BOITPOCDhI

MAPOTEATKA



Y3BEKHUCTOH CCP ®AHJAP AKAJDEMUACH
CYB MPOBJEMAJIAPK BA TMIAPOTEXHHUKA UHCTHUTYTH

[[MAPOTEXHUKA
MACAJIAJIAPH

14-KHTOB

MAIIWHA EPJAMHUOA CYFOPHULI

¥3BEKHUCTOH CCP ¢AHMAP AKANEMHACH HALIPUETH
TOWKEHT-1963




AKANLEMHYA HAYK Y3BEKCKOHKW CccCP

MHCTHUTYT BOAHBX ITPOBJEM H T’MIAPOTEXHHUKH

BOIIPO CBhbI
FTMAPOTEXHUKMH

BHINYCK 14

MAIIIMHHOE OPOLUEHHE

U3NATE/ILCTBO AKAJIEMMH HAYK Y3BEKCKOMR cCP
TAINIKEHT-1963




B chopruxe dansi Haykxo-MeTodHMECKUE pazpaboTKu
no eonpocam nNPOEKTUPOSaKUA U IfCOBEMUIERCTE0BAKUA
SKCRAYATALUL OPOCUTEAHBLY — HACOCHBLY CcTaMyud, Pac-
EMOTPEHLE NYTH PAISUTHR HACOCHbLIX YCTAHOBOK 8 HUIOBLAX
Any-Japeu ¢ MOMeNTa 8O3IHUKMOBEHUA MAUIUNKOZO OpO-
wieHts 00 HacTOAWEe20 epeMeu; npedioxen Merod sxo-
HOMUNECKOZ0 CPASHCHUR SAPUANTOS O0pOCUTeAbHbLIX Hacoc-
HOIX CTaNNWE o NCCAedOBaKbL B03MONCHOCTU TNOBLIUUEHIR
sweposkonomudeckol  sdipekTuaHOCTY  CUCTEM 3AEKTPO-
MOUUNRO20 OpPOWERNS; OCBEUEHbl NEPCNeKTUss Pa3suTia
godocnabxcenus 8 Vabexckod pecnybauxke U ceAbcKux
HACeACHHMX NYHKTGX KOKaGHOCKOR 2pynnbi padonos Pep-
2anckoil olaacri,

COopruk npedwasznaver 0an paboTHUKOS NPOEKTHHX U
INCNAYATAUUOHALLY Op2aHu3ayuil  sodxozp XxossdcTaa
MOMET CAYMNUTH RPAKTUYECKUM PYKOBOOCTEOM no OTOeAb-
HbIM  GONpOCAM MOUWUNHOZO OPOUIEHUS W CeAbcKoxodad-
cTEEHHO20 BodocHab¥enus.

Orsercreennbiil pedakxTop
Kandudar TexMuuecKux Hayx

3. X. XYCAH-XO/DKAEB



B. A. BAPAHOB

Ob YCTAHOBKAX MAIUMHHOIO OPOILUEHHA
B HU30BBAX AMY-IAPbH

Husoews Awmy-Ilapbn npencrapasior cofoll  MJA0AOPOAHEIC PaBHHHE,
06pasoBanHbie OTJIOMEHHAMH DEKH B €e JpeBHeH H COBPEMEHHOH [eJbTe.
JIHumh HeckoabKo HeGOMBIINX BO3BHIIEHHOCTEH M KaMeHHCTHIX TPSX Hapy-
maioT ofHooGpasne peaseda MecTHocTH. PaBHHHEL HMEIOT TMpeieabHO Ma-
Jble YKJAOHBI M MOYTH OE30TTOYHHIC TPYHTOBHE BOJLL. YKJOHBI, B CpeiHeM
coctapasiomue 0.00015—0,00020, wanpaBiensl BAOJBE PEKH H OT PeKH K
rpaEnnaM oasuca. B HiKkueil (coBpeMeHHOI) feJbTe YKIOHbI MEHbIIE, HeM
B BEepXHei.

Qasuc (maomansio 4,3 MIH. 2a), BHTAHYTHIl BAOMbL DEKH, BKIOUAET
Xopeamckyio o6aacre ¥aCCP, uacts Tamayackoii o6aacti TypkmCCP u
yacte KKACCP.

Bojpiile NOJOBHHL TMJAOMIAAH ©0a3MCa 34HHMAOT COJMOHYAKH PAa3HBIX
creneneii passurus. [laomans 3eMenb, NPHIOAHBIX A8 OPOWEHHH, TO maH-
aeiM COTIC Tocskonomcoeera CCCP, cocrasasier 2.325 Teic. 2a. M3 sTou
naomanu B 1960 r, opomanock 479 tric. 2a [8] (100 Thic. 2a Guiro MOX Ma-
LUIHHHBIM OPOILEHHEM).

Maumnnoe opourenne uanGosaee pasepnto B XOopeamcKod o6macTH

VaCCP. Taxk, coraacuo LICY u MBITuI' AH ¥3CCP, ono B XopeaMmcko#n
o6nactn & 1960 r. sasuMaso naomianes B8 58,8 Teic. 2@, B Kapakainakmd —
3l,1.

Bopb6a ¢ 3acoieHHEM MOYB B Hu30BbAX Amy-Jlapbu sBIsSeTCA OnHOM
W3 TJIaBHBIX MpoGJeM BOJHOTO XO3fIICTBA.

PafoTel 10 MEIHOPAHH 3eMelb 1 IepeycTPOHCTBY HpPPHT AIHOHHOH
ceTy paspepHyanch focae npunsTha Coperoy MuHHCTPOB B 1950 r. mocra-

HOBJCGHHS O Nepexoje Ha HOBYIO CHCTEMY OpOIIEeHHS.
Beero B MepHOj OT Hauajia BOCCTAHORJEHHS HAPOAHOTO X03siCTBA 10

1960 r. B oasHce OBLIO MOCTPOeHO okojio 90 palioHHBIX H MexXpaHOHHBIX
KkosiekTopoB obmel maumoi 1o 1500 xx. B 1961 r. mymena B SKciiyara-
IO TIepBas odepenh BOJBIIOTO 03epHOro. KOJJIeKTOpa — NHOHepHAaA Tpan-
urest mpoTsaxenHocTbio 212 xa. Tlo arolt TpaHiiee TPYHTOBHIE H cOpocHbIe
RO ¢ TiepHdepHi JeBofepeKHONH 30HE 0asHca HaNpAaBJEHBl HEPE3 lapba-
JIBIKCKHil KoJJgekTop B CaphiKaMBIICKYI0 BafHHY. B OTHENBHHEIX MecTax
Ha KOJJEKTOpaX CMOHTHDOBAHEl HACOCHBIE VCTAHOBKH Wi TIOBTOPHOTO
HCMONbL30BAHHA COPOCHBIX BOJL Ha OpOIIEHHE.

Baarogaps IJOCKOMY peibedy M MalbiM YKIOHAM MECTHOCTH BHICOTHL
MombeMa BOAH BO BCeX 30HAX MAUIHHHOrO OpOLIEHHs HEBeJMKH; OHH H3-
MEHSIIOTCSE B TeueHHe nojuBHoro cesona. MX makcnmanbHBIE 3HAYEHHA HA
CYIIECTBYIOUHX HACOCHBIX YCTAHOBKAX B JepofeperkHoil yacTH oasHca
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Jiexar B npenenax 1—4 m, cocrarnas B cpegHem 2—25 s Kak Hckaio-
YeHHe, BCTPEYAIOTCS BBLICOTHI MOALEMa IO 5 M.

BhicoThl moanema BoAm B NpaBo0epexkHOil yacTH 0asHca B LEJOM.
npuMepHO Ha | a Bollne, yeMm B JesobepexHoi. IIpn MaabIX BICOTAaX BOAO*
NoABEMAa BO3MOXHA BHICOKAS SKOHOMHYHOCTHL MALUMHHOIO OpPOLUIEHHH.

Opomaemeie yuacTku o6pasyloT Teppackl, pasMephl H pasMelleHHe KO-
TOPBIX MEHSAIOTCS M0 TOAaM B 3aBHCHMOCTH OT IIPOH3BOAMMEIX NJaHHPOBOY-
HEX paboT.

30HE YCTOHYHBOrO MaLUHHHOTO OPOIIEHHS pAacloNaraiTcd BAOJL pPEKH
H TOJIOBHEIX VYaCTKOB MAarHcTpaJibHBIX KaHalloB, a TaK¥Ke B OTHaJeHHH
OT PeKH, CpelH 3eMellb CAMOTEYHOro OpOLIeHHS. -

Pacxoagnm Bonw B Amy-/lapee B TeueHHe rofa CHJIBHO H3MEHSIOTCH:
GeiBaeT TpH-ueThipe, HHOrjga H OGoapuwe [3], neTHEx nasoxka. B 3uMuee
BpeMs B JleJibTe peKkH HaOJIOAaloTCA 3aTOPBI LIYIH, CO3AalolIHe 3HAYHTE b~
HEle KoJieOaHus YPOBHA BOAH B PEKe, H PA3JHBH.

MaxcumanbHoe kKodebaHue TOPH3OHTA BOJBI, 3aperucTpHpoBaHHOEe 3a
25 ner (mo 1960 r.) Ha ruaApOMETpHYMECKOH CTAHUHH Yy KaHana uM. JlennHna,

cocrapuio B 1941 r, 3,76 m. Amnamtyna KoaeGanuii ropusoHTOB AMY-
Jlapbn 3a NoNMBHON Ce30H JocTHrAa 2—2.5 M.

Beaencersue MaJibix BhICOT NOABEMa H OTHOCHTENBHO OoJabIIHX KOne6a-
HHI HHXKHEro YpoBHf B paloHax MAlIHHHOTO OpPOUIEHHS, PacnoJoXeHHHX
B HHXHefl JeabTe, HMEIOTCS Y4YacTKH, Ha KOTOpPHIE. BO BpeMsl NMaBOIKOB
BOfa Hocrynaen camorekoM. B HeKoTopeiX JKe  paiioHax caMOTEYHOro
OpOLIEHHA B BeCEHHHil nepHon, ocobeliHo B MaJOBOAHLIE rOJLlL, BO3HHKAET
HEOOXOAHMOCTE KpPAaTKOCPOUHOI NOAKAYKH BOAEI Hacocamu. DBo muHorux
KOJIX03aX HMEIOTCSl 3amnacHbleé HACOCHBIE ATPeraThl; HX HCNOAB3YIOT B Me-
PHOIBI HH3KHX TOPH3OHTOB BOJAK B MCTOYHHKE OpOIIEHHS,

HeycToliuHBOCTL 30H MAIIHHHOTO OpPOIIEHHS W HX pasapobJIeHHOCTE
YCAOMKHSAIOT OPraHH3aitio 3KCNJyaTalHH HAacOCHHIX YCTaHOBOK, B mepuon
BECEHHHX NpeNoCeBHEX NOJHBOB paboraer HaHOoJbIICE KOJHYECTBO HaCO-
coB. MOMKHO CUHTaTh, UTO B CpeJHEM 3a CEe30H YHC/JIO JeHCTBYIOIIHX HAa-
COCHEIX YCTAaHOBOK yMeHbiiaercs Ha 300/,

Beuay HeycTOHUHBOCTH IJOULafell MAIIMHHOTO OpOILIeHHs pPaGOTHHKE
CeJLCKOTO XO03fHCTBa NOMKHEL BecTH yueT paloThl HAcOCHBIX YCTaHOBOK
o IAOIIaAAM OAHOKpaTHOro nojuea. CyMma nocjejaHHX 3a roja NnpeBHIua-
et 900 Toic. ea.

Bo BpeMs BeceHHHX TMPEeANOCEBHBIX TMOJHBOB BCJEACTBHE CJAHIIKOM
HH3KHX TOPH30HTOB BOAH B AMmy-Jlapbe B cHCTEMax caMOTEYHOrO Opoile-
HHS olLyllaeTcs HEJOCTAaTOK B BOJE.

Bops6a c BeceHHHMH HH3KHMH ropusonramu B Awmy-Iflapbe H Xana-
Jax — BTOpasi BakHeiimas npobjeMa BOAHOrO XO3AHCTBA B 3TOM paHOHe.

Amy-Ilapes Mo CpaBHEHHIO C PeKAMH, HMEIONUMH NEepeMeHHOe PYCiio,
xapakrepuayercsi OOJBIIEMHM YKJIOHaMH. Boan ee HHTEHCHBHO pasmbiBa-
0T HeycToluHBEE necuanble Gepera H 3aHOCAT B KaHaJbl OOJIBIIOE KOJH-
YyecTBO WJia H TecKa, a TakikKe KOpHeBHIa M cTeGiH CMBITHIX ¢ Geperos
pacrenuii. B nmaBoAKH KOJHYECTBO B3BELIEHHEIX HAHOCOB B MaruCTPajbHbLIX
KaHajnax Ges orcroiinukoB npesbimaer 5,0 xe/s®. Bece 310 NPUBOAMT K 3aH-

JJEHHIO NMOABOAAIINX H OTBOOANIHX KdHAJOB, ﬁb[’CTPGM}-’ 34COpPeHHI0 H TO-
BEILIEHHOMY H3HOCY HAaCOCOB H TCM CAMBIM VCJOMHACT IKCOJYaTauHio nas-

COCHBIX YCTAHOBOK. u
Baaroaaps OTMEUEHHBIM BhIIe OCOOEHHOCTAM MCCTHBIX YC/OBHH H npo-
BOAMMEIM NEpeycTpoiicTBaM HPPHTalHOHHON CeTH B HH30BbAX Amy-Ilapbn
CO3/aBaJHCn OPOCHTEJIbHBIE YCTaHOBKH BPEMEHHOTO  THIIA De3s KanHTaJb-
HEIX BOJ03a6OPHBIX COOpPYXKEHHH, ¢ JIErKHMH HaBecaMH BMECTO MallHHs
HEIX 30aHWi, Jerko AeMOHTHpYeMBEIX H NMEPEeHOCHMBLIX C MecTa Ha MecTo.
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Boabuide casHra B 3KOHOMHKe Xopesma NpoH3oumian mocae BeaHkoil
OrevecTBenHoli BoliHb. Druia moctpoena kenesnas jmopora ‘Uapmkoy—
Kyurpan, nymeHna B skcnayarauuio mowHass 'P9C B Taxuwarame. Oasuc
nmepeceKksa rasosada Marucrpaas byxapa—Ypaa. 3annanupoBano CTpOH-
TeabeTBO Kapakannakeko#t 'P2C mownocrbio 8 600 teic. ker n TioaMylon-
CKOro TrHApoyana.

B pa3BHTHH MAaIlIHHHOTO OpPOLUEHHs Xope3Ma pas3jHyaloT HEeCKONMbKO
NMePHOAOB, KaXKAOMY H3 KOTOPBIX COOTBETCTBYET CBOI pacnpocTpaHeHHBIH
THII OpPOCHTEJBHOH YCTAHOBKH.

OPOCHTEJIBHBIE BOOOMOABLEMHBIE YCTAHOBKH
OJOPEBOJIOUHOHHOTO NEPHOIA

B HH30BbAX Amy-IlapbH B JOpPeBOJIIOLHOHHBEIH NMepHOL H NepBbie TOMLL
CoBerckoii BaactdH (no 1933 r.) B KauecTBe BOJAONOLBEMHEIX YCTaHOBOK
HCOOJIL30BaNH YHCHpH, oO0llee KOJHYECTBO KOTOpPHIX jocTHranao 67 THIC.
B 5TO 4HCJI0 BXOAHJO HECKOJBKO THICAY elle OoJjiee NMPHMHTHBHBIX YCTPOK-
cTB (HOBa) B BHiIe Kavaloulerocs »eJjoba ¢ NMPOTHBOBECOM, TPHBOLHMOrC
B JeHcTBHe uejoBekoM. HoBa mpuMeHAsack NpedMyllecTBeHHo B Tamays-
ckoM okpyre [b] Ha yuacTKax ¢ caMbIMH MaJibLIMH BLICOTAMH MOAbeMa BO-
nel nopsaka 0,5 a.

CymecTBoBano ABa THNA YHFHPEeH — MPHBOJHMBIE B JleHCTBHe YKHBOT-
HBIMH H CAMOXOAHBIE (ABHIKHMBIE CHJOH Texkyuleld BoAbl). CaMOXOAHBIX YH-
rupeil OLLIO CpaBHHTEJBLHO HeMHoro, He GoJsiee 10—15% or o6mero koauye-
ctBa [3, 6]. BricoTa noamema BOjbLl NPHBOAHLIM YHTHpeM cOcCTaBafja B
cpenreM 1,5—2 M, a npoH3BOAHTENbLHOCTE — 3—6 afcex. [2, 3.

KoHcTpyKunss uMrdped, BbipaGoTaHHas BeKOBBIM HapOJHBIM OMNMBITOM,
OLlJa OYeHbL MPOCTOH: OHH He HMEJH HH OJHOil MeTa/JIHYeCcKoH AeTainH, B

T0 ke BpeMs olnajnanH AOCTATOYHO BLICOKHMH K. m. A.! Onmako BCaenct-

BHEe HH3KOH OpOCHTeJNbHOH cnoco0HOCTH? ylenbHas CTOHMOCTh OPOLIEHHA
yHrupAMH Oblia BLICOKOH, 3HAUHTENBLHO BhIlIe, ueM cunrtan B. DB. [{HH3ep-
auar [3].

Kak W caef1oBajo OXHaTh, NMOMBITKA 3HAYHTEJNbHO YBeJHYHTb NPOH3-
BOJHTENLHOCTE YCTAaHOBKH YEpNaKoOBOrO THNA MNPHBOAHJH K TPOMO3IKHM
KOHCTpYKILHAM. YHrHpHOe opolleHHe MeIajo pasBUTHIO 0OONIECTBEeHHBIX
(GopM OpraHHM3anMH CeJbCKOro Xo03fHCTBA. BOSHHKHOBEHHE  MAalIHHHOIO
opomenust B Xopesme orHocurcss K 1910 r. C sroro mMoMeHTa CTajaH MOAB-
JATBCA OpOCHTEJbHBle HACOCHBIE YCTAHOBKH H CTAHUHH B HMeHHAX Gaes,
Yy2CTHHIX NpefnpHEHMAaTeNell W XaHCKHX YHHOBHHKOB. B 1915 r. ux Hacun-
THIBAJNOCh Vike 52 ofuieii MomHocThio cBhuime 900 4. c.

OG6opynoBaHHe HACOCHEIX YCTAaHOBOK COCTOSJI0 H3 He(TAHBIX ABHrare-
Jeft MOILIHOCTEIO 7—25 4. €. ¥ HeHTpoGeKHLIX HacocoB aHaMerpoMm 87—147.
MMesoch HECKOABKO CTaHUMil ¢ arperaraMi Gojbiuoii momHoctH. Cpenu
HAX ocoboe NoJoXKcHHe 3aHHMAaJH HacocHble ycraHoBKH B Xo/UuKeHJH (mpH-
Hapnexapmue Cadapbanuy), oGopynoBanHbie TpeMms AnsensMH KojaomeH-
¢KOro sasona MmouHocThio no 100 4. ¢. W ueHTpoOeXHHIMH HAacOCaMH [HA-
Merpom 24"} 22".

B nepnop GacmauectBa MamHHHOe OpollleHHe B XopesMe NpHILIO B
ynagok. Bosbmuncrtso cranumit Gbuio paspymeno. Coxpaeunuch (OTHO-

. CHTeJBHO) JHIIbL ABe ycTaHoBKH nox Hoso-Yprenuem H oaHa B XuBe.

Ha puc. 1 nokasaHa HacocHas CTaHLIHSA, MOCTPOEHHAs YAaCTHBIM Mpen-

npuadMatensem B 1912 r. OcnosHoe 00OpyaoOBaHHE CTaHIHH COCTOHT H3

et

1 Tposenennsie OMHUBX [11] nemuranna 26 npHBOmAWIX uMrHpeR  Jaau cpemmee
3HaveHHe NOAHOro K.N.j., pasuoe 0,42.

2 Tlo panpum C. K. Konapamesa [6], B Kapakaanakuu ofHH UMrHpbL Opowian B cpei-
Hem 1,68 2a nocesop.



ropH3oOHTaNbHOro Hedrsnoro nsuratens <«PycToH-IIpOKTOp»  MOUIHOCTBIO
40 4. ¢! u uenrpobGexnoro Hacoca (Toif ke gupmbl) auamerpom 14”127,
Hacoc ycraHoBnen B cnenHanbHOR KHPMHYHON KaMepe BHYVTPH MAWIHHHOIO
NMOMELIeH!s, HHKe MaKCHMaJbHOTO YPOBHA BOJABI B NHTAIOLIEM KaHaJje.
BeacwiBalowmass TpyGa, HMMeoumas FOPH3OHTa/ABLHYI0 HYacTh JUIHHON OKOJIO
16 a, npoaosena noxa semgeit K B0A03a0OPHOMY KOJOALY H3 KIKEHOTO
KHpImHya. Bolcota noabeMa BOAH JeKHT B npenenax 2,6—0,3 4 B 3aBHCH-
MOCTH OT ypoBHs Boant B lllaBare.
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Pre. 1. Hacocnaa cramums craporo thna (1912 r.) sa kasane lllapar
okoso Hoso-¥ prenua.

Caenyer NpeanosioxHTh, 4YTO B NpOILJAOM BOJ03a0OpHHIE  KoJo[ew
HMEJ HIHTOBOIl 34TBOpP H PEUIETKY, NpH NMOMOLIH KOTOPHIX MO:KHO OBLInG
i30exaTh 3aTpyAHEHHH B 3IKCILIyaTalMH, CBA3AHHBIX ¢ o0CayKHBAHHEM
HH3KO YCTAHOBJCHHOro Hacoca,

i KOHCTPYKUHH JaHHOH M JPYTHX HACOCHBIX CTAHUMII 10peBOJIiO-
IHOHHOH NOCTPOHKH XapakTepHbl KaMepHEHIH Bojo3alop ¢ JAJHHHOH TOpH-
SOHTaJLHOI YacThlo BCachiBaouied TpyOL, HH3KOE pacnojioykKeHne Hacoca H
THXOXOAHBIH HeTAHOI ABHraTenb.

Boabile B HH30BbAX AMY-apbH HacOCHBEIE CTAaHUHHM TAaKOro THNA He
cTpordanch. Mexay Tem 310 GBI HanOOJee pacnpocTpaHeHHBl B J0OpPEBO-
mouHonnoM TypkecTaHe THO OPOCHTENBHBIX HACOCHBIX cTaHuHi. [lecsaTkH
TAKHX YCTAHOBOK, B GOJBIIHHCTBE ¢ OJHHM HJH ABYMSA arperatamu, pabora-
an Ha Cuip-Iapbe, Myprate, Temmene u apyrex pekax Cpeaneit Asum,

B 3aBHCHMOCTH OT BBICOTHI NOJbEeMa BOAbI H aMIJHTYALL KojeOaHHMH
HHZKHEro YpOBHSI HAaCOChl pacliojlarajlHCh HHXKe HJH Ha YpOBHe moja Ma-

| Buayaje Ol YCTAHOBJAGH ABHraTeNs MOUHocThIO 25 4. c.



. LIHHHOrO NOMEUeHHH, d HanopHule TPYObl BLIBOAHAHCL BEPTHKAJLHO BBEpPX
| ycpes Kpelly 3/aHH# CTaHUHH /10 YpOBHA BepxHero Obedpa M TaM, mocnae
NOBOPOTAa B FOPH3OHTAJNLHOE HanpasjeHHe, COCJHHANHCh ¢ BOLOBLIBOISIIHM

JOTKOM HAH OroJOBKOM MallHHHOro kadaja. Hexkoropble H3 3THX cTaHuu#
npojoaKaT paboTath W B HacTofAllee BpeMsl.

METOJ ONPEREJIEHHA 3ATPY3KH ABHIATEINS

OO0BekTaMH HeNnoCpeiCTBEeHHBIX HaOMIOJCHHI HA HACOCHBIX CTAHIMAX
CAYIKAT: KOJAHUCCTBO NMOJABAEMOH B MAUIHHHLIH KaHaJ BO/bl, BLICOTA MOJBE-
Ma BOJABI HACOCAMH H HepenoibemM; Bpems pa{‘nrm arperaToB; 4HcJa0 06O-
poOTOB HacocoB; uHCA0 0OOpPOTOB JABHraTeiéH H LBET BHIXJAONHLIX Tra30B;
pPacxojl ropiovMero W CMaso4YHBIX MATEpHaJ0B, MPOCTOH, HX JIHTEJBHOCTh H
NMPpHUMHBL, BLI3BABLUIHE HX; TEMHeparTypa BO3AYXa M OXJayKAaouleil BOJDIL
BeicOTHl Haxoauaun nupeJupoBanuem. PacXoau BOIL H3MEPHJAH NPH
NOMOILH BOMOC/AHBA HAH THApOMETpHYecKOH seprymikH. [lpu kparkospe-
MEHHBIX HCNBITAHHAX OT/JEJbHLIX ArperaToB B HH30BbAX Amy-Jlapsn npo-
M3BOJHTEJBHOCTh HX ONpPEAeasaH NyTeM YCTAHOBKH THIDOMETPHYECKO
BEPTYUIKH B HaruerateabHoii TpyOe Hacoca. B sToM ciayuae nNpUHHMAaJHCh
1 Mephl K 3aMOJHEHHIO BCEro CeueHHs TPyOH B 30HE YCTAHOBKH BEPTYIIKH,
5 Kpome TOro, B OTAEAbHHX CAYYasaX C MOMOMIbIO PTYTHOrO MAHOMETpA H3-
MepaJaH MaHOMETPHYECKHIT Hamop.
| Yncao 060POTOE MAUIME TIPH JAIHTEAbHHX HAOIIONEHHAX Onpe e
. [OoCJe KamKA0ro Inycka YCTaHOBKM, a TakiKe B Hauane H KoHue paboue
3 cMeHbl. [IpH KpaTkoBpeMEeHHLIX HCOLITAHHAX 4YHCAO O0GOPOTOB NpOBEpsAH
. [0 TPH pa3a vyepe3 Kawase 10 MHH. B TeueHHe ONLITA.
lloctynaenne HeTenpoAyKTOB HA CTAHUMIO YHHTHBAAH N0 (QaxkTypaM
NpH. NoayuYeHHH ux ¢ nedredassl, pacxoj — HANOAHEHHEM NPEABAPHTEALHO
NPOTAPHPOBAHHLIX Oaukos., Pacxoi roprouero Bo BpeMms KPATKOBPEMEHHBIX
HCNBITAHMI HACOCHLIX arperarosB Hamepsan (He paHbIe, Yem uepes noJ-
yaca [ocJe Iycka B Xoj arperara) o0bemMHO-BeCOBHIM cnocoboM Mo OT-
PLIBY OT HMIVIbi® HENnpepLiBHO B TEUEHHE TpPEX-UeThHpex 4acos.
e Ilns onpeneseHHs BEPOATHOI 3arpysku Hedreasurateas Obld MPHHAT
' He TpeOyIInHA HHAHIHPOBAHHA NPHOJAHAKCHHBIA MeTOJ, CYIMHOCTH KOTO-
poro sakapyaerca B caejylomeM. lcnoasays pesyasTarsl HENnocpeacTBeH-
HbIX H3MEpEeHHH Mepevnc/JeHHBIX BhILIE BEJAHYHH M HOPMaJbHbLIE Xapakre-
PHCTHKH ABHTATEAS M HACOCA, B3ATHIC M3 KA4TaJAOTOB, ONpeAeasdioT Ape

(PHKTHBHEIE HATDY3KH JBHraTe/f, H3 KOTOPHX OJAHA 3aBefomM0 OoJablie
_JefCTBHTEALHOA, 2 BTOpas — 3aBefoMe Meusme, Toraa BeposATHaA Har-
pPy3Ka JNBHraTeJ si Onpeleifercd Kak CpeaHee Mexny HHMH, Meton non-
cuera (PUKTHUBHBIX HArPY30OK Opecaejyer ueb no BO3MOMKHOCTH CY3HTH
~ paspeiB MeA(1y HHMM, 3aBEJIOMO MeHblas HArpy3Ka ABHraTeds BBIYHCAA-

- @TCAl MO ACHCTBHTEILHBIM 3HAYEHHAM TIPOH3BOAHTE/BHOCTH HACOCA H MaHO-
METPHUYECKOro Hanopa no gopmy.ae

ol

Nmp. 1 ?..} lntp ’ (I}
S Te Q' — uaMepennas CcexyHAHa#d N0AaYa BOAM, 4

— H3MEpEeHUBIl MaHOMETPHYECKHH HAMOD, M
T=1—Bec eguHHUL 00BLEMA BOXH;
. ﬂ:m.-...ﬂ 96 — K. 1, 1. peMeHHOH nepejsauH;
4 7 — K. . Jl. Hacoca.
- K. n. n. nacoca onpejeasercd Ha OCHOBAHHH HOpPMAaJbHON paGoueit
h‘;@@nm&pnﬂnﬂn Hacoca, B3ATOH M3 Karajora. B HeazacoOpeHHOM H3HOLIEH-



HOM HACOCEe Mo CpaBHEHHIO C HOBLIM NMOTCPH SHEPrHu BO3PACTAOT TIAaB-
HEIM 00pa3oM 32 CYeT YBeJHYEHHA IEJEeBO/t MOTEpH, ONpere diomero
06 beMHBIH K. N. ., paBHLIH

Q

iy =

3feCh § — UeJeBad noTeps.
HsagectHo, uTO noj BAHAHHEM BO3PACTAIOUIHX MNOTEphL 4Yepes 3a3aop
XapPaKTePHCTHKH HAmoOpoOB CMEUIAIOTCHA BJAEBO NapanyeJbHO OPH3OHTAALHON
el OCH, IIPH 9TOM OCOOBIX HCKaMKEe-
] Huft He naG.aromaerca [19, crp.
254]. MoKHO CUHTATh, 4TO 9TO
MPHBOJAHT K CMEMIEHHIO OCH Op-
RHHAT BNpaBo (pHC. 2).
B nanHnom cayuae paBeHCTBQ

|

| | | Q+q¢=Q+¢
BT g i 7”@ @  cOXpaHsercs, uTO paBHOCHALHO
hZI?,f._. Dl T NOCTOSIHCTBY PACXOJld, POXOAS-

mero uepes pabouee KOJeCO.

Puc. 2. TlpuGanmennoe ompeieneHte K. m. 1. Hacoca.

HAHOMIEHHOTD HACOCA: CaepopaTeanLno, OTHOLIEHHE
g—mIMeHeHe HANOPHOR :npnn:pnnm;nﬁnacnu BCACa- K. 1. 1. H3HOWIEHHOIr0O H HOBOIoO
£TDHE YBeAMYeHna meaepof notepu () 6—cogab Mem- !

2y }napaunpauu HIHOLICHHOTO W HOBOFO Hacoca. HAaCOCOB NPpH OJAHHAKOBHIX YHC

nax o60OpPOTOEB W MaHOMeETpHue-
CKHX HAnopaxX MOMXHO CHUHTATH NPHOAH3NTENLHO DABHEIM

1 4N Qo+ Q
e e (3)
T W (@ +9)Q  Q
rie Q H 7 — NPOH3BOAHTEALHOCTE M K, M. /I, HACOCA MO E€ro HOPMaNLHOM
xapakrepuctuke npu n=n' u H=H' (cm. puc. 20).
Bepxuuit npepen nHarpysku JBUraregs ONpejeaserca Ha OCHOBaHWH

yuera pacxoja ropwouero, JddexTHBHasT MOUHOCTH ABHraTeAd, BeIYHCAA-
eMan TAKHM NYTEM, COCTABAAET

427.G QP .3
Nop2= —a500.758 > (4)

3J1eCh G — uaMepeHHHI 4acoBOil pacxojl ropiouero, Kz;
QP = 10000 — nu3was TENJONPOU3BOAUTEALHOCTL paGoyero ToN-
« _ JMBA H3 HE(TENPONYKTOR HAH HedTH, Ka-2[KZ;
N, — K. 0. [, JBHTATEJs NpPH MOMHON HATPY3KE;

Mt
=g ( H:,: )-—— K03(DHIMEHT NMOHMKEHHS K. I. J. JBHraTeas NPH

HEJI0TPY3Ke.
IleficTBuTe bHAA 3arpy3ka ABHraTeas onpejeasercd HAa OCHOBaHHH
HEpaBEeHCTEA
Nopa <Nyp <Ny (5)
Ilaa unedrensurateneit’ umeeM
"rm fr o
A (530-+17) (6)

Boid :

1 3arpysky TPaxkTOPHBIX ABHIATEAEH HE ONPEIEARIH.
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rae A — goahduiHenT, YUHTHBAIOMHI BAHAHKE aTMOCHEPHHX (aKTOPOR;

B — GapoMmeTpHuecKoe HaBJeHHe, MM pm. cm.;

> — temnepaTtypa Bosnyxa, °C.

[TpoBenennsie coemectHo ¢ C. K. llepesepseBniM narypHee HCOHTA-
HHA HECKOJBKHX HACOCHHIX YCTAHOBOK BPEMEHHOIO THIA JaiAH BO3MOX-
HOCTb BHIPA0OTATL CBOI0 METOAHKY HCHBITAHH{, NO3BOJAKMIYIO HOPMHPO-
BaTh MamuunHoe opowmenue |14, 16].

HACOCHBIE YCTAHOBKH B NEPHO/L BOCCTAHOBJIEHH#A
HAPOJIHOI'O XO3SIHCTBA

B 1924 r. 8 Xopesme aeficTBOBAJ0 BCEro TPH HACOCHBIX CTAHIUH 00-
meld MollHoCTeIo OokoJo 100 a, c.

[laanomepuoe BOCCTAHOBJAEHHE H dajbHefillee pasBHTHE MAUIHHHOTO
opomenus Hagaaoce ¢ 1927 r. B sto Bpems o0Ias MOIMHOCTL AeHCTBO-
BABIIMX HACOCHHIX CcTanuuil cocrapasaa 160 4. e. :

J.

Pue. 3. Cemparperatnas HAcOCHAN YCTAHOBKA, NOCTPOEHHAR coexoszom Tyay-Mak-
cyM Ha Kaunaae lllasar B 1932 r.

HEPEDE BpeMfA HAaCOCHble YCTAHOBKH CTPOHJHCh He A4 3aMEHBI 4H-

FHPHOrO OpOMIEHH#, @ JJA OpPOIIeHHS HOBBIX ToLIajei. CrpouresnscTBo
CTAHIHIT BeJIOCH B OCHOBHOM COBXO3aMH H YnpasjeHHeM aMyAapbHHCKHX

NeJbTOBEIX HPPHraUHOHHBIX cHeTeM (Ynpamuc).

HeranbhHoe obGcaefoBaHHe H MacnopTH3alHA CTAallHOHADHBIX HAacoC-
HelX crannuit B Xopeamckoii o6aacthn Guian nposejenst CAHHHPH B
{935 r. mon pykoBojcreoM T. A. Konnakoeoil; npH sToM 3aperHcTpHpoBa-
Ho 45 cranumit obmeit MomuocThio 1554,5 4. ¢. (3TY MOMIHOCTE HCMOJb-
30BaJH He NoaHOoCcThI0). CraHuuu OBIAH pAacHoOJOXKeHH NpeHMYyIiecTBeHHO
Ha MarAcTpasbHBIX KaHaiaXx. UWc/io arperatoB AOXOAHWIO A0 CeMH  (aBe
CTAHIIHHM), HO B OCHOBHOM npeo6jafajH CTaHIHH C OAHHAM M ABYM#A arpe-
ratamu (36 cranumii u3 45).

BocemuaauatucHabHEe HedTanble aApHratenn «Kpacuwiii nporpeccs,
NPHBOJHBINHE B JleficTBHe EHTpOGeXKHEe HacoCH jHaMeTpoM 250 mm TH-
na $-22 sapopa «Bopeu», npeacrasasaH coGoit B ToT neproi HanGogaee
pacnpocTpaHeHHsIl THI OPOCHTENLHEIX ycTaHOBOK. IlouTH Ha BCeX CTallHO-
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HAPHBIX HACOCHBIX CTAHUMAX ABHratTesH OBIIM YCTAHOBJACHHI Ha OCTOHHLIX
dyHaaMeHTax B 3MlaHUAX KanuragabHoro tuna. CHereMma oxnamaeHHs Yy BCex
JiBHrartejieli nepejesana Ha nporounyio, Hacocsl ¢cMOHTHPOBaHB!I Ha Jepe-

A aucamens
WM. flpospece 68

00408
000

f?f;?ﬂ?‘

f o —]

Hoit kamepoli B XankuuckoMm pafioHe (mo MaTepHanam

935 r.).

i

obchel0OBaHHA

HACOCHAA CTaHuMA ¢ Bojo3abo

Puc. 4. Yernoipexarperartnas

BAHHLIX paMax BHE 3JaHHH, BhIIIE
MAKCHMAJIbHOIO YPOBHA BOLB B
kanaaax (puc. 3).

3ab6op BOAb B OOJABIIHHCTBE
cAyuaeB caesaH HENOoCPeACTBEHHO
W3 NUTAIOILEr0 KaHasjia ¢ BepTHKAAb-
HEIM KpenjeHueM Oepera mocpej-
CTBEOM CBall M OOCOK, NO3ajH BCa-
CEIBAIOIMHX  TPYyO,  ONYIEHHBIX
BEPTHKAALHO.

Ha ueckoabKuX cTaHuuax OG-
JIH YCTPOeHLl BOA03a0OpHEIE KaMe-

pbi, npejacTaBiAfiomHe CO00# nps-
MOYI'OALHEI KOTJOBaH, BHIKOMAH-

HEIHE B HECKOJABKHX METpax orT
KaHana, 3aKpPelaeHHbH JOCKAMH H
KAMBILIIOM, COEJIMHeHHLIH ¢ KaHa-
n0M y3KkuM noaBojaoMm (puc. 4).
Benencreie OTHOCHTEJABHO BRICO-
KOTO pACIOJOKEHHS Hacocos, BCe
STH CTAHIOHH HMEJH TNepenoAbhEMbl

Boabl, cocrasiagiomue or 0,1 1o
1.5 M.
PaGory HacOCHEIX  CTaHIHIl

PACCMOTPEHHOTO THMA XapAKTEPH-
3YIOT NMPHBOAHMBLIE HHXKE pe3dyJb-
TaTel obcAeNoBAHMA OJHOH H3 HHX
Ha kauane lllasar,

3a 22 pua waOaoneHnin B
HIOAe MNATH Aarperatos CTaHUHH
peipaGortaiad 690 MauMHO-4acoB.

baananc Bpemens, %, 23a Nepro
nabaonenunil cocragua: pabota Ha
NoJAHBR —32,7; BLIHYHK/ACHHBIE
npocron —12,1; nJaaHOBEE NPOCTOH
W [IpoCTOH, HE 3dBHCALIKNE OT pa-
60THl CTAHIHH, —55,2.
BEIHYKJAEHHBE NPOCTOH, NPH-
wareie 3a 1009%, BrJAO4aAH mnpoc-
TOH OPraHusalUoOHHOro Xapaxre-
pa —29%; HEHCIPABHOCTL MALIHH-
HOrO obopymoBating —2,9; MPOPHi-
BR naM0 Ha pacnpenetHTeNbHBIX
kananax —11,5; sanepxka B ja0C-
tapke HedrenpoayxToB —84%.

[Monyuennne B pesyabrate HaOMIOACHHH cpeiHne 3HAUCHH: TNOKa3a-

reseil paGoTLl CTAHUMH ChaepylollHe: CPEAHss BHICOTA NMOABEMA BOJLI

Ha

cranuun — 1,8 a; To e Hacocamu — 2,15 M, nopaua BOAbl O1HHM HACO-
coMm — 95 a/cex: To ke Ha | Ke coXiKeHHoro ToniamuBa — 70 M3/Ke; momes-
nas padora | ke tTonsauBa — 150 7-afKe; TepMHYECKHH K. I X. arperatos —

3,9%.
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KpaTkoBpeMenHoe HCNBITAHHE TpeX arperatoB cCTaHUHH NPH BHCOTE
nogbeMa 2,15 M, paBpHOH cpelHeH ee penHuHHe 3a nepHold HabaomoeHHil,
NO3BOJIHJIO ONMpPEeAe/IHTh MoJiesnyio paboty | ke tonausa, pasnyio 171 7-m/ke,
H TEpMHYECKHi K. I. 1. B 4%y, yto Ha 11,5% Bhimle ero cpeanero skcnayara-
IIHOHHOIO 3HAYCHHA,

Jlaia cpaBHeHHsA JeHCTBHTENBHON paGoThl HACOCHOH YCTAHOBKH C Teope-
THYECKHMH pacueTaMi OJHH H3 arperaTtoB cTaHuuu OLLI TUIATEALHO MPOYH-
e ¥ orperyanposad. HMenwiTaHHe NpoH3BOAHIH na OGaKHHCKOH HedTH TIpH
BHICOTE TIOI'BEMA BOJALI HacocoMm 2,3 A.

PeayabTaTh! HCNLITAHKSA H CPABHHTENBHBIX PacueTOB NMOKA2aJH cjaelylo-
liee:

1} npu BeicOTEe noiweMa 2,3 M pacueTHad NMOCpy3Ka J[BHraTens paBHA
160%,, T. e. ABuraTeq b nojoOpan 0e3 zanaca MOMHOCTH. - B JeHCTBUTE/ILHO-
CTH K€ NpH HopMa/JbHOH pafore macoca ¢ uHciaoMm oGoporoB 480 o6/mun
JABHTATEAL JOJEH 0KA3aThCsdl MeperpyKeHHbIM BCJEACTBHe MeHbllero nei-
CTBHTENBHOTO COMPOTHBJICHHA TPpyDONpoBOAa H CBA3AHHOH C 3THM YBeJIH-
YeHHOH nojaveil BO/bI;

2) neiicTeHTenrbHas mojava BOIBI MeHbille pacueTHOH. B To e BpeM#A
TEPMHYECKHI K. 1. [l W Toflaya BoJLl Ha | K2 COMIMKEeHHOro TOMJHBA OKa-
3bIBAIOTCH BBILE pacuyeTHbix. [IpuunHAa 3TOTO 3aKJII0YaeTCH B. TOM, WTO
K. 1. . TpyGonpopojla B AefICTBHTELHOCTH BHIIE €ro pacueTHoOro 3Haue-
HHS BCJAEACTBHE MEHbIIEH Nojavyd BOAB W MEHBIIErD JEHCTBHTEJIBLHOrO 3HA-
yeHHs KoagduilHeHTa CONpPOTHBIEGHHS TpyOOnpoBoia;

3) nokasarend paboThl HAaCOCHOH YCTAHOBKH, BBIYHCJGHHBIE MO HOP-
MaJibHBIM XaPaKTePHCTHKAM ABHIaTedsi H Hacoca, BbIUE H3IMepeHHBIX, 3a
HCKJIOYEHHeM K. M. J. TpyOonpoBojla u TepMHYeCKOro K. m. . arperara.
JTO O3HAYaeT, UTo NpPH HajJexallleM PeMOHTe MallHH H JOCTHIKeHHH HOp-
MaJbHOH Harpy3ku aeurartenst s(Q@eKTHBHOCTL HCMOAb30BAHHA TOMJIHBA HE
GyjeT yayullleHa BCJe/JCTBHe NMOHHKEeHHA K. M. j. TpybomnpoBojga npH yBe-
JHUYeHHH Togaun BoAbl, OJAHAKO CTOHMOCTE KyOOMETpPa MOJAHATOH BOJAB
BCE K€ CHH3HTCH BBUIY NOBLIIIEHHS MPOH3BOAHTEJLHOCTH YCTAHOBKH,

4) samena TpyGonmpoBoia ApyraMm (Oombliero auamerpa) jacr He-
FHAUHTeIbHBIH 3 PeKT BBHAY OAHOBPEMEHHOr0 NMOHHIKEHHS K. I 7. Hacoca;

0) Aas1 HOCTHMEHHA MaKCHMaJbHOrO HCHOAb30BaHHA 3HEPrHH TOIMJIH-
Ba HAN0 3aMCHHTh HACOC ¢ TpVOONpOBOAOM JpYVrEMH — Goabllero pasme-
pa, T. €. MPOH3BECTH KaluTaJbHOe MnepeycTpoicTBO YCTaHOBKH.

TPAKTOPHBIE HACOCHbBIE YCTAHOBKH B TMEPHOJ
PEKOHCTPYKLLHH OPOIUEHHSA

PaspuTHe conHagHeTHUeCKHX (OpM OpPOLIAEMOTO CeJbCKOrO XO3AHCT-
B2 TpeOOBajO YBeJHYEHHS OPOLIdeMbIX MJOLLaJel H LIHPOKOro BHEApEHHH

‘MexaHH3allHH MOJeBbix palbor.

B cBA3H ¢ opraHHsauHeir Koaxo3oB K 1933 r. HeoOXOAHMO OBIIO JIHK+
BHJHPOBATL YHTHPH H OOBEAMHHTH paspo3HEHHBIE MeEJKHe OpollaeMble
yuacTki 3eMau. KoauuecTBo uHrHpel H opollaeMble HMH MJOULAZH B 3TO
BpeM#a cocTapasan! cooreercTBenHo nmo XopesMckoMmy okpyry YsCCP —
46 000, 104 300 u3 126 614 2a; Tamayackomy okpyry TypkmCCP — 7 280,
11600 uz 62000 2a; KKACCP— 15950, 33830 u3z 125285 ea.

3aMeHa YHTHPHOTO OPOLIGHHS CaMOTeMHBIM TpefoBaja GoJbIINX 3a-
TpaT Tpyla M JeHer H He MorJa OHTh OCYIIECTBJAGHA B CHKaTble CPOKH.
Ipuxoauaocs OpPUEHTHPOBATHCS B MEPBYIO Ouepeib Ha MalIHHHOe Opolle-
HHE C HCMOJbL30BAHHEM TPAKTOPOBR HA MOJIMBAX.

! [IpusoguMble TOKAaiaTeAH COCTABAGHEL N0 JAHHBIM  CTATHCTHYECKOrO CeKTODA
LIM¥T1Pa, ronororo otuera YIIPAJ/IMCa, noknana HayanbHHKa YnpasjieH#s BOAHOTO XO-

agfictea KKACCP toB. Tlerpoea u matepwanam Tamaysckoro okpsogxoza 3a 1933 r
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Bnepebie B WIHPOKOM Macwitabe CTPOMTEJALCTBO TPAKTOPHBIX Hacoc-
HHIX YCTAHOBOK BDEMEHHOro THNa, Ges MalUMHHLIX 31aHHil, Hauajo Opr-
crpoibiopo Tpakroponentpa. B Xope3aMcKHii 0asuc OBJIO 33Be3eHO CBBILIE
1000 mMaspix HACOCOB pasiHuHBIX Mapok auamerpoM 150 u 200 wm. Pemun-
g KaxcaeiM tpakropom «Murepmaumnonan» 10/20 npuBoaHTE B paeiicTBHE
no fBa Hacoca. B obuieit c/0MHOCTH YCTAHOBHIH 0K0J0 500 Hacocos.

[lepeycTpoiicTBO HPPHralHOHHON CETH NOJ HACOCHOE OpOUIEHHe IpO-
H3BeaH Ha naowanu 21 500 za, urto cocraBuso 14,3%, Bcelt naomanu um-
FHPHOIO OPOLLEHHS,

Hacochl MOHTHpPOBaJH MOMAapHO Ha BLICOKHX CBafHBIX OCHOBaHHAX,
PacnoNOXeHHbBIX HENOCPe/CTBEHHO B KaHajle HJAH LIMPOKOM KBajpaTHOM
KOTNIOBaHe PAJMIOM ¢ KaHaJOM. YCTAaHOBKH HMEJH OT OAHOrO 10 BOCHMH
ABYXHACOCHBIX arperaroB. KOHCTPYKUHA HACOCHHX YCTaHOBOK, BLI3BaHHAn
HeIOCTAaTKOM TPyO H (DAacCOHHBIX yacTeH, OKasajacb O4YeHb HEYA00HOH B

3KCM/yaTalHH,
HecmoTpsi Ha HecoBeplIEHCTBO KOHCTPYKUHH M OTHOCHTE/BHO HH3KHe

K M. I, TPAaKTOPHbI¢ HACOCHHIE YCTAHOBKH MMO3BOJIHJM 3HAYHTE/JLHO YyBe-
JAHYHTE MJIOLWAJH OpoluaeMblX Kapr.

PaGoTH no 3aMeHe YHrHPHOTO OpOIICHHA HACOCHHMM  MNPOAOJIMKAJHCE,
Tpakroput «HMurepnaunonan» 10/20 noBceMecTHO 3aMeHsjHch Gojiee MOIL-
HWEMH TpakTopamMun CT3 15/30,

B 1933 r. 8 CAHHHPH nox pyxosoacteom T. A. Koanakosoit Gbin
pa3paboTaH THNOBOH MPOCKT TPAKTOPHOH HAacCOCHON YCTAaHOBKH C IEHTpPO-
OexHbIM HacocoMm aHaMerpoMm 300 mm u BogosabopHoil kamepoii, OnHakKo
o He OBl OCYLIECTBJIEH NMOTOMY, YTO B NepBylo ovepefb HeobGxoaumo Oul-
M0 HCMOJb30BaTh Yie 3aBe3eHHble B (OJbLIOM KOJaMyecTBe Hacochl, Kpo-
Me TOro, BogosafopHas KaMepa 3aMeTHO YIAOpoxKaja YCTaHOBKY.

[Tourn opnospemenno ¢ CAHHMHPH B Hapkomseme CCCP Guin pas-
paboTan THMNOBOH NPOEKT TPAKTOPHOH HACOCHOH YCTAHOBKH C HemocpeucT-
BeHHbIM 3a60pOM BO/ABLI H3 KaHaja H TPAHCMHCCHOHHLIM BaJjiOM, ¢ NOMOIIBIO
KOTOPOro OOHHUM TPAKTOPOM NPHBOAHJOCHL B AeliCTBHE OT ABYX A0 NATH Ha-
cocos auamerpom 150 amm.

YCTaHOBKH TAKXKe OKa3aJHChb TPOMO3JAKHMH H Hey/0GHBIMH B 3KCILIya-
vandu, Mx 66710 NOCTPOEHO HEMHOrO, NMPHMEHSJIHCh OHH T/IaBHEIM 0GpasoM
& Kapakannakun.

B 1934 r. B ¥Y3napkomseme OHln COCTABJEH TPeTHHl THIOBOI MpPOeKd
OPOCHTEJILHOH YCTAHOBKH BPEMEHHOro THNA TOXe ¢ HenocpeACcTBeHHEIM
3afopoM BOJLI H3 KaHala H JABYMs HAacocaMH, NPHBOAHMEIMH B JelcTBHe
rpakTopoM 6e3 TPaHCMHCCHOHHOrO BaJja.

Ilpoenennoe B jnaGopatopun CAHHHPH wucneiTanHe onuoit w3 Ha-
COCHBIX YCTAaHOBOK MOKa3aJjo, 4YTO HaHJy4llee BO3MOMHOE HCNOJbL3OBaHHE
smowHocTH Tpakropa CT3 15/30 nocTHKHMO JHLIL NPH 3arpyske ero 4eThl-
pPbMsi HAacOCaMH, NpHCOeAHHeHHE NATOr0 HAacoca MPAaKTHYECKH Helesaecool-
pasio. C yBenHYeHHeM BHICOTHI MOABEMA Ha | M NPOH3BOAHTENLHOCTH OfL-
HOro0 Hacoca CHHXKAeTCs BCero TOJbk0 Ha 2—3 afcex. Ilytem yBesHueHHS
guamerpa Tpybonposojsa Ao 200 mm MOMKHO YAYYIIHTH PacoTy YCTAHOBKH
"wa 10—20%. [anbHeiimiee yBesudeHHe aHaMerpa OecnognesHo BCJIEACTBHE
Pe3Koro yxyauleHHs THIpaBJiHUeCKOro pexHma Hacoca. Taxkum oOpasom,
B8 pe3y/bTaTe HCNLITAHHSA HACOCHOH YCTAHOBKH BLIABHJH 0OJBLIHE HeCOOT-
BETCTBHS MY ero OCHOBHBIMH YacTAMH,

TexHHKO-3KOHOMHYECKHe pacyersl NMOKa3ajH, 4YTO ¢ NpPHMeHeHHeM Ha
FPAKTOPHBEIX YCTAHOBKAx Hacocos auamerpom 400 mm CTOMMOCTH OPOIIEHHHA
MOXeT OblTh CHHXKEHA [OYTH B TPH pasa 10 CPaBHEHHMIO C CYLIECTBYIOMICH.
ﬂpu HCNOJIBE3OBaAHHH TpﬁHTﬂpﬂ KaK Ha NoJHBe, TAK H HAa NMaxoTe CTOHMOCTB
OpoLUeHHS CHHMKAETCs He HAMHOrO, a OpraHHsanHs 3KCIIyaTaiHH ycTaHo-
BOK YCJOMKHAETCA. JKOHOMHYECKH HejecooGpasHble BBICOTH NoAbeMa Aaq
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HACOCHBIX YCTAHOBOK, padoTalomMx Ha KEPOCHHEe, JIeXKAT B npejpenax
6—7 M.

Beaepereue TAXeNbX YCAOBHE pasoTH M HEHOPMAJLHON 3KCNJyara-
LHH MeJIKHe Hacochl OBICTPO BBLIXOAHJH H3 CTpoA M TpeGOBaNH YacThX pe-
MOHTOB. B CKOpOM BpeMeHH cTa)l OUIYILATBCA HeN0CTATOK B Hacocax., Me-
X4HHKH Ha MecTax no cOOCTBEHHOH HMHHIMATHBE HAYaJH CHHMAaTL BTOpHe
Hi:ll.‘.‘?ﬂhl TPAKTOPHBLIX 4rperatop M CTABHTb HX Ha CaMOCTONATe/bLHVIO palo-
TV (pHC. 5).

R

|
|
Y

Puc. 5. Tunuqaag cxesa Ttpaktopuol HacocHoR gyr:rauﬂm-m. CYUIECTRO=
paBuwed B mepuos c 1936 mo 1948 r.

[Tposenennoe CAHHMUHUPH B Hosoyprenuckom paiione B 1937 r. na-
6/i0/1eHHEe SKCMJYATALHKH TPAKTOPHOH HACOCHOH YCTAHOBKH ¢ HACOCOM JHA-
serpom 150 Mm nano caeayiomime cpefiHie SKCMJAYATAUMOHHLIE MOKA3aTeNH:

BEICOTa nofbemMa Bojabl HacocoMm 2,0 m; CeKyHIHas nojaya BOJIH
50 a/cex; uacosoit pacxoa kepocuHa 6,65 kefwac; umch0 060poOTOB MIKHBA
TpaxTopa 352 00/mux; npoaoJKHTenLHOCTh pabouero aua 18,056 wac,;
nopavya BO/Abl HA | k2 coXiKeHHoro tTonaumsa 27 mi/Ke, TepMHYecKHA K. m. A.
Beedt ycranosku 1,3%; nonesnas paGora Ha | Ke COMIKEHHOro TONAHBA
o4 r-mfke; xoadduunent ucnogabsopaHua Bpemend 0,75.

Hecmorpst Ha To, uto ¢ 1935 r. Besiock CTpOHTE/NBLCTBO GoJjee 3KOHO-
MHYHBIX CTalHOHAPHBIX HACOCHRIX YCTAHOBOK ¢ He()TAHLIMH ABHTATEJSMH,
EOMHYECTBO TPAKTOPHBIX HACOCHBIX YCTAHOBOK YBEJAHUHBAaJOCD.

B 1941 r. mo Xopeamckoii obnacris 1 KKACCP na TpakropHbie Hacoc-
HEle YCTAHOBKH npuxoauaock 70%, Bceft naonmiagH MalHHHOrO OpOLIeHHH,
B 1943 — 87 u 1947 — 90%,.

CTPOHTEJIbCTBO KOJIXO3HbIX HACOCHBIX CTAHILHRA

CJIE.D.}"I‘BIH.I,HM nraroM Ha NOYTH JHKBHIOALHH YHCHPHOIO OpOlUéHHA ABH-
Aock pacnopaxenne CosHapkoma u LIK BKII(6) 1935 r., oGasuBaoniece
OpraHel BOJHOrO Xo3sHcTBa XOpe3MCKOro oasHca B MepBYI0 ouepefib MO-
CTPOHTL 225 KONXO3HBIX HACOCHBIX YCTAHOBOK ¢ He()THAHBIMH JIBHraTe/f-
MH aad nepepona 22 500 2a 3eMenb ¢ YHTHPHOTO OpOLIEHHS HA MAaIUHHHOE,
Hs nux 11200 ea npuxoaunoce Ha Xopesmckuit oxpyr, 7500 — na Tama-
yackuit m 3800 2a —na KKACCP. Bo Bropylo ouepens Hameuajlock opo-
CHTb HacocaMu mo Xope3aMmckoMy okpyry — 30000 za; Tamaysckomy —
10000; KKACCP — 8000 za.

3a nepuosa ¢ xoruna 1935 mo 1937 r. Guiio nocrpoeno 242 HacoCHBIX
ycranosku ¢ Hedreasuratensmu [14], B Tom uncie no XopeaMcKOMYy OKpY-
ry — 112; Tawaysckomy — 76; KKACCP — 44. O6uias MomHocts Mo-
CTPOEHHBIX KOJXO3HbIX HACOCHHX CTAaHUMA cocTaBHia okoao 4,5 ThIC. 4. C.
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IlpuBoauMbEle HHKe JaHHBIE XAPAKTEPH3YIOT BeCh 0a3HC B OTHOUICHHH:
¢noco0oB MojlavH OpPOCHTENBHOH Boasl B HauwaJge 1937 r. [14]:

Opomenne, 2a

Oxpyr caMoTeuHoe MANIHHHOE HHrHpHOE Bcero, z2a
Xopeamcxuii 32000 35300 47500 115000
Tamayackuii 61500 Q500 L6000 S7000
KKACCP 91000 7000 17000 115000

Beero 184500 52000 80500 317000.

CTpouTeabeTBO KOMXO3HLIX HACOCHBIX CTAHIMII BEJIOCh MO THMIOBOMY
npoekTy Ynpaauwca. CraHuHH CTPOMANCE OJIHOATDEraTHBIMH M JABVXarperat-
HbIMH. YCTpoiicTBO HX 6BIIO KpaiHe YHpoueHo. JIBHraTess MOLIHOCTHIO
& 2. ¢. ycTamaBauBajics na AepeBsHHOM CBANHOM OCHOBAHHH BHYTPH IVIH-
BOOHTHOro nosmewenus. Hacoc auamerpom 200 mm MOHTHPOBAJCH TOXKe
Ha CBAHHOM OCHOBAHMH BHe NOMELleHMs, HAa Oepery kanasa. BomozaGop
Obl;1 HemOCPeACTBEHHO H3 Kanaja. CXeMa pacnosoeHHsi HACOCHOro arpe-
raTa B IeJOM CXOAHA CO CXeMOH TPaKTOPHOH HACOCHOH YCTAHOBKH.

B THNOBOM npoekT ObM BHECGHH CjAEAVIONIHE A00aBJeHHHA, YYHTHI-
BAIOUIHE HAKOMIEHHBIH OMNBIT SKCIIVATAIHH HACOCHBIX YCTAHOBOK:

1) BepTHKaJabHAad yacTh BeacbiBatolleit TpyOw clenaHa COCTaBHOM
H3 JIBYX 4acTed sl TOro, YToObl YKOPAuYHBATh.ee NMpH CHALHOM 3aHJEHHH
KaHaJa;

2) npejycMOTpeHa BO3MOJKHOCTh BBOAd B MAllHHHOE MOMelleHHe TpaK-
TOpa B KayecTBe pe3epBHOrQ JBHraTes;

' 3) monoGpar Gojiee NOAXOASIIMI AHAMETP IIKHBA HACOCA s Jiyd-

HIeH 3arpy3ki ABHraTed.
PH CTPOHTEJBCTBE HACOCHBIX CTAHUMI OBIH AONYUIEHHI OTKJOHEHHS

OT MpoexTa H HeAoAenkd. Kpome IONyHMIEHHBIX NEpPenolbLEMOB BOJALI I10-
paaka 1,0 m, cymiecTBeHHBIM HEJOCTATKOM CTPOHTEILCTBA KOJMXO3HLIX HA-
COCHBIX CTaHUHH $IBJAJACL ¢/1ab0CTh AepeBAHHLIX OCHOBAHHH Moj JBHra-
TEJSMH, YTO 3a4acTYI0 JHIIAJO BO3MOMHOCTH JlaTh JABHCATE/I0 MOJIHOEe
YHCI0 060pPOTOB.

Ilpn opranusanmu SKCNIyaTallid HAaCOCHBIX cTaHIHiI HabGmomainch:

a) vacTble 3allepHKKH B CHaOKeHHH He()TenpoJIYKTAMH M TeXHHUECKOM
O0CHyKHBAHHK CTaHUHH co ctopoHst MTC, cB3aHHbLIE ¢ OTCYTCTBHEM TpaH-
enopra H paszdpocaHHOCTbIO OGBEKTOB;

6) HelOCTATOYHOCTL MJIAHOBO-NPELYNPEAHTEBHBIX TEeXHHUECKHX YXO-
AOB 3a MallHHAaMH;

B) OTCYTCTBHe yueTa MoJaBaeMoil BOABI; -

) HelOCTATOK PEMOHTHEIX CPEACTB HA CTAHUHAX W KbaJH(QHIHPOBaH-
HbIX KaJpoB B KOJX03aXx. -

B pesyabraTe HenbiTaHHil, NpoBeAeHHLIX B Tedende 103 amcit (¢ Mas
no CeHTAOPL) Ha OJIHONH H3 KOJXO3HEIX HacocHBIX cranuuii Hosoyprenucko-
ro paiiona, obopyaoBaHHOH ABHratesdem «Kpacuuil nporpeccy» MOUIHOCTbIO
18 2. ¢. m uentpobGeHeIM HacocoMm auamerpom 200 ma  3aBoda M.
M. M. Kaaununa, noayuenb! ObUIH clAedylOllHe 3KCMJYATANHOHHBIE MOKa-
saTtend padoThl CTAHUMHH: CpefHsAs BelcOoTa HoabeMa — |45 m; ceKyHAHas
nojaua Bojibl — 77 afcex; uacoBoit pacxop ropiouero — 6,06 xzftuac; unc-
J0 oboporos ABHratesns — 244 o0/muwx; cpefHAA TPOAONAKHTEALHOCTL pa-
Gouero nHA — 15,2 wac.;, nojavya BOJAbB HaA | K2 COXKIKEHHOrQ TONJHBA —
45,6 M3[ke; nonesnasi paGora | ke comkennoro Tonausa — 67,1 T/m/ke;
TepMHUECKHi K. n. A. — 1,55%,.

CpasHeHne cpeaHero TEPMHUECKOro K. I. JI. H CpejHeill CeKyHIHON Mo-
Jiaud BOAbLl C pe3yJabTATAMH HCIOBITAHHA 9TOH CTAaHUHMH, [POH3BeJEHHOrO
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flIpH BRICOTE NOABEMA. CXOAHOH CO CpeiiHell BBICOTOH NoAbeMa, 3a mepHOA
3 HabAI0[IeHHIT NOKa3an0, YTG BeJH4HHB MX npHMepHo Ha 10%; Hmxe Bean-
IHH, MOJYYEHHHIX NMPH HCNLITAHHH.
r ITouTH Takoii e pesyJbTaT CpABHEHHS CPelHHX 3a AAHTEALHBIH H KO-
. POTKHH NMEpPHOAL! BpeMeHH TNokasartedei paforsl Obir HaliicH H NPH ONUCaH-
! HOGM BREILIE HCCJACAOBAHHH SKCMJYATAUHH HACOCHOH CTaHUHH, MOCTPOCHHOH
~ coBxosoM B Hoeoyprenuckom paitone.

- IlpencraBaeHnblilt KpaTkuit aHanH3 pabGoThl HACOCHLIX YCTAHOBOK MAa-
F NIOH MOIIHOCTH ¢ UEHTPOoGeKHLIMH HACOCAMH MOKa3BIBaeT, K KaKoMy no-
E HEZEHHI0 3((QCKTHBHOCTH TPHBOJAHT TNpeHeOpelKeHHe TeMH HAH HHBIMH
| NpaBHJAAMH KOMIEHOBKH HACOCHBLIX arperatoB MpH MaJoil BLICOTE NMOAbeMa.

A ONbIT CTPOHTEJIbLCTBA MEXKOJIXO3HbIX HACOCHBIX CTAHLLHRA

. Jlerom 1937 r. na kanane lllasar 8 Hopo-Yprenue noj pykoBoacTBOM
- Mmx. B, EBMeHTheBa 6Gnisia mocTpoeHa mepeas B Xope3Me OnbITHas ycra-

E' HOBKa ¢ HH3KOHaNOPHLIM, BepPTHKAaJBLHEM HACOCOM nponejgiepHorag THIA,
A BhimylleHHLIM [IATHrOopckHM pemonTHO-Mexannuecknm 3asoaom Hapkou-
2 sema (pue. 6). Konerpykuns nacoca noa Mapkoir I[IB-1 paspaGorana B

JIeHHHrpaJACcKOM HHAYCTpHAJABHOM HHCTHTYTe no 3azanmio HK3 CCCP,

Pic. 6, YcTaHOBKa ¢ BePTHKaILHKM nponeaiepuniM nacocom [1B-1
no npoexkty Hapkomaema CCCP.

BeprukanbHoe ucnojiHeHHe Hacoca, GEI0 BHIOPAHO BBHAV ero MeHblueii
META/IOEMKOCTH H MOCTOSHHON TrOTOBHOCTH HAacoca K Nycky Oes IpejBa-
PUTENLHOTO 3anoJHeHHs BOAOH. MeMKOAX03Hble CTAHUMH, CTPOHBIITHECH [0
poekTaM Ynpaauca, paspaGoranHuiM npu yuactun CAHHUMWUPH, umeau ot
OHOr0 A0 Tpex arperartoB, COCTOALIHX H3 HedTaHoro asurareasn <«[loGepa»
" MOMHOCTbIO 25 4. ¢. npH 500 o6/mux u nacoca IB-1.

. Kaxanii Hacoc MOHTHpOBaJCH B OTAeNbHOII BomnosaGopHoil KaMmepe
' (pue. 7). Kameprre GJ0KH OBIM 3aNPOEKTHPOBAHEL H3 JKIKCHOrO KHpIHYA.
B Kaxpgod kamepe npejaycMarpHBaJHCh YCTAHOBKAa IIHTA H WIAHAOp AAS
OTKJIOUEHHS ee M. ONOPOMKHEHHH BO BpeMs pPEeBH3HH Hacoca. B oTAebHBIX
CAy4asX CTPOWJHCH CTAaHIHH C JePeBAHHBIMH BOA03aGOPHLIMH KaMepaMH,
JBHratenn pasMemiajqHch B KanHTaJbHHEIX MAalIHHHBIX 3JaHHAX.

' Ha_puc. 8 nana cxeMa pasaMellleHHsi HACOCHBIX CTaHIHil ¢ BepTHKA/b-
~ HEIMH IpONeJJIepHBIMH HACOCaMH.
- Ry Corpyankamn CAHHUHUPHU noa pykososcreom T. A. Koanakosoii

. 6uan npoBesiennl B 1938 . npoH3BOJACTBEHHBIE HCHOBITAHHA TPeX HOBHIX
 MEMKOJXO3HBIX HACOCHBIX CTaHIMIL
,‘. ‘B pesyabrate Habni0/eHHIl 32 SKCOJyaTalHeH HACOCHLIX CTAHILMIT 1aH-
- HOro tHna, npoBeieHnniX A, A. UepkacoBhEIM Ha ABYXArperatHoi CTAHLHH
- cfc Illapat-Kana 3a 39 ameil — ¢ MOJOBHHBI HIOJS MO KGOHEl aBrycra, —
 GBIIH nOAyueHbl CAeAYIOLIHe 3SKCIYaTalHOHHBE [OKasareaw (Ha OQHH
. arperart): cpeAHsas BhICOTa noabeMa — 1,95 M, CeKyHIHas mnojaua BOJAL —
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224 afcex; pacxon Tommuea Ha | mMammHO-uac. —4,5 Ke/wac; mnoxava BOAHI

Ha | k2 coxckenHoro Tonausa — 174 m3(ke; nosesHan paboTra Ha | Ke COX-

skeHHOro Ttomauea —340 7eat/ke; TepMuueckmii K. m. g. arperata —8%.

3a Bpems nabJiofeHui

0b0llaag NPoAOJKHTEJbHOCTD

, NpoCTOEB HACOCHEIX arpera-

| TOB cocTtaBuaa oxojao 70%

206 & &0 _ BPEMEHH HX BO3MOXHOH pa-

l?ﬁ*ﬁ , r forul. Hume paccMOTpPeHh

, | : - NMPHYHHLL 3THX MPOCTOEB. 34

| 100% npunumaerca o0madn

) : NPOAO/MKHTEJILHOCTh NPOCTOR
000HX arperartos:

T H[JIWHHI:] HEMOAA TOK %

I
Ill
el

p——— ~ -%—— HeucnpasHocTe 060pyAOBaHHA:

" = ABHraTenei 14
plul I’jﬁ.l
1

nepenayx
Opranu3aunoHLe Hemoaa JKH:
] OTCYTCTBHE TOPIOYErD 0,0
T e— * HOYHEIC TPOCTOH 50,5
%,L BRHIXOAHBIE JHH 12,5
s = [TpopuiBsl Aamb MALIHHHOTS Ka-
el Hana 0,5.

RS

Ha Bcex HacOCHBIX CTAH- -

B LHAX Y Npone/aepHeX Haco-
o COB BHYTPEHHHE HAnpapJsio-

X E —/j_ e I0JIIHIHHKH, CMasKa
4 KOTODEIX [1POH3BOAHJIACE BO-

: b TPO
Puc. 7. Mexxonxosnaa asyXarperatnafd Hacoc- foft M3 EDEL ﬁHCE%.,
was craHumd ¢ Hacocamu [1B-1 Ha kamane llla-  WSHAIIHBAJIHCL. HJABTPBL A

BaT, NOCTPOEnHas Mo nNPoeKkTy ¥ npaauca. CTBOBAJaH HEYAOBJAETBOPH-
reabHo. DBepriukagbHBIH @ 3a-
TOMVIEHHEI THN HAcOca YCJAOMKHAA ocMOTp pafounx uvacted Hacoca B K-
cnayatauuMu ¥ pasOoOpKy ero AJfA pemoHTa. YCTaHoBKa IIKHBA HAacoca Ha
KOHCOALHOM KOHIle AJHHHOTO Baja OKasajach HeylauHoH, TaK Kak BHI3BI-
Bajaa Waru6 paja OT HATSMKEeHHs! MPHBOIHOrO peMHs. JaKpelvieHHe JIOTAaTOK
paGouero KoJdeca BO BTYJKe ObWIO HeHaJexHbIM: paccaadisanoch BO Bpemd
paGoTH ¥ NMPHBOAWIO K MOJOMKAaM Jonartok. HyryH kak Meranan Ad Jona-
TOK cjiab, [03TOMY y JOMAaTOK OObIYHO OTJAdMBEIBAMHCE 3alHHE KOHIH,
4aCTO — H BCHA JIONACTh.

Takum obGpazoM, paccMOTpPeHHBIe HACOCHEIE YCTAHOBKH He OBIH coBep-
HIEHHBIMH TJiaBHBIM nﬁpaanm BBHAY HaJHYHA HENOCTATKOER B KOHCTPYKIIHH
CCHOBHBIX MacTel (IBMratenf, mepemavyu, Hacoca H BOAOMNPHEMHOro cCOOpY-
WEeHHA), 8 TakKKe HH3KOro KauyecTBa MOHTaXa M OpraHHsaniH skcijayara-
nin. Pacxon medTH B ABHrATeNsX M 4HCAO O000POTOB HX 3aBHCAT He OT
HAPPY3KH ABHraTeJssd, a OT KBaJHOHKAUHH MamMHHCTA — OT TOro, Kak IO-
chelHHil CYMEeT OTperyJupoBaTth nogady HedTH, BOALI B IHAHHID H HpH-
ToK oxgamjaaioutell Boabl. YacTo MalIHHHCT HaMEPEHHO NOHHIKAeT YHCJIO

ofoporos aBurartess, 4TOOL YMEHBUIHTH pAacXoj roployero.
C KamablM TOMOM INIOIaAH MAIIHHHOrO OpOLIEHHA BCe YBeJH'UHBA-

ance. O6uias MouHocTh BCeX HACOCHBIX YCTAQHOBOK BOSpOC/Aa MOYTH A0

20 Teic. 4. ¢. Tak mponposmxkanock go konua 1940 r., Korja Guuta saBepuieHa
nepeas ouepeAab paGoT MO PEKOHCTPYKHUHH TrOJ0OBHOro MNHTaHHi MppHra-

UMOHHHIX KaHAaJ 0B H 3HAUKWTEeNbHAA YacTh 3eéMeNb YHCHPHOTO OpPOLIEHHA
LnepepeieHa Ha caMOTeuHoe OpOLIeHHE,
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B nepuon Beaunkoii OteuectBeHHOIl BOHHBI B CBA3H ¢ GOJLIIHME 34-
TPYIHEHHAMH B CHAOKeHMH HACOCHBIX VCTAHOBOK KHIAKHM TOILIHBOM KOJI<
~ XCG3bl CTPEMHJIHCH TIOAABATL OPOCHTEJNBHYIO BOAY CaMOTeKGM. CBOHMH CH-
'\ JiaMd OHH CTDOHJIH MOAMNOpPHbLIE COOPYXKEHHS Ha MEJKHX H KpPYNHbLIX KaHa-
- aax. Tak, B XopeaMcKoii 06/JACTH TaKHX COOPYKeHHHi OBLIO MOCTPOEHO
-~ ceeime 200. OnHako STH COOpYIKEHHS HAHOCHJH ymepG HppPHralHOHHOMN
~ CeTH M ToceBaM, TAK KaK MPOHCXOAMJIO HMHTEHCHBHOE 3aHJEeHHEe KaHaJoB,
~ OCOOEHHO HA TOJIOBHBIX yuyacTKaX, YMeHbIIajach HX NPOMYCKHas cnocol-
‘HocTb (TpeboBajioch NMPOH3BOAHTL OUHCTKY HBA-TPH pasa B TeueHHe MOJHB-
Horo mepHoua).

Puc. 8. Cxema pasMenmedss HAcOCHWX cTarRuMii ¢ nacocamu [1B-1:
& =NOCTpOeRAEEe 30 1939 r.; O-naMeuycHnse K nocrpofixe; 7, 2, 3=wucio arperaron.

= B pesysbTare CO3/laHHA MHOTOYMCJIEHHEIX MOANOPOB MPH OTCYTCTBHH
.- COpPOCHBIX CHCTEM 3eMJH, NpHJeramlllde K KaHajaM, cTajn 3abGosaul-
. BAaThCH B TO BpeMsi, KaKk 3eMAH KOJIXO30B, pacrojoXKeHHEX B XBOCTOBBIX
| HacTAX KaHajoB, CTpajajH OT HeJ0CTaTKa BOJHL.

- Benencrene naMeHeHHil, HAGMIONABIIHXCS B CHCTEME MOJAYH BOJLI, pac-
. OpefesieHHe TJollafeill MalIMHHONO OpPOLUEHHs W HX pasMepsl H3 roja
. B roa MeHsjHch. HanGosbiuce npHMeHeHle NONYYHIH MeJKHe HacoCHble
~ VCTAHOBKH BPEMEHHOTO THMA, JeHCTBYIOUIHe HHOTJAA JIHIIL B TeueHHe KO-
~ POTKOrO MEpHONA BpeMeHH, a TaKiKe YCTAHOBKHM /IS OTKaYKH TPYHTOBBIX
- Boa. Hacocnoe oGopyiosadue 3a 5TH ToAbl H3HOCHJIOCH. 3aBe3eHHBlE JIO
- 1940 r. BepTHKaJBHBIE Mpone/epHBle HACOCH BCJCACTBHE OTCYTCTBHA pery-
~ MPHOTO TEXHHYECKOr0 HaA30pa, a TaKKe HECOBEPIIEHCTBA KOHCTDYKUHH
~ BHUIH H3 CTPOST.

~ Mo 1948 r. paGoranu mHacocHble YCTAHOBKH, COCTOSIIHE H3 TpPaKTOpa
- CXT3 15/30 mourocteio Ha wKnee 28 4. ¢. H MaJEHBEKOro LEHTPOGEIKHOro
~ Hacoca auamerpom 200 ma, 3aGupasuiero Boay HemocpejACTBEHHO H3 MHTAIO-
- miero kaHana. IlpoHsBogHTenbHOCTh TAaKOH YCTAHOBKH cocTaBasna 250—
| '_"-.-“r"' yac. OnHa ycraHoBKa opowana ot 50 no 80 2a xjonuaTHHKAE.

- Dbogblias pacnpoCTpaHEHHOCTb TAKHX YCTAHOBOK H OTHOCHTEJLHO HH3-
i HX 3((PeKTHBHOCTL CO3MaaH HeoOXOAHMOCTh PEKOHCTPVKUNH YCTaHOBOK
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YCTPOHCTBO BOJO3ABOPA

. Ha uppurauioHHBX HAcOCHEIX CTaHUMAX B HH30BbAX Amy-lapbu Obinn
00caAe10Batbl BO/I03aGOPEl CJEAYIOIUX THIIOB:

1) HemocpeacTBeHHBIH BOA03a00Op ¢ VKAALKON, BeachBawuleii Tpyob!
. Ha cBasAx, Gea Kpenaenust Gepera (cM. puc. 5);

2) HenocpeAcTBeHHbIH 3a00p BOALI H3 NHTAOUIEro KaHaja ¢ BepTH-
KaJbHBIM KpemienueMm Oepera no3zaan BcacuBaloumiuX Tpyve (cMm. pHe. 3);

3) HeboaeliHe Kamepbt B Oepere KaHaaa, TPHMHTHBHON KOHCTPYKILMH,
0e3 LIHTOB W peIeTOK;

4) Takie Ke TNPHMHTHBHEIE KaMepbl C MNOJBOAANIEM  pyvecaoMm (cu.
pHe. 4);

o) BoaosafopHBle KaMepbl HHXKeHepHOro THNa (cM. pHC, 7).

HanGosee pacnpocTpaHeH mnepBblH THo Bojaoszatopos, BoaozaGopos
HHKEHEePHOro THNA MeHbLllle Beex.

HaGnmonenus Han BojaczaGopaMH MOKasajad, YTO npeiloXpaHHTe LHbLIC
CCTKH Ha BeacniBawomux TpyGax Hacocos ObICTpo sacopsiorc:. HeoGxosu-
Maf uacras OYHCTKA CETOK CO3/laeT SHAYHTe/IbHBIE Heyn0o0CTBa B SKCMJya-
TAUHH, KOTOPBIX OOhHO H3Derawor, He CTaBfd MNpPeJOXPAHHTENLHBIX CETOK.
Oumerky nacoca, Haxoasiuerocs Ha Gepery, NpoH3BOJAHTHL Jerue,

bBopeba ¢ saunaennem sogoszabopa siBjasgercss HauOoJjee BaXHOH. 3a-
HaeHHs BcachiBalowmx TpyO Bo Bpemsi paborhl He npoHCXOAHT. Ilo Mepe
OTJIOXEHHA HAHOCOB B pVCJE NMHTAIOWEr0 KaHaja JHO ero roBbiIaercsd, H
BOKPYr BcachiBawomux tpy0, KOTOphlie Ha BCeX CTAHIHAX ONYUIeHH Ha Mak-
CHMaJbHylo rAyGHHY, uYTOOL NPOH3BOJAHTL NpeAnoceBHbie MOJHBLL, O6pa-
aylorcs yrayGaenis B Biae BopoHoK. TIpn ocTaHOBKe HACOCHON CTAHIHH HA
HECKOJILKO JAHEell 5TH BOPOHKH 3anoJHSAIOTCH OTJOMEHHAMH, W BCackiBalouiHe
TpyOLl OKAa3BIBAIOTCS 3aHJEHHBIMH Ha 0GOJbIIYIO TVOHHY, YTO HHOrAA BbL!-
BOJIHT HACOCHYIO VCTAHOBKY H3 CTpOS.

BosozaGopinie Kamepnt (23 UIMTOBLIX 3aTBOPOB H NpeoXpaHHTENLHLIX
peweToK B OTHOWEHHH 3aCOpPeHHs HACOCOB M  3aHJIEHHS BCACHIBAIOUIMX
Tpy0 He HMEIOT HHKAKHX NPeHMYLIECTE 110 CPAaBHEHHIO C HEenocpeACTBEeHHbIM
Bojo3abopoM. HaoGopor, onn 3amagiores u 3acopsorcs GoJblue, YyeM pye-
JIO KaHaja.

Ha Ttex cranumsix, rae scaceiBaoliHe TpyGnl HACOCOB ONMYIUIEeHBl B He-
GoabiliHe NMPAMOYroJibHLIE KaMephl, cienaHHele Ha Oepery kKaHaJja, 4acro
BO BpeMs palorel nmozajaH sTHX TPYO 00pasyiorcs yCTOHYHBBIE BOPOHKH M
NPOHCXOAHMT BCACHIBAHME BO3JAyXd, CHJALHO CHHMKAIOULEE [POH3BOJHTEIh-
HOCTh Hacoca. BopoHKH HalGaiofaloTesi jaxe NpH 3HAYHTEJLHOH rayGnme
Nnorpy;KeHHs BcaceBaoweid Tpyosl (a0 1,5 m).

B aByx cay4asax BOpPOHKH OBIIH YHHYTOXEHBI NyTeM YCTaHOBKH [O-
34/l BCACBIBAIONHX TPYD BepTHKAJNBHBEIX NepeBAHHBIX LIHTOB,

BonosaGophbie KaMephl, pacnojioeHHble Henocpeiacteenno Ha Oepery
KaHana, 3auidl0TCA TaKk iKe CHJABHO H OBICTPO, Kak H Kamepnl ¢ MOABO/ASA-
wHM pyenoMm. bosee WaH MeHee onpaBABBAlOT CBOe HAa3HaueHHe TOJNBKO
BOA03200pPHLIE KaMephl HHMKeHepHOro THna, Oes noiBoasulero pycaa, cHab-
JKEHHBbIE peleTKaMH M IUHTAMH AAA 34aKpHITHA HX BO BPeMsl OCTAHOBKH
arperatoB. Ho raxne xamepwl — HanGojee jaoporag H CJAOMHAas B CTPOH-
TEJALCTBE YaCTh HACOCHON YCTAHOBKM: CTOHMOCTL €€ COCTABJSET NPHMEPHO
1/3 croumoct Beeli cranuud., OHH NPHMEHAJHCL HAa MEXKKO/IXO3HBIX Ha-
COCHAIX CTaHIIHAX ¢ BEDTHRKAJBHEIMH Hpﬂl’[&‘-}.“.(‘[ﬂ-[ﬂﬂlili HacocaMHd H noche
sroro Gosbmie He crpomincs go 1962 r., korpa Geita nocTpoeHa MoUHASA
HacoCHaA CTaHUNS C BePTHKAJBLHBIMH OCEBHIMH HACOCAMH.

Takum o6pasom, And HPPHTALHOHHBIX HACOCHHIX YCTAHOBOK MAJIOH
MOIIHOCTH Ha AMYAapbHHCKHX HPPHFAUMOHHBIX CHCTEMAX pPalHOHAJbHLIM
OKas3ajca HemocpencTBeHHBH BoA03abop ¢ VCTPOHCTBOM . BCAachIBalOILCH
TpyOGB H3 IBVX UJIH Tpex uacTei.
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FOPH30OHTANNBHBIE NMPOMNEJIJIEPHBIE HACOCHBIE ATPErATHI
KOHCTPYKILHH CAHHHPH — HBIInr

[Tepronavanseo 8 CAHHMUHUPH npn yuactuw astopa nenanncs no-
NLITKH PEeKOMEHI0BaTh BEPTHKAJAbHBII nponeasepHblii Hacoc B OTKPBITOH
KaMepe. B Jlﬂﬁﬂpﬂ‘l‘ﬂ[ﬂlﬂ Obl1a M3roTOBJICHA ONBITHAN YCTAHOBKA B HATY-
paabHyl0 BeJHunHY. I'mapaBianiyeckHe HCOBITAHHA ee JAanH GaaronpHATHBE
pe3yaAbTaThl, HO BHCIAPHTE 3TY YVCTAHOBKY B NpoH3BOACTBO HE Vvaaaoce no
NpHUHHE OTHOCHTEALHO BHICOKOH CTOMMOCTH CTAHIHOHHOrO y3/da KaMepHOro
THMA B CPABHEHHH C [PYTHMH PAaclpOCTPAHEHHEIMH B HH30BbAX Amy-llapbu
BHIAMH Bpjosabopa. -

HeckoabKo no3aHee B Xope3McKylo 006AacTh, KpoMe BepTHKAJNbHBIX MPO-
neafepHBIX HacocoB, OLiK 3aBe3cHn B He(OOJBINOM KOJHYECTBe rOpHSOH-
TasbHble NponejiepHbie HACOCH, KOTOpPHE NPHBOAWANCHE B [eficTBHe Hed-
TeABHraTeNAMH MOImHOCTEIO 22 1 25 4. ¢. OaHAKO HacoChl He HMEJIM JIONHK-
HGIO yCmexa no ABYM OCHOBHBIM NPHUHHAM: BO-NEpBLIX, BaJ Hacoca HMeJ
BHYTPEHHNIT HANpaBAAIOUHE NOAMHINHHK CKOAL3ALET0 TPEHHS, CMOHTHPO-
BaHHBII BO BTYJKe BLINPABJAOUEro anmapara W He OTBeuaioniuii Tpeho-
BaHAAM 3aUHTHI TPVUIHXCA MNOBePXHOCTEH OT B3BCICHHBIX HAHOCOB; BO-
BTOPHIX, JJIS 3apAAKH HAcOca BOJON Mepej myckoM OB MpHMeHeH PYYHOIl
BAKYYMHACOC CJAHIIKOM MaJjoif NMpOH3BOJAHTeABHOCTH. B pesyiabTare Haco-
cbl 3anyckaJdHchk B paGoTy ¢ GoabIIHM TPYAOM M OBbIIH noiBepiKeHbl OHICT-
pOMY H3HOCY BHYTPEHHHX YIIOTHEHHil B 3KCmuyaTalHH, 4To MPHBOAHIO K
HLITEP-['. Hanopa H CHHH{EHHIO ﬂpﬂHBBﬂIﬂlTEﬂhHﬁETH }’{'TI—IHGBHIL K['Iﬂ'."l-'IE TOTO,
KOHCTPYKIHSA LIKHBHOrO NpHBOAA Hacoca TpefoBaja YCTpOHCTBA HAdexk-
Horo (yHAaMeHTa H TIMATEJAbLHOrO MOHTaRa.

Iaa nopuitiennsa s¢h¢pekTHBHOCTH pabOTH HH3KOHANOPHLIX OPOCHTEL-
HLIX HACOCHBLIX YCTAHOBOK CJEN0BaNO0:

1) npoBecTH KanuTajdbHYI0 PEKOHCTPYKUHIO TPaKTOPHEIX HACOCHKIX
VCTAHOBOK € MaJbiMH LEHTPOOeKHBIMH HacoCaMH;

2) npaBMJbHO HCHOJb30BATH MOJHATYI0 BOAY (He NONMYCKaTh ee MO-
Teph, OCOGEHHO B MEpPHOJA HOYHLIX MOJIHBOB); oGecrneuuTs GecnepeGOHHBIN
0aB03 ropiovero ¢ HedreGassl HAa HACOCHBle YCTAHOBKH, a TakKie cOXpa-
HEThb HACOCHBIE YCTAHOBKH BO BpeMs Hepaboudero nepHojia; NMOBBICHTH KBa-
AuhHKALNI0 KOJXO3HBIX Kajapos, OO6CAYIKHBAIOIIHX HACOCHBle YCTaHOBKH.

OnuHcanHble BHILIE Pe3YJAbTATHl NMPOH3BOACTBEHHLIX HCMBITAHHH OPOCH-
TEABHLIX HACOCHBIX VCTAHOBOK MaJoil MOUIHOCTH YKaskBaJdH Ha TO, 4YTO
PEKOHCTPYKIHA TPAaKTOPHBIX HACOCHLIX VCTAHOBOK NOJMHA 3aKAOYaThCA!

1) B paspaGoTKe KOHCTPYKIHH TFOPH3OHTAJBHOrO MponepiepHoro Ha-
coca ¢ pabounm xojsecoM aHametpoM 350 mm u TpybonpoBOIOM, HMEIOUIHM
SKOHOMHUECKH BHITOJHBIN JAHAMETP, NPH 3TOM  104#HB OHITh TNPHHATH
MeEPBL no yerpaHerHHIo BLISABJAEHHBIX HeJOCTATKOB obOc1e10BAHHBIX HACOCHBIX
yeraHoBok (Hamo obGecnmeudTh JMErKOCTL OYHCTKM — 3aCOPEHHOrO Hacoca H
ApefynpeluTh NpekACBPeMEHHBIl H3HOC HanpaBasioONlero NOAMHNHAKA);

9) B 3aMeHe Ha TPAKTOPHHIX HACOCHBIX YCTAHOBKax HEHTPOGEHHBIX
H&COCOB Manabix pasmepoe (250, 200 u 150 mm) ropH3OHTaJbHBIMH TpO-
NMeJAepHBIMH HAcocaMH; B 3TOM CJydae 3HAUHTE/ILHO MOBHICATCA TepMHYEe-
CKHe K. Il. JI. YCTAHOBOK, 4 MPOH3BOJHTC/ILHOCTE BO3PACTET HE MEHLILE, ‘M
1o 1200 m¥/eae, BMecto cymecteyioumx 200—300 m¥/«ac;

3) B NpHMEHEHHH HACOCHLIX VCTAHOBOK MPEHMYIIECTBEHHO € Hemocpe-
CTBEHHBIM 3a60poM BOjbI H3 HCTOUHHKA OpPOLICHHS;

4) B VYCTAaHOBKe HacOCOB Ha pamax 0Oe3 (yHAaMeHTOB;

5) B ycrpoiicTBe JIerKkHX HaBeCOB HaJl JABHraTeJfAMH BMECTO MalllHH-
HBIX 371aHHH.

Bce 370 MO3BOAHT MAKCHMAaJbHO CHHSHTR KanmHTaJbHble 3aTpaTel 0O
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PEKOHCTPYKIIHH HacOCHBIX YCTAHOBOK. Kpome TOro, TakHe YCTAHOBKH MOM-
HO JIETKO MEPeHOCHThH ¢ MecTa Ha MECTO, YTO ABJAACTCS BaXKHEIM CBOICTBOM
MAallHHHBEIX OpPOCHTEABHLIX cHcTeM BpemenHoro tuna, Cpeayer ornaBaTte
npejanouTeHHe OJAHOATPEraTHLIM M JABYXarperaTHhIM YCTaHOBKaM,
IlanbHeiimero 3HaYHTE/NLHOTO CHHIKEHHS SKCIVIYaTALHOHHBIX PacXoloB
MOHO JOCTHTHYTH 3aMEHOH KepOCHHOBHIX TpaxTopoB aH3edsHRIMH. Ha
YCTAHOBKaX CO CTALHOHAPHLIMH He(TAHBLIMH ABHraTeJAMH HAaJ0 MpemycMo-
TPETh BO3MOXKHOCTh IOABOAA TPaKTOpa B KauecTBe pe3epBHOrO JABHraTe.s.
Jns npoBepkH HaMeueHHLIX MeponpHATHI HaMu B 1944 r. Obin ocy-
IEeCTBJI€H MOHTaXK ABYXarperaTHol pauHoOHAaJH3HPOBAHHON HaCOCHOH ycra-
HOBKH ¢ ONBITHBIMH rOPH3OHTAJLHBIMH NponeJjJepHEIMH HacocaMH CBapHORK
KOHCTPYKOHH aAHameTpoMm 350 mm H cTauHOHAapHBEIMH HedTeaBHraTesIMH
MouHOCThIO 18 H 25 4. ¢, Ha p. Cup-[lapbe okono pasbeaga Ne 56 Taw-

KeHTCKOH JKeJle3HOoil J0pori.
B pesyabraTe 3KCIJyaTalHMOHHWIX HCNHITAHHEA arperata (MOHIHOCTHIO

18 4. ¢.) sroit ycranoBk 7 HioHs 1946 r. mocse aByX JeT 3KCNAyaTalHH
6biH MOJIYMEeHH! CAeAVIOllHe pe3ybTaThl; reoMeTpHuecKas BHICOTAa MOABE-
ma — 1,25 m, maHomeTpHuecKHil Hanop — 1,6 M, momaua Boawi—210 .a/cex,
pacxon ropiovero —3,87 xefuac, oGopore aBHrarens —238 ob/mun., oGopo-
Tl Hacoca — 612 o6fmun, opueHTHpOBOUHaf 3arpyska asuratens — 41°%/:
K03 QHLUHEHT CKOJMbXKeHHs npuBogHOro pemHsa —0,96; TepMuuecknii K. m. I
arperata —b6%; nomaya Boaw Ha | K2 comkeHHOro tonausa —195 m3/xa.

Y 10BNETBOPHTE/IBHEIE PE3YJbTAThl SKCHJVATAIHOHHCIO HCIOBITaHHKA,
NPOH3BEOEHHOIO B He(JaronpHATHHIX A5 HACOCHOH YCTAHOBKH YCJIOBHAX
(BEICOTA MOABEMA HOYTH B YEThIpE pasa MeHblle ONTHMAJLHOI), MOCAYIKH-
JH OCHOBaHMEM /s BHECEHHA npejiyolKerHa npasHurennctsy Y3CCP B
HioHe 1946 r, o paspabGoTke cepHiHON KOHCTPYKUHH H BHeJPCHHH B HH30BbAX
Amy-JlapbH TOPH3OHTAJBHLIX NPONEJEPHLIX HACOCHLIX arperaTos, KOTO-
peiM Oblia NpHCBOEHa HEH&& [IT-35 CAHUHPH. 9ra pabora BHNOAHEHA

HaMu coeMectHo ¢ C. K. [TepesepseBnim.
[1poH3BOACTBO NpONEJAJEPHBIX HACOCHBIX arperaTos GHIJIO HadaTo B

1947 r. B Tawxkenre (puc. 9).

C 1948 r. MunncrepcrBa ceabckoro xossiicrea ¥Y3CCP n KKACCP,
a 3areM H TypgkmCCP KopeHHbLIM 00pasoM pPEKOHCTPYHPOBAaJH TPAKTOPHBIE
H CTAallHOHAapHBbIe HACOCHBIE YVCTAHOBKH Ha (Gase BHEJAPCHHA FOPH3OHTAJbHBIX
npone/epHbx HacocHuy arperatos III-35 xonerpykuun CAHHHPH
(aue MIBIIWI'). OpocHrenbHas CHOCOGHOCTE 3THX AarperaTtop ¢ TeMm Xe
Tpakropom CXT3 15/30 npesbicuaa 300 ea xgonuatHHka, 49To HaMHOIC:
CHH3HJIO CTOHMOCTh MaMHHHOro opoiueHHd. Hepes ueThipe roga nocne coe-
ro NOSIBAEHHS OHM cTajau npeobaafaloliiM THIOM OPOCHTENBHBIX VCTAHO-
BOK B HH30BbAX Amy-Ilapbi. YcTaHOBOK ¢ UeHTPOGEIKHBIMH HacocaMH oOcTa-
n0Ch OUEeHb HEMHOrO, TOJLKO Ha MeJIKHX OpomnaeMblX ydacTKax

B 1954 r. CAHHMHMPH coBMecTHO ¢ 3aBOAOM-H3roTOBHTejqeM Obiaa
npoMsBejleHa MOJAepHH3auMs NponejJepHHx HacocHux arperartoB. Onu
cTanH Buinyckatbest non mapkoit [M-36M CAHHMMPH. PaspaGoran o
nepefiad B IPOM3BOACTBO JABYXCTYNEHYATBIH MPONeJJepHEI  Hacoc A
noabeMa Boab Ha Bbicory A0 10 a (raGauna). 3asoan Y3CCP BeimycKaaH
HACOCHl arperaTHpOBAHHBIMH C TPAKTOPHHIMH MOTOPAMH H 3JIGKTPOABHra-
TeJAMH.

B 1959 r. onuum H3 3asoaop Y3CCP BHNOYileHH MaJjble MeJHOPATHB-
Hule HacocHuie arperatut 10[1p CAHHHWPH', npeanasnauennsie /s opoue-
HES HeGoabumx yuacTkoB naomansio 50—150 2a (puc. 10). Ilepsas nap-
THA HX nocrynuiaa B Tawaysckylo 00/acTs. 3

! PaspaGoTka nacochmx arperatos kKonerpykuun CAHHHPH u HBIInlT nponapoan-
Aack B 1aGopaTopHH rHAPaBIMYECKHX MalHH NOA PYKOBOACTBOM aBTopa.
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; OtranunteabHoll ocOGeHHOCTRIO HACOCHBIX

YCTAHOBOK

KOHCTPYKIIHH

HBIIuI' spasieTca BO3MOMHOCTE HX MOHTAXKA Ge3 NPOH3BOACTBA CTPOHTEJL-
HhIX paboT. ITH YCTAHOBKH He TpelGyioT (yHaamenros. Mx Jerko wMoxHO
MEPeHOCHTE ¢ MecTa Ha Mecto. MOOHABHOCTE VCTAHOBOK NOC/AYHKHAA OCHOB-
HBIM CTHMYJIOM i HX UWHPOKOro pacnpocTpakeHus,

Puc. 9. Ilepran naptua nacocos MI-35 CAHMWPH, npurotopaennaa x otnpaexe B
Xopeam (1947 r.)

Taxkum obGpa3som,

CyLIeCTBYOIEE

MAalUHHHOE OpOLI€HHe B HH30BBAX

Amy-Ilapbi npencraBaser coGoif npHMep pPa3sBHTHA YCTAaHOBOK BpPeMEHHOrO

HaCOCEl

THNa, 06s1anaiomux BLICOKOH MOOHAbHOCTLIO. Co3faHHbIe CHeuHaNbHO AAf
HH30BHIT Amy-Ilapbu TOPH3OHTAABHBIE NpONeJJepHbie
HACTOsllee BpeMsa [ajieKo 3a HX Mpejebl,

BLIIIITH B

r TNokaszateau paGoTel rOPH3OHTAALHLIX NPONEadepHLIX HACOCHBIX
' | arperaros '-35 CAHHHPH ¢ tpakropamn CXT3 no akram wcnwitanni

¢ B Xopeamcko# oGnactu 3a nepuoa ¢ 12 no 27 nwan 1948 r,

| Pacxox | Mopawa | [loAaua

. BHCOTA | . oooemis sons. |[Poabt Ha 1 kel Opomaeman
& Mecro ycranoskw noasLeMa, M E‘-".n"m:: ' #:,E']_LE nﬁgﬁﬂm, niomans, 2@
!'\_,;..

k:

: Konxos um. Jienuua

b I'ypaenckoro pa#iona 1,08 i 330 200 200

__ Koaxos ,flaruoan*®

. Illasarckoro pafiona 171 8,36 313 135 135

- Koaxos um. JiMuTpoBa

- Ulasarckoro paiiona 1,70 5,80 316 196 —

. Konxos nm. Kmposa

';T"-':, Lasarckoro paitona 1,46 7,36 316 155 180

E:, B 1960 r. UBITuI' cosmectso ¢ 3aBojaMu Obiia MpoBelcHa BTOpas
n MONlepHH3aIHs TpPONe/JepHbIX HACOCHBIX arperatosB (puc. 11).

: - C 1961 r. B npoH3BOACTBE HAaXOAATCH
~ TIF-35M, TIT-35MA, TIT-35 X 2 (puc. 12 u 13). Orn BEINYCKAIOTCA YKOMII-

arperatel moxt mapkamu 10[Ip,
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Puc. 10. Maamii meamoparusuniii uacocHmii arperar 10Mp CAHHUHPH c
prﬁﬂuggamﬂu 250 wae B anamerpe. Mownocts saexTpoasurareas 14 xem
npu 1490 of/mux. vanop 10 5,5 &, npouasoaMTeasHocTL S0—165 a/cer.

JIEKTOBAHHble ABHraTesfMH, Ha OOLIHX paMax c HAacoCaMH, a Takie BCa-
CHIBAIOLUIHMH H HamopHBIMH TpyGompoBojamu B Tawxeute, Camapkanie,
Anamxane, Mankente, Baky m Actpaxa-
HH. JIBurateasaMmu cayxar OLICTPOXOJIHLIE
JH3eAH TPAKTOPHOIO THNA M 3JEKTPOMO-
TOpel. OO0umee KOJAHYECTBO BHIMYIIEHHBIX
KOMIIJIEKTOB IMpessicHao yxe 18 Tthic. B
HACTOAIIlEE BpeMA YKa3aHHHE arperartsl
ABAAIOTCA HanbOoJee pacnpocTpaHeHHBIMH
MEJHOPATHBHLIMH HACOCHBIMH YCTAHOBKAMH
BPEMEHHOTO THIA AJA BHICOT MOABEMA BO-

At & B 10 M B Y3Gekucrane, TypKMEHHH, ST N N G W W
Tamxkukucrane, Kuprusuu u IOxuoft yact N o oo oo
Kasaxckoif pecnyGaHkH, a Takke Ha

Nansuem Bocroke, Ykpauue, B Beaopyc-  Puc. 1l 3oma smroaworo ic-
cun, Kpachonmapckom kpae, Jlutee, Asep- ~ MOTB30BAHHA HACOCOB Al-doM
Oailjpkane M Apyrux pecnyGanKax H pai- :

onax CCCP.

Jna pasbHeiimero ycoBepuIeHCTBOBAHHA KOHCTPYKIHH H pacllHpeHHs
BRITTYCKa MeJHOPATHBHBIX HAaCOCHBIX EFPEI‘ET{}H B HEGGIJHTEPHH rHapas/if-
yeckuX mawuu MBIIuI' 8 1962 r. paspaGotaiu elle OQHH THMO-pa3Mep ro-
PH3OHTAJLHOrO nponesiepHoro Hacoca mox mapkoi OI-8-29,5.

B 1963 r. npoBonnanck 3aBOJCKHE HCOBITAHHA SKCNEPHMEHTAILHOrO
obpasna uacoca. Ilo pemennio coiosHoro npasHteabcTsa, B 1963 r. Hacoc-
Hole arperatnt [1I-35 X 2 ¢ auseasmu KJIM-100 npuustet DBuewrroprom
aas nocraskn Ha KyOy. llo saganmio «Mammuskcnoprar B jabopaTopui
onpeiesiiyiH TeXHHYeCKHe VC/AOBHS HA 5TH HAacOCHBIG arperatsi B TPOIMH-
YECKOM HCHOOJAHCHHH, KPOME TOro OKa3aJH HayuHO-TeXHHYECKYID NOMOlLb

3dBOY-H3roTOBHTEJIIO.

Honop, s
o Py By ol B O
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Puc, 13, Mcnuitanne HacocHoro arpera*ra- [II'-35X2 ¢ NpHNOAHATLIM KONEHOM BCA-
. CeiBalomeil TpyGbl BMECTO myckKoporo pakyymsacoca (1954 r.)



YCTAHOBKH 1J11 BOPbEbl ¢ BECEHHHM MAJIOBOJLBEM

Kax Obi1o ormeueHo, B Hu30BbAX Amy-Ilapbn BpemeHamu  (06biuHO:
B Mapre) BO3HHKAET HEOOXOAHMOCTb MO/ANHTHIBATE HEKOTOPHE 13 CHCTEM
CaMOTEYHOro OpOLIeHHA.

B Taxkue nepMojibl Ha peKe M B roJIOBax OTAEJBHHIX KPYNHBIX CaMo-
TeUHBLIX KaHaJOB NPaKTHKYeTCH YCTaHoOBKa MHorHx Garapeir Ha 20—30 u
Goablile FOPH3OHTAJBHBIX MponesJiepHblx HacocoB KoHcTpykuuwn HBIIur,
KoTophle pafoTaloT B TeueHdHe MecsAlla, a 3ateM JeMoHTHpylores. Tak, B
1957 r. Takne Gataped ObIIM CMOHTHPOBAaHBI Ha KaHalax Khi3KeTKeH W HM.
.EEEH]HHH B Kapakaanakun. Taxkoit caywail noBropujcs u B MajIOBOZHOM

Ubl r.

Becno#t 1961 r. na kpynreiiiuem B XopesMckoit oGaactu TauncakHHCKOM
KaHajie ObJIO YCTAHOBJACHO A48 €r0 NOANHTHBAHHA CBLIIE ABYXCOT NpoO-
nejiJIepHLIX HacocHBIX arperatos KoHerpykuuu HBIIuI. B sto ke Bpems
Hs Hexocnosakuy 8 KKACCP npHGBIZIO MATE MOLIHLIX MJaBYuHX AH3EJbHBIX
HACOCHKIX CTaHIHIl NMPOH3BOAHTEALHOCTbIO Mo 7.5 m*feex Kamaasn, npeiHa-
3HAUEHHbIX A/aA nojaud Bojbl H3 AMy-/lapen B kanaaw uM. Jlennna, Kbis-
KerkeH H ap. B 1962 r. B ronose kavasna uM. JleHHHA NMOCTPOWAH MO NpO-
eKTY Y3runpoceibsjekTpo MOILIHYIO 3JEKTPH(HIHPOBAHHYI0 HAaCOCHYIO
cranuuio (puc. 14), xoropas paGoraer B nepHojisl BeCeHHHX MaJOBOAHH H
fnojaer B Kanan no 54 m¥fcex. amypapbHHCKON BOJIBI,

B tom ke 1962 r. BecHOR ana NOANHTHIBAHMSA MarucTpajbHBIX HppH-
FalMOHHLIX KaHanoB B XopeaMmckoit ofjaactH ObL1o cMOHTHpoBaHo 240 Ha-
COCHBIX arperaTtoB ¢ Hacocamu KoHcTpykuuu HMBIlul' u GuicTpoXoaHEIME
AM3EJSAMH TPAKTODHOrO THMNA.

Ha 1963 r., noMuMO yNOMAHYTHX Bbille MNATH TNJaBY4YHX HACOCHLIX:
CTAHOHH H MOIIHOH 3JeKTpuHUHpOBAaHHOI HAacOCHOH cTaHUHM, 3anjaHH-
poBann ycranoeky Ha Geperax Awmy-Ilapon: s KKACCP —250 nponed-
JAepHblx HacocoB xoHcTpykumn MBIIul u B Xopesmckoii oSaacti — 200.

Cnenyer OTMeTHTh, UTO BeceHHee NMOANHTHIBAHHE CAMOTEYHBIX KaHaJOB
NpHHEMMAaeT cHeTeMaTHueckmnil xapakrep. IlostToMy uneasecooGpa3snee M Ha
ApYrHX KpPyNHHIX KaHajgax TmNOCTPOHThL SJAeKTPH(QHUHPOBaHHblIE HACOCHbIE
CTaHIHH ¢ HH3KOHANOPHHIMH OGOJBUIHMH OCeBRHIMH HacocaMH 0(e3 BLIMPAM-
JAIOMWHX annaparoB BMECTO eKerojiHo NOBTOPSIOIIErocs MOHTAaXKa H AeMOH-
Taxa Jo6aBOYHBIX COTEH BPEeMEHHBLIX HACOCHBIX YCTAHOBOK, paboTalOmUX Ha!
KHAKOM TOMJIHBE. :

[MaaByyne HACOCHHIE CTAHUHMH TaKiKe NOAXOAAT K 3THM HeOOBIYHEIM
YCJIOBHAM KPaTKOBPEMEHHON SKCMJIyaTalHH,

K uMcsy nepBHIX NiaByYHX HAacOCHBIX CTaHuMi Ha Amy-Ilapse MOXHO
OTHeCTH NOCTPoeHHYIo Ynpasaennem mexamuzanun MBX TypkmCCP Tpex-
arperaTHvio VCTAHOBKY, CMOHTHPOBAHHYIO Ha MnpAMOYTOJbHOM CTaJbHOM
narpore. HacocHule arperartsl cocTofiT M3 Hedreasurareneir tuna «Kpac-
HelH nporpecc» uau «Kupopen» u nacocos I1I-35.

[Monyuennpie w3 YexocnosakH MOINHBIE NAaBYYHE HACOCHbIE CTAHUHE
HMEIOT CJAEAVIOUIYI0 TeXHHYECKYI0 XapaKTepPHCTHKY: NJaByqHe HacOCHBIe
cranuun [THC-7,5 npennasHauyeHsl AJfl MalDHHHOIO OpOIUEHHS ¢ BOAO3a-
GopoM Ha BOAHBIX OGBEKTAX ¢ MHHHMaJabHOR ray6uuoi 1,4 s (npu pabo-
te) wan 1,0 & (npu nepeMelieHHH) H CKOPOCTHIO TeueHHs A0 7,2 km/4ac.

Kopnyc naasyueid HaCOCHOH CTAHUHH COCTOHT M3 Tpex OTIEJbHBIX
G50KOB, KOHCTPYKTHBHO COEIHHEHHLIX B OIHO UeJioe: AjJHHa Kopnyca —
40,46 m; mupana —9.86 a; BEICOTA CpeIHEro nonToHa —1,00 »; MaKCH-
MasbHas ocajaka —0,80 x; ocajgka HacOCHOH cTaHuHMH npH pabore, CHHTasA
OT OTKpPHITHIX BXOAHEIX naTpyOxoB Hacocos —1,30 M; BojoH3MelIeHHe TpH
ocajlke HAacocHO# cranuud — 260 7; NpOH3BOAHTENBHOCTH HACOCHOH CTaH-
unn 3 X 2,5 m3/cex. npn mMaHoMeTpHuecKoil BhicoTe Hanopa B 6,5 u 80d. CT.
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Hacocnble cranumup o60pyAOBaHEI TPeMs TOPH30HTAJLHBIMH HacOCaMH
C HEmnocpejaCTBEHHHIM NPHBOJAOM OT an3eneil. Kaxnwlii Hacoc umeeT BXOJI-
HOE KOJIEHO C 3aTBOPOM Ha VPOBHE [HA NMOHTOHA W HHAHBHAYAaJbHKIN Ha-

nopHLI TPY6OTPOBO C BO3MOMHOCTLIO MPHCOEAHHEHHS C NPAaBOH HJAH JEeBOH
CTOPOHBI HACOCHOH CTAHIHH.
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Pac. 14. Momnaa veTupexarperaTHas HACOCHAS CTAHLMA Ha FONOBHOM VY4CTKE KaHaAa
uM, Jleanna 8 KKACCP. Beprikaabible nponeaiepHule Hacocsl awameTpom 2,5 M ycra-
HOBAEHB B OTKPHITHX kamepax (1962 r.)

FnaBHBle HacOCHBIe arperaThl BK/IOMAIOT:

a) Auseqb B CYJ10BOM HCIOJHEHHH, HepeBepCHBHEIH, yeThIpeXTAKTHHIH,
NpOCTOr0 JEeHCTBHA, OAHODAAHLIN, NIECTHIHJAHHAPOBHI, ¢ HenocpeaCTBeH-
HBIM BMPBLICKOM TOMJIHBA; YCTaHOBJEH AJA HOMHHaAbHON MommuocTH 290 .. c.
rpu 375 ob/mun;

6) nacoc rOpH3OHTANBHEIH, OJAHOCTYMEHUATHII C AHAroHaJbHLIM pabo-
YHM KOJIECOM, CTAaTOp HACOCA MeXNy BCACHIBAIOHNIHM nNaTpyOKOM H ABOMH-«
HEIM OTBOASILUIHM HANOPHBLIM KOJEHOM pa3beMHBEI B rOpH3OHTANLHON MJOC-
KOCTH; HanopHble natpyGru nmMelor Auamerp 1000 mm; paGoyee KONECO —
OTKPHITOH KOHCTPYKIHH C Hepery/AHpyeMBIMH JONaTKaMH H AHaroHaJbHLIM
MOTOKOM BOMbI;

B) Hanopumiii TpyGonposos HoMHHAajabHOro jauamerpa 1000 ms u ans
HCMHHAJILHOrO JaBjeHnd 2,50 aru MOXKeT NpOoXOJHTH MO NPAaBOH HIAH JeBOH
CTOpOHe CpeJHMX I[IOHTOHOB, OKAHYHBAETCH PEe3HHOBHIMH KOMMEHCaTOpaMH,
ofecneuHBalOMHMH cOeJHHEHHe C MOHTOHHON YacThi0 TpyGompoBOAA.

B saknouense ocraercs ynoOMAHYTH O MNJAaByuell camoxoaHofi Ha-
COCHOH CTaHIHH, nocrpoeHHoll KpacHOBOACKHM CYAOPEMOHTHHIM 3aBOIOM
1o npﬂex-l?r Kb ¥Yacopnapxosa ans o6BofHeHHa mnacrOum; Maccusa Kabli-
Mxap 8 KKACCP. Cranuus uMeer nponsBoanteabHocts 2 m3/cex npu ma-
HOMeTpHuYecKoM Hamope B 20 .



B KpHTHYecKHe MOMEHTH pOJib MAABYYHX HACOCHBIX CTAHUH{i BO3ja-
rajnach Takxe Ha 3emjecocH ¢ moMmamu guamerpom 200 u 300 sm.

Crnenyer 0XHAaTh, UTO NJAABYUHE HACOCHEIe CTAHIHH TAKXKe TNOAyYaT
pacnpocTpanerde B HH30BbsX Amy-Ilapoh.
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B. A. BAPAHOB

PE)XMMBlI PABOTHI YCTAHOBOK MAWKWHHOIO OPOLUEHHSA
B YCJIOBHUAX CPEOLHEH A3HH

Tema 0 pemumMax paloThl OPOCHTENLHBIX HACOCHLIX YCTAHOBOK 00be-
NHHSET BONPOCchHl, OTHOCHIHECH K THADABJHKE, 3HEPreTike, SKOHOMHKE H
ap. IlpumepHEli nian MCCAeJOBAaHHH, HaNpaBAeHHBIX Ha YCOBEpPUICHCTBO-
BaHHE PEKHMOB HACOCHLIX CTaHIHi, maercs B paborax [7T—I11].

Hume MBI yCTa4HABJIHBAaEM B OOLIHX YepTax y4acTHE OPOCHTEJIBLHLIX Ha-
COCHBLIX VCTAHOBOK B CeNbCKOXO3AHCTREHHOM NPOH3BOACTBE, BLISICHAEM

THOHYHEIE PeXMHMB TOJAUK BOJAL B OpOIIZEMbie XO3fHCTBa B YCJAOBHAX
Cpenneil Asuu.

OBIIAS XAPAKTEPHCTHKA YCJIOBHA H TNEPCHEKTHB
PASBHTHS MAILIHHHOINO OPOWIEHHA

PaGora HacocHOii YCTAHOBKH Ha OpOLIEHHH CEJbXO3KYJLTYD B TEHe-
HHe TOJHBHOTO MEepHOAA OTpaxeHa Ha rpadHxe BOAOMOAAYH, cpaBHuBae-*
MOM ¢ rpathHkoM noTpeGHOCTH B BOAE, NMpHBEJIEHHOH K roJoBe MamlHHHOrO
kaHana. [loTpeGHOCTE OpOIIAEMOr0 XO3AHCTBA B BOJAE OMNpeAe/sercH,
MOMHMO OpOLIAEMBIX IJIONLajel, NPpHPOLHLIME akTopaMi  (KJIHMAaTH-
yecKHe it [OYBEHHBIE YCJIOBHSA, MEJHOPATHBHOE COCTOAHHE 3eMenb, COCTaB
OpOMIAeMEIX KYJABTYP), W OPraHH3aUHOHHBIMH MepompHATHAMH (OpraHHaa-
[Msl NOJHBOE M TeXHHKAa OpPOIICHHS).

IMo cxeme Meamopatusioro paiounposatus CCCP [1] pecnyGaHKE
Cpegneil Azuu un [Oro-3anagusii Kasaxctan OTHOCATCA K MOCJEIHHM TpeM
H3 MATH MEJIHOPATHBHBIX pailOHOB CVXOH 30HBL, XapaKTepH3YIOLWHXCH
CAGAVIOUIHME KJIUMATHYECKHMH H MOYBEHHBIMH YC/JIOBHIAMH.

CepepHblii CPENHEA3HATCKUIT MEJHOPATUBHLIA paHoH — cyMMa aKTH3-
Horo Tenaa Beie 10°C cocrapasier oxoao 4000° IlpeoGnanamomue mod-
BB — cepo-Oypble MyCTHIHABE H NyCTHIHHBIE —ceposeMbl. ATMocpepHbie
ocagkn 3a rojg— 70—600 amm. B aror paiion Bxogst lOro-3anagHbiii Ka-
saxcran, CesepHuili Y30ekucran H ceBepHas 4acTh 1ypPKMEHHH.

lleHTpanbHbliE  CPeJHEA3MATCKMIT MEJHOPATHBHBIH  pafoH — cyMMma
aktueHoro Tera Beimwe 10°C pasuserca 4600°. ITousnl — cepo-Gyphie
MyCTHIHHBIE H MyCTHIHHBIE ceposeMbl, ATmocgeprble ocankid B roa— 120—
400 mm. Paiion Bkaouaer 1oxnyio uactk IOro-Sanapnoro Kasaxcrana,
Lientpansubiii YaGexucran, IOxuyio Kuprusmio u Ilenrpaanuyio Typxk-
MEHHUIO. '

HOmxumii CpenHeaswaTcKHii MEJHOPATHBHBIH PaHOH — XapaxkTepusyer-
cs1 caMoii Gojpmroli cymmoii akrHBHoro Tenya Beime 10°C (5300°). Ilpeo6-
AaflalolHe [OYBBl — [YCTHIHHEIE Ccepo3eMbl. ArTmocdepHble Ocaiakm 32a
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To4— 100—500 mm. B cocras paiiona Bxoaar lOxuHbilt Y3bekucrawn,
O0xunft Tapkukucran H [Oxnaa TyprmeHns.

OCmefi XapakTepHCTHKON Bcex Tpex paHOHOB ABJAETCA MOBTOpse-
MOCTb 3acyx cshitie 60% o ovenp Manoe BLINAJEHHE OCANKOB JETOM, BCEro
{—48 mm. Cesep Kuprusum OTHOCHTCA K pesro sacymansomy CeMupeuen-
CKOMY MEJHOPATHBHOMY paHoHy.

Makcumanbuoe: motTpebienie BOAb, 4 CAAOBATEJNLHO M 3JIEKTPOIHEp-
THH, HA NOJHBHl XJONYaTHHKA B CHCTEMaX 3JEKTPOMALIHHHOTO OpOIIEHHS
OOLYHOrO THIA, HE HMEIUHX

@, mYcex

1600 Oy(depHnx BOJOXPAHHIHLL, IPH-
= XOAMTCS HA HIONb M aBrycrT, 4TO
_ e5 COBNAJAET ¢  BO3MOMXHOCTBIO
00 g o A . MaKCHMAaJbHO# BHPAOOTKH 3/]€K-
@m] ‘L-__ TPOSHEPrHH B CpPEJHCA3IHATCKHX
0 | = SHEpProCHCTeMaX,  HCIOAL3YIO-
IHX B 2HAYHTeNLHOH CTeNmeHH
400 SHEPTrHI0 pex JeAHHKOBOroO IH-
Tanud, ~OHaKo, KAK MOKA3aHO
l_ 2 i:L“\\ Ha puc. 1, GHTOBOH CTOK pek
200} —-~ Sl ol W Cpenneft AsuH He COBNAZaeT 1o
M—f k. BpEMEHH MNOJHOCTHLIO € noTpes-
—————1 HOCTAMH OPOUIEHHA XJOMYATHH-
¢ Ka. 3TO pacxoxjeHHe 0CODeHHO
b= 3aMETHO BECHOH BO BpeMmd mpex-
o z NoceBHLIX NOJHBOB, KOrja Tasd-
{ HHE CHEroB B TOPAX TOJABKO
: HAYWHAGTCA, H B HAYANE OCEHH
400 ~— B MepHOj Chajaa CroKa pek,
L R NPOHCXOAAWIEr0 PaHblIe KOHLA

= NoOJMBHOTO cesoHa',
Fﬂﬂ“ I [lpoGaema pery/ HpOBaHHA
: o L_L CTOKA PeK HMEeT MepBOCTeneH-
) =3 HOe 3JHaueHHe KaKk B BOAHOM
LIV W VIV VIR XY 17 W7} yozgficree, TAK H B SHEpreTHke
gL ~ pecny6ank Cpeaueit Asum. B

| - actodilee Bpems B pecnyGiH-
Puc. 1. Pacxoaw pomw 8 pekax Baxm (1), M

Yupumx (2), Hapsm (3) B roas nommxkennoii  kax Cpeaunen A3HM HA THAPO-
BOJOHOCHOCTH B COMOCTABJAGHHM C OCpeiHeH-  SHEPrHio NPHXOAHTCA Ooabuie
HWM  XapaKTEpOM sononoTpebaenua (NYHK- MOJOBHHE EIJIEHTpﬂﬁEJlBHC& On-

THPHAR AHHHA) HAKO B NEPCHeKTHBE BCe BO3-

pacraiouiee 3HavueHue GyAyT MMeTh TeN/iOBble 3/AeKTPOCTAHIHH 0GoJbUION
MOLLHOCTH, paGoTaloniHe Ha TNMPHPOAHOM rase.

VyTeHHble THAPOIHEPreTHUeCKHe, PECYPCH H 3anachl NpHpojHOro rasa
MO3BOJAIOT CHHTATL HX MPAKTHUECKH HEHCUEpmaeMBIMH I7s YNOBJETBOpE-
wisa noTpeGHOCTell HApOAHOro Xo3aiicTBa CcpelHeasHaTCKHX pecnyOaHk, B
NACTHOCTH 3SAEKTpOMallMHHOro opomenus. [IpHrognbie K OpPOLIECHHIO 3EMJH
pecnyGaux Cpenneli AsuM pacnosoxeHbl B Gacceitnax Coip-Ilapbu H Anmy-
Tapbi ¢ HX npHTOKaMu M cocejiHHMH pekamu. IToutu %/a semenb B TOH HJH
HHoll cTenmeHH 3acoJeHbl HJAHW NojBepXKeHhl 3aCOJEHHIO. :

Tak, no nanusiM Apano-Kacnuifickofi KOMNJIEKCHOH — SKCNEAHUHH

COIICa AH CCCP, npencrapaennnim C. JI. MupKunbim [1], B Cpenue#t

| M. fI. Kamuucenit [3] cunraer HeoGxomumbiM OGDPATHTh BHHMaHhe 3aHHTEpPECOBAH-

NLIX OPrafH3amiil Ha BOZMOMHOCThD HCNOALIOBAHHA esibeha MECTHOCTH JUAA CTPOHTEIb-
CTEQ pe3epBHLIX YAl — BOMOEMOB H MaHeBpPEHHHX SC, cOBMEUIEHHBHIX ¢ pe3epBHLME

BOAOEMAMHE HAH CTAHINHAMH MAMHHHOMNG BOAOCOOABEMA.

30



L]
b |

I R S I
¥

b i a

h

JERETE NS

Asun QoHa 3eMenb, NPHrOAHBIX JIA OpPOLIGHHS, W HOoTpedubie Menuopa-
HHH HAa HHUX COCTaBJAIOT:

[laoutaam merro, THC, 2a
H % (3namenateIH) B
Seman Gacceiine

Crip-lapbu Aumy-Jlapbn
He tpeGywomue meanopaumi 1602/27.,6 1854/23,2

TpeGyompe OCyLICHHA 19%/5,1 162/2
Peakuii apenan 1879/32,2 2537/31.7
HutencHBHBIH ApeHaK 845/14,5 1339/16,7
Jlpenax B Gyayuem 1201/20,6 2118/26,4
Beero 5825/100 8010/100,

JeMJH, TpeOylolllHe MEeJHOpPAlHH, PAaCHOJOMKCHE MPEeHMYIECTBEHHO B
XH3HHAX ¥ B OOJBIIHHCTBE pABHHHHBIX pafloHOB, rje KJANMaTHUYCCKHE W
MOYBEHHO-THAPOreONOrHYeCKHe YCJIOBHA CHOCOOCTBYIOT BO3HUKHOBEHHIO W
PA3BHTHIO COJOHYaKOB MAR Ooaor. Taxk, Hanpumep, no aannwm I'. C. Ye-
Kynaesa (omaea MeaHopauun 6. CAHHHUPH), B Augnxkauckoii-# Cypxau-
napbHHCKOR 06.aacTaXx npeobaanaior 3eman, GAaromoJyuHsle B MeaHOpa-
THBUOM OTHOWIeHHH, B TalikeHTCKoi u Pepranckoil obJaCTHX — YACTHUHO
3acosieHHule ¥ 3abosioueHHple, B Dyxapckoit, Xopeamckoit oGaactax ©
Kapaxannakckoit ACCP — 3aconennble B pa3Hoil cCTenmeHH M MOABepIKeH-
Hele 3aconennio; Camapkaniackas u Kawkanapousckas o0JacTH, XOTA H
HMEIOT XOpolilHe 3eMJH, CTpajaloT OT HEeZOCTaTKa OpOCHTEJARHONR BOAH.

B Hacrosilee spems zeMaH, GJaronoJyuHbie B MeJHOPATIBHOM OTHO-
mennn H HauGojee MOCTYNHBIE CAMOTEUHOMY OpOLICHHIO, B Y3GeKCKoi w

- JIDYTHX CPejlHeasHarckuX pecnyGinkaXx B GOJLUIHHCTBE CBOEM OCBOEHHI.

Hancueiiiiee pacuiHpeHHe OpoliaeMblX nJoulafed Bce uaule Tpebyer nmpo-
BefleHHs’-fia HHX MEJHOPATHBHHIX MEPONPHATHI, CBA3AHHEIX C OTKAUYKOIi
HpeHayKHBIX BOJ, & TaKiKe MAUIHHHOINO MOJALEMA OPOCHTEJLHON BOJHL
-IlepBrie HacocHble CTAHOHH MAUIHHHOTO OPOIIEHHA HA TEPPHTOPHN
HblgewHux pecny6ank  CpejHeit A3uM HavaaM MOfABJSTLCH B HayaJje
1900 rr. ITo panmasim H. WM. Beabkosa [13] u nammm [8], B ocHosumx paiionax
MallHHHOro onomeHHs B 1917 r. macunteiBanoch: B Peprauckoit foauHe
(npeumywectsenno na Cwip-Hdapse) g0 100 nacocsnx crammuii, obuias
MOLLHOCTE KoTOophiX mpeswimana 4200 a.c, B pafioHax pex Myprab #
Temxen — 22 cTanuuy MOUIHOCTBIO B cyMMe oKoa0 1500 4. €. # B HH30BBAX
Amy-Hapen B 1915 r.— 52 HacocHBIX cTadHuUHM OOGLIEl MOU{HOCTBHIO CBHILIE
900 4. c. Bee cranuun Gouin 0GOpYAOBaHB B OCHOBHOM He(TAHLIMH JBHLA-

TeJsIMH MOIHOCTBIO 12—120 4. ¢. # ueHTpOGEHHBIMI HACOCAMH THAMETPOM

e . L, . T ™ LS R ,-"—-'—.,r-—.-—
e

e T TN
& L

| 6—24 miofimos.

Bo Bpemsi rpamaanckoii BOMHB MHOTHE M3 HACOCHHIX CTAHIMH ObiJTH
paspymens!, ocobento B HHzoBbAX Amy-JlapbH. 3aech coXpaHHAOCh BCEro
TPH ycTaHoBkH. B paitonax Mypra6a u Temxena ocranock 14 cranumii, 8
@epranckoil aoauuc — 26.

Bekope nocne ofpazoBanns cpeiHeasHatcKHX pecnyOJaHK HayaJHch
paboTHl MO BOCCTAHOBJIECHHIO BOjJOKa4eK. Ilepsoe BpeMs MallHHHOE Opo-
HIeHHEe Pa3BHBANOCE OTHOCHTE/ALHO MEJIEHHO, TAK KaK YCHAHS paGoTHHKOB
BOJAHOTO XO3flcTBA OBIIM Hampap/eHsl Ha PEKOHCTPYKUHIO H CTPOHTEb-
CTBO CHCTeM caMoTeyHoro opouueting, B STOT nepHoOi NpPOEKTHPOBAJIHCh
H CTPOMJHCH HCKJIYHTEJABHO TeIJIOBBIE HACOCHHE CTAHIHH —C JH3CJTAMH
CTaIHOHADHOTO THNAa H HedTeABHraTeJiMH HH3KOro cxartus. B cosxose
«basyr No 4» na Cepepnom [oaoapnocremckom Kanaxae (Y3CCP) Owiaa
fiocTpoeHa camas MmowHas B Cpeanelt Asun nu3esbHas nacocHas CTaHIHA,
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rge Kk 1935 r. 6bl10 CMOHTHPOBaHO BOCEMb HACOCHBIX arperatos ofuiei:
MomHocTeio 2900 4. ¢! Cxema srtoif cranuum (pHe. 2) THOHUHA JUIA OpO-

CHTEJILHBIX HACOCHBIX YCTAHOBOK TOro nepuoja.

Pue, 2. JluseasHas HacocHas cramuua B coBxoze _Baayr Ne 4+ (1935 r.).
Paspes no arperaty M 8.

Bo Bpemss Beankoit OreuecTBennoit BOHHLI YCTAHOBKH MAalIMHHOTO
OPOLICHHA HCNLITHIBANH HEJA0CTATOK B He(pTenpoAyKTax, a TaKMXe B KbBa-

-’IH[IJIIHH[]DEEHHHI{ MEXdHHEAaX.

Puc, 3. 3aexkrpujHunposannas Hacocuas cranuud Yaiipo-Kapon (1950 r.)

llocTpoennbie B BOCHHBIl H IOCJAEBOCHHBIH NMEPHOALI MOULHBIE THAPO-
SJEKTPHUECKHE H TeIJIOBHE SJEKTPOCTAHUHH B pasJHUYHBIX pPAAOHAX
Y3CCP n TanxCCP cospann ycjloBHS A4 pa3BHTHA 3JEKTPOMAaMIHHHO-
ro opouleHus. B yucie NepBEIX 3NEKTPHQHIHPOBAHHLIX HACOCHBIX CTAHILMH
coppemennoro tuna Guisia nocrpoenHas B [uccapexoit gosmue s 1950 r.
HacocHas cranuust Yaiipo-Kapon mommuocteio 420 xsr (puc. 3). B 1951 r.
B (epraHckoili JoJiHHe Hauana J[eiicTBOBaThL NepBas 30HAJbHas CHCTEMA

! B nacrosmee BPCMA 3¢MJAH COBXO3a OpOWIAKOTCH CcaMOTeKOM, a4 CTaHioHa ACMOH-
THROBAKHA,
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3NEKTPOMAILHHHOTO OpPOLIEHHS € HaCOCHBIMM cranuusaMu Yuaxu [ Mour-
noereio 1360 ker v Vummn 11 —920 xker'. MomHOCTH HACOCHBIX CTAHILHH
MOCTENeHHO yBenuuupaauchk. Ha puc. 4 mokaszana HAcOCHAs CTAHIHAA MOII-
Hocteio 8680 xer, BBesenHan B sxcnayaraunmio B 1958 r.

FH{-‘. 4. l'onoBuaa nacocHaa cranuda Camrap | Tpexsonansnoil opocHTenbHON
CHCTeMBb! (1958 r.). Cemp arperatos ofOweii mouuoctsio 8680 wxam,

B wuacrosiee spems (1963 r.) B pecny6ankax Cpenmeit Asun (B oc-
HoBHioM B ¥Y3CCP) npoekTHpyioTcst M CTPOATCH  3JeKTpH(MHUHPOBAHHLIE
HACOCHBIE CTAHLMH MAIIHHHOTO OpOLIEHHH pPAa3HBIX THIOB M MOUIHOCTEH,
zrocrurawowsx 30 000 x 45000 xer. _

O nepcnexTHBaXx pasBHTHA MAaLIMHHOTO OpOILIEHHS MOMKHO CYAHTh Ha
OCHOBAHHH CJEIYIOUHX OPHEHTHPOBOUHBIX MTaHHBIX,

[lo oxnomy w3 Bapuantos nojcueros Mucrntyra CpesasrunpoBoaxJio-
MOK BO3MOMHBIA MPHPOCT MJOLIaled MAIIHHHOTO OPOLIEHHHA HA YACTH Tep-
putopun ¥3CCP cocrasur no KapayabaszapckoMy maccusy o 26 Teic. 2a;
| Kaeikymexkomy — a0 319.5: wa semasx x cepepy or Kylomasapekoro Bo-
| poxpaHuanuia — g0 47; 8 Byxapckom oasuce — o 322,5; 8 Kapuinuckoii
i etenH — o 1033 Thic. 2a. B cymme 3to jmact 1748 Thic. ea.

Kpynusle mMaccHBi MamunHoro opomends B ¥3CCP XapakrepHsyioT-
€Al OTHOCHTELHO HeGoJbUIMMH BHICOTAMH noabema Bofsl. B TamxukcKon
pecnyﬁnm;e HA0GOPOT, npeobianaiorT cpennne u Gompime (csuure 100 4)
'BBICOTHI TOABeMa BOAbl. CyliecTBYIOUHE H MEPCHEKTHBHBIE MJOMAAH Ma-
~ IIMHHOTO OpOLIEHHs pACMNOJAraioTcsi HAa MPeIropHBIX  XOAMAXx, rqpnu*-:
MIATO H CKJAOHAX rop, 3€MJH KOTOPHIX Majo MOABEPIKEHbl  3aCOMEHHIO.
B pasnunofi soHe Tajuxukuctana, B YACTHOCTH B HONHHe Baxiia, WMeloT-
€A MaccHBbl, HEGJArOonoJAyyYHsie' B MeJHOPATHBHOM OTHOUICHHH.

[peanonoxenus uHcTutyta TammHKrHNPoBoAX03 [2] o BO3MOKHOM
MPHPOCTE MVOLIAeH MaUIMHHOrO OPOWEeHHA fo GacceidHaM pek TammHKH-

& WAy
i

1 Ofe CTaHUHK NOCTPOEHE! MO MpOEKTaM MHCTHTYTa CPenasrnnpoBoAXJONOK.
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cTaHa MOATBEpPIKAAIOTCS chaeiyiolwuMu uudpamu: BOIMOMKHBIH I1pHpOCT,
Teic. 2a, B Oacceilne pek Ilanmxk, K3ma-Cy, Hx-Cy cocraBasier 22,3;
Baxm—101,5; Kadupuuran —33,2; 3epaswman—2,0; Crip-lapbsa —
171,8. Beero 330,8 THIC. 24.

B TypkmenckoH pecny0JHKe B OCHOBHBIX paHOHax CyLIeCTBYIOLEro
MAalIMHHOrO opoleHusi, B Gaccelinax pex Mypra6G u Tejked H ocobGeHHO
B HH30BbAX AMy-Ilapou npeobaanaior 3eMm/H, NOABEpKEHHBIE Pa3BHTHIO
coJoH4akoB. B 3TuX pafloHax Hameuaercsi CTPOMTENbCTBO Ha OOJLLIMX
MJICIIAAAX JOTKOBOHl BOJOpacnpenejUTe/JLHOH CceTH, [HTaeMOH HH3KOHA-
MOPHBIMH HACOCHBLIMH YCTAHOBKAaMH.

[Io opHEHTHPOBOUHBLIM JAHHBIM HHCTHTYTA TypKMEHrHIPOBOAX03 MJ10-
uand Bo3moxcHoro MaumHioro opoweHus B TypxkmMCCP  cocrasasior B
HuzoBbaX Amy-lapeu no 100 Teic. 2a noTkosoil cern!, B Gacceitne Mypra-
6a— 10 90 (8 Tom umene 20 THIC. 24 JOTKOBOW ceTH); B OacceiiHe Temxe-
Ha — 55 - 60 (xo 40 Toic. ea norkoBsoit ceru); B Ilpukanergarckom paiio-
He HoBoro opoueHuss — jpo 150; B cpennem rteuenun Awmy-Hapsn — po 20;
IOro-3anaauom pailone (B cropony Kpacuosojacka) W 3anajHoM paiione
(cy6rponmku) — 1o 40 Teic. 2a. Uroro B cymme — 10 460 ThIC. ea.

B TypgkmCCP npeoGaanaior opocuTedbHble HACOCHLIE YCTAHOBKH
HeOoAbHIOH MOUIHOCTH H HH3KHX HHHGPGE; HO B ]'IEFCHEHTHBE 3HAYHTE/ b~
HOE pacnpocTpaHeHHe [OJYYAT MOIIHBIE 3JeKTpHOHUHPOBAHHBIE HACOCHHIE
CTAHILMH.

B opoutaemom ceanckom Xo3ssiicTee KHpruszpm MallHHHOE OpOMIEHHS
Urpaer HesHauutenbHylo posab. OHO pa3sBUTO B OCHOBHOM B paiioHe Pep-
raHckol JoauHe. K comanenuio, Mbl He pacnojiaraeM CBeJeHHAMH O nep-
CNeKTHBAaX Eero ﬂﬂf‘.’rEHTI'iE.

B 1oxuoit xnonkosopueckoii 3oHe KuprCCP ner 3snayuTeabHBIX (HOH-
JIOB 3eMejb, AOCTYMHBIX opoweHnio. [liowmais HX onpenejedHa HHCTHTYTOM
CpenasrunposoaxJonok [1] B pasmepe 53 Toic. 2a B BepxoBbax Choip-lapeu
H 116 Teic. 2a B Pepranckoii noanHe. Hoeoe opoiieHne ¢ HCNONL3OBAHHEM
MAIUIHHHOIOo nmoaeseMa BOIBI PE’:HJ]hHD Ha nollaifl OKOJO ET TEIC. 22 B TOD-
Hod uactd H o 100 Tteic. 2a B Depravckol HOJNHHE.

Takum oGpasom, o0uiuik BO3MOMHBIA NPHPOCT NJOLIAJEH MalIHHHOrO
opoumennst B pecnyOnukax Cpeaseil Asuum J0CTHraer 3HaYHTENbHOH BEJIH-
YMHB TIoOpAika 2,7 MJAH. 2a (HE cuHTas 3E€MEeJbh, OpollaeMbIX NOAICMHBIMH
BOJAMH C MallHHHBIM BOJOTONLEMOM). ‘

[Ipu crpouTebeTBe MalIMHHBIX OPOCHTEBHLIX CHCTEM Bee 00JbIIe npH-
MEHSIOTCS MOLLHBIE 37eKTpH(HUHPOBAHHbIE HACOCHLIE CTAHUHH H 30HAJb-

Hdsd CHCTEMa BOOONOOdYH.
BHIOblI MOJIHBOB

B pecnyOankax CpenHeii A3uH OCHOBHON opollaeMoii  KyJbTYpol B
CHCTEMAaX MAUIHHHOIO OpPOLICHHA SABJAETCHA XJAONYATHHK B YEpPCOOBAHHH C
JIOUEPHOH, AKYTapoi H KYKYPY30il.

[Tpy onpepeneHuu AHOBOH  BOJONOZAYH AJA  OPOWIEHHA NOCEROB
PalOTHHKH BOAHOIO X03sidcTBa OOBIYHO NPHAEPKHBAIOTCHA peKoMengalHi
CoiozHHUXH [4] ¢ nocaeayiouiumH yrouHeHHaMH, CordacHo 3THM pexo-
mernauuam Besg Tepputopusi Cpenneit Asmu u IOxHoro Kasaxcrana pas-
JejieHa Ha uyeThipe KJAHMAaTHYeckKHe 30HE®: 1o0mHYVI0 (10), nenrpaasnyio
(LL), cesepuyio (C) n nexyonkosyio (HX), B Kax1o#l u3 KOTOpLIX B 3aBH-

" O seanopatusHoM 3pexTe JOTKOBOH BOAOPACTpeleaNTENbHON CeTH MHeHHs Ccme-
OHAJHCTOB PACXOOATCH.

s ETII JOHE BO MHOMOM CXOIHL € YINOMAHVTHIMH Bbillle TPCMH MEIHOPATHEHBIMH
paiionamu, \
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CHMOCTH OT MeXaHH4YecKOro cocTaBa MOYB M TAYOHHE 3afJeraHusg TPYHTO-
BHIX BOJ BBIJIEJCHO MO ACCATH THAPOMOAYJLHEIX paioOHOB:

I"ayOnHa 3aneranns
[ouBul  ypOBHS TPYHTOBHIX BOL, M

0—1 1—2 2—3 >3

Hosmep ruapoMonyibHOrO

paiiona
Jlerkue 10 £ 4 1
Cpenine 10 8 5 2
Tamenue 10 9 G 3.

Bo Bpems BereTamHoOHHBIX TOJHBOB, 3aHHMAIOIIHX B OPLIeM BECh
IEPHOJ C NMEepBBIX YHCeN Mas A0 NOCAeHHX yHCeqa ceHTAOps, Haxo ocoleH-
HO cTporo co0/oAaTh KaJeH/lapHble CPOKH MX HA4Yajna W OKOHYAHHS,

[lponssogumele Ha Mectax yrouHeHHda aaHHbXx CowsHHXH npecae-
AVIOT UEJAH TOBBILIEHHS YPOXKAHHOCTH CERJABXO3KYJALTYP H 3KOHOMHH BOIBL.
B sToM oTHOWIeHWH 3HAYMTENLHBIH HHTEpeC MpeicTaBjser ITPOBOIHMEIR
B coexo3e «llaxrta-Apaj» B TeueHHe HECKOJbKHX JIeT [POH3BOICTBEH-
HBIH  ONBIT, HMEIOWIMH 1eJabl0 MOCTENEeHHOe COKpallleHHe  OpOCHTe k-

PeHmMbl opomweHHs CeNbX03KYALTYP no coexozy ,llaxra-Apan® npwu
nojaHee no 60posaam

o @ Cpoku noau- | @ _ Cpoxu moau- | @~ Cpokn noau-
C:;:- z- é‘i: p Ba* Et pa®® gi._. gates
“_:‘:“; E = E if" Haua- | o E %ﬁh = ¢ Gl p—— E g;:?, ;'ﬂ'-iﬂ- OHRI
PEESIR R |E8%] a0 [MORN| 2B% | a0 EE2% | xo
Xxonok| 1 900 | 26.V II'[]."l.’I 1100 1.VI |30.VI GO0 26.V 15.V1
2 1000 [ 11.VI |26.VI 1100 1.VII | 25 VI T00 16.VI 5.VII
8 1100 | 27.V1 [12.V11 | 1100**+** 26.VII | 15.VIII 200 6.VII | 20.V1I
4 1100 | 13 VII |28, VII —_ — — 800 21.VIl | 5.VIII
1) 900 {29.VIIT 13.V1II - — — 800 6. VI 20.VIII
G =00 | 14.VI11 29.VIII — —_ — 700 21.VIIl 101X
— 1 5800 — — 3300 - 4400 - —
1 1200 | 16.1V | 30.1V 1200 26,1V |25.V 800 21.1V |20V
2 1200 | 4V 0.V 1200 26,V |20.VI Q00 21.V 15.VI
Tpasul 3 1200 | 1.VI |30.VI | 1200 21.VI |15 VI 900 16.VI | 7.VII
4 1200 | LVII| 3.VIII| 1200 16. V11 | 10.VII] 900 8.VII 1 20 VII
5 |1200 | 5.vii| 50X | 1200  |1Lvyyg| 50X | 900  [30.vIl|20.VHI
A (i —— —- — - — — 800 21. VI 151X
i3 — | 6000 — —_ 6000 — — 5200 — —

* [lpHuate B naasax na 1940—1930 rr,
** Yiazauw B NA2HAX NocA¢AHHX Jaer.
##% Nanw b pekovenzaunax CowsHHMXW i sochMH paHoHOB UEHTPANbHOH KAH-
MaTtrueckofl zoun (cpeanne nousw) npw rayGuue sareranud rpyurosnix Bog ot 1 a0 2 v
%+ Tpernit noaus OGwla npoussenen Ha SH50% XAONKOBOH NACHIAAH, 4 HA OCTAlNb-
HeX 509 naomaax OL10 BCero JABa MOJAHBA.

HOH HOpPMbI MOJHBA XJjondaTHHKa 110 0O0Opo3jaM H 4HCAA BEreTauHOHHBIX
NOJHBOB NPH YCHAGHHBIX HeBereTAUHOHHBIX MNOJHBAX, OPOBOAHMBIX B TOT
MepHoj], KOrjia OpPOCHTe/IbHAS CHCTeMa He HCHBITHIBAeT OOBIYHOTO B JieTHee
3peMs HejocTaTKa B Boje, -

Ilo oruerneiM AaHubpIM 3a 1958 r. (TraGaHua) HA ONBITHRIX YyuacTKax

COBX03d OpPOCHTEJbHAA HOpPpMa Oblla COKpallléHa nouTH BABOC H YHCIO
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BETETAIHOHHBIX IOJHBOB 33 CE30H COCTABHIQ Becero 3, a HA OTAGJABHEIY
YUacTKax Jlamxe [ABa BMECTO LUECTH.

Takoe 3HauHTeAbHOE COKpallleHHe 4YHCJIa NOJHBOB  0K43aJ0Ch BO3-
MOMKHBIM OJlarojiaps HaJHUHIO B JlAHHOM paiioHe OJIH3KHX K MOBEPXHOCTH
3€MJIH [PECHBIX I'DYHTOBBIX BOJ, 34 CHYeT KOTOPHIX OCYUIECTB/AIOCH HOAINH-
THIBAHHE KOPHEBOH CHCTEMB! pacTeHH.

Onucaunslit onuiT Obli 0COO0EHHO LEHHBIM B MaJoBojuble 1961 u
1962 roael. B macrosuiee BpeMmsi OH [IEPEHOCHTCH M B JPYTHE XJIOMKOBO-
YEeCKHE XO03fHCTBA, HaxojdlHecds B NOAOOHBIX  IHAPOreoJOrHYecKHx
YCJIOBHSAX. ;

Kak H3BeCTHO, HeBereTallHOHHBIE TIOJHBH BKJOYAIOT;

l) sanachble moJMBE 3eMeNbL B pailtoHax ¢ MaJblM KOJHUECTBOM Oca/l-
KOB B OCEHHE-3HMHHH NEPHOA U ¢ IIyOOKUM 3ajeraHdeM VPOBHA TPYHTOBLIX
BO/I. :‘}TD OoJiplie BCero OTHOCHTCH K pﬂﬁUHﬂ:ﬁl MAUIHHHOIO OPOLUEHHEL. Pe-
KOMEHAYEMBIE CPDOKH 3aNacHBIX MOJHBOB Ha TAMENBIX U CPEAHHUX MOuUBAXN
NPHXOAATCH Ha sHBapb — (DeBpadb, Ha JIETKHX — MapT;

2) NpeanoceBHbIE MOJHBLI MO XJOMUATHHK B TEYEHHe MapTa;

J) nmpeanaxoTHble NOJHBBI B OCHOBHOM J[JISl XJONUATHHKA, 33 NEPHOJ
CeHTAOPL — Aekabphb;

4) npoMbiBHble NPOQHIAKTHUECKHE MNOAHBEL HA 3EMJAX C BBICOKHM
CTOSHHEM MHHEDAJH30BAHHLIX IDYHTOBEIX BOJ, C Hauajga okTabpa A0 cepe-
AHHBI AHBaPS;

5) NMPOMBIBKH Ha HEGJArONOJYUHBIX B MEJHOPATHBHOM  OTHOLIEHHH
3EMJIAX C PasJHYHON CTeneHblo 3acojenus' KopHeoOGHTAEMOro CJOH MOUBLE
WACTBIMH, CJAEAVIOUIHMH OJHH 3a JAPYrHM [OJHBAMM, BO BPeMs KOTODHIX B
ABHCHMOCTH OT CTENEHH 34COJeHHs [104YBbl BLIJIMBaeTcs Ha moJsa B obuiei
cnoxuocTd 1o 12000 x?/ea Boawt u Goavwme (16 000 m?fza), uro B npa —
METBIDE paza NpeBLILIAET BereTallHOHHBIE OPOCHTEJbHBIE HOPMBI XJOMYaTHH-
Ka. Ycnex npoMbIBOK B 3HAUHTENbHON CTENMEHH 3aBHCHT OT JApPEHHPOBAHHO-
CTH TOYBBI, ECTECTBEHHOH HJH HCKYCCTBEHHOH.

 C yerpoiicTBoM ApeHaxa HOABISAETCS BOSMOXKHOCTL YCHJHThL NPOMBIBKH
M CcKopee [00HThCA BEITecHeHua coJiell. Pexomengyemoe BpeMs 151 NPOMbL-
BOK — (heBpaJie H nepBasd NOJNOBHHA MapTa Mecsia.

- IlpodmnakTHueckne H KanuraJdbHele NPOMEIBOUHBIE MOJHBE!, KaK cpel-
CTBO MOJHATHA YPOXKAHHOCTH CEJbXO3KYJLTYp, HMeoT ocofoe 3HAYeHHe B
NPHPOAHEIX ycjaoBHAX pecnyOauk Cpenneit Asun, rie, Kax 0TMeuasoch,
HOYTH °[y 3eMeb, NPHTOJAHBIX K OPOUIEHHIO B TOil HJIH HHOH CTeNeHH, 3aco-
JE€HBl HJIH [OJBEPHKEHBl 3aCOJEeHHIO. :

OPFAHU3ALLHS TIOJIMBOB

Ilocne oxkoHuanus ouepenHoro nojHea o06paboTKY MOUBH HAYHHAIOT
TOJLKO TOrjia, Korfia nouysa «CO3PEET>, HTO HaCTYnaeTr Hepes pasHOoe YHC-
JIO THEH B 3aBHCHMOCTH OT MHOTHX [PHYHH.
Hepenyiomuecs ¢ noausaMu 06paGoTKa NMOUBBL H YXO[ 3a PACTEHHAMH
CO3Mal0T HENPEPLIBHEIH CENbCKOXO3AHCTBEHHBIH UMK, HapylWaTh KOTODHIH
HeNb3fl (Tak Kak 3TO MOBPEAHT ypo¥Kalo).
| LMK cebcKOX03AHCTBEHHOrO MPOH3BOACTBA, 3aBHCALIHIL OT H3MEHSIO-
| IHXCsA NMPHPOAHBIX (PAKTOPOB, HE MOMKET H3 rofa B roj OCTABATHCS CTPOTO
' noctosiiubiM. Tlo3TOMY npoexTHEIe M MJAaHOBble TpatHKH BOIONOAAUH HA-
COCHBIX CTaHIHI CJAYMKAT TOMBKO opHeHTHpamH, OHH NOJKHBI NOABEpPraThbCH

L

e -

1 ":TE'I'['E'IH.-, JaCOJEHHA NMoUB OUCHHPIBAGTCH 1O IT.'HTILﬁEJTﬂE:HEH CHCTEME B 3ABHCHMOCTIE
OT COAepRaHua XJopa B MeTpoBom cace, % K Becy nuanyllnm-?__v:{uﬁ noussl [4]:
Baan zacolelHs 1 2 3 4 5

Conepxanne xaopa, % 001—0. 0,4—0; 1—0; 2—0. 3—04.



KOpPPeKTHPOBaHHIO, YTOOLI MO BO3MOMKHOCTH NPHOAH3HTLECA K ACHCTBHTENb-
HOCTH,

Pabora HacoCHBIX CTaHUHH ONMpele]sieTcss He MPOEKTHHIM 3aJaHHEM u
He [IJIaHOM, COCTaBJeHHLIM B HauaJie roja, a AeHCTBHTeJabHOH noTpetHOCTHIO
CeJBXO3KYJALTYpP B BOAe B Kaxiol dase ux pa3ssurdasd. [lorpeOHocTs TecHO
CBA34HA ¢ METeopOJIOTHYECKHMH (akTopaMH, npHMeHseMoH arpoTeXHHROR
H opraHHsauueii paboTh MoJesBojguecKHX Opuraf..

Pasnnude Mexay caMOTeYHHIM H MAUIHHHBIM MOBEPXHOCTHBIM OpOIIe-
HHEM M0 CYILUEeCTBY 3aKJlouaeTcss TOJLKO B crmocofe QOCTABKH BCAbI B riaas-
HHA pacnpeleauTeabHB KaHam,
OPrauH3aiHs noJjaessX paboT H
NOJHBOB B TOM H JApPYrom cay-
yae MOXKEeT OBTh OJAHHAKOBOIL.
Paccmorpum opranmsanuio mo-
JAHBOB 10 O0po3ZaM B COBXO3e
Jllaxra-Apan®, KoTopsifi BeilIE
B UHCJAO NepefoBhIX Ouaroaaps
CO3JaHHIO KPYMHBIX TPAKTOPHO-
noxesoguecKkux Opuran, sABaf-
IOUIHXCSl OJHOBPEMEHHO YKpyI-
HEHHBIMH €IHHHIIAMH BOAONOJb-
30BaHHA, pa3padoTKe H ocyue-
CTBJAEHHIO HOBOT'O pPexHMa OpO-
TEHHA XJA0NYaTHHKA 1PH YMEeHb=
‘IHEHKOM YHCAE BereTanHOHHBIX
MOJHBOB TPH—jBa—BMECTO ms-
“TH—IIECTH; MHPOKOH NJAaHH-
‘POBKE NoJeli W nepeycrpoicTBy
HPPHraHOHHOH CeTH, a4 TaKke

BHEAPEHHIO MEeXaHu3aluH opo- A 4
IEeHHA.

[Ipeanaraemoe wHuKe onu- Puc. 5.Cxema nepeycrpoeHHOH HpPpHralHOH-
CAHHE TMNPOH3BOACTBA TOJHBOB HOH cetn otaenenus HM. [lsepwwunckoro B
OCHOBAHO HA MaTepHaaax oTAena cosxose ,[laxra-Apaa:
SKCIAYATALHY Bl L‘ﬂﬁpﬂH' JulupnreruJ'IHJnit:{E?Erfsnc::i CeTlh; J—A0pOrH;

upix H. T. JlakraesnM, nposo-
AHBLIEM SKCIJMYATALHOHHBIE HabawjeHnsi B 3TOM COBX03€ B OT/AC/CHHH
“uMm. Jl3epxuuckoro.

Bech opomaempifi Maccus otnednenns (puc. 5) pasgenen Ha KpynHHE
Y4acTKH (kapTet) miomaabio a0 200 2a u Godblie, 32 KOTOPHIMA 3aKpemie-
Hbl TpakropHo-moJesoueckne Gpuraaws. Ilpm moamBax kKaptel ApobATCA
BPEMEHHBIMH OPOCHTENAMH Ha MacTH IJoWaabio no 4—4,5 24; sTH YacTH B
CBOI0 ouepelk pa3GHBAIOTCA HA TPH — HeThIpe noJHsHBE AeasuxH. ensn-
KH, TM1aHHpYyeMble TOPH3OHTAJNBHO AJA PaBHOMEPHOTO 3aTOIVICLHSA NMPH mpo-
MBIBOUHBIX H 3anacHHIX (BAAro3apiakoBBIX) MOJAHBAX, pacnoJjaralTes Tep-
pacami, ¢ HeEOOJABUIHMH YCTYMaMH no rpannnaMm. BeanumHa HX Mengercs
70 roiaM B 3aBHCHMOCTH OT NPOBOAHMBIX MJIAHHPOBOYHEIX naGor.

Ha nepuox noausoB B Gperamax opraH#3yiorTes 3BEHLS MOJHBANLIILH-
KOB (0OLIYHO M3 LIeCTH veaoBek), paGoTaloMKX B JABE CMEeHb, KpyrJaocyrou-
HO. TpH noJMBajLUIHKa A0MKHLEL OPOCHTH 33 CMEHY O4HY JENANKY, caefyio-
il1ag CMeHa He NMPHCTYNAer X MOJHBY CBOEl MeNAHKH, MOKa Mpeiblayilas He
«0cBOGOAHT» BOAY, T. €, MOKA HEe 3aKOHYHT moauea. B npejenax kaprhl
'BOJIOH pacnopskaerca Gpuraaup. MMest NpakTHUeCKHi HABBIK W 3HAS yCJI0-
~BHA MCCTHOCTH, OH OmpejenaseT, KaKylo H3 JEJSHOK H KOrja Hajlo NoJIHBaThb.
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Taxum oOpasoM, IOJHB MOJA — HENPEPHIBHLIH  KPYIVIOCYTOUHBIT npo-
unece. B cosxose «llaxra-Apan» npn o06pa3suoBoil OpraHH3alHH arpoTeXHM-
YECKOTo KOMILIEKCA MOJHB YKPYNHEHHEIX YYacTKOB NPOAOJKAETCH 1BOE —
Tpoe cyToK. B Apyrux Xo3siicTBaX NOJHE KPYINHOrO yuacTKa 3aTArMBaeTcs
Ha nATh — wWecTb cyTok. Jlame Menkue yuacTKH HeNb3sl NOJHTE OwicTpee,
YeM 3a CYTKH, TaK Kak Npolecc noJHBa CBA3aH ¢ IMPOLECCOM BHNHTHIBAHHA
BOIbl MOYBOIL.

B ITaxra-Apaje npu 60po3AKOBOM TOJHBe HeoOXonuMasi CpPeaHsis npo-
NOKHTE/NLHOCTL MogauH Boabl B OGoposay cocrasiser 24 uaca. [lousw
3aech cpejHe-BojonpoHHitaemble. Ha ci1aGoBoJONPOHHILAEMBIX HEOGX0 K-
» Mag npoao/IKHTENBHOCTE HENnpephiBHOl nmogaud Boabl B OG0po3ay YBeJIHuH-
_Baercd, AOCTHTasA Ha TIHHHCTBIX mouBax Tpoe U 0oJiee CyTOK.

[lepepuisbl npun nojgaue Boabl B COpO3jibl HEJAONYCTHMEL, TAaK Kaxk 3710
Hapywaer CTPYKTYPY NOUBLI M CHJALHO CHHIXAET €€ BOJAONPOHHILAEMOCTh,
YTO BEAET K 3aTATHBAHHIO MOCJAEIYIOIHX [OJHBOB, H3IJAHIIHHM MNOTEPsM
BOALI H 3aTpyjHeHHaAM B o0paloTKe NOCeBoB.

B cooTBeTcTBHH ¢ NPOH3BOJACTBOM NOJHBOB NOJAauya BOALI B IJIABHBIH
pacnpeneanTeqbHbid KaHan  (K-20, cM. pHe. 8) nJAaHupyercs MoAeKajaHo
caeayiouuy oGpasoM.

IloneBogueckne OpHrajbl AeJaloT yCTHbIE 3asBKH Ha HeoOXOAMMBIE HM
pacxojbl BOAB B KAPTOBOM OpocHTeNe B mpeacrosuiyio jAexazy. B YOC
3a8BKH CYMMHDYIOTCH, KOPPEKTHPYIOTCH H Ha JIeKajly COCTABJSeTCH 3ajaHHe
AN nojiaud BOJALI B IVIABHBIH pacupefejuTe/bHBIH KaHaa, T. e. B HalleM
chayuae ajs paboTel HacocHON CTaHUMH B cieaviolled aexage. Kpome Toro,
B TeYEHHE JexKaasl rojaya Bojbl B [VIABHBIH pacHpeneHTe/bHbIH KaHau —
B MaLIHHHBIH KaHaJ HACOCHOH CTAaHUHH — DEryJAHPYeTCA B 3aBHCHMOCTH
OT HanoJHenHs Kanaja, uTo0Ll YMEHbLIIHTE cOPOCH JIHIIHEH BOJABI, KOTOpLIE
AN MallHHHBIX OPOCHTENbLHLIX CHCTEM OCODEHHO HemeJaaTesbHE.

ChaenoBarefibHo, CYILECTBYIOLIEE ONEPAaTHBHOE BOJOpACHpe/eleHHe
MOKHO Ha3BaTh BOJOpAchpe/leeHHeM 1o TpefoBaHHAM Ha OCHOBaHHMH
3a9BOK.

MuorosieTHHil ONBIT MAaWHHHOTO OPOLUCHHA XJAOMYATHHKA HA OCBOEHHLIX
3eMJIAAX MOKa3blBaEeT, YTO B HOPMAJbHbBIX YCJAOBHAX 3KCIVIYATALHH OTYETHbIS
Jl@HHBIE O KOJHYECTBe NOJAAHHOH B MalUHHHBIH KaHaJ BOABI JOBOJbHO GJH3KO
CXOAATCA ¢ 3anJaHHpOBAHHLIMM rpadHKaMu BOJAONOJAAMH HACOCHBIX CTaH-
uui. B palioHax, HeOGJaronoJy4yHbIX B MeJHOPATHBHOM OTHOLIEHMH, 4acTo
npoucxodsnT nepebopet Boan Ha 20—50% cBepx sanjaHHpOBaHHOTO HOp-
maastoro soponorpebaenus’. Ocobenno Ooabiine nepebopwl, JoXoasuiHe
Ao 100% xopmaJsibnHoro Bojonorpebienus, HaGMOAAIOTCS HA HOBHIX OPOCH-
TENAbHBIX CHCTEMAX B NMEpHOJ OCBOCHHS 3€Melib. '

Hannoe 00CTOATENLCTBO, €CJH OHO HE YUTEHO B IIPOEKTE MAlIHHHOTO
OpOLUEHHS, MOMXKeT CO3/1aTh H3IBECTHYIO HaNpAXKEHHOCTH B paboTe HACOCHBIX
CTaHIHH B NEpPHOA OCBOEHHs opoluaeMoro obHbeKTa.

H. A. fiunwescknii [5] 8 1957 r. B fokaage o6 opraHu3anuu MJIaHOBOro
BOJONOJIL3OBAHHA C YYETOM COBPEMEHHBIX TpeDOBaHHIl CeJLCKOXO3AHCTBEH-
HOTO NPOH3BOACTBA YKA3EIBAJ, YTO «.METOMAbLl COCTABJEHHH H MNpPOBEIEHHS
ONepaTHBHEIX IJIAHOB BOAONOJL3OBAHHS MOKHBI OBITE HauOOJee npocThiMH
H THOKMMH. OCHOBHOE BHHMAaHHE CJelyeT COCPeJOTOYHTL Ha ONepaTHBHOM
NpOBEIEHHH JAHOB.

[IpakTHueckue ycJIOBHS, BMNOJIHE OTBEYAIOLIHE 3THM  TPeGOBAHHAM,
CO34I0TCA NPH 3aBEPIICHHH OPraHW3alliH TEPPHTOPHH KOJX030B H COBXO-
SO0B H JIOCTHIKEHHH HMH BLICIIEro YPOBHA CEJILCKOXO3AHCTBEHHOTO IPOH3-

' Henonvaywrea aannse I'. C. Yexysnaeea o nepefopax sofbl Ha NOAnBu (oTAen
meanopaunn MBIIAT).
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BOLCTBA Ha OGa3ze KOMIVIEKCHOH MeXaHM3alluH, KOorja Bce 3JeMEeHTH Xo03#Ai-
CTBEHHOTO NJaHa — JHMHTHE BOJOMOJAUH, TOJHBHLIE PEKHME, Bojopacnpe-
nefenHe, NoJuBbl, 06paGOTKH OTHOCHTENBHO cTaOHAHsHpyloTca 1 OyAyT
3AKPENJIEHBl HA TEPPHTOPHH...». ’
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Puc. 7. Paxruueckas (/), sepnee, oruernas, sa 1960 r,,

npoextHaa (2) w naasosas (J) wa 1960 r. sogononawa

KPYnHOil cemuarperatnoii uacocHoil cramumm Cawmrap |

TPEX30HAALHOI OpOCHTeAbHON CHETeMbl B JlennnabaackoH
obaactH TanxCCP.,

~ 3) nocrynaiomme B YOC 3agBkn Ha BOLY, He HMeEIOLIHe HHKAKOro
OTHOLIEHHS K IPOEKTHHIM M NJIAHOBHIM rpagukam sogomojaun (puc. 6) —
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| 94 m®[cex npu nanope B 1,26 #. Oun paboTaioT B roAy TOJBKO [iBa MECH-

OCHOBa ONEPATHBHOIO IIAHHPOBAHHA PAaOOTH HACOCHBIX CTAaHILHHA HA OTHO-
CHTE/IbHO KOPOTKHe HHTEepBa/Jibi BpPEMEHH B TeYeHHe BCero NOJHBHOrQ
nepuojaa.

ExxeronHoe KoppeKTHpPOBaHHe roJOBLIX MJAaHOB NMOAAYH BOJAbB HACOCHBI-
MH CTaHUHAMH MO3BOJIHET HpHﬁJIH?.HTb NJaHe K AeHCTBHTeJbHLIM peHHMaM
paGoTH cTaHuuu (puc. 7).

THOL TFPA®HKOB BOAONOOAMH

Ha OCHOBaHHH H3JOMEHHOrQ BHIIE MOMXHO 33KJAKUYHTB, YTO XapakTe-
PHCTHKOH pexHMa 3KCNJAyaTalHH OPOCHTeJbHOH HACOCHOH CTaHUHH CAYHKHT
rpatuk ee paGorTsl 3a rofl, COCTaBJEHHBH HAa OCHOBAHHH OTYETHHIX JAaHHBIX.
IlomuMo oOulell XapaktepHcTHKH paloTH CTAHUHMM, STOT rpadHK Jaer Bo3-
MO¥HOCTE ONPEACJIHTE [ABA HanboJlee BaXKHBIX SECNAYaTaoHOHHBIX NOoKa3a-
TeNd — 00BLEM _NOJAHHOH 33 T/ BOJAB H KO3(D(HIHEHT HCNOAB3OBAHHA pa-
Gouero EPEM'EHH HACOCHBIX arperaTtos, OT KOTODPbLIX B SHAUHTENLHOH CTeleHH
3aBHCUT yJAeabHaa cebecToMMocTb opowenus [12].

B otyerax oObUHO yKa3bBaeTCs 4HCJAO 4acoB paboTH Kamxaoro macoc-
HOrQ arperata craHudu 3a Mecsl. Ilo sTum paHHbBIM BHuHcagercss oGbeMm
BOMABI, NOJAaHHON HACOCHON CTaHUHEeHd 3a MecsAl, a 3aTeM H 3a roi. Taxue
rofoBbie TPa()HKH BOAOMNOJAYH MO MecAuaM A CYUECTBYIOUIHX OPOCHTeb-
HBIX HACOCHBIX CTAHLHA MOMKHO pasjiejHTb Ha LIECTh THIOB, OlpelefsgeMbix
TJaBHEIM 00pa3oM 3acoJIeHHOCTLIO 3eMetb H BOA000ecneYyeHHOCThIO pailoHa.

1. Opowenne semenb, 6/1aronoJy4yHblX B MEJHOPATHBHOM OTHOMIEHHM
(puc. 8a). OcHOBHOE MECTO 3aHHMAIOT BEereTANHOHHEIE MOJHBE ¢ MAKCHMY-
MOM Bojlonojaud B uione. u asrycre. Kosdduuunenr ucnosp3oBanHs pabo-
Hero BpPeMeHH HACOCHBIX arperatoB craHuuu cocrasiasier 0,32—0,38. Moau-
BLl HAUHHAIOTCA B MapTe H 3aKaHYHBAIOTCs B ceHTAOpe HAH m{Tsﬁpe.

2. Opowenne szemenb, NojABepxeHHBIX 3acojenHo (puc. 86). Heobxo-
JIHMOCTh NPOQHIAKTHYECKHX H KanuTaJbHBIX NMPOMBIBOK IOYBH JI0 H NOCJe
BEreTalHOHHBLIX IOJHBOB Jesiaer rpa)HK pacTAHYTEIM Ha 3HAUYHTEJNbLHYIO
yacth rosa (B suMmHHHA nepxon). Kosdduuuenr ucnonbsoBaHusi pabGouero
BpeMeHH MalHnHoro obopyjoBanus Ha Takux oObekrax pasuserca U,4—
0,5. D10 Hanbosee pacnpocrpaHenHulit THn rpadukos B ycaosuax Cpea-
Hel Asuu.

3. Hacocuple ctanuuu ¢ OydepubiMa BojgoxpaHuaHulamMu (pHc. 88).
Takne cranuum paGoTalT N0 BHIPOBHEHHOMY rpadHKy H npH HaJdH4YHH
Heo0XoAHMOro 3anaca MOUIHOCTH [JaloT BO3MOMHOCThL COFJacoBaTh HMX pa-
00Ty ¢ CYTOYHBIM TpaMKOM HATrpPy3KH SHEProcHCTeMbl, a B HEKOTOPHLIX
cAydasix M C Ce30HHOH BHIpAOOTKOH aaexTposHepruH. Takue HacocHhe
cranuuyu, objajaloume HanOoOMAbLIEH MaHeBPEHHOCThIO, Hanbonee Va0GHM
ans sHeprocucremel. IHepocratoxk OGydepHoro BOAOXpaHHIHILA — NOTEPH
BOAB Ha (HabTpaunio u ucnapeuue., Kosdduumenr wucnoabzoBaHus pabo-
Hero BpeMeHH YCTaHOB/JIeHHOH MOUIHOCTH HACOCHOH CTaHUHH B 3TOM clyvae
MOMXeT OBHTh JIOBE/IeH /10 CBOEro MaKCHMAaJbHOro 3HaveHus, nopsaaka 0.8 =
OoJablue,

4. Hacocuan crasuua Ha .rlmy—ﬂapha B KKACCP, caviawmasa pans
MOANHTHIBAHHA caMoTeuHoro kaHana um. B. H. Jleunna B nepnoa BeceHuero
ManoBoabsi (pue, 82). Uerbipe HACOCHBIX arperarta 5Toil CTAHUHHM NOAAIDY

| | ua—Mapr u anpein, oGecneydBas MPEANOCEBHBIE MOJMHBH. Takyio mxe

(PYHKIHIO Ha JAPYrHX caMoTeuHslX KaHanax B Xopeamckoit ob6nactn u KK
ACCP Bumonnsgior B Hacrosiuiee BpeMs NJaByduHe JH3eJbHbE HaCOCHBIE
CTAHUHH (NATh CTAHUMH NMPOH3BOAHTENBHOCTEIO nMo 7,5 m3fcex) n Gartapeu
BpPeMEHHbBIX HACOCHHX ycTanoBok KoHCTpyvkKund HMBIIal' ¢ tpakropHEMH
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asurarensimi. Kosdduument Hcenoab3osanus pabouero BpeMeHH HAaCOCHHX
_arperaroB 3JEKTPH(HUHPOBAHHOH CTAHUHH B rojioBe KaHaiaa um. B. U, Jle-
HHHa cocrasaser scero 0,17, ogHako co3sjaBaeMoe CBOEBpeMEHHBIMHE MOJH-
BAMM [MOBBILEHHE ypOMaH-  g.
HOCTH XJONYATHHKA H pe- a
KOpPAHO MaJjad  BHICOTA
noaneémMa BOAL obGecneun- 4
BAIOT SKOHOMHYECKYI0 3d-
(EeKTHBHOCTL 3TOr0 MEpo-
PHATHA.
i 5. INoanuTHBaHHE HH- !
| 30BHIX YYacTKOB camoTey-  fl--t LLL A b , [_
HHX OPOCHTEJbHEIX CHCTEM A A R L /
B NMEepHOJ] JIETHEro MakcH- Heapmaoane
MyMa  BOJONOTPEOJCHHA g -
(puc. 8d). Takue cayuau é
HaO/0AaI0TCA B AHJHKAH-
ckoft obGaactu. OHH TakkKe
XAPaKTEpPH3YIOTCA HH3KHMH
aHaueHusaMH kosdhduUHEeH-
T4 HCHOJb30BaHHA paboye-
ro BpeMeéHH OCHOBHHIX
SJAeKTpPOABHraTe el nopam-
ka 0,22—0,28, uto Bejaer
4 SABLIIIEHHIO YIeJdbHOH
€e6ecTOMMOCTH  MOJMBOB, 4.
0cOGEeHHO NPH JIBY XCTABOY- 0
HOM Tapude Ha 3JeKTpo-
suepruw |12]. 45
6. MauwuuHoe opoule-
HHE, nepexojaduee B ca- f
MOTEYHOE B MEPHOX Mak- 2|
CHMA/bHBIX rOPH30HTOR
BOALI B HCTOUHHKE OpOIIE- | i 7 =
Hus (puc. 8e). Hacocume / I Rl |
VCTAHOBKH C TAKHMH rpa- - Kéapmaane
(DHKAMH BOJAONO a4 H BCTpE-
YalTCA B HH30BLAX AMy- Puc. 8, Tunu cpeanemecaunnx rpadHKoBR BOAONOAAYM

Jlﬂth' Ato HH3KOHATIOP- HACOCHBIX CTAHUHH MAUHHHOrO OpPOMIEHHA:

HHE YCTAHOBKH BpeMEH- &-opomemie seueas, GAATONPUATHIX B MEAHODATHANOM OTHOLIE=

. HEH, §=nN0LiBepRCeUNY 33COACHHID N TPCOVIOULIX YCHAICHELX SNM-

HOro THIA, HEOOABIWON mux NPOMMBOK; 8—TpadmK, ﬂupﬂautﬂl‘lui;u Eanm.lnpilﬂ nangi Gy-

- CPROro BOAOKPAHHAKILES F=TpaiHK paLoTH HICOCH CTAHIHE Lan

momHoctT. Yucao ux 3uHa- Empnmunumut l::u.h.mrn-umﬁ upuliu:?uhﬁnﬁ CHCTEME 01 MEpHOT BECeH=

YHTE/ALHO COKPATHJAOCH Hero Maaonoabu; d—NOANMTLBANNE WHIODMX YUACTKON CHCTEMM CA=

: MOTENIOrD OPIUEHHA U NCPHOL JAETUEr0 MAKCHMASBHOrO pasGopa

nocae nepeycrpoiictea HP- soaw um.u:;mtmmnuir‘enlluml XOIAACTOAMM, F“"ﬂ:ﬁﬁ.’fﬂ rpn##
& 10MOAMH HACOCHON CTANINH b caydae .mepes *, MaliH

pﬂmﬂHﬂHHﬂﬂ CETH H Noc ;; ;:.1:: (:'I:I,IHEITE'-[IIHI'U OpOUeEN: 0 JADHCHMOCTH OT HIOHTOB BO-

Tpﬂﬂl‘:ﬁ TOJOBHEIX cﬂﬂp}r- AM B pexe, caymxamed Ilmmﬁgﬂhﬂpﬂ-ﬂ]’ﬂm. » THmELA
Axs HH3O8BM M- .
KeHHI HA MArHCTDA/JBHLIX < i

5
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- llpupesennsie wects THNOB rpadHKOB BOJAOMOAAUH OXBATHIBAIOT BCE
 CYHIECTBYIOUIHe pPeXHMbl 3KCMJYATallHH YCTAHOBOK MAUIHHHOIO OpOLIEHHH
B pecnyGaunkax Cpeaneit Asuu, M3 nux HanGoJbliee 3HayeHHE HMEIOT mep-
BBIE TDH THNA, MpHuYeM BTOPOH H3 HUX B HacTosuee Bpemsi HaubGoJiee pac-
 IpPOCTPaHeH, a TPETHH XapakTepH3yeT HapOXKMAIOMHACH THN KPYMHBLIX Ma-

 IIHHHBIX OPOCHTeJBHBIX cHCTeM, 00Jajaloulux  BBICOKOH 3({{eKTHB-
5 _,_ﬁng:rﬁm [6].
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~ BosMoXHBle PeXHMbl PalbOThI HACOCHBIX CTAHIM 30HAJILHOrO MALIHH-
~ HOTO OpOLUCHHSI MOJHOCTBIO COOTBETCTBYIOT TPadKaM BONONOAAYH T'EPBHIX
~ ' Tpeéx THIOB.
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B. A. BAPAHOB

"TNIYTH YCOBEPIIEHCTBOBAHHA 3KCHJAYATAUWH YCTAHOBOK
- MALIMHHOroO OPOLIEHHS B PECNYBJHWKAX CPEJHEHR A3HH
i

JanbHeiilnee pacliHpeHHe NJAOULAMH OpPOLIACMBIX 3eMejb B pecnyOJH-
kax Cpeaseii A3iy TECHO CBA3aHO C Pa3sBHTHEM CHCTEM 3JCKTpOMalIHH-
HOTO OpolueHns, ocobeHno B Y3bekHcTane m TalKHKHCTaHE. B TaaxCCP,
HANpHMEp, MPHPOCT 3eMeNb MAalIHHHOrO opoulieHus Jjo/uken B 1,75 pasa
NpeBbICHTL MPHPOCT 3eMelib, OpolliaeMbiXx camorekoM. Ilaomann ke MauinH-
HOTO OpOLIEHHsA YBeAuuatcs Godee uem B ceMb pas [4]. .

IMepenexTHBL PasBHTHA MAIIHHHOTO OpOWEHHS! B Y30eKkucraHe 3HauH-
TeapHo lwupe, ueM B Tamxukncrane. B YaCCP c 1959 r. aenctByer Kpym-
Has cHCTeMa TPexX30HAJLHOT0 MAallMHHOrO OpOLIeHHs Ha nJiouiaax »B
10,737 2a B TonoaHoi crenu, nataeMas DasyTckKod HacOCHOH CTaHIIHEH.

B Byxapckoii o6aactin B 1963 r. Gyier 3aKOHUEHO CTPOHTEJALCTBO AMY-
KapakyahLCKoro MamIMHHOTO OPOCHTEILHOTO KaHala ¢ ABYMS KpynHEIMH
HACOCHLIMHM cTaHnuaAMH: Ajartckoih u KapakyjibCKoH, nojalollHMH BOLY B
TpH 30HBI Opollenus o6ued naowansio okono 41 Teic. 2a. B sTom xe paio-
He B 1963 r. Hauato crponTenscTBO AMy-byxapcekoro MallHHHOrO KaHhana C
ABYMSI  MOIMIHBIMH HACOCHBIMH cTAHUHAMH: XaM3HHCKOH (MOLLHOCTS
45 000 xer) n Kywomazapekoit (Moumuocts 30 000 x67), umeloumeit Gypepuoe
Bopoxpauuauuie (puc. 1).

B uueruryre CpejasrHnpoBOAXJIONOK padpaGotan npoekt euie Gogee
KPYNHOH CHCTEMBl 30HAJNLHOTO MAUIHHHOrO opowenHsa KapLHHCKOH cTenH
#a naomanu cenime 200 Teic. 2a. BosMmomHble naowaad Oyayllero MalllxH-
goro opotennsi B Y3CCP ucuncasoTeas MHIJHOHAMH TeKTapoB Mpd OTHO-
cHTeNbHO HeGoabmux no cpaBHednio ¢ TaaxCCP BbicoTax noabeMa BOAHL

MatunHHas OPOCHTENbHAS CHCTeMa OTIHY3eTCsl OT CaMOTeUHOH B NPHH-
UHIe TOJLKO TéM, 4To y Hee 3a60p BOJB H3 MCTOUHMKA OpOIIEHHA pacno-
JOMKEH HHMKe OpolldeMblX 3eMeJb M OpOCHTeNbHas Boja AOCTABIAETCA HA
OOJiA CchneuHadbHLIMH BOAOMOABEMHLIMH YCTAHOBKAMH. Bmecte ¢ TeéeM oOHa
HMeeT onpeesieHHble crneudpHUECKHe NpenMyllecTBa W HejocTaTkH. Iias-
HBIMH H3 HEAOCTATKOB fBJAAIOTCA:

1) noBbILIEHHAA Yjle/bHAs CTOHMOCTH MOJHBOB, BhI3BaHHAas JOMNOJIHH-
TeJILHEIMH PACXOJaMH Ha COAEPIKAHHE NepcoHala HaCOCHHIX CTaHIHH, onJa-
TY SAEKTPOSHEPrHH W/ FOPIOUEro, PEMOHTH HACOCHBIX CTaHIMM W T. 1L.;

2) 3aBHCHMOCTL OPOCHTEJbHOH CHCTEMBl, HE TOJBKO OT HCTOHHHKA
MuTAHEs BOJOH, HO W OT MCTOYHHKA MHTAHHS SHEPrHeH.

IMpenMylnecTea MallHHHOTO OPOLUEHHS 3aKJIIOYAIOTCH B TOM, 4TO OHO
NO3BOJIAET, BO-NEPBLIX, CHH3HTh KanHTa/bHblE 3aTPAaThl H COKPATHTL CPOKH
CTPOHTELCTBA MAIIHHHOA OPOCHTEJBHOH CHCTEMBl MO CPaBHEHHIO C 3aMe-
HAIOMIEH ee caMOTeuHol cucremoil, TpeGylolled CTPOHTENBCTBA JIIHHHOTO
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MarHeTpanbHOrO KaHaja H COOPYXKEHHH JIISl BEIX0OJa Ha 3aJaHHVIO OTMETKY,
BO-BTOPbIX, OCBOHTL TAKHE 3€MeJIbHBIE MACCHBBI, KOTOPHIE CAMOTEKOM OpO-
CHTb HEJIb3s; B-TPETBHX, HCNOAB30BaTh HAa OPOIIEHHe cOPOCHBIC H JIpeHax-
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Puc, 1. Cxema Amy-Kapakyasckoro m Auy-Byxapckoro ~ PA3BHTHH H YCOBepIIeH-

MAIHHALIX OPOCHTENEHEIX KaHaJOB C METHpbLMA Kpyn- CTBOBaHMHA.
HHIMH HACOCHMMH CTaHuuamu: Anarckoii, Kapakyas- B pecnyGaukax Cpen-
cxoii, Xausunckont u Kywoxasapckofi. Hefl A3HH MOXHO BCTpe-
THTB pasHooGpasHuie

BOAONOALEMHBIE YCTAHOBKH MALIHHHOIO OpOLUEHHA: MOUIHLIE 3JIKTPHDHILH-
pOBaHHEIE M ABTOMATH3HPOBAHHBIC HACOCHBIE CTAHUHH COBPEMEHHHIX THIIOR
H MeJIKHe HAacOCHHE YCTaHOBKH C JABHTPATEeJAMH BHYTPEHHEro CropaHusi M
3/1EKTPOMOTOPAMH; A0XK/[€BaJbHbBIE YCTAHOBKH pPasHHEIX THNOB; OoJblIHe H
Majible [J1aByYyHe HACOCHBIe CTAHIHH, YCTAHOBKH TAYOHHHBIX HacocoB Ha
OypoOBBIX CKBaXHHAX, OpOIIAIONIHE NOJSA NOJAIEMHBEIMH BOAaMH; HeGOJbIIHE
HACOCHBIE CTAHLUHH CTApBIX THNOB C HedTeABHrareJsAMH; NPOXOASUIHE MpO-
H3BO/ICTEEHHBIE HCNBITAHHS NOJHBAJbHBIE ArPeraTh MO3HIHOHHOTO AeiiCTBAS
C rHOKHMH WJaHTaMH B JApyrHe BOJONOABEMHEIE YCTpPOMHCTBA.

Bee st MHOrousc/jeHHble YCTAHOBKH M CTAHIHH  9KCINIVATHPYIOTCA
06G/IACTHBIMH M paHOHHBIMH OpPraHH3alHAMH BOJHOLO H CEJLCKOro Xoa3ffl-
CTBa, COBXO3aMH, KOJXO3aMH, OTAeNbHBIMH yupempenpsmu. Kpynaole Ha-
COCHBIE CTAHUMH B OCHOBHOM HAXOJAATCA B NOJAYHHEHHH o0,acTHHIX ynpas-
ACHHH  opocuTesbHbIX cHcTem. B JlenunaGagckoft o6aactu  TagmCCP
OpranH3oBaHo CHeUHaJhHOe YNNpaBjieHHe MAIIHHHOTO OpPOILIGHHSA, NOKA
eanHcTeedHoe B Cpenueit Asum.

B Hacrosiuee spems HaunGojblliee 3HAYeHHe HMEIOT JIBA THNA BOJO-
MNOABEMHEIX YCTPOHCTB:

1) Moluuble 3MeKTPHPHUHPOBAHHBIE HACOCHBIE CTAHLKM CHCTEM 30HAMb-
HOr'0 MAaUIHHHOIO OPOLIEHHS;

2) neGoJpluMe HACOCHHIE YCTAHOBKH BPEMEHHOr0 THNA, 0GJerYeHHOMN
XOHCTPYKIHH, paforalolye rjaaBHbiM 00pasoM Ha KHAKOM TONJHBE.
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HACOCHBIE CTAHIHH KPYMHBIX OPOCHTEJIbHBX CHCTEM

CoppeMeHHas KpyMHasg SJAEKTPOMAILIHHHAs OPOCHTENbHAA CHCTEME
npejcTaBaner cofoil CA0MHOE XO03AHCTBO, BKIIOUAIOUIee CBOH JHHHHM SJIEK-
Tponepenauyd ¢ TpancdoOpMaTOPHBIMH MOACTAHUHAMH, HACOCHBIE CTAHIHH
pasHBIX CTYyHeHeidl BOAONOAAYH, MAarHCTpajibHbC KaHaJbl, BOAOPACHDENCAH-
TeJALHYIO H KOJJEeKTOPHYIO CeTh, OPOCHTEJbLHYIO TEXHHKY, AOPOrH, PeMOHT-
HHle MAcTepcKHe, CPeJCTBa CBA3H H TPAHCNOPTA, MUJIOH (POHIA, KOMMYHAJL-
HEIe W aJAMHHUCTPATHBHEIE CTPOSHHS H JApyrHe 3JeMeHThl BCNOMOTaTeNbHOTO
HasHauenns.

[losToMy BONPOC O MOATOTOBKE KBaJH(QHUHPOBAHHBIX KaJApos che-
NHAJBHO 74 SKCNJAYAaTAllHH CHCTEM MAIIHHHOTO OpPOWIEHNA ABJAETCH
ocHoBHBEIM. Ilpoduas H ypoBeHb HeOOGXOAMMOIl KBaJn(puKalHH Kaapos
JONH HEL OBITEH onpegeqcHbl OpradH3alHAMH, HEeMOCPeaCTBeHHO BeIalOUlHMH
IKCIyaTalHeH.

MaluiHHbe OpOCHTeJbHEE CHCTEMBl, pPasiuualolHecs Mexay codok
[0 TePPHTOPHAJBLHBIM, XO3AHCTBEHHBIM H AAMHHHCTPATHBHBIM [NPHIHAKAM,
XapaKkTepH3yioTcs CJAeAYIOIHMH JICMEHTAMH: HCTOUHHKAMH OpOUICHAS I
sHeprocHabKenns, BOOONONBEMHBIMH YCTPOHCTBAMH, BOJAOPAachpeleJHTe -
HO#l CeTbid M CpPejcTBAMH MOJHBA.

YcoBeplleHCTBOBAHHE 3IKCIVIYATAllHH, TECHO CBS3aHHOE C YCOBEpLICH-
CTBOBAHHEM KOHCTPYKIHH 3JIEMEHTOB CHCTEMBl, MOMKET HATH [} TpeM
HanpasJeHHIM.

1. BoiGop pauMoHaJbHON CXeMB BOJIONOJAYH H KOHCTPYKLHH OCHOB-
HBIX 9JIEMEHTOB MAalIMHHOH OPOCHMTEJILHON CHCTEMB B NEPHOJ €€ NPOeKTH-
poBaHHs. B NAaHHOM ciyuae BaxKHO NPABHJbHO PasOHTL OpOLIAEMBIH Mac-
CHE HAa 30HH!, BEISCHHTH BO3MOMKHOCTH CO3[aHHA Oy(epHbIX BOJOXPaHHINIL,
ONpeesiTh MECTa PACHOJOKeHHst HACOCHBIX CTAHUHH W noaobpath HX
ocHOBHoe ofopyaoBanue. Bee 3T0 AacT BO3SMOMKHOCTD AOCTHYb HaHOOHBLIETO -
sRoHOMHueckoro 3dgpexTa, CBA3aHHOrO CO CHHMEHHEM 3aTPaThl SHEPTHH Ha
NOABEM BOJBL. .

2. YcoBepuieHCTEOBAHHE M PEKOHCTPYKUMA 3JMEMEHTOB CHCTEMbl B Ipo-
Hecce IKCNAYyaTaAUHH OCYLIECTBJIACTCAH:

BO-TIEPBHIX, MyTéM 3aMeHbl MOPAJbHO H3HOLIEHHOIO 000pYLOBAHHKA
Gosnee 3(peKTHBHBIM H PEKOHCTPYKIHH COOpYMKEHHH H TpyDbONpoBOAOE
HACOCHBIX cTaHUHH, Beayuled K yMeHBIICHHIO NOTepb SHEPrHH; PEKOHCTPYK-
IHH BOJOpPACIpeieHTeNLHON CeTH, CHHMAIOUIEH MO0TepH BOJEL, MOAHATON
HacoCAMH, 2 TAK)Ke YCOBEpLICHCTBOBAHHA TEXHHKH MOJHBA, CHHAKAIOUIErd
NOJIUBHBIE HOPMBI;

BO-BTOPHIX, MyTeM ABTOMATH3AUHH H TeJeMexaHH3alud YnpaBJeHHd

HACOCHLIMHM CTAHUMAMH H pacnpeleJHTeIbHBIMA BOAOBONAMH, UTO 00JeryuT
TPYA Jiojed, CHH3HT 3aTpaTbl HA COMEpIKaHHE oOcayKHBAIOLIErO MEpPCoHaa
H NOBLICHT COXPaHHOCTH OCHOBHOTO MAlIHHHOTO 000pYI0BaHHA.

3. YcoBepuIeHCTBOBAHWE OPraHM3alUMn  0DCAYKHMBAHHA  CHCTEMbl H
yuera ee padoTel JOCTHraeTcs B pedyabTate YJYy4LICHHHA JAMCHHIAHHEBL TPpY=
114, SKOHOMHH 3JEKTPOSHEPTHH WJIH TOMJIHBA, COKPAIIEHHA BCEX BHJIO0B pac-
XOIOB Ha cOGCTBEHHBIE HY#KAb, GOpLOL ¢ MepenoiuBaMi H COPOCAMH BOJH,
pallHOHAJMH3AMH PeMOHTOB, Pa3paboTKH SKCMJYaTAUHOHHBIX HOPM H TEX-
HHKH yuera, MOJArOTOBKH KajipOB, VAyUlIeHHS CPEACTB CBH3H H TpaHCIOpTA,
TeXHHKH GE30NacHOCTH, ObITOBRIX YyeaoBHH H T. A. IloMHMO 3sKOHOMHA
CpeacTs, BCE 3TH MEpPONpHATHA HIPAKT BaxHYI0 poOJibL B obecneyeni
HANlEKHOCTH B GecnepeGoiinocTH ACHCTBHSA HACOCHBIX CTAHIMIE K BCEH OpO-
EHTEJILHON CHCTEMIL. :

Jns yiKe MOCTPOEHHOHK M JAEHCTBYIONMIEH CHCTEMBl COBEpUICHCTBOBATL
SKCIIYATALHIO MOXKHO HO BTOPOMY H TPETheMY HanmpaBleHHAM, [0 B STOM
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“CAyYae 3HAYHTENbHBIH 3((erT Moxer ObITL NOJMyUeH TOJNBKO MoOcjae mpoBe-
ACHHA WUEJOro paAna MEpPONpPHATHH, Kaxk/J10€ M3 KOTOPHIX JHIIL HA HEMHOIO
nopeiuaer sddekTHsHOCTL cHeTeMbl. Takum oGpa3oM, ycoseplueHCTBOBaHHE
IRCIVIYATALHH ACHCTBYIONLEH MAIUHHHON OpOCHTe/NIbHON CHCTEMBI NPEeaCcTaB-
JA€T co00H KOMINIEKCHYIO 3ajauy, BKJIOYAIOUIYI0 BONPOCH!, TpeGyrouiie
CNeuHaJBeHOR npopaboTKH,

Has ouenku sppeKTHBHOCTH MalIMHHOIO BOJAONOLBEMa B KauecTBe
“OCHOBHBIX MOMKHO HCHOJIb30BATh CJAEAYIOIHE TeXHHKO-3KOHOMHYECKHe [10-
Ka3aTeJu:

a) KOJIHYECTBO BOIBI, MOJABAEMOil KaMABIM HACOCHBIM arperaToM 3a
Hac, CYTKH, leKaly, Mecsill H Toi;

0) KO3(pHUHEHTB HCMOABL30OBaHHs pabouero BPeMEHH HACOCHBLIX arpe-
raToB 3a TE e WHTepBaJ/kl BPEeMEHH; :

B) CPeAHIO 33 roj ceGecToHMMOCThL KYGOMETpa NOAHATON BOAMI;

') CpeaHiolo 3a roj CTOMMOCTL OJHOro uaca paboThl HACOCHOrO arpe-
rara (ajs cradHunii ¢ oAHOTHNHBIM ofopynosanueMm) HJaH paGoTel OJHOTO
KHJOBATTA YCTAHOBJEHHOH MOLUHOCTH CTaHIHH;

1) CPeHIOI0 32 roj 1ojauy BoAkl Ha €AHHHILY H3PACXOAOBAHHON 3MeK-
TPOIHEPTHH HAH TONJAHBA;

) NOJHBIE K.M.J. HACOCHBIX ArpPeraToB MO SNH30AHYECKHM H3MEpPeHHAM.

[Tpun ouenke paGorsl Beeil MalIHHHOH OPOCHTENbLHON CHCTEMBI HCXONAT
H3 TAKHX XapakTepHCTHK: ;

) KOJIHYECTBa BOABIL, NPHXOASAILErocs Ha OAMH OpolIaeMblii rekrap 3a
MOJHUB H 34 roj;

3) K., HPPHTaUHOHHON CeTH;

H) ce0eCcTOMMOCTH OpPOWIEHHS OJHOrO rexTapa 3a NOJHB H 33 roj,
onpeje/iseMoi M0 CPeXHEroj0BbiM BEJAHUMHAM CTOHMOCTell KybomeTpa moi-
HATOH BOIBI, COAEpIXKAHHA HPPHTalHOHHOI ceTH M TNPOH3BOACTBA MOJHBOB.
[TIpn sToM HeoOXOAHMO OpPraHH30BaTh TOMHBLIH Y4eT KOJHYECTBA BOJBI, IO-
NaBaeMOoH KamAblM HaCOCHHIM arperaTtoM, H BOALI, ACHCTBHTENLHO pacxo-
AYEMOIl Ha MOJIMBBEl CENbCKOXO03AfCTBEHHBIX KYJALTYD.

Onnako B pesy/bTaTe 3MH30AHYECKUX OOCJAe[OBaHHil yCTAHOBOK Ma-
UIHHHOIO OPOLUCHHS, NMPOBOAHMBIX Ja0OpaTOpHEH THApPaBAHYECKHX MallHH
HBIIul', 51 na oaHoit H3 HHX He ObL10 OOHapyMeHO JAeHCTBYIOLIEro Bo-
Jomepa.

B To xe Bpemsi Gblsin yeTaHoBAeNnbl (PAKTB CHHIKEHHS MPOH3BOIHTE/L-
HOCTH HACOCHBIX ATPEeraTos, NPOHCXOAAILIErD BCJAEJCTBHE H3HOCA H 3acope-
HHSE HACOCOB, yMeHbIIeHHst oGOpPOTOB HACOCOB Ha YCTAHOBKaxX C JBHrare-
ASMH BHYTpeHHero cropanusi (Murrbynaxkckaa nacocHas ycraHoka B Qep-
rafckoil ob0JacT) HAH HMEIOUHX pPeMeHHYIo mepejpauy.

B HacTosulee BpeMs OTCYTCTBHE yueTa BOJOMOAAYH SAIBJISETCH OJXHHM
M3 TJIABHEIX HEJOCTATKOB B OPraHM3aiHH 9KCIAYATAUHH MAIIHHHLIX OpPOCH-
TenbHbIX cHereM. Hacochble cranunu (paktHuyeckn paboTaioT 6e3 KOHTPOJIA
BBIIABAEMOIl HMH MMPOAVKILHY, YTO CTABHT MO COMHEHHE JIOCTOBEPHOCTS
BCEX SKCMAYVATAUHOHHO-TEXHHYECKHX MNOKasaTesell, CKPHIBAeT BO3MOMHOCTH
HX YAYyuIUeHHs.

Tax, nocne obenenosandil 12 kpynHBIX HacocHBIX cTaHuuit B JleHuu-
abanckol oGnactu B 1960 r, (pre. 2), KacKagoB HACOCHHIX CTaHUHH Jlayp-
ckoro u Yafipoxaponckoro maccusos B Imccapekoil noanne u Akrasuucko-
ro—p Baxwmwckoit B 1961 n 1962 rr., a Takxe camofi Kpynuoil 8 TawKenrT-
CKOil oOaacTi HacocHo#t cranuuu coexoza «®Papxan» (lonoamas cremn) B
1959 r. (B nepsuifi roj skcnayatauni) BEISBJIEHA OflHA H Ta Xe KapTHHA —
OblcTpoe 3acopeHiie BXOAHEIX PELICTOK B aBaHKaMepax CKOMJeHHSMH pacre-
HHH, H3BECTHBIX MO HAa3BAHHEM <lepeKaTH-NoJae», KOTOphle B TeUeHHe Mo4-
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TH BCEro MOJHBHOrO NMEpPHOJA 3aHOCHTCH BeTPOM B KaHaJbl H PEKH B GO b-
LIOM KOJTHYECTBe.

[Mepekarn-nose (Coniolimon tataricum) — crenHoe TpPaBsHHCTOE pac-
TeHHe WapoobpasHoi, KyCTHCTOH (GopMbl ¢ H3OTHYTBHIMH, UENKHMH cTeOJs-
mu. CyniecTByer HECKOJLKO BHIOB 3THX pacreHuil. Pasmepsl ux BecbMa

PasIHYHbl — OT HECKOMBKHX CaHTHMETpPoB 10 Merpa. IIpH cospesanmi OHM

JAE€rKo OTHEJAIOTCS OT KOpDHEeH H yHOcsTCs BeTpoM, o0pa3syst nojBHMKHBbIE

cKomaenHd. C pelieToK HACOCHBIX CTAHUMH HX YAaAfIOT BPYUHYIO rpadJIsiMH.

Hepenku cayuau, Korjia onn 3abuBaioT H paboupe Kojeca HacocoB.

I‘1:_1

’.*'I:IE'-:EH:_! TR T Sty : :
Puc. 2. Mammuuupliéi 3371 OpoCHTeAbHOIT HACOCHOI
cranuun Camrap IIl cpemneit momnoctH. Tperhs
soua opowenua Camrapcxoro maccusa (TaaxCCP).

Ha crasuuH KaMmepHoro THna BO BpeMf MNOAHBHOrO [epHoja OHHCTEA
34COPEHHOr0 HACOCa, YCTAHOBJEHHOIO HHXKE YPOBHA BOJBI B dBAHKaMEpE,
BCJAECTEHE HEcoBepUIeHHON KOHCTPYKUHH 3ATBOPOB CO CTOPOHBI HHIKHETO
6pedpa W OTCYTCTBHS BO3MOMHOCTH OCTAHOBHTL CTAHUHIO H OMOPOXKHATSL
aBaHKaMepy 3auacTylo HeocyllecTBHMA.

OuHCTKY HACOCOB CTAHIMII MPHUXOAHTCH OTKJIAABIBATL N0 MEPHONZ, KOT-
fia OKOHUATCH MOJIMBBI H CTAHUMA OCTAHOBHTCA HA PEMOHT.

Ha cranuisx BOAONPOBOAHOTO THMA C MOJOMHTENLHOH BBICOTOH BCd-

CHIBAHHS OYHCTKY HACOCOB JIEMKO MOMHO OCYHIECTBHTH B Jil0OOe Bpewms, He

OCTAHABIAHBASA CTAHUHH. DTO YBEJHUHBAET HX JICHCTBHTE]bHbLIH K.ILA. i
MPOH3BOAHTENLHOCTE B IKCMJyaTalHH.
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- Ha puc. 3 mpuBeseHnl pe3yabTaThl JABYX MCObITaHHA Ha 3acopexue”
' SXCNePHMEHTAJbHOIO0 Hacoca ¢ TPexJonacTHeIM pabouyHM KOJecoM aHaMer-
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Puc. 3. Peayabratel MCOHTauHA MOZeabHOTO OCEBOrO
Hacoca Ha sacopenue (D=350 mm, d=160 au, Z=3,
K=065 uun, Z, = 8, n =950 ofjuun, F, =1,64 Jﬁ}:
I—n poxe anetba gepepsen; 2—n poae crelaw  pacrenwd, -rp'n‘n:!

Kak BusiHo M3 pHc. 3, Hacoc CHayaJja 3acopsieTcs oueHb ObiCTpO, B fe-
ueHHe moJyuyaca, 3aTeM IpolLecC 3aCOpPeHHA npHocTaHaBausaercs. ITpoms-
BOXMTEJLHOCTh 3ACOPEHHOT0 HAacoca cocTaBiseT HeMHoruM OGoabme 70%
HopManbHoro anaveHus. [TomuMo 3acopenns, Hacochkl, MNepeKavyHBAIOLIHE
BOAY ¢ GOJbIIHM colepXaHHeM MeCYaHblX H HJHCTHIX B3BEceH, KaK H3BecT-
HO, MONBEpIKeHsbl HHTEHCHBHOH paspaboTKe KOJbIEBRIX 3430POB MEXIY
pabouHM KOJecOM H KOPHNYCOM Hacoca, YTO BefeT K CMelleHHI0 HamnopHOH
XapaKTePHCTHKH Hacoca BJeBO, K OCH OpPJHHAT, BCJENCTBHE VBEJHYEHHNA
o6beMHLEIX NMOTEpPL BHYTPH Hacoca [6]. Mu HccnaenoBadH JABa OJAHHAKOBHIX
MeHTpoOeMHEIX HAcOCa, H3HOLIEHHBIX, HO HE 3acOPeHHBIX; Mepeja HCnpTa-
HHEM HMX OCMaTpHBalH H ouHmaJH. PesyaptarThl HCOBITaHHA HACOCHBIX
ycranoBok Ha CepepHom T'0/I0ZHOCTENCKOM KaHajle B KOHUE NOJHBHOrO
ce3oHa NMpeJcTaBJeHH Ha pHc. 4.

dakTHYECKHEe NMPOH3BOJMTENbHOCTH HAcocoB cocTaBuan 88 u 777 uX
HOpMaJbHEX BedHuuH. [lono6Guele pesaysbTaThl OBVIH NOJYUEHB H HA APYTHX
o6bexkTax. Ha puc. 5 nokasansl u3MeHeHHsi paOouell XapaKTepHCTHKH oce-
BOrO Hacoca B pe3yJbTaTe VEENMYEHHS HIHPHELI KOJbleBoro 3sasopa (&)
nyTeM oOTOYKH KOELOB Jonarok palouero koJaeca [2].

Ckasannoe BHIle OTHOCHTCA K HACOCAM MaJbBIX M CPeAHHX pasMepom,
HMEIOUIHX IIHPOKOE pacnpocTpaHeHHe Ha CYINECTBYIOUIHX HaCOCHBIX yCTa-
HOBKAX H CTAHIHAX.

| JT1o B caeayoliHe HCNHTAHHA HacoCOB H ycTanbBOK NPOBOARAHCE 2BTOPOM B
MBIIuI’ & paanoe Bpems.
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B HacTosiuiee Bpems elle He BbISICHEHO, B KaKoH crenenH OyAYT 3aco-
PATBCA M MOJABEPraThes H3HOcy OonbluHe LeHTpolerkHble H OCEeBhle HACOCH!
HOBBIX MapOK, KOTOpbIe VCTAHOBJEHBI W YCTAHABAHBAIOTCA HA HOBBIX MOIL-

Hm
7=

A

5 -

14 -

72 | SR e ' ,
2049 204 577 oy 874 r’:-", e

Puc. 4. HHII[I]]H'E-TE IHPEE{TEPHETHHH IBYX *OAHHAKOBLIX
EL'EHTFOEEHH!HI HiaCcOCOB HIHOIUCHHRMX, WO HE SACOpPCcHHLIX.
Hacocet craporo tuna [HLU-700/600 sx, n = 727 oG/ mun,
ITYHKTHPHAA KPHBAaA COOTBETCTBYET [aHuLIM KATAA0I,
Jlnana K=2,50 — xapakrepHcTHKa TPYGONPOBOIOB HACOC-
noit ycranosxu (Cenepunii [onoaHoCTenCKHE KaHad).

HbIX HACOCHBIX cTaHuuaX B Y3bexckoi H Taiuxukckoi pecnybiankax (Hacocs
OI15-110 na Aanartckoit u Kapakyanckoit cranuuax; OIT 10-185 — Hupa-
Ganckoii; 52 B-11 — IN'onoaunocrenckux; 56 B-17 — XaM3HHCKOH # ap.).

% | = [
- 7 e
fa

|
| |
50 |5 |

Ve
37 4 %

e
i -1
o N ] o K_

0y
¥
r T SR G ¢ ¢ ——

g

g 00 200 00 §,afcen

Puc. 5. HMaMenenne paboueil XapakTepHCTHKH & MONEIbHOTO OCEBOr0 Ha-

coca (nmapaMeTpsl €ro AaHbl Ha PHC. 3) BCACACTBHE YBCAHHCHHA WHPHHBL

KOABUEBOro 3a3opa (8) myrem o0TOUKH KOHIOB AONaroK pafouero xoaeca.

CHATHIC XaDAKTEPHCTHKH (kpuBeie [, 2, 3, 4. 5) COOTBETCTBYIOT caeaywo-
miMM pasmepam 3asopa, s 0,61, 2,75, 59, 816, 11,3,

Chenyer 0XHJaTh, YTO HamopHLle XapaKTEPHCTHKH KPYMHBIX HACOCOB
OyayT Gojlee YCTOHUHBEIMH B 9KCIJIyaTallHH.

Hng cperHux M KPYNHEIX HACOCHBIX CTAHLHH HYXHBI HHCTPYKUHH IO
HAJ30pY 3a pexHMOM B3BELIEHHBIX M JIOHHBIX HAHOCOB B aBaHKaMmepax.
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CTaHUHH cJeyeT OCHACTHTL HEOOXOAHMBIM reojieanueckum u JjaGoparop-
HEIM 06OpyaoBaHHeM AJ5 NPOH3BOACTBA 3aMepoB, B3ATHA npob it aHajaH308.
Haunsivu BonpocaMu 3hGeKTHBHO MOXKET 3aHHMATHCA TOJLKO TCXHHUECKH'
nepcoHas, MpoXKHBaIOWHI Ha cTaHUHAX. Pesyabrarel Habmawoennit asryr o
OCHOBY LEJM0ro psijla BBIBOJAOB H TAKHX peKOMEHIAUMHH, Kak KOppextHpoBa-
HHE HOpM aMOpTH3alUHH HAacoCOB, NPOEKTHpPOBaHHE aBanxamep, Gopsla ¢
3aCOpeHHeM H T. II.

TpynHocTe BHEApEHHS BOJAOYYHTBHIBAIOLIEH anmapatypnl Ha HACOCHBLIX
cTanumax obbACHSETCA, BO-NEpPBBIX, HEAOCTATOUHO HaAexHOo palortoii ec
Ha BOJle, HecyUleil B3BeCH, M, BO-BTOPLIX, TeM, 4TO SKCIIYaTHPYIOLLHE
Opranu3auuy He 3aHHTEpECOBaHbLI B €€ NPHMEeHEeHHH, KﬂHT[JEL-‘Ih BRIAAYUM
NMPOAVKIUHE MOMeT BCKpHTh ee Hexonauy. Maso Toro, 3acopeHHHil HeHTpo-
GexHBIA Hacoc CHHXKAET 3arpy3ky ABHrare/isl M CO3/1aeT BHAHMOCT:L ¢3KOMO-
MHH®» SJICKTDOSHEPIrHH,

Bsegeuue TO4MHOro yvera KOJAHUECTBd MN0OAABaeMoOit H noTpedasemol
BOAKI AO0JA S HO OHLITL NepBhiM WATOM K YCOBEDUICHCTBOBAHAI SKCILAYATAILHH
MAUIMHHEX OPOCHTEAbLHBEIX CHCTEM BCEX THIOB.

KOHTPOAL BOAONOAAYH MOMOMKET YCHAHTL DOPLOY C 3aCOPEHHEM BOAD-
3a60pHEX penleTox, H3HOCOM H 3acopenHem Hacocos. KOHCTPYKIHHA Cyuie-
CTBYIOULHX B0A03a00OPOB HACOCHBIX CTanuui — aBaHKaMep, PEUIETOK W
3aTBOPOB HA BCACHIBAIOIHX JMHHHAX B OTHOWEHHH 3dCOPAEMOCTH emie He-
AOCTATOYHO cOBepiueHHs # TpebyioT A0paGoTicH.

Beuay OGespeficTBHA HAH OTCYTCTBHA BOXOYUHTHIBAOWEN anmapartypu
HA HACOCHLIX CTAHILMAX SKCHAYATHPYIOUHE OPraliH3aliil HCHnoab3yIoT
YCJAOBHO HPOEKTHLIE NPOH3BOAHTEILHOCTH HACOCHLIX ArpPeraTos.

Tarkas cucTemMa ygera Bojonojaaun npHHaATa (aKTHYECKH HA BCex
OPOCHTENBLHBIX YCTAHOBKAX M CcTaHuuax. 1lo STHM YCJAOBHHIM NIPOH3BOAM-
TEJAbHOCTAM COCTABAAIOTCH MJaHbl BOJONOAAYH, BEAETCH pacuer cebecToH-
MocTH KyOomerpa noOAHATOR BOAW H CEOECTOHMOCTH OPOIUEHHA OJHOrO
reKrapa. _

OTyeTH MO IKCHAYATAUMH CYLIECTBYIOUMX KPYNHEIX 3JeKTpHpHIHpO-
BAHHLIX HACOCHBLIX CTAHUMA MAWIKMHHOTO OpOIEHHd Kak B TalmHKCKOMH, Tak
u YaGekckoit CCP, BraoyaloT 6yXrajrepckue AaHHbe O 3aTpatax AeHem-
HEIX H MATEPHAJbLHBIX CPEJCTB. II0 CTATHAM Pacxoj0B; CBeleHMA O HoTpe-
OJAeHHN 31€KTPO3HEPrHi OCHOBHLIMHE HACOCHBIMM arperaraMi 4 Ha colOCTBeH-
HLIE HYAAB 10 MOKA3aHUAM JIEKTPHUCCKHX CYETUHKOB HA CTAHUMAX;
JaHHLIE ydera 9JeKTpo3Heprud H KO3(PhHIHeHTOB MOMIHOCTH B TOHKAX
pasjiesa 3IexTpoceTeil IHeProcHCTeMsEl M CHCTEMbI MAUIHHHOTO OPOIUSHHKA;
3ANNCH TeMOepaTyp noAWKNHHKOB 3/ KTPOABHTATE e, YHCA0 YacoB padoTit
KAXK/J0r0 U3 HACOCHBIX ATrpPeraroB MO 3aMHCAM BPEMCHH HX NYCKa H ocCTa-
HOBKH B 3KCHAYATAIMOHHOM XKYpPHAAE HACOCHOH CTAHILMH.

Ha mexotopnix u3 cranuuil BegeTcs YHET BLICOT NOABEMAa BOAH [0
MOKA3aHHAM BOJOMEPHHIX peeK B dBaHKAMEpPe HACOCHON CTAaHIHH H B
rOJA0BE MAUIMHHOrO Kawaaa, DNH30AHTECKHM MCNLITAHHEM BCerjd Mo#er
OuTL onpejeneH AeicTeHTeALHWA o0muit xoaphuuuesT XapakKTepHCTHKY
HaOPHOTO H BCACHBAUICro TPYOONPOBOAOB, NPHBEASHHHIH K OZHOMY
arperary:

i |:'H-— H_.)

Kn;: — 'U? ' T {1)

rje M -— 4HCJI0 HACOCHHX arperatos, MNOAKJIOMEHHHX K OJHOH HHTKE
HanopHoro TpyOonporoaa (cuutaercd, uTO arperatil OAHHA-
KOBHE):
(Q: —pacxol BoAH B OAHON HHTKE HAMPpHOro TpyGonposoia npu
cOBMeCTHOH padore NnoAxJIO4YeHHHX K Heil arperaroB, M*[cek;
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H,. — reomerpuveckas BRICOTA MOAbEMA BOJLI HACOCAMH;

H — manoMeTpHvecKnil Hanop Hacoca,

B npaxTHkKe SKCHJAYaTalHMH TOCYJMapPCTBEHHBIX OPOCHTEALHLIX CHCTEM,
B TOM 4HC/Ae W MANIHHHHIX, AMOPTH3ALHIO HE YUHTHIBAIOT. E€ YUHTHIBAIOT
TOALKO no o0beKTaM, NepesejedHbIM HA Xozpacwer. OnHAKO NPH omnpe-
Jeaennin ce0ecToHMOCTH MOAHATOH BOABI AMOPTH3ANMIO HALO BKAIOYATH,
TAK Kiuk OHa BXOJMT B UHCAO npAMEIX 3arpar. K KOCBEHHBIM OTHOCATCH
BATPATHI HA COJACPMAHHE 1ITATa M MATEpHaJbHOTO (POHAA CHCTEMHOrO
yIpaBJIeHueckoro annapatd, pacnpeiesioniHec Mexay HACOCHHIMH CTaH-
HUAME  IPONOPUHOHAALHO OpPOMAaeMbIM NJAOIAAAM HJAH TOAOBBIM CYMMaM
Hp.'-'.‘-12--:.‘f.' 3ATpAT. -

Oruennsag paGoTy OTAEGABHHEIX HACOCHBIX arperaroB CTaHIHH, HA OCHO-
BAHNI AaHEX TOJOBOTO OTUETA 110 SKCIYATALLMH CYMMY BCeX pPacxoloB
34 TOJ C BBHIUYCTOM NJAATH 34 3JAEKTPO3SHEPrHI0 MOXKHO PACNPEACAHTE MEXKLY
arperataMi NpPONOPUHOHAABHO HX YCTAHOBRJEHHOI MOILHOCTH, a IJaTy 34
3NeKTPO3HEPrHi0 —NPONOPIHOHANLHO IPOHSBEIEHHAM YCTAHOBJIGHHOH MOII-
HOCTH arperarta Ha MHCIO 4acos paGoTel B rony.

Takag cucremMa pacnpelesiendss 3aTpaT TeXHHWYeCKH O0OCHOBAHHA H
YA00Ha, TAK KaK He TPeOyerT CBeAeHHH, CBEPX HMEIOIHXCH B GyxraJarep-
CKOM 3KCNJAVATALMOHHOM OTYETe M NAcHopTe CTAHIIHH,

B jnauHOM cAyuae cpefHss 3a roj, CTOHMOCTh uaca paboThl OAHOTO
arperata ctauuuu (s, py6/4ac) pasua’ :

N:rp 2 M= HB HB Turp

e - - : (2)

= &0
ar
. El NHT[I- g Nﬂl‘p Tarp

speck N, — ycranosienuas MOLIHOCThL JAHHOTQ arperaTa, Kaim;
Typ — UHCAO 4ACOB PAbOTHI aTpPeraTa 3a roji;
2 — HHCJAOD EI‘pEI‘ETGE Hd CTAHIIHH:
. N M — u3jepKKH SKCIAYATALHH HACOCHON CTaHUMM 3a TOA, PYO.;
}, — auepreTHyecKas COCTABAAIONIAs FOAOBLIX H3ACPKEK IKCAAYa-
Taluuu, pyo.
% Cpenusist 32 roj YC/AOBHas CceGectoMMocTh (S, Kon/#') xyGomerpa
| BOJbLI, NOAAHHOA OJHHM HACOCHHIM ArperaToM CTaHIHH, HA OCHOBAHHH
OTUETHRIX JAHHBIX MO ee 3KCIMYAdT4allHH COoCTaBAAeT

1003
Dl 3
3 Sa Q“ = %03 ( }
rie , — ycnoBHas NPOHSBOAHTENBLHOCTH arperara, M°/4ac;
§ — CPeAHCrO0BAA  CTOHMOCTh OJHOTO 4aca paGoTH JAHHOTO

_arperaTa cTaHuuH, pyo;

AQ — pedUHT NPOUSBOAHTENEHOCTH HAcOCa BC/EJCTBHE H3HOCA BHY-

. TPEHHEro YNJOTHEHHs pabouero KoJeca, m'/4ac.

DTH 110KA34ATEAH, HECMOTPA HA YCJAOBHOCTh, BCe e JAl0T BO3MOK-
HOCTh CYAuTh 00 3(peKTHBHOCTH AeiCTBHA KaXXJA0ro H3 arperaroB Hacocs
HO# Craduuu, ocoledHo eciaK u3BecTHA BeaHunHa AQ,

I TMocrakosaennesm M 338 or 27 mapra 1958 r. Coser MuHncTpOB CCCP mpen B
AelicTRie HOBYIO IK3AY CKHAOK-Han6asoK K Tapr(y HA SIEKTPOSHEPrHIO 338 KO3((HUHEHT
MOWIHOCTH 3JeKTPOVCTAHOBOK, OTHECENRYID K HelTpaibHOH BeAHUHHe ero, aexauied B
npeacaax 0 .90—0,92, B nocranonienny YykashBaercs, 4TO YOjauuBaeMele HapGapku U
CKILAKH € TAPAHa HA BACKTPOIHEPrHI0 e I0MKHHN BKANYATHCA B NAAHOBYI celecTOHMOCTh
np: Mbliaennod npoaviuwin, Ho s daktuveckoit celGECTOHMMOCTH OHH NPHHHMAIOTCA BO
giiManre. Baunune nasenennit rapuda Ha 3AEKTPOIHEPTHID COCTABAAET HeOOALUIYK BeaH-
qHHY, Jeallyl B npeagsax £ 4%.
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B tom cayuvae, Kkorja Ha HanopHwx TpyOONpOBOAAX CTAHUHH HIAH B
HAyaJje MalIHHHOrO KaHaJa BeJeTCs ;,rqe-r BOJBI H H3BECTHO obulee KoJju-
#*[200

yecTBo ee, nogasHoe 3a rog (W, MOXXHO OIpefe/iuTh CpeaHH#
38 roj NOoJAHBIA SKCNAYATANHOHHBIA K. 1, .r.l;. CTAHIHH

9.81-WH,_.
Ner= Bﬁmﬁn = ' {4}
rae H

cTep CPCAHCE3BCUICHHAA BLICOTA NMOADBEMA BOALI HA CTAHIHH;

E — noaHbl pacxo sA€KTPOIHEPIrHH HA INHHAX HACOCHOH CTAHIMK
3a TOj, K8m-i.

Buicota noabeMa BOAL HA CTAHIOHMH [peacTasjafseT coO00l pPasHOCTE
TOPH3OHTOB BOJAE B KOHIE TNOABOAAILErO KaHaja, Tepea peuieTkaMmu
aBaHKaMephl, H B HaYaje OTBOJAIIEI'0 KdHAAa 32 BOAOBHINYCKHLIM COOpPY-
W eHHEM,

Mayuenne CTPYKTYpH (PaKTHYECKHX 3aTPAT SKCMAYATAIMH HACOCHEIX
CTAHIHA ¥ BCCH OPOCHTEJABHOH CHCTEME, THAPOMETPHUYECKHE H3IMepeHHH
HA CTAHUHAX MW HPPHIaLHOHHOH CeTH, A4 TakKe CocTapjecHHe OaJaHCoB
SHEePrHH HACOCHEIX CTAHIHA NO03BOASIOT BHABHTHL Hanboaee sddekTHBHBIE
NYyTH YCOBEpPIIEHCTBOBANHA SKCUAYATAUHH B Ka)KAOM HACTHOM cCJaydae o
cofiparh HeOOGXOAUMLIE JAAaHHBIE A PAnHOHAJABHOIO NPOEKTHPOBAHUHA
HOBHIX CHCTEM,

PaGorsl B TAKOM HanpapJeHuH [POBOASTCH uaCTHMHO YHPaBASHHEM
MallMHHOrO opomenus B Jlewunabaackoit oOaactd. B ceoe Bpema ounm
NPOBOAMANCHL JAabopatopuei rujapasangecknx mammu MBIIulT 8 TNoaoanoi
creny, Xopeamckoit obGaacty u KK ACCP. Tloapsza takux mnccaenopanuil
ouesrana, MBIInl" caeayer "npopoaxuts HX, npexae BCero B AHIHMKAH-
ckofi ©0GAacTH, TAE MAalIHHHOE OpPOMEeHHe HAXOAHTCH B OTHOCHTEALHO
TAMEALIX YCAOBHAX SKCIJYATallMH H HE jaeT keaaemoro sddexra.

YuureiBasi oco60 BAXHVIO POAL MAMHHHOTO OPOUWEHHA B HPPHrallHH
Tamxukicrana, UBIT MBX TamxCCP neoGXoAuM0O OPraHH3oBaTh BCECTO-
poHHEEe H3YYEHHE 3KCNJAYATalHH CHCTEM MAmHHHOTO OpPOILEHHA NpeXkie
pcero B l'uccapCkol moaHne, rjae AEHCTBYIOT JBE KPYNHRE 9JEKTPOOPOCH-
TeJAbHbIE 30HAJLHBIE CcHCTeMmHl: Jlaypekas u Yadlipokapouckas., Ocolwi
HHTepec npejacrasager Jlaypckas cucrema, OCHAIEHHAA HACOCHBIMH CTaH-
MHUAMH OPHI'HHAJABHOH KOHCTPYKIMH, paspaboranHOoH B TaKrHnpoBoaxo3se.

HMccaenoBanug 10 3T0H KOMNJAEKCHOH TEME@ MOryT NpOBOAHTLCA COr-
JacHo npejpnaraeMoi cxeme.

. YcoeepuieHcTsOoBaHHe peXHMOB

1. Mayuenne peabedpa 00bEKTOB MAIIHHHOIO OPOMIEHHA H YCJAOBHA
30HHPOBANHA BOAONOAAYH.

9. Habalonenne pexHMOB SKCHJAVATAIMHE HACOCHHIX CTAHINA M MamuH-
HBIX KaHazoB (Bojaonojaua H BOAONOTpelGJEeHHE).

3. Onpenenenue sueprerHueckux 6aJancoB HACOCHBIX CTaHUMI H BOA-
HBIX OaJaHcoB MAUIHHHON BOjOpacnpefenTe]lbHOH CeTH

4. HcenenoBatHe Nepexoanbix NpPOLEccoB B l{aﬂnpllbﬂ: TpyDdonpoposaax,
HACOCHLIX arperarax H 3aKpHITOH BoAOpacnpefe/HTe/IbHOH CeTH,

[I. YcosepmeHcTBOBAHHE KOHCTPYKIMI

5. Mayuenne aGpasuBHOro H KaBHTALHOHHOrO M3HOCAa HACOCOB,

6. PazpaGoTka BOJAOYUHTHIBAIONUICH anmapaTtypbl Js HacOCHBIX arpe-
raToB H CTaHIHH.
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7. Heenenosane asaHkaMep M Bogo3abopa HacocOB B OTHOLIEHHH
BaHJIeHHA H 3acOpPEHH#A, H3YyUeHHE BOLOBBLINYCKHBIX COOPYMEHHH HaCOCHHX
CTaHIHHA.

8. Mayuenne MHUKPOKAHMATA, KOHCTPYKUHH M apXHTEKTYPHl 3JlaHHH
HACOCHBIX CTAHUHH.

IHI. AsTomaTH3anus

9. PazpaGorka cxeM M KOHCTPYKUMIH anmapaTypnl jUis aBTOMATH3ALHU
H TeNeMeXaHH3AIHH HACOCHBIX CTaHUHI H BogOpacnpeieeHHsl.

10. Mceaenosaune cHCTeEM 4BTOMAaTHKH Ha JCHCTBVIOLIHX HAacOCHBIX
CTaHIIHAX,

IV, ¥YcoBepuieHCTBOBAHHE OPraHM3ALNMH SKCMJIYATALMH

11. Mayuenne opraHmaanMi SKCIJAYATAUHH H TeXHHKH vuera paloTH
HACOCHLIX CTAHUHH H MAallHHHBIX OpPOCHTEJJLHEIX CHCTEM.

12. HMcecnegopanue 3KOHOMHKH MAlUHHHOIO BOJONOALEMa H MallWHHOIO
I:I'IH'.IIIIIEIIHH,

TemarHuecknil naaH HayyHO-HCCHAEAOBaTeNLCKHX palfor Jjaerca AJA
onpeaeseHHs HX OCHOBHEIX HanpapiaeHHH. CrpynnupoBaHHbEIe B HEM TeMbl
HMEIOT Kax</la# CaMOCTOSATEJLHOe 3HaueHHe ¥ MOrytT paspadbaThlBaTheH
[apajjejbHo B COOTBETCTBHH C HaJlHYHeM CHEUHAJAHCTOER H MaTepHaJbHBEIX
BO3MOMKHOCTCH,

[Ipepnonaraercs, uto TeMel OyAYT KOPPEKTHPOBATHCA H YTOUYHATHCHA B
OeTansx AJsi onpeieseHHLBIX o0BeKTOB — MAIUHHHBLIX OPOCHTEJIBHEIX CHCTEM
HJH OT/AeJbHBIX HACOCHBIX CTAHILHIA.

OPOCHTEJIbHBIE YCTAHOBKH BPEMEHHOI'O THIIA

MaiunHHEBe OpoCHTeNIbHBIE CHCTEMBEl BPEMEHHOro THNAa, pacnpocTpaHeH-
Hble B palioHax ¢ MaJBIMH BLICOTAMH NOABEMa BOABI, NMpPeACTaBAAIOT coboH
TPyNnsl 3eMEeALHBIX VUACTKOB, OpOIIAeMBIX OT/AEJbHBIMH HACOCHBIMH ycCTa-
HOBKaMH o0JieryeHHoi KOHCTPYKIHH, 0e3 MAIUHHHBIX 3[aHUil H HHIKEHePHHIX
BOA03a00pOB.
¥YeranoBku, o00pyaoBaHHBIE TOPH3OHTAJBHBIMH MPONEJePHBEIMH Hacoc-
HEIMH arperataMHi pasublXx Mapok KoHcTpykuun HBIIn[ AH Y3CCP, umewor
OAHH WJIH JIBA arperara, pexe Ao jecatH H Goawswe (pHc. 6).
HacocHele arperatsl BBINYCKAIOTCs B BH/JAE KOMILIEKTOB, BKJIIOYAOLIHX
TpyGONpPOBOAL H JIBUTATENIH TPAKTOPHOrO THMA, a TaKxKe SJEKTPOMOTOPH
(B HeOonbuiom KosuuecTBe). B HX KOHCTPYKIUHH NpeaycMaTpHBAeTCs OYH-
- C€TKa HACOCOB B CJlyuyae 3acOpeHHA.
YCcTaHOBKH, 3IKCIJyaTHpPyeMble NpPeHMYINECTBEeHHO KOJX03aMH H COBXO-
" 3aMH, JIETKO MOHTHPYIOTCH, [IeMOHTHPYIOTCA H NepeHOCATCS ¢ MecTa Ha
MecTo. [IpHMEHAIOTCA OHM B 3aBHCHMOCTH OT MOTpeGHOCTH B BOJAE H BOJAO-
ofecneyeHHOCTH HCTOYHHKOB OpPOLUCHHHA.
Hacochl ¢ momenTta nosisnenus nepeoit Mapkd (III-350 CAHMHPH,
1947 r.) nmepHoaMYEeCKH YCOBEpIUEHCTBYIOTCA H MOJAEPHH3HDPYIOTCS Kak
HHCTHTYTOM, TaK H 3aBOJaMH-W3rOTOBHTEJNsIMH. B pesyabTare OTMyCKHas
CTOHMMOCTE KOMIIIEKTa HacocHoro -arperata THna IIT-35M (Ges nBuraresn)
~Oblna cumxena ¢ 1200 py6. (B HoBmiX jensrax) B 1948 r., no 439 py6. B
1962 r. '
AHallH3 CTOMMOCTH 3KCIJyaTaud¥ KamHTaJbHO TMOCTPOEHHOH OJHO-
~arperaTHoH HaCOCHOH CTAHLHH KaMEepHOro THMa C BePTHKaJbHBIM Mpomes-
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L il i

sepupiM HacocoM [1B-1 u nedreaBarareseMm MOUHOCTBIO 25 .. C. BbIABH.
CAeAYIONIYIO CTPYKTYPY SKCIayaTauMoHHBIX pacxonos [l]:

rpynna |-—nnara 3a HedTenpoAyKTh H JOCTaBKY X Ha CTaH-
Ho — 16%:

rpynna Il —3apniara MexanHka ¢ HaUHCJACHHAMH, TCKVILHH PEMOHT
COOPYHKEHHI M aMOPTH3AUHA COOpyKeHHit n Mauun — 61%G;

rpyimna 11— TexymHi peMOHT MAalUHH H NpPOuHe PAacXoibl SKCnayara-
unn — 23%.

Oka3aajoch, 4TO PAcXofibl, HENOCPejACTBEHHO cBA3aHHble ¢ paboTok
ManiyH, BeJe/icTBHE MaJoi MOLIHOCTH YCTAHOBKH M OTHOCHTEJNBHO Hel0Jib-
Woro yMesaa uvacos paGorel B ropy (2732 waca) cOCTaBjAOT MEHbUIYIO
MACTHL CTOHMOCTH SKCINIYATAUHH.

Beeaenne 3HMHHX NMPOMBIBOYHBIX MOJHBOB MOIVIO Obl NOHH3HTL YA€/b-
HYI0 CTONMOCTh SKCIJIyAaTalliH CTaHUHH B AaHHoM cayyae Ha 10—12% 3a
CueT yBeJHueHHst BpeMeHH palbotn ee jao 3500 wac. B roa.

TakuM oGpazoM, HaHOOJBIUKI YAeAbHBII BEC B CyMMe YacOBOH CTOM-
MOCTH 3KCNJyaTalHH HACOCHOIO arperara MaJioH MOIUHOCTH HMeEeT Ta ee
4yacTh, KOTOpas nNpejcrasiser CcODOH NpPHXOAALLYIOCH HAa OJHH 4ac ero
paGoOTH [A0JI0 TOAOBHIX PACXOMOB NO 3JKCIAYAaTalHH, HECBA3AHHHIX C pado-
toit Mamui, Cloga BXOAAT PEMOHT COOpYXKeHHH, aMOPTH3allHOHHbIE OTUHC-
JMeHUs M rojoBas sapnjaTa NOCTOSHHOro mnepcoHana. CokpalueHHe STHX
pacxo/loOB B YCTAHOBKAX BPEMEHHOro THMA, HECOMHEHHO, MOBBLICHJO HX Ha-
poaHO-X03siicTBeHHYI0 3(dexkTHBHOCTL. OTHOCHTENLHO HH3Kas CTOHMOCTH
OPOLIEHHS C NMOMOUIBI0 TAKHX YCTAHOBOK, pabOTaiONIHX HA JKHAKOM TOMJH-
BE, CO3/IaeTCA TaKMe 3a cHYer MaJbiX BHICOT NOAbEMaA.

YcoBeplIeHCTBOBAHKIO SKCMAYaTallHH HACOCHBIX YCTAHOBOK KOHCTPYK-
uuH HMBIIIT cnocoGerBoBaio Takmke BHeJApeHHe BCachIBAIOIHX Tpy6 c
NPHNOAHATHIM KoJenom (cM. pHc. 6), MO3BOJIHBEIUEE OTKA3aTLCA OT NpHME-
HeHHA CHellHaJbHbiX NMYCKOBHX BAKYYMHACOCOB H YNPOCTHTh MpOLECC NYCKa
B XOJI arperaTtoB ¢ rOpPH3OHTaNLHBIMH NMpONeJJepHbIMA Hacocamu. B Hacroa-
ilee Bpemsi JaHHBIA METOJ] NMpPHMEHAETcd H HAa YCTaHOBKax ¢ ueHTpobex-
HBIMH HacocaMH HeGoablwnx pasmepos (12 Hlle).

JlBHraTenH H HAcOChl PeMOHTHPYIOTCA LEHTPAJH30BAHHO HA pPEMOHT-
HHIX, 34B0J4X, Ha MeCcTax Ke YCTAHOBKH 3THX Aarperartos [pOH3IBOJIHTCA
TONLKO 3aMEHa BHINENIIero H3 c¢Tpos o0OpYNOBAHHA, YTO TAKKEe ABJIAETCH
OJ/IHHM H3 5JeMeHTOB YCOBEepLIeHCTBOBAHHA sKcnayarauuu. Jlas ocyluecTs-
JeHus 9Toll 3aMennl nmorpeboBanoch co3narth 0OOPOTHEIH (DOHA HACOCOB H
ABHTaTesiei, uYem Oblia 3HAYHTENLHO [OBbLIIIEHA HAJNEKHOCTL JAEeHCTBHH
VCTAHOBOK.

[napHoe 3aTpyiHeHHe, BO3HHKaloUlee ApH 3KCNJYaTallHH BpPEMEHHBIX
HACOCHBIX VCTAHOBOK C ABHraTensiMH BHYTPEHHEro CropaHHs, 3aK/AIOYaeTcs
B HeoOGXOAHMOCTH HacToro nojaposa HeEPTENpoJAYKTOB K YCTaAHOBKAaM, pa3-
GpocaHRHIM Ha 3HaunTensHol Tepputopuy. I1pu sTOM Tpedyerca obecneunThb
janacel ropiovero Ha Ga3se W JIOCTABKY €ro Ha MecTa YCTaHOBOK. ¥Yerpan-
BaTh HedTexpaHHJIWIIA Ha YCTAHGBKAX, He HMEIOLIHX MOCTOSHHOrO MECT4
pacnoJoMeHHsi, He HMEET cMBIC]a,

TpeGopanne MOOGHJILHOCTH BEJCT K TOMY, UTO ABHTATENH BHYTPEHHErD
Cropanus NPHMEHSAIOTCH H, Mo-BHAHMOMY, OYAYT MPHMEHATLCA B OPOCHTENb-
HBIX CHCTEMax Bpeme: ioro THna,

B ofecneuedHBX 3JeKTposHeprHell paHOHaX (rje YCTAHOBKH BpPEeMEH-
HOTO THMA He MEHHIOT CBOEro MecTa pACNOJOXKEHHs), uenecoolpasHo
[ICPEeBOJHTL YCTAHOBKH Ha 3JIeKTPONMHTaHHE C MOCHEAYIONUHM BBEACHHEM
ABTOMATHKH, 4TO0 jact Gojpluoi sKoHOMMYECKHH addexrt u obuaeraur
skenayaraunio. C sroil neasio B Cpeaasrunposoaxiaonke p 1960—1962 rr.
OBlJIa mpoBefieHa paspa6oTKa THNOBBIX MPOEKTOB SJACKTPHOHIUHPOBAHHBIN

L]

ol



HACOCHBIX VCTAHOBOK C IOPH30HTAJbHLIMH OCEBBIMH HACOCAMH KOHCTPYKIIHH
HBIIul' AH ¥3CCP (6. CAHUHPH).

PeanpHble BO3MOMXHOCTH 3JIeKTPH(HKAIHA OPOCHTEJNbHBIX H JpPeHaM-
HbIX YCTAHOBOK MaJioif MOLLHOCTH CYULECTBYIOT YK€ BO MHOrHX pailonax
Cpeaneii Asuu, B ToM uncie B Hu30BbaX Amy-Ilapbu, I'osoanoit crenn H
Pepranckoil AoJHHE,

HacocHble ycTaHOBKH BpPEMEHHOro THMA HMEIOT H APYrylo obaacrb
npuMeHenus. B oraenpHblX paiionax Y3bekucTaHa Ha BHOBbL OCBaWBaeMblX
MaCcCHBAX MAalIHHHOrO OPOUICHHS ¢ NoAbeMaMH BOAH B npeaenax jao 10 m
VCTAHOBKH NPEJALIECTBYIOT WJAH CONYTCTBYIOT CTPOHTENBLCTBY KanHTallbHBIX
3NeKTPHGHIUHPOBAHHBIX HACOCHBIX CTaHUHWH, SBAAACE Kak Owl asanrapiaoM
MALIHHHOTO OPOILeHHs.

Tak, BpeMmennas MHOroarperaTHas yCTa4HOBKa B XaBaCTCKOM paHOHe,
HMeBlaa 27 arperatoB ¢ HacocaMmm [II-35 % 2 u anzenamu  KJIM-46,
opoluajia 3eMJH, HblHE MOJAK/JIOYEHHBIE K NEepBOH CTYIEHH BOJAOmOAAYH
Momuoit basyrekoit vacocuoit cranuun. B Byxapckoit oGaactn npu cTpo-
HTeNbCTBE MOIHBIX  SJAeKTpHduiupoBaunulx  Anartckoil #1 KapakyabCKo#
HACOCHBIX CTawiuH OBLIH CMOHTHPOBaHBl JIBE BpeMEHHbBIe HACCCHBIE yCTa-
HOBKM: nepsas HacuuteiBaaa ao 60, sropas — a0 90 arperaroB ¢ Kacocamu
II'-35 X 2 UBIIul" (cm. puc. 6).

Bo Bpems BeceHHero mMajioBoabfl B Hu30BbAX Amy-Ilapeu uacto BO3-
HHKaeT HeoOXOJMMOCTh KPaTKOBPEMEHHON, B npejenax mecsila, NojKaukH
BOJBI M3 PEKH B caMOTeyHble KaHadbl, B Takux cayuaax Takme HCIOJAB3YIOT
Garapen no 20—30 u Goaswe nponeanepusix nacocos MBITal' ¢ Tpakrop-.
HeiMH asurarensmu. B Xopesmckoit, obaactu  Y3CCP jana npeanoceBHbiX
noansoB B 1961 u 1962 r, yeranasaupanu Ha KpaTKoBpeMeHHyio paboTy Jio
250 HacOCHBIX arperartos.

OGcnenopanne HACOCHBIX YCTAaHOBOK BpemeHHoro THma B 6. Hamanran-
ckoil o6nactu ¥Y3CCP nokasano, uro B HEKOTOpPHIX CcJAy4yasiXx HACOCHHIE
arperatet III'-35M Hcnoae3yloTCA € NOCAENOBATENLHOH NEpPeKaukoH BOJALI
CO CTYNMEHH Ha CTYMEeHb JJf OpPOLIEHHS BLICOKO PACHOJOMKEHHBIX YUacTKOB
aeman, B konxose «¥3bexkuctan», Hanpumep, ObLII0O CMOHTHPOBAaHO IIECTh
cTyneHeil mepexaukH BOALI Ha BeIcOTY 25 M,

YBeJHueHHe YHCa MHOTOarperaTHbiX HACOCHBIX YCTAHOBOK BPeMEeHHOro
THMA W NpHMEHeHHe VYCTAHOBOK C [OCJAe[0BaTeJbHOH Mepekauykoi BOJLI
yKasblBaer Ha HeoOXOAHMOCTH paCIIHpPEHHS HOMEHKJAType HX oOopynoBa-
HHAl B CTOPOHY VBEJHUYEHHS TPOH3BOAHTE/]LHOCTH H HAEnopa; OIHAaKo BO
nalexanne NOTepH OCHOBHOTO JOCTOHHCTBA TAKHX YCTaHOBOK — MOGHJIB-
HOCTH — NapaMeTphl HX He/ib3A 3HAYHTEJbHO VBEJHUHBATh.

[Tpopemennasn wnamum B 1953 r. paspaboTka KOHCTDYKIHI Hacocos
[Ir'-35 X 2 u TII'-50 ¢ yasoeuusiM HanmopoM (mo cpaBHeruio c [1I'-35) y
MepBoro ¥ YABOEHHOH MPOH3BOAHTENbHOCTLIO H YABOEHHBIM HAamnopoM y BTO-
poro mpHuBeJa K BHeApeHHio Touabko Hacocos I1I-35 X 2. Ha nacocu II-50
HE MNOCTYNHJAO AOCTATOYHON0 KOJHYECTBa 3aKa30B, H HX BREINYCK 6wl ocTa-
HOBJIEH.

Hacoc TII'-50 (puc. 7) uMeeT OTHOCHTEJAbHO MaJjble raGaputel H MO3BO-
JAAeT NPOH3BOAHTL pasbopKy ero OGe3 OTKAOHeHHA OT TPyOONpoOBOAOB.
JlaGoparopun ruapomawmy MBITulT namo npoBecTH HeoGXOAHMYIO Mojep-
HH3aUMIO Hacoca H CHOBA HA4YaTh €ro BHeJpeHHe.

OnuiT nmokasslBaer, YTO BHINYCKATh HAJ0 He MPOCTO HACOCH, a Hacoc-
Hble arperarbl, YKOMIJIEKTOBAHHBIE ABHratTeJdsaMH, pyHIaMEHTHRIMH paMaMH
H TpyGONpOBOAAMH.

B sakiouenne o030pa nyTeil H METOA0B YCOBEpLIEHCTBOBAHHA IKCILYya-
TAUHH CHCTEM MAUIHHHOrO OpOLUEHHA CcJeAyeT OTMEeTHTb BO3MOXKHOCTDL
3HAYHTENbHOrO CHHMKEHHS HEeNpOHM3BOAHTENbHBIX TMOTEph BOJLI, NOAAHHON
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AacocaMH, M NOBHILEHHA K.IL.J. BoJopacnpefeNHTeNbHOH CeTH BCJEACTBRE
APHMEHEHHA JIOTKOB M OOJHUOBOK KaHAJNOB MAH NEpPexoia K 3aKPLITOH

BojopacnpeleaHTeNLHON ceTH B3 Tpy6, apMHPOBAHHBIX rHApaHTamMH. M ToT,

il -_—--l-—--—-qg:{_ﬂ.l..
o W
1o

Puc. 7. JxcnepumenTaisHHH skaemmasp wacoca [-50 CAHWWPH o
BpEMA MCNBITanMs Ha 3aBoac B Awnmwkane (@). [lomawa BOANW HacOCoM

[r-s0 (6).

$ JIpyroit myTh y)Ke MPOULIH [POM3BOACTBEHHYIO TPOBEPKY Ha ONNTHBIX
yuacTkax coBxosa Ne 4 g [osoiHoil CTEmH H APYrHX XO3fHCTBAX, rAe pa3-
pafaTbiBaeTcs HOBas TEXHHKA NOJAHBA XJONYaTHHKA. Bonpockl TeXHHKH
TONHBA He paccMaTpHBaiOTCH, TaK KAaK OHH OTHOCATCH K YCOBEDIUEHCTBOBA-
HHIO SKCMJAYaTallHH He TOJBKO CHCTEM MAallHHHOIO OPOLIEHHH, a BCeX Opo-
CHTeNBHBIX CHeTeM. rta Tema ocBemena B paGore H. A. flnmwesckoro [3),
nofroTosaeHHoii uM Kk XXII HayuHo-mMpOH3BOACTBEHHOH XOH(epeHUHH
THUHUHUMCX B anpese 1963 r., u M. A. Illapopa, M. ®. Haranbuyka [6].

Onnako 6uio Gb CBOEBpeMeHHBIM HauaThb HayuHyio pa3paboTKy Boi-
POCOB O 1enecoo6pa3HOCTH MPHMEHEHHA 3aKPLITOH HPPHrauKOHHOH CeTu,
TIHTaeMOfl HenocpeACTBEeHHO HACOCHBIMH YCTAHOBKaMH CTAallHOHADHOrO AQX-
JleBaHHA H HANOPHOro NoAnouBeHHoro opouwenus, B Cpeanei A3uu.
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B. A. BAPAHOB

O CPABHEHHH BAPHAHTOB HACOCHBIX CTAHLHA
MAWLHHHOIO OPOLUEHHSA

PassuTHe CHCTEM 3JEKTPOMAlIMHHOro opoluenus B pecnyGaukax Cpen-

Beit A3uy ¥ pOCT MOILHOCTH HACOCHBIX CTaHUHA TpeGyloT yaenaTh Bce
60abIlle BHUMAHHSA BOMPOCAM TEXHHKO-SKOHOMHYECKHX 00OCHOBaHHi npoex-
voB. QaHOBAPHAHTHEIE NMPOEKTH HACOCHBX CTAHIHH BO MHOPHX cJydyasx He
YAOBJETROPAIOT BO3POCUIHM TPeOOBAHHAM 3KOHOMHKH.

Heraanuaa npopa6GoTka HeoGX0AHMOro YHCNAa BAPHAHTOB s BelGopa
SKOHOMHYHOTO pelleHHsi mnpHBesa OBl K HEJONYCTHMOH 3aTAXKe CpOKa
Bhitaun npoexta. [TosToMy Bo3HMKJA 3ajgaua nojobpaTh YKpynNHEHHbIE Tex-
HHKO-3KOHOMHUYECKHE H3MepuTesi, TpelyloulHe MHHHMYM MPOEKTHBIX Npo-
paGoToK.

B Hucrturyre BOAHBIX nmpoliem M rHApoTexHukH Obli npoBeneH aHa-
JH3 CMETHBIX JaHHBIX MO BHINOJHEHHBIM NPOCKTAM HEKOTOPhLIX OPOCHTEJib-
MbIX HaCOCHBIX cTaHuHit B Y36exkckoit H Tamxukckod pecnyOaHKax H noJay-
WeHbl YIC/AbHBIE MOKA3aTeNH KAlHTANOBJOMEHHH B cCJefylOllHe 3JIeMeH rbi
CTAHIMN: NOJABOAHBI 6J0K ¢ apaHKaMepoH, BEpXHEe CTPOEHHE, rHﬂpﬂMExa-
HHUECKoe M 3JIEKTPOTeXHHUecKoe 0GOpyAOBaHHE, HAMOPHBIH TPyGONpPOBOL H
BOJIOBLITYCKHOE coopyskenne!. Kpome Toro, GuiM OnpeeseHsl CTPYKTYpPH
KaHTaJI0B10KE R # H3JEpPKeK SKCayaTaunn. 1a paboTa A0MKHA CHCTe-
MATHYECKH TOBTOPATLCH MO HEPE HAKONJEeHHd HOBBIX HCXOIHLIX MNaHHBIX.

Canenyiomas Hama 3ajfavya — ONpPENeNHTh YCJAOBHA NMPHMEHEHHS Cylie-
€TBYHHIErO MEeTOoLd BI{GIIQMHUEEHﬂﬁ OLLeHKH 00 bLEKTOR CTPOHTENBCTRBA K
MACOCHBIM CTAHIHAM MAUIHHHOrO OpPOIeHHA. DTO HEOOXOAHMO MOTOMY, YTO
B HAacTOAUlCe DpeMs Clie Her onyOAHKOBAHHOrO PYKOBOJCTBA Ha 3TY TeMY.
Huxe paccmaTpHBaloTCA B MOpsifike 0OCYXKIEHHsi OCHOBHbIE BOMPOCH! Cpas-
HeHHsA BAPHAHTOB MAalUHHHOTO BOJAONOABLEMA B HPPHTALLHH,

HCTOPHUYECKASI CHNPABKA

CoBpemennsle pacueTsl OTHOCHTEJBLHON 3KOHOMHYECKOH 3((MEeKTHBHOCTH
KANHTAJLHEIX BJOKEHHH B CHCTEMLI MalllMHHOTO OpoOlIeHHA H Boobiie B
BOJAHOE XO03SHCTBEO OCHOBBIBAIOTCH 1A H3BeCTHOM METO/ié CpoKa OKYMNaeMo-
CTH, ABAKIoOMeMcs B Hacroamee spema odunuaisio nphu3HanueiM 8 CCCP
MEeTOMOM OleHKH 3KoHoMuueckolt 3¢ deKTHBHOCTH KanmHTAaJOBAOKEHHIT BO
BCEX OTpAaciAfAX HapoaHuoro xossiicTsa.

FloustHe o cpoke OKynaemMocTH BnepBbi¢ OBLIO BBEJEHO B TEXHHUECKVID
antepatypy C. A. Kykean-Kpaesckum [1, 2] npuMeHHTeNBHO K 3HepreTnke

i FaGora sminoaneda astopom npu yyactud B. M. ITukyanua s 1963 r.
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B 1938 r., Ho HM He OBLIO AaHO HAYYHOro OGOCHOBAaHHA HOPMATHBHBIX
B&JIHUHH Ccpoka okynaemocTd. [lojiroe Bpems MeTon He mnojyuai pacnpo-
crparenns. JInmp B 1956 r. nossHAOCHE nepBoe odHUHANEHOE METOAHUECKOE
pykoBoscTBO [b], OCHOBaHHOE Ha NPHMEHEHHH CPOKa OKYNAeMOCTH KanuTa-
aAosaoxenni, uanannoe Iocrexnuxoit CCCP aas onpemeseHHs 3KOHOMH-
yecKko shpexTHBHOCTH BHeApeHHs HoBoil Texuukn. OnHako 3To nepsoe
NpakTHYECKOE PYKOBOJACTBO HMEJNO CEPLE3Hbl¢ HEeAOCTATKH: B KauecTse
KpHTepHsi 3KOHOMHYeCKONH sddeKTupHocTH Obl PeKOMEHJA0BAH MHHHMAJb-
HbIH CPOK OKYNAeMOCTH; HAPSLY CO CTOHMMOCTHLIMH MOKa3aTeasiMH Npeasa-
rajiich Takike H HaTypalibHbl€ MOKasaTe i, YTO BHOCHJO HEONpeAeseHHOCTS
B OUEHKY 3KOHOMHYECKOH 3((eKTHBHOCTH 00BbeKTa.

SHAUUTEALHYIO POJL B JadbHeillleM pasBHTHH METoda OKyNaeMocTH
ceirpana cocroasmasca 8 1958 r. Beecowsnas nayuyso-texnnueckas kKosde-
peHuHsA 1o npobjaemam SKOHOMHUECKOH 3(peKTHBHOCTH KANHTAJOBIOMKeHHN
H HOBOIl TexHHKR B HapoaHom xoasiicree CCCP [6]. Ha ocnosannn peKo-
MeHJauMd 9TOH KOH(epeHUHH BpeMeHHOH kKomuccueil locyaapcrBeHHOro
HayuHo-Texuuueckoro komurera Copera Munncrpos CCCP 6nian paspabo-
Taubl «UcHOBHLIE METOMHYECKHE MOJOMKEHHA TeXHHKO-3KOHOMHYECKHX pac-
YETOB B sHepreTHkes |7], B KOTOPWIX NPHUAT METO] OKYNaeMOCTH Kanuta-
JOBJOMEHHH ¢ eHHbBIM HOPMATHBHBLIM CPOKOM OKYNMaeMOCTH, PABHBIM BOCL-
MH rojam, AJgsi BCeX o0 LeKToR JHEPTEeTHRH. IJTH METOJHUECKHE NOJOMKEeHHHA
yreepxaensl Koaaerneit THTK CM CCCP u nazaust B8 1959 r,, a 8 1960 r.
HUuerutyrom sxkonomukd AH CCCP ony6ankoBana paspaboranHas HA
OCHOBE peleHnii Toil ke Kou(epenunn «Tunosas MeTojaHKa onpereseHHd
SKOHOMHUYECKOI 3 (eKTHBHOCTH KanuTaJbHBIX BJOXKEHHH H HOBOH TEXHHKH
napoasom Xxoaaiictee CCCP» [9]. Meroanka, cornacosaunas ¢ ['ocnianoM
CCCP, TI'occrpoem CCCP, THTK CCCP, LICY CCCP, Crpoibankom
CCCP wu yrsepxiennass npesnaeatom AH CCCP, npeanasnauena pas
MPHMEHEHHs PAa3HbIMH OPraHH3alHAMH, B TOM YHCJIC Hay4HO-HCCJIE/0BA-
TeJBCKHMH YupexaeHHAMH. MeTonnKa COAEpPHKHT NOJ0MKEeHHs, HA OCHOBAHHH
KOTOPBIX A0J#HBI OblTh paspabGoTaHbl OTpacieéBble METOJAHKH, YUHTLIBAIO-
mHe ocoGeHHOCTH OTpacjed NpOMBIIIVICHHOCTH, CeJIbCKOr0 X03fHCTBA, CTpO-
HTeNLCTBA M TPaHCHOPTA.

B nocaenyiomem «OcHoBHble MeToanueckie nosnoxenus» THTK CCCP,
a taxxe «Tunopas meroanka» AH CCCP noasepraiuch KPHTHKE cO CTO-
POHBl SKOHOMHCTOB-TEOPETHKOB, I'JIABHBIM MYHKTOM pd3HOIVIACHH H CNOpOB
ABJSACS BOMPOC O BeJHUYHHE HOPMATHBHOIO CPOKAa OKYNaeMOCTH. JTa BeJH-
yMHa, waM obpaTHas eil BeJHYHHA HOPMAaTHBHOrO KosdpduuueHta sPhek-
THBHOCTH KAaNWTAJOBJOXKEHHH, OKA3mBaeT pellaioliee BJAHAHHE HA pe3ydb-
TATHI TEXHHKO-9KOHOMHUYECKOr0 CPABHEHHS BAPHAHTOB CTPOHMTENLCTBA HOBBIX
06BEKTOB, a TaKKe pacliHpeHus cymecTBylomnx. Jo ynoMsaHYTOH BHIUe
BceecoiosHoit kondepenunn Munucreperso saekrpocranuuit CCCP B 1957 r.
pEKOMCHILO0BAJA0 NPHHHMATDL B MpoeKTax IHAPOJACKTPOCTAHUHH CPOK OKY-
naemoctd ot 15 no 25 ner.

[Tocse KoHdepeHund CPOKH OKYNMaeMocTH OblIH pe3ko cokpaulendl. [lo
pekomernaunam Axajnemud Hayk CCCP oHH J0/KHB ObiTb AH(p(EpPeHUH-
pOBaHBl MO OTPAC/]SM HAPOJHOrO XO3AHCTBA H JIeXaTb B npeaenax 3—7 aner.
Jnst oTAenbHBIX oTpachell (SHepreTHka, TPaHcnopT) HX MOXKHO YBEJIHUHTD,
Ho He Goaee yem go 10 ser. THTK CM CCCP, kak yxe OblJ0 CKa3aHo,
npeajaraer NPHHHMAaThL B O0GJacTH SHEPreTHKH H 3HEProMalllHHOCTPOCHHH
eHHBIH CPOK OKYNaeMOCTH, paBHbiH 8 rojam.

Beecow3nas HayuyHO-TeXHHYecKad KoHdepeHuHs Nno BOnpocaM 3KOHO-
MHKH 3JeKTPOcHaGKEeHHs MPOMBILJIEHHBIX NpPeAnpHATHH, COCTOABLIAACH B
Hos6pe 1959 r. B r. [opbKOM, B CBOHX pEIIEHHAX NPEJIOKHAA, 4TOOB HOP-
MATHBHBIIl CPOK OKYynaeMOCTH OB €[HHBIM JUJIsi BCero HapoAHOro XO3AH-
ctea Coserckoro Cowosa, a He OJHOH €ro OTpac/iH.
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HM3naunaa B 1961 r. MHHHCTEPCTBOM CTPOHTEALCTBA 3JCKTPOCTAHUHA
CCCP «Meronnka onpejiefieHdsi 3KOHOMMuECKOH 3dpeKTHBHOCTH THAPO-
9AEKTPOCTAHIHI® COJACPHKNT PEKOMEHJAlHIO NPHHHMATE CPOK OKYNaeMOCTH
B 10 Jer.

Oanako JI. A. Baar u C. H. 3axapos [15], yuacTBoBaBiune B paspa-
6oTke «OcHoBHBIX MeToaHueckHX nojaoxenui» THTK CCCP, cuurawor, uto
yKkazauuelii cpoxk MC3C weonpasganso saswien. Kpome Toro, ma xom-
KPeTHOM NpHMepe oHM JAoKaswlpaloT [15], uro npuMmenenne paizHbIX HopMma-
THBHBLIX CPOKOB OKYNaeMOCTH HeH30elKHO MPHBOAHT K NOTEPSM B HapOLHOM
X035 HCTBE,

B oOnacti 3KOHOMHKH BoAHOro Xossiictea B 1959 r, Buimes kanuralb-
metit Tpya . T. 3ysuxa [8] K coxaneHuio, B HeM MaJjo BHUMaHHus yiaene-
HO CHeIHaNbHbLIM BONPOCAM 3KOHOMHKH MAIUHHHOTO OpOLIEHHS.

Touno Tak e He BHAEAHIOT cheuH(PHKY VCTAHOBOK MallHHHOrO OpO-
menns u u3aannsie B 1961 r. «YKkazauua mo MeTOJHKE onpejesieHHsi IKOHO-
MHUCCKOR 3hdeKTHBHOCTH KanHTaJlbHEIX BAOKEHHH M HOBOIH TeXHHKH B
Mmeqnopanuus (2), paspaborannsle M. H. JloliTepom B orienae 3KOHOMUKM
Boanoro xoasiictrea BHHMHI'sMa usm. A. H. Kocrsakosa. B saTux yKazauusax,
OCHOBAHHBIX HAa NOJdOMeHHAX THnosBoil Mmeroaukd Al CCCP, npunstu
- AndhepeHHPOBAHHBIE CPOKH OKYNAEMOCTH KamHTAJOBJOXKEHHIT or 3,5 10
9 Jsier aad pasHeiX BHOB MeaHopauni. B wacTHOCTH JI1s OpOLICHHA XJ0NK2
peKoMeHI0BaH CPOK OKynaemoctd Mmeubiue 6 Jjer (tounee 5,9 roaa).

Ha naenyme HEHTOS3I1 (mapr 1962 r., Jlenunrpaa) no oOcyxAeHHIO
npoekta «MeToAHKH pacnpejieicHHs 3aTpPar MexIAy OTpacisdsMH BONHO-
SHEPreTHYeCKNX KOMIJICKCOB» CHOBA BO3HHKJIH CHOPHl O MeTO/i2 OKylaemo-
CTH, B Y4CTHOCTH O HOPMATHBHLIX CpoKax okynaemocTH H 00 yuete ¢paxropa
H-[_'II.‘ML‘I{H.

3a 1960—1962 rr. B nepuoanMuecKoil cneumuainHoii JHuteparype! ony-
OGAMKOBAHKEL CTAThH, KPHTHKYIOLIHE H YTOMHAIOLIHE JIeTAJH METojla OKynae-
MOCTH,

B Tunporonxoze MCX CCCP no saapaunio [uaponpoexra s 1960 r.
pazpafoTaHa MeTOAHKA OMNpelejeHHs SKOHOMHYECKOH 3((EKTHBHOCTH I'H-
APOIHEPTOY3JI0BR AJH CeJbCKOr0 X03#ilcTBa, B KOTOPOH OCHOBHOE BHHMaHpe
yieqsieTca  BOMpOcaM onpeaeseHus yuepba CcenbCcKOMY  XO3SCTBY OT
CTPOHTELCTBA BojoXpaHHaHUl I'DC BejaeacTBHE 3aTOmJeHHs H noiaTonie-
Hiit, Tam we B 1962 r. cocTaBaeHkl METOAHYMECKHEe YKA3AHHA MOL Ha3BaHHCM
«MeTonuKa onpeaeaeHHs 3KOHOMHYECKOH SO@EKTHBHOCTH KanHTadbHLIX
BJAOMKEHHI Il pa3sBUTHA OpPOLIEHHA H OCYIUCHHA CEJALCKONOZSHCTBEHHLIX
aemeqan» (apropel E. C. Kpemep, T. B. Kpyrsikoea). Ho u B Heil Bonpochl
IKOHOMHKH MAaUIHHHOIO BOJAONOABEMA HE PACCMATPHBAIOTCH.

TMPHHILUIN CPABHEHHA BAPHAHTOB MAUIHHHOIO BOLOMNOABLEMA

. CpaBHuBaThCA AOJAKHB BAPHAHTLI, OJMHAKOBLIE 1O BHIpafoTKe npo-
AYKUHH.

OpocHTebHbIE HACOCHBIE CTAHLHK ABJAAIOTCA VYacTHHKaAMH NpOH3BOI-
CTBA CEALCKOXO3SICTBEHHOR KYJABTYPH, BLIpAMHBAEMOH HA OpOLMIEHHBIX
seManx. OHAKO CPABHHBATL MeXKAy co00il BapHaHTh HACOCHBIX CTaHIMH
HAH CXEM BOJOMOABLEMA IMyTeM nojcyeros cebEcTONMOCTH KOHEYHOro CeJih-
CKOXO34HCTBEHHOr0 MpOAYKTa HeienecoofpasHo mnoToMy, uto 3ta cebe-
CTOMMOCTE BEJIOYAST JUIHHHBIH pPfJL cJaraeMblX, He HMEIOUIHX OTHOLICHHA

K MalugHHOMY BojonoabeMy. Cpejln 3THX caaraeMeix poJib MallHHHOrO BOJ10-
NoAbeMa CTAHOBHTCA MaJjo 3aMeTHOMH.

| B «3konoMuueckofi raseres, mypuanax <Bonpocu skoHoMHEN, «DNCKTPHUCCTRO?,
<I'HapoTexHudeckoe CTPOHTEALCTBO® M AP,
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2o HE]IGI:FE;EETBEHHHH PEB}"JILTETD_-‘ fiCTBHSl HACOCHON CTAHIHH HJH

rpjmnm CTaHIHHA, PAcroJOKEeHHbIX Ha ,uanu’ﬁ&ﬂﬁnmafmum MAaCCHBE, fBJs-
eTCA MOABEM BOJibI HA ONpeJcNIeHHYIO BHICOTY B TEYEHHE NOJHOIO CeNbCKO-
X0351CTBEHHOTO ILHK/AA, HHBIMH CJOBAMH, COBEpPLIEHHAR 38 TOJ MHOJe3HaH
pa6ora. OnHako sta paGoTa HE MOMET PACCMATPHBATLCH Kak MPOAYKILHA
MAlIHEHOTO BOAONOAbEMA IPH 3KOHOMHYECKOM CpPaBHEHHHM BAapPHAHTOB 10
TOH NpPHYHHE, 4TO AJAA BHpallHBaHHA VpoxKasg BaxHa caMa BOJa, a He
paGora, 2aTpaueHHas HA ee MOLBEM,
_ 3. lns cpaBhemiusi BapHaHTOB MALIKHHOIO BOAONOALEMA, [43/IHHAI0-
IIHXCA HHCJAOM 30H OpOIIGHHH, NPOAYVKIHER NpoH3IBOACTBA MOKET CIVIKHTE
NOCTOAHHLIN 00N o0LeM BOIAE, MOJaBaeMoil 3a roi Ha Bech opoligeMBH
MACCHB NIPH YCJIOBHH, YTO B CpaBHUBaeMEIX BapHantax OyAyr ofuBaKonpim
BCE OCTaJibHBIE 3JEMEHThI, OIpEeleJdIolHe HEeNoCpPeATTEEHHO 00 LeM Celb-
CKOXO3sHCTBEHHON NPOAYKUHY, - KOTOPbIA JOJAXEH 0CTAaBaThed MOCTOsHHLIM,
B uHesno 3THX aneMeHTOB BXOLAT oburasn opouracaasd OJaollalh (IIPE‘TQ} 5
pacnpejeneHHe ee oA CedbXO3KYJLTYPhl, COCTAB NOCJACJHHX H FHAPOMO-
Y/, arpoTeXHUKA, PeKUMb! OPOLNEHHs, TEXHHKA NOJHBA H KL HppHra-
ILHOHHOH ceTH.

_ llpu coGaionennn aanHoro yeJaoBHs podib NPOAYKWHH HACOCHEIX CTaH-
OHH MOXET BLINOJHATE NOJHATAA BOIA, HE‘CMET[}H Ha TO, UTO NJdTa 33 BORY
OTMEHEHa M BOAa HE HMEeT YTBepKACHHOH OTHYCKHOH HEHLL.

Ilosesnas paGora, coBepiuraeMas BOAONOLABEMULIMI YCTAHOBKAMH, BME-
CTe B3fTBHIMH, B 3TOM CJy4Yde B CpaBHHBAEMbIX BapHautax OyLer pasHas.

4. [lpn cpaBHenun BapHAHTOB HACOCHHMX CTAHIHiH, A5 KOTOPRX HHCIS
30H OpOLUEHHMH H pacnpejeleHHe 3eMmeib M0 30HAM OJuMHAKoH0 (pue. 1),
OAHHAKOBBEIMH OyayT:

a) Tpefyémas nojaua BOjibl B KXy 30HY 3a TOJ, NPHBEJICHHAA K
roJioBe MauIMHHOIO KaHana:

auu E QiﬁT = const, “}

J=1

rpe A7, — pacuerTHmlfi MHTepBaJ BpemeHH (uamie Bcero aexajua) 1o rpa-

(uKy BojOnOTpebAEHUA, HAC.;
Q,— npyBEﬂEHHuﬁ CTOK BOAH 1O rpaduky BOXONOTPEGJEHH,
M uac:
7l — YHCJAO PAacHETHBIX HHTEPBAJ0OB BpeMeHH 3a rox (36 aexan);
0) monesxast patoTa MOLBEMA BOJAL B KAKAYIO 30HY, HE3ABHCHMO OT
NPHHATON CXeMbl BojOmOAAYH [20]:
R, =W, H.' = const; 2)

S0

5

3jech H_" — cpenuessseiiennas reOMETPHUSCKAR BHICOTA IOABEMA
] BOJbl AAA AAaHHOH 30HH, CYHTAS OT YDPOBHH BOAH B HC-
TOYUHKE NHTAHHA BCeH PpacCMaTpHBacMOl 30HANLHOM
OPOCHTEALHOH CHCTEMBI;
v =1000 rxe/M? — yneabinil Bec BOJH.

Takue papuanThl MOryT pasnuuaThCs MEXAY CcOGOfl cxeMaMH pasme-
IMEHHA HACOCHBIX CTAHUMA MO crynendaM Bogonozauw |20], uxcaom arpera-
TOB KaMJO# CTYHEHH, THHAMH H MapKaMH HACOCOB M JIBHraTe e, THIaMH
H KOHCTDPYKHHEH COOpY:MXKEeHHII HANOPHO-CTAHUMOHHOTO Vy3J4a, O0heMaMH
3eMJAHLIX paborT.

5. Cornacno merommuecknm ykasauuam HTK CCCP [7], xauecrtsen-
HBIH aHanu3 BapHanTOB — Heo6XOAHMAas COCTABHAN Y4CTh SKOHOMMYECKOrs
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ofocHoBanna M060ro 0GBEKTa, Tak KaK HAPOJAHOXO3AHCTBEHHOE 3HAUECHHE
06BEKTa He BCEra MOKET NMOJAYUYHTh MPAMOE JACHEKHOE BHIPAJKEHHE, ONHAKO
KayecTBeHHbIE 0cOOEHHOCTH BAapHAaHTOB MO0 BO3MOMKHOCTH CJeayeT mnepe-
BOMHTL B CTOHMOCTHVIO (hopmy.

Hanomennsle naThb NyHKTOB COCTABJASIOT NPHHIHEN SKOHOMHHECKOTro

€paBHEHHs BAPHAHTOB CXEM M KOHCTPYKUHIl BOJOMOABEMHBIX YCTPOHCTB B
eHcTeMax 30HAJLHOTO MAIIHHHONO OpolleHHs'.

INpn cobaoneHuy JQaHHOrO NPHHUHMIA B OCHOBY TeXHHKO-SKOHOMHYE-
€KHX pacyeToB JAo/iKeH OLITh noJomed rpadux sogonorpebJeHys, OTHECEH-
HOTO K HACOCHOH CTAHUHH, C YUETOM [OTepPL B HPPHIralHOHHON CeTH.

I'paduxn poponorpebienus BXOAAT B COCTAB 3ajaHus, JABaeMoro Ha
NPOEKTHPOBAHHE HACOCHBIX cTaHuMid, B npouecce npoexTHpoBaHHs coCTaB-
AKOTCA rpa@HKH BOJAONOAAYH, KOTOpPLIE MOIYT pas/jHuaTeCa Mexay cobo'
B CPABHHBAEMLIX BAPHAHTAX B 3aBHCHMOCTH OT BLIOpAHHOH CXEMBl BOAOMNO-
JIaYH NPHHSTOrO YHCJA arperaTos Ha cTaHUWH, HX 000PVIOBAHMAS H CHCTEMbI
PETYJHPOBAHHA BOJIONOJauH,.

Onxako o0beMbl BO/BI, N0JaBaeMOil B Kas/Ayil0 30HY 3a pacueTHbie
HHTEPBAJbl BPEMEHH, JOJKHbl COOTBETCTBOBATb 30HAJLHLIM rpaHkaw
BoJlONOTpeONe N, TAK KaK Helo/1aua BOJbL AJs CeNbX03KYJLTYP HeJONYyCTH-
Md, a H30bITOuUHAs nojaya Oecnosesna H jaaxe speana. OCHOBHIBasACh HA
STOM npunuune H cxeme, npeanoxennoi M. T. 3yauxkom [8] ang sxonomu-
HECKOH OUEHKH MeJHOpaTHBHLIX 0OOBEKTOB, BBIAEJHM BONPOCH, HA KOTOpHIE
Haa0 OTBETHTb B TEXHMKO-3KOHOMHYECKHX pacuyerax mno Bufopy TexHHyYe-
CKHX CpejiCcTB MAWWHHOIO OPOLICHMS,

1. Ha xaxkue BulCOTHI H B KakiX KoJuuecTBaX JIOMXHA M0AaBaThCs
BOAa B TeUEHHE MNOJMBHOrO MepHoja, BKAKYAIOUIEr0 KakK BererauHOHHLIS,
TAK H HeBEereTAUHOHHLIC TNOJHBbLI?

Orser Ha sror BONpOC jaeTcsd B BHAC rpahMKoB BOAONOMAMH H BHICOT
noaLeMa.

2. B kakoil nmocsiefloBaTeJLHOCTH H B KaKHe CpoKH OyleT ocyllecTs-
JATHCA CTPOHTENBLCTBO H OCBOEHHE NPOH3BOACTBEHHOH MOLUHOCTH HACOCHOK
CTAHIHH WJIH KacKaja CTaHuMil B 3aBHCHMOCTH OT IJlaHAa CeJbCKOXO03ili-
CTBEHHOrO OCBOEHHSI OPOIIAEMOro MAaccHBAa M KakoBa OYIET CTENeHb HCMOJI%-
30BaHHsl OCHOBHOrO0 MallHHHOrO 06OpyHOBaHHS?

3. Kakue enuHoBpeMmenHble KanHTaJbHbBle BJAOKeHHs norpelyioTes npit
CTPOHTENLCTBE HACOCHOH CTAHIMA?

4. Kakosbl exeroansle H3AepHKH 3KCNAYaTalHH TOCJe OCBOBHHS MOJ-
HOH MOUIHOCTH CTaHUHH B Kakas Oy/jer nojayuyeHa ce0ecTOMMOCTL MOJAHA-
TOH BOALI?

9. KakoBnl yaenpHble 3KOHOMHUECKHE MOKasaTeJH CHCTeMbl MallHHHOre
BOAONOABEMA B CTPOHTEJALCTBE H IKCHJYyaTalHH?

Merojl SKOHOMHUECKOrO CpaBHEHHSI BapHAHTOB KacKajla HaCOCHBIX
CTAHUHH 30HAJABHOrO MAIUHHHOIO OPOIUEHHS HJM OT/eJbHO B3siTOH HACOCHON
CTAHUHH J0JMKEH NOMOYL OJHO3HAYHO BBHIACHHTH, KAKOH H3 BapHaHTOB Hau-
Oosiee BHITOAHEI B HAPOAHOXO3AMCTBEHHOM OTHOMIEHHH.

OCHOBHBIE MOJOMXEHHS

Paccmartpusas wactumit Bonpoc 06 s(p()eKTHBHOCTH BOAOMOABEMHBIX
YCTPOHCTB B CHCTEMAax MAUIMHHOIO OPOUIEHHsA, Mbl He cTaBHM nepes coDoi
3anaun 1ath ob30p BCel JHTepaTypbl 110 BONpOcaM O METO/AE OKYNAaeMOCTH,

]

! B cayliae KOMNJICKCHOrO SHEPro-HpPHrallHOHHOrO CTPOMTEALCTBA Ao/KeH OuTh pe-
OIEH BONPOC O pacnpcienedin 3aTpar MeH1Y YUACTHHEAMH KOMILICKCA. Jror Bonpoc pac-
cMatpuBaetcs B pewennax naenyma LIEHTO3IT [13), 8 paGore @. . I'y6una [4], xanit.
Ancceprauun A, A. Cemenona [I7] u aApyrux pYKOBOJACTBaXx.
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HO CYHTAEM HeoOGXOMHMLIM ONpeAeaHTh CBOe OTHouleHHe K HauboJiee BaxK-
HEIM NYHKTaM pasHorjacuii, Tem 0OoJiee, uTO B HACTOsLIEE BpPeMsl 10 HEKO-
TOPBIM H3 HHX €llle He JOCTHTHYTO €QHHOIro MHEHHS.

YnoMmsanyTeid Bhitle Tpyn JI. A. Baara u C. H. 3axapora [13], nocea-
UIeHHBIH B OCHOBHOM TeopeTHuYecKoMy obocHoBaHMIO M 3auure «OCHOBHBIX
meroanuecknX monomennit» THTK CCCP, na psije npumepos pasbacHser
DIHI-['EE‘IHECTB MHOI'HX H3 HPHTI-IT-IECHHK EEIME'-IEHHFI.

Huxe MB NMPHBOAHM OKOHYATEJABHBEIE BHIBOALI aBTOPOE N0 NYHETAM
pasHorsacHi, KOTOPEIE HMEIOT OTHOMIEHHe K MallHHHOMY BOJAONOLHEMY.

. [Tpn BBIYHCAEHHH CYMMADHBIX' 3aTpaT 3a pacueTHEl mepHox no
meroay CHTK B cocrase skcnayaTAlHOHHBIX PACX0A0B VUHTHIBAETCHA aMop-
TH3AIHA OCHOBHEIX [!T!G'H.:'I,{‘.lﬂ, Ilo MHeHHIO HEKOTOPBhIX BHAHBIX SXKCHOMHCTOS,
dMOPDTH3SALHIO CJHAEeIAYET HCKJAKUYHTD, UTOD LI Habewmars NOBTODHOTD CueéTa
KanuranopaomeHuid, OqHaKo 3Ta TOYKA 3peHHs owHOO4YHAa, AMOPTHIALHIO
VuHTHIBaTk Hano [15, crp. 34]. Coraawasack ¢ 3THM oOUIMM BHIBOJOM aBTO-
poB, cuMTaeM HEOOXOQHMEIM YTOYHHTL CJEIYIOUIee,

AMOpTH3aUH10, BEPHEe OTYHCAEHHA HA PEHOBALHIO 0GOPYAORAHHA W CO-
OpYKeHHil BOJLONOLBEMHBIX YCTPOHCTB, HE CAGAYET VUHTHIBATHL HPH Olpe-
JEJEHHH MOJHBIX 3aTPAT HA CTPOHMTEJALCTBO H 3IKCHAyaTAUHIO OOBEKTA 32
NepHoA BpPeMeHH, Jexauinil B npejenax Cpoka cayxOw' 3THX YCTPOICTB,

no ¢opmy.e*
3, =K+, ,+ 33U T, (3a)

rae K — moJuas cMeTHas cTOHMOCTh OOBEKTa;
>H u M,  — emerojnble H3JACPKKH HA IKCIIYATAUHIO H KallHTAJbHBIA
PEMOHT Aas Bcero o0nLeKTa; *
I< T ,—UuAca0 JeT 3KCIAyaTalid, MeHbIIee WJIH pAaBHOE CpPOKY.
CAYVHOE 00BeKTA.
[Tpu BLuHCAEHHH CeOECTOMMOCTH BCEr0 KOJMHYECTBA MOAHATOH 33 rofg
BOJH OTYHCAEHHA HA PEHOBAUMIO MOJMHBI BXOAHTh BMECTO €JHHOBDEMEH-

HHIX KANHTAJOBIOMEHHH B cymMMy 3arpar. Ce6eCcTOHMOCTb NOIHATOH 34
rof Bousl (py6fzod) cocraBaser

Grak iaﬂ-!{i + Y U+H, ,
i=1

HJIH
e
C= da,yK+ FU; (36)
i=]
anech EPI—HGPHH CHEeTrOOHELX OTYHCJEHHH HAa pEHﬂEEL[,H]G no sjJeMeH-

TaM (m) obnexra;
@;— HOpPM3a AaMOpTH3ailHH".
2, OmunGoYHO MHEHHE O TOM, YTO Bcerja HanGoaee 3KOHOMHYHEIM
SIBJIIETCS BapHAHT, MMEIOMIHI MEHLIIHE CyMMapHble 3aTparel (3a) 3a cpok
cayx0el obwexkta [15, cTp. 34].

1 B paGote [15] ykaspipaercs, UTO aMOPTH3IAUWI He CASAYET YUMTHLBAThL NMpH onpe-
JEeACHHH NMOAHBX 34TPAT 33 BECh CPOK Eﬂ}fﬁiﬁid 0O BeKTa.

* [To meromuke 6. MC3C [10] kanuTafxoBroXeHHS, YUHTHIBAEMBIE TIPH CPABHEHHH
RAPHAHTOB TPOEKTA, NPHIKMAITCA 0e3 BOZBPATHLIX CYMM, BKIOMANIMKX CTOHMOCTh CO-
ﬂij{EHHﬁ, KOTOPEIC MOCAC OKOHYAHHA CTPOHTCALCTBA HNEPCAdIOTICA APYIHM OPraid3auHaM
B SKCIIYATALMIO.

3 [peanoaaraiorca paBHOMEpPHLIE AMOPTH3ALHOHHEIE OTYHCAEHHA B npejenax Cpoxa
cay#bul obbvexra, CywecTsyor 4 Apyrue cHcremul otduucaennit [18].
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- 3. 3agBjeHue O TOM, 4TO METOJ CPOKA OKYNAEMOCTH MPHIOACH JJIf
- IKOHOMHYECKOTO CPAaBHEHHS TOJBKO TeX BAPHAHTOR, HO KOTODEIM CPOK
- caykObn 00beKTa He H3MEHAeTCHA, TaKKe ABAAeTCA OmHOouHmM |15,

erp, EEI_.I

4, [TpeanoxeHHe HCHOJb30BaTh B KAYECTBE KDHTEDHH CPAaBHHTEJIBHOM
ONEHKH 3KOHOMHYHOCTH BAPHAHTOB NPHHLHI MHHHMYMAa CPOKa OKYIIaeMOCTH
KanHuTAJOBJAOKEHHH He oTsBeuaeT TPEeOOBAHHIO MOCTHXKEHHA MaKCHMyMa
napoano-xossiicreennoft spdexrusnocrn [15, erp. 170]'.

5. CymecTsyer MHeHHe, 4TO BOOOHIE Hean3d HAWTH OOLIEro u emuH-
CTBEHHOT'O KPHTEDHA OLUEHKH COH3MEpEeHHs KANHTAJALHBIX BAOKEHHH H H3-
JIePXKEK MPOH3BOACTBA NPH cpaBHeHuH Bapuantos [15, crp. 46]. Coraa-
CHTBCA C 9THM, 3HAYHT OTKA3aThCH OT MET0Aa OKYNnaeMOCTH.

6. Muorme CHHTAIOT, 4TO CPOK OKymnaemMocrH poobule HE mpeacraB/s-
er coboil peasbHOH BeaWUHHB, & ABAAETCA JHUIL BeJAHYHHON, o0paTHOM
koahduuueHTy D PEXTHBHOCTH KANHTAJOBAOKEHAH (£) H UMEIOmEH TOABKO
pasMepHOCTL BPEMEHH (JEeT)

OrMeTHM, YTO B pacuyeTax 39TH BeJHYHHB BNOJHE 3AMEHAIOT OJHA
APYTIyIo,

7. Hexoroprie sxomnomuctar [15, crp. 41| cuuraor, OGyATO METOJ
OKYNAaeMOCTH KANHTAJOBJOMKEHHH He BCerja NpUMEHHM H [pPejjaraiorT Ha-
pPALY C HHM HCNOJL30BATH JPYTHe 3KOHOMHUECKHE M HATYpHbIE NOKasa-
‘TeJIH, B YACTHOCTH YJejabHylo ceGecToMMOCTh mnpoaykmuu. OaHako 3TO
ABASETCA pesyJLTATOM TOro, 4YTO INPHMEHEHHE MeTOo/a OKYMaeMOCTH B

*  ¢opMe NMONApHOro COMOCTABAECHHS BAPHAHTOB MOXKET HHOrAA IIPHBOAMTL K
HesICHOMY MpPejCTaBAeHHI0 O CTeNeéHH SKOHOMHUHOCTH OJHOT0 BapHaHTa
no cpaBHeHuio ¢ apyruM. He coscem yaausoe cymecrsyiomee rpagu-
yecKoe H300pa:KeHHe pOCTa CYMMapHBIX 3aTPaT C TEHEHHEM BPEMCHH TaK-
e HHOTJA NPHBOAHT K HeBepHHIM BulBogaM. Hauboaee cosepuieHHBIM
0KA3aJ0Ch MPHMEHEHHE MEeT0Ja OKYMNaeMOCTH B BHAE (POPMYJ/bl MHHHMYMa
pacueTHulx sarpar (4). Dvoft ¢opmyaoii Ml H OyaeM NOJb30BATHLCA B
pansHefimenm®,

HopuaTuehbill koadduuuenr spPeKTHBHOCTH ABAAETCH MHHHMAABHBIM
ero 3HayYeHHeM, HHIKE KOTOPOro Heueaeco00pasHO YBeAHYHBATH KANHTA/b-
Hele BAOKEHHH B JaHHHH o0BEKT ¢ HADOLHO-XO3AHCTBEHHOH TOYKH 3pe-
Hud. YBeauuenue s3toro ko3hHIMEHTA OTPaAXKAETCs HA KANHTAJTOBAOMKE-
HHAX B CTODOHY HX COKpPauUiEeHHH H -Hd cebecToNMOCTH NPOAYKIIHH — B
CTOPOHY €€ MNOBLIIMIeHH.

Tenepn, HAZO PellnTh, Kako#i BeanyHHB KO3 duLHeHT 3 ]eKTHBHOCTH
HJAH CPOK OKYNaeMOCTH CTAeAyeT CUHTaTh HOPMATHEHBIM JJd YCTaHOBOK
MaUTMHHOID Opomenus, B nacrodmee BpeMa HET €XHHOr0 HOPMATHBHOTO
kos(unuenta sHOEKTHBHOCTH KAUHTAIOBIQKCHMHE, HO €CTh YTBEDAIEH-
Hhle HOPMATHBLL B 00JACTH 3HEepreTHkH (p,=0,125 n 7,=8 aer) u pe-
KOMEHIALMH B 00JacTH BOAHOro Xossicrea (p,= 0,17 u 7, =06 xaer)’.

[To KOHCTPYKIHH COBPEMEHHBIE KDYIHLIE 3JeKTPH(HIHPOBAHHEIE HA-
cocupie craHuud (AHC) opocHTeALHEIX CHCTeM, OCOOeHHO CraHuud OJ0%u-
HOTO THMA, CXOMHB € THAPOIAEKTPOCTAHIHAMH COOTBETCTBYIOULHX THIIOB

1 Jlanee yKA3LIBAETCS, NTO OHO CMPABEAAHBO AHUIL HPH YCJIOBHH PABEHCTBA Kanura-
JOBAOWEHHI 10 CPABHABAEMBIM BapPHANTAM.

2 Cornacuo tunosoit Metoauxke AH CCCP, npr onpexencHuy 3¢dexTHBHOCTH Kau-
TaAbLHLIX BAOHEHHH B NPOH3BOJACTBCHHEIE O0BEKTHl 3ATPATH HA MHAHIIHOS, KOMMYHAALHOS
" H}fanpllﬂ-ﬁMTDEﬂE CTPOHTEABCTEO HE BRIOHAKTCH, 8 YHHTHIBAIOTCHE OTASABHO,

4 MeTonos NMOoAyuUeHHT 3THX HOPMATHBOE MAI HE KacCdeMmCid.
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(puc. 2 u 3). Oanaxo ,cupse” n ,npopyxuus* y I'9C u IHC npamo
nporHBonoaoxue., IHC kax cpeacTso npou3BOACTBA, PaCCUHTAHHOE Ha
AJIHTEABHYIO SKCAAYATAIHIO, SIBASET-
¢ HeoTheMJAeMOH YacThio CEJALCKO-
X038iICTBEHHOTO MEeJHOPATHBHOIO
komnaekca, [losToMy HOPMaTHBHEIL
koshuuuentT 3hPEKTHBHOCTH Kalu-
rasopaoxkennit B IHC, no namemy
MHeHHIo, (0Jee MNpaBHALHO IPHHATH
papuaiM  suavennio Mexay 0,125 u
0,17, a ne 0,125, KaK pEeKOMEHIYET
'HTK aas sHepreTHUECKHX 06BLEKTOB
H KaKk 3a4acTyto HpHHHMﬂETCH B Npo-
eKTAaX OPOCHTE/JNbHBIX HACOCHBIX CTaH-
Kl B HacTOANIEE BPEMH.

PACYETHAY $OPMYIJIA

Ha nefictByioniefl HACOCHOH CTaH-

HH CHHMKEHHE cpelHeroaoBoit cele-
Puc. 3. 3panue ruApOINEKTPOCTAHIMA CHIBMOEIH CAMHHUE 00BEMa MOAH:-
¢ pajmanbHo-oceBMMEH TypOumamy p  TOH BOJBI, OCYIECTBHMOC 0es ponoJ-
METAANHYMECCKHX CIIHPAALHBIX Kimepax. HHUTCJALHLIX KANKHTAJO0BAOMKEH Ml BCAE -

CTBHE SKOHOMHH 3/IEKTPOSHEPrHH,

CHHXXEHHA PAa3JHYHHX I[HOTEDS, panHOHAAH3ALHH H AP., I[pL‘..‘J;ETEEJIHET CO-
Goil OeccnopHHil H HauGogee addexTuBHEil BHJ SKOHOMHH, 33 KOTOPYIO
HEO6XO0AHMO GOPOTHCH MOBCEJAHEBHO B NPOIECCe SKCIAYaTalliH,

Ha crapuu e npoexkTHPOBaHHA HOBHX HACOCHBIX CTAHUMHA HJIH yCO-
BEPINEHCTBOBAHHA CYINECTBYIONHX, OINEHKA SKOHOMHYHOCTH BapHAHTOB
MAIIHHHOrO BOAONOABEMA B HACTOAIIEe BpPeMs [0JXKHA NMPOH3BOJHTHLCA 1O
MeTOAY OKYMaeMOCTH, COTlJacHO KOTOPOMY HAA0 CTPEMHTLCH MNOJYYHTH
MUHHMAIBHYIO BEJAHUHHY NOAHKLX (pacueTHLIX) FOJAOBHIX 3atpat (3, py0/200)
NpH 3aJaHHOM NOCTOAHHOM roAoBoM ofnLeMe BOJAONOAAYMH, & HMEHHO:

3= YU+ Ya, K+ p,K=min, (4)
i=1
rae M1 — ronoeue H3JEPKKH SKCNAYATAUMH CTAHIMH;

a, H HI—HG[}HH aMOpPTH3aIlHH H KanHTAJAO0BJAOXKEHHH N0 OTAEABHBIM
yajaaM crpouteancTBa (Tada. 1). b

P, H K — nopmatuBuuil xosduuuent sQdekTHBHOCTH H CyMMapHble
K4MHTAaJA0BJOXKEHHA B HACOCHYIO CTaHIHIO 34 BHIYETOM BO3-

BPATHBIX CYMM.
Jlas .ana/H3a SKOHOMHYECKHX NOKasaTeJseil cocTaBaflolHe H3AEpIKeK

OKCILIYATAlMH AGAST HA TPH TPYNNLI: NJaaty 3a saexTposnepruio (H, ),
CO/IEPXKAHHE WITATA C HAYUCACHHAMH' NAIOC HAKAAAHLIE PAacXojml® (V..) &

} Q0uYHO HauHCACHHA cocTaBaswoT 4— 6% Ha counaasnoe crpaxosanHe,. CyulecTsyer
MHEHHE, YTO MX H3JZ0 NPHHHMAThL B passepe Ao 35—409%, yunrteisas BCe BHAB GecnaatHo-
ro oficaymusauus Tpyasmuxca [15, crp. 38]., Oanaxko Ha npakTHKE STO HE NPHMEHAETCH.

* Hakaaauuie pacxoast BrAOMaLT: 1) SAMHHHCTP2THBHO-XO3AHCTBEHHBIE PACXONK
(cozepianie TpaucmoOpTa M CPEACTB CBA3M, BLINAATa KOMAHAMPOBOWHLIX, COAepWaHHe B
YHCTOTE NOMEenieHuil H TEPPHTOPHH, Kaxuenspekue pacxoaw W T, m,); 2) ofcaymupaHxe
pabounx (MEpONpPHATHA NO OXpaHe TPyAa H TexHHKe Ge30NiCHOCTH, KYJALTYPHO-OBITOBOMY
obcaymusanuio 1 1, n,); 3) obcaymupanpe ofbexkTa (MOMAPHAA M CTOpONEBAd OXpana,
Habop Kaapie, cojepikaHHe MNPOH3BOLCTBEHNOrO HHBEHTapd H T. A.); 4) HenmpoH3BOJH-
TeabHble pacxoaw (wrpadul, NeHH, NOTEPH MAaTepHanbHWIX ueHHOcTeldl W np.). Hakaaausie
pacxoianl OOBYHO YYHTHIBAIOTCH TAKMKE B BHIAC NPOLEHTOB OT CYMM 3apnaarH.
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coopyxeHuft H obopynoBanus®
(Tunposoaxoz MCX CCCP, Mocksa, 1957 r.)

'Taﬁnuual

BuinHCKH H3 HOPM OTYHCAeHHA HA AMOPTHIALHIO H TEKYILHA PEMOHT

nmn

Haumenosaune coopy-

#ennii, 000pyA0Ba HHA,

MEXAHH3IMOB H HHBEH-
Taps

Cpok

Cay K-

OH,
AET

Hopua na
AMOPTH-
3auUHD, %
0T CTOH-
MOCTH

B ToMm

qHCAE

Ha BOCCTA-
HoglIcHHe
nepsoHa-
1aabHOMH
CTOHMOC=

TH

Ha Kanu-
TAAbHBIH
PEMOHT

Hopwma na
TEKYIIHH
PEMOHT,
%

JIHKBHA-
Has CTOH=-
MOCTh, %

CuApOoTeXHHYECKHEe COOPYIKEHHS HA peKax, BOLOXPAHHAHULAX

&

5

&

llepesanusie

Wenezobetonnsle

Kamennre # GeTOH-
Able

Hacocuple CTaAHILHH

BononpHeMHHK
18 8,1 5,6
60 2.1 57

100 1,4 1,0

napoMexannueckoe obopyloBaHHe

Jlag cranuuil ¢ pac-
xonom Goaee 50 ) cex

Jlaa crasumit c pac-
xonom ot 10 go 50
A cex

Jlaa cranumit ¢ pac-
xonomotl nol0.ad/cex

28

Zal

20

[MopzeMusie 4acTH
ananui (xeacaoleron-
HEe, KaMeHHule, Oe-
TOHHBIE)

Jlepesanasie
JKenezobeTonALIe
Meraaanaeckne (ca-
MOXOAHEIE)
Meraaanueckne (He-

CaMOXOJHBIE)

5,0

Dy0

3,6

7,0

5,0

3NAMHA CTAHUHH

70

10
30

30
a0 o0

2,0

MoHTOHBI

15,0
5,9

4,9

1,4

10,0
3.3

3,3

1,4

1,5

2,0

0,6

5,0
2.6

1,6

CreneHMHl uer

Hanopusie Gaccefinbl (BOLOBRNYCKIBE COOPYHEHHS)

C pacxozom Gonee
o0 adcex

C pacxomod ot 10
2o 50 m3fcex

C pacxomoM ot ]

no 10 ~3/cex

C pacxoaom OGoaee

50 a3cex
acxonom ot 10
a0 50 adfcen
C pacxozom or 1
no 10 adfcex

HeaezobetoHune

640 2,1 1,7

50 2,8 2,0

40 3,0 2,5
Kamenuulie H GeroHnnle
100 1,4 1,0

a0 2,8 2,0
40 3,5 2,9

0,4
0,8
1,0

0,4
0,8
1,0

0,4
0,6
0,8

0,4
0,6
0,8

H G0AbIIHX KaHajxax

=L

R R ==




: i c B Tom uncae Ho ’a
dHMEHOBAHKE COOPY-| LPOK HQPHE HalyaBoceTa- . Ph'lﬂ H Tl uH
MNeNe  [wemnii, oGopygoBaung,|cayu- | AMOPTH- \gopnenne| TeKy L
3aumio, %|pepeona- |10 Al Hifl CTOH-
nn MEXdHH3MOB H HHBEH-| OBl |oT CTOH- | ganpmof | TAAPHBIH | PEMOAT, Con %
Taps ger | MOCTH lcrommoc-| PEMOHT % =
TH

BHYTPCHHAA CETh, ABTOMATHKA

AJerTpocHaoBoe 000pyaOBaAHHEe—3AeKTPOMOTOPL, pacnpeiycTpoicTBa,

49, Ilns cTannmii ¢ pac- '
xonoM Gonee 50 .a3/cer| 28 9,4 3,6 1,8 1,5 4
a0. Iag cranuuit ¢ pac-
xogoM ot 10 go &0
M ecex 25 6,0 4,0 2,0 2,0 4
51, Jaa craHumii ¢ pac-
xomoM ot 1 a0 10|
M®[eex 22 7,0 4,5 2,5 2,5 4
TpyGonpoBojibl
203, AcGoneMenTHble 25 6,0 4,0 2,0 1,0 0
204, Beronnne n xene-|
sz00eTORHbLIE |. a0 4.0 3,3 0,7 1,0 0
207. ¥eneaunle B s5aHHH| 35 4.0 2.9 1,1 0,5 4
208, Aleneannie BHEe 313~
HHA, a Takxe B semae| 20 6,0 5,0 1,0 B8 4
IpaKaaHcKHe WHIbie, noAcofHbne H NPOH3IBOACTBEHHbIE 31aHHH
ﬁ. HFDHEHGACTBEHIIME HDCTPI}HICH—HHETEFEKHE, rapaxH, HaCOCHLIC CTaHUHH
426, Heperauunie-Gpe-
BEHYATHIE 25 93O 4,0 1,6 4,0 3
v 427, JlepeBannsie-qoua-
THE, KapKacHEIE 20 7B 8,0 2,0 4,0 3
428. | KameHHBHle H KHp-
| IHYHBIE 70 2,8 1,4 1,4 3.2 0
429, ChlpuoBsie H ca- :
MAHHEE 30 5.8 3,3 2,0 2,6 0

# MMpusencunse aaunuie Cunposoaxosa MCX CCCP nonoanenst namu rpadok (8)

O JAHKBHAHOH CTOHMOCTH mnpymemtﬁ H 00OpYLOBAHHA HACOCHBIX CTaHUMH, % ot nep-
BOHAYAABHOIH.

MPOYHE pacxojbl, OCHOBHYI0 HaCTh KOTOPHIX COCTABJAIOT PacXOjhl HA Te-
KYIMA PEMOHT H 0DOCIYKHBaHHE YCTaHOBKH B pafore

EI"I = Pis + P]m'r + erpﬂu' ("I:')
[lepBoe H3 3THX CJAaraeMblX 3aBHCHT TJaBHHIM OOpasoM OT pabOTHI CTaH-
K, e€ MOLIHOCTH H 3arpy3kKH, BTOPOE COACPMHT PACXOAbI, He CBH3aH-
HEIE C pﬂﬁﬂTﬂﬁ OCHOBHBLIX HACOCHBLIX dIpPEr4dToB, 4 B TPETHEM EDﬁ[]HHH H3~
AEDEKH, JABHCAIIIHE TOJLKO OT IIE}DAG.’IH{HTEHHEDCTH FlElﬁDThi MAIIIHH,
HSHECTH'D, UTO YCOBEPUICHCTBOBAHHE KOHCTPY KILHH HACOCHOH CTaHIHH
B peayabTdTe AOIMNOJHHTE] bHBIX KamuTaJOBJAOXKEeHHH NO3BOJAeT B HEKOTO-
PEIX npejegdx COKPATHTbE H3AEDHKH BKCIIJI}"HTE[ILIIH 30 cUeT NOBBINICHHHA
K. M. J. HACOCHHIX ArperaToB, COKpamieHus oOCayiKHBalomero InepcoHaa
H YMEHBUICHHA HEKOTOPbLIX JAPYIHX pHEI{D..'lﬂE. Ho l[pUII,ECC COKpale HHi
H3JAEPHMEK 3IKCILTYJATdllHH HeH30eKHOo EHT}FEHET Cc ]]EII:TDM KANMHTAJ0BJA0OKE-
II]--lI'r'I1| 0coOEHHO HPH YC/JAO0BHH, 4HTO [‘Gﬂ.‘:}BDﬁ obmeM H'DI[HHTDI?I BOALL HE H3-~
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mensiercst. ONHOBPEMEHHO ¢ STHM pactyT nociejnne JBa CJaaraeMblx B
cyMMe TOJHHIX 3aTpar no dopmyse (4). Haubosee sxoHOMHYMHOE pelIeHHEe
COOTBETCTBYET MHHHMYMY sTOf cymmul (puc. 4). M3 puc. 4 BugHo, uTO
yBe/M4eHHE HOPMATHBHOTO koapdunrenta spHeKTHBHOCTH KANHTAN0BA0KE-
HHiI CMEIlaeT BACBO MHHHMYM PaCHeTHHIX
saTpar (3) H TeM caMHIM YMEHLIIAeT J0- PYEIED i W Y ogd= ponct
AYCTHMY10 BEJIHYHHY KAMUTAJOBAOKEHHIT - ]

s JAHHOM HACOCHOH CTAHIMK C 33jaRn-
HOH TOAOBOH nojauvyeHd BOJHL.

[TocTpoeHHast Ha PHC. 4 10 YPaBHEHHIO
(36) xpusas (C) ce0eCTOMMOCTH TNOLHATO-
ro 3a roj oObemMa BOJAB HMEET MHHHMYM,
BCernaa CMelleHHBH BOPABO IO OTHOIIEHHIO
K MHHHMyMY pacuerTHuiX sarpar (3). Cie-
NoBaTeqbHO, YBEJIHUYEHHE HOPMATHBHOro -
xosduunenta 3QPeXTHBHOCTH HEHIOEKHO
BeleT K VBEJHUEHHIO CeGecTOHMMOCTH Ky-
foMeTpa OpPOCHTE/IbHOH BOJHL. Puc. 4'{]},::,?,,““" Eﬂf;;ﬂ;;lﬁ;::"c“

MBI T0O, & HE] L S

6 KpHBATL P s o LR e T Eiﬁa'rﬂu:—mq {EIHJ, ceéefmunnmu
BITH NOCTPOEHZ JJISL JINAMETPA HAMOPHOTO  (C)  popuumaemoro  3a  rol
prgﬂnpﬂﬂﬂﬂa [22], mnaomagW KHBOTO  o6bema soxet (W) (mocaemumii
ceyeHHsl MAaIIHHHOrO KaHazaa u T. 1. Bos- floaRex aeﬁ:ﬂ: Eang:;?::ﬁmaﬂa
BpaNlasiCh K CPABHEHMIO BAPHAHTOB Hacoc-  TRARINBIER 0 PEHTPH [3;? o
HOW CTAHIHM OTMEUYAaeM, YTO TpPH COBMIO-  yoampenmo (4) B 33BHCHMOCTH
JeHHH YCJO0BHfA MOCTOSHCTBA OOBheMa Noj- o1 kanuTanosaoxenni (K).
HHMaeMoil 34 Troja BOIB, CpaBHMBAaEMBlEe

BAPUAHTHl HACOCHOM CTAHIHH MJH Kackaja CTaHiMi MOTYT pasjHYaThed
MEAY C000fl YHCJAOM arperatoB M MX OGIlel NPOH3BOAUTENbHOCTEIO. [TpH
9TOM Yy HHX OyAyT COOTBETCTBEHHO pasHEie KOS(QOHUIUEHTH HCHOJAL30RA-
HHA paloyero BpeMEeHH MAlMHHOTO O000PYAOBAHHA C BRITEKAIONIHMH T0C-
JNeJCTEHAMH B OTHOIIEHHH CceGecTOHMMOCTH NOoAHATOH BoAn |19, dOpMY.Jibl
5 u 15]. OnpenenseMble yKasaHHLIMIH BapHaHTaMu TOUKH (7, 2, J HA pHC. 4)
He Oy/yT JexaTh HA KPHBOM noaubix sarpar (3), npeinonaralonied n.ias-
HOe H3MeHenue CeOeCTOHMOCTH NPOJAYKUHH B 3aBHCHMOCTH OT KalHTaJ0-
BJOMKEHHH.

Hecmorpa Ha TO, 4TO B JaHHOM CJAyuae YKA3aHHYIO KPHBYIO HEIbL3H
MOCTPOMTH H TOYKA MHHHMYMAa DacyeTHHIX 3aTpaT HEH3BECTHA, NMPHBEICH-
HBle BRmie oOmue coobpaxeHns coxpandaioT caay. Moxer CayuHThCH,
YTO CpPaBHHBACMBIE BAPHAHTH HaJyT NOYTH OAMHAKOBHIE CYMMEI pacuer-
HEX 3aTpar, 4Yemy COOTBETCTBYIOT, HanpHMep, TOUKH 2 1 o ua puc, 4.
[lpH 3TOM HajJ0 BOCHOJAL30BATHCA METOAOM MOMAPHOrO CPaBHEHHA BapH-
auToB, HaiTH KOo3(PuuueHT 3POEeKTHBHOCTH AONOJHATEAbHBIX KANHTA10=
BJAOXKEHHH H CPABHUTH ET0 C HOPMAaTHBHEIM.

Ppopmyaa (4), npHroiHas B cayuae, eCAH CpaBHHBAEMLIC BapHAaHTHI
PACCUHTAHLI HA CTPOMTENLCTBO M OCBOEGHHME MOJHOI MOIHOCTH O0BEKTA B
CPOK A0 OAHOTO rOHa, HE YYHTHIBAET PAa3HOBPEMEHHOCTH MPOHSBOJAMMBIX
3aTpar.

Jlasi OpOCHTeJbHHIX HACOCHHX cTaHUUM HeGOJBIIOH K CpejHell MOTI-
HOCTH, 4 TAKKE YCTAHOBOK BPEMEHHOrO THNA, paccMarpHpaemoe YCJOBHE
BHIIOJAHAETCH MA0BOJAbHO uacTo. CTPOMTENLCTBO H OCBOEHHE [POH3BOACT-
BEHHO MONIIHOCTH COBPEMEHHEIX KPVIIHBIX HACOCHBIX CTAHIMMH, KAK BHAHO
3 taba. 2, npomoaxaeTcis oT roja Ao TPEX JeT.

[Mp 3KOHOMHYECKHX pacueTax Y4HTHIBATH (PAKTOP BpPeMEeHH IpaKTH-
Yeckd [PUXOAUTCH TOrAa, KOrjda CTPOHTENBCTBO NPOAOJIKACTCH TPH rojd

o e e g e =
- i + i
3
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# Goablie. DKCNAyaTalud HACOCHLIX CTaHIMH 4acTO HAUWHAETCA paHbLUE,
yeM 34BepUIHTCH HX CTPOHTEAbCTBO (puc. 5).

Us Taba. 2 caejyer Takxke, 4TO 3eMJdAHHE paboTel B OCHOBHOM
HAYHHAIOTCA OCeHLIO MOCJe OKOHYaHHA BereTanHoOHHBIX IOJHBOB HJAH B
HAuaJe roja H 3aHUMalT B CpeJHEM NOJaroja.
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Puc. 5. Momuas cemmarperatnas Aaarckaa macocmas cramumd (V3CCP) B nepuon

IIyCKA B XOJ MepBHX Tpex CMOHTHpOBannmx arperaros (10 miona 1962 r.). 3akonueno

CTPOHTEABCTRO TOABKO NMOABOAHOH wacTh. 3nawua cranunn eme ner (doro T. ¥. Ma-
MBIIIEBa).

[Tyck CTAHIHH WJH €€ OTAe/LHLIX arperatos NpHYpOYHBAETCA OOLIYHO
K Ha4aJay BereTallHOHHLX NMOJHBOBR.

YYET ®AKTOPA BPEMEHH

[Moc/e OKOHYAHMA CTPOMTEJILCTBA W OCBOCHHS MOJHOM 1POH3BOACTBEH-
HOMl MOIIHOCTH HACOCHON CTAHIMH JIONOJHHTEJBHHX KAanHTAJI0BJAOXEHHH B
Hee GOJbIIE HE NPOH3BOAHTCA, a4 EXErojHuble HOpPMajbHLIE H3AEPKKH
SKCOAYATAUHH CTAHIHH CTAHOBATCHA INOCTOAHHLIMH.

[Mpu sTux ycaosuax yuer daxropa BpeMeHH MOXET OCYIIECTBAATHCA
TONBKO NNPHBEACHHEM CYMMBI KalHTAALHBLIX BJAOMEHHH K MOMEHTY OKOH-
yaHHS CPOKa CTPOHTEJALCTBA 10 (hOPMYJE CAOKHBIX TPONEHTOB ﬁﬁ, cTp.
61—65] ¢ yueToM SKOHOMHYECKOro sdexra OT 4aCTHYHOrO BBOAA CTaH-
IIHH B 3KCIJYaATALHIO 338 3TOT NepHOI.

dopumyaa (4) B sTOM cayuae npuHuMaer BHAl:

Bupun = E M+ E @, K; + Py Kupus = min, (6)
j=1

[

rae Kypye — NpHBEACHHEE KANHTAJA0BA0MKEHHA.

i OnpeeneHHe BMOPTH3AUMOHMBIX OT4HCAeHuil B 3TOH dopmyse caejosaro Gum mpo-
H3IBOAMTH € yyeToM YOHTKA OT 3aMOpaxcuBanus xanuranopaoxenuit [L5, cp. 55]. Onnako
Ha MPAKTHKE 3TOrO He JCAdioT.
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Y618 M*&agpfémﬂ mﬁ CPABHEHHS BAPHAHTOB SJEKTPOCTAHIHN B
 AHAJOTHYHBIX YCJOBHAX npuMenserca (GopMyJaa NpHBENEHHEIX KaOWTAIO-
- en:ﬁt menymmerﬂ nn,n,a [15, cTp. 105, dopmyna 46):

o -
r . - -3
g 2 T

h". & E-rp —_— :T-F THP"-'E
' IIFHB Z K, o Vs E (LL_‘ C‘]:r. ’ (7)
Tl
rae K. — xanurazosaoxenus no rofam 1, 2T o s
T, —Hauboablee WHCAO JET CTPOHTEALCTBA MO CPABHHBAEMBIM
BAapHAHTAM;

L, 1 C.—uenpl 1 ceGeCTOMMOCTH T'OJOBOH NPOAYKUHH 34 TE€ KE rOb;

a=1 —LFu—- roJlOBOil MHOMKHTEJb Y4eTa.

Haunas dopmysa HCNOAL3YETCA H B Cayuae U]JHBEI[EHHH 3aTpaT K
MOMEHTY TMOJHOTO OCBOEHHS MOILHOCTH OO'bEeKTa, eCaAH 9TOT MOMEHT .Je-
KHT 33 npejesaMH CpPOKa CTPOHTEALCTBA 3TOro 00bEKTA. |

OcoGeHHOoCTh OPOCHTEALHBIX HACOCHHIX CTAHUHA B OTHOMIEHHH NpH-
MEHEHHSl K HHM, 5TOH (OpMYyJbl 3aKAI0YaeTca B TOM, YTO, KaK OLLJIO CKa-
3aHO BHIIE, HX TMPOAVKIIHA HE HMeeT },r{:'raHnB.fltHHuﬁ LHeHs!, NAgra 3a
BOJY OTMEHEHa, 3aTpaThl HA OPOMIEHHE XJOMY4aTHHKA BXOAAT B HHCAO
APYIHX 3aTpart, ounpejieisiomux cebecTOHMOCTh KOHEUHOTO NpOAYKTE -«
xJaonka-cepua. OTCyTCTBHE l€HBI HA BOLY O03HA4YaeT, 4TO MNOCHAENH:A
JOJAXKHA YYHTHBATHCA NO Ce0eCTOMMOCTH B CYMME 3aTpaT CeJbCKOXO3RRCT-
BEHHOTO NPOH3BOJCTEA.

B nanHoM cayuae B ypasBHenuu (7) BCE pasHoCTH B ckoOKax CTaHo-
BATCS DABHEIMH HYJIO W YpPaBHEHHE NPHHHMAET BHI, B KOTOPOM NOJOMXH-
TeabHblA QakT JOCPOYHOH YaCTHYHOM SKCIJIyaTalMH KPYnHOH HACOCHOI|
CTAHIHH HE HMMEET OTPAXKEHH:A:

T
e

. : Kupun = EK-:“ s : (8)
<=1

HJIH -
anlm =K + Y, (8a)

rae 7., — 4HCAO JIET CTPOHTENLCTBA;
K — cMerHasi CTOMMOCTL HACOCHOH CTaHIMH;
Y — yuiepls 0T 3aMOpaxHBaHHA KAIHTAJA0BAOKEHHI B NIEPHOA CTPOH-
TEJILCTBA.

Beoa B sxcnjyatauMio OTACAbLHLIX HACOCHBIX Arperatoe jJo saseplue-
HHSl CTPOMTEALCTBA CTAHIMM yMeHbuwder ymepld 0T saMopamuBaHHA Kami-
TAJOBAOKEHHT H STHM nyTeM MoxkeT OHThH OTPaKeH, MO HAameMy MHEHHIO,
NpH ONPENEMEHHH HX BeAHYHHLI, NPHBEAEHHON K MOMEHTY OKOHUAHH
CTPOHTEALCTBA.

Muctpykunsa OuBinero MHHHCTEPCTBA CTPOMTEJLCTEA 31EKTPOCTAHIHH
[10] pexoMenayer npexkpamarh Hauuc/JeHHe ymepba OT 3aMOpaXKHBAHHSA
KalUTAJ0BA0KEHHT B CTPOHTEABLCTBO THADOSJCKTPOCTAHOHH € MOMEHTH
nycka B xoj nepsoro arperara. Cxoacreo koucrpvkmuit I'SC n DHC
MO3BOJSET B NPHHIANE PACNPOCTPAHHTE 2TY PEKOMEHIAIHi0 B Ha Hacoc-

HLIE CTAHUHH.
B orHOUMIEHHH 3JeKTPOCTAHUHH [AaHHYIO PEeKOMEHAANMHIO MOMXHO CHH-

TATbh OCOCHOBAHHOI, TaK KAK NYIIEHHBIH B X0/l arperat HaYyWHaeT A4BaTh
npuOLIIE OT peaansaluu BLpadboTaHMON 3JEKTPO3HEPrHH, KOTOpad KaK-TO
KOMIEHCHpPYeT yiuepd OT 3aMOpa*KHBAHHA KalKTajaa.
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Uro ke KacaeTcs OPOCHTENLHOH HACOCHOM CTAHIMH, KOTOpAs HEnoc-
PeACTBEHHO He jaeT NPHOhAH, 60Jee NpaBubHLEIM OYAET YUHTHIBATH 1O
rogamM BpEMH nycka Kamaoro H3 arperatop JAJA NPONOPHHOHAABHOTO
npexpamenus nayncaeHus ymepba. B nauHom cayuae pedb HIET O Kpyn-
HBIX HACOCHEIX CTAHIHAX.

Ta6anna &

Kosdduunentsl HeoGXOIHMBIX KANHTANLHBIX 3aTPAT K MOMCHTY NycKa B XOA
nepsoro arperata wacocuofi cranuus (f;) H OCBOCHHS NPOH3BEACHHBIX KANHTILHBIX
aaTpat B pesyabTare nycka (g;) (N0 CMETHO-(PHHAHCOBBLIM pacueram)

Yucao |[loanwas cro-
Haspague HaCOCHOM| arpe- [HMOCTD 06| %,  |CXEMA Heol- K, 1
CTAHUHH raToB |exta mo cme-| “u : xn'"'m;{"": 3%‘ o T Iy —E.r'
zﬂ TE H‘ P}Tﬁ []}"ﬁ- TPAT K, PYL. .
TagxEHKHCTAaH
Naassepanuckan | 4 360 430 90 100 179 000 0,476 0,525
Mogonnocrenckas | 6 035 600 |1 005 900 2 261 000 0,376 0,446
loaoanoctenckaa ll] 4 500 990 | 625 200] 1 463 000 0,586 0,426
Yabexncran

Kblanphickas i 875 500 | 146 000] 512 000 0,586 0,224
IOxuaa roaoaHo-

crenckas | 6 813 800 135 500, 460 000 0,565 0,284
HOmuaa roaoano-

crenckaa Il 5 911 120 182 000 596 000 0,654 0,306
Anatckan 5 653 960 | 190 000} 318 000 0,334 0,60
basyrckaa 4 775 780 194 000 516 000 0, 666 0,378
Xamauuckas 8 | 4203 220 | 525 000] 2 282 000 0, 541 0,232
Kyomasapckas 6 | 3 367 908 | 561 000 1 985 COO 0,589 0,284
Ha xanaae uum. Jle- =

HitHa 4 Q88 450 | 247 100 770 000 0,780 0,32

UroGel NYCTHTH B XOJ HEpBH arperar HACOCHOH CTAHIHH, HEOOXO-
AMMO BEIIOJAHHTh 3SHAUHTEJBHYH) YacTh 3aNJAHHDOBAHHHIX  3EMJAHLIX
H CTPOHTEJAbLHO-MOHTAXHHX PpalbOT NO KaHa1aM H CTAHINHOHHOMY Yy3Ay:
CTpOHTEAbHHX pabOT MO aBaHKaMepe, NMOABOJAHOMY OJOKY CTaHIHH, TO-
HH3HTEALHON IOACTAHIHH H BOJAOBEIMYCKHOMY COOPYXEHHIO) JOJKHA OHTB
NOCTPOEHA JAHHHA 3JCKTPONEPELauH, CMOHTHPOBAH TPaHcGopMaTop H YacTh
pacnpeaycTpoficrsa; YJAOMEHA NO KpadHel Mepe OAHa HHTKA HAIOPHOTO
TpyGONpoOBOAa H CMOHTHPOBaH HACOCHHIH arperat C OTHOCHILUMCA K HEMY
BCIOMOraTe bHEM O00pYAOBaHHEM.

KpoMme TOro, K MOMEHTY MOHTAaXa NEPBOro arperara 00HYHO OHIBAIOT
saKazadsl BCE OCTagbHbie HacoCHble arperaThl, llesaseplieHHBIMHE OCTAIOTCH

OTHOCHTCALHO

BOJAOB, ABTOMATHKA
GA4aroyCTpOMCTBY TEPPHTOPHH H T. II.

Jannpie Tada, 3, noaydenuwne Ha

HeboaLmad HaCTh
CTAHIHH, MOHTAX OCTaJbHBIX HACOCHBIX
TeJeMexaHHKa,

SEMJAAHLIX

pabor,

BEpXHEe CTpoeHne
arperaToB M HanopHuix Tpybornpo-

oraenounsie paGorel, paboTH MO

OCHOBAHHH CMET JAJH HECKOJBKHX

KPYNHEIX HACOCHHIX CTaHIHH COBPEMEHHHX THIOB B Yabekckoit n Tax-

MHKCKOH pecnyOJaHKax,

NOKAa3bIBAIOT,

4TO C NYCKOM INEpBOro arperara

NPUBOAHTCH B AGHCTBHE CPABHHTE/ALHO HeHoJbllAasA YAacTh KanWTaaa, BJAO-
KEHHOTO MO0 3TOr0 MOMEHTA B HACOCHYH CTAHIHIO.

Ecai cuMTaTh, 4YTO MOJHAA CTOHMOCTH HACOCHOH CTaHIHH pacnpeje-
JAgercd NOPOBHY MEXJY ee arperatami, TO MyCK KaiKAOro arperdra IpH-
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K
BOJAHT B ACHCTBHE KANHTA/IOBJOXKEHHS, PABHHE —-, Tie Zy,— YHCJAO arpe-

raToB Ha CTAHIHH. DTO Ta BEeJHYHHA KANWTAJNOBAOKEHHH, HA KOTOPYIO
NOMKHO OHTH NPEKPAlleHO HAYHCACHHE - ymepba OT 3aMOpaxHBaHHA C
MOMEHTA MyCKa B XOJ KaXJ0ro H3 arperaros cranuud. B To ke Bpems
daxTHUeCKHe KaNmHTaJbHBIE 3aTPaThl K MOMEHTY MyCKa MepBOro arperara

JAOJAAKHE COCTABJATE
K': BK,

rae f; — koadduouent HeobXO0AUMEIX KAMHTAJA0BJAOXKEHHH AafA NyCcKa nep-
goro arperata (cum. TaGa. 3).

[Mpu atoM kos(pHUAEHT OCBOEHHS KANHTAJOBAOKEHHH B pe3y/nTaTe

nycka nepBoro arperara MoxKer OhTh TNPEACTABJACH B BHAE BLIDAXKCHHA

i
=g (9)

CorJiacHO NpHBEJEHHHM B TAGJHIE JAaHHLIM, YKasauuuil Kosppumnu-
EHT MMEET 3Hauenus, Jemxamue B npegenax 0,224—0,6. On cHuxaercs
yBe/HYeHHeM YHCJa arperaToB CTaHIHH. :

Ecan OGyayr nymedsl B XOA Cpasy ABa uian 00JbIIe arperaros, TO
CYMMa OCBOEHHOrO (npuBejeHHoro B /AefiCTBHE) KalHTanad YBeJHYHTCA
NPONOPIHOHAABHO YHCAY TYUIEHHBX B XOJ arperaros, a HEOOXOAHMBIE
AJsi STOTO KANHTAJAbLHHE 3aTpParel BO3PaCTYT B 3HAUHTEALHO MEHbuIeH
CTEerneHH.

[Moassyack Tof ke (opMyJoi CAOKHBIX NPONEHTOB, MOMKHO MOACYH-
TATh CYMMY BO3BpPaTa HAUHC/JAEHWH, KOTOpas 3aTeM OyaerT BHYTEHA H3
NPHBEJAEHHLIX KanuTaJoBAOKenuii, uafizennnx no ypasdetiuio (8). Ilpu
ITOM TMOJYYHM;

Terp i Terp
T 2 AT Toyp—1 Terp—t Tepy=1
hﬂpll!]'_ I-{-:u ik —EE Z:('“‘ 2o W i s
gu=| Te=]
X gl i T —2
+ Kz Terp—2 +. .ot Kep— E}(dlm Terp—1 + Zaa Terp “+. ..+
+ %np_] @ + z fm_ Zﬂ)l {lﬂ)
rae Topp — UHCAO JeT CTPOHTENBLCTBA;
Zy, Za...— UHCJO0 ArperaTos, BBOAUMBIX B 3SKCIJAYaTaluio Mo roaaM, npH-

yeM B nepBbifi rOJ CTPOHTEALCTBA, MO BCEH BEPOATHOCTH, OyaeM
uMeTs Z;, =0, a 3a Bech CpPOK CTPOHTEALCTBA —

Vpasuenust (36), (4), (6) n (10) AOMKHB CAYXHTH OCHOBOH 3KOHO-
MHUECKOr0 CPaBHEHHSl BAPHAHTOB MAUIMHHOTO BOJAONOABEMA JAAA Opoule-
HHS KPYNHBIX MACCHBOB.

JI19 CPOKOB CTPOMTEALCTBA B ABa— TpH roja ypasHenue (10) sua-
yureabHo ynpomaercd. Tak, npu cpoke CTPOHTENBCTBA HACOCHOM CTAHIHN
B TPH rojia H YCJAOBHH, 4TO NYCK NEpBOH O4HepesH CMOHTHPOBAHHBLIX
arperaToB NPOM3BOAMTCS uepe3 roj mocre Hauana pabor (£,=0) ypas-
Henne (10) npHHHMAeT CAENYIOWHH BHA:

76



Knpus = Kio? 4 Kz + K3 — % (Ze2 + £ — Zs). (10a)

B cayuae CTPOMTENBbCTBA HACOCHOH CTaHNMH 33 JABa rojd [PH YCJIOBHH,
¥TO MYyCK HACOCHHX ArperaToB NepeoOd OYepejiH OCYUECTBASETCA B TEHC:
HHE MepBOro rojia CTPOMTeAbCTBa, ypasueuue (10) jaer

Kupun . H-j % _I" [{2 4 EE'] (:‘{1 & + Ly — 2:,—.]. “Uﬁ']

UroGH OXapakTepHsoBaTh BAHAHHE (AKTOPA BPEMEHH, LOMYCTHM, HTO
B MEPBOM C/Ayuae HACOCHAA CTAHIHA MMEET LIECTh drperaros, H3 KOTOPLIX
B NEPBYI0 Ouepenb Nyckaiotes B Xoa asa (£, = 0; Zy=2 n Z;=4).
[MycTs KanuTaA0BJAOKEHHA MO rofaM COCTaBAAIOT 40% B nepsblil TOA H
30 — Bo Bropoit, [lpH mOACTAaHOBKE STHX BeJH4HH B YPaBHEHHE (10a)
[0y 4aeM:

H:r|.1:|'i||1 =K [D|4I|1TE am U,S*I,I?-{*U,E—%—- {2*1,1?—[*4-—5)] =

= K(1,2—0,06) = 1,14-K.

TMompaeky Takofi BENHYHHBl CTOHT YHYHTHIBATH [PH SKOHOMHHECKHX
pacuerax’.

Cokpalleiiie CPOKOB CTPOHTENLCTBA H OCBOBHHS MpPOH3BOACTBEHHOM
MOIIHOCTH HACOCHEIX CTAHIHH MALIHHHOrO OPOLUEHHS, MOMHMO YMEHLIIECHHH
yuepGa 0T 3aMOpaKHBaHHeA KANMATaJ 0BJIOKEeHHH, uMeeT OoJblIOe 3HAYEHHE
W JJIsl PAasBHTHA BCEro OPOLIAEMOro XO3SHCTBA. Ha opomaembix o6beKkTax
c ManLIMH BblicoTaMH moabemMa Boabl (20 10 ) B Y3CCP npakrtuxyercd
ycTaHOBKA BpeMeHHBIX Garapeil rOpHSOHTAMBHBIX MPOMEIEPHBIX HACOCOB
xoncrpykuun HWBIuI (6. CAHHHMPH) ¢ nenvio Hawath CENBbCKOX035 -
CTBEHHOE OCBOEHHE OpOLIAEMOr0 MAccHBA, KaK TOJBKO MPOBELEHHOE HA HEM
MppPHTaLHOHHOE CTPOHTENBLCTBO H NJAaHHPOBOUHHE paboThl MO3BOJAT HAYATH
nopauy Boabl. Hanpumep, HHXKHAs 30Ha DasgyTCKOro maccuba B ¥3CCP s
1954 r. opowlanach ¢ MOMOLIBIO TaKOH BPEMEHHOH HACOCHOH YCTAaHOBKH.
Cuhauajia Gbio cmontHpoBano 10 arperatoB ofmiei NMPOH3BOAHTENBHOCTEIO
p0 2.5 #3/cex, 3aTeM MO Mepe pocTa OpollaeMblX 3EMEJb HHC/IO arperaros
X MOMEHTY Nnycka B XOA KamuTaJbHOH 9JaeKTpH(HIHPOBAHHON HACOCHOA
cranuud (puc. 6 u 7) ObUIO yBeJHHYEHO /10 21.

Bo BpeMS CTPOHTENBCTBA KPYMHBIX AJIATCKOMH M Kapaxkyasckoit nacoc-
HBIX CTAHLMI ¢ MaJbIMH BBICOTAMH MOJ'bEMA BOJb TaKmkKe ObLIM CMOHTHPO-
BaHbl TaKHe K€ MHOroarperaTHmoie BpeMeHHBle VCTaHOBKH, MO3BOJHBLIHE
MPOH3BOMAUTH NMOJHBEI, HE AOMKHIAACH OKOHUAHHSF CTPOHTEILCTRA OCHOBHBIX
HACOCHBIX CTAHWLHH.

Bo BpeMst CTPOMTEJILCTBA KPYNioOii HACOCHOH CTaHIHH Ne 1 B Ta/KHK-
ckoii wacti TDojoanoii crem# Oblia CMOHTHPOBAHA BpeMeHHas OIHOATPE-
ratuas ycranopka ¢ nacocom 24 HIlc m saeKTpoiBHraTedeM, MOJAHHMAaBIIAA
BOJly Ha BEICOTY OKOJIO 45 M.

BpeMmennsle HACOCHble YCTAHOBKH paccMarpHBAGMOro THIIA MOHTHPY-
j0TCSl OUeHb OLICTPO, B TeYeHHEe HEeCKOJbKHX HeleNb, H HE TpeGyioT GOJBIIHX
NOMOIHHTEABHLIX 3aTPAaT HA CTPOHTEJNLCTBO. YCKOpAA HAUAJA0 pa3BHTHA
OpOIIAEMOro X03MHCTBA, OHH MPHHOCAT eMy MOJb3Y. Oanako nMycK B XOI
BPEMEHHO{l HAacOCHON YCTAHOBKH HeJb3fi OTOMKAECTBIAATH C MYyCKOM Nnepeoro
arperata OCHOBHOH HACOCHOH CTAHUHH.

| lonycTHMas HETOMHOCTh TEXHWKO-3KOHOMMWECKHX pactieros Ha Craamd CpPaBHEHHR
papHaiToB mpoekra cocrasaser 7T—10%.
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~ Poas BpeMeHHOH HACOCHON YCT4HOBKH B CTPOHTEJBLCTBE OCHOBHOf Ha-
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CcOCHOl CTAHIMHE 3AKMIOUAETCS B TOM, UTO 3apaHee Hauas [OJHBbI, OH1
OATOTABJHBAET OPOLIAEMBIHl MACCHB K NPHEMY BOAbl OT OCHOBHOH CTaHIHA
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Dpe, 6, Momuaa werwpexarperatnas Basytekas nacocsas crannua (cMm, puc. 1).
P Buaen uanopumii TpyGonposoa mnepsoif crynenn sogomoxawn (29 mions 1958 r.).
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Putc. 7. Bpemennan Gatapeitnas HarocHas ycraHosxka c #acocamm [II-352Z m ausens-
mu KJIM-46 wa noamoasmes kapane ctpowuleiica Dasyrckolt HacocHoM cTanuin
(29 mons 1958 r.).

"

B TeM caMbiM crmocoGCTBYET COKpPAlleHHIo CPOKAa OCBOEHHS 2@ MpPOH3BOI-
cTBeHHOlI MouocTH. B npuHIiNe OHA MO3BOJIAET JHKBHIHPOBATH Paspbis
MEKIY H3MEHSIOLIHMCS <«CIIPOCOM» Ha BOAY M €C <NpeLI0KEHHEM» B MC-
PHOJ CTPOHTE/ILCTBA CHCTEMbl MAUIHHHOIO OPOWIEHHA, A TAKKE HECKOABKD

78




OTTAHYTH HAYAJ0 CTPONTENLCTBA HACOCHOH CTAHUHH C [EJIbIO CTPOHTL €€
OBICTPHIMH TEMIIAMH, HTO MOBBICHT 3((}eKTHBHOCTE KaMUTaN0BIOKEeHHH.

[Tocie feMOHTa}Ka BPEMEHHON YCTAHOBKH e¢ MalIHHHOe 000pYy/10BaHH
HCMOJBL3VETCA B ApPYroM MecTe H, CJAeA0BaTellLHO, CTOHMOCTD 000py10BaHIs
¢ YUETOM AMOPTH3AUHH MOMKET OblTh OTHECEHa K BO3BPATHBIM CyMMaM.

o 0 PACYMETHOHM CTOMMOCTH 3SJEKTPO3HEPIHH

[lnata 3a 3JeKTPO3HEPryio — rJaBHas CraTths 3KCNJAYaTalHOHHBIX H3-
JlepIKeK OpOCHTeqbHEIX HacocHeX craHumi. Ilostomy, COTJAacHo MeTORHdE-
ckum ykasagpam THTK CCCP (7], a7 SKOHOMHYECKOro CpaBHEHHs Ba-
PHAHTOB [IPOEKTA JeKTPOMALIHHHOLO OpOIIeHHs CJACAYET OLEHHBATL 3JEK-
TPOSHEPTHIO N0 Cce0eCTOMMOCTH NPOH3BOACTBA €€ B [AHHON 3HCPTOCHCTeME
¢ YHeTOM NEepPCHexKTHELI PDA3BHTHA nocaegHeli. B pacueTHoil cTOHMOCTH 3J€K-
TPOSHEPrHH J0/KHBE YUHTHIBATHCS TAKKE SHEPreTHHCCKAT XapaKkTepHCTHKA
OPOCHTENLHEIX HACOCHBIX CTAHIHMH, KaK SHEPTrOEMKHX CE30HHBIX noTpednTe-
Jefl, ¥ pacxoiwl Ha nepeiady sHepruu no cersam. lloTepd HEPrHH B CETAX
CYMMHUPYIOTCH € TIOJE3HBIM €€ PacXoJoM.

@nuoBpeMeHHO B CYMMY pacueTHBIX TOIOBHIX 3aTPd4T Ha MalIHHEBIT

‘poponoatem (ypasHenue 6 wan 4) no/KHOo OHTL BE/AIOYEHO JOMOJNHHTE/Ib-

HOE cJaraeMoe, YUWTHIBAIOM[EE CMEXKHble KanHWTaJoBIOKEeHH:s B SHeprocH-
CTeMY, COOTBETCTBYIOUIHE HMacTH ee YCTAHOBJIeHHOH MOIIHOCTH, OTBJACKAEMOH
Ha Hy#AB MalmHHOro opowenns (p, K, )'. Bonpockl onpejeienis ceGe-

CTOMMOCTH 3JEKTPOIHEPrHH paccMaTpuBalotes B paboTax (7000, 1, 28]

PacueTs! ceGecTOMMOCTH SJEKTPOSHEDPIHH BKAIOYAIOT (QaKToph, OTHOCH-
lHeess K SHeprocucTeMme, npaBHJALHLIH YHET KOTOPHIX MpeAcTaBAseT 3aTpylil-
HeHHS JiJIsi HEMKEHepa, NPOeKTHpPYIoNiero Mammmmnoe opowenne. o anajo-
ruuHoMy mosoay JI. A. Baar u C. H. 3axapon numyr [15, crp. 137], uto
«...KODPEKTHDOBKA lieH, NPoBOjiUMas ceifdac Ha NMPAKTHKE, COBEPUICHHO HE
pelraeT KOpeHHbX npoGJeM, CBA3AHHLIX ¢ MNOBLIIEHHeM TOYHOCTH SKOHOMH-
YeCKnX pacuyeTon. BO-nepBbIX, OHA HTHOPHPYET YCJOBHS [e(pHIHUTHOCTH; BO-
BTOPEIX, OHA NPOH3BOAHTCA HEKBAJH(HIMPOBAHHO...».

Kak 13BecTHO, MCMONB3OBAHHE I1€HE, YUHTHIBAIOUIEH AePHIHTHOCTD
NMPOLYKIHKH, T03B0JACT AO/DKHBIM 0GPa30M OTPASHTL B SKOHOMHUECKHX pac-
uerax BCe HapOAHOXO3AHCTBEHHBIE CBA3H H B3aHMO3aBHCHMOCTH. Ecau npo-

. AYKUusl He jge(HnuTHA, TO UEHA Ha Hee JIOJIKHA COOTBETCTEOBATL NEHE

NPOH3BOJCTBA 3TOIl NPOAYKUHH B JaHHOM paiione. 3ToMy VCJI0BHIO VIOBJIET-
BOPAIOT BO3MOMKHOCTH BEIp200TKH 3jeKTposHeprin 8 pecnybanxax Cpeanel
Azun B GanmaiimeM OyaylleM.

QagTHueckie ceOCCTORMOCTH 3JEKTpO3HEPrau Ha HIHHaAX 3JCKTPOCTaH-
it B sueprocucremax CpenHeit AsHH paanuualoTcs Mexay coboit DoJyes
HEM B Eﬂ# pas B 3aBHCHMOCTH OT THIA 9JeKTpoOCTAHOHN, €€ MOIIHOCTH H
HEKOTOpHIX ApyrHX npuunH. CpejHesapellentas BeaHuiia ce0ECTOHMOCTH
3JEKTPO3HEPTHH B JHEPrOCHCTEME He OCTAETCH NOCTOAHHOH, & HENpPephiBHO
MEHSIETCA M3 Foia B IOl H B TEUEHHMe KaMmJoro rojJa B 3aBHCHMOCTH OT
COOTHOLIEHHS. MEXKIY AEHCTBYIOIMHMH TENJOBBIMH H THIPO3JEKTPHUYCCKHMH
erapuusami. JleroM cpeiHeBaBenlcHHAs CeDeCTOMMOCTL IJMEKTPOIHEPrHH Io-
JY4AEeTCH HHIKE, uUeM 3HMOH.

PacueTayio NMEepCcnekTHBHYI0 CTOHMOCTL 3JEKTPO3IHEPrHH I3 NpPOeKTH-
POBaHHS MAMIHHHEIX OPOCHTEJLHLIX CHCTeM H HACOCHBIX CTaHUNH [J0JIHKEH
sajaearek [ocnjiaH MaH SHEProcHCTEMa H NpH 3TOM  HE TpeboBaTh yuera

! TIpn pacuerax mo npeidckypadTHbiM UeHaM CMEmHEIE KalHTaN0BIOMENHA YUHTHBATE
He caenyer [7, § 9. i
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© CMEKHBIX KaNHTaJIOB/IOKEHHH HJM TOXKE 3ajaBaTh UX YIEIbHYIO BETHUHRY.

" ToabKo TAKHM NyTeM MOMET OLITh MOBBILIEHA CPABHHMOCTh SHEPTOKOHO-

MHYECKHX pPacyeroB B 3JIEKTPOMAUIHHHOM OpOLIEHHH.

B HacTosillee BpeMs YCTA4HOBKH 3JeKTpPOMAlIHHHOTO OPOLIEHHA B OTHO-
meHHH TapHda Ha 3NEKTPOIHEPTHIO NPHPABHHBAIOTCA K MPOMBILJIE HHBIM
NPEANPHATHAM HJIH CEJbCKOXO3AACTBEHHLIM TOCYAapCTBEHHBIM MOTpedure-
JASM, OJ5 KOTOPHIX YCTAHOBJEHBI COOTBETCTBEHHO JBYXCTABOYHBIE H OAHG-
craBoyHble Tapudul B cucremax ¥3bexk- n Ta/jiKHKsHepro.

B 1962 r. Tapubl noaBeprajuck HacTHUHOMY H3MeHeHHIo. 'ocmano
CCCP 6r10 nameueno spect ¢ 1964 r. cneunanbHbI JAbroTHLI Tapad aaa
9J1eKTPOMALIHHHOTO OpolleHusd. BO3MOXKHO, 4TO ~ ITOT JBrOTHBEIL TApHQ
Oyner cBA3aH ¢ JeTHHM MEPHOIOM MAKCHMyMa BBIDAGOTKH 3JEKTPOSHEPrHi
FHAPO3JEKTPOCTAHIHAMH.

[To mamweMmy MHEHHIO, JLrOTHHIE TapH( A07KeH OXBATLHIBATL BeCh Npo-
H3IBOACTBEHHBLIH UMKA MallMHHOro OpPOLUEHHHA, BKJlOYasg HE TOJNLKO JEeTHHE
BEréTalMoOHHbLIE, HO H 3HMHHE NPOMBIBOYHbIE H BJAATO3apALKOBRIE MOJHBRL.
Hunaue cesonHulil Tapudg Oyjaer cnocoOCTBOBaTb HCKaXKEeHHIO pexHMa opo-
WeHHA XJoNMyaTHHKa, Yero Heab3s jonyckats, DBrine He pas oTMeualocs,
4TO 3JEKTPOMAUIHHHOE OpOLIEHHEe CJAYMKHT B MEpBYIo ouepelb XJOMKOBOT-
CTBY, M JHIIB ¢ 5TOf MO3NIMH MALIHHHOE OPOLICHHE MOMKET PaccMaTpHBAThH-
CA Kak sHeproemkuil norpefuTesib Ce30HHON 3HEPTHH,

[Ipu 3TOM YCJIOBHH HAMEUEHHBLIH JBIOTHBIH TapH( AJd MallHHHOTO Opo-
lieHHs MOXKHO Gyler paccMaTpHBaTh KaK CTOHMOCTb 3JICKTPOSHEPrHH A/
CpaBHEHHS BAPHAHTOB B NPOEKTaX MAaUHHHOTO BOAONOABEMA,
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C. A, NOJIHHOB

MYTH NOBLIIMEHHA YHEPIO3KOHOMHYECKOH
AOPEKTHBHOCTH CHCTEMbI 3JIEKTPOHACOCHOIO
OPOLUEHHSY!

Onpeaessiomuy (GakTopoM B 3HEProIKOHOMHKE CHCTEM 3JeKTpoHacoc-
Horo opomenusi (IHO) asasercs xasenjpapno-rapanTHpPOBaHHAas Ce30H-
HocTh 3arpy3kd (1500—3000 yac. B roj no pacueTHOMY MaKCHMYMY) BOJLO-
SHeProNpoOBOAALLIX COOPYMENHH, BHTeKawilas H3 ecTecTBa Npoiuecca H
pexiuma opoiennsi. Takast cesonHoeth 00yCaoBIHBACT DOJALIINE PACUETHRHIE
MOLLHOCTH CHCTEM H 3HeproucTounnka. B wo e BpeMms H3BeCTHas sHepro-
eMkocTh norpebaenus chicremsl DHO sBuny 60ablHX BLICOT BOAONOABEMA
(Ha MaJgble KOMaHJHBIE BRICOTHL OPOUICHHS BO3MOMEH H SKOHOMHYEH CaMo-
TEUHLIl BHIROJL BOJIBI OT HOTOMHPKZ onowennda) npenonpeaenser Tpebopanne
B OTHOUIEHHH MOJYUCHHH Jenrenoi F.WEHT[}ﬂEHE]}l‘HH, UTO YHACTD HAXOJAHTCS
B NIPOTHBOPEUHN C rapanTHpPOBaHHOI CE30HHOCTLIO BLIPAGOTKH SHEPruu. IT0
NpoOTHBOpEUile HCXOLUT M3 TOTO, uTO sjexTpudeckue cranuun (DC) mpen-
cTapiasoT cobofi Haubonee THMHYHBLIE NPEANPHATHHA, XAPAKTEPHIYIOULHECH
BbICOKHM COCTABOM OCHOBHBIX (hOHJIOB, H CTeNeHb HX 3arpy3KH OKasniBaer
peliaioniee BJAHAHHE Ha CTOHMOCTL BhIpabaThiBaeMOH 3JIEKTPO3Heprii.

B cBA3H ¢ HAJOMKEHHBLIM BHILIE NpH M3LICKAHWMM MyTeil YMeHBUICHHSA
norpe6roifi MOIIHOCTH, VIVIOTHEHHS pexkuMa paloThl cucreM W 1pucnocolaie-
HHS K PEeXHMY BbIpaGOTKH 3JEKTPOIHEPrHH ONPeAeSHANCh Chelylolme Ha-
npaBJeHus.

Pervanposanue pemuma BoIpaGOTEH 9JCKTPOIHEPTrHH MO PEHHMY
auepronorpedaenus 3HO, B nannom nanpanaenun nanbenaee SGOCKTHREHBIM
PEHICHHEM $BJAETCS] MCIOJb3IOBAHHE JIETHCIH CE30HHOH SHEPrHi THADPOIJEK-
Tpoctanusil (IFIC), onpepeasiemoe npex/ie BCEIO HEPA3PHIBHOUCTLIO CHASH
FHAPOSHEPTETHKY W HPPHTAIHEH B COBMECTHOM HCROJAL30BAHHN BOAHEX pe-
evpeoB, ©0COGEHHO B VCJAOBHAX CPeAHCA3HATCKOTO  BOA0XO3SIICTBERHOID
KOMILIEKCA.

Cpeauneasnarckuit paiion CCCP —peaymuii pailon HHTEHCHBHOro nO-
JUBHOTO 3eMJeleqns u panoH pa3BuTHs rujaposnepretnku.  HMppuranug,

HCTOPHUYECKH  NpejlecTBOBaBLIAA THAPOSHEPreTHRE, SABISCTCH OCHOBOII
IHAPOSHENIETHRH, KOTOPAS nonyuuna psoe peppouaganeion hasnnoie Hi

pashrn
Gaze THAPOTEXHIUECKOTO OCBORHHSL MppHraitieil BOJAOTOKOB CHCTeMOi mJjo-
THH, Boao3aGopHLIX V3J0B, KaHajlos M T. M. ,

FranHeTBo HOeNOAL20BANNS BOAHLYE PECYpPCOR M COOPYKEHHH npeionpe-
nenger Bulcokvio 3(heKTHBHOCTL KOMIVIEKCHOTO Pa3BHTHA THAPOSHEPreTHKH

H HppHranne, ocoGenno BHCOKYIO 3(heKTHBHOCTL KOMIJIEKCa NPH PasBHTHI
#JICKTPOHACOCHOIO OPOLLEHH,

I B crathe paccMaTpHBRIOTCH HEKOTOPME SHEProIKOHOMHYCCKHE 3a/1a4H, KOTOPHIC MO=
FYT BOZHHKHYTL 1PN NPOCRIMPUBAHHE CHCTEM JEKTPOHUCOCHOIO OPULICHHA.
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nﬂf_‘l{ﬂﬂl:l{}-’ B COBMECTHOM HCHOAB3OBANHH BOIHBIX peCcypcoB JOMHHH-
pylomas pob NMPHHALIEKHT HPpUralliH, pexuM pabortwel I'9C crasures B
IlIJ‘.IHl-II.I.I‘[HIIE]JIbH}’{-D 3aBbHCHMOCTE OT' HPPHTAIHOHHOrO pexXxHM4a, PE3R0 nepe-
MEHHOTO H Ce30HHO-JICTHErO.

Pexxum BeIpaGOTKH CE30HHOHM 3HEpPrHil (KaK H3IBECTHO, JIeHIEROMH, onpe-
jessieMoil CTONMOCTBIO YCTAHOBKH JAONOJHHTE/LHOrO KHJIOBATT) HE OTBEHACT
TpeGORAHUAM HENPCPHBHOrO mpouecca fpousBojicTRa B Teuenne roja. [lpu
VTHAN3EIHE CEe30HHYIO SHEPruio cjeiyerT KOMOHHHPOBATL € IHEPrHed ApYy-
rHX CTaKIHI, M, CCAll 3TO JONYCTHMO, PEry/IHPOBATh PEeXHM noTpeGHTEN,
UTO CBY3AHO € COOTBETCTBYIOMMMH JAOMOJHHTeNLHBIMH 34TPaTaMHu.

Paspate 3HO 006yCn0BAMBAET HCNOAL3OBANHEC JICHIEBOH JETHER 3Hep-
rHH B YHCTOM BHAE, T. €. NPH COBHAAAIOWIEM peAHMe -BEIpabOTKH € noTpe-
GieHHeM 0Oe3 JONOJHHTEJbHLIX 3aTPaT, YTO CTHMYJHDYET PA3BHTHE THAPO-
sHepreTHku [3].

B cayyae HeoOXOAHMOCTH NOAPETYJIHPOBAHHS PeARHMa puipaborsn I'2C

TpeGyioTes He3HAUHTEAbHBEIE peryaupylomue obheMel, UTo He MeHfeT Cyul-
HOCTH TOJYYCHHA JleUIeBoil ce3ouHoil sHeprud Ha 'DC npuMeHHTEILHO

k DHO. .

[11aHOBO-BLICOTHOE 30HWPOBAHHE OpowaemMol TeppurTopuu. KpynHiii
MACCHB 3eMeJb OPOUIeHHA pacnojaraercst B pasiHuHOM BRICOTHOM [MOJIOKE-
uun. [oabeM BOABI HA BLICHIVIO KOMAHJIHYIO TOYKY MacCHBa OAMHOH CTY-
NEeHbIO ONpejlesaseT MAKCHMYM pafouell MONIHOCTH M MOTPeGJEHHS 3JIeKTPO-
suepran DHO.

[Iepexoj K CTYNCHUATOl cXeMe HACOCHLIX CTAHLIHH C BBIJIGJCHHCM TI8-
HOBO-BLICOTHRIX 30H OPOUICHHA BCIACT K VMEHLINEHHK) PACXO/1A ROJIOMONANH
C }-'l'il.,‘.'nl'l!l.‘llil{'..".l BEICOTHI KauaHu#a, a CacioBaTeJlLHO, K }'MEI!MHEIIH]E‘I pi'i'ﬁ{}‘
yeil MOILHOCTH W notpebieHns 3JCKTPO3HEPTHM. '

C ApoGACHHEM-KACKAJHPOBAHHEM HACOCHBIX CTaHUWIL 3aTPaThl HA
VCTAHORJCHHBIT KHJAOBATT MOIPBOCTH YBCJAH'UHBAIOTCH. [Ipu sTOM, XOTHA M
CyMMapHaf MOILUHOCTh Kackajaa HaCOCHLIX CTaHIlEli yseHbioaeTed, . foJee
HHETCHCHBHBI POCT 3aTpaT Ha | X6T MOLIHOCTH MOMKET JiaTh TPCBLINICHHC
e MHOBPEMEHHBIX 3aTpaT M0 KaCKAAHOMY BAPHAHTY B CPaBHCHHH C OAHO-
CTYNEHUATHM. .

OntuMaipHOe KacKagHpoBaHHE MOMHO YCTAHOBHTL MeTOLOM BapHaH-
TOB Ha OCHOBE 3HEPrOIKOHOMHYECKHX PACUETOR. 3aMeTiM, YTO SKOHOMHME-
CKi ONTHMANBHBM BapHaHTOM B DOJBUIHHCTBE CAYYacn SBJASEeTCs BapHaHT
kackaauporauns [2, 4, 10]. /

Peryanposanse pexuma soponopauu cucrem IHOQ nocruraeres Oaaro-
Aapsd YCTPOHCTBY Ha KOMAHAHBEIX OTMETKAaxX CHCTEM OV(HOPHBIX SXKVMYJIH-
PVIOMIKEX BOAOXPAHAIHIL, NOIBOAAIOMNAX HPCPLIBATL HECTKOCTL CRASH MCA-
JIY PEXHMOM  BOJAOMOAAYK M PEHKHMOM  OPOIUCHHSL. [Ipn sTOM CO343eTCi
HekoTopas csofola BmBopa pemuma pPaboTH 3JCKTPOHACOCHOH CHCTEMBI,
eCJIH MCXOMHTL H3 PEMHMHBIX 3SHCPTOSKOHOMHY@CKHXN ocoGeHHoCTell BOAD-
u sHeprocrounuka. HO B aanpHom cayuac MOKHO TPEACraBlTh KAk
peryaHpyeMblii SHEPronoTpedHTeAL H KaK NOTPEGHTC/L-Peryasarep SHepro-
CHCTEMBI.

1. 3HO — peryanpyeMsiit norpedfuteb. Panee 0TMENaJoCh, UTO 3JCK-
TPOHACOCHbIC CHCTEMBI, TAK K€ KaK H 3JCKTPHUECKHE @TAHINH, XapaKTepH-
VIOTCH BBICOKHM COCTABOM OCHOBHBIA (hoHa0RB, (JnHaKo OpH YHCJE 4ACOB
3arpy3ks ycraHoBjaeHnHod momuoctn B 1500- -3000 uwac. B roay ecTecTBeH-
HO, MTO HCHOJAb30BaHHE OCHOBHBIX (poniaon kax cuctemsl HO, Taxk m sHep-
rOHCTOYHHEA fIBAFETCHA JMAJEKO HENOJHBIM. P{EI‘}"JIII[JGEEHHE e BOIO-3HED-
ronorpeGaenns DHO na Gojee BbpaBHCHHbIN rpaHK NO3BOJIAET CHHINTL
paGouyio MOULHOCTL HACOCHBIX H HEKTPHUCCKHX CTAHUMIT H pasMeph BO1O-
1 3HepPronpoBOAAIIHX COOPYIKEH L. qE‘:M_I‘le'ﬁ}KE pervaspoBaiie Ha Oojee
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BLIPABHEHHBIH rpaduk B TEYEHHE rojd, TEM JYUIME HCNOJIL3YIOTCH OCHOBHbI
tonanl, kak cucrems IHO, Tak n sweprouctounuka. Ho pasanunasn ctpyk-
TYpa OCHOBHBIX (DOH/IOB H COCTAB eXeroinnx ninepiex y TIC u I'9C pas-
JHUYHO BJAHAIOT HA TJIYOHHY PeryjHpoBaHus. _

Tak, npu sueprocuaGxenun IHO or TIC shdextiBHo Gosee raydo-
Ko peryJaHpoBaHHe B npejlesic Ha MOCTOAHHYIO OTAauy sueprin TIAC B Te-
qeHHE rofia, TaK Kak CHHIKeHHe MOUIHOCTH Ha KamIbli chaeayvIoiHii Kuao-
Barr y TOC BBHIY He3HAUMTE/NBHON BEeJHUHHLI KANMTAJAOB/IOMEHHN, He 3a-
BHCHMBIX OT MOILHOCTH, COMPOBOMKMAETCA MMOMTH NPONOPHHOHAALHBIM CHU-
MEHHEM OCHOBHBIX (DOHAOE,

Han I'IC, ocobennHo NMpHIJIOTHHHBIX, He 34BHCHMbIE OT MOWHOCTH Ka-
THTAJOBJAOKEHHA 34UacTyIo MPEACTaBjafAoT 3HaunTeabHVio Beanuuny, [lo-
TOMY pery/jiHpoBanHe Ha Oouiee BbIpaBHEHHBIH peAHM B 3TOM cjyiuae CBf-
3aH0 € HeAHAUHTEJbHLIM CHHIKEHHeM OCHOBHBIX (JOHAOB.

CroumocTh sHepruu, norpebasemoit IHO, B sapnantax TIC u I'2C
¢ yBenmueHHeM rayGHILl pPerviHpPOBaHHAs CHHMAaeTc#; B cayuae ['DC owua
CHHMKaeTCH TOAbLKO JIO ONpeaeJICHHOTrO npedesa — JLO 3aXBaTa 30HbL KPYIJoro-
NoBCH odecieued ol MoutHoctH. C nepexoaoM e B o0ecnevMeHHy 30HY
CTOMMOCTL 3HEeprHu, BelpaGaTteiBaemoil ['DC, pesko nosuiniaercs. Heobxoau-
MO VUHTHIBATH Takxe M TO, uTo BBedeHHe B cucremy IJHO akxymvanpyio-
UIero BOAOXPaHHJHILA CBA3AHO KAK C JONOJHHTENBHLIMH eiHHOBpeMEeHHLI-
MH H EXKEro/IHbIMH 3aTpaTaMH NO CTPOHTENLCTBY H SKCIIVATAUHH, TAK H C
AONOJHHTELHBM NOTPeOJCHHEM JACKTPO3HEpPryd 3a cueT noreph BOAB H3
BOAOXpaHHAKWA HAa (UABTPAUNIO H HCNApEHWe H MPHPAULCHHA BBICOTHL BO-
AONOADEMA HA BEAHYHHY BLICOTH! NPH3IMbB PErviaHpuoBaHHA., "

2. 3HO — norpeGHTeAL-pEryAdTOp, IDTO Hanpas/jeHHe B PeryiHpoBa-
HuH pemuma IHO obuiuno XapaxTepio U5l BBICOKOHANOPHBIX — CHCTEM.
Ocobennoctn IHQ kak norpeGuTend-peryiaaTopa BLSBAAIOTCH NpH CpaB-
HEHHH ¢ OOBLIYHBIMH NPOMBILIIZICHHEIMHI TOTpebuTeaaMu-peryastopany [, 16].

[MpoMbiniieHHKEe MOTPEOHTE/H-PErYAATOPLl — 3T0 3HEPrOEMKHE TMpOon3-
BOJICTEA, AONYCKaloUlHe H3MEHEHHE CBUEr0 pEeKHMAa NpPOH3BOJCTBAE, CoOrna-
COBAHHOrO C PEHHMOM BLIpaGOTKH SJEKTPOIHEPrHH, DKOHOMHYecKasn CyIl-
HOCTh moTpebHTeneHl-peryaaTopoB 3aKAluaeTcst B TOM, 4ro caM (paxkTt no-
tpeGiernst B GOJLIIOM  KOJHUECTBE SJEKTPOIHEPrHH 1 LOMHHHPYIOWLEH
poJib €e cTOMMOCTH B OOULIEH CTOHMOCTH [POH3BOAHMOI NPOAVKILHH 3aCTaB-
AseT STHX norpefinTeseil NpeALABAATE Gojsluoe TpefoBanne B OTHOUIE-
HUH ACINEBH3HLI 3JeKTpousHeprud, J[lag nonyuyeRus Taxkoil 3/€KTPOIHEPri
resecoobpasno paGory noTpeGHTes NJAHHPOBATL B COOTBETCTBHH C HMEIO-
nieics caoGoiHol sHeprueil (aewepoit cBoboaroil sueprheit ['DC wan cBo-
GOAHON MOHIHOCTBLIO TEIJIOBBIX 3JCKTPOCTAHIINI) .

B csBa3H ¢ pPacCMOTPeHHBIM JAJd MPOMHIUJIEHHHX NOTpeluTe/ei-pery-
ANTOPOB XAPAKTEPHO, ¢ OAHON CTOPOHB, CHHUKEHHE HIH NOJHOe HCKMoYe-
HHe TpeOGOBAHHIl HA TrapaHTHPOBAHHYIO TCHEPHPYIOUIYIO MOUHOCTH, € APY-
ro — MOBBIUIEHHEe HArPy3CYHON MOILHOCTH, a CJeJ0BATEeNILHO, 1 yAeldbHbIX
KAIIHTAJNOBJAOKEHHIH Ha eaunnuy npoaykums. Jlas npoussoacTsa 3ajaHHo-
ro KOJHYECTBAa MPOAYKUHH npH paboTe SJEeKTPOeMKOro IpeilpHATHA B pe-
#HMe HepaBHOMEPHON 3arpy3kH NPHXOAHTCH NPOEKTHPOBATHL 3JEKTPOEM-
Koe npeanpuaTHe Gosblueii MOUIHOCTH, YeM MpH MOCTOAHHON 3arpy3Ke. [o-
$TOMY OJIHO H3 OCHOBHBIX YC/OBHil NepeBojia noTpeGHTes B PEXHM peryid-
TOpa — €ri MaJhle }".’[l-h’".rHI:lE KanHTanopaoxenusl Ha eJAHHHILY }’ETHHHB."!E‘H-
HOH MOLLHOCTIL.

Oanako aas nepesona JHO B pexum norpeGHTeNIsI-peryiaropa Haau-
yie JaHHOro YCJoBHA He o6A3aTenbHo BBHAY TOro, UTO KaJjieHIapHO-
rap2HTHPOBaHILIl peikuM norpelaenns sgextposueprud IHO no pemumy
OpOILEHHSI MMEET YHCJ0 YaCOB 3aTrPYSKH  VCTAHOBJIEHHOH  MOIUIHOCTH MO
MAKCHMYMY HAaCTO MEHbIUC YHCAA MACOB MCNOJL30BAHHS B FOAY MOLIHOCTH
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'3C 1o BOAOTOKY HiH CBOGOAHOH TEMIOBOH MOUIHOCTH 3HEPrOCHCTEMbI Kak
B CE30HHOM, TaK H B CYTOUHOM paspese.

Beaencteue storo nepexon DHO B pexiiM  notpeOuTeNs-perynfaropa
COMPOBOK/1aeTCAd yMEeHbIIeHHEM JI0 OMpelejieHHOro npejiena Kak YAEJbHLIX
KanmHTaJcoBaoxeHHii Ha 1 2a opollaeMhlx 3eMeJb, TaKk H 3aTpar Ha
1 k6r-4 BepaGaTpisaeMoil sHepraw IC. Ormeuennoe B Goabluei  cTerneHH
OTHOCHTCH K CYTOUHLIM, B MEHbINEH — Ce30HHBIM MOTPEOHTENAM-PETYJIATO-
pamM 3HO.

Buispiena u apyras ocobennocth IHO kax morpeOnTeadA-peryaaTopa.
[loTpebuTenH-PEeryaaTOPEl CBOHM  CYIIECTBOBAHHEM OOA3aHE  HAJHUMIO
nemesofl cesonHofi sHeprud I'DC mam cBoGojanoit momHoctH TIC, Hesa-
IPVIKEHHOI M0 peXHMY TEeXHOJOTHH APYIHX MpeAnpHATHH HJAH pe3epBHpYe-
MOMi Ha cJayuail aBapHi, BelHuMHA 3TOif SHEpPrHH TmoOJABepiKeHa cuayuai-
woct. B oaun mepuoa ee Goabuie, B Apyroit — Menbire. OGLIMHEIE nOTpe-
GUTeAN-perysiTOphl, pe3epBHpya MPOAYKUHIO B OIHH H3 NEpHONOB, MOKPHI-
BAIOT TeM caMbiM ACQHIHT B APYroii MEpHOM, COXpaHsad 3ajaHHblil 00beM
NPOAYKLUHH MO TOJAaM.

B 3HO MmHoroseTHee pe3epBHpPOBAHHE NPHHIHMHAJLHO BO3MOMKHO, HO
MpaKTHUYCCKH MOYTH HEOCYIIeCTBHMO, TaK KaK MPHMEHEHHE Cro CBA3aHO CO
JHAYHTEILHBIMH OCJHAOAKHEHHAMH:

a) ¢ JAONOJHHTEILHBIMH CTPOHTE/bLHLIMI  3aTpaTaMi N0 BOJAOXpaHH-
anmy npi Hea(pdeKTHBHOM HX HCHOJb30BAHHH BBHIAY HE €XeroAHoif. a npo-
A0JKHTeJbHOH o0OpauHBaeMOCTH MHOrOJIeTHEero pe3epBHPYEMOro oGBeMA
BOABI, YTO 3HAYHTEJILHO YBEJIHYHBAET CTOHMOCThL OPOCHTE/LHON BOJBI,

ﬁ} NONOJHHTEABHLIMH NOTCPAMH BOIALI H3 BOJOXpPaHHJHIIA H O000.J-
HUTENBHLIM YBEJHUCHHEM BHICOTHI MOABEMA CBEPX BHICOTHI MPH3MbI €Xe-
réaAHoro pE‘F}'.‘IHj}ﬂEHIHHI. yTo IMNOBLILAET !'IL'.ITl'.lE",EI.I'IEHHE SMEKTPOIHEPIHH H
YCTAHOBJACHHYIO MOLIHOCTL KaK HACOCHOK CTaHLMK, T2K H 5HEPrOHCTOUHHKA.
[Torepn Ha HCNapeHHe B 30HAX HMCKYCCTBEHHOro OpPOILUCHPA BCJHKH. [Mpu
MHOTFOJIETHEM pe3epBHPOBAHHH C YyBeJHueHHeM MOTPeOHON eMKOCTH YBe-
JAHYHBAeTCsl HCmapsiomlas MOBepXHOCTh, UTO ONpeaensieT OTHOCHTEJBHO
Goabmue obiue nmotepH Ha 1 m* eMKOCTH.

[lo ecTecTBEHHOTONOrpaHYECKHM H THAPOreOJOTrHYECKHM  YCJOBHAM
He Beerjaa MOJKHO cO3/1aTh HeOOGXO/HMYIO eMKOCTh Ha TpeOyeMoH OTMeTKe.

MuorosieTHee pe3epBHpOBaHHE BO/bLI BBISHLIBAET H3MEHCHHE €€ XHMH-
eCKOro COCTaBa, T. €. YXY/IUeHHe ee OpPOCHTeJIbHBIX KavecTs.

Takum oGpa3oMm, B OT/HYHe OT OOBIYHEIX MOTpeOHTesNeH-peryafaTopos,
KOTOpHie JIONYCKAlOT HCMOJb30BaHHe €XKEroiioii HerapanTHpOBaHHON Be-
anunnsl saektposneprud, DHO kak norpeGHTe/b-peryjasiTop Aas obGecne-
yeHHs exerogHoro o6keMa BojaonojayH TpebyeT €MKEroaHO rapaHTHPOBaH-
HOIl BeNMUHHBl 3JeKTPOIHEepPrHH.

HUcnoabszopanue cucrem IHO nas akkymyjiHpoBaHHWs 3SHEPTrHH Olpe-
nenfercs BO3MOMKHOCTAMH aKKYMYJHPOBAaHHA 3JIEKTPO3HEPrHH N0 JHHHH
HPPHTAIHH B BOAOMOMBEMHEIX OpOCHTenbHbX cueremax DHO ¢ BepXoBb-
MH BOJOXpaHHJHI{AMH.

Hacocuas cranuaa (HC) B JeTHHA nepHoj NO peXHMY OpOLIGHHSH
sarpyxena Tojbko 1500—3000 uac. B roa mo MakCHMyMy €¢ yCTaHOBJICH-
HONl MONIHOCTH. B OCTa/ibHBIE TEpHOJB HACOCHAA MOILHOCTh CBOGOAHA.
B cayuae NpHMeHGHHS! OGPATHMBIX MalIHH WJM CHelHa/JbHBIX TYPOHHHBIX
arperaTos, B HEKOTOPBIX cJyuasix H HH30BOro BOAOXpaHHJHILA B TEPHOL
cBoGOnHOIT HacocHoit momHoctH 3DHO, ycranoBKYy MOXKHO HCMOJNL30BAaTH
KaK 3JeMeHT SHepProCHCTeMBl B BHJe HACOCHO-aKKYMYJHPYIOIEH 3/EKTpH-
yeckoit cranmun (HA3C).

Uasectno, uro HAIC nepepacnpejlesieT SHEPrHi0 BO BPeMeHH MyTeM
HACOCHOr0 AKKYMYJHDOBAHHA CE30HHBIX HJH CYTOMHBIX H3OBITKOB SHEPrHH,
HMEIOIIHXCA 110 TEM HJH HHBIM TpPHYHHAM B 3Heprocucreme B BHAe oOneMa
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BOJBI HA BHICOKHX OTMETKAX, a 3aTeM cOpPOCOM 3TOIT 3anaceHHoil BOJbI He-
pes reHepHpyIOUIYI0 HacTh HASC, MOKPBLIBASI CE30HHBIT  WJIH  CYTOUHBI!
neHIHT SHEePrHH B CHCTeMe 34 Tpeﬁyemmﬁ NnepHoa BpeMeHH.

Oranune cosBMmeiennbix nppurauvonastx HADC or «unctrix» 3akiio-
yaercst B TOM, u4ro ans «uncThix» HAIC sHeprernueckuit adexr BhiTecHe-
HUSl TeHepHpYIouleil MOUIHOCTH JHEPrOCHCTEMBl ONpPEAeNAeTCs AHIIL BeH-
YHHOM HX YCTAHOBJEHHOH MOWHOCTH B TypOHHHOM pexume. [las cosae-
meHHBIX ke uppuraudonusix HASC npun  nepesoge HC ¢ marpysocusoro
PeHMAa Ha peXkHM CYTOUROD [0 J']'!C‘f'”T'L "l'ﬂ."i'l't"I"..'hJ'TG['.'lH BO3MOYKHO BLITEC-
HEHHE reHepHpYIONIeH MOmHOCTH Be. THUNHOMH, PABHOH CyMME TYpOHHHOR M,
HACTHYHO, HACOCHON MOMHOCTH. ITO JAOCTHrAETCH 82 CUET HEeBXO/KIeHHH
HACOCHOIT Harpy204HOoil MOUHOCTH B Hexoropue (redHuurabe) nepuogs B
MHK HATPVIKH SHEpProcHCTeMBL

OOBYHO SHMHHHA MK Rarpy3ki npeBntiaer JeTHHH. B arom caydae
BOSMOMAHBI sHEpreTHY --.-'.-|'1'" -Iirinn BLITECHEHHS VYCTaHOBASHHOIl reHepH-
pyroieit MOMBOCT BBHAY HEBXOX{ZeHHA HPPHIaIHOHHOI rh.rp}'ﬂm B NHE
B JeTHHII- nepuoa Moxer He HaOmoaarses. Oasako npi “ORpeAeeHHON

CTPYKTYPE SHEProCcHCTEMbl M XdpakTepe roloBoil KpHBOH X0Ja CYTOYHBIX
MaKCHMVMOB Harpyaku stor sddekr momer ObTh peann3oBaH Haubojee
MCJHO, ecal JeTHHH NHK HarpyskH [peBbIUIaeT 3HMHHH, 4Y4TO CBOHCTBEHHOD
paﬁt}HaM HHTEHCHBHOTO MOJHBHOTO 3eMJCATHA BCJACACTBHE HAMHUASA Hepe-
ryJiupyeMoii uppuraunoHsoil Harpyskn 2HO.

CaenoBaTte/ihHO, COBMellleHHbie HppHrandonnsle HAIC skoHOMHYeCKH
3((EeKTHBHB, TAK KaK NPH YyiKe BBHIMOJHEHHOM COCTaBe I'NPOTEXHHUECKHX
COOPYHEHHIT H HACOCHOH MOLHOCTH OHH TPedyloT 3aTpar JHlL Mo TYPOHH-
HOH 4acTH N BOMOXpaHHAHNIaAM. B UHCTO HaCOCHO-aKKYMVJHPVIOLIEH cXeMe
HEOOXOAHM TNOJAHBIH COCTAB THAPOTEXHHUECKHX COODYMEeHHH H SJeKTpOoMe-
xanudeckoro oGopynosanus [7).

B uactu 3arpar no BOAOXPAHHJAHLLAM Ha 3HEPreTHKY MOXKHO 3ame-
THTb, YTO BepXHee HajJHBHOe BOJOXPAHHJHILE HCIOJB3VETCHs KOMIJIEKCHO,
CJeN0BaTe/IbHO H 3aTPaThl MOTYT GHITE OTHECEHBl Ha SHEPreTHKY H HppHra-
1iH0. HikHee xe Bonoxpanu/unie, HeoOXoauMmoe Aad NOANEpPXaHUHA pap-
HoMepHoil paborel noasoasulero Kavana x HC, moxer orcyrcrsoBarth, Ha-
npumep, B cayuae npHpeunsix HC c pyciaoBoit akkymyJaHpyiouei cnocob-
HOCTBIO PEKH, MOCTATOUYHOH 1451 CriaHBaHHsA CYTOUHOH HepdBHOMEPHOCTH
TifiEPFETH‘IECHGI"D Cﬁpﬂfl&

Hacocnan momnocts HC Henoab3veTcss NOJAHOCTBIO MO 3TanaM: B JeT-
HEIl MepHol — B pesKHMe HATPPY304HOro CYTOUHOrQ noTpedHTe s -peryJis-
Topa H HA3IC, 3umunil — B pemuMe cyrtouHo-auMueit HASC,

BoaMoxHO H HeCKOJbKO HHOE aKKYMVJIHPOBAHHE FJIEKTPOIHEPrHH 1O’
JHHHHA HCOOJAL3OBAHHA BOJHBEIX SHEPropecypcoB NMpH HAJAHUMHH BOIONOTBEM-
HEIX opocHTenbHBIx cueteM DHO. A nmenHo, npuBeleHHe PCIKHMA PEKH K
PEKHMY OPOLUEHNs!, YTO ABAAETCH HEOGXOAHMBIM YCIOBHEM rapaHTHPOBAH-
HOTO BOJOOOECNEYCHHA OpeLIAeMbIX 3eMenh NpH BCe YCHJAHBalOUleHCs cTe-
NEHH HCMOJbL30BAHMS BOAHBLIX PECYPCOB ¢ POCTOM OpOIIaeMbIX Ijomiajiei
H O TpeOYeT CTPOHTENLCTBA HPPHTANHOHHLIX PEryjupylouiux BOA0XPaHHJMHLIL.
B cayyae HaJMYHH CHCTEMBI  PErvJIHPYIOULHX BOAOXPaHHAHUL, YCAOBHO
"lﬁj,’:-: BEPXOBOI'0, HH30BOIO H KacKaja ['9C Mexmay HUMM, 4acTh OPOLIAEMBIX

Itjgollane Il pacnoToeHHBIX BhIII¢ HH3OBOTIO BO ’Iﬁ'{ﬂ"llII‘L'IIII.Il"i MOXKeT ﬁhETI:
OTHECCHA HA NUTAHHE BOION H3 HEro nocpelrcTBOM HacocHoil mojaun. Ilpu
9TOM YACTL CTOKA, HeoOXOAMMAas OISl NHTAHUS 3THX II0nLaaeH, MokKer OLITh
3alepiana B BepXOBOAM BOJOXPAHHJAHINEG 10 3HMHEro NOAYrojHs H cOpo-
wena vepes xkackajn I'SC B nepHoa pedunuta sHeprid B CHCTEME, Kak B
E}Tﬂl[[](}'kl Tdk H B CE30HHOM FEJPLEL Sl.l}ll]l:} THBHOCTE TAKOH CXeMBLI BhI-
paxaeTcs OTHOIICHMeM Ncnosab3yemoro kackajaom I'9C nepenajga pekn K
BEICOTE JIEKTPOHACOCHOTO BOMONOABEMA M B KAYECTBEHHOH H KOJIHYECTBEH-
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HCH CTOpOHE HCMOJbL3YeMOH SHEepPrHH NpH NOJYYeHHH ee B HaHOoJee ne-
ehIHTHLIH epHod, OCOOGHHO B CYTOUHOM paspese,

KauecTBeHHBI aHaJAH3 MNYTell TNOBLIEHHS  SHEProIKOHOMHYECKOH
SHOPEKTHBHOCTH CHCTEM 3SJEKTPOHACOCHOTO OpOLICHHsI MO3BOJISET  3aKJIIO-
YHTh, YTO ONTHMAJBHOE pellieHHe MOCTABJEHHBIX 3a/1a4 MOMeT ObLITh Hal-
JCHO NpH KOMILIEKCHOH B3aHMOCBS3H TEXHHKO-3KOHOMHUECKHX [OKazaTe-
acii cucreMst IHO u sneproucrouniiKa. OaHako B onpejeeHHBEX YCA0BHAX
PE3VIBTATHBl HEKOTOPHIX PeIICHHIE MOMHEO 3apadee npejonpeieints. Tak,
npi 3HaAUHTCIBHOM RANMHTAN0eMKOCTH SHEPreTHUYCCKOH W THAPOTCXHHUMEUCKUI
yaerH cHerem 3HO  (cBoilcTBeHHO)| HH3KOHAMOPHBIM BONONOABEMHBIM CH-
creMaM) a@eKTHBHO peryHpoBaHHE HA CHHAEHHE MOWHOCTH C YILIOTHE-
HHeM pexuMia pa0oTbl BCEX 34BHCHMBIX OT . DEryqaHpOBaHMsA ° 3NCEMCHTOB
KoMmaexca. llpn ravboxkom peryniupoBaniy pemHMa SHepronoTpedaeHns
SHO ma BeipaBHeHHBHH T'padmiK B TEUCHHE T'Oja  HaHAVUIIEM peneHHen
upasercs sHeprocuadxkenne or K9G, HO B s10oM cayuae BHCTynaer Kar
peryiaHpyeMulit norpebuTedb, TpeOYIOMHE rapanTHPOBAHHON TeHepHp VIOl

“MomHoerH. [Ipn BHCOKORANOPHEIX BOACHOAREMHLIX cHeremax DHO, xapax-

TEPUAYIOULHXCA  MajBIMH -~ VACJbHBIMH  KanHTAJOBJIOKEHHAMH Ha 1 K6T
MOLLHOCTH, leJecooOpasHo HCMOJB30BAThL CHCTEMBI B KauecTBe norpeldure-
Jeii-PEryJiATOPOB 3HeProcHCTeMEl (rapaHTHPOBAHHBIX TO SHEPrHH) € COB-
veuteHneM ¢yekunii cvroynbix HAC (npH  onpeiejieHHBIX  VCIOBHAX).
S (PeKTHBHOCTL JAHHOTO cnocofa 3aK/0YaeTcs B YaCTHUYHOM HJIH TMOJHOM
HCKJIOUeHHH TpeOOBAHHI Ha TapaHTHPOBAHHYI0 TeHEpPHPYIONLYIO MOIL-
HOCTh, B HCHOAL30BAHHH HaWOOJMee JNeWEBLIX BHIOB 3HEPrHH — Ce30HHOH
sHeprun F'AC uaM 3HEepruM CyTOUHBLIX TPOBAJOB HArpy3KH 3SHEPTOCHCTEMBI,
Y10 B CBOIO ouepellb CBA3aHO € YIVIOTHCHHEM pPeAiHMa pHﬁUThI SHEePTOCHCTE-
MBI M MOBHEIIEHHEM OT/A4YM ee VCTAaHOBJEHHOH MOUIHOCTH BCJEACTBHE CHH-
JHEHHS HCNPOH3BOIHTENBHBIX PeKUMHBIX NOTepb 3Hepropecypca. B pemume
paGore cyrounoii HA9C (ycranoekoit oGpatimoro oGopyiosanus Ha HC)
BO3MOJKHO BBITECHEHHe TreHepHpyIOmell MOMIHOCTH 3HepProcHCTeMHl (B mnpe-
nAede A0 CYMMBI HaCOCHOH M TYPOHHHOH MOUIHOCTEH) MNpH NONOJHHTE/b-
HplX 3arpaTax Ha oGparumocth, He npesbimaionx 20% [7] or crouMoOCTH
VCTAHOBJIEHHOTO KHJioBatTa MmoitHocti HC.

IIpH HeBO3MO/KHOCTH peryinpoBaHHs pekHMa Boponogaunm (OTCyT-
cTBHC BHYTPHCHCTEMHLIX KOMAHAHBIX BOJOXpaHuauml) wHauGoaee sddek-
THBHBEIM DEIIEHHEeM #BJseTcd Henmosb3oBauue suepraun T'DC, B ocoGeHHOCTH
co30HHON sHepruu. HeperyiaupyeMuiit pemum . Bojonofaun spjaserca 06-
IiHM PEXHMHBEIM HanpaBJeHHEM A 3JEKTPOHACOCHBIX HPPHranHOHHO-
MeJHOpaTHBHEIX cHerem, Passurtie IHO cTHMyaHpyeT pasBHTHe THApO-
SHEPreTHKH, UTO SBJACTCA SKOHOMHYECKH 3aKOHOMEPHBLIM B Caydae HAJH-
yHs ABOHHOI CBA3K (BOAHOIN M 3I7€KTPHUCCKON) TPH KOMIICKCHOM HDPpH-
a8 tHOHHO-SHEPTETHYECKOM HCNMOJB30BAHHH BOJAHLIX pPECYPCOB,

Jlas npuGAHMKEHHA SKCMAVATANHOHHBLIX yeaoBHii paborsr IHO K on-
TIMAJLHBIM pacueTHbIM HEOOXOJHMO OTMETHTh CJACAYIOUIee NOJ0NeHHe B
‘oTHONIeHHH Tapuda Ha sdaekTposuepruio npumenureanio K OHO. Cyutect-
BVIOIMIl JIBYXCTABOYHBI TapHd (Ha YCTAHOBJICHHYIO MOIIHOCTH H NOTped-
ASEMYI0 3JEKTPO3HEepruio), Haspauenue KOTOpPOro — cOJIeHCTBOBAThL, PABHO-
MEDHOMY HCHOJL30BAHHIO  00OpPVIAOBAHHA M 3JEKTPOSHEPrHH B TeueHHe
rona, He otbBeuaer cymiectsy 2HO — ecTecTBeHHOr0 CE30HHO-JIETHErO 3HEP-
ronorpeGutens. ITesromy npu pazpadorke tapuia gags IHO mneobxommmo
VIUTHBATL €ro ecTecTBeHHblie GoJblIHe YieabHble MOLIHOCTH H MOTpesJeH-
HEe UM HaHGoJdee JelIEBEe BB 3JeKTPOIHEPTHH: ce3ounyio suepruio 'IC,
SHEPTHIO CYTOYHBLIX H CE30HHBIX MPOBAJIOB B rpapHKke Harpyski SHepro-

CHCTEMEIL.
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A. . OPJIOBA

O NMEPCNEKTHBE PA3BUTHS BOJOCHABXEHHS
B ¥Y3BEKCKOH CCP U O MEPOMPHUATHUAX MO OXPAHE
HEKOTOPBIX BOJAOTOKOB

Bonpock BOAOCHAGKEHHA BCeX OTPACjieH NMPOMBILECHHOCTH H CENbCKO-
TO x03fiicTBa Y30eKckoit pecnyGJHKH HMEOT 0C000 Ba)XHOe 3HaueHHe.
YaGekekash pecnyGiaHKa, ABAsACh OCHOBHON XJOMKOBOH Ga3oii CoOBeTCKOro
Col03a, TpOM3BOAMT cBbiuie 75% Bcero Xuonka-ceipua. Kpome T0ro, siech
HMeIOTCA GoraTeiilliHe 3aJ€XKH TAKHX NPHPOJAHBIX HCKOMAeMBIX, KaK IBET-
Hue pyas, ¢ocdarsl, yrad, HedTH, KAOJHHOBLE TJIHHBI H 1P. Hannuwe mo-
CTATOYHBIX 3aMacOB NOTEHIHAJIbHOH SHEPTHH BOALI H rasa co3jlaeT B pec-
ry0GauKe GaaronpHaTHbIE YCJAOBHA /1A PasBHTHA I[BETHOIl MeTaJ/lJ1ypriH,
rasopoii, He)TAHON, YroJbLHOH, ANIOMHHHEBOH H XHMHUECKOH NpOoMBIlLIeH-
HOCTH.

OnHako BOJHBIe pecypchl Yabexkucraua, CK/alblBalouiHecs TIJIABHBIM
06pa3oM H3 CTOKa IABYX KPYNHBIX GacceiHOB pek Amy-Jlapsu n Cuip-IlapbH,
orpaHnuensr W cocragasor (mo roxy 50% ofecneveHHOCTH)  BCEro
1189 x#® B rog. M3 uux Ha goao Gacceitna p. Ceip-lapen  npHXOAATCA
45,7 km3, B ToM uHcae 32,4 KM® — MOBEPXHOCTHLHIH CTOK H 13,3 km®* — mo-
noMHHTEe bHEE BOAB; BOAHBIE pecypch GacceitHa AMy-JlapbH HCHHCAAIOTCA
B 73,2 kM3, H3 HHX MOBEPXHOCTHHIT cTOK — 71,6 KM, JMONOJIHHTEIbHBIE
pojel —1,6 Km®.

Crox pek Gacceitna Amy-Tlapbu Bkaouaer ctok Amy-Tlapbu B CTBOpe
Kepku, pasumii 61,7 xa’, Kawmkagapou— 13, 3epaswana — 6,5, Cypxau-
napod —4,3 KM H Ap.

B Uuctutyre BoaHbIX mpcOaem u riaporexHukn AH ¥aCCP B orae-
e BOAOCHAGIKEHHA M OXpaHBl BOJAHLIX HCTOUHHKOB CleJaHbl B LEJIOM MO
Va6ekicraHy npejiBapHTe/bHbIE pacCHUeTH pojonorpelbyenns W cOpocoB HA
GLITOBBE H MPOMbIIJEHHBIE HYMAB. PacueThl BLIMOJHAMIHCH C yHeTOM pas-
BHTHS NPOMLILJIEHHOCTH W TPagoCTPOHTE]ILCTEA K 1970 T,

BuiTopoe BoaomoTpeSaeHue H cOpockl onpejaenssd B COOTBETCTBHH €
ykpynuennpiMe HopMame  MKX PCOCP, ncxoas Hs cpeaHeasHaTCKHX
VCAOBHI TNpOLeHT cOpOCOB NMPHHHMAJH DpaBHBIM 80. HacenenHe no ropo-
1aM M TOCEeJKaM TOPOACKOro THNA MOACUNTHIBANH HA OCHOBAHHH INaHHBLIX
BcecolosHOii NepenHcH M YuePa eCTecTBeHHOro mnpHpocTa, a TaKKe Mep-
CNeKTHBb Pa3sBHTHA TPajCCTPOHTEJNLCTBA. [To mamum pacueraMm cOpochl
n0MKHL Bo3pacTa ¢ 5,0 po 26,2 m¥/cek, T. e. pogonoTpeb/ieHHe YBeJHYHTCH
MouTH B NATH pas.

OcoGoe BHHMaHHEe MB YAeJsiJH aHaau3y BOAOMOTpeO/eHHH, paccuHTh-
BACMOr0 MO Pas/JHYHBIM OTpACHAM NPOMBILIIEHHOCTH: IBETHOH MeTaanyp-
FHH, XMMHUECKOH, MallHHOCTPOHTE/bHOH, YTOJLHOH, CTPOHTE/IbHOH HHIY-
CTPHH H 1P,
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Onpenenenne BeJHYHHDI np.ﬂmiﬂﬁngnﬂnm pofonorpeGaenus W cOpo-
cOB OBLIO BHITIOJHEHO ¢ VUETOM PA3BHTHS NPOMBIHLIEHHOCTH, HAa OCHOBAHHH
MaTepHaJioB MUAHHPYIOULHX ODTraHu3aluil,  HayYHO-HCCJICA0BATE/NbLCKHX
urcrutyroB AH Y3CCP (sHepreTkH, BOAHHIX MpOOJEM rHAPOTeXHHKH) ,
COIICa u ppyrux opraHH3allHii. -

Boponorpebaenne, NOTepH W cOpOCHl  PACCHHTHIBAJIHCE N0 AHAJH3AM
cXeM MAaKeTOB BOMOCHAOMKEHHs, COCTABJCHHLIM B CHCUHAJH3HDPOBAHHBIX
MPOEKTHLIX H HaYYHO-HCCJAEN0BATEALCKHX MHCTHTYTAX. Ha kpynHbIX 00BeK-
Tax MoJab30BaJHCh OGOPOTHLIMH cxemamu Boxonorpebsenus. Ilpu onpene-
JeHHH BojonorpeG/eHHs Ha eLUHHIY NPOAYKIMH 34 OCHOBY MPHHHMAaJH
«YKpynHeHHEIe HOPMBI BOZOTOTpeOeHHs NPOMBILLIEHHOCTH, MpHMECHSEMbIC
MpH COCTABJICHHH TEHEPAJBLHOI CXeMbl KOMILIEKCHOro HCMOJbL30BAHHA BOI-

Hpix pecypcos CCCP» sa 1961 r.
Ta6auua I

Boponorpebiense no pasiuyHbIM OTPACIAM NPOMBILITEHHOCTH, MY CeK

B nactosiiee BpeMs K 1970 r.
OTpacas NPOMBIUAGHHOCTH | cymmap- | = CyMMap-
(PR OTEPH copoc S notepu | c6Gpoc .

Yroasuas 0,40 (), 266 0,134 1,11 0,71 0,40

Maunocrpoenne 0,50 0,075 (0,425 1,5 0,23 | e

CrpoiiMatepuain 0,28 0,197 0,083 7,953 1,26 6,27

SJHepreTHKa 0,80 (, 80 — 1,80 1,30 0,50
HeaesHonopomublil Tpauc-

NOpPT 0,03 0,02 0,01 1. 65 1,68.1 0,02

Mroro 7.9 2,257 2,633 64,00 20,63 43,17

B pesyabTaTe HOJCYETOB MPOMBIIIEHHOIO BOAONOTPEO1CHH MbI CMOT-
A paccuuTaTh cGpockl B noTepH mo oTpacasM mpombiumiexnnocth Y3aCCP
(raGa. 1).

CymMapHHit cOpoc X03AHCTBEHHO-TIHTLEBEIX H NPOMBILLIEHHBIX CTO-
k0B Kk 1980 r. nocrurner 97,7 m3/cex n 3,04 xau®fron. |

- XapaxTepHcTHKa cyMMapHOro Bogonorpetnenns 1 cGpocoB no Gac-
celinam pex jaHa B taba. 2,

Ha ocHOBAHMH H3/0)K€HHOFO BHAHO, 4T0 B NepcreKTHBe HanOogee Ts-
JKeJoe MOJOKeHHe B OTHOLIEHHH  BojooOecneyenus, cOpocoB, a TaKie
oXpaHhi BOJAOTOKOB Gyier Habilofarbes B Gacceilne p. AHPpen, Cymmap-
HOe BojonoTpeb/icHie Ha TPOMBILJEHHBE H XO03AHCTBEHHO-IHTLEBbIE, HYXK-
ikl FOPOJOB 3TOTO paiiona onpejeasercs B 26 Jt’fcex us oOLIEro sapery-
JAEPOBAHHOrO CTOKa nopsaaka 35 m/cex.

Beuny kpaiiHe HanpaA:XeHHOro BOAHOro OanaHca COBePIUGHHO HEJ0-
II}"C'IEIT'-I GﬂE‘r[IjC IIIJUMHIi][.-']{.‘][‘tih]}{ BOX, (:ﬂ,lld.?[_l}liéll!Ll[."{ XHMHUYCCKH E]]E;'IHL.IE e
MEHTB!, HH B OTKPBIThle, HH B 3aKpbiThle Bogoembl. [HeoOxoaumo TarixKe
VIHTHIBATE, YTO NOAPYCAOBLIl MOTOK, KOTOPBIH, 1O MHEHHIO HEKOTOPHIX, MOT
Gbl OLITH 3aBYAJMHPOBAHHBIM MecTOM ¢Opoca NmpOMBIIJIeHHBIX CTOUHHIX BOI,
Oy1eT BLIKJAHHHBATLCH B TyaGyrysckKoM BOJOXpaHuyniie, fBJAHIOILEECH He-
TOMHHKOM BOAOCHAGIKCHHS MHOPHX pafioHos AHrpena H MeCTOM OTABIXA
yuTteseii Tamgkenra (Tamkeurckoe mope).

Corpyaunuxku UBIIuI' AH ¥3CCP ppoBoasar HCCaeN0BaHH:A N0 OXpPAaHE
BOAHBIX HCTOUHHKOB Y30exHcTaHa OT 3arpda3HeHHs TNPOMBIIIEHHBIMH CTO-
KaMmu. Beayres paGoTel no onpefesieHHIO CTENeHH 3arpA3HEHHs OCHOBHBIX.

90



s b | ail

cGpocHEIx aprepuii Canapa W Bypaxapa no ycraHoBjaeHHBIM cTBopaMm. aa
STOrO MepHOIHYECKA GepyTcd MPOGHE H /1e1al0TCA XHMHUYeCKHe H GaKTepHO-
JOrHyeckHe aHaJH3Ll KayvyecTBa BOIABL, NPOBOAATCH 0aJIAHCOBRIE  pAaCYETLI
BoJonoTpetaeHnss H cOpPOCOB MPOMBILIEHHBIX TpelnpHATHH.

Tapanua?l
Bononorpebaenne no Gaccefinam pew, A3/cen
B nacroaumee Bpems
6 (bl TOBOR NPOMBILIAEHHOE HCEro
i CyMm- CY M- CyM-
Map- |norte- |cbpoc | Map- |moTe- |chpoc | wmap- |moTte- copoc
HOE PH HOE pH | HOE pH |

Bacceiint p. Coip-lapou | 4,00 | 0,54 | 3,46 | 7,80 | 2,87 | 5,03 | 11,80 | 3,41 (8,39
B ToM uncae:

Unpunk 2,20 { 0,33 | 1,87 | 3,11 | 0,47 | 2,64 | 5,31 | 0,80 | 4,51
Anrpeu 0,30 | 0,04 | 0,26 { 1,60 | 1,60 | — 1,90 | 1,64 1,86
Cuip-llapps ¢ npu-
TOKAMH 1,50 0,17 | 1,33 | 3,09 | 0,70 { 2,39.| 4,58 0,87 | 3,72
Gaccelin p. AMy-ia-
PbH 1,80 | 0,27 |-1,53 | 0,10 | 0,01 | 0,09.f 1,90 0,28 | 1;62

I3 TOM 4HHCae:
Cypxan-Ilapbsa # :
Kawxka-Jlapss 0,30 (0,04 [ 0,26 | — — = 0530 | 0,041 0,26

3epasiuan 1,00 | 0,151 0,85 | 0,10 | 0,01 | 0,09 1,10 | 0,16 | 0,94
Amy-Hapbs ¢
NPHTOKAMH 0,501 0,08 | 0,42 | — — — 0,50 | D,08 | 0,42
Beero 195,80 | 0,81 | 4,99 7,902,858 5,02| 13,70 | 3,09 110,01
1970 B
GuTOBOS NPOMEILAEHHOE BCEIrD
Chpoc Cy M- CyM- cyM-
' : Map- |nore- [c6poc | map- [note- |cOpoc | Map- moTe- | cdpoc
Hoe pH noe pH Hoe | pH

Facceitn p. Cup-dapsn 110,40 | 1,56 | 8,8¢ | 40,4 [13,44 (26,96 [50,80 [15,00 | 35,80
B TOM uHCAe: |

Unpuuk 5,50 | 0,83 | 4,67 | 2,68 | 0,94 | 5,34 |11,78 | 1,77 | 10,01

AwriieH 380 | 0,30 | 3,50 |12,93 {10/24 | 2,60 [16,73 {10,54 | 6,19
-Haphs ¢ npH-

Efu%::ﬁfm% 22 1,101 0,43 | 0,67 21,19 | 2,26 118,83 (22,29 | 2,069 | 19,60

: i . Amy-Ila- ! ; . 0,21

:?fﬁ:e“” i 3.60 | 0,54 | 3,06 |14,60 | 2,19 12,41 (18,20 | 2,73 | 15,47

_B Tom uncae: ‘
Cypxan-/lapbd  H

amka-slans g.60 (0,091 0,51 (0,100,001 | 0,00]0,70]0,10| 10,60
?:!{Lfrl;:-ﬁu’;li?mﬂ 9700 | 0,30 | 1,70 (13,00 | 1.95 (11,05 [15,00 | 2,25 | 12,75
Amy-Tlapua ¢ = ’ .
np:ﬁ‘nuﬁm 1,001 0,15 | 0,85 | 1,50 | 0,23 | 1,27 | 2,50 | 0,38 2,12

|
Becero 14,00 I 9.10 11,90 ls.-',,rm |‘|5,H!i ‘:{9.:3? 63,00 1 9,43 l 51,97

B nactosmee BpeMa ceeie 100 npoMBIULIeHHBIX TpeAnpHATH, B TOM
yucne BexeTHabkomGuuat, Tamcenbmain, IxekapaTopHbil, KapDdopyruo-
BEtT 3aBOJEI, COpacHBaloT cBOH cTouHble Boan B Cajiap: nmpH 3T0M GOJIb-
MIHHCTEO N3 HiEX He 060PYAOBAHO OYHMCTHLIMH COOPYMKEHUAMH. TakHm 00-
pasoM, Canap, uMeioutnit pacxop okojo 4—20 w’/cex, TOAbKO MPOMBILLIEH-
HLIX CTOUHBLIX BOJ TpHHMMaer cBbune | s’/cex. PesyibTarel aHalu3oB Mo
cTBOpaM nokasasn, uto Boas Canapa, Yayan n Byp/ukapa B 0aKkTepHON0-
rHYECKOM OTHOLMEHHH OJH3KH K CTOYHBIM.
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ITo Mepe NpOXOXKAEHHS YEpe3 ropoj COCTaB BOJALl PE3KO YXYHIIAeTCH.
Ecnu B rosiope Canapa KOJAHTHTP paBHsercs 4—0,4, To B cepelHHe OH na-
naer po 0,004 u B koHue — go 0,00004 u Gosaee. XHMHUECKHe AaAHAJH3H
BOILI MO CTBOpaM TaKxKe CBHAETE/NLCTBYIOT O TOM, 4yTo Boawl Canapa, Yay-
JH H Dypaxapa co/epxar B HelONyCTHMBIX KOJHYECTBAaX XHMHYECKH Bpej-
HEl@ JeMeHTHl, Tak, cofepxanue (EHOJOB [0 CTBOPAM B pasjHuHbie Me-
caubl Kosebnerca B npenenax 0,004—0,2 mefa, ammuaka 0,001—2.5, cepo-
Bogopoia 1—4,5, Hurparos jno 0,5 mela. ecTKOCTs OT TOJIOBE J0 YCThi
VEeJHUHBAeTC B JIBAa pas3a, KOHLUEHTpallHsd XJOpPHAOB — B BOCEMb, CVilb=
¢aTOB — B ueTHIpe pasa.

XapakTepHeIM NPH3HAKOM 3arpfisHeHHst BOJOEMA SBJSETCH pesKoe
CHHYKEHHE KOJHUecTBa pACTBOPEHHOro KHciaopona, uaMenendHe BIIK-5, Ga-
JlaHCa KHcaopojaa H aeduuur kucaopopa. CojuepxaHHe PACTBOPEHHOTO KHC=
Jopoia B KOHUe ropoga ymeHbwaercsa B 2,5 pasa, BIIK-5, BeipamenHoro
B IpOLEHTaxX OT NepBOHAYAJILHONO KOJHYECTBa KHCJI0pOJa B BOJE, YBeJH-
uHBaeTcs B ABa pasa B jgoxoaut go 100. Bananc kuciaopoma, onpejgeseH-
HHH MOCJIE NATHCYTOYHOI'O CTOSHHA, Majgaer no 0.

Ilo Meépe DPa3BHTHA TIDOMBIILJIEHHOCTH H IpaJOoCTpOHTENbCTBa CTEHNEHD
3sarps3HeHHsT BOJOTOKOB elle 60JblUe VBeJHUYHTCHA, ecjaH He OYyILyT NpHHS-
Thl jelCTBEHHbLIe MEpHI.

H3ayuas cocrosiHHe OXpaHbl BOJAOTOKOB, [PHXOJHM K 3aK/IOYeHHIO,
Y10 Jaike ¢ YYeToM camMooyHulalomei crnocoOHOCTH M CTeneHH pasbaBJieHHA
cOPOCHLIX BOJ NPOMBULLICHHEIX cOpocoB T0/bKO Y3bekHcraHa OyneT BOJI-
HE MOCTATOYHO, YTOOH HHMKEHEepHHIe MEpONnpHATHA NO OXpaHe BOJAOTOKOB
OKaszanuch OGecCHJILHBIMH o0ecneyHTh KauyecTBeHHYI0 BOAY B HHX.

K uMcay BO3MOMHBIX MEpPONPHATHH MOXHO OTHECTH CJeiyloliHe:

l. PasGasaenue cTo4YHHX BoJA. CpeaHHii rogoeBoH CToK
32 BLIUETOM CTOKA, HCMOJL30BAHHOIO Ha OpoueHHe, gocTHraer 34,6 xmd.
De3goaspaTHble moTepH Ha npoMeiunieHHoe Bojgonotpebiaenue — 0,8 ks,
Takum oGpasoMm, creneHb pa30aB/JeHHS NPOMBIJIEHHOIO CTOKa COCTaBHT
Beero 15 pas. Ecoim BesnuuHy cOpPOCOB OTHECTH K CYMMapHOMY CTOKYy 0e3
yuera BﬂﬂﬂﬂﬂpﬂﬁﬂEHHH Ha OpOLIeHHEe, TO H B 3TOM CJiydae CTeneHb pas3-
GapjaenHs Oyaer 55 pas, 4TO SIBHO HeJOCTATOYHO, TAK KAK Ha/IHYHe aMMHa-
K2, (heHos0B, HHTPATOB, MBWbAKa Tpebyer pasbaBaeHHs cTtoka or 50 no
40 000 pas.

2. Hakonserune ¥ cb6Gpoc CTOYHHX BOJX B MNEepHOA
naBoaka. B nepcnexktHBe 3toT (hakrtop OyIeT OTCYTCTBOBATH, TaK Kak
CTOK 3aperyJupyercs BOJOXPaHHJHKIIEM H pe3Koro MaBoAKa He MPOH30HIET.

3. Hcnonp3oBaHHEe CTOYHBX BOA H HX OYHCTKA.
B Hacrosiuice BpeMsi TONLKO OKO0J0 259 BCex CTOYHLIX BOJ NOABEPraercd
MEXAHHYECKOH M MeXaHHKO-XHMHYECKOH OYHCTKe; H3 9TOro KOJHYecTBa

GuosorHueckH ounwmaercs 10 209 croxos. Ocranbﬂym MdcCy COYCKaloT B
BOJOEMEl Oe3 GUHCTKH.

Ecau Bce cOpachlBaeMele CTOYHBIE BOJABI MOJABEPrHYTh NOJHOH OHOJIOTH-
YeCKOH OYHCTKE, KoTopas cHEMmaer JqHub 90Y% oOpraHHYyecKHX sarpssHe-
HHﬁ, TO CTelNEHb 3aATrPA3SHEHHA BOJ BCE JKC ﬁ}'ﬂET HapacTaThk, H NMPpaKTHUECKH
K 1980 r. BOJOTOKH OyAyT JHIUL HANOJOBHHY MEHbLIe 3arpAsHeHbl, yeM B
Hactoauee Bpemda. CyefoBaTeJbHO, CAHHTAPHOE COCTOSIHHe BOJLOTOKOB OY-
AT TaKiKe HeyaOBJETBOPHTEJLHBLIM, -

Takum o6pasoM, s Y3GekHcraHa, TaK e Kak H JJad ApYrux paho-
HOB Coserckoro Col0o3a, OCHOBHBIMH MepONpPHATHAMH [0 OXpaHe BOAOTOKOB
OOJAHE ObITh:

1) yBeaunueHHe CTPOMTEJIbCTBA CeTH TFOPOJACKOH KaHa/H3alHH H pac-
IHpeHHe pafoThl rOPOACKHX KAHAJH3AUHOHHBIX OYHCTHHIX COOPYMKEHHH;
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2) npoBefeHHe NOJHOrO HOPMHPOBaHHA COpPOCOB CTOUHBIX BOA Ha Gase
NeTaJbHOr0 H3Y4YeHHA MDOIECCOB CaMOOYHILEHHS,; |
3) npuMeHeHHe OCOPOTHOH CHCTEMBI BOjOcHaOXeHHH,
4) WCMoJIb30BaHHE 3eMJefesbYeCKHX TMoJeH OpOILeHH;
5) yBeqHueHHe MOMYCKa BOJAH MO TpPakKTaM B nepHoi NHKa sarpasHe-
HUA BOJOTOKOB,

6) ycraHOB/eHHe 30HEl CAHHTapHOH OXpaHbl MO BOJOTOKAM;

7) ycoBepileHCTBOBaHHe TEXHOJOrHH MNpPOH3BOIACTBA, H3BJIeYCHHE H3
CTOYHBIX BOJ MOJe3HLIX HHIPAJHEHTOB H HX YTHJAH3AILHI,

8) cBejeHHe K MHHHMYMY MOTe€pPb M OTXOMOB NpPOH3BOJACTBAZ H COKpa-
IHIEHHE pacxofa BOAL B TEXHOJOrHYECKHX OnepauHax.
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0. N, BAJIACHHKOB

BOOLOCHABXEHHE CEJIbCKHX HACEJIEHHBIX MMYHKTOB
KOKAHJICKOHW repynnel PAHOHOB ®EPIrAHCKOHM OBJIACTH

B Hacrosulee Bpemsi BojocHaOxeHnHe HacejaeHHHX nyHkrop YaCCP
OCYIECTBJAACTCH IJIABHLIM 00pa3soM NOBEPXHOCTHLIMH BOAAMH PeK H OpPOCH-
TeJbHBIX KaHanoB, Yacto 3tH BoJAbl OGBIBAIOT CHALHO 3arpsi3HeHHl, a MX
OYHCTKa npejcrabasier OoibIUHe TPYAHOCTH, TaK KaK NYHKTOB BojocHalb-
MEeHHs O4MeHb MHOTQ H OHM cHALHO pasdpocansl. [las BonocHabiKeHAs Hace-
JEHHBIX ONYVHKTOB OPHXOANTCH KPYMIBIH I'0J SKCIAVATHPOBATH HpPPHrallloH-
HLle KaHansl; npu 31oM O6oabllas vacTh BOABL  TepsieTcs Ha: pHABTpAlLHID,
KOTOpas Be/leT K HemenaTe abHoMY MOBLILEHAI0 VPOBHS TPYHTOBHIX BOM H
VXVAIICHHIO COCTOSHHUS 3eMeb. '

[Ipr HCNOAB30OBAHHH NOA3EMHBIX ROA 148 BOAOCHaOXKeHHs He HVHHO
CTPOHTH OMHCTHEIX COOpYMKEHHiH, a HpPPHrauHOHHBIE: XKaHajbl Ha HeBere-
TaLHOHHBLH NEPHO MOMHO 3dKPbLIBATD, Taxum nﬁpﬂﬂm.‘.[, nepeeog cHabxe-
HHA HA NMOA3eMHble BOJALl ofecneudT HacejeHHe (oJiee KaueCTBeHHOIl BOJOI
H YJAYYHIHT MeJHOPATHBHOE COCTOSIHHE 3eMellb.

Haceaennble NyHKTR H COBXO3L KOKAHACKON Trpyrns pafionos dep-
raickoit oGJacTH MOJbL3YIOTCH KAk NOBEpXHOCTHBIMH, TAK H NOI3eMHBIMH
BofaMH. TloazeMHEIMH HCTOUHHKAMH SBJSIOTCH CaMOH3JIHBAIOLLIHECH CKBA-
MHHBEL-C HANOpPOM 10 -+ 20 A H CKBaXHHbI C pacnojOXKeHleM CTaTHUeCKOro
VpoBHSL g0 —15 . Yacrh 3THX cKBaXKuH obOpVAOBAHA HACOCAMH, XapakTe-
PHCTHKH KOTOPLIX HE COOTBETCTBYIOT XapaKTepHCTHKAM CKRaXHH. B eayuae
NpUMeHeHHs nacocop 0e3 yyera NapaMeTpoB CKBaxKHH He YIOBICTBOPSIOTCH
NOTPeGHOCTH HacCeJEHHLIX MYHKTOB B Boje WIH yBeJHYHBacTcs norpeGJe-
HHE 3JEKTPOIHEPIHH,

O6ruHo Hacoch noAGHPAIOTCH OTAe/BHO A48 KakAoll cCKBa#NHLEL C yHe-
TOM €e XapakTepHCTHKH, a TakKe notpe0HOCTH B BO/Ie HACEJEHHOPRO NYHK-
ta [2, 3]). Ilpu GoabloM KoJHuecTBe CKBAaXKHH Takoil MeTton noabopa He-
IPHMEHHM,

Corpyaunkom HBIIul' (oraen somocuaGikennsn) H. H. Omenunbim pas-
paGorana Mero[HKa noadopa HacocHoro oO0OpyAOBAHHA ISl CKBaMKMH.
Bee cksaKuHL pa3OHBAIOTCH Ha rpymnsl ¢ OAH3KHMH @ TOKasaTedsMH 110
yieasHOMY AeGHTY, [OJIOXKEeHHI0 CTaTHUeCKOro YPOBHS M- jnaMmeTrpy 00-
caiaunix Tpy6. Hacocw noa6upaiorest s Kaxiolli H3 rpynn cKBazKHH.

CucteMaTH3alAs CKBAYKHH, MPOGYPEHHEIX Ha TePPHTOPHH KOKAHACKON
rpynnst pafionos Pepranckoii ofsacth, npejacrasiaeta 8 Tabanie,

[To ynenpnomy jeOHTY CKBAMHHBE NOApPasiensloTCs# Ha BOCEMb TPy

1) 0,1—025 afcex-n; 2) 025—0,5; 3) 0,5—1; 4) 1,0—2,0; 5)2,0—3,0;
6) 3,0—5,0; 7) 5,0—10,0; 8) cBuime 10 afcex-#, a no NOJOMKEHHIO CTATH-
YECKOro ypoBHS Ha CEeMb: :
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© 1) 60—4-30 a6 2)+30— 4205 3)+-20—-}-10; 4)+10—+5; 5)+5—0;
6) 0——95; 7)—5——15 M. :

Pasnesenne CKBaXKHH 00 JHAMETPaM BCAEACTBHE TIPOMO3JAKOCTH B
tabanne ne npueeaeno. Cpean npoOYypeHHBIX CKBAaXHH HMEIOTCS JHAMET-
poM 125—300 Mt (BCEro AEBATH Pa3JHUHBIX AHAMETPOR).

Pacnpefeacine CHBAMHH NO YICALHOMY JAeDHTY H CTATHYCCKOMY YPOBHIO,
* % or ofuero KoaHYecTBa CKBaXKHH

Yaeanustii AebHT, 1/ cex.u

CraTuaeckui - : . .
ypodens, & [0,25-0,5| 0,5—1 | 1—2 | 2-3 3—5 | 5—10 | Mroro
-+ (0 -=-30 — 0,80 0,80 — - — 1,6
430420 — 0,80 6,1 — - — 6,9
120410 2,30 | 9,90 16,8 3,0 = - 32,0
+-10:4- 5 = 9,90 | 10,60 | 0,80 0,80 | 1,50 23,6
',L' 5'{' i {] ] *5(} 3.{“} g.? 2,3‘] u,ﬂﬂ | {]13{] ]-TIE
' Q== D 1:50 0,80 3,00 6,1 0,80 | 2,30 14,5
— B+—15 — — 0,80 3,0 —_— | - 3,8

|
Boero 530 | 2520 | 47,30 | 15,20 | 2,40 I 4,60 100

AHAAN3 AanHBIX TaGJaHUB NOKA3LIBAET, YTO HAHOGOALUIEE KOJHYECTBO
(729) CKBaMH TPHXOAHTCS HA TPYNNb C YJAEJAbHBIMH  Jeburamu
0,5—2 ajcex-m. Ckpaxuun ¢ ne6uramun 0,1—0,25 u cewme 10 a/cex-m
orcytcTBylor. [lo n0J0MKEeHHI0 CTATHYECKOrO YPOBHA Tpynne CamoOun3s-
AHBAIOIMXCA CKBAMKMH C NOJOKEHHEM CTATHUECKOro ypoBust —+5 M——-20 4
cocraBasioT npeodaasaouiee GoabmuncTBo (55,6%). OcranbHbie B OCHOB-
HOM BXOJAT B TPYNNH C INOJOKEHHEM CTATHYECKOro YPOBHA OT -5
A0—15 x. B rpynnax ¢ noJioxenueMm craruueckoro yposha-+20—-+60 u
COJIeP:KATCA JHIIL OKOA0 8% ckpaxuu (0T obulero Kojuyecrsa). 3HauH-
TeJBHOE PasHooOpasHe CKBAMKHMH MO JAHAMETPAM CBHAETEJNLCTBYET O TOM,
uTo GYpeHHe NPOHCXOAHJ0 6e3 yuera CYIIECTBYIOUIEro HacoCHOro 0060-
pynosaund. [lpu skcnayarauuu 10 npueeao O K HCNOAL30BAHHIO YBe-
JHYEHHOI'0 KOJHYECTBA THIOPA3MEPOR HACOCOB.

Hacochoe oGopyaoBanue noadHpaercs AAf KXAOH TPYNnbl CKBAXHH
OTAe/NBHO € YHMETOM MNajeHHd JAHHAMHYECKOTO YDPOBHH MPH H3MEHEHHH
NpOU3BOAUTEABHOCTH Hacoca. lIpH sToM npuHUMAIOTCA BO BHHMaHHE CJae-
AVIOUHE YCJIOBHA:

a) cBOGOAHMM Hanop y ycrbst ckpamunnl—20 M (caaraercs H3 BHICO-
Thi 3aCTPONKH—8 4 u nadurouHoro nanopa—12 a);

6) MOMIKEHHe NUHAMHUECKOTO VPOBHA B CKBakuHAX — He Ooaee 20 M
(Takoe MOHHMKEHHE BCTpeuaercs OCOOEHHO YACTO B yCJAOBHAX YaObekucra-
HA TPH SKCIJIYATAUHM CKBA¥KHH HA BOAY);

B) NEOGHT CKBaXHH B 3aBHCHMOCTH OT noTpeCHOCTEH HACeJeHHHX
nyHKTOB B Boge—1,5--2,2—5,5—10, 10—15, 15—20 n Goaee 20 afcex.
Takoe pasjeseHHe NPHHATO HA OCHOBaHHH YUe€Ta KOJHYECTBA IKHTElef B
HACEJEHHOM IIYHKTE H HOPM BOLONOTPEOJACHHS,

[lpn nopsesme BOJAB NPEANOYTEHHE OTAAETCH IOPH3OHTAJNBHEIM ILEHTPO-
OEKHBIM, NOrPYMHBIM H TJAYOHHHLIM HACOCAM C OPHBOJOM OT SJAEKTPO-=
apuratedd. OcTaabHHE BHAB BOJIONOABEMHOro O0DOPYAOBAHHA MaJd03KO=
HOMHYHEL, . |

BrGupas ueHTpobe:KHbEIe HACOCH, OCOOEHHO BaXHO YUHTHIBATL NaAeHHE
JHHAMHYECKOTO YPOBHA NpPH VBEJAHYEHHH NPOHSBOAHMTC/ABLHOCTH, KOTOpPasd
OrpaHHYHBAECTCA JONMYCTHMOH BHICOTOH BCACHIBAHMA HACOCA,
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[TogGop HacocoB nNpPOH3BOAHTCA B TakoM nopaake. CTpourcd moxae
H—Q, sanumaemoe kaxjo#i rpynno#. [pannua nois pas OTAeAbHOR
rpynnel onpejeasercsa no cdopmy.ae:

H=H,—H, +-++3, (1)

rpe  H_ — cBoGojnBlii HAmOp, MpHHMMaeMblii paBHEIM 20 M;
H_ —npenens M0J0XKEHHA CTATHYECKHX YPOBHe#l, # (¢ COOTBETCT-

BYIOIUIHM 3HAKOM);
L najeHye JHHAMHYECKOr0 YPOBHS B CKBaXKHHE, M, IIPH OTKAY-

q
ke H3 Hee Q xfcex;

3 —3amac Hanopa Ha pa3dpoOC HANOPHHIX XAapPAKTEPHCTHK M He-
NpeABHAEHHBIE TIOTEPH, M,

i ITopcraBasem B hopmyay
27 == (1) wusBecTHHE  BEeJHYHHE.

[lonyuaem

N
X | 2
_"-. .',ﬁ H=23*‘H¢T+T. {2}

A

mll
\

1

20

|

o e [Mpuanman aas Kamaok
IPYIIbL IPAHHYHEE 3HAYEHHS
CTaTHYECKOTO YPOBHA M yje-
it 1 JLHOTO nefHTa, HAXOJLHM NO-

4 a, w qaex ge HA— Q. Ha stor xe rpa-
(pHK HAHOCHM JIPOCCE/IbHHE
HAIIOPHLIE  XAPAKTEPHCTHKR

Hy=20

a0 - HACOCOB, T. €. XapaKTepPHCTH-
# '—23{, KH C YUYeTOM MOTepb Hanopa
) I R B BOJONOLBEMHBIX TpybGax
/7 3 MpH COOTBETCTBYIONIEM 3a-
6 Lgp . P ray6aenud. Touku nepeceye-
A [ . MM JPOCCEJBHBIX Xapaxre-

& e —17 SN [ A | puctHK Hacoca H=f(Q) c
a4t B T CYMMapHBIMH XapaKTepPHCTH-
e | KaMH, O paHHYHBAIONIMMH
s | LS i | rpynnmy CcKBawHH, onpeje-
—< | 1 JSIOT JTHAMA30H, B Npeaeaax

! o o B : ' KOTOPOro BO3MOXKHA paGoTa
' ol | ' Hacoca Ha J060i H3 CKBAXKHH

4 i UG annofl TPYIMILL,

Pucynok. IIpumep Hﬂﬂ.ﬁ{}gg Hacoca 1A CKBAMHE Tun wHacoca BI:IﬁH]]aETCH

¢ yleabuuM peGuroMm 0, -;{]E; {jq_{m:cﬁ-ﬂ HH;E- C Yy4eToM IOTPDeGHOCTH B

JA0OMEHHEM CTATHYCCKOroO BH —=J M. o

pule Hy 75,-Ny, Haz 7, NF:F.II H; vy N;—xapakre- Eﬂﬂlﬂf ﬂHahEETEE CREasne, 4

pHCTHKH HacocoB BAH-4; G6ATIB-9x7; 3I1J1-6 raKKe norpebageMon snex-
COOTBETCTBEHHO. TPOABHraTeJEM MOIDHOCTH H

K. Il JI. YCTAHOBKH.

Jlas xontpoan nocaesHux Asyx dakropor crpostes kpuseie N=f(Q)
H 1= f(Q), koropse yaoGHO PaCIOJOXKHTH Hd TOM K€ JIUCTE, YTO H Xa-
PAKTePHCTHKH cKkBamuH, MacmTab npoH3BOAHTEJLHOCTH Q MpH STOM AOJ-
xeH OuTh TAKHM ke, kak Ha rpadukax H = f(Q).

Ilpn BuGope Hacoca MpeAmouYTeéHHEe CJAeAYeT OTAABaTh 3aTPayHBaOHIe-
My Ha mogwmeM 1000 #° BOOH MeHbLINYI0O MOLIHOCTE., B caydae HH3KOro

%0
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PacloOJAOKeHHs CTATHYECKOr0 YPOBHA CHJALHO YBEJHYHBAIOTCA NOTEPH B
POJIONOABLEMHEIX TPyOaX rAyOHHHEIX HACOCOB, 4 TaAKXKe MONIHOCTb, [OT-
pebasiemasi YCTAHOBKOM; K. M. X. ycraHoBku ymenbmaercs [4, 5]. Tlosto-
My, ecan rayGHHHEIT W norpyxHofi wacocsl padoraloT B OJH3KHX pe-
AKHMAX, JAy4lle HCNOABb30BATH MMOrPYXKHOM Hacoc,

[Mpumep noabopa HACOCOB /A I'PYNMLl CKBAXKHH C YACAbHEIMH 1e0H-
ramu 0,25—0,5 /cex-m u noJA0KeHHeM cTaTdeckoro yposHa ot 0 1o — o x
nokasas na pucynke. Kpuswe H,, H, H;— XapakTepHCTHKH HACOCOB
BAH-4, 6AIIB-9X7 u 3IJ1-6; kpusme ff,, H,, Hy; — npoccenbhbie Xxa-
PaKTEPHCTHKH COOTReTCTBYIOmMX HacocoB [1]. Ms pucynka BuaHo, 4tO
nacoc BAH-4 moxer paGorare ¢ nojauamu 1,6—1,8 2/cex, 6AIIB-9X7—
95—29 ajcex wu IIJI-6—5,6—6,6 .2fcex, 1. e. nacoc BAH-4 momxer
YAOBAETBOPHTh UACTh HACENEHHBIX MYHKTOB, COCTABASIONHX Tpynmny c
norpebuoctaMu B Boge 1,6—2 sfeer, 6AIIB-9XT — nyHKrsl, BXoasmmue B
rpynuy ¢ norpebuocramu B Boge 2—5 afcex m macoc IlJ/I-6—mnaxons-
muecs B rpynne ¢ norpeGHocTAMH B Boae 5—10 w/cex. Ilaa sroii rpyn-
Nkl CKBAXKHH Haubojee panHOHAILHO NpHMeHATH Hacoc tana IAINI-6, Tax
KAK OH MO3BOJSET HCHOJAL30BATE BO3IMOMHOCTH CKBAXKHH JAHHOH rpynisl
HanGoJee MOJAHO H MMEeT JOCTATOUHO BHICOKHA K. m. A. [llpu membuinx
norpeGHOCTAX B Boje mpumensior nacocst BAH-4 u 6AIIB-9X7. Oaunako
NPH 3TOM BO3MOXMHOCTH CKBAXHH MOOCThIO HE HCNO.Jb3YlOTCA. Takum
se o6pasoM noaGHPAIOTCA HACOCH AJAA BCEX OCTAAbHBIX TPYNN CKBAXHH.
3areM cocTapagercd CBoaHas TtalJHIla HACOCOB, pEKOMEHAYEMbIX a5
YCTaHOBKH.

OkonuareabHblit BEIOOP Hacoca IPOH3BOAHTCA C YUETOM JHaAMETpa
CKBa)HHB B norpelHocrell B Boje HacedeHHoro mnyHkra. [lpu strom ne-
06XOAHMO MPHMEHATb KAK MOXHO MEHbIIe HACOCOB PasHbIX MAapoK, 4TO
ynpomaer ux o6CAyXKHBAHHE, PEMOHT H CHAGXKEHHE 3anacHhIMH YACTAMM.
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