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1. KAYECTBO BOAbI

1.1. BUAbl 3ArPA3HEHMKA BOJAbI

[lon KayecTBOM BOJLI MOHHMAKIT XAPAKTEDHCTHKY COCTABA H CBOHCTE BOMOM, onpe-
AeNAOLIY0 NPUrOJHOCTS €€ MJIf KOHKpeTHBX BMuoB BogomonssopaHusi ([OCT
17.1.1.01).

HensbexHbM CNencTBHEM pA3BHTHA HApOOHOrO XO3AHCTBA, POCTa JXKHM3HEHHOrO
YPOBHS H KYJNbTYDHl HaceNeHHMS sIBNfAercd NopbiueHWe rpebopaHMH K KauecTBY MpH-
POZIHBLIX BOJ ¥ yBelHueHHe Bojonorpebnenns.

Ha KayecTBO NPHPOMHBIX BOJ BJHANT NPHPOMHBLIC ECTECTBEHHLIE H aAHTPONOIEH-
Hele haKropel. K ecrecTBeHHHM (aKTopaM OTHOCAT yC/oBMSA (OpMHpPOBAHMSA NOBEPX-
HOCTHOTO HIH MON3EMHON0 BONHOrO CroKa, pasHooOpasHble NpHpOIHBIE SBIEHUS,
HAKOIUJIEHHE OpraHHYEeCKHX BEIIECTB B pPe3yJIbTaTe OTMHDAHMSA DACTHTE/BHBIX M XHBOT-
HBIX OPraHM3IMOB, K aHTPONOreHHOMY Gaxropy — npuHpomonpecbpasywulyo nesrelib-
HOCTB JIIONIEH.

llocnencrereM pasBHTHA HHIYCTPHH, IPOMBIIJIEHHONO H KOMMYHaIbHOIO CTPOH-
TeNbLCTBA, TPAHCNOPTA, X03ANHCTBEHHOH H OLITOBOH MEATENILHOCTH YEeNoBeKa SBNAETCH
3arpsiaHeHHe BOJHOM cpeibl, YXYIlIeHHe KaYecTBa BOJIbL

Benjecrso, Br3BIBaKOIEe HADYIIEHHE HODM KauecTBa Bogu (ycraHoBNneHHHE 3Ha-
YeHHs MoKasaTelled KauecTBa BOMBI 10 BHEAM BOJNOIIONbL3OBAHUA), HA3KIBAIOT 3arpsa-
HAIMUM. Bainensior XuMuuecKoe, duauyeckoe H HHONOrAYecKoe 3arpAsHeHHMS BOJbI.

Xumuvyeckoe 3gepasHenue npencraenser cofod M3IMEHEHHE eCTECTBEHHBIX XHMM-
YEeCKHX CBOHCTB BOAB B PE3yJ/ibTATe YBEIHUEHHS CONEPKAHHSA B HEH BPENHBIX NpHME-
celf KaK HeopraHWuecKo# (MMHepaNbHBIE COMM, KHCNIOTH, LIeI0UH, TIHHHCTRE YaCcTHIILI
H T. 1.), T8K ¥ opraHMyecKo# npupons (Hedts w HedTENPOMYKTHI, OpPraHHYECKHE OC-
TATKH, NOBEPXHOCTHO-aKTHBHAIE BELIECTBa, NeCTHIHIB! M T. IL.),

OcHoBHas TNpHYMHA XMMMUYECKOro 3arpsisHeHMsl BOJHBIX of6bekros — cbpoc B
BOJIOEMb! HEOUHIEHHBIX HJIH HEJOCTATOYHO OYHINEHHBIX CTOYHBIX BOJ MPOMBILIJIEHHBIX
NpennpUATHH, KOMMYHA/IBHOrO M CeJIbCKOro X03dHCeTRA.

Pusuyeckoe 3a2pA3HeHUe CBA3AHO ¢ HIMeHeHHeM (H3IMUecKHMX IapaMeTpoB BOM-
HOH cpens! H onpemensiercs TeNnJOBAMHE, MEXAHHYECKHMH H DAIHOAKTHBHBIMH NpHME-

resMu. HerouHHKoOM TennoBoro jarpssHeHus NpHPOAHLIX Bon sBisercs chpoc noporpe-
thix Bon TIC, AJC unu croussix Boj Npoe3BoacTs. PagHoaKTHBEOE 3arps3HEeHHe NpH-
ponHsx Box obycnoBiieHo NOCTYNJNEHHEM DAOHOAKTHBHEIX OTX0I0B B BOgHbIe obbnex-
Thi OT NpennpHMsATHH, mobnBAaOUIMX pannOAKTHBHOE Chiphe, oDoraTHre/bHLIX ¢abpHK
PAIHOAKTHBHBEIX DY, ATOMHBIX 3JIEKTPOCTAHLIMK, & TAKIKE OT PA3IMYHBIX NpeNIpHATHH
H yupexIeHHH, HCIoNbIYIIMX B CBOeH paboTe pamHOHYKJIH L

Buonozuyeckoe 3a2pasHerHue 3aKOYaeTcs B HIMEHEHHM CROMCTB BONHOM cpeas B
peaynbTare yBeNHUSHHS KOJIMYECTBA HECBOHCTBEHHEIX €H BHOOB MHKPOOPraHMIMOB,
pactenmii ¥ xuBoTHEX (Gakrepuu, rpubh, npocreiimue, yepBH), NPHBHECEHHBIX HIBHE.

baxrtepuanpHeie ¥ OHONMOrMuecKMe 3arps3HeHMs NONamawt B NPHPOMHBLIE BOILI
rnaBHeIM 06pasoM ¢ DHITOBLIMHE CTOYHBIME BojaMK (BOJbl KYXOHs, TYaNeTHbIX KOMHAT,
NpayeyHsX, CTONOBBIX, DOMBHMI]) M CTOKAMH HEKOTODBIX NMPOMMIIJIEHHHX Mpennpusa-
THI.

Bce sarpsisHsionue BeulecTsa, NOCTYHAL[HE B NPHUpPOAHLE BOMLL, BHILIBANT B
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HHX Pa3fiHyHbieé KayecTBEHHbIE HIMEHEHHS, KOTOphE MOryT NpOSBNSIOTCA B CHENyio-
LEeM BHJIE:

HIMeHeHHe pu3mMuecKux cBoHcTB (HapyweHHe NepBOHAYANBHOM NMPO3IPAYHOCTH M
OKpACKH, BOIHHKHOBEHHE HENPHSITHLIX 3a11aX0B M NPHBKYCOB M T. 1L );

HIMEHEHHE XHMMMYECKOro cocTaBa, B YACTHOCTH NMOSABJIEHHE B BOoje BpeOHbLIX Be-
LIECTB;

NoABJIEHHE MNABAIIKHX BELIECTB HA NOBEPXHOCTH BOALI M OTJOXEHHI Ha JHE;

COKpalleHHe B BOJe KOJIHUECTBA PACTBOPEHHOro KHCIOpOAa BCAENCTBHE pacxona
erd Ha OKHC/IeHMe MNOCTYNAWL{HX B BOJOEM OPraHHMYecKMX BelecTB 3arps3HeHHs;
nosejieHHe HoBbix GaKTepui, B ToM yKcie Do/le3HeTBOPHBIX,

JarpsA3HeHHe NMPHPOAHLIX BON NPHBOMMT K TOMY, YTO OHH OKa3blBalOTCH HEMPHIoa-
HBIMH OIS NMUTHhA, KYNaHUSA, a HHOrga H ANA TexHHuecKux Hyxn. OcobenHo naryGHo
3arpsisHeHHe BOJOEMOB OTpaxaercs Ha puibax, BOJOMIABANUMX NTHIAX, KHUBOTHLIX H
OPYTrHX XHBBIX OpraHHiMax: oHH 3afonepaioT H rHbHYT.

CeeneHHa 0 BJIHAHMM Da3NHYHBIX NpPHMEceH Ha COCTOAHHE BomHOro oOBEKTa
npupenels: B rabauue 1.1,

1.1. lipsec B BOAE ¥ HX BAMAHKE HA COCTOAHME BomEOro obnexra [7]

Ilpumecu

Cocras npumecei

Brusanwue Ha obsexT

Mexaumyecue

MuHepaNbHbIE XMMHYECKHE
(pactBopHI, KOJNJIOMISI,
BaBecH)

Oprasuyeckue (pacTeopsl,
KOMIOMIE!, BIBECH):
NerKooKHeNnAeMble

IPYNHOOKHCNAEMEIE

buonoruueckue

Ilecok, rnuHa, mnak, pym
Hhie BKITOYEHHA

Tamensie merannbi: pryTs,
Mefb, KaOMHA, CBHHeL,
UMHK, MApPraHel, HHKENb
Munepansusie ynobperms,
coaepxawme BuoreHHbIe
anementn: asor, ¢ocdop,
yrnepon, KpeMHHHA

OpranuyecKue BELECTRE
CTONHBIX BOA MHIIEBBIX
NpeanpUATHA W OpyrTHe
GHONOruyecKH MSATrKHe Be-
wiecTba

Hedms » Hedremponyxrei;
(eHONMbHBIE — COEOMHEHMS;
WECTKHE CHHTETHYEeCKHE M0~
BEPXHOCTHO-AKTHBHHE Be-
wecrea (CITAB); croiticue
FECTHLIM I

bBaxrepun, BODOPOCTIH,
npocreiiune uweppn, siua
rensmuHToB, rpubel # Op.

Obmenesne peks, 3aWnHBaHKE
BOAOXPAHKITHLL; 3aMENNeHHe pas-
BUTHA BONHLIX OpPraHHIMOB, Oe-
hHuMT KHcnopona

ToxcrHueckoe neHcTBME Ha BOOHLE
OpraHuIME!
Eprpodmpopanme, BBISHBAKIIEE
"upereHHe” BOOBI

Heduuur Kucloponma; MHaMeHser-
ca pH; yxynuwasorest oprasonen-
THYecKHe cBoficrsa; GypHO passu-
BAIOTCA CHHE3IENIEHBIE BOOPOCIH

Bricoxas crofikocrs M TOKCHY-
HOCTL) NPHAAIOT BONE HENDHATHLIE
3anax ¥ NMpPMBKYC; OrPAHHYMBAOT
MPHroHOCTL €8 ONA NHTEA M BO-
AOMOA; TPYOHO YOANAKTCA M3 BO-
Okl

OGpasywor ycroiiuMBble B3IBECH
obpacTaHMA TMOABOMHLIX TMpeIMe-
TOB; YYACTBYIOT B CAMOOYHLIIEHMK
M BTOPHMYHOM 3&rpA3HEHHMH BOOHO-
ro obsexra



HeroyHHKaMy 3arps3HeHHA MOO3IEMHBIX BOX MOryT ObITh: MECTa XpaHEHMS M TpaH-
CIIOPTHPOBKHM MPOMBILIJIEHHON NMPONYKLUMHM H OTXONOB NPOH3IBONCTBA; MECTA AKKyMYy-
NAUMH KOMMYHANBHBIX H OLITOBHIX OTXONOB; CENBCKOXO3AHCTBEHHHE HIIH JpyrHe
yroabfa, Ha KOTOPLIX MNPHMEHANTCA YHOoDpeHHMs, MECTHUHIOL ¥ OPYTHE XHMHUYECKHE
BEIecTBa, 3arpAIHeHHBIE yyacTKH NOBEPXHOCTHRIX BOOHLIX 00BeKTOB, MUTAOIIMX NOMI-
3eMHBIE BOJbI; 3arpsisHeHHBLIE YWYACTKH BOJOHOCHOrO rOPH30HTa, ECTECTBEHHO HIH
HMCKYCCTBEHHO CBA3AHHOIO CO CMEXHBIMM BOJIOHOCHBIMH TODHIOHTAMH; YYaCTKH HH-
GunbTpanKK 3arpAIHEHHBIX aTMOCGEDHBIX 0CafKOR; MPOMBINIJIEHHEIE TJIOWAMKH Npe-
NPHATHH; MONA (uNbTpaiuy; OypoBEe CKBaXHHBI H IPYTHE ropHsie BupaboTKH.

Hanbonee pacnpocTpaHeH0 MHKpoDHOE M XHMMHYECKOE 3arpA3HeHHe IMOJ3EMHBIX
BOJI.

MuxpobHoMY 3arpsa3HesMI0 yauie NojseprawIcs rpyHToRse Bonsl. OQuarm 3arpas-
HeHuA obpasyloTcs MpH HaJIHYMKM TTOJIEH acCeHM3aUHK M (HILTPAUMH, CKOTHBIX NBOPOB,
BuIrpeGHBIX siM, yepes Kortophlie MPOMCXOOHT NMpAMas GHMNIbTPauHA 3arpR3HeHHBIX BOJ.

JarpsjHeHne NoN3eMHBIX BOJ XHMHYECKHMH BELIECTBAMHE MOXKET OCYIeCTBIATECA
'IIBpE.: EHIFHEHEHHHE HDBED}EHE}ETHHE BOIBL, H'.D'.I.'ﬂphlﬂ NHUTawnT MOgIEMHHE.

B mopjaemHsle BOOBI MOI'YT NOCTYNaTh NOBEpXHOCTHO-aKTHBHBIE Beuecrsa (IIAB).
3arpsasHenue [IAB nabmonaerca npu HCMONB30OBAHHHM MOYUBEHHLIX METONOB OUMCTKH
CTOYHBEIX BOM, B cocTaB Kotopeix BxomAr [IAB, npu nononHeHun 3amnacoe MOM3eMHEBIX
BOJI H3 MOBEPXHOCTHLIX BOJOHCTOYHHKOB, conepxamux ITAB,

3arps3HeHHe apTe3daHCKMX BOJ MOXKeT MMETh MecTo npH cdpoce CTOYHBIX BOJ B
MOrJIOLAN[HE CKBAXKHHBI, & TAKJXE NpH NPOTEKAHMH 3arpAIHEHHBIX FPYHTOBBIX BOJ
yepes KoppomupopaHHBie TpyOs M 3arpyGHoe npocTpaHerBO 3apolueHHBIX CKBaXMH,
uMenumx nedeKrsl.

Herounmkamu 3arpsidHeHHsi MODPCKOH cpefibl CNyKaT: HenocpeacTeeHnbie Buifpochl
JArpAHANIIMX BEUECTB B MOPSA M OKeaHH NpH NepeBo3kKe HedrenpogyKros, ocobeHHO
NpH aBapuH TaHKepoB; nomBonHas paspaborka ¥ no0kiya MHHEpANBHLIX PECYpCoB;
peuHoM CTOK; MpSAMOM CTOK ¢ CYyIuM; atMocdepHbIE nepewoc; mojmBojHbie BHIGPOCH!
HedTH M raza.

1.2. HOPMbl KAYECTBA NPHUPOAHBIX BOA

[lpy oueHKe cTEeNeHH 3arpsA3HeHHA MNPHPONHBIX BOJ MCNONB3YKT HOPMATHBLI
BpeHbIX Beémects B Boje. KoHueHTpaumio peujecTsa B BOJE, BbIIE KOTOpOWM Boxa
HENpHrofHa NN OJHOr0 MJHM HEeCKOoJLKHX BHIOOB BOJONONL30BaHHA, HA3BIBAIOT
npemensHO gonycrumoi Konuentpaunei (ILIK).

Pa3nuuaor cNegymollHe BHAL BOOONONLIOBAHMSA: XO3AHCTBEHHO-NHTLEBOE; KOM-
MyHanbsHO-OniTOBOE; NeuebHOe, KYDOPTHOE MW O3HOPOBHTENILHOE; AJIS CelbCKOXO3AHCT-
BEHHOr0 NpPOM3BOACTBA; OPOIUIEHHE; NPOMBILIEHHOE; TMAPO3IHEPreTHYecKoe; BOMHBIH
TPaHCMOPT M Jiecocnnas; puiboxossivictBeHHoe; cHpoc CTOUHBIX BOX; CAHHTAPHBIE MpO-
MYCKH H IIp.

B name# crpase IIJIK speaHsix BemiecTE B BOOHBIX 00BeKrax HopMHpOBaHa and
X039jicTBEHHO-TINTLEBOT0, KyMLTYPHO-DRITOBOrO ¥ PHOOXO3AHCTBEHHOr0 BOMOMOMNB30-
BaHuA,

llpy OTCYICTBHHM YCTaHOBJIEHHBIX HOPMATMBOB BOJOMOJILIOBATENH NOJIACHEI obec-
NMeuuTs OCYUIeCTBleHHe HeoOXOmMMBIX HCCNENOBaHHH BOABI ¢ HENbi0 ONpemeNeHns
CTeNeHH BPEMHOCTH COMEpAXalMXCs B Hell murpenuentoB u obocHopanna nna Hux MK,
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[lns X03AiicTBeHHO-MHTEEBOr0 M KyMsTypHo-BrToBoro momonons3opands ILIK
BpefHBIX BEIlecTB ycraHopJeHn misi 1 345" uurpemmentos, KoTopse oOBENMHEHN B
rPYNINH [0 CAEXYWUMM THMHTHPYIOIMM NpH3HaKaM spegHoctd (JINIB — 310 omuH H3
NpHIHAKOB, ONpEeeNsIOmMi MpeHMYINecTBeHHoe  He(naronpusATHOE BO3NCHCTRBHE
naHHOro BemecTBa): obmecanmrapHuii (BosmedcTBMe Bemecrsa Ha MPOILIECCHI eCTECT-
BEHHOro CaMOOUMIIEHHS BONLI BOJOEMOB); opraHonentiyeckuii (posgeficTBHe BelecT
Ba HA CBOMCTBA BOAM, OOHADY)XHBaEMBIe OPraHAMM YYBCTB — OCHA3aHMEM H OOOHSHH-
eM); CaHMTAapHO-TOKCHKOJOrHyecKuii (BosseficTare BelecTsa Ha 30POBbE HACEJIEHHS),

OGugue rpebopaHMsa K COCTABY M CBOHCTBAM BOMBI BOOHHX 00BEKTOB, HCIOMBLIYE:
MEIX JUIS XO3SIHCTBEHHO-MUTHEBRIX M KYNbTYpHO-OHTOBLIX nenel, NpEBeNeHs B Tabin-
ue 1.2. Ilepeyens IJIK BpegHeix BemecTs N5 XO3AHCTBEHHO-ITMTHEBOr0 M KYJILTYPHO-
~ GmTOBOro BOJOMNONB3OBaHMA HaH B Tabnuue 1.3.

IIna puboxoasficTBeHHBX BomoeMoB ¥ BomoroKoB ILIK BpegHBIX BemecTB
ycraHoBiieHs nnis 521 murpenuenta, ofbeMHEHHBX B rpynmst no cremymoumm JIIB:
TOKCMKOJIOTHYECKOMY,  CAHHTADHO-TOKCHKOJIOTHYECKOMY,  OPraHONEINTHYeCKOMY,
prifioxoasiiecTeeHHOMY, O0uleCAHHTAPHOMY.

; [lepeuens BpeNHBIX BEUIECTB HENpEpLIBHO pacumMpsercsd, & HOPMHpYWINHEe 3Ha-
yerus [LIIK yrounsorcs.

KauecTeo BOOb OLEHHBAIOT M0 NPHIHAKY MM KOMINEKCY NPHIHAKOB — TaK Ha-
3bBAEMOMY KpHTepHio KauectBa Bopbl. CymecTeywT clegymoiiue BHIBI KDPHTEPHEB:
rUrHeHnyeckuif, puboxossiicTBeHHLIN, 3KONOrAYeCKHA H 3KOHOMMYECKHI.

l'uzuenuyeckull Kpureputl — 3T0 KpUTEpHH KayecTBa BOMbl, YUHThiBAIOWIKK TOKCH-
KONOIHYECKY0, 3MUNEMHOJNIOTHYeCKYd H pamgHOAKTHBHYH 0e30macHOCTE BOOH H
Hanuyue GNaronmpHSATHHIX CBOMCTE NS 3MO0pPOBhS JKHBYIIEro M MOCHENYHOIMX MOKO-
JieHuH Jome.

1.2, O6upee rpefoBaEns K COCTARY H CBOMCTEAM B0 BOJHLX o6rexToB,
MCTIONBLIY EMEIX JUTS X03AicYBeRHEIX W KY LTy pHO-Obrronsix nenedt [7]

[loxasarenu cocrapa Bogononssopanue
W CBOMCTB BOIhI
X03AACTEEHHO-TIHTLEROE KybTypHO-OLITOBOE
Bapewennnie seuectns [lo cpanHeHM ¢ NPHPOMHEIMM YCNOBMAMM CONEPXAHME BAREe-

[IEHHLIX BEl{eCTE HE NO/UKHO YBEJIHUHTLCA NpH cOpoce CTouHBIX
pox GosibLue yem Ha
0,25 mr/n 0,75 Mr/n

Ilns BomoemMoB M BOMOTOKOB, COMEPXALIMX B MexeHs Oonee
30 sr/n NpHPOOHEIX BIBEIIEHHLIX BEIIecTs, NONYCKAaeTcs YBeu-
genwe no 5 %. Basecw co ckopoctsio Bumanesra 6Gomee 0,4 wou/c
nns sogorokos M Gonee 0,2 Mm/c — ana BONOXPAHMIMIL K CTyC
KY 3anpeuancs

Mnasaougme npuMecsH Ha nopepxrocrst Bogel He mosoxHO GuiTe Mnexox Hedrenpogyx-
TOB M cCKOMNmenuit gpyrux npumeceit

* CanlluH 463088, CanmurapHeie NMPABMIIA W HOPMBLI OXPAHKI MOBEPXHOCTHRIX BOM OT jar-
prsuennt. — M., 1988.
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IIpodonxenue

IMoxasareny cocrana Bonononsaosanne
M cBOMCTE BOOLI
XO3AHCTBEHHO-TTHTLEBOS KYNbTYpHO-BLITOBOR
3anaxu ¥ NPHBKYCHI HurencurHOcTs Gonee 2 Gannos He momycKaercs
Obuapyxmeawrca Henocpen- OOGHapyxHBAaIOICA HENOCpencT-
CTBEHHO WITH MPH MOCAeOylo- BEHHO
meM XJIOPHPOBAHMM
Bona He nomkHa coobuiars MOCTOPOHHEAMX 3ANAX0B M NPHBKYCOB
MACY puif
Oxpacka He nonxna obHapyxuBareca B cronbuxe Bomu
20 em 10 em
Temneparypa JletHAA TEMITepaTYpa B pe3y/IbTaTe COYCKA CTOUHBIX BON HE
s Oo/DKHA nossimarses Gonee yem Ha 3 °C no cpaszenso co cpen-
HeMEeCAYHOH TeMMEpPATYpol BOALI B CaMbIf xapKuit mecan 3a
: nocnenuue 10 ner

Bopopoguuii noxasaresns He noyxen BuIXOQMTL 38 npenens 6,5...8,5 pH

(pH)

MunepanuIaLmMa Boms! He nomxxHa npeesnuars no  Hopmwupyerca No nNpMBeneHHO-
cyxomy ocrarky 1000 mr/n, B My BHe noxkasaremo "npusxy-
oM ymucne xnopunon 350 mr/n  cm™
¥ cymsdaros 500 mr/n

PacrBopennsiil KMCIOpOQ He menee 4 mr/n 8 mobo#t nepuon roga B npobe, oro6pausoit no

' 12 y gun

BuoxumMuueckoe norpebne-  Ilpm 20 °C He nomxHo npessmuarts

Hue kucnopona (BIK ) 3wmr/n 6 mr/n

Bosbymmurenu sabonesanuil He nomycxawrca

Slpoeuteie BelecTRa He nosxHb comepiRarhes B KOHUGHTPALMAX, OKAILIBAIOLIMX NP~

MO HITH KOCBEHHO BpeOHOe BMIHAHKWE Ha J0poBLe moae

L3, [IIK epemmix peiecrs B BOMELIX 06HEXTax X03aicrBeno-IMTEEROro
B KymsrypHo-GrroBoro Bogononssosaans, ar/n [7]

Bemecreo JINB MK
Anunar Harpus CanvTapHO-TOKCHKONOr HYecKHil 1,0
AXpunamun To xe 0,01
Anxamon 0C-2 Opranonenruyeckuit 0,5
“Amcunamunomeras-
Cy mboHAT HATPHA To xe 0,5
ANKHIAMHHONPOMHOHHTPH > 0,05
Ci7:-Cap
ANKUNOeHINNIMMETHITAMMOHHIA 0,3
Xnopia Gg...Cy
AmcunGessunmerHnaMm onmi 0,5
xyiopug G4 ...C o9



Hpodonmenue

Bemecteo JIIB oK
AnxunbeHsoncy nuQoHAT AMMOHMH CaHuTapHO-TOXCHKOMIOr HUeCH i 1
AnxunbensoncymbQoHaT Kansums OprasonenTHueckui 0,2
(ranamc)

AmxunbeHsoncy MeoHAT TPHITAHOIN- To xe 1
aMHHa

Anxunbensoncynsdonar > 0,5
(xxnopsbiit cynsdoHon)

ANKHIOWMETHITAMMH CaHHTapHO-TOKCHKOTOr MY ecKHiH 0,2
AnmcunoumernnbeHsHnaMMOoHHA To me 0,1
xnopup (karamme AB)

ANKHUNTONHOKCHITHIEHT THKONle- OpraHonenTuueckKmi 0,1
BOT0 30¥pa cyMbHOoAHTAPHOM KHC-

JIOTHI AMHATPHEBAA COMb (CYKLM-

Hon JIT-2)

A MKUATIDONHIEH IHAMMH To xe 0,16
Anxuncy nedarte: > 0,5
Amcuncy mesboHaTH p- = 0,5
ANKHATPMMETHIIAMMOHHA XJIOPHI CaHuTapHO-TOKCHKONIOr HYeCKHIA 0,2
AnkunpeHon cnaHueske OpraxonenTHyecKui 0,1
ANNWITH3OTHYPOHMI XJIOPMA To xe 0,004
AnnunMepKantaH P 0,0002
ANITHITXII0pHCTRIH > 0,3
AnmunumanucTeIi CaHMTapHO-TOKCHKOMOrHuecK Ui 0,1
AmoMuHMHA To xe 0,5
AMOMMHNA OKCHUXIIOpUD Opranonentuyecikuii 155
Anedanon OpraronenTHuecKui 0,1 8
5,6-AmuHo/2- rasmusodennn/Gen- CauuTapHO~TOKCHKONIOr HYeCK UM 1
3MMHAa307

4- AMMHOOKCHITHITITHIRHHMITHH- Opranonentuyeckui 0,2
cynbdar

4-AMuHO0-3,5,6-TpHXNIOPITHK ONTHHAT CaHMTapHO-TOKCHICOTIOr HYECK K 10
Kanus (xmopam)

4-AvnH0-3,5,6-TpHXIOPIIMICONIMHAT To me 10
HATpHA

o-AmuHodeHon OpranonenTHuecKHuH 0,01
n-AmuHOdeHON > 0,05
N-f-AMMHOITUIITIHNEPAIKH CannTapHO-TOKCHKONOr HuecKHi 0,6
AmuHel C4...Cq OpraxHonenTuecKmi 0,1
Anver C 19...C 15 To xe 0,04
AMHHEL Clﬁ'“ciﬂ > 0,03
Ammnax (rio asory) CanHTapHO-TOKCHKOOr HUeCK it 2
AMITHITILITHH To we 0,0%
o-AHMauamH > 0,02
n-AHHIUMIMH > 0,02
Axuaon > 0,05
AHNNMA CANBUMIOBOR KHCIIOTE OprasonentHyecKui 2,9
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IIpodonmenue

Bewecreo JIIB MoK

AHMTHHE CannrapHO-TOKCHKONOr HUECKHH 0,1
a-AHTpaXHHOHCYMbdaT HaTpUA O6iecanuTapHLIN 10
B-AnTpaxuHOHCYbbAaT HATPHA OfmecanMTapHBH 10
AIlH Oprasonenruueckmit 0,05
Aueransmerun To xe 0,2
2-AuerunavuHodeHon > 2.5
4-N-AuerunavusodeHon 1,25
AneToKcHM CanuTapHO-TOKCHKONOr HUECKHA 8
AueroH ObumecannrapHLIi 2,2
AneroHMTpHN OpranonenrHueckmii 0,7
ALIETOHLIMAHT HIODHH CanuTapHO-TOKCHKONOr HYecKHi 0,001
AuerodeHoH To xe 0,1
Bapwit = 0,1
Bemkopo-BHTAMMHHBIN IKOHLIEHTDAT > 0,02
(BBK)
Bens (a) nupen > 0,000005
BensunmenipnnuH > 0,02
Bersun xnopHeTef > 0,001

>  LIMAHMCTEIA OpranonenrHyecKHii 0,03
BensuH To xe 0,1
bensoar Kanua > 7,5
bensoxoasonon-2 CanuTapHO-TOKCHKONOr HUeCK il 0,1
benson To me 0,5
Bensoncynedamun - 6
bersoncynsdoxnopun OprasonenTHyecHii 0,5
Bernsorpnason CaHMTAPHO-TOKCHKONOrHIecK i 0,1
Bepunnuii To xe 0,0002
1,1-Buec/n-Xnopdenun/-2,2,2-rpu- OfmecannTapHLIA 0,02
XIIOP3TAHON (KeNbTaH)
Buc/TpubyTHoNoBoOKCHA CaHMTaPHO-TOKCHKONIOrMUeCK Hif 0,0002
1,1-Brc(upenorexcan-3 (oxcumernn)  ObumecaHHTapHBIR 1
Brumknorenragres (ropbopramren)  OprasonenTHueckHi 0,064
2,3-brmmcno/2,2,1/renran (Hopbop- To xe 0,004
HeH)
Bop CaHHTAPHO-TOKCHKOJIOr HUECKHH 0,5
Bpom To xe 0,2
Byramuen-1,3 OpraxonentHyeckHi 0,05
1,4-Byranmon CaHMTapPHO-TOKCHKONOr HUeCKHHA 5
Byruna.punar OprasonenTHyecKHH 0,01
Bymunamug-0-stun-S-bernnguTno- To we 0,03
dochopuoi kuenors (bocbyrnn)
4-n-ByTHnaHuIHH > 0.4
Bymunauerar Ob6uecannrapHbIi 0,1
Byrunbenson OpranonenTHyecKHi 0,1
2-ByrunTrobeH3oTHasoN To xe 0,005

(6yrunkanraxc)



Tpodonmenue

Bemecreo JIIB IIK
Byrunes > 0,2
ByTHIHHTpHT > 0,05
Byrun xnopucThiit Caumrapro-ToKcHKONOrHaecKuf 0,004
Byrunopmit adpup
2,4-muxnopdeHoKcHYKCY CHOR OpranonenTHuecKii 0,5
KHCJIOTHI
Byrunoseiit 3dHp meraxpmunoBoi To xe 0,02
KHCJIOTE
1, 4-Byrnumucn CaHMTapHO-TOKCHKONOr HUECKHHA 1
BA-2(nomu-4-punun-N-Gerxsun- To xe 0,5
TPHMETHIIAMMOHMA XNopua)
BA-2-T (monMBHHEKATONY ANbHEIH > 0,5
bnoxkynant)
BA-102 (dnoxynsnt) > 2
BA-212 (dnoxynsaxt) E 2
Banamuii > 0,1
Bmmnanerar - 0,2
Bunmmuserunagumar O6mecasanTapHbi 0,2
Bumuncwnmrxonar narpun (FKK-12) OpranonenTiyecKHit 2
BuHun xnopucTeii CaHMTAPHO-TOKCHKONMOr MYECK Wit 0,05
Buemyr To xe 0,1
Bomdpam > 0,05
2-0rop-6yTun-4,6-muuurpodennn-3,3- > 0,03
OMeTPHAAKDUNAT (MOpoLTEL)
BripasHuBarens A Opranonenriyeckuit 0,3
3-/Texcarunpo-4,T-MeraHMH gan~ CaHMTapHO-TOKCHKOIIOr HuecKuit 2,0
5-un/-1,1-mavernnvoyesusa (repbar)
[excaMeTHNeHOHAMHE To xe 0,01
lexcaMerTnneHHaMuH-aIHIAT ObmecanurapHbIf 1
(Al-coms)
['excamerunennmuug rugpoxnoprn  CaEHTAPHO-TOKCHKOJIOrHYECKHH 5
lexcameTHneHMMHMHA METAHHTPO- CasuTapHo-TOKCHKONMOr HYecKHH 0,01
Gensoar (I-2)
lexcamernnenrerpavuH (yporponus) To xe 0,5
lexcannrpoxobansruar Kanus > |
[MexcaxnopaMmHONMMKONMH > 0,02
I'excaxnopBenson > 0,05
lexcaxnopbyramses Opranonenriyeckuii 0,01
lexcaxnopGyran To xe 0,01
1,2,3,4,10,10-T'exccaxnop-1,4,4a,5,8, - 0,002
8a-rexcaruapo-1,4-3un0-3Kao-5,8-
mmeTaHoHadTANME (AL OPHE)
1,2,3,4,5,6-TexcaxnopumKiior eKcaH 0,02
(rexcaxnopax)
[excaxsopMeTaKcHnon > 0,008
lexcaxnopnapakcunon > 0,03
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Ilpoconmenue

Bemectso JIIB 19118
lexcaxnOpIHKOIHH CanrrapHO-TOKCHKONOr HUSCKHHA 0,02
[enTaxnopriHKOIHE To xe 0,02
['excaxnopLUHKNONEHTAIHEH OprasonenTHyecKui 0,001
lexcaxnoparaH To xe 0,01
1,4,5,6,7,8,8-T'exraxnop-4,7-anno- CaHHTapHO-TOKCHKOJIOr HYECKHH 0,05
merunen-3a,4,7, Te-rerparugpousnes
(rexraxnop)

['mpopasnH To xe 0,01
IMaponM3oBaHHLIH DOMTHAKDHITHHT CaHMTapHO~TOKCHKOMOr HYSCK Hi 6,4
pun (rumnan 1V 6-01-166—74)

IuoponusoBanHklil 6y THIOBRIA OprasonenTryecKni 0,001
" Aspodnor”

Mupponepexucs wsonpormnbensona  CaHMTEPHO-TOKCHKONIOrHUECKHHA 0,5
w-I'uaoponepdropnenaproHosoi To xe 2
KHCNOTH AMMOHMAEAA COMb

I'ugpoxuHoH OpraronenTruecKmi 0,2
Fmadrop (emecs o, y-mudropruapu-  CanMTapHO-TOKCHKONOrHYECKMHA 0,006
Ha, FTMUEPHHA H X-xnop-y-broprua-

pHHA, rHuepuHa, 3:1)

o To xe 0,4
0B > 0,4
B-Herunporentaxnop (munop) OpraxonenTryecKmit 0,1
lledoc To xe 2
Nuanxunmovernnasosonsi xnopun — CaHHTapHO-TOKCHKONOr HYECKHHA 0,1
Ci7..Cyg (dnoropearent-IM-2)

In/amcundennmomrmuxons/doc-  OprasonentHuecKkuit 0,02
¢ur (Guchocdnr)

Nsann-ManoHoBOR KHCIOTA O6iecaHHT AP HbIH 1

4 4-Inamusomudenuncy nsdoH CaHHTapHO-TOKCHK OIOr HyecKui 1
lubensruasonoucymedun (ameraxe)  Oprasonenriueckui Orcyrcrane
1,2-Inbpomnponas CannrapHO-TOKCHKONOrHuecK uit 0,1
Inbyrnnamanar O6uecanmnrapHEH 0,1
Hubyrrnavma OpraronenTHyecKui 1
JubyTinmunayparonoso CaHHTapHO~TOKCHKONOr HuecK il 0,01
Iubyrunmernodocdar kKanua OprasonenTruecKuit 217
Oubymunmrrodocdhar HATpHR CaHHTapHO-TOKCHK O/IOr HUeCICHI 0,2
(6yrmnoseiii aspodnor)

Iubyrmmuororrodochar Kamua Opranonenriyeckit 0,1
Nubyrnmadranuucysdar HATpHA To xe 0,5
(nexass)

IxbyrunonosooKcHa CaHHTADHO-TOKCHKONOr HUSCK Hit 0,004
Jubyrundennndochar OB1ecanrrapHL 1.5
Hubyrundranar To xe 0,2
Jupunnnamumar > 0,2
Husuunncymoun OprasonenTHyecKHi 0,5
Iurupponepexucy j-mumsonponun-  CAHMTAPHO-TOKCHKONOrHYeCHK M 0,5

GensonaHarpHenan coms
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Ilpodonxenue

BewecrBo JIB IIK
JuruaponepeKucy n-mUH3ONpOTI- To xe 1
feHsona HATPHEBAR COMb
Iurnaponepexkucs | -mHM3ONpOnMa- > 1
Genaona
Juruaponepexucs n-IHHIOMPONKI- > 1
Gensona
1,1-llurunponepdroprentunaxpunar  OpraxonenTHyecKHH 1
Jnxsobyrunamms To xe 0,007
Iunsobyrunrrodocdar Harpua CanMTAPHO-TOKCHKONOrHYecK uil 0,2
(usobyrnonsii aspodnor)

Ilinso6yTHAMATEAT IHOKTHIIONOBO To xe 0,02

IsmacoxTHnTHOrNKKONAT MOy THIO- > 0,01

JIOBO

JIlMMsonponaHoNaAMHH > 0,5

JlMM30nponMNaMHH > 0,5

p-Iumsonponmabenson > 0,05

p-llumsonponmunbensona HATpHEBAS > 0,5

Ccoltb

n-lunsonpomunbenson > 0,5

n-lxusonponunbensona HaTpHeBas > 1

COMb

JIHMI0NPOITHIT Y BHHTHH O6iuecasHTapHLIA 1
&  CONAROKMCILIA To xe 1

N-/B-0,0- Iumsonponunmuriodoc- CanMTapHO-TOKCHKOMNOr HUESCKHHA ]

dopunarin/Gensocy nbdorammun

(npedap)

Immsonpormnaurrodocdar Kanus OpranonenTHyecKui 0,02

Inxorexc To xe 0,25

1,3-In/kcmmumnassro/-2-metnn-2- > 0,05

asonponas (Murax)

Hsouernnammn CaHMTADHO-TOKCHKONOrHIecKi 0,1

IuerHnanerasmn To xe 0,1

0,0-Ilmmernn-S-2-auernnammunoarun-  OpraHoNnenTHYeCKHH 0,1

mrmuodochar (ammdoc)

1,2-[sersn-S-BHHUINMPHIMEHA CaHHTAPHO-TOKCHK OO HYECKHH 4

METHIICY b (ar

5,5 Il MMeTHArHOAHTOME OpraronenTHyeckHit 1

0,0-Msoverun-S-/4,6-puamuno-1,3,5-  CarHrapHO-TOKCHKONOrHUECKHH 0,1

TpHasuH-2-pmaeriut/ auruodocdar

(cafidoc, mMenasox)

0,0-smermn-5-/1,2-mpuxcapbaroxcH- OpranonenrMyecKkHii 0,05

arun/ mrHodocdar (kapbodoc)

ImeTnnmuoxces CaHMTapHO-TOKCHKOMOr HUecK i 0,005

1,1-Minuerrn-4,4- CANMHDH AN IHME- Opranonenrigeckui 0,3

tingocoar

Jruernnmacy mdun To xe 0,04
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Ilpodonmenue

Bewmectno

JINB

IIK

Tmernnmuriokapbamar aMmMoHMA
JHMeTHNOHTHOKAPOAMMHOBOHR KHC-

NOTH KANBIHEBAS COMb
N, N-Ilsmerun-a,x-midenunanera-
MiA (madenammn)

0,0-Msmersan-2,5- maxnop-4-Gpom-
kperuntHodocdar (6pomodoc)
0,0-Ismern-0-/2,2-nux NOpBHHMIT-
dbocdar/ (JLIBD)
0,0-Immernn-0-/2,5-muxnop-4-uono-
derun/-ruoHodochar (Honodendoc)
0,0-Ismerin-0-1-xapbo/-1-dperun-
srunnpones-1-un-2-gocdar (umon-
piE)
0,0-Iumerin-S-KapbaroKcHmeri-
tHodocdar (mernaverodoc)
0,0-Mumersn-S-/N-mermxcapbamsno-
merun/murrodocdar (docdamun,
porop)
0,0-Mserrn-5-2/1-N-merunxapbaro-
wnTHIMepKanto/ sTratHodochar
(xkunppans)

0,00-Oumermn-O-/ 3-merun-4-merun-
THodernn/mHodochar (cy mdumodoc,
Gaitrexc)
0,0-Mmmerun-0-/3-mernn-4-aurpode-
Hui/rodocdar (mernnuurpodoc)
0,0-Mumernn-S-/N-merun-N-dopmmn-
Kapbamonmuernn/ murrHodocdar
(awTHO)
0,0-Oumernn-O-/4-uurpodennn/tuo-
docpar (meradoc)

Jumernnossiit adpup Terpaxioprepe-
¢ranesoit xucnoru (naxran W-75)
2,2-lumerunonmponasmuon-1,3
(nesraspurpur)

Jumermncymedun

Iveruncy moxcnn
Iumerunrepedranar

3,5-lsmerwnrerparunpo-1,3,5 -muama-

suETHOH-2 (MutnoN)
0,0-lsmernn-/2,2,2-rpuxnop-1-okcu-
arungocdar (xnopodoc)
Himsernndermnxapbuson
Iimvernndenon
dsvernndopmamun

CannrapHo-TOKCHKOMOr MueCK 1t
O6ecaHHTapHbIH

CanmTapHO-TOKCHKONMOrHYeCK Hit
Oprasonemruveckuii
To xe

>

CanurapHO-TOKCHKONOr HYecK i

OpraronenTHyeckuil

To xe

Oprasonenriueckui

To xe

CaHMTapHO-TOKCHKOMOr MueckMii

>

Oprasonenruyeckuil
OGuecanHTapHLIH
OpraxonenTHyecKun

To xe

>
CaHHTapHO-TOKCHKONOr HYeCKMH

Opranonenruueckuit
Ofuuecasmrap LI

0,5
0,572

1,2
0,01

0,052

0,03

0,03
0,3
0,001

0,25

0,004

0,02

0,1

0,01
0,1
1,5
0,01

0,05
0,05

0,25
10
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Mpodonmenue

BewectBo JINB K
HDumerundochur OpraxonenTHyeckuii 0,02
0,0-dsmerin-S -dpramoamgomerin- To xe 0,2
autrodocdar (pranooc)

HOsmernnxnopruodocdar - 0,07

N, N-Iumerun-N-/m-xnopderun/rya- Opratonentuueckui 0,003
augnuH ($IH)

0,0-Tlimetnn-O/4 -imandennn/tuodoc- To xe 0,05

dar (umaHoKe)

0,0-Humernn-S-3runMepKanToaTun- > 0,001
matrodochar (M-81)

0,0-Tumernn-S-3runmepKanToITHI > 0,01
rvodocdara 1 0,0-mumernn-0-3tun-

smepranroatiTrHodochara cmecs

(merHncuctoKe) .

JMHHTPMN ANMITHHOBOK KMHCIIOTHI CaHHMTapHO-TOKCHK OO HUSCK U 0,1
Hunurpun naodranepoft KHCIOTH To xe 5
(nsobranonwrpun)

2,4-IuHuTpOAHMIHE OpranonenTHuecKui 0,05

2,5 IMHHUTPORHMTHH To xe 0,05
3,4-IunMTpOaAHUNTHH b 0,05
Iluunrpobenson b 0,5

2, 4-luuurpo-2,4-nHasoneHTax CaHMTapHO-TOKCHKOMOr HYECK M 0,02
3,5-luuurpo-4-mumponunamMuHoben-  OpraronenTHyecKHi 1
sorpudpropun (rpednan)

3,5-Inuunrpo-4- nuatunamMuHobenao- CasmTapHO-TOKCHKONOr HYeCK U 1
rpudropn (Hurpodop)

JHHHTPO HMITHNEHT NHK OIS To xe 1
Husrrponadramus OprasonenTHyecKHii 1
Hunurpoponanberaon ObuecaHHTADHEIH 0,5
2,4-lunmrporomyon CaHHTaPHO-TOKCHKONOr HUECKIH 0,5 '
JMHUTPOTPHITHIIEHT THKOJIL To xe 1 :
2,4-imsurpodenon > 003 ¢
Musmrpoxnopbesson Opraronenruyeckui 05 L
Nuoxrundranar O6iuecannTapHbIH 1 E
4,4'-.H.|mﬂpummmrnnpn OpranonenriyecKuit 0,03 ¢
4,4'-Tsupumin-y,y -manupuman To xe 0,03 g
Jumupuamndocdar > 03 -
Nunpormnaumn > 0,5 r
Iucneprarop H® OBLecaHUTapHLIH 1 ‘
Hucynsdodranounanmy OprasonenTiyeckmi 0,35
KobamsTa

Nurnodocdar kpeaunopmii To xe 0,001
Nudesamun CaHuTAPHO-TOKCHK OO HYECK it 1,2
Iubenmrnammx OpranonentHyecKui 0,05
Oudermnryaum s O6mecannrapHbIi 1
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lIpodonxenue

Bemectso JINB IaK
uderunryaHuIHE O6wecanurapsnit 1
CONAHOKMCIIBIA
0,0-Nudenmn-1-oken-2,2,2-rpuxnop-  OpraxnonenTHyeckui 0,3
srunocdonar
Indermnononponan To xe 0,01
Mudroxnopmeras (ppeon-22) CauurapHO-TOKCHKOTIOr MY ecIKiii 10
llupropmexnopmeran (dpeon-12) To xe 10
§+(2,3-Mwxnopaneun)-N, N-mauso- OprasonenTHyecKiH 0,03
npormnTHOKapGaMmar (aBanexc)

IuxopnaHruopua HaopTanesoH To xe 0,08
xucnorsl (H3odranownxaoprn)

lmxnopanrumpuy repedranesoi > 0,02
KHMCITOTRI (:epetlmﬂuﬂnxnupum

Iuxnoparruapun 2,3,5,6-rerpaxnop- > 0,02
repedyranesoi KHCNOTH

2,5-IlnxnopaHKIMH > 0,05
3,4-ixxnopasiIMH > 0,05
o-Iluxnopbexson > 0,002
n-luxnopbGenson/ > 0,002
3,3-Ixnop-6ripaxcne-2,2,1-remras- O6wmecasHrapHLf 0,01
2-crimpo/2,4,5-mxnop-4-1pnones-

ran-1,3-mion (3d-2)

2,3-Muxnop6yramuen-1,3 CaHMTapHO-TOKCHK ONOr MY ecKHil 0,03
IocnopGyran OpranonenTHyecKHH 0,05
HuxnopmubyTinonoso CaHNTapHO-TOKCHK ONIOr MYeCKHit 0,002
4 4-Iuxnopmedenmncy mbox To xe 0,4
Txnopmudermnrpuxnopsran (JLIT) > 0,1
2,3-Iimxnop-5-muxnopmerun-2-tmicno-  OprasosentHyeckui 0,1
nexren-1,1-mon (mMKerox)

1,2-Iuxnopraobyran C aHHTAPHO-TOKCHKOIOr HUECKHi 0,4
1,3-IMuxnopusobyrines To xe 0,4
3,3-Muxnopnsobyrunex > 0,4
luxnopmanexsossifl AHrunpHa > 0,1
luxnopmeran OpraHoNenTHYecKH 7,5
2,3-uxnop-1,4-Hadroxuson CanuTapHO-TOKCHKONOr HuecKmk 0,25
2,6-Iisxnmop-4-HUTpoAHHTHE OpranonenTHyecKHi 0,1
2,5-Iimxnonwrpobenson CarnTapHO-TOKCHKOMNOr HuecK ki 0,1
3,4-Nuxnopuurpobenson To me 0,1
1,2-Iuxnopriponak > 0,4
1,3-Muxnopnponan > 0,4
2,3-lmxnopriponas > 0,4
3,4-IixnopnponuoRaAHKITH O6umecannrapnil 0,1
(nponasmsyn)

@, 0-IuxI0pIpONMMOHAT HATPUA Oprasonentuyeckui 2
(nananon)

2,5-llmxnop-n-tper-Gyrunronyon To xe 0,003
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IMpodonxcenue

16

BewecrBo JINB T MK
N-/3,4-Tluxnopdennn/ananns QbwecaHHTapHbIHA 0,1
N-/3,4-lluxnopderun/-N " N'-gu- OpraHonenTHyecK i 1
METHIIMOYeBHHA U1y pOoH)

N-3,4-Iuxnopdennn-N ‘-meroken=  CaHHTEPHO-TOKCHKO/OrHYeCKHH 1
+ N-merunmouesmHs (JTMHYPOH)
2, 4-Nuxnopperun-4-uurpodesnno- To me 4
Buiit a¢up (HurpoxsIop)
3,4-Muxnopberun-N'-oKcHMOueBHHA > 0,8
Nuxnopdennnochar OGecaHHTapHEIH 0,5
IuxnopdeHoKcHaleTaT AMMOHKSA OpranonenrHyecKuit 0,2
2,4-11 (amuHHAA COMB)
IuxnopdeHoKcHaieraT HATPHSA To xe 1
Iuxnopdenon > 0,002
IHxNOpUMKIIOreKcaH - 0,02
IxumanaMaMmuH > 10
MK noreKcHIaMHHA HHTPHT CaHMTaPHO-TOKCHKONOr HYECKHHA 0,01
JrpacnoneHTagHer OprasonenTrueckHi 0,026
IlvsTaHonaMKHE To xe 0,8
Nusrunamun 2/ a-radroxen/mponno-  CaHMTaPHO-TOKCHKONOrMYeCKHA 1
HoBo# Kuenorsl (O3IPA)
IisrrnamuH To xe 2
IM3THNAMME B30THOKHMCIILIH O6mecanHTapHEIH 0,1
NuzrunavusHomeTHnoBf adup CaHHTapHO~TOKCHKONOrHYecKHit 0,15
CHHTETHUECKHX MHPHBIX CMHPTOB
Cm...'c“ [I.HIEHHGH HC}
IisrrnauusomMerHnoBbii adup OpraxsonenTHyecK it 4
sTHnMoueBHHEI (aramon JIC)
N, N-IInsrunasmunus To xe 0,15
Husrunauerans (auerasns) > 0,1
p-IuarunbeHson > 0,04
N, N-IlvarunryasnouH O6LuecaHUTapHLIA 0,3
IrpTrnmcanpunaTonoBo CaRMTapHO-TOKCHKOJIOr MUECKHA 0,01
N, N-Dluarun-2,5-memerunbensamun  OGuuecanuTapHLii 0,06
Hustunournodocdar Kanus OpraxonenrHuecKHi 0,5
JM3THAmMXIOPHOONOBO CaHHTapHOTOKCHICONIOr HUBCICHHA 0,002
Mo THIeHT THK 0N To xe 1
IvarunesguaMus (NUnepasHH) OprasonenrigecKHi 9
JusrUnesTpUaMmuH To me 0,2
0,0-Imarun-0-/2-u3onponun-4-me- > 0,3
run-nupuMensH-6/odocdar (Ga-
IYIHMH)
N, N-IsarunkapbaMuixnopun CaHMTapHO-TOKCHKONOr HYeCK I 6
0,0-Osamun-S-xapbaroxeumernnruo-  Opraronerntuueckmi 0,03
bocdar (auerodoc)
/0,0-Muarun-0-0/4-uurpodesnn/mmo- To me 0,003
hocdar (modoc)



lipodoaxenue

Bemecrso JITNIB IIK
NuatHnoBkI# 3QHp > 0,3
> MANEHHOPOH KMC- CaHHTAPHO-TOKCHKONOr HYECKHHA 1
JIOTHI
TuaTunpryTh To xe 0,0001
0,0-Muarnmruodochopun-2-umanben-  OpraxonenTHueckui 1
son (borcHm)
IparungeHnmMoueBHHA (LIeHTPamMT) To xe 0,5
0,0-MmaTHn-S-6-x10p6EHI0K CAIOITHHIIT - > 0,001
merunmurnogochar (dosamon)
Imarunxnoprrodocdar > 0,05
0,0-Muarun-0-2/srmnruo/stauruodoc-
par
70 % + 0,0-mstarvn-S-2/srunrro/sren- > 0,01
docoar 30 % (mepxanrodoc)
IK S 703 (nerrex EA-140) > 0,1
IIH-75 (mmeneprarop) > 0,1
1,12-[lopexamerninesgHaMHH CaHMTapPHO-TOKCHKONMOr HuecK i 0,05
LM (saxpermrens) OprasonenTiyeckuit 0,5
ILY (saxpernmrens) Ob1ecanuTapHbIA 1
ExamuH Opranonenriyeckui 0,05
Keneso To me 0,3
» XJIOpHOe > 0,9
3amacnuparens A-1 p- = 0,43
> B-73 > 3
> BB > 1
1-HacammmKcanToreHaT KamMA > 0,005
Haobyrunauerar ObuecannTapHLIi 0,5
HaoByrunex OpraxonenTHuecKHi 0,5
HaobyTHmKcaHToreHar KaJHA To me 0,005
HsoxpororormTpHI CaHHTapHO-TOKCHKONOr HYSCK IR 0,1
Hsonexnnossiit s¢pup n-romyoncyms- Obiuecansraprsii 5
doHoBo# KucTIOTH
OpranonentHyecKHi 0,005
m:zmmn CanMTapHO-TOKCHKONOr HYBCKHH 0,3
i N :
_ OprasonenTuyecKuH 0,1
&onpommcwmrﬂm Kamus To xe 0,05
O-Hsonpormn-N-metrnmuwoxapbomar  CaHMTADHO-TOKCHKONOr HUeCKHi 0,05
(dnoropearent HTK)
Haonmpomunonsiit ahup To xe 1
MONOYHOH KHCIOTH
Hsonpormnoxrapeipnamms OpraxHoNnenTHYecKmi 0,1
Hsonpomundermukapbamar (HOK) OpraHonenTHyecKHi 0,2
Haonpomunxnopdenmnxapbamar To xe 1
(xnop HOK)
HM-50 (p noropearent) O6iecannrapHbIi 0,1
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Ilpodonwerue

BewecrBo JIIB MIK
7-(2-Hmupasonuann) nepprop-4, CaHHTapPHO-TOKCHIKOMOr HYECK Mt 1
T-moverun-3, 6- DMOKCArenNTHN-CY b=
dammn sTnenouamKEa (oKcamMun)

T«(2-Hmupasonurun) nepdrop-4, 7-mu- To xe 1
Metin-3,6-nuoKcarenTuicy nbdoHar
Kamus (IHoKcamm)
Haruburop armochepHoi KOPpPOIHH > 0,5
AHCK-50
HuporonyuauH > 1
HOMC-1 (TY 6-05-211-1153—81) OpraxonenTHuecKui 4
K-4 (rugponusoBanusiit monuakpun-  CaHMTAPHO-TOKCHKONOrMYecKHi 2
HMTpHN, QNOKYNAHT)
K-6 (rugponusoBaEmLIil NONKHAKDHI- To xe 2
HHTPHUA, GNOKYMAHT)
Kamvsii > 0,001
Kanponaxram O6wecanmrapHbli 1
Kap6osomus CII-3 CaHMTapHO-TOKCHKONOr HUSCKHHA 0,2
Kap6oaon-0 OfLuecaHnrapHLIH 1
Kapbomon Ob61uecaHMTapHEIA 1
Kapbomon H3M To me 10
Kepocus:
OKHCNIeHHBIH OprasonenTHyecKHi 0,01
ocperurerEmlil (TOCT 4753—68) To xe 0,05
Cy b HHMpOBAHHBINA 0,1
(TY 38-1-115—67)
TEXHHYLCIKHHA 0,001
rpaxropumii (TOCT 1842-52) > 0,01
Kucrnora:
4,4-a306Mc-4-LMAHTIEHTAHOBASA > 0,25
aKpHnopasn CaHMTapHO-TOKCHKONOr HYeCKMi 0,5
anKuncy nsoAHTapHan To xe 0,1
2-avmrobensoitnan ObecanmrapHeli 0,1
(anTpanmnoBas)
3-amuHoGen3oHHAA OpraronenTHyecK 1t 10
amunobenson-3-cynsoxucnora To xe 0,7
(meranunoBasn)
S-aMHHOCATHILIANOBAR > 0,5
4-amuno-3,5,6-rpuxnopnuKkony-  CaHHTapHO-TOKCHKONOrMUECKHH 10
HoBas
B-aMHHOITHIOHTHOKApOAMHHO- To xe 0,8
Bas (npenapar 275)
aHTPAXHHOH-1,5-mucynbpoxnc-  ObuyecaHMTapHBIR 5
noTa
aHTpaxuHoH-1,8 -muey nudoxme- To xe 5
notra
GensofHas ObuyecanMTapHbli 0,6
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IlIpodonwenue

Bemecrso inB MK
rupponepdropaHanToBas CaHMTapHO-TOKCHKOMOr MUBCK M 1,2
1,5-nexanmKap6oHoBasn To xe 2
(amunMHOBAR KHMCIOTE)
1,8-nexanguKapboroBas > 2,5
(cebamHoBas KiCNOTA)

IHAMBHOCTHILOeRaMcY b o ObwecannrapHLH 2
KHCIIOTa

mamerHnnMTHodocdopras Opranonentrgeckuit 0,1
mMHEETpOCcTHILbeHIMC Y b o~ O6utecannrapHLLil 3
KHCoT2

muheHMNyKcycHas To e 0,5
2,5-maxnop-3-amuHober3oi- = 0,5
Hana (ammben)

2,5-maxnop-3-aurpobensoitnan CaHMTAPHO-TOKCHKONOrMuecKHit -
2,4-muxnopdenorcH-y-macns- -To me 0,01
Has (2,4-IM)

2, 4-moxnoppenoxcu-a-nponro-  OpraHonenTHueckui 0,5
HoBast (2,4-1111)

o, B-muxnop, B-bopmunaxpu-  CaHHMTAPHO-TOKCHKONOrHuecKmit 1
nopast (MyKoXJOpHARA)

1 (2-sunrexcun) gurHodoc- To xe 0,001
¢opras

TEnmMTHodochopHan Opranonenriyeckuit 0,2
usodranesan O6uwecannrapHui 0,1
KANPHUATHAPOKCAMOBAA To xe 0,1
KANPHHrHAPOKCAMOBAA 3> 0,1
KANPOHTHOPOKCAMOBAA > 0,1
MAneMHOBAA Opranonenriuyeckui 1
MACIAHAS O6mecanuTapHLI 0,7
METaAKpHNoBan CanuTapHO-TOKCHKONOr My ecK i 1
2-merin-4-xnopdHeHoKHy K- To xe 2
cycHas (2M-4X muKorexc)

2-meroxcu-3,6-muxnopbenaoi- > 15
Hast (mMaHar)

MONOYHANA O6uecannrapHbIi 0,9
T-monOrMgponepdropanan- CannrapHO-TOKCHKONOr HYECKHH 1,2
T0BAR

Q-MOHOXNOPNPONHOHOBAR OpranonentiuecKkrit 0,8
MOHOXJIOpYKCYCHAA CaHnTapHO-TOKCHKONOr HuecK M 0,06
MYpaBLHHAA O6wecaHHTapHELH 3,5
oxcHaTHNTOeHaHbocdoHOBAA OpraronenTHgecKku 0,6
Hagranuu-1,5-ogucy nbpoxkucnora ObuecaHuTapHbIH 1
1-nadrunamvun-4,8-nucynedo- To xe 5,5
Kuenora (ammuo-C-Kucnora)

2-uacrun-4,8-mucy nsdoxmcnora > 10
(ammmo-11-KHcnoTa)
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IIpodonxenue

BerecrBo JITIB K
2-(a-HadToKCH) NPONHOHOBAA CaHNTAPHO-TOKCHKONOr KUECIKHA 2
3-umurpoaHunuE-4-cynsoxucno- OprasHonenTHyecKuH 0,9
T8
3-HuTpobeH3OHHAR To xe 0,15
2-0KcH-3,6-puxnopbensoinan p = 0,5
NennaproHruapoKcaMoBas O6imecaHKTapHEIH 0,1
nepdropanepHaHOBAA CaHHTAPHO-TOKCHK ONIOr MueCKHi 0,75
nepdrosHaHTOBASA To me 14
repedranesan O6LecaHHTAPHEIN 0,1
rerpaxnioprepedranenasn To xe 10
ronyoncynsdpuHOBAR CaHHTapHO-TOKCHKOJIOr HUeCK i 1
3,5,6-rpuxnop-4-aMHHOMHK O~ To xe 10
nueoBas (Xnopamn)
rpuxnopbeHlonHAR 1
a, o, B-rpuxnopnponuoHoBas  OpraHonenrHuecKui 0,01
yKCycHasA ObLecaHHTAPHLIA 1,2
heHOKCHYKCYCHAR CaHHTaPHO-TOKCHKOMNOr HYECK HH 1,2
¢ranesan OfecaHUTAPHEIA 0,5
2-xnop-5-amuHobeH30HKHAR To xe 2
2-xnopbensonnan OpraxonentHyecKHi 0,15
4-xnopbensoiHasn To xe 0,2
2-xnop-5-aurpobensoinas > 0,3
4-xnop-3-aurpobensoinan > 0,25
XnopnenaproHoBas OpraxonentuuecikKui 0,3
XNOPYHOEKAHOBAR To xe 0,1
XJIOP3TAHTOBASA > 0,05
XPH3IAHTEMOBAR CaHMTapHO-TOKCHKONOr HUSCKHH 5
LIHAHYpOBAS OpranonenTHuecK Wit 6
IJHAHTTHADPOKCAMOBARA O6uecaHHTapHEIA 0,1

Kucnorsi:
xupHbie cuaTeTHaecKe Cs...C o0 To xe 0,1
HadreHoBkLIE OprasonenTHyecKHi 0,3
nonuxnopbensoitanie (2 KO) CaHuTapHO-TOKCHKOMOr HUeCK M 5
Kofansr To xe 0,1 ’
Kpacurens: |
nubesanrparun (KyboBnii OpranonenruyeckKui 0,3 :
apxo-senensii C)
1,8-nHoKcu-5-amuHo-4,3-cy nua- To xe 0,4
MHIODEeHHTAMMHOAHTPAXHHOH
(nmenepeHsii cuEMA nonuadup-
Hhli CBETONPOYHBIH)
KMCNOTHRIA AHTPAXMHOBLIA YHC- > 0,1
ro-ronyboit 2,3
KHCNOTHMA aHTpaxXHHOBLIN > 0,02
APKO-CHHMA
KHCOTHBA xpom xentaii K > 0,01
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Ilpodonxenue

Bewecreo JITIB IIK
> yepHuii C > 0,01
KopHuHeshid (e mapKy) > 0,8
HHMIrpOSHH BONOPACTBOPHMKEI i > 0,1
MapKK A
> B > 0,1
ocHoBHO# (uonerosnii K > 0,4
npaMoi 6opao ceeronpoyHbi > 0,1
CM
MPAMOA MENTLli cBeTOnpoy- Opranonenruuecruit 0,1
Hutit K
~  pO30BLIH > C To xe 0,1
>  CHHEHA > KY > 0,2
>  TeMHO-3eNeHLIH > 0,1
» vepHnit 2C > 0,1
» 3 ona xomu > 0,1
ponamMuH J( > 0,1
cuHmit 3 O6wmecannTapHLi 10
THO30/b KoprHuHessli BC Opranonenruueckuit 0,5
ypauuH A (OMHATpHEBASA COMB To xe 0,0025
(nyopecuensa)
T-dpennnaso-1/4,6-mixnop- > 0,003
1,3,5-rpuasunnn-2-ammuno-8-
nadron-3,6-mucy neboxmeno-
Thl OHHATPHEBAS COMB/
KDPACHTE/b AKTHBHEIA APKO-
Kpacuniii 5CX
dnyopecuens (3,6-muoKxen- > 0,0025
$ayopan)
Xpraodenun > 0,1
xpomoBbklit 6opoo C > 0,05
m-Kpeson CaHHTAPHO-TOKCHKONOr HYeCK Ml 0,004
n-Kpeson To xe 0,04
Kpemuuit > 10
3Kporunusoruy pormii OpraHonenTHyecKHit Orcyrcreme
xnopun (dnoropearent HP-70)
Kporouurpun CaHMTapHO-TOKCHKONOr HyecK Mk 0,1
Kcanrorenar 6yrunopsiii OpranonenTHueckui 0,001
Keunon To xe 0,05
K®-6 (N-pumernnavusomern- CaHHTEPHO-TOKCHKONOr HyecK Wil 2
naxpunammn)
KO-075 Opranonenrigecxuii AW L | ~.
40-921 To xe 0,03
Janpon;
503 > 0,3
402-2-100 > 0,3
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Bewecrso JITIB LK

1502-2-70 > 0,1
JlayprunaMHHONPONMMOHHTPHI > 0,07
Jlay pHATNpONMIeHAHAMMH > 0,13
Nuruit CaHHTapHO-TOKCHKONOrHYec KM 0,03
2,5-Nlyrnaomn To xe 0,05
Maruusa xnopar ObuecaHHTAPHELH 20
ManosonMTpHA CanirapHO-TOKCHKONOrKUECKHH 0,02
Mapraney OpranonenrtHyecKui 0,1
Mems To xe 1
2-MepxanrobensrHason (Kanraxc) > 5
f-MepranromMsTHIAMHH > 0,1
Metasun > 0,3
Meraxpramp g CaHHTapHO-TOKCHKONOr HYSCK M 0,1
Meranon To xe 3
Merunaxpunar OprasonentHyecKHi 0,02
B-Mernnaxponeus (KpoTOHOBLIH CaHMTapHO-TOKCHKONOrHYecKHi 0,3
anberun)
Merunanerar To xe 0,1
Merun-N-(2-6ensummnasonun) xap-  OprasonemrHyecKun 0,1
Gamar (BMK)
a-Merunberaunonsit agpup 2-xn0p-  CaHHMTADHO-TOKCHKONOrHUECKHH 0,15’
ALETOYKCYCHOM KHCIIOTH
a-Merunbersunosnti adhup auero- O6LuecaHnTapHEIH 0,8
YKCYCHOM KHCNOTH
MerunGensoar OpranonentHuecKui 0,001
Merun-1-6yrunkapbGamonn-2-6exan- To xe 0,5
mupasonKapbamar (apunar)
2,2-Merunenbuc/3,4,6-rpuxnopbenon  ObuiecaHMTApHLIH 0,03
(rexcaxnopoden)
2-Merun-4,6-muanrpoderon (IHOK) CanmxrapHO-TOKCHKONOrHYeCKHHA 0,06
Memunmrrnoxapbamar HaTpHA OpranonenTHuecKmni 0,02
(xapbarHon)
Mernmuepxantan To xe 0,0002
Mernmmeraxkpunar CaHWTAPHO-TOKCHKONOrHuecKHi 0,01
I-Merun-4-merunuepxanrodenon OprasonenTHuecKHi 0,01
Merunoeuit apup denoxcuyKcycuoit  ObiecaRHTapHRIR 0,5
KHCJIOTH
Merunonmuerakpunasmmn CaHHTAPHO-TOKCHKONOrHIeCKHit 0,1
MerummuproHEMA XI0pHI OprasonentHyeckHi 0,01
Merunmupponunox O61ecaHuTapHbIH 0,5
I-Merun-n-nporan-4,6-masurpode- OprasonenTHyecKHn 0,2
HMnKapGonar (axpexc, nHOGYTOH)
2-/T-merunnponun/-4,6-aguunrpode- To xe 0,1

- gon (muEoce6)

S5-Mernunpesopums > 1
Meruncenukonar narpus (FK-11) > 2



llpodonxerue

Beiwecrso JITIB MK
a-MernncrTupon > 0,1
Meruncynbar HaTpHA > 0,1
2-Merrnrino-4,6-6uc-/Hsonponuna- » 3
MHHO/cHM-TPHAIHE (MpoMeTpHH)
2-Metunmno-0-/merunKapbomonn/ OpraxonentiuecKni 0,1
GyramoHoKcyM-3 (npasuH T55)

MeTHATPHANKHIAMMOHHA MeTHII- CannTapHO-TOKCHIKONOr HYecKHi 0,01
cynsgar

2-Merundypan (cunspas) OpraxonenTHyecKHi 0,5
MeTHIBTHIKETOH To xe 1
0-Merun-0-arun-/2,4,5/-rpuxnop- > 0,4
denunmuodochar (rpuxnopmeradoc-3)

N-Meroxcnarnnxnopauerar-O-rony- > 0,05
uamn (Tomyms)

MoaudHKaT NoNHITHAEHHMHHE CaHnTapHO-TOKCHKONTOr HUSCKHA 2
mon. . 30 000

Momuduxarop 113-63 OpranonentuyecKHn 0,2
Monanrtus P (nponseoaHoe QeHOK- CaHHTapHO-TOKCHKOJIOr HUeCKHHA 0,05
cubenaona)

Monmubgen To xe 0,25
MonoamcuncynsosurapHoil Kucno-  OpranonenTidecKui 0,5
Thl JUHATDPHEBAA COTb

MonobyTrnamMuH To me 4
MoHrorugponepeKrch-M-auKionponun- OOwecaHHTapHLIi 0,6
Gersona

Monoruaponepekueh-n-aMHI0oNponui- To xe 0,3
Gersona

MononsobyTunammn OpranonentHyeck i 0,04
MososeTnanmH CamiTapHO-T0KCHK OJIOr HUBCKHH 1
Moroxsopavierar HaTpUA To xe 0,05
Monoxnopriuapus OpraxonenTHuecKmni 0,7
Moroxnopnponuasar HaTpuA To xe 2
MonoararonaMuH CaHHTaPHO-TOKCHK ONIOr HYECIKHHA 0,5
Moroarrnamus OpraxonernTuyeckuit 0,5
Mouennna O6iecaHMTAPHLIR 1
MCIA (coms umumKnorexcunamusa  CaHMTAPHO-TOKCHKOJIOr HYECKHHA 0,01
M TEXHHYECKHMX MHPHBIX KHCA0T

Ci0...Ci3 1 Cy7... Cyp)

AIK To xe 0,057
Harpuit > 200
Harpua xnopar OprasonentHueckuit 20
Hadranun To xe 0,01
1-Hapramm-N-mernnxkapbamar » 0,1
(cemun)
a-Hadron > 0,1
B-Habron CaHHUTaPHO-TEXHONOr HUeCKHt 0,4

23



ITpodonmenue

Bewgecreo JINB K
Heounom:
Ad-14 OpraxonenTHyecKuit 0,1
2B-1317-12 To xe 0,1
Heds Muorocepancras > 0,1
2> npouvan - 0,3
Huxem CaHHUTAPHO-TOKCHK ONOr HuecKuii 0,1
Huobui To xe 0,01
Hurparu (no NO4) > 45
Hurparst (mo NOy) > 3,3
Hutpun aKpunosoi Kucnors > 2
o-Hutpoaamson OprasonenriueckKui 0,3
n-Hurpoarmson To me 0,1
2-Hurpoasunuy OpraronentryecKui 0,01
3-Hurpoanmmus To xe 0,15
4-Hutpoanunus CaHMTapHO-TOKCHKONIOr HIECKHH 0,05
4-Hurpoasunuu-2-cy b OKHUCTIOTH Oprasonentiyecui 0,08
AMMOHHHAHAA CONb
Hurpobenson CaHMIapHO-TOKCHICOJIOr HYBCK Mt 0,2
m-Hurpobensoncynsdonar HaTpua Ob1uecaHMUTapHLIA 1
(mymuron)
Hurporyasmous CaHMTapHO-TOKCHKONOr HUeCKHit 0,1
4-Hurpo-N, N-muarHnanmnms OprasonenTiueciiit 0,002,
N-HurposomudermnaMun To me 0,1
Hurposodenon = 0,1
Hurpomeras > 0,005
Hwurponponan CanMTapHO-TOKCHIKONOr HYEeCKHHA 1
n-Hutpodeneron To xe 0,002
n-HurpodeHnmaMuHOITAHON Opranonentuyeckui 0,5
(oxcmammun)
n-HurtpodeHunauermnaMMHOITAHON To xe 1
(oxcHanerbmamue)
n-Hurpodenunxnopmernnkapbuaon > 0,2
(xap6uromn)
o-Hurpodenon CaHuTapHO-TOKCHKONOr HYECKHH 0,06
m-Hurpodenon To xe 0,06
n-1{urpodenon > 0,02
Hurpoxmopbenson > 0,05
Hurpoipiorexcas > 0,1
Hurrpoarar > 1
Hopcynedason ObuecaHMTAPHLIH 1
Oxcanaru - 0,2
Oxcams T-80 « %  CaHMTapHO-TOKCHKONOrHyecKuii 0,01
Oxcamar O6ecaHuTapHbIN 1,5
Oxcanom:
KL1-9 OpranonentHyecKHit 0,1
-7 To xe 0,1
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llpoQonmenue

Bewecrso JITIB K
OxcarMIHHE CaHMTAPHO-TOKCHIKOJIOr HYECKHHA 0,02
Oxcurexcunuuennndochonar To xe 0,5
HaTpuA
Oxceurenmunupesoudochonar > 0,5
Hatpus
OKeHp ANKHIIOHMETHITAMMKHA = 0,4
Oxcun auoKTHIH3oNexTHNdochMHa p-= 1
OKcH MpONMIIEHA > 0,01
Oxcwup TpuusonesTundocduHa -2 0,3
/4-Oxen-2-memunerun/-mumernn-  OprasonenTHuecKHi 0,007
cybhoHHA Xmopun
OxcuHoHMIMaeHmndochoHar HatpuAa  CaHMTAPHO-TOKCHKOJMOr MY eccHi 0,5
OxcuoKTimMoeHondocdoHAT HATDHA To xe 0,5
1-/2-Oxcunponun/-1-mMernn-2-neHra- - 0,2
HeuMa-2-HMHUIa30-2-UMH N80 IHHHH
meruncynedar (kapb6osonus, CILI-3)
OxcudernIMeTHIMOUeBHEA CaHMTaPHO-TOKCHKOJIOr HUECKHH 1
(Merypun)
OxcuarnmMpesnHgochoHOBOR KHC- To me 0,6
JIOTEL MenLAMMOHHMHHBIH KOMINeKe
OxcustnnupermMdochoHoBOR KMC- > 5
NIOTHl IMHKOBBIK KOMIIJIEKC
OKcHaTHIMHUIIEPAIHH > 6
Oxranon OpranonenTHyecKHi 0,05
Oxtunoesiit adup mxnopheHoKcHyK- To xe 0,2
CYCHOM KHCIOTH
Oneduncynsdonar Harpus > 0,5
Oneduncymsdonar Cy,...Cy4 > 0,4
OI1-7 = 0,1
OII-10 > 0,1
OIIC-B O6uecanmTapHuIi 2
OIIC-M CaHHTapHO-TOXCHKOJIOr My ECKHH 0,5
IlesTapeumnamus cONAHOKMCILIN OprasonenTHyeckui 0,4
(AHII-2)
HenraxnopamMuHOMHKONHH CaHMTapHO-TOKCHKONOr HYECKHI 0,02
HNenraxnop6udenun To xe 0,001
lerraxnopbyran OpraHonenTHyecKHi 0,02
Ilenraxnopnponas To xe 0,03
Ilenraxnopderon CaHMTapHO-TOKCHKOJIOT MY BCKHH 0,01
Ilerraxnopdenonar HaTpus OpraxonentuuecKui -
Henraxnopdenonar repnexHomenen- CaHMTapHO-TOKCHKONOrHYeCKHH 1
HOBOrO BAIVKTA
llepemynniit ankuncynsdar Opranonentuyecikuii 0,5
llepproprenranam ruapar CaHMTapHO-TOKCHKONOr HUeCKHH 0,5
llepxnopar ammonns To xe 5
llepxnopbyran OpraHonenTHyecKHit 0,02
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Ilpodonmenue

26

Bemecrso JINB NOK
[lepxnoparHAeHLMKIONEHTEH To xe 0,05
ot-InKommn CanwnrapHo-tToKcHKONorugecKk i 0,05
MuxonuEa-0-rHAPOXIOPHA To xe 0,05
[unepuoms > 0,06
[upuoue > 0,2
[uporanmnon OprasonenTHyecikui 0,1
[Inpoxarexmu To xe 0,1
Ilnponmsat apesecHOH cMOMNLI > 0,02
[lonuaxpunar HaTpHUA CanMTapHO-TOKCHKONOr HUecKHi 15
llonuaxkprnaMun To xe 2
Momu-/1,2-nuMeTHn-5-BHHHI-TTHPH- > 4
nmEMi/ MerTun cynsdar
llonMoxkcuankunuposansunit rnuue-  Oprasoneruyeckuii 10
puH (nanpon-5003-2-510)
lMonuoxcumponunes muon To xe 0,2
(nanpon-702)

[lonuokcunponunexnesTon O6uiecanmnTapHiit 10
(nanpon-305)
lNonuoxcHnponuneHTpHON O6wecanmrapHbii 10
(nanpon-3003)
IonnoKcuaTHnes MON. M, 2...3 MITH To xe 0,1
> MOJI, M, 5 MIH > 0,02
[lonurpubyTnonosoMeTaKpunar CaHMTapPHO-TOKCHKONOrHYeCKHi 0,09
(dnoxynsmr NIC)
Monudocharu OpranonentHuecKui 3.9
[lonuxnopnuHex CaHMTAPHO-TOKCHK OO HYecKHA 0,2
lonuarnmenammus To xe 0,1
MonustumeHoBan My Mbena (pomguas  OpranomenTHyecKuit 0,3
mmuenepeus 25 %-Horo nonHaTHIEHR)
[lonuaTHneHnonMaMmH CauuTapHO-TOKCHKONOr HuecK Mt 0,005
Monuarunentuypammucy nsdun uueka OpraHonentuueckHit 2
(nonmxapbaims)
Mpenouen 12 To xe 0,1
» W-OF > 0,025
[Ipenapar AM O6wecanMuTapHLIi 1
> I-11 (TY 3840830-79) CaHHTapHO-TOKCHKONOrHYeckK i 0,2
Mpenapar JIA-52 (TY 3840831-79) To xe 0,6
[penapar OC-20 Oprasonenruyeckuit 0,1
Npoxcammur 385 To xe 0,1
lpokcanon 186 > u,1
lponmnbernson > 0,2
Npomunen > 0,5
[lponmmneHr MHKOML O6uecaHnTapHuii 0,6
o-llponundenon Opranonenruyecicuii 0,01
n-Ilpormndenon To xe 0,01
~ S-llpomun-N-atun-N-6yTHntHoKap- > 0,01



llpoQoawenue

Bewecteo JIIB IIK
Gamar (THnmam)
[lponuonar HaTpua OB61uecaHHTapHEIH 0,8
Pesoprms To xe 0,173
Popanm sl CaHuTapHO~TOKCHKONOr HYecKHi 0,1
Pryme To mxe 0,0005
CanoHMH OpranonenTuuecKHi 0,2
CeuHewn CaHHT8pHO-TOKCHIKOJIOr HUECKHH 0,03
Cenen To =xe 0,001
Ceproxucnoro adupa 2-atunrexca- OpranonernriyecKni 5
HOMA HaTpueBas coms (cymedupon-8)
Cepoyrnepon To =me 1
Cunanon naxa:
KO-075 = 0,5
KO-116 b 0,015
K0-921 Ed 0,05
Cummkar Harpusi (no $i05) CaHHTapHO-TOKCHKOJIOr HUECKHA 50
CHimoKcaHm:
rexca/ y-rpudropnponun/rionu- OpraxonenTHyecKui 5
mumerun (monumernn) rpudrop-
TIPONMACKHIOKcaH (xugKocTs 169
1n)
reKcaMeTMNnoNHaMMeTHITIONH- To xe 10
merun/ y-rpudroprnpomn/cu-
noxcax (PCT-5)
mugKocrs 187 OprasonernriyecKui S
METHNH30byTHIINONMHMCHNOKCAH To xe 2
(M-H-C)
HurpuimonmucHnoKcax (HITC-50) > 5
TIONHMETHIT HOPOCHIIOKCaH b 2
(FKHK-94M)
TIOMMMETHNMXN0opheHUNnCH- > 10
noxcas (XC-2-1)
NONHMeTHNDEHUNICHIOK A = 2.5
(®M-5)
MONHMeTHIIDEeHHNICHIOKCAH > 10
(®dM-1322/30)
TOJIHATHIIT MAPOCHIIOKCAH > 10
(FKX-94)
MONMITHIICHIOKCAHOBAA XK~ > 10
KocTs (cmaska N° 3)
CunramMmn p 0,1
Cunranon:
BH-7 > 0,1
BT-15 > 0,1
OT-7 p = 0,1
MII-10 > 0,1
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Ilpodonmenue

- .-‘_P-ldl—"'—""""-l.l."d &

Bewecreo JINB MIK
IC-10 > 0,1
Cxunupgap > 0,2
Cmect ahupa wiaBeNneBOH KUCIOTH O6LuecannTapHLIi 1
H BRICIIMX CITHPTOB
Cnona npepecHas NucTBeHHbX nopon  OpraxonenTHueckuit 0,01
Cnmpr:
ANNMHNoBLIH To xe 0,1
AMUITOBBIH > 1,5
Y-2LeTONnpONMUNOBRIH O6LuecaHHTapHEIA 5
GeH3uMOBLIH To xe 0,4
Gyrrnopbii HOpMANLHLIA CaHHTAPHO-TOKCHKONOr HYECKHHA 0,1
2  BropHuHMIH To xe 0,2
> TPETHYHLIHA > 1
reKCHIOBbLIN BTOPHYHEINA > 0,1
> HOPMAJbHBIH > 0,01
> rperiunnil ($no- > 0,01
ropearent TI'C)
renTHIOBLIH > 0,005
1,1-muruaponepdroprentunoBrii > 4
B, B-mMXNT0pH3OTIPONKIOBLI OpraxonenruyeckKui 1
(muxmopruapus)
1306 yTHOBLIA CaHHTapHO-TOKCHKONOrHUecKHHA 0,15
HIOMPONMAOBLIHA Oprasonenrvyeckuit 0,25
a-MeTHIGeHIHNIOBLIA O6uiecaHMTADHEIA 0,4
HOHHIIOBLIA CaHMTapHO-TOKCHKONOr HYECKHA 0,01
NpoMMIOBLIH Opranonenruyeckui 0,25
rerparnapodypHIOBLIA O6wecaHHTapELH 0,5
Cmona KC-35 CaHMTApPHO-TOKCHKONOr HYeCK M 0,1
Cmona MKC-10 To xe 3
Creapoxc-6 Opranonenruueck i 1
Creapoxc-920 To xe 0,5
Crupon > 0,1
Crpenroumn O6uecaHHTapHLIH 0,5
Crponumit (cTabunsHeIR) CaHMTaPHO-TOKCHK OTOr HUeCcK 1it 7 3
CyrumorMTpHn To xe 0,2 3
Cynsrun OB6LecaHHTADHEIHA 0,01
Cymbammun C3...C 5 To xe 0,1
Cymsdars (mo SO OprasonenTeyecKui 500
Cymsdpenammg BT To me 0,05
Cymsdunmubyrunonoso CaHMTAPHO-TOKCHK ONOrHueccHil 0,02 -
Cymsum O6uecanmrapHei Orcyrerene -
Cymsdomumesns To xe 1
CympoxapboHoBEIX KHCIOT OpranonenruyecKui 3
HATPHEBBIE COTH
Cymdones O6wecanmurapHIil 0,1
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Mpodoaxenue

_l JimnB

Bemectso MoK

Cynndanon:

HII-1 OprasonenTHyecKui 0,5

HII-3 To me 0,5

cnaunuepsi 3C-1 > 0,5
Cymsdosroxcunar Cyp ...Cy4 > 0,2
Cypbma CaHMTapHO-TOKCHKONMOr HUSCKHi 0,05
T-66 (BTY N° 02-68, dpnoxynanr) To xe 0,2
Tannwi > 0,0001
Tennyp > 0,01
Terpabyrunonoeo > 0,002
Terparnapobersamsnernn O6uecanHTapHLIA 0,1
TerparnapobeRsunoBsi aup To xe 0,1
Terparunpo-1,4-oxcasus (Mopbonus) OprasonenTHuecKui 0,04
Terparuapornoden-1,1-nuoKcHH To xe 0,5
(cynsdomnan)
1,2,5,6-Terparunpodranenmit anrumpua ObuiecaHMTapHbIH 0,5
1,2,5,6-Terparnmpodramammun To xe 0,7
3,4,5,6-Terparuopodramummun METHIT- > 1
D-Z-usmc-rpaHcxpusanTeMar (Heommu-
HAMMH)
Terparunpodypan > 0,5
TerparnopoxuHoH OpranonenTHuecKHi 0,05
TerpaMeTHNTHYPaMONCY TEQHA CaHMTApHO-TOKCHKOJIOr HUECKHA 1
(ruypam II)
Terpamor C OBuiecaRHTAPHELA 1
TerpanurpameraH OpraHonenTHyecKHi 0,5
TerpaoKCUnponNUAITHNCH IHAMHH CaHHTAPHO-TOKCHKONOr HUeC KA 2
(nanpomon-294)
TerpaxnopGenson To xe 0,01
2,3,5,6-Terpaxnop-n -Gexsoxuton (xn0- OprasonenTHyecKi 0,01
panun)
Terpaxnoprentan To xe 0,0025
TerpaxJsiopHOHAH O6uecanmraprni 0,003
Terpaxnopnexras To xe 0,005
Terpaxnopnpona# > 0,01
Terpaxnopnpornex CanwrapHO-TOKCHKONOr HuecKMit 0,002
TerpaxmnopyHuexKaH OpranonenTHuecKHi 0,007
Terpaxnoparad OpraxonenTHyeckuit 0,2
Terpastunonoso CaHHTapHO-TOKCHKONOr HuecKHA 0,0002
TerpastuncenHel To xe OrcyrcrBme
TerpastunruypaMmmcy Tbbun OpranonemTuyecKmit To e
(uypam E)
TromouesuHa CaHMTapHO-TOKCHKONOTHYeCKHi 0,03
Trocynsdar Harpua (runocynspur O61ecaHHTapHbIH 2,5
HATPHA)
Tuoden OpranonenTuueckui 2
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IHpodonxenue

Bewectso JINB NIK

Turan OfwecannrapHuit 0,1
N-0-Tomun-1,2,3,4,7,7T-rexcaxnop- To e 0,1
1,4-merano-1,4,5,6-rerparunpodra-
namMua (rexcumMmn)
Tonyon OprasonenTHyecKHH 0,5
n-Tonyoncyns$HHOBOH KHCAOTH CaHHMTAPHO-TOKCHKONOr HUeCKHH 1
HATpHEBAs COJb
n-Tonyoncynsboxnopun Ob6uecannrapHLit 1
n-Tper-6yrunronyon OprasonenTHyecKHl 0,5
Tpuankunamus Cq...Cq CaHMTADHO-TOKCHIKONOr HueCK U 0,1
2,4,4-TpuamuHobensanunug To xe 0,02
Tpubyrunammuu OprasonenTiqecimit 0,9
Tpulb y THIDMETaAK PHIIETONOBO CaHMTapHO-TOKCHKONOr HYeCK M 0,0002
Tpubyrunonopo xnopug To xe 0,02
S, S, S-Tpubyrunrpursodocdar OpranonentHyeckyi 0,0003
(Byrudoc)
Tpubyrundocdar To xe 0,01
1,1,9-Tpurunporexcanexkadropso- > 0,25
HaHon (n-4)
1,1,7-Tpuruapononexadroprenta- Opranonenriyeckiii 0,1
uon (n-3)
2,4,6-Tpurunporen-1,3,5-rpuasuna To xe 25
MOHOHATPHEBAA COJB (LMaHypOBOA
KHCNIOTHI MOHOHATPHEBASA COJb)
1,1,5-Tpuruopookradropnenranon 0,25
(n-2)
1,1,3-Tpurupporerpadropnpona- 0,25
uon (n-1)
1,1,13-Tpurugporerpasiicosadrop- > 0,25 )
Tpunexanon (n-6) ]
1,1,11-Tpurunposiikosadropyrue- > 0,5 ‘
Kason (n-5) d
TpuH3cOKTHNAMMH CaHMTapHO-TOKCHKONOr HYeCKHi 0,025 5
TpHMIONPONAHONAMMH To xe 0,5 1,}
Tpuxpeaundochar > 0,005 °_
o Tpuiceunennnpocdar OpranonenTHuecKuil 005 |
T To xe 85 51

pPHMETHNAMMH J p
2,4,6-TpumeTHnaHunun CaHHTAPHO-TOKCHKOMOr HYECK MM 0,01 v
(Mesumun) |
Tpumerundocdar OprasonentuuecKui 0,3
Tpumerundocour To xe 0,005
2,4,4/-Tpuumrpobensaunnun CaHMTapHO-TOKCHKOMOrHYeCK ik 0,02
Tpuuurpobenson To wme 0,4
Tpururpomeran (Hurpodopm) Opranonentuyeckui 0,01
TpusuTpoTOIYyON O6mecaHMTapHBIH 0,5
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IMpodoaxenue

Bewecrso JITB MIK
2,4,6-Tpunnrpodenon Oprasonentuyeckui 0,5
(nuKpHHOBARA KHCTIOTA) o
Tpudennndochur CaHHTaPHO-TOKCHKONMOr HYECKHH 0,01 2
Mm-TpudropmeTHNasHIHE To xe 0,02
M-TpHdTOpMETHIIMOYEBHHA OpraronermruyecKHii 0,03
sm-TpudropmernnanTpobenson To xe 0,01
N-+(Tpudropmerundenun)-N, N '~ > 0,3
IHMETHIMOuEBHHAE (KoTopaH)
sm-TpudropmerwndpernIMoyeBHHA > 0,03
Tpudropnponuncunas (AsSiH) > 1,5
Tpudropxnopnponar (¢ppeon 253) CaHMT2pHO-TOKCHKONIOrHYeC KM 0,1
2,4,5-TpuxmopaHMIHH O praxonenTHyecKui 1
Tpuxnopauerar HATpHA OfwecanmrapHuiit 5
TpuxnopbeH3oKca30MHHOH-2 Oprasonemruyeckuit 1
(TpMNaH TOXHHYECKHHA)

TpuxnopGenson To xe 0,03
Tpuxnopbudennn CaHHTapHO-TOKCHKONOr MY SCK M 0,001
2,3,4-TpuxnopGyren-1 To xe 0,02
1,1,5-Tpuxnop-1,2-nubpomMreHTeH OprasonenTHuecKuit 0,04
(6pomran)

N-TpuxnopmerwarHorerpariapo- To xe 2
pramumun (Kanras)

N-Tpuxnopmernnrrodramun > 0,04
(¢ranan)

1,1,5-Tpuxnopnenrex > 0,04
Tpuxnopnponas Opranonentityeckui 0,07
TprxnopnponHoHaT HATPHA To xe 1
2,3,6-Tpuxnopromyon > 0,03
2,3,6-Tpuxnop-n -rper-6yrraromayon > 0,1
2,4,5-TpuxnoppeHokcHarunrpuxnop- CaHHTaPHO-TOKCHKONOr HUECKHH 5
auerar (rexcaHar)

Tpuxnopderon Opraronemruyeckmii 0,04
2,4,5-TpuxnopdpesoxcuaThn-a, a- CaHMT2pHO-TOKCHKONOr HYeCK Ui 2,5
mMXnopnponuoHar (NeRTaHAT)

TpuaraHOnaMuH OpranonentHyeckui 1,4
Tprarunamus CaHHTapHO-TOKCHKONOr HUECKHHA 2
TpHaTHNIEHT NTHK O O6wwecannrapusii 0,5
TpuarunenauaMuH CaHHTapHO-TOKCHKONOr HUECKH 6
Y HHBepcHH-KOMMAayHIHPOBAHHLIA OpranonentHyeckKuit 0,01
mugKkui Gurym (TY 38-3028-75)

1-®Oenmn-4-amuuo-5-xnopnupraason-b  CanMrapHO-TOXCHKONOr HYECKHHA 2
(benason)

QeHHATHOPAIHH To xe 0,01
Qenasenam > 0,8
n-QenernauH > 0,02
DeHHIIrHAPOKCHITAMHKH > 0,1
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IMpodonxenue

Bewectso JINB [IOK
N-@euwnn-N, N | AMeTHIMOueBHHA OfuecaHHT AP ML 0,2
(benypos)
1-Oernn-4,5-mXN0PNHUPHAAIOH-6 CaHMTapHO-TOKCHKONOr HUECKHil 2
n-denunenmamuH (ypeon) To xe 0,1
M-deHMnengMaMHH CaHMTAPHO-TOKCHIKONOr HYeCKHH 0,1
DeHnMMEeTHNIMOYEBHHE O6uwecannTapHeIA 5
1-PenoKcHauernn-2-MeraKcuKapbo- To me 10
HunaMuHo-6ensumenason (Genaumnn)
Qexon OpraxonenTHyecK i D,ﬂﬂl'-"
deppoLMaAHMIE! CaHMTapHO-TOKCHKONOr HUeCKHH 1,25
®noron Cq...G To xe 0,5
®noropearent AAP-1 OprasonenTHyecKmH 0,001
®noropearent AAP-2 (rasofins) To xe 0,005
$opmansoerun CaHHTAPHO-TOKCHIKONOr HYECKHHA 0,05
dochop anemeHTapHEIH To xe 0,0001
®rop > 1,5 *6
Gypan > 0,2
®ypdypon OprasonentuyecKHi 1
n=XHHOHIHOKCHM CaHHTapHO-TOKCHKONOr HYeCKHit 0,1
Xnop aKTHBHBIHA OfwecaHHTapHLIH GTC}"IETBHE'T
Xnopans CannTapHO-TOKCHICOMOr HuecK it 0,2
3-Xnop-4-amurodenon OpranosienTHyeckKui 0,1
Xnopaurunpua AMpeHITyKCYCHOM OG6iecannrapHLI 0,1
KHCNOTHI
M=XOpaHHIIKKE CaHHTapPHO-TOKCHIKONOr MY eCKHH 0,2
n-XNnOpaHUIKH To xe 0,2
Xnopar Harpus OpraHonenTHuecKui 20
Xnopauerar amuHa KaHHQOMH To xce 0,5
- X 0aLeroyKeycHsIR 3Qup ObuecaHHTapHEIR 0,5
6-Xnop6eH30KCa30I0OH Opranonentuyeckui 0,2
Xnopbexson CaHKTapHO-TOKCHKONOr HUecKHiH 0,02
n-XnopbenaoncynegoHAT HATPHUA To xe 2
2-Xnop-4,6-6uc-/usonpomunamuno/-  Opraronentuyeckui 1
CHM-TPHAIHH (MponasuH)
2-Xnop-4,6-6uc-/srrnamMuno/-crm- To xe OrcyrcrBue
rpHasnH (CHMaIKH HEPacTBOPEHHEIH)
2-Xnop-4,6-6uc-/arnammuo/-cum- > To xe
TpHasuHa 2-oKcHnpouseoaHoe (oK-
CHINPOHIBOIHOE CHMAIHHA)
4-X nop-2-6yrusHun-N-3-xnopbesmn- > 0,03
KapGamar (Kapbun)
1-Xnop-2,3-nuGpomnponax (Hema- > 0,01

FOH)
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IIpodoaxenue

BewecrBo JINB TLIK
3-Xnop-2,4-muMerHnBanepaHnIH - 0,1
(cona)

Xnopuasi (ne C17) > 350

2-Xnop-N-Hsonponuianer aHHTHy ObiyecannrapHsit 0,01

(partpon)

Xnopur Hatpus CaHHTAPHO~TOKCHK ONIOr HYeCKHHA 0,2

Y-XnopKporunoesift apup auxnop- Opranonenruyeck i 0,02

deHOKCHYKCYCHON Kuenors! (Kpo-

THITHH)

3-Xnop-2-merunmpones (MerTanun- CanMTapHO-TOKCHKONOr HyeCKKi 0,01

XJopHn)

0-/2-Xnop-4-merundenun/-N -/uso-  Opramonentiyeckui 0,4

nporn/-aMupoxnopMeruntnod oc-

donar (usodoc-3)

3-Xnopmernn-6-xnopbensoxcasonodn  CaHMTapHO-TOKCHKONOrHYyeCKHH 0,4

Xnopradranus Opranonentiueckuit 0,01

4-Xnop-2-HHTPOAHMNHH To xe 0,025

X NOPHHTPOIOLMKIIOTEKCaH > 0,005

B-Xnoponpen CaHHTAPHO-TOKCHKONOrHUECK Uit 0,01

2-Xnopruodesn Oprasonentuyeckut 0,001

Xnop-n-rper-6yrunronyon To xe 0,002

o-Xnopronyon CaHMTADHO-TOKCHKONMOr HYBCKHA 0,2

n-Xnopronyon To xe 0,2

2-Xnop-1-/2,4,5-rprxnopdennn/su- ObuiecanKTapHLIH 0,3

HunoumMmerunbocdar ;ra '.uuun}

N-/4-X nopdenun/-N , N -numerun- OprasonenTHgecKui 5

MOYeBMHE (MOHYPOH)

N-4-X nopdpeunn-N “metnn-N -Metok- ObwecauuTapHBH 0,05

CHMOYEBHHA [apﬂuH1

N-/n-Xnopderun/-N -oxcumouesnra  OpraHonentuyecku 0,1

4-Xnopdenun-2,4,5-rpuxnopbennn- To =xe 0,2

asocymbQua

4-Xnopdeunn-4-xnopbensoncymsdo- > 0,2

Har (a¢pupcynsdonar)

Xnopderon OprasonenTHyeckuit 0,001

X nopxomuuEXnopun CanurapHO-TOKCHKONOr HuecKHi 0,2

X nopumMKnorexKcas Opranonentuyeckiui 0,05

2-Xnop-4-arunavuo-b-p3onponmns-  ObLiecaHMTAPHBIR 0,5

MHHO-CHM-TPHASHH (ATpPa3IMH)

X nopaHOMKOBLIA AHIMOPHI OpranonenTuyeckuit 1

B-Xnoparunrpuc/ muarunamuto/ doc- To me 2

Gonruit xnopun (nedoc)

X puiaHTeMAT HATDHA ObuecanurapHLIRA 0,8

Xpom (Cr*) OpranonenTHyeckuit 0,5
> (Cr®) To xe 0,1

LinanamMmn KansuMa > 1
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ITpodonmenue

Bewecrno JINB oK
Xpomonan ObumecaarTapHLIi 0,5
Llaxe CauMTapHO-TOKCHKONOr HYeCK Ml 2
Llenanroxc OpranonenTHuecKHi 0,5
[InanGensanms neruns OKCHHATDHE- To xe 0,03
Bas COM
Lsanumn CaHHTAPHO-TOKCHK OI0r HYECK Hit 0,1%8
[luanypoBoi KHCNOTEE MOHOHATPHE-  OprasHonenTHyeckui 25
Bas COMb
Linxnorexcax CaHMTapHO-TOKCHKONOr MUECK M 0,1
LMk norexcaxon To xe 0,5
Lk norexcason > 0,2
LMK noreKcaHOHOKCHM > 1
Hnxnorexcex »* 0,02
LixnorexKcanaMmH OfwecarrTapHLIH 0,1
lluxnorexcunammuua Kapbonar CanwrapHO-TOKCHKONOrHuecKui 0,01
LMKnoreKcunaMmuHa XpoMar To we 0,01
HuxnoreKcunumun guxnopmanento- OpraHonenTHyecKHH 0,04
BOH KHCNOTH!
HuxnoreKcHnMoue BHHA ObwecaHHTAPHLIA 3
J-llmxnorexcun-5,6-rpumernnesypa- CaHMTapHO-TOKCHKONOrHYeCKHHA 0,2
ww (reKcumTyp)
lnknonenranon-2-Kapbokcubyran-1  OBuwecanuTapHLIA 0,1
LMK noTerpaMeTHIeHTeTPAHHTPOaAMMH  CaHHTAPHO-TOKCHKONOr HYeCKHH 0,2
(oxraren)
LMK IOTpHMETHNIEHTDHHHUTPOAMMH To me 0,1
(rexcore)
Llserxc ObuecamHTapHEIN 1
Imyxpun C OprasonenriyecKuii 5
Inamun 06 O6wecanurapHnit 2
JnuXNopruapHH CanuTapHO-TOKCHKOMOr HUeCKHH 0,01
IMH-§ OpranonenTuyecKHni 0,2
JTUNAKPHIAT To xe 0,005
N-3munanmnms > 1.5
JTunauerar CaHMTaPHO-TOKCHKONOr HUeCKHH 0,2
drunbexson OprasonenTHyecKHi 0,01
ItubyTHIAMHE To xe 0,5
S-3mun-N-rexcamervnesrHoxapbamar > 0,07
(anan)
S-9tun-N, N-punponunrioxapbamar > 0,1
(anram)
o-3runomxnopruodocdar CaHMTapHO-TOKCHKOJIOr HYECKHHA 0,06
0~-3tun-0,2,4-nuxnopdenunxnop- OfwecaHHTapHLIH 0,05
muodocdar
JruneH OpraxonenTHuecKHi 0,5
Jrunen-6uc-auTHoKapbamar LMHKA To e 0,03

(ummeb)
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llpodonxenue

Bewecreo JIIIB IMIK
Jrunen-6Mc-THOr NMKONATAHOKTHNO-  CaHMTAPHO-TOKCHKONOrHYECK HA 0,002
NOBO
Irunen-6Mc-THoKapHOMAT AMMOHNA OprasonenTHyecKHii 0,04
(3OTK)

ITHIIEHT TTHKOITL CaHHMTaPHO-TOKCHIKONIOr HueC, (i 1
ITHNEHAHAMHKH OprasonentuyecK v 0,2
JTHNeHIHMAMUHHHTETPAYKCYCHOR CanMTapHO-TOKCHKOJIOrHUeCKHH 4
KHCNIOTH AWHATDpMEDRAA COML (TpH-
noH B)
OTHITEHXJIOPrHAPHH To xe 0,1
ITHNMACH IMALETAT - 0,6
JTHUNKCAHTOreHAT KanuA OpraHonenTHuecKHA 0,1
ITHAMEPKYPXNIOPHA CanurapHO-TOKCHK OnorHueck i 0,0001
0-3tnn-0,4-(meruntro) deunn-S-npo-  OprasonentHyeckuit 0,003
nunoutnodocdar (Gonerap)
0-3run-O-metnnxnopruodocdar (ou- To xe 0,002
apup)
Jrunosulil agup N-Gewaomn-N/-3,4- CaHMTapHO-TOKCHKONOr HuecK Ui 1
muxnopdennn/-2-aMuHONPONHOHO-
BO#H KucnoTh (cydduxce)
Srunopstit adup B, B-numerunakpu-  OprasonentHuecKmi 0,4
NOBOH KMCJIOTH
drunoseiit adup N, 3,4-puxnopdennn- ObuiecaHuTaphbii 0,1
aNIAHHHA
Jrunopuiit adup:
maaTHnerrnuKona (Kapburon) To e 0,3
MOJNIOYHOH KHCNOTH CanurapHO-TOKCHK ONOrHYeCK Mt 0,4
TPHITHNEHT THKONA ObwecanmrapHnii 0,08
ITUNEHT THKONA To xe 1
o-3run-S-nponun-0,2-nuxnoppennn-  Opramonemruueckmit 0,05
reodoctar (aradoc)
Jruncunuiconar Harpus (FKX-10) To =e 2
STHULHKIIOr eKCHTAMMH ObwecanHrapHbiH 0,5
ITHITUMK TOr eKCHITAMUHHARA COJTb CaHHTapHO-TOKCHIKONOT HYECK Ml 4
MMUALMKNOr eKcHITHOKApGaMMHO-
BOH KHCIIOTH
ITOKCHNAT NEPBHYHEIX CIIKMPIOB Oprasonenruyeck it 0,1
Ci3...Cys
Jbup ITHNEHr THKONA ¥ MHPHBIX ObLyecaHuTapHEIH 0,7
KHCIIOT
Adup 3rwmKapbuTona M MHUPHLIX To xe 0,8

KHCHoT

"I.B Npenenax, NONMyCTHMEIX PACYETOM HA CONEPXAHHE OPraHHYeCKHX BELecTs B BOMOe-
Mmax, ¥ no noxasarenam BIIK » pacreopenroro xucnopona. 2. OnacHo Npe NMONANAHME YEpes
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Koxy. 3. Jina Heopraumyeckux coenuueHui. 4, C yyeroM Kuc/OpOHOro pexmuMma ANIA IHMHHUX
ycnoswit. 5. IIOK denona (0,001 wmr/m) yxasama nna cymmsi neryuux GeHonos, NMPHOAIONIMX
BOJE XNOpGEeHONKHEIN 3aNax NpH XNopupoBaHuK (Meron npoGHoro xnopuposanms), Ira ILIK
OTHOCHTCA K BORHbIM 06beKTam XO03AHCTBEHHO-TIHTLEBOTO BOAOMONbIOBAHHA MPH YCNIOBHH NPH-
MEHEHMA XJ10pa Ans obe3sapaxHBAHUA BOJB B NPOLIECCE €8 OYMCTKH HA BOJONPOBOJIHEIX COOPY-
HEHHAX MM NIPH onpenenexduy yenosui cbpoca croyHeIX BOM, NoABeprawuptxcs obessapaxupa-
HHIO XJI0poM. B HHBIX cniyvuasix fonycKaercs COOEpMAHHE CyMMbl eTyuux (eHonop B BOMHBIX
obrexrax 0,1 mr/n. 6. Hmeerca B Buay drop raxxe B coenuuennsax. 7. C yuerom xnoprornouae-
MocTH BopoemoB. 8. Unanmuael npocreie # KoMnnexcHuie (38 uexkmovennem umanodepparos) B
pacyere HA LMAaH,

Peiboxo3aucreeHHbiM Kpurepuem Ha3slBaloT KDHTEPHH KauecTBa BOMbI, YYHTHI-
BANIIMIKA NPHIOAHOCTL €€ ANA OOHTaHHSA M Da3BHTHSA NPOMBICTOBHIX Phil ¥ NPOMBICIIO-
BhIX BOJHBLIX OPraHH3IMOB,

JKonozuyeckuld Kpureputl — 310 KpHTEpHH KayecTBa BOAB, YYHTHIBaOUWH
YCIOBHA HOPMAaJILHOTO BO BpEMEHH (QYHKIIHOHHPOBAaHWS BOMHOH 3KOJIOTHYECKOH CHC-
TEMBL.

IFKOHOMUYECKUM KpUTEpUEM Ha3bIBalT KDHTEpHH Kauyecrsa, YYHTHIBAOIMM
peHrabensHOCTL MCNONBLIOBAKKA BOOB BOMHOro o6beKra.

Cornacno IlpaBunam oxpaHn NOBEPXHOCTHHIX BON OT 3arpsA3HEHHS CTOYHBIMH
BOMaMH, BOROeME M BOJOTOKHM (BoaHble OGBEKTH) CUMTAOTCH 3arpA3HEHHBIMM,
eCJIM MOKAa3aTesn cocTaBa M CBOMCTBA BOML! B HMX M3MEHHMIIHChH B pe3ylikTaTe NpsAMOro
MK KOCBEHHOI0 BIHAHHA NPOH3BCACTBEHHOH JEATENbHOCTH M DBITOBOrO MCMOMB30BA-
HHA HaceJIeHHEM M YaCTHYHO MM TMOJIHOCTBI0 HENPHUIOMHBI NIt OJHONO M3 BHOOB
BOJIOMOJIB30BaHM S,

Kpurepuem 3arpsisHEHHOCTM CHYXHT YXYOUIeHHe KauecTBa BOAK BCJENCTBHE
M3IMEHEHHMS €€ OpraHoJNenTHYecKHUX CBOMCTE M MOABJIEHMSA BPEOHBIX ANA yYyeloBeKa,
HMHUBOTHRIX, NTHL[, pbif, KOPMOBBIX ¥ MPOMBICIOBLIX OPraHM3IMOB BEINECTB, a TakKe
NOBLINEHHE TEMIIEPATYPh! BOMbI, HIMEHALLEE YCIOBHA HOPMANBHON XH3HEIEATe b~
HOCTH BONHBIX OpraHuaMoB. IIpHrogHocTs NOBEPXHOCTHRIX BOM ONSA X03SHCTBEHHO-
NMATHEBRIX, KYNbTYPHO-OLITOBEIX M pHBOXO3RHCTBEHHBIX LeNned onpenesisercd HX COOT-
BEeTCTBHEM TPEDOBAHMSM M HODMAaTHBAM, M3JIOKEHHEIM B IlpaBunax oxpaHs NoBepx-
HOCTHBIX BOJ OT 3arpA3HEHHA CTOUHBIMH BOJAMH.

B cnyvae ogHoBpeMEHHOro HCMOJIL3OBAaHMA BomHoro o6beKTa MIIM €ro yyacrka
ONS pasNHuYHBIX HYXK] HApOMHOIO XO3AMCTBA CHAeXyeT MCXOMMTh M3 (onee KecTKux
HOPMATHBOB KayecTBa NOBEPXHOCTHBIX BOJL.

BogHbie 06beKThl, NpeaHaIHAYEHHBIE 0I5 XO3AHCTBEHHO-MUTHEBOTO W KYIBbTYDHO-
DLITOBOrO BOJIONOJIb30BAHKSA, MONPA3NENIAIOT HA ABe KaTeropuu: K | Kateropuu oTHOCHAT
BOJOHBIH ODBEKT, CNYXKaWMH HCTOUHHKOM LEHTPANH30BAHHOTO MMM HElleHTpaM3IOBaH-
HOro XO3AHCTBEHHO-MNUTLEBOro BOAOocHabxeHus, a rakxe BojgocHabXeHus npennpus-
THH NMUIEBOH NpoMeninenHoctTy; Ko Il — BonHud obbeKT, HeMonsayeMud ansl Kyna-
HHA, CIIOPTa H OTObIXA HACCNIEHMA, A TAKXKE HaxoaANHCA B YepPTE HaceIEHHBIX MECT.

Cocrae ¥ cBOMCTBA BOMB! BOMHOTO 00bEKTa B MYHKTAX XO3SHCTBEHHO-ITHTLEBOrO M
KyJIbTYDHO-OBITOBOIO BOMONONBIOBAHMSA HH 10 OXHOMY [OKAa3aTeN He [NOJDKHM
NpepblIaTh HOPMATHBHI, NpHBENcHHuc B Tabnuue 1.2, a KOHUEHTPAUHH BpegHBIX
BELECTB HE NOJUKHBL OhITH BhE yTBEp#aeHHLX nna atux obbvekror IIJIK mpenmbix
BEIEeCTE.
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Pasnnuaror jBe Kareropum BOHNOEMOB DHDOOXO3AHCTBEHHOrO MCMONL30BAHUA,
K I kareropus OTHOCHAT BOJHEIE O0BEKTH, B KOTOPHIX COXPAHAWTCH H BOCMNPOHIBONAT-
cA meHHble BHOB! puib, obnamawuiux BHCOKOH YYBCTBHTENLHOCTBIO K KHCIOpOAY;
Ko Il — BonHbie 00beKTh, MCHOJNb3YEMbIE OJIA APYrHMX pPLIDOXO3SIHCTBEHHBIX LIeNeH.
CoctaB ¥ cBOHCTBA BOAK TAKMX BOJOEMOB NOMKHE YHOOBJIETBODPHT, phbOXO03ficT-
peHHbIM TpeboBanuaM (tabn. 1.4), a KoHUEHTpaLKK BPEegHLIX BElECTB B BOJE BOMHLIX
00BeKTOB, HCNONB3IYEeMBIX ONA puboxo3fficTBEHHLIX uened, He NOJUKHBI [PEBLIIAT
MK BpenHeIx BeuiecTs, yCTaHOB/EHHBIE 117 TaKHX BONOEMOB.

1.4, O6uge rpefoparsa K cocTaBy M CBOHCTREAM BOMN BO/LX obbexTon,
HCTIONLIYEMBIX A phiboxossiicrnenanx nenei [7]

lNoxasarenx

Kareropusa Bopoema

I 1

Bapemwennme seujectea

Nnapaioume rpuUMecH

Oxpacka, sanaxm u
MPHUBKYCHI
Temneparypa

[lo cpapHerMI0 ¢ MPHMPOHLIMK YCIOBHAMM COMIEPKAHME BiBe-
IWEHHBIX BELECTE HE JO/MHO yBeNuuMBarsca npu cbpoce crow-
HuIx Bon bonee yem Ha

0,25 mr/n 0,75 mr/n
IIna pogoemor (BOOOTOKOB), CONEPMALUIMX B MeXeHbL NpPHpoOa-
HEIX BaBeineMHuIX Bewecte Gonee 30 mr/n, ponyckaercs ysenu-
yeHue no S %
Bapecu co ckopocrsio Bunanenusi Gonee 0,4 mm/c nna Bogoro-
KoB u Gonee 0,2 Mm/c oA BOOOXPAHMIMLY K CITYCKY 3alpeujanT-
s
Ha noeepxHocTH BOm! He mommHO DuiTh ruieHox Hedrenpoayk-
TOB
Bons He poyxma MMeTs NOCTOPOHHME 3aMaXy, NPUBKYCH M OK-
pacKy M coobiuarh MX MAcy paibul
He noioxkHa NpeBnillsTe ECTECTBEHHYN TEMIEparypy BOJOeMAa
uwnK ponoroxa Gonee uwem Ha 5 °C. Jlonycrkaerca obuiee nosuime-
HHE Temnepatypsl Bousl He Gonee wem no 20 °C nmerom u 5 °C
SHMO# A BoaHeix 063eK10B, B KOTOPRIX OGHIAINT XONOMQHOBOR-
Hule puibn (nococessle u curoBsie), u He Gonee wem no 28 °C ne-
rom ¥ 8 °C aumoi nns octansHLX BOOHMX o6bexron. B mecrax
HepecTHJIML, HANMMA 3anpeujaeTcs MOBLILLIERHE TeMIeparyphl
ROl 3uMoi Gonee gem no 2 °C

Bonoponui noxasarens (pH) He nonaen spixomuts 3a npenemsi 6,5...8,5

Pacreopennuiit Kucnopon

Buoxumuueckoe norpebne-
HHE

S posureie

B sxMuumil (mogneassil) nepuoa He QomxeH OuITL HMXKe

6 mr/n 4 mr/n
B neruuit (orkpmiThIl) NepHom BO BCEX BOOHEIX 0OBEKTAX
nomxen OuiTe He Hixe b Mr/n B npobe, oroGpantoi mo 12 y gun
Mpw 20 °C re nonxxo npepsitnars 3 mr/n. Eciu B suvumil nepuoa
COOEPMaHHE DACTBOPEHHOr0 KMCIOpOOa B BONE BOMHLIX ObbeK-
toB | Kareropuu phiBOXOIAHCTBEHHOrO BOMONOMNLIOBAHMA CHM-
waerca no 6 smr/n, & 11 — o 4 mr/n, To nonycxKaerca cpoc B HuX
TONLKO TEX CTOYHBIX BOJ, KOoTOphie HE MameHstior BIIK
He mommxHe! cONEPXATHCA B IKOHLIBHTPALMAX, OKAILIBAOLLMX MpA-
MO MM KOCBEHHO BpenHoe Bo3aelcrbpye Ha puib ¥ BOomHBIE Opra-
HHM3MBI, CYXRALME KOPMOBOH Dasol ans puib
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K epemsix pemecrs B BOMHEX 00BEXTAX, BCTIONLIYEMEX

nna puboxossiicysesnnix nened, mr/n
Bemecreo MK
Toxcuxonozuwecxuid JIIIB
AmMNUHEOBAR KHCNOTA b
AKpexc Orcyrerene
AKprnoBas Kucrora 0,0025
AKXTennuK Orcyrcrene
Anxamon OC-2 0,012
AnKunbGeHsunmMMeTHNAMMOHHA XN0pHa 0,005
(ABIIA xnopupa)
Anxunbensoncynbponar Harpus Cy, ...Cy, 0,28
AmMoOMOKAaNTHEREIE KBACLIL! 0,625 (B nepecyere Ha
Al = 0,036 mr/n)
AMMHAK 0,05
AmuuHasA comb 2,4-11 0,1
AmuHonponuntpusroKcucunan (ATM-9) 0,01
AMMOHKMIA NBYXPOMOBOKHCILIH 0,05
>  conesoit (NH}) 0,5
> conesofl ITpm 13...34 %o
(NH}) 2,9
AHUNME 0,0001
> CONAHOKHCNBIM 0,1
AHTHO (AO0XMMMIKAT) 0,0025
Atpauu 0,005
AueraHunug 0,004
Aueror 0,05
Bafitexc Otcyrcrene
basynu To xe
Baitneron (apoxMMMKar) 0,0014
benaon 0,5
Buroxcubaumnnue (6axnpenapar) 5
Bop amopduuiit 0,1

Bpomug {Br"]*

Bycan-26

Bycnepe-51

Byrunaxpunar

Byrun-f -GyroxcHnponuoHar
ByTHnKcaHTOr@HAT HATPHA
bEyrunoeuif cnupr
Byrunosstit apup 2,4-]1
Banamuit (V")
Bunnnrpuaroxcucnnan (FBC-9)
Bupun ABB (Gaxnpenapar)
Bupun I'SI11 (6axnpenapat)
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comepxaHuio GpoMHOOB
0,01
0,05
0,0005
0,001
0,03
0,03
0,004
0,001
0,01
10
10



llpodonmerue

Beuectso K
Bupun-nunprosn 0,1
Bupuu-KLI 0,1
Brprn-3KC 1
Bupru-9HUI 1
Bonammu-115 0,005
Bonmsdpam (W) 0,0008
lexcaxnopan Orcyrcrere
[excagropnponunen 0,017
[entvn 0,0005
l'erepodoc (AooxmmuKar) Orcyrersue (0,00001)
'mapasuuruapar 0,00025
MumpoxuHOH 0,001
[muKonar HaTpus 0,15
Fomenwms 10
Hlaxran 0,08
Jlananowu 3
IIB® (mumerunouxnoperunndocdar) OrcyrcrBme
T rexuuueckmit To xe
> BCONAPOBOM Maciie g
HNennpobaudnnun 10
In6ymmnmernodocdar Harpua 0,0006
lIn6yruncebawpnar (IBC) 0,0001" -
Iunop 80 % 0,0005
lumeraxpunosetit apup rprstinenrarkons (TTM-3) 0,01
AdumerunammH 0,005
dumerundopmamun 0,25
IHC (nmuarpueBas conmb MOHOANKMIICY TbHOAHTAPHON KHCIOTH 0,2
HA OCHOBE BTOPMYHBIX CIMPTOB W MAJIEMHOBOrO AHTHAPHAA)
luumrpomernndenon (IHOK) 0,002
2,4-Iluuntpoxnopbenson 0,01
Iu-n-npormunamme 0,01
IIncneprarop JIH-75 0,15
>  [H75 0,005
>  OM-6 0,005
> Ho 0,25
»  XEOC (AB-3000) 0,008
Hucneprent 124 (n) Otcyrersue
> 124 (n) To xe
JucnepcHeiit kpackrens anbii J 0,007
Iucconsean 4411 0,9
luypon 0,0015
lndopmans nenraspuTpuTa 10
Mudroparmnen 0,25
2,5-Nlnxnopunrpobenson 0,01
Huuernnnepoxcumurapbonar 0,01
Jlnaranonamun | 0,01
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Ilpodonxcenue

Bewpcreo IIK
Huarnunournoxapbamar HaTpHA 0,0001
dypcbar OrcyrcrBue
Jieneso 0,05
J{eneso cepHOKHCNOE 3aKHMCHOE 0,1
Tenruiit xenesookmueunit nurment (FOCT 18172) 0,1
H3emomns-3 Ozcyrcrene
Haobyrnnen 0,025
Haonpunossiit cnivpr 0,01
Haodoc Orcyrcrane
HKE-4 ¢ OI1-7 0,02
Hucewrmis & 10
Homun (™) 0,2 B ONOMHEHKE K
ECTECTBEHHOMY COMEPMHAHNIO
Aoawnnpos
HOT-1 0,1
I{nm.mi?i* 0,01
Kamwndi (Cd”*) 0,005
Kamuit [lpw 13...18 % 390
Kanuit xene3ocHHepOQHCTEIH 0,1
P  HOJMCTRIA 0,1
Kamsipit Mpw 13...18 % 0,61 r/x
Kanbumit dochopHOKKCNHHA 0NHO3AMELIEHHBIA 1,5
Cn[l-lj PO 4]2
Kamsumeras colb QMMETHIIMTHOKADGAMHHOBOK Orecyrcrene
xrcnors: (Ca~coms JIMJT)
Kamden (IOCT 15.03.9) 0,25
Kaunudons conenasn 0,01
» ¢ cynsdaroM amoMHHKA (KOMNNEKe) 0,05
Kanudons antusubpammonnasn cmaska (KABC-45) 0,08
KaonuuoBoe BONOKHO 0,025
Kanrake 0,05
Kanran 0,0006
Kap6amupgrasn cyona KC-35 5
Kaparar (Anox#mMuKar) Orcyrcrene (0,00007)
Kapbanoxe @T-15 0,5
Kap6asomsm CITJI-3 0,003
Kap6odoc (0,0-mumerwn- -(1,2-quKap6aToKCHaTHIT )= aHTHO- Orcyrcreme
docdar)
Kensran To me
KoBanst (Co?*) 0,01
Kobamst 0,005
Kopexent 9527" 0,05
Koropan (apoxuMmKar) 0,0007
Korodop u,603
Kpacurens:
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ITpodonwenue

Bewecrno NIK
JMCTIEPCHBIN XKeNThif npouHsii 2K 0,1
2 cHHe-3eneHsi 0,0025
> euHmi K 0,002
KHCNOTHBIA APKO-CHHHMHA aHTPHAXHHOBBIH 0,002
opranuecKuit npaMoit ronybo 0,01
MpAMOR ANLIA (230K PacHTeN:) 0,01
XpOMOBHKIH yepHrlit — O 0,03
o-Kpeaon 0,003
Kpemuesemnoe crexnosonoxto KB-11 0,1
Kpemuuitopranmueckas emona K-9 0,1
Kpemunitopranmgeckuit nax (K0-926) 0,05
Kiomene (cmona) 0,01
Jlax GuryMHEBIH 5
Jlax Kpesumiiopranmyeckuit K0-926 0,05
2 NexKocMoNiAHLIH 1
Jlanpon 3003 (nonuoxeHnponunesTpron) 0,03
Jlanpon 5003-25-10 (monmoKCcHANKHNMPOBAHHBIA I TTHLIEPHH) 0,02
Jlanpomon-294 0,02
Nlacer-1 0,05
Jlacer-2 0,05
Jlarexc CKH-40 UXM 0,1
Ilmnnuufn (6axnpenapar) 10
llunypor (amoxmmmKar) 0,001
Marsuit” Mpw 13...18 % 0,94 r/n
Marsm#t (Mg?*) 50
ManeuHoBbI# aHTHOPHA 0,01
Mapranewu (Mn?*) 0,01
Macno connpoeoe 0,01
&  Nerxoe Tannoeoe 0,1
Mems 0,001
Mem" 0,005
MenanvHOpOpMaNLOErHAHAR CMONA 0,1
Meraxpunosas xucnora 0,005
Merarron (apoxmmmKar) Orcyrcrere (0,0000001)
Merunenxnopun 9,4
Mernmverakpunar 0,001
Metnnuunrpodoc, CyMUTHOH OrcyrerBue
Merunopsiit adup:
AKPHUNOBOM KHCIOTH 0,001
METOKCHNPONHOHOBOH KHCNOTH 0,005
Meton 0,0006
MogndnumporaHHEuf HedenMHOBLIA AHTHNHDEH 0,1
(mapxa B)
MopsuuMpoBaHHLIA NONHUITHNCHHMHH 0,5
Moguduumposartas MouesHHoGOpMabIerHaHas 0,05

CMoJia
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Ilpodonxenue

Bewecrso naK
Momu6aen (Mo®*) 0,0004
Moronexntaxnopdenononsit agup reprenoManen o 0,0005
BOro AANyKTa
Mosnocop6urosstit apup naypuronoit Kucnorst (mman 20) 0,01
Moueasmnodopmams nermpnan emona M@-17 1,5
> KA-11 0,1
MJ1-6 moroupii mpenapar (eMeck cynbdoHara, cynsdo- 0,5
uana, J1B-yaitr-crmpra)
Meims s 0,05
Muumak” 0,01
Harpuesas cons nenraxnopdeHonsnTa aMMHOKAHHDOMM 0,01
Harprenas cons 2,4-11 0,62
Harpuit™ 7100
Hadpramum 0,004
Hadrenar natpus 0,15
2-Hadron 0,05
Heonon 2B1315-12 0,32
> 12BIl317-12 0,32
» [I11215-12 0,26
»  A®-12 0,25
> AD-14 0,25
Hedrenonmmepnas cMona, BOQHO-LICNIOUHAS IUCTIEPCHS 0,1
Hedrenpomyxrn pmnupﬁumn* 0,05
Hedrsaron cI} thonar HaTpua 0,1
Huxems (Ni<") 0,01
Hurpar-non (NO3) 0,08 (0,02 mr/n N)
HurpoGenson 0,01
Hurpagan (HarpueBas colb Hurpoamcunbenomnos) 0,09
"Homocts™ — cTMpansHas nacta 0,1
OXK (oKcHnHpoBaHHBIE JKHPHBIE KHCIIOTH!) 3,9
Oxues nponunena 0,005
OKeHaMUHE 0,05
a-OxcuM3oMacnAHANA KHCTOTE 0,005
OxcunponuneHuenmonoss 0,001
Oxcunponunuenmonosa 3
1-Oxcnarnmunenmdocdonopan Kucnora 0,9
OKcHITHMMPOBAHHEIE AMMHBI XHDPHOrO pAa Cm ,..f.‘m (OXKA) 0,2
Oxcrarnnuenmonosa 9
Oneguncynsdonar narpus Cyy...Cpy 0,5
> Ci5---C 3 0,15
Onoeo versipexxnopucroe SnCly 0,02
Opnpan 0,0025
OI-7 0,3
On-10 0,5
on-10" 0,1
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Ilpodonxenue

Beuecrso 1811.8
NB-5 0,0015
MapaHKTpOXIOPrHAPHHCTHPON 0,005
[MA®-13A 0,1
[lenraxnopdeHoNAT HATPHA 0,0005
lMenraxnopdeHonaT reprieHOMANIEHHOBOrO AMNYKTA 0,0005
Mepeuunntit Harpuit ankuncynsdar C 1p...C 4y 0,5
Iepexwcs Bonopona 0,01
Mepxnopar ammonns NH, CIO, 0,044
lerponarym 6,5
[InxpaMuEOBAR KHCIOTA 0,01
I puHOBAR KHCTIOTA 0,01
Mnpummn 0,01
NMupumop (Gaxnpenapar) 0,0007
Mupop-400 0,005
Mupop-70 0,005
[10-1]11 (nerooGpasoparens) 1,1
[lonMBMHKIALETATHAR IMY ILCHA 0,3
Momuxapbaums (AnoxMMHKAT) 0,00024
[Tonurepnen 0,001
Monuxnopkampen (roxcaden) Orcyrereue
Monuxnopnusex To xe
lNonuarinesmnums 0,001
lNonuaTHnesoBas aMyJIbCHA 0,75
lonuarnnerr muKom -
[lonmarunesoKeuy 10
[Ipesouen 0,02
Mpesouen 100" 0,1
HNpoxcamun 385 1,5
Ilpomerpun 0,05
Pampon Orcyrerene
Pampon (smoxummxar) 0,001
Pesopumn 0,004
Popannp xanus 0,15
"Poca” — TOpMOIHAA XHIKOCTL 0,5
Pryrs’ 0,0001
Caitdoc (rooxmmmxar) 0,0002
Carypr 0,0002
Cenney (Pb2+) 0,1
Ceuneu™ 0,01
Cepun 0,0005
Cemepon 0,0005
Cepa 10
Cepoyrnepon 1
Crunmxar Kemus 2
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IIpodonmerue

Bewecreo MK

Cumean (a-metnndypan) 0,01
Cumasun 0,0024
Currason AJIM-7 0,002
Cumrrauon IIC-10 0,0005
Camonmcreie BOLIECTBA, BLHIMEITHIE H3 XBOHHBIX nopoa 2
npeBecHHM
Cumona gns nomyuenus akrupHux yrneh (TY 81-05--91) 0,5
CHIIX-91 0,01
L 44 0,1
CHIIX-5306 0,2
CHIIX-102 0,07
Cononumep-1 (ANKUNKPOBAHELIA CONONMMMED THITHIAMMWHO- 0,05
ITHIMETAKPUIIATE M METAKPHITAMMOA)
Cononumep-2 (MponsBoaHOE METHATHOITHIMETAK PHIIATA 0,05
¥ AMMIMETAKPHIIOBOR KHCIOTH)
Conommmep HITHNEMMHOITHIIMETAK PHAATA M AMHMETAKDH- 0,01
nonoi KHeIoThl, MOOHPHUMPOBAHHEIA ¢ MOSABKOH nMMeTa-
KPWJIATE TPHITHITEHT THKONA
Cocnopoe ¢noromacno 0,1
Creapoxe 920 0,06
Crponupi™ 10
Cyxumnon IT-2 0,01
Cympdarsoe MbUIIO 0,1
Cynbgonar:

HA KepocHHOBOH ocHoBe (HETPHEBAA COMb ANKHNCY IbHoKMENoT) 0,5

Ha cHHTHHE (HATPMEBAS COMb ANMKHACYMbHOKMCNOT) 1
Cynsdouon HII-5 (Harpresas cob AMKHACY NbGOKHLTOT ¢ AMKHIIL- 0,5
HEOMM OCTETKAMH)
Cymedoron HIl-1 0,2

> HII-3 0,1

> XNOpHLIH 0,1
Cymsdoaroxennar narpus Cyg ...Cpa 0,3
Cynapamus-30 0,1
Cynepxsapuesoe sonoxsuo (CKB) 0,005
Cyneproaxoe kpemuesemnoe sonoxso (CTBK-39) 0,01
Tanmmm 10
TerpaGopar narpus (Gypa) 0,05 (0,017 Br*)
Terparnmpodypan 0,01
Tetpagropsrunes 0,036
Tunoaun 0,08
TuomoueBHna 1
TMTIH Orcyrcrane
Tuocymsdar narpus 3,1 i3
Tpednan 0,0003
Tpramunonosoxnopun 0,0001
Tpubyrunonosoxnopun Orcyrcrene
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el L

Ilpodonmenue

Bewecrso MK
Tpu-n-6ymundochar 0,02
Tpurexcunonopoxnopun (TTOX) 0,001
TpruMmerunonosoxaopHa 0,01
TpunpomunonoBOXNOpHI 0,001
Tpuderunonoroxnopun (TOOX) Orcyrersue (0,00001)
Tpudennndocdar 0,04
Tpuxnopauerar Harpua (ADOXMMMKAT) 0,035
Tpuxnopbexrson 0,001
Tpuxonepmun (Gaxnpenapar) 0,23
TpuaranonamMuH 0,01
Tpmarunonopoxnopua 0,01
Y-2—3aKpenurens 0,1
Yrnen 3.5
Y msrpacyneproHKOe CTexXIOBONOKHO 0,1
DeHason 0,01
®noropearenT TANNOBLIH M3 MTHCTBEHHON NPEBECHHE] 0,05
®nyopecues HaTpus 0,007
®osanox (0,0-muerin-S-6-xnop6eHIOKCEIOTHHHITMETHNT- Orcyrcrane 0,25 (0,1 mr/n
mutHodochar) opmans neruns)
Pochammn (amoxsnamKar) 0,0014
®ocdop anemeHTADHLIH Orcyrcraue
dranepas Kucnora 2
Oraneskiit aRruOpHn 0,05
®ropun (F 7) 0,05 B nononHenHe K
GOHOBOMY CONEPXAHMIO,
HO HE BBILlE MX CYMMAD-
HOr'0 CONepPXAHKA
®ypan 0,01
Xnop ceoboausiii (Cl,) OrcyrcrBme
Xnopar Marsus 0,35
Xnopauerar aMMHOKAHHGOIH 0,001
Xnopbernson 0,001

XnopHoparoxucnsid narpusi (NaClO,)
Xnopuoxucnu# narpui (NaClO, - HD)

Xnupnprmmuu* roxcuxantst (JUIT # ero meraBomume:,

MXB, anbapyH, TMHOAH ¥ AP.)

Xnopodoc u ero NpoHsBOAHAIE, TOKCHYHEIE NPOXYKTH! pacnana

XnopXonMHXNAOPHI

XOMMHXITOpHA

Xpusodenus (kpacurems), FOCT 5975
XpomoBble KBACLIL

Herunonstii criupr

LUnanumge

[lmxnorexcan

[ norexcanon

0,06 (ClO7— 0,047)
0,06 (C10 ;' - (0,044)
Orcyrcrane

To xe
0,01
0,01
0,05
0,01
0,05
0,05
0,01

0,0005
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Ipodonxcenue

Bewecreo MK
Izeb (apoxummKar) 0,0004
luex (Zn2*) 0,01
Lparsc* 0,08
lucrepua™ 0,04
YerepTHYHAA AMMOHHEBAS COJlb TOJIMTI IHKONHMEBbIX 3QHpOB 0,1
(pipasHMBarens A)
Imyxpun C 1,6
Imynsco-mueneprarop (E-3096) 0,01
IITH-5 0,09
Jradoc (AnoxMMUKAT) Otrcyrersue (0,00006)
Jrunberson - 0,001
Jrunopkiit 3dHp SKPUNOBOH KHCIIOTHI 0,0001
JTHITLETUTIONO03E 7
JTrn-B-2TOKCHITPONTHOHAT 0,001
ruomuxnopenner (ocuopHoi Komnonent IKIK-94) OrcyrcrBue
3bHp caxaposnl ¥ BEICLIHX MHPHEIX KHEnoT Cyp ...Cog 0,01
flnan 0,0007
CanurapHo-roxcuxonozuveckui JIIIB
Anxuncynydar nepeuyHLIR 0,2
Anxuncy nsboHar 0,5
Auxpac* 0,15
1,4-Byranmon I!i}
lleyxpomopoKucnil HATPHI 0,05 (Cr™*=0,02)
3axpermurems LY 0,5
> Iy 0,5
3amacmuBarems A-l 0,05
Hsonpen 0,01
HKB-8 0,01
Kamuit pochopHOKHCbI onnosamemerntbii (KH) PO, ) 5
Kamsi (K) 50
Kamsumit (Ca?") 180
Kap6omon L[9M 0,01
Kap6omon 1
Kpacaume xomnonertsr 311-10 m 0,1 B NMPHCYTCTENH OPraHMYECKHX
BELIecTs; B OCTANLHLIX CITYUanX
p Bopoemax I xareropum — 0,25;
I1-0,75
KyGosuit kpacurens sonorucro-xenrsiit A XII 0,5
Nanpon 503 (nOMMOKCHNPONMAKMPOBAHHLIN rIHIEPHH) 0,1
Nanpon 805 (nosMmuoxKcHNPOMKUAEHNEHTON) 0,1
JIMMOHHAS KMCTTOTS 1
Marauit (Mg?*) 40
Merason 0,1
MerunderunoH 0,01
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ITpodonxente

Bemecreo MK
Merunderunkapbuson 0,01
MonosrasonaMMH 0,1
MovepnHa 80 (37,7 mr/n N)
Na-KapbokcHMeTHIILIeNI0Iosa 20
Harpwit (Nat ) 120
Hurpar-uos (NO3 ) 40 (9,1 mr/nn N)
Momuagup I1-6 0,05
Nomaadwp 11-514 10
[lpenapar OC-20 0,01
Cunramun 0,1
Creapoxc-6 0,01
Cynedupon-8 1
Cymsiarst (SO; ) 100
Cymsdocenn-31 0,1
CY-1 (saxpenurens) 0,1
Tpunon-b 0,5
®ocop NATHXNOPHCTHIA 0,1

>  TPeXXJIOPHUCTRIN 0,1
®ocdoproxucnnit Kanuil peysamernexmit 0,31
Xnopramst (C17) 300
Idrunanerar CH3CO00C, H; 0,2

Puboxossiicreennuiil JIIIB
Jlarexc curTeTHyecKkuit 1,6
Hedrb » HedrenponyKrel B pacTBOPEHHOM M MY LI MPOBAHHOM 0,05
COCTOAHMHM
Qenons 0,001
Obwecanuraprsiil JIB
Kamuit Gposucrriit 2
IKIOTOKCHH 4
Jramon JIC 0,5
Canurapusiii JIIIB
Bosepun 10
i MHKA3IMH 0,1
Kpacurens npamoii cunuii ceeronpouHsii 0,08
CHITX-5301 1,5
CHITX-103 0,05

Opezanonenruveckud roxcuronozuvecrud JITIB

Auerodenon 0,04
Opzenonenruyeckud JI[IB
Bapuii* 2
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Mpodonxenue

Bewecrno IIK
3,5-lMEMTpOCANMIANIOBAR KHCIIOTE 0,2
IB-npenapar (momurmKonensie 3GHpEI) 0,3
HNunpoxcammun 157 3,2
JHC Ha ocHOBE BTODHYHKIX CITHPTOR M3 BTOPLIX 0,2
HeoMbInsemex (nacrs)
3axpermsress JIM (cMech NpoayKTa KOHIEHCALIMM 0,5

IAUMAHIHAMMHA ¥ dopmamsneruna ¢ nobasKon
10 %-Horo KpHCTANIMYECKOro ALIETATA MELIH)

Kapbomon 1

Kennon 0,05
Meraaun 1

4-Hurpo-2-aMHHOAHHION 0,5
HYK (mefirpamusoBaHHLI yepHbIH KOHTAKT) 0,01
llpenapar AM 1

Mpoxcason 305 ) 6,3
Crupon 0,1
Cynbdocnupral #3 2 HEOMBINASMBIX 0,1
Tomyon 0,5
XPOMAJIOH 0,5

* K YCTAHOBJIEHB! OJIA MOPCKHKX axBaropuii, HoHHBIE ¥ MONEKYNAPHO-OUCnepcHbIe bop-
MH (pumsrpyemeie wepes punsrp ¢ nopamu 0,5 M),

*"[IK ampsonus conesoro obvemmaer IIIK xnopuna ammonms, cynbhara aMMOHRS ¥ HKT-
PATA AMMOHKA,

JllononuurenmsHele nepeynn IIK BpenHsix pewects B BOOHBIX 00BEKTaX, HCNOIL-
ayeMuX A5 peifoxoasiicTBeHHBIX uenei, npusenexs B tabmunax 1.5...1.7.

1.5. Nonommsrrenssii nepewens J1[K spenHex pemscTs B BONHEYX 06HEXTAX, HCTIOMALSYEMEIX
s priboxossiicrpensix nened, ar/n (7]

Beuecrso l B MK
A-41 ToxcHKonorHuecKHH 0,0001
Basarpan (sapoxumMMKaT) To me 1,4
BHII (Baxnpenapar) > 5
Bop-non* > 10 npwt 12...18 %o
Bupun-XC > 5
Bupuu-OC > S
Bonan > 0,01
2B-1317-12* > 0,1 ripw 34 %
TepGrpn 2M-4X > 0,02
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llpodonmenue

Bewectso JIIB nme .
HOpooKHey NHTHA > 0,0007
LuOYyTHIONOBOXNOPHA > 0,001
Kpacsurens npaMoi G1pio3osbii > 0,04
ceeTonpouHbIi K
Kapymotnon* > 0,5 npu 34 %
KCCB* (komnosent Gyposoro pacr- » 12 ripu 10...13 %
BOpa)
Jlanpon 2502 > 0,25
Nanpoxckn 503 (rpyrmHummnoBL > 0,1
ahHp NONHOKCHUITPOITHIEHTPHONE)
Meradoc (anoxumnxar) > Orcyrcreue

(0,000026)
MenHBIF KoOMINEKe HUTPHIOTpHME- > 0,1
rundochoHOBO! KHCNOTE
Mouoxnopauerar Harpus > 0,01
Mopnien (CIIAB)* > 0,001 npy 10...13 %.
Heornon A9-14* > 0,1 mpu34 %
Onaitr (apoxmmuKar) > 0,004
ITponanma (AanoxmmuKar) > 0,0003
CH-5* > 0,25 npu 34 %
Cymudar Gapus p- = 2
CHITX-1002, mapka b (pacreopuremns > 0,05
dnoropearent)
CHIIX-1002, mapka b (pacTBopuremns > 0,01
Gyrunxapburon)
CHITX-41-01 > 0,1
CHITX-6002, mapxa B > 0,1
Cymsdar-mon* > 35r/nnpul2...18 %
Tor-1 > 0,01
Terpabyrunonoso > 0,0001
Xnop-uou* > 11,9 r/n npn 12...18 %
Xnopuerniit MU > 0,15
Snram (ApoxumMMKar) > Orcyrcrexe (0,00008)
2C-1 > 0,01
Sdacon* p = 0,001 ripu 10...13 %,
Buramuums CaHMTapHO-TOKCHKOJIOrH- 0,25
qecKuH

Kounnexcou-I1719-1 To xe 1
Hurpunorpumerundocdonopas > 0,05
Kuenora (HT®)
Momuadup A-515 > 2,5
Ilpesouen NQ-12 > 0,5
lpesouen WOF P-100 NF > 0,2
CHITX-7202 > 0,1
Humernnayeramus CannTapHBIi 12
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Ipodonwenue

Bewmecteo JITNB NTIK
Kpacurens KyGopuift THOHOMIO To xe 0,01
KpacHstit C
Jlaypwun nipummmii cy nbbar 0,001
®eroxcon BHC-15 0,5

'[II[I{ YeTAHOBNEHE! ANA MOPCKHX BOOEMOB.
1.6. Jlonomuorresms il nepevess [LIK speguiix peuecte B BOHEX 00BEKTAX,
HCTIONbIYeMEIX JUisi puiGoxossiicypesmmn neme, mr/n (7]

Bewecreo JITB ILAK
AnudarHyeckue aMHHBI BHICLuMe (cMech ToxcuronornuecKui 0,00025
NEPEHYHLIX ANHGATHYECKHX AMMHOB
C17.-Cap)
Byrunmeraxpunar To xe 0,001
beranan (AnoxmumMuKar) > Orcyrereue

(0,00006)

Bummnupenxnopun > 0,1
BonopacrBoprMbIi 3aryCTHIEND HA OCHOBE - 0,1
MOHO3TAHOJIAMMHA
I'AY aucrunnaribif (cMech TBEPALIX na- > 0,1
pahHHOBHIX YyrieBOoOOpPOMOB ¢ COlepxKa-
HMem Macna go 15 %)
[ JIIT3-064 (6nox cononumep oKuced atu- > 0,1
NeHA ¥ NPONMIIeHA HA OCHOBe anudaru-
yeckux cnupros C7...C 1-: )
Heunc (ANOXHMHMKATHL) > Orcyrerenc (0,0000002)
Humunus (ADoxMMHKAT) > 0,0004
1,4-Inasobmmrno-(2,2,2)-oxraH = 0,5
HKH-4 (ronHas aMyibcHst BONOPACTBOPHUMEIX > 0,05
W BonoHepacTBopHMuIX [TAB)
KAMIT (koMnneKcHeli aHTHCTATHYECK M b 0,5
MOMLKMHA Npenapar — BOOHEIA pacTBop
sowwmero npenapara HM®-1, antrcraty-
YecKoro KoMIMOHEHTa MoTHMepa-TIoNnHaK-
PHNAMMAOE M 3EKTPONMHTOB — cyNbdara
WK CHITHIKATA HATPHA )™
Kpacurens kucnorueiit yepusiit C > 0,05
Jlakpuc-20, mapka A (HaTpHil MOHO3ITAHO- > 0,05
NAMUHHAS CONIb COMONMMMEpPA METHIIMC-
TAKPHIIATA C METAKDHIOBOH KHCNOTOMH)
Jlaxpuc-20, mapka b (Barpuersan cons co- » 0,01
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L OP.D

llpodonmenue

Beutectso JITIB K
MOMHMEPa METHJIMCTAK PHNIATA C METAKPK-
NOBOH KMCNOTOM)
JNerparvnt (cnoxcHee 3 MpH aMMHOCTIHp- > 2 0,05
- 78 XONMMHA M muriadumpHuodochopHbIX
KHCIIOT)
JlareKc conondmMepa BUHHUINGEHXJI0pK 1A p- = 0,01
¢ GyTHNKPHIATOM ¥ HTAKOHOBOM KHCNO-
roii BIl BAHk 73 E-NIAJI
Jlarexc CONONHMEPS BHHUAKISHXIOPHAA, > 0,01
BHHHUNXNOpHAa, GyTunaxpunara u HraKo-
Hoeo#t kKucnore: Bl BX BAHx 63 E-IIAJ
OxcHaueTnnsHOE coeAMHERHE™ = 0,1
NMomuamunenrnuxons (M3I-35) = 0,001
Ilporamur HM 20-40 > 0,5
Ilpesouen NCE 10/16 (uuruburop) - 0,05
Iunepasnu - 0,01
NonuBHHHUIXNOPKA CYCINEHIHOHHEIR > 0,01
NomuarunenrmKons-115* > 10
NMomoxcunponunenguanuH (J1A-502) > 0,01
[lomuoxcunponuaenTpuamMmH > 0,005
CHIIX-7215 (oxcHankKMIMpoOBaHHLIE ANKKHI- = 0,01
deHon: M asorconepxanian nobaexa n Gy-
HNbeHIONLHOM pacTBopHTEne)
Cydduxe (smoxsmmxar) > Orcy=crsue (0,00003)
Cononumep mapky "Merakpun 907 > 0,1
Cononumep M-14 BB metakpunoroit Kuc- S 0,05
NOTH C METH/IMETAKPHIIATOM
CepHOXMCNEIA amoMuHKi > 0,5 (B nepecuere na Al
0,08 »ar/n) B mononsae-
HUE K eCTecTBeHHOMY
$HOHOBOMY CONEPIAHHIO
TerpastnieHNeHTaMuH > 0,01
TpusTHNEHTETpAMUH > 0,1
" TpustunaMuu > 1
Xnapon-113 k2 0,01
Xnamon-22 > 1
SrunergMaMuH = 0,001
rmanur-Ol13 > !
IMmynecon-T 3> 0,001
Abcopbent "roumin” (cMech apomMariuce- CaHMTapHO-TOKCHKONO- 0,01
Kux yrnesonopomos no 50 f: benson — ruueckuit
5%, ronyon — 20..25 %, xcunon -
15...20 %) o
AueronmuTpun To we 0,7
Byrunauerar = 0,3
FymuHOBLIE KHCIIOTH IUIA BOALI BOAOC-
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lIpodoawenue

Bewecrso JnB K
—
MOB YMEPCHHON M BLICOKOH MECcTKOCTH:

PACTBOPHMEIE NerKue GpaKumm > 2
Ob6uee copepxanie (BrOYAA TAMENLIE p 3,7
bpaxiumn)

Kpacurems npaMon yepuin 3 p 0,2

[MonuyrunernonuaMuHnony-N-Merunes- > 0,2

tochoHOBOA KMCNOTE! MOHOHATpHEBAs

cons (IIA®-13A 3)

CHITX-7410 (cmece asoTcomepiaLUEro b 0,01

GrOKCONONMMEPE OKMCH ITHIIBHA M OKM-

CH MPOMMIIEHA ¢ APOMATHUECKHMM PACTBO-

puTeneM B cooTHoluenuy 1:1)

CynsbamMuHOBAA KHCIOTA > 0,3

Ckunupap p- = 0,2

Topdanan Kpowka > 57 (B nepecyere Ha
CYXO€ BEIeCTBO)

ITHNEHr MMKOMb > 0,25

AMMHOreKcaMerTHIeH-aMHHOMETHIITPH- OprasonenTuyeck i 0,0001

atoKcrcunas (AJ13-3) TOKCHKONOrHYecK M

Cniupr noMMBHMHHNOBLIA To xe 1

*H.l].l{ YCTAHOBJIEHB! QM1 MOPCKHX BONOEMOB ,

1.7, Nononmerensuntit nepevess N° 5 IUIK spepmnix pemecrs qna puboxosaicrBen b

Bogoeson, Mr/n

Bewecreo JINB MK
Auerar-woH (HaTpuit yKcycHoKkue- CaHurapHBIA 0,4
i)
ABHpons To xe 0,001
Bpomucrnie conu renTHaKTHIHO-  TOKCHKONOrMYecKHH 0,8
EMANMUPHUOMHKA (cMmecs)™
Banexcon (Aapoxmumumxar) To xe Orcyrerane

(0,00000001)

nuuepun (C3H403) CaHHTAPHO-TOKCHKOJIOTHYECKHH 1
I'mpponuaar BogopacTBOPHMIN To xe i
nonusepuuit (TY OI1-6-01-8-70—83)
Hdumeruncy nsporenn OprasonentHuecKuit 10
1,3-IInammuonponaxon-2 ToxcHKonornyecKuH 0,45
Jllexabpombudenunoxcun® To xe 10
Ilexcrpusn OpraronenTuyecKi 1
Huxpenon Toxenkonoruyeckui 0,06

52



llpodonxenue

Bewecreo JITB NIK

HCB-500 CaHMTapHO-TOKCHKONOrHYSCKHM 0,1

KopueunH (faxnpenapar) ToKCHKONOr My eCKHH 0,1

Kap6osonuu To we 0,01

Merabucy mpdur-mon (xammit > 2,6

mupoceprmcrokmcmbi K ,5,0.)

Kanuit yrnekucmbii* - -

Kpacurens npsamoit veprsti 2C ToxcuxonormuecKui 0,5

»  aktuBHbl yepHuit K Canwurapusti 0,5

Maprasel; By xBanesTHBLIR" ToxcHKoOnorMuecKHil 0,05

Heouon 1020-3* To xe 0,0001

Hurpunorpumerundochononan > 0,06

KHCIIOTa LIMHKOBOro KoMmnexca

TPHHATPHEBOH COMM TPEXBONHO-

ro

Harpwit yrnexucnasii*® - -

Oxaun™ ToKcHKONOr¥YeCKHA b

OM-84 (amcneprest)* To e 0,25

Mpenapar-318 (mponasomuoe mo-  CammrapHbii 0,1

NMHOKCHATTKHIIEHT JINKOJ151)

Py6Gumnit-KarnoH ToxcuronoruuecKui 0,1 (x npupoasoMy o
HOBOMY COMCPMAHNI)

Pernon (apnoxuMuKar) To xe 0,00043

Punxopa (AnoxmmmKar) ;= Orcyrcreue

Cenen-uoH > 0,0016 (x npupoaromy do-
HOBOMY COMEPIKAHMI)

Canomac OpranonenTuyecKHi 0,01

Tennyp-uon TorcHKONOrHYecKHi 0,0028 (x mpupoaHomMy do-
HOBOMY COOEPKAHHI)

Typunrrns (6axnpenapar) To xe 0,1

Tuocymedar-woH (ammormdt cep-  CanMTapHO-TOKCHKONOrHM4ec- 1,6

HOBATHCTO-KMCNBI 35 Fo-Hulit KU

pacTBop)

YrneponHoe BONOKHO BEICOKOMO- TOKCHKOMOrMUeCKMH 0,01

nymnstoe (TY 48-20-40-76)

Q@uronasux (faxnpenapar) To =e 0,12

®ranesnie KncnoTs* > 2

Lleaunit-kaTron > 1 (k npupogroMy thoHo-

BOMY COHEpPXAHMIO)

ITHIIEH NMAMUHTETPAYKCYCHOMH > 4

Kucnora meneanniit (111) xom-

nnexc, MOHOHATPMEBAH COMb

CygHy,FeN,NaO ¢

Monu6aen-uoH wecTHBaIenT > 0,0012 (x npxpoaHOMYy o

HuA

*
NIK yeraHoBReHs! I8 MOPCKHX BOIOCMOR.
L3
CHpoc B BonOEM 00 MOAHOrO JEBEPLISHHA NPOLISCCa THAPOH3IA JANPEemIeH. $3

i

HOBOMY COAEPXAHHI)



1.3. NPOrPAMMbBI KOHTPOJIA KAYECTBA BO/lbl

[lpoBepKy cooTBETCTBMA NoKasaTesell KauecTsa BOML YCTAHOBJICHHBIM HOPMaM M
TpeboBaHHAM Ha3LIBAIOT KOHTPIEM KauecTBa BOJM, .

KoHTponb Kayectsa BOAb MO OMIMYECKMM, XHMHUECKMM M rHapobHOIOrHUecKHM
noKasarensam ocywectsnsier ObwerocynapcrBentan cnyxba HabmoneHHi 1 KOHTpoNs
3a jarpsisHeHHocThI0 o6beKToB NpuponHoi cpeast (OICHK). Ha6moparensHsie IyHKTH
COBMEIIAIT € FMAPOJIOrHYeCKHMMHM MOCTAMM M y4acTKamm, obecneyeHHBIMH THIPONO-
rmyecKHmu pacyeramu. B pasione cbpoca crounsix Boasl opranuayior apa (Min HECKONb-
Ko) ctBopa HaGMmomeHuii — OJIHH BHIIIE HCTOYHKKA 3arpsiaHeHmii, Qpyroi — Hike,

Bce nyHKTH KOHTPONA KayecTBa BOML! BONOEMOB M BOJOTOKOE AENAT Ha YeTspe
KaTteropus, ofipenejifeéMble 4acTOTOM M JETaNLHOCTbIO NporpaMm Habmogenud. Haa-
HaueHME M pACMONIOXEHHe NMYyHKTOB KOWTpons onpexensiorcs [Ipapunami KoHTpons
KayecTBa BOAbl BONOEMOB H BOMOTOKOB.

IlyHkTel nepeod Kareropuy pacmonaraloT Ha cpenHmx M GOABIIMX BOmoeMax MM
BOJIOTOKAX, HMEIIIHX BaXXHOe HapOOHOX03IAHCTBEHHOE JHAYEHHE, B palioHax TOpoONOB ¢
HaceNeHHeM cBblie 1 MITH XHTENeH, MecTax Hepecta M 3uMmusba 0cobo LUEHHBIX BMAOB
NpOMBICNIOBLIX pbIb, padoHaX NOBTOPAKUMXCH aBapHItHbIX COPOCOB 3arpA3IHAIOLIMX BE-
HiecTB M B padoHax OpraHuMaoBaHHoro cbpoca CTOUHLIX BOJ, B peaynbrare KOTOpOro
Habmopgaerca BLICOKAS 3arp A3HEHHOCTh BOJIbl. ‘

IlyHKTEl BTOpOH Kareropus ycTpaMBalOT Ha BOAOEMaxX W BOJOTOKAaX B Npenenax
CleAywIMX YYacTKOB: B paHoHax roponos c¢ HaceneHueMm ot 0,5 mo 1 MnH xurene;
MECTaX HepecTa M 3MMOBBS LEHHLIX BHIOB Npombicionsix pub (opraHmimos); mecrax
OPraHM3IOBaHHOrO cOpoca ApPEeHaXHBIX CTOYHBIX BOA ¢ OPOLIAEMLIX TEPPHTOPHI M Mpo-
MBILLIJIEHHBIX CTOYHBIX BOJ; PaHoHAaX CO CPeJiHER 3arpA3HEHHOCTRI0 BOI,

[lyHKTBI TpeThei KaTeropuu pacrionaraloT Ha BOJOEMax M BDIOTOKax B pasfoHax
ropojoB ¢ HaceNeHueM meHee 0,5 MNH xuTeeH, Ha IaMBIKAWUIMX YYacTKaxX GONbIIHX M
CPeIHMX peK, YCTbAX 3arpA3HeHHBIX NMPHTOKOB bOMbIIMX PEK M BOJOEMOB, paWoHax
OpraHM3oBaHHoOro cbpoca CTOYHLIX BOM, B Pe3ynbTarTeé KoTOporo Habiiomaercs BeICOKast
3arpA3HEeHHOCTh BOMIBL

[lynkTe! yerBepTof KaTeropm# yCTpamBaloT Ha He3arpsAsHEHHHX y4acTKax Bojoe-
MOB M BOJOTOKOB, a TAK)E Ha BOJOEMax M BONOTOKAX, PAacMOJNIOKEHHLIX HA TEDPPHTO-
PHM roCYapCTBEHHEIX 3aNOBEIHHKOB M NMPHPONHBIX HALMOHAMLHEIX NAPKOB.

KayectBO BOABI KOHTPOMMPYIOT MO oNpemeneHHbLIM BijgaM nporpamm (raén. 1.8),
KOoTophie BbIOMpAlOT B 3aBHCHMMOCTH OT KaTeropHu NyHKTa KoHtponsi. IlepuommuHocts
MPpOBENEHHSA KOHTPONSA MO TIHOPOJIOTHMYECKHMM M T'HIPOXHMHUECKMM [MOoKajaTenaM
yCTaHABNHBAKT B COOTBETCTBHH ¢ Karteropuei NyHKTa KOHTpoONns.

1.8, Tlporparasl KOHTPONSA H NEPHOMMYEOCT €r0 NMPOBEIIEHHMSA JUIA CTANLHNA

PAMTHYHEIX KATET O
IeprommuHoCTs [Iporpammel KOHTpONIA ONA MYHKTOB KOHTPO/IA KaTeropuit
NpOBEaeHKS KOKTPOIA
| Il 111 AY
Exemnenno Coxpawennan npor-  Buayansuuie nabmone- -- -
panma 1 HHA
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Ipodonmenue

TlepHOMMYHOCTD [IporpamMmnl KOHTPONA LA MYHKTOR KOHTPONA Kareropsit

npoBeneHMs KOHTpOns I T 1 J v

ExenexanHo Coxpamernnan npor- Coxpauennas npor- 3} -
pammMa 2 pamma 1
Exemecayro
Coxpawesnas nporpasa 3

B ocHoBHRKE Da3n BOOHO- 06 e i
ro pemumMa RNTORNER DPOr

Ilpu Bribope nporpaMmbl KOHTPONA YYMTHIBAWT: LEJeBOE HCNONL30BaHHE BOjoe-
Ma MNH BOJOTOKA; coctap cOpackiBaeMmiX CTOYHEIX Box; TpefoBaHust morpeburenei
HHQOpMALIHH.

O6s3aTenpHad NporpaMMa KOHTPOJA KauecTBa MOBEPXHOCTHLIX BOM MO THMIOPOXH-
MHYECKHM M FHOPOJIOTHYECKHM MOKAa3are/aM MpenycMarpuBaeT onpenesieHue clenyw-
WX MoKasaTeneil: pacxofa BOAM; CKOPOCTH TeueHus (Ha BOJOTOKAX NMpPHM ONOPHBIX H3-
MEPEeHMAX Pacxojia BOMLI) MM ypoBHA Boasl (Ha BojoeMax); IBETHOCTH; MpO3payHoC-
TH; 3amaxa; KOHIEeHTpauH# pacTBOPEHHHIX B BOJAe KHC/OpOMA M ABYOKMCH Yrijepona;
COMepKaHMsl B3BCIIEHHLIX BeuecTs; BogopoxgHoro noxasarens (pH); oxucamTenmbHO-
BoccTaHOBHTENBHOrO NMotekumana ( Eh); KoHueHTpanuu riaBHBIX MOHOB — XNODHIHBIX,
cynbdartHbiX, rHApOKapbOHATHEIX, KallbiMsd, MAarHusa, HaTpHs, Kalus, CyMMbl HOHOB;
xuMHuecKoro norpebnenns Kuciopona, bMoxumuuecKoro norpebnenns Kuciaopona 3a
Scyr; KoHueHTpauuu GHMOreHHHX 3/IEMEHTOB — AMMOHMAHOrO, HHTPMTHOIO M HMTpAr-
HOro aszora, MHHepansHoro ¢gocpopa, xenesa, KpeMHUS; KOHIEHTpAUMM IUHPOKO pac-
NPOCTPaHEHHLIX 3arpA3HAIOIMX BelecTs — HedTelnpoayKIoB, CHHTETHUECKHX MOBEpX-
HOCTHO-aKTHBHBIX BellecTs, Neryyux (eHoNoB, MECTHUHOOB, COEAHHEHMHE METaJUioB
# ap. Kourpone mo 3to# nmporpaMme Ha BOJOTOKAX OCYLIECTBIISIIOT B OCHOBHBIE haim
BOJHOro pexmuma, rinaBHbM obpasoM ceMb pa3 B rog. B saBucumocti or ocobeHHoctei
BOAHOIO pe)XHMa OTAENMBHLIX BOAOTOKOB yacToTa 0100pa npod MOMeT MEHATHCA.

Ha BojoeMax KauecTso BOJH KOHTPOJIMDYIOT NPH CNERYIOUINX THAPOJOrHYEcKiX
CHTyamusax: 3uMoH npy Haubonee HUM3KOM YpOBHE M HamboNblueil TONUIKHE JbHa; B
Hayasle BECEHHEro HAMONHEHMS BOJOEMA; B MEPHON MAKCHMAJIbHOrO HATIONHEHHS, B
NeTHe-OCeHHMH MepHo TipH Haubonee HHIKOM YDPOBHE BOJIbL.

Coxpaiernyio nmporpaMMmy KOHTpONS Kauecrsa MOBEPXHOCTHHX BOX M0 THOpPO-
XHMHYECKHM H rHAPONIOrHYeCKiM NoKa3aTeNnaM Nnoxpas3nessioT Ha TpH BHa:

1 mporpaMMa npemgycMaTpHBaer onpejelieHHe pacxona Bousl (Ha BOmOTOKAX) MM
ypoBHs1 (Ha Bojoemax), TeMIepaTyphl, KOHIIEHTDAUMM DACTBOPEHHOrO KHC/IOPOJA,
yAensHo#H 3IEKTPONPOBOJHOCTH, BH3yaiblbie HAGMoqeHus;

2 nporpamMma MpeycMATPHBAeT onpeneneHne pacxona sonb! (Ha BOJOTOKAX) MMM
ypoBHsa (Ha Bojoemax), Temmeparyphl, BomopomHoro mnokasarens (pH), ynensmoif
INEKTPONPOBOJHOCTH, KOHUEHTPALMH B3BCIICHHBIX BELIECTB, XMMHYecKoro norped-
NIeHusA Kuciopona, GHoxuMiUyeckoro MorpebneHns Kucuopona 3a S cyT, KOHUEHTPALKK
ABYX-TpeX 3arpA3HsIOLIHX BEIecTd, OCHOBHBIX 1/15l BOAbl B JaHHOM NYHKTE KOHTPOS,
BHIyansHuIe HabmoneHuns;
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3 nporpaMMa NpegycMaTpHBaeT OnpeeieHHe pacxoja, cKOpocTH TeueHus (npw
OMOPHBIX M3MEPEHHSIX Pacxona BOIBI) MM YpPoBHS Bomm (Ha Bomoemax), Temrepary-
pHl, BogopomHoro nokasarens (pH), KoHueHTpauuy B3BeWeHHLX BELUIECTB, KOHLUEHTDA
IIHH PacTBOPEHHOro KHclopona, GHoxuMmuecKoro norpefnenus Kuciopoma 3a 3 cyT,
KOHIEHTpallMM BCEX 3arpAsHSIOIHX BOAY B JAHHOM NyHKTe KOHTIDOJA BEIUECTB,
BHIYaNsHble HAOMOneHHA.

CHgpoxMMMuecKKe NOKAa3aTeny KadyecTBa NMPHPOJHBIX BOA B NMYHKTaX KOHTpONA
COMOCTABIIAIT C YCTAHOBJIEHHBIMH HOPDMAMHM KayecTsa BOJbI.

BHenpenue B cucTeMY KOHTPOTIA 38 KauecTBOM BOL FHIpoOHONIOrHYSCKHMX METO-
J0B NO3BOMSAET HENMOCPEACTBEHHO BHIACHHTD COCTOAHHE IKOCHMCTEMbI BOJOEMOB.

llonHas nporpaMma KOHTPONA KauecTBa NOBEPXHOCTHBIX BOm Mo ruppoOHoNiory-
yecKuM MoKalaTensaM NpemycMaTpuBaer: uccilenopaHne puronnaHkroHa — obumas uuc-
NIEHHOCTs, KNEeTOK, YHCNo BHAoB, obwad OGnomacca, YHMCNEHHOCT OCHOBHBIX TIpyIL,
GromMacca OCHOBHBIX IpyMni, YMC/IO BHIOB B rpynne, MacCoBbIE BHAL H BHAL—HHIH-
KaTophl canpoBHOCTH, 300MIaHKTOHa — 0bLan yMCIeHHOCT: OpraHuaMoB, obuiee uuco
BHOOB, obwas GHoMacca, YHCIEHHOCTh OCHOBHEIX rpynn, Gmomacca OCHOBHBIX CDYILI,
YHMC/O BHOOB B IPYINNe, MacCcOBBIE BHIL H BHAB-MHOHKATODH canpobHoctH, 3000€H-
Toca — obmas yucneHHocTs, 06was Guomacca, obuee yHCNO BHIOB, YHCIO rpynm mo
cTaHnapTHoM paspaborke, uMCJIO BMIOB B TpyINne, uMCNEHHOCTh OCHOBHBIX Ipynm,
G1oMacca OCHOBHBIX IPYIM, MacCOBBEIE BHIB B BHAL—HHIMKATODH! canpobHOCTH, NepH-
duroHa — obuee YACAO BHAOB, MACCOBLIE BH/LL, YACTOTA BCTPEYAEMOCTH, carlpobHOCTS,
onpeneNeHne MHKpoDHOJIOTHUECKMX MoKasarenedt — obuiee umciio OaKrepui, 4ucio
canpodutHbix Gaxrepuii, oTHomeHHe obulero yucna DaKrepHH K yMCIy canpohHTHLIX
Baxkrepuif; HayueHue GoTocHHTE3a PHTONNAHKTOHA M HECTPYKUMM OPraHMuYecKoro me-
l11ecTBa, onpenesieHHe OTHOLIEHHS MHTEHCHBHOCTH QOTOCHHTE3a K NEeKCTPYKUMHM opra-
HHYECKOro BEIecTBa, CONepXaHus XJopoduina; HeclenopaHue MaKpodHToB — MpoeK-
THBHOE MOKDLITHE ONBITHOM MIOLIaAKH, XapaKTep pacnpocTPaHEHHs pPacTHTE/IbHOCTH,
obuiee uMcy0 BHOOB, npeodnanawupe suab! (HaMMeHoOBaHKe, NPOEKTHBHOE [OKPBITHE,
deHodasa, aHOMalNbHBIE PUIHAKK).

CoKpaueHHas mporpaMMa KOHTPO/IS KauecTa NOBEPXHOCTHEIX BOJA Mo rujpobuo-
OrMYecKuM MoKasarenamM NpenycMaTpupaer uccliefioBanie: ¢uronnaHkroHa — obmad
YHCJIEHHOCTh KJIeToK, obiee yMClI0 BHIOB, MAacCOBLIE BHAM M BHIB—HHIHKATOPHI call-
polHocTH; 300MNaHKTOHA — o0Lias uYHCMNEHHOCTH OpPraHMiMoB, olinee YHCAO0 BHACE,
MAaCCOBEIE BHAKL! ¥ BHOLI—HHIMKAaTOph! canpobHocTi, acolenroca — of1as YMCIeHHOCTS,
YMCJIO TPYMNN II0 cTaHHNapTHOH paspaboTKe, YMCIIO BHAOB B I'PYNINE, YHCNO OCHOBHBIX
rpymMm, MaccoBhle BHAM K BHAB-HHOHKaTtopsi canpobHoct; nepudmuroHa — obuiee
YHCJIO BHOOB, MAacCOBBLIE BHbl, canpofHOCTs, uwacrora BCTPEYaeMOCTH. KOHTposs mo
3TOil MporpaMMe OCYIUECTBIISIETCS eXeMecsuHo B NyHKTax Kateropui I-I1I (B nyHkrax
Kareropru I1I ToNbKo B BereTanMoOHHELA Nepuox).

KnaccnduKaums Kavecrsa BOAHBIX 00HEKTOB N0 rHOPOXMMHUECKHM noKasateiisim
nata B tabmuue 1.9, a mo rugpobronornueckuM 1 MUKpobHoONMOrHyecKuM — B Tabnn-
e 1.10,

CraHIiMyM KOHTPOJIA KauecTBa MODCKMX BOX MeNsT Ha Tpu Kareropum: 60...70 cram-
umit Kateropun I; 570...600 cranumii Kareropun II; 1000...1100 crasunii xareropuu III
Cranuue Kareropmu 1 u II OTHOCAT K 30HaM I[IOBBLIIIEHHOrO 3arpA3HEeHMs, KaTero-
pul IIl — Kk doHoBrIM padonam. Ha craHumy KareropH# I H3IMEPEHHS MPOBOAAT OOHH
pa3 B 10...30 cyt, Kareropuu II — oguH pas B Mecsiu. Coxpauiessas nporpamma (ommH
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1.9. Knaccuduramas KauecTss BOMH [0 MANPOXHMEIECKHM MoKasarensig [3]

PacTBopeHHLIH KHcnopon

YpoeeHL 3arpasHeHHOCTH
BOJIE! Mr/aM % HackiLe-
1ero 3MMa HRg
Ouenp uHCcTHIE 9 14...13 95
Unerwie 8 12...11 80
YMepeHHo 3ar pASHEHHBIE 7...6 10...9 70
JarpsiaHeHHEIE 5...4 5.4 60
I'psisHbIe Fiind 51 30
OueHs rpA3HLIe 0 0 0
Voomess B BIIK, monexky- | Oxucnsemocts | AMMOHMIAHLIH
P 3arpAIHCHHOCTH NSAPHLIA XIK (aromap- | azor, Mr/ma3
RO KMCJIOpon | Helif Kuenopog),
mr/am3
Ouens yncrsie 0,5...1.0 1 0,5
Uncrhie 1,1...1.9 2 0,10
YMepeHHO 3arpa3HeHHEE 2,0...2.% 3 0,20...0,3
JarpsaIsHeHHEIE 3,0...3,9 4 0,4...1,0
[psianese 4,0...10,0 5...15 1,1...3,0
OueHs rpaHbIe > 10,0 >15 >3,0

1.10. Knaccuduxanms KauecTsa BOsl BONOEMOB M BOROTOKOB N0 rHapo6HONIOrHueciing
H MUKPOOHONOr MUECICHM MOKAIATEIISM

Wiiass I'vnpobuonoruueck e nNoxasaTenu
Kayeer-
no soobextoc
Ba YpoBeHb 3arpAIHEHHOCTH HZ;?H::;;;:HTU- ’
BOJIE! BOAL Tm;y, nepubu- OTHOLLEHHE ProTHUECKHHA
Tony (MHmeKe oburet ynenex- HHIOCKC Mo
canpofHocH no | HOCTH OnMroxer By omusucy,
Mastne u Byxky| X obruest yme- Banne
B MOmMGbMKa- | JTEHHOCTH OH-
tmp Criamuexa) | HBIX OpraHus-
MoB, %
I OyeHs yucTHIE < 1,0 1...20 10
II Uuernie L0515 21...35 T
I YMmepeHHo 3arpAIHeHHLIE | B R B 36...50 Saasl
v JarpajsHeHHEIe 2,51...3,5 51...65 4
Vv ['pasnnie 3,51...4,0 66...85 |
V1 OueHb rpsasHbIE > 4.0 86...100 0...1
WM mMaKpoben- '

TOC OTCYTCTBYET
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IIpodonwerue

K nace Muxpobuonornueckue noKasarenm
Kayecr-|  YpoBeHb 3arpAsHEHHOCTH obuiee umeno | uMeno canpo- OTHOLLIEHNE
Ba BOJIB Gaxrepmit, dburbix 6axre- | obiero umcna
BORE 106 kfem®  |pwit, 103 xnfemd |  Gaxrepwii k
(x1/3am) YMCJTY canpo-
hurTHBIX Daxre-
pHHA
I Ouenb wHcTHIE < 0,5 < 0,5 < 103
1 Uncrsie 0,5...1,0 0,5...5,0 > 103
I1 YmMepeHHO sarpaaHeHHBIe 1,1...3,0 3,1...10,0 103...102
v 3arpsisHennbie 3,1...5,0 10,1...50,0 < 10%
v [psigunte 5,1...10,0 50,1...100,0 < 10°
Vi Ouens rpaansie > 10,0 > 100,0 < 102

pa3 B 10 cyr) BKMoyaeT MIMEepeHHS COJEp)KAHUA DACTBOPEHHOro Kuciopona, Hedre-
npoayKToB ¥ 1...2 cnenndMueckux MHIPENUEHTOR, a MoNHas NporpamMma (omuH pas B
30 cyT) — MaMepeHns cojepiKaHusi HedTENpoAYKTOB, XJOPOPraHMYECKHX NECTHUHIOB,
TSOKEJIBIX MeTaJlyioB, GEHOJIOB, JIeTepreHToB, cneuudHuecKnxX MHIPeIHeHTOB, 4 TaKxe
OCHOBHBLIX TIOKazaTelell cpeabl M 3JIEMEHTOB TMpoMereoposiornyeckoro pexuma [4].

1.4. KOHTPOJIUPYEMBIE NOKA3ATENWU KAYECTBA BOJibl

K rugponorvueckum NoKaszaTeNlAM KayecTBa BOJIBI OTHOCHAT €€ pacxoj, CKOpOCTsh
TEYEHHMS M YPOBEHb, @ K FHIPOXMMHYECKHM, XapaKTepuywomuM duiHyecKue CBOHCTBA
H XMMHUeCKuif cocTaB BOMIBI, — TEMINEpaTypy, NpO3payHOCTh, IIBETHOCTh, BKYC, 3alax,
BoflopoAHL  mnoxasarens (pH), OKMCAMTENBHO-BOCCTAHOBMTENBHBIA  MOTEHLMAT,
yAENbHYI 3N1eKTPONPOBOAHOCTS, COAEP/KAHHEe TIIABHBIX MOHOB, OMOreHHBIX M OpraHH-
YECKHX BELIECTB, PACTBOPEHHBIX ra30B, 3arPAIHAIIMX BElecTs.

BosmumAcTRo Granyeckux cBofcTB Boaul (Temneparypa, Npo3payHoOCTs, WBET KM
IIBETHOCTH, BKYC M 3amax) MoxHOo obHapyXuTe opraHaM# yyscTB (ocsizanne ¥ oGoHs-
HHE), MOITOMY MX HAILIBAIOT OPraHOMENTHUECKMMM.

Temneparypa — paxueiimaa xapaKTepucTHKa BOJBI, B 3HAYMTENbHOH Mepe ornpe-
Rensiollas ee CKopocTs, a MHOrla M HanpaBfieHHe MaMeHeHMH Kauecrea. Temmeparypa
BIMAET Ha MporeKawuue B BojgoeMme ¢QH3HuecKHe, XuMHuecKHe, DHOXHMHYECKHE H
OuoNorueckue Ipouecchbl, OT KOTOPLIX B 3HAMHTENLHON Mepe 3aBHCAT KHCNOPOAHbINA
periuM, HHTEHCHBHOCTS IIPOLIECCOB CAMOOYHIIEHHMA U T. 1.

[lpy MHOTHX TFHAPOXMMMYECKHX M rumpobMonormyeckKux Hcc/legoBaHMAX, a Tak-
e 1P MIYYEHMH TeMJIOBLIX 3arpsisHeHu# 10 3HAYeHHs M TeMIIepaTypH onpenensor
cTeNneHb HachIeHHs BOALI KHclopouoM, GopMy LiENOYHOCTH, cocTosAHKe KapboHaTHo-
KaNlsLHMeBoH CHCTEMBL.

Temmneparypy Boabl HamepsioT Bo Bpems orbopa npobui. Ilna aroro obsiyHo M-
noNis3y 0T KanubpoBaHHble PTyTHBEIE TepMomeTphl ¢ ueHod penenus 0,1...0,5 °C. Jlns
onpegeneHus TeMMepaTyphl BOjAbl B MOBEPXHOCTHOM CJIO€ BONOEMA TPHMEHSIOT Tep-

58



MOMETP, 3aKJIIOYEHHBIH B METaJUIHYecKywo onpasy. Ero BhiuepxuBaior B Boje nepen
uamepenueM J5...10 mun. Temneparypy Bomsl rnyBuHHBIX cnoeB onpemelistor aubo
oOBIUHBIM DTYTHRIM TEPMOMETPOM, YKpenneHHsiM B Npoboorbopuuxe, mubo rayGoxo-
BOMHBIM ONPOKHBIBAIOLUIMMCA TEPMOMETPOM.

llpospaunocTs, WM CBETOMpONycKaHue, Boak! oDycnomnieHa €€ UBETOM M MYT-
HOCTBIO, TO €CTh COMEPXXaHMeM B Hell pajNMuuHBIX OKpalleHHHX W B3BEMeHHAHX opra-
HMYECKHX H MHMHepallbHbIX BeuecTB. B 3aBMcHMMOCTH OT cTemeHyu Npo3pauHOCTH BONOY
YCJIOBHO NMOMpa3jeNsdioT Ha Npo3pauHyo, cnaboonaNecuupyiomyio, onanecimupynuyio,
cNIerka MYTHYI0, MYTHYW0, CHJBHO MYTHYI0. Mepo# Npo3pauHOCTH CAYyXXMT BHCOTA
cronba (YKa3blBanT B CAHTHMETDAX, OTMC4as MpH 3TOM cliocol HIMEepeHHs) BOmH, NpH
KOoTOpOoH MOXXHO Habmopars omyckKaeMmMyno B Bomoem Oenyio NMNACTHHY onpegeNeHHbIX
pasMepoB HIM pa3fiMyarh Ha Denod Oymare mpudT TaKKe ONMpegesieHHOro paiMepa M
THIA.

I[eetnocts BoALl O0ycnopNeHa rinasubiM obpasoM NPHCYTCTBHMEM B HEH ryMyco-
BBIX BEUIECTB M COeMMHEHHH TPEXBAJICHTHOIO ele3a. 3a eMHHNY LBETHOCTHM NpHHATA
IBETHOCTh pacTBOpa, comepxainero xnopmnaruHar Kamus (1 mMr + 1 1) u xropua Ko-
GanbTa. Peaynsratsl onpeneieHHs LBETHOCTH BEIPAXKAIOT B rpaxycax LBeTHOCTM.

liBeTHOCT: NpHpOAHBIX BON Koniefnercsi B WHPOKHX Npemelax — 0T ©IMHHL IO
COTEH ¥ THIcsiu rpaaycoB. ODbIYHO UBETHOCTH BOJ PeK M 03ep, PACTIONIOMEHHSEIX B Nec-
HOM M GONMOTHCTON MECTHOCTH, Ile MOBEPXHOCTHLIA CTOK NPHHOCHT ¢ NMpHIEranuies
TeppHTOpHH DONMbINOE KOJIHYECTBO IYMYCOBBIX BELIECTB, MOBLILIEHA.

BricoKasi LBeTHOCTh BOJABI YXY/IIAeT ee opraHoleNnTHyecKHe cBolicTBa M 0TpHLA-
TeJILHO CKa3hIBaeTCH Ha PajBMTHH BOJHBIX PACTHTENBHLIX OPraHM3IMOB, TaK Kak B Ta-
Ko¥ BOJie HH3Ka KOHUEHTpAlHA PACTBOPEHHOIO KMCNopona, KOTOphIA HIET Ha OKHeile-
HHe CoeqHHEeHHH XeJle3a H ryMyCOBBIX BellecTs.

llpemensHO momycTHMas HBETHOCTh BOJI, MCMNONB3YEMBIX ANSA MHTHEBBIX IeNeH, —
39 .

IIBetHocTs BOML! OGEIYHO ONpenensioT cpapHeHHEeM OKpacKy MccnenyemMon npobut
H CTAHJAPTHOIO pPacTBOpA reKcaxIopriaTHHATA Kanus i xjdopuna Kobansra ¢ roMollso
IKans CTaHOapToB HIM KONOpHTMHYECKHM THTpoBaHmeM. [IpMMeHSIOT B 3THX uensx
TaKXe cneKrpodoTOMeTpHYecKHe Meroabl, OCHOBAHHBIE HAa MIMEDEHHH OTTHYECKOM
NNOTHOCTH OKpauleHHLIX Npol BoA! NP ABYX INMHAX BONH M NOCMENYnIIEM pacyere
HX LBETHOCTH.

Bxycoevsie ceotctea Bojbt 00YCHOBEHLI TIPUCYTCTBHEM B HEM  BeuUeCTB NPHPOJT-
HOroO NMpOMCXOMXAEGHMS MM BEl(ecTB, KOTOphIE NolananTt B BOROEM co croKamu, Cne-
uMdHuecKHi BKyC NMOMIEMHEIX BOM, COACPKALIHX TONMBKO HEOpraHHWuYecKHe pacTBopeH-
Hble BemecTBa, Moxcer OmiTh BBI3IBaH HaNMUMEM B HHMX XeJleja, MapraHila, Marems,
HATpHSA, Kanusd, XJOpHAOE K KapDoHaToR.

Onpepensizor (opranonenTtHyeckr) BKYC TOMLKO NMUTheBLIX Boa. OnuceiBanT ero
cnoBecHo. Pa3nuyanT YeTHIpe OCHOBHEIX BKYCA: CONMEHLIN, CNanKui, TOpPbKIH, KHCILIA,
MoxHo oTMeuaTs TaKX€ H HEKOTODHIE TPHBKYCH, HATIpUMEp WIeNIOUHEIH, MeTallHyec-
Kui 1 1. 1.

3gnax BOAM BhLI3BIBaKT JIETYYMEe MNaxHylLiMe BemecTsa, MNoMNagawigHe B Hee
ECTeCTBEHHBIM IMyTEM MJIM CO cTOYHBIMHM Bomamu. IIpHpogHBIM BOMAM, COImEpXaulMM
HCKIMIOYHMTEIEHO HEOpraHMyecKHe BelecTsa, 3allax MOMeT NMpHaBaTth TOJBKO CepoBO-
nopon. 3anax nmureepod Boasl ofyciioBlieH CBONMCTBAMM CHIpON BONBI, TEXHOJOIHYEC-
KHM IpoueccoM yayulIeHus ee Kayectsa 1 crnocobom obpaboricu.
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Ilpu onpenenelny 3anaxa NHTHEBLIX, NOBEPXHOCTHLIX MM CTOYHBIX BOX BO BCEX
CNyuadx CHauaNa yCTw'1asiMBaRT ero Xapakrtep (rEunocTHN, orypeussii u T. IL),
34TEM HMHTEGHCHMBHOCTH (MJIM OpraHoJIENTHYECKM, BbIpaXas HMHTEHCHBHOCTH 3anaxa To
narubannsHol 1WKane, HIK e NpoBoafA “NoporoBoe KcneiTanne” — pa3baBnsas aHa-
ausupyemylo npoby 10 T€X Nnop, NoKa 3anax He ucuesHer). Ecin ananuaupyemas Boja
COOEPMHT TONBKO ONHO CHJLHO MaxXHYIee BeUIecTBO M H3IBECTHA ero KOHUEHTpalus, 1o
WHTEHCHBHOCTE 3aM1aXa MOXHO HAHTH COOTBETCTBYHLIHM PacyeToM.

HuaTeHcuBHOCTy 3amaxa nmpober Boxsl Temneparypor 20 u 60 °C onexnBawT no
urecTHpaspsntoi (naruGanmbHoil) wxane (tabn. 1.11). Pesysbrar necnegobaHuil sanu-
CBLIBAIOT B BUAE PHMCKOH LMOPHl KM ONKCHLIBAIOT CJIOBECHO.

1.11. Onpenenesne HETEHCHBHROCTH 3ANAXA IHTHEBON BOMIH

Hurencue- XapaK1epucTHKa
HOCT sanaxa OGHapyxMBaeMOCTE 3anaxa
3anaxa,
Danne
0 Huxaxoro sanaxa OrcyrerBRe OLIYTHMOrO 3anaxa
I Ouens cnabuit Janax, He jameuaemulin norpebureneM, Ho obHa-
PYXHBAEMBIH CTIeLMaNHCTOM
| Cnaburit 3anax, obHapyxuBaeMblit norpebureneM, ecnu on
obpartiil Ha 3aMaxX PHHMAHHE
111 3ameTHbLIA 3anax, nerko ofHapyupBaeMuli; 08 Moxer DuiTh
MPUYHHOMN TOro, YTO BOIA HENDHATHA A MHUILH
IV OruernupbIi 3anax MpHBNEKAST BHHMAHHWE; OH MOXET 3jacra-
BHUTH BO3AEPXKATHLA OT MHTLA
v Oyeny cHNbHBIA 3anax HACTONMBKO CHIBHEIN, YTO MENaer BOOy He-

NPUrogHON NIA NETLA

Konyenrpauus uoros 6odopoda (pH) — opme M3 Baxuelwux Nokajarened Ka-
yecTBa Bogbl. Ot 3HaueHust pH 3aBMCAT MHTCHCHBHOCTH APOTCKAHMA XMMHMECKHX H
OHONOrHYECKHX MPOLIECCOB B NPHPOAHLIX BOAAX, KHIHLAECATENLHOCTh BOAHLIX pacTte-
HHMH, YCTOMUMBOCT, pa3/IMuMBIX (GOpPM MHIrpALMH 3NEMEHTOB, arpecCHBHOCTh BO3jeHcT-
BHS BOJb HA MeTann u GerToH.

3xayenne pH onpegensior KoNopUMMETPHYECKHM M TOTEHLUMOMETPHUECKHM (3:1&5:1-
porepMuuecKuif) MeTogaMH. ,

Konopumerpuyeckui meron ornuuaercs GonswoH npocrotoif. OgHako oH Hegoc-
TaTOYHO ToueH, Tpedyer BBENEHHA COJIEBBIX M TEMIMEPATYPHBLIX MOIPAaBOK, NAeT 3JHa-
YHTENBHYH [MOrpelHOCTE MpH OuYeHb MANON MHHEpPANMIAUMM MCCAEAYEMOH BOML
(menee 30 mr/n). Henons3yloT ero obbIYHO B NMOJNEBLIX YCIOBUAX H 1JI OPHEHTHPOBOY-
HBIX OTpeneneHu.,

MoTeHuMOMETPHUECKHMH METON CO CTEKJIAHHBIM MHIOHKAaTOPHBIM 3JIEKTPOJOM Ha-
MHOI'0 TOYHEE KOJIODHMETPMMECKOro, JIMIIEH B 3HaYMTE/IbHOH MEpe BCEeX Bhluenepe-
YMCNIEHHBIX HefocTaTkos, HO Tpebyer oGopynosanys nabopaTopuil crieuHabHELMH NIPH-
Gopamu (pll-meTpami) ¥ COOTBETCTBYIOIMMH MCTOUHMKaMK ToKa. Kpome creknannoro

60



gNeKTpoaa AJis onpenenexust gnaueHust pH MoxHO IIpHMEHHTh BOOOPOAHBLIM, XUHIH -
POHHBI, CYPbMSHBIA H NPYTHe 3/IeKTPO bl -

Oxucnurensno-soccranosureasusitl norenyuan (Eh) — omun M3 BaxHbIX MoKajare-
nes xuMHKO-OMoJNlorHyecKoro COCTOAHMA Bomoema. OT ero 3HaYyeHHS 3ABMCAT KHIHE-
AeATeNbHOCTS MHKPOOPraHH3IMOBR, HanpaBlieHHe H crnocobul TpaschopMauuH opradryec-
Koro peujectsa npuponHuix Bojg. Onpepensior sHavenne Eh B ocHOBHOM NOTEHIHOMET-
paueckn. Konopumerpuueckoe uiamepenue Eh, ocHopaHHOE Ha HMIMEHEHHMHM OKpacky
OKHCJIMTE/IbHO-BOCCTAHOBHTE/IbHBX HHOMKATOPOB NDH H3MEHEHHH OKHCIHTENLHO-BOC-
CTAHOBHTENLHOTO NOTEHIHANA CPeIkl, IPHMEHSIIOT 0YeHb PeNKO,

YOenvnaa 31eKTpONPOBOOHOCT: BOML CHYXHT NpUOAMIATEeNbHLIM MOKA3ATENE::
cyMMapHOM KOHUEHTpalUHK HeopraHMyeckKux pBeuects. Ee aHaueHue onpenessint Kok-
OYKTOMETPHYECKHM METOIOM.

Kucaopod nocToAHHO NMPHCYTCIBYET B NOBEPXHOCTHHX Bonax. Pexum ero s axa-
YHTEJIBHOH CTEMNEeHM 3aBHCHT OT XHMHKO-0HOJIOrHYyecKoro cocrosHus pogoemos. [lor-
peblleHne pacTBOPEHHOIO B BOJE KHCJIOPOAA CBA3AHO ¢ XHMHUYECKHMH H DHOXHMEYLEC-
KHMH NpoleccaMi OKHC/ICHHMS OPraHHYecKHX M HEKOTODHIX HEeOpraHMYecKHX BemecTe
(Fe?, Mn?, NH;, NO.~, HsS, CHy, Hy 1 11p.), a TaKxe ¢ nbIXaHHEM BOIHBIX OPraHHIMOB.
Ckopocts ero nmorpebfieHHs yBeNHUHBAETCA ¢ MOBLIIEHHEM TEMIEpPaTyPH BOIB, KONK-
yecTBa DaKTepHH M OPYTHX BOJHBIX OPraHHIMOB M BELecTB, INOABEPranlHXCcH XHMH-
yeckoMy M OHoxuMHMuecKOMYy okKucneHuw. KoHueHrpauusi KHCIODOma onpepenser
3HAYEHME OKHCIHTENIEHO-BOCCTAHOBHTENILHOIO MOTEHUHANA ¥ B 3HAYMTEJIbHOK Mepe Hall-
paBJieHHe M CKOPOCTH NPOLIECCOB XMMHUECKOro ¥ DHMOXMMMUYECKOro OKHCIEHHMS opra-
HHYECKHX M HEOPraHHYECKHX COeHHEHHH.

KoHuenTpaipno KHCIopoa B NOBEPXHOCTHLIX BOJAX YCTAHABIMBAKT ¢ HEIBI0 OLeH-
KH ycnoBuH oburaHusi rHapoOHOHTOB, B TOM YMC/e phil, KOCBEHHOH XapaKTepHCTHKM
KayecTea BOObI, HHTEHCHBHOCTH NMPOLECCOB MPOAYUHPOBAHMSA H NECTPYKIHHM OpPraHM-
YeCKHMX BEleCTB, CAMOOYMIIEHHS BONOEMOR ¢ ITOMOIILI0 Pa3/IMMHLIX METOmOB — Homo-
MeTPHYECKHX, KOJIODHMEeTPHYECKHX, 3JIEKTDOXMMHYECKHMX, Xpomatorpadmyeckux
HT. .

B nporpamMMmy KOHTPOJS TMIPOXMMMYECKHX MoKaszaTeNed BXOMMT oNpemeneHue
XHUMHYEcKoro u GHoxHMHYecKoro norpebneHns KHcliopona 3a S cyT.

Xumuyeckas norpebrocts B kucnopoge (XIK), unu GuxpomarHas oKHCIISIEMOCTS,
Jaer npejacTaBlieHue 0 KOJHYECTBE OpraHMyeckux BeuiecTe B npobe BoOE, crocobHLIX
K OKHCIICHHIO CH/IbHBIMH OKHCIIHTENAMH, W BHIPaXaercs B MI/JI KECTIOpOJa, H3PAacxoo-
BaHHOI0 Ha OKHCNEHHE BCEX OpraHHYecKHX BEuecTs, HaxonfuxcHa B 3ToH mnpobe.
XIIK — ocHOBHOI NoKa3aTeNs 3arpAIHeHHH NPOMBIIIIEHHEIX CTOYHLIX BOJI.

Buoxumuyeckan norpebHocts B Kucnopome (BIK) — KonuyectsBo KucNOpoma B
MT/N, MCTIONIb3OBAHHOTO NS MONHOrO OMOXMMMYECKOI0 OKHMCNEHMS OPraHMyecKux
BemecTs aspobHBIMM MEKpoopranuaMamu (6e3 yuyera pacxoma KMCHIODOH2 HA HHTDH-
$uxauuo). BIIK — ocHOBHOM MoKa3aTelNh 3arpsi3HEHMS CTOUHBIX Box. Ha mpaxruxe
obEIYHO onpenensAwnT YacTHyHoe norpebnenne Kuclopona B TeueHne 5 cyr — BIIKs, a
nnsa Gonee noapobGHOro H3YUEHHH XAPAKTEPA JarpAHeHUE # CKOPOCTH OKHCIeHMS opra-
HHYECKHX BeLIECTB Ha coopyKeHHAX Ouonornueckon ouncTku — BITK 4.

CoorHomenne mexuay BIIKs u BIIKog ansa xoaslicTtBéHHO-GHTOBBIX CTOMHEIX BOJ
HoxHO cocraBnsts 0,68...0,8.

Konuentpayus dsyoxucu yanepoda (COy) B npupomHeix Bojax Konebnercs B npe-
Henax oT HeCKOMBbKMX mecATsix monei mo 3...4 mr/n u mapenka pocruraer 10...20 mr/m.
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Ha KoHuenTpaumio JBYOKHCH yrjiepona Biusier psn ¢axropos: OTOCHHTEd, HHXaHHE
BOMHLIX OpraHuaMoB, OHOXMMHYECKOEe palioXEeHHe OpraHMYecKMX BEllecTB M T. 1.
MosounerHsle KoHueHTpauu CO; yrHeTawme [CHCTBYIOT HAa XHBBIE OPraHM3IMBL.

Honel xaasyus B ocHOBHOM npeobiiananT B MaNOMMHEPAH30BAHHBIX BOJAX,
OTHOCAIMXCA K ruapoxKapboHaTHOMY Knaccy. JlaHHEIE 0 couepXaHHM KaNblus HeoD-
XOMMMEI NIPH PELIEHMM BONPOCOB, CBA3AHHLIX C GOPMHDOBAHHEM XHMHYECKOro COCTABA
MPHPOJHBIX BOJ, MX NMPOHCXOKIECHHEM, 4 TAKXKE NPH HCCNeQOBaHHH KapOOHATHO-Kallb-
nuesoro pasHoBecusi, Jlnf onpejgesieHHs COMEPXAHHS KaNblUHi B NOBEPXHOCTHRIX
BOJAX MCMOJILIYIOT TUTPOMETPHUECKHE, KOJIOpHMETpHYSCKHE, MOTEHIHOMETPHUECKHE,
aToMHO-abcopbuMoHHbBIE METOBL.

Maznud npugaer Bome ropsKOBATEH BKYC, NOITOMY KOHI[EHTpPAUMS €ro B NHThE-
BEIX Bomax moiokHa Obite orpaHmueHHoM. llocKolbKy MariHuii nomofOHO KalbIHIo
oBycnoBNHBAST KECTKOCTh BOALL, K CONEPXAHHMI0 €ro B BOMAX, MHTAKIMX MapocHiIo-
Bhi€ YCTAHOBKH, NPEALABNASIOT BHICOKHE TpeboBaHuHd, Tak KaK B NPHCYTCTBHH Kapbo-
HATOB, CYNMbGATOB M pPHOA JNDYTHX AHMOHOB MArHME obpasyer NpPOUHYK HAKMIb.
HaHHBE O cOmepXaHMH MarHusi HeoOXomMMH IpH DEINEHHM BOMPOCOB, CBA3AHHLIX C
MPOMCXOXKIEHHEM BON ¥ HOPMHPOBAHMEM HX XMMHYECKOro cocrana,

ComepxaHue MOHOB MAIHMS B YHCTHIX IOBEPXHOCTHBIX BOA4X YCTAHABIMBAIOT
nyTeM pacuéra Mo pasHOCTH MeXny obmed XecTKoCTbl0 H COmepKaHHEM HOHOB Kalb-
uus, JIns npsMmoro onpeneNeHus CONEpPIKAHMS HMOHOB MArHMs MOXHO NPHMEHATH
KOMIMIEKCOHOMETPHYECKHE MM KONIOPHMETPHUECKHE METOIhL.

Harpud u xeautll ABNAKNTICA OMHMMH M3 MMABHBIX XMMHYECKHX KOMIIOHCHTOB INpH-
ponHsX Box. IloMHMMO reoXMMHYECKOro 3HAYEHHA H3yyeHHEe COJIep)KaHHA HATPHA H
Kanufd B NPHPOOHBIX Bomax Heo6xomumo Ans paspabork¥ HayyHO OOOCHOBAHHBIX
MEDONPHATHHA N0 OXpaHe ¥ MCIIONL30BAHMIO NPUPOJHBIX BOJ B HAPOJHOM XO3sHCTBE.
Hanpumep, N0 XapaKTePHLIM KOHLEHTPAIMAM H DPEXXHMY ITHX 3IJIEMEHTOB B PEYHBIX
BOMAX MOXHO YCTAHOBMTH MX (OHOBBHIE KOHUEHTPALMH, YTO HYXHO 3HATh NpH HIyue-
HHK 3arpA3HEHHOCTH pPeK, NpH peleHUH BOMPOCOB 0 MNPHTOMHOCTH BO AJISl OPOLUEHHS,
HCTIONLIOBAHHKA B MPOMBIIIEHHAIX TEXHOMOrHYECKHX Mpoueccax.

B npuponHsix BOJAX COMEPXKaHWE KaJIWd MOXHO oONnpenenuts KobasbTHHHHTPHI-
HEIM- METOIIOM ¢ Pa3/IMYHBIM OKOHUAHHEM: THTDOBAHMEM — BECOBEIM M Hedenomerpu-
YEeCKHM, 3NEKTPOTepMHUECKHM METOOM C MOMONIBI0 HOHCENEeKTHBHBIX 3JIEKTDPOAOB,
+ Metojamu amMuccHoHHOM u abcopbumonnod nnamenHod Qoromerpuu. Comepanue
HATPHA MOMHO YCTAHOBHMTh YDaHMI-alleTaTHBIM METONOM, 3NEKTPOTEPMHYECKH C
MOMOIILI0 HOHCENEKTHBHOTO 3MEKTpOona, Meromamu 3MuccHoHHOX M abcopbuomoHHOH
niaMeHHoH QoToMEeTpHM.

Cynsdars: NPHCYTCTBYWT NPaKTHUECKH BO BCEX MOBEPXHOCTHBIX BOA&X. JHAUM-
TENLHOE X KOMWYECTBO NOCTYMAaer B BONOEMH! B NPOLECCe OTMHPAHHMS OPraHH3IMOB H
OKHC/NEUHS HAIEMHBIX M BOMHBLIX BEINECTB DPACTHTE/NILHOIO M JXHBOTHOIO NMPOHCXOXNmE-
HHA M ¢ NopIeMHBIM croKoM. Cymsdarsl TaKKe BHHOCATCH B BONOEMEl CO CTOUHLIMH
BOJAMY NpeanpuaTHit creKonsHOM, GyMaxHOW, METOBapPeHHOM, TEKCTUIIBHOMN IMPOMBbIL-
NEHHOCTH, ¢ GHTOBEIMM CTOKAMM ¥ CTOKAMM € CENBCKOX03AKCTBEHHBIX yrogui. [lanHe
0 COJIepXaHMK CYMbdaroR HeoOXoaMME NPH pelleHHH BOMNPOCOB, CBA3AHHKIX C ITPOMC-
XOXEHHEM BOJI, OLIEHKE BOIMOXHOCTH HX MCMONMBIOBAHMA NJIA MHTHEBOrO M XO3AHCT-
BEHHOIo BononorpeblieHEs, OPOLIEHHSA, NPH CTPOHTENLCTEE THAPOTEXHHYECKHX COOpY-
HKeHHk 1 T. 1.
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Conepxanue cynndarToB ONpenensinr paiNIMyHbBIMH METONAMH: BECOBBIMH, THT-
PHMETPHYECKHMH, B TOM uHC/ie KOMNJIEKCOHOMETDHYECKHMH, (GOTOMETpHUYECKHMHM,
TYpPOHIHMETPHUCCKHMH, NONAPOrpaPHYECKMMH ¢ MCMONLIOBAHHEM HOHCENeKTHBHLIX
3JIEKTPOJIOB.

Bonswas uacte (oxono 80 %) nopepxHOCTHLIX BOX OTHOCHTCH K rHupoxapboHat-
HOMY KJIacCy, TAK KaK cpenu riapHbIX aHHOHOB B HMX NpeobiananTt ranpoKapboHaThL.
Conepxanne ruapoKapboHaros H KapDOHATHREIX HOHOB B 3HAUMTENILHOM Mepe obycnoB-
NHBaeTcs WENOYHOCThIO BOIbL.

lllenoyHocTe —3T0 BaXKHafl XapaKTepHCTHKA NOBEPXHOCTHLIX BOJ, 110 Kotopoii
MOXHO CYIHTH O TAKHMX FHODOXMMMUYECKHX M reoXMMMYECKHX Npoueccax, Kak dbopmu-
pOBaHHE XHMHYECKOro COCTaBa BOJI, 3p0o3Hs 3eMHOH NoBepxHocTH, obpalopaHue oca-
DOYHBIX Mopox. Ot 3HaYEHHS MENOYHOCTH 3aBHCAT KOPPO3HS CTPOMTENLHBLIX MaTepHa-
nop (6eroHa) ¥ BeillafgeHne KapboHATHON HAKHNM B KOTNAX, THTAIOUIMX Pa3JiMulike na-
POCHJIOBBIE YCTaHOBKM. [1ns1 onpenesieHus 3HAUCHUS LENOYHOCTH MOBEPXHOCTHLIX BOJ
HCTIONB3YIOT METOAB! MPAMOro ¥ o6paTHOro THTPOBAHKS H MOTEHLHOMETPHYECKHE.

Xrdopuodst npeobyiafaloT B BHICOKOMMHEDA MHI0BAHHEX Bojax. [Ipu mopsuneruy ux
COMEPMaHKA YXYIWAKWTCA BKYCOBLIE KayecTBa BOMLIL, BOJA CTAHOBHTICS MaJIONDHIOMI-
HOH OJ1A NHTLEBOro BOMOCHADKEHHSA, MHOIHX TEXHHYECKHMX M X039HCTBEHHBIX LeleH H
IS OPOLUEHHA CENBbCKOXO3IAHCTBEHHBIX YTonuM. JHAHHE O COUEpXaHMH H MOBEAEHHH
XJIOpHOOB B BoAax HeoOXOQHMO NMpH pelIeHHH BOMPOCOB KX KPYroBOpOTa B NPUpPOIE H
H3Y4YeHHM MpOLECCOB coNEeHaKolUleHus. [Ins onpeneneHnAsl cofep)xaHusd XJOPHIOB B
MOBEPXHOCTHLIX BOOAX HCHOMLIYIOT o0beMHLIE, KoJIopUMETpHUeCKHe, TypbumuMeTpi-
YECKHEe, PAHOMETPHYECKHE M NOYeHIHOMETPHYECKHE METONBI.

Konyenrpayua ammonutHozo ajora — NoKalarteNs, YKasbBAWIKE HA 3arpasHeH-
HOCTH CTOYHBIX BOJ (eKalbHEMH, B KOTOPHIX aMMOHMIHEE cony oBpa3ynoTes Npu ruj-
poJiH3e MOYEBHMHB! M pacnaje benKa npu rHUEHUH.

A3or aABJNAETCA NMUTATENBHEIM (DHOrEHHBIM) BEILIECTBOM [JIA MHKPOOPraHHIMOB.
YMeHsmieHHe ero KoJIMyecTsa, ocobeHHO NpH HANHYKMKM NPOMBILIIEHHBIX CTOYHLIX BOI,
MOJEeT NMPHBECTH K YXYIIUEHHI XHIHEOEeATeNsHOCTH a’3poOHBIX MHKPOOPraHHIMOB.

B noBepxHOCTHEIX BOaxX aMMOHMIHBIH 330T HAXOAQUTCH TJABHEIM 00pajoM B BHAOC
HOHOB aMMOHHSA H HeJIHCCOLMHPOBAHHLIX MoJieKyn NH4OH.

Kpome uenes oneHKH KayecrBa BOJ HHGOpMAUMA 0 pacnpenesieHud ¥ M3MeHeHH-
SIX KOHIIEHTpaLMH MOHOB aMMOHKS MNpecTaBlifer HHTEpPeC nJd rugpo- # MHKpobrono-
FHYECKHMX HCclleoBaHHM M aHaNH3a COCTOAHKSA BOJHBIX 00BEKTOB. -

KoHueHTpauM0 HOHOB AMMOHHMSA B NPAKTHKE IMAPOXMMHYECKHX MCCNENoBaHMM
ONpenensAnT pa3lHYHEIMH METOaMH: KOJNOPHMETPHYECKHM, OCHOBAHHBIM HA peaKuHu
HOHOB aMMOHHMA ¢ peakKtHBoM Heccliepa; MOTEHUMOMETDHYECKHM C MCHOJL30BAHHEM
CEeNeKTHBHbIX MeMOpaHHLIX 3NIEKTPOJIOB; CNEKTPOQOTOMETPHYUECKHM.

Codepwanue Hutpuroe — BaXHLIH caHHTapHBIA Nokasaresns. [loBsnueHHoO® cojuep-
MaHHe HHTPHTOB B BOJIaX YKa3blBaeT Ha YCHIIEHHE NMPOLECCOB pa3floXeHHs OpraHuuec-
KHX OcTaTikoB B ycnoBuax fonee MenneHHOro OKUCIEHHA N(}E‘ no NOB_’ YTO rOBOPHT O
JarpAsHeHHH Bomoema. Kpome uenel oueHKH KavectBa Bom HHGOpMALHA O pachnpene-
JIGHHH ¥ WIMEHEHHSX COMIepXaHHA HHTDHTOB MpEACTaBNSET MHTEDEC NpM H3IYYeHHH
MPOLIECCOB CAMOOUHLIEHMS BOJAOEMOB, 8 TaKe NpH IMapo- H MUKpoGHOJIOrMYecKHux
HecnenopaHuAx. lIng HabmoneHnd 3a conepKaHHUEM HHTDUTOR DEKOMEHOYeIcs chneKt-
podoroMerpUyecKi MeTo onpeneneHus ¢ peaktunoMm [pucca.

Codepxavue HUTPATOS TAKXKE CIYXMT BaXHBIM CaHHTADHBIM NckKazarenem. llpu
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ero yBeJ/IHYEeHHH CaHMTapHOe COCTOSHHE BONOEeMa yXymumaercs. AMIUIMTYHA CE3OHHBIX
KonieGaHWi cofepiKaHMsA HUTPATOB MOJXKET CIIY)KHTh ONHMM M3 NoKa3sarene#d 3BTpodu-
KAl BOJOEMa M CTeleHM ero 3arps3HeHHOCTH OPraHMYeCKHMHM a30TCOMEePMKALMMM
BEIIECTBAMH, MOCTYNAWMMKMH ¢ OHTOBBIMH M CENLCKOXO3SHCTBEHHBIMH CTOYHBIMH
pojaMy, Ecnu KoHUEHTpauMo aMMOHHIHBIX HOHOB B BOJI0€ME MOJKHO MCIOML30BATH B
KayecTse OJIHOro M3 Mokasarened “cBexero” sarpAsHeHusi, TO NMOBLINEHHOE COJEpXKa-
HHEe HHTDATOB INOBODHT O 3arpA3HEHHHM B NponuioM. Kpome nened oneHKH KayecrBa
BOOEl HHpOpMALMA O pacnpeneNeHHH M HMIMEHEHMAX KOHLEHTpallMH HUTPAToB MNpemn-
CTaBJISET MHTEpEC OMHA rHupo- ¥ MHKpobOMomoruyeckux decneposaHui. Ha Konopumer-
PHYECKHMX METOJ[0B B aHallH3e BOJ C LEMbI YCTAHOBJIEHHMS CONEDPXAHHS HHTPATOB
Haubonee mMMPOKO MNPMMEHSNT METombl ¢ deHonmucy/bGoHOBOK, XPOMOTPOTIOBOH
KHMCJIOTOM, CalMUMIATOM HAaTpHd, AubeHunaMuHOM, OpyunHoOM. PacnpoctpaHen TaKike
poromerpHuecKHH METO ONMpenesieHHs COMlepKaHua HHTpaTOB B Boe 63 npuMeHeHH s
peareHToB o cobcrBeHHOMY nornowenuo B Y ®-obnactu ceKropa.

Docgop — ofMH K3 rIaBHEIX OHOr€HHLIX 3JIEMEHTOB, OMpENe/IAIKUX NMPOAYKTHB-
HocTe Bojgoema. CoenmHeHns ¢ocdopa BCTPEUATCH BO BCEX XHBBIX OpraHMaMax
peryJMpyrT 3HepreTHuecKHue npoueccs Kneroudoro obmena. B npupomHeix Bogax coe-
nuHeHHA Qocdopa HaxonsATrcsd B PACTBOPEHHOM, KOJUIOHOHOM H B3BEIIEHHOM COCTOSA-
HuAX. PactBopeHHs docdop npencrasnser cobod HeopraHHYECKHe OpTo-, NMHPO-, MeTa-
H nonugocdaTsl ¥ opranmMyeckKue Gocharsl.

['pyuToBEIEe BOJE conepixar 06BYHO HeaHauKTeNLHOe KonuuecTBo docdaros. B no-
BEPXHOCTHEIE Bonkl docdars NMonagaxwT rj1aBHEM oDpajoM M3 NMOYBH ¢ Pa3HUHBIMH
CTOUHBIMM BOIAMM HIIM K3 OPraHMYECKOH MACCHI IIPH €€ Pa3JI0MKEeHHH.

[losisNeHKe 3HAUKHTEMLHOTO KoJinyecrBa docdaroB B NUTEEBOH BOJIE YKAa3BIBAET HA
ee sarpAjHeHue,

Ilon TepmusoM “obuwmii dochop” nonumalor Bee Buasl docdaros (pacTBopuMbie U
HepacTBOPHUMEIE, HEOpraHHyecKHe M OpraHMyecicse), CouepXaluxcs B BOMe.

Copepxalie B BOnax HeOPraHHYeCKHMX pacTBOPHMEIX oprodocdaros ompenenswT
¢ NOMOLILK KOJNOPHMETDHUECKOro MEeTona C MCNoNb3oBaHMeM Monubpara H CONM
cypbMbl. OGpasywomeecs KOMIIEKCHOE COEQHHEHHE BOCCTAHABMHBAKT acKopbHHOBOH
KHcsoroi. Peakiuio MpoBOAAT NpH KOMHATHOH TeMnepartype, NpH Koropoi nomrdocda-
Tl HE THAPONM3YIOTCA M opraHmueckue Qocdarth He paspyluawTcHd. 10T XKE METOJ
HCMOJIB3YIOT ¥ OIS YCTAHOBJIEHKS KOHUEHTpAIMK rHaponnsyomuxcs nomdocdaros 1
"obmero ¢ocdopa” nocne npespameHnsa NAHHBIX COEQHHEHHM B PACTBODHMBIE HEOpra-
Huueckue oprodocdarsr. "O6mui docdop” B CHIBHOOKPALIEHHEIX CTOYHBIX BOMAX,
comepxaux OoNpuioe KONMMYECTBO OPraHHYECKHX BElIeCTB, ONpENeNsiioT BEeCOBBIM
METOJOM.

Meneso — 310 GHONOrHYECKN AKTHBHLIA 3JIEMEHT, BAMSIONME HA HHTEHCHBHOCTH
pasBHTHA (UTONMNAHKTOHA M KaueCTBEHHBIH cocTas MHKpodiops B Bomoeme. Ilpu npe-
BHILIEHKH ero comepxaHus B Boje 1...2 Mr/n  3HauMTENBHO YXYIIIAITCA e OpraHonern-
THYECKHe cBOMcTBA, BOna npHobperaer HENPUSATHHM BAXYLMHE BKYC ¥ CTAHOBHICHA
MaJIONpHUrofHOH OIS HCMNONMBL30OBAHMA B TexHHuecKHx uensax. ComepxaHHe HOHHBIX
dopM xenesa B BoAe ONpENeisiT ¢ MOMOILI0 METOMHOB, OCHOBAHHBIX Ha MpegBapH-
TeNLHOM OKMCNIEHHH MJIM BOCCTAHOBJIEHMH BCex ¢dopm XKejlesa B JIBYX- H TpEXBalJleHT-
HBIE COCTOSIHHSA: KOJIODMMETDHYECKHX, KOMILIEKCOHOMETPHYECKHX, aromHo-abcoplb-
IIMOHHBIX, MacC-ClIEKTPaJIbHBIX ¥ Op.

HegrenpodyKTsl OTHOCAT K uMCNly HanboJiee pacmpoCTpAHEHHBIX M ONACHHIX Be-
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I{ECTB, 3arpS3HANLIMX NOBEPXHOCTHEIE BONB! H OKA3HBANINMX HEGNIAronpHsITHOE BO3-
nelicTBHE Ha OPraHM3M UEJIOBEKa, HKMBOTHBIA MHD, BONHYIO DacTHTEILHOCTH, QHIHUEC-
Koe, XMMHuecKoe H ODHOJNIOrHyecKoe COCTOAHHE BONOeMa.

Coneprxanne HedTENPOJYKTOB B BONE ONpENEeNsAoT MeTOIoM KOJIOHOYHOH XpoMa-
rorpaduu ¢ HK-cnexrpodoromerpuueckKnM OKOHYAHHEM, METOIOM TOHKOCJIOHHOK XpO-
marorpadun ¢ HK-, Y d-cniextpodoroMerpauecKM M JIOMHHECHEHTHBIM OKOHUAHHEM, 2
taroKe crniocoboMm orhopa NIIEHOUHBIX HE(PTENPONYKTOB.

Cunreruyeckue nosepxnoctro-aktusHsie eewecrsa (CITAB) npencrasnsmor coboi
ofmMpHYI Ipynny 3arpAsHARUIEX BOAY COSNHMHEHMH, Pa3JIMYHBIX MO CBOEH CTPYKTY-
pe, OTHOCAIMXCA K PasHBIM XMMHUYECKHM KiaccaMm. B saBmcHMoCTH OT cBOMCTB, Npo-
spnsemeix CIIAB npu pacTBopeHHM B BOJE, HX NEJST Ha AHMOHOAKTHBHBEIE, KATHOHO-
aKTHBHHE, aMOboNMMTHEE M HewoHoreHHnle. HanBGornee pacnpocrpaHeHH aHHOHOAKTHB-
uule CIIAB, Koropule B BOOHOM DacTBOpPE HOHHMIHDYIOTCA ¢ 06pasoBaHMeM OTPHUATENL-
HO 3apsiUKeHHBIX opraHuueckKux HoHoB. CIIAB okasbiBanrt 3HauHTeNIbHOE BIIMSIHHE Ha
XHMHKO-OHOJIOrHyecKoe CoCToOfAHNHE BOJIOEMOB H BOMOTOKOB. B HX NPHCYTCTBHM MOXET
HADYmIATHCA CNMIKcTad obonouyxa xabp peib, uTO CHIDKAeT CONDOTHBJISAEMOCTh PHD K
sabonepannsiM. CIIAB ymeHsmaoT NoBepXHOCTHOE HATAXEHHE BOIHL M BO3NEHCTBYIOT
Ha KMCNIOPOIHBUA K Jiaxe TeMNepaTypHLIA perXxuMmbl BOJIEL

Ilns ompene/leHHs: B 3arpsi3HEHHLIX NMPHPOMHBIX BOJAX CONEPIKAHMS AHHOHOAK-
tHBHEIX CIIAB mcnome3yor NpeMMYNIECTBEHHO 3JKCTPAKIIHOHHO-GOTOMETDHYeCKHE
METOMIbl, OCHOBaHHEIe Ha 00pa’oBaHHMKM MOHHEIX ACCOLMATOB INOBEPXHOCTHO-aKTHBHOI'O
AHHMOHA ¢ KaTHOHAMM OCHOBHBIX KpacHrened. ConepxaHne B BOone KaTHOHOAKTHBHBIX
MOMIIHX BEIIECTB YCTAHABJIMBAIT C NOMOIILI0 00BEMHBIX MM IKCTPAKIHOHHO-$OTO-
METPDHUECKHX METONOB, OCHOBAHHEIX HA MX peakumax ¢ aHuoHoaktuBHEMH CIIAB B
3KBHBAJIEHTHEIX OTHOMEHMAX. OmepaTHBHEIH KOHTPOJNL CONEPXAHHS HEHOHOIeHHBIX
CIIAB pexomeHnywTcs NPOBONUTE HedeNoMeTpHyecKHM MeTomoM c peaktuBoum Hec-
clepa.

Penonst — NpoH3IBOgHLE GEH30NA ¢ OMHOM MMM HECKONMBKHMHM IHAPOKCHITLHHEIMH
rpynnamu. Mx NpuHsTO NENMTs Ha JIBE IPYIIL: JeTyuue ¢ mapoM (deHon, Kpesoisl,
KCHIIGHOTH, IBASKOJ, THMOJ) ¥ Heneryune (pesopums, NMUPOKATEXHH, THIPOXHHOH,
NMpPOrajuiofl X ApYIMe MHOrOaToMHEBIe deHOMs!).

Comepxanne deHoNOB AOWKHO GHITH OrpaHHYEHO B BOJAX, MCMONBIYEMBIX IS
BomocHabxeHus, pelfopaspenesus, pononos cKora. CnycK B BOHOEMB H BONOTOKH
deHOMLHEIX BOJ pe3aKo yxymuwaer ux obuee caHHTApHOe COCTOSHHE, OKA3LIBas OTpH-
HaTeNsHOE BIMAHHE Ha XKHBBIE OPraHM3MB HE TONMBKO CBOEH SOOBHTOCTHI, HO M 3Ha-
YHTENEHLIM M3IMEHeHMeM pexuMa OHMOreHHBIX 3JIEMEHTOB M pPacTBOPEHHBIX TrajoB
(QI: CDI}-

B ToKcHKONOrHUecKoM M OpraHoNenTHueckoM OTHOWEeHHMHM GeHONH HepaBHOLEeH-
HuL Jletyune ¢ napom denonst Gosee roKcHuHE ¥ o6nagawt Gonee MHTEHCHBHLIM 3ala-
XOM IIpH XJIOPHPOBAHMH, ueéM Heneryuue. Hanbonee TOKCHYHBIME IS pHif sSIBNMoTCH
FHADOXMHOH, 3aTeM HadreHbl, KCHNEHOJB!, MHPOKATEXHH, KPe3osl, (eHoN, Pe3opumH,
PHPOrannon, GpaopormomHH.

Ilna cymmapHoro onpemenenus conepxauus gpexonos (rpynnosoi nokasarenm) B
BOME HCIONBE3YHNT rpaBHMerpuuecKui, OpOMOMETPHYECKHMH M KOJOPOMETPHYeCKHH
MEeToMbl C NMpMMEHeHHeM B KayecTBe peareHToB 4-aMHHOZHTHITHDHHA, IHMETHIIAMHHO-
aErunupuEa. Comepikanue HHIMBHOYaNbHEX ¢GEHONOB YCTAHABAMBAIT € MOMONBIO
NonsAporpapHYecKHx ¥ XpoMarorpapuueckKnx MeTonos.
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Xnopopeanuyeckue u docopopeanuyecKue necTuyuosl, MHUPoOKO NPHMEHAECMEIE B
censcKoM xoassictee nns GopsbBI ¢ BpemMTENsAMH CelibCKOXO03SMCTBEHHBIX KYIBTYD,
yacTo IonamalotT B BomHele HcTOouHHMKH. ComepxaHme HX BCNENCTBHE TOKCHYHOCTH
aoJxkHO GHTH OrpaHMueHO B BOMAX, HMCMNOMb3YEMLIX INA BomocHabxmeHHs, puibopaabe-
nenns, Hexoropsle MecTHIMIH ga<e B HEIHAYMTENLHBEIX KONMYECTBAX YXYIIAWT Op-
rafojlenTHUecKMe CBOMCTBA BOALL. 3arpsAsHeHHe BOOH MNECTHUMIOAMM OTPHIATENBHO
CKa3kBaercs Ha ycnoBHAX oburaHuA puid ¥ KavecrBe pubHEX npoxykToB. OcoberHo
OMACHO 3arps3HeHHe NecTHIHIAMM IPYHTOBBIX BOJ, HOVIUHX HA NHTLEBOE BOXOCHAD-
JKEHHe,

Ins wneHTHOUKALMKH ¥ oNpeneNeHHs conepKaHus Xnop- ¥ GochopopraHHYeCcKMx
NECTHUMIOB B NPHPOJHBIX BONAX MCHOJB3YIOT psinx doroMeTpuuecKux, Monsporpadu-
YEeCKHX M XpoMaTorpaduuecKux (TOHKOCMORHBIX H ra30XHIKOCTHBIX) METOMOB.

Meds coniepKHTCS B BOAE B MOHHOK dopme 1 B BHOE KOMNIEKCHBIX COCMHHEHMH ¢
OpraHMYECKHMH H HeopraHHyeckKMMHE peulectBami. Hemocraroutoe cofepxatue Menu B
NnoyBax OTPHUATENLHO CKA3bIBaeTcs Ha CHHTe3e Denkos, KHPOB M BHTAMMHOB H NPUBO-
IHMT K GecnionMio pacTHTENbHBIX OpraHuMaMoB. Bmecre ¢ T7eM H3aOBTOYHEIE KOHUEHTpa-
IHH MeIH OKa3bBalT He(JNaronpHMsATHOE BO3NEHCTBHE HAa PAaCTMTENILHEIE H KHBOTHBIE
OpraHH3MEL.

Ilunk Bcrpevaercss B Bojé rnaBHeIM oDpajoM B HOHHOH ¢opme, B (QopMe ero
IMAHMIHELX ¥ TAPTPATHEIX KOMIUIEKCOB M MHOINA B HEPACTBOPEHHEIX GopMax: B BHE
rHapooKHCcH, KapboHaTta, cybdHna H 1. I. MHOIHE coeiHHeHH LIHHKA, ¥ NMPEeXJe BCero
€ro cynsgar ¥ XJopui, ToKcHuHbl. B 10 e BpeMs LMHK OTHOCHTCA K MHCIY aKTHBHBIX
MHKpPO3JIEMEHTOB, CHOCOGCTBYWIHX POCTY M HODMAJILHOMY DAa3sBHTHIO DPacTHTEILHBIX
MHKDOOPraHH3IMOB.

doromerpHuECKMH METOX ¢ AM3THANHTHOKapbaMatoM CBHHIA MO3BOJSET ompene-
IATH COJIEPKaHHe MeIM M LMHKA B ogHoM nmpobe Bomsl. ConepaHue MemM M LMHKA B
BOOE MOMHO TaKXe YCTaHOBHTh chHeKrporpadmuecKHM M aToMHO-abcopOumOHHBIM
METONAMH.

Ceuney HAXOXHUTCHA B NPHPONHBIX BOHAX B PACTBOPEHHOM (B BHIE HEOpraHMuer
KHX H OpraHO-MMHEDaNbHBIX KOMIJIEKCOB, @ TaKXe NpOCTHIX MOHOB) M B3BEUIEHHOM
(copbupoBanHoM, rnapHeiM o6pasoM B Buge cyibaroB M KapboHAaTOB) COCTOSHHSX.
BenencrBye ero TOKCHYHOCTH M CMocofHOCTH HAKaNAMBATHCA B OPraHHMIMax SABJIEHMSA
OCTPOr0 M XPOHMUYECKOro OTpaB/icHus HalmomanTcs NpH giAuTeNibHOM HNorpebnenun
BOJBI faXe ¢ HH3KHM colepmaHMeM 3Toro ajemenra. ComepiaHHe CBHHIA B BONE
ONpemensioT KoJOPHMETPHUEeCKHMH, GOTOMETPHYECKHMMH H NonAporpadHyYeckKuMH Me-
TOMIAMH,

Coedunenus pTyTu B NOBEPXHOCTHBIX BOJAX BCTPEYAKOICH B pACTBOPEHHOM M
B3BEILIEHHOM COCTOSAHMAX. B Bonoemax pTyTs MOXET HaXOMHTLCA B BHAE METHIPTYT-
HeIX coenuHeHui. CoeMHeHMSA PTYTH BRICOKOTOKCHUHEL, TIOPAXAKT HEPBHYI CHCTEMY,
BHI3BIBAKT HM3IMEHEeHHs ciau3ucTod obonouku, B KPOBH, HapylIeHHE IBHIATEILHOMN
bYHKIHH M ceKpemHH JXeNnyqouyHO-KHIIeYHoro Tpakra M T. A. MeTHIpTyTHEIE cOoenuHe-
HHA HaKallIMBawTCA B phibe H MOTyT Monanars B OpraHU3M yesoBeKa.

Ilna onpeneNeHHs CONEPXaHMA pPIYTH B BOJIE HCIOJB3YIOT pa3zsoobpasubie
METOJIBI: CMeKTpodoTOMETpHYECKHE, 3IKCTPAKIIMOHHO-DOTOMETpHUECKHEe, KOJIOpHMeT-
pHuecKKe, OCHORaHHbIe Ha obpasopaHHH KOMMIIEKCHBIX coeMHeHMI pTyTH ¢ Gpunnuas-
TOBLIM 3€JICHBIM, METHJIKCHIICHOJIOBEIM rony0ObiM, AOMMCTEIM KaliMeM, a TakikKe aspa-
MM npob, comepXauMx COeHHEHHS PTYTH, ¢ MocAeaymuM GOTOMETPHPOBAHHMEM HX
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napoB. [l yCTaHOBJICHHS KOHIEHTPALHH DTYTH B MOBEPXHOCTHBIX BOJAX PEKOMEH-
aylorcs GecnnaMeHHBIA atoMHO-abcopbunoHHBE MeTon M hoTOMETpHuecKoe onpejpere-
HHE ¢ JUTHIHHOM.

CoeduneHun xpoMa B TNOBHILEHHBEIX KoNMyectsax o06JIafanT KaHUEepOreHHHIMM
cBodcrBaMi. B noBEpXHOCTHEIX BOJNAX 3TH COEAMHEHHA HAXOMATCA B PaCTBOPEHHOM M
BIBEIIEHHOM COCTOSHMAX, COOTHOIUEHHE MEXIY KOTODLIMM 3aBHCHT OT COCTABA M TeM-
nepatypsl Bon, 3HauyeHus pH pacrsopa. Bapewenunie ¢opMu Xpoma NMpencrapisioT
coboif B ocHOBHOM copOHpOBaHHEIE coeAMHEHHA. YCTAaHOBMTH COAEDXaHHME XpoMa B
BONIE MOXHO C NOMOLUBK PasHOODPAa3HBIX METONOB, OCHOBAHHEIX HA Da3NIMYHLIX NPHH-
punax. lilupoKoe pacnpocTpaHeHMe MONYUMIIH BapHaHTH (HOTOMETPHYECKOro Meroja C
npuMeHenneM mupeHuNKapbasupma, KOTOphie MO3BONSKNT ONPEAENHT: KOHLIEHTPALHIO
Cr obmero, (Cr VI ) 1 ( Cr I1]) B noBepXHOCTHLIX M CTOUHBIX BOAAX.

Coedunenun KaOMUA UIPAlT BAXKHYO PONL B psje depMEHTaTHBHEIX NPOLECCOB B
RUBOTHRIX OpraHM3sMax, a TaKie OKalbBawT CTUMYMMDYOLEe BIMSHME HA POCT
HEeKOTOphIX pacTeHHi. B nopuueHHNX KOHUEHTPALHAX COMMM KAIMHS MOTYT BHIHBATEH
BOCMANIEHHE MOYEK, XKHPOBOE NEepepoXIeHHe NeyeHH M cepiua, KHueyHse KpoBoreye-
HiA. TOKCHYHOCT: KagMHs NposBisercs B Haubosbiued creneHH B COYETAHHH €ro C
OPYIHMH TOKCHYHBIMM BEL{ECTBAMM.

PacteopeHHEle GoOpME KagMua B NOBEDXHOCTHHIX BOIax NpencraBnsiT cobow
rnapHeM ofpa3oM HeopraHMyecKHe M OpraHo-MHHepalibHble KoMmIlnekchl. OcHoBHAsI
B3aBelIeHHas opMa KagMus — ero copbHpoBaHHLIE COeMHEHMA,

Onpenenuts comepxanie KaaMua B BOOE MOXHO ¢ MOMOLIE0 MoNsporpadHuecKo-
ro H HOHOOOMEHHOIO METONOB B COYETAHMH CO CHEKTporpadMuecKMM METOHOM.
Hanbonee mmpoxoe pacnpocTpaHeHHe NONyuMnK GoroMeTpHUecKHe METOOB ¢ MpUMe-
HEHHEM JMTHIOHA.

Coedunenus HuKena ABNSIOTCH OKHCIMTENbHBIMH KaralM3aTOpaMH M HIPAIOT
BAXHYI0 poJib B KPOBETBODHEIX Npoueccax. B nopepxHOCTHLIX BOAAX 3TH COEIMHEHHS
HAXONSTCA B PACTBOPEHHOM, BIBELIEHHOM M KOJUIOMIHOM COCTOSIHHMSIX, COOTHOILIGHHE
MEXIY KOTOpPBIMM 3aBMCHT OT cOCTaBa M TeMIleparyps!l Boj, 3HaueHust pH pacrtsopa.
Pacrpopentbie dopMel HHKENS npencraBismor coboif rnaBHbIM 06pasoM KOMIUIEKCHBIE
HoHeL [loBrnnesHoe conepxanue HHKeNA oKashiBaeT clenuduyeckKoe Bo3jeicTene Ha
COCYQb! MO3ra H HANMOYEYHHKOB, BEIILIBAA MHOXECTBEHHEIE KPOBOHINUAHMS,

Haubonee mmpoKoe paclipocTpaHeHHEe NpH onpefeNeHHH CONEpKaHHS HHKeNs B
BOMe NoNy4HsI GOTOMETPHUECKHH MEeTO/l, OCHOBAHHLIH HA 0DPA30BAHHH MHMETHIIIHOK-
CHMATA HMKENHA B ILIENIOYHOH cpene B NpUCYTCTBHH OKMcaMrens. Bapmautu ero
OTNHYAOTCH NPUMEHEHHKEM PajHbIX OKMCIMTENEH M crocobaMu yCIpaReHHs Melanuux
INEMEHTOB.

Mapeaney yuacTBYer B NpoL@ccax BOCCTAHOBJIEHHS HHTDATOR, ACCHMHIISAIIMY a30Ta
pacTeHMsAMH M B paOe Apyrux GuoxmmmyecKux npoueccoB. BaxHas 3K0NOrMyeckas M
QHIMoNOrKyecKas poOJib 3TOr0 3NeMEHTa BhI3BBaeT HeofXOgHMOCTE H3IYYEHHS ero
CONepXaHHA M pacTpeneneHns B NpHpoaHHX Bogax. KonefaHMs KoHLIEHTpaiH
MapraHua npencrasisoT GonpmoR uHTEpec NpH rUapobMoNIoOrHYecKHX, rHIPOXHUMIYEC-
KHX, THIPOTEXHHYECKHX H MeOXHMMYECKHX HMCCTeNqOBaHMAX,

[naBHast ¢opma MHUrpauMM COBNMHEHMH MapraHia B TOBEPXHOCTHRIX BOaxX -
B3BECH, COCTAB KOTOPBIX 3aBHCHT OT COCTaBa MOpOJ, MPEHHDYEMBEIX BOJAMM, A TaKKe
KOJNMOMOHEIE THIPOOKMCH TAXENBIX METaIoB M copOHpOBaHHEE COEIUHEHMS MapraH-
La.
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lina ycraHoBNEHHA CONEPXAHNHS MApraHia B BOIe NPUMEHSIOT METONb!, OCHOBAH-
HBIE HA pasnuyHbIX MpuHuuMnax. HauGonee pacnpocrpaneHs! QoToMETpHYECKHE METONE!
onpenesieHHs Mocle OKHCICHUS NepcynbdaToM.

Kobansr oTHOCHTCH K UHCIYy 3/IEMEHTOB, KOTOpHle penkKo obHapyXuBaoT B
NpHpONHBIX Bomax. B HeboMbIMX KOMHYECTBaX OH OKa3biBAET CTHMYJIMpYyMOLlee
BIHAHHE Ha BaxHedlIne Qu3HONOrHYECKHe TPOLECCH B PACTEHMSIX M JKUBOTHhIX (MH-
TEHCHBHOCTS HOTOCHHTE3], NbixaHMe, BonHbN ofMeH). B NoBHIIEHHEIX KOHIEHTPAIMSX
CoOemHMHEHHS KoDajibTa CTAHOBATCA TOKCHUHBIMM: HApymaOT QYHKIHM HepBHOH
CHCTEMBI, JXeJIyJOYHO-KHIIEYHOro TpaKra, KpOBETBOPHEIX OPraHOB, NMoueK.

B nosepxHocTHBIX Bojax coejmHeHMs KobalbTa HAXONATCS B DACTBOPEHHOM H
B3IBEIIEHHOM COCTOSHMH, COOTHOIIEHHE MEXIY KOTODHIMM onpefensiercs cOCTABOM M
TeMmeparypoit Bon M 3sHayeHmeM pH pacrtsopa. PacrBopeHHbie ¢opMmbl KoGansTa mpeg-
CTABJIEHB! B OCHOBHOM KOMIJIEKCHBIMH COEIHHEHMSAMH, B TOM UHCHIE ¢ OPraHMYeCKHMH
BEIECTBAMHE MPHPOAHLIX BOJL.

Conepxanne KobanbTa B BOJE YCTAHABIMBAT ¢ NOMOLIBI0 PAITHUYHEIX METOIOB, B
HX YHCNe BapHAHTH! (OTOMETPHUECKOro ¢ NMpHMEHEHHEM B KaueCTBE DEarcHToB B-HHT-
po3so-a-Hadrona.

Coedurenus MblWbAKE B NOBBINEHHBIX KOHIEHTPALMSAX SBJAITCS TOKCHYHBIMH
IS OpraHMaMa 4eNoBeKa M JKHBOTHBEIX, TOPMO3AT OKHCIMTENBHBIE NMpPOLECCHI, YXYI-
AT cHabxeHHe KHCIJIOpONOM OpraHoB M TKaHeid. B mopepxHOCTHEIX BOmax 3TH coe-
IMHEHHS HaXOOATCA B pacTBOPEHHOM H B3BeIIEHHOM COCTOSHHMSAX, COOTHOLIEHHE
MEXJTY KOTOphIMM ONpenensercd cocraBoM BoJ, 3HauenneM pH pacrsopa. Bapemenusiii
MBIUBSAK mpencransfer cobod copbupoBaHHBIE coenWHEHMA MbluubsiKa (copbeHTOM
MOTYT OBITE MHIPOOKHMCE XeJle3a, INIMHHCTEIE MHHepalis M ap.). B pacteoperHoM coc-
TOSIHHH MBIIILAK BCTPEYaeTCs B TpEX- U NATHBANEHTHOH dopMax.

Ilpn HEOGXOOMMOCTH B NEPeUeHs KOHTPOJMPYEMBIX FHAPOXMMMYECKHX MoKasare-
nied Moxer OhTh BKIIOYEHO OTpefeNieHHe CoNepKaHus PaqHOaKTHBHEIX 3/IEMEHTOB MK
OPYTHX BEUIECTB, BIMAKIIHX Ha KAUECTBO BOJEL.

Jnsi peanuM3aliH FHAPOXMMHYECKHX METONOB aHalu3a Boaml paspaboraHo u B
MycKaercs MpoMBbIIJIEHHOCTLI0 MHOTO pasHoobpastsix npubopos.

2. [IPUBOPLI AJIA KOHTPONA MAPOXUMUYECKUX MOKA3ATENEN
KAYECTBA BO/lbI

2.1. ONTUYECKUE NPUBOPHI

ONTHYECKHMM METOJaMM M CPENCTBAMH H3IMEDEHMA HA3HBAIT TaKue METOOkl M
CPEacCTBa, B OCHOBY KOTOPHIX TOJIOXKEHA 3aBHCMMOCTL ONTHYECKMX CBOHCTB AHANMAM-
PYeMOH cpejbl HJIH CBOMCTB NPOXOMAIIEro Yepes Hee 3NEKTPOMATHHTHOIO H3JTYYEHHS
OT KOJECTBa OMpenesisieMoro KoMIOHEHTa B aHaiuaupyemoil npobe. B rpynny on-
THUECKHMX METONOB BXOAAT pedpaKromerpuueckud, GoroMerpHueCKii, NONSAPUMETpH-
YeCKHH, TypOHMAMMETPHUECKHHA, HeeNoMeTDHUECKHA M JIOMHHEeCUEHTHBI METONBL.

IC onTHyeckuM CBONCTBAM aHANMM3UPYEMON CDENBI OTHOCST: HHTEHCHBHOCTE OKpac-
Kit, 1IBET, CBRTONOITOWEHHE, CBeTOpaccesiHue, NpeNoMIeHHe CBeTa, BpalleHue Iioc:
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KOCTH MOJIApH3allMH [JIOCKONONADPHIOBaHHOIO CBETA, CBEUYEHHME BelecTsa Moj JAeHcT-
pHeM obnyueHus.

OcHOBHBIE Y3/ibl ONTHYECKHX MpHOOPOB — M3Myuarellb, KiBETa ¢ aHAJM3HDPyeMOH
1poGoH M NMPUEMHHIC,

OnTHyecKHe aHAJIH3ATOPH TOMPA3NeNAOT Ha MOHOXDOMATHYECKHE, B KOTOPBIX
HCHOJNB3YIOT H3NyYeHHE C ONpeneNIeHHOH JUJIMHOH BONHBE, M HEMOHOXDOMATHYECKHE C
IIMPOKHMM CIIEKTPOM ANHH BOMH H3Ny4YeHHHA, a MO CHEeKTpY M3NyyeHHs — Ha aHanu3a-
TOpHl BHAUMOM, ybTpadHoneroBoH ¥ MHGppaKpacHOH vacres cneKTpa. ,

Pedpaxromerpaueckue Mmeroxnsl. OCHOPAHBL! HA 3aBHCHMOCTH IMOKasartens npeioMm-
NIeHns OT coctaBa cpensi. HapecTHo, yTo NpH NageHMH CBETOBOIO Jiyya Ha rpaHMIy pas-
Hena ABYX Cpel M3MEHsSieTcsl HaripaBJieHHe — MpenomiieHmne ero aBwxeHms. Mepoii
CTENEeHH INpEeJIOMNIEHHS CIY)XHT MOKasaTells TpenoMJeHHs, DPaBHMH OTHOLIEHHW CKO-
POCTH CBETa B BaKyyMe K CKOPOCTH CBETa B BEILECTBE.

lloxasarens npesioMIeHHS 3aBMCHT OT IIPHPOMIBI, ArperaTHOroO COCTOAHMSA BeEIlIecTRa,
BHEMWHMUX ycNoBuit (TeMneparypsl, maBJleHHs) W NIMHE BOJIHE Najaiomero coera. Jra
3aBHCHMOCT YCTAHABI/MBAeICA 3IKCINePHMEHTANMEHO IyTéM onpenesieHHs MNoKalaresns
MApeioMJIeHHs QS psifa CTAHJAPTHEIX CPell MIBECTHOIO COCTaBa.

Ha ocHoBe noNyuyeHHBIX NaHHBIX BEMEDPUMBAT KaNuGpoBOuHLN rpadHK B KOOpIH-
HATax: COCTAB CMecHM - ToKasarens npenomieHus. Ilo ocH cocraBOB OTKIIANKBAIOT
COMEPXaHHE ONHOrO M3 KOMNOHEHTOB B cMecH. Ilo taKkoMy rpadmKy MOXHO onpeme-
JIATE NMOKA3aTesns NpesIoMJIEHHS CMecH HeMIBeCTHOIo COCTaBa M YCTAHOBHTH €€ cocrar.

JocrouHcTBO ped)paKToMETPMUECKOro MeTona aHalu3a — TNpocToTa, TouHocr (o
COTEIX HoJied MpoleHTa KoJMYecTPa ailalM3MpyeMoro Beuiectsa), GuicTpora, BO3IMOXK-
HOCT: ITPOBOMIMTE AHANKI NpH ManoM Konmyecrse Bemecrsa (0,05...0,5 r) n Gea orbopa
npo0kL.

PedpakToMerpsl MCIONBIYIOT [JIS KOJMHUECTBEHHOrO aHallin3a pa3MuuHeix GHMHADHBIX
CHCTEM: BOJIHEIX PacTBOPOB BElLECTB, HEBOMHLIX pPacTBOPOB, CMeceH JBYX MHaKocTe.
O6sextamu aHamu3a CNyXaT pacTBOPH CIMPTOB, caxapa, rIIMLEDHHA, KHCIIOT, OCHOBa-
Hu#, coneii. Takne npubopsl MOXKHO NPHMEHAT, M NNA aHalM3a TPOMHBIX CHCTEM.
OpHako B 3TOM clyuae HeoBXoqUMO yCcTaHOBJIEHNHE 3aBUCHMOCTH €nie ogHoro akropa
(mnorHoCTH, TEMNEPATYDH KuNeHKSA, IOBEPXHOCTHOrO HATSUKEHHS, BAIKOCTH M T. 1) OT
COCTaRa CMeCH.

B ocroBy paforsl pedpakroMerpoB uacTo NMOJIOMEHH! CTEKTpoMeTpHuecKui crocob
H3MEpeHHS MOKa3aTesNlf NpenoMieHus M cnocol MOMHOrO BHYIPEHHEro OTpAaMeHus.

Cnexrpomerpuveckull cnocob saKmoyaercsl B cnegywoniem. llokasarens npenomie-
HHS ONpENeNsiioT No yriy HauMeHBIIero OTKJIOHEHHS CBETOBOIO JIyua B CTEKJIAHHOM
npuame (KroBere), sanonHeH ol aHaMM3MpyeMoit xumKoctsio. Kiopera cocTout M3 aByx
yacred, B OHOM M3 KOTODHIX HAXOOMTCA CPABHHTENHHAS KHIKOCTH C HIBECTHBIM
3HauEHHEM MOKa3aTeNlst NPeNoMNeHHs 1N, a B APYTOA — aHalHIApyeMasl XHIKOCTh,
3HaueHue NoKasaTens MpeloMICHHS KOTOPOH n, Hamo onpenenut. llpung = n, nyu
HEe OTKJIOHAETCHA 0T CBOEro HavalisHoro Hanpasyienust. Ilpu ng < n, umm ng > n, ayu
OTKJIOHSAETCHA B TOM MJIM MHOM HANpaBieHHH.

llpuHuMNMANLEAA CXeMa aBTOMATHYECKOro CNeKTPOMETpHYecKoro pedpairoMmerpa
NnoKasaHa Ha pucynke 2.1, Jlyy cpera or ucrounuka I uepes nuusy 2 u guadparmy 3
nonanaer B Kiosery 4. Korma KoHUEHTpauMy aHaMMIHPYEMOr0 M CPAaBHHTENBLHOIO
PacTBopOB paBHH, NTyu CBETa NPOXOMMT uepes Kwsery 6es oTKJIoHEHHS H paBHOMEDHO
oceemaer oba doroconporusnerus ¢; u @, , NpH TOM CHrHAJ Ha sxone B 3 pases Hy-
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1 = nerouHMK cpera; 2 — KOHEHCOpHAs NHH3a; 3 — nuadparma; 4 — Kiopera; 5 — KOMIEHCAlHOH-
HAS MUTACTHHKA; 6 — yKasarems; 3Y — anexrpoHHEi yeumurens; Pl — pesepeupHuil ABHraTens;
@) 1 ¢, — dorocoNPOTHRNEHNA; Ny — NOKA3ATEN: NMPENOMICHHA CPABHHTENLHON XHIKOCTH;
Ny = NOKa3aTesh NPENOMIEHHA AHANTHIUPYEMOH MHOKOCTH

mo. [lpn uaMeHeHHH KOHUEHTPALMM aHAJIM3KPYEMOH cpensl Tyy CBETa OTKJIOHSeTcs, H
PABEHCTBO OCBEIIEHHOCTH (OTOCONPOTHBJICHNHA Hapymaercs teM OGonbiue, yem Gonbiue
OTKJIOHEHHE KoHIeHTpanu#. Curuan pasbanasca wepes 3Y nNpuBOOHMT BO BpalleHHe
neurarens P, PI HaumHaer noBopauMBaTh KOMNEHCALHMOHHYIO NNACTHHKY 5 B HYX-
HOM HAIIpaBJIEHMM OO YCTAHOBJIEHMS DABEHCTBA OCBEHIEHHOCTH (HOTOCONpPOTHBISHMIL,
Yron noeopora, onpeneisieMulif Mo yKasatelw 6, spisiercd MepoH KOHIEHTpaIHH
pactBopa. HaMeHeHHEM TOMIIMHE NIACTHHKHM 5 HIMEHAIT Npejen uiMepeHns mpubo-

pa.
PedpaxTomerpsl ¢ nuddepeHIHAMEHEIMHE KIOBETaMH NMPHMEHAIOT I8 aHaH3a TIpo3-

PAYHBIX H MOJIYNPO3pPayHbIX KHIKOCTEH,

Cnoco6 nonHo20 8HYTPeHHE20 OTPaXEeHUs OCHOBAaH Ha chexywonieM. Ilpy npoxox-
JNEHUH M3 ONTHYECKH DoJjiee NJIOTHOH CPe/ibl B MEHee MIOTHYI0 JIyy CBeTa OTPAXKaercs oT
rpaHMIL pasfenia cpen. Yro/l nageHus Jyuya mMoxer Oute mogobpaH TaK, YTO OTpAXEH-
HBE Tyy Oymer napaniesied rpaHune pasmena 3tix cpen. Takod yron Hassipaior mnpe-
NeNnbHBIM, a CBA3AHHOE ¢ 3THM SABJIEHME — IMOJHHIM BHYTPEHHHMM oTpakeHweM. [ns
aHANH3a HEMpPO3PauHBIX MHIOKOCTEH HCMOMB3YIOT 3aBHCHMOCT: MEXIy nNpenensHBIM
YTJIOM H HX COCTABOM.

[ipuHIMMHaNLHAs CXeMa aBTOMAaTHUECKOro pedpakromerpa NMOJNHOIO BHYTPEHHEro
OTpaXKeHHs NoKasaHa Ha pucyHke 2.2, B tpybonposon I, no KotopoMy NporeKaer aHa-
NMHINpyeMasd XHOKOCTh, BMOHTHpPOBaHa HaMmeputeNibHasd Kwosera 2. [Magawommi Ha
Kiopery cBeT (0T MCTOYHMKA 5) MPOXOAMT uepe3 MpeaBapuTe/bHbIA cBeTOOMILTD 4 M
KoJumiMaTop 3 M, OTpaXkasick OT rpaHHILI pasmena cpen (aHanuampyemasi XHIKOCTh M
npu3Ma), momnajaer yepes onTHUecKmii pacceMBaress 9 Ha doroanement ¢, u 3epka-
o 8, a satrem Ha dpoToanement 3, Curnan paabanaHca ot pOTOINEMEHTOB Yepes IeKT-
POHHBIM YCHNIHTENB 6 MOCTYNAET Ha PEBEPCHBHBIN ABMIaTeNs 7, KOTOPHII NOBOPAYHBALCT
3epKasio 8§ ;o Tex MOp, NOKA OTpayKeHHBU! OT Hero CBeT, HanpapjeHHbHi Ha $3,, He
YPaBHOBECHT CBETOBOro MoToKa, Namaloliero Ha ¢3,.

OcHoBHast MOrpelHOCTh H3MEPEHHS ¢ MoMolso pedpaktomerpos — 0,5...1,5 %.

Peppakromerpsl, B OCHOBY paboThi KOTOpHIX MONOXNEHO SBNIEHHE HHTepdepeHLuH,
HajLBawT uHTepdepomerpamu. fpsieHne mATEpOEpPEHLNE 3aK/IOYAETCH B TOM, 4TO Ha
3KpaHe J[Ba COBMEIIEHHBIX Jlyya, HCXOMAMMX H3 OHOr0 MCTOUYHHKA, DAIT YBeJIHYyeHHe
OCBELEHHOCTH, eCcTIH IIPOXOMAT OJMHAKOBBLIH ITYyTh, M 3aTEMHEHME, €CJ/IH PAajHOCTh HMX
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@3,

Prc. 2.2, Cxema aBTOMATHGECKONO PehpAKIOMETDS NMOMHONO BHYIPEHHEr0 OTDAKEHNS:

] = rpybonpopom; 2 — mamepHTensHan KoBera; 3 — Konmumarop; 4 — npeapapuTensHLiit cpero-
unerp; 5 — McTounMK cBeTa; 6 — ANMEKTPOHHEN YCHNIMTEN:; 7 = DPeBepCHBHEIR mBurarernms; § —
depxano; 9 — onruyeckuit paccenparens; 3 ¥ ¢35 — doroanemenTst

nyredt KpatHa mfHe BoNHBI cBera. B murepdepomerpax omMH Nyy TPOXOMMT yepes
KIOBETYy ¢ aHa/IM3HDYEeMBIM PACcTBOPOM, a JPYTOM — CO CPABHHTENTHBIM,

YyBcTBHTENBHOCTS MHTEpGEpeHIMOHHEIX pedpaKroMerpoB pocruraer 106,103,
OtHocuTe M HAS MOrPEIHOCT H3MEPEHHSI KOHIEHTPALIMK ¢ MOMONIBI0 HHbGepe AL
HBIX pedpakromerpoB cocrasnser ot 10—5 no 5:10~7, pedpakroMerpoB MONHOrO BHYT-
penajrn otpaxcenus — or 10~4 go 105, a peppakromerpos uHTEHCHBHOCTH — o1 10-5 10
5105,

Poromerprueckne Merogil. OCHOBaHE! Ha CPABHEHMH IOTJIOMIEHMS HIH NPOIYycKa-
HHSl CBETA craHmapTHBIM M HCC/leJlyeMbIM pacTBopaMH. CreneHs NOrMOMEHMS C(Bera
DOTOMETPHDYEMEIM PACTBOPOM HIMEPSIOT ¢ TMOMOIIBI0 (POTOKONOPHMETPOB H CIEKIpo-
¢oromerpon. OnruuecKylo IJIOTHOCT: CTAHNAPTHOTO M MCCIENYEMOr0 OKpPAIIEHHBIX
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pacTBOpOB Bcerga OMNpemeNsAnT MO OTHOLIeHHI0 K pacrBopy cpaBHeHMs (HyneBoM
pactBop). B KauectBe pacTBOpa CpaBHEHHS MOXKHO HMCNOJB3OBATH A/IMKBOTHYHI YacTh
HCCleqyeMoro pacreopa, comepaamero pce pnobaBnsieMble KOMIOHEHTEL, Kpome
pearenra, ofpasywouiero ¢ onpenefiseMsM HOHOM OKpalueHHoe coennHenne. Ecnmu no-
DapnsAeMsli PEaréHT M BCE OCTalIbHBIE KOMMOHEHTH! paCTBOPA cpaBHeHHS GecIiBeTHH! M,
clienoBaTeNisHO, HE MOrJIOManT JIyYeH B BMOMMOH oblacTH clexTpa, TO B Kayecree
pPacTBOpa CPaBHEHMS MOXHO BIATH NHCTH/UTHPOBAHHYIO BOJY.

B anamuTHuecKoi MpaKTHKe NMPHMEHSIT B OCHOBHOM JBa crnocoba H3MepeHHs KOH-
LIEHTPAllHH PacTBOPOB — Kojopumerprueckuil ("Konop” — user) # doTOINEKTPOKONO-
PHMETPHYCCKHH,

Konopumerpuueckud cnocol 3aKmouaercs B Nepesone aHaIH3HPYEeMOro KOMIIOHEeH-
T4 B COEMHEHHME ¢ XapaKTepHOM OKpacKoH. HHTEHCHBHOCT, OKpacKH 3aBHCHT OT KOH-
neHrpauuy. Ee ompenensior BHM3YalsHO IO CPABHEHMIO CO CTAHNApPTHBIM DaCcTBODOM,
HMEIMM H3IBECTHYI0 KOHLEHTpaUMi0 aHalMaupyemoro peuectsa. [Insi uaMepeHHMit
cocTaBisuoT Habop CTAHZAPTHRIX PACTBOPOB BO BCEM QMAlA30He HHTepecywInux jHaye-
HUH KOHUEHTpauuu. JToT chocol mamMepeHns KoHueHTpauni obNamaer HEBHICOKOH Tou-
HOCTHI0, HO Onarofaps NpoCcTOTe €ro MKPOKO MCNOMLIYIOT.

BusyansHasi KoJIOpHMETDHSI MMEET creylolue NpeuMyInecTsa: BOIMOXHOCTL NpH-
MEHEHHSA B IOJIEBLIX YCJOBHAX; MPOCTOTA M JEIUEBH3IHA ANNapaTyphbl; OTHOCHTEJILHO
Gonbwas Beicora (30 cm 1 Gomee) unmuEmpos Hacenepa Mo3poJisier MpH PACCMOTPEHMM
CBEPXY BHH3 H3IMEpPSATh HHTEHCHBHOCTH HBEeTa OueHs cNalooKpameHHLIX pacTBOPOB;
cnaboe HaMeHEHHEe OTTEHKA OKPAacK¥ cpa3y ofHapyxuBaercd NpH BHIyallbHOM HaMepe-
HHHM, HO E. MOKeT DBLITE 3aMeueHO NMpH Hcnob30BaHuK Npubopos.

PoroanexTpoxonopumerpuveckutl cnocob sakmouaercs B onpeneneHnn KOHIUEHTpa-
LMK DacTBOpa MO creneHH ocjablieHHsi HMHTEHCHBHOCTH NEpBOHAaYaNbHOIO CBETOBOrO
MOTOKA ¢ MOMOIBI (oTo3NeMeHToB. POTOINIEKTPOKONOPHMETPH HMMET WIKaNkl, OT-
IrpagyHpOBAHHBIE HE B EOMHMIAX KOHHIEHTPALMM, 2 B €QMHHIAX ONTHYECKOH MIOTHOC-
™. llpn aHammae wmcnone3ylor rpapukH “ornTHyecKasl NJIOTHOCTE — KOHUEHTpauusa”,
KOTOpbi€ CTPOSAT, M3MEpAA HAa jJaHHOM HpHOOpEe ONTHYECKYID IIOTHOCTH HECKOMbKMX
CTAHIAPTHBIX PacTBOPOB.

[lpumensemuie B poroMerpunt NpHGOPHI COCTOST M3 YETHIPEX yacTel, NMocnenoBaTeb-
HO pacnojIoKeHHLIX OJHA 3a HPYToM: MCTOUHMK CBETa, MOHOXPOMATOp, KIOBETH C aHa-
NU3NPYEMBIM M CPABHMTELHBIM pacTBopaMu, aerekrop (doroanement, npeppamaomuii
JHEPIHI0 H3NTYUEHHS B 3NEKTPHUECKYIO).

MonoxpoMaTop — 3T0 YCTPOMCTBO, BHUE/SAINEe H3 IUHDOKOro clHexrpa NOTOKa
H3JIy4YeHHS Y3KYW YacTk O/IMHH BOJIH, MPH KOTOPHIX potoMerpHuecKui 3pdexr nposs-
nserca ¢ HauboNbiueH YyBCTBMTENLHOCTEI0. B Kavectse MOHOXPOMATOPOB MCHONB3YIOT
CBETOOHMNBTPEL, MPHAME H THOPAKUHOHELIE PELIETKH.

KoncrpyKunu npubopoB 3aBHCAT 0T T0ro, B Kakoi ofnacrtu cnexrpa (ynstpadmo-
neropoi, BUAMMON MK HHYPAKPACHOH) NPOBONAT H3IMEPEHHMSA.

O6rryHo BHIOHpAIOT H3MyueHHe B ToH o6nacTH ANuHE BOJIH, B KOTOPOH onpenenseMoe
coenHHeHHEe HMeeT MAaKCHMAaJIbHOE CBeTOMNOrNOLeH e, 4 IPHMECH — MHHUMaJIbHOE.

llo KOHCTPYKTHBHOMY NpH3HaKy $CTOMETPHUECKHE aHANM3ATODH AENAT HA ONHO- H
OBYXJTyueBbie.

B onHoNnyueBbIX aHANMM3STOPAX HA NYTH CBETOBOIO MOTOKA YCTAHABIMBAIT IOCHe-
TIOBaTe/IbHO KIOBETHl C aHanusupyemMor npobod M ofipasuom CpaBHEHHMS W HM3IMEpSIOT
COOTBETCTBYIOIME COOTHOLIEHHS HHTEHCHBHOCTEH TNoToKAa ManyueHms. JtH npubopm
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IpoCTsl, HO TPeDYI0T BHICOKOCTaOMIBHBIX HCTQUHMKOB H3JNIYUEHHS M INPUEMHHKOB.

B mByxiyueBbIX aHalu3aTopax obe KioBeT MOMELAT B pa3Hele MOTOKM H3lyye-
aus. [loatomy B TaKue Npubops KpoMe YKa3aHHBIX BBIIIE 3JIEMEHTOB BXONAT NENUTelNs
[OoTOKa CBETa, CHCTEMa MOOYNALUMH ONA pa3felieHHMs CHrHaJIoB oT oDoMX NMOTOKOB H
ONTHYECKOE YCTPOHCTBO HJIS COenMHEHHMS OOOMX TMOTOKOB Ha ONMH NPHEMHMK. OTH
npubope! 00N1agalnT CYIECTBEHHO NTyymel cTabuIbHOCTH0 MO CPaABHEHHI ¢ OJHONyYe-
BBIMH. HX HCIOJNBE3IYIOT NPEMMYIIECTBEHHO MJIA HENPEePHBHOM 3alHCH CTEKTPOB H [NA
u3MepeHuH, Tpebyromux ocobfeHHO BHICOKOH crabunbHocr. BemecTe ¥ coemmHeHHH,
MOTJIOIAINHX CBET PaBHOMEPHO BO BCEX YUacTKaxX CIeKTpa, H3BECTHO OuYeHb Malo.
BoMbIIMHCTBO XK€ BEIMECTB MOrJIOMIAeT NPEMMYIUECTBEHHO H3alyueHHEe B KaKOM-TO
XapaKTepHOM Yy4acTKe crneKtpa. B 3toM cliiyuae M3MepeHHe oONpefelleHHOM NIMHME
BOJIHE! (TaKO€ M3jyueHHe Ha3HBal0T MOHOXDOMATHYECKMM), COOTBETCTBYMIIEH Mak-
cUMyMy nornomeHus, 6yner Gonee TouHbBIM, a BIAMSIHHE CONMYTCTBYIOIHX BEIECTB —
HEaHAYMTeIIh HEIM,

B 3aBHCHMOCTH OT IIMPHMHE! BHIIENEHHOrO YuacTKa CNeKrpa pasflnuainT $oToINeKT-
pokonopumerpsl (PIK) i cnexrpodoromerpst (CP). CP ornuuarorcs or ®IK tem, uto B
HHX BBIIENAETCA 3HAUHTeNIbHO DoJiee y3KMHM yuacTOK CNEKTpa M HX MOXHO HAaCTpaM-
BaTh Ha paajinyHble TpebyeMEie 3HAUEHHS NJIHMH BOJH K MMEHHO T€, B KOTODBIX aHANu-
supyemoe BemecTBo (Tounee, of6pasoBaHHOe coeMHEHne) “ONTHUECKH pearupyer” c
HanOoNbIeH YyBCTBHTENBHOCTBI0, UTO NMO3BOJIAET C €ro NOMOINBI0 M3YUaTh CEEToNor-
NIOLIEHMS B OTAENBHBIX YyuyacTKax cMNeKTpa, TO €CTe BecTH HabMiomeHus Mo BCEMY
CHEKTPY MOrJIoWEeHHUs M, TaKuM obpasoM, BeIGHpaTe ONTHMAaJILHEE YCJIOBMS MHiaMepe-
HuA, Ognako 3K sxaunrensHo npome CP mo KoHCTpYKuMK 1 B pabore.

Onrtuyeckasi cxema OByxnyueBoro ¢oroanekrpokonopumerpa ®IK-60 nmoxasana Ha
pucyrke 2.3, Bepxamii (mo cxeme) IMOTOK — H3MEPHTENBHBIN, HMXKHHIA — KOMIEHCAIHOH-
HBIH, Hute amMne: JT mocpencTeoM OBYX KOHmeHcaTopos K 1 ¥ Ko H ABYX 3epKal 3,1 3,
H300paxaercst Ha nuH3aX Oy i 0, HsobpaxeHus HuTH Npoenupynotcs NuH3aMu O, k 0,
H cBOpATCA 3epKalamu 35 M 3, u npuamoH [T B noJyocts dotoanemedra ¢. Monyns-
T0Op M Monynupyer BepxHHH M HHXKHHH CBeTOBhIE NMOTOKH B mpotHsodase. 3T ceeTo-
BBIE MOTOKH uepes cBeToduisTpH C; M Cy B KioBeTsl K NonamanT Ha (OTo3/IEMEHT H
BO30yxganT nMepeMeHHHH 3JIEKTPHUYECKHI TOK, MPONOPUHOHAJLHLIA DAsHOCTH CBETO-
BBIX MoTOKOB obeux Bersed npubopa.

B BepxHui cBeTOBOM MOTOK BKIIOYAT KKBETH ¢ pactBopoM. Hduadparma JI; nos-
HOCThI0 OTKpHITa (orcuer 100 mo mikane npomyckanus). Hamenss niomans muadpar-
MBI J[,, yPaBHHBaKT HHTEHCHBHOCTH OOOHX CBETOBBIX NOTOKOB, UTO COOTBETCIBYET
HyJleBOMY HONOXEHHK CTPENKH MHKpoaMmmepMmerpa. 3ateM KIOBETY C pacTBODOM
JaMeHSI0T TAKOH e KiOBETOM ¢ PacTBODHTENIEM MM KOHTDOJIBHAIM DAcTBOpOM, Gonee
IpO3pauHbIM, YeM aHaiusupyeMbid. Hamenss muomanms muadparmsr NI, yMeHsIAoT
HHTEHCHBHOCTB CBETOBOrD MOTOKA 3TOH BETBH N0 NEPBOHAYaJILHOH, TO €CcTh BHOBH MNOJI-
BOIAT CTPENIKY MHKpoaMInepMerpa K HyneBoMYy nolloxeHHwo. IloNyueHHRH oTCuer mo
IOKane M3MEpHTENbHOH nuadparmsl Oyner COOTBETCTBOBATH OTHOLIEHMI0 3HAYEHHHM
CBETOBOr0 MOTOKa, NMpOIIEHIIEro Yepes pacTBop, K 3HAYEHHIO CBETOBOro I0TOKA, Npo-
IIeNmero yepes pacTBOPHTENb MIIM KOHTDONBHBUA DAcTBOP, M, TaKMM 00pasoM,, mact
3HaYeHHe NpoNycKaHHA PacTBopa MO OTHOIIEHMI0 K DPACTBOPHTEN HIIH KOHTPOJIBHOMY
pacreopy.

llpenen uamepenns xoadduumuentos nponyckauus npubopom PIK-60 — or 5 go
100 %. Hameperus MPoBOKSAT B AMaNa3oHe MJMH BoJH or 360 mo 1000 mm. AGcosmornas
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Prc. 2.3. Onmugecxan cxema apyxnywesoro (Goroanexrpuuecxoro xonopmerpa $IK-60:

Iy, [y = nuadparmer; 34, 34, 34, 34 — seprana; K — xwopers; Ky, K7 — xonnencaropui; JI —
namna; M — monynsarop; Oy, O,, D‘;, D‘I — muHas I — npuama; Cy, C7 — ceerodumrp; @ —
doToaneMent

norpemwHocts Mameperust X1 %. Ilpubop mmeer neesaAts nap cBeTOQHMNILTPOB: OMOHY
rnapy — nis uaMepeHus B 6mxied yisrpadruoneropor obnacT; naAre — QNS BHIHMOMH,
TPH — ans bixHEeH HHpaKpacHoH obllacTH cnexkrpa.

Poroanexrprueckme Konopmmerps KK, ®IK-56, ®IK-56M. IIpenHasHaueHs: gius
H3MEDeHHS! MpPONYCKAHHA MNH ONTHYECKOH TNJIOTHOCTH pacTBOpPOB B OHANa3oHE
315...630 BM ¥ onpenesieHEs KOHIIEHTPAIMH BELIECTB B DACTBOPE (DOTOMETPHUECKHMHM
METONIAMM. ITH KOJIODMMETPH! MO3BONSIOT TAKKE [NPOBOANTH OTHOCHTENILHKE H3Mepe-
HHS HHTEHCHBHOCTH PaCCeAHHS B3BEceH, SIMYJILCHH B KOJIMOMOHBIX PACTBOPOB B Ipo-
xomnsimem csere. llpubopu ®IK-56M, OIK-56 MmoryT KoMnneKToBaThCd HOMOJHHTENS:
HEIM THTpOBAJIbHBIM TipHcniocobnenwem TIIP, koropoe no3ponsier ocymiecTsisiTh
doToMEeTpHUECKOE THTPOBAHHE,

Bce paccmatpuBaembie KonopuMerpsl obecneunBanT HIMepeHHE NPOMyCKAaHKHA OT
100 05 % (A =0..1,3). Yyacrox mxasnsl nponyckanus or S5m0 0,1 % (4 = 1,3...3)
CITYJKHT OJISl OPHEHTHPOBOYHBIX MaMepeHud, Abco/moTHasi morpemwHocTs Npubopos mpy
H3MEpeHHH NponycKaHusa He npepnimaer 1 %. Cpemuee KBanpaTHYecKoe OTKIOHEHHeE
onpejieieHusi MponycKaHusa ro pesynsrataM 10 mamepennii — we Gonee 0,3 % (0,003).

B Kauecrse mcrouHmuxa ceera B npubope KOK mcmosmayior naMny HakaluBaHus
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KI'M 6,315 (6,3 B, 15 Br), c Kotopoif BosmoxHa palora B puanasoHe [JMH BOIMH
315...630 M. B npnBopax ®IK-56, ®IK-56M mpumensuor namny Hakanupanus PH-33
(8 B, 35 Br) ¥ PTyTHO-KBApUEBYH JaMIly IIPK-120 ceepxemicokoro mapnenmsi (moumi-
socteio 120 Br), obecneumsanmme Bo3MOXHOCTS paforst B muanasoHe 315...
630 mm.

Bce paccMaTpHBaeMhlié KOJOpPHMETpH cHabxeHBl HabOpoM Y3KOMONOCHBIX CBE-
TOGUIBTPOB, CNEKTpAlibHHE XapaKTePHCTHKH KOTODHX MpPEACTaBJIeHN B rabnm-

ne 2.1.

a.1. xmwm cperodmmsrpon nputopos KOK, 0IK-56M, IK-56

Homep Ha MapkuposKa Ilnvea BonHEL, cooreer- | llomymMpeua nonocs:
pyxosiTie coerodubTpa CTBYIOLLAA MAKCHMYMY MPOITYCKAHMSL, HM
MPOITYCKAHMS, HM

1 1 35 =5 SIS
2 2 364 £5 25£10
3 3 400 £5 45 £ 10
4 4 440 £5 40 £ 15
5 5 490 £ 10 3510
6 6 540 £10 2510
7 7 572 £ 10 3010
8 8 590 £ 10 -

3 9 630 £ 10 -

Npumeuanue. Coeropumerp N° 9 taymur ana OpHeHTHPOBOYHBIX HM3Meperwil. Ilnsa ceero-
dsumerpos N° 8 1 9 yiasana npeneNnbHas ANMHA BOMHLI 0T MAKCHMYMA.

O6mas ontHueckas cxema Konopumerpo KOK, ®IK-56M, ®IK-56 npencrasnena
Ha pucyske 2.4. CeeroBoii NOTOK OT HCTOYHHKa cBera I uepes ceroduiustp 2 monanaer
Ha MpH3MY J, KOTOpasi eNUT ere Ha qpa roroKa: NeBsId ¥ NpaBhif. ITH MapansensHEe
NOTOKKM MuyT uepes Kiopersl 4—4 wmn 4—4 n guadparmui 5 u 6 Ha QoOTOINEMEHTH 7,
nopKmoueHHsie Mo quddepeHHANLHON CXeME 4epe3 YCHIHTENb NOCTOAHHOMO TOKa K
MHKpoaMnepmerpy. B nmpasuiii cBeToBod MOTOK MOXHO MOCNENOBATENLHO BBOJMTL Kio-
BeTy 4 ¢ pacTBOpHTENEM (MM PaCTBOPOM CPAaBHEHMS) MIIK KIOBETY 4' ¢ mecnemyemsm
pactBopoM. PasnpikHaa guadparma 5, pacnonioxeHHasi B MpaBoM MOTOKE cBeTa, NpH
BpaueHuy cBA3aHHoro ¢ Hed DapabaHa M3MeHsIeT jJHAYEHHE CBETOBOro MOTOKA, Malamn-
mero Ha npasbii doroanement. lpaswii Gapaban ABNAeTcd HIMEPHTENIBHEIM, JIEBBI —
KOMIIEHCAIIHOHHBIM.

PoroonexTpEuecKHE opHONyuenod KoHmenTpammoEELIM Komopumerp KOK-Z,
llpennasnauen 1St M3MEpPEeHHS MPONYCKAHMS, ONTHYECKOH MJOTHOCTH M KOHUEHT-
Pall¥M OKpAaUIEHHLIX DPAcTBOPOB, pacceMBapIIMX Bipeced, IMYMLCHA H KOJJIOHAHBIX
pactBopoB B obnactm cnexkrpa 315..980 mm. Ilpenens! maMepeHHs NPOMyCKAaHMA —
100...5 % (A = 0...1,3). OcHopHas abcoMmoTHas MOrPeIHOCT, H3MEPEHHS MPONYCKAHKA —
1 %. XapaKTepucTHKH cBeTodHILTPOB Npejcraniiens B Tabme 2.2,
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2A. Ommecxan exema doroanexrpaaeckx Konopumerpos KOK, ©IK-56M, OIK-56:

I — nerounux coers; 2 — ceerodunbrp; 3 — npusma; 4 u 4 — KoBerw ¢ pacrBopuTenen (W
PACTBOPOM CPABHEHMS) M ¢ HCCTENYEMBIM PACTBOPOM; 5 ¥ 6 — PAsHBMIKHAS M KOMIICHCAIIMOHHAS
smadparmer; 7 — doroanemenTs

2.2, CoexrpiHEC XAPAKTEPHCTHICH CBETOdIILTPOD K doroanexTpryecKomy
rKononusmerpy KOK-2

Mapxiponica MapkuposKa IlmiHa ponusl, cooteer- | llonymmMpHHEA nonock
HA AMcKe CBETODHNLTDA CTBYIOLUAA MAKCHMYMY MPOMYyCKAHMA, HM
NPOITY CKAHNS, HM
1 315 ST 5 I5£15
2 364 364 £5 25+ 10
3 400 400 £5 4510
4 440 440 £ 10 40 £ 15
5 490 490 £10 3510
6 540 540 =10 2510
7 590 590 £10 25 £ 10
8 670 670% 5 205
9 750 750 £5 20X 5
10 870 870 £5 25+ 5§
11 980 980 £5 %t 5

llpubop KOPK-2 mMoxer KOMIUIEKTOBATBCH IUHMPOKMM HabGopom MNpsiMOYTOJNBHBIX

KioBeT (NocTaBNA0TCA MO XeNaHHIo 3aKajyHKa):
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Ha6op N° 2 (ocrosnoil)

~ Pabouas AUTHES KIOBETE, MM 50 30 20 10 5
O6nem, M 20 14 9 5 2,3
Habop N° 1
Paboyan QNMHA KIDBETHI, MM 20 10 5 3 1
HaGop N° 3
~ PaBouan QUIMHEA KIOBEThI, MM 100 50 30 20
Muxpoxwosers:
Pabouas QIMHA MMKDOKIODETE], MM 10 5 3 2
O6bem, Mn 0,40 0,02 0,02 0,08

- Onmayeckas cxema Konopumerpa KOK-2 npusenena sa pucyrxe 2.5. Cper or ra-
norexHo¥ Manorabapurhoi nammer (KI'M 6,3-15) I npoxoaur mocnegoBartefsHO uepes
CHCTEMY JIMH3, TENJIO3AIMTHBEIM, HEHTpaJbHBIH, BHLOpAHHHMN LBECTHOH CcBETOGMIBLIPH
2...4, KioBery 5 ¢ pacTBODOM CPaBHEHMS MJIM ¢ MCCACNYEMEIM PACTBODOM M NONAAET Ha
ANacTHHY 7, Koropasi genur ceeropoi norok Ha nsa: 10 % csera nanpapnserca Ha do-
rouuon (®0-7K) 6 (npu mamepenusix B obnactu cnexrtpa 590...980 mv) u 90 % — ma
doroanement (P-26) 8 (npu usmeperusax B obnacti cnexrpa 315...540 1m).

- Opuonyuesue cuexrpoporomerpu CP-26, CP-16. Ipennassauensl qiis HaMeperHns
NPONMYCKaHKA M ONTHYECKOH IMIJIOTHOCTH PACTBODOB M TBEDABIX BEIUECTE B AMAIA30HE
186...1100 1m. i npuboput pabotawoT no obmes onruueckoi cxeme (puc. 2.6). Cser or
HMCTOYHMKA 2 MJieT Ha 3epKaNbHBI KOHOEHcop J, 3aTeM Ha MJIocKoe sepkano 6. 3ep-
Kano 6 orknonser notok ayyed Ha 90° u Hanpasiiser ero B medib 4 (aBTOKONNIMMALIHOH-
“HOro mMoHoxpomaropa ¢ 30-rpamyceoii npmamoi), salMiIeHHYI0 MiactuHKoi 5. Cser,
TIpoLIeNIIHE Yepel melb 4, NoMajaer Ha QUCTIEPrHPYIOLIY NPHIMY 7, pa3laraionyn
€ro Ha cnexrtp. [lucnmepripoBaHHBIH MOTOK HamnpaBisercs obpatHo Ha obbeKTHB,
KOTOphi GoKycupyer nyun B uieis 8. [Ipuama 7 coequHeHa cnelmalbHbIM MEXaHHIMOM
CO IIKaJioN niMH BosiH. Bpamtas npusMy 7 cOOTBETCTBYHIUEH DPYKOSTKON Ha BHIXOmE
MOHOXpOMaTOpa, MONyYawT MOHOXPOMATHUECKHMH MOTOK CBeTa 3aJaHHOW JIJIMHEL
BOJIHEI, KoTophiM yepes mens &, muHay 9, ¢punerp 10, nornomaromuil paccesHELIN CBET,
3TanoH 11 u sawuIHy0 NnacTMHKY 2 nomajaer Ha CBETOYYBCTBMTENLHLIH cnoif doro-
anemenra 1J.

B npuGope C®-26 mocne muH3nt 9 cBer MpOXOmMT uepes 3taliod (unm obpasen)
JIHH3Y 1 C NOMOLBI0 MOBOPOTHOIO 3epKana cobHpaercs Ha CBETOUYBCTBHTENLHOM Clloe
onHOro u3 GorToNEMEHTOB — CYpbMAHO-Ue3neBoro (gns mamepenud B obnacTH JJmH
BoJH 186...650 1Mm) unw KucnopogHo-uesnesoro (600...1100 sm). MerousmxaMy cruiom-
HOI0 M3JyyeHusi, oGeCNeuHBAIOIIMMHE (WHPOKHHA [MANa3oH paBorn npuGopa, CITyXar
neirepuesas namna (B obnacte muue ponu 186..350 HM) W naMna HaKaMBaHES
(320...1100 ).

lIponyckanue (ONTHYECKYIO MIOTHOCTH) MCCNenyeMoro o6BEKTa HIMEpsnT OTHO-
CHTENLHO 31aJIOHA, IPOITYCKAHKE KOToporo NpuHuMalor sa 100 %, a ONTHYECKY0 Mior
HOCTH — paBHOM Hyo.
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Prac. 2.5. Ommreecxas cxeam dorcanexypigecxoro Konopumerpa KOK-2:

1 = uerouHMK ceera; 2, 3 ¥ 4 — TEIUI03ALUHTHEIN, HEHTDANMLHEIR ¥ 1IBETHON cBeTObHNLTPH; 5 —
KIOBETA C MCCNeMyeMLIM PACTBOPOM MM PACTEOPOM CpaBHeHHS, 6 — doromuonm; 7 — TacTHHa,
KOTOpASl MEJIMT CBETOBOH NOTOK Ha ABa noroxa; § — doroanemeHt

J
s gt

= b ]

“'-l"'———.

g 10 1 1213

Pue. 2.6, Omrgeckan cxens OgHONYYeBOro CHexTpodoToMerpa:

I 1 3 = sepKanpHEIC KOHOEHCOD # 00beKTHE; 2 — HCTOUHMK cpera; 4 1 § — BXOOHAS M BEIXOOHAA
wenms; 5 1 12 — 3auMTHEIE NIaCTHHKM; 6 — sepkano; 7 4 9 — Kpapuessle npuama ¢ muHsa; 10 -
Gumsrpsl; 11 — KIOBETA ¢ HCCemyeMbiM MITH CTAHNAPTHRIM pacTBOpOM; 13 — doroanemeHt

Cnextpodoromerp CP-26 nocTaBNsAlT B IBYX BapHaHTaX KOMIUIEKTAIMH — OCHOB-
HOM M JOMOJIHUTENLHOM, BKMoyawieM uupposor soastMerp I-1312, npenHasnaues-
HbIH 115 Gonee 06 BEKTHBHOTO H3MEDEHHUS NPONYcKaHuS (ONTHYECKOH MIOTHOCTH).

Texsagecxkue xapaxrepucrics npabopa C®-26

Iuanasox waMepenuit nponycKauus, % 3...100
PacTsixKa yyacTKOB LUKAJIE [IPONYCKAaHMA Ha BCIO LuKany, %:
ot oboro LeNoro UM NecATKOR NPOLEHTOR 10
B o6nactu 0...10 % 1
CranpaprHoe OTKJIOHEHHMe nponyckanus (npu n = 10), %, He Gonee:
Mo LIKane crpenousoro npubopa 0,..110 % 0,25 (0,0025)
No HIKANAM-DACTSIKKAM HA cTpenoyHoM npubope 0,1 (0,001)
no rabno umdposoro BoMbTMETPA 0,1 (0,001)
ADcomoTHOE 3HAYEHHE PACCEAHHOr0 M3NMyyeHHS NPH OQiKHE BOJHEL <]
200 M, %

PermcrpapymIqEe jByXiyueBme cnexrpodoromerpm C®-10, Cd-14, CPH-18,
IlpenHasHaueHB! 1718 H3MEPEHHs MponycKaHus (oNnTHYecKoi MIOTHOCTH) MPO3payHBIX U

MYTHEIX cpen B KospduuueHroB nudpdysHoro oTpaxeHHs TBEPOEIX M IopoiwKoobpas-
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HbIX BEIIECTB B BupguMoi oOsacti cnieKkrpa. OHM COCTOAT M3 OCBETHTENHA, MBOHHOrO

 PU3MEHHOro MOHOXDOMATOpa, YOTOMETPa MONAPKIALMOEHOIO THMA, HPHEMHO-YCHIH-

TeNpHOM YACTH H 3amMHCcuBawmero Mexanmama. Ha nnare npubopos CMOHTHpOBaHA
KioBeTHas KaMepa IJ71s1 YCTAHOBKH Npo3payHbIX o0pasios, HCCNENyeMEIX Ha NpomnycKa-
HMe, H HHTerpupynouui wap. Jnsa onpepenenua KoaQouunuentos MponyckKanms xiuj-
Kocrelf uMeerca Habop napHbIxX KoBer ¢ ronuguHoK cnos 5; 10; 20 i 50 mm.

Teepasie npospauHsie obpasubl H KWBETH ¢ MHOKOCTHID NMOMENAT B CTIENHANL-
HBIE JEpXAaTeNH, BHIMOMHEHHBIE B BHIE THCKOB, M 3a)XHMa0T BHHTOM. [lepxarems c

 jecTiemyeMbIM PACTBOPOM BCTABJISAIOT B HANDABNANLIYI0 NpaBoy yacty (1o xomy nyuei)

L

KIOBETHOrO OT[eNIeHMS, a CTAHAPTHEIA PACTROD DACMOJIATAIT CJIeBa.

llopomKs, HecemyeMble Ha OTpaXKeHue, MOMEUIAIOT B KIOBETY, PACONIOKEHHYD Ha
MecTe NpaBoro no xomy nAyyed sranoHa. JUis HCKOUEHMS 3ePKAILHOH coCTaBMsnmest
OTPAKEHHA HMMETCH KapMaHLl, KOTOpLIE MOJKHO YCTAHOBHTL B DOKOBHE OTBEpCTHHA
11apa BMECTO 3ariymex.

BryTpM mapa HaxondArcs nBa 3IKpaHa, NpejorBpauaouiue NolamaHWe CBera oT
ofpasna HernocpeacTBEHHO HA (OTOINEMEHT MpH onpeneneHuM abCo/MOTHHIX 3HAYCHHH
Koagduuuenros nuddysHoro orpaxenus (HMOKHWE 3Kpal) M nponycKaHus (BepxHum
aKkpan). [Ina BKMoYeHHS IKPAHOB HEOOXOAUMO OTTAHYTH PYKOSTKY.

Hamepenue abcomorHeix 3HaueHHH Koabduuuenron auddyiHoro orpameHus Hiu
npoNycKaHiA CBONMTCA K ciiemyomeMy. Buauane samucssaior Juruwo 100 %-Horo npo-
MYCKaHKA NpH HEeHTPaJILHOM TONOMKEeHHH 3KPAHOB OTHOCHTENLHO CBETOBHIX NMOTOKOB:
MIDH 3TOM PYKOSATKH BIOBHHYTHL B 1uap. 3aTéM BMECTO 3TafioHa K OKHY wuapa B paboumit
NOTOK nomelaior obpasen, uecnengyeMsit Ha orpameHue. OTTArHBANT HUKHION PYKOAT-

Ky 1o ymiopa M CTaBAT 3KpaH B [0JI0KEHHE, IPH KOTOPOM npsAMOoH cBeT or oOpasna He

nonangaer Ha ¢oroanemenr. [locnenywwas 3amucy naer szaueHHe abcomorHOro Koad-
OuunesTa quddysHoro orpaxxenns obpasua Mo clexTpy.

~ Illpm mamepenrn abcoMoTHBIX 3HaueHHH Koadpuumentos auddys3Horo orpaxeHus
obpasen; noMenanT B Npasoe Mo Xomy JydyeHd BXogHOE OKHO mapa. C moMompso pyKo-
ATKH yCcTaHABJIMBAT BepxHMHE 3xpaH. HxHHA 3KkpaH OpH 3TOM NOJDKEH 3aHHMATH
HEeHTpalibHOE NOMN0XKEHHE OTHOCHTENLHO CBETOBAIX NIOTOKOB.

PeaynmpraThl BceX MIMEDEHHH ABTOMATHUECKHM 3alHCHIBAKICA Ha CHenMansHOM
GnaHKe, HMeloIeM BH)] CETKH, N0 ocH abeuuce Kotopoii HaHeceHa paBHOMEDHAS 1IKana
anuH BonH ot 400 go 750 uM ¢ 1eHoif penenns 2 HM, a IO OCH OPJHMHAT — paBHOMEDHAS
IWKana ontHyecKoi niuoteoctH or 0 xo 2,5 ¢ ueHoi generus 0,0123 u mxana npomycka-
Hus (orpaxenns) or 0 go 100 % c uexoif penenns 0,5 %.

Cnextpodoromerp C®-14 umeer ppa [OHANA30HA H3IMEPEHHS NPONYCKAaHHSA
(0...100 % w 0...10 %) u npa muanazona uamepenus omntHueckod mmorhocts (0...2,5 u
0...1,0), moBLIANMAX YYBCTBHTENLHOCTS H TOYHOCT: 3AMEPOB.

llponomxkHTeNEHOCTS 3aMMCH OHOrO CNEKTPa coctaBnser 2...4,5 MuH.

Onrayeckas cxema npuGopos CO-10 u CP-14 (puc. 2.7) cocrout H3 AByxX yacreil —
m'rpamﬂuﬁ (npoiftoro MoHoXpomartopa) H dotoMerpHueckoi. Huts mamne 1 mpoe-
UMpYeTcs KOHEHCOPOM 2 uepe3 BXONHYIO LieNs 3 B IIocKocTH obsetuna 4. Bxomsas
et 3 pacnosioxesa B (OKaNbHOM MIOCKOCTH 06beKTHBA 6. Brixonsmmit us o6bexta-
Ba 6 napannenyHsNE NOTOK CBETAa NPOXOMMT THCIIEPrHPYIONLYI0 NPHIMY 5 H pasjiaraercs

B cnexktp. O6sexTuB 6 maer creKrpaibHoe H3oOpameHHe BXOMHON NIENH B IJIOCKOCTH

Cpemuen menu no muHMM A—A. CpemHas wesns npo¥HOro MoHoxpomartopa, obpaso-
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Pac. 2.7. Orragecican cxema cnexcrpodoroserpa Co-14:

I = ucrounuK caera; 2 — Kornencop; 3 ¥ 9 — axopmas ¥ BuXOOHAR e 4 — ol beKTHE KOJum-
MaTOpa; 5 — AMCMEprupymlias NPH3Ma, PANAraolias CBer B cnexTp; 6 — o6BLeKTHB nepeoro
MOHOXpoMaropa; 7 = sepano; § - mox; 10, 14 — manse; 11 — mnoaKonpenoMIMOIAS NPHUIMA
Pouions; 12 — muacdparma; 13 — npuama Bonnacrona; 15 — nonymumast; 16 — Gapabay npepsina-
rens; 17 — npuama, oTKnoHAwWAR 062 noroxa Ha 90°; 18 — mmrerpupymoumsit wap; 19 — do-
TO3MTEMEHT

BaHHAS 3E€pKajioM 7 M HOXOM 8, BEDE3aeT yuacToK CleKTpa, KOTOphHi NPOHHKZeT BO
BTOPOH MOHOXPOMATOD H NPOEUHpPYeTcH B IJIOCKOCTH BEIXOJHOM menn 9.

Brixopsimumit 13 MOHOXpOMaTOpa MOTOK CBETa NMonajaer B hOTOMETPHYECKYIO YaCTh
npubopa. CHayana noToK Mpjer uepes NuH3y I0 m JBOSKONDENOMISIOMIYI NPHIMY
Pomosa 11. Jlunsa 10 naer n3obpaxenne ofbeKTHBA BHXONHOIO KOJIHMATOPA BOMM3N
muagparmel 12, Ipusma Pomona 11 pasnensier 3to n3obpaxkenue Ha gsa M300paXkeHus,
MoJIAPHIOBAHHBIE BO B3aMMOINEPIEHIMKYNAPHBIX Iockocrsax. Haobpaxenue, cummer-
PHYHOE OCH, MPOXOMHT uepe3 npuamy Bonnmacrona I3 u nuu3y 14, a cmemenHoe naob-
paxeHue cpesaercs guadparmoi 12. Jlunsa 14 maer msobpaxenne BrixomHoR mems B
TJIOCKOCTH MoNynuua 15. Benencreue npojfiHoro TyyenpenomMienus npuamsl Bornacro-
Ha B NMIOCKOCTH MONYJNHH3 IoNyuawTrcsi nBa u3obpaxenus BrixogHod mienu. Ilpoiins
MOy NuHIL! 15, ycraHOBNeHHbe BHYTpH Gapabana npepusarens 16, ofa Noroka oTKIIO-
HsuoTcs Ha 90° npuamo# 17, mpoHMKawT yepes BXojHble OKHa mapa 18 u nonaganr Ha
OKHa, K KOTOpBIM TipMKuMalorca obpasen 1 atanoH (B cnyuae uaMepenusi Koadduuuen-
TOB OTPOXKEHMsI) MIIM [Ba 3TaNoHa (B Ciyyae M3MepeHus KoaddMUMEHTOB NMpomycKa-
Hus). CBer, orpaxeHHsUT or ofpasia M 3TaNioHa, CYMMMDYETCH 1IapoM M MOMANaer Ha
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poroaniement 9. POTOTOK, BOIHMKAWIMA NMOX BIHSIHHEM CYMMapHOro CBETOBOrO
MoToKa, Nepenaerca yeped yCHIMTe b Ha KMHEeMATHYecKyw cucreMy npubopa, M 3Haue-
HMe ONTHUECKOH MJIOTHOCTH (MpomyckaHus) aBToMaTHUYecKH QHKCHpyercs Ha Oymax-
HoM DnaHKe.

TlonspEMEeTPHAYECKHE METONN asamuza. OCHOBaHE Ha CBOMCTBAX HEKOTODBIX ONTH-
yecKH aKTHBHBIX BELIECTB BHIILIBATH TONSpH3alui cBerta. CyIHOCTh 3TOr0 SIBJEHHS
cocToMT B cnenywmemM. Ceer npencrasnsier coboM aNEKTPOMATHHTHEIE BOJNHLIL, Koleba-
HHS KOTOPBHIX MPOMCXOMAT IO BCEM NIOCKOCTSAM, NEpPNeHIHKYNADHBIM HANDABIEHHIO
nyva. llpomemmuui wuepes HEKOTOphIe KDHCTAJUIK CBeT MOMSpHIyercs, 10 ecTs ero
BOJHE! KoJNeHMoTCH TOMBKO B OHOH MIOCKOCTH — NNOCKOCTH NONSPH3IALHA.

Bemecrea, cnocobHbie BHIIBIBATH TMONSADH3ALMI0 CBETa, HA3KIBANT OIITHYECKM
aKTHBHBEIMH. EcJin uepes pacTBOp TaKOro BelecTBa NpPOINYCTHTh NMONAPHUIOBAHHEIR Nyy,
70 NNOCKOCTH MOJAPH3ALMH JTYya Ha BBIXOJIE OTKJIOHHTCS HA YTroll, IPOoNopIHoHAIEHEIN
KOHIEHTPALMH 3TOr0 BElUECTBA B PacTBOpE.

Ilpubopu, B ocHoBY paboThl KOTOPHX MOJMOMEHH MNOJAPHMETPHUECKHE METoMIbl,
HasLBawT nojspuMerpaMe. OCHOBHBIMM uaCTAMM TaKHX NpuOOpOB SABNANTCS MDONS-
PH3aTOP M aHa/IM3aTOP — COBEPIIEHHO MOEHTHUHBIE YCTPOMcTBa, MONAPHIYIOIIME CBET B
onpeneneHHOH nuocKocrd. Korpa sti ycrpolicTBa yCTaHOBIIEHE! TaK, UTO HMX IJIOCKOCTH
NONApM3ALHME BIAHMHO MapalUieNkHEl, cBer DecnpenarcreeHHo mpoxomurt. Ecnm nons-
PH3ATOP H aHAJHMIATOP B3aHMHO NOBOPAYHMBATH, TO HHTEHCHBHOCT: NMPOXOAAILEro CBETa
Gyner nagats. Ilpn oTHOCHTENIEHOM PacTIONIOXEHMH MIOCKOCTEN NMONSPH3ATOPA M aHA/IM-
satopa nox yriom 90° ceer npoumiate He Gyper. Takoe NoNioxeHHe aHaM3aTopa Ha-
3BIBal0T "Ha TeMHOTY”. EcnM Mexny nonApu3aTopoM M aHAJIMIATOPOM DACIIOJIOKHTH
KIOBETY C aHAJIHIHDYEMBIM BEIECTBOM, TO CKOPOCTh MONSAPHIALHH Nyya, MPOIUEQIero
Yepes KBeTy, HIMEHHTCH, H Yroll NondApHsaumu MoxHO Oyner onpemenuts o nono-
JEHHI0 aHa/IM3aTOpa “Ha TEMHOTY” OTEOCHTE/ILHO HYNEBOIro NONOKEeHHA.

CrpyxTypHO NONApHMETPH! COCTOAT M3 COSMMHEHHLIX MOCHEeNoBaTeNLHO MOHOXPO-
Maropa, noJjsipusaropa, TpyOKH ¢ nilocKonapaayieNsHEIMHM OKHAMH, aHAaJIM3aTOPA ¥ OT-
CYETHOro yCTpoMCTBa, QHKCHDYOIIEro mofloxeHue aHanuaaropa. Hx rpagyupyror mubo
10 CTaHJapTHRIM pacTBopam, JHOO ¢ MOMOLILK 3KBHBAJIEHTOB — KBapUEBLIX IIACTH-
HOK. Ilonspimerpu B oCHOBHOM fABNA0TCH NaboparopHeiMu npubopamu.

Cxema MpoMbIIJIEHHOrO aBTOMATHYECKOro MOJISpHMeTpa NpeAcTaBiieHa Ha PHCYH-
Ke 2.8. Jlyy cera or mcToyHmMKa [ mMuer yepes nofispusatop 2 M KioBery J3 ¢ pacT-
BOpOM aHanuaupyeMmoro semectsa. Jlpu aTom niuocKocTs MoNSIPHIALKE [TOBOPAYHBALTCH
Ha HEKOTOpLIM Yrof, B pesyNbTarTe Yero B paHee HACTPOGHHOM “Ha TeMHOTY” aHaIH3aTo-
pe 8 nossnsercs cBer, UKcHpyeMmsii doroaneMertoM 9. Ha mymn K aHanmaatopy
JIyq cBeTa MPOXOMHUT yepes cBeTodrasTp 4, MOOYAATOD 5 M KOMMEHCAaTop, COCTOR-
LIHH M3 HENOMBMXHOIO 6 M MONBHXKHOro 7 KBaplEBBIX KIIHHBEB H3 JIeBO- M TIPaBO-
Bpaujatwomerocs Ksapua. logByXHBIH KNKH NepenBHraeTcs Npu noMoimy Moropa I0 mo
TeX nop, moxa He Dyner cKOMMEHCHPOBAHO BpalleHHe TJIOCKOCTH MONMSADHIALMH ¥ Ha
¢oroanement He nepecraner Najats cser. lloJioxeHMe K/MHA XapaKTepHIyeT Yrol
BpalleHHa MIOCKOCTH NONADM3ALMK aHANMIMDYEMEIM DAacTBOPOM H, ClieloBaTeNLHO,
KOHIEHTDALMI0 aHAJIM3IHDYEMOTO BEllecTBA.

Typbumamerprueckwii u Hedenomerprueckmii Meromsl. OCHOBAHE! Ha aHAJIM3e Be-
INECTBA MO MOrJIOIEHHI0 H PACCEAHHMI0 CBETOBOM 3JHEDPrMM BIBEMIEHHBIMH YaCTHIAMI.
lIpn npoxoxaenun Nyuka cBera yepes B3BECH MeNbYANIIMX TBEPIBIX YACTHI B PAacTBO-
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Puc. 2.8, Cxema NpOMEIIUTEHHEOr0 ABTOMATHYECKOr0 NONAPHMETDA:
1 = ucToyHMK cBera; 2 — NONAPHIATOP; 3 — KiOBEra; 4 — coerobumsTp; 5 — MOXYRATOD; 6 H T —

HEMONBHIXHBLIN ¥ NMOABMXHLIA KBApLUEBLIE KNpHbSA; § — aHamMsarop; 9 — doroanemenr; [0 —
MOTOD

purene Habmopnaercs GOKOBOE paccesiHMe cBera, Gnaropapst ueMy MOXHO HaGmomaTh
Ero My4yoK B BHNE MYTHOM MONOCH. JIMCTEpCHBIE CHCTEMBI, NAKIIME PacCesHMe CBeTa,
Ha3blBAIOT MYTHBIMH.,

flpn TypOHIMMETPHUECKIX aHANMM3AX MIMEDSIOT MHTEHCHBHOCT cBeta 1) , BBIXO-
ASIIEr0 M3 KIOBETH! B HaNpaBJNeHHH Nafawilero mMyyka cBera, a NpH HedeloMeTpHyec-
KHX - HHTCHCHMBHOCTHL pacCessiHHOro cBera Ip B HanpaBlieHHH MNEPBUYHOro ITyyKa
(pxc. 2.9).

llon nedenomerpuueckoit (rypbumumerpuueckoi) BIBecsio MOHUMAKT CYCHEHINK
BEChbMa MaJIopacTBOPHMAIX BENIECTB B CH/IbHOpa3basnentsix pacreopax (100 ar Ha 1 n
H MeHee), KOTOpHiE OTPaXXaoT NOCTOSAHHOe KOJMYECTBO CBETa B TEueHMe Golee WM
MEHEE NJMTE/HOro MPOMEXYTKAa BPEMEHH, NOCTATOUHOrO IS M3MEPeHHUS HHTEHCHB-
HOCTH CBera,

lpuGopsi, B OCHOBY feHcTBHS KOTOPHIX NOJNIOMKEHH TYPOHIMMETpHUECKHE U Hede-
TIOMETPHYECKHE METOIbI, HA3BLIBAIOT TPYDHIMMeTpaMK 1 HedelloMeTpaMH.

Jhomumecnenrangl (§iyopemerpaveckuii) Metron. OCHOBAaH HA M3MEDEHMH H3NY-
YEHHH, BOIHHMKAOWEro B pe3yibTaTe BBIIEJIEHHS IHEPrHH BO30DYKMEHHBIMH MOJEKY-
NaMH aHallM3npyemoro Beuiectsa. JioMuHecueHIMA — ABJIEHUE “X0JIOHOIO CBeYyeHus”
HEKOTOPHIX BEIECTB, BHIBAHHOE U3IMEHEHHEM INIEKTPOHHOIO COCTOSHUSA MONEKYN My
aroMoB. [lisi Bo30yKNeHHs! CBEYESHHMS BEIIECTBO NOJ/UKHO NpeRBapHTe/sHO MOrTIOTHTS
OlpEneJieHHOE KOJHYECTBO IHEPTHH, HO 3HEprusd, npuobpeTeHHas aToMaMH HIIM MoJle-
KyJllaMH, HE COXPaHACTCA JUTHTENIbHO, @ COMPOBOXuaeTcs ormauedf MM pasMEHOM 3Toi
IHEPTHH PA3JIHYUHBIMH MY TAMM,

Iy — MHTEHCHMBHOCTD MEPBMYHOrO MyuKa cBera: I -
HHTCHCHBHOCTb CBETA, BLIXOASUIEr0 M3 KIOBETHI; Ip -
MHTEHCHBHOCTE PACCEAHOrO CBera




BeutectBo ABNSAETCA JNMHOMHHECUMDYOLIHM B TOM Clyyae, eclid yaepXHBaer yacTh
noriolieHHoM IHepruM, He NMpeBpallasd ee B Tenno, paso WIH NO3OHO MCMYyCKaer ee B
BHIE CBETOBOrO H3/TyueHHSA.

CeolictBo GayopecuMpoBars, 10 €CTh OTIABATE B BHOE H3INYUEHHSA NOrJIOLEHHYIO
CBETOBYI0 JHEprui0, NPHCYIlE He BCeM OpraHHMYyecKHMM BEmEcTBaM H ONpeelifercs HMx
XHMHYECKONA CTPYKTYPOM.

JIns ycraHoBNEHHSA XHMHYECKOI0 COCTaBa BEIECTBa MOJXXHO MCIIOJL30BATL €ro Jo-
MMHECIIEHTHEIE CBOMCTBA. B pesynsraTe XMMMYECKHX peaKiiHi aHa/IM3MPYEeMOE BeuecT-
po npuobperaer cnocobHOCTy QuyopecuupoBars HIJIM, €clH OHO o0Jianalio yixe ITHM
CBOMCTBOM, HIMEHSAEGTCS XapaKTiep ero ceeueHHA, MoxHo Takxe Habmogars MaMeHeHne
¢ nyopecueHiHs peaKTuBa 1o BJIMSHHEM HCKOMOro BELeCTBa.

KonuyecTBeHHbIH (QITyOpEeCHeHTHRIH aHANMI OCHOBAH Ha OMpenesieHHH MHTeHCHB-
HOCTH MoMHHEcHeHuHH. (18 ero BHIMONHEHMA MOMHO HMCHONB3IOBATH KONODHMEIDH-
yeckne Meronsl. lIpubopet, peanuayouiue NOMHHECIIEHTHEIA MeTON aHANK3a, HAIKBAIOT
$myopumerpamu.

[IppHuMNHaIsHAA cxema doroaneKrpHueckoro ¢nyopmmerpa NpHBeneHa Ha pw-
cyaxe 2.10, Hanyyenmne pryTHOH naMnel | wyepes yepHsii cBeroduneTp 2 Najaer Ha
Kopery J c uccnemyemuiM pactBopoM. Cser ¢giyopecueHims pacTBopa, Boabyxgae-
MBI y/IbTpadHONETOBHIMH JTyuaMH, NPOXONA uepes cBerobunstp 4, npomycKaouymi
TONBKO aHAJIHIHPYEMYI0 9acTh CBETa H MOrlouanuMi BCe MOCTOPOHHHE NYYM, BOCODH-
HMMaerc GOoToINIEMEHTOM 5 M DErMcTpHpYercs 3epKalibHbiM rajibBaHOMETpOM 6.

Meroauka GnyopuMeTrpHuecKoro aHalluza aHaJIOrHYHa MeToiHKe (GOoToOKONopHMeT-
PHYECKOro H ¢oroHegenomerpuyeckoro aHanusos. Ilpu uccnemoBaHumu Beiiecrs, ob-
JIananouux B PacCTBOPEHHOM COCTOAHMM CBOMCTDOM (JIyopecuupoBats Noj Heicrsuem
yiaeTpadnoNeToBLIX NyueH, cHaualla CHMMAIOT NoKalaHus rallbBaHOMeETpa nJs psAma
CTAHOAPTHLIX PACTBOPOR M CTPOAT KaJIMOPOBOUHYI KPHBYIO 3aBMCHMMOCTH IOKasaHMM
rajBaHoMeTpa 0T KoHueHTpauxu. [loToM aHANMMIHDYIOT TaKKUM Xe oDpasoM Hecnenye-
MBI pacTBop M Mo KanuGpoBouHOH KpHUBOH HAXONAT KOHLEHTDALMIO AHANH3IMDPYEMOro
BELIECTRA.

Iina uccnegoBaHuA CBOMCTB MOMMHecHEHIMH ocobeHHO NMpUrogHel ynsTpaduone-
TOBBHIE H KarojHsle Nyuyd. bonee mwupoKo NpUMeHs0T ynbrpaduHoNerossie JIYuH, TAaK
Kak nns pabortel ¢ KarogHBIMH dyyamy tpebyerca cnenmansHo obopynosaHHaa nabo-

paTopus.
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Pme. 2.10. Cxema dorosnexrpuwecxoro duryopmu-
Merpa:

1 = pryruas naung; 2, 4 — ceeropumTphl; J — b
KBapuepas Kwopera; § — doroanemenr; § —
ransBaHOMETP
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Iina ycrpaHeHMS BHOMMEIX JIYyeH cBera nepej MOMHHEeCUeHTHOH NaMInol ycTaHap-
NUBAT CHEnHaNLHLLE cBeToduIbTDp. B Kauecrpe dunbrpa oObYHO MCTIONB3YIT YEPHOE
(oKpameHHO® OKMChI0 HMKEJNsl) CTeKJIo, NpospauHoe s 6imaKoro yistpadHonera.

Ilpn couetaHHH xpomartorpaduuecKoro M MOMHHECIEHTHOrO METOMOB AHAMH3A ¢
NpHMEHEHHEM OJHOro YHMBEPCANLHOrO peareHTa Ha ONHOM XpoMaTrorpaMMeé MOXHO
o0HapYXHTH DA KOMIIOHEHTOB aHANMHIKMPYEeMOMH CMECH.

PsAn BemecTs, He MMOMMHECIIHPYIOIIMX B YHCTOM BHJIE, MOXET JIIOMHHECIMPOBATE B
ancopb1IMOHHOM COCTOSIHHH.

OreuecTReHHAs MPOMBIIIEHHOCTh OCBOHJIA 3HAYMTENIGHOE YMCIIO M3MEPHTENbHBIX
npubopoB, HEHCTBHE KOTOPHIX OCHOBAHO Ha CBHA3IH MEXOY ONTHUECKHMMH CBOMCTBAMM
aHANMu3Mpyemost npobel H ee cocTaBoM.

Ped¢paxromerp PlI-2. llpenHasnauer /s QUCKPETHRIX H HENPEPHIBHBIX MIMEpeHHH
pasHOCTH NoKasaTened NnpenoMNeHHs aHaM3UpYeMOH ¥ CpaBHMTENBHOM MUOKUX cpex,
npospayHslx B obnacty cnexrtpa or 0,4 mo 1,0 MxyM. 3tor npubop MOXHO HCHNONML30BATH
H I8 OLIEHKH COCTABa M CBOMCTB aHaNMMaupyeMoM cpeas ¢ ofecneyeHneM BO3IMOXHOCTH
paboTE! B arperaTHOM cHcTeMe BruHcHTeNsHOM TexHuKK (ACBT).

Pabora pedpaKroMmerpa ocHOBRaHa Ha nuddepeHUMANTBHOM ONTHYECKOM MeToje
M3IMEPEHHS pasHOCTH II0Ka3laTteled mnpeJjioMNeHMS aHAJM3UpYeMOH M CcpaBHHTENLHOM
KHIKHX Cpel, NOMENeHHLIX B KIOBETY THNA TPOMHON nosioi npuamsel. [Ipu HaMeHeHHM
noKasarens npeloMIeHHSA aHATHIUPYEMOH Cpeiiskl CBeTOBOMH NMyYoK, NpoxomsauiHii yepes
Kiopety, Oyner oTKJIOHATLCA Ha YTOJ, MPONOPHMOHANBLHEIN 3TOMY MIMEHEHH. YroJ
OTKJIOHEHHS CBETOBOrO MyyKa M3MepslT GOoTOINEKTPHYECKHM criocofoM, 3aKIouain-
IMMCS B MTPEBPALIEHHH ITOTO YT/1a OTKJIOHEHHS clenuaasHeM obTiopatopoM B HaMeHe-
HHH BPEMEHHOI0 MHTEpBalla MEXJY JNBYMSl NMEpeMEeHHEIMM HAlNpSUKEeHMSMH, CHHUMae-
MBIMH C ABYX GOTONDHEMHHKOB.

Jns nMpoBeAeHHs! QUCKPETHHIX H3IMEPEHHHE B KOMNNEKT pedpaKTOMETPa AOIIKHEI
BXOMHUTH ONTHKO-3JIEKTPOHHOE YCTpOHCTBO, mubpoBoif maMepurens, 60K NHTAHHA o
TepMocTar. [lna npoBejeHHs HENpepsIBHBIX MaMepeHu#l (MpoToyHAs aHaNMM3MpyeMas
cpefa) B KOMIJIEKT BKJNOYANT ONTHKO-3NEKTPOHHOE YCTpOMCTBO, aHAJIOrOBHIE M3Me-
pHuTENs, G/I0K MUTAHKSA, MOTEHIIHOMETD H TEDPMOCTAT.

YHupepcaisHOCTs mNpuMmeHeHns pedpakromerpa obecneyuBaercs  clieqymomedt
KOMMNNEKTalMeH: ONTHKO-3JIEKIPOHHOE YCTPOHCTBO, LMdPOBONH M3MEDHTENs, aHANOro-
BbIH H3MepHTENb, ONOK nMuraHus, noresuuomerp KCII4 u repmocrar.

Obnacts NpHMEHEHMS M OCHOBHBIE TeXHHUECKHe naHHBIe pedpaxtomerpos PJI-2
npupeneHs! B rabuuue 2.3.

Ilpenen pomyckKaemoro 3HaueHWs BAapHAlMM MoKalaHui NpubGopa cocrasnser 0,5
npejesna noIyckaeMoro 3HaYeHHs OCHOBHOM NPHBENEHHON MOrpeuHoCTH.

BerxonHoi aNeKTpuueckmift curHan npm pabore ¢ uudpoBHIM HIMepHTENleM —
IBOHYHO-MECATHYHLIA KoJ, oTobpaxaoniui NMATHPA3PANHOE NECATHYUHOE YMCHO, a NpK
pabore c aHaNoOroBLIM HMIMEPHTEJIEM — HaNpshKeHMe mocTosiHHoro toxa ot 0 go 10 MB.

O6bem maMepHTENBHOM yacTH Kiosethl — 0,46 M, cpapuuTensHOM — 2,85.

Bpemsa MaMepeHUs NpH OHCKPETHOM aHamuae — 15 Mmuw,

AHanuaMpyeMasl cpeia — JBYX- MJIH MHOFOKOMIIOHEHTHAS NpH MIMEHEHHH KOH-
LEHTPaHM TONMBKO OMHOr0 HIMEpAEeMOro KOMMOHEeHTa M IOCTOSHHBIX OCTANbHLIX,
MexaumuecKue npumecH M ceobouuasi Bnara orcyrcrByior. KoMmmoHeHTEI cmecH —
HeHTPaNbHbIE ¥ arpecCHBHLIE, HE DPA3PYIIAINME M He BHI3BIBAIME KOPPO3HH CTAalH
12X 18H9T, onTHyecKoro KBaplLesoro cTeKia ¥ peanHoBoif cmecu HPII 1287,
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2.3. OGnacTs NPHMEHEHKS H OCHOBHEIE TEXHUYECKME [ANHLE PRSIHIHEIX

moypdrKampi pedpaxromerpos Pll-2
Ofnacrs Mom- | Inanaso- | NMpenen | Ilena Bupn permcrparpi
NpHMEHEHHA thuKa- | Hbl H3Me- |golTycKae-| Mame- MOKAIAHHHA
A peHHi | MOro 3Ha-|ro paspa-
IIKAMK X | YeHMA | Oa Wi
x 104 | norpeur- | nenesms
HoCTH, % |wuKams x
x 104
BRITONIHEHHE DUCKper- ~— 0...40 -~ 0,001 IlsrusHauHoe uMdpOBOE OT-
HBIX MaMepeHmit CYETHOE YCTPOHCTBO
— 0...0,5 +4.,0 0,001
- 0.5..2.5 v 0,001
- 25.25 %15 0,001
Brimonxenue Henpe- r 0...40 - 0,400 PaenomepHas wKasna rores-
PEIBHBIX HIMEDeHMHA mpomerpa KCI4, umeowan
B ABTOMATHYECKOM H 0...0,1 — 0,001 100 genensit
peXXHMe
1 0...0,5 +4,0 0,005
2 0...2,0 +1.5 0,020
3 0...20,0 +1,5 0,200

XapaKTepHCTHICH AHANTMSHDYEMO cpeh

Onriueckas MJIoTHOCTS Ha 1 cM NPOCBEYMBAEMOrO CII0S < 0,12
Temneparypa, °C Ot 20 go 100
Hapnenne, Mlla 0,5

~ Pacxon npw nenpepriBrbIx uaMepennax, mn/y Ot 3 mo 60
Baaxoers, MMa-c < 0,2

__ Iluranne peppaxromerpa PJI-2 — or cerm nepemeHsoro TOKa HATIPSAKEHHEM
220_? B, vacroroii 50 1 I'u. Morpebnsemas MongHoers — 2,0 xB-A,

B xommekr nocrasku pedpaxromerpa PJI-2 mxonsrt: ONTHKO-3NIEKTPOHHOE YCT-
POHcTBO; UMdPOBOH M3MEDHTENs; AHATIOrOBLIH M3MEPHTENb: GIIOK NMUTAHHUA, XHQKOCT-
Hhl naGoparopuuid repmoctar CKMII-19/2,5-H1; camonmmymmit noreHuuomerp KCII4
0...10 MB xnacca 0,5 ¢ pyukoii ans nepesoca; KoMKt IKCIUTYaTallHOHHOM JOKyMeH-
TaLHK.

labapurHbie pa3Mepsl ONTHKO-3JIGKTPOHHOIO YyCTpoiicTBa — 615x%360%200 MM;
undposoro namepurens — 480x370x200; ananorosoro uamepuTens — 160x120x90; 6noka
nuTaHus — 480x265x200; repmocrara CHKMII-19/2,5-H1 — 386x430x610; noreHumomerpa
KCII4 — 400x400x370 mm. Macea ONTHKO-3JIEKTPOHHOrO ycrpoiictea — 55,8 Kr; mudpo-
BOro uamMepurens — 13,5, aHanoroeoro uaMepurens — 0,6; Gmoxa muraHus — 11,5;
Tepmocrara CHMJI-19/2,5-H1 — 30,0; noresumomerpa KCI4 — 22,0 r.

Harorosurems — [lenaprament xumuueckost u redrenepepabatsiBaninel MpoMbim-
NeHnocTH Poccmiickos Penepanun.
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JlaGoparopEnie HMIy iscENE pedpaxromerps PH-01, PH-02, PH-03. [IpegnasHaveHs!

IS GQUHMYHBIX M HENpEepRIBHEIX MIMEDeHHH pajHOCTH NoKasarened NpeJoMNieHHs
KMIKHX MPOAYKTOB B BHIMMOM oB/acTH cleKTpa Npi KoadduumeHre NPOMyCKAHKUA He
menee 50 % B cnoe xugKoctH 2,5 MM. B ocHOBY mx medicTBEsS noJioxeH GoToINEKTPH-
uecKuH cnocob nmpeofpasjoBaHHA YrioBONO OTKJIOHEHMSA CBETOBOTO NOTOKA, Mpouremme-
ro yepes ONTHYECKY0 KIOBETY, B NepeMEeHHBIH 3JIeKTPHYECKHA CHIHAN, NHTENLHOCTH
KOTOpOro NMpOoNOpLHOHAJEHA 3TOMY OTKJIOHEHHI. Takoe npeodpasoBaHHE OCYULECTBIISA-
ercs Gnaronaps nBodHON MOIYIAIMKM CBETOBOrO NMOTOKA Ieépel ONTHYECKOH KIOBETOH H
doTONPHEMHHKOM.

llapamerpn nmepeMeHHOI0 INEKTPHUYECKOro CHrHalla H3MepsieT H3IMEpHTeNh Bpe-
MEHHBEIX MHTEPBANIOB, ¢ BhIX0OAa KOTOPOro CHHMAETCH MOCTOSHHOE HANpSDKEHHE, NMpo-
MOPUMOHANBHOE 3HAUEHHID CKBaj)KHOCTH MocTynaiouiero curuana. IlpeobpasoBaHHbH B
H3MEpHTENe BPEMEHHLIX HHTEDPBAaJIOB 3/IeKTPHUECKHH CHrHAN MOCTOAHHOrO Hampsxe-
HHES NOCTYNAaeT Ha BXOJ perucrpupymooumero npubopa — naboparopHoro KoMIEHCALHOH-
Horo camonuurymero npuGopa JIKC4003,

Pedpakromerpst PH-01, PH-02, PH-03 ornmuanoTcs Apyr OT Opyra OHanasoHaMH
HIMEPEHHSA DA3HOCTH NoKalareyer npenomMieHKs, NapaMeTpaMH TpepuIBaTeNs U OINTH-
YEeCKMX 3JIEMEHTOB.

B xomnnexr pedpaKkromerpa BXOouAT: pedpaKTOMETPMUYECKHH NETEKTOD; HIMEPH-
TeNlh BPEMEHHBIX MHTEPBANOB; NabOpaTOPHEI KOMIEHCANHOHHHH CAMOIMHITYIHHA
nprbop JIKC4-003; xomnnexkr 3HI; KoMnnexr 3KcIIyaTalHOHHbIX JOKYMeHTOB (cor-
JIACHO BEJIOMOCTH).

OcHOBHEE TEXHMUECKHE NaHILIe
Jlnana3sons! HaMepeHHs Pa3HOCTH NMoKasarened NpesIOMNEHHA, %

PH-01 0...2:10 (MEmocaroprit)
0...2:10—5
0...2-10~*

PH-02 0...2:10 9
0...2-10—4

PH-03 0...210—3
0...2-10—4
0...2:1073
0...2:10~2

Bpemsa Brixona Ha pexxum, u p)
lpeid nynesoro currana 3a 1 v, % OHANAIOHE HIMEpEHMS:

PH-01 u PH-02 +25

PH-03 _ 1.5

PIyKTyauMOHHbLIE NOMeXH Ky IeBOro curiana, % nuanasons 1

HIMEepeHHA .

OcHOBHAS MPUBENEHHAA NOrPEUIHOCTD HaMepPeHHs, % nuana-

30HE M3MEPEHMS: *
PH-01 » PH-02 +25
PH-03 + 1.5

Cpennee ksanparvueckoe orkioHeHHe peymbrara Habimonenms

pebpaxromerpa npu 10 namepernax, BHMIONHEHHLIX B OIMHAKO~

BBIX YCIOBHAX, % MMANAIOHA MIMEDEHHS:
PH-01 1 PH-02 0,25
PH-03 0,75

RO



 HaroroBuress pedpaKromerpos — [masnpubop PoccriicKoi Penepaunn.

. JlaGoparopHuii yHEBepcalbHbH pedpakromerp YPIL Ilpennasnauen nis usmepe-
HHS N0KAa3aTeNA NpenoMIIeHHS KUIKHX M TBEePILIX BEIUIECTE M HX cpenHed qucnepeHH ¢
m onpenesieEHsl KOHUEHTpalKH pactBopoB. B ocHoBy ero neiictBHs mMonoxeH
METOJ OmnpemelieHHsl MOKa3aTelNs NpeJoMIeVHs HMCC/IeyeMOoro BemecTBa 1o Ipejeis-
EﬁH}T yriy npeioMNIeHHs HIIK NOJIHOrO BHYTPEHHEro OTpaxeHHs.

Jins ofecneyeHHs BO3IMOXHOCTH H3MEpEeHHS NOKa3artesis NpeloMcHHs B npeme-
nax 1,2..2,1 u nns croenHaNbHBIX KOHIEHTPAUMOHHBIX MIMEDEHMH pedpaKTOMETp
BEITYCKAKT TPeX Mojeied: Monens | — njis uaMmepeHMsi MoKasaTens NnpeyioMJIeHus np
p npenenax 1,2...1,7, cpenHeH OHCHEPCHH Np — N H KOHIEGHTPAlLMH CYXHX BELIECTB B
pacTBOpax no caxapose; moxmens Il — mns H3MEpeHHs NoKasateNns np B TNpeaenax
1,65...2,1 u cpenHed pgucnepcHH np — No; Mogens I — nnst MIMepeHHs! NPOLEHTHOTO
comepxanust Genka u cyxoro obeaxupentoro ocrarka monoka (COMO) B monoyHeX
NPOXYKTaxX C BHICOKHM COMEPKAHMEM CYXHX BEILECTB.

OcHOBHEIE TEXHHYECICHE [AHHLIE

Tpenenms1 HaMeperHit:

Nno WKane rnoKasarenei npenoMieHus 1,2...1,7 np,

Mo LUKANEe CyXHX Bewecrs, % 0,95
Homycriman NnorpeurHocTs HaMepeHuit:

Mo LuKane noKasarened npenomMyieHns + 1_10_4 np

M0 WKANe CyXHX Beuecrs, % +0,1

No cpemHed aucnepeHM + 21074
CxommMOocTs MOKAIAHMIA: Xl

no wKane noxasarenefi npenomMmeHus 1-10 "np

Mo WKANE CYXHX Bewecrs, % 0,1
Pacxon npober Ha oHO HaMeEpeHHE, M 0,2
Iluranne — o1 ceTit MepeMeHHOro ToKa;

+22

Hanpsxense, B 220 _4,

yacrors, ['u 50£1
llorpebnsieman Moumocts, B-A < 25
l'abapurrnie paamepsl, MM 260x180x400
Macea, xr < 15
Hapaborica ua orxas 3a 2500 u, namepenuit = 25000
Yenosus sKcnmyaraLmm:

TeMIIepaTypa OKpyxawoulero sosayxa, °C 10...35

OTHOCHTE/IbHAR BAAXHOCT: BO3MyXa npu remneparype 20 °C, % <80

TEMNEPATYpa NNOBEPKH M YCTaHOBKH HYMb-NyHKTE, °C 20 £ 0,1

Hsrotosurens peppakromerpa YPJI — Mnasnpubop Poccuiickoit denepaumu.

Peppaxromerp HP®-457. IlpeguasHauen nis uIMepeHHs MoKasaTeneH mpesomile-
HHS ITPO3PaYHEIX HEArPECCHBHABIX XHAKOCTEH, TBEDALIX BEIECTB H H30TPOMHLIX MOpom-
KOB, a TaKxe M5l ONpeje/ieHHs BeJHUYMH, CBA3AHHBIX C MOKA3laTeNeM NpeloMIIeHHs
(mucriepenn, xoahduumenta gucnepenn). TIpHHIMAN ero melicTBHA OCHOBAH HA ABJIEHUK
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MOJIHOr0 BHYTPEHHEro OTPaXXeHHSA NpPH MPOXOXIEHHH CBETOM rpaHMILI pasfelia AByX
Cpejl ¢ pasHBIMM MOKasarensamu npenomnenusa. C npumeHeHweM pedpaKromerpa Hc-
cllenylTCs BellecTBa, II0Ka3aTeslp NpesoMJIeHHMS KOTOpPHIX MeHblne [oKasaTens
MpefoMIIeHHST HIMEDPHTEIBHOK NPHIMBL

Ecnm Ha nytu nyued, BRIXOOSAUIMX HI H3MEPHTENLHOHM NPH3IMBI, NOCTABHTL 3pH-
TeNnsHYI0 TpYOY, TO HMIKHSAS YacTh M0JIS 3peHUs 3puTensHol TpyOnl Oyjmer ocBemeHxa, a
pepxHAa — Gyger remHoit. Ilps aTOM NMOJNIOXKEHHE rpaHuLIbl CBETA M TEHH ollpeneNsercs
JIy4OM, BRIXOOSIIMM H3 MPH3IMLI NTON NpPenesIbHLIM YITIOM.

PedpaKToMeTp COCTOMT M3 CNEAYIOLMX OCHOBHBIX Y3JIOB: H3MepHTeanHoro 67oKa,
BKJIOYaomiero B cebsl aNeMeHThl BUIHPHOK M OTCUETHOM CHCTEMMLI; OCBETHTENS CO CMEH-
HbIMH CHEKTpalbHEIMH MCTOYHHMKAMH CBEeTa; KOMIUJIEKTAa CMEHHBIX H3IMEpHTENbHBIX
MpH3M; TEPMOCTATHDYIOLIEro YCTpOMCTBA Il TOJUEDXaHHsA 3JaNaHHOH TEMIIEpaTyphl
H3MepAeMOoN XHUOKOCTH; D/IoKa NMHTaHMA

B xomnnexr nocrasku npubopa Bxomsit: pedpakromerp HPP-457; 610K nutaHus;
H3IMEpDHTEJNIbHble MPH3MBI, NPHIMB B ONpaBe; TEPMOMETPLl B ONpaBe; TEPMOCTaTHPYIO-
liee YCTPOMCTBO; KOMITJIEKT 3allacHBIX YacTeH; MHCTPYMEHT; NpHHAMJEXHOCTH; TeXHH-
YEecKOoe OMHCAHME M HHCTPYKUHMA N0 3KCINyaTaluH; NacnopT, METOOHYECKHE YKalaHHs
1o nopepkKe.

OcEoOBHLIE TEXHHYECKHE JAHALIE

JluanasoH HaMepeHKaA NOKAIATENA NPEeNoMIEHHA:

0B LA
HA HAMepHTeNbLHOM nprave N° 1 L8904, 19
> N° 2 1.25...1.55
> N3 1,45...1,72
> N° 4 1,65...1,78
HOMOJHMTELHLIA 1,70...1,94
OCHOBHOM 1,94...2,15
Ilpenen gonycKaemMoro SHaYEHHUA NOrpeLtIHOCTH: -
Mo NOKAIATEMO NPEeNnoOMIIEHRA + 5-10
10 cpegHeR mucnepeun + 1,5-11‘1"5
Temneparypa aHanusupyemon xugrocty, “C 10...60
Llera penesns OTCUETHOrO MHKPOCKONA, rpan 0,001
[Tnranme — or ceTi NepemMeHHoro ToKa:
Hanpsxexnue, B 220 * 22
yacrora, 'y L el
Herounnky cpera Bonoponnan namna;
HATPUEBAS JIAMIA;

renuesan namna JII'T-1;
PTYTHO-KAIMHEBAS NaMna
[abapuTHEIE pAIMEeDhI, MM:

peppaxtomerpa ; n 395x300x405

BroKa NUTaHKA 370x%272x135
Macca, xr:

pedpaxKTomerpa 13,7

bnoxKa mUTaHKA 15,5
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TonsiprsammonsEni pedpaxromerp HP®-463. llpennasnauen qns KOHTPOJS CocTa-
Ba M CBOHCTB Pa3fMuHBIX IIPO3PAuHBIX M MOTJIOWANLIMX CBET cPeX 10 MIMepsieMbIM
floKasaTenayM npejomierus. B ocHoBy pedcrBusa npubopa nojoxeH crocob aBToMaTH-
yeckKoro OnpenesyieHHsi KPHTHYECKOro yrija IIOJIHOTO BHYTPEHHEIO OTPaXXEHMS (BeTa
myTeM KOHIPOJIS NONAPH3AaLHOHHBEIX XapaKTePHCTHK CBeTa, OTP@XKEHHOrO OT TPaHHI(LL
paspena HCCenyeMOH H H3BECTHOM NPO3PayHOM CPenbL.

KOHCTPYKTHBHO pedpaKTOMETD COCTOMT M3 CIEAYIOLIMX OCHOBHLIX Y3JIoB: KONJIH-
MaTopa C OCBeTHTeNeM; DJIoKa CMEHHBIX HHTep(EepeHIIMOHHEIX CBETO(M/ILTPOB; MONHA-
PH32UMOHHOTO (HIBTPA; 3NEKTPOXHMHUECKOTO MOAYJATOpPAa C  Y€TBEPTHBOJHOBON
NJacTHHOH, pedpaKTOMETpHuecKoro OJoKa ¢ MNpH3IMOM M CMEHHOM OTpHLAaTeNsHOM
NWH30M; JaTuMKa yrja ¢ NpHBOAOM NOBOPOTHOH NnaTtdopmbl; yala ¢oToaNieKTpHyec-
KOro YMHOXKHTENS ¢ BMOHTHPOBAHHBIM [IPENYCHIIMTENEM; JIEKTpOHHOro OnoKa
nuTaHus; 6noKa npeobpasoBaTens HaNpPSKEHMS W yIbTa YNPaBNeHHSsL.

OCHOBHEIE TEXEHIECKHE JAHHLIE

J{HanasoH H3MEepeHHA MOKAIATENs DeJIOMIeHKs 1,3...1.7
MCCHTENY MO JHIKOCTH Np NpM NMOKA3ATeNsax
nornomenus A= 0...0,02:

obuni ¢ Kroseroit N° 1 (crexno BK-10, np= i e
=1,5686)
¢ Kioperoit N° 2 (crexno Td-4, npn=1,1398) .

HomycKaemasi OCHOBHARA MOrPELLIHOCTD HIMEPEHUSA
NoKasarene# H]JEJIGI'-'[HEHHH anda oboux MMana30HOB:

npu Xp < 1073 + 3107

npx 10—3 < X, < 102 + 810~
Paboume [UTHHE BONTHEL, HM 485+5; 589 + 5: 656+ 5
llena Hammensmero paspsina OTCUeTHOro yerpoiicrea, rpan 0,001
Cxommum NOKA3aHH:

,i-, < 1073 +1.5-10~4

npn 103< Xp <102 + 4,0.10~%
IInTanue pedpaxromerpa — 0T CETH NEPEMEHRHOTO TOKA:

HanpsoxeHwe, B 220 £ 22

gacrora, ['u 501
HNotpebnaemas mousocts, B-A 200
Hapa6oria na otxas pedpaxromerpa, u 1000
Yeranornernsiit cpox cnyx6e1, ner 3
l'abapurasie pasmeps: 6e3 repmomerpa, MM 405x320x338
Macca, kr 28,0

lpuGop xomTponst wmcroTH XEpKocTs IKIK-902. Ilpepmmasnauen mns KOHTDOJS
CTCIICHM OUMCTKH XMOKOCTH NyTeM OINpemelleHHs uMCla YacCTHI, COomepxaluxcad B
€nuanne ee o6bvema. HaMepeHus i perucTpaiiiio uncia uacTHil NPOBOMST OJHOBDEMEH-
HO B nATH pHanasoHax paaMepoB yactui. IlpuHumMn ero peicrBus 3aKkimoyaercs B
MpeobpasoBaHuy HMITYJIECOB CBETA, 0TPAYKEHHOTO OT YACTHIL 3arpAIHUTENS, IBUAYIIHX-
CH C MOTOKOM XMIOKOCTH yepe3 QOTOINEKTPHYECKHMH faTuKK, B UMY JILChI HATPSIKEHAS,
NpOBENECHHN aMIIMTYHOrO aHAJIN3A ITMX HMMITYJBCOB 10 MATH DPa3MEPHLIM HHaNaso-
HaM ¥ nmanpHeHmeH UHQPOBOH HHOMKALMH YMCJa HMITYJIHCOB OJHOBPEMEHHO IO BCEM
AHanasoHaM,
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Ipubop IMKXK-902 cocrout M3 GOTOINEKTPHYECKOro MATYMKA, BKIIOYALIEr0 B
cebs ocBeTHTENb, (POTOINEKTPOHHLIN YMHOXHTE/b, ONTHYECKYH0 CHCTEMY M FHIpaBik-
YyecKMH TPAKT ¢ KaMepoH aHau3a, aMIIMTYIHOro AHANM3ATOPa, CYETYHKOB MMIYJILCOR
u uupposoro mHmgMKaropa. Bece ero yans! pasMewens B ogHom GMNoKe, Ha nepemHes
MaHeNH KOTOPOro HaxomsTcs LHGpOBbE HHOMKartops,, KHonkm "MYCK” n "CTOI”,
CBETOBOM HMHIMKATOP BKIMOUEHHUS M BHIKJuoueHHs cerH. Ha npapoif GokoBoil maHeny
3aKperieHa KaMepa aHalM3a ¢ IMOPOKPAHOM M BXOIHBIM M BBIXOQHBIM OTBEDCTHSIMM
rugpoTpaKra. JIns MaMepeHui 3arps3sHeHHOCTH B OTHENMbHBIX NMpobax XuaKocTH Npen-
YCMOTpEHA crenualibHas BOPOHKaA, MOJCOENHHAEMas K BXOJHOMY OTBEDCTHIO THOpO-
TpaKTa.

IneKTpHyecKas cxema npubopa cobpaHa Ha MHTErpafbHEIX MHMKPOCXEMAX, JHOIAX
M TPaH3IMCTOpaxX.

OcHoBHLIE TEXHMYECKHE [AHHLE

BAskocTs KOHTpONMpyemMoi mumKocTs npu remneparype 20 °C, uz,"c 50-10~°
Ipenernsl MaMepeHMst YMCI2 YACTHII XHmKocTH B ofneme 100 om? 150...15 000
Umeno pasMepHEIX QMATNAI0HOB 5
OcHopHasi momycKaeMas OTHOCHTENIbHAS TOrPeLIHOCT MIMEPEHHHA +30

MpH pacXoqe KOHTPONMMpYeMoH XHuaKocTH yepes npubop

iﬂﬂ_ﬁ o fuamn, %

Bpemsa HenpepuiBHO#M paborel, u | 8
Macca, Kr -

[pubop xoHTpOonsa umcroral xmykocrH IKIK-904. IlpennasHaueH mns KoHTpOJNA
YHMCTOTHI XXMOKOCTH ITYyTeM ONpejeNeHus uMclia YacTUIl, COJEepKalUXCs B EIHHUIE ee
ob6bema. IIpuHUMND ero pneHcTBMS 3aKmovyaercd B Npeobpa’loBaHHM HMITYJILCOB CBETa,
OTPAXEHHOI0 OT YAaCTHI| 3arpsAIHHUTeNA, IBHKXYIIHXCA ¢ MOTOKOM XHIKOCTH yepes doro-
INEKTPHUYECKHH HAaTYMK, B MMIYJILChl HaNpsUKEHHMHA, MPOBEOEHMHM aMIUIMTYIHOro
aHAJK3a ITHX MMITYJILCOB II0 WIECTH pasMEepHBIM JIHanasoHaM M mansHediued undpoBoH
HHIHKALHH YHUclia MMIYNIBCOB OTHOBPEMEHHO N0 BCEM JHANa30HaM M NSATH CHrHAJN3A-
TopaM Y poBeHb 3arpA3HeHHOCTH .

dyukumoHansHO NMpubop cocTOUT W3 (HOTOINEKTPHUESCKOro JaTuHKa, BKIIOYAWIIEro
B cefs oceerureNs M GOTONPHEMHHK, FMOPaBJIMYECKHH TPaKT ¢ KaMepoH aHalH3a,
aMIUMTY QHOIO aHaliM3aropa, CUETYHKAa MMIYILCOB, IHQPOBOro WHIMKATOpPA M CHrHa-
n¥3aTopa YPOBHS 3arpfA3HEHHOCTH JKHuKoctd. Bee ero yansl pasMewieHs B OJHOM
OjloKe, Ha nepenHeli MaHeNIM KOTOPOro HAXONATCSA CHEAYIOHE 3IJIEMEHTH! M OpraHsl
ynpapnenusi: KHonku "IIYCK” u "CTOII”, KHONKKH OTK/0ueHHS AHanasoHoB J...10,
10...25 MKM, pasbeM cBsian ¢ IBM u paaneM 1Sl BeiBOJa KOHTPOJILHAIX HATIDSKEHHH.
Ha BepxHe# nmasenn npubBopa pachonoxeHs: undposoe 1abno, MHIMKATODHBIN 3Je-
MEHT CHMrHajmMsaTopa TpPeBHIUEHMS BepXHEro npegena MIMEPEeHMA YMCAa YacTHIi,
uHauKarop "MSMEPEHHE”, niauKatophl CMrHaJIn3aTopa YpOBHS 3arpA3HEHHOCTH XHII-
Kocti. Ha sanHed nmanenu npuGopa HaxomATcs: OQHONO3HUMOHHBIA NMpenoXpaHUTEb,
Knemma saszemnennsi, tymbnep "CETB”, a taxike 3aKpeinieHa Kamepa aHanuaa.

Inekrpuueckas cxema npubopa cobpaHa Ha MHTErpanbHEIX MMKpOCXeMax, IHomax
M TpaH3HuCTOpaX.
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OCHOBHME TEXHHUSCKHE NAHELe

[pemes naMeperyssi uncia vactuy B 100 cm”  xumcoeTi 150...150 000
OcHoBHAA AOMTyCKaeMas OTHOCUTEILHASA NOrPeLIHOCTE HIMEPEHMIH + 30
[Ip¥ PACcXOe KOHTPOIHMpYeMOit XunKocTi yepes npubop

100 10 &2 /vamn, %

JNlapneHue paboueH XUIKOCTH B Teuenue 5 MuH, Mlla < 0,5
BA3kocTh aHANHAMPYEMOn XumKocru, Mlla-c 50
OB1ee YKCII0 YACTHI] PAIMEDPOM CBEILIE § MM < 4800000
Uucno pasMEepHLIX OHANa30HOB 6
Hanpsoxenue nurasmsi, B 2202
Bpems HenpepuBHO#K paboTst, u 8
Macea, xr 3.5

MHEKpOIpONECcCOPHBIH aHAJM3ATOP JAMCIEPCHOrO coctasa cycnensui ®C-180. Ilpex-
HajHaueH JJif ONpejeNeHus KOJIMYECTBA YaCTMI, BIBEILUEHHEIX B JXKMIKHMX Cpepax, H
OHCTEpCHOTO cocTaBa. IIpMHIMM ero pgedcTBMA 3aKiiouaeTcs B (OTOMETPHPOBAHMM
HMITYIBCHOI'0 M3MEHEHMS M3JIyueHHH B HANpPaBJIEHHH OCBEIaloIero CBEToOBOro MoToKa
B MOMEHTHI NIEpECEUeHHs] YacTHIIAME HCCTenyeMol cpelsl npocBeunBaeMoi (cuerHol)
30HBI MPOTOYHOM KI0BETHL. 3HAYCHHE HMITY/ILCHOTO H3MEHEHHS M3JIYUEHHS NpoNopLHo-
HaJIbHO IUIOIIATN CEYEHHS YACTHIIB! ¥ MJIOCKOCTH, NepreHguKy NspHOH oNTHYECKOMN OCH.
HsMeHeHHe CBETOBOTO MOTOKA PerucTpupyercs GoToNpHEMHMKOM ¥ TpaHCHOPMUDYeTCs
HM B 3JIEKTDHUYECKHE MMITYJIbChI, KOTOPEIE NOCJIE COOTBETCTBYIOLEro YCHIEHHS MOCTY-
NaT Ha 3NEKTPOHHBIA ONoK. MHpopMauus o KaHaLHOM pacrpemeNeHMM uaCTHIL
BBIBOONTCA Ha LHGpoNeyaramwllee yerpoHcTBO.

JaBHCHMOCTs ITOKa3aHMi aHANM3ATOPa OT YMCIEHHON KOHLEHTPAIMHM YACTHI JO
KoHueHTpauny 2,5 - 10% emM™ — numeiinas.

AHanu3atop BHINOJIHEH B BMHE YeThipex GJIOKOB — ONTHUECKOTO, 3NeKTPOHHOTO,
H03aTOpa H MemanKy. B KOMIIeKT nocTaBKH BXOLAT: aHAMM3aTOD OMCIEPCHOrO cocTaBa
cycrensuii PC-180; MHOroxaHansHeIE aMIUTMTY nHBE aHanusatop AM-16 ¢ undponeua-
TAl0mMUM ycTpoiicTBoM THIa “"Munnper-101” (nocrasnsierca B Komnnexre ¢ 3HI u TO);
KOMIUIEKT 3aMacHBIX YacTeH; MaclopT; METoAHKa NOBEPKH.

OcroBHEIE TEXEHYECKHE ARHLE

lnanason nsmepermii qMCI8 PErHCTPHPYEMEIX YACTHIL 0...2,5°10 S
UHCIT0 KarAMOB perkeTpPaLIMM PaSITMYHEIX PASMEDHEIX TPy — YacTHI] 16
OcroBras npusenerHas NOrPeIIHOCTS 110 YMCITY PErUCTPUDYEMBIX +3
qacTHL, %

lluanason pasmepoB perucTPHpYEMBIX YACTHLY, MM 2,5...250
OrHOCHTENs Haa NOrperHOCT, KaMHEDOBKHK MOpOroe perucrpatmu, % 5
Ilepecrpausaenmiit ofsem mosmpyenmoit mpobet, em 3 Io 100
Jorrycicaemasn norpeurHocTs A03UpoBarMa npobst, % 2
Cpemnss napaborka na otxas, u He menee 11 000
Cpemruii cpox crryx6el, ner E
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llepenocuoi Qoroxonopmmerp PK-110. IlpennasHaven nnsi onpeneneHus comep-
AMaHHA KONMYecTPa aMMOHHA, XeJjle3a, HHKeNnd, UMHKa, pTYTH, CYJhGaroB, XJIOPHOOR,
QTOPHIOB, CYBQHIOB, ¢QocdaroB, HHTPATOB, HHTPHTOB, MIECTHBAJIEHTHOrO XpOMa,
XIIK, CIIAB » dopmansmernua B MOBEPXHOCTHBIX M CTOUHBIX Bojmax. IIpuHIpMn mewcr-
BHA nNpubopa 3aK/OYaeTCs B HAMEPEHHH OCNabJieHHs MHTEHCHBHOCTH BHOMMOr0 CBeTa
NpH NPOXOXIEHHH ero yepea HecaeqyeMald pacTBop.

Ontuueckad cxema (OTOKONOPMMETPA COCTOMT H3 MCTOUHMKA cBera, o0BEKTHBA,
buMbTpa, KIOBETH, WMTOPKH doronpuemumuKa. B Kauecrse doronpueMHMKa NpHMEHEH
doroaneMeHT. YcuauTens cobpaH Ha MEKPOMOZYJIAX.

lIpnGop cHabxen HaGopoMm cheroduILTPOB B auanasoHe cnexrpa ot 400 mo 700 Hum
# HabopomM KioBer. B KomMniexkT ero BXoguT cereBoM B/IOK NMUTaHHA.

OcHOBHEE TEXHHGECIME [AHHNE
lIpenensr uamepeHHs:;
Mo CBETOMpOITy cKaHm, % 2...100
No KOHLIEHTpAaLMM, Mr/m:
NH, 0,5...10
Fe?* 0,5...10
Ni 2 0,1...10
Zn? 0,3..3
Cu®* 0,1...1
Hg ** 0,02...0,8
502~ 100...500
Cl~ 3...500
F~ 0,2...4
CH,0 1 T |
XITK 50...500
CIIAB 0,03...0,8
OcHoBHAA NPHBENEHHAR MO PELIHOCTL N0 CBETONpOoMycKano, % + 2
Temmeparypa nccnenyeMoro pacraopa, °C 0,1...35
[abapurHEle paaMepsl, MM 355x157x112
Macea, Kr 3,3

lepesocuod $poroxonopamerp PK-120. Mpeanasuauen ans onpemesenus Koabdu-
HHEHTA MPONYCKAHHUSA MK ONTHYECKOH TNOTHOCTH 06paloTaHHBIX XHMHUCCKHMH peak-
THBAMH NpO0 NOBEPXHOCTHLIX M CTOYHBIX BOJ B MOJNEBKX YCHOBHSAX M YCHOBHAX MJIaB-
cpencrs. IIpuHUHMI ero meHcTBHSA 3aKNOUAETCS B HIMEPEHHH MHTEHCHBHOCTH CBETOBO-
ro NoToKa Nocjie NPOXOXKIEHHA Yepes KioBeTy ¢ HCCJIeIyeMBIM PaCTBOPOM.

lipubop BKmOYaer: ¢oOTOKONOPHMETP, COCTOAIMA M3 CMOHTHDOBAHHOIO Ha
Kapkace yala (oToMerpa ¢ KaccetaMH M KwBeroi, y3na doronpMeMHMKa CO CBETO-
buaLTPOM, pacnosioxeHHOM BHYTDH KOpIyca NeuaTHOH NMATON ¢ 3/IeMEHTaMH 37eKT-
puuecKoi cXeMul NpeolpasoBaiust CHIHANA M MHIMKALMY, ABTOHOMHMIN GJIOK MHTAHMSE
ceresoi DJIOK MUTAHHA, IPHHANTICKHOCTH, Y IOXKEHHbIE B UEMONAH.
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B KoMnneKr NocTaBKH BXOUAT: GOTOKONOPHMETD; GJOK AaBTOHOMHOrO NMTAHHA;
BNOK CeTeBOro NHTAHMA, KOMIUIEKT 3anacHBIX vacTeH; ceMb MHTEep(hepeHIMOHHLIX
cBeTodHILTPOB CO CBHOETENLCTBOM 1, 2, 3, 4, §, 6, 7; Tpu HeHrpaibHeIX cBeTODHMBTPA
co ceupere/ncTBoM 1, 2, 3; nBe Kiosersi ¢ Gasoit 10 My, nse — ¢ 6asoit 20 MmM; gBe — C
Gasoi 30 mM; mBe KioBeth ¢ Dasoi 50 MMm; Kaccera; yeTnipe MJaThl nBe NJIABKME BCTAB-
Kku; nBa ¢oroanemenrta ®41C; uemonman N° 48 (momems 10a); macnopr; MerommuecKue
yKa3aHHA Mo NOBEpKeE.

lloBepKy QoTOKONIOPHMETpPA MPOBOMAT N0 METOMHYECKHM YKA3aHMSIM, BXOISIIM
p KoMIUleKT mnocraBKH. Ilpn mnosepKe NpHMEHSIOT HEHTDANbHBIE CBETO(MHIBIDLI
1E2.220.237, atrecroBaHHbE B Kauecree ofpasnoBhIX, M HeMTpaNpHBEE CBETODMIBIDLI
N° 1, 4,.7 13 KOMINIEKTa MOCTABKH.

OcHOBERIE TEXHWTUECKHE [JANHEIE

JIMATIASOHE! HIMEDEHHA NPK TOMIIKMHE TPOCBEUHBACMOTro

cnost 1o 50 m:

N0 ONTHYECKOR NnorTHocTH, b 0.3

no Koahduumenty nponycxKanus, % 2...10
Hupuxamms pesyneTarop MaMepeHHs lindposas
OcHoBHAs NpUBENEHHAS MOrPELIHOCTL 10 CBETONPONYeKanmo, % +2
Temmeparypa KoHTpONMpYeMo#i Bomt, °C <35
Ilurarwe doroxonopumerpa AsroHomsuoe ox 10

emMeHToB THIIA A 343

Cpemsmit cpox comy=x6e:, ner 8
CpenEee Bpema BOCCTAHOBIEHMS, MHH < 60
l'abapurHnie pasmeps, MM:

thoroKonopumerpa 210x160x70

ABTOHOMHOro Gnoxa nNuraHmuy 270x33x70

CEeTeBoro 68x68x58

JlaGoparopasii poromerp IM®-72M. IlpenHaskaueH QNS WIMEpPEHUs KoIhhHIMEH-
Ta NpONyCKaHMS M ONTHYECKOH NIOTHOCTH JXMOKHX DACTBOPOB H TBEpHEIX Tes. Ero

MOJXHO MPUMEHSITs 11 ONpene/ieHHs KOHLEHTPAaLMH OPraHHYeCKHX H HEOPraHUYecKux
BEMECTB B pacTBOpax MO rPANyMPOBOYHEIM rpaQHKaM MM CDABHEHHEM C PACTBODOM
H3BECTHOM KOHLEHTDALMH, a8 TaKXe KaK MHIMKATOD NpPM NPOBEJCHHH Hedenomerpu-
YECKOro ¥ ¢pIyopoMeTpHYECKOT0 AHAJH3OB.

®oToMeTp BHIIOJIHEH 1O OZHOMYYEBOH NBYXKAHANBHOH ONTHYECKONR CXEME ¢
MonynanmeH ceeroBoro noroka. CrieKTpansHuGi HETEpBAN BHLOENSAETCS ¢ MOMOMIbIo 10
HHTeDPEpeHUMOHHBIX H ABYX abCcopOLMOHHEIX CBETOYHIBTPOB.

Brxomuoli curman Moxer GuTh NPONOPUHOHANEH KaK KoadPHUMEHTY NpOITyCKa-
HIA, TaK ¥ onruyeckod ruotHocry. Ilokasanus CHHMAIOT CO WIKaJIN MHKPOAMIIEpMeTpa
THIa M2000.

lpuGop BeINONHEH B HACTONMBHOM KOpNyce, BHYTDH KOTOpOr0 pasMemeHsl 3Je-
MECHTEI 3/IEKTPHUECKOH H ONTHYECKOH CXeMBI,
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OCHOBHBLIE TEXHHIECKME NARRNE

CnexrpansHeii quanasos HIMepeHHH, Hu 365...750

JInuEE BOMH B MaKCHMYMe NponycKaHns GQHILIpoB, HM 400; 420; 490; 540;
560; 600; 620; 670;
720; 750; 365; 490

llpenens vamepesua:
KoahduumenTa nponyckanns, % 0...100
ONMTHUECKOH MIIOTHOCTH, [ 0...0,5; 0...1,0
Ocroenan a6coMmOTHAA MOrpeIIHOCTs HIMEPEHHA 1

Koadduumenra npomycKanms, %
JlomycxKaemasn cNyQaRHAA COCTABIAIOLIAA NOr PELIHOCTS:

no Koadhduumenry nponycKanms, % 0,3

nc onTHuecKoi nnorHocty', 1 0,3
Brixomubie CMrHANK, HANPAMXEHKA NOCTOAHHOrO TOKA;

B 0..2

mB 0...100
[luraEne — o1 cETH NEPpEMEHHOr0 TOKA; 2

HanpsxeHne, B 220 _g4

yacrora, 'y 50+1
Iorpebnaeman MougHoCTs, BrA < 100
YenoBsAa sKCNIYATALTM:

remneparypa sosmayxa, °C 10...35

OTHOCHTENBLHAA BAAXKHOCT: BO3OyxXa, % < 80

OTCYTCTEHE HCTOUHMKOB 3NEKTPOMArHHTHEIX TIOMNEH,

ArpecCHBHRIX MAPOB M rasos, TPACKH M BHOpaLmMH
l'abapurinie pasMepsl, MM 500x260x485
Macca, Kr 20

*Ilorycxaemoe 3Hauenie OCHOBHON 86COMOTHON MOrPELIHOCTH MAMEPEHUS OMTHYECKOil
MJIOTHOCTH OMpENenawnt no popMmyne

AD= £043/T,

roe T — KosdpMuMEHT NPOMYCKAHKA B NAHHOM TOYKE LIKANEL

Coexrpodoromerp C®-26. 310 ogHONMyuerol NMpUGOP ¢ NPUIMEHHEIM MOHOXDOMA-
TOpOM 10 ABTOKONIMMALMOHHOH CXeMe, NMpemHA3IHAYEeHHBIA [NS HIMepeHHs Koaddwu-
UHEHTOB NPOMYCKAHHSA TBEPALIX H XHAKHX NPO3PAYHBHIX BelecTs B o6nacTH cmekrpa or
190 o 1100 mm. Hamepenus ocymecTBNISOT N0 METONY 3NEKTPHUECKON aBTOKOMMIEHC -
Ui, B MOHOXpOMAaTHUECKMI NMOTOK H3NYYEHHS TOOYEPEJHO BBOMAT KOHTPOJBHBIN H
HaMepAembld obpasust. Ilps BBENEHMM B NOTOK M3NMy4YeHHS KOHTPOJILHOro ofpasma
CTpeNiKa M3IMEepHTeNbHOro npubopa ycraHaBAMBaercs Ha oTMerky mxanwm 100 %, a npu
BBENIEHHH H3Mepsemoro obpasua - OTKJIOHAETCS MNPONOPUHMOHANLHO HIMEHEHHI
noroxa. "ucnosoe 3HayeHue KoapduumeHTa NpoONMycKaHMS H3Mepsemoro obpasua
OTCUMTHIBAIOT 110 IWKAMe BCTPOGHHOrO MUKpoaMnepmerpa M2000.3.
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B criextpodoroMETpe HCTIONBIYIOTCS [IBA HCTOUHMKa M3JTyueHus: Jelitepienast Nauna
p obnacTu creKTpa or 186 mo 350 HMm u namna HaKamupaHus B ofnacru cnexrpa or 340
po 1100 HM; nBa NPHEMHMKA MIJIYUEHHS - CYypeMAHOLIE3HEBBIH QOTOINIEMEHT C KBap-
yeBEM CTEKNoM ansi ofnactu crnektpa or 186 mo 650 pm ¥ KHCIOPOXHO-LE3HEBHIH
$OTONEMEHT M1 obnacru cnexrpa or 600 go 1100 am. B KoHcrpyxuusx npubopa npen-
YCMOTPEH BRIXOJ A MOAKITIOYEeHHS LHQpOBOro BOMLTMETPA.

B xomnnexr nocraBku cnekrpoporomerpa Cd-26 papuanta 10-34.11.617 Bxomsar:
mects Koser K10; gepxarens teepasix o6pasuos; nepyxarteNp APAMOYTOJbHLIX KIOBET;
paMKa; cperodrmbTp YOC-2; KOoMNNEKT M3 yernpex HedTpalbHBIX CBeTodHNLTPOB;
KOMILUIEKT M3 nuadparm; Kopobka ¢ cmimkarenem; 1pu Jiamnel KM24-35; tpu namnel
OI133-0,3; cemp namn JUIC-30; namna JPI'C-12; tpamamcrop Ii2l4I; nBa tpaHaucropa
[1217B; npa npemoxpauurtens [IM-0,5; coennHuTeNnsHEME WHYD; KOMIUIEKT MHCTPYMEH-
ya; yKnanoussH smuK N° 1; yKnagouHasi KopobKa; TeXHMYECKOE ONHCAHME H MHCTPYK-
. uAs N0 IKCIIyarauuu; nacnopr cnekrpodoromerpa C®-26; macnopr maMepuTeNILHOrO
npubopa C20003.

B xomnnekt cnexkrpodoromerpa C®-26 papuanra 10-34.11.617-07 gononumrensHo
pKmiovanT: uAdposod sonmerMerp Il1312; rexHHyecKoe OMHCAHME M MHCTPYKIMI MO
sKcIyaTamiy; nacnopr undpororo BomsTMerpa Il1312,

OCHOBHLIE TEXHHQECKHC JAHHLIE
Pabowsit qMANa3oH O/IMH BONH, HM 190...1100
Jomycixaeman MorpeirHOCT, PAIYHPOBKH LINKANE! [THH BOJIH, HM:
186.,,300 0,1
300...350 0,2
350...400 0,3
400...550 0,5
550...1000 1,0
1000...1100 4,0
Ilpepens: usveperna KoadPuumentor nponycKanus, % 3...100
Nlomycxaeman abcomOTHAS NOrPELIHOCT: H3MEpeHHs 1
‘KoadduimenTos NponycKauus, %
Jomrycxaenmoe cpennee KBaNPaTHUECKOE OTKJIOHEHHE, %6° 0,25
Bpems yeranonnenms noxasanui, ¢ 10
Brinensemuii criexrpansuuii vaTeppan (Hy) mNs UTHHE BOTHEL, HM:
186 1,2
350 1,5
600 8,5
1100 35,8
Paccesrnoe uanyuenwe npwu 200 rm, % ]
Bpews: mporpese, 4 1
l'abapurrnie pasmepst, MM 930x590x280
Macca, xr 75

HomycKaemas fONOMHMTENBHAR NOTPEUIHOCTS KAl I/IHH BOJIH NPH HIMEHEHHH
TeMmeparypst Boanyxa ot 15 mo 10 °C u ot 25 mo 35 °C paBHa no 3HAYEHHI0 NOMYCKae-
MOH OCHOBHOM MOrpelHOCTE Noc/ie KOPPEKTHPOBKH N0 [JiiHe BOMHE! 546,1 HM.

Hsrorosurens — Cankr-IlerepbyprcKoe onTHKO-MexaHKuecKoe obbequHeHne.
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Cnexrpodoromerp C®-39. lpennasHaueH nJis onpefesieHns cNeKTpalbHBIX Ko3d-
GHUMEHTOR MPOMYCKAHMS M ONTHYECKOH IMIOTHOCTH XHUNKHX H TBEDPABIX NPO3pauyHhIX
BELeCTR B cneKrtpalsHoM auanasoHe ot 190 no 750 mm. B ocHoBy ero pabothl momnoxen
NPUHIMI HIMEPEHHS OTHOWEHHS OBYX CBETOBLIX MOTOKOB: NMPOIIEMIIEro Yeépes Hece-
nyembii ofpasen ¥ mpomemmero yepes obpasen cpaBHerusa. H3 ocBeturensa ceerosoe
H3NyyeHHe IPOHMKAaer B MOHOXPOMATOD, rHe pasijaraercd B crexKrp. MoHoxpomaru-
yecKoe HM3NyueHHe M3 BXOJHOH menH MOHOXpOMATOpa NONajaer Ha 3epKanbHoe
CBETOMeNTHTENILHOE YCTPOHCTBO, KOTOpOE NonepeMeHHo HANpaBNsAeT CBeTOBOM MYyYoK Mo
NBYM KaHallaM KIOBETHOro OTHEeNeHHs: B OJHOM M3 KaHANOB NOMElaeIcs Mcclemye-
Mbli obpaseu, B gpyroM — obpasen cpaBHeHMs. 3aTeM CBETOBBHIE MYYKH MNPOHHKAWT B
npueMHEIR 670K H MoNepeMeHHo NoNajanT Ha YYBCTBHTEIEHYH MloWwanKy GoToanexs-
POHHOI'O NMpHEMHMKA.

HanpsoxkeHue, CHHMaeMoe ¢ NpHeMHHKa, yeunuBaercst, npeobpaayercs H Nocrynaer
Ha YCTPONCTBO, PErMCTDHpYMINEe OTHOIIEHHE IBYX Hanpsukemuil. Permcrpaumsi ocy-
WECTBACTCA MO ABYXJIYUEBOK cXeMe IpH NOCTOSHHOM YPOBHE CMIHala CpaBHEHHs Ha
BBLIXOJIE YCHIHTENS. 3HaueHHS MIMEPEHHBIX BENHYHH BHICBEYHMBAKOTCH HA IHGPOBOM
1abo W perucTpupyoTcs Ha GNaHKax caMonumymiero npubopa M TenerpadHoro anmna-
para.

HamepeHHsie BenuuMHbB o0pabarhiBaioTcA N0 CHELHANbHBIM TIIpOrpaMMamM ¢
NoMOILBI BCTPOEHHOM B cneKTpodoroMerTp ynpasnsomen MuKpoIBM.

[IpuGop mocTpoeH MO arperaTHo-MOMYALHOMY NDHHUMITY H COCTOMT H3 CNEOyIOLHX
yacTe, CMOHTHDOBAaHHBIX Ha o0meM OCHOBAHMM: OCBETHTENA, MOHOXPOMATOpA,
nenuTesNis, KIOBETHOro OTjeNeHus, npuemMHoro G/oka, 6MoKa nuraHus, crabunusaropa,
BRIYHC/IHTEILHOHA MallHHBL,

B Komnnexr nocraBku Bxonsar: cnexrpodoromerp C®-39; camonmmywmui npubop;
tenerpadHBl annapar; KOMIUIEKTH! 3alacHBIX YacTeH, MHCTPYMEHTA M IPHHAIJIEKHOC
TeH, TEXHHYECKOH JOKYMEHTAllMH.

OcHOBHLIC TEXHMTECKHE NAHALIE
CnexrpanuHbii giana’soH, HM 190...750
Jomycxkaeman ocHOBHAS a6COMOTHAR TOrPELIHOCTD
H3MEepeHHA:
CHEKTPANMLHLIX KO3QOHUMEHTOB NPONYCKAHNA +1

B nuanasore or 3 oo 100 % B cnexrpamsHOM
muanasore or 190 no 750 ¥, %
onTHYecKo# nnorHoct B ouanasone or 0 go 2 % (

0,43
B CNEeKTpanbHOM auanasone or 190 no 750 mm ) n,nns).

1
8 Cone™ cuﬁmmm Koadpuument

nponycKanus ocu obpasiosoro cpencr-
Ba Hamepenus, %
Jlomycxaemas NOrpeLIHOCT: OTCHETHOTO YCTPOHACTRA 0,5
W MEXaHHMIMA YCTAHOBKH [JTHH BOJIH B CrEKTPAT,-
HoM mmanasore ot 190 go 750 mae, BM
Jlomyckaemoe cpefiHee KBAOPATHYECKOE OTKIIOHEHHE
CNYYaHOMN COCTABIAIIEH NOrPeIIHOCTH:
crexrpodOTOMETpa NIPH HAMEPEHHH CLEKTPAND- +02
HEIx K03bdHIpMeHTOB NponycKanys, %
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" OICUETHOrO YCTPOMCTBA M MEXAHMIME YCTRHOBKH 0,25

.~ [UMH BOIH, HM

. FaBapuTHSIC DasMepsI, M 1250x650x420

jm a KI 130

Lig

- Cnexrpoporomerp C®-46. lipennasnayer ans onpenenenus KoahduuueHTOB NMpo-
T TBEPARIX M XHIOKHX Npo3ipauHux Bemects B obnacru cnextpa or 190 mo
ilﬂﬁﬂu B ocHopy ero paboTe! MOJIOKEH NPHHINN M3MEpPEHHS OTHOIIECHHA NBYX CBe-
TOBBIX MOTOKOB — MpoLIeIero uepes uccienyemsif obpa3el] ¥ Najawouero Ha Hcee-
nyemsil obpasen (unu npowenuiero yepe: KOHTponsHLLE oGpasen). BerpoenHsiil MuK-
[POMPONECcOp YNPOILAET NPOLECE HIMEPEHHA obecneunpaer onpeneneHye cneKIpanis-
HBIX KO9(QPHUHMEHTOB NPOIYCKaHUsA, BIYHCICHHE ONTHYECKOM IJIOTHOCTH M KOHLEHTpa-
IIHH pPacTBOPOB.

~ Bee yanm cnexrpoboromerpos C®-46 pacnonoceHn Ha eIMHOM OCHOBAHHH M
3aKDHITHl COOTBETCTBYWIMMH KOXKYXaMu. Ynpasienue npubopoM OCYIECTBISEICH C
MOMOLIBI0 KNaBHATYDH ¥ PYKOATOK, PacnofioyKeHHsIX Ha nepeqHedl nanenu. Herounuxu
M MpPHEeMHHKH M3NlyueHHA Te xe, uyto M B npubope CP-26. Ilepsrisi HCTOUHHK H3nyye-
‘HuA — nedrepueBasi namna B ofnactu cnexktpa or 186 mo 350 mm; BTOpON — nMamma
HaxanupaHus B obnactu crnektpa or 340 go 1100 nm. IlepBeid NpueMHMK M3yyeHHs —
CYypEMAHOLE3HEBLIH (OTO3NIEMEHT ¢ KBapUeBbIM cTeKNom aist obnacti cnekrpa or 186
mo 650 HM B KucnopomHo-uesneBn# Qoroanemenr nnas obmactu cnekrpa or 600 mo
1100 sm.

B cnexrpodoromerpe CP-46 obecneuenn chenyouime pexxuMsl paGorhl: HaMepeHHe
nponycKaHus T, onTHYecKOH NIOTHOCTH A, KoHUeHTpauuM C, CKOPOCTH H3IMEHEHHS
onTHuecKoi miotHocTH AA/AT. llpuHiun uaMeperud — obumuii nna Bcex OJHONTYYEBRIX

cnexTpodoToOMETpPOB.

OCHOBHLIC TEXHWUECKHME JAKHEIS

Cnexrpansusit guangsos, Hu 190...1100

Honycicaeman ocnopHast abCoMOTEAS NOrPELLIHOCTS 1

HaMepenns Koadpuumentos nponycKanns, %

Yposens Memanowero usnyvenna npy gumse 220 nv, % 0,2

Orxnonenue noKasaHui MK BONE OT peficTBHTEL- 0,5

HEIX 3HAYEHHMHA IUTHH BOJIH, MM

I'abapurinie pasmepst, M 940x300x600

Maces, xr 60
YCTaHOBNCHHA NOKAIaHMH, ¢ 10
nporpesa, g 1

Coexrpodoromerp "Cnexopn M40”. llpegnassauen nins onpeneneHusa Kodddmuuu-
€HTOB NpONYCKaHHA, ONTHYECKOH NJIOTHOCTH HIM XHMHYECKOro cocrasa npob B crexr-
pansHoM nuanasone miuH BonH ot 185 mo 900 mm. IlpuENMN ero medcTBHS 3aKmo-
Yaercs B CHEKTPaNibHOM Pa3fioXeHHH M CPDABHEHHH HIMEDPSEMOro MOTOKAa H3NYUEHHS C
ITANOHHLIM.

IipubGop MMeeT nBa HCTOYHHKA M3NyueHHs:: nedrepueBylo namny mna Y&-obnacru
CNEeKTpa M rajioreHHy 0 NaMiy nnd suguMol obracTd criexKrpa.
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Iocne cneKTpaNsHOro Pa3sIoKEHUsS B COOTBETCTBYIOUIHX MOHOXPOMATOPAX MCHIOI:-
JyeMoe [/is MIMepeHHs MOHOXPOMATHUECKOe H3JIyueHHe Mnolajaer yepe3 BRIXOAHYO
wens B, GOTOMETPHYECKY0 CHCTEMY, Ié ¢ NoMOoLpn Mouynstopa npeobpaayercst B
nepeMeHHLIH CBETOBOH NOTOK. ITOT CBETOBOM INOTOK Halpap/isfiercs uepe3 Bpalawiiee-
Cfl 3epKarno nornepeMeHHO B KaHal CpaBHeHHs H KaHal uccnenyemoro obpasua, a arem
boKycHpyercst Ha npHeMHHK HanyueHus 1l-kackagsoro 93Y. CoorBercrBywire IByM
KaHaJiaM CHIHAJIBI NOABEPraloTCcsa aHaNoro-uHQpoBoMy npeobpasoBaHHI0 H 3aTEM HHIY-
WHPYIOTCS Ha 1abJ0, NeyaTanTcA MK PErHCTPHDYIOTCH Ha CaMONKCLE.

Cnexrtpodoromerp BKnouaer B cebs ynpapnaembii IBM camonucen ONs perucr-
paAllM¥ CTIEKTPOB HA PYJIOH mMarpaMMHOE OyMars HMIM NHcTel, uudpopoe 1abno uns
HHIHKALMH M3IMEDEeHHBIX BEMIHYHH M BCTPOEHHOEe Meyaranliee yCTpodcTBO IS BLIAYM
nporoKonoe uaMepenu# (nporpamm). llpubop umeer nBoiHON nUdPaKIMOHHBIE MOHO-
XpoMaTtop B yJbTpaduoneToroH ob1acTH CNEKTpa M ONHHADHEIA NHOpaKIMOHHEIH MOHO-
xpomartop B BunuMoi u Gmmaxod K HK-o6mactu cnexrpa (no 900 mum).

Beojy HamepsieMbiX NapaMeTpoB OCYILECTB/IAEICA Yeped KIABMIUM Ha MyibTe
ynpaBJyieHus. YnpasneHne BceMH ¢yHk nusiMu npubopa, B TOM uYHCJe KOPpEKLMS CTO-
NPOLIEHTHOH NIHHHUH M 3JIEKTPHUECKOH HYNIeBOH TOYKH, a TAKXKe 0Dpa3oBaHHe CIIEKTpOB
OCYLIECTBIIAIOTCS aBTOMATHYECKH ¢ NOMOIIEI0 MHKDPOIBM.

C noMompio BCTPOEHHOro neyarawoniero ycrposicrea Ha "Cnexopn M40” moxHo
noMyyaTs KOMIMNaKTHbIE MPOTOKOJE! K MPOrpaMMbl H3IMepeHHIA.

OcHOBHLIE TEXHHYECKHE JAHELE

CriexTpambHbii mHanason, oM (1) 5400...1100 (185...900)
Jlonycxaesmasn norpetHocTs BOMHOBOro WHena, em ! (1M):

nipu 54 000 cas 1 +10 (0,03)

nipu 11 000 ™ 3 (0,25)
BocnipousBouMOCcTs BONHOBOrO umena, eM ™! (1m):

nipu 54 000 cag *5(0,02)

nipu 11 000 cag ! +1,5(0,1)
JlonycxKaeman norpemsocts doroMerpuposanus mpu D =1 + 0,005
BocriponzBoumocts doroMerpHpoBaHmA npy D =1 * 0,002
Ceeropacceanue, % y 0,01
Paspewaioiias crocobHocTs, cM  (HM):

ripu 40 000 10 (0,06)

npu 20 000 5(0,12)
llorpebnsieman morgHocTs, KB-A 1
lNafiapurHnie pasmepsl, MM 1420x630x430
Macca, Kr 120

Harorosurens — [lpeanpusitie "Kapn Ilesicc Hena” (Fepmanus),

ApromarmyecKkul cuexrpoporomerp C-604. 3ro meyxiyuesoit nmpuGop ¢ oM
QOTONpHEMHHKOM, MOOyALHes MOTOKA MINYYEHHS M HEMNOCPEeNCTBEHHLIM OTCYye-
TOM, NpenHa3sHAYeHHBIH [N15 oNpeaeNeHns Koa¢ppuuneHTa NPONYCKaHKA B ONTHYECKON
NNOTHOCTH pacTBOPOB M TBEpABIX Tel. HaMepeHus NpoBoaATCS OTHOCMTENILHO aHAJIMIMN-
PyeMoro pacTBopa ¢ MaKCHMalbHOMN OXUgaeMoN KOHIEHTpALHEI.

bazoBasi omruyeckasi cxema cnexTpodoToMeTrpa NpemNyCMAaTPHBAeT NpOBEHeHHEe
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lﬁjﬂnHHHEEHEHTHDFﬂ M HedesloMerpuueckoro aHamlisa Mo IBYX/YYEBOH CXeMe ¢ MOKO-
XPOMATHIALMEH NEPBHUHOTO U3y UEHHS,

B KoMnJIeKT MMOCTABKH BXONAT: ONTHYSCKHH 6/I0K; DNOK NMTAHMS, COEOUHHTE!ID-
HBI IIHYD; KOMIUIEKT 3amacHBIX YacTed; KOMIIEKT CMEHHBIX vacTel; KOMIUIBKT
HHCTPYMEHTA M NpMHAaNJIEKHOCTEH; MACIIOPT; METOHYECKHEe YKa3aHus 110 NOBEPKE.
IIpubop ABNSAETCH BOCCTAHABIIMBAGMBIM H3IENHEM.

IIpHHATEIM 33KOH pacnpenesyieHus BpemeHH GeaorkasHod paboThl — 3IKCHNOHEH-

1{HaJIbHBIH.

OCHOBHEIE TEXHHUECKHE JAHFLIE
CrnexTpanbHuii OHANasoH, Hid 250...830
IIpegen [QonycKaemoro OTKIOHEHHR JUTHMH BOJIH, HM % 1
HuanasoH H3MepeHHi:
KoaQurmenta nponyckanns, % 3...100
OITTHUECKOM MIOTHOCTH J...15

Homycicaemas ocHoBHas abCOMOTHAS MO PEIIHOCTD

NPH H3MEPEeHHH:
KoadpduLenta nponycKanua, % +1
ONITHYECKOH MINOTHOCTH + 0,8/T.,

rae T, — 3Hauenue Kosduumenta
MPOITYCKAHHNA, COOTBEICTBYIOLIEE
JHAYEHHIO M3MEePAEMON ONTHYECKOMH
IIIOTHOCTH

Crexrpodoromerp "Cuexon 11”. 310 ogHomyuesod cnekTpansHe NpuGop ¢ uug-
POBOM MHIMKALWeH, OCHALECHHBIA MMKDONPOLIECCOPHOM TEXHMKOH, obecneunBawuied
A@BTOMATHYCCKYH YCTAHOBKY CTEIIEHHM YCHJIEHHS, HYJEBOH TOYKM NpOINYyCKaHHS,
HYJIEBOMH TOYKH SKCTHHKLMH, MHIAKAIMIO 0lHBOK NpH HeNnpaBHIEHOM obcnyRuBaHuH,
OxicTpyio 06pabotky pesynBTaToB M3MepeHHs C YETHpeXpa3pAnHOH NHGPOBOH MHIUKAE-
IHEH KOHeYHBIX pesyistatoB. OH NpemHasHaYeH s oNpemeneHus Ko3pduimerHTon
IponyCcKaHus, ONTHYECKOH MNOTHOCTH, QNyopecueHuy, NOMYTHEHHS, KOHIEHTDALHM
IAQPy3HOro OTpaKEHHSA, aKTHBHOCTH (EDMEHTOB TMTDOBAHMA KUIKHX BEINECTE B
CHOEKTpaibHOM mHana3oHe ot 340 mo 850 Hm.

[lpurunn peiicrBusa crnexrpodotromerpa 3aKmouaercsd B CHEKTPAlbHOM pasoxe-
HHH M CPaBHEHMH M3MEPHTEJILHOTO TOTOKA M3JTYyyeHMs], NPOLIEHUEro Yepes 3TaJIOHHL
H HCcnemyeMmul oDpasusl @ GHKCHPYEMOro NpHEMHUKOM H3nyuyeHusi. Hanpsoxenue
CHAMAeTCs C IpHEMHHKa, YCHIMBaercsi, npeobpasyercss ¥ HMHAgynupyercs Ha tafno.
Tlpenycmorpeso nogkmoueHne aBTOMATHYECKOTO YCTPOMCTBA NI CMEHH npo6 u pac-
HeqaTKa pesyIbTaToB MIMEPEHUH JICHTOUHLIM IEeYATAl0IHM allNapaToM.

_ IloBepky crneKTpodoTOMEIPa OCYILECTBIISIOT ¢ TIOMOILBIO obpasnosoro HaBopa
eeeropunsTpos KC-100 pnu KC-101.
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OcHoBHLIE TEXHKQECIKHE [IANHLI®

CrexrpanbHeIi NHANA30H, HM 340.,..850
ToyHOCT: YCTAHOBKH OMHH BOJH, HM +1
BocnponapoaHMOCTh YCTAHOBKH JUTHH BONH, HM 0,2
YpopeHs Mewaowiero uaryuenns npu 340 s, % 0,5
PoroMeTpHULCKAA TOYHOCTD 1,0 (npu E=1)
IuanasoH HaMepeHna ONTHYECKOH MIOTHOCTH —2eisd
llorpefnaeman MowHOCTS, B-AL
rpubopon 90
GroKoM NMHUTAHKA 170
[abapuTHEIE pasMephi Npubopa ¢ HIMEPHTEILHOR 340x460x350
[IPHCTABKOMN, MM
Macca, Kr:
npubopa 18,0
broxa MmuraHusa 10,5

Harorosurens — Ilpennpustue "Kapn llesicc Hena” (Fepmannsi).

Crnexrpodoromerpu “Cnexon 2007, "Cmexon 210-211-220-221". llpenHaszHaueH:l
I7isi ONpEejeNieHHs CNEKTPalbHbX K03d(HUMEHTOB NPONYCKAHMS, ONTHUECKOH MIOT-
HOCTH, KOHIEHTpAlHH, KHHETHUYECKOHM aKTHBHOCTH (EpMEeHTOBR XHMIKHX BElIeCTE B
nuanasoHe or 335 mo 800 Hm. llpHHUMN uX HedcTBHA 3aKIDYAETCH B ClIEKTPalbHOM pas-
JIOXKEHHH M CpABHEHHMHM HM3IMEDHTENLHOr0 MNOTOKA H3NyueHHs, NpolIemIIero 4Yepes
HCCemyeMylo M 3TanionHyn mnpobsi. Mexomsimmii ot ucrouHMkKa uanmyyeHus (ranores-
Hast nammna 6 B, 20 Br) ceerosoii NoTOK Hanpaslisiercs B MoHOXpoMartop. Bunenennsid
MOHOXPOMATOPOM NYUYOK JZyweH cHayana nonajaer B KWBETHLIH orceKk npubopa, a
nocJie NPOXOXNEHHA yepes Haxomsaulywcs raM npoby — Ha doTo3ieMeHT, KOTOPBIH JaeT
NpOMOPIHOHANLHLIE CBETOBOMY NOTOKY (GOTOTOK, yCHIMBaeMbIH H JEMOIYIMDYEMBIH
aHasioroBhIM ycunurenesm. IloCToAHHEIN 3MEKTPHYECKHI CHrHAN ycHJMTE IR Nonaercs
KaK Ha BHIXOJ /1A MORKIIOYEHHs CAMOMMCLa, TAK H Ha aHaloro-uudposoi npeobpaso-
parefis. IlonyueHHs# pucKperHRH cHrHan obpabarmpaercd uudpoBEIM BBIYHCIIHTEIS-
HeM GIOKOM B 3aBHCHMOCTH OT COCTOSIHMS appeTHpHbX KHonoK R, T, E, C (ccur-
HAMIHDYIOUIHMHE 3TH COCTOSHMS MOMHHECIEHTHRIMH JHOAaMH ).

llpr Haxaroii KHonke R (37a70H) CHMrHaN CpaBHEHMS BBOJNMTCS B MOMEHT MHIH-
KalMK pesyibrara (aBTOMATHUECKH 110 TAKTOBOMY IMKITY M OQHOKDATHO I0 BHIOBY
KHOMKOM) B NaMATs H genurcs Ha npubopHyw KoHcranty K, Koropas ofecneuusaer
noKasaHWe, NMpPONOPHHOHANEHOE MOLIHOCTH NMAamamomero Ha (GOTO3INEMEHT H3NyueHHS.
[lyuox nyueli B MOMEHT BBOJA CHTHANA CPABHEHMS B NaMATh NPOXOIMT YEpPe3 ITaJIOH-
Hy0 npoby, a B MOMEHT AeNeHHA CHrHaZla H3MepeHHH Ha conepKaHue NMaMsTH — uepes
Hecnenyemywo npoby.

Crnexrpodoromerpst “Cnexon 200” cHabxeHs H3MepHTENLHEIMK HacagKamu (rep-
MOCTATHDYEMBIMH ¥ HETEPMOCTATHDYEMBIMH) C OTCACHIBAIOLIEH KIOBETOM, YIIPaBASeMOH
KaK BPYUYHYI0, 74K M C aBTOMAaTHUECKOH cMeHOoH npob. JaMeHa BelecTBa OCYIlecTBIIA-
ercs ¢ MOMOIIBK CHELMaibHOro Hacoca. HeoBxomumoe O 3TOr0 ABTOMATHYECKOE
3arpy3J04HOE YCTPOMCTBO YNpaBlAeT 3jacachiBaHMEeM MNpoOs, NpOneccoM TNPOMBIBKH
MEX Y MIMEPEeHHSIMH, a TAKXKE BhimayeH pesysbTaTos aHa u3a.

losepKy cnexrpodoToMETrpoB BHIOJIHSONT ¢ NoMousil obpasuosoro Habopa
ceeropunsTpons KC102.
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-uﬁfw FAATIZI0H, HM | 335...800

mean MIMEPEHHS ONTHYECKOH TUIOTHOCTH =3easd

- ToWHOCTS YCTAHOBKH [UTHH BOJIH, HM =1
Kpnm mMeluamoiero Hamyuenus npu 340 mm 0,12
-W rounocts (np E=1), % 0,5

" BocnpOH3BOIMMOCTS YCTAHOBKH [MTHE BOJH, HM 0,2
Tlorpebnsiemas MowHoCTs, BrA 120
nﬁapmmm pasMepLl, MM 560x210x360

Magces, Kr 22
. Harorosurens — [ipennprstue “Kapn lesice Hena” (Cepmanus).

Nlpmbop ” -7T1A". Ilpencrapnsier cobor nHdpaKpacHs boTOMETPHYECKHI

-iﬁcopﬁnﬂuue'rp, MOCTPOEHHBIH MO ONHONYYEBOH NBYXBONMHOBOH dasoMerpHuecKo
/CXEME C OJTHHM HCTOUHHKOM H OHMM NPHEMHHMKOM H3JTyUeHHs. OH npenHasHaueH ons
.unpene:mm conepxaHus HedTenpouyKroB B ueThIpexxsopucroM yriepome. Ero
uqm MPUMEHATh 1719 ONpeneneHHs CYMMapHOr0 COMepxaHHfl HedTenpomyKToB B
CTOUHBIX BOMAX.
' B oceopy pabormt npubGopa mnonoxed GoTOMETpHUECKHMH METoN CHeKTpaJiLEOro
‘aHammsa. llpuHumn ero jeficTBHS 3aK/louaeTcsi B MIMEDEHHM NOrJOmEHHs Heq;-renpu
OyKtaM# HEODPaKpacHOro CTNeKTpa HINyueHus Ha jnuHe BonHb 3,417 mxm (2926 c™ "
B Kauectse cpapHuTenbHOM pHGpana niMHa BosHe 3 MxM (3330 em™! ).

NprGop Moxer uamepsATs lHpomycKanue HHGpPAKPACHOro MINyueHHS TONMBKO uepes
HCTHHHBIA pacTBop. B cTouHBIX BOmax HedTempOMYKTHl COMEPXATCA B BHMOE IMYJILCHH,
HO3TOMY BO3HHKaeT HeoOXONHMOCTh HM3BJeYb HX K3 BOABl 3KcrpareHToM (uernipex-
XJIODHCTEIM YIJTIEpOJOM), B KOTOPOM OHH HOJNHOCThIO pacrBopsiorcs. IIns stodi unenu
Hum HCNONILIOBATE KAK PYUHYI0, TAK H aBTOMATHYECKYH IKCTPAKLMIO ¢ [MOMOILIBLI0
Jmoboro MexaHHYecKoro IKCTPaKTopa.

B npubope npumenen dasoMerpHyECKHi IPHEIN H3IMEPEHHA CBETONPONYCKAHNSA,
NO3BONAOMKI MONYyUHTh OTHOIIEHHE NBYX CATHANOB (HHTEHCHBHOCTH OBYX CBETOBHX
Jlyuei) 37eKTprYecKHM cnocoboMm.

- IlpuGop KOHCTPYKTHBHO BHIIONIHEH B BHOE oTjeNbHoro 6JoKa, KOTOpHI ycTaHas-
_ Ha cTone,

* B xommnexkr mocraBKu BxomAr: abcopbumomerp, crabunMiatop HanpsKeHus:
{f-ll,lﬁ, MOHTAXXHBIE NIpOBOMa, Kominexr 3HIL.

F
L 1

I_if“n TEXHHUECKHE [ARNKE
‘N
llm M3MEPEHHS COMIEPANKA Hed TenpoayKron 5...1000
B SETHPEXXNOPHCTOM yTaepone, Mr/n
H3MepeHus, Mr/n 5...100; 50...1000
Jomycxaenssn ocHOBHAS IPHPENEHHAS TIOTPELIHOCTS +5

IpuBopa, % NMANAIONA HIMepeHs IS
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Bpemsa onHoro HaMepeHHs, MHUH < 3
Iuranue OT CETH NEPEMEHHOr0 TOKA:

Hanpaxenue, B 22&_‘:: % {

yacrora, 'l . 50
Morpebnaemas MoUHOCTS, B-A 150
Temneparypa OKpyxawiuero Bosnyxa, “C 10...35

ABTOoMaTHUecKHE aHamusarop copmepxasms Heptm B Boge CIIS8. [lpennasHauen
ONs NepHOIHUYECKOr0o H3IMEpeHHS CoMepXaHMSA HedTenpoayKTOB B TeXHOJNOrHYEeCcKHX,
CTOYHBIX H OUMIEHHKIX BOfax. B ocHOBY ero nedcTBMA MOJIOXEH IKCTPAKLHOHHO-(O-
TOMETPHYECKHH MeTo KOJIMYECTBEHHOIO aHallnaa B MHGpaKpacHoi ob1acTi clieKTpa Ha
nnuHe BONHBI 3,42 MKM, COOTBETCTBYIOUIEeH MOJIoce TMOrjiomeHus HedrenponyKios.
B KauecTBe 3KcTpareHTa HCMNoJb3yI0T YeTHIPEXXIOPHCTHIH YTNEpo.

Anamusatop npencraBnsier cobod (YHKIMOHANBHEIA KOMMNEKC, COCTOSUIMN M3
npobononroroBureNsHoro Giioka, pereHeparopa, npeoOpasoBarensi, paclnpeuennuTens,
nporpamMmMaropa, GopMupoBaTens, BHIPAMHTENS ¥ BTOpHuHOoro npubopa. [lns sminon-
HEHHMA HM3MEpeHHMH peanmuaywTcs clemywougne onepauun: 3abop ¥ nmozuposaHue INpobbl
BOOBl H3 KOHTPONHMPYEMOro NOTOKa B IKCTPAKTOp; AO3IHPOBAHME JIKCTpareHra B K-
CTPAaKTOP; IKCTParupoBaHue 1pobsl, 0TCTON 3KCcTpaKTa; ynaleHne K3 IKcTpakra Molnsip-
HEIX BEILECTB; Mogaya 3KCTPaKTa B M3IMEDHTENBHYH KiBery npeobpajoBartens; ClHB
OCTAaTKOB 3KCTpaKTa B pereHepartop; Beipafiorka B npeobpazoparteiie 3JIeKTPHYECKOro
CHrHaNa, NpONOPLMOHANLHOIO MOrJoWeHnI0 HedhTeNpOOYKTOB B 4YeTHIPEXXJIODHCIOM
yriaepone; eipaboTKa 3/eKTpHYECKOro CHrHalla B QopMHpoBaTesie, NponopiHoHaisHO-
ro conepxaHu HedTENpoOyKTOB B BOJIE.

AHanM3aTOp BHINYCKaT B cnegyomux Mogudukauusax: AHIT 2.840.037, nuanaion
uamepenns 0...1 mr/mm 3 ; AHIT 2.840.037-01, mmanason mamepenusi 0...10 mr/mm? ;
AHMII 2.840,037-02, nuanasons: namepenns 0...100 u 0...500 ar/mv’.

B KommieKT noctaBKH BXOoAAT: QOpMHPOBATEhL; BLIIPAMHTENS; NpeobpaloBaTels;
pacnpenenuresis; reHepaTop; ABa CIMBHEIX GaKa; aneKtpoHHmf nporpammatop [13;
aproMatHueckui noreHumomerp KCII2-006; komnnexkt mamenuii no semomoctH 3HUII;
KOMIIEKT 3KCIUTYaTaAHOHHOM JOKYMEHTauMH Ha mnpobonoaroroBMTENsHEE GNoK
BNN-2000 (nns wenonuerus AHI 2.840,037); npoGononrorosurensusii 6ok BITI-200
(mns ucnonnenus AHII 2.840.037-01); npa npoGomonrorosurensubix 6aoxa BII-20 (nns
ucnonuenns AHII 2.840.037-02).

OcaoBpHbIC TEXHHYSCKHE QAHHLE

Ilmanason uameperuit, mr/mv ° 0...1; 0...10; 0...100: 0...500
JonycKaemasn oCHOBHAS NMPHBENEHHAA 10T PELIHOCTL, %t

nns muanasona 0...1 sr/med + 20

IS OCTANBEBIY [IHANAI0HOR +15
Lsen mamepensii, MuH 40...20
Bepostrocete GesoriasHoit paborst Py 0,8
Cpenmwii cpox crmym6ui, net 6
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llepenocuoil KornenrparoMep Hedmn KHII-101. Ilpennasuauen mns onpeneneHus:
obbeMHOH nonm HepTH B Boje. Ero mpuMeHST Ha Cymax peyHoro M Mopckoro ¢nora,
‘feperoBhIX KOHTPOBHAIX CyKG, B 1a60PATOPHSX OUMCTHBIX COOPYIKEHHI,

[lpuHUMN [eHcTBHA KOHIEHTpaTOMEpa 3aKimoyaercs B Hamepenun abGcopbumm
pacTBOpa He(TH B YETHIPEXXJIOPHCTOM YTNIEpOe HA GNMHE BOJHK CBeTa A= 3,42 MKM.
C moMolIbI0 LINPHLA-1103aTOPA BOOOHEDTAHYI0 CMECh M PACTBOPHTENIE B ONpenesIeHHLIX
obbeMax BBOMAT B 3KCTPAKTOp, Ime IPOHMCXOMAT IKCTPAKUMSA HedTH, oTASIIeHHe IK-
CTpaKTa OT BOMBI i NNOf1a4a ero B KioBery goroMerpa.

*  KoHueHTpatoMep BHIOJHEH B BHJE H3IMEpHTELHOro B/IoKa M ycrpodcrBa npobo-
orbopa. Hamepurensueuf 610K pBxKmouaer HK-poromerp, ycrpoiicreo HHIMKAUMH H
yeTpoiicTBO NPoGONOATOTOBKH.

HHguKanua pesynbTaToB OCYLIECTBASETcA Ha wuerhipexpaspsamHoM umdpoBoM
nﬁna._iEmmHua HaHMEHBINEro pa3pfana COOTBEICTBYET KOHIIEHTpaumu HedTH B BONE
1 mma™,

OcrOBHEE TEXHHYECKHE JIAHHLE
JlnanasoHs! HIMEPeHHs KOHUEHTpauuK Hed T B BOOE, MITH -1 Ot 0 oo 100 1 or
0 no 1000
Jlonycxaemasn ocHOBEAR A0COMOTHAS NOrPELIHOCTE MIME- +0,5
peHuit npy KoHuentpauMy Hedru 8 sone 0,.,35 s, %
Jomycxaemasn 0CHOBHAST OTHOCHTE/ILHAS TTOTPELIHOCTE M3- +15
MepeHHa NMpy KoHUesTpaumu Hed v B Boxe 35...1000 u:m‘l, .
Temneparypa uccnegyemoi Bomst, “C 5...40
Temneparypa oKpyxamoluero sosayxa, °C 0...45
Bnaxuocrs oxpyxaomero sosayxa (%)
npu remneparype, “C
45+ 2 HE3
5+2 953
Bpem#a nporpesa KoHIEHTPATOMEPA, MHH o 5
Bpemsa onHoro maMepeHma, MuH Ilo 15
IIuranue or cerit omHOGAIHOrO NEPEMEHHOr0 TOKA:
HAnpsoxexue, B 220 £22
yacrora, I'u 50 2,5
llorpebnseman moumocts, B-A 30
Cpemmit cpox cimyx6u1, ier b
I'abapurreie pasmepsl, Mm 180x350x360
Macca, kr 12
Kmamariueckoe McnonEesne KoHLEHTpaTOMEpA OM4.2 - no

I'OCT 15150—69

B ocHoBy paborsl aHaMH3aTOPa MOMNOXKEH IKCTPAKIHOHHO-DOTOMETDHULCKHET METON
CneKTpansHoro aHamaa. llornomenne HK-uanyyenns Ha aHATMTHYECCKOH IIMHE BOJHLI
CpaBHMBaercA ¢ mornomenumem HK-msnyuennss Ha cpaBHHTENIEHON ANMHE BOJIHEL, Ha
KOTOopoH OTCYTCTBYRT NOMNOCH MorjiomeHus HegTenponyKTos,

Anamasarop AHBII-79-Y1.1. llpenHasHaues niisi ompejie/ieHHsl CONEpPMaHus Hedre-
NPOOYKTOB B CTOYHMX BOMAX, NPOWEMIIMX MONHYK MEXaHHYECKYH MM GHOXMMHyec-

KYI0 OUHCTKY; BHIO/IHEH B BHJIE OTHeNbHLIX GJI0KOB B COCTOHT H3 GOTOMETPHUECKOro
npeobpasosarenisi, cereporo 6noKa NMUTaHKUA B 3KCTpaKTopa. B ocHoBy ero paGoTw no-
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NIOXEH IKCTPAKIHMOHHO-GOTOMETDHUCCKHMH MeToJ crnexKrpaisHoro aHanmsa. [lpmaimn
NelcTBHA aHANMMIATOpPA 3aK/I0YaeTcss B H3IMEPEHHH MOrNoueHHMA HedTenpomyKraMHu
AHGpaKpacHOTO M3Ny4YeHHS Ha OJIMHE BOJIHE 3,4 MKM.

Hedrenponykrs M3 npobul cTOYHOH BOOK M3BJEKAIOT €€ 3IKCTpParHpoOBaHMEM ye-
THIPEXXTIOPHCTEIM YTJAEPOAOM B 3KCTPaKTOpE.

Nornomesne HK-u3myyeHns HAa aHANMTHYECKOH JJIMHE BOMHB A, = 3,4 MKM cpaB-
HuBawT ¢ nornomenueM HK-manmyyeHms Ha cpaBHMTENLHOH NNMHE BOJNHM A, =
= 3,0 MKM, Ha KOTOPOH OTCYTCTBYIOT MOJIOCH MOrNOIIEHMA HepTeNnpoXyKToB. JHaYeHKe
MOrfNoWEHHA XapaKTepHayeT KOHUEHTpauui HeQTenpoOayKIOB B aHalM3IHpYyeMOH
npobe.

B xoMnnexr nocraBKM BxomsaT: (oromerpuueckuH npeobpasoBarens; cereBOM
6ok MUTAaHMS; IKCTPAKTOP; TPH NMPOBOJA; ABE CYMKH; KOMIUIEKT IKCONyaTalHOHHLIX
noKyMmeHToB; Kommnext 3HIL

OCEOBHLIE® TEXHHQECKHE JIRHHLE
JiManasoHs! H3MEpPeHHA cogepxaHma HedTenpoayKros, Mr/n:

B YETHIPEXXIIOPHCTOM yrepone 0...100
AHAITM3ATOPOM 0...10; 0...100;
0...1000

Jlomyckaemas ocHOBHAS NPHBENEHHAS MOrPELIHOCTD, Jo:

aHANMM3ATODA + 20

BTOpuuHoro npubopa + 5
Bpems ofHOro HaMepeHus, MHH < 10
Hanpamenne nurasus, B:

OT CETH NEepPeMEHHOro TOKA 220:1323

7T HCTOUHHKOB ABTOHOMHOIO MHTAHMS bul2
Uacrora nuraoomed cety, i1l 50%]
lMorpebnaemasn MOLHOCT:

OT CETH nepemenHoro Toxa, B-A 100

OT HCTOYHMKOB ABTOHOMHOrO NuTanmsA, Br 60
Temneparypa oxpymawouiero soagyxa, °C 10...40
Bpems nporpeea npubopa, MuH it

llepenocHoll amanmsaTop comepxaEEs HedTeODONYKTOB B CTOYHBIX BOJAX
AHBII-D. lpegrasHauer Qs KOHTPONA CONEPXaHMUA HedTENPOAYKTOB B MEXaHHYECKH
HIIH DHOXHMMHYECKH OYHIEHHBIX CTOYHLIX BONax, cOpackiBaeMEIX B OTKDBITHIE BOHOEME!
(Mops, pexy, osepa). Ero MOXHO IKCIUTYaTHpOBATL Ha OTKDHTOM BO3NyXe H B Jiabopa-
TOPHEIX NOMEINEHHAX,

B cocrap aHanuaaropa BXOmST doromMerpuueckmii npeobpasoBaTeNn ¢ CETEBBIM
OJloKOoM NHTAHHA M IKCTPAKTOp, NMOMEMEHHBe B CYMKH n/is nepexoca [esicreue ero
OCHOBaHO HA GoTOMETpHUECKOM METo/e KONHYeCTBEHHOT( aHanu3a B uMH@paKpacHOMH
obnacTu crnexTpa Ha NNHMHE BONHBL 3,4 MKM, COOTBETCTBYIOMEH I10JIoce MOrJOMEHHA
HedTenpoNyKTOB B HETHPEXXJIOPHCTOM YrJiepoje.
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HedrenpomyKrel 13 npobsl CTOYHOH BOONBI MIBNEKAKWT B IKCTPAKTOpDE MPH IBYX
o6 BeMHBIX COOTHOIEHNAX 3KcTpareuT — npoba: 1:1 unu 1:10 — B saBucuMocT® OT nMa-
[a30Ha H3MEPEHHUS.

OCHOBHHIE TEXHWYECKHE JAHHLE
JIHanasoHE! H3MEepPerusi, Mr/1 0...10; 0...100;
0...1000
BpemsA OQHOrO AHANHIA, MHH 10
Temneparypa cToulrx Bog, ‘C 4,,.30
[lapaMerphl QKDY XANLLIEH CPemb:
remneparypa, °C e 10...40
BIAXHOCTL TIDH TEMINEpaTYpe Boanyxa 25 °C, % 9§
IlorpewrHoCTs MOKA3AHMH AHANHIATOPA NPH HOMHMHANBHEIX + 20

riapaMerpax Hamepenuit, %
IneKrponuraume npx pabore:;
B CTALMOHADHLIX YCIIOBHAX Ot cets nepemenso-
ro TOKa HATIpse-
HUeM 2201% B, uac-
roroit 50 £ 1I'y

HA OTKPEITOM BO3IIY Xe Ot MCTOYHMICOB 8B-
TOHOMHOrO ITHTaHHA
HanpaxeHHeM 12
2B

Bepoarrocts GesotkasHo#M paborel aa 1000 0,8
Cpemiee BpeMa BOCCTAHOBJIEHHH, Y 3
Cpennmit cpok cryx0be1, ner b
I'abapirarie passeps!, Mm:

bnoxa murasmA 420x148x157

gKCTpaKropa 310x200x190

toromerprueckoro npeobpazoparens 330x260x162
Maccs, kr:

brnoxa nuraHMsA 4,9

3KCTp2KTOpa 2,7

poromerprueckoro rmpeobpasosarens

8,0

Paspaborumk — Caskr-llerepOyprckoe HayuHO-NpOU3BOICTBEHHOE o0bemHHEHHE
“"HedrexmumaBromMarniKa”.

JlaGoparopaiii aHaME3IaTOp XEMHAYECKoro norpebnesns Kucnopona XIK-76. Ipen-
Ha3HaueH [N ONpemesieHus xumuyeckoro norpebnenmus xKuciopoma (XIIK) crounmx
Boj HedrenepepalaTeiBaoIMX M HepTeXHMHUECKHX Npennpusitui. B ocHoBy mamepe-
Hus XIIK nonosxeno oKHcleHHEe NMpobhl CTOYHBIX BOX B CMECH CEpHOM KHMCNOTHI M OM-
XpoMara Kanus B NDHCYICTBHMH Katajimiaropa Cyibdara cepebpa npu temmepary-
pe 160 °C.

KoixuecTBO 3aTpaueHHOr0 Ha OKHCIEHHe KMCIOpONa OoIpenersinT ¢oToMeTpHuec-
KHM MeTomoM II0 KOHUEHTpauMM NOABHBIIEroCcs B pPEaKIMOHHOH CMecH cylbdara
XpoMa. B uensix MHHMMM3AaIMM IOrPEIHOCTEH, BHI3BAHHEIX HalMUMEeM B3Becel B
peaKnuoHHON CMECH, MCIONB3Y™T METON IBYXBOJHOBOH doromerpum (IMHA awain-
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tHyecKod BonHpl — 0,64 mKM, cpaHuTensHOM — 0,80 mKM). Bnusinue Ha pesynbrar
aHANK3a TPHCYTCTBHS, XJIOPUIOB B aHaNu3upyemoi npofe ycTpaHsiOT BBENCHHEM B
peaKIHOHHYI0 CMECh CYJIbdara pPTYTH.

Mpubop cocrour ma Gnoka mpobonoxroroBku (IIC), doromerpa, crabummsaropa
C-0,16 u cnmeHOTO Gaka. B Gnoxe INNC pasmemalor Gaku ¢ peaKTHBaMH, JNO3aTOPH,
CMECHTENb M KOMAHOHYI0 NMHEBMATHueCKY cHcreMy, ofecreunBamwiny® TpPaHCNOPTH-
POBKY H cMemeHHe peaKTHBoB. PoToMeTp OCHAIIEH TEPMOCTATHPYEMOH KIOBeTOH-peak-
TOPOM.

B KommnneKr aHanM3atopa, KpoMe TOro, BXOAAT ApEHa)XHLIH ILINAHr, MpOBOJA,
BENOMOCTH 3KCIUTYyaTalMOHHBIX noKyMerToB 1 3HIL.

OcHoBHHE oONepalHH AHANH3A AaBTOMATH3IMpOBaHEL [INA nNpoBejeHMs aHANM3a
oneparop 3ajuBaer npoby B BOpOHKY, Haxumaer KHonky "AHAJIH3” u mocne saro-
paius namnouku "OTCUYET” cHmMmaer nokasaHms nokKassipatomero mpuBopa. Ilpemyc-
MOTpPEHA BO3MOKHOCTb NMOKIIIOYEHHS BTOPHUHOrO caMonumymero npuGopa (0...10 mB).

OcHOBHEI® TEXHHGECKHE [AHHLE

Juanasons: mamepennit XITK, ofecneunsaemuie 0...400; 0...2000; 0...20 000
NpeaBapHUTENLHLIM pasbapnenuem npob, mr/mv3

Jlomycikaemas NpUBEAEHHAS NOrPELIHOCTE, fo + 15
Honycxaemas cnyuaifHas MorpeuHocTs, % + 5
Comepmanme xnopuaoos B AHAMMaMpyemoit npobe,
r/mv 3, B gHanasone:
0...400 < 1
0...2000 <3
0...20 000 <20
pH npobet 3...10
Bpema anamuia, MuH 3...30
BeposrHocrs Gesoriassoi pabors: sa 1000 u = 0,8
Cpox ciyx6mi, ner 6

HadpaxpacHui anamasarop xugKocTs "Anamus-3”. [IpeHasHauen qnsa uaMepeHus
MAaCCOBOH HONH OMHOr0 M3 KOMIIOHEHTOB B MHMIOKOCTHRIX mnotoKax. [lo nmpuHURNDY
newcTBHUA OH npexcrapnser cobol uHpaKpacHul abcopbunoMerp, B OCHOBY HeHCTBMS
KOTOpOro MONIOXKEHO CBOHCTBO H3IOHMpaTeNbHOro NOrJNOMIEHMS AHANM3IMDYEMOM XMI-
KOCTBbI0O M3JTyueHHMS B HHQpaKpacHoH obnacte cnexrpa ¢ mamueaMe BoJH ot 0,75 no
4,0 MKM ¥ ¢ o6paboTKoi MaMepHTENLHONH HHGOPMALIHE MHKPONPOLECCOPHEIM BBIYHCIIH-
TEeNLHBIM yeTporcTBOoM (MuKpoIBM),

AHaNMM3aTOP COCTOMT M3 M3MepuTeNnbHoro npeobpasoBarens m Gioka BHY-4 w
HMeeT B3phBODE30NacHeH ypOBEHb B3PHIBO3AIHTH “B3pHIBOHENpOHHLAEMas obonoy-
Ka” mo 'OCT 22782.6-81, mapkupoBky 1 ExdlIBTy no I'OCT 12.2.020-76, Bmicuuyio
creneHs MexaHwueckKor npouHoct no [OCT 22782.0-81. bnox BHY-4 otHOoCcHTCA K
anexrpoobopynoBanuio obuiero HasHayeHus, oOBIKHOBEHHOro MCIONHEHHS MO 3ally-
IIEHHOCTH OT Bo3medcreusA okpyxawome# cpeast no 'OCT 12997—84. Ero MoxHO ycra-
HABJIMBAThL BHE BIPLIBOOINACHOrO MOMEIEHMS.
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CocraB pacTBopa, aHaNU3MPYEMBIH KOMIIOHEHT H HEKOTODHIE TEXHHYECKHE XapaK-
TEPUCTHKH aHANH3ATOPA B 3ABMCHMOCTH OT €r0 MCTIONHEHNUSA TpHBeneHs: B Tabmune 2.4.

OcHOBHBIE TEXHHYECKHE [NAHHLIE

IuraEKe nprbopa o1 CeTH NEPEMEHHOro TOKA:

HanpsAxXeHue, B zzu:.ﬁ
uacrora, ['ng 50 1
Iorpebnsiemas mowHocTs, B-A < 60
YcenosHaA SKCIUTYaTamuH:
TEMIIEPaTy Pa OKPyXaiLero Bosayxa, C 202
> pacrBopos, °C 20+ 2
OTHOCHTENLHAA BIAXHOCTL OKPYIRalolIero Bo3nyxa, % 30...80
armMochepHoe nannenwe, Mila 0,084...0,107
HAMPAMEHHOCT: BHEMIHHX MAarHMTHBIX nonel, A/m = 400
aMrinuryna srbpamgs npy yacrore 25 'y, s = 0,1
paccTosHHE Mex oy npeobpasoparenem u 6noxom bHY -4 < 300
M0 JIMHKK JEKTPHUECKON CBHAM, M
Bpems nporpeBa aHATM3ATOPA [IPH TEMIIEPATY DE OKPYXAnILero 0,04
posmyxa (20 + 2) °C 1 ocTaNbHBIX YCIOBHAX, YKA3AHHEIX BBILIE, 4
Cpenusint HapaGoTKa Ha OTKA3, U < 14 000
Macea, Kr:
npeobpasosarena 39
Gnoxa BHY -4 14

Anamurrueckui doromerp mist Maccoprix anaimszop ®AHK-1. Ilpennasnauen nis
onpenefneHns Ko3dUIHEHTOB MNPONYCKaHMS HIM OINTHYECKOH MJOTHOCTH MKHIKHX
PacTBOPOB M TBEPALIX Tejl B yJbTpadHONETOBOH, BUIMMONK M Dnumued unbpakxpacHoH
obnacrsx cnexrpa. IlpuGop moxer paborate B pexumMax dnyopumerpun u Hedenomer-
DHH NpH NPOBENeHMHM HCCIENOBaHMH MO METOmMKaM nortpebMTens no MHTEHCHBHOCTH
dnyopecueHuME NPO3paulbIX PACTEOPOB, & TAKXKe MO MHTEHCMBHOCTH CBETOpACCesHUS
BaBeceH, SMYJILCHH ¥ KONNOHOHEIX PacTBOPOB. YC/IOBHSA ero sKcnnyarauus — Y XII 4,2

OCT 15150,

-

llpuHuun pefcTeua GOTOMETpPA 3aKIOMaeIcs B HIMEPEHHH B ONpenesieHHOM
IOHalla30He OJIMHE BOJH KakK moJi npowmemmuero ueped ofpasen M3lyueHHA B pexXHMeE

¢ DOTOKOJIOpEMETPHDOBAaHKA, HaNyueHHusl dliyopecueHiuH, o0ycnoBiieHHoro Boabyxue-

]

HHEM B ONpeneleHHOM NHana3oHe MJIMH BOJNH B pexume GIIYOpHMETPHH, TAK ¥ J0NHM
paccessHHOro obpa3iioM cBeéra B pexume HedelTOMETPHH.

Ins nonyuenus BHCOKOH cTabHNLHOCTH MOKajaHWUM HCIONBIYILT MBYXKAaHAalBHYIO
cxemy wuaMmepenni. Ilomobxasi cxema no3Bosisier KOMIEHCHPOBATE HecTabMIILHOCTE
HanyueHus (oTolpHeMHHKA M 3JIeMeHTOB cxemsl ofpaboTKmM, a TakiKe CYULECTBEHHO
CHH3UTH TpeDOBAHMSA K HCTOUHMKAM NMUTAHH A,

KoHcTpyKTHBHO Nprbop BRINONHEH B BHIe MoHOOoKa. B ero Bxonar cienywume
dyHKuMoHanbHble GIOKH: cMeHHbIe M3JlyuaTeny; oToMerpHuecKas Kamepa, 3JIeKTpO-
MarHHTHBIe neperJuoyarenu; $3Y; npeobpasoBarens TOK — YacToTa; BHYHCIHTENS;
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HHOMKATOD, HM3KOBONLTHRIN H BLICOKOBOJBLTHBIA HCTOUHHKHM nuraHHsa. Bce bOnoxw
YCTAHOBJIEHE! B Kopryce ayeeyHoro tHna. Ilnmata cucremnl obpaboTkm yKpenmnesn B

Koprnyce CHH3Y.

Ha muuesod mnanens npubopa pa3MemeHb! OpPraHbl YNpaBIEHHS M HHIHKALHH
KHONMKH BBOoma Ko3addHuueHTa, KHONKH ylpaBleHnsa nowarosod paboToH, KHOMNKa
"H3MEPEHHE”, uudporoe Ttabno, nepexmoyarelh pEXHMOB M pyuKa I[IJIaBHOH

perynupoBKH nuranua $IY,

B xommnekr nocrapku Bxonar: oromerp ®AHK-1; npa xabensi nuraHMs; KoMi-
NIeKT KBAPUEBHIX MPAMOYIroJIbHEIX KIOBEeT; KOMIJIEKT 3aMacHbIX yacTeH, HHCTpYMeHTa M
NpHHANNEXHOCTEH; KOMIUIEKT IKCIUIYaTALMOHHON NOKYMEHTAIMH; BENOMOCT: IKCIITYa-
TALMOHHOM JOKYMEHTaLMK; MEeTONKKa nosepku doromerpa; GyTnsp.

llosepky doroMerpa B GOTOKONOPHMETDHUECKOM pEXHME OCYMIECTBISIOT MO
METONMKE, BXomsued B KOMINEKT nocTaBKH. 1N NMOBEpKM NPHMEHSIT KOMILIEKT

obpasuoBeix ceerodunstpon KC-100 wim KC-101.

Moeepky dotoMerpa BO GNYOPHMETPHUECKOM PEXHME BLITONHAOT 10 KOHTPO/E:
HbIM pAacTBOpaM, H3roTABIHMBAEMBIM B COOTBETCTBHH ¢ TpeboBaHMSAMHM METONMKH,

H3JI0KEHHOH B HAYYHO-TEXHHUYECKOH JOKYMEHTALIHH.

OcEoBELE TEXHHYECKHE NAHALE

Iuanasox usmeperi

Ko3(pOHUHEHTOB NPONYCKAHMA
ONTHYECKOH MIOTHOCTH, b

CrnexTpanbHuI¥ QHANAI0OH, MM

JlonmycKaeman CHCTEMATHUECKAA COCTABNIAILLAS OCHOBHOMN
abcomoTHON NOrpeluHoCcTH N0 NPOMYCKAHKID

[Toxasaaua npubopa BO GIYOPHMETPHYCCKOM PeXHME NTPH
HIMEPEHHH (ryopecueHIHM BOQHO-LIENOYHOr O PACTEOPA
$nyopecuenna xouuenrpaipu 103 r/an, % omanasona
Jlonyckaemoe cpejHee KBAOPATHYECKOE OTKIIOHEHHE Ciy-
YaifHOR COCTABNANILEH OCHOBHOM abcoMoTHOM norpeurHoCc:
1 npubopa B HOTOKONOPHMETPHUECKOM PEXHME NPH H3-
MepeHHH K03 hHIMeHTa NPONyCKanus

Bpemsa ycraHOBNEHHA NMOKA3AHHHA, C

lonycKaeman QONOMHHUTENLHAR NOTPEIUIHOCTE NPHOOPA NpK
MaMepeHHH Koabbuumenra nponycKannsa B doroKonopu-
METPHYECKOM PEXMUME ITPH MIMEHEHHH:

HaNMpAXeHMA MMTaHUA B auanasone or 187 no 242 B

TEMIIEPATYPA!

Bpema ycranosnenus pabouero pexxuma rnociie BKIIOYEHHS
npubopa, MuH

Mousocts, norpebnaemas npubopom, B - A

I'aGapurHEIe PASMEDE], MM

Macca, Kr
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1...0,03
0...1,5

250...800
* 0,015

=50

0,003

0,01 na kaxgere 10 % na-
MEHEHHSA HANDFIKEHHS OT
HoMHHamsHOro 220 B
< 0,01 na xax e 10 °C
HIMEHEHHS TEMIEPATY DL B
nmpepenax pabouxx rem-
neparyp or 10 no 35 °C

= 30
45

390X 250X 170
10



ABTOMATHYECKHE AHANM3ATOD COMEPXAHHSA HedTH MW MEXAHWUYECKHX DpHMECeH B
crouabix Bogax AKCB-1. llpennasnaueH nns KOHTPOJIA CTENMEHHM OUMCTKH Hedrenpo-
MBICTIOBBIX CTOYHRIX Bofl. B ocHoBy ero paborhl MONOXEHAa 3aBHCHMMOCTE CTENEHH
OTHOCHTE/IbHOH JIENOJIAPH3ALMM MOJNIAPH3IOBAHHONO M3JIyyeHHMS, PAcCesIHHOTO MYTHOH
CpenoH, OT COIepPXaHKs B HeH B3IBEIIEHHBIX YaCTHL.

AHAaNH3aTOP COCTOMT M3 OBYX OCHOBHhIX QYHKIHOHANBHLIX DJIOKOB — HIMEpH-
remsHoro npeobpajoparelis M BTOpHYHOH anmnaparypsl. Hamepurensuni# npeobpasosa-
ress obecneunBaer oTHOp BOAB! Ha aHAJIM3, HIMEPEHHE CYMMapHOIO ColepKaHus HedTH
§ MexaHuuecKux npumeced B orobpanHoif npoGe Boge M mnpeobpasoBaHue 3ITOH
peNHYMHL B NPONOPLMOHANBHEIN 3NEKTPHUECKHE CHIHAN, 3 BTOPHYHaA annapartypa —
ynpaBieHne paGoTod MCNOMHMTENBHEIX MEXaHM3MOB M3MEDHTENBHOrO Npeodpa3lopate-
N1, PECHUCTPALIMI0 IHAUEHHS CYMMADHOrO COJEPIKaHHS HePTH M MEXaHHUECKHX TIpHMe-
celi B CTOYHBIX BOJAaX, CHrHANA3aUMI0 TIpH MpEBHINEHHH MPENEJIbHO MOMyCKaeMbIX
KOHIEHTPAIHA HepTH K MeXaHHUECKHX NpHMeced B CTOUHLX BOJaX, Belgavy HHQopMa-
OMH O CYMMapHOM COJepMaHMH He(TH H MexaHHuecKHX TNpHMEeced IO CHTHAny c
BHEIIHHMX YCTPOMCTB.

B xomnnexrt nocraBk¥ Bxonsar: Gnok mamepurensHoro mnpeobpasosarens; 6ok
ynpasnenus; munmamnepmerp KCY-4; yerposcreo cHrsanmMsaumyu (nocrasnsierca no
rpeGopaHmio 3aKajumKa); Komnnekts 3HIT 1 IKcnIyaTayMOHHBIX JOKYMEHTOB corjiac-
HO BemomocTH. HcnonHenwe Mo 3alMINEHHOCTH OT BO3JCHCTBMSA OKDYXKAKIEH CpPeasl
MaMepHTe bHOro npeobpasosatens — B3puBobesonacHoe, 6710Ka BTODHYHOH ammapary-
phl — 0GBIKHOBEHHOE.

OCHOBBEEI® TEXHHUECKHE TAEHLIE

Iimanason usmepenuit cymMmMapHoro copepxanus nedrn U mexa- 0...200
HMYECKHX NpHMeceil B CTORHON BoOe, Mr/n
Jonycxaemas OCHOBHAS NPHBEAEHHAR MOrPELLHOCTL HIMepe- + 10
HuH, %
Temneparypa KOHTpONMpyeMmoit cpeasi, C 0...45
2 OKPYXA0LIero Boaayxa, °C 5...50
Iurarwe npubopa — OT CETH NEPEMEHHOr0 TOKA:
Hanpsxenue, B 210:2:3
gacrora, ['u 501
Norpebnaeman momocTs, B - A 500
labapuranie passMeps!, MM:
6noKa HaMepHTenLHOro npeobpasoparens 1110 X 950 X 650
"  ynpaBneHHA 220X 635 X 535
aproMariuecKoro npubopa — MeuHammepmerpa KCY 380 400 % 400
Maccea, kr:
HIMepHTemsHoro npeobpaloparens 130
Gnoxa ynpaBrenus 35
munmuamnepmerpa KCY-4 25

llepenocao apromarmueckms myrHomep M-101. IlpegnasHaueHn ans HIMEpPEHHA
MYTHOCTH CTOYHBIX Box. MM MoxHO onpenendaTs KOHUEHTPALHI0 B3BEIEHHLIX BEILEeCTB
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10 rpalyMpOBOYHLIM KpHBHIM (IpH HANMYMH OJHO3HAUHOH 3ABHMCHMOCTH MEXIY
MYTHOCTHI0 M KoHUeHTpauuesi B3seck). NIpUHIMII ero HeMCTBMS OCHOBAH HAa METOOMKE
H3MEpeHHS MHTEHCHBHOCTH CBETOBOro NMOTOKa, MpPOMEIIero Yeépe3 KOHTPONHDPYEMYNW
cpeny.

MyTHOMEpP COCTOMT M3 M3IMepHTeNbHoro 670Ka, TNOTPYMHOrO M IPOTOYHOTO
narTuuKoB ¢ camonuurymero noreHumomerpa KCII-4, [lporounnis natuMK yKOMINEKTO-
BaH TPEMS$ CMEHHBIMM NMpoTOuHMMHM KioBetamu ¢ Gazoi 10, 20, 50 mm. lpubop moxer
paborare B JjabopaTOpHBIX YC/IOBHAX M CO CTAHIAPTHRIMH MJioCKoNapanJieIbHBIMH
KIOBETaMH.

OcropEEE TEXHHIECKHC [aHHELE
Jlnanasor NoKasaHMA N0 CBETOMpPONyCcKakHo, % 0...100
Ilpenen wameper:
Mo ceeTonponycKanno, % 10...100
0 CIIEKTPY, HM 500...630

OcHoBEas norpewHocTs npubopa B nNpenenax MiMepeHMiH £ + 4 neneHns LWIKANB]

Mo CBETONMPONYCKAHHIO

CxommmocTs HIMEPEeHHSA =< + 2 nenesHMs LIKANE]
Ynucno userHuX cRETOHUILTPOB e

TomupHa NpocBEYMBAEMOro CHOA /A NMOrpyAHOro 5: 10; 20: 35: 50
YUYBCTBHTENILHOTO 3/IEMEHTA, MM

[nmybuHa nor, yXeHua YYBECTEMTENLHOrO 3NEMEHTE, MM <15
PaccrosiHMe YyBCTBHTENLHOMO 3neMeHTa o nprbopa < 20
(namepuremsHoro 6noKa), M

[lMranue:

OT CETH NEPEMEHHOr0 TOKa + 22
HanpaxeHwueM, B 220 _ 33
uacroroi, 'y W%t1

OT MOCTOAHHOr0 MCTOYHMKE TOKA HanpsxeHHem, B 12

lorpebnseman mougHoOCTs, B 40
l'abapuTHLIE paaMeprl, MM:

MOrpyXHOro YyBCTBMTENLHOrQ 3/IEMEeHTa 248> 501000

MpOTOYHOTO = <l 262 X112% 132

HIMEepHTeMLHOro 6noxa 270 X 144 % 218

Macca, Kr:

TIOrpy XHOrO YYBCTRHTENLHOrO MMEMEHTA 3,15

MPOTOYHOr0 " = L5

MaMepuTensHoro Gnoxa 4,7

BeposirHocts GesorkasHoit pabora B revenne 500 y = 0,95

HHuTeHcHBHOCTL OTKA30B, 1/4

12,0013 - 10—5

Typbupmuerp sogm TB-205. llpegnassauer nns aBTOMAaTHYECKOro ONpeneiIeHHS
ONTHYECKOH MJIOTHOCTH MPMPOMHLIX M CTOYHLIX Boi. [IpMHUMNT ero medcTBus 3aKimo-
Yaercsi B M3MEPEHHMH OTHOCHTEJNIBHOrO ociablieHMs MHTErpajsHOr0 CBETOBOrO MOTOKA,
NPOXOASAIIEr0 Yepe3 HIMEPHTENbEHYI0 KIOBETY ¢ aHaIHIHDYeMOH BO0i.

Typbunumerp umeer 6JI0YHO-MONYMBHOE HCTIONTHEHME H COCTOMT M3 M3MEJIBYHTENS,
anexkTporHoro 6ryoKa, crabumusaropa, ¢oromerpa, pesepByapa, aBTOMATHUECKOIO
caMoNuIyLero npubopa ¥ KoMaHIHO-3NeKTpOHHOro Npubopa.
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B KoMnJeKT MocTaBKHM BXOasT: GJIOK M3MeNbYHTENH; 3JIeKTPOHHBIH 6GM0K; 610K
crabunnsaropa; 650K GoroMeTpa; pesepByap; aBToMaTHuecKHi camonmmmymui mpubop
KCY2-003; xomargHo-3neKrporuEsid npubop KII-12¥; nacnopr; MeromuKa NOBEPKH.

TypbuauMerp- NOBEPAIOT N0 METOAWKE, BXOAANEH B KOMIMJNEKT NocraBKH. lins
nopepKH HeoOGXoguMEl cleqyILHe CpencTBa: HedTpajbhble CBEeTOQHNBLTPH C IOrpem-
HocTeIO arrectauun He Gonee + 0,5 %; prytHsui naGoparopHuif TEpMOMETP ¢ JHaNaso-
HoM Hamepenus ot 0 go 55 °C, uenoi genenns 0,1 °C, norpemrsoctsio + 0,2 %; mereopo-
normueckui Gaporpad; acnupausoHHsH ncuxpomerp M-34; KombuErpoBanHLH npubop
Il 4326.

OcHOBHEE TEXHHRECKHE NAHHLIE
IInana30HE KIMEPEHHA:
onTHuecK ol noTHocTH, 11 0,007...0,7
KOHLEHTPALMM CYCIEHIMM KA0MHHA, M/ 5...50; 50...500
JlomycKaemas OCHOBHAS NPHBENEHHAN NOrPEILHOCTS, HIMEPEH- + 4

HAA O ONTHYECKOA NIIOTHOCTH, %
Miranie or CeTH NEpeMeHHOro ToKAa:

Hanpsxenue, B Hﬂ:z

gacrora, ' 50+1
llorpebnaeman mougHocTs, B - A 40
Temneparypa uamepsiemoii cpemst, °C 2...40

Komnenrparomep KT-201. [lpennasHayen Jns asTOMAaTHYECKOro ONpeHeNncHHS
CONIEPXaHKsl BIBEIICHHBIX BEWIECTB B CTOYHBIX BOHax, cOpackiBaeMbiX C CYHOB, H

BBINAYH CHIHAJIOB MM NPEBBUNEHHH 3aMaHHOW HOPMB KOHUEHTDALMH BIBEIIEHHBIX
BEIIeCTB.

B ocHoBy ero paforsl mofoxeH TypOMOMMETpHUECKMH METon HimMepeHus. Jror
npubop oCHOBAH Ha aHAMM3E INOTJIOIEHHSA M DacCeAHHS CBETOBOH 3HEPrHH BIBEEeHHKI-
MH YacTHLAMH KOHTpo/IMpyemoro BewectBa. [lpu rtypOMmmMeTpHuecKHX AaHalIH3aX
HIMEPS0T MHTEHCHBHOCTL CBETa, BRIXONAIEro M3 KIOBETH B HANpaBleHMH Nanawniiero
nyyka csera. Hanyyesne MCTOYHMKA CBera Hanpaslsiercd IO NBYM KaHalaM — HiMe-
PHTENILHOMY H cpaBHMTENbHOMY. CBETOBOH NMOTOK B H3IMEDHTENBHOM KaHaje Npoxo-
OHT uyepes KIOBeTY ¢ aHaJMM3upyemMol cpemod W nomnamaer Ha (QoOTONpHEMHHK, rae
NpOUCXO0gUT NnpeobpaszoBaHKe CBETOBOM IHEPIUH B 3IEKTPHUECKYIO.

C BRIXONA YCHIMTENS CHTHAN IOCTYNaeT HAa NoKasmBawimui npubop, KOTOpHIH

HMEEeT [[Ba BBIXOJHEIX MepeKmouamlMXcad KOHTAKTAa IJId KOMMYTAIHMH JBYX HE3aBH-
CHMBIX BHEIIHHX LETEeH.

Korma conepxaHHe B3BEIIEHHBIX YACTHII B AHANMIMPYEMOH cpene NpeBhsllaer
monmycrumbii npenen, cpafarsiBaer pelyie, KOTOPOE nogaer CHCHAJN, MCHOJNBL3YEMbIN
Ins ynpaenieHus paGoTrod OUMCTHOIO COOPYKEHHS.

B xoMMnexkr MocTaBKH KOHIEHTparomepa BxonAar: Gnox ¢oromerpa; 670K nHra-
HHs; BropayHeni nmpubop; mynsr ynpasnenus; Komnnexr 3UII; nacropr; MeTogHuecKHe
YyKa3saHHMA Mo NoBepKe;, METOJMKa IO MPATOTOBJIEHHIO IPATYHPOBOYHBIX H NOBEPOYHBIX
CyCneHs3HH KaoiuHa.
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OcuHoBHLIE TEXHHIECKHE JIAHHLIE

JlManasoR HIMEPEHHS NO KAOIMHOBOM cycneHsmy, ur/n 010 mo 120
Jlonycxaemasn oCHOBHAA alcoMOTHAS NOrpetrHOCTs HaMeEpe- + 20
Husa, Mr/n
Temneparypa naMmepsaemMoit cpemsl, °C 2...40
l'aGapuTHEIE DAIMEDEI, MM:
Gnoxa goromerpa 325X 170X 152
¥ mHTaHMs 188 X 215 X 396
nynbTa ynpasieHns 165 105 X158
BropHuHoro rmpubopa 140 % 140 X 405
Macca, Kr:
Gnoxa oromerpa b
¥  NWTAHHA 10,0
MyNbTa YNPABNIEHHA 0,5
BTOpHYHOro nmpubopa 10,0

®oromerp @JL lipennasnauen ans onpeneneHHs KOHUEHTPALUMH BELECTB B
pacrBopax MeronoM ¢pnyopumerpus. [IpuHIHD ero NEeHCTBHA 3aK/N0YaeTcA B CPaBHEHHH
MHTEHCHBHOCTH JIOMMHECLEHLMH pAcTBOPOB, BO30Y)XJaeMOH H3JNIYYEHHEM JaMIlbl,
Bupnenernne HeoOxomMMBIX CHEKTPOBR BO3DYXKOEHHS OCYIECTBAAETCH C MOMOIIBIO
H3bupaTeMbHLIX MOrNOTHTENEH.

Cnexktphl MOMHHECUEHIUHH BLIIENSIOTCS MOHOXPOMATOPOM Ha AM(pPaKUHOHHOH
pelueTKe.

Ontuyeckas cxema — ogHoNlyueBad. HaMepuTemmHasi cxeMa — NpAMOro oTcyera no
lKane MHKpoaMmnepMerpa ¢ MOy AsiHEH CBETOBOTO NOTOKA.

llpenycMorpeHa KoMneHcauus "HoHOBOro M3NyYeHMN™ KIOBETH C PACTBODHTENEM.

B KoMnnexr nocraBKM BXOUAT: Gpryopumerp; 010K NMHTaHKSA; 3JIEKTPOIUHYP; ABA
Kabess; KOMIUIEKT CMEHHBIX uyacTed; KOMIJEKT MHCTPYMEHTA M TDHHAMLJIEKHOCTEH;
KOMITNEKT 3aMacHbIX yacTed; KOMIUIEKT YKIafoB; TEXHHYECKOe OMUCAHHEe M HMHCTPYK-
IHA MO 3KCIIyaTaumu;: Nacnopr.

OcHOBHLIE TEXHHYECKHE ANHIE

JlManaszoH BLIENEHUS, HM:

criexkTpa Bo3abymneHmn 300...600
CITEKTPOB JNOMMHECLIEHLIMK 400...800
JlonmycKaeman NorpewHocTs YCTAROBKH [UIMHL! BOMH MO~ +2
HOXPOMATOpPA, HM
Jlonmyckaemas norpeiHocTs NOKA3AHKHA NPU USMEPeHUH +25
KoadduumenTa nponyckanua (B mguanasone or 5 no 10 %), %
Jlonyckaeman cnyyaiias norpenrHocTs NoKAasaHui npu +1
HamepeHun Koadduimenta nponyckanus, %
Hamenenne noxkasamiit B revenme 15 Mun, nenenusn 1
HerouHMK namyuenus Jlammna KHM-10-30
Ilppemuaux " ®3Y-79

Ilnratme — OT ceTH NEPEMEHHOr0 TOKA:
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HATIpAXEeHNe, B 220

uacrors, I'u 50
Torpebnsieman moumocrs, B + A 300
YenoBHS IKCIUTY STALDAM:

Temmeparyps, 'C 10...35

BIAXHOCTD, % 80

HaroroBurems — Ceprueso-llocagckuil ontuko-MexaHnyeckuit sasoy.

Amammsarop "Jhosmemn-1". IIpenHasHayeH gns onpemeneHMsl MaccoPOd KOHIEHTpa-
OHH He(QTH B MNPOMBICTIOBEIX CTOYHEIX BOmAaxX, CONEPXau{MX MHrHOMTODE KODDO3MH,
nopepxHoctHo-akTuBHuie Bemecrea (MMAB) u mexanuueckue npumec. IpuHumMn ero
nedctBMS ocHOBaH Ha ¢nyopecueHTHOM (QoTOMOMMHECUEHTHOM) MeTroje aHajuaa,
3aKJMOYAKNIEMCA B KOHUEHTPALHOHHON 3aBHCHMOCTH MEXIY HWHTEHCHBHOCThIO $Iyo-
pecLeHIIHH H COIepXKAHHEM He(TH B BOJE.

AHamu3aTop COCTOHT M3 MIMEpHTeNbHOro npeobpaszoparens M CTOHKH BTODPHYHOM
annaparypsl. Hcnonuenwe uamepuTeNsHOro npeofpasomarenst Mo 3aliMIEHHOCTH OT
BO3NCHCTBHST OKpYJ)Xawiled cpeas! — B3PHBO3AILMINEHHOE, a CTONKM BTODHYHOM
annapartypsl — ofLKHOBEHHOE.

Hamepurenuuy npeobpasoparens npepHailnayeH nns orbopa npob croyHoH BOALI
ONSi aHANH3a, M3IMEDeHHS MACCOROM KOHLEHTpauuuM HedtH B BOJe M KOHTDOJBHBIX
CHrHANoB (N0 uxcTOM BOJE H JKECTKOMY penepy), CMBa M3 KioBeTs Mnpobl crouHOM
BOJIB! M MPOMBLIBKH M3MEDHTENLHOrO TPAaKTa, & CTOMKA BTODHMYHOM anmaparypsl — JUIS
YNDABJICHHST MCNOJHUTENLHEIMM MEXaLEMIMAMH aHANM3aTOPa, NPHEMA HIMEPHTENBHOM
HHEGOpMALHH OT HIMEpHTEMbHOro npeobpajosarens H ee o6paboTKH, aBTOKOpPPEKLHH
rpany#poBOYHON XapaKTePHCTHKH M HHATHOCTHKHM COCTOSIHHS HIMEDHTENLHOr0 TPaKTa ¢
CHrHa/IM3annes Buga HeHCNPABHOCTH MJIH 0TKa3a, GOpMHDPOBAHKA BRIXOMHOIO CHrHaNa,
NpONOPLHOHANMBHOrO MAcCOBOM KOHUEHTpauuM HedTH B BOme, €ro perucTpaiMH M
nepenaun Ha IBM BepxHero yposHS.

OcroBHLE TEXHHIECKHE [AHHLE
Nuanasox nameperii MaccoBoi KOHueHTpaImy HedTH 0...100
B BOne, mr/n
Hormyckaeman OCHOBHAS TIPHBENEHHAS NOrPEILHOCTL HaMe- + 6
pemus, %
Temmeparypa, °C:
KOHTPOMMPYEMO# Cpems! 5...60
OKPYIXKAaWLLEro BO3OyXa Jeesdll
ITuranme — or ceTit nepemenHoOro ToKa:
HAITpsoKeHue, B 220/380
uacrora, 't 50
MorpeGnsienman moupiocTs, kB - A 0,5
Cpemunit cpox caryxbei, et 8

llaGoparopumii dyopemerp "Kmaur-5". Ilpenmassaven pgns onpeneneHust oTHo-
WEHHS CBETOBLIX NOTOKOB (JIYOPECUEHIMH Da3NMUHBIX JMHIKOCTEH MMM DPAa3JIHYHBIX
npob omHoM ¥ ToM XKe XumKocTH. [IpHHUMN ero nefdicTBHS 3aKmouaercs B npeoGpasosa-
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HHHM CBETOBBIX TOTOKOB (IYOpECUEHUNH, TNONMyYyaeMbix NpH obCHyxuBaHHH Mnpob
RUIKOCTEH cBetoM BO3DywieHus, B NPONOPUMOHANLHEIE /IEKTDHYECKHE CHTHANK M
MOMYYEHHH OTHOIIEHHS 3THX CHIHAJIOB,

[lpuBop BEIMONHEH N0 MBYXNYueBoH CXeMe ¢ OOHHM MCTOYHHKOM M OIHHM
NpDHEMHHKOM HaNyueHus. CBETOBEIE NMOTOKM KaHANA CPABHEHHS M KaHalNla KIOBeTh
NONAlOTCH Ha MPHEMHHK M3NlyuyeHMs nonepemeHHo. B Kamane cpaBHeHMs CBETOBOrO
NMOTOKA pasMel(eHb! peryHpyemMsle Mo cBeronponyckanmo nuapparma "YCTAHOBKA
100 % TOYHO” u namepuremuas nuadparma "OTHOIEHHUE %”, a B KaHane KioBeTH -
KioBeTa ¢ npobamMu XHIOKOCTH.

Ontuyeckas M 3INeKTpHYECcKas cxemm! duryopuMerpa pacnmofioXeHH B Kopmyce
K2KBIl1-4.

B xoMnnexkr nocraBKu Bxonar: dnyopumerp; Komnuext 3HII; komnnekr npuHan-
nexHocred; Habop oOpasnOBLIX IBETHLIX ONTHYECKHX CTEKOIL

m XHHIECHK HME [AHHKE

JMana’oH HaMepeHHs OTHOLLIEHHA CBETOBLIX MNOTOKoB, % Or 5 no 100
JonmycKaeman CHCTEMAaTHYECKAS COCTERMSIOWAN MOrPEIHOCTH B +1,5
OHAMNAa30HEe CBETOBBIX MOTOKOB (UIYODECLIEHIIHH, CO3NABRAEMEIX

B ripubope pacrsopamu dnyopecuesnHa 10...500 mr/n, %

Honycxaemoe cpeee KBanpaTMUEcKoe OTKIIOHEHHME CITyuaw- 0,4
HOM COCTABNAWLIEH NorpemHoctH, %

CrniexTpansHeie QHANA30HE!, HM:

po3bympeHun 260...700

¢aryopecuentmm 280...750
ITuranme — o1 cetv nepemesHoOro TOKA:

Hanpsxenwe, B 22010 %

gacrora, ' Wkl
lMorpebnaeman Mmouoers, B - A =100
Macca, xr 18

22. ATOMHO-CNEKTPOCKOINMYECKME NPUBOPHI

Meronsl aToMHOH CMEKTPOCKOMMK OCHOBAHBI Ha ABJIEHHH KBaHTOBMIX MEPEXO0B
BaJICHTHBIX HIIH BHYTPEHHHX 3JIEKTPOHOB aTOMa M3 OJHOI0 IHEPréTHUECKOro COCTOSAHKSA
B apyroe. [lpaKTHyecKas 1e/ib TAKKX METOJIOB NPH aHa/lK3e BELECTBA — KAYECTBEHHOE,
MOJYKONMHYECTBEHHOE MJIH KONHYECTBEHHOE OnNpenelleHHe 3JIEMEHTHONO CocraBa
HccnenyeMon npobsl.

B Hacrosimee BpeMs NOMYyYMIM TaKKe paclpoCTpaHeHHe METoqbl aHal¥aa Io
ATOMHBIM CHEKTpaM MNOrioueHUs H QIYOpecUeHIIMH B ONTHUECKOM OHanasoHe H 0
IMHCCHOHHBIM M (JIYOPECLIEHTHBIM CIIEKTPAM B DEHTIeHOBCKOM JQHAMNA30HE.

lluckpernocrs (nMHeHHas crpyKrypa) w cyrybo uHmuBMmyatsHeii Xapakrep
aTOMHBIX CHNEKTPOB JIeNalT MX OIO3HABATENbHLIM I[IPHIHAKQM aTOMOB JAHHOTO
anementa. Ha 3ToM npuaHaKe ocHOBaH KayecTBeHHbUH aHanu3. KoHuestpaumio HHTEpe-
CYILEro 3NeMEeHTa Onpenelsior MOyTeM H3IMepeHWS HHTEHCHMBHOCTH OTHNENbHBIX
CNEKTpalbHEIX IMHKH, HA3BIBAGMBIX aHAMUTHYECKHMMH.

AtomHO-a6copOLMOHHBIE CIIeKTpaibHbIH aHAJIH3 OCHOBAH HA MOINOLIEHMM YILTpa-
(GPHONETOBOr0 MJIM BMIIMMOrO M3JIyyeHHA aToMaMu raza. Uro0m mnepesectn npoby B
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rasoo0pa3Hoe aToMHOE COCTOSHME, € BIpHICKHBalT B Miams. B KavecrBe MCTOYHHKA
HaNyueHHs MPHMEHSIIOT NlaMNy ¢ MOJIBIM KaTOMOM M3 onpenensemMoro Meranna. Huarep-
pall ANHMH BOJIH CHNEKTpaNbHOM JIMHHH, MCMYCKaeMOM MCTOYHMKOM CBeTta, M JIHHHH
QOrJIOLIEHH S TOFO JKe CAMOro 3JIeMEeHTa B NJIaMeHH oyeHb Y30K, IMO3ITOMY MorJjiolieHHe
APYTHX 3JIEMEHTOB NPAKTHYECKH HE CKa3nBACTCA Ha pe3y/ibTaTax aHalu3a.

CyuwecrBeHtoe oT/IHyMe atToMHOM abcopbuUMK 0T MIAMEHHO-3MHCCHOHHOK CNEKTpo-
METpHH: M3MEpsercs MajlyueHue, NorjioieHHoe HedTpalibHBIMH, HeBO30YXNEeHHBIMM
atomaMi (ux Gombiue, yem BO30YXIEHHBIX), HAXONAUMMHCA B NnaMexu (Npu nuamen-
HO-3IMHCCHOHHOM CMEKTPOMETPHM MIMEpsHercsd HaNyyeHHe, HCMYyCKaeMOe aTOMaMH B
BO30YXIEHHOM COCTOAHMM B NNamMeHu), ITHM O0BACHACTCH BBICOKAs YYBCTBHUTEND-
HOCTH MeTosia aToMHON aBcopbuuM NPy onpejesieHHy 3JIEMEHTOB, MMEIHX BbICOKYIO
aHepruio Bo30yKaeHHs, To ectb TpynHosoabyxpawinuxcs. Jlerkopoabyxpawmuecs
anemeHTE OymyTr oueHs 3dGdeKTHBHO MCNYCKAaTh H3NyyeHHe, ecJIH HX MOMECTHTh B
BRICOKOTEMNEpaTypHoe nnamsA. Taxkue 3NeMeHTH Jierue olpenesiith MEeTofoM 3MMC-
CHOHHOM CIECKTPOMETPHH.

Haubonbiuas yyBCTBHUTENLHOCTE aTOMHO-abcopOuMOHHOH CNEKTPOCKOMNHH TMpOoAB-
nsercs npu onpenenenun As, Be, Bi, Cd, Hg, Mg, Pb, Te, Zn, Cs, In, a aMHcCHOHHOIO
meroga — npu onpenenenmu Li, K, Na, Ba, Sr, Tl. YypcrBuTeNIbHOCTE onpenesienus
NpYrix 3femenToB (He yuHTHIBAA penkux) y obonx METONOB MPHMEPHO OOHHAKOBA.

B npuHumne aromio-abcopbumoHHasn cneKkTpoMerpus nonobHa obbiuHOH CNEKTpo-
doromerpun. AHanoruyHa M ucnonsayemas B oboux meronax annaparypa. Hamyuenue
NponycKalwT uyeped aHanusmpyemyio npoby, Koropasi 4acTHYHO €ro Dorjioulaer, a
NponyiieHHbIR CBeT NPOXOMHMT Yépe3 MoHOXpoMaTop M Monafgaer Ha poToneTeKTop —
PErHCTPHpYIOLIEE YCTPOHCTBO, OTMEuaiouee KOJIHYECTBO MPONYIIEHHOro HAM norio-
HeHHOro cReTa. Paslinumst 3THX METOJIOB — B HCTOYHHKE CBETa M B KIOBETe 1A Npobhl.

Brok-cxema aromuo-aGeopbuuonsoro CMEKTpoOTOMETPAa NOKAlaHA HA PHCYH-
Ke 2.11. Ceer or HCTOYHMKA DE3IOHAHCHOrD MANYueHMS MPONYCKAOT yepel IJaMs, B
KOTOpOE BIPLICKHBaeTCA MeENKonucnepcHu a’po3ofis pacrBopa npobmi. Hanyuerue
PE30HAHCHOM NIMHMK BLIGENAIOT M3 CIICKTPa ¢ MOMOILLI0 MOHOXPOMATOPA M HAaNpaBAIOT
Ha doroanekrpuyeckuii nerexrop (obmyso doroymMHOMHTENs). BhXomHOH cHrHan
JleTeKTopa Nocie YCHNCHHS PerHcTPHPYIT rajibBaHOMETPOM, UHOPOBLM BONBTMETPOM
WK 3allMCHIBAOT B aHanoropoii ¢opme Ha JIeHTe MMIUYIiero InoreHuuomerpa. [is
YBEJIHUEHHS TIPOMIBOJMTENIBHOCTH crhexKipodoromerpsl cHabxawr ycrpodcTBaMu
IHdporneyaTn ¥ aBTOMaTHYecKoH nomayn obpajuos.

HHTEeHCHMBHOCTL PEIOHAHCHOTO HMINYyyYyeHHMS M3MEPHIOT JBAXIH — OO pacnuiieHHs
aHanusupyemoro ofpasua B nnaMst ¥ B MOMCHT ero pacnsiiesns. PasHocTs pesynibra-
TOB 3THX JIBYX HIMEDEHHH M ollpeneliser 3HaUeHHe AHAJTMTHYECKOrO CHIHANA.

B nnaMeHu Hapany ¢ aToMH3aLHed MPOMCXOMMT H yacTHuHOoe BO30y X meHie aToMoB
onpenesnsiemMorg anemenra. Yrobu oTceys 310 MINyueHHe, CBEUSHHE MEPBHYHOIO MCTOY-
HHKa monyiupywr nubo Mexauwwuecku (manpumep, ¢ nomouwo obrioparopa), Jnbo
INEeKTpHuecKH, NUTaf NaMMy ¢ NOJLIM KAaTrooM TNepeMEeHHBIM TOKOM, a YCHJIHTENb
CHrHana GoTOYMHOXKHTENIS HACTPAHBAKT Ha YaCTOTY MOy ISLHH.

Ilpu HeobGxomumocTH atoMHO-abcopOuHOHHBLIE cneKTpodoTOMETD MOMHO HCNOJb-
30BaTh M 1A M3IMEPEHHA S3MHMCCHH NMnamenn. JINs 310ro JOCTATOMHO yhajiiuth NEepBHY-
HBIH MCTOYHMK DE30HAHCHOrO MINYuYeHHS, a CBEuYeHHE MJaMeHH MpOMOIYJHpOBaTh C
YaCTOTOH, COOTBETCTBYIONIEH MOJoce NPONYCKaHHS YCHIIMTENA.,

s nostyueHust nnaMeHH MPUMEHANT pasfiHuHbie KoOMOMHALIMM rOpIOYMX ralos ¢
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Prc. 1.11. Brox-cxema aromuo-abcopGumomnoro cnexrpodoromerpa:

] — MMHEHYaTHIi MCTOYHMK PESOHAHCHOr0 M3NYueHKS; 2 — MOHOXPOMATOD; 3 — merexrop; § —
ycumurens; § — crpenouHsti npubop; 6 — camomuicews; 7 — umdponevaraouiee yerpoiierso; § ¢
9 — BBOMK! OKHCIMTENIA M TOIUIMBR; |0 = PACTILUTMTENS; || — pachbLUIMTENLHAS KaMepa; ]2 —
nams; 13 = nﬁpug

OKHCIHTENIAMH, HANpHMeEp BONOPOMA, IponaHa HIH aneTHIeHa C BO3AYXOM MIH
OKCHOOM a3ora. Kuciopom B YHCTOM BHIOE MOYTH HE MCNOJIL3YIT KAK OKHCJIMTENB, TaK
KaK CMeCH roprouMX ra3op ¢ HHM o0nananor oueHs BHICOKOH CKOPOCTBI0 FOPEHHS H C
TPYHOM MOMMANTCH KOHTPONID.

B npaxruxke aromHo-abcopbuMoHHOro aHanmsa wauboNbuiee pacnpocTpaHeHMe
NONYuMNIK [1Ba THMA NJIaMeHH — BO3JYIIHO-aLUETHJIEHOBOE W OKCHMOa a30Ta C aueTHie-
HoM. [lnams nepsoro TMNa ycnemHo NPHMEHSIT NS ONpeaefieHHs IWIENOYHbIX H
IMENOYHOIEMEIBHEIX 3NIeMEHTOB, a TaK)Ke TAKHMX MEeTalyioB, KaK XpoM, J»Xemeio,
Kobaner, HHKens, MarHu#, monubpen, crpoHum#, OGnaropomgHsie. [Ins HEKOTOpPLIX
MerannoB (xpoM, MonubieH, oNOBO W JAP.) YYBCTBHTENBHOCT: ONpeeNieHMH MOXHO
yBeNnHuKHTs oforaleHHoH cCMechio.

K anementam, niia onpenesieHHsl KOTOPBIX NMPaKTHYeCKHN GecrnonesHo HCosib3oBaTh
BO3OYIIHO-AUETH/IEHOBOE MJaM$, OTHOCATCA MeTajUlnl ¢ 3JHeprued cBSI3H Merann -
Kucllopon Beime 5 3B (amomunmi, Tanran, THTaH, UMPKOHMHE K 1Ip.).

[Inams aueruyieHa ¢ BosgyxoM obnamaer BricoKoi [po3payHocTsio B o6acTu aiMH
BonH Gonee 200 Hm, cnaboi coberBennol amuccued (ocobenno ofenHenHoe nuamMs)
obecmeyubaer BBICOKYI 3dpdextuBHocTs aromm3aumu Gonee uem 30 3nemenrosb.
YacTHYHO MOHM3MPYIOTCA B HEM TOJIBKO IIenoynsie Merayun (uesmit ~ 65 %, pyGuumi
~ 41 %, kanui ~ 30 %, narpuit ~ 4 %, nurnii ~ 1 %).

IlnaMs aueTHneHa ¥ OKCcHAAa a3ota mMeer HoJiee BHICOKYW Temneparypy (mouru Ha
900 °K), yem nnamsa aueruneHa u Boanyxa. B 10 e BpeMs CKOPOCTh pacipoCTpaHEHUS
¢poHTa 3TOrO MNAaMeHn HeBeNuKa. B pesynbrate B Hem coamanTcst yenoBus nns apdex-
THBHOH ATOMM3ALMKM 3HAYMTENLHO GoNee IIMPOKOro Kpyra 3JIEMEHTOB H HX COeHHe-
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_mﬁ. Taxoe nnaMs oTNHyaercsd BLICOKOH NpPO3pauHOCTE) BO BCEM MHTEpBajle JIHH
BOJIH, MCNOJIb3yeMBIX B aToMHo-abGcopbunortoM ananuae (190...850 Hm). OcHoBHEE ero
HEJIOCTATKH — CH/bHOE colCTBeHHOe CBeyeHHe M BBICOKAS CTeNeHb MOHHMIALMH pAma
3JIeMEHTOB.

PacCMOTpEHHBIE ra3oBbIe CMECH B3aMMHO NONOJIHAKWT HDPYr APYTra H COBMECTHO
NO3IBOJNIAOT oNpenenats npumepHo 70 anemenToB. Bee mpyrue THNB OPHOYMX ras’oBhIX
cMeceH HMeloT IpH aToMHO-a6cop6LHOHHOM aHaNK3e 3HauKTeNBHO Bonee yIKoe mpume-
HenMe. Tak, BO3gymHO-NIPONaHOBOE MNaMA TIPHIOAHO B OCHOBHOM JJISl ONpeneNeHHs
MEeOYHAIX METanNos, KagMHuA, MeIH, CBHHLA, cepefpa ¥ unHKa. [InaMs cMecH oKceuaa
23073 C BOJIOPOJIOM MMEET OKHCIMTENbHEIH XapaKTep, M ero MOXHO MCMNOJ/L3OBATL JIHIIE
I8 npeofofieHHa Kakux-mubo ocobbix noMex, BOJHHKAKIIKX NPH aHANTH3e,

HeTouHHKOM cBeTa NpH atroMHO-a6copbLMOHHOM aHaNM3e MOTYT CIIYXKHTH JlamNa C
NoJIbIM KatonoM, 6e33eKTpoiHas rajopaspsagHas 1aMra ¥ HaCTPAHBAIOIIHECH JTa3ephl.

AHamMaHpyeMy® aToMHO0-abcopOuHOHHBIM MeTOHmOM MHMIKYKH npoby ofnuHo
NpeBpallanT ¢ MoMOLILI0, KaK NMpaBHIIo, NHeBMaTHuecKux pacnsuturenedt (puc. 2.12) B
23p03071b, KOTOPHIH CMEIIHBAWT C FOPIOYHM H oKHcIHTENneM. TloNyyeHHYH0 rOMOreHHYI0
¢Mech MOoNalnT B ropesky.

Pa3nmuyaloT CcHCTEMBI C TMONHBIM morpebneHneM aHANM3HDYEMOIo pACTBOpA H
CHCTEMBI TIpEBapHTENBHOIO CMEIIEHHS a3pO30JiA ¢ rOPIYHM Fa3oM M OKHcnurenem. B
aroMHo-abcopbuHOHHOM aHaNH3E HCMOJBL3YIOT FOPEKH ¢ TAMMHAPDHBIM TMOTOKOM raios,
npHyeM roprolge, OKHCIHTEMb ¥ a3DP030/b NPpobb CMEWIHBAKNT NMpeaBapHTENBLHO.

llpu npuMeHeHHH ropesioK ¢ NpenBapHTeNIbHEM CMelHBaHHEM ra3oB JUIA momyye-
HHS YCTOHUMBOro MiaMeHH Heobxoaumo, yTobsl CKOPOCTL MPOTEKAHKWS rajoBOH CMECH
yepes wens ropenky 6mna B gsa-TpH pa3a BhIIE CKOPOCTH pacnpocTpaHeHHs Iname-
HH. Ecnu cKopocTs MCTeueHHMA NpeBbIllaeT CKOPOCTh paclpocTpaHeHus niaMeHn Gonee
yeMm B 3 pasa, N/aMs CTAHOBHTCH HecTaDHJILHLIM M CHYBaeTCs ¢ ropenky, a Npe eue
Gombiuenm cooTHomenuH — racHer. EciM cKopocrs pacripoctpaHeHus niuamexn (pajHas
LISl pa3HBIX rajoBuix cMeces) GoNbiue CKOPOCTH HCTEUEHHMA CMECH, To nnams "neser” B
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Puc. 2.12. Koncrpyxipn pacrsumrrenesi:

8 = NPAMOTOYHLIN; 6 — CO CMECHTENMHON KAMEpPOH; | ~ nnamsi; 7 — paciunenwe; 3 — ropoumii
ras; 4 — ray-oxkucnuress, 5 — pacreop npobu; § — xamuwnnsp; 7 — npenakHas rpy6ra; § —
PACTIBINTHTEND; 9 — CMECHTENbHAR KAaMepa; 10 — ropenka
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ropenky M mpoucxonur B3pmB. [lostoMy ang Kaxpod rajopo cMecHn noiixHa OumTh
cBoA ropenka (oObiyHO pacxom rajoBOH CMeCM TOCTOAHEH, a CKOPOCTh MCTeYEHHS
peryinpyercs H3MeHeHHeM WUMPHHB! HITH [JIHHBI LIENH FOpenKy).

Iins Haubosnee pacnpocTpaHeHHbIX B aToMHOM abcopbuuy razoBbix cmeced MCMois-
3Y10T ropeJiKi ¢ el clegyioumnx pasMepos (rabn. 2.5).

2.5, Pasuep mesmM ropeick Jyis Hawbonee YacTo NPHMMERAEMELX NPH aToMBEOHR abcopbipim raso-
BRIX CMeceH

Cxopocrs pac-

MIaMeHH, es/e K, MM ", t
llponan—poamyx 80 0,80 10
AueTMneH—pBoagyx 160 0,42 10
AueTunes—3aKHch A30T8 180 0,42 5

Hapsiay ¢ ogHONyyeBBIMH NpuGopamMu Npy atoMHOM aGcopbuMMu NpUMEHSIOT TalKe
nByxNnyueBnie creKtpodporomerpul. B npubopax atoro THNa NMEPBHYHBIA MYYOK pe3o-
HAHCHOIO M37TyYyeHHs ¢ Nnomomsio obrparopa M MOBOPOTHBIX 3€PKall AENMICH Ha ABa
nyyKa, OHH H3 KOTOPBIX Aaliee MPOXOQMT Yepe3 atoMK3alop, a nropor — B obxon ero.
3arem oba nyyka nonepeMeHHO HanpaBJIsOICH Ha BXOOHYK LIEJh MOHOXpPOMATopa M
noouepenHo (bnarogapA cABMry no ¢aie) AETEKTHPYIOTCH, YCHIMBAKOTCA M CPaBHHBAIOT-
¢ apyr ¢ apyroM. Ha Beixome Takux nNpHGOPOB OTCUMTHIBAETCH HETOCPENCTBEHHO
aHauenue nornomenus A = lg (I,/1).

Bocnpoussogumocts H3MmepeHuil aTomeo-abcopbumoHHOrO CHrHasa B IU/IaMEHH,
HOCTHraeMasi ¢ TNOMOLLbI JBYXJyueBbix NpHOOpOB, XapaKTCPHIYETCA 3JHAUYEHHEM
cranpgaprHoro otknoHenus 0,2...0,5 %. Ilpn rex e ycloBusAx onHoNyueBhie NpHGOpH
JMIIL B PENKHX CAyyasix MO3BOASKHT M3MEDHTh CHrHal ¢ norpemHocthio 1 %. Ho
MCII0JIb30BaHKe NBYX/IyueBslx NpubopoB CBR3AHO C TPEX-NATHKPATHOH INoTeped cBera,
YTO NMPHBOOHT K YXYAIUEHHI0 COOTHOIWEHMA CHrHAN-IIYM [0 CPABHEHHIO C ofHONyye-
BbIMH CXeMaMH.

ATOMHO-)TYOpeCUeHTHBH CNEKTpaNbHBA aHaNK3 OCHOBaH Ha (oToHHOM BO3DyxX-
neHun 3nexrporon (puc. 2.13). ®nyopecuenuuss F, 10 ecrs HaJlyyeHue, CBRIAHHOE C
BO3BpauleHHeM BO30YyXIEHHOro 3JIeKTPOHA B OCHOBHOE COCTORHHE, DerMCTpMpyercs

Prc. 2.13. Cxeagy aNexyYpORHLX NEPEXONOE K CIEKTPOMETDA:

] = HCTOYHMK cBera; 2 — ATOMMIATOP; 3 — MOHOXPOMATOD; 4 — MNETEKTOP; 5 — YCHIMTENS, § —
OTCYETHOE YCTPOHCTBO
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mog MPAMbIM YrIOM K HalpaBJieHHI0 Bo30yxnaiomero HamyyeHus. HHTEHCHBHOCTS
($yOPECLEHTHOro MaNyueHus [ NpoONopuyHOKaIbHa KOHLEHTPALWH COOTBETCTBYIONIEro

3JIEMEHTA.
I = | P gt

rae Iye; — METEHCHBHOCTD H3NMYYEHMS! MCTOYHMKA NPH COOTBEICTBYIOLNEH MIIMHE BONHLL k —
KOHCTAHTA NPOMNOPUMOHANBHOCTH, XaPAKTEPHAR VIS AHHOrO 3JIeMEHTa M JAHHOrO Nepexoxns; ¢ —
KOHUEHTPALMS ONpPENesiHeMoro aIeMenTa.

dopMmyNa NOKa3BIBAET, YTO UYBCTBHTENBHOCTE ATOMHO-QJIyOpecleHTHOro oIpese-
JIeHUS 3aBHCHT OT HHTEHCHBHOCTH Bo3byKpawiero ManyueHHs. JIOCKONBKY cCymiect-
BYWOINFE HCTOUHHKH BO3DyXNAalOIIero CBETa OTHOCHTEJILHO CJIa0kl, YyBCTBHTEJILHOCTH
aTOMHO-(QJTyOPEeCcUeHTHOr0O MeTofa MeHblne, 4YeM OCTaJibHBIX  METOJO0B ATOMHOH
CMEeKTPOCKOIHHA.

IInamerHo-horoMerpruecKHEE aHammsatop xmpxocTH INAMK-2, IlpennasHaveH anua
onpeneNieHHs] KOHUEHTDALUMH HaTpHA, Kallusl, NMTHA, KalsuMda ¥ OOpHOH KHUCJOTH B
pacTBOpax METoNOM 3MHCCHOHHOH IJaMEHHOH G(OTOMETPHM IO TpagyHpOBOYHBIM
rpapuKam. [lpuHuun ero gefcTBHSA 3aKIIOYAETCS B H3IMEPEHUH HMHTEHCHBHOCTH IMHUCCHH
ATOMOB HMIIH MOJIEKYJl pas/iMuHBIX BEllecTB, pacTBODH KOTOPHIX BBOOAT B BHIE
a’po3ons B razopoamyluHoe miams. Hamyuenue Bo3byxmaeMbix B IJIAMEHH aTOMOB HIH
MOJIEKY Tl BHIOENseTcs ¢ NoMOubW MHTephepeHUMOKHBIX CBeTOQHIBTPOB K PEruCIpH-
pyercs doroMeTpHuecKoi cxeMoii npubopa.

llpubop BHINONHEH N0 ONHONY4YeBOH NBYXKAHANBLHOH cXeMe: IEpBBIA KaHal
TipenHaszHauyeH miA npeofpajoBaHMsA B 3JEKTDHYECKMM CHMIHAJl M3Ty4yeHHA NIaMeHH,
ofycNnoBNeHHOr0 HaNnMyHeM B TNJNaMEHH ONpejeNsieMoro Bel{ecTBa, BTODOH KaHal —
nna npeobpasoBaHusi (HOHOBOTO M3NYuEHMA iIMaMeHH. PasHoCTh OBYX 3JIEKTPHUCCKHX
CHrHaNoB NnpeobpasyeTcs B BRIXOMHON CHIHAJ, BHIBBANOIIHK TIepeMEeLeHe YKa3aTens
HaMepuTensHoro npubopa.

Anamusatop coctoMt M3 ¢QortomerpuuecKoro ONloka, OJioka nHTaHKA, OGloKa
yhpapJfieHnsl ¥ MaHeNH YnpaBJieHHs, OOBEIHHEHHBIX B EOHHYH KOHCTPYKLHKO C
noMouisio yHudHIUMpOoBaHHoro npubopHoro Kapkaca. IIpuMensiTe ero nns HaMepeHHd
KOHUEHTPAUMM KOHKDETHLIX 3JIeMEHTOB CJlelyer B COOTBET TBMM C METOIMMKAMH
BhIMonHeHKusi naMeperni (COCT 8.010).

Anamusaropsl umeior HcronHenue YXJI 4.2 no UOCT 15150 m npeaHasHauCHbI
NS 3KCIIIyaTallMy B CYXMX OTal/IMBaeMBIX TIOMEWeEHWsIX, 0DOPYNOBaHHEIX BEHTHIISA-
IHelf 1 He CONEPKAIMX B BO3MYXE arpecCHBHBIX rajoB M NapoB JKHIKOCTEH.

B xommJeKkr MocraBKM BXOmOsT: aHanusatop xupwoctw [MTANK-2; membBpanubii
cnenuanpEbi Komnpeccop KMC-2; perynstop mapiieHMsi cxuxeHHoro rasa PIICII/1,2
(TOCT 21805); bannon tunos 3..5 (FOCT 15860); xomniexT 3amacHmIX uactedf u
NpHHaNIeKHOCTEH; MaclopT.

IHanasoHsl M3MepAeMbiX KOHUEHTpalUMH H npepeis oDHapyXeHHS 3JIeMEHTOB
npuBejiens B Tabnuie 2.6.

IIpegen monyckKaemoro NpUBENEHHOrO 3HAYEHUA aMIUIMTY Okl KonebaHuH yKajare-
ng onpenendioT no popmyne

X =0,05+ 0,05 (x/x),

Ine x — MoKaljaHWe uaMmeputensHoro npubopa doromerpa; K — BepxHMHE Npemen
H3IMEpEeHH S LIKaNs U3MepHTeabHoro npubopa.
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2.6. IHanasoHn KIMEePSeMhix KOHLEHTPAIMA H Npeens obnapyxemn anevenron

e ————

lopouas cumecs

- ——

nponaH=-byran— 3nyX
OnpepenseMbii sNEMEHT : e J e
HInanasoH HaMepAEMBbIX KOHUEHTpaLHiL
Mmr/n Mpenen obna-
pyesns, Mr/n
MHHHMANLHEIA MAaKCHMANLHEIR
Na 0,005...0,025 10...50 0,002
K 0,01...0,05 10...50 0,004
Li 0,01...0,005 10...50 0,004
Ca 0,014...0,07 10...50 0,006
H,BO, (6opHas kucnora) 40...200 4000,..20 000 16
Iipodonxenue
[lopouan cmecs
; MPHPOAHLIH ras—Bo3myX
OnpenenseMmsii aNeMeHT LT .
MAMNAa30H M3IMEPAEeMBIX KOHLEHTDALIHHK
H P S - 1 TNpenen ofina-
pYHEHHs, Mr/n
MHUHMMANLHEIH MAKCHMANLHEIHA

Na 0,01...0,05 10...50 0,004
K 0,05...0,25 10...50 0,020
Li = 0,1...0,5 10...50 0,040
Ca 0,1...0,5 10...50 0,040
H,BO, (6opHas xucnora) - - -

Ocnopinie TEXHHYECKHE NAHHEIE

Bpems yeraHOBNIeHHS TIOKAIAHMH, ¢ < 30
Bpems npenpapurensHoro nporHosa, MMH 30
MusnManpHER pacxon aHAMH3IMPYEMOro PacTBOpa NpH NaBleHHH b

poagyxa 0,08 MIla, s/ mem
Iliranme — or ceTH NepeMeHHCro ToKa:

HanpsmeHue, B Hﬂf_ﬂ!

yacrora, ' 50+
Morpebnsiemas MotHoCTs (coBMECTHO ¢ Kommpeccopom KMC-2), 200
B-A
Bpems HenpepeiBHo# paborhl, u §
Bepostnocrs Geaorikasnoit paborer 3a 1000 4 0,9
Cpox cmyx6ut, ner 6
Temneparypa oKpyxamotueit cpeast, °C 10...35
OrHocMTeNBHAS BNAXHOCTL BO3IYXxa npu remneparype 25 °C, % < 80
[abapurTHuIe pasmeps, MM:

boromerpa 650400600

Komnpeccopa KMC-2 352X210X304

GansoHa # 300X960
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f.
g

Macea, xr:

$oromerpa 40

KoMIpeccopa 16

fannora 25
Cpenmuit cpok cimyxbur npubopa, ner ]
HapaGorica ¢poromerpa Ha 0TKAS, U = 8000

Inamensrsi poromerp ®II-102. lipenuaaHauen pnst onpeneleHHs COHMEPKAHHA
anementoB Na, K, Ca B pactBopax MeTomoM IMucCHOHHON NNameHHOK doromerpun. B
OCHOBY ero paforsl MofoxeH 3IMHCCHOHHBIN cneKtpajisHbii Merton. HHTeHCHBHOCTH
CNeKTpaZibHOH NHHHMHM, NMONMYYaeMOH NPH pacnnijieHHH npobm B nnameHw, npeobpasyer-
CA B 3NMEKTpHYECKHK CHrHal, jHaYeHHE KOTOporo NpoNopLHOHANBHO KOHUEHTPALHH
onpegensaeMoro 3J1eMeHra.

®oromerp NOCTpOEH MO MOOYNBHOMY TNPHHUMITY M COCTOMT M3 HBYX MOMyNeH
doronpHeMHHKOB, aHanorosoro nuddepeHuMaNbHOro ycunurens u Monynsa undpopoi
ob6paboTKH.

OnpemensieMblii 3NeMEHT B BHOE pachbUIEHHOTO PacTBOpa MONAwT B IUlaMs
ropenks. ['openka paboraer Ha roprooueH cMecH nponaH—HyTaH—BO3OYX.

Monyms urdpoBoii obpaborku, MocTpoeHHH Ha MHKpPOCXeMax cpenHed creneHH
HMHTErpalHM, OCYIIecTB/IfeT aBTOMATHUeCKYH0 YCTaHOBKY Hyns npubopa u macwrabn-
poBaHHE C 3afaHHbIM Ko3dduumeHToM, obecneyusalomm orcuer noxasaHui (no
undpoBomy Tabno) B eAKHMLAX HIMEPEHHS KOHUEHTPALIHH.

B ¢oromerpe npenycMoTpEHBl ABTOMATHYECKHE NOJCTPOMiKa HY sl M Ka/muBpoBKa.

OcHORHIE TEXHHIECKHE JIAHHLIEC

Jlnanasoxs! onpegenseMax KOHUEHTPALMH BOOHLIX PACTBOPOB,
Mr/n:

Na 0...5,0...10
K 0...10
Ca 0...100
Bpems ycTraHOBJIEHHSA MOKAIAHMI, ¢ <3
Huwxnui npenen o6HApYXEHHUA ANEMEHTOB, Mr/n:
noNau K 0,005
no Ca 0,05
Ilonycxaesoe cpenree KBANPATHYECKOE OTKIIOHEHHE CYYaHHOH 0,015
COCTABIIMIOLLIEH NMOrPELIHOCTH B ONTHMANLHOM OMAMNajoHe onpe
OeNAEMBIX KOHLEHTPALIKH
CrabunsHoCTs NOKAIAHHH, Y 1
Bpema HenpepsiBHOi paborTsl ¢ eXEYacHOH NOUCTPOMKOR HYJIA, Y 8
Cpenmuit cpok cnyx0w1 npubopa, ner 6
HapaGoria ¢poromerpa Ha oTKa3, ¥ = 8000
I'aGapurHEle pasMepsl, MM 608558350
Macea, kr 35
ITurarne ot ceTH NepeMeHHOro TOKa:
+21
Hanmpsxxenue, B 220 _ 13
50+ 1
yacrora, I'u < 150

[lorpebnsaemas morHocTs, B+ A
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Coexrpodoromerp “Carypn-3”. llpegHassauer pgns omnpegefieHHs COepXMaHKs
INIeMEHTOB B aHa/IM3npyemoH npobe nocne NpensapHTeNbHOMN rpagyHpoBKH npubopa Ha
KOHKPETHAIH 3JIeMEHT Mo paspaboTaHHbLIM METONHKaM aHanwu3a. [lpuanun ero geHdcrBHA
3aKM0YaeTcs B HM3MEPEHHH MOrJIOWeHHS pEe30HAHCHOr0 HINyyeHHA CNeKTpanbHOro
HCTOYHMKA cBOBOAHBIMH aTOMAMM ONpEeNseMoro aneMenta (aromMHo-a6copOUHOHHEIN
MeTon).

CnexrtpanbHEN OManajoH W XApaKTEePHCTHKH aTOMM3aTOpOB CHEKTpOodOoTOMETpa
ofecneyMBaT BOIMOXHOCTL €ro MCHNOJBL30BAaHMA 1is pa3spaboTkKH M peaH3alMH
METOAMK NpoBemeHus HaMepeHnii KoHueHTpauun no 70 anementos B xuyKux npobax.

[lpuBop Bumonued mo OHMOYHO-MONYJNBHOMY MpHHuMNY. Ero BRilycKawT B Tpex
MmoaupmKaunsx: *Carypu-3-1117, "Carypu-3-1131”, "Carypn-3-119A1”.

B cnextpodoromerpax "Caryps-3-I11”7 ucnomsayercs ycrpolcrBo nns NIaMeHHOMH
aroMusaumu npobet. Illpoby nopgawr BpyuHyw. BrixomHo# curian B BHge ollTHUYECKOH
[IOTHOCTH PErHCTPHpYeTcA HHGPOBLIM HHOHKATOPOM H caMONMuymuM npubopoM.

B cnexrpodoromerpax "Carypr-3-1131" npumenenu yerpoiictea nns njaaMeHHOH o
INeKTpoTepMAYECKOH atoMulauuK npobel. Ilpoba nomaerca asroMarnyecku. Brixogno#
CHIHAJI ONTHYECKOH MIOTHOCTH PErMCTPHpYeTcs UHQPOBHIM HHIHKATOPOM, CAMOIMIIY-
M nprbopoM K EdponegaTaniEM YCTPOHCTBOM.

B cnextpodoromerpax "Carypu-3-II9A1” ucnosis3ynres ycrpoMcrpa nis NiaMeH-
HOH M 3JIEKTPOTePMMYCCKON ATOMM3allMH H YCTPOMCTBO INA aTOMHIALMH COCHHMHEHHH
prymi. Ilpoba nopaercs apTOMaTHYeCKH. BrixomHoH curHan B BHae KOHLEHTDALMH
ofnpeneJisieMoro 3/ieMeHTa perucTpupyercs camonumumymum npubopom, unudponeyarawo-
LIHM YCTPOMCTBOM M BbiaeTcs Ha 3KpaH gucIies.

B komnuekr nocraBku cnexrpodoTroMerpa BXOISAT: YCTPOHCTBO (oTOMETpHpPOBa-
Hua Y@-1; ycrporcTBo [/ IlaMeHHOW aTtomusauuu npobm ITA-1; yerpodcrso mns
INEKTpOoTEpMHUECKOH atomMuaaumuy npobet ITA-1; yerpoiictBo nnd aToMH3IaUMH COEOU-
HeHui pTyTu™ A-3; yCcTpolCTBO A1 ABTOMATHYECKOro J03MpOBaHusa npobsl B aNneKrTpo-
repmiuecKor atomusarop* [11I1-1; 6nox BOHC-1*; camomuurymmit npubop; uudponeya-
Tallee YCTPOMCTBOY; KOMIUIEKT 3KCIUIyaTALHOHHON OKYMEHTALHH.

Ilmanasons! uaMepeHuii npuBenexsl B Tabmuue 2.7, 3Hauenns ocHoBHOM abcomor-
HOK nmorpewHocTH — B 1abnuue 2.8, a HKHKE npenens oOHapyXEeHHA ITEMEHTOB — B
rabnuue 2.9.

2.7, llmanasoms: namepeswil cnexrpodoromerpa *Carypa-3°

Arommaarop
Sneaen NNaMeHHbIA, INEKTPOTePMMUee: | A coeMHeHMH
Mmr/n KHit, MKr/n PTYTH, MKr/n
AmomMuHMA 0...200 - -
Mem 0...10 0...150 -
Prym 0...500 - 0...50

* Bnioxu B KoMniexre momiduKawmn "Caryps-3-11" He nocraBnswnrcs.
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2.8, Hioxame npenent o6HADYIXEHHS JNEMEHTOB

- ATOMM3IATOD
IReMOET nnamMeHHLIA, aneKTpoTepMMuec- | LA COENHMHEHMH
mr/n Kuit, Mxr/n pryTH, MKr/n
AOMMHHR 0,18 - -
Mens 0,004 0,5 -
Pryms 0,4 — +0,35

2.9. Ocropaasn abcomoTHAS NOrPEIIAOCT: HIMEPEHHS CONEPXAHMS JTIEMERTOB B Npobe

AtomMusatop
Jnemext
niaMeHHbIHA, NeKTpoOTEPMMYEC- NS coegMHeHHi
mMr/n Kuit, mxr/n pryTH, MKr/n
AMOMHHENWA 3,3+0,06 - -
Mens 0,2 + 0,06 4+0,1 6%0,1
Prym 20 + 0,06 — : -
OcHOBHBEIE TEXHHYECKHE JAHHLIE
CnexTpaZibHEIN [HANA30H HIMEPEHHA ONTHUECKON NIOTHOCTH, HM 190...855
[lorpewHocTs YCTAHOBKH JUTHHBLI BOJIHLI, HM ol |
Paspewawouias cnocofHoCcTs NPH LUMPHHE LIENH MOHOXPOMATOPA 0,5
0,1 »om, HM
IInanasoH MaMepeHHa ONTHYECIKOA NnoTHoctH, b 0...1
Jlonycikaemasas OCHOBHAA MOrPELTHOCT: HIMEPEHHSA ONTHYECKOH +5
NAeTHOCTH, %
I#ana3oH KOMMNEHCALMH HECeNEKTHPHBIX CMNEeKTPanbHHX II0- 0...0,3
Mmex, b
Nonyexkaemast TMOrpeLUHOCTs KOMMEHCALMM  HECENEKTHBHBIX 5

CNEKTPANBHEIX MOMeX, % BEepXHEero npenena QMANasoHa HaMepe-
HMSA ONTHYECKOH NNOTHOCTH
Hapaborka Ha oTKa3, u:

"Carypu-3-111" 3000
"Carypr-3-1131~7 2500
"Carypu-3-113A17 2000

NonyckaeMpe 3IHAYEHWH CpeAHEro KBANPAaTHYCCKOTO OTKAOHEHHS CHy4auHOH
cocTap/isiiouei MOrpelHocTd CIeKTpodoTOMeTpa COCTABNANT 1/3 coorBerctBYOUX

aHayeHHi ocHOBHOM abCOMOTHOM NOrpeiHOCTH,
Aromuo-abcopbumonnsni cnexrpodoromerp C-115. IlpennasnaueH jans onpepene-

HUS KOHUEHTPAIWM 3JIEMEHTOB B XKIKHX Tpobax pasfiuuHoro npoucxoxnesns. B oc-
HoBy paborsi npuGopa NONOKEHO ABJIEHUE MOTJIOUEHHS CBETA ATOMAMH ONpENesAeMo-
ro 3nemMenTa. CBET 0T HCTOYHHKA Pe3OHAHCHOrO HaNyyeHHs, NpoxoasuHi yepes obnaxo
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aTOMHOTO Napa, Norjoutaercs atoMamy., O KOHLEHTpALMU MOrNOUANIMX aTOMOB CY AT
Mo 3HAYEHHI0 TOrJIOIEHHOro CHrHana. B peampHBIX yenopusix Habmiogaerca binskas K
JIMHEeMHOH 3aBHCHMOCTE CTENEHM I[OrJIOWEHHS OT KOHUEHTPAUMH oNpenelseMoro
aneMeHTa B npobe. IloKasaHus OTCUMThIBaOTCA N0 uupporoMy tabno, caMoNMUCcLy M
LY B egnHKIiax onTHYecKoH MMOTHOCTH H KOHIeHTpaliHH.

[Ipubop COCTOMT H3 KOpNyca M ILACCH, OTIMTOr0 H3 allOMHHHEBOro CcIjapa.
BepxHsia nnowanKa Kopnyca CNyMUT 47151 pasMeieHus 3NIeMEeHTOB ONTHKH — MOHOXpO-
MaTopa M OCBETHTEJILHOH YaCTH MCTOYHMKOB M3JIyYEHHS; HHXKHAA YacTh — JJIA Paclollo-
MEHMS INEKTPOHHOM vuacTH npubopa, CHMCTEMBI TrasoNOArOTOBKH M DPeryjlHpOBKH
MOHOXpOMATOpa.

Ilomemenne, B KOTOpOM YCTaHABIHBAWT CHEKTpodOTOMETD, HOMKHO HMETH
NPUTOYHO-BHITSKHYI0O BEHTHNAUMIO. Bo MabexaHHe MCKaXXEHMS pe3yNbTaTOB aHaJIM30B
BO3AYX B NOMELIEHUH HE NOJUKEH CONep)KaTh MNapoB OPraHHYecKHX BElecTB, uellioueH
H NbIJIM C ONpefieNIfeMBIMHK 3JIeMeHTaMu. BaMJIoHs! ¢ ropoYMMH ra3aMi M OKHCIHTENeM
YyCTaHaBIMBAKT B OTHENBHOM NMOMEILEHHH.

B KoMmmnekr nocraBKH Bxomsar: chnekrpoporomerp C-115; 610K perucrpauuu
CHrHaJloB; TepMmHMyeckuH artomuaarop AT-105; neuaraiomee ycrporicreo [[68000K;
camonmumymui npubop JIKC4-003; amromar nomaum npob A-101; nuadparMeHHBIH
Komnpeccop CO-45A; xomnuextr 3HII; nacmopr; METONMKa ToBEepKH, MeTomMKa
NPHroTORNEHU A Npob.

OcHOBHEIE TEXHHYECIKHE JANELIE

CneKTpanbHbii OMANasoH HIMEpeHHH, HM 190...860
Buipensiemsii cieKTpanbHLIA MHTEpBAn npu menu 0,1 mm, HM =0,5
lnanasoH HaMepeHUH onTHUecKol nioTHocTH, MB 0...1500

lnanasoH H3Mepernsa KOHUEHTpALMK (KoNMuecTBa BelecTsa) Be-
LIECTB XJIA PA3NIMYHLIX THIIOB ATOMM3ATOPOB:

PACTBUTHMTENL — MNaMA, MKI/Mn 10~2...10™1

rpaduIoBas neys, r 10—12,_1p—10

Karncyna — nnams, r/c 101 102
Hlomyckaemoe OTHOCHTENLHOE CpefHee KBANPaTHYECKoe OTKII0HE- 10

HHE CITYyaHHOM COCTABNAKLIEH MOrpelHOCTH ONA DPa3JIHyHLIX

THNIOB ATOMH3ATOPOB, %

KoMneHcaumsa HeceNleK THBHOro Nnornowen1s, % = 80
[luraHMe — 0T ceTH NepeMeHHOro ToKa:

HanpsOKenye, B 22022
gacrora, I'0 501
[abapHTHEIC pPA3MEDEI, MM 1010X500<710

Macca, Kr 140

AroMHO-abcopbimonnnie cnexrpodoroMerpuueckue Kommnexcw KAC-120 m
KAC-120.01. ITpennasHaueHsl NNA onpefeNeHMs KOHUEHTPALMM XMMMUCCKUX 3NIeMEH-
TOB B JXMIKHX npofax no mMeTonuKamM, paspabotaHHelM norpeburenem. OHH NMo3BoNSOT
NpOBOMTh aHAJIM3 COOEPMAHHA ITIEMEHTOB B XHIKHX nMpobax KakK MeTomoM aToMHOH
abcopOuuy, TaK ¥ METONOM aTOMHOM 3MHCCHH B PasJIMYyHLIX PEXHMaX ¥ MoryTt paborars
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KaK B PYYHOM pPEXHME MPH HaMMuMK HeDOJBIIOro KoJMuecTBa aHaMIHpyeMuIxX 1pob,
TAK U B aBTOMATHUECKOM — NpPH NPOBEIeHHH MACCOBLIX AHAJIHIOB.

Komnnexcet coctosr M3 aromuo-aGcopbumonHoro cnexrpodoromerpa C-115.M1,
BHYMCAKTENbHOrO Kommnnekca “"Hckpa-1256” u TtpaHcnoprepa ans mogaus aHaIMau-
pyemoH npobe! B cneKrpogoromerp npu paboTe ¢ aTOMH3AaTOPOM PacHbUIHTE L —11/IAMA.

Cnexrpodoromerp C-115.M1 npeoGpasyer ontuyeckue ceoMcrea npobsl B aHATTHTH-
YECKHMH CHIHAJl M OCYLIECTBJIAET nepBuyHoe NpeobpajoBaHHE aHAMTHUECKOrO CHIHAMA.

BriyucantensHuM Kommiueke "Hekpa-1256" ynpasnsier rpancnoprepom, obpabatsi-
BAET AHANMTHYECKHH CHrHAJl MO 3aJaHHOMY allrfOPMTMY H BLIBOOHT pe3yJIbTaThl
obpaborxu Ha gucnnen AILITY.

Ilporpammuoe obecneyexne, NocTapNAeMoe ¢ KoMNieKcaMHu, No3BoNAET:

BEINOJIHATS NOCNeqoBaTe/ibHble M3MEepPeHH A MeTonoM KaJduOpoBKH NPH HANHYKH OT
OJIHOTO HO Tpex 3TanoHHEIX npob (pabouas nporpaMma HaMepeHus);

H3IMEDPATH ONTHYECKYIO IJIOTHOCTE;

nocnenopaTenLHO aHaNM3KPOBaTh 0T J 10 25 ogMHAKOBLIX Npob ¢ onpejeneHHeM
CTATMCTHYECKHMX XapaKTepHCTHK: X — cpenHee 3HaueHWE, 0 — CpegHeKBaapaTHuyeckoe
OTKJIOHEHHE, 0,y — OTHOCHTE/ILHOE CPEHEKBAMIPATHUECKOE OTKJIOHEHHE (ctatmcTHKa),
B npouecce HamepeHus ownboyHbie peaysTaThl THNa BHIGpOCa HE YUHTHIBAIOTCH;

onpenensTs XapaktepucTHKu mpubopa: C — xapaKTepHCcTHYECKasd KOHUEHTDAaUHA,
Cp. o6 — PEIEN 06HapYxeHHUA (MeTponorus).

HamepeHue Ha KOMIUIEKCaX BBIMIOJIHAKT B OQHOJIyweBOM pexume. BoamoxHa
rakoke paoTa B ONHONYYeBOM pexuMe ¢ KoppeKropoM (oHa H ¢ KOMNEHcaumer
MenneHHoro apedda Gasucuoi muumu, Koppexrop pona HamGonee 3¢ deKTHBEH NpPH
pabore B nuanasore amuH BoJH or 190 mo 360 kM.

OcHOBHKE TEXHWYSCKHE JAHHLIC

lMpouspoauTeILHOCTL B pexxime paboTsl ¢ aTOMHIATOPOM pacrihbl- = 250
NATENTE—T11AMS, AHAJIHIOB B 4ac
TposomxuTeNbLHOCTL HenpepbiBHOH paboTsl, 4 =8
[I¥TaHKe — OT ceTH NepemMeHHoro ToKa: i
HanpaxeHue, B 220773,
yacrora, ' S0%1
YenoBusa aKCnIyarammu:
Temneparypa Boauyxa, C 10...35
OTHOCHTENILHAS BNaXHOCTE BO3OyXa MNpM TeEMnepatrype 80
25°C, %
nasneune, Klla 84...106
lorpebnsieman MmolHocts, KB * Al
C ATOMM3ATOPOM pACTILUIHTEML—TINAMA 0,5
¢ 3NEKTPOTEPMHUECKHMM ATOMHIATOPOM 5,0
¢ KBapLeBhIM TePMHYECKHM ATOMM3IATOPOM 0,25
[abapuTHEie paIMEpLI, MM 1100515710
Macca, Kr 115

Paspaborunk — HIIO "Axanurnpubop™.

Anammsarop "Pryms-1017. [lpennaanayes niis onpejeieHus COnEpKaHuA pTyTH B
HIKHX ofpasnax MetonoM GecnaMeHHOH aTOMHON abcopbumu. B ochoBy ero paboTh
N0NI0XKEHo CBOMCTBO ATOMOB 3/IEMEHTOB [MOrJIOWATh CBETOBOE H3INYUCHHE TOJBKO
onpenesyeHHO# 115 NAHHOTO 3JIeMEeHTa JNHHbI BOMHM.
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Jlna nonyyeHHsi arOMOB PTYTH B aHAJMIATOpE MCTIONL3YIOT METOX ~XONOJHOro
napa”, 3aK/MOYalUIKHACA B BhIE/IEHHH NMapoB PTYTH B pe3yiibTare BOCCTAHOBJIEHHOH
peaKiiuM, NpoTeKaomed B HOPDMAaNbHEIX TEMNEpATypHeIX Yycnopuax. Illornoumenne
CBETOBOIO NMOTOKA MapaMM PTYTH HIMEPSIETCS Ha PE3OHAHCHOM MMHMA PTYTH 253,7 HM.

Ilpubop BunonHed B BUge ABYX DNOKOB — reHeparopa napa prytd B QoToMerpa,
coeqMHEHHBIX Mexy cobol Kabenem. Hudopmanmsa o conepxaHun pTyTH BHIXOMHT Ha
uudpopoe tabno Gnoka doromerpa. Kpome Toro, MMeTes Beixonsl Ha caMOMMCEl M
uHbponeyars.

B KommneKT MocTaBKH aHallM3aTopa BXOAAT: (OTOMETp;, reHepatop; KOMIUIEKT
3HII; KoMNNeKT IKCNNYaTaAUMOHHLIX NOKYMEHTOB; METONHKA NOBEPKH, TEXHONOrHyec-
Kasi HHCTPYKUMA M0 NPUroToBNeHHI0 0DeccoNneHoH BOIbI.

OcHOBHLIE TEXHHYECKHE [NARHLIE

Ilnana3on HaMepeHHA COmepaHHA PTYTH B npobe, Mr 0...1
[lpepen ofHapyxReHHUA conepXMAHNS PTYTH B mipobe, Mr 0,2
OTHOCHTENBLHOE cpenHee KBANPATHYECKOE OTKJIOHEHHE CITYYarHOMH 2
COCTABJIA0LLEH MOrpelIHOCTH MaMeperms, %
Honyckaemas NpHBeNeHHan NOrpeisHOCTs AHANMIATOPE, T +5
O6sem npobri oA OQHOro AHANH3AE, MIT 1...100
Bpems ogHoro ananusa, MuH - 120,2;2% 0,4
4+ 0,6

Orcuer noxaslauuit No yeTepexaHavHoMy wHdposomy Tabno 1000
INEKTPHYECKOE NMUTAHKE — OT CeTH oHOGa3HOoro ToKA: X

Hanpsxenue, B ﬂuf;a

yacrora, I'u 50+1
Iorpebnsemas MouHocTs, B* A 80
Cpennmit cpox cnyx6s1 0o NOMHOro H3HoCA, Net b
[abapuTHBIE pasMepbl GNOKOB, MM:

reHeparopa 520330300

toromerpa 470330300
Macca HnoKoB, Kr

rexeparopa 19

Goromerpa 17

Anramusarop pryra PT-102. lipennasnauen ans onpefefieHHs CONEpKaHUA PTYTH B
KUOKHX npobax., B ocHoBy ero paboThl MONOXKEHO CBOMCTBO ATOMOB 3/IEMEHTOB
NorJjowars CBETOBOE H3NyyeHHe TOJILKO HAa oNpeleifieHHOH [Ns JAaHHOrO 3JIeMEeHTa
ANEHE BOJMHBL [INA MoNlyyeHHs aTOMOB PTYTH B aHaJIM3aTOpE MCHOJIB3YETCH METOJ
"XO0JIOHOro Mapa”, 3aK/UoyaIKHACA B BLUIE/ICHUH NApOB PTYTH B PE3YNbTATE BOCCTA-
HOBHTENbHOH DeaKLMH, NpoTeKawileH MpH HOPMalNibHBIX TEMIEPATYDHAIX YCNOBHAX.
[lornouteHue Napos PTYTH HIMEPSETCA HAa Pe3OHAHCHOMN NHHKHK pryTH 253,7 HM.

®yHKuMoHambHO npubop CcOCTOMT M3 reHeparopa INapoB pTYTH, (oromerpa,
ycrporicrBa aHanoro-unppopor obpaborku, ycrpodicTBa ynpaeneHus, 6/I0KOB NMHTAHUA,
naHen® ynpasneHnsi. B reHepatope NapoB pPTYTH OCYILECTBJISAIOTCH JO3HPOBaHHE
peaKTHBa, BhIfeJIeHHE NapoB DPTYTH, OYMCTKA HX OT BNard, NorJjouweHHe pryTH Mo
OKOHUAHMM H3MEpPEeHHUS.
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LIl = -

doTOMETpP COCTOMT H3 CBETOILAPHKOBOM NIAMIE!, NMOMEIeHHOH B KaTymKy-HHIYK-
TOD BHICOKOYACTOTHOTO FEHEPATOPa, KIOBEThl, Yeépe3 KOTOpYW IPOXOMMT BO3OYX C
napaMH pryTH, QOTOYMHOXKHTENS M NpeapapuTelisHOro ycunurens. Cper, npouemmni
yepes KioBery, lomnamaer Ha GOTOYMHOMHTEN: M npeobpasyercs B INEKTPHYECKHH
CHIHa/l, YCHIIMBAaeMBIH NpeasapuTebHBIM ycHauTeNeM. CreneHs yMeHHINEHHS HHTEH-
CHBHOCTH CBETOBOro I0TOKa, MPOMCXOHNSAIIEro B pelyJibTaTe IOrJIOIIEHHSI €ro napaMu
PTYTH, H CIYAKHT MEpOH HX KOHIEHTPALHH.

YerpotictBo aHanoro-uupposod obpaborkm comepxut: norapudmHyecKud H
aHasnoro-uudponoi npeobpasosareny; NaMsTh HayalbHOrO YPOBHSA CHrHalla; yCTPOHCT-
BO BHIYHTAHHUA, YCTPONCTBO HMHTErpPHPOBAHMS, MYJILTHIUIEKCOD; NaMATh HYNEBOH
npobur; NaMATe KanubGpopouHod Npobbl; yCTpOHCTBO MacmTabHPOBAHHA H YCTPOHCTBO
BLIBOJIA.

AHanu3aTop BHIMONHeH B Buue nByx Onokos — reHeparopa M ¢doroMerpa Ha
bnounom nmpubopHOM KapKace.

B doToMerpe pacroliokeH CBETONPHEMHHMK, B KOTODOM HAXOMSATCA FeHepatop ¢
BhicoKoyacToTHON nammnoif BCB-2, xioperoif | = 220 mm (nnm KioBeroi | = 22 MM) H
doroanexrporusi ymuoxureas ©®IY-142, Ha nepenHiorn naHesls BhIHECEHB NPOQHIL-
HBI MuKpoamnepmerp M 4248, nporpammubie nepexmouarenu IIT 10X, mHgmKartopsl
& 2391T.

['eHepaTop COCTOMT M3 H03aTOpa, pacxojgomepa, Tpex (QHILTPOB, OTCTOMHHMKA M
ocymurens. B mem mcnomsiopaH muxpoxommnpeccop MK-JI2. ®otomerp u reHeparop
CBA3aHBI CHITHKOHOBBIMH TPYDKaMmH.

BuixomHol CHIrHajl aHANH3aTOpa Ha cCaMOMNKcel B aHalloroBod ¢opMe — B QHANaso-
He or 0 mo 100 MB, BrIXOmHOH CHrHan aHanMsatopa B IHGpOBOH dopMe — B KOHIE
1-2—4-8, 3anycK BHELHEro yerpoicrsa — JIOTHYECKOH eIHHHLIEH.

AHanu3aTop — BOCCTaHABJIMBAEMOE, DPEMOHTHpYeMoOe, ONHOYHKIHOHAJLHOE
H3menue.

lipuusaTe 3aKOH pacnpeneneHust BpemeHH 0GesorkasHol paborsi — IKCNOHEH-
LLMa JIb HBIN.

Orcuer NOKa3aHWH ocymecTsisiercs no uudposoMy Tablo aHanM3aropa H Ha JieHTe
undponeyarawilero ycrpoHcTaa.

B KoMNNEKT NOCTaBKH aHa/N3aropa BXOUAT: GOTOMETD; reHepaTop; COegUHHUTENb-
Hel wHyp; nabopatopHuili KomneHcauuoHHeni camomummymui npubop JIKCA-003;
KOMIUJIEKT 3aMacHBIX YacTeH; Macropr, MeToMKa MOBepKH; METOAHKA MPHIoTOBICHHA
rpajiyMpOBOYHLIX K MOBEPOYHLIX PACTBOPOB PTYTH.

OcHOBHIE TEXHHYECKHE [AHHLIE
JHanasoHs! H3MepeHHs:
comepxaHMa prytu B npobe, Hr 0...100
m B peaKTope obbemom 5 M, Hr 0...1000
MaCCOBOH KOHUEHTPALMK PTYTH B npobe, MKr/n 0...10
B peakrope obvemom 20 amu, micr/n 0...108
O6sem mpobet, MUT:
npy pabore ¢ npubopom PHxrepa -
" m ¢ pEAKTOPOM 20
Bpemsn npogyea npob, c 0...990
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Bpems ogHOro MIMEpeHuH, ¢ 0...990

Y popeHs noruyecikoro Hyns, B 0...0,4
Y pobeHs norMuecKomn eqHHEmmsl, B 2,3...4,5
Iuranme — or cet onHodAIHOrO NEPEMEHHOr0 TOKA:

Hanpsoxkenwe, B 210:_2:?3

yacrors, [ 501
Morpebnsieman MouHocTs (3Hepronorpebnenue), B+ A He Gonee 140
Cpemuuii cpok ey but, ner He menee 8
aGapHTHEIE pasMephl, MM:

doTomerpa 520480294

reHeparopa 34TX334X188
Macca, Kr:

b oromerpa Y15

reHeparopa 7,0
Temneparypa OKPY¥AaKLIEro BO3ayxa, C 10..35
OTHOCHTEbHAR BIAMHOCT: BO3YXa Npy remmneparype 25 °C, % 80
Arvoctheproe napnenwe, Mlla 0,1+ 0,003
Cpennnit cpox cnyx6rr npubopa, ner b

Tepauweckuii xksapnenwi arommsarop AT-101. llpennasnaven pgna paGoter B
KOMIUJIEKTE ¢ aTOMHO-aBcopbUHOHHEIME cNIEKTpOGOTOMETPAMK B KayecTee reHeparopa
napop prym h gpyrux nerkoneryuux anemeuros. B ocHopy ero palore! nosoxen
METO TIeHepHpPOBaHMS THIAPHIOB H MOCAENYIIEro TEPMHYECKOro pa3lfloKeHHsd
FMIAPHIOB [0 ATOMAPHOTO COCTOAHMA.

B aToMH3aTope MCNONB3YeTcs HHepPTHLIH raj (apros) mns npoaysa npobsl, J03HpO-
BaHHA BoccraHoBuTens:, bapbortaxa npobul B NnepHon BOCCTAHOBHMTENBHOM peaKkuMM, a
TaKXe nJis nepeHoca ruapynos B Kweery. Kpome Ttoro, aproHom ofmnyBaioT TOpiiki
KIOBeTbl 08 TOro, urobm MCKAWYWMTL BOCMNjaMeéHEHHMe BONOpOja, BbIENHIONErocHd B
peaynsrare TepMMYECKOro pasnomeHuss ruapuuoB. [lpobm npopyBawt aproHoM B
teyenne 10 ¢ mo mo3smpoBaHHA BoccTaHOBMTENLHOro pacreopa B peakrtop. llpoaye
npobsl He NpeKpallalT HE B MOMEHT NO3IMpOBaHHA, HH B TEYEHHE BCEro LMKA
aHanMaa.

HurerncusHoe nepemeiumBanue npobbl cTpyeH aproHa ¢ OTHO3HPOBAHHBIM B Hee
BOCCTAHOBHTENEM CMNOCOOCTBYET YCKOPEHHK BOCCTAHOBHTENIBHOH pEeaKUHH M BBIHOCY
FMAPHAOR K3 peaKrTopa. Jlanee rugpHUabn TpaHCMOPTHPYWTICH B KWBety uepes oThoHHHK.
B orforHuKe rugpuasl ocymawntca. KongeHcHpyemas Bara ocajaercsd, a IMIPHIb,
NUIEHHBIE BllarK, BOYBawICH B KoBeTy. B Kwpere ocymecrsnsiercd TepMHYecKoe
pasjioxeHHe rHnpuna 3J1eMEeHTa Ha aTOMBL. |

Aromuiatop cocroMr u3 OGNoKa yInparNeHHs TepMHYECKHM aTOMM3aToOpoOM M
KIOBEThl, COEAMHEHHBIX Mexny cobo wnanramMu ¥ Kabenem. Kopnyc 6710Ka ynpasiie-
HHS TEPMHYELCKHM aTOMH3aTOPOM — KopobuaTtod KOHCTPYKIIHM.

Kiosera npencrasnser cobos Kpapuesyio Tpy6Ky BHyTpeHHHM nHameTpoM 10 mMm,
o 160 mM. Tpy6ka narpesaercs no 900 °C cnupaneio M3 HUXPOMOBOM IPOBOJIOKH
ouamerpoM 0,15 mm, pnunon 2 600 M. Torpebnsemas MomHocts — 250 B+ A. Temmne-
paTypy Harpesa peryjMpynT B 3aBMCHMOCTH OT aHaJIM3KUPYEMOro 3JIEMEHTA.
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OcHOBHEIE TEXHHYECKHE NAHHRE

JuanasoH MaccoBEIX KOHUEHTPALMA PACTEOPOR COMM PTYTH, Mr/i 0,001...0,01
O6vem npobr gns 03HOrO AHANHK3A, MIT 3
[Ipenen o6Hapy®eHus, Mxr 0,0036
O6bem moaupyemMoro BOCCTAHOBHIENS, MJT 2+0,4
Bpemsa npensapurensHoro npoaysa npobel OO [HMOSHPOBAHMA 10+2
BOCCTAHOBMTENA, ¢
MaxcumanbHAaA TeMneparypa nporpeea Kwoserkr, °C Ilo 900 + 100
Iuranne — o1 cetu nepeMeHHOro T0Ka:

HanpsxxeHune, B 220

yacrora, I'y 50
[lorpebnaeman moumocrs, B- A 600
Hapaborka Ha 0TKA3, 4 15 750
Cpenumii cpoK cmyx6ul, et 8
Temneparypa okpyxaruwero Bo3ayxa, °C 10:..35
OrHocHTensHan BNXHOCT: BO3OYXa NpH remneparype 25 °C, % < 80
T'abapurHEIe pasMeps! BTOMHMIATODA, MM 315X530<430
Macca, Kr 24,5

AromHO-QIIyOpecueHTHR aHanm3arop "Coupams-117. lpennasHaueH s aHann3a
NPHPOMHBIX H CTOYHBIX BON, 00BEKTOB OKpYKawwed cpensl Ha conepKaHHe TOKCHYHbIX
meTannos. Ilpubop paboraer mo mpuHmMMy atoMHOH QIyOpecLEHUMH ¢ 3NIEKTPOTEPMH-
YeCKOH artoMHsauMeH npobst u wMcnonsaoBaHuem Oe3fuMCrepCHOHHOMN oONTHYECKOH
cucTeMel. B KauecTBe 3MIEKTPOTEPMMYECKOrO aroMu3aTopa BIEpBLIE NpUMEHEHa
BONb¢paMoBasi CNMpals, BHEIIOOHO OTIHYaLIafacs oT rpaduToBRIX TPYOuaThiX meyes
HebonemoH mnorpebnsiemol anextpuueckor Momuocrsio (20...30 B-A), orcyrerBuem
BOJOAHOrO OXMNaXKHEHMSA, CTaOMIbHOCTBI0 AHANMTHUECKHMX XapaKTEepHMCTHK M GoNbIuuM
CPOKOM CHYAKOH.

AHanM3aTOp OCHAlWEH MHOTOCMHpANbHBEIM AaTOMH3MDYIOIMM YCTDOMCTBOM, YTO
MO3BOJIKIIO NMOBBLICHTH NPOMIBOAMTENIEHOCT, AHAJH3A B JIBA-TPM pa3a IO CPABHEHHI C
rpaguroBBIMH neuaMu. [ipymenenne nepcoHalbHOrO KOMILIOTEPA, TYPENH IS JIaMi ¢
NONbIM KAaTOJOM, aBTOMATHYECKOro npobooTDOpHHKA OPUIrHHAJILHON KOHCTpYKuMM 6e3
HCMONb3OBAHNA MHMKDONO3aTopa, a TakKke ApYrHe HOBHHKHM TNO3BONMIM MOJYYHTH
BbICOKOaBTOMaTHIKPOBaKHLIA NprbOp, NpocToX W ynoOHENE B 3Kcnnyarauu#. Bnaropa-
pfl BHICOKOH CKODOCTH HarpeBa BONb(GPaMOBOro CHHPANbHOTO aTOMH3IATOpa, IpPEBHI-
WAKLIEH B COTHH Pa3 CKOPOCTh Harpesa rpaduToBLIX Neyel, MpH HeGONBIIMX Pa3Mepax
30HB! ATOMMIAUMM TONYYEHH HHM3KME npejensl obHapyMmeHHs IMIKAPOKOro Kpyra
3JIEMEHTOB, HE YCTYNawliHe TeXHUYECKHM XapaKTepHCTMKAM TpPaIMUMOHHBIX 3JEKTpo-
TEPMHYECKMX aTOMH3aTOPOB.

[Ipubop cocrout M3 Tpex 6I0KOB — aToMM3aTOpa, pErUCTPALIMH, NTEpCOHaNLHOK IBM
(roMMIeKTHO He MocTaBNsAeTcs).

OcuoBHEbE TEXHEHYECKHE NAHHEIE
Hanpsoxkeuue nuranus, B 220
[lorpebnaeman MouHoers, B- A 280
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I'abapuTHbie pasmeph: GnoKa, MM:

aTOMM3aTOpa 430320200

pervcrpaumm 420350200
Macca Gnoka, Kr:

aToMH3aTopa 12

pervcTpaLmMn 17

PentreHOBCKHH aHa/HTHyecKHH Kommnexc CPM-ZL. llpenwasnauern pns npoeeje-
HUA PEHTTEHOCNEeKTPa/ibHOro AHAMH3A NMCKPEeTHbIX Npol TBepObIX, XMHAKHX M Mopoll-
KOBBIX MATEpPHAJIOB Ha japaHee BuifpaHHbe 26 XHMHYECKHX 3JIEMEHTOB B JIMANA30HE OT
¢ropa no ypaHa. [lon meiicTBMeM NEPBHYHOrO M3NyuYeHMA PEHTTEHOBCKOH TPYOKH B
aHanuaupyeMoMm obOpasue Bo3byXmaercsa BTOPHUHOE (IYOPECLCHTHOE HANlYueHHe,
COMEpXallee XapaKTEepHCTHYECKHE PEeHTreHOBCKHE JHHHM KaXOO0ro M3 XHMHYECKHX
3NIEMEHTOB, BXOASuMX B cocraB obpasua. PnyopecueHTHoe uanyyexHe or obpasua
nociymnaer B clneKTpoMerpuueckue KaHansl (UMCTIO MX PaBHO YMCIY AHAJIHIMDYEMBIX
anemeHToB). B KaxnoM KaHale ¢ NMOMOIbK KPHCTAJNNA-aHANK3ATODA Bbilensiercs
aHanMaKpyeMas JIMHHS MCCHenyeMoro JIeMeHTa M Hanpapnfercd Ha BXONHOE OKHO
JIeTEKTOpa pEHTFEHOBCKOrO M3JlyueHMsl. JNeKTPMYECKHH CHrHall, CHHMMaeMBIH C
JeTeKTOpa M YCH/IMBaeMblif MNpenycHJIMTENIeM, a 3aTeéM JHHEHHHM YCHIHTENeM,
[POXOOMT Uepe3 MHCK PUMHMHATOD, OTCEKAIOUIMI WYMB! M MEIIANILMEe HMITYJILCh,

HnpopMauus HaKalUIKBaercHd B CYETUHMKAX MMOyNbcoB. CyMma MMNYJBCOB,
HabpaHas 3a onpenesieHHLH NPOMEKXYTOK BPEMEHH, XapaKTEepH3YEeT CKOPOCTh Cyera nJif
NaHHOM aHAJIMTHYECKOH JIHHMH.

Komnnexc obecrneyupaer nNpopegeHHe aHaluaa no MeTosy MOCTOAHHOIO BPEeMEHH,
NpH KOTOPOM CYeT MMINYJILCOB OCYILIECTBJSIETCH B TeYEHHEe 3afaHHOro IpPOMEXYyTKa
ppemeHH. Henonsays rpanyupoBouHele KpHBBIE, MONyuEeHHLIE [IPH HaMepeHHH obpas-
1IOB C MIBECTHBIM XMMMHYECKHM COCTaBOM, HIIM MaTEMATHYECKHE 3aBHCHMOCTH, MOXHO
Nno peayibraTaM M3MEpeHHMsI CKOPOCTH Cuera Olpene/iiTh NPOLEeHTHOE CcouepXKaHue
aHAJNIH3IHpYEMOoro 3jiemMenTa B npobe.

Ynpapiienue anmnapatoM OCYILECTBJISIETCA OT BLIYHCAMTENBHONO KOMIMIEKca
15BYMC-28-025.

Ycnopust 3Kenyatauun Komnnekca — Y XJ142, TOCT 15150,

B komnnexkr nocrapku kKomnnekra CPM-21 mxogsaTt: GJIOK 3jieKTpHYEcKoOro
nogkmouenua (B3II); crofixa nuTaHUA; ONEPATHBHBIN CTOM; CTOMKA ABTOMATHYECKOro
ynpasnenusa (CAY); buunciurenshsii Kommnnexkc I15BYMC-28-025 (BK); asanachmie
YacTH, MHCTPYMEHT M TNpPHHAANEKHOCTH COrJlacHO BEJOMOCTH; KOMIJIEKT MOHTaMHBIX
yacTel; BEOMOCTh 3KCIUIYATAlMOHHBIX MNOKYMEHTOB; KOMIUIEKT 3KCIITyaTalHOHHOH
NOKYMEHTallHH COorjlacHoO BEIOMOCTH.

lMposepka komnnekca CPM-21 ocyuiecTsNsAeTcs B COOTBETCTBHH ¢ METOMHYECKHMH
yKalaHHSAMH, BXOASIIMMHE B KOMIUIeKT nocraBku. [Ipu npoBepke B yClOBHAX 3KCIITYa-
TALHH MK NOcNe peMoHTa NPHMEHSI0T KOHTpoJbHble o0pasusl, H3IroToBJICHHBIE B
COOTBETCTBMH C MHCTDYKUMEH M0 NPHroTOBJIEHHI0 KOHTPOJEHLX 0Dpa3noB, N03MMETP
JIPr3-02.

HuxHue npegensi CKOpOCTEH cyeTa Ha KOHTPOJIBHBIX 0bpasuax, comepiauiux 1%
onpenessieMoro afiementa (Hanonuurens — Gopuas Kucnora H 3303), M KOHTpacTHocTeH
(oTHOmIEHKME CKOPOCTH CYETa Ha KOHTPOJIbHLIX 06pasmax K CKOpPOCTH CueTa Ha KOHTPOJIb-
HOM poHoBOM obpasue — GopHast kucnora H;BO,) npusenens s rabmuue 2.10.
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‘ 2.10. HroxEme npeeNs CKOpPOCTEH CUeTa Ha KOHTPOJBHENX obpasijax ¥ KOHETPACTHOCTEH

JlnyHa BONHBL, Cropocrs cuera, KontpacrHocrs
AHanuTHYyecKas NTUHKA - ¢} K
Na Kd 1,189 = 120 = 1,5
Co Kd 0,179 = 200000 = 150
Mo Kd 0,071 = 160000 =30
OcsoBHEE TEXHHIECKHE [AHHE
Uncno omHOBpEMEHHO AHANMIMPYEMBIX IEMENTOB 26
Jlonyckaemas 0CHOBHAA ANNAPATYPHAA NOrPeLIHOCTL, & 0,2
CxonmmocTh NoKasaHKMi KoMnnexca 3a 6 y HenpepsiBHoi  pabo- % 0,5
Thi, %
lIponasoguTeNbHOCTE KOMINEKca NPy BpeMenH axcnoamun 10 ¢, = 100
npob B yac
Honuu# cpox cnyxbel KoMnNeKea, ner = §
I'abaputHbie paimephl, MM:
OMepaTMBHOro crona 12001100~ 410
CAY 650> 5801200
CTOHKH NMHTAHMS 650><580<1200
crofiku BK 9856101880
nucnnes BK 750460420
undponevars BK 500880900
K3 180260290
Macca, xr:
OMepaTHBHOro Ccrona 510
CAY 220
CTOHMKH NMTUTAHKUA 180
BK 170
nuennes BK 15
undponeyarn BK 85
B3N b
obuan KoMnnexca 920

PenrreHoBcKHH MHOroKaHameHHE crnexrpomerp CPM-25. [lpennasnayen pans
aHanu3a JUCKpeTHHIX npob marepuanos (IyopecUEHTHBIM pPEHTreHOCHEKTpalibHbIM
METOIOM Ha ofHOBpeMeHHO Mobnle BoceMb, NBEHAALATD MM IMECTHAJLATD XHMHYEC-
KHX 3JIEMEHTOB B amalasone or ¢rTopa 10 ypaHa, HCKJIwuas MHepTHble rael. B Hem
peanuayerca NpUHLMI NPONOPUHOHANBEHOCTH MHTCHCHBHOCTH XapaKTEpPHCTHUECKOro
H3NYUYCHHS aHAJIM3HPYEMOI'0 3IEMEHTA er'0 IIPOLEHTHOMY COepXKAHMI0 B HCCNenyeMoM
obpa3ue.

Cnexrpomerp CPM-25 cocTOMT M3 CHEKTPOMETPHUYECKOrO YCTPOMCTBA, PEHTIEHOBC-
KOro MHTAUIEr0 YCTPOHCTBA, CHCTEMbl MIMEPEHHMS M YIpABJIEHHS, rasoBoro rocra,
CHCTEMBbI BOMIAHOINO OXNAXKHEHHNA M BHIUMCIMTENBHONO KoMnnekca. Ileppuie TpH yacTH
obrennHeHBl B ENHHYHW KOHCTPYKUHIO, UTO B [EJOM COCTABAAET AaHANHTHYECKYIO
CTOHKY. PEHTreHOBCKOE MUTALIEE YCTPOHCTBO li CHCTEMa M3IMEpPEHHSI W yNpaBlieHHs
paIMelIeHbl B HIUKHEH YacTH CTOHKH, a CBEPXY YCTAHAaBJIMBAETCA CMEKTPOMETPHYECKoe
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ycrpoHerBo. Hanmuyme ynobHO OTKpBIBAMIIMXCA nBeped M JNEerkKoCheMHLIX TaHenew
obecneunBaer Nerkui NOCTYN KO BCEM 3JIEMEHTAM CIIEKTPOMETpA.

Ynpapnenue paboroH CNEKTPOMETPa M pacyeT KOHUEHTpaUHMH aHaHMIMDYEeMBIX
3NEMEHTOB OCYILECTB/AITCS 3NMeKTPOHHO-BHIYHCITIHTENbHBIM KoMnnekcoM. lpeaycmor-
peHa pabora cneKTpoMerpa Tak)ke B aBTOHOMHOM pexxume Ges I9BM, HO ¢ BBHIBOOOM
PE3y/bTATOB MIMEPEHHH HHTEHCHMBHOCTEHM PEHTIEHOBCKOro HMiNlyueHHsl Ha uumdponeua-
rawouiee ycrporcrso. Cnexrtpomerp cHabxen pentreHoBckos tpybBxosi 3PXBI ¢ rtopue-
BBIM BLIBOOOM HM3JIYUeHMS M 3azeM/IeHHBIM KatonoM. CrnektpoMerpHuecKue KaHallbl
BHITIOJIHEHH! Mo cxeMe HoraHcoHa, puKCHPOBAHHBIE.

Cnexrpomerp CPM-25 umeer wects MOOHOHMKAUMH, OTAHYAOUWMXCA MaKCHMAallb-
HBIM YHMCJIOM AHAJIM3MpPYEMBIX 3JIeMeHTOR (KaHaloB) M HallMyHeM HIIM OTCYTCTBHMEM
Kommnexkra obpaborku mupopmammu COHPC: CPM-25-8 — BoceMs aHaNM3HpyeMbIX
anesmentoB; CPM-25-12 — ppeHamuath aHanMaMpyembix asnemexrtos; CPM 25-16 -
WEeCTHAXALUATL aHanNM3upyeMux 3nemeHToB; CPM-25-8-C -~ BoceMb aHanMaupyembix
anementoB ¢ KommiekroM COHMPC; CPM-25-12-C - nmeHamuats aHalM3HpYEMBIX
anemenToB ¢ Komnnekrom COHPC; CPM-25-16-C - mectHajuath aHalnuaMpyeMuix
anemMenToB ¢ Kommuekrom COHPC.

B xomnnekr nocraeku cnexrpomerpos CPM-25-8-C, CPM-25-12-C, CPM-25-16-C
BXONAT: AHANMMTHYECKAA CTOHKA; 3MEKTPOHHO-KIIABHIIHAS BLIYHCIHTENLHAA MalIKMHA
"Hexkpa-10811”; razoBmi MOCT, CHCTEMa BOMSHOrO OXJNAXKIEHHS; KOMIUJIEKT CHCTEMBI
obpaborky mHHpopmaumun COHPC, pxmoyawiui BLIYUCIUTENBHBIA  KOMINEKC
15 BYMC-28-025 (BK); xomnnekr nporpammHoro ofecrnieuenusi, Kabenb; KoMmueKr
MOHTa)XHBIX YacTeH; KOMIMJIEKT 3aMacHBIX yacTeH, HHCTpYMEHTa M NpPMHaIJIeXHOCTCH;
KOMIUIEKT 3KCINTYaTallHOHHBIX TOKYMEHTOB.

Komnnexr nocraBku cnekrpomerpoe CPM-25-8, CPM-25-12, CPM-25-16 sxkmwoyaer
BHIIENEpeynclCHHEIE COCTABHBLIE YacTH, KpoMe Kommiekra cucrembl oOpaborku
nupopmauun COHPC,

[lposepky cnexrpomerpa CPM-25 npoeoust onus pas B 2 rona 110 METONHYECKHM
YKa3aHHAM, BXOJAIHM B KOMIUJIEKT NMOCTABKH.

OcrOBHLI® TEXHHYECKHE [AHHEIE

Uscno nocnepmoparensHO AHAnNMIMpyeMmuix npob no sapanHoM 16
nporpaMmMe
llonyckaemasi ocHOBHAS ANTIApaTYPHAS MOrPEIIHOCT, % 0,2

Huxamit npenen cKopocTH cyeTa Ha KOHTPONMbHEIX 06pasuax ans
KAXIOr0 aHANHAMPYEMOro aNieMenTa, HMNYJILCOB B CEKYHJIY:

Na Kd, 100
Co Kd, 10 000
Mo Kd, 150 000
[lpouapogurensHOCTL TIPH Ppemen aKkcnoanumy 20 ¢, npob b vac 60
Bpems anamusa onHo# npobrl (axcnpeccHoeTs), ¢ 40
llonras norpebnaeman mowHoeTs, KB - A 11
[Iuranue — OT aNEKTPHUECKOH ceTH 0b1ero Ha3HAYCHHA:
HOMHMHANLHOE HanpsxeHme, B 380/220
AOMYCKaEMOe OTKJIOHEHHE OT HOMMHANBHOrO Hanpsxe- 10
HHA, %
gacrora, 'u 50% 5 mnm g0+ 1
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llpepens: perynuMpoBaHMA HANDSIMEHHA AaHOMA pPEHIIEHOBCKOH 30...60
Tpy6icH crynessamMu yeped | KB ¢ oTKIoOHEHHEM OT YCTAHOBICHHO-

ro sHaverns * 0.5, xB

lpepnem peryiMpoBaHMsA TOKa 8HOJA PEHIrEHOBCKO# TPYyGKH .. 10
cryneHsaMu uepes 1 MA ¢ OTKIOHEHMEM 0T YCTAHOBIEHHOrO

auayenusa Ha + 0.5, mA

[lpepen orHOCHTENBHOTO M3IMEHEHMA HANMDAMEHMA M TOKa aHoma 0,02
PEHTreHOBCKOR TpyOKM B pexnme paboThl mMpM HENpsAyXeHHH

anopa ot 30 mo 60 xB 1 toxe anoma or 10 no 70 MA npu otnoHe-

HHM HANpAMXKEHKA MuTawoed cets Ha 10 %, %

llonspHoCTs HANPAMEHHA AHOAA PEHTITEHOBCKOH TPYOKH [lonoxurensHan
TnouaTh 3aHMMEEMOrO NIONA, M2:
¢ BK 2,97
6es BK < 1,67
Momusift cpemuMi cpoK cnyxbu, ner 8
Macca, Kr:
¢ BK 1420
fes BK 1150

Perrrenodnyopecnenrasni annapar APCII-2. llpegrasnauen gnst HoeHTHOHUKAUHH M
YCTaHOBJIEHMA COCTaBa MPOMBILLIIEHHBIX CTOYHBIX BOJ, COAEPXKALIMX TSAXKENbe METalbl
M JpYrue 3JeMeHTHl, pacnojioxkeHHnie B IlepuonHyecKoH cHCTEME MeXny Kalnem
K (19) u ypanom U (92). MM MoxHO onpenensTs KOHIEHTPALMI0 PACTBOPEHHBIX B BOJE
3nementoB Gea nogrorosky npobrt or 10° % 1 Baune.

[Ina uamepenus KoHuexrpauuii Ha 1...3 nopsagka Huxe tpebyercs KOHIEHTPHPO-
BaHue, Annapar obecneuyedH MeTogMKaMH HOHOOOMEHHOr0 KOHIIEHTDMPOBAHHMA M3
CTOYHBIX BOJ TSUKEJNIBIX METa/l/IOB, B TOM 4HCJIe XpoMa, Jelesa, HUKeNs, MelH, UHHKa,
NO3ABONAIIIMME KX ONpeensTs Ha ypoBre 10—4...10~5 %.

llpunnun ero geHcTBMS OCHOBAH Ha BO30YXIEHHMHM BTOPHYHOrO PEHIIeHOBCKOIO
GayopecueHTHOIO M3INyueHMs noj BO3jgedcTBHeM Napmawwero Ha obpajen norokKa
PEHTIEHOBCKOI0 H3NTyyeHHS oT TPYDKM.

dnyopecueHTHOE H3ZlyYeHHE 3JIeMeHTOB B oDpasiue perucrpHpyercs nonaynpoBom-
HUKOBBIM nerektopom Si (Li), mpeobpasyercsi MM B MOC/NEOBaTENBHOCTE HMIYJIHCOB
HAMpsSOKEHUs, KoTOpad YCHIMBaeTcs NpemycuiureneM M nocjie ¢GopMHpOBaHUA M
YCHJIEHHS B aHANOroBOM Npoueccope nocrynaer nna obpaborku B MHOroKaHaNbHLIN
komnnexkr MK-1-02. Ilocne o6paGorku mHpopMauny B IBM no cnenmaNbHEM NPOrpaM-
MaM Ha TeyaTalollleM YCTPOHCTBE BBIBOJSATCH JIAHHBIE O COHEPKAHMHM 3JEMEHTOB B
npobe.

HiMmeneHue rpynm onpeaensieMuix 37€MEHTOB OCYILEeCTBAACTCHA MyTeM peryiupo-
BaHHA HaNDSDKEHHUS NMUTAHHA H CMEHB! KOMIUIEKTYEMBIX MCTOYHHKOB BO3DyRIEHHA.

B annmapare npemycMotpeHB! nsa pexuma paborei: 1 — aBTOMaTHuecKMH; 2 —
pyuHol (c yuactuem onepatopa).

B pexume | anamuanpyemas npoba nporeKaer uepe3 NPOTOYHYID HIMEPHTENLHYIO
KIOBETY, MpH 3toM annapar obecneuusaer Buijgauy MHGopMauMH 00 HIMEHEHHH
KOHIeHTpauui 3apaHee BrifpaHHOW rpynnel 3 J...7 3JieMeHTOB, pACIIOJIOKEHHBIX B
[leprogmuecKoi cucTeMe B NMopAmKe BO3pacTaHHS aTOMHBIX BECOB, HAaNpHMED XpoMa,

Aenesa, HHKens, MeIH, IHHKa ¥ T. 1. iig



B pexume 2 omepaTop MOXeT, HCHOJIb3YA HENPOTOYHLIC KIOBETHI, OCYILIECTBJIATH
aHanua BaBGopouno mno Beem anementam ot K (19) go U (92), mamenss HanmpsbkeHue
MUTAHKS M yCTaHAB/IMBash MCTOUHMKH BO30YXKOEHMS C pPAasNMYHBIMH AHOOGMH —
MEIHBIM, cepebpsaHbIM, BONTb)paMOBLIM.

KoHCTpYKTHBHO anmapar BBINOJIHEH B BHJE IBYX QyHKUMOHAJNBHO HE3ABHCHMBIX
YCTPOMCTB, Pa3MElLIEHHBIX B CTOMKE M ABYX TymOax, U CONEpXKHT clemymniuue ONOKM:
4HANTHTHYECKHH, IETeKTHPOBAHKSA, aHAJIOTOBbIH Npoueccop, Komnnexkr cbopa u obpabot-
Ku uHdopMalmy, BKmovawonmi IBM "Hekpa-1256”.

CkopocTh cueTa Ha KOHTPOJIBHBIX oOOpasmax 1N aHaJIM3MHPYEMBIX 3I/IEMEHTOB
npuBeneHa B rabnuue 2.11.

2.11. Cxopocrs cuerta IS AHATMIMPYEMEIX ANEMERTOR

Pexxum paborhl peHTreHoBCKOM TPYGKH
AHanmMaupyemas THHHA CKOpocTh CyeTa,
Hanpsixenue, kB 10K, MKA =
Ti Ka 16 40 50
CuKa 20 40 100
Mo Ka 24 40 100
Pb Ka 24 40 100

OcHOBHLIE TEXHHYECKHE [JAHHLIC

Uncno opHOBpEeMEHHO HOCHTHOHLMPY EMBIX 3TEMEHTOB, COnEpKa- Senet
ugxcsi B npobe NpH omHOK IKCTIOIMLIMH
Jlonyckaemasi OCHOBHAS ANMaparypHasi NorpeiHocTs, % +2

JHeprerHuecKoe paspewenne annapara Ha nmumy 0,944 dllx
(5,9 xaB) npu cpeHel yactore BXOAHBIX HMITYJIBCOB:

107 ¢~1 0,0416 (260)
104 ¢! 0,0480 (300)
NInana’son KOHUEHTpALMIT onpefienseMsix anementon Ges noaro- 10—3...100
roBK# npobul, %
IIponoMKHTENLHOCTE ONPEJIENEHHS KOHUEHTPALHH, MMH J 5D
lpepens: o6HapYXEeHMA TAXENLIX MeTansioB bes KOHLeHTpHpO- §-1073,..1073
panus, %
lpenensr obHApYKEHMS TAMENBIX METAIOB, CKOHLUEHTPHPOBAH- 1074...107°
HBX Ha HOHOOOMeHHEIX ofpasuax, %
llpopomxHTensHOCT: KOHLEHTPHPOBAHMA, MHH 20...60
Bumer HaMepHTeNbHEIX KioBeT | nporoynas OnNA MHOKOH

npobnl, 5 HENPOTOUHLIX AMA
MHIIKHX W TBEPLIX obpas-

LOB
Hanpaxenue muranus, B 220
Yacrora nepemenHoro Toxa, l'n 50
lorpebnaemas MoLHOCTb, KBT < 2
Macca annapara, Kr < 400
Yeranosoynan nuoulags Noj anmnapar, M =10
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2.3. MACC-CNEKTPOMETPHMYECKHE NPHUBOPHI

Macc-cneKTpoMeTpHuecKMii MeTOJl 3aK/I0Yaerc B HIMEDEHMH MacCch MOJNeKy
HJIK aTOMOB Belecrea. B ocHoBe 3T0ro MeToa JIeXHT CBOMCTBO 3apsKEHHBIX YACTHI —
HOHOB BellecTBa MEHATH HAMPABJEHHE HIH CKOPOCTh CBOEIO ABMMKEHMS B INeKTpHYec-
KOM HIM MarHMTHOM MOJNSIX B 3aBHCHMMOCTHM OT OTHOWIEHHMS Macchl YacTHUBI K ee
sapsiny. llpu nposeneHuM HccNemoBaHHH NMO ITOMY METONY BHINOJHSAKT ClenywuiHe
onepaiuu: nepesox obpajuoB TBEPABIX M XHMOKHX cpel B rasoobpasHbie; nepeBoq
MOJIEKY/T aHANH3HPYEMOro BellecTBa B MNOJIOKHTESIbHLE HOHM H  (OpMHpOBaHME
HOHHOro NyyKa; pasfiefieHie HOHHOrO MyyKa Mo MaccaM B MarHMTHOM MM 3JIEKTDH-
YyecKoM Mone; yNaBiMBaHKHEe MOHOB; pa3sjelibHOe H3IMEPEHHE M DErHcTPauMs HOHHBIX
TOKOB KaJI0H cOCTaBNsioueld HOHHOrO ITyuKa.

[Ipn pacnpepnesieHHH HOHOB MO MACCaM Ha NMYYKH M MX OTHOCHTENMbHBIM MHTEHCHB-
HocTAM oDOpasyercs Macc-CNeKTp, M3 KOTOPOro NoiyyalT pasiMuHyl HHpopManuio o
MOJIeKy/lax BeuiecTs, BpefeHHmXx B npubop. [lo oTHOCHTENBEHOH MHTEHCHBHOCTH
KaXJoro BhIIENIEHHOro NyykKa ONpeuessonT KOHUEHTPAUHH KOMIIOHEHTOB aHalMaupye-
MOH CMecH, a MO Macc-CneKTpaM — TouHble GopMyJibl MOJIEKYJI H MONeKyNapHbIe
MAacchl.

llpubop, peanusyomui ONMCAHHBIA METOJ HIMEDEHHMA, Ha3BIBalT MaCC-CIEKTpOo-
merpoM (pmc. 2.14).

Cucremol BBeNEHMS aHaJIM3ZHPYeMOe BelLecTBo IojalT B MOHHM3ATOp, rue Moje-
KyJibl NpeBpaiialoTcs B HoHbL. B cnyuae TBepAbIX H MHIKKHX 1TpoD HOHHAATOP BKINYAET
HcnapuTens, Npeppamatoumit npoby B rasoobpasHoe cocrosHue.

Jlns wmommsauum npoby obnyyawr doTroHamH, HMOHAMH, BO3JNEHCTBYHT Ha Hee
aNeKTpuyecKHM mnonem u ap. OOpasywonimecs MONOXHTENBHO 3apsDKEHHBIE HOHMI
NPOXONAT vepe3 IUIACTHHB, MEXNY KOTODBIMHM HABOMMTCH 3JIEKTDHYECKOoe Mojie C
PAaJHOCTEI) MOTEHIHANIOB HECKONMLKO THICSY BoMbT. OCTaTKH HEHOHHMIHPOBAHHOIO
BEULECTBA YHaNsAl0T BAKYYMHBIM HacocoM. BBICTpO mBrXKYyIMEecs HOHBI NOMNajawT B
MarfHuTHoe moiye Hanpsixenuocrswo H. Ilpu 3toM B 3aBHCHMOCTH OT Macchl HOHa, €ro

] Z J g b 7

L=t .l

YF

—

i

Puc. 2.14. Cxema Macc-cexTpoMeTpa:

] — ras; 2 — MOHM3AIMOHHAA KaMepa; 3 — MYy4YoK aNeKTpoOHOB; § — KaMepa; 5 — KOonnexKrop; § —
YCHITHTENL; 7 — MamMepuTeNbHuli npubop
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3apAga ¥ COOTHOWIEHMS YCKOPSIOWEro HanpsUKEHHA M HanpsOXEHHOCTH MArHHTHOIO
MONA 3TH HOHLI HAUMHAIT ABHraThcA MO TPAGKTOPHAM pasnuyHoro pajaHyca.

Macc-cneKTpsl MoNyyawT, ONHOBPEMCHHO DErMCTpHpYS Bce HOHHBIE NYYKH Ha
onHoM dQortonnactuiKe (Macc-cmekTporpadusi) MM HENpepLIBHO M3IMEHSS paauychl
(papeupyst H wmm Hanpsbxenne U) Tak, uTo pasNMuHble NyuKH HOHOB XOCTHIAIOT
yllaBMBaIiero 3NeKrpoma nocnenosateNbHo  (Macc-cnektpomerpusi). CnekTpml
PETHCTPHPYIOTCS Ha JIEHTOYHOM CaMOIMCLIe MITH ¢ MOMOLLLI ocuuiorpada.

OnHa M3 OCHOBHHIX XapaKTeDMCTHK Macc-CNEeKTpomerpa — ero paspeuawiuas
cnocobHocts. OHa orpaxaer cnocobHocTs npubopa pa3mensaTs JHHHH, OTHOCHIHECH K
HOHaM ¢ Gnu3KuMu Maccamu. Cymraercs, yTo ABa NHKA PABHOH BHICOTHI Pa3pelICHBI,
ecliM B IPOMEXYTKE MEeXJNy HHMH HHTEHCHBHOCTB He npessimaer 10 % BuCOTH NUKa.
Orciona paspemawmasi cnoco6HOCTH CHCTEMBI ONpenesifercas KaK OTHOCHTENbHadA
Pa3HOCTE Macc ONA QBYX MOHOB, JIHHMM KOTOPHIX MOXHO paspemisth. Yacto paspelialo-
myo cnocobHocTs BeIpaxalT ofparHod BeMHUMHOM.

3naveHne HeobXOAMMOro paspelieHus 3aBMCHMT OT 3amauM, Kotopywn Heobxomumo
pewnts. Ilpu ypermuenun paspeuraiouteii cnocobHoCTH Macc-clieKTp craHoBuTes: Goliee
CIIOXKHBIM, M €ro MHTEpnperaumMs sarpynHsercd. Paspewawouas cnocofHoctes npocred-
mux npubopos nexur B npenenax 200...2 000, Mace-cneKTpoMeTpsl BHICOKOFO paspetie-
HuA obnapawnrt paspewaloutei cnocobnocreio 20 000...200 000,

Ins ToyHBIX HaIMEpPEHHMH MacC PErMCTPHMPYIT OJHOBpEMEHHO crneKrtpw obpasua w
KanubGpoBoyHoro coepnuHeHus. 1o coegunenne (obuyHO ¢ropcomepiamiee) HOMKHO
naBaTh B MAacC-CNEKTpe JHMHHM HOHMIMDOBAHHBEIX (parMeHTOB H3IBECTHOrO COCTaBa,
KOTOPHIE MOXHO JIErKO HAeHTHOHIMPOBATE.

B nocnennee Bpemsa paspabGoraHbl ycrpodicrea, nepemaiomMe HHboOpMalMIo
nereKtopa Ha IBM, uro yckopsier o6pafoTKy maHHHIX M NAeT BOIMOXHOCTH HEmNoc-
PenCTBEHHO MONyyaTh KOHIEHTPALMOHHBIE XAPAKTEPHUCTHKH, Macc-CleKTpsl MHOTHX
BEIIECTB NPENCTaB/ICHL B CIIEUMAIbHBIX ATNAcCaX B BHIE CNEKTporpaMm™ uim rabimir.

Mace-cneKTpomerpHueckrif MeTol JaeT BO3MOXXHOCTh YCTAHOBMTH COCTAB rasoob-
PasHBIX, MHIKHX H TBEDABIX BELIECTB HE3aBMCHMO OT MX QMIHUECKHX M XHMHUYECKHX
CBOHCTB. OH OTHOCHTCH K OfHMM H3 HaubGoJiee COBEpIIEHHEIX YHHBEPCalbHBIX COBpe-
MEHHBIX METOAOB aHajiH3a. Ero mpeMMmyuiecTBa: BOIMOXXHOCTH OMNpeneNeHHs MHOTHX
KOMIIOHEHTOB CJIOMHBIX CMeced; MaJloe KOJMMUYECTBO aHallM3HPYEMOro BellecTna;
AOCTaTOYHO BBLICOKas CKOpOCTh NMpPOBENEHHS aHalM3a BEIecTBa H BLICOKAA YyBCTBH-
remsHocTs (mo 0,001 %).

Macccoexrpomerp MX-1321. O9to naGopatopumiii npubGop nNepHOAHMUECKOro
NeHCTBHS, NMpEAHAIHAYEHHBIN: NNA NMONYyYeHHWS HHOOPMALMH O CTPYKTYPE CJIOKHBIX
XHMHYECKHX COCNMHEHHH H 3NTEMEHTHOM COCTABE MCXOMHOIO BEILECTBA, MIEHTHOHKa-
IHH HEHM3BECTHBIX XHMHMYECKHX COENHHEHHH, HUCHTHOMKAUMK (paKumil, pasnesIeHHbIX
ra’oBEIM XpoMaTorpadoM; aHaiH3a KayecTReHHOr0 M KOMHYeCTBEHHOr0 COCTARA CMeceH
rasoB, MHIOKOCTEH M TBEPJBIX BElIecTB, Mepexomsmux B rasoobpasHoe cocTosiHME NpH
remneparypax no 300 °C B cucreme sBoma npobet (CBI) u go 400 °C — B cucreme
npsamoro pBoma nmpoGui (CIIBIT); oGHapyxeHusi ¥ KOHTpOJsi MHKpONpumeceil opraHu-
YECKOro M HEOPraHHYEeCKOoro rMpoHCXOXIeHHUS B UHCTHIX Bellecrnax.

IleficTBHe MacCc-CNEKTPOMETPa OCHOBAHO HA NPOCTPAHCTBEHHOM  pA3fgesIeHMM
HOHH3HPOBAHHBIX YaCTHIl MCCNENYEMOro BEliecTsa Mo HaNpaBJIEeHHI0 M CKOPOCTSIM C
MOMOLULI0 NOCNENOBATENBHO pACIONOMEHHBIX 3JIeKTPOCTaTHYECKOr0 H MArHHTHOIrO
aHANH3aTOPOB.
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HonHo-onTHyecKas cHcTeMa Macc-CleKTpoMerpa ¢  JBOHHOH  (OKYCHDOBKOJ
COCTOMT H3 MOCNENOBaTeNbHO paclofiOXEHHbIX IHEProaHalM3aTopa, B 3NEKTPHYECKOM
MoJjie KOTOporo NMPOMCXOOHT pajfe/ieHHe MOHOP Mo IHEprusM, M Macc-aHallM3aTtopa, B
MArHHTHOM [ONIE KOTOpOro MNPOMCXOAMT pajneneHHe #oHOB No MaccaMm. Jlesodnas
poKycHpoBKa HOHOB oDecneyupaer ycToHunByo paboTy Macc-CneKTpoMerTpa B pexHMe
BHICOKON paapeluamiuer cnocoDHOCTH H NPHHUMNKHANLHO HeobxXomnMa NPH BHMOJNIHEHHH
touHslx (MO MHUIHMOHHBIX JONEH aTOMHBLIX €IHMHHL MAaCcCh) HAMEPEHHH OTHOCHMTENLHOI

pa3HOCTH Macc HOHOB.
PasneneHne HOHOB No MaccaM M UX GOKYCHPOBKA OCYUIECTB/IAITCH B MAarHHTHOM

noJiec Macc-aHallH3aToOpa B YCJIOBHAX BHICOKOro BaKyyma, NoJlyyeHHe ¥ MogaepxaHue
Koroporo obecneyuBaioTcsl BRICOKOBAKYYMHOM cHCTEMOM OTKauyKW Mace-crexrpo-
Merpa.

lpouecc obpasoBaHus HOHOB MCCAENYEMOTro BELIECTBE, YCKOpeHHe ¥ GopMHpoBa-
HHE NMOJIYYEHHBIX HOHOB B MYU0OK 3aflaHHONH GOpMEl NMPOMCXOMAT B HMCTOUHHKE HOHOB,
KOTOpPBIH TaK Xe, KaK W Macc-aHallusatop, paboTaer B yclloBHSAX BBICOKOI0 BAKYyMa.

Houubii TOK npeobpadyercd B JJIEKTPOHHBIA NPHEMHHKOM HOHOB, BHITOJITHEHHEIM
Ha Dale BTOpHYHO-3NIEKTpOHHOrO yMHOoXHTeNns BIY-2A.

lilxpokononochrim yeunurenem Y C obecneynBaercs BO3MOXHOCTh OJJHOBPEMEH-
HOH DperuMcTpaulHH CHeKTpoB ¢ MOMOLLLI CYETYHKA HOHOB H  aHasioro-uMdposoro
npeobpaszoparens.

Permcrpauns u obpabotka cnexrpasiisHOM MHGOPMALMK B PEAlibHOM M BTOPHYHOM
Macwrabax BpEMEHHM OCYUECTBIANTCH HIMEDPHTENLHO-BHIYHCIHTENBHLIM KOMITIEKCOM
HBK-AIl, wusroroenennsiM Ha OGaze OBM cemeiictBa "Jnexrponnxa-60" (15
BYMC-28-025). Coenunenue macc-cnexrpomerpa MX-1321 ¢ MBK-AIl BuinonHeno mo
HECKOJIbKHM aHAJIOTOBAIM H crieunaibHoMy tHdposoMy KaHanam. HexomHbe nanube u
pexum paborst MX-1321 n HBK-AIl sapmawrtcst onepaTopoM B pexuMe auanora yeso-
BeK - IBM ¢ nomousi Knasuarypst andasutHo-umdpoBoro TepmmHana. BriBon
HHQOPMALMH BO3MOXMEH Ha ClenywlMe ycTporicrBa: aldasuTHO-uMbpOBOH mucHied;
angaBHTHO-UHGPOBOE Meyarawuiee ycrpodcrso; rpadponocrpourens H305; camonucen
JIKC4.

Hudopmaumsa o cnexrpax, xpomarorpamMmax H 3dpdysamorpaMmax XpaHHICH B
YCTPOHCTBE BHEIUHeH MaMATH Ha rufKuX MArHMTHRX OHMCKAX, YTO MO3BONAET HaKannu-
BaTh HHPOPMAIIHIO, OCYLIECTBIAT: CTATHCTHUECKYW obpaboTky, o6paboTKy BO BTOpHU-
HOM MaciuTabe BpeMeHH.

Hecnenyemoe BEIIECTBO BBONMTCS B MAcC-CMEKTPOMETP YEPe3 OMHO M3 Tpex
ycTpoiicTB Hamycka: cucremy ssona npobet (CBIN); cmcremy npsimoro bpoga npobmi
(CIIBI); xpomatorpaduueckyo npucranxy IX-111.

KonuuectBeHHBIA cOCTaB CMECH OMNpEMeNsoT MO0 XpOMAaTorpaMme, KoTopas
perucTpHpyercs Ha nuarpaMMHoON neHre nabfopaTopHoro KoMIEHCAI{MOHHOrO CaMOIKCLa
JIKC4, Hpentuduxammw xpomatorpaduueckux ¢pakumii BRITONHSIOT I10 MAcC-CNEKT-
paM, 3alHCaHHBLIM Ha CBETOJIYMEBOM OCLM/orpade Ha BeplIMHax Xxpomarorpaduuec-
KHX MHKOB.

ABTOMATHYECKOE OomnpenesieHne 3NeMEHTHOro CoCTaBa OCYLIECTBJISICTCA Ha OCHOBE
BBIYHCITHTE IbHAIX TOUHBIX JHAYEHHI MACC HOHOB CHEKTpA.

B KOMMNeKT NoCTaBKM BXOAAT: CTOMKM YNpaBleHHs H KOHTPOJS Macc-aHAJM3ATO-
pa M perscrpauus; xpomarorpapuueckas npubopras npucraBka IIX-1I1; wamepureis-
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HO-BbIYMCTHTEMbHBIH Komnneke HBK-AIl; KoMNneKTbl MOHTaXHBIX, COSTHHHTENbHBIX H
3anacHbBIX YacTel, HHCTPYMeHTa H NPHHAANEXHOCTEH; IKCNyaTallHOHHbIE NOKYMEHTHL
BEAOMOCTh IKCIUIYATAUMOHHLIX JOKYMEHTOB.

OcHOBHLIE TEXHHYECKHE JAHHLIE

MaxcumansHasa paspewanmas crocofHOCT: N0 CMecH raloe = 20 000
230T — OKMCh yrnepoma Ha ypopse 10 % BeIcOTH NMMKOB CHEKTpA

Macc

UyscTBHTENLHOCTS MO METHACTEAPATY NPH paspewaomed cnocob- >1-10"°
woer# 10 000 (npw pabore ¢ cucremol npsAmMoro BBoma npobsi),

Ka/r

JonycKaeman NOrpeLiHocTs ¥aMepeHHs OTHOCHTENILHOH PA3HOCTH +3-10~%
Mace NMpH OTHOCHMTENILHOM pasHocTH Macce He Gonee 10 % u voHHOM

roxe HabmogaeMbIX MTHKOB Macc-cnexrpa 1-10—12

Jlnana3oH MaccoBBIX UHcen 1...4000
CxommMocTs MOKasaHUA NPH 3aNMHCH Macc-CNEKTPOB XpoMarorpa- <5
hrueckmx dpakimit, %

OtHOoCHTENBHAA MOTrPeUIHOCTL ONpeneNeHMsa TOUHBIX 3IHAUEHHK +5-10%
Macc MOHOB B CMeKTpe Mo penepHOMY BELECTBY B JHANAsoHe
Macconbix uncen ot 10 no 100

OtHocHTeNnsHAA MOrpeluHocTs OofpeneneHMs MONeKynApHOH +2
MACCH! BeiuecTe B (g dyIHoMeTpHUeCKOM peXHMe HaMeperus, % A
NuHam ecicnit MAMA30H BXOAHOrO CHCHANA NMPH OOHOBPEMEH- 1-10

HOM peryCIPauMM HMOHHOrD TOKA CUETYMKOM MOHOB M 3HANOro-
umdpossiv npeobpazoparenem

llnanasoH HOHHKIX TOKOB, PErHCIPHDYEMBIX CYETYHKOM HOHOB, 3...3-104
HoH/c

MuHMMaITbHOE BpeMs pa3BePTKH Npy perucrpaumu He 6onee 1 000 <20
NUKOR NpH paspewuamuien cnocobiocty nopagxa 5 000 Ha pexany

Mace, ¢

Macccnexrpomerp MX-1321A. [lpennasHaueH nns nonyueHus HHGOPMALMH O
CTPYKTYpE M 3JIEMEHTHOM COCTaBe MCC/IegyeMbIX BeulecTB, 0 KaueCTBEHHOM H KOJIH-
HECTBEHHOM COCTABE CMECeH OpraHMuecKMX M HeOpPraHHuecKux coenuHenuii, oGHapyxe-
HHS M KOHTPONS COAEpXaHHA MHKponpumeced B uMcrhix Bemiectsax. Jedicreue ero
OCHOBAHO Ha NMPOCTPAHCTBEHHOM Dpajjie/lIeHHH MOHM3IHPOBAHHBIX YACTHI{ HCCNENYEMOro

BE€IECTBA M0 HanpaBJICHHI M CKODOCTAM ¢ MOMOLILI0 TMOCNENOBATENIbLHO pacrioyiox en-
HBIX INCKTPOCTATHYECKOI0 M MarHATHOTO aHaNIH3aTOPOB.

HoHHo-oNTHUECKasl CHCTEMA MAcC-CEKTPOMETPA COCTOMT M3 TOCHemoBaTellhHo
PacTIoNIOK EHHBIX IHEProaHalin3aTopa, B INEKTPHYECKOM MONe KOTOPOTO OCYUIeCTBSET:
Csi pasneJienle HOHOB 10 3HEepPrusaM, H Macc-aHallMsaropa, B MArHHTHOM MoJie KOTOPOro
NPOMCXOJIUT pajjeNieHue HoHoB 1Mo Maccam. [lpoiHas doKycHpoBKa MoHoB obecneum-
BaeT ycroHunpyio pabory npubopa B pexmuMe BLICOKON paspewatouiesi cnocoGHOCTH M
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NPHHIHMHAANLHO HeoOXonMma MNpH BHINOJHEHHMM TOYHBLIX M3MEPEHMH OTHOCHTENLHOH
Pa3HOCTH Macc MOHOB.

PasmenleHne HOHOB M0 MaccaM M MX (QOKYCHpPOBKA OCYIUIECTBISANTCH B MarHHTHOM
nojle Macc-aHa/lM3aTopa B YCJIOBHSX BBICOKOro BaKyyma, MoJlyyeHHe H Nopmepxanue
KoTtoporo ofecneynBaer BHCOKOBAKYYMHASA CHCTEMA OTKAaYKH.

Mpouecc obpasoBaHHsl MOHOB MCCTENYEMOro BelecTBa, YCKopeHHe H gopMupona-
HHE NMONYYeHHbIX HOHOB B MYYOK 3afaHHOH HopMbI NPOHCXOAAT B HCTOUHKKE HOHOB, B
COCTAB Macc-CMeKTpOMeTpa BXOMAT TPH MCTOMHMKA HOHOB: 1) ¢ HoHM3auued BeulecTea
3NIeKTPOHHBIM yaapoM H xumuyeckoii (E1/C1); 2) ¢ voHmu3auued BemecTs 3NeKTPOHHLIM
yaoapoM; 3) nonesoii moHK3auen u nonesoif necopbumest (E1/I'1/T1T).

HoHHBE TOK npeobpajyerca B 3NEKTPOHHBIA NPHEMHHKOM HOHOB, BHINOJHEHHBIM
Ha fa3e BTOpHUHO-3NIEKTpOHHOr0 yMHoxuTens BAY-1A.

PerucTpaumsl OTAE/BHEIX NMHKOB MJIH Macc-CNEKTpa LEJHKOM OCYILECTBIAEICA
NocpencTBOM CBeToNyuesoro ocuuianorpada nabopatopHeIM KOMIEHCALIMOHHLIM
camonucuem JIKC4.

Heenenyemoe BeuecTBO BBOAHMTCA B MACC-CMEKTPOMETD uepe3 ONHO M3 Tpex
yCTpoMcTE BBOAA Npobst: cicremy BBoaa npober (CBI1); cucremy npsiMoro Bsona npobst
(CIIBIT); xpomatorpaduueckyio npubopyio npuctasky IX-111 (rasosriii xpomarorpad).

Macc-cneKTpoMeTp MMeEeT CHCTeMY aBToMaTHaupoBaHHOM obpaborku MHpOpPMALMH
(esinonnena Ha Baze BhKCAMTENLHOrO KoMnneKca 15 BYMC-28-025), nonyyerHoii npy
MPOBENIEHHH IUHMPOKOro Kpyra (HMIMKO-XHMHUECKMX HCCIENOBaHMH, BKMOYAIOUMX
aHaNM3 COCTABAa M CTPYKTYDHI CHOMHBIX OpPraHHuYeCKMX COSJMHEHHM, B TOM YHCIE
TPYNHONETYUHX M TEPMHYECKH MalloycTOHMUMBRIX Belnects OMOXHMHMYECKoro npoue-
XOMK JICHH .

Cucrema aBToMaTH3MpoBaHHOW ofpaborkiM MHQOpMauMH B IIPOIIECCE PA3BEPTKH
Macc-cneKrpa (B peanbHoM macmtabe BpeMeHM) pewaer clefywuine 3amauu: obHapy-
KEHHE W DEruCTpallHA NUKOB B PeXHMME cyerTa HOHOB; ODHADYMEHHE M pEerucTpalms
NMHKOB B pexHMe aHanoro-undposoro npeoOpasoBaHud; yYNPABIECHME paIBEpPTKOH
MarHMTHOro MOJISA;, PErMcTpalMs MOHHOrO TOKa Mo KaHany MNOJIHOro TOKa MOHHTOpA;
PErMCTPALIMS MACCOBLIX YHCESI; onpelesieHHe TOUHLIX 3HAUYEHHH MacCOBBIX YHCEI HOHOB
aHaNIM3MPYEMOro BEILEeCTHa; PErHcTPalMs MACC-CIIEKTPOB HH3KOr0 M BBICOKOro paspe-
IEHHSA, PErucTpalHs MACC-CIEKIPOB C BOIMOMKHOCTBIO HAKOINIEHMS; HOPMHDOBAHHE
CHeKTpOB N0 TOKY MOHHTOpa, aBTOMATHYECKOE Omnpefesie e 3JIEMEHTHOrO CocTaBa aAns
mobbiX MOHOB; fpeoDpasoBaHMe CNEKTPOB N/H HAeHTHOHMKAUMKM N0 KaTanory, BHBO
TeKywel uHpopMauuu B Buae rpaduxos ¥ rabiuuy Ha 3KpaH andaBHTHO-UKMpPOBOrO
OHCNIes; NOKYMEHTHPOBAHKE pelyJibTaTOB 3KCIIEpHMEHTa B Buae rpaduKon, popmyna-
poB, 1ab/Mu ® T. I.; 3a0aHHE M KOHTPOJIb YCJOBHH 3KCMEpUMEHTa B JAHaJIOTOBOM
peXMME MpH yNpaBlleHuM NakKeraMu [porpaMM Ha OCHOBE AMCKOBOM OlEpaliMOHHOH
CHCTEMBI.

YyscrBuTe/IbHOCTE NpHbOOpP2 B 3aBHCHMOCTH 0T METOJa MOHM3ALUMM yKalaHa B
rabnuue 2.12.

B Kommiekr macc-cNEKTpoOMEeTpa BXONAT: CTOHKA MAacC-aHanMaaropa; Crolka
yOpasNeHHMss M KOHTPOJIA; CTONKA perucrpamus; Xxpomarorpaduueckas npubopuas
npucraBka JIX-1IT; KOMIUIEKT MCTOUHMKA WMOHOB C 3JIEKTPOHHBLIM YHapoM, MOJEBON
HOHHM3auMel ¥ noneBol necopbuMed; KOMNNEKT MCTOYHHMKA MOHOB C 3JIEKTPOHHBIM
yOApOM H XHMHYECKOH HOHH3auued; KoMnnekTt cucremsl obpaborkm HHQOpMaumH

COHMX; MetonnuecKkne yKasaHHA Mo NOBEpKe; Macnopr. -



2.12. UyBcraTemEocTs MpHGOpa B SABMCHMOCTH OT METONIA HOEMIaImaw npu R, = 1000

lpusenenHan Ko BXogy

Meton HoHM3ALMMK Ha suixopne npubopa BTOPHYHOrO 3NMEKTPOHHO-
ro YMHOMMKTIENA

INeKTPOHHLIA ynap 2 2-10~3
AMMHMAYHAR HOHHIALIMA 0,1 3-10—¢
llonesas HOHHIALIMA 2-103 A/lla 21019 A/Ta
Iuxorpasa necopbums a5 108 2,5'11]"”
OcHORERIP TEXHHISCKKE JAHHRE
Iana’soH MACCOBLIX WHCeN 1...4000

MaKkcHMambHan paspemawuias crnocobxocrs Ha ypoere 10 %
BLICOTH! MMKOB B 3ABHCHMOCTH OT METOMA HOHH3ALIMH:

ﬁnac:pummﬁ yoap 25 000

XHMMHYECKas HOHMIALMA 15 000

nonepas " 4000
JlonycKaemas MOrpeiHocTs HIMEPEHH OTHOCHTENBHOM PajHOCTH 3-10—%

MACC B DeXMME 3NTEKTPOHHOro yaapa (NpM oTHOCHMTENbHOM pas-
Hocru He Gonee 10 % ¥ uoHHOM TOoKe HaBmopaeMbIX MHKOB He
menee 110712 A)

Cpensee KBagpaTHyecKoe OTKNOHEHKE Pe3ybTaros Habmonexui 5
NpH 3aMKHCH MACC-CNEKTPOB Xpomarorpaduueckux paxipi

Cpenssas Hapaborka Ha orkas Ges CMCTeME] ABTOMATH3MPOBAHHOM = 800
obpaborku uubopmarmu (¢ yuerom TexuHuuyecKoro ofcnmyxupa-

HUS), 4

Macc-cunexrpomerp MX-1331. 310 naGoparopubii npubop nepuoaMuecKoro meHcr-
RHSA, NMpeaHaIHAYeHHNH NS noNyyeHHs HHOOPMALMH O CTPYKTYPE CHOMHBIX XHMHYeC-
KMX COEMHEHMH i 3/IEMEHTHOM COCTABE MCXOJHOrO MCCNeyeMoro BeuecTsa, HIEHTH-
DUKALUMH HEMIBECTHBIX XMMMUYECKMX COeIUHEeHHH, uiueHtu¢uxauuu dpaxnwi, pasne-
MEHHBIX ra’oBBIM XxXpoMartorpadoM, KauecTBEHHOro M KOJMUECTBEHHOr0 aHanluaa
cocTaBa cMeced ra3on, XumKocreil ¥ TBepABIX BellecTs, NepexomAuMx B raloobpasHoe
coctostHue npyu Temneparype mo 300 °C B cucreme spoja npobni (CBIL) 1 mo 400 °C B
cucreMe npamoro Beoja npobst (CIBIT), obHapyxeHusas ¥ KOHTPONSA MHKpONpPHMECEit
OPraHMYecKOro M HeOPraHWYecKoro MPOMCXOXKACHMS B YMCTBIX BelecrBax. B ocHoBy
ero neficTBMS TONOMEHO NPOCTPAHCTBEHHOE pa3jelfieHHe HOHHIMPOBAHHBIX YaCTHI[
HccnemyeMoro BeuecTsa.

Macc-crneKTpoMeTpsl BRIIYCKAI0T B ABYX MCMOJHEHMAX, OTNHYAIOMHXCS TEM, YTO B
KOMINEKT NocTaBKu Macc-cnekrpomerpa MX-1331 mcnonxenus | BXOQHMT Xpomarorpa-
¢uueckas npubopHas npucraska IX-111.

HouHo-oNTHYECKAS CHCTEMA MAcc-CIIEKTPOMETpa COCTOMT M3 MCTOUHMKA HOHOB,
Macc-aHaNIMIATOPa, B MarHMTHOM I10Jie KOTOPOro NPOMCXOMHT pa3ie/leHHe Mo MaccaMm,
NPHEMHHKA HOHOB.

O6pasoBaHne HOHOB MCCAENYCMOI0 BEWECTBa, YycKopeHue M (opMHpoBaHue
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MOJNIyyeHHbIX MOHOB B MNyuoK 3amaHHOM GopMul, pa3jfelieHMe HOHOB M0 MaccaM,
boKycHpOBKa M JIeTEKTHpPOPAaHHE NDPOHMCXOMAT B BHICOKOM BaKyywme, NodydeHHe H
nomuepxaHue Koropore obecneyupBaeT cCcHCTeMa BaKyyMmHoH oTKauxkH, Bricokui
BaKYyM CO3gaercs nByMs ud(y3IMOHHEIMH NapOMac/sHLMK HACOCAMH Ha NMOJNMbeHM-
nosoM 3dupe, co ckopocramu orkauky 700 i 100 n/e.

JleTe KTHPOBAHME HOHOB OCYILIECTBIIACTCH Ha KONNEKTOpE NMOJIHOro HOHHOIO TOKa M
BTOPHYHO-3JIEKTPOHHOM yMHOxuTese BIY-1A, a perncrpauns noJIHOro HOHHOrO TOKa —
Ha mHarpaMMHOH NeHTe camonuuymero noreHuuomerpa JIKC4, Macc-cnexrp perucrpu-
pyerca nubo Ha ¢orToneHTe cBeronyueBoro ocumianorpada, nubo Ha OHArpaMMHOH
nenre JIKC4,

Macc-cnexTpel ¥ xpomatorpaMmel obpabareiBalTcs CHCTEMON aBTOMATH3HPOBAH-
HoH obpaborkm uHbopmammm, BhIMONHEHHOH Ha Daje 3INEKTPOHHO-BHIYHCIHTENLHOH
mamuusl CM-1.

HexomHeie naHHbie M pexcm paboTel cHeTeMel o6paboTKy 3a1a10TCA ONEPATOPOM B
pexHMe nuHanora yenopek — IBM ¢ nomousio pucnnedHOro Moy asi.

UHCIIO PErHCTPHPYEMBIX MacC-CNeKTPOMETPHYECKHX NHUKOB B cnexkrpe — 512,

B pexxume obpaboTKi XpoMarTorpaMMbl BpeMs BHIXONA NHKA CHHXPOHHIMPOBAHO
¢ BBOJOM INpoOsl. MOMEHT pervcTpanuy Hauafla M KoHua XpoMmarorpa@Hueckoro nuka
ormeuaercs Ha nenre JIKC4 ¢ nomounpio mapkepa cobmruil. BriBom mrbopMamusn
BO3MOXKEH Ha cleqylolHe yCTpoicTBa: qUCNNeHHEH MOy b, MeuaTaolee yeTpoRerso
W JIEHTOUHBIA nepdopartop.

Hudopmauua o Macc-CNIEKTPE H XpoMaTorpaMMe XpaHHTCE B NaMATH MAWMHEL YTO
NO3BONAET BHBOAHTL €€ B PA3NIHYHBIX PEXHMAX Ha YCTPOHCTBO BHBOJA BO BTOPHYHOM
macmrabe BpeMeHH.

Beenmenne MccrnemyeMoro BelecTBA B Macc-CIEKTPOMETD OCYLUECTBJISIETCS yepes

OJIHO MX TpeX YCTPOMCTB HamnycKa: CHCTEMY BBoja npobm; cucTeMy NpsIMOro BEOAR
npobsl; xpoMaTorpapHuecKyo NPHCTaBKY.

B KoMnnexkr Macc-CHeKTpoMerpa BXOJAT: CTOMKH YNpaBJIeHHA M KOHTpPONsA
Macc-aHaJIHIaTopa; CTOMKa perucrpauuu; xpomarorpapuueckas npubopHas NpHCTaBKa
NX-11 (romko mna wcnonHewus I); KommneKr cucremsi obpaborku uHPOpMAmHR
COHMX; KoMNeKThl IKCNAYATAllHOHHBIX HOKYMEHTOB, MOHTaXHBIX, COENHHHTENLHAIX
M 3allacHBIX yacTel, HHCTpYMEHTa ¥ NpHHAaIJIeKHOCTeN.

OcHOBHLE TEXHHYECKHE JIAHHLIE

MakcumansHas paspewianmas cnocobHocrs Mo CMECH Trasoe = 2000
a3oT—arnneH Ha yposHe 10 % BeicoThl NHKOB ceKTpa Mace
JyBCTBUTENLHOCTE MO  METEJIACTesparTy [NpH  paspetuanied 1-10—4

eriocoBrocty 500 npu pabore ¢ cucremoit npaMoro esona, Kn/r
Cpenuee KBanpaTMuecKoe OTKJIOHEHHE EOMHMYHOr0 M3IMEPEHMA
OTHOLLIEHMS, %:

MHIEHCHBHOCTEA NMMKOB MACC-CNEKTpa NPH AHAIH3IE CMECH 5
H—O0KTaH—ToNyon
AMIUTMTY R XpoMaTorpadiueckux MMKoB NP AHAJIHIE CMECH +5

H—-reKcaH, H—oKTaH, H—HoHaH (TonsKo ana uenomuenns 1)
Jlvanasox MAaccoOBLIX YHCEN, 4. 8. M 1...2000
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Macc-cnexrpomerp MH-1332. [lpenHasHaueH nnisi NpelHSHOHHBIX HIMEPEHHH
MalleiX KojieDaHuii HM30TOIMHOTO COCTaBa BOMAOPOHA NMpH MCCJeNOBAHHAX ECTECTBEHHLIX
Boj. IlpuHumun ero nefcTBHA 3aKNYaeTcs B pa3jie/iecHHH MOHOB BOAOpOMAa NO Hanpas-
NeHH0 MX OBHXeHuA B NMocrosiHHoM 180-rpamycHoOM MarHMTHOM MoJie H pPErHCTpalHH
ITUX YaCTHU ABYXKOJUIEKTODHBIM NPHEMHHKOM, NOCTOSSHHO HACTPOEHHBIM HAa OJHOBpE-
MEHHYI0 PerHCTPaLMI0 HOHOB BOJOPOJia ¢ MaccoBBIMH unciiamu 2 i 3. Bomopon BBOAMT-
¢ B AaHAJIM3ATOD M3 JABYXKaHalbHOM cHCTeMbl BBoja npob. PopmupoBaHHE MOTOKA
BOIOPONA M BA3KOCTHOE ero reyeHue obecneunBaoTca KanuinsapoM c NepexumMoM.

Macc-CneKTpoMeTp COCTOMT M3 Macc-CIeKTPOMEeTPHUYeckKol uacTH, CHCTEMh! YIpaB-
neHns ¥ o6paboTku MHPOPMALIKMK, & TAKKE YCTAHOBKH KOHBEPCHH BOJbI B BOJOPOX.

IpumeHeHKe 3JIEKTPOMATHHTHBIX KIaMaHOB B CHCTEME BBoja npobnl MO3BOJIAET
aBTOMATH3IHPOBaTh KaK Mpomecc MOArOTOBKH K aHANM3Y, TaK H caM Mpolecc aHaM3a.
Hamyck Bogopona B CHCTEMY BBOja Npobbl OCylIECTBISIETCS! M3 CTEK/SIHHBIX Ko
onpepneneHHoro obbema, 3alONHANIMXCHA Ha YCTAHOBKE KOHBEPCHH BOMbLI, B OCHOBY
pelicTBHSA KOTOPOH MOJIOMKEHb! ABa MeTona KOHBEPCHH BOIbI — Ha ropsAuemM ypaHe H ¢
npUMEHeHHEeM B KayecTBe peareHTa WHHKa (aMnyJIbHBIA MeTon).

IIpouecc MoAroTOBKH ¥ NPOBEJAEHHMA aHAaNIM3a Ha Macc-CNeKTPOMETpe aBTOMAaTH3IM-
pOBaH ¢ [OMOIIBI0 CHCTEMBI yrpaBienust # o6paborkn uHdopMaluy, BHINOJHEHHON Ha
6aze mukpoIBM ”Inexrponnka B”.

Anropur™ paboThl CHCTEMbl yNpaBJieHns obecneyrBaeT aBTOMATH3ALMIO onpenene-
HHS KoahdMiMeHTa KOppeKuWH No BKJagy HoHoB H', Bakyymupopamme KaHanos
HamycKa, j03upoBaHMe Npobbl, ynpaplfieHHe TMONEpeMEeHHBM BNYCKOM o0Opasua M
cTaHpapTa B MCTOUHHMK HOHOB Macc-CleKTpoMeTpa.

Cucrema obpabotku HMHPOPMALMH OCYILUECTBJIAET HaKoIMJieHMe 3KCNepHMEHTallb-
HBIX MAHHBIX M 7O 3aBepLICHMM HM3IMEPHTENLHOro INpouecca — BHIYHCIEHHE OTHOLUCHMS
HI*/H?*, u30TONHLNE CABMT H CpeiHee KBanpaTHYECKoe OTKJIOHEHHE pe3y IbTaToB.

Besi HeoBxogumas nHdopMauus o pabore Macc-ClIeKTpOMETpa, CHCTEMB! ynpaBlie-
HUS u obpabotkm uHbopmaumu orobpaxaercd Ha 3IKpaHe andaBHTHO-LUHGPOBOro
muennen 15M3-00-013 u no xenauuioo omneparopa Moxer OuTh OTMEyaraHa Ha JeHTE
nidponeyaraomero ycrposicrea Tuna "Robotron 1156”.

B KoMIuIeKT NoCTaBKH Macc-CMEeKTPOMETpa BXOMSAT: aHaNHTHYECKasa H M3IMEPHTEJIb-
Has CTOMKM; CHCTEMa YynpapneHus M oDpaboTKH MHQOpPMalMH; YCTaHOBKA KOHBEPCHH
BONEI; yersipe Hacoca 2HBP-5I; tpu ¢aHua; TpM NOANOHA; UETHIPE HMIMMENS; YeThIpe
rafiku; noMuatuieHosas TpyOka — 35 M; BakyymHoe macno BM-4 — 23 51, KoMnieKrTsi
MoHTaxHbeX uyacrei; 3HII; axcniyaraiHOHHEIE NOKYMEHTHI, METOOMUECKHE YKa3laHHA
o NoBepKe.

OcHOBHEIC TEXHHYECKHE [JAHHLIE

YyBeTBHIEMLHOCTS O BOslopoay, A/Tla 7,5- 106
Bxnam nuKa ¢ MacCOBRIM YMCIOM 2 B MUK ¢ MACCOBbLIM YHCIIOM 1,0

3, %

CpenHee KBANPAaTHYECKOE OTKIIOHEHME pesyibTatoR HabmoneHuA 0,1
NpH M3IMEepeHHsiX Ha o6pajlax ¢ HyfieBhiM MIOTOMHLIM CABMroM, %

Hymnesoit u3oTonHLI caBmr, % 0,1
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24. XPOMATOIPA®MYECKUE NPUBOPHI

Xpomarorpaduyeckui aHaIM3 OCHOBHIBAETCSH HA PA3NIMyMAX B Mpouecce ancopbuum
BEILIEeCTB, Pa3HbIX 10 CBOEMY XHMHYECKOMY COCTaBY MJIM CTPOEHHIO.

Xpomarorpadust — 3To MeTojl pasfeNeHMs BeuecTs, OCHOBAHHEN] Ha pas/iMuuKi B
HX KoapouuMeHTaxX pacnpeneNeHMs Mexny neyMa dasamum, OfHA M3 KOTOPHIX
HEMOJBHXXHA, a APYras HANpaB/IEHHO ABMXXETCHS OTHOCHTENLHO nepeoi (BHoms KoloH-
KH HJIH TOHKOIO C/Ios HenoxBimaxHOM ha3sl). XapaKrepHsie NpHIHAKK XpoMatorpaduy —
HANHyKe JocTatoyHo GONBINOH NOBEPXHOCTH pasmena Mexny dasaMu K IHHAMHYECKHI
crnocob BRINONHeHUs pajnelienus (HanpaslieHHOE NBHXEHHE 0gHOM (ha3kl OTHOCHTENLHO
apyroi).

Hecronmbaysi 3TOT METON, MOXHO pasfeNiuTh CJIOJKHBIE CMECH Ha KOMITOHEHTE,
NPOBOAMTE KOJIMUECTBEHHOE ONpEenefieHHe OJHOr0 MJIH HECKONBKHX KOMIOHEHTOB
CII0XKHOM CMECH, YCTAHOBHTD HICHTHYHOCTh K OMHOPOAHOCTh XMMHUYECKHX COeIHHEHHH.

llpuGopsl, peanMaylolIMe METON XpoMarorpadHuyecKoro aHaiau3a, Ha3bIBAKOT
xpomatorpadamu. BrixogHast uadopmaumsi xpomarorpadoB 3amMchiBaeTcs B BHIe
XpOMATOrpaMM, COCTOSIMMX H3 pANa MHMKOB, Kaxjbld H3 KOTOPHIX COOTBETCTBYET
onpejeisgeMoMy KoMmoHeHTY. [lnowans ITMX NMHUKOB NpONOpUHOHAJbHA CONEpIKaHHIo
KOMIIOHEHTOB B CMECH.

lIns MoHATHA GHIMYECKOH CYIHOCTH XpomMartorpadrueckoro Merona Heobxomumo
3HaTh ClegymoLuee.

Copbuus — 310 Ipouecc NOrioueHHs rasoB M xKUnKocred tenamu. Ee pasHOBHO-
HOCTSIMM siBNsloTCS: anmcopbums — copbums Beuiecte Ha NOBEPXHOCTH TREPHBIX Te;
abcopbumsa — copbumus Beuecte XUAKEMH Teslamu. [lecopbuus — otnaua copbuposas-
HOro BellecTBa TENIoM, TO ecTh npouece, obparHeid copbuun. Copbenr — teno, obna-
pamomee copOLMOHHBIMM CBOMcTBaAMM, aucopbeHT — amcopbuMoHHBIMK, abcopbeHr —
abcopbunorHBIME cBOHCTBaAMHE. Copbat — copbupyemoe BeuecTso.

Ha mnopepxHoctH copbeHroB pedcTBYeT cuilopoe mnojie. MoNEKyJibl BELIECTB,
nomnanas B 3T0 Nojie, NPHTATHBAKTCA K MopepxHoctd copbeHra u obpasynr Ha HeH
MOHOMOJIEKYIApHLIHA c/ioi. CopbupyeMocTh pa3/iMyHLIX BeleCTB Ha OHOM H TOM Xe
copbeHte HeomMHaKoBa: oK copbupywoTcH Nerue, Apyri{e — TpynHee. I10 CBOMCTBO
BELIECTB, HajILIBAEMOE CPOMNCTBOM, HCMNONMbayercd aNig copbuHMOHHOrO pasuesieHns
cMeces.

[Ipr NMoBBILEHHH KHHETHYECKOH 3HeprUM MoJekyins! copbara oo ypoBHH, NpEBH-
IWAKIIErO IHEPrHi0 ee YjepKaHua Ha MoBEpXHOCTH, HACTYMaeT npouecc mecopbuuu —
OTphIBA MONEKYN or copbupynued mnosepxHocTH. HameHnsaa remmneparypy, MOXHO
nogobpate TaKMe ycloBHH, NPH KOTOPHIX HacTymnaer copbumMoHHOE paBHOBECHe, Korja
YHCJIO MOJIEKY I, Nonafaouux Ha copdoHoHHYW0 IIOBEPXHOCTh, PABHO YHMCIIY MOJIEKYI,
oTpHIBaOLHXCS OT Hee. Ho npH 3ToM copOuHoHHAs aKTHBHOCTh Pa3jIHyHBIX BELLECTB [0
OTHOLIEHHI0 K HMaHHOMY copOeHry ocraHercs pa3Hoi. bnaropaps 3ToMy NIpH NpoTeKa-
HHH uepe3 cioi copOeHTa rasoBoi MM XHIKOCTHOH CMECH MOJIEKYJIbl KOMINOHEHTOB
ByayT HCnBITHIBATE NDHUTOPMAXHKBalOUiee Bo3neHcTBre copbenta, npuueM TeMm Bolibiee,
yeM BAIIE HX CPOICTBO ¢ gaHHHM copbenrtoM. Ilpm mocratouHol nnmHe copbuMOHHOrO
CNIOSA NPOM3OHIET paccjioeHHe CMEeCH Ha OTHe/IbHBIe KOMIOHEHTHI, YTO (HKCHpyeTcs Ha
BBIXOJIE M3 CJOA JeTeKTOpaMH.

Ecnu paspensieMble BEIEeCTBA MMEIT Pa3/IMUHY® OKpacKy, To Ha Gejiom copbenre
Oynyr obpasoBhIBaTLCSA C/IOM PasHOH OKpacKH.
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Busyamsuend cnocof6 xpomarorpadHpoBaHMA TPHMEHAT B ONpeneeHHBIX
yCIOBMSAX W B Hacrosiee Bpems. OgHAKo coBpeMeHHbIe M3IMEPHTENbHBIE CpPEeNCIBa
No3BOJIAIT AaHANM3MPOBAThL COONEPKAHME KaXnoro pasfelleHHoro KOMIOHEHTa, He
HMEH0ILEro XapaKTepHoi oKpackH HaH Boobule GeciseTHoro.

Ilns Toro utobu! ceNnarth XxpoMarorpaMMy mno 3oHam Gonee yerkol, apcopDeHT mno
OKOHYAHMHM BCEro IpPOLECcCa pa3jeNeHHs IPOMBLIBAKT pACTBODHTENIEM, HMEIOLIHM
ﬁciﬂaur}'m 1o OTHOIIEHHI0 K copbeHTy aKTHBHOCTB, Y€M BCe KOMIIOHEHTHl. Kaxnas 3oHa
nom TaKKM BO3NeHCTBHMEM CHBHMraercs, M Mexny 3oHaMH ofpasyercsi HEKOTODHIM
paspeiB. J10T MpOLECC HA3BBAOT MposABieHMeM XpomarorpaMmsl. Ilpu pmocrarouHo
foNbIIOM KOJMYECTBE PacTBOpa CJIOM COpOHpPOBaHHBLIX BEIIECTB BhIMBIBAIOTCSA COBCEM, H
Ha BBIXOJE M3 COPBIMOHHOrO CJ0sl NOMyyaeTcs CTpys pacTBOPHTENH, COMEPMAIIero Kak
6p1 TocNoliHO BCe BEUECTBa aHANM3IMpyeMmoM cmecH. Mx 30HHLIE KOHUEHTpAllHH B
PacTBOPHTENE MOTYT CIYXHTs MEPOii KOHIEHTPAIMH JaHHBIX BEIeCcTB B cMecH. B atom
H COCTOMT CYLUHOCTh MHCTPYMEHTAJIbHOrO XpoMartorpaduueckoro Meroja.

XpomarorpadHuecKHe MeTofk! aHaiH3a YpeIpbiuaHHO pasHoobpasHbl: pa3iHyanTCAa
BHIOAMM NMpHMeHsIeMbIX cOpOEHTOR, THITOM HCIOJIb3YeMOM NOABHXHOH (askl U T. 1.

Ilo cnoco0y BHUIOJIHEHHS XpomartorpadHuecKue MeETOAN NompasfneNsAnT Ha
NposiBHTENbHBIA (3/M0eHTHHH), BHTECHHTENbHbN ® ¢poHTansHmd. Yame Bcero
NPHUMEHSIOT NPOABHTENbHBIA MeTO 1, JaK IOUAILIHHACH B TOM, YT0 copbaTel NEpeHOCATCH
yepes cnox copbeHTa MOTOKOM BelecTBa (amwoenra), copbupyiouterocs xyxe moboro ua
copGenron. Ilpu 3ToM pasmenenusie BeuiectBa A, B, C supensworcs u3 copbumorzoro
CNOS B MNOTOKE 3IMIOEHTa OTAS/IbHBIMH 30HAMH, B NPOMEXYTKE Mexay KOTODBIMH
HaXomuTcs YHcThuA amoeHT (puc. 2.15, a).

BritecHuTenbsHBIA METON 3aKJoyaercd B lepeHoce pasmelifaeMoHd cMmecH NMOTOKOM
Bemectsa (BuiTecHuTENs), copbupyomeroca Jyyiue moboro U3 KOMIOHEHTOB CMECH.
[lpn atoM obpasywTcA oTAe/bHLE, NPHMBIKAWIHE APYT K APYry 30HH KOMIOHEHTOB,
KOTOpBIE pacnofiaraloTcs B NOpsaKe yBeNnHueHns ux copbupyemocts (puc. 2.15, 6).

$ponTansHEL METOJl OCHOBaH Ha HENpephLIBHOM MNPONYCKAHMH MCCAeNyeMOM CMECH
yepea cioi copbenra. Ilpu arom Ha copbenre ofpasywrcs 30Hbl, ComepKalMe nociemno-
BATENILHO YMEHBILAKIIEECH YHCJIO KOMIIOHEHTOB, M M3 KOJIOHKHM BHauajle BBIXOOAT
NnopuHH HaumeHee copOHpyemMoro BeulecTBa, a B KOHUEe — NOpUHHA, COCTAaB KOTOPOH
COOTBETCTBYET cocTaBy MCXomHoM cMmecH (puc. 2,15, a).

Ilo ¢uanuecKoi NMpHpoaE HEMOABMMHON M NMOABMXHOM Qa3 pasnmMyaioT XMIKOCT- .
HYI0 xpoMartorpaduio (ecnu nonsuxHas (asa XHIKasd) ¥ rajoBywn (eciM NoABHXHAS
basa rasoobpa3nas).

JAHOKOCTHY XpoMmartorpadHio, B CBOX0 OYepenb, MOKHO Pa3ieNHTh B 3aBHCHMOCTH,
OT arperaTtHoro COCTOSIHMS HEeNMoABH)KHOH ¢assl Ha TBepmoxuaKodasuywo (TKX) -
HemouBWKHas haza — Teepaad — M KHgKoxuuKobasuyo (MIKX) — uenonemxHasm
haza — xugKasa. HKX yacro Ha3sIBAKWT pacnpenelnTe/IbHOH xpoMmartorpaduen.

[asoBy xpomartorpaduio B 3aBHCHMOCTH OT ArperaTtHoro COCTOSHHS HelnoBHX- )
HoH daan pensar Ha raszoamcopbumoHHyw (FAX) ® rasomuaxoctayw (IKX), mnm
razopacrnpeaesiMresHyio.

B saBmcumocTH OT MexaHM3Ma copOuMM pajiMyalT MONEKYNSADHYI0 M XEeMo-
cOpDUHOHHYK XpoMaTorpagHi.

[lo 1exHuMKe BHINOJHEHMS aHalM3a BHIIENAKT KOMOHOUHYK Xpomarorpaduio
(HemonpmkHas dasza HAXOMMUTCA B KOJIOHKE) M MIOCKOCTHYI — GyMaXxXHYH H TOHKO-
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Prc. 2.15. Bypa xpomarorpadmaeckin: Merojos:
g = NPOABMTENLHEIN; § = BHTECHUTENbHLIH] @ — (POHTANLHLIH

cnoinylo (HenoaswxHas gaza — nuct Oymaru MM TOHKHHA cloH copOeHTa Ha CTEKNAH-
HOH MM MeTallJIHYecKOH I/IacTHHKE).

Bo/nbmMHCTBO XpoMaTtorpadoB COCTOMT M3 pasuenurensHod (xpomarorpadmuec-
KO#H) KOJIOHKH ¢ HenomsHXHOH (asoi, HCTOMHMKA MoaBMXHOK da3bl, cnyxalero ans
TPaHCMOPTHPOBAHKSA aHAIMIMPYEMOH CMECH yepe3 xpomarorpad, ¥ yCTpoHcTBa anst
duKcHpOBaHMA pajfeNieHHBIX 3NleMEeHTOB — pAereKropa. Kpome Toro, OHH MOryT
BKM0uats B ceBA pan BenoMorarebHEX NpucnocofneHuy nna BBeeHHs aHalK3Apye-
Mof npobni, Npubopsl NNA KOHTPONSA M peryiupoBaHMs JaBJIEHHS H pacxopa rasa, a
TaKKe ycrpodicrBa obecneyeHus NOCTOAHCTBA TEMIEpaTyphl KOJIOHKH M JIeTEKTopa.
Hexoropsie aBToMaTHuecKue xpomarorpadsl cHabxawT crlenHalbHBIME YCTPOHCTBAMH
nnsa obpaborku xpomarorpamm. Obpaborka xpomarorpaMM 3aKQuaercs B pacriodsa-
BAHMH XpOMATOrpapMuecKHX NHKOB, ONpENeNIeHMH HX [apaMeTpOB M TIpOBEJEHHH
BHYHCJIHTENLHBIX ONepaLuH.

CyutHocTs XpoMaTorpa¢pHuecKoro aHajlMaa CBOJHTCHA K cliemyiomemy. B KoJoHKY
(Ha ToHKmii cnoli copbenta MM Ha monocy Gymari) BHOCAT pasmeligeMyl CMech B
HeGomsumem obbeme (BO MHOro pa3 MeHmmeM, yeM oObeM HEMmOABMIKHON da3s).
KomnoleHTH cMecH copbupyiotes B BepxHux closix copbenra (B mecre, rae npoba ke
HAHOCHNACH, B CJIyyae MIOCKOCTHOH XpoMatorpaduu), npuuem MeHee copBupyomuecs
KOMIIOHEHTH MEepeMeIlanTtcs BAos Kook (K nepudepus nsatHa) GeicTpee, yem
KOMIoHeHTsl, copiupymwowmnecs cuiasHee. ObOpasyercda TaK HassiBaeMasl MNepBHYHAA
XpoMatorpaMma, B KOTOpOH MOJHOrO pasfefieHnsi, KaKk npasuiio, Her. ILns nonsoro
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pasneneHns KOMIIOHEHTOB CMECH NEPBHYHYI0 XpoMatorpaMMmy Heo6xomgMMo NMPOABHTH
(amoupoBaTs KOMIOHEHTH cMecH). IINs 3T0ro KONOHKY MpPOMLIBAIOT KaKHM-NHEO
PacTBODHTENIEM.

Ilp MpoABNEHHM XPOMATOrPAMMEl NMPOMCXOMMT pasfelleHHe CMElIaHHBIX 30H Ha
30HBI, B KOTOPBIX HaXOMATCA MEQMBHOya/ibHbie BEIIECTBA, M NepeMelieHHe 3THX 30H
BaoMs KonoHkH (puc. 2.16). Te semecrsa, KotTophie MMenT HoNbuIME 3HAYEHHS KO3d-
¢HUMEHTOB pacrpeneNieHHs Mexny MNONBHXHOM H HenogpMxHOH daizaMH, Mepeme-
wawnTcs OrcTpee BOO/s KONOHKH H NMPH JOCTATOYHOM NMPOMLIBAHHH KOJNOHKH MOIBHX-
HOH (asoif OynyT nepBhIMH BBIXOJMTH M3 Hee. MoxHO cobpats ¢pakumm ¢unsrpara
(smioata), comepaiue OTAeNbHbE KOMIOHEHTH! CMECH, M NPOAHANHIHPOBATH HX C
NOMOIUBI0 NOAXONSALIMX METONOB KOHEUHOro olpeeneHus.

B coBpemeHHBIx npubopax ANns pasmelieHUsi CMECH METOLOM rajoBON M KMIKOCT-
HOHM Xxpomatorpadmm — xpomartorpadax Kpome KONOHOK IS pasfiefIeHHMS HMEWTcH
JNeTeKTOphl JJIS olpefeNieHHsA KOMIOHEHTOB Mocie pasgeneHHsi KakKuM-Nubo Hecenex-
THBHBIM METOIOM, HalpHUMep TaKHe, B KOTOPBIX IJIf ollpenefieHus KOMIIOHEHTOB CMECH
MCIIOJIB3IYIT ClenywiuMe ¢H3MuecKHe CBOMCTBA: TENJIONPOBOLHOCTh, 3JIEKTPHUECKYIO
MPOBOAMMOCTb, TOIJIONEHHE HM3Ny4YeHMH, TEeIJIOTY cropaHHs W np. Takum obpasom,
xpomatorpad npencrasnsier coboli npubop, B KotopoM ocyulectBnsiercs rubpumHbIR
METON aHaNK3a.

OcHoBHOM uacTel0 XxpoMatorpada siBNsercss XxpomarorpaduueckKasi KoJIOHKa
(pme. 2.17), npenmcraBnsimomas cobod MeETANNMuecKyn HIM CTEeKNSAHHYW TpYOKY
nHaMerpoM 2...5 MM, mu60 CBEPHYTYI0 B ClMpaib, JIHGO COCTOALIYI0 M3 OTAENBHBIX

Prc. 2.16. Cxema xposarorpaderaeckoi KOJMOHKH:

] — 3moaHT; 2 — NOrnoTHTens; 3, 4 — 30HL, 0bpa30PAHHLIE KOMITOHEHTAMM
CMECH; 5 — pasfieNnsieMan CMECh
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Puc. 2.17. Cxema xpomsrorpadmecxoit Ko

JIOHKH?

] — cotyn ¢ OMCTHINMPOBAHHOH BOMOH;
2, 3 — coobmanmmecs tpybKH; 4 — crex-
NIAHHAA BATA; § — CTEKJIAHHAA pPeELIEeTKA




U-obpasneix cekuui. [INuny KonoHKH BeIOHpawT B 3aBHCMMOCTH OT COCTaBA aHAa/IM3IM-
pyemoif cMecH IMIHPHUYECKH, NOCKOJILKY B HacTOSIEee BPeMs HET JOCTATOYHO TOYHBIX
METOHOB €e pacuera.

CopbeHTsl, HCTONBIYEMBIE B XpoMartorpadHMuecKHX KOJNOHKAX, HOOJUKHBI HMETh
MaKCHMMallbHO BO3MOJXKHYI0 MOrNOTHTENbHYI crnocofHocts (OTHOIEHHE Macchl MOrio-
IEHHOrO BelecTsa K Macce copbeHra), GBITH YCTOMYMBHIMH MO OTHOWIEHHI0 K TOM
cpene, B KOTOPOH MX NMPHMEHSWT, H oDNlafare MeXaHHYECKOH MPOYHOCTHIO B YCNOBHAX
jKcnnyarauun. B Hacrosmee Bpems Hanbonbliiee pacnpocTpaHEHHE TIONYUM/IH aKTHBH-
POBaHHBLIH YroJib, CHJIHKAresb, OKHCh AJIOMHHHMSA, LEOJHTHI, HEKOTODHIE MHHEpan.l,
Hennono3a 1 HoHHooOMeHHBe cMonsl, KaxnoMy M3 3THX copleHTOB MOMHO NpHaarth
cnenndHYeCKHe CBOMCTRA B 3aBHCHMOCTH OT YCJIOBHH €ro HCrnoNb3oBaHHUA.

B xavecrBe nogBuxHOH dassl B ra3oBo xpomarorpadum yamie BCEro NPHMEHSOT
YHCTHIE MHEDPTHBIE raskl, KoTopee No/UKHB obecneynBarts nNepeMelieHHe aHalM3Hpye-
MOH CMecH BHoJib cfiof copbexra, orsevars tpeboBaHusaM paboTel COOTBETCTBYIOIIHX
JNETEKTOPOB M HE BCTYTaTh HM B KaKHe peaKlMM HM ¢ aHalIH3MpYeMBbIM BEIECTBOM, HH
c copbeHTOM, HH ¢ MaTepHaloM XpOMaTOrpaHMuUecKoH KOJIOHKM, HalpMMep a3o7,
BONOPOM, FeJIMi, aproH, IBYOKHCh yriepoga, BO3XyX, KHclopo, HEOH, KPMITOH M 1p.

B pacnpemennteiibHOM KHAKOCTHOM XpomarorpadpuM B KayecTBE NONBHIKHOK H
HeNnoABMAHOM (a3 MCIOMBIYIOT KHIKOCTH, He CMEelHBaKiMecs ApyT ¢ apyrom. Yauie
BCEro HenonBHXHOH (a3od CHyXaT NoJNIApHLIE BellecTBa, a MOMBHXHOH — MeEHee
nofspHele.

Ilns toro yrobhl 3adUKCHPOBaTh HEMOMBHKHYWI KHAKYIO (asy B KoNoHke (umx B
TOHKOM ¢JIo€), NPHMEHSIT TOHKOHWIMENbYeHHLIH MOpPHCTHIK HOCHTEeNL, KOTOPHIH
ynepxuBaer aTy ¢asy Ha cBOeH NMoBepXHOCTH.

[logBuxHaa dasa ABMXETCH yepel KONOHKY M BCTYMaeT B KOHTAKT ¢ HEMONBHXK-
HoH da3oH. llocKoNsKY NOBEPXHOCT: pasfiefia Mexnay asyMsd QasaMH oyeHb DONsmas,
T0 OLICTPO yCcraHaBiMBAeICs pPaBHOBECHE pacripeliefieHHsl KOMIIQHEHTOB CMECH MEeXny
THMH OBYMA (azaMu. EciM KoMNoOHeHTH MMelT Xors Ob1 HeGoJibluioe pasjiHuue B
KospduumeHTaxX pacnpenelleHHs Mexny MoABHXHOH H HENOMBHXHOM (a3amMH, TO OHH
NBHAYTCA B KOJIOHKE C HEOJMHAKOBOH CKOPOCTBI0 M NPK NOCTATOYHOM Z/IMHE KOJIOHKH
NMPOKCXOJHT X MONHOE pajjgerieHue.

[lerexTopsl ABNAKTCA BaxHeHdwedk vacteio mwoboro xpomarorpada. Or ux cosep-
LWIEHCTBA BO MHOTOM 3aBHCAT YYBCTBHTENBHOCTH M TOUHOCTH Xpomatorpaduueckoro
YCTpOHCTBA B leloM, llapaMeTpsl XpoMarorpadHueckol KonoHke (muamerp M miimea),
pasmep mpobnl, a TaK)Ke yCJ/IOBHS MNpoBeNeHHs aHanuia (Temnepartypa, HaB/ieHHE B
rajoBoM TpaKTe, pacxoj M CKOpDOCTh aHanuaupyemod npobm u mp.). Jlerexrops
nogpasaenswT Ha nuddepeHUHaNsHbLe H HHTErpaibHbIE.

MuddepeHunansHbie gerekropsl ofecneyuBalT H3MepeHHEe KOHIEHTPAUHH
AHANMH3IXPYEMbIX KOMIOHEHTORE B MAHHHH MOMEHT M [Jal0T Ha BHIXOME H3MEPHTE ILHLIH
CHIHal, 3aBHCALUMK OT KaKoro-mubo ¢MIMKO-XMMHYECKOro cBOHCTBa 3THX KOMIIOHEH-
T0B. TaK KaK BBIXOX aHAH3MDPYEMOro KOMIIOHEHTa JUIMTCH HEKOTOpOe BpeMs, BRIXOJ:
Has HHbDOpPMALMA 3alIUCHIBACTCH B BHJIE NMHKOB,

B ocHopy neiicTRus HONBIIMHCTBA TAKHX NETEKTOPOB INONOXEHB! HCIONL3I0BAHHE
pasnEumus TelUIONpPOBOMHOCTH AHANH3MPYEMBIX KOMIOHERTOB M NoaBHXHONM ¢asw (rak
Ha3bBaeMble TEPMOKOHIYKTOMETDHUECKHE NETEKTOPH, MM KaTapOMETphl), & TaKxe
H3IMEPEHHE 3INEKTPONMPOBOJHOCTH HOHMIMPOBAHHBIX KOMIIOHEHTOB aHaJIM3MPYEeMOH
eMmecH (MoHMIaUMOHHBIE feTeKTopsl). [INs cmeumalsHEIX BHOOB Xpomartorpaduueckoro
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aHaN®3a NpPHMEHAKWT NNaMeéHHbe, TEPMOXHMHUECKHEe, NMHEeBMaTHYECKHE NETEKTODH

HT.IL
Hurerpa/isHble DeTeKTopbl JAlOT HAa BBIXOAE CHIHAJI, NOKA3bIBAOUHA 3aBHCHMOCTD

BO BPEMEHH CYMMApHOr0 COHepXaHHd KOMIOHEHTOB aHanuskpyemod cmecH. Ha
nuarpamme(xpoMatorpamme) otobpaxaercs psj CTyneHed, BhicoTa Kaxmol K3 Koro-
PHIX NPONOPUMOHANEHA YHCNY KOMIOHEHTOB, MPHCYTCTBYOIMX B CMECH.

TouHOCTH aHAJIH32 BO MHOTOM 3aBHCHT o7 Kanubposku merexropos. Heobxomumo
KaKk MoxHO ¢ OoNbumied creneHsld TOYHOCTH OlpeneNiuTh: MecTo M IJolaas NUKoB
XpoMaTorpaMMbl, OTBEYAIOIHKX KaXOOMY aHANH3HDYEMOMY KOMIIOHEHTY.

KonuyecTrBeHHBIH aHANH3 XpoMartorpadHyecKHM METOJO0M OCHOBaH Ha TOM, 4YTO
nnomagy NUKOB HHOHBHMAYANMBLHLX BEIIECTB HA XpOMAaTOrpaMme, a TaKXXe MX BBICOTHI
MpONOpPUHOHAJBHEl YHCITY HIM KOHLEHTPALMM 3THX BewecTs B cMecH. [lnomans nukos
H3MEpSAT Pa3IHYHBIMH clocobaMK B 3aBHCHMOCTH OT HX pa3MepoB, CHMMETPHUHOCTH M
noJsiHote paspenenus. Haufionee pacnpocrpareHs crnenywouiue crnocobbl HaMepeHus: 1o
MOy TPEYroJibHHKA, OCHOBaHHE KOTOPOrO pPaBHO DACcCTOSHHI0 MEXJY TOYKaMH
nepeceyeHHs KacaTelbHbIX B TOUKax nepernba ¢ HyneBOH NHHHEH; YMHOXEHHE BHICOTHI
NUKAa H3a ero IHPHHY [0 NOJIOBHHE BLICOT, B3BELIMBAHHE BLIPE3aHHBIX NMHKOB; NPH
NOMOIIH IMJIAHMMETPOB H ABTOMATHYECKHX MHTErpaTopos.

IInsa nepesona xpomMatorpamMM Npopogat Kanubposky. Haubonee pacrnpocTpaHeHbl
TpH cnocoba KanubpoBKH — abcomoTHas, BHYTPEHHEro CTaHAapTa H HOPMAaJIM3aLHH.

Ilpu aGcomoTHoR KanubpoBKe B q03aTOp-HCNapHTENs BRONSAT NOOYEPEAHO KamIbiH
YHCTHH KOMIOHEHT B ONpeNeJIeHHOM KOJIHYECTBE, HAXOAAT COOTBETCTBYNWIIHE eMYy
BBICOTY MJIH NNOMIaNs INHKOB H CTPOST KanMOpOBOUHBIA rpadHK, M0 KOTOpOMY M
yCTaHaBNMBalOT MepecueTHsle Koabpduuments. ror crocob uaine Beero MPHMEHSIOT B
Tex Cchyyasix, Korma HeobxomMMmo OMNpeAeNnHTs TOMBKO ONHH HAM JBa KOMIIOHEHTA
AHATIHIHDYEMOH CMECH.

Cnocof BHyTpeHHEero craHyapra OCHOBaH Ha gofaBneHun ONpeMesisieMoro BeilecT-
Ba, Ha3nBAEMOro BHYTPEHHHM CTAHIApPTOM, B M3BeCTHOM Koiuuecrse. [lonmpaBouHbIN
Ko ¢HUMEHT 1)1 Hero NPHHUMAT paBHBIM exuHune. [lpu atom criocobe Her Heobxo-
OMMOCTH YCTAHABJIMBaThL TOYHO o0BbeM aHanmuaMpyemoH npoOsnt. [l KanubpoBKM
CTPOST rpad MK 3aBMCHMOCTH OTHOLIEHHKSA MNowaneH HiM BhICOT NMMKOB OlNpenenseMoro
KOMINOHEHTa M BHYTpEHHEero CTaHzapTa OT OTHOIIeHHs Macc obowux BemecTs. JlaHHBIN
cnocob KanuGpoBKM HMCMONLIYIOT TONIBKO TOrNa, Korjga onpenensioT He Bee KOMIOHEH-
Thl Npobkl.

Ilpy MeTone HOpMaJMIAMK CYMMY MJomaned Bcex MUKOB Ha XpPOMATOrpaMMme C
y4yeToM COOTBETCTBYWILIHX IMONpaBouyHbX Ko3dduumeHton NpuuHumalor 3a 100 %,
COMEepXaHHe ONnpenenseMoro BeIecTsa PaCCUHTHIBAKT NPH NMOMOIH COOTBETCTBYOILHMX
NpOCTHX cooTHoweHuH. JloctoMHCTBO 3TOro crnocoba — BO3IMOXKHOCTE HAXOMKIAEHHSA
COepXaHMs BCEX KOMIIOHEHTOB, a CYIECTBEHHBblE HENOCTaTKH — HeobxomMMocTh
MOJIHOro pasneNieHns ¥ MaeHTHdHKAIIMK BCeX KOMIIOHEHTOB CMECH, a TaKxe obasaresin-
HOE ofipenesieHHe NOnpaBouHbIX KO3GOHUHEHTOB IS KaXIoro nukKa, Xors HeKoTopbie
BEleCcTBa MPH 3TOM ONpeNeNnsiTh HeT HeoOXOMMMOCTH.

llpy mcnolib3oBaHMM CTAHIAPTHOM ANMNApPATYPH XpoMaTtorpadmuecKMe MccnenoBa-
HHSI MOXHO MPOBOMHTL C OTHOCHTENMbHOM MorpewmHoctsio S...10 %. Ha xpomarorpadax
BRICILIEro Knacca, HMewwmux Oonee craGuibHble napaMmerph! paboThl, MOrPelIHOCTb
aHamu3a coctapnser 2...0,2 %.
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Prc. 2.18. CrpyxrypHas cxema xpomaror- 7
paca:

1 = werounmK cxaroro rasa; 2 — xosarop-
HCNApPHTENh; J — YYBCTBHTENLHLIA ane
MEHT — gereKrop; 4 — KonoHKa: § — Manme-
puTens pacxoms; 6 — sropHuHmit npubop

E\f\

CrpyKTypHasi cxema XpoMmatorpada nokKasana Ha pucyHke 2.18. I'as (o1 ncroynnka
CXKATOrO ra3a) NPONMYCKAaloT yeépe3 KoJloHKY 4 ¢ MOCTOSHHOM cKopocThio (¢ MOMOILsI0
perynstopa pacxoma), onpenensiemMoi no MaMepuTemo pacxona 5. Jlozarop-ucnapHTensb
2 cnyxHT nns BBoja aHammaupyemoi npobel B KoJoHKY. O6GnmyHo mpoly BROUAT
MHKDOIINPHLEM Yepe3 CaMOo3aTAIHBARILYIOCH TEPMOCTORKYI0 PE3HUHY,

Ananmuaupyemasi npoba, nmocTynMBuiasi B 103aTop, MNOAXBaTHIBAETCS MOTOKOM
ras’a-HOCHTENS M Mopjaercs B xpoMarorpadHueckyro KojoHKy. Ecnu aHanmampyemas
npofa — XMIOKOCTH, TO OHA NpENBApHTENLHO B [03aTOpe-HCMapHMTE/ie MEepeBOJHTCA B
napoofpasHoe cocrosnHe. UyBCTBHTENLHBIA 37IEMEHT J pPErHCTpMpYeT NpHCYICTBHE
pa3jiefleHHBIX KOMIIOHEHTOR B raze-Hocurene. BropuyHsii npubop 6 januceBaeT xpoma-
TOrpaMMy B BHJE BRIXOJHBIX KPHBBIX.

lNasoesni naGoparopusni xpomarorpad "Iieer-100M”. IlpennasnaueH gns Kauecr-
BEHHOTO M KOJHYECTBEHHOIO aHANM3a OpPraHHuecKMX H HEeOpraHMYyeCcKHX BElecTB C
remneparypoit xunmenns go 723 °C ¢ npenaapmemriuﬁ' oforauieHHeM aHaIHIHDYEMBIX
peuwecte. JledictTBHe Ero OCHORPAHO HA PAa3desieHMH MHOMOKOMIOHEHTHBIX CMeCceH
MeToJaMH rasoamcopbumMoHHON M -ra’oXHMOKOCTHOM xpomartorpapmmu. Paapenenue
KOMIOHEHTOB OCYI[eCTBNAeTcA B XpoMaTtorpadpMueckKHx KONOHKaxX, 3alOJIHEHHBIX
MHEDTHHIMHM HOCHTEINISIMH C HaHeCeHHBIMM Ha HMX dasamu. B Kauectne 3moeHTa 00LYHO
MCTIOJIL3YIOT a30T MK renui. BrixomsuMe M3 KOJIOHKHM pasneslieHHble KOMIMOHEHThI
MoMajanT Ha ONHH M3 ueTHpex JeTeKTopoB, BXOANAUIHX B COCTaB Xpomartorpada:
nnameHHo-MoKK3ammonns (IHIT), no rennonposogHocTH ¢ MupoaneKkrpukamu (ATTII),
nocrosHHo# ckopoctH pexombGunaumu (JIIP), nnamenuo-poromerpuueckuii (MMP).
Tlocnennue npa geTexTopa NpegHA3HaueHs! ONA celleKTHBHOro obHapyxeHus dochopa
rafloreHcoMepXaluX COeHHEHHH W CEpHL.

. B xpomartorpade umeercs taKxe ofioraTHTeILHOE YCTPOMCTBO, B KOTOPOM MNEpBO-
HayaJikHO npoba copbrpyercs B JNIOBYIWIKE, OXJaMTAeMOH XHIKHM a30TOM, @ 3areM
necopbrpyercsa npH Harpese.

OcsopHbie TEXHHYECKHE [AHHBLIE

JIlonyckaemoe cpenHee KBANPATHYECKOE OTKJIOHEHHE BbICOT
IMMKOB, NPHBEACHHOE K HOPMMPYIOLIEMY 3IHAYEHHIO BBLICOT M
roLuaael MMIKoB NpM moaKpoBannu, %:
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rasoesix npob ¢ nerexropamu JIHII 1 ITTII 8 n3orepmimec- +1

KOM pexume
HIKOCTH MMKXpommpHieM ¢ aerextopamu JIHIT » ATTII +3
npobe1 na oGorarurenuHoro yerponcrsa ¢ nerekropom JIHI +10
¢ nerexropamu IIIP w ANY +5
JlonycKaemas MOrpellHOCTs YCTAHOBKM JANAHHOrO 3IHAYEHMS
TemMneparypsi, “C:
B TEPMOCTATE KONOHOK +3
" NEeTeKTOpOB +3
B HCrapurene +8

AnamETHuecKHe rasopkie xpomarorpads “Iiser-500" moxmemn 510 u 530 ¢ mrdppo-
BHIM 3afaEHemM pexmma. [lpegHasHaueHs! 1A onpefieNieHHsA KauyecTBEHHOro H KOJIH-
YecTBEHHOIo COCTaBa cMecel OpraHHyecKHX M HeopraHMyecKHMX BEIecTB C TeMmneparty-
poii Kumenusi no 400 °C. IlpmHuMn ux JeHCTBHMA 3aKJIHAeTCs B MCNOJb30BaHHH
METOMI0B ra30afcopbUHOHHON H rasOoXHIKOCTHOM pacrnpenenuTeNbHON XpomMaTorpaduu
Ha HaOMBHBEIX ¥ KAMMNNSPHEIX KOJIOHKAX B M30TEPMHYECKOM PEXHME H NpH JIHHEHHOM
nporpaMMupoBaHum temmneparypsl. Ilpuboper cocTosT u3 aHanuTHuyeckKoro DjoKa u
GroKoB ynpasiieHus B Bujae Habopa orgeNbHBIX MomyJfied M cHabeHBl HOHH3ALMOH-
Ho-MJlameHHBM  merektopom (JIHIT) u pmerekropom no rennonposomsoctn (ITID).
AHanuTHUeCKHe OYHKUMH — JO3IMpOBaHMe, pasielleHHe, npereKTupoBaHue. broku
ynpapjienusi ofecneunpalor safiaiie ¥ KOHTPO/b pexuMoB paboThl CHCTEM Xpomaror-
pada.

Xpomatorpadsr BKiwuawT B cebsi cnemywounme ¢yHKIHOHANBHBIE CHCTEMBL
MOArOTOBKH rasop; BBoua npobbl; paspesieHMs; NEeTeKTHPOBAHHA, TEPMOpEryJiMpoBa-
Husl; HMOPOBOH MHOUKALMK NMapaMeTpoB.

B KoMnnexKT NMoCTaBKH BXONAT: aHaNHTHYecKMH ONOK; TeépMocTar; AereKkTop Mo
TEIJIONPOROHOCTH; NNlaMeHHO-HOHK3AIMOHH LN nerextop (Momens 530); Kpar-mosaTop;
aneKTponHsi Gnox BY-1; momyms nuraHus merexkropos bIIJI-56; usorepMuyecKHH
perynartop temnepatypsi PTH-36; mporpammubui perynsrop temneparypst PTII-35
(Momens 530); anextponums 6nox BY-2; uudposos mugukarop mapamerpop MINII-07;
MOZIYJTh NororoBKy rasoe BIIT-1; uupukarop H-05M (Monems 530); mrddepeHmupyongmii
yeusurens YII-2 (momens 530); aBromarmueckmii norenmmomerp KCII-4; xommnexr
3aMacHBIX YacTeH; KOMIUIEKT CMEHHBIX 4acTeH; KOMIUIEKT MHCTPYMEHTa M NMpHHALIex-
HOCTEH; TEXHHYECKOe OMUCaHKe M HHCTPYKUMSA 10 IKCITyaTauMH; nacrnopT; MeToauyec-
KHe YKajaHHA 110 METoNaM M cpecTBaM MOBepKH.

Beopn npol B razoaHanm3aTOp OCYNIECTBNASETCH a30BHIM KpPaHOM H MHKpOIUTNDH-

oeM.
#

OcBOBHLIE TEXHMYECKHE NAHLE

Tipenen obuapyxenns, Mr/em:

¢ JIMII » pexume muddepeHiMansHOro BoijeNEHHA CUrHana ES' 10~2
¢ JITI B pexime guddepeHIMANLHOrO BLENEHHA CHrHANA 510" E”“”"m‘ 530);
1,3-10~° (mopmems 510)
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Crenens nonHOTW pasfeneHus nmewesoro rmxa (mo T'OCT > 0,5
17567—81)

Jlonyckaemoe cpegHee KBANDATHYECKOE OTKIIOHEHME B H30TEp-

MHMYECKOM PEJKMME C raJoBbiM KpaHoM, %:

BLICOT ITHKOB 1
Mnolagesi MHKoB 1
BPEMEHK YOepxaHHA 1
Jlonycxaenuiit BuixomHoN curran 3a 48 y HenpepsiBHoK paborts +5
npy GHKCHPOBAHHOR KOHLEHTPAUMH KOHIPONMLHOrO BEUeCTBa,
OTHECEHHOr0 K MEepPBOHAYANLHOMY 3HAUEHMI0 BBIXOMHOIO CHrHa-
na, %
HlonycKaemoe OTKIOHEHHE TEeMIMEPATYPE! OT CPEIHEro JHAYEHMS +25
NpH MHOrOKparHoil yecrasoexe, °C |
JlonycKkaemoe OTHOCHTENMbHOE OTKNOHEHHME CPENHEero YCTaHOBMB- +25
IErocs IHAYEHMSA TEMIIEPATYPH OT 3a0aHHOr0 3HAueHHA, %
Bpems Brixoma XpoMaTorpa)oB Ha PeXHM, U 2
Cpemmuit cpox ciyx6e1 Xxpomarorpada, ner 6

lasossni naboparopuri xpomarorpad “Ilser-5807. llpennasHaueHn nns aHaNMaa
XJlopopraHHUecKHX coeguHeHHH. Ero MOXHO HCNONbL30BaTh B TEX Clyuasax, Korja
poanedcTBHE aHAMM3IMpYeMOH MpoOnl XJOPOPraHHYECKHX COCMMHEHHH Ha MaTepHalhl
rasoporo tpaxra (mosarops!, KONOHKH, sYeHKH JeTeKTopoB, NepeKioyannume Kpans,
ApocceNin) He No3BoJisier NpuMeHATs obsuikle NaboparopHsie xpomarorpadsi. B ocloBy
nedicrBusa npubopa mMoONoXKEH NPHHLKM rajopod xpomarorpadguyu B H30TEPMHUECKOM
peXHME M pEXHMEe NMPOrpaMMHEPOBaHKSA TeMIIEPATYpPhl KONOHOK.

OcHoBHBIMH aHAJTHTHYECKHMH ocofeHHOCTAMM XpoMaTorpada ABNAKTCA:

KOPPO3HOHHAA CTOHKOCTS ra30BhIX TPAKTOB aHANMHTHYECKOro 610Ka Mo OTHOMIEHHIO
K XJOpYy H XJIODHCTOMY BOMODORY, MPHCYTCTBYIIMM B AHAJIMIMPYEMBIX CMECHX MIIH
ofpasywomumMcs B Mnpolecce aHanuia;

uudposoe (KopmoBoe) 3ajaHHe peXHMOB aHaNlH3a, ABTOMATH3HMPOBAHHBIA BBOJ B
npubop razoBeiXx ®M XHOKMX npob u aBroMaTHanpoBaHHasi obpaDorika peayJbTaTtoB
aHaNu3a;

BO3MOXHOCTh BBINONHEHKSA pacyera rpaiyHpoBoYHbEIX KO3QQHUHEHTOB H KOHIEHT-
panui aHANMM3MPYeMBbIX BEILECTB NDH HCNONb3OBAHKH PasNIyHBIX METONOB rpaayHpoB-
ki (abco/moTHas HOpManMlauks, BHYTPEHHAS CTAHNADTH3AMA).

[leyaraomee ycTpoMCcTBO MO OKOHYAHMM aHANTH3a BLIJAET OTYET, COAEpPKalMH
CBENEHHUS O MapaMeTpax NMHKOB B KOHUEHTPALMAX ONpene/ideMblX KOMIIOHEHTOB, YTO
nocruraercd Gnaropaps NMPHMEHEHHI0 MHKDOIPOLECCOPHBIX CPEACTE BHIUMCIHTENLHOW
TEXHHKH.

Xpomarorpad mmeer ONOUHYH KOHCTPYKIHI H YKOMIIEKTOBaH: NETEKTOPOM
Houmsaumy B nnamenu ([HI); merexropom mo TennonpoBomsocrw (ITID); mHesmo-
ynpaBNseMbIM rajoBbiM KpaHOM-[03aTOPOM; MHEBMOYNpaBiAeMbIM JKHIKOCTHBIM
MHKpPOII03aTOPOM.

Xpomarorpad cHaGXEH CTalbHBIMM M CTEKJIAHHBIMH HACaJOYHBLIMH KOJIOHKAMM
nmHoM ot 1 mo 3 M BHYTpEHHHM JHaMeTpOM 3 MM.

OcHoBHas NBYXKaHallbHas rasobasi cxema npubGopa MO3BOJISIET YCTaHZBIIMBATH
OMHOBPEMEHHO [BE HACANOYHHE KOJNOHKH C MC0/b30BaHHEM OJHOBPEMEHHO NBYX
nocnegopareNsHo coenuHeHHux nerexropon JHIT u OTIIL.
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Xpomarorpad cocTonT M3 aHammrTHyeckoro 6noxa (BA-83), 6IOKOB yIipaBlieHHS
(BY-1 u BY-2), onHoKaHamsHOM cHCTeMBI aBToMaTH3amuy akanu3a (CAA) ¢ nevaraompnm
ycrpodictBoM W aBroMaruueckoro noreHuuomerpa (KCI4) xnacca 0,5. BA-83 ocy-
IIECTB/ISIET OCHOBHbIE aHANMTHYeCKHe (YHKIHH: [O03MDOBaHHE aHANM3HpYeMbIX mpol,
HX pa3jie/leHHe B aHaJIMTHYeCKMX KOJIoHKax M merektuposauue. BY-1 u BY-2 obecne-
YHBaWT 3aflaHHe H KOHTPOJb pexxHMMoB paborml cucremnl xpomarorpada. CAA c meva-
raiomuM ycrposctBoM # KCII4 obpabarniBaior cHMrHafbl QeTeKTOpOB M PErHCTPHDYIOT
pe3yibTaThl aHAJIH3a.

MunuMaNbHOE 3HAauEHHE aMIUIMTY[Okl BHIXOJHOro curHana (A) B MaKcEMyMme
xpomatorpaduueckoro NuKa nNpH ofHOH GHKCHPOBaAaHHOM cpegHed KOHIEHTDALHM
KOHTpoNLHOTO Beuectea (C), onpenensemMoii Mo KOHUEHTPALKMH KOHTPOJILHOIO Belecr-
Ba (nponana) Ha Bxopme B xpoMmarorpad, A-KC eguuun cyera Buicotsl nuKos (rme K —
HOPMHpPOBaHHBIA Koadduuuent, gna JUI K = 5,0-108, gna AT K = 1,0-105; C —
CpenHssA KOHUEHTPAaUHs KOHTPOJILHOro BenecTna — Npornala B jereKkrope, mr/cm?).

Cucrema TepMmocTaTHpoBaHHS (TEPMOCTAT-TEPMOpEryisaTOp) KoJOHOK obecneyn-
BAaEeT 3alaHKe TeMIepaTyps KoJioHoK B auanasose or 323 no 672 K (or 50 mo 399°C) ¢
muckpertoctsio 1 °C.

OcHoBENE TEXHHYECKHE NAHHEE

Bpems ssixona xpomarorpada Ha pexum, u:
¢ ITN 2
¢ JIHII ED

Jlonyckaemoe OTHOCHTENILHOE CPEHEe KBANPATHYECKOE OTKIIOHE-
HME BhICOT ¥ NJIoLaned MMKoB NPy nosMpopanuy, %:

FA30BBIM KPARHOM-IO38TOPOM B HIOTEPMHUYECKOM PEXHME
MHIKOCTHLIM MHKPOI03ATOPOM B HIOTEPMMUECKOM PEXKHME
HHOKOCTH MHKPOLINPHLIEM B H30TEPMHYECKOM PEXXHMe
MMOKOCTH MHKDPOIINIPHIIEM B PEXXHME MPOrpaMMHPOBAHMS
TEeMIEpaTyphl

a3 b B3 =

IonycxaemMoe OTHOCHIENLHOE cpefiHee KBAAPATHYECKOe OTKIIOHE-
HUE BpeMeHM YHeDXHMBAHMA KOHTPONLHOrO BEIecTBA JUIA
IO, %:

B HI0TEDMMUECKOM PEXHME 1
Npy NporpaMMHpPOBAHMH TeMITepaTy phl 2

Dlonycxaemoe OTK/IOHEHHE TEMTNEPATYpPhli OT CPEOHEro SHAYEHMSA *1
NpM MHOTOKPATHO#H ycTaHOBKe, °C

lazopsid aBaNMTHUeCKHM aBTOMATHIMpOBaHHME xpomatrorpad “Iiser-2000”
(TY 6-35 5E1.550.142). MMpennasHaueH qis KayecTBEHHOTO M KOJIHYECTBEHHOro aHaJIH3a

CMeCeH OpraHHYecKHX H HeopraHHuecKHX BEIecTB ¢ TeMneparypoi Kunenus go 450 °C
MpHM aHaNMTHYECKOM KOHTpOJIe NMPOM3BONCTBEHHBIX MNPOLECCOB M BHIMOJHEHHH HayyHO-
ucciiefosarelibcKux pabor. B ocHoBy ero geiicTBHA NoJoXeHs! METOAB! MPOABHTENBHOMN
rasoancopbIHOHHON M rajoXHIKOCTHON XpoMaTtorpaduM Ha HacagOuHBIX M Kanuiasp-
HBIX KONIOHKaX B H30TEPMHYECKOM PEXHME H NPH MporpaMMHPOBAaHHH TEMIIEPATYPHI.

B xpomatorpade HCNo/b3yTcsl NSATh THIOB NETEKTOPOB: HOHHIALMOHHO-TI/IAMEH-
Hetif ([HIT); no rennonmposoanocre (ITIN); snexrponHo-saxsarHeti ([IP); TepmonoH-
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ubit (JITH) u naamesso-hoToMeTpruyeckmit (III1®). B cocran npubopa BXOAHT BCTPOEH-
Hat MHKpOIBM  ("Inexrponnka-60M”), Brmonusiomas QyHKuMH YNpaBieHus
pexHMOoM H 06paboTKH BLIX0OOHOH HHOpMALHH.

ABTOMATHIHDOBAHHAS TrPamyHPOBKA M pacyer onpegensieMeiX KOHIEHTDALMIT
OCYLIECTB/IAWTCA MO TpeM Metonam — abcolioTHARA rpanyHpoBKa, BHYTPEHHAA CTaHmap-
TH3aUMA M HopMaMaauus. [pamyupoBKa BBITONHSEICH C MCMNOJIL3IOBAHHEM MeETOJA
HanMEeHbIIMX KBAOPATOB M JONYCKAEeT OLEHKY ee clyuaiHoH NorpemH-HocTH.

Xpomarorpad mmeer gpa He3aBHCHMEBIX KaHana oBpaborku. [lapamerpu pexuma u
obpaboTKH 3ajaloTCcsi B MpOLECCe OHajiora onepatop — XpoMmartorpag 1o XecTKoM
nporpaMme. PesyneTarThl aHanusa neyaraiorcs Ha DymamHOM JieHTe aldaBuTHO-UHPpO-
BHIM MeYyaTaoumKM YCTPpOHCTBOM.

Xpomatorpad BHIMONHEH B BHAE HACTOJIbHLIX ONOKOB M NpeNCTaB/ieH OgHOM
Mmomenbio. OH HMeeT cucTeMy aBTOAMArHOCTHKH HeHcnpaBHocTeil.

losepky xXpomarorpada nposoasar B coorpercteun ¢ 'OCT 8.485-83 u meromu-
YeCKHMH YKajaHMSIMHM, BXOASIUMMH B KOMIUIEKT moctaBKH. Cpencrea IOBEPKH:
muKpomnpuy MII-10M, o6vem o3 = 2-1072...3 - 10~3 cm%; nopepousbie razoBsie cMecH
MpoNiaHa ¢ a30TOM H NpoNaHa ¢ renneM, oGbemMHas gons nponana — 0,5 %; nosepounsie
XHOKHE cMecH, IpHroroBideMble o0 eMHO-BECOBBIM METOJIOM Ha OCHOBE IOCYnapcT-
BEHHBIX CTaHuaprHbiX o6pasuos nuupaxa (I'CO 1854-80), meradoca (I'CO 1855-80),
aszobensona (I'CO 949-80-1960-80), arrecrosanusie Mo Mpoueaype NPHroTOBJIEHKS.

OcuoBHEE TEXHHYECKHE [ANHLE
Iluanason pabounx Temneparyp KosoHok, “C/MuH 100...400
JIMcKPeTHOCT, 3aNaHMs 1
Ilnana3ok cxXopocTed NporpaMMHEPOBAHHMA temmneparypst, °C/uun | e
Iluck perHocTs nporpaMMupoBanus, “C/mun |
Il1ana3ol pacxopos rasa-HOCHTeNs, oM/ MHH 10..,100
JIMCKPeTHOCTh PACXOMOB, CM3 /MiH 1
Mpenem: o6HapyXeH!s IeTeKTOPOB, Mr/eM:
ITHI no nponaHy 1,6-10°
JUIP no nukgany 2-10—10%: 2. 105
ITH no meradocy (pocdop) 4-10—°
IITH no asobensony 1-10~8
N no meradocy (cepa 1 hocdop) 2-10~8
IlorycKaemoe cpeqHEe KBAPATHUECKOE OTKIIOHEHHME BLIXOJIHEIX
cHrHanos, %:
BBICOT M nAaowmaned MHUKOR nMo rasopkiM npobam ¢ JHII u - )
ITII
BBICOT M nuowamed NMMKOR no xMukum mpobam c¢ JIMI ¢ T2
IOTIl
to xe ¢ JUIP u ITH + 4
" - +6
BpEMEH YHePHMBaHHS ¢ o0sIM OeTeXTopoM * 035
Bricor ¥ nuowaped nuxkor ¢ JIHI u JITIT & pesxume mpor- +3
PAMMMPOBEHHS TeMIEPATYDA
BpemerHanA cTa6HIBHOCTS BLIXOMHEIX CHIHANOR, P!
¢ JHIT » ITH 5
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¢ JIMII, OTH, IN® 20

BepositHocTs Gesorkassoi paborer 3a 1000 u 0,8
l'abapuTHEIC PAIMEDPE], MM 1750650550
Macca, Kr 160

Kagxocrasti naGoparopEi xpomarorpad “Iiser-3002”. [llpennasHauen s
aHaNM3a ONTHrOMEPOB W TOJMMEpPOB METOMIOM refblpoHMKamomed xpomartorpadmu M
onpeneneHUsl MOJNEKYNAPHO-MAaCCOBLIX XapaKTEepHCTHK MONMMEpoB, a TaKxke ang
yCTAaHOBNEHHS KayeCTBEHHOI0 H KOJIHYECTBEHHONO COCTAaBa CMeceH OpraHHYyecKHx
pemects. JleficTBHe ero jaK/mouyaercsi B XpoMartorpadHuecKom pasfenieHMHM BellecTB
MeToNOM reNblpoHMKamomed xpoMarorpaduu M [JETEKTHPOBAHMH BBIXONSIUIMX M3
KOJIOHKH KOMITOHEHTOB Npobsl 1Mo HX NOKa3aTeNsiM NpejloMJIeHH.

Xpomatorpad COCTOMT M3 OTHENLHEIX, KOHCTPYKTHBHO HEe CBH3aHHEIX Mexuy
coboit 6nokoB: aHanmutHueckero BA-72; ynpasnenus BY-91; nomaum xugkocts BITK-49;
mHaguKars BH-92.

AnanutHyeckufi 6ok BKMmoyaer: tepMoctar KojdoHoK TK-50 mns pasmemienns
KOJIOHOK H J103aTOpa MAJNs CO3MaHHA W mnopaepxaHus HeoOXomMmoH TeMIleparyphl
coBMectHO ¢ rtepmoperynsitopom PTH-37; pedpaxromerp P-26 gnsi npeobpasopanust
H3MEHEeHHSI MHTEHCHBHOCTH CBEra, MpOoIIefIUero 4Yepe3 KIOBETY, B 3INeKTPHUECKHH
CHIHaL

Blok ynpaBneHMs COCTOMT M3 Derynstopa TeMIeparyphl TepMoCTara KOJIOHOK
PTH-37; perynsatopa remmeparyps Tepmocrarta mnerekropa PT-38 gnsa nommepxaHus c
HeoOXxoqMMOH TOYHOCTRI0 TEMMNEepaTyphl AYeHKH pedpakKromerpa; ODNoKa HIMEpeHHs M
nuradua BHII-02 gna ycunenus aneKTpuuecKoro curHana pedpaxkromerpa H obecneye-

HHS NUTAHHEM OCBETHTENA.
B 610K MHOHKALMH BXOJMAT GOPMHPOBATENE METOK MNA BHIUAYM 3JIEKTPHYECKOro

CHrHajla Ha MOTEeHLMOMETD Yepe3 onpeneNieHHse paBHbie 00bEMBl 3/IOEHTa H HeMIdH-
pYI0ILee YCTPOHCTEO.

Bnok momaum xumgkoct BIDK-49 cnymur ans coamaHmsa peryiupyeMmoro noroka
3JI0EHTa Yyepe3 XxpoMarorpadpHuecKHe KONOHKH M KIOBETHl NeTeKTopa.

B xomnnexr nocraBKH xpoMartorpada BXOmAT: aHa/MMTHYecKMH Onox DBA-72
(repmocrar kososok TK-50; pedpakromerp P-26); 6ok ynpasnerus BY-91 (perynsrop
remneparypsl niaoMmerpuueckuii PTH-37; perynstop remneparyps PT-38); 650K mamepe-
nua M muradus BHI-02; 6nox nopgaun xuuokoctw BIDK-49; 6nmoxk mumguxauuu BH- 92'
(bopmuposatens wmerok OM-73; nemndupywomee ycrpoicTBo); anmuamqecl{aﬁ
noreHromerp KCII4 ¢ npegenom namepenns or 0,1 xo 0,9 MB; KoMmiexkTs Muﬂramnﬂx
M 3amacHBIX YacTeH; KOMIJIEKTHI HHCTPYMEHTa M MNpHHamJIexHocTed K npnﬁup&u,i
JamacHeie yacTH K tepMoctary KojoHok TK-50; sanachnie uactu K pedpakromerpy P-26,
6noxy nmogaum xupkKoctH BIDK-49, 6noky dopmupoBanms merok ®M-73; TexHmueckoe .
ONMCaHHe H MHCTPYKILIMH [0 3KCIUTYaTallMH; MAcNopT.

llpubop paboraer cnmegywiwum obpasomM. IMeKTpoMexaRMuUecKHil Hacoc co3faer
peryiMpyeMuIi IOTOK 3JI0EHTA Yeped KONOHKY. Jo3MpyrommM YCTpoNicTBOM B NOTOK
JNII0EHTA BBOJNMTCA aHanuiadpyemas npoba. Ilocne KoNOHKH IOTOK IIoCTynaer B
peppaKToMeTpHYECKHMH JETeKTop, rieé MPOXOMHT 4Yepe3 MH3IMEDHTEILHYKW KIOBeTY
AverHKH. [IponyKT pasneleHHs KONMOHKH, MONajgas B H3IMEPHTENbHYI0 KIOBETY, Bhilhl-
BaeT M3MEHEeHHE MHTEHCHBHOCTH CBETa, BRIXOASAIIEro K3 Hee, Kotopoe npeobpasyercs B
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OcHOBHEIE TEXHHYECIKHE [AHAKLIE

Bpesms Buixona npubGopa Ha pesid, 4 3
Ilpefid nyneson maHMH, MB/4 0,05
MuHMMaNLHOE JHAYEHHME AMIUTHTY ObI BLIXOJHOTO CHIHAMNA B MaK- 1 C (C — KoHueHTpaumA
CHMYMe xpomarorpacdmueckoro nuKa npu ogHoM GUKCHPOBAHHOK AHATHIMDYEMOTO Be-
cpenHedl KOHLEHTPALIMM KOHTPONBHOrO BEIECTBA B JIETEKTO- L{ecTBa)
pe, MB
JlonycKaemoe cpemHee KBANPATHYECKOE OTIKNIOHEHME ¢ KDAHOM-
posaropom, %:
BBICOT TTHKOB =3
nnowaned MUKoB +6
BpeMeHH yaepRHBAHHA +1

Honycxaemoe HiMeHEHHE BLIXOOHBIX cMrHanoB 3a 48 g mHemnpe-
puiBHOH paborul npu ¢GHMKCHPOBAHHOW KOHLEHTDALIMH KOHTPOIb-
HOrC BELECTBA, OTHECEHHOro K IEPBOHAYANILHOMY 3HAUEHHN
BEIXOQHOrO cHrHana, %:

BLICOT [THKOB + 10
nnomane# NHKop +2
BPEMEHH YIePKHBaHHA + 10
MakcumansHoe gasnexne Hacoca, Mlla 16
OrHocurennHOE cpegHee KBaaparMyeckoe OTK/IOHeHHE pacxona 1
aMmoeHTa, %
Hlonyckaemoe 0TKNOHEHHE TeMMEpaTypel B TEPMOCTATE KOJIOHOK + 1,5

M TepMOCTATE [ETEKTOPa OT CPeOHero SHaYeHHMA MPH MHOrOKpar-
HOH ycTaHOBKE 3a0aHHO#M Temneparypsl, K

IlonyckaeMoe OTKJIOHEHHE TEMIEDATYPH OT CPEOHero YCTaHO-
BHBLIETrOCA JHAYEHHA B TEPMOCTATE, K:

KOMNOHOK + 0,15
nerexrTopa + 0,02
Ilonyexaemas oTHOCHTENbHas morpeluHocTs KoaddHuMeHToB 25

NeNeHMa BRIXOHOro curuana, %

3NeKTpHUECKHHl CHTHAJ, YCHIIHBAGTCS M 3alMChIBAeTCH B BHAE XpoMarorpaduueckoro
NMHKA.

Xpomarorpad “buoxpom-17, [IpeanasHaueH nid KayecTBEHHOrO ¥ KOJHMYECTBEHHO-
ro aHallHia OpraHMYecKHX M HeopraHMyecKHX raloobpasHBIX M XHOKHX cMeced ¢
temnepatypaMi Kunehuss no 400 °C meromoM ra3zoxuugKoCTHOM XpOMATOTpadHM.
KonuuecTBeHHLIH COCTAB CMECH OMNpejeNnsiioT KOCBEeHHBIMH H3MEPeHHAMH TONMBKO [ONA
TeX NPOOYKTOR, IHKY KOTOPHIX NOJIHOCTLIO DA3NEeNIeHkl H 10 aAMIIHTY e COCTaBIIsioT He
menee 50 % mikaner mamepenus: npu pubpassod notpebureneM MeTONHKE aHallM3a, HIM
[0 rpanyMpOBOYHOM XapaKTEpPHCTHKE, IPHBENEHHOH B IKCNNYATaUMOHHOH NOKYMEHTa-
1IHH, MPHMEHHKTENBHO K DellaeMoH aHaHTHYECKOH Jataue.

B ocHoBy pe#ctBuA xpomarorpada ToOJNOMEeH XpomartorpaduueckKHH MeTo,
JAKIIOUAIMICA B pa3fielieHHH BeLlecTB B TO0T0oKe a3a-HocuTeNs. PasneneHue cMecH
NPOK:XOAMT B PE3IYNLTaTe pachperelieHHs BelecTB Mexnay apyMmsa dazami, ofHa H3
KOTODHIX TIONBIKHASI, B 3aBHCHMOCTH OT HX amcopbuMoHHBIX cBoHctB (rasoancopb-
LUMOHHAA Xpomatorpadus) WM OT PasNMUHOH PacTBOPHMOCTH KOMIIOHEHTOB, HaHOCH-
MBIX Ha TBEpAbIH HOCHTE/b-HANOJIHHTEMh HACAMOYHBIX KOIOHOK MM Ha BHYTPEHHIOI
CTEHKY CTeKJISAHHONM Kanmu/UIADHOM KOJNOHKH (rasoMmKocTHas xpomaTtorpadus), B
KHaKoH ¢asze. bnaropaps MHpOKHMM BO3IMOXHOCTAM BHOOp2 TBEpPHOro HOCHTENS
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(copbenta) MM XUQKOCTH, HAHOCHMOH Ha TBEDABUE HOCKTENs, MOXHO Momobparts TaKue
YCHOBHA, NPH KOTOPHIX MPOMCXOAHT pasfie/ieHHe KOMMOHEHTOB cMecH, DNH3IKHX Mo
CBOMM (HIMYECKHM CBOMCTBAM.

lasoxpomatorpaduuecKyo KoJMOHKY OJHHM KOHUOM BBOJISAT B y3ell BBoja npobui,
a IIPYTHM — COENMHAIT C NeTCKTHPYIOLMM YCTPOHCTBOM, KOTOpOE MO3BOJISIeT PerucTpu-
POBAaTh BHIXOJN Ka)XJOro KOMIIOHEHTa M H3MEpSATh ero KOJWYecTBo B MOTOKE raja-Ho-
CHTEA.

[lpy nocrosHcTBE TEMMNEPATYPhI KOMOHKH M CKOPOCTH IBMAXEHMS ra3a-HOCHTENs
KaMnoMy KOMIIOHEHTY aHAaJM3IHDYEeMOH CMECH COOTBETCTBYET onpefelfieHHOe BpeMs
Brixona (BpeMs ynepxaHus), KoTopoe HCMOMb3yercs NI HAeRTHGHUKAIMH KOMIOHEeH-
TOB CMECH.

B xpoMartorpade “Buoxpom-1” npumeHeHLI HETEKTHPYWIUHE YCTPOHCTBA ABYX
THIOB — NeTeKTOp MOHM3ALMH B BOMOPOMHOM IJIaMEHM M JeTeKrop Mo TennonpoBoa-
HOCTH.

B nerexrope MOHM3auMM B BONODOOHOM TNMaMEHM BBIXONAUIKH M3 KOJIOHKH
ra3-HOCHTENb ¢ KOMMOHEHTOM aHAMM3IHDYEMOH CMECH CMELIHBaercs ¢ BONOPONIOM H
cxuraerca Ha Bosayxe. IIpx 3ToM MONEKy Bl aHAJIMIKPYEMOro BEIecTBA HOHHIHPYIOT-
CS, M NoJ HeHCTBHEM 3J/IEKTPMUECKOro MoJjis BO BHeWwHeH LeNH BO3ZHMKAeT TOK, KoTo-
DI YCHTHBAETCH M 3aMMCHIBAETCS Ha QMarpaMMHOM JIeHTE MOTEHLMOMETpa B BHJe
XpoMarorpadHuueckHux nNuKos,

JlerekTop Mo TENJONPOBONHOCTH TNpexncrapisier coboM yCTPOHCTBO € JBYMHA
KaHallaMH, uepes KoTopbie NMPOXOAMT rad-HocurteNs. B KammoMm KaHalle pacnolIOMeHbl
Mo JBa YYBCTBHTE/NBHBIX 3/leMeHTa (ClMpaliibHBlE HHTH), COENMHEHHBIX I1I0 MOCTOBOI
cxeme, No KOTOpHIM MNporexaer ToK Harpesa. JIpu NpOXoXEHHH 10 KaHAJNlaM TOJNBKO
ra’a-Hocurensa wocr cbanaHcHMpoBaH M BHIXOJHOE HanpsukeHwe paBHo Hymw. [lpu
NPOXOMAEHHMH IO OJHOMY M3 KaHANOB CMECH TIala-HOCHMTENS ¢ 2HAaJIH3IHMPYEeMBbIMH
KOMIIOHEHTaMH# TENNONpPOBONHOCT: CPEOsbl HM3MEHSeTcs, uTO NPHBOOMT K HIMEHEHHIO
JHAYEHHA TEeMMepaTyphl H 3IJNIEKTPHYECKOro CONPOTHBJIEHHS NBYX paboumMx 4yBCTBM-
TEJILHLIX 3NeMeHToB. HaMeneHue 3/IleKTpHUYecKoro conpoTHRIeHHS BuI3niBaeT pasbananc
MOCTOBOM CXEMBI, ¥ N0 BHeWHeH enu Teuer TOK, KOTOPLUA M 3allMCHIBA€TCA Ha Juar-
paMMHOH JIEHTE NOTeHIHOMETpA.

PesynbTaThl aHaNMM3a PErHCTPHPYIOTCS Ha JIEHTe CaMOMUIIYILEro KoMITeHCAUHORHO-
ro npubopa JIKC4-003 B Bune nocnemoBaTeNbHOrO pAfa MHKOB BBIXOMHOrO CHrHana,
npexacrasasiomero coboM CnexTp cocTaBa aHAMMIUPYEMOro NPoayKra, HIH B UKHGpPOBOH
popMe BpemeHH YAEPXKHBAHMA, BHICOT M IUIOMAAH NMHKOB, BHYHCJIEHHBIX WHTErpa-
ropom H-02.

Xpomatorpad “Buoxpom-1” HIroTaBNMBAaeTCs B PA3NHYHBIX MCNONHEHHSX.'
KomIneKkT nmocraBKH 11 Kaxoro BapuaHta HCIoJIHeHuS NpejcraBied B rabnuue 2.13,

2.13. Komiurexcr nocrasiH qns KAMAoro BAPHAHTA HCIIOHEHMS

5 BapwarTter HenonHeHHA
230B0€
Haumenopamue MemoMHe" | o) (02 | 03| 04 | 05 | 06 | 07
HHE
Tepmocrar KONOHOK + + 4 + o+ o+ +

AHANTHIATOP ¢ MMKPONETEKTOPOM MOHM3ALIMY B +
BOAOPOQHOM NIIAMEHH
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Mpodonxenue

BapmasTal HCIIONHEHHA
Basosoe
Haumenopanue HCTIoNHe- | 01 | 02 | 03 | 04 | 05 | 06 | 07
HHE

AHanuiarop 2 ¢ ABYMS JeTEKTOpaMH HOHM3a- + e A T
LMK B BOIOPOHOM MITaMEHH
AHanuiarop 3 ¢ neTeKTopoM 10 TENNONpoBOL - + - - + = +  + %
HOCTH
Bnok ynpasnenms:

MOLY /b CTAOHMLHOCTH PACXONOE FA308 + + o+ + + + + o+

MONYNh CTaDMMM3ALMK NABNEHMSA BCMO- + + o+ - + + +

MOFaTENMLHLIX Fa308

MOOYJib YITPABIIEHHA [O3ATOPOM + -+ + o+ o+ o+ -

BroyHklf NpHGOPHEIH KapKac + + + + + + + +
bnok ynpasnenms;

MOOY7h, SNEKTPOMETPHUECKHH  yCHIIM- + + 4 - 4+ o+ 4 =

TEJTh C HCTOYHHIKOM NKTAHMA HOHM3ALHOH-

HBEIX OEeTEKTOpOR

MOOYNb, MCTOUHMK MHTAHMA MOCTORBIX + - - + - + + o+

LNETEKTOpOB

MONY b, CABOEHHLIA TePMOperyIATop + + 4 + + + + 4

OnoyHuii NnpubopHLIl KapKac + + + 4+ 0+ + + 4
Bnox ynpasnenua:

MOIY b, KPHOTEDMODErY JIATOD + + 4 + + o+ o+ 4

MOMY b, NPOrpaMMATOP AHANH3A + + o+ + + o+ o+ =

OnoynsiH NprbOPHLIH KapKac + + + 4+ + + + +
JlaGoparopHuiit KoMIeHCALMOHHE cCaMOMMIIY- + + + O+ O+ O+ o+ %
it npubop JIKC4-003
lndporoit apromariueckuit mHTerparop H-02 + + 4 + + o+ o+ o+
Komnnext aanacHsix yacrei ; + e e GEml Ghe et G e
To xe - B LS o o e aew e
»” - - 4 + + o+ o+ -
» — e
» + - = - = = = -
KoMmuiekr 3sKCrmyaralMOHHOM TeXHMUECKOH . + + 0+ 0+ o+ o+ 0+

JIOK Y MeHTalMH

OcHOBHEE TEXHHYECKHE NANHLIEC

MMHMMAMbHOE SHANEHME AMIUIMTYOE! BLIXOQHOTO CHrHAMA [DH

KOHUESHTPALMH B MAKCHMYME XpomarorpaduuecKoro nMMKa npo-

Naxa B CETexTope onpenendAeMon no KOHLUCHTPALMH AHANHAHDYE-
Moro Bemecrpa C Ha Bxogie B xpomarorpad, mMB:

nns ITHI (koruentpawms 0,2 %, nosa 0,5 cm®) 1-10°¢

s JNTIT (xoxuentpamms 2 %, nosa 0,5 em?) 6-10°C

Jlonyckaemoe cpeHee KBagpaTHueckoe oTKnorenue, %:

BEICOT NHMKOB (rasosas npoba) + 1,0

» n  (mugKan npoba) 2.5

BPEMEHH Y IePHRUBAHHA + 1,0
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NAOLLAIH MTHKOB +3,0
Jlonyckaemoe CHCTEMATHYECKOE HiIMEeHEeHHe BLIXONHOrO CHrHana
3a 120 u HenpepuBKoit paborsl xpomarorpada, %:

BEICOTH! MHMKOB NPONAHA, NMPUBENEHKOE K NEPBOHAYANLHOMY 4
3JHAYEHHID BLICOTE]
nnoiany NMHKoOs Nponasa, NpMBeneHHOE K MNepBOHAYUAMNL- 8

HOMY SHAYEHMIO MNIIOLWAMHM MMTHKOB
Honyckaemana nNOrpeiiHocTs [eNneHMsA BLIXOQHONO CHrHANa
aTTeHaropa, %:
BXOQHOro ' 5
BEIXOMHOrO 21
IorpeluHocTs YCTAHOBKM TEMNEPATYPEl TEPMOCTATHPYEMBIX
aneMmeHTOR Xpomartorpada, °C:

TEPMOCTATE KONIOHOK 1
yanos BBOOA Npob ¥ T€PMOCTaTOR NETEKTOPOR -
Honyckaeman CNyyaRHaa COCTABASIOUIAA [OrPelHOCT: YCTa-
HOBKM:
1€MITEPATYPEl B TEDMOCTATE KONOHOK, "C + 0,5

pacxoia rasos, oM /MuH (eae/e):

rasa-HocHTens 0,6 (£0,1)
BOMOpOOA + 0,6 (£ 0,01)
BO3OyXa +6,0 (£0,1)
IMorpewHOCTs CKOPOCTH Harpesa TEPMOCTATa KOJIOHOK B NMporpam- +0,3
MMPOBERHHOM pexcume paborkl xpomarorpada, %
['abapuTtHEIE pasMepbl, MM 1450490640
Macca 6asoporo ucnonHerus (6e3 ynakoBkg), Kr < 180
Ycenopus sKCIUTYaTaliMu:
TEMIIEPATYPa OKPYXKaoLero Boaayxa, °C -10...35
OTHOCHMTE/ILHAA BIAXHOCTL BOIOYXa, % < 80
ammocdeproe napnesue, kKlla 9,65...105,5

lasopwii naGoparopHui yEMpBepcamsHME xpomarorpad “Bmoxpom-217. Ilpennas-
HAYEH JJIA Fa3oXpoMAaTHYecKoro aHalMaa CJOKHBIX cmecedl Beniects (BKIouas
nabunpHble, BHICOKOKHNANNE, TPYNHONETYYHe M MONADHLE COSOQMHEHMA) C MpPHMeHe-
HHEM HacalOYHBIX KOJIOHOK M METofoB Xxpomarorpabuu ¢ NpOrpaMMupoBaHHEM
naBnienns (pacxoma) MoxsMxcHOH ¢assl, xpomatorpadun B NapaXx Boxkl ¥ obparHod
nponyek# KoJioHoK. [Ipubop cocToMT M3 YHHBepcalisHoro nabopaTopHoro xpomarorpa-
ta "buoxpom-1” u cucreme xpomarorpapuueckux bnoxkos CXb-1.

Cucrema CXB-1 Bxnwuaer B cebs cnemywuiHe GNOKH: NPOrpaMMHDOBAHHS,
oDparHo# NPOAYBKHM M MEpeKoueHHs KONOHOK; Mapoobpasyowuero Marepuana.

Biok nporpaMMHpOBaHHMS COCTOMT M3 MHEBMOYIIpaBNSEMOro penyKkropa, HMew-
mero pabounii BX0J H BXOJ YNpaB/CHHSH, PEAYKTOPA C PYYHBIM YIpaBJ/IeHHEM, BRIXOI
KOTOporo nojacoenuHed K paboueMmy Bxoay IHEBMOYNPaBsAEMOro peIyKropa, MHEBMO-
eMKOCTH, MOAKIIOUEHHON K BXOHNy YyIpaBlieHMS MHEBMOYMNpaB/iieMOro peaykropa,
BEHTHNS TOHKOH pery/HpoBKH, Perynsropa pacxojia M AByX KPaHOB, OOMH H3 KOTOPIX
MONCOEAMHEH KO BXOAY PEAYKTOpa ¢ PYYHHM YMpaplieHueM, a BTOpOH — mochemosa-
TEJIbHO IHDO K BEHTH/IO TOHKOH pery/inpoBKH, mubo K perynsropy pacxoa.

lleeBMOYNpaBNieMbIN pENyKTOpP OTpErynHMpoBaH TakuM oOpasoM, uTo NnpH

OTICYTCTBHM NAaBJICHHA Ha BXOJe YMNpaBNEHMS J[ABJIGHHE HA €ro BRIXOZE pABHO
0,015 MIla.
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bnok nporpaMMHpOBAaHHA No3BoNifAer Xpomartorpady npu pabore B BapuaHre
XpoMaTorpaduu ¢ MporpaMMHUpOBaHKHEM JlaBJIEHHA NoaBMKHOM dassl obecneunBars:

3KCMOHEeHIHAJIEHYI0 3aBMCHMOCTh JIaBJICHHS rasa M BOJNSHOro fnapa Ha BXoje B
KOJIOHKY 0T BpeMeHH NporpaMMHpOBaHHA;

NMHEHHY0 3aBMCHMOCT, JaBNEHHS ras’a Ha BXOHe B KOJIOHKY OT BpeMeHH mnpor-
PAMMHEDOBaHKS,

TaHreHUMaNbHO-THNEpOONIHYECKY0 3aBMCHMOCTh JIABJICHMS rasa Ha BXOone B
KOJIOHKY 0T BpeMeHH NporpaMMHpOBaHHA,

JKcnoHeHUMAIbHAA 3aBHCHMOCT: JABJIEHMS TMOABHXXHOH ¢a3sl Ha BXome B
KOJIOHKY OT BpPeMeHH IpOorpaMMHDOBAHMSl JIOCTHIaeTcR B pe3yibTaTe 3JamoiiHeHHS
NHEBMOEMKOCTH Yepe3 BeHTH/Ib TOHKOH pEryjiHMpOBKH ra3oM, B3fiTHIM C Bhixona
NHeBMOYNpaensemMoro penykropa. OnHOBpeMEHHO ¢ BHIXONa NMHEBMOYMNpaBJiAEMOro
penyKropa rai nojmaercd Jubo Ha BXoJ B KOJNOHKY, nubo B Daxku Gioka napoobpasyio-
mwero Marepuana (MpM ocyuecTBieHMM XpomarorpaduM ¢ TNPOrpaMMHPOBAHHEM
naBNeHus BOASHOrO Napa Ha BXOJE B KOJOHKY).

TanreHunansHo-THNepboiHyecKas 3aBHCMMOCTL J[ABJIEHHA Tra3ja Ha BXOAe B
KONOHKY OT BpPEMEHH I[pOrpaMMHpOBaHMA Tolyyaercsd B pesyJlikTaTe 3afoJIHEHMS
NMHEBMOEMKOCTH Yepe3 BEHTHNIb TOHKOH peryJIMpOBKH ra3oM, BIATHIM C BXOXa NHEB-
MoynpasiseMoro penykKrtopa. C Bhixosa HNHEBMOYNpaBJISieMOro pemyKropa ras
MOJaeTca Ha BXOM B KOJIOHKY.

JimHeliHan 3aBHCHMOCTL JaBJIEHHSA ra’a Ha BXoIe B KOJIOHKY OT BpEMEHH mpor-
paMMHDOBAHHA JOCTHTAETCH B pe3yibTare 3anoHEHMA NHEBMOEMKOCTH Yepe3 peryns-
TOp pacxoja rajoM, B3fATHIM C BXOoja NHeBMoynpasisemoro penykropa. C Beixona
NHEBMOYMpaBifeMoro peqyKropa ras nojjaercs Ha BXoj B KOJIOHKY,

Bpems npoxoxxmeHMs MNporpaMMmbl 0T HayalbHOrO [0 KOHEYHOro NaB/IeHMS Ha
BXOJI€ B KOJIOHKY YCTaHAaBJIHBAIOT C IOMOIILI0 BEHTHIISI TOHKOM Pery THpoBKH (B ciyuae
OCyLIeCTBJIEHHS JNHHEHHOH NporpaMMbl BEHTH/L TOHKOM pEryJjIHpOBKH SIBIAETCSH
COCTABHOM YACTHI0 PEry/sTOpa pacxosa).

3anyck nporpaMmsl OCYILECTBIISIOT ¢ NOMOLIBI0 KpaHa, COeIHHEHHOro nocllenona-
TEJILHO ¢ BEHTH/IEM TOHKOM Pery/IMpOBKH HIIM PEryasaTopoM pacxoma.

KoHeuHoe gaBJieHne NporpaMMHPOBAHHS YCTAHABJIMBAIOT ¢ MOMOULLI pPeNyKTOopa C
PYUYHBIM yMpaBlieHHeM, HauyallbHOE HaBJieHHE — C TOMOILLI0 PENyKTOpa C PYuHbIM
ynpaBJieHHeM bnokKa obpaTHOH NPOOYBKH.

HayansHoe ¥ KOHeYyHOe JaBJllIeHHEe NPOrpaMMHPOBAHHA KOHTPONHMPYIOT ¢ MOMOLIbIO
MaHOMETPOB, pacloioxeHHbX B 60Kax nporpaMMHpOBaHHS M 06paTHOH NPONYBKH.

Brnok obparHoi NPOAYBKH COCTOHT M3 ABYX NOCNENOBATENIBHO COCMIHHEHHBIX Yyepes
KpaH PENYKTOPOB C DYYHEIM yNpaBleHHeM, BOCBMAXON0BOrO KpaHa ¥ BEHTHIS TOHKOH
perynupoeki. K Bxomy mepeoro peayKropa rnojcoeqHHEH JOMNOMHHTENbHBH KpaH.

Byok obparHoH NpoAYBKH MO3BOJISET OCYIUECTBIIAT, XpomaTtorpaduio ¢ obDpatHoH
NpoayBKOH KOJIOHKH, XpoMartorpaduio B napax BOIbI B M30JHHAMHYECKOM pexHMe
pabotel xpoMmarorpada. Ero cnone3ywr Ais YCcTaHABJIMBAHHS HayalibHOro JaBJIEHHHA
nporpaMMHpOBaHHS B NHEBMOEMKOCTH DJIoKa INporpaMMHpoBaHKs.

[Ipu ocymecrByieHHH xpomatorpadhuu ¢ obpatHOM NPONYBKOH KOJIOHKH MOCNERo-
BaTENLHOE coeguHeHKe penyKropoe Giioka obparHoH NpofyBKH M3IMEHSIOT Ha Mapal-
NensHOE.

O6paiesue NMOTOKA rala B KOJIOHKE OCYLIECTBIAETCH ¢ MOMOMIBK BOCBMHXOIOBO-

ro KpaHa.
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Brnok napoobpa3ayiomero Marepuaiia COCTOMT H3 JIBYX MeTaJUlHuecKux BIOKOB co
CTEKJIAHHBEIMM CTAKAHAMM BHYTDH 3allODHOTO BEHTHIIS ¥ HHOMKATOPHOIO PacxXoma.

IIpu ocymecTeNeHuy XpomaTorpaduu B mapax BOJH B M30HHAMHYECKOM DEXKHME
H TpH NpPOrpaMMHDOBAHHM HaBJIEHHS BOJSHOIO Napa Ha BXOJE B KOJIOHKY BBIXOM
O7l0Ka MpOrpaMMMPOBAHUSA NONCOEAMHSIOT HENOCPENCIBEHHO K aHANM3aTopy XpoMa-

Torpaga.

Bakn 6noKa mapoobpasyiomero marepualia CITYXKaT QJisl XpaHeHHA M IOJAYM B
MCIapyuTellb aHaIM3aTOpa OUCTHJUIMPOBAHHON BOMbL. 3aNopHEIH BEHTHII, NpefHaIHayeH
n7si NpeKpallieHHs MoJayuy BOAbI B UCNapuTenb aHanusaropa. C NoMolusio MHOMKATOpa

pacxona KOHTPOJIHDYHT Nogayy BOOEI B HCIIADHTEE.

OcroBHLE TEXHHUECKHE NaHHLIe

Hmanason rporpaMMHpOBaHKs N0 paBfeHHIo Ha BXOme B KONOH-
Ky, MIla

Yreuka rasa uepe3 pemyKTophl ¢ PYUHBIM YrpaBneHuem Gnoxa
NporpaMMHpPOBAHHA K 6N0KA 06paTHOH NPOMYBKH TIPH BXOAHOM
naenesuu 1 MIla, em>/mus

Hutepsan HacrpaMBaeMoro BpeMeHH TPOrpaMMHPOBAHMA OT
HAYaIbHOro A0 KOHEYHOro NaB/IeHHA HA BXOMOE B KOTIOHKY, MHH
HomycKkaemas NorpeitHocTs BOCTIPOHIBENEHHA;

YCTaHOBKH BPEMEHH TMpPOrpaMMHDOBAHHA NaBNeHHs Ha
BXOMe B KOJNOHKY, % YCTaHOBNEHHOro 3HAYEHUS
nporpaMMer M0 JaBfIEHHI0 HA BXoje B KONOHKY, % yera-
HOBJIEHHOM MpPOrpaAMMEI

OrHocurensHOE M3MEHEHHME DACXOMa rasa-HOCHMTEeNs HA BXOme B
TUTAMEHHO-HOHHIALMOHHEIA nereKTop (¢ KoMIeHcauMed HaMmere-
HM#A MOTOKA rasa-HOCHTENA B AeTeKTope) NPH MIMEHEHHH pacxoma

ITOro rasa HA BBIXOME M3 KONOHKM xpomarorpada or 5 jgo
2000 one faamn, %

Jpeid Hyneson IMHMM BHIXOLHOIO CHrHANA Xpomatorpada:

MpH OCYLUecTBIIEHMM Xxpomatorpadmu B TMapax BOW B
H30OMHaMHuecKoM pexume paborki xpomarorpada (mpemem
uamepenns — 5+ 1011 A, remneparypa Konouxy — 140 °C), %

BaIbpaHHOrO rpenesna HaMepeHHsA

[IPH OCYLUIECTBJIISHHMH XpoMarorpaduu ¢ NMporpaMMHpOBIHHEM
JlaBJIeHMS BOOAHOrO MAapa rno 3KCNMOHEHLMANMLHON NMporpaMme
HA BXOJe B KONOHKY xpomarorpada (mpemen uamepenusi —
5-10—10 A, xunxan dasa — anueson L, remneparypa Konou-

ki — 150 °C), % pmibparHHOro npenena HaMepeHus

B PEXHME NPOrpaMMHPOBAHHSA JaBJIEHHA HHEDPTHOro ras-Ho-
CHTEJISE Ha BXOJEe B KONOHKY xpomarorpada (npemen mamepe-
mua — 510~ A, xunpxes dasa — anmeson L, remmepary-
pa xonomxu — 90°C) no nuHedHoR nporpamme (c KoMmnexca-
UHeH M3IMEHEHHA TMOTOKAa rasa-HOCMTENsA B nerexrTope), %

BrIGpaHHOro Npenena HIMepeHHs

NP OCYLLECTBIIEHHMM Xpomarorpadum ¢ obpatHOH NMpomyBKOM
KOJIOHKH HHEPTHRIM rasoM-HocHrenem (Npenen HsMepeHusa —
5:10~10 A, xunxan dasa — anueson L, TENeparypa KonoH-

Kku — 90 °C), % pribpanHoOro npenena HIMepeHus

0,015...1

<5

50...60

25
1,5

%]
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YpoBeHb (AYKTYAUHOHHRIX TMOMEX NPH OCYLIECTBIEHHHM Xpoma- 5
TorpadHy B Mapax BOOBI B M3IOAMHAMMYECKOM pexume pabornl
xpomartorpada (npemen MamepeHHs — 5 - 10— A, mumxan pasa —
anmuesoH L, remmneparypa KomoHke — 140 °C), % sribpanHoro
Mpeaena uaMepeHus

Ionyckaemoe cpenHee KBaApaTHuUECKoe OTKJIOHEHHE BBICOT 3
NMHKOB, NPHBEOEHHOS K HODMHDYIOLUEMY 3HAYEHHID BLICOTH!

200 mm, BpeMeH ynepxUBaHHA NUKOR, NPHBEOEHHOE K CpeIHeMY

3HAUEHHIO BPEMEHH YHeDXMHUBaHWA, M NNoLanHd NMUKoB, NpHBe-

NEHHOE K CPe[jHed niomanym nuxkos, %

Bpems BrIxona Xxpomarorpada Ha pexuM, MHH:

NpH OCYLIECTBIEHHH XpoMatorpadus B napax Bojgsl = 120
NpPH MCMONB30BAHKH B KayecTBe MonBMXHON ¢askl rasa-HOCH- =90
TeNs

MuHMManLHOe 3HaYEeHHEe AMIUIMTYOR! BLIXOOHOrO CHrHana or > 108¢C

BXOOHOM KOHLEHTpALIMH HODMANLHOrO MeKaHA ITPH OCYLIecTBIE-
HUM Xpomarorpaduu B apax BOOE B M30AMHAMHUSCKOM DEXHME
pabotnl xpomarorpada (xumxas dasa — anuesoH L, TeMneparypa
KomorkyH — 140 °C), mB

BepoarHocts besorkaanoi pabore xpomarorpada sa epema 1000 y = 0,9
'abapuTHEIe pasmephl, MM 1220>480>%510
Macca xpomarorpada Ges ynakoskH, Kr < 190
Hapaborxa Ha orKas, u = 1250
Cpoxk cimymBel, ner =8

YaudrumpopaHEKe NpoMumieHane xpoMarorpagu XITY-2. lpennasHaueHs nis
KauecTBeHHOro M KOJHYEeCTBEHHOro OlpemeliIeHMs COCTaBa rajoBBIX, Napora3’oBbiX H
KUIKUX cMeced ¢ TemMmepaTypoli Kunenust KomMnorerTos o 250 °C. Hx uaroraBnuBaioT

YyeThIpEX MOJeleH:

lindp Mopnenu Tun gosaropa
10 lazossit JTHIT, OTII
20 " JTHII
30 » NTII
40 Kumocrssrid JTHIL

B ocHOBY neiicTBHA MpHOOPOB NOJOXKEH METOJ XpoMarorpaguueckoro pasueneHus
KOMIOHEHTOB aHalIM3upyeMmol CcMecH, BBOOHMMOH aBTOMATHUECKHM Ta3oBBIM HIH
KMIOKOCTHBIM JO3aTOPOM, C TMocienywiidM npeobpa’oBaHHEM KOHIEHTPALHH B
MeKTpHYECKHMIl CHIHAM C MeTeKTOPAMM MOHM3aUMH B NaMeH K (Win) Mo Temnonpo-
BOJHOCTH.

Xpomarorpadbl COCTOAT H3 NATH QYHKIHOHANbHBIX, KOHCTPYKTHBHO HE CBA3aH-
HBIX MEXOY cooi 61I0KOB, B3aMMOJEHCTBME KOTODHIX MPH paboTe OCYIECTBIIAELTCH
cnenyionM o6pasoM: aHaNuTHUeCKHe GIIOKH yCTAHABJMBAKT 10 BO3MOXKHOCTH BONHIH
TouKkM orGopa; rajoBoe MHMTAHKE OCylleCTBJIsAETcA OT 0alJIOHOB 4YEpe3 MOHHIXKawune
peOYKTOpHI, TIKTAHHUE BOIMYXOM — OT NPOM3IBOACTBEHHBIX NUHUK, 6/I0KM ynpaBJlieHHS,
NOTEHIIMOMETD ¥ pasmeuTe/bHbIH TpaHchOpMAaTOP DPa3MellanT B HEB3PHBOONACHOM
noMelLIeHHH; 3NeKTpHUecKas CBs3b OCYIUECTBJSAETCH C ITOMOLIBI HOBYX KabeneH,
MpOJNOKEHHBIX B MeTalIiuecKux Tpybax.
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['azoBas cxema xpomarorpadoB BhIIIOJHEHA ¢ fecKpaHoBRIM MEpeK/0YEHHEM
OBYX XxpoMarorpadpHuyeckKux KoJIOHOK.

BruixonHo# cMrHan perucrpupyercsi aBroMatHueckum rnorteHimuomerpoM KCII-4,
Xpomarorpadsl MMEIOT BhIXO Ha cHcTeMbl 00paboTKH JaHHBIX.

llpubopmt paboTawwr BO BIPHIBOOMACHBIX 3J0HAX NMOMEINEHMH BCeX KJIACCOB H
HapyXHbIX ycTaHoBKax (cormacHo Knaccudpukaumm IY3-76, rn. VIII-3), B Koropsix
MOryT o0pa3oBarhcsl BIpLIBOONACHLIE CMECH MAPOB M rajoB ¢ Bo3gyxoM Karteropuit IIA,
IIB rpynn Ty, Ty, Ty 1 T

OcHopHEIE TEXHHIECKHE NAHHEE

HlonycKaeman CHCTEMATHYECKSER COCTABJISIOWAS [OrPELIHOCTH
YCTAHOBKH 3a1aHHOI0 3HAYEHMS TeMIepaTyprl, °C:

TepMOCTATA KONOHOK BO BeeM pabouem nuanasoHe reMnepa- 25

TYPHI

uenapurens B guanasone remmeparypst or 70 o 300 °C +5
Nonyckaemoe OTKJIOHEHME TEMIMEPATY P! TEPMOCTATA KOJIOHOK 0T - | 3
CPEeIHEro ycTaHOBMBLIErocA 3HaueHus, “C
Nonyckaenmoe OTHOCHTENbHOE CPEAHEe KBANPATHYECKOE OTKIIoKE- 2,5

HME CNyyadHOM coCTaBNAIIEH TMOrpelIHOCTH YCTAHOBKH 0T
3a[laHHOro 3HAYEHMS TeMITEPATYPhl TEPMOCTATA KOJIOHOK, %

Tomycxkaemoe OTKIIOHEHHE TEMIIEPATYPE] HCITAPHTENS 0T CpeHero L 145
yCTaHOBHMBLUEroCA aHauerus, °C
HonycKaemoe OTHOCHTENbHOE CPENHEe KBANPATHYECKOE OTKIOHE- 5

HME CIYYalHOM coCTaBNAwilei MOrpelHOCTH YCTAHOBKH 3afaH-
HOro JHAYEHKUA TeMNepaTyph! Hcnapurens, %

Koadhdmiment nenenus suixonasoro currana JHIT u ITII 1,2,4..919
Hlonyckaemasi OTHOCHTENILHAA MOrpeIHOCTs NENEHHA BhIXOJHOro *2
curHana, %
llpefid Hynesoro CHrHana ¢ eTexTopoM, %/u:
aThn 3
oun 2
YpopeHs QAYKTYAUMOHHBIX LIYMOB HYNEBOro CHMrHANA Xpoma- <05
rorpados, %

Jlonyckaemoe 0THOCHTENTbHOE CpeaHee KBANPATHYBCKOE OTKJIOHE
HHE BBIXOMHOI0 CHrHana xpomarorpador npu noIMpoBaHMH, %:

MHIKOCTH S W
napa, rasa 1,0
HonycKaemoe CHCTEMATHYECKOE HIMEHEHHE CpeOHero 3IHAYeHHs <6
BEIXOOHOro curHana xpomarorpados 3a 120 u HempepmiBHOR
paborst, %
Jlonyckaemoe OTHOCHTENBLHOE OTKJIOHEHME BLIXOJHOr0 CHrHANA 3

xpomarorpadoB NPHM M3MEHEHMH TEMMEPaTYphl OKDYIKAIOLIEro
Boamyxa ot 5 no 50 °C ua kaxmsre 10 °C, %

IlepeHocune woHHEKE XpomaTorpadge XIIH-1. IlpenxasHauessl nns KayecTBeHHOIO H
KONMHYECTBEHHOIO aHa/IM3a OPraHMYeCKHX M HEODPraHMYyecKHX KATHOHOB M AHHOHOB B
Pa3MHUHbIX 00BEKTAX NPHPOMHOrO M NPOMLINJIEHHOro NpoucxoxneHnsi. B ocHoBy Hx
NedcTBHSA TMOJNIOXKEHB METON MOHHOH Xpomarorpadmuu, coueraHme MerToma HoHoolMeH-
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HOM XpomatorpadHH ¢ HETEeKTHDPOBAHMEM IO 3JIEKTPONPOBOMHOCTH M C KOMIIEHCauHen
3JieKTponpoBoasulero GpoHa IMmoeHTa.

Xpomatorpad XIH-1 npeacraBnser coboit ananutuueckuii 610k (BA-87), B coctas
KOTOpOro BXONAT: HAacoc AJIA MojauM 3MOeHTa; KpaH, YCTaHOBJIEHHBIH Ha KPOHIITeHHE
HA BHYTpEHHEH CTOpOHE NAaHENH M MNpenHasHayeHHHH nnada orbopa N03HPOBAHHOIO
o6nema ucenenyeMol XHOKOCTH M BBEJICHMS ero B KOJOHKY; KOHIYKTOMeTpHyecKas
syeiika;, OIOK wMaMepeHus 3nexkrponpoBomHocTH; O6nok obpaborku H ynpaslieHHs
bOY-14.

Hacoc obecneunBaer craMNH3MpOBAHHBIKE MNOTOK 3JI0EHTAa, pacxol KOToporo
sajaercsd UMGpOBHIM KOJOBHIM MNepeKiwouareseM Ha nepenHed maHenn npubopa, a
NMOCTOAHCTBO = 3JIEKTPHUECKOH cXeMoi yIpaBJIeHHA MYyTeM MOJUEPXKaHHA NMOCTORHHBIX
o6opoToB 3IeKTpoABHraTEIs.

B npuGope HCNobayTCS ABa THNA KOJIOHOK — aHANHTHYECKas ¥ MONaBHTELHAS.

Bbnox wmamepenna anexkrponposogHocTH bBHI-04 saensiercs cocraBHOM uacThIO
meTeKTopa 3JIEKTpONpoOBOMHOCTH (KOHNYKTOMETPHMYECKOro), B KOTODBIA  BXONKT
KOHIYKTOMETPHYECKas siueHKa.

Xpomartorpad paGoraer cuemywuuM obpajoM. JINeKTpoMEXaHHYECKHMH Hacoc
CO3JIa€T peryJIMpyeMbi MOTOK 3JII0EHTa uepel aHAJHTHYECKYW H MNOJaBHTENsHYI0
KoNoHKHK. C NMoMOLIbi0 NO3MPYWILEro YCTPOMCTBA B NOTOK 3JI0EHTa BBOMSAT AHAIH3H-
pyemyio npoby. Ilocne KONOHKM MOTOK 3JI0EHTA MOCTyIlaeT B SIYEHKY [eTeKropa
3JIeKTpONpOBOAHOCTH. PasneneHHble KOMMOHEHTH Npobn, Mpoxons yepel sueHKy,
BHI3BIBAKT HM3MEHEHHe 3JIEKTPONpPOBOAHOCTH 3/I0EHTa, uTO (HKcHpyerca Oloxom
HamepeHna anexkrponpopogHocty BHI-04, Curnan ¢ bH3-04 nocrynaer Ha Bxoxn GioKa
obpabotrku u ynpasnenusi BOY-14. bnok BOY-14 paccuuteiBaer BpeMs yuepiKHBaHHsI
MHKa, €ro BLICOTY M IJIOINAMb, 8 IIPH COOTBETCTBYMINEH KanubpoBKe W KOHUEHTPAaUHIo
aHaJIM3HPYEeMOro KOMINOHEHTa, BEICBEYHBALT 3TH NaHHbIe Ha uudpoBom Tabllo, BHuaeT
IaHHbIE Ha uudponevarawliee YCTPOMCTBO HIIH 3allOMHHAET HX.

B komnnexr nocrapkyu xpomarorpada XITH-1 sxonsar: anamuruueckuii 6nox BA-87;
cerepoif OGnox nuraHus BIIC-68; komnnexkr HHCTpYMEHTA M NPHHAIJIEXKHOCTEH;
KOMIUIEKT 3aMacHBIX yacTel; KOMIEKThl CME@HHBIX ¥ MOHTaMHBIX 4acTeH; KOMIUIEKTHI
3anacHBIX yacred, MHCTPYMEHTa M NpHHajgnexHocrel nns Hacoca H-56; rexHmueckoe
ONMKMCAHME M MHCTPYKUHSA M0 3KCIUTyaTallMH; Macnopr; MeTOAMYEeCKHE YKa3aHWA No
METoJaM M CpeJicTBaM IOBEPKH.

OcnoBHEE TEXHHYECKHAE NAHHLIE

Bpema Brixona Ha pexumMm, MHH 30
Yposens QIYKTYAUHOHHRIX WYMOB, MKB 10
HoMuHaIsHAS cTaTHyeciKasa XapaKkTepucTHKa npeobpasoBaHHs 20
NeTeKTHPYLLero yerpoitcraa, MB * n/imr 20
INonyckaemast TNpHBENeHHAS MOrPELUHOCT: OETEKTHPYIOLIETO + 20
ycTpokicrea, %
HonyckaeMmoe cpegEee KBafpaTHuUeCKoe oTKNoHeHue, %:
BBICOT MMMKOB +3
MIoLIAaM » +10
BPEMEHHM YIEePKHMBAHMA +3

Jlonyckaemoe MaMeHeHMe BLIXOOHEIX curHanos 3a 8 u wenpe-
pHIBHOR paborskl xpomarorpada, %:
ANA BLICOT HKOB -
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IJIA NNOLAOH MHKOB + 20

VISl BpEMEHH YIepiKHBAHMSA + 6
MaxcrmansHoe naenesue Hacoca, Mlla S5
OrsocHTenpHOE OTKIOHEHME pacxona 3JI0EeHTE 0T CcpeiHero - ity B
sHayenus, %
IlorpeinHOCTL 380AHMA pacXOaa afmoeHTa, % + 10
Bepositrocts Gesorkasnoi paborsl xpomarorparha 0,94
Cpemrsit cpox cimy a6t npubopa, ner b

Xpomarorpad "Arar”. llpegHasHaueH [ns HAeHTHOHUKAUMH KOMIOHEHTOB AHAIN-
IHpYEeMOH CMEeCH H M3IMEpeHHS HX OTHOCHTEeNbHOro MM abcoMOTHOrO KONHYECTBA B
eNHHHLIAX KOHLEHTPAUMH M/ Macchl CooTBercTBeHHO. [Ipubop COCTOMT M3 OTHENIBHBIX
G1oKoB, coenMHEHHBIX Mexuy cobfoH 3NeKTpHYECKMMM M Ta3oBBIMH KOMMYHHKa-
IHAMH: HHIHKAIMK ¥ PEeryJIMpOBaHMS TeMIepaTyphl; NPOrpaMMHPOBAHHA M DEryiMpo-
BaHHA TEMMNEPATYDHl; 3JIEKTPOMETPHYECKOr0 YCHIHTENS; yNpaBJeHHs MNETeKTOpPOM Io
TENIONPOBOHOCTH; YNIpaBNIeHKS; MOAroTOBKK razos. Kpome Toro, B €ro cocraB BXONAT
yerporicrsa o6paborku uHdopmauun — npubop JIKC4, uurerparop HII-26.

OcHoBHbiM OGNMoKoM Xpomartorpada ABNSIETCA TEPMOCTAT, CONEPMAIIMH KaMepy
TEPMOCTATA PasHeNMTeNbHLIX KONMOHOK, KPHIUKY C OAHHM M3 CNeNYIOLMX XeTEKTOpOB
IMHO, OTI, 331, TAL, NP], a Takxe KpHIIKY, NpeaHasHayeHHYKw uns paborul ¢
KaMHNISpHOK KOJNIOHKOH.

B 3aBMCHMOCTH OT THNa HETEKTOpa, yCTaHaB/IMBaeMOro Ha Kpsuuke npmubopa, a
TaK)Xe OT BO3MOXHOCTH paboThl ¢ KaNmuNNApHOH KONOHKOH BHITYCKAT LIECTE MOMH-
dbuxaumii xpomarorpada (1abn. 2.14).

Iuanasonsr paboyux Temneparyp XxpoMarorpaduueckux KOJIOHOK, JETeKTOpoB M
HCIapHTeNe COOTBETCTBYIT 3HAYEHHAM, YKa3aHHEIM B rabmuue 2.15,

2.14. KoumumexTyougse yerpoicTsa s XpoMaTorpahon pasmrqasix Mo Hcamm

Uncno yerpoitcre obpa-
Mﬂm Xpoma- Yncno RETEKTOpOB BoTKH HH¢ﬂpHﬂl“‘[H Unmcno Ka-
Torpagda MANNAPHBIX

MU | OTH | 330 | TAIL | Non | JIKC4 HH;;I IE;EDP KOJNOHOK

— S
—

1

2 ]
2.15. Imanasons: pabowmx reameparyp xpomarorpadsuecksx KOMOHOK, NETEXTOPOE M MCIApH-

I

I
| b ey ]
(I B
e e = e = =S
Pl e i i

O L e L B
|
I

Ofnext IImanason mamepenmusi, "C Iluckpernocrs, C
KomoHKH 50...450 1
Henapurem 50...450 10
IO 150...450 10
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[Ipodonmenue

Obsexr Inanason uamepenus, °C I JlucxperHocts, °C
AT 50...400 10
331 50...350 10
TAI 150...350 10
non 150...250 10

B xoMnnexkT nocraBKK xpomarorpada sxonar: repmocrar ¢ [IHI; repmocrar ¢ UTIL;
repmoctat ¢ I3]1; repmocrar ¢ TAIl; repmocrar ¢ [IPIl; repmocrar ¢ IIHI v Kanunnsp-
HOH KONMOHKoH; 610K HHOHKALMH H pEeryjHMpOBaHMS TeMIeparyps; O/ioK nporpaMMH-
POBAHHMA H DEryJIMDOBAHHSA TeMIMEpaTyphl; 3/IeKTPOMETDHUYECKHH ycHNHTENE; 6JI0K
ynpaBJieHHs JeTeKTopoM Mo TemnsonpopogHocTH; 610K ynpaBnenus nis paborm ¢ MK,
NTII, 331; I®]l; 6ok ynpapnenus nist paborst ¢ TALl; 6moKE NOgroToBKH rasos nis
paborst ¢ IHIO, ITI, 331, TAI, MoJl, xkamunnapHod KoNOHKOH; NaGoparopHuIH
KoMneHcauHoHHe camomummymusi npubop JIKCA-003; snextpoHHB# umdpoBoi
unrerpatop HIl-26; KoMIIeKT cCONPOBOAHTENBHOR M 3KCIUIyaTallHOHHOR JOKYMEHTAlLHH,
B TOM UHCJIe MeTOIHuecKHe yKasanus MH 553—88.

OcROBHLIE TEXHHQECKHE [TAHHLE

MuHMMAILHAR AMIUIMTYA BBLIXOMHONO CHrHANA B MAKCHMYME
xpomatorpadHueckoro NMMKa NpH onHOH (HKCHPOBAHHOH CDEN-
HeH KOHUEHTpPaIMM KOHTPONLHOrO Bemectea B perexrope (C)s
onpemensemMol no KOHUEHTpAUWK KOHTPOJLHOrO BellecTBA Ha
Bxome B xpomarorpad, % KoHeyHoro sHayemMs LrKans npubopa

JIKCA4: o
nns TN > 1-10! € (no renmany)
nna 3311 > 2+1013 C (no mumpany);
> 3+ 1011 C (no merodocy)
nna TAJI > 2+ 1013 € (mo merapocy);
> 1+1012C (1o asobensosty)
nna OTII > 5-10° C (no remrany)
nns O] 2 1-1010C (mo meradocy mns
HOrO KaHANa);
= 1+104 C (no meradocy nns
tbochoproro Kanans)
Tpenens: o6Hapyxenns, r/c:
nns [TAL 5+10—12 (no rerrrany)
nna 3]0 5+10—14 (no numpany);
3-10~12 (no meragocy)
nna TAI 1+10—14 (no docdo
metadoce); 31013 (mo
A301Y B uoﬁmaunc}
ons JTII 2-10—? (mo
ans N0 3 10-1 {nn napea
metadoce); 31013 (mo
bocdopy B meradoce)
Il#anasue CcKOpOCTH TNPOrPAMMMpPOBAHMA TEeMMEpaTypel ¢ 1...40

aUCKperHocTbio nepexmoverna 1 “C/luun, *Clumn
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JonycKaemoe QTHOCHTENBHOE OTICJIOHEHME CKOPOCTH IIPOrpaMmm- + 2.5
pOBaHMS TeMITepaTyphl TEPMOCTATA KONOHOK OT 3a0aHHOH CKopoc-

TH NporpaMMupoOBaKus, %

HomycKaemoe OTHOCHTENIBHOE CpeHee KBAIpaTHuecKoe OTKIoHe-

HHWE B HM30OTEPMMUYECKOM peXxume npu pabore ¢ KanmuIuIsApHEIMHM

KoNIoHKam¥u, %:

BBICOTHI M TUTowanm ¢ ITTHIL 5
BpEeMEHH YOepKHBAHUA 1
YposeHr DAYKTYaUHOHHEIX IIYMOB HYJEBOro CHMrHama xpoma- 2

rorpada gacroror He menee 0,05 'y npu MuHKMManbHOM Koadhu-
LHEHTe MeNeHMs HYJEBOro CHrHana, % KOHEYHOro 3JHEUEHHS
LIIKATKI peruerparopa

Iotpebnsieman MomHocTs, KB - A:

MpH BeIXOHe Xpomarorpada Ha peMM M B pexMMe IHHeHHO- 2,0
ro NporpaMMHpoOBAHMS
rocrie BbiX0oaa Ha PeXxXHuM 1,9

HnaKoCTHHH MHKDPOKOJIOHOYHBIH XpoMaTtorpad ¢ aBTOMATHIHDOBAHHOM CHCTEMOH
obpaborke mEQopManuu "Mummxpom-17. [lpenHasHaueH §nnis pa3neNeHHsl, a TaKxKe
KOJMHYECTBCHHOr0 M KauyeCTBEHHOro aHajiM3a cMecel BelecTB METoJoM KOJIOHOYHOM
xpomaTtorpaguu. Ero Mcnosiib3ywor COBMECTHO C KOMIUIEKTOM Xpomartorpaduueckoi
aBTOMaTH3MpPOBaHHOM cHcTeMB! 06pabotku mHpopmaiun (ACOHX).

NMpunuun pgesicrBusg “Munuxpoma-1” 3aKiwuaeTcds B XpoMaTtorpadhHyecKom
pasfeyieHHH MOJIeKYyJl pa3jIMyHOoro THNa. AHalu3upyemylo Npoby BBOAAT B CJIOHN
HeNnoaBMXHOK ¢assl. BMmecte ¢ nogerxHoH da3of KoMnoHeHTh Npolsl NepemeianTcs
BOOML cjlosl copbeHTa €O CKOpOCThIO, 3aBHCSMIEN 0T XapakrTepa B3aHMMOJIEHCTBHSA
KOMIIOHEHTOB € HENONBHXXHOM M IonBMxHOH dalamMu. PasgefieHHe KoMIOHEHTOB
npobBl OCYIIECTBIACTCS B XpOMAaTOrpadHMuyecKux KoJoHKaX, 3aMoJIHEHHBIX TOPUCTHIMH
marepuanamu. ACOHX obecneunsaer cbop u npeobpasoBanue JaHHEIX XpomaTtorpada,
BHIYMCIIEHME TUIOMANH MHKOB, pasuellienHe IJIoXO pasne/iMBIIMXCS NMHKOB, TECTHPOBA-
HHe HHTepdelica rpadMyecKoro gucnies u 1. 1.

IlporpammHoe obecneuenne BrNOMHsAercs Ha sswKax  “®oprpan-IV® u
?AccembBnep”.

Ipubop cocTOMT M3 INEKTPOHHOIO M ONTHKO-MeXaHHyecKoro 6JI0KOB H Hacoca.

llopeuxcHas ¢asa u3 peseppyapa HaGupaercsi Hacocom. IlpoBGa ¢ nomomeio yer-
posicTBa 115 BBoga Npobel HAHOCHTCA Ha BepXHMH cliol copfeHra B xpomartorpaduuec-
KoH KoJIOHKe. JJII0eHT M3 Hacoca 4Yepes YCTpoHMcTBo /il BBojga Npobel Mocrymaer B
KOJIOHKY, B KOTOPOH KOMMOHEHTH CMECEH CEeNeKTHBHO YEPXKHBAKTCH HeNonBHKHOIM
tasoi. Bexonsmuii u3 KONOHKH 371I0aT NMPOXOMMT 4Yepe3 KIOBETY CIEKTpodoToMerpa,
GHKCHPYIOMIETO TOroUeHHEe CBETa 3JIH0aTOM.

JHaueHHe NOrNoWeHHsA GUKCHPYEeIca CNEKTPodoTOMETPHYECKHM JETEKTOPOM M ¢
ITIOMOIIBI0 IJIEKTPOHHOTO DJIOKA BRIBOAMTCA Ha perMcIpHpyioliee yCTpoOHCTEO.

PexxuMbl feTeKiuH: 0OqHOBOJMHOBOM, MHOroBoIHOBOH, Cnexkp™.

BoamosHa pabota B rpaiHeHTHOM peXxXHME.

Xpomarorpad "Munuxpom-1” uMeer aee MogHdHKaLHHK:

"Menuxpom-1-B” — ugKocTHEIA MUKDOKOIOHOUHEIH XpoMarorpad ¢ aBTOMAaTHIH-
poBaHHOH cHcTeMOH oOpaborku uHbopmauun; B cocrae ACOHX BxoauT BHIUMCIIMTE)E-
Hbl Komnneke 15SBYMC 28-025;

"Mumuxpom-1-11” — MUIKOCTHEIH MHKDOKOJIOHOYHEIM XpomaTtorpad ¢ aBTOMAaTH-
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aupoBaHHOH chcremMoli obpaborku uHpopmaumu; B cocras ACOHX Bxogut MuKpoIBM
IBK MC 15-1.02,

B Kommiexkr mocraBkn "Mumuxpom-17 BXONAT: 3NEKTPOHHBIA M ONTHKO-MEXaHu-
uecKui GNOKH; HacoC; KOJIOHKA ¢ y3JloM BBOJA Npobsl; KMIKOCTHBIN KpaH; naBGoparop-
HHH KoMneHcamMoHHbIH camonuuymmi npubGop JIKCA4-003; xpomarorpadbmueckuii
KOMIUJIEKT aBTOMaTHIHpoBaHHOK cHcTembl obpaborkn mubopmauun ACOHX; kommnnexr
3aMacHBIX YyacTeéd, MHCTPYMEHTa M NpHHANNEXHOCTeH; KOMIUIEKT 3KCIITyaTalfHOHHBIX
JOKYMEHTOB; BEJOMOCTb IKCMNYaTalHOHHBIX JIOKYMEHTOB.

OcHoBHLIE TEXHHYECKHE JAHHLE

CrexpansHEIi OHaNasoH, MM 190...360
O6semuan Nogaua Hacoca, MK/ MHH 2...600
MaxcumamsHoe pabouee napnexnme amoenta, Mlla 5
Musnmamsseii ofbeM BBOOHMMONA NPobBI, MK 0,1
Bpemsa Brixona Ha pEXXHM, U 0,5
Hpeitd nynesoro curKana, e, 0. n/q (¢ MMHTaTOpOM) 5-10—3
Ypopessb GayKTyauMOHHBIX WYMOB HYJIEBOr0 CHIHAMA, €, 0. . 1-10—4
Jonyckaemoe 3HAYEHHE OTHOCHTENLHOTO HIMEDEHHA BHIXOTHGTO <5
cHrHana (BbicoTa NMMKa) 3a HOpMHpOBAHHOE Bpems 48 u, &

JlonmycKaemoe oTHOCHTENbLHOE CpeHee KBAAPaTHUECKOe OTKIIOHEe- 1
HHE BBIXOHOro curHana, %

Honyckaemoe OTHOCHTENILHOE OTKJIOHEHHE DAacXOfa 3/0eHTa OT 2
cpenuero sHauenud, %

llonycxaemas OTHOCHTE/bHASA NOrPEUIHOCTS AENeHNUA BHXOMHOr0 5
curuana, %

Makcumamuaa norpebnaeman wMomEHocte Oea camormacua 0,25
JIKCA4-003 1 3BM, xB- A

Cpennnan napaborka Ha orKas Ges DBM, u 4500
Macca xpomarorpada 6Gea 9BM, kr 45

MEKpOKONOHOYHEN XHIKOCTHEE xpomarorpad “Mmimaxpom-2”. llpenHasxayeH
ANA pa3jfefieEHsl CMeced BEIECTB METOJOM BHCOK03bDGEKTHBHOM XHIKOCTHOM
XpoMmatorpagus, KOMHYECTBEHHOrO aHAaNH3a W HISHTHMHMKAUMH KOMIMOHEHTOB pa3je-
naemo cmecH. Bnorogaps ocHameHulo npubopa YCTPOMCTBOM aBTOMATHUECKOro
no3upoBaHus npob, NporpaMMHpPOBaHHLIM I'DAJHEHTOM M NEPBHYHOM MaTeMaTHyecKoi
o6paboTKoH XpoMaTorpaMm €ro aHaJlHTHYECKHE BOIMOJXKHOCTH 3HAUMTENIBHO PACLIHDH-
JIMCH 110 cpaBHeHHI0 ¢ mpubopoM "Munuxpom-17.

llpunun percreuA xpomartorpada "Munuxpom-2” 3aKimoyaercs B pasmelleHMH
cMeceH Ha XpoMarorpadpHyecKoH KoJIOHKE MEeTo10M BHICOK03hheKTHBHOH HHUIKOCTHON
Xpomarorpadns ¢ NoclneayoIiuM JETEKTHPOBAHHEM 3II0EHTa C MOMOLILI0 MHOTOBOMHO-
BOr0 CKaHHPYRILEro CNeKTpodoTOMETPHYECKOT0 IeTEKTOpA.

Xpomarorpad cOCTOMT M3 ONTHKo-MexaHuueckoro 6noka (OMB) Muxpomnpuueno-
ro Hacoca, aBTOMaTH4YeCKoro nosaropa npob, xpomarorpad Hyeckoi KOJIOHKH, MOHHTO-
pa, KJlaBHaTypH H MHKponpoueccopHoro 6/ioka ynpapnenus (BYM). BYM ¢ nomouisio
MOHHTODa ¥ KNaBuatyps ynpasnser OMb, MuKpomnprueBsIM HacOCOM, aBTOMATHYEC-
KHM posaropoM mpob. Takol Gmox ynpaBlieHHs mo3soisfer orolpaxkats Ha 3KpaHe
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MOHHTOpA peXHM XpomartorpadpupoBaHud, popmupopaHue u Habop rpagmeHTa, Xpoma-
TOrpaMMbl B OfHO- H MHOIOBOJIHOBOM pE)XHMaX, KBasMrnagkue yasrpadHoneroBnie
CIEKTpH KOMIOHEHTOB pa3jiefifeMOH CMEcH, NpPOBONHT, NepBHUHY® o00paborKy
XpOMATOrpaMM, BEIMOJIHATE CEPHIO aHAJIMIOB IO 3aJIaHHOH MporpaMMe.

AproMmarrueckuif gosarop npob B COBOKYMHOCTH ¢ MHKPONPOLECCOPHBIM HACOCOM
BRITIONIHAEGT cpasy MJBe OuYeHk BaxHHEe (yHKuMM: Habmpaer M pmosmpyer npoby B
KOJIOHKY, a Takxe (OPMHDYET XOPOLIO BOCIIPOM3BOMHMAIN IPAMEHT B INIPHI] Hacoca.

Xpomarorpad "Munuxpom-2” skoHommueH. CpemHmil pacxon 3/moeHTa Ha OIMH
asamus cocrasnser 1300...1600 mxn (o6beM xpomatorpadHuecKo KOMOHKH —
200 mxn),

MuxponpoieccopHoe yrnpasJjieHHe JaeT BO3MOXHOCTh MPOBOJHTH CEPHIO AHAJIH3IOB
no sapaHee 3amaHHoM nporpamme. IIporpaMMHDYIOTCA: YHCIO AHANMM3HpYyeMuIx obpas-
110B; AHANMH3HpYeMuH o0BbeM; NocllenoBaTeNsHOCT: BBOmAa O0DpasmoB B KONOHKY,
dopMupoOBaHKHe H MOAaYa rpagHeHTa; CMeHa IUIMH BOJIH M yHC/a OJMH BOJIH B MHOIO-
BOJIHOBOM PEXHME NeTeKlHH.

MonuTOp H QYHKUMOHANbHAR KIaBHATYpa NMO3IBONIAIOT BECTH OHAJIOr ¢ Xpoma-
torpadomM, NpOBOAKTL MNepBHuHy® o6paboTKy Xpomarorpadpuueckod HHOOpMAIHH
(onmpenensaTs BpeMs yuepxaHud, IIIOMANs ¥ BECOTY NHKOB).

OcHOBHLIC TEXHAYECKHE [AHERC
JIHanasoH QNIMHE! BOJIH, MM 190...360
JIMCKpeTHOCTD CMEeHE! [JIHHEL BOJTHEL, MM 2
TouHOCTE YCTAHOBKH [/TMHE] BOMHEL, MM +0,5
BocnipouspoaMMocTs [UTHHE! BOJIHEL, MM + 0,01
YposeHs GNyKTYaLMOHHEIX IIYMOB, €. 0.1, B NOTOKE 3/0eHTa 1-10—4
Ilpedid Hynesoro curHana, €. 0. i./u Ha MMMTATOPE KIOBETHI §-10—3
Cpensee KBagparHuecKoe OTKIIOHEHHME M0 BLICOTAM NMHMKa, % 1
ApBToMarHyeckuit nosarop npob:

yueno npob 28

»  HABHpaeMbIX 3MOEHTOB 8

Muxpommnpuuesoit Hacoc:

MaKcHMansHoe paGouee nasnenwe, Mlla 5+0,6

OHAMA3I0H PacXoaa aJoenHTa, MK/ MuH 2...600

HecrabunsHOCTL pacxopna, % <+0,8
Ob6zem xpomarorpadmuecKon KONOHKH, MK 200...400
Cpemsmit pacxom 3/mMOeHTa HA OJIMH 8HAJIM3, MK 1300...1600
MaxcumansHas norpebnaemas MouHocTs, KB A <03
I'abapurHiie paamepsr, MM 900450700
Macca xpomarorpada c MoOHHTOpOM, Kr < 45
Hapaborka na orxas, 4 4500

JlaGoparopresi xpomarorpad JIXM-80 (monmems 9). IlpennasHauen mis MaccoBbiX
4HAJIH30B OPraHHYECKHX M HeOPraHMYecKMx rasoobpasHbiX ¥ KHIKHX COSHHEHHH NpH
BBITIONIHEHHH aHAJIMTHUEeCKHX pabGor. B OoCHOBY ero jnedcTBHMs MOJOXEHBI METOb!
rasoancopbUHOHHOR M ra30XHAKOCTHOH XpoMaTorpady B H30TEPMHYECKOM pexume,

Xpomarorpad COCTOMT M3 OTHENBHBIX GJIOKOB, KOTODHE COENMHSAIOTCH MEXxny
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coboM 3NeKTpPHYECKHMH H Ta30BEIMH KOMMYHHMKauHAMH. OcHoBHbIM BJI0KOM SAABNSETCSH
GJioK TepMocTaTa, BKJINUYAKIHE TEPMOCTATHPYEMYH0 KaMepy, B KOTOPOH yCTaHOBJIEHE
xpomatorpapuueckue KoJIOHKM — paboyasi (B KOTOpY0 BBOAST aHAIH3MPYEMYIO
npoby) u cpaBHuTensHas. [IpuGop HMeeT CLeMHYW KPBILIKY, Ha KOTOPOH yCTAHOBIEHSI
JieTeKTop ¥ ABa ycrpokcrsa BBoga npobmt (ucnapmrens). HeoBxomumble 3HaueHHN
TEMMEpPATYphl B TEPMOCTaTaX KOJNOHOK NETEKTopa M MCMapHTEeNeH 3ajaloTcd M mnojuep-
AHHBAIOTCA COOTBETCTBYHILMMH DIOKAMH peryIHpoBaAHHSA TeMIIepaTyphl.

ABTOHOMHEIMH GJloKamu B Xpomarorpade spnsiorca Bropuulbiid npuGop JIKCY u
uHrerpatop HMII-26.

B Komnnexkr nmocraBKd xpomarorpadga Bxoasar: GJIOK MHUTaHHA HeTeKropa yibTpa-
¢HoNeToBOro norioueHHd; 60K NUTAHKMA 030HaTOpa; OJIOK perynstopa TeMmIeparypsi;
070K HHOMKaUKK, ONMOK noaroToBKH raszon; 6JI0K 03oHaTOpa, CIBOEHHBIH BNIOK perylis-
TOpa TeMIepaTyphl; neTeKTopHasa Kpsiuka; DJIOK TépmMocTaTa; 3NEKTPOHHBIH 1HGpoBOH
uurerpatop HL-26; nabGoparopHeid KomIeHcauMOHHB camonmuywmii  npubop
JIKC4-003; mamepuTes MalibiX TOKOB; KOMIUJIEKTH 3aTIacHBIX, CMEHHBIX H MOHTaXHBIX
yacred; KOMIJIEKT HHCTPYMEHTA ¥ NMPHHaAJIe)XHOCTEH; KOMIJIEKT CONPOBOMMTE/NLHOH M
IKCMTyaTalHOHHOH JOKYMEHTAL[HH, B TOM YHCJIe METOHYECKHE yKa3aHHA.

OcBOBHLIE TEXHHYECKHE NANHLIE

MuHHMaMbHAA aMIUTHTY QA BEIXORHOrO curHana (A) B MaKcHMy-
Me XxpomarorpaduuyecKoro nmuKa npH oaHol GHKCHpOBAHHOM
CpenHeH KOHLEHTPALMM KOHTDONLHOTO BEUIECTBA B JeTeKTOope
(C), onpenenAemoil No KOHUEHTPALMH KOHTPOJILHOIO BELIECTBA
Ha BXOMOe B xpomarorpade: &
NpH KOHTponbHOM BemecrBe oxkreH, C % wmxams npubopa
JIKC4
NpH KOHTpONbHOM Bewecree Hapranan, C % wxam: npubopa
JIKC4
lNpenen o6Hapymenus, r/c:

=1-107

>3-107

no OKTEeHy

no Hadranaxy
Ilonyciaemoe OTHOCHTENTBHOE CpeHee KBANPATHYECKOo: OTKIIoH:-
HMe, %:

BBICOTH! M MIIOLIAMM THKA

BPEMEHH YIepIXHBaHKA
Ypoeens (QOyKTyauMoHHEIX IOYMOB HYJEBOr0 CHrHana Ha
MHHHMAJILHOM pafouemM [OManasoHe HIMEPEHHA, % [IKAIN
norexumomMerpa JIKC4
IInranue — or cerH NepemeHHOro ToKa:

Hanpaxenune, B

yacrora, ['u
ITorpebnaemas mMouHocTs, KB A:

MpPH BRIXOME HA PEMXCHM

MoCse BRIXOMA HA PEeXcHM
Yenosua sKeruTy aTarpm:

TEMIIEPATYpa OKpyXawmero Boagyxa, 'C

OTHOCHTENTLHAA BIIAXHOCTL BO3Oyxa, %

armochepHoe nasnenne, Klla

< 1-10=7
< 5-10-%

5,0
2,0
<2

220'%,
50+ 1

2,5
10...35

30...80
84,0...106,7
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ABTOMATHIHDOBAHHAS HH)OPMAMAOHHO-HIMEDHTE/LHAS AHAJIMTHUECKAS! CHCTEMA
"Kommnexraas xpomarorpadpmueckas naGoparopma KXJI-17. Ilpemnasmauexa pnns
BBICOKONPOHIBOOMTEIBHOIO MACCOBOrO AaHANIM3a OpPraHHYecKHX M HEeopraHMYyecKHX
ra3oo0pasHbIX H KHOKHX COENHHEHHH. AHAJIM3 MPOBOJMTCH OAHOBPEMEHHO MO MATH
ra3oxXpoMaTorpadHuecKuM KaHalaM ¢ HCMOJIb30BaHMeM aBTOMaTH3HPOBaHHOH o0bpabor-
KM XpoMartorpapnuecKor HHGOpMalHH.

Cucrema KXJI-1 coamana Ha Gase yHuBepcansHoro nabopatopHoro xpomarorpada
JIXM-80 u cneugmanM3upoBaHHOrO YMPAaBNAIOMIEr0 BHYHCIHTENLHOrO KOMIUIEKCA H
aBNsercd HHbopManHoOHHO-HaMepHTenbHOH. Kpome Tpéx xpomarorpadoB M BHYHCIH-
TEeNIbHOr0 KOMILIEKCa B Hee BXONAT nsaTs npeobpasoparesiell HaNpsDKEHHS BBIXOIHOMO
CHrHalla xpomatorpada B 4acTroTy, BBOAMMYI B BHIUMCITHTeNbHBIA KoMruiekc. Jlpa
cBOoDONHBIX M3MEPHTE/IbHBRIX KaHana MOryT OBTE HCMONMB3OBaHBl OMA NOMKIIOYEHHS
NPYTHX XpomaTtorpadoB, He BXOAAIIHX B KOMIUIEKT MNOCTABKH, NpHobperaeMuix
NOMOMHHTENEHO MIIH MMEILHXCH Y norpeburens.

O6paborka xpomarorpadpyeckor HHGOPMAIIHH ABTOMATHIHPOBAHA H OCYLUECTBIIS-
eTcs B peafibHOM Maciutale BpeMeHH He3aBMCHMO N0 BeeM (110 NMATH) KaHanam Tak, uto
aHaM3 MOXHO HauMHaTh No moboMy KaHany, He ofpauwasi BHEMAaHHS Ha TO, B KaKoM
CTAJHH HAXONATCA aHAJIM3bI 10 IPYTHM KaHalam.

Cucrema nporpammHoro obecnevennss KXJI-1 ocymecrensier B pealisHoM Maciitabe
BpeMeHH M0 KaXnoMy XpoMarorpadHuecKoMy KaHaly clenyloluue onepaimu:

annpoOKCHMAIHI0 ¥ KOPPEKLHI0 npeiida HYNeBOR NHHHH,

obHapyXeHHe XpoMaTorpaguyecKux NUKOB MO TEKYIIHM 3HAYEHMSIM BBIXOIHBIX
CHrHanoB XpoMarorpada;

onpejefieHHe NapaMeTpoB XpomarorpadHuecKHX NMHKOB — BPEMEHH YMNEPKHBa-
HHM S, BLICOT H NJIOLLAIH;

dopMHpOBaHKEe rpayHpoBoYHOH Tabiuus! npu pabore B pexxuMe rpagyHpoBRKH,

MACHTHOHKAINIO XpoMaTorpaduueckux NMHKOB N0 rpagyMpOBOUHBIM CMECSIM H
pacuer KOHUeHTpauui KOMIIOHEHTOB aHAMIHDYEMOH CMECH;

npu HeobXOMMMOCTH BEIIAYY 32 BpeMs aHallHia 10 ABAaJUATH YEThIpeX HBYXIO3H-
IHMOHHBIX JHCKPETHHIX CHI'HAJIOB yINpaBJIEHHA.

IlpepgycMoTpeHa BO3MOXKHOCTE MOAKMOYEHHS MEPCNEKTHBHBIX Xpomatorpados,
Hanpumep Monenu 3700 u "Arara”.

B kaxnom Kanane cucremsl KXJI-1 BRNONMHSATCS CNeAYOUHE ONEepalHu: |

rasoxpomartorpayuueckoe pasfiefieHHe aHaIM3IHPYeMOH CMECH Ha OTHe/bHHE '
KOMITOHEHTHI; |

dbopMMpOBaKHEe XPOMATOrpaMM B BHJE aHAJIOTOBLIX CHTHAJIOB ¢ KOHTPOJBHOH
sanuceio Ha noreHusomMerpax KCII4;
npeofpajoBaHue AHAJNOroBHIX CHIHAJIOB XpOMAaTOrpaMM B 4acToTHele B Dnokax'
BITHY-2;

BBOJ YACTOTHBIX CHTHaJIOB XpomartorpamM B YceuenHoe YCO u npeobpasoBanue
HX B uHdpoBoH Ko,

nporpaMMHas obpaborka xpoMarorpadpmueckod HHGOpMALHH B PEXHMAX AHAITH3A,
rpafyHpOBKH B NMOBEPKH;

HacTpoMKa ¢ [aHenW oneparopa-xpomarorpadgucra peXuWMOB MpOrpaMMHOK
00paboTKH ¥ BBOX COOTBETCTBYIOLUMX NapaMerpos;

neqars pesynsratos obpaborku.
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B cucreme ofecrneueHa BO3IMOXKHOCT pacyera KOHLEHTpALMH Mo moboMy H3
Cleqy0IHX METONOB:

HOPMaJIH3AIMH ¢ MCTIONB3OBAHKEM IPANYHPOBOUHBIX K03dDUIMEHTOB;
HOpPMaJiH3auuy 6e3 yuera rpafyHpoBOYHEIX KoadhdHIlHeHTOB;
"abcoMmoTHOM” rpamyHpPOBKH;

BHYTPEHHEH CTAHADTHIAIIHH.

PesynsraTtel aHanmH3a BHOA0TCH Ha neyatsh B ynoOHOM nns omeparopa gopme # B
obmeM cliyyae BKIMOYMOT: JaTy H BpeMs aHajiM3a; HoMep KaHalla; MopsanKoBbiA HOMEp
aHanMaa; cnocob pacuera KOHIEHTpALMH, 3HAUEHHA BpEMEH YIEpKHBAHHA, BBICOT H
nnouiany NHKOB; 3HAYEHHA KOHIIEHTPAIIMK B KOab! BEIecTs.

B xommnnexr cucremnt KXJI-1 sxomsar: xpomarorpad JIXM-80, momems 2,
TY 25-05.2815-81; xpomarorpad JIXM-80, momems 3, TY 25-05.2815-82; xpomarorpad
JIXM-80, monens 6, TY 25-05.2815-82; cneunanusuposarHoe YCO YBK Ha 6ase IIC-315
nnsi xpomarorpada (Yceuewnoe YCO), TY 25-08 (3T3.031.011-82); nare Grokos
npeobpaszoBanus HanpsuxkeHus B yacrotry BIIHY-2; Komnnekr MOHTaXHEIX wvacrei;
BEAOMOCTh 3aMacHBIX yacredl H NpHHAOJEHKHOCTEH; KOMIIEKT 3allacHLIX yacTed M
NpUHALNIEKHOCTEH; BEIOMOCTh 3IKCIUIYATAUMOHHBIX NOKYMEHTOB; 3KCMIyaTallMOHHAR
NOKYMEHTauMs; cnennduKauusa NporpaMMHON NOKYMEHTAIHH, NpOrpaMMHasl MOKY-
MEHTaLHA.

OcHOBHEE TEXHHYECKHE [AHHEE

Honycikaeman OTHOCHTENbHAR CYMMADHAS TOrPeLTHOCTh HIMEpPE- +6
HUA KOHLEHTPALMA KOMITOHEHTOB B TECTOBOH cmecH, %

Bepoarnocrs GesorxasHoit paborsl Kamporo KaHANA CHCTEME! 38 = 0,88
2504

CpenHee BpemMs BOCCTAHOBIIEHUA CHCTEMBI, U <4
Cpemmm#t cpok ciry bt cHCTEME, ner =8

Xpouaro-3dpdysno-macc-cnexrpomerp (xpomarorpadp) MX-1312B. [IpegmasHauen
A KOJMHYECTBEHHOro ¥ KAYecTBEHHOro aHalMaa CNOXHBIX FajoBBIX H MHIKHX cMeceH

¢ remneparypoii Kunenust He bonee 350 °C. KauectBeHHBIH aHAJIM3 NPOBOJHTCA KakK Mo
BpPeMEHH BBIXOIa KOMIIOHEHTOR K3 XpoMarorpapuuecKoH KOJMOHKH, TaK M ITyTeM
onpenesieHHsa MONEKYJIAPHOH Macchl KOMIIOHEHTOB.

ITpubop COCTOMT K3 3NEKTPOHHOW H AHANMTHUECKON wacTeff H HACTONLHOrO BBIYHC-
nurenbHoro Kommnexkca “Hekpa-1255" u npemcrasnsier goboH xpomarorpad HOBOrO
THNa. B coctaB ero BXomsT YHHBEpPCAJBHAIN HOHHIAUHOHHBIA IeTEKTOp, Onpenensiomui
KONMUECTBEHHLIM COCTAB KOMIOHEHTOB cMecH, K 3¢dy3HoMerpHyecKas Kamepa
(siuesica Kuyjcena), nossonsomas yCTaHOBHTE MOJNEKYJISIDHBIE MAacChl 3THX KOMIIO-
HEHTOB.

YuuBepcaNbHBH HOHMIAMOHHLIH nereKTop ofnamaer BHICOKOH YYBCTBHTENS-
HOCTHIO KO BCEM KJIaCCaM BEUECTB. JTO MACC-CIIEKTPOMETD, B KOTOPOM KOJINIEKTOpHas
CHCTEMAa YCTpOEHa Takum obpasom, uTO BCé OQHOIApAMHBIE MOJOXKHTENbHBIE HOHBL C
MaccoBBIM uYMcJioM B nHanasoHe 36...200 nonmamanwt Ha OOHE ANMMHHBIH KOJJIEKTOP.
CyMMapHBIH TOK 3THX MOHOB, YCHIMBAEMBIH 3JIEKTPOMETPHUECKHM YCHIIHTEIIEM,
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perucTpHpyerca caMonucueM uinH uudpobod cucreMor perucrpany. HoHbl ¢ MaccoBbI-
Mu uucnamu 8...32 monapawnT Ha mpyrofi KoJsuleKrop, Koropeii B 0GBIYHOM pexume
paborsl mpubopa 3azemJieH, HO NPH HalagouHbIx paloTax K JaHHOMY KOJNEKTOPY
MOXeT OBITh NMOAKIIOYEH 3IEKTPOMETPHYECKHH YCHIIHTE b,

IddysnomerpuuecKas Kamepa pacfioJiOXeHa MEXOy xXpomarorpaduuecKon
KOJIOHKOH M perekropom. ObGbeM ee TakoB, uTo B Hed “nomemjaercsa” NHIIbL YacTs
xpomatorpapuueckoro nuka. Ilpu omnpeneneHus MoNEKYJNSAPHOW MacChl BENECTBA B
XpomaTtorpadpuyecKoM NUKe KIanaH, CTOAWMM MeXay xpoMartorpabHueckod KonoHKoM
u 3¢dysnoHHOK Kamepoif, 3aKpeIBaercs MocJie NPOXOXMEHMS BEpPWIMHM MHKA yepes
nmerekrop. CMecs KOMIIOHEHTOB, OCTABWAACH B 30DYyIHOHHON KaMepe Iocie 3aKphTHSA
KJIanaHa, BhITEKAeT Yepel OTBEpCTHe Malloro auamerpa B netekrop (MoTok Monexkynsp-
ubui). llanenue nanenuss B 3dGysMoHHON Kamepe onpenensior no popmyne.

P = Pnff‘ W,

rme F, - napnenue B 3dpdysmonnos Kamepe rpu ty; S, = V T/Ma — cKOpocTs OTKauKy
rasa u3 3¢dysnoHHOH Kamephl; T — abcomoTHas Temneparypa rasa B 3ddysnoHHOM
KaMepe; ¢ — MOCTOSHHAS, JABHCAINASI OT QUaMerpa oTBepcTHA; M — MoleKynspHas
Macca rasa; t — Bpemsi otKauku sddysmonHoi Kamepm (or Py mo P); V — obsem
3¢ dy3HOHHOM KaMephl.

MoneKkynfapHYI0 Maccy BEIECTBA HAXONAT MO CHATOM KpHBOH 3ddy3um naHHOro
BelLecTpa.

B xommiexr mocraBkM pxopsr: xpomatorpad MX-1312B; xomryekr 3anacHbIX
yacTed; KOMIJIEKT 3aMacHOro HMMYLUECTBA M IpHHAJNEXHOCcTeH K 3NeKTPOHHOMY
TIOTEHIMOMETDY; HHTepdelc; KORTPONep MarucTpaly; pYKOBOACTBO MO IKCITYaTallHH,
METONHKA MOBEPKH; QOpMYINAD; BENOMOCTh 3aNlacHBIX yYacTed M NPHHAIJIEXHOCTEH;
KOMIUIEKT JKCMIyaTalMOHHLIX M[OKYMEHTOB BBIYHCIHTENRHOrO Komiiexca "Hek-
pa-1256”; rexHuueckoe onmcaHWe ¥ MHCTPYKUMS MO 3KCIUTYATALMM UHGPOBOro BOMLT-
merpa L1516.

IloBepky xpomarorpada MX-1312B npoBomsT B COOTBETCTBHM C METOIHKOM,
Bxogswed B KoMIeKT nocraBKy. Ilepuomguunocts nosepku — 1 pas B rog. B nponecce
MOBEPKH BBIMIQNHAIOT C/IEQYIONHE ONEPalHH: BHEWHHA 0CMOTD; NOBEpKa COMPOTHBITe-
HUS HIONALMH CHIIOBBIX Lened; orpeneieHHe NOpOra YyBCTBHTENBHOCTH; IOBEpKa
CyMMapHOH OTHOCHTENbHOM TNOIrPEIHOCTH ONpEeNeNeHHsl MOJIEKYJIAPHOH MaccHl
BEIUECTBA; POBEPKAa OTHOCHTENBLHOM MOrpeINHOCTH KONMYECTBEHHOrO aHalM3a; Mpo-
BEPKa YCTAHOBKH TeMmIeparypsl 3QQy3HOHHOM KaMephl; onpegefieHHe HecTabuIbHOCTH
TEeMMepaTyphl xpoMaTorpaduyeckod KONOHKH; NMpoBepKa CKOPOCTH H3IMEDPEHHMSA TeMIle-
paTypsl XpomMatorpapHueckos KOJNOHKH B pexuMe NporpaMMHDOBAHHS; onpenelieHHe
HEJIMHEHHOCTH NIPOrpaMMHPOBaHHS TeMIEPAaTy Pl XpoMaTorpahmueckol KoJoHKH,

Ilpn mpoBeeHMM MOBEPKH MCTIONLIYIOT: MeroomMmerp M1101 ma 500 B; anexrpon-
Hel i posoil BomsTMerp BK7-10/A; norenumomerp MI63; cexynnomep.

OcHOBHLE TEXHHIECKHE JAHHLIE

JonycKaemas cyMMaADHAS OTHOCHTENLHAS TOrPeLIHoCTb, %:
OITpefeNeHHa MONEKYNIAPHOH MACChl BEIeCTB NPH KOHLEHT- 2,5
palMK KOMMNOHeHTa He Meree 10 %
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KONHYECTBEHHOr0 aHAIH3a CMECH NPH KOHLIEHTPALMH KOMII0- 3
HeHTa He MeHee 10 %

Ilopor uyBcTBHMTENBHOCTH 1O renTany, % 2:10
Temneparypa cucremel Hanycka, °C 30...350
Iluranne — OT ceT MepeMeHHOro ToKa:
Hanpsxenwe, B 380/220;
220/127
yacrora, I'ny S0
IMorpebnsemas momHocTs, KB« A 3,9
Macea, xr 390

Xpomarorpap “Heprexmm-CKII”. llpenmaszHaueH jise onpenefieHHs COCTaBa
MHOTOKOMIIOHEHTHEIX CMece# rasoB, NMapoB MIH xumKocred. B ocHoBy ero paboth
MONIOXEH MeToj TpOABHTENLHOH Tra3oBoM Xpomarorpadum -— paspeneHue mpobu
aHANMMIUPYEMOH CMECH Ha KOMIMOHEHTH B CHCTEME XpomaTorpapHuecKux KOJIOHOK
BCJICACTBHE Pa3flHYHOrQ paclipenesieHHs KOMIIOHEHTOB TNpoDBl Mexny HelomBHKHOH
tasoii (copberTom) u NoxBHKHOH (rasoM-HocHTENEM, B KauecTBE KoToporo Brbupaercs
HecopGupyoIee BENecTRO).

[Ipu6op BHIMOJIHEH BO B3PHIBO3AIIMILEHHOM HCIOJTHEHHH M COCTOMT M3 JaTUMKAa H
3JIEKTPOHHOM CTOMKH ynpaBneHus. Ero Bminmyckainr B natn Momudmukauusax: BKT -
npubop nNs aHallM3a ras’soBBIX ¥ TNapoBhix TIIpol, oTOHpaeMEIX OT OBYX NOTOKOB,
MpenHa3HAYECHHBIA /1S NPUMEHeHHS B CHCTEMaX aBToMaTHuecKoro KoHrpons; BI'K-P -
npubop nNs aHajiM3a rasoBBIX M MapoBbiXx Tpob, oTOMpaeMbIX OT OBYX MOTOKOB,
npeqHa3HaYeHHBIH 10018 NMPUMEHEHMS B CHCTEMax ABTOMATHYECKOro peryiHpoBaHHA,
BKJ — npubop nns aHanu3a XHgKUX npod, orbupaeMeIxX 0T OBYX MOTOKOB, IIpenHas-
HaueHHBIA 115 NPUMEHEHHS B cUCTeMaXx apromariueckoro KoHTponst; BKIK-P — mpubop
ONA aHanu3a XUpKHx npob, orbupaeMuiXx OT JABYX NMOTOKOB, NpenHasHayeHHBIH NNA
NpUMEHEHHST B CHCTEMax aBToMaTHueckoro perynmupoBanusi; BKI-1 — npubop nns
aHalli3a rasoBbIX M NapoBHIX NMpob M3 ofHOrO MOTOKA, TMpEeNHA3HAYEHHBIH NNIA MpHMe-
HEHHS B CHCTEMaX aBTOMATHUECKOrO KOHTDOJISL.

Jaty¥K BKIIOYaeT aHanM3aTop M MaHEeJIM MOArOTOBKM Ta3a-HOCHTENdA, aHaJIH3H-
PYEMOro rasa MiaM aHaNM3MpyeMmoH XujkocTH. B KauecTBe rasa-HocHTeNls HCHOJIL3YIT
a30T, BO3OYX, FeNHii ¥ aproH. BHYTpeHHsIE MOJNOCTh aHalM3aTopa pasjelieHa Ha jBe
YaCTH: TEPMOCTATHPYEMYH, B KOTOPOH pacIiojiaraloTcs pasneNuTeNbHbEe KOJIOHKH,
TepeKIiouaomue Kinanaksl, nerekrop ans orbopa rasoBeix npob, 1 oborperaemMyio, B
KOTOpO# pasMemieHsl KJIeMMHbe KOJNONKH, MCNapuTesih XHOKHX 1pol, BXOXHBIE M
BBIXOIHBIE WITYLEDA.

laHens NOJNrOTOBKM aHaNM3MDPYEMOro rasja NMpemHajHaueHa INA cTabHIIM3aLMH
NaBJIeHWA M pacxola aHaJIM3HPYEeMOro raza, OUYHCTKM €ro oT NpuMeceH H KOHTponf
pacxona. Ha HeH pasmemeHbl GHILTD, PEryJAaTop HaBleHMS, MAaHOMETD, BEHTHIb
cGpoca yacTH MOTOKA, TPEXXOJNOBOM BEHTHNB, (MILTP CEPOOUMCTKM, KJaNaH-NpephiBa-
TeNh TIOTOKA ¥ HHIMKATOp PACXOJa rasa, MoMKJInyaeMEIN K MOTOKY rasa Ha BBIXOIE M3
aHalHaaTopa.

[laHens MOAroTOBKHM aHalHAHDYEMOH MHMIKOCTH IipenHaiHaueHa nnsa crabmmiuaa-
LM NaBJIeHHS W pacxoja aHaNM3MPYeMOi XM IKOCTH, a TaKxe ee oxJaxaeHus. Ha uel
pasMemeHsl ¢uIbTp, PENYKTOD, MaHOMETP, XOJNOAHJIBHHK, TPEXXONOBOH BEHTHIL H
pOTaMEeTp.
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TlaHens MONrOTOBKH ra3a-HOCHTENS MpegHasHayeHa NS CTaOHMIH3aUMK ALBICHHA
M pacxojia rasa-HOCMTENlsl B TpeX JMHHMSAX — CPaBHHTELHON, HIMEPHTENILHOH H NMpoayB-
KH.

Ha crojike ynpaBiienusi xpomartorpada CMOHTHPOBAHL! TpH BJI0KA: 3/1€KTPOHHBLIN
MOTEHUMOMETD, HaMepHTeNbHBIH OJIOK M GNOK perynupopaHus, — BKmovalouue B cebn
3JIEMEHTBI 3IeKTpHUeCcKoil cxemsl xpomarorpada. B uamepurtensnom GyoKe pasmeleHsl
cTabuIM3NPOBaHHLIH MCTOYHHK MHTAHHA HIMEDHTENBHON CXEMBl, MEXAHHIM KODPEKTH-
pOBKH 6a30B0H JIHHUHK K NEpeKouares MoJSIPHOCTH H NpenesoB HaMepeHHs.

B Onoxke perynuMpoBaHHA HaXONATCH NOBA TePMOPEryJATOpPa M 3INEKTPOHHBIK
nporpaMmartop. JIns cucTeMbl PeryiMpoRalHs Ha CTOMKE YIIpaBNeHHsT MMEITCH TaKxe
ycuIMTells M 3JleKTpollHeBmornpeobpasosartens, obecneunpaiouine 3NEKTPUYECKHHE M
MHEBMaTHYECKHH BBIXOM B CMCTEMY pery/IHpoOBaHMs.

Hatynk xpomartorpada paiMeunianT B HenocpegcTBEHHOH OJMIOCTH OT TOYKH
otbopa npobul B oTaniMBaeMoM NoMeleHHH MAH oborpeepaemoMm wmKagy, a OnokH,
obbeguHEeHHbIE B CTOMKY YlIpaBlieHHs, — B ONIEPAaTOPHOH TEXHONOrHYECKOH yCTAHOBKE.

llopaua ¥ oTBOA rasa-HOCHTENS, aHaIH3HDPYEMOro NPONYKTa, BO3AYXa YIIpaB/ieHHs
ocyuecTBAA0TCA No TpyOKaMm paamepom 3X0,5 mm.

bannoss! ¢ rasom-Hocurenem nox papnenuem 15 Mlla pasmemaor pepruKansHo B
creyManbHOM MecTeé M MNpoyHO JakpennsawoT. Ha mHHMM, coeiuHsioumed OannoH c
xpoMarorpadoM, yCTaHaBIHBaWT OuALTP-BlarooTnenureNs. JlaBneHue B JIHHHMH
rasa-Hocurens noJukHoO Obith He Huxe 0,4 MIla, a B MMM KoMaHIHOrO BO3OYyXa — He
ke 0,25 MIla.

PeaynbraThi aHalM3a PErHCTPUPYIOTCA Ha JIEHTE 3NIEKTPOHHOIO IOTEHIIHOMETDA.

OcroBHEBIC TEXHHYECKHE NaHHbLIE
Ilmanasos HaMeperuit KOHUEHTpaLHK, % 0...100
Ipeiid Hyneporo curHana, % wrane/u <2
Ypopens GnyKTyauMoHHEIX IWYMOB HYNEBOr0 CHrHana mnocne <t
BhIXOna Xpomarorpada Ha pexum, % WKaNL
TouHoCTs NOANEPXKAHHA TEMNEPATYPH aHaNM3atTopa, "C + 0,25
UyBCTBMTENLHOCTD CUCTEMBI fieTeKTupoBanns, MB * emd/mr 103
llonyckaemoe cpenHee KBafpaTHuecKoe OTKIOHEHME 10 BhICOTAM
nHuKoB, %:
JINA Ta30BbLIX MOAENeH +1
JUTA RHOKOCTHREIX MOonenei +15
Crabumusocts BRIXOAHBIX curHanoe (3a 120 g), % + 10
[uTaune — o1 ceTH NepeMEeHHoro ToKa;
Hanpsxenve, B 220*_13?3
qacrora, ['11 S50%1
[lorpebnseman mouocTs, KB A 1,5
[abapuTHEIE paiMephl, MM:
NaTYMKa 90027501500
CTOMKH YNDaBNEeHMA 5008001300
Macca, kr 400
Temneparypa OKpyXawiuero Bo3qyxa B Mecre ycraHoBKH, “C
naTyMKa Deeedl)
bnokos, 06beIMHEHHBIX B CTORKY YNpaBleHHs 10...35
OTtHocHTeNLHAA BNAXHOCTL BOIOYXa, % 30...80
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Inamenno-poromerprueckuii gerexrop (IP]l) ¢ ceneKTHBHOK YYBCTRHTEEHOCTHI0
K cepe H couHny. [IpexHajHaueH risl ceNeKTMBHOMO NeTeKTHPOBAHUA MHKDOKOJIHYECTB
CepoCOMepXallMX COSMHHEHHH B XpoMatorpadmuecKu pasgeNieHHBIX ODraHHYeCKHX M
HeopraHHyeckux pemecrsax. OH nosponser obecneyuTs CeNIEKTHBHBIH 3KCIpecc-KOHT-
pONb COeNMHEHMH cepHl B NPOMBIMJIEHHLIX CTOYHLIX BOmaxX, Bo3mymHoM bGaccewnte
MPOMBIIJIEHHEIX MPeNpHATHH, MpoayKTaX HedrenepepaboTKu i HeQTEXHMHH.

Herextop NI npeacrapnser cobofi mpenensHO MNPOCTOE M0 KOHCTPYKUHM YCT-
policTBo, BK/Mouaemoe Ges Kakux-nubo naMeHeHHH B cxemy xpomarorpada. llpuauun
ero MNedcTBHA 3aKiwuyaercds B oNpejefeHHM KolM4YecTBa Cephl MO HWHTECHCHBHOCTH
XEeMHIIOMHMHECHICHIMH TpyNn S, B BONOPOMHO-BO3NYLIHOM MNIaMEHH, 00OrauieHHoM
BOIOPOIOM.

Heenenyemoe BemiectBo Mocle paspmefieHHs B Xpomatorpa¢HueckoH KOJIOHKe
nonajaer B UEHTpalsHOE COMNO ropenky. B Kamepe XxeMrOMHHECHICHINH, OrpaHMYyeH-
HOM KBapuesoil TpyOKOHM, cosgalorcs ycnosus nnd o6pa3oBaHua Bo30YKIEHHLIX rpynn

%, HaJTyualolMX Ha oflpe/IeNIeHHOM J/IHHE BOJTHEL

Ceeropoe M3nyueHHe HKCHpyercA 3epKaloM, oTdHILTpOBHBaeTcs Y3KoMoJocT-

HHM cBeTodHIbTpOM, npeobpasyercs B IJIEKTPHUECKHH CHIrHaJl, YCHJIMBAETCH H

perHCTpHpYeICs.

OcHOBHLIE TEXHWUECKHE JAHHLE

YyBCTBHTENLHOCTL NETEKTOPS, I cephi/c 10~} 5|
CenexTHBHOCTL OTHOCHTENLHO YT IeBOOPOA0E =10
MaKcHMANLHO JOMYCTHMENH 06beM yrIeBoopoMHOr0 PACTBOPH- 40

1€, BBOMMMOr0 B NETEKTOP B XKHUIKOM Buae, MM

PaspaGorunk — HayuyHo-ucclenoparte/lbCKHi HHCTHTYT He(TeXMMHUECKHX ITPOH3-
poncte (HHHuedprexum). Harotosurens — Onsrrasii 3aBoy HHHuegTexm.

2.5. INEKTPOXUMHWYECKME NPUBOPH

B ocHOBY 3JIEKTPOXHMMHUECKMX METOJIOB aHaNK3a MONOXKEeHa 3ABHCHMOCTS 3JIEKTpo-
XUMHUECKHX CBOMCTB AHANMMAUPYEMBIX Cpel OT Mx cocTaBa. [Ins aMepeHuH MoryT DbiTh
MCIIONBIOBAHA HaNpsKEHHe, TOTEHIMAMN, CHJIa TOKa, CONDOTHBIEHME, MPOBOAKMMOCTS,
eMKOCTh, JH3INIEKTpHYeCKas NMPOHMIIAeMOCTs M T. L

Pasmuyawr chAegymouue 3NeKTPOXHMWYECKHe MEeTOombl: KOHIYKTOMETPHYECKHH,
HNOTEHIMOMETPHUCCKHI, KYJOHOMETPHUECKHHM, NoasaporpaduuecKkud M amrnepoMerpH-
YecKH .
 Koudyxromerpuyeckul MeTod aHanusa 3aKmoyaercss B MiMepPeHHH 3J1eKTpOIpo-
BOJIHOCTH PACTBOPOB, 3aBHCAIEH OT KOHIEHTDALKN H NPHPOAL NPUCYTCTBYIOLIMX 3aps-
JEHHBIX YacTHLl (NPOCTHIX H CJNOKHBIX HOHOB, KOMIOMAHREX uactri). [loatoMy pesyms-
TATH HM3IMEPEeHHs 3NeKTPONPOBOJHOCTH MOMHO HCNOJIB30BATH AN KONHUYECTBEHHOro
onpeneneHHs XMMHYECKOro COCTaBa pacTRopAa.

lIpubopn, peammMaywiiHeé 3TOT METON, HAIWBAKT KOHOYKTOMETpaMM. Takue
NpHOOpH HAXONAT NPMMEHEHHE MPH aAHANHM3IE PalIHYHBIX CONIEBLIX PacTBOpOB, onpeje-
JIEHMHM KOHUEHTPALMH KMCIIOT H OPraHHYeCKMX COeNHHEeHHH.
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O6nIuHO M3IMEPEHHS NPOBOAAT B MEKTPONMTHYECKOH fAueHKe, npeicraBsionies
coBoii cocyn ¢ aHalM3MpyeMbIM DAacTBOpDOM, 8 KOTODBUA MOMEIIEHHl JBa 3JIEKTPOMA.
AnexTpopaMu ciyxar HefoNMbluMe NNACTHHKM NNATHHLI, NMOKDHITHIE TOHKHM CJIOEM
NNaTHHOBOM uepHH. PaccrosiHue MeXx Iy aNEKTPONaMH XEeCTKO GHMKCHPOBAaHO. JNEKTpo-
JIATHYECKAS HAueHKa, MIroToBJIeHHAs M3 MaJIOPACTBOPMMOrO CTeKna, nperHajHayeHa
nns paborst npu remneparype or 0 mo 35 °C.

B npocrefimuem BMIe M3IMEpHTENMbHaA cxema npubopa mpexcraenser coboK paBHO-
BECHBIM MOCT, B MJIeY0 KOTOpPOro BKIOUEHAa 3NEKTPONMTHYECKAs sYeHKa. JNeKTpHyec-
KO€ CONnpoTHBNEHHE TAKOH AYEHKH HAIMEPHIOT B Nporjecce NpoBeeHHd aHalHaa.

lIna KoMneHcanuy TEMIIEPATYDHOIO BJIMSHHSA B ABTOMAaTHUECKHX aHAJNM3aTopax
MCIIOJIL3YIOT TEMIIEPATYDHLE aBTOMATHYECKHME KOMIEHCATOPB! 3JIEKTPHUECKOro Timna
TEPMOMETDPAMH COTIPOTHBJICHHS WK MONYNIPOBOJHHKOBBIMH TEPMUCTOPAMH.

B nocnepHMe rojkl NOJYYMIH pacnpocrpaHeHue becKOHTaKTHBIE criocoDel Mamepe-
HMS 3NEKTPOIIPOBONHOCTH, NPH KOTOPHIX OTCYTCTBYET KOHTAKT 3JIEKTPOJOB C pacTBo-
poMm. B 3ToM cnyuae NorpemHoOCTH H3MepeH s, CBA3AHHEIE ¢ NMONAPU3aLHEH 3JIEKTPOIOB
MPOTEKAKIHM Yepes HMX TOKOM, oTCyTerByioT. OnHAaKO 3HaYMTENBHO YCIOMHAETCH H
NOpOXKAeT CaM0 cpencrBo uiMepeHus. lloaTroMy DeckoHTaKTHBIE CHOCODB! MPHMEHSIOT
DoJbiuel yacTeio TOrNa, Korjga KOHTaKTHas TEXHMKA HIMEPEHHH 0KajbiBaeTca Heappek-
THBHOM.

PasHOBHIHOCTHI0 KOHIYKTOMETDHUECKOIO METOja ABJAETCH KOHIYKTOMEIpHYec-
KOE THTPOBaHKe, NPUMEHAEMOe NIPH aHAMH3e CMECH KHCJIOT, CoJIeH M T. IL

HapectHO, yto nMpu nobaBNEHHMH OJHOI'O MIEKIPOJIMTA K APYroMy B peaylihTare
NPOTEKAIONUMX XHMHUCCKHX PEaKIHI HOHHBIH COCTAB PacTBOpAa M3MEHSETCA, COOTBETCT
BEHHO MEHSAETCA M 3JIEKTPOIPOBOMHOCT: pacTtBopa. [loaToMy peayliibTarhl HM3MEDECHHMSA
3JIEKTPONPOBOAHOCTH MCIONL3YIOT /1S oNpemesieHHs IKBMBaICeHTHOM TOYKH B Mpoiuecce
THTPOBAHHA, eC/IH MMEeTCH 3JHAUMTENbHASL pajHMUA B 3JIEKTDONPOBOAHOCTH MEX Iy
MCXOAHEIMH PAacTBOPOM M PEAKTHBOM HIM NPONYKTIOM peakuu. ToukKy 3KBHBaJIEHT-
HOCTH HAaXOJAT, CTPOS rpadMK 3aBUCHMOCTH 3JIEKTPONPOBOJHOCTH OT obbeMa Mipacxo-
JOBAHHOIO pEaKTHBA.

1Ins KOHTYKTOMETPHUECKOrO THTPOBaHUA NPUMEHAKT TY JKe annapatypy, 410 u ans
onpenesieHHst 3NEKTPOINPOBOJAHOCTH PacTBOpPOB. TaKk KakK NDH THTPOBaHMH o0bEeMB
KOHIUCHTPHPOBAHHLIX PACTBOPOB peaktuBa He(ONbWME, TO OJS TOUHBLIX AHANM3OB
cleayer HCNojib30BaTh MHKpoGoperKy.

llorenyuomeTpuyecKue MeTodsl aHalM3a OCHOBAHK Ha 3aBMCHMOCTH 3JIEKTPOJBH-
xyuied cunsl (3J1C) anekTpoxuMuuecKol (IOTEHIMOMETPHYECKOH ) AYeHKH 0T KOHIIEHT-
pauiy (AKTHBHOCTH) ONpeE/e/sieMOro BEUECTBA B AHAM3MPYEMOM PacTBOpE.

[Ipocrefiasn NOTEHUHMOMETPHYECKas AYEHKA COJNEPHKHT IBa MEKTPONa - MHIMKa-
TOPHEIH ¥ cpaBHeHMA. [loTeHlMAN MHAMKATOPHOrO MEKTPOAa HPAMO MM KOCBEHHO
3ABHCUT 0T KOHLICHTPALIMH ClIpEeJe/IieMBIX MOHOB. JT0T IOTEHLIMAN M3MEpSIOT OTHOCH-
TEJILHO 3/IEKTPOaa CpaBHEeHHUS.

HoHbl, 0T KOHUEHTPAUHH KOTOPhIX HEMOCPEACTBEHHO 3aBHCHT NMOTEHLMAN 3JIeKTpO-
Jla, Ha3BIBAKT NOTSHIMATIONDE NeNsUOIIHMY 115 JaHHOrO 3JIeKTpoa.

Ha mrmixaropHoMm anekrtpome ¢opMupyercs NoreHiiMajd, ONHO3HAYHO XapaKTepH-
IYWLMH XHMHMUYCCKOE COCTOSIHME 3JIEKTPOJIMIA, KOTOpO€ MOXeT OniTh BHIPAXEHO
AKTHBHOCTHI HIM KOHIEeHTpauMed KaKoro-niubo HoHA. INEKTpoJ cPaBHEHHA B OTIIHYHe

OT HIMEPHTEJILHOIO MMEET MNOTEeHIHAJI, COBEPIIEHHO He3aBHMCHMLIM OT COCTaBa 3JeKTpo-

JIKMTA.
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Ilns roro yrobel cpaBHMBATE MEXIY CODOM IMOTEHIIMATBI Pa3JIMYHBIX INEKTPONOB,
3a HYyJIh NPpHHAIM I[OTEHUMAN BOAOPOIHOIC 3INEKIpOoma, NpencraBnAwuiero cobom
MIATHHOBYI0 IJIACTMHKY, ONYIWEHHYW B pAcTBOP C aKTHBHOCTBI MOHOB BOJOpOuA,
paBHOM enmHMuEe, M o0ayBaeMmyln rasoobpasHelM BojopomoM (mox maBleHMeM
0,1 MIlIa). Cam BomOpOAHBIL INEKTPO JJIst NPAKTHUECKOro HCIOJIb30BaHUS HeynobeH.
Ero npuMeHsioT JMIUL ONS YCTAHOBJEHMS MOTEHUMAJIOB CTAHMOAPTHRIX 3JIEKTPOJOB
CpaBHEHHH.

IloTeHiMOMETPMUBCKMH METOJ] MO3BOJISET ONpeNeNsith KOHIEHTpPAIUI0 WM
AKTHBHOCT KOHKpeTHOro voHa. [Ipu 370M MPUMEHSIOT TAK HA3LIBAEMBIE HOHOCETEKTHB-
Hhle 3JIEKTpOnbl, NpeacTapnmoimue cobfor 3NeKTPOXMMMUECKHE NONYy3JIeMEHTHl, IJis
KOTOPBIX Pa3HOCTh NOTEHIMAJIOB HAa rpaHMIE pasjena a3 MeKTPONHEIN MaTepHall —
3NEKTPOJIMT 33BHCHT OT aKTHBHOCTH ONpPEeNseMOoro HoHa B pacTBope. Jlns uarorosie-
HHS TAaKHX 3MEKTPONOB B TBEpObiH MaTépHal BBOLSAT HEPACTBODHMOE COEIMHEHHE,
comeprKallee HMoHb, KOTOphie Hy )KHO onpenenste. Hanpumep, aneKrpon Ha woHe! GpoMa
MOXHO MOMYUHTh MpPH IOJMMEDH3ALMY CHIIMKATHOM pe3HHb B IPHCYICTEMM IKBUBaA-
JleHTHOH Macch Opomupa cepebpa. Cmecs nociie 3aTBepicHMS 3a0pecCOBLIBANT B
HIDKHIOK YaCTh CTEKJISHHOM TpyOKH. J1a TBepjas cMech NOrJouiaer NpeuMyliecTBeHHO
MOHEI, KOTODEIE BXOJAT B €€ COCTaB.

B maboparopHOoM NpaKTHKE INOTEHILIMOMETPHMUECKHMHM METOJL aHalM3a MOMHO
HCII0JIB3I0BATh HENOCPEACTBEHHO 1Jif onpenesieHHMH KOHLEHTpallMH HOHOB B pAacTBOpE,
Hanpumep pH. [lpubGopHo¥ peanuaaumed MOTEHIIMOMETPHUECKOrO METOHNA HABJAWTICH
pH-meTpsl u HoHOMephl. pH-merp npumeHsoT B NabopaTopHOM NpaKTHKE KakK nns
onpenenedus pH, Tak M giis M3MepeHHM ¢ MOHOCEJIEKTHBHEIMY 3JeKTpomamu. HoHo-
mep — 310 pH-Metp ¢ ogHOK MM nByms HeOoNblIMMM MoIHQUKAlMSMK, NpEnHaIHA-
YEHHBIMH JJI51 YTPOILEHHST HIMEPEHMI ¢ IOMOIILI0 HOHOCENEKTHBHEIX 3JleKTponos. 06a
npubopa No3BONAINT K3MEPATh palHocTh NMoteHumanoB uix JJIC (B MUNIMBONBTAX) M
MMEIOT COOTBETCIBYIOLMH MHAMKATOp — umMdpoBoM MM aHanorosbui. pH-MeTp TaKkke
II03BOJISET IEPEBOMTH ompenesieHHyl B muumBoinbrax J[IC B emuumupt pH. Ilpn
pabore ¢ pH-1ukanoi Tpebyworcs nBe peryiupoBKH npubopa — HaCTPOHKAa HYJIS 1IKAJIBL
no OydepHOMYy pacTBODY M KamMOpoBKa, YUMTHIBAONIaR KDYTHIHY 3JEKTPONHOH
dyHKun pabouvero anexKTpoma.

HosoMmep cHabxen mKanod (wmm mxanamu), aHaloruuxon pH-wKane, njisi HOHOB
C Pa3fIMYHBIMM 3apANAaMM WM UIKAJIOH, KOTODPYH MOMKHO NpoKanubpoBars JJIf CHATAS
' TNOKa3aHHi HEeNnocpencTBeHHO B eQMHHIAX KOHUEHTDALMM MM aKTUBHOCTH. IloutH BCE
| MOHOMEpPH MMewT Takxe pH-mKany ¥ MUJIMBONLTOBYIO 1Kany. HeKoropeie MoHOME-
pui cHaOxeHb! pH-uKanaMu, oTrpagyHpOBAHHEIMHE B €IMHHIAX KOHUEHTDALIKHM OTje/b-
[ HBIX HOHOB, Hanpumep pF, pS, pCa 1 1. 1.

: JNEeKTpONHaA cucreMa i maMepeHnsi pH COCTOMT M3 CTEKJISHHOrO 3JIEKTpOHa,
' TMOTEHIL[HOMETpa, BCIOMOraTeNbHOro 3INeKTpoma, INEeKTPONHMTHYECKOro KOHTaKTa,
NOPHCTOA NEPEeropoaKH ¥ AHAJIM3UPYEMOTIO BEINECTRA.

IToTeHIMOMETPHUECKHE METONKE! ONpenesicHMA MOMHO Dpa3)elnth Ha IpAMYIo
NOTEHITHOMETPHI (MOHOMETPMI0) U ITOTEHIHOMETPHUECKOE THTPOBAHHE.

B unoHoMerpumM BHauane Mo CTaHNapTHLIM DPAacTBOPAM CTPOSAT IPaNyHPOBOYHBIN
rpadMK WIM COOTBETCTBEHHO HACTPaMBAIOT M CPANyHpPYHT H3MEpHTEeNbHBIM npubop
(nanmpumep, pH-merp), a 3arem mo IC MOTEHLMOMETPHUYECKOH SIUGHKM C aHAJIH3HDY-
eMbIM pAacTBOPOM HAXONAT AKTHBHOCTE MJIM KOHUCHTDALMKW OIpeNeNsieMBiX HOHOS.
HaunboJee mxpokKo Meron NpsiMOoM MOTEHUMOMETPHH TDHMMEHS0T s onpenenexus pH
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pacTBopoB. I aHANMTHUECKMX Lejied vauie MCNoNbiyior NOTeHLIMOMETPHYECKoe
TUTPOBAHKE,

Ilog MOTEHIMOMETPHYECKMM THTPOBAHMEM MNOHMMAWOT MOOHE NOTEHIHOMETpHYEC-
KHe MEeTofhl OlIpefelieHMsl BeulecTB, MCNoibaymoume xora Om oxHoKpatHoe mobasie-
HME K aHAIM3KPYEMOMY pAcTBOPY H3BECTHOro kKommuectBa (o6hema) CTaHmapTHOrO
peutectBa (pacTBOpa), BHE 3aBHCHMMOCTH OT TOro, NpOMCXOaMT HNIM Her (Meromm
no6aBoK) XHMMYECKas peaKius.

[loTeHUMOMETPHYCCKOE THTPOBAHME B OTIMYME OT I[PAMOM NOTEHIMOMETPHH
NO3BOMNSeT:

onpeeNnsTs KOHUEHTpamio Beuects ¢ Gosbiiel NpaBuUILHOCTBIO ¥ BOCIPOH3IBO-
AMMOCTBIO;

HCNOJIL30BATh AJIsl onpeneneHuyi oMblee YMCNo MHIMKATOPHLIX JIEKTPOIOB, TaK
KaK BO MHOIMX CJiiyuasix TpeGoBaHMA K 3NeKTPOJaM B OTHOLIEHHM IOCTOSIHCTBA yria
HAKJIOHZ 3NIEKTPONHOH QYHKIHH H CTAHAAPTHOrO NOTCHIHAJIA MCHEE KECTKHE,

BECTH MIMEDEHHMS B NPHCYTCTBHH MEIUA0IHX BEIIEeCTB, BANSIONMX Ha NMOTEHIHAaN
MHIMKATOPHOro 3feKTpoma, nyreM nonbopa THIpaHTA, CENEKTHBHO pearHpyiolero
TONBLKO C ONpenensiMbiM BEIIeCTBOM;

MpPH HCMONb30BAHMH 3JIEKTPOAHOZKTHBHEIX THIPAHTOB OMNpENE/ATh BelecTBa, Nif
KOTOPBIX OTCYTCTBYIOT MOHOCENEKTHBHLIE 3NIEKTPO kI

[loTeHUMOMETPHYECKOE TUTPOBAHHME MOXKHO NPOBOAMTL KOMMEHCAUMOHHBIM H
HEKOMIEHCAIIMOHHEIM METOaMH.

[Ipn KoMNeHCcaMOHHOM MeTojie BO BpeMs THTpoBanus onpegensiot JJC nmoreHiy-
OMEeTpHUEeCKONA AYeHKH, a 110 HEKOMIMNEHCAUHOHHOMY — CHIYy TOKA, MPOTEKAWEro B
ey SYeHKH, KOTopas NpaKTHYecKy nponopumoHansya IJIC sueiku.

Kak npasuno, 3afiaua NOTeHUHOMETDHYECKOro THTPOBAHKS CBOMTCS K YCTaHOBIe-
HMI0 0Obema THTpaHTa (CTAaHIAapTHOrO PacTBOPa), KOTODPBUA COMEPHKMT TAKOE KOJIHYECTBO
CTAHHAPTHOrO BELECTBA, KOTOpOe IKBHBANEHTHO KOJIMYECTBY ONpENelIseMoro Beuecs-
Ba B TMTpyeMOM (aHaNM3MpyEeMOM) PacTBOpE, TO €CTh K YCTaHOBJICHMIO 3KBMBAJEHT-
HOro ofbeMa WA, MHAYe roBOPS, TOUKH IKBHMBAJIEHTHOCTH. 3HAS8 3IKBHPAJICHTHBIH
ob0beM CTAaHJNAPTHOIO pacTBOpa, PAaCCUYHTHIBAIOT KOHUECHTPAUMI0 MK KOJHYECTBO
ollpeeNnseMoro BelecTea.

TouKy 3KBHBaJIEHTHOCTH HAXOMAT PasNIMUHLIMM HHCTPYMEHTAaJBHBIMM, rpaduyec-
KMMH ¥ pacyeTHLIMH METO[laMH, KOTophle BHIGMpAOT B 3aBMCHMOCTH OT ynobcTBa HX
NPHMEHEHMS, XapaKTepa KpHBOH THTPOBAHHS, NONYCTHMOI MOrpeHoCTH ONpeneneHns
MT. ML

OnuH M3 NpocThiX M YHoOHBIX METOJOB ONpefeNeHHs TOUKH 3KBHBAJIEHTHOCTH —
HAXOJKeHHe ee 1o MOCTPoeHHOoH KpuBok tHrpoBanus. Ilpun sToM Ha ock abeumce orkna-
neiBaioT 06beM V NPHIMTOrO CTAHNAPTHOTO PACTBOpA, 4 Ha OCH OPJIMHAT — COOTBEICTBY-
e 3xHauenna I[AC E AuedKy, KOTophie MOTyT DbITh BHIpaXEHH! KaK B eQHMHHIAX
nanpsoxenus (MB, B), Tak u B apyrux ycnopubix eguumiax (pH, nenennsix mKans L #
1. n.). llpn HeKOMIEHCAIlHOHHOM METojie THTPOBaHHS Ha ocu opauHat BMecTo IJIC
OTKJIanbBaloT culy ToKa i. TouKy 3KBHBaIeHTHOCTH HAXONAT MO Meperuby HHTErpas-
HOH KDHBOH THTPOBaHHH.

[IpHHLMNMANEHEIE CXEMBI YCTAHOBOK /151 KOMMEHCAIMOHHOIN0 ¥ HEKOMIICHCAIHOH-
HOIO TMTPOBAHMSI MpeJicTaBJICH ! Ha pucyHKe 2.19.

IIpy BLINONHEHMH KOMIIEHCALMOHHOro THTpoBanus (cM. puc. 2.19, @) or eroynuka
nocrosiiHoro ToKa I (cyxue Gatapes WiM aKKyYMYJISTODH) YEPe3 NeIHTENHh HANDPSKCHUSA
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Puc. 2.19. Cxeana ycranopox ana mamepenms JJIC u nmpopenenus KoMIIesEcaIMOHHOrO (g) ¥ He-
KOMIERcarHoENoro (§) mrpoBammsi:

i]

1, |’ — MCTOYHMK MOCTOSHHOrO TOKA; 2, 2/ — peryJMpoBOYHOE CONPOTHEIECHHE; 3 — Henurellb
HANPSUKEHHUS; 4 = CKOMBbIALUMA KOKTAKT; § — raibBaAHOMETD; 6, §/ — KIIOY; 7 — NEPeKIIoyaTesTh;
8 — HOpMansLHbIA anement Becrona; 9, 9/ — norenuMoMeTprUecKan AueiKa; [ — MOTEHUMOMETD;
1] = MUKpOaMNEPMeTp

3, cHabxeHnblli paBHOMECDHOH IUKaNoH, NPONYCKAWT 710K, PEryiMpyeMblil nepeMeH-
HHM conpotHBacHueM 2. [Ina ynoberBa paboTe cuily TOKa NPMHMMAKT TaKOH, utobm
NajicHKe HanpsuKeHus, NpuUxomsluleecs Ha OfHO OEJICHME IKaNbkl JeNHTeNa HanpsbKe-
HKS, COOTBETCTBORANO uenoMy umncay MB. [lns aroro cKonsasumi KOoHTaKT 4 ycraHaB-
NMMBAOT Ha JeENIEHME, COOTBETCTBYymUee KpaTHoMmy ot 3HaueHus JJIC HopmansHOro
anementa Becrona § (1018 mB). 3arem nepexkmouaresieM 7 BKIOYAOT HOPMAalbHBIN
3JIEMEHT B Liels rajibBaHOMeTpa 5 H, KPaTKOBPEMEHHO 3aMbiKasg Kmou 6, perynupo-
BOUHBIM conpotusBJieHreM 2 no0OuBanTcs TaKOro MOMCHTAa, KOrjga Crpeflka rajaspaHo-
MeTpa He oTKJIoHAeTcHa. 10 o3Hauvaer, yto JJIC HOPpMAJILHOrO IN1eMEHTa CKOMIIEHCHPO-
BAHA HanpsHKeHHeM, NPHXOAAMMCSA Ha BHOPAHHBA YYaCTOK JEJIMTeNA HanpAXXCHH.

Korna HOpMaNbHBIM 3NIEMEHT CKOMIMEHCHDOBaH, MJIM, MHa4Y€ roBOps, YCTaHOBJIEH
Heobxomumuiii paboumii TOK B uenu [eNMIeNs HANPSUKCHMs, NepeKiouarenem 7
BKJIOYAKT B LENL raJibBaHOMETPa NOTEHIHOMETPHUYECKYI SvelKy 9 H, KpaTKoBpeMeH-
HO 3aMBIKasi Koy 0, nepeMeiieHueM cKonbasiuero KoHTaka 4 qobupaiores KoMIeHca-
uun mamepsiemor JJC. YMHOXHMB NOKa3aHUA AEJIMTEIIS HANDSDKEHHS Ha LIEHY JeNeHHA,
nonyualot aHaycHue JJIC noTeHMOMETPHYCCKON AUCHKH.

[Ipn BBHINONHEHKMH HEKOMIIEHCAIHOHHOrO THTPOBaHuA (cMm. puc. 2.19, 6 ) Hanpsike-
HHE OT HCTOYHNMKA MocTosiHHOro ToKa I (Garapes na 3 B) nonaercs ma norenumomerp 10
(conporusnenue 1 KOM), KOTOpHIM Mepes HauyaloM THIPOBAHMS, 3AMKHYB Koy 6,
Kommencupyior IJIC norennmoMerpuueckos suesiku 9. Bo Bpemst Turpopanust Koy 6
NEpAKAT 3aMKHYTHIM H HabMmoaaloT 3a NOKa3aHHEM YYBCTBHTENBHOrO MHKpOaMIlEDMETpa
11. llepemennoe comnpoTHBiCHHE 2" (50 xOM) npuHMManT TaKoe, yrobH BO BpeMs
TUTPOBAHMA CHJlIa TOKA, NPOTCKAWINEro uepel MNOTeHLHOMCTPHUECKY SAYeHKy, He
npepsiuana 70 % wxansr MMKpoaMIepMerpa M HE BLI3LIBANA 3AMETHOH INONAPH3AILMH
3JICKTPOJIOB.

Ilpoctoii npubGop nis aBTOMATHYECKOrD THTPOBaHMS npejcrasnisier coboH mmnpuiy
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(mopueHs UNPHIA PABHOMEDHO INEPENBHraeTcsi ¢ TOMOULI0 3TIEKTPOIBHraTesis),
BBOIALIHA pacTBOP THTPAHTAa B AHAJIMIHDPYEMBIH PacTBOP C MMOCTOSHHOH CKOPOCTHIO, B TO
BpeMA KaK BeixojHsie KnemMs pH-MeTpa nogkiuouenn K camonucy. Touky neperunba
KPHBOH THTPOBAHMS ONpENENsioT B AENeHHAX NHATPaMMHOMN JIEHTHI CaMONMCLA, YHCIIO
KOTOPHIX MpPONOPLHOHAJbHO BPEMEHH, a CJIeIORaTeNbHo, ¥ 00BhEMY H3PACXOJ0BAHHOID
THTDAHTA.

B coBpeMeHHRIX THMTPAaTOpax MOpIIEHs IIMPHUA MNEepEeABHraeTcd CreIHANbHBIM
3JIeKTPOBHraTeNieM, CKOPOCTs BPalleHHs KOTOPOro peryiupyercs ¢ nmomounsw obpar
HO# cpA3K oT pH-Mmerpa. HaBecTHs! TaKike aBTOMATHUYeCKHE THTPATOPL! ¢ BCTPOEHHLIMM
MHKDPOKOMIBIOTEPAMM, NPEIHAIHAYEHHEIMH [IJISl KOHTPOJISI 38 THTPOBAHHEM W peryiu-
POBKH NOauK THTPAHTA. -

Kynonomerpuuecxut Merod nNo3sonsier oNpejensts COACPKAHHE aHANIMIHDPYEMOro
BEIeCTBA B PacTBOpE NyTeM HIMEPEeHHs KOoJIHYecTBa 3JleKTpuuecrsa, Heobxomimoro

IJIst IOJIHOTO Pa3NOKEeHUS aHAJMIMPYEMOro Bel(ecTBa B XOJI¢ ero 3NMeKTPOJINTHUECKOTrO
Boccranopnenns (oxuenenuns) npu ycenopuu 100 %-Horo Brixoma no toky (3ddextun-
HOCTH TOKa reHepanuu). Pa3sHOBHJHOCTBIO 3T0I0 METO/Ia ABJISIETCH KyJ/IOHOMETPHYECKoe
THTPOBaHMKE, TNIBOJISAIONIee MPOBOANTE THTPALMOHHLIE onpenenenusa 6ea npensapures-
HOro NPHroTOBJIEHKS THTPYIOILMX PACTBOPOB.

Cyrs naHHOro MeToja 3aKoyaercs B TOM, 4TO 110 MIMEPEHHOMY KOJIHYECTBY
3NIEKTPHUECTBA, H3IPACXOJOBAHHOIO 3a BpeMsl NPOTEKAHMS peakiMH JI0 TOJHOro
PA3JIOXEHHS PEArHpPYIOUIEro BEmEeCTRa, MOXHO YCTAHOBHTHL COJIEPXAHKE 3TOr0 Belect-
Ba, OCHOBHBIBAACH HA M3BECTHHIX 3aKOHAX 3NEeKTpOo)M3a. EnMHHNA KOJMYecTBa 3JIEKTPH-
yectBa — KyJos (Kn, A - ¢) nana HaspaHue METO/TY aHaIK3a — KYJIOHOMETPHA.

CooTHolIEHHE MEXY KOJIMYECTBOM 3JICKTPHUYECTBA M MACCOM NpenpaTUBILErocs P
Xome 3/IeKTPo/IN3a BellecTBa BulpaXeno 3akodoM Papanesn:

m = Miv/(nF),
rme M — macca npopearuposapuiero (onpenensieMoro) Beuiectsa, r; M — monsipHas
Macca NpOpearupoBaBlIero BewecTsa, r/mMolls; | — cula ToKa B uenu, A; T — Bpems

INEKTPOJIN3A, C; N — YMCAO 3NEKTPOHOB, NPMHMMAKLKX YYacTHe B peakuuu c 1 Mone-
KyJloi onpenensemoro peutecrsa; F — nocrosuHas ®apanes, papHaa 96 500 Ka/mons
(A - c/mons).

PaznuualoT 3NEeKTPONIM3 MpH KOHTPOJHMPYEMOM MOTEHIHANE M 3INIEKTPOJIM3 [IpH
KOHTpONHpYeMoH cune ToKa. [leppuid ABNAETCS NPAMBIM, BTOPOH MOXeET ObITh NPAMBIM
H KOCBCHHBEIM KYJNOHOMeTpHYecKHM MeromoM. Ilpu npamom aneKrtponuie onpemens-
€MOE BEIeCTBO CaMO pearMpyer Ha 3nektpojax. B xoceeHHoM Mertome onpejensieMoe
BEILeCTBO pearMpyer ¢ NpoAyKramMu 3NeKTPOJIMTHUECKOro pas3JioKeHMs CrelHalbHO
nomobpanHoro seuecTBa (C 3NEKTPOSIMTHYCCKH MEHEPHPOBAHHBIM pPeareHToM ).

INeKTPONH3 MNpPH KOHTPONMPYEMOM MOTEHUHANe HA3ILIBAKT TaKxe npAMoM
NOTEHUHOCTATHYECKOH KYJNOHOMETPHMEH, NPAMOH 3JIEKTPOJIMI NPH KOHTPOJMDPYEMOH
CHIIE TOKA — MpAMOM aMIepocTaTHuecKoi KylToHOMETpHEH, KOCBECHHBIA 3/1eK TPOJIH3 NpH
KOHTPOJIMDYEMOK CHJIE TOKa = KYJIOHOMETpHUECKHM THTpoBaHMeM (KocBeHHas
aMIIepOCTaTHYECKaA KYJIOHOMETpHS ). :

Kak npsamas KyJoHOMETpMS, TAK M KYJIOHOMETPHUECKOE THTPOBAHME HaXomufTr
IIHPOKOEe MNpHMEHEHHE B NpaKTHKe onpeje/leHMs HeoprawuuecKux peuecrs. C no-
MOLIBI 3THX METONOB BOIMOXHO ONpENe/ieHHe 3JieMeHToB Beex rpynn Ilepuognueckon
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cucremnl Menpgeneesa. KynoHOMETpHUECKOE TUTPOBaHHME MCMONB3YIOT TAKIKE IIpH
aHalliae opraHMYecKMXx coeilHHeHMH.

B noreMumocraTHuecKoi KyNOHOMETPHH Ui 3aJaHKA ¥ NOMNEpMaHMs IOCTOSH-
HOI0 3HaueHMA NOTEHUHANa NpHMEHsAKT NoTteHuwocTtathl. KavecrBo noreHmmocrara
onpejensercs HecraDMIbHOCTBI0 MOJEpXKaHUA noreHuuana pabouero (KOHTpOJMpYe-
MOro) 3NEeKTPOja BO BpeMcHM. B coBpeMeHHBIX 3/IEKTPOHHLIX NOTEHIMOCTATAX HeCTa-
GubHOCTL NOJNEPRAHKA NoTeHUKaNa He npeBbuuaer 0,1 MB/u.

HamepeHne KonmHuyectsa 3NEKTPHYECTBA, NpPOMIEMIUEro 3a BPEMS 3NeKTposinia, —
OJiHa M3 TPYNHBIX 3a1ay ANA NaHHOrQ Meroda. JHauuTensHo Gosiee TOuHLE Pe3yJIbTaTs
MOXCHO MTOJIYUMTh, IPMMEHSAS Pa3iHuHbIe BUOBI KYJTOHOMETPOB.

[IpocTefni INeKTPOXMMHYECKHI KyJIOHOMETp I103BOJISIET ONpENeNHTh CyMMap-
HOC KOJIHYECTBO 3JIEKTpPHUECTBa, MpOIWIENIUEero B Lend 3a maHHoe Bpems, nubo mo
YBEAHYEHHI0 MacCH Karoa, BKIIOYEHHOro NocieoBaTe/bHO B LeNb 3JeKTpOoJIMTHYSC-
Ko# suerKu, nubo no mamenenuo pH pacrsopa, nubo no obbveMy BuIe/IMBLUICIOCH Ta3a.

brnok-cxeMa ycTaHOBKM JJIA INMOTEHUMOCTATHUECKOH KYyJIOHOMETDHH NMOKAa3aHa Ha
pucyHke 2,20,

B ocHoBe aMnepocTatHuecKol KyJIOHOMETDHH H Ky JIOHOMETPHYeCKOro THTpOBaHKA
NIeKHUT INIEKTPOJIK3 NpH NOCTOSTHHOK CMile TOKa.

llpocTefiman cxema yctalloBKH JIJ18 NOMMEPKAHMA MOCTOAHHON CHJIBI TOKA B IENH
(cxema amnepocrara) npusenena Ha pucyHke 2.21, a Gonee clloXHas CXeMa YCTAHOBKH
1S aMIIEepOCTaTHYECKON KYJIOHOMETPHH — Ha pucyHKe 2.22,
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i'm.m. bnox-gxeaa yCTAHOBKH JUTsl IOTEHIJHOCTATAYECKOM Ky IOBOMETPHM:

I, I w Il — 6n0K#M 3a081011ero HAMPSKEHM S, CPABHEHMS HAMPSINEHUST M NONSAPHIYIOLIEr0 TOKA;
! — ycTounMK 3anawuero HaNpsAMeHus; 2 — ycHmurens; J — Muinuamnepmerp; 4§ — KyJoHo-
Mmerp; 5, 6, 7 —P3, B3, 3C; u, - 3ananinee Hanpaxenne 183



Puc. 2.21. Cxema amrmiepocrara:

! — ueroutink roKa (Bempsamurens BCA-4);
Z —  BBICOKOOMIIOE  COMpPOTHBJIEHHE

Ty (= 100 kOm); 3 — munmuamnepmerp (nnca-
na 300 mA); 4 — ponermerp (1uxcana 3 B);
5 5 5 — nopucras neperopofKa MeXny aHOM-
é / HEIMHM M KaTOOHLIMM MPOCTPaHCTBaMM; & —
O aneicTponuaep; 7 — Kmoy
; |
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Puc. 2.22. Bnok-cxema yCTAHOBKY JUIS AMTIEPOCTATHRECKOH KYIOHOMETDHM:

I, I w Il — GNOoKH 3afa0iuero HanpsxeHud, CPaBpHeHNA HaNPAXEHHH M TMONAPH3YIDLIero T0Ka;
1 — MCTOYHHMK 3apatollero Hanpsxkenus; 2 — yceunurens: 3 — munnuamnepmerp; 4§ — Kynoxo-
Mmerp; 5, 6, 7 —P3, 3C, B3; 8 — conporuenenne obpatHoi cBsisn; 9 — BHICOKOOMHBINA EOJIBTMETD;
U, — 3a[a1011Ee HATIPAMEHHE

Tax Kax cuna ToKa Ha NPOTSANEHHH BCEro alallMia OCTAETCS MOCTOSHHON M TOYUHO
M3BECTHOM, TO )15 M3MEPEHMS! KONIMUEeCTBa 3JIeKTPHUECTBA JOCTATOUHO TOUHO M3MEPHTh
BpeM.

B npocrefimieM BapuMaHTEe MOXKHO MCIONL30BaTh ceKyHaomep. Ero BKoualoT
OJHOBPEMEHHO C 3aMBIKAHMEM LIENM M BBIKJIOUAKT B MOMEHT OKOHYaHHMS peaklum,

yKaibiBaeMbid TEM MM HHbBM HHIMKatopom. [lpm Gonee cHOMHBIX CXeMaxX MOXKHO
NPUMEHATD MEXaHHYECKHE NJM 3NEKTpMYecKHe TaliMepnl, OTIbIBalliMecs KaKk Ha
CHIHdJl IIYCKa CHCTEMEI, TaK H Ha CHIrHan OKOHYaHuA [iponecca; BIOJIHE BOIMOMXHO
TAKXKE HCNONbB3I0OBAHHKHE KYJIOHOMETpA.
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B meroguKe KyJIOHOMETPHUECKOrO THTPOBAHHS, MMEET JIH OHO B OCHOBE peaKLMIo
HEHTDPaNM3alHK, OKHCNEHNSI—BOCCTAHOBNIEHHSA, OCaXIEHNs WM KoMmmuexcoobpajoBa-
HES1, HDHEMJIEMBl BCE M3BECTHRIE Crocobbl MHUMKAaUMKM KOHUA THTPOBAHMS, TAK Kak
AaHHBIE METOAL! OTJIMYAIOTCA JIMIIL TEXHUKOH BBENeHUS TUTPYIOLLEro peareHTa.

Oxpacka pacTBOpa B TOUKE 3IKBHBAJIGHTHOCTH B KHCJIOTHOOCHOBHOM METOIE
THTPOBAHUSA HIMEHSETCH 1IPH HCIOJNL3IOBAHHH IBETHRIX HHIMKaTopoB. B oKucuTeNsHO-
BOCCTAHOBHUTEJILHOM METOME THUTPOBAHMS B IMpOCTEHILEM Clyyae OKpacKy MeHsier
;IHTP}FEHI;-[ﬁ HIIM THTPYIOLMHK peareHThl. B cBA3M ¢ 3THM KOHEl THTPOBaHHA MOKeT DLITh
3adpMKCcHpOBaH BH3yalisHO. BoJjiee HafieKHO HUCMOJIBL30BATL [JI8 3TOH LelH GOTOKONOpH-
METPHYECKYH PETHCTPalllio, TAK KaK BBIXON MHAWKATOpAa MOMHO JIErKO COrjJiacoBalb C
paboToli camonHcLa. |

Korna ananusupyemoe BeulecTso K00 THTpaHT DECIBETHE B ONTHYECKOM NHANa30-
He, 4T0 OCODEHHO paclpOCTPAaHEHO INpPH aHallM3e OPraHMYeCKMX BELIECTB, MOXHO
YCTAHOBHTb KOHELl THTPOBAHH CMEKTPOYOTOMETPHUECKH, OllpeAeliHE NpenBapHIelibHO
obnactes cmexrpa, B KOTOpoH "oKpameHb” yKajaHHbple peaktuBbl. Takum obpazom,
THTPOBAHHE MOJKHO BecTH, ocBellas pactBop Y @- unu HK-ceerom u ucnana‘iyﬂ ans
HHIOMKANHHY PErHCTPUPYOILYH CHCTEMY COOTBETCTBYRLIEro cnektpodoroMerpa.

H3peCcTHB TPM 3NEKTDHYECKME XapaKTEPHCTHKH, [E3KOE HMIMEHCHHE KOTOPBIX
CIYIXKUT HMHIMKATOPOM TOUKHM JKBHBAJICHTHOCTH IIpM THTpoBaHuMM: 1) IoTteHnman
MHJIMKaTOpHOro 3NieKrpona (TouHee — pasHOCTh NMOTEHUMANOB MEXAY HHAMKATOPHBLIM
INEKTPONOM M 3JIEKTPOJOM CpaBHEHHMA); 2) cuiia TOKA MEXAy HHIMKATOPHBIMM
INEKTpOraMH; 3) 3JIeKTpHYecKas NPOBOLHMOCTL PACTBOPA.

CooTBETCTBEHHO 3THM XapaKTEPHMCTHKAM pa3NivuaioT MNOTEHLMOMETPHUECKHH,
aMITEPOMETPHYECKHH H KOHOYKTOMETpHUYECKHH cnocobbl HHOAMKANHH KOHLA THTpPO-
BaHMSI.

lloaspoepauueckull mMerod OCHOBAH Ha ONpEneNIEHMHM NPHPOAbLI M KOJHYecTBa
aHATTM3HPYEMOro BEUIECTEA MO KPuBBIM TOK—HaNpPSMEHHUE, NOMYy4aeMBM C [OMOULLID
KanejsHoro pryrHoro anexrpona. B ocHose nonsiporpadHy NeKMT 3aBHCHMOCTL MEX Y
XapaKrepoM MONSpM3alMy 3JIEKTPOSA H COCTABOM pacTBoOpa, B KOTOPOM OH HAXOLMTICH.
lipouieccoM MonApHM3allky Ha3bBaT H3MEHEHME DaBHOBECHOro MOTEHLHaNa 3NeKTpoaa
NpH NPOXOKIEHHH Yepes 3NeKTpOoJ NOCTOAHHOro 3IeKTpHYECKOro ToKa.

Ilonaporpaduueckad ycTaHOBKA COCTOMT M3 M3MepHTeNhHOH fuedKM, BKNW0ua-
OImEeH Cocyn ¢ aHalMIMpYEeMBIM DacTBODOM H IBa 3JIEKTDOA4, MCTOYHHKA IIOJIADH3Y-
WILEro HallpsikeHMs, peryjsropa M HaMepHTels CHIL ToKa. OmMH M3 3JIEKTpOmOB
npencrapisier cobod Kaniu prTyTH, HENpephIBHO KaNalollHe K3 Kanuiidpa C MNocTosiH-
HOM wacroroi, Onaromaps ueMy NOBEPXHOCTH 3JIEKTPOJia HeNpepmBHO 0OHOBNAETCS,
Ilpn nocrossHHOW cKopocTH oDpasoBaHuA Kanens obecrneunpaercs Xopomasli BOCNPOM3-
BONMMOCTE De3yJibTATOB M3IMepeHMH. BTOphIM 3JIEKTPOIOM CHYXHT CJIOH DTYTH,
NOMEIEHHBIN Ha nHe AYeHKH.

Bo/braMNepHy0 xapaKTEPHCTHKY [0JIYYal0T, H3IMEPAA CHIY TOKa NpH pa3NHuYHBIX
JHAUEHHAX HANpAMEHU.

Tunuunag monsporpaMma onHoKomnoHeHTHoro (@) M TpexxommnoneHtHoro (6)
pPacTBOPOB IpHBEeIeHa Ha pucyHKe 2.23. MepoH KOHUEHTpauMM HABIAETCS BEICOTA
BOJIHBI, TO €CTb PA3HOCTh [PEMIEJIbHOM M OCTATOUHOM CHIIbI ToKa Al Hanpsuxkenwue u yj,,
COOTBETCTBYHILIEE CpefHed TOuKe BOJIHE,, XapaKTepHayeT lpHpony BemecrBa. Takum
obpasomM, nmongporpaMMa COOEDIKHT NOJMHYIH MHOODMALIMIO O XapaKTepe M KolHyecTBe
BELECTBa.
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o] Puc. 2.23. llonsporpasosa:
J
e @ = OJHOKOMIIOHEHTHLIH# pacreop; 6 —
5 TPeXKOMIIOHEHTHRIR pacTBop
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Ha npaktiKe He yjaercsi HCMNOJBL30BATE B Pacyerax 3aBHMCHMOCTh MEXOY BLICOTOH
BOJIHE ¥ KOHUEHTpalMed pacTBOpa HM3-3a BIIMSAHHA Ha pe3yNibTaT pacuera psaa ¢akrto-
pop: ckopoctd nubdyIuM aHaNIMIHDYEMOro BellecTBa B pacTBope, TeMMEepartyphl,
napaMeTpoB Kanuunspa u gp. [loatoMy npM aHanM3e CpaBHMBAXT BHICOTY BOJHLEI B
pACTBOPE HEH3IBECTHOM KOHLICHTPAlLlMH C BHICOTOH BOJIHBI B CTaHZApPTHOM pacTBOpE.
IIpumMeHsoT TaKKe crnocob, Npu KOTOPOM pacCUMTHIBAKT KOHUEGHTDALMIO aHAJIH3UDYeMO-
ro pacrsopa Mo NpHMPaUIEHHI0 BLICOTH MoNsAporpaMMmul nocie pgobaBlieHHs B Hero
H3IBECTHOIrO KOJIMUECTBa MCClelyeMoro BelllecTea.

PasHoBuaHocTH Nonsporpaduueckoro MetTona (MocTosHHOTOKOBAS, HMITYJILCHASE M
nmepeMeHHOTOKOBas nojsporpadus, BOJNLTAMMEPOMETPHSA CO CTALHOHAPHBIM 3IJIEKTPO-
OOM W HHBEPCHOHHAsl BOJbTaMMepoMeTpus) obyc/oBNeHH BHIOM INOJISPH3IYIOLIEro
CHIHana.

CpaBHeHME HEKOTOpHIX pajHOBMIHOCTEH Nonsiporpagmu maHo B tabnmue 2.16.
Paapewamoumad cnocobHoOCTs: — MHHHMAJIBHAA Da3HOCTh MOTEHUMANOB MOJYBOJH, NpH
KOTOpOH eile MOXHO uaMepuTs obe BoNHsl, paagensiowasn crnocobHocTs — 10T H30LITOK
Bewectsa ¢ Gonee MOJIOKHTENbHSIM TMOTEHUMANOM IOJYBOJIHB, NPH KOTOPOM elie
MOACHO H3MEpHTL BOJIHY ¢ Doslee oTpHUATENLHLIM NOTEHIHANOM MONYBOJHEL.

B nonsiporpaduu B KauecTBe MHOKKATOPHOIO 3/IeKTPOa B OCHOBHOM HCIOJIB3YIOT
PTYTHBIE KanensHeit anexrpon (puc. 2.24). Jlnst ero coaganus YUCTYI0 PTYTh NPONABIIM-
BaKT yepes KanunnAap 6. Heobxommmoe Anst 310r0 HaBJ/IEHHE CO3MANT, paiMellas
pesepsyap (rpywy) 2 co pryTel0 Han Kanunnsipom. [laBneHse MOXHO PeryJjiMpoBaTh,

2.16. CpapEenxe HEXOTOPLIX PAIHOBHHOCTEH nonsiporpad s

HuxHnas rpauu- | Paspetua- Paspnens-
Meton ua onpenensie- | oulan cno- IOLIlaA Cro-
MBIX KOHUeHTpa-| cobHocTs, cobxocT
LUMH, MOns/n mB
llonsporpadus:
NOCTOAHHOTOKOBAA 1-10-3 100 10:1
nepeMeHHOTOKOBAaA 5.10~8 40 1 000:1
¢ NPAMOYIOMbHEIM HANPAIKEHHEM 5-10—8 40 20 000:1
MMy SICHAR 1-10-8 40 10 000:1
BonsramnepMmerpua co cTaLMOHAPHEIM 3-10—7 40 400:1
INEKTPOaoM
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Puc. 2.24. PryrEnii Kanaoumi anexy-
poJE: !

] = wirTarue; 2 — rpywa co prymio; 3 u
5 — BepxHee M HHXHEe Kpensume
Komsua; 4 — coOemMHHTENLHRI LIJTAHT;
6 — Kanunnap; 7 = aneKrponusep; & —
MOMIOH

b

et O

MeHsAs BoicoTy cronba prym. [logsuxHOe coenmHenne obecneunpaercst peaHoBOR nan
nonuaTujaeHopoH TpydKok 4. Ilpu TakoM ycrposicTee 3neKTpona nonyvawor Gonee unu
MEHE BOCMPOM3IBOAMMEIE CKOPOCTH KaNaHMA CO BpeMeHeM XH3HH Kanam 3..5 ¢,
HeoDxomMMLIe 1718 MOCTOAHHO- ¥ NepeMEKHOTOKOBOM nonsporpaduu.

Haxoasr npumenenre rakxe Gonee OpicTpo Kanamomme 3nexTpoms! (Kanmuanspsl
Gonboro pMaMerpa), ycrpoiicTBa ANisl NPHHYMMTENLHOrO OTPhIBA KAl B 3aflaHHbe
MOMEHTbl BpeMeHM (NMpocTedLIMM M3 HHX SBJIAEICA YNpaBASeMBIH 3/NEKTPOHHHIM
TafMEpOM MOJIOTOUEK, YHapAwiuMi Mo Kanuinsapy).

Yanepxarh HA KOHYMKE KalMJUIApa PTYTHYI Kallio NOCTOSHHBIX PaIMEpPOB AJis
MHBEDCHOHHOH BOJIbTAMIEPMETPHM [paKTHUECKM HeBoamoxHo. [lns obpazoBaHus
Kalnid B 3T0M METOAE MCNOAb3YIOT NJATHHOBYI0 NPOBOJIOYKY, BINASIHHYI0 B CTEKIIfH-
Hyw0 TpYOKY.

B BonbTaMnepMeTpHy NPHMEHSIOT TAKKE TBEPAbIE INICKTPOIbL.

[locrosiHcTBO TOMUMHEN auddYIHOHHOrO CJIOA MOMAEPKUBAIT pajHbIMM cnocoba-
MH NpHBENEHHS TBEPNOro 3/IEKTPOjNa M PACTBOpPA B MBIKEHHE OTHOCHMTENLHO Jpyr
npyra (Bpawawmuecs, BROpEpYOIHE, IPOTOYHEIE INEKTPOLE!).

K TBepasiM 3NIEKTPOJaM OTHOCHT AMCKOBLIE, Nnpeacrasasomue cobol cTepxeHs n3
OH3INIEKTPHKA, HA TOple KOoToporo obrMHO paiMellieHa NNATHHOBAA NIacTHHKA B dopme
aHcka. Toxononsox K Hel HaxXOOMTCA BHYTPH cTepxHsa. [lna npuBeneHHs CTEPXKHA BO
BpallleHHe C 3aJaHHON YacToToi BpaleHHs ero yKpennswoT 14bo B onpaske, cBA3aHHOH
peMeHHOM nepegayel ¢ OCbI0 CHHXPOHHOro MOTOpa, MO0 B OCH aCHHXPOHHOrO MOTOpa
(puc. 2.25). KoHTpoNs ¥ M3MEHEHHE YacTOTH! BPALI@HHS CTEPKHSA OCyLUecT8NsTcs Nubo
HaGopoM aMCKOB 3 nepeMeHHOro muamerpa 1Jjisi peMeHHoii nepenaun, nnbo crpobocko-
NMHYeCKMM NaTUHKOM C 3JIEKTPOHHBIM YNpaBJeHMEeM CHIOH ToKa aCHHXPOHHOro MoTO0pa.

Ing cTaHgapTHIaLMK TOYKH OTCYETa, OTHOCHTENILHO KOTODOH M3MEDAWT MOTeHIHa-
nut paboyero 3/71€KTPoa, B NONAPOrpaguH, TaK e KakK M B MOTEHUHOMETPHHM, HCII0JbAY-
T B Kayecrse 3JIEKTPOOB CpaBHEHHA xhopcepebpAHsIi W KanoMeJbHBIA 3JIEKTPO/LL
KanomensHeiif 3nektpon ocofeHHO MpocT B HAroTOBNEHHH ¥ ynober B obpallleHHH NpH
paGore ¢ HachIUEHHBIM PACTBOPOM XJIOPMIA KaJIMA B KauecTBe 3/eKTponura, Haceuuen-
HuH KanoMmensHsik snexrpon (HK3) npusar B Kauecrse crangaptHoro B Gonsumumscree
nonsiporpagrueckux pabor.

Mpubop, ¢ NOMOLILI KOTOPOro MOXHO NMPOCHENHTHh 33 NONApH3auAeH pPTYTHOrO
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Puc. 2.25. YcraHoBKa ¢ QUCKOREIM BPAIMANIIMCH SNEKTPOIOM:

1 — morop; 2 — nepenaua; 3 — Habop AMCKOB; 4 — NEKTPON; 5 — INEKTPOAM3Ep

KanensHoro HaM uoboro Opyroro 3JeKIpoma H MONYYMTh JaHHBIE 71 MMOCTPOCHMA
MONAPOrpaMMEl, Ha3bIBANT NONAPOrpadoM.

Meronsl nossiporpadMuecKoro aHaauaa paspaboranbl NOYTH OJ1A BCEX 3JIEMEHTOB
I[lepromuyecKoif CHCTEMBL. .

K npemmyliecTBam nonsdporpaguueckKoro MeTofa aHalM3a MOXHO OTHEeCTH:
OHICTPOTY, ¢ KOTOpOH NpPOBOAATCH ONpefiefIeHHs; BO3IMOJKHOCTL OMNpeieneHHs psana
penecrs (MOHOB) NPH MX COBMECTHOM NpHCYTCIBHHM Ge3 npenBapMTe/ILHOrO pasmere-
HHA; 202MOXKHOCTh OCYWECTBJIEHMS NOBTOPHBIX OIpefeNicHHH NpPH MCNOJIb30BAHMH
onuoMt u 1o xe nNpobhl; BOIMOXHOCTE aBTOMATHIALMH AHAJIMTHYECKHX OMpENEneHuH, a
TaKxe peceMa OoNBlIyH uyBCTBHTENRHOCTh. HMOKHHH mNpenen ycraHaBJ/IMBAEMBIX
nonsporpadHYecKUM METONAOM KOHUEHTPAUMH coCTaBilfer 10-5...10~% mons/n.
CneupaisHbe NPpHEMBI NIOJSpOrpaduu No3IBOJIAKNT HAXOAUTh BELIECTBA B €l MEeHbIUIMX
KOHLEHTpalHsiX. -

Tounocts nonaporpadguyeckux onpenenexui cocrasiser or 1 no 5 % (orHocures-
HBIX) B HHTEpBaNe KOHUeHTpanui onpenensiemoro pemectsa or 1072 go + 10> mons/n.

llonsiporpadHuecKHl aHANN3 NPHrOJEH NN OCYWECTBJICHHS OYEHb LIMPOKOro
Kpyra onpeneieHHil KaKk HeOpraHMyecKmx, Tak ¥ OpraHMuecKHx BELIeCTB.

AMnepoMeTpuyecKoe TUTPOBAHUE XapaKTEpU3YETcA TeM, YTO 3aBHCHMOCTb CHJILI
TOK3 BOCCTIHOBJICHHS HJIM OKHC/ICHHMS BEIecTBA OT €r0 KOHUEHTpaUHMH B pacTeope
MOXHO MCNONB3OBATh [JIA ONpeJesfieHHs KOHIA THTPOBAHHA B THTPOMETPHUECKOM
aHanuae. PasauualoT aMnepoMETPUUECKOe TUTPOBAHME C OJHUM M OBYMSA MHIMKATOp-
HBIMM 3JIEKTPOHNAMM.

AMIEPOMETPHYECKOE THIPOBAHME C OJIHMM HHAMKATODHSLIM 3JIEKTPONOM MOJI-
HOCTHI0 OCHOB2HO Ha Merone nonsgporpadum. HuguKaTopHlM INEKTPOLOM MOXET DHITH
nubo pryTHE Kanawwui, Jubo tBepabd XBMXYOHKACA 3/1eK1pog. MoKHO Hclolb3o-
BaTh JMCKOBHIK Bpallawl{MAcA, NPoOBONIOUHMH Bpawaowmics, BHbpupywummA #
Ipyrde anekrtponsi. TBepasidf 3NEKTPOA HM3roTABMMBAKT M3 MHEDTHOrO MarepHana —
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IJIATHHEL, 3071074, TaHTana U Jp. OcobeHHo 1IMPOKOEe NPHMEHEHKEe HALIK 3JIEKTPOogLI,
BBIONTHEHHBIC M) HEIIOPUCTHIX MonuduKauui rpadura — nuporpadura — creKioyrie-
pona, yriecurtana. B Kauecrse Broporo anexkrtpogma ynobHo HemonbioBate Juoboik
3JIEKTPOJ CPABHCHKSA C nocTaTtoyHo DoJbIOH MOBEPXHOCTLI0, YTODEI MpOTEKAWIIKK TOK
HE BHI3BIBaN ero nonsipusanuio. Yauie scero 6epyr xnopcepebpsiHbi MK KanoMebHLIH
gnexTpon. IloTeHUHAN KHIMKATOPHOrO 3JIEKTPOJa B XOME TUTPOBAHHA OCTaercs
MOCTOSHHEIM.

[nsi ycraHoBNEHMS 3HaueHHS NOMSPHIALME MHAMKATOPHOro 3JIEKTPoja, OTBeva-
0lleH HANHYHIO LPEIENMBHOrO T0Ka, HeobxoAMMO NpeaBapHTE/IbHO H3MEPHTS NONApH3a-
IHOHHYI0 KDHBY® THIDYEMOro M THIpyuiero seiiecre. B cayyae npuMeHeHns
PTYTHOIO Kanawuwero 3eKTpojia MOXKHO HCNOJIb30BATE MOTEHI[HAN NOJIYBONHL], B3ATHIH
M3 1abimu, n yCT1aHOBMTH NotTeHuuan nonsipuaauuu Ha 10...300 MB Gonee orpuuarens-
HBIM (B cliyyae BocCTaHOBJIEHHS peareHta).

B cnyyae npUMEHEHMA JIBYX HHAMKATOPHBIX 3/IEKTPOUCB KOHCYHYI0 TOUKY
THTPOBAHHA ONpEAeIAIT N0 MHHHMYMY CHABI TOKa MEXOY ABYMS NONSAPHIOBAHHEIMH
OT BHEILIHEr0 MCTOYHMKAZ HANpSIKEHHS 3JIEKTPONAMH. YCJNOBHEM MPOTEKAHHA TOKa B
Heny sSiBJseTcs HAIMUME B pacTBOPE OKHKCIMTENBHO-BOCCTAHOBHTEIbHOM Naphl, OMUH H3
KOMIOHEHTOB KOTOpO# BOCCTAHABJ/IMBAEICH Ha ONHOM, APYrod — OKHCISeTCH Ha
BTOpOM 3neKTpoje. McueaHoBeHHE OQHOID H3 KOMIOHEHTOB NPHBOOMT K MAaJICHHUI0 CHIBI
TOKa [0 HYJd.

B KavecTBt MaTepHana MHIMKATODHLIX 3MNEKTPONOB MCNOJB3YWT NNATHHOBHIE
NPOBOJIOKY MJIM kecTh mnomansio 1 cM2 YnoGHb rpaduTOBBIE 3NEKTPOMIBL

OcHOBHBIE NPEMMYIECTBA AMIICPOMETPHMUYCCKON HHAMKALMKM KOHUA THTPOBAaHHA
obycnoBiersl 3HauMTENBHO GOJIbINEH YYBCTBMTENLHOCTHIO MO CPABHEHHIO ¢ MOTEHIHO-
merpueif. Merton cenexktHBeH, MOCKOMbKYy, nonbupas MNOTEHUMAN MHAHKATODHOrO
3NIEKTPOZIa, MOXHO BECTH THTPOBAHHE HMHTEPECYIOLIEro HOHA B CMECH BEUlecTs.

llaGoparopuuii snexrpoHEL KoHmyKrOoMerp KO3JI-IM. Ilpensaznauen pgns
M3MEPEHHSI YNeILHOM J/IEKTPHYECKOR NpPOBOJIMMOCTH pacTBopoB. B ocHOBY ero
RecTBMS NOJOKEH METOl H3IMEPEHMA CHIIB TOKA B LeNyY YYBCTBHTEIILHOIO 3JIeMEeHTa C
HeNnocpe ICTRe HHbM OTCYeTOM NOKA3a K No LMIKale.

llpuGop cocroMT M3 NEPBHYHOrO, MIMEPHTEJILHOTO M TeMIeparypHoro npeobpaso-
pateneif. [lepsuunntii npeobpasoBateiis — ORYXINEKTPOAHBIA NPOTOYHO-TIOIPYKHOM.
Ero xopnyc uarotoBJIeH M3 XMMMWYECKH CToMKoro créexkna. B KauectBe 3/1eKTpOjoB
NPUMEHEHa MJIATHHOBASA NPOBOJIOKA, HABHTAs BHTOK K BHTKY Ha IMJIMHOD H3 CTEKNa.
BripojHbie KOHIUN BIMasHH B CTEK/I0 K BulBeneHsl Hapyxy. Co CTopoHM BBIBOJLOB
YCTaHOBJIEHB MeTa/JIMyecKas BTYNIKa NS Kpenenus Kabels u NnacTMaccoBasi pyuKa.
[leppruneni mipeofpazoBate/is COEOHHSAEICH C HIMEDHTENbHEIM MNpeobpaloBaTeneM
KoaxcuanbHbiM KabesteMm ¢ paabemoM. JonycTumuii pa3bpoc noctosHHOM YyBCTBHTEb-
Aoro neMenta * 20 %. HsmepurensHsuf npeobpasosarens cobpad B yHu$HUHPOBAHHOM
Kopnyce YTK. Temneparypusiii npeobpaiopareisb aHanorHyeH NepsHUHOMY npeobpaso-
BATC/I M MITOTORJIEH H3 cTeKna. BHyTPH creKJIAHHOrO KOXYXa pacilofioxeH repMope-
3UCTOP, BHBOMA! KOTOPOro 3aKpericHn Ha mMetalnnyeckod Brynxe. CBepxy BTYIKH
HaneBaeTcsa NJlactMaccoBas pyukKa.

[Ina nopgkmoyeHus K npubopy UyBCTBHTEILHLIHN 31eMEHT uMeeT Kabeins M pasbe

EM.
TemneparypHuit ripeofpasopartens BHNOAHEH NPOTOUHO-NIOIPYKHBIM.

Konmykromerp HopMmansHo paGoTaer mpu TeMmepaType OKpyXalowero BO3Jqyxa
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OcEOBHLE TEXHHGECHHE JARHRE

IMpenern: MaMepeHUs INeKTporposogHoctH, Chv/em 1-10~%..1
Mogmanasors! wasmepernit, Ca/em l...10"L
url...m-’-
10— 2 103 :
10-3...107%
10-4...107;
10'5...10"
106 i 2077
10~7...10~8
IonycTHMAR OCHORHASA NPHMBENEHHAA MOTPeIIHOCTD, *1
Iisana3son aBTOMATHUECKON M PYUHOR TEMNEPATYPHOH KOMIMEHCA" 2...80
LK, “C
Ilorpewtiocts TeMIIEpaTypHOi KoMnercaumy Ha Kaxgsie *10 °C, +2
b
[MapameTph! AHATHIMDYEMOK CPeJILL:
resneparypa, °C 2...580
nannenue, Mila 0,1
Ilraiue or cOTH NMEPEMEHHOrO TOKA:
Hanpsukenue, B 22“__33
yacrora, 'y 501
[lorpebnaeman unmunm:., B A 50
['aBapurHiie pasMepsl, MM
HAMEPHTENIBHOr O npeaﬁpmme:m 480 > 380> 210
NepBHYHOro 200 X 50x 30
Macca, Kr:
M3IMEPUTENILHOrO npenﬁpnanurena 10,6
NepBHYHOrO 0,1
Hapaborka Ha orKas, u 4500
Cpemuunii cpok cnyx6et, net 6

1...35 °C, oTHOCMTENbHON BiaxHOCTH Bo3myxa jo 80 %, armochepHoM pmaBneHum
90,4...104,4 klla.

Jlaboparopusui KougyKromerp JIK-563M. [IpejrasHaueH ansA HIMEPEHHS 3EKTPH-
YecKoil NMpOBOMEMOCTH 00eCCUNeHHON MM JHCTHIJIMPOBAHHOK BOJM, @ TaKXKe palbaB-
nenssix (B 10...20 pas) NpUpoAHBIX BOA M BOGHEIX BHITSDKEK M3 nous. IlpumHuMnN ero
nelicTBMA 3aKJoyaercd B JIMCKPETHOM M3IMEpPEHHHM TOKa, MPONOpUHOHATILHOIO 3NeKTPH-
yeckKod NpoBOAMMOCTH AHANIMIMDYEMOH CPEeJIbL.

[IpubopLl MOXKHO KCNOJNB30OBATH ANA KOHTPOJIA CTENCHM OYMCTKM BOJB H NosBJe-
HUS B Hel MaNhX KOHIEHTpalUM#d CONeBbIX NpUMeEced, NJA NoBEPKH CTalHOHAPHBIX
YCTAHOBOK, 8 TAKIKE B 30HAJLHBIX arpoXHMHUYeCKMx NabopaTtopHsx ANA onpeneleHHs
obuiero collep)Xasus coeil B NPUPOJHLIX BOAAX M BOMHLIX BLITSKKAX U3 [OYB.

KoHgyKTOMETD COCTOMT M3 U3MEpHTEsIbHOro BloKa M Tpex MoaupMKauni NaTuMKa
10 YHCJIY MaMEpSAeMHX Mojjguanasonos nposogumocty — J1311-002, 13I1-003, II3II-004
(rabn. 2.17).

Hamepurensisii 620K npeacrasnser cobod naxess, CMOHTHPOBAHHYIO B TIJIaCTMAC-
coBOM Kopinyce. Ha nepejgHed naHeny yCTaHOBJIEHB! MHKPOAMIIEpMETp, PY4Ka PEIHCTO-
pa peryjHpoBaHusi M KaJuDpoBKM, MHUKpOpasbeM [Jisl MDHCOCAMHEHHH JaTuMKa.
IaTuMK noMeu(aT B HUWe NepejHel naHeNu Ha nByX NPYXHHHHIX Aepxkarensx. s
NnepeHOCKH HAIMEPHTENbHLK 010K cHabxeH pyuko:i.
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2.17. TlopnManasoEsl HIMEPSHMA yAeIbEEOR ANMEKTPHIYECKOM POBOIHMOCTH
JUISt PAMTHUHLIX MOIEQHKaIpGE parnoca

[lopmmanazon uamepeHunit
MompnKaumsa yaensHo# anextpuueckoi | Korcrpykumsa naruxa
nposoauMocti, Ca/em

J311-002 10-6...10—3 Ilporouno-Morpy K HOM
J311-003 10~5...10~4 MorpyxHoit
I311-004 10741073 To xe

Kopnyc Bcex J[JaTyMKOB M3roTOBNEH K3 CYCHEH3MOHHOrO rpaHylHpOBaHHOIO
Mpo3payHoro NonMMeTH/IMeTakpmiata. B nofloct Kopnyca CMOHTHPOBaHE 3INIEKTPOILL.
JlaTUMKK NPHCOEMHUHAIT K HaMEpPHUTEIEHOMY BJIOKY.

JNeKTponsl TnpencraBnsT cobol nBe THTAHOBHE MNJACTHHKH, COTHYTHE IO
IHJTMHADY M NOKPBITHIE NJIATHHOBOH YEPHBLIO TI0 HHCTPYKUHMH.

B xomnnekr npubopa BXOAAT KOHOYKTOMETD, NAaTYMK, NaboparopHbl CTEK/SIH-
HBIH DPTYTHLIA TEPMOMETD, KOMIIJIEKT CMEHHBIX YacTeH.

Konpykromerp ycraHapnuBawr Ha naGoparopHoM cToJie. JKCIUTYaTHPOBArth ero
MOXKHO NpH TeMneparype okpyxamwouero soanyxa 10...35 °C, otHOCHTENIEHOH BJlaXHOC-
1 30...80 %, napnenuu 94...104 xlla.

OcHOBHLE TEXHHUECKHE [IAHHKE

llpenens H3MmepeHKit 3NEKTPHYECKOMN NpoBoaMMOCTH, Ca/om 10-6,..10—3
llapamerpsl AHANHIMPYEMOR CPELLIL:
Temneparypa, "C 0,5...50
nasnexse, Mila 0,5
Pacxoj uepes JaTuMK, n/aMun <2
HuTeppan mexy MarepeHmami, MHH =1
OcroRHAs NPUBEISHHANA NOFPEIIHOCT, % NMOoLIMAalia3oHa * 138
HIMEDEHHA
[2bapuTHbLIC paaMepbl, MM:
: KOHTYKTOMETPA 218 X 173X 85
fr JaTyMKa 135%30% 30
Macca, Kr:
KOHY KTOMETDA 1,6
NATUMK & 0,16
¢ BepostHocrs Besorkaswoii paborer B reuenue 1000 u 0,95
 CpenHAA cpox cny¥Det, net b
B,
: Kongyxromerp woj KIB-102. [lpepnassayer 11 KoHrpolsl ynensHOW 3JleKTpH-
YECKOH NPOROGEMOCTH H TeMIIEPATYDPL NOBEPXHOCTHLIX BOIO ¢ M3MepeHHeM rNyDHHBI

Norpy#eHUH JatuuKa. Ero MOXHO HCIIOhA0OBATh B N0JIEBLIX YCAOBKAX, Ha NIABCPEACT-
pax # B naboparopyax.

Ipunugmin geficTBUA KaHalla HIMEDPEHs JIEKTPHYECKOH ITNOBOJHMOCTH JaKJI0yaeT-
(i B HIMEPECHHE NaJCHHA HANMpSKEHMS B LENK natudka. B ocHomy nelicTBust KaHana
HIMEPEHHA TeMIEepaTyph! H riiyOHMHL NMOrpyKeHHA NOJIOKEHO HIMEHEHHE CONpOTHBIIE-
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HMS PE3UCTOPOB, BKIIIOYEHHBIX B OfHO M3 MJiey MocTra. [lManasoHbl H3MEpEeHHs nepe-
KM0YaKnTICcH aBTOMAaTHYECKH B COOTBETCTBHM CO CXEMOH MNOHCKA NHAala3oHa, COCTaR/ieH-
HOM 13 MHKDOCXEM M ONEpalMOHHEIX YCHIHTETIEH.

B nnacrMaccoBBIN KOpIYC gaTuyMKa BMOHTHpPOBaHLI TpM 3nektpoma (unsi mamepe-
HMA 3NEKTPHYECKON [MPOBOJMMOCTH), TEPMOMETP CONpPOTHBIEHMS (U/1d HIMEpeHHH
Temneparypst) ¥ cuiiboH (s naMepeHus riyGuHE! MOy KeHns).

llpubop umeeT LMOPOBYI0 HHAMKALMI M BEIXOJ HA PErHCTPaTOP.

B KoMnneKT NOCTaBKM KOHIYKTOMETpa BXOMAT: DJIOK H3MEpEHHS; HaT4HK;
IKCNEIHUMOHHBIA SAUIMK, KOMIJIEKT 3alacHBLIX YacTel; KOMMAEKT MHCTPYMEHTa H

NpMHALNCKHOCTEH; NaclopT; METOJHKE I0OBEPKH.

OcHOBHEIC TEXHHYECKHE NAHHEIC

Ilnanason Mamepesms:
y [eNIbHOMH 3NEeKTPHYEcKoit nposominoct, Cm/eM

100-10~L..1;

1...10-10-3;
100-10-3.,,100 - 104
TeMNepaTypsl KOHTPOMMpYemMoit cpensl, 'C 2...40
rnyGuHBL NOTPYKEHUA QATUMKE, M 0...10
Jonycraemas OCHOBHAS NPUBENEHHAA MTOrPeIIHOCTE HIMEPEHHA * 2
Y ENLHON 3NIEKTPUYECKOR NPOBOIMMOCTH, % BepXHero npenena
KAM0ro AuanasoHa
Jlonyckaeman ocHopHaA afconmoTHAR NOrpeluHoCTL HAMEPEHNA:
TEMMEepPaTY DLl KOHTPONHpYeMoi cpestl, “C * 0,5
ray6MHbL MOrPYXEHHA NaTumKa, M + 0,5
I'abapurHeIe passmephls MM
narymKa 276152
HamepuTensHoro npeobpasoparens ¢ bNoKOM NUTAHMA 226 % 62 x121
Macca npubopa, Kr 3,65
Cpenumit cpox cnyxbu npubopa, ner:
B nabopaTopHBIX YCAOBHAX 6
B [1ONEBLIX " 4

lleperocHOH KOHNYKTOMETp CTENeHH MuHepammsamuu sBoxs KCMB-102 llpeana:
HaueH N5 onpeneleHHMsA 3IJIEKTPOIPOBOAHOCTH BOALl B CTAHJAPTHBLIX eOHHHMLIAX Mp.
MACCOBBIX 3KCHpecc-aHaNM3ax Kak B naboparopuax, Tak ¥ B NOJIEBBIX YCHOBMAX. Ero
MOJXKHO HCIOMb30BaTh HPH MPOBEJEHHH IOYBEHHAIX M I'HADOTEe0IOrHYecK X HIbICKaHUM,
CONIEBOH C(LEMKE M KapTHPOBaHMHM, KOHTDONE TNPHPOAHLIX TMOBEPXHOCTHLIX BOJ,
KOHTpoJie cOpackiBaeMEIX B BOJOEMEI CTOUHEIX BOJ, OYHMINEHHLIX M YCJIOBHO MHMCTHIX
BOJ1, HCIIOJIh30BAHHM HA OPOILEHHE CTOUHBIX BOJ H HBOTHOBONUECKHMX CTOKORB,

[luranue npubopa — or Garaped HanpsoxkenueM 12 B u O cetH nepeMeHHOro roKa
Hanpskenuem 220 B npoMeununenHo# yacrorsl. [lokasaHus ero He 3aBuMCAT oT KoneDa-
HuH Hanpsixenus cetu (BcTpoen crabunusatop).

ConpoTHBNEHKE pAacTBOPOB HM3MEDAKT MpH NepeMeHHOM toKe (mBe yacTotn B
3ABHCHMOCTH OT JHAIA30Ha), UTO MOUTH NOJIHOCTLI0 MCKIIOYAeT NONSAPH3ALHI 3JIEKTPO-
noe. Ha KaxgoM nuanasoHe MaMepeHMH NpoBoaAr KaliubpoeKy.

MeroguKka omnpeneneHMsl CTENEHH MMHEPANIMIAIMH CBOAMICA K  TIOCTPOEHMIO
rpa@HKOR 3aBMCMMOCTH MMHEpaliM3allkd Mayuaemoro obbeKTa M 3JeKTpuyecKoM

194



et |

npoBoAMMOCTH B craHmaprHbix emmuunax (Cu/cm). [nsi cocraBnenusi rpadukos
ceyer chenars NMOJHLE AHANMIK BoAsl (BOMHBIX BHITSXKEK MOYB) M MapajuleNbHO
HIMEPATH 3JIEKTPUYECKYI0 IIPOBOAMMOCTS. JIpH KOHTpOJIE MPHPOMHBIX NOBEPXHOCTHBIX
BOA JIOCTATOYHO MMETh pelyJisTaThl perynspHbix HaGmopmeHmil 3a X 3/IEKTpHUECKOH
NPOBOMMMOCTEI0 M ITPH €€ M3MEHEeHMM BHINOJIHATE AHAJIH3bI AHAMTHYECKHM CIIOCobOM

Mo pANY KOHTPOMMPYEMBIX TTapaMEeTpOB.

OCHOBHLE TEXHWICCKHE JAHHLIE
Inanason HaMepeHuit seKTpHuecicoi nposomuMocty, Cu/em | L iﬂ"'; :
0.d3°10"°;
0...2°1073;
0...2+10~*
OcHOBHAS NPHUBEEHHAS NOrPELIHOCTL KOHAYKTOMETpa 5.
B KomInexre, %
Temneparypa, °C:
AHANTHIHPYEMOM Cpeih 2...40
OKPYXaIOLLEro Boaayxa -10...40
Norpebnseman mougrocts, Br:
0T CeTH <3
or Garapeit <0,8
Hanpsioxenue nuranns or Garapen, B 12
Irranne or cetw: s
Hanpsoxennem, B : 220 33
yacroroi, ['u 50%1
labapurHsie pasMepsl, Md:
HIMEPHTENbHOro npeobpasosarens 120 % 140 X 234
NepBUYHOro " 222 %117
cerenoro BNOKA rTaHuA 58 % 68 x 66
Macca KoMnIexra, Kr <3

Harorosurems — BHIIO "[lporpecc”.

Muororouewssi xounyKromerp oms KBM-1YXJI4.2. Ipenuasnaven niist onpeje-
NEHHA KauecrBa oCob0 yucTOH BOAM, NOMyyaeMmoi INyTEM OYMCTKH NDH MOMOULH
HOHHMTHBIX CMOJl HJIH METONOM peKTHOMKaLMK, N0 ee yueNbHOH 3NEKTPHUECKOH
NPOBOJAMMOCTH (M3M2P40T ONHOBPEMEHHO B BOCHMH TOYKAX TEXHONOrMYEcKOro
npornecca KOHTAKTHRIMHK NMEPBHYHLIMK NPeobpa3oBaTeNIiMM NPOTOYHOIO MCHONHEHHS ).
lIpubop npexncrasnser coboi snexTpoHEEH HIOK, coeqMHEHHMII ¢ BOCEMbI) NIEPBHYHBI-
MH npeobpa3opateNsMu IKpaHMPOBAHHEIMKM Kabensmu. Ileppuunnie npeobpazoparenu
npeobpa3yoT yAENbHYI0 3NIEKTPHUECKYID MPOBONMMOCTS BOMAL B MpPONOPLHOHAJILHEIHN
INEKTPHUECKHH CHrHan. JneKTpomHeni 6nox npegHasHaueH ans npeobpasoBaHus
HHpOpMaLMK, MONy4yeHHOH OT mepBMuHBIX nNpeobpasoBaresicl, B HOPMHPOBAHHHIE
aneKrpuuecKue curians 0.5 MA u 0..10 MB, npomopumoHa/msHmE H3IMepseMOH
YRensHOH 3/1eKTPHYeCcKol NpoBOIMMOCTH.

Iins obecneveHus He3aBMCHMOCTH Pe3yNbTaTOB MIMEDEHHUSA YAeNbHOMN IJIeKTpHYeC-
KOH NPOBOMHMOCTH 0T KonebaHui Temmeparypsl Bogbl B CXeMe 3JIEKTpoHHOro Gloka
[peaycMOTpEHa TeMIIepaTypHasi KOMIIEHCAIlHA, NPHBOASALILASA Pe3y/lbTaThl HIMEPEHHI K
3HAYEHMI0 YOe/bHOM 37eKTpHyecKoi nposonumMocty npu 20 °C.

InexrpoHH 6ok cHabxKeH CTpenouHsIM MpHOOPOM CO WKMo, rpamyHpoBaH-
HOM B eIMHMUAX ynenpHOM 3nexrtpuueckod nposogumoctu (Cum/cm), npepycmorpena

TAKOKEe CHIHAJHIAIMSA O JOCTHXEHHH 3aJaHHOH TOUKH NOIHaNnaloHa HIMEpEeHHH.
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K anextporHOMY 670Ky MOXET OuTs MOAKMOYEH MHIIKAMMEPMETD MNH MMIULH-
BOJILTMETp C KJaccoM TouHocTH He Hmxe 0,5 unn npu HeoOXomMMMOCTH 3alMcH NoKasa-
Huii aproMarHyecKuit norenyuomerp KCII-3 mnn IICP-1.

CoOTHOMIEHUS MEXHNY YIeNbHOH 3JIEKTPHUECKOH IPOBOAMMOCTSEI0, YIe/bHBIM
CONpPOTHBJIEHMEM, BBHIXOJHBIM TOKOM M HaNpsUKEHMEM Ha DAMIMYHBIX MOIMANA30HAX
naHu B TabmHuax NpUoKeHHs K TEXHAYeCKOMY oNHKcanun npubopa.

llo ycrofiuMBOCTH K BO3[EHCTBHSAM KJIMMATHYECKHX (aKTopoB BHEWIHEH cpejsl
npubop mMeer ucnonueunue YXJI, xareropuio magenus 4,2 no 'OCT 15150, obniksHO-
BeHHoe McnosbzoBanue mo ['OCT 12997. Ero Henmbas ycTaHapliMpath 10 B3pBIBO- M
MOAPOONACHBIX MOMELIEHHSAX.

B KOMIJIEKT NOCTABKH KOHIYKTOMETPA BXOAAT: 3JIEKTPOHHBIM OJIOK; BOCEMb
nepeuyHsix npeofpasopareniedf, BENOMOCTs 3aNacHBIX 4acTel M NDHHAMNEKHOCTEH,
MOHTAKHBIK KOMILNEKT; YNAKOBKAa; TeXHHYECKOe ONMCAHHE B HHCTPYKUHA N0 3KCIy-

arauMu; nacnopr.

OcuOBELIE TEXHHYECKHE NAHHLIE
Nmanason MaMepeHMn ¥ OENbHON MEKTPHYECKOH NPOBOMMMOCTH 0,4-10—7...1-10-5
o, Ca/om i -
IMoanHanasoHs HaMepeH s YIebHOR IIEKTPHIeCKON NpoBogH- 0,4 llil__E el =10 ¢
MOCTH BOJ, Caa/ca: 0,1°10 "...1<10
0,1-10-5...1-10-3
HonyciKaemas OCHOBHAA MOrPELIHOCTL, % +6
Jonyckaemasn 30H2 HEUYBCTBUTENIBHCOCTH TOUKHM cpabarriBanus +10
CHTHANM3ALMM, T
IlTanue — or ceTH NepeMeHHoro ToKa:
Hanpsxexue, B 22&:2323
yacrora, [ S0+1
Ilorpebnaeman mowmHoCTs, B+ A 100
ILnMHa 3NTeKTPHIECKOl IHHMKM CBAM MEXIY NepBHyHLIM Nnpeob- < 50
pa3oBareneM H 3NIeKTPpOHHLIM BITOKOM, M
Temneparypa axanuaupyemon somsl, ‘C el
Pacxon aHamaspyemoit Bos yepes nepsrunsiil mpeobpasoea- 0,5...3,0
Teb, I/ MHH
Jasnenne aHamu3upyemoin cpems:, Mila =05
Amvocheproe nasnexwe, klla 84...107

Jlaboparopani KormyKrosmerp KJI-3 "Hmuymec”. Tlpemsainauer niisi HaMepeHHs
YOENBHOM 3JMEeKTPHYEeCKOH MNpPOBOMHMOCTH BOJHBIX M HEBOJHLIX pacTBOPOB CcoJiel,
KHCJIOT ¥ Apyrux xugKocred B auanasone ot 100 MxCac/m 10 100 Ca/ae. Mpuuuun ero
NeHCTBHA 3aKJI0YaeTcsi B MCMOMbIOBAHUM YPABHOBEIUHBAEMOI0 BPYYHYIO JHCKDETHBI-
MH HabopamMH NMpoBOAMMOCTEH MOCTa NepeMEHHOro ToKa. OMHHM M3 NJIeY MOCTA CIYXHT
OBYX3IEKTPONHBIH KOHTAKTHLIA nepsuuHuif npeobpasosareis. HaMeputeNbHBIH MoCT
IMHUTALTCA NEpeMEeHHBIM HANPSKEHHEM C nepHouHuecKy Mensuowencs Ha 180° dasoi.

[ipubop cocrouT H3 H3MepuTenbHoro O6JoKa, ABYX 3aNOJIHAEMBIX H OMHOrO
NOrpyxHoro nepepHyHeix npeobpazoparenei. Ilepeuunnie npeobpasoBarey BLINONHEHH
B BMJIE 3JICKTPONOB. JNEKTPOAH 3anoiHsAeMoro neppuuHoro npeobpasosarenst Ha
npenens uameperus 0,1...100 Cu/m H3roToBNEHH! M3 NNATHHE! H NOKPHITEL NNATHHOBOM
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YepHbI. OJNEKTPOAE! 3aMONHSEMOro NepBHYHOrO mpeobpajopaTenst Ha mNpemensl
namepenns 0,1...100 mMCm/M 1 3NneKTpOMIL TIOrpYXHOroO NepBMYHOro npeobpasoBarens
BHIMONHEHK! K3 rJaAKoH miaTuHel. TlepprudEe npeobpasoBaTeNii COSMHEHE C HaMEpH-
TeNBHEIM GloKoM Kabenem.

B KOMIJIEKT NOCTaBKM KOHIYKTOMETpPa BXONST: M3MEDUTENbHLIE GNOK; mnBa
3aNOJIHAEMBIX NepBHYHLIX npeobpasoparensi; norpy’)xHol nepsHuHEE Npeobpazoba-
TeJIb; MOACTARKA; COCNMHHMTENbHLIM Kabellb; BIYNKA; KONABLIO; TPH INAaBKHE BCTABKM
BIl1-1-0,25A; TexHMyeckoe OMHCAHME M MHCIPYKUMS [0 IKCIUIyaTaluu; IaclopT;
ynaKkoBKa.

OcHOBHLIE TEXHHMYECKHE NAHHLIE

IMomana3oHs HaMepeHHA:

pMCn/ 0,1...1; 1...10; 10...100

Cwm/m 0,1...1; 1...10; 10...100
Jonyckaenmasi OCHOBHASI OTHOCHMTRNLHAA NOrpeurHocts npubopa, % +0,5
IluTanne — or ceTy NEpEMEHHOro TOKAa:

Hanpsixenue, B 220 1%:.;

yacrora, [’ S0x1
HNorpebnsiemasn mounocts, B+ A 15

KongyKroMerpHueckse  arperarHue  CpeicrBa AHANMTHAYECKOH  TeXHMKMN
ACAT-KM — anamizaropu AKK-M-01 m AKK-M-02. llpenHasnauens pas pabortsl B
CHCTEMaX AaBTOMATHMECKOr0 KOHTPOJISl, PeryjiMpoBaHMsl ¥ YMpaBNeHHS TEXHOJIOTHYec-
KHMM nipoueccamu. Onu npeolpasylor yHelbHYH 3NEKTPHUYECKYX TNPOBOJAHMOCTD
pactBopoB (o1 obeccosiennoii Bojpl JO c/iabBiX pacTBOPOB KMCNOT, lienoyei, cosei) B
yuupuuuposanubii curian ICIL IIpuHuun Mx gedcTBHA 3aKNHYAEICH B HIMEDEHHM
yAENBHOM 3NCKTPHYCCKON NMPOBOIMMOCTH XUIKKX cpel (3MIeKTPOJIMTOB) KOHTAKTHBIM
(AKK-M-01) 1 6eckoHTakTHEIM MHAYKTHBHEIM (AKK-M-02) criocobamu.

AHanu3aTOpH COCTOAT M3 npeobpasoBartelis, faTuuKa (MPOTOYHOrO MK NOrPYKHO-
ro) u norexymuomerpa KCII2-016. JlaTumk — Tpex3NeKTPOMHEII C METaUIHYECKHMH
KOJIb1IEBBIMH 3JIEKTDOJIaMM, BIPECCOBaHHBEIMH B TONHIPOMHIEHOBLIH KOpHyc C
KaHanoM nuamerpom 10 mm. Becs nmanasoH maMepeHHs OXBAartbiBaeTcHd IByMs JarTyH-
Kamu ¢ nocrostHHOM 100 1 1 Ca.

Ananuaupyemasni cpena gnsa AKK-M-01 = nucruriar, BomHbe pacTBOpPBl YHMCTBIX
KMCJIOT, IeloyeH, coJieii M opraHmyeckue anextponute; una AKK-M-02 - Bopghbie
pPACTBOPHI MHCTHIX H 3aTPA3HCHHAIX KHCJOT, LL{EJIOYEH M COJIEH.

B KoMniexkt mocrasku Bxonsit: npeofpasopateNib; HAaTYMKH — IPOTOUHBIE H
NOrpY AKHBIC; NOTEHUMOMETD; IKCIIIyaTalMOHHAas JOKYMEHTALMs.

OcHOBHHE TEXHHYECKHE NAHHKE

IManasonbl HiMEPeHHH yIenbHON INEKTpUuec-
KO# INpoBoaMMocT¥ ¢ pa3busKol Ha nopnMana-
30HLI ¢ OTHOLWEHHEM Npegenos wKans: 1:100 1
1:10, Cam/em:
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AKK-M-01

AKK-M-02

Temneparypa, °C:
AHANHIKDYEMOM CPelhl

OKDYXawiuero Bonyxa
Ionyckaemas ocHOBHAsA norpewsocTs (onpege-
nAeTcA NpeaenaMM [ONyCKABMHIX 3IHAUEHHHA
CHCTEMATHYECKOMR COCTARNAWLIIEHR OCHOBHOM M10-
rpewHocTH A ), %
Jlonyckaemsie HaMeHEHUA MoK alaHui

[abapurHLIe pasmephl, MM:
npeobpasopareneit AKK-M-01u AKK-M-02
nmporouHoro garumnka AKK-M-01
npotouHoro narumika AKK-M-02
norpyxHoro narumxa AKK-M-01
norpyxHoro narunka AKIK-M-02

Maccea, xr:
npeobpasosarenedt AKK-M-0in AKK-M-02
nporouHoro garunKa AKK-M-01
nporounoro parusnca AKK-M-(2
norpyxHoro parunka AKK-M-01
norpyxHoro narumia AKK-M-02

Iluranme — or cETH NEPEMEHHOro ToKa:
RanmpsxeHwne, B
uacrora, 'y

Iorpefinaemasn molHocTs, 3+ A

BepoarHocTs GesorKa3HoM pabors: 3a 1000 ¢

Cperunit cpoxk crmyxbui, ner

Ycnopust aKcIruTy ararpe:

TemMmneparypa oKpyxamowed cpemmr, °C
OTHOCHTENLHAA BJIAXKHOCTL, %

1-107%,..1-10~2
(1+10.,.1+ m‘*‘ 1+1078,..1- m'?

1-10—1..1-10~% m-‘...l 10—
1-107%...1- 1u‘5'1 10751 m-"
1:1074 .1~ m— 1.10~4..1-10~2;
1:107%..1-10~ 2

1-10—2 el (1-1072..1:1-10"2..1-10~%
1-10-L..1)

1...110 ¢ aBTOMATHYECKOR TEMNEPATYPHOM KoM=
nencaumeit Ha + 15 °C or paboueii remneparypsl
51"50
+2

< 0,5 npenena pomycKaemoM OCHOBHOH no-
rPEUIHOCTH IPM M3IMEHEHMHM TEMNEeparyphl
oxpyxawimero soagyxa Ha xaxmue 10 °C B
uHreppane remneparyp or 5 no 50 °C;

< 0,8 npenena ponmyckKaemol OCHOBHOM no-
rPELIHOCTH TMPH M3IMEHEHMH HANPsOKEHHA
MATAHMSA OT KOMWHANILHOTO 3HauerHs 220 B
He NMpeBbIIAT Npenens JOmyCcKaeMoro jHave-
HMA OCHOBHOH MNOrpeilHOCTH MNPH HIMEHEHMH
remneparypsl Ha xangmie 15 °C or pabouero
3HAYEHMA TEMneparyps! B uereppane 1...11C °C

520X118%392
63x135X215
160X206X270
140148X602 (1102, 1602)
140%148>208 (602, 1102, 1602)

17,5

0,53

4,8
1,64 (2,16; 2,84)
1,7(2,69; 3,43)

220
50
16
= 0,92
= 8

ﬂtii H
30...80

ABTOMATHUECKNE NOKAINBAIIME M CHIHAMMIMpyOmEe conemepn tema CKM.
IlpeaiHa3HAUEHE! JUISl HENPEPHIBHOrO HIMEPEHHs cosiepkaHus cosiedl (YCnoBHO no xnio-

DMCTOMY HATDMIO) ¥ YAENBHOTO 3JIEKTPHUECKOTO CONDOTHBJIEHHS BONHHIX PacTBOPOB

196



— e WO e~ WD NS WD

— VD (D IS — o |

o
+1

o
+|

o
+1

9 +

001™'C

082" 00T

001°*°0F ¥uM 0p*"°T

082°" 001

001" 0T ¥u¥ 0p™T

08z 001

pot*roz wum 0¥ T

082001

001"*"0C Hu¥ 0p°""°C

00p**"01

000%""" 002

000T™" QS “ust pOP™ 02

00175 HLH 0p™°F

001°*" & WuH 0p™"Z

ﬂﬁ.—.—-ﬂnﬂ MM .nﬁ—.—“-...-m..g uLH &_.-.-N-.ﬂ

=H.._:..__ﬂnm Tae | nﬂﬂ._...__m_ﬂ HUK .w_.-._‘ﬂ.ﬁ_

Al

N!'l.ﬂna

00TINMND
0T9INND
FIPINMO
PITINMAD
PITINMD
POIINAD
POPINMD
FOTINND
FOTINMD
£T9INMD

EIEINMD
ETTINDID
ETTIAND

€09NMO
t0FINMD

E0TINMD
E0TINMO
CI9INND
ZIFINMO
CITINAD
CITNND
TO9AND
Z0PINMO
COTINND
ZOTINMD
T19130
[T¥INMD
TTEINMO
[TTIAMD
T09WMO

10FINMD
TOTINMD

[0TINXD

EWHadameH

MohOl
OUIMR

EHHadaWeEH
guradadu oJauxdaa

4} *ardoHmadJlon KeH

-H0HI0 BEWIRHMIALOTT

9, ‘arada
uwowaddurod
-tnox edAiedauma]

WI- WO

u /I

HHHadIWEN HOCRLIRM]T

edawalrod

EWHIHIOLIJH
iendeds ‘UM

g0dareurod mmpsdanmdex NDohHEXL MHE0I) 817

—%
i

197



coJieH, a TAK)Ke CHIHAJIM3ALMY HX OTKJIOHEHHS! OT 3allaHHOTO 3HaYeHHs B OJNHOH TOuKe
HIIH MOCJIENOBATE/IbHO B KaXKNOH M3 JIBYX, YETHIPEX MJIH wecTH ToyeK. BuinmyckawoTr 33
THIA TaKux conemepos (rabn. 2.18).

B ocHoBy melcTBuA NpHOOPOB NOJMOMEH KOHIYKTOMETPHUECKUH MEeToil onpenere-
HHA comep)XxaHusA coliel B BOJHOM pactBope. Hamepsierca colpoTHBIEHME HIMEPHUTE b
HOH syelixku npeobpasoparesisi, 3aN0/IHEHHOH aHANM3MPYEMBIM DacIBOPOM, ypaBHOBE-
IIeHHHBIM MOCTOM NEepeMeHHOro Toka. MamepurensHasi sueHKa BKJOYEHA B OJHO M3
nney Mocra. B peaynbrare H3IMEHEHUS 3NIEKTPHUECKOro COIpOTHBIEHHA, GYHKIIHOHAL-
HO CBA3aHHOrO C CONEpKaHHeM coJieH B pacTBOpe, HapyluaeTcsi pABHOBECHOE COCTOSIHME
CXEeMBl, YTO NPHBOAMT K HIMEHEHHIO MOKA3aHHUA MOCTA.

C uensio MCKIOYEHHS BIMAHHS MIMEHEHHs TeMIEpaTyphl aHaJlM3HPYEMOro
pacTBOpa Ha DE3IYNBTAT MIMEPEHHS] B KOHCTPYKLMHM CcOJIeMepa INpeNycMOTpPEHa TeMre-
paTypHasi KOMIEHCaLHA ¢ NOMOLIbK TEPMOPE3HCTOPa, BCTPOEHHOro B Kopnyc npeobpa-
30BaTeligd M BKJIOYEHHOro B APYroe, CMeXHOe C H3MEepHTeNIbHOH siuefiKoii, niieyo Moc-
Ta.

[lpeobpa3opareny, BXOOfALUME B COCTAR COJNIEMEPA, BRIMOJHSIOT MNPOTOYHBEIMH
(0CB20...ICB23) u norpyxenssiMu ([ICB24...1CB27). llpeo6pazosarenu JICB20...]1CB23
NpencrapisioT coboH MeTaNnnMuecKHH HIMHIODHYECKHMH KOopnyc, B KOTOpDOM pacrojio-
JKEHBl M3MepHTelIbHasA siyeHKa M TepMoKoMneHcatop. Ilpeobpazoearenu JICB24... JICB27
yCTaHABIIMBAIOT Ha eMKOCTh, @ TAKXKE B OCHOBHOK Tpybonposoa. O1nnMyaloTcs OHM Opyr
OT Ipyra KOHCTpYKIMEH K pasMepaMy H3IMEDHTE/ILHOK SiYeHKH.

Iikana conemepa papuanta ucnonuHenuss CKM100 orrpagyupopaHa B egMHHLIaX
YOeNbHOro 3JIeKTpHuecKoro comnporueieHusi (KOm-cM), a oCTa/lbHBIX BapHAHTOB
HCIIOJIHEHHA — B eNMHHMLAX KOHUeHTpauuu (mr/m).

B KXoMnnexkr MNOCTaBKHM BXOMNSNT: YPAaBHOBEIIEHHBIA MOCT NEpeMEHHOro ToKa
KM140; neppuuHbli maMepureNsHeii npeobpasoparens [ICB20 wnn JICB24, NCB21 unu
ICB25, IICB22 unu JCB26, NCB23 umu JICB27; nepexmouatens JIM3K-05 unu
NIM3K-09"; coemmuurensusii smmk SCC-01 unu ACC-02, wmu $CC-03"; oxnamgmrens
OBC-01 (nocrasnsercsi ToNbKO B NpoToyHOM BapHaHte ucrnonHexus JCB); nepexonHas
nijara K Mocty KM140; nepexonnas nnara Kk nepexmoyarento [IM3K-09 ¢ MoHTaXHEIM
KOMIIEKTOM ; TepeXOomHass IaTa K OXJAMHTENo OBC-01": nepexomsas nnara K
amuxky FCC-01, ICC-02 unu $SCC-03"; ogMHOUHRIN KOMNEKT janacHblX uacreilf ¥
NIpHHAONEXHOCTEH; NacnopT; MEeToNMUYeCK e YKa3aHHA 110 NOBepKe.

Kpome nepeunciennsix uagenui ¢ conemepom tna CKM no orgensHoMy morosopy
NOCTaBNSAIOT: IPYNNOBOX KOMIUIEKT 3allaCHBIX YacTeH M NpPHMHAIJIEKHOCTEH M DEMOHT-
HHIA KOMIUJIEKT 3afacHBIX YacTed M MNPHHAMNEXHOCTEH K M3NENHMAM, BXONSUIMM B
cocrae npubopa, pEMOHTHYI0 JOKYMEHTauuio, paspabotanHyio npeanpusituem-paspabor-
YHKOM.

OcuoBHEE TEXHWIECKHE NAHHRE
Bpems ycraHOBNEHMA MOKAIAHKA, C < 10
Ilnranme — or ceTH NepeMeHHoro ToKa;
Hanpaxenue, B 220 illll5
vacrora, 'y 50+1

" Uneno sapycut OT BADMAHTA MCTIONHEHMS.
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.

Mougnocts, norpebnsaeman npu cos ¢ He menee 0,8, B- A 15
[ab HBIE PAIMEPRI, MM
wjl;éﬂil...ﬂﬂﬂlﬂ 218 X 115; 199 ¢ # 110

NCB27 199 % 110
COCAMHHTENLHOr O ALMKA 116150 <124
nepeKovarens 260 & 104
oXnagMTens 642 x g 250

Macca, Kr:
JICB21 6,6
JCB22, 1ICB23 5,5
NCB27 1,3
COCMHMTENLHOrO AUMKA 20,0
neperJioyarens 3,2
OXNanMTeNA 15,5

Anranmiarop-conemep YCKM. [Ipennasnauer qns waMepeHus yaensHOro 3/1€KTpH-
YeCKOro CoMNpOTHBIIEHHA BOIHLIX PACTBOPOB H CHTHAJIM3allMH O €ro OTKJOHEHHH OT
3ajfialtHoro 3Havenus. B ocHoBy nefictBuA npubopa NoJIoXeHa 3aBHCHMOCTh YOENbHOrO
CONMPOTHBJIEHHA BOOHONO pacTBOpa OT KOHLEHTpallHH B HEM colieil Mpu omnpenesieHHOH
TeMileparype.

JIna namepenus yaensHoOro CONPOTHRIICHHS aHANIM3MDYEeMBIH pacTBOp NpONyCKawT
yepes IIEKTPONNTHUEeCKYw AvenKy marunka JICB22, koTopuili BKMoyeH B OQHO M3 Niuey
CXeMbl YypaBHOBEUIEHHOro wocra nepeMenHoro toka KMI140. JlatuMK BRINONHEH
nporoutsiM. Ero Kopnyc cHabxen AByMSs WITYLEpAMH: HHXHHM — [JI BXOua, Bepx-
HHM — NI BbIXONa aHaNIM3MpyeMoro pacrsopa. ['onoBKa patTyMKa MMeeT BOO3allH-
lieHHOE HCNoJIHeHHe, ofecneunBaeMoe pPE3HHOBOHW MPOKNANKOH B €€ KDBIUKE H
CaJIbHMKOBBIM YIUIOTHEHHEM IJis BBoga Kabens HapyxHuM nuamerpoM 10,6...16,6 M.
HamepurtensHas fyeiKa JaTuMKa COCTOMT M3 TpeX MIOCKHX YroJILHAIX 3NEKTPOMOB, C
NOMOLULI KOTOPHIX H3IMEPSICTCH 3JIEKTPHUCCKOE CONpPOTHBNEHHME BonHoro cronba B
KaHaJie BKJIajbila, BLIMOJHEHHOrO M3 M3onupyiomero marepuana (droponnacra). Jlsa
aNeKTpoja (BepxHMH M HIUKHHHE) COONMHEHL! Mexay cobol M KopnycoM, cpenHui —
H30JIHPOBAH.

CurnansHoe ycTpoiicTBO M3roToBJieHo Ha Hase MHKpollepeKoyarenei.

Ananv3aTop npennaHayeH jyUisi paborsl NMpH TEMMEpaType OKPYKalIero Bo3yxa
25 + 10 °C u oTHOCHTENLHOM BRa)HocTH no 65 %.

OcHOBHEIE TEXHMYECKHE JIAHHLIE
llpenesnm namepenns, KOM-cM 10...400
OcHonHan NpUPeNeHHas NMorpelHocTs MaMepeHHs M CHrHaIM3a- =3
LM, % BepxHero npenena uaMepeHuit
Temneparypa uamepaenmoro pacreopa, “C 2...10
Jasnenne ” , Mlla 10
[luTanme o1 ceTH nepemMeHHoro ToKa; 2 43
Hanpsxenue, B o (220253) womm (127 3
wacrora, I'u 501
llorpebnsaemas mouocts, B+ A 15
['abapurHEIe pasmMepsl, MM:
mocta Tuna KM140 404 < 140 %140

199



narumica tina JICB22 375 %X 180 %115
Macea, Kr:

mocta Tvna KM140 12,0

natunka JICB22 5,5
Beposatuocrs Gesorkasnon paborm B Teuenne 2500 u 0,8
CpenHuil cpok cnyxDsl, ner 10

Curnanusarop 3jieKrpuueckKos npopojiumocti CI3. llpennasnauer anisi KoHTpons
yaeNnsHOH NIEKTPHYCCKOH NPOBOAUMOCTH BOJHLIX PACTBOPOR COJICH, LICNIOUECH, KHCIIOT
H BBIJIAYH CUTHANOB NPH JOCTHIXEHHHM YCTAaHOBJICHHBIX 3HAUEHWN B BMJE 3aropaHus
ceetoBeix 1abno "Menswe”, "Hopma”, "bonswe”. B ocHoBy ero geicTBusi NMOJIOXKeH
KOHIYKTOMETPHUCCKHH METOJ M3IMEPEHHHA IJIEKTPHUUCCKOH TPOBOJUMOCTH HUIKOCTH C
MOMOIIBI) YeTHIPEX3JIEKTPOHHOTO UYBCTBMTENLHOIO JJIEMCHTA nepeuyHoro npeobpaao-
BATENA.

KOHCTpYKTHBHO NpHDOp COCTOMT H3 NepeHuHOro npeobpasopareins H 3JIEKTPOHHOTO
OnoKa, coemMieHtsx Mexny coboH Kabenem.

HamepurensHast cxema nepsuyHoro InpeobpazoBareisi npegcrapiser coboH
npeobpa3zoBareils IJIEKTPHUYCCKOH MPOBOAMMOCTH B HPONOPUMOHANBILIH 3JeKTpHUec-
KHH CHrHaj, KOTOpbIH B 3NSKT0OHHOM DioKe npeobpaayerca B CBETOBLIC CHIHANDL

B curnanusarope npenycMOTPEHO NOMKIKNUYEHME BHEIUHEH LENH TPexIoaniMoHHO-
ro ‘.iﬂEKTpH‘IEEKﬂFD pPeErvjiipoBaHHHA H CHTHaNTH3a LI MH.

Ilepsuunbiy npeobpazoparelis BHIOAHEH B BOLOJALMUIEHHOM McnionHenun B3 no
[OCT 17786 m CcOCTOMT M3 KOpIlyca, H3IrOTOBJIEHHOrO M3 HepXxasewiued craiu,
BHYIPH KOTODOro pacloJIOKeHbI JIEMEHTH 3IJICKTPHUECKON CXeMbl, H KpBILIKH,
cllyXaeH A 3aliMThl 0T OKPYXawlWe cpejbi.

JNEeKTPOHHBIM DJIOK cenaH B KoHctpyKtuse Y TK.

CurHanusatopel 1JI8 YMEPEHHOTO KIIMM4Ta MMEIT HCIOJNHeHME Y, KaTeropum
paaMellleHHs 2 0715 nepBMuHOro npecbpasoparens u 3,1 — nns anekrponnoro 6noKa, a
CHTHANM3aTOPHl AN CYXOr0o M BJAXHOIO TPO. 'UECCKOro KJiumata — ucnonxexue T,
Kareropuio pasmeiteHus 3 no 'OCT 15150.

CurHanuaarop CI3 seinyckawT B 12 MomudHKauusix.

OcHOBHEE TEXHHUECKHE JAHHRLE

IlapanmeTpel KOHTpONHMPYEMOr 0 pacTBOpa:

37K TPMUEcKan NMpoBoauMocth, Cm/m 0,1...5.0

remreparypa, "C 1...110
IlonycKaeman 30Ha HEUYBCIBHTENLHOCTH, % +§
Yenosus 3KCrlyatammm:

I NepBHuHBIX npeobpa3oBaTenei MCIIONHEHNA Y W KaTeropum
pasmelienns 2:
TeMIIeparypa OKpyawiuero poanyxa, ¢ —45...+45
OTHOCHTENLHAA BAAMCHOCTL BO3NYyXa npu remneparype 25 °C, % = 100
INA INEKTPOHHLIX DNOKOB HCIMONMHEHHA Y 1 Kateropu
pasMelgenus 3,1:

TEMIIEpPaTypa OKpyxamlero rosnyxa, 'C -10...+40

OTHOCHTENEHAS Blax HocTk Bo3fyxa npu 25 °C, % =< 98
L7151 CHrHANMIATOPOB MenonHeHna T  Kareropun pasMeuiesuns 3:

TEMIEpPATYpa OKPYMAKLErO BOaNyxa, “C —10...+45
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OTHOCHTENBHAS BNaXHOCT, Boamyxanpu 35 °C, & < 98
IlapnexKe KOHTPONKpyemMoro pacteopa, Mlla =0,5
I'abapuTHEE PAIMEDPE], MM:

reperyHoro npeobpaloparens 100 125 900 man
100 x 125< 400
Inexrpomroro Gnoxa 200 x 160 < 240
Macca, xr:
nepexyHoro npeobpasoparens 2.5umm 1,5
ANeKTpOHHOro brnoxa 5.4

JlaboparopHnE BHCOKOUACTOTHHI KOHIyKTOMETpHueckmi murparop T-120.
IlpenHasHayeH 1S ONpeleNieHHs KOHLEHTPALMH BOJNHBIX M HEBOLHLIX PACTBOPOB
menoyer, Kucaor u coned. llpuHumn pedicTBMA u3MepurensHoro Giioka npubopa
3aK/0YaeTcs B HIMEPEHEH Pa3HOCTH IOTEHUMAJIOB HAa KOHIIAX PEIHCTOPa, BKIOYEHHOro
MOCNENOBATENILHO ¢ SYeHKOM, 3JIEKTPHUECKOE CONPOTHBIIEHHE KOTOPOH M3IMeHsiercs B
3aBHCHMOCTH OT KOHIIEHTPallMH pPacTBOPA, HAXONAWErocs B SuenKe,

THIpaTOp BHNMYCKAWT OBYX MOOHPHKAMH — ¢ pyuHOH Nofaued THTPaHTa M C
aBTOMATHYECKOH.

B cocrap npuGopa ¢ pyuHoi Nojayed THTPaHTa BXOMAT: MIMEPHTENbHbLE BGNOK co
CTOHKOH; cTeKJIfiHHasA DlpeTKa; KNnamnaH; BHHOCHAS KHOIKa; Pe3HHOBhLIE MEXa.

IIpubop ¢ aproMaTHYeCKOH Nnomayesi THTPAHTA COCTOMT M3 M3MEPHTEILHOro 60K |
aprobrooperku. HamepurensHbid 6nok cofpan B Kapkace YTK K1K43-23¥2 OCT 2551.
BHyTpH KapKaca pasMelieHa 3JIeKTpHUeCKas CXeMa, COCTOSINASA M3 OTAENLHEIX 2JIeMeH-
TOB M (QyHKIHOHa/bHLIX OiokoB. OpraHsl onNepaTHBHOM HacTPOMKM BBIHECEHHI Ha
nepenHion naxHens. Ha DokoBoj creHKe npubopa 3aKperjieHsl aKTHBATOD MarHHUTHO

MemaJIKi W suefiKa, a3 Ha 3amgHeH NaHeNH pacroNOMEHE OpPraHLl HeoNnepaTHBHOIO
yIpasJieHus.

OcBOBHLE TEXHHYECKHE [AHHLIE

Janason 1NeKTPHYECKOil NPOBOGMMOCTH aHATMAMDPYEMLIX PACTEONOD e 1 T{I_“...E; 103
yuerom pasbamiieHHn THIPAKTA B Aueie TurpoBanma), Cu/om

Jasnenue aHanmuanpyemoii cpemet, klla 86...106
Temneparypa ananuaupyemoit cpensl, °C 15...30
O6BeM aHAMH3MPYEMOit cpeml B AueHKe THIPOBAHMS, cM =100
Ilnranwe or ogHOGAIHOM ceTH NEpEMEHHOro TOKA:

HANpsxeHue, B 220

yactora, 'y 50
I'abapurHBie pasmepsl, MM:

HaMepHTensHoro broka 396 150 x 318

ABTOMATHYECKOit bropericu 317 %150 > 334
Macca, xr:

HaMepurensHoro Bnoka = 6,5

ABTOMABTHYECKOM GloperKu < 8,0
Cpemunit cpox ciyxbrr, ner =8
HapaGorxa na orkas, u = 6500
Bpems HenpepuiBHoi pabore, u 8

Yenopma sKCIITy aTaLmmM:

01




TeMNEPaTypa OKPYXawiero soaayxa, 'C 15...30
arMoc(epHoe nasnexnwe, Kila 86...106
OTHOCHTENBHAA BIAXHOCTS BO3TYXa npu remneparype 25 °C, % 30...80

KongyxromerpauecKkue npoMumuienasnie Habopu cucremn METPOLIZ. llpensas-
HayeHs! A/ HM3IMEPEHHA 3NeKTPOJIETI 7@ KOH YJeNbHOM MPOBOAMMOCTH pacTBOpOB.
[lpuHUIMN UX nelcTBHA JaKJyaeTcs B ONnpelesieHMH KOHIYKTOMETPHYECKHM aHAaIH3a-
TOPOM MNMpPH NepeMeHHOM HANMPSKEeHHH AKTHBHOrO CONPOTHBJIEHHA MEX Y 3JIEKTpONaMH
naryMKa (rosoBKK), NOrPYKEHHOro B HCC/eNyeMblif pacTBOD. Y eNbHaA NMPOBOANMOCTE
pacTBOpa M CBA3aHHOE ¢ Hed aKTHBHOE CONPOTHBNIEHHE JaTUMKa 3aBMCAT 0T KOHUEHTpa-
LIMH pacTBOpPEHHOro B pactesope Bewecrea, Hanpumep KCl, NaCl u 1. n.

Merponornueckue cBOMCTBA JaruMKa xapaKTepusyer mocrosfHkasa K, orobpaxa-
0LIAS Ha ero 3aXMMax H3IMepseMyl0 YOe/bHYyK MPOBOJAMMOCT: B aKTHBHOE CONDPOTHB-
nexue R ., COriiacHO 3aBHCHMOCTH

R.,=K/x,

rne K — NocTosHHas KOHIYKTOMETPHYECKOro maTyMka, M™ ® — namepsiemas ynels-
Hasl MPOBOAMMOCTh, CM/M, HO Moxer Gmts TakKe npencraBneda B MCwm/M, Cm/cwm,
npiuem 1 MCa/em = 0,1 Cm/n, 1 MxCn/cm = 0,1 MCwm/M = 10~ Cy/m.

AKTHBHOE CONpoTHBJ/IeHME naTynkKa npeobpasyercs B CXEME HIMEPHTENILHOIO
npeobpazoBareNii B yHHOHUHPOBAHHBIA BHIXOINHOH TOKOBHIH CHrHajn HIH CHrHan
HaNpsXeHHA, BO BCEM MIMEDHTEJIbHOM MMANajoHe JNHMHEHHO 3aBMCALHA OT yIeNbHOM
NPOBOAMMOCTH H3IMepseMoro pacTeopa. Peaynsrar Mamepenns Onarogaps NMpHMEHEHHIO
aBTOMAaTHYeCKON TeMIepaTypHON KoMneHcauuu coorBercTByer 25 °C HesaBHCHMO OT
nefcTBUTENLHOM TeMIepaTy pel pacTBOpA.

Konnyxromerpaueckuii BaGop N573, N574. OcHosHOM mameputensHud Habop ans
HM3IKHX M CpeIHMX 3HaYeHHMH 3JIeKTPONMHMTHYECKOH IIPOBOHMOCTH PACTBOPOB COCTOMT M3
HaMepuTeNbHoro npeobpasoparena NS730 mnm N5741 p McnoNHeHuH, onpemueneHHOM
3aKa3unKoM, H HaMepHTenbHOH ronoeKn NS752 unu N5750.

[lpeoBpaszoparenu N5741 s N5730 otnensHOro MCMIONHEHHS, & TAKXKE MOJIOBKH THIA
N5750 1 N5752 oxBaThiBalT CyMMapHo nuanasonst nameperus ot 0,1 MCwm/m mo 1 Ca/m.
Habop ans cpeaHux n GONBIUMX OMana3lOHOB MIMEPEHHH COCTOMT M3 npeobpaloBartens
N5731 u ronoeky NS751 » nocrapnfercs B HCMOJIHEHMAX C OHANA30HOM HIMEPEHMS
0,1/0,2/0,5/1 Caa/n smms 1/2/5/10 Ca/m cornacho 3aKasy nosayuarens.

KoHnyKromerpuueckue Habophl nNMs pajHbIX OMAMNA30HOB MIMEDEHHA B 3aBHCH-
MOCTH OT MCOJIHEHKUA npeobpazoBarTens M THNA TOJIOBKM NpuBeneHs: B Tabnuiax 2.19 u
2.20.

HaGopst N573 comepxat rofloBKy ¢ MaMepuresibHbIM npeobpasoBarenieM B ALIHY-
HoM Kopnyce Tira NS730 unu N5731, a N574 - ronoBky ¢ uaMepurensHbM nipeobpaso-
BateneM [ns 3acTporky B wutax — i N5471. Iti Habopwl nocTaBNsA0ICA ¢ rofloBKOH
B MCIOJIHEHUAX, NPHCNOCODNEHHBIX AN Pa3NMYHOM 3aCTPOMKM: IJIS BCTPOEHMS, B
npoToyHOM cocyae — oboaHauenme Habopa OykBo# P; B morpyxaemMod 3auwure C
pasnuyHoOH rnybuHOM norpyxenns — obosHauenne HabGopa Oykmoit Z u uudppamu 0,5
nns ray6unet 0,5 M, 1 — ana royGuust 1 M unm 1,5 — nns roy6umm 1,5 M.

Komnaexroexa nabopa N573. B 3aBucHMOCTH OT qMaNna3oHa HIMEPEHHS KOMIJIEK-
Tywrcs b cravnaprHeix Habopos (tabn. 2.21).
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2.19. Korpryxromerpugecie 2abOps! JUI8 PASHEX MHANA30HOB HIMEDEHHS] 3NEKTPHISCK O
OpPOBOMMOCTH PACTBOPOB ¢ HMIKOR M cpeipredt KomenTpaipiedt pACTBOPERHOr0 BELIECTRA

Habopu: N574

Jnanaiox naMeperna

u N5T73

MCum/m

Crt/m

0,05 {0,1 |0,2

051 412 | & |20

20 150 |0,110210,5] 1

Ilpecbpasoparent
N5T41.XXX51
NS5730.XXX51
N5T4L.XXXI11
N5730.XXX11
N5741.XXX32
N5730.XXX32
N5T41. XX X122
N5T30.XXX22
N5741. XX X42
NST30.XXX42

I'onobia
N5750
NS5752

+ o+ o+ o+ o+
+

+

T UNESNE - T LR T

Ilpumeuanne. XXX — obo3HaueHWe HCMONHEHHMA COrNACHO MHPOPMALMOHHON KADTHI
npeobpasosarend. HamepurenoHele ronoBKH ocHauers Kabenem gnuuo# 10 M (2 no xenanmo

saKasumka — 20 m).

2.20. Korgyrromerpuaecxnit mabop N573 nna passHix [MANAIOHOB HIMEPEHNS ANEKTPHIECKOH
MPOBOMMOCTH PACTBOPOB co cpeuedt i bomsmol KoEnenTparprel

L

Huanason mamepennsi, Ca/m

HaBop N573 :
0,01 l 002 o005 o1 (o2 [os] 1t | 2[5 | 10
IlpeoGpasoparens
N5731-41X10 + + + +
N5731-41X20 + + + +
N5731-41X30 + + + +
T'onosxa N5751 + + B - + + + + + +

lIpumevanne. HavepurensHas ronoexa nocraensaercsa ¢ kabemem pnueoi 10 M (mo
xenanmwo 3axayka — 30 um). B cnyuae HeobxomiMoctn pnuKy Kabens MOXHO YBeJIMuKTL 10

50 .
2.21, Habop N573
Homep lwanason Ipeobpasosarens ['onoexa
Habopa HIMEPEHHA
0,0005 0,5 mCra/ma N5730.41251 N5750.0XX23
0,001 1 MCr/m N5730.41211 N5750.0XX23
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IIpodonxenue

Homep Inanasox lpeo6pasoBarens : I'onoBKa
uabopa HIMEpeHMA
0,01 10 34 Cr/pa N5730.41232 N5750.0XX23
0,1 0,1 Cwm/m N5731.41210 N5751.0XX13
i 1 Cm/m N5731.41220 N5751.0XX13
10 10 Cm/ma N5731.41230 N5751.0XX13

Mpumeuanusn. 1) Bmecto nabopa npeobpasoparena N5731 ¢ ronosxoik N5751 moxer
nopcrasnsarses npeobpasoparems N5730.41222 ¢ romoekoit NS5752.0XX23. 2) Bwmecro HaGopa
ripeoGpasoparens N5731 ¢ ronoexoi N5751 moxer nocrasnatsea npeobpasoparens N5730.41242 ¢
ronosxkon N5752.0XX23. 3) Jlna craHOspTHOrO MCMOMIHEHMST nocrasisercs npeobpasosarens
N5T730 sanu N5731 ¢ voxom prixopa 0...20 MA u ronoexa ¢ xabenem mmnoit 10 m.

Kaxeid Habop MOXET MMETb OBa HMCMNONHEHHMA: ¢ rOJIOBKOM JJisi BCTPOGHMS, C
roJIOBKOHM B MPOTOYHOM COCYe.

Habopwn nns guanasosos 0,1; 1 u 10 Cm/M nosukHe! 6BiTh, KpOME TOTO, YKOMIIIEK-
ropanpl rosiopkamu N5S751 wnm N5752 B nmorpyxaemod 3aumure C onpepesieHHOMH
INTHHOK.

B 3akasze ueobxomumo yxasars tin (N573) u Homep Halopa B 3aBHCHMOCTH OT
AManaloHa uaMepeHus, a Takxe obosnaueHne ucnonHenus (P unu Z) B clyyae ocHauye-
HUS FOJIOBKH NPOTOYHEIM COCYAOM MIIM NOrpyxaeMoH 3amuTol tpebyemMoii JIHHEL

[Ipsmeprt 0603HaYeHUA cTaHmapTHEIX Habopos:

1) nn= nuanazona nameperust 1 MCum/M (0,001 Cm/m) ¢ uamepuTeILHOR TONOBKOI
B NpoTo (HOM cocyne — Konpykromerpuueckui Habop N573/0,001 P;

2) pna nuanazoxa mamepenus 0,1 Cm/M ¢ HM3MEPHTEJILHOH roJIOBKOM ISl BCTpOe-
Hua — Kongyxromerpuueckusi HaGop N573/0,1;

3) nns puanasona uamepermst 10 Cu/M ¢ MaMepHTENLHON rONOBKOH B NOrpyxa-
emoH 3aumute ¢ rnybuHoii norpyxenus mo 1| M — Kommykromerpuueckuifi HaGop
N573/10/Z1.

B cnyuae 3akasa nabopa apyroii Koudurypauus HeobxoguMo yKasats nobaBoyHsie
TpeboBanus, HanpuMep Koj HcHonHenuss mnpeobpaszosarens NS5730, N5731 (ecnm
HECTAHNAPTHBIMA, coriacHo uHpopmanmonnod kapre N5730, N5731), mnumy xabens
rOJICBKH, ecliy AJIMHa He paBHa 10 M.

Komnaexrosxa nabopa N574. B 3aBMCHMOCTH OT HANa30Ha M3MEPeHHs KOMILIEK-
TyloTCs S cTaHmapTHEIX Habopos (tabi. 2.22).

2.22. Habop N574

Homep Inanason

HaBope HMepemHs Ilpecbpasosarens ['onosxa
0,0005 0,5 MCr/m N5741,31251 N5750.0XX23
0,001 1 1mCaafaa N5741.31211 N5750.0XX23
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Mpodonxenue

3 i ot NpeoGpasopares l'onoexa
v Habopa HIMEPEHHA

= 0,01 10 mCn/na N5741.21232 N5750.0XX23
0,1 0,1 Ca/m N5741.31222 N5752.0KX23
1 1 Cum/m N5741.31242 N5752.0XX23

llpumewanne. B craknaprHoM Menonueruy noacrasnsiiorcs npeobpasoparens N5741 ¢
BeTpoeHHbIM perynaropom MAKC, ¢ roxom seixona 0...20 A u ronopxs c xabenem pnuno
10 M.

Kaxnoiii Habop MOXET MMETh IBa MCMOJIHEHMS: C FOJIOBKOH [JiA BCTPOEHHMA; C
FONIOBKOM B NMPOTOYHOM COCYHE.

B saxkasze Heobxomumo yKasath tin (N574) n Homep HaGopa B 3aBHCHMOCTH OF
JHaNa3oHa H3MepeHMsl, 3 TakKe 0Do3HaueHHe MCMOTHEHHS (P) B cnyuae ocHalEHKS
TOJIOBKM NPOTOYHBIM COCYAOM.

lpumepnt obo3HaueHus cTaHnapTHEIX Habopow:

1) gns guanazoxa wamepenus 1 MCum/m (0,001 Cm/M) ¢ HaMepuTeNbHOI FOJNIOBKOK
B nporouHoM cocyne — Konnykromerpuueckuit Habop N574/0,001 p;

2) nna puanasona wamepenus 0,01 Cm/M ¢ HamepuTEeNbLHOHK rOJIOBKOH 151 BCTPOE-
uus — Kongykromerpuueckuit Habop N574/0,1.

B cnyuae ocobsix tpeboBatni HeoDXOAMMO MX YKa3laTh B 3aKale: KOJ| HCIIOJIHCHNA

~ npeobpasosarenis N5T41 (ecnu HectaHmapTHBIN, cornacHo HMHOOPMAUMONHOM Kapre
N5741); nnuny xabens rojoBKH, ecin He pasHa 10 m.

Harotosurens — HHCTMTYT KOMMLIOTEDHBIX CHCTEM, ABTOMATHKH § H3aMepeHwi
(Monbuua).

ObpasnoBas KOHIYKTOMETpHUYECKAs AaBTOMATHIHpOBaHHasi ycraHosxa I-ro
paspana YOK-IMA. llpennasnaueda ans nposepku obpasuopbix # nabopaTophbix
KOHOYKTOMETDOB, aTTecTalMy CTraHgapTHeiX o0pasuoB yAENbHOH 3INEKTPHYECKOH
NPOBOOHMOCTH, NOJIYUCHHSA ¥ IKCNEPTHIbI CTAHAAPTHBIX CTPABOYHLIX JdHHBIX, a TaKme
npopejneHns uccnegopare/bcKux pabor B obnacT# NPeLMIMOHHOR KOHIYKTOMETPHA. B
OCHOBY pabOTHl YCTAHOBKH NONOXEH KOHTAKTHHM Crnoco® HIMEpeHHs yIenbHoH
INEKTPHYECKON NPOBOAHMOCTH PACTBOPOB 3NMEKIPOJIMTOR. B KauecTBe MIMEPUTENLHOM
AYEHKH NPUMEHEH KOHTAKTHBIA NBYXJJICKTPOJHHH AATYHK MOrpyXHOro THna, a B
KayecTBE BTOPHYHOro HIMepHTeNsioro npubopa — yCcTpPOHCTBO, B OCHOBY KOTOpOro
NoNoXeHa KOMICHCAIHOHHO-MOCTOBAS CXEMa.

YCeTaHOBKA COCTOMT M3 M3MepMTensHoro 6/10Ka (CTONKM), CHCTEMB! TEPMOCTATHPO-
BAHKA M BHYHCIHTENLHOrO yerporcTBa. Havepuresuniii 60K — aBTOMATHYECKHH MOCT
NepeMeHHOro TOKa — HIMEPSET YAENbHYI0 IJIEKTPHUECKYI0 MPOBOAMMOCTL H TEMIepa-
TYDPY PACTBOPOB IMEKTPONHTOB.

» B KoMnnekr nocraBkd Bxoaar: uiMepureisHas crodka YOK-IMA; cwucrema
TePMOCTATHPOBAHKA; BLHIMHCIIUMTE/ILHOE YCTPOHCTBO, HIMEPHTENbHBIE AYEHKH; Nmacnopr;
. METOJIHKE NOBEePKM.
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OcROBHLE TEXHHGACIME [AHHNE

Ilnanason uamepennst yaensHOM MEKTPHYECKoit npopommuMoctH, Cm/M 1-10—4...1-102
JonycKaemas OCHOBHAS NOTPEILHOCT YCTAHOBKH MPKH HOPMANbHLIX * 0,15
YCNOBMAX, % MAMEPEHHOro IHAYEHMSA

MNorpebnaeman mowmocrs, KB+ A 2
Beposirrocts GesorkasHoit paboru B Tevesne 16 000 u = 0,9
TabapurHbIe pasMepLl, MM 2250 » 700 1470
Macca, Kr 200
Temneparypa soanyxa, °C 10...35
AruocthepHoe napnenne, Klla 94...104

YcranoBKa qnd nopepku OfmEnpoMBUNNIEHHERX KOHIYKTOMETPOB M COJIEMEpOB.
B ocHoBy ee aeficTBMA NONOMEHA 3ABHCHMOCTS YNENLHON 3NIEKTPHUECKOH NpoBoguMoc:

TH pacTBOpPOB OT MX COCTaBa M TEMIeparypn. YCTaHOBKA coctoMr u3 obpasuoboro
cpencrea uaMepenust (OCH-Y3I1) — naboparoproro koumykromerpa KJI-2 “Hmnynnc”,
KOMIJIEKTOB TOYUHBIX TEDMOMETPOB H TEPMOCTATA.

OcBoBHLIC TEXHHWECKHE JAHELIE

Iuanason MarepeHHs yOeNnsHOH aNeKTpHYecKon npopogumocti, Cau/em -1...1-10-%
Ilonycicaenmast OCHOBHANA NOrPeLIHOCTh YCTAHOBKH NPY HOPMANBHBIX + 0,25
yCenopuax, % HaMepeHHOro IHaueHHs

Morpebnseman MougHocTs, B- A 2
TouHOCTS NOANEPXAHKA JANAHHOM TeMneparyput, "C + 0,1
[abapurHbie pasMepsl, MM 1240 x 1465 680
Macca, Kr 100
Temneparypa soagyxa, “C 10...35

pH-merp-MannmasomsTMerp pH-125. llpenHasHaueH ANA M3IMEPEHHMA AKTHBHOCTH
HoHoB Bojopoja (pH) 1 oKucnHTEILHO-BOCCTAHOBUTEMLHOrO Nnoteruuana (Eh), a rakoxe
TeMMNepaTyphl BOAHBIX pacTBopoB MeromoM orbopa npob. Ilpubop cocroutr na npeobpa-
soBareNis ¥ Habopa anexrponos (rabn. 2.23). peoBpasoBareNs 3aKNOUEH B MeTasliy-
yecKHH Kopmyc. Ha Kopnmyce MMeETCs rHe3fio A/isi YCTAHOBKH IUTATHBA HAEpXaTens
3JIEKTPOMOB H OTCEK AJA Da3MElUeHHs 3JIEeMeHTOB MUTaHMA.

llpunaraempie K pH-merpy-mMunnuBonstMerpy anekrpous 3CJ-15-11, 9CN-45-11,
IMJI-02 ynuduuupoBansl B cHabmeHn paveMoM JUIS NOAKMWYEHHs Mo6oro 3 HMX
yepes sNieKTpogonepxarens K rueany "Bxon” npeobpaszoparens. KoHcrpyKius pasema
BCrioMorarensHoro anexrpona IBJI-IM4 obecneunsaer ero NOAKINUYEHHE K COOTBETCT-
BywowmeMy rHesny uepxarens. Kombuaupopauusie anekrpoaws ICKJI-08 u 3MKJI-03
yHUOHUHpOBaHK K cHabxeHm Kabenem, nogKiouaeMuM HeENocpeacTBeHHo K npeobpa-
3oBare/n. Hx ycraHaBIHBAKT B KOPNYC YYBCTBHTEBHOIO 3JIEMEHTa, B HMXHEH yacTH
KOTOpOro BCTPOSH TEPMOKOMIEHCATOD.

lnsa paboru Ha crone B Komnyekre pH-Merpa-MHUIMBOJILTMETPA MpPENyCMOTPEH
pa3bopHBIA WTATHB € NBYMS BHIAMM Hepxareseii 3neKTponos. YnobcTBo NepeHocky,
TPAHCOOPTHPOBAHHA JH XpaHeHus npubopa ¢ MNOJMHHIM KOMMNNEKTOM 3JIEKTPOAOB
obecneynpaer ¢y T/Ifp K3 NEHONOJIMCTHPONE, YKJIANLIBAEMBIH B YeXOL

Jlonycr¥mas OCHOBHasi rnorpewHocts npufopa B 3aBHCHMOCTH OT Mpenena
H3MepeHHs npueeueHa B rabnuue 2.24.
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2.24. Nlonycrman ocHoslan abcomorHan norpemzocrs npubopa pH-125 » sanucinsocTH

0T NPEeNa HIMEPEHH
Hlonycruman ocHopHas abcomoTHan
Hamepsieman Ilpenen NOrPELUHOCTS HIMEPEHHA
BenHuMHa H3MepeHud
en. pH mB g
pH 4 pH + 0,04 + 23
12 pH + 0,2 + 12,0 -
1,2 pH + 0,03 +17
Eh 400 B - 10 -
1200 mB + 30
Temneparypa 100 °C - - +3
40 °C *2
OCHOBHLE TEXHHUYECKHME [ANHIIC
llpenens: namepensis pH » nuanasone, en. ph:
1,2 pH 3.9
4 pH 0..4,4..8,8...12
Ilpenent: vamepenuisn Eh p nuanasone, mB:
1200 mB 0+ 1200
400 mB 0+ 400; + 400...:800;
+ 800...1200
Ilpenens MaMepeHuil TEMNEPATYPH aHANHIHPYEMOH cpent, “C 0...40; 0...100
Ocuobran abconorHas NOrpelHOCTL HAMEPEHHA TeMNepaTyphl
AHANHIMPYEMOI cpeant s npenenax, °C:
0...40 °C 2
0...100 °C 4
[lpegens: aBTOMAaTHUECK O TEMTITEPATYPHOI KOMIIEHCAIMM HIMEPEHHSA 0...100
SJIC anekrpomsoi cucremsl, °C
Jlpe#d Hyna npeobpasoparens, mB +3
Jonycrumoe conporMBNeHHe:
HAMEpPHTENLHOro anexrpona, MOM 1000
BCrioMorarenssoro " , KOMm 20
KpyrHana XapaKTepHCTHKH 3NIEKTPOQHOM CHCTEMBI DK TEMINEpPaTY pe, —=56...60
20 °C, mB/pH
KoopamHars! MI0ONOTEHLIMANBHOR TOMKH:
E,,MB 0...30
pH,,, en. pH .
Bpems yceranopnenusa pabouero pexcmma, MuH 15
llnurensHocTh HenpepbiBHOH paborw, u 3
[lorpebnaemeiit Tok, MA 60
[abapurHrie paameper, MMm:
npeobpajopatensa B yexne 250 <160 90
KOMIICKTa NPHHALNEKHOCTEH B yexne 250 120 % 90
Macca, Kr 5
JuavenMe Hapaborku Ha orKas, u:
NpUeMouHoOe 4500
BpakosouHoe 1700
Cpenumit cpok cnyxbu: npubopa, ner 6
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[Iuranme npubopa — ot Barapen "PybOuH” u 1pex anemeHros PII6S. On paccunran
A% IKCANyaTaluMy OpH TeMneparype okpyxawumero sosgyxa 10...35 °C u ornocurens-
Hoif Bnaxzocts 90 % npu remneparype 25 °C.

pH-merp-munnmusomsTmerp pH-150. [lpenunassauern nns MaMepeHHs aKTHBHOCTH
HOHOB Bogopona pH, oKHMCIMTE/ILHO-BOCCTAHOBHTENLHOrO MoTeHu#ana Eh u remnepa-
TYpPH BOAHBIX pacTBopoB. B ocHOBY ero nedcTBHS MOJOXKEH MNOTEHIIMOMETPHYECKHH
meron uaMepenusi pH u Eh konrponmpyemoro pacrsopa. Ilpu onpemenenuu pH (nnm
Eh) pacTBOpOB HCHIOJIB3YETCH CHCTEMA, COCTOSAIIAS HI HIMEPHTENIBHOrO (CTeKNsiHHOro)
penoMorarensHoro (xnopcepebpsitoro) aneKrpoxos. [Ipu onpenenesuy OKHCIHTENLHO-
BOCCTAHOBHTEJILHOIO NMOTEHLMANA B KAUecTBe H3IMEPHTENBHOrO 3JIEKTPONA NPHUMEHAIOT
PENOKCOMETPHYECKHH 3NEKTPOI.

[lpuGop cocromT K3 MaMepuTe/LHOro npeobpasoparens pH-150 u wabopa anexrpo-
OB, INeKTpuuecKas cxema npeobpa3zoparesia BKmoyaer DNOKM NUTAHMA W H3IMEPEHHS,
BXOHOM yCHIIUTENs B aHaNloro-uudpoBoi npeobpaloBaTeNs ¢ HHAMKALIMEH.

Ixana3oH H3MEpPEeHHS M LeHA eQMHML MJIANUEro pa3pAalla COOTBETCTBYIOT 3Haue-
HMSM, yKazaHieiM B rtabnmue 2.25. llpenesiml gonycKaembiX 3HAYEHMH OCHOBHOM
abcoJoTHOM MorpemHocTH npeobpalosarens ¥ pH-merpa npusenens: B Tabnune 2.26.

2.25. [Inanasos HIMEPEHHS K [SHA SMHMITE MIAJIIIEro paspana

Tluanasox lena eqmHHIIBI
Himepaeman BenuunHa usMepenns  [MIJIAALIEro pasps-
a(nmeK perHocTs)
AXTHBHOCTE MOHOB BOnopona, pH 0...+19,99 0,01
OKHCNHMTEMEHO-BOCCTAHOBHTEILHEIN NoTeHLMan, MB —1999...+1999 1,0
Temneparypa ananuaupyemont cpeast, “C -10...100 1,0

2.26. Jlommycxaeassn ocHOBHAS A6COMOTHAN NOrPEIHOCT: Npeobpasoparens # pH-uerpa

Hamepaemas BemumHa lipeoGpasoparems pH-merp

AxTupHOCTS HOHOB BOonoposa, pH + 0,02 + 0,05
OxmMenuTeEHO-BOCCTAHOBHTENEHEH NOoTeHIMan, MB + 3 -
Temneparyps anannaupyemoro pacreopa, “C +2 +2
OCHOBHEIC TEXHMYECKHME NANILIe
TaGapurHiie pasmepsl, MM 215> 165 %X 65
Mm, Kr l:'ﬁ
Yenosus skcmuty araimm:
TeMIepary pa poagyxa, °C 5,40
OTHOCHIENILHAA BIIAMHOCTL BO3nyxa, % = 90
armMochepHoe nanneune, Klla 84...106
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luranue npubopa ~ aBTOHOMHOE, OT ABYX BcrpauBaemuix Garapei “Kpona-Bu”
i akkymynsropa 70-0, 115-VI. llpenycmorpeHa BOIMOXKHOCTh NHTaHUS 4eped 6ok
cereporo MHTaHHS, BXoAsmiero B Kommuexkr pH-merpa, or cet onxodalHOro ToKa
Hanpsoxenuem 220 + 22 B, yacroroif 50+ 1 .

B KoMINeKT NOCTABKH BXONAT: HIMEPHTENbHLIH npeobpasosareis; DJIOK NHTAHHUSA;
Habop 3N1eKTPOIoR, 3aNaCHBIX YacTeHd H NPHMHANIEKHOCTEH.

pH-merp pH-155. llpennasHaueH ansa HIMEpeHHS AKTHBHOCTH HOHOB BOAOpOJA
(pH) 1 oxucnurensHo-BoccTaHOBHTENLHOrO NoteHumana (Eh) B Bomueix pactBoOpax, a
TAKXE I H3MEDEHHA TeMIIeparyph KOHTpoiHpyeMmol cpensl. Ero MoxHO HCNONLIO-
BaTh B KayecTse BhICOKOOMHOI0 MH/UIHBOIbTMETDA.

OyHKuHoOHANEHO pH-METp coCTOMT M3 INEKTPONHOH CHCTEMBl H H3IMEDHTEJNILHOro
npeobpasoparens. B 3aBMCHMOCTH OT KOMINEKTHOcTH Npubop BRIMYCKawT B ABYX
MoanduKauuax — pH-155 u pH-15511 (¢ ycrpoficTBOM conpsiKeHHA M TEPMONEYaTaloUnM
ycrposictsom YTI1-4),

Peaynbsratsl H3aMEpeHHH BHIBOOATCS Ha aBa nudpossx Tabno:

"Hamepenne” — pans uHmukanmd pH u Eh, a rakxe nns BeiBOja pesysbTaroB
ABTOMATHYECKOH JHATHOCTHKH Npouecca KanubpoBKH ¥ QyHKIHOHHpoBaHKHA pH-MeTpa;

"[lapamerpu” — ANA HHOHKAUMM KIMEpAeMOH TeMIleparyps! pacTBopa, a TaKxe
KPYTH3HBI XapaKTEPHMCTHKH 3JIEKTPOTHOH CHCTEMBI Sys.

BopixonHbie CHIrHANK — aHANOroBkIe, MPONOPIMOHAJILHEIE BXONHOMY HaNDSIKEHHIO,
JBOHYHO-IECATHYHBIMA KOJl C YPOBHEM JIOrHYyecKOM enuHuubl — He MeHee 4,5 B, ypos-
HeM Jloruueckoro Hy s — He bonee 0,4 B.

llanason HIMEpEeHHA, LIeHa eMHHI(H MJIAJIUEro pas3psAja M OCHOBHas NOrpel-
HOCTh NpHOOpa NpuBeneHn B Tabmuue 2.27.

2.7], Ianasos HIMEPeHns, 1IEHA eiHHL MIAJIEro PASPSIA B OCHOBHAS NOrPEIIHOCTS
pH-merpa pH-155

e llena e | Homycriman oc-
& ANa30H MIME" | Lnammero  |wopHas abcomor
IMepAeMAS BeTHUMHA pEeHHA npeob- paspana HAS TIOT PELUHOCTD

paloparens | (nuewpersocts) [mpeoGpasosarens

AKTHBHOCTL HOHOB Bonopoana, pH -1...+19,99 0,001 + 0,01

OxucnMTensHO-BOCCTAHOBMTENBHER o~  —1999...41999 0,1 + 1,0

resugqan Eh, B

Temneparypa ananuanpyemoit cpemst, °C 0...120 0,1 02

OcHoBHLIEC TEXHHYECKHE NAHHEIE

Jlnanason asroMaTMUECKOi TepMoKoMNencatmy, °C 0...120

Jlnanason mamepenms pH-merpa B pexume Hamepenns pH =1...14

llenycxaeman ocopian abcomorHan norpemnocers pH-merpa B pe- +1

AMHME H3MeDeHHA TemMneparyput, “C

[Iurasme npeofpasoBarenst — or cerst OnHODAIHOro NEPEMEHHOrO

TOKA: .
Hanpsokennem, B 20£22 °
yacroroi, 'y 50+ 1
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Mougsocts, norpebnsaeman npeobpasoparenes, B+ A 15

[abapurHsie paasepsl npeobpasoparens, MM 270 < 274 X 86
Macca npeoBpasosarens, Kr 34
Cpenrsia Hapaborka Ha o1Kaa npeobpa3soparens, u 15 000
[lonHnii cpeuuii cpok cnywbnr pH-merpa bes yuera cMeHHBIX 10
INEKTPONOB, JeT
YcnoBHA 3KCNNyaraiMm:
TEMNEpaTypa OKpyXaoulero sosayxa, °C 10...35
OTHOCHTENILHAA BIAXHOCTE OKPYIKAIOUIero Bosnyxa, % 30...80
armocdepuoe naenenue, Klla 86,4...106,4

Haroropurens — [10 "Hamepurem”.

ApromMarayeckui npomunnnensnd pH-merp pH-220. Ilpennassaved pus onpene-
NeHHsl aKTMBHOCTH MoHOB Bomoponma (pH) B TexmoNorMyecKMx BOMHBIX PaCTBOpax.
Obnacts NpUMEHEHHA — HelpephIBHLIE MOTEHIMOMETPHYCCKHE MIMEPEHHS B CHCTEMaX
ABTOMATHYECKOr0 KOHTPOJISi M DeryJIMpOBaHHA TEXHONOrMYECKHX NPOLECCOB, B TOM
yuclle ¢ npuMeHeHHeM uckpobesonacHoro ofopynosarua (MckpobGesonacHoe ucrnosHe-
Hue pH-220H).

Ina mamepeHus pH BOOHEIX pacTBOPOB MCMOJL3YeTcH CHCTEMA, COCTOSINAS M3
HIMEDHTEJILHOTO M BCIOMOraTe/IbHOro 3JIEKTpOaoB, MOMELEHHEX B apMaTypy YYBCTBM-
TeNLHOro 3NneMenTa. B KauecTse MIMEDHTENBLHEIX 3NEKTPONIOB NPHMEHSANT CTEKNAHHNE
anexkrpoakl JCIM-00-14 u 3CII-31-06, B KauecTBe BCNOMOraTesNILHOro - xnup-cepeﬁpauuﬁ
anexrtpon IXCB-1.

JNeKTponHas CHCTEMA B aHAJIM3IHPYEMOM PAcTBODE Pa3BMBAET 3.[[{: 3aBHCHAILYIO0 OT
aKTHBHOCTH MOHOB BOJIOPOMa B PACTBOPE M TeMMepaTyps pacrsopa.

BricokooMHBIM npeobpazoparenem I1-215 (I1-215H) I[IC anexrpogHol cHcTEMBI
npeofpasyercs B BBLIXOJHOE HaNpsKEHWE, IOCTyMawileée Ha BXOJ CAMOMHMIIYIIEro
noreHusomerpa KCII2-004, Ha guarpaMMHOM JIEHTe KOTOpPOro GHKCHpYercs H3MEeHeHHe
jnayeHsa pH. BmayansHwi# orcyer uamepsemoro 3HayeHums pH ocyuiecTsnsiercs B
undposoi dopme.

pH-metp paccuutan Ha pabory c yCTPOHCTBOM DPYUHOH tﬂpunﬁnuneucmﬂﬂ
TeMneparypHiix HaMeHeHui IJIC aneKTpogHEIX CHCTEM.

Ilnsi mpoBefieHKA M3MepeHMii Npu Temneparype aHnanusupyemoif cpenn or 100 go
150 °C B KauecTse 3MeKTPOJIMTHYECKOro Koya HCNOJb3y0T HAKOHEYHHK M3 TEPMOCTOM-
KOro Marepsuaa C peryiupyeMon CMCTEMOH HCTEUEHHS XJIOPHCTOro Kanus.

[anbBaHKUYECKOE pajfeNieHHe BXOMHBIX M BLIXOMHBIX uened pH-merpa noaponsier
NOAKM0YaTh K HEMY BHCILHEE YCTPOHCTBO ¢ 3a3eMJIEHHLIM BXOIOM.

Mpumenense aBTOHOMHOro auQQepeHIHaNLHOrO YCHIKTENA, COEQHHEHHOrO
yeTHIPeXNPOBOAHOMH NMHKEH CBS3H C YYBCTBHTE/LHBIM 3/IeMelToM M ON0KoM npeobpa-
sopaHus (6noKoM HMCKpO3al(MThi) MIMEpHTeNbHOro npeolpasoparens, naer BOIMOX-
HOCTH DA3MElaTh UYBCTBMTENLHBIA 3JIeMEHT HAa 3HAUMTENILHOM ypaJieHuu or Osioka
npeobpasopaHus.

IIna mcnonsaoBanus pH-Merpa B yCNOBHMAX C NOBBIUECHHBIMH TpeDOBaHHAMH K
B3PHIBO3ALIKTE NPEJYCMOTPEHO B3IPHIBO3ALIMIIEHHOE HCMOJIHEHHE C BHOOM B3PHBO3a-
uguth "HexpobesonacHas 3MEKTpHUecKas mens”,

Peanu3alMsa BIPHIBO3AIMILEHHOrO HenonHenus: pH-metpa, BunonHexHoro Ha bGase
6J10Ka OrpaHHYeHHS BHIXONHOrO CHrHAaja M NMTaluMX TOKOB (670KA MCKPO3AUIHTH),
COeAMHEHHOr0 YeTHPEXNPOBONHON MuHMeH CBAIM C aBTOHOMHBIM NH((epeHIHAILHEIM
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ycunureseM # Onoxkom mnpeobpasoBanusi, obecneuyMBaer nonKkmoyeHne K pH-merpy
o6ryHbIX (BIpHBOHE3AUIMINEHHEIX ) BHEIIHHMX YCTPOHCTB.

llonyckaemass OCHOBHAS NpMBEAeHHAs MnorpewmrHocts pH-Merpa No BHIXONHOMY
CHrHany ¥ undposomy Tabno npencrasneHa s rabiumue 2.28, a nonyckKaemas oCHOBHAS
abcomoTHAA NOrpelHocTs pH-MeTpa B 3aBMCHMOCTH OT HOPMMDYWOLIHX 3HauYeHHH pH -
B Tabnuue 2.29.

HenocroAHCTBO BRIXOOHBIX CcurHanos pH-merpa 3a 24 y HenpepniBHOH paborThl
(Mckmoyas BpeMsa NporpeBa) He  MPEBLUIAET MOJIOBHHH  JONYCKAaEMOro 3HAYEHHA
OCHOBHOM NpHBENeHHOH NOrpeliHOCTH.

KomnnektHocts nocrasku pH-merpa pH-220 (pH-220H) npusenexa B rabauue 2.30.

2.28. llomycKaemasi OCHOBHASI NpueejesHas morpeumnocts pH-merpa pH-220 no ssxoypsoMy

cHruany K mabpososmy rabno
Hopmmpymwiee Ilonyckaeman OCHOBHAS MPMBEEHHARA TOrPELIHOCTS, %
anavenne X,
pH 10 BLIXOIHOMY CHIHATY no umdpoomy rabno
5,0 2,0 -
10,0 1,0 o
15,0 1,0 0,6
2.29. lorrycxaesmas ocnoBEAS abcoymorsas norpemmocrs pH-werpa pH-220 B sasmcyMocTR oY
HOpMMpYDIRX sHavessd pH
Tlonycxaemas ocHoBHAS a6COMOTHAS NOrPEILHOCTS
Hopmupywomee
suauenme X y, 0 BEIXOJTHOMY CHIHATY no urppopomy Tabno
pH (npuBeneHHLIe KO BXOOY)
pH mB pH L MB
5,0 + 0,10 +5.8 + 0,09 + 5.2
10,0 + 0,10 + 35,8
15,0 + 0,15 + 8,7

ﬂmm.mm

Huoxnuit npeien uamepenns X, (Hauanbroe sHauenme
LIKANE!) MPH ero HOPMHPYIOLLEeM SHAYeHHH Xy, PH:

5 1...9¢
wHreppanom 0,5
10 -1..4¢c
. unrepsanomM 0,5
15 1
Bepxuuit npepen uamepenuin X Xp=Xy+ Xy
Imanaszon MIMEHEHHS TeMITePATYDhl AHAMINDY MO 0...150

cpe (mmanason repmoxoMnescamim), °C
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PACCTOAHME OT UYBCTEMTENLHOMO 3IEMEHTA C BXOIHLIM < 500
& vcummrenem no 6noka npeobpasosanun (6noKa uekpo-

SALUMTEE), M

lMorpebnsiemas MougHoCTs (3nepronorpebnenne) npu < 100
HOMMHANBHOM HAMPsUKEeHMM muranus, B - A

lNonmuniit cpox cmyx6ut pH-metpa, ner > 8
Macca, Kr 70

Jlaboparopanti pH-merp-ssuumBonsTmerp pH-673M. llpennasnauen nnsa onpeme-
nexnst pH, pNa # oKHclIMTENBHEIX MOTEHUHaNnoB B mpobax BogHBIX pacTBopoB. Ero

TAKIKEe MOXHO HCIIO/Ib30BATL B KauecTBe BHICOKOOMHOrO HyIb-HHAHKatopa (B nuanaso-
Hax mamepenus or —10 go +30 MB u or +10 no —40 MB) npe npoBeneHHH NOTEHUHO-
METPHUECKHX THTPOBAHMH, M THTPOBAHMM C IBYMSA NONAPHIOBAHHEIMH 3NIEKTPONAMH.
INeKTpOOHas CHCTeMa nnst uaMepeHus pH uMeer BHyTpeHHee CONPOTHBJIEHHE, NOCTH-
raomwee 1000 MOMm. JIns uamepenns IJJIC snexrpopHoi cucremsl pH npuMmeHsior
BLICOKOOMHLIN TnpeolfpasoBartens, KOMIMEHCALMOHHAA CXeéMa KOTOpOro rmo3asonsier
CYLECTBEHHO YMEHBIUUTE TOK, MoTpebnseMulil NPy H3IMEPEHHH.

pH-merp-muumpBonsT™Merp pH-637M npemcraBnsier cobod HacromsHBIA npubop,
cocTosiuLMi M3 npeobpasopaTens ¥ wratHea. Ero ajleKTpHyecKas cxema, BHINONIHEHHASA
Ha TNeyaTHRIX Mhartax, BKmouaer GNOKM: ycunmuTens; uamepeHusi; npeobpasoparens;
reHepaTopa ynpaBNAWIMX HMMOyNscoB; crabunusaumu. HamepurensHas yacTs CXEMBI
H3rOTOBJIEHa B BHIE otaenbHoro 6/10Ka, KOTOpHIH KPENHUTCH Ko QHY Kopnyca npeobpa-
soparens. Cessp mexny ONOKOM M3IMEDEHHS M OCTANbHOH YacTel 3JIEKTPHYECKOH
CXE€Mbl OCYIeCcTBIAETCH BHYTPH npubopa ¢ NoMoLsio pasbema.

llitTaTus npegHasHaueH NNA KpENieHHA 3JIeKTPONOB H YCTAaHOBKH COCYHOB C
KOHTPOJIMDYEMBIM PACTBODOM MNDH M3MEDEHHH.

B KoMIUleKT NMpHHALJIeXKHOCTEH BXONAT CNENYIOLLME Y3JIB: TepMOCTATHPOBAHHAS
AYeHKa; AueikKa NS MMKDOH3IMEDEHMH; aBTOMAaTHYECKHH TepMOKOMIIEHCATOP; Melual-
Ka; repMeTHIHpOBaHHAA AYerKa; NIATHHOBAIH HHIHKATOPHBIH 3NEKTPOI.

OCHOBHEIE TEXHHUCCKHE [AHHLIE
lpepems: uamepenuii:

pH, en. pH =l..+14

pNa, en. pNa 0...3

JIIC, B + 100...% 1400
Mopnmanasosns naMepesu pH, en. pH

LM POKHHA -=1...+14

YIKHR -1...+4
Mopumanasons: usmepennus IJIC, mB

UIMPOKHH + 100..% 1400

ram T lun'+t+ lm

TPM OQMANAI0OHA +100...— 1400

10 Xe + 10...% 40

Jlonycrumast ocHopHAs abcomoTHAas norpeiuxocTs, eq. pH:
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HA YIKMX AHMaIasoHax o + 0,05

HA LIMPDOKMX " + 0,40
Temmneparypran KomneHcamysi (pyuHas ¥ aBTOMATH- 0...+100
ueckan), °C
MuHUMANLHEI 06BEM JIO3E!I H3MEPEHMA, M 0,5
Kpymu3na BONOpOOHO#H XapaKTEPUCTUKH INEKTPOIHOM 57...59
cHCTeMEI px Temneparype pacreopa 20 °C, uB/pH
KoopauHare! H30MOTeHLMANBHON TOUKH; 0...9 pH;

—150...+ 600 B
Buixonnoe nanpsaxenue, MB:

HA Y3KHX OManasoHax 0...20

Ha LIMpOKMX  ” 0...2000
[Turanne or cetnt ogHOdAasHoro NepeMesHoro ToKa:

Hanpsixerue, B 220:2;3

uacrora, I'nl 50+ 1
Ilotpebnaemas MOLHOCTE, B - A .15
I'aBapuTHEIE DASMEDLI, MM:

npeoGpazoparens 300< 240> 176

HITaTHRA 270X 370
Macca pH-merpa, Kr b
Hapaborka Ha otkas, u = 6200
Cpennuii cpox ciryxber, ner =6

lperpamonssd mpa¢posol pH-merp OP-208. IlpemnasHaued nis BHICOKOTOYHEBIX
M3MEPEHNH aKTHMBHOCTH HMOHOB Bojopoma PH BOOHBIX pacTBOPOB W 3NEKTPOIHEIX
IIOTEHIHANOB. Ero moxuo EPHHEHHTIJ onsd NOTEHOUHOMETDPHUECKOIC THTPOBAHHA.

Ilnsa mamepenus pH McNONB3yeTCH CHCTEMA, COCTOAIAN M3 CTEK JISIHHOTO (Mamepwu-
TEJIBHOr0) W KaJIOMENBHOTO BCMOMOTATeNILHOr0 3JeKTPONOR. B KOMINEKT NocTaBKH
BXOJHT TAK)XE KOMODMHHPOBAHHBIN CTEKJISHHEIA 3neKTpon. llpy HanHuuu nepexomHbIX
Pa3beMOB C HM3MEpHTENbHBIM IpeobpajoBatenieM MOryr OBITh NpPHMEHEHH! IioObie
OTEUYECTBEHHBLIE M3MEPHTEJILHLIE M BCOOMOTrate/ibHbIE 3JIEKTpOmbl, B TOM uYMCIIe M
WOHOCEIEKTHBHEIE.

IC 3neKTPOHHOH CHCTEMBI MIMEDSIETCHS BEICOKOOMHEBIM npeobpasoparenem,
cobpaHHBIM Ha TpaH3WcTOpaX. Ycunurens npeoGpazoBateNsi cHab)KeH 3NEKTPOHHBIM
TEpMOCTaTHPYIOULHM YCTDOMCTBOM, oDecneuHBalmIUM [OCTORHHYI TeMIMEpaTypy s
YCTOHUHBOH paboThL.

HamepurensuEni npeobpasosarens pH-MeTpa 3aKMouen B MeTalyIMuecKuii Kopmye,
CHabXeHHBIM DYYKOH ISl MepeHoca, ciy)Kaulied ogHOBpeMEeHHO onopod npubopa npw
ero ycraHoBKe B pabouem monoxenuu. Ha nepepHed naHenu pacnosioxkeHsl: HGpoBoe
Tabno; opraHel yNpaBlIeHHS; Pa3beMbl NN NOOKIMOUEHHS 3MEKTPONOB; CHrHaNbHBIE
JlaMIlbl, MOKa3kIBAIOLHE NEPErpy3Ky M HeoOXOmMMOCTs NEepeKoueHHsl MoNAPHOCTH;
rHe3na nis NOAKIOUCHHS HUKENeBOro TepMOMETpa COMPOTHBIEHHMS, MMEIOIEero MpH
0 °C comporupnenne 100 Om. 310T TEPMOMETP MCHONBIYETCA JNISl aBTOMATHUECKOI
TEPMOKOMIEHCALHN H3IMEHEHHA TEMIIEPaTyPhl aHaJIM3HPYEMOro PacTBOpa.

Ha sajHes cTeHKE HaXopnstcsi: IepeKsiioyaTells HaNlpsHKEHUS MUTAHKA ¢ TIPEIoXpa-
HHTENEM; THE3Na 1JIA MoK ITIUEHH S aHaJIOTOBOr0 PErucTpUpyoinero npubopa U pabem
BbIxoja npubopa Ha uudporneyaTs 1 IBM (nBoHUHO-ECATHUHEIN KON CHCTEMB! 8421).
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Jipy BBIXOXE M3 CTPOS 3JIEKTPOIOB HX MOMKHO JIerKo OTCOeqMHMTE 0T Kabeneu Gnaropa-
psl HaJIMYHI0 pe3sboBRIX COENHHEHHH.

(cHORHEE TEXHNGECKHME [AHHLIE

lpemensr n3MEpPEHMH:
" en. pH 0...14
mB 0...2000
Paspewaninas cnocobHOCTE:
en.pH . 0,001
_ MB 0,1
JlomycKaemasi OCHOBHAS MOrpeLIHOCTE HIMEPHTEIIBHOrO npeob-
DA3OBATENSA NMPH HIMEDEHUAX:
pH, en. pH 0,002 + 0,001
SIC, % +0,1
JlomycKaemasi OCHOBHAS MNOrpelHOCTs KOMIUIEKTA NIPH 0,02...0,03

nameperunax pH, en. pH
Temmneparypa aHaMM3KMPYeMOro pacrBopa NpM UCITONb30-
BAHMM antexTpomos, “C:

BXOAOALLMX B Kommulext npubopa 5...60

OTEYECTBEHHEIX, HE BXOOAIIKX B KOMIUIEKT npubopa 0...100
Ilpenesmer perympoBasus KoopauHars: pH._,, en. pH 0,5...7.5 £ 0,1
Temmeparypa KoMneHcaumuy (pyuHoi 1 aBTOMATHYECKOi), °C 0...100
[liurarmue 01 ceT NEPeMEHHOro TOKA:

HanpsoxeHwe, B 110...127; 220

yacrora, I'u 50...60
Ilorpebnsiemas MolHOCTs, B - A 30
['abapuTHEIE pa3mepbl, MM 320<400<140
Macca, Xr 6

HarotroBurens — Benrpusi.

NMpenmanonskii mupposoH pH-merp OP-208/1. Ilpenuasnauen gns onpenenenus pH
# pX pacTBODOB NPH MCNONL30BAHUH HOHOCENEKTHBHEIX 3JIeKTponoB. [l MaMepeHus
pH npubop cHabxeH CTEKNSAHHHM (HIMEDHTENEHEIM) H KaJIOMEJIRHEIM BCIIOMOTATENb-
HEIM 3JIEKTpOfaMM. B KOMIJEKT TOCTABKH BXONMT TaKxe KOMOHHMpDOBaHHBIN
CTEKJIAHHBIA aneKrpon. Ilpu HamMuuM nepexomHBIX pa3LEMOB € HIMEPHTENbHBIM
npeobpasoBaTenieM MoryT ObiTh NpHMeHEHE! N0bie OTeYeCTBEHHBIE HIMEPUTETILHBIE H
BCIOMOTaTeNNbHEIe 3NIEKTPOIE], B TOM UMCIIE M HOHOCEJIEKTUBHLIE.

IIC 3nMeKrpomHOH CHCTEMBI WM3MEDSIETCS BHICOKOOMHEIM TpeofpasoBareliem,
cobOpaHHBIM Ha TPaH3UCTOPAX.

HamepurensHeli npeobpasoparens pH-MeTpa 3akIueH B METaJUIMMECKHH Kophnyc.
l{a mepenHe nmaHeNH pacrofioxeHs! nugpoBoe 1abno, opraHsl yNpaBleHHA M pa3beMbl
s NoOKIMoyeHHs 3neKTpomoB. Ha sagHel cTeHKe HaXOmSATCH rHeana IJisl NogKIioue-
HUSI HUKEJNIeBOro TePMOMETpa COINPOTHBIECHHUS, MMEIOLEro NpH HYyJIeBOM TeMIeparype
conporupnenne 200 Om. 31oT TepMOMETD MCIONB3YETCH MJIS aBTOMATHYECKOH TEpMO-
KOMIIEHCAIIHY H3IMEHEHHA TeMIepaTyphl aHaJIH3upyemoro pacrsopa. Ha sagHeli creHke
PacTIONIOXEHBl TaK)Ke TMpenoXpaHMTeNb, THe3ja JUIs NOOKNWYEHHS aHaJIoroBOro
permcTpHpylomero Npubopa M pa3beM Bhixona npubopa Ha uHE])pﬂHE‘-IaTL unu IBM
(nBOMuUHO-HECATHUHALE KOX).

Ilpu BRIXOME M3 CTPOS 3NEKTPONOB OHM MOryT OBITH JIErKO OTCOENMHEHEl OT CBOMX

xabenel Gnaronapst HaNAUK0 pe3bOOBHIX COENHHEHHH. o
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IIManasoHk! H3MepeHwnii:
en. pH 0...14
mB 0...2000
Paspemranmas criocobHoOCTR
en. pH 0,001
MmB 0,1
Homycxaemas OCHOBHAS MOTPELIHOCT TPH H3MEPEHMHM:
pH, en. pH + 0,02
3IC, % + 0,1
I'afapuTHEIE pASMEDE], MM 40X270 X 100
Macea, xr 5.4

HarotoBuTENs — BEeHrpHsA.

Jlaboparopusi mudpposod pH-werp JII-17. IlpemHasnaueHs: ANS H3IMEpEHHS
aKTHBHOCTH MOHOB Bomopoxa (pH) B pacTBOpax MOTEHLMOMETPHUECKHM MeTomoB. Hx
MO)XHO HCTIONBL30BATh B KAUeCTBe BHICOKOOMHOI0 MHIINIKBOJBTMETDA.

B womninexr pH-merpa JIII-17 BxomsT 3neKTpOgHAS CHCTEMA M HM3MEDHTEbHBIH
npeobpasoparens. HiamepurensHbld nNpeobpa3oBaTeNs COCTOHMT M3 BBICOKOOMHOIO
YCHIIMTENA NOCTOAHHOro TOKa, H3IMEPHTENLHOM CXeMBl, aHaloro-uudposoro npeobpaso-
BaTe/s ¥ HCTOUHKKA NHTaHHA. B ycHIHTE e NOCTOSIHHOTO TOKa HCNOb30BaHEl MNOJIEBkIE
TPaH3HCTOPH! M ONEPALIHOHHBIE YCHITHTEIM B HHTErPaJlbHOM MCMOJIHEHHH.

Meron orcuera — HENOCPENCTBEHHEIH ¢ UHGPOBOH HHOHKALHEH.

Iluanason uaMepeHus:

pH 0...14

mB 0...1400
Tlonyckaemasn ocHOBHAS A6COMOTHAA NOrPEeUIHOCTL NIPH
H3IMEPEHHH:

pH + 0,01 £ 1 3auak

mB * 2+ ]3HaK
BrixomHoe conporupnenue, Om 0,5-1013
TemneparypHas KommneHcaums, “C 0...110
Jl1arnasoH peryTMpoBaHMA H30NOTEHLMAMLHOH KOOPOHMHATEL:

pH 6...8

mB + 54
Hanpsamenwne nuranus, B 220 + 22
IabapuTHEIe pa3MEDE], MM 280 195 85
Macca, Kr 6

HarotoBuTtens — bonrapus.

Carmamasaropsr CX1-M1 i CI-1M1. IlpenHasHauens: g obecrneyeHns BH3yalbHO-
ro KOHTPOJISI MPEBLIIEHAA KOHIEHTpalMK mecTHBaleHTHoro xpoma (CX-1M1) » umanu-
nos (CI-IM1) B pacreope. IpuGopst NPUMEHSIOT B CHCTEME ABTOMATHUYECKOTO peryniu-
POBAHMS K DEareHTHOH OYMCTKH XDOM- M LMAHCOLEPXKAIMX CTOYHEIX BOJ METONOM
BOCCTAHOBJIEHUS] 1IECTHBAJIEHTHOro xpoma B tpexBaneHTHmH (CX-1M1) m meromom
OKHCNEHHS IMaHKHIOB aKTHBHEIM xJopoMm (CL-1M1).

B ocHoBY HEHCTBHS CHTHallH3aTOPOB MOJIOKEH MoTeHuMoMeTpHuecKHi meron. K
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npubopy MOMKHO TOAKIIOYAaTh CHTHANH3MDYIOUHE, PETHCTPHUPYIOLHE H PEryNHpYioLIe
YyCTPOHCTBA.
CHrHaNM3aTOPH COCTOAT M3 YYBCTBHTENEBHOro 3nementa IYIr-2M1, norpyxaemoro
B PacTBOp, KOMIIJIEKTa 37eKTponoB u npeobpasosarens [1-205, MOHTHPYEMOro Ha H{HTe.
[IpecbpasoBarens I1-205 paccumTaH Ha YTONJIEHHHIA MOHTaX>X Ha ILMTE, @ YYBCTBHTE/b-
HbIH 3nemMeHT UIIr-2M1 — Ha ¢praHueBOE KpENIEHHE Ha TEXHOJIOrHYECKOM amnapare.
XapaKTepHCTHKH YYBCTBHTENLHOrO 3/IEMeHTa yKasansl B Tabmuue 2.31.

2.31. XapaxreprcTixH Mo HKaINMH TyBCTBHTENLHOTO SITEMERTA

Momudukaumsa Hanbonbiuas ["abapurHLIE Macca, IInuHa BoI-

YYBCTEHTEND- rinybuHa pa3IMepEl, KT BOQHOro

HOrQ 3JIeMeHTa MOrpYXEeHUsA, M MM MIPOBOIE, MM
IUlr-2M1 0,8 500 1400 185 10 1500
IUIIr-2M1-01 1,2 50021700 < 185 11 1900
JUIlr-2M1-02 1,6 500 2100 185 12 2300

OcHORHEIE TEXHHYECKHE IAHHEIE

KoMueHTpauua BOJOPOAHBIX HOHOB B KOHTPONMPYEeMoit cpene, en. pH:

nnsa CX-1M1 /S,

nna CL-1M1 10,5...12,5
TouyxocTs MamMepeHHs, en. pH +0,2
Temneparypa KOHTpONKpyemoi cpenst, “C:

nna CX-1M1 5...50

nna CH-1M1 10...40
Jlapnenue KoHTponupyemon cpensl, MIla 0,2

[IMranue 3NEKTpPONPHBOOA MEXAHH3IMAE OUYHMCTKHM — 0T CEeTH [epeMEeHHOro
TOK a:

Hanpaxenue, B 220

yacrora, 'y 50
[lorpetinaeman MotHocts, B+ A 20
['aGapuTHBIE pasMeph! npeobpasoparens, MM 120160360
Macca npeobpasoBatens, Kr 6
HapaGorka cMrHanmsaropa Ha OTKas, u = 500
YcnoeuA aKCNINyaTaALIMM,

TeMIepaTypa OKpYXaiwLere posgyxa, "C 5...50

OTHOCHTENLHAS BIAKHOCT, 7 80

ol

Ilepenocaos monoMep H-102. IIpenHasHauen niisi onpeneneHHs aKTMBHOCTH (pX)
OIHO- ¥ HBYXBaJIEHTHBIX HOHOB B BOJHBIX pactBopax (H', Na’, K', Ag*, 17, CI,CN™,
Br—, 51‘), TaKXKe OKHCIIMTeNIbHO-BOCCTAHOBMTENLHOTO NMoTeHuMana. [ns usMepeHus pX
HCIIONB3YETCA 3JNIEKTPONHAA CHCTEMa C M3MEDHTENIBHBIM HOHOCENEKTHBHEIM 3JIEKTDO-
IOM, TIOTEHIIHa/l YYBCTBHTEILHOrO 3/IeMEHTa KOTOpOro Mo OTHOIWEHH0 K BCIIOMOraTellb-
HOMY 3JIEKTPONY 3aBHCHMT OT aKTMBHOCTH COOTBEICTBYIOIIErO HOHA B PacTBOPE.

HoHomep cocToMT M3 npeobGpasoBartensi (MoHomepa) ¥ Habopa MOHOCENEKTHBHBIX
3JIEKTPOJIOB H HMEET JIMTOH MeTaJl/IHYeCKHH Kopmhyc.

JIns paboral ¢ npubGopoM Ha nabopaTOpHOM CTOJIE B KOMIJIEKTE IIPENYyCMOTPEHE
nerKopa3bopHelf WTaTMB C AepxareneM s aneKktponoB. Bee snexrpoms cHabxeHs!

219



passemMoM, MNO3BONSWINHM OBicTPO H ymoOHO YCTaHABNIMBAT HX B JepXxarene.

Mpenens uamepennit IJIC npu HCMONL30BAHKK HOHOMEDA B KayecTBe HY JIb-HHIHKa-
topa Ha mkane 100 MB onpemensmorca THOOM NpPHMEHSieMOro MNpM KOMIEHCALHH
MOTEHIHOMETDA.

B moHomepe mMpemycMOTpeHa py4Has TemIleparypHasi KOMIIEHCALHA H3IMEpeHH:
3JIC s3nexTponHoi cucremn B mpegenax 0...100 °C.

Horomep MoxeT GuTh OTrpafyHpoBaH unst paboTei ¢ 3MEKTPONHON CHCTEMOH.

llapamerps 3NEKTPONHOM CHCTEMBI: KpyTH3Ha S, (npm remmeparype pacTBopa
20 °C) — 25..60 mB/pX; xoopmuHath HaonoreHumansHoli Ttoukun - 0..10 exm. pH,
+390...-390 MB.

HoHOMep 3KcriTyaTHpyercs npH remmeparype okpyxawomero osayxa 0...50 °C u
OTHOCHTENILHON BIaXXHoCTH 1m0 95 %.

B xomnnext npubopa BXouAT: HOHOMep B uexie; Habop 3NeKTpPONOB M TNpHHAX-
nexHocTel B uexsie; 3JIeKTPONHTHUECKaA AuedKa; cocyn oM QHCTHANHPOBAHHOK BOMbI
o6semom 100 Mn; cocyn nns 6ydeproro pacrsopa ofbemom 100 Mn; Kabens ¢ HaKoHey-
HHMKOM; [epXaTe/is ¢ NpPefoOXpaHMTE/ILHEIM YeXJIOM AJsi KpelJieHHus 3JieKTpohos; 6ok
NMTaHHSA OT CeTH NMepeMeHHOrO TOKa; CTaKaH [/A MHKDOH3IMepeHHH, (HKcaHans ans
npuroropJiens ofpasuopsix OydepHsix pacrsopos ans pH-merpun; Habopsl 3NEKTpO-
HOB K NpHHAN/IeXHOCTEH.

OcHORHLI® TEXHHGECKHE [AHHLE

Ipenens: MaMepeHHi:

pH, en. pH 0...14

pNa, en. pNa 0...3,0

pK, en. pK 0...3,0

pCN, en. pCN e

pl, eu. pl | .

pS, em. ps 1...16

pAg, en. pAg 1...4

pCl, en. pCl 1...4

pBr, en. pBr 1...4
MMpenem: mameperxri 3JIC 0...% 1200; 0...400 mB (co coewrom Hauana:

urKans B npegenax +600...~600 xB)

Ocroesas norpewsHocTs MaMepennit pH, en. pH + 0,05 (a gmanasone 0...1 eg. pH); £0,1°

(e npuanasore 0...8 en. pH); £0,3 (B

1

nuanasone 0...12 en. pH); pNa, pK, pCN, g

pl, pBr, pCl, pAg...%0,1; pS...%0,5

OcHoBHasl TOrpeiHOCTL MNOKasaHMA HA ouMbpoBaH-
HBIX OTMETKAX LKA HOHOMEDPA B Mana’oHe, %:

0...4 pX +1
0...12 pX +25
0...6 pX + 1
0...16 pX + 2.5
0...400 » 0...1200 mB + 2.5
Npeid syna vonomepa, MB/y:

OpH NKTAHMH OT ceTH Hanpsoxennem 220 B, gacro- 2
roit 50 I'n
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IIpH MHTAHKH OT cyxmux Garapeit 4
Jornycrimoe conpoTHBeHKe;

M3MEPHTEILHOro aneKTpona, MOm = 1000
anexTpons cpasHenMs, KOMm = 20
TemneparypHuf Kosdduumenr KpyrusHsl, MB/°C 0,18...0,21
ITnranme:
OT CeTH IepeMeHHoro ToKa
HanpsxeHue, B 220
yacTota, ['1 50

or Garapeu runa "PyGun”
I'asbapuTHEIE pasMepsl, Mad:

HoHoMepa B QyTnsApe 225X135X75

NepeHOCHOr0 KOMITIEKTa MpHHALIERHOCTeH 225X85X75
Macca Kommunexra, Kr 2,8
Hapaborka Ha orkas, u 2450
BeposTHocts GesorxasHoit paborel B Teyenue 10 g 0,996
Temmieparypa Bosgyxa, °C 0...50
OTHOCHTENbHASA BIAXHOCTL, % < 95

Jlaboparopar mosomep H-115. [lpenmaskaueH nns onpeneneHHs aKTHBHOCTH
OIIHO- ¥ OBYXBaJIEHTHHIX aHHOHOB ¥ KatHoHOoB (pX) B BomHbix pacrBopax (pH, pK, pCa,
pBr, pMg, pNGP pNH, u Ip.), @ TAK)KE OKMCIHTENEHO-BOCCTAHOBHUTEILHOrO MOTEHINA-
na. llpuGop MOXHO NpHMERATH NIPH NMPOBENEHHHA NOTEHIHOMETPHYECKOTO THTPOBaHHA.

Ina uaMepeHHS aKTHBHOCTH OIHO- H [OBYXBANEHTHBIX HOHOB B pacTBopax
HCIONB3YIOTCH INEKTPOOHAA CHCTEMa ¢ HOHOCENEKTHBHEIMHY M3MEDHTENIBHEIMH 3JIEKTDO-
IaMH M H3IMepHTENIbHHH NpeobpazoBarenb. 3HayeHHe pX KOHTPOJHPYEMOro pacTBopa
olipenensoT nyrem HaMeperus JIC s3neKTpoaHOR CHCTEMB! C NOMOIIBI0 HIMEPHTEILHO-
ro npeobpasoparens, MKajla KOTOPOro OTrpalyHpoBaHa B eMHHHNAX DX.

Honomep — ato HacTolsHuM npuGop. K nmpufopy npunaraercd KoMINIeKT TIpHHAN-
nexHocred. B cocras MamepuTeasHoro npeobpasosarens BxogAr: Ojok npeobpasoBare-
N5, obbegHHEHHLIN ¢ TeHEPATOPOM YNpaplAoILHX HMIY/bCoB; npa bloKa H3MEeDHTE b
HBIX ycunuTened NocrostiHoro toka YIIT-1 u YNT-2, oxBaueHHBIX OTPHIIaTENIbHEIMH
obpaTHBIMH cBA3AMHE; 6ok ctabunusauun ¥ tpaHchopmaropel. On npencrapnser cobol
yacTHyHLIH MpubopHEH KapKac II Tuna cucremu YTK, B KoTopoMm paaMelieHa 3JIEKTpH-
yecKas cxema. KapKac coCTOMT M3 HaBECHBIX 37IEMEHTOB ¥ QYHKUHMOHANBHEIX OJIOKOB.
BNOKH BHITONHEHBI Ha MNAaTaxX [EeYaTHOro MOHTAXKa M NMOKIYalTCs MOCPEeHmCTBOM
PA3BEMOB.

IilraTue npemHa3HaueH QNA YCTAHOBKH 3JIEKTPONOB H COCYJa ¢ KOHTPONHDYEMHEIM
pacTBOPOM NpK HaMepeHHH. Ha croMKe mitaTusa Ha HeoOxonquMoH BRICOTE 3aKpeNnsT-
CA TIOBOPOTHHIH CTOJIMK, JepxaTels ¢ rHe3jaMM, Kyna IoMeIawnTcd 3JIeKTPOoXH,
TEPMOMETD MJIH ABTOMAaTHUECKHH TEDPMOKOMIIEHCATOD.

B cocrap npMHameXHOCTEH BXOHNAT CHENyWIIME Y3Nbl: AyeHKa TEpMOCTaTHpOBa-
HHA; fAuedKa INA MHKDOM3MEpDEeHMH; 3NeKTPOJMTHUecKas SYedKa; aBTOMaTHUeCKMH
TEpMOKOMIIEHCATOD; MEILIaKa.

Ilpenensl ¥ MOrpeMIHOCTE H3AMEPEHHH NpubopoM YKa3aHs! B Tabnuue 2.32.
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. Ocuosnan abcomortHan
Hamepsaeman Bﬂ'n-lwm.nl [lpenest u3MmepeHHH MOrPeLIHOCT: HIMEPEeHHS
LLIHPOKHE yaKue LIHPOKHE ysKue
JIHAMASOHL] [HaNasoHk fMANA30HE! | JHAMNAIOHL
OnHOBANIEHTHEIE HOHBL, -1...19 -1...0; 0...1; +0.2 +0,01
en. pX | ol
18...19
llsyxBanexTHEe HOHRL, -1...19 oo P L R R +0,2 +0,02
en. pX 3t 18019
J]C, B + 100...+£1900 +100...0; 0...100; +20 +1
+100...% 200;
+200...+300;

+1800...+ 1900

-
OcEOBHLIE TEXHHYECKHE [AHHLIE

KpyrusHa XapaKTepucIWKH 3INEKTPOIHOM CMCTEMBI Sy, NPH HIMEPEHHH,
mB/pX:

OMHOBANEHTHBIX KOHOB S50 58,164
[BYXBANEHTHBIX » g, 29,082
CrabumsHocte nmpubGopa 3a 8 4, pX/u + 0,01
TeMmepaTypHaa KOMIEHCALIMA — PYUHEs ¥ apToMaTHyecKas, “C 0...100
MusEMMamsHER o6beM N03ki HAMEPEHHSA, MIT 0,5
BuxonHoOe HANpsUKeHWe 1S BeeX JMANASOHOB HA rHe3agax:
50 mB, MB 0...50
2B, B 0...2
[lsraHMe — ot CETH NMEpeMeHHOro ToKa:
Hanpsoxenue, B 220"_2%3
yacrora, ' | 50+1
llorpebnaeman MowHocTs, B A 15
[abapuTHEIE pasMeEpBI, MM:
npeofpasoparens 270%317X195
LUTATHEE 2004270
Macca, Kr:
npeobpasoparens 8
LUTATHBA 1,135
HapaGorka #a orxas npeobpasjoparens NPpM NOBEPHTENLHOH BEPOATHOCTH = 5000
0,8, u
Cpemitmit cpox ciyxbei, ner =6
YenoBMA aKcTUTY ATALTHHM:
TEMIEpaTypa OKpYy¥awiiero Boagyxa, C 10...35
OTHOCHTENILHAR BIANCHOCT BO3AYXa, % < 80

JlaGoparopurie momomepnt H-130 m H-120.1. [lpepHaszHaueHm! OnA HIMEPEHHSA
aKTHBHOCTH MOHOB Bojoposa (pH), aKTHBHOCTH OJIHO- M JABYXBAJIEHTHBIX AHHOHOB M
katoHoB (pX) M OKHCNHTENbHO-BOCCTaHOBHTENMbHbX NoreHumanos (Eh) B somHbix
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pactBopax. Ilpubop H-120.1 mMoxHO HCMONB30BaTh TAKXKE B KAYECTBE BHICOKOOMHOID
MHUJIJIHBOJIETMETDA.

IlpuHipan mefcTBHS MOHOMEPOB 3aKiouaercd B HIMEPEHHH aKTHBHOCTH ONHO- M
ABYXBAaNEHTHRIX HOHOB B PacTBOPax ¢ MOMOIILI 3MTEKTPONHON CHCTEMBI C HOHOCENeK-
THBHBIMH H3MEDHTENLHBIMK 3JIeKTposaMK H npeobpasosarens. Hx ocHOBHBIE KOHCT-
PYKTHBHBIE 3JIeMeHTH — npeobpasoparelis, MITATHE, MArHUTHAA MemIalKa.

IlpecbpasoBaresis BrnonHeHn B KoHcrpyKtuax YTK. BHytpn Kapkaca pasMemeHa
INEKTPHUECKAsA CXEMa,. COCTOALAS M3 OTHEJIbHEIX 3JIEMEHTOBR M GYHKIMOHAJBHAIX
610KOB.

B mraTuBe ycTaHABNMBAIOT 3NEKTPOAL M COCYLI ¢ KOHTPOIHPYEMEIM PACTBOPOM.

MarHiTHas MeIanKa NpelHA3HAYEHA XN NepeMemMBaHMA pacTBopa. B cocras
Hee BXOmAT ONOK ynpaBlieHHs, G/OK 3/IEKTpOMArHMTOB M MACHHTHAS BEpPTYWIKA.
[lpenycMoTpeHa BO3IMOXKHOCTH HM3IMEHEHHS! CKODOCTH MNEpeMelIMBaHHS pacTBopa H
HaNpaBNeHHS BpaleHK .

OcHoBHBIE TEXHHYECKHE NaHHBIE HOHOMEPOB NpMBeNeHs! B Tabmuue 2.33.

2.33. OcHoBHES TEXHHYECICHE ARERE HoHoMepor H-130 1 H-120.1

apamerpu H-130 H-120.1

llpenerns: M3MEpPEHHA B PEIKMME HIMEPEHMA:

AKTHBHOCTH HOHOB, en. pH (pX) -20...+20 -1...+19,99

J]IC, B —2000...+2000 +1999
llena eguHMITEl MAAMIIErO PAIPANA B PEXHME HaMe-
pPeHHSA: =

AKTHBHOCTH HOHOB, ef1. pH (pX) 0,001 -

JJIC, B 0,1 -

Homycrumasn ocHopHAA abcoMmoTHAA MOrPeIIHOCTL
npeobpasoparens B peXUMe HIMepeHHs:

AKTHBHOCTH HOHOB, ea. pH (pX) + 0,02
J1C, mB +2
[lramme — OT ceTM NEPEMEHHOro T0Ka:
Hanpsixesnne, B 220+ 22
yacrora, I'u 50+1
[lorpebnsenman mougHoOCTH, B+ A < 50 (nna npeobpa-
sosarens); < 20
(nns Memanky)
['abapuTHbIe paiMeps! npeobpasoparens, MuM 330x155>350 290x260<139
Macca npeoGpasoparens, Kr <7 <4,5

llHana3on M3MepeHHA pX H BHJ KOHTDONHDYEMBIX HOHOB ONDENENSTIOTCA THIOM
MPUMEHAEMOr0 B KOMIJIEKTE ¢ HOHOMEPOM HM3MEPUTENILHOIO 3JIEKTpOa.

Hapaborka Ha orkaa npeoGpasoparens cocraisier 7200 u, a cpeguuii cpoK cityx6nt
npubopa — 8 ner.

HoHomepn paccuMTansl ansi pabornt B ycnoBHsX naloparopuii NpH OTCYTCTBHH
BHOpauMH H MarHHTHBIX MOJIeH NpH TeMreparype okpyxawwero sosgyxa 10..30 °C,
OTHOCHTEJIEHOH BNaxHocTH Boamyxa 30...80 %, armocdepuom nasnenun 84...106 xIla.

[Ipubope ycraHaBNMBA0OT Ha CTONEe, K KOTOpOMY JOJUKHO ORITE NOjABEHeHO
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anekrponuradue. Ilpeo6palosarens H MarHHTHasl MewanKa JOJDKHBEI OBITh TLIATENbHO
3a3eMJIeHBL.

Jlaboparopusii moromep H-135. [lpegHasHauer nnd U3MepeHHUA aKTUBHOCTH HOHOB
sogopona (pH), aKTHBHOCTH OIHO- H IBYXBaJIeHTHBIX aHHOHOB M KaTHoHoB (pX) u
OKHC/IMTENIbHO-BOCCTAHOBHTENbHEIX NoTeHuManos (Eh) B BomHEIX pacTBOpax mpH
HeolXOmMMOCTH TONyYeHHS 3KcnpeccHOM MHpopMaluMy o0 MOHHOM COCTaBe MXMIKHX
Cpell, @ TAKIKE NJIS UIMEePEHHUs] TeMNepaTypsl KOHTPOJMpyeMeIX pactBopoB. OCHOBHbIE
KOHCTpYKTHBHBIE 3/leMeHTH Nnpubopa — npeobpasoBarels, WTATHB, MaTHMTHAS Meinal-
Ka. [lpeobpasoBaresis BhIlloNHEH B KoHeTpyKTHBax YTK. BHyrpu Kapkaca pasmeuieHa
INEKTPHUECKad CXEeMa, COCTOsIasd M3 OTHENBHBIX 3JNEMEHTOB M QYHKIHOHANBHBIX
bioKoB.

B miratuBe ycTaHaBJIMBAIOT 3JIeKTPOIB! H COCYIbl ¢ KOHTPOIMPYEMBIM PACTBOPOM.

MarHutHaa MemalnkKa nepemelidsaer pacrBop. B cocrae Hee BxogAT GNI0K ynpas-
NeHust, 610K 3NIEKTPOMArHHUTOB M MarHMTHas BeprywkKa. [lpegycMorpeHa BOIMOXHOCTS
HIMEHEHHS CKOPOCTH NepeMeNINBAHNS PACTEOPA H HallpaBJIeHHs! BpauleHHsl.

IIns waMepeHHs aKTHBHOCTH OOHO- M NBYXBAaJIEHTHEIX HOHOB B PacTBODPE HCIOJIb-
3YWTCH JIEKTpOOHAas CHCTEMAa ¢ MOHoCeJIEKTHBHEIMM 3JIEKTpoJgaMH M rnpeobpasoBarelis,
a J/id U3MEPEHHUS TeMIIEPATYPhl PaCTBOPOB — TEPMOKOMIIEHCATOP — MENHBIH TEPMOMET]
COIPOTHBIIEHHS,

IlejjcTene MoHoMepa 3akJliouaercss B npeobpasosaHuu 3JIC 3JIEKTPOMHOM CHCTEMBI
B IpONOpUMOHATIEHOE MO 3HAYEHMWI0 HAMpSDKeHHe, MoNyyaemoe Ha Brixome OydepHoro
YCHIMTEIS,, KOTOpoe 3aTeM Iofgaercsd Ha Ipeobpasoparteis HanpsbxkeHue — uacrtora”
(ITHY). TepmokommneHncaTop MoK moyaoT K BropoMy ITHU.

YacroTHele curHansl ¢ seixonos [IHU obpabarriBarores MukponpoueccopHo BHC B
COOTBETCTBHH C aJropuTMoM (QYHKUMOHHpOBaHMSA MoHOoMepa. PesynnTatsl obpaboTku
BHIJATCA Ha gBa uH(pOBLIX Tabllo.

HoHomep paccuntaH gns paborkl B ycnopusx naboparopHit npM TemMuneparype
okpyxatomero soanyxa 10...30 °C, orHocurensHoi BnaxHocr# 30...80 %, atmocdepHoM
nasneHuy 84...106 klla npu orcyTerBuM BHUOpALMK ¥ MarHMTHHIX NMonei. Ero ycranaBiu-
BawT Ha CcToNe, K KOoTopoMYy noJuxHO ObiTh NoxpBeneHo sneKkrponuraHue. llpeobpasosa-
TEIh H MarHUTHAA MeIasiKa JOJIKHE OBITE TIATENLHO 3a36MIIEHEL.

B KoMnekT nocraBKM HOHOMEpa BXO0nsaT: npeobpasopartens; KOMMJIEKT 3aNacHBIX
yacTed M TPHHANNEKHOCTEH; KOMMIEKT HMOHOCENEeKTHBHHIX 3JIEKTPOJOB; MNacNoprT;
METOMHUeCKHe YKa3aHus 1o MoBepKe,

mwm

JuanasoH uaMepeHKA nNpeobpasoBarens B peXXHMe H3MEPeHHA:

aKTHBHOCTH MoHOB, en. pH (pX) —4...19,9%
9IC, MB —-1999...+1999
Temneparypel, “C 0...99,9
lleda emmHMUB MTanuwero paspaAna (OMCKPETHOCTE) B DPEXHMME HaMe-
DEHHSA:
aKTHBHOCTH MoHOB, en. pH (pX) 0,01
3IC, mB 1
Temneparypsi, °C 0,1

Ionyckaeman ocHoBHaA abcoMmoTHAs MorpemiHocrs rnpeobpasoBarens B
DEXKHME HIMEPEHHUS:
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aKTHBHOCTH HOHOR, pH (pX) + 0,02

IIC, B + 2

TeMneparypsl, °C + 0,2
['abapuTHBIE PasMepBl, MM 264X236X96
Macca, Kr 4,8
Hapaborka Ha o1Ka3 npeobpasoBarens, u . = 7200
CpenHuit cpok ciyxbe1, ner = B

llaSoparopusii moromep M-140. [TpennasHaueH miis H3MEpEHHA aKTHBHOCTH HOHOB
Bojopoja pH, aKTHBHOCTH M KOHUEHTPALMM ONHO- M JBYXBAaJIEHTHBIX HOHOB M OKMCIIH-
T€JIbHO-BOCCTAHOBMTENBHAIX MOTEHIMAIOB B BONHBIX DACTBOpDAX NpH HEOoOXOmMMOCTH
NOJTYYyeHHS IKCIIpeccHoR HHopMalMK 00 HOHHOM cocTaBe XHKux cpen. Jlnst maMepe-
HYS aKTHMBHOCTH H KOHLEHTDALMH ONHO- M [OBYXBaJEHTHBIX MOHOB B pacTBOpE
HCTOMb3YIOTCA INIEKTPOHAS CHCTEMA C MOHOCENEKTUBHEIMY 3JIEKTPOaMH M Ipeobpaso-
BaTesis. B KauecTBe s3NMeKTpoa CpaBHEHMS NPUMEHSIIOT BCIOMOraTe/IbHbIH 3J1eKTPOI.

IlppHUMN neficTBHA HOHOMEpa 3aKMoyaercd B npeobpasoBauun J]IC 3NeKTpogHOH
CHCTEMBI, MMCIUIEH BHICOKOE BHYTpEHHEe CONpPOTHBJIIEHHe, B TNpPONOPHHOHANBHOE IO
3HAYEHMI0 HanpsUKeHWe, MosiyyaeMoe Ha Bbixome OydepHoro ycuIMTENsi, KoTOpoOe
npeobpasyerca B uudpoBoii Kox aHanoro-uudpossiM npeobpasosarenem (AIIT).

Hudopmauus ¢ emixoma Allll mepemaerca cyG6MoKy ynpaBleHMS ¢ NaMAThHIO,
KoTopelH oOpabaThiBaer ee COBMECTHO ¢ HHpOpMaiued, BBeNEHHOH ¢ IOMOLILK
KJIaBHAaTYypEl 10 ONpefeNeHHbIM 3aBHCHMOCTAM B COOTBETCTBYWIUHX pEeXKHMAX.
Pe3yJibTaT HIMEDEHHA BRIJaeTCA Ha MHOMKALHI0 ¥ uudponeyaTaLiee yCTpOHCTBO yepes
cybbnoK BBO#a — BHIBOA.

OcHOBHEE TEXHHYECKHE AHHEE
JuanasoH MaMepeHnsa npeobpalopaTens B pexHMe HiMepe-
HHSA:
aKTHBHOCTH HOHOB, pH (pX) —19,999...+19,999
KOHLEHTpaLit, % =107 no +10* (rme x — moGoe
LeNIoe YMCHI0, BKIIIoYas HOMb)
IIC, mB —1999,9...+1999.9
Hornyckaemas ocHOBHas MorpeiiHocts npeobpasosarens B
PEXMME MIMEPEHHS:
AKTUBHOCTH HOHOB, efl. pX +0,002+ 1072 ApX (rme ApX —
PA3HOCTL MEX Y JHAUCHMAMM
M3MepsAEeMOH TOUKH H TOYKH
KambposKH)
KOHLEeHTpaLmH, % + 1
3]IC, mB +0,2+0,15°107%E (rne E —
namepaemoe snauenme JJ1C)
Y cnoBHA IKCIUTYATAITHH:
TeMIIEpaTypa OKpYyXKariuero Boamyxa, °C 10...35 (pnsa obLIKHOBEHHOrO He-
nonuenus); 10...40 (oqns obuge-
KJIMMATHYECKOro MCIOJIHEHNSA)
OTHOCHTENLHAA BIAAKHOCTE OKPYXKAWIIEro sosnyxa, % 30...80
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Yausepcamsand wouomep IB-74. Ilpepnasnauen nns onpefelieHMs aKTHBHOCTH
ONIHO- M JBYXBaJICHTHLIX HOHOB H KaTMOHOB, a8 TaKXe OKMCIHTENbHO-BOCCTAHOBHTE!Ib-
HOr0 MOTEHUMANA B BOIHBIX pannnpax [lppHumn ero neHcTBHA 3aKMOYaercs B

S e —

npeofpasosanum IJIC anexkTpomHOi CHCTEMBI, COCTOSAMEH MI MIMEDHTENILHOrO HOHOCe-

JIEKTHBHOIO 3NIEKTPOMa M 3/IeKTPOja CPaBHEHHA, B MOCTOAHHLN TOK, MPOMNOPLHMOHANL-:
HBIE onpenenaeMol BeIHYHHE.

HoHomep npepncrasiisier coboif HacToMbHLIA MHOronpenensHeii npubop, B cocTaB

KOTOpPOro BXOOSAT BBICOKOOMHBIH npeobpasoBaTells M IUTATHB C pa3MellaeMbIMH Ha HEM
INEKTPOMAMH M IMPHHANNEKHOCTAMH, HCIONb3YeMbIMH NpH HaMeperusax. Ha iuuesos
naken® npeobpasoparens paclofioxeH NokKajsBanomuid npubop Knacca 0,5, lilkana
npubopa umeer ouMGPOBKY ONA YIKHX M IIHPOKOro OHallajoHOB MIMEpEeHHH, a TaKme
A8 YCTAHOBKH DYYKH DYWYHOTO TéMIlIEpaTypHOro KomIeHcaropa B MOJIOXKEHHE, COOT-
BETCTBYIOLLEE TeMMeparype uaMepaeMoro pacrsopa. Bce pyuku oneparMBHOro ymnpas-
NesHA NpHbopoM M HaCTPOHKH BHIBENEHB! Ha THIEBYI0 NaHEes,

KoHcrpykums npuGopa mnospofisier NepecTpaHBaTh ero ¢ OOHOM 3NeKTPONHOH
CHCTEMB! Ha APYIyl0, HCMOMB30BaTh KAaK PYuHY10, TaK H aBTOMATHUECKYI0 TeMIIeparyp-
HYW0 KoMIeHcauuo, Buibupate HYKHBIH pon paGoThl B guaNasoH HIMEpeHHs, MoK Mo
yate perucTpupyowe npubopn, Hamnpumep O6JI0OK aBTOMATHUYECKOrO THTPOBaHHMSA
BAT-15.

B xomnnext npuGopa Bxonsr: woHomep IB-74; no nma anextpoma ICII-43-5107,
3CII-63-07, 3CII-51-07, 90-01, IMB-1 1 IBJI-IM3; aBTOMATHYECKHH TEPMOKOMIEHCATOD
TKA-5; wutatis; MarHuTHas MeLanka.

OcEOBHEIE TEXHHIECKHE [aHHEE

[Ipenene: uamepeHMiA:

pX, en. pX ~l...#19; —1...44; 4...9;
9..14; 14...19
3JIC, MB +(100...1900); +(100...400);

+(400...900); +(900...1400);
+(1400...1900)
OcnoBHan abcomoTHas norpeurHocts npeoGpasoparensa Ha

[HANasoHe:
5 px'l Eﬂ"' px i ﬂ,u"'
500 wmB, mB +5

Kpyruasna BomopomMoi XapaKTepucrMiy  aneKTpONHOH
CHCTEMBI NPH TeMnieparype pacrsopa 20 °C, mB/pX:

0Nt ONHOBAJTEHTHEIX HOHOB +55...260

»  [BYXBaJIEHTHBIX » +28...230
KoopumHars H30MOTEHUMANLHON TOYKMH:

pX,, en. pX 0..9; 0...19

E,, MB (—58,2 pX,, — 150)...(285,2 pX, —

500); (29,1 pX,,—75)...
(—=29,1 pX,, — 250)

['aBapuTHLIE paIMephl, MM

npeobpasosarens 365x230260

wrariea B cbope 260260500
Macca, xr 15
Hapaborka Ha orxa3 npu nopepuremHoi BeposrHoctH 0,8, u = 2500
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[lo KNEMaTHYECKHM YCJIOBMAM 3Kcniayataundu npubop otHocHres K 1-H rpynne
FOCT 9763—67. HopmansHas pabora HoHOoMepa obecneunBaercsl NpH TEMMEparype
oxpyxamwomero Bo3ayxa 10...35 °C u orHocurenbHOH BNaxHocTH no 80 %.

Ilndposoi pH-merp N51070E m monomerpaveckmii anaymsarop N 5170 EA. IpuGo-
phl NPENQHA3HAYEHB! IUIS TOUYHBIX OJHOKDATHBIX MJIM HENpepuBHLIX HaMepeHu#d pH,
noTeHuMana penoke, aKkrupHoctH HoHoB (pX), a Taxxe Gnarogaps JONONHHTENLHOMY
BRIXOAY MANS NONAPH3AUMM 3NEKTPOMOB MONA TNOTEHUMOMETPHUYECKHX THTDOBAHMH
smeroqoM ~“Dead stop® umeior aHaloroByw (BLIXOJ HA DETHCTPATOP) PpErHCTPALMIO
pe3yiisTaToB M Npucnocobienn nins coBMecTHOH paboThl ¢ KOMIUJIEKCHEIM 3JIEKTPOMIOM,
OTHENbHBIMH — HHOMKATOPHBIM H CPABHMTENILHBIM — W MOHOCENEKTHBHBIMH 3JIEKTpO-
namu. llpuHuMn ux gedcTBuA 3aKJIIOYAeTCH B TOM, YTO MOTEHIMANl MAMEDPHTEJLHOro
37IEMEHTa MOABOAMTCS K BHICOKOOMHOMY BXOJHOMY YCHJIHTENO MNOCTOAHHOrO TOKA.
TemnepatypHble HIMEHEHHMS HAKNOHA XapaKTePHCTHKH 3NIeKTPOia KOMMEHCHPYHTCH
noreHuMoMeTpoM (pyuHas KomrmeHcauusi) WM pEocTaTHsIM natumkom (aBTomarHuec-
Kas KomneHcauusi). BrixonHo# curHan ycunurens maMmepsiercs MGPOBHIM BOJbTMET-
poM, NpOorpaayMpoBaHHEIM B eguHKLax pH u MB.

pH-merp N5S170E cocrout M3 ABYX OCHOBHEIX YacTell — aHanoropod W uudpoBoi.
B aHanoropyi 4acte BXONHT BXOUHON YCHMJIMTENs, PEryjiMpOBOYHAA YACTh, & TAKXKeE
nuTatens, B uMdpoByw — momynis uudposoro BomsrMerpa. [lpubop pasMenieH B
KOpIyce M3 NJlacTMacehl.

Komnnexr nocrapxku uns ucnonHeHuss N S170E u NSIT0EA cnemymommid: Komn-
neKcHu 3nekrpon pH; KoMnneKcHHH pefoKc-3NeKrpon (CTeKNoBHUHBIE  Yrofs);
OMHADHBIA rpa@UTHRIH 3IMEKTPOJ]; NATUHK TEMMEpPaTyphl; 3ajeMIA0iHHd 3JIeKTpox;
JaMEHMTE/Ib THe3fia C COeMHUTENAMM 1A THTpoBaHMil "Dead stop”; pacTBOPBI-3TAJIOHE]
pH 4; 6; 88; 9,22+ 0,02; wraTus c gepmareneM 3NeKTPOIOB.

NononautensHoe obopynoBanue nns npubGopa N5170 EA: nepexkmouarens
ynekTponos N5891 (6-kaHannHmi nepekmovarens ¢ MMuTatopoM pH); MoHocenekTus-
HBIA XJIOPHAHLA 3INEKTPOJ; MOHOCENIEKTHBHLIN HMTDATHBLIH 3NEKTPOMA; MOHOCENEKTHB-
HBIH aMMHAYHBLIA 3/IEKTPOJ; TPH CPABHHTENIBHAIX 3JIEKTPONA ¢ KIIOYOM; LIECTh XHMH-
YECKHX CTAKAHOB,

OctopHLe TEXHHYECKHE NAKHLE

[lpenene: wamepenns pH:

OCHOBHOM NHANA3IOH 0...14,00

AMANa30H YBEMHYeHHOR TOYUHOCTH T7+1,999
[Ipepen namepenna aKTHBHOCTH HOHOB (oTHOCHTEMLHOMH) pX pXy+1,999
[lpegenst uamepenms IIC, MB:

OCHOBHOMH IMAMNA30H 0...£1999

JMANA3I0H YBENHMYEHHON TOYHOCTH 0...£199,9
lpenens: HaMepeHna remneparypsi, °C 0...100,0
ToOuHOCTE H3MEPEHKA B CPABHMTENILHBIX YC/IOBHAX:

OCHOBHOMH nuanasoH, eq. pH, pX u mB 0,0l utl

NHMANAIOH yBeNnHyeHHoH TouHocTH, en. pH, pX n mB +0,002 1 £0,2

OMAanasoH HaMepeHuA Temneparypsi, “C +0,5
Komnencauns remneparypst, °C:

pyuHas 0...100

ABTOMATHYECK &l 0...100
KomneHcauusa yMeHs1ueHHON HCNPABHMOCTH 3NleKTponos, % 90...100
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InanasoH nepemelueHus Hyneson touku pH, pX

5...9 nns ocHOBHOrO MMANA-
sona pH; =1 eoxpyr pH 7,
p]{u IUIA MATIA30HA ¢ YBe-

JIMYEHHOH TOYHOCTLD

Komnencauma noreHunana, MB +50
Hanpaxenue nonapuaaluxy snekrponos, MB 700+ 50
Oreyer [Indposoi ¢ noxkasarenem
NoNAPHIALIMH
Brixon — aHANOroBLINH Ha perncrparop (0...2 B,
R > 1 kOm)
Hanpsxxenue nuranus, B 22010 %
Yacrora, I'n 50
[orpebnsaeman MouHocts, B+ A 10
["abapuTHEIE paIMephl, MM 103X235% 80
Macca, Xr 2.5

Haroropurens — llonsiua,

Muxponpoueccopatsi HoHomep NS171. IlpemHasHaueH nis BLINONHEHMS NOTEH-
LHOMETPHYECKHX H3MEPEHHH TNpPH MOMOIUM pasHbLIX MOHOCENEKTHMBHBIX 3JIEKTPOMOB.
lpubop obnenmnsier B cebe kauecrsa pH-Merpa M MOHOCENEKTUBHOTO M3MEDUTENS M
nossonsier onpegensite abconmworHoe 3aHauenue IJIC anekrpoma, temmneparypy, pH,
c'raﬁlinuaauum ypoBHS pH, KOHLEHTPALIMIO HEBOJOPONHLIX HOHOB MO NPSAIMOMY METONY
H [0 METOHOY OOHO- H MHOroOKpatTHoro [pHpaniCHHUA, MOMXKET YIHNPABJIATE BHEILIHHM
nevaralomum ycrpodicrBom 100-MEPA-BLONIE(V24), aHanoroBbIM permcTpaTopoM
(£5B£0,5%; 5 MA 10,5 %) u mopkmouaTscs K cHcTeMe uHTEpdetica 1EC-625.

XapaKTepHCTHKA HMHIHKaTODHOrO MNONA: riasHoe — 16 noauumi, MaTpHuHBIE
HHIHKATOPL! NS TMHTaHWUS PesyJNbTaToB €AMHMI| M waroB NporpamMmsl; 15 cHrHanuaa-
LMOHHBIX NHONOB HHOOPMHUDPYIOT O COCTOSHMH YCTPOHCTBA, TO ECTh O X0lIe KalnHOpoBKH,
M3IMEPEHMMH, 0 NapaMeTpax, crabuisHocTH orcyeros (AUTO), 6nokupoBKe KiaBHATYph!
(BLOK), nogkmouensnx Bxogax (3neKrponax) ¥ BHXOmax. .

. Knaeuarypa coctout M3 28 knauiueli: 12 onepausoHHBIX Kiaapuweid + 16 uudpo-
BBIX KJIABHLIEH; KJIaBHIIK — ¢ TePKOHHBIMM NepeKJIuaTen My,

Bxon — nnst aneKTponoB ¢ aKTHBHBIM conpoTuBienuem Gomsure 10*? Cu; ranspa-
HHYECKAaA cerapalums.

lnst Toro uro6sl YCTaHOBHMTh KOHIIEHTpAllMI0 MOHOB B HCCHIENYEMOM pAacTBOpE,
HeoDXomuMo NMpu nomMoiuy GyHKLHOHANIBHONA KJlaBHaTyphl Ha0paTh KOHKPETHBINH MeTom.
HM3IMEPEHMSA M M3IMEPHTENbHAI gaTuuK. llapaMeTprl aNeKTpoja 10/DKHL GBITH H3IBECTHBI,.
Hx onpepensior B npouecce KanubpoBKHM MM 3aMMCHIBAIOT PH NOMOLIM LHQPOBOIL
KJIaBHATYPHI.

[lpy moMomu KnasMatyphl BBONSITCS NaHHBIE W pacrniopsxxenus. IlporpamMmmbie.
ary, yKasatenu njisi Mojis3oBarelis, IPOMEXYTOYHBIE M KOHEYHBIE pPe3yJbTarThl ¢
yKasaHueM 0053bIBalolMX ENHHHUI BHICBEUKBAIOTCA Ha TJIABHOM MHIMKATODHOM Tole.
bnaropaps uHdopmaimu, nossisiomericss Ha 6 GyKBeHHO-UHPPOBBIX WHIUKATODAX M
15 cHrHaNM3aLHOHKAIX OMOaaX, MOXKHO HabMoJaTe 3a COCTOSHHMEM YCTPOMCTBA, XOHOM
MPOBOJHMOr0 3KCIIEPUMEHTA, XONOM H3IMEDeHHIl, KaluBGpoBKOHK INEKTPOMOB, MOMHO
CYHMTHIBATH M KOPPEKTHPOBATh IAPaMETPHI, PEXHMMBLI M3MEDEeHHA, oNpemensTh, KaKue
BXOAHBIE MATYHKH M BBIXOJHBIE YCTPOHCTBa fMojKiwueHsl K woHomepy. Iocne uabpa-
HHS KOHKDETHOroO pexHumMa HiMepeHHs MporpaMma BEeT Mojis3oBatelisi, peKoMeHys
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eMy ouepenHue nedcrBuA, Kotopue oH nubo npomyckaer, nmubo aKuenTHpyer ¢ ro-
molkio Knaeumed. Coobmenus, nospnsiommecs B INMaBHOM HHIHMKATOPHOM IoJe,
HHPOpMHPYHOT 00 oOuepenHoM 1Iare peasM30BaHHOro 3KcnepMmeHrta. IIporpamma
OXMIaeT MNpaBHIILHOE pemeHHe 3KCIEpHMEHTaTopa, He IIPMHHMMAs HenpaBMIILHBIX
peleHHH,

B ocHoBy KoHCcTpyKumy HoHomepa N5171 nono)xeHa KOHCTPYKUMS MHKpPOTNDOLEC-
copa 8080. Kpome T33-a ueHrpansHoro npoueccopa Npubop HMEET BXOQHBIE M BRIXO[-
HBIE CXEMBI, OQYHKUHOHAJBHYH uMdpoBYyw KiaBHatypy M bGyKseHHo-uudposoe
MHOMKATOPHOE MOJIE C CHrHa/lM3allMOHHBMH nHomaMH. B uoHomepe ects BXxon ¢
DOMBIUHM CONPOTHBJIEHHEM C rajibBaHMyecKoH cenapauuen nnd pasHMX THIOB HOHoce-
JIEKTHBHBIX 3JIeKTPOJOB.

OcBOBELIE TEXHNYECKHE NAHHLIE
[Ipenem HaMepeHHA:
pH, ex. pH 0...14,0
JJIC, mB —2000,5...+2000,5
KOHLEHTPALMK, MOJIL/N 0,001...2000
Temneparypsl, °C 0...99.9
Paspewanian cnocobHOCTL:
pH, en. pH 0,01
SIC, B 0,5
KOHUEHTpALMA, % HIMEePAEMOro IHAYEHHA 0,5
remMneparypa, °C 0,1
Bxogho# 10K npH TeMneparype Boaayxa 25 °C, MA <04
Hanpsaxenue nomex, MB <0,1
CoenmHuUTETbHEIE PHE3NA U8 31eKTPONIOB CranpaprHble
IluTaHMe 0T MCTOYHHKA NepeMeHHOro ToKa:
HanpAxeHde, B 220...240
yacrora, I'y 50
ITorpebnaeman MouHoCTs, B A 50
['abapuTHEIE paIMephl, MM 220%350%X460
Macca, xr 8,0

Harotopurens — [loneiua.

KXnopupmomep AXII-205. IpennasHaueH pnsi HeNPEPHIBHOTO M3MEPEHMA COMEpKa-
HHMS HOHOB XNOpa B NPHPOAHBIX H CTOYHBIX Bogax. Ero Mo)XHO NpHMeEHATs B KayeciBe
HAaTYMKA B CHCTEMAX peryiiMpoBaHHua Kauectsa Bonsl. Ilpubop MoxHO Mcnmoss3oBath BO
BCEX OTPACNAX HAPOJHOrO XO3AMCIBA NPM YCNIOBHMH, YTO aHANMIMDPYEMbIE BOLLI He
CONEpIKaT OTPABNSAIOLIMX HOHOCEIEKTHBHLINA 3IeKTpo NpHMecel.

Conepixanue HOHOB XJIOpa M3IMEPSIOT C MOMOILLI0 MOHOCEIEKTHBHOrO MeMGpaHHO-
ro anexrpoga 9M-CI-0L. llpu Komrakrte 3toro anexrTposa ¢ aHanM3upyeMmod BOROW
NPOMCXOANT OOMEH HOHAMK MEXly NOBEPXHOCTbI0 HOHOYYBCTBHTENbHOH MeMOpaHb
BOIIOH, YTO BH3BIBACT BOIHMKHOBEHHE NOTEHIMaNa, 3HAYEHHE KOTOPOro NpOIIOPLHO-
HallbHO 3HaueHuw pCl ananuaupyemon BogLL.

XiopHaoMep COCTOMT M3 cieayomux 610KOB: riypasnuyeckoro, npeobpasyiomue-
o, perucipupympilero, ynpapnsiomero. KOHCIPYKTHPHO BNOKH CMOHTHDOBaHbLI B
MeTaninyeckKoM wKady, npenqHasHaueHHOM JJif HANONLHOIO MOHTAXA.

OcoberHoctd 3Kcniyarauuu npubepa: B aHanuaumpyemoii npofe He mMOJDKHO
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conepxarscs moHos S7-, Br’, HN}, J*, CN*. Xnopumomep pabotaer B NpHCyTCTBHH
Haubonee MEIAMIHX HOHOB HCI SU"" CO%™ npw npeBsieHKN KX KOHUEHTPALHA B

300 pas, a moror NO3~ — np nBajuaTHKparsoM uabsitke b npobe.

OcHOBHNE TEXHHYCCICHE [JAHHLIC

Hpegent: namepennn, pCl 1,5...3,5
(20...1500 par/n)

OcHoBHAR NPUBENEHHAA NOrPEHOCTS, % t4
Bpema ycraHOBNEHHA NOKAIAHMA, MHH <10
Temneparypa, °C

KOHTPONHPYEMO#t cpeinl 1...40

OKPYIKAWLLEro POy Xa 10...35
llapnenne b rouxe Kourpons, Mlla 0,15 +0,05
Brixogso# cursan:

TOKOBBLIA, MA 0...5

Banpsixenua, B 0...10
Iluraume — or ceTH NepemMerHoOro TOKA:

Hanpsixexue, B 200

yacrora, ['u 50
INorpebnaeman mownocrs, B+ A < 400
[abapuTHBIe pasaMepsl, MM 613 X650 X 1600
Macea, Kr Hlo 150
Cpennnit cpox cnyxGei, ner 6

Komuenrparomep HKH-003. llpemnasnaven gns 3Kcnpecc-aHanu3a KOHUEHTPALHM
OJIHO- W NBYX3apANHbLIX AHHOHOB M KaTHOHOB B BOOHBIX pacTBOpax npob nous, Boj,
pactutensHO¥ npomykuuu. B ocwoBy ero paborsl nmonoxen NPMHIMO INPAMOro
NOTEHIIHOMETPHYCCKOIO HIMEPEHHS AKTHBHOCTH HOHOB KOHTpONHpyemMoH npobu ¢
MOMOLIBI0 INEKTPOHON HOHOCENEKTHBHOM CHCTEMB! C JIEKTPOHHBIM npeobGpasoBarenem
JJIC anexTpogHOl cHcTeMu B npobe B 3HAYEHHME KOHLIEHTPALMM M3IMEDPSAEMBIX MOHOB B
obpasue.

Konuentparomep ¢ anekrpouHoi cucremoi no MaMepeHns Kanubpywor no apym
PacTBOpaM C M3IBECTHOM KOHUEHTpauued miaMepsieMuX HMOHOB Ans paloTsi B mmanazo-
Hax KOHUEHTpAaUMK 1 nepecueTHeix KoadhuuueHTOB.

ipubop cocrour u3 npeobpazoBaTens, BCMOMOrATENBHOrO H H3MEDHTENLHOIO
JJIEKTPOJIOB, MNOAKMIOYEHHHX K npeobpajoparteilio ¢ NOMOIIbI COEMHHHTE/ILHOID
Kabens. Ilpeobpasosaresns — KopobuaToi dopMbl, COCTOMT M3 KODNyca M KDBILKH, B
KOTOphIX 3JaKpelljieHs! neyaTHwe nNuartel. PesyibTathl H3MepeHHH BBLIBOOATCA Ha
HHIHKATOP.

lina BHYTPEHHEro MCTOYHMKA NOCTOSIHHOTO TOKA M JUIs 3a3eMJieHusi npubopa B ero
Kopmyce npeaycMOoTpeHb! COOTBEICTBYIOLLHE rHe3na. BenomoratensHE M M3aMepuTens-
Hblif 3MEKTPOMB MMEIOT YKOPOUEHHBIE BHIBOMIE], OCHALLEHAbIE WTEKKEPAMH, C MOMOLIBIO
KOTOPBIX 3NIEKTPOLI BCTAB/ISAIOT B rHE3Ia CoeMHHTENBLHOIO Kabens.

XapaKTepHCTHKA INEKTPONMHOA CHCTEMBI KOHILICHTPATOMEDA BEIDAKEHA yDaBHEHHEM

E= Eﬂ 4 pr,
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rae Eg = JJIC anextpogHoit cucremst npu pX = 0, ee 3naueHue 3aBucHT 0T BRIGpaHHBIX
HIMEPHTEJILHOrO M BCHOMOraresbHoro anexkrponos; Eg = (0 £ 1000) MB; S — KpytHana
XAPAKTEPMCTHKH JIEKTPONHOM CHCTEMBI; pX — OTPHUATENLHLIA NeCATHUHBUL Jlorapudm

AKTHBHOCTH HIMCPDHEMBIX HOHOB.

B xomnnext npubopa BxounAr: npeobpasosarens; anexktpon IBJI-IM3.1; Komnuexr

snektpogon IM-NOs01, O9M-Br-01, 3M-CI-01, IM-Mg-01,

IM-Ca-01,

IM-K-01,

IM-NH 401; 610K nuranus "Inexrpouuka [12-15”; KoMILUIEKT cTaHapTHEIX obpa3uos.

(cHOBHME TEXHHYECKHE [AHHLE

JNEKTPHYECKOE COTIPOTHBIIEHHE IEKTPONOD:

0...100

HaMepurensHoro, MOMm

BernomorarensHoro, KOm 0...20
JlHanasos MIMEPEHHA B PEKHMME HIMEPEHHA:

KOHLIEHTPALIMM MOHOB, Mr/Kr 1,5...1990

JIIC anexrpoaHo cucremMul, MB —199...+199

B HHTeppane abconoTHuX 3navenui JJIC, mB
llesa equumus Mnamuuero pasMepa (AMCKPETHOCTD) B PEMMME HaMepe-

—1000...+1000000

HURA:
KOHLEHTPALIMM HOHOB, Mr/Kr 0,1mnl
JIIC anexrponHoi cHcremnl, MB 0,1
IlonycKaeman ocHOBHEA OTHOCHMTCNLHAA [OrpewiHocTs npeobpasopaHuna + 5
pxoaHoro curiana (JJC anexrponHON CHCTEMBI) B SHAYEHHE KOHUEHTPA-
umuH, %
llonycKaeman OTHOCMTENLHAS MOrpeiuHOCT: MAMEPEHHS IKOHLIEHTPALIMH
JUIS MOHOB, %:
OOHO3APAAHBIX + 12
ABY X3aPASHKIX + 18
ABcomoOTHAA MNOrpelIHoCTs B peXHMe MamepeHus npupauienun IJC £+3
INEKTPOAHOM cHeTeMnl, MB 2
Hanpaxenne HeTouHKKA NHTAHMA NOCTOAHHOro ToKa, B E—ﬁ
llorpebnsiemuin ToK, MA < 20
Bpema ycranosnenmsn:
pabouero pexnma, MHH < 10
noKalauui npeobpasoparens, ¢ < 10
(aGapurHnie paaMepn: npeobpaloBarens, MM 225X 85 X 55
Macca npeobpaoparens, Kr 0,6
Yenopwa 3KcninyatammMn:
TeMIEparypa oKpyxawuiero poasyxa, °C 10...40
OTHOCHTENLHAA BAAXHOCTL BOaayxa npu temneparype 25 °C Ges 80
KOHJeHcaLHK Brard, %
armochepHoe nasnenne, Klla 6,3...7,95

OTCYTCTBME BHEUIHMX ANCKTPUUCCKMX M MArHUTHLIX NOJIEH, BIIHA0-
uux Ha pabory npubopa

-
HyXHAA rpaHMLA NMANAI0HA KOHLIEHTPALMH ONPeNieNnseIcA NMHERHAM YUACTKOM XapaK-
TEPHCTHKH MCMONMBLIYEMOro MOHOCENEKTHBHOro anexrpopa. Bepxuas rpaumua moxer Ouith

YBEeNMUEHA 3a CYeT NPONOoPLMOHANLHOro palbaBneHns HaMepseMoil npobnt.

Harotopurens — cneuManniMpoBaHHOE NMPOMBILIJIEHHOE NPOEKTHO-KOHCTPYKTOpC-

Koe Gropo "Pocarponpubop”.
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Tarpomerpaueckui naGoparopunii ananusarop xuaxocra ATJI-10. [Ipeanasnayen
Ins onpegeneHust xumuueckod norpe6Hocty B Kucnopoge (XIIK) crounmx Boj #
npencrasisier cobor nonyasroMaTHuecKui npubop ¢ uudpoBol HHAMKAMEH pe3ylibTa-
TOB aHalx3a. B ocHOBY ero pedcrBusi monoxeH OMXpOMATHBIM METON H3MEpEeHHSA
OKHCIAACMOCTH C INOTEHUNOMETPHUYECKHM ONpENEJIEHHEM KOHeUHOH TOUKH THTDOBaHHHA
II0 3aJJaHHOMY 3HAYEHMIO NMoTeHIMana. HHOuKaTopHas napa 3NeKTpoyoB — MJIaTHHOBASL.

KOHCTPYKTHBHO aHANM3ATOP COCTOMT M3 ABYX DloKoB — bnoka tepmoobpaloTKu 1 -
aBTOMATHYECKOH OpeTKH.

Brog npobm B npubop ~ BpyuHyio. Bce ocralibHeie OnepalM OCYIECTBJISIIOTCH
aBTOMATHYECKH.

B xoMneKT NocTaBKM aHaNM3atopa BXoaaT: 610K TepMoobpaboTkH; aBTOMATHYEC
Kas Dioperka; creknsinueie Oyrteinu gnsi peaktusoB no I'OCT 14182-80; xommnexs
3aMacHLIX YacTeH; KOMIUJIEKT HHCTPYMEHTA M IIPHHANEXKHOCTEH; KOMIUIEKT YyNaKOBKH;
TEXHHYECKOE ONMHCAHHE ¥ MHCTPYKUHA MO IKCNAyaTalHy; Nacnopr; Meronuka NoBepKH.

OcBOBHEC TEXHHYECKHME NAHHLIE

Ilwanasorst” namepenus XIIK, mr 04/n 0...50 000
Jonycikaeman oTHOMMTENsHAS Norpewnocts npubopa, % + 10
JonycKaemoe cpenHee KBAADATHYECKOE OTKJIOHEHHE ClTyyaiHOM 4

cocrapAwilel OTHOCHTENLHOM norpewsocTH npubopa, %

Jonyckaemas OTHOCHTENLHAA NOrPeLHOCTE ABTOMATHUECK 0 Bioperksy, % + 0,5
Jonycxaemoe cpegHes KBAOPATHUECKOE OTKJIOHEHHE CTYYailHOM cocTaBns- 0,25
I0UIeH OTHOCHTENILHOM NTOrPeLLHOCTH J0IHPOBAHMA NEPENIMBHOro N03IATOPA

peakruea, %

Iurasme npubopa OT CETH NEPEMEHHOr0 TOKA:

HANpAXeHue, B 22010

yacrora, I'u 501
Iopebnsaemaa momuocts, B- A 200
I'abapurHeie pasmeprs, mMM:

Groxa repmoobpaborku 320320 % 810

aBToMaTHYecKoit GropeTKy 242 X 505X 560
Maccs, Kr:

Gnoxa repmoobpaboriku 30

ABTOMATHYUECKOH DlopeTKH 22

L
NopnuanasoHs! H3MepeHMs ONpeNensAIcA KOHUEHTpaumel peakmMBoB M obbemoM
npobsL.

Tarpomerpuueckui naboparopur aHanusarop muugkocta ATII-11. Ipennasnauen
I H3MEDEHUA KOHLEHTpAUMM BOOK MeTonoM oDbeMHOro THIpoBaHus INpobnl aHalK-
3HPYEMOr0 pacTsopa peakKTHBOM OHIEpa KINAacCHYECKOro HIH BHIOMIMEHEHHOTD
cocrtaBa ¢ onpejesieHHeM KOHEYHOH TOYKM THTDOBAHMSA 10 3JaJaHHOMY 3HAYEHHID
CHrHana, uaMepsAeMoro mMo OunoreHumoMeTpuuecKod (unu GmamnepoMeTpHyYecKoH)
cxeme. IllpuHuun ero pedcrBusA 3aKJlQyaeTcsl B NPHHYAMTENBHOM JO3MPOBAHHM
THIPYIOLLEro pacrBopa {pﬂaupma Guwepa) B repMeTHYHYI0 SNEAKY JUIS THTPOBAHMS,
rJie pasMelleHsl Ba MIATHHOBKX 3JIEKTPOAA, NONADHIYEMBIX MOCTOAHHMM TOKOM (HIH
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HATpSDKEHHEM ), MelllallKa ¥ MecTo B fiveKe, Kyja WNpuueM BBOHTCH Npoba aHaNM3K-
pyemoro pacteopa. Il0 IOCTHXEHHH HIMEDPSEMBIM MEXIY 3NeKTPOAAMH CHIHAJIOM
3aZaHHOr0 3HAYEHMS NPHHYIMTENbHOE [O03MpOBaHME npexpamaercd. HisecrHeie
napaMerpsl npobbh H ompenensieMsie THTpOBaHMeM obpaGarmbarorcs MuKpoIBM.
Pe3aynbTaThl HHOYUMDPYIOTCA Ha LHGPOBOM HMHIMKATODE.

Ilpubop cocrouT M3 Tpex Dnoxop — aBTOMaTHyeckod Oroperku-pmosaropa, bnoka
yNpaBJieHHA H AHAJIUTHYECKONA AUEHKH C ABYMA CMEHHBIMH AYEHKaMH 1718 THTPOBAHHS
npob mo S0 mn u go 250 Mn. ABromarHueckKas GloperKa-no3aTop HMEeT NBa CMEHHBIX
no3HpyKUX yerposicTea Ha 25 Ma K Ha 2,5 MIL.

Bnox ynpasneHHs u aBpToMaTHuecKan OropeTka-no3arop cHabxeHm! MHOHBHIYaJb-
HeME MEKpoIBM. Ilynst ynpasneHua MUKpoIdBM B KaxaoM 3 BJIOKOB BhIHECEH HA
NEpeNHIOKn NaHens Kaxuoro 1 byoKos.

[lprn nosepke aHaimM3atopa HeoGxommumo cremylouiee obopynopanue: naboparop-
unie pecs 11 knacca BJIP-200 u BJIP-20; mnpuu Ha obzem 10 mn (TY 64-1-378-83);
MuKpomnpuusl Ka ob6semsr 10 mxn 1 50 mxn; peaktusst Ouiepa ¢ Turpom 2...4 Mr/Mn
(0,8...1,2 mr/mn 1 0,1...0,2 mr/mn); metason (FOCT 6709); 10 %-Hewi pactsop BOAbL. B
meraHone (MeTonMKH NPHroTOBJICHUA PAcTBOPOR 10 M. 6.7,8 yKasaHbl B TeXHMUECKOM
ONHACAHMK H MHCTPYKLMH 10 3KCIUTyaTauuy Ha aHanusarop ATII-11); peaunosas tpybxa
(FOCT 5496); rpoiinuk (TY 25-11-800-72); manomerp co wkanoi 0,1 MIla, xnacc 0,4,
['OCT 8521; soanyx (FOCT 17433).

OcHOBERE TEXHNILCKHE TAHMLIE

Jlnanaso MaMepeHnA KOHUEHTPALIMK BOML, % MACCOBONR momM Or 0,0002 go 100
JllonmycKaeman OTHOCHTENbHAA MOrpeIHOCTL AHANMIATOPA B AMANAIOHE
HIMepeHHA, %
0,0002...0,05 % +6
0,05...100 % x4

ArperaTepOBaEHNE  DONYaBTOMATHYEGCKHN  THTPOMETDHUECKHH  AHAJM3ATOD
AIITA-1. [IlpegHaszHayeH afs oOnNpenesleHHA KOHUEHTPAUMH MHOMOKOMIIOHEHTHBIX

AKHIKHX Cpell ¢ BHICOKOH TOYHOCTBI MPH HCMO/IbIOBAHHK MHKDONPOLECCOPHOR TEXHM-
kd. OH npencraBnser cobo nporpaMMMpYEMBIH [OTEHIMOMETPHHEC” M TPEXKaHallb-
HEIH THTPATOD, MO3BONAWIKE THTPOBATE OQHOBPEMEHHO TPH MPODAE! 0O TPEX 3aNaHHBIX
KOHEYHBIX TOYEK B Ka)XOOM KaHale H NporpaMMMpYeTcs Ha MATH Pas/IMYHBIX PEXHMOB
paboTel. AHAMM3 OCYWECTB/ISETCS METONOM MOTEHUMOMETPHYECKOro THTPOBAaHHA NpH
NPOTEKAHMK peaK Uil HeRTpanuIanmMM, OKHCIICHHA — BOCCTAHOBJIEHHS, KoMIIeKcoobpa-
30BAHHA H OCAXKMEHMS INPH YMCJIE CTYMeHe#d, COOTBEICTBYWIHMX KOHEYHBIM TOYKAM
THTPOBAaHKA, N0 TPeX AMA Ka)Joro M3 Tpéx KaHalos.

[IpnGOp COCTOMT M3 THTPOBAJILHOIO CTEHMA, BKITIOYANINEro BHCOKOOMHEE npeobpa-
30BATENH, IEKTPOXHMHUYECKHE AUYCHKH, MEIaiKy, apToMaTHyeckue BlopeTky, no3aro-
phl [OJIHOTO C/IMBA M NDYrMe BCIOMOraTelbHEIE INEMEHTH, M Kada 3NEKTPOHHKH C
9BM (tuna [13-28) u 6510KoM ynpaBneHHs, BBOAA ¥ nepepaborku HHGOpMALIMH.

B nporpamMmy nns BceX NSATH PexXHMOB paboTh MOXHO 3alMCaTh: A0 TPEX 3JHAue-
HMl KOHEYHHX TOYEK B KAXIOM KaHajle; JHaueHMs 30H "MMnyibcHON momaun” nns
TOYHOrO MOAXOHA K KOHEYHOH TOYKE; BpeMSs BhiOEpMEK Mocje KOHUA THTPOBAHMSAS
3JHAYEeHHS NOCTOSHHEIX 3NEKTPOXMMHYECKHMX KO3GOMUMEHTOB M JIPYTHX BCIHYHH;
GOopMy Nkl 1S pacyera. 233



PeaynbTaThl aHaNHM3a BhgaTcd Ha uudponeuars ¥ BHemHoo IBM. K pyunomy
YNpaBJIEHHI0 OTHOCHTCA IMOArOTOBKAa M3nenus K pabore, ycraHOBKa npob M 3amyck
H3Jenus.

B KoMmnnekr nmocraBKH aHaNu3aTopa BXOAAT: LIKad 3JIEKTPOHHMKH; THTPOBAJIbHELH
CTEHN; OBa COENMHHUTE/LHEIX Kabed; KOMIMMEKT 3aNacHbIX 4acTeif ¥ NMpHHaNexKHOCTeH
K KOMIJIEKTYIOUHM H3NeJIMAM; MEeTOIHYECKHe YKa3aHUA 10 NopepKe; sKCILIyaTalHoH-
Has NOKYMEHTaLIMs.

OcBOBHEIC TEXHMIESCKHE MAHELIE
JonycKaeMmoe OTHOCHTENLHOE cpenHee KBANPATHYECKOE OTHIIOHEHHE
pesynnLTaroB, %:
TMTPOBAHKA (M0 KAKOOMY M3 TPeX KaHaJIoB) <0,8
[o3upoBaHMsa aproMaTHueckux Goperok (I1o KAMOoMY K3 TpeX <0,05
KaHANOB)
Paspamnocts mamepennn obbema v noxasanmit pH, MB Ilo ueTripe necATHYHLIX
paipana
Iluranme npubopa 0T ceTH NepeMeHHoro ToKa:
Hanpsxenne, B ﬂnf_%
yacrora, ['11 Wx1
Ilorpebnsieman moiguocts, B- A 1000
I'abapHTHEIE paaMepnl, MM:
THTPOBANILHOrO CTEHIA 600 X700 > 1400
urKada aNeK IPoOHHKH 800900 <1800
Macca, Kr 300

[lpoMpmneHEL THYpOMETpHYeCKHE aHamasarop xumKoctE TA-7. Ilpennasuauen
A7 ONpeneNneHus KOHUEHTPaUHH OPraHMYecKHX BeulecTB B BONHBIX pacTBopax. B
OCHOBY €ro AeHCTBHS NMOJLKEH MeTo[ 06’eMHOr0o NOTEHUHOMETPHYECKOr0 THTPOBAHHS C
MHIHKaUHeH KOHEYHOM TOUKH MO 3alaHHOMY 3JHAYEHMI0 NoTeHuuala. OTIHMYHTeNLHas
ocobeHHOCTL NPKMOOpa 3aKIIOYAETCH B TOM, YTO aHAJIM3MUPYEMYK KMOKOCTh MNpenBap-
TEJIbHO HArpeBaloT B PEaKTOpe MJIM AYEHKe. Y3aJsl aHANK3aTOpa HMEKWT MOBLULEHHY
FEPMETHUYHOCTh M KOPPO3MOHHYI0 CTOMKOCTBb, NO3BONAWLIYK paboTaTh ¢ Harperod o
300°C cMmecsio.

KoncrpykrusHo npubop BrimonHeH B BHe wKada ¥ mwra, Ha umre pa3Mele Ll
BTOpHYHLIA Npubop, pH-MeTp, nporpamMmarop, 610K CpaBHEHMS, a B IKady — DaTUMK.

OcHOBERIE TEXHMIECKHE JAHHLE

lilxana npubopa, nenexHui 0...100
Jomnyckaeman ocHOBHAsA NpUBENeHHAA MorpeLHocTs npubopa +6
npu GMXpOMATHOM METONE OKMCNeHMS, T

Jonyckaemas cnyyaiiHas cOCTABNAIOLAA NPUBENEHHO# rorpew- # 3
Hocti npubopa, %

HonycTHaasn cyyaiHan NorpeLHocTs JOIMPOBAHHUA NOIATOPOB H yana +1
1ofiauy TMTPYILLEro pacreops, %

MuHMMAaNLHOE BpeMA LMK, MMH 10
Temneparypa HarpeBa pPeaKLIMOHHOM cMmecH, °C 300

234




Texneparypa npouecca Turpopanmsn, °C 100

BpemA 3anasguBaHHA NOKAIAHMIA He 6onee geyx
UHKNOB

Msxranne — or ceTH NEPEMEHHOr0 TOKA:

Hanpsoxenwe, B 220 £15 %

yacrora, [y 501
Ilorpebnaeman mougHocTs, B+ A 400
Jlapnenue MTHEHK cxaroro Bosmyxa, Mlla 0,14 10%
['abapurHiie pasmeprl, aom:

LyATA 2250 % 600 X 400

wada 1380 X 650 <400
Macca, Kr:

wnTa 100

wxKaha 80

Jlaboparopuas TeypoMerpEueckas ycrasoska T-108. [Ipennasnayena jiis onpene-
NIEHHS KOHLEHTPALMH PA3JIHYHLIX KOMIIOHEHTOB B PacTBOPaX METONAMM THTDPOBAHMA,
OCHOBAHHBIMM Ha BBLIMOJIHEHMM DEAKUMH HEeHTpaNH3alLMM, OKHMC/IEHHS — BOCCTAHOBIE-
HHA ¥ KoMnnexcoobpasopaHus, ¢ GoToMETPHYECKOH H NOTEHIHOMETPHYECKON HEIHKA-
iMell TOYKH KOHIIA THTPOBaHKA. YCTaHOBKA BHINQJIHEHA H3 OTAENBHHIX (YHKIHOHAIL-
HeIX OjlokoB m npubGopoB, oDBENMHAEMEBIX INEKTPHUECKHMHM H THADABIHYECKHMH
nHHHAMM. B Hee Bxonar: naboparopunfi poromerp JIMO-72 ¢ mewankoi unu goromer
pHueckni G10K; yHHBepcansHulH moHoMep IB-74; GnoK conpsXeHHs; aABTOMATHYECKAS
Gioperka; Gnox AudpepeHUMpOBAHMA M MOMCKA; MNAHMETHRN BYXKOODIMHATHLIN
camonuuymui noresuuomerp ILII-4; nosarop orbopa npobs.

PeXXHM THTDOBAHMSA: N0 3aNaHHOM TOYKM — HA peaKIMH HelTtpanusaluu, oKHelne-
HHMS — BOCCTAHOBJIEHHS M KoMmneKcooOpa3oBaHHMS; MO 3aNMCH KPMBOX THTDOBAHHMA B
NPONOPLUHOHANBHOR H nHddepeHuHansHOK GopMax — Ha peaKkuMAX HeHTpAIM3IALHM M
OKHCJIEHHS — BOCCTAHOBJIEHHA NpH (QOTOMETPHYECKOH M MMOTEHUHMOMETPHYECKOH
HHIHKAUKK TOYKH KOHLIA THTPOBaHHS, C ABTOMATHYECKHM MOMCKOM TOYKH KOHUA
THTPOBAHHA — HA pPeaKiMsAX OKHCJIEHHS — BOCCTAHOBJICHHA M KoMIUIeKcoobpajoBaHusA
NpH (OTOMETPHYECKOH MHIOMKALMM TOYKH KOHLA THTPOBAHMSA; PYYHOE THTPOBRHHE C
3allHChI0 KPHBBIX THTPOBAHHA B MpPOMOPHMOHA/LHOH ¢opMe C OHUCKPETHOH Nomayel
THTPAHTA — HA BCEX TMMAX XHMHMYECKMX peakuui ¢ ¢oToMerpHuecKoHd MHIMKanmes
TOYKH KOHUIA THTpOBaHHMA. Jlpenent MHOMKAaUMK TOYKH KOHLA THMTPOBAaHHS OlNpemels-
H0TCA XapaKTepUCTHKOH BTOpMuHOro npeobpasosarensi.

Ycranoska T-108 paccunmraHa Ha IKCIUIYaTalMe BO BIpHBOGE30ONACHBIX YCNOBMSX
npy temneparype okpyxawuero poaayxa 10...35 °C u oTHOCHTEJIEHON BNAXHOCTH IO
80 %. Henonycrumo BoasesicTBre BUbpauny.

OcrOBHIE TEXHMYECKHE NAHHLE

lonycriman OCHOBHAA OTHOCMTENBHAS MOrPELIHOCTh YCTAHOBKH
HA MOBEPOYHLIX PACTBOPAX B PEKMMAX THTPOBAHHA C ABTOMATH-
YECKMM TIOMCKOM NPH (OTOMETPHUECKOH MHOMKAIMM TONKH
KOHLIA THTPOBAHHMA WIIH 110 3ANAHHON TOUKH NPH NOTEHIMOMETPH-
YECKOW MHOMICALIMH TOUKH KOHLIA THTpOBAHKMS, %:
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¢ aproMarTHuecKoi Groperxoit (npm moaupopaxmMH npobm ¢
C NOMOLIBID ATTECTOBAHHLIX NOIMPYIOLMX YCTPOMCTB ¢ MO~
rPeLIHOCTSI0 noauposanus He Gonee +0,02 mn)

+[1+0,5(Vq,_ /Vo)]

¢ apromarHueckoit Groperko#i u gosaropom orbopa npobe £1+0,5(Vy rmllr’g,) +
+ 1,0(V
0V Drnayd VDI}I'
TlormycTHMast OCHORHAS TNIPUPENEHHASA NorpeLHocTs, %:
aBproMarTHuecKoll Goperky 5
nosaropa orbopa mpobu +1
Hlonyerumoe cpemHee KBANDATHUECKOE OTICJIOHEHME CITyuaithoil 0,15
cocrapnAnell OCHOBHOH NPHMBENEHHOHN NOr PELIHOCTH ABTOMATH-
yecKoi Gwopericu ¢ gosaropa orbopa npobet, %
Mapamerpul aHaTMIMpYeMOlt cpefitl (pacTBOp OcHOBAHMI, conef,
KHMCNOT M 1P, ):
remneparypa, 'C 10...35
BSA3KOCTS, [la-c 0,001...0,002
O6vem npobil AHANMIMPYEMOH Cpejsl, M 1...20
HoMuHAMbHEE 00 BeMEl NOIHPOBAHNSA THIPYIOLLIErO PearexHTa, ML
aBTOMATHUECKMI! MeTO] NO3MPOBAHKS ITPH MOMOLM ABTOMA~ 1,0; 10,0; 20,0
rHueckol Groperkn
PYUHO METOM AOIMPOBAHMA ITPH NOMOLIYM ABTOMATHYECKOR 1,0; 10,0: 20,0
GooperkH
Bpems or6opa 1 noaupoBanKaA aHAMHIMpyeMo# npobsl, ¢ < 60
MMHHMANBEHAR CKOPOCTh HAMEHEHMA BXOIHOrO CHMTrHANA, GuKcH- <5
pyemas bnoxom mubdeperipponanns, MB/c
Ilirame — or ceTH nepeMeHHOro ToKa:
Hanpswenme, B 220 + 22
qacrors, ' 50
['abapurHLIE PASMEDHI, MM:
naboperoproro Goromerpa 435 X 280 X 370
¢oromerpuueckoro Gnoka 410 % 260 X 360
GJI0Ka CONPAKEHHA 360 X 240 X< 90
YHHBEPCANLHOr0 HOHOMEDA 365 X 230 > 260
NNAHIIETHOr0 ABYXKOOPAHHATHOrO CAMOIMMIIYLIEro NoTeH- 550 X 565 X 185
LHMOMeTpa
aBToMaTHuecKoi broperky 195 X 325 X 390
Enoxa audpdepesLiMpOBAHMA K NMOKCKA 195 X 245 X 320
noaaropa orbopa npobm 195 < 245 X 385
'P’umul’ — MAKCHMAMLHEE OOBeMEl NOIMPYIOLIMX YCIPOMCTE ARTOMATHUECKOH
Groperks ¥ fosaropa npobe, MIT) '-fux M ‘I"ﬂx — OTQO3MPOBAHHLIE ODbEME ABTOMATHUYEC

Ko# Goperku # nosaropa orbopa npobst, M.

Kynoromerpmyeckuii rerparop T-125. [lpenHasHaueH IJisi NPOBEHEHHS KYJIOHO-
METPHYECKOro TUTPOBAHKS B rajibBAHOCTATHYECKOM DEXHME NPH MPOTEKAHMHM PeaKIlHy

HeHTpaNM3alMH, OKHC/IEHHA — BOCCTAHOBJIEHHA, KOMIIEKCcoo0paloBaHKA, OCaMIEHHA C
BHYTpeHHeH reHepauues THTpyouero BemiecTBa ¥ Guamnepomerpuyeckod ¢uKcaumes

KOHE4YHOH ToukH THTpoBaHMs. IIpubop cocrout M3 cnemyomux 610KOB: KyJloHOMETpa
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KJ1-2; aBToMarrueckoro Groxa turposaHusi BAT-17; murposaissoro cremma (¢ Herep-
MeTHyHOM suedKoM); sueliku (repMerHyHOl); cTeHua s THTpOBaHMS (apreHToMeTpH-
yeckux rutpoBaHmil). OcHoBHbie 6oks — KynoHomerp KJI-2 u 650K aBroMaTHyecKoro
rurposaHust BAT-17 — cobpaHk B OgMHAKOBMIX Kopnycax. IlewarHmie nnarte:, Ha
KOTOpHIX paMELEHs! 3JIeMEHTHl CXeMbl, YCTAHABJIMBAKNT BEPTHKAJILHO N0 CHNENHAaNb-
HBIM HAaNPaBNAOIIMUM K COSJIHHSIOT ¢ JIEMEHTAMH CXEeMB! NIPH NOMOIIK PAaIbEMOB.

llpuHumn pedcrBEa npulopa 3aKmoyaeTcsd B KYJOHOMETPHYECKOM THTPOBaHHMH C
aMIEepOMETPHYCCKOH MHIHKa el KOHeYHOH TOYKH THTpOBaHHA. TUTPOBAHME aHANHIN-
PYEMOro BELEeCTBA BEJIETCS B INIEKTPOXHMHUYECKOH SYeHKe, B KOTOpPOM HaXousiTCs napa
reHepaTopHLIX M HMHIMKATODHBIN 3JIEKTPONbI, 3JIEKTPONUT ANsi EHEPUPOBAHHA THIDPY-
ILIEro pearexra, a Takxe npoba aHanuaupyemoro seujecrsa. llowemuee Ha THTpOBaHHE
KONIMYECTBO 3JIEKTPHYECTBA, N0 KOTOPOMY OINpeNesIsiercs CofepaHHe HCCIenyeMoro
BELECTBA, HIMEPSAIOT KyNoHoMerpoM KlI-2.

Turparop Moxer paborath B KOMINEKTE ¢ pX-TUTpaMH M ABTOMaTHYeCKuUMH Droper-
KaMH.

B xommnekr nocrasku Bxoasar: Kynoxomerp KJI-2; Gnok aBromaruuecKoro
rarpoeaius BAT-17; nsa THTPOBaNBHLIX CTéHOa (nocraBnsworcs Mo TpebOBaHHIO
3aKajyuKa); npe siueiiku (repmeruynsie); Kabens nns coemmsenns Bmxog BAT-17 —
ppixon YIPABJL. KJI-2: npa kafens nna coeguMHEeHHMA HHOAMKATODHBIX JIEKTPOONOB K
BEAT-17; npa crakasa B-250TC; nea crakana HH-100TC; toyeunsie NiuaTHHOBLIE 3JIeKTPO-
nst IC-1; reweparopsie anexkrponk I-1; npa ¢unsrpa OKII20; nsAre npegoxpaHuTe-
next IIM-0,5; nacnopT; MeTogMuYeCKHEe YKa3laHHUs 110 NOBEpKe.

ODcHORHLE TEXHHUACKHE NAHHRE
Jl1anasoH M3MepeHn.: KOoIMYecTBa sNeKIpuyectea, Kn 0...999,9999
InuanajloH aHaveHui:

INEKTPOXHMHYECKOro KoaddHLMeHTa NepecyeTa KOJIMYecTBa nex- 0...9,9999

rpuuecrss (Kin) B coorBercrayoiee abcomorTHoe conepxaHHe
pewected » npobe (Mr), mr/Kn

reHeparopHoro ToKa KyJIoHoOMerpa, MA 0...99
BHEIIIHEro reHeparopHoOro TOK4a, MHTerpupyeaMoro Kynosomerpom, MA 01 0,1 no 100
MOTEHIMANA NONAPHIaLIH, MB 0...999
lonycKaemas OTHOCHMTEABHAS IO PELIHOCTE HAMEPEHHKA KOJIHYECTBA 3J1eK- 05
TPHNECTBA KYJIOHOMETDPOM, %
JManasoH KOHeYHOM TOWKHM THIPOBAHMSA:
MKA 0...200
mB 0...2000
pX 0...20
A1ana3on 3HaYeHMA 30HE! DEryIMPYCMOH reHEPALIMH THTDYIOLIEro
pearexra:
MKA 0...50
MmB 0...500
pX S
Brinepxka BpeMeHy KOHUA THTPOBAHMS, C 2...45
HonycKkaemas NorpeluHocTh YCTaAHOBKM KOHEUHOW TONKH THTPOBAHMA 2...0,004 Ey(rme

Ey — ycraHOBNEHHBIC
3HAYPHMA KOHEUHOM
TOUKH TUTpOBAHKS, MB)
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JTonycxaeman 0THOCHTENbHAS NOrPeLIHOtT: THTPOBAHMA HA NOBEpOY- +2
HEIX PACTBODAX, %

Honycxaemoe cpenHee KBAOPATHYECKOe OTKJIOHEHHE PE3ybTaToB |
THIPOBAHKA Ha 00pasLOBEIX pacTBOpax, %
Ilsrasme — or CeTH NepeMeHHoro ToKa:

Hanpsokerme, B 290 %

yacrora, 'l 501 mm60%1,2
Morpebnaemasn MOLHOCTE, B+ A 60
I'abapuTHBIEC pasMepsl, MM:

KJI-2 330 X150 X330

BAT-17 330 X150 < 330

THTPOBALHOIO CIEHa 200 X 180 X 370
Macca, Kr:

KJl-2 8

BAT-17 §

THTPOBANLHOIO CTEHA 7.5
HapaborKa Ha OTKA3, Y 6200
Cpemimii cpoK cryx0Oe, ner 10
YenopuA SKCILTY 8TALIMM:

TeMIIEPaTYDa OKPYKALIEro Bosnyxa, ~C 10...35

OTHOCMTEJILHAS BIIAXKHOCT: OKPYXALIEro BO3ayxa, % 80

naenenue, Klla 84...106

Vaupepcaysueli  Naboparopei KYNOHOMETDHUYECKHH AHAJNESATOD XKHIKOCTH
“Penan”. [lpennasHaueH Ui oNpenesieHMs KOJIMYecTBa BeliecTBa B mpobe MeTojoM
KYJIOHOMETPHYECKOr0 THTPOBAHMS 3NEKTPOreHepUpOBaHHLIM TMTPAHTOM. Ero MoxHO
HCNONB3OBATE JJIS ONpeNefeHus CONep)XaHMd a3oTa B BHE HOHAa aMMOHHA M HMOHA
XJlopa B PacTBOpax, BOJH B PacTBOPHTENAX, @ TaKXKe HJIs PEHICeHHs aHaJIMTHYECKHX
337134, OCHOBaHHBIX Ha PEAKIMSAX OCAXKIEHMS, OKMCIIEHUS — BOCCTAHOB/IEHHS U HEHTDa-
JIM3AIIHH,

DefictBue aHaNM3aTOpa OCHOBAHO Ha reHEpaLMH THTpaHTa C aMmIilepOMETPHYECKOH
WM MOTEHIHOMeTPMYECKOH HHIMKaUMeH TOYKH KOHIa THTPOBaHHS M Ha MoCJefyomeM
B3auMoelcTBHH 3IeKTporeHepupoBaHHOrO THTPAHTA C oNpene/iseMEIM KOMIIOHEHTOM.

KoHCTpYKTHEHO Npubop BHINONHEH B BUIE YETHIPEX CaMOCTOATENIBHBIX 0JIOKOB
(anexTporHoOro 610Ka, INEKTPOXHMMHYECKOH SUEHKH, MaTHHTHON MEUAJIKK K CaMOIH-
IOYUEro NOTEHUMOMETpa). JJIEeKTPOHHBUA OJIOK H3roToBJEH B YHHQHIIHDOBAHHOM
xapkace YTK. Jnekrpoxumuyeckas syerKa HMEeT OPUIHHAJIbHYI0 KOHCTDY KIHI0.

AHanu3aTop OCHAMIEH BCTPOEHHHIM MHKDOIIPOLECCOPOM, paDoTaloliuM M0 HECTKO
3afiaHHOM IIporpaMMe M NO3BOJNSIOIMM BLIBOJMTH pPe3yJibTaThl aHa/lMia Ha uudpoBoe
1ab)io B eHHMLAX KOJIMYyecTBa 3INMEKTPHYECTBA, MACCH HJIM IPOLEHTHOIO COJCpPMaHHA
2aHANH3UDPYEMOro KOMIIOHEHTa.

B xomnnexr nocraBKy npubopa BXOOAT: 37IEKTPOHHEN DJIOK; 3NEKTpOXHMHUECKaR
AyeKa, MarHutHast Mewanka MM-3M; npa coenHHHTENBHBIX Kabens; KOMIINEKT
3allaCHBIX vyacTed, MHCTPYMEHTa H IIPHHAIJIEXKHOCTEH; KOMIIJIEKT CaMOMNWUIYLIEero
noreruuomerpa KCII2-041; rexHuuecKoe onMcaHMe M HHCTDYKLMS IO 3KCILIyaTaliuy;
METOMUECKHE YKa3awus M0 IIOBEPKE.
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OcHOBHEE TEXHHGECICHE [AHHEIE

TlonycKaemasi OTHOCHTENbHAA MOrPEIIHOCTb NaMEPeHus, o

copepiaHKsA 830Ta B BUOE HOHA AMMOHMSA B NMOBEPOUHLIX PACTBOPAX +5
rpu ero copepxanuu B npobe or 4+10=3 no 1,0 06. moneit
COXEPIKAHMA BOME! B MOBEPOYHEIX PACTBOPAX NPM COnepianMy B npobe:
- 5 10
or4+10~3 mo1:10—2 06. gonei *
or1+10~2 10 5,0 0b. mon - =2
COMEPIKAHMA MOHA XJIOpa B NOBEPOUHBIX PACTBOPAX MIPH €ro COMEPI AHHH
B nipobe or 1+10~2 go 1 06. nomnm

JlonycKaemMasn OTHOCHTENLHAS MOrPeLIHOCT: HAMEPeHHsI KOMYECTBa 3NIeKTPH-
yeCTBA B [MANAI0HEe M3MepeHMsA reHepaTopHoro ToKa, %:

0,1 mo 3 MA 15

or 3 mo 100 mA + 0,5
Ilwanasox MaMepeHMs KONHYEeCTBa aneKTpuuecrea, Ki 1-1073...10
JMana’oH YCTAHOBKH:

reHepaTopHOro ToKa, MA 0,1...100

HANPFKEHMS TONAPH3ALMHM HHOMKATOPHLIX 3neKTponos, B Uilseedi®

TOKA NOJNAPHIALIMH HHINKATOPHEIX JIEKTPOMOB, MICA 10...400
['abapurHEIE pasMephl, MM:

anexTpoHHoro Gioka 480 <300 > 198

3NEKTPOXMMHYECKOH AueiKy 80 X110 X110

MArHHATHON MELLAIIKH 164 X195 X 480

CaMOIMMIUYLEro NOTeHLIMOMETDPA 400 <400 X 367
Macca, Kr:

anexTpoHHoro Gnoxa 18

WEKTPOXHMHYBCKOR AyeHKy 0,18

MAarHHTHON MeLIanKu 3,6

CaMOMMIIYLIero noTeHIMoMeIpa 25

Jlaboparopusi mpuGop JIOCB-2. IlpennasHaueH ;i M3MEDEHHS KOHLEHTDALMM
dbeHona B CTOUHBIX Bojax. llpMHUMN ero mefcTBMSA 33KIIOUAETCS] B NBOMHOH OTTOHKE
dheHoNa U3 aHATM3UPYEMOH IpPODLL.

IlpuBop coctour H3 Tpex OrokoB — u3MepureNbHOro, 6J0KA aBTOMATHKH H
YHHBEDCAJIbHOrO MCTOYHHKA INHTaHHA.

Ilpo6a crouHoi Bonsl, nogmenoyeHHas no pH=12...14, noppepraercs orroHke. Ilpu
3T0M € MapoM YJAJisioTCs JleTyuue NpuMecH. 3arteM OCTaToK IpODBI pPacKHC/Aercs
CepHOM KMCNIOTOM, CONEpIKalieil MeRHBIA Kynopoc (sl ocaXmeHHs CybGUOOB), O
pH=5...6 u cHoBa neperoHsiercs. B KoHmeHcaTe onpeensercs KOHUEHTpauus ¢eHona
KYJIOHOMETPHUECKHM THTPOBaHHUEM 3/eKTpOoreHepHpoBaHHEIM BpoMOM ¢ aMITEpOMETPH-
yecKOM MHIMKALMeH TOUKHM KoHLa TMTpoBaHua. Ha oTcueTHOM yCTpOMCTBE BEICBEYMBA-
eTcs cojepxkanue deHona. Bee omucanHbIe onepaiuy, 3a MCKIIOYEHHEM 3aJIMBKH NMPOOBL
CTOYUHOM BOIBI, BBUIOJHSIOTCA ABTOMATHYECKH ITO 3aJI0KEHHOH B 0JIOK aBTOMaTHKH
NpOrpaMMe.

OcHOBHBIE TEXHHYECKHE NAHHLIE

Tlana3oH MaMepsSeMbIX KOHLIEHTpaLmit gpeHona, Mr/i 0,01...0,1

Tlonyexaeman NPMBENEHHAS TIOrpelIHOCTs MPUBOpa NpH HaMepeHuH, 7o e



KOHLEHTPALIHK KOHTPOJLHBIX PaCTBOPOB ()eHONa B OUCTHMI- + 10

JIHPOBAHHOK BOE
KoHuesTpauxy GeHona B crouHo# sone, % + 15
Jlonyckaemoe cpenHee KBANPATHYECKOS OTKJIOHEHHE CITYuaiHON +5

COCTARNAWINEGH NPUBENEHHON MOrpeHOCTH TMpPH  HIMEPEeHHH
KOHUEHTpauMy ¢eHoNna P KOHTPONLHBIX PACTBOPAX M CTOWHEIX
BONAX, %

ITuranme — or ceTH NepeMEHHOrO ToKa:

Hanpsxenue, B 220+22 %

yacrora, U 50+1%
["abapurHbie pasmepsl, MM:

HaMepuTensHoro 6nokKa 530490760

BnoKa aBTOMATHICH 420<430>850
Macca, Kr:

HaMepuTensHoro G0Ka 5

6noKa ABTOMATHEMH 60

JlaGoparopru KynonoMerpuueckuii rurpomerp HIIL [Ipennasnauen nns uamepe-
HUS CONEP)KAHMSA aMMHMAKa M MOHOB aMMOHHMS B cTouHBIX Bojax. [lpuHuun ero pewcr-
BHSA OCHOBAH Ha [BOMHOM OTrOHKE aHaNMaupyemoH mpobbl: cHauana u3 npobul aHalu-
JUPYEMOH CTOUHOH BOJMB, NogKucieHHOM a0 pH = L...2, oTroHs0TCA JIETYyuHe Melawn-
uiMe npuMecH, 3aTeéM octatoK npobst nomwenaumpaercsa go pH = 12...14 u cHoBa
orroHsiercd. [uctunnar, nonyyeHHuH B peayfibTaTeé BTOPOH OTrOHKH, MOABEpraercs
KY/IOHOMETDHYECKOMY THTPOBaHHI C (OTOMETPHUYECKOM HHIMKauHeHd TOYKH KoHua
THTpoBalusA. Bce onmcaHHbIE ONEpauMH, 3a MCKIOYEHHEM 3aJIMBKHM TPOOL! CTOMHOM
BOJIbl, BHIMOJIHAIOTCH ABTOMATHYECKH IO 3aNlOKEHHOH B MPOrpaMMHOM YCTPOMCTBE
IporpaMme.

lIpubop cocromr W3 Tpex OnokoB — npobONMOAroTOBMTENBHOW CHMCTEMBI, Npor-
PAMMHOI0O yCTpOHCTBA M CYETYMKA BPEMEHM THTPOBaHHA.

B xomniekr nocraBKH BXOAAT: NPOrpaMMHOE YCTPOHCTBO; CYETUHMK BpeMeHH
TUTPOBaHHKS; MpobomnoAroTOBMTENEHAA CHCTEMa; MS8TE COCAMHMTENBHRIX Kabenei;
KOMIMEKT 3amacHbIX 4acTed M NpPUHANIEKHOCTEH; KOMIMNEKT 3IKCMIyaTalHOHHOH
JOKYMEHTanMH.

OcHOBHEE TEXHHYECKHE [AHHEE

JInanasoH H3MEpAEMLIX CONEPXAHMH aMMMAKA M HOHOB aAMMO- 3...100
Hus, Mr/n
IMonguanailoHs! HamMepeHHs, Mr/n 3...30; 3...100
Hlonyckaemas NpHpeeHHAA Norpewdocts npubopa Npu mMaMepe- +10
HUM COOEPMAHMSA AMMMAKA ¥ MOHOB AMMOHHMA B NOBEPOYHLIX
pacrteopax, %
Honyckaemas cnyyaiHan COCTABNAWOWIAR NPHUBENEHHAR Morpel- 3
HOCTE, %
[abapuTHEie paIMepsl, MM:
npobononroroBMTENLHAR CHCTEMA 1253580450
MporpaMMHOe YCTPOHCTRBO 518x500>290
CYETYHK BPEMEHH THTDOBAHMSA S18X480%210
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Macca, Kr:

npobonoaroToBHTENLHARA CHCTEMA 80

NpOrpaMMHOe YCTpoicTBO 20

CUETYMK BPEMEHH THTPOBAHHA 20
[IHTaHHEe — OT CeTH MEPEMEHHOr0 ToKa:

Hanpsxenue, B 220'%,

gacrora, ['u 50+1
YenoBus sKCIUTyaTaumu:

TEMIIEPATYpa OKPYXAaloIuero Bo3gyxa, C 10...35

OTHOCHTENLHAA BAAXHOCTL BO3OyXa, %o 65...80

Xporonorexmaomerp XC-2. [IpenHasHaueH NJis HaYuHBIX HCCIIENOBaHMH M KOHTpO-
IS BOOHBIX DacTBOPOB MHHepalibHhIX ymobOpeHHMM, NMDHPOMHBIX M CTOUHBIX BON Ha
conepxaHne TOKCHUHBIX MeramioB. [lo KIMMaTHuecKoMy HCNONMHEHHI0 H YCNOBHAM
npuMeHeHHA Npubop otHocuTes K rpynne 2 [OCT 22261-82.

XPOHOMOTEHLHOMETP COCTOMT M3 IIPOrpaMMHDYEMOr0 pEryiasTopa pexHMOoB,
perucTparopa 3NeKTpexumMuyeckod HHGoOpMamHK, MHKPOKaNbKYyNsATOpa “INeKTpOHHKA
MK-46" u nepeuuHOro snexKrpoxmMuyeckKoro npeobpasoBarens, cOGNHHEHHBIX MEXIY
coboit Kabensamu, u npegcrapnsier cobod ycrpolicTBO HaCTONBHOrO THIIA, NMpEeNHAIHAYEH-
Hoe gns paborsl B NabopaTopHeIX YCIOBHAX.

llporpaMMupyeMelil Peryidarop pesKHMOB IMOJEPKHBAET 3aJaHHEIH INEKTpHUec-
KM pexHM Ha 3JIeKTpoMax INEeKTPOXHMHYECKOH siueilikd, BXONSLeH B COCTaR NepaHYy-
HOTO 3/IEKTPOXHMHYECKOro npeobpasoBareiid, H B aBTOMATHYECKOM DEXHME DPErHCTDH-
pyer MepexomHoe BpeMsl XPOHOMOTEHIMOrpaMMbl (3aBHCHMOCTh TOTEHIIMAJ —BpeMsi).
Perucrparop 3/1eKTPOXHMHUECKOM HHOOPMALIHH CILYKHT I/ XpPAHEHHA H HHOHKALUH B
uudpoBoK M aHasioroBoH dopmMax NosTywaeMulx XpoHomoreHudorpamm. IIporpamMmupo-
BaHHe paloThl perynfaTopa M pacyer HCKOMBIX KOHIEHTpaOHH TOKCHYHBIX MeTa/UloB Mo
H3MEepeHHBIM NMEepEeXONHEIM BpPEMEHaM OCYILUECTBJISeTCA ¢ MOMOUIbI0 MPOrpaMMHpYeMo-
ro MEKpPOKaJsKYyJIATOPA.

XpOHONOTEHIMOMETD DpEeaiM3yeT pAa3/IMuHble XPOHOMOTEHIMOMETDHUECKHME METo-
NHUKH, B YaCTHOCTH METOJl] HHBEPCHOHHOH XDPOHOMOTEHUMOMETDHH, KOTODHH XapaKTepH-
jyercs BHICOKOH 4YYBCTBHTENBLHOCTHIO, OOyCNIOBNeHHOH KOHIEHTPHPOBaHMEM Ha
ocHoBHOM (paGouem) saneKrpome MCCNEMYEeMOro Beuecrsa, MPH ITOM AHAJNHMTHYECKMH
CHT'HaJl — NepexojHoe BpemMs — MpsMO TPONOPILMOHANeH KOHUEHTpAalLUK onpenense-
MBIX KOMIIOHEHTOB. -

OcnopHEe TEXHHYECKHE [JAHHLIE

lIuanasoH onpemensieMulX KOHUEHTPALMH TAMENLIX METANIoB 2...1000
(no cemHILry) npr BpeMeny HaKonneHnus no 200 ¢, Mxr/n

Tlomyckaemean 0CHOBHAA OTHOCHTENLHANA NOrPEIIHOCTL MAMEPEHUA +15

B muanasoxe or 10 no 1000 mxr/n, %

Jdomyckaemoe cpenHee KBANpATHUECKOE OYKJIOHEHHE CITYyuaiHOH 10
COCTABJIAIOILEH MOrPeLIHOCTH XPOHOTIOTEHLMOMETpa, %o

[Torpebnaemas morHocTs, B * A < 300
Cpemussa Hapaborka Ha otKas (6es IBM), u = 6000
Cpegmmii cpok coryx6er, ner =8
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I'abapuribie paameprl, MM:

MPOrpaMMHpYEMOrQ PEryJsSToOpa PexHMOB 490536170
PErMcTPaTOPa AMEKTPOXMMHUYECKoH HHbOopMaLK 4904436170
NEepBHYHOro 3NEKTPOXHMHYECKoro npeobpasosarens 300360660
MHKDOKANLKYNATOpa " IneKrporuka MK-46 32028095
Macca, Kr:
[IPOr PAMMMPYEMOTro PErysifaTopa pexMMosB 18
PerucTpaTopa MMEKTPOXMMUUECKOH HHOOPMALHH 18
NMePEHYHOro 3NEKTPOXHMHMUECKoro npeobpasosarens 20
MUKpOKansKynsTopa "Inexrponnka MK-46" 2,5

Basosui#i xposomoresnmoMerp MBX. IlpenHasHaueH niisi H3MEpPEHHA IEPEXOaHOro
BPEMEHHM XPOHOMOTEHLMOIPaMM TIDH NPOBENEHHH 3JIEKTPOXHMHYECKHX 3KCNEPHMEHTOB
B PEXHMAaX 3aJaHHBIX 3HAUeHHH IMOTeHLUalla ¥ TOKa ¢ perucrpauued u psogom B IBM
GYHKIMOHANBLHEIX 3aBUCUMOCTEH MOTEHIMAlNl — BpeMsl, XapaKTEPH3YIOIMX pa3fiHyHbEE
aNeKTpoxuMMueckue mpoueccsl. IIpubnun pesicreus npubopa B pexxume HHBEDCHOHHOH
XPOHOMOTEHIHOMETPHMHM C HAaKONJIEHHEM COCTOMT B IpeNBapHTENIbHOM HAKOIMJIEHHH Ha
OCHOBHOM 3JleKTpome (NpH 3ajaHHOM INOTEHIMalle B TEYEHHE 3aJaHHOrO BPEMEHH)
aHallM3HPYEMBIX METAJUJIOB H3 PAcTBOpa M MOC/TENYINeM PacTBOPEHHM HAKOIJIEHHOIo
pemecTea (MeTannoB) 3afjaHABEIM NMOCTOAHHBIM TOKOM. TOKHM HaKOIJIEHHS H DacTBOpE-
HHA MNPOTHBOINOJOXHBE N0 3HaKaM. HamepsembiM NapaMeTpoM SABJSIETCS BpeEM#A
pACTBODEHMA aHANMM3UDPYEMOro MeTallia ¢ MOBEPXHOCTH OCHOBHOIO 3JIEKTpoa.

XpoHonoreHuHoMeTp paboraer cnemyiomum obpasom. B coorBercTBuu ¢ yIpas-
NAKNIKMH CHTHallaMM YCTPOHCTBA MNMPOrpaMMHDYIONIHHA PpEryJfarop 3JeKTPHYEecKoro
peXxuMa nommepxuBaer TpebyeMsuii peXXHM B AYEHKE NEPBHYHOIO 3NEKTPOXHMHYECKO-
ro npeobpasosartens (HakonneHuWe NpH 3alaHHOM MOTEHIHaJe, PaCTBOPEHHE 3a/laHHBIM
TOKOM, BpallleHHe OCHOBHOTIO 3JIeKTpojia ¢ NMoMomisio aneKrponpusona). Ilo curHanmy
ycTpoHCTBA YNpaBlieHMs HaumHaerT QyHKIMOHMpDOBaTh (GOpMHpOBATE/lb CHTHAJIOB B
perucTpHpyomem yerposicree. OH popMHpYeET N8 H3MEPHTEIEH NMEepexXoqHOro BpeMeHH
NpSMOYTOJIBHBIE CHIHAJIBL, COOTBETCTBYIOLME MO JJMTENBHOCTH MNEPEX0JHOMY BPEMEHH
T KaKIOro M3 pacteopsieMbix (TpenpapuTe/bHO HAKOIUIEHHBIX Ha paboueM 3NeKTpoge)
KOMIIOHEHTOB.

XpoHONOTEHIHOMETD [03BOJISET 3a OOMH IMKJ H3MEDEHHS DErucTpupoBaTh B
nudpoBoi dopme nepexogHsie BpeMeHa Tpex KomrnoHeHToB. Ha ceeroBoM Tabno
yeTpoicTea uMGpOBOM HMHOMKAI[MM BHICBSUHBAeTCA MEpexomHoe BpeMsA ONHOro H3
KOMIIOHEHTOB (B 3aBMCHMOCTH OT MOJIOKEHMS NepeKioyatens Brbopa KOMIOHEHTa).

C nmoMolpl0 3JIEMEHTOB 3aJaHHsl M KOHTPOJIA IIporpaMMhbl YCTaHaBJIIMBAKTCH
IITUTENIBHOCTE CTAIMM HAKOMNEHHH, YCIOKOEHUS, PEreHepalMK, a TakoKe HalpsKeHHe H
TOK B siyeiike. Best paborta nporpaMMupyoliero yCTpoucTBa TAKTHDYETCS reHepaTopoM
BPEMEHHBIX MHTEPBAJIOB. '

XpOoHONOTEHUHOMETD ¢ NOMOLILI0 H3MEpPHTENbHON ycTaHOBKM YH-3 obecneyusaer
NoJLep;KaHue 3aJaHHOro 3JIEKTPHUECKOro pexuMa Ha 3JIeKTpofax 3NEKTPOXHMHUECKOH
sAYeHKH, BXonsimed B cocTaB TMNepBHYHOro 3INEKTpoXHMHuecKoro npeobpasoBatens
[II13-8, u perucrpupyer nepexonHoe BpPEMS XPOHOMNOTEHUMOrpaMMEl (3aBHCHMOCTE
"roTeHMan — speMs’).

B xommnekr mnocraBkH npubopa BXOmAT: HM3IMepuTeNnbHadA YycraHoBka YH-3;
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nepBHYHBIE 3NeKrpoxumuyeckui mnpeobGpasoparens [I13-3; uudposod BoMmIMETD
1312; yuupepcansHbii 3anomMHHaomui ocuunnorpad C8-13; nacnopr; meromuueckue

YKa3laHHA 110 MOBEPKE.

OcHOBEBI® TEXHHUECKHE IAHALIE

HauGomnblliee BHIXOJHOE HANPSIKEHME MEXOY OCHOBHBIMH H 10
BCMOMOraTe/ILHEIMM 3NIeKTponaMy, B
Il1anasos HaMEHEHHS:
BLIXOJHOrO TOKA B FANLBAHOCTATHYECKOM peXtiMme, A 10~7...10~2
3a0AHHOrO JHAUEHMS PA3SHOCTH TMOTEHLIMAJNIOB MEXIY OCHOB =5...45
HEIM 3JIEKTPONOM H 3JIEKTPONOM cpaBHenus, B
MakKcumansHoe BpeMa NOANEPMAHKA 3a[JAHHOM PASHOCTH MOTEH- 10 000
LMANIOB MEXIY OCHOBHEIM 3NIEKTPONIOM M 3INEKTPONOM CpaBHe-
HMA, C
MakcuMmansHoe MNepexonHoe BPeMA, MIMEPAeMoe XPOHOMOTeH- = 9,990
LIMOMETPOM, ¢
OrKnoHeHHe PaSHOBML, JCTH [MOTEHLMANIOB MEXJOY OCHOBHBIM + (2+0,001E), rpe E -
3/IeKTPOJZIOM H 3nuu1gnnﬁu CpaBHEHMS NPH MIMEHEHHMM TOKA Har- 38JlaHHASA PASHOCTE
pyakor O no1-107°A NOTEHLHAJIOB
OrknoHeHHe ammmmru T0K2 B FaNbBAHOCTATHYECKOM pexMMe +10
OT 3amaHHoro, %
IonycKaemas OTHOCHTENMbHAA NOrpelIHocTs npubopa NMpH HaMe- =
peHHH MePexXoqHoro BpeMeny, %
XpoHomoTeHUMOMETp ObEcneunBaeT BOIMOMHOCTH MPOBEACHHA 50, 100, 200, 300,

INEKTPOXHMMHYECKHX HIMEPeHKit NPH YINIOBOM CKOPOCTH BpaLue- 400, 500, 600
HHS OCHOBHOrO 3JIeKTpona, pamw/c

OrKnoHeHHe oT HOMHHAMBHLIX 3HAYeHMH, %:

INA yrnoeoi ckopoerx 50 pan/c
IUIS OCTANMLHLIX CKOpocTeH

I+ I+
—

Yeusepcampuud nonsiporpad MY-1. IlpennasHauen nnA KayecTBEHHOro H KOJIH-
YeCTBEHHOT0 aHa/H3a pacTBopoB. [IpHHUME ero HEHCTBHS 3aK/I0YaeTCs B PErHCTpaliHy
B nocnenywimed paciuHpoBKe MNONAPOrpaMM, IMPENCTABIAWINMX 3aBHCHMOCTh TOKA,
NPOXOASIEro Yepe3 3JNEKTPOTHTHUECKY 0 AYeHKY, OT MOTeHIMaNa PTYTHO-KanensHoro
3NIeKTpo/ia.

llonsporpad cocTouT 13 yernpex Giioxos: cobersenno nonsiporpada (Mamepurems-
noro Gnoka), monsporpapmueckoro marymka [MI1-2, gByxKoopguearHoro nprbGopa
JIK[14-003, sonmsr™erpa ¢ uudpossm orcuerom $203.

B npubope npemycMoTpeHsl cleAyoniHe Bl NonsporpadHi: NOCTOAHHO-TOKOBAA
(o6puHas u guddepeHuHanbHas); NEepeMeHHO-TOKOBaf ¢ MPAMOYTONBHOH dopmoi
NONAPHIYIONIEro HANPSUKEHHs; MePeMEHHO-TOKOBasg ¢ CHHYcOMmansHoi ¢opmoi
[ONAPHIYWIIEro HaNpSKEHHN; HMMIyJbcHas maupdepeHunanbHAS; HHBEPCHOHHBIH
PEXHM C NpeaBapHTE/ibHBIM HaKomjleHHeM. Bo3MOKHA HenpepblBHasA M TacT-perucr-
pauHs.

Monsaporpad moxer paborars ¢ TpeMs BupamH pabouHx PTYTHRIX 3NEKTPOAOB —
OGBIYHBIM PTYTHO-KaneNbHBIM, MEIJIEHHO KAalaloHM M craiMoHapHbM, Ilpumenenue
MEQJIeHHO Kalaomero 3JeKTpojia H HalHyMe CHCTEMb CHHXPOHHM3aIHM TO3BOJIAIT
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CHHMATh NOJNSPOrpaMMsl Ha Kaxnoi pryrHoi kanne (nogofHo ocumnorpaduyeckoif
nonsiporpadum), a HCNONB3OBAHHE CTALMOHADHOrO 37IeKTpoja — BECTH aHalM3 ¢
npepanieKrponnsoM (HaKomneHuem) NpH nNepemeluMBaiuM ¥ Ge3 nepeMeluMBaHMA
pacrsopa.

[Ilpubop obecneurnBaer paboTy B NBYX- H TPEX3IJIEKTPOQHOM pEeXHMaX 3JIEKTPOIH-
THYecKON AyeliKu M TMOo3BOJNIAeT BHINONHSATH, NonsiporpadHpoBaHHe NpPH NMEpeMEeHHOM H
HOCTOSAHHOM TOKE.

3anuce MoNAporpaMM OCYINECTBJISIETCA HAa NBYXKOODHMHATHOM KOMIEHCAIMOH-
HoM npubope JIKI4-003. 3nexTpoHubi BOMBTMETP ¢ UMPPOBHIM OTCHETOM MO3BOMNSET
NpOBEPSATh HAlPFKEHHE B DPA3JIHYHLIX TOYKaxX M obecneyusaTsh KOHTPO/bL MOJIAPHIYIO-
LIero HaNpsDKeHUS B MpPoLecce CHATUS NONAPOrpaMM.

[lonsiporpad pasmewiaior Ha crone paamepoM 1,5X1 M. JlatyuK ycraHaBNMBaOT Ha
KpoHIITeHHE, BMOHTHDOBAHHOM B (T€HY, B COOTBETICTBMH ¢ MNpaBuiamu pabortml c
pTYThI0 B JlabopaTtopHBIX ycnoBHAX. B noMemennn He go/xHO GbiTh NLUIM H BPEAHBIX
rasos. llpu onpeneneHHM HM3KHX KOHLEHTpaUMH pPacTBOpPOB HeoDXOMHMO HCKIOYHTHL
nonagaHue pas/IMyYHBIX MHKpoNpHMecel M3 BO3OYXa.

HameputensHaid 070K H gaTiMK He clegyer pacnonarats BOMAM3IH MONIHEIX
HCTOYHHKOB 3MeKTPOMArHHTHBIX MOMeH.

Huwxume npenenbl HaMepAeMEIX KOHLEHTPALMHA N0 KagMHI0 B KHCJIOM HIH XJIO-
pHOHO-aMMEauyHOM GoHE yKasaHsl B Tabnuue 2.34,

KoHueHTpaumuy KaaMus ¥ MeOH B COOTHOLUEHHS HMX KOHLEHTpauMi, NpH KOTOPEIX
nonsporpaMMa (NMMK MJIM BONHA) KAaIMHSA BbifeNsieTcs Ha GoHe NMONAPOrpaMMbl MEIH,
yKasaus! B rabnuye 2.35.

OcnopHEIE TEXHAWECKHE NAHHEIE
Mpenens: Mamepenui, Mons/n:

Mo KAIMMIO 1-10-3,..5-108

B HHBEPCHOHHOM PEeXHME ¢ NPEBAPHTEIbHBIM HAKOIIICHHEM <1-10-9
YyscreuTensHOCT: Nonsaporpada:

MpH NMOCTOAHHO-TOKOBOH nonsiporpadms, MB/mxcA 80

Npu NepeMeHHo-TOKoBoH nonsiporpadu, MB/HA 8
Jlnana3on HauankHOro NONAPHIYIOLIEro Hanpsoxexus, B + 4
Ilpenens: ycraHOBKK Hanmpsxerus, B:

CTYTIEHAMH 1...3

nnasHo < ]
JlMana’soH aMIUTHTY] HANDSOKEHHA pasBeprky, B 0.3
JnanasoH CKopocTel pasBepTiy B aHOQHON M KarogHoM obnacrax, MB/c 0...10§
.Ilun%ucamun OCHOBHAS OTHOCHTENLHARA NOrPeLHOCT: CKOPOCTH paseept-
K, %:

MpH cKOpocTH passeptTku 5 MB/c 1 ke + 15

NpH CKOPOCTH pasBepTKH cesitue 5 MB/c + 10
Honycrumas ocHoBHast abcomoTHas NMOTPEUTHOCTy YeTaHOBKH amMrumuryn  + (40 mB +0,02x),
HANPANXEHHS PAIBEPTKH rpex — 3HaueHMe

AMIUTHTY fI6t, MB

JHana’oH aMnNaKTyn NepeMeHHEIX MOMAPHIYIOLMX HANpsoKenwit, MB 0...110
JIHCKPETHOCT: YCTAHOBKH AMIUIMTY MEPeMEHHBIX MNONAPHIYIOLIX 1
HanpsuxeHuH, mB
JInansion HIMEPEHHR BPEMEHHEIX HHTEDBAMIOB, ¢ 1,1...990

IlMcKperHocTs YCTAHOBKH BPEMEHHBIX MHTEPBAJIOB, C:
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orlmo99c 0,1

orl1l no 99 ¢ 1

or 110 no 990 ¢ 10
Pasaep NONA 3aITHCH, MM 400250
[IpoNoNAHTENLHOCTs HenpepuiBHOA pabors, ¥ 8...16
Y poBeHb WYMOB ¥ noMex, MB 4
HanpsoxeHue ToKa nurawoweit cets, B 220+ 22
Ilorpebnaeman MoLHoCTs, B* A 60
[afapuTHLIE pasMephl, MM: y .

nonsAporpada 550420990

pnarunka [I1-2 180>280%550
Macca, Kr:

nonsiporpada 20

parymKa JIT1-2 15
HapaGorica Ha OTKa3, 4 = 2500
YcnopHs aKCIUTY ATALIMM:

TEMTEPATY P& OKPYKAMLIEero BO3ayxa, C 10...35

OTHOCHTENTbHAA BJIAXHOCTL BO3YXa, % < 80

2.34. Hioxame Npenesl HIMEePASMBIX KOHIIEHTPAITHH 110 KAIMHIO

Huwxnuit | Cpennee xBanparTu-
npefesn on-| uecKoe OTK/IoHe-
penensie- | Hue onpemeneHuH

Bun nonaporpadmm MEIX KOH- (cxomMocTs)

LIEHTPaLIHH KOHLIEHTpa-
Mo Kam | quakan- | ¢

MHED, MHHA
»
MoTB/ 11 HGJE)']I

IMocroARRO-TOKOBAA 1:103 1-1073 5
1-107% 10
IlepemenHo-TOKOBAA:
¢ OpAMOYTONILHOR GOPMOl NONAPHIYIOLUEro Hanpsxe- 5-10—% 1-10—% 5
HUA 1-10~7 10
MPH CHATHH NOJISPOrpaMM Ha KAX 10 PTYTHOH Kanne 1-10~° 1-1072 10
npx pabore B HHBEPCHOHHOM PEXHME C NPENBapPHTENL- 1-10~7 1-10~8 15
HBIM HAKOTEHHEM
¢ CHHOCY MOANBHOH dopmoi NONAPHIYIOLLEre HATIPsKe- 1-10—%6 1+10-3 10
HHA

2.35. KoEnesTpams Kaypausi ¥ MM ¥ COOTHOINEHMS MX KOMLEHTDAIDHH, IPH KOTOPHX MOJs-
pOrpaMMa Ka[puus Brensierca Ba GoHe NoNspOrpail MegH

Konuentpaumsa, Mos/n CoorHOlUICHNME
Bun nonaporpadus KOHIEHTPALMA
Kammnd MEIH KAIMMI: MeITb
MocrosuHo-ToKOBARA 5-10—5 5:10—4 1:10
[epemenHO-TOKOBAA € NPAMOYTonbHOK pop- 5 10~7 2,5:10—3 1:5000
MO MONAPHIYIOLLEro HANPAXEHHS
HHpepcHOHHBIN pexuM ¢ npeapapuTenbiemy 5-10—F 1,5-10—3 1:30000 .
HAKOMTEHHEM -
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B KoMINeKT monsporpada TaKxe BXOMHT 3JIEKTPOHHHIA BOJBTMETP C UMGPOBHIM
OTCYUETOM, TO3BOJIAIIIKHA MPOBEPSAT: HANPSUKEHHME B PasNHYHBIX TOUKaxX H obecneun-
BAOMKI KOHTPOJIE MOJIAPH3YWILEr0 HANIpsDKEHUSA B NMpoLecce CHATHSA NMOJIAPOrpaMm.

NlaGoparopanni crnenmammswpoBaHHs nonsiporpad IIJIC-1. IlpepnasHauen pis
onpenesieHHsT comepXaHHS 3INEeKTPOXHMHYECKM AaKTHBHHIX BEIECTB B pacTBopax.
AHaNM3kl M KCCNEMOBAHKA, MPOBOAMMBIE ¢ NMOMOIILI0 NpHOOpa, OCHOBAHBI HA PErucrpa-
oMM B IocnenywoLied pacluudpoBKe NONApOrpaMM, IpPeiCcTaBIIsIOIMX CODOH 3aBHCH-
MOCTh TOKA, MPOXOMASALIEro yepes 3NEeKTPOJNMTHYECKYH SYeHKy, OT MoTeHuuala pryT-
HO-KaleJILHOro 3JIeKTpoaa.

B monsporpade npeaycMoTpeHsl cleqyniiHe BHOb NONAporpa@uu: MOCTOAHHO-TO-
Kopas (K/accHuecKas); NepeMeHHOo-TOKOBasi ¢ NPSIMOYTrofbHOH GopmMoli Monsipusyiomuie-
ro HanpsKeHWs; MHBEPCHOHHAS BOJILTAMITEDOMETPHS C TpenBapMTeNbHBIM HaKoMIe-
HHEM, a TAKJKE HENpephBHAA ¥ TaCT-PerucTpaums.

[lpuGop paboraer c oOBUHEIM PTYTHRIM KaNalMiAM 3MeKTPONOM K CTallHOHApHBIM
pTYTHEIM (371EKTpONIOM BHCHIIEH Kannu), B KayecTBe KOTOPOro MCIONb3YeTcs PTYTHHIA
3JIEKTPON KJamaHHoro 7THna. BoaMOXHBI pPEXHMM CHHXDOHM3alUHMH monlsporpada,
obecneynBauHi CHATHE MOJIAPOrpaMM Ha ONHOM Kanne, pabora ¢ TBEPALIM 3JIEKTpO-
IOOM, C IBYX- H TPEX3NeKTPOOHEIMH 3JIEKTPOJIMTHUECKHMH AYyeHKaMH. PTYTHO-Kalellb-
HEIH 371IEKTpPO MOJXKET OBITh KaK ¢ ecTeCTBEHHBIM, TaK M NPHHYIHTENbHBIM OTPHIBOM
PTYTHOH KaIlJH.

Berpoenusnt uudporoit mHguKatop obecrneunBaer HeNpepLIBHEIK KOHTPOJIbL OJHOTO
M3 BXOJIHBIX M/IH BBIXONHBIX NapameTpoB. IlonsiporpaMMel perucTpHpyloTcs Ha npubope
cnensuero ypasHosemnsauua KCII4,

[Ipn mepeMeHHO-TOKOBOH mNoJsporpaduu HAyalbHOE HAIDSKEHHEe M JIHHEeHHO
M3MEHSIONIeecs HallpsuKeHne (HanpshKeHHe pasBePTKH) OT COOTBETCTBYIOUMX 3alaTuM-
KOB uepe3 CYMMMDYIOIHH YCHIIMTEN, NOgarTca Ha OOHH M3 BXOJOB KoMmeHcaropa. Ha
3TOT JX€ BXOJ Iofaercd M NepeMeHHOe NONAPHIYIoLIee HalpsKeHHe HU3KOH YacToTH
(25 T'u) npsaMOYToNBEHON GOPMEL

Ha BTOopoE BXOn KOMMNEHcaTopa Ilomaercsi HanpsxeHue oOpaTHOH CBS3H OT
3eKTposia cpaBHeHHS (MpH TpexXaNeKTPOJHOM pexkumMe paboThl) MM OT BCOMOTATENb-
Horo 3aJieKTpoma (NpH ;ByXaleKTpomHoM pexume paboThl) 3/MeKTPONHUTHYECKOH
AYEHKH, SABNAOIIEHCA Harpyskod KommeHcaropa. KommneHcatop HopnepxuBaer
3aJjaHHO€ 3HaueHue roTeHiuanNa pabouero anekrpona (PTYTHOH Kariu).

Tok 3neKTpHuecKoH sAyeiKu npeobpasyercs B HaNpsKeHHE, KOTOPOE CeNeKTHDYeT-
cs, a 3aTeM YCHJIMBaeTcsl ycHIMTENeM HMIyibcoB., CelleKTop MO3BOJISIET HCKILOUHTH
BIIHAHME eMKOCTHBIX TOKOB IIpH MCMOJIb30BaHHK B KauecTBE MOJYJHDYIOLIEro Hamps-
KEHHA MMIYJILCOB NPAMOYTONIbHOH (OPMEL.

Yeunenusie ¢GasoBeM JETEKTOPOM HMMIYJIbCH Mpeobpa3ywrcad COrfacymolMMH
H napada3HEIMH YCHIIHTENAMM B NOCTOAHHOS HaTIpsLKeHue, KoTopoe uepea pemndupyio-
LMA YCHIHTE b M KOHTAKThI TacT-pefie MoJaercs Ha BXOM 3aNOMMHAILEro YCHIIMTENs,
a ¢ BEIXOja NocJienHero — Ha Bxon Npubopa cllensiiero ypaBHOBEIIHBAHKS.

Iins npemoTBpalleHuUsl MEPErpysKH YCHNMTENel B MOMEHT OTDHIBA DPTYTHBIX
Kanens B noJisporpage npegycMorpeHa G/I0KMpoBKa celleKTopa ¥ ¢a3oBoro mereKropa.

[Ipy mocTrosiHHO-TOKOBOH monsporpadum HanpsKeHHE, NPONOPIMOHANILHOE TOKY
JJIEKTPONMTHUECKOH siueiKu, rnomaercs uepe3 meMnupyOUHHA YCHIHTENb, KOHTAKTH
TacT-pesié ¥ 3aNOMHHAIIMHA YCHIHTEN: Ha BXON Nnpubopa clensiuero ypaBHOBEIIHBA-
HH{, TH€ 3alucHIBaeTCH B BHIE MOCTOSHHO-TOKOBOM 00BIMHON MM TacT-NOJNSPOrpaMMBL.
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OcHOBHBIE TEXHHUECKHE XapaKTeDHCTHKH JJISl Da3JINYHEIX BHJOB NoJsAporpapun u
pa3NMuHBIX KOHLEHTPALMHA 3MEKTPOXHMHUECKM aKTUBHHX BEHIECTE MPHUBEHEHBI B

rabmmne 2.36.

9 36. OCHOBHEIE TEXHHIECKHE XAPAKTEPHCTHICH JUIS PASNIHUALIX BHOB Monsporpadms 1 pasmrg-
HBIX KOHIJEHTPAINH /IEKTPOXMMHYSCKH aKTHBHELX BEIECTB

Honyckaemoe
~ Konuenrpau#s |cpenHee KBagpa-
Huxuuh npe- (mo xamvuo), | Trueckoe oTKNO- Jonyckaeman
nen onpenensie- | 1ngoropoit | memne coyuaii- OTHOCHTENbHAs
Bupn nonsiporpadun | MBIX KOHUEHT | ponyunvioren | ol cocrapnsp- | OCHOBHAA nor-
paumii (no Kan- MeTponormuec | mefi orHOCHTeNL-|  PEIIHOCTE u%.?
MHIO), MOTB/N | ;oo napancerpst, | moil ocoBHOM MEDEHMS,
MOTIB/ 11 fOrpPeLIHOCTH
namepenus, %
[locToAHHO-TOKOBAS 1-10— 1-10—3 + 6 + 10
1-10—4
IlepeMeHHO-TOKOBAS 5-10—8 1-10—3
1-10—"° + 4 + 8
1-10—7 + 10 + 15
llepemerHO-TOKOBAA € 1-10—7 1-10—8 + 12 + 25

npegpapuTeNbHBIM Ha-
KONJTIEHHEeM

B xoMmnnekr nocrapku npubopa pxopar: Oasoswui 6ok INIC-1; marumk III-3;
aBTOMaTHuecKuii mpubop cinemsuiero ypasHopemwuBanus KCI4-040 (momyckaercsi B
komIext nocrapku Bmecro Npubopa KCI4-040 pxmouats caMONUIIYIHE npubopsl
OPYTHX THIIOB, COOTBEICTBYHOIME TEXHHYECKHM XapaKTEPHCTHKaM KOMIJIEKTA);
PTYTHBI 3fieKTpoy KiananHoro Tuna PIKT; KoMIeKT 3anacHeIX YacTed M NprHammexK-
HOCTEH; Nnacnopr.

OcHOBHBIE TEXHHUECKHE JAHHLE
IlnanasoH KOHLIEHTpaLMil, MO/
110 KAIMMIO 1-10-3,...5-10—8
¢ TIpe[IBAPHTENBHBIM HAKOMIEHHEM i-10—2
Iuanasor HawanbHOro NONAPHIYIOUIEro HanpskeHusi, B 0.3
Iliarason aMIUTHTY I HAMPSXEHMs PaIBepPTKH (JIHHEHHO H3MEHAIOLLErocs 0..x2
Hanpamenns), B
lnanason aMnauTYmsl WMOYILCOB NEpeMeHHOro OJHONONAPHOrO mnpa- 0...199
MOYTOJILHOrO NMOJIAPHIYIOLLEro HanpsaXenus, MB
Ilana3o CKOpOCTel pa3BepTKy B ABYX Hanpasnenuax, MB/c 0...105
Hapaborka Ha orkas (Ges yuera npubopa clepsiuero ypaBHOBELIMBA- = 6000
HHA), 4
Cpemmuit cpok cimyxG6si, ner 8
llorpebnsieman mowHocrs (6es yuera npubopa clensiero ypapHOBELIH- 60
Banus), B A
['abapuTHBIE PA3MEpI, MM:
Basoeoro bioka 490x400%215
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narauia JIIT-3 2y 180275%960
Macca, Kr:

BGasomoro boxa 20
natumka JIII-3 15

Annaparypa IIJI-1. llpenHasHaueHa nna onpenelieHHs KOHUEHTpAUMM XHMHYeEC-
KX 3nemeHToB (Meny, CBHHIA H HEKOTOPHIX APYIMX METajllloB) B BORHLIX pacTBOpax.
Ee pasMemiaot B MomemeHuy xumuueckoi naboparopun crarumn YHM-10 (dusuko-xu-
Muueckui KaHan K craHuuu YHM-10). Ona paborocrnocobHa B yCNOBHAX TMONEBRIX K
CTAIIHOHADHAIX XMMHYECKHX JlabopaTopHi.

Annaparypa MNO3BONAST NPOBOANTD HIMEDEHHA KOHUEHTDPALHH XHMMHUECKMX
3JIEMEHTOB MEeToq0oM IUJIEHOUHOM monsporpaduy ¢ HAKOMNIEHHEM Ha TBEPOBIX 3JIeKTpO-
nax (mMeron INMH). Nongporpaduueckne H3IMEPEHHS OCYLLECTBIIAIOTCS B TpeX3NeKTpon-
HOM pe)kuMe paboThi 3NeKTpONMHTHUECKOH AuedKHd. Bo3aMosKHa paboTa KaK ¢ HCNOJb30-
BaHHeM Bpamawimerocs pabouero 3NeKTpona, TAK M C MCMNOJB30OBaHMEM MArHHTHOH
MEIaNKK 115 NepeMeliuBaius aHaIM3UPYEeMOoro pacTaopa. '

B kauecrse pabouero npumeHeH rpadMTOBBIH 3INEKTPOMA, NPONHTAHHLIA OpPraHH-
yecKHMH KomNayHpmamu., BcrmomorarelNsHbIM 3MEKTPOJNOM H 3JIEKTPOJOM CpaBHEHHA
cnyxaT coorBeTcrBeHHO aneKkTpon ITII-01M u xnopcepebpsansii anextpon IBJI-1m.

Bnok nonsiporpada ofecreuupaer aBTOMaTHYECKOE M pyuHoe YIIpaBlieHHe
LHK/aMH noliaporpadMueckKux H3MepeHHH.

B KoMmnekT mocraBKu anmaparypsi IIIJI-1 Bxomsar: nonsporpad (mocrosiHHOro
TOKa, ABTOMaTHYECKHH, NporpaMMHEI); pernerpatop; GJI0K Bpalaouierocs 3JIeKTpoaa;
pH-merp pH-340; crabunuaatop Hanpsxenus C-016; rpadutoBs 3neKTpOM; BCIOMOra-
rempHbi 3neKrtpoy ITINI-01M; snextponm cpapHenmsi IBJI-1M; KoMNIEKT 3amacHBIX
yactedl ¥ NpuHanexHOCTEH; TEXHHUECKOE ONHcaHKe U MHCTPYKIHSA MO IKCIITyaTallHH.

OcHOBHEE TEXHHUYECKHE [aHHLIE

Iuanason onpenensemMslx KOHIEHTLalHi aneiMenToB B npobax pacteopos 1-1073...4-10~%
(ro mepm), Moms/mv3

Honyckaemoe cpenHee KBaOpaTMUeckoe OTHOCHTENLHOE OTKJIOHEHHE

pea:fm;ara MIMEPEHMsT KOHLEHTPALMM CEMHLA M MEeOM [O/si KOHIEHTpa-

i, %:

0,5...2 mcr/mm> 15
< 0,5 mxr/ma’ 25
Ilpenens: YeTaHOBKH 3aMaHHOr0 MONAPH3IYIOLIEro Hanpsoxenus, B +2

I[lorpemrHocTs YCTAHOBKM HauaNMbHOro noreHumana pabouero anexrpo- + 10...% 50
na, MB

IlorpetHOCTh MOAMEPIKaHKSA NoTeHIMana pabouero anexrpona, MB 5. k30
BrixoHoe NONApH3IYIOLIee Hanpsxenue, B 20
Iorpebnaeman MouHocTs, Br 100
I'abapurHEle pasmeps! 6noxa nonAporpada, MM 1962360480
Macca 6noxa nonsiporpada, Kr 25

TNonsporpadmueckmii anamasarop PA-2. IlpenHasHaueH nNs KauecTBEHHOTO M
KONMYECTBEHHOTO aHallH3a DACTBOPOB HA CONEDIKAHME 3JIeKTPOAKTMBHBIX BELIECTB
nenonspusatopor (MOHB! METaJlNoB, AHMOHB! Psia KHCIIOT, OPraHHUECKHE BEIlecTBa).
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[[pHHUMI €ro NEHCTBMS 3aK/MI0Yaercd B DPErucTpallHE H MocieaywlieH pacliHppoBKe
noNnsAporpaMM, npexcraBaswommux coboM 3aBHCHMOCTE TOKa, [POXONSIIEro yYepes
H3MEDHTENbHYI0 SuelKY, OT NoTeHIHaNla PTYTHO-KalnensHoro anexkrpona. lipexycMorpe-
Hel cllemyomue pexumel paborst npubopa: MOCTOSHHO-TOKOBas nNojsporpagmus,
tacT-nonaporpagua; nuddepeHuHanbHad MMNYJIbCHaA NonAporpadms; HHBEPCHOHHAA
BOJILTAMIIEPOMETDHS.

AHanH3aTop COCTOMT M3 cobCTBEHHO H3aMepHTe/bHOro 6noKa H OBYXKOODAHHATHO-
ro camomucua XY-4103 u Moxer NocTaBIASAATHCS C POTALHOHHNM OHCKOBBIM 3JIEKTPOIOM
PIIE.

B KOMIMJIEKT MOCTABKH BXOAAT: MoJisiporpadpuueckuil asaymmsatop PA-2; Koopaw-
HatHbi camonucen XY-4103; porauuonnsii guckossii anekrpon PIE (no cnenakasy);
HITATHB C AYEHKOH; KOMIUIEKTYIOIHE QETalH; KOMINEKT 3anacHhRIX YacTed H MpHHAD-
NeMHOCTeH; TeXHMUecKas TOBAapOCONPOBONHTENbLHAA NOKYMEHTAIHA Ha aHaNM3aTop
PA-2, xoopmuHatHeI{ mnockoctHoW camonucen XY-4103 u poraumoHHLI IHCKOBOH
snekrpon PIIE.

OcuoBHEE TEXHHIECKHE JAHRLIS

Il#anasok M3MeperHs KOHLEHTPALM, MOJs/ 11 1-10-3...1-10-7
OcHOBHAR OTHOCHTENLHAS TIOrPEIIHOCT, B [MANAIOHE KOHIEHTPALH +5
1-103...1- 108 moms/n, %

Cpennee KBANPATHYECKOE OTKJIOHEHHE MHOH COCTABNAILIEH norpewy- *+ 25

HOCTH B JManasoxe Kouuesrpaiptit 1°10~2...1 - 10~ moms/n, %
[lorpetuHocTs  YCTAHOF "EHWA HAYANBHOIO MNonspusywouero Hanpsixe- * 5+ 1 % ycranos-

Hus, mB JIEHHOrO 3HAYEHMS
IMorpenrHocTs CKOPOCTH PA3BEPTKH MONAPHSYIOLIEro HAMpsxeHHs, % +5 (npu v > 5 MB/c);
+ 8 (npu v < 5 mB/c)

[lorpewrHocTh yeTaHUBKH JHANA30HA PASBEPTIH NMonsApMaynero vanpsi-  +20 + 1,5 % ycramos-
menns, mB 1 NIEHHOr 0 3HAYEHWHA
[lorpewrsocTs safaHMsi BpEMEHM 3/MIEKTPOXMMHYECKOrd HAKOMISHMA - <
BeiecTea, %
CrabunpHocTs BRIXOQHOrO HANPAXEHMA nonsiporpaba 3a 2 v paborw, MB 1
[Turanme or ceTH NepeMeHHOro ToKA:

Hanpaxexue, B 220

wacrora, I'n 50
[lorpe6nsaeman MouwHocTs, B+ A 15
labapuTHBIe Da3MeEpL!, MM 488490503
Macca, xr 22

HEpepcHoEHENE BONbTAMUEpOMETpHYECKEE anamasarop HBA-1. [Ipegnasnaven gns
onpemeneHNs KOHUEHTPALMH HOHOB TSJKENbX MeTannoB (KagmuA, CBHHLA M MEIH) B
MODCKHMX, TOBEDXHOCTHBRIX M OUHIIEHHBIX CTOUHLIX BONAX M npencrasisier cobon
nonsaporpad, B OCHOBY HEHCTBHA KOTOPOro MOJIOKEH MeTon HHBEPCHOHHOH BOJIBTaM-
NepoMeTpHH ¢ HaKoIJIeHHEeM.

IIpuGop KOHCTPYKTHBHO COCTOMT M3 Tpex OJ/I0KoB: MIMEDHTCTLHOINO IJAHIIETHOND
nByxKoopauHatHoro mnoreHumomerpa I1[IN4-002, anexrpoxmmuueckod sAuedKH ¢
MaruuTHOM Memwankod MM3M. dyHKuuoHansHO aHamM3atop BKIouaeT GJI0KM pa3aBep-
TOK, KOMIIEHCAUMH H yCHJIEHHS, BpEMEHH, yNpaBlieHH, JNeKTPOXHMHYECKOH AYEHKH,
MarHuTHOM MemanKu, permcrparopa ILIOII4,
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HauanmsHoe M JIMHEHHO H3IMEHSIIONIEECS HaNDSUKEHHE OT COOTBETCTBYIOIIMX
3aJlaTYMKOB Yepe3 CYMMMDYIOIIHH yCHIHTEMb MomaeTcA Ha ONHH M3 BHIXOJOB KOMIEH-
catopa. Ha BTOpOM BX0a KOMIIEHcaTopa NocTynaer HanpsixeHue obpaTHoH cBS3M C
BCIOMOrarTefibHOro 3JIeKTpofa MMM ¢ 3JIeKTPOHa CpABHEHHMSI 3JNEKTPOJIHTHUECKOHM
AYEHKH, ABJIANMIEHCA Harpy3KoH KoMmneHcatopa. KoMneHcarop noanepxKuBaer 3ajgaH-
HOe 3HayeHHe MoTeHIMana 3jeKTpoga. Tok sAuedku npeobpasyercs npeofpa3soBarenem
TOK — HalpsiKeHue B MpONOPUHOHANLHOE eMy M0 3HauUeHHMI0 HanpsiKeHue, KoTopoe
nojgaercs Ha Bxon perucrparopa I1JII4.

YrnpapieHue MarHMTHOH MemankoM M NOTEHIHOMETPOM-DerMcTpaTtopoM, a Takxe
oTpaboTKa peXHMOB OCYILECTBJISITCH aBTOMAaTHYECKH.,

B KoMmmnieKT NOoCTaBKM BXONAT: HM3IMEDHTENBHEIM O6JI0K; 3MIeKTpOXHMHuecKas
AYedKa; KOMIEKT MNaHMEeTHOro ABYXKoopaMHaTHoro noreHumomerpa ILII4; xomn-
NeKT MarHMTHOM Memanku MM3; KoMIUIeKT 3alacHBIX yacTed M NpHHamJIeKHOCTEMH;
NacnopT; HHCTPYKIIHA 110 NMOBEPKE.

OcHOBHEIE TEXHHYECKHE NAHELIE

Iinanasol onpemenseMeix KoHUeHTpauuit mo Kamwmmo Cd?* s xmenom 1-10—7..5-10—10
0,1H HCI done, mons/n

HonycxKaemasi OTHOCHTE/ILHAS [MOrPELIHOCTL ONpedeSie s KOHLISHTPaLMK 15
B muanasone or 1-10~7 go 1-10—? moms/n, %
CxomMmocTs onpenerneHMs KOHLEHTpalMH, XapaKTepuayemas mnpenenom 10

OTHOCHTENBLHOrO CPEeNHEro KBAfpPATHYECKOro OTKJIOHEHMSA CITYYaiHOM
coCTABMAIOLIEH NMorpeiHocTH, %

CenexruBHOCTS aHaNM3aTOpa no kamvuio Cd2* B npucyrerBuu ceuHua Pb = 1:100
ITHrarMe oT ceTH nepeMeHHoro ToKa;:
Hanpsaxexue, B 220+ 10
yactora, 'y 50
Ilorpebnsiemasn morHoOCTs (Dea ITIIIT4 u marauTHOR Mewramky), B+ A = 50

Krcnoponomep KII-115. lIpennasnauen nis onpenenenus comepiaHus pacTBOpEH-
HOro Kucjoposa B MNpobax CTOYHBIX BOJN H B Boje JlaGopaTOpHBIX YCTaHOBOK, He
00pa3yiomux ocaukKH M IJIEHKH Ha TMOBEDXHOCTH 3NeKTpoja. B OCHOBY JIeHCTBHSA
npubopa MONOXEH aMNEPOMETPHUECKHE MeTon ¢ NMpPUMEHEHHEM 3JNeKTDOXHMHYECK Ol
AYyelKu.

KOHCTPYKTHBHO KHCJIOPOZIOMED COCTOHT U3 HIMEPHUTENBHOrO yeTpolicTsa (naTunka)
i BropuuHoro mpuGopa (npeoGpasoparens). HamepurenbHOE YCTPOHCIBO BKIouaer B
ce0st aTeKTpon (maTumi), 670K BEPTHKAJBHOrO NepeMelieHns, 60K THIpOTHHAMHYeC-
Koi crabuinsanuy (Memwanky) u peryasitTop cKOpocTH MeiakHu.

Broprunsiif nputop (npeobpasosatesnis) COCTOMT M3 BXOZHOTO YCHIHTENS, GIOKOB

HIMepeHMs (corflacoBaHms), aHasoroBoro npeobpasosaTens, ynpaBieHus, uudpoBOH
HHOIHKAIHH H MTHTAHHA.

OcHOBHEIE TEXHHYECIKHE NAHALIE

IluanasoHbl M3MEPEHMA KOHLUEHTPALMH KHCIIOpPOLd, PacTBO-
PEHHOro B BOmeE:

250

|
|
?

J
4
|
|

R T T N i e

P _——




mr/n
%0,
Ilnanason HaMepeHHs TeMnepaTypst Bommt, °C

Jloryckaeman ocHopHas abcomoTHan norpeirHocts npubopa
MpH H3IMEPEHHH KOHLIEHTPALMK KHCITOpOna JUIA qHarnasoHa:

or 0 o 10 smr/n

ot 0 no 50 mr/n

or 0 go 100 %
ot 0 no 500 %

0..10; 0...50
0...100; 0...500

0...40

A =(0,2+0,00.X) npu
IsX<10
A = (0,2 +0,02X) rpu
0<X< 50 (rpe A — ponyckaeman
OCHOBHAas abcomoTHARA Norpery-
HOCTS, Mr/N; X — KOHUeHTpaIs
KHCIOpoMa, pacTBOPEHHOrO B BO-
ne, wr/n)
0,A =(2+0,01X) npn
0< X <100
0, A =(2+0,02X) nipu
ﬂ{)?-:ﬂlﬂ (rme A — nomyc-
KaeMman ocHoBHaA abcomorHan
MOrpeirtocTs, % Oq; X — Kon-

UEeHTpaLH#A KHCIopona,
pacrBopesoro B Boae, % O,)

llorpebnaeman momuocTs, B+ A < 50
Ilnrasme npubopa Or CETH NEPEeMEHHOro TOKA:

Hanpsuxene, B 22012}

yacrora, I'u 50+1
labapHTHREIE pPA3MEDh], MM:

HM3IMEPHUTENBHOrO ycTpoiicTea 350<320%150

npeolpasosarens 320X320X150
Macca, Kr:

M3IMEPHTEILHOro YCTpoiicTea 2,5

npeobpasonarens 5,5

*% Oy~ KoHUEHTpALMA KHMCIIOPONA B pACTBOpE, BHIPAKEHHAA B IMPOLEHTAX OT KOH-
LUEHTpAaLHH IEHC.HUPUM B TOM XE PacTBope TpH NONMHOM HACHILIEHHH €0 KHCIIOpOOOM BO3IOYyXA.

Kucnoponomep K-215. Ilpegnasnaven nisi HaMepeHMs KOHIEHTDALMH KMCJIOPOAa,
PacTBOPEHHOI'O B BOJE, He obpasylomel ocafKa M NIEHKH Ha MOBEPXHOCTH 3JIEKTPOJA.
B ocHoBy mesictems npuGopa NOMOXKEH aMNePOMETPHYECKHIE MeETon ¢ NpHMeHEeHHEeM
3NEeKTPOXHMHUECKOH AuYeHKH.

B cocraB xucmopomomepa BXOHNAT H3MEDHTENbHOE YCTPOHCTBO M BTODHYHKILA
- npubop (npeobpasosarens). HamepurensHoe YCTPOMCTBO COCTOMT M3 ABYX uacted
(1py6) — apmatyphl, B HIKHEH yacTH KOTOpoH YCTAHOBJIEH H3IMEDHTENBHHI 3NEKTPOx,
# NpHBOJa, CKpelleHHBIX Mexay coboi ckofamu.

IIpeobpasoBatens HMeer GIIOYHO-MONY/ABHOE HCMONHEHHE H BK/OYAET BXOMHOH
ycumurens, 670K H3MEpeHHs, aHaloroBeli npeobpasosaTe/s, GIOK yrnpasieHus, 60K
HHOIUKauMK ¥ OJIOK nmurtaHus.

H3mepuTeNbHOE YCTPONMCTBO — MOTPYXHOrO M MArMCTpa/bHOr0 THNA — pearupyer
Ha NapuHanbHOe JaBNeHHE PACTBOPEHHOrO B BOJIE KHCJIOpoa.
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B xomnnexkr nocraBkM mnpubopa BxomAr: mnpeobpa3oBarens; HIMEPHTENbHOE
YCTPOHCTBO; KOMIJEKT 3amacHBIX yacTed M NpHHAgAexHOCTeH; MaclmopT; MeTogHKa
MOBEPKH.

OcuopHBIE TEXHHYECKHE JAHHEE
Jl1ana3oHBl MaMepeHMA KOHLIEHTPALMH PacTBOPEHHOro B BOME KHCJIOpoaa:
Mr/n 0...20
%0y 0...200
IonycKaeman OCHOBHAA TIPHBENEHHAA T[OrPelIHOCTb, ¢ JMAaNasoHa =25
HIMEpeHHSA
Ilpene/s! BLIXOOHLIX CHIHAJIOB NMOCTOAHHONO TOKA M HAINDSAKEHHUS:
HMOKHMIH QNS BCEX BRIXOMHEIX cHrHanon, MA (mnm mB) 0
BEpPXHHE
Mo MOCTOAHHOMY TOKY /A HArpy3oK conporuBnenyem no 2 KOm, 5
MA
M0 HAMPAMEHHIO MOCTOAHHOrO T0Ka IUIA HArpy3oK CONMpOTHBIIE- 10...100
Huem 200 Oxm u Gonee, MB
Mo HANPAXKEHHIO MTOCTOAHHOrO T0Ka VIR HArpy3oK c CONMpOTHBIIE- 10
auem 2 KOm u Gonee, B
IInranmne ot HcTOWHMKA NEPEMEHHOTO TOKA: 290+10
wanpsxeune, B -15 i
yacrora, ['u S0t1mmub0x1
IabapuTHBIC PasMEpPBI, MM:
MIMEepHTENLHOro YCTpOHCTBA 250X130<150;
npeobpasoBarens 215X380%X170
Macca, Kr:
HaMepTENLHOro yCTpOHCTRa 9,5
npeobpaloparens 7,0

* % O, — KoHUEHTpaINA KHCIOPONA B BOJE, BHPAXEHHAS B NPOLEHTAX 0T KOHUEHTPALIHHN
KHCNopona B T0H e BoJe NPH MONTHOM HACLILIEHHMH ee KHCIOPOmoM BO3IyXA.

Kncnopogomep K-216. IIpennasiauer nns maMepeHHS cOUEpXaHMs KHclopoxa,
pactBopeHHoro B Boge. B ocHoBy peificrBus npubopa MOJIOXKEH aMmNnepoMeTpHuecKHH
MeToJI.

Kucnopogomep npencrapnsier coboH maMepHMTENbHYK CHCTEMY, COCTOSIIYH M3
Kucnopopomepos K-215 ¢ u3MepHTESIbHLIM  YCTPOMCTBOM MArucTpajibHOro THIA,
npubopa CI12-602-OM4 (CIT2-652-OM4) 1 xommyTtaTtopa. Ero BHITYCKalOT B TPEX MOIMH-
dbukanmax (K-216-1, K-216-2, K-216-3), pasnuuarnoumaxcs YuclIOM BXOAAIMX B KOMI-
nexr kucaopogomepos K-215 (Momuduxaumu K-216-1 u K-216-3 komMnnekTyores qeymMs
Kucnopomomepamu K-215, a momupnkauus K-216-2 — wersippmsa KHCIOpomoMepaMu
K-215).

INeKTpoaHAsE CHCTEMAa M3MEDHTEeNILHOrO YCTPOHCTBA 3aKphITa rajonpoHHUAeMOH
MembpaHoM u pearupyer Ha napuMaibHOE [aBJeHHEe PACTBOPEHHOrO B BOJIE KHC/lopoa.

Kucnopomomep K-215 npeofpasoBmbaer mHddysHOEHBIA TOK 3NMEKTpomHOMH
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cHecTeMB! B YHHOHIMpOBaHHBIE BHIXONHOH CHMTHAaN MOCTOAHHOrO ToKa. Beixo yHoi
curdan  Kucnoposomepa K-215 nogaercs mHa Bxom npuGopa CIN2-602-OM4
(CN2-656-0M4), Ha nuarpaMMHON NleHTe KOTOPOro GHKCHpYercsi H3MeHEeHHe comepia-
HHS PACTBOPEHHOro B BOJIe KHCIIOPOaE.

" OcHOBHEIE TEXHWIECKHE [ANHLE

Jluana3oH HaMepeHHs KOHLEHTDPalLMH PACTBOPEHHOr0 B BOJE KMcnopona, % 0...200
07

Honycikaemas ocHopHasi abcomornast norpeturocts, % O, npenena name- 45
pEHHA

JlonycKaemoe HIMeHeHHe noKasaHuit 3a 8 u Henpepuinoi paboret B mo- 0,5 or monyckaemon
Dol TOuKe QHANA30HA HAMEPEHHS NDH OJJHOM M TOM XKe CONepaHMH KiHc-  ocHOBHOH abcomor-

Nopona B AHANMMIHMPYEMOH BOME, XapaKTepHaywowero ctabunsHoOCTL HOH TOrpeLrHOCTH
Temneparypa OKpyXxawiuero Boaayxa, C e 50
OTHOCHTENbHAR BNAXKHOCTL OKDyXamwilero Bo3nyxa npu rtemneparype < 80 % (6es xon-
35°C NEHCAIHH BIIaru)
Temneparypa aHanuaupyemoi soast, “C 1...30

* % 0, — conepxanne KHCIOPOQA B TOM XXE BOJE NMPH NONHOM HACKILLEHHH 6€ KHCIOPOIOM
BO3OYXA4.

AHBanu3arop pacTBOPEHHOro B BoJE KHcnopoma. llpenHasHayes nis M3MepeHus B
nabopaTopHBIX YCNOBMAX KOHUEHTPALHM DACTBOPEHHOro Kuciopoma B npobax Bombl
peK, o3ep, BomoxpaHunuul. B ocHoBy ero pgedicTBHA MOJOKEH aMNepOMETPHUECKHI
METOMl, B COOTBETCTBHHM C KOTOpDLIM CHJIAa TOKa, MPOTEKAwlIero Yyepes suerKy, mpomnop-
IHOHAJIbHA KOHIEHTpallMM DPaCTBOPEHHOr0 KHCIOpOJa B aHANM3HMpYyeMo#H cpeme IpH
noreHuManax Karona or 0 no 0,8 B.

lepsuunbi npeobpasoBaTtelib pacTBOPEHHOrO B BOJE KHCJIOpoja NpencTaBlIsAer
cobod mnonsiporpadHueckylo sueHKy ¢ TBepABIMH a3NeKrpomam# (aHog—cepebpo,
KaTog—T/IaTHHA), MOTPYXEHHLIMH B PacTBOP 3JIEKTPOJIHTA H OTHENEHHBIMH OT HCClle-
IyeMOoro pacrsopa rasonpoHHnaemod wemGpasoi. [Ipm nocTosHHOM HaNpsUKEHHH,
HanoxeHHoM Ha 3nexrtpoxst (0,6 B), cuna Toka, MporeKawmiero yepes sueKy, 3aBHCHT
07 KOHIEHTPALIHH PaCTBOPEHHOIO KHC/IOpOoaa K NpOoNopuHoHa/ibHA 3T0H KORUEHTDALIHHE,
MocKOJMIbKY TOK 00yc/ioBNIEH MpoTeKaHHEM peaKIlHH BOCCTAHOBJIEHHS KHCIopopa Ha
NNaTHHOBOM Kartone:

0, + 2H,0 + 4¢ = 40H™.

Ananusarop npencrasnsier cobod uudposoe MaMepuTeNbHOE YCTPOHCTBO ¢ DIIOKOM
TEPMOCTATHPOBAHKA NepBHuHoro npeofpa3oBarelis H paIMelleH B KapKace H3 pana
cucremsl 'CI1 YTK. Ha ero mepepmesi manenu Haxoparcs uudpposoe tabio, ob3opHbie
OKHa mns HabGmiogeHHs 3a aHanEaupyemod npoloi u ee TeMmeparypoH H OpPraHH
yNpaBJIeHHA, a8 HA 3aJiHed — NpeJIoOXPaHHTENH M pa3beM /A NONKIINYEeHHA aHaIH3aTo-
pa Kk IITY. Huxe Goxosol NaHenw ycTaHaB/MMBAWT rajibBaHHuecKH# 3nemeHr 373 H
NnepBHYHLIH nNpeobpajoparteNis pacTBOPEHHOIO B BOIE KHCJIOpOna.
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OcHOBHLI® TEXHAYCCIKHE NAHHLE

Jluanason MaMepenus KOHLIEHTPALMM PacCTBOPEHHOrO B BOXE KHCIOpoOna, 0...20
Mr/n
Jlonyexaemas oCHORHAS NPHBENEHHAS MOrPelHOCTb, % £15
Bpems ycranopnenna pabouero peXxMma aHANH3IATODE, Y <1
Bpems Mamepesns, MHH <3
* HenpephIBHBLIH peXuM paboTs, u 24

Hapaborka Ha orKas, u = 2000
Cpox cmyx6et, ner =5
IInranme or ceTH NepeMeHHOro ToKa:

Hanpsoxenne, B 220+ 10 %

yacrota, ' 50+1
Ilotpebnsaemasn Moupocts, B* A = 250
abapuTHEIe paIMEPRI, MM 317%147%317
Macca, Kr;

fes sanacHuIX yacTeH M NMpUHanNexHocrelt < 20

B NMOJIHOM KOMILIEKTE [IOCTABKH <

llopraresamif aEanmsarop pactBopeHHOro B Boje Kucnopoma APKIL IlpennasHa-
YEH OISl MIMEPEHHS COMEpPXMaHHA DACTBOPEHHOr0 KHMCJIOpOJAa HEemocpelCTBeHHO Ha
mecte otbopa npob B Bojax peK, oiep M BoZoXpaHumuuy Ha rayGuse 1o 2 M. B ocHoBy
nelicrBus nprbopa MoNoKeH aMMepoMeTpHUuecKyil MeTol, NPH KOTOPOM TOK, NpoTeKar-
WHH YEepes 3NeKTPONHTHYECKYl0 suedKy mNepBuyHoro mnpeobpasopatensi, NHHeHHo
CBA3aH C KOHUEHTpauWed KHC/Iopoja B aHaNM3IMpyeMo#l cpeme NpH NOTEHUMANE Ha
Karome 0,55...0,65 B.

AHANH3aTOP COCTOMT M3 JBYX OCHOBHBIX yacTed: MaMepUTENLHOro YCTpoiicTBa C
LHPPOBLIM BEIXOOM M NepsHuHoro npeobpasoparens, NOAKMOYEHHOTO K HIMEPHTEJb-
HOMY YCTDOHCTBY C MOMONIBI0 BHIKH C pagMovacToTHeM KabGenem. Ha nepenmes
MaHeNH M3IMEPHTEJIBHOIO YCTPOMCTBA paiMelleHbl OpraHe yrnpasnenus paboroi
npubopa.

AHanu3satop Moxer paboTaTs KaK OT aBTOHOMHOINO MCTOYHMKA MOCTOSHHONO TOKa
HanmpsKeHMeM 5 B, Tak M or cerm nepemeHHoro ToKa Hanpsbkenuem 220 B yepes
3apANHOE YCTPOHCTBO.

Ileprunslf npeobpasoBaTelis COCTOMT U3 LIEHTPAJILHOrO MIATHHOBOTO ¥ BCMOMOTra:
TEMLHOrO XNOpcepebpSHOro 3NEKTpofoB, KOTOpHE BNASHH B CTEKNAHHYI IHIIb3y M
06pa3yioT 670K 3/IeKTponoB. BAOK 3MeKTpooB romemeH B Kopmyce, Ha TOpLe KOTopo-
r0 pacnosioXeHs! rasonpoHxuaemMee MemMbpanst, sakpenssiemsie raikol ¢ npoKiamKa-
MH. BEyTpH Kopryca HaxommTcst docaTHeui Gydeprnni pacrsop. Kucnopon u3 aHaIH:
3HpyeMOH cpensl nuGGyHampyer K nnatuHoBomy aneKkrpony (Katomy), B pesynibrare
YEro NpoTeKaer 3INEKTPOXHMHYECKas peaKkuusl BOCCTaHOBJIEHMS KHCIOPOJa B COOT-
BeTCTBHM ¢ ypaBHeHuem O, + 2H,0 + 4e - 40H™.

Iinst TeMnepaTypHON KOMIEHCAUMHM MCTIOMB3YeTCS TEPMHUCTOP, BHIXOHOM CHIHAT ¢
KOTOpPOT0 NMOCTYMAET B LeNb HIMEPHTENLHOI YCTPOKCTRA.

Iipoby B 3o0ke mepsuuHoro npeofpa3osareNis NepeMeNIHBACT MarHUTHAS MelanKa,
NpHBOAKMAHA B NIBHIXEHHE 3NMEKTPHUECKHM TOKOM OT ABTOHOMHOI'0 MCTOYHMKA MUTAHUS.
TepMHCTOP ¥ KarywiKa MArHMTHOH MEINANKH YKpeIUIeHHM Ha CrenMalibHOM CTaKase,
JAIHIAKOIIEM NepBHYHLIH NpeobpajoBarTelib OT CyyaiHOTo MOBPEXACHHS.
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B KoMnJieKT NocTaBKM aHAJIH3aTOPa BXONAT: HIMEPHTENLHOE YCTPOMCTBO; NIEPBHY-
Huli NpeobpajoBarens; sanacHsie yacT# (nepsuuHb npeolGpajoBaTels, MeCTs NPOKJia-
NI0K, WecTh KoNel, NATbaecst MemOpaH); MHCTPYMeHTH M NpuHamiexHocTH (orBeprKa
7810-0311 H12.X1, mnpuu A-1, ¢yrnsp, nee GyTHUIKH OIS QHCTHIHPOBAHHOK BOMMI,
npa cTaKaHa, ¢JlakoH /sl 3JIEKTpONIHTa, JapAnHoe ycrpoicrso, Tepmomerp TI-6 3-B2);
marepransl (ofessonenHble QMIBTPHL, CHHASI JIEHTa, YNAKOBKA); IKCIJIyaTaliHOHHAA
noxymentamus (nacnopr, MeToMuecKHe yKalaHMS 10 NOBEpKe).

OcroBHBIE TEXHHYECKHE JAHHKLE
JiManasoH MaMepeHus, Mr/i 0...20
Ilonyckaeman ocHOBHAA abcomoTHan NorperHocTs, M/ +0,5
Bpemsi YCTRHOBNEHHSA IOKA3aHMHA, MHH 3
BeposTtHOCTs GesorKasnoit paborw 3a 2000 u 0,8
luranme anamisaropa, B:
OT CETH NEPEMEHHOr0 TOKA HaNpAXeHHeM 220 + 22
OT ABTOHOMHOI0 HCTOUHMKA [MOCTOAHHOrO TOKA HAMpSKe- 32 0,5
HHEeM
'afaprTHEIC PASMEPL! HIMEPHTENLHOrO YCTPOHCTBa, MM (197+£5)X(125+5)%(75+5)
Macca aranusaropa (6es sanacHsix yacTed M NPHHAIEXHOC- 25
TEi), KT

Anamusarop "Oxcamer-1”. llpenHasHaued nns usMepeHus KOHUEHTPALHH PacTBO-
PEHHOTO KHCJIOpPONa B NOBEPXHOCTHBIX BOMax, pHBOBOAHBIX TNPymax, OYHMCTHBIX
COOPYKEHHMAX CTOYHBIX BOJ, 4 TaKXKe OJIS MIMEDeHHs Temiepatyps Bomsl. [IpuGop no
KOHCTPYKIHH SAIBJISIeTCH MMEPeHOCHKIM, HMeeT HpBIrojaliHiie Hoe HCNOJIHeHHE H  COC-
TOHT M3 TEPBHYHOrO M M3aMepHTeNbHOro mnpeobpajoBareNed, COENMHEHHBIX MEXIY
cobo repMeTHyHBIM Kabenem, ¥ HCTOUHMKA NMuTaHud. JINs 3ammTh 01 MEXaHHYECKHX
MOBpEXOeHUH OH NMoMeuieH B QyTNsAp M3 HCKYCCTBEHHON KOXH.

B ocHOBY M3MepeHHS! KOHIEHTPALMH KHCIIOPOJa B BONE MOJIOXEH aMOepOMETpH:
yeckud Meron. B nepBuudoM mnpeoGpasoparenie NPOMCXOOHT 3INEKTPOXHMHUECKOE
BOCCTAHOBJIEHHE KHCTOpOMa, MHGOYHOHUpylumero Ha Karoxy npeobpasoBarens uepes
rajonpoHHLAEMY0 MoNHMepHY1o Membpany. ['eHepupyeMblil IpH 3TOM 3JIeKTpHYECKHH
TOK MponopuMoHaneH (NpH YCNOBHH TOCTOSIHCTBA TEMIEpaTypH) KOHIEHTpALMH
KHcllopona B HccnienyeMoH Bojie.

Temmneparypy necnenyemosi Bombl onpeaesisier TePMHCTIOp, BKINYEHHBH B MOCTO-
BYI0 CXEMY.

OcnopHiie TexHHYECKHE NAHHLE

Aunanason mamepenns:

KOHLIEHTPALIMK KHCIIopona, Mr/n 0...30
remneparypu, °C 0...30
llonmmanasons HaMepseMEIX KOHLIEHTPAUMIA KHclloposa, Mr/n 0...15 » 0...30
llonyckaemen ocHOBHAS NPHBEACHMAS NOIDEIUHOCTS UaMeDeHNsA, % +4
Bapuammsa nokasameat, +2

HectaBamnoes, 1o T B1ATT3RT0PE B Tevenke S cyr, % p
Domycicaenns coropmaz abeony 7R NOTPELITHOCTL TepMoMeTpa, *C + 0,5
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HononuEMTeNsHAA NOrPeIHOCT: HaMepenkd (B QondX OT OCHOBHOM NMpHBe-
NEHHOi MOrPeuHocTH):

TEMTIEPATYPH AHANMIHPYEMOM BOOM Ha KOUKObLIE 5° TEMIeparypsl < 1,0

20+0,2°C

TEMIEPATYPH OKpyMawuero Boytyxa Ha xaxasre 10 °C remnepary- < 0,8

pur 20+0,2°C

conepxarue coneit B pogeor 0 no 2r/n <05
Ycnoeusa sKCIUTYaTallMy aHANKH3aTOpa:

TeMIIEPATY DA OKPYIKawLeroa Boanyxa, °C =10...+50

OTHOCHTENLHAS BIANHOCTE OKPYXALIEro BO3NY XA NPH TeMNepaType <9

35°C, %

TEeMITEPATYPa aHANHIMPYeMoi# Bom, °C 0...30

comepacaHKe coneit B aHAMM3IUpYeMoil Boe, r/n 0...2

pH ananuaupyemoi Bomsl, eq. pH 4...12
Ilxranme npubopa — ABTOHOMHOE OT BOChMM 37emMeHToB THNa 343 mnm 343A 12..9

HAnNpsxeHueM, B

MopraTHBHLE H3MEpHTENL KOHNEHTDAIMH KHCJIOpDONAa H TeMIeparyph (TepMooK-
camerp). IlpensasHaues qis onpejieeHHs KOHIEHTPalMH KHCIOr0ia H TeMIEepaTyphl B
NOBEPXHOCTHBIX BOJAX, OUHCTHBIX COOPYKEHHAX CTOYHBIX BOJ, PHICOBOMHLIX NpYyHax,
pasIHuHbLIX NPOMBIUJIEHHEX BOJAX H COCTOMT K3 paspaboranHoro B TanimMHHCKOM
MOMMTEXHHYECKOM HMHCTHTYTE MOJEPHH3OBAHHOIO MAaTYMKA KOHUEHTpaUMM Kucnopoma,
HaTyHKa TeMneparypsl M BTOpHMuHoro nmpubopa. JlatymKM KHCIOpOXa M TEMNEpaTyphl
CoOeNMHEHH B eNMHBIM y3en npeoGpazomarens. [laTuMKM KOHLIEHTpallMM KHCIOpOAdA
ABNAIOTCA M0 CBOHM METPONOrHYECKHM XapaKTepHUCTRKAM B3aHMO3aMeHSIeMbIMH.

Tepmookcumerp umeer abroHoMHoe nuraHue (4 anemenra ”316”), cHaGxeH
pEMEIIKOM JJISl NEPEHOCKH H pasMeLleH B 3aUMTHOM KOXKYXe H3 HCKYCCTBEHHOH KOXH.
B Koxyxe ecTs OTHENBHBI OTCEK ANs yina mpeofpasoBareneif M COCMMHHTENBHOIO
Kabenfi. YcoBEPWIEHCTBOBAHHLIH BTOPHUHMA INpHOOP OINMHYaeTcs MOBHIIEHHOMH
HafIeXHOCTHI0 M MaJibIM MoTtpebiIeHNeM TOKA, He nmpessimaomuM 2 MA.

NaTuuK KoHUEHTpauuu Kucjopoga He tpebyer B TeueHne BCEro cpoka ciryxGul
HHXaKHX onepauMH obciayxHBaHMA, KpPOME NEPHOAMYECKOH OUMCTKM TMOBEPXHOCTH
MemOpaHbl. B KoMNIeKT TepMOOKCHMETpa BXOMMT 3amacHod matumk. Cpemnmii cpok
cnyxDbl MaTuyMKa KOHUEHTPALUMM KHCIIOpOfa NPH NPaBMJILHOH 3KCNNYATaNHH — He
Menee 2 Jert.

Ilpu 3ameHe NaTuMKOB KOHUEHTpALMM KHcilopona He tpoOyercst nepectpoiiku
BTOpHYHOTO NpHOOpa.

{m M HAOE

Ilpenens: nameperHa:
PACTBODPEHHEIH KHUCNOPOR, Mr/n 0...10;
remneparypa Bomsi, °C

TemneparypHas KOMINEHCAUMA — ABTOMATHUECKAA B [MANA30OHE TeMnepa-
TYPHI AHATTMIHpYEMON BOMkI, “C
OcHopHAA NpHBegeHHAR MNOrpeiIHOCT: HIMEPeHMA KOHIEHTPALMH KHCIOo- + 4,0

pona, %
OcropHan aGcomoTHANA NMOrpeLIHOCTL HIMEpeHHa TeMneparypsl, °C + 1,0
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Bpems YCTAHOBJICHHA MOKA3AHMH, MHH:

TEMMNEPATYPhI 2,0
KOHLIEHTpaLMK KKCIopona 3,0
Macca pabouero KoMINeKTa, Kr 1,6
I"abapuTHbIE pa3Mephl H3IMepHTeM HOro briokKa, MM 80X88+168
Ilnuna coepmHMTENbHOrO Kabens, M 5,0; 25,0 (no oco-
GomMy 3aKa3sy)

Harotoeutens — dpupma "CAHAPE” (r. Tannmnsw),

lMopraruBHLI HaMepHTEN, KOHIEHTpamHEH KHcMopoja W remmeparypm H20-HOA.
[lpenHasHaueH olid MaMEpeHus TeMIeparypkl BOObI M KOHLEHTPALIMH pPacCTBOPEHHOrO B
poje Kucnopoma. B ocHoBy ero medicTBMSA NONOXKEHO HCNOJILIOBAHME INEKTPOXHMHYEC
Koro npeobpaszoBarena KoHueHTpauumu KHciopona. llpeobpajoBartens KOHIEHTpaLMHK
KHclopona BoipabaTeiBAET CHrHaM NOCTOSHHOIO TOKa, KOTOpLIM NPH JaHHOH TemIepary-
pe MpOMNOpIHOHaNeH KOHIEHTpallMM pacTBOPEHHOro Kuclliopoma. Brixomsod cHrHan
npeofpasoBareNis KOHLUEHTpALMH KHCJIOpo#a NMOCTYNAeT Ha yCcHJIMTENh, a C BhIXOHa
YCHJIMTENA — Ha NOKa3blBawIHHA npubop.

YysctBUTENbHOCTS NpeobpasoBarens KOHLEHTPALKMKM KHCTopoma pe3Ko Boipacraer
¢ MOBBIUEHHEM TEMIEpPATYPEl KOHTPOJIMpYeMOM cpejbl. [ng HeHTpaNM3auMM 3TOH
jaBHCHMOCTH B Tnpubope npHMeHeHa aBTOMaTHYeCKash TemIepaTypHas KoppeKuus,
obecneunBalolas 3alaHHYI0 TOUHOCTh M3MEPEHHMS KHCIOpOMa NPH M3aMeHeHMH TeMIlepa-
TyYpsl BogHoH cpenst B npenenax 0...35 °C. IlpeobGpasoparens remmeparypHOi Koppek-
IHH COENMHEH C YCHAMTENeM TaKMM oO6pazoM, ur0o BBIXOJHOM CHrHaNl ycHIHTENs
NponopuUHOHANeH KOHLEHTPALMM KHCAOpONa M MNpPAaKTHYECKH HE 3aBHCHMT OT TeMile-
patypsl.

IlpeobpasoBarenie H3MepeHHS Temmeparypbsl GOPMHpYeT CHMIHal IOCTOSHHOrO
HANPSOKEHHUS, HIMEHSAWUErocs MpPONOPUHOHANIBHO M3MEHEHHIO TeMIepatypbl. IT0
HATpSKEHHE TMociie YCHMTENS MOCTyilaeT Ha NnoxXaaksaouui npudop.

Koncrpyktusro uamepurensHuiif 6rnox (H20-MITA) npescrasnser coboii npsi-
MOYroNnbHbBIM MapaijiefieNunex M3 ynaponpouHoro nonucrepona. Ha unudepbnare
npubopa HaHeceHsl npe paBHoMepHbie mKanawl — 0...10 n 0..40. Tlo mepmoii mKane
OTCYHTHIBAKT MOKasaHMs npu pabore npubGopa B pexume 0..10 °C, no Bropodi — B
pexume 0...40 °C.

TepMOOKCHMETD COXPaHseT METPOJIOTHUECKHE XapAKTePHCTHKH B HODMHPOBAHHBIX
npepenax mocyie Tpsicky ¢ yckopenuem 30 m/c? npu vacrore ygapoB B MuHYTY oT 0 10
120 p mperembHEIX KIHMATHYECKHMX YCIIOBHAX TpaHCNoprHposaHus (npu atMocdepHom
nannenun B npegenax 860...1060 rlla, remneparype oKpyxawmero sosxyxa or —10 no
+350 °C u orHocurensHoM BNaxHoctH Boagyxa 95 % npu remnepartype 30 °C) u npu
MOBLIIIEHHON 3aNBINIEHHOCTH.

OcroBaise rexHugecKEe NaHALIe

IlanasoH HaMepeHHA TeMNeparypel Bomsl, “C 0...35
Jlnana3oH u3MepeHKs KOHLIEHTPALIMK KHCIOPOaa, PacTBo- 0...20
peHHOro B BOge, Mr/n

Harotopurens — ScroHuA.
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loprarupHEE aHANH3aTop KHCIopona H remneparyps AXKA-101. IlpennajHauen
008 H3IMEPEeHHH KOHUEHTPallMM pacTBOPEHHOro B MNPHPONHEIX M CTOYHKIX BOJax
KHCMOpoza ¥ TeMIeparypsl 3THX Boa. Ero pexomMeHgyercs HCNoNs30BaTh 1A KOHTPONS
KayecTsa BONL! HENOCpENCTBEHHO B peKax, o3epax, npypax peiboxo3sHCTBEHHOro
HA3HAYEHHS, BONOXPAHH/IAIIAX, & TAKXKE NocTynawued Ha MeNHOPATHBHBIE CHCTEMBI,
MOXHO NDMMEHATh ANS KOHTpONA 3dpdeKTHBHOCTH paboThl OYHCTHBIX COOPYXKEHHH
PA3NHYHEIX OTpac]eH NPOMEIIJIEHHOCTH.

AHalu3aTop BBINOJIHEH B BUHE MojeBoro nMpubopa M COCTOMT M3 HIMEPHTEJILHOTO
npeobpasoBarens W garuMKa, coenuHeHHEX Kabenem. B Hem npemycmorpeHa aBroma-
THYECKas TePMOKOMIEHCAIMS TOKa JaTyMKa. B 3aBMCHMOCTH OT THNA NaTyHKa BRIOyC-
KalT pa3jidyHbie MOOHOHMKaLMKH nprbopa.

OcnoBHIE TEXHHYSCKHE JAHELE
Inanasos HaMepenuii:
KOHLEHTPALHK PACTROPEHHOrO KHCIOpoaa
Mr/n 0...20; 0...50
% 0...500; 0...200
Temneparypul Bonst, °C 0...50
Jonycrias MorpeLHocTs HIMepeHHs:
KOHLIEHTDPALMH KMcnopona, % orx 0,505
remmneparypsl, °C +0,5
J1anasox ABTOMATHYECKOH TepMOoKoMnexcaumy, °C 0...50
Nuranme ABTOHOMHOE HITH OT
CeTH MepeMeHHoro
roka (2201} B)
[abapurHEIE paIMepBl, MM:
npeobpasosarens 215X 172%65
narguKa (auamerp) 20%130
Macca, Kr 1,6

Paspaborunk — BHHHBO, Ykpausa. Harorosurens — [10 "Hamepurem”.

2.6. BUIOUMHAUKATOPDI

Buonornueckoif wHmukauued B coorsercrBMd ¢ CT CI3B 5184-85 HasmBbawor
OLEHKY KauecTBa BOJbI MO COJNEPXaHHI0 BOGHBIX OPraHHAIMOB, SIBJISIOIMXCH WHIMKa-
TOpaMH €€ 3arpA3IHEeHHOCTH.

K DHOMHIMKATOpaM OTHOCAT KHMBBIE OPraHMIMbI, HANMYHE KOTOPHIX B BOMHBIX
o0BbeKTax CIYXKHT NMoKasaTelleM KaKoro-Jinbo ecTecTBeHHOro Npouecca MM NPHCYTCT:
BHSl HEKOTOPHIX 3arpsA3HSOIIMX BeuecTs, oDycNoBJIEHHOroO XO3AHCTBEHHOH [eaTelh-
HOCTBIO yesloBeKka. B KauectBe GHOMHNMKATOpa iPAKTHYECKH MCIOMBIYT BCE [PYIIA
OpraHH3IMOB, HaCEJAWIMX BOMNOEMb M BOJOTOKH: MNIaHKTOHHHE H GeHTocHBIe Decnos-
BOHOYHBIE, MpocTeHiune BomOpocHH, Makpodutel, Gakrepuu u pubu. Ilpu smbope
OHOMHIMKATOPA HCXOAAT M3 KOHKDETHBIX 3a/1ay GHOMHIHKAIIHH.

B uHuMKauMu HIMeHEHHS KauecTsa BOJM B pe3yibTate eBTPOPHPOBAHHSA BONHBIX

00BEKTOB Benywasi posis NPHHAMIEKUT BONOPOCHSM. 300MNAHKTON B 3TOM cllyuae
MEHee NoKasaresieH, OHAKO 3HAYeHHE ero J0CTaToYHO BEJIHKO, 0cobeHHo npy KOHTpO-

JI€ KauecTBa BOJBI 03€P H BOXOXpaHKIKIN. [IpH OLeHKe 3arps3HEHHOCTH BOIHOIO 06 BeK-
Ta HEMOCPENCTBEHHO B MOMEHT oThopa npol Boab! yeNemHo NpuMeHsoT IKCTIpece-MeTo-
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gsl MO omMpeneNieHMI0 Mpocreiimmx opradusMon. buommmiKartopom (YacTo enMHCTBEH-
HBIM ) 3arPA3HEHHS JOHHBIX OTTIOXEHMH M NPHIOHHOrO CNos Boabl siBNAeTcs 3006eHTOC.
Xopowme pe3ynsTathl faer GHOMHIMKAUKSA BOJHBIX ODBEKTOB MO NHYHHKAM HACEKO-
meix. Ilpu obcnegoBaiuM POAHBIX 00BEKTOB C LENbio 0BOCHOBAHM S pa3MELIEHHA CETH
NyHKTOB KOHTPOJISi MX 3arpA3HEHHS] MCHONb3YI0T MaKpoduThl. Xopowum OHOMHIMKA-
T0pPOM 3arps3HeHHs OPraHMyeCKHMH M TOKCHYHBIMMK BEIecTBaMH Clyxar baKrepuu.

BuonorMueckoe TecTHpoOBaHHE — 3T0 OLEHKa Kauecrsa BOAs N0 OTBETHBIM
peaKLMAM BOOHEIX OPraHHIMOB, ABJSIIONIKXCA TECT-00BEKTaAMM,

IIpu GHOTECTHPOBAHMH CTENEHL TOKCHYECKOTO JIEHCTBHA YHINUYECKHX, XHMHUECKHX
i OmMoNOrMyecKMx HeONaronmpMATHRIX CBOHCTB Cpenbl, MOTEHUMANBHO OMNACHBIX MOd
KHBBIX OPTraHH3IMOB 3KOCHCTEMBI, ONpenenAloT B abopaTOpHAX HIM HATYPHLIX YCJIO-
BHAX NMyTEM perkcTpaliH¥ W3MEHeHHH OMONOrMYecKH 3HAUMMBLIX MoKasaTened Hcclle-
nYeMEIX BOJHEIX 00BEKTOB ¢ MOC/enyIoued OLEHKOH HX COCTOSSHMA B COOTBETCTBMH C
BeIOpAHHBIM KDUTEDHEM TOKCHUHOCTH.

BroNorsgecKuii CHrHAA3ATOP TOKCHYHOCTH CTOYHEIX BOJ IO PeaKiMM yXoxa pub
B Gesonmacuyw 3omy CB-l. IlpegHasnaued pJifi HENPEpHIBHOrO aBTOMATHYECKOIO
KOHTDOJISI TOKCHYHOCTH CTOYHBIX BOJ, cOpachiBacMbix B BOjHbE 06beKTH. KOHCTPYK-
TMBHO NpHGOP COCTOMT M3 CAENMYIOUIMX OCHOBHBIX 6JI0KOB: BOLONOAroTOBKH, GHoGIIOKa,
ynpaB/leHHs H cHrHaflu3anuu, KOMMYHMKAlMH, MOJBOJAAUMX CTOYHYH0 M YMCTYIO
poaAB K OHOCHIHaIH3aTOPY H OTBOMSALIIKX €€.

BuoGnoK MMeer ABa NPOTOYHBIX pabouMx aKBapHyma, B KOTOpbie TNMOMELI3I0T 1O
3...5 puib, M OJMH pelcpBHbIA — JJisl comepXKaHus samacHux petb. B paGounx axsa-
PHYMAX YCTAHOBIEHB 3JIEKTPONIL OTITYTHBAOLIEro NoJid, NPENATCTBYOIIHE CAMOIIPOHS-
BOJILHOMY YXOHRY pbif, M NAaTYMKH, PErMcTPHpYIOIME yXoj pub 13 30HH! NOCTYIJIEHHSA
TOKCHYHBIX BoJ B Be3onackylo, rae MPOMCXOMHT JONONMHITEMbHoe pasbaBlieHHe CTOYHOH
BOMB! YUKCTOM OJIA npenynpexneHns rubend puib.

Bnox somonoarotTok obecneuueaer NOCTOAHHY CKOPOCTE NMPOTOKA BOILI 4epes
aKBapHyms! OuobGnoka u HeoOxonumoe pasbaBlieHHe OCTPOTOKCHYHBIX CTOMHBIX BOX
YHCTOM BOMOH.

BNoK ynpapnieHns IPHHAMAET CHIHAMB JaTYHKOB, GOPMHPYET CHrHalN "TOKCHYHO™
nocie yxona Tpex phi6 B GezonacHylo 30HY 3a 3ajaHHBIH NPOMEXYTOK BPEMEHH, a
nocne curHana “ToxcuyHo” BKMOYaer NMPOMBEIBKY aKBapHyma, HaxonHpumerocss B
pexxume "Paborn”, uncTOM BOAOH, MepeKioyaer Nepenavy cTouHOH BOALI B AKBapHYM,
HaxOmUBIIMICS B pexxume "Orabixa”. lpueM M3MeHeHHS pexHma paboThl aKBApHYMOB
MCIOJB3YETCS H JJIA NpEjoTBpanieHns NPUBHIKAHUA PBIO K HH3KHM KOHUCHTDALMAM
TOKCHYHBIX BEIIECTB, COJePKAIIHXCH B CTOYHOM BOJIE.

Curnanusarop CB-1 pexomenpyercs NPHMEHATs J/IS KOHTPONS TOKCHYHOCTH
CTOYHBIX BOJN NPEANPHATHH aHHMIIMHOKPAacOYHOH MPOMBININIEHHOCTH, MNpPOHIBOICTBA
MeCTHIHIOB, CHHTETHYECKHX MOWILIHX CPENCTB, CHHTETHYECKOrO KayuyKa, XHMHKO-
bapManeBTHUeCKOH NMPOMBIIJIEHHOCTH M JIPYIMX, CTOUHBLIE BOILI KOTOPHIX COLEPHAT
aMMHOCOeIMHEHHS, HUTpocoemuHenus, deHonnl, anpperuns, ITAB, akTHBHBIE XJIOD,
Mems, xene3o u 1. N. llpubop momer paborats B ABTOHOMHOM PEXHME HIH B COCTaBE
aBTOMATH3HPOBAaHHBIX CHCTEM KOHTpOJISA cOpOCa CTOUHKX BOJL.

Dmmmmnm

Pasmep pri, cm 10...15
D6sem akpapuyMa, N3
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paGouero 27

pesepBHOro 75
Pacxop uMcTOH MM KOHTPONMPYEMOH BOOkI, MPOTEKAKIIEH uyepes OOHH 3
aKBADHYM, a TAK)Xe MOJaBaeMON B 30HY 3a JaTUMKOM, N/MUH
Pacxo yHCTOM BOJib! B peXuMe TIPOMBIBKH, J1/ MUH 5
Hanpaxenue Ha 3NeKTPOAax OTNyrHUBawiero nons, B 0...15
[lepronnunocTy NEpeKMOUeHUA AKBADHYMOB B PEXHME NolNepeMeHHOoro 24...48

nepexnueHns (¢ gUcKperHocTsio 6 u), u
[abapurHrie pasMepsl, Mu:

BLICOTA 1650
uHa 1345
WHpHHA 445

HaroroBurens — HIIO "Traponmnynec”.

BHOJIOrHUeCKHMHE CHrHAJIM3ATOP TOKCHYHOCTH CTOYHBIX BOJ [0 peakijH¥ 3aKphiBa-
HHA CTBOPOK paKoBHHH MoJumocKos Cb-2. llpenHainaueH 11 HENPEPHIBHOIO KOHTPO-
N5l TOKCHMYHOCTH CTOYHHIX BOJ, cOpackiBaeMblX B BOJHBIE 00beKTEL. KOHCTDYKTIMBHO
npubop COCTOMT M3 Clemywoiuux ocHoBHHX Ojlokos: BogonoarotoBkKH, OHobNoKa,
YNpaBNeHUs ¥ CHrHaJIM3aIWH, KOMMYHHKAIHH, MOABOMALLAX CTOUHYIO H YHCTYI0 BOXY
K DMOCHTHANM3aTOPY M OTBOMALIHX EE.

buobok umeer nBa NpoToyHblx pabounMx aKBapuyMa M ONMH DEe3ePBHBIH NS
cojiepKaHua 3anacHbIX MoJiynocKoB. B Kaxjom pabouem aksapuyme pasmenieHo no 10
AYEeK ¢ 3aKpelIEHHBIMH B HHX MOJUIIOCKAaMH, KOTOPHIE IPOBOIOYHOH TATOH COEJHHE-
HbI ¢ JaTYMKaMH.

brok BomononrotoBKK obecrneynBaer NOCTOSHHY0 CKOPOCTh NMPOTOKA BOML! uepes
aKBapHyMbl DHoDJloKa u HeoOxojumoe paszbaBlieHHe OCTPOTOKCHMYHBIX CTOUHEBIX BOJ
YHCTOH BOOH.

blloK cHrHanM3auuyM NPUHHMAET CMTHANBl OT JATYMKOB, CYMMMpPYET MX M, Korjma
paKoBrHbI 3aKkpuiBatorcd y 80 % molunockos, BripaGaTteiBaeT curiall "TokcnyHo”. Tlpu
3TOM MpeKpaulaercs nogaua KOHTPOJIMDYEMOH BOOLI B aKBapHyM, HaXOOMBLIMHCS B
pexume “Paborm”, u uepes ornpenefeHHoe Bpems INepeKJiouaercss Ha BTOpPOM aKpa-
PHYM, HaxXoNMBIIMHCA B pexxume “"Ormeixa”. Ilpuem M3MeHeHMS pexmuma paboThl
aKBapHYMOB HCIOJIB3YIOT H OJIA NPENOTBPALIEHHA TIDHBEIKAHNA MOJIIICKOB K HH3IKHM
KOHIEHTPALMAM TOKCHYHBIX BELIECTB, COAEPKAIIMXCH B CTOUHOH BOJE.

Curnasmsatop Cb-2 pexoMeHgyercss st KOHTPONS TOKCHYHOCTH cGPOCOB CTOYHBIX
BOJ MPENIpHATHH XHMHYECKOM, METajlJTy priuyecKoH, MallMHOCTPOMTEIbHOM, MEeTallo-
obpabarsiBawuie NPOMBILJIEHHOCTH, COOEPXKALINX HOHBI TSIKENBIX METaljloB, HEKOTO-
phble aMMHO- H HUTpOCOEnHMHEHMS, Gopmansaernn, [IAB, aktuBusii xnop ¥ np. Ilpubop
MOXer paboTath aBTOHOMHO MJIH B COCTaBE aBTOMATM3HDOBAHHBIX CHCTEM KOHTPOJS
cbpoca CTOYHBIX BOJI.

OcHOBHEIE TEXHMYECKHE [IAHHRIE

Pa3mep MOJUTIOCKOB, CM 5...10
O6sem akBapuymMon, J.
pabouero 28
pPeIepPBHOrD 16
Pacxon KOHTPONMPYEMOH H YMCTOM BOIEI, I/ MUK 0,5
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[lepronMuHOCTL MEPEKMIOUEHHS aKBApHYMOB (¢ mucKkpernocTsio b 4), 4 24...48

Hanpsoxenne nuransa npu S0 Ty, B 220
[abapHTHBEIE pasMephl, MM:
BLICOTA 1650
ONUHA 1050
WHPHHA 446

Harotosurens — HIIO "T'noponmmy nsc”.

KomGunmpopannsii naGoparopHo-nonesod aHanmsarop rokcaudocrw ChBA4.
[lpegHasHayeH nist M3MEpeHnsl KOHIIEHTPAaUMM PacTBOPEHHOro KMCJopoja, TeMIepary-
pbl M OLEHKH TOKCHYHOCTH MPHPOOHBIX M CTOYHHIX BOJA B JlaDOpaTOpHBIX M MOJIEBLIX
yCTIOBHAIX, PEKOMEHIYeTcs M8 OIEHKM CTOYHBIX BOJ TNPEANPHATHH XHMHUECKOH,
MAIIMHOCTPOMTENLHOMN, NuiLeBOH, dapMaUeBTHYECKOH U JIPYrHX OTpacies NMpoMbILIJIeH-
HOCTH, cOpachiBaeMblx B BOJHBIE 00BEKTH HIH MOCTYNAKIKMX HA MOBTOpHOS BOgOCHAb-
AEHHME, 8 TaKXKe NOBePXHOCTHOrO CTOKa ropofCKHX TEPPHTOPHE M CeNbCKOXO3AMCTBEH-
HRIX YTOIHA. 2

AHanusatop BumnofniHeH B BHue NaboparopHo-nonesoro npubopa H COCTOMT H3
NOrpyAMHOro OGHOINEKTPOXMMHYECKOro pmatyMkKa, O/NOKOB H3MepeHMs M TNHMTaHHA
PaboTaer OH B YeTHpEX peXHMax: ¢ MHKPOKaMepoH uiH ¢ OHOHHIHKAaTOpOM B PEXHME
OUEHKH TOKCHYHOCTH, a TAK)Ke MIMepeHNs KOHUEHTPaUMH KHCIopoaa H TeMMepaTyphl
B HeM MOJMHOCTBLIO ABTOMATHIMPOBAHA HENpepbIBHASA PErHCTpauns NHHAMHKH aKTHBHOC-
™ (HDOTOCHHTE3A M JbIXaHHS,

OcHoBHBIE TEXHHUYECKHE JAHHEE

JlnanasoH HaMepeHns:
KOHLEHTPALIHMH PACTBOPEHHOrQ KMCIIopoa, mr/ 0...20
remneparypsl, “C 0...40
llonyckaemas NorpewHocTs HaIMepeHua:
KOHLIEHTpaLIMK Kucnopona, % t35
remmneparypsl, °C 05
PopMHPOBAHHE CHIHANA TOKCHYHOCTH MO M3IMEPEHHI0 AKTHBHOCTH QOTO- 10; 20; 50
CHHTEI2 M OBIXAHHS BO BpPEMEHM OTHOCHMTENLHO KaNuOpOBOYHLIX iHaye-
HuRA, B
labaprTHBie pasMepsl, MM 400500100
Macca, Kr 6,5
NMuranne — apToHOMHOE HIH OT CETH NePEMEHHOro ToKa, B iﬂﬂilgn

Paapaboruuk = BHHUBO, Ykpauna. Harorosurens — HIO "I"'uapoumnyinc™.

[lppGop jnst GHOKOHTPONA TOKCHYHOCTH MPOMBIINEHHBIX CTOYHBIX BOJ
"T'OJIbSAH-017. [lpumeHsoT ONA JMATHOCTHMKM OTPABNEHHH BOJMJHBIX JKHBOTHBIX MO
JaHHKIM  HapylweHnss GQYHKUMOHAJILHOTO COCTOAHMA wMxTHooOBEKTa. Ero MoxHO
HCMONB3OBaTL B NPOMBIMACHHOCTH M CEMBCKOM XO03IAHCTBE NPH aHalH3e TOKCHUHOCTH
CToyHBIX BOJ. llpuHumn paborm npubopa 3aK/IOMUCTCA B PErHCTPALHM COOTHOLUIEHHA
noxasaresied QYHKUMH AuiXxaHHS B KpoBoobpauesaus nxTHoolbeKra.

Tect uxthoofrexTa — priba ronbsH uIH 0KyHs. COOTHOmEHHE YaCTOTH ALIXaHHA H
cepauebuerns uxtHoobbEKTa NMPH CTAHHAPTHHIX KOHIMIIMOHHBIX MapaMeTpax CTOYHOH
Bonb! — 2:1, NPy KOHAMUMOHHOM CTOYHOH BOIE ¢ KOHUEHTpauHel TOKCHYECKHX BELIECTB
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Bhillle pomycruMoro ypoBHA — 4:1. Boamouocts Npubopa aHaiM3npoBaTh COOTHOILLUE-
HHA YaCTOT ALIXAHMA H cepnuebuenus — B npegenax 2:1; 3:1; 4:1. Beuucnexnne coortHo-
mIeHHA yacToT cepunuelMeHns M IbIXaHHS — aBTOMarnueckoe, nocne npuxopa 100-ro
uMnynsca cepauebuenns nxruoobvexra. HHguKauus uMNyJIbLCOB AbIXAHWSA, cephue-
bueHnsi, BpeMEHH TpOBEJIEHHS 3aMepa M WMcla INpoBeeHHLIX 3aMepoB — uHdpopas.
COpoc nokaszaHuii ¢ uHGpPOBLIX MHOHKATOPOB IMOC/E TPEX MAEHTHYHLIX 3aMepoB —
apToMaTHuecKuit. MHIMKauus HEKOHTMIIMOHHOM CTOUHOHM BOABLl ¢ KOHLEHTpALHEH
TOKCHYECKHX BEILECTB BhILIE JAONYCTHMOrO YPOBHS — CBETOBAS M pesiefHas.

OcHOBHEIE TEXHHIECKHE [AHHKE

OcropHaA NMpHBENEHHAA MNOrpelHOCTL PErHCTPALMY MMINYNLCOE ALIXAHHA *1]
¥ cepauebuenns uxruoobrexta, %
Bpema npopenexus amepa, % + 0,001
Uneno MoBTOPHLIX 3aMEPOB 3
Coomnolnenve muxanus U cepauebuenns nxruoobrexra, % +5
Bpemsa nosTopHOro MOAcueTa COOTHOLEHHA, MHH 3
PerynupoBaHHe CKOpPOCTH TMOTOKA HOKOCTH B aKBapHMyMe TexXHONorHuec- 200...1600
xoro 6noka, n/cyr
Perynupopanme COOTHOLIEHHMS pa3sBejeHHA CTOUHOH BOOLI YHCTOM 1:1...1:20
IMuranne npubopa OT ceTH NMEPEMEHHON0 TOKa:

« Hanpsameuue, B 220

yacrora, I'u 50

Temneparypa oxpyxawnuero sosgyxa, 'C 15...30
OrHocuTenbHas BIaXHOCTL BO3Oy XA, % =90

Harotosurens — HayuHo-uccnenoBaTeNscKui # NPOSKTHLINA MHCTHTYT 3KOHOMHKHM,
OpraHM3alMH YNpaBlieHHs NPOMIBOACTBOM M MHbOpPMALIMM 1O NEcHol, LeAMoI03HO-
byMaxHo# # nepesoobpabarsiBatoleH NMPOMEIIIEHHOCTH.

Muxpocnexrpoduoopomerp mana MO¢. IlpennazHauer gnsi ucciiegoBaHMA H
PerucTpalMy CIEKTPOB JIOMMHECIHEHIIMM MHKDPOODBEKTOB, BKNIYAA KJIETKH MHBBIX
OpraHM3MOB, BOJOPOC/H, DaKTEePHH, MUK POOPraHHIMALL.

B xomnnext npuBopa BxonAT: MoMMHECHEHTHRIH MHKPOCKON; 30H0Bas HacankKa;

MOHOXpOMATOP; GOTOYMHOMMTENB; ABYXKOOPAMHATHEIA caMonucen; 6JOKH MATAHKS H
ynpaBlieHU S,

Dmmmmm

Cnexrpam:uelil guanasoH, HM - 400...80
Haumensiumit pasmep neenenyemoro ofipasna, MxM 2
Bpemst perncrpawmm cnexTpa, ¢ 30
[orpebnsieman Moumocts, B+ A 800
labapuTHEIE pasMephl, MM 50:X600<1500
Macea, Kr 60

HarotoBuress — HuctutyT GuoNornyeckoi GuanKu.
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2.7. NPUBOPH AJIA ONPEAENEHMA KOMIUIEKCA MNMAPAMETPOB

Jlaboparopunii Kommnexc JIAB-1. IlpenxasHauen nis NpoBemeHHs aHalM3a M
ouenkHu Kauecrsa Bossl. Ero npubopst u obopynopaHue npegHasHayeHs ansi pabotsl B
naGopatopHBIX NOMEUEHUAX U obecneynBaoT:

H3MepeHue cneKTpansHeX KoadduumeHTos nponyckaius or 1 go 100 % B nuana-
sone posu ot 190 go 1100 Hm;

HIMEpEHHe CTATHUECKOM IJIOTHOCTH M KoadduiueHTa nponyckanus ot 5 mo 100 %
B OT/Ie/IbHBIX yyacTKax muanasoHa BosH ot 315 go 980 mm;

onpenenexre KOHEYHON TOYKH THTPOBAaHHA B [Harnalone ot —1 mo +14 pH (or +100
no + 1400 MB);

onpegnelerne akTHBHOCTH HoHoB (1. pX) or =20 no +20;

H3IMEPEHHE OKMCIHMTE/IbHO-BOCCTAaHOBHTENMBbHLIX Noreryuanios (Eh) or —2000 go
+2000 mB;

onpeneneHne KoHeHTpalMi coslied MeTaliop B paACTBOPAX YYBCTBHTEILHOCTHIO OT
10-3 o 10—9 mons/n;

onpeneniene KOHIEHTpAUMH coned MerogoM MnameHHoH doromerpun (npu
NpMMEHeHUH ropiouel cMecH — MPHPONHOro rasa, Bo3fyxa) B amanazoxe ot 0,01 mo
50 mr/n qna narpus, ot 0,5 no 50 ansa kanusa u aurusa 1 ot 0,1 go 50 mr/n gnsa Kansuus;

KayeCTBEHHBH M KOJHUECTBEHHBIH aHaNH3 KOMIOHEHTOB CMECH B JOmManaloHe
pabounx TeMNepaTyp TepMOCTATOB pa3fefuTeNbHBIX KonoHoK ot 75 no 300 °C;

HaMepeHHe Masinix ToKos o1 210712 go 1-105 A.

Komnnexc JIAB-1 coctouT M3 BoceMM OJIOKOB: XHMMHYECKOro aHanuiaa IHTHEBOH
BOJIbI H BOJBI Bogoemon; GOTOMETPHM IIaMEHH, XMMMUECKOTO aHAaJIM3a CTOUHBIX BOJ;
BECOBOro; mnonsporpadmu; (GoTOINEKTPOKOTOPHMETPHH; CNEKTpodoTOMETPHH, Kame-
pansHoH obpaboTKH.

llepewern. npubopos 1 obopynosamns, Bxopaupx B Kosrurexe JIAB-1

£
8

[IpuGopw: u o6opynoBanne

IInamenno-doromerpuueckmii ananmsarop xumxocry MAXK-2
Annaparypa nns ToHKoCNORHOMN Xxpomarorpaduu ATX

Annapar nnsa serpaxusanus ABY-6¢

AxBagucrunnstop [13-25

Amnepmerp 3537 knacca rounocty 0,5 Ha 0,5; 1A

Awmnepmerp 3538 knacca rounocru 0,5 1a 2,5; 5A

bnok apromaruveckoro mrpopanms BAT-15

Baromerp Monuasosa I'P-18

Mlecounan 6ann 1YXJIY.2

JlaGoparopnas weerumecrnan sonsinan 6ans BB-6 YXJI4
JlaGoparopreie pasronneuse peck 2-ro Knacca momens BIIII-1 r
JlaGoparoprsie keanpantiiie Becs! 4-ro knacca BJIKT-500r-M
JlaGoparopreie pasuonneyue Beckr 2-ro Knacca BIIP-200 r

Becs: BT-500

Becwr st cranyunx marepuanos BCM-20

JlaGoparopuuiii wonomep H-130

DoroanexTpuyecknit KoxueHTpauMoHHLIH Konopumerp KOK-2 YXI14.2 (monmycrimass @
nocrapKa Konopumerpa KPK-3)

Kroperu:

B G = = B = e B e LA e e e e B B s
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2430 em
30 %40 cm

Mukpoxansikynarop "Inekrponmica MK-45”
MaruurHas mewanka MM-5
Hacoc 3HPP-1]1 YXJI4.2
lonsiporpad IY-1
InexTponamepuTenbHbii npubop LI 4353
Turposamsuoe nprcnocobnenne mopemu TTIP-M YXJi4.2
Yrnosoit porop PY 180 Y4.2
Crnexrpodoromerp Cd-46
Cexynnomep COC_ -26-2-000
Tepmoctar TC*EIIME (HanonsHLH)
Cyxosoanyurssiit repmoctar 2T1-0-11
Xpomarorpad JIXM-80, monems 6
JlaboparopHas menmumHckan uentpudyra Ola-8 YXJI4.2
IneKTpoMar HUTHLIA crabiumsarop Hanpsxennsa C-0,5
CurHansHuie yack
Xonmomuneueii wxad MIX-0,71
Jlaboparopuniit wrarue UIJI
Monuarunenopwi# wrarue gna npobupox LIITIT-02-40
Onexrpourkad CHOJI-3,5-3,5°3,5/3,5-H1
Inextponeus CHOM-1,6-2,5-1/11-H3
Komnnexr naboparoptoro ycraHoBousoro oGopynosaHms:
MOHKA
cTofiKa ans npubopoE ¥ pEaKTHEOR
YHHBEpCanLHaa CroHKa
MPHUCTEHHLIA XHMHUECKHA cTon
npubopHas croMKa
BECOBAS CTOHKA
OCTPOBHOM XHMMHYECKHH CTOJ
paGoumit cryn C-6
THTPOBAJILHAA YCTAHOBKA
BHITANCHOH XHMMHYECKHH uKad
KOMIUIEKT TPHHAIIEXHOCTEH
KOMIJIEKT HHCTPYMEHTa

Ba Ll LA e e e e e s e e ) e e e e B = B B [

—— e T B LA LD LD WA

[lpy mnocraBKe KoMIMJIEKca [AOMYCKaercd 3aMeHa KOMIIEKTYNLIMX H3jenni
aHaJIOTHYHBIMH C PABHO3HAYHBIMH XapaKTepHCTHKaMH.

Komnnexc JIAB-1 pekomengyercs pasmeilaTe B NOMEIUEHHAX, NPEHMYIIECTBEHHO
PacIIoJIKEHHEIX Ha MEepBBIX 3TaxaXx KalWTalbHBIX, CBETJIBIX, CYXHX, OTAMIMBAEMBIX H
BEHTHIHpYeMBIX 3naHuH, [Tomewenne naboparopuit 06opy IyOT CHIOBON M OCBETHTEND-
Ho¥ 3nekTpocetsio HanpsuxenueMm 380 u 220 B, yacroroii (50+1) Cu, sogonpoBogoM M
KaHanusauuen. Fopsauyio M X0JonHy0 BOAy /151 TIPOH3BOJICTBEHHBIX HYXK1 MOABONAT K
pPaKOBHHaM, MOKKAM M BRITSDKHEIM Kadawm,

Ilns orBona BpenHsIX ra3oB M3 NaGoparopuu ¥ NOJAYM CBEXEro BO3AyXa YCTpaH-
BAOT MPHTOYHO-BLITHAHYH BEHTHINIHIO. :

Momnocts, mnorpebnsiemas npubopami m  obfopymoBanmeM Kommiexkca Ipu
KoadduumeHre onHoBpeMeHHOCTH paboTel, pasHoM 1, nosxHa 6biTe He Gonee S0 kKB A.

Macca npubopop 1 o6opynopaHusi Komniekca — ne 6Gonee 12 000 kr.

Obmme rpebopanusa bGezonacHocTH K ofopyuopaHuio KoMmMniexca, BHIOJNHEHHIO
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paloT NpM MOHTAXE, MOBEpKe, XPAHEHMH M IKCIUTyaTaumu KoMmILIeKca JOJIKHEL
cooreercreoBats 'OCT: 12.2.003, TOCT 12.1.004, TOCT 12.1.019,

Kommnexc npubopos m obopynosanms JIAB-MI. [Ipennassauen qns ucclienopaius
¥ aHa/lH3a TPHPONHBIX M CTOYHBIX BOMJ M M3rOTaB/IMBAaeTcd B TpeX HMCMNONHEHUAX:
JIAB-2-M1 — nns uccnenoBaHHs NMPHPOMHBIX M CTOUHLIX BOJ PajdHyHBIMK METOAaMH
HHIMKO-XHMHYECKOro H CaHHMTapHO-DaKTEepPHONIOrHYECKOro aHajiuaa; JIAB-3-M1 = nns
KOHTPOJIA NMpoMblnIeHHbIX cToutbix Bog; JIAB-4-M1 — nna xumuueckoro, GaKrepuono-
rHyeckoro # MHKpoGHoNOrHyecKoro aHa in3a NPUPOOHLIX M CTOYHBIX BOJI.

Mpubops 1 o6opynoOBaHKe KOMIIEKa obecneynBanT:

HaMepeHHe ONTHYECKOM MIOTHOCTH M Koabduumentos nponyckauus ot 5 g0 100 %
B OTJENBHEIX YYacTKax fuanasoHa BonH o7 315 mo 980 wwm;

M3aMepeHue CeKTpaNbHBIX Koadduumentos nponyckakus or 1 go 100 %;

onpenenexne akTusHocTH HoHoBs (ea. pX) ot =20 o +20;

H3MEpeHHe OKHMCIIHTENIhHO-BOCCTaHOBHTEIbHEIX norenuuanos (Eh) or —2000 mo
+200 mB;

MHKpOCKOMupoBaHKe ¢ yeenuyernem or 3,33 no 100 kpar.

IneKTpHyeckoe nHraHMe npubopoR H 060pYynOBaHMS KOMIIEKCOB JIOJDKHO
OCYIECTBIATLCS OT CeTH IEPEMEHHOT0 TPex(asHoro ToKa Hanpsukennem 220/380 BXLZ,
yacroToM 0 'y 1.

lIponssopurensHocts oBopynopanus, norpebndemas MouUHOCTb, Macca nprbopa u
ofopymoBanus, peKoMengyemas MNiomlans RS pa3MelleHHsl NpHBeJeHb! B TabIM-
ne 2.37.

2.37. llpomasopwremsuocTs obOpynoBanKMa, ToTpedNsieMas MOUTHOCTH, Macca mnpubopor M
TUIOIIAM, PEKOMEH TYEMAS JUIs pasMenesna Kosmrunexca JIAB-MI

lTapamerpst | JIAB-2-M1 I JIAB-3-Ml JIAB-4-M1
MponasonuremHocTs 060pyNOBAHHS, AHANKMIOB/TON 6000 4000 5000
[lonnaa mouHocTs, norpetnaeman npubopamu M 20 15 10
obopymoBanmenm, KB- A
Macca npubopos, Kr < 12 000 < 6000 < 7000
lnowans, pexoMeHgyeMas Q151 paMeLieHHa KoMM- 108 72 69

nexca, M2

Komnnexkc JIAB-M1 pexomeHgyercst paaMeliath B MOMEUIEHHAX, MPEHMYLIECTBEH-
HO pacnoJioXeHHBIX Ha NepBhIX 3TaXax KaluTalbHBIX, CBET/bIX, CYXHX, OTan/IHBaeMbIX
M BEHTHIMpYeMbIx anaHui. [In5 oTBOja BpeOHbIX rajoB H MOJIaYH CBEXEro BO3AyXa 3T
noMeneHHsa no/ukHL GuiTe 0GOpyaOBaHbl MPHTOYHO-BHTAXHON BeHTHAsAuKeH. Jlabopa-
TOPHHM HOJKHBI MMETh BONOIPOBOMA M KaHanusaumwp. [opsuas ¥ xoNonHas BOHAa AJIA
MPOM3IBOCTBEHHBIX HYXJ NOJUKHa ObiTh NMoaBefeHa K paKoBHHaM, MOHKaM M BbITSK-
HBIM wKadaM.

Obmue tpebomamsa GeaonacHocTH K o00OpYyHMOBaHHI KOMINEKCa, BEINOJIHEHHIO
pabor npu MoHTaxe, MoBepKe, XpaHEHHH M 3IKCIIyaraMH KOMIJIEKCA HOJUXKHBI
coorBercreopars [OCT 12.2.003, 'OCT 12.1.064, FOCT 12.1.019.

Cocras xomnuexcos JIAB-M1 ykasan B rabmuue 2.38. Ilpn nocraBKe KoMIjexca
JonycKaeTcs 3aMeHa KOMIIEKTYIUIMX H3ReNHH aHaNOrMyYHbIMH C PaBHOJIHAYHBIMH

XapaKTepHCTHKAMH.
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2.38. Cocrae xoamnexcoe JIAB-M1

Uucno

llpuGopel 1 obopynopanme

JIAB-2-M1

JIAB-3-MI

JIAB-4-M1

Annapar ans BerpAxuBanua ABY-6¢c
Annaparypa ana TOHKOCNOHHOM Xpomarorpadum
ATX

Axsamscrrinsrop J3-25

Baromerp-GyreinKa Ha mranre I'P-16

baromerp Momuanosa 'P-18

Illecounan Gana 1YXJI4.2

Bect: BJIP-1 kr

Becw: BJIP-200 r

Crabumssarop nanpsacesus C-0,5
Jlaboparoptriit monomep H-130.1
QoToaneKTpHYECKHH KOHLEHTPALIMOHHEN KONOpH-
merp KOK-YXJIY.2

Crepeocxomyeckuil Mupockon MBC-10 ¥4.2
Muxpoxamxynarop "Inexrponuxa MK-45"
Marsmrian mewanka MM-5

Hacoc SHBP-111 YXJI4.2

Obnyuyarems OBb-92

NlaGoparopaeiit pH-meTp-munmponsraerp pH-673M
Cexyrpomep COC,,,-26-2-000

Cnexrpodoromerp CP-46

llaboparopHan rHTpoMerpuuecKan ycraHoska T-108.4
YXI4.2 i SRS
llenrpudyra PC-6 YXJ14.2

CurHamHEie yack!

Jlaboparoprmiit wrrarks LI

Inexrpomxad CHOJI-3,5-3,5+3,5/3,5/H1
Porop-kpecrosuna PK 4X750

Porop yrnosoit PY 180 ¥4.2

ABroMaTHYECKMH  OMONOrMuecKHMil  MIMEpMTEN:
Krcnopona BHOMAT M2-380

Bonomeprziiit cocyn Ireccwepa JINI-1

Bonocrpyitmmit Hacoc JIB-102

Bubpaiprornas mammaa JIE-309

Honoobmernsmk J1I1-502/3

Hamepurems pacrBoperHoro kucnopona 0, OH-113
Komnpeccop AJl-7-4-3/A

Membparnniit GubTp BRCOKOro naBreHns Ha 3 pa-
Gowrx mecra JIlI-211

Habop crexxna xk BHOMAT MY-381

Habop crexna x sxcrpakropy Coxcnera

Obume crexnaHHbIe H MPoUHe NPHHANIIEKHOCTH
Ocumomerp OK-105/1

TMepemymn JIlil-204/1

HNopraruesmit wonomep OI-110

Cexynpomep

CurHamsHBIE yackl
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lpodonxenue

HUueno

INprbopst 1 0bopy noranHe
JIAB-2-M1 | JTAB-3-M1 | JIAB-4-MI

i
—

®umu1p CHHEMOP 100
Sxcrpaxtop Coxcnera Ha 6 pabounx mecr EQ-6
O neKTponMII YL MALIKHIKA

Croiixa nna npufopos ¥ peaKIHBEOB
[Mpubopkan croNKa

Becopas cToHKa

Pa6ounit cryn C-6

TurpopanbHas yCTaHOBKA

Burraxuoi xuMuueckKui uncad

Brrraxuon wkad JI®-215

PaGounit cron WTX-2.1

Pabounit cron WITX-3.1

OcrposHoit cron HITX-4.2

Cron nns MuImes Nocy st JI9-112-4

Cron nna TerpoearuA JI-110-5

Cyuumnsusiit wkad JTP-410-7

Ik ap JIP-730-2

Ixad J1P-730-3

JlaboparopHBbie cTy IbA

| o= | o= e b | o= |
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lpubopr n obopymoBakue KoMilieKca npenHasHauenw nns paboret B nabopa-
TopHeix NomeweHusx. [Ipn NocTaBKe KoMmneKca HoMyckKaercs 3amMeéHa KOMIIEKTY-
IIMX M3OENHH aHANIOrHYHBIMI ¢ PABHOIHAYHEIMHM MM XapaKTepHCTHKAMM,

llepemeuxran ragpoxummyeckas naboparopmsa IICXJI-1. llpennasnauena nna
H3YUeHHs M KOHTPOJIS COCTOSIHMS NOBEPXHOCTHBIX M CTOYHEIX BOJ HENocpemcTBEeHHO
BO3Ne 00BEKTa, a TaKXxe XpaHEHMA M jaocTaBKH orobpaHHbix npob B crauMoOHapHBIE
naboparopuu. IlpnGopsi, obopymoBaHue H NPHHANJIEKHOCTH, BXOOAIIHE B €€ COCTaB,
NO3BONAIT ONPENENATs MHCTPYMEHTANMbHBIMKH H XMMHYECKHMH METONaMH He MeHee
TPHOUATH THAPOXHMHYECKHX H rHapobHONOrAyecKux NMokKalarened BOJL, B TOM 4HCIE
IIBETHOCTb, IPO3pPAYHOCTH, TEMIIEpaTypy, 3anax, 3INeKTponpoBONHOCTE, MYTHOCTS,
OKMCIHTENIBHO-BOCCTaHOBHTELHEIN Norenuuan (Eh), somopomusui mokaszarens (pH),
KOHLEHTpAaLKI paCTBOPEHHOro KHc/iopoaa, 6uxXpoMaTHY10 H NepMaHraHATHYI0 OKHClse-
MOCTb, HHTpaThi, HHTPUTEI, HOHBl aAMMOHHS, docdarts, ruapoKapboOHaThl, XJIOPHIH,
Cyibdatel, Kansuui, MarHui, HaTpui, Kanui, ¢TopHas, NBYOKHCH yriiepoma, CHIHKa-
Thl, WIENIOYHOCTL, ODMYI0 MMHEpaNH3auMIo, NMPOAYKUMI0 ¢HTO- M GaKTepHONJIaHKTOHA,
YHC/IEHHOCTh, BHIOBOH coctae M Ouomaccy Gakrepuo-, duro-, 300NNaHKTOHa K 3000eH-
TOCA.

llabopatopus taKie obecrieuupaer Basithe Mpobei: Bojer ¢ riyBuun jo 40 M ¢
OHOBPEMEHHBIM onpegesieEHeM temneparypst Boast or 0 mo 40 °C; HecBsI3aHHBIX
HIIACTHIX M TEeCYaHO-rPABENHCTHIX NOHHLIX OTNOXEHHHA ¢ HapylleHHMeM CTPYKTYPH ¢
rIybuHsl no 2 M; npoayKumy GuTo- H GaKTEPHONIAHKTOHA; HCCMIENOBaHKe MPO3payHkIX
fipenaparos B npoxomsuteM ¥ o0neMHBIX MPeNapaToB B OTPaXKeHHOM CBeTe C Mc-
KYCCTBEHHBIM OCBEIEHHEM.

[lo ycrofiumpocth K Knmmarmueckum BoajeifctBusm  nabopatopust NTXJI-1
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COOTBETCTBYET BHOY KIMMaTHyecKoro mcnonxenus YXJI1 no TOCT 15150, Ho B
uHTepsale remneparyp or —30 mo +40 °C 1 npx oTHOCHTENBHON BJIaXHOCTH BO3AYyXa A0
95 % npu remneparype 25 °C. Buyrpu naGoparopms posixHbl GuiTh obecneueHs ycio-
BHS, cooTBeTcTBYMOmMEe HcemonHenHw Y XJ4.2 mo FOCT 15150, ro B pmanasone
remmepartyp or =10 go 35 °C.

Tlipubop ans Kourpons pH, Eh, (C1~, Na*), kosnesrpauuun pactsopeHHoro B Boe
KHCIIopojia, YIeAbHOH 3NIeKTpHYecKoH NPOBOJHMOCTH, MYTHOCTH H TEMIIEPaTyphl BOJBI
JIOTUKEH MMETh BOIMOXHOCTh MMUTAHKSA OT aBTOHOMHOI0 HCTOYHHKA.

Hunoi orcex naboparopuu ao/keH Ourte OOOpyHOBaH YeTHIPbMS CTaJIBHBIMK
nucTamu, cronoM, wkabom mnst omexasl. Or paGouero (naGoparopHoro) orcexa oH
nomxeH OuITh oTAENIEH NEeperopoaKoH ¢ qBepsi.

laGaputAnie pasMepbl nabopatopuy B NMONOMKEHHHW [JIA TPAHCNMOPTHPOBKM He
NOJIKHLL MpeBbiuath rabapuTHEIX pasMepoB aproMobuns.

B coctar naboparopum BXOAAT cneqywonxe npubops M ycTpolicTpa:

HanmeroBanKe i ycnosioe 0Do3HaueHue Yucno

ABTOMALLIMHA

Jnexrpoarperar AB-1-0/230

®oroxonopumerp PK-110

Komnnexcuuiit aganmaarop nopepxHocrHuix son KAI-105
Huseprop

NaBoparopyuiii vonomep H-120M

3apagHoe YyCTPOHCTBO

Maruwrzan memanxa MM-5

@oT03NEKTPHUECKHH KOHIEHTPAUMOHHLH Konopuumerp KOK-2
Topcuornie pecks BT-500

Hacromsnas uentpudyra ILUIT-8

Crepeocr simyecicnii mukpockon MBC-9
Muxpocicon "BHOJIAM 1I-12"

Boagywmsnbii anextpuueckuit crepunusarop BI1-10
InexTpomameprTensHuR npubop 114353
Korgrmmonep BK-2000T

Jlaboparopmuwiit wratus 111
Inexrporernopertunsatop JIH-1,25/220-1,6
Xonomnbumx XATI-12MY 2

Baromerp Monouarosa I'P-18

Jlebemra JITP-63

XonogunbHUK

Ilnoyepnarens [lerepcona Jlu-0,025

Komnnext anacHeix yacteil ¥ NpHMHAINEKHOCTEH

= = B e e e e e e e e i el el e e e el el e s B s

Obuue 1pebopanus GesonacHoCcTH K 3fleMeHTaM KOHCTPYKUMH, o60pynoBaHH
nabopatopuu, BeINoJiHeHuo paboT NMpH MoHTaMe, HanamKe, NOBEPKE, XPaHEHHH M
IKCONMyaTalMH JHOJUKHB cooTrBerctsoBate ['OCT 12.2.003, I'OCT 12.2.007. Knacc
nabopatopu#t Mo crocoly 3alMTHI yelloBEKa OT MOpaxeHHS 3INEKIPHYECKHM TOKOM
01 = no 'OCT 12.2.007.0.

B naGoparopum paspemraercsi BuNMONHATE pabOTH TOJIBKO TPH BBHIKJIOYEHHOM
nBHrarese aproMobuna,

IllaGoparopus pasneneHa Ha oTgeNbHBE OTCEKH: KaOMHA BOmMTeNs, KHIIOH,
paGoumii, Xo3sicTBeHHLH ¥ 60KOBOH.
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B HJIOM OTCEKE PaIMEIEHBI YEThIPE CNAaJIbHBIX MeCTa, WKad niist omes gbl, CTON M
XONOAUTIBHUK JJIA XpaHeHH sl NHILEBEIX NPOIYKIOB.

Pabouu# OTCEK OTMACNEH OT MKHJIOr0 pasABMMHOM creHKoH. BHyTpu orcexka pacrio-
foxeHsl yeThipe cToMKH. OnHa M3 HMX, YCTAHOBNEHHAS Ha aMOpTH3aTope, MpejHa3Ha-
yeHa [Ji TpaHCopTHPOBKH NpuOOpoE M obopynoeaHuA. Ha npyroii crofixe saxpenie-
HBl cKODaMH MHBEPTOpP M 33pANHOE YCTPOMCTBO, @ TaKiKe YCTAHOBNEeHHI IJIAThl C
po3eTKaMH ISl NONKJIIYeHH A Ip1bopos.

Brone ApYroH cTelbl aBroMODMIA paclofiokeHa CTOMKA ¢ BBITSMHBIM XHM=yec-
KMM wWKagoM, 3/eKTpouiHTOM J1abopaTopuy H CTOMKOH ¢ eMKOCTSMME nJisi BOIOB M
MOMKH.

BoiTsKHOH WKad o00pynoBaH BhITANCHBIM BEHTHIISTOPOM.

JapaHHBIH TEMIIEDATYDHBH pexHM NomjgepxuBaerca B paboueM orcexke ¢ Mo
MOILLK BBITAJKHOIO BEHTHINATOpDA, paboralomiero KakK B TEIUIOBOM, TaK M OXJlaxma-
I01LEM PEXHME,

XOonoAHNbHHKH JIDENHA3HAUEHB! /1 XpaHeHus: npob npu MOHMXEHHOH TeMIepa-
TYpe ¢ nocnenyownM onpeneneHueM B HHX BIIKs B craumonapHoi ruppoxumuuecko
nabopaTopHH.

X0asAMCTBEHHBIA OTCEK HAXOOMTCS B KOHIE aBTOMOBHIISA.

B boxoBOM 0TceKe 3aKpenjieHb! Mjata ¢ NPeNOXPaHUTENAMM M KapKac C JBYMS
aKKyMYyJISTOpaMH.

3apsafHOe YCTPOHCTBO npeacTaBisieT coboif cpegHeMMNy/bCHBIA THPHCTODHBIN
cTabuan3aTop M npejHazHaueHO JJNis NOH3apANKHM aKKyMynsitopHod baraped rpw
pabore nabopaTopud B peXKHMEe ITMTaHMS OT NpOMBINLIeHHON cetn 220 Bﬂfﬁ'ﬁ HIIM 0T
DeH3oarperara.

Huseprop npencrasnsier coGoH reHepaTtop CHHYCOMZAILHOIO HANpPSDKEHHS C
ycunureneM wmouwHoctd. HHBepTOp obecneuupaer nuraHue npubopos naboparopun
CyMMapHOM MOUHOCTLIO He Oonee 80 B - A,

HuBeprop HcNOJBIYIOT NPEeMMYLECTBEHHO [JIsi ONEpPaTMBHOTO obecreyeHus
JJCKIPONHTAHMEM HIMEPHTENbHBIX MNpubopoB B pexume pabotel Jfabopatopuu o1
AKKYMYnATOpHEIX Dataped Oes nmoumKnoueHMs K NPOMBILTIEHHOR CETH MM HCIO/B30-
BaHH#A DeH30arperaTtos.

Ocuopnnie rexuuueckue JaHAELIE

Ananalous: namepernn:
ONTHYECKOH nnoTHoCTH obpaboralBLIX Npob, HM 315...980
KoaddhuumeHTa nponyckasna, % 100...5
AKTHBHOCTH OJIHO- ¥ [BY XBANEHTHBIX aHHOHOB M KaTtHoHOB, ef. pX —1...+19
KOHLIEHTPa1MK DacCTBOPEHHOro KMcnopona, Mr/ am3 0...15
OKHCIIHTENbHO-BOCCTAHOBMTENLHBIX Noteruanos (Eh), MB ~7100...0;

0...700

Macca BeLuecrea, r 0,01...0,5
FNyOMHLI NOrPYKEHUA QaTuMKA AHANHIATOPA [TOBEPXHOCTHEIX BOA, M J...15

MaxcumansHas NpoM3BOAMTENBHOCTS naboparopus, orbopos npob/ron 1-104

IneKrpuyeckoe Nuraxue nabioparopum:

OT MPOMBILITIEHHOM CeTH OHODa3HOoro NepeMeHHOr0 TOKa:

Hanpsixenuem, B zuuﬂiﬁi
yacroroi, 'y 50%1



ot BeH3oarperaros onHOGAIHOr O NEPEMEHHOI0 T0KA:

HanpsiKendeM, B 2304
CyMMAapHOi MOIHOCTbI0, KB1 2

0T AKKYMYynaropHEix Darapeit:
HanpsxeHuemM, B 12
HOMMHANLHOM eMKOCTbio, A * Y 190

IMorpebnaeman MOLHOCTE NAD0OPATOPHH NPH NMTAHKHK, KBT:

0T [POMBILUIEHHOMN CeTH 4

o1 DexsoarperaroB 2

0T aKKyMynaropHnix 6arapeit 0,3
Macca naboparopus, Kr < 8000
Cpenuui cpok cnyxber naboparopuu, et 8
BepositHocTs BOcciaHoBNerHs naboparopui 3a Bpems 48 4 =0,9
Hapaforka Ha orKas, u = 1000

Ananmsarop Bojoemos AB-105. [Ipentasnayen fitsi H3IMEPEHUS MaCCOBOK KOHLEHT-
pallHM pPACTBODEHHOro B Boje Kucnopopa, pH, remiepatypbl MOBEPXHOCTHBIX BOA
pEIGOX03NACTBEHHOr0 Ha3HAYEHHS! M TIO3BOJNAET BHINONHATh W3MEDPEHHA ¢ Depera M ¢
HebonmpiuMx cynoB. llpubop COCTOMT M3 HaryMKa, MOrpy»KaeMoro B aHAJIH3HDPYEMYIO
cpeny, ¥ DNoKa H3IMEpeHHH4.

B marumMKe pacholioMeHbl UyBCTBHTENEHEIE IIEMEHThL, YCHIUTENH KaHanos pH, O;
M TeMIIEpaTYphl. JJNEKTPHMECKHE CHIHAJNBlI OT YYBCTBHTCJIBHBIX 3JIEMEHTOB MIYT Ha
BXOJl YCHJIMTENCH, YCHIIHBAIOTCS, M Yepe3 MHOTOKHMIbHEIA Kabesb nocTynawoT B brokK
WIMEPEHHS, rje ¢ MOMOIbI0 Tepexmouyareis BelbMpaercsi KaHall COOTBETCTBYIOIIErO
BHA K3IMEDEHHS.

PaBora ananusaropa npu onpenenexuu pH 3axiouaercs B npeobpazopaHuu IJIC
3JIeKTPONHOM CHCTEMBl, COCTOALLEH W3 M3MEPHTE/ILHOTO H BCHOMOrarteJibHOro 3JIEKTpo-
0B, B MOCTOSIHHBIA TOK, NPONOPLHOHABHEIR HIMepsieMOH BeJlnunHe. [Insl uaMepeHus
IJIC 3neKTpOMHOW CHUCTEMbI NMPHMEHSIT BHICOKOOMHEIH MHIJUIMBONLTMETD, MOCTPOEH-
HBIH MO NPHHLMNY CTATHCTHYECKOH aBTOKOMIIEHCALIHH.

Onpenenedue conepxaHus KHCIopoaa OCHOBAHO Ha aMIIepOMETPHUECKOM TPHHIK-
ne. B KauecrBe UyBCTBHIENLHOrO 3/IEMEHTa MCNOJILAYIOTCA MIATHHOBHIH H3IMEPHUTENb-
Hbl M cepeDpsiHbiA BCoMOraTe/IbHBIH 3JICKTPOAILL, MOMELIEHHEIE B PaCTBOP XJIOPHLTOrO
Kanus.

Temnepatypy M3MepsiioT 110 MOCTOBOM CXeMe: B OIHO M3 ILJIeY MOCIa BKIJIKNYEH
TEPMOMETD CONPOTHBIIEHHS, CIYKaUMi YYBCTBHTEIILHEIM 3JIEMEHTOM, CONPOTHBJIEHHE
KOTOPOro JIMHEHHO 3aBHCHUT OT TEMIIEpaTyphl.

OcuopHLIE TEXHMUECKHE JAHHEIS

Ilmanason M3aMepeHusi:
MaCCOBOH KOHLIEHTPALMM PACTBOPEHHOr0 B BOAE Kucsiopona, mMr/n 0...25
pH 0...12
remneparypkl, °C 0...40
Hupuanma MamMepaemMoro napamerpa B undposoit dopue

llena eqMHMLIG MNAOIOEro paspana Npy HaMepeHuH:
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a480COBOI KOHIEHTPALMY PACTBOPEHHOrO B BOXE Kuenopona, Mr/n +0,1

pH, en. pH 10,01

remmeparypsi, “C 10,1
Tlomycikaemas 0CHOBHAS a0COMOTHAS NIOr PELIHOCTS TIPH HIMEPEHMH:

MACCOBOj KOHLEHTPALMM PACTBOPEHHOr0 B BONE K1Jiopona
B [MANAIOHE HaMeperus, Mr/1

< 10 mr/n *0,5
> 10 mr/n +1,0
pH, en. pH 10,2
remmneparypat, “C £0,5
TabapuTHEIC PAIMEDLI, MM:
MATUKIKE 276X 236
BnoxKa MaMepeHHs 224X 56 X200
Macca, Kr:
OATYMKAE 1.5
Brnoxa naMepeHMs 2,0

Mopraresani asanmarop AB-106. lipennassauen nna nameperus pH, KoHueHTpa-
MM PACTBOPEHHOIO KHCI0pOaa, AKTHBHOCTH HOHOB XJIOpPa M TEMMNEpaTyph NPHPOIHBIX
H CTOYHBIX BOJ, NpOIIENIIKNX OUYHCTHHE coopyxenusi. [Ipubop pexkomennmyercss s
JKCIpecc-aHaJlH3a CTOUHBIX BOO NPOMBIIJIEHHEIX NpeaNpHATHH, nnnepxumﬂnrd* CTOKa
C TEPPHMTOPMH CENbCKOXOIAHCTBEHHBIX YIOOMH M HACEJIEHHBIX MYHKTOB, MOXET OLITh
MCIIOJILIOBAH OpraHaMM TrOCBOJMHCIEKUMH, IHAPOXMMHUYeCKHMH naboparopHaMM,
CAHINMHUIEMCTAHLMAMM H 1P.

AHanusaTop COCTOMT M3 ON0Ka M3IMEpEeHMS M NaTydKa, COeJMHEHHBX Kabesem.
HcnonHenwe natuMka — repMerHuHoe, Gloka waMmepenuss — plarosauurioe. OO6as
KomnoHopKa npubopa ocywmecrBisiercss B uemopaHe tuna "Jlunnomar”, ynobHoM B
pabore 1 npu nepeHoce.

OcuORIIE TEXHMGYECKNE JAHENE
Juanason uamepenma:
AKTHBHOCTH BOMIOPOMHEIX HOHOB, en. pH 0...14; 0...12
KOHLIEHTPALMM PACTBOPEHHOr0 KKMCIIOpona, Mr/n 0...20; 0...3,5
AKTHBHOCTH HOHOB XJ10pa, en. pCl |
TeMneparypel, °C 0...40
Honyckaeman NnorpeLIHocTs H3MEPeHHA:
AKTHBHOCTH BOJOPOHEIX HOHOB, en. pH * 0,05
KOHLIBHTDALIMM PACTBOPEHHOro KMeropona, mr/n +1,0
AKTHBHOCTH HOHOB XJiopa, en. pCl +0,05; £0,2
TeMneparypot, °C +0,3
FaGapuriie pasmepsi, v 224 56 % 200
Kr 1,5

HsroroBurens — HIO Anamurmputop”.

Cucrema pns Gmonormweckoro jkcmepmmenra CB3-1. 310 BocBMHKaHAaTbHASA
 MHQOPMANMOHHO-BHYNC/HTE B HAS CHCTEMa, IO3BOJIAKIOINAS M3IMEDPSTE KOHLEHTDALHID
OCMOTHUECKH AKTHBHMIX BeUISCTB, OTIPEeNATh aKTHBHOCTS (pX) HOHOB Kanus, HaTpHS,
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KalblUKHa, XJIopa, HUTpata ¥ OLEHHUBaTh 110 HUGGYIHOHHOMY TOKY COJEp)KaHHE KMCIo-
pona B buonornuecKux 00beKTax M BOOHBIX pacTBOpax.

KoHueHTpauust OCMOTHYECKM AKTHBHEIX BelleCTB OlpeneNsercs KPHOCKoInyec-
KHM METONOM, B OCHOBY KOTOpPOro MNOJOXKEHO HIMEpeHHe MOHMMEeHHS TOUKH KpucTtal
NM3alMH pacTBOpa IO OTHOIIEHWI0 K UYMCTOMY pacTBopuTeliio (Bone), aKTHBHOCTH
HOHOB — MOTEHLIHOMETPHYECKHM MEeTooM, B KotopoM mamepsiercss J[IC aneKTpoxumu-
YECKOH LEMNH, COCTOSILEeH M3 HHIIHKATOPHOr0 HOHOCENIEKTHBHOIO 3JIEKTpPOHNa H 3JIEKTpO-
Jla CpaBHEHMS, NOrpyXEHHLIX B MccllelyeMbid pacTBop. OueHKa couep:KaHus KHCJIopo-
Ia OCHOBaHa Ha onpefeleHMH NHUPPYIHOHHOIO TOKA KHCIOpoma MonsporpaduueckKuM
METONOM.

OcMoOTHUECKas KOHIEHTpAlU XA PACTBOPOB NIPH HOPMalIbHOM NaBJICHMH CBA3aHa C
NOHMKEHHEM TeMITEpaTyphl KpHcTanmuiauuy cootHomenneM AT = KC, rone K — Kpuo-
cKonWuecKasa nocrosinHas; C — OCMOTHYECKAs KOHLIGHTpauM$, 3aBHCALlAS TOJBKO OT
YyMCJla YAaCTHI] PaCTBOPEHHOrO BEINEeCTBa M HE 3aBUCSLas OT MX MacChl, pasMEpoB M
(hOpMHL.

Temneparypy KpHCTANNH3allMK PACTBOPA HIMEDSIIOT CIENYIOIMM oDpasomM. PacTBop
nepeoxnamaalnT Ha HECKOJLKO [pajycoB HHXE TOYKH KpHMCTAaIIMIAUMKM ¢ LEJbI
CO3JaHHA B HEM MCKYCCTBEHHBIX 1IEHTDOB KDHCTANIHM3AaLMH, [IDHBONAIMX K MTHOBEH-
HoMy obpasopanui0 HOMBIIOro KOJNMMYECTBA KPUcTa/lios neaa (TBeproi dasst) no BeeMy
of6bemy HaMmepaeMoH npobel. Beimensoiaacsa npy 3TOM TENJIOTA MJIABJEHHUA NOBBIIAET
TemMIlepaTypy Npobel 10 TeMIIEpaTyphl KPMCTANAM3alMy d TMONNepXHBaeT ee MNocToAH-
HOM 0pH CYLIECTBOBAHKH X HIKOH H TBEpOOH (a3.

B xauecrse neppuuHbIX npeobpasosarenel B cucreMe Cb3-1 npuMeHeH:I:

TEPMOPE3UCTOP — B KaHaJle U3MEPEHMS OCMOTHUECKH AKTHBHEIX BEUECTB;

MHHHATIODHBIE HOHOCEJNIEKTHMBHBLIE 3JIEKTPOABE! C 3NEKTpPONOM CpaBHEHHA — B
KaHajlax OlIpele/ICHHs aKTHBHOCTH HOHOB Kallifl, HATPHH, HUTPAaTa, XJopa;

MeMOpaHHEIE ¥ MIOJbUaThIE KHCIOPOMHEE 3MIEKTPONE — B KaHalle onpenelieHud
COONEpHAHMA KHCNOpPOna.

HaMepuTelbHEIH KaHall CHCTEMbl COCTOMT M3 YCHIMTENs! I[IOCTOAHHOTO TOKa H
aHanoro-uudposoro npeobpasoparens.

[leperunse npeobpazoBaTeny NOCIEHOBATENLHO TONKIIOYAET K MIMEDHIENBHOMY
KaHany BHICOKOOMHBIH KOMMYTATOD KaHAJIOB, ynpaBJieHHe KOTODHIM OCYLUECTBIseTcs
JBM B aBTOMaTHYECKOM PEXHMME MM PYUHOH KOMMYTallHeii.

Kpome 10ro, B cocraB cucreMm CB3-1 Bxomsit TepMOCTAT M MCIOJIHHTEJIBHOE
YCTDOHCTBO, BLIMOJIHSOLIEE TEDMOCTATHPOBAHHME HCCIEyeMoro o0bEKTa M Hojayy
NnepBHYHLIX Npeobpasoparelied B peXHMaX H3MepeHHsl Kak obuiei, TaKk ¥ CeJIeKTHBHOI
KOHLIEHTpaLMH.

Obmer uHbopmaumed Mexnmy Giokamu cucremsl # IBM ocymecrsnsercs uepes
uHTEpdesicHEE boK.

Cucrema Cb3-1 paboraer ¢ moHOCeNeKTHBHEIMM 3nexTpomamu HCI-M1, HCI-M-Na
# 3C-M H KOMIUIEKTOM KMCJIOPOIHEIX 3NleKTponos K3-2.

B xomnnexr noctaBku cucTeMel CB3-1 BxopfT: 3NEKTPOHHOE YCTPOHCTBO; TEPMO-
CTaT; MCIOJHMTEILHOE YcTpOHMCTBO; MHTepdericui Grok; KB “Hcekpa-1256”, ucnonme-
HHE 3; HOHOCENIeKTHBHEIE MUHHATIODHBIE 3NeKTpoasl — HCI-M1-K — nars: HCI-M1-Ca -
nsate; HCI-M1-Cl — nsrs; HC3-M1-NOj — nams; HC3-MI-Na — nams; MHHHATIODHBIC
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sneKTpopsl cpasHeHMs IC-M — nsTh; KOMIUIEKT KHCIOPOAHHX 3neKtpogoB K3-2:
KOMIJIEKT 3alaCHBIX YaCTEM M NPHHAINEKHOCTEH COrJNAacHO BeNOMOCTH (OMMHOUHLI
gommnext 3HIT); KOMNNEKT 3KCNITyaTAIMOHHBIX AOKYMEHTOB COrflacHO BEOOMOCTH.

OcHOBHLIC TEXHHUECKHE AHHLIE
JHanaloHsl HaMepeHMii:

KOHLEHTPALMA OCMOTHYECKH AKTHBHBLIX 0...6000
BELECTB, MMOJIb/Kr
aKTHBHOCTH pX MOHOB:
pK 1,1...5,0
pNa 0...4,0
pCa 0,84...4,0
pCl 1,l...4,0
pNO; 0...4,0
3]IC npu onpepgenenny pX —1,999...41,999
o dy3MOHHOro TOKA Kucnopona, A 10-4..10~7

HonycKaenman 0CHOBHAA OTHOCHTENLHAA Morpein-
HOCTB MaMepexus, %:
KOHLIEHTDALIMH OCMOTHYECKM aKTHRHEIX Be- § =+ [1 + 0,5 (C,/C-1)), rne C,. — Hanbons-
uecTB & Ha KAXA0M M3 NOILNHANA30HOB LIee 3HAYEHHE KOHLEHTPALMH COOTBETCTRY-
IOLUIero NOAAHanNasoHa, MMoJL/kr; C — uame-
pAieMan KOHUSHTPALNHA, MMOJL/Kr
IC (6) & =+ [0,15 + 0,05 (H/H, — 1), rone H, ~
Haubombllee IHAYEHHME IMANA30HA MIMepe-
Hus, B; H , — nsmepsneman 3]IC, B
muddysnorHoro roxa Kucnopopa (6) 6§ =+[5+0,05( w/dy = 1)), roe I, — Hau-
Oonbluee 3HAUSHME QMANAIOHA HIMEDEHM:A, A}
I, — wnqepaemuiit Tok, A
llomyckaemas ocHoBHas abcomorHas mnorperw- + 0,2
HOCTh OnpeneneHnsa pX PacTEODOE MpPH MMOCTOSH-
HOM remnieparype, paBHOH remrieparype KOHI-
POJNIBHEIX PACTBOPOB Npy Kanubposxe, %

MBoroxana/mun asroMaTHUeCKHM asanmsatop AMA-201. Npensassnaued nns
ABTOMATHYECKOro MamepeHus, o0paboTKM, xpaHeHust M perucrpaiuuu MHOODMALMH O
PuanKo-xumuyeckux nokasarensx (©XI1) nopepxuocrurix Bog. Moxer paborats Kak B
ABTOHOMHOM peXHMe, TaK H B COCTaBE ABTOMATHUECKOM CTAHLMK KOHTPONA 3arpsasHe-
HHS1 IOBEPXHOCTHRIX BOJI, pacrofiaraemoii 5a Gepery BojHoro obbexra, Ha rHIPOXHMHM-
HECKMX COOPYXEHMAX, B NOMEINEHHAX OYHCTHRIX CHCTEM MKTHEBOH BOZOMNOATOTOBKH.

AHANMIaTOP ABNSIETCH TOJHOCTHI0 ABTOMATH3MPOBAHHBIM 3BEHOM CHMCTEMBI
KOHTPONIA 3arpsisHeHMs MOBEPXHOCTHLIX BOX M MNPEACTABASET COGOH MHOTO(YHKIHO-
HANLHEIN KOMIUIEKC NI NONyWeHHS M Nepenayvd B ueHtp obpaborku uEbOpMaLMH
(LLOH) oneparus o undopmarmu o ®XIT KoHTPOMMPYEMOil BOjbL. B €ro CoCTaB BXOIST
Clieaymonme ocHoBHbE QyHKIMOHANLHBIE YCTPONicTBa 1 GoKK: 610k obumx npeobpa-
oBareneii (BOIN); 6ok HoroceNeKTHBHEIX HIMEPHTENBHBIX Npeobpasosareneil (BHII);
6nok doromerpuyeckux HiMepurensHbIX npeobpasosarened (BOIl); mamepurensHuul
MHOroKanamsueii npeoGpasosarens (IIHM); nokansubif KoMnneKe c6opa # o6paboTKH
HHDOpMai My (IKCOH); yerposicreo npobomoparoroku ansi wowomepos (YIUIH):
YCIpo¥icTBO npoGonoarotopkn nns oromerpos (YIN®P); npoSoorbopHoe yerpocrso
(Yl]ﬁ); PETMCTPHpYWOIMeE ycTposicTBa; andaBHTHO-UROPOBOE Neuatawiiee ycrpoMcTBo
(ALNY); nakonurens ua MaruuTHOH nenre (HMJI). 273



AHanuaatop paboraer B ciemylommx pexumax: “Hamepenue”; ”Apapuiinbiif
pesxum”™; "Korrpois Kommiekca texanyeckux cpencrs (KTC)”; “Kambposka™.

Pexxum "HiaMmepenue” sIBNsieTcsl OCHOBHBIM pe)kuMoM paboTel aHanusaTopa, B
KOTOPOM pEIIAlnTCS 3afayd: YNpaBJieHUsi NPOLECCOM M3MEepPeHMsl NapaMeTpoB 3arpsis-
Henuss ¥ orbopa apOurpakHo# npoOe; cOopa, KOHTDONSA, DErkcTpAUMHM H BBLJAYM
uHpopmanmu B [IOM o6 ypoBHe 3arpasHenus. On npegycMaTpHBaeT HauaJbHbIH 3aMycK
B MJaHOBLIE H3MEPEHHS.

ABapuiinbii pexum paGoThl aHanM3aTOpa MOMET BOIHMKHYTh B JUODOH MOMEHT
BPEMEHH [0 ABaDMMHBIM CHTHAJIAM C HNATYHKOB, BEI3BAHHLIM ITOXAPOM, BCKPEITHEM
[IOMeIeHUs, NOBBLIIEHHEM TEeMIEepaTyphsl Bosnyxa B NomenieHuH souue 40 °C mim
nomwxenueM Hwxe 5 °C. [Ipu aBapuiiHOH CHTyalMH aHanmM3aTOp QOPMHPYET KOMaHIKI,
obecneynBanmue BLINONHEHKE CNENYIOLIMX oNepauuii: OTKPLITHE aBADHHHOrO KianaHa
HacocHo-ruapasnuueckoi wactH (HI'YU); BK/uoyenue HacCOCHO-TMIPABAHYECKOM 4YacTH
(HTY). Damee ¢opmupyercs asapuiiHoe coobmeHme, KoTopoe Yepe3 anmaparypy
nepenaun manunx (AI) nununarusto nepenaercs B IIOM, a TaKike peructpupyercs Ha
perucTpHpyoomux ycrpodicreax. [lo oKOHYaHMM permcTpaluy M Iepefauy aBapMHHOIO
coobmenusi B 1IOM aHanmuaaTop M aBTOMAaTHuecKasl CTaHUMSA KOHTPOJIsl, B COCTaB
KOTOpOH OH BXONHMT, BEIKJIOYAIOTCH.

Pexum "Kortpoms KTC” npemycMaTpHBaer: aBTOMAaTHUECKUH KOHTPONL (YyHKLM-
onupoeains HIY; asroMatmueckudi KoHTpoms ¢yHKumonupoBanus AILY u HMIL;
npoeefeHue NpobHIIAKTHYECKOro ¥ NOCIEPEMOHTHOrO KOHTpONSA QYHKIHOHHDOBAHHS
KTC.

B pexume "KamubpoBKa” ocyliecTBiisercss rpajyMpoBKa KaHAaJloB HIMEpPEHMSA
onuMH pa3 B 15 cyToK BO BpeMs NMpoQHIIAKTHYECKOro OCMOTpPa aHaJM3aTopa MJIM Moclne
pPEMOHTHBIX paboT, BH3BAHHLIX BLIXOMOM M3 CTPOS €ro y3NoB.

Axanuaarop npefHazHayeH NN paboTh B 3aKPLITHIX OTANJIMBAEMBIX MOMEIIEHHAX.

I#ana3oH H3MEpeHHs, a TakKe Tpefens NOMYyCKaeMBIX 3HAYEHMH OCHOBHOH
abcomoTHOM NorpelIHoCTH HaMepeHus npusenexs B Tabmuue 2.39.

2.39, [lnanasoss ¥ NOrPENHOCT: MIMEPeHHil HHIHIKO-XHMMIeCKHX NoKasgrenel

IlonycKaeman OCHOBHAA
lloxasarens Ilnanasox nsmepenwit | abcomorHas morpetn-
HOCTL M3MEpPEHHA
AKTHBEHOCTH BOOOPOOHLIX HOHOB, en. pH 4...10 + 0,1
OKHeNHTENLHO-BOCCTAHORHTENBHBIH MOTEH- ~50...+700 + 10
Lman, B
Temmeparypa, °C 0...40 + 0,2
Y nensHas 3/IEeKTPHUECcKas IPOBOIMMOCTS, 141073 ...1-1072; +125
Cm/om 1:1073 ...
Konuenrpaumna pactBOpeHHOr0 KHCJI0poaa, 0...20 = |
Mrfn
Y poseHb BOJIEL, M | + 0,03
0...6 + 0,06
0...12 + 0,12
MytHoctb, ML/n 0...50 o
0...250 +25
0...1000 + 100
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lIpodonxenue

Jorryckaeman OCHOBHAR
lokasarem 4 Jnanason vamepenwid | abcomoreas norpeu-
' HOCTb HIMCDEHHS

AKXTHBHOCTL XNOpHA-HOHOB, en, pCl 1,0...3.5 +0,1
AXTHBHOCTH HHTpaT-MoHOB, pPNO4 1,0...4,0 +0,1
AxtupHocts dropua-uoros, pF 1,0...5,0 +0,1
AKTHBRHOCTE HOHOP HArpus, pNa 1,0...4,0 +0,1
KoHueHTpaLms HOHOB MeH, Mr/n 0...0,1 +0,02
KoHIeHTpALIMA HOHOBR JXenesa, mr/n 0...1,0 *0,2
KoHueHTpaLma HOHOP XpoMa, mMr/n 0...1,0 +0,2
Kounenrpaums gocar-uonos, mMr/n 0...2,0 +0,1
KoHUeHTpALMA HUTPHT-HOHOB, Mr/N 0...0,5 x0,1
Kosddmmest nponyckanua s ynsrpaduone- 0...100 +

ropoi o6nacru cnexrpa, %

[abapurHbie paaMeps B Macca YCTPOMCTB, BXOASIMX B KOMIUIEKT aHa/iM3artopa,
npuBeneHn B tabnuue 2.40.

2.40. I'abapurHnie pamMepsl H MACCA KOMIUICKTYIOLDMX YCTPOMCTS ARANMIATODA

abapursnie | Macea,

Haumernopanue ycrpoicrpa DRGaAR, e 35

Jloxansumilt Kommnexc c6opa u o6paboricu uudopmarmu JIKCO4 800 x650 1800 180,0

lixad obuwx npecSpasoparenei 800 x 500 x 1000 180,0
Harunk monomepa AMA-201114 800 X500 1840 150,0
Komnnexr narunxos ¢oroabeopbumomerpor AMA-201110 500x600x 1740 135,0
Bnox nuranus 5006001600 100,0
lpoGoorfoproe yerpoiicreo 678 X744 < 1365  155,0
Hasepurens nuiit Muorox anam neii npeobpasorparens [THM-201 500x280 <480 40,0
Jaramx yponus AMA-20111Y Z93 %3878 2,0

FXTAT8 415
Z9X14678 B3

Andapurio-unbposoe nevaraniee ycrpoiicreo "Jlapo-1156™ 875 %720 x990 ﬁf,ﬂ
Ocsonmne rexswaeckse naumme
Uneno onpenensemMuix PHSHKO-XHMHYECKHX TOKasaTeneit 17
Temneparypa OKpyXxawouiero posgyxa, °C 3...40
Ornocurensnan snaxmocrs soanyxa, % 30...80
Anuocdeproe nasnexue, MIla 0,083...0,106
[nowam nomernenus, w2 50

Komunexcnzgs aHANEsarop noBepxHocTHmX Boxy KAII-105. llpemnasmaven gns
HaMepenus pH, Eh, pNa, pCL KOHUEHTPaLMK DACTBOPEHHOro KHCIOpoaa, yaeNsHOl
MEKTDHYeCK Ol NPOBOJIHMOCTH, MYTHOCTH, TEMINEPATYpPH MOBEPXHOCTHHX BOON M
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ray0OuHbl NorpyxeHus. Moxer pabotarh B NOJEBRX YC/IOBHSIX HAa IJIABAOLIMX CpPeMICT-
Bax ¥ B ycJioBufax jabopaTopHu.

[Ipubop cOCTOMT K3 maTuMKa, NOrpy)xaeMoro B aHa/lM3HpYeMYIO Cpeny, ¥ HiMepH-
TensHoro npeofpasoBarens, coemMHeHHHX Mexpy coboi kabGemem pnuxoM 20 M. B
IaTYHKe pacrnofioKeHsl YYBCTBHMTEJNILHBIE 3JIEMEHTH M BBICOKOOMHHE YCHIMTENH
Kananos pH, pNa u Eh, B namepurensiHom npeobpasoparenie — HIMEDHTE/EHEIE CXEMBI
kaHanoB pH, pNa, pCl, Eh, kaHanm MaMepeHHs KHCJIOpOma, TeMIleparyphl, MYTHOCTH,
3JIEKTPHYECKOH NMPOBOIMMOCTH M riayDHHBL, a 1aK)Ke aHanoro-uudposok npeobpaszoba-
Tells H Dok nutaHuA. B ocHoBy mamepenui pH, pNa, pCl, Eh nomoxen norexunomer-
DHUECKHMH IPHHLMII, H3MEpPeHHH KOHLEHTpauuM KMclopoma — aMiepoMerpHuecKHH
NpDHHOKI, a B OCHOBY paboThl M3aMepuTens 3/EKTPUYECKOH NPOBOMMMOCTH — METOX
HSHEPEHHH CHJIBI TOKa B LENH YYBCTBHMTEJIBHOIMO 3JIEMCHTa C HEHDE]]EJIL‘TEEHHHM
OTCYETOM MOKAajaHMH 110 LIKale.

Temneparypy HM3MepsiioT ¢ IIOMOILBI MOCTA, B OJHO M3 NJIEY KOTOPOro BKIHYAKOT
tepmoMeTp conporueieHust TKA-4, ucnonsayeMeli B KauecTBE YYBCTBHTENLHOIO
3J1eMeHTa C 3JIEKTpHYECKHM COIIPOTHBIICHHEM, IMHEHHO 3aBHCSALIMM OT TeMIIepaTyphl.

B ocHoBYy paboTh H3MepHTENA IMyOHHL! NIOJIOKEH NPHHIIMII HIMEDEHHA TepeMelte-
HMA cunbGgOoHA Mok BO3HeHCTBHMEM THIPOCTATHYECKOro MaBJICHHS cronifa MHIOKOCTH,
COOTBETCTBYIOIIEro riybuHe NOrpy)xeHHs OaruMkKa, a B OCHOBY paloTel parumka
MYTHOCTH — TypOHMpuMeTrpuuecKHi npuHiuin. Onriueckas cxema Jariuka — OByxKa-
HalbHaA.

B KoMINNEKT NMOCTaBKM aHaJNM3IaTOpa BXOAAT: HAaTUMK; H3MepHTEJbHE npeobpaio-
BaTeis; KOMIIEKT 3alacHBIX 4YacTeHd; KOMIIJIEKT MHCTPYMEHTa M IIpHHANJIEAKHOCTEH;
MMACTIOPT; METQOHYECKHe VKasaH4A No MOBepKe; METONUKa o NPMIOTOBIEHHI0 NoBe-
pounsix (rpagyHpoOBOUHLIX) CYCIEH3HH KaoauHa.

O cHOBHBIE TEXHHULCKHE [JAHHLIE

Jl1ana3oH H3MepeHnst:
pH, en. pH 4...10
Eh, mB -700...0; 0...700
pNa, en. pNa Deaadil)
pCl, en. pCl 0...3.5
COMepIKaHHA PACTBOPEHHOro KMCaopoaa, Mr/n 0...15
yOENnbHON MMeKTpHYecKoi npopomumMocty, Cum/em 0...1-10~2
MYTHOCTH, Mr/1 0...250
TeMIIEPaTyphi, ~C 0...40
rny BMHEI NOrPyMEeHHsT, M D...15

Jonycxaeman ocHOBHAA abcoMOTHAS NOrpeLIHOCTE HAMEDEHMAL
pH, en. pH + 90,1
Eh, B =15
pNa, en. pNa + 0,1
pCl, en. pCl +0,1
CONEePIXaHNS PACTBOPEHHOro KMcnopoaa, Mr/n + 1,0
yIeNbHOM 3NeKTPHYECK Ol nposomumMocty, Cam/om + 0,0004
MYTHOCTH, Mr/n + 12,5
reMreparypet, “C +0,5
rmyOHHE! NOrPYMEHHsT, M +0,5

BrixomHo#i cirHan mo K&xnomMy Ma napamerpos, B 0...1,0
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[Iutauue npubopa — 8BTOHOMHOE OT baraper AKKyMYJIATOPOB 12+£1,2

Hanpsixesnes, B
[abapuTHEIE Pa3MEPhl, MM:

NATUHKA 2100 x 290
naMepurensHoro npeobpasoparens 266 X395 95
Macca KoMmuiexra bes Kabens, xr <8

llepenocHuil HaMeprTeNs KavecrBa Box AQUAMETR NSOIL Mpenuasnauen pis
paMepeHus CofepKaHus pacTBOpeHHoro B Bone Kucnopona, pH, pX (aKtusHocTH HOHOB)
¥ TEeMIepaTypel BOAHBIX PaCTBOPOB MOCPEUCTBOM 3MEKTPONOB M HAatunkoB. JlocTOMHCT-
pa npubopa: BbICOKasl TOYHOCTE MiMepeHu#, pocruraemasi OGnaromaps umdposBomy
CUHTHIBAHHIO; BOIMOXHOCTL HENPEPHIBHLIX H3IMEPEHHMHM NPH CETEBOM NMTaHMM, HeboJb-
e rabapuTHbBIE pasMepsl, JIErKocTh; BOIMOXHOCTE NMUTaHMA 0T Datrapeu; ocHaueHHe
yaoDHBIM 115 NEPEHOCKH YeMoaaHOM. HaMepurens MOXHO NpuMeHaTs npx pabore Kak
B [OJIEBLIX YCJIOBHAX, TAK H B N1laDOpaTOpHLIX.

OcHauneHne NaTUMKaMK: KHCAODONHBIN JaTUHK; KoMOuHKpoBauuki aneKkTpon pH;
MOHOCENIEKTHBHLIH XJIODHOHBIH 3JICKTDOJ; MOHOCENEKTHBHLLH HHTPATHBIN IJICKTPOM;
[Ba 3JIEKTPOJ1a CPABHEHMA ¢ JIBOHHBLIM KJIIOYOM; TEDMOMETEKTOP.

OcHOBHEE TEXHHUECKHE JAHNLE
Jluanailon HaMepeHua:
CoNepxxaHMa PACTBOPEHHOro KHenopona, Mr/n 0...19,9
pH u pX 0...14,0
TeMneparypu, “C 0... 2100
Tounocts namepenun:
COepxaHMA PacTROPEHHOro Kucnopona, % 0,5
pH, pX + 0,02
Temneparypst, °C %1 (c marynKoM
| - Pt100)
Garapeitnoe Barapes 6I' 22(9B)
ceteBoe
HanpsokerueMm, B 2015 %
Yacrorom, i 50
Fabaputunie pasmepn:, Mm:
aneKIpoHHore npubopa 140 <X 200 X 55
yeMmonaHa 440 » 320 %120
Macea, wr
3NexKTpoHHOro npubopa 0,7
npubiopa B ueonase 3,5

Harotorurens — llonpiua.

2. 8. PUBOPHI ANA JOSUMETPUYECKOIO U PAAMALIMOHHOMO KOHTPONA

X Bricrpoe passurie simepuoi smeprerxm u WHPOKOE BHENDEHHE HCTOUHMKOB
x“““fﬂp}'mmnx M3NYYEHUH B DAINMUHBIX 00NAacTsiX HAYKH, TEXHHKM M HAPOITHOM
O3AUCTBE COINANO NOTEHUMANBHYIO YTPO3Y PATHAIMORHONM ONACHOCTH ANS yejoBeKa M
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jarpssHeHMs OKpyKawmed cpeasl panHoaKTHBHLIMHM BemectBaMu. lloatomy Bomnpock
JALIUTH OT MOHMIMPYIOUMX HaNyueHHi (MiM pagMaunmoHHas Ge3onacHocTs) npespaTH-
JIKCh B OJJHY M3 BaXxHeHwMx npobjieM coBpeMEeHHOCTH.

PanHOaKTHBHOCTS — 3T0 CNOCOGHOCTH HEKOTOPHIX XMMHMUYECKHMX anementon (ypaHa,
TOpHS, PAJIHS H Ap.) CAMOTIPOM3BONBHO PAclajaThCsl M MCIYCKaTh HEBHAMMBIC H3Tyue-
aus. Takue aMeMEHTH HA3MBawOT pamMoakTHBHbIMM. CaMONpPOM3BONMLHBIN pacnan
PAIHOAKTHBHEIX SHEP CONPOBOXAALTCH HOHHIHPYIOLUHM HINTYYECHHEM.

Hanyuense, OTKNOHSIOUEECS B CTOPOHY OTPHUATENILHOrO MOMNCA, HA3ILIBAKT
-HINyYEHHEM, TOJIOXHTENILHOrO nojca — B-H3NyyeHHEM, a HE OTKJOHAMIEeECH
MarHHTHBIM TONIEM — y-H3JTyueHnem (OHO He HMeeT 3JIeKTPHUECKOro 3apana). 1

OcHOBHEIE 3a1a4d NO3MMETPHH HOHM3HDYWIUMX H3NTyueHHH — onpejnesieHHe o3kl
HJIH MOLHOCTH JIO3BI H3JIYYEHHMS B CPEaX OT PasdjIMuHLIX BHAOB M3INYYEHHHA, MIMEPE-
HMe AKTHBHOCTH DPaMOaKTHBHBIX TNpENapaToB, YCTAHOBJICHHE COOTHOWIGHMH MexXny
AKTHBHOCTBIO PATHOAKTHBHOIO BELIECTBA M CO31ABAEMON MM [030H.

[lng uenelf MOIMMETPHH M 3AIMTEL OT M3NY4YEHMH NpUMEHsIOT NpUOOpH ANS
M3IMepeHHs KOJNMYECTBEHHBIX XapAKTEPHCTHK HOHH3MPYIOLIEro H3TyueHHsl — pagHoMer-
pPHl, ROIHMETPH H chneKTpomerphl. PaguomeTphl IMpenHajHaueHBl 1IN HIMEDEHHS
AKTHBHOCTM M IUIOTHOCTH TOTOKOB  HOHM3MDYWIIEro HM3JIyueHusl, JO3IMMET-
psl — QNS W3MEPEHMSl JI03B M3NyueHHd, CMEKTPOMEeTphl — HANfA  H3IMEpeHus
pacnpenesieHus H3JTyyeHHusi 10 OMpejesieHHOMY napamMerpy. YHUBEpCa/lbHbIC npnGopst
COBMEILAI0T QYHKI[MHM 03MMETPA ¥ DAIHOMETDa, CTIEKTPOMETPa M PAIHOMETPA.

Hambonee mMPOKO MCNOMB3YIOT pamHOMETPLl. ITH NMpHOOpE! OTIHYAIOTCHA JPYT OT
JIPYTa H3MEPHTENbHBIMH M IKCIUTYaTAHOHHBLIME NAapaMeTpaMy, a TaKxe KOHCTPYKTHB-
HEIME ocobennoctsiMi. PasnooGpaine pamuoMerpoB O0BACHAETCH CYLICCTBOBAHHEM
Pa3lIHYHLIX BHIOB HOHH3IHMDYWLILEro H3TyYeHHS.

Pagmomerp xmpxocredi PIKC-05. [IlpennasHauen nunsi u3MepeRusi OOBEMHOH
AKTHBHOCTH HYKJIMmoOB B npobax Bomsl Mo B- miM a-uanyueHmsiM. ['panyHpoBKa H
onpefesieHHe uwyBCTBHIENIBHOCTH mnpuBopa nposeieHsl ro o0pa3uoBbIM pacTBOPAM
nykmpos: T, 14C, 8o, 1¥7Cs, 2TI, %5y, 90y, e + lddp 106Ry; 4+ 106Rp, B9py,

PagMOMeTp MOXHO HMCIOJIb30BaTh AN KOHTPOJISI BOMUBL, COREpMKalleH mapyrue
B-aKTHBHBIE HWIH TSUKEJLE C-aKTHBHBIE HYKIHIBI, MOCNE YCTAHOBJICHHA €ro YyBCTBH-
TENBHOCTH K H3NMY4eHHI0 HYKNHIOB B peajibHbX aTTeCTOBAHHBIX pacTBopax.

Npubop cocTorT U3 ycrpoiicrsa nerextupopanus Y IDKC-01I1, cyetoro ycrpoHcrsa
YCUY-0111 i1 nabopa MaMepUTENLHBIX KioBeT. B HeM MCNOJB3yIOTCH TPH THNA CUMHTHIULA-
IIHOHHBIX IeTEKTOpOB: MJIeHKa-NienTa ¢ paGoueii nosepxnocrsio 10 000 em% xcmmkui
cupHTHnnsTOp JC-8; copbent-cunntunnsrop ZnS (Ag).

B 3aBHCHMOCTH OT M3MEDHTE/ILHBIX 3ajay, BHIA W rPaHMYHOMN IHEPIrHH M3JTyueHHS
GepyT cooTBeTCTBYMILME neTeKTop U kioery (1abn. 2.41). Kiosery ¢ pacnonoxeHHbIMH
B Hell [eTeKTOpoM H mMccienyemod Npofoi BOjB YCTaHAB/IMBAaKT B YCTPOHCTBO
nerextupopanus Y JUKC-0111 mexny asyms ¢o103IEKTPOHHBIME YMHOKHTEIAMM.

CmeHa Kmopets He Tpebyer ycunmii u 3anumaer He Gonee 1 mui. Cpero3aTBopHl
obecneunpant 3aumury ®IY or BHEwHero cBera BO BpPeMs HM3MEpeHHH M MPH CMEHE

Yalsl YCHMIIEHHS, BDPEMEHHOro M aMIUIMTyaHOoro o10opa CHMrHanoB, a TaKKe Y3
BHCcOKOBONBTHOrO nuranms ©IY. Cuer mMmnynscon, BuBO HHGOpMaumun Ha undposo
MHIKKAaTOp ¥ npeo0pasoBaHMe HANDSUKEHHS CETH MJH ABTOHOMHOIO MCTOUHMKA
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2.41. Jixanason KaMeperuii i Yy BCYBNTEIILEOCTS Dajmomerpos xumxocredt PXC-0,5

¢ PASIIHYHBIMH [ETEKTOPAME
Hyxnug, BHA # rPAHHYHAS JHEPIMS IOuanason name- | Uyscren-
wanyuenns E, MaB Rerexrop penwit, bx/n TeJILHOCTE,
vMTL 1/C
T, Eg = 0,018 KC-8  1,85-10%.37-107 1,2-10~*
Uc, Eg = 0,156 KC-7  1,85-10%4.3,7-10° 8-10~*
60co, Eg = 0,318 nemxa  3,7..3,710° 0,12
1375, Eg = 0,514 Toxe  3,7..3,7-103 0,13
W47y Eq = 0,765 . 3,7...3,7-10° 0,12
90gr + 'Y, Eg = 0,546, Eg = 2,18 g 3,7...3,7-103 0,2
#ce + Wpr, Bg = 0,315, Bg = 2,99 _ 3,7...3,7-103 0,18
106Ry + %R, Eg = 0,039, Eg = 3,54 2 3,7...3,7-103 0,23
Cmech HYKJIHI0B ' s A Uy 103 0,16
DIy, Eq = 5,15 Copbenr-  1,85...1,85-103 0,30
CLIMHTHIUIATOP
OcHOBHLE TEXHHICCKHE JAHRNE
Honycriman OCHOBHAA TOrPeliHOCTs KIMepernii, %:
OTHENBHAIX PANMOHYKIIHIOB + 3
eMEecH DAINMONYKITHIOB + 50
domn B JaugaTe, MMn/c:
¢ ACTEKTOPOM M3 MUICHKH-TIEHTE 8
¢ XUOKMM cuuHTHInsaTopoM JKC-8 1,5
¢ copBeHTOM-CUMHTHILIATOPOM 0,5
®on Ges saupiret, umn/c:
C [IETEKTOPOM M3 MICHKH-JIEHTH 25
C MHIOKHMM crHTHnsitopom JKC-B 3
¢ copbenToM-CUMHTHIUIATOPOM 0,5
HecrabunsHocrs noxasanuii 3a 8 4 HenpepsiBHoit paborul, % *3
Bpems namepenns oguoi npobni, MuH 30
OBnem npobet Npy MIMEPEHHH, MIT:
C MHIOKMM cigHTHANATOpOoM JKC-8 1
¢ NeTEKTOPOM M3 MNICHKH-NIEHTH! H ¢ copleHTOM-CLUMHTHIUIATOPOM 600
Hanpsxenme nuranna, B () 220 (50)
! ¥ ABTOHOMHO®E
Pabounit npanason remneparypst, °C 5..50
plabapurssie pasmepsr, MM:
ycrpoiicrea nerexruposanns Y JDKC-0111 600 > 280 x 300
. cuernoro ycrpoficraa YCU-0111 320 240 X110
Macea, xr
YIDKC-01M 15
] YCu-01I1 5

HANpsDKeHust TpefyeMBIX HOMMHANOB OCYLIECTBASIOTCS 3MIEKTPOHHHIMH  Y3JIAMH,
PACNOJIOKEHHEIMM B CYETHOM YCTPONCTBE.

Ipusumun paGorw pamMoMeTpa 3aKmoyaeTcsl B Npeobpa3oBaHUy IHEPIHHA PETHCTPH-
PYEMOTrO f- unu -uanyueHus B 3MEKTPHYECKHE CHIHATIBL
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PammoMeTp XHIOKHX, CHNyuHX, Hacroobpasusix npojpyxros PKI-05IL Ilpeanasua-
YyeH ANS8 H3MepeHMsl OUBEMHOM M YOe/NbHOM AKTHBHOCTH Y-HIJNIYYalOUHX HYKJIHOOB B
KHMIKHX, ChINyunx, nacroobpasHeix n apyrux npobax, B ToM uHcie npobax censcKo-
x03sfcTBeHHOM npoayKuun. [ipubop obecrieunsaer HaMEpPEHHE Ha YPOBHE NQOMYCTHMAIX
KOHLeHTpauui u HMxe., Ero MoXHO HMCNOJIL3OBATh [ MpOBENEeHHs CAHMTaApHO-THIH-
eHHYECKOTO KOHTpOJIA B naboparopHsiX M Ha MPOMBULUJICHHBIX NPEANPHATHAX Kak
CaMOCTOATENIEHO, TAK H COBMECTHO CO CTAHAAPTHOH 3NEKTPOHHO-DHMINYeCKOH annapary-
poii (6710KH HHIKOBOMNBTHOrO MMTAHKA M NepecyeTHbie NpuGOpHI).

llocToMHCcTBA pagHoMeTpa:

BHICOKAS H3IDHpaTeNbHAS JYYBCTBHTEJNLHOCTE K J-M3JIYYEHHMID B OrPaHHYEHHOM
nuanasoHe sHepruii (Hanpumep B4cs, BICs unu mx cyMMBl ¢ M3BECTHBIM IPOLEHTOM
COOTBETCTBEHHO);

JKCHPEecCHOCTL TpH NoaroroBke nNpob # NpoBeneHUH HIMEpEHHH;

KOHTpPOJIb paboToCNOCOOHOCTH BCEro M3IMEPHTENIHHOrO TpaKTa M ero COCTABHBIX
yactei oTaeNbHO (ITybT H3MEpHTENBHBIN M 6JI0K 1€TeKTHPOBAHHA );

. aBTOMAaTMYECKOE MepeKUoueHMe MOJHANAIOHOB HIMEPEHHsT MNylbta B Mpefenax
NATH HECATHUHBIX NOPANKOB;

ABTOMATHYCCKAH JBYKOBAaA H TPEXIOHHAA CBETORAA CHIHAJIH3ALIHSA,

BOIMOJXHOCTH PErHCTPAlMM NOKa3aHMK HA NeHTEe MHOIOTOUEYHOro CAMOIMINYIUEro
MOTEHHOMETPA ¢ MHOMKALMEH KaXIoro NECATHYHOro nopsanka noamgHanajoHa mamepe-
it ot 1 mo 10%;

BOIMOXKHOCTS TOK/IIOYeHHst MoBOro NepecyeTHoro YCTpoicTBa;

BHICOKAaS MeXaHHuECKas cTa0HILHOCTS M NPOYHOCTL K BHELIHMM BO3JICHCTBHAM;

CTOMKOCTb K AE3aKTHBHPYIOIMM H 00e3szapaxHBaniiHM CPENCTBAM,

MpuGop COCTOMT M3 HMAMEDHTENLHOro nyibra, Dioxa curHammaauus BCP-1911 (u3
paguomerpa rasos PI'B-06) u 6noka nerexruposanms BISI-13I1 (POpemnnx”), pasme-
LEHHOr0 B CBHHUOBOH 3alluTe.

HaMepuTe/IbHELA NYNLT HMEeT HACTOJILHO-IHUTOBOE HcnonHeHue, Ha ero nepenue
NMaHeNH pacnoNoXeHs MoxKaswBawuui npubop, 3ByKopod curHamwarop JIIM-4M,
MepekmoyaTesin pexnMa paboTel H cBeTOBHIE HHOHKAaTOpsl K HMM. Ha janHeH naHenu
MynbTa YCTAHOBJIEHBL pajbeMbl NI NonkKmoyennsi GNoKa pereKtHpopaHus, GJoKa
CHMIHAJH3aLIMM, CETEBOro INUTAHMA, caMolluwylLero NOTEHHOMETpa; KieMMa 3aluTHO-
I0 3a’eMJIeHMA; pa3beM NI KOHTPOJS BXOAHOrO CMriana ¢ foKa gertKTMpoOBaHMS Ha
H3MEDHTENBHBIA MyJbT (MK OIS MOAKJIIOYEHHA K HEMYy nepecyerHoro npubopa MM
3JIEKTPOHHOIO YacTOMEpa JIIA M3MEDEHHs YacToThl MMIYJILCOB, MOCTynaouux ¢ bnoka
NEeTeKTUPOBAHNA); MepeKInouaTens KoadduuneHTa HOpMUPOBAHHS, CETEROTO NHUTAHUS,
DJI0Ka CHrHaNM3aLMK, NHCKPETHOro H3MeHeHus: nopora cpabatsiBaHus CHrHANHIALNK H
[Ba PE3UCTOPA MNJIABHOIO M3MEHEHHKS NOpora cpabaThBaHMsA CHIHATHIALHH.

Bnox curtanusauuu BCP-1911 ucnoneaywor nns pyruHHEIX M3Mepenni 1 orfpaKos-
Ku. On npencrasnser coboi "cderodop” B NpAMOYroNLHOM NNACTMACCOBOM KOpHyce, B
KOTOpDOM pa3aMelleHbl yaell MHUTaHHA W ynpaslieHHs W NaMIbl 3€NEHOro, XenToro,
KpacHoro upera. 3eNleHbIH CBET HacTpaMpawt Ha ofbeMHYw (YHelbHy) aKTHBHOCTh
npob B npejenax ecrecTBeHHOH, XeNThii — Ha 00BeMHYI0 aKTHBHOCTSL Npob B npenenax
NONyCTHMON KOHIIEHTPALLMM, KpacHBIH = Ha aKTHBHOCT, Hpob BMWE npemensHO
NOMYCTHMOH KOHLEHTpauMK 1Jas naHHoro BMpa npobu (censckoxosamcTrBeHHOR
npoaykuuu). Ha topuepoii nosepxsoctd 6/0Ka yCTaHOBJIEHB Pa3beéMbl /1A COENHHE:
HHS C HIMEPHTENTLHEIM MY JNIHTOM If 3BYKOROH CHrHaNM3auMed — rpoOMKOroBOpHTENeM ¢
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B

roJTHBIM 3BYKOBBIM conpoTHBiienHeM He MeHee 500 m u momHoctsio o1 1 o 18 B - A,
CONPOBOX a1l KPAaCHbIH CBETOBOM CATHAIL

Bnox perextuposanusa BIIAT-1311 npencraBnsier coboi uuauump nepeMeHHOro
ceueHusi, B BEDXHEH 4acTH KOTOPOro paiMEILeH CUMHTHIUISIMOHHBIA 0JIOK Ha OcHOBE
monoxpucrania Nal (TI) paamepom g 63 X 63 MM C BCTDOSHHLIM KOHTPOJILHLIM
MCTOUHMKOM PafUOHYKIMIA. B HIKHEH vyacTH LMIMHIPA HAXOJMICS IAcCH C IIeMEeHTa-

‘MM 3TIEKTPHUECKOH CXEMB], B COCTAB KOTOPOM BXOAMT auddepeHuHaNsHbli JHCKPUMH-

HaTop C peryjiMpyeMaiMu (¢ NOMOM[BI0 NOTEHIHOMETPOB) BEPXHHUM M HH)XHHM YDOB-
HAMM PErHCTPHDPYEMBIX CHI'HAJIOB.

B ocHoBaHuu DJIOKa NeTEeKTHPOBAaHUS PACIIONOXEHE! Pa3beM 1A NMONKIOUYEHHS K
nyJibTy YIpABJICHHS M MOACTPOCUHBIN MOTEHIMOMETD [JS DPEryiMpOBAHUSA UYBCTBM-
TEJBHOCTH. :

BaoK NeTeKTHpOBaHMS MMEeT LUTATHYH0 CBHHIIOBYH 3aLIMTY MK HaXONMUTCH B
CBMHLOBOM HOMuKe (Hecyumui Kapkac 3alofiHSIOT CTAHIAPTHHIMH CBHHLIOBLIMH
KUpIMYaMH).

Npusauun paborsl paguomerpa PKI-05I1 sakmouaerca B npeobpasopanuu ¢uanuec-
Kot uHbOpMAlMH B INEKTPHUYECKHE CHIHANBI C MOCTIENYIOUIMM H3MEpeHHMeM HMX Iapa-
metpoB. OyHKuuio Ipeobpa3oBarelisi BBINOJHAET CLMHTHIUIALUHOHHBIA JETEKTOop,
COCTOSALMH U3 KPHCTAJLIA-CLIMHTHIISITOPA ¥ HOTOINEKTPOHHOrO YMHOXUTENA. HMITY k-
HBl€ CHUTHANBI ¢ (hOTO3JIEKTPOHHOr0 YMHOXMTEJIS ocTle yculleHust u otbopa no amIiu-
ryne nuddepeHuanbHLIM THCKPUMUHATOPOM Mpeobpasyiorcst B MocllemoBaTeSIbHOCTh
NOrHYEecKHuX CHrHajoB, CPedHSf 4acToTa IOBTOPEHMS! KOTOpPHIX NPOMOpPIHOHANbHA
uaMmepsieMoil GHaMuecKol BenuyuHe. ITH NOruyecKMe CUrHasbl MOCTYNAIOT Ha CUETUMK
emxoctsio 102 yny 103 ummynecos, B M0uaeMBbLi B 3aBHCHMOCTH OT 3a/iaHHOM CTATHCTH-
YecKOii IIOrpelHOCTH pe3yJlibTaTa HiMepenusi. Bpems 3anonHeHHs cueTunkKa OHKCHpYyeT-
cA TaMMEpDHBIM YCTPOMCTBOM, M 3HaueHue, obparHoe BpeMeHM 3allOJIHCHMS CUETUHKA,
BEIBOJHICH Ha aHANOrOBBIM NOKajmBawmwui NpHbOp, a TaKKEe Ha BHXOMHOM pa3beM
I0is NOAKJINYeHU MHOMOTOYSYHOro CaMONUMINyIero MoTeHIHOMETpa.

lilxana mnokaswiBawuiero npubopa OTrpagyMpoBaHa B enuHHuax obbeMHOH
(ymensHoif) aKKTHBHOCTH KOHTDOJHPYEMOro THIA NpoOkl, HANPUMED HKHIKOCTH.

OcrOBHLE TeXHMYECKHE NaHEREe

Huanason namepenns o6beMHON (YAeNBHOI) AIKTUBHOCTH PaMOHY KITH- 20...2-10°
noe 13"!‘35, 137cs ynu ux CYMME] ¢ MIBECTHHIM TPOLEHTHBIM COOTHOLLE 5.10-10_ 5.105
Huem B npobe, Bi/n (kr) [Ku/n (xr)]

EE.HGBH&H MNOrpenHocTh HAMEPEHHMA B JIOBEPHTENILHOM uHTepsane 0,95, + 25

dononuurensHas NorpelHOCTh MIMEPEHHMA AKTMBHOCTH DAIMOHYKIIMIA
134{35, 13?[:5' ot s

0bycnopnensas HanxyneM s npobe

106Ry + 16R | < 26
144Ce + 144py <45
ot ofieit akTMBHOCTH NPOGE! <30

Bpema H3MEDEeHUA MMHHMAaNbHOM aktusHOcTH 20 Bn/n (xr), ¢ <300
Ubnem uamepurensoii KioBeTs, i1 1,0 £ 0,1
Macca namepsiemix npo8, kr 0,8...1,3
Cobersennuiit hon npu uaMepenusx B 3aupTe M3 CBHHIIA C TONMUMHOM <7
CTEHOK He Menee SO0 mm, ¢ 1
Bpemst Henpeprisroii paborst, u <8



Hecrabuwmnocts 3a 8 y nenpepubHoi paborsr, % «t5

Iorpebnaeman MouHocTs, B * A <50
Pabounit yuanason remneparyp, °C 10...35
Hapaforxa 1a orxas, 4 5000
Cpox ciryx6et, ner 6
IabapurHiie paamepsl, M
HMIMEPHTENLHOro NyNbTa 200 *< 230 > 375
Grnoxa gerexTHpoBaHMs 490 X 530
¥ CHTHANHM3ALMH 105 > 250 > 110
3ALMTH HA OCHOBE CTAHNAPTHLIX CBHHLIOBHX Kupriyel runa BC-50 380 X 380 X 765
Macca, Kr:
HIMEPHTENILHOr O My LT 7,0
Gnoxa nerexTMpOBAHMS 2,8
" CHrHAMMIALMK 2,5
3aLMTE] HAa OCHOBE CTAHOAPTHLIX CBMHLIOBRX Kupnuuedt tiuna BC-50 240

HaroroBurens — B/O "Haorou™.

Pammomerp PKC-08IL. 310 yHMBepcanbHasi pajHOMeTpHuECKas MHOrodyHKIHO-
HaJlbHasi YCTaHOBKa, NpenHA3HayeHHas NI IKCMpPeCCHOro aHaiMia obbveMHOH H
YOeNbHOK aKTHBHOCTH XHMIKHUX, CHITYyYHMX M TBepAbIX Npob BHeurHed cpenl, NHIEBLIX
NpoOyKT0B, TEXHOJIOrHYECKHX PpAacTBOPOB M a3pO30NbHBIX (HILTPOB NPM KOHTpONE
Jarps3HeHHOCTH BO3NYWHOM cpensl. Ee MOXHO Hcnofis3oBars B naboparopHbix M
NONEBLIX YCIOBHSX.

Tomxo pammomerp PKC-08I1 nosmonser uamepsaTs B-H3Nywyaoume HYKTHOH B
JHEpreTHYecKoM nmuanasoHe or 3 KaB (or tpurHsA) ¥ Ge3 orpaHMuEHHS B )XECTKYW
0bnacTh, NPH 3TOM 3aBMCHMOCTh YYBCTBHTENBHOCTH OT 3HEPIrMM DETHCTDHDYEMBIX
HyKunoB HaunHas or 0,2 MaB MuEMMansnas mo cpaBHeHHI0 KAK C 0T€YECTBEHHALIM,
TaK H 3apyDexHuIM aHaloraMu.

YCTaHOBKa OCHAllEHA CMEHHBIMH HEeTeKTopaMM (MHMAKHHA CLMHTHANATOD, CLHHTH-
NNNpYOUHE MJIACTHHB, INEHKH) M M3IMEPHTENbHBEIMM KIOBETAMH, KOTODHBIE JIErKO
Je3aKTHBKPOBATh B Cllyyae paiHOXHMHUYECKOro 3arpsiHeHHs.

Pannomerp umeer TpM MonudMKaumu, pa3nMyaoInMecs IO KOMIlJIEKTHOCTH
NOCTaBKK:

PKC-08I1 — ycrposicrea nerextuposanus YIKC-010, YOKC-01I11, nymet YCY-0111

PKC-08I11 - ycrpoiicteo nerextupoBanus ¥ IKC-0111, oymr ¥ CY-0LI;

PKC-08I12 — ycrpoiictBo nerexmupopanua YIKC-01111, nymr ¥ CY-0111.

JAnanasoHbl H3IMEPEHHS aKTHBHOCTH Npob yKa3aHsl B Tabnuue 2.42,

2.42. [InanasoHN HIMEPEHAST PATHOAKTHEHOCTH PO6

Yetpoiictso | J11anason HaMepeHHs,
NeTeKTHPOBAHMA Hywmn Tun npotu Bx. n=l(xr=1), Bk
Y OKC-011 H Bona 1-10%..1-107
L To xe 1,85-102..1+107
23%p, » 1,85...1,85 - 103
Mpobet Ha L.1-103
brnbTpax
::Sr + 0y To e l..1+103
St + A0y Bona 3,7..3,7-103
282 24T To xe 3,7..3,7-103




Ilpodonxcenue

Yerpo#cTBO Hyxmun Tum rpoBet Jlnanason HaMepeHus,
[eTeKTHPOBAHMA Bk. n~l{xr-1), Bx
Cc-01111 H d 1,85+10%..3,7-107
Vot lic 8 1,85-102,.3,7-10°
By . 1,85...1,85 - 103
Ipobu Ha l...1-103
dunsTpax
W5y + Ny To xe 1..1+103
Wy Bona 3,7..3,7-103
Bics, 8o » 3,7..3,7-103
Wiy . 3.7..3,7-103
OcHOPHLIE TEXHHYECKHE NAHHLE
OcuoBHAR MOrPELIHOCTE HAMEDeHHH, i
06pa3sLoBbIX HCTOUHHKOB + 20
HOUMIKKX, ChIMyurx o6pasuos + (30...35)
UyBcTBHTENLHOCTS onpeaenenus, ¢! » Bx—1-
3H 0,36-10—4
90g, 4 0y
B BOME 2,0-10-1
B npobax Ha a3pO30ONLHEIX QUILTPaX 0,8
23%pu B BoOTE 0,2
Yposens coberBeHHOro (HOHA YCTPOIHCTE NETEKTHPOBAHNA B CBHHUOBOH
saugure 50 MM, ¢k
Y IIKC-01I1 0,5...8
Y IKC-01m1 0,5...2
Hanpsxenne nuranus, B
CeThb 220 (50 ')
BHELIHMI MCTOYHMK NOCTOAHHOrO TOKA 12
Hapaborka Ha or1Kas, u = 6000
Cpox coyx6e1, ner = 6
['abapurHbie pasmeps!, MM
YIKC-01 450 > 395 % 230
YOKC-0111 370 395 x 230
YCuU-0111 320<240X 110
Macca, xr;
YIOKC-01Il 13
YIOKC-0111 11
YCu-010 5

Papmomerp PYB-01II6. Ilpepmasnauen nJjisi MIMEPEHMA YHENbHOE M 00BEMHOH
aKTHBHOCTH Npob 06HeKTOB BHEWHEH Cpefbl, COAEPXKAIUMX PANHOHYKIMLM Le3nH-134
MK nesuif-137 unu oba cpasy ¢ M3BECTHBIM NPOLEHTHBIM COOTHOWEHHeM. Ero MoOXHO
HCIONB30BaTh AN15 CAHHTADHO-THTHEHHUECKOrO KOHTPOJISI XUIAKMX, ChUlyyHx, NacToobd-
Pa3HbIX ¥ gpyrmx npob, B TOM uHclie Npod CeNbCKOXO03AHCTBEHHOH IPOAYKLHH
yoensHoi nnotHocrsio 0,2...1,5 rfemd, mwobor BnaxHoctu, B nabopatopusix, Ha IIpo-
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MBULNEHHBIX NPENNPHATHSAX, @ TAKXE B YCAOBHSX NEpeIBIXHBIX NMOJNEBhX nabopa-
TOpHH.

llpubop cocromt 13 Gnoka nerektepoBakus BIAHI-0311 u namepurensHoro ycrposi-
crBa YH-38I12.

bnox nerextuposanusi BIIHI-03I1 npencraensier coboff UMIMHAD NepeMeHH IO
ceuyeHHsi, B BEpXHEH YacTH KOTOPOro mNOA JAULMTHEIM IIaCTMACCOBBIM KOJMaKoM
pasMEIeH CUMHTHJNAUMOHHBIA Onok Ha ocHope xpucranna Nal (TI) pasmepom
2 63X 63 MM, B HHKHEH — miaccH ¢ INEKTPOHHLIMKM MIAaTaMK y3Jia BHICOKOBOJILTHOrO
OMTaHMS, 3aPANOUYBCTBUTENRHOIO YCHITHTENA, ABYX MHTErpabHBIX IHCKDUMHHATODOB
¢ peryiMpyeMBIMH HHXHHMH YDOBHAMHM M CX€Ma ceJleKumH HMmnyiscoB. Cxema
CeNeKiMH MMIMYNbCOB HMEEeT TPH BBIXOMa: CNEKTPOMETPHYECKHH M [Ba BHIXOMA
CHOPMHPOBAHHEIX CHIHAJIOB, COOTBEICTBYHIUMX IHEPrHM MINYYEHHMA PANHOHYKIHIOB
uesua (300...900 x3aB) n xamua (900.,.2000 kx3B). B ocHopaHuu 6110Ka [EeTEKTHPOBAHKS
HAXOAMTCH PajbeM JJIA NOAK/IIOYEHHA K M3IMEDHTENBHOMY YCTpOMCTBY.

Jins yMeHslIeHMS BIHSHMA BHEIIHEr0o raMMa-hoHa GJIOK METEKTHPOBAHHS
ycTaHoBJleH B cOOpHON CBMHLOBOK 3aUI4Te ¢ TOMUMHOK cTeHOK S0 MM,

Kontponupyemywn npoby pasMeniaior B HamepurensHost Kwosere (cocyne Mapuuen-
nu) obbemom 1 .

Hamepuremsuoe ycrpodcrso YH-38Ii2 — nepenocHoe. Ero Kapkac npencrabBlsier
cobof paMmy NpAMOYTroJibHOH GOpPMB H3 ANMIOMHHMA C BHOBMXHOH pyukoi. B Bepxueit
YaCTH paMbi Haxon#ATCA [E4aTHBIE MMATH, CONEPXKAIIHME 3JIEKTPOHHBIE Y3JIkl H OpPraHm
yrnpaB/ieHus, B HHOKHEH uacTH — YHHMBEpCcalbHBIH y3eln nurtauusa nns paboru or cetd
MJIH MCTOYHHKA MOCTOAHHOID TOKA, HaNpUMep aBTOMOOHIBHOIO AKKYyMYyNsiTopa. CHH3Y
H CBEPXY K paMe MPHKpeIJIeHbl 3alHTHBIE KOXYXH M3 NIaCTMAcChL

Pammomerp OCHaWEH MAOMONIHMHTE/IBLHBIMH NpPOrpAMMMDYEMBIMH 3JIEKTPOHHBHMM
yanamu, oCecHeumBawilMMH aBTOMATHUYECKOe BHIUMTaHME (OHA, aBTOMAaTHYecKoe
HOPMHPOR2HHE H3IMEpPACMOH (GMIMUeCKOM BENMUMHBL, KOMIECHCAUIMI BKJANA pajgmo-
AKTHEH (0 Kaliks, cofiepxaierocs b npobax, ¥ HECKOMbKHMMH BXOAHLMM CYSTYHKAMH
HMOynbcop, obecneyMpamomuMi  QHKCHDPOPAHHYK CTATHCTHYECKYW MOrpeLIHOCTH
OjiHOKpaTHOTrC Mamepenusi 25; 12; 6 %, KoTopsie NO3BONAIT NPOBOLKUTE KaK 3KChpecs
CHBIE OLIEHOUILIE M3MEPEHHA, HeoDXOoaMMEIE NMPH MAacCcoBOM KoHTpone (OJIbIOro uucna
npod cpenHel H BLHICOKOM AKTHBHOCTH, TaK M BLICOKOIOYHLIC NPENHIMOHHLIE H3Mepe-
HHA Npob MalkX aK THBHOCTEH.

HamepuremssHoe ycrposicteo YH-3BIIZ ocywecrBnser Haxkonueuue W obpaborky
MMIIYIbCOB, NOCTYNanmMX ¢ GlloKa NeTeKTHpOBaHHS, M BHBON HHpOpMauLUM B
IKCNOHEHLMANMLHOM Buje Ha nupOBBIE HMHAMKATODH, a TaKxKe (0 CHeKTpajbHOM
COCTaBe KOHTPO/IHMPYEMOro M3NnyueHus) Ha aHAa/IMIATOP MMITY JIbCA.

lipn nonKMOYEHHH BHEMHEro nepecuersoro ycrpoiicrsa (mampmmep, IM1C02-4aM)
panHoMeTp Moxer oDecrneuuTs H3MepeHne ynensHoW unx ofbeMHOM aKTHBHOCTH Npob
no 5 Bk - kr = (n~1) npu cymmaprom Bpemenn nameperust 30 Mun. JInst MononHuTeNL
HOM 06paboTKy peaynsraToB naMepenus B YH-38112 npenycmortpen Brixon Ha IBM.

OcHOBHEI® TEXHHUSCKHE [JAHHLIE

Ilnanason mamepenns, b -kr—! (n=1) [Ku-xr —! (1)) 20...2-103
[5-10—10,.5-10-%)

OcHoBHas NOrPEIHOCT HIMEPEHHS B IOBEPUTENLHOM HHTEpBANe +50[20...100 Bxc+xr 1

0,95, % (n=Y]; +25 [Brune

syer =l =
554 100 Bxc-xer =1 (n—1)]




TlonoMHKTEbHAS NOrPELIHOCTS MAMEPEHHS NPK HAMWK B npobe < 30
106Ry + 18R (no 20 % obiuedi axrusnocry) win 14Ce + 14py

(mo 45 % obuuesi aKTHBHOCTH),

Bpesdst HIMEPEHHS BKTUBHOCTH PANMOHYKIHna 20 Br + n—! B Bone, MuH <5
Macca MamepseMsix npob, Kr 0,2...1,5
CoBcrpetulit OB NPy HIMEPEHUAX B 3atyuTe U3 cBuHuA 50 M, ¢~ <7
Bpeasi HenpepbIBHOA paboTey,

NpK MUTAKKY OT ABTOHOMHOI'O HCTONHMKA 8

rpH NHTAHKHA OT CETH < 24
HecrabunsHocTs 32 8 u HenpepuBHO# paborsi, % + 8
Morpebnsiemasn mouHocTs, B+ A 15
Pabounit guanason remneparyp, “C 5eee35
HapaGoria Ha 0TKa3, 4 4000
Cpox ciyxbbt, neT 6
[abapurHble pasMephl, MM:

H3MEPHUTENLHOTO YCTPOHCTBa 325 X 215 %115

GNOKa AETEKTHPOBAHHA 2100 x 270

CBMHUOBON 3aLUMTLL 336 X 490 x 761

- Macca, Kr:
HAMEPHTENLHOro ycIponcIBa 4,5
bnoKa aereKTHpoBaHKA 2,5

CBHHLUOBOH 3aLIHMTE

Bera-panuomerpn PYB-01IL [IpegHasnauenst nns uamepeHus obbeMHON M ymeis-
HOM aKTHBHOCTH pamHoHYKmuuoB ¥Sr + %I, 14Cs, UICs, 14Ce + 1#pr, 18Ry + 106Rh,
%Co, K » npofax Bombl, MOTIOKA, IOUBE, CHINYYHX MHILEBLIX NPOAYKIOB HAa YPOBHE
JOITYCTHMBIX KOHUEHTpPALMH M HHXE, a TaKxe B npobax, NpUroToBIEHHBIX METOLaMM
PATHOXMMHYECKOI0 BhifIeJICHHS B KOHUEHTpMpOBaHKHA. HX npuMeHsIoT a5 KoMIJIeKc
HOrO CAHMTADHO-THIMEHHYECKOro KOHTpPONR B MNOJIEBbLIX M NabopaTopHuX YCNOBHSX,
MOMHO HCNOJIL30BATH CAMOCTOSITENLHO HIH C MPOrpaAMMHDYEMBIM MHKDOKaNLKYIISATO-
pom “Inexrponuka MK-44”, a taxxe ¢ mobpim npuHTepoM, paboTanumumM B HHTEpDErCce
HPITP (nanpumep, neuararomee ycrpoiicreo YBBITY-30-004).

B cocras Oera-panHoMerpoB BXOAAT H3MEpHTENBHOe ycrpokctso YH-38I11 u
CMeHHBIe OsioKK nereKtHpoBaHus — BIUKDB-05111, BIUKB-06I1 u BIUKB-06Il1 (B 3aBmcw-
MOCTH OT BAPHAHTA HCNOJIHEHHS).

K nnxneit wacru ycrposcrBa YH-38I11 kpenarcss cMeHHBIE Y3kl [HTAHHA —
CETeBOH MM aBTOHOMHBIA. [INs nepeHOCKM oHO CHAb)KEHO BCTPOEHHON BHIIBHIKHOM
PYUKOIL.

Broku nerexmnpopanus, npeofpasymoine IHEPruw MANyueHs B-yacti ¥ Y-KBaH-
TOB B 3INCKTPHYECKME MMIYIBCH, UYACTOT2 KOTOPLX NPONOPIMOHANLHZ AKTHBHOCTH
KOHTpONMpyeMol cpennt, MoryT paborars CaMOCTOSITENBHO CO CTAHAAPTHON 3/EKTPOHHO-
QM3nueckoif anmaparypoii. MMmymhem ¢ Gi0KOB JeTEKTHPOBAMMS nocrynmalor  Ha
H3IMEDuTENLHOE YCTPONCTBO, THE OCYUIECTBASETCS HIMEDEHHe MX uHCAa B eAMHHALY
BDeMeny,

Yupasnsior Gera-pagMoMeTPOM C NMOMOWIBI0 HETHIPEX KHOMOWHBIX nepeKsioua-
1?"'““3 = "CETb”, "3KCNO3”, "NYCK” u ”CTOIl”, ycTaHOBNEHHHIX Ha JIKIEBOH
(EEDKHEﬁ} NaHeny uaMepurensHoro ycrpoiicrBa YH-38I1l. Hupuxauus noxazamui
OCymecre nsierca ua natupaspanHoM undposoM 1abno. MHKPOKANLKYISTOp H NPHHTED
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nns apromartuueckod o6paborku peaynbraroB HaMmepeHuss ¥ otobpaxennst Ha Oymax-
HOH NeHTE NOAKMOYANT YEPE3 COOTBETCTBYWIIHE PA3ILEMEI, PACNIONIOXEHHBIE ¢ THUILHOK
CTOpPOHM B BepxHed KphHIIIKEe HIMEePHTeNbHOro ycrpokcrea. TaM )Ke HAXOMMTCS paIbeM
ILJIS NOAKIMOYeHKs] cMeHHEIX OnokoB nerekrupoBaHus. Cnesa u cripasa o unudposoro
tabno 6era-pangnonMeTpa pacnoNoMeHbl CBETOMHONLI: TPH clieBa 0TODOpaxalnT BKIOYEHHE
pajHoMeTpa, PeXuM NepenoiIHEHHA CUETUHKA MNM BhBoxa HHGOpMAUMM; CeMb chpa-
Ba - BpeMS IKCNO3MIEY enuHuyHoro uamepenusa (1; 10; 100; 1000; 1800 ¢ i =) u pexum
Kontpons paborocniocobHocTr pammomerpa K. Ilnsi ymoGera pabors oneparopa B
H3IMEPHTENILHOM YCTDOHCTBE BCTPOEHA IPYKOBAasl CHrHalM3alus, nojawiiasi KopoTKuik
eHHMYHLIA CHIHANl B MOMEHT OKOHYAHMA KaXaoro egHHMYHOro M3aMepeHus. |

BxonHo¥ pasbeM NyibTa ynpaBlieHMs OTBEYAeT CTAHNAPTHBIM TtpebOoBaHMAM NO
CONpPAXEHHIO 3EKTPHUECKHMX MapaMeTpoB MOMK/TouaeMbIX ONOKOB [eTeKTHPOBAHHSA,
4TO NO3BOJISET HAPAMBATL DANHOMETDP HOBHIME 0ONOKaMH [ETEKTHDOBAHMsA I
M3MepeHHS DaJHOAKTHBHBIX JArpAIHEHMH MO «- MNK y-Halyuyewwo. Hanpmmep, nyist
panHoMeTpa MOXHO MCNOJB30BaTh ¢ OoKoM gerektHpoBaHus bII3I-131l npns Koarpons
PanHOAK THBHOIM 3arpssHeHHoCTH Npob no y-uanyuenuwo panuonyknuna B'Cs ynensuo
aKTHBHOCTHI0 110 5 - 10710 Ku/kr,

bnox nerextupoBanmsa BIUKB-05I11 BmnonHeH Ha ocHOBE CUMHTHIANSUMOHHBIX
MJIACTHH-CBETOBOAOB IIOJIHOrO BHYTPEHHEro OTpaeHus M3 nuacrMaccel. Cperocbop
OCYIECTBIIACTCA ¢ MPOTHBOMNONOXHLIX TOPLUEALIX MOBEPXHOCTEH IJIACTHH-CBETOBOJIOB,
ONTHYECKHM COUWEHEHHBIX ¢ (OoTOKarogaMu OBYX OGOTOINEKTPOHHLIX YMHOXKHTENEH
(ibB}"] BKJIOYEHHBIX Ha CxXeMy copnajgeHu#. DNOK [OETEKTHPOBAHMA I03BONSAET
M3MEpPATh PAaiMOAKTHBHYH ODBEMHYW M YyHAeJIbHYK aKTHBHOCTE MNpol Ha YpoBHE
ECTeCTBEHHOro cofepxanusi paguonyknmunon. O6bem uamepsiemoi npobu — 800 cm3.

bnoxku nerexrupopanus BJIKB-06I1 u BIDKB-06I11 BrinonHeHs! Ha ocHOBE KoMOH-
HHPOBAHHOIO CUMHTHIUIHIIMOHHOIO JIUTEKTOpa B BHJIE JQHCKA, ONTHYECKH COYJIEHEHHOTrO
¢ dorokaromom ©3IY. [lna pasmewenns u obcuera KoHTponmpyemux npob Gnoxu
NETEKTHPOBAHKA MMEIT BRIBMXHYI0 Kaccery. Obbem uamepseMmsix npob cocrabnsier 6
1 40 ca? cooTBercTBeHHO.

[lo ycrofuuBoCTH K BO3melcTBMI0 TeMIEPATYpPH M BNAKHOCTH OKPYXKaKIIEro
BO31yxa DeTa-panHOMETPEI COOTBETCTBYIOT rpynne B3, a no creneHH 3aulMI{EHHOCTH OFT
BosnedcreuA pogwl — rpynne 1PX2 I'OCT 14254—80. Ouu umesor Bubpoycrofumsoe
ucnonsenue no rpynne 3 COCT 12997-84.

KoMnnexKTHocTs NOCTABKM: MIMEpHTE/bHOE yerpodcrso YH-38I11; xomnnexr
3anacHuX vacred M MNpUHanNexHocted; GNOKM MEeTeKTHPOBaHHS B 3ABMCHMMOCTH OT
MOIHPHKALMH PATMOMETpA.

luanasonr: namepenui Gera-pasmoMerpa npuseners B rabnuue 2.43. '

2,43, [Imanasoun: wasepesmit Gera-pajmonerpa PYB-0111

Bnok merexrHponanus Tun npobui Inanason usmepenus, bx/n; B/xr
(Ku/m; Kw/xr)
B JUKB-05111 Bona 1,9...3, 7 10% (5~ ﬁ""...l -10-7) '
BJUKB-0611 » 2,0-10 ...3? 108(5-10—%...1-10—%)
BJUKB-061T1 » 2,0:102..2-105(5-10%...5:10—9)
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lpumeuanue. IIpn MaMepenusax B nopepurensHom uurepsane 0,68 3a 30 MHH H3Mepe-
HUA MUHMMANBHO MIMEpsieMast AKTMBHOCTh MOXeT OuiTs crikena: no 1 Bx/n (210~ Ku/n)
npu pabore ¢ 6noxom perexrupopanus BIDKB-05I11; mo 37 Br/n (1+10=9 Ku/n) npu pabore ¢
gnoxom perextuposanus BIDKB-06I11; no 2-102 Bx/n (5+10~9 Ku/n) npu pabore ¢ GoxoM
HeTeKTHPOBAHNS BIDKB-06I1,

OcuOBHEE TEXHMUECKHE JAHHEIE
HonmycTiMas OCHOBHAA OTHOCMTENbLHAS [IOT PELIHOCTS B KpaiiHed + 50
joKHElH TOUKE IHanasoHa uamepenns, %
HanpsokeHUe MUTAHNUS:
OT CeTH IEPEMEHHOr0 T0K4, B 220 (50 ')
OT BHELUHEr0 MCTOUHMKA NMOCTOSIHHOro TOKA
HanpAxeHuemM, B +6 1 +12
eMKOCTBIO, Ay =2
TOKOM, A 2 0,15
Hapaborka Ha 0TKa3, 4 2500
Cpox ciyxDui, ner 6
abapurHEIC DA3MEDEL, MM:
H3MEDHTENLHOro yerporcrea YH-38111 322x210 %103
BIIOKOB OeTeK THPOBAHHA:
BJIKE-05I11 680X 190 X 106
B JIKB-06I1 300210 %116
BIDKB-06IT1 322 X245 X125
Macea, xr:
YH-38111 4,5
BILKB-05111 5,5
BJUKB-06I1 3D
BJIKE-06I11 4,0

3. IPUBOPHI ANA KOHTPONA MAAPONOIAYECKUX NOKA3ATENEA
KAYECTBA BOJbI

3.1. N3MEPEHME NAPAMETPOB BOJHOIO NOTOKA W YYET EFO CTOKA

B coorsercrauu ¢ FOCT 17.1.3.07-82 *Tipapusa KOHTPOJIA KauecTBa BOIbl BOLOEMOB
H DOIOTOKOB” NporpaMMa KOHTPOJIS O MMIPOJIOrHYECKHMM MOKA3ATeIsM npenycMarpu-
BAET onpeesieHke CICAYIOIIAX TAPAMETPOB: pacxoa Boms! (Ha BONOTOKaX), CKODOCTH
TeUEHH (NDH ONOPHEIX U3MEDEHMSIX PACXONa) Ml YPOBHs Bons! (Ha BomoeMax).

YpoBerk Bogm. BhiCOTY NOBEPXHOCTH BOMH B BOXHOM 06beKre Hall YCNOBHOM
FOPH3OHTANLHOR NIOCKOCTBIO CPaBHEHUS! (HEHAMEHHO 10 BHICOTE) HAIBLIBAIOT YposHeM
800bt, a yCTDOHCTBO N/t M3MEDEHUs YDOBHSI BOLH B BONOTOKE WM BOfOEME —
8000MepHBIM NOCTOM.

BricotHoe momoxenue uameputensuax YCTpOJicTB BOJOMEDHBIX NOCTOB HEoBXOMMMO
CHCTeMaTHyecKH NpoBepATs, N03TOMY MX 0DOpYyHYIOT penepaMM — OCHOBHEIMM M
KOHTpONLHBIMU. KoOHTpONBHBIE peneph NnpenHajHauYeHBl JIS  CHCTEMATHYECKOro
KOHTDONA 33 BHICOTHBIM MOJOXKEHHEM BOJOMEDHBIX YCTPOICTB.

llo xoHcTpyKIMK pasnuvator BOJIOMEDHEIE IMOCTHI:
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HelnepejjaToyHnie, Ha KOTOPBLIX YPOBEHb BOJbLI OTCYHTHLIBAKT HENOCPEJACTBEHHO IO
NeNeHHAM DeifKH, CMauynBaeMOH BOJIOH;

fnepelaTouHbie, ria¢ ypoBeHb BOAbI PHKCHPYETCH HAa HEKOTODOM DACCTOSIHHM OT ee
cBODOHONM MOBEPXHOCTH, TO €CTh NOJNOXKEHHE YPOBHS BOJbI NEpeiaeTcs permcIpupy-
foueH yacTy npubopa Npy NoMOLLH JaTUHKa,

llepenatounnie mocrel GHBAIOT HECKOJBKHX BHIOB: ¢ HCABTOMATHYECKHUMH OTMETUH-
KaMH ypOBHS BOJbI, ¢ aBTOMATHUCCKHMM OTMETUHKAMH YPOBHSA BOJb; C HENPEPHBHOH
perscrpanselil ypoBHS BOJsl IIpH NOMOIUM cCNENMANbHBIX NpubOpoB — caMonKcueB
YPOBHS BOJN MIM JHMHHrpadoB; ¢ IMCTAHUHOHHBIMHA YCTPOHCTBAMY, MOIBOJISIIONMMH
H3IMepHTh YPOBHM BOJBI Ha 3HAYMTEJIBHOM pacCTosfiHMM o1 BogHoro obbekrta. Ha
AMCTAHIMOHHBIX YpOBHEMepoB Haubonee 4acTo NPHMEHAKT TaKHe, ¥ KOTOPHIX MOoKasa-
His» aTUMKOB YpOBHA Npeobpa3ywrcs B 3/NeKTPHUECKHE MMINYJLCH, [lepefaBaeMeie ¢
MOMOLILIO JIMHMM CBS3H HA 3HAUMTENLHBIE paccTOSHMA 0T BogHOro obnexTa.

Kpome penepoB BOJOMEpHEIE MNOCTH o00OpyayloT peHKaMH [jisi permcrpalMH
npenefibHLIX YPOBHEH BOIILL.

B mnpaktHKe rMIpOMEIpHYECKHX M3MepeHMH Haubosee IMPOKO HCIIONL3YIOT
camonucen; yposus "Banmai” (puc. 3.1). Illonnasox 2 npubopa nogHumaercs HIIH
onycKaeTcs BMECTE ¢ YPOBHEM BOMAb. JTO ABMXKEHHE NONJIaBKa MnepenaeTca Ha nepena-
TOYHEIH M 4acOBOH MEXaHH3MBI, ¢ NOMOUBLKY KOTOpHX Ha pasrpapnenHol Oymare
(neste) sanuceBaercd rpaduK HMIMEHCHHS YypOBHSI Bogkl Bo Bpemenu. JliMHa tpoca
(nmuna oxpyxsocTH) Ha Kojece 4 — 300 mm, a Ha Konece 5 — 600 mm, no3ToMy OHH
ofopoT MONJNABKOBOro KOMNEca COBCPIIAETCS NPH M3IMEHEHHMH YPOBHS BOJIbl COOTBETCT-
pexHo uepes 300 unum 600 mm. Mlonnaskosoe Koneco uepes wecrepHu 6 u 17 (nepenaroy-
Hoe orHomienHe 1:5) spaiaer Gapaban 16, Ha KOTOPOM HaxXOMTCA AMarpamMmHas Dymara
(mummrpamma), ynepxuBaemas B npopesn saxumoM. llepo 15 yKpensieHo Ha KapeTke
10, xotopasi CKOMB3IKT [10 JIBYM HanpapisiomuM crepxus 12 napannensHo ocu bapaba-
Ha. Yepes Kaperky 10 npoxomut rufKasi TOMKas CTajbHasi CTPyHa, K OJHOMY KOHLY
KoTopoi nopsemeH rpys I4, nepexunytnui yepes ponuk 13, Jlpyrod KoHel CIpyHBI,
npoxonsiules yepes po/MK 9, HamotaH Ha DapabaH 8, yKpenneéHHBIH Ha OCH 4acoBOro
mexanusma 7. Jlpy MaMeHeHMAX YPOBHS Boasl NOMNIABKOBAas CHCTEMa OCYLlECTBiASeT
nponopuMoHansHoe yrioepoe nepemeuierHye fapabana 16. OnHOBpEMEHHO PABHOMEDPHO
nepemenjaerca u nepo 15 — napannensHo ocu 6apabGana non nedcTBueM Beca rpysa 14,
cMateiBaolero crpyny 11 ¢ bapabana 8, yCraHOBJICHHOIO Ha OCH 4acoBOIro MexXaHHIMa
7. llpx 3ToM Ha gUarpaMMHoeMH OyMmare 3anucHBaeTcH rpapuK HIMEHEHHS YPOBHS BOJIBI
MO BpEMEHH.

YcraHOBKHM caMOIMMCIIEB YPOBHS BKIIOYAlT:

cofCTBEHHD CaMOMNMCEel, pa3MellaeMEIH FOPH3OHTANLHO HAa MpOYHOM CTOJNHKEe 5
(puc. 3.2) uau KpoHmTeMHAX C YYeroM BO3IMOXHOM aMINMTyan KonebGammil ypoBHS
BOJIH

Konojaey 3 anst rauieHMsd BOJIHEHHA M COIMAHMA YCIOBMH, HCKILOUao1nx obmepaa-
HMe nonsapka. OTMerKa JHa Konojua Ao/xHa OBITE HMXKE MHHHMAJIBHOIO YDPOBHS
poau B pexe. Ceuenne TpyOm 2, coenmumoued BONOeM C KOJOMUEM, NPHHHMAIOT
pasasiM 0,01...0,05 ot nnowmanu cevenus Konoaua. Jlns Konrpons ceobomHoro coobuge-
HUA BOJOEMA ¢ KoJlogueM BHYTPH KoJIofla yCTaHaBNMBAaT peHKy 4, orcuers IO
KOTOpO#H CpaBHMBAIOT € I10KalaHHUAMM peeuHoro (cBaiHoro) nocra;

Bynky I nns 3auuTsl CAMONMCHA OT BHEINHUX BO3NeicTBHHM,
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Puc. 3.1. Kunesaraveckan cxeMa CaMOmHe-
I yponas *Bangai®:

I = rpys nonnaeka 2; 3 — nporusosec; 4 1
5 — nonnaskonwie xoneca; 6 M 17 — wec-
TepuH; 7 — yacoBoi MexaHMaM, § u 16—
Gapabauns; 9 u 13 — ponuxy; 10 — Kapexr-
Ka; !l — crpyHa; 12 — manpaBnsuomme
CTepikHM; 14 — rpys; 15 — nepo

I' - Gynxe; 2 — Tpyba; 3 — xononmewy; 4 —
Peiiica; 5 — cronmK; 6 — cAMOMMCEL] YDPOBHA:
7 - BapaGan




OcuopHLE TEXHHUSCKNS QAHHLIE CAMOIMACIIA yposas *Bannai™

Ilpenen pervcrparpas HIMEHEHHA YPOBHA BOILI, M b
Macwrrabui samsc:

YPOBHSA 1s1: 1 1252 1:10

BPEMEHH, MM/T 12, 24
Bpemsa paborii waCOBOro MeXaHnIMa JuiA Maciuraba, u:

12 vo/u 26

24 yvou/u 13
MorpemHOCTL 3aIKMCH YPOBHS NPy Maciurabe Jamdcs, s ;

1:1 +

1:10 + 10
['abapurHbie pasepst, MM 550 265 X 210
Macca, xr 20

Camomaceny yposHs BomM Jmyensuoro pmedicresma I'P-38. llpenmasnavuen mist
PErHCTPAIIHM N0 BPEMEHM HiIMEHeHHH YypOBHS BOJH Ha BONOMEDHEX MOCTAX, YHancH=
HEIX OT HACE/ICHHBIX NMyHKTOB, KOTOPHE HE MOXEeT eXeCyTouHO Nocemars Hab/uonarens.
IlonnapKoBaA CHCTEMA 3TOTO CAMONKCIIA AHANOrMYHA NOINIABKOBOH CHCTEME CAMONKCLIA
"Bannaif”. Pasnuuamics OHM JIMIUL T€M, YTo IOIUIABKOBOe Koneco camomucua [P-38
COCTOMT M3 OMIHOrO, a He M3 aByx auckos. Ilosromy B [P-38 nonnasxkopoe Koneco
npuBoaMT B aBimxeHne He Gapaban, a KaperKy ¢ KapanpamoM. bapabax xe Bpautaerca
NpONOPUHOHANLHO XONY BPEeMEHH Noj BO3JeHCTBMEM yacoBoro Mexanusma. Macuurabur
perucTpany BpeMEHH H YPOBHS HIMEHSIOT, 3aMeHAA WEeCTepHH B pPefyKTopax.

llns paamenienus camonucua HeobGxomum Konogen ¢ Oynxol Han HEM. CronHK
HJIH NONKY nnsi ycraHoBKH npubopa ¢yHmameHTaNbHO 3aKpennsnT B creHke Oynku
HiK B BepxHeil yacT KoJiofnua BHONE MAKCHMAJILHOIO YPOBHS BOJK B HEM HE MEHeeé
yem Ha 0,5 m.

OcuonELe TEXHHIECKHS [AITHEE
Jl1anssos perucrpaiMy namMeHeHMi ypoBKs BOMK Npu maciurabe samacH, M

1:10 Do
1:20 0...6
ToynoCTL perucTparpas, oM +1
Macurrab sanmmci no epemenn (Mp/4) npu wacrore spautenns Gapabana:
omuH obopor 3a 8 cyr 2,0
g sa l6cyr 1,0
" 3a 32 cyr 0,5
TOYHOCTL XOMa YACOBOro MEXAHHIMA, MHH:
38 CYTKH 5
sa8cyr 40
3a 16 cyr 80
38 32 cyr 160
JUTHTe/IbHOCTL XOMA YacoBoro MexaHnsMa 0T OJHOro 3aBOJa, CyT 38
Jnanasor pabounx remneparyp, “C 30...45
BepoarHocrs 6esorkasnoil pabore 3a 1000 4 0,94
Cpemunit cpox cnyxbei, ner =6
TabapurHeie pasMepst, MM 545X 305 215
Macea, Kr 2



Camomuuuyuiii nonnasKopui yponuesmep [P-116. llpeniasnaueH njia yaMepenus
J perucTpaLii YPOBHSI BOJBI B PeKaXx, 03epax, BOAOXPaHuuuLax, 6onorax u npuOpex-
soif wactH Mmopeil. OH ocymecTBNSeT MHORKANMIO M DErHCTPAalHI0 YDPOBHSA BOXHI Ha
gHarpaMMHOHM JIeHTe, npeo0pa3oBaHHME YpOBHS BOAL! B INEKTPHueCKMM CHrHam mns
noaKMoYeHUA K ABTOMATHYECKHM rHIPOMETEOCTAHIMAM HIH IPYTHM aBTOMATHYECKHM
§ IHCTAHIHOHHBIM CHCTEMAM.

[lutanue npubopa — oT BCTPOeHHOM axkKymyasaropHoit Garapen nubo or moBoro
BHELHEro HCTOUHKKA MOCTOSTHHOIO TOKa HanpshkeHuem 6...9 B.

OrnuuurensHue ocobennocts ypopHemepa [P-116:

OCHAILEH ABYXYACOBLIME NPHBOJAMH — OCHOBHBIM (INEKTPOHHO-MEXaHHYSCKHM) K
pesepBHEIM (MEXAHHUECKHM, NO3BOJISIONMM DErMCTPHPOBATH YPOBEHb BOAM TP
OTCYTCTBMM MCTOMHHKOB 3/7IEKTPOIHEPI HHM),;

aBRTOMATHYECKAR HHOHKALMA HIMEPHEMOro YPOBHSI BOMBI;

NoNJaBKOBLIA JaTuMK ¢ ABOMHOMK netiel HeKiuoyaer NpocKabibiBaHHe 1poca;

BOIMOXHOCTh MCIMOJILIOBAHMA ABYX cnocobop 3anucH — KapasHpamom Ha Gymaare
MM JABCAHOBOM KAJIbKE M METAJIMUEeCKHM CTepiKHeM Ha Tenno4yBCTBHTE/IBHOM
6ymare Th-1.

Ocnopmaule TEXHHYECKHE NAHIIE

JlanasoH naMepeHui, M : Uy 1 B T ARS
0...10
Macwarab permcrpaipin:
YpOBHA 1:1; 1:2; 1:5; 1:10; 1:20
BPEeMEHH, U 12; 6; 2; 1; 0,5; 0,25
OcxopHAan NorpeiHocTh HaMepenns (cm) npy macwmrabe
PerucTpAaLMM YPOBHA:
1:1 1,0
1:2 1,5
1:5 2,5
1:10 5,0
1:20 10,0
lopor yypcreurensuocTH, MM 2
llpogomxurenshocts peruerpaums, cyr 0,7; 1,3; 4; 8; 16; 32
labapsranie pasmepst, MM 500 < 280x 25
» KT 16

Harusx yposus sogu JYOL Ilpensainauen nna uaMepenus B uudposoi opre
YPOBHA Boghu ¢ pagaued 3ICKTPHYECKHMX CHrHAJIOB KOHTPOJISE NPH JOCTHIKCHHH IBYX
Mobrix 3agaHHBIX NONOXEHHH YpPOBHS, 8 TAKXKXe NMCTAMLMOHHOM Nepejauyl pesynsLTaTa
HiMepeHus B uge Koja. OH cocToMT M3 ABYX uacTed — nepeuuHoro npeobpalopaTens
M npeobpasoparens "yron — Kog”.

llepeuunrif npeobpasoBateNs BKITOYaeT NONNABOK, KAHAT MOABECKM INOMIABKa,
MCpHLIA Gapaban, Gapabax npoTHBOBeCca, KaHat MOABECKM NPOTHBOBECa H NPOTHBOBEC K
fipenHasHaven gna npeobpasoBaHus M3IMEHEHHS YPOBHS BOAL B NPONOPLIMOHANEHEI
YTOJl NoEOpoTa PHIXOAHOrO Bana.
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IIpeobpasosarens “yron — Kox” COCTOMT U3 CYETUMKA nepenaiomero rnpeobpasopa-
TeJIsl, CHIHAJIH3ATOPOB KOHTPOJNA 3aaHHBEIX MOJIOKEHHH YPOBHS BOJIK H [IpEeIHA3IHAUCH
nns npeobpa3oBaHus yriia NMOBOPOTa BXOXHOIO Bala B KOJ, AHCTAHUMOHHOM IEpenaun
pesyNbraTta H3MEpeHusl B BUje KOJa, 4 TAKIKe BBLIAYH KOHTPOJBHOIO 3IEKTPHYECKOro
CHrHaJa 0 JOCTHEHMHM 3aIaHHOrO 3HAYCHMS YDOBHS BOJIHL

OcHOBHEIE TEXHHGECKHE NAHHEIE

Ilnanasos HaMepesns, oM 0...400
OcHOBHAA NOTPELIHOCTD HIMEDPEHHS, CM:
CUBTUMICA + 1,0
nepenawoinero npeobpasoparens 1,0
BrixogHOM cHrHAan E murnyno-pecaTHyEbIH Kog
Yuceno nexan 3
Llexa equHEHIGL MIAUIErO PA3PANa, CM 1
llena genenusa pasHOMEPHOH uKank! Hapabana Mnamuero 0,2
paspsana, oM
Uneno paspamHeIX WKH 8
INEeKTPHYECKME NEPAMETDPE! PAIPANHON LUKHE] QaTurKa:
KOMMYTHDYEMAS MOLHOCT: IIPH pabore Ha aKTUBHYIO <9
Harpysxky, Br
IUAMA0H KOMMYTHPYEMBIX TOKOB, A | L Il.'l_q...ll,S
IManasoH KOMMYTHPYEMEIX HANpsxeHmit, B:
LA LEIH NOCTOAHHOr 0 T0KAa 5...180
2 nepemeHHOro ToKa (peficrByrolee sHaueHue) 5...120
Usicno cHrHANM3aTOPOB KOHTPONA 3a1aHHLIX MONIOMEHHHA YPOBHA 2
BOJILI
CHrHANM3aTOpLl KOHTPOJA PACCUMTAHBI HA KOMMYTALMH TOKA:
cuaIoH, A 2
Hanpaxenueu, B 220
IlorpeiHocTs BRIISYM KOHTPOJNIBHOTO 3JIEKTPHYSCKOr0 CUIHANS, oM +1
Pexxym paborer Kpyrnocyrounsit
['abapursbie pajseprl, M 400 300 230
Macca, Kr 5,4

MEorod yHKIMOEANEHEG NOMNaBKoBb ypoBHemep YIIM-2 IlpenHasuaueH pnid
H3MEPeHHA TIONOKEHHA 3aTBOPA M MHIHKALWM MEeperans ypoBHEH BOINB! B OTKPHITHIX
OPOCHTENBHBEIX CHCTEMax, BONOBEINycKax. B ocHoBy ero paborel nosokeH crocob
NpAMOro CNEXeH)s cucreMoif "IoNIaBoK — NPOTHBOBEC” 33 YpOBHEM BOXLL. JInH.FHoe
nepeMelieHKUe Nolnaesxa npeobpasyercas B yrjoBoe MEpeMelleHKHe Bemyllero sana
pemykropa. PelyKTop NpPMBOOUT B JBMIXEHME MOTEHUMOMETp, KOTOPBIA C IUIATOR
npeobpazosarens dopMupyer CUrHal TeNeH3MepEHMS.

Bapuaius BRIXOJHOrO CHrHaNa He MpeBsunaer abcoMOTHOrO 3HAYEHMS JOMYCKa-
MO OCHOBHOM IOrPeHOCTH.

Yposremep YIIM-2 umeer 84 monudpHKauMy B 3aBACHMOCTH OT OCHOBHOH BBRINOJN-
HseMoM  QYHKUMH, IHANa3oHa HIMEPHeMHX YPOBHEH BOJbl, BHAOB BHIXOJHOIO
CHTHana.

B KOMIUIEKT IOCTABKH BXOXISAT: ypOBHEMep; IBa NPOTHBOBECd; ABa NOMJIABKE;
BTYJIKa; KOPIYC; KPBIUKA; KOMIJIEKTE JaliacHBIX yacTelf M MpUHAJJIeXXHOCTEH, MOHTaM"
HBIX yacTed M IKCIUTyaTallMOHHOM HoKyMeHTauuu (nacnopr, TEXHMYECKOEe ONHcaHHMEe H
MHCIPYKLUMS 110 IKCITYaTally); METOIHUECKHE YKa3aHH,
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OcHOBHLIE TEXHHYSCKHE JAHHEE

OcsoBHAA 0T PELIHOCT N0 BLIXOAHOMY CHIHRNTY H YKa3areimo 1
aecrHoro orcuera, %
[lopor GyBCTBHTEINLHOCTA 11O BRXOMHOMY CHIHATTY < 0,25 or gomycxaemoi
OCHOBHOMH NOTPeLIHOCTH
JlnanasoH U3MEPEHHA YPOBHA WK MONOKCHHS 38TBOPA, M 0...1; 0...1,6; 0...2,5;
0...4; 0...6
JlianasoH HHOXKALMK Epenans yponHei, M 0...0,4; 0...0,6
122308 HIMEHEHHA BEIXOQHOrO CHrHANA:
klu 2..4; 1...2
MA 0...5;0...20; 4...20
B 0...10; 0...1

HarotoBuTeNb — ONBITHO-3KCNEPHMEHTaNbHLHA 3aBon "BopgoasTomatnka”, Keipraacras.

JMcTaHIHOHHLIE M3MEDHTENh K [MOINABKOBHM CaMOIHECIAM YpPOBHA BOXE
IH-YB-1. llpennasnayen nns rpeobGpa3oBaBus yria nosopora BxonaHod ocH npeoGpa-
soparened AMHS5.100.000, AXKHS.100.001 snu AXKHS.100.002 (B 3aBMcHMOCTH OT THIIA
CAMOMNMCIIA YPOBHA BOJLI) B COOTBEICTBYLIEE eMy JHAUEHHe YDOBHA BOJL! M BHIauM
HHQopMalHH Ha uHbopmauKoHHOE 1200, a TaKiKe A8 MHAMKALMK TeKYLIEero BpeMe-
Hu. B ocnosy ero paborn noJsiomeH nNpuHUMN npeobpajoBaHHS MIMEHEHHA yria
nopopoTa BXOAHOH ock npeobpazoparenis (YypoBHS BOABI) B OTHOLUEHHE CONPOTHBICHMI
¢ nocnenywounM npeobpasoBaHueM ero B 4acToTy CAeAOBaHHA 3JIEKIPHUECKHX HMIY b~
cob. YacrorHbii curdan npeobpasyercs B uupposoi Kox. IlpeoGpasobanHas BenmuMHa
orobpaxkaercd B QUINUECKHX eIHHHIAX HA HHOMKaTopHOM Tabnio.

KoHCIpYKTHBHO H3MEpHTENlb COCTOMT K3 npeobpasomarens, corjacywuero
yCTpo¥cTBa, JHMHMH CBS3Y, uudposBoro HiMepurelsHoro npubopa ypoOBHS BOOE
ITHIT-Y B-1.

B KoMmnjeKr liocTaBKH BXOUAT: uHdpoBoi HaMepHUTEIIbHLIA NpUbop ypOBHSA BOMB
LIHII-YB-1; cornacywomee ycrpoicTso; npeobpasonareis (MCNoNHeHKE COrNAacHO 3aKasy );
ABe pacnpeaenureNbinie KopoOKu; komnnekr xabeneil; xabens KYIP (nnuHa Kabens
OroBapMBaeICcs MpH ero 3aKase); KOMIIEKT TeXHHUECKOH JOKYMEHTALMH.

3HaueHMsi BXOQHOrO curHana waMepurens (yria nopopora BxogHod ock npeobpa-
30BATEJISI B 3aBHCHMOCTH OT €ro MCMoNHEeHNs) NpHBeneHbl B 1abuue 3.1.

3.1. Yron nopopora BXOGHOro Bana MPeoSPasOBATEINs B IJABKCHMMOCTH OT [IHANAIOHA HIMEPEDLS
JULA PASNIMYHEIX THIIOB CAMOMACIICH

e

¥ron nopopora BXOAHOrO BANA
Tun Tun npeobpasoparensi (pan) B 3ABMCHMOCTH
camMonucya npecbpasosarens OT AHAIA3S0HA HIMEPeHHMA
300 600 ‘J: 1200
M AJKHS.100.000 10m 20n 40n
Bangaiz” AJKHS.100.001 4 - -
I'P-38 AXCH.100.002 40 407 =

293



Ocuopnne TeXHHTECKHE JAHHEIE

Jonyckaeman norpeinHocTs npubopa, % AManas’oHa H3aMepeHHs < 0,4
BXOIHOro curHana
J¥cTaHUMOHHOCTD HIMEPEHHSA, M 5000
[liTanKe or ceT NepeMEHHOroO TOKa:
Hanpsixenue, B 220
yacrora, ['Ly 50
Iorpebnseman Monmocers, B+ A 250
I'abapurHBIE DAIMEDEI, MM:
LHppoBOro HaMepurTensHoro npubopa ypopssa eopsl 1IHIIT-YB-1 480 %< 140X 300
COrNACYILEero yerpoicrea 110X 225X 215
npeobpasoBarens 75X 85 %120
Macca (Ge3 nuHMK cBA3M), KT 25
Huanason pabounx remneparyp, °C:
wihposoro uamepurensHoro npubopa ypossi bomst HHII-YB-1 1...40
COrNAacywLIero yerpoicrea ~50...+50
npecbpasoparens =35... 445

lleperocaoil ypopaemep YKII-6. llpennasnauen nns onpenelneHus ypoBHS BORK
B HaDmOMATeNBEHEIX CKBa’kKMHAaxX M Ha OTKDHITHIX KaHanaX, OCHAM[EHHHX H3MEpHTelb-
HBIMH Kononuamp, IIpHHIMI ero medcTBMA 3aK/I0Yaercd B M3MEDEeHHH PacCTOSAHHA 0T
MEeCTa YCTAHOBKHM ypOBHeMepa IO MOBEPXHOCTH BOXLI NMocpenctsoM npeobpazoBaHusi
JITHEHHOro NepeMelleHHs MEePHOM JICHTH B YIJIOBOE MepeMeleHne nepdoprposaHHOro
nucKa,

llog nescTBHEM CHNBI TSXKECTH IPy3 ONYCKaeTcsa B CKBaXXMHY MnuM Habiumojareims-
HBIH KoJojien, pajMaTsiBasi MepHylo NeHty c OapabaHa — XxpaHMIHuIa MEDHON NEHTHL.
Bnaropaps cunam TpeHus mMepHas JIeHTa BpaulaeT nepdopupoBaHHBIN gHCK. Qorompe-
ofipasopatens npeobpajsyer yrjoBoe nepememieHue nepdhopHpoBaHHOrO MAHCKA B
NoCNeNOBaTeNLHOCTh IIEKTPHUSCKHX MMIYJLCOB, NMPONOPUHOHANLHYI NIMHE MEpPHOH
JIeHTH, pasMatsiBaeMol ¢ Dapabana.

B MOMEHT fOCTHXEHHS Ipy30oM NMOBepXHOCTH Boasl cpabaTeiBaeTr 31eKTpOMarHHT,
sKOps Kotoporo pacduxcupyer TopMos. TopMos noy meHcTBHEM BO3BPAaTHOM IPYXXHHB
npuxKuMaercs K weKe bapabara, obecneunsas NIABHY0 0CTAHOBKY Majalnlero rpysa.
IoncunranHoe B GnoKe npeobpa3soBaHKs YMCIIO MMITYJILCOB NEPENMCHIBAETCH B MHK]DO-
KalsKYNATOp, B KOTOPOM ocyuiecTB/isuoTcs 00paboTKa NaHHBIX HIMEPEeHHS! B HHIHKAa-
LUS pe3ysbTara. .

Mepayw neHTy HamMarteBalT Ha Oapaban ¢ IomMoupio pyukH. Hanpasinsuoixe
POJIMKH chyxar nisi obeciieyeHMs MIABHOCTH OBHMKEHHA MEpPHOH JIEHTH! M CO3JaHMA
HeoOxomuMmoM qyru oxeara MepHOMH nexToi neppopuposanHoro mucka. Pachuxcuposa-
HHE rpy3a B MOMEHT Hauajla H3MEpeHHs OCYULECTBIISAIOT ¢ NOMOILI0 KHOMKM.

YpoBHEMED 3aKDEIBAIOT KO YXOM, KOTODHM 3al{KIIaeT ero H3MepHTEIbHYH 4acTh
OT MexaHMuecKux noppexnenui. [Ipu nepeHocke M TpaHCcNopTHpoBKe npubop craBar B
YKNanouHsli siumiK, obecrneuuBaiommii ero repMeTH3auMi0 OT BO3nedcTBHMS BHeLIHeH
Cpe/IkL.

B KoMmiekT IOCTABKHM YPOBHEMEDa BXOMMT: YKIAIOUHBIN SILUKK; 3a3€MJIIHTENb;
PYuKa; WIHYp; NHTAHKE; NBEHAOUATh AKKYMYISTOPOB; KOMIUIEKT 3alacHBIX u4acredt M

npusaanexsocredl (3UIl); macnopr; rexumueckoe onmcanue u HHCTDYKLHA IO IKCIUTY-
aTalMH; METOIHUECKHE YKa3aHHs 0 MoBepKe.
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OcHOBHNE TEXHWYCCKHE [JAHENE

[l#arI230H HIMEPEHHS YPOBHS BOMLI, M 0...6
[lorTycKaeMas OCHOBHAS OTHOCHTENIbHAR NPHBENEHHAsT MOrPeLHOCTD +0,1
yIMEPeHRHA YPoBHS, %
JmKaNA YPOBHSA BusyansHasi, undpo-
Bas, B METpax
Mlorpebnaemas MOUHOCT:
OT CETH MNEPEeMEHHOro TOKA
HATpsXenue, B 220210 ¢
yacrora, ['1 5
cHila ToKa, A 4,5
0T AKKYMYNATOPOB, CHJIa T0Ka, A 0,8
Bpesasa HeNpepuIBHOA paboTH OHOro KOMNJEKTa AKKYMYNATOPOB, 4 3
KoHCTpyKUMS YPOBHEMEPA NOIBONALT HIMEPATH YPOBEHL BOIH 6...10
B IMANalHeE, M
lMor peluHocTb HIMEPEHHA YPOBRHA B auanasoxe 6...10 m He nopmupyercs
[abapuTHLle DASMEDRI, MM:
ypoBHEMEDE 290 X120 %130
YKNAN0YHOro ALHKE 360 X220 > 180
Macca ypoBHEMmepa, Kr:
B YKIAHOYHOM SAIMKE ¢ KomnaexroM 3HII 6,0
Bes xomnuexra 3UI u yknagousoro AimKa 3.5
YonoBwA IKCIUTY ataipm:
TEMIEPATYPA OKPYxawowed cpenst, °C 10...35
OTHOCHTENIBHAA BIAXHOCTL BOMY XA NpH remneparype 30 °C, % 80
‘33""""““ KPATKOBPEeMEeHHAS TEMNEPATYPA OKPYXa0LI1eH cpes, 0...10

Haroropurens — JIpoeKTHuA KOHCTPYKTOPCKO-TEXHONOrHUeckKHi mHcTHTYT "Bonoanroma-
TMKa ¥ MeTposiorua”, KmpruiacraH.

Axycrugeckmii yposHemep JIJXO0-3. [lpepHazkaueH [ns HIMEPEHHS YDPOBHA
HUQKHX, B TOM YHC/NE BAIKHX, HalMMNAa0IHX, BHNAJAIMKX B OCAJ0K, a TaKke
CRIYyYMX M KYCKOBHIX cpen. [IpMHIHN ero nedcTBHA 3aKJI0YaeTcsl B JIOKAUHH YPOBHSA
JBYKOBLIMH HMIYJIBCAMH, NPOXONSIIMMHKE Yepe3 rajopyl cpeny, M OTPAXEHHH 3ITHX
HMNYJIscOB OT TpaHMuL pasjieflia “ra3 — KoHTponupyemas cpenma”. Mepo# yposus
CllyXHT BpeMSs pacnpoCTpaHEHHS 3BYKOBBIX KOJieDaHHH OT MCTOYHHMKA H3Ny4eHHs [0
KOHTpONKpyeMO¥ IpaHHIIbI pa3fiesia cpell ¥ obpaTHO [0 MPHEMHHKA.

Y pobHemMep COCTOMT M3 aKyCTHYECKOro H NMepefawliero HaMepHTeNbHeX Nnpeobpa-
JoBaTesiell M M3roTOBNSIETCH B NATH MOAMHKaUMAX.

OciopEme rexsmmecxue namame

lpenenu namepenns, 6; 2,5; 4,0; 6,0; 10,0; 16,0; 20,0; 30,0
TOYHOCTH 1,05 1,5

Brixomuoit curnan, MA 0...5; 0...20; 4...20

2HHE — 0T CeTH NEPEeMEeHHOro ToKa:
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+22
Hanpsukenue, B 220 23

gacrora, [ S0x]
Iorpebnaeman mougHOCTs, B - A <15

Axycruueckue marymku ypopHs JX0-5. [IlpenHajHaueHnl [Jis HeNpepHBHOIO
aBTOMATHYECKOr0 NMCTAHIMOHHOIO H3MEDPEHHS YPOBHSA XHIKHX, B TOM YHC/E€ BHCOKO-
arpecCHBHBIX, a8 TAKXE ChHINMYyYHX B KycKoBbIX cpeg. Ilpunumn ux melicTBHS 3aKmoyaer
¢Sl B IOKALMK YPOBHS 3IBYKOBBIME HMITY IbCAMH, MPOXONAILMMH YEpe3 rajoByo cpeny,
M OTPAXKEHMM ITHX MMIYJILCOB OT PAaHMILl pasjesia “ra3 — KOHTpoJMpyemasi cpema”.
Mepo# ypOBHA CIYXHT BpeMs PacnpocTpaHeHHs 3BYKOBBIX KonebGaHMM 0T MCTOYHHKA
H3Ny4YeHHS 110 KOHTPONMPYeMOM rpaHMIBl pasaena cpen  obpardo o MpHeMHHKA.

HenonHense gamuKop MoOXeT DT KaK OHO-, TaK ¥ MHOroroueuHsM. JaTuMKH
ONHOTOYEYHOro HCIOJHEHMS COCTOAT M3 ONHOro aKycTHyecKoro npeobpasosatens (All)
M OQHOro nepenawiero ¥aMepurensHoro npeobpasosarensa ITHH-5, a gaTuuky MHOroTO-
YEUHOro MCHOJHEeHMs — w3 Heckoimskux AIl (mo 5 no umeny o6beKTOB KOHTpOJS),
onHoro npeobpasoparens ITHH-5 u nepexk moyatomero yerpo#crea YII-1.

B 3aBMCHMOCTH 0T Ha3HaYeHHS NPHMEHSIOT CAeAyniuMe aKyCcTHYeCKHe npeobpaso-
parenu: All-3, AIl-4M, ATl-6 u AIl-6B. Axycruueckme npeoBGpasoparenm All-3 u All-4M
NMpegHA3HAYEHH! [JIA KOHTPOJSA yPOBHS Cpejl, HAaXOMSIMXCS B OTKPHTHIX pe3epByapax,
B auanasose 1o 6 (All-3) m no 30 m (ATI-4M).

OcHoBol aKyctHuecKux mnpeobpasopateneif SHBIAETCA 3IJEKTPOAKYCTHYECKHH
BHOparTop, COCTOSAIMH H3 OBYX CKIeeHHBX Mexny coboll nbeloKepaMHuYecKMX JHUCKOB.
Bubparop paiMmemieH B IHIHHOpHYeCKOM Kopnyce. llepen suGparopoM €O CTOpOHM
Hanyuenusa ana nopsnueHus KIII npeoGpazoBarens ycraHOBJEHO CcrenualbHOe
aKYCTHUYECKOE corjacywllee ycTpoicrBo.

Ilns KoHUueHTpauMM aKycTHuecKo jHeprus B All-3 ucnonbayercsi KOHHueCKHH
pynop, a B All-4M - npa pednexropa: ocHOBHOH — napabosMyecKui ¥ QONONHUTE!D-
HHH — runepboiMuecKum.

Ins KouTtpons cpeJi, HaXomAWMXCH Mog HM3OHTOUHBIM NAaBJIEHMCM, a TaKXe
B3DHIBOOMACHMX, arpeCCMBHBIX H BHICOKOAIpECCHBHHX NPHMEHAIOT AKYCTHYECKHE
npeobpaszoparenu AIl-6 m All-6B. Pabouas uwacts aTx npeoGpasoBarte/ied BLIIIONHEHA M3
HEpXKABEOWEH cTalM M npencrasnser coboH nessHoCBapHY® KOHCTpyKump. Jins
KOHIEHTPALHH AKYCTHYECKOH 3HePru CNyXHMT KOHHMUecKH# pynop.

llipeoGpasosarens AIl-6B nmeer BapuBOHENpOHMLAEMYI0 060J10UKY.

llnsi KOHTpOJIS BHICOKOArpeccHBHLIX Cpel mpuMensoT npeobpasosarens All-6 co
CMEUHAJILHBIM YCTpOHCTBOM 3amutel YB31, npemcraenawiyeM cobod 1esHOCBADHYI
KOHCTPYKIIHMI0 M3 HepxaBewleH cTalu.

llepenawomud npeobpasoparems [I[IH-5 » mnepekmoyanmee ycrposicteo YII-1
BHIMOJIHEHK! B YHHOHIHPOBAHHEIX KOPNYCaX IHTOBOH KOHCTPYKLIHM.

flo samuuieHHOCTH OT BO3neHCcTBHA OKpYyXalowield cpegs JaTuMKH HMEKT clegy-
IIIHE MCMOJHEHMS: MbIJICBONO-, BIPLIBOJALIMILEHHOE, 3AIMIIEHHOE OT BO3geHCcTBHS
arpecCHBHONM H BLICOKOArpecCHBHOM cpe.

Cocrap KoMIlJieKTa ONHOTOYEYHOrO JATYMKA YPOBHA: aKycTHYecKMil npeobpa3sosa-
tens AIl-3 (All-4M, AIl-6); nepegmatompuii mamepmrTeminii npeobpasosarens IIMH-5;
NacnopT, TEXHHYECKOoe ONMCAHHE ¥ HHCTPYKUMSA O IKCHNYATAlHM.
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Coctap KOMIJIEKTa MHOTOTOYEYHOr0 JaTyMKa YpPOBHS: OT ABYX [0 OATH aKyCTH-
yeckux npeobpasoparened AIl-3 (AIl-4M, AIl-6); nepemaiomuif M3MepHTENsHLIA
npeobpasoBarelib IIITH-5; nepenmatomee ycrposictBo YII-1; mnacmopr; exHMuecKoe

onHcaHHe M HHCTPYKIHSA N0 3KCIUTyaTaLHH.

CoctaP KOMNJEKTa BIpBLIBOJALMINEHHOIO MHATYMKA YPOBHS: aKyCcTHuecKHi
npeobGpasosarens AlIl-6B; nepenaompmii uamepuressinii npeobpasosarens IIH-5;
MACMOPT; TEXHHYECKOE ONHCAHHE M HHCTPYKIHS M0 IKCIUTyaTallHH.

Coctap KOMIUIEKTA NaTYMKa YDPOBHS, 3alMINEHHOrO OT BRICOKOArpecCHBHOM
cpensi: aKycraueckui npeoGpasosarens All-6; nepemawomuii uamepuressusul npeobpa-
soparens IIIH-5; ycrpoiictBa sammursr YB3-1; macnopr; TexXHHuecKoe ONUCaHHE M

HHCTPYKLHSA 110 3KCITyaTalHH.

OcHOBHLE TEXHHYECKHE NAHHLIE

TIyanasoH HIMEDEHMH, M

OcHOBHBIE MOrPELLIHOCTH MaMepennit, %
Brixoppoit curaan, MA

Temneparypa, °C:
KOHTPOJIMPYEMOH CPemhl
OKpYXawLei cpeael

Pabouee nasnenue B pesepsyape, Mlla
Creness saupims ofonouex Manermsii;
All-3, ATl-4M
All-6
AIl-6B
ITITH-5
IInranue or cery nepemMeHHOro TOKa
HanpsuKenue, B

vacrora, '
Cpegmuii cpox ey abu, ner
Tabapuririe pasmepsi, Mm:
All-3
All-4M
All-6
All-6B
: NITH-5
Macca, kr:
All-3
All-4M
All-6
AIl-6B
ITITH-5
Tewneparypa oxpyxaromero Bosnyxa, °C:
MU= ¥yN
All

0...0,4; 0...0,6; 0...1,0; 0...1,6;
0...2,5; 0...4,0; 0...6,0; 0...10,0;
0...12,0; 0...16,0; 0...20,0; 0...30,0
0,5; 1,0; 1,5; 2,5
0...5; 0...20; 4...20 unn oea
penerHBIX CHrHANA JINA CHrHAJIH3A-
LMK HHMXCHEro ¥ BEPXHEro ypoBxei

=50...+170
0...50 nna wamepurensHoro npeob-
pasoparensa; —30...+50 ana akycrn-
yecKoro npeobpaoparens
0,1; 0,6; 1,6; 4,0

1P42
1P54
1P54
1Exdib; 11ATS; 1P20; Exibl1A

+22 %
22l1|__:,_3i
501

180 x 385
390 X378
300 % 237
300 x 258
B0 167 ¢ 490

< 4
<35
< 14
<15
7,5

0...+50
-30...+50
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OrHOCHTENEHAA BNAXKHOCT, BO3OYXa npu reMmneparype 35 °C, %:
IH & ¥YII < 80
All <95

Axycraueckmii ypopaemep YA-L [lpennazHaueH niis JHCTAHUHOHHOTO M3MEDEHHS
YDOBHA BOXB B HabmopaTelbHBIX CKBaXKHHAX, BONOXDaHHIMIAX ¥ HA BONOMEDHLIX
IOCTaX FHOPOMENHOPATHBHEIX CHCTEM, 0BODYIOBAHHEIX H3MEDHTENBHBIMH TpyDamu. B
QCHOBY €ro JNEHCTBHMS MOMOXKEHO CBOHCTBO aKyCTMYECKHX KoJNe6aHMi oTpaXarscH Or
rpaHuIBl pasjelia cpel C pa3liMyHBIM aKyCTHYeCKHMM conportuBneHueM. B npuGope
MCHOb30BaH METOH aKYCTHUECKOH MMNYJILCHOM JIOKAalMH rpaHHIBI pasmena "raz —
JKMIKOCTS” CO CTOPOHEI rasa.

YpoBHEMED COCTOMT M3 ABYX MEDBHMYHBIX (3TAJIOHHOrO M M3MEPHTEJILHOrO) H
BTOpHUHOTO nNpeobpasoparene. [onyckaercs HCOOJNb3IOBAHME OJHOTO 3ITANOHHOIO
npeobpasoBarens ¢ HECKOJIBKHMM H3IMEDHMTENBHBIMM M OFHOrO BTOopMuHoro. Hcmomnme-
Hue npeobpasosarenes — I1I1-8 u I111-64.

lleppuuHrie npeobpasoBareN BHINOJIHEHH B BHMAe OI0OKOB — aKyCTHMYECKOro M
3NIEKTPOHHOIO, COEMHEHHBIX THOKHM Kabenem nmuHOH 3...5 M.

Axyctmueckuy OnoK nepsBuuHoro npeobpaszosarens [II-8 npepcraBiisier coboik
UHHHADUYECKHH KOpNyc, BHYTPH KOTOPOr0 paclioJIOKEHEl [POMKOrOBODHIENL H
MuKpodoH. Ero ycraHaBNMBa0T Ha TOpEL, MaMEpUTENLHON Tpy6s IHaMEeTpOM YCIOBHO-
ro npoxoga 30 mM. B KoHCTpyKuME obecrneyeHa aKyCcTHUECKas pa3Bsi3ka rPOMKOroBO-
puTeNa H MUKpodoOHa 0T Kopryca O/10Ka ¢ NOMOIIbI0 PEe3HHOBBIX MpokKnagok. [lonoxe-
HHMe MHKDOQOHA QUKCHDYIOT HAa OBYX IUMHILKAX rafKamu. HuxHaa wacts aKycrauec-
Koro DiioKa sakaHumBaeTcs (raHueM, MMEWNMM BHHTH [JIS KpelJIeHHsI K H3MepH-
TENLHOMY MJIH CpaBHHTENLHOMY BOJIHOBOLY.

AKycTuyecKui Gnok nepeuyHoro npeobpasosarens [IIl-64 ornimuaercst oT aKycTH-
uecKoro broka nepsuyHoro npeobpazoparens III-8 mamenmoumMucsa (B 3aBHCHMOCTH
OT nepeMelneHns MuKpodoHa) rabapurHeiMu pasmMepaMu. 1ot GJIOK ycTaHABJIMBAIOT Ha
TOpeL| H3MEPHTEJIbHOK TpYDBl mHaMmerpoM yclioBHoro rpoxoga 100 mm.

B KauecTBe H3MEpATEILHEIX PEKOMEHIYeTCsl NPHMEHATh TPYObl, COOTBETCTBYIOIIHE
FOCT 3262. Ha xanubpoBaHHOM pacCTOSHHM OT BEDXHEr0 TOPUA HIMEDHTENHHOM
TpYDHI 3TaNloHHOrO Npeofpa3oparens O/DKHA HAXOMUTHCS 3arIyIIKa.

Bropmuneii npeoGpasobareis — HACTOJBHLIN, MMeeT urbpoByio MHgMKamuo. Ero
YCTaHABJIMBAIOT Ha OMCNETYEpPCKOM NMyHKTE.

OcHOPHEIE TEXHHYECICHE [ANEERIE

Juanason uamepenuii nis nepauuHoro npeobpasoparens, Mm:

HIE"B 1111-3

II1-64 2...64
OcHopHas MorpewiHocTs uaMepenns, % i |
Iluranne oT cetTH NepeMeHHOro ToKa:

Hanpsixenue, B +4%

220_y'

uacrora, 'y 50+1
Bepoatsocts Gesorkasuoii pabore: 3a 2000 u 0,9
Cpox enyx6s1, ner = ’5
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[abapuTHEIE Pa3MepLl, MM:

akycrrueckoro 6noa III-8 99 X 450
ITI1-64 99 X 515
AMEKTPOHHOrO 243202 X108
BropuuHoro npeobpasosarens 350 X400 < 140
Macca, Kr:
nepexuHoro npeobpasosarens 6,0
BTOPHUYHOrO 10,0

HaroToBHTENb, — ONLITHO-3KCNIEpUMEHTaNbHE 3aBo "BonoaBroMatnka®”, Kupreis-
cTaH.

Emroctani narusk ypopHst JIYE-1. IlpennasnaueH q/isi M3MepeHHsl YpoBHS
3JICKTPONPOBOAHBIX M HE3INECKTPONPOBOMHBIX ONHOPOMHBIX MKHMOKOCTEH, BKINYas
arpeccMBHEI€ M B3PBIBOONACHBIE, COXPAHSIIOIINX CBOE arperaTHoe COCTOSIHME B HHIEDBa-
ne pabounx Temmeparyp ¥ nasieHui. Hcmonuenue ero mMoxer OBITs Kak o0ObIKHOBEH-
HeM (1YE-10), tak u BapaiBosamuuenssiM (JIYE-1B).

IIpuGop cocToMT M3 NEPBHYHOTO M Nepexawuero npeobpasopaTelie.

llepeuusbii npeoGpasoBaTens BKJIOYAET EMKOCTHHIH UYBCTBMTEJIBHBIH 3JIEMEHT M
BCTpOEHHEI Ipeobpasopareiis "eMKOCTh — HanpsuKeHue”, pasMelleHHHH B rolioBKe.
KOHCTpYKTHBHOE HCMNONHEHHE EMKOCTHOIO WYYBCTBHMTEJBHOrO 3JIEMEHTa 3aBHMCHT OT
OHanasoHa HM3IMEPEHHHA, a TaKXKe OT YyCJOBHH 3IKCNlyaTauuum — XapakTeépa Cpenel,
TEMMEepaTyphl U faBJsieHns B obbexrTe KoHTpoud (rabn. 3.2).

3.2. Momaduicaips NEpBHIEIX MPeofpasoBATened B 3ABMCHMOCTH OT YCIOBHHN IKCIUIY ATAINH

Habrirousioe | Temneparypa|Temneparypa
naBIIEHNe, |OoKpy X alolle- [KOHTpOnHpye-
MIla ro BO3myxa, | Mo cpenel,

*C i

MonudrKaumy nepsuuHbix npeobpasoparesnen

IUA AEKTPONPOBOAHBIX | IJIA HEIEKTPONIpoOBOa-
WHJICOCTEH HEIX JKHOKOCTEH

Jlaa HeKpuozeHHbIX KudKocrel

Mn-0-111-1o0¢ [Mn-0-111-KH <25 ~50...60 —60...100
MM-0-111-NT® [M-0-111-THT

[11-0-112-110% Mn-0-112-KH1 5...250
MI-0-112-NT® MM-0-112-THT

Nnmn-g-112-nce

M-0-211-N0¢® MM-0-211-KHI 2,5...10,0 —60...100
MI-0-211-NTe M-0-211-THT

MI-0-211-1C®

II1-0-212-NI0® MI-0-212-KHI 5...250
MI-0-212-NT® MM-0-212-THT

MMI1-0-212-NIC®

MI-0-113-CP <2,5 —60...140
II1-0-416-NI0®C < 0,6 0...50
I11-0-417-N0®T 110...134
I111-0-414-TIC® —50...60 5...25
I1-0-424-NIT® ~10...60
ITI1-B-311-1IC® (M) <325 ~50...60 —~60...80
I1I1-B-311-NIC®(H)-JI
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Ilpodonmznue

MomidbuKaima neparutbix npeobpasoparenet | Habmrounoe | Temneparypa | Temneparypa
JUTA 3MEKTPONPOBOJIHEIX | IS HEINMeKTPONpPOBON- & b mnn] Bt vl
MIla ro Bosnyxa, ot
XU mcocredt HBIX JRUOKOCTER .g}r pYe;:’ 'épe-
Hna Kpuozennsix xudxocrell
IT-0-415-KH T <06
II-0-415-KH]I-3
IMN-0-415-KHI-K
I-0-415-KHI-3-K
III-0-415-KHJI-1 0 —=50...60 =259...60
IN-0-415-HTH < 0,6
I-0-415-THT-3
MI-0-415-THT-K
Mn-0-415-THT-3-K

Mpumevannus. 1. [leppuynnie npeobpasoparerm NI gsrunxos B3PLIBOJALLMIEHHOrO
MCTIONMHEHMST HMMENT MONMOHKALMNKE, ZHANOrHYHLE YKA3AHHLIM B TabiMue, COOTBEICTBEHHO C
3ameH0# MHpeKca "O” ua unpnexe "B”. 2. Jlarunxy ypoBRs ¢ nepsuusbiMi npeobpa3oBarensiMu
JUIfl HEINEKTPONPOBOQHAEIX CPEX MOryT MOCTARNATHCA ¢ KOMMNEHCAMOHHEOMN YACTHI0 IUIS KOMIeH-:

CALMK HIMEHECHHS OTHOCHTEIILHOH AHM3NIEKTPHUECKOH NPOHHMLIAEMOCTH KOHTPOJIMPYEMOi Cpe/bl.

mmm
Bepxune npenem namMepeni, M

Jlonycr senian OCHOBHAA NOr PEILHOCTL NIMEPeHnst, %
Brixoguoii eyrnan — yHuGMUMPOBAHHEI CUrHAN NOCTOAHHOLO
TOK2, MA

BHewnAa HArpyska B ueny BEIXOXHOrO YHKMHIMPOBAHHOrO
currana, KOm:

mns curranoe 0...5 MA
2 D...20 s
" 4...20 MA

Temneparypa xourposmpyemoii cpemst, °C

SMNeEKTpHYECKHe BBOIR! NEPBHUHEIX Mpeobpalopareneit obecne-
HMB30T rEPMETHUHOCTS NPy MIOLITONHOM maBnennu, MIla
JmMEE NHHMK CBAIN MEXTY NEPEHUMAIM 1 nepemawoup npeob-
Pa30BaTensiMu, M

Iuranve — opnodaasan cers nepeMexnOro ToKa:
Hanpaxeuue, B
uacrora, ['u

Mouroers, notpeGnsaeman garuukom, B+ A
[abapuriizie pasMepst, MM

nepeMYHOro npeobpasoparens
nepenamiinero »

Macea, xr:
nepeHYHOro npeobpaloparenna

300

0,2; 0,4; 0,6; 1,0; 1,6; 2,5; 4,0;

10,0; 16,0; 20,0; 25,0
205, £1,0m £1,5
0...5; 0...20; 4...20

< 25
%1

=259 (Kpuorenmsie
HHIKOCTH)...250
niilln

< 100U

+2%
IJE_*H*
041 b0 1,2

13,5

110 X190 X 95
80 160> 360




nepenaiiero . 6
Temneparypa OKPYXawiiero BO3AyXa JUIS NEPBHYHOr0 1 nepe- ~50...+60
nantuero npeobpasosarenedi, °C

[Ins mH3MepeHMSI YPOBHS HE3INIEKTPONPOBOMHBIX MMJAKOCTEH INpeaHa3IHAYCHEI
nepBHyHble NpeobpajoBareNiy ¢ HEHMIONHPOBAHHBIMM YYBCTBMTENBHLIMM INEMEHTAMMU,
BLIMOMHEHHBIME B BMIE MeETa/UIMYecKHX KoaKcHampHnix Tpy® (KOHCTpYKTHBHOE
ucnonsenne KHI, KHI-K, KH-3, KHO-3K, KH]-1) # Merannuueckux tpocos (Komcr-
pyxrusHoe ncnonnenue THT, THT-K, THT-3).

llpuHnun gedcreus natukkoB ypoBHSA [AYE-1 3akmovaercas B npeobpasoBatul
YPOBHS KOHTPONMDPYEMOH XHIOKOCTH B 3JIEKTPHYECKYH €MKOCTh, 3HAYEHHE KOTOPOH
onpenensercsd MNONOXEeHHeM YPOBHA XHIOKOCTH B oDbeKre KOHTpOJSA, M HalbHeHueM
npeobpaloBalmuy 3NEKTPHYECKOd eMKOCTH B YHHOHMUMPOBAHHLIN BEIXOLHOM CUTHANL

Ilna KOMIOEHCALMK BAHSHUSA M3IMEHEHHS QHINICKTPHYECKHX CBOHCTB KOHTDOJMDY-
eMOH MHIKOCTH HAa TOYHOCT, M3MEDPEHMSA YYBCTBHICNLHBLIH 3JEMCHT MEPBHYHOIO
npeobpa3oBaTelis NONOMHEH KOMNEHCAUMOHHOMN YacThi, pa3MEIeHHOR HHXEe HaMepu-
resHOM (MEgexe "K” B ycnopHoM obo3HaueHMu).

IInsa HaMepeHHs YpPOBHS 3JIEKTPONPOBOIHLIX MHIKOCTEH NpexHa3sHaueHsl MepBay-
Hule npeobpaloBaTe/y ¢ HIOMHPOBAHHLIMK YYBCTBHTE/LHEIMM INEMEHTAMHM, BHIIONHEH-
HBIMH B BHJIE: METAJUIHYECKOTO CTEP)KHSA BO (GToponnactoBo MIoNANMK (KOHCTPYKINB-
Hoe ucnonHenne CP); MeTalyIMYeCKOro CTEPIKHA B NONHITHIICHOBOM M30NAUMH (KOHCT-
pyktueHoe ucnonHenue CII); Meranyinyeckoro CrepiHs B MOJIMITHIIEHOSOM M30JISIMI,
3aKJI0YEHHOr0 B HeWsonupomanHywo 1py6y (KoHcrpyktusHoe mcnonuesue CIIT);
H3onMpoBanHoro nposona M-obpasmol dopmul ¢ Hecymed uwacTsio (KOHCTPYKTHBHOE
ucnonuenue [ICP u [1T®) 1 usonuposanHoro nposoxa H-o6pasnoi ¢popmei-Ges Hecymedd
yacTH (KoHcTpyKTHBHOE HcnosHexue I110d).

lleppuynbid mpeolpasoBarens IONKMOYaNT K NepenawomeMy npeobpasosareno,
OCYLISCTBISIOUIEMY Npeolpa3oBaHHe H3IMEDHEMOro 3HaUeHHA YDOBHA B YHHQHUKpO-
BAHHLIA TOKOBBI CHIHAIL

Iipu OTCYTCTBHM XUAKOCTH B 00beKTe KOHTPOJA 3NEKTPHYLCKa A eMKOCTE H3MepH-
TENbHOM YaCTH YyBCTBMTENILHOIrO 3JIEMEHTa panHa €€ HayallbHOMY 3HadeHuw. Ilpu atoMm
CHTHaJl Ha Bhxomne nepenawouero rnpeobpajoparelis paBed HYJO MNH yHHGMIMDPOBIH-
HoMy 3HayeHHio 4 MA. [IpH BO3pacTaHMB YPOBHS KOHTPOIHPYEMOH AHIKOCTH 3JIEKTpH-
JeCKasd eMKOCTP MIMEDHTENIbHOH YacTH YYBCTBHMTENBHOrO JJIEMEHTAa [IEPBHYHOIO
npeobpasopartens yBelMuUMBAaeICsd, BLi3BIBas NPONOpUMOHAJILHOE €H YyBeNnHueHue
CHrHalla Ha BuIXoje nepepawoutero npeobpasoparens. llpu cHMXXeHMH YPOBHSA B oDLeKre
KOHTPOJIS eMKOCTh M3IMEDHTE/IbHOM 4acTH YYBCTBHICIBHOrO 3IJIEMEHTa NEPBHYHOIO
npeobpasosatensi yMEHsIIaeTCs NPONOPUHOHAJBHO, BHILBAS YMEHBILEHHE BHIXOQHOIO
CHrHana.

Takum obpasom, npu MIMEHEHHM YDOBHS KHIKOCTH YHMGMUUPOBAHHKINE BEIXO[-
HOM CMTHAJl M3MEHSAETCS 0T HayalbHOro 10 MaKCHMAaNLHOIO JHAYeHH .

EMKocTHLIE MemEopaTEBELE namaek yposaa JIYE-M. IlpenraszHaucH Ans uaMepe-
HHS yDOBHS BOAB B Me/IHOpaTHBHELLX cucreMax. O6nacts ero NpEMeHeHHS — MbE30MeT-
pHueckue ¥ HabmogarTeNHEIE CKBAXHHBI aBTOMATHAMDOBAHHBIX CHCTEM MENHOpaTHB-
HOro KOHTPONA M CHCTEM BEpPTHKANBHOrMO mpeHaxa, HIMEepHTENIbHBIE MOCTh Ha OTBONAX
MaJloro pacxoga aBTOMATH3IMDOBAHHBIX 3KCIUIYATAIIMOHHLIX YYaCTKOB 30Hbl TpamMiM-
OHHOro opoweHus (fopo3nKoBLul NoNKB).

301



MaTymK MMeeT KIMMATUYeCKOE MCrojiHeHue Y Kareropuu pasmemenust 1.1
cornacio TOCT 15150 u npepHasHaueH nnsa paboTel Npu TeMIleparype OKpy»xaoume-
ro posayxa or =10 mo +50 °C. HabrrouHOE JaBNeHHe OTCYTCTBYET.

Mpuxun pedcreua npubopa 3aKimoyaercd B mpeofpasoBaHHM YPOBHA BOJH B
INEKTPHYECKYI0 eMKOCTh WyBCTBHTENBLHOrO 3JIEMEHTa NepBHYyHOro npeoGpajoBarelns C
noclieayomuM ee Npeobpa3oBaHHEM B YaCTOTHBIH YHHOMUMPOBAHHBIM BBIXOMHOM
curtan (8 coorsercreuu ¢ TOCT 26.010—80).

Jlatumx coctouT u3 nepeuyxoro (M) u uamepurensroro (HIT) npeoGpasoBaresned.
IMeppuunri npeobGpasoBaTells HMEET pa3ljIMUHBIE MOJNHQHKALMHM B 3aBHCHMOCTH 0T
HA3JHAYCHUS M OUaNa’oHa MIMEPEHHS.

[ins M3MepeHHsl YpOBHS BOOH B OTKDHITEIX KaHanaX NPUMEHAIOT NepBHYHEIA
npeobpasoBareis, YYBCTBHTENbHEIA 3JIEMEHT KOTOPOro BHINOJIHEH B BHOE:

CTEPIKHS M H30NMPOBAHHOrO NpoBona (KOHCIpyKTHUBHOE HcronHeHne CM);

®30MHpoBaHHoro npopona H-oOpasHod GOpPMEI M HECYLIEro HEH3OJMPOBAHHOIO
MeraJumyecKoro Tpocuka (KoHerpyKruBHoe ucnonnenue I1TM).

llpy ycTaHOBKE B OTKDHIThIC KaHallbkl YYBCTBHMTENBLHBLH 3JIEMEHT IIOMENanT B
JAMUTHYIO METAJUIMYECKY10 Tpy0y, KOTOpas MOJUKHA GhiTh INEKTPHUECKH COCIMHEHA C
Kopnycom IIII.

Inst w3MepeHMs! YPOBHS B apTE3MAHCKHMX CKBaXXHHAX HCIOJb3IYHOT NEPBHYHHIA
npeofpazoBaTeNs, YYBCTBHTENBHLIA 3JIEMEHT KOTOPOrO BHUIOJIHEH B BHIE OTpE3Ka
MeTanuecKo¥ Tpy0el, BHYTPH KOTOPOH KOaKCHalbHO YKpPENJIEH CTEPXKEeHb C M30NH-
pOBaHHEIM NMOKpEITHEM (KoHCTpyKTHBHOE Mcnonuenue CMC).

lleppruseni ripeobpasopareNs MO Juana3oHaM M3IMEPEHHUS HMEeT ClenyouHe
momubukarun: II-CM (omua momudumxauust — 1,0 m); MN-CMC (onHa momuduxa-
s — 1,0 m); II-1ITM (tpu Mmomudukaruu — 2,5; 4,0; 6,0 m).

OcBOBENE TEXHHYECIKHE JAHALIE

HamepurenbHas cpefa — BoJa OTKPLITLHIX PYCeNl M CKBAXHHE, MMEnLAR

CremyouMe napaMerphl:
yNIeIIBHAS 3MEKIPONPOBOIHOCTS, Ch/M 1072...5,0
remneparypa, °C Ssadd
Homycrama sKCIUTy aTanusa Npy resneparype, "C Oz 0 go 40

Honycrumasn oCHOBHAA NOrpPeUIHOCTS JAaTUMKA B 3JABMCHMOCTH of Bepxuux  *1,0; £1,5;* 2,5
MPEJeNoB MAMEPEHMS K KOHCIPYKTIHBHOr O MCIIONHEHHWA MePEHYHOro
npeobpasoparens, %

JI1anasoH M3MepPaerMoro ypoBHA, M 0...1.0:0...2.5;
0...4,0; 0...6,0
JlManasoH MaMepeHHMA yacTotsl, 'l 1000...2000 »nn
2000...4000
Breumisisi Harpy3Ka B LenH BEIXOMHOrO YacTOTHOro cHruana, OMm 600
IMuranye naTyMKa OT CETH MOCTOSHHOrO TOKA HANpPsIKeHueM, B 14:’;;
MoupiocTs, norpebnsiemas naruuKom, Br < 1,5
JInMHA TMHMH cBAIKM MEXOY NEPBHUHLIM M MIMEPHTENLHEIM npeobpaso- 30
BATENAMM, M
Cpemmaa Hapaborka Ha 0TKAa3, 4 50 0CO
Fpmmﬁ cpoK ey 6w, et 10
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OpHoxaHaMERE ypoBHEMepH "Pyna-Jlor-1IM”. IlpenHassHaueHE! s aBTOMaTHYEC-
KOro JMCTAHIIMOHHOIO HIMEPEHHS! YDOBHS JXHKHX M CHIYYHMX BEIeCTB H KOMMepuec-
KOoro yuera Mx KoJidyectBa. Hx orHOCAT K yHHOHUMDOBaHHOMY pSOy CJeNsuEx
YPOBHEMEDOB BHICOKON TOYHOCTH.

B 3aBMCHMOCTH OT XapaKTepa yJera H3MepseMoro ypoeHs (TeXHOMOrHYecKoro Hiu
KOMMEDUECKOr0), @ TAKXEe OT BHIa BBIXOJHOr0 CHrHana (aHajloroBoro MM Ludposoro
no pudponoKasspawueMy 1abno) ONHOKAHANMGHEIC YPOBHEMEDHI MOAK(HIIMDOBAHLI
cnenyomumM obpazoM “Pyna-Jlor-1MTA”, "Pypa-llor-IMTI” — nnsi paborel B cHCIEMax
TEXHOJIOFMYECKOro yuera XHOKOCTeH, a TakKke Cmnyudx wartepualos; “Pyna-Jlor-
IMKI[” = pnsi paboThl B cHCTEMaX KOMMEDPYECKOro yuera XuqKocTei.

B ocHoBY paboThl NpHOOPOB MMONOXEH MPHHIMI JEHCTBHS Clemsimel 3JIeKTpoMe-
XaHWYECKOH cHcTeMBl. BsammopedcTBylonMy ¢ NOBEPXHOCTHHEIM CJIOEM KOHTDOJHpYye-
MOM Cpefbl EMKOCTHOH YYBCTBMTE/BHBEIM 37IeMEHT YpOBHEMepa BKJIOUEH B Iens
ylpaBJfieHus BpaleHKEM 3JIeKTPOMEXaHHUeCckKoro INPHBOIA ¥ MEXAHHUECKH COeHHEeH C
BBHIXOJHEIM BaloM IpHBOma THOKOH CcBsI3K0H B BHue nNepdOopHMpOBAHHOM JIEHTHI
(mepHas nenta). Ilpu MaMeHEHEHM YDOBHS KOHTDOJIMDYEMOM CPENbl CHEAsiasi CHCTEMA
ofecneynBaeT BOCCTaHOBJIEHHE MCXOJHOI'O pAaCCTOSIHMS MEMIOY HWKHEeH KpoMKOH
YYBCTBHTEJIEHOIO 3JIEMEHTA M NOBEPXHOCTHI) KOHTPONHpYEeMOH cpensl, Mepol YpOBHS
KOTOpPOH ABJISIETCH HJIMHA NMOABECKM WYBCTBHTE/ILHOIO 3NeMeHTa, onpeneNsemMast Yucio
oboporos wKuBa. KB cHADXEH IMITHPAMM 118 3aleIeHHs ¢ MEDHOM NEHTOH uepes
ee nepdopauMoOHHEIE OTBEPCTHA.

KOHCTpYKTHBHO oOpHOKaHanbHue ypoBHeMepsl "Pyna-Jlor-1M” cocrosTr M3 pgByx
yactedl — npeoOpasoparenst ypoBus (IIY) u usMepureNsHOro MJIM II0Ka3bIBAIOLIErO
npeobpasosarens (IIH wnu IIIN). IIY BuimoJiHeH B BHOE HECYIEro 3JICKTDOHHHE H
MEXaHMYECKHE Y3Jibl Kopnyca, CHaDMeHHOro ropfoBHHON M YCTAHOBOUHBIM ¢JIaHUEM.
Kopnyc IIY mMeer nByxceKuMoHHYI KOHCTpYKumio. B opHoM M3 ceKuui pasMemeHbl
3JIEKTPOBHTraTeb, PENYKTOD M 3JIEKTDOHHBIE Y3/Ibl YPOBHEMEpa, BXOMNAIHE B COCTAB
ero IIY, B npyro#i — Gapalan-npueMHHMK ¢ MepHOH neHTOW W MepHmM mKue, Ha
cBoDOMHOM KOHIE MEpHOH JIEHTHI YCTaHOBJICH KOHYcoo0pasHelM Kopnyc, B KOTOPOM
PACMOJIOKEHB! Y3NEl npeobpasoBaTeNied 3JIEKTDHUYECKOH EMKOCTH UYBCTBHTENLHOIO
aJieMeHTa M OMOPHOr0 KOHJMEHCATOpa B CHrHANLI HaNpPSDKEHMs TOCTOSHHOTO TOKa.
UyBCTBHTE/ILHEIH 3JIEMEHT MEeXaHMUeCKy 3aKpellJieH B JHe YKa3aHHOro Koplyca.

OcofeHHOCTHI0 MEPHOMH JIGHTH! SIBNIAETCS T0, 4TO nepbopanus HaHeceHa Ha JIEHTOY-
HeIM nnockuH nposoy tuna JUII, sumonsenHL B Buje MII0CKOR NaBcaHoBo# ofonoy-
KM, BHYTDH KOTODOH HaxofgsTcH TOKOBENYI[Me MeTajlJIMuecKHe IpoBOHa. TaKyw
MEpHYI0 JIEHTY MOJXHO HCIOJIb30BaTh B Kauecrse Kabes 3JIeKTPHUECKOM CBSI3H MEXy
COOTBETCTBYIOLUMMM 3JIeKTpPOHHEIMH yanamu [IY. IlopcoemuHeHHe TOKOBENYIMX XML
MEPHOHM JIEHTH K 3NeKtpuueckuM yanam IIY ocyuiectBinsiercs yepe3 TOKOCHEMHHK,
pasMeleHHBIH Ha Bany penykropa. TOKOCheMHMK BBUIOJIHEH B BHIE LIETOUHOIO
KOHTAKTHOI'O COeIMHEHHSL.

Kopnyc IIY npencraBnsier cobodi B3pBIBOHENpPOHHNaeMy® oboyiouky (cornacko
rpeboBanusiM TOCT 22782.6—81).

9nextponnsie y3nw [IH (III) yposHeMepos pacnonoxeHs B Kapkacax YHudHiu-
POBAHHOH KOHCTDYKILIHK.

XapaKTep KOHTPOJIMPYEMOH Cpedkl ¥ BMJ BHIXONHOH MHQOpMaUMH Oiid YPOBHEME-
POB pa3siMuHOH MomudHKanuH npueeneHsl B 1abimue 3.3, a npepesisl M3MEpeHHH
YPOBHSA W OCHOBHAS IIPHBENEHHAS ITOrpeliHOCT: HaMepeHusi — B Tabnune 3.4.
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3.3, Xapaxrep KOHTPONMDPYEMOi CPEIE B BHJ| BRIXOJHOH HH(OpMAIpN
IS YPORBEMEPODB PAMINYHLX MOomHtercarpi

Momdrcarpms Xapaxrep KOHTpONMpyeMO Bup BuixoqHOM
YpOBHEMEpa cpemnt uHdopmaim
*Pyns-llor-IMTA" Menxomucnepeuste (muuneBmminie, no- YHMOMMPOBAHKLEA  aHe-

POLLKOBLIE) M rPAHyMHPOBAHHEIE (KPyn- NOroBLi TOKOBKHE BEIXOR:
HOCTLIO 10 15 M) crimyume mMarepuansl ¢ Hoit curwan 0..4; 0...20;
IMINEKTpHueckKol nponuuaeMoctsio B 4...20 MA
HACLINHOM Macce marepuana 2...10, a
TAKOKE MHIKOCTH (B TOM uMCIE BAIKHE,
KPHUCTAIUTHIYIOLIMECH C BhINATANLHMI

*Pyma-Jlor-1MTL" B 0CAA0OK TBEepmBIMM BKmoueHMAMM H lkndposan HHOMKAUMA
BIBECAMH) C IMINEKIPHYECKOH NPOHM- YPOBHA MO IyMdponoKass-
uaemoctsio 2...10 npu remneparype or parowneMy rtabno ¢ mrarom
—50 o +100 °C IACKPETHOCTH  MOKa3aHui

1 nna

*Pyna-Jlor-1MKI[" Hexpucraumsylouecs, He BRINAAw-
UHE B OCANMOK, HE HAMMNAIME MMO-
KOCTH C [H3IEKTPHUECKOR  NpOHMLae-
Mocrsio 2...4 npu remneparype or —50 no
+100 °C

3.4, Jlzanason HIMEPEHEs YPORHS H QOITYCICASMAS OCHORHEAS NOrPEIHOCTS HIMEDEHNS
(mpu myxHem npenene maMepeHHAa YpoOBHA, pasHoM () mmm ypomBecumepos
PAMTHUILIX MOpAhHIK AR

MompuKaums Bepxuuit npenen nuanasosa uamepenus | Jonyckaenman oCHOBHAA
YpoBHeMepa YPOBHSA, MM MOrpeliHOCTL HIMEePeHNs
"Pyna-Jlor-1MTA” 6...40 M ¢ marom ycraHapnuBaemmx ne- + 0,5 % sepxwero npenena
uenuit 1 m IMATIA30Ha H3MepeHHA
: YPOBHA
"Pyna-Jlor-1MTII” < 40 M ¢ waroM ycraHABNHBAEMEIX 3HI- + 50 mm
QeHHR 1 M
"Pyna-Jlor-1IMKI® <430 M c maroM YyCcTaHAB/TMBAEMBIX + 4 mm
IHAveHMH 1 Mo
OcHOBHLIE TEXHMUSCKHE NAHHLIE
Iluramie ypoBHEMEDA — OT CETH NEPEMEHHOr 0 T0KAa:
Hanpsokenwe, B m:%:
yacrora, ['u S50+1
Iorpebnaeman MougHOCTs B peskime paborsl, B+ A:
CTATHUECKOM 5
ITHHAMMUYECKOM 20
Paccrosame (no rpacce xabens cesasu) mexy ITY u ITH (ITIT) 1500
Macca, xr:
ny 32
ITH (ITIT) 6
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Naramxs rEgpocraTaueckoro masnenms JIUJIB. lipenxnasHaueHs sl HENPEPLIBHO-
ro npeobpasoBaHus rHIPOCTATHYECKOrO NMaBJIEHHs, NPONOPIHOHAILHOIO YPOBHIO BOJLI
B OPOCHTENILHBIX KaHalaxX M BOJNOXpaHHNIHMIAX, B YHHQHUMPOBaHHBIH 3JIEKTPHYECKHH
BRIXONHOM cArHan nocrosHHoro roxa 0...5 wnu 4...20 MA. OHK coCTOAT M3 NEPBHUHOIO
npeobpa3oBaTelis, ycTaHABIIMBaeMOro 10J BOJOH, ¥ OJloKa NMTaHMsA, HE NpeNHA3HAYEH-
soro nns paborw nox eopoi. llepsuunsii npeobpasosaresis ¥ 610K NMHTaHHSA COERHHE-
HBl 3JIEKTPHYECKHMHM IPOBOJIaMH, NPOJIOXKEHHHMMM BHYTDH IONMITHIIEHOBOM TPYOKH,
HCHONMB3YEMOM KaK KaHal niisi cooGmeHust BHYTPEHHEH NOJIOCTH NepBHYHOro npeobpa-
30BaTENIA C aTMOCHEPOH.

[IpMHUMIT NeficTBHS NaTUYMKOB — TeH30peaucTHBHLIM. Pabouee nmaBneHHE BOCIDH-
HuMaeTcs MIIOCKON MeMOpaHoi, ciTyxamel B JaHHOM cilyyae yCHJIMTENIeM, X Iepenaer-
sl MOCPERCTBOM XECTKOro CTEpNHS Ha H3MEepHTeNIbHY0 MeMOpaHy, K KOTOpOM npuna-
axa KHC-crpyxrypa. lledopmanus KHC-cTpyKryph! BhiskiBaeT pasbaniaHC T€H30MOCTA H
NosBJIEHNE Ha ero BRIXone HeobxomumMoro 3JIeKTpHUecKoro CHriana.

B 3aBHCHMOCTH OT BepXHero npenena MiMepeHMH M BBIXOMHOIO CHTHaJa BEITYCKa-
10T BOceMb Moelel natunKkos (1abi. 3.5).

3.5. Wmnmwmmﬁmmm‘m
PASIHYHELX MONSIIeH

Mopens Brixomuoit |Bepxmuit npe- Mogens Brixomuoii |Bepxmmii npe-
OaTuMKa CHTHAN, [en uanMepe- OaTuMKa CHTHA, Ien uaMmepe-
MA HuH, Mlla MA uui, Mlla
11 0...5 0,1 13 | B 0,6
21 4...20 0,1 23 4...20 0,6
12 D...5 0,25 14 0...5 1,0
22 4...20 0,25 24 4...20 1,0

Bapuanus BEIXOINHOr0 CHMrHajia He IpeBhaer abCco/mOTHOrO 3HauyeHHsI TIpenena
OONyCKaeMOM OCHOBHOH NOIpPEeIIHOCTH.

B xoMnnekr nocrasku Bxonsar: pmaryuk JIU[B; scraska IMP20I14318-A; mitynepw
2B8.653.060 (1a 5 npubopos); Koimbio 033-036-19 (Ha 5 npubopoB); KOMILIEKT JMOKYMEH-
rauue (Ha 10 npuBopos, MOCTaBMNSIEMEIX B OJMH afpec); TEXHHYECKOE ONMCAHHME M
HHCTPYKLMA 10 3KCNJTyaTaliuy; METOQMKA ITOBEPKH; NacroprT.

OcHopHBIS TEXHHMYSCKHE NAHHERE

Honycxaemas OCHOBHAR IOrPELIHOCTE MAMEPEHHA, % OuanasoHa + 0,2; £0,25; £ 0,5
HaMePeHMA BEIXOJHOrO CHIHANS
Temneparypa mamepsiemoii cpemsl, °C 0...30
Ilorpebnaeman MOLHOCT MIA NATYMKOB ¢ BEIXOQHEIM CHrHATIOM,
B-A:

4...20 MA 0,8

0...5 MA 0,5
[lonueif cpox cnyxbul, ner 12
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Ilyranue or céTH NEepemMeHHoro ToKa:
Hanpsxenue, B 220
gacrora, 'y 50

Hamepuremsanie OyiikoBne BIpHBOAmMIEHHEe nOpeobpasoBare/ld ypOBHS
"Canpup-22]1Y-B” m "Canpup-22]1Y-Ex”. IlpennasHaueHsl 118 HenpepsiBHOro npeob-
Pa3oBaHM A JHAUEHMS HIMEDSEMOro NapaMeTpa — YPOBHSA XHAKOCTH H YDOBHSA IpaHMIb!
pasgena XuMaKux ¢a3 — B craHgaprHbld TOKOBHBM BhIXOmHOH curHan. Oxm pabforawrt c
BTOpHYHOM M MOKa3hiBawiled annaparypoi, perynsaTopaMi ¥ APYTHMHE yCTpOHCTBAMH
ABTOMATHKM, MAIUMHAMH LIEHTDPAJIM3I0BAHHOIO KOHTPOJIA H CHCTEMAMH YNpPaBJIEHHA CO
CTAHHAapTHBIM BXOJIHEIM CHrHaNoM nocrostHHoro toka 0...5, 0...20 nunm 4...20 MA,

lipeobpasopareny “Cangup-22[1Y-BE” umewr BapuBobe3sonacHml ypoBeHs
B3puBojalMTH B cootBerctBuu ¢ [OCT 12,2.020, a npeobpasomarenu "Candmup-
221IY-Ex” = ocobomapriBofesonacHui ypoBeHb B3DHIBO3AUMTIBEI B COOTBETCTBHA C
I'OCT 12.2.020.

B ocHoBy gefictBus NpubopoB NONOXEH TeH3IOPEINCTHBHERI 3@ deKT.

[IlpeobpasoBatenii COCTOAT K3 HaMepHTebHOro 6/10Ka M 31eKTPOHHOIO YCTpPOHCTRA.
Pasmuunsie ux Momend (rabn. 3.6) ornuuanTtcs NHIIL KOHCTPYKUMEH H3IMEDHTENHOro
Boxa.

Monens IlpenensHo ponyckaemoe pabo- Bepxuue npepens
npeobpalosarens yee Haburounoe nasnenwe, Mlla M3MEPEHHH, MM

2620 4,0 250...10 000
2630 6,3 (no I'OCT 15983~81)
2640 16
2650 20 1000...2500

(no T'OCT 15983~81)
2615 " 600...1600

(no I'OCT 15983—81)

HamepsieMuili ypoBeHb Bo3gedictyer Ha OyeK, NojBelleHHbLIA K PHIYAry W3MepH-
rensHoro 6/0Ka, ¥ BOIHMKAWIIAA FHIPOCTATHUECKAS BHITAJIKMBAIOIINAS CHJA NHHEHHO
npeobpasyerca B nedopMALMI YYBCTBHTEJILHOrO 3/JIEMEHTA H HIMEHEHHE 3JIeKTpHuec-
KOI0 COTIPOTHBJIEHHS TEHIOPEe3UCTOPOR TeH3onpeobpaloBarens.

HimeHeHHe CONpPOTHBJIEHHS TEHIOPE3MCTOPOB, NPOMOPUHOHAJIBHOE HIMEHEHHIO
H3MEPREMOro YpoBHH, npeobpasyercs 3IEKTPOHHBIM yCTpoiicTBoM npeobpalosarens B
NpONepUMOHANLHEIN TOKOBHH BeixoaHoH curHan 0...5, 0...20 nam 4...20 MA (p 3aBucu-
MOCTH 0T McroJiHeHKs npeoBpasosatens).

Curnanst 0...5 u 0...20 MA nepemanTcs Mo YETHPEXMPOBOAKHOM JIMHMM cBsi3u (nBa
NpoBoja AJA NOABONA NMTAHHA M [ABa NMpoBOAa ANA MOLKNKWYEHHS CONPOTHBIICHHS
Harpy3ku), a curHan 4..20 MA — no gBYXNPOBOAHOM NHHHMH CBA3H (CONPOTHBNEHMHE
Harpy3KH BK/0YaeTcs [0C/ENoBATE/ILHO B OfHH M3 NPOBOAOB MUTAHMS).

Tensonpeobpasoparelih pasMelled B KOpnyce H3MepuTe/sHOro DNOKa M oThAeNeH
OT HaMepsieMOH cpensl paznenuresisHOX MeMOpaHoH.
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JNeKTpHUECKOE YCTPOMCIBO paclioNoXKeHO BHYIDH CHenHalsHOro Koplyca H
COCTOMT M3 CJIENYIOLLMX OCHOBHEIX Yy3loB: npeoCpasoBaTtens HaIpsKeHHs B TOK;
3JIEeMEHTOB CXEMbl TEMIIEpaTYPHOH KOMIEHCALIMYK; 3JIEMEHTOB NEpeHacTPOMKH Xapakre-
PHCTHMKH; KOPPEKTOpa HyJsl; KODPEKTOpa JuanajoHa.

Ilpeobpazoparenu "Cangup-2211¥Y-Br” mopmeneii 2622 1 2615 cHaOxeHE NMoKajbiBa-
oM npubopom (OH HaXOOUTCA BO B3PHBOHENPOHMIIAEMOM KopIyce).

Ilpubopel OTHOCAICH K BOCCTAHAB/IMBAEMLIM, DEMOHTHDYEMBIM M ONHOGDYHKLH-
OHaJIbHBIM H3JENHSIM.

OcHOBHEIE TEXHHYECIHE JAHHEIE
[170THOCTL KOHTPONMPYEMOit Cpemsl, Kr/m>;
nns Mopenei 2620, 2630, 2640, 2622 350...2000
nnsa moneny 2650 600...2000
Pa3nocTs NIOTHOCTEHM BepxHeit u HuxkHeH basw 11 Monenu 2615, kr/md 50...450
HonycKaemas: OCHOBHAS NOrpellHOCT: HaMepennsi, % BepxXHero npenena * 0,5 x1,0
HaMepeHui
JneKTpHuecKoe murTaHMe npeobpasosarene# ”Candup-2211Y-Bu” ocywect- (36 0,72)

pnserca or bnoxos nuranua 22B611-36, 22BI'-36H MM aeTOHOMHEIX HMCTOY-
HUKOB IHTaHMSA TIOCTOSHEOro TOKA HanpsukenneM, B

JnexTpuyecKoe nuraHue garunkos "Candup-2211Y-Ex” ocyuecrensaerca
or ucKkpobesonacHeix Bxonoe 6iokos BIIC-24 ¢ Harpysounsim
conporuBneHneM, KOm:

nns npeobpasoeareneit ¢ BEIXOHEIM curHanom 0...20 1 4...20 MA 0,1...1,0
nnsA npeobpasobarenei ¢ BRIXOQHEIM cHrHanoM 0...5 MA 0,2...2.5

KoMmniiexc TeH30pe3MCTOPHLX H3MEpHTENbHEX npeobpasoparenci “Cangmp-300-.
[IpegHazHaueHsl )1 HenpepeIBHOro npeobpa3oBaHMs ¢ BRICOKOH TOYHOCTHK HM3bBniTou-
~ HOTO JaBJIEHMs, Pa3HOCTH HaBJIEHMH JKMIKHX, ra3o- ¥ napoofpasHeIX cpel, Haxoms-
IMXCA NON BhICOKMM pabounm (crarMyecKMM) maBleHHEM, B NPONOPUMOHAJLHOE
3JHaueHHe BBIXONHOTO CHIHAaJIa IOCTOSIHHOro ToKa. B cocraB KomIjleKca BXOOAT:
npeobpasosareis HabrTouHoro nasnenus “Candup-312[I1H”; npeobpaszoBatenu pasHocTH
nasnesu# ?Candup-34201107.

[lpeobpasoBareny pasHOCTH MNaBJieHHH MOXKHO NDUMEHATH MOJSA MNOJTYYeHHS
HHQOpMauuy 00 ypOBHE HIIH MIOTHOCTH MMOKOCTEH, HAXOOAWMXCS B OTKDHITHIX HIH
3aKPBITHIX pe3sepByapax (Noj maBjieHMeM), a Takxe [JiA MOJyuyeHHs HHGOpMaLHH O
pacxome MHUOKHX M rasoobpasHeIX cpex.

B ocHoBYy pmelicTBHA HAaTUMKOB IIOJIOXEH TEeH30pe3HcTopHEH 3bdekr. UyBcTBHUTENS-
HBIH 3JIEMEHT - MeTaJNIMYeCKHi YyNpyruf OpHruHaILHOM KOHCTDYKLMM C 3alL[MTHEIM
JH3TIEKTPHYECKHM CJIoeM, Ha NMOBePXHOCTH KOTOPOro pasMelleHsl TeH3opesucropsl. Ero
nedhopManmsi, NPOINOPUHOHAJIEHASA 3HAYEHMI0 H3IMEDSEMOro I[lapaMeTpa, BhI3BIBAeT
HIMEHEHHEe CONpPOTHBIIEHHA TOHKOIJIEHOUHLIX TEH30PeIUCTOPOB. JNEKTPOHHOE YCTPOH-
CTBO JaTyMKa IpeoDbpa3yer 3T0 H3MEHEHHE CONPOTHBJIEHMH TEH30PEe3MCTOPOB B CTaH-
NapTHHIE BBIXOMHOM CHIHAM MOCTOSHHOTO TOKA.
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OcHoBiHLIC TEXHHYECKME JARKHLIE

Jlmanason uamepenwit, xlla 010...1,6 go 0...630
IorpemHoCTs HIMEPEHKA, BIUNOYAHA HEIMHHERHOCTS, THCTEPEIHE +0,2; £0,4
M MOBTOpAEMOCTS, %
S30HA HEYY BCTBHTENLHOCTH, % AMANAI0HA HIMEPEHHSA < 0,05
BuixogHo# cHrHan NoCTOAHHOrO T0KA NPK JIAHMK CBAIM, MA:

YeTLIPEXNPOBOMHOH 0...5

[BY XTIPOBOAHOM 4...20
IMapamerpsl oK pysatowei cpemsl: :

remneparypa, °C —50...+80

BIIAXHOCTL, % 100
ConporupiieHHe HArPY3KH ONIA JATUMKOB ¢ BRIXOMHEIM cHrHanom, xOm:

4...20 MA <]

0...5 MA <25
Istrasse — Or BHEUWIHEr0 HCTOYHKKA NOCTOAKHOrO 10Ka, B 36+1; 15..42 nna

BATUMICOB ¢ BHIXOA
HLIM CHIHANIOM
4...20 MA

[Torpebnsaeman MOLHOCTL AU NATUMKOB € BIXOMHLM curHanom, B-A:

‘iﬂ-m “-A 1.“

0...5 MA 0,5
Macca npeobpalopaTenei, Kr:

"Candmup-3121H" <22

"Cangup-342111~ <435

Cxopocts reuesss Boge. HaMepeHue CKOPOCTH TeYEHMS BOLLI Yalle BCEro CBA3aHo
C onpeneneHHeM ee pacxomoB, HO MMeeT M (OJNbILOE CAMOCTOSTEIBHOE 3HAYEHHE NDH
BO3BEJIEHHH M DaCKDHITHH MEepeMBINEK, MEepPeKPHTHH pycesl DeK, CTPOMTEJILCTBE COOpY-
MeHHH Ha peKax, obecneveHuy GelonacHOro NAapaHKA CyqoB i 0p.

lns wMamepeHHs cKopocted TedeHMsi BOghl B peKax M KaHaNaxX waue BCEro
MCHOMBIYIOT THAPOMETDHYECKHE MOMMABKH M IMIPOMETDHUECKHME BEDTYIUKH, a B
nabopaTopHBIX YCHOBHSX — rHOPOMETDHYECKHE MHKDPOBEDPTYIUKH, FHIDOMETDHYECKHE
TpYOKH, TEpMOTHIPOMETDHL, NasepH M AP.

OcHOBHbIE KOHCTDYKTHBHBIE 3NIEMEHTH Beprymek — pabouee KoJieco ¢ 0ChK0
BpalleHHs, KOPIYC, CUETHO-KOHTAKTHHH MEXaHH3M M XBOcTOBOE OIlepeHHe. JaruHKoM
CKODOCTH IMADPOMETDMYECKHX Beprywex ciayxur pabouee xoneco (porop). Mexmy
CKOpOCTBI0 TEYEHHMS BOAbI ¥ yHCJIoM 00OpOTOB poTOpa B EMHHMIY BPEMEHM CYLIECTBYET
onpeje/lieHHaN 3aBUCHMOCT, YCTaAHABJIMBaEMas Npy rpagyHpoBpKe.

llo pacnosioxeHHI0 OCH POTOPA B NOTOKE PasjlHyaloT BEPTYIIKH ¢ rOPM3IOHTANLHOMK
M BEPTHKAJIbHOM OCSAMM BpalleHus.

Porop BepTYIIKH Ha TOPH3OHTAJILHOH OCH — JIOTIACTHHIA BHHT C JBYMS HIH
GonbiuuM yucno nonacred. ¥ BepTylIKH HA BEPTHKANbHOH OCH POTOP YALUEYHOro MIM
HHOIO THMA COCTOMT M3 KOHMYECKHX MM CPepHMuYecKHX yameK, Wi BEPTHKAabHO
pachoNioxeHHLIX JionacTei.

llo cnocofy ycTaHOBKM BepTyWIKH MOJPA3feJisfioT Ha INTAHIOBHME, TPOCOBHIE M
YHHBEpPCAJIbHEE, TO €CTh NpHrogHuie nns pabors M co wtaHrd, ¥ ¢ tpoca. liranrosnie
BEPTYIIKH NPHMEHSIT Ha YNOPDHOK M MOuBecHOM mraHrax. [ns yMeHBIUEHHA Yria
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cHoca TPOCa MojJ BEPTYWKOH NoaBeluuBaloT rpys obrexaemoi dopmal. Ochk MITAHIOBRIX
pepryieK Qo/uKHa OBTL pacroNoXeHa HOpMaJbHO K NoNepeyHOMY CeUeHHI0 IOTOKA.

TpocoBbi€ BEPTYIIKH ¢ XBOCTOBHIM OMNEPEHHEM YCTAHABJIMBAWT IO HAllpaBJICHHIO
CTPYH, TOITOMY, €CIIH CIPYsl OTKJIOHAETCA OT HOpDMAaNM K TMONEpPEeYHOMY CEeueHMIo
noroka, HeoOXOaUMO M3MEPATL HAIIpABNIEHHE TCUCHMSL.

B 3aBHCHMOCTH OT cnocofHOCTH pOTOpa PErHCIPHPOBATH NPOEKIHI0 CKOPOCTH Ha
HanpaslieHHE €e OCH Pa3NiMyaloT BEPTYIKH KOMIOHEHTHEE M HEKOMIOHEHTHBIE,

Insa ycraHoBKH BeprylleK B 3amaHHOM ToyKe MoToKa Heobxommump BH3Mp, TPOC,
GudunapHuid noxsec, rpys, sepruor u nebenka, a gns perumcrpamuy yucna oboporos
poropa = ceKyHgomep, bDapaban, anexTpuuecKuif Kabens, 3BOHOK MJIH 3NIeKTPHUecKHHR
cueryuK oboporos. Perucrpauuio umcna oBOPOTOB H CKOPOCTH MOXHO IIOJIHOCTBIO
aBTOMATH3HPOBATH, HCIOJL3Y A ocumMinorpad.

Busup, cinyxaiiui A8 yCTaHOBKH ropM3oHTallbHOH ocH pabouero Koneca Beprym-
KH NepneHaMKyNapHO K NUHHMK CTBOpa, npejucrasiyser coboif KOpoTKui Merasnmyec-
Kuff crepeH» ¢ Mydroi, nepenBuralmMiica no mraHre. Ero ock poiwxHa GwiTh
NepneHAHKynApHa K ocu pafovero Koneca peprymkd. llraHry ycraHaBNMBawT M0
BH3HDY, ODHEHTHDYSICH Ha CTBOPHLIC 3HAKH HJIK HaTAHYTHIH yepe3 peKy Tpoc.

appomerprueckan Beprymxa M. H. Bupanxoro. [lpegnasuauesa nns mamMepeHHst
CKOpPOCTH TEYEHHHA BOOE. E€ MOXHO HCMONBIOBATH [JIS HIMEDPEHHS pacxoga BOJM B
pexax, KaHanax, pyubsx. OHa COCTOMT K3 H3MepHTEJIbHOro npeobpasoBaTens U M3IMEPH-
rensHOro npubopa, KoTophid uMeer uKPPOBYI0 MHOMKAUMIO M CHAG)XKEH NPOrpaMMHBIM
nepexmovarenem. Hudopmanms o cKopocTH noroxa Brgaercs B eM/c.

OcHOBHLIC TEXHNYCCICHE JAHHELIC

Jlnamerp NONacTHOro BHHTA, MM 30
Jlnanason namepsaeMiIx ckopocred, M/c 0,03...4,0
lorpewnocrs mameperns, % =9
[lirasme, B 9
[lorpebnaeman MouEoCTS, Br 0,06
[abapurHbie pasmepsr, sm:

HaMepurensHoro npeoipasoparens 190 < 30 %< 30

- npubopa 130 X 25 X 35

Macea Komnnexra, Kr 0,5

HaroroBurens — llenTpaibibii HayuHO-HCCNENOBATE/ILCKHH HHCTHTYT KOMILIEKC-
HbIX HecleqoBanui Bogusix pecypcoB (IHHHKHBP), Benapycs.

llepeHoCHOM KOMILIEKT ABTOMATHIKPOBAHHOro chopa 1 obpaborka rEgpoMerTpHyec-
Ko mEdopmanmm. [IpenHasHaueH nns nNpoBelNeHHA ruapoMerpHuYeckHx pabor Ha
rHAPOMENIHOPATHBHLIX CHCTEMAX M KaHanax Moboro HasHaueHHs H MO3BONSAET OCymlecT
BIIATE aBTOMATHYECKOE HIMEPEHHE CKOpPOCTH MOTOKAa BOALI B TOUKE, aBTOMATHYECKHH
c6op u obpaborKy rumpoMeTpiuecKod HAGOpPMaLKK 0 cpefHei CKOpoCTH NOTOKA BOJH
Ha CKOPOCTHOM BEPTHKANIH M ABTOMATHYECKOE BEIUMCIIEHME DPACX0Ja BOOBI METOHOM
CKOpOCTh — IUJIONLAME.

KoMnniexkr cocToHT #3 aTyHKa CKOPOCTH — rjpoMeTpHyeckos seprymxy 'P-99 u
Gnoxa obpaborku uEbOpMaLMM, KOTODHIA BKJI0YaeT YCTPOHCTBO yNpaBJlIEHHS H
mukpokanskynarop (MK) tuna ”Onexrtponuka B3-24["” ¢ onepatuBHOH NaMATHI.
Yerporcreo ynpasneHss M MK KOHCTPYKTHBHO 3aKiloyeHn! B MajorabGapHrHOM
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Kopnyce. B coctaB KoMMJeKra TaKxe BXOISAT COGMMHMTE/bHBIA Kabeljb, rHIpOMeIpH-
yeckasl IITAHrA W 3KCIJTyaTauMoHHble nprHaunexHoctd. llMraHme Kommnekra ocy-
LiecTBiAeTcH oT B/I0Ka NMUTAHHA MHKPOKANBKY JIsiTOpa.

YerpodictBo yripaBiieHHsl, BOCNPHHHMAION[EE BBIXOOHOM MMIYJILCHMH CHIHAN
JaTyMKa, AaBTOMaTH4YecKH ymnpaenser BBonoM M oOpabotkoH MHPOpMauMH © e€ro
rpanyupoBouHoi xapakrepuctuke B MK. 310 ycrpoicrBo coctoMT M3 DiloKa ynpasine-
HHA, HHTEpBaNbHOro taMmepa, OJloKa cuera umMcia MMNOyJscoB, OJOKa MporpaMMHOro
pacnpenenurTens, nepeKoyarells HHTEpBalioB BpeMeHH ¢ auanasosamu 60, 120 n 180 c,
[IpOrpaMMHOro 1oJis, npexacrasnswomero cobol 3HeproHelIaBUCHMY0 mamsrs, H 6loka
3JIEKTPOHHBIX KJouel, COeIMHeHHOro ¢ apuhmMeTnKo-ornyeckum ycrpoiicreom AJlY.

bnox obpaborku uHdopMalMK BKIIOUAOT B PEXHM ABTOMATHUYECKOTI0 H3IMEpPEHHA
CKOpOCTH B TOYKE, HaXumas Ha Knapuwy “Ilyck”, pxonsauyo B yCIpOMCIBO yIpasie-
HHS, B Pe3yJibTaTe Uero Nepebiif MMNYNbLCHBIH CHIHaN [aTyHKa yepel DJIOK ynpaBJieHHA
nocrynaer B bnok cuera. OgHoBpeMEHHO BKIIIOUaeTcs TaMmep.

Ilna nossuueHKsi GricTpomedcTBMs cHcTeMbl GJIOK CyeTa MMNYILCOB ynpasiser
NojeKaqHEIM CYMMHpOBaHHeM uncna oboporos marumka B AJlY uepes GioK anexKTpo-
HBIX KmoyeH. ABTOMAaTHYECKOE HHOMUMPOBAHHE MpoLecca HM3MEPEHHMA NecsTKOB
obopoTop maTuMKa Ha MHIOMKATopHOM Tabno noaBoJisieT onepaTopy KOHTPOJAMPOBATH
pabory maruuka.

[lo oKOHYAHHK HIMEPEHHS, BpeMsi KOTOPOTIo 3ajlaercs ¢ NoOMOLb0 IMepeKuoyarens
M TaiiMepa, OJIOK yripaBiieHHA 3anpelaer galpHeHWHHE cyeT yncsia obopoTOB NAaTUHKA M
BbipabaTeiBaeT MMMy JIbC onpoca ODydepHoro perucrpa, BXofsuero B cocraB 6no0Ka cyera
YHCna KMIOYIsCcoB. ECNM yMcno HMNYNBCOB OT NaTYMKa He KPaTHO JECSTH, TO COMEpPXH-
moe GydepHoro perucrpa CyMMMPYEICS C NMOACYMTAHHEIMH necstkamMu ofoporos B
AllY.

[lo okoHuaHuM npouecca cyMMHpOBaHMs GNoK ynpasleHus paspewaer pabory
OGnoka nporpaMMHOro pacnpegenurens, KOTODHIH yIpaBliser IIOCNemOBaTe/ibHOCTbI0
nepecyera uucia obopoToB B 3HayeHHME CKOPOCTH TOTOKA B TOuKe 3a BhIGpaHHBIA
MHTepBAaJl BpEMEHH COrIacHO HHIHBHIYAJLHOMY rpafyHpOBaHHOMY YpaBHEHHIO JaTuH-
Ka. Hupopmauus o KoadduumeHTax ypaBHeHHS 3ajloeHa B IporpaMMHoOe Tojie N
yepe3 GJIOK 3JIEKTPOHHBIX Kmoyes nocrynaer B AJlY. Pesymsrar BruuC/IEHHS CKOPOCTH
MOTOKAa B TOYKE aBTOMATHYECKH HHAHIHDPYETCHA Ha HHAHKATOPHOM Tadno.

Pabora bGnoka obpaborku B pexuMe aBTOMaTHIHMpOBaHHoro cbopa M of6paboTkm
HHQOpPMaIMHK O CPEIHEH CKOPOCTH MOTOKA Ha BEPTUKAJIM OCYL|eCTBNISETCH B JABHCHMOC
TH OT TpebyeMoi TOUHOCTH HIMEPEHHA MO ONHOH M3 NPHMEHSEMBIX B TMIPOMETPHYEC:
KOH NpaKTHKe IMNHPHYECKNX GOpMYI IyTeM IoC/IeoBaTeNsHOM YCTAHOBKH JaTunKa
B pa3sjIHYHBIX TOYKAX CKOPOCTHOH BEPTHKAJNH M COOTBETCTBYHIIEro Mocfei0BaTesibHoro
BBonla HHGOpManMH o0 MIMEPEHHBIX CKODOCTAX B TOYKAX B OMNEPATMBHYH MNAMATH
MHKpOKa/bKynsTopa. [lannwme obpabarwmiBaoTcs no pa3paboTaHHBIM aNrOPHTMaM C
MIOMOLUBI0 KIIABHATYPHI.

Pabora Onoxa obpaborku B pexXHMEe BBYHC/IEHMH pPAacXoma AaHAJMTHUECKHM
¢i1ocoboM BRINONHSETCA M0 HIMEPEHHEIM 3HaYEHHsIM NapaMeTpoB CKOPOCTH M Norepey-
HOro CeYeHMS NOTOKA C MCIOJIBIOBAHHEM BBRIYMCIIHTENILHBIX BOIMOXHOCTEH MHKDOKAD-
KyJsropa.

HsroroBurems - Cpenneasuarckmii opmesa Tpymosoro KpacHoro 3mamens
HAayuYHO-HCCNIeN0BaTe/IlCKHI HHCTHTYT MppHrauuyu uM. B. JI. Kypuna (CAHHHPH).

Cappomerprueckas mmxpopeprymka MM-02. [lpenmaiHauesa misi maMepeHus
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cpenHeH CKODOCTH TEYEHHS BOALRI B OTKDEITHBIX KaHalaX M BOJOTOKaX, a Takxe B
MOBEPXHOCTHBIX CIIOSIX MOpeH, 03€p ¥ BOJNOXpaHHiMLl. 370 NOpTaTHBHEIA IIpHGoOp,
MMELnE KOMINAKTHYW KOHCTPYKLMI0 ¥ HelGonsiuixe rabapuTHBIE pasmephi, Hebons-
Yy Maccy.

IInranme npubopa — ot akKymynsitopa 6B/1,8AX.

MUKpOBEDPTYLIKA COCTOMT M3 3JIEKTPOHHOIO M3MEDHTENA, CKOHCTPYHPOBAHHOrO Ha
OJHOCTPYKTYpHOM MuKpoxomisiotrepe tuna 80C35, 6noxa namsaru EIPOM 27C16 u
H3MEDHTEJILHOr0 30HMIA, CBA3AHHBIX KabeneM nnuHOA 2,5 M. B ocHOBYy ee mejiciBus
NoJI0KEeHa 3aBHCHMOCTh YHcNia 000pOTOB JIOTMACTHOrO BHHTA 30HIAa OT CKODOCTH TEYEeHHS
BOfbl. bnaromapsi CONpOTMBIIEHHIO BOALI IpH KaxjgoM o00poTe JIOMACTHOrO BHHTA
obpasywTcss apa umilynsca. HMNOyJece MOCHUIAIOTCA B MHKDOKOMIIBITED, KOTOPHIHA
BBIYHCIIAET CPENHEE 3HaYeHHE CKOPOCTH, ONMpPasCh Ha XapaKTepPHCTHKH 30HOA, BBEJEH-
HEIE B NaMSATh MHKDOKAJILKyNATOpa.

B xomnnekt nputopa BXoaar: uaMepuTess ¢ Gy1nsapom; 3oHn ¢ Kabenem; pasbop-
Hasl HITAHTa; MUMTaTe b 3apANKH aAKKYMYNSITOPOB; ALHK-KOHTEHHED.

OcHOBHEIE TEXHHYECKHE [AHHLIE

JuanasoH vamepesnsi, m/c 3...300
I[loporosas cKopocTs, M/c 3
Bpemsa uHrerpaumii, c 50 s 100
ToyHoCTh M3MEPEHKI nis cKopocTy, %:

3...20 em/c + 3

20...30 cm/c - = |
Huamerp BMHTA, MM 50
Xon BHHTA, MM 60; 75; 100
Iuamerp Kopnyca, M 22
CnybuHa norpyxeHUs 30HA3, M 1,5
['abapuTHBIE D.3MEDHI M3MEDHTENA, MM 190 X120 > 45

Harorosurens — Ilonsiua.

Pacxon BojeL. Pacxomsl BOAB, M3MEDPEHHEE B DPajjinuHbIX dasax THIPONIOrHuecKo-
ro pexmma, CJIy)KaT OCHOBOM /i BRUMCIIeHus O0BEMOB CTOKAa 3a ONpenesieHHbe
HHTEPBA/bl BPEMEHM (CYyTKH, MeCSill, Ce3OH, rof M T. A.). Onpemenuts o6beM BOJHL
MpoTeKaloleH 3a eNUHHIY BPEMEHH, AOBOJILHO CNOXHO, TAK KaK pacxol BOIE —
GyHKIMA MHOTrOMEpHas ¥ 3aBHCHT OT IeOMETDHUECKHX, THOpaBIIHYECKMX ¥ dH3HYEC-
KHX XapaKTepHMCTHK MOTOKa.

Pacxon BOJsI MOKHO YCTAHOBHMTE NPSIMBEIM METOLOM MIIM € C MOMOLBI0 XapaKTe-
PHCTHKH IIOTOKA, OT 3HaYeHHSI KOTOPOH OH 3aBHCHT, — CKODOCTH, NIIOWIANH, HHKCHPO-
BaHHOI0 YPOBHS BOME], Pa3HOCTH HAIIOPOB MJIM NaBJICHHA.

Ilpnbop, npepHasHaueHHBIA 7151 MAMEDEHUS PACX0Ja BEUECTB, Ha3kIBalT Pacxomo-
MEpOM, a I/ HIMEpeHHA KoJMyecTBa BemiectB — cuetunkoM (IFOCT 15528). Ecmm
npubop ONHOBPEMEHHO HIMEPSET PacXo/ ¥ KOJIHYECTBO BEIeCTBa, T0 OH MpeJCTaBIsIeT
coboi pacxomoMep CO CUETUHKOM.

PazpaboraHo MHOXECTBO METOHOB M INpuOOPOR ANA HM3MEDEHHSI PAacxoma BOXHL
Ilpy HanmoOpHBEIX MOTOKAX Yallle BCEro MCNOJNbIYHT YJILbTPa3sBYKOBBIE H 3JIEKTPOMATHHKT-
HBI€ pacxomoMepsl, a npu Oe3HaloOpHBIX MNoOTOKax B NabopaTOpPHHIX YCIOBHSX —
pasHooDpasHeIE MEpHEIE BONOCIHBBL. 3a pyDemoMm MepHBIe BOOOCIMBH 4acTo obopy-
IYy10T aBTOMATHYECKMMH HIH aBTOMATHIHDOBAHHLIMM M3MEDUTEJIAMHE YDOBHEH BOIBL
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Optum M3 oneparMBHBIX cnocofoB onpeneneHMsl pacxojoB BoAs B obNMuOBaH-
HBIX HepeOpMHPYEMBIX M 3EMJISHBIX KaHanax sisjifercs ojHoroueuHsli (paspabortad B
IIHHHKHUBP). Cxopocts TEUEHHS BOIB M3IMEDPSIOT Ha (GHUKCHPOBAHHOH BepTMKAaNM B
TOYKE, rme OHa paBHA cpenHed CKOPOCTH IO ceyeHHMio noroxa. [yGHHa pacnonoxeHus
TOYKM HM3IMEPEHHH 3aBHCHT OT YPOBHS BONE H ONpejensercsi Mo rpagyHpOBOYHOM
rabnuue, KOTOpPYH CIPOST AJIf Kammoro rHOpocTBOpa npeasapuressio Ha IBM c
MOMOIKI0 MPOrpaMMEL.

B KauectBe H3MepHTeNs CKOPOCTH MOJKHO MCIOJb30OBATH THOPOMETPHUECKHE
BeprymKy uax uHbEe npubopn. BoamoxHa aepromarHzauMs H3MepeHMH. 3arparhl
BpeMenM, HeobOxoguMeie ONIA HIMEPEHHMS Dacxola BOJbl, He 3aBHCAT OT pasMEpoB
KaHala ¥ NpaKTHYECKH HE NPEeBbILaoT 5 MHH.

InexrpomaramTHne pacxonomepst IPHC u IPHC-M. Ilpennasnavens nns uamepe-
HHS pacxoma OCeCHMMETDHYHBIX M HECHMMETDHYHBIX IOTOKOB 3JIEKTPONPOBOASIIMX
xugKocredf ¢ yaensxol nposomuMoctsio or 1072 o 10 Cm/M Mertomom "nnomams —
CcKopocts” B TpyDONpoBOAax AuaMeTpoM yclopHoro npoxona 400...1000 mm.

Pacxomomep IPHC cocrout K3 npeobpasosarens ckopocrs IIC-2, 6noxa noaroros-
Ky cursanos bIIC, mamepurenssoro ycrporcrea HY mn ofecneunBaer MaMepeHue
MTIHOBEHHOI'0 Pacxoa MHIKOCTH,

Pacxomomep IPHC-M BKimovaer B ceba npeobpasosarens ckopocra [1C-2, mamepu-
tensHoe ycrpoiicteo (HY) u ofecnieunBaer HaMepeHMEe MIHOBEHHOTO H MHTErpalsibHOro
pacxofa XHMOKOCTH HAa OCHOBE 3aKOHA 3JIEKTPOMArHMTHOH MHIOYKIMH IOCPEICTBOM
npsiMoro npeobpazoBaHKA CKOPOCTH NOTOKA B 3JIEKTPHYCCK M CHIHAIL

llpn oOTEKAaHMH XHAKOCTHI0 30HIOBOrO YYBCTBHTENLHOrO® 3NEMEHTa Ha €ro
anextpomax mHmyumpyerca JJIC anexkTpoMarHMTHOM HMHAYKIUHH, OPONOPIHOHAJLHAS

CKOpOCTH XMIKOCTH B Touke., I1a I[IC ABnserca Mepoil pacxona XHAKOCTH M M3MeEps-
erca HY. HamepurensHoe ycrpolictBo ofecneunBaer ycHIeHHe 3NIEKTPHUECKOro CHrHa-

na, MacwrabupoBalne M npeofpasoBaHue B YHHGHMUHPOBAHHBIM BBIXOMHOH CHrHan
0.5 MA; 0...20; 4...20 MA (no 'OCT 9895).

HameputeisHoe ycrpoiictBo pacxomomepa JPHC-M umeer mHTterpatop ¢ ueHoi
eMMHMIl Muagmero paspsaa 10 M3, a Taroke mOMONHMTENBHBIA BHXOMHON KaHan ¢
MMNYNbCHEIM cHrHaNoM (uesa mmmynnca 10 m¥/mmMn.) ans ofecreuenuss coBMecTHON
pabotul ¢ cHcremamu renemexanuku TM-600, TM-620.

Pacxomomep IPHC moxer nocraBistscs ¢ npeobpasosaresiem ckopocrn [1C-2,
YCTAHOBJIEHHRIM Ha OTpe3Ke Tpy0sL.

Henonnenwne HaMepuTEbHOrO ycrpoicrsa — oGbiKkHOBeHHOe, HenonHeHue npeobpa-
joparesifi cKopoctH ninsi pacxomomepor IPHMC - Gpnarosampuigenxoe Bl mo TOCT
17786; nns pacxomomepos IPUC-M — pomosauwmmennoe B4 no 'OCT 17786.

Henonuenwe ONOKa NOArOTOBKH CHrHaJioB — Gpmisrosauprinensoe Bl mo I'OCT
17786,

B KoMIieKT nocTaBKM BXORAT: npeobpasoparelis ckopoctu JIC-2; GNMOK momroTos-
Ki curanos bIIC (romsko gnst IPHC); mamepurermsHoe ycrpodicrso (HY); rpyGa
(romexo ans PHC); KOMIIEKT MOHTaXHBIX uacTei; KOMIJIEKT 3aNacHBIX dacrell H
MPHHANJICKHOCTEH; MACNOPT; TEXHUYECKOEe OMMCAHHE M MHCTPYKIMS M0 IKCIUTYaTallMM,
METOJIMYECKHE YKadaHus 110 [opepke,

YenosHsi guaMerp rpybonposogna, MaKCHMANBHLIE PACXol, BHXOMHON CHIHAN M
XapaKTepHCTHKa MOTOKA pPAacXOfOMEPOB pAa3/IMYHBIX MOAMOHMKALME NDHBENEHH B
rabmane 3.7.
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s l
ycnopHoro | Mawkcumane- | Beixopmuoit
Momudracarms Mpoxona HEI pac- CMrHAan, Xapaxkrepuc- | Hampume
pacxopomepa rpySonpo- | xom, M/ MA THKa oToKa | TPYOM
BOJIA, MM
SPHC-1-400 400 2000 - Ocecummer- He nocras-
9PUC-1-500 500 3200 0...5 PHUHRIH nAeTea
9PHC-1-600 600 5000 0...20
3PHC-1-800 800 8 000 4...20
3PUC-1-1000 1000 12 500 -
3PHUC-3-400 400 2000 0...5 Hecuner- To xe
3PHC-3-500 500 3200 0...20 PHYHLIH
9PHC-3-600 600 5000 4..20
3PHC-3-800 800 8 000
JPHC-3-1000 1000 12 500
JPHC-1T-400 400 2000 - Ocecunimer- [Tocran-
IPHC-1T-500 500 3 200 0...5 PHUHLIA NIsIeTca
3PHC-1T-600 600 5000 0...20
IPHC-1T-800 800 8 000 4...20
IPHC-1T-1000 1000 12 500
JPHC-3T-400 400 2000 - Hecsnomer- To xe
IPHC-3T-500 500 3200 | pHyHLIL
IPHUC-3T-600 600 5000 0...20
IPHUC-3T-800 800 8000 4...20
JPHC-3T-1000 1000 12 500
IPHC-M-400 400 2000 i Ocecummer- He nocras-
JPHC-M-500 500 3200 (rmrTy nbe- PHYHEIH nReTcH
IPUC-M-600 600 5000 MBI CHr-
JPHAC-M-700 700 6500 Han¢
IPHC-M-800 800 8000 LIeHO
JPHC-M-1000 1000 12 500 HMITY/IbCa
10 m¥u)

OcaopHEE TEXHNUSCKHE iHHEIE
Ocropnas nomycKaemas NMpHBENEHEAR NOrPeIIHOCTs pacxogomepon, % - 3
ITuranme — or ceTH MepeMeHHOro ToKA:

Hanpsamxenne, B 220

yacrora, I'y = 50
llorpebnaemasn moupocTs, B+ A < 50
Macea, xr:

npeolpasoparena cKOpocTH <3

GroxKa MOAroTOBKM CHIHATIOB <3

HIMEPHTEeIILHOro ycrpoficrea < 10
MaxcumansHoe paGoyee napneHue XHIKocTH B TpyGonposone, MIla:

ana APHC 0,6

nnsa APHC-M 2,5

Temmeparypa oKpyxawmero Boaayxa, “C:
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nns ripeofGpasoBarens cKopocTH —30...+ 50 gna
9PUC; —50...+50

nna IPHC-M
15 MIMEPHTESTRHOrO YCTpoicTBa el
nns 611oKa NoaroToBKH CHIHAJNOB - 30...+50
Temneparypa KonTponHpyemoi cpejml, °C 0...80

HarotoBurens pacxomomepos IPHC — TInaenpubop Poccmiickod ®enepaumm;
pacxomomepor IPHC-M - JlenaprameHT XxuMHuecKod ¥ HedrenepepabarsiBawoiest
npombiuJieHHocTH Poccuickoi Penepauny.

InexrpomarsmTENE nmpeobpasosarens pacxoma IICT. IlpennasnaveH ans mamepe-
HHA PacxXofa TeXHWUECKON BOMbI METOJNOM IJIOMAaah—CKOPOCTL—TPAHEHT B HATIOPHBIX
TpyGONpPOBONAX MPPHIALIMOHHLIX CHCTEM M HACOCHBIX craHLMi. OH COCTOMT M3 Tpex
npeobpasosarenes ckopoctk [1C-6, Gmoka nmogroroekH curHanos BIIC-5, uamepurensHo-
ro yerposicrsa ITH-22 u 6noka nutanus BII-1.

lpeoBpasoparems ckopocti obecneunBaer HHGopManuel 0 MOKANbHBIX CKOPOCTAX
notoKa M HX pamManbHbiX rpagueHtax. JIpHHUMN ero NedCTBHA OCHOBAH Ha B3aHMO-
HelcTBHM ABMXYLUIEHCS XHUIKOCTH C MATHHTHBIM TOJIeM.

BrnoK nmoaroToOBKH CHMrHalOB NpenHa3lHaueH sl ycuineHus M mpeobpa3oBaHHA B
YaCTOTY CHIHAJIOB, MHOYLIMPYEMBIX Ha 3JleKTpoax npeobpasoparenen CKOPOCTH.

Hameputemsroe ycrposicteo ITH-22 dopmupyer cHrHanm yIpaBieEHst OloxKom
MOArOTOBKH CHrHaNoB M GIOKOM NMHTAHHS B COOTBETCTBHM C 3amaHHOM NpOrpaMMon,
npeofpasyer 4acTOTHEIE CHrHajbl, MpHHHMaeMble 0T 6JI0Ka NMOArOTOBKM CHUrHAJOB, B
IBOMYHBIN Ko, BhINoNHAET apudmeTHyecKyw obpaGoTKy cCHrHANOB B COOTBETCTBHH C
3aJJaRHBIM aNTOPHTMOM, Npeolpasyer pe3ynbTaThl BRIUHC/IEHHS Pacxojila B aHAJIOTOBY10
¢opmy; BeimaeT YHUHUMPOBaHHBIH TOKOBEIH CHIHAM, ITPOBOMMT AMATHOCTHKY peXHMa
paboTel M BbITAET COOTBETCTBYIOILMIA CHIHAM Ha UH$POBOK HHOHKATOP.

B yenoBuax akcmnyatauuu nopepka npeobpasoparens pacxoma IICI' ocymecrs-
JISeTCS MMMTALMOHHEIM METONOM ¢ noMmousio o0pasuoBoil MOBEPOYHOH YCTAHOBKHM
"Motox-6".

Baxunoe npemmymecteo npuGopa IICIT — BoaMmoxHOCTH H3aMepeHHs OoBIIMX
PacxonoB BOMOL! ¢ BHICOKOM TOUHOCTHIO.

OCRORHELIE TEXHHYECICHE [ANHLE

Ilnanason uamepenns pacxona, M>/C 010...1,0
no 0...100

Jlnamerpst TpyGonporonos, MM 1200...3600
OcHoBHaA NMOrpelHoCTs HaMepenus, % 1.5
TlaparMerpsl KOHTPONMMPYEMON CPEeJIhI:

anexrponposomocts, Cw/c 10-2...10

remneparypa, ‘'C 0...50

naenenve, Mlla 10
Buixogro# curran, MA 0...5; 4...20
Tewmneparypa oKpyKawiei cpem, “C:

[Na M3MEDHTENLHOro ycrpodicrna i 61oKa nuraHmus Seeetl

nna npeobpasoparens CKOpocTH ¥ 6110Ka NOArOTOBKH CHTHANOB - 30...+ 50

ITnTaEme OT CeTH NEPEMEHHOr0 TOKA:
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+22 %

HANpsDKeHKe, B 20_434

yacrora, I'u 50+ 1
[Morpebnaemasn MolHOCTs, B - A < 150
Cpemanii cpoK ciryxOn1, ner =8
abapHTHLIE PASMEDRI, MM:

npeobpasoBaresis CKOPOCTH ¢ 60 X 300 X 590

MIMEPHUTEITLHOrO YCTPOHCTRE 375 X320 X 107

GnoKa MOAroTOBKH CHIrHAJIOB 275 X208 X 114

6noK MMTaHMSA 197 X 104,5 X 445
Macca, Kr:

npeolpasoBarens cKOpPOCTH 15

MIMEDHUTENBHOr0 yCTpOHCTBA 6

6N0Ka MOAroTOBKM CHIHANA 3

HNOKA MUATAHKUA 15

InexTpoMarsmTHEE mpeobpasoparers pacxona HP-61. IlpemmasnayeH nnsi apro-
MAaTHYecKoro uiMepermns obbzeMHOro pacxoma B3IpeiBODE3OMAcHBIX XHIKHX Cpen ¢

MOHHOHN IPOBOJMMOCTBI0 NMPH YAeNBHON 3NeKTpHuecKod mposommmoctd or 103 o
10 Cm/M B cHcTeMax WYHCTHIX H CTOYHBIX BOJ, BOOocHAO)XEHHMS M KaHallM3aLMK, B

MDDUTALHOHHEIX CHcTeMax ¥ np. B Kommnexre ¢ murerparopoMm C-1M mnossonser
onpenenATh CyMMapHbH 00B€M KOHTPOJMpYEMOM CPEOsl 3a OlNpeneneHHbIH NpoMexy-
TOK BpEeMEHH.

Mpunuun paborst npubopa OCHOBAH Ha SIBJIEHHH 3NMEKTPOMArHHMTHOH MHOyKipmMu. B
npoxonsumen yepes OJHOPOHOE MATHHTHOE TOJIE 3NEKTPONPOBOJHOH KHAKOCTH, KaK B
IBHXYLIEMCS NPOBOMHMKE, HAXOMHUTCA 3JIEKTPOABHIKYINAA CHNA, MPONOPUHOHAJLHAS
cpemHed CKOpPOCTH NOTOKA.

llpeoBpasoBarells COCTOMT M3 MEPBHUHBIX H3IMEDHTENLHHIX mpeobpasoBarTeneH
IIPHM ¢ nuamerpamu ycnoBsoro npoxoma 105 15; 25 m 80 MM, BrITycKaeMsix ¢ aMane-
BEIM, INOJIMYPETAHOBLIM ¥ (GTOPONMACTOBBRIM NOKPHITHSMHM, M MMEpeNariux H3MepH-
TesbHbIX npeobpasoparenei MY-61.

Jlnana3oH pacxona MOXHO NEepecTpanBarTh B YCNOBHAX IKCIUTyaTalMH.

OcHOBHLE TEXHHIECKHE NAHHLE

Burxomroit curuan, MA 0...5; 0...20
Jlonycxaemas NpUBENEHHAS TOrpelIHOCTs BRIXOMHOrO curHans, % 1
BEpXHEro npenena uaMepeHuH
[TuTanie — o1 ceTH NepeMeHHoro ToKa:
Hanpsxexue, B 220
wacrora, ['u 50
Mouroers, norpebnaemasn npeobpasopanmamu, B - A:
MepBHYHLIM < 500
nepenalonIHM <20
[abapuTHbie pasMepsl, MM:
nepeHYHOro mpeobpasoBaTens ¢ JMAMETPOM YCIOBHOrO 245 > 236 X 250
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npoxona 10; 15; 25 mm
nepenamuero npeofpasoparens

NepBHYHOr0 MpeobpasoBarens ¢ QMAMEeTpOM YCIIOBHEOro NpoXoas

50 & 80 ma

Macca, Kr:
NepeQanLiero MIMepHTeIbHOro mpeobpasoparens
NMEPBHUHOr0 HIMEPHUTENLHOro NMpeobpasoBATENA ¢ NHAMETPOM
yenoBHoro npoxona or 10 go 25 mm
NepPBHYHOro HIMEPHTEIILHOTO NPeobpasOBATENA C qHAMETPOM
ycnossoro mpoxona 50 mou
NEPBHYHOrO HIMEPHTENLHOTO NPeobpasoBaTeNIA ¢ OHaMeTPOM
ycnosHEoro mpoxoma 80 mu

llepamerprr mamepaemoit cpeym:
INEKTPONPOBOAHOCTS, Ch/M
remmeparypa, °C
CKOpOCTS NOTOKA, M/C
TMpepens: uamepenust, M3/c: _
NEPBHYHON0 HIMEPHTENLHOrO Npeobpasonartens ¢ guamerpom
ycnosroro nmpoxona 10 soa:
MHHMMANBHOE JHAUEHHEe BepXHero npenena
MAKCHMAIThHOe ’
HIORHWI npenen
NEPBHYHOTO HIMEPHTENLHOrO NMpeobpasoBartens ¢ muameTpon
ycnoesoro npoxosa 80 o
MHHHMANLHOS SHAYEHNE BEPXHEro npenena
MaKcHMamsHOe " - "

197 < 140,5 X 445
@ 300 X% 530

<6
<16

<36
<42

10-3...10
— 40...+ 150
10

4,0-10-5

6,3 - 10~4
0

2,5.10-3
4,0-10-2

HMOKHUI TTpegen | 0

lipeoGpasoparems pacxona PI'P-100. llpennasnaven gns npeoGpajoBaHMA TEKYUIEro
3HAYEHHS pacxofia INEKTPONpPOBONHOH JXHOKOCTH B HANopHOM TpybDomnpoBoge B
NpoNnopUMOHANLHEIN 3NeKTPHUeCKHM cHrHan. By KnpmartHyecKkoro ucnonHeHus — Ml
no FOCT 15150-69. B ocHoBy meicTBuA npubopa MONOXKEHO ABNEHHE 3/TSKTPOMATHHT
HOM MHOyKuun. [Ipy NMpoXoXaeHHH 3NEKTPONpPOBOMHOH MHMAKOCTH Yepes OIHOPOIHOEe
MarEHTHOE Ione B Hedi, KaK B ABMXXYIEMCS npoBoaHuKe, RpilfuKaer 3NeKTpoNBHXY-
118 CHJa, MPONOPUHOHALHAS cpegHed CKOPOCTH NMOTOKA.

lipeobpasopartens COCTOMT H3 COENMHEHHBIX Mexay coboil B emmEsni Gnox nByx
npeofpasoBarenesf — NepBHUHOrO H MNepepawmero. B mepsuunom npeoBGpasoBarene
GOpMHDYIOTCH HIMEDHTENIBHLIM CHTHAaJl, KOMMEHCAIMOHHBIA CHTHAJ, MPOIOpPIHOHANL-
HEOi JHAYEHHMI0 MATHUTHON HugyKumm B paGoyel soHe npeoGpasoparess, H MepeMeHHoOe
HANpSDKEHME NS MUTAHMA nepepmatomero npeobpasoparensi. 3w TPH CATHANA MNMOCTY-
nawt Ha nepepawowmui npeobpasoparens, rae GOpMHpYETCHA BHIXONHOE HAMpSIKEHHE
nocrosHHoro roka 0...10 B, nponopumonansHoe pacxony namMepsemoli cpenst. llpu stom
KOMNEHCHDPYeTCs BJMAHHE HIMeHEeHHMH (MIMKO-XHMHYECKHX CBOJCTB MaMepsiemost
Cpens M TapaMeTpoB NMHTAHHSA, a Takxe tpaHcdopmaroproi 3[IC, nocrynawmiei B
COCTABE M3MEPHTENILHOIO CHrHANA BMECTe C MNOJE3HEIM CHIHANOM, ITPONOPIIHOHANLHLIM
CKOpOCTH MOTOKA.
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OcHOBHEE TEXHHIECKHE NARHRLIE

M1anasoH H3MEPeHUs pacxoxa, /¢ 0...100
HoMWHANBHEIA OQHAMETD MPOXOMHOr0 CeYeHMA, MM 100
BEIXOJHOH CHIHAJ — HANPAXEHHE NOCTOAHKOr0 ToKa, B 0...10
JlomycKaemast OCHOBHAS! IPHBEIEHHAR TIOTPENHOCTS KaMepenus, % £ 1.5
HoMHHATBHAA CTATHUECKAA XapaKTepHCTHKA npeobpalopanms Nunedinan
Y niemsHas 3NeKTpONPOBOIHOCTs KOHTPOIMpYeMOit cpefbl, Ca/u 10—4...10
Temmeparypa KOHTpOMUpyemoit cpemsl, “C 1...80
Bepxnuit npenen pabouero nasnexud, Mlla 40
[IrasEMe — OT CeTH NepeMeHHOro TOKa;

HATPSXXEeHMeE, B 220

uacrora, 'y 50
Morpebnaeman MoumHocTs, B+ A 400
Cpeguuit cpoK ¢nyxOs! OO CNHCAHKSA, NeT 8

Buxpesme npeobpasoparenms pacxopna Bogu teEna BHP, Ilpemgnaznayenmr pns
npeobpasoBanus ofbeMHOro pacxofia BoObl B INEKTPHYECKHH CMIHal NOCTOSTHHOIO
roka 0...5; 0...20; 4...20 MA. Brmmyckalor cnegymomue nx Mognduxaunu: BUP-50, BHP-70,
BHP-100 u BHP-150.

llpeobpasosarens. Tuma BHP cocrout M3 nepeuuyHoro mnpeobpazoBarens pacxoga
[IIIBP u nepepnawmero npeobpasosarens [IUBP-5. B ocuoBy ero pafoTh MOJIOXEHO
SIBJIEHHE MOOYEpemHOro oTpeiBa BuXpeH ¢ oOrexarens. Ilpu OBMIKEHHM XHIKOCTH B
TpybonpoBone MPOHCXOMHMT NEPHOOHYECKHMH OTPHIB BHUXpEH C OOHOH M C XpYroH
CTOpPOHB! obTeKarTelNsi, BOIHHKAET TaK HasmBaemas nopoxka Kapmana. OrpriB BHXpe#
DUKCHPYETCH Ipu nomouH ceBobOMHO NMoMelieHHoro B Kamepe obrexkarens OucKa H
WHOYKTHBHOro npeobpasopatensa. UYacrora KonebaHMH QMCKa NpOMOpLHOHABHA
pacxony MaMepsieMoro noroka. YcuieHue, bopMHpOBaHME M BEIIENEHHE 3JNIEKTPHYEC-
KOr0 CHrHalla BBRINOJIHAET NepBHuHbIM npeobpazosareis, C noMouipio NEpenaloliero
npeobpasosarens [TUBP-5, koropei dopMupyer BHIXONHOM CHTHAaJl MOCTOSHHOIO TOKa
0...5 MA, ocyulecTBNsieTcs TIHTAHME 3JNEKTpHUecKOM cxembl oO0paboTKH cHrHana,
MoJIy4aeMoro ¢ nepsuuyHoro npeobpasoBareis.

Texumyeckue xapaxtepMcTHKM nmpeobpasopareniei tuna BHP npusenenn B
tabnune 3.8.

3.8. TexmmgecKHe XapAKTEPHCTHICH npeobpasoparened pacxona rana BHP

Iloxasarens ‘ BHP-50 ‘ BHP-70 I BHP-100 ! BHP-150
Huamerp yenoBHOro nNpoxona, Mm 50 70 100 150
Iluanason uaMepenus, M3/u 3,2..32; 6,3...63; 10...100; 20...200;
4...40; 8...80; 12,5...125; 25...250;
5...50 10...100 20...200 40...400
Hormyckaemas ocHOBHAS MOrpeL- 1.5 + 15 il 100415

HOCTH M3MepeHus, % Bepxuero npe-
Oena HIMepeHui
Brrxommoit curnan, MA 0...5 0...20 4...20 —
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Ilpodonxcenue

l[loxasarem BHP-50 BHP-70 BHP-100 BHP-150
Temneparypa sonsl, °C 5...120
Paboyee nasnenue, Mlla = 2,45
ITuranne:
HAMPSKEHHUE NePeMeHHOro 220
roxa, B
yacrora, ['u 50+ 1 601
HesosppatHMan norteps Hanopa, MIla 0,03
ITorpebnsensas MougHOCTs, B « A < 30
BepoaruocTte GezotkasHon pabors B 16 0,95
yenne 2000 u
Cpox cnymubel, ner 6
Maces npeobpasoparenei, Kr:
NepBHYHOro 9 105 17 26
nepenanLeroe 6,5

Nomnasxosw npeobpasosarens pacxona Bogw IMIPC-1. MipemHasnauen aas MaMme-
peHHsd pacxona BOMbl Ha THIPOMOCTAX KaHAJIOB OPOCHTENBHEIX CHCTEM C YIIOPAMOYEH-
HBM DYCJIOM H MOAMOPHO-TEPeMEHHBIM peXuMoM. C ero noMoupo MOXHO aBTOMATH-
3HpOBATE IIPOLIECC H3IMEPEHHA pacxola BOMEl, JHKBHINPOBAThE MaJIONPOH3IBOIHTE I HElE
PYUHOH TDYI NPH BHINONHEHHH M3IMEPEHHH, TOBLICHTE TOYHOCTL ONpEeNeIeHUs pacxoa
M CTOKaA.

lipeobpasoparemns npencrasnser cobod obTeKaeMblif MIHHAPUUECKHMI NONIABOK,
IUADHHPHO 3aKPEIJIEHHBIH C MOMOIIBI0 pblyara-pamMbl Ha THIPOMETPHYECKOM MOCTHKE.
Brytpn Kopnyca monnaBKa (B NOHHON €ro yacTi) HaXomSTCH TEIJIOBOH CTEpPKHEROl
npeobpa3oBaTelib CKOPOCTH, BEIMOJIHEHHLIN B BHJE Kancynel (B Helf pacnmolioxeHs! 1pa
NONyNPOBOAHUKOBEIX TEPMOYYBCTBHTEBHEIX 3JIEMEHTa, OXBAYEHHBIX OXHMM ODIIMM
HarpesaTeJieM), ¥ TeIUIOBOH CTePKHEBOH NpeobpasoBarelib, B KOTOPOM MOJYNPOBOL:-
HMKOBBIC TE€PMOUYBCTBHTEJIbHBIE 3JIEMEHTH HE HMelT Harpesarensi, Ha ocu pbruara-
paMbl YCTAHOBJIEH MONBMIKHBIH MarHHTONPOBOA MHOYKIMOHHOrO Npeodpa3osarens c
MNOCKHMM 00MOTKaMH, XECTKO 3aKPeNnJIeHHBIMH Ha LIMMHHAPHYECKOM Kopryce npeob-
pa3oBaTens,

OcHOBHEIE TEXHHYECKHE NAHHLE

HoMuBANLHEI MaMepAeMbIii pacxof, MY/c <50
Illnpura KaHana nopepxy, M =2
I'nybuna Kanana, m =35
MaxcumansHan CKoOpocTs NOTOKA, M/C 15
INorpelwsocTs HaMeperusd, % + 4
Ilorpebnaaenman MougHOCTs, B < 200
HapexHocts HenpeprieHo#i paboru B reuerme 5000 u 0,95
Macea, Kr 30

HaroroButremn — HIIO CAHHHPH, Yabexucran
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YacTOoTHHE CKBaxuHHEE npeobpasoBarerm pacxoma tama PYC. IlpennaszHaueHnl
IS TIOJTYYeHUST ONEepAaTHBHOH MHGODMALMH O DACXOIE BOMBI, COAEPIKALIEH B3BECH B

BHJIE NeCKa, I'NIHHEL, GeppoMarHMTHEIX yactuil mo 10 r/n, B TpyBonpoBomax Pa3THYHOro

HajHauEHUA NPH OTKAUKE ee M3 CKBAXXHHL! B IPOLECCE OCYILUIEHHS, BONONOHHKEHHA U
1. 1. OHH OTHOCHATCH K IpYIIEe pacxogoMepoB OOTEKaHHHS M COCTOSAT H3 ClenyHIHX
y3JI0B: IPOXOOHOrO KOpmyca, H3MEPHTENBHOM Kamepsl, ITOBOPDOTHOM JIOMAacTH Wu
3JIEKTPOHHOro GJI0Ka.

[lpoxogHO¥ KopIyc — CBAPHOH M3 (aHueB, TpyOs! H NepexogHuKa,

HamepurensHasi Kamepa npencraBiisier cofoH Kopnyc ¢ YKpenJjieHHRIMM B HEM
H3IMEDHTENLHBIMM M PeryjiHpOBOUHBIMH 3/7eMmeHTaMu. OGMacTe MIMEpHTENEHOH rojos-
KM M30JIMPOBAHA OT MOTOKA BOMA! PA3NeNHTENbLHBIM CHILHOHOM, OIMH KOHEN KOTOpOro
MpHBapeH K MOBOPOTHOMY pHUary, a OpyroM — K Kophycy npeobpa3zoBartens pacxoja.

[loBOpOTHasA JonacTs, COCTOAIIAS M3 phIYAra ¥ JIONATKM, SABJISETCH UYBCTBHTEIIb-
HBIM 3JIeMEHTOM Npeobpa3soBaTeNis pacxoya. /ecTKocTs €e NEepeMelleHus PeryaupyioT
H3MEHEHHEM uHcna pabouux BHTKOB H3MEDMTEJBHOM NpYyxuHbL Jlonmacts BOCHpHHM-
MaeT JaBJIEHHE MOTOKa BOXLL, nBMXyuiedcda nmo 1pybe, H OTKIOHsSETCH 0T IepBOHA-
YaJIbHOTO MOJIOXKEHU A, yBIeKas 3a coboM NIYHXep HHIYKTHBHOIO JaTUMKA C MOMOILI0
NeHTHL.

[lepemMenienne NUIyHXepa MHOYKTHBHOrO [aTuMKa peryiHpyercs B Mpenenax
0...2 MM TIpH H3MEHEHHH pacxona Bonkl B TpyGe or 0 mo BepxHero npenesa H3MEpPEHUA,

JNeKTpoHHBIH GJIOK npeobpaayer mocTynartelibHOE NBMIKEHME IJYH)KEpa HMHIYK-
THBHOIO JaTyMkKa B 3NEKTPHYECKHMM YacTOTHBEIH CHTHall ¢ IIOMOILI0 aBTOreHeparopa,
JacTOTO3aJaolMM 3JIEMEHTOM KOTOpOro SsBIsieTcs KBasupesoHaHcHas RL-mens.
YacToTa BRIXOMHOIrO CMIHala 3NMeKTpoHHOro npeobpajoBatenss HIMEHSASTCHA B qHalajoHe
2...4 k['u umu 4...8 k'u B 3aBHCHMOCTH 0T TepeMeleHHs INIyHXepa MHIYKTHBHOIO
JaTuHKa.

JNEeKTPOHHEBIA BJIOK CMOHTHPOBaH B repMeTHyHOM Kopmyce. IluTalniee Hanpsxe-
HHE M BBIXOOHOHM CHUrHan npeoDpaszoBaTens pacxoma NOOAlTCs YEepe3 IITEeNncelbHBIM
pa3beM, TOKOCBEMHOE YCTPOHCTBO M pasmenurebHb ¢uistp. Hammume dumstpa
No3BoJisfier MOAK/HouaTs npeobpasoBarells K PErkCTPHPYWINMM CHCTEMAaM KOHTpPOJS,
ABTOMATHYECKOr0 pEryjiHpOBAHMS H TeJIeMeXaHHWKH 4Jepe3 IBYXIIPOBOMHYI JHHHI
CBSI3M.

Tunel npeobpasosarenei pacxona PUC npupegens: B rabiuue 3.9, a ux rabapuTHEIS
pasMepsl, YCJIOBHBIA quaMerp ¥ Macca — B Tabmuue 3.10.

3.9. Twurza ompeobpasoparenest pacxong

YacTora BLIXOOHOTO Bepxuue npepene! us-
Twun npeobpasoparens curaana, kI'u MEpEHHA pagxnna BOJIbI,
Mg
PUC-2-32 2...4 32
PUC-2-63 2...4 63
PUC-2-125 2..4 125
PUC-4-32 4...8 32
PUC-4-63 4...8 63
PUC-4-125 4...8 125
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3.10. l'aGapuraiie pasmeps, Macca, YCIOBHBHA Juamerp u pacxop npeobpasoparenedi mama PUC

Tsn npeobpa- ['aGapurHEie YcenoBHBIH Macea. xr
30BAaTENA pasMephbi, MM IHAMETP, MM ;
PYC-32 185> 298 X 215 80 14
PYC-63 205X 318X 215 [ 4 100 15
PYC-125 260 374% 215 150 19

B xomnnexr mnocraBKH BXOufT: npeobpasoparens pacxona (McnonHeHwe no
yCloBHSIM 3aKasa); KOJNBLO; MAclopT, TEXHHYECKOe ONMCaHWE M MHCIPYKIMA IO
aKcnIyatauuy (Npy nocraBKe NapTHM ONHOTHNHLIX NATYMKOB NONYCKaercs NpHIarats
ONIHO TEXHHYECKOe ONMCcAHMEe H OJHY METOOHKY MOBEPKH Ha NaptHio He Gonee S npeob-
pasosaTeneii); MeTOHYECKHE YKAa3aHHs, METOMbI H CPENCTBa NOBEPKH.

OCHOBHEIEC TEXHHYSCICHE JIARHRE

Jlonyckaenasi OCHOBHAA AOrPELIHOCT: HIMEDEeHHHA, + 4
Jlonyck aemoe nannexrue B pabounx Kamepax npeobpasoparess, Mlla 0,3
Jlnanasor pabounx remneparyp, “C -30...+50
AMnmMTyna BRIXOHOro curHana, B 1:2
IluralMe — 0T HCTOYHMKA TIOCTOAHHOrO TOKA HAnpsiKeHnem, B 24
KonebaHwusa HANDSKEHHA MATAHNA, % 10...15
llorpebnseman Mouuocrs, B - A 0,6

Ynerpassykosne mpeobpasoparems pacxoma Y3OP. Ilpennasnauens mns omnpe-
nesenns o6BEMHOIO pacxoma XHIKOCTEH, He COMepXKaliHX Napora’oBkIX Ny3kIPhKOB M
He KpHCTaNNHaMpywwmuxcsa npy pabounx temmeparypax u masieHusax. [IpyHuMn ux
JEHCTBHSA 3aKNI0YaeTcd B HIMEPEHMH PasHOCTH 4acToT CNENOBAHMA YIBTPa3sBYKOBRIX
HMOYNBCOB, NMOJNYYaeMBIX NPH MANYUEHHH Y/IbTPasByYKa B JABYX NPOTHROMONOXKHBIX
HanpaBJIEHHAX, — IO MOTOKY M NPOTHB MOTOKAa KOHTPONHPYEMOH XHIKOCTH.

llpeobpasopatens Y30P cocromt M3 nepeuyHoro mnpeobBpajosarens Y3O0P-III,
nepenarouero npeobpasosarens Y30P-2Il u nByx coegHHEHHHX pagHOYacTOTHRIX
Kabenes. Ileppuynbni mpeobpasosarens Y 30P-I1I1 npeacraenser coboi otpesok Tpy06u
¢ pnaruamy. [Isesonpeobpasopareniy yCTAHOBJIEHH! B crenualibHBIX CTaKaHax, NpHBa-
PEHHRIX K KOpnycy nepBuyHoro npeofpasoBatensi (MAM BBHHUEHHBIX B KopIyc) Iof
yraomM K ocH 1pybGonpoBopa. Ilapa neesonpeobGpasopartenes, pacrloNOXEHHBIX HPYT
nporus npyra, ofpasyer aKycTHUeCKMH KaHall.

Mepenawomuii npeobpasoparens Y3O0P-OI1 (sanexrporHmH 670K) BHIONHEH B
YHHOHIIMPOBAHHOM KODIYCE I/ UIHTOBOTO MOHTa)Xa M COENHHAETCH ¢ NEPBHYHLIM
npeobpasosarenem Y3OP-IIIl gpyma orpeakamu Kabens.

Hcnonuenue npeobpazosarensi Y30P 3aBHMCHT OT auaMeTpa YC/IOBHOrO Npoxona,
BEpXHEro npemena mamepeHus pacxonxa, pabouyero gaBJieHMsA M BLIXOMHOrO CHrHana.

OcuoBHEIE TEXHHYECKHE QAHHLIC

JluameTph! YCNOBHOrO NPOXONA, MM | 40, 100, 150
Bepxuue ripefiess MaMeperra. wo/y 2,5...320

320




1982

JlonycKaeMan OCHOBHAA MOrpeluHocTs HaMepenus, % + 1,5; * 2,5 nna npeobpaso-
pepXHEro Npeaena HIMEPEHHA BATENA C BEPXHHMM TPeOenon
namepesns 2,5 MYy

BrixOMHON CHTHAJ NOCTOAHHOI0 TOKA, MA 0...5 unu 4,..20
[luTaKe — OT CETH NCPEMEHHOro TOKa:

nanpsxenne, B 220

yacrora, I'n 50
Notpebnaeman MOIHOCTS, B - A 36
JinyHa THHHUM CBASH MEXTY NMEPEHYHLIMU H NePenanLnuMH 100
npeobpasoPATENAMM, M
Cpenwuit cpoK ciyX0bri, ner 8
YenoBHA dKCIUTYaTALIMM:

pabouee naeneHme KOHTpOMMpyeMon cpems:, Mlla 2,5...10,0

TEMITEPATYPa KOHTPONUpYemoit cpemst, °C 10...160

Y neTpasByKoBoH pacxomomep co cuerumkKom "AKYCTPOH”™ momema Y3P-B. Ilpen-
Ha3HaueH NJIs M3MEpPEeHMsl pacxona ¥ ofbema Pogkl B HanopHmX TpyDomnpoBoOmax M
npeobpasoBaHKA pacxoa BOOLI B INMEeKTpHuUECKMH curHas. Ero MoXHO HMcnons3oBaTts B
cucTeMax opouieHus, BojocHabxennst ¥ Kananuaauuu. llpuHuun pedicreus npubopa —
aKycTHuecKHH. Pexmum pabothi — gaurensHo-HenpepwmiBHbii. [IpE pacnpocTpaHeHuH
Y/ILTPasBYKOBRIX KonebaHui B cpefie CKOPOCTh Y/IbTPAIBYKa OTHOCHTEIBHO HElloqBHK-
HOM cHCTeMbl KoopauHar (crenox TpyGonpoBojia) paBHa BEKTOPHOH CyMMe cKopocTeii
YNbTPa3BYKa OTHOCHTE/IbHO CPeubl H CAMOM CPEMIb! OTHOCHTENBHO TpyGonposona.

PacxomoMep BBINOJNIHEH 110 ONHOKAHANBLHOM 4aCTOTHO-MMNYINLCHOH CXeme ¢
ONHOBpPEMEHHON paboTol CHHXPOKOJNEL B OJHOM aKYCTHYECKOM KaHalJie M COCTOMT M3
JBYX Nbe3oaneKkrpauecKux npeobpasosarenedi (M) u uamepurensroro npubopa (TH).
[lIl yeranapnuBalwT Ha nesctByouleM tpybonposone no xopme, cmeumerHon Ha 0,5 pa-
AWYyca OT BHyTpeHHeH creHKH TpyDml K ueHTpY. llonyckaercs pacnonoxense IIIl wa
orpeake TpyObl, M3roTaB/IHBaeMOM MO uepTexam, NMPHBEJEHHLIM B MHCTPYKLIMH M0
3KcIyaTanus Ha pacxomomep. IIH unmeer uMIy NLCHBIA BRIXOM M IBA BHIXOJA IOCTOSH-
Horo toxa 0...5 MA.

[lokaszanna obbeMa BOAK OTCUMTHIBAKTCA C NOMOIBI ISCTHPA3PAMHOIO MEXAaHH-
YEeCKOro OTCYeTHOro YCTPOHCTBA, @ pacxola BOAB — N0 YKa3aTe/lw OTCUETHOro
ycTpOHCTBA.

IOnst ycranoBku [T pacxomoMep KOMMIEKTYIOT YCTAHOBOYHBIM KOMIEKTOM.
[IpuGop Moxer nocraenaATscs ¢ [, pacnonoxernsiM Ha orpeske 1pybnt (¢ narpyBxom).

B KOoMNNeKT mocTaBKH pacxoJMOoMepa BXOOAT: OBa NMbLe303NieKTpHuecKux npeobpa-
soparens III; uamepurensHui npubop; Nacmopr; TeXHUYECKOE ONHCAHME; HHCTPYKLMA
Mo IKCNAyaTaLMi;, ITHKETKA; METOQHKA TOBEPKH; YNaKOBOUHbIN JIHCT.

OcHOBHLIE TEXHWUECKHE [AHHLE

Bepxuue npenens! H3IMEpeHus PACXona BOJIL, M/c:

Y3P-B-0,4 0,1; 0,2; 0,3; 0,5; 0,4; 0,6; 0,8; 1,0

¥3P-B-0,6* 0,25; 0,5: 0,75: 1,0; 1,25; 1,5; 2,0;
2,5

Y3P-B-0,8 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 4,0; 5,0

Y3P-B-1,0 1,0: 2,0: 3,0: 4,0: 5,0; 6,0: 8,0; 10,4
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JlonycKaemas npHBeNeHHAS MOrPELIHOCT: pacxonomeps, %:

MO MMITY JILCHOMY BLIXOQHOMY CHrHATY 1,0

no BRIXOmHOMY curHamy 0...5 MA - 3

Mo CIPENIONHOMY YKASATEMO =10
Jlapnenwe namepaemoit xumcocrn, Mlla 1,
Ilyranme pacxonoMeps — OT CETH NEPEMEHHOr0 TOKA:

+22%

Hanpsixesue, B 220 33 %

yacrora, I'u S0%1
Ilmana mvnum ceasu ITH ¢ TIIT, m < 150
Iorpebnsaeman MoLUHOCTE, B - A < 100
PasiocTh MOKASAHMIA CUSTUMICE, EHMHHLL = 500
labapurHbIE pasMeprl, MM 400% 355 %175
Macca, xr:

ITH < 12

I 4

*lndpu B 0003BauUEHHH pacXOOOMeEpa CO CYETUMKOM SBASDTCH OHAMETPOM YCAOBHOrO
npoxona rpyGonposona (M). Ilo srfopy saKaIYMKE Kancmuait pacxogomMep Moxer GuTs HACTPOSH
HA BEDXHHH Npenen HMIMEDPEHHA K3 BOCAMH POIMONHEIX INA OMHOre runopaiuepa rpybo-

npoBoA.

HuxHue npenessl H3MepeHus pacxona Boasl npeBenery B tabnuue 3.11.

3.11. Mpepesmy Kxepesss PAcXOa BOMIL JUis pacxoosmepa co cuerancon "AKYCTPOH"

Monens pacxonomepa OTHOCHTENLHAA MOrPeIHOCTb HIMepennst, %
€O CHETUMICOM
t1 15
y3p-B-0,4 0,06 0,03
Y3P-B-0,6 0,09 0,046
¥3P-B-0,8 0,12 0,06
Y3P-B-1,0 0,16 0,08

Ilomyckaercs ycradoeka Il no auamerpy. B 3rom chiyuae Bce yKasaHHme B
rabauue 3.11 norpemHocTH yeenuunBawTes Ha + 0,5 %. '
Harorosurens — IO ”3xpan”.

Ymprpassykopod MHOroKaHANMLHE pacxomomep PYM-1. llpennasnauen pgns
HaMepeHHs pacxoma ¥ ofbema croxa Boasl B TpyOonpoBogax OoNbIUMX JMAMETDOE,
obOpY MOBAHHEIX HIMEDHUTENBHEIMH yyacTKaMM. Ero MOMHO BKJINYATE B ABTOMATHIH-
POBAHHEIE CHCTEMBI YTpaBNeHHWs BOJOpACNpENE/IeHHEM Ha 3aKPBITBIX CHCTEMax.
Ilpurusmn peicteust npubopa 3aKkimoyaercs B HIMEPEHHMM cpemHEel CKOpocTH MNOTOKa
BOAN B BONOBONE MHOIOKAHANBHLIM YILTPAIBYKOBHIM H3IMEpPHTENIEM CKOPOCTH M
BHYHCJIEHHH pacxofla MyTeM YMHOXEHHS CpejHeH CKOpDOCTH Ha NJIOoLaih CeyeHHS
BOIOBOJIA.

B cocras pacxonomMepa BXoasT uersipe GoKa npeobpasoBaHMA, H/I0K WHINKALHHK,
OnoK MMTAHKSA B BOCEMb aKycTHUECKHX npeobpasoBarenei.
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13 ga_

OcHOBHEE TEXHHYECKHE [ANHNE

Nuamerp rpyBonposona, M 0,5...4,0
JIMANA3I0H HIMEPEHHST PACXONE, M>/C 0,1...35,0
Ue10 HIMEPHTENbHEIX KAHATOB <4
Bpems OTHOro LMKNA MIMEPEHHS, C < 100
lorpeuHocTs HaMeperus, %:

pacxona 4

obbema croKa 5
[luraHue OT ceTH NnepemMeHHoro ToKa;

+22 %

Hanpsoxenue, B 20 _ 434

yacrora, ['u S0+ 1
MorpeSnaeman Mouyiocrs, B+ A 200
Macca 6mokoB, Kr 60

PaspaGoTuMK — 3KcnepuMeHTanbHuH 3aBoa "Bo noasromatikKa”, Kuipreacras.

llepenocuod pacxopomep PIL IlpenHasHayeH nns MaMepeHHs yHelsHOro pacxona
BOMBl B KaHAJNaX OTKPHITOH OPOCHTENIBHOM CeTH, BRIYMCNEHHS M HHIHKauuu obbeMHoO-
ro pacxoma Bojsl. IIpmHuEN ero QeHcTBHS 3aK/OYAETCH B H3MEDEHHMH YIeNBHOro
pacxona BOOB Y/IBTPA3IBYKOBEIM METOAOM C 3joHaMpoBaHuem yepes voay. Ilpubop
OCYIECTBNISIET M3IMEPEHHE BpPEMEHH MPOXOXAEHMHA YILTPa3BYKOBLIM CHIHANOM
PACCTOSIHMSL MeEXJY aKycTHYecKMMM npeobpasoparefsiMM, YCTAHOBJIEHHEIMM Ha
Oepxarene, BEIUHCIIEHHE CPefHeH CKOPOCTH M YIENbHOro pacxola B H3IMEpPeHHOM
CCYEHHH M BhIYHCNEHKe OBLUEero pacxona METONOM YHCJIEHHOI'O HHTErPHPOBAHU A,

Pacxomomep cOCTOMT K3 nepBMuyHoro npeobpazoparens, nNpemHajHAueHHOro AN
nonyuyeHHs HHOOpMALMM 0D yHENMbHOM PACXOfe HA BEPTHKANH, H BTOPHUHOro Ipeod-
pajoBaTeNnsi ¢ BHIYMCJ/IMTENEM pacxofla BoObl, NpeaHalHaueHHoro ANA GopMHpOBaHHA
JOHOMDPYIOILMX CHIHANOB, ONpENeNeHHsAs H MHOMKALMH YIAEJBHOr0 pacxojsa Mo BEPTH-
Kanu 1 obbeMHOro pacxoja BOAK B KaHane.

[lponecc HaMepeHUs B BEIYMCIIEHHS NMPOTEKaeT clenyoummM obpasom:

BeibHpaercs war uamepeHua u3 psga 0,1; 0,2; 0,4; 0,8 raxum ofpasom, urobu Ha
WHpHHE KaHaNa yKNaabiBanoch He MeHee 5 1 He Gonee 16 waros;

M0 OKOHYAHHM HIMEPEHHS OCYLUECTBNHAKTCHA pPacyeT M HHIMKAUMA Ha uudpoBOM
1abno 3HayeHMA YHENBHOro pacxosa P NAaHHOM ceyexwuu M 3anuce ero p ®3Y pac-
X0JIOMepa;

10 OKOHYaHMM U3MEPEHHS N0 BCEM BEPTHKaNAM Ha undposoM 1abno HHaHMUMpYyeT-
cH aHayeHue obLEMHOro pacxoa BOJIkI B KaHale.

OCHOBHLIE TEXHHTECKHE [JAHHNE

llnanasoH uaMepeHns YAENbHOro pacxoya nNpM ypoBHe BOME! B KaHane 0,01...0,6
or 0,1 mo 0,6 M ¥ cpegHHX CKOPOCTAX HA BEpTHKANBLHOM cTBope ot 0,1
1o 1 mfe, m3/e
OrHOCHTENMLHAS NOrpeLHoCT: HAMEPEHMSA pacxona, % S K
[lorpetHOCTs BLIYKCNEHUA MOMHOr0 HAMEPEHHA MO JAHHEIM HAMEPEHHHA «x15
YRENLHOrO PACXONA B MATH BEPTHKATLHEIX CEYEHHAX BOOHOro noroka, %
Yncno HaMePHTENbHLIX BEPTHKATICH NO LUMPHHE KAHANA ITPH LIAre MaMe- 5...16
pennsa 0,1; 0,2; 0,4; 0,8 m
[ponoMAMTENEHOCT: NPOLIECCE HIMEPEHMSA # BEIYHCIIEHHS 10 KM OH 65
BEPTHIKANH, C
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IMuranne oT BHYTPEHHEro HCTOYHMKA HanpsixeHnves, B 4,5...6

INorpebnsieman mouHocts, Br 1,5
Bpewma HenpepsiBHOH paboTa 0T BHYTPEHHEro MCTOUHMKA NTUTAHKA, 4 23
Cpemuuit cpox crmyx6s1, ner 26
I'aGapurHEre paiMepsl, MM:

nepeHuHOro npecbpaloparens 1200 X100 270

BTOPMYHOro > 300 X310 X 115
Macea, Kr 6
Yenopua akenmyaraimm:

TEMITIEPATYPA OKPYKAWLIeH cpenks, “C 0...35

OTHOCHMTENILHAA BIIAXKHOCTL BO3TyXa npy Temneparype 35 °C, % <95

HaroToButem — JIpoeKTHLE KOHCTPYKTOpCKO-TexHoNnornyeckui uucturyr (IKTH)
"BonoaBToOMaTHKa B MeTtpoJiorus”, KelpreiacraH.

CrampmoBapHas Y/BTPAIBYKOBAaf pacxojomMepHast ycraHoBKa. IlpenHasnayeHa s
M3MepeHHMS pacxona BOAbI ¥ ofbeMa CTOKAa B OTKDHITHIX KaHajax, o60opynoBaHHBIX
rujpoMeTpHyeckuMu mocramMH. OHa NoO3IBONSET oNpemesfATh pacxol BOAM KaxK MNpH
GecnognopHOM, TakK M IPH NEPEMEHHO-TIONTIOPHOM PEAMMAX TEYEHHA.

[pHHIMN ee neficTBMS 3aKMOYaeTcs B BBLIYKCIEGHHH pacXona BOOB METONOM
PCKopocTh—ILNIOMANL", NPHUEM CPeXHAS CKOPOCTh, MOTOKA HM3MEpPSercsd MHOroKaHaslb-
HBIM YJBTPa3BYKOBBIM H3MEDHTENIEM CKODOCTH, 2 BRIUKMC/IEHHE PACXOJA OCYIlecTRIIAeT-
Cs51 aBTOMATHYECKH C MIOMOILBI0 BCTPOEHHOTO MHKPOKaNBKYIATOPA.

B cocrae ycraHoBku Bxonar: 6nox oBpaborku, ypoBHemep, nBa Glioka KoMMyTa-
Topa ¥ 20 axycrmyeckux npeobpasosareneii. Bnok oGpaborku npencraenser coGoM
HACTOMHYH KOHCTPYKUMIO. Ero ycraHaBNHBAaKWT B HEOTaN/MMBAeMOM MOMEIEHHH
B6mak rugponocra. BiloK xoMmyraropa pasmemaor HemocpeacTBeHHO Ha Geperax
KaHana B DeToOHHBIX KoJomuax.

OCHOPALIE TEXHHIECKHE [AHHLE

OTHOCHTENBHAS MOrpeUIHOCT: HIMEPEHHs pacxoa, % <6
IluanasoH MaMepeHKA CPENHEl CKopocT NotoKa, M/c 0,3...5,0
Hawfonbiomi ypoBeHib B KAHANE, M <6
[lmpuna Kanana, M 5...100
Umncno nap aKycTuueckux npeobpasoparenei =10
[Inranue — o1 cerH oaHoGAaIHOro NEPEMEHHOr0 TOKA: =
L

HArpsixeHue, B 220_ 18

yacrora, 'y 50+1
IMorpebnsemas MouHoeTs, B - A < 300
"abapuTHEIE pa3aMephl, MM:

6noxa ob6paborKy 495 X255 653

?  KoMMYyTaropa 195> 121X 200

Macca, Kr 800

PaspaGotuuk — [IKTH "BonoaBroMaTHKa ¥ Merponorua”, Keipraacras.

llasepumiii  mommuieposckEE pacxomomep xmpxocred JUIP-O. 3ro ofpasnosrni

npubop, NMpemHAasHAYEHHBIH NNSA IPaJyHPOBKH H TMOBEDKH DAacXOJOMEPOB Pa3IMYHBIX
THNoB Npu ux paspaborKe, NpoM3sojcTBE M 3Kcnmyatammu. IlpuHnmn pedcrBus
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pacxoJoMepa 3aK/moyaercs B 30HOAMPOBAHMHM CHOPMHPOBAHHOIO TFOTOKA MHIKOCTH
NIa3ePHBIM M3TYYCHHEM H H3IMEDEHHH YACTOTH H3NyYeHHS, PACCESHHOI0 JBHKYLIHMHCH
B MNOTOKE yYacTHnaMH. HiMeHEeHHe YacTOTH pacceHHOI0 MINMYYyeHHS OTHOCHMTENBHO
yaCTOTEl JOHIMpYIOIEro Hanyuennss (gonmuepoBcKuil CHBMr) NPOMOPUHOHATBHO
HIMEpPAEMOMY pacxoxy. .

[IpnGop cocToMT M3 rHEpaBIHYECKOro, OINTHYECKOro ¥ 3JIEKTpOHHOro nmpeobpalo-
parenied. [mppamuueckuit mnpeobpasosarens npexncrapnser cobod KoHy3opHBIHR
rumpoKanan, dopMupyomuii B 30He HiMepeHHs cTalHILHYI 3Mopy cKopocred B
rpefyeMoM KHaNasoHe pacXxomon, ¢ ONTHYECKMMH 0KHAMY,

OntHuecku#i mnpeobpasoBaTtens BKMouaer: MNepejaloiui onTHueckuil ONoK,
COCTOSIMH M3 MCTOYHHKA H3NMyueHns — manorabapurHoro Ke-Ne-nasepa MOUIHOCTBIO
1,5 MBr — 1 dopmupyomei ontukn; GoTonprueMHbi ontHuecKui 6JI0K, cocTOSIMHA K3
NpHEMHOH ONTHKKM ¥ (OTONpHEMHHKA Ha OCHOBe NaBMHHOrO doromuona. llepenaoniui
¥ TIpHEMHBIH ONTHYeCKHH OJIOKHM YCTAHOBIEHL! Ha TPeX KOODPHHHATHBIX YCTpPOMCTBAX,
4TO MO3BOJIACT HX MCTIONH30BATH A1 ONpEeneseHus NoJjsa CKOpPOCTeH.

InextpoHHkli npeobpazosarens obecneunpaer Heobxomumele npeobpajoBaHHA M
obpaboTKy mONNNIEpOBCKOTo CHrHANa M BHIAYY pe3yJIbTaToB MaMepeHHus B UHGPOBOM M
aHaJIOroBOM BHAE NPONOPUHOHANBHO COOTBETCTBYWIUEMY CPEOHEMY H MTHOBEHHOMY
jHAuYeHHAM pacxoa.

Ins rpanyupoBKH M NMOBEPKH PACX0J0MeEpa BO BpeMsl 3KCIUTYATALMH HCIOJBL3YIOT
3JIEKTPOMEXaHHYeCKOe YCTPOHCTBO ISt mMuTaumoHHON nosepku HPIIMP, Ilpn mmmura-
UHOHHOK IMOBEpKE rHIpaBiAMyecKHi mnpeobpasoparens HE NEMOHTHPYIOT H3 TpyDompo-
BOJIa, @ NOBEPSIOT TONLKO ONTHYECKHH M 3NeKTPOHHLIN npeobpasoBaTesin.

Pacxomomeps: JIIP-O otiimyaoTcs OT ApyrHX pacXomoMepOB BHICOKOH TOMHOCTBIO M
BOCTIPOM3BOAMMOCTRE) MOKa3aHMi, LUMPOKMM J[HATIA30HOM HIMEDSEMBIX pacxomos,
GLICTPONEHCTEHEM, MHHHMANLHLIMHM MOTEPAMH HaBJICHHA, BO3IMOXHOCTRI NMONYYEHHS
DOMOJIHUTENMEHOH HHOOPMALHH O rTHIPOAMHAMMYECKHX NapaMeTpax MoToKuB,

OcHOBHLC TEXHHYECKHE [JAHAHE

lluamerp yCnOBHOrC NPOX0Jia FTHIPABIHYECKOrD 10...300

npeobpazoparens, MM

lluanason pacxonos, M3/u : 0,001...1000

IlorpewHocTs namepenun, % 0,15 (c mHOMBMAOYaTLHOI

rPayHpPOBOYHOH XapaKTepuc-
THKOH, NPHBOOKMOMN B

nacriopre)

Bocniponapomamocts, 0,15...0,3

Musmmanssoe Bpems npeobpasopanus, ¢ 10—2

Ilorepm napnenms, Mlla 0,02

®opma npencrapnenns nHbopMaLH LUndponan uHguKaims B

eMHHLAX pacxona; 8-paspan-
HBI "2-10" kogm: 1...10 B
NOCTOSHHOrD HANPSXEeHHS

lllapuxosue pacxomomepn “HITOPM-50M-55". llpepnasuaueHsl nijis M3IMEpPeHMS
pacxoma BOJL B TEXHONOrMuecKHX TtpyGomnposomax. Boma He nOJNKHA comepxarts
MEXaHMYEeCKHX M ra3’oBblx BKmoueHHit. [Ipubops MOXHO TPAHCIOPTHPOBATE 3aKPHITEIM
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TpPaHCTIOpPTOM MoGoro BHAa, KPOME CaMONETOB, B COOTBETCTBHH C NEHCTBYIOIHMMH
NpaBBIaMH NEPEBO3KH. |

Pacxomomep “HITOPM-50M-55" cocrour m3 55 mnepBuuHbix npeoGpasoBartenedt
IIAIIP-50M, 55 wMarHuroMHgyKumonHsix npeoGpasoparened MHII-T n TpansnucropHO-
ro samepuressHoro 6noka THBP-55H. Ipunuun ero neficTBHA 3aK/moyaercs B HaMepe-
HHH CKOPOCTH 3aKpYYeHHOTo (C MOMONIBI0 TAHTEHIHANBHO PAacroNOKEHHbIX OTBEpCTHi)
MOTOKAa Cpejibl ¢ MOMOIIBI0 YYBCTBHTE/ILHOTO 3JIEMEHTa — I11apa, Bpamiawuerocs nox
neifcreMemM aroro noroxa. lilap momeumien B KoJssueobpasHyo Kamepy, 3aMKHYTYH CO
CTOPOHBI BXOJa MOTOKA M HMEIONIYI0 coobmeHHe ¢ MONOCTHI0, B KOTOPOH MPOMCXOAMT
3akpyTka xuuKocti. B KommeoOpasHod Kamepe OGnaromapsi cHilaM BASKOCTHOTO
Tpenus obpasyerca 3aKpYuYeHHBIH NOTOK XMAKOCTH, NPHBOMAILMI B IBMAEHME Iap.
Yactora BpAlLEHHS 1Apa NPONOPLUMOHATEHA CKOPOCTH M3MEPSIEMOro MOTOKA, TO eCTh
obremHoMYy pacxony. Yacrora BpauleHMst mapa NpH MOMOLM MarHHTOMHOYKUHOHHOIO
npeobpasoparens npeofpasyercs B 3INEKTPHYECKMH HMMITY/ILCHEIE CHTHAN TOH Xe
YacTOTh.

YacTOTHO-MMITY JILCHBIN CHTHAT OT KAXOOro M3 55 MarHMTOMHIYKIIMOHHBIX Mpeob-
pasopatened 1o MMHUAM CBS3K nocrynaer Ha pxon 6noxa THBP-55H, roe npeobpasyer-
CS B CHIHAN HANDSUKEHMS NOCTOAHHOrO TOKa, MPONOPLMOHANLHBI M3IMEpSAEMOMY
pacxony.

B KomnneKT noOCTAaBKH pacxofoMepa BXOOAT: NepBMuHLI mnpeolpasoBareib
IIAIOP-50M; mMarmuTOMHOYKUHOHHEIH npeoGpasoearems MHII-[;  TpaH3ucTODHBIA
namepurensibi 610K THBP-55H; trexnuyeckoe onmucaHue M MHCTPYKUMS 10 IKChaya-
TalME pacxomomepa (Ha NapTHIO pPAacXOMOMEpOB, HATIDABISEMBIX B OfHH ajpec);
TEXHHYECKOE ONHCAHHe ¥ HHCTPYKUMSA MO 3KCTUTYATALMH TPAHIWCTOPHOIO HIMEPHTENb-
Horo Gnoka THBEP-5511 (ma maprmo pacxomomMepoB, HAmpaBJIsieMBIX B OfHH ajpec);
nacnopr; Meronuueckue yKasauusa MH 23186, MH 1232-86.

OcHoBELIE TEXHFUECKHE [AHALIE
Ilnanason mameperus pacxona, M3/u 8...50
OcroBHAS NONMYycicaeMan NOrpelHocTs pacxomomMepa, % €15
BEpXHEro rpeaesna nsMepeHns
Iloreps napneHHs Npy ycTaHOBKE nepauunoro npeobpaso- < 0,05
BATENA B TEXHONOTHYECKY TMHHMIO NPH MAKCHMAILHOM
pacxone, Mlla
3anac mo CTATHUECKOMY NABJIEHHIO OT JIMHMM HACHILLEHHUA > 1
"Boma—nap”, Mlla
Cpenm1it pecypc pacxomomepa, 4 = 40000 (vepes
30000 u napaborxy
NMPOBOMICH PEMOHT
nny 3amena THBP-55H)
Hasnauenneiii pecypec THEP-55H (o6ecneunnaercs 3a cuer 90000
aNeKTpoHHELX npeobpasoparenesi I-5H, 6noxa ¢uwmsrpos BO
¥ 6noxa sumpassrrenedt BB nocne sripaboricy sy rexHK-
YecKoro pecypea), u
Hasnawennniit pecype 311-5H, b® u BH (B HasHauerHLidi 30000
Pecypc BEXOOMT Bee Bpemsi, B Teyense Koroporo #a THBP-55H
MOOAHO HAMPFKEHHE MUTAHKNA), 4
BrIxomHsie cHrHANL pacxonoMepa:
HAIpSAXEHNE NOCTOAHNHOro Toka, B uw MB 0...5n0...50
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KOHTPOMbLHBIE CHTHAIEI NP nogave Ha THEP-55H) 3+ 01530+ 1,5
curHana Koarpons 24 B, B u mB
[yrasse pacxonoMepa — OT CeTH NePeMeHHOro T0Ka:

+20%
Hanpsoxenue, B 220 _ 1%
yacrora, ['ng S0t1
[Torpebnsienas MomuEocTs, B < A < 500
Y enoBMA IKCIUTY BTALTMM:
JIMATIA30H TEMNEepaTyp Hamepsaemod cpem, °C 2...285
TEMIIEPATYPA OKPYXAKLILero po3ayxa, °C 0...285
OTHOCHTEJILHAS BIAXHOCT: BO3YXA NPH TEMIIEPATY]e
0..35°C, %
s HAJIP-50M u MHII-T <95
ona THBP-55H 30...80
B umapnlm.mﬁ cpene nomyciaercs comepixarume, mr/n—l;
o b <0,
Fe =< 0,2
0, =03
Cu < 0,05

llapuxopwe mnpeofpasoparesm pacxoma “Carype-M”™. IlpemuasHaueHel qnns
npeobpasoBaHmus pacxona XHIKOCTH B YHHOHIMPOBAHHLN] BHIXOMHOMN CHIHAN NMOCTOSH-
woro ToKa. OHH cocToAT M3 nepBuuHoro mnpeobpasosarensi JIPHIC, smbupaemoro B
3aBHCHMOCTH OT JHala30Ha MIMepAeMOoro pacxoja, H mepemalomero npeobpasoBarens
HAII-M. llpusumn ux medcTBMS OCHOBAH Ha BPALCHHH 3AKDYYEHHEIM INOTOKOM CBO-
DopHo nnapawmero rena — mapa. Yacrora BpamesHs mapa MpONOpLHOHAJIEHA PAaCXOay
HIMEPAEMOH Cpenbl

Bpamaloumiicss B NoToKe 1wap, MpOXoad MHMO HHAYKTHBHOIO y3/la CheMa CHIHa-
na, pacriosioxeHHoro cHapyxu Kopnyca [IPHIC, pmabiBaer maMmeHeHHe paclpenesieHHs
MATHHTHOI'O MOJA, YT0 NPHBOAMT K MORYAALMK 3NIEKTPHUECKOro CHrHajla, NocTyIan-
wero ¢ JAPHIC na YAII-M. YAII-M dopmupyer, yecunupaer u npeofpasyer ati curHai s B
YHHOUIHPOBAHHLIE BEIXONHBIE CHIHAME! MOCTOSTHHOIO TOKA.

llppaupn  gedictBHA nepemawmero npeoGpasoparens YAII-M saxkmouaercss B
OCPEIHEHHM CrAKHBAOIMM OQHILTPOM HMITYNLCOB CTaOHIBHON [NIHMTENBHOCTH H
aMIUTHTY I{bl, CNEQYIOIHX MPONOPIHOHANBHO YACTOTE BPAllleHHM s 1Iapa.

[IpeobpasoBarenn pacxona OTHOCATCH K BOCCTAHABJIHBAEMBIM HEPEMOHTHDYEMBIM
0OHOGYHKIIMOHANEHEIM H3JIENTHSM.

Momnduxanun npeobpasoparenes pacxoma "Carypu-M” npueenens B Tabmu-
ue 3.12.

3.12. Mopmdsxansm npeoGpasonarenesi pacxom *Carypa-M™

Momudrxaims Bepxamit npenen Inamerp ycnop-
npeobpasoparens M3MepeHwsi, M/q HOTO MPOXOMA
TpyGonposona, MM
"Carypu-32M” 2,5;3,15: 4 32
"Carypu-40M”™ 4;5;6,3; 8;10 40
"Carypu-50M™ 8; 10; 12,5; 16; 20; 25 50
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"Carypu-10M” 25; 31,3; 40; 50; 63 70
"Carypr-100M” 40; 50; 63; 80; 100; 125 100
"Carypu-125M" 80; 100; 125; 160; 200 125
"Carypu-150M” 160; 200; 250; 315; 400 150

OcHORHEE TEXHRYECKHE [JAHHLIE

Ilapamerprr mamepaemoit cpem: — eona no F'OCT 2874—82:
reMneparypa, °C

2...100

nasnenue, MIla <64
Temmeparypa oKpyxawuiero posgyxa, "C:
nnsa JPUIC - 50...+ 50
nns YAI-M 350
Buixomo# CHIrHAN NMOCTOSHHOrO TOKA NPK CONPOTHRIISHHMH
HArPY3KH, MA:
or 0 o 2,5 xOm 0...5
or 0 oo 1 kOm 0...20
Ilnranme — or cerM NepeMeHHoro ToKa; - e
nanpsoxesve, B 20" %7 w240 23:
yacrora, ' 50+ 1u 601 (nocoor
BETCTBYICLOEMY HApAXy-
3aKasy)
[lorpebnsiemasn mougHocrs, B - A <2
JHa MMEMK CBAIM OT NEPBHYHOrO [0 NEPenaluiero npeobpa- < 100
30BaTENIA No Tpacce Kabens, M
Hopma cpexmneit Hapaboriin Ha oTKas, u 75000
Cpemramii cpox cmyx6u, ner 12
Jlomyciaemas OCHOBHAA NOrPeLIHOCT: HIMEPEHHS, b MaKCH- + 1; 205
MaILHOrO pacxona M HaubOobLIero IHAYCHHA BRIXOOHOTO
CHrHANA
llorepst naBnexns rpu MaKcHUMaIsHOM pacxone, MIla < 0,05
Macca, Kr:
JIPLIC 66
YAT-M 4

CynoBoi aBTOMaTHINpOBAHHLE Kommnexc “Creop”. llpemmainauen nns onepa-
THBHOIO ONpenesieHHs pacxona Boas! cpenuux u bonpmuux pex. Ilpuuumn ero melcrBus
3aK/movaercs B ONpeneNeHHH pacxofia BOJa Mo CKOPOCTH TeueHHs, M3IMEpeHHoH B
NOBEPXHOCTHOM CJIO€ BOJLI BO BpeMA INBHXEHUS CYyQHA IO MIIPOCTROPY, YINTY MeXmy
HampaBJ/IeHHEM BEKTOpa CKOPOCTH M JIMHMEH crBopa M riyOuue pycna., ObBpaborka
pPeIynbTATOB M3IMEPEHHS ¥ BBYMCIICHME pacxoma BOABl ¢ yyeroM KoibduumeHTa
nepexofa OT NOBEPXHOCTHOH, K cpefiHel CKODOCTH TEYCHMSA OCYIECTBISNTICH aBTOMA-
THYECKH B NpOLEcce NBHXEHHA CyaHA. 3HAaueHMs pacxoMa PerHcTpHpywIcs Ha uHdpo-
BoM Tabno.

Komnnexe “Crsop” MOXHO HCNOJBIOBATH Ha MaJioMepHux cviax (Karepax,
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MOTOTIONKAX) ¢ HEMAarHUTHRIM Koprycom. OH coctouT M3 6i10Ka gatuukos (ruapomer-
pHYyecKas BEpTylIKa, HHIYKIHOHHBIH NaTyuK yria M rﬂnpmbnu 3X0J10Ta, 3aKpenineH-
Hble HA BEPTHKANbHOM IUTAHre), BRIHOCHOIO YCTPOHCTBA NS :,rmﬂumcu GnoKa nmaryu-
KOB Ha Hocy cymHa, DoproBoro obpabarmiBaromiero ycrpodcrea, npubopa ana uamepe-
HHs ITyOHMHBl H KOMIJIEKTa COEIHHHTENLHEIX Kabened.

HoCTOMHCTBO KOMIUJIEKCa: CKOPOCTH TEUEHHS BOObI QHKCHPYIOTCA HE B OTHENBHBIX
TOWKAX MONEPEYHOro CEYeHHS, a M3AMEPAITCH HeNPepPHIBHO, YTO YCTPAHSIET OCHOBHOM
HENOCTaTOK METoHa CKOpOCTe — IMIOINAamh — JMHCKPETHOCTh H3MEPEeHHS pacxofia BOMbL

OcHOBHLIE TEXHHICCKHE [AHALIE

IlnanasoH HaMepeHuii:
CKOPOCTH TEUEHHS BOJIH, 1.13;": 0,5...3
rayGuHel, M 0,5...20
MaKcuMambHBG pacxom, M/c 105
IlorpeurHocTs onpenenesus pacxona, % 5
Ilnranme anNnaparypsl — 0T HCTOYHHKOB MOCTOAHHOrO 10Ka 217
(axkymynaropor ik Goprosoil cerH) HanpsaxeHueM, B
Ycnopua aKCIUTY aTALMM:
BEICOTA BOJHLI, M 0,5
TEMMEPATYPa BOMEL, C 0...30
o Bo3myxa, °C -5...40
['abapHTHLIE DAIMEpLI, MM:
BroxKa OaryMKoB 94X 1427
"  obpaborku M ynpaBlneHma 300X 247X 327
npubopa ans uamMepeHns rryGHHE! 420X 340X 210
BLIHOCHOrO yCTpOHCTRA 2518 358 X 346
Macca, Kr:
B/IoKa OaTUMKOB 8,8
®  obpaboriu ¥ yNpapneHus 9,0
nmpubopa nst MaMepeHus riryOHHbI 23,5
BEIHOCHOrQ YCTpOHCTRA 30,8
Haroropurems - llentpansHoe KoHCrpyKropckoe Owopo "Tmmpomernpubop”

(r. O6HIHCK).

Kprnmsuarudi cuerunk xonogHoH sogut CKB-15. Ilpesnaanauen gnsa onpemesenus
obsema muteenoii soam (no F'OCT 2874-82), mporexawiueii no 1pyGompopomy Mnon
napnenneMm He Gonee 1 MIla, npu Temneparype ot S go 50 °C. IlpuHuunn ero peicTBUs
JaKJIoyaeTrcd B M3MEpPeHHH yMclia oDOpOoTOB KpBUIBNATKH, Bpamnamuledcs Non peicr-
BHeM notoka Bonul. Boma mopmaercs Bo Bxopmmoii marpyboX Kopmyca cueTuMKa uepes
buneTp, Manee yepes BXOAHOH KaHall HATIPDABMSIONIEH WIET B MIMEPUTENBHYIO TOJIOCTS,
rme Bpalaercs KphiJIbYATKa, 4 3aTEM Yepe3 BHIXOIHON KaHall Hanpapisiouier nocry-
naer B BRIXOUHOM narpybex. Uncno obopoToB KpeIJIBYATKH NMPONOpPUHMOHANBHO 00BeMY
nporeKawuied Bojbl. MarHur, 3aKpenneHHuf B CTYNMIE KDBRUJIBYATKM, lepenaer
Bpal[eHKe BeNoMOH MYdTe CUETHOrO MEXaHHIMa, YCTAHOBJIEHHOrD CHApYXH cUeTuHKa
Ha Da3emMTENIbHYI KDHIKY, H30JHMDYOILYI0 CUETHHIH MEXaHHIM OT HIMEepAeMOoH
Cpembl.

MacwiTabnpyomuH peqyKTop cuerHoro MexaHmMsMma npeobpasyer uxcio oboporos
KphiJIbyaTiKy B 00BeM NpoTeKawlien BoILL.
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CuetHnif MexaHM3M MMeeT nars GapabaHuyMKOB JJNA yKajaHHsS o0beMa BOOH B |
KybHuecKnx Merpax M uersipe CTPeJIOUHBIX YKasaTeNns INs oOmNpejeNeHHs mgoned
Kybnueckux mMeTpoB. CHrHaNbHas 3B€3q0YKA Ha IIKalle CYeTHOro MexaHmama obecne-
YHBaeT MOBHIUIEHHE pajpeluaniler cnocobHOCTH cueTunKa,

OcrosaEnIe TEXENYecKRe JAHENE
Pacxom, M2/u:
MAaKCHMANbHEIH 3,0
HOMMHANLHBIA 1,5
IKCTLTyaTalMOEHEIH 1,65
NePexX0aHEIR 0,10
MMHHMAJTLHEIH 0,03
Hauboms1umit nsmepsiemenit 061em BOJE! 38 CYTKH, M2 60
JonycKaemas OTHOCHTENLHAS MOr PEILHOCT M3MEPeHKa pacxona, %
0T MEePexXOoHOro A0 MAKCHMAITLHOr 32
0T MMHMMANBHOrO [0 NEPEeXomHOre + 3
Cpemnsiz HapaGoTKa Ha 0TKa3, U 100 000
INonuer# cpemHuit cPOK CITyxOul, neT 12
Besorkasnas Hapaborka, M3 12 400

Kpromsuaraii cuerymK xonopsoi sBoym CKB-65. IIpeqnasHaueH nnst ompeneneHus
obsema muTEEBOM BOAEL, nporekawumed mo tpyGonpoeomy. IlpuHUMN ero meifcTBHA
3aK0YaeTcs B HIMEPEHHH YKuCJia 000pOTOB KPBUIBYATKH, BpAIalolieics co CKOPOCTIO,
TPONOPLHOHAJILHOM CKOPOCTH MOTOKa (pacxofy) 8okt B TpyGonposoe.

B coctaB cueTunKa BXONAT CNIENYIOILME OCHOBHEIE Y3/l MaMEepHTIeNbHAS KaMepa;
CUeTHHIH GNIOK; peryimpyiomee ycTpoicTBO ¥ Kopnyc. HaMepurensHas KaMepa COCTOMT
M3 CTaKaHa, KPBUIBYATKH M BEAYLUEH MarHHUTHOR MomyMydrel. CueTHEIN GNOK COepHKHAT
CUCTHYI0 TrOJIOBKY, uaully H BEJOMYH MarkutHy® nomymydry. CuerHasi roloBKa
BKIMoyaeT B cebs penmyKTop B CUSTHHIE MexXaHHIM.

lpnGop paGotaer cnemgyomum obpasoM: Boja yepes BXOIHON marpyGoK Kopmyca
MOCTYyNaeT B H3MEDHTENbHYHW KaMepy Ha JIONacTH KDHUIBYATKH M TIPMBOOHT €€ BO
BpatieHne. Bpamenue KpHIbUATKH U€pe3 MarHUTHYK MY(TY M IHIHHOIDHYECKYIO
3ybuatyio nepegayy nepenaercsl Ha PeOYKTOP M CUGTHHIN MEXaHM3M, MO KOTOPOMY
onpegensiercd obbeM BOXEL, Npoluemuel yepes CYeTuHK.

OcHOBHRE TEXHHIECKHE NAHHKE

Pacxon Bomst, M>/u:
MUHHMAITLHEL | 0,35
nepexoTHLIH 1,5
IKCIUTYATALMOHHEIH 15
HOMMHAITLHEIH . 25
MAKCHMAITEHBIH 50

Haufonbumit mamepennsii obnem som, m3:
38 CYTKH 540 :
38 MEecHl1] 10 800
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Temneparypa Bontl, °C 5...40

llapnenue Boger, Mlla 1,0
JlomyciKaemast OTHOCHTENTbHASA NTOrpEeIIHOCTh HIMEDEHMUA NPK
pacxome, %:
or 0,35 no 1,5 M¥/u +5
or 1,5 no 50 m3/u +2
Mlopor Yy BCTBMTENbHOCTH, MY/u 0,16
EMKOCTS CUETHOTO YCTPOJCTBa, M3 99999,9
lleHa eVHMIILI HAMMEHBLIEr0 Pa3psifia OTCUSTHOrO YCTpoiicTRa, M> 0,002
Macca, Kr 14,8

TypOraaRe cuerurkn xonomguoH Bogu THNA CTB. llpennasHauens nns onpenene-
HHS pacxona M ofbemMa BOXbI, NpoTeKawiied no rpybonposomy, MpH TeMIleparype or 5
no 40 °C u pasmeumn He Gomee 1,0 MIla. Tpunumn ux npeicTBHA 3aKNOuaeTcs B
HaMepeHHH yucia oboporoB TYpOHHKH, Bpauamoileicd co CKOPOCThLI0, MPONMOPLHOHANL-
HOHM CKOPOCTH BOJHI, IIPOTEKAOLLEH uepes Hero.

CueTuMK COCTOMT M3 H3IMEDHTENILHOW Kamephl, CYeTHoro 0JIOKa, perynupymroumero
yCTpOMCTBA M Kopnyca. HamepurenpHas Kamepa prmoyaer B cebs cTpyeBRINpSMH-
TeJlb, KaMepy, TYpOMHKY H MarHuTHY10 nonymydry. CueTHEIH BIIOK CONEPMHT CUETHYIO
roJioBKY, KOpNyCc-KPECTOBHHY, BEPTHKANBHYI0 OCh ¢ KOHHYECKHM H IMJIHHIDHYECKHM
3yOuaThIMK KOJIECAMM, MarHMTHYW HONyMy(Ty ¢ KOHHYeCKHMM 3yOuaThiM KoJIeCOM H
yCTPOHCTBO peryiMpoBaHHS 3alelieHus KoHuMyeckoH nepemaum. CyerHas roJjoBKa
COCTOHT M3 pEOyKTopa M CYETHOTO MeXaHH3Ma, a DPeryiHpYWIee YCTPOHCTBO — M3
KOpITyCa M perynsropa.

[Ipubop pabGoraer cnenyomum o6pajoM. Bona u3 tpyGonpoBona uepes CIpyeBHin-
DSMMTEINB NOCTYNaeT B KaMepy Ha Nomnacti TYpOHHKH ¥ NPHBOMMT €€ BO BpaueHue, 310
BpaILEHHE NepenaeTcsl Ha PeOyKTOP M CYETHBIN MEXaHHM3M, N0 KOTOPOMY OINpegessiercs
pacxon BOJBI, NMpoMmENIuer Yepes CUeTUHK.

OcHOBHBIE TeXHHUECKHE XapaKTepHCTHKM CYETYHKOB NpuBemeHs B Tabmmue 3.13.

3.13. TexzmgeccHe XAPAKTEPHCTHICH CUSTUMKOR

MMapamerp CTB-65 | CTB-80 | CTB-100 | CTB-150 | CTB-200 | CTB-250

Pacxon BOIBI, MY/u:

MHHEMMAaNbHEEHR Q0 1,5 2,0 3,0 4,0 6,0 15
nepexom Lt Q. 6,0 8,0 12 20 50 80
IKCIUTY ATAIMOHHETH O, 17 36 65 140 210 380
HOMMBANBHEG Oy, 35 55 90 175 300 500
MaKcHManssnt O, . 70 110 180 350 600 1000

HanGonsurmit H3MepeHHBTH

obBem BOmEI, M7:
38 CYTKH 610 1300 2 350 5100 7 600 13 700
38 MecAL] 12 250 26 000 47000 100000 150000 275 000

Jlonyckaemasi OTHOCHTEIb-

HAA MOrpelIHOCT: HiMepe-

HMA pacxons, %:

0T Qpnin 70 Oy
0r Q. no Ous

I+ 1+
ba LR
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lInesmarTuyeckud perscrpupyomas npebop ¢ mxrerparopoM MTC-711 Hu. Ilpen-
HasHaueH NJis PerucrpaliMu ¥ CYMMHUDOBAaHMS BO BPEMEHM DacXomoB BOJIbI, H3Mepsie-
MBIX muddepeHIMansHEIME MaHOMeTpaMKM ¢ mnpeobpasoBaTensiMu 1S TeNleMETDH-
YecKOH Mepemayy ITHEeBMAaTHYECKHX CHTHa/lloB ¢ 3aluchl0 Ha JHCKOBOM IOMarpaMme.
Ilpubop ycTOHUMB K Bo3JMeHCTBHI0 TEMITEpatyphl oKpyxamwouiei cpegst ot — 10 g0 50 °C
(wcnonuenue YXJI4) u or 1 mo 55°C (mcmonuenue 04 mo TOCT 15150). On cocromt

H3 Yy3Jla YYBCTBHTENRHOIO 3JIEMEHTA M CaMONMWIYINEH YacTH C JONOJIHHTENIBHBIM

YCTpOMCTBOM — HHTerparopoM. CaMonmMiuymast yacTh MMeer NPHBOA HHArpaMMHOrO
JMCKa OT 3NIeKTPOIBHraTensl.

I[lpuHUMD NEHCTBUA Y3Ja YYBCTBHTENLHOTO 3NEMEHTa 3aK/I0yaercs B MCIONb30Ba-

HEM pedopmauum yiupyroii cucremst (Tpyfxm Byprmona) npu BosnescTBuM Ha Hee
napneHus (BXOJHOro CHrHana). )

B KoMnneKT nocraBKM BXONAT: IHEBMAaTHYECKHMH perucrpupyiowmuii npubop c
unrerparopoM MTC-711; nmarpammupif JucK; TIeHall ¢ MrjlaMM; KPOHLITEHH; NEpO;
GnaKoH ¢ (MONETOBHIMM YEPHHIIAMM; TIJlajHasl IHMNEeTKa; TeXHHYECKOe OIMMCAHHE H
HHCTPYKUMA N0 IKCNIyaTalny; Nacnopr.

OcHOBHEIE TEXHHYECIHE JAHERE

Knace Tounocti npufiopa 1
BxonHok nuepMmarHueckKuit curaan, klla 20...100
BepxHue npenesmt vanmepeHuit BoIOHPAIOTCA M3 pana A=a-10", rpnea —

OOHO M3 yHcen 1;
1,25;1,6;2: 2,5: 3,2
4;5; 6,3; 8; n — 11e-

noe (MONOXRHIELHOE
MITH OTPHLIATENILHOE)
YMCIIO MITH HY T
Huoxrwi npeaen uamMepesuit, % sepxHero mpenena UsMepeHui < 30
[Iuranme npubopa:
HanpsxeHue, B 22[!:2:3 HIH Hﬂf:ﬁ
yacrora, 'y (50 % 1) mnu (60 + 1)
lorpebnaeman MoLHOCTH, B+ A 5
Cpok enyxGei, ner 8
Macca, xr 8

Cuerunxn croka Boust CK-40 u CK-100. [lpesasHayess jis onpenenenus o6nema
CTOKa BOJLI HAa BHYTPHXO3AHCTBEHHON OTKDPHITOM OPOCHTENBHOM CETH B LIENSX HODMH-
POBAHHSA BOIONONLIOBAHHS, 3 TAKKE YUeTa BOOLl Ha OTBOHAX OTKPBITOTO M 3aKPHITOTO
npeHaxa. OHM MOrYT 6BITh BHIOJIHEHB B CTALMOHADHOM MJIM NMEPEHOCHOM BapHAHTaX.
Hx oTHOCAT K 0DBEMHBIM BOJOMEDaM.

CuetyuKH COCTOAT M3 KOJNEC B BUAE BOCBMHrpaHHBIX GapabaHOB ¢ JONACTAMH H
noTkoB. Ha omHoM M3 KOHHOB oceil KoJec MMeTcs cueTuMkH oboporor CO-66, ¢
NOMOLIbI0 KOTOPBIX ¥ YUHTHIBaeTcA 00beM npoTeiines BOIbL.

1

IIpudopst cBobopt0 MpoNycKanwT HAHOCKH H Mycop. PexumM ux paGorsi — Kpyrio-

CYTOUHLIH.
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OcHOBHBIE TEXHMUYECKHE JISHHLIE

[peneLHLIE PACXOMbI, MY/C:

CK-40 0,04

CK-100 ﬂiliﬁ
TMorpeuHocrs uaMepeHus, % +5
lloreps Hanopa (nepenana), M < 0,08

Harorosurens ~ HIIO CAHHHPH, Y3bexkucrai.

Hnymxaropu croxa HC-01, HC-02, HC-03. ITpubop HC-01 npenxasHaueH st yuera
BObI B TpyOONpoBO#ax OpOCHTENMbHLIX CHCTEM M HACOCHBIX CTAHIMHE, a TaKKe B
CKBaXHHaX BEPIHKalbHOro jpeHaa nuamerpom or 150 no S00 mmM. B ero xomnnexr
BxonATr Tpy6xa Bexrypu u cuerunk Boxsr YBK-20 (puc. 3.3).

Hupukarop HC-02 npumensitoT onsa yyera BOJB B CHCTEMaX KaneisHOro ¥ BHYTDH-
NOYBEHHOr0 OpOWEHHs, TpyDonpoBOmax mMOXIEBAaJIBHEIX YCTAHOBOK, HACOCHBIX
CTAHLHHM M CKBaXKHHAX BePTHKaNbHOro mpeHaxa muamerpom 80...150 mm. OH cocToHuT U3
cueTunka YBK-20 u 1py6r B Bune miokepa (puc. 3.4).

Ilpubop HC-03 (puc. 3.5) npenHasHaveH MJIsT HIMEDEHHUST PACXCLA M CTOKA BOJB! B

Puc. 3.3. Hemxarop croxa soma HC-01:
1 — 1py6ica Benrypu; 2 — cuerunk Bomer YBK-20

Puc. 3.4. Hamxarop croxa som-t HC-02:

1 = cuerumk Bomsl YBK-20; 2 — rpyfGa & Bume nloxepa
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Puc. 3.5. Hamocarop croxa sompa HC-03

yeTBSIX JIPEH, a TAKXKE Ha MONMBHBIX YYacTKax HpH NDOBEAeHMM BOHOOANAHCOBBIX
paboT B YCNOBHAX MJIATHOIO BOLONO/L30BAHUA.

Humuxaropst HC-01 1 HC-02 = craumoHapHbie, a HC-03 — nepeHocHOM. Hx TexHM-
yecKMe XapaKTepUCTHKH MpHBeeHs! B Tabmiue 3.14.

Harotoeutens — HIIO CAHHHPH, ¥abexucran.

3.14. TexnMyecKHe XAPAKTEPHCTHICH HEJIHIKATOPOD

Ilapamerp HC-01 HC-02 HC-03
Pacxon Bommd, N/c 10...150 50...60 0,5...8
IlorpeluHoCT: HIMEPEHHA Pacxona H ] 6 5,5
cToKa BOfsI, %
Ilnamerp rpyGonposonos, MM 150; 200; 300; 500  80; 100; 120; 150 100...180
Cpox cmya6be1, ner 10 10 5
Macca KoMnuiexra, Kr 10; 15; 20; 40 8:10:12; 14 8

Croxomep-KoJeco. IlpegHasHayeH IJisi M3MEpPEHMs pacxoja BOAB Ha BHYTDHXO-
3AMCTBEHHON OTKDHITOM OPOCHMTE/NBHOH CeTH B LesiX HOPMHPOBAHHA BOJONONL3OBa-
HMS, a TAK)KE YyeTa BOJBI Ha OTBOJIaX OTKPHITOrO M 3aKprITOro npeHaxa. OH coCTOHT H3
KoJleca, KMEHIEero BH BocsMHIpaHHoro DapabaHa ¢ nomacTaMM, H JIOTKA (noxa). Ha
OMHOM M3 KOHIOB OCH KoJleca umeercs cuerunk ofoporos CO-66, ¢ noMolLsi KOTOPOTO
YuHTEIBaeTcs 00beM NpoTeKieH BoILL.

Pexum pabors npubopa — KpyriocyTOUHBIH.

#
f

OcHOBHLIE TEXHWIECKHE NAHHLIE

lpenensHEIe PACXOMRI, 11/C 20; 40; 125
IorpeiHocTh HaMepenus, % k5
Moreps Hanopa (nepenana), % <8

Harorosutens — HIIO CAHHHPH, YabexucraH.

BonomepHOoe YCTPOMCTBO NS ONpENENeHHS CTOKA B YCTHE 3aKPRITOH JPEHBL
MpenHazHaueHo [JIS ABTOMATH3MPOBAHHOTO M3MEPEHMSA pacxona ¥ obbeMa CToKa BOMBE,
B YCTbE 3aKpPHTON JpEHH, BMAJaOUIed B OTKPHITHN MIM 3aKpPHTHIH KOJNJIEKTOP.
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OCHOBHBEIM €ro 3JIEMEHTOM SBJISeTCs NOplueHs-TYpOHHKa, NPUBOOHMLLIL B IBHXEHHEe
MOTOKOM Bojbl. Bpamesue nopmHS-Typ6MHKH nepemaercss CUETHOMY MeXaHHIMY,
KOTOPHIH CyMMHDYeT 0DopoTH! M TaKHMM o6pa3oM YuHTHEIBaeT pacxon NporeKmed Bomsl

BomoMepHOe YCTpOMCTBO MOHTHDYWOT Ha JpeHe, BHajgaiolied B CMOTPOBOHM KoJo-
pen. Koxyx ¢ marpyOKoM 3aKpenisiioT B IODHIOHTAJILHOM TOJIOXKEHHH peryJiupo-
BOYHBIM BHHTOM, PacIONIOXEHHEIM Ha BEPXHEH YacTH KOXYXa Y OTBepCTHA.

Ha KpblmKe CMOTPOBOrO KOJNOMAUA YCTaHABNHBAIOT JALIMTHEIN KOXYX CUETUHKA
TaK, yToOHBI OCh BpALUEHHS NOJBECA COBMAMaNa C 0chio NMaTtpyBKa ycrpoiicrsa. OTK noHe-
HUE MOoABECa MOPIUHS OT BEPTHKANbHOH OCH MOXKET mocturats 2...3° NpH niMHe THTH,
onpenensieMod rabapuTHEIMH paaMepaMu cMoOTpoBore Konomaua (omubka B miHe
momycKaercesi £ 1 cM HOpManmbHOrO NOJIOKEHUS MOPIIHSA B naTpybKke).

BonoMepHoe YCTpOMCTBO McNoNHeHHS 1 peKoMeHmyercst MCNONb3OBATH HA 3aK-
PHITHIX OpeHax pHamerpoM mo 100 mmM, a BomomepHoe ycrpolicTBO McmonHeHust 2 ¢
JOMNOJIHHTE/ILHEIMH OTBEDCTHSAMM B KOXYXe = Ha JpeHax muamerpom bonee 100 mm.

OcaoBELIE TEXHHYECKHE [AHHRE

JlnanasoH usMeperus pacxona, n/c 0,2...2 (Mcnomuenxe 1);
0,5...5,0 (ucnonnenwe 2)
ITorpeiunocts HamepeHus croka, % 3.4

Paspaborunk — BoJuxcKu# HayuHO-HCCNIENOBATENLCKHMIE HHCTUTYT TMIDOTEXHHUKH H
menopanuy (BomxkHHHUIuM, r. Surensc).

Nusamomerpryeciuil nepenanomMep co cuerunkom croxa IIC-06. Mpennasmayen
/I MECTHOrO H3MEpEHus Iepenana Hanopa (ypomHe#) BOMB!I Ha PACXOHMOHIMEPHTENb-
HOH NMpHCTaBKe, yCTaHABJIMBAeMOM Ha BOJOBHIMYCKe MpONycKHOM crocobHocrsio ot 0,5
no 10,0 m%/c. MpuHumn ero mefcTBHST 3aKMOUAeTcs B TOM, YTO CO3LaBAEMAasl MECTHHIM
CONPOTHBJIEHHEM DACXONOHIMEDHTENBHON IPHCTABKM DpasHOCTh HaropoB (mamienmif)
BOCTIDMHMMAETCs NOPIIHEM-TYDOMHKON u Npeobpasyeress B ToKajamue pacxoma Ha
wKane 1udepbnata ¥ CyMMapHEIH CTOK BOIEI 38 BpeMsi paboTkhL.

OcuoBHRE TEXHMYECKHE MAHHLE

llonyckaemas OCHOBHAS MOTPELTHOCTL H3MEPEHUA Nepenaga ypopseit, % 1.5
lu1anason MsMepeHHs nepenaga ypoBHe#, M 0...0,6
ITopor wyBCTBHTENLHOCTH, MM 5,0
l'abapurHEIE pa3MEpEI, MM 130 X 190 < 350
Macca npubopa, Kr 5,0

HaroroBurems — IIKTH "BogoaBTroMatiKa M MeTponorus™, Kuipreicras,

JaHaMoMeTpHYECKHA OepenajoMep co cuerwrxomM croxa MJIC-80. MpeguasHayen
11 aBTOMaTH3HPOBAHHOIO yyera pacxoja # obbeMa cToKa BOJBI Ha pacxojou3Mepu-
TeIHBIX YCTPOHCTBAX THIPOTEXHHYECKHX COOPYMEHHH MArucTpaibHBEIX ¥ pacnpemeny-
TEJILHBIX KaHANOB OPOCHTE/BHBIX M OCYIUMTENBHBIX CHMCTEM IIDM NMPONYCKHOH clocob-
HOCTH THNOBBIX coopyxeHuil mo 10 m3/c, coopyxeuuii WHIUBHAYaNBHOTO NPOEKTHPO-
Bauus — o 50 m3/c. IpuGop paboraer no NMpuHIMIY MEpEMEHHOro Nepelana ypoBHeH
(naBnenmii), KOTOPHII BOCTIDMHMMAETCS HEYIUIOTHEHHBIM NODIIHEM-TYDOHHKOM,
HaxogsAwHuMca B naTpybKe Ha pacxomonsMepHTeNbHOM ycrpomcrse. Ilopmens mopse-
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meH K mexanusmy npubopa Ha rHOKOR TAre, INIMHA KOTOPOH ONpenenserca KOHCTPYK:
uuer coopyxenus, llepeMenienne nOpIIHA NOJN JHEHCTBMEM Pa3HOCTH  NaBJIEHHH
npeobpasyercs B NOKa3aHME CEKYHIHOrO pacxona Ha mkKale, a BpallcHHE ero Npupo-
OHT B OeHCTBHE MexaHnuecKMH cueTyHK croKa. MuoronpenenbHOCTE HIMEpEHHSA
nepenanga ypoBHed (nasnenui) obBecneumBaercA IHadparMMpOBaHHEM BHXOIHOIO
ceyeHn s natpybka.

OcnopHEE TEXIHHMECKHE [AHHLIE

Ipenens: uamepeHus pasHOCTH YPOBHEH BOMLI, CM 0...70
[orpewnocTs HaMepeHus, %:
PA3HOCTH YPOBHEH BOILI + 1,6..2,0
pacxofna Ha pacXOo[nOHIMEpPHTEIbHOM YCTPOHCTBE + 4.5
COOpYHEeHus
obnema croKa * 5...6
Macca npubopa, Kr 25350
[apauTHHHBIA CPOK 3KCIUTYATALIMH, FOA 8

Paapabotunk — Bonxk HHH aM.

- Cyxaomme pacxomomepil JlpenHasHaueHbl OJIS M3IMEPEHMS pacxoja BOJLI B
HanmopHoMm Tpybonporoae. Hambonsiuee pacnpocTpaHeHHE HMMEWT HopManbHad muad-
parma, HOpManbHOE conno u TpyGa Bentypu ¢ connossim Bxomom (puc. 3.6, 3.7, 3.8), &
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Puc. 3.6. Hopmamsnas muadparsa
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MCMOJL30BAHKE KOTOPHX Oasupyercsl Ha 3aKoHax rumpaBiuku. [pumimn peficreus
3THX PACXOJOMEPOB 3aKJMIOYAETCH B H3MEPEHHH BHI3RIBAEMOr0 HMH Nepenana JaBleHHs
nepen cyxeHuem B ceveHuu I—1 u B cxxaTom ceuenuu c— (puc. 3.9).

Pacuernasi opmyna nna onpemesieHus pacxoma () mporexamomed yepes pacxojo-
MEp JKUIKOCTH HMEET BHJI;

0 =15V V(p;—pc)/v = CYAH,

rae p - KoaddpuuueHT pacxoma gpoccensHoro npubopa; § — milomanms ceYeHus Npoxoi-
HOTO CEUEHMS CYXAIOWMEro yCTpoKCTBa; Py, P, — NaBNeHHS B BHODaHHBIX CEUEHUAX; J —
NIOTHOCTH XXHUIKOCTH, MpoTeKawied B rpybonposone; C — KoaddHuRSeHT 1poccesHOro
npubopa, C = uS v/2g; AH — pasrocts MOKa3aHuil PacxXoNOMEpPOB.

Nna npaKTHYeCKHX pacyeToB 3JHAYEeHMA || MOXKHO B3SiTh M3 IKCITEDHMEHTAaNELHEIX
rpapHKOB 3aBMCHMOCTH |l or otHomenus d /D (rued — nuMaMerp NMpoxoIHOro OTBEPCTUA
cyxasomero ycrpoicrna; D — muamerp tpy6u) u or umcna Peiinonspca. Henonssosats
3TH 3HAYEHHS || MOXHO NpH YCIOBHM YCTaHOBKHM pacXOJOMEpPa B COOTBETCTBHH C
PYKOBOOAI'{MMH YKa3aHHAMH.

Iiaddysopurnd pacxonmomep. IlpenmeasHayeHd Ons H3MEPEHHS pacxofa BOILI B
HanopHoM Tpybonposome. OH obecneydBaer pacIuMpeHMe NOTOKAa NpOTEKawileH
KHIKOCTH.

Havamemend yuactok pacxomomepa (pue. 3.10), cnymxamuii pns pacmupeHus
NOTOKA, pacxom KOTOPOro HaMepsiercs, BEINONHEH B BuOe cryneHuartoro guddysopa L.
HenocpencreenHo 3a nuddysopoM pasMelieHsl OQHA HIM JBE peleTKH 2, BHPAaBHH-
BawIIMe MOJIS CKOpOCTeH M MOJIHBIX NAaBNeHMH, ¢ ONTHMANLHBIM COIPOTHBIICHHEM.
Hannyuuiee BelpaBHMBaHHE NOJYYAeTCs NpH Ko3hPHUIMEHTE CONMPOTHBJIEHUS DEelIeTHKH
¢ = 2. Taxoe 3HayeHue { Moxer OwiTs obecneyeHo pemeTKoil B BuIe NepdopupoBaHHo-
ro NHMCTa ¢ OTHOWIGHHEM CYMMADHOH MJIOIANH OTBEDPCTHH Ko Bcel Miomam ceveHus
TpyOLI, pasHEM 0,6.

338




; FT1

b= ]2

: 5 | b
e i
T .

s !

! |

Oid = 4d — E a [2d /4
ef— - .

Prc. 3.10. uddysopastit pacxonorep:

I - crynewuareit mubdysop; 2 — petuerky; 3 — conno; 4 — NPHEMHHK CTATHYECKOro
maeneHusi; 5 — rpyba Iluro

Cyxaer moroK go NepBOHAYANBHBEIX DA3MEPOB M JONOJIHHTENLHO BHPABHHBAET
[10J151 CKOpOCTEH comio 3, ouepueHHoe no moboi Kpusol, obecneynpanieii napaiiens-
HOCTPYHMHOCTE MOTOKA B BRIXOIHOM CEYEHHMH, HallpuMep No napabone Tpertsell creneHH.
Ha usMHAPDHYECKOM BLIXOJHOM YYACTKE COMJIA Pa3MEIEHB NMPHEeMHMK CTATHUYECKOro
napneHust 4 u tpy6a Iluro 5, K KOTOpHIM NPHCOEMMHSIOT NLE3OMETPHI um muddepen-
IHaJIbHBIA MaHOMETD, H3MepAwILUi pasHocTs napnexui Ap =py —p.

Pacxon B TpybonpoBone onpexensior mo popmyine

nd? Ap
u.-K___ S i =
L Y

rae K — nonpaBounbif KoadhHLIHEHT.

I dy30pHEIE pacxogoMep MOXKHO NPHMEHAT: NPH NOCTATOYHO DONLIIHX 3Haye-
HHAX CKODOCTH TeUEHMSA XHIKOCTU B TpyDe.

Poramerpm. llpensasHayeHs! 07151 H3MepPeHHS pacXona BOLBI B HamopHom TpyGon-
poBoge. OHu npeacraBnsoT coboi BEPTHKANBHO YCTAHOBJEHHYH KOHYCHYI0 CTEKJISH-
HYI0 HJIA METaJUnyecKylo TpyOKy, B KOTopo# NMoMelleH NOoNNaBoK NIOTHOCTL Domine
NIOTHOCTH MporeKaioued xugkKoct. llpun memxeHMm xupkKoct mo rtpybke CHH3Y
BBEDPX IONNABOK NMONHHMAETCA BBEPX IO Te€X IOp, MoKa He 3aMMer TaKoe MoNoXKeHue,
IpH KOTOpPOM Iepenajy JnaBleHud, oDYCNOBJEHHBIH CONPOTHBIEHHMEM KONBIEBOro
ceyeHHs, 06pa30BaHHOrO NOMIABKOM M TPYOKOH, YPABHOBECHT PasHHLY B BECe CaMoro
nonnaBKa M KHIKoCTH B obbeMe momiaska. Taxkum obpasoM, onpeneneHHOMY pacxonay
KHIIKOCTH COOTBETCTBYET ONpeNeNeHHas BECOTa II0N0XEHHS NOMNJIABKa.

Pacxon xunKoctd B TpybKe

PTACEET
Q=u5/g“i? -

Sn¥x
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rae Y — KoahduiHeHT pacxoja, KOTOpHIH A/ NPeNBaPHTENBHBIX PACYETOB MOXHO
npuHMMaTs paBamM 0,62; S — nnomams NpoXonHOro CEYEHHS KOMBIEBOH e MeXIy
GoprHKoM MonnasKa W TpYOKOH, 3aBHCAILAS OT BLICOTH MOJIOKEHHA Nonnaeka; V., -

obveM nomuasKa; Y, H P, — MJIOTHOCTHL MONNABKA M NpOTEKawIed XHUIKOCTH; S, -
nnouas nonepeyHoro (71060B0ro) ceYeHyA NONNABKA B IIMPOKON YacTH.

Pacxon MMIKOCTH ONpefNeNnsiioT Mo luKane, HaHECEHHOH HENOCpPe/ICTBeHHO Ha
npubop, MM ¢ NMOMOUILI0 3INEKTPONHEBMO- HWIIM DANHOAKTHBHBIX NATUMKOB, GHKCH-
PYRIIHX MoJIOXKEeHHe NoNJlaBKa. :

Poramerpn momyckaior Gompuroi uureppan orHowenust pacXomoB Qra/Omin =
10:1.

OreyecTBEHHOH TNPOMBILIJIEHHOCTBI0 BBIUTYCKAIOTCA METa/UIMYECKHME pPOTAMETDHI
tunos P9 u PIB ¢ ycnoueM npoxomoM 10...70 MM Ha pacxons (mnst sonst) or 20 mo
16 000 n/u u na MaxKcuMansHoe pabouee masnenme go 6,4 Mlla, a TaKxke CreKsTHHEE
poramerpsl TunoB PC u PCC sa pacxoant (ans sogst) or 2,5 no 3 000 n/y u na pabGouee
nasncHue 0,5...0,6 MIla.

CrexIsTHERE POTAMETPH ¢ MECTRHME NoKasarensium tanos PM-A-L, PM-II, PM-IV,
lpenHasHaueHs! n/1A H3MepeHHs 00BEMHOro pacxonia NMNABHO MEHSIOLIMXCH OJHOPON-
HBIX MOTOKOB WYHMCTBIX M cNnabo3arpA3HeHHBIX MXMOKocTed, Bo3gyxa H rajoB (npm
YCIIOBHH HHIWBHIyalbHOH rpaiyMpOBKM Ha JaHHOM rase) C QUCMEPCHBIMH BKJIOYE-
HHSAMH HHODOMHBIX YACTHI, HEHTPANBHBIX K MartepHaliaM, H3 KOTODHIX H3IrOTOBJIEHH
npubopsl. OHM paccuHTaHBl Ha IKCIUTYATAL(HI0 B 3aKDHITHIX MOMELEHHAX B padoHAaX ¢
YMEPEHHBIM KIIMMATOM COrJIaCHO KaTeropHH pasMeuieHHss 3 u HcnojlHewmio Y mo
I'OCT 15150.

[lorepu Hamopa 0T YCTaHOBKHM POTAMETPA B TEXHOJIOTMYECKYI0 JIMHMIO HE JOJIKHEI
npeseinars gns sogsl 0,01 MIla, nns rasa 0,005 MIla. Marepuan ynjorHeHus —
Kucnorouiesiovecrofikass pesuna (FOCT 7338). Marepman BHyTpeHHeH apMarypsl
poramerpos PM-II, PM-IV - cram 12818H9T (I'OCT 5632), PM-A-I - JIC-59-i
(I'OCT 15627).

I[Ipubopsl clemyer ycTaHaBIMBaTL BepTHKaibHO. [IpHCOEIHHEHME K NMHMH 1INs
poramerpa tuna PM-A-I — peasbGomoe 1/8 'OCT 76111, tena PM-II — munnensuoe
NoA WJIAHr BHYTpEHHHM mHaMerpoM 8 MM, tuna PM-IV — dnaruesoe.

TexHuyeckne XapaKTepucTHKH 1718 POTAMETPOB Pa3/THYHAIX THIIOPAIMEPOB HAHE! B
rabmuue 3.15.

Inexrpuyeckne poramerpul tanos P3-T, PO-B. IllpemnasHauensl NNs HIMEPEHHS
00BeMHOro pacxofa MIaBHO MEHAWIIHXCHA OMHODOMHBIX NMOTOKOB YHCTHIX M cnabosar-
PASHEHHBIX XHIKOCTEH C NHUCMEPCHBIMM HEMATHHTHHEIMH BKIHNUYEHHAMM HHODPOIHBIX
yacTHl, HeHTpanmsHelX K cramud 12X18HIT, u npeoBpasoBanus ero B yHHGHIHPOBAHHEIK
TOKOBBIH BRIXOMHOMH cHrHan. OHM COCTOAT M3 POTAMETPHYECKOM YaCTH M 3INEKTPHUECKOoM
roJioBku. B poramerpHueckoH wacTH pasMeualT pOTAMETDHYECKY0 mapy (Mepurens-
HBEIH KOHYC-MOMNJABOK), PEarHpyionyio Ha HIMEHEHHEe Pacxoma HaMepsaeMoit KHIKOCTH.
Jrol uwACTBIO POTAMETD NDHCOENMHSIOT K TEXHOJIOrMuecKod IMHMK. JJeKTpHuecKas
roloBKa CIYXHT 0718 oDecneyeHHs MECTHBIX NoKasaHMiA H npeobpasopaHHsA H3Mepsie-
MOr0 Pacxojia B 3NIEKTPHUECKHH CHTHaJ. 3713 rofioBKa JXECTKO KPEMmHTCs K POTAMETpH-
yecKOH yactH. Yepes marHuTH 0 MydTy, COCTOSIIYI M3 MAarHMTa, BCTPOEHHOINO B
MoniaBoK, ¥ JIBYX MarHMTOB, 3aKpellIeHHBIX HA OCH 3NMEKTPHUYeCKOH rolloBKH, NuHel-
HOe mepeMelneHne noniaskKa npeobpasyercs BO BpalaTeNbHOE ABHXEHHE OCH.
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B 3apMCHMMOCTH 0T 3HANCHHMS M3MEDSEMOro pacxoma BhUIycKawT NsATh 6a30BHIX
Mozesielf pOTaMeTpOB, KaXiasa M3 KOTOPHIX HMeeT YHHGbHIHPOBaHHEIH KOPIIYC pOTaMeT-
puyeckon yact. IlepeMeHHEe BepXHME Mpenens HaMepeHus pacxona bazoBol Monenn
NONYy4aiT YCTaHOBKOH COOTBETCTRYIOLIMX KOHYCOB. !
: JNeKTpHuecKasi roJjiopka yHuOMuMpoBaHa nnst Becex 0a30BBIX MOmeNnewd po-
TAMETPOB. '

['panyupoBkKa npubopa — MHOMBHOYaJbHaA, NPOM3BONHMASA MpENNPHATHEM-HIro-
TOBHTENEM Io Bone. llKana poramerpa — ycnoBHast. :

PorameTprl MOXKHO 3KCNNYaTHPOBAaTh B MAKPOKIMMaTHYECKHX padoHaX ¢ YMEpeH-
HbIM KJIMMaToM M Kareropued pasmemienns 3 no 'OCT 15150, vo npu temneparypax
=30...50 °C no I'OCT 3045-81.

Ilo 3almMIIEHHOCTH OT BO3NEHCTBUMA OKpYXawoleHd cpeas! IpHOOpH HOJDKHBI
COOTBETCTBOBATL NbINesamumedHoMy ucnonuenmio [l mo T'OCT 17785, mopoaawm-
weHHoMy HcnonHeHuio B2 no ['OCT 17786 u mapmisoGesonacHomy 118 pOTaMETpOB
ucnonuenns PIB-T.

IlpucoenuHenme poraMerpoB K TpvbonpoBony — diaaHeBoe.

Bepxuue npemens uamepeHuit u pabouee mapneHue NS POTAMETPOR Pa3NMUHBIX
MCTOJTHEHUH NpuBeneHs: B Tabmuue 3.16.

3.16. Bepxawe npenens navepens# M pabouee napnenme Uit pOTAMETPOR PASITHYHEIX
HCTIONIHEHHH

Ob6o3nauenme basosoit OboanaueHue poTaMeTpos Bepxsisit npe-
MOOeny poTaMeTpor HCITONHEHMA nen uame- | PaBouee
peHust napJje
PO-T POB-T P3-T POB-T obsemuoro | HHe,
pacxona eo- | Mlla
net, My
P3-T-1 PSB-T-1 P3-T-0,10 XY 3 P3B-T-0,10 XY 3 0,10 6,4
P3-T-0,16 Y3 PIB-T-0,16 Y3 0,16
P3-T-0,25 XY3 PIB-T-0,25 KY3 0,25
P3-T-0,40 Y3 PIB-T-0,40 XY 3 0,40
P3-T-0,63 KY3 P3B-T-0,63 XY 3 0,63
P3-T-1,00 K¥Y3 P3B-T-1,00 KXY 3 1,00
P3-T-I1 PIB-T-II P3-T-1,6 Y3 PIB-T-1,6 X¥Y3 1,6 6,4
P3-T-2,5 KY3 POB-T-2,5 X¥3 2.5
P3-T-4,0 XXY¥Y3 PIB-T-4,0 X¥3 4,0
P3-T-I11 PIB-T-111 P3-T-6,3 X¥3 P3B-T-6,3 Y3 6,2 1,6
P3-T-10,0 XY¥Y3 P3B-T-10,0 X¥3 10,0
P3-T-IV P3B-T-IV P3-T-16,0 X¥3 PIB-T-16,0 X¥3 16,0 1,6
P3-T-25,0 XY3 PIB-T-25,0 XY 3 25,0
PI-T-V P3IB-T-V P3-T-40,0 XY3 PSB-T-40,0 K¥3 40,0 1,6
P3-T-63,0 Y3 PIB-T-63,0 K¥3 63,0

Hsrotosurens — I'nasupubop Poceuiickoii ®egepanun.
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OcHOBHLIC TEXHHIECKHRE JAHHNE
JlomycKaemas OCHOBHAA NOrpeuIHocTs HaMeperKs, % BepxHero npenena

MIMepeHni:
MO UIKANe MECTHRIX NMOKAIAHMIA
JUIst pOTAMETPOB ¢ BEPXHHUM Npenenom usmepenus ot 0,1 ¥1.5
10 0,63 m3/y
JU151 pOTAMETPOR ¢ BEPXHMM MpenenoM namepenus or 1,0 +1,0
no 63 Mg
MO BLIXOHOMY CHIHAITY
INA POTAMETPOR ¢ BEPXHHM npemenom uimepenns or 0,1 2,0
o 100,63 mifa
JUTS POTAMETPOB C BEPXHMM Npenenom uameperns or 1,0 + 1.5
o 63 M3/
[TiTanme poramerpa — OT CETH NMEPEMEHHOTO TOKA:
Hanpsxenwne, B ﬂlf ?;
yacrora, I'u 50+ 1
lIpenens MaMeHeRHA BLIXOQHOrO CHrHAMNA NMOCTOSHHOTO T0Ka, MA 0...5; 0...20;
4...20
lNorepu naBnenus Or YCTAHOBKH POTAMETPA B TEXHOMOrHUECK Y10 10
nmuHmo, Kila
Temneparypa namepsiemoit cpest, °C - 40...100
Cpox cnymbe1, nmer 26

IlnenMaTEveckmd poramerp ena PII-M. [Ipennasnauen nns HamepeHusa ob6beMHOIO
pacxoma NNaBHO MEHSIOIHXCH ONHOPONHEIX TMOTOKOB XHOKOCTEH C JMCIEpPCHBIMH
HeMArHHTHBIMH BKJIIOYEHHSMH vYacTWil, HeltpambHux K cramm 12X18H9T, » npeobpa-
30BaHMSA €ro B YHHOHUHPOBAHHLIA MHEBMATHUECKHN CHrHal. JKCIUTyaTHpOBaTh €ro
MOXHO B paifOHaX C YMEpeHHBM KIHMAaToM M Kareropued pasmemienuss 3 1o
F'OCT 15150.

IlpuGop cocTOMT M3 pOTAMETPHUECKOM YacTH M IHEeBMATHUecKoH ronopku. Pora-
METPHYECKAs YacTh CIIYKMT JUIS pa3MenieHus POTAMETPHUECKON naphl (MepuTeNsHhIN
KOHYC-MONJIABOK), pearupyouiesi Ha M3MeHeHHe DACcXOoMa M3IMepseMOoH MHAKOCTH, H
NpHCOENHHEHHS pOTaMeTpa K TexHoloruueckKod nuHMHM. [IHeBMaTHuecKas roJioBKa
obecneyupaer MecTHbIE MOKa3aHMsA W npeofpasyer MaMepeHHOEe JHauUEHHME pacxofia B
nHepMatTHuecKud curraN. OHa XecTKo Kpenurcs K poraMerpHyecKoH wact. Yepes
MArHUTHY® MYydTy, COCTOSIMYX M3 MAarHMTa, BCTPOGHHOrO B MNOMNABOK, H JABYX
MArHMTOB, 3aKpellJIeHHLIX HA OCH NIHEBMOrOJIOBKH, IMHEHHOe MepeMelIeHne noliaBKa
npeofpadyercs BO BpaljaTeibHOE MBHKEHHE OCH M CTPEJIKH MECTHBIX NMOKAa3IaHHH.

B 3apHCHMOCTH OT HIMEPSAEMOro pacxoja pOTaMEerphi BBIMYCKaoT NatH HasoBeix
monenei. Kaxxnas monens uMeer yHHOHIHPOBAHHLN KOPIYC POTAMETPHUECKON YaCTH.
Bepxune npemensl H3MepeHMA pacxoma MOIENH MOMYYalwTCHA 3a CYET YCTAHOBKH
COOTBETCTBYIOmMHX KOoHycoB. I[lHeBMatnyeckasi rofiopKa YHHQHUHADOBAHA M e[WHA
115 BCEX POTAMETPOB.

['panyupoBKa pOTaMeTpOB — WHOMBHOyaJibHas, NMpoM3Bomutcs Mo Boje. lllkana
npubopor — ycnoBHaA.

Ilpr M3MepeHHMH pacxoma XHAKOCTH, HMEWIEH OT/IHYHEIE OT BOAH 3HAYEHHA
BSIKOCTH M TNNOTHOCTH, HEODXOMHMO BHITIONHSTH NEPECUYET pacxoia COrJiacHO METOMH-
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YECKHMM YKAa3aHHsIM [0 TMepecuery IpallyHpPOBOYHBIX XapaKTePHCTHK pacxoiomepoB

' [oCTOSIHHOTO nepenaja nasiednsa MH 4475, 1
HcrnofHeHMe POTAMETPOB — MEUIEBONO3ALMILEHHO., TIpHcOenuHenne K 1pybonpo-

Boy — ¢raHueBoe. :
Bepxuuii npeyen uaMepeHHs pacxona Bojsl ¥ pabouee jaBJieHHE IS poTaMeTpa

PII-M pasmausbx MonudHKaumi npusejen B Tabmaue 3.17. t

3.17. Bepxmwii mpeneN HIMEpPEHHA PacXona BOMM M pabouee maeneswe juist poramerpos PI-M

pasTHTHBEDX MOJICATp
Yenossoe oboanauenne Bepxuuii npenen Pabouee nae-
H3MEPEHMS pacxomna nenwe, MIla
poTamerpa Hasosoi MoOneNH BOTAL, M
PII-M-0,1 X¥3-M PII-M-1 0,10 6,4
PII-M-0,16 XX¥Y3-M 0,16
PI1-M-0,25 XY 3-M 0,25 6,4
PI-M-0,4 XY 3-M 0,40
PIT-M-0,63 XY 3-M 0,63 :
PII-M-1 XKY3-M 1,00
PIl-M-1,6 XX¥3-M PII-M-11 1,60 6,4
PII-M-2,5 K¥Y3-M 2,50
PTI-M-4,0 ¥ 3-M 4,00
PII-M-6,3 X¥ 3-M PII-M-111 6,30
PII-M-10 XY 3-M 10,00
PII-M-16 KY3-M PII-M-1V 16,00 1,6
PIT-M-25 XY 3-M PII-M-V 40,00 1
PI-M-40 KXY 3-M PTII-M-V 40,00 1,6
PI-M-63 XY 3-M 63,00
OcnoBHEE TEXHHYECKHME [IAHILIE
Jlonyckaemasi OCHOBHAA NOr PEIHOCTE KIMEPeHuA, % BepXHero npenena
HIMEPEHHMH: -
M0 IUKANIe MECTHRIX MOKa1aHHiA:
LA POTAMETPOB C BEPXHHMM Npenenom uiMeperus or 0,1 w ) B
no 0,63 m%/u
JU1s1 POTAMETPOB C BEPXHHM NPEaesoM usMepenuH or 1,0 + 1,0
10 63 M3y
10 BLIXONHOMY NMHEBMOCHTHAITY:
IS POTAMETPOR ¢ BEePXHMM Npenenom uimepenus or 0,1 + 2,0
1o 0,63 m3/u
JUIsi POTAMETPOB C BEPXHHM NpenesioM uamepernus or 1,0 +15
no 63 My
Iuranme — cxxareit BOINYX noj naenexnuem, Kila 140 £ 14
Jhanasol BEIXOAHOrO NHEBMATHYECKOro aHasnoronoro curuana, Klla 20...100
Temneparypa namepaemoi xuaxoct, °C —40...200
Haubonbinass nnuea MTHHKK CBASH MEJEOY POTAMETPOM M BTOPHYHEIM 300
npubopom, M
[loreps paBNEHHUS OT YCTAHOBKH POTAMETPE B TEXHONIOTHYECKYID <10
nuHHo, Kila
Temmneparypa okpyxawuieit cpemst, °C - 30...50 (nmo
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Bopocymes. [lpegHasHaueHs! Qs H3MEDEHHS PacXoja BOJE B OTKPHITHIX pyclax.
Oum npegcrasnsnor cobo mperpamy (nns gBMXeHHs MOTOKA) B BHIE BEePTHKAJIbHOM
CTEHKH HJIM TOpOra, yepe3 KoTophie NepenuBaeTcs Boja.

B 3@BHMCHMOCTH OT TOMIMHL ¥ (OPMB CTEHKHM Da3HyaloT BONOCJIMBH C TOHKOH
crenxoif (6 < 0,5H), mpoKuM NOPOroM M CTEHKOI NpaKTHYecKoro npoduis.

B sagucumocTH or Gopmsl Bhipesa (oTBepcTisi) BONOCHMBH MOAPAsAENSIOT Ha
NpSAMOYTOJIbHEIE, TPEyTONbHEIe, TPanelennaibHse, pagHalibHee, napabonnueckue M
g2 1

Ilns m3MepeHHs PacXofi0B BOJB! yalle BCEro NMPHMEHAWT BOJNOC/HBH C TOHKOH
CTSHKOM.

[IpAMOYTONLHLIE BOMOC/IHB MOMET OBITH HENOXTON/IEHHBIM (pre. 3.11, a) w
nogronnesnsM (puc. 3.11, 6). Bomocnus craHOBHTCH NOATONJIEHHBIM, €CIH YPOBEHb
sombl HikHero Geeda pacnonaraercs Beuue ero rpebHs.

Mepoit pacxosia BOIbI Ue€pe3 BONOCIHB CITYKHT HATIOp BOMEI.

Pacxom MUOKOCTH yepes HernonTonJIeHHEIH BOJOCIIMB

Q*mubﬂgHﬁ: ,

rae mg — KoaddHImERT CKOPOCTH pacxoja, onpenesisiercs 1o IMNHPHUECKHM GOpMY-
NIaM € YYeToM CKOPOCTH MOJXOHNa Vg BOjs K BOMOCTHBY; b — IIMDHHA BOJOCNHBAE, HIIH
INTMPHHA BOJOCIHBHOrO oTBepcTHs; H — reoMeTpuyecKHH Hamop Han rpebHeM BOJOCIH-
Ba, MaMepsieMblii Ha paccrosiiuu (3...4)H ot BomocnuBa.

[IpAMOYTONBHBIA BOMOCAHMB C TOHKOH CTEHKOH NPHMEHSIOT I H3MEepeHHH
pacxofia BOObl B MalkIX BOAOTOKAX, MENHODATHBHBIX KaHajaX, NPH Ji2DOpaTopHBIX
MecIeIoBaHHAX,

Pacxom BOJM uepe3 TpeyroisHui sogocnus (puc. 3.12)

A ——
T i e N
e e —_"";H — '_-";h"'“:---h ey pE
R — =
N ™ g =<
s N
L:l \ " oyl
Ug * x D Y g =
s \ ) 3
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N = T
»."\u !
b A o
I g<03H g
a
Pec. 3.11. lIpsuoyTronbEEDT BOLQOCITHD
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Q=my ZEHSE,

rae m — koadduumuent pacxoma, 3aBUCALLME OT YT/ia NPH BEpIIKHE,

TpeyroNnsHei BOAOCHMB C TOHKON CTEHKOM INO3BONSET AOCTATOYHO TOWHO H3Me-
pats HeGomsume pacxonst (mo 20 n/c). O HaxomMT NpHMEHEHHE B IHAPABIIHYECKHX H
runpoTexHuyeckKnx naboparopusx.

TpanenennamsHe Bogociaus (puc. 3.13, 3.14) ucmoneaywor B Tex cinyvasix, Korua
tpebyercs HaMepsiTh pacxonsl Boak GO e 18X, KOTOphie MOrYT NPOMyCKAaTh TPeyrolisb-
HElE BONOCJIMBBEIL, M KOrha VycClOBHA HE NOIBONAKT YCTAHOBHTL NPAMOYIOMBHBIH
BOJOCITHB, 0DBIYHO Ha HPPHIALHOHHBIX KaHanax.

Pacxopn yepe3 TpaneuenaansH el BOJOCIHB

Q=mby2gH 32
rae m — kKoadduunent pacxoma, saBMcALLHH ot yrna 0.
MapaGommueckuii Bomocnms (puc. 3.15) MOXHO NpHMEHSATs NPH HIMEPEHMH

pasNMYHBEIX PACXONOB BOOBI B Y3KuXx norkax. OH npencrasnser cobfoi Brpes B TOHKOH
creHKe Io napabomuecKon KpuBoOH

x?=2py,

rue p — napamerp napaboJint.

N
AN )
s — Puc. 3.13. Tpenenempamsmesii Bo-
= NOCIHE
X Puc. 3.14. Tpaneyenmmamemeit so-
N mocys CAHHHPH
Pue. 3.15. NapaGomegecxsdi Bonoc-
B
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| i Pacxon uepe3 napaboNHUECKHi BOJOCIHE

l 0 =m2g\pIT,

“

rue m — Ko3ddHUHEeHT pacxoja.

Norkn Bemrypm. Ilpeacrasnsior coboif coopyxenue M3 Mmerauia um OeroHa,
ycTaHaBJIMBaeMoe B KaHAaNax MpSIMOYTOJILHOTO CEUEeHMS H BBHI3BIBAIOINEE CYKEHHe
NOTOKa ¥ COOTBETCTBEHHO Nepenan YpoBHeH XHIKOCTH, Ni0 KOTOPOMY M Onpemensercs
ee pacxom. OHM COCTOAT M3 BXORMHON uacTH, KoHdysopa (cyxeHus), TOPIOBHHH W

| mudbysopa (pacumpenue).

14 TS HOpPMaJILHEIX JIOTKOB BeHTypH NPHMHATH CHENyIOIMe OTHOIIEHHS MEXIY
ocHoBHBIMK pasmepamu: L = (3..4)H_ . ; h > L5H_, ;R = 2(B = b); D = 3(B - b);

1=1,32(B - b).

| HamMepsTh pacXom XHOKOCTH C IOMOIBI0 JioTka BeHTypH cnemyer npu ycloBME,

\ ec/iM JIOTOK paboraer co CBODOHEIM MCTEYRHHEM, TO ECTh SCJTH OH He 3aTONJIEH.

Pabouast bopmyJia nist oNpenesieHnst pacxona yepe3 1oToK Benrypn:

'. 0 =1,70CeCybH2,

rne Ce — Ko3ppHuUMEHT HCTEUEHNS, 3aBHCAUIMHA OT Hanopa A H pasMepoB rOpPJIOBHHEI;
| Cv — Ko3hdHUMERT, YUHTHIBAIOLKHE BIHAHNE CKOPOCTH TEYEHHS HHIKOCTH B MOOBONA-
1eM KaHalle ¥ 3aBMcsIMit oT cooTHomeHus b/B.
‘ B npasnnax P11 99-77 npusenens Tabnuusl 05 onpenenenns Ce u Cv.
u InanazoH pacxojioB BOMEIL, H3MEDSIEMEIX JNOTKaMH BeHTypH, NpH IMMDHUHE roplio-
‘ suHe b = 0,25 M cocraBnsier 4...300 ni/c, npu b = 3,6 — 0,08...15 m3/c.
H JIng M3MepeHHA pacxojia BOOE B MPPMraUMOHHEIX KaHalax M ECTeCTBEHHBIX
nmoToKax nmpuMeHsior pacxomomMepHbie noporn CAHHHPH u notky Ilapmana.

ir 3.2. U3BMEPEHME TEMNEPATYPH BO/Jbl

| Or TtemmnepaTyphl BOOB! 3aBHCAT DOMOJIOTHUECKHE H XHMHMUYECKHE ITPOLECCH,
1 NpoTeKawinue B Hell, 1 ee KauecTBo. IIpy oTpHUEaTeNEHEIX TeMOepaTypax BOXBI HacTy-
'r nawnT pasnHyHkeie Ga3s! NeNoOBHX ABJIEHHI B BOJOEMAX.
| Mecro mnst MaMepeHHsl TeMIIepaTyphl BONH HA3HAYalT B CTBOPE BOJOMEpPHOro
fmocTa MNM G)HM3KO or Hero B NMpubpexHoii uyact peku (KaHana), THC eCTh TEUEHHE.
| [Cnybuna somst go/kHa Gerte He menee 0,3 M, K BmifpanHOMy MeCTy He HOJAHEI
npuTeKark ¢OPOCH NMPOMBIIJIEHHBIX BOJ M POAHMKOBEIE BOJB, YTODBI HE MCKaMaTh
CBOJCTBEHHBIE NaHHOH pexe temmneparypsl. HabmogeHus sa TeMNEpaTypHEIM PEXHMOM
BomHOro 06BEKTa OCYHIecTBIISAIT ¢ NOMOLILI0 PTYTHEIX M 3NIEKTPHYECKHX TEPMOMETPOB.
| JIBCTaHIHONMSGE 3NeKTpoTepMoMeTp. [IpuMensioT ISl M3MEDEHUS TEMITepaTypHI
| Bombl NpH Gompmux rayouHax (mo SO M). B ero KoMIJeKT BXOOAT: HaTduk T€MIIepaTy-
DH, BHITIONHEHHBIH M3 MemHoM ¢omery; uamepurensHend Onok; nebenxa. llarumi
TEMIIEpATYDH SABJSETCHA OJHHM M3 TIJIeY MocTa YurcToHa., TOYHOCTE H3MEpPEeHHS TemIle-
paTypsl AuMcTaHIMOHHBM aneKTporepmomerpoM t 0,1 °C, CooTBeIcTBHE MEXITY MOKa3a-
Huem mpubopa ¥ TeMnepaTypoit Boxst Hactynaer 3a 4.6 ¢ (MHEpIMOHHOCTL JaTUMKA).

|
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Hamepup temneparypy B pasHBIX TOYKaxX BOJHOIO CEYEHHS, CTPOAT JIMHHH DPaBHBIX
TEMIIEPATYD BOJMbI, Ha3hIBAEMBIE TEPMOM3OIIIETAMH.

JlaGoparopHmie C(TEKISHHEIC DTYTHEIE TEDMOMETPH ¢ B3aHMO3AMCHSICMBIME
konycame KM. Ilpumensnor nnsi H3IMEpeHHA TeMIlepaTypsl BoOokl B NabopaTopHBEIX
ycnopusax B mpemenax ot —30 pmo 360 °C. llpmHumn ero medicTBHA 3aKMOYaercs B
HIMEHEeHHH BHOMMoro obbeMa TepMOMETpHuUecKOH XHIKOCTH B 3aBHCHMOCTH OT
TeMMepaTyphl. :

Tepmomerpst mosepstior no I'OCT 8.279.

OcHoBHEIE TEXHHUECKHE AHHLIE TEPMOMETPOB NpHBeneHs B Tabmmne 3.18.

3.1!.Dmumm-ﬁmummmmm:m
HMMO3AMEssTEMENMA Korycanmm KM

= T
Jlomrycraeman OcHOB-
llera Hasi abcomornan no- | Ilmmea moxaed uac-
Homep nenewmsi,| rpeurHocTs B 38BH- ™, MM (Tpenens-
TepMO- lpenems: wKanmst, °C | WKamer, | CHMOCTH OT qMana- HOE OTKJIOHEHHE
Merpa "C 30HA HM3MepAeMBIX - -
TeMIeparyp, "C

1 -50...30 0,1 0r—35000 50; 60; 80;
+ 0,3 100; 125;
2 30...65 Ot 0 o 100 160; 250; 300
+0,2
65...100
—30...40 Or=30n00
+43
Or 0 o 40
+ 0,2
5 40...110 0,2 Or 40 5o 100
+ 0,2
Ot 100 so 110
+ 0,4
6 110...180 Ot 180 mo 200
+ 0,4
7 180...250 Ot 200 no 250
+ 1,0
9 0...100 0,5 + 1.0
10 0...150 0,5 + 1,0
11 100...200 0,5 Ot 100 mo 200
+ 1,0
Ot 100 go 200
+ 1,0
12 100...250 0,5 Ot 200 no 250
+ 2,0
13 200...300 Ot 100 mo 200
+ 1,0
Ot 200 s1o 300
+ 2,0
16 0...200 1,0 Ot 0 no 100
+1,0

o Lad
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ITpodoamenue

Jonycxaenan ocHOR-
llena | mas abcomorHas no- [[UmHa HMxHel yac-
Howmep lpenens mkame:, °C | nenexus, | rpewmHocTs B 3aBH- | T™H, MM (NTpenens-
TEpPMO- PRIKCANEL, | CHMOCTH OT gMana- | HOE OTKJIOHEHWE
Merpa °C 30HA HIMEPSEMBIX +5)
Temmneparyp, "C

17 0...250 1,0 Oz 100 mo 200
+ 2.0
Ot 0 no 100
+ 1,0
Oz 200 no 250
+ 3,0
18 0...360 Ot 0 mo 100
+ 1,0
Ot 300 oo 360
+ 4,0

JlabopaTopHEie CTeKnAHHEEE pryvEne repmomerpu TJI-4. [pemnasHaueHsr nns

‘ u3MepeHHs TeMIeparypsl Bonsi B npegenax ot —30 no 360 °C. B ocHOBY #X HEHCTBHSA

MoJoJKeHo TeNnNnoBoe H3MeHeHHe obbeMa TepMoMeTpHuecKow kxuakoctn (pryTH) B
3aBHCHMOCTH OT HIMEHEHHS TeMIepaTyphl H3MepsAeMOH CpPeIbl.

TepMoMeTpsl COCTOSIT M3 pe3epByapa, Kaluinspa, 3alHTHOH CTEKISHHOH 000-
JIOYKH, IIKaJbl, HAHECEHHON Ha NIACTHHY M3 MOJOYHOro crexna. [[yMHa ux cocraBnsier
530 MM (npemensHoe orkJioHeHue — 30 MiT).

OCHOBHBIE TEXHAYECKHE NaHHbIE TEDMOMETPOB NpuBeneHs B tabmuue 3.19.

Ilonyckaemast ocHOBHasi aGCcoJIIOTHAS! TOrPEIMHOCTE H3MEPEHMS TEPMOMETPaMu B
3aBHCHMOCTH OT HMaNa3oHOB uaMmepseMbix Temmneparyp, 'C: £ 0,3 — or =30 mo —-1;
+ 0,2 — cesne — 1 go 100; + 0,4 — cesuue 100 go 200; + 0,8 — ceenue 200 xo 300; + 1,0 —
cesme 300 go 360.

3.19. OcuoBHREE TEXHHYECKHE NaEHLe repmomerpon T4

Howmep lIpenens: llexa genenus
TEPMOMETDA uamepenus, °C mKams, °C

- 30...20 0,1
0...55
50...105
100...155
150...205
200...255 0,2
250...305
190...260
240...310
290...360

o 0O =3 oh Ln B LB

i
=

Tepmomerpsi nosepsior o FOCT 8.279.
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JiaSoparopEmie crexnsEEne pryvEnie repmomerpn TI-. IlpenwasHauennt xus
M3MEDEeHHH TeMnepaTyphl Bonk B npenenax or —30 mo 300 °C. B ocHoBy uX neHcrBus _;
TNOJNIOXKEHO TEMOBOE M3MeHEHHEe ofbeMa TepMoMeTpHuecKoH >kuakocts (pryts) B
JABEHCHMOCTH OT H3MEHEHHS TeMIepaTyprl HIMepSeMON cpe L.

TeprmoMerpsl COCTOAT H3 pe3epByapa, Kamuijspa, 3alUMTHON CTEKJIAHHOH obo-
NOYKH ¥ MKAaNEl, HAaHECEHHOH HA NNAcTHHY H3 MOJIOYHOro crekna. Brimyckaior Komn-
JIEKTHI M3 YeTHIpeX TepMOMETPOB, YNMaKOBAaHHHIX B JIepEBAHHHE QYTISPH ¢ MATKOH
NPOKJIaqKOH.

Tepmomerpul nosepsiior no I'OCT 8.279-78.

OcHOBELIE TEXHHYECKHE JAHHRE

Tpegerns yamMepeHus TeMIIEpaTypEl TepMoMeTpoM, “C:

Ne 1 - 30...70
N° 2 0...105

N3 100...205
N° 4 200...300

Tonycikaemasi OCHOBHAS A6COMOTHAS NOrPEILHOCTL HIMEPEHHS B 3aBH-
CHMOCTHM 0T IMANA30HA HIMEpPHeMLIX TeMneparyp, “C:

ot =30 mo 200 + 0,5

cesuue 200 no 300 + 1,0
llena menexnsa wKamsl, °C 0,5
HoMHHAMEHAS QJIHHA TEPMOMETPA, MM 320
[pepeneHoe OTKIIOHEHHME IUTHHE! TEPMOMETDA, MM - 20

Jlaboparopunie creKJinHERIE pryvHme repmomerpw TIH6. TlpepmasHaueHsr nis
H3MEPEHHSA TeMMepaTypsl Bousl B npepenax or —30 mo 360 °C. B ocHoBy uX HeicTBHSA
NONOMEHO TENNoBOe H3IMeHeHume obbemMa repMoMerpmuecKod »xunxoctu (prytu) B
3JaBHCHMOCTH OT H3MEHeHHA TEMIIEPATYDH HaMepseMOoH cpesL

TepMoMeTpel COCTOSIT H3 pelepByapa, Kamuiispa, 3alMTHON CTEeKNAHHON 060-
JIOYKH M IIKaJbl, HAHECEHHOHW Ha NMNAacTHHY M3 MOJIOYHOrO cTeKia. BeimyckawoT xomn-
JIEKTEl U3 BOCBMH TEPMOMETPOB, YNAKOBaHHHIX B HepeBsAHHLE O(YTNsApH ¢ MATKOM
MPOK JIa KOH.

Tepmomerprr nopepsuot o COCT 8.279.

OcHOBHEE TEXHHIECKHE IAHHEE

[Ipenesne HaMepeHns TeMNeparypal TEPMOMETPOM, °C:

N° 1 -30...25
N° 2 0...55

N3 50...105
N4 100...155
| 150...205
N° 6 200...255
N7 250...305
N° 8 300...360

Jomycxaemast ocHOBHAR 80COMOTHAA NOrPELIHOCTL HIMEPEHUA B
IABUCHUMOCTH OT JMaNAa30HA M3MePHeMbIX TeMIeparyp, “C:
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or —30 o 200 + 1,0

canine 200 go 300 + 1.5

epsiue 300 mo 360 + 3,0
llexa meneHms WwKans, °C 0,5
HommHANLHAA ONHHA 1€PMOMETDa, MM 160
[lpenensHOE OTKNOHEHHE [UIMHEI TEDPMOMETDA, MM - 10

CrexnsiHHLIE PTYTHEIC TEPMOMETPH Jlis TOUHNX Himepenwd. [IpegHasHayeHb! Qs
TOUHBIX H3MepeHHH TeMnepatryps Bomsl B npenenax or 0 mo 155 °C. B ocHomBy mMx
NeHcTBHST IONMOXEHO Tenuopoe HiMeHeHHe ofbeMa TEepMOMETDHUECKOH JMKHOKOCTH
(pTyTH), 3alonHsomed pe3epByap ¥ KamMNsp, B 3aBHCHMOCTH OT M3MepsieMoM
TeMIEepaTypHl.

Tepmomerp npencrasnsier cofof MacCHBHYI KaNUNIApHY TpYy0OKYy C peseppya-
pOM, 3an0JIHEHHYH PTYThio. Ha Kanmuuisiprywo TpyOKy HaHeceHa TepMOMETpHYEcKas
UIKANa A8 oTcueTa H3MepaeMoH TeMIIepaTyphL.

[lpemensl maMepeHHsl TeMInepaTyps BONEI, l[eHAa IeNeHMs WKalkl ¥ rabapurHbie
pasMepsl TEPMOMETPOB NpuBeneHs! B tabuune 3.20.

3.20. Nipepens HIMEPeHHT YTEMIIEPATYDEL, [EHA NEeHHs NIKAME, rabapurHnie pASMEephl CTesJIsH-
HEIX PTYTHRIX TEPMOMETPOB [N TOYHEX HNMEPEHHA

I'pynna Homep llena ne- JmHa Iuamerp
TEepMO- TEpPMO- Ilpenerns: Hame- JIEHWA TEPMO- TEPMOMET-
Merpa Merpa pesmii, °C LK AJTBL, Merpa, pa, MM
C MM
, -
| i 0..4 0,01 500 = 20 11

2 4...8

3 8...12

4 12...16

5 16...20

6 20...24

7 24...28

8 28...32

Ilpodonmenue
I'pyrma Homep llena nme- Imuna Ilnamerp
TEPMO- TEpPMO- IIpenens: TeHK TePMO- TEPMOMET-
MeTpa MEeTpa uaMepenui, °C LKA, METpa, pa, MM
“C MM

9 32..3

10 36...40

11 40...4

12 44...48

13 48...52
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IIpodonwenue

I'pynna Homep Ipenens: llena ne- Ilmuna Iuamerp
TepMO- TEPMO- Hamepenuit, °C JIEHKA TepMO- TepMOMET-
METpa Merpa wkaner, °C | merpa, MM pa, MM
14 52...56
15 56...60 ;
II 1 55...65 0,02 540 + 20 11
2 63...05 :
3 75...85 »
4 85...95 '
5 95...105
6 105...115
7  § Lo b
8 125...135
9 135...145
10 145...155

Jlonyckaemasi NOrpelIHOCTh H3MepeHus, NpUBENeHHas K HOpMalbHOMY aTMOC-
depHomy maenenuto (101, 08 xITA), ykasara B TaGnuue 3.21.

3.21. Nonyckaemasn TOrPEIHOCTE HMIMEPEHAS CTEKIHHEIMH DTYTHRME TEPMOMETPAMH IS
TOUHRIX MIMepesHit, “C

I'pynmna TrepMOMETPOB IIns nopepseMbiX 0TMETOK Ha synesoit o1-
MeTKe
| + 0,05 + 0,03
11 + 0,10 + 0,06

IneKTpHUSCKHE TDAH3MCTOpHEE TepMomerpn TIT-2-Ml. IlpepgHasHaueHBl X751
H3MEpeHns TeMIlepaTyphl MoYBhl B MaxXOTHOM ciioe raybuuo¥ or 3 mo S0 cm, Bo3myxa B
CKNaacKux TNMOMEMIeHHsAX, TelMuax, Ha ¢pepMax, JKUIKUX, CRIMYYHMX H OPYTHX Cpen, B
ToM umcle ManoarpeccuBHbX (pH ot 4 mo 8). IlpuHumn uX neHCTBHA 3aKIIOUYAETCS B
M3MepeHHH HANpSDKEHHsT mepexofa “IMHTTep — 0asa TpaHsucropa”, KOTOPOE YMEHb-
IIaeTCs C yBeNMyeHHeM TEeMNepaTyphl ¥ yBelHuYHBaercsd ¢ ee yMeHsueHueM. IIpubopsl
COCTOAT M3 KOMIJEKTA JaTYHKOB U H3IMEpPHTENLHOrO YCTPOHCTBRA.

dneKkTpHuecKasl cXemMa TepMOMeTpa TmpencraBnsier cofof HepaBHOBECHBIH MOCT C
BKJIOYEHHEIM B OJHO M3 Ijley mepexojoM “aMurrep — Dasa tpansmucropa”. TpaH3ucTOp
UCNONBL3YIOT B KaYeCcTBE JaTYMKa TEMITEPaTypEHL.

HaMepureNsHOE YCTPOHCTBO BHIMOMHEHO B METAJIIMYECKOM KOpIyce CO CheMHBIMH
pPEMHAMM IIJIS NEPEHOCKH.

TepMoMeTph! NMOCTABJIAIT B OFHOM M3 IIECTH MCIIOTHEHUH:

N° 1 — u3MepHTEN HOE YCTPOMCTBO; MOYBEHHEIH NaTUHK; 2 KHCJIOTOYTIOPHEIX HaTuM-
Ka; CyXoH 37IeMEHT; peMeHb; IaclopT; TeXHHYecKoe OMNHCAHHE M HMHCTPyKuMs o
IKCINTyaTallMH;
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N° 2 — naMmepuTeIbHOE YCTPOMCTEO; NOYBEHHLIN NaTUHK; 2 paHALHOHHO-3AIHMTHEIX
NaTYMKA; 3 repMeTHyYHBIX NartuMKa; 4 mypyna; cyxue 3JIEMEHTH; 2 peMHS; Naclopr;
TEXHHYECKOe OMUCAHHE ¥ MHCTPYKIIHS 1Mo 3KCIUTYaTalMy;

N° 3 = uaMepHTENLHOE YCTPOMHCTBO; KOoMMYyTauMoHHass Kopobka; 10 marumkos-
mynos; 11 coemuanTensHbIX Kabened; cyxoi anemenT; 2 peMHS; NACHIOPT, TEXHUYECKOe
OMMCAHME H HHCTPYKIMSA N0 IKCNTyaTalug;

N° 4 — u3MepHTENbHOE YCTpOMCTBO; 16 KHCNOTOYMOPHEIX maTuHKoB; 38 coemmmm-
TeNbHHX Kabene#; cyxod 3nemeHT; 2 peMmHS; NAacnopT; TEXHHUECKOE OMMCAHHME M
HMHCTPYKIMSA M0 3KCIUTYATAITHH;

N° § — mamMepHTEeNbHOE YCTPOHCTBO; KOMMYTalHoHHaA Kopobka; 10 kucnoroynop-
HBIX NATYHKOB; COGNMHMTENBLHLIN Kabenms; 2 peMHS; CYXOH 3NleMeHT; INaclopr; TexXHu-
YecKoe OIHCAHHE B HHCTPYKIMSA 10 KCINyaTaluu;

N° 6 — uamepurenmsHOe ycrposcreo; 10 KommyrtanmoHHEmX KopobGok; 100 xucmo-
TOYTOPHBIX HaTUMKOB; COENMMHATENMbHE Kabens; cyxol 3NemeHT; Maclopr; TEXHHUec-
KOe ONHMCAHHE H HHCTPYKIMS No 3KCNNyaTalHK.

OCHOBHLI® TEXHHGECKHE [ARHEE
JnanasoHs! HIMEDEHHA TeMNepPaTyphl, %:

TOVHEIE -10...10; 10...30; 30...50

rpybnie —40...80
OcHOBHAR NOrpEITHOCT, HAMEDEHMSA IR mHanasoHos, °C:

TONHBIX +0,2

rpy6six - g B
Llena nenexss MIKANE! Ha qUana’loHax, °C:

TOYHBIX 0,2

rpyOnrx 2,0
JlonomHuTeN:Has NOrpelrHocT HIMEPEHNA, BEIIBAHHAN MaMeHe- 0,2 na Kampete 10 °C
HWEM TeMITepaTyprl OKpyxawwes cpemer Ha (20 + 5) °C, °C HIMEHEHHS TeMITePATYPLI
Yenoeus axkenmyaraimH:

remmeparypa, °C - 30...40

OTHOCHTENILHAA BIAKHOCTL BOSAYXa NPH TeMIIEpaType <95

25°C, %

Tepmosnextprueckne nupposme repmomerp TTI-1. IlpennasHaueHs: st
HIMEPEHHSA TeMITepaTyphl XUIKMX, rasoobpasHeix M CHMyuyux Ten. HX BHUTYCKAOT B
TpeX HCMOJIHEHHSIX B 3aBHCHMOCTH OT OHalajoHa MiMmepenuss remmneparypel: TTII-1;
TTII-01; TTII-1-02.

Tepmomerp TTII-1 sipnsercs omgHOKaHaMBHEIM NMPUGOPOM, HIMEDSIOLIMM TeMIepa-
TYPY KOHTaKTHBIM MeTomoM B nuanasore ot 0 go 600 °C. TIJIC repmoaneKTpHyecKoro
npeofpasoBarens, BXONAWEro B KOMMNeKT npubopa, CyMMHDYETCH ¢ HalpsXeHHeM
KOMIIEHCALHH BIHMAHHSA HIMEHEHHS TEMNEPATyph! XOJIOJHLIX KOHIOB H Nojaercs Ha
Bxoj Gyoka ycunerus. YculeHHOe HanpsixeHHe MOCTYNaer Ha Bxox npeobpasosarens
HANMpsUKEHMA — Kom, rue npeobpasyercd B 4HCII0O HMITYJILCOB, ITPONOPLIMOHAJNBHOE
BXOMHOM Y HANPSKEHHIO B EIHHALAX TeMNepaTypsl. 3ateM ¢ nomompio 610Ka JMHeapH-
JaumH npoucxomut wrdposas obpaborka umcna UMNYILCOB (MHHEADH3ALMA HOMMHAID-
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HOM craTHuecKOM XapaKTepMCTHKH mnpeobpa3oBaHMA TepMO3NeKTpHuecKoro mnpeobpa-
soparens). C Buxomom Oll0Ka JNHMHeEapH3alMW CHIHal IOHAeTCcAd HA CBETOJHOJHBIH
HbpoBOH HHAMKATOD. |

KoncrpyktupHo tepMomMerp TTL-1 cocToMT M3 TpexX OCHOBHBIX YACTGH: TemIepa-
TYPHOro 30Hma (uyna) ¢ yeTsIpbMf CMEHHRIMH TepMmolpeobpasoBartensmu, nudpoBoro
HIMEPHTENbHOIO Nprbopa H 3apsANHOrO YCTPOHCTBA.

TemnepatypHEIH 30HN npencrapisier cofoH NHUIMHIDHYECKYI DYUKY, HaroTOBIEH-
HYI0 M3 MIACTMACCH], ¢ Pa3beMOM ISl MOJICOeNMHEHNs NepBHYHEIX npeobpasosareneii.
OH HepasbeMHO coenuHeH ¢ uudpOBRIM NMPHOOPOM MHOIOXMILHBIM MHOKHM Kabenem.

Kopryc undposoro uamepurensHoro npubopa u3roToBNieH H3 niacrMacckl. Ha ero
BepXHEH KPRIIKE pasMeNIeHbl HHOHKATOpHOE Tabllo ¥ KHONMKa BKmMoueHus. B HuxHeHd
YACTH KOPITyCAa HAXOOATCH AKKYMYNSATODHHEH OTCEK M pasbheM OJA NONCOeIUHEHMS
3apAIHOTO YCTPOHCTRA.

B KoMINeKT NMOCTaBKH BXOHAT: 2 TEPMOIJIEKTDHYECKHX TepMonpeobpasoBaTelns;
3apAnHOoe YCTpoHCTBO; 8§ aKKYMYNATOPOB; TeXHHYECKOe OMHCAHHE M MHCTPYKIIHA ITo
SKCIUTYaTalyu; Macnopr.

OCEOBHEI? TEXHHQECKHE JAHELIC

Inanasox H3MepAEMBIX Temreparyp, “C:

TTII-1 0...100
TT1-1-01 - 0...200
TTI-1-02 0...600
.IIC}II]FEKLEHHH OCHOBHAHA [MDHBEOEHHAA NMOrpeIIHOCTE HAMEDEHMHA
TeMIeparypsl, %:
TT1- + 0,6
TTL-1-01 + 0,5
TT1-1-02 +10,5

Jlonyckaenmas ocHOBHAA a6COMOTHAS MOrPeIIHOCT TEPMO3IEKTDM-
yeckux rmpeobpasosarenei, °C:

TXK-303 +4
TXK-803-01 4
TXK-803-02 +2,5
TXK-803-03 +2,5

Iyranne — OT BCTPOEHHRIX AKKYMYJISATOPOB ¢ BOSMOMHOCTLIO IO 3apANKH
SADAMHBIM YCTPOMCTBOM OT CETH:

HATIDsIXeHHe, B 220" 2:3

yacrora, 'y 30 1
Ilorpebnaemasn MmoumHoCT:, B 2
l'abapyrHEie pasmeps!, MM 180> 100 % 45
Macea, kr 1

Tepmomerp "Onexrpommka-HT”. IlpennasHaueH niis M3MepeHMs TEMIIEPaTypH
BO3[yXa, MOUBHI H XHUIKOCTH. OH COCTOMT M3 3IEKTPOHHOrO G/I0Ka B NMONMCTHPOJIOBOM
FOpIyce H nepBHyHoro mnpeobGpasoBareNis. B KauecTBe UYBCTBHTENBHOTO 3JIeMEHTa
IPHMEHEeH MEMHBLIH 3JIeMEeHT CONpPOTHBIEHMS, DA3MEIEHHL B HAKOHEYHUKE NepBir-
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Horo npeobGpasosarens. [ HameXHOro TEMNOBOrO KOHTAKTa IPOCTPAHCTBO MEXITY
YYBCTBHTE/BHBIM 3JIEMEHTOM # HAKOHEYHHKOM 3AII0NIHEHO OKHCHI0 aMOMHHM A

O6bem kopmyca npubopa pasmeneH Ha nBa orceka. B omgHoMm orceKe HaxomsATcH
neyaTHsIe NJIATH ¢ HHIHKATOPAMH, B IPYTOM = 3JIEMEHTHI ITHTAHHUSL.

MIpuHUHN nedcTBHA TEPMOMETpa 3aKIIouaercss B ABTOMATHUECKOM YpaBHOBEINH-
BaHHH MOCTOBOM CXEMBI, B OJIHO M3 NJey KOTOPOH BK/IOYEH YYBCTBHTENLHBIH 3JIEMEHT.
CurHan ¢ BBIXOJA MOCTa MOJ4ETCH Ha BXOJ OMNEPALHOHHOIO YCHJIHTENS, KOTOPBIH
ynpapnser paboroif rakroBoro reHeparopa. CHrHas TakTOBONO MeHEpaTopa NocTymnaor
Ha ycrpodcrBo GanaHCHPOBKM Mocta B UHGPOBOr0 HMHOHKATOPa. UHCNO TAKTOBBIX
HMITYJI6COB COOTBETCTBYET HIMEDEHHOM TeMneparype.

B KOMINEKT MOCTABKM BXONAT: BropuyHE npubop; neppuuHLMH npeobpasosareris,
nepBHYHLI NpeoGpasoBaTeNs ¢ yamHrTeneM (nocrapnsercs No cneusaxasy); gyrusp;
8 cyXxHMX 3JIeMEeHTOB; [acnopT.

mmm %

IanasoH HIMEPEHHS TeMIeparypsl, “C 0...99,9
llomycxaemas OCHOBHAS a6COMOTHAS MOrpemrHOCTs HaMeperus™, °C 0
HomyBEANMLHAS CTYTIEHL KBAHTOBAHKMSA, "C 0,1
HuepumoHHOCT: NEPBHYHOro npeobpasosarens IMPH HIMEPEHHH TeMIIe-
parypsi, °C:
AHOKOCTH 60
BO3MTyXa 120
TMuranue — ot Garapen, COCTABJIEHHOMN K3 CYXHX aNeMeHTos, 06umpng 12
HAnpsoxeHHeM, B
lorpebnaeman MmoumocTs, MBr 750
l'abapuTHEIE pasMeEpkl, MM:
Bropuunoro mpubopa 160 100X 50
nepeuyHoro npeobpasoparens 830X 215
’ C YATMHHTENEM ¢ 30 > 2280

* HamGoms1mee [OMyCKaeMOe HIMEHeHHE OCHOBHOH abcomoTHOM NOrpeiHocTH TePMOMETDa,
BLIIBAHHOE OTKJIOHEHHMEM TeMIIepATYPH BHemIHedl cpeas B Mpenenax, COOTBETCTBYOLIMX
pabowng ycnoBHsM NPHMEHEHHA TEPMOMETPa, He JOJUKHO NMPEBLIUAT: MONOBHHB! OCHOBHOH
MOrpeirHoCTH.

Carsamasgpynmee B3puBosanpmmesssie repmomerps TITI-16 CI'B3T4, TKII-16
CrB3T4, TIT-16 CrKcB3T4, TKII-16 CrKcB3T4. IlpensasHaueHs: AN HENpepHBHOIO

HIMEPEHHS TEeMIEDATYDH MXHIOKHX H ras’oobpasHbIX cpell H YTpaBJIEHHA BHEIIHHMH
INEKTPHYECKHMH LENAMH OT CHrHaJH3Hpyoumero ycrpoictea. OHH COCTOAT H3 HIMEDH-
TeNMLHOH H NOKa3kBalomed yacTed ¥ 3JIeKTPOCHIHANBHOINO B3pHBO3amMIeRHoro bnoka.
IlpuHiMn ux melcTBHSA OCHOBAH Ha 3aBHCHMOCTH NIaBJIEHHS 3aMOJTHHTENS TepPMOCHCTe-
MBI OT TEMIIEPATY DLl HIMEPAeMOM CpenkL.

Tepmomerput thnos TIII (rasoesie) u I'KIl (KonmeHcanuoHHLIE) NPUMEHSIOT BO
BaprBoonacHex 3oHax. Tepmomerprt TIII-16CrKeB3T4 u TKIN-16CrKcB3T4 samuuieHs!
OT ArpecCHBHOM CDEJILL.
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Hamenenue temMneparyphl HMiIMEPAEMOH CpPEeIbl BOCNPHHHMAETCA 3alloNHHTENeM
TEePMOCHCTEME! uepes tepmobansioE ¥ npeobpasyercs B HIMEHEHHME NaBJICHHS, MOJ
nelcTBHEM KOTOPOro MAHOMETDHYECKAs NMPYXHHA yepe3 TPUOKO-CeKTOPHBIH MexXaHHIM
nepeMeliaer NOKa3kBalONIY0 CTPENIKY OTHOCHTENMbHO wwKamk. OgHOBpPEMEHHO €O
CTPENKOH NMOBOpPAYHMBAETCS BENYLIHH NOBOJNOK, nepemeutamonmy WWTOPKY B 3a30pax
NATYHKOB.

NaTuukamu 3MEKTPUYECKOro CHrHasa cnyxar ofMOTKH reHepaTopoB BBICOKOM
YacTOTHI, OMH M3 KOTODHIX BHINAET CHTHAM MHHMMAJNLHOIO, APYTOH — MaKCHMaJbHOro
3HAYEHUSA HIMEPSEeMOro QaBleHH .

[Ipu BeIXOHE IITOPKK B 3330D OHOrO M3 JaTYHKOB MPOMCXOMKT CPEIB MEHEPALHH, K
HA BBIXOIE CHIHA/M3MDYIONEro YCTPOMCTBA MOSBNsAETcs CcHrHan (MEHHMYM HIH
MaKcHMyM). CurHammsepylomee ycrpoicTBO npencrasiser cobol 3NeKTpocHrHabHLIHA
6ok BCY-1H, 3ak moyeHHEIH BO B3DHBOHEIPOHUIAeMOe OT/IeIeHHe KOopITyca.

Yepea HaxHMHOH ¢aHel BBOIAT CeMMXMIIBHEIN Kalelns gNs MUTAHHS 3INEKIpH-
yecKoM cxeMsl IpubOpa ¥ CHIHAJIM3UDYIOLIMX BLIBOIOB.

B KoMmniexr MocTaBKH BXOHAT: TEPMOMETD; IUTYHEp W/IM JalHTHAA FUNb3a RIS
TrN-16 CrB3T4, TKN-16 CrB3T4; saumrnas rumssa gas TII-16 CrKcB3T4,
TKI-16 CrKcB3T4 (1 xommnekT mo cneumduxamuu 3aKasa); NpeloXpaHHTENb; aBa
KPOHIITEHHA; HAXHMHOK (praHel; TeXHHYEeCKoe OMHCAaHHE M HHCTPYKIMS 1O 3Kcnmya-
TAUHH TEPMOMETPOB; TeXHHYECKOE ONMMCAHME H MHCTPYKLUMA [0 SKCITyaTalHMH Ha
9NeKTPOCHIHAJILHELA BIPLIBOJALUMIIEHHBIN OJI0K; MACHOPT Ha TEPMOMETDHI; Maclopr Ha
npubop BCY-1H.

OcHOBEEIE TEXHHIECKHE [AHHEE
Ilpenenms: HaMepeHHA TepMOMETPOB, “C:

TI'T-16 CrB3T4 —50...600
TKIT-16 CrB3T4 -25...300
TT'T1-16 CrKeB3T4 - 50...250
TKII-16 CrKcB3T4 0...120
Knace rouHocTH 1,5
Jlonycxaeman OCHOBHAS NOrPeIIHOCTs cPabaTuIBaAHNA CHIHATMANDYIO-
LIIero yCTpoiicrea, % NMAN30oHa H3MEpeHHH 2,5
ITuranne cCHrEAMMIMPYIOLIEro YCTPOMCTEA — OT CeTH NepeMeHHoro
TOKa:
+22
Hanpsoxerue, B 220 38
yacrora, 'y 0x1
PasprBHas MOIHOCTD KONTAKTOB PeJle CHrHANMIUPYIOLIero yCTposcT- 40
Ba,B: A
Cpemuuit cpok cimyx6b1 TEPMOMETPOB, JIET:
Tr'TI-16 CrB3T4, TKII-16 CrB3T4 <8
TKTI-16 CrKeB3T4, TT'I1-16 CrKcB3T4 <6
Beposriocms GesorkasHoii paboru repamomerpos 3a pemsi 2000
TI'TI-16 CrB3T4, TKI-16 CrB3T4 0,98 no xaxnmoit
TIT-16 CrKcB3T4, TKIT-16 CrKcB3T4 Il,!i: N0 Kax o
byExKipm
laGapuribie pasmeps: Kopiyca, MM 16016019
Macca repmomerpa, Kr < 10
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JlorycTiMast TeMIeparypa oOKpyXalolero Bo3ayXa I/id TepMoMer-

pom, °C
TI'T-16 CrB3T4, TTTI-16 CrKcB3T4 -10...50
TKII-16 CrB3T4, TKII-16 CrKcB3T4 - 50...50
OTHOCHTENBHAR BIAXKHOCT OKPYMAKLILro BO3NYXA NPy < 98
remmneparype 35 °C, %
Tepmomerpr TITI-16 CrKeB3T4, TKII-16 CrKcB3T4 xopposnonHo- < 10

CTONIKH B OKPYRAIOWIEH CPEME ¢ CONEPIKAHIEM CEPOBONOPONA, Mr/a>

TepmobannoH B SAUHTHON MBI KOPPOIHOHHO-CTOEK B OKPYXalOLeH

cpene ¢ comepaHHeM CepPOBONIOpona, % obnemubIx noneit
s TITI-16 CrKeB3T4 <6
ana TKIT-16 CrKcB3T4 & 25

lloxasemamime carHamsmpyomee rtepmomerpw  TIT-1009x, TKII-1009k,
TrN-100Cr, TKII-100Cr. llpenHasHaueHs! OIS HM3IMEDPEHHMS TeMNEpPaTyPhl MHIKHX M
ra3oo6pa3ssix CPel K YNPaBJieHHsl BHEIIHHMH 3NIEKTPHYECKHMH LENAMH 0T CHTHANH3N-
pywouero ycrpoicrsa. B OCHOBY HX HeHCTBHS MONOXEHAa 3aBHCHMOCT NABJEHMS
3aMOJIHUTENIS TEPMOCHCTEMBI 0T TemmnepatypL:. HameHenue temmneparyps M3MepaeMoH
cpensl ROCTIPHHHMARTCA 3aMOJTHUTEJIEM TEPMOCHCTEMB! yepe3 TepMoballyion M BhIILIBACT
H3IMEHEHHE €ro NaBJIEHHA, NON MeHCTBMEM KOTOPOro MaHOMETPHUECKas TMpYXHHa
nedopmupyercd. Yepea 1ary tpHOKo-CEKTODHBIH MeXaHH3M Nepemeliaer NoKajkBaw-
Y10 CTPENIKY OTHOCHTEJIBHO LuKansl. BmecTe ¢ noKassBawuel cTpenkon nepenpuraer-
¢S BenyU(HH NOBOMOK, MECTKO HACaEHHBIA Ha OCh CTPENKH M OCYIECTBNMIOMMH KiuHe-
MATHYECKYI0 CBA3b HIMEPHTEJILHOIO YCTPOHCTBA ¢ CHIHAMHIUPYIOLLIHM.

Curnanusnpywuniee yerposicreo repmomerpoB TI-1009k u TKII-1009k — npsmoro
NEHCTBHA, 3NIeKTpoKoHTaKTHOE, a Tepmomerpor TTTI-100Cr » TKII-100Cr — menpsamoro
neycrens, GeCKOHTAKTHOE, OCHOBAHHOE HA NPHHIMNE CPHIBA IEHepalHi.

[nranue curHanuanpylouero ycrporcrea repmomerpos TITI-100Cr # TKII-100Cr -

2
OT CeTH MepeMeHHOro Toka Hanpsxenuem 220 13?33, yacrotoii 50 ['n + 1. Hanpsuxenue

BHELIHMX KOMMYTHDYEMEIX Lienel rnepeMeHHOro MK nocrosiiHoro toka — 220 B.
OcHOBHEIE TEXHHUECKHE NaHHBIE TEPMOMETPOB NpuBencts B Tabmuue 3.22.
Harotoertens — nasnpubop Poccusickod ®enepauuu.

mm TEXHHuECKHe namre repamomerpos TIT-1009x, TKII-1009x, TTTI-100Cr =

Jlvenason Knace JlnuHa co- Jlmuma nor-
Tun H3IMEDPEHHH, TO%- EHHENTENML- | PYXEHHA rep-
TepMOMETPE °C HOCTH HOro Ka- smobannona,
MUANSpE, M MM
TrTI-1002x - 50...600 1 < 40 < 160
TKIT-1009x ~50...600 1,5 < 40 < 630
TTTI-100Cr —25...300 1,5 <25 125...400
TKII-100Cr -~ 25...300 1,5 <25 125...400
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Hpodonxmenue

JomnycKaemas OCHOBHASA nor- PasprieHan

PELIHOCTS, % MHMATIASOHA MOLIIHOCTE

| HM3MEepeHus KOHTAKTOB

Tun repMomerpa : CHI AT Macca,

cpabarsiBaHus pyIOUIEro o

MsMmeperusl | curHAMMampyo- | YCTPOWCTRA

Lero yCTpoii-
cTBA

TIT-1009x - i | +:1.5 30 4,3
TKI-1009x < 11 25 30 4,3
TI'TI-100Cr £ 1.5 345 50 4,8
TKII-100Cr +1.5 > 2.9 50 4,8

MaHoMeTpHEYECKHE NOKAINBawmuEe Mecrae repmomerps TTII-100M, TKII-100M.
IpenHasHaueHsb! QIS MECTHOTO M3MEPEHHUS TEMIIEPaTyphl ra30B, MapoB K xugKocrel. B
OCHOBY HMX HedcTBHSA IMONOXKEHA 3aBHCHMOCTE JaBJIEHMA 3aMIOTHATENIS TEPMOCHCTEMBI OT
TeMInepaTypsl H3MepseMoil cpenbl. MaMeHeHue TeMNepaTyphl HM3MepseMoi cpemsl
BOCTPHHHMAETCS 3aT0JIHATE IEM TEPMOCHCTEMEL uepe3 Tepmobaliiion u npeobpasyerca B
H3MEHEeHHe NapleHHs. JT0 JaBJieHHe Iepemaercsi Ha MaHOMETPHYECKYH TMNDYIXHHY,
BRI3EBAS NEepEMEIEHHE €€ He3aKperIeHHOro KoHla, a epeMelieHe KOHUA NPy HHHEL
MaHoMeTprHuecKo# uepes TpUOKO-CEKTODHBIN MexaHM3M, B CBOKW OYepensb, Iepemaercs
Ha CTpeJIKy, KoTtopas no mKane uubepbrata noKasbiBaer TeMIeparypy HamepsieMon
Cpefbl.

TepMoMeTph HMEnT MPAMOH OTCYer.

B KOMIJEeKT NOCTABKM BXONST: TEPMOMETp; IUTYIEp HIM 3allHTHAs TCHIb3a;
TacropT; TEXHHYECKOe OMMCaHKHEe M HHCTPYKIMA N0 SKCIUTyaTalkH.

[loBepKy TEPMOMETPOB BBLIMIONHAKT B COOTBEICTBHH C rpebopanusiMu ['OCT
8.305.

OCHOBHLE TEXHHIECKHE JAHHLE

Ipenen namepenmit, “C —200...600
Knace rounocTH 1ul5
Ionyckaemas OCHOBHASA NOrPEUIHOCTS NOKA3AHUH, 7 +1ntl5
Cpemuuit cpox cityx0rt, ner 10
Iomycryvan TeMmepaTypa OKpyxawiero Bo3ayxa, °C

ana TTTI-100M —10...50

nnsa TKIT-100M =50...50
OTHOCHTENbHAS BIAKHOCT: OKPYXAIOLIEro BOsayxa, % 80
I"abapuTHEIE pASMEPE! KODPITYCa, MM ¢ 100X 48
Macca repmMomMeTpa, Kr 1,0

Harorourems — ['nasnpubop PoccumcKon Pepepalnuu.

MaroMeTpHYSCKEE CAMONMEITYIIHE MA30BHE H XHIKOCTHHE TEPMOMETPEL Ilpennas-
HayeHs! OAS HENPEepHBHOr0 AMCTAHUHMOHHOIO H3IMEPEeHHS TEMMEpaTyphl MHIKHX H
ra’oo0pasHeIX cpem B CTAL{MOHADHBIX YCTAHOBKAX M 3alHCH €€ BO BPeMEHM Ha JHCKO-
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poif guarpaMme. B OCHOBY HX HEHCTBHS IIOJIOXKEHO CBOMCTBO rasoB HIMEHSATh CBOE
naBJieHHe ¥ CBOMCTBO KHMIKOCTeH M3MEHATs CBOM 00bheM MpH M3MEHEHHH TeMITepaTyphl.
HameHeHne TeMnepaTyphl KOHTDOJIMDYEMOM cpembl BOCIIDMHHMAETCA 3alOJITHUTENIEM
TEPMOCHCTEMBEI yepes TepMobaioH u npeobpasyercs B H3MeHeHne nasnenns (o6bema).
J10 M3MEeHeHMe [0 NUCTAHLAOHHOMY KanuIJApy Nepemaercd Ha MaHOMETDHYECKYIH
NPYXHHY ¥ BEI3BIBaeT nepemenieHye ee cBoOOIHOro KoHIla, KOTOPOE yepes IepenarToy-
HBEIH MEeXaHM3M npeobpasyercs B MEpeMenieHne Nepa Ha THArpaMMHOM IHCKE.

B KOMIJEKT MOCTABKH BXOHOAT: TepMomerp; mryuep (nnsa omHosamMcHBIX — 1
KOMILJIEKT, [N JABYX3alMCHHIX — 2 KoMIUIeKTa); $nakoH uepHun ((pHoNieToBBIX,
KpacHBIX — JJIf MBYX3alHCHBIX ); YETHIPe KPOHIITEHHA; IEHAT ¢ HIJIAMH; QHarpaMMHBIH
nucK (B COOTBETCTBHM € 3aKa3oM-HapsuoM); Koy JJif 3aBOja YacOBOr0 MeXaHH3Ma
(nn1s1 TEDMOMETPOB C YaCOBBIM NMPHUBONOM); MACTIOPT, TEXHHUECKOE OMHCAHME M HHCT-
DYKLHS 110 IKCITyaTAIHH.

Mapka TepMOMETPOB, BHJ NPMBOJA JHArpaMMbl, YHCJI0O OJHOBPEMEHHO 3aIHCHI-
BaeMBIX TEMIIepaTyp NpuBeneHs B Tabmaue 3.23.

IlnanasoH MaMepeHnA TEPMOMETPOB, “C:

runa TI'C, TT'2C —200...600

runa THC, TK2C - 150...300
Jlonycxaemas OCHOBHASA MOrPeLIHOCT: 3AIHCH, % +1: +1.5
SAMOMHHTEN: TePMOCHCTEMEL:

Tr'C, Tr2c las

THC, THK2C XKumcoers
Temmeparypa oxkpyxaiomero posayxa, °C -10...50
OtHOCHTENMbHAA BIAXHOCTL BO3OYXa Npy reMmneparype 35 °C u Gosee = 80
HMIKMX Temneparypax 6es KoupeHcanum Bnaru, %
MaxcuMansHAas QIMHA COSMMHMTENIBHOTO KAMMILIADA, M:

TrC, Tr2C < 40

SNTRCTIC . . <10

Bpemsa HeNIpepLIBHOMR 3aITHCH, CYT 90
IlpuBog mMar pAMMHOTO IMCKa:

CHEXDOHHEI MHKponBuraTess (ma Monems 711)

Hanpsxenue, B Hﬂ"'_z:a

gacrora, ['u 50+1
IIpOMOMKHKTENILHOCTS XOJIa YACOBOro Mexannama (A momemu 712), 8
cyT
Bpemsa oguoro 060pora oMarpaMMHOro mMcKa, u 12; 24
Ilorpebnsiemasn momHEoOCTs, B+ A 4
Cpox cnyx6xi, ner 10
labapuTHEIE DASMEDE], MM 340X 280 % 125
Inommass, SAHUMAaeMas B LIHTe, M2 9,52
Macca, xr:

THKC 11

ITC 15

TK2C 13

TT2C 17
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3.23. Ban nprBoa MHEATPAMME! F THCI0 Of[HOBPEMEHHD SAITHCHBAEMEIX TEMIIEPATYD JUIS MAHO-
METPHYECICHX CAMOTEIITYLIINX FAS0BAIX B KHIKOCTHRX TEPMOMETPOB

Mapka Bun npusopa Uneno opHOBPEMEHHO 3aITH-
TEPMOMETPA JIMArPAMMEI CHIBEEMEIX TEMTIEPATYD
TI'C-711 InexTpHYecKHi 1
TrC-712 Yacopo# 1
THKC-T11 JnexTpruecKui 1
THC-T12 YacoBo# 1
Trac-711 INeKTpHUECK U 2
TIr2C-712 YacoBoi 2
TH2C-T11 InexTpUyecKuii 2
TH2C-7T12 Yacopo# 2

Tepmonpeobpasosarena conporaenesrs TCII-0879, TCM-0879. MNpennasnaueHs
I8 H3IMEPEHHS TEMIIEPATYDPM TBEPABIX Tel, XHIKHX M rasoobpasHeix cpen. B ocHoBy
HX JCHCTBHS TNONOMEHO CBOMCTBO IJIATHHEI MIIM MENM H3MEHSTH 3INEKTpHYecKoe
CONPOTHBJIEHHE MPONOPLIMOHAJLHO M3MEHEHHI0 TeMmmeparypel. YyBCTBHTEIHHBIE
3JIEeMEHT NNaTHHOBHKIX TepMornpeolpasoparenied npexcrasisier coboi cnupans, Hamo-
TAHHYI0 M3 MNATHHOBOH NMpoBoNoKk gHamerpom 0,05 MM ¥ moMewieHHYI0 B KaHAJE
KepaMuueckoro Kapkaca. KoHus cnupany npunasiis cepefpoM K BRIBOJAM M3 CIIIaBa
HpHIHE—ponHH. UyBCTBHTENLHLI 3/1eMEHT MeNHEIX TeépMonpeobpasoBateneli BHNION-
HEH U3 MeHOH NnpoBoNoKs guamerpom 0,05 aom.

TepmonpeoGpasosarenu conporusnenns TCII-0879, TCM-0879 Bunyckawor B ABYX
MomHpHKanuax. Hx yyBcTBHTEMBHENE 3/IeMeHT NDH NOMOIH 3NEKTPHYECKHX BHIBOMOB
MOAK/MOYanT K KOHTaKTaM, HaXOnfIHMCsT B KODITYCe rosioBKH Tepmonpeobpasopare-
ns, ['onoBKa HMeer calbHMKOBEIN BBOA Mox Kabems auamerpoM mo 16 Mm.

B npubopax uyBcTBHMTENLHEN 3NieMeHT coemmHer ¢ Kabenem. YyBCTBHTENLHLIE
INeMeHTH TepMmonpecbpasoparenielf NOMEMEHE! B 3AUMTHYI0 apMarypy, 3achiNaHsl
KEepaMMUecKHM MOPOIIKOM H repMeTHIHPOBAHEL,

OcCHOBHLIE TEXHHYECKHE TAHHKNE

Jlxanason usmepsemMeix remMnieparyp, “C:

TCI-0879 —260...600
TCM-0879 - 50...200
TCI-0879-01 - 50..,250
TCM-0879-01 —350...200

HoMuHAMLHEAR CTATHYECKAA XAPAKTEPHCTHKA rTpeolpasoBanmus
(rpanynpopounas xapaxrepucriKa):
TCI-0879, TCN-0879-01 10011, 501
TCM-0879, TCMM-0879-01 100M, 50M
JlomycKaeman OCHOBHAS NOrpeLIHOCTs TepMonpeoGpasonarenei: (°C)
ITPH HOMHHATBLHOH CTaTHYECK O XapaKrepucrHre npeobpajoranun:

10011, 5011 <3

100M, 50M <2
IMoxasaresns TeIIOBOH MHEPLIMH, C:

mns TCII-0879, TCM-0879 20...40

nnst TCII-0879-01, TCM-0879-01 9...40
Macea, xr 0,25...0,88
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Tepmomnpeobpasosarenn TCITY-0183, TCMY-0283, TXAY-0383, TITY-0483. Ilpennas-
HAUYEHB! XN NpeofpasjoBaHHs TEMMNEpaTypsl XHOKHX, ra3joo0pasHeIX H CRIOYYHX
BEIEeCTE KOHTAKTHRIM cnocofoM B YHHOHIHDOBAHHEIN BHIXONHOH CHIHAN, JMHEHHO
sapHcsIHiM oT Temneparypsi. Hx Bmmyckawor B coorserctBHM ¢ ['OCT 1338481,
I'OCT 12997-84, I'OCT 6651-78. Onu npenpcrasnsiior coboH nmepBHuHbIH nNpeobpasoBa-
TeJlb TEMIEPaTypH, B IMUIMHADHUYECKON rojloBKe KOTOporo pasMemeHn Gnox 3nekrpo-
HHKH. BNoK anexTpoHMKH mpeo6pasyer cCHrHalE, MOYIMEe OT NnepeHuHoro mpeobpaso-
partens, B YEHGHIMpoBaHHLIi BeIxonHOH curaan 0...5 MA mmm 4...20 MA.

[InmauagpHuyecKas roJIoBKa Kpenurcs K NepBHyHoMYy npeofpasoBarenn ¢ Io-
Mompio pe3sfoBoro coemMHEHHS uepes H3oJmpywmee Koimpuo. K HKHEH vacTH
Kopryca rofIOBKM C NOMOLIGK UYETHIPEX BHHTOB IPHCOENMHEH GJIOK 3NEKTPOHMKH,
COCTOSIHI M3 YeTHpex NeyaTHex muar. Ceepxy roJIOBKH yCTaHOBJIEHA HHJIMHIPHYEC-
Kas Kpruuka npebopa. llopcoeqrHsmor npubop ¢ NOMOLBI pasbheMa.

Curran or nepsuuHoro npeobpasoparens (M3MeHeHHE CONMPOTHBIIEHHS MENHBIX M
NIAaTHHOBLIX TepMoMerpoB conpotTHBieHus u TINC nns repmoaNexTpuuecKuXx npeob-
pasoBareneii) ycHIHBaercs ¢ NOMOIIBI0 YCHIIMTENS NOCTOSHHOrO Hanpsokerus ¢ MIM
KaHaJIOM JI0 YPOBHS, NOCTATOYHOrO AN npeobpasoBaHusd ¢ MOMOIUILI0 TBEDHOTENbHBIX
ananoro-uMdpossx npeobpasosarenedf B 12-paspayHbii Koj.

MocnenoBaTeMBHBIH KO ¢ NOMOIB0 ONTPOHOB Nepemaercs HAa agpecHbIe BXOMM
sanoMuHanmero ycrpoiicrea (3Y), KoTophie OCYIIeCTBISIOT NHHeapH3alMi0 HemHes-
HoctH nepsuuHore npeobpasosatens. Kom ¢ Buxoma 3Y spnsercsd agpecHbIM s
mdpoananorosoro mnpeobpasosarens (I[AII), ¢ noMOmBI0 KOTOPOro TMPOMCXOJIHT
obparHoe npeobpasoBakue Kojga B aHANONOBBIH CHIHAJL

Brxonso# ycunurens ocyumecTensier macmrabuporanue BeixonHoro roka lIAIl B
roK 0...5 MA mmm 4...20 MA.

Paapenenme Bcex nenei raisBaHHuYECKoOe.

Tepmonpeobpasosarenu TCITY-0183, TCMY-0283, TXAY-0383, TIIY-0483 ormm-
YaloTCHd APYT C OPYra THIOM NepBHyHOro npeobpasoparens remnepatyps (MegHbie H
NNATHHOBEIE TEPMOMETDHI CONDOTHBJICHHSI, TepMO3JieKTpHuecKue npeobpasoparteny
rpagyupoBok XA = IIIT). Kampgeni ua stux Tepmonpeobpasosarenedi nmeer MomHpHKa-
UHH B 3aBHCHMOCTH OT HANDSUKEHWA NHTAHMHA, BBIXOJNHOrO CHIHaNla, NOIOHANa3’OHa
namMeperuii, KoHcTpy Xy (¢ oferanoifl ¥ PRIHOCHOM rooBi.uil), Pa3MMuIEIX KOHCTPYK-
THBHBIX HCTIOJTHEHHH, B TOM YHCIIE C PA3NIHYHBIMY JIJIHHAMM.

OcHOBHEIE TEXHHYECKME XAPakTEePHCTHKE TepMonpeobpasoBareneif NMpUBENEHH B
tabnmme 3.24.

Conporusrienne Harpyaku cocrasnser 0...20 um 0...1 KOM. 3aBHCHMOCTD BBIXOJ-
HOT'O CHrHANA OT TeMIeparypul — JIMHeHas.

Ilnranue npubopa — OT MCTOYHKKA MOCTOSHHOIO TOKA HanpsuxeHuem 24 B
48 B>%". Mlymscamus pasna 10 %

Momnocts, norpebnsemas repmMonpeobpasosarensMu, cocrapinser 5 Br.

B npuBopax npenycMOTPEHA 3alHTa OT HENPABMIBHOTO NOMK/MOYeHHS IIOIAPHOCTH
HalpsKEeHHS NUTAHUA,

l'aGapuTHele paaMepst TepMonpeobpasosareneii — ¢ 80 X 90 mm.

MruorosnemenTHLI TPRHIECTOPHMI repmonpeobpasosarems MTI-ST. Ilpennasxa-
YEH QNA HCMONBE3OBAHKA B KauecTBE MEPBHYHOrO TepMmonpeolpasoBatens B ycTpoMcr-
Bax # npubopax nis HIMEPEHHS M PErHcTpauMH temneparypsl. OH COCTOMT M3 JBYX
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3.24. TexmwuecKne XapaxTepHCTHICH Tepmonpecipasonareneit TCITY-0183, TCMY-0243,

TXAY-0383 » TIIITY-0483
= T B
Homuransuan
Jlnanason | Jomyckae- Ioxasa- CTaTHMuecKas
Tumn repmo- Brixomro#t HIMEPEHMS |MAR Norpei-| TeNbTen- | XapaKrepucrH-
npeofpaso- CHrHAm, MA TeMNepaTy- | HOCTh M3- | nopolt MHep-| Kanpeobpa-
Barens pr1, °C MepeHus, MM, C 30BAHMSA 1ep-
BHYHOro npeob-
paloBATENA
TCITY-0183 0...5 nm 4...20 -25...25 20; 40 10011
0...100
50...100
0...200
- 200...50
-100...50 20; 40 S011
- 50...400
0...600
0...400 60 5011
TCMY-0283 0...5 nwm 4,..20 0...50 20; 40 S011
—=25...25
0...100
50...100
0...200
TXAY-0383 0..5mwm4..20 -50..300 20; 40 XAgs
- 50...600
- 50...800
—50...1000
TIITY-0483 0...5 nm 4...20  600...1000 50 Mgy
600...1300
OcHOBHEI® TEXHHGECIHE JANHLIe
Inanason pabounx remneparyp, °C - 60...60
OcHOBHAS NOrPELIHOCT HIMEDPEHHST B JHANAIOHE TeMTIEPATYD, %:
-10...40 + 0,10
- 60...~ 40 u 40...60 + 0,20
Yyecreuremuocts, MB/°C 11
IMoxasaTens TenIoBOH MHEPLIMH, C:
B BOayxe npu obnype 60
B MCHIKOCTH 9
Conporienenne nogsoqaux nposonos, Om 10
'aGapuTHbIe pASMEDEI, MM @ Tx40
Macca, r 4

CTCEKOB — TPAH3HCTOPOB H PE3HCTOPOB. B ocHOBY ero nelcrBus NoJoOXeHa 3aBHCHMOCTS
NPAMBIX X8PAKTEPHCTHK TPAHIHCTOPOB OT TEMITEPaTyphl. Cxema BKIMOYEHMS TPAHIHCTO-
poB mpexcrapisier coboi nsre nepexomon “aMuITep—6a3a”, BKMOUEHHLIX NoclienoBa-
TeJIbHO. YeThipe TPAaHIMCTOPA BKIMOUEHBI MO CXE€MEe TPAHIMCTOPHOrO HMONA, & MSITHIE —
no cxeme TpaHaucropa ¢ obmed Oaso. Pesucropsl MO3BONANT YBEIMUMTH TOYHOCTH
rpanyupoBKH repMonpeobpasoBarens.
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NPEAMETHbLIN YKA3ATEND

ARASTMSATOP ABTOMATHYECKHH  COMEPIKAHHA
nedry B sone CIT 58 102

AHAMMIATOP ABTOMATHYECKHH  CONEPXKAHHA
HedTH B MEXAHHYECKHX TIpHMeceH B CTOYHKIX
ponax AKCB-1 111

Anarusarop AKK-M-01, AKK-M-02 195

— AHBII-T9 104

— AHBII-79-¥1.1 103

— aroMuo-byopecuentHerit "Crimpams-117" 131
— pomoemor AB-105 270

— muenepcroro cocrana ®C-180 91

— wumkocrw mudpaxpacHuit " Anamua-3" 106
— MHBEPCHOHHBIN  BOJILTAMIEPOMETPHYECKHA
HBA-1 249

- " Jlevmn-1" 115

— "Oxcumer-1" 255

— nnamenno-poromerpuueckuit  MMAXK-2 121
— ppoMBIITeNHbH  THTpOMeTpHuecKHid TA-]
234

— prymi PT-102 128

- "Pryn-101" 127

— conemep YCKM 139

— YHHBEPCAITbHLIH NabopaTOPHEIR KyJNOHOMET-
puueckuit "Peman” 238

- XMMHuECKOro mnorpebnenua  KMcNOpona
XIIK-76 105

Annapar SenrresodnyopecuenThuiit  APCII-2
135

Heraux ruppocrarwueckoro naenenws JIIB
305

— ypoers ogs J1Y 01 291

- = enKoOCTHOMN JHYE-1 299

— — — — puesmoparusasi JYE-M 301
Herextop (TT®J1) nnameHHO-POTOMETPHYECKHI
C CeNexTHBHON WYBCTBMTEJBHOCTBIO K cepe H

ceunny 177

HamepHTens JHMCTAHIMOHHEIH K MOMNNABKOBLIM
caMormenam yporua soakt JIH-YB-1 293

— xayecrsa pon mepexocuor AQUAMETR
N° 5011 277

— KOMLEHTPALMK KHCTopoja M TeMMeparyphl
nopraruexsit H20-HOA 257

----- (repmooxcrmerp) 256

Honomep naboparopmi H-115 221

— — H-130, H-120.1 222

— = H-135224

— — H-140 225

— — MHKponpoueccopHslit N° 5171 228

— nepenocroi H-102 219
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— yHupepcansuei IB-74 226

Kucnoponomep KJI-115 250

- K-215 251

~ K-216 252

Kommnnexe naGoparopreii JIAB-1 263

— npubopos u obopynosaums JIAB-M1 265
— PEHTreHOBCKHH ananurwuecKkuit CPM-21 132
— cynopoii aproMarmamposarneiit "Creop” 328
— TEHIOPEIUCTOPHBIX HIMEPHTENBHEIX npeoch-
pasopareneii "Candup-300" 307

Kommnexr apromarnsmpopanHoro clopa #
obpaorky ruopoMerpuuecKon HHQOpMALH
nepexocHoit 309

Koungyxromerp sog KIIB-102 191

— pos!  MEOroToueuHsni KBM-1YXJI4.2 193
~ naboparoprsnt KJI-3 "Hunynse” 194

- = JIK-563M 190

— — gniextporssd KIJI-1M 189

— NEePeHOCHOR CTeNneHM MWHEPANMIALMH BOMM
KKCMB-102 192

Komminexces: aromHo-abcopbumoHHEE CNEXTPO-
dboromerpuveckue KAC-120 u KAC-120.01 126
Kounenrparomep HKH-003 230

- KT-201

- HKH-003 230

JIafoparopus KOMIUIEKTHAA XpoMarorpadu-
gecxas KXJI-1 172

— nepenpixHas  ruppoxempmecxkas  [IMXJI-1
267

Macc-criexrposerp MH 1332 262

- MX 1321 138

= MX 1321A 140

- MX 1331 142
Muxpocnexrpodnoopumerp MO 262
MyTHOMED ABTOMATHYECKHH nepesocHoR
M-101 111 .
Hafopel KOHOYKIOMETPHYECKHE NPOMBIIIEH"
unie cucremus METPOLIZ 202 .

llepenajiomMep NHMHAMOMETPHYECKHH CO CHET™
uymKom croka I1J1C-06 335 '
————— NIOCc-80 335

lonsporpad naboparopHLIA cNELMATHIHPOBAH-
mntit 11J1C-1 246

- yHEuBepcansHui [TY-1 243

MMpeobpasoparems pacxona HP-61 315

— — ol Buxpesoit BUP 317

- — — = nonnasxoskiit [IITPC-1 318



— — — ymstpassyKosoit Y 30P 320
- — = yacToTHEIA cKxpaxcuHimi PUC 318
— — — maprxoesit "Carypr-M™ 327

— — PI'P-100 316
[lpeoGpasoBateny YPOBHA  HIMEPHTENbLHBIE
by#iKopnie B3PLIBO3ALIMILICHHEIE »Can-

¢up-2211Y-Bu” u "Candrp-2211Y-Ex™ 306
Mpubop nna GHOKOHTPONA TOKCHYHOCTH MpO-
MBIUTeHHBIX cTouHeiX Bom “"Tompam-01" 261

— naboparopueii JIGCB-2 239

— "lluxa-71A" 101

— MHEBMATHYECKHH DPErMCTPHDYOLMH ¢ MH-
rerparopom MTC-711 Hu 332

llpuboprt KOHTPONA  YMCTOTH  JMHOKOCTH
TTKK-902 85

- — — = [IK-904 90

pH-merp N° 5170E 227

— aBTOMATHUECKMIT npomsnunedusir  pH-220
211

— naboparopHerit pH-673M 215

- naboparopawmiit undposoit JIT-17 218

— MunmeonsTMerp pH-125 206

- = pH-150 209

— — pH-155 210

— npetanoHHLIH undposoi OP-208 216

— = = OP-208/1 217

Pammomerp PX-05 278

— PKT-0SIT 280

— PKC-08I1 282

— PYB-01116 283

Pacxonomep xuuKocTs nasepHeni monnepoec-
wui JIJIP-0 324

= nepexocHon PIT 323

; er.rpaas}r KOBOH MHOrOKaHanpHpii PYM-1
3—21-1:1: CueTuHKOM "AKycrpon” monems Y3P-B
Pacxonomepst cyxamomme 336

= wapukossle " [lropm-S0M-55" 325

= 3neKrpomarauTHnie 3PHC, 3PHC.M 312
Pedpaxromerp PJT-2 84

— HP®-457 87

— naGoparopueiit  yuubepcansumiz  YPJI 87
= nonapusammonnni UHPY- 463 89
Pedpaxromerpsr mmnynscrrie naboparoprise
PH-01, PH-02, PU-03 86

Poramerp nuenmaruueckuit PIT-M 343
Potamerput crexnsmmbte ¢ MecrirmMu nokasa-
renamy PM-A-1, PM-IT, PM-1Y 340

= nextpuueckue PI-T, PI-B 340

Camonucen yponns Bom nnurenssoro nescr-
Bus I'P-38 290

Curnanmaarop 6uonorvyeckoi TOKCHYHOCTH
CTONHBLIX BOM NO peakuMyu yxona puib B Geao-
nacHywo jony Cb-1 259

— INEKTpHuEecK oM nposomumocty C33 200
Curnamusaropst CX4-M1 u CII-1M1 218
Cucrema nna 6uONOrHYecKoro IKCNEpPUMERTa
CB3-1 271

Conemeprr aproMarHuecKue NoKasLIBAOUIAE ¥
curramarpyoue runa CKM 196
Cnexrpodoromerp apromarnueckmit C-604 98
= = aromuo-abcopbimtonneiit C-115 125
= PEHIT€HOBCKHH MHOMOKAHAIbHBLIA
133

— "Carypu-3" 124

= "Cnexon 11”7 99

—= "Crrexon 200", "Cnexon 210-211, 220-221*
100

— "Cnexopa M40” 97

- Cd-26 94

- C®-3996

- CP-46 97

Croxomep-koneco 334

Cuerunky TypbuHHEe Xonomwo# momst CTB
331

Cuerymux xonoguo# somos Kpeumbuatei CKB-15
329

~ = = — CKB-65 330

CPM-25

Tepmonerpst naboparopHbe CTEKIISIHHLIE PTYT-
ante TI1-6 350

— = = TII-4 349

- — == TJI-5 350

— noKasuBawue wmecrame TITT-100M 358
— = curHamuaMpyowse tenoes  TITI-1003k,
Trn-100Cr, TKIT-100Cr 357

— CAMONMILYLIME FA30BLIC M MUOKOCTHRIE 358
= CUIHANMU3KDPYIOLIME B3PLIBO3AIMUIEHHEE
TIT-16CrB3T4, TKN-16CrB3T4,
I'TN-16CrKcB3T4, TKII-16CrKcB3T4 355

— CTEKNAHHLIE PTYTHRIE NJIA TOYHBIX H3Mepe-
Huit 351

— repmoanexkTpuveckue undpossre TTI-1 353
— NleKTpHNecKne rtpanIucropubie TIT-2-Ml
352

Tepmomerp "Inexrpounkxa-U1T" 354

Tepmonpeobpasoparenn COMPOTHBNEHKA
TCII-0879, TCM-0879 360

- TCITY-D183, TCMY-0283, TXAY-0383,
TTY-0483 361

Turparop xynoxnomerpuueckuit T-125 236

— NabopatopHuIfl BHICOKOYACTOTHEIN KOHOYK-
roMerprueckuit T-120 201

Turpomerp naboparopHuiit KyJIOHOMETpUUEC-
Kun HI11 240

Typb6umngerp nome: TB-205 112
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YpopHemep axycruueckuit YA-1 298
-—3X0-3 295

— ogHOKAEaMsHEG "Pyna-Jlor-1M™ 303

— nepexocxoit YKII-6 294

~ NOMNARKOBEIH MHOT 0 Y HICLIMOHAITL HEIA
YIIM-2 292 -

— caMomumymgnii  monnaexopwyi I'P-116 291
Yeranoska o6pasuopan KOHOYKTOMETPHUECKan
asroMaTiawpoBanHasn l-ro paspsima YOK-IMA
205

YeraHoBKa naBOPATOPHASL THTPOMETPUYECKAS
T-108 235

— CTAUMOHADHASR YJ/ILIDAIBYKOBASA PACXOR0-
meprasn 324

Ycerpo#icteo BOONOMEDHOE INA ONpPENeneHus
CTOKA B ycrhe 3aKphiTol npexst 334

®nyopumerp naboparopumit “Ksanr-5" 115
doroxonopumerp nepesocHon GK-11092

- — ®K-120 92 ,
QoroMEeT) AHANMMTHYECKHH JIIA  MACCOBBIX
anamusos PAHK-1 107

= naboparopHuit IM®-72M 93

— nnamenssi OI1-102 123

- @I 114

Xpomarorpad "Arar” 166
— "Buoxpom-1" 157

— rasoBbI aHANMMTHYECKHMA ¢ UMGPOBRIM

sapanuenm pexuma "liser-500" wmomerm 510
530 152

= == = ABTOMATHIHpOBAHHLIA "Ilper-2000" 154
— = naGOpATOPHLIN YHMBepcaNnuHLN "Buox-
pom-21" 160

— — = "IIper-100M" 151

— — — "IIser-580™ 153

l-ﬂmﬁ naboparopusiit  "limer-3002”
= = MHKPOKONIOHOYHLIA ¢ ABTOMATHIMPOBAH-
HOH cucremoit obpaborkm  mudopmamm
"Munuxpom-1" 168

— naboparopusit  JIXM-80 (momems 9) 170
— MHKPOKONOHOYHRA XugKocTHuH “Mumax-
pom-2" 169

-~ MX-1312B173

- "Hedrexina-CKIN” 175

- neperocHoi monnerit XITH-1 164

1-5 gm‘,hmmom npomeitunessEsi XITY-2
Xnopunomep AXII-205 229

Xpoxonorenumomerp Oasommtit MBX 242
- XC-2 241
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