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YAK 626.810

NMPOBNEMbI 3®PPEKTUBHOIO UCIMNOJIb3OBAHUA BOAHbIX
PECYPCOB ®EPMEPCKUMWU XO3AUCTBAMMU
NNyt X PELLEHUA

I1.X. Paxumoe
CAHUHUPH um. B.J]. ’Kypuna

[Ipesunentom Pecnyonuku Y36ekuctan M.A. KapumoBsiM 2009 ron o0bsiBieH «I omgom
pa3BuTUs M OJIaroycTpoHcTBa cena» M JUIsl ero peanu3anuu mnpuHsTa [ocygapcTBeHHas
nporpamma [ 1], B KOTOpOi OTMEUYEHO:

e JanbHeiillee COBEPIICHCTBOBAHWE M YKpPEIUIEHHE 3aKOHOJATEIbHOW W HOPMATHUBHO-
MPaBOBO# 0a3bl 71 €€ O6oJiee MOJTHOr0 00eCIIeUYeHUsI MHTEPECOB CEIbCKUX JKUTEIICH;

® KOPEHHOE COBEPIICHCTBOBAHWE CHUCTEMBl OPTaHU3AIUU APXUTEKTYPHOU TIaHUPOBKHU
CEIbCKUX  HACENEHHBIX  NYHKTOB W  MPOCKTUPOBAHUS  CEIIBCKOTO  CTPOUTENIBCTBA,
npeaycMaTpuBaiolee KaueCTBEHHOE YIydllleHHe OO0JMKa cejla, OCYIIECTBIEHHE 3acCTPOUKHU
CEIbCKUX HACENEHHBIX ITYHKTOB B COOTBETCTBHHM C T€HEPAJTbHBIMH CXEMaMHU pPa3BUTHS U
apXUTEKTYPHO-IUIAHUPOBOYHON 3aCTPOWKHU, CTPOUTEIHCTBO JKHIIbSI U OOBEKTOB COLMAJIbHOMN
cdepsl Ha celle 10 TUIIOBBIM TPOCKTaM;

® TIOBBIIICHHWE KayecTBa JKU3HU Ha Ccelleé Ha OCHOBE JalbHEHILEero pa3BUTHUS
MPOU3BOJCTBEHHOW M COLMAIBbHOW HHQPPACTPYKTYphI, OOECleYeHHE CEIbCKUX HaCEICHHBIX
MYHKTOB TPAHCIIOPTHBIMU KOMMYHUKAITUSMU, YUCTHIM MUTHEBBIM BOJIOCHA0KEHUEM, YBEITUUCHUE
OXBaTa CETSIMHU TEJICKOMMYHHUKALIMI M MOYTOBOW CBS3bI0, OCOOEHHO TPYAHOIOCTYMHBIX U
OTJIaJICHHBIX CEIIbCKUX HACEIEHHBIX MyHKTOB;

® pacuIMpeHHe MPOU3BOJICTBA OTEYECTBEHHBIX CTPOUTEIBHBIX MaTEpPHAIOB, BHEJAPEHUE
WHIYCTPUAIIbHBIX U COOPHBIX TEXHOJOTHUH CTPOUTENHCTBA OOBEKTOB HA CEJ€ C MCIOJIb30BaHUEM
COOPHBIX KOHCTPYKIIMI U MECTHBIX MAaTePHUAIIOB;

e co3JaHHE OJAarompusATHBIX YCJIOBUH sl OecniepeOOMHOrO W TapaHTUPOBAHHOTO
obOecrieueHusi cela HEOOXOAMMBIMH JHEPTETHUYECKUMH pPECypcaMH 3a CYET PEKOHCTPYKIIMU
CYIIECTBYIOIIMNX U CTPOUTEIHCTBA HOBBIX O0OBEKTOB SHEPTO- U ra30CHA0KEHHUS;

® [IOCJEAOBATEIbHOE YIIIYOJICHHE IKOHOMUYECKHX pedopM B CEIbCKOM XO3SHCTBE,
JANbHEUITYI0 TOAACPKKY (EepMEepCKOro ABMIKEHHUS, YKPEIUICHHE ero MarepuaabHOU H
¢buHaHCOBOM 0a3bl, OOECIEUCHHE HAJMECKHOW 3amMHUTBl (POPMUPYIONMIUXCS HaA CeJie HOBBIX
UMYIIECTBEHHBIX  OTHOUIEHWW,  WHTEPECOB  CpPEAHEro  Kiacca -  COOCTBEHHHKOB,
NpeanpuHUMAaTENEen, 1eI0BbIX JTI0AEH;

JIist KapIMHATBHOTO YIYYIICHHS JKCIUTyaTallui 0OBEKTOB BOJHOTO XO3SHCTBA, a TaKKe
YIIYYIIEHUS METUOPATUBHOTO COCTOSIHUSI OPOIIAEMBbIX 3€MeNb B COOTBETCTBUU C YTBEPKAEHHOM
locygapcTBeHHON MporpaMMOil METHOPATHBHOTO YIYUIIEHUS OPOIIAeMbIX 3€MeNlb Ha TEPHO]
2008-2012 rr. npenycMOTpEHO:

L Boccmanosnenue u pemonm 8 uppucayuoHHblX CUCmemax pecnyonuKu:
O  MEXXO3IHCTBEHHBLIX KaHAJIOB -4580 kM;
O  THUAPOTEXHUUYECKHX COOPYKEHHM -4472 m;
O  THUAPONOCTOB -5250 T;
O  HACOCHBIX arperaToB -2710 mr;
O  CKB&XWH IS OPOIICHHUS -1423 mr,
a TaK)KE PEKOHCTPYKIIUS U CTPOUTEIHCTBO:
O  KaHaJIoB -59 kM;
O  HACOCHBIX CTaHI[UH -0,7 m’/c;
O  BOJOXpaHMJIMI] -305 miH M3;
O  CKB&XWH JJI OpOLICHUS -20 mmT.



11 Cmpoumenvcmeo:

o I'DC-2 va AHIMXAHCKOM BOJOXPAHUJIUIIE;

o  Muxkpo I'DC Ha AxaHTapaHCKOM BOJOXPAHIIIHIIE,

O  aTaKXke PEeKOHCTPYKIIHS:

o HacocHbIx craHmuil «Kopakym», «Onot» u «Kyromazap» B byxapckom
BHJIOSITE;

O  HACOCHBIX cTaHIUN «YiayraHop», «Pamm-Xakent-1» u «['ymbaxop-1k» B

AHIMKaHCKOM BHIIOATE;
O  MamuHHOTO KaHaja «Amy-3aHr» B CypxaHAapbHHCKOM BUJIOSTE.

1L Pazsumue kxanenvrnoeco opowenus 6 pecnyonuxe:

1.

o paspaboTKka mporpamMMmbl BHEAPEHHS CHCTEM KameibHOro opouienust B teuenue 2010-2020 rr. c
MIPOM3BOJICTBOM HEOOXOMMOTO 00OPYIOBAHUS U CUCTEM B PECITYOIHKE;

o CTPOUTEILCTBO CUCTEM KaIEJIIbHOI'O OPOIICHHUS B 001acTsIX pecnyOauky Ha miomanu 3710 ra.

VI. Boinonaunenue I'ocyoapcmeerHol npocpammsvl YiyduleHus MeiuopamueHoco coCmosHUs
opouaemvix 3emens pecnyonuxu na nepuod 2008-2012 zz., 20e npedycmompeno 80ccmanosieHue
U peMOHM MeTUOPAMUBHBLX 00BEKMOE:

3aKpBITON TOPU30HTANBHON peHaXHOU ceTH  -233 KM;
-485 mT.

O  MarucTpajbHBIX KOJIJIEKTOPOB -6 KM;

O  MEXpParOHHBIX KOJJIEKTOPOB -200 xwMm;

O  MEXXO3SICTBEHHBIX KOJIJIEKTOPOB -11428 xwM;
O  3aKpBITOH TOPHU30HTATLHOU MpeHaKHOU ceTH  -1290 kwM;
O  CKB@XHWH BEPTHKAJIHLHOTO IpPCHAXKA -1305 mr;
O  MEJHOPATUBHBIX HACOCHBIX CTaHIUU -56 wi,

a TaK)Ke PEKOHCTPYKIHS U CTPOUTEIHCTBO MEIHOPATUBHBIX O0BEKTOB!
O  MAarucTpajbHBIX KOJJIEKTOPOB -55 kMm;

O  MEeXpallOHHBIX KOJIJIEKTOPOB -227 xM;

O  MEXXO3SICTBEHHBIX KOJIJIEKTOPOB -318 kM;

O  CKB@XHWH BEPTHKAJIHLHOTO JpPCHAXKA -258 m;

O  MEJNHOPATHBHBIX HACOCHBIX CTaHITUH -12 mT;

o

o

HaOII0JaTENBHOM CETH

Pemenne »tux mpobiieM OOBEKTOB BOJHOTO XO35WCTBA pecnyONuKd oOecTeyuT
MOBBILICHUE BOJ00OECIIEUEHHOCTH (EPMEPCKUX XO3AUCTB M YIYYIIEHHE MEJINOPATUBHOIO
COCTOSIHHSI OPOIIAEMBbIX 3€MEJb.

Hpyroit mpobireMoil oTpaciu  BOJHOTO  XO3siCTBa  SIBISIETCS  HEOOXOAMMOCTH
COBEPIICHCTBOBAHUS JACATEIbHOCTH Accomuanuii Bogonorpedureneit (ABII) B pecmybnuke. s
3TOr0 HEOOXOAUMO Pa3BUTh 3aKOHOAATEIbHYI0 W HOPMATHBHO-IIPABOBYIO 0a3y NeATEIbHOCTHU
ABII u ux B3auMoA€HCTBHS, C OJTHOW CTOPOHBI, C UPPUTALMOHHBIMU CHUCTEMaMH, a C JIPYrou
CTOPOHBI — C (epMepCKHUMH XO3siicTBamMu. B m0roBOopHBIX OTHOmEHUsx Mexay ABII u
UPPUTALIMOHHBIMU CUCTEMaMHU JOJKHBI OBITh YETKHE B3aUMHBIE 0053aTENbCTBA MO MOCTaBKE U
MOJIYYEHHUIO BOJHBIX PECYPCOB C yUETOM IITPA(PHBIX CAaHKIMN 32 HEBBIMOJHEHHUE TE€X WM MHBIX
MOJIOKEHU JJoToBOpa, (hopc-Maxopa, 0COObIX YCIOBUN U AP.

Hnst 3ppekTHBHOTO HCTHOJIB30BaHUS BOAHBIX PECypcoB (EPMEPCKUMH XO3SHCTBAMU
HE0O0X0UMO MPABUIBHO BBIMOJIHATH BCE MOJIOkKEHUs aoroBopa mexay ABII u ¢pepmepamu mo
MOJIYYEHUI0 BOJbI W €€ ucrhosib3oBaHuI0. Hampumep, ans 3akitoueHus JOoToBopa (epmepsl
noJkHbl mpeacTtaBuTh B ABII cBejeHus O TUMax CeNbXO3KYJIbTYyp M IUIOMIAASX 3aceBa, Ha
ocHoBaHuu KoTopbix ABII paspabarsiBaer miad BOg0ONOIb30BaHUS (EPMEPCKUX XO3SIUCTB | T.J1.



Opnoit u3 mnpobineM >(PPEeKTUBHOTO HCMONB30BAaHUS BOJIHBIX PECYpCOB SBISETCS
OCHaIlleHHEe (QEePMEPCKUX XO3SUCTB COBEPUICHHBIMU BOJOU3IMEPUTEIBHBIMH COOPYKEHUSIMH,
ycTpolictBamMu u mpubopamu. J{ns e€ pemieHus HEOOXOIWMO BECTH IMOCTOSHHBIN Y4ET BOJBI,
notpednsieMo pepMepcKUMU XO03SMCTBaMHU, YTO OyAET CHOCOOCTBOBaTh AKOHOMHHU BOIHBIX
pecypcoB u uX ) PEKTHBHOMY HCTIOIB30BAHUIO.

Jns BeneHus yderta BoAbl (hepMepaMu HEOOXOIHMMO Ha UX BOJOOTBOAAX OPraHU30BaTh
rugponoctel. OJIHAKO CYIIECTBYET MHOTO THUIIOB THAPONOCTOB B 3aBUCHUMOCTH OT THIA
BBIOPAHHOTO BOJOMEPHOTO COOpYXeHHUs. TUl BOJOMEPHOrO COOPYKEHHS, B CBOIO OuYEpe.b,
3aBUCHUT OT penbeda MECTHOCTH, TUAMa30Ha U3MEPSIEMBIX pacXx0J0B BOIBI, (PH3NYECKOT0 COCTaBa
(myTHOCTH) BOABI U T.A4. Kakaplil THII BOAOMEPHOI'O COOPYKEHHUSI UMEET CBOU MPEUMYILECTBA U
HenocTatku. Hanpumep, npenmyniecTBamMyu BOAOCIUBOB C TOHKOW CTEHKOW SIBJISIOTCS: BBICOKAs
(camasi BbICOKasl CpelH CpPEICTB BOJOYUYETa IJisi OTKPBITHIX BOJAOTOKOB) TOYHOCTh, IPOCTOTA
KOHCTpyKuuu u T.4. OJHAKO, OHM TPUMEHUMBI IJii BOJAOTOKOB C OONBIIUMU M CPEIHUMU
yKJIOHaMu (3TO — TOpHAasi W TpeAropHas 30HbBI). BogomepHble Hacagku MPUMEHHUMBI IS
BOJOTOKOB C MalbIMH YKIOHaMH (3TO - paBHUHHBIE 30HBI). OJHAKO, WX KOHCTPYKIHUS
OTHOCUTENBHO Cl10KHAa. OUKCUPOBAHHOE PYCIIO - CaMO€ MPOCTOE CPer THAPONOCTOB (MO CYTH,
OHO HE HMEeT KAaKOro-imbo COOpYKEHHUs, TOJNbKO (UKCHUPYETCs TMONEPEeYyHOEe CEeUCHUE
MMEIOIIEerocsl pycia), HO OHO TpeOyeT HHAMBUAYaJbHOW MpPENBApPUTEIbHOW TpagyHpOBKU
(mocTpoeHus: pacXoJHOW KPUBOM - 3aBUCUMOCTHU PACXOJIOB OT YPOBHEH BOJbI) Ha MECTE, YTO
odeHb Tpynoémko [2]. [ToaToMy B KaXJIOM KOHKPETHOM CiIydyae, HEOOXOJAUM WHIMBUIYATbHBINA
MOAXOJ] IPH BRIOOPE THIA THAPOTOCTa sl (HepPMEPCKUX XO3SHUCTB.

B nocnennune rogst B CAHUMPU npennoxen psig 6onee COBEPIISHHBIX CPEACTB ydeTa
BOJbI - MUTIO3-BOJIOMEpP, TPyOUYaThIii BOJOBBIMTYCK-BOAOMEDP JJIsI MallbIX PAacXOAOB BOJBI U
T.1.[3,4]. OcHOBHBIE IPEUMYIIIECTBA UX MO CPABHEHHIO C U3BECTHBIMM CPEICTBAMH y4€Ta BOJBI -
YHUBEPCATbHOCTh MpuMeHeHus. OHU HEe MPEABSIBISIOT TPeOOBaHUS HU K penbedy MECTHOCTH, HU
¢uznyeckoMy coctaBy BoAbl U T.NM. OHU YCTAaHaBIMBAIOTCS B TOJOBHBIX YacTAX BOJOTOKOB U
paboToCmoCcoOHBI TIPU HATWMYMHM KOMAHJOBAaHUS KaHalda HaJ OpOIIAeMbIM IOJEM, a 3TO, Kak
W3BECTHO, BCET1a UMEETCS.

Emé onnoit mpobGnemoil 3(PeKTUBHOTO HCIOIb30BaHUS BOAHBIX PECYpPCOB SBISETCS
HEOOXOJUMOCTh KOMIIEHCALIMM 3aTpaT HPPUTAIMOHHBIX CHUCTEM Ha JOCTaBKy (epMepckum
X0351cTBAaM HEOOXOIUMBIX MM 00BEMOB BOAHBIX pecypcoB uepe3 ABIL. B Hacrosmiee Bpems
dbepMepsl 3T pacxojbl YaCTUYHO KOMIIEHCHUPYIOT 4Yepe3 Hajor 3a 3eMJII0, HO 3THUM 3aTpaThbl
MPPUTAIIMOHHBIX CHUCTEM IOJHOCTBIO HE KOMIIEHCHUPYIOTCS, MTO3TOMY HEOOXOAMMO CO3/aHHME U
JalibHEUIIIee Pa3BUTHUE 3aKOHOJATEIbHON M HOPMATUBHO-NPABOBON OCHOBBI pPEAM3AIMU 3TOTO
MIPEAJIOKEHUS.

[ns  BeimonHeHuss ['oCcymapCTBEHHON OpOrpaMMmbl — yIY4IIEHHS MEIMOPATUBHOTO
COCTOSHUSL OpOLIaeMbIX 3eMenb pecnyOonuku Ha nepuon 2008-2012rr. B 2008 T.
MUHHUCTEPCTBOM CEIbCKOTO M BOJHOTO XO3sicTBa [5] mpoBemeHa Oonbmias padota 1O
OpraHu3alMu MEJIUOPATUBHBIX MEPONPUSATUN HA CUCTEMHON OCHOBE M MX II€JIEBOMY aJpPECHOMY
¢uHancupoBanuio. B xome paboT MO CTPOUTENHCTBY M PEKOHCTPYKLUHUHM MEIHOPATUBHBIX
00BEKTOB OCBOEHO 22,4 MuuIMapa CYMOB KanHMTalbHBIX BiokeHWdH. Ha »Tm cpeactsa
BBIIIOJIHEHO CTPOMUTEIBCTBO M PEKOHCTPYKLHS KOJUIEKTOPOB, HACOCHBIX CTAaHUWW, a TaKKe
MPOBEACHBI MPOEKTHO-U3BICKATEILCKUE PA0OTHI MO ATOMY HampaBieHUI0. B yacTHOCTH, OBLIO
MMOCTPOEHO M OTPEMOHTHPOBAHO 47 MEIUOPATUBHBIX OOBEKTOB OOIIECH MPOTSIKEHHOCTHIO 266,5
KUJIOMETpa.

[Tomumo »storo, B 2008 . 38,6 MIIUIHapaa CYMOB OBLJIO OCBOCHO Ha PEMOHTHO-
BOCCTAHOBHUTEIIbHBIX paboTax mo 243 NPUOPUTETHBIM MEIHOPATUBHBIM OO0BEKTaM IO BCE
pecniyosnuke. CrnenyeT OTMETUTb, YTO, HauMHAs C MUHYBLIETO ToJa, 3TH palbOThl Havyalu
OCYILIECTBIATHCS HA OCHOBE MPOEKTOB, MOJAPA3yMEBAIOUIUX CUCTEMHBIA U KOMIUJIEKCHBIN MOIXOI.
Tak, nnsg TOro 4ytoObl MENIMOPATUBHBIE MEPONPHUATHS OBUIM «IIPO3PAYHBIMUY», a TaKKe s
KOHTPOJISI UX KadecTBa NPH BBIMOJHEHUU W MPUEMKE PEMOHTHBIX pa0OT MOMHMO 3aKa34YHKOB,
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IIPOEKTUPOBIIMKOB, HAA30PHBIX OPraHOB U 3KCILIyaTalMOHHBIX OpraHU3alUil NPUCYTCTBYIOT
npencrasutenu ABII u  depmepckux xoszsiictB. Kpome Toro, dopmupoBanue mnepeyHs
PEMOHTHO-BOCCTAHOBUTEIBHBIX ~ pabOT  TakXke  OCYIIECTBISUIOCH € y4acTHEM  BceX
3aMHTEPECOBAaHHBIX CTOpOH. Takum o6pazom, B 2008 rogy mpou3BefeHa MEXaHH3UPOBAHHAS
ounuctka Oomee 11 ThICAY KHUIIOMETPOB KOJIJIEKTOPHO-IpEHAXHOH ceTH. [lo cHCTeMHBIM U
JIOKAJbHBIM MPOEKTaM OCYIIECTBJIEH TEKYIIMA M KamuTaJbHbIA peMOHT 44 ruapomnoctoB, 1041
HaOJII0IaTeIbHONW CKBaXXKMHBI, 396 TpyOUaThix mepee3nioB, 1539 menuopaTHBHBIX CKBaXKUH, 71
MEJIHMOPATUBHOTO HACOCHOro arperatra. BoccraHoBieHa pabOTOCHOCOOHOCTh — 3aKPBITHIX
TOPU30HTAJIBHBIX JPEHAXKHBIX CETeH MPOTSHKEHHOCThIO 896,2 kunmomerpa. Hanbonbimuii 00beM
PEMOHTHO-BOCCTAHOBUTEIBHBIX pa0OT BBIMOJHEH B DepraHckol JoiMHE - B AHIMKAHCKOM,
Hamanranckoii u @epranckoil o6iactax ObUIO OTPEMOHTHPOBAHO B OOIIEH CIOKHOCTH Ooiiee
3600 KUITOMETPOB KOJJIEKTOPHO-APEHAXKHOU ceTH. [ yKperieHuss MaTepuaibHO-TEXHUYECKON
0a3pl MENIMOPATHBHBIX OOBEKTOB MO pecrmyOnuke ObuTo moctaBieHo 180 ruapaBIMuecKux
IKCKaBaToOpoB, 46 OynabI03€pOB, MHOXKECTBO JPYrod CHEHTEXHHUKH H HEOOXOIUMOTO
obopynoBanus [5].

Pemennem CoBeta @PoOHIa MEIUOPATHBHOTO YIYYIIECHHS OPOIIAEMBIX 3EMENb MPHU
Munoune PY3 Ha BeimonHeHue [IporpaMMbl METHOPATUBHOTO YIYUYLICHUS OPOLIAEMBIX 3€MEIb
B 2009 r. mpeaycmoTpeHo 3atpatuth 6osiee 110 mummmapaoB cymoB. byner mpuobpereHo 6oiee
270 enMHULl MENMOPATHBHOW TEXHHKM - THAPABIMYECKHX HKCKABaTOPOB, OYyIbI03€POB,
JIPEHONPOMBIBOYHBIX arperatoB M Mpodeil BcromorareabHoON TexHHKU. OHa OyAeT mocTaBiieHa
CTPOUTENBHBIM U 3KCIJIyaTallMOHHBIM BOJOXO3AMCTBEHHBIM OpraHM3alUsM, Y4YacTBYIOIIMM B
MIPOBEACHUU MEJTHOPATUBHBIX PadoT.

Ha ocHOBaHuMU BBIIIEU3TI0KEHHOIO MOXHO KOHCTaTUpOBaTh, YTO HAMEYECHHBIE B
l'ocymapcrBennoit mporpamme «l'on pa3BuTus W OJaroycTpoMcCTBa cejiay KapAWHAIbHBIC
yAy4IIEHUS  SKCIUTyaTallid OOBEKTOB BOJHOTO  XO3SMCTBa, 3aKIIOYalOmMecs B HX
BOCCTAaHOBJICHUH, PEMOHTE, PEKOHCTPYKLMH U CTPOUTEIBCTBE, a TAKXKE Pa3BUTHE CHUCTEM
KaleJpHOTO  OpPOIICHMs W JPYruX BOAOCOEperalommx TEXHOJOTHMH B pecnyOiuke,
COBEPIIICHCTBOBAHUE 3aKOHOAATEILHOW M HOPMAaTHBHO-IIPaBOBOM 0a3bl nesarenbHOCTH ABII 1 nx
B3aMMOJCHCTBUS ¢ (epMepcKUMHU  XO3siiCTBaMHU, OCHamleHHEe (EepPMEpPCKUX  XO3SHCTB
COBEpPIICHHBIMH  BOJOU3MEPUTEIBbHBIMU COOPYXKEHUSMH, YCTpPOWCTBAaMH U mIpubOpamu,
BBIIOJIHEHME ['OCyJapCTBEHHON MNpOrpaMMbl  YJIy4YLIE€HUS  MEJIMOPATUBHOTO  COCTOSIHUSA
opomiaeMbIx 3emenb  pecnyonuku  Ha nepuoa  2008-2012 rr.  OymyT  crmocoOCTBOBATH
3¢ (HEeKTUBHOMY HCIOJIb30BAHUIO BOJHBIX PECYpcOB (PepMEpPCKUMHU XO3SHUCTBAMHU, MOBBIIICHUIO
YPOKaHOCTU CEeIbXO3KYJIbTYp MPOU3BOJUMBIX HMMH, YBEIWYEHHUIO JI0XOJ0B (GEepMEepoB H
YIYYIIEHUIO KaueCcTBa XKU3HU CEJIbCKUX J)KUTEJIEH CTPaHBbI.

JIMTEPATYPA:

1.0 TocynapctBennori mporpamme «l'om pa3Butuss U OJaroycTpoicTBa ceiay:
[TocranoBnenue Ilpe3unenrta Peciybnuku Y3o6ekucrtan Ne I1I1-1046, 26.01.2009 r.

2. PexoMeHIanMu Mo U3rOTOBJICHUIO, YCTAHOBKE W MPUMEHEHUIO MPOCTEUIINX CPEACTB U
CrIoc000B M3MEpPEHUsl Pacxo/a BOABI HA MEJIKOH OTKpBITOI opocutenbHoi cetn / CAHUUPU. —
TamkenT, , 2009 1.

3. PacynoB V.P. Our ogauii cys ynuam Bocutanapu. — Tamkent: CAHUMPU, 2006.

4. PacynoB Y.P. CyBHu Takcumiaml Ba yiadam BocutTaimapu. — Tamkent: CAHUNPU,
2006.

5. ®azpnoB A. TloBeimas mnonopoaue 3emensd // Hapognoe cimoso, 24.02.2009 r., Ne 40
(4672).
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V]IK 626.844

SKUHNAPHU CYFOPULL YH4YH TOMYUITATUB CYFOPULL YCYNTUHU
KYNNALWHWHI A®3ANNUKINAPU

C.A. Mamamos
B.J[. Kypun nomuoaeu CAHUUPHU

Cyuru #iunnapaa Y36ekucToHaa CyB pecypclapuiaH camapand (oiIalaHHII acochaa
CYyFOpWJIAQJWUraH MaWJOHJIapAaH OJIMHAJUIaH XOCHJI MHKAOPUHHM OIIMpPHUII Ba CHUGATUHU
AXIIMIAI  OOpacuia camapald WIOUIAp aManra omHUpuiIMoKia. JKymmanan, VY36ekucToH
Pecnyomukacu Ilpesuaentununr «Kumimok Ttapakkuérun Ba (apoBonnuru wunm» JlaBmar
nactypu Tyrpucuga’ru (2009 iiun 26 suap) 11K 1046-connn KapopuHu MXKpOCMHM TabMHUHIIALL
yuyH amaira omupuinaérrad «Kunuiok tapakkuétu Ba GpapoBOHJINTH mnin» JlaBnaT mactypuna
MaMJIaKaTUMHU3 CYFOPHJIAJUTaH MaliJOHIApH/1a TOMUYMIATHO CYFOPHII TU3UMIIAPHHH KEHT KOpUN
STHIL OEJITUIIaHTaH.

ToMuunatu® CyropuIl SKHHJIAPHH CYFOPHII YyCYJUIapH oOpacuaa HucbaraH 3HT €
caHasiaqu. CyBHU YCUMIIMKHUHI CyBra OYiraH SXTHEXHra TEHI MHKIOpAA Y3JIyKCHU3 Ba
MYHTa3aM paBUIIJIa SKUHHUHT WIJIN3 KaTJaMHUra eTka3u0 OepHiIniIi Ma3Kyp TU3SUMHHUHT acoCuit
y3Ura XOCJIUIy CaHajajH.

Tomuunaru® cyropuiiHKA OOIIKa CyFOPUII YCYJUIAPUHU KYJUIalll MyMKHH OyiaMmaran €Ku
KYJIam camapa OepMaiIuran mapouTiap/a, sSbHH:

— Mypakkab penbedn Ba HUIIAOIUTH KaTTa yyacTKajlap/a;

— KYPFOKYIJIMK Y30K JIaBOM 3TaJIMTaH Ba MIAMOJH Ky4Jad Oyiran Xyayiapaa;

— TYNpPOK KaTjaMH I0Ka Ba CyB MIMMMJIMIIM FOKOPU OYIraH MaiIoHIapaa;

— CYFOpHUII CYBUHHM €TKa3ub Oepuin KuMMartra TymaguraH (Hacocimap €paamuia CyB
Oepwnaguran) Xyayajaapaa;

— CYFOpHIITa TO3aJaHTaH YUKUT CYBJIAp UIJIATHIAJUTaH XoJaTiap/a KyJjaam MyMKHH.

ToMumunatu® Cyropull CYFOPHIN YCYJ/UIApH Opacuaa Y3WHUHT IOKOPH CaMapajopiiuri,
SSPHU CYB pECypciiapW €TUIIMACIWTH IapoOuTHIIa KaM CcyB capduad Oapkapop OKOPHU XOCHII
ONIUIITa WMKOH OepaauraH CyFOPUII YCYJIH JKaHJIUTU OwiaH axpanuld Typaau. DKUHIApHU
CTUILTUPHILA TOMUYMUIATHO CYFOPHUIIHM KYJJAIIHUHT OOIIKAa CYFOpHUII ycyiiapura HucOaTaH
yuTa y3ura xoc ad3auiura MaBxyn OYynuO, yjgap XOCHI MUKIOPHUHHM Kymalumm Ba cudaTtuHu
AXUIMJIAHUIIM, MeXHAT capUHU KaMaluIIM XaMmJa CYB PECYpPCIApUHU TEKAIMIINIA HAMOEH
Ooynmamy.

v' XocCHJI MEKIOPUHU KYIMaluIIK Ba CA(QATHHN SAXIITUIaHUIIN;

CyropHIIHUMHI  aHbBaHaBUil  ycyjminapu (3ratinap, Iojiocajiap Ba  E€MFUpIIATHIN)
KYJUIaHWJITaHJa CyFOPUIIUIAp Opacuiaru MyAaaT KaMuaa UKKY xadTa Ba YHIaH OPTUKHU TallKHII
KUJIaau. AHabHABUI CYFOPHII YCyJJapuja CYFOPHINJAH KEHHHTH AacTiabKu JaBpAa TYNPOK
HaMJINTU KeparujaH OpTHK OyJica, CyFOpUIIap OpacuJard BaKTHUHI OXUpPHJA 3Ca HaAMIIMK
eTHIIMACIUTH Ky3aTwinaaud. byHna YCUMIIMK WIIW3M aBBaj OpPTUKYAa HaMJaH, KEHHMHYAIHK
HaMJIMK €TULIMAC/IUTUAAH a3UuaT YeKaau, S’bHU 3KUH OUp cTpecc XosaTnaH yukub Oolka cTpecc
XoJIaTra Tymajau. byHnail mapouTaa YCUMIIMK CYB Ba O3UK MOJJAJApHU Y3IAIITUPHUIL YUYH KYII
sHeprus capdiamra Maxoyp OVnaau. DHEprusHUHT Oexynara capdIaHuIIN YCUMIUKHUHT OUp
TEKHC PUBOXJIAHUIIUTA UMKOH Oepmaiinu. ToMunnaTud cyropuIiia 3ca CyFOpUILIAp COHU aHUK
GOIIKapHIANM BA MEHhEPH SKMHHHMHT CYB MCTEBMOIMIA MOC OYIMIIM TAhMMHIAHATM. Y CHMIMK
WIINA3 KaTjaMyjJa ONTHMal HAMJIMKHM TabMHHJIAII 3Ca YCUMIIMKHUHT Y3ura 3apyp Oynrax
BaKT/la CyB Ba O3MK MOJJAJAapHM OJUIIMra JOMMHMH MMKOHMAT sparagu. Hatmxkana
YCUMIIMKHUHI JHEPrUsiCU TYJAJIUIW4a Y3UHUHI PUBOXKJIAHUINM Ba YCHINM, IUPOBApAMIA 3Ca
XOCWJIMHU KYMTAaNTUPHUIIIUTA WYHATTUPUIAIN.

v' MexHaT cap$UHU KaMaluIIu;
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ToMuunaru® cyropuIl THU3UMIIAPHAA CYB YCHUMIIMKKA KYBYp Ba LUIAHIJIAp BOCHUTACHAA
€TKa3ub OCPUIIUIIN Ba TU3UM OUP KOHJA TOMMHHN TYpUIIU Ty(aliau CyFOPHUII Ba O3UKIAHTHPHIII
kKapaCHIApUHU TYIUK aBTOMATJIAMITUPUIIT UMKOHHSITH SPaTUIIAIH.

JananuHr ¢akar SKUHIAp KOWNamraH KUCMHTMHA HamiaHaau. byHaa pama Tymnporu
KOTMaii/Ii, HATHUXKaJa TYIPOKHU IOMINATUIN (KyJIbTHUBAIMs) Ba YHIAH KEHWH sSHA apuK OJUIITra
X0’KaT KOJIMaUIH.

Veur cys 6unman Gupra GepwiraHaurd GOWC, YFUT/IAIl Y4yH TEXHHKA HILIATHITHUHT
3apypusTH Wykonanu. HaTtmkama MexHaT Ba EHUIIFM MOMJIAI MaTeprauiapu caphu Kamasiiu.

Bynpan tamkapu CyBUMJIIApHUHT Janajia KeTMOH KYTapuO apuk TYFupiiad IOpHUIIN XaMaa
CyB Tapalllura 3apypusT UYKJIUTH O0UC CYFOPUILIATH KYJI MEXHATH XaM €HTHIIIAIIaan.

v CyropulIiira UIUIaTHIaéTral CyBHUHT TEKATHIIIN;

Tomunnatu® cyropull TU3UMUHUHT SHT acocuil a3ajuIurd YHUHT MaBXyJ CyBJaH
camapany (QoigasaHUIl UMKOHUSATUHU SpaTHIIUANp. ToMuymnatu® Cyropuill THU3UMIIAPU
KYJUIaHWITaHJla CYFOpHUIITa WIUIATWIAJAWTaH CyB MHKIOpU OOIKa CYFOPHII yCyJjapuaarura
Hucbartan 20 % man 80 % raya xam Oymanu. CyBHU TeXall KATTAIUTH KOWHUHT TaOUUN-UKIUM
Ba TYNPOK IIAPOUTIApH, ETUIITUPUIAETTaH 5SKUH TYpU Ba KyJUlaHWIAETraH TOMYMIATHO
CYFOPUII TU3UMUHHUHT TEXHUK KYpcaTKu4Iapura OOFIMK paBHILA TYPJIH Japaxkana Oymanu.

Tomunnatub cyropuia Kyiiuaaruiap XucoOura CyBHU TeKallura 3pUuIlnuiaau:

O CYFOPHII PEKUMHUHUHT Y3UTra XOCIUTH (CYFOPHUII MEbEPUHHMHT YCHUMIMKHHUHI CyBTa
OynraH Tamabura MOCIIHTH);

O cCcyFopwiaguraH (HamIaHaJWTaH) MalIOHHUHT YEeKIAHTAHJIWUTU (CYB TYFpUIAH-TYFPHU
VCUMJIMKHUHT WIIN3HW PUBOXKIIAHAUTAH KaTjlaMra eTka3ub oepuianm);

O TYNPOKJaH OYyFJIaHAJAWTaH CyB MUKIOPUHHHT KaMJIUTHU (JaTaHUHT KYI KUCMH KYPYK
KOJIaJIN );

o OeroHa yTiap pUBOKJIAHUIIMHU YEKJIAHUIIN (Mab3Kyp YTiap OynMaranaura Tydaitnu
Oapya CyB PKMHTA TETUIILIN OYyIaan);

o cyropuiura OepunaéTraH CyBHUHT aana Oyitnad Tapkanu® KeTMAacIUTH Ba TYMPOKKA
cUHTUO KeTMacauru (OyFIaHUII F03aCH Ba TYMPOKKA CYB CHU3WJIUIINA KaMasijun);

O JanajaH TamulamMara CyB TallDTaHMAciurd (CyB JraTjaH YMKMaWad Ba oOKaBara
TaluIaHManIn).

Kaiin otudaran ydra acocuid ad3ajuIMKAaH —TallKapd TOMYIJIATUO  CYFOPHII
TU3UMJIAPUHUHT Kyiuaaru Oup KaHda WKoOuil TOMOHIIapu MaBXy/:

1) TomMumnatu® cyropuil o3yKaHU (VFUTHH) YCUMIIMK PUBOXUHUHI Typiu (asamapuna
VCUMIIMK SXTUEXKUTAa MOC PaBUIIJA CYFOPHII CyBHUra KymuO Oepulll UMKOHUSITUHU SpaTajiH.
bynna Gepunaguran yrut Mmukaopu 50 % raga kaMaluIm MyMKHH.

2) TOMYWJIATHO CYFOPHIN TH3UMH CYB Ba O3yKaHHM JKWUH MaWIOHU Oyimdya OWp TEKuc
TaKCUMJIQaHUIIIMHU TabMUHIAWIU. ByHna ycumnukmnap Oup Xuidl pPHUBOXKIAHAIW Ba XOCHIU XaM
O6up BakTaa numaau. Hatuxana XocuiaIHU HUFUO OJMII OCOHJIAIIAIHN.

3) DPKMH JanacMHU YEKJIaHTaH paBUIIJA HAMJIAHWINM Jajnara MeXaHu3miap KHPUIIUTA
UMKOHMAT Konaupaau. Jlama KypuUIIMHM KyTUIOra XO0XKaT HWYKIWrd Oouc arpoTexHHUK
TaJ0MpIapHU CYFOpHIL OniIaH OUp BaKTAa OJIMO OOPHII MYMKHH, SbHU MEXHATHHU TYFPH TaIlIKHII
ATUIITa UMKOHUSAT SIpaTUIaIu.

4) cyropull BaKTHJIa JajajJaH OKaBa YMKMAraHjiurd OOUC TYHPOK 3pO3UsACU OyTKYI
Oaprapad >Tunaau. Ymoly kuxaT KaTTa HAMIA0IU Ba TEKUCIaHMAaraH MaioHiIapaa TOMUYAIATHO
CYFOPUIIHM KYJUTall allHUKca KaTTa camapa OepHUIIMHU KypcaTaiu.

5) CyBHH TYyNpOKKa IIMMIWIMIIUHUHT YEKJIAHTAHJIUTH €p OCTHU CYyBJapH CATXUHHUHT
KYTapuianb KETUITUTa UMKOHHUST KOJIUPMaNI1, JeMakK Jana OOTKOKJIAaHMAiIi Ba Iy pIIaHMaian.

6) cyropuira Oup BakTna OepuiaguraH CyB capUHHHT KUYUKIUTH KaMm J1eOCTIIH CYB
MaHOanapuaaHn (KyaykiaapaaH) ¢oinananumra, ku ymoy kam cyB OMJIaH KaTTa MaiJoHIapHU
CyFOPHILTa UMKOHHUST sipaTaau;
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7) sratiap opalMFUAard TYNPOK JOUMO KypyK Oynranmuru tTydaiam namaga Gemaon
10pub OeroHa YTiIapHHU YOMHO WYKOTHIN UKOHUATH SpaTUIIaIu;

8) ycumiMk wWiInM3 KariaamMu aTpodu JOMMO HaM OynraHnurda Oouc y epaa Ty3
WUFWIUIINATA [IAPOUT KOJIMAMIN;

9) ca03aBoTiiap Ba MOJHU3 SKUHJIAPUHU TOMUMIATHO CYFOpPWIITAHZIA ylap XOCHUJIMHHU CYB
Wuna KOO KeTHIH XaB(hu HyKomaau, sbHU XOCHI CU(DATUHUHT OY3WITUIIHN 103 OepMain;

10) Tomumiatu6 cyropuiina jganaHu Oymaxnapra (cekropiapra) OYIud CyFOPHIIMIIM
KyBypJiapjaru 00CUMHHM XyzAa Oanana OYIuImuHA Tajnad d3TMaiau. Yoy )KUxXaT HacOC HapXUHH
Ba CYFOPHMII JaBPUJIATH SKCIUTyaTallMOH XapakaTJIapHU KaMalTHPHUINTAa UMKOHUSAT sIpaTaju.

ToMumnnaru® cyrOpUIIHU KYJUIAIIHUHT XaKUKUH caMapacura 3pHIINLI YYyH YHU TaaOuK
KWIyBuUM maxc (dpepmep) TU3UM TYFpUCHAA TYIMK MablymMOTra 3ra OYJIMIIM Ba TU3MMHHMHT
ad3aJuIMKIapura TYIMK UIIOHUIIA MyXUMJIUDP.

ToMuunaru® cyropHIll YCYIUHH TaJOUK KUIYBUM (epMep TU3UMHHUHT a(3auIMKIApUHU
Oup HWUIMK SKUHIapAa OWpUMHYM HMIgaéKk XUC KMIUIIM MYMKHMH. MacangaH, TOMYWIAaTuO
CYFOPUIIHM KYJJIaraHja raxTa XOCHJIMHH 3pTapoK Ba OMp BaKTAa MHUIIUO ETHWIMIIUHUHT Y3UEK
XOCUJIHUHT MCCHUK KyHJapJa KUHHaIMacaaH HUFUINTUPUO ONMHMIIMIA MMKOHUAT spaTalu.
Xocwid 3pTra MUFUIITHPUO OJMHIaH JAajafa KeHuHru Taalupiap xam Epyr KyHJIapaa Xed
KMMMHYMIMKCU3 aMajra OMHUpUIIaIu.
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V]IK 627.814

CYB OMBOPJIAPU SKCIMNYATAUUACU ULLOHYITUITUTA TABCUP
ATYBYU SKOJIOIMMK OMUIIIIAP

@.A. I'annapos, C.A. Mamamoe
B.J[. ’Kypun nomuoaeu CAHUUPHU

CyB oMOOpIapuHU WIUTATUITHUHT WITOHWIMJIMTHHU TabMUHIIANIIA OOIIKa OMIIIIAp KaOu
SKOJIOTMK OMMWJUIAp XaM MyxuM axamuarra osra. CyB omOopiapu  3KCIUTyaTaluscu
WIIOHWINJIUTATA TabCHUP OSTYBYM SKOJOTHK OMWIUIAPHHUHT TabCUPJIAPU XaB3aJard CYBHHUHT
cuaTUHU Y3rapuild HaTWXacuaa (arpecCUBIMTHUHHU OLIMINU, 03acCHAa TYpJd HapcaJapHUHT
Cy3u0 IOpHIIH, JJOWKAHWHT OPTHUIIN Ba OOIIKAa) CyB OMOOPH THAPOTEXHUK HMHIIOOTIApUIA PYH
Oepuii MyMKHH OYJIraH y3rapuiuiapaa, KoJIraH KHCMH 3¢a oMOOpAaru CyB XOJIaTUHU Y3TrapHIln
HaTmwkacuaa (CyB MOMMO 4YalKanuO Typaau, alfHWKCa IIaMoJI Ky4iu OyimamuraH Xyayiapaa)
KUPFOKJIApHUHT I0BIIIMO OepKapop y3rapyByaH Xonaraa Oyiauimuga HaMo€H Oyman.

lynnaii Kuaud, CyB OMOOPWUHHM HIIUTATHIN HITOHWIMJIMTUTA TahCHUP ATYBUH IKOJIOTHK
OMMJUTApHU OMp Heda rypyxra axpaTud KypcaTUIl MyMKHH:

CyB OMOOpHUIAaru CyBHUHT (PU3UK XO0JIATUTA TABCUP 3TYBYH THIPOJIOTHK OMUILIAD;

CcyB oMOopuJaru CyBHMHI KHUMEBHMH Xonartura (cudaTH) TabCUp ATYBUM THUAPOXUMHUK
OMHJILIAp;
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CyB oMOopujard CYBHUHT XaM (H3UK, XaM KUMEBUN XOJaTiapura TabCHpP OSTYBUH
TUAPOOHOJIOTUK OMUILIIAP.

CyB ombopugaru cyB (U3HK XOJIaTUTa TabCHpP S3TYBYM OMIILIAp CYB OMOOpHIaru
CYBHUHT TYPFYH €KM TEKHC y3rapyBuyaH XOJATHHU H3[aH YUKApHII OpKalu XaB3a arpodujaru
Ba3MATHH Oekapopiamtupanu. Macanan, cyB oMOoOpuIard TYJIKHHIAP TE3MUTH Ba TeOpaHHII
aMIUTUTYITACUHUHT KECKMH OUIMIIM CyB OMOOpHM TYFOHM Ba alHUKCAa XUMOsUIaHMaraH
KUPFOKJIAPUHU HOTHUHY XoJIaTra oiaubd Kenaau. KuprokjIapHU FOBUIUINM, KY4dUO TYMIMIIH pYH
O0epagu. by Oup TOoMOHAaH cyB TyOWHHM JOWiKa OOCHINM HaTH)Xacuja CyB omMOopw ¢ounmanu
XQKMUHU KaMmaiuimwura oiu0 Kelca, UKKHHYM TOMOHJAH CyB OMOOpPU KHUPFOK IOJOCACUHU
Oy3WJIWINY Ba yHJA IIAKJUTAaHTaH OMOIIEHO3HU y3rapumura cabad oymamu.

CyB omOopugar CyBHHHT KHUMEBUH XOJaTUra TabCUP OTYBYM OMHIIJIAP CYBHUHT
cuaTuHU Y3rapTUpPUII OpKadd CyB OMOOpPH HHIIOOTIAPH XOJIATUHU (TUKWJIMO KOJIMIIIH,
3aHTJANIMHU TE3/AllyBH, YHPHUINK) Oekapopiamrtupagud. YOy OMHIIJIAPHUHT TabCUpPIIapU
ndocnanran arpeccuB CyB OwiiaH CEKMH-acTa €KW OWpJaH TabCUP OSTHUIN OPKAIM HaMOEH
oynmanu.

CyB omOopu akBaTopusicura TalllaHa€TTaH YUKUT CyBJap, YHUHI HM4YMJa YycraH Ba
KYpUTaH YCUMIIMKJIAPHUHT KOJJIUKJIApH, CYB Myxodazacu 30HACHUaH OKHO TYIITaH JTOUKAIUKIap
Ba OomIKa U(MIOCTAHTUPYBYH OMUJITIAP CYB OMOOPH CYBH cHaTHHU EMOHIAIITUPYBYH cababiap
caHanmumaau. AWHUKcCa, CyB OMOOpHM HYHMIa KOJMMO KeTraH Ba KEHMHYAIMK YHUHT caé3
KucMmilapuna (KynTukiapuaa) Yyecud Kypuran YCUMIMKIAPHUHT KOJIUKJIAPUHU CYBJAAa YUPHUILU
HATWKACUJA CYBJa OJITHHTYTYPT BOJAOPOJ Ty3JapH Kymaiuiu 103 O0epaau. Ty3nmapHUHT cyBIaru
MUKJIOPUHU KYNaWUIIM CYBHUHI AarpecCUBIMTMHM OPTTUPAAM Ba HMHIIOOTJIAp MeETall
KUCMJIADUHHM T€3 3aHTJAIIUTa (YUPUIINTa) OO KeTaau.

Mucon tapukacuaa Xanyouin AMepukanuar CypuHaM MamiiakaTuaard bpokomoH1o cyB
OMOOPHUHUHT UITa TYIIUPUIIUIIIIA F03ara KeNraH Ba3usaTHH KenTupuil MyMmkuH. CyB oMOOpuHU
TYIAUPUIUIINAA CYB OCTHAA KOJNHO KeTraH TPONMHMK YPMOH OPTaHMK MACCACUHUHT YHPHILIU CYB
oMOopHuaa KUCTOPO €TUIIIMOBYIIINTY Ba OATUHTYTYPT BOJOPOJHU KYIIad axpanuld YUKHUIINATA
cabab Oynran. Hatwkama cyB omOopH Xyaynwaa KyJlaHca X Taimo Oynumu OwnaH Oupra
MHIIOOTNApHHU (Aol 3aHriamuy coaup Oynran. Ymoy oxkubaTiapHu O6aprapad KUIHII Y4yH 3ca
CyB oMOOpH YMyMUH KUWMATUHUHT 7 % wura TeHr KymumMya MaOjar capduaHUIINTa TYFpu
KEJITaH.

CyB omM00pH akBaTOpHUsACHAA YCraH YCUMIIUK KOJITUKJIApU Ba YHTA TallUTaHTaH Xap KaHaan
Cy3u0 IOPYBUHU KHCM CYB OMOOPH MHIIOOTIAPUHU UIIOHWIN UIUTAIINTA CAIOUNA TabCUpP KUIIATH,
MHIIOOTJapra OKUO KeiraH >KHUCMIap TUKWINMO KONuO, ylnapHH HIIMHU EMOHJIAIITUPUIIM Ba
XaTTO MIIJAH YUKAPUIITU XaM MyMKHH.

bynnan Tamkapu cyB oMOopu xaB3acua aMoJl TabCUpUIa CYB XapaKaTIaHUIIU TE3JIUTU
Ba TYNKUH OalaHIJIMTUHU IOKOPU OYIUIIM KHUPFOKJIAPHH IOBWIHO, yIapHU TAIIKWI 3TYBYH TOF
KUHCIApUHU (acocaH TYNPOK Ba YHM TaUIKWJI OSTYBUMJIApPHU) CyBra TYIIMIIA Ba YHU
U(IOCTAHTUPHUIINA MYMKUH.

CyB oMmOopuaa cyB aJMalIMHYB XKapa€HIapUHH KyJla CEKUHJIANIYBH XaM CyB CHU(paTUHU
E¢MOHJIAIIYBUTA, XYCYCaH YHMHT MHUHEpPAIU3alUACUHU OpTUIIHra cabad Oymaau. AWHUKca 4y
3oHamapuaa >kounamran (Tymaxyn, Lypkyn kabw) Ba kynm xap3anu (Tysmyiiua kabu) cyB
oMmbopiapuaa CyB alMallMHYBUHWHT CEKWHJIWTH WHTEHCHUB OYFJIaHUII [IApOUTHAA CYyB
oMOOopHUIaru CyB MUHEpaIU3alUCUHN OPTUIINATA OJU0 Kenmaau. AWHUKCca Ky XaB3anu TysMyHuH
ruapoy3enuHuHr CyntoHcanxkap Ba KymOynok cyB omOopiapuaa CyB amMalldHYBUHHHT
MACTIAUTH yJlap CYBU MHMHEPATMU3ALUACUHUHT KyTapuiudiura oyiuld keiamokaa. Ymoly cyB
oMOopiapy CyBHHHM XaB3aHUHT OOILIKa CyBJIapu OWIaH apaJaliTHPUO WIUIATHLIHN WYira KyWHIn
3ca Kymum4a Kyd Ba MaOJariapHu Tajnad Kuiaiau.

CyB omOopiapiHH MIUTATUIN jKapaéHuAa cyB oMOOpH/Ia IIAKIIJIAHTaH THAPOOUOIIEHO3HU
acpall yHJa SIIOBYM OWOJIOTHMK TYypJapHH SIIall MyXUTUHH TabMHUHJIAIIra WMKOH SpaTaju.
Wppuramnus makcauiapuja HIUIAaTHIAIUTaH cyB omOopinapuaa ymoly Bazudanu Oaxapum yra
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MYIIKYJ O¥Jiicana, yHH Ha3aplaH KOYMPMACIUK aTpod-MyXUTIArd OMOTUTHK XWJIMa-XUAJUTHKHU
acpalb KOJIMIITa 0O3THHA Xucca OYInu0 Xu3mMar Kujaau.

[Myngait kunub, cyB oMOOpIapUHU HIILIATUII HINOHWIHIUTUTA TAbCHP dTYBYH IKOJIOTHK
oMuuIap CcyB omOopuaa Ba YHHMHT CyB Myxodaszacu 30Hacuja ro30epaauraH xapaéniap
HaTWXKacugaa CyB CU(MATHHH Y3Tapulld Ba yYHH HHINOOTIIAp TEXHUK XOJIATUTA TabhCUP ITHUIIU
opkanu (apkaaHaau Ba 0axojgaHaIH.

Ym0y oMWUIapHU TUAPOJOTHK, THIPOXUMHUK Ba THAPOOMONIOTHK Typiiapra axparud
KypcaTuul MyMKHH. Xap OUp OMUJIHU 103ara KeJIMaciuru €KW YHUHT TabCUPUHH KaM OYIUIINHU
TabMUHJIAII YIyH YIApPHHUHT Xap Oupura amoxuaa €HIANIyB acoCHIa YJIapHHUHT 03ara KeJHIIH
cababnapuHu aHUKIAI Ba ymoOy cababnapHU OJIWHHM OJIMIN YOopallapuHU Oenruiaad amanra
OIIUPUII JIO3UM caHanaau (1-xkaaBan).

1-xanBan-CyB oMOOpIapu SKCIUTyaTaUsACH UIIOHWINIIUTUIA TAbCHP ATYBUU HKOJIOTHK OMHILIAP
Ba yJIapHU OJAMHM OJIMIIHUHT T€3KOp Taadupnapu

Cys OMOOpUHHU UIIOHYIN
Ne | umumammra TabCHP 3TyBYH | TabCUpIAPHUHT OJIJUHU OJIUITHUHT TE3KOP Taa0upiapu
9KOJIOTHK OMUJLIIAP

CyB 103aCHHH TOUMHH Ky3aTUII UITUTAPUHU HynTra KyHnII.
CyB oMOOpu aKBaTOPHSCHHHM Xap HWIH  YCUMIIHUKIIAp
KOJAMKJIAPUIaH TO3aJalll UIIJIAPWHH OJTU0 OOpHIIL.

CyB omOopugaru cyB Cu(paTHHUHT
EMOHJIANTyBH (arpeCcCHBIIAIITYBH)

CyB 103aCHHHU JOUMHH Ky3aTHII UIINIApUHU Hynra KyHum.

CyB oMOOpH aKBaTOPUSACHUHU Cy3WO FOPYBYH YCUMIIHKIIAD
KOJIIMKJIApy Ba JKUCMJApllaH To3ajalll HIJIapUHU JOUMHH
paBumiga oaud OOpHIL.

CyB omOopumara CcyB Io3acupia
VCUMIIMK KOJJUKJIApH Ba TYypiu
KUCMJIAPHHUHT CYy3U0 FOpUIITU

CyB oM0Oopu arpoduHM AOMMHUH Ky3aTHII HIUIApUHU Hynra
KYHHuIIL.

CyB oMbopua TYIKUH Naino OYIUIIN Ba YHUHT KUPFOKJIApPUHU
IOBHJIMILIMTA KapIIU TaA0UpIapHU amMalira OMIHPHIL.

CyB om0opH XaB3aCHHUHT JOWKara
Tynmumm — HaTWxkacuna  Qoimanu
XaKMHHU KaMaUWIIN

CyB omOopura TanuriaHaéTran CyBiap CH(AaTHHH Ky3aTHII Ba
YpraHnuiiay uynra Kyuui.

CyB OMOOpMHHUHT KyJIMaKKa aijlaHaJuraH yTa ca€3 Ba ajJoxujaa
KOWUJAITaH KHYMK KHCMIIApUHU AaMOanap OuiaH TYcuO ynapHH
CyB OMOOpHIaH aXXpaTHO TaIlIall.

Cys MUHEpaIH3aUICUHUHT
OpTHIITN

CyB oMOopu ycumiauKIIap manmo OymamuraH caé3 KHCMIIapHHHU
Ky3aTHII HIUTAPUHH WYIra KyHum.

Veummukaap Komnaiiauran caés KUCMIapHH HIOKH GOpHYa CyB
oMOopuman axparud Tanwiad YCUMIWK  YCcHIIHTa  Wya
KyimMaciuk.

VcuMTuKIapaaH To3anam HIUTApHHA MyHTa3aM OJIH6 GOpHILI.
CyB om0Oopmma IOKOpPH CyB YyTiapm OwWiIaH KOIUTaHAIWUTaH
KHUCMIIapuJa CyB VyTiapura Kapmu OHOJOTHK  Kypail
YopaJapuHU KyJIIall.

CyB oM0OpH XaB3acu KHUCMIIAPUHU
VCUMIIMKJIap KOIUIalln

CyB Myxodazacu 30HacCH MyHTa3aM uYerapajlapuuHH aHHUK
CyB omOopu cyB wMxodaszacu | Oenrmiaii Ba y epja JOUMHIA Ky3aTyBHHU HyJra KyHuI.

XaB3acu 4YerapajapuHu Oy3WINIIH CyB Myxodazacu 30Hacuia ¢akaT pyxcaT ITHIATAH XYKaJUK
¢$aonuATHHN 0O OOPUIINIINTa DPUTIIHIIT

Wppuramus cyB oMOOpIapyuHU SKCIUTyaTalHsl KIJIAIIIA I0OKOPHIa KEATHPUITAH YKOJIOTHK
OMMJUTApPHU XHCOOTa OJraH XoJiJa, WOMWIMHY Y0opa-TaAdupiap ¥3 BaKTHAA PeKalallTHPHINO
onb Oopwmiica, ymapaa y4upad TypaguraH HOCO3JIUKIAPHH, aBapus XOJATIAPUHHU OJIU OJUHHO,
CyB OM60pI/I OKCITyaTalludACH HWHIOHYIWIWUTHU SAHaAa OpTaAu Ba TaKOMWJJIallaauv, CYB OM60pI/I
3axypacHiard CyBJlaH dca camapaiad (oiaiaHuIITra SPUIIHIAIH.
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VK 631.4

O POJIN PEK B 3ACOJIEHMM NOYB PABHUH ASEPBEANOXAHA

M.A. A6oyes
HUnemumym Ieoepagpuu HAH Azepbatiodcana

Paboma ewinonnena ma ocrnoge 00606ujenHo20 Mamepuana no XUMUYECKOMY CHOKY 3d
MHo2oemHull nepuod. Konuuecmeo pacmeopenHvlx coneli 6 peuHvlx 6o0ax Azepbatiddcana
onpeodeneHo no UOHHOMY CMOKY. BvisigneHno, umo 6 600ax pex npeganupyrom cemb pasiuyHblX
cozell: 2uOpoKapOoOHamul KAnbYus U MacHus, cyib@amol Karbyus, HAMpUs U Ma2Hus, Xi0pucmole
Hampui U MasHull. Ycmanosieno, 4mo uHmMeHCUSHOCMb XUMUYECKOU Oenyoayuu noumu 6 6 pas
npesviuiaem cpeoHuti MUpOBolU noKa3amens.

Method of graphic description developed to perennial middle price of the chemical
composition of the mountain rivers of Azerbaijan according to in the article for the first time and
solved salts have been determined. He has been known that seven salts in waters of river:
Calcium hidrocarbonate, calcium sulphate, magnesium hidrocarbonate, magnesium sulphate,
magnesium chloride, natrium sulphate and natrium chloride has solved. Triangles of received
ion allow to specify group and type of the class of the waters quickly. The role of the chemical
denudation also essential. Its intensity almost six times exceeds the average world index.

B coBpemeHHOM 3acoyieHWM TOYB NPEATOPHBIX paBHUH A3epOaiikaHa TJIaBHYIO POJb
UTpaloT COJIM, MPUHOCHUMBIE PEKaMU C OKPYKAIONIUX HAKJIOHHBIX PaBHUH TOPHBIX CHUCTEM
Mamnoro u bonsmoro Kapkaza. DTH TopHBIE CHCTEMBI CIIOKEHBI MOPOJAaMH, OOOTaI[EHHBIMH
JIETKOPAacTBOPUMBIMU  cojiaMu.  [lopoasl  rop, OKpyXaloliuX MOpPEeArOpHbIE  PAaBHUHBI
AzepOaiikaHa, SBISIOTCA OYEHb PBIXJIBIMH M JIETKO IOJBEPTAIOTCS BBIBETPUBAHUIO. PedHOi
CTOK, YCTPEMJISISICh O YKIOHY MECTHOCTH, HECET C CO0Oil OrpoMHOE KOJIHMYECTBO TOHKOTO
B3MYUYEHHOT0 MaTepHaya U paCTBOPEHHBIX XUMHUYECKUX BEIIECTB.

Just Toro 4ToOBI MONYYUTh HEOOXOAMMOE TMPEACTABICHHE O KOJIMYECTBE COJICH,
MPUHOCUMBIX pEeKaMH, HaMU ObUIM MCIOJIb30BaHbI JaHHBIE 110 MUHEPATU3AUU U XUMUYECKOMY
COCTaBy peUHBIX BOJ. Mcronb30BaHHBIC JaHHBIC CTAIIMOHAPHBIX HAOIIOMCHUI HAJ XUMUYECKUM
ctokoM 1o 2007 ronx 3aperucTpupoBaHbl Ha 124 MyHKTaxX peK, pACHOI0KEHHBIX B Pa3JIUUYHBIX
¢usuko-reorpaguueckux ycinoBusx. MopdomeTpuueckue MoKa3zaTeld IO paccMaTpUBACMbIM
MMYHKTaM PEK KOJICONIOTCS B IIMPOKUX Mpenesiax: Iomanab Bojgocoopa - oT 6,94 mo 2460 KM ,
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cpenusisi Beicota BogocOopa — ot 490 no 3070 M, anuHa pek - oT 5,5 mo 135 kM u cpenHuit
B3BEIIEHHBIN YKJIOH pek — oT 11 no 157 %.

PacTBOpeHHBIE B pEUYHBIX BOJAX BELIECTBA HE CIIY)KAT TOYHOM MEpPOH BCEX IPOAYKTOB
XUMUYECKON AeHynaluuu, 00 coaepkaT TakkKe 3JIEeMEHTbl HeJCHYAAllHOHHOTO MPOUCXOKICHHUS.
K nmocimenHuM  OTHOCATCS  BelleCTBA OHMOTEHHOTO  IPOUCXOXKACHHS, TNPUHOCHMBIE C
atMocepHbiMU ocagkamMu U T.a4. [6]. K coxkaneHuio, BHIWICHUTh BEIMYUHY XHUMHYECKOU
JEHyJallul M3 CTOKA PAaCTBOPEHHBIX BELIECTB PEK MOJKHO JIMIIb JJIs OTAEJIBHBIX PETHOHOB,
00€CIIeUYeHHBIX MOJHON TUAPOXMUMUYECKON MH(OpMaIueld U pa3HOCTOPOHHEH XapaKTEePUCTHKON
BojocOopoB. CTOK pacTBOPEHHBIX BEILIECTB SBJISETCS CYMMOW HOHHOTO CTOKa, CTOKa
OpraHWYEeCKHMX M OHOTeHHBIX BEIIECTB, MHUKPOIJIEMEHTOB M MHUHEPAJIbHBIX KOJUIOUOB.
OCHOBHYIO €ro 4YacTh COCTaBJIS€T HOHHBIA CTOK (okoino 90 %), ocTambHBIE COCTaBIISIIOLINE
WUrparoT HE3HAYUTENbHYIO posib. Hanmpumep, mo opueHTHpOBOUHBIM pacueTaMm [.A. ['aueunnanse
([5], cpenuuii ctok OMOTEHHBIX BewlecTB ¢ TeppuTopuu ['py3un cocrasiser okosno 1 % HMOHHOTO
CTOKa, CTOK opraHuueckux emectB — 4 % u T.4. [Io3TOMy KOJIMYECTBO COJEl, MPOHOCUMBIX
peKaMu Ha COBPEMEHHOM 3Talle€, BO3MOYKHO IPOBECTH, B OCHOBHOM, IO MOHHOMY CTOKY peK.
Hamu o6paboTaHbl MHOTOJIETHHE JaHHbIE [0 XUMHUYECKOMY CTOKY CTallMOHapHBIX
THIPOMETPUYECKUX ITYHKTOB TOPHBIX pek A3epOaiikaHa U 0 HUM YCTaHOBJIEH 00BEM CPETHETO
WOHHOTO CTOKa Mo (pu3uKo-reorpadpudeckum paiionam (tadi. 1)

Tabnuna 1-MoHHBINA CTOK peK pa3IudHBIX TEPPUTOPHUI

Teppuropus WoHHBIN CTOK, MITH TOHH
FOsxuBIH ckioH bonemoro Kaskasza 1,90
[InpBan 1,72
CeBepo-BOCTOUHBIN CKIIOH bonpmoro Kapkasa 0,49
Jlenkopan 0,57
HaxuueBan 0,38
Maisiii KaBkas 1,66
T'obycran 0,28
Bcero 7,00

Takum oOpa3om, ans Bcell TopHOM Tepputopun AszepbaifjkaHa 3a oOmUH CTOK
PAacTBOPEHHBIX BEIIECTB MOXKHO MPHUHATHh 3HAYE€HWE HMOHHOTO CTOKAa, PaBHOTO 7 MJIH T/TOJ
(141 t/xM).

Hammmu uccnenoBanuamu [1, 2] ycrtanoBieHo, uto Ha bonsmom u Mamom KaBkaze
WHTEHCUBHOCTh XUMHUYECKOW JAEHYAAIMU YBEIUYUBAECTCA C BHICOTOM. B oTimumMe OT ykazaHHBIX
TOpHBIX oOmactel B Tamblie, HA00OPOT, HHTEHCHBHOCTh XMMHUUYECKON NEHYJAllMU C BBICOTOU
yMEHbIIIaeTCa. OJTO CBS3aHO, TJaBHBIM 00pa3oM, C TIOCIIEIOBATEILHOCTHIO  CMEHBI
JIUTOJIOTUYECKOTO COCTaBa MOPOJ MU KOJIMYECTBOM BBINANAIOMIMX OCAJAKOB. BepxHsAs 4acThb
TEPPUTOPHUU CII0KEHA B OCHOBHOM, TPYAHO Pa3MbIBAEMbIMU BYJKAHOI'€HHBIMH MOPOJAAMHU, TOT/AA
KaK B HIDKHHX 4YacTsIX OOHaXAIOTCS MONIHBIE OcamovyHbie Toumu. B JleHkopaHCKo# obiacTtu 1o
HaIpPaBJICHUIO K MPEArOpbI0 KOJUUYECTBO OCATKOB yBeIMUMBaeTcs. B pe3ynbraTe MHTEHCUBHOCTD
XMMUYECKOW JIeHyJalluu HapacTaeT OT BEPXHEW 30HBI TOp K NPEAropbsiM, H3MEHSSICHh OT
0,025 MM mo 0,13 mMm/ron.

TakuM 00pa3oM, WHTECHCUBHOCTh XMMUUYECKOW ACHyAalMu Ha Tamblie, B OTIUYHE OT
bonbmoro u Manoro KaBkaza, ymeHbIIaeTcs € BBICOTOM U COOTBETCTBYET HU3MEHEHHIO
WHTEHCUBHOCTU MEXaHMYECKON neHynaunuu. CKOpOCTh MEXaHWMYECKOW AEHYIAIlMU JOCTUTaeT
HauOoONBIIUX 3HAUYCeHHW B oOmactu bonbmoro KaBkasza, rie ee cpefHsis BeITWYHWHA COCTaBISET
0,530 mm/Ton.

I'opusle o6nactu Manoro KaBkaza n Tamnsia oTIn4aroTcst ropa3io MEHbIIEH CKOPOCTHIO
MEXaHMYECKOW JeHynanuu. B STHX TOpPHBIX 007acTAX CpeaHss CKOPOCTh MEXaHWYECKOM
nenynanuu gocturaet 0,040 mm/ron. UccnenoBanust C.A. AxyHnnoBa [3] mMoKa3sIBaloT, 4TO 3TO B
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13 pa3 menbie, yem B obnactu bonbimoro Kaskasza. DTu pasnuuus cBsi3aHbI, MPEXKAE BCETO, C
JUTOJIOTMYECKUM COCTaBOM MOPOJ, Mpe/cTaBieHHbIM Ha bonbmoM KaBkasze nmpenmyiiecTBeHHO
OCaJOYHBIMHM TOJIIAMHU, JIErKO MOJalouMMucs pa3MbiBy, a Ha Manom KaBkaze u B Taunbliie -
YCTOMYMBBIMH K I€HYJALUN BYJIKAaHOT€HHBIMU MOpoaaMu. Kpome Toro, oTMeUeHHbIE pa3indus B
M3BECTHON Mepe OOYCIOBIEHBI TaKKe HM3MEHCHHSIMU B KOJIHYECTBE BBHIMAJAIONINX OCAIKOB,
JOCTUTAIOIMNX B BBICOKOTOPBsIX bompmoro Kaskaza 900—1400 mm/rox, Manoro Kaskaza - 600-
900 u Tansima - 7o 600 mm/roa. Ilo-BuIUMOMY, CYIIECTBEHHYIO POJIb UI'PAET TAK)XKE BBICOKAs
pacwieHeHHOCTh pefibeda U KpyTH3Ha ckiIoHOB Ha bonbimom Kaskasze.

I[To wuccnenoBanusim C.A. AxynnoBa [3], Ha bonpmom KaBkaze HHTEHCHBHOCTH
MEXaHWYECKOW JeHyAallid, B OTJIWYHME OT WHTEHCHUBHOCTHM XHMMHYECKON JeHyJalluu,
YBEJIIMUUBACTCS C BBHICOTOM, B COOTBETCTBHUU C W3MEHEHUEM KOJIMYECTBA OCAAKOB, KPYTU3HBI
CKJIOHOB, HMX MOKPBITOCTH pactuTeabHOoCThio. Ha Manom KaBkaze u Tanbliie TeHaeHUus
HapacTaHUsS WHTEHCHBHOCTH MEXaHMYECKOW [eHyJaluu HuMeeT OOpaTHYI HampaBIEHHOCTH
(MHBEPCHIO) U YBEIIMYHMBACTCS OT BEPXHEW 30HBI rop K WX IpeAropbsiM. OCHOBHOW MPUYUHOU
3TOrO SBIISIETCSA CMEHAa JIUTOJOTMYECKOrO0 COCTaBa MOPOJ MU 3HAUYUTEIbHAs BBIPOBHEHHOCTH
penbeda 1eHTpambHOW dYacTu Mamoro KaBkaza naBamMu TO3IHEIIMOIECH—TICHCTOIIEHOBOTO
BYyJIKaHW3Ma. ABTOPOM YCTAHOBJIEHO, 4TO 3a mnpenenbl bonbmoro KaBkaza B cpenHem 3a roj
BeiHOCHTCS 23,64 miH ToHH, Ha Manom Kaskaze — 1,14 ma tonH, m Ha Tanemme — 0,25 miaH
TOHH PBIXJIOOOJIOMOYHOTO Marepuana. 3HauyuTelIbHass YacTh BBIHOCHMOTO MaTepuala
HaKaIUIMBaeTCs B IIpejeliax HU3KOTOPHOTO I0sca, HapaliuBas KOHYChl BBIHOCA WM Jpyrue
aKKyMYJIATUBHBIE (POPMBI perbeda.

Takum oOpa3om, ¢ Tepputopuu A3zepOaiikaHa OOIIMI CTOK HAHOCOB 110 JaHHBIM
C.A. Axynposa [3] coctaBuser 25,4 MITH T/TOJ.

Jlns pacuera KOJMYECTBA pPACTBOPEHHBIX BEIIECTB, INPUHOCUMBIX AaTMOC(EPHBIMU
OCaJIKaMHU, HCIOJB3yeM CpelHee 3HaueHHEe MHUHEpaIU3alid aTMOC(EPHBIX  OCAIKOB,
BBITIAIAIONUX Ha TeppuTopuu AzepOaiimkana. [lo ganueiM I.I1. baitpamoBa [4] obmuii mpuxom
pPAacCTBOPEHHBIX BEMIECTB C aTMOC(EpHBIMH OCaJKaMU Ha TeppuUTOpuio AszepOaiimkaHa
cocrasmster 1,3 mutH 1/rox (15 T/kMP).

Jlns KOJIMYECTBEHHOM OLICHKH CYMMApHOW 3PO3MOHHOM JEATENBHOCTU IOBEPXHOCTHOTO
CTOKa Ha TeppUTOpUU A3epOaii’kaHa UCTIOIb3yeM YpaBHEHHE OallaHca, KOTOPOEe UMEET BUI:

W3p:WCH+(WpaCT-WaTM)9 ( 1 )
rie:
Wop— 00bEM TOJIOBOTO BBIHOCA POJUPYEMBIX BEIIECTB;
W, — roI0BOM 00BEM BBIHOCA HAHOCOB;
Wpaem—  TOIOBON 00BEM BBIHOCA PACTBOPEHHBIX BELIECTB;
W i — roJIoOBOH 00BEM pPACTBOPEHHBIX BEIIECTB, MPUHOCUMBIX aTMOC(HEpPHBIMU
OoCaJKaMH.

[loncraBnsaa B ypaBHeHue (1) momyuenHoe C.A. AXyHIOBbIM [3] 3HaueHUE IO CTOKY
HaHOCOB (25,4 MJIH T), MPUXO0JIa PACTBOPEHHBIX BEIIECTB ¢ aTMochepHbIMH ocaakamu (1,3 MIIH T)
no L.I1. baitpamoBy [4] 1 HallK JaHHBIE IO HOHHOMY CTOKY (7 MJIH T) MOJy4aeM

Wopr=WoirtH(Wpacr—Wan)=25,4+(7-1,3)=31 M. 1(625 T/kM°),

TO €cThb, OOUMI O00BEM TOAOBON JACHYAAIMH MCCIEAYEMOH TEpPUTOPUH COCTABISET
31 MJIH TOHH, YTO COOTBETCTBYET HWHTEHCHUBHOCTH JCHYIAllMH, PaBHON 625 t/kM’. Otcroza
ClIelyeT, YTO Ha XUMHUUECKYI0 AeHyAauuto npuxoaures 22,6 %, win 141 /KM,

Takum oOpa3om, Hamie UCCIEJOBaHUE IOKa3bIBA€T, YTO B TOPHBIX 00JACTAX
Azep0aiiykaHa MPOTEKal0T HWHTCHCHBHBIE APO3MOHHBIE MPOIECCHl, JOMUHUPYIOIIYIO pOJIb B
KOTOPBIX WrpaeT Mmexanuueckas aenynauus (77,4 %). Ponp XumMudeckod NeHyJaluu TakKxke
CyLIECTBEHHA. 3JeCh HMX HMHTEHCUBHOCTH (15,3 T/kM%) TIOUYTH B 6 pa3 IpEBBIIIAET CPEIHUM
MHUPOBOM MOKa3aTeib, KOTOPbIM cocTapisier o P.P. leamyxameroBy [7] 2,4 /KM,

-18 -



B pesymnbTaTe BBISBICHO, YTO B PEYHBIX BOJAX PECIyOIUKH PACTBOPSIOTCS B OCHOBHOM
CIEAYIONTNE COH: THAPOKAPOOHAT KalbIlHs, THAPOKAPOOHAT MarHus, cyibdaT HaTpus, Cyabdar
KaJbLUs U XJOPUCTHIA HaTpuil. [IoMHUMO 3TOTO, B peUHBIX BOJaX (32 UCKIIOUYEHUEM PEK F0KHOTO
ckioHa bonpmoro KaBkaza) B OCHOBHOM  pacTBOPSIIOTCA TUApoKapOOHAT — Kaiblus,
TUAPOKapOOHAT MarHus, cyibdaT Maraus, cyibpaT HATpPHUS U XJIOPHUCTBHIA HaTpuil. Bo Bcex
UCCIEAyeMBbIX peKax pacTBOPSIOTCS 2 BUAa cojeil Hartpus (cynbdaT HATpuUs U XJIOPUCTHIN
HaTpUi) U OJUH BUJ COJIeH Kaiblus (TUApOKapOOHAT Kajbllvs). B Bogax pek I0KHOTO CKIIOHA
Bbonpmoro KaBkasa npucyTcTByeT OJuH BUJ cojied MarHus (CyinbdaT MarHus), B pe4HbIX BOJAX
ceBepo-BocToUHOro ckiioHa bonemoro Kaskasza, Manoro Kaskaza m HaxuueBanckoit AP —
2 Buna conel (rumpokapOOHAT MarHUs W Cyidb(aT MarHus), a B peuHbIX Bojaax JIEHKOpaHCKOM
OpUpPOAHON obnmactTu — 3 BUAa cojeil MarHus (TUApOoKapOOHAT MarHus, Cyiab(paT MarHus u
XJIOpPUCTBIM MarHmii). JIBa Buma coseit kanpius (TUAPOKapOOHAT KalbIUs M CylIb(aT KaabIlHs)
PacTBOPSIOTCS TOJIBKO B PEUHBIX BOJAX KOKHOTO ckjoHa bonbioro Kaskasa.

Takum o0pa3oM, B peYHBIX BOJaX PECHyOJIUKHU PACTBOPSIIOTCA CEMb Pa3jIUYHBIX BHJIOB
COJICH M X KOJIMYECTBO COCTABISAET 7 MJIH T/Toj (Tadmd. 2.).

Tabnuma 2-PacTBopeHHBIE COMM B PEUHBIX Bojax AzepOaiiikan

Pexu cesepo- Peku 1oxHoro ckiona | Pexu Manoro KaBkasa Peku JlenkopaHckoi

BOCTOYHOT'O CKJIOHA o N
Bonpmoro KaBkaza n HaxudaeBanckoit AP MPUPOITHON 00IaCTH
bonwmioro Kaskaza
Ca(HCO3)2 Ca(HCO3)2 Ca(HCO3)2 Ca(HCO3)2
Mg(HCO:5), CaSO, Mg(HCO:5), Mg(HCO:;),
Nast4 Nast4 NaZSO4 Nast4
NaCl NaCl NaCl NaCl
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YIAK 631.6

OCHOBHBIE MPUHLMXIMbI HOPMUPOBAHUA 5
BOAOMNOTPEBHOCTU CEJIbCKOXO3AUCTBEHHbIX YTOAUN

K.C. Mycmacpaes, A.T. Kozvikeesa, A./]. Paoyes
Tapa3zckuti eocyoapcmeenuulii yrnugepcumem um M.X. [{ynamu

Ha ocnose pPEMPOCNEKMuU6H0Oc0 arnajiu3a MemoOoN02UYecK020 nooxood HOPpMUPOBAHUA
eodonompe6Hocmu CeNbCKOXO03AUCHBEHHBIX yZOC)MIZ onpedefzeHbl OCHO6HblE HANPABJIEHUAl UX
oanvHeuue2o COBEPUEHCMBOBARUAL.

On the basis of the retrospective analysis of the methodological approach standardization
water consumption agricultural area are determined the basic direction of their further
perfection

Pa3Butue 3emuenenus Kak crnoco0a yBENWYEHHS] OHMOJOTHYECKON MNPOIYKTUBHOCTH
HKOCHCTEM Hayauoch TOTJa, KOTJla MPUPOAHAs Cpella, €CTECTBEHHbIE OUOLIEHO3bl YK€ HE CMOTJIN
yIIOBJIETBOPATH MOTPEOHOCTH B MPOAYKTAX MUTAHUS PACTYILEro HacelleHUs IUiaHeThl. BHawane
9TO Pa3BUTHE HOCWUJIO HKCTEHCHUBHBIN XapakTep, TO €CTh LUIO 3a CYET PacUIMPEHUs IUIOMaJeH
CEIbCKOXO3MCTBEHHBIX YrOAWH, 3aTeéM OJHOBPEMEHHO CTalld MCIOJIb30BAaThCSl IPUEMBI
WHTEHCU(UKALIMK, TO €CThb OpOIIEHHWE C 1eJbl0 TOBBIIIEHUS BIAroo0ecreyeHHOCTH
arpoJlaHaAmagToB.

[Ipy 5TOM BEKOBOI OMNBIT MEIUOPALUHU CEIbCKOXO35MCTBEHHBIX 3€MEJb IMOKAa3bIBAET, YTO
YeJ0BEYECTBO JJIs CO3/aHMsI ONTHUMAJBHBIX YCIOBUI KYJIbTYpPHBIX pacTEHUH arpojaHAmadTHRIX
CHUCTEM, HECMOTPSI Ha OTPAHUYEHHOCTh BOJHBIX PECYPCOB B 30HAX OPOIIAEMOIO 3€MIIEAEIHS, C
LIEJIBIO MOJYYEHHUsI PEKOPIHBIX U MOTEHLUUAIBHBIX YPOKAEB COOTBETCTBYIOLIUX 3HEPreTUYECKUX
pPeCypcoB MPUPOIHOM CUCTEMBI MOCTOSIHHO TOBBIIIAIO0 HOPMBI BOJOMOTPEOHOCTH OPOLIAEMBIX
3eMeNb U, TEM CaMbIM, CHIDKAJIO UX IKOJIOTUUYECKYIO 3()(PEeKTUBHOCTbD.

Takum 00pa3om, HECMOTpPS Ha TO 4YTO MO 3aKOHY MNPHUPOIBl OPraHUYECKUX BEIIECTB
dbopmupyroTcs nanamadTHbIe U arpojaHAmadTHIE CUCTEMBI TOJIBKO 3a CUET TPAHCIUPALHMH C
JINCTOBOM MOBEPXHOCTU PACTEHUM, YETOBEUYECTBO HE CTPEMUIIOCH B CBOEH JEATEIBHOCTH JI€N1aTh
HEIOCPEACTBEHHBIE  IONBITKM K  CHUKEHUIO  HENPOAYKTHBHBIX 4acT€ll  CyMMapHOTIO
BOJIONIOTPEOIEHUS, TO €CTh (U3UUYECKOTO HCMApeHUss C TOBEPXHOCTH IOYBHI, a HA00OPOT
3aHMMAaJIOCh BOIIPOCAMM YBEIMYEHUS HUX IOJ NPEAJIOrOM PETyIMpPOBaHUS BOJIHOIO, COJEBOTIO,
TEIUIOBOTO UM IIHIIEBOTO PEXUMOB TOYBBI BO BCEX OJTalax pa3BUTHS MEJIHOPALNHU
CEJIbCKOXO3AMCTBEHHBIX 3€METb.

Ha ocHoBe 3akoHa mupamuasl sHepruu P. JImHgeMana MoxHO chOPMUPOBATH MTUPAMUJIBI
HOPMBI  BOJIOIOTPEOHOCTH  CEIbCKOXO3SIMCTBEHHBIX yroJuWi, TO €CTh arpojaHAmagdTos,
MOKAa3bIBAIOIME€ M3MEHEHHUS 3aTpaToB BOAbl sl (opMuUpoBaHUS OHOJOTHYECKHX Macc
KyJAbTYPHBIX pAaCTEHHH B TEXHOJOTMUECKMX LHKJIAX PETYJIMPOBAHUS M YOPABIECHUS HX
OCHOBHBIMH  (haKTOpaMH  JKM3HEJEATEIbHOCTU: TPAHCIHUPALMH PACTUTEIBHOTO MOKPOBA,
HKOJIOTHYECKOW  BOJOTMOTPEOHOCTH  CEIbCKOXO3SIMCTBEHHBIX  YroAwii,  OHOJIOrHYecKOn
BOJIOTIOTPEOHOCTH CEIBCKOXO03MCTBEHHBIX KYJbTYD, MIOYBEHHO-MEITUOPATUBHOU
BOJONOTPEOHOCTH arposianamadToB, 00ECNEeUUBAIOIIUX PETYIHMPOBAHUE MEIHOPATUBHOIO
pexxkruMa moyBslI [ 1].

VYpoxail cenbCKOX039MCTBEHHBIX KYJIbTYp B KOHEYHOM UTOTe (POPMUPYETCS B Pe3yJIbTaTe
npoaykuuonnoro npouecca ( [/11), npeacrasisionero coboil COBOKYMHOCTh CIOKHBIX (PUIUKO-
XUMHYECKHX PEaKuii, UCIIOIb3yEMbIX PACTHUTEIbHBIM OPTaHU3MOM JJIsi 00pa3oBaHus OMOMACCHI,
TO €CTh Ha OCHOBE TPAHCIHUPALMU PACTUTEIBHOTO MMOKPOBA.

bonpmoit wuHTEpEC I NAIBHEWIIEr0 COBEPLIICHCTBOBAHUSA TEXHOJOTUU OpOLICHUSA
CEJIbCKOXO03MCTBEHHBIX KYJIbTYP BBI3BIBAIOT CTPYKTYPhl CAMOIO CYMMAapHOT'O BOAONOTPEOICHUS
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opomaeMeIx 3emenb. CymMMapHOe BOAOIOTpeOIeHHE opomaeMbix 3emens ( £) cocrout wus

7y

TPaHCHIHUPALUU C JTUCTOBOU MOBEPXHOCTH PACTEHUH ( E;tqot) u $usngeckoro ucmapenus (£ ) ¢
_ gt b
IIOBEPXHOCTH IMOYBBI, TO €CTb £ = E, ¢ + Enot'

B ecTrecTBeHHBIX YCIOBUSX TpaHCIHUpPAIUS COYETACTCS C MPAMBIM ((PU3HIECKUM)
ucrapeHueM Bojbl u3 moyBbl. CyMMapHOe HCTIapeHHe, WU IBAMOTPAHCIIUPALINS, 3aBUCUT KaK OT
KIIMMaTHYECKUX YCIIOBUH, TaK M OT COCTaBa IMOYBEHHOTO MOKpoBa W pacturenbHocTH. C 3TOH
[ETBI0 ISl KaXKIOro Mecslla TeIoro Mepuoja Mo W3BECTHOW CpeaHed TeMmIiepaType BO3yxa
(1°C) m OTHOCHTENBHOW BIAXHOCTH Bo3ayxa (d, %) ompenensercs MOTEHIHAIbHOE (IpH
ONTUMAJIbHOW BIaroo0ECIeueHHOCTH) CyMMapHoe ucnapenue (3Banorpancnupanus) ( £,y ) 10

¢opmyne H.H. MBanosna: Enot=0.0018-K5(25+t)2(1—0.01-a), rie Kg - Onmomormveckui

K03 OHUITMEHT, YYUTHIBAIOIHNN 0COOCHHOCTh KOHKPETHOTO OHOIIEHO3a.
Kaxk HU3BCCTHO, MMOTCHIUAJIIbHAA 3BalOTpaHCIUpAllUg TOAPA3ACIIAIaCh HA IMMOTCHIUAIBHOC

WCIapeHUe ¢ TOBEPXHOCTH TMOYBHI ( Erzbot) W TOTCHIMAJbHYIO TpPaHCIHPAIUIO (E,twl«)

HPONOPLUOHAIBHO 3aTCHEHHOCTH MOYBBI PACTHTENIBHBIM IOKPOBOM ( f° p ), KOTOpasi U3MEHSIIACh
no spemern [2]: Ey, =(1-1,)-E,, u E,, = [, E,,.

[To cymHOCTH, PU3MYECKOE HCIAPEHHE C MOBEPXHOCTH ITOYBBI (E,?lbot) HE Y4acTBYET B
dbopMUpOBaHHH OMOMACCHI CEIHCKOXO3SMCTBEHHBIX KYJIBTYP W BO3HHKAIOT HENPOIYKTHBHBIE
3aTpaThl BOJBI, KOTOpHIE 3aBUCAT OT TEXHOJOTHU BO3JEIBIBAHUS CEIbCKOXO03IMCTBEHHBIX
KyapTyp. Tak  Kak  COBpEMEHHbIE  TEXHOJIOTMM  OpOLIEHHUS W BO3JEJbIBaHUS
CENIbCKOXO03MCTBEHHBIX KYIbTYp HE MO3BOJISIIOT UCKIIOUUTh UX U3 CTPYKTYpPHI BOJAHOTO OanaHca
OpOIIaeMbIX 3€Meb, HECMOTPS Ha TO, YTO OHHU COCTABJSAIOT TOYTHU IOJOBUHY CYMMapHOro
BOJIOTIOTPEOJICHUST CETbCKOXO3SIMCTBEHHBIX KYJIBTYpP, U BO3HHUKAET HEOOXOIUMOCTh YYUTHIBATH
WX TIPU OTIPEJICIICHUN BOAOTIOTPEOHOCTH CEIhCKOXO03SHCTBEHHBIX YTOIUH.

[TosTOoMy, COBEpIIEHCTBOBAHME TEXHOJIOTHU BO3/EIBIBAHUS CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYp Ha JIFOOOM 3Tare pa3BUTHSI MEIMOPALUN CEeIIbCKOXO03UCTBEHHBIX 3eMeJb JIOJDKHO OBITh
HalpaBlieHO Ha JHUKBUAANNI (U3MYECKUX HCIAPEHHM, KOTOpble HE YYacTBYIOT B
MPOAYKIIMIOHHOM MPOLECCEe PACTUTENbHOIO MOKPOBa U SBIISIIOTCA HENPOJYKTUBHOM YaCThIO
CYMMapHOTO BOJOMOTPEONICHHS CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, @ Ha MPAKTHUKE MOJIYyYUIIOCH
HAa000pOT, UCKAJIU MYTH UX YBEIUYEHUS.

Teoperuueckoe O0OOCHOBAaHHE OSKOJOTHYECKHM O€30MaCHOTO TPUMEHEHUS OPOIICHUs
MOKET ObITh IMPOBEJEHO HAa OCHOBE 3aKOHA COXPAHEHUs DSHEPruHu, TaK KaK paccMOTpEHue
mpoiecca BJIarooOMeHa MeXAy [eATEelbHOW TIMOBEPXHOCTBIO YYacTKa CYIIM M BO3IYXOM
HEeMBICTUMO 0€3 CBsS3W ¢ TmporeccoM TerioooMeHna. Kak mo0oit  ¢u3udeckuii mporecc
W3MEHEHUW M TPEeBpAIlCHHH, Mpollecc TEeMIO0OMEHa B KOHKPETHOM TOYKE MPOCTPAHCTBA 3a
M3BECTHBII NMPOMEKYTOK BPEMEHHM XapaKTepusyeTcs OajlaHcOM MpHUXOoJa U pacxoja SHEpruu,
HMHa4e roBOps, 3aKOHOM COXpaHEeHUs 3Hepruu [3].

Ha ocnoBe mnpunamumna Jle-Illatense W.I1. Afinapo [4], K.C. MycradaeB [5] w
I''A. CenuykoB [6] MOpeaOXUIN TOHITHE «IOYBEHHO-IKOJIOTHYECKUE MPUEMIIEMBbIE HOPMBI
BOJIONIOTPEOHOCTH  CEIBCKOXO3AMCTBEHHBIX  yrogui». Ilpum  pa3paboTke  METOAMKH
JKOJIOTUYECKOTO  HOPMHUPOBAHUSI  BOJOMOTPEOHOCTH  CENbCKOXO3SHCTBEHHBIX  KYIBTYP
WCIIOJIb30BaH MPUHIUIT SHEPreTHUYECcKOl cOanmaHCUPOBAHHOCTH TeIUla, BJIaru M HUTaTEIbHBIX
BEILIECTB C YYETOM IMPHUPOTHBIX PEKUMOB, TO3BOJISIOMINX 00ECIEYUTh COXPAHEHHUE dKOJIOTHUYECKU
0JIaroNpHUsITHOTO SHEPreTUUECKOI0 peKMMa B IMOYBE, 30HAX a’palluy U HACHIIIEHHE TPYHTOBBIMU
BOJIaMU arpojaHamagToB.
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C oroit menbto W.II. Aiimapo [4], XK.C. MycradaeB [5] u I.A. CenuykoB [6]

WCTIOJIB30BAIM  KOMIUIEKCHBIM  THApOoTepMuYeckuid mokazarenb (R) M.U. Byasixko [7],
MPEACTABISIOMIUNA CcO0OM OTHOIIEHUE paauanuoHHoro Oamanca (R ) K 3arparaM Termjia Ha

Wcrapenue BhImaBIix ocaakos (LO.): R = R/ LO. .

[IpeumymecTBa 3TOro mokazaTenss Nepel JIpYrMMH  OYEBHJHO: BO-NIEPBBIX, OH
XapaKTepu3yeT YCIOBUS TEIJIO- W BIArooOECHEYeHHOCTH PAacTeHUil, TO €CTh OHOJIOrHYecKHe
IIPOLIECCHI; BO-BTOPBIX, ONPEIeNsieT B 3HAUUTEIbHOM CTENeH! yCIoBUs (POPMUPOBAHUS TIOUYBEHHBIX,
TUIPOTEOJIOTUYECKUX M TeOXHMUYECKUX YCIOBUH U, B-TPEThUX, IO3BOJIIET YYECTbh XapakTep U
MHTEHCUBHOCTh aHTPOIIOTE€HHOMN JESTENBHOCTH.

Hayka ecTp cucrema ymnopsoYeHHBIX 3HAHUWA, HCTUHHOCTH KOTOPBIX IpOBEpsieTCs W
MIOCTOSIHHO YTOYHSIETCS B XOJ€ OOIIECTBEHHOM NPAKTUKU W MBICIUTEIbHON JesITelbHOCTH
yenoBedecTBa. OHa 0a3UPYIOTCS HA MO3HAHUU W IPABUJILHOM HCIIOIb30BAHUHM OCHOBHBIX 3aKOHOB
[Ipupospl, TO €cTh 3HAHUE ITUX 3aKOHOB B COYETAaHUU C MH(POPMALIMOHHBIM 00ECIIEUeHUEM, JIEKHUT
B OCHOBE COBEpPUICHCTBOBAHUS METOJOJIOTMYECKUX TPUHIMUIIOB HOPM OpOIIEHHUS B 00JacTH
IIPUPOIONOJIB30BaHUS.

[Tockonpky ¢pusnueckue (akTOpbl CIyKaT HEOTHEMIJIEMBIMU KOMIOHEHTAMU HPUPOAHOU
Cpellbl, B KOTOPOW MPOUCXOJMIAa IBOJIIOLMS, TO €CTh JIaHAIMA(QTHBIE CUCTEMbI B OOJIbLICH WU
OTHOCHUTEJIbHO MEHbIIEH CTENeHW aJanTUpPOBaHbl K HUM, Ui (U3UUYECKUX (PAKTOPOB HOPMOM
ABIIETCS HE IOJHOE OTCYTCTBUE (akTopa, a ONpeNeJeHHBIH YpPOBEHb €ro BBIPAXKEHHOCTH.
[TooTromy HOpMupoBaHHE (U3NYECKUX (AKTOPOB OKpPYKAIOIIEH Cpelapl 3aKIoYaeTcs B
YCTAaHOBJICHUU TPEX HOPMATHUBHBIX BEJIMYHH: Ha OCHOBE 3akoHa MuHUMyMma FO. JIlubuxa —
MUHHMMAJIBHO HEOOXOJMMOIr0 YpPOBHS, ONTUMAJIbHOCTH - ONTUMAJIbHOTO U TOJIEPAHTHOCTH
B. lllendopna — mpenenbHO AOMYCTUMOIO YpoBHS. B CBsA3M ¢ TeM, UTO B HacTosllee Bpems
HAOJIIOIAI0TCS, KaK MPAaBWIJIO, TOBBIIICHHBIE YPOBHH BO3ACUCTBHS (PU3NYECKUX (AKTOPOB Ha
arponanamadrax, HaubonblIee 3HAYEHHE B pElVIAMEHTAllMd BPEIHOTO  BO3JEHCTBUS
MIPUHAJICKUT OTpEIETICHUIO «IpeaeabHO-10IYCTUMOTO YPOBHS aHTPOIIOrE€HHOMN
NEATEIBHOCTI Y.

ArpomanmmadT, ¥ B TOM YHCIE II0YBA, B YCIOBUAX XO3SHCTBEHHOW ESTEIBHOCTH
HKOJIOTHYECKH HEYCTOMYMBBI M TMOATOMY TpeOyeTcsi pa3paboTka KOMIUIEKCA YIPaBIISIIOIIMX
MEPOIPHUATHI C [ETbI0 ONTUMHU3ANNH UX (GYHKIIMOHUPOBAHUS: TIEPEBOJ] B PEKUM TUHAMUICCKU
YCTOMYMBOrO Pa3BUTHUS C HAOOPOM M3BECTHBIX IO CIIOCOOY, METOly, MHTEHCUBHOCTH U BPEMEHU
KOPPETUPYIOIIMX BO3ACHCTBUM. YCIEX pPEHICHUA MNPAKTUYECKUX W TEOPETUYECKUX 3ajady B
moboi cdepe NeATENBHOCTH, U B TOM YHCJE MEJIHOPALMU CETbCKOXO3SHCTBEHHBIX 3€Melb, B
3HAYUTENIbHOW CTEMEeHH 3aBUCHUT OT MPaBUIBLHOCTH BHIOOpA METOAOJOTHH, MPUHIIUIA U 00BEKTa
XO3SIUCTBEHHON JIESITECIILHOCTH.

OCHOBHBIM OOBEKTOM BO3/CHCTBUS U OCHOBHBIM CpPEICTBOM IPOU3BOJCTBA SBISETCS
104Ba, KOTOpasi Ha JIIOOOM paHre JaHJIIaA(TOB BHICTYNAET B KaUECTBE OCHOBHOM CBS3YIOLIEH U
CTaOUIU3UPYIOIIeH KOMIIOHEHTHl TreocucteMbl [1-6]. OnHOBpEMEHHO OHa COBMECTHO C
PaCTUTEIBHOCTBIO CIIYXKHUT OapbepoM TOTaJbHOM JEHYyAallMd, COU3MEPUMON C MHTEHCUBHOCTHIO
HEOTEKTOHUUYECKHUX IIPOLECCOB. BeneacTaue Toro, 4To nouyBa HaXOAUTCS HAa KOHTAKTE TPEX Cpex:
atMocdepsl, JuTochepsl W TUApPOchEepsl, 37eCh MPOTEKAIOT OMOreOXMMHUYCCKHE PEaKIuu U
MpeBpALLEHUs], XapaKTepU3YIOLIecss HaubOoJbIIeH aKTUBHOCTbIO, MHOTOOOPAa3UEM U YTOHYEHHOU
CJIIOKHOCTBIO, @ TaK)K€ IPOUCXOAUT CUHTE3 COEIMHEHUH, Hurie OoJjiee HE BCTPEYAIOLIUXCH.
Kpome Toro, mouBeHHbId MOKPOB BBICTYHAET B POJIM MEPBUYHOTO AKKYMYJSITOpA U 3a4acTyIO
re0XHMHUYECKOT0 Oapbepa JIJIsl pa3HOOOPa3HbIX 3arpsA3HUTENECH, TOCTYNAOUINX B JIAHAIIA(THI.

[Ipu onieHke MOUYB Kak 0OBEKTOB MEIMOPAIMK HEOOXOJUMO YUUTHIBATh UX pazHooOpasue,
MIPOCTPAHCTBEHHOE MOJIOKEHHUE U (DAKTOPBI TOYBOOOPA30BAHMUS.

I[aHHBIC 00CTOSTEIbCTBA npeaonpeaAciIsarOT HCO6XO,Z[I/IMOCTL BBCACHUSA HOBOI'O ITOHATHSA —

o HUIC
HUOKHUM TOpOr MpeneabHO JONYCTHUMOIO YPOBHS HOPMBI BOJONOTPEOHOCTH (Op ) —
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TpaHCIIUPAIMA PACTeHHH, oOecreynBaromux G(OpMHUPOBaHUS Ouosiorudeckux Mmacc (7)) w
o 6epx
BEPXHHI TIOPOT TPEIEIBbHO MJOMYCTHMOTO YPOBHS HOPMBI BOAOMOTPEOHOCTH (Op ) —

OKOJIOTMYECKOH ~ HOPMBI  BOJOIOTPEOHOCTH  CENbCKOXO35MCTBEHHBIX  yromuii  (O,),

obOecreunBaroUX IeJeHanpaBIeHHOE PEeTYINPOBAHNE U YIPABICHHE MOYBOOOPA30BATEIbLHBIMU
IpolieccaMy Ha OpOLIae€MBbIX 3EMIISIX.

[Ipennoxennas  MeTogukKa WM METOJOJIOTMYECKUM  MOAXOJ  HOPMHUPOBAHUS
BOJIOTIOTPEOHOCTH CENbCKOXO3SHUCTBEHHBIX YTOJHWM, B OCHOBY KOTOPOW TIOJNIOKEH MPUHIIUI
SHEPreTHYECcKO cOaNaHCUPOBAHHOCTH TEIUIa, BJard M MHUTATEIbHBIX BEIIECTB, MOXXET ObITh
MpUMEHEHa TpHU pa3paboTKe CTpaTeruu MCIOJIb30BAHUS BOJHBIX U 3E€MEIbHBIX PECYpCOB H
BOJIOCOEpPETaIONINX TEXHOJIOTHH OPOIIEHHUS CETbCKOXO3SIMCTBEHHBIX KYJIbTYP B MIEPCIIEKTHBE.

Takum 006pa3om, IKOJTOTHIECKOE MUPOBO33PEHNE OTKPHIBAET IIMPOKHE BOSMOKHOCTHU TSI
pa3pabOTKU NPUHUMUIIMAIBHO HOBBIX IMYyTE€H pPa3BUTHS MEJIHOPALUN CEeIbCKOXO03IMCTBEHHBIX
3eMeNb, MPEeAHA3HAYCHHBIX IS CO3JIaHUsl OJIATONMPHUATHBIX YCIOBUU JKH3HEIEATEIbHOCTH
YyelloBeKa U Cpellbl ero OOWTaHUsI M CO3[JaHUI0 HKOJOTHYECKHX YCTOMYUBBIX M CTAOMIBHBIX
arponasamadToB.
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V]IK 502.654(262.83)

ONbIT NCCNEOQOBAHUA MUTPALIMM NETKOPACTBOPUMbIX COJEN
U 3ATrPA3HAIOLWNX BELLECTB B NOBEPXHOCTHbLIX BOAAX
KPYTMNMHbIX PEYHbIX BACCENHOB Y3BEKUCTAHA

A.b. Hacpynun, 3.1. Yemobapucos, T.10. Jlecnuk
Hnucmumym 600nwvix npobaem AH PY3

Cmambs 0 pe3yibmamax co30anus 2eocpaguuecko-uHGopmayuonHon cucmemvl OJisl
2UOPOIKOJI02UHECKO20 MOHUmMoOpuUHea oacceuna Apanvckoeo mops. Peszynsmamul uccneoosanuii
nozeonsom  Ooniee  pedarbHO  OYEeHUMb  2UOPOIKOLOSUYECKYIO — CUMYAYUIo,  PACKpPbIMbl
NPUHYUNUATbHbIE O0COOEHHOCMU MemOOUKU U OYeHUmsb 6GIUAHUe Kayecmeéa 600bl Ha
9KON02UYEeCKOe U COYUATbHO-IKOHOMUYECKOE  NOJIONCEHUEe  PecUOHd, YMO  NOMOdCem
B0000XPAHHLIM U  BOOOXO3AUCMBEHHbIM OP2AHUAYUAM NIAHUPOBAMb U  NPOSHO3UPOBAMDb
9KONOUHECKYI0 O0OCMAHOBKY 8 B000X03AUCMBEHHOM KoMNniekce Apanvckoeo 6accelina ¢
ucnonvzoeanuem I eocpaguueckori ungopmayuonHol cucmembsi.
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In the article are presented the results about creation geographic information system for
hydroecological monitoring of the Aral Sea basin. The results of researches allow more really
estimate the hydroecological situation. In presented article are opened the basic features of a
technique wish allow to estimate the influence forecast of water quality on ecological and socio
economic situation of region, that will help water security and water economy organizations to
plan and to forecast of ecological conditions in water economy complex of the Aral basin with
usage of Geographical information system.

Opon Oeneusu xas3acuuHe 2UOPOIKONOCUK MOHUMOPUHZ 64 KAPOPIAPHU KAOYI KUIUWL
VuyH oicyepouii — axoopom MUBUMUHU  APAMUIUWUOAH OKUOAMU MYyepucudazu Makoid.
Taokuxkomaap Hamudicanap xicy2po@ui-axoopom musuMuoan @oudaranuiud, 2udpodIKOI0UK
XOIamuHu sIHA0a aHUKPoK baxonawea époam bepaou, YCayouémuune RPUHYUNRUAL XyCyCusimiapu
KeNmupuieaH, Xamoa Cy8HUH2 CUGamu IK0JI02UK 84 UNCUMOHUL-IKOJI02UK Xoaamaapuea 0yieaH
mavcupunu 6axonawea umMkoH Oepaou. By cyemu myxoghasza Kumuwi 6a cy8 XyxHcaiux
mawxkunromaapuea Opon xaszacuazu Ccy8 XYAHCAIUK MANCMYACUHUHE IKOJIO2UK XOJNAMUHU
bawopam Kunuwea 6a pedxcarawmmupuwea époam bepaou.

B crnoxuBmmxcs reomoauTUuecKux ycioBusax Ha pyoexe XX m XXI BekoB cucrema
BoJonOoTpeOieHusT Y30eKucTaHa yMeeT YCTOSIBUIYIOCS CTPYKTypy. Temeph, KOrjaa MOSBUIHCH
poOJeMbl, CBSI3AHHBIE C HEXBAaTKOW BOJHBIX PECYPCOB Il HYXKJ HAcCEJIeHHs, CEIbCKOIo
X035HCTBA U MPOMBIIUICHHOCTH TPEOYIOTCS HOBBIE PEIICHUS PAIlMOHAIBHOTO HCIOIB30BaHUS
BOJIbI, OCOOEHHO, I 3(PPEeKTUBHOTO HCIOIB30BAHUS OPOCUTEIBHOW BOJBI B (DepMepcKux
xo3siicTBax. Ocoboe 3HaueHHE HMMEET BO3MOXKHOCTh H3BICKATh JIOMOJTHUTEIbHBIE BOIHBIC
pecypcbl. Kpome Toro, B mocienHHE TOAbl THUIPOXMMUYECKOE COCTOSIHUE PEYHBIX BOJ
PeciyOnuku Y30eKuCTaH 3HAYUTENHHO YXYAIIUIOCh. DTO MPOUCXOIUT HM3-3a TOTO, YTO Ha
MPOTSHKEHUH BCero OacceiiHa peKu SBISIOTCS MPUEMHUKAMHU PAa3IMYHbIX 3arpsi3HEHHBIX CTOKOB,
B TOM YHUCJI€ U MUHEPAJIU30BAHHBIX KOJUIEKTOPHO-APEHAKHBIX BOJ|, CTEKAIOIIUX C OPOIIaeMbIX
tepputopuii. OCHOBBIBAsICh Ha O(PUIIMATBFHBIX TaHHBIX MUHCEIBBOIX03a, OBUIO PACCYMTAHO, YTO
TOJBKO B OPOIIIAEMOIi 30HE I0T0-3aMaIHbIX UPPUTALIMOHHBIX paiioHOB PecniyOnuku Y30ekucTaH B
rox dopmupyercs 10 7,0-7,5 KM’ KOJIIEKTOPHO-APEHAKHBIX BOx, Tae 90-92 % COCTABISIOT
KOJUIEKTOPHO-JpEeHaKHbIe BOJBL. B 0011eM 00beMe BO3BPATHOTO CTOKA JIOJISI OT MPOMBIIICHHO-
KOMMYHAJIbHO-OBITOBOTO X03siiicTBa Bapbupyer ot 1,1 1o 1,4 k.

B nocnennue roael B Y30ekuctane Habmonaercs qeUIMT KauecTBEHHOM BObl. B TO ke
BpeMs Ha (oHe OOLIero MajoBOAbS B OTJEIbHbIE MYCTHIHHBIE MOHMXEHHUS, PEKU, MOJA3EMHbIE
€MKOCTH, KaHaJIbl W T.[. MPOAOJKAIOT CTEKaTh BO3BpPATHBIE BOABI C OpPOIIAEMBIX MOJEH,
MPOMBIIUICHHBIE, TOPOACKHE W  KOMMYHAJIbHO-OBITOBBIE  CTOKH, a TakKe CTOKHU
KUBOTHOBOAUeCKHX (epMm. OHHU, Kak MpaBWiIO, OBIBAIOT MHUHEPAIN30BAHHBIMH, COJIEPIKAT
TOKCHYHBIC HOHBI U PA3JIMYHbIE UHTPEIUCHTHI aHTPOTIOTEHHOTO MPOUCXOKICHUS.

EcTecTBeHHO, 94TO TIpH JACPUIIUTE OPOCHTEIBHOW BOJBI (OCOOCHHO B MaJIOBOJHBIC TOJIbI)
nepea  CHeluarucTaMu OCTPO CTOUT BOIPOC TOBTOPHOTO MCIOJIB30BAHUSI KOJUIEKTOPHO-
JIpPEHaXXHBIX BOJ B HapOJHOM XO35HCTBE. 37€Ch MOMOTYT IPOBEICHHbIE HAYUYHbIE UCCIEAOBaAHUS
naboparopun rugpoxumun MBII AH PVY3 mo BbISBIEGHHIO 3aKOHOMEPHOCTEH MUTpalUH
JIETKOPACTBOPUMBIX COJIEW W 3arpsA3HSIONIMX BEUIECTB B IMOBEPXHOCTHBIX BOJAX KPYIHBIX
peuHbIX OacceiiHoB Y30ekucrana.

Llenpr0 Hay4HBIX HUCCIENOBAaHUN JTaOOPATOPHHM THIPOXUMHUHU OBLIO TIPOBECTH ITOJHBIN
TEOPETUYECCKUN aHaU3 JUHAMUKUA CTOKa M KayecTBa IMOBEPXHOCTHBIX BOJ Y30eKucTaHa,
BBISIBUTh 3aKOHOMEPHOCTH MUTIPALIMH JIETKOPACTBOPUMBIX COJIEW M 3arpsA3HSIOLIMX BELIECTB B
npeaeiax peyHbIx OacCeHHOB.

B xoze uccnenoBanuii Oblia pelIeHa 4acTh CJICIYIONUX 3a1a4:

- BBISIBJICHBI OCHOBHBIC 3aKOHOMEPHOCTH THIPOXUMHUYECKON CUTYAIUU;

- YCTAHOBJIEHbl UCTOYHUKH YXYJUIEHUS Ka4eCTBA BOJIbI;
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- BBINIOJIHEH COMNPSDKEHHBIA aHallu3 COBPEMEHHOTO THAPOIKOJIOTHYECKOTO COCTOSIHUS
pecnyOnuKu;

- pa3paboTaHbl METOAbl KapTorpadUpoOBaHUS THAPOXHUMHUYECKON CUTyallMd B YCIOBHUAX
necTabuIn3aluy TPUPOJTHON CPEIIbI;

- pa3paboTaHa cucTeMa PEKOMEHAAIMN M MPAKTUYECKUX MEPONPHUATHH, HaNpaBICHHBIX
Ha yIydlIeHHe TUAPOIKOIOTHIECKON CUTYAINH PECITYOTHKH.

HccnenoBanus nocneqHUX JeT MOKa3alH, YTO TUAPOXUMUYECKHUI PEKUM TOBEPXHOCTHBIX
BOJI U3MEHSIETCS TI0J1 BIUSHUEM (PUBHKO-Teorpadudeckux (B MEPBYIO ouepeib, KIUMMATHUECKIX )
Y aHTPONOTE€HHBIX (PaKTOPOB (CEIBCKOE XO3SICTBO, IKCILTyaTallis UPPUTALUOHHBIX COOPYKEHUN
Y TPOMBIIIEHHOCTH). DTO TO3BOJSET CAENaTh BBIBOJ O HEOOXOAUMOCTH (yHAaMEHTaIbHBIX
UCCIeOBAaHUN MO BBISIBJICHUIO 3aKOHOMEPHOCTEN TMAPOXUMUYECKOT0 PEeXUMa IMOBEPXHOCTHBIX
BOJ Y30ekucTaHa C YyYETOM COBPEMEHHBIX YCIOBHM W HAKOIUIEHHOrO B JabopaTopuu
TUAPOXUMUHN OaHKA TaHHBIX.

Boansie pecypcenl kpynHeimnx pex - Ceipaapbu U AMyAapbu, - UX pacupeieieHus B
MPOCTPAHCTBE W BO BPEMEHHU SBIISIETCA  BAKHEHIIMM  ONpEAeNAomHnM  (HakTopoMm,
HAaKJIaJbIBAIOIIUM CBOE BIIMSIHUE HA DKOCUCTEMY U HKOJIOTHIO pETHOHA.

[Ipu sTom, 30HBI (POPMHUpPOBAHHS M pACCEMBAHHUS CTOKA TIJIABHBIX BOJHBIX apTepuil
pEeruoHa OKa3ajauch MO pa3Hble CTOPOHBI rpaHull. C H3KOJTOrMYECKON TOYKH 3pEHUs 3TO O3HAYAET,
YTO M3MEHWINCh KaK MCTOYHUKHU M MOTOKU 3arps3HEHHBIX BOJHBIX PECYpPCOB, TaK U MECTa HX
AKKYMYJISAINA B 30HaX OCHOBHOTO BOJOMOTPEOJICHUS, OKA3aBIINXCS HA TEPPUTOPUU PA3TUIHBIX
rocyJapcTB.

C gnpyroit cTopoHbl, B mpenenax PecnyOnuku Y30eKHUCTaH HUMEIOTCS Takke
CaMOCTOSTEIbHbIE KPYMHBIE pedyHble OacceiiHbl, Takue Kak Oacceitnbl Yumpumka, Kamkanapeu,
3apadmana u CypxaHaapbu, U3y4eHHUE 3aKOHOMEPHOCTEH MUTPAIMU JIETKOPACTBOPUMBIX COJEH
U 3arpsi3HSIIOUIMX BEIIECTB B TOBEPXHOCTHBIX BOJAX KOTOPBIX UMEET OO0JIbIIOE KaK Hay4HOE, TaK
U MpaKTUYeCcKOoe 3HaueHue. HampamieHus, apeanbl M IUJIOMIAAM MOTOKOB JIETKOPACTBOPHUMBIX
COJIEH ¥ 3arps3HSIONINX BEIIECTB OYIyT YCTAHOBIICHBI C MTOMOIIBIO KapT «IUTACTUKH pesbeday.

[Ipu cocraBnennn kapt «llmactuka penbeday, MO3BOJIAIOIINX YCTAHOBUTH TPAHULBI U
pa3Mepsl peYHBIX OacceifHOB, ObUIM B OCHOBHOM HCIIOJIB30BaHBI TONOTPAQUYECKHE KapTh
macmtaba 1:200000, a Takke, B HEKOTOPBIX ciydasx, kKapTel Macmrada 1:100000 u 1:50 000.
Kpome Toro, mpu aHanmm3e TOBEPXHOCTHBIX BOJ OacceiiHa pexk Amymapeu u  CeIpaapbu
mIaHupyercs K yxe cymectByromum ['MC-kapTtam 106aBUTh HOBBIE KapTHI.

Bbuti BBISBIICHBI TPAaHUIBI M pa3Mepbl Pa3IMYHBIX 30H ((POPMHUPOBAHHS, PABHOBECHS,
paccerBaHusl) MUTPAIMU BOJHO-COJIEBBIX MOTOKOB B MpeJenax KPYIHBIX PEYHBIX OacceiHOB
V306ekncrana: y30ekckas 4actb OacceitHoB Amynapeu u Ceipaapsu, Umpuuka, Kamkamapew,
3apadmana u CypxaHgapbu. 3[eCh BaXKHO YCTAaHOBUTH C KaKOW TEPPUTOPUM IO pa3zMepam
MIPOUCXOUT BBIHOC PA3TUYHBIX XUMUYECKHUX U 3arpsA3HAIOIINX BEIIECTB, a TAK)KE BBIIBUTh MECTa
WX aKKyMyJlsiuud. BakHO Takke oxapakTepu3oBaTh €CTECTBEHHBbIE (DOHOBBIE YCIOBUSA
(dbopMHUpOBaHHS Pa3IMYHOTO XUMUYECKOTO COCTaBa (THAPOXUMUYECKON CTauu) B 3aBHCHMOCTH
OT Pa3HOBUAHOCTEH T€0JOTUYECKUX U MOYBEHHBIX YCIOBUM BEPXOBHEB PEUHBIX 0ACCEITHOB.

bobuta Takxke cienaHa MOMbITKA BBISIBUTH BIMSIHUE U3MEHEHUSI KIIMMATHYECKUX (PaKTOpPOB
(TemmepaTyphl BO3AyXa, )KUAKUE U TBEPIbIE OCAJIKU) Ha U3MEHEHHE THAPOJIOTHYECKOTO PEXIMa
PEeK, KOTJla Hayajo MOJOBOAbS CMECTHIIOCH C JIETHETO MEPHO/a Ha BECEHHUE MECSIbl. ITO MOXKET
CYIIECTBEHHO CKa3aThCSd HAa BO3MOXKHOCTH 3(()EKTUBHOTO HCIOJIB30BAHUS PEYHOTO CTOKA, B
MEPBYIO OYepe/ib B LEJSAX OPOILICHHUS.

'maBHBIM 00BEKT wHccnenoBaHus - OacceliHbl pek Amymappu u Ceipmapeu. Ha peke
AMyznapbsi ObUIH HCCIIEIOBAHbI paclpeesieHHe U TUIIbI 3arpsA3HEHUs APEeHa)ka, MyHHUIUIAIbHbIX
U HUHIYCTPHAIBHBIX CTOYHBIX BOJ, JJisI 3TOTO BHIOpAaHBl Kak MpPUMEpP HHU30BHBEB PEKU —
tepputopus Kapakammakuu, u BepxoBbsi — Oacceitn p. CypxaHnapbs. BelIH packpbIThI 00IIHE
O0COOEHHOCTH U aHAJIHN3 BO3JEHCTBHS BHICOKOMUHEPATU30BAaHHOW BOJBI HA THAPOIKOIOTUYECKYIO
CUTYyaluio 0acceitna ApalbCKOro MOPS.
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Haunnas ¢ 1991 r. u no Hacrosimiee Bpems, COTJIaCHO HAIIEMy MHEHHUIO, HAYMHAETCS
HOBBII THAPOXUMHUYECKHI ATalm B MCCIIEIOBAHMSAX KauecTBa peuHbIX Boj. Kparko ero cyrhb
3aKJII0YaeTCsd B TOM, UYTO HCCIENOBAaTeNMd HA4YMHAIOT OoJjiee TIyOOKO H3ydaTh CHEHUPUKY
3arpsi3HEHUsT PEYHBIX BOJ Pa3JUYHbIMM HMHTPEIUEHTAMU IYyTeM IPUMEHEHUS KOMILIEKCHBIX
MoKaszaTeseil U Co3JaHus TUAPOXUMUYECKUX UPPOBBIX KapPT.

Hcxonas uz aToro, HaMu JUisl OLIEHKU THIPOXUMHYECKON 00CTaHOBKM B peUHbIX OacceitHax
OB MPENNoKEeH MOoKa3aTellb, Ha3BaHHBIH WHTErPAIbHBIM HHJEKCOM 3arpsizHenus Boiabl (H13B)
(2).

Pe3ynbpTaThl nccienoBaHus 1Mo peke AMyaapbs NOAPOOHO PACKpPbITHL B mybnukanusx (1-
10), 1 ObLT TPOBENEH CONPSIKEHHbIM aHaIU3 THIPOXUMHUYECKOM CUTYyallMM C MCHOJb30BaHUEM
meronoB ' UC-texnomnoruii (puc. 1).
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Puc. 1 - AHanu3 ruAPOXUMUYECKHX TAaHHBIX 110 PEYHBIM CTBOPAM JJISl OLIEHKH 3aCOJICHUS
TeppUTOpUHU pedHoro Oacceitna p. CypxaHaapbu.

bazoii Hamieii pabOTHl SBISUIMCH: KOMIUIEKC IUQGPOBBIX THUIAPOIKOJIOTHUECKUX KapT
OacceiiHa ApajabCKOro Mops; 0a3bl JaHHBIX, COJEPXKAIIMX ATPUOYTHUBHYIO HH(POPMAIHIO O
THJIPOIKOJIOTHYCCKOM COCTOSIHMM (B YaCTHOCTH, THAPOXMMHUECKOM 3arps3HEHUH), a TaKKe
CpeJcTBa pacyeTa W OTOOpaKECHHsS KOMIUICKCHBIX TIIOKa3aTelied Ha OCHOBE Pa3sHOPOIHBIX
MIPOCTPAHCTBEHHO PacTpe/ieNIieHHbIX JaHHBIX. B co3AaHHOM KapTe SKOJOTMUYeCKOr0 MOHUTOPUHTA
OacceitHa ApaibCKOT0o MOpPS OBLIU IPEICTABICHBI THAPOXUMHUYeckre aanHbie 3a 1980-2008 rox
B JIByX (popMax, B BUJEC JUArpaMM WM TaOJIHII, TJI€ MOXKHO IMOJYYHTh PE3YJIbTAThI, HAXKUMAas
«MBIIIKO» KOMIIBIOTEpA HA IIYHKT HAOIIOICHHUS.

bbutn mpoaHanM3UpPOBaHBl MHOTOJICTHHE W3MEPEHHUS MUHEpaJIM3allMd U XUMHUYECKOTO
COCTaBa PEYHBIX BOJ pPacCMAaTPHUBAEMbIX 0ACCEHOB HAa HAYaJbHBIX M 3aMBIKAIOIIUX CTBOpax: 1)
1980-1990 rr.; 2) 1991-2000 rr.; 3) 2001-2007 rr.

HampaBneHnusi, apeaiibl U IUIOIIAIA TOTOKOB JISTKOPACTBOPUMBIX COJICH W 3arpsA3HSIIONINX
BEIIECTB OBUIM YCTAHOBJICHBI C IOMOIIBIO KapT «IUIACTUKH pelibeda» U KOCMUYECKUX CHUMKOB.
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Puc. 2 - BeijienieHre pedHbIX 0acceiHOB Y30eKHCTaHa U UX YaCTeH METOI0M
«mnactuku pensedar» u 'MC-rexHomorui.

JUis  BBISIBICHHMS 3aKOHOMEPHOCTEH  MUIpallMM  JIETKOPACTBOPUMBIX  COJNIEH U
3arpsA3HSIOMMX BEIIECTB B MOBEPXHOCTHBIX BOAAX KPYHHBIX PEUHBIX OacceiiHOB Y30ekucraHa
YTOYHEHHAs! KapTa «IUIACTUKH pelibeday HakiIaablBajgach Ha LUU(POBYIO THAPOIKOIOTUYECKYIO
KapTy Y30eKucTaHa ¢ y)e CyHIeCTBYIOIIMM OaHKOM JaHHBIM II0 3arps3HSIOMMM BemjecTBaM. Ha
OCHOBE CYILECTBYIOUIMX TONOrpapuuecKuX KapT U KOCMHUYECKHMX CHUMKOB cucTeMmbl (Google
YTOUHSIIN YK€ CYIIECTBYIOIIME KapThl «IUIACTHUKU penbeda» ¢ HOBOW CHUTyanued, BHOCHIH
M3MEHEHHUS JUIsl BBIACICHHUS TEPPUTOPUM KPYIHBIX PEUHBIX OacceiHOB Y30eKHCTaHa METOA0M
IJIACTUKH penbeda.

[IpakTuyeckass 3HaYUMOCTh 3aKJIIOYAETCS B BO3MOXHOCTH INPUMEHEHUs pa3pabOTaHHBIX
METOJHK /ISl TTOBBIIECHHS 3()()EKTHBHOCTH MCIOIB30BAHHUS OPOCHTEIHHON BOJBI B (hePMEPCKUX
XO035IMCTBaX 3a CUET BBISBICHHMS 3aKOHOMEPHOCTEW MHUIPALMU JIETKOPACTBOPUMBIX COJIEH U
3arpsA3HSIOMNX BEIIECTB B MTOBEPXHOCTHBIX BOJAX KPYIHBIX PEUHBIX OacceiHOB Y30ekucraHa.
Takxe 3T METOAMKH MOXKHO HCIIOJIb30BaTh B MPOEKTHBIX U MPOU3BOJCTBEHHBIX OpraHU3aLUAX
IpU pa3pabOTKe MPUPOJOOXPAHHBIX M COLUAIBHBIX IIPOEKTOB, HAIPABJICHHBIX HA YIIyYIIEHHE
HKOJIOrO-AeMOorpauueckod CUTyalud. YCTAaHOBJIEHHbIE 3aKOHOMEPHOCTH (OPMHUPOBAHUA U
Pa3BUTHS SKOJOTHYECKUX, COIIMATILHO-I)KOHOMHYECKHX U JIeMOrpadnIecKuX MpoIeccOB HU30BHM
ApasbcKoro Mops SIBJISIIOTCS HEOOXOIUMOM COCTABIISAONIEH MJIaHOB OOpbOBI C ONMYCTHIHUBAHUEM
B OacceiiHe ApaJbCKOTO MOpS, IO3BOJSIONIEH HAMETHTh IYyTH HMX PETyJIHpOBaHUSA. AHamu3
COLIMAJIBHO-DKOHOMUUYECKOT0 U 3KOJIOTMYECKOI'O MOJOXKEHUS ¢ mnoMmolpio HoBenmmux ['MC-
TEXHOJIOTHH, a TAK)KE PEKOMEHIAINH 10 CTA0MIN3aliN SKOJIOT0-1eMOTpapuIecKOro COCTOSIHUS
peruoHa ciyxar 0a3oi Uig NPUHATUS AJAMHHHCTPATHUBHBIX U YIPABICHUYECKUX pEIICHUN
pecIyOIMKaHCKUMHI U MECTHBIMH OpTraHaMH.
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YK 631.67.03
NCHHOJb30BAHUE CTOYHBIX BO/Jl HA OPOIIEHUE

C.A. Mamamos, X.Y. Ymapoe
CAHUHUPH um. B.J]. Kypuna

C npeBHUX BpPEMEH JIIOJW MBITAINCH OTPaguTh BOJOEMBI OT 3arpsi3HEHUS CTOYHBIMU
Bojamu. Tak, emé B npeBHeM Pume oM OTBOAWIM OBITOBBIE CTOKH Ha OPOIIEHHE OKPECTHBIX
MoJIeH, 4TOOBI MPEAOTBPATUTH 3arpsi3HEHUE peKr TUOp OpraHuYeCKUMH BEIECTBAMHU

CTtouHBIE BOJIBI HACEJICHHBIX MYHKTOB TWPEACTABISIIOT IEHHOCTh ISl  CEIbCKOTO
X0351CTBa; OJHOBPEMEHHO C MPOOIeMOi yIOOpEeHHsI OHHM pa3pelialoT U MpoOIeMy OpOIIEHUS -
CHA0XCHUS pacTeHUH HEOOXOIUMOKN UM BIIaroi.
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Hcnonb3oBaHue CTOYHBIX BOJ B CEIBCKOM XO3SHCTBE M3BECTHO C JAPEBHEHUIIUX BpEeMEH
(Pum, Adwunsl, BaBunon u np.). B I'epmanun (ByHumay) moiis OpoIIeHHs CYIIECTBOBAIU C
1559 rona, B Benuko6puranuu (3aunlypr) - ¢ 1709, Bo ®@pannuu ([lapux) - ¢ 1868; B Poccun
— ¢ 1887 B Onecce, ¢ 1895 - B Kuese, ¢ 1898 - B MockoBckoit obnactu [1].

CrouHble BOJBI Nepe Mogaueii Ha OpOLIEHUE MPOXOIAT MPEABAPUTEIbHYIO OUUCTKY. W3-
3a Helelecoo0pa3HOCTH KPYTIOTOAUYHOTO OPOIICHHUS, CHCTEMBI HCIIOJIH30BAHUSI CTOYHBIX BOJ B
OCHOBHOM PaCCUUTBIBAIOTCS JIJIs1 HEPUOAMUECKOTO OPOLICHHUS.

[Iupoko  HUCMNOJB3YIOTCS  KOMMYHQJIbHBIE  CTOYHBIE  BOJAbI  JUISI  OpOLIEHUS
CENbCKOX03MCcTBEHHBIX 3eMenb B Muauu, CIIA, M3paune, Mekcuke u psae npyrux crpasd. B
HEKOTOPBIX CIIydasx Ha HYXIbl CEIbCKOTO XO3SIMCTBA HANPABISIFOTCS 3HAYUTEIBHBIE OO0BEMBI
XO035IUCTBEHHO-OBITOBBIX CTOYHBIX BOJ. Tak, Oosbllas 4acTb CTOKOB MEXHUKO MCHOJIb3YyeTCs AJis
uppuraruu 80 ThIC. Ta 3€MJIM, 3aHATOW TJIaBHBIM O0Opa3oM JIONEPHON, MamcoMm, SIYMEHEM U
oBCcOM [5].

B psape crpan (Kunp, Uspauns, Mopnanus, Ilepy, CaynoBckas ApaBusi) HalpaBlieHUE
CTOYHBIX BOJ] Ha OPOIIEHUE ABJIAECTCA TOCyNapcTBEHHOM nonuTukoi. Tak, Ha Kunpe Becb 00beM
CTOYHBIX BOJI IOCJE OYMCTKU HCIOJIb3YETCS Ha OpOLIEHUE CEeIbXO3KYJIbTYyp, a B M3pauie
YCTaHOBJIEHO HECKOJbKO COTE€H OacceiiHOB W pe3epByapoB it cOopa M IMOBTOPHOIO
WCITOJIb30BAHUS OYHUIICHHBIX CTOYHBIX BOJ, 00BbeM KoTopeix B 2000 T. cOCTaBWJI OKOJIO
300 mue M*/rox. B aroit cTpane yrunuzupyercs 6onee 70 % Bcero ropoackoro croka [2, 5].

B Poccuiickoii ®eneparun  (MockoBckass 00J1acTh) Ha 3eMIICACIBYCCKHUX  ITOJAX
croudnbiMu  Bojamu B 70-80-e rr. XX Beka opomanoch OKOJIO 5 ThIC.Ta, a CEroAHs
CEeJIbCKOXO03MCTBEHHOE MCI0JIb30BAaHUE CTOYHBIX BOJI OCYILIECTBIISETCS Ha Iuiom@aaun 33 ThiC. ra,
a MepCIIeKTHBHBIC 00BEMBI HCIIONB30BAHNS CTOYHBIX BOJ OLEHMBAIOTCS B oObeMe 17,4 KM /roj
[1].

[TosuB 3eeHbIX HACAXKACHUM OYMILEHHBIMU CTOYHBIMHU BOJAMHU LIUPOKO PACIPOCTPAHEH
B CIIA, JlatmHckod Amepuke, ABCTpaIMHM, CPEAU3EMHOMOPCKMX M apabCKUX CTpaHax,
CesepHoii Adpuke [2].
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Pucynok - Mcnonb3oBaHue CTOYHBIX BOJ] Ha OpOIIEHUE B CTpaHax JIaTuHCKOM AMepUKU U
brnwxnero Bocroka (8 % om obweco ob6vema cmounwvlx 800)
(na ocnose dannvix PAO, 2007 2.)
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CrouyHble BOJBI OCOOEHHO INMMPOKO HCIHOJB3YIOT JJIsI OPOIICHHS MApKOB, YIWYHBIX
ra3oHOB, UTPOBBIX IUIOUIAZ0K AJIsI roIb(a, MIPUAOPOKHBIX 3€JIEHBIX MOJOC U APYTHUX.

B Unauu u ['epMannn mupoKo MPakTUKYETCs BhIpAIlUBaHUE PHIOBI M BOAHBIX PACTECHUH B
npyaax ¢ HCHodab30BaHWeM CTOYHBIX Boja. B Kampkyrre (Muaus) ¢ wucnonb3oBaHHEM
HEOYHIICHHBIX OBITOBBIX CTOKOB M JIMBHEBHIX BOJ B MpPyJAax pa3BOASAT Kapma U Twisinuio. B
ropoae Mrouxen (I'epmanusi) moutu 75 % OTCTOSIHHBIX CTOKOB OYHIIAETCS B PHIOOBOIHBIX
npynax. B FOxHo-Adpukanckoit Pecnybirke CTOKM MOCTYyHaloT HE TOJBKO HA OPOIICHUE U B
aKBaKyJIbTypY, HO U Ha IPOMBIIUIEHHbIE HYX bl [2]. Vcronb30BaHHE TOPOJCKUX CTOUYHBIX BOJ
JUIL  OpOLIGHHS KOPMOBBIX KyubTyp B CeBepHOM VleMeHe II03BOJHIO  YCTAHOBHUTh
MOJIOKUTEIBLHOE BIMSHUE TOPOJACKUX CTOUYHBIX BOJI HA IUIOJIOPOANE TIOYB [4].

B V30ekucrane cTOYHBIE BOJBI HCIOJB30BAJIUCH ISl BO3JCIBIBAHHUS XJIOMYaTHUKA,
KYKYpY3bl, JIIOUEPHBI U IPYTUX KYIbTYP.

W. Unbunckuit 1 M. AtabaeBa (1984), wucnonb3ys uis OpOIICHHsS XJIOMYaTHHKA
paz0aBiieHHbIE CTOYHbIE BOJbI HaBOMNCKOTO MPOMBILIJIEHHOTO Y3J1a, MOJYy4YUInd ypokail Ha 12-
20 % BbIIIE, YEM KOHTPOJILHOM BapHaHTe (peuHas Boza) [3].

N.P. Ycmanona, T.S. babakananoBa u A.X. MyrtaBanueBa (1982) ycTaHOBWIHM, YTO TIpH
WCIIOIb30BAaHUM CTOYHBIX BOJ ropojia byxapbl, ypoKalHOCTh XJIOMYATHUKA MOBBIMIACTCS Ha 2-
3 1/ra 1Mo CpaBHEHHIO C KOHTPOJIBHBIM BapHaHTOM (pedyHas Boja) [3].

P.M. KOcymnos, U.P. YcmanoB u U.I'. Mycaunosa (1985), ucnionb3ys HaBO3HBIN CTOK AJIS
OpOIIeHUsI KYyKYypy3bl W XJjiomyaTHHKa B ChIpAapbUHCKON 00JacTH, JIOCTUINIA YBEIUYEHUS
YPOXalHHOCTH BO3JIEIBIBAEMBIX KYJIbTYp [3].

B.T. Jle, N.A. AmrypmeToB u 3.A. ApTYKMETOB MPHU HCIOJH30BAHUU CTOYHBIX BOJI
KUBOTHOBOJYECKUX M TMTHUIEBOJYECKHX KOMILUIEKCOB Ha OpOIIEHHWE KOPMOBBIX KYIBTYP
MOJIYYHII XOPOIUH yIoOpUTENbHBINH A(D(EKT ¥ TOBBIMIEHHE YPOKAWHOCTH BO3IEIIBIBAEMBIX
CENbXO3KYNbTYp [3].

B menom, ucnonp30BaHHE CTOYHBIX BOJ HA OPOIIEHUE B YCIOBHSIX pacTylIero neduuura
BOJIHBIX PECYPCOB B Y30€KHUCTaHE SBISACTCS NEPCIEKTUBHBIM U aKTyaJIbHBIM HallPaBICHUEM.

B Tteuenune 2008-2009 T10M0B NPOBOASATCA MCCIACAOBAHUS 110 H3YYCHUIO BIUSHUSA
WCIIOIb30BaHUS CTOYHBIX BOJ ropoaa depraHbl Ha OPOIICHHE M HAa MEIUOPATUBHOE COCTOSHUE
OpOIIAEMOro y4yacTKa, Ha YpOXKaWHOCTh XJIOMTYaTHUKA.

Pe3ynbTaThl TMONEBBIX OMBITOB MMOKa3ald, YTO TMPU HCIOIH30BAHUU ISl TOJUBOB
Hepa30aBJICHHBIX CTOYHBIX BOJl IPOUCXOAUT CHI)KEHHE YPOXKAMHOCTH XJIOMYaTHUKA, a IpuU
WCIIOIb30BaHUU Pa30aBICHHBIX PEYHON BOJOH (B COOTHOIIEHUH 1:1) CTOUHBIX BOJ YPOKAHHOCTH
XJIOITYATHUKA OCTAETCS MOYTH TaKow ke (27,2 1/ra), Kak B KOHTposie (peuHas Boaa) (27,3 m/ra).

[Ipu wucnonp30BaHUU Ha OpOIIEHUE pa30aBICHHBIX PEYHOW BOJAOM CTOYHBIX BOJ
MEJIMOPATUBHOE COCTOSIHHE OpOIIAeMOro Y4acTKa TakKe OcCTaércs TakuM Ke, Kak Ipu
WCIIOb30BAaHUU pEeUHON BOjbL. [l0 M3MEHEHHI0O CyMMBI TOKCHYHBIX COJIEH B TMOYBE BapUaHT
CMEUIaHHOM BOJIBI SIBJISIETCS Jake Jydllle, YeM B KOHTPOJIE U YEM B BapUAHTE HCIIOJIb30BaHUS
CTOYHOHM BOJBI, TaK KaK MPHU HCIOJIH30BaHUU Pa30aBICHHON CTOYHOM BOJbI CyMMa TOKCHUYHBIX
coJiel B OpOILIaeMOi MOYBE HE PaCTeT, a B IPYTrUX JBYX BapHaHTaX MPOU30LIET POCT.

Takum oOpa3oM, Ha OCHOBaHUU PE3YIbTATOB HCCIEJOBAHUN PEKOMEHJIOBAHO
UCIIOJIb30BAHUE CTOYHBIX BOJ ropoja ®depraHbl Ha OpOLIEHUE XJOMYATHHKA B pa30aBIEeHHOM
PEYHOM BOJIOU BHUJE.
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YK 624.131:627.82
BE3ONACHOCTb OCHOBAHUA HU3KOHAINOPHbIX NNOTUH

A.T. Ilanyanoes
HUncmumym 6oonvix npoorem AH PY3

CTpouTeNnbCTBO IMJIOTHH HAa HECKAIbHBIX OCHOBAaHHUSAX B COCTaBE HHU3KOHAMOPHBIX
TUAPOY3JI0B OTJIMYAETCS OOJBLION CIOKHOCTBIO, TaK KaK MPUXOIUTCS UMETh €0, KaK MPaBuiIo,
C pa3HOOOpa3HBIMU I'€OJIOTUYECKUMH U THAPOTEOTOTUYECKUMHU YCIOBUSIMU.

[Ipy mpoeKTUpPOBAHMM HHU3KOHATIOPHBIX IUIOTUH HAa  HECKAJIbHOM  OCHOBAaHUH
HEJOCTATOYHO HW3Yy4YeHbl  HAIJIAaCTOBAaHMS  aJUIIOBUAJIbHBIX TrpyHTOB. Kak  u3BecTHO,
aJUTIOBUATIbHBIE TPYHTHI IIUPOKO PACIPOCTPAHEHBI B COBPEMEHHBIX JOJIUHAX PEK IEHTPAIbHOU U
okHOM dactedd CpemgHedd A3uM, B YaCTHOCTH, B HHU30BBAX AMymapbu. AJUTIOBHAIBHBIC
otnoxeHus [1] oOpa3yrorcst B pe3yibTaTe CHOCA TEKYIIeld BOJON U MOCIEAYIOIMIETO OTI0XECHUS
PBIXJIBIX TPOAYKTOB BBIBETPUBAHMS TOPHBIX MOPOJ. AJUIIOBHAIbHBIE OTJIONKEHUS OOBIYHO
COCTOAT M3 XOpOIIO OKAaTaHHBIX YaCTHUI[ CaMOT0 Pa3HOOOpPa3HOro pasMepa — OT BalyHOB (B
JOJINHAX TOPHBIX PEK) 0 CaMbIX MEJKHX IE€CKOB, CYIrJIMHKOB M TIJUH (B ycThsx pek). s
aJUTIOBUS XapaKTepHa BeChbMa OOJIbIlasi HEOJHOPOJHOCTh MO COCTaBY, HEBBIAECPKAHHOCTH CIOEB
OJIHOPOJIHOT'O MO CTPOEHUIO IPYHTA. AJLTIOBUATIbHbBIE HECBSI3HbIE TPYHTHI B PYyCJie PEYHBIX JTOJIUH
4acTO TMEPECIIauBaAIOTCS CO CBA3HBIMU T'PYHTaMHM, a B MpeJenax CTapuil BCTPEYAIOTCS HIOBAThIC
oTnoxxkeHuss u Topd. B monmmHax paBHUHHBIX PEK IE€CYaHbIE OTIOXKEHHUs OBIBAIOT BeChMa
OHOPOJIHBI, BBIJEPKAHBI B IUIAHE, HUMEIOT OOJBIIYID MOIIHOCTh, JIOCTATOYHO OOJIBIIYIO
IJIOTHOCTh M MOTYT OBITh XOpPOIIMM OCHOBAaHHMEM IUIOTUH U KapbepoM ISl MCIOJIb30BAHUS B
CTPOUTEIBHBIX IEIISIX.

MexaypeueHckas IJI0THHA IOCTPOEHAa UMEHHO B TaKUX YCJIOBHSX B HU30BBSAX AMyAapbH.
OcHoBaHue MeXIypeueHCKOW TIUIOTUHBI CI0XEHO TJIMHAMHU, CYMEeCSIMU, C IPOCIOMKaMH U3
MbUIEBATOTO MEJIKO3EPHUCTOrO MECKA.

[Io rugpoTexHWKEe Ha OCHOBAHMHM COOPYXEHUU TOA JCHCTBUEM (PUIBTPAIMOHHBIX
TUAPOJUHAMUYECKUX JaBICHUN BO3HUKAET Pa3KMKEHHOE COCTOSIHWE TpyHTa (IUIBIBYH). OTa
Macca TpyHTa, B CBOKW oOdYepeab, HE o00llajaeT HeCyled CmocOOHOCThIO OCHOBAHUU
TUAPOTEXHUUYECKUX COOPYKEHHI.

SIBneHus TIBIBYHHOCTH MOTYT MPOUCXOJWUTH BCIEICTBHE Pa3NU4HBIX NpuuuH. CHITHE
BBIIIEJIEKAILET0 CJ0SI T'PYHTAa YMEHbIIAET JaBJI€HHE, KOTOpPOE MPUIKMMAET YaCTHUIbI JAPYr K
IpYTy, B pe3yJibTaTe Yero yCclIOBUE YCTOMUMBOCTH I'PYHTA Ha CABHUT yxyAuiaercs. Hamuuue xots
OBl HEOOJIBIIIOTO TUPABINYECKOTO TPATUCHTA, paHee KOMIICHCHPOBAaHHOE BHEITHUM J[aBJICHUEM
BBIMIENIEKAIIETO CIOSl, HAYMHACT CKa3bhIBaThCA B BHJIE B3BCIIMBAHUS YacTUI[ M HApPYIICHUS
CTPYKTYpHbI rpyHTa. [Ipu 3TOM yacTuIbl, UMEIOIINE BOKPYT MUHEPAILHOTO 3€pHa 00Jiee TOJICThIE
BOJIHBIE 00O0JIOYKH, B3BEIIUBAIOTCA Jierde. [[09TOMy UCTUHHBIE TUIBIBYHBI MOTYT MEPEXOIUTH BO
B3BEILLIEHHOE COCTOSIHUE TOPa3/io JIerye, YeM ICEBIOIIIbIBYHBI.

Takum o00pa3oM, IUTBIBYHBI HE SBISIOTCS OCOOBIM BHUIOM TPYHTOB. B TUIBIBYHHOE
COCTOSIHUE MOTYT HEpPEeXOJUTh BCE BHUJbI MEJIKO3EPHHUCTBIX TPYHTOB IPHU OIpPEAEIeHHBIX
TUIPOJAMHAMUYECKUX YCIOBUSIX [2].
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[Ipu pacuere OCHOBaHWN COOPYKEHHH NPHUXOJUTCS YYHUTHIBATH JBE HATPY3KU:
(GUITBTPAIMOHHOE THIPOJIMHAMUYECKOE JaBJIeHNE U COOCTBEHHBIN BeC coopykeHus (puc. 1).

[ENFEINENFAINNINRAN |

Puc.1.

[Ipu cTtpoutTenscTBe MexXAypeUEHCKONW IUIOTHHBI COOIONEHBI CIEAYIONINE MYHKTBI
HopMaTtuBHBIX JoOKyMeHTOB. B KMK [3] u3noxkeHo «...HacTosIee HOpMbl HE pacIpOCTPaHSIOTCS
Ha TMPOECKTUPOBAHUE OCHOBAHUU THUJPOTEXHUUECKUX COOPYKEHUH, [OPOTr, a’3pOJPOMHBIX
MOKPBITHM, COOPYKEHH I, BO3BOJMMBIX Ha BEUHOMEP3JIBIX TPYHTAX, a TAKKE OCHOBAHUI CBAaWHBIX
byHIaMEHTOB, TTYOOKUX OMop ¥ (yHAAMEHTOB TOJ MAlIMHBI C AUHAMUYECKHUMH HArpy3Kamu;
omupaHue  (GYHIAMEHTOB  HEMOCPEJICTBEHHO HAa  IOBEPXHOCTh  CHIIbHO-CKMMAEMBIX
BOJIOHACBHIIIEHHBIX, OMOTE€HHBIX U MBUIEBATO-IIIMHUCTBIX TPYHTOB He gomyckaeTrcs». B KMK [4]
n3noxkeHo «lIpu MpOEeKTUPOBAHMM OCHOBAHUW COOPYKEHHUM HEOOXOJMMO IPEeayCMaTPpUBAThH
MEpOTPHUSITHS 10 COMPSHKEHUIO COOPYKEHHUS C OCHOBaHHMEM, 00eCleuuBaIOlue YCTONYMBOCTH
COOpYXEHHS, MPOYHOCTh OCHOBaHHUA (B TOM 4YHuCie QUIBTPANUOHHYIO), JOIMYyCTUMOE
HaIpPsHKEHHO-1e(OPMUPOBAHHOE COCTOSIHUE COOPYKEHUSI M €r0 OCHOBAHUS MPH BCEX PACUETHBIX
COUETAHMSIX HArpy3oK W Bo3JelcTBUil. Bo Bcex ciydasx Npu HOPOEKTUPOBAHUU CONPSHKEHUS
COOPYKEHHS C OCHOBAaHHMEM CIIEYeT YYHTBHIBATh BO3MOKHOE H3MEHEHHE (PUIbTPAIIMOHHBIX
XapaKTepUCTUK M XapaKTEPUCTHK NPOYHOCTH H Je(OpPMHPYEMOCTH TPYHTOB B IIpoliecce
BO3BEJICHUSI M DKCIUTyaTalluu coopykeHus. s oOecrnedyeHuss yCTOMUUBOCTH COOPYKEHHI Ha
HECKaJIbHBIX OCHOBAaHMUSIX, OOECreyYeHus MPOYHOCTH U JOMYCTUMBIX OCaJ0K M CMELIEHUH Mpu
MIPOCKTUPOBAHUU COMPSDKEHUSI COOPYKEHHSI C OCHOBAHUEM B HEOOXOJIUMBIX CIIy4asx CIeAyeT
npenycMaTpuBaTh  YCTPOHCTBO  BEPXOBOIO W HH30BOTO  3yObeB,  JIpDEHUPOBAHHE
MaJIOMIPOHUIIAEMBIX CJIOE€B OCHOBAHUS, YIUIOTHEHHE M HWHBEKIIMOHHOE YKPEIUIEHUE T'PYHTOB, U
JIpYyrue MeponpUsITUS.
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®oro 1. Ilocne aBapun Mex1ypedeHCKON IIOTUHBI

Tem He MeHee, XOTS Ha CTaJUM NMPOCKTHPOBAHMS BCE BBIIICYKA3aHHBIC IMYHKTHI OBLIH
COOJIIOICHBI, MPOU30IIIa aBapusi BOJOBBIITYCKHOTO COOPYKEHHUS MEXIypeueHCKON MIIOTHHBI.
ABapus NMOKa3bIBa€T, YTO HA OCHOBAHUAX MeX1ypeueHCKON IIOTUHBI BO3HUK IUIBIBYH, U OH HE
o0nanan Hecyuiei cnocoOHOCThI0 OCHOBAaHUM ((oTO 1).

[loaToMy 1npM NpPOEKTHUPOBAHMM M CTPOUTEIBCTBE T'MAPOTEXHUYECKUX COOPYKEHUN
HE00X0IMMO COOJII0/IaTh BhIIIE OTMEUEHHbIE IBE HArpy3KHU.

Bub1600. Heob6xommmo BHECTH M3MEHEHHS B HOPMATHBHBIE TOKYMEHTHI /Ui 00ecreueHus
0€30MMacCHOCTH OCHOBAaHUN HU3KOHAMOPHBIX IJIOTHH HA aJUTIOBHAJIBHBIX IPYHTaX.
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YK 532:621.643

OMNPEAENEHUE TMAOPABJIMMECKOI'O COMPOTUBJIEHUA HA
TPEHUE B TPYBOMNPOBOAE NPU ABUXEHUXA CMECU BOAbI U
B3BELWEHHbIX HAHOCOB

M.M. Ymemypamos
Hucmumym 600uwix npobaem AH PY3

BcectoponHuii aHanm3 HAy4YHOW JIMTEpAaTyphl MMOKAa3bIBAE€T, YTO MpoOieMe pacyera U
MPOEKTUPOBAHUS HACOCHBIX CTAHLIMM, TUAPABIMUYECKOMY pacueTy HAMOPHBIX M BCACBIBAIOIIMX
TPYOOIPOBOIOB MOCBAIIEHO MHOXKECTBO PabOT 3apyOeKHBIX U OTEYECTBEHHBIX MCCIIECIOBATEICH.
Bwmecrte ¢ TeM nenblid psj BOIPOCOB BCE €IE OCTAETCS HEJOCTAaTOYHO U3ydeHHbIM. K ux umnciy
CJIEyeT OTHECTH BOIMPOC O THAPABINYECKOM COMPOTHBICHWH B HANOPHBIX TPyOax HACOCHOH
CTaHIMU TPH TMOABEME CMECH BOJbI W B3BEUICHHBIX HAHOCOB, M3HOC U pa3pylleHue Tpyo,
00yCIIOBICHHBIE OMOKOPPO3HOHHBIMU (paKTOpamMHu.

[Tonb3ysicb OCHOBHBIM YpPaBHEHHMEM YCTAHOBHMBUIETOCS PABHOMEPHOIO HAMOPHOTO
JBYKEHUS )KUJIKOCTH B KPYTIIOIMWIMHIPUIECKOW TpyOe, pacCMOTPHUM 3a7ady paboThl CHIJI TPEHUS
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MpU JBUKEHUHU TOTOKA BOJBI CO B3BEUICHHBIMU HaHocamu. [Ipu 3TOM mpUHHMaeM YCIOBHE,
KOT/Ia TPOJOJIbHOE KacaTeNbHOE HANpsOKEHWE TPEHHS CO CTOPOHBI IOTOKAa CMECH BOJIBI U
B3BCILICHHBIX HAHOCOB K CTEHKaM TPyOOmpoBOJia MOCTOSHHOE Tp=const BAOIb CMOYEHHOTO
nepuMeTpa TpyOBl.

B3BemienHble yacTUIBl B paBHOMEPHOM JBYX(a3HOM MOTOKE B HAYAJIBHOM TMpoIlecce
OCKICHUS WCHIBITHIBAIOT BO3JEHCTBUE TOJBKO CHIIBI TSDKECTH W CHIIBI CONPOTHBIICHHUS BOJBI,
MIPU 3TOM 3aKOHOMEPHOCTh M3MEHEHHUS COMPOTUBICHUSI COOTBETCTBYET KBaJIpaTUYHOU 0OJIacTu
COTIPOTHBIICHHUS.

PaccmoTpumM paBHOBECHOE ABMIKEHHE PABHOMEPHOTO HAMOPHOTO MOTOKA CMECH BOJBI U
B3BEIICHHBIX HAHOCOB (KOTOpasi pacCMaTpUBAETCs KaK JAUCIepcHas cMech (dr<<Ry). [IBmxeHue
MPOUCXOIUT B KPYIJIOW HUIHMHAPUYECKOW Tpybe B TypOyleHTHOM pexume. [ uapaBiudeckue

napamerpsl Tpy6sl: R, - pamuyc TpyOH; @- IUIOWAAb JKMBOTO CEUEHHMS; Y- CMOYEHHbI

nepuMetp. [[ns cocraBieHus: ypaBHEHUsI PABHOMEPHOTO JIBM)KEHHUSI CMECH, B TIOTOKE HAIIOPHOTO
TpyOOIpoBO/Ia BBIIEISAEM JBa CEUYEHHUs, MPU ITOM C paccrosHuem L mexny ceueHusmu. B
HAIIOPHOM TPYOOITPOBO/IE JUCTIEPCHAS CMECH JABYX BSI3KHX JKUIKOCTEH C BA3KOCTHIO CMECH - [loy;

IUIOTHOCTBIO CMECH - Pcy; ABHIKETCS CO CPEAHEH CKOpOCTBIO- Vi, TOE ., = fii + frlds,

Peow =P+ Py P, =P, [, 30ECH [, 1 P, - KOHUEHTPALKS U UCTHHHBIE IIOTHOCTH (a3.

[loteps Hamopa Ha TpeHUE B TOPU3OHTAIBHOW TpyOe Mmpu TypOYJIECHTHOM JIBUKEHUHU
CMECH C MEJIKMMH HaHOCaMH OIpeAesaeTcs Kak:

V.tV -7 .
hmng“{'wj —4“0[V+ —/ V} 2g[1+f2 j (1)
Pt 2g fl fl
Torma, MeCcTHBIEC IOTEPH HAITOPA OIPEACISIOT 0 BHIPAKEHHUIO:
hmp
h,l’i = é’,l’i : (2)
é,mp

[TosHEI HamOp B TpyOE ISl CMECH BOJIBI C HAHOCAMH OIPENETISETCS PABEHCTBOM:

P aqV +05V < P,

H=7+— a,=""a, (3)
/g 2g P
g ruapaBIM4eCcKOro yKIOHA, UMEEM:
h, 1
J= 7(H1 ~H,), (4)

Tac:

2 2
H, =7 +I;+{ayj+aJ3}

m 'm % 2g

YVunTsiBas paBeHCTBO - Y1 Gynem uMerh ypaBHeHHeE:
dl

d_H:—iZ+£+M (5)
d— dil\” pe 2g :

a HBC3OMCTqueCKHﬁ YKJIOH JIsI paBHOMCPHOI'O IMTOTOKA NPUMCET BHUI:
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J=-Llz+2|, (6)

OTKY/Ia MOJIY9HM ypaBHEHHE JUTS 0€3HAIIOPHOTO JIBMKCHUS B BUJIC

2 * D

d(., P aV +aV,
i e LA T T ) (7)

o4 2g

Jlist yCTaHOBJIGHUS PACYETHOI'O0 HAIlopa Hacoca BO3HHUKAET HEOOXOJIWMOCTH DPEIICHHS
YpaBHCHUA (5) Pemenne YpaBHCHHA IMPOU3BOAUITIOCH YUCICHHO C IMOMOIIBIO KOMHLIOTCpHOﬁ
nporpaMmbl. /[ YHCIEHHOTO pEeIIEHHUs YpPaBHEHUSA UISI TOTEPH Hamopa MCIOJIb30BaHbI
MaTepuanbl HAaTYpHbIX OOCIEAOBaHMM HAMOPHBIX TPYOONPOBOMOB HACOCHBIX cTaHuui. Ilo
pe3yiabTaTaM 4YHCICHHBIX pPAaCYCTOB BbBIYMCIICHA BCJIMYMHA IIOTEPHU HaIlopa AJId Ppa3IndHbIX
KOHIIGHTPAllUii HAHOCOB CMECH f, IUIOTHOCTH p MPU Pa3IUYHBIX OTHOCHUTENbHBIX pa3zMepax

)
TpyOl—. Ilo pe3ynpTaTaM pacueToB MOCTPOEHBbI Trpaduku 3aBUcuMocTH (puc. 1-4).

R

0
ITosydeHHbIE 3aKOHOMEPHOCTH M3MEHEHUs NOTEPU Halopa IOKa3bIBAIOT, YTO BEJIMYHMHA IIOTEPU
Haropa MU3MEHSIETCSI HE3HAUUTEJIbHO IIPM U3MEHEHUH IUIOTHOCTU cMecH. BmecTe ¢ 3tum norepu
Halopa CYIIECTBEHHO HM3MEHSIOTCA C W3MEHEHMEM KOHILEHTPAallud CMECH: C YBEIMYEHUEM
KOHLEHTPALIUKA CMECU OTEPU HAlopa Ha TPEHUE YBEJIMYUBAETCS, @ C YMEHBIICHUEM - HA000POT.

D,
.\.\‘
h
80 -

70

Gl

L

30 035 T 040

1’3

0.05 010 015 020 0.2

/
Puc. 1-I'padux nu3zmMeHnenus norepu Hamopa is 7 = 78.43 npu paznu4HBIX
0
KOHLIEHTPALUSIX CMECH.
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Puc. 2-I'paduk n3menenus morepu Hamopa h anRL =98.04 mpu pa3TUIHBIX
0
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Puc. 3-I'paduk n3menenus morepu Hamopa h mpu RL =98.04
0
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Puc. 4-I'paduk n3menenus morepu Hamopa h mpu RL =117.647
0

Buoi6oowt:

1. [TonyueHHOE€  aHAJIUTUYECKOE BBIPAXKEHHE IMO3BOJIIET YCTAHOBUTH  pabouyro
XapaKTEPUCTUKY HAIMIOPHOTO TPYOOIIPOBOIA MPH TPAHCIIOPTUPOBKE CMECH BOJBI M B3BEIICHHBIX
HAHOCOB.

2. YucrneHHOE pelIeHWe ypaBHEHHS [JIs1 OMNPENCNICHUS TIOTepU ISl Pa3IMYHBIX
KOHIIEHTpAIMSAX HAHOCOB CMECH f, TJIOTHOCTH £ TPHU PA3JIUUYHBIX OTHOCUTEIBHBIX pazMepax

[
TPY6BI— IMO3BOJIMJIN BBIABUTH BJIIMAHUC B3BCIICHHBIX HAHOCOB Ha IOTCPH DHEPTHUH HACOCHOTI'O
0

arperara.
JINTEPATYPA:
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CEeNIbCKOXO03MCTBEHHOTO Ha3HaYeHus // BecTHUK arpapHoi Hayku Y30ekucTaHa. - 2004, - Ne 1. -
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YAK 626.810

MCMNMOJIb3OBAHUE BOOAHO-3EMEJIbHbIX PECYPCOB
B HABOMUCKOW OBJNIACTHU

2.U. Yemoapucos, C.P. Illooues
HUncmumym 8o0nwix npoorem AHPY3

B cmamuve npusedenvi pe3yrbmamol anaiuza UCHOIb308AHUSL BOOHO-3eMENbHbIX PeCYPCO8
6 paspesze AOMUHUCMPAMUBHBIX PALOHO8, d MAKMCe HEeKOMOpble CEEOCHUs. O CYUleCmEYIoujux
Accoyuayusx eooononvzosamenetl (ABII).

Yoy maxonaoa mavmyputi xyoyonap Kecumuod cys-ep 3axupaiapu xamoa cy80aH
govioananysuu yiowmanap gaonuamu myepucudazu maviymomuap kearmupunean (COY).

HaBowiickas o0nacTe pacmoiokeHa B CpeaHedl dyacTu OacceiiHa p. 3apadura.
HcTtounnkaMu BOTHBIX PECYpPCOB 00JIACTH CykaT peku 3apadiad u AMyaapbs dyepe3 CUCTEMY
Awmy-byxapckoro kanana (ABK), a Takxke cau, poAHMKHA M TOA3e€MHbIE BOAbl. [Ipu oOmieit
IJIOMIAAN oOpolaeMbeix 3emenb 131,8 Teic. ra, w3 p. 3apadman Boja NOAAETCS B IIECTh
OpPOCHUTEJBHBIX CUCTEM C IUIOWAAbI0 66,6 ThIC. ra, U3 p. AMyzaapsu - no ABK B 1Be cuctemsl ¢
Ioma b0 29 ThiC. ra, B KaueCTBE OTIEIbHBIX CHUCTEM M3 CKBOXUH U POJAHUKOB OpPOLIAETCA
nopsiaka 30 ThiC. ra.

BonoobecrieueHHOCTh  OpOIIaeMBbIX 3€MeNlb 3aBUCHUT OT TMOCTYIUICHHS BOJIBI  I10
p. 3apadman, Amy-byxapckoMmy kanany u kananam CaMapkaHACKON 00JacTy.

CyMmMmapHbIii BO/I03a00p Ha OpOIIEHWE B TOCJIEAHUE TOIbI H3MeHsercs ot 1,67 mo
1,88 kM, BMecTe c OpOCUTEIBHOM BOJIOM Ha NOJIMBHBIE yroaws nocrymnaer 1,49-2,33 muH T
COJICH; KOJJIEKTOPHBIN CTOK M3MeHseTcs: B mpeaenax 0,75-,88 KM® , BMECTE C HUM C OpPOIIIaeMOit
TeppuTOpUHN BBIHOCATCA 2,16-2,82 MIIH T cOJel, T.€. B JAHHOM MUPPUTallMOHHOM PallOHE B LEIOM
Ha0II0JaeTCsl PACCOJICHUE OPOIIAEMBIX [TOYB U I'PYHTOB.

MenuopaTuBHOE COCTOSIHUE OPOIIAEMbIX 3€MeIb Ha OTHOCUTEIBHO CTAOMJIBHOM YpOBHE
MOJJIEPKUBACTCA PA0OTON KOJUIEKTOPHO-IPEHAXKHOM CHCTEMBI, 00IIIasi MPOTIKEHHOCTh KOTOPOM
coctaBisieT 2692 kM, B TOM YHCJI€ MAruCTPAIbHBIX M MEXKXO03UCTBEHHBIX — 1045 kM,
BHYTPHUXO3SUCTBEHHBIX — 1647 KM, a 3aKpBITOTrO TOPHU3OHTAIBLHOTO JIpeHaka — 56 kM. Y aenbpHas
MPOTSKEHHOCTh JPEHaXka B CPEIHEM 110 001acTu cocTaBiseT 25,9 km/ra.

[Inomane opormaeMpIx 3eMeNlb C 3ajieraHheM YpPOBHsS TrpyHTOBBIX Box (YI'B) mo 2,0 m
cocrasisieT 45,0 toic. ra unu 34 % ot obmieit miomaau. Inomans cpeaHe- U CUIBHO3ACOIEHHBIX
3eMelib cocTaBigeT 28,1 Teic. ra uim 21,3 % ot oOiei mIomanu.

CornacHo kaznacTpa OLl€HKa MEJIMOPATUBHOIO COCTOSIHUS OpPOIIAEMBIX 3€MEIIb 10 YPOBHE
TPYHTOBBIX BOJI W IO 3aCOJICHHIO TOYB CIEAyIOIas: Xopoinee - HaOmogaercs Ha 16,8 Thic. Ta
(mmm 12,7 % ot Bceil opomaeMoit miomiaaun); yaosnerBopurenbHoe - 107,1 Teic.ra (81,3 %);
HeyAoByeTBOopUTenbHOE - 7,9 Thic.ra (6,0 %).

Bonee mnoapoOHble cBeaeHHs 00 HCMONB30BAHUU BOJHO-3€MENIbHBIX PECYpCcoB U
MEJIMOPATUBHOM COCTOSIHUM OpOILIAeMbIX 3€Melb B pa3pe3e aJIMUHUCTPATHUBHBIX pPaliOHOB
MpUBEEHbI B Ta0I. 1.

brnaromapss mocienoBatelbHBIM pedopMaM, TPOBOJUMBIM B CEIbCKOXO3SHCTBEHHOMN
chepe, B gaHHOW oOjacTu OOJIbLIIOE BHUMAaHHUE YIEJISETCS OpraHu3anuu  Accouuanuu
Bosononb3oBatet (ABII) u dhepmepckoMy ABMKEHHIO. BaKHBIM PYKOBOJCTBOM K JICHCTBHIO B
STOM HampaBlIeHUH CIyXkHUT Yka3 Ilpe3unenra pecnyonuku ot 29 okts6psa 2007 r «O mepax mno
KOPEHHOMY COBEPILIEHCTBOBAHUIO CUCTEMbI MEJIMOPATUBHOTO YIYUILIEHUS 3€MEIIbY.

B nocnemnue rtonel B HaBowiickoit oOnactu co3maHo Oonee 40 Accornuanuii
BOJIONIOJIB30BaTeNe, n3 HuX B KapmanuHckoMm painione — 5, B KeBwpuirenuHckom — 14, B
Kanumexckom — 2, B HaB6axopckom - 13 u B XaTeipunHckoM - 10 (Tab. 2).
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Tabnuna 1 -Cenenus 06 UCIIONB30BAHUHU BOJIHO-3EMENIBHBIX PECYPCOB U MEITHMOPATUBHOM
COCTOSIHMM OpoIllaeMbIx 3eMenb HaBowniickoit o6mactu B 2006-2007 rr.

oy - MenuopatusHoe R

= =t o >

© = £ COCTOSIHHE 3E€MEIIb, S

2 g g THIC. Ta 3)

E(m g < g QE_) [av1 )Em
HaumenoBanue a = = & 8 ¥ - Lo S o0 L =
o = = T e © S o ] ) Ao o
paiioHOB Z 5 S = © 5z g ol o e s
T = o - RN = o 4 = 4 g =

o < = 5 =} =5 5 m =5 5y

< = o) (= M 8 o 8 =

= =} so) 2 S[ = ;E = =

5 ) ~ > o = S
Kapmana 323,16 25,1 20,6 - 24,3 0,8 102,31
Kanunmex 106,64 5,0 5,0 - 4,6 0,4 34,28
Ke13pm1TEnIA 536,42 32,4 32,3 - 29,1 33 294,47
Hagbaxop 343,69 25,5 23,2 - 23,6 1,9 254,47
XaTbIpuu 361,55 39,3 20,4 14,4 | 23,4 1,5 78,31
Bcero 1671,46 | 127,3 101,5 14,4 | 105 7,9 763,84

Tabnuna 2-YpoxailHOCTh XJIOMYaTHUKA Ha METMOPATUBHO-HEOIaronoay4yHbix 3emiiax B ABII
Hasowniickoit o6mactu 3a 2007 rox

Hanwuue Pacrmpenenenre METMOPaTUBHO
Cpennsist
HanMeHoBaHe MEJHOPATUBHO yPOKAHHOCTD He6narononyq1}1,1x
pafioHOB HEeOJIaronosyJH IOIKa 110 3eMellb TI0 YPOKaHOCTH
4 ABII BIX XO3FHCTBY, XJIOTTYATHHUKA, (Ta)
3eMedb, wra 10-15 16-20 | 21-25 | Gomnee
ra n/ra n/ra m/ra | 25/ra
I. Kapmana
Hapnait 120 29,8 - - 70 50
Slaruodon 30 31,0 - - 20 10
Hypman 180 28,5 - 40 90 50
Xazopa 90 26,2 20 30 20 20
Xacan Mupo0O 380 27,8 50 100 230 -
Hroro 800 26,4 70 170 430 130
I1. Ke3bliiTEna

Xamraptu o0u raBxap 190 31,0 - 35 130 25
Xa3zopMox 440 34,5 - 20 90 330
CyBum M.Poxar 165 31,2 - 20 85 60
Kusnrena — panrosi 312 30,3 - 40 170 | 102
o0u xaér
Cypun Boposys- 270 29,4 ; 50 100 120
3apmeTaH
Apabu o0u magop 200 28,6 - 30 80 90
V3UnUImKeHT 460 30,1 - 80 160 220
Jlorn6060 op3ycu 80 28,8 - 20 30 30
Cysun Kyiinmo3sop 100 29,8 - 35 25 40
Manukuya cyBYH 40 28,6 - 15 25 -
Uynnapé 60 24,2 20 25 15 -
Tynakyn HypH 70 25,2 - 15 25 -
Onmy3kyn 363 24,6 40 250 73 -
SHTH XypocoH 550 24,2 120 300 70 60
Hroro 3300 30,2 180 935 1078 1077
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Hanuuue Pacnpenenenve MenuopaTuBHO
Cpennsist
HanMeHoBaHe MEJHOPATUBHO yPOKAHHOCTD He6naron0nyqublx
pafioHOB HeOIaronoaydH CIOIK 110 3eMelb TI0 ypOsKaHOCTH
1 ABII BIX XO3AHCTBY XJIOTYATHHUKA, (Ta)
3eMelb, wra ’ 10-15 16-20 21-25 | Gonee
ra n/ra n/ra /ra | 25 wra
II1. Konnmmex
Konnmex cyBun 95 25,3 - 25 40 25
lypkyn 300 24,7 - 40 160 100
Hroro 395 25,0 - 65 200 125
IV. HaBb6axop
3apud Mupob 250 27,2 60 190 - -
OcToH MUPOO 120 28,1 20 100 - -
MagioH Mupo6 140 31,2 20 40 80 -
SHTH iy CyB MacKaHH 60 29,3 20 10 30 -
[TaxTakop MaTOHaTH 77 28,7 - 40 37 -
Xaiut MuUpoo 110 26,2 50 60 - -
VHr coxun 150 26,3 30 120 - -
Kypakyn Mupo06 230 25,6 75 155 - -
CyBun 3aprap 130 25,7 30 100 - -
CyB xocuJI rapoBH 100 25,8 35 65 - -
Axman Cadap 110 26,1 40 70 - -
['uranT cyB Mackanu 253 24,8 160 93 - -
PaxmaT Mupo6 180 25,2 40 140 - -
Hroro 1910 27,0 580 1183 147
V. XaTsipun
’Kaxop yopxonaka 110 29,6 - 50 60 -
Maxcym —ora o« 70 29,4 - 15 30 25
rymbasu
Konzorrena 200 30,2 30 70 80 20
gnropauru
Capaop 10mys 80 29,0 - 30 25 25
ITaxTakop
Te3 okap apuk 310 28,6 40 150 120 -
OnuuH cyBYH 150 30,3 - 80 40 30
Camo Gapakacu 250 30,2 - 70 100 80
OOuxaéT HOBXKa 100 32,0 - 30 40 30
Kaxpamon-3apadiion 115 30,0 30 50 20 15
Yaynu boruakanoH 125 28,4 20 30 40 35
Hroro 1510 29,2 120 575 555 260
BCET'O 7915 28,3 950 2928 2410 1592

B wmeit INpUBCACHBI OAaHHBIC O MeJ'II/IOpaTI/IBHO-He6J'Ial"OHOJ'IyLIHBIX 3EMJIIAIX, COCTOSHHEC

KOTOPBIX HEOOXOIUMO YIYUIIUTh B MIEPBYIO OUEPEb.

B pesynbraTe mpoBOAMMEBIX B BOJOXO3SUCTBEHHOW cepe mocieaoBaTelbHBIX pehopMm

OTHOIIEHHUA cymecTByomux Gepmepon u ABII Bce Oonbllie yKpemistoTcs.

PykoBoauTens Acconmaruu BojomoJib3oBaTeneil «YHr coxmn HaBbaxopckoro paiiona,
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Ko6umkon CynTaHOB BBISIBUJ, YTO M30BITOK BOJABI MPHU TMOJMBE U MPOMBIBKE MOUYBBI OKAa3bIBAET
HETaTUBHOE BO3JICHCTBUE Ha YPOXKAMHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYpP, MOTOMY YTO INPH
STOM BBIMBIBAIOTCSI BHECEHHBIE YAOOpEHUS U MPOUCXOIUT MOIBEM TPYHTOBBIX BOI. B memsx
npenoTBpamenuss momoOHoro (¢Gakra pganHas ABII  BHempuma TOpSIIOK  MOOYEPETHOTO
MCITOTb30BAaHUS BOABI BXOSIINX B HETO (PepMEpCKUX X035UCTB. B pe3ynbTaTe B MOJIMBHOM CE30H
ObL10 COKOHOMIIEHO 2,0 MIIH M BOABI. Accolpaiusl BOIOIOJIL30BaTelel «YHI COXWI» cTajla
noOeauTesieM MPOBOJUBIIETOCS B 00JaCTH CIIENHATBHOTO KOHKYpca « IKOHOMHUS BOBI-2007.




B uensx panpHeWIero ynaydllieHUss BOAOINOJIb30BAHUS M MEJIMOPATHUBHOIO COCTOSIHHS
OpOIlIaeMBbIX 3€Melb B O00JIaCTH IUTAaHUPYETCS BBIMOJHEHHUE CIEIYIOIUX MEPONPUITHIA:

MPOBEICHNE KOMIUIEKCHOM pPEKOHCTPYKIUHU OpOCUTENIbHOM ceth — Ha 32,9 ToiC. ra;
CTPOUTENBCTBO U MEPEYCTPOMCTBO KOJIEKTOPHO-IPEHAXKHOM CETH - Ha 7,9 ThIC. ra; KanuTaabHas
IJIAaHUPOBKAa 3eMelnb — Ha 4,1 Thic. Ta W MOBBINIEHHWE BOJOOOECIICUCHHOCTH 3eMelbh — Ha
3,5 TrIC. Ta.

JIMTEPATYPA:

1. Yembapucor 2.1., Illoaues C.P., IllamcueB ®.K. Poip KOMIEKTOPHO-APEHAXKHBIX
BOJIOPOIIAEMBIX TEPPUTOPHI B CHUCTEME BOJOIOIB30BaHUS Y30ekucrana // Matepuansr VII
cwhe3na reorpad. O6mecta Y3b6ekucrana. - Tamkent, 2006. - C. 238-239.

2. lHomues C.P., YembapucoB .1 KomnekropHo-apeHaxkubie Bojbl FOro-zamagHoro
V36ekucrana // [Ipoonembr ocBoeHust mycTbib. — 2007. - Ne 4. - C. 15-16.

YJIK 633.18

rMMAPABIIMYECKUE BOMNMPOCHI OBECIEYEHUA
TEMIMNEPATYPHOIO PEXXUMA BO[lbl B PUCOBbIX YEKAX

A.T. Spna3zapose
Hncmumym 600mnwix npoonem AH PY3

['maBubiM  ycrmoBueM oOecniedeHuss 3¢GQekTuBHOro mnpous3BoAcTBf puca sBIseTCs
co0roieHre HeOOXOIUMBIX YCIOBUH MO €ro BhIpallMBaHUIO. TemMIepaTypHBI pPeKUM BOABI B
pPUCOBOM 4YE€Ke SBJISIETCS OCHOBHBIM (AaKTOpOM Ku3HeaesTenabHocTH puca. CoOmoneHue
TEMIIEpaTypHOro pexuma 00ecreynBaeTcss OpraHu3alueldl CMEHBI BOJBI IyTEM YCHJICHUS €€
MIPOTOYHOCTH B PUCOBOM ueKke. BMecTe ¢ 3TUM 4pe3MepHO YCKOPEHHBIM PeKUM CMEHBI BOJBI B
pPUCOBOM uYeKe 00yCIIaBIIMBAET MOBBIIICHHE OPOCUTENBbHOI HOPMBI pHica U YBEIHMYEHUE HArPYy3KU
Ha KOJUIGKTOPHO—ApPEHaXXHYIO ceTb. [lodToMy BO3HUKAaeT HEOOXOJAMMOCTb peIICHUs
TUAPABINYECKON 3a7a4H, 11€JIb KOTOPOM YCTAaHOBUTH T'MIPABIMYECKHE MapaMeTpbl IOTOKA BOJABI
B PUCOBOM Y€Ke U MPU HaWMEHBIIHNX 3aTpaTax BOJAbl 00eCIIeYUTh HEOOXOUMBII TeMIlepaTypHbIN
PEXHUM, COOTBETCTBYIOIUHN (PU3HOTOTHUECKUM MTOTPEOHOCTSM JaHHON KYJIbTYPHI.

PaccmoTrpuM 3amaduy 00 WM3MEHEHHMHM paclpeleieHuss TeMIlepaTypbl B BOJOEME,
IMHApHYeckor popmel. Ecniu Booem munmuHapuueckoi Gopmbl n3mepsercs paguycoM Kpyra-
Ry, TO 17151 penieHus rTupaBiIndecKoi 3aa4uu ONepupyIoT MOHATHEM THAPABIMUECKOTO pajguyca-

R
R. C moMompbI0 TIUAPaBIAYECKOTO paguyca R=—" wmum R, =2R MOXHO INEPEXOIAUTH OT

2
KpYTJI0# K 10001 opme cedeHuns BOIOTOKA.

PaccmoTpuM 3amauy, Korja U3MEHEHHE TEMIIEPATYPhl BOJbI B PUCOBOM YEKE M3MEHSIETCS
3a CUeT BO3JCWCTBHS TEIUIOBOM paJMallMd M MPHUTOKA BOJABI ¢ 0ojiee HU3KOH TeMIepaTypoi.
IIpenmonaraercsi, 4TO B PUCOBBIM Y€K IOCTYNAET pacxol Boabl (), ¢ temmeparypou 1, B
pe3ynbTare B PUCOBOM YEKE HA OINpE/IESeHHBbI MOMEHT BpPEMEHU M3MEHEHHE o0beMa BOJbI HE
MPOUCXOUT, TOr1a OanmaHc 0ObeMa BOJIbI BHIPAYKACTCSl YPABHEHHUEM:

Vo + anpdt - ijdt - jQq,mdt - onmdt — ijpdt %0 (1)

fy ty 0}

rae:
v, —00beM BOJIBI B PUCOBOM YE€KE B MOMEHT BPEMEHHU 1
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t
Viw = J 0,..dt —noTepu 00beMa BOJIbI Ha HCITAPEHUE;
0

t
V piomp = jQ¢M1mpdt —1oTepu 00beMa BOJIBI Ha (DUIILTPALHIO;
0
t
Vi = IQn,,df —IIPUTOK BOJBI B YEK;
0
t
V panen = J-Qm,,mdt —noTepu 00beMa BOIbI Ha TPAHCITHUPALIUK PHCA H COPHSKOB,;
0
t
Vo = IQomdt —OTTOK BOJIbI M3 YeKa.
0

I[JI}I ONMrUCaHUud U3MCHCHHS TCMIICPATYPhl BOALI B PUCOBOM YCKEC HMCIOJL3YCM YPABHCHHUC

[1]:

2
o gy O _ ot rer],par 2
ot or or~ ror r or
U= 90
= — paauanbHasi CKOpOCTb;
R, r
qo—  TIPUTOK BOJBI B PHCOBOH 4EK;
F—  pacCTOSHHUE OT I[EHTpPA 10 pAaCCMaTPUBAEMOW TOYKH T10 PaJUyCy Kpyra;
a— TEIIONPOBOTHOCTH BOIBI;
b— KO2(pPUIIMEHT TeII0BOM paananuu
Torma ypaBHEHHE IPUMET BU/I:
oT 2 or 10T 2 2 90
—=a —+—(@ b ————
ot or* ror ( 7Z'R0) 3)
Nnu
or 2[aT ﬂ&T}
ot or- r or
I'ne:
2
PR LA T (4)

a’> mR,a’
Jlyis penieHus ypaBHEHHS BBEJIEM aBTOMO/ICIBHYIO EPEMEHHYIO

r
]7:

2\ a’t

Torga nomyuum

or gq, 0T , 0T a*-b* OT
—+ —=a
ot nR,r Or or’ r’ or

r=rms = HM

Brrauciaum npousBoaHOE
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T2adt ot (3)

on _ -

ot 2a 2;f T

oT oO°’T
f (@) 57

or 2a\/—

[loacTaBuM MX B ypaBHEHHE U3MEHEHUs TEMIEPATYphl B ypaBHeHUE (3), KOTOpOE mociie
YIPOILIEHUs IPUHUMAET BU

U 4 1. _ sz 1.
mfmh-R’,MfVX) NVEAL
_ L4 1 2 —b2 2t
W rhffﬂ fU NIAL
—f )+ o if(n)—ff + LA e
0 ra

(1——z)a\ﬁ
—nf () = 20 if( )= 1f"(77)+"7f'(77)
7R (l r

0

‘ \f 1—7)2a\f
“2pf 5 =)=+ —E—— ()
7R, a? r

—2nf +—" R f(77) S (- (7—1)lf'(77)
oa n

W nonyunm ypaBHEHUE UCKOMOUW () yHKITHH:

[ = {277"‘(‘]0“'( —1)} [

NnJjin
Lrm=l-me@+ Loyt rm ©6)
f' n n+q, g 7 n
rie:
« 4y
@ aR,a’

[Ipeobpaszyem ypaBHEHHE K BUITY
d : > 1
——(nf ()= { 21 +(q, + —1)—}
dn a’ n
, A
Inf (1) = (2n +—)dn > A=qy+——1
n a

HNurerpupys, umeem:

lnf'(n) = e(—772 +Alnn)+InC,

f'(7)=C, expl-n* + Alng]
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Emé pa3 unTerpupys, nojgyduM pelieHrue ypaBHeHus (6)
n
Fa=Co+C Jle i (1)
0

HavanpHbIe yCIIOBHS M TPAaHUYHBIC YCIOBHUS MTPU
r=0,T=7,,n=0,f0)=T,,C, =T,

npu ¢t =0,7 > o (8)

T'(r,0) =T, - HauanpHas TEMIEPATYpa B BOJOEME

N3 ycnoBus (8) monyunm perienust ypaHenus (3) ¢ ycioueM (8)

[(e”n*)dn
T=T,+(T, —T)>— 9)
Je’”zn}‘diy

0
Ecnau oTCyTCTBYIOT BHEILIHEE BO3MYILEHUE, TO UMEEM:
A=0

7 )2 \/;
T=T,+(Ty =T e"dn =T, + (T, ~T)erf ()=~
0

2
Torna g, =1 R €CJIM OTCYTCTBYET paauanus 1o b =0

2 2
Ecin cymmapHas BO3JEHCTBHS NPUBOJUT K PABEHCTBY ¢, + bT ~1=1 WM ¢, =2- bﬁ =0
a
perieHue Oyner:
n
.| ern2n
T=T,+T, ~T,[*——=T,+(T, ~T))e ™ (10)
0

-n2
e
0

[Tonw3ysice (1) 3anucpiBaeM ypaBHEHHE BOJHO-TEMIIEpaTypHOTo OasaHca BOJIbl B pPUCOBOM
qeKe

TV, + Tnijnpdt—Tj 0,.,dt T j'Q(,mdz —Tj’ 0,,dt —Tj' Q,,dt ~0 (11)

OTkyna Uil yCTaHOBJIEHUS BEJIMYMHBI IIPUTOKAa IIPU COXPAaHEHUU TeMmieparypsl 1
HaxOJHUM M3 CIEAYIOIIEH 3aBUCUMOCTH

T[j[ 0,.,dt + j.Q(,mdt + onmdt + ijpdt] -VT,

t : (12)
0,,di = —"
jo-
Nnn
t t t t
T[j Qucndt + J‘Q([)uﬂdt + j‘Qnmdt + J‘Qmpdt] - VOY—;I (13)
O t_O Iy fo Iy fo
an - an ¢ + T *t
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Tor;[a YpaBHCHHUC JId UBMCHCHHUA TCMIICPATYpPbl BOAbI B PUCOBOM YCKEC BO BpPCMCHHU B
3aBHCHMOCTH OT BOJHOTO OajaHCa ¥ METEOPOJOTHYECKUX IapaMEeTPOB TEPPUTOPUHU
OIIpEeNISETCS:

t
TV, +T,[0,dt
T &

= t t t t (14)
[ Ottt + [ 0yt +[ 0, dt +[ O, dt

BoiBoa. Ilonydennbsie Teopermdeckue 3aBucumoctH (13, 14) mo3BOJAIOT yCTaHOBHTH
HEOOXOIMMBIM THUAPOMONYJIb pUCAa M JMHAMUKY H3MEHEHHS TeMIlepaTyphl BOIbl B YEKE B
3aBUCMMOCTH OT IIapaMEeTPOB BOJAHOIO OajaHca U KIMMATUYECKUX MapaMeTpoB TEPPUTOPHH.

JIMTEPATYPA:
1. Menbkas 1.}O. CranuoHapHbslii MOJAEIh pagudalMOHHBIX TymaHoB // ®dusuka
atMocepsl 1 okeana. - 1968. - T.4, Ne 2. - C 297.
2. Maxmypnona [[.D., DOpuazapoB A.T. 3MeHenne MuHEpaau3alMd BOJBI B IMPOTOYHBIX
Bonoemax// [Ipo6nembr mexanuku. — 2006. - Ne 5.

YK 502.7:33
ONYCTbIHUBAHUE U YCTOUYMUBOE PA3BUTUE Y3BEEKUCTAHA

H.I'. /laspanosa
Hncmumym 600mnwix npooniem AH PY3

OnyCTHIHUBAHUIO — ATOMY OMACHOMY pecypcoucTomameMy (eHOMEHY, MOABEPIKEHBI
MHOTHE PErHOHBI 3eMJIH U OHO IOCTYIATeIbHO HapacTtaeT W ycyryomasercs. ITo sToit mpuuune
Opranm3anuss OObenuHEHHBIX Hamuii cnenuansHO TNpHHSIA KOHBEHLIHIO 1O Oopbbe ¢
OITyCTHIHUBAHHUEM.

HentpansHas A3us u VY30eKUCTaH — PETHOHBI HCIOKOH BEKOB apuaHbIC, W
OIYCTHIHUBAHKE MPOTEKACT 37eCh B PEKMME MHOTOBEKOBOW M3MeHuYnBOcTH. C Hadajga HOBOTO
BPEMEHH, IO MEpe HapacTaHMs 3aCYILIMBOCTH CYOKOHTUHEHTA OIMYCTHIHUBAHUE OXBATHIBAET BCE
HOBBIC TEPPUTOPHHM M AaKBATOpHH. TakoW CBOCOOPa3HBIH THI ONMYCTHIHUBAHUS CcHopMUpOBaICS
13-3a UCCYIIEHUs APaIbCKOTO MOps. TO CBOE€0Opa3ue MposiBIseTcs B 00€3:KU3HEBAHUN BOJIHOU
Cpelbl OCTaTOYHOro (opMara ApaJbCKOTO MOPS W TPEBPAIICHHH €ro OO0COXIIero JHa |
MPUMBIKAIOIIUX K HEMY JeNbT OONBIIMX PEK B HOBYIO IMYCTHIHIO W MOIIHBIA HCTOYHHK
pa3BEeHBaHMS COJICH M MIBUIH 110 PETHOHY M MUPY, OJJHOBPEMEHHO U B coueTaHnu. B Y30ekucrane
TakOW  TPHUPOCT OIKOJOTHYECKOTO  HEONaromoiay4duss YCyryousieTcs  MpoaoJiKarouiencs
Jerpajiaiiie ICKOHHO MYyCTBIHHBIX SKCTPa-apUIHBIX TEPPUTOPHH U MPOJIBHKCHUEM HETaTHBHBIX
MPOIIECCOB B CEMUAPUHBIE MPEATOPHO-TOPHBIC Tpenenbl cTpaHbl. [IpuumHBl HapacTaHUs
HeraTWBa: TJIOOANbHBIC KJIMMAaTHYECKHE HW3MEHEHHWsS, a BHYTPH CYOKOHTHHEHTAa —
MEXPETHOHANIbHBIE,  MEXKCEKTOpallbHbIE WM  BpPEeMEHHBIE  JKcTepHanuu. llpu  3TOM
BHYTPUKOHTHHCHTAIBHBIC SKCTCPHAIUH SIBIISIOTCS CIICICTBHEM JOMHHHUPOBAHHS KCTCHCHBHBIX,
a MeCcTaMH U TMaTpuapXaibHbIX (opM Xo3sicTBOBaHMSA. ONyCTHIHMBAHUE CYIIECTBEHHO
OTpakaeTcs Ha Ka4eCTBE CPebl KU3HEACATCIHPHOCTH HACCJICHHS M, OCOOCHHO, IMPHU POCTE €ro
mI0THOCTH. KOHIENTyalbHO ¥ TPAKTUYECKH MPEOJOJICHUE MPOUCXOISAIINX HETaTHBHBIX
MPOSIBJICHU OITYCTHIHUBAHMS W MX MPEAOTBPAIICHHE B MEPCIEKTHBE MOXKET UMETh MECTO IpHU
BOCCO3/IaHNH (PUTOIICHO30B, TOTAIBHOM pPECypcocOepexeHUU, HKOJIOTHU3AIMU TMPOU3BOACTBA
COIIMOKYJIbTYPHBIX HaBBIKOB HaCEJICHUS.
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PykoBojmdmuii  OpUHLMI ~ 3KOJOTHM3alUMU  IPOU3BOACTBA,  OTPACIH, HPUPOJHO-
MIPOU3BOJICTBEHHON CHUCTEMBbI, TEPPUTOPHATBLHO-TIPOU3BOICTBEHHOTO KOMIUIEKCA, KaK CIeAyeT U3
JOKTPUHBI COBpPEMEHHON »Jkosoruu [3,c.361], orTpaxkaer MakcumMa — «HE HaBpeau!»
Heucnonnenue wiM OTCTyIUIEHHME OT JTOr0 MPUHIMNA SIBISIETCS HApYyLIEHHWEM IpPaBUII
COCYIIECTBOBAHMS, YTO JIOJKHO IOPOXKIATh OTBETCTBEHHOCTh HapywuTens 3a coiesHHoe. Ho
ecinu cyOBbeKT MPUPOAOIOIb30BAHUS HE TOJBKO HE BPEAMT, a €lé U MPUHOCHUT MOJb3y cpefe
oOuTaHwus, TO, OYEBUHO, OH JOJDKEH OBITH TOOLIPEH.

OTH 0OCTOSATENHCTBA B HKOJOTUU U SKOHOMHKE IMPUPOJOINOIH30BAHUS OTPAXKAIOTCS B
CTPYKType OJKCTepHanuii wiu «BHEMHUX dS(PdekToB (MOCIEACTBUH) IKOHOMHYECKOMN
(XO3SIUCTBEHHOW) JNIESATENBHOCTH CYOBEKTOB», KOTOpPbIE TMOJOKUTEIBbHO WJIM OTPULIATEIHHO
BO3JCHCTBYIOT Ha JPYryl0 XO3AWCTBYIOLIYI0 CTOPOHY WJIM KOMIIOHEHT Cpelbl OOUTaHUs
[1,c.33].

OKCTEepHaJIMM HE BCErjJa MOAJAIOTCS 3aMbIKAHUIO BHYTPU CBOUX IIPOM3BOJCTB
(tepputopuii u T1.1.). HOo ecnu oOHU BBISABISAIOTCS W HHTEPHAIU3UPYIOTCH, TO CYOBEKTHI
XO035MCTBOBaHUSl UTHOPUPYIOT HX, TaK KaK 3aMHTEPECOBAaHbl IPEXJIE BCEr0 B MHUHUMU3ALUU
CBOMX BHYTPEHHUX H3JepkeK. [loaToMy H3Aep:KKu MO NpeAyNpexACHUI0 WIM JUKBUIALUU
HEraTUBHBIX YKCTEPHAIUN «BBIHYKJEHbI HECTU APYrue CTOPOHBI» [1, . 34]

B 5TOM KOHTEKCTE paccMOTPUM MEKCEKTOpPaJbHbIE AKCTEPHAIUHU, XapaKTEepHbIE s
TEPPUTOPUAIIBHO-TIPOU3BOACTBEHHBIX KOMIJIEKCOB SKCTPAa-apUIHBIX PETHOHOB, B HALIEM Cllydae,
Ha [pUMepe HeAPOIoIb30BaHUs U KUBOTHOBOICTBA.

Henpononb3oBanue — MOMCKH, A0ObIYA M MEPBUYHBIN Mepeies PYIHBIX M HEPYIHBIX,
He(TerasoBelX M JPYrUX I[OJE3HBIX HCKOMAEMBIX — BECOMBIH CEKTOpP SKOHOMHUKH 3KCTpa-
apHUJIHbIX PETHOHOB.

Henpononb3oBanue KOHKYpUpPYET € IPYTMMH OTPACISMU 3KOHOMHKU 32 «KHU3HEHHOE
IpocTpaHcTBO». Ero BHeOpeHHEe B SKOHOMHMKY PETHOHAa OOYCIABIMBAET U3bATHE 3EMENb M3
TPAAUIMOHHOTO CEKTOpa M BCE €ro MOCIEACTBUS — yMEHbIIEHHE KOPMOBOIl 0a3bl MacTOUIIHOIO
KUBOTHOBO/ICTBA, COKPAILEHUE apealloB PACIPOCTPAHEHHUS «IUKOM MPUPOJB» U MHOI'OE APYIoOE€.
Ho Oomnee rinybGokme TpaHchopmanmu TMPOUCXOIAAT B COIMOKYJBTYPHOH cpele Mpu
KOHBEPreéHLIMM MECTHOIO HaceleHUuss ¢ MUIpaHTaMd, B HX COCYUIECTBOBAHMM B
«UHAYCTPUAIBLHOM», @ HBIHE Y€ M B MOCTUHIYCTpHabHOM obmiecTtBe. Ha maHHbIN conuaibHO-
HKOJIOTHYECKHI aCMeKT HAKIAAbIBAIOTCS U HETaTHBHBIC M3MEHEHHUS KayecTBa Cpeibl OOMTaHUs
u3-3a e€ HapylleHUus M 3arpsA3HEHus NpU HeAPornosib3oBaHHH. OJHAKO HEAPOIOJIb30BAHUE
SKOHOMUYECKH BeChMa d(PPEeKTHUBHOE M MOKa HanboJIee KOHKYPEHTOCIIOCOOHOE MPOU3BOJICTBO B
peruoHe, a Mo3TOMy 1 060jee OTBETCTBEHHOE 3a CBOU IKCTEPHAJIUU.

OTa OTBETCTBEHHOCTh BHIPA3MIIACh B CO3/IaHUU TPAHCIOPTHOM MHPPACTPYKTYphl PETHOHA
— CETU JKEJe3HBIX U aBTOMOOWJIBHBIX JOPOr C TBEPABIM IOKPHITUEM, BOJIOBOJOB, CHUCTEM
0OBOJHEHMs MACTOMIL, Ta30MpPOBOJOB U JIMHUK 3JEKTpoIepesnad, a ¢ JOCTH)KEHHEM CTpaHOM
HE3aBUCHUMOCTH — JKEJIE3HOJOpPOXHAasi CeTh CYIIECTBEHHO pacliUpuiack U Mpuodpena
CTPAaTETNYECKOE 3HAUCHUE.

[TacTOuniHOE XKMBOTHOBOJACTBO — 3TO TPAJULUOHHAS 3KOJIOTMYECKas HUIIA MECTHOIO
HacesleHus. Ero 3KCTEHCUBHBIM POCT BO BTOPOM IIOJOBHHE JBAALIATOIO CTOJIETUS B KaKOU-TO
Mepe CKOMIIEHCHPOBaJl JeMorpaduueckuil B3pbIB, HO HE ONpaBAal OKHMJIAHUKM MO MOBBIIICHUIO
KauyecTBa KU3HU MECTHOT0 HaceiaeHusi. Hao6opoT, pocT MoroioBbs KapakyyineBbIX OBEIl U JPYTHX
HaIpaBJIeHUH )KUBOTHOBOJICTBA YCYT'YOJISIET OMyCThIHUBAHUE.

B oOmem, Heapomoiab3oBaHWE,  MAaCTOMINHOE  KMUBOTHOBOJACTBO M cama
KU3ZHENESITEIbHOCTh HACENeHUsI B JKCTpa-apuIHBIX pPEruoHaX — OTO AHTAarOHUCTHI WIIU
KOHKYPEHTHI 3a >KU3HEHHOE IMPOCTPAHCTBO, a XapaKTep UX BO3ACHCTBHUS Ha cpeny oOWUTaHUs,
€CJIM HE CUHEPIreHEeTUYHbIN, TO, HE UCKIIIOUEHO, YTO aJIUTUBHBIN.

[ToaToMy paccMOTpEHHbBIE HKCTEPHAINU MPEACTAIOT OOBEKTOM HKOMEHEIKMEHTa, a
OCHOBa €ro pe3yJIbTATUBHOCTH YCMATPUBAETCS B ONTUMHU3AIMU B3aMMOOTHOLIEHUN CEKTOPOB
X035MCTBOBaHUS IMYCTBIHHBIX TEPPUTOPUATILHO-IIPOU3BOACTBEHHBIX KOMIIJIEKCOB.
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OTUM oOmepanusM MPEIIIECTBYIOT OIEHKH JKOJIOr0-35KOHOMHYECKOW 3¢ (HEeKTUBHOCTH
KOHKYPHPYIONIMX MPOU3BOJCTB U OTpaciiedl U dKOHOMHUYECKHX H3JEPKEK OT MX IKCTEPHAIUU.
IIpumenutensHo K Jeranu3upyeMoMy KeI3BUIKYMCKOMY TE€ppUTOPUAIBHO-IPOMBILIUIEHHOMY
komiuiekcy (TTIK) meTogudyecku oHU TPOBOJSATCS CIASAYIOMIUM 00pa3oM.

CpaBHUTENBHYIO HKOJIOT0-9KOHOMHUYECKYIO 3¢ ¢dekTuBHOCTh Beayumx cexkropoB TIIK, B
pa3BHUTHE paHee MPEIOKEHHBIX MPUEMOB €€ OLICHKH [2] 1Mo clieyroneMy KpUTEPHIO

" ) "3
Ve (Cyuc =Zye =P)= 2 [i(Ci=Z)+ 2 S,(C,=Z )+ S (Cp=2Zy)
i=1 j=1 k=1

K 555 = ~ — max
Z fi (Ci -Z i)
i=1
n=ny+n,+ny l'=1,n’ J=ny, 1y k=ny,ny (1)
2 9
PZ:rCMC’ er=l” CMC’ ]"JH-'HCZMC’ ZanCZi’ (2)
rie:
n oy fl — o011ee 9uco U MIomaab -0l AIeMEHTAPHON IKOCUCTEMBI;
c. 7 — omToBas IleHa M oOO0m@as CTOMMOCTh 3aTpaT Ha MPOU3BOACTBO KOHEUYHOTO
1 1
" MPOAYKTA JKUBOTHOBOJICTBA C €IMHUIBI TLIOIIA]IH;
C,;.Cy " Z jo Zk 70 e MO CHJIBLHO U cl1abo JIETPATUPOBAHHBIM YTOJIBSIM;
" — YHCJIO DIEMEHTApPHBIX CHUCTEM II0JI TOPHBIM OTBOJAOM, COOPYXEHUAMH U
1 UH(DPaCTPYKTypOH TOPHOTO MPOU3BOJICTBA;
. ; S
Ny ;3 — YHCIO CHJIBHO H cnabo IerpaJupoBaHHBIX Yyroami W miomamgy -7 m “k mx
AJIEMEHTAPHBIX CUCTEM;
m
Ve Cuc Z 2/
MC MC MC _ i=1
> ) TOBApHAs MNPOAYKIHS TOPHOTO TMPOU3BOJICTBA C IUIOWIATHA ! ,

OTTOBAs IIeHa U 00Iasi CTOMMOCTD 3aTpaT Ha €UHHITY MPOTYKIUH;
— NMPUPOJHAS PEHTAa MUHEPAITHHOTO CHIPHSI;

PI”
V' — DTUCKOHT (CCyAHBIM MPOLEHT OaHKa);
A ' — OTYMCIICHHS Ha BOCIPOM3BOJCTBO MUHEPAIBLHO-CHIPHEBOH 0a3bl;

— noJ1s1 (TIPOTIEHT) OT IEHBI PEATM30BAHHOTO CHIPHSI;
— OTYHMCJEHUs (AMCKOHTHPOBAaHHBIE HAa CPOK OTPabOTKHM MECTOPOXKIEHHUs) Ha
ZﬂFH PCKYJIbTUBAINIO 3CMCJIb W COLOUAIBHBIC HYXAbI MpU JIMKBUIAOUW TOPHOTO

MIPOU3BOJICTBA;

— OTYHUCJICHUS (QUCKOHTHPOBAHHBIC HA CPOK POTAIUHU) HA OKYJIbTYPUBAHHUE TTACTOUII
Z,, ¥ MepONpHATHS MO BOCIPOM3BOJACTBY MX YPOKAHHOCTH, CTPAaXOBAaHWE CTana H

macTOuIIL;

—  kod(pduUmMEeHT CpaBHUTEIBLHOW  DKOJOT0-3KOHOMUYECKOH 3 PeKTUBHOCTH

K :
9-9-9 orpacieii (POU3BOACTB).

B crpykrype dopmynbl (1) ydTeHBI 3JI€eMEHTHI KOHIEMUIHUH YCTONYMBOTO Pa3BUTHUS U
MEXIYHAPOIHOIO OIbITa PACHPEIEICHNUs OTBETCTBEHHOCTH 3a JKOJOTHMYECKUE H3ACPKKH U
yIIepOsl.

BpeMeHHbIe SKCTEpHAIMHM YYUTHIBAIOTCS MYyTEM HMCUYHMCICHHS MPUPOJHON pPEHTHI U e
3ayucieHuss B (OHJ MOKOJEHHH WM OHA COXpaHseTcs U NPUYMHOXXaeTcs B Apyroi ¢opme
9KOJIOTHYECKOI0 CTPAXOBAHUS B IOJTOCPOYHOM ILIAHE.

B sTOM e BpeMEHHOM Jlare, Tak Kak CPOK OTPa0OTKH MECTOPOXICHHU dallle BCEro
UCUHUCIISIETCS  JICCATHWICTUSAMHU (€CJIM  HE CTOJCTHSMHU), PACIPEACISIIOTCS OTYUCIICHUS Ha
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JUKBUJALMIO TOPHOTO NPEANPUATHS C PEKYJIbTUBALUEH 3€MENb M IOKPHITUE IPU ITOM
COLIMAJIBHBIX HYK]I IIEPCOHANA U HACEJICHUS.

B cpemHecpoYyHOM IIaHE MCHOJB3YKOTCS B YCTAHOBJICHHOM  IOpPSAKE  4epe3
COOTBETCTBYIOLIME (PUHAHCOBBIE HMHCTUTYTHI OTYMUCICHHUS HA BOCIPOU3BOJICTBO MHUHEPAJIbHO-
CBIPHEBOI1 0a3bl U OKYJIBTYPUBAHME MTACTOMUII U BOCIIPOM3BOJICTBO X YPOXKAMHOCTH.

MesxcekTopanbHble JKCTepHaduH. [IpsiMble SKCTEpPHAIBHBIE H3ACPKKU (Yofc‘) HEeCcET
JKUBOTHOBOACTBO H3-3a UIBATHA 3CMCJIb IIOJ T'OPHBLIC OTBOJbI, YTO OTPAKACTCA 11O BTOPOMY
MHOTOWIeHYy dhopmysl (1):

Y.?/c:' fi(Ci_Zi) (3)

Y, ,
KocBeHHBIE dKCTEPHAIBHBIE M3AEPKKH (k) )KMBOTHOBOACTBO HECET M3-3a 3arpsA3HEHHS
(XMMHYECKOTO ¥ MeCTaMH pPAJUOAKTUBHOTO) TOYB U PACTUTEIBHOTO TIOKPOBA, HYTO

J k
00yCIaBIMBAET AETPANALUI0 MACTOMIIHBIX Yyroaui oT cuiabHoi (% ) mo cmabon (~ K ). Takue

HU3CPIKKH OUYCBUIHO MOXKHO YTOYHATH TaK:

v =Y S,UC - C)-(Z,-7,) )
Jj=1
nj3

YE=3 S (C -C)—(Z; - Z,)] (5)
k=1

KpOMe TOr'0, B 9TUX CUTyallUAX UMCKOT MCCTO Yall€ BCCro COOTHOMICHUSA:

C,->Cj’ Zl-<Zj, Cl.>Ck’ Z.,<Z,

OTO OTpa)xaeT TO, YTO IKCIUIYaTALlMOHHBIE PAcXo/Abl Ha MOJYYEHHE MEHBIIEH CTOMMOCTHU
MPOAYKIIAM BCE K€ BO3PACTAIOT.

['OpHONIPOMBIIITIEHHBI  CEKTOP HMEET KOCBEHHBIE JKCTCPHAIbHBIE U3ACPKKHA OT
KMBOTHOBOJICTBA M3-3a OIYCTBHIHUBAHMS U CHUIKEHUS U3-3a 3TOr0 KOM(POPTHOCTH CpPEbl.

Ho B menmom o6a Bemymmx cekropa TIIK co cBoeil umHppacTpyKTypoil YCHIMBAIOT
Harpy3Ky Ha OMOLIEHO3bl, a UX MPOAYKLIHS 103TOMY CUCTEMATHUeCKH (?) yMEHbIIAeTCs.

YcToiunBoe pa3BUTHE MMYCTHIHHBIX TEPPUTOPUIN CTPaHbl HEBO3MOXKHO 0€3 HKOJIOTHYHOTO
perilaMeHTa U HOBBIX CPEIO3AIUTHBIX TEXHOJIIOIUHI 3eMIIe-, HEIPO-, BOAO- U DHEPrOMNOJIb30BaHUs
U HIMpoKoMacIITabHOW peanu3anuu HarpoHansHOM mporpamMmel 0OpbObI C ONMYCTHIHUBAHUEM,
npunsToit [IpaButenscTBoM Y30ekucrana.
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YK 628.218

OMNPEAENEHUE USMEHEHUA YPOBHA BOAbl B CKBAXUHAX
NOA3EMHbIX ICTOYHUKOB BOOAOCHABXEHUA B SABUCUMOCTH
OT USMEHEHUA PACXOOA BOAbl HA TMAOPOMOCTAX PEK

H.3. Maxmyoos, X.3. Maxmyooe
HUncmumym 6o0nvix npoorem AH PY3

B nacrosmiee Bpemst BogocHabxkenue r. Kapum - obnactHoro nentpa KamkagapsuHckoit
00J1acTH - ¥ MPUJIETAIONINX HACEJIIEHHBIX MYHKTOB, I'. MyOapeka 1 HedTera3oBbIX MpeANpUITHI
MOJIHOCTBIO 0a3upyercsi Ha MCIMOJIb30BAHUH BOJbI MOA3EMHBIX HCTOYHUKOB, PACIOJIOKEHHBIX B
npenenax Kwurabo-lllaxpucab3ckoro mecropoxiaenus. Ha ero 0asze co3mgaHa pernoHaibHas
CUCTEMa BOJIOCHAOXKeHUs ¢ 3a00poM BOJBI U3 BOA03a0opHEIX y3inoB BY-1, BY-2, BY-3, BY-4,
KOTOpPBIE COCTOAT U3 107 3KCIUTyaTalMOHHBIX CKBaXKHH.

Ot Bogo3abopos BY-1, BY-2, BY-3, BY-4 Boja no 1ByM BOJOBO/JAaM U3 CTaJIbHBIX TPYO
auameTpoMm 1200 u 1020 MM oOmieir mpoTsKEeHHOCThI0 243,2 KM TOJaeTcsi B pe3epByaphl Ha
moniaaku HacocHoi cranuuu lI-nogsema B r. Kapuiu.

x
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g 2 H
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—— ypoBeHb NoA3eMHbIX BOA —&— pacxo peku

Puc. 1-CpenneronoBbie ypoOBHU MOJI3€MHBIX BOJ Ha TuHUU BY-1
U pacxojiel peku Skkabargapbs

@opMHUPOBAHUE PETHOHAIBHBIX MOJ3EMHBIX BOJ 3TOI'O MECTOPOXKJEHHUS MPOUCXOIUT, B
OCHOBHOM, 3a cueT (WIbTPAallMOHHBIX MOTeph U3 OacceiiHa peku Kamkamappu, a Takxe
MPPUTAIIMOHHBIX KaHAJOB M C TOJeill opouieHus. PernoHaibHbIE pecypchl MOA3EMHBIX BOJ
MecTopoxaeHHsT coctaBisiior 919,3 teic.m’/cyr (10,64 MP/c), SKCIUTyaTAMOHHBIE 3amachl IO
BceM Kareropusm - 760,3 Tbic. M3/CyT. VYcnoBust popMUPOBaHUSA pEeXHMa IMOA3EMHBIX BOJ B
OCHOBHOM OTPEICNAIOTCS THAPOJOTHUYECKUM pEXHUMOM pEeK, B 30HE BIHUSHUA KOTOPBIX
HaxosATcs Bojgo3abopHbie y3ibl (puc.1,2,3). Kak ycTaHOBIIEHO, peKHM yPOBHS IMOJI3EMHBIX BOJI B
MHOT'OJIETHEM pa3pe3e NpsIMO 3aBUCUT OT BoJHOCTHU ronall,2].

Ananu3 rpadukoB U3MEHEHUs KoieOaHui ypOBHS BOABI B CKBR)XMHAX U PACXOJIOB BOJbI
pPEeK Ha THAPONOCTaX MOKa3bIBAaeT, YTO KojeOaHue 3HAUCHUM ypOBHS MOJ3EMHBIX BOJ M pacxoja
MOBEPXHOCTHOTO MCTOYHHMKA MPOUCXOIAT OJIM3KO K MX CpPeJHUM 3HadeHHsM. Bmecte ¢ 3TUM B
OTJENbHbIE TOJIbl HAOMIOJAIOTCST M CKauku ruaporpada pacxogoB Boasl pek. C  yyeTrom
0coOeHHOCTEeH KoeOaHUl ypOBHS MOJ3EMHBIX BOJ M PAacxXoja BOJIbI PEK IMOJIy4E€Ha CIeAyIoLas
3aKOHOMEPHOCTb:
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ypOBeHb noAa3eMHbIX
BOA4, M
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—l— ypoBeHb NOA3EMHbIX BOJ, —@— pacXxop, peku

Pacxopg peku, m3/c

Puc.2-CpenneronoBeie  ypoBHH TOA3EMHBIX Boja Ha juHuM BY-1 u pacxomsl peku

Tanxaznapps

YpoBeHb
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roabl

—8— YPOBEHb NOA3EMHbIXBO —e— PacXo peku

Puc.3. CpenHeronoBbie YpOBHM MOA3EMHBIX BOJ Ha JuHuu BY-1 n

Axnapbs

2.,% 50-0.

. T
h=h" cos {T—larccos[

> o 0

Hpu Q=0 6(t)=0

h=h cos {ﬂarccosg*},
1 Q

Mpn 0=0" 6(0) =1

h=h cos{ﬂarccos Q* +6_Q*]}’
T o 0

2

ryOWHA 3aJIeTaHusl TOPU30HTA BOABI B CKBAKMHAX;

pacxoj BOJbI PEK;

CpeaHee 3HaueHHE TOPU30HTA BOJIBI B CKBAXKHHE;

nepuo/ Kojie0aHuii 3HAYEHUSI CPEAHETOJOBOTO PACX0/1a BOIBI

-50 -

Pacxop pekw,
m3/c

pacxompl peKH

(1

2)

3)



QO — pacxopn BOABI ISl PEK pacCMaTpUBAEMOro y4acTKa

T.= 3ronma

T  mepuopn KonebOaHUW CPETHETOJOBOTO TOPU30HTA MOI3EMHBIX BOJT

h— 1 ckBaxkud BY-1,BY-2 u BY-3,

T>= 3,5rona;

Qo— cpemHee 3HAYEHUE CPEIHET0I0BOTO Pacxo/aa BOJbI PEK;

QO — pacxopn BOABI B peKe B MOMEHT cKadka ruaporpada;

5(©-0)— Gynkuus Xepucaiina

0) =0 -0y OTKJIOHEHHE pacXojia OT CPEHEro 3HaYEHUsI CPETHEr0I0BOT'0 pacxoaa
BOJIBI.

Buwieoo. Jlns onpeneneHus U3MEHEHUs] YPOBHS BOJIbI B CKBaXKMHAX BOJ03a00pHBIX Y3JI0B
MOJIydeHa 3aKOHOMEPHOCTh HM3MCHEHHS KOJeOaHWs TOpPH30HTAa BOJABI B CKBAXHUHAX- /1 B
3aBUCMMOCTH OT HM3MEHEHHUs pacxoja BOJbl Ha THUAPOINOCTAaX PEK, PACHOJIOKEHHBIX B 30HE
PaCIIOIOKEHUS MO3EMHBIX HCTOYHUKOB BOJIOCHA0KEHUS.
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YJIK 631.675
CHU3UTb NOJINBHYIO HOPMY

JIL.T. Axmeodrconos
THUM

Ywby maxonaoa unmepnonumepkomniexc uwIamuiean, eHeul Mynpokiu 0ananapod
naxma cy20punuul pesxcumu ypeawunean. bynoa mypauua cyzopuwi mexnuxacu KyaniaHuauo,
cyeopuwt @.UK. 0,55 oan 0,7 eaua kymapuneaniueu, xamoa cyeopuul HOPMAiIapuUHuHe emapiu
MUKOOPOA KAMAumupuiuo, cy8 UKmucoOusimuea SpUmuieaniuc KeaimupuieaH.

In this article was worked, interpolemer complex. Light earth fields was learnt irrigating
the cotton condition. Cotton fields were irrigate with a different, lucrative way.( method) . Is
reached coefficient of efficiency from 0,55 before 0,7 and is received observable economy of
water.

[Ipu opomenun mo 60po3aamM Ha CUIBLHOBOJONPOHHUIIAEMBIX [TOYBAX — CYHECSIX U JIETKUX
CYIUIMHKaxXx - HOPMBbI IOJHMBOB Hepeako mpesbimarT 1200 M°/Ta, MpUYEM YBJIAXKHEHUE
MPOUCXOIUT KpailHe HepaBHOMEPHO. MUPHUTHCS C HEPAMOHAIBHBIM HCIOJb30BAHUEM BOJIBI
HEJb3s, 1a U BBEJICHHE IUIATHOTO BOJOIOIB30BAHUS MOXKET CHJIBHO YJAapUTh MO KapMaHy TOTO,
KTO HE Haiizer B Onumxaiimee Bpems crnoco0a 3KOHOMHUTH BOJHBIE PECYpChl M TIIATEIBHO
MOJIMBATh XJIOMYATHUK.

B 2006-2008 rr. B ¢epmepckoM xo3siiicTBe «Oman» YPTauMpuHUKCKOTO paiioHa
TamkeHTCKOro BUJIOSATA MBI MTPOBOJIUIIN OMBITHI 10 00paboTke mHTepnoaukomiuiekcamu(ITK)
MOJIMBHBIX 00PO3/1 JIJIsl MOBBINICHUS Ka4eCTBA MOJIMBOB M CHUKEHUS UX HOPMBL.
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PactBopsr UIIK, BbICBIXas, 00pa3ylOT € MOYBEHHBIMH YacCTHUIAMH BOIOYCTOWYUBYIO
KOMITO3UIMIO, KOTOpasi yMmeHbaeT ¢punbrpanuio Ha 25-30 % [1].

Jia nmpurorosnenus 800 nuTpoB pacTBOpa HeoOXoaumo 16 kr cyxoro BemiecTBa Na-
kapookcunmMeTueuoio3sl (Na-KMII), 4 kr caxu, 16 1 MoueBHHO-(OPMATIbIETUIHON CMOJIBI
M®C) u 0,7-1,0n1  opropochopnoit  kucimorel. Na-KML[ u M®DPC HETOKCHYHBI,
JIETKOPAcTBOPUMBI U BIOJIHE JOCTYIHBI X034 CTBaM.

JUis mpUTOTOBJIEHHUS PAacTBOpAa MCIONB3YIOT arperatr 3ameHuTens Mojioka (A3M-0,8),
KOTOPBI BO MHOTHX XO3SIICTBAaX MPUMEHSETCS AJI IPUTOTOBICHUS IMYJIbCHI.

Bo BHyTpeHHHIi Kopryc arperara 3aiuBaroT Boay A0 oTMeTku 400 1. Cyxue KOMIOHEHTHI
(Na-KMI[ 1 M®C) 3arpyxaroT B NpHEMHBIA OYHKEp, BKJIIOYAIOT MEIIAIKY W BEPTHUKAJIbHBIN
IIHEK. 3aTeM JOJMBaIOT BoAdy a0 oTMmeTku 800 1 M, He OcTaHaBIMBas MEIIAIKH, 3aJUBAIOT
KUIKHE KOMIIOHEHTHI — MOUEBUHO—(OPMaNIbAECTUIHYIO CMOIY U OpTO(HOCHOPHYIO KUCIOTY.

KauecTBO mMOJIMBOB CENbCKOXO3SHUCTBEHHBIX KYJIBTYP BO MHOIOM 3aBHCHT OT
PaBHOMEPHOCTH YBJIXHEHUS 1O JJIMHE 00po3/bl [2,3]. OTMETHM, YTO 10 CHUX MOP OTCYTCTBYIOT
HaJe)KHasg TEXHUKAa U TEXHOJOTHHU IOJIMBOB, KOTOphIE oOecreynBain Obl Oojiee paBHOMEpHOE
pacripezieneHle moJuBHOM BoAbl Ha moJie. [Ipencrasnsercs BecbMa 1eaeco00pa3HbIM T0OUTHCS
PaBHOMEPHOTO paclpeesieHuss BOJAbl 1O JJIMHE MOJUBHOM OOpO3/bl, MOJaBas MEHBIIYIO
MOJIMBHYIO HOPMY.

PacTBOp MHTEpHIONMKOMILIEKCA HAHOCAT Ha MOBEPXHOCTH MOYBBI B 0OPO3/1€ MPH MTOMOIIH
OTIPBICKUBATENS Mepe]l KaK/IbIM MOJMBOM, OJTHOBPEMEHHO C Hape3Koil 00po3/bl Ha NaJbHIOK €€
TPEThI0 YacTh nosuocoit B 35-40 cm. Pacxox pactBopa mipu 3Tom coctasun 800-1000 n/ra.

[Ipumenenue 2-5 %-ubix BogHbIX pacTtBopoB MIIK nns oOpaGoTkm mHa O60po3m maeT
BO3MOHOCTh CHH3HTH IOJHBHBIC HOPMbI OpyrTo Ha 280 M’/ra 3a OJMH TOIHB IpH
BBIPAIlMBAHNH XJIOMYATHUKA Ha Jerkux noysax M nosbicuTh KIIJ[ TexHukm mosmsa 0,7 mpwu
CYLIECTBYIOIIMUX €ro croco0ax. 3aTpaTbl Ha MPUMEHEHHE PACTBOPOB HMHTEPHOIUKOMILIEKCOB
coctaBisitoT 5500 cym/ra, skoHomudeckuii 3pdext nx npumenenus — 20000 cym/ra.

Taxxe B 2006- 2008 rr. mpoBOAUIUCEH Ja0OPATOPHBIE U MOJIEBBIE UCCIEIOBAHUS B 3TOM
xKe GpepMepcKoM X035 HCTBE ¢ MPUMEHEHHEM MHTeprnoauMepHbiXx MatepuanoB (UIIM) B kauecTBe
YCTPOMCTB Ui KaleabHOro opoieHus. [1oduBbl IPOBOAMINCEH MO JIOTKAM, U3TOTOBJIEHHBIM U3
coctaa HWIIM ¢ jgucnepCHBIMH HAMOJHHUTEISAMH [4], HWMEIIMMHA BHA OOpO3IABI U
yCTaHABIMBAEMbIM Ha TpeOHAX OOpO3Abl PAIOM C XJOMYATHUKOM. JIOTKM M3 MOIYy4EeHHOTO
MHTEPIOJIMMEPHOr0 MaTepuajiga C HANOJHHUTENIEM HU3TOTaBIMBAJIN C IMOMOIIBIO CHEIUaTbHBIX
dbopm.

[TocTaBnenHnas 3agadya Obula pernieHa TakUM o00pa3oM, 4YTO HECKOJIbKO JIOTKOB C
OTIpe/IeNIeHHBIMH pa3MepaMH MOp PacCTaBIsUIM Bejied APYr 3a JIPyroM BIOJb OOpO31bI, Ha
pacCcTOSHUU JUIMHBI J00O€raHus MOJMBHOM BOABI. DKOHOMHUSA BOJbBI IOJy4yaeTcs 3a Cuer
UCKIIIOYEHUs! cOpoca BOJbI, a TaKKe 00ECIeUYeHUs] paBHOMEPHOT'O YBJIaXHEHHS MOYBHI MO BCEH
TUTUHE 00PO3IbI.

OpocuTenbHBIN JOTOK UCHONB3YETCS CIENYIOLIMM 00pa3oM: BOJA M3 paclpenenuTencit
yepe3 (puiIbTp, U3TOTOBJICHHBIN U3 MOJMMEPHOrO0 MaTepHaia, IOCTYNaeT B JIOTOK U Yepe3 Hero
MOCTYIAeT B MOYBY. Pacxos BobI perynupyercs pasMepaMu MUKpPOIIOpP, MOJIYYEHHBIX TOJ00pOM
MPOLICHTHBIX COOTHOLIEHWN KOMIIOHEHTOB IMOJMMEPHOro matepuana. OuiabTp, U3rOTOBIECHHBIN
U3 TOrO K€ MaTepuaia, MCKJIIYaeT 3acopeHue JoTKoB. [loJauBHBIE BOJABI B MOYBY MOJAIOTCA
yepes3 Mophl JOTKA B BUJIE KameneK. PasMepsl mop MOXKHO peryinpoBarh, u3MeHssa cocra UIIM.
Mupuna notkoB 10 cM, rnybuna — 12 cm, a anuna — 100 cm. CoeauHsst UX MOCIEI0BATEIBHO,
MOKHO JTOCTUYb HEOOXOAMMOM ITUHBI.

bouto ompeneneHo pacmnpeneneHue MOJUBHBIX HOPM IO CJIOSM TOYBBI, MO BapuaHTaM
MEJIKOJIEISHOUYHBIX ONBITOB C YETBIPEXKPAaTHOM MOBTOPHOCTHIO. I[lonuBHI mpoBoAMIUCH 0€3
copoca. IlouBbl yuacTka aBTOMOp(HBIE, MO MEXaHUYECKOMY COCTaBY - CpEIAHHE CYTIMHKH.
OntumansHas CKOPOCTh BIUTHIBaHUA BOABl B mouBy Obuia 0,016-0,017 m/gac. YpoBeHb
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yBJIQXHSIEMBIX CJIO€B MOYBHI B Havalie U KoHIle 60po3asl coctaBui 50 u 45 cM npu nepBoM, 62-
51 cM Bo BTOpOM U 81-69 cM B TpeThEM MOJUBAX, COOTBETCTBEHHO.

[TonuBHBIE HOPMBI 1O CJIOSM OMPEACIISIUCH M0 BEIUYMHE BIAKHOCTU MOYBHI IO U MOCIE
nonuBa uepes 3, 5, 7, 10, 15 cyTok u BeIUUCISUTHCH 110 (popmyre [S]:

m=100hd (P, — P,),

rae:
h- pacCUETHBIN CIOM MOYBBI, M;
3
d- IUIOTHOCTH IOYBEI, T/M;
P, ,P, - BIQKHOCTH IOYB HpPH HAWMEHBIIICH BIIArOEMKOCTH U (aKTHUecKas Mepea

MOJIMBOM, B TIPOIIEHTAX OT a0COTIOTHON MacChl CyXOH MOYBHI.

[Ipu mpoBeaeHUM NOJHMBOB C pacxogamMu BoAabl B Oopo3asl 0,4-0,6 J1/c MOTUBHBIMU
HOpMaMH GpyTTo 600-650 M°/ra, KOrja HOpMa HHXKE PAcUeTHOro ciosi coctaBmia 20-35 m>/ra
(3,3-5 %) u nmotepu Boabl Ha ucnapenue - 30-33 v/ra (5 %), pacueTHas MOJIMBHAs HOpMa OyaeT
paBHa 550-581 m’/ra. TIpHMeHEHHE CPAaBHUTEIBHO MEHBIINX MOIHBHBIX HOpM (1o 600 M’/ra) n
cOOMIO/ICHNE pEeKMMa OpOIICHHS XJIOMYaTHUKA B BBHIIICYKA3aHHBIX YCJIOBUSX oOecmeunin
TOBBIIIICHUE YPOKAWHOCTHU Ha 4,4 11/Ta 10 CPaBHEHHIO C KOHTPOJIEM.
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V]IK 532

O PACYETE NONA CKOPOCTEMU 3A NMONEPE4YHLIMN AAMBAMU B
OBJIACTU BOCCTAHOBIJIEHUA NOTEHUUAIIBHOWU SHEPIUA
NOTOKA

M.P. Bakues, Y.A. Kaxxopoe
TUUM

M3BecTHO, YTO HA pacTEeKaHHWE MOTOKa OCHOBHOE BJIMSHHE OKA3hIBAIOT KOHCTPYKTHBHEIE
XapaKTEePUCTUKH N1aMO: CTENEeHbh CTECHEHUS, CHMMETPUYHOE UM HECHMMMETPUYHOE CTECHEHHE,
YroJ YCTAaHOBKH, a TaKke MOPQOJIOTHYECKHE XapaKTePUCTUKH TMONM (IIUpHHA, TIIyOWHA,
OIHOCTOPOHHHE WU JIBYXCTOPOHHHME, C OJWHAKOBOW WU PA3TUYHONU IIEPOXOBATOCTHIO),
TUIAPaBIWYECKUN pexuM U T.14. [1, 2, 3, 4, 5].
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3-i  y4acTOK XapakKTepu3yeTrcs TeM, UTO 3/IeCh TPOUCXOAUT BOCCTAHOBJIIEHUE
MOTEHIIMATBLHON dHEpruu morToka i>(). CKOpOCThIO MOTOKA BIOJH Oepera (10 cXeme JIEBOTO)
npeHeOperath Henb3s. boiee TOro, HEOOXOAUMO 3HATH BETUYMHY ITHX CKOPOCTEH, YTOOBI HE

JOTYCTUTH pa3MbIB Oepera (puc. 1.).
é; [:_f?

44

o

vig

Vn/;

1%

ag
%
\jd
e
B

, KA
i e i ls v

Puc. 1 - Cxema pacTekaHus MOTOKA 3a MOMEPEYHBIMU TOMMEHHBIMU JaMOaMu
(Nyn # Ny ), HECUMMETPUYHOE PACTCKAHMS )

3aKOHOMEPHOCTH U3MEHEHUS IIUPUHBI IEPBOM 30HBI MIEPEMEIINBAHUS
— T Y] Y I ’
6 _6K1 +O’1x; 6 =6 +0>1§; 6"<1 :6,’<1/60; 6=6/60; (1
BTopoii 30HbI OCTalOTCSl TEMHU K€, KaK U paHee
"n__n Y _
6 =6, +0,27x; g"=6", +0,27¢ ; ¢ =x/s, 2)

[Tockonpky paccMaTpuBaeTcsi CHMMETPUYHOE CTECHEHHME II0TOKAa IMpU HAJIMYUU
CUMMETPUYHBIX MMOKWM, COOHHOCTHU MOTOKA HE HAOIIOAAeTCs U JUIMHA PAaCCMAaTPUBAEMOr0 y4acTKa
He npesbimaer 1015 % OT AMMHBI BOJAOBOPOTHOW 30HBI 3a CxKaThiM ceueHueMm L. . IToaromy

BIIMAHHUEM CHJI TPEHUA HA KOPOTKOM YYaCTKE npeHe6peraeM.
HpHpameHHe FJ'IY6I/IHI)I BOOBI IPUMEM
hp zhpc +]X UIN hn/l =hpﬂc+])c,

rue:

Ohlox=1=h,;~h,[L, =const h =h, +Ix 3)
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I[J'I}I pCeUICHUA 3aJa4 HAMU UCIIOJIb30BaHbl YPABHCHHUA COXPAaHCHUA UMITYJIbCA B IIOTOKE U

coxpaHeHus pacxona. Kpome 3toro, umeeMm rpaHu4Hble YCIOBUS B CTBOpE Kz _K23 B KOHIIE

ydacTKa MNPOUCXOAUT BOCCTAHOBJIICHUC OBITOBOTO COCTOSIHHMSI ITOTOKA: hp :hp5, Up :Up5

Unn - Unn6 ; U - UnJl6

ni

CocraBuM YKa3aHHbIC YPaBHCHUSA 1JId CTBOPOB Kl _Kl u AXVI _Xl .

6+6

oh j U’dy + ph,, UL, 6. +ph,. j U'dy+ph,, [U’dy+ph, U 6,+ phpCTU2dy +
6 0

8+8

b [Udy+ ph, U26 +phmJU dy = ph,, j U’dy +ph,, U6, + ph, j Udy +

6p Vs (4)
6,+6, 6,+6), Ve
+ph, [Udy+ph,Ule,+ph, jU dy+ ph, jU dy +ph,, U’ 6%, + ph,, [UPdy+
6, 6p Vs

B 2 2
+y U =)y ’”(h ~h)+y ””(h ~h?)

nx

VYpaBHEHME COXpaHEHUs pacxoia

8 +6[

h jUdy+h U 6 +h, jUdy+h jUdy+hU

ANJK |

6+6

+h, jUdy+h jUdy+h 6" jUdy h jUdy+

nnc nnK| ~ ANNK | nnc

6)p Vs

®)
+h U 6 +h jUdy+h jUdy+hUe +h jUdy+

ni - Ana

+h theUdy +h, U +hm,J§Udy

6p Vs

nn ﬂ}’ll’l

ITpu uHTErpUpOBaHUN ypaBHEHUH IPUMEM:
B 30HE IIEPEMEIIUBAHNUs Ha JIEBOU IoiiMe B cTBOpe X, —X|

U, -v)U, -U,)=1-n") (©)

B ctBope K| —K| U,=0

Hl

U, -v)yu,, =1-n"f (7)

B 30He nepememmBanus B ctBopax X, — X, u K, — K,

, -u)yu, =(-n") ®)
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B 30HC B3aHMOI[eI>'ICTBPI$I py'CJ'IOBOFO u HOﬁMeHHBIX IIOTOKOB
w-vu,)u,-u,)=0-n"=Y e n=Y/6’ 9)

*
rie 6 =6, +6 » oO011ast IIMpruHA 30HBI B3aUMOICHCTBUSL.

Beimounnss naterpuposanus B (4)u (5) ¢ yuerom 6,7,8,9 monydum

04166, U, h, +h,U., 6, —h,U> 6K —h,eU’ K,+h,U" 6, +h,6U’ K,+
+h,U, 6K, +h,U: & +04166 U’ h, =h,U:6' (0,416 +0,268m,+0,316m,)+
+h, U’6 —thf,e*Ks—hpe U,K¢+h,U,6,+h,6"U’K,+h,U6"K;+h,U>é& +

nn nn - h}iﬂc ) + g 2”” (hﬂz}'l ﬂVlC )

2B
+0,4166"U2h, + 2”(h§—h,i,)+‘c"Bz—’”(hZu

0,556, U, e +1,,.U 060 —h U 6" Kg—h, U, 6K +h,U, 6, +h,6U KK11+

HIK = " njac NIK = ANJK |

+h,U, 6 K,+h,U, e, +05h, U, 6 =h,U, é(055+045m,)+h,U -

nnc ANNK | nin }l}’l./l

~h,U,6K;-hU,K,+hU,, +heUK; +h,U,6K;g +h,U,e, +055"h,U,

nn - Ann

B nanHoM ciydae yciaoBHBIC 0003HAYCHUS UMEIOT BUI:

K =y, +y,m,, +ysm, ; K, =y +yim, +yim. 5 K=y, +ym, +ym,,
K, =y, +wim,, +yem, ; Ki=y +y,m, +ym.; K=y +yim, +yim,

K, =y, +ysm, +yom.; K=y, +yim, +yim,; K, =y, +ym,,

K, =y, +ygm nar, 3 K, =y, +y,m —_ K, =y, +yim —_ K=y, +y,

m,, =U,. U

U fUp s Mo =Un U5 My =U, U,

pKl nnKl PK; 2 nn

w, =1,5(6, —=1)* +0,143(6, —1)7 —0,727(6, = 1)>° = 1,6(8, —1)*° + (8, — 1)

w! =15(=6,)" —=1,6(~6,)>° —0,727(=6,)*° +0,143(-6,)” —6,

w, =1,454(6, —1)° —0,286(s, —1)" = 2,5(6, —=1)* +1,6(6, —1)**

wh =1,6(-6,)>° —2,5(~6,)" +1,454(—6,)*° —0,286(=6,)’

v, =0,143(6, 1) —0,727(s, - 1)>> + (8, = 1)* = (6, —1)

Wi =0,143(-6,) +(—6,)* —0,727(~6,)>° +6,
w,=15(6,)" —1,6(6,)>°—0,727(8,)>° +0,143(s,)" +6,
wi=15(1-6,)"+0,143(1—6,) —0,727(1-6,)*  —1,6(1—6,)>° +(1—6,)
v, =1,6(6,)""—2,5(8,)" +1,454(6,)"° — 0,286 (s,)’
wi=1454(1-6,)"°-0,286(1-6,)" —2,5(1—6,)* +1,6(1—6,)**

we=0143(6,)" +(6,)" = 0,727 (6,)*° = (6,)
wi=0143(1-6,) -0,727 (1-6,)" +(1-6,)" ~(1-6,) 6,=6,/6*
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O6a ypaBHEHUs pa3aeinuM Ha 60hpc U, BBITIOJHSASI HEKOTOphIe peoOpa3oBanus, u3 (10)
MOJIYYUM 3aKOHOMEPHOCTH U3MEHEHHS CKOPOCTEH B PyCIOBOM YacTH MOTOKa

B — B m>: _  _ B -
ﬂl_ip(hi_l)_whn‘w(hfm—1)—7nhnnc (hin_l)
U, 2Fr,, 2Fr,,. 2Fr,,. (12)
U,. (M, 6 +6 wa Yhwm? — M6 +hp6s+ (0,4166"+ 6" wm )Vimm?,
rae:

A, = (0,416 6" + 6w Viwem?, =6 (Hwe K\ + Ky = Ky = he K )+

MK

+64(0,416 6", + 6" e\ ) e M1
M, =0,416+0,268m, +0316m;
MS :Z’UIKS +ZPK6 _ZpK7 _Zi’ng;

B, =B,/6,; Zp:hp/hpc; B.=B,/s,; B.=B,/s,:
e = hy [h, By =hy, [h, han =h,, [h,
Bone =By 1 Wo=h,/h; Bow=h,/h, ; My, = U, U 5
Mo, = U JU 5 Fr, =U. [gh,; Fro, =U> [gh,.;  Fr, =U.. [gh,.;

Kak BugHO W3 MOJy4YeHHON 3aBHCHUMOCTH, CKOPOCTh B PyCIli€ 3aBHUCUT OT IapameTpoOB
KUHETUYHOCTH TOTOKAa B HA4YaJlbHOM CEUYEHUHU, OT OTHOCUTEIBHBIX CKOPOCTEH Ha Mokmax, a

TaKke MOPQOJIOrMUYECKUX MMapaMeTpPOB pyciia U MONMBI, OT MapaMeTPOB 30HbI B3aUMOJACHCTBUS
MMOTOKOB.

W3 ypaBHEHUS COXpaHEHH pacxoa

UPKI[(O,556,K1 + 6,qnjml)hn_1cmnﬂkl - (hnchg + KIO - Kll - hnnCK12)6 + 6;1 +

+ (0,55?1(1 + ?ﬂnnkl )Ennc mnnkl ] = Up [(0,55 + 0,45 mﬂ)g + Z;m_rl ]mem - (13)

- (Zn}lKI?, + }_lpK14 - }_ZPKIS - }_lnnK16)g* + Zpgﬂ + (O,SS?"' z;mn )hnnm

nn

pemas coBmectHo (10) u (11), mpuxoaum
Am’ +A,m, +A4,=0, (14)
Am}, + Aym, + 45 =0, (15)

Tac:

Al = ﬂzclzl 71’2’7 - @12 (M4Z_ ;ﬂm )Zrm;
Ay =20, hu (C hp6s—CCr8 )+ 20,C huiCiyhum,,;

4y =(4,C} Zi" - ®12M3}_l"" ym,, +(Cy }_’P‘;ﬂ -CiC, g*)zﬂZ}_l""mnn +
+ (Zpgﬂ _Clzg*)zﬂz _@12(}_lp;ﬂ _Msg*x
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A= J1,Cihom =DM B
AL = (Crhp6s—CiC18 )2 dshm +20,C i hmCrihmm,
AL = [A,Clhm — DM 6 — 6 Yhnadm? +(Cyhp6s—C,Cr6 V2, hm,, +
+(hpy6,—Cp6 )V, - @ (h,6,—M.6)
~ = 5

By gt on B a2y Tone Uy 15
2Fr p F nic niu F nnc nn 5

DKy naK, nnK,

ﬂ2:ﬂ1_

@, =(0,5564 + 6w Yhmem , —(hwe Ko+ Kig =K\, = e K6 + 65+ (0,556 + 6" e, Ve m
C,, =(0,55+0,45m,)6" +6 i’
Cip =huKys+hp Ky —hpKis = humKg;

C13 = 0,556” + G”ﬂnn 5

nnK |

B ctBope K, — K, UMeeT MeCTO cilelyIollee COOTHOLIEHHE:!

U2 AL,y (00M , —0,1)+ M 6"« + 6 mu Vhwsm?y — M6 +hpen+t
+ (0,012 L, + 0,416 6", + 6w Vhwsm ., } =U 2 J,

Zm [(OalM 4 0,1)%,,,16 m,iﬁ + 0,012 %mlﬁ m 2 ]+ (M 4?K| + ZEVIJK 1 )ﬁmﬁ m:iﬁ -

nno
2

— = = — — — U
_M56 + hp5 6 5 +(0,416 6";<1 +6";mm<])hnn6 mjnﬁ = P2K1 ﬂZ
po

OTKy,Z[a AJIMHA y4aCTKa BOCCTAHOBJICHUA
2
%ﬂz - (M46,K] + 3’;1/1,11\' 1 )hmﬁ m’2”6 + M53 - hpé 65 — (0,416 3")<] + 8 o 1 )h nn6 mr?nﬁ
- U (16)

r

(0,1M , =0, hpom?2, + 0,012 hosm?

ni nn6

B MOJYYCHHBIC 3aBUCUMOCTU BXOAUT OTHOCUTCIIbHAA CKOPOCThb BAOJIb JICBOTO 6€pera m,,

BCINMYHHA KOTOpOﬁ n3Mmensercs ot 0 no emuHunel. Ilo gaHHBIM SKCIICPUMCHTAJIbHBIX
I/ICCJ'IC,Z[OBaHI/Iﬁ NpeAIOKEHA 3aBUCUMOCTDb IJIs1 OIIMCAaHUA XapaKTEpa I3THUX H3MEHECHHH B BUAC
3aBUCUMOCTHU

U X 2
mH — HIl - (_) (l 7)
U L]II

ni

BreIBOALI:

AHanu3 NOJy4EHHBIX 3aBUCUMOCTEH IOKa3bIBAET, U B ITOM Ciyyae 3ajadya OCTaeTcs B
HEKOTOpPOM CTENeHH HeomlpezesieHHOM, B nByX ypaBHeHusx (12) u (14,15) Tpu Heu3BeCTHBIX

BemmuuHel U Do Um, U,, mostomy 3amaua pemaercs ¢ IOCTEIICHHBIM PHOTHKCHHEM.

N3BecTHO, 4TO 3TH BeIMYUHBI MeX1y cTBOpamu K- K; u K>- K; yMeHbIIatoTcs oT U Py 3 U niK, >

Unnklrroé:V I/rm

p ni s
3Has 9TO0, HEOOXOAMMO 3a1aThCs BeuuuHou M, wim M,, u, MONb3ysich ypaBHEHHEM

(14, 15), matitu M, wnu M ,, nanee paccuuTath 1Mo 3aBUcUMOCTH (12) Up .
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[To mony4yeHHBIM 3HAYEHUSAM, UCIIONB3Ys ypaBHEHUE coxpaHeHus pacxona (11), tpedyem
paBEHCTBa JIEBBIX M IpaBbIX 4yacTeil ypaBHeHMs. IIpH HEBBINOIHEHMM 3TOrO YCIOBHS pacyer
3aHOBO MOBTOPSIOT.
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NOA3EMHBIE BOAbl — PE3EPB A1 OPOLUEHUA ®EPMEPCKNX
X03ANCTB ®PEPFAHCKOU OOJIUHDbI

K.X. /[xcymanos, 10.T. Yepmrkos, A.X. /[rcymanos
HUnemumym 'H/[POUHTEO

The paper presents possibility usage of underground water resources for farming
facilities of the Fergana valley.

B wmexropHoit ®epranckoil BmaguHE COCPEAOTOYEHO OKojJo 258,60 M/c (wnu
8,15 KM’/T0JI) BOCIIOIHSAEMBIX PECYPCOB MOA3eMHBIX Bog [1]. IS OpOIICHHS IOA3EMHBIE BOJbI
UCIIOB3YIOTCS B He3HAUUTENbHBIX 00bemax. HIIL «I"eonorus ruapoMuHepaibHBIX PECYpcoB» U
I'TT «Muactutyr 'MAPOWHI'EO» mnpow3Benu OIEHKY pPEruOHAIbHBIX 3KCILTyaTaIlMOHHBIX
3amacoB Moa3eMHbIX BoJ PecnyOnuku Y36ekuctan (1965-1996 rr.) u 060cHOBaIM BO3MOXKHOCTh
UX HCHOJb30BaHUS AJIA Pa3WYHBIX Iieeil, B ToM uucie ang opouieHus. Ilo coctossHuio Ha
01.01.2009 r. yrBepxkaensl B 'K3 PVY3 mo ®epraHckoil AOIMHE HKCILUIyaTallMOHHBIE 3aIachl
MOJ3EMHBIX BOJ JJIs1 OpOIIeHUS -56,6 M/c.

Baxnoit mpoGiemoii B PecrmyOnuke Y30€KUCTaH SBISIETCS HCIOJIb30BaHUE IMTOJI3EMHBIX
BOJ Uit oporieHus. VcciaenoBarenn peKOMEHAYIOT HIMPOKOE UCIIONIb30BAaHUE MOA3EMHBIX BOJ B
KOMILJIEKCE C TOBEPXHOCTHBIMU BOJIAaMU 17151 opouieHusi. OgHako, JaHHas mpobiema B HacTosee
BpeMs HE pelieHa.

Bnepsoie B.A. T'eitnuiem (1956 T1.) OBIIO PEKOMEHIIOBAaHO IIMPOKOE HCIOJH30BAHUE
MOA3EMHBIX BOJ JIJIsl OpOIICHHS 3eMenb DepraHcKkoi JOTUHBI U YKa3bIBAJIOCh, YTO 3TO MPUBEIET
K UX MEJIHOPAaTUBHOMY VIIYYIICHHIO («K CHI)KEHHIO KOPPEKTUPYIOLIErO BIMSHUS HAIOPHBIX
BOI»).

B 1961-64 rr. M. MaxkamoBeiM, A.K. AsumoBeiM u P.B. bopoaunom orieHeHbl
JKCIUTyaTallMOHHBIE 3amackl TPYHTOBBIX BOJ ceBepHOUl yactu llentpanbHoit depransl ans ux
HCTIOJIb30BaHusA Ha opomrenue 3emenb Cox-Mcdapunckoro, JlanrapuHCKOTO M AYUKYIBCKOTO
MaccHBa, YTBEpPXKIEHBI SKCIUTyaTallHOHHBIE 3amackl TpyHTOBbIX Boja B TK3 mo kareropusim
A+B+C; B kommuectBe 475847 tic. MP/cyr (mam 55,07 m’/c). Ha yuactke «SIHrHKypramy»
Nckoart-IIumkapanckoro MIIB B I'K3 yTBepaeHBl SKCIUIyaTallMOHHBIE 3arlachl TPYHTOBBIX
BOJL [UIs OpomIeHus B Komdectse 130 toic. M>/cyT (wu 1,5 M*/c).
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B 1985 r npoBeaeHa npeaBapuTenbHas pa3Be/ika AJisl OpOIIeHUs 3eMeb balbIKUMHCKOTO
paiiona, B mpeaemnax Om-ApaBaHckoil Bmagunbl, Kacancaiickoii, YycTt-Ilanckoii BnaguHe u B
AnTtslapeikckoM, AxyHOaOaeBckoM, bymaiinnnckom u bemapbikckoMm paiionax ®epranckoi
obmactm [2].

Heo6xoauMo OTMETHTB, UTO IJisi OPOIIEHUS 3eMeNIb HAMU MpeIaracTcsi UCMOJIb30BaTh B
OCHOBHOM HPPHUTallMOHHO-TPYHTOBBIE BOJIbI, KOTOpbIe OOpa3yroTcs Onarojaps UHQUIbTPALU
OpPOCUTEIBHBIX BOJ M TOJIBEP>KEHBI 3arpsA3HEHUI0 (HUTPATHI, NECTUIUIBI U Ap.) U MOTOMY HE
MIPUTOJTHBI TUTSt X034 CTBEHHO-ITUTHEBOTO BOJOCHA0KEHUS (CeipnappuHCKuit u
lNonoxHOCTETICKUI BOJJOHOCHBIA KOMILIEKC).

Monayne ectecTBeHHBIX pecypcoB B dDepranckoir nmonumne wusmensercs ot 14,0 mo
25,0 n/c/ km’. CieI0BaTelnbHO, IpU THAPOMOAYJIE paBHOM 1 J1/c/Ta MOXHO OPOCHUTH MOJ3EMHOM
BOz0i1 14-25 rexrapos B npegenax 1 kv’ (100 ra) 3emeis.

[To mHeHuto wuccrnemoBareneil (TUIPOTEOTIOTOB, METHOPATOPOB, TUAPOTEXHUKOB H JIP.)
pa3BUTHE OpOUIEHUS 3a CcueT MOA3eMHbIX BoJa B PecnyOnuke Y30ekucTaH caep>KuUBaeTcs IO
CHEAYIOUIUM NPUYHHAM:

- 00€eCIIeYeHHOCTh B TOW UJIM MHOM Mepe OpOIIaeMbIX 3eMelb NOBEPXHOCTHBIMU BOJIAMH.

- IO 2KOHOMHYECKUM (BBICOKAsi CTOUMOCTh CTPOUTEIHCTBA OYPOBBIX CKBAXKUH U OOJIBIIINE
JKCILTyaTallMOHHBIE 3aTPaTHI.);

- OuonornueckuM (yxXy[llIeHWe MUTAaHUS KOPHEBOW CUCTEMBI PACTCHHI MPU CHUKEHUE
VYI'B B ycnoBusx cyOuppurainum);

-HE YYHUTBHIBA€TCA II€HA BOJbl KaK pecypca, HE pPacCMaTpUBAIOTCA CTPYKTypa IOJHOU
CTOUMOCTH BOABI M HUcTOUHHMKH €€ MOKpbITHi. [lo mamaeim CAHUMPU cTtomMocTh mONMMBHOM
BOJIbI Ha 1 ra opomraemseix 3emenb coctapisieT 200-300 nonnapos CILIA.

OKOHOMHMYECKHE pPAacyeThl IOKa3bIBaIOT, YTO CTOMMOCTb OPOCHUTENHHOW  BOJBI,
3abupaeMoll M3 KaHAIOB M W3 CKBaXMH, MOYTH OJMHAKOBA WJIM IMOA3EMHAs BOJa JCIIEBIC
MMOBEPXHOCTHOW mpu Oym3koMm 3aneranuu YI'B (CKBaXWHBI NBOWHOTO NEWCTBHS — HCTOYHUK
OPOCHUTEIBHOM BOJIBI U IPEHAK).

[Ipn cyOGuppurauuu MPOUCXOASAT 3HAYUTEIbHBIE HENPOIYKTUBHBIE MOTEPU BOIHBIX
pecypcoB 3a cuet ucnaperus: I'B, kotopeie coctaBistor (o omnenkam npod. C.M. Mup3zaeBa) —
40 v'/c.

3a mocnenHue IBagUaTh JeT Bogomoaadya B depraHckoll OJMHE COKparwiach Ha 19-
28 %, 4TO MPHUBEIO K CHUKEHUIO YPOXKAITHOCTH CEIbCKOXO3SIIICTBEHHBIX KYJIbTYp. B ycrmoBusx
ocTporo jAeduIUTa TOBEPXHOCTHBIX BOJ HCIOJIb30BAHME TMOJ3EMHBIX BOJ Ha OpOIICHUE
YBEIMYUT 00111Ke BOHbIE pecypcebl perrona Ha 10-15 % 3a cuer cokpaienus ucnapenus ¢ YI'B,
9TO TPHUBENET K CE30HHOMY WX PETYJIHPOBAHUIO U TMOBBIIIEHUIO BOJ000ECIICUCHHOCTH
OPOCHUTENIBHBIX CUCTEM [4].

3amMedeHo, 4yTO B MallOBOAHBIC TOABI MpU CHKeHun YI'B Habmomanock ymydiieHue
MEJIUOPATUBHOTO COCTOSIHUS 3€MeNlb M TOBBIIIEHHE YPOXKAMHOCTH CeIbCKOXO03MCTBEHHBIX
KYJBTYP.

B TITl «Hactutyr T[T'MAPOUHI'EO» pa3spaboTransl u YCHENIHO HCHOJB3YIOTCSA
reonH(pOPMAIIIOHHBIC CUCTEMBI, OCHOBHBIMH 3a/1auaMU KOTOPBIX SBISIOTCS BBOJ M MOJAJIEPIKKA B
aKTyaJIbHOM  COCTOSIHMM  aTpUOyTMBHOW M KapTorpaduyeckol  wmHDOpMamuu O
TUAPOTeONIOTHYECKUX 00bekTax. ['eonndopmanmontas MoIeb MECTOPOKICHUM TIOI3EMHBIX BOT
co3nmaBanach ¢ momornisio ArcInfo cemeiictBa -ArcGIS 9,0. Ota mporpamma Mmo3BoIsI€T CO37aTh
0a30ByI0 OCHOBY IU(DPOBBIX TeorpapUUYECKUX, T€OJIOTHYECKUX U THUAPOTCONIOTHYECKUX KapT,
MIPOBECTHU BCE BH/JIbI MIPOCTPAHCTBEHHOI'O aHajauza reoJioro-reopu3n4ecKon,
TUAPOTEOIOTHUECKON U APYTUX 0OCTaHOBOK.
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Puc. 1-CxemaTtuyeckas kapTa riiyOWH 3aJleTaHus MMOJ3EMHBIX BOJ DepraHCKOM JOITMHBI.

B ®epranckoii moauHe miIomaas 3eMeab ¢ TIIyOMHOM 3ajeranusi TpyHTOBBIX Bog 1-1,5 M
coctaBiser 7 %; ¢ rnyounoit 1,5-2,0 m — 36 %; ¢ rmybunoii 2-3,0 m — 30 %; ¢ rnyouHoi# 3-5 M —
13% wu rnybunoit =5,0m — 14 % oOwel mmomanu (cMm. puc. 1). Takum oOpaszom, 43 %
OpOCHUTENBHBIX 3eMenb uMetoT YI'B go 2,0 M. DTo SBUIOCH OCHOBHOM MPUYMHOU 3aCOJICHUS
3emenb. B depranckoil JoiMHe TUIOMAas 3aCOJICHHBIX 3eMenb yBenuuuiaoch ¢ 51 % (1990 r.) mo
57 % (1999 r.).

B UWumuu (1950r) npuHAT 3aKOH O BOJAOMOJB30BAaHWM, TJE€ YKa3aHO B KakKHX
COOTHOUIEHUSAX M CKOJBKO MOXHO HCIOJB30BaTh MOA3EMHYIO BOJAY Ha OpOUIEHHUE IpHU
omnpeneneHHoM 3anerannu YI'B. B HacTosimee Bpemss B MHAMM MCTIONB3yeTCS AJIsI OPOIICHUS
270 KM3/roz[ nmoa3eMHON BoJbl. PecnyOnmka Y30ekucTaH MO SKOHOMUYECKUM M SHEPTUUYECKUM
MoKa3aTessIM Ha JyIly HaceJleHus He ycTynaeT Uuauu.

[To manaeim B.C. JlutBunenko (1975 r.) ogHa TpeTh 3eMelb B apUIHON W MOJyapUIHON
30HE MHpa OpoIIaeTcs MOJ3EMHBIMU BoaMH [3].

IInomane 3C€MCJIb, OpOIIACMBIX MMOA3CMHBIMH BOJAMU B CTpAHAX apUAHOI'0O KJIIMMAaTa

IImomans 3eMenn Hcnonp3oBanue
IImomans
OpOILIaeMBbIX MMOA3EMHBIX
Crpana OpOIIaeMbIX
MOJA3€MHBIMH BOJIAMH, BOJ,
3eMellb, THIC. Ta
THIC. Ta (B mporieHTax)
WUnnus 38969 10930 28,0
CIIA 21489 9800 45,5
ITakucTan 12400 1755 14,1
Mekcuka 3778 927 24,5
Hpan 3000 1750 58,3
Amxup 300 200 66,6
JIuBus 167 167 100

Hcnonp3oBanne moa3eMHBIX BOJ Oasupyercs Ha ciueayronux npuaiunax (.M. Kar,
1981 r.).
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1. Or6op mMOM3EMHBIX BOJ ISl OPOIICHUS HE JOJDKEH HAHECTH yIiiepOda MUTHEBOMY
BOJIOCHAaOXEeHUIO (TpedyeTcs paspemenue ['ockoMmpupob).

2. Vcionb30BaHue MOJ3EMHBIX BOJI OCYIIECTBISETCS B 00beMe YTBEPKIACHHBIX 3aMacoB.
3amaHve Ha pa3BeIKy W OIEHKY 3alacoB IOA3EMHBIX BOJ BBINAETCS IMPOCKTHBIMHU
BOJIOXO3SIICTBEHHBIMU OPTaHU3ALUSIMH.

3. Cxembr wim TOO HCTOTB30BaHUS MOA3EMHBIX BOJ MPEIYCMATPHUBAIOT KOMIUIEKCHOE
MCIIOIb30BaHUE TTOBEPXHOCTHBIX M TMOJI36MHBIX BOJI U 36MEJIBHBIX PECYPCOB.

OcHoBoii cxeM u TOO sBasAIOTCS:

a) pacdeT BO3MOXKHOTO yiiepda peuHOMY CTOKY;

0) OolleHKa U3MEHEHHUS B3aUMOCBSI3H IMOA3EMHBIX U TIOBEPXHOCTHBIX BOJ,

B) BBISIBIICHHE MeENUOpaTUBHOTO J(ddexra - BO3MOKHOCTH CcHIkeHHs YI'B mpu
AKCIUTyaTallui BOJA03a00POB;

r') He0OXOAUMOCTh YTOUHEHUSI OPOCHUTENbHOM HOpMBI. OpocuTenbHas HopMa (HETTO), Kak
MPaBHIIO, COKPAIIAETCS, 3a CUET JUKBHIAIMN HENPOAYKTHBHOTO HcmapeHus ['B;

1) U3BMEHEHHE CTOKAa BO3BPATHBIX BOJ U XMMHUYECKOTO COCTaBa JIPEHAXHBIX M PEUHBIX
BOJI.

4. Bp1OOp BapuUaHTOB MCIOJIH30BAHMS TTOJ3EMHBIX BOJ B KOMILIEKCE C MOBEPXHOCTHBIMU
BOJIaMH 0OOCHOBBIBAETCSI TEXHUKO-DKOHOMUYECKHUMH PACUYCTAMHU.

5. Otbop mMOM3EMHBIX BOJ [UIsi OPOIICHUS TMPOU3BOJUTCA B KOJIUYECTBE, HE
MPEBBIIAIOIIEM BEJIMYUHBI TOJJOBBIX €CTECTBEHHBIX PECYPCOB.

6. Vcrnonb3oBaHue MOJI3EMHBIX BOJ OCYIIECTBISCTCS MPH COONIOJACHUU UX OXPAaHBI OT
WCTOIIEHUS U 3arPsI3HEHUS.

I'pyHTOBBIE BOABI CTa00 3aCOJICHBI U PACIIPEACICHBI CASAYIOIINM 00pa30M:

Menee 1,0 r/m — 29 %; 1-3,0 v/n — 49 %; 3-51/m1 — 19 %; u 5-10 v/n — 2 % TeppuTOpHUU.
I'B ¢ conenoctsio a0 3,0 r/n pacmnpocTtpaHeHsl Ha 78 % opolaeMoi MmIoaan, U MOTYT OBITh
MCIOJIb30BAHBI HA OPOIIIEHNUE COBMECTHO C TIOBEPXHOCTHBIMHU (pHC. 2).
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3.0/
N

ANTbIapbIK-b B anbLILCKD 9\
YenoeHble 0B ozHaUeH Ma

i ~TpaHMLEI
P ] {\_,\_8 l:l MECTOROHIEHIA
MH2paNM3aLNA NOA3EMHE Bo, B 1/,

z P asapCins 4 - l:l 0,5

o < w0
A W ‘*‘ I 50
OH-AB
Ll —_— ¢ [
- o 1I:.I/ Il‘ " 40
i“\‘ W Kinnomerp

Puc. 2. Cxemaruueckas MUHCpAJIU3anus IMMOA3CMHbBIX BOI cDepFaHCKOﬁ JOJIMHBI.
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BonoHocHBIE KOMIUIEKCHI YETBEPTUUHBIX OTJIOXKEHMH Oojiee MM MEHee BOJIOOOMIIbHBIC.
BoponpoBoaumocts u3mensiercss B nopenenax  500-2000 M2/CyTKI/I. JleOuThl  CKBaXWH
u3MenstoTcs B npenenax 20-100 i/c, ynensHbie 1e6uTHI - 2-30 s1/C.

Yro kacaercst (hepMepCKUX XO35AUCTB, TO €CTh MPHUMEPHI YCIELIHOTO HCIOJIb30BaHUS
MOJ3eMHBIX BOJA g opomeHus B Jxervicaiickom oasuce (PecnyOmuka Kazaxcran),
Kamkanmappunckoit, Camapkanjackod obmactu u B @Depranckoil monune PecmyOmmkum
V36ekucran. Bunumo, 1715 npuBnedeHus: GepMEpCKUX XO3SMCTB K UCHOIB30BAHUIO MOA3EMHBIX
BOJl HEOOXOAUMO COKpallaTh CTPOUTENIbHbIE M DSKCIIyaTallMOHHBIE 3aTpaThbl, COOPYXaTb
HKCITyaTallMOHHbIE CKBaXXUHBI OOJIETYEHHOrO THMA: Heboipmmx rayoud (<50 M), manoro
nuameTpa (<250 MM), HCIONB30BaTh MMOJUATHIICHOBBIE TpyOsl W (uiasTpel. B mporecce
JKCIUTyaTallUd MOXHO HCIIOJIB30BaTh BOAONOABEMHOE OOOPYJOBAaHHE BCACBHIBAIOLIEIO THIIA
(«AHOMXKaHE» U Jp).

['unporeonornyeckoe 00OCHOBaHME PEKOMEHIYEMOro OTOOpa MOA3EMHBIX  BOJ
KOHKPETHBIMU BOJI03a00pHBIMH COOPYKEHHUSIMH U UX KOHCTPYKTUBHBIMU OCOOEHHOCTSIMH MOKET
BeINONHATE HIIL[ «['eomorus ruapoMuHEpaIbHBIX PECYpPCOB» MPHU COOTBETCTBYIOIIEM 3aJaHUU
MuncenbBox03a U coriacoBanuu ¢ ['ockomnpuposoii. Paccpenorouennoe ucnonb3zoBanue (6e3
B3aUMOJCICTBUSI CKBAXXMH) MOJ3EMHBIX BOJI HE MPUBEJET K UX MCTOIICHUIO 1O IBYM IMPUYMHAM:
a) OCHOBHOE BOCIIOJIHEHHME - 3a CYeT WHQUIbTpauuu; O) MOMOJHUTEIHHOE BOCIOJIHEHHE —
nepetekanue cHuzy. depmepam, UCHOJIB3YIOUIUM MOA3EMHYIO BOAY (U1l BOCIIOJIHEHUS 3aTpar),
HE00XO0IMMO MPEOCTABIATh ONPEIEICHHBIE JIbIOTHI («ITOOIIPUTENbHBIE OOHYCHI»).

PabGora BemonHseTcs npu noanepxkke (Gorma mpukiaamHeix ucciaegoBanuit [{IHuT mpum
Kabunere Munuctpos PVY3.
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ONbIT NIPUMEHEHUA ABTOMATU3NPOBAHHOW KITACCUDUKALUN
CEJNIbXO3KYJIbTYP NO KOCMUWYECKAM CHUMKAM BbICOKOI'O
PASPELUEHUA

b.T. Kypoanoe, A.Ill. Xanmamos, b. /[>icypaes, A. [Ipumos, b.b. Kypoanoe
Hayuonanvnwiii IJlenmp I'eodesuu u Kapmoepagpuu

Shown the results of employment automatic classification multispectral cosmic photos
high resolution for interpretation agricultural plant. The results of investigation display
possibility take more detailed information about condition of agricultural plant.
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Ilpusedenvi  pezynbmamuvl  NPUMEHEHUS  ABMOMAMUUPOBAHHOU  Kidccugurayuu
MHO2030HANbHBIX KOCMUYECKUX CHUMKO8 8blCOKO20 pa3peuleHus npu oewuppuposaruu
cenbxo3kynemyp. Peszynomamul uccneoosanuii npooemoncmpuposanu 603MOHCHOCMb NOJYeHUs
bonee 0emanbHOU UHGOpMayuUu 0 COCMOSHUU CENbXO3KYIbIMYP.

[Tpn nemmdpupoBaHUM KOCMUYECKMX CHHMKOB BBICOKOI'O pa3pelIeHHUs C Lielibio Oojee
JeTallbHOM  KJacCU(UKALMKU BHUJIOB U COCTOSHHUS CEJIbXO3KYJIbTYp OBUIM MPOBEICHBI
AKCIIEPUMEHTHI 110 aBTOMAaTUYECKOM KiIaccu(UKaIUHU.

IIpn knaccupukamuun kocMocHUMKOB IKONOS Obiia  ompoOoBaHa —TEXHOJIOTHS
cyonukcenpHOU Knaccudukanun moayiem ERDAS Imagine Subpixel Classifier.

ToyHOCTh MYJBTHUCHEKTPAIbHON KJIAaCCU(PUKALMMU JTUMUTHUPYETCS T'€OMETPHYECKUM
pasperieHueM JaHHBIX JAUCTAaHIMOHHOTO 30HAWpoBaHMsA. [Ipu 3TOM OCHOBHO# mpobIEMOit
ABIIAEeTCA MpobJieMa CMELIaHHBIX MUKceNled. DTa nmpobieMa uMeeT OoJbIIOe 3HAYECHUE U YacTo
BO3HHMKAET Ha rpaHUlle MEXIY 2 pa3IMuHbIMU KjaaccaMu. Hanmpumep, Takas cuTyalus BO3MOKHA
Ha TPaHUILE MEXIY pa3HbIMU BHJIAMU PACTUTEIBHOCTH WM MEXIY pa3HbIMH COCTOSHUSMU
OJIHOTO M TOTO K€ BUA pacTUTeIbHOCTHU. [IpobiieMbl pa3ieneHusi CMEUIaHHbIX TUKCeNed MOKHO
peluTh npu UCIIOJIb30BAHUH TEXHOJIOTUHU cyOmnuKcenbHOR KJIacCU(UKALUU
MYJIbTUCHEKTPATIbHBIX H300paKeHUH.

CybOnukcenbHast KjacCU(pUKaLMg OCHOBaHA HA MOJEIUPOBAHUU  CHEKTPAIbHBIX
XapaKTEepUCTUK OOBEKTOB, KOTOpPhIE B OUYE€Hb HEOOJIBIIOM KOJIHMYECTBE MOKHO OOHApYX UTh Ha
cHuMKe. HeOousblioe KOnMMUECTBO 3TOr0 MaTepHalla MOXET OBITh CMEIIaHO B Pa3IMYHBIX
MPOMOPUUAX C APYTMMHU MaTepHalaMH Ha MYJIbTHUCIEKTpalbHBIX H300pakeHusx. [Iponeaypa
cyOnmuKcenpHOM  Kiaccupukauuu TpeOyeT MpPeaBAapUTENbHOTO  3aJaHusl  MaKCHMaJlbHO
BO3MOJKHBIX PAaCTUTENIbHBIX M HEPACTUTENIbHBIX KJIACCOB, KOTOPbIe MOTYT OBITh OOHApYKEHBI Ha
cauumke. [Ipy 3TOM HMCXOAHBIMH JI@HHBIMM MOTYT TIOCHYKHUTh KakK MaTepuajbl IOJEBBIX
HaOMIOJEHUN, TaK U CIEKTPhl MaTepHalioB, IMOJYyYEHHbIE IPU CIEKTPOMETPUPOBAHUH. ITHU
3HAYEHUS UCHOJIB3YIOTCS JUIsl PEKOHCTPYKIIMHU 3HAUSHHUH MUKCeNIel MO JTMHEHHBIM U HEeJTMHEHHBIM
Mozensim. [Ipu 3ToM He06X0IMMO, YTOOBI aHANU3UPYEMOE U300paKeHHE COCTOSANIO0 KaK MUHUMYM
u3 3 u300paxkeHH, CIeTaHHBIX B Pa3HBIX 30HAX 3JIEKTPOMArHUTHOIO CleKTpa. B pesynbrare
KJIacCU(UKAIIMK BO3MOXKHO Pa3JeNUTh MUKCENH, coAepkamne kak MUHUMYM 20 % MarepuanoB
uHTepeca. Knaccupukarop Tak ke MOAECNUPYET BapHaHTBl PA3JIMYHOM JOJMU COAEp)KAHUs
BeulectBa B nukcene. IlpumeHss pa3nuuHble TEXHOJOTMU  MYJIbTHUCHEKTPATbHOW U
CyOnUKCenbHOM KiIaccu(pUKaUU N300paKeHUI BO3MOXKHO MOJTydYeHUE JaHHBIX ¢ 00Jiee BHICOKUM
MIPOCTPAHCTBEHHBIM pa3pellieHneM, YeM HCXOJAHble H300pakeHus. bonplime noTreHuHanbHbIE
BO3MOYKHOCTH MMEET COYETaHHE adPOCHUMKOB Ha HEOOJBIIYIO TEPPUTOPHIO C KOCMOCHHUMKaMU
Ha Oonpuiyro Tepputoputo. Ilpu 3TOM miomanb, MNOKpPhIBaeMas a’3pOChbEMKOH MOXKET
MCIIOJIb30BaThCs KAk 0a3a /sl aBTOMAaTUYECKOM reHepaliy 3TaJOHOB.

Kpome Toro, B mMomyme ERDAS Imagine Subpixel Classifier peanu3oBan BapuaHT
NepeHoca MOJYyYEHHBIX JTAJOHOB Ha Jpyrue M300paxkeHus U aTMoc(epHas KOppeKius. DTo
O03HA4yaeT, YTO alpUOpHBIE JaHHbIE, IMOJyYEHHbIE B Mpelesaax OIHOr0 XO3sIMCTBa, MOXKHO
NPUMEHUTh Ha COCEIHUN, M HCIONb30BaTh CHUMKH CJlI€JaHHbIE B pPa3HOE BpeMs U IpuU
Pa3IUYHBIX aTMOC(EPHBIX YCIOBUSIX.

PesynpraTr 00pabotku kocmocHuMkoB IKONOS, mpexncraBneHHbIXx Ha puc. 1, 1o
TEXHOJIOTUU cyOmnukcenbHoW kimaccupurkanmun moxyiem ERDAS Imagine Subpixel Classifier
npuBeaeH Ha puc. 2. Ilpu o6paboTke KOCMOCHHUMKOB OBLIM MCIOJB30BaHbl TPU KaHaja:
KpacHBIH, 3eJICHBIN U TOJYOOH.
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Puc.1 - ®parmeHT opTOodOTOIIIaHA C U300paKEHUEM XJIOTIKOBBIX MOJIEH
Pa3IU4HOM CTENEHHU MPOPOCTAHUS.

AHanu3  pe3ynbTaToB  00paOOTKM  TOKa3al  BO3MOXHOCTh  Ooyiee  JeTalbHOU
Kiaccupukanuu xjomyaTHuka. Ha oOpaboTaHHOM CHHMKE BBIICNICHBI 5 T'paJalfii COCTOSHUS
XJIOMTYaTHHUKA!

1. CHHUM UBETOM BBIJICNICHBl YYaCTKH C OYEHb XOPOIIUM COCTOSIHHEM PaCTUTEIHLHOTO
MOKPOBA, B TAHHOM CITydae XJIOMYaTHUKA.

2. ['onyObIM IIBETOM BBIJEICHBI YIACTKH C XOPOILIUM COCTOSTHUEM XJIOMYaTHHUKA.

3. XKentelM 1BETOM BBIIEICHBI YYaCTKH C  YAOBJICTBOPUTEIBHBIM COCTOSTHUEM
XJIOMMYaTHUKA.

4. OpaHXeBBIM IIBETOM BBIJICJICHBl YYACTKH C HEYTOBJICTBOPUTEIBHBIM COCTOSHHEM
XJIOMMYaTHUKA.

5. KpacHbIM 1IBETOM BBIIETICHBI YYaCTKH C KpaifHe HEYIAOBIECTBOPHUTEIHHBIM COCTOSTHHEM
pacTUTENHLHOTO TOKpoBa. Ha 3TUX yyacTkaxX MOYBBI CHIBHO 3aCOJICHBI (pHC. 3) WIIM BCTpeUyaeTcs
cyOnecyanbIii THI MoYB (puc. 4).
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Puc. 2 - Pe3ynbraTt 06padoTku kocMmocHuMka IKONOS mo TexHOJI0ruu cyOnuKceabHOM
kinaccudukaruun moayneM ERDAS Imagine Subpixel Classifier

B skcnepumentansHoM mopsake Hamu Obutn npoaHanusupoBanbl KC QuickBird. Ilpu
9TOM Ul aHajau3a ObLIM MPUBJIEYEHBI YEThIPE CHEKTPAJbHBIX JMANla30HA: KPACHBIH, 3€JIEHBIH,
roay0oif u 6KHUN HH(pPaKpacHBIH.

OKCHEepUMEHThI IOKa3ajy, 4YTO NMPUBJIEYEHHUE CII0S ¢ OIM>KHUM MHQPAKPACHBIM CIIEKTPOM
3HAYUTENBHO YJy4llaeT NOpoueAypy Aemu(pUpOBaHUs, YyBEIWYUBAs Tpajallud COCTOSHUS
pacTUTENBHOrO IOKpOBa Ha HCclenyeMou tepputopur. Ha puc. 5 mnpeacraBieH mnpumep
aBTomatusupoBanHoro jemmdpupoBanus KC  QUIRCBIRD, Bximouatonuii — OnukHUN
nH}pakpacHsli cioii. Ha BepxHeM u300pakKeHWUH TPEACTABICH CHUMOK C HCIOJIH30BAaHUEM
YeThIpexX KaHaJjoB, BKIIOYas ONMMKHUN MHGpakpacHbll. Ha HIKHEM M300paKeHUH MpeICcTaBlIeH
pe3ynbTaT aBTOMATU3MPOBAHHOTO JCMIM(DPUPOBAHMS C HCIOJIB30BAHUEM YETHIPEX KaHAJIOB.
3eNeHbIM I[BETOM BBIJIEICHBl YYaCTKH C OUYE€Hb XOPOIIUM COCTOSIHUEM PAaCTUTEIBHOIO MOKPOBA, B
JAHHOM  cllydae XJom4aTHuka. KpacHbIM IIBETOM  BBIJENEHBl y4acTKM C  KpaiiHe
HEYJIOBJIETBOPUTEIBHBIM COCTOSSHUEM PACTUTEIBHOTO MMOKPOBA.

Kak crmenyer u3 aHanmza nu3o0pakeHus, MpUBJICYCHUE OJMKHET0 HHPPAKPACHOTO KaHaja
MO3BOJIMJIO MOTYYUTH O0Jiee JeTalbHYI0 HH()OPMAIIHIO O COCTOSHUU CEIbX03KYIBTYP.
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Cuppapd eunosmv GollayT TysaHn
A. Hapowii Wuprar xy=anum naxTa
nap (14-25. 11. 2004i) acocupa Tyauwrax
POTOKAPTACH

[ i
art 1110 000

Bodayr xyprg i

Puc. 3 - Ilpumep onpeneneHus: CUIbHO3aCOJIECHHBIX TUIIOB MOYB HA OCHOBE KOCMUYECKUX
CHHUMKOB
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CybOnecyaHbie MOYBHI

Puc. 4 - Ilpumep omnpeneneHus: cyOnecuaHHbIX TUIIOB MTOYB
Ha OCHOBE KOCMHYECKUX CHUMKOB.
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Puc. 5 - Ilpumep aBTomatuzupoBanHoro aemudpupoBanus KC QUIRCBIRD, Bkitouas
OmKHUN UHGPAKPACHBIN CIIOM.

V]IK 621.65 (075.8)

TEXHUKO-39KOHOMUYECKUE PACHETbI NO NPUMEHEHUIO
YCTPOUCTBA AJ1A NPEAOTBPALLEHUA 3AUITIEHUA ABAHKAMEPDI
HACOCHOW CTAHUUU

M.M. Myxammaoues, b.Y. Ypuwes, @.2K. Hocupos, A.Y. Caiigpues
Tawkenmckuii 20cy0apcmeeHublil mexHu4ecKull yHugepcumen,
kagheopa «luopasiuka u cuoposnepeemuray

PaccmoTpenne Bompoca 0 1eaecooOpa3HOCTH NMPUMEHEHHsI yCTPOWCTBa M BBIOOP €ro
napaMeTpoB Oa3upyeTcss Ha OLEHKE HPKOHOMHMUYECKON 3((EeKTHUBHOCTH, IOKa3zaTeleM KOTOpOH
SBIIICTCS COOTHOIIEHHE MEXIy TpeOyeMbIMH [IEHE)KHBIMH CPEACTBAMH M JOCTUTACMBIM
TEXHUKO-IKOHOMHUUYECKUM 3 PerToMm.

B mnacrosimiee BpeMsi, B COBPEMEHHON 3KOHOMHUKE ISl ONPEICIICHUS dKOHOMHUYECKOU
¢ dekTUBHOCTH HOBOro oOBEKTa wiIM oOopyaoBaHHs (yCTpOilCTBa, MeXaHM3Ma) IIHPOKO
MPUMEHSETCS METOJT pacueTHBIX 3aTpar [4, 5, 6, 7].
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Metoa pacdyeTHBIX 3aTpaT UCIOIb3YETCs A BEIOOpA pallMOHATBHOTO BapUaHTa U3 YUCIIa
albTEePHATUBHBIX, TOXKIAECTBEHHO PAaBHBIX MO MPOU3BOIACTBEHHOMY (D (PEKTY MU MCKYCCTBEHHO
MIPUBEJICHHBIX K TOXKJIECTBEHHBIM yCIOBUSIM.

B o6mem 3¢ dekT oT ucnonb30BaHUsI MOXKHO CUUTATh OMpPaBJaHHBIM, €CJIH BBINOIHSAETCS
yCIIOBHE

YP3,<YP3, (1)
riae:
> P3; — cyMMmapHbBle pacyeTHBIE 3aTpaThl IO BCEMY OOBEKTY HpPH HCIOIb30BAHUU
YCTpPOMCTBA;
> P3; — cyMMmapHble pacueTHBIC 3aTpaThl IO BCEMY OOBEKTY [0 HCIHOJIb30BaHHSA
YCTpOMCTBA.

B mHacrosimiee BpeMss BO MHOTHMX pa3BUTHIX CTpaHaX y4yeT pacueTHBIX 3aTpaT Ha
HKOJIOTHYECKHE MEPOTPHUSITHS M COLUATbHBIC HYKbI MPU BBIYUCICHUN CyMMAapHBIX PacdeTHBIX
3aTpar SIBISETCS O0SA3aTEeNhbHBIM YCJIOBHEM U OINpeaeieHHue SKOHOMUYECKOW 3((HEKTUBHOCTH
moboro HoBmiecTBa O0e3 Hero He oboipercsa. Ilpm 3ToM  CTpyKTypa CyMMapHBIX
JUCKOHTUPOBAHHBIX 3aTpaT HCIOIb3yeMOr0 HOBOTO 00OpymoBaHHS (YCTPOWCTB, MEXaHHU3MOB,
MAIIMH | T.J.) CKJIQJBIBACTCS U3 CICIYIOIINX COCTABISIONINX.

ZP31=P33KC+P39K+P3cm4-+ 7\, K (2)

TIe:

P3,. — 5KCIUTyaTallHOHHBIC 3aTPAThI
P3,, —pacueTHbIE 3aTPaThl Ha YKOJIOTHUECKHE MEPOTIPHSTHSI.
P3.,, —pacdeTHbIE 3aTPAThl HA COI[HATbHBIC HYKJIbI

A —HOpMa JUCKOHTHPOBAHHSI

K — xanuTajabHbIC BIOXKEHUS HA YCTAHOBKY YCTPONCTBA

B coBpeMeHHOH 5JKOHOMHKE B YCIOBUSX HMHBECTUPOBAHUS MPOEKTa HEOOXOAMMO
YAOBIIETBOPEHHE IKECTKUX TpeOOBaHUN IO OXpaHe OKpYXKawllell cpeasl W CO3JaHusd
HEOOXOIUMBIX YCIIOBHM sl pabOThl M KU3HU Jiojed. [lo 3Toil mpuymHe B COCTaB pacyeTHBIX
3arpar BKIouatores P3,. u P3., C yderom TOro, uro B JIOOOM ciyyae, T.e. BO BCeEX
paccMaTpuBaeMbIX BapUaHTaX, ATU TPeOOBAaHUS JOJKHBI YIOBIETBOPSTHCS, WX BEIUYHHBI
MPUHUMAEM PaBHBIMHU IS pACCMAaTPUBAEMbBIX BAPUAHTOB.

Hopma nuckoHTHpOBaHUS 3aBUCUT OT MHOTHX (DaKTOpOB, B OCHOBHOM, OT YCIIOBUMA
WHBECTUPOBAHUS MPOEKTA U €€ BEIIMUYNHY MOKHO MPpUHUMATH B nipenenax 0,18—0,25 [7].

[Ipunsas Benuuuny A B pasmepe 0,2 MOXKHO ONPEACIHUTH €XKETOJHBIE OTYHMCICHHS 3a
OaHKOBCKHE MPOLIEHTHI [0 yCIOBUSIM MHBecTUpoBaHus A K.

Takum 00pa3oM CTPYKTypa pacueTHBIX 3aTpaT MO CPaBHUBACMBIM BapUaHTaM BBITIISIUAT
Tax,

Y Py=P3,. +AK (23)

B cooTBeTCTBUM C BBHINICTIPUBEACHHON METOAMKON ompenensiack 3¢PHEeKTUBHOCTD
MIPUMEHEHHUsI HOBOT'O YCTPOMCTBA MO MPEIOTBPALICHUIO 3alJIeHHs (OTI0KEHHSI HAHOCOB Ha JIHE)
BOJIOTIPUEMHBIX COOPYKEHUN HACOCHBIX CTaHIUU [8]. DToMy HeOIarompusTHOMY SIBICHHIO
MOABEP>)KEHBl MHOTHE HACOCHBIE CTaHI[MU, KOTOPbIE BBIHYXKJEHBI IE€pEeKaurBaTh B3BECEHECYLIYIO
BoJy. B pesynbrare OTHOXKEHUS HAHOCOB HAa OTKOCAX M JHE COOPYKEHUS H3MEHSIOTCS €ro
JUHEWHbIE pa3Mephl, YTO NPHUBOAUT K YXYJAUICHUIO KaBUTALHUOHHBIX KadyeCTB HACOCHOIO
arperara, ymenbiienuto nojgaud u KIIJ[ nacoca. Kpome Toro, B 31Ol cuTyaluuu MOSBISIUCH
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BOJIOBOPOTHBIE 30HBI, KOTOpPbIE CIIOCOOCTBOBAJIM IOACOCY BO3/AyXa, COMPOBOXKIAIOLIETOCS
yBEJIMYCHUEM BHUOpanuu HacocHOro arperata. OT ATOTO SIBJICHHS OCOOCHHO CTPaaaroT KpanlHHE
arperarbl, B HEKOTOPBIX CIy4dasiX mojada BOJbl K HUM BOBCE MPEKpaIlaeTcs.

[Ipy npuMEHEHMHM HOBOTO YCTPOMCTBA CHMXKAKOTCS OKCIUTYaTAllMOHHBIE 3aTpaThl,
CBA3aHHBIE C OUUCTKOM aBaHKaMephl OT HAHOCOB.

ExeronHple dKCIUTyaTallMOHHBIE PACUYETHBIE 3aTPaThl ISl PACCMATPUBAEMBIX BAPUAHTOB
BKIJIIOYAIOT 3apa0oTHYIO0 Iu1aty pabodero, oOCTYKHMBAIOIIETO BOJ03a00PHOE COOPYKEHHUE,
aMOPTU3alOHHBIE OTYMCIIEHHUs, 3aTpaThl HAa PEMOHT, 3aTpaTbl HAa OYUCTKY aBaHKaMepbl OT
OTJIOXKEHUIN HAaHOCOB.

AMOPTHU3ALIMOHHBIE OTYUCIEHUS U OTYMCICHHUS] Ha PEMOHT BO/03a00PHOTO COOPYKEHUS
HE YYTEHBI, TaK KaK ATH BEJIMYUHBI JJII 00OMX BapHAHTOB HMMEIOT OJMHAKOBYIO CyMMY. JTH
[TOKA3aTeNN BBIYMCIIECHBI TOJIBKO I YCTPOUCTBA IO NMPEIOTBPAILEHUIO 3aAWICHUS.

CyMmMma 3aTpar Ha OYMCTKY aBaHKaMephbl OT OTJIOKEHUH HAHOCOB IMPUHATA MO JAAaHHBIM
KapmmHckoro ympaBiaeHMs SKCIUTyaTallud MallblX HAacOCHbIX cTaHmuid 3a 2008 rom m oHa
COCTaBJISIET B CPEJHEM 110 HACOCHBIM CTaHLUSAM JaHHOTO ynpasieHus 3 282 581,8 cymos.

Pe3ynprarsl pacyeToB 1O BBIIENPUBEACHHON METOAUKE MOKA3aad, YTO P IPUMEHEHUN
HOBOTO YCTpOMCTBA IO MNPEJOTBPAILCHUIO 3aUJICHUS pacyETHbIE 3aTpaTbl MEHbIIE, YEM IpU
WCIIOJIb30BAHUN  BOJIO3A0OpPHOTO  CcOoOpykeHus ©Oe3 ycrpoiictBa. Ilpu »53TOM TOMOBOM
sKOHOMUYEeCKHi 3¢ ekt coctaiuser 2 387 725 cyMOB it OAHOW HACOCHOM CTAHITUH.

JIMTEPATYPA:

1. Y316l coOpyXeHUN HACOCHBIX CTAHIMH. MennopaTUBHBIC CHUCTEMBI U COOPYKEHUS.
Hacocnsie ctanuuu. Hopmer mpoexktuposanus / BO «Coro3poamnpoext». — M., 1991. — 77 c.

2. MenuopaTUBHbIE CHUCTeMBl U  coopyxkeHus. HacocHesle cranmuu. Hopwbl
npoektupoBanus: BCH 33-2.212.87. - M., 1988. — 93 c.

3. [IpoexTupoBaHKe HACOCHBIX CTAaHIMW M HCIBITAHWE HACOCHBIX ycTaHOBOK / Ilom pen.
B.®. Yebaenckoro. — M.: Komoc, 2000. — 375 c.

4. OTpacneBbie METOIUYECKUE YKa3aHUS W HOPMATHBHO—CIPABOYHBIE MaTepUambl s
OnpeNeNeHnuss JKOHOMHYECKON 3(Q(EeKTHUBHOCTM HOBOM TEXHHUKM B  TPaKTOPHOM U
CENbCKOX03MCTBEHHOM MammHocTpoeHuu. Yacte [V. — M., 1976. — 36 c.

5. DKOHOMHKA THUIPOTEXHUYECKOTO W BOJOXO3SMCTBEHHOTO CTPOUTENbCTBA: Yuel. ais
By30B / [Tox pen. JI.C. laBeneBa. — M.: Ctpoiinzaar, 1986. — 423 c.

6. lllaBenes [[.C., ®emopor M.II., CemenoB M.B.. TexHUKO—IKOHOMHUYECKHE OCHOBBI
MIPOCKTUPOBAHUS BOJOXO3SUCTBEHHBIX W THAPOIHEPTETHUECKUX OOBEKTOB M CHCTEM: YueO.
mocobue. —JI., 1984. — 72 c.

7. UcnonwzoBanue Boguou suepruu / [lox pen. F0.C. BacuibeBa - M.: DHeproatomusaar,
1995. - 608 c.

8. Myxammaaue M.M., Vpumes b.Y., Hocupos ®.)K. Ilarear P.Y36. FAP 00238,
Bononpuémnuoe coopyxenue. - Tamkent, 2006. - bromn. Ne 2

YJIK 631.81:504.38.05
BINTUAHUE MYJIbYUPOBAHUA HA FA30BbINA PEXXUM NOYBbI

I'.A. Be3oopooos, A.I'. be3oopooos, I0.I. be3oopooos
VsHUUX, MCXA um. Tumupszesa

Investigation on evaluation of nitrogen stocks emission and molecular nitrogen
originated from mineral fertilizers were conducted during cotton vegetation period
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as under open and mulching (soil covering by black plastic film) treatments. Reduction of
volume of gas emission under soil mulching treatment compared with control has been
identified.

B npoyecce esvipawusanus X10n4amHuKa HA OMKPLIMOU U MYIbYUPOBAHHOU YEePHOU
NOJUIMUNEHOBOU NJIEHKOU NOY8e NPOBEOEHbl UCCIEO008AHUSL NO ONPEeOeNeHUI0 IMUCCUU 3AKUCU U
MONEKYIAPHO20 A30Ma MUHEPAIbHBIX YO0obpenui. HMccredosanHusamu YCMAHOBLEHO CHUNCEHUE
pasmepa ux IMUCCUU U3 Mya1b4upOB8aAHHOU NOYEbl NO CPABGHEHUIO C HEMYIbYUPOBAHHOU.

Beenenune

B moneBbIX uccreqOBaHUAX Ta30BOTO PEXKHUMa OPOIIAEMBIX 3EMENbh ApUIHON 30HBI
YCTAHOBJIEHBI JOCTATOYHO IIMPOKHUI CIEKTP M KOHIEHTpAIUs HpeAesibHbIX M HeNpeIeabHbIX
JETY4HX YTJIEBOJOPOJIOB, a TAKXKE COJIEPKAaHUE B TTOYBE U SMUCCHS «MAJbIX)» MapPHUKOBBIX Ta30B
— YIJIEKHCIIOTO Ta3a U MeTaHa. BHeceHue 1moJ| XJIOMYaTHUK U O3UMYIO MIIEHUIy OOJIBIIUX HOPM
a30THBIX  ynoOpenuit — 200-250 xr/ra  JeicTByoIIEero  BeLIECTBa,  COMPOBOXKIACTCS
3HAQUYUTENIbHBIMU ra3000pa3HbIMU MOTEPSIMU A30TA.

l'azo00pa3Hbie mMoTepu a30Ta B BUIE MOJICKYJISIPHOTO a30Ta, 3aKUCH, OKUCHU, TBYOKUCH U
JIPYTUX COeIMHEHHH a30Ta ¢ KUciaopoaoM cocTaBisitoT 20-30 % [4]. Ilo HeKOTOpBIM JaHHBIM OHU
nocruratoT 36,6 % [6]. B mouckax CHM)XEHHUS ra3000pa3HbIX MOTEPh a30Ta M, COOTBETCTBEHHO,
MOBBIIICHUS] CTENIEHU YCBOEHHMS €r0 PACTEHUSIMU MPOBEIECHBI MHOTOYHCIICHHbIE HCCIEA0BaHUS,
HaIpaBJICHHbIE HA YCTAHOBJIEHHWE ONTHUMAJIbHBIX CPOKOB M CIIOCOOOB BHECEHHMS a30THBIX
yaoOpeHuid B TOYBY, CO3/IaHHE Pa3IUYHBIX (PopM ymoOpeHui, COBMECTHOE HX BHECEHHE C
OpTraHUYECKUMH yIOOPEHUSIMU U UHTUOUTOpaMu HUTpUdUKauu [6, 7].

B crpykType ra3zoo0pa3HbIXx MOTEph a30Ta BeIylllee MECTO 3aHUMAIOT MOJEKYJISPHBIN
a3oT (V,) u 3akuch azora (N,0). VIx obmuii BkiIaa B ra3000pa3Hble MOTEPU a30Ta COCTaBISET 78-
99 % [4], 79,4-89,3 % [6]. Ilo pa3HbIM OlLlEHKaM MX COOTHOULIECHHE Pa3JINYHOE: Ha KPacHO-O0ypoit
nouse - 33 u 67 %; Ha TIMHUCTON MOYBe ¢ 03uMON mueHuueu - 93 u 7 % [4]; HAa TUNUYHOM
CEPO3EMCE C XJIOIMYATHUKOM - 46,3 n 33,1 (HpI/I Ng()()P15()K6()), 44,7 n 39,4 % (HpI/I N3()()P2()()K9()).

CHmkeHne ra3oo0pa3HbIX MOTEpPh a30Ta MUHEpadbHBIX yaoOpeHuit B Buime NOX, u
3aKHCH a30Ta B YaCTHOCTHU, B HACTOSIIIIEE BpEeMs SIBIISIETCS BaXXHOW MPOOJIEMOH, MOCKOJIbKY OT €€
pelieHuss 3aBHCHT JKOHOMHUKA MHOTHX pPAacCTCHHUEBOAYECKUX (EepMEepCKUX XO35AUCTB U B
OTIPE/ICIICHHON CTETICHU COCTOSTHUE OKpyXkaromied cpennl. [locneqnauii pakTop 00yCIOBIEH TEM,
YTO 3aKUCh a30Ta SIBISETCA CAMbIM TOKCHYHBIM MAPHUKOBBIM Tra30M, MOTOMY YTO B cTpatochepe
MPOUCXOTUT €ro (GoToaUCCOLUalNs C 00pa30BaHUEM OKHMCH a30Ta, KOTOpas, B CBOIO OYepellb,
y4acTBYET B PEAKIUAX pa3pylIEHUsI 030HOBOT'O CJIOS MJIaHETHI.

[ToaTOMy B CeNbCKOXO034MCTBEHHOM INPOU3BOJACTBE, I'/I€ MPUMEHSIOTCS OOJIbIINE HOPMBI
a30THBIX YI00OpEeHUi, 11es1eco00pa3eH KOMILIEKC Mep M0 CHUKEHHUIO Ta3000pa3HbIX MOTEPh a30Ta.
HauGonee 1OCTYMTHBIMU U3 HUX SIBISIOTCS arpOTEXHUYECKHUE MEpPBI, TAKME KaK TIIyOOKas 3aJenKa
ya00peHuil B OYBY, IEPEX0 HA MUHUMAJIbHYI0 00pabO0TKy MOYBHI (OCHOBHOW M MEXIAYPSITHOMN),
WCIIOIb30BaHUE MEJICHHOICHCTBYIOMINX YI0OpEHU, TOCEBHl MHOTOJIETHUX TPaB U Ap.

Hapsiny ¢ HuMU cyiiecTBeHHBIM BKJIaJ B peElICHHE AAHHON MpoOJieMbl MOXKET BHECTH
MIPUMEHEHHE B MPOU3BOJICTBE BOJOCOEpETarONIei TEXHOJIOTHH MOJIMBA MPOIMAINIHBIX KYJIbTYp IO
MYJIBUYHPOBAHHBIM TIep()OPUPOBAHHON TMOTUAITUICHOBOW TIJIEHKOW Oopo3aam, pa3paboTaHHOW B
Y3HUUX (npenBaputenpHbiii  mateHT Ne 3458), [1,2,8]. MHoroneTHue UCHBITaHUA,
MPOBEJCHHBIE Ha OMBITHBIX M NMPOU3BOJICTBEHHBIX Y4aCTKax Ha MOCEBax KYJIbTYpP XJOMKOBOTO
KOMIUIEKCAa B YCJOBHSX THUIUYHBIX CEPO3EMOB M CEPO3EMHO-IYrOBOWM IMOYBBI, MOKa3alu €e
BBICOKYIO 3()(QEKTUBHOCTh B YacTH 3KOHOMHH OPOCHUTEIbHOW BOJbI M TOBBILICHUS YpOXKas
CEIbCKOXO03MCTBEHHBIX KYJIbTYP: XJIOMYaTHUKA, KYKYPY3bl, CAXapHOI CBEKJIBI U apaxuca.

Ee mpumeHnenue OTKpbIBaeT OOJbIINE BO3MOKHOCTH B IOBBIIIEHUU OHOJIOTHYECKOU
AKTMBHOCTH TIOYBBI U, KaK MOKa3ajdd UCCIEAOBAHUS, B CHIDKCHUH dMHCCUU YTIEKHUCIOro rasa u
MeTaHa. DTH JIBa rasa, BbIpaOaThiBaeMble TMOYBEHHOW MHUKPOQIOPOH M KOPHEBOW CHCTEMOMU
OpOIIAEMBIX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp, OTHOCATCS K KaTerOpUU MapHUKOBBIX Ta30B.
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CHmxenrne o0beMa MX MOCTYIUICHUNH B aTMOC(hepy ¢ MOKPHITONW Ta30HEMPOHUIIAEMON MIICHKON
MOYBBI COOTBETCTBYET COBPEMEHHBIM MPHUPOJOOXPAHHBIM TPEOOBAaHUSAM B OOJACTH CEJIbCKOTO
XO035IMCTBA.

Ecniu B paHHUX HCCIIEIOBAHUSIX COCTAB Ta3000pa3HbIX MOTEpPh a30Ta HU3yyalcs
MPEUMYIIECTBEHHO Ha JU3UMETpPax C MPUMEHEHHEM H30TONa a30Ta, TO B IMOCJIEAHEE BpeMs
MOSIBUJIACh BO3MOXKHOCTH OIPENEATh UX COJAEpKaHWE B SMUTHUPOBAHHOM IOYBOW BO3JyXe Ha
ra3oBbIX XpoMmaTorpadax u Macc-CreKTpoOMeTpax.

B apunnoii 30He mepBble ra3oxpoMarorpapuyeckue ONpeaeeHUss COJAEpKaHUS 3aKHUCH
a30Ta B BBIJEISIEMOM OTKPBITOM MOYBOM BO3/IyXe MPOBEACHBI B MP00OaX, B3ATHIX C MOJICH 03UMOM
nmeHuIsl (2005-2006 rr.) m xmomuatauka (2006 r.). O3uMmasi TIIeHWIa BbIpalidBaniach Ha
TUIIUYHOM CE€pO3eMe, XJIOMYaTHUK Ha CEPO3EMHO-TYTOBOI mouse [3].

MeToauKa M 00HEKTHI UCCAEA0BAHUI

[Tockonbky OMOXMMHYECKHE pEaKIUH B OpPOIIAEMBIX [MOYBaX MPOTEKAIOT TMpH
HEMOCPEACTBEHHOM  yYacTMM TIOYBEHHBIX MHMKPOOPTAaHM3MOB, BaXHO ONPEACIHUTh HX
KaueCTBEHHBI M KOJIMYECTBEHHBI COCTaB, HA OCHOBAaHUU KOTOPOTO MOXKHO CYIUTh O CBSI3U
MUKPOOHOJIOTHYECKOTO W Ta30BOTO PEXMMOB TMOuYBBL. JJisi pemieHuss 3THUX BOINPOCOB Ha
cepo3eMHO-IyroBoil mouBe Jlxuzakckoro ¢ummana Y3HUUNX 3anoxkeH AByX(aKTOPHBIN
MOJIEBOM OMBIT C XJIOMYATHUKOM, COCTOSIIIMII M3 IIECTH BAPUAHTOB: NEPBBIE TPU C T'OJIOBBIMU
HopMaMu azota ynoOpenuit 100, 200 u 300 kr/ra ¥ HeMyJIbUUPOBAHHOU (OTKPBITON) MOYBOIA;
YeTBEPTHIM MATHIH M HIECTOM € TeMH >X€ HOpPMaMM a3oTa, HO ¢ MyjJbuupoBaHueM 50 %
MOBEPXHOCTH TOYBBl YEPHOW TMOTUATUICHOBON IUICHKONW. BapuaHThl HMMeNnu TpexKpaTHYIO
MMOBTOPHOCTH, KaXas JCJIsTHKA OIbITa MMena pazmep 7,2 x40=288 M”. TIo4Ba OMBITHOTO y4yacTka
JIETKOCYTJIMHUCTAs!, ciabo3acojieHHas Ccylb(aTHOro THUMa 3acoyieHHs. EMKOCTh KaTHOHHOIO
oomena (EKO) 11,6 mr-axs/100r, comepxxanue oomenHoro Harpus B EKO 13,8 %, odmenHoro
maraus 33,6 %, oOmenHoro kambius 49,1 %. ['nmyOuHa 3ameraHus TPYHTOBBIX BOJI C
MuHepanuzamnuen 4,1-4,4 r/m 2,1-2,3 M.

OrnpeneneHuss YUCIECHHOCTH OCHOBHBIX TPYII MOYBEHHBIX MUKPOOPTAHU3MOB TIPOBEICHBI
B J1abopaTopuu TOYBEHHOW MukpooOmosorun WMHcTUTyTa MuHKpoOuonmorun AH PVY3
(xymanusszoBa ['.11.), conepxaHus 3aKHCH a30Ta B BBIACIIEMOM TOYBOW BO3JyXe Ha Ta30BOM
xpomatorpade Shimadzu 14-B, monexkynspHoro asora, YIJIEKHCIOTO Ta3a W METaHa Ha
xpomatorpadge JIXM-80M. OtGop mnpo® NOYBEHHOTO BO3AyXa HIPOBOAMICA C MOMOUIBIO
CHEIMAJIbHO HM3TOTOBJICHHBIX MalIbIX PECIUPOMETPOB, M3TOTOBIEHHBIX M3 CTAIA U UMEIOIIUX
dbopmy umnuuapa auametrpoM 70 MM u BeicoTOM 140 MM. OuH KOHEN LMIWHIpA 3aKpPBIT
KPBIIIKO# ¢ oTBepcTueM auameTpom 10 MM B cepeaumHe. [[Ba Takux nunuuapa B 12 yacoB JgHS
BOMBanuch B TpebeHb 00po31 M pacrnoiaraiuch Ha pacctosHum 0,5 M oguH oT apyroro. Yepes
OTBEPCTHUS B KPBIIIKE C TOMOIIbIO PYYHOT0 BAKYyMHOI'O HacOCa U3 PECIUPOMETPOB OTKAYUBAJICS
BO3JyX M OTBEPCTUsI 3aKPHIBAINCH PE3MHOBOW MpoOKoil. Uepe3 1 9ac SKCMO3UIMU U3 OTHOTO
pecnupomeTpa oTOUpacs MOYBEHHBIA BO3/1yX, a yepes 24 yaca u3 Jpyroro.

Ot16op mpob6 BO3myxa MPOBOIMIICS CiEAyIOIUM oOpa3oMm. B 3apaHee MpUTOTOBICHHYIO
MJJACTUKOBYIO  OYTBUIKY eMKOCThio 0,5 1, HAmOJHEHHYH JUCTUJUIMPOBAHHOW  BOJOH,
BKpyYHMBajiach MmpoOka ¢ oTBepcTtueM auameTrpom 10 vm. W3  kpeimkm pecnmpomeTpa
BBIHUMAaJach MpoOKa, OyTHIIKA ¢ BOJION OMPOKHUABIBAIACH BBEPX JHOM TaK, YTOOBI 00a OTBEPCTHUS
copnanu. [lpu HanmaBnuBaHUM Ha CTEHKM OYTBUIKM PYKOM BoJa MOCTymaeT W3 OyTBUIKM B
pECIMpPOMETP, BBITECHSS U3 HEro BO3JyX, KOTOPBIM MO Mepe MCTEYEHHUS BOJBI 3aIOJIHAET
Ooytbuiky. Ilocne Toro, xak B OyThUIKe OocTaHeTcs OK0jo 20 M BOABI, OHA MOJHUMAETCS U C
3a)KaThIM OTBEPCTHEM BHHU3 OITyCKAaeTCs B BeApo C BojaoM Ha rinybuny 3-4 cm. B Takom
MOJIOKEHUH MPOBOJMTCS 3aMEHa MPOOKKM C OTBEpCTHEM Ha Tiyxyw npooOky. Ilocime storo
OyThUIKAa BBIHUMACTCS W3 BeApa W B TOJIOKEHUU «BEPX JTHOMY» TPAHCIOPTHPYETCS K MECTy
JUCIIOKAIMU ra30BOro xpomartorpada.
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Ha paccrosauu 0,5 M oT pecriupoMeTpoB B rpedbHe 00po37 npoOypHBAIUCh CKBa)KMHBI
nuameTpoMm 30 MM U TiryOmHOM 250 MM, M3 KOTOPBIX B OJMHAKOBBIE CO CPOKOM OTOOpa mpobd
BO3/lyXa U3 PECIIUPOMETPOB CPOKH OTOMpPAIUCh MPOOBI MOUYBEHHOT'O BO3/4yXa ISl ONpEIEICHHs B
HUX COJEpXaHUs YIJIEKUCIOTO Ta3a W MeTaHa. YCThsl MNPOOYPEHHBIX CKBaXXUH IIJIOTHO
3aKpBIBAINCh METAJNIMYECKON MUIACTUHOW TONIIMHON 3 MM pa3zmepom 150x 150 MM, B cepenune
KOTOPBIX UMEJIUCh OTBEpPCTUA TuaMeTpoM 7 MM. CKBa)KMHBI 3aKJ1a/IbIBAJINCH B KOHIIE Masi, U3 HUX
PYYHBIM BaKyyMHBIM HAacOCOM OTKAQUHMBAJCS IMOYBEHHBIA BO3JyX, M OTBEPCTUS B KPBIIIKE
3aKpBIBAINCh PE3WHOBOM TPOOKON. M3 STHX CKBaXWH TMOYBEHHBIA BO3IYX OTOWpAJCA s
aHAJIM30B TE€M e CIocoOOM Kak W3 pPEeCHUPOMETPOB, a OINpeesieHHe KOHUEHTPALUU B HEM
YIJICKHCIIOTO Ta3a OMpeNessuioch Ha ra30BoM xpomaTtorpade JIXM-80M.

Ot60p mpob6 moYBHI U3 puzochephbl XIOMUaTHUKA MPOBOAMICS MO MeTonuke MHcTHTyTa
MHUKpPOOHMOTIOTHE B CTCPUIBHBIC AMIOMHHHEBBIE OIOKCHI EMKOCTBIO 50 cM’, KOTOpBIe
JOCTABJISUTHCH B Ta0OPAaTOPHIO B CYMKaX-XOJIOJUIbHUKAX.

[TonuBel xJI0MYaTHUKA TPOBOJUIIUCH C MOJayell BOJBI yepe3 Mexaypsanbe. B Bapuantax
ombiTa 4, 5, 6 MOTUBHI MPOBOAWIMCH MO MYIbYUPOBAHHBIM IUIEHKON Ooposnam. [lomuBamu
MOJJIEPKUBAJICST ONTHUMATBHBIA BOJHBIM PEXUM IOYBBI: B BapuaHTax |-3 yBIaXHSJICS CIIOU
nouBbl 80-100 cMm, B BapuanTax 4-6 — cioii mouBbl 50 cM. B Bapumantax 4-6 rojmoBasi Hopma
MUHEpaJbHBIX YAOOpEeHUH BHOCUJIACH B MOYBY JI0 YKJIAJIKU IUICHKU Ha ToJie — MoJ 310k, B X0JI€
MPEANOCEBHON MOATOTOBKM TIOYBBI W B TEPBYIO KynbTuBanuio. llinenka mmpuHoit 1w ¢
BOJIOBBIITYCKHBIMU OTBEPCTUSIMU AHAMETPOM 6-7 MM U miaroM | M ykJaJpiBajach B Hape3aHHbIE
TPAKTOPHBIM KYJIBTHBATOPOM OOpO3AbI B KOHIIE Masl - Hayaje HIOHA IOCJIEe TOro, Kak Ha
pacTeHHUsX XJIOMYaTHUKA 00pa3yroTcs 6-8 HaCTOSAIIUX JIUCTHEB.

Pe3yabTaThl ncciie10BaHum

[lognepxanue MOIMBAMH ONTHUMAJIbHOTO BOJHOIO pEeXUMa IOYBHI CIIOCOOCTBOBAIO
dbopMupOBaHHIO OJArONPHUATHOIO MHKPOOHMOJIOIMYECKOr0 pEKMMa MOYBbl. MHOTrOJIETHUMU
aHaJIM3aMH, MPOBEICHHBIMUA B MPEAbIAYIINE TOAbl, ObLIO YCTAHOBJIEHO, YTO PEabHYI0 KapTHUHY
(dbopMUpOBaHHS TAKOTO PEKUMA MOXHO MOJYYUTh MPH aHan3e NpoO MouBbl B (a3l pa3BUTHS
XJIOTMYaTHUKA IBETCHUA-TIOA000pa3oBanusi M co3peBanus. Ha stom ocHoBanuu B 2006 T. Ha
ONBITHOM YydYacTKe MpoObl MOYBHI U3 pu3ochepsl XxjomuaTHUKa oroOupamuck 13.08 u 16.09.
Pe3ynbpTarsl ux aHanm3a mpuBEICHBI B TA0. 1.

Tabnuna 1 - YucneHHOCTh OCHOBHBIX arpOHOMHUYECKHU BaXKHBIX TPYIIN MOYBEHHBIX
MHKPOOPTaHU3MOB B pu3ocdepe xmomyaTHuka, B yuciautene 13.08.06, B 3namenarene 16.09.06

Bapuant Tonosas AmvMonundpukatopsl, | OnuroHuTpoduisl, | MUKpOMHULIETHI, | AKTHHOMHIIETHI,
ompita | 702 3914, MJIH KJI/T MJIH KJI/T TBIC. KJI/T TBIC. KJI/T
Kr/ra

R 0 12 260 100

R u LI 150 0

PR R 25 X 150 0

s | Lis 27 ) 3

6 300 ?_3 1,%12 % %
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Kak BugHo, 3a mepuoa oT Hauana (a3bl co3peBaHUs XJIOMYaTHUKA 1O MacCOBOTO
pacKpbITUsL  KOpOOOYEK TMpOSBISETCS  OMpeJesieHHass 3aKOHOMEPHOCTb B JMHAMHKE
MpeAcTaBUTeNeH MOYBEHHOW MHKPOQIIOPHI: YUCICHHOCTh aMMOHH(UKATOPOB CHUXKAETCs (3a
HCKIIIOYEHUEM TPEThEro BapHaHTa), a BCEX OCTAJbHBIX TPYMN MOBBIIMIAETCS, YTO, OYEBHUIHO,
CBSI3aHO C TIOHI)KCHUEM TEMIIepaTypPhl TOYBBI.

Cpenssis o BapuaHTam 4-6 4iCIEHHOCTh aMMOHHU(pHUKATOPOB (68,3 MITH KJI/T) B Hauboee
OTBETCTBEHHBIN TepuoJ pa3Butus xiomuatHuka (13.08 N;goP75K’sp) Beilie, yeM B BapuaHTax 1-3
(40,7 muta x301/T). McXoast U3 3TOr0, MOKHO BBICKA3aTh MPEANOJIOKECHHE O OOIbIIEH YHCICHHOCTH
U JCHUTPUPUKATOPOB B TMOKPHITONW TMJIeHKOW moyBe. OHO OCHOBBIBA€TCS Ha pe3ylbTarax
W3y4YeHUs JAUHAMUKU YHUCIEHHOCTM aMMOHHM(UKATOPOB U JACHUTPUPUKATOPOB B IOYBE
TUIMYHOTO CEPO3eMa, MOKA3BIBAIOIINX, YTO B MYJILYMPOBAHHON TJICHKON MOYBE 00€ 3TU TPYMIIBI
MUKPOOPTraHU3MOB Ha OJMH MOPSIOK BBIIIE, YEM B HEMYJIbYMPOBAHHOM.

CrnemoBaTenbHO, KOJIUYECTBO OOpA30BABIIMXCS MPOAYKTOB JCHUTPpUPUKAINH  —
MOJIEKYJISIPHOTO a30Ta U 3aKHCH a30Ta — B MYJIbUHPOBAHHOM MOYBE JOJIKHO OBITH OOJIbIIIE, YEM B
HEMYJIbYHPOBAHHOM.

[TpoBepka 3TOM TUNOTE3bl OCYIIECTBIEHA MYTEM ONpeneNieHuss 00beMa IMUCCUM 3aKUCU
azoTa yAoOpeHWH U3 TOUYBBl BCEX BAPHUAHTOB OMNbBITAa. Pe3ynbTaThl ATUX UCCICIOBAHHUI
MpUBEICHBI B Ta0II. 2.

Tabnuna 2 - THTeHCUBHOCTH BBIICIICHUSI M IMUCCHUS 3aKUCH a30Ta TOYBOM XJIOTTKOBOTO
most (2006 T.)

Hara BapuanTt
otOopa
mpo0 1 2 3 4 5 6
BO3yXa Ni9oP75Kso N29oP 150K 100 N39oP 225K 50 Ni9oP75Ks0 N29oP 150K 100 N39oP 225K 50
HNHuTeHcuBHOCTL BhIJEeHHs 1ouBoi N,O, /M.
27.05 0,00021 0,00021 0,00021 0,00021 0,00021 0,00021
22.06 0,00041 0,00023 0,00027 0,00045 0,00037 0,00043
30.07 0,00020 0,00032 0,00050 0,00023 0,00031 0,00052
16.09 0,00018 0,00024 0,00037 0,00020 0,00024 0,00034
Omuccusa N,O 3a IepuoI BeEreTaluy XjJonyaTtauka 153 qus
N,O xr/ra 9,5 9,9 13,9 5,1 5,5 7,7
N>O % 9,5 5,0 4.6 5,1 2,8 2,6
Koadd.
SMHUCCUN 0,095 0,05 0,046 0,051 0,028 0,026
N20

Kax Buzmno, motepu N-N,O yBenuuuBaroTcs ¢ pOCTOM HOPM a30THBIX YIOOpEHUil 1o
a0COIIOTHOM BEJTMYMHE W YMEHBINAIOTCS MO0 OTHOCHUTENHHON. M3 MOUYBBI, MOBEPXHOCTH KOTOPOU
Ha 50 % MOKpbITa IUIEHKOM, MOTEPH 3aKHCH a30Ta yI0OpEHUN MEHbIIIe, YeM U3 OTKPBITOM Ha 55-
57 %.

I'a3000pa3Hbie TOTEPU MOJEKYJISIPHOTO a30Ta TPYIAHO MOJJAIOTCS ONpPEAeSIEHUI0, OJTHAKO
MOKHO MPEANOJI0KUTh, YTO Ha MYJBbUYUPOBAHHON MOYBE OHU OYIYyT CYIIECTBEHHO MEHbIIE, YeM
Ha HEMYJIbUHPOBaHHOW. B cBs3u ¢ 3TUM KO3(Q(UIMEHT HCIOIb30BAaHUS a30Ta MUHEPAIBHBIX
yIOOpEHHUH CTAaHOBUTCA BBINIE, OT YEro IOBBIIIAETCS Ypokall Xjomnka celpua. Pocty ypoxas
XJIOIKA-ChIpIa Ha BapHAHTaX ¢ MYJbYMPOBAHUEM MTOYBBI CIOCOOCTBYET TAK)KE MOBBIIICHUE B HEH
KOHIICHTPALMK YIJIEKUCIIOTO Ta3a W Jy4YIIUd BOJHBIM PEXUM ITaXOTHOTO M MOANAXOTHOTO CIIOA.
Pe3ynbTaThl onpesienieHnst KOHLIIEHTPAIMK YIJIEKUCIIOT0 Ta3a IpUBeieHbl B Tab. 3.
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Tabnuma 3 - KoHlleHTpanust yriieKuciIoro ra3a B TOYBEHHOM Bo3yxe ciiost mouBsl 0-20 cM,
(B 00beMHBIX TIpoIIeHTax) (2006)

BapuanTt onbiTa
[ara or6opa mpod
BO3JIyXa
1 2 3 4 5 6

27.05 0,20 0,20 0,20 0,20 0,20 0,20

13.08 0,16 0,16 0,19 0,25 0,32 0,44

26.09 0,10 0,15 0,14 0,10 0,15 0,21
CpenHeB3BeUICHHAs 0,16 0,16 0,18 0,21 0,25 0,31

[lonyueHHble pe3ynbTaThl MOKA3bIBAIOT, 4YTO KOHIIEHTPALMS YIJIEKUCIOIO Tra3a B
MYJIBUYHPOBAHHON TIOYBE BBINIC, YeM B HEMyJb4YuMpoBaHHOW. [Ipm HOpme a3zora ymoOpeHwmit
200 xr/ra comep)kaHUE YIJIEKUCIOrO0 ra3a B IOYBEHHOM BO3AyXe IaxoTHOro, Hauboiee
aKTUBHOTO, CJIOS MYJbYHMPOBAHHOU MOuBBI Ha 56 % BbIlIe, UeM B HeMyJbuMpoBaHHOU. bosee
BbIcOKO€ conepkanne CO; B MOUYBEHHOM BO3AYyXe MPHU MOJJACPKAHUU OJaronpHUsITHOIO BOJAHOIO
peXruMa MYyJIHbYUPOBAHHOW TOYBBI OOYCIOBIMBAET Oojiee MHTEHCHBHOE OOpa3oBaHWE B HEM
yrOJABHOM  KHUCIOTBI, KOTOpas B pe3yiabTare OHOXMMHYECKHUX PEaKUUid TMEepeBOIUT
TPyIHOIOCTYNHBIE GopMbI (PocHOpPHBIX cojiel B JOCTYMHbBIE JIJIi KOPHEBOM CHUCTEMbI pacTEHUM
(bopMBI.

AHanu3 KOMIUJIEKca MOYBEHHBIX PEKMMOB MOKA3bIBAET MPEUMYIIECTBA MYIbYHPOBAHHOM
MIOYBHI IO CPABHEHUIO C OTKPHITOM (pHcC. 1).

-1
N, O, mApD

AMMOHLU@PUIKATOPBI , MAH. (AT 172, M

1800 Jrra] 1000 ‘_4000

1700 fOO{ 900 | 900
1600 J g0 | 8a0
1500 | 80| | zoo

1400 | 7q] ca, 7 ¥
4300 | 64§ o4 | so00
1200 | 579 0.3 | 400
1100 |} 40 o2 | 300
41000 1 30 / o1 | 200
2o / a 100

T
LiQHE I

Puc. 1 — /lunamMuka KOHIICHTPAIIMK 3aKHCH a30Ta B ASMUTUPOBAHHOM IOYBOM Bo3nyxe (1, 2),
YIICKUCIIOTO Ta3a B MOYBEHHOM Bo3ayxe (3, 4), amonudukaTopoB B puzochepe xmomuaTHuka (5, 6)
COOTBETCTBEHHO B OTKpbITOM — 1, 3, 5 (Bap. 2) U Myap4upOBaHHOU B mouBe — 2, 4, 6 (Bap.S), 7-
pa3Mep MOJTUBHOM HOPMBI 3JI0MYATHUKA.

['a3000pa3Hbie MoTepy a30Ta MPOUCXOIAT, B OCHOBHOM, B Ipoliecce NEHUTPUPUKALUU C
y4acTHEM IIOYBEHHBIX MHKPOOPraHU3MOB — JEHUTpU(UKATOpoB. M3ydeHune nuHaAMUKH
YHUCIEHHOCTH 3THUX TPEJICTAaBUTENCH MOYBEHHON MHUKpPO(IOpbl Ha THUIHYHOM CEpo3eMe C
[IOCEBOM XJIOIYATHHKA, BBIPAIIUBAEMOI0 B OTKPBITOM M HOKPHITOW IUIEHKOW IOYBE, MOKa3aio,
YTO B MYJIbYMPOBAHHOMN NIOYBE OHH COZEPIKATCS B OOJbIIEM KoJndecTBe (Tadu. 4).

-76 -



Tabnuna 4 - JluHaMuka 4UCIEHHOCTU JEHUTPU(DUKATOPOB B pu3ocdepe XJIoMmJaTHUKA,
xi1/T (2000r.)

®daza Pa3BUTHUA XJIOMUYATHHUKA

5-6 HacTOAIIHNX
BapuanT omnbiTa LIBETECHUE, IJIOTOHOIIIEHNE, | CO3pEeBaHUE,

JINCTHEB,
506 10.07 30.08 10.10

1. OTkpsITas

100 100 200 300
1mo4Ba (KOHTPOJIb)
2. MynpunpoBaHue 1000 1000 3000 8000
50 % mons
3. MynbunpoBaHue 2000 30000 80000 50000
75 % mons

Kaxk BuznHO, yem Gomblias MOBEpXHOCTh OYBBI MOKPHIBAETCS MIICHKOM, TeM OOJbIIe B HEH
COJICPKUTCS JACHUTPUPUKATOPOB U 0OOJiee MHTEHCUBHO MPOTEKAET MPOIECC BOCCTAHOBIICHHS
HUTpaToB. B TO Xe BpeMs QopMupoBaHHE BBICOKOTO YypoKas CIYKUT J0Ka3aTelIbCTBOM
CYIIECTBOBAaHUS W MPOTHBOMOJOXHOTO Tpollecca — 0Opa3oBaHUS HUTPATOB B IMpoIlecce
HUTpHUPUKAITAH.

B pesynpTare aeHuTpudUKAIMU, KaK H3BECTHO, OOpa3ylOTCS MOJEKYISpPHBINA a30T H
pa3nM4HBIE OKHCIBI a3oTa. B pabore [3] mpuBedeHBI pe3ynbTaThl MO WU3MEPEHHUIO SMHUCCHHU
3aKMCH a30Ta C I[IOBEPXHOCTH TMOYBBI, 3aHATOW O3MMOW TMIIEHUIEH U XJIOMYATHUKOM.
Ornpenenenre YMUCCUU MOJICKYJISIPHOTO a30Ta U YIIAEKUCIIOTO ra3a nmpoBeaeHo aBropamu B 2002-
2004 rT. Ha ONBITHBIX YYacTKaX C TMOCEBOM XJIOMMYaTHUKA, PACIOIOXKECHHBIX Ha THUITMYHOM
cepozeme (LlenTpanpHas »dkcrepuMmeHTanbHass 06a3za Y3b6ekckoro HHWMM  xmomkoBojacTBa,
TamkeHnTckas 00671acTh) M Ha CEPO3EMHO-JIYToBOM nouBe [ onoaHoit cTtenu (/ku3akckas 001acThb,
[TaxTakopckuii paiion). Pe3ynbraTel razoxpomarorpaduueckoro OmnpeAeIeHUsS KOHIICHTPAIlUH
ATUX T'a30B B BBIAEISIEMOM MOYBOM BO3IyX€e MPUBEICHBI B Ta0M. 5.

Tabnuma 5 - luHaMuka KOHIIEHTPAIIUK Ta30B B SMUTHPOBAHHOM ITOYBOM BO3AyX€ XJIOMKOBOTO
MOJISl: B YUCJIUTENE MOJIEKYJISIPHOTO a30Ta, B 3HAMEHATEJIE YIIEKUCIIOro raza
(B 0OBEMHBIX TIPOIIEHTAX )

Jara Konnentpanus N,/CO,
T'on or6opa OO0OBeKT BapuanT Pazaumna
npoo OTIBITa
BO3IyXa B npode 1 B mpo0e 2
2002 5.09 1156 1 78,39/1,29 78,39/0,86 0/-
5.09 J116)3) 2 78,21/0,82 78,63/0,78 0,42/-
21.09 [TaxTakop 1 77,97/0,26 77,97/0,34 0/0,08
21.09 [TaxTakop 2 77,97/0,43 77,97/0,30 0/-
24.10 ITaxTakop 1 78,47/0,39 78,86/0,65 0,39/0,26
24.10 ITaxTakop 2 78,47/0,39 78,86/0,73 0,39/0,34
2003 4.06 [TaxTakop 1 78,16/0 78,16/0 0,44/0
2.07 [TaxTakop 1 78,16/0,04 78,16/0,13 0/0,09
2.07 ITaxTakop 2 78,16/0,13 78,16/0,13 0/0
1.08 ITaxTakop 1 78,06/0,04 78,60/0,26 0,54/0,22
1.08 ITaxTakop 2 77,97/0,26 79,16/0,30 1,19/0,04
6.09 [TaxTakop 1 77,87/0,04 78,88/0,13 1,01/0,09
6.09 [TaxTakop 2 77,87/0,13 78,88/0,30 1,01/0,17
2004 14.05 ITaxTakop 1 77,95/0,04 78,60/0,34 0,65/0,30
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IIpumeuanue: 1-KOHTPONBHEIN BapHaHT;
2 —BapuaHT ¢ MYJIbYUPOBAHUEM MOJTUITUICHOBOM MIeHKON 50 % MOBEPXHOCTHU MOYBHI.

I[To manabIM Tabm. 4 w5 mocTpoeHsl TpaduKH JTUHAMUKHA  YHUCJICHHOCTH
JIeHUTPU(UKATOPOB, MOJIEKYJISIPHOTO a30Ta U yriekuciaoro raza B reueHue 2003 r (puc. 2).

‘Fﬁgﬁgﬂ;ﬁ; mfr
: | 8
Jhr ¢
79.2 | L6
790 | ) L5
78.8_| 04 L4
786 03] 3
84 02] 2
78.2_+ 04 1
78.01 Q : I # 0
UHOHB LUHAb abryct CEHTADDbL
Puc.2 - [lunamuka duCIeHHOCTH JAeHUTpUuKaTopoB (1, 2), KOHIEHTparuu

MoOJIeKyIsipHOTO a3oTa (3, 4), yraekucnoro raza (5, 6) B SMUTHPOBAaHHOM TIOYBOM BO3JyXe U3
oTkpeITolt (1, 3, 5) 1 MyabUMpOBaHHOM MOUBHI (2, 4, 6).

Ha ocHoBe monydeHHBIX AAHHBIX OMpPEAENICHBl CpPeAHUE 3HAUYCHHS IMHUCCHUU a30Ta M3
oTkpbITOM MmouBbl - 0,31 %, u u3 mynapuupoBanHoil - 0.265 %. [lo HUM paccuuTaHa cpenHss
MHTEHCUBHOCTH BhIJeNcHus raza — 0,014 u 0,012 /M*.4 COOTBETCTBEHHO TI0 BapUMaHTaM OIIbITA.
Ha xoHTpoJIbHOM BapuaHTe 3a BEreTallMOHHBIN MEPUOJ XJIOMYaTHUKA MPOJOJKUTEIBHOCTHIO 18
CYTOK BBIENSACTCS 25 Kr/Ta MOJICKYJISIPHOTO a30Ta, Ha BapHaHTE C MYJIbUHPOBAHUEM IOYBHI
mienkor 21,6 kr/ra. [lpu romoBoi HOpMe a3oTa MUHEpaIbHBIX ynoOpenuit 200 kr/ra 3To
coctaBut 12,6 n 10,8 %.

UYro kacaercsl yrieKUCIOro rasa, To AMHaMUKa ero KoHUeHTpauuu B 81 % ciyuaes
COBMAJAeT C JAMHAMUKOM MOJIEKYISIPHOTO a30Ta: B CYTOYHBIX MpoOax OHa BHIIIE, YeM B
onHovacoBelx. K 3romMy crieayer Takxke [100aBUTb, YTO COJEp)KaHHE YTJIEKHUCIOro ra3a B
MOYBEHHOM BO3JyXe€ XapakTepu3yeT OWOJOTHYECKYI0 aKTUBHOCTh MOYBBI M, KaK BHUIHO, B
MYJILYMPOBAHHOW MOYBE OHO BBILIE, YEM B HEMYJIbUUPOBAHHOW. DTO 1a€T OCHOBAaHUE CUUTATh,
YTO YeM BBIIIC COJEpKAHUE YTIEKUCIOro Ta3a B IOYBEHHOM BO3JyXe, TE€M HWHTCHCHBHEE
MPOTEKAIOT MPOLECCHI ACHUTPUPUKAIINU U HUTPU(DUKAUH.

B 2004-2005 rr. mpoBeneHbl M3MEPEHUS MOTEPh a30Ta B BUJAE 3aKUCH HA CEPO3EMHO-
JYyTOBOM MouYBE HOBOHW 30HBI opomeHus ['omomnout cremu [3]. Ilpu HOpMme a3zora ymoOpenwmit
xynomuatHuka 200 kr/ra motepu B (popMe 3aKHCU a30Ta COCTaBUIIU: Ha KOHTPOJIHHOM BapUaHTE
9,9 xr/ra (5 %), Ha BapuaHTe ¢ MyJIb4UMpoBaHHeM IUIeHKON 50 % MOBEpPXHOCTU MOYBHI 5,5 Kr/ra
(2,8 %). Bpeicokas Ouonormyeckass aKTHBHOCTh MYJIbYHUPOBAHHOM  TOYBBI, OObIIas
MPOAYKTUBHOCTh a30THBIX MHUHEPAIbHBIX YJOOPEHHI IMOJOKUTEIBbHO CKa3bIBAIOTCA Ha POCTE,
Pa3BUTHUH, TJIOIOHOIICHUH U ypoKae XJIOMKa-chIpIa (Tabi. 6).
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Tabnuma 6 - Yporkaii XJI0MKa-ceIplia, 1/ra

Vpoxaii XIOmKa-cHpIg, I/ra [Ipubaeka ypoxas ot [IpubaBka ypoxas ot
1103 yA00peHui MYJIBYUPOBAHUS TIOYBBI
Bapuant >
OTIBITA chen
2006 . | 2007 r. | 3a gBa n/ra B MPOIIEHTAaX n/ra B IIPOIIEHTaX
roJia
1 40,9 37,8 39,3 - - - -
2 43,5 41,5 42,5 3,2 8,1 - -
3 44 4 42,1 43,2 3,9 9,9 - -
4 43,3 41,2 423 - - 3,0 7,6
5 48,8 46,1 47,5 5,2 12,3 5,0 11,8
6 49,7 47,1 48,4 6,1 14,4 5,2 12,0

Kak BuAHO, TOBBIIIEHHE 03 MHHEpAJIbHBIX YIOOPEHHH M MYJIbYUPOBAHHE MOYBHI
IUIEHKOM CIOCOOCTBYIOT pOCTY yposkasi Xjonka-cbipiua. OJHAKO, POCT ypoxKasl XJIOMYaTHUKA OT
NOBBIIEHUS 103 ynoopenuir ot 200 kr/ra azora g0 300 Kr/ra He OMpaBIbIBAET 3aTpaT Ha €ro
BBIpalIMBaHNE U TIO3TOMY J03a a3ota 200 Kr/ra sSBIseTCS ONTUMAIBHOM.

O0cy:xneHne pe3yJbTaTOB HCCJIEIOBAHUI

[To manHBIM MeEXNpPaBUTENHCTBEHHONW TPYIIBI 3KCIEPTOB IO H3MEHEHHIO KIHUMaTa
(MI'DUK) rmobanpHas SMHUCCHS 3aKHCH a30Ta 3EMJISIMH CEJIHCKOXO3SHCTBEHHOTO HAa3HAYCHUS
coctaBisieT B cpeaneM 3,3 miH T B roa [11]. CormacHo pacueram, ¢ OpOIIAEMBIX MOJIEH
pecnyOJIMKY, 3aHATBHIX TOJBKO O3MMOW TNHICHUIEH U XJOMYaTHUKOM, B TEUYEHHE HX
BEreTallMOHHOTO Tepuoja B arMocdepy nocrymaer 25-30 teic. T N>O B T0J, 4TO COCTaBISET
okoJo 0,8-0,9 % rmobanbHOM SMHUCCHH.

JUia cHUKEHUS pa3Mepa SMUCCUU 3aKUCH a30Ta yAOOpeHUH B aTMOc(epy M MOBBILICHUS
3()PEeKTUBHOCTH MCTOJIB30BaHUS a30THHIX YAO0OpEHUN HEOOXOAUMO OTKA3aThCS OT MPUMEHEHUS
CYLIECTBYIOIIEH TEXHOJIOTMH IOBEPXHOCTHOTO BHECEHHUs YAOOpPeHMH Ha ToceBax O03UMOM
MIIEHUIBl U IIUPOKO MPUMEHSATh MYJIbUUPOBAHUE MOYBHI MOJMATUIICHOBON IUIEHKON Ha MoceBax
xynomuatHuka. [locnennuii arpoTexHuYecKkuili (M arpoMeNUOpaTHBHBIN) TpUEM HapsAIy C
SKOHOMHUEH OpOCUTENbHON BOABI 00ECHEeUYMBAET CHUKEHHUE AMHUCCHUM IAPHUKOBBIX Ta30B Ha
rnoceBax xJionuatHuka [ 1], B Tom yucie 3akucu azota npuMepHo Ha 44 %.

[Tony4yeHHble pe3ynbTaThl AMHUCCUU 3aKHCH a30Ta C OpPOLIAEMBIX TOJIed MO3BOJISIOT
YTOYHUTHh KOA()(PHUIMEHT ero 3MUCCHUU AJIs TOYB Cepo3eMHOro mosica. Heo6xoaumocTs B 3TOM
3akirovaercs B ToM, uto MI'OUK B pacuerax smuccun N;O Tipu BHECEHUHN a30THBIX yIOOpEHUM
PEKOMEHIYeT TMOJb30BaThCA €AMHBIM IS BCEX IMOYB M CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP
ko3¢ durmentom smuccuu, paBubiM 0,0125 kr N,O nHa 1xr a3ota ynoopenwuii [10].

Opnako, ero 3HaueHUeE, KaK MOKA3bIBAIOT MCCIIEOBAHMS, CYIIECTBEHHO 3aBUCHT OT THIa
nouyB u cocrasiser 0,0238 nmns aepHOBO-TOA30AUCTHIX mouB, 0,0126 nus yepHOo3emoB [5], mius
CEpPO3eMOB ¢ HeMylbuupoBaHHOU mouBoi - 0,050-0,068, ¢ mynpuupoBanuoit - 0,028 (Tabin. 2).
Takum oOpa3zoM, cepo3eMHbIE TTOUBBI ABISIOTCA Oojiee MPOAYKTUBHBIMU B OTHOIIEHUU YMHUCCUU
3aKHCH a30Ta MO CPABHEHUIO C TYMUIHBIMH MTOYBAMH.

[ToTepu azoTa MUHEpaNbHBIX yIOOPEHUI B BUIE CYMMbI 3aKUCH U MOJIEKYJISIPHOTO a30Ta
npu rogooil Hopme ynoopenuii 200 kr/ra cocrasiusitor 34,9 kr/ra (17,5 %) U3 OTKpHITON MOYBBI
u 27,1 xr/ra (13,6 %) u3 MylnpuupoBaHHOW. B 3THUX mOTepsAxX AOIM MOJIEKYJSIPHOTO a30Ta U
3aKHCH a30Ta HaXOoJATCS B COOTHOWIEHWH 72:28 s HemynapuunpoBaHHOHM u 80:20 nus
MYJIbYUPOBAHHON MMOYBBI.
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BoIBOABI

[IpoBeeHHBIMM HCCIEAOBAHUSMHM YCTAHOBJIEH pa3Mep SMHUCCHM 3aKUCH a30Ta IpHU
Pa3HBIX HOPMAaX MUHEPAJIbHBIX yI0OPEHHI, BHOCUMBIX MOJ Xjom4aTHUK. C yBeTUYEeHUEM HOPMBI
y0OpeHuil pa3Mep IMUCCHH 3aKHCH a30Ta YBEIIMYUBAETCS 10 aOCOIIOTHOM, HO YMEHbIIAETCs 110
OTHOCUTENIbHON BEJINYUHE.

[Ipu oporieHnH XJIOMYAaTHHUKA MO MYJIbUYUPOBAHHBIM YEPHOW MOJUATHIIEHOBOH IMJICHKOMN
00po3aM pa3Mep IMUCCHH 3aKHCH a30Ta CHHXKAETCS B cpeiHeEM Ha 56 %, MOJIEKyJIIpHOTO a30Ta
Ha 14% 1O CpaBHEHHMIO C KOHTpPOJEM — TOJMBOM IO CTaHAAapTHBIM Oopo3gam. B
MYJIbYMPOBAHHONW IUIEHKON CEpO3EeMHO-IYyroBOM IOYBE MpU MOAAEpKaHUU OIaronpusiTHOTO
BOJHOIO pEeXHMa, PE3KOM COKpAIleHWH KOJUYEeCTBA MEXIYPSIHbIX OOpabOTOK MOYBHI B
MMOYBEHHOM BO3[lyX€ YBEIMYUBAETCS COJAEpKaHUE YIJIEKUCIOTO Ta3a M YHCIEHHOCTH
aMMOHHU(HUKATOPOB B puzochepe XJIOMYaTHHKA, YTO HAPSAAY C COKpAIEHHEM TIa3000pa3HbIX
MOTEPh a30Ta CIOCOOCTBYET MOJYUYEHHUIO BEICOKOTO YpOrKas XJIOMKa-ChIpIia.

DKOHOMHUYECKH M JKOJOTHYECKU 3(P(PEKTUBHON HOPMOW MUHEPAIbHBIX YAOOpPEHHM s
XJIOTTYaTHUKA, BBIPAIIIBAEMOI'0 Ha CEPO3EMHO-JIYTOBOMW, JETKOCYTIWHHUCTOM, C1a003aCcOICHHOM
Cynb(haTHOTO THIIA 3aCOJICHHS TouBe sBIseTcs HopMma NogpoPrsoKipp. Tlpum Takoir HoOpme
yaoOpeHuil sMucCHs 3aKHCH a30Ta M3 OTKPHITOW MouBbl cocrtaBiuger 9,9 kr/ra (5 %), us
MYJIBYUPOBAHHOM 5,5 kr/ra (2,8 %); MOJEKYISIpPHOTO a30Ta, COOTBETCTBEHHO, 25 kr/ra (12,6 %)
u 21,6 xr/ra (10,8 %).
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PE3YJIbTATbl MHHOBALMOHHbLIX PASPABOTOK
OAO «SUVMASH»

B.A. Xanmamos, X.K. Tawumamos, /I.A. Mamamxkynos, B.B. Xanmamoea, b.A. Hypmamos
Tawl'TY um. A.P. Bepynu, OAO « SUVMASH »

B cmamwve npedcmasnenvt pezyibmamsl UHHOBAYUOHHBIX paA3pabOmMoK OMKpPbIMO20
akyuornepnozo oouecmea «SUVMASH ».

Ywoy maxonaoa «SUVMASH» ouux axyuoHepiuk HcamMusimuHuHme uwiiad yukapeau
UHHOBAYUOH UULIAPU HAMUNCANAPYU KENMUPUTSAH.

In article are presented results innovation developments of the open stock company
"SUVMASH".

OtkpeiToe  akuumoHepHoe  obmectBo  «SUVMASH»  cneumanusupyercs  Ha
MIPOEKTUPOBAHNUH, IPOU3BOJCTBE, PEMOHTE AJIEKTPOHACOCHBIX arperaToB M 3allaCHBIX 4acTed K
HUM, SIBIISIETCS OJHHMM U3 TPEACTABUTENBHBIX mNpeanpuaruii Pecnybmuku VY3Oekucran. Ha
OpeAnpusITHd  (PYHKIMOHUPYET CHUCTEMa MEHEI)KMEHTa KadecTBa B COOTBETCTBHHM C
MexayHapoaubiM cranaaprom ISO 9001: 2008. OcHoBHOe HampaBieHUE U 1LENlb MOJUTUKHU
OpeAnpusITUS B 00JacTHM KayecTBa SBJISETCA BBINYCK NPOAYKUUM M OKa3aHHE YCIYT,
MaKCUMaJIbHO YIOBJIETBOPSIOIINX KOHKPETHOTO noTpeouTens, HEIPEPBIBHOE
COBEPILIEHCTBOBAHHWE MMOTPEOUTENbCKUX CBOMCTB NPOAYKLUHMHM, a TaKK€ BbBIMIOJIHEHHE
3aKOHOJATENIbHBIX U 00s3aTENbHBIX TEXHUUECKUX TpeOOoBaHUN. Best mpoayKuMs H3roTaBIuBaeTCs
B COOTBETCTBMM C TpeOOBAaHUSIMU CTAaHJAPTOB M HCHBITHIBAETCS B AaKKPEAUTOBAHHOMU
UCHBITaTEeIbHOW  JabopaTopuu W oOecriedyMBaeTcss  TapaHTHMHBIM  0053aTelIbCTBOM,
MPEAOCTABICHNEM TEXHUUYECKOTO MaclopTa U cepTU(UKaTa COOTBETCTBHUS.

Crnpoc Ha MOOWIbHBIE HAacOCHBIE CTaHIMM Bcerga HMel Mecto B PecmyOiuke
VY30ekuctaH, 3TO CBS3aHO C HEOOXOAMMOCTBHIO BOJOMOJAYM Ha OpOIIAEMble YYaCTKH,
HEIOJKOMaH/IHbIE€ MAaIIMHHBIM KaHajlaM, JIsl HOBTOPHOI'O MCI0JIb30BaHUsI KOJUIEKTOPHBIX BOJ Ha
OpOILIEHME, M MOANUTKH CAMOTEYHBIX KaHAJIOB B Mepuoa ManoBoAbi. C HHTEHCHUBHBIM
pa3BUTHEM Majoro OU3HECa B CEIBCKOM XO35AUCTBE U (PEPMEPCKUX XO3SMCTB, 3aHMMAIOIIMXCS
OpOILIEHHEM, MOSBUIIACh HEOOXOJMMOCTbh CO3JaHUS HOBBIX DJHEPreTUYECKH HKOHOMHYHBIX
MOOUJIBHBIX HACOCHBIX CTAHLMH, HApSAy C BBIIYCKAIOIMIUMHUCS CEIbCKOXO03IHCTBEHHBIMU
mamuaamMu AS501°0-0,5/10, A40I'11-0,55/21. JInsa pemieHus: 3TOM 3a1a4u U C MEIbI0 ONPEACICHUS
HOMEHKIIaTypbl Tpebyemoro HacocHoro obopynoBanus B OAO «SUVMASH» Oblmu ipoBeneHbI
MapKEeTHHTOBbIE HCCIIEIOBAHMS, KOTOPhIE MO3BOJUIN HaubojIee TOYHO OLIEHUTH CIIOXHUBIIYIOCS
CUTYaIUIO C TAPKOM HACOCHBIX YCTAaHOBOK B CEIHCKOM X03siicTBe PecyOnuku.

Kak mokaspIBaeT NpakTHKa, B HACTOSIIEE BPEMS B YCIOBUSIX MaJOBOJbS MOCIECIHUX JIET,
U1 00ecreYeHHsI IOJIMBA OPOIIAEMBIX 3€MeJb UCIONbB3YIOTCS HACOCHBIE YCTAHOBKH U HACOCHBIE
CTaHIMHU, paboTarolIre BHE 30HbI ONTUMAJIbHBIX XapaKTEPUCTUK, UTO YKOHOMUYECKH HE BCEra
omnpaBgaHo. CrenctBueM 3TOro  SBJISIOTCA  M3JUIIHHME 3aTpaTbl  Ha  MOTpeOIseMyro
3JIEKTPOIHEPTHUI0, PEMOHT U 3alaCHbIE YaCcTH, C YUETOM CJIOKHOCTU UX MpUOOpeTeHus. 3anayeit
OAO «SUVMASH» sBisiioch OmpeneieHue HOMEHKIATyphl U MEpPCHEeKTHUBHOW MOTPEOHOCTH
Menuopauun PecnyOnukyu Y30eKHCTaH B OCEBBIX TOPU3OHTAIBHBIX Hacocax Mg CO3JaHus
MOOWJIBHOW HACOCHOW CTaHIMM MAaJIOH MOIIMHOCTH, C BBICOKUMH TEXHHKO-2KOHOMHYECKUMHU
[IOKa3aTeNsIMA, B TOM 4YHUCJIE pECYpCHBIMM, aJanTaldd KOHCTPYKUHHM K MaTepHaiaM H
KOMILJIEKTYIOIIIMM OT€UYE€CTBEHHOTO IPOU3BO/ICTBA.

B na6oparopum HCuY CAHUUPU npoBomunuchk komriuiekcHbie ucciemoBanus HC
CHIID>-150/5, o6opynoBannbiii Hacocom OI'8-25 u JONMOTHUTENBHBIMH  CPEACTBAMHU,
o0ecreunBaroMMU aBTOMaTHYECKOE PEryJIupOBaHUEe M0/1aul U aBTOMAaTU3UPOBAHHBIN 3aIycK, €
BcachIBarouleil Tpy0Ooit ¢ mpunoansaTeiM KosenoM u KCB [1].
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[lo nmonyueHHbIM pe3ynbratam ucciaefgoBaHuil 2007 roga TexXHUYECKHMM COBETOM H
pykoBojactBoM OAO «SUVMASH» ObI0 TPUHATO pEIIEHHWE TMPUCTYNHTh K OMBITHO-
KOHCTPYKTOPCKOM pa3paboTke cTaHIMM HacocHOU snekrpuueckoir CHD 200/5 na 6a3e Hacoca
OI'8-25, NpeaHa3HauYeHHOU s HUCIIOJIL30BaHUS eé B cucTeMax OPOIIEHHUS
CeJIbCKOXO03MCTBEHHBIX Yroaui B (epMepcKuX Xo3siiicTBax Iuiomaneio 1o 150 ra maxoTHBIX
3emenb. W Beimycky cenbckoxossiiictBeHHoN mamuuabl A30I'-0,3/7 st opomieHus 3eMenbHBIX
yroauii riomanpio 10 200 ra. C yuérom nedunurta Bogsl HEOOXOIUMO B ONTUMAIBHO KOPOTKHE
CPOKH MPUCTYNUTh K TPOU3BOACTBY 3TUX MAIIMH.

Ha OAO «SUVMASH» B KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM OTAEJIE B MpOoLEce
MPOCKTUPOBaHUA BHeApEH KoMmiuiekec mporpamMmm Compas 3D. Cucrema Compas 3D-
MOJICTTUPOBAHUE MO3BOJISET pellaTh HOBBIE 3a/a4yd, TaKuWe KakK CO3JaHUE MOJIyJied THOKU u
IITAMIIOBKM JIMCTOBOIO MaTepuaya, MPOKJIagKa AJIEKTPUYECKUX COEIUHEHHI, MOBEPXHOCTHOE
MOJICTUPOBAHHUE  CJIOXKHBIX BHEIIHUX (OpPM  HACOCOB, TMpOBEpKa CcoOMpaeMocTd U
paboTOCIIOCOOHOCTH KOHCTPYKIIMU W MHoroe gnpyroe. Ilpomecc BHenpenuss CAIIP Ha
NPEANPUITUN MPOJOJDKAETCS U MpEAIoaraeT BHEApPEHUE MporpaMMHoro kommiaekca Compas
3D—texnonoruss u Compas 3D-HopmupoBanue. Takod NOAXOA YyKE€ CEroJHs MO3BOJIUI
MOBBICUTh YPOBEHb TEXHOJOTHYECKOM MOJITOTOBKH MPOU3BOJCTBA, COKPATUTh CPOKH pa3zpabOTOK
Y MOBBICUTH KAYECTBO BBIIYCKAEMOM MPOAYKLIHH.

TexHuueckoe 3aJaHue Ha IPOEKTHUPOBAHME IMPEAYyCMAaTPUBAIO CO3JaHUE CTaHIUU
HACOCHOM  DJIEKTPUYECKOW, YKOMIUIEKTOBaHHOW Hacocom OI'8-25, arperarupoBaHHBIM
anekTpoasurarenemM tuna 4A180M4VY3, ycTaHOBIEHHBIX Ha paMe cO MIKadhoM yIpaBlieHUs,
BCACBIBAIOIIUM U HATOPHBIM TpyOornpoBogamu (puc. 1).

Puc. 1 - Crannus nacocHas snektpuyeckas CHD 200/5

Hacoc OI'8-25, oceBoii rOpM30HTAIBLHOTO HCIIOJHEHHS, paboyee KOjeco cTraipbHoe 8-
MoJienH, TuaMeTpoM 250 MM, cTynuia paboyero Koieca JUTasi UMEET YeThIpe JIOMAacTH, KOPIyc
Hacoca COCTOMT M3 BBINPABISIIOUIErO amnmapara U OTBOJA, BBIMOJHEHHBIX U3 uyyryHa Cu20.
Brinpapnsitomuil annapaT CHyXUT JJIs yCTPAHEHUs] BpaAIlaTeIbHOTO JBUXKEHHS BOJBI, B €r0
JomaTKax TaHIeHIMaJbHbIE CKOPOCTH MpeoOpa3yloTcsi B CTaTHYECKOE JaBJICHUE U IOTOK
HaIlpaBJsieTCs MapajulesIbHO OCH Hacoca. Jlajee BoJa Momajaaer B OTBOJ, IA€ MOTOK M3MEHSET
cBo¢ HampaBiieHHME Ha 60°, 3aTeM TOTOK BOJbI NMEPEXOJUT B HAMOPHBIA TpyOompoBoxd. Ban
Hacoca 3alMIIEH OT BO3ACHCTBUS MOTOKA BOJBI TPYOOH, KOTOpas KpPEMHUTCS CO CTOPOHBI
BBINIPABJISIIONIETO ammapara Ha ABYX paJvalbHO IIAPUKOBBIX MOJUIMIIHUKAX U CO CTOPOHBI
OTBOJIa Ha JABYX MOJUIMIHUKAX POJMKOBBIX KOHUYECKHX, BOCIPUHHMAIOUIUX OCEBbIE U
paauanbHble HArpy3KH.

Ve B mapte 2008 r. Oblma M3roToBJIEHA OmMbITHAas mapTusi HacocoB OI'8-25, koTtopeie
MpOLUIM TpeABApUTENIbHbIE W NPUEMOUYHbIE HCHbITaHUA. [l0 MOJydeHHBIM pe3yJibTaTam
UCIIBITAHUN OBbUIO MPUHSATO pELIEHUE arperaTupoBaTh HACOC 3JEKTPOABUTATEIEM MOUIHOCTHIO
N =37 kBm. Pe3ynprarel pa3paboTKu OBUIM  IMPOJEMOHCTPUPOBAHBI HAa  OTPACICBOM
MIPOMBITIUICHHOH sipMapke MuHcenbBox03a Pecnybnuku Y306ekucran B anpene 2008 r. (puc. 2).
Ocnosuble xapaktepuctuku CHD 200/5 npeacrasnens! B Tad. 1.
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Puc. 2 - OtpacneBas
MPOMBILIUICHHAS IpMapKa
MuHcensBoIX03a
PecniyOnuku Y36ekucran
B anpene 2008 r

Tabnuna 1 - OCHOBHBIE XapaKTEPUCTUKU MAIIHHBI

Puc. 3 - BeicTaBka 3KCIOPTHOOPUEHTUPOBAHHOM MPOAYKIIUU
«Cnenano B Y30ekuctane - 2008»

En.

Hanmenoanue 3HadeHue
u3Mep.
Tun Hacoca - OI'8-25 OceBoii rOpU30HTAIBHBIN
Tpmson i DJEeKTpOABHUraTeIbh THIIA
4A180M4Y3

[MoTpebiisieMast MOITHOCTh JIBUTATES kW 37
ITonaua 1/s (m’/h) 125-230 (450-828)
Harmop m (7,0-5,0)
YacToTa BpanieHus Baja Hacoca min’' 1500
KIIA % 53
[TapameTpsl SHEPronUTaHUs:

- YacTOoTa TOKa; H 50

- HAIPSDKEHHE CEeTH \Y 380
Macca Hacoca kg 184
Macca arperara kg 476
Cpennsist HapabOTKa Ha OTKa3 h 8500
YcranoBieHHas 0e30Tka3Hasi HapaboTKa, HE MEHee h 6300
Cpennuii pecypc 10 KalpeMOHTa, HE MeHee h 8000
YcTaHOBIEHHBIN pecypc 10 KalmpeMOHTa, HE MEHee h 6300
CpenHuii CpoK cIyxObI JeT 8
JlmameTp BcachIBalOIIEro U HAIMOPHOTO TPyOOIpoBoaa mm 270
JlnnHa BcackIBaroIero Tpyoonposoaa m 2,7
JlnuHa HanopHoro TpyOoomnpoBoIa m 6,4
Macca tpy6omnpoBoja kg 170
Macca ctaHiuu kg 640

B coorBerctBum c ykazom Ilpesmgenra PecnmyOmuku VY36ekucran Ne YII-4058 or
28 Hos1tOpst 2008 1. «O mporpamMme Mep MO MOJJEPXKKE NPEANPHUATHH pealbHOTO CEKTopa
SKOHOMMKH, O0ECIEUCHHUIO UX CTAOMIBHOM pabOTHl M YBEIMUYEHHUIO 3KCHOPTHOTO MOTEHIUATIA,
Ha OAO «SUVMASH» Bemyrcs palOOThl IO CHHXEHHUIO CEOCCTOMMOCTH BBITTYCKA€MOM

npoaykuuu Ha 20 %.
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JUia cHUKEeHHs 3aTpat AJIeKTporHepruu Ha BogonoabéM CHD 200/5 nns macoca OI'8-25
MPOBEACHBI TEOPETUUECKUE pacuéThl U pa3paboTaHbl YepTEKHU Ha HOBOE pabouee KOjeco Hacoca
C yriaoM pa3BopoTa JlomacTted o=+3°, 4TO MO3BOJUIO CHU3UTH MOTPEOISIEMYI0 MOIIHOCTH
3JIEKTPOJIBUTATENS.

[Ipu pa3paboTke TONACTHON CHCTEMBI HacOCa PELIAIUCh BE 3a1a4H:

- moJydeHue TpeOyeMoro Hamopa IpH 3aJaHHOW BeJIMYMHE MOJauyd U PacuéTHOM yTiie
YCTaHOBKH JIONACTEM;

- OIIpENICJICHUE 0KUAeMOro MecTomnonoxenuss makcumanbaoro KIIJI na kpusoit H - Q.

[Togaua Hacoca B HOMHHAJIBLHOM pekume coctarisier O, =200 n/c, nanop Hacoca H, =5 m,
MOIIHOCTH Ha Baity Hacoca npu KIIJ[ nacoca 7 =53 %, cocTtaBiser:

981-Q0-H 981025
" n 0,53

N =18,51 xBm

Koaddumuent 3amaca MOImHOCTH [JIs dJIEKTpornpuBoaa cocraBiusier Ky, = 1,3 [1],
COOTBETCTBEHHO TpeOyemasi MOIIHOCTh dIEKTPOIBUTATENS:

N, =K, -N, =13-1851=24,06 xBm

B coorBercTBUH ¢ TpeOOBAHUSAMH TEXHHYECKOTO 3aJaHUs YacTOTa BpAIICHUS Baja
-1
JOJDKHA COCTaBIATh 7 = 1500 MuUH ', a ciienoBaTenbHO, KOA(DPUIIMEHT OBICTPOXOTHOCTH HAcOCa!

2
nS=3,65-n-\/3§ 36592 7323
H 5%

Pabouee komeco oceBOro Hacoca SBISIETCS OCHOBHOWM JETajblo, MpeoOpasyroIiei
MCXaHUYCCKYIO SHCPIUIO SJICKTPOABUTATCIIA B DHCPTIHUIO HepeKan/IBaeMOﬁ BOAbI U IPCACTABJIACT
co0oif oauH U3 Hambojiee OTBETCTBEHHBIX Y3JI0B Hacoca. OCHOBHBIE JETalld - ATO BTYJIKa U
JomacTu cioxHOU ¢opmel. Jlomacts pabodero koineca, mepeaaBasi SHEPTUIO MOTOKY, HAXOIUTCS
M0/ BO3JACHCTBUEM 3HAYUTEIHLHOTO TMIPABINYECKOr0 JAaBJIEHUS, TO3TOMY €€ dopma U pa3Mepbl
JOJIXKHBI 6BITI> Xopouio O6T€K3.€‘MBIMI/I, O6CCHC‘II/IBaTL ONTUMAJIBHBIC JHCPICTUUCCKUC U
KaBUTALMOHHBIE CBOICTBA W OTBEYATh YCIOBUSIM MPOYHOCTH, UTO OOECIEUNBAET IJIUTEIbHYIO U
Han&xHy0 paboty Hacoca [2]. Ha puc. 4 mpeacTaBieHO yCOBEPIICHCTBOBAHHOE pabouee KOiIeco
Hacoca OI'8-25.

S—

0767

)

Puc. 4 - Pabouee xoieco Hacoca OI'8-25.
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Pesynprarel  uCHBITAHUM ~ Hacoca, MOATBEPAWJIM  TEOPETHYECKHE  pacu€rsl U
ONTHMAJbHOCTh KOHCTPYKIMHM pabodyero Kojieca, Ha OCHOBE KOTOPBIX IOCTpOEHa
XapakTepucTuKa Hacoca (puc. 5).

H,m | | | _T]'%
9 pabougat zo0Ha L 60
m-0Q ‘ |
8 /"_‘\ - 50
™
H-Q N1 a0
7 -
I, ke —
T6 n |
19] ; |
1844 N-Q P
17 4 3
100 150 200 250 @b
T T T 1 lefh
360 540 720 900

Puc. 5 - Xapakrepuctuku Hacoca OI'8-25.

Ha ocHoBe mnpoBeAEHHBIX KOHCTPYKTOPCKHUX W TEXHOJOTHYECKHX pa3paboToK ObLIN
BBEJCHBI H3MEHEHUS B KOMIUICKTAIIMIO CTaHIMU HAacoCHOW snektpuueckoit CHD 200/5.
DIIeKTPOABUTATENIb MOITHOCTBIO N = 37 kBm ObUI 3aMEHEH Ha JICKTPOJBHUTATEIh MOIIHOCTHIO
N =30 xBm, 4TO NO3BOJWJIO MOHU3UTH HHEPro€MKOCTh CTAHLMU Ha 7 kBm M moTpebisemMyro
MOIIHOCTh Ha [0 xBm. YuuTbiBasg, 4TO TMOJUBHOW mepuon B pernoHax lLleHTpanbHOU A3uun
COCTaBIISIET 5 MeECALEB, a MPOMBIBHOW - 1 Mecsl, SKOHOMUYECKUH 3(PQPEKT COCTaBUT OKOJIO
43200 kBT-4 37€KTpOIHEPTUH OT OJHOM CTAHIIMHU. A 3TO HEIIoXas SKOHOMHS I (hepMepCKux
XO035HCTB B MEPUOJ BBIPAIIMBAHUSA YpOKasl, KOIAa IPOUCXOAUT TOJIBKO BIIOKEHHE ICHEKHBIX
CPEICTB.

Monppaznenenuss OAO «SUVMASH» BeayT mnocTosiHHYI0 paboTy IO MOBBIIICHUIO
Ka4yeCTBa BBIMYCKAEMON NPOAYKLIHH U COBEPIIEHCTBOBAHWIO KOHCTPYKLIHMHM HACOCOB, OJHHUM M3
TaKMX HampaBlIeHUH sBisieTcs pa3zpaboTka HacocHoro arperata OI'8-25x2, mpencTaBieHHOTO Ha
puc. 6.

i

By
1807
Puc. 6 - Hacocusrit arperatr OI'8-25x2.
JIMTEPATYPA:
1. I'moBanxuii O.41., bermos N.O., Hcakos X.X. PexxuMel JKCIUTyaTaluu

TPaHCTPAaHUYHBIX HACOCHBIX cTaHuMM // Bomasie pecypcol LlenTpansuoit Azuu. - Anmarsl, 2002.
—C. 485-491
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2. Kysnenos B.JI., Ky3neunos U.B., OumiioB P.A. PeMOHT KpymnHBIX OCEBBIX H
EeHTPOOEKHBIX HacocoB: CripaBouHUK — M.: DHeproatomusaart, 1996. — 240 c.

YK 621.3:626.83

PASPABOTKA METOAUKUN PACHETA HOPM PACXOOA
ANEKTPO3HEPI'MN HA HACOCHbIX CTAHUUAX U CKBAXWHHbIX
HACOCHbIX YCTAHOBKAX MUHCEJIbBOOXO3A PY3

b.X. A63anoe, O.A. I'nosauxuii
MCBX PY3, CAHUHUPH um. B.J[. Kypuna

Hacocuwsie cranmmum (HC) sBmsitorcss Hambolsiee OTBETCTBEHHBIM COOPYXCHHSIMU B
cucrteMax MamuHHOTO Bojmomoabema (CMB) MCuBX PVY3. OT TOro HackoJbKO MpaBUIBLHO
3alpOeKTHPOBAHA U IOCTPOEHA HACcOCHAas CTaHIUs 3aBHCUT HE TOJBKO €€ HaJeKHOCTh U
yA00CTBO JKCIUTyaTalliy, HO U SKOHOMHYHOCTb PabOTHl CHCTEMBl UPPUTALIUU, BOJTOCHAOKEHUS
WJIK BOAoOTBeaeHus [1,2].

Knaccudukamnuss HAcocOB 1O OCHOBHBIM TapamMeTpaM BKJIOYaeT B ce0s Takue
MOoKa3aTesy, Kak HOMHHaIbHAs MoJIe3Hasi MOIIHOCTh Hacoca, HOMUHAJbHAs 10Jlaya U Harop.

Jist  mocnemyroomero HOPMHUPOBAHWS HaMH  pa3paboTaHa HOBas dSHEpPreTHYecKas
kinaccudukarus (tadm. 1)

Tabauma 1
[Tokazarenn [Tone3nas
Ne KPYITHOCTH MOUIHOCTB, Mapka Hacoca
HACOCHBIX arperaTton kBT
1. Menkuii Jo 100 J320-50M(6H/1B),IIT"-35,I1I"-50,911B
2. Manebrit 100-500 J1250-65M(12H]1C),/13200-33-2(20H/IH)
3. Cpennuit 500-1000 J13200-75-2(20HAC),A1250-125M(14H1-6)
4, Kpynnsiii 1000-5000 J14000-95a-2(22H/1C),1600B-10/40,0I12-185
5. VHUKaILHBIHA 5000 u 601ee 2000-BP-16/63,0I1B10-260,B-20-13/45

CyliecTByeT HECKOJBKO CIOCOOOB HMCYHMCIEHHS YyACNbHBIX 3Hepro3arpar Ha HC.
Hawmny4muii crnoco0, ¢ TOYKH 3peHusi JOCTOBEPHOCTH M MPAKTHUECKOI0 YA00CTBA, COCTOUT B
ONpeeNIeHnH OTHOLIEHUs yAenbHOM mone3Hoi padoret HC, T.e. mnpousBeneHus
reOMETPUUYECKON BBICOTHI MOJbEMa BOJBI HAa €AMHHUILY BECOBOro o0ObeMa MepeKaynBaeMoi
KHUJIKOCTH, K TOJTHOMY KodddunueHty mnonesHoro nerctsus HC amg cooTBeTCTBYIOIUX
PEKHUMOB IKCIUTyaTallUH.

VYnenbHble  3HEpPro3arparbl, MOJYYEHHbIE IS COOTBETCTBYIOIIMX  PEKHUMOB
AKCIUTyaTallud U COOTBETCTBYIOIIETO TEXHHYECKOTO COCTOAHUA MamuH coopyxeHuid HC,
BBICTYNAIOT KaK WHIWBHUIyaJTbHBIE HOPMBI SHEpPro3arpaT [Js KOHKPETHBIX OOBEKTOB Ha
onpeeNIeHHbIN nepuo BpeMenu [1,2].

C mnomombi WHAWNBUIAYAIBHBIX HOPM DJHEprosarpar, rpaduka BOJOMOJAYH H
HEKOTOPBIX JOMOJHUTEIbHBIX HCXOJHBIX JaHHBIX (B 3aBUCUMOCTH OT TEXHOJOTHYECKOIO
tuna HC) onpeaensiercst nmoiaHas HOpMaTUBHAs BEJIWYMHA SHEPro3aTpaT Ha 3alaHHBIN epruo
skcmtyatauuu HC. ComocrtaBinenue (pakTUuecKUX M HOPMAaTHBHBIX BEIWYUH DHEProsarpar
JaeT OOBEKTUBHYIO OIEHKY TEXHUYECKOTO KauecTBa JKCILTyaTalluH, MO3BOJSET CYIUTh
(KonuuecTBEHHO) 00 KCMOJIb30BAHHBIX pe3epBax WM O JOMYIIEHHBIX TEXHOJOTHYECKHX
YOYIIEHUSIX, T.€. SIBISETCS MEXaHU3MOM MIPOBEPKU HHEPro3arpar U CTUMYJIUPOBAHUS
skoHOMMHU 3ekTporHeprun Ha HC, ycranoBkax u kackamax HC.
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B 3aBHCHMOCTH OT (PYHKIIMOHAJIBHBIX OCOOCHHOCTEH M KOHCTPYKTHUBHBIX cxeM HC
BEJIMYMHBI SHEPronoTpeOIeHUs UX B T€UEHHUE PsJa JIET MOTYT HaXOJUThCI Ha OJHOM M TOM
K€ YpPOBHE WM 3HAYMTEIBHO OTJIMYAThCS TOJ OT roja. biuszkag K TOCTOSHHOU
SHEPrOEMKOCTh MPHUCYIIA MaJbIM CTAHUUAM W CKBaXUHHBIM YCTAaHOBKaM, KOHCTPYKLUS
KOTOpBIX o0ecrmeynBaeT paboTy KaXIOro Hacoca Ha WHIWBHUIYaJIbHBI HamOpPHBIN
TpyOOTIPOBO/I TPH OTHOCUTEIIFHO MaJIbIX KOJIEOAHHUSIX YPOBHEH BEPXHEro U HIKHET0 0be(doB,
U y KOTOPBIX TOJI0OBbIE IpaKy BOAONIOAAYN UACHTHYHBI.

Crnenyer  pasnuuaTh  MOIIHOCTM  Hacoca: MOJE3HYK0  TUJIPABIMYECKYIO,
THIPOIMHAMUYECKYIO, TIOJHYIO0 Hacoca U MOJHYI0 HacocHoro arperara (HA).

['unponuHamMuyeckasi MOIHOCTD MepeaeTcs OT paboyuX OpraHoB KUAKOCTH,

rae

Pnom.zd = Pnom.Q + Pnom.E + Pnom.o;cm
3/1€Ch MOILIHOCTH:

Prom.oo— TUAPOAUHAMUYECKUX NIOTEPD;

Promo— 00BbEMHBIX TTOTEPH (TTOTEPH MOJIAUN);

PoomEe— noTeph Hamopa (THAPABINYECKUX TOTEPH);

Poomem — TIOTEPb HA TPEHHE O KHJIKOCTh HEPAOOYMX IMOBEPXHOCTEH pabOYUX OpPraHoOB,

a TaKXe DJIEMEHTOB, MOJOOHBIX HMIEIIEPY, THAPOAUHAMUYECKOMY WU
TUAPOCTATUYECKOMY YIIJIOTHEHHIO.

[TomHass MOHOCTH (MM TIPOCTO MOIMHOCTH HACOCA) MPHUBOIUT HACOC B JCHCTBUE U
MOJIBOAUTCS U3BHE [1].
KII/] Hacoca MOXHO pa3/ieINTh HA TUAPOJIUHAMUYECKUN 4,9 U JTOTIOJTHUTEIbHBIN

Hoon-: 7720; 01 N20 Hoon %

T'uopoounamuueckuti  KIIJ yuuThiBaeT BCe TMOTEPU  T'HAPOJUHAMUYECKOTO
IPOUCXOXKACHUS (0OBbEMHBIE, THAPABINYECKUE, AUCKOBBIE), T.€. BEIUYMHBI, IS KOTOPBIX
CIpaBeJIUBBI 3aKOHBI TUAPOJAUHAMUYECKOTO MOT00MS:

g N0PL o Pe PutPug Py Puw
) P, P, + PnomQ P, + PnomQ + P e P,
100 Qz « Pza _Pnomolcm =10 74770?7,?79% %
o' Py )
3J€Ch:
0'- mojava, MpoTeKarolias 4depe3 pabdodme OpraHbl; JJjIsi HACOCOB C  3aKPBITHIMHU

JJOIIAaCTHBIMHU U KaHAJIbHBIM pa60‘-II/IMI/I KOJIECaMHU,

Q"= Op, g mpounx HacocoB Q' = O + gey;

oovemusbii KIIJI B % (mpu HeoOxomumocTu MoxeT ObITh paszneneH Ha KILJ,
YUHTBHIBAIOUIUI YTEUKY (px, U KIIJI, yunThIBaromui yreuky BO BCEH NMPOTOYHOM

YaCTH (cy);

n.— runpasinueckuit KIIJI, yuuThiBaromuil ruapaBivdyecKue MOTEpH  HaAmopa B
Hacoce, %;

Wowem — KIT[ »XuaKoCcTHOTO TPEHMS, YUYUTHIBAIOIIUHI [TIOTEPU HA JHCKOBOE TpeHue, %.

Jlononnumenvuwiu KI1/{ yauTbhIBaeT BCE MOTEPH, UCKIIOYAS TUAPOJUHAMUYECKUE:
OCHOBHBIE 33/1a4¥ HOPMUPOBAHUS PACX0a IIEKTPOIHEPTUH:
- OCYUIECTBJIEHUE PEXIUMa YKOHOMUU IJIEKTPOIHEPTUH,
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- panMoHaIbHOE pactpenencHue u 3QPEKTUBHOE UCTIOTB30BaHUE DIICKTPOIHEPTHUU HA
HAaCOCHBIX CTAHIMSIX U CKBaXKUHAX,

- omeHka kadecrBa Odkcmiyatauuu HC #  ycTaHOBOK 1O 3HEpPreTUYECKOU
COCTAaBJIAIOIICH,

- TUTAHUPOBAHKE TOTPEOICHUS IITEKTPOIHEPTUH,

- pa3paboTka MepONpHUITHI, HANmpaBIECHHBIX Ha COOJIOJEHHUE pEeXUMa SKOHOMUHU
TOIUTUBHO-3HEPT€TUYECKUX PECYPCOB.

Hopma 3arpar »3iekTposHepruu — 3TO IUIAHOBBIM  IOKaszaTelb  pacxoja
3JIEKTPOIHEPTUM HA MPOU3BOACTBO €IMHUIIBI TPOAYKIUHU, SIBISETCS YAEIbHBIM MOKa3aTeleM
oneHku 3Heproemkoctu HC.

Hopwmbl 3aTpaT 371eKTpOIHEPTUH JOTKHBI OBITH IEPECMOTPEHBI, €CITU 3a IIAHUPYEMBbIi
MEepUO/I MPOU3O0ILIO U3MEHEHHE TEXHOJIOTHYECKUX YCIOBUM HCIIOIB30BaHUS 000pPYIOBaHUS
HC, a take BHeIpeHHE TEXHUUYECKUX MEPOINPUITUN MO PALMOHATBHOMY HCMOJIb30BAHUIO
0o0opynoBaHMUS.

PacyeTbl HOpM pacxoja MEKTPOIHEPTUU BBITOIHSAIOTCS 10 TEXHUYECKUM MapaMmeTpam
HC, xackagoB HC, ckBa)XMHHBIX HACOCHBIX YCTAHOBOK, a Tak)kKe MO rpadukaM BOJOIMOAAYN U
pexxuMaM paboThl YKa3aHHBIX OOBEKTOB.

B nacrosmee Bpemsi B rocygapctBax CHIT B kadecTBe 06a30BOr0 METOAMYECKOTO
JOKYMEHTa MO HOPMHUPOBAHHUIO 3JIEKTPO3aTpaT HCHOJB3YIOT «METOANKY pacdyeTta HOPM
pacxoza DJIEKTPOIHEPTMU HACOCHBIMU CTaHUuAMH, KackagaMu HC u ckBaxuHamm»,
paspaborannoit HIIO CAHMMPU u BHIIO YkpHUWUI'uM u yrBepxaennoit B 1989 r. [2].
Ot nppyrux «MeToauk» TMOCHENHsISE OTIMYaeTcs TEeM, 4YTO JaeT O0oyiee JOCTOBEPHbBIE
pacueTHbIC TaHHBIE.

Ha HC V30ekucrana HOpPMHUPOBAaHHME JJEKTPO3aTpaT OCYIIECTBISIETCS IO
«pakTuueckum» 3aTparaM — JOCTUTHYTOMY YPOBHIO, KOTJla TOJIOBBIE  3aTpaThl
AJIEKTPOIHEPTUU JIENATCS Ha KOJIMYECTBO MOJAAHHOM BOJbI, KOTOPOE B OOJIBIIMHCTBE CIIy4YaeB
UHCTpyMeHTaNbHO He pukcupyercs. s HC ¢ kpyrnoroguyHbiM MUKIOM paboThl yKa3aHHOE
00CTOSAITENTLCTBO MOJKET BHECTH B OLEHKY YAEIbHBIX JJIEKTPO3aTpaT OTHOCHUTEIHHO
HEeOOJIBIIYIO TOTPerHOCTh (10 3-5 %).

YuuteiBas 00b11yI0 padboTy, KoTopyto poBoasAT B 2007-09 rr. MuncensBoaxo3 PV3,
I'ocBonrexnanzop npu ywactun HIIO CAHUHMPU no ynopsaoueHHIO TMAPOMETPUUYECKHUX
3aMepoB, 3TO HaMHOro oOjerdyut ompezneneHue norepb no HC u HopmupoBaHue 3aTpar
anexTpo3Hepruu [1].

Hopwmpbl 3aTpat 31eKTposHEepTuy NpU MAIIMHHOM BOJIONIOABEME MOIpa3IeNIaI0TCs:

10 CTETEeHU arperauu — Ha UHAWBUAYaJIbHbIE U TPYMIOBBIE,

0  COCTaBy  pacxoJOB  JJEKTPOIHEPTMM —  Ha  TEXHOJOTHYECKHE U
00IIeNPON3BOICTBCHHBIE,

10 MEePUOYy AEUCTBUS — HA TOJIOBbIE U KBapTaJIbHbIE.

Hnousuoyanvhas Hopma — HOpMa pacxo1a JIEKTPUUECKON IHEPTUU HEMOCPEICTBEHHO
Ha MEepPEeKayKy BOJIbI OJTHOM HACOCHOW CTAHIIMEN MU CKBa)KHMHOM.

Jst HC, pabortaromux B cocTaBe Kackaia, yCTaHABIMBACTCS MHAUBUAYalbHAs HOpMa
IUTSL KacKaja.

I'pynnoeas mopma — HOpMa pacxoda SJIEKTPUUYECKON SHEPruM Ha MEpPeKadyKy BOJIBI
rpynmnoBoil HC u ckBaxkuH. ['pynnoBas HopMa 1o ypoOBHIO TJIAHUPOBAHUSA pa3IudHa JJIA:

- 6acCeiTHOBBIX yIpaBICHUN CETBCKOTO M BOJHOTO XO3SIICTBA,

- o0sacTHBIX yrpaBieHu skcruryatanuu HC, sHepreTUKky u CBs3H,

- JJOKJIbHBIX YNPABICHUN OPOCUTENBHBIX (OCYIIUTENbHBIX) CUCTEM U MAaruCTPaJbHBIX
KaHaJIOB.

Texnonocuueckas Hopma — HOPMa pacxoja 3IJIEKTPUUYECKOW HHEPIMM Ha OCHOBHOM
TEXHOJIOTHYECKHUH Tpoliecc (paboTy HACOCHBIX arperaTroB), Ha BCIIOMOTATEIbHBIC MPOIIECCHI
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(3amonHEHUE ceTH, paboTa BaKyyM-HacOCOB, HAacOCOB BOJSHOW CMa3KH IOJIIMITHUKOB,
OXJIAKJICHHE DJICKTPOJBUTATENECH U T.1I.).

Obwenpouzeo0cmeennas Hopma — HOPMa pacxola OdIIEKTPUYECKONW DHEPTHUH,
YYUTBHIBAIONIAs TEXHOJIOTHYECKYIO HOPMY, BCIIOMOTATEIbHBIC HYX/IbI POMU3BOJICTBA, a TAKKE
TCXHUYECCKHU HGI/I36€)KHI>IC HOTepI/I B 3H€KTpI/I‘-IeCI(I/IX Hp606p330BaT€H}IX B CCTAX, BXOOAIIHNUX B
cocraB HC.

I'pynnoBasg HOpMa pacxoja 3JIEKTPOIHEPIUHU II0 YPOBHSAM IIAHUPOBAHUS OIpPENEIsAeTCs
10 3aBUCHMOCTH
(H, +H; +H)),,
2.72-H?Y

H=

rae: (H, +H} +H; )ep CPEIHEB3BEILICHHOE 3HA4YCHHUE WHJVBHUYaJIbHBIX

oOmenpoun3BocTBeHHBIX HOpM pacxoga HC, kackagoB M CKBa)XHH, BXOJSALIUX B TPYIILY
HOPMHUPOBaHMSI, KOTOPOE PacCUUTHIBAETCS MO hopmye:

k
(H +Hk +HC) _ H01 'Wnl +H02 'an +"'+H0n 'WNn +H01 )
0 0 0/ep — w W 14 Wk
m TWon tect W Wy
W+ 0 W+ A HE o W + HG, WS+ HE, -
AW W+ AW + WS, +
Wy +.+HE, W
W+ W

3

, KBT 4/ThIC. M

31ech:

Hoi, Hoz, ..., Hon—  wHIuUBMAyanbHBIE OOMIENIPOM3BOJACTBEHHBICE HOPMBI pacxoja 3JICKTPOIHEPTUHU
HAaCOCHBIMH CTaHIUSMH, BXOASUIUMHU B IPYIIY HOPMUPOBAHUS;

HSIHSZ,-..HIS,, — WHJIMBUIyaJbHbIC OOIIENPOU3BOACTBEHHBIE HOPMBI PACXO0JO0B JJIEKTPOIHEPTUU
KackaJaMy HaCOCHBIX CTaHLMH, BXOASIIMMHU B IPYIIY HOPMUPOBAHUS;

H{ H,,..H; — WHJIMBUIyaJdbHbIC OOIIETPOU3BOICTBEHHBIE HOPMBI pacxXojla 3JIEKTPOIHEPTUU
CKBa)KMHAMU, BXOJAIIMMH B TPYIIY HOPMUPOBAHUS;

W W W o0bembl iepekadku Boabsl HC 3a mimaHupyemsiii nepuo;

W W, W*,, — OOBEMBl IEpEKayKh BOJAbI IEPBbIMU (TOJIOBHBIMH) HACOCHBIMH CTaHLUAMHU
KacKaJoB;

W s, W a2y W 0 — OOBEMBI IEPEKAUYKH BOJbI CKBAXKHMHAMHU

3HaueHHue CpGI[HGBSBGH.ICHHOfI FCOMGTpH‘lCCKOﬁ BBICOTBI TIOABEMA BOJAbI HACOCHBIMH
CTaHIMAMH, KacKagamMu ¥ ckBaxxuHamu (HP.), BXoAAIuX B rpyInmny HOpMUPOBAHUS, HAXOAAT 110

BBIPAXKCHUIO
H  -W,+Hp, -W,+..+H, - W

n
b

W +W,+..+W,
rue:
Hri,Hro, ...Hrp—  reomerpuueckwe BBICOTBI MNOABbEMA BOJBl HACOCHBIMU  CTAHUMSIMH,
KackaJaMy U CKBaXXKHHAMH, BXOJAIIUMU B IPYIIY HOPMUPOBAHHUS;
W W ,,.W ,— O0bEeMbl IepeKauKu BOJbl HACOCHBIMHU CTAHLMSIMH, NEPBBIMU (TOJIOBHBIMH)

HAaCOCHBIMHU CTaHIIMAMHU KaCKaJOB U CKBa)XKMHAaMH 3a HHaHpreMBIfI nepuon.

Amnpobarusi METOAMKHA W pacuera OOIIEePOU3BOJCTBEHHON TEXHOJIOTUYECKOW HOPMBI
pacxolla BIEKTPOIHEPTMH Ha HACOCHBIX CTAHIOUAX W CKBAXHWHHBIX HACOCHBIX YCTAaHOBKAX

-89 -



MuncensBoaxo3a PY3 Ha ocHoBanum oOpabotku paHHbBIX 3a 2008-09 rr. W HaTypHBIX
ucnbITaHui OyayTt nposeaeHsl B 2010 roay.
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HEKOTOPbIE BOMNPOCHI 3KCIMNYATAUUN CUCTEM
BEPTUKAJIbHOIO APEHAXA B Y3BEKUCTAHE

A.A. Abupoes, B.I'. Haconoes
CAHUUPH um. B.J[. ’Kypuna

B cepenune 80-X To/I0B MPONUIOTO CTOJETHS B Y30EKHCTaHE BEPTHUKAIBHBIM JIPCHAKEM
Ob110 oxBaueHo OK0o 400 ThIC. ra OpOIIAEMBIX 3€Melb, TNIe IKCILTyaTUPOBAIOCH Ooliee dYeM
5000 BBICOKOOEOUTHBIX CKBAYKHUH.

KpynHble cucTeMBl BEPTHKAJIBHOTO JAPEHAa)Ka IMOCTPOEHBI B 30HE CTapOro OpPOLIEHUS
INomoguoi#t cremu (CeipaapbuUHCKasi 00JacTh) HA BTOPOM M TpeThel Teppacax peku CwIpaaphs.
[TocTpoeHbl Takke KpYIHBIE CHUCTEMBI BEPTHUKAJIbHOro apeHaxka B (Depranckoi u byxapckoi
obmactsax pecnyonuku. B kaxmoir cucreme skcruryatupoBaiock 1000 m Gonee ApeHa))KHBIX
CKBaXKMH.

BepTtukanpHeiii IpeHaxk, B 0OmeH cuCTEME MeTHopanuii ObUT 3ampPOCKTHPOBAH Kak
MEJIMOPATUBHBIM, H3BIMAIOUIUN OINPENEICHHOE KOJMUYECTBO IOA3EMHBIX BOJ, CO37AaBas
HUCKYCCTBEHHBIII CTOK TPYHTOBBIX BOJ M3 30HBI a’palUd, TEM CaMblM, [OBBILIAS
JPEHUPOBAHHOCTh OpOIIAEMBbIX 3eMelnb. [lo JaHHBIM pallOHMpPOBAaHMSI BEPTUKAJIBHBINA ApPEHAX
MOKHO TMOCTPOUTh B YCJIOBHSIX MPOBOJUMOCTH BOJOHOCHOW Toiuu He meHnee 50-100 MZ/CYT.
Kputepusmu, onpenenstomumMu 3QpQPEeKTUBHOCTh JTI000r0 BHJA JApeHaxa, CIyXaT CKOPOCTH
HUCXOAsIIEeH (QUIbTpalMK B MOKPOBHOM TOJIIE, KOTOPBIE JOJKHBI OBITH OOJBIIE CKOPOCTEH
g ys3un.

Ha Oonpmeli wyacTh 30HBI Pa3BUTUS BEPTUKAJIBHOTO JpeHaka MPOBOJUMOCTH
BOJOHOCHOr0 Iuacta cocrasisuia 500 MZ/CYT. u Oomee. OMNBIT HKCIUTyaTalldd CHUCTEM
BEPTUKAIBHOIO JIpeHa)ka MoKasall, 4YTO C YBEJIMYEHHUEM CpOKa CIYKObl CKBaXXUH HaOIIOmaeTcs
yMEHbILIEHUE J1e0UTa U yAENbHOTO Ne0uTa, MPU TEX K€ 3aTpaTax AJIEKTPOIHEPTrHU Ha OTKAUYKY
BOJbl. [IpMYMHBI CHUMXKEHUSI MPOU3BOJUTEILHOCTH JPEHAXHBIX CKBAaXXUH MOTYT OBITh OLIEHEHBI
MocJie TIIATEIBLHOTO aHaN3a 3aKOHOMEPHOCTEH U3MEHEHHI UX AeOuTa U yJIeabHOro 1e0uTa.

HccnenoBanuss Ha KPYNHBIX CHUCTEMaX BEPTHUKAJIBHOIO JIpEHa)Xa, IOCTPOCHHBIX B
Pa3IMYHBIX IPUPOJIHBIX YCIOBHIX, MOKA3bIBAIOT, YTO Oecrepeboiinas, HalexHas paboTa cucteM
CKBQXMH BO MHOIOM 3aBUCUT OT TMPaBWJIBHOIO TMOA00pa KOHCTPYKTUBHBIX 3JIEMEHTOB
BOJONpHEMHON YacTu. IIpu cTpouTenbCcTBE CKBaXKUH BEPTUKAIBHOIO JApeHaxa B Y30eKHucTaHe B
KauecTBe (PUIBTPOBOro Kapkaca M OOCagHBIX KOJOHH NPUMEHSIM MeTalInyeckue TpyObl ¢
auameTpoM 326-426 mm. C koHua 70-x TOZOB MPOILJIOr0 CTOJETHS B KauecTBE (PUIBTPOBOIO
KapKaca Hauyajd MCIOJb30BaTh METANINYECKHE KapKaCHO-CTEP)KHEBbIE (DUIBTPHI Pa3IUUHBIX
TUMOB J[porodsr4ckoro 3aBoja.

-90 -



Hecmotpss Ha psan paspabotok CAHHMHMPU 1o wucnonb30BaHUIO KOPPO3HOHHO-
YCTOMYMBBIX (PUIBTPOBBIX KapKacoB, B MEPHUOJ HIMPOKOrO0 CTPOUTEIHCTBA BEPTHUKAIBLHOIO
JpeHa)ka MoceIHUE HE HAIIIA CBOEr0 MPUMEHECHUS.

OnbIT 3KCITyaTalMy CUCTEM BEPTUKAIBHOTO JAPEHAXKa, IOCTPOSHHOTO C UCIOJIb30BaHUEM
(GUIBTPOB M3 METAIIUYECKUX KAapPKacOB, MOKA3bIBACT, YTO HAOIIOAACTCS MEIJICHHOE CHIKCHHUE
nebuTta M yneapHOro Ae0uTa MpU HEM3MEHHOCTH THIPOTeOJIOTHYECKHX YCIOBHM BOJIOHOCHOTO
rJacra.

B cymecTtByronmx HOpPMaTUBHBIX JTOKyMEHTax coBeTckoro mnepuoaa («llonoxenue o
MPOBEICHUU IUIAHOBO-NPEAYNPEAUTEIBHOTO PEMOHTAa THAPOMEIHOPATUBHBIX CUCTEM U
coopyxennity, Mwunonxo3 CCCP, Mocksa, 1989) mnpenycmarpuBaeTcs HEOOXOAUMOCTH
MpOBeACHUST TPOPIIAKTUYECKUX MEPONPUITHI IO BOCCTAHOBJIEHUIO MPOU3BOIUTEIBLHOCTH
JIpEHaXKHBIX CKBAYXMH, CHU3UBIIEHCSA B MpOIECCe IKCIUTyaTalluu. B ymoMsHyTOM HOpMaTHBHOM
JOKYMEHTE CPOK CIIY)KObl CKBOKUH BEPTHUKAIBHOTO JAPEHAXKa B HOPMAJIBHBIX YCIOBUAX PaOOTHI
naercs 15 net, MeXpEMOHTHBIN TIepuoa — 2-4 To/1a, a B arpeCCUBHBIX BOJHBIX cpeiax (TaKOBBIMU
SBJISIIOTCS OTKAQYMBA€MbIE€ BOJBI TOJ3EMHBIX BOJ OPOINAEMBIX MAacCHBOB Y30EKHCTaHa) CpPOK
cyk0blI, cooTBeTCcTBEeHHO, 10 1 12 mer. Mexay mpo4yuM, B CUCTEMax BEPTHUKAJIBHOTO JpEeHa)Kka
V30ekucraHa HEMalo CKBaXHH, paboTarommx co cpokom ciyxO0bel 30-35 u Gonee yer, HO HX
NeOUT CHIDKEH 110 CPAaBHEHHUIO C TIEpBOHAYAIBHBIM B 3-4 pasa.

Jnst u3ydeHus: 3aKOHOMEPHOCTU CHUIKEHUSI MPOU3BOAUTEIBHOCTH JAPEHAXKHBIX CKBAKUH
CAHMUPU npoBOOUT WIMPOKUE HCCIEIOBAaHMS HAa CHUCTEMaxX BEPTUKAIBLHOTO JIpEHaxka,
JNEUCTBYIOIIUX B PA3JIMYHBIX MPUPOJHO-XO3SIUCTBEHHBIX W TUJPOTCOJIOTHYECKUX YCIOBHUSIX
oObekTa. Takue KOMIIJIEKCHBIE HCCIEA0OBaHUs, MO3BOJSIONIME MPOU3BOJUTH CpPaBHEHUE C
pe3ylibTaTaMH XapaKTepPUCTUK, MOJYYEHHBIX B TMEPBBIE€ TOJbl SKCIJIyaTalMH JIPEHAXHBIX
CKBaXMH, BBIMOJHEHBI B byxapckoil oOnactu. TexHuueckue U  IKCIUTyaTallMOHHBIE
XapaKTePUCTUKH JTUX CKBAKHUH TNpHUBEACHHI B Tabia. 1. DTH CKBaXUHBI TOCTPOCHBI C
UCIIOb30BAHMEM  LIENEBBIX M JBIpYATBIX  METANIMYECKUX  (UIBTPOBBIX  KapKacoB.
[Ipon3BOAUTENBHOCT CKBaXXWH, OO M MOCJIE€ HMX BOCCTAHOBJIEHHS, B 3aBUCUMOCTH OT HX
TEXHUYECKHUX IMapaMeTPOB M THUIPOT€OJOr0o-JIUTOJOTUYECKUX YCIOBUNH 00BEKTa, U3MEHSETCS B
HIMPOKUX Tpefenax, ot 27 go 40 n/c.

B nmepuon »skcmiyaTauuu, €clid JIpeHa)XKHble CKBaXHHBI paboTaioT npu (—const,
KOJbMaTaX (UILTPOB MPHUBOAMUT K POCTY MOHMKEHUS YPOBHS BOJABI U, KOTJa BenuuyuHa S (1),
IOCTHIaeT BEJIMYMHBI MPEACIbHBIX 3HAUYEHHH S,,, AadbHEHIIas dKCITyaTallWs CKBa)KHHBI 0O€3
BOCCTAaHOBJICHHSI €€ MPOU3BOJUTEIHLHOCTA CTAHOBUTCA HEBO3MOXKHOW. Ecnm ckBaxuHa
NEUCTBYeT B pexuMe S=const, TO HaOIIOJAeTCi HENpPEphIBHOE CHUXEHUE ee AeduTa, 4To
OTPUIIATENBHO CKa3bIBAETCS HA METUOPATUBHOM COCTOSIHUM 3€MENb.

B xone skcmiyaTanuu CKBa)XMH, B OOJBUIMHCTBE CIydaeB, HAOMIOIAETCs CHIDKEHHE X
MPOU3BOJIUTEIBHOCTH, 00YCIOBIEHHOE OTJIOKEHHEM B OTBEPCTUAX (DUIBTPOB OCAAKOB (PU3HKO-
XHMHUYECKOT0 MPOUCXO0XKAEHHS, KOTOPhIE OTMEYEHBI B PsiJie UccienoBanui [1, 5, 6].

Kak G110 yIHOMSIHYTO BBIIIE, B IIENSIX OMPEACIICHHS COCTaBa U CTPYKTYPHI OTJIATaAlOIIHUX CS
Ha QunbTpax ¥ NpUGUIBTPOBOM 30HE KOJBMATAHTOB OBLIM B3ATHI MPOOBI U3 MOA3EMHBIX BOJ,
OTKaUMBAE€MbIX U3 CKBA)XKMH, Ha IMOJHBIA XMMUYECKUU aHanu3. Bcero B 30He pa3BUTHUS CUCTEM
BEPTHKAJIBHOTO JpeHaxka B byxapckoit obmactu B3sta 41 mpobGa, m B Tabia. 2 MpUBOIUTCS
MTOJTHBIA XUMUYECKHUI aHAIN3 3TUX 00pa3IloB.
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Tabnuna 1 - TexHuyeckue U KCIUTyaTallMOHHBIE XapAaKTEPUCTHKU APEHAXKHBIX CKBAXKUH 0 U TIOCIIE TPOBEICHUS PEMOHTHO-
BOCCTaHOBHUTEJBHBIX PAa0OT

['myOvHa CKBayKUHBI

M

J1eOUT CKBaXKHMHBI, J1/C

Howmep T'on Hnuna ¢punspa,
CKB&)XUHBI | CTPOUTEIHCTBA M MPOEKTHAs ¢bakTuy. rocie IPOEKTHAas ¢bakTy. roee
BOCCTAHOBIL. BOCCTAHOBIL.
Madpukanckuii paiioH

7-D 1980 13,0 30,0 28,0 30,0 50,0 15,0 40,0
1-A 1972 13,0 30,0 28,0 30,0 30,0 12,0 30,0
5 1970 13,0 30,0 29,0 30,0 30,0 6,0 13,0
1-J1 1972 13,0 30,0 18,7 24,0 40,0 6,0 15,0
3 1972 13,0 30,0 25,0 27,0 30,0 11,8 22,0

4 1972 12,0 30,0 28,0 28,0 45,0 15,0 25,0
7-J1 1972 12,0 30,0 15,0 29,5 45,0 7,0 26,0

byxapckuii paiioH
M-12 1975 4 25,0 22,0 23,5 13,0 6,0 15,0
A-18 1975 12,0 25,0 22,4 23,5 30,0 12,0 25,0
D-7 1975 4,4 25,0 21,2 25,5 30,0 5,0 12,0
b-15 1975 7,0 25,0 21,0 25,0 15,0 3,0 10,0
Jle-3 1973 12,0 27,0 22,0 26,3 30,0 12,0 28,0
3 1975 10,0 25,0 19,5 25,0 26,0 9,0 24,0
15 1975 12,0 30,0 22,0 30,0 43,0 8,0 20,0
1-M 1975 6,1 20,0 24,5 26,0 32,0 7,0 24,0
6 1973 11,5 27,0 19,5 22,5 40,0 11 21,0
[TemkyHckuit paitoH

2 1973 12,0 28,0 27,0 28,0 30,0 10,0 18,0
1-J1 1973 11,0 28,0 28,0 25,0 30,0 8,0 15,0
1-K 1976 6,5 24,0 14,7 17,5 27,0 15,0 22,0
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Tabnuna 2 - JlaHHbIE 0 XUMHUYECKOM COCTaBE OCAAKOB Ha GMIBTPax M NMPUUIBTPOBBIX 30HAX JPEHAKHBIX CKBAXXHH byxapckoii obnactu,

(/)

g FI/IHOTGTI/I‘ICCKHC coJini

jas]

L =
Ne E E P -

o < o ~ o ~ < [ g n
CKB. < @) —_— g o - _ f— ) -~ o

§ S \g z @) Q ~ Z Z Z Z ;2\. °Z‘s Z
1-M By;:ﬁg‘;“” 0,806 | 0,551 | 0,427 | 0,146 | 0,075 - - : - 0,026 | 0,003 | 0,002 | 0,002 - -
1-b 1389 | 0,680 | 0,611 | 0,535 - R - R - 0,038 | 0,002 | 0,002 | 0,002 | 0,025 -
3B 0,890 | 0,551 | 0,483 | 0,212 | 0,041 - - - - 0,023 | 0,003 | 0,002 | 0,001 - -

[Tadpukan-

8-A K 0,968 | 0,478 | 0,466 | 0324 | 0,326 - - - - 0,037 | 0,005 | 0,006 | 0,002 - )

paiioH
6-J1 1,137 | 0381 | 0,478 | 0,475 | 0,299 - - - - 0,051 - 0,005 | 0,002 - 0,148
8111 0,626 | 0,332 | 0,298 | 0,274 | 0,408 | 0,005 - - - 0,201 | 0,016 | 0,002 | 0,002 - -
12-1 1,107 | 0,446 | 0,433 | 0,726 | 0,510 ; ; ; ; 0,045 - 0,002 | 0,002 - -
17-1 0,944 | 0,567 | 0349 | 0,410 | 0,150 - - - - 0,031 | 0,0005 | 0,0005 | 0,002 - -

[IDK-7 1299 | 0405 | 0,462 | 0,577 | 0,455 = 10,0095 | 0,007 - - - - - - -
41 128 | 0,518 |0,520 | 0,629 | 0,177 - - 0,034 | 0,001 - - - - - -
[ 1A 1,179 | 0,518 | 0,520 | 0,332 | 0,041 - - 0,035 - - - - - - -
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JlaHHBIE XMMHYECKOTO0 CcOCTaBa MpoO BOABI MOKA3bIBAIOT, YTO B OTKAYMBAEMBIX BOJaX
Byxapckoro oa3uca npeobiagaioT HOHBI cynb(daTa, XJopa U TUApoKapOoHaTa (aHUOHBI), a TAKXKE
MarHusi, Kainblusi U HaTpus (KaTUOHBI). B aHWOHHON uYacTH, C YyBeIWuYeHUEM oOmen
MUHEpaJu3allil OTKauMBaeMbIX BOJ, pAacTeT CoOJepXKaHWEe HOHOB cyibdaTa H XJopa, a
collepKaHWE HWOHA THUIPOKApOOHATa OTHOCUTEIHHO YyMeHbImaercs. C yBenwmueHweMm oO0mIei
MHUHEpAIN3alMi B KATHOHHOW YaCTH pacTeT MarHui, HAaTPUM U KaJbIUU.

XUMHYECKUN COCTaB OTKauMBaeMbIX BoJ mo kiaccudukaruu Anexkuna O.A. [3, 8], rue
coueraeTcsl MPUHLMI JeJeHUs MO MpeoOaaJaloliiM HOHAM U MO COOTHOIICHHIO MEXAY HUMHU,
OTHOCHUTCA K IEPBOMY U BTOPOMY THUIIAM MUHEpPATU3AIUU.

IlepBblii THN XapakTepusyercs cooTHomeHueM HCO; rCa2+ng2. Boasl sToro tuma
MaJIOMUHEpAIN30BaHHbIe. BTOpoll TUN MUHEpalM3alMU XapaKTepU3yeTcsl COOTHOIIEHUEM
rHCO_3<rCa2 Jrng2 <HCO_3+rSO42 . K aTomy Tumy otHocsTCS, B OOJBIIEH YaCTH, OTKAUMBAEMbIC
BOJIbI CpeiHEel MuHepanu3anuu. TakuM 00pa3oM, THAPOXUMUYECKUA COCTAB OTKAYUBAEMBIX BOJI
BOJIOHOCHBIX T'OPHU30HTOB byxapckoro oasuca MeHsSIETCSd OT CyJb(aTHO-KaNbIMEBOTO 0
TUAPOKApOOHATHO-KAIBIIMEBOrO THIIA. Ha 0CHOBE aHa/M3a XUMHUYECKOTO COCTaBa OTKAUYUBAEMBbIX
BOJ [7] BbIMIOJNIHEHA KOJIMYECTBEHHAs! OLIEHKA OCAXKIAIOLIUXCS KOJIbMATAaHTOB Ha (pUIbTpax U B
npuQUIBTPOBON 30HE IPEHAXKHBIX CKBaXHH (Tabi. 2), rie B OONBIIMHCTBE CIy4aeB BBINAJAIOT
OCaJIKU Kajbpliusg KapOoHaTa U MarHus cyibdata, KoTopsle cocTaBisaoT 40-60 %. MuHepanbHble
conu ruapokapoonata maruuss Mg(HCQO3),, MgCQO; otnaraioTcsi Ha QUIBTPAaxX U COCTABISAIOT HE
Menee 50 %.

B pesynbraTe HapylleHUs XUMHUUYECKOTO PABHOBECHS MPU OTKAYKE BOJbI U3 CKBAXHUH,
BBIpaXKarouierocs B ruposin3e OukapOoHaTa KajlblMsl, Mapraiia U JIp. IPOUCXOAUT AUCOPOIUs
CBOOOJIHOM YTJIEKUCIOTHl M3 TMOA3EMHBIX BOA. M30BITOK KapOOHAT-MOHOB TPH AUCCOIUAIIUU
HCOj; cBsa3bIBaeTCs ¢ KATHOHAMH KallbLUs, BCET/la NPUCYTCTBYIOIIMMH B BOJOHOCHBIX ILIACTAX
MpU IPEHUPOBAHUU OPOIIAEMBIX 3EMEb.

VYcnoBue cTaOUIBHOCTH BOJBI MO KapOOHATy KaJbIMS B OTKAYMBAEMBIX BOJAX MOXKHO
onpeAeuTh 1o Metony Jlanxkenbe mo MHAEKCY HACHIIIEHUS] UM BOJIBI.

I =pHy- pH; (1)
3mech
1 — UHJIEKC HACBIIIEHUS PAcTBOpa KapOOHATOM KalbIIHs;
pHy — dakTudeckas KOHIICHTPAIUA BOJOPOIHBIX HOHOB OTKAYUBACMBIX BOJI;
pH; — KoOHUEHTpauusi BOJOPOJHBIX HMOHOB IIPU PAaBHOBECHOM HACBHILIECHUU

OTKAYMUBACMBIX ITOJA3C€MHBIX BOJ YIJICKHCJIBIMU COCAUHCHUAMMU.

Jlia BbIUMCIEHUs BeNUUUHbI pHj, monb3ysch Gopmynoii Jlamxenbe, CKOPPEKTUPOBAHHOM
N.2. AnenpiiuabeiM 1 B.A. Kiisiuko, U cocTaBieHHBIM UM TpadUKOM, HaXOJIUM HCKOMYIO pH.
[TogcuntanHble TakUM CHOCOOOM 3HaueHHS pH, U [ OTKAYMBAE€MBIX BOJ, XapaKTEpHBIC s
opoliaeMbIXx MacCMBOB byxapckoit 00acTu, mpuBeAeHbI B Ta0II. 3.

[To maHHBIM TAOMUIBI ClENyeT, YTO B OONBIIMHCTBE CIy4yaeB OTKAYMBAaeMbIE BOJBI C
MOJIOKUTEILHBIM UHIEKCOM HackieHus (pHy>pH;) nipu Bcex crocobax BoJg00TOOpa CKIOHHBI K
WHTEHCUBHOMY BBIICJICHUIO KOJbMATUPYIOUIMX COeAMHEHMI. B Bojgax, He coaepkaliux xemneso,
C BBICOKHMM IOJIOKUTEIbHBIM 3HAYEHUEM HHJIEKCa HACBIIIEHUs B (UIBTPaX U B MPUPUIBTPOBBIX
30HaX CKBa)XUH OTJIaraeTcs KapOOHAT KaIbIH.

B Bojgax ¢ oTpuuaTeabHbIM HHAEKCOM HACBIIIEHHs KapOOHATOM KallbIUsl IPOLIECCHI
3apactanus GUIbTPa Pa3BUBAIOTCS OUYCHb MEIJICHHO.

Takum oOpa3zoM, pe3ynbTaThl MCCIEOBAHUN XapaKTEPUCTUK OTKAUYWBAEMBbIX MOJ3EMHBIX
BOJI TMOKAa3bIBAIOT, 4YTO HaubONee paclpOCTpaHEHHBIC CIIydal H3MEHEHHS B (UIbTpax u
npU(UIBTPOBON 30HE MPOTEKAIOT 3a CUET MaJOPACTBOPUMBIX COEJUHEHUM, BBIIEISEMBIX M3
MOJ3EMHBIX BOJ B BUJE OCAaJIKa, a TAKXKE 32 CYET MPOAYKTOB KOPPO3HUH.
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Kontponbaeim pacuerom B.C. AnekceeBa [3, 5], MpOU3BENEHHBIM IO OIpPEAEICHUIO
BO3MOXHOCTH KOJIbMaTaka COJSIMH JKECTKOCTH 1O TMoka3atento Pusnepa (Ri=2 pH-pH)
YCTaHOBJIEHO, YTO (PU3UKO-XMMHUYECKUNA KOJIbMATaX BO3MOXKEH MpH /<Ri<9, B 4aCTHOCTH, NpHU
KapOOHATU3UPOBAHHOM IIpoliecce, ecnu Ri<7, TO TOSBISETCA TEHISHUHUS K BbIACICHHUIO
KOJbMaTHPYIOUINX oOpa3oBanuii. Eciu ciienoBaTh JaHHON IMIOTE3€ aBTOPA, TO B MOAABIISIOIIEM
OOJIBIIIMHCTBE CIy4aeB 3HAYCHHE MoKazaTess PusHepa Haxogutes B nipenenax 7-9 (tabum. 3), uro
ABIIAETCA OJIArONMpPUATHOMN Cpeoi ISl BBIACICHUS KOJbMAaTUPYIOIUX 00pa3oBaHUiA.

B V30ekucrane Ha ApEeHaXKHBIX CUCTEMaxX BEPTUKAJbHOIO APEHa)ka JUIsl BOCCTAHOBJICHUS
MPOU3BOAUTEIbHOCTH MPUMEHSIN Pa3IUYHbIE METOJbl: UMITYJIbCHBIE METOJbl BO3JCHCTBUS Ha
konpmatant arperatoM ACII-TM (oGopynoBaHue, HW3TOTOBJIECHHOE OMBITHBIM 3aBOJIOM
BHUUEBT, r. PeyroBo, MockoBckasi 00iacTh), pearecHTHOW 0OpabOTKONW M C MOCIEeAyIoIIeH
MMPOXOJIKON MEXaHWYECKHUM €PIIOM W JPpJU(PTHON MPOKAYKOM, AETOHUPYOmUM mHypom JIIY-
33. M3 mnepeunciieHHBIX METOAOB JJ1 BOCCTAaHOBJIIEHUS IPOU3BOJUTEIBHOCTH APEHAKHBIX
CKBOXUH B byxapckoil oOmactu ObUIM HCIOJb30BaHbl UMMyJibcHBIE (arperat ACII-TM) u
MexaHW4YecKkrne (YCOBEpIICHCTBOBAHHBIA €pII) C MOCIEAYIOIIeH Mpokadkoil 3abos 3piaudrom,
pe3yJIbTaThl KOTOPBIX MPUBEICHBI B Ta0d. 4 1 5.

OnbIT 3KCIUTYaTallMy KPYMHBIX CUCTEM BEPTUKAIBHOIO APEHAXa Ha MAaCCUBaX OPOLICHHUS,
npoBeneHHble ucciaenopanuss CAHUHUPU um. B.Jl. KypuHa mnokasplBalOT, 4TO JUHAMHUKA
CHIDKEHHMSI TPOU3ZBOAUTEIBHOCTH JPEHAXHBIX CKBAXHH, IOCTPOCHHBIX C HCIOJIb30BAHUEM
METAJUTMYECKUX (DUIBTPOB, BBIPAXKAETCS MO SKCIIOHEHLUMATbHONW 3aBUCHUMOCTHU, MPEIOKEHHON
H./I. beccoHOBBIM:

g =qoe” 2)

Koaddunuenrt f xapakrepu3yeT cTapeHHE CKBOXXHH M 3aBUCHT OT XMMHUYECKOTO COCTaBa
OTKAaYMBaeMOMW BOJIbI M PAa3HBIX YCIOBUHN €€ XUMUYECKOI0 PaBHOBECHSI.

Hnst yenoBuit ['onmomnoii crenu Y30ekucraHa, N0 JaHHBIM HCCIEAOBAHUNA HHCTUTYTA
[2,4], camas BBICOKass WHTCHCHUBHOCTh CHWXEHHS JeOuTa HAOII0MAaeTCs Ha CKBAXKHHAX, TC
MPOTEKAIOT CMEIaHHBIE NPOLEeCChl KONbMaTanmuu Ha (uibTpax W NpuUIBTPOBON 30HE
(5=0,098), menbIIast — MpU KOPPO3UOHHBIX sBIEHUIX (f=0,068) u npu mporeccax oOpazoBaHUS
Kanplus kapOoHarta Ha ¢unbTpax S pasHa — 0,078.

Ha cpok cinyxObl IpeHaXXHbIX CKBaXMH OKa3bIBaeT BiusiHUE psaa (akropos. K uucay
HanboJiee OMACHBIX, C TOYKH 3PEHUS CTApEHUs CKBAXWH, SBICHHUI CIEyeT OTHECTU BhITIaJCHUE
MUHEpaJbHOTO OCaJKa Ha CTeHKax (UIbTpa U KOPPO3UOHHBIE pa3pylIeHUsI CaMOro KapKaca.

CymecTByronme MeETOJbl BOCCTAHOBJICHHS JAPEHAXHBIX CKBAXUH B Y30eKUCTaHe
O0TOOpaXarOT COBPEMEHHBIM ypPOBEHb, KaK HeIOCTaTouyHO 3P deKTUBHBIA. bonbinoe 3HadueHUE
MMeeT BBIOOp HEMETAUNIMYECKUX MaTepPHAIOB IJisi CTPOUTENHCTBA JPEHAXKHBIX CKBaXKUH,
YCTOMYUBBIX K arpECCUBHOMY BO3JEHCTBUIO OTKAYMBAEMOM BOJIbI.

CoBpeMEHHBIN OMNBIT JKCITyaTallid JAPEHAKHBIX CKBAXHH B Y30eKkucTaHe TpeOyer
pa3paboTku 3P(HEKTUBHONW TEXHOJIOTHH PEMOHTHO-BOCCTAHOBUTEIBHBIX pabOT, OMpeaeeHHs
CPOKOB M O00BEMOB TaKUX pabOT, pallMOHAIBHOIO MEXKPEMOHTHOTO MEpHOJia, A TOTO YTOOBI
o0ecrneunuTh yIy4ylIeHHE MEJIHOPATUBHOIO COCTOSIHUS OpOIIAEMBIX 3€Mellb, IPEHUPYEMbIX
CKBaXMHAMHU BEPTUKAIBHOTO JAPCHAXKA.

-95 -



Tabnuna 3 - XapakTepucTuka OTKa4MBaeMbIX BOJ 110 KOJIbMaTupyemMocTu B byxapckoi

oOnactu
MecTOpﬂCHOJ’IO)KGHI/IC ILnoTHEri .
No cks. ocrarok, | pHy | pH; Ri=2pH-pH Eh I, I
CKBa’>XHWHBI F/JI
8 2,53 7,0 | 7,50 8,00 381 | 4,70 | 3,54
3 I'mxayBaHcKuit 1,95 7,0 | 7,08 7,16 371 4,52 | 2,71
4 paiion 2,23 6,0 | 7,04 8,08 523 | 4,70 | 3,58
1 1,96 7.2 | 7,43 7,66 346 | 4,70 | 3,69
1 2,04 7.2 | 7,05 6,90 335 | 4,52 | 3,57
3 Byxapckuii paiion 2,20 6,8 | 6,80 6,30 346 | 4,70 | 3,96
13 4,85 7,0 | 6,92 6,84 382 | 4,30 | 11,39
3 2,08 83 | 7,39 6,48 174 | 4,70 | 13,02
8-A 2,61 7,2 | 7,05 6,90 335 | 4,52 | 5,77
8-111 2,16 8,3 | 7,20 6,10 138 | 4,52 | 6,27
5 [MTagpukanciuit 283 [ 72 ]694 6,68 319 | 4,27 | 4,73
7 panon 3,21 7,6 | 7,10 6,60 252 | 4,26 | 8,97
4 2,62 7,6 | 7,70 7,80 - - 6,50
1 3,15 7,8 | 7,08 6,36 - - 5,30

Tabnuna 4 - I3MeHeHne SKCITyaTallnOHHBIX XapaKTePUCTHK APEHAXKHBIX CKBAKUH
710 U IIOCJI€ BOCCTAHOBJICHUS UMITYJIbCHBIM METOJIOM UX Ae0uTa

IIpoextHBIE
napameTphl
OKCIUTyaTallHOHHBIE MTApaMETPhl CKBAKUH
BEPTUKAILHOTO
No Mecropac- ApCHAKA
[Tocne
CKB. | TIOJIOXKCHHUE Jlo BoccTaHOBIICHUS
BOCCTaHOBJICHUS
CKB. yaI. MIPOU3BOAUTEILHOCTH,
JeouT, MPOU3BOAUTEILHOCTH,
neour, a/c
n/c e n/c
neour, ya. nebut, | medwur, yI. 1eOuT,
n/c /¢ a/c a/c
Byxapckuii paiion
S1-1 43 7,2 8,0 2,4 50 8,15
2-3 26 4,1 9,0 2,1 24 3,5
6 40 4,5 11,0 2,4 21 4,3
M-1 32 3,3 14,0 2,1 24 2,9
M-12 13 3,0 6 2,3 15 4,1
b-15 15 3,5 3 2,2 10 3,2
Jle-3 30 5,5 12 3,0 28 5,2
A-18 30 6,1 12 3,1 25 5,8
D-7 30 3,4 5 1,8 12 3,2
[Tadpukanckuii paiiox
Jle-4 45 7,1 15 3,7 25 6,8
Jle -7 45 6,5 7 2,2 26 6,3
[TemkyHCKH palioH
1 30 4,7 10 2,6 18 4,5
4 30 3,8 8 2,3 15 3,5
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Tabnuma 5 - VI3MeHeHue 3KCITyaTalluOHHBIX XapaKTEPUCTUK JIPEHAKHBIX CKBAXHUH J10 U MOCTe
BOCCTAaHOBJICHHSI MEXaHUYECKUM €pIIOM C MOCIeYIONeH dpaudTHON MPOKAYKOl uX neduTa

IIpoexTHBIE
napaMeTphbl
OKCIUTyaTallHOHHBIC MMApaMeTPhbl CKBAYKUH
BEPTUKAILHOTO
JIpeHaXxKa
Mecropac- TTocne
Ne Jlo BoccTaHOBICHUS
MTOJIOJKCHHE BOCCTaHOBJICHUS
CKB. KB . MPOU3BOAUTEIILHOCTH, HPO3BOANTENLHOCTH
’ neouT, My a/c ’
neour, a/c
n/c e i

neowur, n/c neouT, Acour, yA. Acbur,

a/c n/c
a/c
IladpukaHckuii paiion

1 40 4.8 6 1,5 15 3,1
3 45 5,6 11,8 2,2 22 4,8
5 45 3,7 6 1,48 13 3,05
7 45 7,0 15 3,5 40 6,5
A-1 30 5,0 12 2,45 30 5,15
-4 45 5,1 10 2,1 22 4,6
Y-3 45 7,0 20 5,1 30 6,9
8 30 6,3 8 2,7 28 6,1
Jle-7 45 6,8 10 2,3 40 6,6
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YAK 626.810

OCOBEHHOCTU BOOOCBEPEIAIOLLNX TEXHONOINU B NMPOLIECCE
NPUMEHEHUE BOOOOBOPOTA B YCJIOBUAX OAE®PULINTA BOAbI U
HA ®OHE MEJIKUX BOOOMNOJIb3OBATEIJIEN

T1.Y. bekmypamoes, H. Ipzames, C.B. Pycmamoexoesa
CAHUHUPH um. B.J]. ’Kypuna

B nocnenHue ronpl cuiibHee ouryniaeTrcs AeQUIMT BOJHBIX pecypcoB. B OacceiiHe pexu
CoIpiapbu BOAHBIE PECYpPCHl MPAKTHUYECKH MCIOJB3YIOTCA IOJHOCTBIO, a B peke AMyJapbe
BOJHBIE PECYPCHI B CTaJUHN UCUEPIIAHMUS.

B crarbe paccmaTpuBaercs npobiema palioHaIbHOTO UCIOJIb30BaHUS BOAHBIX PECYPCOB.
B cBa3um ¢ gepumuToM BOAHBIX pecypcoB B bacceitHe Apaibckoro Mopst W BO BCeX
[lenTpanbHOa3uaTcKkux pecnyOnaukax, kpome KeIprei3ctaHa, ycTaHOBJEHBI JUMUTHPOBAHHbBIE
o0bembl.  JlumMuTHpOBaHHBIE  O00BEMBI  BOABl  YCTAHOBJIEHBI B  COOTBETCTBUU  CO
CpPEeIHEMHOT0JIETHE BOAHOCTHIO TPAHCTPAHUUHBIX PEK.

JlumuTtHpoBaHHBIE 00BEMBI BOABI, B PecnyOnmke  Y30eKHCTaH  BBIJCJICHHBIE
CEIbCKOXO03AMCTBEHHOMY HaIpaBieHU0 B ooveme 50,9 KM® B T.4. 6 KM° BOJBI HCIOJIB3YETCS HA
MPOMBIIIEHHOCTb. A 36 KM® Ha OPOIIEHHS CEIBCKOXO3SIMCTBEHHBIX KYJIbTYp B HEPUOJ
Bereramuy, 8,8 KM® Ha OCCHHO-3MMHBIH MEpHOI HA OPOIICHHS MIICHHI, BIAr03apsiKOBBIX M
MPOMBIBHBIX MOJMBOB U T.[I.

BrineneHHbii 00beM TUMUTHPOBAHHBIX BOJ B TIEPUOJ] BereTanuu coctasiser 78-83 % ot
OMOJIOrMYECKH MOTPEOHBIX HOPM CEIbCKOXO035HCTBEHHBIX KYIbTYD.

[Ipn oOmmx opomaembeix Momansx B PecmyOnuke B mpeaenax 4,3 MaHTa OT HX
CTPYKTYpBI: ILIOIIaAN noceBa xyonyaTtHuka 1,5 mun ra (35 %), nmenuns! 1,15 miun ra (26,7 %),
miomaau namuau 3,46 muH ra (80 %) ¥ TEXHUYECKOro COCTOSIHUS MUPPUTAIMOHHBIX CHCTEM H
COOPYKEHHM.

KoaddumumeHnTt none3noro AeiCTBUS UPPUTAIIMOHHBIX CUCTEM 1O obaactsaMm PecryOonuku B
cTapoopoIaeMbIx 30Hax konednercsa 0,55-0,62, a B HOBOi 30He opouieHus B ChIpJapbHHCKON U
Jlxn3akckon oonactsax KIIJI cocrapnser 0,70-0,73 mo maHHBIM 00J1aCTHBIX BOAOXO03SHCTBEHHBIX
opraamn3zanuii. Ocobenno Huszkuit KI1/] HabmtogaeTcst BHyTpUXO3sHCTBEHHBIX KaHajax.

CnenyeT OTMETUTbH, YTO KOTJIa BOJOOOECIEYEHHOCTh HCTOYHUKOB OPOUIEHHUS B Ipejenax
JTUMHUTHPOBAHHOTO 00bEMa, Ha OpPOLICHHHM CeIbXO3KYJIbTyp Kak B Bereranuv, Tak H B
MEKBETETallMOHHBIN MEePUOJ] UCIOIb3yeTCs 00bEeM BOJBI PABHBIX K JUMUTHPOBAHHOMY 00bEMY
BOJIBI.

B roasl, xorgja B0oJ0O0OECIEUEHHOCTh HCTOYHUKOB OpOLIEHUS OO0JbIIE BBIIECIEHHOIO
JTUMHUTHPOBAHHOTO 00BEMa BOJIbI, UCIIONb3YETCsI 00bEM PAaBHBIN IUMUTHPOBAHHOMY.

Ecnu 06beM BOJIbI HICTOYHUKOB OPOILIEHUSI MEHbIIIE TUMUTUPOBAHHOTO MO PErMOHAM WITU
no pecryoOyrke (MaJOBOJHBIE T0O/bI), BOAOMOTPEOUTENN MOMYy4al0T 00BEM BOJBI Ha OpPOILCHUE
CENbXO03KYIbTYp MEHbIIE JHUMHUTHPOBAHHOTO O0BEMa BOJBI, YTO MNPUBOJIUT K HEIOMOJIUBY
CEIbXO3KYJIBTYD M K CHIKCHUIO YPOXKAHHOCTM M TOJOBOM BaJoBOM mpoaykuuu. Uto
CIOCOOCTBYET YXYIUICHUIO B IIE€JIOM COIMAIbHO 3KOHOMHYECKOTO COCTOSIHUSI PabOTHHUKOB
CEIbCKOXO3MCTBEHHOT O HACEIICHUS.

B nocneanee Bpems B 30He opouieHus pek Ceipaapbd 1 AMyAapbl 4acTO MOBTOPSIIOTCA
ManoBojiHbIe Toabel (2000, 2001, 2006, 2008 u 2009). B 3Tu roasl BOJ00OECICYCHHOCTD
HMCTOYHHUKOB opouieHus coctapigeT 70-80 % u Huxe.

[IpakTka NmOKa3pIBa€T, 4YTO B MaJOBOAHBIE I'OJbl IPUMEHSAETCS MOJIUB C IPUMEHEHUEM
BOJI0000pOTa CENbXO03KYJIbTYpP XJIOMKOBOI'O KOMILIEKCA.

[Tocne mpuoOpereHuss HezaBucumocTu B PecmyOnuke VY306ekucran cQOpMUPOBAIUCH
coOCTBEHHUKH 3eMelb - hepMmepckue xo3siicTBa (OX) n menkue Bogomnonb3oBaTenu. [Lnomanp
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(dbepMepCKUX XO03SMCTB, BBIPANIUBAIOIINX TOJIHKO XJIOMYATHUK M MIICHHILY, COCTaBiseT oT 20-
50 ra u B oTACNBHBIX citydasx g0 80 ra u Ooiee.

B konme 2008 roga mocne ykpynHeHus ruiomane ®X cpegHue IMUIOMIAIA XO3SMCTB
coctaBisioT 50-60 ra u Oonee.

B ycnoBusix PecnyOnuku Y3b6ekucran X BbIpaliMBaOT, B OCHOBHOM, MIIEHUIY U
XJIOTMYATHUK T10 TOCYIapCTBEHHOMY 3aKa3y; B (epmMepckux xo3siicTBax 1iomanbio 50—70 ra mox
xaonyaTHUK otBoauTca 30-40 ra. Pacxonm ¢ MOCTOSISHHBIM TOKOM Ha MOJIMB XJIOMYAaTHUKA
coctasiisieT 21-30 1/c. B 3TOM cimydae mpoucxoasaT O0bIINe MOTEPH BOJbI B pyciie KAHAJIOB U HA
noyisix opomieHus. OOBIYHBINA MMOJTUB CETbXO3KYIbTYP MEXIY ABYMS XO3SWCTBAMHU, y KOTOPBIX
xnomvyaTHUK 3aHumaeT 30-40 ra, mpoBomuTcs 3a 17 cyTok (MEXKIOJMBHOW TMEpHOa), a C
npUMEHEHHEeM Bojoobopora B mepBoM @X monuB npoBoauTcs 3a 7 cyTok, Bropoe ®X Oyner
MOJIUBATh B T€UEHME cieayromux 10 cyTok.

B manoBonHBIE TONBI B 3aBUCHMOCTH OT BOJOOOECIICYCHHOCTH HCTOYHHKOB OPOIICHUS
Bos10000poT mpumensieTcs Mexny @X u ABII, a B OTHenbHBIX Ciydasx MEXIy pallOHaAMU U MPH
BOJI000ECIIEUEHHOCTH UCTOYHUKOB opoitieHus 60-65 %.

Hamu pazpaborana MeToauKa COCTaBIIEHHUSI U MPOBEACHHUS IUIaHA BOJOIOJIB30BAaHHUS C
MPUMEHEHHEM BOJJ0000pOTa.

[TonuB ¢ mpuMeHeHHeM BOJ10000pOTa CIOCOOCTBYET YMEHBILIEHHUIO MOTEPh BOABI B pyciie
KaHAJIOB M Ha TOJAX OPOIIEHHUS, YTO OOECIeUMBACT PAIMOHAIBHOE MCIOIH30BAaHUE BOIHBIX
peCypcoB, CIOCOOCTBYET MOTYUYEHHUIO MNIAHUPYEMBIX YPOIKAEB CEIbXO3KYIbTYP.

Memoouka pacuema niana 6000n01Ab308AHUS C YUEMOM 6000000poma

CocTtaBieHre IJIaHA BOJIONOJB30BAaHHUS C Y4ETOM BOJOOOOPOTa MPUMEHSETCS B JBYX
ciay4asix:

- TEepBBIA, eclim BOAOOOOPOT NPUHUMAETCA TNPH BOAOOOECIECYESHHOCTH HMCTOYHUKA
opoiieHus paBHoil 70 % u HuXKe;

- BTOpoii ciyydaid, korga miomaan @X 30 ra u MeHbIIIE.

[Tpn BomooGecneuennoctu 70 % u Oonee BomoobGopoT mpuHuMaercs BHyTpu ABII u
Mexay hepMepcKuMU xo3sgiicTBaMu. Bo BTopom ciydae, pu Bo00OECTIEYEHHOCTH UCTOYHHKOB
OpOIIEHUs B TMpeaeraax CpeIHEMHOTOJIETHETO YPOBHS, BOJAOOOOPOT MPUMEHSETCS MEXAY
dbepMepCKUMH X035HCTBAMH, TUIOMIAAN KOTOPBIX HaXOAsATCs B mpenenax 10-25 ra.

Memoouka 08yxmaxmuozo 60000060poma

OcHnogHule npunyunsl 6000060opoma: OCHOBHBIE 3JIEMEHTHI IBYXTaKTHOTO BOA0000OpOTA -
3TO TEPHUOJbI TMOJUBOB U TAaKTOB. B0OI00OOPOT, B OCHOBHOM, MPUMEHSETCS B BETreTAI[MOHHBIN
nepuoj. BereTtanmoHHBIM MEpUOJ XJIOMYaTHUKA B ycloBUAX ChIpAapbUHCKOW U J[>KH3akcKOM
obnacTed IUTCS C HWIOHS 1O aBTYCT Mecsibl. [leproapl MOTUBOB CEIIbCKOXO3SHCTBEHHBIX
KYJbTYp HE JOJDKHBI MPEBHIMATH 25-28 cyTOK. [Ipo10mKUTETbHOCTh OJHOTO TaKTa J0JKHA OBITH
He MeHee Tpex cyTok. Ilepwon BomoobopoTa ob6o3Hauaercs - T. B nByXTakTHOM BOJ0000pOTE
MPOAOJDKUTEIHFHOCTD KaXKIOTO TaKTa ¢; u ¢, (cM. Tadu. 1).

T=t +1¢ (1)

[Ipy 1BYXTakKTHOM BOJ000OpPOTE MPOAOKUTEIBHOCTh KaXJOT0 TAaKTa ONpEIeNsieTcsl Mo
3aBUCHUMOCTHU

1'T

' =—QQ @)
2 T

n=S ®
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[IponomkuTenbHOCT ~ TAKTOB  3aBUCHUT  OT  CYMMAapHOrO  pacxoja  TpYIIb
BOJIONOJIb30BaTeNE. Pacxoa nepBoi rpynmnbl BOAONOIb30BaTENe paBeH (J;, a BTOPOMl TPYIIIIbI
BOJIoONIONIB30BaTENE ().

0 =0+0; 4)

CnexyeT OTMETHTb, YTO TMpU MOJUBE C TNPUMEHEHHEM BOJ000OpPOTa, KOJIUYECTBO
(bepMepoB B KaKJOW IpyIe MOKET ObITh OT OAHOIO JO HECKOJIBKHX.
B nannowm cnydae pacxon QO; u O, paBHbI

Q1= 0p1 ..t Qg )
Q=0 +.+0 (6)
rae:
0r, 0; - pacxoJbl KaXJ0# rpymibl pepMepoB B TAKTaX U MEPUOJBI MOJIHUBOB, JI/C;
O, - CyMMapHBIH pacxoj ABYyX Ipymm ¢GepMepoB;
Op1; %24’" - pacxoj BoJbl epMepoB, BXOASIINX B IEPBYIO TPYIIILY;
O'; 00" -pacxon Boabl pepMeEPOB, BXOAAILIMNX BO BTOPYIO TPYIIITY.

B Meroauke mONHMBBI CEIBCKOXO3SMCTBEHHBIX KYyJIbTYp C YYE€TOM BOJ000OpOTa
npoBoAsATCS B cieayromeM nopsake. 3a nepuoxn (T) mpoBenenuss BogooOopoTa HEOOXOAMMO
MPOBOJIUTH OJUH MOJIUB CEIbCKOXO3SUCTBEHHBIX KYJIbTYp BO BCeX (EpPMEPCKUX XO35AHUCTBaAX,
BXOJALINX B 00€ rpynmbl. [ mpuMeHeHus: MOJMBa CENbCKOX03IMCTBEHHBIX KYIbTYp C YUETOM
BOJI0000pPOTa HEOOXOAMMO COCTaBUTHh BHYTPUXO3AMCTBEHHBIN IJIaH Boonoiab30oBanus ABII nis
BXOJALINX (pepMEpOB MO CYLIECTBYIOIIEH METOAMKE.

[Inan Bomomonb3oBanus BHyTpu ABII ¢ mpuMmeneHnemM Bo10000p0OTa MOKHO, COCTABIIATH:

- MeXIy (pepMepcKuMu X035iCTBaMU;

- Mmexnay rpynnamu @X pacrnoioXeHHbIX Ha TEPPUTOPUU PA3TUYHBIX YYAaCTKOBBIX
OpOCHUTEIIEH;

- MEXY OTAEIIbHBIMH OPOCUTEIbHBIMH MacCUBAMH.

CocraBieHre U TNPOBEACHHE IUIAHA BOJOIOJIB30BAHMS C MPUMEHEHHEM BOJ000OpPOTa
BBITIOJIHSIETCS. HA MpPUMEpPEe MEXIAY JBYMs (QEpPMEPCKUMU XO3AHCTBAMU B COOTBETCTBUM C
BbIJICJICHHBIM JTUMUTHPOBAHHBIM 00bEMOM BOJIBI.

Meroauka pacdeTa IO COCTABJICHUI0O M TMPOBEACHUIO IUIaHA BOAOIMOJIB30BaHUS C
NpUMEHEHHEM BOJJ0000poTa nokazana Ha npumepe ABII um. I'. T'ynsama.

IIpumep pacuema c npumeneHuem memoouKu 600006opoma

O - CyMMapHbIi pacxoj kaxaoro takta @X [logmoH oTa aBinoau;
Q. - cymMmapHblii pacxoa kaxnaoro takta @X Capukamap 6axopu,
rjae:

Qs.2; O3 - MECSYHBIN U IEKATHBINA pacXoabl KaXa0To Gepmepa.
B pe3ynbTare moacunTaHbl CyMMapHBIEC PAcXO/Ibl KaXKIOW TPYIIIBI

Q],g_g = ]0,09 a/c
Q2.6.2 = ]5,84 a/c

rae:
Q162 Q262 - CYyMMAapHBIA pacXo] KaX 0¥ TPYIIIbI B TAKTE, JI/C;
O1.62° 0262, - pacxonsl GepMEpPCKUX XO35MCTB B IEPBOM TaKTeE, JI/C.
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B Takom jxe mopsijike onpenesitoTcsl pacxoabl MOCIEIYIOINX TaKTOB.
[Io pe3synbTaTaM pacyeTOB MOJY4YEHbl HPOJOJIKUTEIBHOCTH TAKTOB M IEPUOJOB B
BOJI0000pOTE ABYX TPYII, KOTOPHIE TPUBEICHHI B Ta0iuie 1

_ 0T _10.09%17

=7 CYTOK,
) 25.93 .
- T . *
t, = Q, T _1584%17 _,, CYTOK,
0, 25.93

Tac:

Q;=10,09 7/c - cymMapHBIi pacxo/ MepBOTO TaKTa NEPBOU I'PYIIIIHL;
O.=25931/c -cyMMapHBIA pacxoJ IBYX TaKTOB;

t;; t; - IPOAOJKUTCIBHOCTh TAKTOB KaXXJA0T0 IIepuoaa, CyT.;

0; - CYMMapHBI pacxoji BTOPOTO TaKTa KaxKJ10ro nepuoa.

YcTraHoBIEHBI TIEPUOBI MOJUBOB B BOJOOOOPOTE M KOJIUYECTBO nepuoyoB (Tadi. 2). B
Ta0n. 4 TMpUBENCHBI PE3yIbTAaThl PACUYETOB COCTABICHHBIX BHYTPUXO3SMCTBEHHBIX IUIAHOB
BOZOIOJIB30BAHMS ISl KAXKJIOTO hepMepa ¢ YIeToM BOL0000poTa (pacxos B Ji/c; CTOK B THIC. M
Y CTOK HapacTarolui B TbIC.M3)

Tabnuna 1-IIpogoKUTENBHOCTD MOJMBA ABYX TPy (epMEPOB C YIETOM BOJI0000pOTa

HUIOHb HIOJIb aBFYCT
TaxTel
1-10 11-20 | 21-30 1-10 11-20 21-31 1-10 11-20 21-31
T-1 7 7 7 7 7
T-2 10 10 10 10 10
T 17 17 17 17 17
Tabnuna 2 - Ilepuogsl MOMWMBOB JABYX TIpynn (EepMEpCKHX XO3SHCTB € yuyeToMm
BOJI000OpOTa
;| Hloamon 6-13 24-30 11-17 28-3 14-20
oTa aBJIOIU
o | Capuxamap 14-23 1-10 18-27 4-13 21-31
Oaxopu

Tabnuna 3 - Ilman Boxomonb30BaHME JUISL ABYX Tpynm (epMep XO3SCTB € ydeToMm
BOJI0000POT

HNIOHb NI0JIb aBFYCT
No HaumenoBanue
d/x 1-10 | 11-20 | 21-30 | 1-10 | 11-20 | 21-31 | 1-10 | 11-20 | 21-31
p | MHommon ota | 4 o9 11,6 13,69 12,65 10,12
aBJIOAN
, | Capmxamap 15,84 17,79 21,91 20,26 | 16,18
baxopu
25,93 29,39 35,6 32,91 26,3
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Tabnuna 4 - [lnan BoAOMONBb30BAaHUE C YYETOM BOJ000OpOTa ansi (epMep MEepBbId U
BTOPOU TPYyMIIbI

Haume UIOHb HIOJIb aBrycT
"HoBaHnue | Ilokazarenm
d/x 1 2 3 1 2 3 1 2 3
oMo 0, n/c 10,09 11,6 13,69 12,65 10,12
H OTa w. TBIC.M® 15,69 17,04 20,11 18,58 17,30
aBJIOINA .
2 W, TeIC.M 15,69 32,73 52,84 71,42 73,15
0, 1/c 15,84 17,79 21,91 20,26 16,18
Capuka 3
Map W, TIC.M 24,63 26,13 32,18 29,76 27,67
0axopn | vy e’ 24,63 50,76 82,94 112,7 140,37
3axarouenue

1. CocTaBieHue mjiaHa BOJOIMOJb30BAHUS C MPUMEHEHHEM BOJ0000pPOTa MpUMEHSETCA B
LIEJIOM B ABYX Cllydasix:

- nepeulil cryuatl, KOrjia Bo1000ecne4eHHOCTh ICTOUHUKOB opouieHus coctasisieT 70 % u
HUXKE OT YCTaHOBJIEHHOTO 00beMa JMMHUTHPOBAHHBIX BOJHBIX pecypcoB. B manoBogHble Toabl
(mpu 70 % wu HUXKE BOAOOOECIEYEHHOCTH MCTOUYHHUKOB OpOIICHUS) IUIaH BOJ0000pOTa
COCTaBJISIETCS B 3aBUCUMOCTH OT BOJOXO3SMCTBEHHBIX YyciaoBui Mexay ABII u mexny
dbepmepckumu  xo3siiictBamu  (PX), B OTHENBHBIX ClydasX MEXAY aJIMHUHUCTPATUBHBIMHU
paiioHaMH;

- e6mopotl cay4ai: COCTaBJIEHUE IUIaH BOJ00OOpOTa IPHUMEHSETCs, KOrja opollaemas
wiomans ®X webonpmas, T.e. 50-70 ra. Ilpu sTom, kak npaktukyercs Ha 60 % rmuomanu,
BBIpAIIMBAETCS XJIOMYaTHUK, a 40 % 3eMelb 3aHUMAaeT MIICHUIIA.

2. [1naH BOIONONIB30BAHMS C IPUMEHEHHUEM BOJ0000POTAa MOXKHO HCIIOJIB30BATh B MEPHOT
BEreTally XJIOMKOBOI0 CEBOOOOPOTA.

3. B 30He opolIeHUs CEeNbXO3KYIbTYp C MPUMEHEHHEM BOJ0000pPOTa HE IOJKHBI
BBIpPAIIMBAThCS OBOIIEOaXyeBble KYJIbTYpbl. MEXIOIMBHON TNEPHOJ OCOOEHHO OBOIIHBIX
KYyJIbTYp COCTaBJIgeT 5-7 CyTOK. 3a Takoll KOPOTKHHM CpPOK HEBO3MOKHO IIPOBOJUTH IOJHUB C
MIPUMEHEHHUEM BOJI0000pOTa.

4. TlonuB c mpuUMEHEHHEM BOJ000OpPOTa CIOCOOCTBYET YMEHBIIECHUIO MOTEPU BOJABI B
pyclie KaHalloB U MOJSAX OPOILIEHHUS, 4TO 0OecreynBaeT palMOHaIbHOE HUCIOJIb30BaHUE BOJHBIX
pecypcoB, crmocoOCTBYET MOJYUYCHHUIO IJIAHUPYEMBIX YPO)KAEB CENbXO3KYJIBTYD.

5. ManoBoaHble ToAbl HAa  TEPPUTOPUM  MEJIKUX  BOJOIOJb30BaTENIel  IMOJUB
CENbXO03KYIbTYP C IPUMEHEHHUEM BO10000pOTa CIoCOOCTBYET MOBBIIICHUIO
BOJI000ECIIEUEHHOCTU CeNbX03KyabTyp Ha 10-15 % B ycnoBusix aeduuurta, yTo CHOCOOCTBYET
MOBBILICHUIO YPOKaWHOCTH XJIOMYaTHUKA Ha 3-4 11/ra.

JIMTEPATYPA:

1. bouapun A.B., CanaeB b.H. PekoMeHaauuu 10 COCTaBICHUIO MW MPOBEICHUIO
BHYTPHUXO35HCTBEHHOT 0 IJIaHA BOAOIOIb30BaHus. - TamkeHT, 1998. — 84 c.

2. bexmypartoB T.Y. VmpaBiaeHue BOAHBIMH pecypcaMd Ha YpoBHE Accoluanuu
Bojononk3oBaTeneit // CoBpeMeHHbIe MpoOJieMbl yIpaBlieHHs] BOJHBIMU pecypcamu: CO. Hayd.
tpynoB / CAHUUPU. — T. 2. — Tamkent, 2003. - C. 55-64.
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YK 626.862.91:626.861

NMPAKTUKA OYNCTKU KONMNEKTOPHO-APEHAXHOW CETHU
OTKPbLITOIO TUMA

B.B. bepoanckuii, B.H. bepoanckuii
CAHUHUPH um. B.J]. ’Kypuna

CBOEBpPEMEHHOE  BBIIIOJHEHUE KOMIUIEKCA JKCIUIYaTallMOHHBIX MEpONPUATHI  Ha
TUAPOMEIUOPATUBHBIX CUCTEMaxX HE TOJIBKO YJIY4YIIaeT BOJOMNOJIb30BAHUE U MEIHOPATUBHOE
COCTOSSHUE OpOLIaeMbIX 3€Mellb, HO M  CIOCOOCTBYET MOBBIMIEHUIO 3(P(PEKTUBHOCTH
HCIIOJIb30BAHUS ITUX 3E€MEIIb.

OnpIT  3KCIUTyaTauu  KoyiekTopHo-apeHaxkHoi cetn (KJC) orkpeitoro THuna
MOKa3bIBAET, YTO OCOOEHHOCTh €€ COCTOMT B TOM, UYTO CMOYEHHBIH MEPUMETP CEUYEHUS CETU
3apactaer. Ilpuyem, B JOHHON 4acTH KOpHEBas CUCTEMa Kamblllla pPa3BUBAETCS AKTUBHO U
OBICTPO, @ B CMECH C HAHOCAMU TPpYHTa o0paszyeT yke uepe3 1-3 roga KoM, KOTOPBIH MOBBIIIAET
orMeTKy naHa Ha 15-30 cm. Hanocumslii rpyHT nomamaer B KJIC oTkpbeiTOro tHma mnpu
HEOPraHU30BaHHOM cOpoce U30bITKAa OPOCUTENIBLHON BOJIbI, @ TAK)KE MPHU JTIOKAJIBHBIX OIIBIBAHUIX
OTKOCOB.

OpnnuM u3 Hanbosiee BaKHBIX HKCILTyaTallMOHHBIX MEPOIPHUATUN KaK IO 3HAUUMOCTHU, TaK
U mo ob0bemaM M 3aTparaM (MHAHCOBBIX CPEACTB M TpyHAa, SBISETCS OYMCTKA OTKPBITOU
opocurenbHoi 1 KJIC oT HaHocoB wmim 00BanoB rpyHTa. [Ipou3BoaCTBO 3THX PaboOT B CPOK
CBSI3aHO, B MEPBYIO OYepe]b, C OCHALICHUEM BOJOXO3SMCTBEHHBIX OpraHU3aluil HEOOXOAMMON
TexHuKou. Kpome Toro, HOpMasbHOE TEXHUUYECKOE COCTOSIHUE M PabOTOCTTIOCOOHOCTh OTKPHITON
KJIC siBnsiercss aOCOMIOTHO HEOOXOAUMBIM YCIOBHEM I PEMOHTHO-BOCCTAHOBUTEIBHBIX paboT
Ha BHyTpuxo3siictBeHHON KJIC, mOCKONIBKY 3TH pabOThI MPOBOJATCS TOTA, KOTJa HE OKHIACTCS
IIOATIOP CO CTOPOHBI OTBOJAILLEH KOJUIEKTOPHOM ceTH. A mojjepKaHue BHYTPHUXO3SHCTBEHHOU
KJIC B HeoOX0AMMOM TEXHHYECKOM COCTOSIHUU SIBJISeTCA aOCOJIOTHBIM TpeOoBaHUEM s
MTOBBIIIEHUS TPOJYKTUBHOCTH OpPOIIAEMON MAIlIHH.

B Hnactosimiee Bpemsi B PecnyOnmke Y30ekuctan u3 4,2 MJIH Ta OpOIIAEMBIX 3€MENb
obecrneyeHo apeHaxeM Oomee 2,65 mun ra. O6mas npotrsokeHHocTh KJIC cocraBiser Ooiee
142,2 toic. kM. M3 Hux Ha oTKphITYI0 KJIC npuxoautcs okono 104,7 teic. kM mnu 6oie 73 %.

[IpoTs>keHHOCTh MO pecnyOirKe MEeXXO3SHCTBEHHBIX KOJJIEKTOPOB, HAXOMALIUXCS B
HEYJOBJIIETBOPUTEILHOM COCTOSIHUM (TpeOyIOUIUX PEeKOHCTPYKUMH M OYHCTKH), COCTaBJISET
okoiio 13,2 Teic. kM uu 6omee 38 % oT 001Iel MPOTAIKEHHOCTH KOJUIEKTOPOB.

B naumbonee miIoxXoM COCTOSIHUM HaXOOUTCS BHYTpuxo3ssiicTBeHHas oTkpbitas KJC, c
6onee 41 % HexkaueCTBEHHBIX JPEH U KOJJIEKTOPOB.

Jlo HacTosIIero BpeMEHU MOBCEMECTHO B Y30ekuctane oTkpeitas KJIC ouumaercs ot
HAaHOCOB TMPEUMYILIECTBEHHO OJHOKOBIIOBBIMHU 3KCKaBaTopamMu C pabouuM o00O0pyaoBaHUEM
nparnaiis. [Ipu ounctke KJC TakumMu MammHaMu B CUJTy KOHCTPYKTUBHBIX OCOOCHHOCTEH 3THX
MalluH MPOUCXOJIUT pAaCIIMPEHHE KaHajla H3-32 HEOOXOJUMOCTH MOATATMBAaHUS KOBIIA K
YHUBEpCAJIbHOI HaBOJKE NHepe] MOABEMOM. B CBs3u ¢ 3TUM, MPOEKTOM IPOU3BOJCTBA padoOT
npeaycMaTpuBaeTcss OOJIbIIMK 00bEM OUYMCTKH, 4YeM HeoOxomumo. Tak, ecnum (HakTHUeCKHit
yIeIbHBIA 00beM HAaHOCOB Ha JIHE Pa3IUYHBIX THIIOPa3MEpPOB B CPEJAHEM COCTaBIsIET He Ooiee
0,2-0,4 M , TO OOBIYHBINA ApariiaitH JOBOIUT 3TOT 00beM 10 1,2-2,5 M , TO €CTh MIPEBBIIIAET €r0 B
mecTs (6) pas.

[Tpu 3TOM, KpOoMe yBenuueHHs] 00beMOB pabOT, HAPYIIAETCA YCTOMYMBOCTh OTKOCOB H3-32
CPE3KM pACTUTEJIBHOIO CJOs TIpyHTa. A pajiee, B CBA3M C TUKCOTPOIIHBIMM CBOMCTBaMH
JIECCOBUHBIX CYTJIMHKOB, XapaKTEPHBIX JUIsl TPYHTOBBIX YCIOBUN B Y30€KHCTaHE, MPOUCXOAUT
OTUTBIBAaHUE OTKOCOB (SIBJICHUE, HA3bIBAEMOE TUKCOTPOIIUEH ).

Jnga  ycTpaHeHUsT HTUX HEIOCTaTKOB TMPH OYUCTKE OTKpBIThIX KaHaimoB KJIC
PEKOMEHAYETCS TNPUMEHEHUE OJHOKOBLIOBBIX T'HAPABIMYECKHX DSKCKAaBaTOPOB C OOpaTHOM
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JIOMIaTOW ¥ MOBOPOTHBIM KOBILIOM, KOTOPBIE ITO3BOJIAIOT YAAIATH TOJIBKO JIOHHBIE HAHOCHI TPYHTA,
HE HapyIasi OTKOCOB.

Jia  obecnieyeHHs TPOM3BOACTBA OUYMCTHBIX paboT Ha OONBIIUX KOJJIEKTOPax
HEOOXOUMO HCIOJIb30BATh MEIHOPATUBHBIE THUJIPABIMYECKHE HIKCKABATOPHI C YIJIMHEHHBIMU
CTPEJION U PYKOATHIO.

Takue »skckaBatopsl B Hadaie 80-X TOJOB MPOULIOTO CTOJETHUS Hadald BBIITYCKAaTh
TamKkeHTCKUI SKCKaBaTOPHBIN 3aBOJ, OCHACTUB MX MJI1 YBEJIMYEHMS] MPOU3BOJUTEIBHOCTH
OUYHCTHBIX pabOT CHEUANbHBIM YIIUPEHHBIM 710 2,0 M TOBOPOTHBIM KOBILIOM.

Cnenyer OTMETUTh, YTO HEKOTOPBIE MHOCTPAHHBIE MPOU3BOAMUTENN B HACTOSLIEE BpeEMs
BBIITYCKAIOT YK€ CEpUMHO MEJIMOPATUBHBIE T'UAPABIMYECKHE HSKCKABAaTOPbl Pa3JIUYHBIX
TUTNIOpa3MepHbIX rpynn, Hanpumep Case, Caterpillar, Liebherr u ap.

{1 HopMaabHOIO OTBOJA FTPYHTOBBIX BOJ OYMCTKY OTKPBITBIX KOJUIEKTOPOB MPOU3BOASAT
OJIMH pa3 B 2-3 rojga. BHeapeHue HOBOM TEXHOJIOTMU OYUCTKU MO3BOJIUT YBEIUYUTH CPOK MEXKIY
ouepeaHBIMH OYUCTKaMU 10 5-7 5ieT, 06ecredrB CBOEBPEMEHHBIM OTBOJ IPYHTOBBIX BO/I.

OnHako 10 HACTOSIIEr0 BPEMEHHM 3TOT METOJl OYMCTKH TOJIBKO JIHA OTKPBITBIX JPEH HE
BHEJIpSETCSI B MPAKTUKY H3-32 HENMPaBUJIBbHOM MOJMUTHKM B 00JIaCTH OIUIaThl TakuX padoT,
MPOU3BOJIMMON 3a ynajdeHHbIH 00beM rpyHTa. DaKTHYECKH K€ OIUIaTa 3a OYUCTKY OTKPBITOU
KIC MennopaTuBHBIMM 3KCKaBaTOpaMU [JOJKHA HPOU3BOAUTHCS HCKIKOYUTEIBHO MO HX
JIMHEMHOM ITPOU3BOAUTEIBHOCTH.

Jns  BHenmpeHws mpemiaraemMoro wMeroja ouncTku OTkpbiTod KJIC Heobxomumo
pa3paboTaTh COOTBETCTBYIOIIME HOPMBI MPOU3BOAUTEIBLHOCTH, 0CO0O0 yKa3aB, YTO COXPAaHEHHUE
pacTUTENBHOTO CJIos Ha oTKocax OTKpbITod KIC mns obecrnieueHus uX YCTOMUUBOCTHU SIBISETCS
00s13aTeNbHBIM YCJIOBHEM NPOU3BOICTBA PadoT.

[Ipumenenue s ouncTku KJIC OJHOKOBIIOBBIX THIPABINYECKHUX MEJIHMOPATUBHBIX
HKCKaBaTOpPOB ¢ pabounM 00OpynoBaHUMEM «oOpaTHas Jomara - MOBOPOTHBIM KOBII» PE3KO
COKpalllaeT yJelbHble 00beMbl OUHCTHBIX PabOT, HE HapyLIaeT CTPYKTYpy I'pyHTa Ha OTKOCaX U
YBEJIMYUBACT JIMHEHHYIO MPOU3BOAUTEIHLHOCTH paboT B 2-3 pasa.

Hcnonp30BaHNE METMOPATUBHBIX SKCKAaBATOPOB, B KOHEYHOM CUETE, YIIYUYIIAET 3KOIOTHIO
3eMenb, TaK Kak B IpPOIEcCCe HX OHKCIUTyaTaluu O0O0eCleyMBaeTCs CBOEBPEMEHHBIH OTBOJ
TPYHTOBBIX BOJI, COXpPAHSAETCA MPOEKTHOE ceueHue kaHana oTkpeiTon K/C, T.e. He mpoucxoaut
YBEIMYEHUE IUIOLAAM OTUYKAEHHMS NaxOoThl NPH IOBTOPHBIX OYMCTKAX, YTO BEAET K
MTOBBIIICHUIO YKOHOMUYECKOTO 3 deKTa.

YK 626.862.4

CO3OAHUE N BHEOPEHUE HOBbIX 3®®EKTUBHbIX KOHCTPYKLIUU
FTOPU3OHTAJIbHbIX APEH 3AKPbITOIO TUNA U PALUMOHAJIbHbIX
CNnocobOB UX CTPOUTEJIbCTBA

B.B. Bepoanckuii, B.H. bepoanckuii
CAHUUPH um. B.J[. ’Kypuna

bonee 50 ner B Y30ekucrane Ha 3eMJISIX CEIbCKOXO3SMCTBEHHOTO Ha3HAYCHUS CTPOUTCS
TOPU3OHTANIBHBIA  JPEHAXX 3aKpBITOrO THUMA, pa3padaThlBalOTCA W COBEPIICHCTBYIOTCS
CHelUaIu3UpPOBAHHbIE MAIIMHBI, TEXHOJOTUYECKUE MPOIECChl, KOHCTPYKLUHUH 3aKPBITHIX APEH U
UX 3JIEMEHTOB. B Hacrosmee Bpems TpaguLMOHHAs KOHCTPYKLUS T'OPU30HTAJIBHOIO JIpPEHAXKa
3aKpBITOrO  THUMA BKJIOYAET JPEHAXKHYIO JIMHUIO, KOHTPOJbHO-CMOTPOBBIE  KOJIOAIBI,
paccTaBICHHBIE 110 TPACCE APEHBI, KOHLIEBYIO YaCTh U YCThe. BogonpueMHas 4acTh APEHAXKHOU
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JUHUU, CTPOSIIASCS Y3KOTPAHIICHHBIM CIIOCOOOM, M300pakeHa Ha puc. 1, Te B MONEPEIHOM
CEYEHHUH MOKa3aHa JpeHa)kHas MOJUMepHas TpyOa ¢ BOJOKHUCTHIM (PHIBTPOM uUiu Oe3 Hero, B
KpyroBoil o0OChINKe 3epHHUCTBHIM GuibTpoM. [lonocTe TpaHmen HaA QUIBTPOM [0 Bepxa
3aMOJHAETCS PBIXJIBIM TIPYHTOM M3 BPEMEHHOIO OTBajla C MOCIEAYIOUIUM YIJIOTHEHUEM.
HenocratkoM 3TONM KOHCTPYKUHH SIBJISETCS HEBO3MOYKHOCTH HMCIIOJIB30BAaHUSA €€ NPU YpPOBHE
TPYHTOBBIX BOJ, IPEBHILIAIONIEM THO OTPHIBAEMOM TpaHIIEH, BCIEICTBUE CKOIUICHUS TPYHTOBOM
BOJbl B 30HE pPAaOOTHI POIOIIETO OpraHa, YTO SBJISETCS NPUYHMHOW OOpa30BaHUS MYJbBIIBI,
KOJIbMaTallii (pUIBTPOB M TUAPOJUHAMUYECKOTO OWEHHsI, BBI3BIBAIOIIETO OOPYIIEHHE CTEHOK
TpaHIIEH.

Jlnst ycTpaHeHHsl 3THX HETaTUBHBIX (AaKTOpPOB Impeasaraercsd HoBass 3(QeKTUBHAs
KOHCTPYKIIHMSI TOPU30OHTAIBHOM APEHBI 3aKPHITOTO THIA, BKIIOYAIONIAS APCHAXKHYIO JUHUIO 0e3
KaKUX-I100 MyTEBBIX COOPYKEHU, Hauall0 KOTOPOH BBHIBEIEHO HA IHEBHYIO OBEPXHOCTh 3€MJIU
B BHJC JPEHAXHOU TPYyObl C BOJIOKHUCTBIM (QWIBTPOM IMyTEM I[IJIABHOTO TMepexoaa oOT
rOpU3OHTANIM K BepTrukanu. Ha KoHue napeHaxHOWl TpyObl MOHTHUpYETCS KpBILIKA U3
nonmuMepHoro wmatepuana ¢ 3amMkom (AC Ne 1669227 (CCCP)). Hpenaxnas Tpyba c
BOJIOKHUCTBIM (miibTpoM BbicOTOM 0,5-0,7 MeTpa OT TOBEPXHOCTH 3EMJIH OOCAXKHUBACTCS
acOecTOIeMEeHTHOH TpyOoOil, OMH KOHEI KOTOPOW 3a/eiblBaeTcs B 3€MJII0 Ha INIyOMHY 10 1-
1,5 MetpoB. B kawecTBe 3amMTBl OT MEXAHUYECKUX TMOBPEKICHUU JTOMOJTHUTEIBHO
MpeAyCMaTPUBAETCS JKeJIe300€TOHHOE KOJIBII0 JUAMETPOM U BHICOTON | METp, yCTaHaBIMBaeMOe
KOHILIGHTPUYHO C BBIBOJAOM. YCTb€ B BHJE JPEHAXHOM TPyOBbl C BOJOKHHUCTBIM (PUIBTPOM
BBIBOJIUTCS 3a MPEZENbl OTKOCA KOJUIEKTOpa WK ero kapmana Ha 0,3-0,5 metpa. KoHueBas 4acTth
TpaHIIEH B 3aBUCUMOCTH OT CUTyallud W Tomorpaduu paccMaTpUBAEMOro MOJsS B YCIOBHSIX
CEIbCKOXO03SMCTBEHHOTO MPOM3BOJACTBA Y30€KucTaHa Ha JiauHE 4-24 MeTpa 3aroyHSIeTCsS N0
Bepxa MPUPOJTHON MeCUaHO-TPABUHHON CMEChIO C OTCOPTUPOBKOM (hpaknmii kpymaee 60 MMm. Dta
3achIllKa CIYXKUT MPUTPY3KOW BBIMIEIEKAIIETO T'PYHTAa B TpaHIIEe M JJISI XOPOIIEro OTBOJA
OpOCHUTEIBHOI BOJABI, COOMpAIOIIEIiCs B KOHIIE MOJIS B MPOLIECCE MOJTUBOB.

Ha puc. 2 n3o0pakxeHo TUIIOBOE MONEPEUHOE CEUYECHUE BOJONPUEMHON YacTH JpEHaKHON
JIMHUU, CTPOSILIENCcs y3KOTpaHUIEHHbIM crioco0oM. CyIIHOCTh HOBH3HBI COCTOUT B TOM, YTO
HIDKE JTHA TPAHIIEW M3TOTABIMBACTCS JIOXKE B MAaTEPUKOBOM TPYHTE HEHAPYIICHHOW CTPYKTYPHI
rnyounoit 0,65 nuamerpa TpyObl M IIMPUHOW, OOECIEUMBAIONICH HANPSIKCHHYIO TOCAIKy
IPCHAKHOW TOJUMEpPHOM TpyObl C BOJOKHHUCTBIM (PHIBTPOM IyTEM CXKAaTHS €€ IO
TOPU30HTAIBHOMY JMaMETPy U BBEIECHHUEM IO BEPTUKAIH J0 OTKa3a C OJHOBPEMEHHBIM CHSTHEM
cxxumaromiero nercrpus. [lo 6okaMm U cBepXy ApeHaKHAs JIMHHS 3aChIIACTCS CI0EM 3EPHUCTOrO
¢unpTpa pacu€tHoi TONMUIMHBL. Hax ¢uiabTpoM TpaHiles 3amojHsAETCsS A0 BEpXa PBIXJIBIM
TPYHTOM M3 BPEMEHHOIO0 OTBaja C TMOCIAEAYIOIINM YIJIOTHEHUEM. JlaHHas KOHCTPYKIUS
MO3BOJISIET OBICTPO U HAJIEKHO OTBOJUTH TPYHTOBYIO BOJY M3 30HBI pabOThI POIOIIETO OpraHa.
[Ipu SKOHOMHUHU 3€PHUCTOTO (PUIHTPA ITAa KOHCTPYKIHS 00ECTeUrBAET YBEIUUEHUE PACUETHOTO
CTaTUYECKOI'0 HAamopa rPYHTOBBIX BOJI U COXpaHsAET HEOOXOIMMOE BO/I03aXBaTHOE JCHCTBUE, UTO
obecreunBaeT BO3MOXKHOCTh HCIIOJIb30BaHUS €€ MPU YpPOBHE TPYHTOBBIX BOJI, MPEBBIMIAOIIEM
JTHO TpaHIIEH.

B mHacrosmee Bpems pa3paboTraHa W TATEHTYETCs HOBas, MOAUPUIUPOBAHHAS
KOHCTPYKIIMSI TOTIEPEUHOr'0 CEYEHHUSI BOJ03aXBATHOW YaCTU TOPU30HTAJIBLHON JIPEHBI 3aKPHITOTO
tuma. Moaudukanus CE4eHHs MO3BOJSET MPU COKPAIIEHUHM pacxoja 3E€pHUCTOTO (QHiIbTpa
YBEIUYUThH BOJJO3aXBATHYIO CIIOCOOHOCTH JPEHBI.

OpHako, KOHCTPYKIUS, W300pakeHHassh Ha pHC. 2, TpeOyeT COBEPUICHHOTO COEIUHEHHS
OTPE3KOB TOPPHUPOBAHHBIX TPYO M 3HAYUTEIBHBIX TOPAOOTOK YKIAJBIBAIOIIETO pabouero opraHa
npeHoykinamduka. [loBeIICHHBIE TpeOOBaHUS K COSAMHEHUIO OTPE3KOB JPEHAXHOU TpPyOBI
BBIPAXKAIOTCA B COXPAHEHUU €AMHOT0 HApYXHOTO AuMameTpa 3Toro coeauHenus. Hanpumep, kak
st0 caenyer uz AC Ne 1669227 (CCCP), xoTopoe B IpyroM BapHaHTE MOXET ObITh YCHUICHO
CBapkoil 0Tpe3koB rodpupoBaHHbIX TpyO0. CoO CTOPOHBI YKIAABIBAIOIIETO JPEHAKHBINA
TpyOompoBox pabouero obOopyaoBaHusi HeoOXogumo Oyner pas3paboTarh yCTpPOMCTBO,
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o0ecrneynBaroliee CkaTue IPEHAKHOM TPYOBI ¢ BOJIOKHHCTBIM (UIBTPOM MO TOPU30HTAIHLHOMY
IMaMeTpy U JOCHUIAIONIEr0 €ro Mo BEPTUKAIM 10 OTKa3a CO CHATUEM CKUMAIOLIETro NeHCTBUS.
UYroObl yIOBIETBOPHUTH BhIIIEYKa3aHHbIE TpeOOBaHMs, HE0OXoauMO ompeneinéHHoe Bpems. s
CTPOMTENICTBA TOPU3OHTAIBHOIO JpPEHa)ka 3aKpbITOrO THUIA B COBPEMEHHBIX YCIIOBUSX,
TpeOYIOUINX YCKOPEHHOTO PelIeHus, IpeyiaraeTcs yHUBepcaabHas KOHCTPYKIIHSL.

Ha puc.3 wu300paxkeHO TMONEPEYHOE CEYECHHWE HOBOW YHUBEPCAIBLHOW KOHCTPYKIIUU
TOPU30HTAIIBHON JIpeHBl 3aKpBITOro THMa, 3((HEKTUBHOCTH KOTOpPOHl obOecreynmBaeTcs 3a cCyUer
OIYCKaHUs JPEHaXKHOH TpyObl € BOJOKHHMCTBIM (UIBTPOM Ha AHO TpaHILIEH, IZle BbIpE3aHa
npusMa ¢ yriom 90-120°, a mo O6okaMm M CBepXy 3achlllaeTCsi CIOEM 3EpHUCTOro (UIbTpa
pacuéTHON TOmMHBL. [Ipu ypoBHE TpYHTOBBIX BOJ, MPEBBIIMIAIOIIEM JHO TpaHIUEH, YPPEKT
JaHHOW KOHCTPYKLUHU JOCTUTAETCA 33 CUET OBICTPOrO M HAJEKHOI'0 OTBOJIA TPYHTOBOM BOJBI U3
30HBI Pa0OTHl POIOLIETO OpraHa M MpenoTBpallaeT 00pa3oBaHUE MYJIBIBI B MPOLECCE OTPBITUSA
TpaHied. briaromaps sTomMy mpenoTBpamiaeTcss  KoJbMaTanus — (QWIBTPOB, a  TakKxke
IHIpOJIMHAMUYEeCKOe OMEHHE Ha CTEHKH TpaHIueH. J[peHa ¢ yHMBEpCalbHbIM CEUEHUEM paboTaeT
C YBEJIMYEHHBIM pPACUETHBIM CTAaTHYECKUM HAlOpOM TPYHTOBOM BOJABI, YTO NOBBIIIAECT €&
BOJI03aXBaTHOE JAeicTBUe. Bce ocTanmbHble MapamMeTpsl APEHbl aHAJIOTMUYHBI B IIEJIOM JApEHE,
onucaHHO# BbIlmIe (puc.2). DTa yHUBEpCcalbHAas KOHCTPYKLUHS HE TpeOyeT CKOJIbKO-HUOYIb
CepbE3HBIX JOPaOOTOK B KOHCTPYKIMU 000PYIOBaHUS YKJIaAbIBAIOLIErO ApEeHy pabodero opraHa
Y3KOTpaHIIEHHBIX APEHOYKIATIMKOB JTIOOBIX QUpM.

O6ocHOBaHUEM ISl OTKa3a CTPOUTH KOHTPOJIbHO-CMOTPOBBIE KOJIOJIBI IO Tpacce APEHbI
MOCIYKUJIU cieaytone (GakTopsl - 3TO KeJlaHWE BBIMOJHATH MPOKIAAKY APEHAXKHOW JMHUU
HEIPEPBIBHO U OCTaBIATh €€ LEJbHON B mpolecce 3KcIuryaTauuu. JpyruMm (pakTtopom sBUIUCH
HallM HAOJIOJIEHUsI 32 COCTOSIHUEM T'OPU30HTAIBHBIX JPEH 3aKphITOrO0 THIA, MOCTPOCHHBIX B
nepuoa 1959-1995 rr. B pasnuuHbiX Xxo03siicTBax [omognHoi u JIKM3akckoW cTenu. OTH
HAOJIIO/IEHUsT TIO3BOJIAIOT YTBEPXKAAaTh, YTO ONMCAHHbIE HOBBIE KOHCTPYKUMHU (puc.2 u 3) He
MoTpeOyIOT B OMKaiime 55 JeT OYHMCTKU MOJIOCTH APEHaKHOTo TpyoOompoBoaa. HabmrogeHus
BEJMCh METOJOM BCKDBITHS TOPU3OHTAIBHBIX JPEH 3aKpBITOTO THUIA M aHajlu3a COCTOSHUS
JTPEHAXKHBIX TPYOOTIPOBOJIOB M3 acOECTOIIEMEHTHBIX U KEPAMUUECKUX (TOHYAPHBIX) TPYO MIMHOM
50 cM ¢ KOHMYECKMMHU Cpe3aMu Ha KOHIAX; KepaMUYECKUX (TOHYAPHBIX) TpyO AnuHOM 33 cMm ¢
IJIOCKUMH  TOpPIIAaMH; KepaMHUYecKUX (TOHYApHBIX) pacTpyOHbIX TpyO mmuHOM 50 cwMm;
MOJIMMEPHBIX TOPpPUPOBAHHBIX TpyO Oosbmioi umHBL Bcee BblmenepedncieHHbIe TPYOb
YKJIaJbIBAJIUCh C KPYIOBBIM 3E€PHUCTBIM (DUIBTPOM; MOJIMMEpPHbIE TOQPUPOBAHHBIE TPYOBI
00JBIION JUIMHBI C KPYTOBBIM CHHTETUYECKUM BOJIOKHUCTBIM (UIBTPOM H JBYXCIOWHBIM
GuUIbTPOM M3 BOJOKHHMCTBIX M 3€PHHUCTBIX MaTepuayoB. [IpeHakHble TpyOONpPOBOABI APYIHX
KOHCTPYKIMH He HaOMI0Januch B CBSI3U C OTCYTCTBHEM HHXKEHEPHOI'O U MPOMBIIUICHHOTO
uHTepeca Kk HUM. CrenyromumM (HakTopoM 000CHOBAHMS HEHAJOOHOCTH KOHTPOJIbHO-CMOTPOBBIX
KOJIO/IIIEB TIO0 Tpacce APEHaKHOW JIMHUU MOXET CIYXKUTh O4YeHb Manbli o0bem (7-25 %) ux
UCIIOJIb30BAHMSI IIPU OYUCTKE IOJOCTHM M PEMOHTE ApPEHaXHbIX TpyOompoBoaoB. Ilpu sTom
OCHOBHOH 00beM 3THX pabor (6omee 70 %) BwImonHseTCS 4epe3 HIyp(bl, OTPHITHE KOTOPBIX
IIPOU3BOJUTCS MO KOOPAMHATAM, ONpPENEIseMbIM B MPOLECCE PEMOHTAa M OYUCTKHU. YeTBepThIM
¢dakTopoM B 00OCHOBAaHMU HEHAJOOHOCTU CTPOUTEIHCTBA KOHTPOJIBHO-CMOTPOBBIX KOJIOIIEB
CIIy’)KaT UX BBICOKAas TPYJOEMKOCTh M HCKYCCTBEHHOE HapyLIEHHE LEJIOCTHOCTH JIPEHAKHOTO
TpybonpoBona. Kpome TOro, BO3MOXHBI MOSBJICHUS OKOH JUISl 3aCOPEHUS U 3aHOCA IPyHTa IpH
HapyIIEHUH TEPMETU3AIUHA CTHIKOB JPEHAXHOTO TPyOOTpoBoAa ¢ 00CaaHON TpyOOil KOJIOAIa U
caMoro Kojoana npu cOOpKe ero M3 OTIENbHBIX 3IEMEHTOB. [IATBIM (akTOpoM SBISIOTCS
Ha3eMHbIE YaCTHU KOJIOJLEB, KOTOPHIE CO3JAIOT ONpeAeNIeHHble TPYIHOCTH A paboT MallMH,
UCIOJIb3YEMbIX B CEJIbCKOXO3SHCTBEHHOM IIPOU3BOJCTBE. BMecTte ¢ 3THUM, CTPOHMTENBCTBO
KOHTPOJIBHO-CMOTPOBBIX KOJOJIEB CIEIYyeT CUUTaTh O0sA3aTEeIbHBIM B MECTaX HW3MEHEHUs
HAIPaBJICHUS TPACChl APEHAXKHBIX JIMHUMA U CIAUSHUS ApeH. Ilpu 3TOM MX BHYTpEHHUH TUaMeTp
JOJDKEeH ObITh He MeHee | MeTpa.
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B Hacrosmiee BpeMsi pa3paboTaHa M MATEHTYETCS HOBAash KOHCTPYKIHS KOHTPOIBHO-
CMOTPOBBIX  KOJIOJIEB, KOTOpas JAOJKHAa OOECNeuYuTh XOpPOUIYyI0 TEXHOJOTHUYHOCTh U
SKOHOMHUYHOCTb UX CTPOUTENILCTBA U HAJIEKHOCTh B AKCILTyaTallUH.

PannoHanbHble  CIOCOOBI  CTPOUTENBCTBA HOBBIX  YHUBEPCAJIbHBIX  KOHCTPYKIUN
TOPU30HTAJIBHBIX JIPEH 3aKPBITOTO THUIA CKJIAJBIBAIOTCS U3 CIEIYIOIIMX OCHOBHBIX ONepauil u
MOCJIEIOBATENIbHOCTU UX BblNONHEHUs. [lonroraBnuBaercs myTh A APEHOYKIATYNKa IIUPUHON
3-3,5 metpa. Ilo Tpacce MOHTHpyeTCs ApEHaXHBIH TPyOONPOBOA M3 OTPE3KOB IMOJIMMEPHBIX
ropupoBaHHBIX NEePHOPUPOBAHHBIX TPYO C BOJOKHUCTBHIM (uibTpoM. [Ipokmaaka apeHakKHOU
JUHAMA HAYMHAETCS OT BOJONPUEMHUKA (KOJUIEKTOpA) C BBIMYCKOM JIPEHAXHOW TPYyOBI C
BOJIOKHUCTBIM (umibTpoM 3a mpenensl oTkoca Ha 0,3-0,5 merpa. [IpeHOyKIamuuK JOJDKEH
MepeABUTATLCA K HaYally APEeHBI 0€3 KaKux-1u00 3aJepKeK U IIUTEIbHBIX 0CTaHOBOK. C caMoro
Hayaja JpeHbl B TPAHILEIO 3aChIIAeTCid 4yepe3 APEHOYKIaJAYUK 3€PHUCTBIN (UIBTP pacueTHBIX
pasmepoB. Ilocne yknaaku nepBbix 15-25 MeTpoB ApeHbl KOHIIEBASI YACTh TPAHILEH 3aNOJIHSAETCS
JIOBEPXY TPHUPOJHON IEeCUYaHO-TPABUHHOW CMEChI0 C OTCOPTHPOBAHHOW Qpakiueld KpynHee
60 MmM. BBIOAHATBCS 3Ta omepauus MOXKET CHEUAJU3UPOBAHHBIMU  MAalIMHAMHU -
neperpyxaTesiMd  ChIIIydYuX MaTepuaioB MWIM aBTocamocBaiamu. I[lpouecc HempepbIBHON
paboThl pEHOYKIaAuuKa TMOJACPKUBACTCS C MOMOIIbIO THJPABIMYECKOTO0 3KCKaBaTopa c
pabourmM 000pyIOBaHHEM JBYXUYENIOCTHOTO rpeiiepa B KOMIUIEKTE C TPAKTOPHBIMH TEIEKKAMU
JUIsl TEPEBO3KM TpyHTa BMECTHMMOCTBbIO 9-15M?, cnenuanu3upoBaHHBIX IeEperpyskarenei
CHIMMYYUX MaTEpPUATIOB WM C IOMOIIbIO aBTOOETOHOMENIANKHU. 3achiliKa TpaHUIEH TOBEpXY
IIPOU3BOJUTCS TPYHTOM M3 BPEMEHHOTO OTBajia C MOMOUIBIO CIELUATU3UPOBAHHBIX 3achlllaTenen
i O0ynpao3epoB. PaboTa Oyiabpa03epoB MpH 3acChIlIKe TpaHLIEH AOJKHA OPraHU30BBIBATHCA B 2
npuéma: HaJIBUXKKOM IPyHTa HA 3aCHIMAHHYIO YacTh TPAHIIEH U 3aT€M BJOJIb TPaHIIEH, HACTyHas
Ha yXOJSAUUH JPEHOYKIIaTUUK.

Crenyer TakXe BOCIOJb30BATHCA OIBITOM CTPOUTENBCTBA 3aKPBITBIX JPEH, KOrja
BEpXHHH cl0i (pubTpa 3achIlaeTcsl 3alUTHBIM ciioeM rpyHTa Toimmuon 0,3-0,5 meTpa myTtém
Cpe3ku OepM TpaHIIeu ¢ 00EHX CTOPOH C MOMOIIBIO CIIEIHAIIBHOTO MTPUCTIOCOOTICHUS.
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PucyHok 1. TpaanUmMoHHas KOHCTPYKLMNS
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PucyHok 2. Hosas adheKTBHas KOHCTPYKLMS
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PucyHok 3. Hosas yHuBepCanbHast KOHCTPYKLMS

TunoBbIe NonepeyHbIle CeYeHNs BOA03aXBaTHON YaCTH FOPU3OHTaNbHLIX APEH 3aKPbITOro TMNa
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JIpeHOyKIIaquuK 3aKaHYMBAET NPOKIANKY JPEHAXHOW JHMHHWH, BBITIYONsas pabouee
o0opynoBaHue, a JpeHa)xHas Tpyda ¢ BOJOKHUCTHIM (YUIBTPOM IJIABHO BBIBOJAMUTCS MO OTKOCY
320051 Ha MaTEPUKOBOM TPYHTE Ha JIHEBHYIO IOBEPXHOCTh, IJI€ YCTaHABIMBaeTCs obOcaaHas
TpyOa M KpbIIIKa ¢ 3aMKOM. DTH OINEpalUM BBINOJHAIOTCA BPYUYHYIO. YIJIOTHEHHUE OOpaTHOM
3aChIIIKK TPYHTA B TPAHILIECI) PEKOMEHAYETCS MPOU3BOAUTH MPU HATUYUU OPOCUTEIHHON BOIBI
MyTeM TPOKJIAAKH TOoPpUpPOBaHHOU mNephopupoBaHHOW TPyObl nuameTpoM 63 MM B CpeaHel
YacTU 3aChIIKH BJOJL TPAHIIEH MO OOJBINOW JJIWHE AJisi MPOMycKa BOABI C HEOOIBIIUMU
pacxogamMu.

CTpoUTENbCTBO KOHTPOJIBHO-CMOTPOBBIX KOJIOJIIEB B MECTaX, YKa3aHHBIX BBIIIE,
BBITIOJIHSIETCSL MOJIYMEXaHU3UPOBaHHBIM crnocoboMm. HoBbIM B TexHoOruu siBisieTcss cOopka
neTaneit o0canHol TpyObl U €€ coeqMHEHNE ¢ IPEHAKHOW JIMHUEH C UCTIOIb30BAHUEM B KQUeCTBE
YIUIOTHEHHS MMOPOU30JIOBBIX Mpokiaaok. [lo HapyxHOMY nuametrpy obcaaHOW TpyObl B MecTax
MOAXOJa JPEHAXHOW JTUHUM MPOU3BOJIUTCS 3aChIllKa 3epHUCTOTO (QuiabTpa. OcranbHas 4acTh
nasyxu Mexzay oOcagHoil TpyOoil KoJioAlla M MaTEepPUKOBBIM TPYHTOM 3allOJHSETCS TPYHTOM
xuakot koHcucteHuu (AC Ne 1051158). Drta omepauusi BBINOJHSETCS C IMOMOIIBIO aBTO-
pacTBOPOMEIIAIKH.

CtpouTensCcTBO HOBOM YHUBEPCAIBHOW KOHCTPYKLMHM TOPU30HTAIBHON IPEHBI 3aKPBITOrO
THMAa W PalMOHAIBHBIE CIIOCOOBI BBIMIOJHEHUS OINEpaluil MO3BOJSIOT COKOHOMUTH 10 40 %
3epHHUCTOrO0 (HIBTpA, yYMEHBIIUTH IUIOTHOCTh JApeHaka Ha 9 % W CHHU3UTH CTOMMOCTH B
1,35 paza. B mpomecce skcruryatalud TakuX JIPEH pacxXxoJbl Ha WX COJIep)KaHUE B pabouem
COCTOSIHMM COKpatsTcs B 6-18 pas.

JlanHble TmpemsioxKeHUs OJOOpEeHbl W MPUHATHL MPU MNPOSKTUPOBAHHH CHUCTEM
TOPU30HTAJIBHOIO JpE€HaXka 3aKpbhITOTO THUIA Y3TUIPOMEIMOBOAX030M. PekoMeHmauuu 1o
BHEAPEHUIO  ATUX  NPEIJIOKEHUW  NOPUHATBL  ATEHTCTBOM 1O  PECTPYKTYpHU3aLUH
CENbXO3NPEANPUATHI NIPU OCYIIECTBIEHUHN MPOEKTOB B AKAJITHIHCKOM paiioHe ChIpapbUHCKON
o0nacTu.

YK 681.5:626.81

HOBbIE UH®OPMALMOHHbLIE TEXHOJIOIM'MX B NOBbILLEHUN
QPPEKTUBHOCTN YNIPABJIEHNA U MOHUTOPUHIA BOOHBbIX
PECYPCOB B UPPUTALUMOHHbLIX CUCTEMAX PEYHbIX BACCENHOB

M.P. Hkpamoesa, C. bamuuwes
CAHUHUPH um. B.J]. ’Kypuna

O¢ddexTuBHas u onepaTuBHas paboTa UPPUTALUOHHBIX CHCTEM BO MHOI'OM 3aBHCHT OT
OecrniepeOOHOr0 (YHKIIMOHHPOBAHHS CBSI3M MEXIY YIPABICHUEM HPPUTAIMOHHBIX CHUCTEM B
peuHoMm OacceilHe U ero o00BEKTaMH, BO3MOXXHOCTH UCIOJIH30BAHHUS COBPEMEHHBIX
MHPOPMAIMOHHBIX TeXHOoJorui. Jlms 93Toro HeoO6Xoaumo oOecnedyuTh HUX CHCTEMaMHU
aBTOMATH3allMd ¥ KOMIIBIOTEPU3AINHU, CICIUAIBHBIMH MPOTPAMMAMH, IO3BOJISIONIMMU
IJIAaHUPOBATh BOJOpACIIPE/CICHHE C Y4YeTOM CIpoca Ha BOJY BCEX OTpaciieil HapoJIHOTO
X035UCTBa, ¥ OMEPATUBHO TEpepaCIPEIeTATh C YYETOM BOAHOCTH T'0Jia, U IIPU ATOM pacrojiaraTh
JOCTOBEPHBIMHU JJAHHBIMHU.

Onnako, B HacToOsIIee BpEeMs CYIISCTBYIOIIAs CHCTeMa mepenadyd WHPOpMAINH, ee
HAaKOIUICHWSI M XpaHCHHUS HE IO3BOJISICT CBOCBPEMEHHO aHAJIU3MPOBATH M ONEPaTUBHO
KOPPEKTUPOBATh IIJIaH BOJAOIMOJIL30BAaHUS W BOJOPACHPEACIICHHS COTJIAacHO CO3/aBIICHCS
cutyaruu. TeM OoJiee, HET BO3MOKHOCTH Hay4YHO OOOCHOBAHHO MPOTHO3UPOBATH JATbHEHIITYIO
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KapTUHY BOJOOOECIEYEHHOCTH B paMKaX KOHKPETHOTO peyHoro OacceiiHa WM UPPUTraluOHHON
CUCTEMBI.

B cBs3u ¢ Bblliecka3zaHHBIM, pa3paboTKa U BHEIPEHHE COBPEMEHHBIX MH(GOPMALMOHHBIX
TEXHOJIOTUH, CIOCOOCTBYIOMIMX MOBBICUTH 3(PHEKTUBHOCTH YIPaBICHUS BOJHBIMU PECypCcaMu U
MIO3BOJISIOIIMX YCIEIIHO BECTM WX MOHUTOPHHI, SIBISETCS aKTyalbHOW 3amadeil. [lpum stom
UCIIOb30BAHUE €IMHOW MporpaMMbl M ONEpaTUBHAs Mepenada MHGOPMAIUU MEXAY
yOpaBlIeHUSIMU MMUHCENBBOAX03a W MPPUTAllMOHHBIMM CHUCTEMAMHM CYILIECTBEHHO TIOBBICUT
3(PeKTUBHOCTH PAOOTHI CIICITUAIUCTOB.

B pamkax mpoekta 'HTII Ne A-7- 361 «Pa3pabGorka 6a3bl JaHHBIX U KOMIBIOTEPHOM
MpOrpaMMBbl JUIsl OMEPATUBHOTO YIpPaBJIEHHS BOAHBIMU pECypcaMd B paMKaX HpPpPUTAllMOHHBIX
cucreM (Ha npumepe Illaxpyn-JlyCTIMKCKON HpPpUTrallMOHHON cHUCTEMBI)» ObLT pa3zpaboTaH
nporpamMmMHbId  KoMIuieke «BIS» - ©GacceliHoBas wuHOpMammoHHAs CcHCTeMa, KOTopas B
HACTOSLIEE BpEMs YCIIEIIHO IPUMEHAETCS.

[Iporpammubiii  komiuiekc  BIS  mo3Bonsier  yuuThiBaTh  cnenMUKY — KakIoOH
UPPUTAIIMOHHON  CHCTEMbl, M TpH HEOOXOAMMOCTH, MOJEpHU3UpoBaTh. lIporpamma
YCTAHABJIUBAETCS B KOMIIBIOTEPHI CIEIUAINCTOB, M €€ aJamnTaius MPOU3BOAUTCS C YUYETOM
cenu(pUKN KaKJ0W HPPUTALIUOHHON CUCTEMBI.

Jnst KOppeKTHOM paboThl WH(POPMAIMOHHOTO KOMILJIEKCA HEO0OXOIWMO MHUHHMAaIbHBIC
TEXHUYECKHE TpeOOBaHMS JJIi KOMIBIOTEpa, MMEIOIIEro KOH(Urypauuio, MoAIep KUBAIOIIYIO
pabory MS Office 2000: mpomeccop ¢ MuHHManbHOW Yactotoi 1500Mh, mMuHHMaIbHAs
onepatuBHas namsate O3Y B mpenenax 256 Mb, nuckoBoe mpoctpancTBo He MeHee 200 Mb.
[Iporpammuas ocnamenHocts: MS ACCESS, MS EXCEL, ARCHVIEW.

Onucanue MoayJieil NPOrpaMMHOI0 KOMILJIEKCA

Monynu DO yHKIUSA

Wntepdeiic, mporpaMMHBII MOAYIb, OOBEIUHSIONMN BCEX COCTABISIOLIUX
moxayneit (BD, WBC, GIS) B oguH 010K ¥ BBITIOJHSIOMNN UX 3aITyCK.

IF ObecrieynBaeT onepaTUBHBIN JOCTYN K JI0OOMY M3 KOMIIOHEHTOB KOMILJIEKCA, HE
UCIIONIB3YS JOTIOJHUTEIBHBIX IIPOrPAMMHBIX CPEICTB.

IIpenocrasisercs KpaTkoe ONUCAHUE KaXJO0r0 KOMIIOHEHTA KOMILIEKCA.

baza nannbIx cozmana B MS Access, HAaKaruIMBaeT JaHHBIE 10 00BbEKTaM Pa3HOTO
ypOBHH U IIO3BOJILACT BCCTH HUX MOHI/ITOpI/IHF. 06nerqaeT BBIIIOJIHCHHUC pa6OTbI
WCII0JIb30BAHUEM CTAHJAPTHOT'O OMEPAIMOHHOTO METO/IA.

BD

BrimonHsieT omepaTUBHBIM pacyeT BogHOTO OanmaHca Ha 0ase mporpamMmbl MS
WBC | Excel. Ocnamienne 3JI€KTPOHHOW JHUHEWHOW CXEMOW HWPPUTAIMOHHBIX CHUCTEM
MO3BOJISIET MPOU3BOJIUTH HATJSAJHO OTOOpa)KaeMblii pacueT IUIaHUPOBAaHMS,
BOJlOpacnpeeneHus u 0agaHca.

[IpencraBnser co0oil reonmHPOpPMAMOHHYIO 0a3y JaHHBIX, HCIOJIb3YIOUIYIO
GIS ArcView. 31ech colepKuUTCs BHU3yaidbHas WHQopmaius o KapTtorpaguieckux
00BEKTaX M CBSA3AHHBIX C HUMH XapaKTepUCTHKAaX B paMKax 3a7ad JaHHOIO
nakKera.

[IporpamMmHBIE TIpOAYKT - OacceitHoBas wuH(opmanmonHas mnporpamma «BIS», B
HacTosIee Bpems agantupyercs st Amy-byxapckoro 6acceitna (Puc. 1). OH cocTouT u3:

- T'YC-kapThl Ha OCHOBE THAPOrpadUIECKON CTPYKTYpPhI pEUHOT0 OacceliHa;

- 0a3pl JaHHBIX, cojaepxkaimield MUuppoBbIE, TEKCTOBbIE U TpaduyecKue AaHHBIE H, MPHU
HE0O0X0aUMOCTH, (oToMarepuasnbl, KOTOpPHIE JETalbHO OCBEIIAIOT BCE acCMEKThl BOIHBIX
pecypcoB, BOJIONIOTpeOIeHNUS,

- DJIGKTPOHHON JIMHEHMHOM CXEMbl OPOCUTENBHBIX CHUCTEM C PAaCUETHBIM HHCTPYMEHTOM
JUIS TIJIAaHUPOBAHUS, BOJAOPACIPEICICHHS U COCTaBICHHs BOJIHOTO OajaHCca CHCTEMBI.
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Pucynok 1 - 300pakeHne BBOAHOTO MOTYJIsl HA MOHUTOPE

C momompio ArcView 3.2 co3nana oOmiereorpaduyueckas OCHOBa TeoMH(DOpPMAITMOHHON
cucTeMbl Tepputopun AmMy-bByxapckoro OacceifHa ¢ HCIOJb30BaHUEM TOMOTrpaUUecKuX KapT
macmraba 1:200 000, 1:100 000. 3ta ocHOBa COAECPKHUT CIEAYIOUINE TPYMIBI CIOEB: penbed,
BOJHBIE OOBEKTHI, AJMUHUCTPATUBHO-TEPPUTOPUAIBHOE JI€JICHHE, HAaCEICeHHbIE IyHKTHI,
KOMMYHUKAIIMOHHBIE CPEICTBA U JIP.

Crnenytomue TpeOoBaHUS MPU CO3JaHUU reorpaduieckoil HHPOPMATMOHHONW CHUCTEMBI -
I'MC - ObLIN BBIOTHEHBI:

- coznanue uHpopmannoHHbIX cioeB ['MIC no Tunam BbeIIEIEHHBIX 00BEKTOB,

- ycraHoBjieHue cBsizedt mexay cinossmu [MC u oObekTtamu 0a3bl JaHHBIX MO TPaHUIIAM
(KOHTYpaMm), TUHUSAM B TOYKAM,

- pa3zpabotka unterpainbHoit [ UC-monenu (B cocTaBe 0710Ka HHTEPIPETAIINHU PE3YIbTaTOB
pacuera), mo3BoJsiomed wucnoib3oBaTh [ 'MC-texHomoruto mnpu o0paboTKe U aHaIu3e
pe3yabTaTOB MOACIUPOBAHUS CUCTEMBI, UX 00BEANHEHUN U HHTEPIPETALIUH.

Ha xapte neranpHO mokaszaHbl 0OBEKTHI Ha Tepputopun Amy-byxapckoro Oacceiina, rae
(GYHKIIMOHUPYIOT S5 HPPUTANMOHHBIX CHUCTEM, KOTOphle oOecmedyuBaioT Bojod byxapckuii u
Hagowniickuii Bunostel: AMy-Kapakynbckasa UC nocrasnser Bony B Anarckuii, Kapakynbsckuil n
Konpopckuii paionsl; [laxpyn-Ayctaukckas UC nocrtaBnsier Boay B byxapckuii, Karanckui,
Kapayn6azapckuii paifonsl u ropoa byxapy; Xapxyp-Iyabunckas NC obecrneunBaer Bomou
BaOkenrckuii, Ilemkyiickuit u Pomurtanckmii paifonsl; Tampabor—XKunBanckas HC
obcimyxuBaer I['wxnyBanckuii u Iladpukanckuit paitons; Tampabor-Yprauynbckas HMC
nocrtasisaeT Boay B K3puttenunckuii u HaBouniickuii paitonsl HaBouiickoro Buiosita.

MaccuB 0CHOBHOW MH(OpPMAIIUU COCTOUT U3 TeXHUYECKHX AaHHbIX no ['TC, npomyckHo#
CITIOCOOHOCTH, CBSI3M MEXKIY YPOBHSMH W pPAacXoJamMu BOAbI, KO3 HUIIMEHTOB IOJE3HOTO
NEUCTBUSI - TPOSKTHBIX U (PAKTUYECKHX IO HPPHUTALMOHHBIM CHCTEMaM, MarucCTPaIbHBIM
KaHaJlaM, OPOCUTEIbHOM CeTH, CpeIHEICKAAHbIX U CPETHEMECSYHbIX JaHHBIX M0 PacxXxoJaM BOIbI
B CTBOpPAax T'MJPOIIOCTOB, M0 OOKOBOI MPUTOYHOCTH, BOJ03ab0paM u Bo3BpaTHbIM Bojxam (K/IC,
CTOYHBIC BOJIbI), 00bEMaM CTOKa.

Briox moBepXHOCTHBIX BOJ BKJIIOYAET TMJPOJIOTHUI0O OCHOBHBIX MCTOYHHKOB: AMyNapbu U
3apadmana. OH COCTOMT W3 pa3aeyioB (GopMUpPOBaHHS, pacHpeicieHUs, MOTPEOICHUS |
MCIOJIb30BaHMSI BOJHBIX PECYPCOB.

Pa3nen pacmpeneneHuss BOAHBIX PECYpCOB  BKJIIOYAeT HUPPUTALMOHHYIO  CETb,
TPAHCIIOPTUPYIOUIYIO BOAY, CHUCTEMY, MOJAIOUIYI0 BOJIY W3 IOBEPXHOCTHBIX M TOJ3EMHBIX
MCTOYHHUKOB JIJIS LIeJiel BOJIOCHA0KEHUS, 00BbEKTHI YIPABICHUS — PETYIUPOBAHUS PEYHOTO CTOKA
(BomoxpaHWIHIA), pacnpeaesaeHus (IeIUTeNn) 1 Boonoaa4du (Bo103a00pbl, BOJIOBBIICIHI).
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Lenpto co3znanusi 6asvl OauHulX SABISETCA BBIMOJIHEHHE MOHMTOPHHIAa M TPOBEICHHUE
aHajM3a BOJAOIMOTPEOJICHHS U BO103a00pa, UCIONb3Ys pa3paboTaHHBIH MOJIEIbHBIN KOMILIEKC 110
OLICHKE MPUTOKA BOJbI, MOJOOPY pAaIMOHAJIBHBIX PEXKUMOB pacHpeleieHUs] U IO OICHKE
UCIIOJIb30BaHMUS CTOKAa KaHasoB. CTaBWiach 3ajada MoJ00paTh PEXKHUMBI, YJOBJIETBOPSIOLINE
TpeOOBaHUSAM HPPHUTALUKA, MUHUMHU3UPYIOLUIUE MOTEPU U BO3MOXKHBIE ACPHUIMTHI OPOIIAEMOI0
3eMIIeeaus.
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Pucynox 2 — ®opwma 1151 BeIeHUs MOHUTOPUHTA PaOOThI BOOXPAHUIIHIIL

[Ipu sTOM OBUIM YUYTEHBI BOAHOCTh roja (MO CTOKY peKu AMynapbs), TpeOOBaHUS
MUTHEBOTO BOJOCHAOXKEHMs, TpeOOBaHUS HWPPUTALMOHHOTO KOMILJIEKCa M BOJHBIM OanmaHc
BOJI0TOKAa. BOJHOCTh rofja — OCHOBHOM (pakTOp, MPUHATHI HAMH B KayeCTBE JTUMUTHUPYIOIIETO
MPUTOYHOCTh. PacyeTsl BHIMOIHEHBI IO IBYM BapHaHTaM BOJHOCTHU:

- Pacuernsriii rox 90 % oGecrniedeHHOCTH (MAJIOBOIHBIN ),

- Cpennuit mo BogHoctu rox (50 % obecriedueHHOCTH).

[Toarorosnensl Gopmbl A co3aaHusl 0a3bl JaHHBIX MO 3€MEJIbHBIM U BOJHBIM pecypcam,
THIPOCOOPYKEHUSIM MO OacCceiiHy U OTIENBHO MO KaXKJ10M MppuUranoHHoi cucreme. Hampumep,
Ha puc. 2 mpexacraBieHa (opma s BeIEHHS MOHUTOPHHIAa paOOThl BOAOXPAHMIMIL. 3IECh
BBIJICTISIETCS. KOHKPETHOE BOJOXPAHHWIHUIIE KaK OOBEKT, rojJ MPOCMOTpa U PEexXHUM paboThl
(TpUTOK WM OTTOK) WM OO0OBEMBI BOJABI B BojoXpaHwmiuine. [Ipu >xelmaHuu MOXKHO JT00aBUTH
apyryio uadopmamuio (morepu, 3auieHue u Ap.) Madopmanus BeigaeTcs mo aekaaam. MoxXHO
MOJIYYUTh €XKEIHEBHYIO, CPETHEMECSUHYIO HIIU TO/I0BYIO.

Ha puc.3 u 4 npeacraBneHsl ¢GopMbl, BKIIOYEHHBbIE B 0a3zy JaHHBIX IO KaHallaM,
UPPUTallUOHHBIM  CHCTeMaM, KyJabTypaM, HOpMaMm IIOJHMBa, NOTpeOHOCTH B BOJAE U
BOJIONOTPEOJICHUIO, XapaKTEPUCTUKAM  KOJIJIEKTOPHO-ApeHaxHOW cetu. Jlius mpocMoTpa
TEXHUYECKHX XapaKTepUCTUK HEOOXOJMMO BBIOpaTh KOHKPETHYIO MPPUTALMOHHYIO CUCTEMY U
paiioH. BBIXOOWT mepeueHb BOJOTOKOB, PACIOJOKEHHBIX Ha TEPPUTOpUU paiioHa. BriOpar
KaHaJl, MOKHO INPOCMOTPETh TEXHUYECKHE IaHHbIE MO JaHHOMY KaHaiy. MHdopmanuio mno
pacxo/iaM KaHaJOB TaK)K€ MOKHO MOJIYYUTh, MIPOJIENIaB BhIIICTIPUBEACHHBIE ONepalii. 3HaYCHUS
pacxoloB MOXHO TOJYYUTh €XKEIHEBHbIE, CpEIHEACKAIHbIe, CpeIHEMEeCSYyHble, a TaKKe

CPEIHETOIOBBIC.
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Pucynok 3 — ®opMbl a1 XpaHEHUsl JaHHBIX 10 TEXHUUYECKUM XapaKTEPUCTUKAM KaHaJOB,
pacnpe/eneHus BoJbl U BOJONOTPeOICHUS

OnepaTuBHBIA KOHTPOJb 32 pacHpeleleHHEM U HCIOIb30BAaHUEM BOJbI, a TaKkKe
MOHUTOPHUHI JOCTHTaeTrcsi Onaroaaps TOMY, UYTO BOAOOAIaHCOBBIE PACUEThl BBIMOJHAIOTCS
MIOCJIEZIOBATENIbHO CBEPXY BHU3 110 TEUEHHUIO OT BEPXHEro BOJ03a00pa K CIEAYyIOIIeMy 3a HUM U
JUISL KaXJIOTO TAaKOTO YYacTKa OMNpEeNessioTcsl HEeBsI3KM cToka. I[lo BenuymHEe HEBS30K CTOKa
MOKHO pe€albHO OIpeNeTUuTh BO3MOXHBIE NepeOopbl M HEI000pHl BOABI B HMPPHUTALMOHHBIC
CUCTEMBI.

Pa3paboran unrepdeiic moab30BaTens U pyKOBOJCTBO IO UCIOJIB30BAaHUIO TPOrpaMMel. B
nupektopun "c:\GW" pacnonoxensl ocHoBHbIe pacueTHble moayian RPI1.EXE, RP2.EXE, a
Takke 0a3a JaHHBIX. MICXOAHYIO U pacueTHYI0 MH(POPMALMI0O MOXKHO MPOCMAaTPUBATh (BBOAUTD,
KOPpPEKTHUPOBAaTh) Kak depe3 mHTepdeiic, Tak U depe3 TekcToBbie (aitnbl. UHTEpdelic cHabx)eH
CCBUIKAMH, KOMMEHTApHUSIMHU, CXEeMaMH W HE MPEJCTaBIsIeT TPYAHOCTH JUIsl MOJIb30BATEIIs.
ABTOMAaTHYECKH COOIIOJAETCA OUYEpPETHOCTh PAcUeTOB, OTKPHIBAIOTCS HAa KaXkKJOM JTare HOBbIE
KHOIIKH, (DOPMBI, UTO CHIKAET PUCK BBOJA HEBEPHOI MH(pOpMAIUH.

Pabora B MeHI0O HauMHAETCS C BHIOOpA pacYETHOTO ydacTKa, MOCJE 4ero BBOASATCS (WU
MPOCMATPHUBAIOTCS, KOPPEKTUPYIOTCS) UCXOIHBIC JaHHBIC, BBIOIHIIOTCS pacyeThl (3amyCcKaeTcs
pacyeTHBI MOJYJb) M MPOCMATPUBAIOTCS pe3ylbTaThl. BxonHas W BbIxogHas uHQOpManus
MPEACTaBISETCSA B BUE TaOIHI] ¥ TpaduKoB.

HNHuTtepderic yBsI3pIBaCT AMHAMHYCCKHE MOJCITH, a TAK)KE€ HMMEET BBIXOJ K OallaHCOBOH
MOJIETIH CUCTEMBI (C IIarOM pacuera - MECsII).

Access 0aza mannbix wucnoiab3dyet SDE (Spatial Database Engine) nannbie s
oOcnyxuBanuss ArcView GIS Version 3.1., Omaromaps chneuuagbHOW Hporpamme,
MOJIJIEPKUBAIOIIEH MX COBMECTHYIO paboTy. Access 6a3za maHHbiX HakamuBaeTcs B PDF ¢aitnax.
[Tocne yctaHoBKM pacmupeHusi Access HakonuTeldbHbIH (aitn dbaccess.pdf paszmemiaercs B
av_gis 30\avdocs nupexTopumu.

PazpaboTka kaxxgoro 670ka 0a3bl TaHHBIX BKJIIOYAECT CTAHIAPTHBIC OMEpAINH, TAKHE KaK
pa3paboTKa CTPYKTYpbl 0JI0Ka, KOAUPOBKA OOBEKTOB, ONpeIeiIeHe HHPOPMALIMOHHBIX TOTOKOB,
JOTUYECKUX U (YHKIIMOHAJIBHBIX CBS3€H, MoAroroBka (opm u Tabmui, cOOp MaHHBIX IO
WH(POPMAIIMOHHBIM HCTOYHUKAM HIIA B PE3yNbTaTe CIEIHATbHBIX HCCIEIOBAHWH, WX aHAIH3,
00paboTKa [aHHBIX, HaMOJHEHHE 0a3bl, pa3paboTka wMoxayJel o00pabOTKM TEPBUUHOU
uHpopManuu, pacyeT TMPOMEXKYTOYHBIX U BBIXOJHBIX JAHHBIX C LEIbI0 TOJITOTOBKH
WH(POPMAITMOHHOTO O0O0ECIeUeHUsT Mojele, (HopMHUpOBaHWE AaHATUTUUYECKHUX 3alpOCOB H
OTYETOB.
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Pucynok 4 — ®opmbl a1 XpaHeHusl JaHHbBIX 110 Bojgopacnpenenenuto u KJ[C

Nudopmanmonnas mozenb o000IIaeT JaHHBIC, KaK Ha AdTare MOATOTOBKHA HCXOIHOH
uH(popManuu, TaKk ¥ MPU HHTEPIPETALNUH PE3YIbTAaTOB, MO CICHAPUSIM, B Kaue€CTBE KOTOPBIX
BBICTYIAIOT:

- CIIEHApUHU MAJOBOHOT0, CPEJHEBOHOTO UM MHOTOBOJHOTO TOJI0OB,

- CIICHApPHUH YIpaBJCHUs BOAHBIMH PECypCaMH KaK ONTHMAabHOE pacipeIesICHHe BOTHBIX
PECYPCOB MO TEPPUTOPUHU U BPEMEHH, YIOBIETBOPSIONIEE TPEOOBAHUSIM BOIONIOTpeOUTENEH,

- onleHKa dS(QQPEKTUBHOCTH HCIOIL30BaHUS CTOKA, NPEANOJararon@as MHUHUMHU3AIUIO
TEXHUYECKHX W OPTaHU3AMHOHHBIX MOTEPH IO ATaraM pa3BUTHS.

[Ipumenenune pe3ysnbTaToB paboThl OyneT CHOCOOCTBOBATh OpPraHU3ALMU IIEJIEBOTO U
pPalMOHAIBHOTO MCIOJB30BaHUS BOJHBIX PECYpPCOB, YJIYYIICHHIO OINEPATUBHOTO YIPaBICHUS
BOJHBIMH  pecypcamMu Ha  TeppuTopuu  OacceifHa, TOBBINICHHIO TapaHTUPOBAHHOTO
BOJI000ECIICUCHHUS, TTOBBIIICHUIO TOYHOCTH ydeTa M OTYCTHOCTH IPH HCIIOJIb30BAHHHU BOJHBIX
PECYpPCOB B paMKax UPPUTALIMOHHON CHCTEMBI.

JIMTEPATYPA:

1. AganTanust nporpaMmHoro komiuiekca Maik-11 mist pa3paboTku THAPOIMHAMUYECKOM
MOJIETTH MTPOTHO3UPOBAHUS BOJIOXO35HCTBEHHONW 00CTaHOBKHM B HU30BbsIX KybOanu: Otuer HUP /
HK® «Boara». — M., 2005.

2. COOpHUK TE3MCOB JIOKJIAJ0B MEXAyHapoaHOW koH(pepeHiuu «HaydHoe oOocHOBaHUE
U TPAKTUYECKOE HCIOIB30BaHUE YIPABIAOMMUX WHHOPMAIMOHHBIX CHCTEM BOIHBIMH U
3emenbHBIMH pecypcamuy / CAHUUPU. - Tamkent, 1996.

3. Microsoft Access. Cucrema ympaBleHUS PEISIUOHHBIMH 0Oa3aMH JaHHBIX IS
Windows. PykoBoncTBo nmosnb3oBatens - Microsoft Corporation, 1.
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YAK 626.810

NMPOBJIEMbl ABIN ®EPFAHCKOW OONUHbI U NYTU UX
NMPEOOONEHUA

A.M. I'anues, B.M. benozepuyes, B.U. Kum
CAHUUPH um. B.J]. ’Kypuna, Y3I'UIIPOBOIXO3

B cmamve uccnedyromes sHcuzneHHvle 60Npochl, ¢ KOMOPLIMU CIMAIKUBAIOMCS (hepmepbl —
ynenvl Accoyuayuii ooonoavzosameneii (ABIl) ®epeancrxou odonunvi. Ha ocnoee ananuza
MEeXHUKO-IKOHOMUYECKO20 0DOCHOBAHUA  OAlOMCs  Npedgapumenvhbvle PeKOMEHOAyuu no
pewenuto Hacyunolx npoorem ABII.

C opranuzanueir ¢GepMepcKUX XO3SHUCTB ISl YIPaBICHUS BOJHBIMH pECypcaMH Ha
BHYTPUXO35HCTBEHHOM YPOBHE, SKCILUIyaTallUk U OOCIyKUBaHUS (epMEPCKUX OPOCUTENbHBIX U
KOJUIEKTOPHO-JIpeHaXHBIX ceTeil Obutn co3manbl ABII. Bcero mo ®epraHckoil AonuHE HX
HacuuThiBaeTcs 491, a oOciyxuBaemas IUIONIAAb OpOIIaeMbIX 3emenb - 751,2 Teic. ra (Ha
20.09.2007 r.).

[Iponiecc cranosnenus ABII naxomutcss Ha HavanmbHOM 3Tame. [IpoGiem, ¢ KOTOphIMU
crankuBatotcss ABII, MHOkecTBo. Cpeayn HUX IJIaBHOM MPOOJIEMOH SIBISIETCS HECBOEBpPEMEHHAs
miata (¢epMepcKUMH XO3SHUCTBaMH JOJM CBOMX 3aTpaT IO YTBEPXKIACHHOM HMHU XKE CMeTe
pacxonoB ABII na roxa. [pyrue mpoOiembl - 3TO HU3KOE OOpa3oBaHHE PYKOBOAHUTENICH H
corpynankoB ABII, cnabas wmarepuanbHO-TeXHUYECKass 0a3a, H3HOMICHHOCTh TEXHHKH,
OTCYTCTBHE PEMOHTHOMU 0a3bl U IpyTrHe.

Bo Bpems mocemenuss ®DepraHcKodl JAOJUHBI TPYNNON 3apyOeKHBIX M MECTHBIX
cnenuanucToB ¢ 8 no 9 asrycra 2007 roga 1o coriiacoBaHUIO ¢ MECTHBIMM OPTaHAMH CEJILCKOTO
U BOJHOTO XO3fiicTBa OBUIO MPHUHATO peElieHHe O (OPMUPOBAHUU TMPOEKTHOW TEPPUTOPUHU
€IMHBIM MAaCCHBOM IUIOMAnbl0 48 ThIC. Ta (HETTO) C OXBAaTOM CEBEPHBIX M CEBEPO-3aMaJHBIX
yyacTkoB barmanckoro, Puimnranckoro u AnTblapblKCKOro paiioHoB. Kak m Bca dPepranckas
JOJIMHA, TEPPUTOPHUS TPOEKTa TMPEACTaBIsIeT CoO0H Teorpado-sKOHOMUYECKUNH PETHOH C
JIOCTAaTOYHO BBHICOKOPA3BUTHIM CEJIbCKUM XO35HCTBOM, MPOMBIIIJIEHHOCTHIO U HHPPACTPYKTYPOH.
JlanHast TpoekTHas 30Ha Oblia BeIOpaHa (Kak oOJHA M3 CaMbIX MNpPOOJEeMATHYHBIX) IS
coctapieruss TOO npoekTa «YnpaBiaeHue BOJHBIMU pecypcamu B Depranckoit qonunHe, gaza 1»,
BKJIFOYEHHOTO A peanusanuu B Crpateruto BecemupHoro banka. MIHBecTHIMM Ha peanu3anuio
npoekTa coctabisitoT 82,0 miH mosut. CIIA, u3 Hux kpeaut BecemupHoro 6anka - 65,0 MiTH 10711.
CIIA u copunancupoBanue [IpaBurenscrBa Y3bekucrana 17,0 mun nomn. CIIA, u3 HUX B BUE
OCBOOOXKICHHS OT HAJIOTOB M MOLUIKH - 9,8 muH moyut. CHIA.

Venemnas peanu3anus MOPOEKTa MO  YIYUYIIEHUIO HPPUTALIMOHHO-MEIUOPATUBHOTO
COCTOSIHMSI OpOILIAeMbIX 3€MeNlb BO MHOTOM 3aBUCUT OT MPAKTHUECKOH OopraHuzaunuu padboT Ha
BHYTPUXO3HCTBEHHOM YPOBHE BOJOIIOJIb30BaHUSA. Masbie pasMepsl pepMEepCKUX XO3SHCTB He
MO3BOJISTIM UM B OT/ACIBHOCTH BBIMOJHATH pPabOThl MO JKCIUIyaTallUM OPOCHUTENbHOW U
KOJUIEKTOPHO-IPEHAXHOW CETH, BECTH Y4YET M KOHTPOJb MMOJAaBAEMOW BOJBI U APYrue padOThI.
O6muM coOpanuem QepmepoB B 30He mpoekTa opranuzoBanbl 30 ABII, u3 Hux 14 B
AuntblapeikckoM paiione, 10 — B barganckom u 6 — B Pumranckom. Unenamu ABII sBistores
2888 depMepckux XO35UCTB, U3 HUX B: ANThlapblkcKoM paiione - 1006, barmanckom - 1027 u
Pumranckom - 855.

B 8 o6GcnemoBannbix ABII mrat corpynHukoB koisebancs ot 10 mo 24 yenoBexk.
3apabotHas miara npeacenareneit ABIT ot 44267 no 86970 cym B Mecsll, THAPOTEXHUKOB - OT
39644 no 53760 cym. [lomoOHbBIe KOEOaHUs B 3apIIaTe UMEIOT MECTO M IO JIPYTUM KaTETOPHUsIM
pabOTHUKOB.

B ABII paboraroT cnennaiucTsl ¢ pa3HbIM oOpa3zoBaHueM. Tak, Hanpumep, B ABII «bem
YIJIOH 3aMUHUY» cpeau 16 COTPYIHHUKOB HET CIENHAIMCTOB C BBICIIUM oOpa3oBaHHEM. TOIBKO
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TpOE HUMEIOT CpeaHee CheluaibHoe O00pa3oBaHUEe, OCTalbHBIE - CcpeaHee (IIKOJIBHOE)
obpazoBanne. B ABIl «KymrerupmoH THAPOTEXHUTH» OJWH COTPYIAHUK C BBICHIUM
oOpa3zoBaHHeM, OCTaJbHbIE UMEIOT cpeaHee (mKonbHOE). Huskas 3apabornas mnata B ABII He
MO3BOJIIET YKOMIUIEKTOBATh CHYKOy MNpOQUIBHBIMU CHEUATUCTaMU-THAPOTEXHUKAMH U
MEJIUOpaTOpaMH, OKOHUYMBUIMMHM WHCTUTYT HUPpPHUTAllUd U MEJIUOpallid, W APYrue BbHICIIUE
yueOHbIE 3aBEJIeHHU s, TOTOBSIINE KaJIphl THIAPOTEXHUUECKUX U MEIMOPATUBHBIX CIEIUAIbHOCTEH.

KonuyecTBOo cHenuaanucToB, MOATOTABIMBAEMBIX OTHUMH YYCOHBIMH 3aBEJCHUSIMH,
JOCTaTOYHO Juisi yKoMIuiekToBaHusi ABII uHXeHepamu-uppuraTopaMu U MeEITHOPATOpPaMU.
Opnako nns 3akperuienns: kaapoB B ABIT HeoOxoauMo ycTaHOBUTH MM 3apabOTHYIO IUIATy HE
HIUKE, YeM y paOOTHMKOB aHAJIOTMYHBIX CIEIUaJIbHOCTEN paiiceabBOIX030B.

MarepuanpHo-TexHnueckass 0aza ABII cmabas. OHM HEZOCTaTOYHO OCHAIICHBI
HKCKaBaTOpaMU U JPYroil TEXHUKOW s MEXaHU3UPOBAHHOI'O BBINOJIHEHUS padoT Mo
MO JEPKAHUIO UPPUTALMOHHO-MEJIMOPATUBHON cetu bepmepckux u IpYyTux
Bojonob3oBateneir. ABII pacmonararor B OCHOBHOM ycTapeBiield TeXHUKO# (Bbimycka 1980-x
ronoB), Koropsle ¢(usnueckun wusHomeHbl. ABII ocTpo HyknaioTcss B OOHOBICHHH TapKa
3emiIepoitHON TexHuku (Tads. 1.). CrnpocoM y HHX TMOJB3YIOTCS O€IOpYCCKHE KOJECHBIC
IKCKABAaTOPBI «YHUBEpcal», OyibA03epbl U MaIIMHBI TexoOcmyxkuBaHus. st pemieHus 3amad,
Bo3okeHHbIX Ha ABII B ycioBusix pa3sHoW yIaleHHOCTH (DEepMEpPCKUX XO3SIHMCTB, TPEOYIOTCS
TPaHCHOPTHBIE CPEACTBA JJIsSl OTIEPATUBHOTO PELICHUS TOBCETHEBHBIX BOIPOCOB.

Tabnuna 1 - Hanuuue u cocrostune napka rexuuku ABII B 30He mpoekTa

B TOM YHCIIE
HaumMeHoBaHmE TEXHUKU Bcero, mr. B paboueM B HEpaboueM
COCTOSTHUH COCT.
KOM3-6 7 5 2
MT3-80 11 9 2
l'a3-53 9 9
[orpy3uuk T-28 25 15 10
l'a3-51 3 3
MA3 1 1
C-100 2 1 1
3-304 2 2
T-40 2 1 1
[Tpunen 9 7 2
20-2621 13 5 8
'A3-52 5 5
laz-24 1 1
YA3-31512 3 1 2
I1Y-08 7 6 1
l'a3-3110 1 1
3un-130 2 2
T-100 Oynbmosep 1 1
[Torpy3uuxk 2 2
benzoBo3 1 1

B3aumooTtHomenuss ABII ¢ rocynapcTBEHHbBIMM HWpPPUTallMOHHBIMU CHCTEMaMu H
BTOPUYHBIMH BOJOIOJIb30BATEISIMU ONPEACIAIOTCA JONOBOPHBIMU COIVIAIICHUSMHU, B KOTOPBIX
OIIPEAEIISAIOTCA:

- TpaduK OCTABKH BOJBI IO CPOKAM U 00beMam;

- IOPSAJIOK Y4€eTa IOCTaBIsIEMOM BOJBI;

- IpaBa U 00A3aHHOCTHU JJOTOBaPUBAIOIIUXCS CTOPOH,;
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- OTBETCTBEHHOCTh CTOPOH, CaHKUMM W IITpagpl 3a HapyLIEHUS JOTOBOPHBIX
00513aTEIbCTB;

- IOPSAJIOK pa3pelleHns B3aUMHBIX IPETEH3UM.

Hna ABII wm apyrux  BOJOINOJb30BaTENel  OpraHamMu  BOJHOTO  XO3SMCTBA
yCTaHABJIMBAIOTCA JIUMHUTBI BOJbl HA OpPOLIEHME, HUCXOAs W3 INPHUHIUIA pPaBHOMU
BOJI000€ECIIEUeHHOCTU. B TeueHue MONMBHOTO Ce30HAa MPOU3BOAUTCSA KOPPEKTHUPOBKA JTUMHUTOB
BOJIbl HA BCEX YPOBHAX YIPABJIEHUS BOJHBIMHU PECYpPCAaMU B ClydasixX:

- U3MEHEHMS BOJTHOCTH UCTOYHUKOB MOKPBITUSI OTHOCUTEIBHO MPUHSATON;

- U3MEHEHHUSI TOTPEOHOCTU BOJOIOJIb30BATENE B CBS3M C HM3MEHEHUSMU MPHUPOIHO-
XO3SIUCTBEHHBIX YCJIOBUU.

B nepuonsl ManoBoabs NpU BOJHOCTH HHUXKE pacué€THOM, BOA03a00pHI IMOIJIEkKAT
MPOMOPIUOHATBLHOMY COKpAalleHUI0 1O BceMy OacceiiHy pekd, B 3aBUCHUMOCTH OT
CKJIQJBIBAIONICHCS M TPOTHO3UPYEMOUW BOJOXO3SIMCTBEHHON oOcTaHOoBKH. OCHOBHas MpUYUHA
BBEJICHUS OTPAaHUYEHUN — 0’KHUJ1aeMbli (TPOTHOZUPYEMBIiT) 1eUIUT BOJHBIX PECYPCOB.

B npoekTHbIX paiioHax (QakTHyeckue OOBEMbl TOJAaYM BOABI  ACCOIUAIMSAMHU
BOJIONIOJTB30BAaTENIe (PepMEpCKUM M JIPYrUM XO3sSMCTBaM OJWM3KM K IUIaHOBOM. [lpm sTOM
KojeOaHud B TMojade BOABI IO MeECSaM BEreTallMOHHOro mnepuoja Obuin HeOonbmuMu. B
HEBETeTALMOHHBIA MEPHOJ UMEET MECTO 3HAUYMTEIbHOE MPEBBbIIICHHE O00BEMOB MOJAa4Yd BOMbBI
NOTPEOUTENSAM, YTO CKOPEH BCEro CBSA3aHO C TOBBIIICHHBIM IMONYCKOM U3 TOKTOT'YJIbCKOTO
BOJOXPAaHUJIMINA B OCEHHe-3uMHee Bpems. OTCyTCTBHE BOJOMEPHBIX YCTPOWCTB Yy
BOJIONOJIb30BAaTelNe ABIsAETCSA OOJMBIIMM HEIOCTATKOM B Bojlopacnpeaenenun ABII.

W3-3a HejoCcTaTKa CPEJCTB HE B TIOJIHOM 00bEME BBIMOJIHAIOTCSA padOThl O MOAIEPKAHUIO
B pa0oyeM COCTOSIHUU OpPOCHTENIBbHON M KOJUIEKTOPHO-APEHaXXHOW ceTu. B cpeanem, B 30HE
MPOEKTa, IPOTUB 3aIUIaHUPOBAHHBIX 00BEMOB pabOT ObLIa MPOM3BEIEHA: OYMCTKA KaHAJIOB Ha
75 %, BHYTPUXO3AMCTBEHHBIX KoJIeKTOpoB — 71 %, coaepkaHMe M PEKOHCTPYKLIMS
Mexpepmepckux kaHanoB — 91 %, conmepkaHuMe TEXHUKH M peMOHT — 72 %, yCTaHOBKa,
PEKOHCTPYKLHUSA U TAPUPOBKA BOJOU3IMEPUTEIBHBIX TPHOOPOB — 41 %.

OCHOBHOM NMPUYUHON TAKOTO MOJOKEHUS SIBIIseTCs Heomuiata Gpepmepamu yeayr ABIT u3-
3a ux ciaboro (puHAHCOBOrO cocTosiHUSA. M3-3a HemaTexecrnocoOHOCTH (hepMEepCKUX XO03SUCTB
ABII He MOXeT BBIJaTh CBOEBPEMEHHO 3apa0OTHYIO IIJIaTy COTPYAHUKAM W BPEMEHHBIM
paboOTHUKAaM, HaHATh Yy CTOPOHHHMX OpraHU3alUid 3eMJICPOHHYI0 TEXHUKY WM 3aKJII0YaTh
JIOTOBOpPA Ha BBIMOJHEHHE MOTPEOHBIX UPPUTALIMOHHO-METNOPATUBHBIX padoT.

Y ABIl Hakonwiock MHOro mpobiaeM ¢ JeOMTOPCKUMU M KPEAUTOPCKUMHU
3a/10JDKEHHOCTSIMU 32 BBINOJHEHHbIE palOOThl, MOJAa4y OPOCHUTENIbHOW BOJbI (EPMEPCKUM H
APYTUM X034icTBaM. Y MHOTHX (pepMEepOB M JAPYruxX BOJOMNOJIB30BaTENEH HA OAHKOBCKUX CUYETaX
oTcyTcTBYIOT cpencrBa. ABII He B cocrossauu ormmatuth MTII 3a BeimosHEHHBIE pabOTHI MO
OUHCTKE KAaHAJIOB M KOJUIEKTOPHO-APEHAXXHOW ceTu. Ilo mpocpouyeHHBIM pgoiaram pacryT
mrpadubie canknuu. CokpainieHne 00beMOB BBITOTHIEMBIX pa0OT CKa3bIBaeTCsA Ha (epMEPCKUX
X035HCTBaX, KOTOPbIE M3-3a MPPUTallMOHHO-MEIMOPATUBHOIO YXYAIIEHUS 3€MEJb IOJIY4aroT
HU3KUW ypokail U HecyT yObITkH. Mexny depmepckumu xozsiictBamu U ABII Bo3HUKarT
CIOpBI II0 CBOEBPEMEHHOMY BHECEHHMIO TEKYLIMX 4WIEHCKUX B3HOcoB. ABII HyxpatroTca B
IOPUANYECKON TOMOIIM II0 B3bICKAHUIO 3aJ0JDKEHHOCTEH, 3allUTe HHTEPECOB B CylIax H
MOBBILICHUH MPABOBBIX 3HAHUH paOOTHUKOB.

[IpennoxeHHbIe PEKOMEHAAIMN B PEAIU3YEMBIX JPYIMX WHBECTUIMOHHBIX MPOEKTaxX IO
yiaydlleHuto aesTeabHocTH ABII He naroT OLyTMMBIX pPE3ylbTaTOB, IMOCKOJBKY BCE OHHU
MOCTPOEHBI 0e3 yuyeTa KapJAMHAJIBHOTO PEIIeHHs BOIMpoca ylydlleHHs (MHAHCOBOTO COCTOSIHUS
ABII. BoapImMHCTBO BHOBb CO3JaHHBIX (PEPMEPCKUX XO3SICTB HE pacnojaraioT JOCTaTOYHBIMU
COOCTBEHHBIMH CpEACTBAMH M MaTepUaJIbHO-TEXHHUUYECKUMU pecypcaMu [JIsl HallaXKUBaHUS
CEJIbCKOXO3UCTBEHHOTO  NPOU3BOJACTBA. Bo3nenbiBaembie B (epMepckux — X03siHCTBAX
MOHOKYJIBTYpPbhl (XJOMYAaTHUK W TMIIEHUIA), B COOTBETCTBUM C UX CIeLUaNu3alued B
MEJIHOPaTUBHO-HEOIAromoayYHbIX 30HAX, U3-3a HU3KOH ypO)KaliHOCTH HE MO3BOJSIOT GepMepam
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omnaTuTh npenocrasieHnbie ABII ycnyru. OGecnedenue Hajyiexkariero (yHKIIMOHUPOBAHHS
ABII crano npo6iiemoii, KOTopasi He pa3peniaeTcsi B MOJIHOM 00beMe CO BpEeMEHU OpTraHu3aIluu
9TOH CTPYKTYPHI.
Cxema 3aBUCUMOCTH BBITIOJTHEHUS (PYHKIIMH
ABII oT Hanmuuus cpeAcTB U PECYPCOB ITPOU3BOJCTBA

Kommexkrosanue ABIT
CHEeLUATUCTAMHI

CpezcTBa Ha 3apabOTHYIO TLIATy HE HHKE,
YeM B JIpYTUX aHAJIOTHYHBIX OpraHu3almsax
(HarpuMep, B paiicenbBOaX03e)

Cpezcraa Ha 3apabOTHYIO TIaTy
CIICLHANHCTOB, T000p 1 pa3padoTka
HeOGXOﬂMMLlX JAAaHHBIX

CpezcTBa Ha 3apIUIaTy CIEHHUAINCTOB

CrienuanrucTsl M HaJMYHe CPEJICTB yueTa
BOJIBI (CPE/ICTBA Ha 3aPIUIATY H YCTAHOBKY
THJIPOIIOCTOB TIPH HEOOXOAMMOCTH)
CrienuaaucThl ¥ HATMYHE 3eMIIepOHHON
TEXHHUKH, MATEPHAJIOB, TOILINBA U

EHEKHBIX cpesicTB Ha cuety ABIT
CpezcTea Ha 3apaboTHYIO IUIaTy HE
HIDKE, YEM B JIDYTUX aHAJTOrMYHbIX
opraHu3anuax (HampuMmep, B
paiicenbBoax03e)

Cpezncrea Ha 3apabOTHYIO TLIATy He HIKE,
4eM B JIDyTHX aHaJOTHYHBIX OpraHM3aIHuAX
(Hanpumep, B paiiceIbBOIX03¢€) U
(akTHyeckne 00BEMbI BBINOIHEHHBIX PaboT
JuIs cOopa B3HOCA 32 yCIyTH

I"1 M MWBHOITh 99 OHE10HAT00
(90XO0RHMHXOL) ‘1908 BUHBHOSIrOLIOU
OJOHHOMBEOH duHAMedaroradn
‘90dO1I0 OIMHBIMNRIA OREOLOTOog
ou nIAIdA ve g0ooHed dog))

B coOoTBETCTBUM C 3aKIIOYEHHBIMU JOTOBOPAMHM KOHTPAKTAallMM HA 3aKYyNKY XJIONKA U
MIICHUIBI, 0aHKaMU Ha TMOKPBITHE 3aTpaT MpeaocTaBiseTcs gepmepam IbroTHBIA Kpenut. K
npumepy, B 2007 r. cymma kpeauta coctasisuia 60 % OT CTOMMOCTHM NPOAYKLHMH, COTJIACHO
3aKJIIOYEHHOMY JOTOBOPY KOHTpAaKTal[MM HA MPOJAXy XJIONKa W MiieHulbl. Kpenur BeipaeTcs
JJI TIOKPBITHS 1E€TIEBBIX 3aTpat, BKIo4asa omiaty ycayr ABII. OnHako oH HE MOKPBIBAET BCEX
HEOOXOJUMBIX PAcCXOJIOB Ha MPOU3BOJCTBO XJOMKAa W MIIEHUIBI. DepMepbl BBIHYKICHBI B
[IEPBOOYEPETHOM TOPSAKE MCIOJIb30BaTh KPEAUT HA NOKYIKY: CEMSH, MUHEPAIbHBIX
yI0OpeHui, CpeCTB 3aIUThl PACTEHHH, roploYe-CMa304HbIX MaTepHayioB, omiaty yciayr MTII,
BBIIJIATY €IMHOTO 3€MEJBHOro Hajora u T.4. Ha omnaTy 3TuX 3arpar yXOQuT MOYTH BCS CyMMa
nprotHoro kpeauta. Ycuyru ABII u npyrue pacxoasl onjaayuBaioTcs B MOCIEIHIO OYepepb 0
OCTaTOYHOMY MPUHLHIY, HE B NOJIHOM pa3zMmepe. Takoe OTHOLIEHHME B KaKOW-TO Mepe
OOBSCHSETCS MEHBIIECH KaXKYIIEHCs «CUIOMHUHYTHOI» He ymepOHOcThI0 He omaThl yeiayr ABII.
Ha ceronns, ¢unancoBoe monoxxenue ABII HeymoBimeTBOpuTEIbHOE, M3-32 HECBOCBPEMEHHOM
miaTel Bojaomosb3oBarensmu. I[lo 51 oOciaegoBaHHOMY (GepMepCKOMY XO3SWCTBY IUiaTta 3a
ycayru ABII B pacdere Ha 1ra miomagd noa XJIOMYATHUKOM, COCTaBiisUla B CPEIHEM
12,4 TeIC. cyM (MuHHMaNbHasA - 5,0 TBIC. CyM, MakcuManbHas - 26,2 ThIC. CyM), TIICHUICH —
12,8 Teic. cyM (MuHUMaNBHAA - 6,0 THIC. CyM, MakcuMaabHas - 32,6 THIC. CYM).

Beimonnennoe B 2008 r. TOO mpoekta «YmpaBieHuHe BOAHBIMM pECypcaMH B
Odepranckoit gonmHe, (aza 1» mokaszanmo, 4To Il HOPMAJIBHOM JKCITyaTauuu (hepMepcKou
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UPPUTallMOHHO-MEINOpaTUBHOM cetu Ha miomaan 48,0 Teic. ra
1631,5 Teic. momn. CHIA w3 pacyera ormiaTel ¢epMepaMu  yCIyrT
34,0 nonn. CIOA (unu 44,2 Teic. cyM) Ha | Ta OpoIIaeMbIX 3€MEIIb.

B Ta6n. 2 u 3 maHbl pacxoabl Ha 3apIiaTy, KaUTaTbHBIA U TEKYIIUH PEMOHTHI 00HEKTOB
BHYTPHUXO35HCTBEHHOTO Ha3HAUYCHMUSI.

(HEeTTO)
ABIT B

Tpedyercs
cpeaHeM

Tabnuna 2 - [lorpebusie Texymue 3arpatsl ABII s okazanus ycinyr gpepMmepckum
XO0351ICTBaM B 30HE MPOEKTa

3aTpatsl MiH cym ThIC. o, CILITA
2223(232};3:{ miata pabotaukoB ABII ¢ yuetom 700.8 539.1
KamnutanbHbIA peMOHT 552,4 424.9
Texymuii peMOHT 766,7 589,8
IIpoune 3aTpaTh 101,0 77,7
Hroro 2120,9 1631,5
B pacueTe Ha 1 ra (HeTTO) 44,2 TeIC. CYM $34,0

Ta6nuna 3 - [lorpeOubIii mTat corpyaaukoB ABII mo 30He nmpoekTa u ux 3apaboTHas

mnJara
KonudectBo OOmiee
pabOTHHUKOB B | KONHYECTBO | 3apaboTHas Mecsunaz Tonosas
Jlo/mKHOCTD pacuete Ha 1 pabOTHUKOB | IUIATA, THIC. 3apaGoTuas nuata 3apaboTuas
ABIL ABII (30), P 30 ABII, TsIC. mnata 30 ABII,
YEeJIOBEK YEJIOBEK oM THIC.CYM

IIpencenarenn 1 30 116 3480 41760
Tnasrerii HHACHED 1 30 110 3300 39600
(TUAPOTEXHUK)
WHXeHep-THAPOTEXHUK 1 30 102 3060 36720
Ha6mromarens ruapomerp cbl:p(nljlzlfc?la) 120 95 11400 136800
Bopauerit Hadmrogarens 2 (ma 500 ra) 91 68 6188 74256
Jlenonpon3BoANTENH 1 30 75 2250 27000
Byxranrep 1 30 96 2880 34560
DKCKaBaTOPIINK 2 60 102 6120 73440
Boaurens 1 30 70 2100 25200
Cropox 2 60 30 1800 21600
Yoopuuna 1 30 30 900 10800
Uroro 894 43478 521736
TIpemus 43478
Oruucnenue ot 3apaboTHOH
w1atHl (24 %) 135631
Bcero 700865
Bcero (teic. gomm.  CHIA 539 1
JKBUBAJICHT) ’

Pemenne Bompoca oOecrieueHusi cBoeBpeMeHHOW maThl ycayr ABII Bo3MoxHO Kak
OyTeM YBCIIHMYCHUA CYMMBI JIBI'OTHOT'O KpCAUTAa Ha MPOU3BOJACTBO XJIOIMKA W MIOCHUIBI I10
JIOTOBOPY KOHTpAKTAI[MU Ha BEJIMYMHY NOTPEOHBIX LIeNIeBBIX 3aTpaT Ha omiaaty ycayr ABII, tak
M 3a CUHCT NPCAOCTABJICHUA (bepMepaM BO3MOXHOCTU OTBCCTH YaCThb OpOMIACMBLIX 3C€MCIIb JIA
BBIpAIIUBaHUS BICOKOJOXOIHBIX KYJIbTYD.
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Kak mnoxazan aHanmu3 OrojkeTa CeIbCKOXO3SMCTBEHHBIX KYJIbTYp B 30HE IPOEKTA,
Hanbojiee JOXOJHBIM SIBISCTCA TMPOU3BOJACTBO oOBomed (mpubbuith C¢ 1 ra cocraBiser
1812,6 nomn. CIHA). Jns mnoxpeituss mnoTpeOHBIX 3arpaT ABII  ngocrarouno paspemuThb
dbepmepaM 3aHATh OBOLIHBIMHM KyJIbTypaMu 2 % OpoIIaeMbIX 3€Meb 3a CYET YMEHbIICHHS
MJI0IIAieH MO XJIOMYATHUKOM M IIICHUIEH.

[IpoBeneHue y4eObl WU TPEHHHTOB SIBIISIETCA Ba)XHOW YacThbio mMpoekTa. OgHAKO CPOKH
oOydeHus, TeMaThKa, a IJIABHOE, PE3YNbTaTUBHOCTh OYAYT 3aBUCETh OT OOYYaroIIMXCs, HUX
0a30BOTO CHEIUATBHOTO 00pa30BaHMs, MPOIOKEHUS B TTOCeAyIoneM (Tocie yueObl) paboThl B
ABII. IIpobnema »Tta sBaseTcss cepbe3Hoil. Ecam Ob1 B ABII paGoranu cnemuanuctsl co
crenuagbHbIM 00pa3oBaHUEM [0 UPpPUTALUU U MeTuopanuu (IMOArOTOBKA KOTOPBHIX BEIETCS B
Teuenne 4" jger — OakanaBpuar), TO UX MOXKHO OOYYHUTH BCEM MPAKTHUCCKH HCIIOJIB3yEMBIM
HOBIIIECTBAM 3a KOPOTKUM Cpok (MeHee rona). Ho ecinm 00yuars pabotHukoB ABII, He nmerommx
CHelHalbHOTO 00pa30oBaHus, TO, ECTECTBEHHO, MOTPEOYyeTCs 3HAUUTENHHO OOJbIIE BpEMEHU U
CPEJICTB Ha UX MOJATOTOBKY.

Jns 3akpennenus B ABII kanpoB uppuraTopoB U MeJIHOpPaTOpOB, UMEIOLIUX BBICLIEE U
CrienMaibHOE CpelHee 00pa3oBaHue, HEOOXOAMMO YCTAaHOBUTH UM 3apa0O0THYIO TUIaTy Ha YPOBHE
HE HIKEe, 4YeM 3apriaTa pabOTHUKOB palOHHBIX MOAPA3/EICHUN BOJHOIO XO3sicTBa U
Mennopauuu — MuHcenbBoax03a. Peanmm3anusi  BBIIICOPUBEACHHBIX  PEKOMEHIAUMA 1O
CBOECBPEMEHHON MoJHOM oruare ycayr ABII mo3BosuT mpuBiekaTh Ha pabdoOTy CHEIHATIUCTOB
UPPUTALIMOHHO-MEIUOPATUBHOTO MTPOQUIIS.

B 3akmioueHuwe, cineayer OTMETHTb, YTO peaju3alus LelIH IMPOeKTa Takxke OyneT
OCYLIECTBIATHCS MyTEM CO3JaHUSl JEMOHCTPAIlMOHHBIX YYaCTKOB Ha TEPPUTOPUU MPOECKTHOM
30HBI, KOTOpBIE CTaHYyT 0a30i /i 00yueHus pepmepos u nepconana ABII kak mpoekTHOH 30HBI,
Tak U 3a e¢ mnpenenamu. Ilpu pemieHuH -HTOro MNEPBUYHOTO BOMPOCAa - TOBBILICHUSA
abdextuBHocTH nearenbHocTd  ABII, Moxer OBITH TpeniiokeHa CIENyIolas TeMaTHKa
TPEHHHTOB 110 00yueHuto corpyaaukoB ABII u dhepmepos:

1. MeToauka COCTaBIIEHHUS BHYTPUXO3SHCTBEHHOrO IUIaHA BOJOIOJIB30BAHUS: PEXHUM
OpOIIEHUS CENIbXO3KYJIbTYp, COCTAB U COJEpKaHUuE HEOOXOIUMOW MCXOTHON MHPOpMALMH IS
COCTaBJICHUS! BHYTPHUXO3SMCTBEHHOI'O IUIaHA BOJOMOJB30BAaHUS, pacueT IOKa3aTelield IiaHa
BOJIOTIOJIb30BAHUS.

2. Peanuzanusa miaHa BOJOINOJB30BAaHUS, ONEPATUBHOE pPACIPEICICHHE BOJBI MEXIY
BOJIOTIOJIb30BATEISIMHU.

3. BHyTpuX03s/iCTBEHHass OpraHu3anus y4yeTa W pa3MeIleHUsT IYHKTOB Yy4yeTa BOJbI
OpOCHUTEIBHON U JAPEHaXKHOW CeTH, TpeOoBaHUE MO BHIOOPY MecTa pa3MEIlIeHHs] THAPOIOCTa,
CHIO0CO0OBI 3aMepa pacxo/ia BObI.

4. Ydet BOJIbI HAa TAPUPOBAHHBIX COOPYKEHUSX, aTTECTAIUs TUAPONOCTOB.

5. CrocoObl  opoIIeHHs, BHIOOP TEXHOJOTUU TIOJIUBA, PEKOMEHIYEeMbIE COYETAHUS
3JIEMEHTOB TEXHUKHU OOPO3AKOBOTO MOIUBA.

6. PekoMeHganMm 1O MCHOJb30BAHUIO HMEIOLIUXCS CPEACTB  COBEPIICHCTBOBAHUS
TEXHUKH OOPO3IKOBOTO TOJIMBA, aIbTEPHATHBHBIE CITOCOOBI OOPO3AKOBOTO TOJIMBA.

7. Opranuzanus BOCCTAaHOBUTENIBHBIX PAa0OT HUPPUTAIMOHHBIX U JPEHAKHBIX CUCTEM -
TEXHUYECKasl 3KCIUTyaTalusi BHYTPUXO3SHCTBEHHBIX HPPUTALMOHHBIX U JAPEHAXKHBIX CHCTEM,
IUTAHUPOBAHUE M OPTaHU3AIMS PEMOHTHBIX padoT.
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YAK 556.132

TYOAKYN CYB OMBOPU O3ACUOAH BYNAHAETIAH BYFNAHULLHU
OWUITUK XUCOBUWU KATTANTUIMHU AHUKITALLUTUPULL

@D.A. I'annapoe, /K.7K. Hap3ues.
B.J[. ’Kypun nomuoaeu CAHUUPHU

CyBnan Texamun QoigaiaHuIl TagOMpIapUHU amalira OIIMPHINJA, WCTEhbMOIYHIAPHU
CyB OWIaH TabMHHIAIIA, CyB OMOOpM 3axupacujaru CyB MHUKJIOPUHU aHUK OMWJIMII Kepak.
ByHuHr y4yH 3ca cyB omMOOpHIaH WYKOTHIAETTaH CyB MUKIOpPJApUHU, SbHU OyFJIaHMIITa Ba
cuzmwinira ucpod Oynaérran cyB MUKJIOPJIApUHU aHUKJIAI 3apyp.

CyB oM0opu 103acuan OyFiaHMIITra HYKaTWIa€TraH CyB MUKIOPUHH Oamnioparianl y4yH,
yTraH Wwuiapgaru MeTeOMabJIyMOTJIap acocuja XHcOoOJlaHTaH €KW aiHaH Ky3aTuluiap
HaTW)KAacuJa Yio4yaHraH OYFJIAQHUIIHM OIUIMK Ba YH KYHJMK Kartanuru kepak Oymamu. CyB
oMOopH 1o3acuniaH Oynmaérrad OyFJIAaHWIIHU aHHWKJAIl YYyH Kepak OyiaraH KaTTalukiap, sS’bHU
XABOHMHT aOCONIOT HAMJIUTH, IIAMOJHUHT YpTada TE3JUTH, XaBOHMHI MaKCHUMall HaMJIMKJIapu
Tynakyn cyB omOopuma onub OopuiMaraniauru cababinu yHra sikuH xoinamran Kyiumasop,
HaBouii MeTeocTaHUMATAPUHUHT MabIyMOTIapuaaH ¢oinanaHmwigu. MeTeoMabayMoTIap CyB
oMOOpH Y4yH KaiTa XuCO0JaHMO, CyB oMOOpH ro3acujaH OYymaéTraH OYyFJIaHMIIHUHT YpTada
OMIIMK KaTTaUTH XUCO0Ia0 YUKUIIIH.

byfnanumnam aifHaH Ky3aTUILIap HATHKAcHla Ba XUCOOWU WY OWIaH OJIMHTaH OWJIMK Ba
VH KYHJIMK KHHUMaTIapUHU KaTTATUKIApU YHU OamiopaTiaml 3TpU YU3HFUIAH y30KJIAIIUIIHA
MUHHUMaJl OYJIUIIM y4yH, YMyMaHUK KOHJallapra acocjlaHalud. OTpu YH3UK HapameTpilapuHu
AHMKJIAIl KUUMHYWINTY WIYHJAKW, Y aHUK TEHIrJaManap 3rpyd YM3UFUra Moc Keimanau. bynnau
CUJUIMKJIAHTaH 3TPU YW3UKJIAp TEHIJaMAacCUHHU COHJIM FApMOHMK TaxXJIWJI yCyJIH €pAaMHIa OJIMII
MYMKUH. ByHMHr y4yyH ymOy YCyJHUHT Taxpubaga KYIJIaHWIMIIN KypcaTranuiuek, Ddypbe
KaTOPUHU HOJUIMK Ba y4Ta OMPUHYN TPUTOHAMETPUK KyPTIUKIaApU OUSIaH YEKJIaHUII JO3UM.

) / ) l
E =qa, +£”[ {a, *cos(( ﬂgx )+b, sm( 72'% ) ] (1)
Oy epna:
S E
i 1 & il 1 ) il
a, :E:T’ a, :E;E‘ cos( ﬂg ), b, :E;E[ sm((ﬂg)
Oy epaa:

E; - Ypraua xynm HWWIIMK OWIMK OyFJIaHWIN, aifHAH Ky3aTUIJIAp HaTWKacuaa EKd
METEOMAabJIyMOTJIap aCOCHIa XMCOOMHt Y1 OuaH OJMHTaH KHiiMatiap.

Tynakyn cyB OMOOpPHUHUHI OWIMK OyFJIQHUIIMHM XUCOOMHM Ba aHUKJIAIITUPHITAH
Kuimatiapu |-xagBanga KeITUPHUITaH.

l-xanBan-Tymakynm  CcyB  OMOOpPMHMHT  OWIMK  OYyFJIAQHUIIMHM  XHCOOMM  Ba
AHUKJIAMITUPIIITAH KUHMaTIapu

B Oiinap

YFJIaHUIII

, MM I I m | v Y% VI VII | VI | IX X | XI | X
Xucobuit | 29,3 | 36,8 | 48,3 | 76,8 | 111,7 | 1653 | 169,7 | 154,6 | 123,5 | 80,1 | 52,9 | 36,8
AHUKIAIIT | ) 4| o0 5406 | 901 | 1473 | 1817 | 1818 | 1544 | 1115 | 682 | 39.8 | 282
I/IpI/IJ'Il"aH
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®opmyna (1) opkanu aHUKJIaHTaH CHUJUIMKJIAHTAH ATPU YM3UK TeHrIamacu Tyaakyn cyB
oMOOpH yuyH Kylujarnua KypuHHUIITa JTa.

E. = 90,5—77,200s%—32.2sin% +14.5 cos% +4.8 SinE +0.4 cosE +3.1 sinﬁ.

CunnukiaHraH 3Tpyu 4u3uK rpaduru 2-pacMia, OyFIaHUIIHUHT AuarpaMManapu sca 1-
pacmia KeITHPHITaH (a-XuCcoOuil, O-aHUKJIAIITUPHUIITAH).

. =
2| 180 | =80
Eﬂ 360
5| 160 |
=| 140 | =40
g 120 Ezo —
E| 100 K200
Rl 8o 80 1 |
60 - 60
40 — 40|
20 | 20 |
0 0

AF S &S ESFEEEE S P A A A ¥
R A L E S SEEEHS
(a) xucobwit, (0) aHMKTAIITUPUIITAH

Pacm. 1-Tynakyn cyB oMO0pu 103acugard OWIUK OyFiIaHHII JUarpaMMacH.

201,0
181,0
161,0
141,0
121,0
101,0
81,0
61,0
41,0
21,0
1,0

1 2 3 4 5 6 7 8 9 10 1 12

T

Pacwm. 2-Tymakyn cyB oMO0pH r03acuaaru OyFJIaHUIIHA aHUKIAIITUPUITAH XUCOOUN ATpH
YU3UFH.

[llynn Takupmam KepakKd, TaBCUs ATUIAETTaH ycyn Tymakynm cyB omOopu ro3acuiaH
Oynaérran OyFJIAQHUIIHM WWUIMK KAaTTaJUTMHU  Y3rapTUpMaclaH OWIMK  KaTTaJIUTHHU
aHUKJIAIITUPaaAXd. ByFllaHUIIHY aHMKJIAIITUPUITaH KaTTalUrH, CyB OMOOpHIaH HyKaTuUIaéTraH
CYB XQXMHHH aHMKJalIa, CyB OalaHCUHU Ty3ullaa ¢oiaananuiaim.
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YJIK 626.83

HOBbIE METObl UCMbITAHUA U AHANTU3A NMPUYUH OTKA3OB
ANIEMEHTOB HACOCHbIX CTAHLUA

P.P. Ipeawes, O.A. I'nosaukuit, @.A. bexycanos, b.P. Ipzauies
TUUM, CAHUUPH um. B.J[. Kypuna

Hameuennsle B Hamel pecny0iauke K peKOHCTPYKIUU KpymHbie HacocHbie cTanuu (HC)
[0 PacxXxoAy, SHEPrOBOOPYKEHHOCTH, CPEICTBAM YIPABICHUS SIBISIOTCS KPYMHEHIIMMU B MUPE;
BBIXOJl M3 CTPOS WX JaK€ Ha HE3HAYUTEIbHBIM MPOMEKYTOK BPEMEHU MOXKET MPHUBECTH K
orpoMHbIM yiiep6am. [ToaTomy mocTaHOBKa U pellIeHHe TEOPETUYECKUX 3aJ1ay MO 3KCIUTyaTaluu
3TUX OOBEKTOB C YYETOM TIOKa3aTelel HaAeKHOCTU SBISETCS HUCKIIOYUTEIBHO BaXKHOU
HapOIHOXO3AMCTBEHHOM 3amadeit. [lo HacTosmero Bpemenn npoektupoBanue HC, B ToMm uucie
KPYIHBIX, BEJIOCH 0€3 ydeTa KOJMUYECTBEHHOTO MOoKa3aTels HaJeKHOCTH. 3HAaUCHUE HAJIe)KHOCTU
JI0JITO€ BpeMSI HEJTOOLIEHUBAJIH, U UCIIpaBjieHue OMMUO0K TpeOoBaIo 3HAYUTEIbHBIX 3aTpaT.

YyeT mokazareneil HaaeKHOCTH MOXKET CYIIECTBEHHO COKPATHTh JKCITyaTallHOHHBIC
pacxonbl. MeponpusiTHs 1O MOBBIIICHUIO HaJAEKHOCTU JOJKHBI OCHOBBIBATHCS HA HAKOILIEHUU
onbiTa 3kcmyarauuu HC. [Toaromy B TUMM B 2008 r. HanaxkeHa cuctema cOopa u 00paboTKu
CTaTUCTUYECKUX MaTEpPHaIOB MO HAJEKHOCTH IKCIuTyaTupyeMbix KpynHbeix HC u ux 31nemMeHTOB.
[Tpu oT60ope nHdopManuu HaMmedeHo, YTOOBI OHA MOCTETIEHHO OT MACCUBHOM (TaKOMU, KaKasi €CTh)
nepexoauia K aKTUBHOM (Takoil, Kakas HyHa). Merogumka cOopa JO/DKHA TIO3BOJISTH
KOHIICHTPUPOBATh COOTBETCTBYIOIIME JIaHHBIE B Takol Qopme, KoTopas MO3BOJsa OBl HX
UCIIOIb30BaTh JKCILTyaTallMOHHOMY IEpCoHany. AHalIU3 ATUX CTAaTUCTUYECKUX NAHHBIX JaeT
BO3MOYKHOCTh BBIPa0OTaTh COOTBETCTBYIOLIUE MEPOINPUATHUS, PE3KO COKpallas TOpOTrOCTOsIINE
ucciaea0BaHusl.

Buumanue, koTopoe ynaensercss HaJIeKHOCTH B TPOMBIINUICHHOCTH, B PaBHOU Mepe
OTHOCUTCSI K 00bEKTaM THAPOTEXHUKH. MOXKHO OTMETUTh POCT MHTEpEca B MOCIeqHEE BpeMs K
HAJEKHOCTH  TUApocoopyxkeHuil. KoHcepBaTH3M B TIPOCGKTUPOBAHUU C  MOMOIIBIO
UCIIPOOOBAHHBIX W MPOBEPEHHBIX METOJOB HE JIOJDKEH OBITh MOMEXOM il BHEAPEHMS] HOBBIX
METOJIOB aHalu3a TOoKa3aTelell HaaeKHOCTH, BKJIIOYAs MEPONPHUATHS 1O TEXHUYECKOU
JUArHOCTUKE U PEMOHTONPUTOAHOCTH.

B HacTosimie#t crathbe M3N0KEHBI Pa3IMUHbIE MPUEMBI pacueTa HaJeKHOCTHU OTIEIbHBIX
3JIEMEHTOB, a TaK)K€ PEKOMEH/IAIIMH 10 MOBBIIIEHUIO HA/IEKHOCTU 3TUX OOBEKTOB.

[Toka emre HeT HaJekKa HA TaKOW YPOBEHb HAJEKHOCTH, MPU KOTOPOM MOKHO HAACSATHCA
Ha Oecrnepeboiinyto pabory HC pocratouno npnmutenbHoe Bpems. [loaToMy B mampHEHIIMX
UcCcIe0BaHUAX HEOOXOAUMO YAEIUTh 0c000e BHUMAHHUE HE TOJIBKO U3YYEHUIO HAJEKHOCTH, HO
U BOMPOCAM OMNTHUMAIBHOTO MPO(HIAKTHYECKOT0 OOCHYyKMBAaHUS, PEMOHTA M TEXHUYECKOU
JUArHOCTUKHU, OO0ECMEYMBAIOIINX MaKCUMalbHYIO MPOAOKUTEILHOCTh YAOBIETBOPUTEIBbHON
paboThl KOMIUIEKca. B HacTrosiee BpeMsi HEMPHUCIOCOOJICHHOCTh K PEMOHTHBIM paboTam, He
PEMOHTONPUTOAHOCTh MHOTMX MAIIMHHBIX KaHAJIOB MPUBOAAT K OOJBLIMM 3aTpaTaM CpPEICTB U
BPEMEHH HAa PEMOHT.

HeobOxoguMo pa3paboTaTh METOIBl AMATHOCTUKH M OKCIUTyaTalluH, O0ECIeuYnBarOIINe
HaJeXKHYIO0 paboTy oObekTa. HempaBuiabHO, KOrja MpU CO3MaHUH OOBEKTa BOMPOCH €ro
TEXHUYECKOT0 OOCIY)KMBaHUS W PEMOHTa paccMaTPHUBAIOTCS KaK BTOPOCTENEHHBbIE. Takoe
MpeHeOpeIKeHNE TUIAHUPOBAHUEM PEMOHTA CTOUT OIPOMHBIX CPEICTB.

Ecnu He OynyT mpuHSATH MEpBI IO pa3padOTKe HAy4HO 0OOCHOBAHHBIX MPHEMOB pacyueTa
HAJEeKHOCTH Ha ypOBHE TpeOOBaHUN COBPEMEHHOCTH U MEPCHEKTUBBI, TO 3TOT BONPOC OYIET BCe
OomblIe U OOJBIIE OTCTAaBAaTh OT OOIIEr0 YPOBHS Pa3BUTHUS TEXHUKH, a 3TOTO JIOMYCKATh HENb3S.

[Ipuemsl, onucanHble B TaHHOW paboTe, - OJIHHU U3 MEPBBIX B 3TOHM oOmacTu. OgHAKO yKe
OHHM OTKPBIBAIOT HOBBIE MEPCHEKTHBBI B 00JACTH HAJIEKHOTO MNpoeKkThupoBaHus. HeoOxoaumbl
nanpHEeHIe TeopeTudeckue (yHIaMEHTalbHBIE WCCIEJAOBaHUS B OTOM HalpaBIEHUU,
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000011IeHIE TPAKTHYECKOTO OIbITA B AHAIOTHYHBIX OTpacisiX. Pemenrue mpo0iaemMbl HaaeKHOCTH
TpeOyeT COBMECTHOW pabOThl MEXaHHKOB, THJIPOTCXHHKOB, 3KOHOMHCTOB, MAaTeMaTHKOB,
CHEIMATTUCTOB M0 TEOPUH HAJIC)KHOCTU U CUCTEMHOMY aHau3y.

B pa6orax CAHUMPU u TUMM o nmomo6uu COnpOTUBAECHUN TPU JBHKEHUH KUIKOCTH B
MPOTOYHOM YacTH HAcoca IMO3BOJMIO AaHATUTHYECKHA OMPEACNIUTh THUIPABINYECKHUE MOTEPU B
pabouem kosiece M oTBojge. OJHAKO B ITOH MOJENM HE YYHTHIBACTCS BIHUSHHE pecypca Ha
W3MEHEHUE THUJpaBIMYECKUX mapameTpoB. Kpome Toro, B MOJeNM HE YYUTHIBACTCA
BEPOSATHOCTHBIM XapakTep W3MEHEHHUS T'eOMETPHUYCCKHX IIapaMeTPOB M IIEPOXOBATOCTH
MOBEPXHOCTEH MPOTOYHOM YAacTH HAcoca OT BPEMEHU UCHBITAHUH, YTO HE MO3BOJSET
HCITOJTh30BaTh CTATUCTUICCKHE METOJIBI IIPOTHO3UPOBAHUS €T0 TEXHUYIECKOTO cocTosHuUA [ 1,2].

WN3menenuss Hamopa Hacoca TMOJ BO3JICHCTBHEM THUAPOAOpa3sMBHOTO U3HOCA W
KaBUTAIIMOHHOHN 3PO3UH €T0 AJIIEMEHTOB B IPOIIECCEe IKCILTyaTaIlldd MOXHO IPEJCTABUTH B BHJIC
MIPOU3BEICHHS YHEPreTUUECKUX MapaMeTpOB

H(t) = Hu(t). n06(t) 1) 70(1), (1)
re:
Hy(t) - TEOPETUYECKHI HAMOp KoJjieca B PYHKIIUH OT 7, M;
o6 (1) - o0vemubii KIIJ] Hacoca B GyHKIMH OT £;

nie(t), n ot) - KIIJ xoneca u orBojga B GyHKLHUHU OT Z.

Teoperuueckuit Harmop pabovero Kojeca 3aBUCUT OT YIIIOBOH CKOPOCTH pabouero koieca,
TUAPABINYECKUX U TEOMETPUUYECKHX MapaMeTpoB, KOTOpbIE HU3MEHSIOTCS OT BpEMEHHU,
WUCIIBITAHUH.

H3mMeHeHne reoMeTpu4ecKux MapaMeTpoB B Ipollecce HKCIUTyaTalUu MPOUCXOAMUT MOJ
BO3JICHCTBHMEM BHEIIHUX YCIOBUHN TUAPOAOpPa3UBHOM Cpelibl, €€ MUHEpAU3allui U TeMIIepaTyphl,
BBICOTHl BCAChIBaHWS M HarHeTaHus, BHUOpauuil u T. A. PasnuuHoe coueTraHwe yKa3aHHBIX
(haKTOpPOB MPUBOJIUT K PACCEUBAHUIO TUAPABINICCKUX MTapaMETPOB.

O6wemusiii KITJI Hacoca onpenensiercs mo hpopmyie

O,
M,(€)=1- (2)
q(1)
rae:
Q - HOMHUHAaJIbHAS [MoJada Hacoca, M3/C;

q(t) - 3aBUCHUMOCTb UBMCHCHUSA YTCUCK B IICJICBOM YIINIOTHCHUU OT BPpEMCHHU , MS/C.

Hnsa pacuera KII/] koneca u 0TBOIa MCTOJIb30BAHBI BHIPAKEHUS

ni(t)=1-A4,(1) (3)
no(t)=1-Ax(t)/H(t) 4)

rae A;(t) u Ax(t) - xo>3h(ULUEHTHI, XapaKTepU3yIOIIHMe H3MEHEHHE T'€OMETPUYECKHUX
IapaMeTpoB KoJieca y KopIlyca, CIIUPaIbHOIO OT BPEMEHH UCIIBITAaHHUM.
[Tocyie He0OX0IMMBIX MTPe0Opa3oBaHU MOTYUUM

H(1)-Ao(t)-H(t)+Ao(DA(1) = 0 (5)
VYpaBHeHnue (5) xapakTepu3yeT M3MEHEHHE Halopa Hacoca OT BPEMEHH B pe3yJibTaTe
HU3HOCAa TrCOMCTPHUYCCKUX ITAPaMETPOB MO BOSﬂeﬁCTBHeM FHHpoaﬁpaBHBHOﬁ Cpcabl U KaBUTAIIUU.
ITokazarenu JUHAMHUKH TCOMECTPHUUYCCKUX IIapaMCTpPOB HacoCa HW BCPOATHOCTHBIC
XapaKTCPUCTUKU UX pacnpe):[eneHI/Iﬁ ONpCACIAIOTCA IO PE3yJIbTaTaM 3SKCINTyaTaAllMOHHBIX
HAOMIOEHUH WM CTEHIOBBIX WCIBITaHWK. J[i1sg 3Toro HUCIIOJIB3YIOT H3BECTHBIE METOIbI
MaTEMATUYECKON CTATUCTUKHU. C IIOMOIIBIO ,Z[I/IH&MI/I‘ICCKOﬁ MOoAacCIn (byHKLII/IOHI/IpOBaHI/ISI Hacoca
NyTEM CTATUCTHYCCKOI0O MOICIHUPOBAHUA IMOJYy4YalOT COBOKYIIHOCTH peannsauﬂﬁ N3MCHCHU S
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Hamopa Hacoca OT BPEMEHH UCIIBITAaHHM.

3anaBas NpeAesibHOEe 3HAYeHHE Hallopa Hacoca, yCTAaHOBJIEHHOE HAa OCHOBAaHMM TEXHUKO-
HSKOHOMHMYECKHX pacyeToB, M HUCIOJb3Yys TEOpeMy NpeoOpa3oBaHUs CIyYalHBIX BEJIHYMH HIIU
pe3ynbTaThl CTATUCTUYECKOIO MOJAEIMPOBAHMS, OIPENEISAI0T pecypc Hacoca IO Iapamerpy
(Hamopy) M moka3aTelH IIIOTHOCTH paciipeaeneHus pecypea (puc. 1).

H™m

y

481 -

A

J2

24

16t

1 1 I |
a 2.0ﬂ 400 600 00 1000 1200 1400 L4

Puc. 1 - Jlunamuka Hanmopa Hacoca u ero pecypc

Jlia mpoBepKH JIOCTOBEPHOCTH pa3zpaboTaHHOM nuHamuueckoil moxenu B CAHUMPU
IIPOBEJIH CTEHIOBBIC PECYPCHBIC HCIBITAHMS LEHTpoOexkHOro Hacoca JA-86 (0,=0,13 m’/c,
Hy=36 m, n=1687 mun "), GIM3KOr0O 1O CBOMM XapaKTEPHCTHKAM K HAcocaM OOIIEro
HazHaueHus tuna K 290/30 (puc. 2). Teopernueckas KpuBas HW3MEHEHMs Hamopa Hacoca OT
BPEMEHH UCIBITAHUN pacCYUTaHA 10 pe3yabTaTaM MUKpoMeTpaxa Aeraneid. OTMedeHo Xopoliee
COBIMAJICHUE TEOPETUYECKOH U OSKCIEPUMEHTaJbHOM KpuBBIX. OTHOCHTENbHas OIIMOKA
cocTaBisieT 2-9 %, uTo mo3BoJsAET caenaaTh BbIBOJ 00 3P (EeKTUBHOCTH pa3pabOTaHHON MoJemnu.
Ona MoxeT OBbITh HCIONb30BaHA IPU YNPABICHUU HAJIEKHOCTHIO HACOCOB, OIpPEACICHUU
ONTHMAJIbHOW IOCIEA0BATEIbHOCTH IMOBBIIIEHUS JOJITOBEYHOCTH MX 3JEMEHTOB, pa3paboTke
METOJOB OLIEHKM KauecTBa pPEMOHTa C INPUMEHEHHEM METOJOB M CPEICTB YCKOPEHHBIX
WCTIBITAHU I

Hu ° LT
&0

TS g?;?g . Zo0 588 -s09 L4,
Puc. 2 - 3aBucumMocTs Hammopa Hacoca OT BPEMEHH UCIBITAHUM:
1— skcnepuMeHTanbHas KpUBas; 2— TeopeTHdecKas
Hapsiny ¢ QyHKIMOHANbHBIMHM, Yy HAacOCOB BO3HUKAIOT MapaMeTpPHUYEeCKHe OTKas3bl,
3aKJIIOYAIOIIMEcs] B 3HAUUTEIBHOM YXYIIICHUU €ro pabounx napameTpoB. [[j1s ropu3oHTanbHBIX
HAaCOCHBIX arperatoB IapaMEeTPUYECKUM OTKa30M SBISIETCS CHIDKEHME HMX Kod(dduumeHnra
nosie3Horo neiicrBusi Oonee yemM Ha 15-20 wmnm Hamopa Ha 10-12 %. C yderom maHHBIX
o0ciieoBaHUsl MOXHO cenaTh BBIBOJ, 4TO NpumepHo 30-40 % HacOCOB 3KCIUTyaTUPYIOTCS B
COCTOSIHMM TapaMeTpPUUecKoro OTKaza. OTO NPUBOAUT K 3HAYUTENBHOM HeAonojaye
opocuTenbHOM Boabl (nopsiaka 15-20 %) u nepepacxony 371€KTPOIHEPTHUH.

JIMTEPATYPA:

1. 'noBankumit O.51., Oprames P.P. // Pa3paboTka HOBBIX KpPUTEpHEB KadecTBa
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nepekaunBaeMoi BOJbI Ha CUCTEMaX MalIMHHOTO Bojgonoabema // Agro ilm. —2008. - Ne 3.
2. Paxumos I1.X., XKypae C.A. BiusiHue oTBOa SKCIUTYyaTaITMOHHON XapaKTEPUCTHUKH. -
O’zbekiston qishloq xo’jaligi. — 2006. - Ne 10.

YAK 626.83:627.157

PE3YNbTATbI TMOPABIIMYECKUX WCCIIEOOBAHUN 3
BogonoasoaALMX COOPYXXEHUN HACOCHbIX CTAHLUUA

O.A. I'nosayxuii, X.X. Hcaxoe, b.P. Ypanoe, LII.M. Illapunos, LILI.I'. Toaunos
CAHUUPHU um. B.JI. ’Kypuna, THHUM, ['oceoomexnadzop

B cucremax MammuHHOrO BOJOMNOAbeMa B Y30eKHCTaHE B0J103a00p IMPOU3BOAUTCS M3
MIOBEPXHOCTHBIX MCTOYHHUKOB, TPAHCIIOPTUPYIOLIUX OOJBIIOE KOJUYECTBO MJIABHUKA, BIEKOMBIX
U B3BEIICHHBIX HAHOCOB. TBepablll CTOK, NOCTYNAlOLMN B KaHalbl U aBAaHKaMEpbl HACOCHBIX
cranuuii (HC), 3aTpyaHseT ux skcrulyaTanuio. B Hacrosiiee BpeMs THIpaBIMYECKHE IEMEHTHI
BOJIOIO/IBOISILIINX COOPYKEHUH MPOEKTUPYIOTCS 0€3 yueTa HAaHOCHBIX XapaKTepUCTUK MOTOKa.

CymecTBytoT (GopMyabl M pacyeTHbIE CBSI3U JUIsl ONpPEAENICHUs THAPABINYECKOrO M
HAaHOCHOT'O PaBHOMEPHOTO PEXUMOB, IJie MCIOIb3YIOTCS HEOOXOIUMBIE B pacyeTax CpeIHHue Mo
KUBOMY CEYCHHUIO BEJTUUMHBI [1].

[Ipn MenneHHO H3MEHSAIOIIEMCS PEXUME TEUYEHHS BOJbI, KOTOPBIA XapaKTepeH MJid
aBaHKaMep, pacueT TUIPaBINYECKUX 3IEMEHTOB HAHOCHBIX XapaKTEpUCTUK TpeldyeT yuera
BEPTUKAJIBHOW COCTaBIAIOIIEH CKOPOCTH B Pa3IMYHBIX MO TNyOMHE TOYKax MoToka. B maHHOU
pabore wucciaenyercs 3aBHCHUMOCTb MEXAY BEPTUKAJIbHOM COCTaBISIOLIEH CKOPOCTH U
B3BELIMBAHUEM TBEPBIX YACTHUIl C OIPEAEIECHHON IMAPABINYECKON KPYITHOCTBIO.

ITpu 3TOM yuuTBIBa€TCS, UTO KOJUYECTBO TPAHCHOPTUPYEMBIX TBEPABIX YACTHUI[ 3aBHUCHUT
OT UX pa3Mepa U YIAEeIbHOIO BECa, IPUYEM F€OMETPUUECKUN pa3MepP U YAEIbHBIM BEC BBOAATCS B
(GopMyJIbl TPAaHCIOPTUPYIOLIEH CIIOCOOHOCTH BOJHOIO IMOTOKA KaK BEJIMYMHBI THIPABIMYECKON
KpYIHOCTH. B3BemmMBaHME YacTHUIl OIPAHUYMBAETCS BEPOSATHOCTBIO MOSBICHUS B IOTOKE
BEPTUKAJIBHBIX COCTABIIAIOIIMX CKOPOCTH II0 BEJIMYMHE MEHBIIUX, YE€M THApPABINYECKas
KPYIIHOCTb 4acCTHI] B3BECH.

[Ipy MenneHHO U3MEHSIOLIEMCS peXUME, KOra B pa3jJudHbIX CTBOpaX CKOPOCTH IOTOKa
U3MEHSETCsl, PEKOMEHIYETCsl ONPEAEIATh BEPTHKAIbHBIE COCTABISAIONINE CKOPOCTH 110 (opMylie
npodeccopa A.H. I'octynckoro [1].

4
W = 0,045}1? N

rae W- BepTUKaiabHas COCTABIAIONIAs CKOPOCTU MOTOKA;

h- TiiyOrHa BOJBI 1O paccMaTpUBaeMON TOUKH B IOTOKE OT YPOBHs (ype3a) BOJIbI;

V' - cKOpOCTh BOJHOTO IMOTOKA B paCCMAaTPUBAEMOM TOUKE.

Harypuele wuccnenoBaHuss THUIAPABIMYECKOTO pEXUMa XapaKTEPUCTHK OTJIOKEHHU
HAaHOCOB IIPOBOAMJINCH B BogonoABoasmux coopyxeHusax HC-1 KapmmHckoro MmaructpanbHOIro
kanana (KMK) u HC «Pamanman». Ha puc. mpencraBieHa cxema orTioxeHuil HaHocoB HC
«Pamamany.
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cerere = o3 Bodu

emBeo ¥ (pewermna)

M
i s,

Puc. 1 - Cxema 0TI0’)K€HUN HAHOCOB B aBaHKaMepe U TOUKH B3SITHsI IPOO

Pacder BenmuunH CKOpOCTEH B aBaHKaMepe B paziuvHbIX 1o riayomHe (H) Toukax B Tpex
CTBOpax ¢ pasznuuHoil mupuHoil (B) (puc. 1) mns Tpex 3HaueHUN pacxXxoAOB BBHIIOJHEH IO
dbopmynam npodeccopa B.M. Crynennurukona [2].

I[To dopmyne mpodeccopa A..H. OCTyHCKOTO paccyuTaHbl aJiE 3TUX KE CTBOPOB,
pacxolioB M TOUEK BEpPTUKAIbHBIE COCTaBJSIONIME CKOpocTh W. Pe3ynbTaThl mpencTaBlieHbl B
Tadn. 1.

Tabnuna 1-BepTukanpHasi coCTaBisIONIas CKOPOCTH B PA3IMYHBIX TOUKAX aBaHKaMEpPbI
(cTBOpHI, I, 11, III)

Craops! B, M H, m W M/c npu pacxomax, M /c

0,75 1,5 3,75

0,1 0,021 0,038 0,096

0,2 0,025 0,045 0,115

0,7 0,034 0,062 0,157

I 12,0 1,0 0,037 0,067 0,166
1,42 0,040 0,074 0,187

0,1 0,014 0,031 0,073

0,2 0,017 0,037 0,086

0,7 0,023 0,050 0,118

1,0 0,026 0,055 0,129

II 12,0 1,42 0,028 0,060 0,141
0,1 0,008 0,015 0,036

0,2 0,009 0,018 0,043

0,7 0,0126 0,024 0,059

m 12,0 1,0 0,014 0,027 0,064
1,10 0,015 0,029 0,070

Jlia ycraHoBieHus: GpakKIMOHHOTO COCTAaBa HAHOCOB B PA3IMYHBIX TOYKAX IOMEPEUYHOTO
CEYEeHHs MO IMIWpUHE, TIyOMHE B JAJMHE aBaHKaMephbl B3SATHl MPOObI, (DPaKIMOHHBIA aHAIHU3
KOTOPBIX BbIMOJHEH 10 MeToauke A.B. Edpemona [3]. Jlannble ananu3a npuBeeHb! B Ta0II. 2.

AHanu3 JaHHBIX (PPaKIMOHHOTO COCTaBa OTJIO0KEHHII HAHOCOB B aBaHKaMepe MOKa3bIBaeT,
4TO:

- cpenHsisl KpYIHOCTh OTJIOKEHUN HAHOCOB IO JJIMHE aBaHKaMephbl BO3PACTAaeT OT CTBOpPaA
LI no crBopa I B mpenenax 0,45-0,132 mwm;

- B COCTaB€ OTJIOKEHHI HaHOCOB HauOOIbIINNA MPoHeHT (0K00 80) COCTaBISIOT GpaKkIuu
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nuamerpom 6ozee 0,02 MM (TuapaBIUYecKoi KpymHOCTH Oosiee 1 MM/c).

AHanu3 MOJyYEeHHBIX M0 PacuyeTy BEPTHKAJbHBIX COCTABISIONIUX CKOPOCTEH MOKa3bIBAET,
YTO NP NMPUMEHEHUHU pacxoaoB Bojsl 0,75-3,75 m/c u rmyoune 0,1-1,42 m B ctBope 11, ckopoctu
Menstorcst B mpenenax 0,001-0,006 m/c; T.e. B OTHAENbHBIC MEPHUOJBI BO3MOXKHO OCaXKICHHE
YaCTHIl TUAPABIUYECKON KPYMHOCTHIO 1-6 MM/c 1 Oouee.

ComnoctaBinenne (GPakIMOHHOTO COCTaBa OTJIOKCHHUH HAHOCOB (Ta0i.2) W BEIWYUH
BEPTUKAIBHBIX COCTaBJISIIONINX CKOpocTeil (Tabi. 1) moKa3plBaeT, 4YTO B OCHOBHOM, B
BETETAllMOHHBIA MEPUOJ TMPOUCXOJIUIIO OCAKIECHHE TBEPABIX YACTHUI[ THUJIPABINYECKOU
KpPYIHOCTBIO OoJiee | MM/C Ipu BepTHKAIbHBIX COCTABISIONIUX cKopocTei 1...6 Mm/c.

Takum 00pa3oM, MOJydYeHHbIE BEIWYUHBI BEPTHKAJIBHBIX COCTABISAIOIIMX CKOPOCTEH H
TUApPABIMYECKass KPYIMMHOCTh YaCTHUI[ HAHOCOB, OMpeJeJeHHAas MO pe3yibTaTaM (QpakIHOHHOTO
aHajiu3a, 1o pa3Mepy - OJJTHOTO MOPsAKA.

Harypusle wuccnenoBaHus oTiOXeHUM HaHOocoB B aBaHkamepe HC «Pamanany
MOATBEPAWIIM  pPE3yNbTaThl, IMOJYyYEHHbIE IO pacyeTHbIM 3aBUCHUMOCTIM mpodeccopa
0O.41. I'mosankoro mist HC «Xamza-1» u HC-1 KMK [1].

B nanpHelimem He0OX0AMMO MPOIOIKATH AaHAIOTUYHBIE KOMIUIEKCHBIE MCCIIEJOBAaHMS Ha
BoponoaBoAux coopyxeHusx HC, Bkimrouas KOMOMHHMpOBaHHBIE IJIAaBY4HME HAIpPABIIAIOIINE
cuctembl, paspabarsiBaembie B CAHUMPU, B pamkax (yHIZaMEHTaIbHBIX HCCIEJIOBAHUU, U
BCAChIBAIOLINE TPYObI C HOBBIMH 3JIEMEHTaMHU.
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Tabnuna 2 - XapakTepucTruKa OTJIOKEHHUI B aBaHKaMepe HacocHO# crannmu «Pamagan» (ppakuHOHHBIA COCTAB, CPEAHSIS THIPaBINYECKas
KPYNHOCTb, CPETHUN AMAMETP YaCTHULL)

Hau6omsmas DpakimoHHBIN cocTaB %
Ne THApPaBIINYIEC FI/II[paBJII/I‘-IGCKa}I KPpYOHOCTD, MM/C U d
- Mecro B3siTHs MpoG Kast 54 54-26 26:20 | 20-12 | 122 2-0,2 0,2- 1<0.002
po0 Mu/c | MM
KPYIHOCTb, Huamerp, MM
MM/C 0,47 | 0,47+0.25 | 0,25+0,22 | 0,22+0,15 | 0,15+0,06 | 0,06+0,02 | 0,02+0,006 | 0,006

3 M OT pemeTKH, JIeBbIH Oeper

I y OTKOCa, MOBEPXHOCTH 58.8 0,22 0,27 - 0,80 11,79 66,51 11,04 9,37 1,29 | 0,045
OTJIOXCHUHN
3 M OT pemnieTkw, JeBbIi Oeper,

II ype3  BOABI,  ITOBEPXHOCTH 36,1 - 0,91 0,83 1,69 28,72 47,59 10,83 9,43
OTJIOXCHUHN
3M OT pemeTKd. TpaBbIid

qi | Oepers mexay  ypesom m 107,5 2,39 1,02 0,96 0,13 14,63 60,57 14,55 5,75 3,25 | 0,080
OTKOCOM, 1M OT MOBCPXHOCTHU
OTJIOKEHUH
3M OT pemeTkd U MpaBblil

Ty |Ocper, mexay - ypesowm  m 76,9 0,21 0,75 1,92 2,24 22,21 56,72 11,51 4,44 2,50 | 0,063
OTKOCOM, 1,2m oT
TMOBEPXHOCTHU 0TJ'I0>K€HI/II7[
3M OT pelmeTku MpaBblil

Y | 6eper, y orkoca, 0,5M oT 56,4 - 1,41 0,55 1,61 25,63 48,36 13,92 8,67 2,29 | 0,05
TIOBEPXHOCTHU OTJIOKCHUU
5M OT pemeTkd M TMpaBbIi

yp | ocper, nox soxoii, Ha 0,5 m ot 49,2 - 2,25 7,32 9,98 35,70 27,92 8,21 8,62 5,58 | 0,096
ypesa, MMOBEPXHOCTh
OTJIOKCHUH
7M OT pemeTkd M TMpaBbIi

yIr | O¢per, moa sonoi, na 0,5 m ot 62,5 0,43 0,47 0,28 0,97 23,82 54,78 12,14 7,11 2,08 | 0,055
ypesa, IIOBEPXHOCTU
OTJIOKEHUH
OM OT pemeTrku MpaBblil

YII | Geper, ypes Bome,  OT 71,4 0,44 7,57 13,18 14,55 34,52 18,53 3,30 7,91 9,42 | 0,132
MOBEPXHOCTU OTJIOKCHUU
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YK 621.65

WCCNEOOBAHUE WUYMA U BUBPALIUU MAJbIX LEHTPOBEXHbIX
HACOCOB, UCIOJIb3YEMbIX B PEPMEPCKUX XO3AUCTBAX

C.A. /Kypaes
CAHUUPH um. B.J[. ’Kypuna

B cucremax wmammHHOrO BoOjomnoabéMa PecmyOmuku VY30ekucTaH CyIIECTBEHHOE
OOJIBIIMHCTBO COCTABJISAIOT HACOCHBIE CTAaHIUMU C LEHTPOOESKHBIMH HacocaMH pa3In4yHON
MOIIHOCTH. OCOOEHHOCTBIO pPabOTHl MalblX TOPHU3OHTAIBHBIX IIEHTPOOEKHBIX HACOCOB,
UCIOJIb3YEMbIX B (PEPMEPCKHUX XO34HMCTBAX, ABJIAETCA HaJlM4yue IIymMa W BUOpalUU NpU HX
pabore.

Hcrtounukamu 1mryma u BuOpanuii COOCTBEHHO Hacoca 0e3 MpUBOJa SBIISIOTCS, MPEKILS
BCETO, SIBJICHUS, CBSA3aHHBIE C OOTEKaHHWEM >KUIKOCTH €ro 3JeMeHTOB. Tak, MOKHO yKa3aTh Ha
oOpa3oBaHuE BUXpEH Ha JIOmaTKax M AMCKaX, Ha CTEHKax KOpIlyca M B BBIXOJAHOM HaTpyoOKe,
NPHUBOJAIEE K BOSHUKHOBEHUIO BUXPEBOTO IIyMa M BUOpanuii. BecbMa BaKHBIM HMCTOYHUKOM
myMa M BHOpalMM SIBISIOTCS KaBUTALlMOHHBIE mpolecchl. Hanuume Bpamarommxcs JeTanen
Hen30eKHO MPUBOJIUT TAaKXKe K IIYMYy M BUOpallMu U3—3a qucbanaHca.

HccnenoBanus cnekTpa IIymMa W BHOpalMM LEHTPOOESKHBIX HACOCOB, NMPOBEJCHHBIC B
CAHUNUWPH, 1no3BOASIOT BBISIBUTH COCTABISAIONIME OCHOBHBIX MCTOYHHKOB IIyMa W BHOpanuu U
ONpeAeNnuTh 00JaCTH UX AEHCTBHUSA B 3ByKOBOM JUaNa3oHE 4acToT.

Ha puc. 1 npeacraBieHbl THIUYHBIE CIIEKTPOTPAMMBI IIIyMa, U3MEPEHHbIE Ha PACCTOSTHUU
0,5 M OT LeHTpa, HaXOASILIErocs Ha OCU BpallleHUs B IICHTPE Kojieca, U BUOpaluu, U3MEPEHHbIE
Ha KOpITyCe—YJIHMTKE Hacoca ¢ AMaMeTpoM padbouero kosneca D2 = 65 MM, yuciaoM jonatok 12 u
guciaoM 000poToB 7 = 2900 06/MuH.

CrekTphl mymMa M BUOpalMM MOKA3bIBAIOT CIIEAYIOIIME TUIIWYHBIE 3aKOHOMEpHOCTH. B
obnmactu | MOXHO pa3nU4MTh 4YacTOThl JucOallaHca, BBbI3BAaHHBIE HEYPABHOBELIEHHOCTHIO
BpAIAIOIIUXCS Macc, KpaTHbIE CEKYHIHOMY 4Hciy o0OopoToB Kkoneca n/60. B obmactu 11
OTYETJIMBO IPOSBIAIOTCS JIONATOYHBIE YACTOTHI f/71 IIyMa U BUOpAaLMK, KpaTHbIE IPOU3BEICHUIO
yycla JIONAaTOK KoJieca Ha CEeKYHJHOE YHCIO 000poToB #/6(), BO3HHUKAIOIIME H3—3a
HEOJHOPOJHOCTH TOTOKa Ha BBhIXoJe H3 Koisieca. O6macth BeicOKMX 4YacToT III xapaktepna
4acTOTaMH BUXPEBOTO (KpUBbIE 1) M HABUTAIIMOHHOTO MPOUCXOXKICHUS.

['enepupoBanue myma ¥ BUOpaIuu pe3ko Bo3pacTaeT (KpUBbBIC 2) M3—3a HaBUTAITMOHHBIX
apieHnd. CHeKTporpaMMbl IlymMa ¥ BUOpalMM JOPYrUX HACOCOB, KaK IMPABUIIO, AHAJTOTUYHBI
IPUBEACHHBIM IIPU CPAaBHUMBIX YCIOBUAX PaOOTHI.

Takum o00pa3oM, UIsi HAacOCOB, HMMEIOIIUX KECTKYI0 KOHCTPYKLHIO, IPU BpALICHUU
poTOpa B MOAUIMITHUKAX CKOJIbKEHUS OCHOBHBIMU HMCTOYHHUKAMM IllyMa W BUOpalMM SBJISIOTCS:
nucOanaHc, HEOJHOPOIHOCTh OTOKA, BUXpeoOpazoBanus U kaBuTanus. OcraabHble HCTOYHUKH,
CYLIECTBYIOIIHE B HACOCE, MOT'YT OBITh OTHECEHBI K BTOPOCTEIEHHBIM.
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I — pexxum GeckaBUTAIIMOHHOW pabOTHI;

II — pe’xuM KaBUTALIMOHHOM pabOTHI;

III — pexxum pabOTHI MPU BHICOKUX YaCTOTAX.

Puc. 1 - CriekTporpamMmsbl IirymMa U BUOpaIuy eHTPOOESIKHBIX HACOCOB

Ha renepupoBanue myma 1 BUOpay HEHTPOOEKHBIX HACOCOB CYIECTBEHHOE BIIHSHUE
OKa3bIBAIOT UX pPa3lIMYHbIe KOHCTPYKTUBHBIC U TeXHOJIOTHUECcKue (pakTopsl. B pesynprare pador,
npoeneHHbix CAHUMPU u 3aBogaMu, HAKOTJIEH HEKOTOPBIA MaTepuall MO WX BIUSHUIO Ha
myM U BuOpamwio. JlanpHelmed paboTe B ITOM HAMPAaBICHWH CIEAyeT NPHUAATh XapakTep
BCECTOPOHHEI0 H3Yy4YeHUs] O3THUX (AKTOpPOB [JII HACOCOB PA3IUYHOW OBICTPOXOIHOCTH,
CUCTEMAaTU3UPOBATh MOJYYCHHBIN 3KCMEPUMEHTANBHBIH MaTepual ¢ TeM, YTOOBl OH MOT OBITh
HCIIOJIb30BAH NPAKTUYECKU KOHCTPYKTOPOM—IIPOEKTUPOBIIMKOM HACOCOB.

IIpu pabore I1EHTPOOEKHOTO Hacoca JKelaTelbHO 3HATh IMOBEACHHE KaXIOTO W3
OCHOBHBIX HCTOYHHKOB M30JIMPOBAHHO, BHE CBSI3U C APYTMMHU UCTOUHHKaMH KoseOanuii. OcoObIit
UHTEpEeC IMPEJCTaBIsAECT COOTHOLIEHHUE MEXIY THAPOAMHAMUYECKMMH U MEXaHMYECKUMU
HMCTOYHUKAMH IIyMa U BUOpaLUu.

DKCIepUMEHTAIbHBIMU HccieaoBaHus MU, npoeaeHHsiMu B CAHUNPH, ycranosieno,
YTO MHTEHCHUBHOCTh IIymMa U BHOpaluu, TE€HEPUPYEMbIX HEOJHOPOAHOCTHIO TMOTOKA U
BUXPEBBIMU HCTOYHHKAMU KoJIeOaHUI, MNPONMOPUHOHANBHBI 4—6— CTENmeHsM OKpYXHOU
CKOpOCTH W 2-¥ CTemeHW 1uameTpa pabouero kojeca. M3MeHeHHWE MacChl, YIOPYTHX H
aKyCTHUECKHX CBOICTB MaTepuaja pabouyero Kojeca He BIHMSET Ha 3Ty 3aKOHOMEpPHOCTh. B
cllyyae 4YMCTO THAPOJMHAMUYECKUX MyJbcalluii HaOmromaercs 4—s creneHb. Eciu mynbcanuu
UMEIOT aKyCTMYECKHUH XapakTep, T.. CBS3aHBl CO COKMMAEMOCTBIO JKHUIKOCTH, TO LIyM H
BHOpAIUS MMOTYHNHSIOTCS 3aKOHY 6—i1 CTETICHHU.

Ha ocHOBaHMM 3THX 3KCHEPUMEHTAJIBHO IOJIYYEHHBIX 3aBUCHMOCTEH ClENyeT ClelaTh
JIBA BaXKHBIX BBIBOJIA:

1. YpOBHM THIPOJMHAMHUYECKOTO IIyMa M BHOpalMH MpH YBEJIMUYEHUU CKOPOCTEH
BpalIeHUs pacTyT ObICTpee ypOBHEW MeXxaHWYECKOro IrymMa u BuOpauuu. [Ipu Manbix OKpyKHBIX
CKOPOCTSIX Mpeo0IaaloT MEXaHNUECKHI IyM U BUOpalus, a npu OONbIINX — IIYM M BHOparus
TUAPOIUHAMHUYECKOTO TPOUCXOXKICHUS.
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2. I3meHeHust ypoBHEW IIymMa M BHOpaluu, OOYCIOBJICHHBIX THAPOJAMHAMUYECKUMHU M
MEXaHHYECKMMH HCTOYHHKAMU KOJICOAHUH, IO JUHHSIIOTCS 3aKOHAM MTOI00USI.

HpI/I HCCIIEA0BAHUAX 651.]'[21 OMmpeAciiCHa Ha BCCX PCXKUMaAxX ONTUMAJIbHAA IoAavda Hacoca,
KOTOpasi OIpEeNeNseTcsl MPOIMYCKHOH CIIOCOOHOCThIO OTBOAA. JIMKBHIAIMS PE3KOTO CYKECHHUS
BXOJIHOTO ceuyeHus B A dy3op npenorBpaTuiia B OTBOJIE SABJICHUE KaBUTALIUU U, COOTBETCTBEHHO,
BuOpanuu. [Ipu momauax 60sbIe ONTUMAIBHON, HA BXoae 1uddy30pa MPOUCXOIUT OTIKUM MOTOKA,
B pe3ylbTaTe Yero JICHCTBUTENHHOE CEUYCHHE IMOTOKA YMEHBIIAETCS, CKOPOCTh BO3pPACTacT, a
TaBIICHHUE Ta1aeT.

V]IK 627.4

OBLUNA PA3MbIB HUXXE COOPYXEHUA HA PEKE

X.A. Hemazunos, I P. Xamoamos
CAHUHUPH um. B.J]. ’Kypuna

PerynupoBanue pe4HOr0 CTOKA MOCPEICTBOM BO3BEACHUS TUIOTUHBI IPUBOJIUT K PE3KOMY
M3MEHEHUIO THUIPOJOTHYECKOT0 M HAHOCHOTO pPEeXHMMa PEKH, YTO, B CBOIO Ouepeldb, BEIEeT K
M3MEHEHHIO PYCIIOBOTO Tmporecca. B BepxHem Obede BCIeACTBHE YMEHBIIECHUS CKOpOCTEH
MOTOKA MPOUCXOJIUT OCAXKJICHNE HAHOCOB (3auJIeHHE), B HIKHEM Obe(de BCIICACTBUE OCBETICHUS
BOJBI, MOCTyMNaronieil u3 BepxHero Obeda, npeobiaagaromuM BUAOM IehOpMALUA CTAHOBUTCS
pa3mbiB. 30Ha OOHIETO pa3MbiBa 00pa3yeTcss B pe3yibTaTe BOCCTAHOBIICHHS] HApYIIEHHOTO
OalaHca HAHOCOB U MPOTEKAET HA 3HAYUTEIHHOM PACCTOSHUM HIDKE IIIOTUHBL. [loHMKeHue nHa
U CHIDKEHHWE TOPU30HTOB BOJBI B HIIKHEM Obede B pesyiabraTe OOIIEro pa3MbiBa 3a4acTylo
JOCTUTAaeT 3HAYUTENbHBIX pPa3MEpPOB MW HE YYET HX MOXKET NPUBECTH K HEXKelaTelbHBIM
MOCJIEICTBUSIM.

[loaToMy mnporHo3MpoBaHME U U3YYEHHME OOINEro pa3MblBa IIOCJIE BO3BEACHHS
TUAPOCOOPY)KEHUN HMeeT BakKHO€ 3HAYE€HHE TPU MPOEKTUPOBAHUU CTPOUTEIBCTBA U
JKCIUTyaTallid THUAPOY3IOB, a TaK)Ke MPHU PEIICHUH BOMPOCOB OXPaHbl OKPYXKAIOMIEH Cpeabl U
KOMILJIEKCHOTO UCITOJIb30BaHMS OACCEHHOB 3aperyIMPOBAHHBIX PEK.

N3yuenune oO0mero pasMbiBa MPOBOAMIMCH HAa OCHOBE aHanmu3a ©  0000meHus
MPOBEJCHHBIX HATYPHBIX HCCIEAOBAHUM M THAPOMETpUYECKUX AaHHBIX YI'MC B HUXKHEM
TeueHuu p. AMyaapbu HIKe TIOSAMYIOHCKOTO U TaxuaTanicKkoro rupoy3JioB.

IlepBbIii THIIpOY3€d B HUKHEM TE€UeHUU p. Amynapbu — Taxumaramickuii- moCTpOEH B
1974 r. Hanop Ha mJI0TUHE COCTABIISIET 2-3 M.

HccnenoBanne o6Omero pasmeiBa B HikHeM Obede Taxmaramickoro Tuapoysia
OCYIIECTBIISIIOCh Ha OCHOBE BCECTOPOHHETO0 KOMILJIEKCHOTO aHajdn3a KaK HATypHBIX JaHHBIX
MOJIEBBIX HCCeA0oBaHmi oTaena pycen [2, 3] u Kapakanmakckoro ¢punuaia CAHUNPU cnyxOs1
SKCIUTyaTalluu THAPOY3Ja, Tak U TuapoMerprudeckux qanHeix YI'MC PY3 no nocty Camanb6aii .

AHanu3 JaHHBIX [OKa3bIBaeT, 4YTO HauOoJbllee MaJeHHE OTMETOK JHA IO CpelHeil
riiyouHe HaOMIOJaeTCss B HAYalbHBIM MEpHOJ SKcILlyarauuu Tujapoysia. B 1974-1976 rr.
OTMETKa JIHa KoJiebalach ¢ HEKOTOPOM MEPUOJUYHOCTHIO (CBSI3aHHOM C CE30HHOCTHIO T0jla) OT
MakcumaiabHoM otmeTrku 68,00 M no cBoero makcumyma 70,00 M. B mocnenyromue ropas
aMIUTATY/1a KoJieOaHus CoKpaTuiiach U coctasuia 69,00 — 70,00 m.

[MogHsiTe AHA MO CpelaHEH OTMETKE O0BsICHAETCS TeMm, 4yTo 1978 r. — MHOTOBOIHBIM.
Hauunas ¢ 1982 r. (Hauamo mycka TIOSMYIOHCKOTO THAPOY3Jia) MUHUMaIbHAs OTMETKAa OTSThH
omyckaercsa 10 68,00 M. B 3Ty roapl MHTEpBaJl U3MEHEHUHW OTMETKHM CPEIHEro JIHa OT CBOETO
MHUHUMYMa 10 MaKCMMyMa eIll¢ MEHbIIE, CE30HHBIC KoyicOaHWs He3HauuTenbHbl. B 1988 T.
Ha0JII01aeTCsl Pe3KOe IMOBBIIIEHWE OTMETKH JHA. DTO OOBACHIETCS MHOTOBOJHOCTBIO Toja. B
cienyrontue math Jet (1990-1995 rr.) oTMeTka nHa Mo cpeaHel riayonHe koyiebanachk B mpeaenax
ot 68,0 1o 68,90 B 3aBUCMMOCTH OT CE€30HA U pacxoia BoAbl. B mocienyromme roasl HUKHUN
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npeaen OTMETKM JIHA HeCKoubko cHuswics (mo 67,00 M, a Bepxuuili - no 68,00 m). 3a
HCKJIFIOYEHHMEM MHOTroBoaHOro 1998 r., korma cpennsisi orMeTka nojausiaack 10 71,0 M, HO yxke B
cienyromeMm 1999 r. orMmerka crabunusupoBanach. TakuM o00pa3oM, IO XapaKTEPHBIM
KoJIEOaHUSIM OTMETOK JIHA MO0 cpenHel riayoune Bech nepuon (1974-2009 rr) MoKHO pa3aeauTh
Ha HECKOJIbKO MEePUOIOB:

@) OBITOBOE COCTOSIHUE;

0) HadaJIbHBII MepUO/ SKCILTyaTallui THAPOY3Ia;

6) MHOTOBOAHBIE Tobl: 1978, 1988, 1992, 1998, 2005 rr.

WNuTtepBan koneGaHUst OTMETKH JTHA B 3TOT MEPUOJ MTPEACTABICHBI B Ta0m. 1.
Tabnuna 1 - KoneGanue orMeTku 1Ha 1o cpeaneit rayoune no r/n CamanOait
3a nepuoa 1974 — 2009 rr.

MuHumanbHas MaxkcumanbHas Cpennsist
ITepuoast

OTMETKa JHa, M OTMETKA JHa, M OTMETKA JHa, M
briToBOC cocTosiue, 1973 1. 70,00
Hauano JKCILTyaTalluu
Taxwuarmickoro rumpoysna, 1974— 67,50 70,00 68,75
1979 rr.
Muoropoausiii 1978 r. 69,00 70,00 69,50
1981-1982 rr. 68,50 69,00 68,75
Hauano SKCIUTyaTaluu
TrosMytoHCKOTO THApPOY3ITa, 1982— 68,00 69,00 68,50
1987 rr.
Muoropoausii, 1988 r. 69,00 70,00 69,50
1989-1994 rr. 68,00 69,50 68,75
1995-1999 rr. 67,00 68,00 67,50
MuoroBoaubii, 1998 rr. 68,00 70,50 69,75
2000-2002 rT. 66,50 68,0 67,30
2003-2005 rr. 67,00 70,50 68,50
20062009 rr. 67,00 68,50 67,70

AHanu3upys JAaHHYIO TaOJIUIly MOXHO CKa3aTh, YTO IMEpPBOHAYAIbHOE MOHWKEHUE JTHA
MPOU30ILIO B MEpBbIe OBl JIKCIUTyaTalMud TaxuaTaliCKOro TUAPOY3Jia U 3TO MOHUKEHUE
coctaBuio 1,0-1,25 M.

[Tocne BBoma TrOSMYIOHCKOTO THUIPOY3Jia TakKkKe MPOU30LUIO HEKOTOPOE MOHUKEHUE
OTMETKH JHA 1O CpeJHed TiyOuHe, HO Ha MOpANOK MeHblue (mpubnusurtensHo 0,25 m). Ho B
L[EJIOM CEe30HHbIE KojeOaHus CTaOUIM3UPOBAINCh, W YMEHBIIWINCH B aMIUIUTyne. Takum
o0pa3oM, MOXXHO CKa3aTh, YTO IOCJIE€ WHTCHCUBHOT'O CHIDKEHHUS JHA B HA4YalbHBIH TMEPUO
IKCIUTyaTanuu Taxuaramickoro ruapoysna (o 67,50) B mgadpHEWIIHi mepuo] HaOII0aanach
OTHOCHUTEIbHAS CTA0MIBHOCTH, 3a HMCKIIOYEHHMEM MHOTOBOIHBEIX 1978, 1988, 1992 u 1998 rr.
[Ipuyem, sSIBHO BUIHA TEHIEHLHS K YMEHBIICHHIO aMIUIUTYAbl KOJeOaHMM OTMETKM [IHa IO
cpenHell TmyOuMHe B Te4yeHHe rojaa. MoXHO TOBOPUTH O HEKOTOPOW CTAOMIIM3AalMHU PYCIOBOTO
mpoiecca B HIkHeM Obede Taxuaranckoro ruapoysna.

TroAMYyIOHCKMI TMApoy3en BBeIEH B 3Kciulyartanuio B 1982 romy. Hanmop Ha miotuHe
coctaBysieT H=18-24 m ¢ yderoM oOmiero pasMbeiBa. AHaIU3 OOIIETr0 pa3MbIiBa MPOBOIAUIICS TIO
naHHbIM [ uapomerciyx6s1 PY3 no runpomnocty TiosmytoH. ['uaponoct TrosiMyioH pacnoiokeH
Ha 1,7 KM HHMKE TUIOTHHBI.

OO0mmii pa3MbIB B TEpPBBIE TOMbI OSKCIUTyaTallMd THAPOY3Ja MPOUCXOAUI Oolee
WHTEHCHUBHO.

3a mepssie mecth JeT (1983—-1988 rr.) skcruryatanuu pa3MbIB JHA COCTaBUI Oonee 1 M.
Pa3MbIB B MHOTOBOJHBIE TO/ibl OB 0OJ€e MHTEHCUBHBIM, YEM B CpPEJHHE MO BOJHOCTHU TOBI.
1989 r. ObIT MAIOBOOHBEIM M HaOIIomancs HeOOJBIION MOABEM AHA HM3-3a OCAXKIEHHSI HAHOCOB,
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MOCTYNHUBIINX W3 BepxHero Obeda BOAOXpaHWIMWINA. B criemyroommue TOIbI HAaOIIOIaTUCH
MHOTOBOJIHBIE M CPEIHUE MO BOJHOCTH roJia, U MPOaosKaics pa3MbiB HA. 3a 19901991 rr. nHo
pycna eute noHusuiochk Ha 1 M. [lanee, 1995-1997 rr. okazanuch MaqOBOJIHBIMA U CPEAHUMU 11O
BOJIHOCTH, MMPOUCXOJAUIIO 3aUJICHUE U TOABEM JIHA. 3a 3TH robl moabeM coctaBuia 0,3 M. 1998 r.
OB cCaMbIM MHOTOBOJHBIM M3 HaOIIOIaeMbIX CO JTHS SKCIUTyaTalli BOJOXPAHWININA U BBI3BAJ
caMblii OOJIBIIION pa3MbIB, KOTOpbIA Aoxoaui no 0,8 M. [Tocnexyromuit — 1999 r. - 6p11 cpegHUM
no BogHocTH. 2000 1 2001 roas! ObIIN Ype3BBIYAITHO MATIOBOIHBIMH, U MPOU30IILIO YMEHBIICHUE
ormeTtku nHa Ha 1,0 M. 2002 rox - cpennauit mo BogHocTU. 2003 TOM HAOIIO1ATICSI MHOTOBOTHBIM,
U cpeqHue oTMeTku nHa mo cpaBHeHuto ¢ 2001 r. mogusmuck eme Ha 1,2 M. 2004 r. ObLI
CPEIHUM TI0 BOJTHOCTH, ¥ MPOUCXOIUI0 HEOOIBIIIOE YMEHBIIIEHUE CPETHUX OTMETOK jaHa. 2005 1.
OBLT MHOTOBOAHBIM, TIpon3omien noabeM aHa Ha 0,5 M. B 2006-2009 rr. mabmtonanuch cpeaHue
10 BOJHOCTH M MaJIOBOJHBIE T'O/Ibl, © OTMETKH JIHA 3a 3TH T'0JIbl OCTAJINUCh NOYTH HEU3MEHHBIMU.

B nienom u3MeHeHuE OTMETKHU JIHA B HACTOSIIEE BPEMsl 3aBUCUT OT BOJHOCTH roja. Uem
OoJIblIIE CPEeIHEr0J0BOM pacxXo] BOJbI, TEM BBIIIE CpeIHss OTMeTKa aHa pycia. Co AHS BBoJAA B
sKcIutyaTaluio TrosMyloHckoro BopoxpaHwinina ¢ 1982 r. mo 2000 r. (t.e. B Teuenue 18 ner)
MIPOUCXOAUT Pa3MbIB THA B Pa3HOM CTENEHH, T.€. B MHOTOBOJHBIE I'OJAbl Pa3MbIB IPOUCXOIUT
0onee MHTEHCUBHO, B MAJOBOJIHBIE TOABI OYTH HE HaONomaeTcs pa3MbiBOB jaHa. [Tocie 2000
rojia Mpou301Ies HeOOIbIIONH MOABEM CpeJHEH OTMETKH JIHA, U U3MEHEHHE OTMETOK JHAa MOYTHU
CTaOUITN3UPOBAIIUCE.

B nenom pe3ynbrarsl aHadu3a JaHHBIX U U3yYEHHE MOKa3aju, 4To OOLIMN pa3MbIB HUXKE
TrosamyroHCcKOTrO BogoxpaHmnima 3a 19 net skcruryatanuu (¢ 1982 mo 2001 rr.) coctaBun 2,9 m.
B wmuoroBomnom 2003 rony HaOmromancs moabem aHa Ha 1,2 M, B 2004 rony - CHMXEHHE
ormeTku qHa 0,8 M. B mocnenyrommue roast (2005-2009 rr.) Habm01ar0TCs HEOONBIIHUE TTOIHEMBI
OTMETKHU THa B MHOTOBOJHBIE T'O/Ibl U HEOOJIBIIINE CHIXKEHHSI OTMETKU B MAJIOBOJHBIE TOJIBI.

Ha puc. 1 npexacrasieH rpaduk u3MEeHEHHS OOIIETO pa3MbIBa B 3aBUCUMOCTH OT HAIopa,
CO3/1aBa€MOr0 CTPOUTEIBCTBOM IUIOTHMHBI Ha p. AMynapbe. Kak BHOHO W3 pHCYHKa Ha
p. AMynaapbe, CIOKEHHOT0 U3 Mecka IIyOnHa pa3MbIBa 3aBUCHUT OT Hamopa. Yem Oouibiiie Hamop,
TeM OoJbiie TiyonHa pasmbiBa. Ha TaxuaTtamickoMm ruapoysiie Hamop MJIOTHHBI 3 M U ri1yOuHa
pa3MbiBa coctaBisger 1-1,2 M, Ha TIOAMYIOHCKOM THApoy3sie Hamop 21 M, a riiyOuHa pa3MbIB
nocturia 3 M. Ha ocHOBaHMUM pHUCYHKa MOJIy4eHa CBSI3b MEX]y TNTyOMHOU pa3MbIBa C HAIlOpOM,
CO3/1aBa€MOM INIOTUHOM CIEAYIOLIEro BUIA:

HpazmsiBa= k HO,5Hamnop

rae:

Hpa3smbiBa - riryOuHa 00111eTro pa3mMbIBa;

Huanop - HAIop, CO3/1aBaeMblii INIOTUHOM;
K=0,6 - K03(ppUIHEHT MPOMOPIIUOHATIBHOCTH.

30Ha pacmpocTpaHeHHs O0mero pasMbiBa HIKe TIOIMYIOHCKOTO  THIpOY3ia
yCTaHaBJIMBAETCS 10 GOpMYyIIE:

L= Af = 3,0 =75é1
i.—i, 0,0002-0,00016
rje:
AH - rmyOuna o61uiero pa3MbIBa 3a IMJIOTUHOM;
10; - YKJIOHBI BOJHOW TIOBEPXHOCTH, COOTBETCTBEHHO, OBITOBOMY COCTOSIHUIO H
ip nociie oOIIero pa3mMbiBa.

Takum oOpazom, rnyOumHa oOmero pasmbpiBa HUXKE TIOSIMYIOHCKOTO THIpOy3ja paBHA
3,0 M, 30Ha pacmpocTpaHEHHUsI OOIIEro pa3MbiBa COCTaBISET 75 kM. 30Ha pacmpoCTpaHEHUS
o0miero pa3mbiBa HHKe TaxuaTamickoro rupoysia coctaBisieT 50 K.
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B 3akmioueHrne MOXXKHO OTMETHTh, YTO B pe3yJibTaTe aHaiM3a OOILEro pa3MbiBa HUKE
Taxuaramickoro u TIOAMYIOHCKOTO THAPOY3J0B Ha p. AMyJaphe MOJyYEeHbl BEJIMUYHUHBI OOIIETO
pa3MbiBa U popMyIa JUIsl YCTAaHOBIEHUS BEIUYMHBI OOIIET0 pa3MbIBa B 3aBUCHMOCTH OT HAIopa,
C03/1aBa€MOr0 IJIOTUHOW JJIsl PEK, CI0KEHHBIX U3 JIErKOPa3MbIBAEMbIX TPYHTOB JIOXKa. DTy CBA3b
PEKOMEHYeTCS HCIONIb30BaTh MpPU AKCILUIyaTalMW W IPOEKTUPOBAHUM HAMEYaeMbIX K
JKCIUTyaTallu¥ COOPYKEHHI HA peKaxX paBHUHHOTO THIIA.

F'aybuna pasmbiBa, Hp
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Hamnop, HMm

PucyHok - I'padhuk M3MeHEeHHsI TAYOUHBI OOIIIero pasMblBa HHUKE COOPYKEHHS B 3aBHCHMOCTH OT
Hamopa IOTHHBI Ha p.AMyaapbe
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V]IK. 627.4

OAPE Y3AHUOA UHLLIOOTIAP TALCUPUOA KEYAOUTAH
XXAPAEHINAP

X.A. Hcmazunos, I P. Xamoamoes
B.J. XKypun nomuoaeu CAHUUPU

Hapénapaan kaHaapra CyB OJIMII Ba MabJIyM MUKAOp/a CYB Cakjiall yuyH KypuiaguraH
HHIIOOTNap Aapénapaa Oymaauran kapa¢Hiapra ¥3 TabCUPUHHU YTKa3a 1.
Japénaru cyB OKUMHU WHIIOOT KypHJITaHJaH KeHUH MKKU KUCMra OYITUHUO, HHIIOOTHUHT
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IOKOpH KMCMUJA CYB I03aCHHMHT KYTapWJIMINKA Ba CYBHHHI AMMJIAHUO OKHMIIUTa OJNHUO KeIaju.
WHIOOTHUHT KyHHM KHCMHUZA, CYB MabiIyM TYHITaHJIUTd cababnu, OKMMHHM KHUCMaH
TE3JalITaHIUuTy Ky3aTUIIa 1.

WHIIOOTHUHT IOKOPU KUCMHUJA CYB AUMIAHUO OKKAHJIWUTU Typaliad OKMUMHHUHI TE3JIUTU
KaMasu, OKMM OwmiaH Oupra KeinraH KyM Ba JIOMKamap CyB TyOura 4ykaau Ba yJapHHUHT
TYIUTAHWIIM HATWXKAacHAa y3aH TYOMHUHT KYTapwiuil >kapaéHu Kys3atwiaau. by skapaéu
WHIIOOTHHUHT FOKOPU KUCMUJA CYBHUHT TE3JIUTH KyM Ba JJOMKATApPHUHT OO KETHUI Japa’kacura
KyTapwiraHda 1aBoM 3TaJH.

NHMOOTHUHT KyWM KHCMHJA, MHIIOOTIAH TO3a CYB TYILITAHJIWUTH Ba CYB TE3JIUTMHUHT
OMpPO3 KyTapwIraHJIuru cadabnu gapé Yy3aHWHUHT IOBWIMINK Ba TYOWHHHT TacaluIn jkapaéHura
onu6 kenaau. by jxapa€H CyB OKUMUHUHT TE3JIMTU KyM Ba JIOWKAJApHUHT OJHO KETaOJIMAaCIHUK
Japaxkacura €ku IKOpUIaH OKUM KyM—JIOoMKajgapra TYMUHIaH Xo0j4a TYIIHIIN [Tacairanya JaBoM
STaau.

Hapé€ y3aHuma wMHIIOOTNIAp TabCHUPHUIA IOKOpHAA aWTHO YTWUTaH Y3rapuil kapaéHiapu
napé aTpod MyxuTHra canbuii Tabcup Kypcaraau. By canOuii TabcupiapHHU OJUHU OJMII Ba
ylapra Kapiiy 4opa—Tagoupiap uuuiad YMKUIL, OJAMHAAH KypUJIraH WHIIOOTIApHU YpraHuo
YUKHILIHU TaK030 3TajH.

NumooTtnap Ttabcupumaa nap€ y3anga OymaawraH sxapaéHiapHH OWIIMII MaKcaauja,
Awmynapéna kypuiran Taxuarom Ba TysaMyiHH HHIIOOTIApU YpraHUO YUKUIIIH.

AmynapéHuHr Kyhm Kucmuga, Kapakanmoructon PecnyOnukacuaa — oKoWamraH
KaHaJJlapra CyB OJIMIIHH SXIIAJIAIl Makcaauaa, OMpuHYM Taxwartom WHIIOOTH KypuwiraH. by
WHIIIOOT CYB F03aCHHHU 2- 3 MeTp OanaHIuKKa KyTapub Oepaniu.

TaxuaToml MHIIOOTHMJA KeuyaguraH jkapa€HHM ypranum Makcaauaa 1973-1982, 1999
fimmnapaa CAHUMPUuuar V3an Ba KapakaamorucToH GYITHMIAapu Ky3aTyB HIUIAPHHH OJTHO
Gopran (ymuam wummapued Y3 MApPOMET TAIIKMIOTH 6uIaH). MaHa Wy TalIKHIOTIAPHH
MabJIyMOTJIApUHU YpraHu® YMKUII IIYHU KypcaTAuKK TaxuaToll WHIIOOTH AAcTiIabKu HIIra
Tymrad gaspnaa, 1974-1977 iiunnapna napéna kam CyBIMK Ky3aTHIUO, JIOWKAJAPHUHT YYKHUIIH
Te37amub Ba YHUHT MUKAOpU 16236 MUHT M’ Ta eTau Ba 0y KypcaTrud IOKOPH KHCMHUHT CYB
cakyaml Mukaopunu 40,5 % Hu Tamkua kunau. Cys cakiam mukaopu 40,1 muH. M’ HH TaIIKWI
atanu. 1928 fiunna napéna kyn cyBiuKk OYnau Ba mry Wuau 6323 MUHT M JIOMKAHU WHIIOOTHUHT
IOKOpY KHCMHJJAH WHIIOOTHH TACTKH KHCMHTa 0BUO onub ketau. 1978 itmn HosOp oiinna,
WHIIOOTHUHT IOKOPU KHCMUJIa KOJTraH JoWKa MUKAOpH 9913 muHr. M raga kamaigu. 1979 iun
oxupuga cyB Mukgopu 1978 fiunra HucOarran anda kam Oynca xam 1974-1977 itmnrura
HucOaTaH KYNpOK OViau, JoHWKa YYKUIN YTraH Wuiapra HucOarrtan kynamaau. 1980 — 1982
Hunnapna gapéna KkaMm CyBIMK Ky3aTwiau Ba 1982 iiun ceHTaOp oitura kenud JoiKa MUKIOpU
WHIIOOTHUHT IOKOPU KMCMUJIAH SHT IOKOpH Japaxkara, sbHu 17820 MuHT. M® HH TAIIKHJI STOU.

VHIIOOTHUHT IOKOpY KUCMHJIA YYKUHIM JIOWKA KYIUIMTH ¥3aH TyOMHUHT KYTapuIHIINATa
o6 kenau Ba 1977 vimnra kenu6 kytapunum 1,5 M tamkun stau. Kemnru dwmiapna mapé
CYBHHMHI MUKJIOpUTa Kapab, cyB Ky Humapaa qap€ TYOMHUHT OMpO3 MacalTaHIuTH Ba CYyB KaM
Wunnapaa 3ca gapé TyOMHUHT OMpo3 KyTtapwiranauru Ky3atwian. 1980 immmapra kenu6 mapé
TYOMHUHT ¥3rapMac MUKJIOpH aH4a OapKapopJallraHINTd Ky3aTUIan.

TaxuaTomr HMHIIOOTMHUHT KyHHW KucMHMAa Aap€ TYOMHUHI IOBUJIMIIM Ba Y3aHHUHT
YyKypJIalIUIIKM Ky3aTuiagd. MHmoor wumra tymrad nactiabku 1974-1976 itmnnapna napé
TYOMHHMHT IOBWJIMINM OKHOaTuaa, TyOmHwHT catx HykTtacu 70,00 metp man 68,00 merprava
nacaiinu. Keitnaru itunnapnaa napé€ tyounusr ysrapumm 69,00-70,00 metp napaxacuna 6yaam.

TysMyliH CyB HWHIIOOTH wuINra TymraHgan Oomuiad (1982 itwn) mapé tyOuma sHa
IOBWJIMII Ky3aTWJIIM Ba YHUHT uyKypauru 68,00 meTpraua nacaiiau. by naBpna mnrapru naspra
Kaparagja Jaapéaard MOBWIMII KaMpoK Aapaxkana Oymmau. 1988 iiunmu nmapénma cepcyBiIuK
Ky3aTWIIH Ba TYOWMHWHT KyTapuiauimura onud kenau, kytapwmmim Hykracu 71,00 meTpraua
oynmu. 1990 — 1995 fiunnapaa napé Tyomnunr y3rapummu 68,00-69,90 metp HyKTanapaa 6yaran
Oyica, keiinHru Wusuiapaa napé ryou uykypauru 67,00-68,00 metp nHykranapaa 6ynnu. Keinaru
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Hunnapnaa nap€ TyOMHMHT Y3rapumimia an4a 0apKapopiivK Ky3aTUJIIH.

[ynnmait kummu6, 1974 — 2009 fiunnapaa gapénaru OBUIMIIHA OMp HedTa AaBpiapra
Oy M MyMKUH.

a — JapEHUHT TaOUMUI OKUM JaBpH;

0 — CyB MHIIOOTHHU JAaCTJIa0KU WIIAII 1aBpU;

B — cepcyBimk wmmtapu: (1978, 1988, 1992, 1998, 2005 itwn).

By naBpmapnaru nmapé TyOMHMHr y3rapmac HyKTaJapu Kydupgaru —1-xazaBanja
KEJITUPUIITaH.

1-xanBain - 1974 — 2009 #tmnnpapaa napé TyOMHUHT y3rapum HykTanapu CamanOoi cyB ymyan
HyKTacu Oyiinua.

Makec. Vpraua
Ne Haspnap M, HYKTacu HyKTacu
- HYKTacH, M. ’ ’
M. M.
1 | TaOuwuii okum, 1973 70.00
) I:IHmOOTHHHr nactiiabkm wnuramu. 1974 — 1979 67.50 70,00 68.75
Huap.
3 | Cepcys, 1978 iun 64,00 70,00 69,50
4 | 1981 — 1982 itunnap 68,50 69,00 68,75
5 Ty}lMyI/II/IH MHIIOOTHHUHT MacTiabKu WINra TYIITaH 68.00 69.00 68.50
tumnapu 1982- 1987 #mnap.
6 | Cepcys, 1988 it 69,00 70,00 69,50
7 | 1989 — 1994 iimnnap 68,00 69,50 68,75
8 | 1995 — 1999 #iunnap 67,00 68,00 67,50
9 | Cepcys, 1988 it 68,00 70,50 69,75
10 | 2000 - 2002 #mmnap 66,50 68,00 67,20
11 | 2003 - 2005 #mmnap 67,00 70,50 68,50
12 | 2006 - 2009 #umnap 67,00 68,50 67,20

Kanpanga keATUPHUITAaH MABIYMOTIAPHU YPraHuO® YUKW NTYHU KYpCaTIUKU, TaxuaToll
uiura TymraH jgacTiaOku faBpuga Aap€ TYOMHUHI IOBWIMINM OMpO3 >KajajulaliraH Ba Japé
TyOMHUHT uyKypJhamrysu Oy naspaa 1,0 — 1,25 MeTpHU TalIKuiI KUITaH.

TyssMyiHH WHIIOOTH WINTA TYIMITaHJaH KEWUH XaM OMpo3 IOBUIUII OYiraH Ba mapé Tyou
0.25 M ra macaiiran. Ymyman Oy naBpra kenu0 nap€ TyOMHHMHTr Qaciiapra Kapal y3rapuiu
OapkapopJamraH.

[Mysgait Kuaud MIyHW TaKUIall MYMKAHKH, TaXWaTtom WHIIOOTHHUHT HWIITa TYIITaH
nactiabku fgaBpuaa nap€ TYOMHUMHT IOBWJIMINM JKajaal OynraH, KEWHHPOK 3ca HOBMIIMII
O6apkapopnairas, ¢pakarruia gapéna cys kym o0ynran 1978, 1988, 1992, 1998 Ba 2005 iinmnapaa
V3rapum Kky3atuiarad. Illymapau acocna® Xo3upra BakTtaa pgap€ TYOMHUHT — Y3rapuInu
OapKkapopIaluraH JieraH Xyjiocara KeJIuil MyMKHUH.

Tysmyiina uamootn 1982 ivnmm umra tymrad. CyB 103aCHHUHT KYTapWJIHII OajaHJIUTH
H=18+24 meTpHM TawKkuwi 3Taau. by MHIIOOTHHMHI KyHM KUCMHUJArd yMyMHUH IOBHJIHILIAP
TUAPOMET XU3MATU MabIyMOTJIApU acocHa YpraHuO YUKWIIW. MablyMOTIaApHU TaXJIW KUJIHII
IIYHU KypcaTagukW, WHIIOOT MINTa TYIIraH JAacTiadku pAaBpia, Taxuaromr WHIIOOTHA
Ky3aTWJITaHH CHUHTapu Jap€ TYOWHHMHT IOBWIMINM |-)KaaBanmga kedatupuwiaradn Ba 1983 —
1988 iwnapaa ymymuil ropuinm 1,0 MeTpHu Tamkwin Kuwirad. 1989 iiun napéna xam CyBIIMK
nnu OynraH Ba gapé TYOMHHUHT OMpo3 KyTapuiaumu Kyszatwiarad. 1990 — 1991 hunnapaa mapé
TyOuaa sHa oBWIMII Ky3aTwirad. 1995 — 1997 iiunnapna napéna kam cyBiIMK OYnran Ba gapé
TYOMHHHT OWpPO3 KYTApWITAHJIWTH Kaua KWimHAd. 1998 iiun cepcyB Wmim OYinM Ba WHIIOOT
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WIIra TyIragaad KeWWHTY Huiutapra HucOaTaH 9HT jkajai IoBUIu iwim O0ynau. dapé Tyou mry
vinnmu 0,8 Metpra sitHa uykypaamrad. 2000-2001 #inmnap yTa kaM CyBJIHMK Husutapu OYiau Ba napé
Tyou stHa 1,2 metp uykypaamau. 2002-2005 iinnnapaa nqapé€ Tyouaa 6upo3 KyTtapuium OYiau.
Ketinaru 2006 — 2009 vinnnapaa napé TyOMHUHT y3rapuiny aH4a 6apKapopiamiiy.

Tysyiina uHmootu Kyhu kucmuga 1982 — 2001 iinnnap sbHM, 19 iiun paBomuaa napé
TYOMHHUT YMYMHH 9yKYypJiamuimy 2,9 METpHU TAIIKWI dT/IH.

Keiinaru iiunnapna napéna cyB kyn O6ynran Wusuiapaa Oupo3 IOBUJIMII, CYB KaM OYyiraH
Huiiap/ia IBWINILI Ky3aTUIMaAX Ba Japé TYOMHMHT Y3rapuIily aHda OapKapopJaliu.

Taxuaromr Ba TyaMyHWUH WHIIOOTNAPUHHMHI KyHH KucMuAa OYnuO YTraH MOBUIJIMII
*KapaHJIapuHU Yprauu® YMKMII acocuaa JAap€ TYOMHMHI  IOBWJIMII  YyKYpJIMTUHU
MHIIOOTJIADHUHT CYB I03aCHHM KYTapuwiMil OalaH/UIMrd OuiiaH OOFNIMKJIMTUHU aHHUKJIAIl
Makcaguaa l-pacMaa KypcaTUiran Yu3MacH TY3UJIIH.

H,
3
2 H, | H, 5
4 1.0 | 3.0 !
25 3.0 | 2.1
1 s 38 0.5]1.0
% o UIIHUra = =
g =) 6 >§ S
1 . kapa 2 3
| YH3HII s E
E Kepak ==
b 5 H,
|

T - &
—

1- pacM - VMHIIOOTHUHT KyHM KUCMHUAArd YMYMHH IOBHJIUII YYKYPJIUTH OWJIaH MHIIOOT
TabCUPUJA CYB F03aCUHUHT KYTapUIHILI OaJlaH UMY Opacuaru OOFIMKINK YU3MacH.

Uusmara acocaH UIyHU KaiJ KUJIUII MyMKWHKH, Jap€na KypWIral MHIIOOT CyB F03aCUHU
KaH4a OajaH] KyTapca MHIIOOTHHHT KyHHM KMUCMHUJA IOBUJIMII IIYHYA KV Oyiap 2KaH, yM3mara
acocaH KyhHujaru OOFJIaHHII OJIUHIN;

H,= 0,6 H"’ (1)
Oy epna:

H,— IOBWINII 9YyKypJIUTH, M;
Hx —  cyB 103aCHHHMHT KyTapuiauil OadaHIIUuTH, M;

OHT Ky IOBUJIUII MHIIOOTHUHT KyWH KUCMH OomnurtaHummuaa O0yian0, OKUM HHIIOOTHAAH
y30KJIallraH capu, IOBUIUII KaMaiuO Oopanu. FOBunmumam napé Oyiivua TapKaluil Y3YHJIHTH
Kylujarnya aHuKJIaHa U,

H
L=—* (2)
lﬂ‘l - ll()
Oy epna:
i, — napé€ Tabumii X012 OKKaHaru CyB I03aCHHUHT HUIIAOINTH;
I, —  JapEHUHT IOBHIUIIIAH KSWHH XOCHJI OYJIraH CyB I03aCHHUHT HUIIAOJIUTH.
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IOBmwnmHn  napé Oyiinya Tapkanum y3ywiaura (2) dopmyna Omnan XxucobiaHuO
yuKwiragaa TyaMyWuH WHOIOOTH Y4yH 75 kunomeTrp, TaxmaTomr WHIIOOTH Oyiinda
50 KWJIOMETpPHU TaLIKWJI ATaIH.

Xynoca KuiauO WIyHH aWTUIl MYMKHHKHA, AMyAap&HUHT KyHH OKHMHAA KypHJITaH
Taxuarom Ba TysAMyHHMH WHIIOOTIApH TabCcHpUAa OYmaguraH s>kapaéHiIapHU YpraHu® YUKHII
acocyuja HWHIIOOTJIAPHUHT KyHH KucmMuja Oyiaagurad OBWIMII YYKypJurd OWJlaH HMHIIOOT
TabCUPUJA CYB O3aCHHUHT KyTapuiauil OaJaHAMIUTH Opacuaard OOFJaHHWIIM ONHHIU. By
OOFNaHUII, SBHU JOWMXAJAITUPUITAaH WHIIOOTIAPHUHT KyWHM KUCMHUA OViaJauraH HOBUIIULI
KapaCHIApUHU OJIIMHIAH aHUWKJAIIra Ba YHHHT CajJOWil TabCUPUHU KaMaWTHPHUII YIyH Yopa
TanOupaap Oenrmiamra UMKOHUSAT spaTau.
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OMNbITHO-NMPON3BOACTBEHHAA ANPOBALIUA
KOMNO3ULUMUOHHbLIX MATEPUAIOB ANA PEMOHTHO-
BOCCTAHOBUTEJIbHbIX PABOT 3JIEMEHTOB JIOTKOBbIX
CUCTEM KALUKAOAPBbUHCKOI'O BUTTOATA

O.B 3yes, B.M. Illununoe, A.A. Ilempos
CAHUHUPH um. B.J]. ’Kypuna

Tosbruenue sxkonomuveckolt 3qbcj)el<mueHocmu U 00N208€YHOCMU TOMKOBbIX CUCEM 3d
cuenm NpUMeHrHeHus Oocmynglx CEPMEMUIUPYIOUIUX MAMEPUAIIOE.

CoxpaHHOCTH U MOBBIIICHHE J0JITOBEYHOCTH KOHCTPYKIIMU Ha OCHOBE OETOHA B KECTKUX
MIPUPOAHO-KINMATUYECKUX YCIOBHUSAX APUIHOM 30HBI, K KOTOPOW, HECOMHEHHO, OTHOCHUTCS
V30ekucraH, SBISETCA OJHUM H3 OCHOBHBIX BOINPOCOB IPU PEHICHHH TaKuUX MHpodiieM, Kak
noanepxkuBanre KIIJ[ opocuTenbHBIX cucTeM, NpeaoTBpaileHus (GUIbTpaluu 4yepe3 Telo u
KOHCTPYKTHUBHBIE CTHIKM OCTOHHBIX M /0 KOHCTPYKLUHN U T.II.

ObecrneyeHue JIMTENIBHOM TOJTOBEYHOCTH OETOHHBIX KOHCTPYKIMN - 3ajaya CJIOXKHasd,
YTO U OOBSICHIET HAIMYUE K HACTOSIIEMY BPEMEHU OIPOMHOI0 KOJIMYECTBA BOJAOX035HCTBEHHBIX
00BEKTOB, HYXJAIOIINXCS B pEMOHTE, B 1eJ0M cocTaBisronuM 10 70 % ot obmiero oobema. Ha
| mMOroHHBIA KM KaHaja ¢ MPOIYCKHOW CIOCOOHOCTBIO JI0 5 M’/C TPH BOCCTAHOBJICHHU OETOHA
3aTparbl MOTYT cocTaBUTh 350 ToHH HemeHTa U 2000 TOHH MHEPTHBIX MaTepuaynoB. [Ipu sTom,
TOJIBKO DJKCIUTyaTallds AaBTOTPAHCIOPTHBIX CPEACTB, IPU CaMOM MHHUMAJIbHON JaJbHOCTH
nepeBo3ku a0 20 kM, MOXeT cocTaBuTh 500 MalIMHO-4acoB, YTO MPU CPEIHEH CTOMMOCTHU
aperasl MammH Tuna 3UJI MoxeT BbIpa3uThcs B pacxojax (UHAHCOBBIX CpeAcTB 10 1,5-
2 miH cyM. Eciam ke nmemo kacaercs paboT mo Ooppbe ¢ dumibTpanMed W TepMeTH3alluH
MOBPEKICHHBIX, Ne(EKTHBIX 30H OCTOHHBIX KOHCTPYKLHUH, TO, KaK MOKa3zaja MPAaKTHKA, B XOJ
UIYT TOPOTOCTOSIINE, a TOPOM U Mano3()PEeKTUBHBIE Te€PMETU3UPYIOIINE MaTePHUAIIbI.
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Corpynnukamu otnena CM HIIO CAHUHWPU nns onTuMHU3anuu U panvoOHAIU3ALUU
MPOLIECCOB FEPMETU3ALNH MMOBPEKACHHBIX U Pa3yIUIOTHEHHBIX 30H OCTOHHBIX KOHCTPYKIIHI OBbLI
pPacCMOTpEH pPs TEXHUYECKUX PEHICHUH C WCIOIb30BAHHEM PA3lIMYHBIX, KaK TPaTULHOHHBIX,
TaK M CHUHTETHYECKHUX, KOMIIO3HIIMOHHBIX MaTepuanoB. [Ipu 3TomM 0TOOp OCYyIIECTBISUICS IO
KPUTEpPUSAM YacTOThl M O0bEMa HCIOIb30BAHUS, MOJIOKHUTEIHBHOCTH OMNBITA MPUMEHECHHS H
BO3MOXHOCTH TNPHOOPETEHUsI CHIPhEBBIX pecypcoB B PVY3 (tabm. 1). Ilpm paccmoTpenHun
BApUAHTOB TEXHUYECKOT'O PEIICHUS OCHOBHOW aKIEHT JeNalici Ha OICHKY MPUTOAHOCTH H
JOCTYIMHOCTH 10 TEXHUKO-3KOHOMHUYECKHUM COOOpaKeHUSIM. [ 1]

Tabnmuma 1 - CBogHas Tabauila OPUEHTHPOBOYHOM  CTOMMOCTH  PEMOHTHO-
BOCCTaHOBHUTENBHBIX pabOT TMIPOTEXHUYECKHX COOPYXKEHHH MPH HCIOJIb30BAHUM Pa3TMYHBIX
MaTepUAIOB U KOMIO3UIUAMN

CroumocTb 1 M cyM,
Marepuan wim KOMIIO3ULUS 15 B TOM 4HMCJIC!
peMoHTa

Marepuan | 3aprutara | TpaHcmopT Hroro
MownonutHbI 6eToH M-250-300 24446 2400 2400 28000
ApMHpOBaHHBIN TOPKPETOETOH A=2 cM 6600
OnokcuaHasg xomno3uiusa K-153 17100 1710 1710 20000
OnokcugHas komio3. DI11-1 17000 17000 730 20000
Dnokcuaaas komnos. DKK-25 19000 1900 1900 22000
Onokcuanas komno3.9KK-100 20000 2040 2040 24000
Komnosumus «Ap3amMut 9900 1000 1000 12000
i(;g;omunﬂ U EHNIKETOHOBBIX 10550 1100 1100 13000
Kuzako crekonbHbl 0€TOH 105000 125000
3atupouHsie XKHUIKOCTEKOIbHBIE 3250 4500
KOMIO3HUIIMH
ApMupoBaHHBIE OUTYMHBIE TTOKPBITHS 13000 15010
[Honmmapupubie KOMITO3HUIIHH 11599 13472
«Crnoxpun»
[Tnactobeton Ha MoHOMepe DA 5 cm 24500 29000
ITonmnmepOeToH 5 cM KapOaMUTHBIN 31000 3000 3000 38000
THOKOJBHBIEC MOKPBITHS 17020 900 900 19000
AKpHJIOBBIE TOKPBITUS 4900 810 810 6000
buTyMHO-nIOJIMMEpHBIE MOKPHITUS 1928 93 93 2362
[onusdpupnas komnozunus [TH-1 9544 950 950 11100
Kapbamuanas okpacodnas 4925 190 190 5138
dypaHoBo-3moKcHAHAS cMoja DYM-A 210000
OxJeiika OeToHa JUCTaMU 7535 250 250 6300
«bpoHenszom»

VYuuTbiBass  JaHHbIE  BBIMIEU3JIOKEHHOW  TaONMIBI, OCHOBAaHHbBIE HAa  TEXHUKO-
HSKOHOMHUYECKOM aHaJHM3€, MOXXHO CJellaTh 3aKJII04YeHHEe, YTO HCIOJb30BaHHE JIOOBIX
KOMIIO3ULUN AJI1 PEMOHTHO-BOCCTAHOBUTENBHBIX pabOT CONPSKEHO C  BOBJIEYEHUEM
3HAYUTENbHBIX (PMHAHCOBBIX 3aTPaT Il PEMOHTA O€TOHHBIX KOHCTPYKIIUH U 3JIEMEHTOB.

B 1o ke Bpems, yuuThIBas JaHHblE MHOI'OUMCIIEHHBIX MHCHEKLIUN COCTOSHHS OETOHHBIX
KOHCTPYKIIMH, TPOBOAUMBIX Jabopartopueit CM, B vactHocTH nmo KamkamgapeuHckoi obnactu,
nmpobJyieMa JTOJATOBEYHOCTH CTOUT BecbMma ocTpo. Tak, mHcmekius 2009 r. mo Kaccanckomy,
Kapmmuckomy, Kaszbuiickomy, Humanckomy paililoHaM ToOka3ajga, dYTO  COCTOSIHUE
MEJIUOPATUBHBIX CHCTEM, IPEACTABICHHBIX JIOTKAMHM-BOJOBOJAMH, HYXIAETCAI B PEMOHTHO-
BOCCTaHOBHTENBHBIX paboTax B 00béMe oT 20 10 50 mIpOLEHTOB.
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[Ipu >TOM nedexTsl OeToHa 3aKII0YAIOTCS B M3HOCAX 3AIIMTHOTO CIIOSl, MHOTOYHUCICHHBIX
IPOJOJBHBIX M IONEpPEYHbIX TpPELIMHAX, CKOJIaX W IMIENYHIEHHSIX, MPOOOMHAaxX, IEepeKocax Hu
nedopMalusax CTOEK, OTCIaMBaHWKM OETOHA Ha MOsicaX J>KECTKOCTH, «KaOIydKke», Hmeperomax
3JIEMEHTOB. B pe3ynbrare naHHBIX A€()EKTOB MOTEPU BOJHBIX PECYPCOB M3 JIOTKOBBIX CHUCTEM B
OTIENBHBIX cllydasx MoryT gocturath 10 70 % Ha 1 n.m. ceTn.

YuuTbiBas BBIIIEU3JIOKEHHOE, HAaMHM OBLIM TNPOBEACHBI MCCIEIOBaHUS IO BBIOODPY
KOMIIO3UIIMHA Ha OCHOBE OIOKCHJIHBIX, SMOKCHUIHO-OUTYMHBIX M aKPUJIO-MHUHEPAJIbHBIX
komno3uuuid. Ilpm sSTOoM JaHHBIE KOMIO3MIMM  pa3padaThIBaJIUCh KaK OKPAacOYHbIE,
IIMAaKJICBOYHbIC U HAOMBHBIC, C IPUMEHEHUEM apMUPOBAHUS U OE€30CHOBHBIE.

OcHOBHBIE  (DU3UKO-MEXaHMYECKHE CBOWCTBA KOMIIO3UIMA mocie 6 MecsuyHOH
HKCIIO3ULIMU B BOAHOU cpejie MpUBEAeHBI HUXKe (Tadu. 2).

Tabnuna 2 - OCHOBHBIE XapaKTEPUCTUKU THAPOU3OJIALIMOHHBIX KOMIO3UIUI

Komnozumuu
HanMmeHnoBanue nokasarenne SIOKCHIHO-
DIIOKCHUIHEIE aKpHUJIOBBIC
OUTYMHBIC
Anresus k 6eTony, He HIXKE MIla 7,2 4,2 0,2-0,25
ANre3ns K CHHTETHUYECKHM TKAHSIM IIPH OTPELIBE
A 0 pu oTp 2,9 0,96-1,1 0,17-0,18
nox yriioM 90° He Huxe
KoaddpunmenT BOJOCTOMKOCTH MO aATe3uH K
bun A s 0,89 0,79 0,75
OeToHaM, HE HIDKE
To ke mo aare3nu K TKaHIM 0,96 0,81 0,77

[IpoBenenne paboT MO BHEAPEHUIO PEKOMEHIOBAHHBIX KOMIIO3UIMI IO3BOJIUIIO
MOJTHOCTBIO HCKJIIOYNTH (UIBTPAMIO BOABI HAa BOCCTAHOBICHHBIX BOJOBOJAAX M IIONYYHUTh
3HAYUTENbHBIN S5KOHOMUYECKUN 3 ekT, paccunTanubiil Ha 1 .M. T0TKOB (Tab. 3).

Tabnuna 3 - Pacyer 06mux noka3zareneit 3 peKTHBHOCTH BHEAPEHUS

IIpunsr.

En. usm. Pacuér
0003H. A

ITokaszatenu u popMyna pacuéra

TomoBoit sKOHOMHYECKHH 3P HEKT 3a CUEeT

MTOBBIIICHUS )KU3HECTTOCOOHOCTH JIOTKOB I10
CPaBHEHHUIO C 3aMECHAMHU JIEMEHTOB B I MITH CYM
cootBeTcTBUU ¢ hopmyiaoir CH 509-87

9, =[(3, +3¢,)®+ 35— (3, + 3¢,)] -4

2,=(400000 33)-(37167
-406)=(13,2-6,17)=7,03 aan

TomoBoit sKOHOMHYECKHH 3P DEKT 3a CUEeT
NPUMEHEHUS HOBBIX YIJIOTHEHUH IIBOB C D= 2301-5,41-1209)

HOBBIIIEHHO} 10ATOBEYHOCTHIO Orm MK Cym 166=1,872 marn cym

9, =[3, =3¢)®+ 32— (3, +3¢,)] -4

TomoBoit sxkoHOMHYECKHI 3P(EKT OT SIKOHOMHUHU

BOJHBIX PECYPCOB Ora MIH CYM Irg=(116000-20)=2,32

A CF: T]" Ce

Hroro cymmapHbiii ro10BOH 3G dEeKT BHEAPECHUS A =3+t 3r5=7,03+1,87
pa3paboTok +2,32=11,22 man cym

JlnuTtenpHas SKCHO3MIMS ONBITHO-IKCHEPUMEHTAIBHBIX YYacTKOB JIaCT BO3MOXHOCTb
BbIOpaTh Hanbosee 3 PeKTUBHBIE COCTABHI C BHEAPEHUEM B APYTUX PETHOHAX CTPAHBI.

JIMTEPATYPA:

1. PekomeHganuu 1O TPUTOTOBJICHUIO KOMIIO3UIIMOHHBIX MaTEpUalioB M METOI0B
BOCCTAHOBJICHHUSI Y4aCTKOB Je(EKTHBIX 30H O€TOHA U Pa3yIUIOTHEHHBIX CTBHIKOBBIX CONPSKEHUN
snotkoBeIxX cucteMm, HITO CAHUWPHU, Tamkent 2009 r.
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YK 665.9:626.826

YCOBEPLWEHCTBOBAHWE TEXHONOIMMN rEPMETU3ALINA
CTbIKOBbIX COEAUMHEHWWU JJIEMEHTOB JIOTKOB

O.B. 3yes, B.M. Illununos, A.A. Ilempoe
CAHUHUPH um. B.J]. ’Kypuna

Jlukeudayus npomeuex 600vl uepe3 OepopmamueHvie Wbl JOMKOBbIX CUCTEM
YNPOWEHHBIMU MEeMOOaMU 2UOPOUZONAYUL.

N3menuBmIascs SJKOHOMUYECKasi CUTyallds B Hallel cTpaHe O0yCIaBIMBAET MEPEOIECHKY
MaTepuaJbHO-ChIPhEBOM 0a3bl CTPOMUTENIBHOW HHIYCTPUM C LEJbI0 palloHalIu3anuu  eé
UCIIOIBb30BaHMs. Benb TONBKO M0 Y30€KUCTaHy MPOTSIKEHHOCTh METHOPATUBHBIX CHUCTEM MaJIbIX
KaHaJoB cocTtaBisier Ooinee 135 Thic. KM, a moTepu BOABI M3 HHUX JaoxoasaT g0 70 %. Jlns
NpelOTBPAILEHUs] CIIOKHUBIICHCS CUTyallUM HEOOXOJWMO IEepecMOTpeTh M OOHOBUTH HBIHE
M3BECTHBIE BApUAHTBHl U CIOCOOBI THIPOU3OISALUUU U 3aMEHbl AePULUUTHBIX TePMETU3UPYIOIIUX
MaTepuaJoB MECTHBIMU JJis JUKBUJALUUHM TPOTEYEK Yepe3 KOHCTPYKIHH HUPPUTAHOHHBIX
CUCTEM.

Ocoboe BHMMaHWE HYXXHO YJCIUTh JIOTKOBBIM HPPUTALIMOHHBIM CHCTEMaM, KOTOpbIE
SIBJISIIOTCS. OJTHUMU U3 TJIaBHBIX TPAHCHIOPTEPOB BOJHBIX PECYPCOB JIs MOTPEOUTENHCKUX HYXI.

[Ipu Gopwrbe ¢ QuubTpanueil yepe3 JOTKH HCIOIH30BAIOCH MHOMXECTBO TEXHOJIOTHH
repMeTH3alui, HO BCE OHHU OKa3zaauch Majgo 3((PEeKTUBHBIMH IO TEXHOJIOTHYECKOMY WIIU
HSKOHOMHUYECKOMY I0Ka3aTento. VICrmonb30BaluCh IEMEHTHBIE pPACTBOPBI, OUTYMBI JHOO
pasiinyHble AOPOTOCTOSAIIME KOMIO3UMLHUOHHBIE MaTepuaibl. Ho, kak mokasajia mpakTuka, Mpu
3a/IeNIbIBaHUM J1e()OPMAIIMOHHBIX IIBOB U TPEIIMH IIEMEHTHBIMU PACTBOpPAMHU WJIM MaTepuaiaMu
Ha OCHOBE OUTYMOB TpoOiemMa GuiabTpanuu He ucyezana. CBA3aHO 3TO C TEM, YTO [IEMEHT, KaK 1
qyucThle OWTYMBl, MpPU HHU3KHX TeMIlepaTypax He crnocoOHbl paboTaTh B KauecTBe
repMEeTU3UPYIOLIEro MaTepuana, 3a/ieJlaHHble YUacTKU MOKPBIBAIOTCS TpeluHamMu. JleMoHTax ke
BBIMIEANINX U3 CTPOSI MOPOU30JOBBIX MPOKIAJOK B KOHCTPYKTHBHBIX IIBaX JIOTKOBBIX CeTE
COMPOBOXKAAETCS, KaK MPaBUIIO, U3JIOMaMH U PAaCKOJIaMU 3JIEMEHTOB. SIBJISIETCS 3TO PE3yIbTaTOM
MOTEPU JKU3HECIIOCOOHOCTH JJIEMEHTOB JIOTKOB 3a CYET MPEBBILICHUS CPOKOB CIY>KOBI
KOHCTPYKIHH, cocTaBuBIIUX 110 40 1 O6ojee JeT mpu pacueTHON BeIMUUHE B 25 JeT

[ToMuMO TpaTUIIMOHHBIX CTPOUTENHHBIX MATEPHAIOB HA OCHOBE LIEMEHTOB, B MPaKTUKE
MHUPOBOTO CTPOUTEIBHOTO MPOU3BOACTBA U PEMOHTHO-BOCCTAHOBUTEIBHBIX paboTax, 0COOEHHO
IIUPOKO B THUIPOTEXHHKE M MEIUOpPAINH, JAaBHO M YCHEIIHO MPUMEHSIOTCS pPa3THYHbIC
KOMIIO3UI[MOHHBIE MaTepHalbl Ha OCHOBE IMOJMMEPOB, OJHHM M3 TaKUX YacCTO HCIOJIb3YEMBbIX
SBJISIETCS AMOKCHUIIHAS KoMMo3unwus. Vcmosib30BaHHE TaKUX KOMITO3UIIMOHHBIX MAaTEPHAIIOB C
pa3IM4YHOTO BHAA MoauduUKaTopaMu  0OecreuynBaeT HEOOXOJAMMBIE  JKCIUTyaTal[MOHHO-
TEXHUYECKHE XapaKTEPUCTUKH, KaK BOJOCTOUKOCTD, aAre3UOHHAs HAAC)KHOCTh U T.1l. OCHOBHBIM
HEJOCTaTKOM € PAaCCMOTPEHHOI'0 BapHaHTA SIBJIIETCS €ro BBICOKAs CTOMMOCTb M OTCYTCTBHE B
PVY3 MHOruX KOMIIOHEHTOB 110 COCTaBaM.

[Tocne oGcnenoBaHusl psiaa JIOTKOBBIX CHUCTEM ObUT OTMEYEH psii 1e(eKTOB, TaKUX Kak
PacCTpPOMCTBO YIJIOTHEHU IIIBOB 33 CUET YTPaThl YIIPYTrO-3IaCTUYECKUX CBOWCTB MOPOU30JIOBBIX
repmeTrKoB Ha 100 % 351eMeHTOB; U3HOC 3aLUIUTHOTO CJI0SI BOJOBOJOB, «IIAPYCHOCTH) AJIIEMEHTOB
3a CUET YyTPaThl )KECTKOCTH; CKOJIbI, MHOTOUYUCJICHHBIE TPEIIMNHBI, MIeIyIIeHue O€TOHA, BEIOOUHBI;
noBcemectHast (GuibTpanus ¢ norepsmu ot 0,5 mo 3 1/MUH 1O mBaM W 1O Telny OeToHa,
3a00JIayuBaHuEe TEPPUTOPHI M MHOXKECTBO Jpyrux, cHikaoomux KIIJ[ u BomompomyckHyio
CIIOCOOHOCTbH CHCTEMBI.

AHanu3 neeKTOB JTOTKOBBIX CHCTEM IMOKa3ajd HaJudhe HECKOJIBKUX TpaHed mpoliiem,
BBI3BIBAIOIINX HEOOXOJWMOCTh THAPOU3OIALMM Je(PEeKTOB MOBEPXHOCTEH OeTOHa C IeJblo
MOBBIIICHUSI €r0 HEMPOHUIIAEMOCTH, a TaKXe PEHIeHUs MpOoOJIeMbl HAJEKHOCTH CTBIKOBBIX
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comnpsixeHnil. CloXUBIIAscs MOPOYHAsi MpaKTUKa KCIosb3oBaHUs cinyxOamu ABII nemeHTHO-
MECYAaHHBIX PAaCTBOPOB ISl YIUIOTHEHHS CTHIKOB HE TOJBKO HE MOTJa PEIIMTh 3TOW MPOOJIEMBI,
HO U BO MHOTOM CHOCOOCTBOBaJla BO3HMKHOBEHHMIO MHOTOYHMCIIGHHBIX TpEIIMH 32 CYeT
HEBO3MOKHOCTH TEMIIEPATYPHBIX JAedhopManuil 3J1eMEHTOB.

B cBA3M ¢ 3TUM CTaHOBUTCA akTyaJlbHbIM BOIPOC M3Y4YEHHUS ONbITA IPUMEHEHHUS
Pa3IMYHBIX MaTEepUaJOB U KOMIO3UILIMKI NPU PEMOHTHO-BOCCTAHOBUTENIHHBIX PabOTaX JIOTKOBBIX
CUCTEeM C 1IeJIbl0 BOBieueHUss Haubonee 3(P(PEKTUBHBIX MaTEepHATOB U TEXHOJOTHUH,
o0OecrnieynBalOMX  HAWMOOJBUIYI0  JKM3HECIIOCOOHOCT M JOCTYNHOCTh IO  TEXHHUKO-
SKOHOMHUYECKHUM IIapamMeTpam.

Jlnst pemieHus: MOCTaBIEHHBIX MPOOJIEM, B YaCTHOCTU CTBHIKOBBIX COMNPSIKEHUH JOTKOBBIX
BOJIOBOJIOB, coTpyaHukamu otaena CM HIIO CAHHMHWPU na stane skcnepuMEHTaIbHBIX
UCCIeOBaHUN paccMaTpUBAINCh BAapUAHThl PEHICHUH C HCIOIb30BAHUEM 3MOKCHUAHBIX CMOII,
OUTYMHBIX MaCTHK, OEHTOHUTOBBIX MPOKJIAJA0K 1 KOMOMHUPOBAHHBIX BapuaHTOB.[1]

[Ipn mpoBeneHUN PEMOHTHO-BOCCTAHOBUTENBHBIX PabOT MCMHOJb30BATUCH BCE BapUAHTHI
repMeTU3allud IIBOB C NPUMEHEHHEM OKJICCYHBIX, 3aJIMBHBIX, HAOWBHBIX, UIMaKICBOYHBIX
BAPUAHTOB C IPUMEHEHHEM DSIOKCHIHBIX, SMOKCHUIHO-OUTYMHBIX, OUTYMHBIX, aKpPHUJIOBBIX,
OCHTOHUTOBBIX KOMIO3UIMH W KOMOMHMpPOBaHHBIX BapuaHToB (puc. l.). bentoHuTOBBIC
BAPUAHTHl LIBOB BBINOJHSJIUCH IYTEM MPUTOTOBJICHHUS IMPOKIAIOK HEMOCPEJICTBEHHO B 30HE
MpoBeACHUsI padOT ¢ COOJIOJEHHUEM OIepaluii M0 Hape3Ke M PACCTUIIKE TKaHEW, MOJCHITKON
OCHTOHHMTA CO CBOpPAYMBAHHEM B XI'yT U HaOMBHOHM B 1I0B. [Ipeioxken BapuaHT, mpu KOTOPOM
paccmaTpuBaeMas KOMIIO3ULIMS HCHOJB3YeTCs Kak TOHKas IOBEPXHOCTHas MeMOpaHa,
yCUJICHHAsl OKJIEEUHOM apMUpPYIOIIeil TKaHbIO, CKJIEUBAIOLIas OTJAeIbHbIEe ()parMeHThI JIOTKOBOM
KOHCTPYKIIHMH.

Bapuantsl  ymioTHEHHsST CTBIKOB MAaCTUYHBIMH T€pPMETHKAaMU  BBINOJHSUIUCH  C
NPUMEHEHHEM TopsYuX OMTYMHBIX MacTHK Ha 6utyme BH/I 60/90, koTopble mpUroTaBiuBaiInuch
B 30HE nmpoBeaecHus pador. IlIBeI mepex repmeru3amueir o0pabaThIBAIUCh MpaMEPOM.
Hanecenne KOHCUCTEHIIMOHHBIX MAaCTHK BBIIOJIHSIACH IINATICBOYHBIM MeTOI0M (Tabm. 1-3).

['unpounsonsuus AepeKTHBIX IIBOB JIOTKOBBIX 3JIEMEHTOB NpPH JIUKBUIALUU TMPOTEUEK
BOJbl, @ TAaKXXE pa3JIOMOB DJJIEMEHTOB OCYILIECTBISAJIACh SINOKCHIHBIMUA KOMIIO3ULUSAMU C
MIPUMEHEHHUEM CUCTEMBI:

a) ['pynToBka

0) KneeBoii cioit

B) [IponuTounslii cioi

[TonoxuTeabHbll SKOHOMHUYECKUH 3P¢GeKT Obul JOCTUTHYT 3a CYET HCIOJIb30BaHUs
KOMIIO3UIIMH HAa OCHOBE MECTHBIX PECYpPCOB, U3rOTOBJIIEHUE MACTUKHU MPEIYCMOTPEHO B MOJIEBBIX
yCcOBUSIX ©O€3 BOBIEYEHHUS CIEUHAIbHOW TEXHUKH U OOOpYyIOBaHMs, UYTO CHOCOOCTBYET
YIELIEBICHUIO U YIPOLIEHUIO TE€XHOJIOTUYECKOTO npoiecca IIPUTOTOBJIEHHUS
repMeTH3allMOHHOI0 MaTepHaa.

Kak mokazanmu nabGopaTOpHble M ONBITHO-IIPOU3BOJCTBEHHbIE HCCJIENIOBAaHUSA 110
TEXHOJIOTUYECKUM, TEXHUKO-DKOHOMUYECKHM IapaMeTpaM, a TakKe IPOCTOTa NpPUMEHEHUs
HaumbOosee BBITOAHBIM s ciyx0 ABII u nexkxan sBiseTcs NHpPUMEHEHHE OCHTOHUTOBBIX
MPOKJIAJT0K, CTOUMOCTh KOTOpbIX HE mpeBbimaetr 500-600 cym m.Mm.

Haubonee cymecTBeHHbIM IS 3TOTO THUIIA TEPMETH3UPYIOLIEr0 MaTepuana SBISETCS
BO3MO’KHOCTb YIUIOTHEHHS IIBOB IO/ BOJION 0€3 OCTaHOBKH IKCILTyaTallul CUCTEMBI.
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Tabnuua 1 - CebecToMMOCTb TUAPOU3OJISIIMN OKJIEEUHbBIX IIBOB JIOTKOB 3TIOKCUIHBIMHU
KOMITO3UITUSIMU Ha 0cHOBe cMobl D/[-20 (Ha 1 M2)

DIJIeMEHTHI 3aTpat En. uzm. Koxa-Bo Ilena C};l\;l\l\:a’
A. Matepuainst
DHokcuaHas cMoJjia KT 0,550 12800 7040
AubyTtundronar KT 0,1 13000 1300
TTonusTHIEHIOIMAaMUH KT 0,055 16000 880
Hanomautens (IIEMEHT MOJIOYHBIH TIECOK) KT 16 250 400
TkaHb TaBcaHOBAs CTEKJIOTKAHb M’ 1 3000 3000
PactBopuTens (Tonyon, 646) KT 0,110 2600 286
Wtoro Marepuaisl 129 12906
b. 3arpaTs! Tpyna % 10 129,4 1290
B. Tpancnopt, MEXaHU3MBI, HHCTPYMEHTHI % 10 129,4 1290
Utoro | M” OKpPBITHiL 15486

a) STIOKCHIHO-
OuTyMHas:

| — kanpoHOBast TKaHb
2- OuTymMHas MacTHUKa

0) PIIOKCHIHO-
OCHTOHUTO-OMTYMHAS:
1- kanpoHOBas TKaHb
2- STMIOKCUJIHBIN KJIeH
3- OEHTOHUTOBAS
MPOKIIAIKa
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Puc. 1 - BapuanTsl yIJIOTHEHUS CTHIKOB-JIOTKOB
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B) OGHTOHHTO-
OuTyMHas:

1- OuTyMHas MacTHKa
2- KarpoHOBasi TKaHb
3- OEHTOHUTOBAS
IPOKJIaIKa

r) OUTYMHBIN 3aMOK:
1- OuTyMHas MacTHKa
2- KarpoHOBasi TKaHb
3- 3amieyuKku



Tabmuma 2 - CocTaBbl pEKOMEHIYEMBIX MACTUYHBIX TEPMETHKOB JJIS1 YIUIOTHEHUSI CTHIKOB JIOTKOBBIX BOJOBOJIOB
U PaCIIUPSAIONIUXCS OCHTOHUTOBBIX MPOKJIAIOK ISl JIMKBUAAIIUH TIPOTEUYEK BOJIBI
u3 1eopMUPOBAHHBIX IIBOB 0€3 OCTAaHOBKH IKCIUTyaTalliy KaHAIOB

ConeprxaHue JIT MAaCTUYHBIX TEPMETHKOB C OMTyMaMH, MacC. 9acTH Conepxanue
Ctpowur. JlopoXxHBIN KposenbHbiit Macc. 4acTen
KoMmnoneHTs mapku 90/10 | mapku 40/60 JlopoxHBIN JlopoxHbIii Mapku BHK KI/TI.M. IIBa JIs
IoCT 6617- | BHA I'OCT mapku 60/90 | mapku 90/130 | 45/180 TOCT OCHTOHHUTOBBIX
76 22245-76 9549-74 MIPOKJIaJI0K
burym 100 100 100 100 100 -
CreknoBata (MUHEpaJbHas BaTa) 17-20 15-17 17-20 21-25 18-22 -
OTtpaboTaHHOE MAaTMHOTPAKTOPHOE Maclio 40 - -
Ilement - - -
TkaHp HaTypadbHAs UM CHHTETHIECCKAS - - 0,15
bentonut mapku I1IbMb 600

Tabnuua 3 - OcHoBHbIE (HU3UKO-MEXAaHUYECKHUE U IKCILTyaTallMOHHO-TEXHUUECKUE XapaKTEPUCTUKH
PEKOMEHTYEMBbIX MACTUYHBIX TEPMETHKOB U OEHTOHUTOBBIX MPOKIATOK

ITokasarenu Jyisi MACTUK ¢ OUTYMaMu IMToxazarenu
JUTST
Hamverosartie nokasatereit BH90/10 | BHI40/60 | BHJ60/90 | BHJ90/130 | BHK 45/180 66HT§§“T°B
MPOKIA0K
TemnocTofKOCTh Ha BEPTHKAIBHOI MOBEpXHOCTH, 'C 65-67 65-70 62-65 60-65 65-70 HE OTpaH.
Anresus k 6eTony, He HIXKe, MIla 0,17-0,19 0,18-0,22 0,18-0,2 0,17-0,21 0,16-0,23 HET
IIpenen mpouHocTH Tipu pacTsokennu, MIla 0,11-0,15 0,12-0,17 0,17 0,18 0,165 0.4
OTHOCHUTENBHOE YAJINHEHHE NIPU PACTSHKEHUH, %o 50-55 50-55 52-57 54-57 57-60 70-75
HabyxaemocTp, pacmimpsieMocTh, HEe MeHee, % - - - - - 300-600
HenpoHuiiaeMocTh 0pu JaBJIE€HUU BOJIbI, M 5 5 5 5 5 5
TemmepaTyp cTeknoBanus, 'C -10 -10 -15 -17 -20 -
HTepBal miacTHIHOCTH, 'C 77 80 80 82 90 -
KoaddurnmeHnt BogocToiKoCTH 10 aAre3un, He HIKE 0,72 0,75 0,72 0,70 0,75
JKuszHecrnmocoOHOCTD, JIET 8-10 10,12 9-10 9-10 10 10
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JIMTEPATYPA:

1. PexoMenmanuu 1o YCTPOUCTBY SKOHOMHYHBIX Boji0cOeperaromux
MPOTHBOPUILTPAIIMOHHBIX KPAaHOB MaJIbIX KaHAJIOB Ha OCHOBE MeECTHBIX pecypco / HIIO
CAHUMUPU. — Tamxkent, 2008.

YK 627.41+627.157

PYCINO- U HAHOCOPETYNUPYIOLUE MEPOMPUATUSA MPU
BOOO3ABOPE U3 P. AMYOAPbU B MATUCTPAIbHbIE KAHATbI
(KMK)

A.C. Myxammeoos, O.. Myxameoos
CAHUUPH um. B.J]. ’Kypuna

Ha ocHOBaHMM TIPOBEICHHBIX HATYPHBIX MCCICAOBAHMA W aHAJIM3a WMMCIOIIUXCS
(bakTUYECKUX MAaTEPHUATIOB Ha y4yacTKe p. AMyJapbu B pailoHe 6ecruioTuHHOro Bojno3zabopa KMK
BBISIBJICHBI XapaKTep M3MEHEHHUsI PYCIOBBIX MPOIECCOB M PEXUM HAHOCOB HA TMOIXOJE K TOYKE
B0/103a00pa, a TakKe pekuM paboThl BOA03a00pa MpHU pa3IMYHBIX IEpUOAaxX MO BOJHOCTH rojia.

Ha ocHoBe mostydeHHBIX (haKTHUECKUX MaTepHajaoB ObUT pa3paboTaH KOMIUIEKC PyClO- U
HAHOCOPETYJIUPYIOMHUX MepornpusTuii. OnpeaeneHsl OCHOBHBIE pa3Mephl PyCIOpYTyIUPOBOUYHBIX
COOPYXEHHI M COCTaBlieHA CXEMa HMX pa3MEIICHHUs. YCTAHOBJIEHBI BEIMYHUHBI YCTOWYHMBOTO
pycna p. AMyaapbu, Co37JaHbl KPUBOJIMHEHHBIC B IJIaHE OYEPTaHMs, a TaK:Ke 00beMbl padoT. [lpu
TOM HEOOXOJIUMO OTMETHTh, YTO CTPOHMTEIHCTBO KPYITHBIX PYCJIO- U HAHOCOPETYJIUPOBOYHBIX
COOpYXeHHI TpeOyeT OOJIbIIMX KamUTaJIbHBIX CPEACTB. B CBS3M C 3TUM /10 CTPOUTEIHCTBA
KalUTaJIbHBIX COOPYKEHUH HEOOXOJMMO MPOBOAWTH BPEMEHHBIE (OTEPATUBHBIC) MEPOIPHUSATHUS,
oOecrneynBaloniye MOTPEOHBIH pacxoa BOABI BOA03a00pa C MEHBUIMM 3aXBAaTOM JIOHHBIX
HaHOCOB. K BpeMEHHBIM MEPOTIPUATHSIM OTHOCSITCS CIIEAYOIIHNeE:

- pacyucTKa M nepeyriayOsaeHre OTMUparoIlel MPOTOKK 3eMCHApsAIaMHU;

- OCYIIECTBIIEHUE TIPOPE3H (TIPOKOTIBI) BAOIH U MOMEPEK MONMBI PEKH;

- TpUMEHEHWE B pycle peKu Tmepen Bogo3adopoM cmocoba 3abopa BOABI Ha
MEaHAPUPYIIUX peKax, pazpadboranHoro otaenom pycea CAHUNPU.

[MpennoxxeHHplidi HaMu croco0 3a0opa BOAB HAa MEAHAPUPYIIUX pPEKaX OTHOCUTCS K
BOJI03a00pHBIM COOPY)KCHHSM, M pErylupyeT HANpaBICHHE OCHOBHOTO IIOTOKA, HW3MEHSs
CTPYKTYpY pYCJIOBOro TOTOKa. B pesynpraTe oOecmedwBaeTcsi MOTPEOHBIM pacxo] BOMIBI
BOJ103a00pa U TOJIOBHBIX yYacTKOB MOJBOISINUX KaHaioB. M3BecTeH croco0 3abopa BOABI Ha
MEaHAPUPYIIUX peKaxX, KOTOPBIH U3MEHSIET CTPYKTYpPY MOTOKA, CO3/1aBasi MOTepeYHbIe CKOPOCTH,
HaIpaBlieHHbIE OT BOTHYTON K BBIMYKJIOW 4acTH Oepera. B M3BECTHOM TEXHHUYECKOM pEUICHUU
CO3/IaeTCS PYCIIO PEKH C MajbiM paguycoM KpWBHU3HBL. [Ipu co3maHMmM KPUBOJIMHEHHOTO pyciia
MPOBOJIATCS 3€MIISTHBIC PA0OTHI IO U3MEHEHHIO IJIAHOBOTO MOJOKEHHS PYCIOBOU MOWMBI.

B pesynpraTe yBenM4HMBAaeTCS IMOCTYIUICHHE MOTPEOHOTO pacxoja BOJBI B TOJIOBHOM
y4acTOK BOJ103a00pa C MEHBIIIUM 3aXBAaTOM JOHHBIX HAHOCOB M 3HAUYUTEIBHO YIYUYIIUTCS PEKUM
WX SKCIUTyaTalHH.

Henocratkamu JAHHOTO MEPOTPUSITHS SIBJISIFOTCSI OobIIoi o0beM
PYCIOpPEryIUPOBOYHBIX pPabOT Ha peKax ¢ pPYCIOBOW MHOTOPYKaBHOCTHIO W TIOCTYIUICHHE
HAHOCOB B BOJI03200pHBIE COOPYKEHUSI.

[IpuMmeHeHne MpeaIoKEeHHOTO Hamu croco0a 3abopa BOIBI HA MEaHAPUPYIONIUX PEKax
CIIOCOOCTBYET YMEHBIICHUIO 00beMa PYCIOPETYIUPOBOUYHBIX pabOT U CHIDKCHHIO MOCTYIUICHUS
HAHOCOB B BOJ103a00pHBIC COOPYKEHUS U TOJIOBHBIC YUACTKH MOABOISAIINX KaHAIIOB.
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[locraBneHHas 1enb JOCTUTAETCsA TEM, YTO B crocobe 3a0opa Ha MEaHAPUPYIIMX peKax
MPOUUCXOJUT U3MEHEHUE CTPYKTYphI MOTOKA; B PEKax C PYCIOBOM MHOTOPYKaBHOCTHIO B JIHE
pexku (HOpMHUPYIOT TPOpEe3b, HANPABICHHYI0 OT OCHOBHOH MHPOTOKM K BO0A03a00pHOMY
COOPYKEHHUIO.

B npemnaraeMomM TeXHHYECKOM PELICHHH MPOUCXOTUT JOKAIbHOE U3MEHEHHE CTPYKTYPhI
MOTOKA B MpeJesax MoiMbl, Tak KaK paguyc KpUBU3HBI B peKax ¢ pyCI0BOM MHOTOPYKaBHOCTBIO
R 1o 10 pa3 Gonbire, yeM pajanyc KpHBU3HBI CO3/1aBa€MOI'0 BHYTPH pyclia OTOKa “t”’, 3a00p
BOJIbl MOKHO OCYHIECTBIISATH CO CTOPOHBI BOTHYTOI'O U BBINTYKJIOrO Oepera.

[Ipope3p «2» (opmupyeTcss ¢ NOMOUIBIO 3E€MCHAPSIOB «Z», KOTOpPbIE YIIyONsIOT U
pacUIMpsIOT CYIIECTBYIOLIME NPOTOKM WM CO3[1al0T HOBble. DOpMHUpOBaHUE MPOpE3U
HayMHAeTCs OT Haudala BoAo3abopa J0 BBIXOJAa K OCHOBHOW mpoToke. HukHUI ydyacTok
KPUBOJIMHEWHOIO0 MOTOKa (OPMHUPYETCS CaMOpa3MbIBOM JI0 CJIUSHUS C MOTOKOM OCHOBHOM
npotoku. Ilpu KpUBOJIMHEHHOM MABM)XKEHMHM BO3HHMKAET IIEHTPOCTPEMUTENbHAS CHIIA, TOJ
NENUCTBUEM KOTOPOU JIOHHbIE M B3BEIIEHHbIE HAHOCHI CTPEMSTCA K LIEHTPY OT Bojao3adbopa
(puc. 1, ¢ur. 1 u 2). Ilepex Bogo3abopoM B pe3yibTaTe caMOpa3MbIBa CO3JAIOTCS MOBBIIICHHBIE
r1yOouHsl — ydacTok «I» (puc. 1, dur. 1 u 2). Dmropa pacnpenesieHuss MyTHOCTH IO TIIyOWHE
MOTOKa UMeeT GopMy «camokkay. OCHOBHAs MYTHOCTbh BBICOKOI HACBHIIIEHHOCTH JIBUXKETCS B
MPUJIOHHOM cJioe, T.€. y nHa (cMm. puc. 1, ¢wur. 2) nma rnmyoune 0,4H mepen Bomozabopom. D10
M03BOJISIET OTOMPAThH BOAY B KaHAJ U3 BEPXHUX HEHACBIIIEHHBIX HAHOCAMHU CJIOEB.

Ha puc. 1, ¢ur. 2 npencrasiensl nonepeynbie mpoduiau (1) mpu npaMOIUHEHHOM pycie,
(2) mpu KpUBOJIMHEWHOM pyCJI€ PEKH.

CpenHio Ti1yOHMHY pyciia YCTOHYUBOW U3TYYHHBI MOYKHO OTIPEISTUTD 10 GopMmyIie:

Hk=1'(1+2'\/?) (1)
r

WK
H k= K TH (2)
MaxkcumManbHas TJyOMHa Ha KpUBOHM y BOTHYTOTO Oepera omnpeaensercs no Ggopmyie:
H 4 =cH 3)
rjae:
Hy - cpeaHss TIIyOMHA Ha KPUBOM ydacTke (M);
H - cpeaHsis TyOMHA Ha IPSIMOM y4acTKe (M);
Hyax - MakcuMalnbHasi HA KpUBOM ydacTKe y Bojgo3abopa(m)

T, Ky, § - OIBITHBIE KOA(DDUITMEHTHI, 3HAYECHUE KOTOPBIX ISl KPUBBIX IMUPUHBI pyciia ”B” k
paguycy kpuBu3Hbsl r oT 0,16 1o 0,7 Huxe npuBeneHbl (cM. cTaTbu AnTyHUHA. PerynupoBanue
pycen. Cenbxosrus, 1956, c.52).

B/r 0 0,16 0,20 0,25 0,33 0,50 0,70 1,0
T 0 0,60 0,60 0,65 0,75 0,85 2,0 -
Kq 1,0 1,24 1,27 1,33 1,43 1,60 2,69 3,0
4 1,27 1,48 1,84 2,20 2,57 3,00 - -

CpaBHeHUE paccMaTpUBAEMbIX HOBBIX TEXHMYECKUX PEUICHHH C CYyIIEeCTBYIOUIUMHI
MO3BOJIMIIO TIOATBEPAUTH COOTBETCTBHE UX KPUTEPHUIO «HOBU3HA.

[Ipn W3ydeHUM APYrHMX HM3BECTHHIX CYIIECTBYIOLIMX TEXHMUYECKHUX PELICHUH B JaHHON
o0yracT, MpU3HAKH, OTJIMYAIONIME BHOBb PAcCMaTPUBAEMOE PEIICHHE OT CYIIECTBYIOLIETO, HE
ObUIH BBISIBJIICHBI, U IOTOMY OHH 00€CIIeYMBaIOT HOBOMY TEXHHUUYECKOMY PEIIEHUIO COOTBETCTBUE
KPUTEPHIO «CYIIECTBCHHbIE OTINIHI.

Hogglii crioco6 3a00opa BobI Ha MEaHAPUPYIOLIUX PEKax MOsCHAETCS uepTexkamu: ¢ur. 1
u 2 puc. 1.
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Ha ¢ur. 1: Cnoco6 3a6opa BoAbI HA MEAHIPUPYIOIIUX peKax.
Ha ¢ur. 2: [Tonepeunsie npodriii Ha TPSIMOM M KPUBOJIMHEWHOM y4acTKaX PEeKHU U dII0pa

pacrpeaeneHus MyTHOCTH 10 TTyOHHe MOTOKA.
Ocy1iecTBieHUE MPEAIOKEHHOTO CrIoco0a MOSICHSAETCA ¢ MOMOIIbIO puc. 1 rae:
1 — dhapBaTep OCHOBHOTO MOTOKA;
2 - (hapBaTep U3MEHEHHOTO MOTOKA;
r — KpuBU3HA (hapBaTepa U3MEHEHHOTO MMOTOKA;
R - kpuBHu3Ha ¢apBaTepa MOTOKa OCHOBHOW MPOTOKH;
7 — 3eMCHaps.

®durypa 1 - [Iman-cxema HOBOro crioco6a 3a6opa BOIbI

@urypa 2 — [lonepeunsie npoduian Ha NPSIMOM M KPUBOJIMHEHHOM ydacTKaxX PeKH U 3Iopa
pacrnpeieneHuss MyTHOCTH I10 ITyOuHE OTOKa

Pucynoxk 1 - Crioco6 3a6opa BoAbI Ha MEAHIPUPYIOLINX PEKaxX
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Crioco0 ocymiecTBiseTcs CaeayomuM o0pa3om:

YacTe pacxoja OCHOBHOUM MPOTOKH MOCTYyMaeT B mpope3b ¢ dapBaTepoM 27, MTOXOIHUT K
MecTy Bojo3abopa “Z”, oTpaxkaercs oT Oepera, ¢opMupys sMy pa3MbIBa, M 3aTEM HIDKE
BOJI03a00pa CIHMBAeTcsd C MOTOKOM OCHOBHOHM mnpoToku. OTOOp BOJBI OCYILECTBISIETCS U3
BEPXHHUX OCBETJIEHHBIX CJIOEB MOTOKa. B CBSA3M ¢ 3TUM yMeHbLIaeTCcsi 00beM OYHCTHBIX paboT B
pycie kanana. Kpome Toro, 00beMbI PyCIOpETyTUPOBOYHBIX pabOT Ha (opMUPOBaAHUE TIPOPE3H B
pycie peKkd 3HaYUTeNIbHO MEHbIIE, YeM Ha U3MEHEHHUE MJIaHOBOI'O MOJI0KEHUS PYCIOBOM MOHMBI
JI0 pagnyca KpUBU3HBI “7”.

IlepeBon pexuma paboTrel Hypekckoro BOJOXpaHWIMINA C HWPPUTALMOHHOTO Ha
SHEPTreTHUYECKU CYHIECTBEHHO MOBJIMSII HA PEXKUM KUJIKOTO U TBEPJOIrO CTOKA. DTO B paBHOMU
CTETIeHH MOBJUSIIO HAa PYCIOBOM MPOLIECC U PEKUM HAHOCOB B PyCIie PEKU U TOJOBHBIX YYaCTKOB
BOJ103a00pOB B KpYyIHBbIE HPpHUTAllMOHHBbIE KaHalbl. B pyciax peku B 30HE O€CINIOTHHHBIX
B003a00poB dYacTo HaOmogaercs OJy)XJaHHE T[OTOKAa [0 LIMPOKOH TMoime, o0pasys
MeaHJIpupyollee pyciio. B cBA3u ¢ 3TUM, HAMU PEKOMEHI0BaHbl MEPONPUATHS HOBOTO criocola
3a00pa BOABI HA MEAHAPUPYIOIIUX PeKaX, KOTOPbIE MOXHO MPUMEHSTh B pycie p. AMynapbu B
30He Bojgo3abopa KMK. Hoeiii croco6 3a6opa BOABI CIOCOOCTBYET YIYYIICHUIO YCIOBHM
B0/103a00pa ¢ MEHBILINM 3aXBAaTOM JOHHBIX HAHOCOB B TOJIOBHBIE YYACTKH MOABOSALINX KAHAIOB.

Hatypuble o0ciieoBaHMs U PEXUM HKCILUTyaTallUM MOATBEPHKAAIOT, YTO OCCIIOTUHHBIN
B003a00p M rosioBHasg yacTh noxasojsuiero kanaga KMK paGoraer He mo Bcemy KHUBOMY
ceyenuto. Bonozabop u3 p. AMynapbu B MOJBOJSAIIUN KaHaI OCYIIECTBJISETCA, B OCHOBHOM, CO
CTOPOHBI JIEBOT0 Oepera. 37ech B TOJIOBHOIM 4acTH BOA03a00pa MOCTpoeHa JieBoOepekHas 1amMba
M3 PBAHOTO KaMHsI pa3HOW KPYMHOCTH. B rojoBHOW wacTu Boj03abopa co3maroTcs OOJbIIne
rJIyOMHBI U CKOPOCTHU MOTOKA CO CTOPOHBI IIpaBoro Oepera, y BXOJIHOM 4acTu Bogo3abopa AHO HE
IoBeaeHo m0 oTMeTKH 39,0 M.

Boie BxogHOM wacTu Bomo3abopa MPOTHB TEYEHHsS] Ha NMpaBoM Oepery p. AMynapbu
MMEIOTCSl CKajJbHbIE BBICTYIIBI U O€peroBble MECTHBIE CONPOTHUBIIEHHUS, KOTOPbIE OTKJIOHSIOT
MOTOK OT mpaBoro Oepera (OT TOYKH BOJ03a00pa) M HapyUIAIOT IUIABHBIA MOJXOJ OCHOBHOTO
MOTOKAa K TOJOBHOM 4YacTH BOA03a0opa. Y TOJOBHOW 4YacTH BOA03a00pa CO CTOPOHBI MPaBOTO
O6epera 00pa3yloTCs BOJOBOPOTHBIC 30HBI 32 CYET HEPABHOMEPHOTO PACTEKaHHUS OCHOBHOTO
MOTOKa y BXOJIHOM 4acTH Boao3adopa.

HupkynsauvoHHBIE TEUYEHUS Yy BXOJHOW YacTW BOJ03a00pa M B IMOABOJALIEM KaHale
CO3/IaI0T YCJOBHUS JUISI BBINAJICHUS KPYMHBIX (pakmuil JOHHBIX HaHOCOB d=0.25 mm, B
pe3ynbTare 4Yero yMeHbIIAeTCsl IPONMyCcKHasi CHOCOOHOCTh Bo03abopa.

PexxuM skcrutyatanii TOJI0BHOM YacTH BOA03a00pa MOATBEPHKIAET, UTO T'OJOBHAS YacTh
Bojo3abopa paboraer He B TMOJTHOM ceuyeHUU. OCHOBHBIM HEIOCTATKOM  SIBIISIETCS
HECHUMMETPHUYHOCTh IPaBOTO M JIEBOIO OEperoB y roJIOBHOW 4YacTH BoJ03a0opa. YiyulleHue
ycloBUM BoJ03a00pa obecrneunBaeTcs CO3JaHUEM IIJIaBHOTO IOAXO0Ja OCHOBHOIO TOTOKa K
rOJIOBHOW dYacTH BOj03abopa CO CTOPOHBI mpaBoro Oepera p. AMyJnapbu, YCTPONCTBOM H
CO3/IaHHEM HOBBIX T'OJIOBHBIX YCTPOWCTB ISl 3aXBaTa MOBEPXHOCTHBIX CTPYH OCHOBHOT'O MOTOKA.

YK 627.157

BOPbBA C HAHOCAMM MNPY BOJO3ABOPE U3 P. AMYOAPbLU
(HA MPUMEPE BOOO3ABOPA KAPLLUMHCKOIO MAFMCTPANbHOIO
KAHATA)

A.C. Myxammeoos, O.51. Myxamedoe
CAHUUPH um. B.J[. ’Kypuna

Pexa Amynapes siBisieTcst HanOojee MyTHON PEKOW W CTOUT Ha BTOPOM MECTE B MHUPE IO
KOJINYECTBY HAaHOCOB.
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[Ipu ocymecTBieHnn Boao3abopa U3 peKd B MHOTOYUCIICHHbIE UPPUTALIMOHHBIE KaHAJbI
BMECTE C BOJIOHM MOCTynaeT 0O0JIbIIOE KOJUYECTBO B3BEIICHHBIX, BIEKOMBIX U JOHHBIX HAaHOCOB.
YacTh B3BELICHHBIX HAHOCOB BMECTE C BOAOW TPAHCIIOPTUPYETCS 4EpPe3 OPOCHUTEIIbHBIE KaHAJIbI
Ha OpolIaeMble I10JIA, a Apyras 4acTh B3BEUICHHBIX M BJIEKOMBIX HAHOCOB B CBSI3U C U3MEHEHUEM
TMAPABINYECKUX XaPAKTEPUCTUK OPOCUTENBHBIX KaHAJOB (CBA3aHHBIX CO CHM)KEHHEM YKIIOHA U
CKOPOCTH MOTOKA) MEPEXOAUT B JOHHBIC HAHOCHI M OTJIAraeTcs B pycie KaHaia.

OTi0X€HHE HAHOCOB MO JJIMHE OPOCUTEIBHBIX KAaHAJIOB MPHUBOAMUT K COKpAIICHUIO
KHUBOTO CEUEHUS U CHUKEHHUIO IPOIYCKHOHW CIOCOOHOCTM KaHajla M He oOecleyuBaer
opoIIaeMble MoJIsi HEOOXOAMMON BOJOH.

B nocnennee Bpemst us-3a nepeBona Hypekckoro BojoxpaHuiaunia ¢ MppUraiioHHOTO Ha
SHEPTreTHUYECKUl pPeXHUM paboThl OCEHHE-3MMHHUE TOMYCKH ObUIM yBeJIWuYeHbl B 2-3 pa3a u,
HA00OpOT, JIETHHE TMOMYCKM YMEHBUIMJIMCHh B 2 paza, YTO HPHUBOJUT K HCKYCCTBEHHOMY
MaJIOBOJIbIO, YCIIOXKHSA oOecreyeHue Bojo3abopa B JIeTHEE BpeMs, BbI3bIBAsl MMAaBOJKU B 3UMHEE
BpeMs.

boprba ¢ HaHOCaMU Ha OPOCUTEINIbHBIX KaHallaX BEIETCs CIEIYIOUIUM CIIOCOO0M:

- YMeHblIEHHE KOJIMUECTBA HAHOCOB, MOCTYNAIOIINUX B KaHAJIbl U3 UCTOYHMKA OPOILIECHMUS;
TPAHCIIOPTUPOBAHHE BO3MOKHO OOJIBIIETO KOJHWYECTBA HAHOCOB HA OPOCHUTENIbHBIE 3€MIIU U
COCpPEIOTOUYEHHE B OTCTOMHMKAX HAHOCOB, KOTOPBIE IO CBOEMY COCTAaBY SIBJISIFOTCS BPEIHBIMU
WM HE MOTYT TPaHCHOPTUPOBATHCS HA OPOCUTEIBHBIE 3€MIIM, C MOCIEAYIOUIUM yIAICHUEM UX
MEXaHU3MaMH.

- [Ipu OecnmoTHHHOM BOAO3a00pe sl KPYIHBIX KaHAJIoOB, Takux kKak Kapakymckwuit
kaHain, KapmuHckuil MmaructpanbHblii kKaHal, AMyOyXapCKuii MarucTpajibHbIH KaHal U ApyTuUe,
MOABOJSIIIME YYaCTKU WrparoT poJib OTCTOMHUKOB M ObICTpO 3aumistorcsa. st coxpaHeHus
MPOIYCKHOM CIIOCOOHOCTH KaHAJOB TPATHTCS OIPOMHOE KOJMYECTBO JEHEXKHBIX CPEACTB U
MEXaHU3MOB.

- B 60opb0e ¢ HaHOcaMu B OECTUIOTUHHBIX BO03200pax HEOOXOAMMO Y4ECTh COBPEMEHHOE
COCTOSIHME PYCJIOBOI'O Ipoliecca U TpeOyeTcs MpoBeIeHe TPOU3BOICTBEHHBIX HCCIEI0BAHMI U,
HAa UX OCHOBE, YTOYHEHHUE CYIIECTBYIOUINX U pa3padoTKa HOBBIX MPEJIOKEHUHN 110 YMEHbBIIECHUIO
ITOCTYILJIEHHUS] BPEJIHBIX HAHOCOB B F'OJIOBHBIE YYaCTKH NOABOSAIINX KaHAJIOB.

ITpoBeneHHBIE HAMU MCCIIEJOBaHMs, B OCHOBHOM, OBUIM BBIIIOJHEHBl Ha OECIJIOTHHHOM
Bonozabope KMK na peke Amynapre. Kak u3BecTHo, pexka Amynapbs 1O KilacCH(pHUKaALUU
OTHOCHTCS K Onyxaatromum pekam. IIpu Bogo3abope U3 peku B MHOTOUHCICHHBIE OPOCUTENIbHbBIE
KaHaJbl BO3HUKAIOT TPYAHOCTU M3-3a OBICTPOTO 3aMJIEHUS M 3aHECEHHS HAHOCAMHU TOJIOBHBIX
y4acTKOB KaHaJIOB. B 3aBuCHMOCTH OT BOJHOCTM Iofja B MarucTpajbHbIE KaHajbl €KEr0JHO
MOCTYIAeT MOTOK C MYTHOCTHIO 110 S5 Kr/mM3. ['o/0BBIE 00BEMBI HAHOCOB COCTABWIW OT 8 10
12 muH T.

OcHOBHOHM TOTOK peku Amyaapsu B paiioHe Bojgozabopa KMK Onyxnaer mo mupoxkoi
noime. Ilo pesynbraram HatypHbIX uccienoBanuil 2006 — 2009 rr. u maTepuanam npeablIyIIuX
JeT U3Y4YEHHs] PYCIOBBIX HepedOpMHpPOBAHUN OCHOBHOI'O pycila peku AMyaapbu y
OECIJIOTUHHOTO BOJI03a00pa BBIABICH ONTUMAJIbHBIA pPEXUM pabOThl TOJOBHOW YaCTH
OeCIJIOTMHHOIO BOJ103a00pa MPU HU3KUX YPOBHSX PEKH B MEPUOJ MEXKEHHU B MaJOBOJHBIE TO/bI,
KOT'/Ia YYUTBHIBAIOTCS OCOOECHHOCTH BIUSHHUA Ha yclioBUs paboTel noasosuieit yactu KMK npu
MAaIIMHHOM BOJOIOIbEME.

B nepuoa HU3KHX ypoBHEW p. AMynapbu y TOJOBHON yacTu Bojpozabopa KapumHckoro
MarucTpajibHOrO0 KaHaja o0pa3yloTcs BOJOBOPOTHBIE 30HBI, B pe3yibTaTe MPOUCXOAUT
BBINA/ICHUE KPYIHBIX YAaCTHUI] HAHOCOB CO CTOPOHBI MPABOT0O Oepera U yMEHbIIAeTCsl IPOMYyCKHAas
CIIOCOOHOCTh TOJIOBHOM 4YacTH CYILECTBYIOLIEro Bojo3abopa. /[l mpormycka IUIaHOBBIX
pacxofoB OT CTBOpa TOJIOBHOTO BoA03abopa A0 MEepBOMl HACOCHOW CTaHLMU HEOOXOIUMO
IIPOU3BOJIUTE OUYUCTHBIE pAOOTHI IPU IOMOLIH 3€MJIECOCOB.

OcHoBHasi 1eNb HAyYHO-MCCIEAOBATEIbCKOM pPabOTHl - co3gaHue 3(PQPEKTUBHBIX Mep
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60pBOBI C HAHOCAMU TIPH BOJI03a00p€e U3 PEK B OPOCUTEINIbHbBIE KaHAJIBI.

3a nmepuoxn 2006-2009rr. mpoBeneHBl HATYpHOE OOCeNOBaHUE y4yacTKa p. AMyInapbu B
paiione Bogo3abopa KMK u moaBojsmiero kaHajga M cOOp MCXOJHBIX TAHHBIX (3XOJIOTHBIE
ChEMKH, pacxoja, ypoBHH W MyTHOCTh r/m Kepku, YOKMK wu ap.). [lana omnenka pexuma
sKcIuTyatanuu Bogozabopa KMK u moaBoasiiero kanana B epHoj MEXXEHU U MOJIOBOJIbSL.

N3ydeH xapakTep NMPOTEKaHMs BOABI B OCHOBHOM pyci€, HU3MEHUYMBOCTH pacxoia BOJBI,
YPOBHS U HAHOCHOTO pPeKHMMa peku Amynapbu B 30He Bojo3zabopa KMK.

CocTaBieH IUIaH-CX€Ma CMELIEHUS OCHOBHOTO pycila peku AMynappd M B 30HE
Bono3zabopa KMK u M3yyeHO cOCTOSIHME MOABOMSINErO0 KaHala C HM3yYEHHUEM OCaXKIEHUs U
JBYD)KCHUS IOHHBIX U B3BEIIEHHBIX HAHOCOB (puc. 1, ¢ur. 1-4).

Ha ocHoBanuu monyueHHBIX (PaKTHUECKUX MATEpUAIOB M aHAJIM3a U3Y4YEHUS PYCIOBOM
OOCTaHOBKM peKHM AMyJapbd W IOJABOJSAIIETO KaHalla MOYHO cJielaThb BBIBOA O TOM, YTO
COCTOSSHME  TOJOBHOM  wactu  mnoaBojsmero  kanagza KMK — TpeOyer  ycuIeHHBIX
JHOYTJyOUTEIbHBIX M OYMCTHBIX paboT B pycile peKu U MOABOJALIEM KaHaie. PycioBas
oOcTaHOBKa peku AMyJapbu B 30HE BOJ03a00pa NMEpUOAUYECKH H3MEHSETCS B IJIAHOBOM U
BBICOTHOM OTHOILIEHHUHU U CO3JAI0TCSl HEOJIAroNnpusATHbIE YCIOBUS JUIsl OCYIECTBIEHUS IIJIAHOBOI'O
B0/103200pa B MEPUO/IbI MEKEHU U MaoBOAHBIE roasl (2006 — 2009 rr.).

[Toctynuienne OO0dBIIOrO KOJMYECTBA [JOHHBIX HAHOCOB B CBS3M C (DPOHTAIBHBIM
MOJIXOJIOM IOTOKa K TroJIOBE KaHaua emnie 0ojiee YCIOXKHWIO BOI03a00p B KaHal. YUMTHIBas
CJIOKMBILIYIOCS OOCTaHOBKY B pyclleé p€KH M IOJBOASAIIEM KaHaje s yJIydlleHus Bojo3abopa
KMK npemiararorcs cienyomnue MEpOnpusaTUs:

- CO3/1aTh MPOPE3b MOMEPEK MOUMBI C PACYUCTKON CYIIECTBYIOMIEH MIPOTOKH 3€EMCHAPSAI0OM
(puc. 1, ¢ur. 1);

- TIOCTOSIHHO INPOBOAMTH IepeyriyOjieHue 1Ha pycia peKu Iepea Boao3adopoM Juis
YMEHbILIEHUS MMOCTYIIJICHUS JOHHBIX HAHOCOB B KaHai 3eMcHapsiaoM (puc. 1, pur. 2, 3 4 u puc. 2,
doro 2);

- YCUJIUTH OYMCTHBIE paOOTHI B TOJIOBHOM YacTH MOJBOSAIIETO KaHajda OT OTIOKUBIINXCS
HAHOCOB JI0 IPOEKTHOTO CEYEHUS;

- B MIEPHOJ] MEXKEHHU B aBaHKaMepe AJi MPeJoTBpalieHusi 00pa30BaHUsl KaBUTAMOHHBIX
SIBICHUM, KaK IMOKa3aJl OMNbIT AKCIUTyaTallud, NPU YPOBHE BOJbI B peke A0 oTMmeTku 244,0 m
HeoOXoIMMO paboTaTh OBYMS arperaramu, 10 YpPOBHA OTMETKU 244,3 M Tpems arperatramu,
BbIIlIE OTMETKH 244,3 M 4eThIpbMs arperaTamu.

OcymiecTBieHHE BBIIICYKAa3aHHBIX MEPONPUATUNA TO3BOJUT OO0ECHeunTh NOTPEOHBIN
pacxon Bogo3zabopa B KMK B mepuoa MeKEeHH M YIIYUIIUT UX SKCILTyaTaIHIo.

Ha ocnoBanuu ananmu3a 1 00pabOTKH pe3yabTaTOB 00CIIEJOBaHUS U UCCIEIOBaHUI ObLIN
OLICHEHbl (PAKTUYECKOE COCTOSHHME OHKCILIyaTallUM TOJOBHOIO Y4YacTKa KaHaua, pyciaoBas
oOcTaHOBKa p. AMyJapbH B 30He OecrimoTuHHOTO Bogo3abopa KMK, pa3zpaboTansl Meponpusituit
1o 60oprOe ¢ HaHOCaMU MPU BO103a00PE C MAMIUHHBIM BOJIOTIOAHEMOM.

HamMu  ObutM mpesiokeHbl  MEpPONPUATHS 1O  PYCIOPEryJIUPOBOYHBIM U
JHOYTJyOUTEIbHBIM paboTaM B pycile peKH, Ha TOJIOBHOM y4acTKe BOJ103a00pa U B MOJBOASIIEM
KaHajle, 3HAYMUTEIbHO YJIydlIalollMe YCJIOBUS B0A03a00pa C MEHBIIUM 3aXBaTOM JIOHHBIX
HAHOCOB B I'OJIOBHOM Y4acTKe KaHaJa.

[IpumeHeHne NPEATOKEHHBIX MEPONPHUATUH MO yIyYLICHUIO YCIOBUH Bojo03abopa B
KMK u nozxpozsiiero kaHana B IEPUOJ MEXKEHHU U MOJIOBO/bSI 3HAUUTENIBHO YIIYUIIUT PEXUM HX
sKcIUTyatauuu. B pesynbrare Gopbba ¢ HaHOCaMHM OyAeT OCYLIECTBIATHCS KaK B MCTOYHUKAX
OpOIIICHHSI B PyCJ€ PEKH, TaK W B 30HAX BOJ03A00PHBIX COOPYKEHHH. Y TOJIOBHOW 4YacTH
BoJ03a00pa Oopp0da ¢ HaHOCAMU OCYIIECTBISAETCS C TOMOINBI0O MEXaHHU3MOB 3EMCHAPSIOB
(puc. 2, poto 1-2).

[Monyuennsie pe3ynprarhl ObuTn mepenansl YO KMK, PO V3pemBomdkcmmyaranuu ais
HUCII0Ib30BaHUS.
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ezt R R PRy ot 3075
-pacM. Amynapénan okub kena&rran CyBHMHI OKMMH Ba Y3aH KapaHiapHHu
ibonanosun wakn (16-20 ausap, 2006 i.)

Ha 6.01.09; V244,74 m; HB-6,10; HA-2; n/yp-0,46 M; Qxep=710M/c

12 17.03.2008 r. - Vpexu 244.04 m; Vak 242.08 m; nepenan yposHa-1.96 m
Jpeku =497 m3/cek, Qkanana =105 m3/cek, Qkepru =392 m3/cek,

1a 27.03.2008 r. - Vpexu 244.11 m; Vak 242.43 m; nepenan yposHa-1.68 m
Jpexu =459 m3/cex, Qxanana =99 m3/cek, Qrepkn =360 m3/cek,
1a29.03.2008 r. - Vpeku 244.06 m; Vak 242.28 m: nepenan ypoBua-1.78 m
Jpexn =394 m3/cex, Qxanana =84 m3/cek, Qkepku =310 m3/cek,

Ha 27.07.09; V245,94 m; HB-6,80; HA-5; n/yp-0,96 M; Qxep=3500 m/c
l-pacM. AMynapé ¥3aHuna cys okMMHHEM Hdomanosuw waks (17-31 mapt, 2008i)

Pucynox 1 - [Inan-cxema pycioBoit 00CTaHOBKHU p. AMyJapbi B 30HE OECIIJIOTMHHOTO BOJ103a00pa
KMK (2006, 2008, 2009 rT.)

®oro 1 JIHOyrmyOuTENBHBIE 51 ounctHeie @oto 2 3eMcHapsAn  OPOM3BOAUT  OYHMCTHBIC
paboTel Ha TIPaBOOEPEKHON TMPOTOKE BHINIE pabOTHl  Mepe]  BOJ03a0OpoM  Ha  BXOe
TOJIOBHOTO BOJ103a00pa Kapmmackoro  KapmmHckoro MmarucTpajibHOTo KaHania
MarucTpajlbHOI0 KaHaia, 3eMcHapsagom 444

Pucynok 2 - O6mmuii BUIl pyciioBoit 0OCTaHOBKH p. AMyAapbu B pailoHe O€CIIIIOTUHHOTO
Bog03a00pa KMK
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YJIK 631.675

NMNONIMBHON PEXWUM CEJNTbCKOXO3AUCTBEHHbIX KYJIbTYP
HA OMNbITHOM YYACTKE ®EPMEPCKOIO XO3AUCTBA
«XABUB-UITXOM»

A.H. Haouee, X.A. Mamasicanoeé
CAHUHUPHU um. B.J]. ’Kypuna

[TonuBHON peXuM OKa3plBaeT OONBIIOE BIWUSHUE HA BO3AYIIHBIN, TEIUIOBOM,
MUKPOOMOJIOTHYECKUM U MHUTATENbHBIA peXUM MouBbl. [103TOMY aHanu3 AMHAMUKH BOJHOIO
pexrMa OpOILIAeMbIX YYaCTKOB OuUeHb BaxeH. OH He SBISETCS CaMOILIeNbl0, a UMEeT 3aJadei
y4eT U COOTBETCTBYIOIIME U3MEPEHHSI OCHOBHBIX MPHUXOJIHBIX M PACXOIHBIX (PAKTOPOB B IIENAX
pEeryIupoBaHus HE TOJIBKO BOJHOTO, HO M CBSI3aHHOTO C HUM MUTATEIBLHOTO PEKHUMA MOYBHI B
HY>)KHOM I XO3SIIICTBa HANpaBJICHUU, B LIEJISIX IJIAHOBOI'O MOJIb30BAHUS BOJAOMW, MOBBILICHUS
JI010pOUs MOYB U 3(H(PEKTUBHOTO XO3SHUCTBEHHOTO HMCIOJIb30BaHUS 3eMiu. s pa3paboTku
palMOHAIBHOTO PEXKMMa OpPOUICHHUS NIIEHUIBI HEOOXOJUMO 3HATh BCE JJIEMEHTHl MpPHUXOJa U
pacxojia BOJbl, TO €CTh BOJIHBIN OaaHC OPOIIAEMOTr0 TOJIs.

Brimeykazannbie (pakTopbl B KaXXI0M KOHKPETHOM Cily4yae MpOsBISIOTCS CBOEOOpa3HO U
HEOJAMHAKOBO.

Boaubiit 6ananc opouraeMoro mnojst ObUl ONpeseieH MO COCTaBJISAIOIIUM €ro, MpU CXeMe
pexuma opomienus mo nporpamme 2008 roga 65x75x65, a cxema monuBa — 1x2x 1. Tlonussl
IJIAHUPOBAIKUCH 10 IIBETEHUs, B (a3y NBETEHHsA-II0A000pa3oBanus W B a3y co3peBaHUS
ypoxasi.

Jns  yToyHeHuss CpoKa [OJMBa B IE€pUOJA BEreTaldd MNPOBOJAMUIU  CJIEAYIOIIHE
HaOTI0ICHUS:

- ONpenessii BJIaXHOCTh IMOYBBI B HAMEUYEHHBIX XapaKTEPHBIX TOYKAX HaOIIOACHUS

nepe MoJuBOM;

- 3aMepsIIU I0/1aBaeMble PacXo/bl U cOPOCHI € MOJUBHOIO YYacTKa;

- Iepe]i OJIMBOM OTPEIETSIIN He0OXOAUMYI0 HOPMY TMOJINBA.

Jns ompezneneHuss MOJWBHOM HOPMBI HCXOJMJIM U3 ONPEAENICHHS BIIAXKHOCTHU IOYBBI
TEPMOCTAaTHO-BECOBBIM crocoOoM. OOpa3ipl MOYBOTPYHTA Opaiu Ha BIAXHOCTH J0O OIHOIO
MeTpa, yepe3 Kaxasie 10 cM. BiakHOCTh TOYBBI OMIPEACISUTH 10 CIEAYIOMEeH GhopmyIie:

_B -5

B, =—"—2.100 |, 1
0 B,-B (1)

rae By — uckomast Benu4una, %:;

B — macca amoMHHIEBOTO CTaKaHYHKa, T

B; —macca crakaHyMKa ¢ TOYBOM 10 CYLIKH, T;
B, — macca crakaHuuka ¢ Cyxo# MO4YBOM, T.

3Hasi BJIQKHOCTh IMOYBKI, ONPEAEISIN MOJIUBHYI0 HOpMY 10 pekoMeHaanusam Corwo3HU XU
(Y3HUUMX) no cnenyromieit hopmyne:

M=W,-w,)-100-a-h+K, ()

rae M — noavBHas HOpMa, M3/ra;

W, — moJieBasi BIaroeMKOCTh B IPOIICHTAX K BECY ITOYBHI;
W,y — BTIaXXHOCTb MOYBHI JIO TIOJIMBA, B MIPOIIEHTAX;

h — BeTMYWHA PACYETHOTO CJIOS, M;

a — 06beMHBIH BeC, I/eMm’;

K — pacxo/1 BOJIbI Ha UCIIAPEHHUE B MPOIECCE MOTUBA, M’/ra.
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Ucnapenne ompenensiercs no uzBecTHoi (opmyine H.H. MBanoBa ¢ ydeToM mompaBKu
JILA. MonmyanoBa. Kosddunment mnomnpaBku MomuanoBa pexkoMmeHayetrcs Opate 0.8, korma
temreparypa 6omnee 26°C. Pacuernas dopmyna H.H. BanoBa cinegyromias:

E, =[0.0018(25+ 7 (100—a)K, sm/uecay 3)

rIe t — CpelHeCcyTOYHas TeMIeparypa Bo3ayxa 3a mecs, °C;
a — CpelHEMECSIYHasl OTHOCUTENbHAsI BJIAXKHOCTh BO3/1yXa 3a Mecsl, %;
E\ — cioii MecIYHOI HCTIapsieMOCTH, MM/MECSIIL.

IIpu onpenenenun £Ep) HCHONB30BAINCH [JaHHBIE MeTeOCTaHUMM «/[KHM3ak» 3a
BETETAIMOHHBIN Mepro1. MeTeopoIornyecKue JaHHbIe TPUBEICHBI B Ta0. 1.

Tabauna 1-Meteoponoruyeckue gansabie 3a nepuoy Bererauuu 2007-2008 rr.
10 MeTeoCTaHINU «/[kn3ax»

Cymma
CpenHemecsyHas Cymma 3 PEeKTUBHBIX
Mecsiib bel TEeMIIepaTyp 3a MecsIl,
Temreparypa, °C °C TeMIIepaTyp,
cBbie 6°C

OKTs10ph 11,8 364 179
Hos6pn 10,3 309 128
Jexabpn 2,5 76 16
SAuBaps -7,7 -239 0
®deBpaib -0,1 -2,3- 0
Maprt 14,8 460 274
Armnpens 17,2 515 325
Mait 23,3 721 534
Uronp 27,2 816 638
Uronb 27,9 862 676
ABrycr 26,7 827 641
CeHT0pb 29,9 598 414
Cymma — 5306 3835

Kak BugHO u3 Tabmn. 1, cymma temneparyp 3a nepuoji ¢ OKTSIOps 10 CEHTAOPb COCTaBIsAET
5306°C, B Tom umcie cymma 3¢ ekTuBHBIX TemnepaTyp coctaBiseT 3835°C.

[Ipn ncnonp30BaHUK CYyMMAapHOTO BOJOTIOTPEOICHNUS CIEyeT yYUTHIBATh OMOIOTHYECKHE
U THAPOJIOTHYECKHE  KOI(PPUIMEHTHI W MOYBEHHO-MEIMOpPAaTUBHBIE  YCIOBHS.  OJTH
KO3 PHUIMEHTH PEKOMEHAYIOT, HCXO/S U3 BU/IA CEIbXO3KYIBTYP.

Pacuernas ¢popmyia ciaeayromasi:

E =K, K, E, )

rae K; — ouonorndeckuii KOdQGUITMEHT 71 3€PHOBBIX KYJIbTYp, Koaebaercs ot 0,59 mo
0,60 nst ueHTpabHOM 30HBI, s xJonyaTtHuka 0,63-0,65;

K> — KIIMMaTUYECKUH M TTOYBCHHO-MEIMOPATHBHBIA KOIPPUIIUEHT TSI THAPOMOTYITBHBIX
paiionoB IV-V, pekomenayercs B npenenax 0,62-0,76.

OpocutesbHas HOpMa CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP OINPEACISICTCS CIICAYIOIHM
obOpazoM:

Moo = D M+AW +KA, (5)
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rie AW — wucnojp3yeMble BHYTPEHHHE 3amachl BIAard B IOYBE 3a 3TOT MEPHOJ
(KOJIMYECTBO BJIArH, IOCTYIAOIICH U3 TPYHTOBBIX BOX), M°/Ta;

k — xoappunment, yunteiBaronnii ocagaku (mo CHull pekomennyercs B npeaenax 70-75);

A — atMocdepHble 0Ca KK 3a MEepUo] BereTalluld BhIPALIUBAEMON CEIbXO03KYJIbTYPhl, MM
1503051 M3/ra;

2M — cymmapHasi IOoJIMBHAs HOpMa 3a MEepHoJ1 BereTalku, M°/ra.

3amepsl U HAONIOJCHUS MOJaBAEMOM TMOJMBHOW BOJBI MO BPEMEHHBIM OPOCHTENISIM ISt
MOJIMBHOTO Yy4YacTKa (MKCHPOBAIMCH NPH TMOMOINM Tpaleneu aJbHOr0 BOJOCIMBA B Havase
MOJIMBHOTO Y4acTKa, a cOpOC ¢ MOJMBHOIO y4acTKa — 3aMepsuid PacxXoj OT Hadaja MOJUBa IO
3aBEPIICHMS] TOJIMBA B KOHIIE MOJMBHOIO YYacTKa MpPU IMOMOIIM TPEYroJbHOTO BOJOCIHUBA
Tomcona. Pacxom Boabl Juis TpamneueuAalbHOTO BOJOCIHMBA ONPEACISIM 10 CIEAYIOIIEN

dbopmyie:
0=1.86-bNH* (6)

[Ipu ycTaHOBKE BOJOCIMBA YYUTHIBAIM CICAYIOIIUE YCIOBHUA, TO ecTh V(<0,5 M/c u
b>4H. Y4acTok 10mKeH ObITh MPSIMOJTMHEHHBIM.

[Ipu ompeneneHuu COPOCHBIX BOJ C MOJMUBHOTO y4acTKa JJisi TPEYTrOJHHOTO BOJOCIHBA
MCIIOJIb30BAJIM PACUETHYIO GOPMYITY:

0=1343- " (7)

VYron Bogocnusa npuHuManu V=90 ° H — cnoii BoJibl, IEpeInUBaroLIeiics Yepe3 BOAOCINUB,
n/c umm M/

3nech ciaeayeT OTMETHTh, YTO BCE BBHINICYKa3aHHBIC PEKOMEHAAIUU YYUTBHIBAIHCH MPHU
noJiuBe B mepuoj Beretanuu. CXxeMaTHYECKHH IJIaH CEBOOOOPOTHOTO MacCHBa MPHBOJMM Ha
puc. 1.

Pe3ynbrarel nccineqoBanuii 00PO3KOBOTO MOJTMBA MIIISHUIIB U XJIOIMYATHUKA TPUBOIUM B
Tab1. 2.

Tabnuna 2-OakTUuecKre TaHHbIC TTOJIMBHOTO PEKUMa KaXK0TO MOJUBHOTO y4acTKa
3a nepuoj Bererauuu 2007-2008 rr.

<
m
= 2 8 5 < E
g g 21 5= 28| 88| g | gz 5
5 = ES| ES|ES| B S E =
o) = = = = m > T = g
= ‘é = i s E R [ é %) 5
o gl 22| 28| & a = = N =
] = = = [5)
2 E 5C| 2|55 82| 5| E5 :
Q
£ = HEEIEEIR SRS =
2| 22|58 | & | E|g-=
<] S =~ @) ~ o
=
1 | 24.10-2.11.2007 | 1695 | 1286 | 149 | 260 | 0,76 | 216 o )
2 1.04-7.04.2008 | 1447 | 1095 | 135 | 217 | 0,76 | 148 | O":aHBCHg“Ty;;gI‘;K N
3 | 25.04-2.05.2008 | 1686 | 1256 | 168 | 262 | 0,74 | 224 QHHJII)nam» H
4 | 5.05-21.05.2008 | 1763 | 1299 | 176 | 288 | 0,74 | 183 Y poskaiizoCTs
roro 6591 | 4936 | 628 [ 1027 [ (oo | -7y 57,85 n/ra
ITpoueHTsI 100 | 74,89 | 9,53 | 1558 | ’
1 9.11-10.11.2007 | 1628 | 1219 | 159 250 | 0,75 172 [TonuBHOI yyacTok —
2 | 7.04-11.04.2008 | 1402 | 1077 | 129 | 196 | 0,77 | 103 8 ra. YpoxailHOCTb
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<
m
= = o ] =
o+ < < 5% Q ] =
3 2| BE|S |8 | E| B3
Sc| B3 |BE| 85| 2| B¢
3 = E B B o E s s = o = =
= S W e ®E | m ] R & z = g
= < > S5 o 5 S = g = [
& - & 8= =8| 58| E S =
2 5 colgs|55| 85| 2| E§ 2
T = SZ| E&| 88| g8 | x| EE =
=S| 22 |5 =3 5 S m
S o < 9 O =
S/ ] =~ O 4 =
=
23.04- 27,16 w/ra.
3 25.042008 | 64 | 78 | 64 | — 1090 2146 JlBa nonusa
17.05- MIPOU3BEECHBI
4 18.05.2008 >81 528 >3 B 0,91 1 17.17 JIOKIIeBaJIbHOM
Hroro 4253 | 3402 | 405 | 446 0.83 | 3143 MammHo# “Valley”
[IporteHTHI 100 | 79,99 | 9,52 | 10,49 ’ ’
12.11-
1 15.11.2007 1838 | 1418 | 175 245 | 0,77 72
2 7.04-11.04.2008 | 1661 | 1231 | 163 267 | 0,74 47 HMoaustol vaactox 3 ra
3 3.05-6.05.2008 | 1729 | 1288 | 168 | 273 | 0,74 76 Y ’
23.05- Ygoxialnﬂ/ocn
4 24.05.2008 1515 | 1164 | 131 220 | 0,77 61 5,11 w/ra
HUroro 6743 | 5101 | 637 | 1005
Tpomentst | 100 | 7565 | 9.45 | 1490 | %76 | 236
1 3.04.2008 1916 | 1465 | 173 278 | 0,76 24 [TonuBHO# ydacTok 1 ra.
2 3.06.2008 1404 | 1044 | 141 219 | 0,74 22 XIIoM4aTHHUK copTa
3 1.07-2.07.2008 | 1825 | 1393 | 168 | 264 | 0,76 25 C-6524.
4 5.08.2008 1678 | 1430 | 90 158 | 0,85 26 Bopo3ikoBkIif MONIHB.
Utoro 6823 | 5332 | 572 | 919 0.78 97 YpoxaltHOCTb
ITpoueHTsI 100 | 78,15 | 8,38 | 1347 | 46,29 1/ra

Kax Bugum u3 tabim. 2, ypokalHOCTh MIIEHULBI B cperHeM cocTaBister 26,71 n/ra. [lpu
9TOM CpEeIHsSs OpPOCUTENIbHAas HOpMa HETTO 0e3 ydeTa aTMOC(EepHBIX OCaJAKOB COCTaBISAET

5862 M’/ra, ¢ yaeToM aTMOCHEPHBIX 0CaIKOB — 6958 M°/ra. ATMOC(EpHbIE 0CAIKH PHHIMAIH C

K03 HUITMEHTOM  TI0

CHull 0,70.

Koaddurnuent

BOJIONIOTPEOJICHUS B

3 3
CeBOOOOPOTHOMY MaccHuBy cocTaBisieT 219 m”/11, a 6e3 ydyera ocaakoB coctaBui 261 m™/11.

B 3akitoueHue 1aHHOW cTaTbu NPUBOAMM (EHOJIOTHYECKHE JaHHbIE MO (a3zaM pa3BUTHUS

MIICHUIIBI copTa «Yuiutaku» 1 xionyaTHuka copra C-6524 (tabn. 3 u 4).
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[H.]
—

S |588|% 3
®dep. TaHukeuy ¢g | = 8888
41.6ra °g |28¢c|g §
> [T 8|le =T
9ra 5.6 ra 5.4 ra
®ep. Cypae XKanonvoavH ®ep. Yyn TapaBaTu
12.6ra 11.6ra

T1

®ep. Cypae XKanonvaamH ®ep. Cypae XKanonvganH
34.6ra 24.7 ra

M-1

dep. Xabu6-Mnxom [  Pep. Xabub-Unxom

15ra 15ra
——
H
dep. Xabub-Nnxom dep. Xabub-Nnxom :|
8 ra xnonok 8 ra nwenuua :-
nonue AoXxaesaHuem nonve AoXaesBaHuem

dep.Xabunb-Nnxom

|:. 3 ra nweHunya

®ep. Xabnb-Unxom nonms 60pO3aKOBLIN
10 ra nweHunua
nonue GOPO3AKOBbINA

dep.Xabunb-Nnxom
1 ra xmnonok
nonue 6o0po3aKOBLIN

Pep.Xabunb-Nnxom
Crpovinnowagka

Monoca otuyxaeHus

AcdanbToBas gopora

E- nepembluka
Hacoc

H HaCcoOCHada CTaHuuA
C.

Puc. 1 —Cxema ceBOOOOPOTHOTO MacCHBa MAIIUHHOTO OpOMICHUS (EPMEPCKOro
xo03siicTBa M. Xampakyisa HaceipoBa JI)xu3zakckoro paiiona Jl>kuzakckoi o0mactu
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Tabnuma 3 - Bererannonnoe pazsutue nieHuIsl «Ymmmakuy 3a nepuon 2007-2008 rr.
(O6mas momaae mimeHuIs — 21 ra)

2 5 0 :
Q o =] =
S = < % 3 5 2
Z E S Z & e =
5 o 5 & =35 o
®da3bl pa3BUTHUS MIICHULBI U g 2 = 2 2E &0 2 9
KaJICHJapHBIE CPOKH ; S 2 o250 g =
5 = - ==
= S m S g S
o) = o S g 3
=¥ = ) =
= 5‘ & <
Ces, Ha4Yayo MPOpPacTaHUs U 3UMOBKA.
18.10.2007-29.02.2008 135 266 2 724
Bcexonpl—kynienue
1.03.2008—6.04.2008 40 337 323 02
Kymenune—rpyOoxoBanue
7.04.2008—6.05.2008 30 338 358 87
TpyOxoBaHHEe—KOJIOIICHHE
7.05.2008-26.05.2008 20 468 347 93
Konomenne—1BereHue
27.05.2008 — 5.06.2008 10 271 211 o8
[IBeTenue—co3peBanue B
6.06.2008-15.06.2008 10 271 211
Uroro 245 2371 1452 1096

N3 Tabnuiel 3 BUIHO, YTO BETeTAIIMOHHBIA TMEPHUOJ COCTaBWI 245 nHEW, a TEMIoBOH
O6anmanc 3a Bereranuio coctaBmi 2371°C, B T.4. cymma 3(QeKTUBHBIX TeMIepaTyp COCTaBHIIA
1452°C. ATMocdepHbIe 0CaKH 3a ce30H cocraBman 1096 m°/ra.

Tabnuna 4-Bereraunonnoe passutue xjomyaTHuka C-6524 3a mepuon 2008 ropa.
[Tmomane xnomuatHuka 1 ra. [lonmus o 6opo3aam

)E 5‘\ > 2 KC:DE
=2 £ gz |25 s
TS | s SEZE |20 =
das3bl pa3BUTHS XJIOMYATHUKA U g o = 2 20 o E & 2% s z
KaJeHgapHbIE CPOKU g':% g .2 2 S o = S
p p £ 50 S= g _Gé S % = =
5] = M
3 & 2| =%R |55 =
m 2 8
CeB u 10 OyTOHHM3aLNH
3.04.2008-3.06.2008 62 1282 667 78,6
byronuszanus
4.06.2008-5.07.2008 42 1163 717 - 22’&;;‘;;‘:;3;
IIBeTenune—rmomoobpazoBaHue
6.07.2008-3.09.2008 >0 1288 817 - o
[Tnomoo0Opa3oBaHHEe—CO3pEBAHKE o
4.09.2008-20.09.2008 16 382 222 - 10°C
HUroro___ 4115 2423
TIporenTh! 170 100 5383 | /86

Kak BumHO u3 Tabmi. 2, opocuTenbHass HOpMa HETTO XJIOMYAaTHUKA cocTaBuiia 5332 M/ra
3
0e3 ydera aTMOC(EpHBIX OCAJKOB, a C YU€TOM OCaaKoB cocTaBmiia 6118 m”/ra.
B 3akmroueHue, ucxonsl U3 OMNBITHBIX JaHHBIX, IPUBOAUM CIEIYIOLUIME PEKOMEHIAIUun
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pacnpenencHus MOJKUBHBIX HOPM IIPH CXeMe OpoweHHs 1x2x1 Juis MIIeHUIsl U XJIOMYaTHUKA
npu OOpO3IKOBOM IOJIMBE. PEeKOMEHIyeMBIil PEXHUM OpOIICHHS MIICHUIBI M XJIOMYaTHUKA
IPUBOJUM B Ta0JI. 5 ¢ y4eTOM aTMOC(epHBIX OCaIKOB.

Tabnuna 5-Pacnipenenenue opocUTEIbHBIX HOPM IO OOPO3IKOBOMY IMOJIMBY O3UMOI MILIEHUIIBI B
JIxu3akcKou 001acTH JJ1s1 MUPOTHO-BBICOTHOM 30HHKI L[-1I-B 1 runpomonynpHbIX paitoHoB V-VI

= o = O w = o o o &
2 E.|E. s 28,8 | 5 E |EF
EENIEEE 5ESE5.| Esse |22
5Ege|8sgss ®asbl pa3sBUTHA CENBbXO3KYIbTYP U S5 T E 2 5225 S 2 4| Cxema
= 53 =|5 & 5 o narwe 9EEZ8 - 5232 |83 HOJIHBA
SEXz[88 =8 =2 28387% S5 ZE 0 |24
[=9 M Q o
a £ e gk E s E
S g |° Ao E 8 g T8
CeB, HAUaIO MPOPACTAHUS U 3UMOBKA
20.10 — 28.02 20 900-1000
Kymenne — TpyOkoBanme
20.10— | 4500 | 1.03—15.04 30 1350-1500 =
10.06 5000 Konomenue =
16.04 — 26.05 35 1575-1750 QE, 1x2x%1
LiBeTeHnE — CO3peBaHKE =
27.05 - 10.06 15 675-750
4500 4500
241 5000 20.10 - 10.06 100 5000
CeB u 10 OyTOHHM3AUU
10.04 — 4.06 30 1200-1350
byronuzanus o
10.04— | 4000 | 05.06—10.07 20 800-900 5
10.09 4500 | IlBeTenue — mI01006pa3oBanHKe &
11.07 — 20.08 40 1600-1800 % 1x2x1
[TnonooGpa3oBanue — co3peBanue =
21.08 — 10.09 10 400-450 8
4000 4000
122 4500 10.04 — 10.09 100 4500
JINTEPATYPA:

1. Epemenko B.E. Pexxum opollieHrsI M1 TEXHUKA MMOJIMBA XJIOMYaTHHUKA. - TamkeHnt, 1957.

2. MoctkoB M.A. I'ngpaBnudeckuiil cipaBouHuK. - M., 1954.

3. PacueTrHble 3HAYEHHS OPOCUTEIBHBIX HOPM CEIbCKOXO3SIMCTBEHHBIX KYIBTYp B
6acceiinax pexk Ceipaapbu 1 AMyaapeu. - Tamkent, 1988

4. MeToayKa NoJeBbIX M BereTallMoHHLIX onbITOB / CorosHUXMU. - Tamkent, 1973.

5. HabueB A.H. — Ouenutp 3((HEeKTUBHOCTH HCIONB30BAHUS YCOBEPIICHCTBOBAHHBIX
JIO’KJICBAJILHBIX MAIIMH MPU OPOILIEHWH OCHOBHBIX celnbX0o3KynbTyp: Otuer HUP / CAHUWPUH,;
Orts. ucn. Habues A.H. - Tamkenrt, 2008.

YK 626.844

SKCNNYATALUUA CUCTEM KAMNENBbHOIO OPOLUEHUA HA
CEJIbCKOXO3ANCTBEHHbDbIX KYJIbTYPAX

3.U. Llou
CAHUUPH um. B.J[. ’Kypuna

B PecnyOnuke Y30ekucTaH ONBITHOE BHeApeHHE cucTeM KamenbHoro opomrenus (CKO)
OCYIIECTBIISJIOCH C CEPEANHBI BOCBMHUAECATHIX I'OJIOB, B IEPBYIO OYepeb JUIs MOJIHBA Cal0B U
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BUHOTPAHUKOB.

bbeuta co3nana uHAycTpHangbHas 0as3a MO BBIIYCKY BCEr0 KOMIUIEKTa CHUCTEM KalleJIbHOIO
OpOILIEHUST U OCYLIECTBICHO pAaHOHHUPOBAHUE TEPPUTOPUU PECHYOJIUKH 1O YCIOBUSAM
NIEPBOOYEPETHOTO MPUMEHEHUS ITUX CUCTEM.

Bcero 3a ator mepuon B pecnyosmke CKO Obuln BBEIEHBI Ha IJIOMIATU  OKOJIO
4,5 ThiC. Ta. OJHAKO OTCYTCTBHUE CEPBUCHOIO OOCIYXMBaHUSA, HU3Kas 3aUMHTEPECOBAHHOCTH
XO035UCTB, OOJbIIAs CTOMMOCTh KCIUTYyaTAllMOHHBIX 3aTPaT MO CPABHEHHUIO C TPaJULUOHHBIMU
[OJINBAMHM HE TOJIBKO HE IO3BOJIMJIM PACIIMPUTh IJIOMAAM BHEIPEHMS] CUCTEM KalelbHOI0
OpOILIEHHUsl, HO M MPHUBEIN K Pa3pylICHUI0O MX Ha OTAEIbHBIX ydyacTKax. Pe3kuil pocT IeH Ha
MOJINITUIIEHOBOE ChIPhE M UMIIOPTHOE 000PYAOBAHME ITPUBEIH K IPUOCTAHOBKE ATHX PadoT.

Hapsiny ¢ aTum, Bo3pacTaromuii 1eUIuT OpOCUTENBHON BOABI B PECIyOIUKE BHIHYKIACT
MPOBOJUTH pabOTHI 1O TMTOUCKY BOJOCOEpEraroIieil TeXHOJIOTHH.

Jia pemienus 3Toi mpoOiembl Hambojee aKTyalbHbIM SIBIISIETCS pallMOHAIBHOE
UCIOJIb30BAaHME BOJAHBIX PECYPCOB IyTeM pa3pabOTKM M BHEIPEHUsS BOJOCOEpErarumx
TEXHOJIOTUH, KoTopble 1M03BoJAT yBenuuuTb KIIJ[ opocurenbHOW ceTH, OpOCUTH IE€CHaHbIE
IIOYBBI, KPYThI€ CKJIIOHBI U aJIbIPHI.

Haubonee 3¢ ¢dekTuBHONM U3 HOBBIX TEXHOJOTUH, BHEApseMbIX B PecriyOiinke Y30ekucran
B BHJI€ IPOU3BOJCTBEHHOIO OHKCIIEPUMEHTA, SBISIETCS KalelbHOE OpOIIEHHE CHUCTEMaMu
OTEYECTBEHHOr0 M M3paniibCcKOro Mpou3BOACTBA.

OKcIulyaTallMsi OpOCHTEIBHBIX CHCTEM BKJIKOYAaeT B ceOsd Leablii KOMIUIEKC padoT,
BBITNIOJTHSAEMBIX JKCILTyaTallMOHHBIMM pa0OTHHUKaMM JiJIsi oOecrieuyeHus: Oecriepe0oiiHOi paboTh
CUCTEMBI, IMO3BOJIAIOIIENH CBOEBPEMEHHO NPOU3BOJUTH IOJIMB 3€MElIb M IOJIy4aTh BBICOKHE
ypOXKau CeIbCKOXO03SHCTBEHHBIX KYJIbTYD.

Iloozomogeka opocumenvHoll cemu K 3uUMHEMY CE30HY

ITocne okOHYAaHUS MMOJMBHOTO CE30HA CUCTEMY F'OTOBAT K 3UMHEMY niepuoay. IIpousBoast
ONOPOKHEHUE CETU OT BOJIBI YEPE3 KOJIOALIBI ONIOPOKHEHUS.

OTH KOJIOJLBI OYUILAOT OT MyCOpa U BOJIbI, INIOTHO 3aKPBIBAIOT YYI'YHHBIMU KPBIIIKAMHU,
METAJUIMYECKYI0 apMaTypy B KOJIOALAX IOKPBHIBAIOT TyCTBIM CJIOEM CMa3KH; BIIarOMeEphl
W3BJICKAIOT U3 TPYHTA HA 3UMHEE XPaHECHUE.

KoHnTponasHo-u3MepuTenbHble IpUOOPH Ha 3UMHHI MEprUo CHUMAIOT, OYHUINAIOT OT IPA3H
U CIAIOT Ha XpaHeHUe B 3aKpbITOM noMmelieHu. COCTaBIsAIOT AePEKTHYIO BEJOMOCTb.

Ilposepka ucnpagnocmu u nOO20MOBKA OPOCUMETbHOU CEMU U COOPYHCEHUTL
Ha Hell K NOJIUGHOMY CE30HY

K HadaJly IIOJIMBOB OpPOCUTCIIbHAA CCTbhb JOJIKHA 6BITL OTPCMOHTHUPOBAHA, MPOBCPCHA
FEpPMETUYHOCTh €€ 4YacTel, MCHPABHOCTh BOJOMEPHBIX YCTPOWCTB M 3alOpHON apMaTyphl B
COOTBETCTBUU C Je(HEKTHON BEJOMOCTHIO, COCTABICHHON MPH CAa4Y€e CETH Ha KOHCEPBALUIO.

[IpoMbIBKY TpyO OpOCHUTENBHOM CETH ClelyeT HaYuHaTh C  XO3SAMCTBEHHOTO
TpyOONpOBOIa, 3aT€M IIPOMBIBAThH PACIPECIUTEIbHbIC, YUaCTKOBBIC U IMOJIHBHBIC.

[Iyrem BH3yaJIbHOTO OCMOTpa HPOBEPSIOT pPabOTy KamelbHUL, IPOU3BOASAT 3aMEHY
MPULIEAIINX B MOJHYI0 HErOJHOCTh U IPOMBIBKY 3aCOPEHHBIX 2 %-HBIM pacTBOPOM COJISIHOM
KHCIOThI. OOXOQUMK BeIeT KypHaJl OCMOTpa BHYTPHUXO3SHCTBEHHOW CETH, IJ€ YKa3bIBaeTCA
BpeMsI IPOBEJEHUsI OCMOTpa, MPOMBIBKM M peMOHTa ceTH. Ilepen myckoMm cucteMbl B paboTy
UHXXEHEP-TUIPOTEXHUK W OOXOAYMK, YCTPAaHUB HEUCHPABHOCTH, MOATOTABIMBAIOT CUCTEMY K
II0JIUBY.

Bopvoa c 3acopenuem u 3apacmanuem cemu
Jis mpenynpexaeHnus 3aCOPEeHUs KaleIbHHUI] COCTUHEHUSIMHU JKele3a BOJY MPONYyCKaoT
4yepe3 YCTAHOBKY al’palluu, TAe KelIe30 OKHUCIACTCS, a HepacTBOpUMAsl THAPOOKUCH Kele3a
ocaxkgaeTcsi B OTcToMHHKe. JpyruMm crmocobom OOpbOBI ¢ 3aCOpPEHUEM SIBIISIETCS NMPUMEHEHUE
BOCCTAHABJIMBAIOUIET0 peakTuBa, coctosimero u3z S5 %-woro H,SO4 u 2 %-noro Na, S,0s
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(mupocynbdaT HATPUS).

HaunGonpuiyto onmacHOCTb IJIsi CHCTEM KalleJbHOI'O OpPOIIEHUsI MPEJICTAaBISIET B3BEChH,
o0pa3oBaHHasl HUTCBUAHBIMH CEPHBIMU OaKTEpHUAMU (CEPHUCTBINA HIT).

Jnst 60psOBI ¢ LIBETEHHEM BOJBI U OMOJIOTHUECKUM OOpacTaHWEeM B BOJOXPAHMJIMIIAX,
pesepByapax, eMKOCTAX U TpyOax cieayeT MPOU3BOIUTH COOTBETCTBYIOIIYIO 00pabOTKY BOJIBI.

XopUpOBaHUE T[OJUBHOW BOJIbI CHOCOOCTBYET YHHUUYTOXEHHI0O MHKPOOPIaHU3MOB.
ExenHeBHO, MOCIE OKOHYAHUS TOJIMBA, OPOCUTEIBHYIO CHUCTEMY clieqyeT B TedeHue 20 MuH
MPOMBIBATh PACTBOPOM THUIOXJIOPUTA HATpUs ¢ KoHmeHTpauued 10 mr/m. s mpoMBIBKH
3aCOpPEHHBIX CHCTEM KOHIICHTPAILMIO PACTBOPA TUIIOXJIOPUTA yBEIHUUBAIOT 10 SO0 Mr/i.

[Ipn HeOONBIIOM 3aCOPEHUU CHUCTEMBbl CEPHUCTBIM WJIOM €ro yAalsioT, MNpPOBOJIsS
HEeIMPEPBIBHBIN MPOMYCK BOJLI MO cucteme B TeueHue 10-14 mueit. st 60psOBI ¢ BOJOPOCTAMHU
peKOMEeHIyeTcsl IpUMEHATh cyiabdar meau (1 mr/im).

JUia ynaneHus: OTIOKEHHMH KapOOHATOB NpPUMEHsSETCS clIabblii pacTBOpP CEpHOM WU
azotHoM kucyaotel (pH=7).

[ToMuMO mepeynciIeHHbIX cIOcO00B OOPHOBI C 3aCOPEHUEM U 3apaCTaHUEM OPOCHUTEIHHOM
CETU HE0OXOAMMO BECTH KOHTPOJIb 32 IPOBEAECHUEM MPOPUIAKTUUECKUX MPOMBIBOK €€.

Buecenue yooopenuii ¢c nonuenoit 6000ii

Y noOpuTenpHbIN MONKUB, TaK Ha3biBaeMas (hepTUTaAIUs, - OJHOBPEMEHHO U OPOIICHUE H
ynoOpenue. Cucrema KalejabHOTO IOJIMBA TO3BOJSET OCYHIECTBIATH JIOKAaJbHOE BHECEHHE
y1oOpeHuil B KOPHEBYIO 30HY pacTEHUH B HY)KHbIE CPOKH. DTO obecredyuBaeT Oosee MOJIHOE
YCBOEHHE U 3HAUUTEJIbHYIO YKOHOMUIO YI0OpEHUH.

[Ipu mpoBemeHuH  yAOOPUTENBHBIX  TOJHMBOB  HEOOXOIUMO  PYKOBOJCTBOBATHCS
OMOJIOTUYECKUMU OCOOEHHOCTSAMHM BO3ENIBIBAEMBIX KYJIbTYp, UX HOTPEOHOCTHIO B MUTATEIbHBIX
BEILIECTBAX B KPUTHUUECKUE MEPUOIBI POCTA, COAEPKAHUEM MUTATEIbHBIX BEIIECTB B JIMCTHAX U
MOYBeE.

N3 Bcex MUHEpanIbHBIX ynoOpeHui Hanbosee MPUroAHBIMU ISl YAOOPUTEIHHOTO MOJIHUBA
SBJISIIOTCS  Aa30THBIE, 3aTeM — KaJIWHHBIE, 3HAYUTEIBHO XYyXke — QochopHble ynoOpeHus,
oOnajnaromme IUIOXOH pPAacTBOPUMOCTBIO M BCTYHAIOIIME BO B3aHMMOJEHCTBUE C COJSMH,
COJIEpXKAIIMMUCS B OPOCUTEIHHOM BOJIE.

[Toatomy ¢ocdopubie ynoOpeHuss HEOOXOAMMO BHOCHUTH B 3amac Ha psija JIET TMOJ
MJIAHTAXKHYIO BCIAIIKY WJIM €KET0JTHO OCEHBIO O] KYJIbTUBAIHUIO.

Jliia BHECeHUS yIOOpEHU ¢ OPOCUTENBHON BOJOM 11e1eCO00Pa3HO MCIIOIb30BATh KUAKUE
KOMILUIEKCHBIE  yl00OpeHus (MpouHble HEUTpaslbHble JKUAKOCTH). s moYB, XOpONIO
oOecrieueHHBIX OOMEHHBIM KajueM, HeOOXOJWMO BHOCHUTH JAByXKommnoHeHTHble JKKY
(N : P=18:34).

A3oTHBIE yHOOpEHUs TMOJBEPKEHBI BBINICIAYMBAHUIO, KaTuWHBIE, HA000POT, XOPOIIO
noryomaroTcs 1noyBoi. [loaTomy a3oTHble ynoOpeHHs Ha MOYBaX TSHKEIOr0 MEXaHHUYECKOTO
cocTaBa cClielyeT BHOCHTb BO BTOPOW IIOJIOBMHE IMOJMBA; HAa JErKUX — B CaMOM KOHIIE BO
n3oexanue BbIMbIBaHUA NO3; H3 KOPHEOOMTAeMOro cCJIos TO4YBBI. [l TMOYB  JIETKOTO
MEXaHWYECKOr0 COCTaBa HauboJiee MUPOKO CIENYET MPAKTUKOBATH a30THBIC MOAKOPMKH.

Kanuitneie ynoOpenust He0OOX0AUMO BHOCUTH uepe3 2-3 yaca mociie Havyaja MmoJjuBa.

[Ipu npoBeneHNU yIOOPHUTENBHOTO MOJWBA HEOOXOIUM IMOCTOSHHBIA PAacXoj BOJBI JJIS
MOJIyYEHUsI OJHOPOAHOM CMECH NUTATEIbHBIX BEIIECTB B OPOCUTEIBbHOM Boje. YaoOpeHus
JOJDKHBI YJIOBJIETBOPATH CIAEAYIOIINM TPeOOBaHUSIM:

o noJiHasi, 0e3 ocajika, pacCTBOPUMOCTb B BOJIE;

o OTCYTCTBHE OCaJKOB, OOBIYHO OOpa3yloIMUXcs MpU peakuuu C COJSIMHU,
HaxOJSIIIIUMHUCS B OPOCUTENILHON BOJIE;

. ynoOpeHuss HE [OJDKHBI BBI3BIBATH KOPPO3UI0 MaTEpPUATIOB OPOCHUTEIbHOU
CUCTEMBI.

Jnst mojgaum  MHUHEpaNbHBIX yIOOpPEHHHl B OpPOCUTENbHYIO CETh YCTAHABJIMBAIOT
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CTallMOHAPHBINA pe3epByap uid ynoOpeHuil. MaTrouHble pacTBOpHI yIOOPEHUN TOTOBSAT 3apaHee
Ha CIEIUaJIbHOM YCTAHOBKE, IO3BOJISIONIEH MEXaHU3UPOBaTh WX mOpurortonieHue. llomaua
KOHIIEHTPUPOBAHHOTO PACTBOPA YAOOPEHUN B CUCTEMY OCYILECTBISETCS ABYMs CIIOCOOaMM:

. IIyTEM CO3JaHUS B CUCTEME Mepenaja JaBJIeHus;

. YCTaHOBKOW MHKEKTOPHBIX HACOCOB.

TouyHOE MO3MpPOBaHWME MATOYHOTO PAacTBOpa yAOOpEHUH B CHUCTEMY C YYETOM pacxoja
BOJIBI B TPYOOIIPOBOJIE MOXKHO PacCUUTATh MO CIEAYIOUIeH 3aBUCUMOCTH:

_ IS anlc
mT36C kO
rue:

€n - PacxoJ MaTOYHOTO pacTBOpa, J/C;
Cy - KOHIEHTpAIus MaTOYHOTO pacTBopa, I/,
F - peKoMeHayeMast 1032 BHECCHHS )KUIKOTO yI00peHus, KI/Ta;
S - IO/ OJJHOBPEMEHHO MTOJIMBAEMOTO YYacCTKa, Ta;
t- BpeMs OJIMBA, Y,
K-  kosdpduumeHT, BhIpaKAIOMUA 3aBUCUMOCTb MEXKIY BpPEMEHEM OKOHYAHMS

noaay MaTo4YHOro pactBopa U OKOHYaHUCM BCTCTALIMOHHOI'O ITOJIMBA, O6LI‘-IHO
K npunumaetcs paBabiM 0,8, 9TOOBI AaTh BpeMs JJIs IPOMBIBKH CUCTEMBI.

IKCnayamayuoHHbLL PEXHCUM OpPOULEH U
OnepaTuBHOE IJIAHUPOBAHUE PEKUMOB I10JIMBA B IIPOLECCE IKCIUIYyaTallUM OPOCUTEIbHBIX
CHUCTEM MpeACTaBJIsieT CcOOOH ONpeJeNeHHe HW3MEHEHMs] [IOYBEHHBIX BJAro3amnacoB u
MPOrHO3UPOBAHUSA 3TUX U3MEHEHMH Ha Onnxkaiiimue 3-5 nHel, yCTaHOBIICHUE LIeTIeCO00pa3HOCTH
JaTel OYEPEIHOrO IIOJIMBA, pa3Mepa IOJMBHOM HOPMBI M IPOAOJDKUTEIBHOCTH IIOJUBA H
MEJKIIOJIUBHOTO IIEPUOAA.
[InaHupoBaHuEe DHKCILUTYaTalMOHHBIX PEXUMOB OpPOLICHUS JOJDKHO IIPOU3BOAMUTBHCSA B
COOTBETCTBUU C KOHKPETHBIMU IIOTOAHBIMU YCIOBUSIMU U UX IIPOTHO30M.

Memoouka pacuemoe onepamueno2o Na1AHUPOBAHUS NOTUEOE
[To ypaBHeHHWIO BOJHOro OajaHca OpPOILIAEMOTO IOJS OMPEETSIOTCS 3amachl BIard B
JeSATEILHOM CJIO€ IMOYBBI B KOHKPETHOU 1—ThIH CPOK PaCUETHOIrO MEePUOa:

Wi=W._ ,+h+n-®—E, +T+ VW

rae: i-  3amackl BJATH B IIOYBE B KOHKPETHbI i-ThIf CPOK PACUETHOTO MEPHOAA, M /Ta;
Wiil- TO e B CPOK, PEIIIECTBYIONHH KOHKPETHOMY i-TOMY CPOKY, M°/Ta;
H - aTMOC(hEepHbIE 0CaIKH, 33 IEPHOJ MEXAY i-TbIM H (i-I)-bIM cpoKOM, M°/Ta;
D - BHYTPUIIOYBEHHBIN CTOK 3a TOT K€ IIEPUOJ, M'/ra;
E,- PAcXoJ1 BIIArU HA HCHAPEHUE U3 JESTEIBHOTO CIIOS MIOUBbI 3@ TOT K€ MEPUO, M /Ta;
I'- IIPUTOK TPYHTOBBIX BOJ B ACATEIBHBIN CJIIOU 3a TOT K€ IIEPUOL, M°/ra;

V W- u3MEHEHHE 3aI1acoB BJIAard 3a CYCT U3MCHCHHUS MOITHOCTH JASSITEIBHOTO CJIO0S 3a TOT
3
e TIepuoJI, M /Ta;
n- KOJIMYECTBO BOJIbI, TTOJAHHBIA B JCSITCIBHBIA CJIIOW TOJMBAMHU 3a TOT XK€ TEPHO/I,
3
M /Ta.
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V]IK 532.57

rPAOYUPOBKA MANbIX TMAPOMNOCTOB TUNA
«®UKCUPOBAHHOE PYCJ10»

Y.P. Pacynos
CAHUHUPH um. B.J]. Kypuna

Kak wu3BecTHO, MeTOAMK TIpagyupoBKU ruppomerpuueckux mnocroB (I'Tl) tuma
«puxcupoBanHoe pycio» (DP) mns maneix pacxomoB Boawsl (mopsiaka Q=100 n/c) mer. A
U3BECTHas METOJUKA H3MEPEHUN pacXxoJ0B BOJbl «CKOPOCTHXIUIOIIAAb)», IPUMEHseMas s
OTKPBITHIX KaHAJOB ¢ OOJBIIMMHU U CPEAHUMHU PaCXOJlaMH, HEMPUTOAHA ISl U3BMEPEHHUIN MajbIxX
pacxonoB BOJBI, ClIeNOBaTeabHO, U Mg rpanyupoBku [TI. Jlesmo B TOM, 4TO IpU MabIX
3HAQUYEHMUSIX PACXOJOB BOJbI pa3Mepbl KaHaIOB (BOJAOTOKOB) Toxe Mainble. ClenoBaTesbHO,
MOTPEIIHOCTh M3MEPEHUsI PacXOZOB BOJBI B aOCONIOTHBIX €AMHMIAX IMOJYYHTCS OOJbIIE NpU
OJMHAKOBOW OTHOCUTEIILHOW MOTPEITHOCTH.

Hanpumep, npu nuHeiiHOM pa3Mepe paBHOM 2 M M OTHOCHTEJIBHOW NOTPEUIHOCTH €ro
n3mepeHuss B +1 % mnorpemHocts B aOCOJMIOTHBIX €AMHHUIAX COCTaBUT *2 CM, KOTOPYIO IpHU
OOBIYHBIX YCIIOBUSAX CTPOUTENIBCTBA U U3MEPEHUN MOKHO COOIIOAATD.

OnHako mnpu JHHEWHOM pa3Mepe paBHOM, Hanpumep, 0,2M U OTHOCHTEIbHOU
MOTPEIIHOCTH €ro M3MepeHus: Toxe B +£1 % MOTrpemHocTs B aOCONIOTHBIX €AMHMIIAX COCTAaBUT
Bcero + 2 MM. [Ipu OOBIYHBIX yCIOBUAX COOJIONATH TaKyI0 TOYHOCTh MIPU U3MEPEHUU PAcXoJ0B
BOJJOTOKOB HEPEAJIBHO.

[Tostomy nns rpagyupoBku [Tl Tuma «®P» ¢ mansiMu pacxomaMu BOJbI HEOOXOoaMMa
Apyras METOAMKA TPaAyHUPOBKH, OoOecreuMBaronias JOCTaTOYHYI0 (OTBEYAIOIIYI0 TpeOOBaHUSAM
HOPMATHUBHBIX IOKYMEHTOB) TOYHOCTb.

Kax um3Bectno, ansa rpanyupoBku [Tl tuna ®@P Heo0X0auMO YCTaHOBHTH 3aBHCHMOCTH
MEXIy pacxoJaMU M YPOBHSIMH BOJbI B Ipejesiax pabouero auara3zoHa WU3MEHEHHUs PacxoJloB.
JUis 3TOro, B CBOIO Ouepelb, HEOOXOOUMO KaKUM-IHOO IPYrUM METOIOM WM CPEICTBOM
M3MEPATHh P 3HAUECHUM PacXoJIoB BOALI B pabodyeM auamazoHe m3meHeHus pacxonoB ['TI. Ilpu
3TOM, TOYHOCTh METOJIa UJIU CPENICTBA U3MEPEHUSI PACXOI0B JOJKHA OBITh B HECKOJBKO pa3 (Kak
MUHHUMYM, B TPU pa3a, COIVIAaCHO HOPMATHMBHBIM JTOKYMEHTaM) BBILIE HEOOXOIUMON TOUYHOCTHU
rpagyupyemoro I'TL.

s oTux neneit Hanboee MOAXOASAIIUMHE SIBISIOTCS BOJOCIUBBI C TOHKOM CTEHKOM.

Bo-nepBbIX, OHM BBICOKOTOUYHBIE (CaMbI€ BBICOKOTOYHBIE CpPEIU CPEICTB HM3MEpEHUS
pacxoloB BOJbl [Jis OTKPBITBIX BOJOTOKOB). BO-BTOpPBIX, OHM MpPOCTBl MO KOHCTPYKLHH,
CJIEIOBATENIbHO, TPOCTHI U B OOPAILIEHUH.

s rpagyupoBku Maisix [Tl mienecooOpa3Ho M3rOTOBUTH M MCIOJIB30BaTh MEPEHOCHBIE
BApUAHTHl BOJOCIMBOB C TOHKOH CTEHKOW. OTO TpeOyeT MHHUMAJIbHBIX MaTepHalbHBIX H
TPYZIOBBIX 3aTpar.

1. [ToaroroBUTENbHBIE PAOOTHI

Jns mpoBeneHus TpagydpOBKH H3rOTaBIMBAIOT MEPEHOCHOW BapUaHT BOJAOCIHUBA C
TOHKOM CTEHKOW Ha MaKCHMaJbHbIE 3HAUYEHHUS PACUETHBIX PAcXoJ0B BOJIbI rpamxyupyemoro I['TI.
HaunbGomee moaxomsmuMM JJIs DOTOM LEIH SBIAIOTCS BOJOCIWBLEI C TOHKOM CTEHKOM
Tparnenen1aJIbHOr0 ceueHus Tuna «Yumonertu» ¢ pasmepamu mnoporoB 25 u 50 cm (BU-25 u
BUY-50) na makcumanbsHbie pacxozs! Boas! 10 40 u 80 11/c, COOTBETCTBEHHO.

[Ipy M3roTOBIEHUM MEPEHOCHOTO BapHaHTa BOJOCIMBA TOXXE HEOOXOIMMO COOJIOIATh
OCHOBHBIE TpeOOBaHUs, MPEAbIBIsIEMblE HOPMATUBHO-TeXHUUECcKol nokymenTtanueit (HT) Ha
M3TOTOBJICHHWE BOJOCIMBOB C TOHKOW CTEHKOH («MeTOoIMKa BBITIOJHEHUS HU3MEPEHUHM pacxona
BOJIbI C IOMOIIBIO CIIELIUAIBHBIX CYXKAIOLIUX YCTPOWCTB MEIMOPATUBHOIO HaszHaueHus», MBI
06-90), ocoGenHo, Ha cOOII0ICHUE pa3Mepa Mopora - OCHOBHOTO pa3Mepa, OMpPeaeIISIONIero ero
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pacxon. HTJl pekomMeHAYIOT cOoOMIOaTh €ro ¢ Aomyckom, Hampumep, st BU-50 He Oosee
+ 2 MM (ciempoBatenbHO, 1 BU-25 - He Gosnee =1 MM), a Takke MOJIHOTO COBMAJACHUS HYJIS
pEUKHU ¢ OTMETKOW JIMHUYU MTOPOTa BOAOCIHNBA MPHU €T0 YCTAHOBKE U T.II.

Ha ruaponocTty npoBoAsT clieaylolre MOArOTOBUTENIbHbIE PAOOTHI:

- TPOBEPAIOT KOMIUIEKTHOCTh, IIEIOCTHOCTh, HCHPABHOCTh U PabOTOCTIOCOOHOCTH
IIUTOBOTO BOJOBBIMYCKA U MEPErOPa’kUBAIOLIET0 COOPYKEHUsI MUTAIOLIEr0 KaHalla; MpHU 3TOM
KOMIIOHOBKA M TEXHHMYECKOE COCTOSIHUE BCEX COOPYKEHHH (MOABOJSIICH U OTBOSAIIECH YacTeu
KaHajoB; ruapornocta ¢ ®P, muTOB M T.M.) MOHKHBI OBITh HOPMAaJbHBIMH, 0€3 achopManuii 1
HapylLIEHUM CeYeHU KaHalla, OUUILIEHHBIMU OT JOHHBIX HAHOCOB U PACTUTEIBHOCTH U T.I1.;

- monepeyHbIil Tpodusb GUKCUpoBaHHOUW (OeToHHOM) yacTn PP moMmKeH BIMUCHIBATHCS B
CpeIHUHN MPOOJBHBIM NpOo(pUIb BOAOTOKA TaK, YTOOBI ()MKCHpPOBAHHAS YacTh IMOIEPEYHOTO
CEYeHHUs] HE co3JaBaja JOMOJHUTEIbHBIX COMPOTUBICHUHM MOTOKY, HAPYHIAIOUIUX CTPYKTYpPY
MMOTOKA BOJbI HA TAHHOM YY9acTKE BOJIOTOKA, a €€ JUIMHA JI0JHKHA OBITh JOCTATOYHOM;

- I'll ¢ ®P nomxeH OBITH OCHAIIEH THAPOTEXHUYECKOW PEHKOW COTIacHO TPeOOBaHUIM
HTUA. IIpu 3ToM HeoO6X0auMo 00ecTeunTh MOJTHOE COBNAJEHUE HYIISI peWKU ¢ OTMeTKOoU nHa DP;

- JUIsl yCTAaHOBKU MEPEHOCHOI'0 BOAOCIMBA Ha OTBOJSIIEM BOJOTOKE BBHIOMPAIOT MECTO
THJIPOCTBOpa, C Yy4eToM OCHOBHBIX TpeOoBanuit HTJl Ha ycTaHOBKY; HpH 3TOM OOpamaioT
BHMMaHUE Ha JIOCTaTOYHOCTh JJIMHBI NMPSAMOJUHEMHOrO0 y4dyacTKa; CUMMETPUYHOCTb CEUYCHUS;
OTCYTCTBHE MPEIMETOB B pyclieé BOJOTOKA, MOTYIIMX CO3/1aTh BO3MYIIEHHUE MOTOKAa BOJABI U
HapyLIAIIKUX €ro CTPYKTYpY Ha MOJAX0/1€ K BOJAOCIUBY U T.II.;

- BBIPABHHBAIOT Oepera ydacTka BOJOTOKA C IIEJbI0 JOCTHIKEHUS MAaKCHMalbHON
MPSMOJMHEHHOCTH U CUMMETPUYHOCTH.

[Ipyu HemocTaTOYHOCTH YKJIOHA OTBOJASIIETO BOJOTOKA 3apaHee MOATOTABIUBAIOT
BApUAHTHl BO3MOXXHOCTH HampaBJi€HUS BOJbl BPEeMEHHO (Ha BpeMsl TpaAyupOBKH) B 00X0.
JAHHOTO ydYacTKa BOJOTOKA WIIM HAIMpaBIICHHs BOJABI B HU3WHY C JOCTATOYHBIM OOBEMOM HWITH
moJjie (Oropoja) ¢ OTHOCUTEIbHO HU3KOW OTMETKOM U T.II.

2. YcTa"HoBKa BOIOCIUBA

[Tocne mpoBeneHus TOATOTOBUTEIBHBIX PA0OT HA TUIPOIIOCTY:

- YCTaHaBJIMBAIOT BOJOCJIHMB Ha BBIOpAaHHBIN THAPOCTBOP OTBOJSIIErO KaHajla COIIACHO
o0mMM TpeOOBaHUSIM YCTAaHOBKH (cM. puc. 1):

- BOJOCJIMB YCTAHABJIMBAIOT CTPOTO BEPTUKAIBHO, Bpe3asi €ro B IHO M Oepera BOJIOTOKA,
TaK, 9TOOBI HE OBUIO T€UU BOJBI H3-T10JI BOJIOCINBA U €r0 OOKOB;

- mopor (rpedGeHb) BOJAOCINBA TOJKEH OBITh CTPOT0 TOPU30OHTAIBHBIM, CTEHKA BOJIOCINBA
JOJDKHA OBITh TEPHeHIUKYIsIpHA OCHOBAHHMIO, OCh BOJIOCIMBA JIOJDKHA COBIAJATh C OCHIO
BOJI0TOKA. J[JI1 yCTaHOBKHM MOPOTra BOJOCIHMBA B CTPOr'0 TOPU30HTAIBHOE MOJIOKEHUE U MPUBSIZKU
OTMETKHU €ro Mmopora K HyJII0 THAPOTEXHUIECKONH PEHKH PEeKOMEHIYETCSl HCIOJIb30BaTh HUBEIUP
WIH TUIPOYPOBEHb, HCHOJB3YS JJISI 3TOW I€M HAMOJHEHHBIM BOJOW MPO3payHbId NUIAHT
HeOonbmoro auamerpa (Ho He MeHee 10 MM) AOCTaTOYHOW IIWHBI (MIPUHIUIN COOOMIAIONIUXCS
COCY/IOB);

- OTMETKa IMOopora BOJOCIHBA JOJKHA OBITh BbImIe Ha 4-5cM (HE MeHee) OTMETKHU
MaKCHUMaJIbHOTO OBITOBOTO YPOBHS BOJIBI B BOJOTOKE 332 BOJIOCIHUBOM;

- NP CKOPOCTH TOAX0Ja K BoaociauBy Oosiee 0,5 M/c MOABOIAIIMI Yy4acTOK BOJOTOKA
nepesa BOJAOCIUBOM CIEAYET pacliupUTh, a AHO YIIYOUTh JJIsl yMEHBUIEHUS CKOPOCTH MOTOKA.
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Puc. 1 - IIpogonpHBIA Mpod Uik y9acTKa KaHala ¢ BOJOCIMBOM C TOHKON CTEHKOM
YcnoBHble 0003HAUCHUS:

Hxk — rmyOuna Bojabl BepXxHero Obeda;

H — Hamop BOJABI HaJI IOPOTOM BOJOCIIMBA;
h — roryOuHa BOJBI HUXKHETO Obeda;

p — BBICOTA IMOPOTA BOJIOCIINBA;

0 — OTMETKAa Mopora BOJOCIUBA.

Brraucinenne pPacxog0B BOJAbI MCPCHOCHBIM BOAOCIWMBOM Yumnonertu MMPOU3BOAUTCS I10
paboueit popmyie:

0=19xbx H\H , M’/c (1)
rue:
b — mmpuHa mopora BogoCIuBa, (M);
H — Hamop Boabl Haj MOPOroM BOJOCIUBA, (M);

3. Meroauka rpagyupoBKHu

Kak wu3BecTHO, LE€NbI0 TPaJyUpPOBKU SIBISETCS YCTAHOBIEHHE 3aBUCUMOCTH MEXIY
pacxonaMu U ypoBHAMH BoAbl. ['panyupoBka rugponocrta tuna «PP» npu momoiu nepeHoCHOro
BOAOCIMBA NPOU3BOAUTCA TOXKC B COOTBETCTBUHU C Tpe6OBaHI/ISIMI/I PyKOBOI[CTBa o NpOBCACHUIO
IPaJlydpOBKU U TOBEPKU CPEACTB M3MEPEHHUs] PAaCcXOJ0B BOIbI B OTKPBHITHIX KaHanax. Otinnuue
COCTOMUT JIMIIb B TOM, UYTO B JAHHOM CJIy4ac€ pacXoJdbl BOAbI UBMEPAIOT HEC MCTOAOM «CKOPOCTb-
IJIOWIAb», a NpH I[OMOIIM MEPEHOCHOTO BOJOCIMBA, YCTAHOBIEHHOTO Ha BbIOpaHHBIN
TUIPOCTBOP BOJOTOKA.

['panyrpoBKY IPOBOJAT CIEAYIOIIMM 00pa3oM.

Ecnu pexuM dKCILlyaTallMy KaHajda IIO3BOJISIET NPOU3BOJAUTH IPAaJyUpPOBKY B IIOJIHOM
paboyeM Juama3oHE W3MEHEHHS pacxoJoB BOABI 0e3 ymiepbda i MPOU3BOACTBA, TO
rpaJlyupoBKa MPOU3BOIUTCA 03 mepepwiBa (3a OJMH pa3). B MpoTHBHOM ciiydae AOMYCKaeTCs
MPOU3BOJUTH TPAIYUPOBKY B T€UEHUE MEPBOM BEereTaluyu Mo Mepe U3MEHEHHS pacXo/10B BObI B
KaHaie.

[lepen HauamoM U B KOHIIE MPOBEICHUS U3MEPEHUN PacXxo10B BOAbl (PUKCUPYIOT YPOBHU
BOJBI Ha TPAAYyUPYEMOM COOPYKEHHUU — (UKCHPOBAHHOM pyClieé M T'PaJyHpYIOIIeM CPEICTBE —
BojtocauBe. [Ipu 3TOM MOrpentHOCTh M3MEPEHUsS YPOBHEH BOJBI MO pelKkaM IO aOCOTIOTHOMY
3HAYEHUIO HE JIOJKHA MPEBBIIATH =1 cM.
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VYcranaBnuBaloT Kakoi-To (J1:000i#f) pacxox BoAbl B Ipejenax paboyero auana3oHa B
KaHaJle ¥ OMNpPEACNSIIOT ero 3HaueHue uepe3 BoJociuB. [IJisl 3TOro CHUMAIOT oTcueT 00 ypoBHE
BOABI C pelku BojociuBa. VMmes 3HaueHUE YpPOBHSA BOJbI, MOJb3YSACh TOTOBOM Tabnuuen
pacxo0B BOJBI JUIsl JAHHOTO TUIIOpa3Mepa BOJIOCINBA, ONPEAECIAIOT 3HAUEHNUE PAcX0/1a BOJIBI.

[Ipu naHHOM 3HAYEHHUH PacX0/a BOJBI CHUMAIOT OTCUET 00 YpOBHE BOJHI U C peliku OP.

VYcraHaBIMBaOT Jpyroe 3HAa4€HHE pacxoja BoAbl B KaHane. llpm naHHOM 3HadueHUun
pacxoga BOJABI MHPOBOAST BCE MPOLEAYPHl HU3MEPEHUN, KOTOpbIE MPOBOAUIUCH, KaK M B
MpeabIAYIIEM 3HAUEHUH Pacxo/ia BOBI.

Jns monydeHus JIOCTOBEPHOM TIpalyHUpOBOUYHOM 3aBUCUMOCTH CJEAYET MONYyUYUTh HE
MeHee S5 3HAYeHUW pacxodOoB BOJAbI, COOTBETCTBYIOIIMX S ypPOBHSM, pPaBHOMEPHO
pacrpeeieHHBIM 110 BceMy paboueMy quarna3oHy U3MEHEHHUs pacxoa0B Bojbl gaHHOro ['T1.

Bce omepanuu 1o CHATHIO OTCUETOB 00 YpPOBHSIX BOJbI M HM3MEPEHHBIX 3HAYEHUAX
pPacxoJ0B BOJIbI TOBTOPSIOTCS MOCHE KaXKJI0T0 YCTAHOBIIEHUSI HOBOM BETMUMHBI PacX0/ia BOJbI.

W3mepeHne pacxogoB W YPOBHEM BOJABI NPOU3BOAAT MOCIE IOJHOIO 3aBEpIICHUS
MePEXOIHBIX MPOILIECCOB B KaHAlle (B TOM YHCIIe, M Ha BOJOCIUBE), MO CTAOMIHBHOCTH MTOKa3aHUN
TEKYIINX 3HAYEHUH YPOBHEN BOJIBI.

[Ipu mpoBeneHUM TPagTyUPOBOYHBIX PAOOT CIEOAT 3a TeM, YTOOBI MOJANOP YPOBHS BOJBI
BepxHero Obeda, co3maBaeMblii BOJAOCIMBOM, HE BIHI Ha pexkuM padotel ®P. Eciou oH Bce ke
BIIUSCT, TO HEOOXOIMMO OyAeT WU3MEHUTh MECTO CTBOpPAa YCTAHOBKM BOJOCIHMBA (Hampumep,
MEPEMECTUTD €r0 HUXKE M0 TEUCHHUIO).

[Ipu Ha3HaueHMM pacxXxoJO0B BOALI B KaHaje, C KOTOPBIMH YBSI3BIBAIOTCS PE3YJIbTAThI
rpajlyupoOBKU, HEOOXOUMO YUUTHIBATH CJIEIYIOLINE YCIOBHS:

- BEpXHsAd TOYKA HAa KPUBOM pPacxo/J0B BOJABI JOJDKHA COOTBETCTBOBATh BEJIMYMHE,
cocTaBJisItoIIeH He Oosiee 85 % OT MaKCHMaIbHOT'O Pacxo/ia BOJIbI B KaHAJIE;

- HIDKHSSI TOYKA — BEJIMYHUHE, COCTaBJsAIoNmel He Oonee 15 % oT MakcuManbHOTO pacxoja
BOJIbI B KaHalle.

[Tocne monydeHuss AOCTATOYHOTO KOJHUUYECTBA PACXOAHBIX TOYEK JUIsi TPaaTyUPOBKH,
MPUCTYNAT K MOCTPOCHUIO pacXoaHbiX KpuBbix [Tl — 3aBHCMMOCTEH pacxoliOoB OT YpPOBHEWU
Boabl O = f(H), KOTOpO€ MOXHO OCYIIECTBUTH TPAAUIIMOHHBIM CIIOCOOOM — Ha MUJUTHIMETPOBKE,
HO 1iesiecooOpa3Hee — IpHU MOMONIM KommbioTepa. B mocnennem cnydae, Gnarogapsi MHUPOKUM
(YHKIIMOHABHBIM BO3MOKHOCTSIM KOMIIBIOTEPOB, PE3KO COKPATIATCS TPYA03aTPaThl, a KA4E€CTBO
Y TOYHOCTB PE3YJIbTATOB MOJIYYaTCs JOCTATOYHO BBICOKMMU.

Ha puc. 2. noka3zan oOmuii Bua pacxogHONH KpUBOH.

[IyHKTUPHBIMH JTUHHUSIMH [MOKa3aH X0 ACHCTBUM MPHU MOCTPOCHUU KPUBOM, a CILIOLIHBIMU
JIMHUSAMU — XOJ IEVCTBUU IIPU MOJb30BAHUU 3TOW KPUBOU.

H L ]
{CM] /’
Q=FH) |
| |
| |
| 1' |

Si—
0 Sm— — MOCTPOSHHE Q (M3fc;nfc)
— = MoAL3IVEAHHES
Puc. 2 - O6mwuii Bua pacxoaHoit kpuBoit O=f(H)
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Jns mocTpoeHuss pacXOAHOM KPHUBOM IO TPaAULMOHHOM METOAUKE HAa MWUIMMETPOBOH
Oymare 4epTaT JBE B3aUMHO MEPHEHAMKYJIAPHO MEpeceKarolIuecss KOOPAMHATHBIE OCH:
BEPTUKAIBHO - ypOoBHEW (/) M ropu3oHTanbHO — pacxoAoB (Q) Boapl. OT 3HAUYEHHM TOYEK,
CHATBHIX 00 ypoBHSX (H) BOIBI, HampaBO MPOBOMIT MPSAMYIO JHHUIO (MMYHKTUPHBIE JMHUHU TIO
HaIlpaBJIEHUIO CTPEJIOK), a OT 3HAYEHUM pacxoAoB BOJAbl (MOJYyYEHHBIX II0 pe3yjibTaTaM
U3MEpPEHUN NpHU MOMOLIM TPaAyUPYIOIIEro CpeAcTBa), BBEPX IMPOBOAIT MpsMbIE JIMHUU
(crulouIHBlE JMHHUM) 10 TEPECEUEHHUs C JUMHUAMHM YpOBHEH BOAbl. MecTa nepeceueHui IBYX
JUHUN oTMedaroT ToukaMu. Kak ObI0O OTMEYEHO, KOJIMYECTBO TAKUX TOYEK JIOJKHO OBITH HE
MmeHee 5. [IoToM 3T TOYKH COeAMHSIOT TuIaBHOW nuHuel. [lomyunTes kycok (pparMeHT) KpuBon
nuaud. HwxHIOIO (JIEBYyI0) 4YacTh AITOM KPUBOM IIJIABHO COCIUHSIOT C HYJIEBOW TOYKOH
KOOpJAUHATHBIX oceil (Touka 0 Ha pucyHke). B pe3ynbrare moiayyutcs: pacxoaHas kpusas: Q = f
(H).

HMest pacxoqHyr0 KpUBYIO, MOKHO I10JIb30BaThCS €10 JUIsl ONPENEIEHUs pacXol0B BOJBI,
U3Mepsis TOJBKO YPOBEHb BOJBI (CIUIOMIHBIE JIMHUM). OJHAKO pacxojHas KpUBas HE COBCEM
ynoOHa A KCIONb30BAaHUS Ha MpakThke. IloaToMy Ha ee OCHOBE COCTAaBISIOT TaOJIHILY
KOOPJIMHAT.
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AHAJIN3 3PDPEKTUBHOCTU NMPOMbIBHbIX NMOJINBOBB
NMPON3BOACTBEHHbIX U OMNbITHbIXYCIOBUAX

A.A. Pasxcabos, I0.U. Illupokoea, I'. Ilanyawoea, P. Kowexos
CAHUUPH um. B.J[. Kypuna,
Yuumapnoe Ilpeonpusmue Menuopamusnozo @onoa PK

Cmamus npeocmasnsnem coboii amanuz  pe3yILmamos  MHO2OYUCIEHHbIX
NPOU3B0OCMBEHHBIX NPOMBIBOK, Nnpogedennvix P. Kowekxosvim 6 PK, a maxoce onvimHbvlx
NPOMbIBOK, NpoeedeHHblX asmopamu cmamovu 6 CulpoapbuHckol u XopesmcKol oOracmsx,
Komopbvie Obliu HayeieHvl HaA: -uzyueHue B03MONCHOCMU UCNOIb30BAHUU KOLIEKMOPHO-
OPEHANCHBIX 800 HA NPOMbIEKU, 2-CpABHEHUe MEeXHOL02UN NPOMbIEKU NO YeKam u bopozoam (8
MOM yucie npu mMano8oove, Npu COKpAWeHHOU nooaue 600vl);, 3 - 0eMOHCMPAYUIo coO.I00eHUs.
HAY4HO-000CHOBAHHBIX MEXHOI02ULL OJ15 NOBbIULEHUS IPDEKMUBHOCMU NPOMBIBKU NPU KOHMPOIe
3aconeHus no 3NeKmponpo8oOHOCU.

AHanu3 u o0CyXJIeHUE MaTEPUAJIOB
Ce30HHOE 3aCOJIEHHE 3aBUCUT OT TITyOHMHBI TPYHTOBBIX BOJ M OT PEXHMAa M TEXHOJOTHH
MOJINBOB B BEreTalMIO XJomyaTHHKA. [Ipu HemocTaTke MmoJayu OpOCUTEIBHOW BOJABI CBEPXY U
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HEYJIOBJICTBOPUTEIBHOM JPEHUPOBAHUHM TEPPUTOPHM, K KOHI[y BEreTallii B BEPXHEM
KOPHEOOMTAaEMOM CJO€ IMOYBBl HAKaIJIMBAIOTCA COJIM. 3acojeHHe — 3TO pPe3yJbTar
HEONTHUMAJIBHOTO YIPABJICHUA BOJHBIMH pECypcaMu, BCIEICTBUE KOTOPOTO BO3HHUKAIOT
3HAUUTENbHbIE IIOTEPU YpOXKasg XJOMYaTHUKA U JAPYTUX CEIbCKOXO3AMCTBEHHBIX KYJIBTYP.
HeynoBneTBopuTenbHOE BOJOOTBEICHUE CIOCOOCTBYET 3aCTOI0 TPYHTOBBIX BOJ, HO OCHOBHAas
IpUYMHA TOJbEMa TPYHTOBBIX BOJ - OOJbIIME MOTEPU BOABI M3 KAHAJIOB M Ha MOJAX, NpPHU
MOJINBAX CENbXO3KYyIbTyp. Iloxast miaHupoBKa 3eMenb SBISETCS OJAHOW W3 TJIaBHBIX MPHYUH
HEpalMOHAIBHOI'O HMCIOJIb30BaHus (IIOTeph) BOAbl Ha mnoje. [Torepu opocuTenbHONW BOIBI UAYT
Ha TIOMOJIHEHHE TPYHTOBBIX BOJ. [3-3a HEpaBHOMEpPHOrO YBIAXHEHHS TIOJS BO3HUKAET
IATHUCTOE 3acojeHue mnosjed. Ilo naHHBIM HaONIOAEHMM B Ppas3IMYHBIX YCIOBUSX NPUPOCT
3aCOTEHHMs 3a BETeTAalMio Ha MONAX jgocturaer 2-5 dS/m' m Gonee. B ycnoBmsax GIH3KHX
I'PYHTOBBIX BOJ|, P OOPO3/IKOBOM IIOJIMBE, COJIU B OOJIbIIEH CTENEHHM HAKAIJIMBAIOTCS B KOHILE
nosiss. Ha ocHOBe mNpoaHaIM3MpPOBAHHBIX MAHHBIX, AN BBIMBIBA 3TOrO KOJMYECTBA COJICH,
TpeGyeTCs COOTBETCTBEHHO 2-5 ThIC. M°/Ta BOJIBI, 4 3TO HEMaJIble 0OBEMBI IIPH PACTIPOCTPAHEHHH
3aconenus. s TOro, yToOBl PalMOHANBHO HCIONB30BAaTh BOJY MPU NMPOBEACHUH HMPOMBIBKU
3eMelb, HE0OX0UMO OIEHHUTH 3(PPEKTUBHOCTH (DAKTHUECKH MPOBEAECHHBIX MPOMBIBOK 3€MENb B
MIPOU3BOJICTBEHHBIX U OMBITHBIX YCIOBUSX.

O} PexTUBHOCTH MPOMBIBHBIX IOJIMBOB B INPOM3BOACTBEHHBIX YCIOBHUAX IIOKa3aHa Ha
npumepe matepuanoB P. Komekosa B Ta0. 1.

MeToa0oM napHON KOPPEALMUA U PErPECCUU YCTAHOBJIEHO, YTO MO 59 NMpOU3BOJACTBEHHBIM
MPOMBIBKaM BBIMBIB XJIOP-MOHA M3 IMOYBBI B cpeaHeM cocTaBui okoyio 50 % (c Gonpmmmu
OTKJIOHEHHSIMU ), @ BEIMBIB IUIOTHOT'O OcTaTka 0611 0K0J10 40 %.

Tak Kkak YCJIOBHS NPOU3BOJCTBEHHBIX IPOMBIBOK 3HAUMTEIBHO pPAa3IMYalINCh: IO
UCXOJHOW CTENEeHU 3aCOJIEHUs, CTCIEHH JIPEHUPOBAHHOCTH M TEXHOJOTHMU IMPOMBIBKH, INpHU
o0paboTke ObUIM BBIJIEICHBl YYaCTKH C Ppa3HOW CTENEHbIO JPEHHUPOBAHHOCTU: CpEIHe-
IPEHUPOBaHHbIE, CIIa00IPEHUPOBAHHBIE U HE JPECHUPOBAHHBIE.

W3 ypaBHeHMi, npuBeIeHHBIX B Tal. 2, BUJHO, YTO UMEETCS SBHAS TEHICHIIUS JIydIIei
IIPOMBIBAEMOCTH IOYBBI IO XJOP-HOHY INPU YBEIMYEHUU CTENEHU JApeHUpoBaHHOCTH. llpu
ciaboil  JIPEHWPOBAHHOCTH YYacTKOB, 3((EKTUBHOCTH NPOMBIBKM ONM3Ka K TaKOBOH B
0e3ApeHaXKHbIX YCIOBHSX (M 3/1€Ch TaKXKe HAJl0 YYUTHIBATh U TEXHOJOTHIO IPOMBIBKH, Pa3Mepbl
YEeKOB U MOJaHHbIE 00EMBI BOJIBI).

'OLeHKa 3aCOITCHIS 10 YACIbHOMN JIEKTPOIPOBOANMOCTH IIOYBEHHOTO SKCTPAKTA U3 HACKIIIEHHOTO 06pa3ia mo4ssL. 11o
knaccupukanuu, npuaatoit ®AQO: 0-2 dS/m- Hezaconennas mousa; 0-2 dS/m — cnabozacosnenHas nousa;4-8 dS/m
cpeaHe3acoyieHHas mouBa; 8-16 dS/m — cuibHO3acoNeHHAS.
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Tabnuna 1 - IToka3arenu 3 PpexkTuBHOCTH MPOMBIBOK B Kapakanmakuu

(no matepuanam P. KomekoBa u3 59 npoBeeHHBIX TPOMBIBOK)

Pazneneno marpymmsi, riae TMPOMBIBKOH M3 Mo Beeit BEIGOPKE
oKa3aTeH IDOMIEKH caos 0-100 cm BeIHECEHO coJiel XJopa: (n=59)
p oosee 30 %ot meree 30 % ot
ucxoxnoro (n=30) ncxogHoro (n=18)
Cp. Mun | Makc | Cp. | Mun | Makc | Cp. | Mun | Makc
T[IpoMBIBHASL HOPMA, THIC. M"/Ta 4835 | 1500 | 7200 | 5183 | 2000 | 8000 | 4801 | 1500 | 8000
[Y)
o = B Ho npomvisku, % K 0,12 | 0,03 | 027 | 0,11 | 0,05 | 025 | 0,11 | 0,03 | 0,27
Z2s Mmacce
— )
RET Hocae npomeisku, 7511 641 002 | 0,11 | 0,09 | 0,04 | 021 | 0,06 | 0,02 | 021
o e Mmacce
S 3 é’ Yoaneno, %% k macce 0,07 0,01 | 0,16 | 0,02 | 0,01 | 0,06 | 0,05 | 0,01 | 0,16
o Yoaneno, % om ucx. 59 29 80 23 9 51 44 9 &0
)
= Ho nporeisi, 7 13 103 [39 | 1204 | 19 [1,19]026] 39
o E = Mmacce
= & ; Ilocne npomwviexu, % K
s 53 0,6 0,2 1,8 1 0,4 1,7 0,76 | 0,16 1,8
2 3 = Mmacce
g S S 070, - -
SR Yoaneno, %% x macce 0,6 0,1 2,2 0,2 0.12 0,5 0,44 0.12 2,18
©es Yoaneno, % om
B » 7Y 47 10 78 18 4 32 36 4 78
UCXOOHO20
0,
Ha eoimeia0,01 % 884 | 380 | 2000 | 2302 | 678 | 7000 | 1673 | 380 | 7000
3aTpatsl xnopa
3 0
BOABL M Ha eeuueie 0,1 % 1099 | 282 | 3000 | 3321 | 700 | 14000 | 1982 | 282 | 14000
NAOMHO20 OCMAMKA
CmeneHnb OpeHUpo8aHHOCMU 3 1 4 3 2 5 3 1 5
YI'B 0o npomvisku, m 2,3 1,4 3,2 2,3 1,3 2,9 2,3 1,3 3,2
Texnonoeus 1 1 2 1 1 2 1 1 2
Inowaow uexa, yuacmxa 066anosanus 0,7 0,3 2 1,5 1 3 1,1 0,3 3
Cpoxu nposedenus 1 1 3 2 1 3 2 1 3
Yucno noausos 2 1 3 1 1 2 2 1 3
* IpeHUPOBAHHOCTH ** TeXHOJOTHH MPOMBIBKH
1| Xopowas 1.I1o yexam
2 | Cpeouss 2. Jlambosuvlii
3| Crabas *#*CpOKH ITPOMBIBKH
4 | Ouenv crabas 1 Despanv-mapm, ghespans, mapm, anpelv. Becennssn
5 | Bezopenasica 2.Hos6pb-gespans (Oexabpov-mapm, Hosbpb-mapm) OceHnne-ecennsis
3Hos6pb-dexabpwv, 0ekabpb, 0exabpb-saHE8aps Sumnuaa

YpaBHEeHHs] TIOKA3bIBAIOT, YTO MPH CJIAO0OW M CpPEeIHEH JPEHUPOBAHHOCTH OXKHIAEMBIN
BBIMBIB XJIOpa (B Mpenenax yKa3aHHOTO B TAOJIMIE HCXOJHOTO 3aCOJICHUSA), MOXKET COCTaBUTH 64-
74 %, a obmero xonuuectna cojieit He O6osee 49-50 %. [Ipu oTcyTCTBUM IPEHUPOBAHHOCTH ITH
u(ppsl  COOTBETCTBEHHO COCTaBAT: 46 % nns Xjopa, a A OOIIero CoAep)KaHus CcoJieh
(TUI0THOTO OCTaTKa) MpH 3acoyieHuu Oosee 1 % BbIMBbIBA coJiel BOOOIIE HE TPOU30MIET.
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Tabnumna 2 - Pe3ynbTaTel perpecCUOHHOTO U KOPPEISIIMOHHOTO aHATN3a TAHHBIX /IS BBISBICHUS
BIIUSIHUS CTENEHU JPEHUPOBAHHOCTH Ha 3P (HEKTUBHOCTH MPOMBIBKH B TPOU3BOJCTBEHHBIX
ycnoBusx (mo nanHeM P. KomekoBa*)

XJ10p-HOH, B MPOIIEHTAX K Macce TlnoTHBIN OCTATOK, B MPOLIEHTAaX K Macce
YpaBHeHUE YpaBHeHuUE
Crenens 1peHH- [penenst perpeccuu: IIpenenst perpeccuu:
POBaHHOCTH HCXOJHOTO c6513b HCXOJTHOTO c653b
yJacTka conepxkanus (X)/ | coodepocanus R? | comepsxanms (X)/ cooepicanus R’
MIPOMBIBKH OcTaToyHOTrO cozetl nocie OcTaToyHOTrO cosell nocie
conepxanus (Y) NPOMbIBKU U conepxanus (Y) NPOMBIBKU U
UCXOOHO20 UCXOOHO20
x | 0,03-0,168 y=0,26x + 0,24-1,48
= +
Cpenusis y 0.02-0,089 0.02 0,3 0.16-0.96 y=0,51x+0,06 | 0,7
x | 0,03-0,267 y=0,36x + 0,4-2,0
= +
Cnabas y 0.02-0,168 0.02 0,5 03.1.8 y=0,50x+0,17 | 0,4
Ouens c1abas. u X 0,08-0,25 y=0,54x + 1,5 -1,86
- 63 peHaxa y 0.04-0.21 0,01 0,4 1.12-1.7 y=1,34x-0,86 | 0,6

*Cmenenv OpeHUPOBAHHOCMU OYEHUBANOCL NO YyoenvbHou npomsdcennocmu cyuecmsyiowux KJ[C,
00CIYACUBAIOWUX MEPPUMOPUU ONBIMHBIX YUacmKo8™* borvuias 2 pexmusnocms c1aboopenuposaHHbIX 3eMelb,
N0 OMHOWLEHUIO K CPEOHeOPEeHUPOBAHHLIM OOBACHAEMC MeM, 4mo no Gakmy cpeonedpeHuposannvie Ovliu
npeoCcmagienvl 8 OCHOBHOM CPEOHe3ACONeHHbIMU, d CLaD0OPEHUPOBAHNbIE ~ CUTbHO3ACOLEHHbIMU 3eMISIMU

YcraHoBneHOo, 9To Ha 3G ()EKTUBHOCTh MPOMBIBOK CYIIECTBEHHO BJIHUSIOT pa3Mephbl YEKOB
Y TEXHOJIOTHUsS MPOMBIBKU. [Ipu kpymHbIX Yekax ot 1 ra (u mpu 1amMOOBOM crmoco0e MPOMBIBKH)
yaeabHble 3aTparhl BoAbl s BbiMbIBa 0,01 % ximop-mona nocturanu: 3 — 4 ThIC. M/ra — Ha
Cpe/IHe-APEHIPOBAHHBIX TOJISX, U 3-7 ThIC. M’/Ta - Ha C1a60PEHNPOBAHHBIX MOJSIX.

OueHka BIMSHUS DPAa3MEpPOB YEKOB M TEXHOJIOTUM MPOU3BOJCTBEHHBIX MPOMBIBOK I10
nauubiM P. KomekoBa, moka3ana u Ha puc. 1 u B Tadx. 3.
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A [Tnomap ueka (yyacTka 00BaNOBAHNA), Ta [nomwams yexa, ra

Puc. 1 - Bausaune pa3mepoB 4ekoB Ha 3P(HEKTUBHOCTD BHIMBIBA INIOTHOTO OCTaTKa U
XJIOpP-HOHA B MPOU3BOJCTBEHHBIX yCcIOBUAX (A - oOmias BeIOOpKa, b -11s1 pa3sHoii cTeneHu
JIPEHUPOBAHHOCTHU) nNOOAHHbIM HabooeHull P. Kowexosa

N3 puc. 1 BugHO, YTO TpU yBEIMYEHHH pa3MepoB 4YekoB ¢ 0,5ra mo 3ra, mo

(baKkTUYECKUM JTaHHBIM, BBIMBIB XJIOp-HOHA cHIKaercsa ¢ 80 1o 15 %, a miotHOro ocTtaTka - ¢ 70
no 10 %. Cnabas creneHb APEHUPOBAHHOCTU (MU €€ OTCYTCTBHE) YCYTyOJISIIOT BIIHSIHUE
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0O0JIBIIMX YEKOB HA HEYJIOBJIETBOPUTEIBHBIN BBIMBIB COJieil. PacueTsl, mpoBeJeHHbBIE Ha OCHOBE
IIOJIyYEHHBIX YPaBHEHHUH perpeccuM, MoKa3ajlu, YTO YBEIMYEHHE PA3MEpPOB YEKOB MPUBOIAT K
CHIDKEHHUIO 3((EKTUBHOCTU MPOMBIBKH IpH yBenuueHuu yeka ot 0,3 1o 1 ra va 20-37 %, a npu
yBeanueHuur 4ekoB ¢ 0,3 1o 3 ra, - Ha 32 — 43 %.

Tabnuna 3 - PacueTHbIe 3HAaUCHUS CHUYKECHHS BBIMBIBA XJIOP—HMOHA U3 METPOBOTO CJIOS
IIOYBHI pa3H0171 CTCIICHU APCHHUPOBAHHOCTH, B 3aBUCUMOCTHU OT IJIOIaAXN YCKOB

CreneHb IPEHUPOBAHHOCTH
ITokaszarenn Crnabas Cpennss be3 npenaxa
y = 44,0x-0,4 y = 32,4x-0,5 y = 25,0x-0,6

ITnomane yeka (X), ra 03(105]101(30(03]05] 1,0 (301]03]|05] 101 3,0
pemawts xaopuona (Y), | gy | s | 44 | 28 | 52 | 43 | 32| 21 | 51|38 | 25 | 13
0 OT HCXOJHOTO
YMeHbIIeHUE BBIMBIBA
XJiopa, TpH - YBEIWHCHUM |y | 15 1 16125 (1,0 | 1,2 ] 1,6 [ 25| 1,0 | 1,3 |20 3,9
miIomaan 4yexkon 6osee 0,3
ra, 4ucyio pas

Tpu ysenuuenuu niowaou 4eko8 makice ommedeHo ygeauieHue yoeabHbix 3ampam 600l Ha ebimbis 0,01 %
xnopa. Ionyuena 3agucumocms moavko 01 cpedHe OpeHUPOBarHbIX noue (puc.lA.). 3asucumocmo: Y=
1458X+565, V — yoenvuvie 3ampamvi 60061, M3/2a, a X — niowads yeka, 2a noKazvleéaem, 4mo npu

yeeauuenuu niowjaou wexaom 0,2 ea 0o 3ampamsel Mo2ym cOCMAGUMb:

Ilnowaow uexa, ea 0,2 0,3 0,5 0,7 1 2
Yoenvuvie sampamot 600wl na svimwis 0,01 % xnopa 857 1002 1294 1586 2023 3481
YVeenuuenue sampam 600v1 M’/2a no omHouleHUIo K

0,2 2a (wucno pas) 1 1,2 L5 L9 24 4,1
Yeenuuenue, m’/2a 0 145 437 729 1166 2624

[IpuBeneHHbIE pacueThl, MOKA3bIBAIOT, YTO B M3YYEHHBIX YCIOBUAX IPU YBEIUYEHUU
momaay yekos ¢ 0,2 no 0,8 ra, 3aTparsl BoABl MOT'YT BO3pacTaTh NPUMEPHO B JIBa pasa, a Ipu
yBennueHuu yeka ¢ 0,2 1o 2,0 ra - Boasl moTpedyeTcs B UeThIpe pa3a OoJIbIIIe.

OreHka yenbHBIX 3aTpaT BOJbI HA €IMHUILY BBIMBITBIX COJeH (TI0 XJIOp-HOHY) MpUBEACHA
Ha puC. 2, OTKyJa BUAHO, YTO IIPH YBEIMYEHUU APEHUPOBAHHOCTH 3€MEIb yJAEIbHBIE 3aTpPaThl
BOJIbl Ha IPOMBIBKY CHHUIKAIOTCSI.

9000 ~
8000
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5000 -
4000 -
3000 -
2000 -
1000

VYnenbHbie 3aTpaThl Boabl Ha 0.01 %
XJIOp- HOHA

-0,7
Cpenusis y =187x
JIPEHUPOBAHHOCTh R’ = 0,3
y=131x"°
Crabas R’ =04
JAPECHUPOBAHHOCTH
y=111x""

2
BesnpenaxxHsie R =0,6
YCIOBUS

0
0,00
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0,15 0,20
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HcxoHoe comeprkanne X1op- noHa,% K Macce
9

Pucynok 2- BrnusHue cTeneHu JpeHUPOBAHHOCTH HA YEIbHBIE 3aTPAThl BOABI ISl IPOMBIBKU
(no oanuwvim nadroenuti P. Kowexosa 1990 2.)
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Tabnuma 4 - CBogHbIE Pe3yNbTaThl IPOU3BOACTBEHHBIX MPOMBIBOK 110 PK
(IpeHUPOBAHHOCTH - HEJOCTATOYHAas, TuTomaau 4ekoB 0,3-0,5 ra)

HcxonHoe 3aconenue ITocne npoMBIBKH [Ipouent
3arpaTsl
BBIMBIBA
Cremnenn BOJEI, Komnyu.
Crenenb3aconenusa | ComepxaHue Conepxanue XJjopa oT
3aCOJICHUS TBIC. 3aJIUBOK
MOYBBI XJIOp-HOHA XJIOp-HOHA UCX.
TOYBBI M3/ra
COJIEPIK.
Odyens cuIbHAS 0,15-0,2 % Cpennsis 0,04 % 6-7 2 (3%) 73-80
CunbHas 0,08-0,13 % | CPCAHAIH | 03.005% | 3,065 2 62-63
cnabas
Cpennsis 0,04-0,09 % | HesacomneHHsle 0,02 % 2,0-4.0 ] ** 50-71

*TIpu c1ab0if APEHUPOBAHHOCTH, 3, HAUMHAS C OCCHH
**[Ipu 2 3anmuBkax, nmpu YI'B okomno 1,5 m

1. Pa3zMepbl 4eKOB U TEXHOJIOTHS TMPOMBIBKH CYIIECTBEHHO BIHSIOT HAa 3(PPEKTUBHOCTH
MIPOMBIBOK;

- ITpu «1am60BOM» METOJIe MPOMBIBKM C Tojadeil Boxsl oT 4 10 7,5 ThIC. M°/ra
BBIMBIB XJIOp—HOHa cocTasiisgeT Bcero 15-30 % ot ucxoaHoro.

- [Ipu yBenuuenun mmomanu 4ekoB ¢ 0,2 mo 0,8 ra 3arparbl BOJBI BO3pPACTAIOT
NpUMEpPHO B JiBa pasa, a MpU YBEJIWYEHUM Iulomaau yeka Ao 2,0ra - B 4eThIpe pasza Io
CpaBHEHUIO ¢ MenKuMu dyekamu (1o 0,2 ra).

[Ipu kpynHBIX yekax (6onee 1 ra) u nmpu namO0BOM criocoOe MPOMBIBKH (B 3aBUCHUMOCTH
OT CTETCHU JAPESHUPOBAHHOCTU) I (PEKTUBHOCTh MPOMEBIBKU B 3-7 pa3 HHKE, Y€M MPOMBIBKH I10
MenkuM dekam. Crabasi CTENeHb NPEHUPOBAHHOCTH (WU €€ OTCYTCTBHE) YCYT'yOJseT BIHUSHUE
OOJBIIUX pa3MEPOB YEKOB HA CHM)KEHHUE BBIMBIBA COJICH.

2. YenpHble 3aTpaThl BOJbI Ha €IUHUILY COJIEH, BBIMBITHIX M3 METPOBOTO CIIOSl MOYBHI,
00JIbIIIe B TOYBAX CJIA00r0 MCXOAHOTO 3aCOJICHUS, a 110 Mepe YBEIMUYEHUS UCXOIHOTO 3aCOJICHUS
nmouBsl OHU cHIKaTcs. B ycaoBusax PK (#a 0,01 % XJI0p-MOHA) OHU COCTAaBJISIOT:

—500 M’/ra, TIPH HCXOAHO «OUYEHb CHIBLHOW» CTEIEHH 3aCONCHHS IOYBBI M OKOIO
1300 m’/ra - MIPU UCXOJTHO «CPEAHEU» CTEIEHU 3aCOJIEHUS TTOYB;

— U MPOMBIBKE 1O KPYMHBIM 4YekaM (Oosiee 1 ra) u nmpu 1amO0OBOM CIoco0€ MPOMBIBKH
oun gocturaioT 3000-4000 m’/ra — (Ha OTHOCHTEIBHO apeHupyemMbix nossax) u 3000-7000 M/ra -
Ha c1a00APEHUPOBAHHBIX YYaCTKaX, TOT/1a KaK MPU OTHOCUTENIBHO XOPOIIel MPOMBIBKE CpeaHss
BEJIMUMHA yAENbHBIX 3aTpatr cocTasiser 1000 m/rana 0,01 % XJopa.

Pe3ynbTaThl ONBITHBIX MPOMBIBOK, MpoBeAeHHbIX B 1980, 1993, 2001, 2003, 2004 rogax
aBTOpaMu HccieoBaHus Ha oObekTax ChIpaapbUHCKON oOnacTu (Xo3siicTBO «MexHaTy, , X03.
«ITaxTakop», x03. uMm CugaukoBa., uMm. ['. I'ymsama u Xopesmckoe OIIX CAHUMPH), a taxxke
pe3yabpTaThl 3KCIIEPUMEHTAIBHON MTPOMBIBKH, NpoBeaeHHoN P. KomekoBsiM B PK paccMoTpensl
B Ta0mnuie 5.

N3 puc. 3 (M moay4eHHBIX MO ONBITHBIM JAaHHBIM ypaBHEHHI) BUJIHO, YTO B YCJIOBHSX
OIllXwum. I'. T'ynsama B CeipaapbuHCKON 00JaCTH, MPHU COOITIOICHUN TEXHOJIOTUH HA CYIECYaHBIX
IpyHTax MpHU JOCTaTOYHO XopoleM apeHaxke U YI'B Gosee 2 M U3 METPOBOTO €10 BEIMBIBAETCS
84 % wncxooHOro coaepx)aHus cojied. B yCIoBHSX CYIVIMHHCTBIX NOYB, B XO35IMCTBE HM.
CupnukoBa, mpu paboTarolleM JpeHake M MPOMBIBKE IO uYeKaMm, HO 0e3 J0CTaTOYHOM
BBIJICP)KAHHOCTHU TEXHOJIOTUU MPOMBIBOK (pepMepaMu, BBIMBIB COJIEH U3 METPOBOIO CJIOSI TIOUBBI
coctaBund3 %. A B ycinoBusx Xope3MckoroOIIX, B yciaoBusix moanopa KOJUIEKTOpa B MEPHUOL
MMPOMBIBKH, U TI01a4€ BOJbI B 00BbeMax 2,5-3,0 ThiC. M°/Ta (o mpuYMHE OTCYTCTBUS JOCTATOYHOM
émkoctu, YI'B meHee 1 M) BBIMBIB colieid, cocTaBiseT He 6onee 35 % OT MCXOTHOTO COAEPIKAHMS
(TONBKO MO OTAENBbHBIM TOYKaM, YAAJICHHBIM OT MOANUPAEMOT0 KOJIEKTOPA).
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Pucynox 3 - [lokazatenu pacconenus noussl o ECeB 3aBUCUMOCTH OT UCXOJITHOTO 3aCOJICHUS

Ha ocHoBe pe3ynbTaTOB ONBITHBIX TPOMBIBOK, PUBEJICHHBIX B Ta0Md. 5, CleAyeT, 4To:

1. Ilpu momaue Bomsl o 17 Teic. M’/ra, mpu oTHOcHTenbHO Onu3kux YI'B (1-2 m)
HEBO3MOXKHO OTPECHUTH MOYBY MO XJIOp—HOHY Oonee uem Ha 50 %, mpudeMm yaenbHBIC 3aTPaThl
BOJBl O4YCHb OOJBIIME s CHUIBbHO3AaCOJNEHHBIX IMO4YB. [IpuMeHeHHe arpoMeInopaTHBHBIX
MpUEeMOB (PBIXJIEHUE U BHECEHHE HaBO3a) YCHJIWJIO COJEOTIauyy MOYB M IMO3BOJIUIO BBIMBITH /10
84-91 % xnopa.

2. Ilpm xopomiel mMOATOTOBKE 3eMelNb (YyIUIOTHEHHBIE BBICOKHE /mo 1 M/ Bajaukw,
MJIAaHUPOBKA, HEOONBIIINE YEKH), TIPH 00ECIIEYCHHOM JpeHaXe U rIyOuHe rPyHTOBBIX BoX 3,0 M,
nogayedr Boansl okoio 9000 M>/Ta MOKHO JIOCTUYb PACCOJICHUSI MOYBBI B METPOBOM CJIO€: IO
xaop—uony 10 91 %, (c 0,283 go 0,025 % x macce: OT CTENEHU OYEHb CUIBbHO3ACOJIEHHOU 0
cnabo3acofieHHON 1moYBbl). [Ipy 3TOM 1O MJIOTHOMY OCTaTKy MOKHO OMPECHUTH MOYBHI TOJIBKO
45-52 %. IlpumeHeHue uisi NPOMBIBKM KOJJIEKTOPHO-APEHAKHOM BOABI B 3THUX YCIOBUSX HE
OKa3bIBa€T CYLIECTBEHHOTO BIMSHUA Ha OCTAaTO4YHOE (IMOCjie TPOMBIBOK) 3acojieHue, a
MIPOSIBIISIETCS B BO3PACTAHUU €€ YACIBHBIX 3aTpaT Ha eAMHUILY colield. [Ipu mpuMeHeHUU BOJIbI U3
KOJUIEKTOpa ¢ MUHepaiu3anuen 4 r/1 yaelnbHble 3aTpaThl BOABI AJ BhIMbIBA XJ0p-HoHa Ha 50 %
BhIIIE (151 TNIOTHOTO ocTaTtka — Ha 50 %)

3. Tlpm cokpamenuu Bomomnomadu go 3000 M’/ra (mpeacTaBuB cebe MallOBOJIbE) OYCHB
CUJILHO3aCOJICHHBIC 3€MIIM MOYXHO OMPECHUTH JUIIH BIIOJOBUHY U MPAKTUYCCKU HE 00ECIEYUTH
HE0OXO0qUMOE paccoyieHHe sl ToJydeHuss BcxonoB. IIpombiBka 1o Ooposnam HOpMOM
2000 m’/ra B YCJIOBUAX CUJIbHOM CTENEHU 3acojieHus (B CPAaBHEHUM C TEXHOJIOTHEH MO yekam)
naeT MeHbHUH 5(P¢EeKT OmpecHEeHUs, a yAelbHbIe 3aTpaThl BOJbI Ha BBIMBIB COJIEH XJopa
npumMepHo B 1,4 pa3a BbIme. bnaronapss OTHOCUTENBHO TTyOOKOMY 3aJIeTaHHIO TPYHTOBBIX BOJI
nepes MpOMBIBKOK (3 M), CoJepKaHHWE COJICH yAanoCh CHHU3WUTHh HEOOIBIIUMH HOPMaMHU MPH
IPOMBIBKE 10 uekaM Ha 63 %, a mo 6opo3nam — Ha 48 %.

4. Tlpu cpenHell CTENEHM 3aCOJICHUS Ha CYMECYaHBbIX MOYBax pa3Huia 3(pGheKTHBHOCTH
IIPOMBIBOK 110 00p03/71aM IO yIeIbHBIM 3aTpaTtaM Bojabl Ha 30 % Oomblile, 4yeM Mo YyeKam, OJJHAKO
s dext pacconmenus Hemnoxou: 67 % Bcex coneit (mo ECe). IlpombiBkM mo Ooposnam Ha
CPEIHE3aCOJICHHBIX XOPOIIO TMPOHUIAEMBIX 3eMJISX, JIETKUX 10 MEXCOCTaBy, BIIOJHE
MIPUEMIIEMBI.

5. OmbIT B xo03siicTBe WM. CHAIMKOBA IMOKa3aJl, YTO MPHU COOIIOJECHUH TEXHOJOTHMA
yJAelnbHbIE 3aTpaThl BOJAbI ObLIM HUKE B 1,8 pa3a, oAHAKO W MPU MPaBUIbHONW TEXHOJIOTHU W3
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CpeHEe3aCOJICHHbIX MOYB MpU HOpME 3,7 ThIC. M°/Ta BBIMBEITH Goliee 51 % oGIIero KoamdecTsa
coueit (mo ECe) He ynanoch.

U3 npuBegenHoro puc. 4, BuaAHO, 4T0 HOpMoul nmoaauu 6000 M°/Ta B PEalbHBIX MOJEBBIX
YCIOBHUSX MOXHO BBIMBITH OT 0,06 mo 0,08 % xyop-uoHa (pa3ymeeTcsi, B 3aBUCHMOCTU OT
(aKkTOpOB: HCXOJHOE 3aCOJIEHHE, TPEHUPOBAHHOCTh, MEXCOCTaB W Jp.). Tak, mpu cpemaHei
crerieu 3acosieHuss 0,06 % xmopa, ecnu opueHTHpoBaTbess Ha onpecHenue a0 0,02 %,
HeoOxonuMo BBIMBITH 0,04 %. Ilpu 3TOM HEoOXoaUMO moaaTh OT 5 10 6 THIC. M°/ra. ITpu Goinee
HU3KON CTENEeHH MCXOIHOTO 3aCOJIEHUS MOYBBI, 3aTPAThl BOJ Ha BBIMBIB €JUHULBI cojield OyayT
OONBIITUMU, YeM TIPpH O0JIee BRICOKUX CTEIMEHSX.

0,08 - 5
3 o O OIBITHBIE
§ 0,07 1 SKCIULIIPOM BIBKH
* 0030pHas
X 0,06 - ( P
o uHdopmanus
jasi
S 0.05 JAHHBIE IO
g PK,®eprane u
= Xopesmy)
193 4
% 0504 y — 0,00460’0004X
= 2 —
5 0,03 - R =00
=
5 A TlpombIBKH B
o 0,02 1 IIPOU3B yCII
£ PR xommon
KOHTPOJIUPYEM
2 0,01 1 A KOHTPOHPY
{% A pIe P. KommekoBEIM
0,00 ‘ A | ‘ ‘ | ‘ [pH CpeaHei
0 1000 2000 3000 4000 5000 6000 7000 ¢ HAPCHUPOBAHHOCTH
[IpombiBHBIE HOpMBL,M3/Ta

Pucynok 4 - [lokazaTenu paccojeHus MOYBbI B 3aBUCUMOCTH OT MOJIa4u BOJbI HA MPOMBIBKY

[IpuBeneHHble TpaduKU, TOCTPOCHHBIE TIO OINBITHBIM JaHHBIM, ITOKa3bIBAIOT, HYTO
yaenbpHbIe 3aTparhl BoAbl Ha enuuuiy cosei (0,01 % xmopa u 1 dS/m) 3aBUCAT OT CTENeHH
MCXOJTHOTO 3aCOJICHUS U COCTABIISIOT

- npu ciabom ucxoarom 3aconennd (0,04 % xmopa, 4 dS/m) - 2000-2500 M3/ra;

— pu cpeaHeMucxoxHoM 3aconeruu (0,06 % xiaopa u 8 dS/m) - 800-1000 m’/ra;

— 1IpH criIbHOM 3acoiernu (Goiee 0,2 % xiopa u 16 dS/m) - 480-500 m*/ra.
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Tabnuna 5 - O6061mEnHbIE 1aHHbIe 00 3((EKTUBHOCTH OIMBITHBIX MPOMBIBOK, IPOBEICHHBIX
aBTOPaMHU U IPYTUMH COTPYIHUKAMH J1aOOPAaTOPHUHU B Pa3HbIE TOJIBI, IPHU KOHTPOJIE 3aCOJICHHS T10
xsiop-uony u ECe (pacuetnsiit cioit 0-100 cm)

ConepxaHue xjopa B
MPOIEHTax K Macce

BrIMEITO 13

(0bwee konuwecmeo coaeli no TIOYBEI Y nenbHbI
[lata, 00beKT, aBTOp U Mo xaHHELH 06BeM ECe) € 3aTpaTsl
Ne L[ETH OMBITHBIC 3 B BOJIBI
BOJIBI, M"/Ta, B 3
n/n MPOMBIBKH, TIOYBBI, BADHAHTO! OIILITOB mpone | PO [ M /ra Ha
VI'B P Jo TTocie pou LeH 0,01 %
HTaXK
MIPOMBIBKH MIPOMBIBKH Tax (1 dS/m)
Macce <
(ECe) UCX.
OleHKa 3aCOJICHUS 0 XJIOP-UOHY
3 0,272 0,125
17000 m’/2a - npomvieka na Ou. 0.147 54 1156
@one 8p. Openadica CunbHas
CHJIbHAS
17000 »°/2a - npomviska na 1,376 0,222
1990 - 1991 ron, PK ¢omne 8p. Openasica, naroc Ou. 1,154 84 147
Ou. cunpHas
X-Bo Xankabas puixaenue 60 cm CUJIbHAs
1 Kereinuiickuii paiion Yucno pa,3 ep. op.. / >B | s pas
, [IOYBBICP. CYIIIL.- KOHMPO.b 1,6
VYTIB 1-2 m, (KomekoB | 17000 »°/za - npomviska na 1,117 0,088
P.
), IO YeKaMm ¢one 8p. Openaoica, niroc Ou. 1,029 | 92 165
puixnenue 60 cu ¢ CunbHas
CUJIbHAS
enecenuem 10 m/ea nasosa
Yucno pa,3 ep. op.. / >B | 5 14 pas
KOHMPO.Ib 1,7
1980 ron, x. Ctpana 0,283 0,025
CoBETOB - H3y4YCHHUE Yeku, 8924 m’/a Ou. 0,258 | 91 346
Cnabas
npoMeIBKH ¢ K] CHJIbHAS
) CTOKOM (OLIEHKA TI0 Yexu, 9290 1 /-a, xon. 0,229 0,028
XJIOp - UOHY), yeku0,2 Ou. 0,171 88 543
600a- 4 2/n Cnabas
ra, YI'B 3 m, cp. CHJIbHASI
cyrnuHok (Ilupoxosa Yucno pa,3ni. /xiop <8 1,8 pasa
10.1.) Yucno paz, Mun./06b1un. 1,6
1993 ron, x. 0,559 0,205
[TaxTakop mouBHI - Yexu, 3000 m’/2a Ou. 0,354 | 63 85
. o Ou. cunpHas
MEeCTPHIC: CPSTHUMA CHJIbHAS
CYIJIMHOK U JIeTKas 3 0,35 0,180
3 IIHHA, TETKO K boposzowt, 2000 m’/2a, O onnen O crinian 0,170 | 49 117
CpeIHEeCYTIIUHUCTHIC,
YI'B -3 m(1II
0., P;;ga6§§(j§fma Yucno paz 6op/dexu 0,6 0,9 0,5 0,8 1,4
Kapumon X.X.)
OrneHka 3acoJIeHHs 110 3JIeKTponpoBogHOCTH - ECe dS/m = obmiee konn4yecTBo coeit
2003 ron T. Tyssima - Yexu, 6000 3°/2a 10.1 1.7 84 | 84 714
CunbHas Hesaconennsie
4 MOYBHI - CyIeCYaHbIe, 63 21
YI'B - 2,2 m (PaxaboB boposowt, 4000 M /za > > 4,2 67 949
AA) Cpennsis Hesaconennsie
Yucno pas, bop/uexu 0,6 1,2 0,5 0,8 1,3
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[Mponomxenne Tabmauisr 5

7,1 3,5
Yexu, 3700 m’/2a > > 3,6 51 1028
Cpenuss Cnabas
0,05 0,02
To sice no xaop - uon > > 0,03 56 1217
2001 roa, x-BO UM. P 4 Cpenuss Cnabas
CuaaukoBa, IIOYBBI Yexu, cpednee no 5 11,7 5,4
JIETKO U X 4722 6,2 53 812
5 pepman, nopua CunpHas Cpenuss
CPEIHECYTIIMHUCTBIE C Mm3/2a
cynechto, ouaas 270 Yexu, 5211 m’/2a 10 7,2
2,8 28 1861
ra, YI'B2,5 m (neyoaunas npomvléxa) CurbHas Cpennsist
(Xynaiibeprenos H.) Yucno pas neyoaunas
npOMbIEKA 1,4 2,1 0,8 | 0,6 1,8
Gepmepa/demoncmpayuort
blll KOHMPOIb
2005 roa, XOIIX 3
CAHIVPH mo4ssi Yexu2522 m’/ea, yoaunas 8.8 5.6
N NPOMBIBKA MONLKO 8
TeCTPhIE: IETKHH,CPETH
N HeCKONbKUX MOYKAX, 8
6 W{ CYTTIMHOK | JIeTKas 3,2 36 788
rima, (3.2 ra)VTB - OCHOBHOMNOYBA He
P npomwvlLIach (N0Onop CunbHas Cpennsist
menee 1 M (ITamyamosa
r) 3eMeNbKOANEKMOPOM)
2008 rox, XOITX 5,6 3,5
CAHINPU 21 | 38 1638
VI'B 1,5 m (dxanunoBa Ilpomviexa no yexam, Cpenuss Cpenuss
7 T.) Hopmoii 3500 m3/za,
To ke, olleHKA 110 Openaoic pabomarn 8 0,47 0,29 0.18 41 1827
ILUIOTHOMY OCTaTKy noonope Cpennsis Cnabas ’
To ke, oLleHKa MO XJIOP- 0,06 0,03
- ot P ’ ’ 0,030 | 50 1149
HOHY Cpennsis Cnabas
— O Hcxomuoe 3aconenue mo ECe
£ O 3acoseHue mo4Bsl mocie mpoMbiBku mo ECe
2 14 B BriMbITO coneit
& Hesaconennsie nouBsl
o O 127 —
5 m
S E 10 = —
= __
o = 81
S B ]
28 ¢ -
=
T -
4 4
g =
=2 2
g g
S o
8 o Yeku, 6000 Bopoznas, Yeku, 3700 Yexu ,4722 Yeku, 5211 Yexu 2522 Yexku 3500
M KF Mm3/ra 4000 m3/ra m3/ra Mm3/ra m3/ra M3/ra noamnop m3/ra,
(HEeYHaIHO) KOJUIEKTOPOM TOATIOp
KOJUIEKTOpa
I'. I'ynama: YI'B - 2,2 m, mous{st um.CugnukoBa: YI'B 2,5 M nouBsl serko u XOIIX: YTB - <1 wm; VI'B
- CymecyaHble Cp.CYTTIMHHUCTBIE C CYNEChI0 JerKuid,cp. cyrmuHok 1 1,5 M
JICrKas rJIMHa

Pucynok 6 - CpaBaeHue 3¢ (HeKTUBHOCTH MPOMBIBKHCHIIBHO U CPEHE3aCOJICHHBIX 3€MeIb B
Pa3HBIX YCIOBUAX

Puc. 6.unmoctpupyet: 1- Aydiryr0 mpoMbIBa€MOCTh CYIIECYAHBIX MOYB MO CPAaBHEHUIO C
CYIJIMHUCTBIMH; 2 —3(()EKTUBHOCTD JTydlledl OpraHu3alii MPOMBIBKH; 3- 3HAUEHHE CBOOOJIHOM
€MKOCTH JIJIs1 HAllOJIHEHUS BOJIOM MPpHU MPOMBIBKE (I10JI0KEHHE TPYHTOBBIX BOJ) M POJIb APEHAXKA.
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3akia0ueHune

[Tox 3¢ ¢hekTUBHOCTHIO TPOMBIBKH CIEAyeT MOHUMATh: 1- CTENEHb paccOoJeHUs MOYBHI U
JOCTH)KCHHE OMPECHEHUsS, COOTBETCTBYIOIIEE MOPOTY TOKCHYHOCTU COJIEH IS BBIPAIIMBACMBIX
KYJbTYp; 2- MUHUMH3ALHs yIE€IbHBIX 3aTpaT BOAblI HA BHIMBIB €IUHUILIBI COJICH.

AHanu3 (paKTUYECKUX MPOMBIBOK B YCIOBHUSX OTHOCHTEIBHO HETTYOOKUX TPYHTOBBIX BOJI
MoKaszaji, YTo pemariuMu ¢pakropaMu 3GPEKTUBHOCTH MPOMBIBKM MOXKHO CUUTATh: HalM4yue
€MKOCTHU JIJIsl 3aTIOJIHCHUSI TPOMBIBHOW BOJIOM M, COOTBETCTBEHHO, OTBEJICHHS NMPOMBIBHBIX BOJ;
cOOJII0JIEHHE TEXHOJIOTHIl MPOMBIBKU: MPEUMYIIECTBEHHO MO MEJIKHM YeKaM, a Ha XOpOIlo
MPOHUIIAEMBIX MOYBaX MPOMBIBKUA MO 0Opo3/iaM Takke MOTYT 3(G(EKTUBHBI. YCIEX MPOMBIBKH
o0ecrieunBaeT coueTaHue 3TUX (akTOpoB. XIJIOPHUABI JErue BBIMBIBAIOTCS U3 MOYBHI, JIETKUE IO
MEXCOCTaBY TOYBBI OTMPECHSIOTCS Hanboaee MHTEHCUBHO. [Ipu OIU3KUX TPYHTOBBIX BOJAX H IO
Mepe YTsKEJIeHUs MexcocTaBa, 3(PGEeKTUBHOCTh MPOMBIBKM CHMIKAETCS, a YyJEJbHbIE 3aTpaThl
BOJAbl HAa BBIMBIB EIUHUIBI COJIEH BO3pacTaloT. XYK€ BCETO IMPOMBIBAIOTCS TOYBBI
HeoOecTeYeHHbIE PEHAKOM.

[IpoMBITH TOYBBI OT CTENEHW OYCHb CHUIIBHO3ACOJEHHBIX 3€MeNb /0 CTENEHU IOYTH
HE3aCOJIEHHBIX, yAAJIO0Ch JIMIIb Opu noaade okoiao 9000 M°/Ta MpHU XOPOIIEH APEHUPOBAHHOCTH
ydacTKa M MCXOJIHO INIyOOKHMX TPYHTOBBIX Bojax (Huxke 3 MeTpoB, Tabna. 4, myHKT 2), a OT
CTENEHU CUJIbHO3ACOJICHHBIX JI0 HE3aCOJICHHBIX TOJBKO B CYNECUaHbIX MTOYBAX MPH M0/Ja4e HETTO
6000 m’/ra m’/ra u YT'B okoio 2 metpos (ta6un. 4, nynkt 4). (llpu 2ny6une epynmosuix 600 2 M u
Hedocmamke 80000mMEe0eHUs, N00amb maxue oo6veMvl 800bl He NPeoOCmasiaemcs 603MONCHbIM
no npuyuHe HedoCcmamka emkocmu 3anonanenus. Ilpu enybumne epyHmogvix 600 2 M, MAKCUMYM
018 €€ 3anoJHeHUs MOdICHO nodams 1500 Mj/za, u ewe 15-20 cm 6 6uoe cnosi 600bl , m.e. UMO20
3500 M’ /2a m. e. MOABKONPU XOpouieM OmeedeHUuu B800bl, MOICHO mpebyeMulil 00beM 600bl
nooams 3a 2-3 npuema. A eciu omeedeHuss 600bl Hem, Mo NPou3otudem 3acmou U ucnapeuue, d
He NpoMvleKa nouevl om coneu). B o0meM, HIeanbHO MPOMBITH IOYBBI, Yalle BCEro He
MPEACTABISETCS BO3MOKHBIM, IO3TOMY HaJI0 CTPEMHUTHCS B pPEalIbHBIX YCIOBUAX JOCTUYD
BO3MOKHOH 3(h)(PEeKTUBHOCTH MPOMBIBKH.

B ycrnoBusiX cpeaHE3acOJeHHBIX U CHJIBHO3ACOJICHHBIX 3eMelb 3(P(HEeKTUBHOCTD
MPOMBIBKU OTPEIEISIETCS TEMH JK€ BBHINICYKAa3aHHBIMH (HDaKTOpaMH: MEXCOCTABOM IIOYBBHI,
X03MCTBEHHBIMH YCIOBUAMHU (IJTAHUPOBKA U JIp.) U, CAMOE IJIaBHOE, — HAIMYUEM €MKOCTH s
3aJIMBKU BOJIbI 1 00ECIIEUEHHOCTH BOJJOOTBEICHUSI.

B ycnoBusx OJHM3KOTO pacHoOJIOKECHHS TPYHTOBBIX BOJ (MeHee 2 M), rae n30aBUTHCS
MOJIHOCTBEIO OT 3aCOJICHHOCTH TIOYBBI - TIPAKTUYECKH HEBO3MOXHO, IIy4YIlle CTPEMHTHCS
o0ecreunTh K CEBY PACCOJICHHE TOJYMETPOBOTO CJOsi (OCaXJECHHE COJICH) I TOJYy4CHUS
JIPYKHBIX BCXOJIOB PACTEHUN BECHOM.

PexoMennanun

1. TlpompiBath 10 MenkuMm dekam (mo 0,25 ra) memecooOpasHo cpeaHe- U
CUJIbHO3ACOJICHHBIE 3€MJIM, MPU HAJIUYHWU BOJOOTBEICHHS - APECHa)KeM. Takue 3eMJIU MOXKHO
OTIPECHUTH Ha 5-6 dS/m ¥ MOMYy4UTHh COOTBETCTBYIOIIYIO TPHOABKY ypoOXKas - 25-30% %;

2. Ha cnabo3aconeHHbIX 3eMisix (MeHee 4 dS/m) 10CTaTOYHO MPOBOJUTH MPOMBIBKY 0€3
COOPYKEHHS YEKOB, 10 60po3aaM, coBMelIas ee ¢ Biarozapsakoil. K Hauany ceBa xjomyaTHUKA
3aCOJICHME HE JOJDKHO TPEBBINIATH 3 dS/m, MUHUMAaJbHAas HOpMa MPOMBIBKH MO Oopo3igaM —
2000 m’/ra;

3. JlamOOBBIi crTOCOO MPOMBIBKH H 1O KPYMHBIM (Oojee 1 ra) uekaMm KaTeropuyecku He
pexomeHayercs (M1 ocoOeHHO mpu ManoBojabe!). DPPexkTuBHOCTH Takoil MpombIBKH B 3-7 pa3
HIDKE, a 00IIMe 3aTpaThl BOABI B YEThIpe M Oojiee pa3 BbIIIE, YeM IPU MPOMBIBKE MO MEIKUM
YeKam;

* Motepu yposxkas Ha | dS/m mpuHSTHL 5 % MOTHTEPATYPHBIM H OIBITHBIM JAHHEIM.
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4. Ilpm manoBonabe HE CIEAyeT NMPOMBIBATh OUYEHb CHUIIBHO3ACOJIEHHBIE 3€MJIM, TaK Kak
mozaueit 3000 M/ra BOIBI MOXHO ONPECHUTHh TOYBHI JIMIIb HAIOJOBUHY, U MPU ITOM HE
o0ecreunBaeTcsi pacCcoJICHUe MOYBbI, HEOOXOJUMOE ISl MOJTYyYEHHUS BCXOI0B XJIOMYATHUKA;

5. Ha 3emnax CHJIBHOTO 3aCOJIEHUSI PEKOMEHYETCSl MPOBOJUTH MPOMBIBKH MO MEIKUM
(1o 0,2 ra yekaMm) M HE cleAyeT MPUMEHATHh NPOMBIBKU 1O Oopo3aaMm. Ha cpeaHesaconeHHBIX,
XOpOIIO MPOHUIIAEMBIX, (JIETKUX [0 MEXCOCTaBY) MPOMBIBKA MO OOpO3/1aM - BIIOJHE MpUEMIIEMa,
OJITHAKO y/ENbHBIC 3aTPAThl BOJABI HA €IMHHILY BHIMBIBA COJIeH M3 MOYBHI OyayT Gonbuie Ha 30-
40 %;

6. IlpumeHeHHE TIIYOOKOr'O DBIXJICHHUS NPHU NPOMBIBKE CHIIBHO3ACOJCHHBIX 3€MENb Ha
(¢oHEe BpEMEHHBIX JIpe€H MO3BOJSET YBEIMYHUTH BBIMBIB cojieil B 1,6 pasa, a ¢ ONMOJIHEHHEM
10 t/ra HaBo3a - B 1,7 pasa.

7. PeanbHBIX BO3MOXHOCTEH OINPECHUTH MOYBY A0 HMKHUX ypOBHEH (HE3aCOJIEHHBIX
nous 0,02 % xiopa, 2 dS/m) TPOMBIBKOH HOPMOI 10 6,0 ThIC. M*/Ta - HEBO3MOXKHO, CCIH HE
o0ecrneunTh y4acTOK JOMOJHUTEIbHO JpeHaxxoM. [loaTomMy, mpu BbIpaliMBaHUU B OCHOBHOM
TaKUX COJICYCTOMYMBBIX KYIbTYp KaK XJIOMYATHUK U MIIEHUIIA JOCTATOYHO CHU3UTH MPOMBIBKOM
3acojieHue mouB 110 3 dS/m. 3agaya HOPMAJILHOTO PETYIMPOBAHMS BIAXKHOCTH MOYBBI MOJIMBAMU
- OAJIEpKUBATh ITOT YPOBEHb COJIECOAEP)KAHMS, HE JaBas eMy Bo3pacTarb. Kak m3BecTHO, Ha
3aCOJIEHHBIX TOYBaX HEOOXOIMMO TOJMBATh pacTeHus Oornee dacTo, IS MOAAEPKAHUS
JOMYCTUMOW KOHILIEHTpAIMH MOYBEHHOTO pacTBopa (He Oojee 8 I/ mocie mojauBa) M JaBlICHUS
MMOYBEHHOU BiIard (OCMOTHYECKOT'O + MaTPHUYHOTO) HE Oosee 4 aTM.
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TamkenT, 1988.
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(14 crp.). [Iyonukanuu / UccnenoBanus B cepe uppuranuu u apeHaxa LleHTpanbHoaznarckas
MEXAyHapoJHasi Hay4dHO-NpakTHYecKass KOH(pEepeHIUs, IOCBsIleHHas 15-ietuto co JHA
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V]IK 631.4

BOOHbLIE XAPAKTEPUCTUKU NOYB, NOJTYYEHHbIE HA NMPECCE
PUYAPOCA N UX CBA3b C MEXAHUYECKUM COCTABOM

H.III. Illapagymounoea, 10.U. IlTupokosa
CAHUUPH um. B.J[. ’Kypuna

Ha ocnoge mHocouucnienHvix pe3yiomamoé aabopamopHuvlx onpeoeieHuti NoaHou U
COKPAWeHHOU KpUBOU 8000Y0epAHCUBACMOCNU — OCHOBHOU 2UOPOPUIULECKOL XAPAKMEePUCTNUKU
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nouser (OIX), nokasvisaioweti c6s3b MeucOy GIANCHOCMBIO U MAMPUUHBIM  OdGIeHUEM
(ompuyamenvhoe OagieHue NOYGEHHOU 61a2U), Ol PA3IUYHLIX MUNO0E OpPOUAEMbIX NOYE
V3bexucmana, 6vinu nonyuenvl eaxcHeliuiue noxkazamenu B00HO-QPUIUYECKUX CBOUCME HOU8,
Heobxooumvle 0151 YNPAaeieHUsl B00OHbIM PEeHCUMOM NOUBYL.

Ycmanoenenvl ypaenenus ceasu mexcocmasa nousvl (N0 cooeprcanuio  Guzuuecko
2/IUHBL) C OCHOBHBIMU B0OHLIMU Xapakmepucmuxamu (HB u B3) 0ns onpedenennvix 30HANbHbLX
munog nous. Pe3yiomamsi uccied008aHus MOMCHO UCNONb306aMb O yeneli MoOeaupo8aHus,
NPOEKMUPOBAHUSL COBEPULEHHBIX CUCTEM OpOwleHUs (KaneibHoe opouieHue, 00Jcoesanue) u
pacuema pexcumo8 OpouleHus, a makxdxice OJsl MOOEIUPOBAHUSL BOOHO-CONEBO2O PEeNCUMA.
Hccneoosanue coodepoicum s1emeHm HOBbIX 3Hanuii 0 nousax. Cmamvsi nod2omoeieHa no
uUmo2am GblNoIHeHUss NPoeKma no GyHoamenmaibHvim ucciedoganusim ¢ 2009 200y.

IMocTaHoBKA 32124 U METOAUKA UCCIEI0BAHUS

[IpuBeaeHHBICE B HAyYHOW JUTEpAType W Y4EOHBIX TOCOOMSIX OOOOIIEHHBIC TaHHBIC O
BOJHO-(PU3HUECKUX CBOWCTBaX (ITOYBEHHBIE KOHCTAHTHI), KaK MPAaBUIIO, UMEIOT TECHYIO YBS3KY C
rpaHyJOMETPUUYECKUM COCTABOM MOuB. [4...8, 11, 12]

Tabnuna 1 - JlaHHbIC BOJHBIX XapaKTEPUCTUK TOYBOTPYHTOB, MOJTYyYEHHBIE [0 KPUBBIM
BojoyaepxxuBaemoctu — OI'X [11].

O06beMHast BIaXHOCTh TIpH 3HaueHusIX pF=Ilg (P,cm), (B g1o1ix oT 0O6beMa):
[TouBooOpasytomas [O6beMHas ] 1 > 25 3 33 3.7 7 13 s
mopojaa Macca, r/cMm

(HB) (B3P) (B3)

IMecok 1.51 0,44 (0,41 0,24 0,10 (0,07 0,06 0,04 (0,04 (0,03 0,03
Cymech 1.41 0,44 10,43 0,32 0,22 10,14 |0,10 0,07 (0,05 0,05 0,04
CyTIuHOK JIerKUid 1.31 0,44 (0,44 10,37 0,28 0,20 0,16 0,12 (0,09 (0,08 10,07
CyrnuHok cpenauii  (1.41 0,46 (0,45 10,37 0,29 (0,22 0,18 0,14 (0,11 0,09 0,08
CyrnuHok Tspkenbid  [1.41 0,46 10,44 10,38 0,32 10,25 0,21 0,16 10,13 (0,10 0,08
I'muna nerkast 1.61 0,46 10,45 10,43 0,40 10,35 0,30 0,23 (0,19 (0,15 0,13

B3P — Bnasicnocmo 3amednenusi pocma

Takas yaudukamus cBoucTB mouBsl B 60-¢ u 70-¢ roasl Ob1a BocTpeOOBaHAa BPEMEHEM C
LeJIbI0 TPOEKTUPOBAHUS PEKUMOB OPOIICHHS M APYTUX MHKEHEPHBIX pacueToB, 6€3 MpOBeIECHUs
JeTabHBIX W3bICKaHWW. BOogHBIE CBOMCTBA MOYB, ONMKMCAHHBIE HA OCHOBE 0000MIEHUST OOJIBIIOTO

3 MOTEHIIMAJ (JABJIEHUE) ITOYBEHHOU BJIATU (o6o3nauenue: ¥ mmm P). IonHbIl mOTEHIMAN MOYBEHHOW BIIArd
OTNpEAENASTCSl YACTHBIMH IOTEHIMAlaMU: OCMOTHYECKMM [AaBJIEHHEM IIOYBEHHOTO pPAacTBOpA, CUIIOW YAEpXKaHHS BOJbI
MOBEPXHOCTHIO ITOYBEHHBIX YACTUI] (MATPUYHBIM MOTEHIWAN) M KAMULIPHBIMH CHJIAMH. B COCTOSHMH ITOJTHOTO HACBILICHUS
JIaBJIeHHE MMOYBEHHON BJIarM PaBHO HYJIO. 3a CYET ITOTO YMEHBIIEHUS JaBIEHMS MOYBa 00J1afaeT CIOCOOHOCThIO BTATMBATh B ce0s
Boay u ynaepxusath e€. BJIATOEMKOCTbD ITOYBBI - BenuunHa, KOJMYECTBEHHO XapaKTEpPHU3YIOLIas BOAOYIEP’KUBAIOIIYIO
CIOCOOHOCTB MOYBBI

1B (HB) - npenenbHast moJieBasi (HaUMEHBINAsT) BIarOEMKOCTh TIOUBBI, - KOJIMIECTBO BOJBI, YAEPKUBAEMOE TI0YBOH B I10/[BEIIEHHOM
COCTOSIHUM TOCIIE CTEKaHUs BHU3 (COOTBETCTBYET pF2; pF 2,2). IIIIB xapakrepusyeT HanOoblIee KOJINIECTBO BOAbL, KOTOPOE IOYBa
MOXET yJep>KHBaTh IOCTIE TTOJINBA3.

B3 - BnaxxHOCTH ycTOWYMBOrO 3aBsgaHus (cooTBeTCTBYeT pF4,2). Korma B mouBe ocraeTcs TOJBKO Ta Bjara, KOTOpas HPOYHO
YIep>KUBAaeTCsl YaCTHI[AMHU MOYBEHI, JIUCThSI HAUMHAIOT 3aBsnaTh. ComepikaHue BIArd B IIOYBE, COOTBETCTBYIOIIEE ITOMY COCTOSHHIO
pacTeHHs Ha3bIBAIOT «TOYKOM 3aBsJaHMsA». 3a TOYKOW 3aBsimaHMs Biara He foctynHa mius pactenus. OCHOBHAS
I'NAPOOPU3NYECKAA XAPAKTEPUCTUKA ITIOUBBI (OI'X) — wm3oTepMmyueckass paBHOBECHAs 3aBUCHMOCTh KalMLIIPHO-
COpOIMOHHOTO (MaTPUYHOTO) [ABIECHHS MOYBEHHON BJIATM OT BIAXKHOCTH MOYBBL OTO KOJNMYECTBEHHAs XapaKTEPUCTHKA
BoJOyAepxkuBaroniell ciocoonoctu mous. OI'X Hecer B cebe MHPOPMAINIO 0 MHOTHX ITOYBEHHBIX CBOHCTBAX, KOTOPBIE OTPaKAIOTCS
B (hopmMe KpHBOI U MOJIOKEHHU B OCSAX «pF- BIaKHOCTBY», BO3ICUCTBUE TeX WM UHBIX (GakTopoB. (CKOTGHIIOM ObLIa IpeIoKEeHa
crenuanbHas BenuanHa pF- necsaTaHbIil torapudM abCcoIIOTHOM BEMYMHBI KalMILIIPHO-COPOIIOHHOTO JaBJIEHHMs, BEIPAXXEHHOTO B
cM BoaHoro cronbda: pF=log(P,..).

JIMATITIA30H JOCTYIIHOUM BJIAT'U IlpoxykTuBHAs Bilara B IOYBE HAXOAUTCS B MHTEPBAJe BIAXHOCTH: Biara 3aBsiiaHus (B3) —
HauMeHblIass BiaroéMkocts (HB). Ilpu onpemenennn Ha mnpecce Puuapnca 3HadeHus HauMeHblIel BiaroéMkoctu (HB)
COOTBETCTBYIOT BJIQKHOCTH ITOYBHI IIpH faBieHun 10 atM.(pF 2), a 3HadeHHs BIaXHOCTH 3aBsimanus (B3)- masnenuro-15 atm.(pF
4.2). lnana3oH noctynHoi Bnaru (J/{B) onpenensercsa Kak pa3sHUIA BIaXHOCTU (pF 2- pF 4.2). DTOT mokasareinb, Kak ciegyeT u3
N3y4YEHHBIX NCTOYHUKOB M OOJBIIOTO (haKTUUECKOTO MaTeprala, B 3HAUUTEILHON CTEIIEHH BapbUPYET Jaxke Ul OAMHAKOBBIX 110 MEX
COCTaBy TOYB, CHJIBHO 3aBUCHUT UX OT T€HE3HCa U BUA HCIIOIb30BaHUS [10YB, YITAKOBKU YaCTHIL U JIp.

- 181 -



IKCTIIEPUMEHTAIHPHOTO MaTepuaia, 4aiie BCero OTHOCHIIUCH K IEIMHHBIM, paHEe HEeOPOIIaeMbIM
nouBaM. OJJHAKO 3HAHUS O TOYBAX MOTYT ObITh 3HAUUTEJIHHO MOMOJTHEHBl HOBBIMU JJAHHBIMU.

PabGoyass rumoTe3a COCTOMUT B MPEANOJOKECHHSIX, YTO ONMyOIWKOBAaHHBIE B Pa3IMYHBIX
UCTOYHMKAaX  CBEIEHHUS O  BOJHO-PU3MYECKUX  CBOMCTBaX  MOYB  OMNPEAEICHHOTO
IPaHYJIOMETPUUECKOTO COCTaBa (TaK Ha3bIBAEMBIE, «IIOYBCHHBIC KOHCTAHTHI») UMEIOT Pa3luyus
JUIsL TIOYB Pa3HOTO T'€HETHYECKOr'O MPOUCXOXKICHUS, a TAaKKEe H3MEHSIOTCS NPH JJIUTEIbHOM
OpOIIeHUU (aHTPOTIOTEHHBIE BO3AeHCTBH). 3a mepuoy 6onee yem 30 JIeT OT MOMEHTA BBEICHHS
HOBBIX 3€MEJIb B OPOIICHHE, CBOWCTBAa MOYB (OCOOCHHO, B BEPXHEM CJIO€) MpeTepIein
3HAYMUTENbHBIE W3MEHEHHUsS. DTO CBS3aHO, B OCHOBHOM, C AHTPOIOTE€HHBIM BO3JICHCTBHEM Ha
MOYBBI: PETYISIPHOE OPOIICHUE, MOABEM TPYHTOBBIX BOJ (TUapoMOpdHOCTH), 00paboTKa
TSOKETTBIMU MAllTHHAMU, 3aCOJICHUE U MPOMBIBKA, BO3/IEIBIBAHUE TIOJI INICHKOU, PBIXJICHHUE U JIP.

OTHU OTINWYUSA MOTYT OBITh KOJWYECTBEHHO YTOYHEHbI HAa OCHOBE AKCIEPUMEHTAIbHBIX
UCCIEOBAaHUN U KOMITBIOTEPHOU CTATUCTUYECKON 00pabOTKH, UTO U OYIET SABISATHCS dIEMEHTOM
HOBBIX 3HAHUM O MOYBaX.

Yuukanvnoe obopyoosanue, umeroweecs  rabopamopuu (memopanuwiii npecc Puuapoca,
puc. 1) noszgonsiem, ycmanosums 600HblE CEOUCMBA 68 MOHOIUMAX U HACLINHBIX 00paA3yax nous,
83AMbIX U3 2eHEeMUYeCKUX 20pu3oHmos nouserHvlx paspezos. C 1996 2. 6 nabopamopuu
npogoosmcs  onpeoeieHuss Kpusvix 6odoyoepicusaemocmu (OI'X) nous npu napanienvnom
UMepeHuy 2paHyioMempuiecKko20 cocmaed, 3aconenus u Op. [na paziuuuslx munog nous
Vsbexucmana oOvino nposedeno ceviue 1500 maxux onpedenenuti. Ilo0obnvie uccredoganus
npooomicaromess u 8 Hacmoawee 6pema. Kpuevie 6o0oyoepocusaemocmu nous onpedensnu
npeuMyujecmeenHo 6 MOHOIUMAX no4esl (puc. 2).

HTo HIK AN

]
JABTIeHIA \_./

IRCTPARTOP JABTEHIA

i /
Vv vy

Soil samgle
Hopucras ) Qfpaley nousk 1

g o b paair ;‘r
ILTHTA S Ser et fm_{
[SENIRIRRELESE
AL TA L Boaa mpu
, ATMOC(pepHOM
_,,.\..._/_._-----—-——'__'"'"" JABJI¢HHI
TloanepRUB AL
IRPAH

Puc. 1 - Cxema uccnenoBanusi o0pa3noB nouBkl B mpecce Puuapca.
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[Tokazarenu BOJHBIX CBOMCTB TMOYBBI, TaKME KaK HAWMMEHBINAs BIArOEMKOCTh, Bjara
3aBsi3aHUS M JIMANa30H JOCTYMHOW BJIard MOTYT OBITh MOJYYEHBI TOCTaTOYHO TOYHO TOJBKO C
MOMOUIBIO TaKUX KpUBBIX. OI'X mOUBHI onpesensercs ee BlIaroyaep:KuBarolieid crnocoOHOCTbIO U
3aBUCHT OT TMOYBEHHOW CTpyKTypbl. OI'X omuceiBaeTcss S-00pa3HOMl KPUBOM W OMPEHENIeTCS
OTHOIIIEHUEM TEPMOJIUHAMUYECKOTO MOTEHI[Mada BOABI (KAMUJUISIPHO-COPOIIMOHHOTO J1aBJICHUS
MMOYBEHHOM BJIarv) U €e coJiepKaHueM B IaHHOM THIIE MIOYBBHI.

OI'X Hecer B cebe MHPOPMALMIO O MHOTHX IOYBEHHBIX CBONCTBAX, U XapaKTepU3YeT
CTPYKTYPY TOPOBOTO MpOCTpaHCTBA (TUWIOTHOCTh W JuddepeHnnaIbHyl0 TOPO3HOCTh IOYB),
I'PaHYJIOMETPUUECKUN COCTaB MOYB MU MHUHepajmorudeckuid cocraB. Ha xpuBoit OI'’X BBIAENAIOT
COOTBETCTBYIOIIME KaueCTBEHHBIC 00JACTH: HACHIIEHUs (IpUMEpHO cooTBeTCcTBYET pF 0...1.7),
kamuisapayto (pF 1.7...3), mnenounyto (pF 3...4,5) u copoumonnyw (pF >4.5). HemoctynHas
JUISl pacTeHUM Biara cooTBeTCTBYeT pF >4.18, roe pF =log((Px-c) - necaruunsbii morapudm
aOCONIOTHOW BENWYUHBI KAMWJULSIPHO - COPOIIMOHHOTO [aBJICHHS BJIArd, BBIPAKECHHAs B CM
BOJHOTO cTo0a [3].

Ta6auna 2 - Kateropuu, GopMbl TOYBEHHOH BJIard U MOYBEHHO-TUIPOJIOTHUECKUE
KOHCTAaHTBI [1]4

K Cas3anHas CBoOogHast
aTerop; I/(I)H II:II (bopmet IIpounocBsa3annas IInenounas IInenounas Kanunnsipuo-

A (rurpockomnmueckas)  (pBIXJIOCBSI3aHHAS)  KaMWJUIIpHAS TpaBHUTAITIOHHAS
Jwnamazon Cyxast BPK HB
BIIAKHOCTH o4Ba MAB Mr B3 (MMB) (I111B) 1B
Bonoynepxxusaroniue AZicopBiHOHHbIe CopBuuoHHBIE CopOuuonHo- Kanunnsapusie n
CHIIBI, UX BEJIMYMHA KaWJUSIPHBIC TPaBUTAITNOHHBIC
bap 15 2,2
xIla 1.10° 1.10* | 1,5.10° 10° 10 1
Amwm. 9870,0 15,6 1,0 0,1 0,0
pF* 7 5 4,2 3 2 0
JlocTymHOCTh  BOJIbI HexoctymHas Tpynuo Jlerko JlerkonoctynHasi,
pacTeHUIM TOCTYTTHAS TOCTYTTHAS HO H30BITOYHAS

IIpu ompenenenun Ha npecce Pruuapaca 3Ha4Ye€HMIO HAMMEHBIIEH BIArOEMKOCTH ITOYBBI
(HB) cOOTBETCTBYET BJIIAXKHOCTH MOYBHI Npu AaBieHuu 0,1 at™. (pF2), a 3HaUYCHHUS BIAXKHOCTH
3aBananus (B3) - naBnenuto-15 at™m. (pF4.2). lnanason nocrynHoit Bnaru (/[/{B) onpenensercs
Kak pa3Huma BIaXHOCTH (pF2- pF4.2). DTW mokaszaTenu, Kak CIeayeT W3 H3YYCHHBIX
HMCTOYHHKOB M OOJIBIIOT0 (haKTUYECKOT0 MaTepuaia, B 3HAUUTEIbHOW CTENEHU BAPhUPYIOT JTaxke
JUISl OJUHAKOBBIX II0 MEXCOCTaBY II0OYB, CUJIBHO 3aBHCAT OT FEHE3MCa U BUJA HCIOJIb30BaHUS
MOYB, YIIAaKOBKHU YaCTHI] U Jp.

B cootBerctBuuM ¢ paboueil TUMOTE30H, MJII TOTO, YTOOBI MMETh MPEACTABICHHE O
napamMeTpax BOJHO-(OHU3UYECKUX XapaKTePUCTUK MOUYB 0€3 JAETAIBHOTO UX M3YUYCHHS B IMOJIEBBIX
WM 1a00paTOPHBIX YCIOBUAX OBLIM MOCTABIEHBI 3aJa4u:

1. Ha ocnoBe basbl ganubix no OI'X, 00beMHON Macce, MEXCOCTaBY MOYB - YCTAaHOBHUTH
3aBUCUMOCTH OCHOBHBIX BOJHO-(U3MUECKUX «KOHCTAHT»: HaUMEHbIIas BIAaroeMKOCTh M Bilara
3aBA/laHUs OT MEXAHWYECKOTO COCTaBa MOYB ISl PA3JIMUHBIX TUIOB 30HAIBHBIX MOYB. TakuMm
0o0pa3oM, MOJY4YUTh BO3MOKHOCTH IPOBOJUTH OIIEHKY JOCTYMHOCTH MOYBEHHOM BIard Io
JAHHBIM OOBIYHBIX aHAJTU30B IPaAHYIIOMETPUUYECKOTO COCTaBa (MEXCOCTaBa) MOYB.

4 MAB, MI', B3, BPK (MMB), HB (I1IIB), IIB — Ha3BaHHe BUZIOB BAAQTH B II0YBE, COOTBETCTBEHHO: MAKCHMaAbHAT
amcopOIIOHHAas BAara, MakKCHMaAbHAsd THTPOCKOIIMYHOCTH, BAara 3aBsaHHsd, BAara paspblBa KallHAASIPOB
(MarcuMaanbHadg MOAEKyAdIpHas BAAro€MKOCTB), HaWMEHbIIas BAAro€MKOCTh (IIpeJeAbHad II0A€Bad
BAAro€MKOCTB), IIOAHAS BAATOEMKOCTE. 3Ha4YeHUS BAAXKHOCTH - [I[IB 1 HB - pa3AndaloTcs B CAyYasTIX HAAUYUT
KaIIHUAAIPHO IIOAIIEPTOTO PERMMAa BAAXKHOCTH B IIOAEBBIX YCAOBHSAX (IIPH OAM3KHX IPYHTOBBIX BOIAX, 10 2 M.),
a B aBTOMOP(QHBIX, T/Ie YPOBEHb I'PYHTOBBIX BoJ 6oaee 3 M, yCAOBUSAX 3Ha4deHus [I[1B cooTBeTCTBYy0T HB.
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2. OnpenenuTh NPUOIMKEHHBIE OCPEIHEHHBIC IMOKAa3aTeNM YKa3aHHBIX XapaKTEPUCTUK
(HB, B3 u J[/IB) nns mouB Y30€KHCTaHa Pa3IMYHOTO MeXcocTaBa (MO OTEYECTBEHHOW H
MEXAYHApOAHOW  Kiaccu(UKalMsIM MeXcocTaBa IIOYB) UM CPaBHUTh HMX C  paHee
OITyOJINKOBAaHHBIMU JIAHHBIMU UCCIICIOBAaHUH.

Pe3yabTaThl Hcciie0BaHuil U 00Cy:KIeHUE

Pe3ynbpTarel J1a0OpaTOPHBIX AHAIHM30B BOJHO-(DM3MYECKUX CBOWCTB IMOYBBI (MEXCOCTaB,
o0BbeMHas Macca M NOJIHasl, WK COKpallleHHas, KpuBas pF) cBezeHbl B 31eKTpoHHYI0 basy JlaHHBIX
EXCEL. Ilo marepuanaM 3JIeKTpOHHON 0a3bl TaHHBIX, HCXOIHBIC TaHHBIE K KOTOPOW MOJIYYEHHI B
JBYKPAaTHOM TOBTOPHOCTH (00Omas BeIOOpKAa 768 MaHHBIX pPa3IUYHBIX 110 TEHETHYCCKOMN
MPUHAJUICKHOCTH HE3aCOJEHHBIX W TMOJBEPKEHHBIX 3aCOJICHUIO TIOYB ONBITHBIX YYacTKOB B
opomaeMoil 30He AHnWKaHckou, PepranHckoit, [[xuzakckod, CelpaapbUHCKOHM, TalIkeHTCKOM,
CypxanaapbuHCKON 1 X0Ope3MCKOil obnacTeil Y30ekucrana).

s Z I Mex. cocraB —
g ’ II04YB —l— |
g 6 T —a— ZCL
55 +
:I 5 1
E 4.5 + Baara zaBananuda pF4.2
5S¢ 4 U N iy
: 3’5 .
1]
2,5 +
IR TN S
1,5 Haumenrniias BAAroeMKOCTb
L
0,5 +
o] | | | | | : : : |
o] 5 10 15 20 25 30 35 40 45 50
BAakKHOCTB ITOYBEI, B IPOLIEHTaX OT obbeMa

Puc. 2 - O6001enHbIe KpuBbIe pF, TOCTpOEHHBIE IO CPETHUM BEIMYHHAM I 00Pa30B MOYBHI,
MpOaHAIU3UPOBaHHBIX B pamkax mporpaMmmbl WUFMAS, crpynnupoBaHHBIX IO MEXCOCTaBY,
COTJIaCHO MexAyHapoaHou cucteme knaccudukamnuu noussl (USBR - bropo menuoparuu CIIA)

Jlist oTnenbHBIX BBIOOPOK JaHHBIX, MO 00BekTaM (0T 6 1m0 293 pe3ynbTaTOB aHAIU30B
00pa3IloB), BBINOJHEH CTAaTUCTHUYCCKUM aHANIW3 B BHUAC MapHOW KOPpEJSIIMU W perpeccuu. B
pe3ynbrare ObUIM TOJIYYEHBl YPaBHEHHS CBSI3M MEXIY IPOLEHTHBIM cojaepxaHue (pakuuu
¢usnueckort riauHbl (Mo A.H. Kaunnckomy, coxaepxkanume uactuir wmenee 0,01 mm) w
XapaKTEpUCTUKAaMU BOJHBIX CBOMCTB IOYBBbI: HaUMEHBIIEH BIAroeMKOCTbIO (HB) u Biaroi
3aBananus (B3) (Puc. 3).
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XopesMm, XaHKHHCKH paiioH (03epHBIE OTIIOKEHHS)
45 ~
P _ -
52 407 © o050 _-=7
5 o - o
m < o0 o -~
= = 35 go S
. E e 0o
S o 30 - _ -0
o 9O s - o0 o
2 9 = - o
= 2 o o -~
o B 2 2516
) © A A 4
5g° A A
= o 5 20 - — — — - HB, % or 06BbeMa
§ 5 s | y =0,25x+ 24,79
2 2 P R =0,71
% § 10 1 B3,% oT 00bema
:Ev 2 y=0,21x+ 11,13
52 R =0,69
O T T T T T T T ’ 1
0 10 20 30 40 50 60 70 80
Coneprxanue GU3MUECKON TITHHBI
(gactun meHee 0,01 Mmm) n ¢pakuuu necka (0.05-2.0), %

Pucynok 3 — IIpumep noctpoenus rpaduka perpecCHOHHO-KOPPENILHOHHONW 3aBUCMOCTH
10 30HAIBHOMY IPUHLIHITY

PacuerHble 3HaUeHMS OYBEHHBIX KOHCTAHT /B u B3, noqy4YeHHBIE 110 YPABHEHUAM JJId
JIOKaJbHBIX 30HAJBHBIX YCIOBUM, JIOCTATOYHO XOPOLIO COBHAAAIOT C (AaKTHUECKHUMH,
OCpPEIHEHHBIMU JJIsi 3THX YCIOBUH AaHHbBIMH. TeM He MeHee, W (DaKTHUECKHE NaHHBIC, U
ypaBHEHHUSI MO 30HAIBHBIM BBIOOpKAM JaHHBIX Pa3IMYAOTCAd MEXAY COOOMN, 4TO yKas3bIBaeT Ha
MECTHBIE OCOOCHHOCTH MOYB. JTO CBUIETEIBCTBYET O TOM, YTO 11€J1eCO00pa3HOCTh YHHU(PUKALUU
CBOMCTB IOYB MO TpyIINaM, HalpUMEp, TOJBKO IO MEXCOCTaBy, OYeHb OTHOcHUTeNbHaA. JIoObie
IIOYBEHHBIE YCJIOBHUS YHMKAJIbHBI, B CBS3U C YEM JJIs IPOEKTUPOBAHUS PEKUMOB OpPOLIEHUS,
CUCTEM OpOILIEHUS M JAPYTHX MPOEKTHHIX MPOpPabOTOK HEOOXOJMMO 0053aTeIbHO MPOBOAUTH
IIOYBEHHBIE U3BICKAHUS.

Jlnst  BbISBIIEHHUS 3aKOHOMEPHOCTEH CBS3M IOYBEHHBIX «KOHCTAaHT» (HauMEHbILas
BJIAarOEMKOCTh, BJIara 3aBsAJIaHUs) C MEXAaHHYECKUM COCTaBOM OBbUIM TNPHUBJICYEHBI U MHOTHE
JUTEepaTypHbIC UCTOYHUKH, B KOTOPHIX NMPUBEJCHA Takas yHU]uUKaius, T.e. 3HadueHuss HB u B3
naHel 00 omHONM 1HUdpoN, MO0 B BUIE aUAana30Ha B 3aBHCHMOCTH OT MEXCOCTaBa IOYB
[4...7, 11, 12]. Kpome TorO, HamMu ObLIa BHHMATEJIbHO PacCMOTPEHa MOHOTpadusi M3BECTHBIX
MOYBOBEJOB, MOJ pernakimuer M.Y VYmaposa [8], mo uHpopManuu u3 KOTOpoil Obuta co3naHa
BBIOOpKA JJAaHHBIX, aHAJOTUYHAsl COCTABJIEHHOH MO COOCTBEHHBIM JaHHBIM aBTOPOB, MPOBEIEHA
ctaT. o0paboTKa, MOTyYeHBbl TakKe ocpeaHeHHble AaHHbie HB, B3, 006. Macchl MoYB U CBOJHOE
ypaBHeHue (Tadi. 3,5).

Ha puc. 5 noka3ano cpaBHeHHE OCpETHEHHBIX 10 30HaM (hakTrueckux 3HaueHuidt HB u B3
JUISl TIOYB PAa3HOTO MEXCOCTaBa CO CPEAHUMH «KOHCTAHTaMW», IPUBEACHHBIMHU B JIUTEPATYPHBIX
ncroyHukax. IIpuBeneHbl TakKe OCpPEIHEHHBIE I10KAa3aTeld, IIOJYYEHHBbIE AaBTOPAMM IpHU
00paboTKe MaHHBIX (CpEeNHHE 3HAYCHUs W3 30HAIBbHBIX cpeaHux). CpaBHEHHE IMOKAa3bIBACT: C
OJTHOM CTOPOHBI, pa30pOC JaHHBIX IO OTIEJIBHBIM Y4acTKaM, ¢ APYTOil CTOPOHBI - PACXOXKICHUS
B OMYOJMKOBAaHHBIX JAAHHBIX. DTO CBUIECTEILCTBYET HE O YbEW-TO MPaBOTE WJIM HEMPaBOTE, a O
MHOT000pa3uu NPUPOJbl U TOYBEHHBIX CBOWCTB, YIMAKOBKM TMOYBEHHBIX YaCTHUIl, a TaKXke OT
o0beMa U MPeCTaBUTEIbHOCTH MOYBEHHBIX JAaHHBIX, TOI'O UM MHOT'O MEXCOCTaBa, BOBICUECHHBIX
B T€ WJIU HMHBIE BBIOOpPKM Tpu uccienoBaHusx. Hampumep, B monorpadpum WITA otpaxens!
UcCcIeOBaHUs MHOTHX THIIOB MOYB, KaK LIEIMHHBIX, TaK U OpOIIaeMbIX (M B JaHHOH BBIOOpKE
npeodIafaloT TSAKEIOCYTIMHUCTBIE TOYBbl). OgHAKO B HEHl HE MPEACTaBICHBI OpoOIIacMble
nouBbl CeIpaapbuHCKOM, JIku3akckon obnactedt ' Xope3MCcKon 00J1acTel, KOTOPBIE SIBISIOTCS
JUIUTEJIBHO OPOILIAEMBIMHU.
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ITo puc. 5 MOXHO 3aMeTUTh, YTO 1O 3HaUeHUsIM HB 13 u3yueHHbIX HAaMU U JIUTEPATyPHBIX
JAHHBIX HauOoJblllee COBMAJACHUE HMEETCA I MOYB TSHKEIOCYTJIMHUCTOro Mexcocrasa. [lo
CPEIHHM CYTJIMHKaM OOHapyXHBAIOTCS  COBMAQJACHUS JAaHHBIX MO AHIMKAHCKOH U
ColpmappUHCKOW 00JIaCTAM, € JaHHBIMH 10 XaHKUHCKOMY W SHTHOa3zapckoMy pailoHaM
Xope3Mmckoii obnactu, a Takxke nH-1a CpegazrunpoBoaxionok u Axmerosa H.X.

JlanHble, MOJy4YeHHBbIE aBTOPAMHU CTATbU IO JIETKUM CYIJIMHKaM M TI0 CYIecsM,
coBnagator ¢ manasiMu C.H. PeokoBa u ¢ mpuBeneHHbiME B MoHOrpaduu UIIA PVY3. Bee ato
MOKa3bIBAET, YTO OJHO3HAYHO HEBO3MOKHO CKa3aTh U JaTh TOUYHbIE KOHCTAHTBI, CKOpEE BCETO,
CleAyeT TOBOPUTH O AUAIa30HEe JaHHBIX XapaKTEPUCTUK BOJHBIX CBOMCTB MOUYBHI MPH Pa3IUUYHOM
MexcocTaBe, M00 cama KiIaccUpUKaIUs MeXCOCTaBa MOYB TaKKe HMMEET IIUPOKHUE TPaHUIIbI
rpaganuid. B cBsi3u ¢ BBIIEU3T0KEHHBIM, Mbl MOKEM TOBOPUTH TOJILKO O Mpejesiax U3MEHEHUs
OJIHMX CBOWCTB MOYB, IPU U3MEHEHUU IPYTUX.

st Toro, 9ToOBI MPENCTaBUTh AWANA30H U3MEHEHUs yKa3aHHBIX MOYBEHHBIX KOHCTAHT
Ipy  KJIacCUPUKALMK MeXCocTaBa MO MEXAYHApOAHOW cHCTeMe KiIacCU(pUKAIMU IOYBBI,
npunsitTor ®AO (USBR - bropo menmopanuu CIIA), mo, Tak Ha3pIlBaeMOMY, TPEYTOJbHUKY
CHIA (pwuc. 4), Obuta mMpoBeFeHa COOTBETCTBYIOMIAas oOpaboTka ynoMmsHyToi basel Jlanabix. B
pesynbpTare mosydeHa tabin. 4. Takoe mpeAcTaBlieHHWE AAaHHBIX MO3BOJSET OICHUTH MOYBCHHBIC
KOHCTaHTBl MJIS TOYB Y30eKHcTaHa B MEXIyHapoAHOW wuHTepnperanuu. B Ttabn. 4 Ttakke
npuBeneHsl 3HaueHus HB, B3 u J/[B (nna mexcoctaa S, SL,L,CL, ZC u (), npuBeICHHBIC B
3apyOexxHOU nuTeparype [5]. B Hamell BpIOOpKE MaHHBIX HE BeTpedanuch TiuHbl (C), 0qHAKO
MOJy4YeHHbIE HAMU 3HAYEHHS YKJIAJBIBAIOTCS B YKa3aHHBIM B juTepaType uHTepBan. CpaBHEHUE
3HAQUYEHHUI BOJHBIX KOHCTAHT, MHTEPIPETUPOBAHHBIX IO MEXIYHApOJHOW Kiaccudukauuu c
OMyOJIMKOBAHHBIMHU B JINTEPATYpE JAaHHBIMH, HITIOCTPUPYET rpaduk Ha puc. 6.

JluteparypHble JaHHBIE, ONYOJMKOBAaHHbIE B 3apy0€XKHBIX HCTOYHUKAX, TaKKe
CBHUJIETEIBCTBYIOT O MIMPOKOM BapHalliyi MOYBEHHBIX KOHCTAHT B IMMOYBAX, OTHOCAIIUXCS K OJTHOU
Y TOM K€ TPYyIMIIe MO0 MEXCOCTaBy (CM. TabJI. 4 - OTKIIOHCHUS).

Pucynox 4 - Tpeyroasuuk CIHIA nns
OLICHKH MCXCOCTaBa IIOYB HaszBanus
II04YB.

Sand- necok; Loamy Sand -CyrnmuHUACTHIN
necok; Sandy Loam-onecuaHeHHbIH CyTIMHOK
(cynecs); Sandy Clay Loam- necuano-
WIIOBATHIN CYINTMHOK; Loam — cyrnuHoK; Silt-
nbLIb; Silty Loam- TIbLIEBATHIN CYTIIMHOK; Silty
Clay- nwineBaras rnuna; Silty Clay Loam —
IBIIEBATO-UIIOBATHINA CyrmuHOK; Sandy Clay-
onecuyaneHnHas rinuHa; Clay Loam - uiaoBaThIit
cyrnmuHok; Clay- rmiHa

I owmesT mecka
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AmnnmkaHckasi 0011, [TaxTaabanckuit u M36ackaHckuil paiioHb

Amnz., @epr. o061, Y36, Ouickast 061 Kuprimscran n Coramiickas 061 TamkukucTan
®Depranckas 001

JOxmskckast 0011, 3aaMUHCKHIHA p-H.

Cripnapbuickas 061 I'.Tymsam

Xopesm XUBHHCKMI palioH (PyCIIOBBIE OTIL.)

Xopesm XaHKMHCKHIA palioH (03epHBIC OTJL.)

Xope3smM, SIHrubazapcKuii paiioH (03epHbIE OTJL.)

OENEODEEOEES0OEO

60 ITo mur. ucrounnkam (Cpenas.)
Ilo mmur. ncrounmkam, Axmeros H.X.
50 4 13 kun.PaxiumbaeBa @.M.
ITo nur. ucrounnkam, Peokos C. H.
Moworpacgus UITA PY3.
40 OcpeHeHHbIE JaHHbIC aBTOPOB CTaThH
30 - 2

20 7

Haumenbmas BnaroeMkocts, % ot o6bema (pF2)

RRRREEARRRRELLLLRS
PR RRRAARRYY

Cynech CyTrIMHOK NerKkuit CyrmmHOK cpeHuit CyrIMHOK TsKeIbIH

Amnpwkanckas 001, [Taxraabaackuii u M36ackaHCKuii paiioHbI
Anp., epr. 001 V36, Ourckas o6 Kuprmscran n Corauiickast 061 TaJKukucTan
®epranckasi 001

Jhxuskckast 0011, 3aaMUHCKHIA P-H.

Coipaapburckas 00 I'.Tymsim

Xope3M XUBHHCKHIT paiioH (PyCIIOBbIE OTIL.)

Xopesm XaHKUHCKHI paiioH (03€pHbIE OTIL.)

Xopesm, Surubazapckuii paiioH (03epHbIe OTIL.)

Tlo mur. uctounnkam (Cpenas.)

ITo ymr. ucrounnkam Axmeros H.X.

TTo monorpaduu UITA PVY3.

OcpeHeHHBIE [0 JaHHBIM aBTOPOB CTaThH

351

30 A

&
ONO0OEE0IECEOOED

25 A

BraxuocTs 3aBsaanus, % ot oobema (pF4,2

Cynech Jlerkuii cyrmmuox CpeHuii CyrIMHOK Tsoxenbli cyrmHOK

Puc. 5 - Unmoctpanus pacxoxaennit 3HaueHud HB u B3 a1st mo4B 0AMHAKOBBIX MO MEX COCTABY
IIPY Pa3HOM IPOUCXOKICHUU U CPEIHUE NIOKA3ATENH, IPUBEICHHBIE B OTEYECTBEHHBIX
JUTEpaTypHbIX UCTOUHUKAX [4, 7, 8, 11, 12]

50 -
O ®AO M
< 40
3 B CAHUUPH (axr)
0
‘2 30
g
=20 -
m
jmm}
10 |
04
S SL L (L C C
HasBanme nous 1o Mex. COCTaBY

Puc. 6 - CpaBHeHne nony4deHHBIX 3HaueHuit HB ¢ maHHbIMU, OITyOIMKOBAaHHBIMU B
3apyOeKHbIX UCTOYHUKAX [5]
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Tabnuna 3 - CBogHas Tabaua OCpeHEHHBIX 3HAUEHUN BOAHBIX «KOHCTAHT» MOYB, MOJTYyYECHHBIX
aBTOpPaMM Ha OCHOBE 768 MaHHBIX U CPABHEHHE UX C JIUTEPATYPHBIMU JaHHBIMHU [§]

Bnaxxnoctb, % oT 00beMa, COOTBETCTBYIOIIAS:
- Conepxanu
MexcoCTaR OUR Haumenbmeit Bunare Hwnamnazony 06. Magca, e 3.
BJIaTOEMKOCTH 3aBSAAHASA - JOCTYITHOM r/cMm rraHeL %
- HB B3 Biaru - J1J]1B ’
dakTHUecKue OCpeIHEHHBIC JaHHBIC 110 BBIOOpKE N=768 miT.

Iecox 15,5 (4,7) 6,5 (3,1) 9,1 1,49 (0.1) 6,0 (1,7)
Cymnech 19,0 (2,3) 7,7 (2,1) 11,3 1,47 (0,09) 15,6 (1,2)
Jlerkuii cyriamHOK 25,7 (3,9) 12,2 (2.6) 13,5 1,44 (0,12) 259 (1,4)
Cpeanuii CyrimHoOK 30,0 (3,8) 14,4 (2,3) 15,6 1,46 (0,08) 35,0 (1,6)
Tsxenslii CyraImHOK 36,1 (0,9) 20,0 (2,6) 16,2 1,49 (0,06) 50,7 (0.9)
['nmuna nerkas 40,3 (1,8) 24,4 (1,3) 15,9 1,43 (0,07) 64,9 (1,8)

PacueTHbIe 3HaUCHUS, C YIETOM JOKAIBHBIX YPaBHCHHUU
ITecox 16,6 6,3 10,3
Cymnech 19,6 7,9 11,7
Jlerkuit cyrnmHok 25,3 11,7 13,6
Cpeanuii CyrimHoK 29,4 14,6 14,8
Tsxenslii CyraImHOK 37,1 20,5 16,7
I'muna nerkas 42,9 25,3 17,6

ITo monorpaduu nox pen. M.Y Ymapora**
(paxTuueckue ganubie Mo 12 paspezam n= 65) cTat. 00p. aBTOPOB JAHHOI CTAThU

Ilecox 16,1 (3,9) 58(1,3) 10,3 1,42 (0,1) 8,1(1,1)
Cyneco 18,5 (1,8) 4,9 (1,0) 13,5 1,45 (0,08) 14,1 (1,9)
Jleexutl cyenunok 20,7 (1,2) 8,7(2,0) 12,0 1,38 (0,05) 25,7 (2,5)
Cpeonuii cyenuHok 30,5 (1,8) 10,9 (2,0) 19,6 1,45 (0,06) 41,0 (3,9)
Taswcenvlil cyenuHox 31,9 (2,3) 10,4 (1,7) 21,6 1,41 (0,05) 51,3 (3,4)
Inuna neexas 35,0 (2,3) 15,1 (1,1) 19,9 1,44 (0,04) 64,8 (3,3)

*(5) - OTKAOHEHUE (IIAIOC, MUHYC)
Hannsble, rae 3HaueHus B3, npeactaBisifoTcs 3aHUKEHHBIMHU, BEPOSTHO MIOTOMY YTO B HEKOTOPBIX CIydasiX
(mo maHHBIM aBTOPOB), OMNpeneieHbl pacueTHBIM IyTeM, kak B3= 1,5 MIT —( makcumanbHas
TUTPOCKOIMYHOCTE) ¢. 166
**Cepo- Oypble mouBbl; [lycThIHHBIC MecUaHble MOYBHI; TaKbIpHBIC MOYBHI ; TaKbIPHO - 0a3UCHBIC [TOYBHI;
JIyroBo- oasucHsble ajmuttoBHajibHble;Cepo3eMbl Ha jeccax; CepozeMHO — oa3ucHble; Opomaemble OOJIOTHO- JIyTOBBIE
(HMKe yKa3aHbl HOMEpa pa3pe3oB, rOJIbl U aBTOPHI ONPEIEICHNN)

1. Cepo- Oypas CHIBHOCOJIOHYAKOBaTas IOYBAa Ha DJJUIIOBUM, IenWHA. JIeBXaHMHCKOE
wiaro, 1962r. Ymapos M.VY.;24.K. UkpamoB, A I'enycoB, cepo- Oypas, cojoHYaKoBaTas,
nenuHa, Manukuynb, byxapckas 005.;7.1972. A I'enycoB, Kapmmnckas ctenb;, 8. 1962.
M.V. ¥Ymapos, Kapmuuckas crenb;2. [I. Ukpamos, Kapmmnckas crenb; 1. 1965 JI. Ukpamos,
Kapmmnackas crenb;l. 1972 JI. UkpamoB, BaOkentckuii paiton byxapckas o6m.; 65001
Tunuunelii cepo3em, Oacceiin Anrpena, H. 3yxypoB; 65006 Cepo3eMHO-0Oa3MCHas I0YBa,
neBobepexxbe  AHrpena, H.3yxypos, A Paxa6oB;72005 Cepo3eMHO-0a3uCHas IOYBa,
neBobepexne AHrpena, H. 3yxypos, A Paxa6os; P.72003 JIyroso-oasucuas. Jlonuna Yupuuka;
P4. Opomaemas nyroBo-0om0THas mo4Ba, goJimHa [ emkureHa.
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Tabnuna 4 - Pezynbrarsl 00paboTKy 6a3bl JaHHBIX JUIS TOTYYSHHS BOJHBIX «KOHCTAHT) IOYBHI B
MPUBSI3KE K MEKIYHAPOIHON KiIaccupuKaIiuu MexcoctaBa, npuHatoi ®AO

HaszBanue mo4Bbl dakTHYecKas BIaXHOCTh B % OT o0bemMa,
110 MEXCOCTaBy Obosna COOTBETCTBYIOIIAS: 06. macca,
YeHHE r/em3
(Tpeyronbuuk CIIA) HB | B3 | 1B
dakTHUECKNe OCPEAHCHHBIC JJAHHBIC 110 BEIOOPKE n=768 mT.
ITecok S 8,3 1,1 7,2 1,65
CyTrIUHUCTBIN TTECOK LS 18,8 8,6 10,2 1,46
OnecuaHeHHBIN CYTIMHOK SL 19,5 8,2 11,3 1,45
CyrinuHok L 28,5 14,7 13,8 1,41
[Tb11eBaThI CYTTHHOK ZL 335 17,3 16,1 1,49
[TeineBaro-nmoBareiid cyriauHok | ZCL 41,6 24,9 16,7 1,36
WnoBateiif CyriImHOK CL 36,6 22,1 14,5 1,53
Ilo numepamypuvim ucmoynuxam. [5]

Ilecoxk S 15 (5)* 7 (3) 8 1,65
OnecuanenHwlil CyaUHOK SL 21 (6) 9(3) 12 1,50
Cyenunox L 31(6) 14 (3) 17 1,40
Hnosampwiii cyenunox CL 36 (5) 17 (3) 19 1,35
Ilvinesamas enuna ZC 40 (6) 19 (3) 21 1,30
Tnuna C 44 (5) 21(3) 23 1,25

*(5) - OTKAOHEHHE (IIAIOC, MUHYC)

Tabnuna 5 - O0ue ypaBHeHUs 11t TpUOIMKEHHBIX pacdyeToB HB u B3 o nanHbiM
MEXCOCTaBa II0YB

N . Ypasuenue cBs3u HB = f Ypasuenue cBsi3u B3 = f
Paiion nccnenoBanmit 2 2
HouB (comepik. HacTHI] MEHEe R (comepik. HacTHI] MEHEE R
0,01 mm), 0,01 Mm),
ITo naHHBIM aBTOPOB y=0,45x + 13,35 0,82 y=0,32x + 3,74 0,81
BrinosiHeno asT. 1o Jiut. y=037x + 12,94 0,76 y=0,16x + 2,89 0,56
TaHHBIM [ 8]

BoIBOABI

1. ITouBeHHBIE YCIOBHS OTIEIbHBIX YYaCTKOB M 30H YHUKAJbHBI, B CBSI3M C 4eM, s
MOJIyYEHHUS TapaMeTpoB BOAHO-(U3NUYECKUX XapakTepuctuk (HB, B3, 06beMHOIl Macchl U 1p.)
[0 KOHKPETHBIM OOBEKTaM IPOEKTUPOBAHUS PEKHUMOB OpOILIEHUS, CUCTEMaM OpOILEHUSA U
APYTMM TPOEGKTHBIM TpPOpabOoTKaM HEOOXOIUMO 0053aTeNbHO TMPOBOAUTH IOYBEHHBIC
U3BICKAHUS.

2. Haunyymum crnocoOoM HOJydeHus: JaHHBIX MO BOAHO-(U3MUECKUM XapaKTEepPUCTUKaM
[IOYB, HEOOXOAMMBIX JUIsI MOJEIHMPOBAHHUS MPOLECCOB BIJIAr0-COJIEIEPEHOCA, MPOEKTUPOBAHUS
pPEKMMOB OpOILIEHHUS, B T.4. HPH KaleIbHOM OPOIIEHHH, MOOXKAEBAHUM, ABAAIOTCH
HCCIIeIOBAaHUS NOJHOM ruapodusndeckoit xapakrepuctuku (O7'X) mous Ha npecce Puuapca.

3 114 OUEHOK BOJIHBIX XapaKTEPHUCTUK MOYB KOHKPETHOrO y4dacTka, 3HaueHuss HB u B3,
MOTYT OBITh PAaCCUMTAHBI MO YPABHEHHSAM JJII KOHKPETHBIX M3YUEHHBIX YCIOBUM, MOITYYCHHBIM
aBTOpaMH 10 mmeroteiics b/] (ecnu 30Ha obcnenoBaHus coBmazgaer). [Ipu 3ToM mocTaToOdHO
TOJIbKO JAHHBIX aHalM3a MexcocTaBa NouB. Jlyis MpUONMKEHHBIX PAacCUETOB MOXHO TaKkKe
UCIOJIb30BaTh CBOJHBIE YpaBHEHUs, NpUBeIeHHbIE B Ta0u. 5. [Ipy 3TOM TaHHBIE IO MEXCOCTaBY
MOTYT OBITh TPHUHATH HAa OCHOBE IOYBEHHBIX CHEMOK | OCKOM3eMa WM JApYTuxX, paHee
IIPOBEJIEHHBIX, IOUBEHHBIX 00CIEA0BAHUMN.
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4. JInst mo3HABATENbHBIX U 00PA30BATENbHBIX IIeNIel 00Iee MpeCTaBICHNE O MTOYBEHHBIX
KOHCTaHTaX, B YBSI3KE C OTEYECTBEHHON OIICHKOM MOYB MO MEX COCTaBY, MOXKET OBITh MOJYYCHO
Ha OCHOBAHUHU JJAaHHBIX, IPUBEJICHHBIX B Ta01. 3 U 4.

JIMTEPATYPA:

1. ITouBoBenenue / [Tox pen. U.C. Kaypuuera. - 4-¢ uza. - M.: Arpoxumusaar, 1989.

2. lapadyraunoBa H.III. OmnpeneneHue auanazoHa JOCTYHHOW BJard ¢ TOMOIIBIO
npecca Puyapaca u ucnonp3oBaHue pf’ KpUBBIX I KOHTPOJISA BJIAXKHOCTU NOYB IIPU OPOLIEHUH
/I HaykoemMKkHe TEXHOJOTMM B Menuopanuu: Marepuansl MexayHap. HaydHOH KOHQ.
(Koctskosckue urenus) / BHUUTUM. — M., 2005. - C. 347-351.

3. eun E.B. Kypc ¢usuku nous. — M.: M3x - Bo Mock. YH-Ta, 2005.

4. CipaBOYHHUK 1O XJIOIKOBOJICTBY. — TamkeHT: Y30ekucran, 1981.

5. Ucnonp30BaHuEe KIUMATUYECKUX JaHHBIX I J(P(EKTUBHOTO IUIAHUPOBAHUS U
yIIpaBJe€HUs opollneHueM: PykoBoJcTBO mo TpeHuHry, noaroroBienHoe ®AO-HUIL[ MKBK. -
Tamxkent, 1997.

6. Bepuro C.A, Pazymosa JI.A. [louBenHnas Bnara. - JI.: 'mapomereonsnat, 1973. — 328 c.

7. [IpakTHdeckue 3aHATHS 1O CEIbCKOXO3SHCTBeHHBIM Menuopanusm / Ilom pen.
®.M. Paxumbaena.- T.: Mexnar, 1991. — 392 c.

8. IlouBsl Y36ekucrana / Iloxg pen. M.Y. Ymaposa. — Tamkent: ®@an, 1975. — 224 c.

9. Cneituep P. Boansiit pexxuM pactenuid. - M.: Mup, 1970. - 365 c.

10. J.R.Landon Booker Tropical Soil Manual, Booker Tate Limited, 1991.

11. Mopozos A.H Tlapamerpsl, mpunsTeie B pacuerax BCP. Website http://www.water-
salt.nm.ru

12. AxmetoB H.X. MeTtoauka pacyera aJalTUBHOTO pexuma OpPOIIEHHUS
CEIbCKOXO03MCTBEHHBIX KYIbTYp Ha TEXHOTECHHBIX HAPYIICHHBIX arpojaHmmadrax (cTaths C
caiita [ib.tarsu.kz/rus/all.doc/Vest03/Nel/Axmetov.doc -).

13. rexllm.pochta.ru/HTML/W3theory.doc

14. http.//www.ecosystema.ru/07referats/pochvi.htm

YK 528.87:631.6

OLUEHKA COCTOAHUA PACTUTEJIbHOIO NOKPOBA MO
KOCMUYECKMM CHUMKAM BbICOKOI'O PA3PELUEHUA ONA
MCMNoJib3OBAHUA B MOHUTOPUHIE MENTMOPATUBHOIO
COCTOAHUA OPOLLAEMbBIX 3EMEJIb (OAUH U3 BAPUAHTOB
AHAJIU3A CHUMKOB)

A.K. Yepnviumes, H.11I. Illapaghymounosa
CAHUHUPH um. B.J]. ’Kypuna

COJIHC‘-IHa}I 3H€pFI/I$I ABJIACTCA OCHOBHBIM HMCTOYHHKOM, KOTOpBIfI co3aacT yCJIOBI/I}I JJIA
OCYHIIECTBICHUSA KOCMHYECKOW CHEMKH MOJACTUJIAIONIEH MoBepXHOCTH 3emiu. CosiHeuHas
CHGKTpaHBHaH IIJIOTHOCTH 3HepFeTH‘IeCKOI>'I OCBCHICHHOCTHU y HOBerHOCTI/I BGMHI/I npe;[CTaBneHa
Ha puc. 1.

OTpa)KaTCHBHaH CHOCOGHOCTL HOBerHOCTI/I 3EMJIN pa3J11/1qHa B 3aBUCUMOCTH OT
COCTOSIHUSI TIOBEPXHOCTH M B PA3JIUYHBIX CIEKTPAJbHBIX JHaNa3oHax. OTO SBJICHUE
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(oTpaxkaTenbHbIE  CBOWCTBA  MOBEPXHOCTH  3€MJIM)  TMO3BOJSET  U3y4aTh  COCTOSIHUE
MMOJCTUJIAFOIIETO CJIOS M UCIIOJIb30BATh 3HAHUS CBOMCTB B IIOCTABJICHHBIX LIEIIAX.

2500
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2000k | o

1500

=]

o

&
1

oeaewEnrasTe By [Br/ime. MER ]

CNesTRaAsHas ANOTHESTs 3 HAPra Tuuderg

FWRI BUAHBL, A L)

Puc. 1 - CnextpanbHas oTpakaTeabHas KpUBasi paCTUTEIbHOTO MOKPOBA B AUANa30HE OT
0,3 MkM 70 15 MKM

ConHeyHas CIIeKTpajbHas MJIOTHOCTh SHEPTETUYECKON OCBEIICHHOCTH 3E€MIIM Yepe3 CIIOoi
BO3JyXa y MOBEpXHOCTH: |- kpuBas uznyueHus CoiHia, HabmogaeMas 3a npeaeiaaMu 3eMiu; 2-
KpuBas U3JIy4eHUs a0OCONIOTHO depHoro tena mpu 6000 K; 3-mabmomaemas ¢ 3emin KpHUBas
m3nyuenus: Connna. ( “cmounux: CipaBOYHUK 1O T€OPHU3UKE).

o,
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>
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a i ¥ e
| 3z vl s " @ FacTkIenpHos
L L <] =] = ;
i = o e L o E P
x| 5: o Hykypyas :
o E £l » Bopa
2] -

v Qw3 Ag

OTERE WA A

Jnksn masde (diy]

Puc. 2 - IlonoxeHnue oOTpakaTeJIbHBIX OTKIMUKOB CEIbCKOXO3IMCTBEHHBIX KYJIbTYp B

TJIOCKOCTH 3€JICHOTO U OJIM)KHETO MH(PAKPACHOTO ITHUANa30HOB.
Puc. 3 - Ilonoxenue OTPaXaTCJIbHbBIX OTKIMUKOB PAaCTUTCIBHOCTH, IMOYBBI W BOIbI B

TJIOCKOCTH 3€JICHOTO W OJIMKHETO HH(PAKPACHOTO IHUANa30HOB.
(Ucmounux: JlucranuumonHoe 3oHaupoBanue. KommdectBeHHbli moaxon / Ilom pen.

®. Cgetina u . [leitBuc).
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Puc. 4 - CriekTpalibHbIe XapaKTePUCTUKHU OTPAKECHUSI HEKOTOPHIX THITUYHBIX TPUPOTHBIX
00pa3oBaHUM.
----- — KJIacC MOYB; - - - - KJIACC BOJHBIX MOBEPXHOCTEII; .+..... KJIACC PACTUTEIBHOCTH

W3 npeacTaBlieHHbIX PUCYHKOB BUAHO, YTO BOZA B OJIM)KHEM MH(ppPaKpacHOM Juana3zoHe
MM€eeT MUHUMAJIbHOE 3HaU€HUE OTKIIMKA, TOTJa KaK PACTUTEJIbHBIA OKPOB UMEET MAKCUMAIILHO
BBIPA)KCHHBIA OTKIJIUK.

3HaHUE OTPAKATEIBHBIX XAPAKTEPUCTUK PA3INYHBIX IOBEPXHOCTEHN MO3BOJISAET C BHICOKOM
CTEIEHBIO BEPOSATHOCTH BBIIEIUTH HA CHUMKE PpACTUTEIBHBIA IOKPOB, SBISIOIIMNUCS
IIPEKPACHBIM HHIAMKATOPOM Pa3BUTHUS TOU MM MHOM CEIbCKOXO3AMCTBEHHON KYJIBTYpHI.

B Hacrosdmee BpeMs CyImecTBYeT MHOXECTBO IOAXOJOB I OLEHKH COCTOSHHSA
IIPOEKTUBHOI'O IIOKPBITUS PACTUTEIBHOIO IMOKpoBa. I JTOM Leau B MHUPOBOM IIPAKTUKE
UCIIONB3YIOTCS COBPEMEHHBIE MHCTPYMEHTAJIbHbIE cpelcTBa — OBICTPOIEHCTBYIOLINE
TEXHUYECKHE KOMIUIEKCHI, MHOXKECTBEHHBIE aJITOPUTMBI U IPOIPAMMHBIE CPEJICTBA.

B Hamem cnywae cymecTByeT mpo0JieMa Haau4Ms JOPOrOCTOSIIIMX IMPOrPAMMHBIX
UHCTPYMEHTOB.

[IpakTHuecKku Bce KOCMHYECKHE CHHMKH, KpOME NMAaHXPOMATHYECKUX, BBIMOJIHSAIOTCS HE
MEHEe 4YeM B 4YeThIpeX [uama3oHax, OJAHMM W3 KOTOPBIX 00S3aTEeNbHO SBISETCS OIMKHUN
nHdppakpacHeii auamnazon (800-900 um). PacTtutenpHBII MOKPOB B 3TOM JHAIa30HE CIEKTpa
MMEET MaKCUMAJIbHbIE OTPa’KaTeJIbHbIE CBONCTBA.

[TooToMy B JOaHHOM METONMKE  BBIJCICHHS  PACTUTEIBHOIO IOKPOBA  MOTYT
MCIOJIb30BaThCS IIUPOKO U3BECTHBIE Tpa)uuecKue peiakTOpPhI.

[TponenaeM HECKOIBKO IIATOB JJIS BBIIECICHUSA PACTUTEIBHOIO MTOKPOBA HA KOCMHUYECKOM
MYJIbTUCIIEKTPAIbHOM CHUMKE.

[Ilar 1. PaccMoTpuM mpUMEp BBIJICJIEHUS PACTUTEIBHOTO IMOKpPOBa W3 CYpPpPOTaTHBIX
(HapymIeHbl XapaKTEpUCTUKU CIEKTPAIbHBIX KaHAIOB) (parMEHTOB CHUMKOB, HAaWJIEHHBIX B
HNuTepHer.

Hanpumep, npencraBieHHbIH (parMeHT KOCMUYECKOTO CHUMKA, BBIIIOJHEHHOTO B HIOJIE.
B nmanHOoM cinydae mnpuBeneH (QparMEeHT CHHMMKA BBICOKOTO pa3pelleHHs TeppUTOPUHU
beroBarckoro paiiona Tamkentckoit oOnactu. Ecnu paccmaTpuBaTth CHUMOK B 3TOM BHJE, TO
yK€ 110 TOHaM MO’KHO IPEAINOJIOKHTb, YTO IOJS MMEIT BBICOKYIO IecTpoTy. IIpu 3TOM Hano
UMETh OIPECIICHHbII OMNBIT, YTOOBI Pacro3HaTh MOYBY, YBJIAKHEHHBIE MECTa IOJICH, BOIHBIC
MOBEPXHOCTH U, COOCTBEHHO, PACTUTENIbHBIN IOKPOB.
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[Mar 2. Jnst Toro, 4YToObl pEHINTh 3aJady BBIACICHUS PACTHTEIBHOTO IOKPOBA,
HCIIOJIb3yEM IUPOKO pacIpocTpaHeHHbIN rpadudeckuit pegakrop Microsoft Photo Editor.
AR % - = s 2 SN e e T

-l N ! T Y "
- K &y Z= 4 -

®oro 1 - CenbckoxossiicTBeHHbIE TIOJs ceBepHee . berosat, 2007 roa. ['paduueckuii Bux
CHHUMKa, TIPEICTaBICHHBIN MOMCKOBOM cucteMoir Google.

* Microsoft Photo Editor - [Bekafian sewnn s crapuie.jpg - [2]]

ﬁmaﬁn Mpaska Bra PecyHok  SdexTel Cepemc  OkHo Crpaska -0 X
D S22 +B2@ QO N Y s~
. — 3 3 -

a0

Kypcop: (1074,352) BoiagneHue: 0,0:2399, 1674 LU, B 2400,1675

®oto 2 - Cenbckoxo3siicTBeHHBIE N0 ceBepHee T. berosat, 2007 roa. [louckoBas cuctema
Google. CHUMOK OTKPHIT B pacmpocTpaHeHHOM rpaduieckom pemaktope Microsoft Photo Editor.
B penakrope Microsoft Photo Editor Beioupaem meHio «3¢hdexTsi»
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1 Fhoto Eilins - (B i 8 crap g - [ 2]

D2 83 ini Tn  lecam

®oto 4 - B penaxrope Microsoft Photo Editor ®oto 5 - B penakrope Microsoft Photo Editor
BBIOMpaeM pexUM MpeoOpa3oBaHus B B okHe «HeraTup» youpaeM rajouku y
«Heratusy. KPacHOT'O U CHHETO KaHAJIOB M UCTIOIHSIEM

xoMmaHny «Heratusy.

®oto 6 - VcroTHUB MOCIEHIO KOMaHIy, ®doro 7 - st yeunenus spdekra
HOJTy4UM yHOOHOE AJIS JaJbHEHIIero aHaau3a pPacTUTENHHOTO TTOKPOBa NPUMEHsIEM (QYHKIUIO
n300paxeHue. «Pembed»
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[Mocne ucnonuenns pyHkuuu «Penbed» mepemeniaem noaydeHHOE H300pa)KEHHUE B
ArcView 3.2 GIS npencraBieHHOE HIKE.

®doto 8 - M306paxenue, moaAroToBieHHoe st nepenaun B ArcView 3.2. GIS

Hcnons3ys BO3MOXHOCTH BCTpoeHHOW B ArcViev 3.2 moamporpammbl Image Analist,
MPOU3BOJUM OKOHTYPUBAHHE W KJIACCU(PHUKALMIO TMOJUTOHOB C PA3IMYHBIM IO TUIOTHOCTHU
pPaCTUTEIBHBIM TOKPOBOM.

3aMeTUM, YTO COCTOSIHHE KYJIBTYpPbl MOXET OII€HUBATHCS JHIIb B KOHTYpPE IMOJIHUBHOIO

y4acTKa, TaKk KaK BHE €ro TEPPUTOPUU PACTUTEIHHBIH MOKPOB OYIET COCTOSTh W3 HWHBIX
pacTeHul.

A ArcView GIS Yersion 3.1

Eile Edt View Theme Anslsis Graphics ‘window HomeRange Movement Help CleanUp Iransformation DMSTook Argostocls
] S EEE] IR
[ Scale 1f

| Shapezshp
25
[ 28-75

[_]78-125
E=] 128- 200
B 207 - 250

Gontoures of A wind

B ::7 - 255
W oDt

Bebaitn i

®orto 9 - [loacTHaromas MOBEPXHOCTH MOCIE CIIENIUATU3UPOBAHHON 00pabOTKH B MPOTPaMMHOM
cpene ArcView 3.2. [IpousBenena kinaccupukaims MIOTHOCTH PACTUTEILHOTO TIOKPOBA, JJIs
MOCIIEYIOIEN OIICHKH MEIMOPATUBHOT'O COCTOSIHHS MOJMBHBIX YYaCTKOB.
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Ucnonb3ys uncTpymeHThl ArcView 3.2 (manpumep, Image Analist), MOxHO CBOOOAHO
NEPEeHTH OT IOJIyYEHHBIX KOHTYPOB K IOJINTOHAM U ONPEACIUTH IO THCTOTpaMMe IPOLEHTHOE
pacnpocTpaHeHHEe B paMKax NPUHATOM KJIacCH(HUKALMU, COCTOSHUE MPOAYKTHBHOCTHU
XJIOMMYaTHUKA WM 3€PHOBBIX. TakKe BO3MOXHO OLEHUTh M TOTCHIHAIBHBIN ypoxKai
COOTBETCTBYIOILEH KYIbTYPHI.

[TIOTHOCTP PAaCTUTENBHOTO TOKPOBA, BKIIOYAas 3aCOPCHHBIC YYacCTKH, ITOKAa3bIBACT
COBOKYITHOE MEJIMOPATUBHOE COCTOSIHHE, OIpEJeNIieMOEe MHOXXECTBOM (akTopoB. B mnepByto
odepeab Ka4eCTBOM IUIAHUPOBKHU U PACIIPENICIICHHEM OPOCHUTEIBHOM BOJBI ITO TIOBEPXHOCTHU OIS
B [IEPHO/]] BEreTallUH.

CEARE O 8] ME

TemaTiyeckas KkapTa
fpareHTa  oro-3anagHol TeppuTopri Bekabagckoro paioda
2007 1. Ha4an o won\

YENOBHEIE
ofiozHaYeHMA

:] Facw renwueil napon 5100 %
noumy HeEConeHHAA
Pacm reneduii nomon 060 %
l:l Pacwrensnei nompon 60 40 %
o uES CpeKie T8Co NN HEY
Facmrensneil normen 40 20 %
nouma B camne 3acenzinan

- PaTHTR LHUA Noka 20 0 &
MOMBE CEH L TN S0 NN

=

R

®oT1o 10 - Tak BRIVISAUT MaKET TEMAaTUUECKON KapThl C KiaccupUKanuei mo 5-u 6aapHon
[IKaje MIOTHOCTH PACTUTENBHOTO B mporpamme ArcView 3.2

Bonee TouHo MOXHO AemM(PUPOBATH PACTUTEIBHBIA TTOKPOB HA KOCMUYECKUX CHHUMKaX,
MOJIYYEHHBIX HETMOCPEACTBEHHO OT (PUPM, BIAACIOIIUX CIIYTHUKOBBIMU ChbEMOYHBIMU CHCTEMaMU
U OLICHUTB 10 HUM PE3YIbTUPYIOILEE MEIIMOPATUBHOE COCTOSIHUE, UCNIONB3Ys MeTOAUuKY NDVI

[Ipy mpocMOTpe KOCMHUYECKMX CHHMKOB OpOLIAEMBIX ILIOWIAJEHd B IEPBYIO O4Yepelb
Ha0JII0/1aeTCsl MECTPOTA PACTUTEIHLHOTO MOKPOBA, KOTOPAs SABJISAETCS CIEICTBUEM TaKUX MPHYUH,
KaK HU3KO€ KadyeCTBO IJIAHUPOBKH II0JIEH, HECBOEBPEMEHHOCTh U HEOPEKHOCTh OpraHU3aLUU
[IOJIMBOB, HH3Kas KYyJIbTypa HCIOJB30BAaHHOM AarpOTEXHUKH WJIH €€ OTCYICTBHE IIpH
IIPOU3BOJCTBE OCHOBHOU KYJIBTYPBI.

3akia0ueHune
e VYienbHbIE 3aTpaTbl Ha NPUOOpPETEHHE KOCMUYECKHUX CHHMKOB HEBBICOKM U
coctaBisitoT oT 10 10 40 eHToB Ha 1 ra, MpU UX BRICOKOM MH(POPMAITMOHHOM COJACPKaHUH.
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e Kocmuueckne CHUMKH U TpaduyecKue TEXHOJOTMH HMMEIOT 3HAYUTEIbHBIH
MH(OPMALMOHHBIA MOTEHIIMA, KOTOPBIH MOXET OBITH C YCIIEXOM MCIOIb30BaH B MOHUTOPHHIE
MEJIMOPATUBHOTO COCTOSIHUSL OPOLIAEMBIX 3EMEIb.

e Jlns oOecmedyeHuss KadeCTBEHHOW WHPOpPMANKMEHl JTaHHBIX O MEJIUOPATUBHOM
COCTOSIHMM OpolaeMsIx 3emenb s Kagactpa, B moaBenoMcTBeHHBIX noapasaeneHusx MC u
BX nenecoobpa3Ho pa3paboraTh W BHEAPHUTH reorpaduueckue MHGOPMAIMOHHBIE CUCTEMBI U
aTpuOyTHUBHBIE 0a3bl JAHHBIX HA OCHOBE MCIOJIb30BAHUS CIYTHUKOBBIX JAHHBIX.

e BaxHeWIMMM »3J€MEHTaMH B IMOBBIIIEHUH IUIOAOPOAMS TPEACTABIAIOT MEPHI,
HaIlpaBJICHHbIE HA YJIYYIIEHUE NPEANOCEBHON NIAHUPOBKH 3€MEJIb, pEaJIbHbIE TUIAHbI BBIAEICHUS
(dhepmMepam BOJIBI M CTPOTOE COOJIIOACHNE ONITUMAILHOTO Habopa arpoOTEXHUYECKUX TTPUEMOB.

e Baenpute B npaktuky I'TMD uncnonp3oBaHue M aHaau3 KOCMHUYECKHMX CHHMKOB B
I'MC «Menunopamusi» ans 6ojee OOBEKTUBHOIO MOHHTOPHHIA MEIHMOPATUBHOTO COCTOSHUS
OpOIIIaEMBbIX 3€MEIb BO BCEX MOJIBEIOMCTBEHHBIX opranu3anusax ynpasieanid MC u BX.

e B ITMD mia o0O0bEeKTUBHOTO HWH(POPMALMOHHOTO OOECHEYeHU MOHUTOPUHTA
3aCOJICHHsI TOYB M YPOBHSI TPYHTOBBIX BOJ BHEIPHUTH COBPEMEHHBIE METO/bI cOOpa Ha3eMHOU
nHpOpMaIUK, C 00s3aTeIbHON MPUBSA3KOM HA3EMHBIX JaHHBIX ¢ nmomombio GPS HaBuraropos
JUIS  TIOCIIEYIOIIEr0 COBMEIICHHUSI pe3yNbTaToB C JACMU(PPUPOBAHHBIMH KOCMUYECKUMHU
CHUMKaMH.

e Jlns Bcex KaTeropuil CHEHHATUCTOB — (EepMepoB, MEHEIKEPOB, PYKOBOISIIETO
nepcoHanta pa3inyHbIX OpraHu3aluii, pailloHOB U o0jacTeil - 1eaecooOpa3HO OpraHU30BaTh U
BECTU MOCTOSIHHO JEHCTBYIOIIME KypChl M CEMUHAphl NOBBILICHUS KBAIM(DUKALUU C JEKLIUAMH,
MpoIaraHJAuPYyOIKUMU UCIIOJIb30BaHNE COBPEMEHHBIX arpo- U MH(GOPMALMOHHBIX TEXHOJIOTHH ¢
JE€MOHCTpalel Ha KOCMUYECKHMX CHUMKax KOHKPETHBbIE IMOJUBHBIE Y4YacTKU Ui (hepMepoB
COMPOBOXAAsi MX aHaJIU30M NPUYUH HHU3KOH ypOKaWHOCTH MO Hambojee HeOIaromnoy4HbIM
(hepMepcKUM X03iCTBaM
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YK 681.121
CUCTEMA MOHUTOPUHI'A YPOBHA BOObl «kMOHUTOP 1»

A.K. Yepnviues, 0.A. Mamamkynos
CAHUUPH um. B.J[. ’Kypuna

MOHUTOPUHT YPOBHS BOJIbI HAa PEKax M BOJOXPAHWIUIIAX, SBJISETCA BaXHBIM JIEMEHTOM
KOHTPOJIS 32 pacX0J0M MacC BOJbI U 3al1aCOB BOJAOXPAHUIIUIIL.

Hwxe npeacraBieHa cucTeMa KOHTPOJSA 3a JUHAMUKOW YPOBHSI BOJZbI, KOTOpPAsh MOMKET
OBITH YCTAHOBJICHA HA PEKAaX U BOJOXPAHUIIUIIAX B CIIEIUATLHO 000PYIOBAHHBIX MECTaXx.

B coctaB cuctemMbl BXODUT SJICKTPOHHBIM OJOK mpeoOpa3oBaressi EMKOCTH B
SJIEKTPUYECKUN CUTHall. B KayecTBe KOHTAaKTHOIO € BOJOM DJJIEMEHTA JaTdyhka CIYXUT
M30JIMPOBAaHHBIA TMPOBOJA WM Kabeab B BHUJE HATIHYTOH CTPYHBI TOJBEHICHHOW BHYTPHU
METaJUTMYECKON TpyOBl WM TOJOr0 TMPOBOAA, IMOTPYXKAEMOTO B BOAY MapauielbHO
M30JIMPOBAaHHON CTpPyHE, KOTOpPBIE MPEACTABIAIOT COO0ON KOHACHCATOP, MEXIY OOKIIaIKaMu
KOTOPOTO MEPEMENIAETCS BOAA.

Pabora nmatumka 3akimrodaercs B cieayromeMm. Ecim mexny oOkimaakamMu KOHJEHcCaTopa
OTCYTCTBYET BOJIa, TO €MKOCTh €ro Maljia, B CiIy4ae MOJHOTO 3aloJHEHUS BOJIOWH OOKIAIOK
KOHJIEHCATOpPa €ro €MKOCTh YBEJIMYMBAETCS 10 MAKCUMAJIbHON BEJIUYHHBI. EMKOCTH CTpYHHOTO
JaTYMKa 3aBUCUT OT THUMA H30JIUPOBAHHOTO MPOBOJA — JUAMETpa M TOJIIMHBI HU3O0JISALUU
MPOBOTHUKA.

EMKoCTh Takoro KoHJeHcaTopa 6e3 Boabl coctapisieT npumepHo 80-120 nuk Ha nauny 4-
5 M, TOTJ1a KaK B BOJIC y/I€JIbHAs €eMKOCTh ITPOBOJA MOXKET cocTaBisATh oT 1 pF/cm no 2-3 pF.

3Has 3TU MOKa3aTesH, JIETKO PAacCUUTaTh ONTUMAJIBHYIO HIKAY U3MEPUTENs €MKOCTU U
BEJIMYHMHY JICKTPUUECKOT0 CUTHANA, IS JATbHEHUIIIETO aHAIoro-1u(poBoro npeodpa3oBaHus.

Huxe npencrasnena 61ok-cxema cuctemsl «MoHuTOp 1»

W3onupoBaHHbII Biox Kommnsrotep ¢
MPOBOJI B BUJIE H3MEPUTETIA KonTtpomnep Ha nporpamMmoit
CTPYHBI CMKOCTH € 6aze ATMega8 ¢ YTEHHUS H

HOPMUPYIOIINM | ¢
o
yCUIIUTENEM

AIIIT Ha 4 Bxoma | € HAKOILICHHUS
TaHHBIX

\4

MOTPYKEHHBIN B [—
BOIV

Pa3paboTanHbIil 6JI0K KOHTpOJUIEpa YCTaHABIUBAETCS HEMOCPEICTBEHHO B KOMIIBIOTED U
COEIIUHSETCS C JaTYUKOM IOCPEACTBOM Kabens JUIMHOM 10 4-X METPOB.

Jlns ompoca patuMka ypoBHsS pa3paboTaHa cxemMa KOHTpoJiiepa U NPOILIMBKA JJid
MUKpokoHTposuiepa ATMega8.

[luTaHue MUKPOKOHTpOJJIEpa MPOU3ZBOJAUTCS OT KOMIBIOTEpa, a MUTAHHE JaT4YHhKa
OCYIIECTBIIsIETCA OT JABYX Oarapeek Tuma «KpoHa» MM ABYX JIOOBIX MCTOYHHKOB HMHUTAHHS C
HanpsbkeHuem 9-12 BouibT.

[ToTpebnenne Toka KOHTPOIIEPOM COCTABISAET He Ooiee 3 MA.

[ToTpebnenue Ga0Ka MU3MEPHUTENST €MKOCTH HE MpEeBBIMAaeT 3 MA OoT 000MX HMCTOYHUKOB
nutaHus. TakuMm oOpa3oMm, pacxoja SHEpruu, MpH IMpoBeneHUH u3MepeHuil 1 pas B 10 MuHyT
OyzeT HUYTOXXKHO MaJl.

B mpouecce pa3paboTku cucteMbl «MOHUTOP» IOCIENOBATEIbHO B XOJ€ pa3pabOTKU
BBIMIOJIHEHO JIBA BapHaHTa OOCIY>KUBAIOUIUX CHUCTeMY mporpaMm. [lepBbiii BapuaHT NPOU3BOJIUT
IpHEM JaHHBIX U3 KOHTPOJUIEpa HEMOCPEACTBEHHO B 0a3y JaHHBIX «AKIIECCH.

[Iporpamma cocTouT u3 pabodvero siapa MporpaMMbl HATMCAHHOTO B makeTe «Jlenbdu 7»
" 0a3bl JaHHBIX.

B 0a3e maHHBIX 0TOOpaX)arTCs MOKa3aTeIn
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|? “"MpoekT AHTOHa ROHCTAHTHHOEHUa Ye pHBINE Ba, Tallike HT-200%

| Crapr | | 3kcnopr.. | | Mwmopr. |  Mokasiears aawee o7 Nocrabe | 101 M | Tpacuku
Fuon, Gkl | Bpema | Mact Me | Daraur NeT | Haraur N2 | Harae. M3 | Daruu. M4 | &]
4324 10.10.2009 0:24:44 10 0 0 a 21663
A29R 1010 W0NG 0-74-AE n n
' A . @] 7% [ 2 TmosMowRoman - 12 iH

nts and Settings WEHOMELIOTARROUTY TAPabouwi cromwadc 2-bin

daifin Mpaeka BEwa  MsbpanHoe  Cepewc  Cnpaeka r?

'\_..\) Az \J L’é: )‘j Momck: |_L_ Mankw v o
[z . B - I

Aapec: |7 C\Documents and Settings)\AGROMELIOTARAQOIYT\Paboumi cTonloadc2-bin |i| Mepexos

Jagaud Ana Harnos ¥ nanoK ~

~

L_-‘ B database

|i Mprnoserre Microsoft Access
. 936 KB
Iim MeperMeHosaTe dakin
(3 Neperectyre dakin
D Konmposate dakn J
I & OnvEnnkosaTe balin B Bebe |1|
(| laTa cozaaHma: 15.11,2009 14:558 Pasmep: 416 KB a Mo KoMMEHTED

416 KB

Puc. 2 - IIpencraBnenue nepsoro Bapuanta nporpammsl «OADC2-BIN»

7 NipoekT ARTOHa KOHCTAHTHHOEHUA U pHbIE B, TamKeHT-200Y

[ Crapt ] [ JkcnopT... ] [ MrnopT... ] MokaskbiBaTe naHHele or Mocta Me | 101 M [ [padutu
Kon Gazk I Bpema I Moct NE I Harur, MET I Haru, b2 I Haruuk, M3 I Haruu, b4 I hl
|l 4324 10.10.2009 0:24:44 1m 0 0 o 21669
|| 4325 10.10.2009 0:24:46 1m 1] 1] a 21669
|| 4326 10.10.2008 0:24:48 1m a0 a0 a 21669
|l 4327 10.10.2009 0:24:50 1m 1] 1] o 21669
|| 4328 10.10.2008 0:24:52 1m a0 a0 a 21669
|l 4791 15.11.2009 23:53:32 1m 1.2354 10137 9.9802 10,1902
|| 4792 15.11.2009 23:53:36 1m 1.2402 10,1317 9.5802 10,1502
|l 4793 15.11.2009 22:53:40 1m 1.2402 10137 9.9802 10,1302 E
|| 4794 15.11.2009 23:53:45 1m 1,2354 10,1141 49,9802 10,1802
|| 4795 /15.11.2009 23:53:49 1m 1.2402 10,1317 9,9802 10,1707
|l 4796 15.11.2009 23:53:53 1m 1.2402 10,1121 9.5802 10,1902
|| 4797 115.11.2009 23:53:57 1m 1.2402 10,1317 9,9802 10,1502
4793 15.11.2009 23:54:0 1m 1.2451 101317 9.5802 10,1707
D 10,1707 E
F.oneo sanucelt 2732 olimkhon@mail. i

. AMNEKTOOHHOA NoYTE

Puc. 3 Bup oxna nNporpaMMhbl B pCKUMC UTCHUSA NAHHBIX C YCTBIPCX JATYUKOB.

HporpaMMa CTapTYCT IMOCJIC HaXATUA KHOIIKH ((CTapT», IIOCJIE 4C€ro Ha4YuMHacCTCs C60p

JTAHHBIX.

Ha pucynke 4 npencraBieHsl 0TOOpaXkaeMble rpa@uKu JaHHBIX 4-X TaTYUKOB.
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7 T aarae CE'X||7Zisae

w| [15.112009 235415 | [Hcranasums axruenoro speren o Macurad| flpwroin || [16.11.2009 600:37 |

Mosdwi gaTuw Tpacpik

Boicora, ]

o

Tpaukc 4aT UM Me2 [ Thadwi gar

Com, i)

oneD@oNR

£15.11.2009 23533

1]
ke

slimkang@msil i

Puc. 4 - I'paduku npeacTaBieHus TaHHBIX 4-X JaTYUKOB.

[Iporpamma mo3BoJiI€T 3KCHOPT M UMMNOPT naHHbIX. CoOpaHHBIE 3a NEPUOA JaHHbBIC
MOTYT OBITH OTHpaBIEHBl MO e-mail 3aMHTEepecOBaHHBIM OpraHU3alUsAM M CIEIHAINCTaM.
I'paduk MoxeT ObITH OTOOpakeH B (popmaTe sKpaHa, a TaK)Ke CKONUPOBaH U nepeHecedH B Word
unu Excel.

B mporpamme cnenyromero ypoBHs «oadc23-bin» Obuta pa3BuTa uOes KOPPEKIIHH
JAQHHBIX C BCTPOEHHBIM IOJIMHOMOM O CTENEHH M MPEACTABIECHUEM IATOTO - BUPTYaJIbHOI'O
JaT4MKa, KOTOpBIM OTOoOpaxkaeT JaHHbIE 1-ro AaTdyMka TpaHc(HOPMHUPOBAHHBIC MPU TMOMOILU
MOJINHOMA.

OTO MO3BOJISIET UCHOIB30BATh (POPMYIIBI PA3IMYHBIX THIIOB JAJISl MPEACTABICHUS APYTUX
apaMeTpoB, HapuMep, 00beMa UIIU pacxoja.

Hcnonb3oBaHue BHPTYaJbHOTO JaTYMKa MO3BOJISIET OTKA3aThCsl OT PYYHOH paboOThHI
CBSI3aHHOM C MEPEeCcYeTOM JAaHHBIX NEPBOro JAaTYMKA U MOJIYyYEHUS 3aJaHHOTO IMOKa3aTelsl.

CocraB nporpamMmsl IOKa3aH Ha PUCYHKE 5.

e

Lﬁ' )j“'!‘lnnck I nenn | (2]~

| ) CitDoruments and Settingsiac OTARAGQIYT|PaBouwil cronipost_23m, exel loadc23-bin [] B nepexea

- U ATMegatl \/} Centr

o Cosaste Hopyio nanky
&8 OmyBmosath nanky & sefie

d OTKpEITE oK 40cTyYN K
3TOA nanke

| o6 vecTos: 3 ' Mofi kamneratep

RRTIOCT 33 AZ5o0, 0
FRHHBLE “ 33 APAR=0.0 | ‘

Puc. 5 - CocTaB BTOpOTO BapuaHTa MpOrpaMMbl cOOpa ¥ HAKOTUICHUS JaHHBIX.

[Iporpamma npexacrasnena Tpems 6aokamu: ATMega8L, Post u Centr.
[Tanika ATMega8L conepxut dan npommuBku nporpammaropa (HEK daiin).
[Tanka Post comepKuT KOMIOHEHTHI, IPEACTABICHHbIE Ha pUC. 6.

[Tanka Centr coiep>KUT KOMIIOHEHTHI, TIPEACTABICHHBIC HA PHUC. 7.
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)| 33 A26-0,

S s5a30=0,
|| 25A31=1,
| 37 A32=0,

B con31-0,
i 40Aa35=0,
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]
CR+LF 1

ANST

nucwensuen o vru s,
OTARADQIY IAPSG0 UMK CTo s post. Z3M.exer]oadc 23-hinyCentr

| madn Mpaexa Bua Msbpannoe Cepeuc  Cnpaeka

x| =
= | = o -
pa @ Hasan s lﬁ - Moree |l_ Nanku
g 1= a
| Aapec: |5 CiDocuments and SettingstAGROMELIOTARAQQIVTIPatoqmi cTonpost_23n, exel Loade23-biniCentr |V] Nepexaa
. database
Mprnomenie Microsoft Access

T
= =g 2 Iy
g of
Fi centr_23
L 13748 KB

{_j CO34aTE HOBYHD Nanky

e OnyBnMeoeEaTe nanky & gebe = readme
s _ ==| TeKCTOBEI ACKYMEHT
bl OTRpEITE OAWMA A0CTYN K = 1K

3TOH Nanke

14,5 ME a Mo KOMMERTER

’ T
Puc. 7 - Conepxanue nanku Centr.

Hactpoiika mnporpamMmbl TpPOU3BOJAUTCS C
TEKCTOBOTO (aiina Setting, mpeacTaBIEHHOTO Ha puUC. 8.

E| OB vekToE: 3
T

3

IIOMOII[BIO

Puc. 8. TecToBass crpaHuna s HACTPOWKU MPOTPaMMBI.
Hactpolike MoryTt mojjexarb: Ha3BaHHE IOCTa, MEPUO] OMpOca
JNAaTYUKOB (OH MOXeT MeHAThcsa oT 20 cekyHn a0 1 waca u Gonee),
Ha3BaHUE JAaTYUKOB (SENsors), MIKAIBl JAaTYUKOB, Pa3MEPHOCTHU
u3MepsieMbIXx BenmuuuH. B nmannbix (softcalibration) mms kaxkmoro
JATYMKA YCTAHABIMBAIOTCSH KOA(OUIMEHTH sl MOJTHHOMA 6-0
CTETICHH.
y=a6*x"6 + a5*x"5 + ad*xM + a3*x"3 + a2*x"2 + al*x + a0

31ech:
a0=A10 — cBOOOHBIN YiIEeH

al=Al1-ko3¢dunumenT npu x

a2=A12- kospdunueHT npu x"2
a3=A13- kosppunuent npu x"3
a4=A14- kosddurueHT npu x4
a5=A15- kospdunuent npu x5
a6=A16- ko3 dunueHT npu x"6

[Ipu momouu k03(p(HUIMEHTOB 3TOr0 MOJIUHOMA, MOSBISAETCS BO3MOXXHOCTH BHOCUTH

MOMpPAaBKU HA HEJIMHEWMHOCTh Mepeaadyd AaHHBIX JaTYMKaMU, JieJlask UX JaHHbIe B JIMHEHWHOM
MPEACTaBICHUU C MUHUMAJIbHOM MOTPEIIHOCTHI0 OTOOpaKEHUSI.

Jlist msiToro (BHPTYaIbHOTO JATYMKA) STUM IMOJTMHOMOM MOXET OBITh 3aoxeHa Gopmyna,
HaIrpuMep, TEKYIIEro pacxo/ia B 3aJJaHHOM CEUEHUU pyclia WU UHOM MoKa3aTelNb.

OKHO nmporpaMMbl OIpoca JaTYUKOB MOKA3aHO HA PUCYHKE 9.
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7 Tlpoekr AnTona RoHcTanTHHoEHYa Ye pHbie Ba), Tauenr: 2009 : E 1

MocneaHele NoAYYEHHEIE AaHHEIS

MNocr | Mara v spems | Yposers_ [om] | Teraneparypa, [00] |Myrhocte_ [rrdnurp]| Cone, [mrdnurp] | Pacxan, [m34c] |

00~ [T W) (M= D0 @

Mepriog 20 cek. ==== 1 olimkhon@mail re
=T - - e e

MokasbiaTe AanHse ot Mocra Me | 101 M
F.oa fasel | BpemAa ‘ Mocr N2 |D.1 Bricora, [cr] 500 ‘D.E Terneparypa, [0C] 19.59 |£l3 MyrHocTe, [tr/nurp] 9.39 |D.4 Cane, [Mrinqrp] 19,99 |£l5 Pacxon, [kr/c] 500 ‘ M
_ 5415 30.11.2009 10:46:59 101 43,0108 59734 0 0 43,7661
5416 30.11.2009 10:47:14 101 42522 59734 1] 1] 43,2687
: 5417 30.11.2009 10:47.39 101 42,0332 59794 ] ] 427714
5418 30.11.2009 10:47.59 101 42,0332 5,933 0 0 42,7714
: 5479 30.11.2009 10:48:19 101 42522 5933 1) 1) 43,2687
5420 30.11.2009 10:48:39 101 42622 5.9734 0 0 43,2687
: 5421 30.11.2009 10:48:59 101 42522 5933 1) 1) 43,2687
5422 30.11.2009 10:43:14 101 42622 E.0185 0 0 43,2687
: 5423 30.11.2009 10:4%:39 101 42522 5933 1) 1) 43,2687
_ 5424 30.11.2009 10:43:59 101 42522 E.0185 0 0 43,2687
5425 30.17.2009 10:60:19 10 42,0332 5,933 0 0 42,7714
: 5426 30.11.2009 10:50:39 101 43,0108 E.0185 0 0 43,7661
5427 30.11.2009 10:50:59 101 42 522 E.0185 0 0 43,2687
O suslaniinsiosids |0 seal o 0 5
hd
Kongo sanqced 3246 olimkhani@rmail.

Puc. 10 - Oxno nporpammsl Centr pe3yabTaToB onpoca 4-X TaTYMKOB U 5-TO
BUPTYaJIbHOTO JaTYUKA

< AIFpatpHr daTdnka izl i ]

==

Macuras| [T v | 2211200933802 | [[Mepeimu | [Koruposars] a

08.11.2009 338:02 Mpadik gaTuuka Met NMocta M2101 08122009 3 38:02

soof—
a0t
a0
zas0d----
Bamf---
g 2504
2 200 -
& 150 -
100§ -
a0-
N

29.11.2009 11:50:34 §
30.11.2008 1 0:07:5

Bpema

olimkhon@@mail ru

Pucynok 11 - I'paduk HaKOIJICEHHBIX TAHHBIX 32 MECSI]
[Toanmporpammoii  Centr mNpoW3BOAUTCS HMMIOPT MaHHBIX u3 ¢aiinma Database wu
MpPEACTaBICHUE PE3YIBTATOB B rpad)iueCKOM BHJC 3a MEPUOI.
BriBOABI

[IporpaMmMa ©  KOHTpOJUIEp C JAAaTYMKOM TMO3BOJSIOT  CO3JaTh  OTHOCHUTEJIHHO
VHUBEPCAIBHYIO CHCTEMY TMPEICTABICHUS MJaHHBIX C JaTYUKOB, KOTOPBIE MOTYT OBITh
MpakTUYeCKu J000ro Ha3HAUYeHWS M HUCIOJNb30BAaThCS B PA3MYHBIX HAyYHBIX U
MIPOU3BOACTBEHHBIX IENAX.

-202 -



YJIK 621.65

TEOPETUKO-MHOXXECTBEHHAS! MOOEJIb HACOCHOMW CTAHLIMU,
OCHALLEHHAA OCEBbIMU MOBOPOTHO-JIONMACTHbIMUA HACOCHbLIMH
ArPErATAMU

M. Hcaxkoe
CAHUUPH um. B.J[. ’Kypuna

Jliig onpenieneHus pexxUMOB pabOTHl HACOCHOTO arperara, pH pa3JInyHbIX yriax
pa3BopoTa JIONACTeN 0CEBOro Hacoca, HEOOXOAMMO UMETh UX Harpy304HbIE XapaKTEPUCTUKU
N=f(Q). X MOXHO TIOCTPOHTb, UCIIOJIb3Ysl YHUBEPCAIbHYIO XapaKTEpPUCTUKY Hacoca [1 - 2], rae

npuBeAeHbl 3aBucuMoct H = f(Q) u n = f (Q) no u3zBectHOU (PopmMysie MOIITHOCTH Ha BaTy
HAaCOCHOTO arperara

OH
N=eg= (1)
rjae:
QO - pacxon Hacoca;
H - namop Hacoca,
n - Ko3(PUIHEHT MOJIE3HOTO JeUCTBUS Hacoca.

Pacxonnas xapakTepuCcTHKa HACOCHOTO arperara 3aBUCUT OT H BBICOTHI MOJAbEMA U OT
yrja pa3BopoTa JonacTteu ¢

0=0(H, ), 2)
rae:

H - BpICOTA TOJABEMA;

1) - YTOJI pa3BopoTa JIOMACTe Hacoca;

0 - pacxo/J HaCOCHOIO arperara.

B karanorax u cnpaBo4HMKax pacxojHas XapaKTepUCTHKa OCEBOI0 Hacoca 3aJaeTcs B
BHJIE CEMEMCTBA KPUBBIX IIPU PA3IMYHBIX yriax pasBopora jonactei (puc. 1)

0'=0"(H ¢)i=1,...N

rae:
@' - yroi pa3BopoTa JIONACTEN, COOTBETCTBYIOIINHT [ -Oi KPHBOIA;
N - KOJIM4ECTBO KPUBBIX.

DKCIUTyaTallMOHHbIE XapaKTePUCTUKU HACOCHOTO arperara MpecTaBiIeHbl B BUJIE

ceMelcTBa KPUBBIX, 3aBUCAIIUX OT BBICOTHI IOAbEMA BOABI ITPHU PA3JIMYHBIX YIJIaX pa3BoOpoOTa
JionacTei pa60qer0 KoJieCca 0CEBOIo Hacoca

i _ | —
Q) =Q45, Y2, , i=1.,N (3)
rie:
1 .
(0F i=1.,N; G=1..J)
0 H =1 N - MHOKECTBO, XapaKTEPHU3YIOLIEE PACXOJHBIC
HQ ¢ i 1=1,..,1V,
‘ XapaKTEpUCTUKHU HACOCHOTO arperara,
¢z J = l’ ’Ja
1 .
77] 1_1; :Ns 0=1’ 9‘])
- MHOKECTBO, XapaKTepHU3yIOLIee
Qe =1H, i=1..,N; HHEPreTUUYECKUE XapaKTePUCTUKU HACOCHOTO
?, j=1..J, arperara;
9 - YTroJI pa3BopoTa JIOMACTe, COOTBETCTBYIOUIUM j - O KPUBOIA;
1 - KIIJ I - TO HACOCHOI'0 arperara Jis J - Ol KPUBOH.
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y
H m
§8% 94}564
Lz Pl R
22,0 ~ ;. \/‘\ RKR%
= T~ N 7
AR NS T4 >
20,0 AN RN RN
18,0 \\ "/\\ \\I\ \{~‘ I \\"‘ 2
N N N ¥ = N
DU N N N NS AN
16,0 \\‘_ ] \\ - N N \\:-
SANRAELAGHAND Wik SANAWY
14,0 ~ NN NN
N NS <+
NN = N W EENED @)
120 NEEIN e
\ \\ N N \\ )
0o ANER\NE AEANG
o [— ‘\\ \\ 4%
8,0 0 B S 2
6,0
0, m3/c.

>

24,0 260 280 30,0 32,0 340 36,0 380 40,0 420 44,0
0,27 0,30 0,35 0,39 043 0,48  Ahyy, m

v

Puc.1 - Pacxonnas xapakrepuctuka Hacoca tuna OIT 11-260 OT'.

Jomyctumas obnacte D paboThl HACOCHOTO arperara B koopauHatax Q-H ompenensercs
CIEAYIOIMMH BHEIIHUMH I'PaHUIIAMHU

i _ i max i
Dl max QT M QH.Q#"
i _ I min i
Dl min QT M QH_Q,(/,’ (4)
i _ i
D2 max ‘QH,Q,gamax‘
i _ i
D2 min ‘QH,Q,(pmin’
rue:
Qe Crmin —XapaKTEPUCTHKA TPYOOIPOBOJA IIPU MAKCUMAIIBHOM 1 MUHHMAaIbHON
TE€OMETPUYECKON BBICOTE MOABEMA;
Omaxs Prmin — MaKCHUMaJIbHbI 1 MUHUMAJIbHBIN YTIJIbl pa3BOPOTA JONACTEN OCEBOTO HAcOCa.

BricoTa mogbema (CTaTUCTUYECKUI HAMOP) HACOCHOTO arperara onpeaesieTcs: Kak
Pa3HOCTh YPOBHEH BEPXHETO U HIKHETO Obe)a HACOCHOMW CTAHITUU:

H = 755 _ Hp (5)
rjae
Ze6 — OTMETKa YPOBHsI BOJbI BepxHero oneda,
Zus - OTMETKa YpOBHS BOJABI HUKHETO Obeda.
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XapakTepHuCcTHKa MOTEeph HArmopa B TPyOOIPOBOIE HACOCHOM CTaHLIMU MPEICTABIICHA B
KaTajorax-CcripaBO4YHUKAaxX B BUAC Q)YHKHI/IOHEL]'II)HBIX KPHUBEBIX, 3aBUCAIINUX OT MOJa4Y1 U BEICOTEI
ImoganrcMa:

o' J=1.,J; (i=1.,N), N<M

Qi: ]. R 6
Y o\HD J=1 .7 ©)

rie:
Oji - apTYMEHT HaIlOPHOW XapaKTEPUCTUKU TPyOOTIpoBOa, T.€. Ioaua
[-TO HACOCHOTI'O arperara;
K - KOJIMYECTBO TOYEK B HAIIOPHOUN XapPaKTEPUCTUKE;
N - KOJIMYECTBO pabOTAIONIUX HACOCHBIX arperaTos;
H,=H+VH; - GyHKIMS HATOPHOM XapaKTEPUCTUKHU;
VH; -1otepu Hamopa.

Ecnu 3agannbie 3Hauenns Q u H pacnonoKeHsl BHYTpH 001acTu D , TO CUUTAETCS, YTO
TpeOyeMblil pacxo/l BOJbl MOKHO 00€CeUHTh JaHHBIM arperaTom, B IpOTUBHOM Clly4ae 3TOT
pEXKUM HEBO3MOXKHO PEaIN30BaTh NaHHBIM arperatoM. [Ipu paboTe HECKOIBKHUX arperaTros,
IPaHUIIBI JOYCTUMOM 00JaCTH ONPEEAI0TCS CYMMUPOBAaHUEM PACX0JI0B B 'paHUIIax obJacTei
MIPU MOCTOSHHOM BBICOTE MO IbEMA.

Pacxon, manomerpuueckas Beicota moareMa u KIIJ[ paboTaromiero HacocHOTo arperara,
T.€. COCTOSIHUE KaXKJI0OTO pabOTarIIer0 HACOCHOTO arperara, XapakTepus3yeTcst TPOUKOU: (2,4, Zus,
@pi) TIE: @,; —yroJ pa3BopoTa JIonacTeil i-ro paboTaromero oceBoro Hacoca. CiaenoBaTenbpHoO,
pacxon u KIIJ] i-ro HacocHOTro arperaTta onpeaenseTcs U3 BhIpaKeHHH

2,0, H,)=(2 N 2y0,) " 2y0,

C Q; ™

P=0 Ly, <9, y,,
JlaHHO€ BBIpa)XEHHUE MPEACTABIIICT COO0M MepeceueHre KpUBOl MOTEpH Haropa Ha
TpyOOIPOBO/IE M PACXOIHOM XapaKTEPUCTUKHU arperaTos, pabOTAIOIMX MPH 331aHHBIX @) —
yriax pa3Bopota jomacreii oceBoro Hacoca. Touka Q,' (H,', Q,') — siBisiercst pabodeit TOUKO# i —
r0 HACOCHOTO arperara.
OOGuuii pacxo/ u OTpeGIisieMast MOIHOCTD JIJIsi HACOCHOM CTaHI[UH B II€JI0OM
ompeeNsieTcs Kak aredpandeckue CyMMBI PACXOJI0B M MOIIHOCTEH paboTaloIero arperara

Oue = 205 Nye = 2N, (8)
ieN? ieN?
rae:
N, - MOIIIHOCTb I-I'0 HACOCHOTO arperara.

B Hacrosee BpeMs AJ1s1 allIPOKCUMALIMU PACXOAHBIX XaPaKTEPUCTHK HACOCHBIX
arperatoB yJ100HO MPUMEHSITh COBPEMEHHbIE METO/IbI, UCIIOJIB3YIOLIUE PAa3IMUHbIe QUHUTHBIC
MOJIMHOMHAJIbHBIE (PYHKIIHH.

Hm(x,y)zkéoak,xkyl, )
re:

X,y - apryMeHTbl (DYHKIIMH OT JIBYX NEPEMEHHBIX, B HAIIIEM CJIy4ae OHH MPEJICTABIISIET
co0oii Harop BOJBI U YTkl pa3BOPOTA JOMACTEH OCEBOTO Hacoca. B nanHom
ciy4yae 00J1acTh OnpeeeHusl pacXoJHON XapaKTepUCTUKH pa3OouBaeTcs Ha
TPEYrOJIbHBIE 3JIEMEHTHI.
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Hanpumep, npu TuHEiHON anmpoKcUMaIiy IByMepHOH (QYHKIIMU HA TPEYTOJIbHUKE
(m=1), UHTEPTIOJISIITUOHHBINA MMOJIMHOM UMEET CJICAYIOITUNA BUJT

3
Hm(xﬁy):al+a2x+a3y:§l]i pi(x ), (10)
rae
U;(i=1,2,3)  —3HaueHus annpokcumupyemoi pynkuuu U(X, y) B BepuImHax
TpeyrojbHUKa p;,
a
1 D
Pi(y) = —— (1 + X +&yy) = —, (11)
Cjkl Cjkl
rjae
T=XKY1 = ViXi, Ski=Xk = YV, Nki=Yk = Vi,
I x y Lox,
D, =detf|l x, y, | Cy=detll x, y, |, (12)
L x, y L x, y
IIpuuem
G.k1) — IpoU3BOJIbHAS TlepecTanoBka us (1, 2, 3),
a |Ciul - YABOEHHAs IJIOWIAAb TpeyrojabHuka P;P,Ps;

HETPYJIHO 3aMETUTh, YTO

b o=k 13
Pi(x,p,) = 0 (k) 1<) k<3 (13)

AHaNOrM4YHO alIpPOKCUMHUPYsI XapaKTEPUCTUKHU TPyOOIIPOBOJA OJJHOMEPHBIMU
(UMHUTHBIMU MTOJIMHOMHAIBHBIMU (YHKIIUSMHU, MOKHO aJITOPUTMHUYECKH ONPEAETIUTh pabouyio
TOYKY KaK IIepeceueHre JBYMEPHON U OJHOMEPHOH (DyHKIIHH.

Takum o0pa3zom, pexuMbl pabOThl HACOCHOW CTAHIIUHU, OCHAILICHHONH OCEBBIMU
ITOBOPOTHO-JIONIACTHBIMHA HACOCHBIMU arperaramMu ONpPeesaOTCs aITOPUTMUYECKU U
IIPEACTABISAETCS B BUIE

5 5 )

1 1 1
i=1,...,6 14
NHC_Fi[ HE BB (N NP P)]’ (14)
i ) Zi ’Zi s 2700 9¢i
rae:
F/ Fy - aJITOPUTMHUYECKHE ONEPATOPHI,
(Ni, N, @f ) - TpOiiKa, XapaKTepHU3yIOLIasi COCTOSIHIE padOTaIOIINUX HACOCHBIX

arperatos.
JINTEPATYPA:

1. ®nopunckuit M.H., Peiuaros B.B. Hacockl u Hacocusie ctanuuu. — M.: Kosoc. 1967. —

336 c.
2. Hacocsr oceBbie Tina «Py», «OIl» u nentpobdexusie Tuna «By»: Katanor —cnpaBoYHUK.

- M., 1970. — 41 c.
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V]IK 631.4

COOEPXAHUE NMUTATEJIbHbIX SNEMEHTOB U COJIEBOU PEXUM
Nno4B HA OlNbITHOM YYACTKE «XABUB-UITXOM»

X.A. Mamasicarnoe
CAHUUPH um. B.J[. ’Kypuna

ConeBoit cocTaB OMBITHOIO y4yacTKa IMOKAa3bIBAET U3MEHEHUE CTEIIEHHU 3aCOJIEHUS TOYB BO
BPEMEHH, OTpa)aeT HWHTEHCHUBHOCTh W3MEHEHUsS €€ TMOJl  BIUSHUEM  OpPOIICHUS
CEJIbCKOXO03MCTBEHHBIX KYJIBTYD.

Ucxons w3 »9toro, Obula HamMeueHa CcojeBas CbEMKa IOYB JO0  IOCAAKH
CEIbCKOXO03AMCTBEHHBIX KYJIbTYpP B JIBYX TOukax (puc. 1), a obmas mo ceBooOOPOTHOMY OO
CheMKa cJieaHa B mecTu Toukax. [lockonbky HaMu HccienoBaTelbckue paboThl BEUCh TOIBKO
B (epmepckoM xo3siiicTBe «XaOuO-Mnxom» aHanmu3upyem J[Be TOYKH, T.e. 2 u 6. OOmwue
MOYBEHHBIE 00pa3Ibl Opayin uepe3 ompeaeieHHoe pacctosHue 10 riayounsl 150 cm. [louBeHHbIe
aHAMHM3bl BBINOJTHSUIM COTPYAHUKU Ja0OpaTOPUU TOYBEHHBIX HCCIEJOBAHUNA U MPOMBIBOK
nactutyra CAHUWPU. Pe3ynbpTaThl aHanmn30B NpuBOAUM B Taom. 1-3.

1150m
330 E
2 ] 7
! Mau.mu KaH (M-1) ®/ S 3
20m 500 m g =1

475 m 1475 m

¥

Puc. 1 - Cxema ceBo0OOpPOTHOrO MaccuBa opoiraeMoro MamuHoi «Valleyy ¢ pacnonoxenuem
MOYBEHHBIX pa3pe3os: 1, 2, 3,4, 5, 6 — mouBeHHbIE pa3pe3bl; 7 - BOJOBBINYCK; 8§ - HACOCHAs CTAHIUA;
9 - cOpocHOE COOpyKEHHE.

Tabnuna 3-XapakTepucTuka MOYBOTPYHTA

ObbemMHas [Topucrocts
I'opuzoHrT, T'ymyc (B Onenka
Paspes naTa oM Mmacca, (B mporueHTax npoueHTax) vMvea
r/cm’ 0T 00beMa) pont yMy
0-30 1,52 43 1,33 Cpennsis
2 12.07.2004 30-70 1,52 43 1,19 Cpennss
70-150 1,58 41 0,95 Cpennsist
0-31 1,5 43 1,02 Cpennsist
6 12.07.2004 31-69 1,52 43 0,89 bennas
69-150 1,61 40 0,71 bennas
Cpennee 0-150 1,54 42,17 1,02

Kak BuauM U3 3THX TaOJIKLL, TOYBBI HE OYEHb 3aCOJIEHBI, @ IOUYBEHHBIN MOKPOB HAXOJUTCS
B MUHTEpBAJIE OT JIETKOrO CyrJuHKa 10 cynecu. Ilnonopoane nmousel — OT HU3KOTO A0 CPEIHETO,
00BbEeMHBIN BeC TOYBHI KoJieOeTces B mpenenax ot 1,51 mo 1,61 r/em’.

B anpene 2008 roma Hamu ObUIM B3ATHI MPOOBI MOYBBI C XJIOMKOBOTO W IMIICHHYHOTO
nosieil. AHanu3bel ObUIM clienaHbl B JjlabopaTopuu JIKM3aKCKOrO YHpPABJIEHHUS MEIHOPALUU.
Pe3ynbpTaThl aHANM3a NPUBOJUM B Tabd. 4.
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Tabnuna 4- AHann3 TOYBEHHBIX XapaKTEPUCTUK 110 KOMIOHEHTaM XJIOPA U MJIOTHOTO

ocCTarkKa
Homepa Topu3onT, InoTHbIH Xop, Tum
TOYEK naTa OCTaTOK
cM ’ (B mpoLeHTax) | 3aCOJEHUS
(B mpo1eHTax)
0-30 0,30 0,018 Ouenn
1 - xJomoK 16.04.2008 30-50 0,405 0,028 craBoe
50-100 0,840 0,026
0-10 0,40 0,011
10-20 0,30 0,018 OueHb
2 - XJIOTIOK 16.04.2008 70-80 0,40 0,019 cnaboe
90-100 0,412 0,021
3 - XJIOTIOK 0-30 0.325 T Ouenn
16.04.2008 30-50 0,505 0,023 crnaboe
50-100 0,60 0,023
Cpennee 0,449 0,0217
0-30 1,05 0,024 OueHb
4 - mmeHuna 16.04.2008 30-50 0,715 0,018 caGoe
50-100 0,60 0,018
0-10 1,19 0,026
10-20 0,40 0,018 OucHs
5 - mmeHuna 16.04.2008 30-40 0,60 0,016 caGoe
40-50 0,60 0,019
80-90 0,70 0,019
Cpennee 0,732 0,0198

Kak Bunum u3 Tabi. 4, IIOTHBIA OCTaTOK HA XJIOMIKOBOM TI0JI€ KOJIeOJeTCsl B mpeaenax oT
0,30 mo 0,804 %, B ToM uucne xjgop — ot 0,011 no 0,030 %. DTu HaHHBIE MOKA3BIBAIOT, YTO
MOYBBI OTHOCATCS K THIY «O4YeHb ciaboe 3aconeHue». Ecim CcpaBHUTH TIOYBCHHBIC
XapaKTEPUCTUKHU 3aCOJEHHOCTH ¢ AaHHbIMU 2004 ropa, M3MEHEHUS B TE€UEHUE YETHIPEX JIET HE
OYEeHb OOJIBIIHE.

AHanu3pl TOKa3bIBAIOT, YTO IUIOTHBIM OCTAaTOK cran Oombiie Ha 9,32 %, xjopa crajio
oonpmie Ha 0,013 %. 3TO MOKHO OOBSICHHUTD.
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Tabnuua 1-MexaHUYEeCKUN COCTAB OYBBI

Hcxonubie lopmzonT, | Bec dpakium (MM), B IpOIIEHTaX Ornenka
TOUYKHU cM no KaunHckomy
U naTa >0.25 0.25-0.10 | 0.10-0.05 | 0.05-0.01 0.01-0.005 0.005-0.001 | <0.001 TJIHHA
2 0-30 8,6 8,3 42,6 18,1 4,6 8,6 9,2 22,4 Jlerkuii CyriimHOK
11-12. 07. 30-70 3,6 6,5 50,3 19,3 3,6 8,2 8.5 20,3 Jlerkuit cyrnuaok
70-150 6,7 5,7 45,6 20,2 6,9 7,6 7,3 21,8 Jlerkuit cyrnuaox
6 0-31 11,0 8,5 53,7 12,9 2,2 5,3 6,4 13,9 Cymech
11-12. 07.
31-69 7,1 13,5 62,5 7,1 2,0 6,8 1,2 10,0 ITecox
69-150 6,.8 8,0 53,9 15,9 3,8 49 6,7 15,4 Cymech
0-150 7,3 8,4 51,4 15,6 3,8 6,9 6,5 17,3
Tabnuna 2-XuMUYECKHH COCTAB MOYBLI
Pazpes u T'opu3soHT, [InoTHEBII Conepxxanne B % W MIIT/IKB, Ouenka
Aara M OCT4TOK HCO; Ccr SO"4 Ca" Mg" Na-K
0,009 0,01
2 0-30 0,113 0.147 0.282
0,009 0,015
11-12.07. 30-70 0,088 0,147 0,423
2004 r. 0,012 0,02
70-150 0,948 0.197 0.564 14,289 10 2712 2.131 CpenHe3acoacHHbBIC
0,012 0,015 0,296 0,025 0,015 0,031
6 0-31 0,467 0.197 0.423 0.156 425 1232 1,348 Cnabo3acoyeHHbIE
0,012 0,015 0,493 0,025 0,06 0,043
11-12.07. 31-69 0,712 0,197 0,423 10,254 425 4,932 1,847 CpeaesacoCHHbIC
2004 r. 0,009 0,015 0,58 0,035 0,087 0,078
69-150 0,83 0.147 0.423 12.064 1,75 7151 3.393 CHuIIbHO3aCOJICHHBIC
0,0105 0,015 0,456 0,028 0,054 0,051
CpeAIA 0-150 0,526 0,172 0,423 9,191 4,838 4,007 1,744
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3a mepuojJ OKCIUIyaTallMd TIOJUB  CEJIbCKOXO3AMCTBEHHBIX KYJIBTYpP MPOBOJIUIIHU
CMEIIIAaHHOW BOJIOW, T.€. JAPEeHaXHOW u cOpocHod u3 T-1, a W3-3a MOMYIIEHHOW OIIMOKH B
MPOCKTE OCHOBHOW Tpaccel kKaHama JIM-1 He Obun obecmeuern Bomoit M-1. IloctpoeHHas
HAaCOCHasl CTaHIUS /IO CeTo BpeMeHH He padotaeT. depmep yuactka «Xabuo-Mnxom» Ha T-1
YCTAaHOBUJ HACOC, P TMOMOIIY KOTOPOrO MPOU3BOAMII MOJa4y BOJBI B OCTOHHBIM KaHan. U3
ATOT0 KaHalla UCIOJb30BaIM BOAY Ha OOPO3AKOBBIM MOJKB U MOJUB J0XKIAEBAHUEM IMIIEHUIIBI U
XJIOMYaTHUKA.

AHanu3 MPUBEIEHHBIX JAaHHBIX MOKAa3bIBA€T, YTO THUIl 3aCOJICHHS IMOYB - CYyJb(aTHBIH.
[Ipu ompeneneHN 3aCOJICHHOCTH TOYB HCIOJIL30BAIM MATUOAUTPHYIO IIKANTY OLEHKU CTENEHU
3aCOJICHUS MOYBHI (TabII. 5).

Taomuma S-ITarubamipHas OIeHKa CTEIIEHN 3aCOJIEHUS ITOYBEI

CopnepxaHue coJield B BO3AYIITHO-CYXOU IMOYBE
bann CreneHs 3acoieHUs
- HOUBDI KOpPHEOOHTaeMOro ciiosl (B MPOLEHTaX)
[InoTHBIN OCTaTOK Xgop CI' Cynbdar SO",
1 OYeHb cinabast 0,4-0,8 0,01-0,04 0,18-0,36
2 ciabast 0,8-1,2 0,04-0,10 0,37-0,54
3 cpemHss 1,2-1,6 0,10-0,20 0,54-0,72
4 CUJIbHas 1,6-2,0 0,20-0,30 0,72-0,96
5 COJIOHYAK 2,0-2,5 0,30-0,40 0,96-1,20

Kak BumHO M3 mpuBeneHHOM Tabi. 3, TyMycC Mo closiM HaxoauTces B mpenenax ot 0,71 mo
1,33 %. B HWXHHX CIOSIX MOYBBI I'yMyC O€IHBIH, a B BEPXHHX CIOSIX — CpelIHEe COCTOSHUE.
31ech OTMETUM, YTO JAJis OOOralieHHsl NOYBbI HY)KHO BHOCUTh OPraHMYECKHE BEILECTBA, T.€.
MECTHBIE U MUHEPAJIbHbIE YA0OPEHHS.

OCHOBHBIMU TOKa3aTeNIMHU IJIOJOPOUS MOYB SABJISIOTCSA T'yMYC U a30T, Gochop u Kamuil.
CognepxaHue  TNOJBUIKHOIO docdopa, U3BJIIEYEHHOTO W3  OMNBITHBIX  00pasloB
AKCIIEPUMEHTAIBLHOTO y4YacTKa, HaXOIWUTCS B mpenenax 8§,6-19,6 MI/kr, a COCTOSSHUE - OYCHb
Huzkoe. Coaeprkanue MoIBHKHOTO Kanus B npeaenax 138-236 mr/kr.

Jlig onpeneneHus 3anaca cojeil TpyHTa UCIOJIb3YEM CIEAYIOUIYI0 GopMyy:

_10000-h-a-c
100
rae 10000 — momanb 0OAHOTO TeKTapa, Mz;
h - MOIITHOCTH TOPU30HTA WJIU CJIOSI TIOYBHI, M;

0 - 0OBEMHBIH BEC TIOUBbI, T/M’;
C - coliep>KaHHe cojiel B mouse, %o.

, T/ra

[To nanHBIM TabJI. 2 TIOJCUYMTAH 3aMac COJIeH, KOTOpPbIE MTPUBOIITCA B Ta0. 6.

Tabnuna 6-Cozneprkanue 3amaca cojieil B hepmMepckoM xo3sicTBe «Xabud-Minxom»
710 TIOCEBA CEIIbXO3KYIBTYP

3anac cojel, T/ra CymmMma
Ne Tl'opuzont, | Cymma coneit TOKCUYHBIX U
TOYKH cM (B mponeHTax) CL TOKCHYHBIE | HETOKCUYHBIE HETOKCHYHBIX
coJieit
0-30 0,019 0,861 - - 0,861
2 30-70 0,024 1,46 1,46 - 1,46
70-150 1,001 126,53 90,88 35,65 126,53
0-31 0,394 18,44 15,12 3,32 18,44
6 31-69 0,648 37,43 30,04 7,39 37,43
69-150 0,799 104,20 78,77 25,43 104,20
Cpennee 0-150 0,481 48,15 43,25 17,95 48,15
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Kak BugHO 13 Tabi. 6, B pepmepckoM xo3siicTBe «Xabub-Mnxom» 3anac cosueit mo cnosim
MOYBBI BRITJISIAUT CIEAYIOIUM 00pa3om:

- Xnop xonebnercs B mpeaenax 0,861-126,53 1/ra, a cpenHee B MOIyTOPAMETPOBOM CJIOE
cocTasisaet 48,15 1/ra.

- Conep:kaHne HETOKCHYHBIX coJiell konebnercs B mpeaenax 3,32-35,65 1/ra, a cpenHee —
17,95 1/ra.

31ech HaJ0 OTMETUTh, YTO B OCHOBHOM B HIIKHEH 4acTH paspesa coisieil Oousblie, 4eM B
MaxoTHOM cijioe. CymMMa TOKCHYHBIX M HETOKCHUYHBIX COJIEM COCTAaBISAET HA I'EKTap B CPEIHEM
48,15 t/ra. Crnenyer OTMETHTb, YTO IOCKOJIbKY TOKCHYHBIE COJM B OOJBIIMHCTBE CIIy4acB
HaxoJsATCS B HM)KHEH 4acTH MOYBbI, OHM HA PAaCTEHUs HE BIUSIOT, U MO3TOMY PACTEHHUS PACTyT
HOPMAJIBHO.

Bce uccnenoBarenbckue paboThl MPOBOJIUIUCH B YCIOBHSX (pepMepcKkoro XxoszsiicTBa
«Xabub-Nnxom» JIxxuzakckoro paiiona J[xu3akckoit obnactu. Ilepen moceBoM mieHUIbl copTa
«YUunnaku» B mouBy BHOcUIICS aMmModoc B kommdectBe 100 Kr/ra, a OCTaBIIMECS MUHEPATbHBIC
ynoOpeHuss BHOCHJINCH o1 MIIeHUIly BecHoil. Hopma ceBa mmenwuiisr 230 kr/ra. Beero mocessHo
nmeHuIsl — 21 ra, a xjaonyaTtHuka — 9 ra. MuHepanabHbIe yIOOpEHHUs 32 BET€TaIllMI0 BHOCUIIN JIBa
paza (150 kr/ra u 160 kr/ra). Kpome 3TOro eme BHOCHIM MECTHBIE ynoOpeHHs (HaBO3) B
cpenHeM 6 T/ra.

B uccnenoBaHusax npuHUMaIM CXEMY ITOJNMBA s MIIEHUIB! 1 X2x 1 n cXxeMy BIaXXKHOCTH
65x75x65. B pe3ynbraTe ucclieIOoBaHUN MOJydeHa OPOCUTENIbHAsT HOpMa OpyTTo 6667 M°/ra, a

HopMma HerTo — 5019 M°/ra. IIpu 5TOM ypOXKaWHOCTH HaA IIOJIMBHBIX YyYacTKax IIOJyd4eHa
clIeyroIas:

o Ha nonuBnom yuactke 10 ra — 27,85 u/ra

o Ha nonuBHoM yuacTke 8 ra — 27,16 n/ra

° Ha monuBHoM yuactke 3 ra — 25,11 1/ra.

Cpenssisi ypoKaitHOCTB NpU 00pO37AKOBOM mosinuBe coctapisier 26,71 n/ra. KII/ Texauku
IoJIMBa B cpelHeM 3a Bererauuto nonydeH 0,75. BeretanuoHHbI mepuHo] MUIEHUIBI COpTa
«YUunnakm» cocraBun 245 naeil. Koadduument BomomoTrpeOieHHsT COCTaBWJI B CPEIHEM
231 M/, 3a HEepUOJ| BEreTallud cymMma oOmero termia cocraBuia 2697°C, a cymma
s¢dexrusnoro temia (6onee 6°C) cocrasuna 1757°C.

JIUTEPATYPA:
1.Hepo3un C.A. — Meroauueckue UWHCTPYKIMM K BBINOJHEHHUIO J1a00paToOpHO-
MPAKTUYECKUX 3aHATHI 110 Kypcy «CenbCKOX035MCTBEHHbIE Menopanuuy. - TamkeHnt, 1978.
2. HaGueB A.H. — Ouenuth 3((PEeKTUBHOCTb HCHOIB30BAHUS YCOBEPIICHCTBOBAHHBIX

JOKJIEBAJILHBIX MAIIMH MPU OPOIIEHUH OCHOBHBIX CeNbX03KynabTyp: Otuer HUP / CAHUUPU,
Orts. ucn. Hadbues A.H. - Tamkent, 2008.
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V]IK 631.3

PA3SPABOTKA HOBOW TEXHOJIOIM'MN OBKALUUBAHUSA
KONNEKTOPHO-APEHAXHbIX KAHAIOB OT NFPYEOCTEBENIbYATOWU
PACTUTEJIbHOCTHW C LEJIbIO MEITMOPATUBHOIO YNYYLUEHUA
OPOLWIAEMbIX 3EMEIb

11.X. Paxumos, O.A. Mypamoeg
CAHUHUPH um. B.J]. ’Kypuna

O} heKTUBHOCTh HCTOJIB30BAHUS OPOIIAEMBIX 3e€MeNlb B Y30EKHCTaHE B 3HAUYUTEIbHOU
MEpe ONpEeNeNsieTCs  COCTOSHHEM  KOJUIEKTOPHO-APEHAXKHBIX W OpPOCHUTENIBHBIX  CETEH.
[Topnepxkanue WX B PpabOTOCIOCOOHOM COCTOSIHHHM CBSI3aHO CO 3HAYUTENbHBIMH 3aTpaTaMu
MaTepHaIbHbIX U TPYAOBBIX PECYPCOB.

CyllecTBYIOIKNE TEXHOJOTHMM OYUCTKH KaHAJOB OT PACTUTEIBHOCTH OJHOKOBIIOBBIMU
YHUBEpPCAJIbHBIMU 3KCKaBAaTOPaMH OOIIECTPOUTEIHLHOTO Ha3HAUEHUs, MPUHSTHIE B Y30eKucTaHe
B BUJlY OTCYTCTBHSI CIECIHAIM3UPOBAHHBIX TEXHUYECKHX CPEICTB M CIOCOOOB, MPUBOIAT K
W3MEHEHUIO MapaMeTpOB KOJUIEKTOPHO-APEHAXKHBIX M OpPOCUTENbHBIX KaHaioB. Co 1OHa u
OTKOCOB KaHAJIOB B OCHOBHOM BBIPBIBAIOTCSI BMECTE C pPACTUTEIBHOCTBIO TJIBIOBI TPYHTA
tonmmuo 1o 0,5 M. BceneactBue crnenu@UYHOCTH TEXHOJOTHYECKMX CXEM OYHCTKH OT
3alJICHHs, B TOM 4YHCJIEe OT 3apocuieil rpybocrebenbyaToil pacTUTENHHOCTH KOJUIEKTOPHO-
JPEHAXXHBIX W OPOCHUTENIBHBIX KAaHAJIOB SKCKaBATOPAMU-APATJIAiH pa3pyLIAlOTCd HPOEKTHBIE
pasMepbl TOMEPEYHOTO CEYCHHUST B CTOPOHY HX YyBelnuueHus (IMUpUHBI AHA, KodduuueHta
3aJI0KEHUS OTKOCOB, IIEPOXOBATOCTH M JIp. MapaMeTpPOB), YTO B CBOIO OYepelb MPUBOIUT K
CHUKEHUIO CKOPOCTHU JIBFXKCHHS U TJIYOUHBI BOJIBI B KaHAJE U, B UTOTE, K OBICTPOMY TOBTOPHOMY
3apacTaHyI0 M 3aWJICHUIO. YBEIUYUBAIOTCS €XKETroJHble 00BEMBbl JAOPOTOCTOSLIUX OYHCTHBIX
paboT KOJUIGKTOPHO-APCHAXKHBIX W OPOCHTEIBbHBIX KaHAJIOB, 4YTO B JadbHeiIeM Oyner
OTpa)kaThbCsl B HU3KOW PEHTA0ENbHOCTU CEIbCKOXO3SMCTBEHHOTO MPOU3BOJACTBA B IIEJIOM U B
NeSATeTbHOCTU (PePMEPCKUX XO3SMCTB B YACTHOCTH.

B nocnennue roasl ogHMM M3 Haubosee BaXKHBIX AKCILUTyaTAllMOHHBIX MEPOINPHUSATUH,
HaIMpaBJICHHBIX Ha MOJAEPKaHUE KOJIEKTOPHO-IPEHAKHBIX U OPOCUTEIbHBIX KAHAJIOB, SIBIISIETCS
OYMCTKA HX OT pPACTUTEIbHOCTH. Hamnume pacTUTENBHOCTH B KOJUIEKTOPHO-IAPEHAXHBIX H
OpOCUTEIBHBIX  KaHajdaX YMEHbBIAET JKUBOE CEUCHHE, YBEIMYMBACT KOADDHUIIMEHT
IEPOXOBATOCTH, YMEHBUIAET CKOPOCTh TEYEHUS M TMPOMYCKHYIO CHOCOOHOCThH, YCHJIMBAET
3alJICHHE, 3apacTaHue BHYTPEHHHX OTKOCOB HHUXE YPOBHS BOJIBI B KaHalaX, a Takxke Oepwm,
BHEIIHUX OTKOCOB M IPUJIETAIOIIEH MOJIOCHl OTUYKJACHUS U YBEIUYUBAET ITOTEPU HA UCIIAPEHHUE.

Bcé aTo 3aTpynHseT qocTyn K KaHally, clieI0BaTeIbHO, U €r0 HKCIUTyaTalUIo.

HccnenoBaHuss Ha KOJUIEKTOPHO-APEHAXKHBIX M OPOCUTENBHBIX KaHamax Y30eKucraHa
MOKa3alii, 4To:

- MarucTpaJibHble UM  pacHpeAeNuTeNbHble KaHalbl 3apacrator 10  65-70 %
MPOTS)KEHHOCTH;

- BHYTPUXO3SMCTBEHHAs KOJUIEKTOPHO-ApEHa)xkHas ceTh 3apacraet gm0 90-95 %
MPOTS)KEHHOCTH;

- pacTUTEIBHOCTh, C KOTOPOH NPUXOAUTCS OOpPOTHCS, B OCHOBHOM JEIHUTCS Ha TpHU
TPYIIIBL:

a) BOJSIHBIE PACTEHHUsI, Y KOTOPBIX KOPHH, CTEOJM U JUCThS HAXOASATCS B BoJe (plecr,
TIOTHK, BOASHON MOX, 4€pHas Tpasa, JIUIIAaW, BOJAOPOCIHU U Ip.);

0) MOJIyBOJSIHbIE PACTEHHUS, Y KOTOPbIX KOPHU HAXOASTCSA B BOJE, a CTEOENb HECKOJIbKO
BBICTYNAeT M3 BOJbI (KaMbINl, TPOCTHHUK, BOJASHAS TpaBa U JAp.). DTH PACTEHUS IOCTABISIOT
00JIbIIIe BCETO XJIOIIOT;

B) COpHBIE TpaBbl, pacTylue mo OeperaM KaHAJIOB U HA MPUMBIKAIOIINX K HUM 3EMIISIX
(6eperoBwie pacTeHuUs ).
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pybocmebenbHas pacmumersibHOCMb B 3aBUCUMOCTM OT MecTa npouspacTtaHus
Ha KaHanax nogpasfgensaeTrcsd Ha NOrpyXXeHHy B BOAY U HaABOAHY!O.

Tpocmuux mpouspacTaeT B Bojxe o rayowmssl 1,5-2,0 M. Bec pacTtutenbHOW Macchl
TPOCTHHUKOBBIX 3apocieit konebnercs ot 0,3-23 xr B ceipom Bujae, 10 10 kr ¢ 1 M B CyXOM BHUJIE,
BBICOTa cTebeit - oT 1,5 1o 7 M, TonmuHa crebneit - ot 2 10 30 MM, KOJIMYECTBO IITYK Ha | M -
ot 10 1o 1000 mit.

Kambiw — TpaBSHHCTOE pacTeHUE, KOTOPOE OBICTPO PA3MHOXKAETCS U MOXKET 3aXOJIUTh B
BOoAy Ha riyouny ao 1,5 m. Hununapudeckue, Moyt 6€3MUCTHBIE CTE€0IM, JOCTUTAIOT BBICOTHI
6onee 3,0 m. Coipoii Bec ero - ot 0,7 mo 5,7 kr, cyxoit - ot 0,7 o 1,0 kr c 1 M2, Kopuesas
cucTeMa TPOCTHHMKAa M KaMbllla pacrojaraercs Ha riayoune 0,4-0,5 M. MHoOroneTtHue KOpHHU
MOTYT Ipouspactarh Ha riayouny 1,5-2,0 m. KopHu, kak npaBuio, yroiieHsl. Jluamerp KopHen
1o cpaBHEHUIO co cTebaeM B 1,5-2,0 pa3a Gonbiie.

OO0mass TpOTSIKEHHOCTh KOJUIEKTOPHO-IPEHAXKHOM ceTH B 3eMisiHOM pycie B PVY3
COCTABIIAECT: MEXKXO3SIMUCTBEHHBIX KOJUIEKTOPOB — OKOJIO0 34800 KM, OTKPBITBIX FOPU30HTAIBHBIX
JPEH U KOJUJIEKTOPOB - 0K0J0 70000 KM.

Boabmoii TPyIHOCTHI0O B JKCIUIyaTalluM MeJHOPATHBHBIX CHCTEM sfBJsieTcs
BBINOJIHSIEMbIN  €KerogHo 00JbIOIi 00beM PpPadoOT N0 OYUCTKE OTKPBITHIX JApPeH H
KOJIJIEKTOPOB OT 3aWJieHHsl, ONJILIBAHUS U, 0CO0eHHO, pacTuTeabHOcTH. KoJuiekTopHO-
JApPeHAa’KHble KAaHAJbI 3apacTalT 3a4acTyl0 10 BCeMy IMepUMETPY H O4YHCTKAa HX -
Yype3BbIYANHO Tskesass onepauus. Ilpu 3amymieHHOM COCTOSIHMM W HeCBOEBpPeMEHHOM
OYHCTKe OCYLIMTEJbHAasl CeThb MOXeT MOJHOCTHIO MPEKPaTUTh CBOKW padoty. B ycaoBusix
AKAPKOI0 KJIMMATAa HA KOJLIEKTOPHO-APEHAKHBIX M OPOCUTEJbHBIX KaHaJaxX HalJionaercs
HHTEHCUBHBII POCT PACTUTEJIBHOCTH, CHOCOOCTBYIOIIEH YNPOYHEHHI) TPYHTa Ha [IHe
KaHaJIa 32 cYeT APMHPOBAHUSA ero KOPHEBOil CHCTEMOIl HA IIIyOMHY 10 2 M.

Haubonee BpemHo mpopacTaHwe €O JHA MU OTKOCOB KOJUICKTOPHO-IPEHAXHBIX U
OpPOCHUTEJIBHBIX KaHAJIOB BOASHON U MOJYBOASHON IrpybocTe0enpyaToil pacTUTENbHOCTH.

3apacTaHue >KUBOTO CEUEHMS MPUBOJAUT K CHUIKEHHUIO CKOPOCTH JBHMXKEHUSI BOJIbI, UTO
BIIMAET HA HUX TPAHCHOPTUPYIOUIYI0 CIIOCOOHOCTh M, COOTBETCTBEHHO, MOBBIIIAET YPOBEHb
TPYHTOBBIX BOJI.

W3 naumbosiee MEepCleKTUBHBIX 3apyOeKHbIX TEXHOJOTUM M MalIMH MOCIEAHUX JIET,
NpelHa3HAuYeHHBIX g OOKallMBaHMs KaHANoB, MHTepec mpexacrasiser Berkenheger-3001,
BbIlTyckaemasi ¢gupmort «Schmitx» B ®PI. PabGouee oOopymoBaHue CKOHCTPYHMPOBAHO Ha
CaMOXOJHOM JBYXOCHOM TEJIeKKE, KaXJA0€ U3 KOJEC C MOMOIIbIO TUAPABIMYECKOrO YIIPABICHUS
MOKET MOJIHUMAThCS UM OMYCKaThCsl aBTOHOMHO, HE3aBUCUMO OT JAPYTHUX.

B ®PI' BbimyckaeTcs HECKOJIBKO THUIOB KOCHJIOK, NMPEIHA3HAYEHHBIX ISl OKAlIWBaHUS
kaHanoB. Kocunka Berkenheger cMoHTHpOBaHa Ha TPEXKOJIECHOM CaMOXOJHOM Iaccu. MamHaa
cHaO)xeHa CMEHHBIMHU TpabissmMu. MakcUManbHbIM BbUIET paboyero oprana 4,8 M. LlupkynspHas
kocmika ¢upmbl «Vicon-Steenbergen» (Huaepmanasl) okammuBaeT OTKOCHI NIMPUHOU 10 3 M 3a
onuH mpoxoxd. Cpe3aHHas paACTUTEIHHOCTh W3MENbYaeTCd B CHElNUaTbHOM OapabaHe u
pazOpacbiBaeTcss paBHOMEPHBIM CJIO€M [0 MOBEPXHOCTU. DTO UCKIIOYAET HEOOXOJUMOCTh B €€
crpe0aHum.

B ABcTpanuu mNpuUMEHSIOT pOTOpHYH Kocuwiky Kemper, mmpuna 3axBata 1,65 m.
3acnyxuBaeT BHUMaHUs Kocuika ¢upmbl SMA, monens BB (®panuwms). PaGouuii opran
POTAILMOHHOTO JAEUCTBUS CKAalIMBAET PACTUTEIBLHOCTH Ha moJsioce 1,2 M. Kocuika MoxkeT cpe3aTh
TpaBy P BBIHOCE paboOvero opraHa o 5 M.

Kocunka Astron (IlIBeiiniapusi) mpuMeHsSIETCS [JIs CKalllMBaHUSI PACTUTEIBHOCTH Ha
OTKOCaX KaHaJloB, 1aMm0, mopor. MoHTHUpyeTCs Ha TpakTope. Terneckonuueckas CTpelia KOCHIKU
BBIJIBUTAETCS U BTATUBAETCS MOCPEACTBOM TPOCOB. [IOBOPOT U MOABEM CTPEINBI OCYLIECTBISIIOTCS
MpU MOMOIIM THUAPOUMIMHAPOB. Pexymuil quck ¢ mupuHOM pe3anus 1,5 M moanepkuBaeTcs
MOBOPOTHBIMU POJIMKAMU MpPHU ABUKEHUU B J0OOOM HarpaBlieHHH. MaKcUMaJbHBIN paaunyc
JEeUCTBHUSA KOCUIKU 9,45 M.
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Mexannueckas kocuika Pollinger-Kyhn (ABcTpusi) npumensiercs Uisi CKaIllMBaHHS
TpaBbl HA OTKOCAX M Oepmax KaHaiaoB. Pabounii opraH KOCHUIIKM COCTOUT M3 Opyca ¢ 4eTBHIPhMS
IUCKaMH, Ha KaXXJIOM M3 KOTOPBIX MMEETCS MO JBa HOKa. bonblias CKOpOCTh MEperBHIKEHUs
KOCWJIKM 00€CreYrBaeT BbICOKYIO IPOU3BOIUTEIBHOCTD OKALIMBAHUS.

CamoxonHasi poTalMoHHas Kocuika wMoxaenu Europa ¢upmber  Alpina  (Mramus)
IPUMEHSIETCS] A OKAIMBAaHUS KaHAJOB, 000YMH JIOpOr, a TAKXKe Ha CEbCKOXO35AHCTBEHHBIX
paborax. Kocunka oTiaM4aeTcs OpHUTMHAJIBHOCTBIO KOHCTPYKLHMH pEXYIIETo amnmapara,
COCTOSIIIET0 M3 JIBYX JUCKOB, BPALIAIOUIMXCA B MPOTHUBOINOJOXKHBIX HampaBieHMsX. Kaxabii
JMCK OCHAIIIEH JBYMS JIESTKOCHEMHBIMU HOXKaMH MPOTUBOYAAPHON KOHCTPYKLIHMH, pabOTAIOIUMHU
IIPaKTUYECKH 0€3 U3HOCA U MOJIOMOK.

Kocunka Ciklomaaier ¢upmbl «Zwcgersen Zny» (Hupepnanapl) Takke IpeaHa3HaueHa
IUIs OKallMBaHMS TpaB Ha OTKOCAaX KaHaloB. Pexymuil ammapaT COCTOUT M3 IONApHO
Bpaaromuxcs 6apadanos. Hoxu camoycraHaBnuBaioTcs B pabouee Moja0KeHUe o] JeHCTBUEM
IEHTPOOCIKHOU CHIIBI.

JUis MOABOAHOM CpE3KH PACTHTENBHOCTH B KPYIHBIX KaHalaX, pekax, Ha MpyJaax M
BOJIOXPAHUJIUINAX TpUMEHSIOT miaByune kocwiku: B @PIT - Libella-1I, Brandenburg, Ukras,
Welling-holzliausen, B Hunepnannax - Hilfersum, Oest. PaGoune opransl UX CMOHTHPOBAHbI Ha
CHELMAIBHBIX JIOJKaX M MMEIOT CIHEpeAHd pEeXYyIIMd anmapar [uisi TOPU30HTalIbHOW U
BEepPTUKaJIbHOW cpe3ku TpaBbl. B Uexum Bbimyckaercs kocuiaka BMIXK-200 (panee Esox-2),
KOTOpas sKcrnopTupyercs B Poccuio u 1pyrue cTpaHsl.

U3 cepum MamumH W TEXHOJOTMH JJs OYMCTKM KaHajJOB OT PaCTUTEIbHOCTH,
BBIMIYCKaeMbIX 3a py0exoM, HauOOJIbLIEr0 BHUMAaHUS 3acCily’>KMBAalOT BHYTPUKaHaJIbHAsI MallllHa
Berkenheger-3001, xocunku Berkenheger, Wicon-Steenhergen, Astron, Fleming, Herder
(Hunepnanabr) nist oOCIyKUBaHUSI CPaBHUTEIbHO HEOOIBIINX KAHAJIIOB U YHUBEpCAIbHAs JOJIKA
(®PT") nns yxona 3a KpYIMHBIMH KaHaJIaMU U BOJAOIIPUEMHUKAMHU.

CrnenyeTr noI4YepKHYTh, YTO B HACTOsILEE BpeMs B Y30€KHCTaHE U 3a pyOeKOM aKTHUBHO
paboTaloT Hall CO3/1aHUEM M COBEPILIEHCTBOBAHMEM HOBBIX TEXHOJOTHH M KaHATOOKAIIMBAIOLINX
MallMH. YK€ 3aKyIUIEHO HECKOJbKO THUIIOB MAIlMH M MEXAaHHM3MOB JUIsl OYMCTKM U PEMOHTA
KOJUIGKTOPHO-APEHAXHBIX M OPOCHUTENbHBIX KaHamoB. OpHako 10 cuX Mop mpobiema
KOMIUIEKCHOM MeXaHM3aluu yxoja (OKalIMBaHUS U OYUCTKU) 32 KOJUIEKTOPHO-IPEHAKHBIMH U
OpPOCHUTEJIbHBIMM KaHajlaMd OCTaeTCd HepaspelleHHoM. Ha cerogHsmHuii 1eHb HU B OJHOM
CTpaHE€ I[I0Ka HEeT pAaLHUOHAIbHBIX TEXHOJOTMH M CUCTEMbl MalIMH C 3aKOHYEHHBIM
TEXHOJIOTUYECKUM TPOIIECCOM, KOTOpass OBl IOJHOCTBIO yIOBJIETBOpsIa TpeOOBaHUSAM
OKaIllMBaHMs KAaHAJIOB OT Ipy0OCTEOENbHOM pPacTUTENBHOCTM M OYUCTKM UX OT HAHOCOB U
UCKJIIoYana OOJbIIME 3aTpaThl PYYHOro Tpylda Ha MX cojepkaHue. TpyIHOCTH CBsI3aHBI ¢
OTCYTCTBHEM ONTHMAJBHBIX CXE€M M YTBEPKICHHBIX TEXHOJOTMYECKHUX KapT MPOU3BOJICTBA
paboT, HOPMATHUBHBIX JOKYMEHTOB, YYHTHIBAIOIIUX OOJIbIIOE pa3HOOOpa3ue KaHaloB: HX
pa3Mepsl, TPYHThI, XapaKkTep U MJIOTHOCTh 3apacTaHusl, HaJUYKUE Pa3INYHbIX TUAPOTEXHUYECKUX,
JOPOKHBIX, OEPErOyKpPEeNmUTENbHbIX M JIPYIHMX COOPYXKEHHUH, a TakXKe IMOCTOSHHYIO 3aHATOCTh
IpUIeralommx K KaHagaM 3emelib. OCOOEHHO TPYIHO MEXaHU3UPOBaTh PAOOTHI 110 OKALIMBAHUIO
KaHaJ0B BHYTPUXO3SMCTBEHHON KOJUIEKTOPHO-APECHAXXHOM M OpPOCUTEIIBHOM CETH, KOTOpasd
UMEeT 3HAYUTENIbHO OOJBIIYI0 MPOTSHKEHHOCTh [0 CPaBHEHUIO C MAarucTpajbHbIMU U
NPOBOAIIMMU KOJUIGKTOpaMH M KaHalaMu. Bce 3TO CBHAETENBCTBYET O HEOOXOIMMOCTHU
rNyOOKMX HCCIEIOBaHUNW M JalbHEMIIEro IMOMCKa M M3y4eHUs CclHelu(pUUecKux yclIoBUI
OpraHM3aIui U TEXHOJIOTUH MPOU3BOACTBA OOKAIIMBAHMS KaHATIOB CMEHHBIM pabOYUM OpPraHOM
K OJHOKOBIIOBOMY THIPABINYECKOMY 3KCKAaBaTOpPy «KOBII-KOCWIIKa». DBrlgBieHne Bcex
(GakToOpoB, BIUAIOIMX HAa BBHIOOP ONTUMANBHBIX MAPAMETPOB TEXHOJOTHYECKUX CXEM
(oOKkamMBaHUs NEPUOUYECKU-HEIIPEPhIBHBIM JIBUKEHUEM SKCKaBaTropa 1o OepMme KaHaia, a
pabounii opraH mnepememiaercs Mo JAHY BIOJb OCH KaHaja, cpe3as TpPaBSHYIO, COPHYIO W
KYCTapHUKOBYIO PAaCTUTEIbHOCTh JO IIOJHOTO 3alOJHEHUS M BbIIPy3Ka KOBIIA-KOCWIKH -
«TEXHOJIOTUS TPOJOJIBHOTO  OOKAaIlIMBaHUSA», OOKAIIMBAaHUSA LUKIWYECKUM  JBHKECHUEM
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HKCKaBaTopa o Oepme KaHaia, a pabouyuil opran nepemeriaeTcs nepneHIuKyIsIpHO U MO YIIIoM
K OCH KaHaja, BBIIPy3Ka KOBIIA-KOCWJIKM aHAJIOTMYHO TEXHOJIOTMYECKON CXeMe OYHCTKU
KaHAJIOB OJHOKOBIIOBBIM JKCKaBATOPOM OT HAHOCOB W TPYHTA - «TEXHOJOTHS TMOMEPEYHOTO
oOKalIMBaHUS»), U TEXHUYECKUX CPENICTB, ONTHUMAIbHBIX (OpPM, pasMEepoB U BHJA PEXKYIIETO
anmapaTa pabo4nX OpraHOB, PAIIMOHAIBHBIX METOJIOB OPraHU3AIUU Pa0OT MO3BOJHT MPABUILHO
pemnTh 3anady oOOKalIMBaHUA KOJJIEKTOPHO-APEHAXKHBIX M OpPOCUTEIBHBIX KaHAJIOB OT
rpybocTebenbyaToil pacTUTENBHOCTH M BHEAPUTH BIEpPBbIE B Y30CKUCTAaHE palMOHaJIbHbIC
TEXHOJIOTUM W TEXHUYECKHE CpeJcTBa OOKammMBaHHWS KaHAJIoB OT TIpybdocredbenpuaToit
PaCTUTENBHOCTH C 3aKOHUYEHHBIM TEXHOJIOTHUYECKHM IIPOIECCOM, KOTOPBIE IOJHOCTHIO
OTJIMYAIOTCS OT TPAAUIMOHHBIX CHOCOOOB OYMCTKM U YHAJICHHUS PACTUTEIbHOCTH M3 KaHAJOB
OIHOKOBIIIOBBIMU ~ JKCKaBaTOpaMU W  YAOBIETBOPSIOT TPEeOOBAaHUSIM  OKAIIMBAaHUS  OT
rpyboctebenbuaToil pacTUTENIbHOCTH, a TaKXKe MCKIIIoUaeT OOJbIIMe 3aTpaThl py4HOro TpyAa Ha
UX COJepKaHUeE.

B nacTosimiee Bpemst 1isi obecriedeHus: KaYeCTBEHHONW OYUCTKH KOJUIEKTOPHO-IPEHAXHBIX
U OpPOCUTEJIBHBIX KaHAJOB OT PAacCTUTENbHOCTH 0e3 m3MeHeHus ux ¢opmbl u paszmepoB B HITO
CAHUUWPU Benyrcsi HaydyHbIe HCCICIOBAHUS NPHUKIAIHOTO HampasieHus. Paspaboransl,
M3TOTOBJICHBl W HUCHBITaHBI OMNBITHBIE OOpa3lbl CIEUHUATU3UPOBAHHOIO, CMEHHOTO pabouero
opraHa - «KOBUI-KOCHJKa» K OJHOKOBIIOBOMY THAPABIMYECKOMY OKCKaBaTopy IUis
OOKaIlMBaHUA KOJIJIEKTOPHO-IPEHAXXHBIX M MEJIHMOPATUBHBIX KaHAJOB OT rpybocrebenbuaroit
PacTUTEIBHOCTH.

B 2006 rogy Obuta pa3paboTaHa KOHCTPYKTOpPCKas JIOKyYMEHTAallMsi W HA4aro
M3TOTOBJICHUE OMBITHOTO 00pa3ma padodero o0opyaoBaHus B cyornoapsaHoit opranusanuu OAO
"BKBM—-Agromash".

B 2007 roay m3roToBIIeH ONBITHBIA OOpaser; pabodero oO0OpyIOBaHUS W YCTAaHOBKAa Ha
TUAPABIMYECKOM JKCKaBaTOPE KHUTANCKOTO MPOM3BOJCTBA, MPOBEACHBI 3aBOJCKHE HUCIBITAHUS
pabodero oO0opymoBaHUsS Ui OOKAIIMBAaHHUS OTKPBITBIX KaHAJIOB OT TpybocTtedbenbHOI
pPacTUTENHHOCTH (KaMbIlIa) K KCKaBaTOPY OJHOKOBIIOBOMY THIpaBiuueckomy. Paspaborana
nporpaMMa NpUEMOYHBIX HcnbITaHUU. [IpoBeaeHbl mMpenBapUTENbHbIE UCHBITAHUS OIMBITHOTO
oOpasma pabouero obopyaoBaHus sl 0OKANTUBAHKS OTKPBHITHIX KaHAIOB OT IpyOocTebenbuaToi
pactutenbHocTH (Kambimia). Jlopaborana texmokymeHntanuu OKP (OnmbITHO KOHCTPYKTOPCKHE
paboThl) Ha ONBITHBIK OOpasen Mo pe3yibTaTaM MCIBITaHHUM; aopaboTaHa cXxeMa CHUCTEMBI
TUAPABINYECKOTO NMPUBOJIa KOBIIA-KOCUIKH. 3alIPOCKTUPOBAHBI, U3TOTOBJICHBl U CMOHTHPOBAHbI
JeTalli U y3JIbl, a TaK)XKe UcclieqoBaHa paboTOCIOCOOHOCTh THAPOCUCTEMBI YIIPaBICHHS IPUBOIA
pexymieli perdku HOBOro pabouero opraHa Ha THIAPABINYECKOM JKCKaBAaTOpe KHUTAKWCKOTO
MIPOU3BOJICTBA.

B 2008 romy w3roToBiieH HOBBIN, YCOBEPIICHCTBOBAHHBIH OOpasel] KOBIIA-KOCHJIKA Ha
AO VYprenukopmmanl. IIpoBenensl 3aBojCKHME W MPUEMOYHBIE MCHBITAHMUS OIBITHOIO 0Opasma
HOBOTO CMEHHOIro pabouero opraHa K THUJPaBIMYECKOMY O3KCKaBaTopy Uil OOKallMBaHUSA
KaHaJOB OT rpy0ocTe0enbHOW pPAaCTUTEIBbHOCTH, COIJIACHO YTBepkaACHHOU Tst 63.08:2001,
"Mawunol 011 yoopxu mpas, cena u conomst”. I[Ipoepamma u memoowl ucnotmanuil. Accoyuayus
"Aepomawcepsuc”, 2001 2., 44 c. Tst 63.09:2001, «Hcnvimanue cenbCKOXO3AUCMBEHHOU
mexuuxu. Mawunsl meruopamusHvle, ocyuumenbhsie U opocumensvusie, Ilpoepammovl u memoowl
UCNBIMAHUTLY.

[Tpu 5TOM MOJTyUYEHBI CIAEAYIOIINE PE3yIbTaThI:

1. BeimonHeHHass B MeTajule W HaBelIaHHAs K PYKOATH THAPABIMYECKOTO SKCKaBaTOpa
KUTaCKOro MpPOM3BOJCTBA KOHCTPYKIMS KOBIIA-KOCUJIIKH pabOTOCIOCOOHA, MOHTaXKEIPUTOIHA
U OTBEYAET YTBEPKJICHHBIM TEXHUYECKUM TPEOOBAHUSIM.

2. B pexxumax I, I B X0I0CTBIX ¥ B pab04yuX Onepanusx BbIKAITMBAHUS HETPEIBUICHHBIX
OCTaHOBOK M HECOOTBETCTBUN TEXHUUYECKUM TPEOOBAHUAM HE HA0JI0/1aJacCh.
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3. B pexxumax III, IV u V He Habmonanack 3aMETHOTO CHUKEHHS KPYTAIIEIrO MOMEHTa Ha
Bally AM3€Js HKCKAaBaTopa M3-3a MOBBIMICHUS] CONMPOTUBIEHUS OT pabOThI PEXKYIIEro amnmapara
KOCHJIKH, TUIPOLMIIMHIPOB CTPEJBI, PYKOSITH, KOBIIA-KOCUIKH M TTIOBOPOTHOU TIaTQOPMEI.

4. Ilpu BKIIIOUEHHUH BCEX PhIUaroB YMPAaBJICHUS aKTUBHBIM pabO4YMM OpPraHOM U pabouum
o0opynoBaHueM (PYKOSITBIO, CTpPENO, MOBOPOTOM KOBIIOM-KOCHUJIKOH) B THAPOIIJIAHTaX
MpUBOJAa MOBOPOTAa KOBIIA-KOCUJIKM CO3JaBaJIOCh HOMHHAJIbHOE palouee JaBieHUE 10
29,4 Mlla, 4To mOKa3bIBaeT aIalITHPOBAHHOCTh HOBOT'O CMEHHOI'0 pabodero opraHa 1o pacxomy
1 paboueMy JaBJIEHUIO K THAPOCUCTEME SKCKaBaTOpa KUTACKOro MPOU3BO/ICTBA.

5. [lpu manpHelnieM pa3MeIIeHUH 3aKa3a Ha U3rOTOBJICHHE KOBLIA-KOCUIKH HEOOXO0IUMO
PacCMOTpPETh HUKECIIEAYIOIINE BOPOCHI:

5.1. LlenecooOpa3HO 3aKpbITh 3aIIUTHBIM KOXXYXOM KpYTSIIMECS 4YacTH pPEXYILEro
anmnapaTa ¥ ypaBHOBECHUTD MOJ0KEHUE KOP3UHBI OTHOCUTEIBHO TOPU30HTAIBHOMN MIOCKOCTH.

5.2. KoHCTpyKIIMS ~ KOBIIA-KOCHIKH  obOecrmednT  Oe30IMacHOCTh  OOCIYKUBAIOIIETO
MepcoHasa mpH  COONIOAEHUH TpeOOBaHWM TEXHUKH 0O€30MacHOCTH H  TpeOOBaHUM
AKCIUTyaTallMOHHOM JTOKYMEHTAIMH, a TAaK)KEe MPHU ydyeTe 3aMedyaHus MyHKTa 1, B TOM 4uclie Npu
MOHTAa)ke, OJATOTOBKE K IKCILTyaTal[uu, TEXHUYECKOM 00CITyKUBAHUH, PEMOHTE.

5.3. O0GecneynTh PUTMHUYHOCTH pabOTBI pEXylled YacTH KOCWIKH, TO €CThb
OecriepeOoiiHyI0 pabOTy KOCHWJIKM HE3aBUCUMO OT pabOThl JAPYrUX OPraHOB YIPaBJICHUS
JKCKaBaTopa.

5.4. YBennuuTh pa3Mepsl JIbDKH MO KOCHIKOW, TEM CaMbIM HE JaTh KOCHJIKE YBSI3HYTh B
TJIMHE.

5.5. YcoBepuieHCTBOBaTh OOPATHBIM OTIUB THAPOMACIA U3 THAPOMOTOPA KOCUIKH

I[lo pe3yapraram  pabOTBl  KOMHCCHH, YIOJHOMOYEHHOHW ¥  YTBEPKJICHHOH
COOTBETCTBYIOIIUM IMPOTOKOJIOM PYKOBOACTBa [ JTaBHOTO ympaBJieHUs BOIHOTO XO3SIMCTBA IS
MpOBEACHUSI MNPUEMOYHBIX HUCIBITAHUNW  KOBIIA-KOCUJIKHU, COCTAaBJ€H aKT MNPUEMOYHBIX
ucnbITaHui. AKT yTBepkJeH npukazoM Muauctpa MCuBX PVY3 Ne 109 ot 17 urons 2009 rona.

Jns oOecreyeHus KayeCTBEHHOW OYHMCTKH KOJIJIEKTOPHO-IPEHAXKHBIX KaHajJOB OT
rpybocTebenbuaToil pacTUTENbHOCTH 0€3 HW3MEHEHHH uX (GOpMBI M pPa3MepoB TpedyeTcs
JanbHeiIee MpoJIoKeHUE W pa3BUTUE MCCIENOBAHMM MO pa3pabdoTKe CIEeNHaIu3UPOBAHHOTO
pabouero 000pyI0BaHHUS, TEXHOJIOTHH U COOTBETCTBYIOIIUX HOPMATHBHBIX IOKYMEHTOB.

PazpaboTanHas HOBasi TEXHOJOTHs CKAIIMBaHHS T'PyOocTeOenbYaTON PACTUTEIBHOCTH C
OTKOCOB W JHA MO3BOJISIET JOCTUYh MAaKCHUMAIbHOW MPOU3BOAUTEIHHOCTH KOBIIA-KOCUIKH B
3aBUCUMOCTH OT MIapaMETPOB U CTETNEHU 3apacTaHUs KOJIEKTOPHO-APEHAKHBIX KaHAJIOB.

[TonyuyeHHbIe B XOJi€ HMCHIBITAHUHA OIMBITHOTO 00pa3lia KOBIIA-KOCHIKH DPE3yJIbTaThl HE
YCTyHaloT 3apyOeXHBbIM aHajioraM IO TEXHUKO-TEXHOJIOTHYECKUM U O3KCIUTyaTal[MOHHBIM
MOKa3aTeNsIM.
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YK 69.003:626.8 (083.74)

HOPMUPOBAHUE MEXAHU3UPOBAHHbIX
PEMOHTHO-CTPOUTEJIbHbIX U CTPOUTEJIbHbIX PABOT HA
MEJIMOPATUBHBIX CUCTEMAX N COOPYXEHUAX

A.P. Mypamoe
THuuM

Opranu3zanusi IPOU3BOJCTBA OYUCTHBIX, PEMOHTHO-BOCCTAHOBUTEIHHBIX U CTPOUTEIHHBIX
pa60T C TMPHUMCHCHUCM CTPOUTCIBHBIX W MCIMOPATHBHBIX MaAlllUH OTCUYCCTBCHHOI'O0O U
3apyO0eKHOTO TPOM3BOJICTBA, OMpPEACICHUS MOTPEOHOCTH B HUX M B pabodeil cuie, a Takke
pecypcax Ha KOHKPCTHBIX MCJIIMOPATUBHBIX O6’beKTaX BO3MOXHO Ha OCHOBaHHNH
KBATM(DUIIMPOBAHHO pa3pabOTaHHBIX BEIOMCTBEHHBIX HOpM. [loJg BETOMCTBEHHOW HOPMOU
IIPUHATO IOHMMaTh HOPMATHUBHBIA JOKYMEHT, YCTAaHAaBIUBAIOIIUA COCTaB, IOPAIOK,
OpPTraHU3aI[MOHHO-TEXHUYECKUE YCIOBUS M KOJWYECTBO MAIIMHHOTO BPEMEHH, 3aTpaTr Tpyda U
peCypCOB, KOTOPELIC HGO6XO,Z[I/IMBI Ha BBIIOJIHCHUC CAWHUIBI KOHKPCTHOI'O O6’beMa OYHCTHBIX,
PEMOHTHO-BOCCTAHOBUTEIBHBIX (CTPOUTENBHBIX) padOT HAa MEIMOPATUBHOW CETH. DTH HOPMBI
CJIyXart OCHOBOU AJIs1 OpraHru3alivi U NCPCICKTUBHOTO IMJIAHUPOBAHUA TPOU3BOACTBA OUUCTHBIX,
PEMOHTHO-BOCCTAHOBUTEIBHBIX U CTPOUTENBHBIX pPa0OT, SKCIUTyaTallM KOHKPETHBIX MapoK
CTPOUTEIIbHOH M METUOPATUBHON TEXHUKHM OTEUECTBEHHOTO M 3apyOeKHOTO MPOM3BOJCTBA,
ydera pacxojia MaTeprualioB U HOPMUPOBAHHS OIUIATHI TPyJa padounx, a TaKxke Uik pa3paboTKH
HOBBIX CMCTHBIX PCCYPCHBIX HOPM Ha PCMOHTHO-CTPOHUTCIIBHBIC W CTPOUTCILHBIC paGOTLI Ha
MEJIHOPATHBHBIX cucTeMax. HopMHUpOBaHHIO MOJIekKAT TOJBKO PAlMOHAIBHO OPraHH30BAHHbBIC
PEMOHTHO-BOCCTAHOBUTCIIBHBIC W CTPOUTCIIBHBIC IMPOUCCCHI, KOTOPLIC BCAYT COBPCMCHHBIMH,
MPOTPECCUBHBIMU METOIAMHU.

Pa3paboTrke  TexHMYecKH  OOOCHOBAHHOW  HOPMBI  JIOJDKHO  MPEIIIECTBOBATH
MPOEKTHPOBAHUE HOPMAJNH Tpoliecca (OpraHN3allnOHHO-TEXHHYECKUX YCIOBUI: TpyIa rpyHTa,
THIT YKCKaBATOPa, EMKOCTh KOBIIIA, CIIOCOO BBITPY3KH, MMAPAMETPHI KOJUIEKTOPA, YAEIbHbIIH 00beM
3aWJICHUS] U JIp.), JJII KOTOPOT'O TpEIoiaraeTcsi yCTaHOBUTh HOpMy. OTpeneneHHOH HOpMalln
mpoiecca MOXET COOTBETCTBOBAaTh TOJBKO OJHO YHCIOBOE 3HAYCHHE HOPMBI. M3MmeHeHue
HOpMaJIH BJICYET 32 COOON M3MEHEHNE HOPMBI.

Pa3pa60TKa MNCPBUYHBIX HOPM OCYIICCTBIIACTCA PACUYCTHO-UCCICAOBATCIBCKUM U
pacyeTHO-aHAMTHICCKUM MeTonaMu. [1epBrlil M3 HUX OCHOBAH Ha MCIOJb30BAHUH BHIOOPOYHBIX
AAHHBIX, TMOJYYaCMbIX B PC3YyJIbTATC MPOBCACHUA CIICHUAIBHBIX HOPMATUBHBIX HCCJ’IGI{OB&HHI’I.
Bropoii 06asupyercs Ha UCHOJB30BAHHHM YK€ HMMCIOIIMXCS HOPMATHUBHBIX M TEXHHYECKHX
JaHHBIX. MOFyT OHU TIPUMCHATHCA U B KOM6I/IHI/IpOBaHHOM BUJIC. BBI6I/IpaTb MCTOJ CJICAYCT C
Y4eTOM SKOHOMHYECKH Hamboiiee 1esiecoo0pa3Horo crnocoda MoJNydeHUs UCXOIHBIX JaHHBIX H
MaKCUMaJbHOTO COKpaIlleHUs TPYAOEMKOCTH IIpoliecca MpPOeKTHUpoBaHUs HOpM. l[lepBuunbIe
HOPMBI JOJDKHBI pa3padbaThIBaThCs ¢ 00s3aTEIBHBIM COOJIIOJIEHUEM BCEX ITATIOB.
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W3mepurens NpoayKIMH 3JEMEHTOB Ipolecca (MepBUYHON MPOAYKIUMU) U M3MEPUTEIh
MPOAYKIIUH TIpolriecca (3aKOHUYCHHOHN MPOYKIIMHU) JTOKHBI BBIOUPATHCS C YYETOM COOJIIOACHUS
HEOOXOIMMOM TOYHOCTH B OINpPEACIICHUH KOJIMYECTBAa NPOAYKIMH, TOJTYYCHHOH 3a Bpems
HaOmrofeHus, yaoOcTBa W MPOCTOTHI UX 3aMepoB. M3MepuTenu [JOJKHBI ObITh TMOHSTHBI
CHelHanIucTaM U paboyunM.

Jnst pa3paboTKU HOPM pacyeTHO-UCCIIEIOBATEIbCKUM METOJIOM M MPOBEPKH YPOBHS HX
BBITIOJIHCHHSI TPUMEHSIOT TaKWe CHOCOObl HOPMATHUBHBIX HAONIONCHHH, KaK XPOHOMETPAK,
dboToyuer u Buaeocbemka. [Ipu mpoBeseHHM HOPMAaTHUBHBIX HaAOMIOAEHUN 3aTpaThl pabodero
BPEMEHH M BPEMEHU HCIOJIB30BAHUSI CTPOUTEIBHBIX MAIIUH MOAPA3ACISIOT Ha HOPMHUPYEMBbIS
(yuuThIBaeMble B HOPMax) U HCHOPMHUPYEMbIE (HE YUUTHIBAEMbIC B HOPMax).

K HOpMupyeMmBIM 3aTpaTaM paboyero BpeMeHU OTHOCAT BpeMsi paboyux, pacxoayeMoe Ha
ONEepaTUBHYIO (OCHOBHYIO M BCIOMOTATENbHYIO), a Tak)Ke MOATOTOBUTEIbHO-3aKIIOYUTEIbHYIO
paboTy, Ha OTABIX U JIMYHBIE HATOOHOCTH, a B HEOOXOIMMBIX CIydasX Ha TEXHOJIOTHYECKUE
nepepbiBbl. [Ipy MCHONIB30BaHUM CTPOUTENBHBIX MAaIIMH K HOPMHUPYEMBIM 3aTpaTaM OTHOCST
BpeMsi, pacxoiyeMoe Ha paboTy IMOJA MOJHOM HAarpy3koW, MOHMKEHHOW M Ha HEYCTPAaHUMYIO
paboTy BXOJIOCTYIO, Ha PErIaMEHTUPOBAHHBIE MTEPEPHIBBI, CBA3AHHbBIE C TEXHUYECKUM YXOJO0M 32
MalIMHAMH, [IPOLIECCOM PabOTHI, OTJBIXOM pabOUuX.

3aTpartbl BpeMEHU Ha BBINOJHEHHUE ATUX 3JIEMEHTOB B 3a/IaHHBIX YCIOBUAX SIBISIOTCS
periaMeHTUPOBAHHBIMHU M MOTYT OBITH OMPEACICHBI C JOCTATOYHONH TOYHOCTHIO.

OnepaTuBHOE BpeMsi COCTOMT M3 OCHOBHOTO M BcroMorarenbHoro. OCHOBHOE Bpems
BKJIIOUAET 3aTpaThl Ha BbINONHEHHE paboT Ha no3unuu (7,). Comep:kaHue ero i pasIduHBIX
orepanuii HEOJIMHAKOBO U 3aBUCUT OT CHEUU(PUKU TEXHOJIOTHYECKOIo MpOoIecca HOPMUPYEMBIX
pabor.

Tak, Ha SKCKaBAaTOPHBIX paboTax OCHOBHAs paboTa OXBATHIBACT 3ariiy0JeHHWE KOBIIA B
TPYHT, 3aXBaT TPYHTa, MEPEHOC €ro K MECTY BBITPY3KH, Pa3rpy3Ky KOBIIA M BO3BpAICHHE B
ucxogHoe mojoxeHue. Ha Oympmo3epHbIX paboTax 3TOT 3JIEMEHT BKIIOYACT: 3ariiy0JieHue
JoTaThl, CABUTAaHUE TPYHTA U BO3BpAIlEHHWE B MCXOJHOE IMOJIOKEHUE, Ha KOPUCBAHUU - 3aXBaT
JepeBa, MHs, OTPBIB €r0 OT 3€MJIU, CABUTAHUE OT SIMBI.

B koMIuIiekC MOArOTOBHUTENBHO-3aKIIOUYUTEIBHBIX PAbOT BXOIAT: MOJYYEHUE Hapsaa
(T,,), TpoBeneHUE €XKECMEHHOTO TeXHHUYecKoro oOchyxuBaHus arperatra (7..,), BpeMs Ha
IIOATOTOBKY arperara k nepeesny (7,,), nepee3asl B Hauajie U KOHLE CMEHBI (7).

BpewMst BcnomorarenbHbIX pabOT BKIIIOYAET 3aTpaThl Ha MEpee3 bl

- BJI0JIb KOJIJIEKTOPHO-APEHAKHOTO UM OPOCUTEIBHOIO KaHana, APeHbl, TpaHIIEH (T ep.¢);

- C KaHaja Ha KaHaJ, ¢ JIpeHbl Ha JIpeHy, C TPaHIlIEeHW Ha TPAHUIICIO, OT COOPYKEHHS K
coopyeHUIO (T ,ep. c);

- C y4acCTKa Ha y4acToK, ¢ 00beKTa Ha 00BEKT (Tjep. 1);

- JUIsL pa3rpy3KH aBTOCAMOCBalla MpU pa3pabOTKe TPyHTA C MOTPY3KOH B TPaHCIOPTHHIC
cpeactBa (Thep.p).

Ko BpemeHM OpraHM3allMOHHO-TEXHOJOTHYECKON pabOThl OTHOCATCSA: 3aTpaThl Ha
OYHCTKY pabouMx OpraHoB, MPOBEPKY KauecTBa pabOThl, TEXHOJOTHYECKUE PETYIHPOBKH,
3aMeHy pabounx opranoB MamuH (7,s.).

BpeMsi periaMeHTUpPOBAaHHBIX NEPEPHIBOB B pabdOTe COCTOUT M3 3aTpaT Ha JHYHbIE
HaJOOHOCTH MCHOJIHUTENCH M KPAaTKOBPEMEHHBIH MEePUOAMYECKUNM OTIBIX B MEPUOJ PadOTHI
(Toma).

K HEeHOpMUpOBaHHBIM 3aTpaTaM BPEMEHH OTHOCSATCS MPOCTOM arperara, CBSI3aHHBIE C
OpraHU3allMOHHBIMU MPUYUHAMH, HEUCIIPABHOCTAMH CTPOUTEIBHBIX U MEIHOPATUBHBIX MAIlUH,
13-32 HEMOTO/Ibl U HAPYIICHUS TPYIOBON JUCIUTLIAHEI.

Henopmupyemble 3aTpaThl BpeMEHHM NIpU pa3pabOTKe BEJOMCTBEHHBIX HOPM HeE
YUUTHIBAOTCSL.

TakuM o0pa3oM, HOpPMATHUBHBIN OajaHC BPEMEHH CMEHBI MOXXET OBITh MPEICTaBJICH
CJIEIYIOIIUM BBIPAXKEHUEM:
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OcranpHble KaTeropuu 3aTpaTr pabodyero BpeMEHH pa0ouuX W BPEMEHU HCIIOJIb30BaHUS
CTPOUTENBHBIX U MEJIMOPATUBHBIX MAIIMH OTHOCIT K HECHOPMUPYEMBIM 3aTpaTam.

HopmaTtuBHbIe HaOMIOICHHS! JOJKHBI IPOBOIUTHCS HaJ PA3TUYHBIMH 3BEHBSIMH PabodYnX-
MEXaHU3aTOPOB Ha PEMOHTHO-CTPOUTEIBHBIX U CTPOUTENbHBIX paborax. HopmaTupHbIE
HaONMIOJEHUs HAJ OJHUM U TEM JK€ 3BEHOM JOMYCKAIOTCA JHUIIb B TEX CIy4asx, KOTna
UCCIeAyeMblii mpolecc BBHAY CHEUU(PUYECKUX YCIOBUM OpraHu3alMd  MPOU3BOJICTBA
BBITIOJIHSIETCSL HA CTPOMKE TOJIBKO OJTHHM 3BEHOM.

[IpoaoKUTENPHOCTh OJHOTO HOPMATHBHOTO HAOMIONEHHS crocoboMm (oroydera, Kak
MPaBUJIO, JOJDKHA OBITH paBHA JUIMTEIHHOCTH CMEHBL. EcCiiM B TeYeHHWE CMEHBI HE MOJy4YeHa
3aKOHYEHHAas MPOJYKILHS, TO HAOII0eHNEe JOJKHO OBITh MPOJIOJKEHO 10 MOJTHOTO 0XBaTa BCEX
AJIEMEHTOB MpoIlecca U MOTyYeHUs 3aKOHUYCHHOW MPOAYKIIUHU, HAIpUMEp, 10 pa3paboTku o0beMa
U3MEpUTENS - 100m° TpyHTA.

B cnyuasx, korja B TeUeHHE MOJYCMEHBI HAOIIOJEHUEM OXBATHIBAIOTCS BCE DIIEMEHTHI
mpoiiecca M o0ecrneyuBaeTcsl IMOJIy4YeHHE 3aKOHUYEHHOW NPOAYKLUHUH, MPOJOJIKUTEIBHOCTh
HOPMATHBHOTO HAOIIOICHUS] MOXKET OBITh paBHA MOJYCMEHE.

MuHuManbHOE KOJIMYECTBO LUKIOB B Ka)KJIOM HOPMaTUBHOM HaOII0JEHUU, TPOBOIUMOM
crIoco00oM XpOHOMETpaxka, ONMPEeNIoT Mo Taom. 1.

[Tpo1oMmKUTENBHOCTD HOPMAaTHBHBIX HaOII0JeHUH, MIPOBOJIUMBIX crocooom
XpPOHOMETpaXka, paBHa CyYMMapHOW MPOJODKUTEIHPHOCTH HAMEYEHHOTO KOJIMYECTBA ITUKIIOB,
YBEJIMYEHHOU NpU HempepblBHOM xpoHoMeTpaxe Ha 20 %, mpu BeiOOpouHOM - Ha 20 % (mpu
[UKJIaX TPOJOJDKUTENBHOCTRI0 5-10 MuH) u Ha 40 % (mpu 1UKIAX MPOAOIKUTEILHOCTRIO 1-2
MHH).

[Ipu mnpoBeneHWH HOPMATHUBHBIX HAOMIONEHMA W 3amUCH  HUHPOPMAIHUH JOJKHBI
MIPUMEHATHCS €AMHbIE HOPMATHUBHbBIEC OJaHKH.

N3yuenue 3arpar paboyero BpEeMEHH W TapaMeTPOB TEXHOJOTHYECKOTO Ipoliecca
OUHCTKU KOJUIEKTOPHO-APEHAXKHBIX KaHAJIOB C IOMOIIbIO OJIHOKOBIIOBBIX THIPABIMYECKUX
JKCKABATOPOB 3apyO0eKHOTO TMPOU3BOJCTBA BEAETCS C IMOMOIIBI0 (POTOXPOHOMETPAKHOTO
HaOIOIeHNS.

Tabnuna 1 - MUHMMaIbHOE KOJIUYECTBO ITUKIJIOB B KaXKJ0M HOPMAaTUBHOM HAOJIOJICHUH B
3aBUCUMOCTHU OT CPEIHEN MPOAOIKUTEIILHOCTH LIMKJIA MOJYYeHUS 3aKOHYEHHON MPOIYKIINU

CpenHsisi IpoIOIKUTEILHOCTh OJTHOTO IHKJIA MuHHMaIbHOE KOJIUYECTBO [IUKIOB B
mporiecca, MUH HOPMAaTUBHOM HAOJIOJICHUU
mo 1 21
o 2 15
o 5 10
1o 10 7
6o1ee 10 5

CymecTByloT 1Ba crocoba 3amucH BPEMEHH HpPU XPOHOMETpPa)Xk€ — HENPEPBIBHBIA H
BbIOOpOuHBIA. Ilpu XpoHOMETpake MPOJOJDKUTEIBHOCTh 3aTpaT BpPEMEHU  H3MEpPSIOT
CEKYHJIOMEPOM C TOYHOCTBIO 110 1 C.

B TexHMUeCKOM HOPMHUPOBAHUU METOJl XPOHOMETPAKHBIX HAONIONEHUN TPUMEHSIOT
I ONpeAeNeHWsT HEOOXOIMUMBIX 3aTpaT BPEMEHHM Ha  BBHINOJHEHHE OCHOBHOW W
BCIIOMOTATEIbHONH pabOThl, TEXHOJIOTMYECKUX NEPEephIBOB B paboTe, HEOOXOJUMBIX 3aTpar
BPEMEHH MAIlMHBI HA BBHIMOJIHEHUE TOJIE3HON M XOJIOCTOM paboThl, a TaKkKe I UCCIEeJOBaHUS
NepeOBbIX MPHUEMOB PaOOTHI.

Crioco® HempephIBHOIO XPOHOMETpaXka SBISAETCS BBHIOOPOYHBIM HCCIEAOBAHHEM
3arpaT BpeMeHH. OObEeKTOM HaOMIOJEHHUs CIYKUT HE BCSA MPOJOJDKUTEIBHOCTH CMEHBI, a
HEKOTOpas ee yacTh (BbIOOpKa). [[aHHBIC 3aMMCHIBAIOT B CTIICIIUAJIBHBIN OJIAHK.
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Crioco60oM  BBIOOPOYHOTO XPOHOMETpaka HCCIEAYIOT TOJBKO T€ DIEMEHTHI
mporecca, KOTOpble MHTEpecyroT HaOmonartens. DakTUYecKH 3aTpadyeHHOE BpeMsi (PUKCHUpYeT
CEKYH/I0MEP.

[lepen mpoBeneHreM HaOIIOICHUS HEOOXOIUMO MOAPOOHO M3YyUYUTh TEXHOJIOTHIO U
OpTaHU3AIUIO BBITTOJTHEHUS UCCIEyeMOU ONepalui.

N3ydaemblii mporiecc HE0OXOIMMO 3apaHee IMOJPa3AeiTh Ha AJIEMEHTHl M BBIICITHUTH
(UKCaXHBIE TOYKH, MPEICTABIAIONINE COOOM YETKO BBIPAKEHHBIE MOMEHTHI Hadalla M KOHI[A
AJIEMEHTOB.

Halmonenuss mpoBOAsST B OOBIUHBIX MPOU3BOJACTBEHHBIX YCIOBHUSAX 32 UCHOJHHUTEISMH,
KOTOpBIC OBJAJEIU CIEIHAIBHOCTHIO, UMEIOT JAOCTATOYHBIH OMBIT PabOTBI U JAOOPOCOBECTHO
OTHOCSITCSI K CBOUM OOS3aHHOCTSM.

[To oxoHUaHMU HAOIIOACHUH HEOOXOUMO MMPOBECTH 3aMePhI BBHITIOJTHEHHOW paboTHI.

O6paboTKy TUCTOB HAOMIOICHHUS CJIEYyET HAYMHATh C MPOBEPKH MPABUIHLHOCTH OMHCAHUS
MPUPOJTHO-TIPOU3BOJICTBEHHBIX YCIOBUH M 3aIIOJTHEHUS BKJIA IBIIIA.

B nmcre wHaOmoaeHUs JODKHBI OBITH TOJHOCTBIO OTPaXEHbI Bce Tpedyembie
HOpMOOOpa3yromue (HakTopbl, XapaKTepHBIC IS UCCIEAyeMON padoThl, CBEACHUSI O MAIIMHE U
OpraHM3aIi TEXHOJIOTHYECKOT0 mpolecca.

[{ukauyeckue AIEMEHThI BPEMEHHW CMEHBI 00padaThIBAIOT C MOMOIIBI0 K03 duiuenTa
YCTOMUYMBOCTH Ha OCHOBAHUH OOIIUX TMOJIOKEHUH B KAPTOYKEe 00pabOTKH XPOHOPSIOB.

C 1enpr0 ynpoIIeHUs PAacyeTOB OJHOMMEHHBIC JIEMEHTHI BPEMEHH CMEHBI MIH(PYIOT.
[Tocne mpoBeaeHus: MU(PPOBKU 3aTPAaThl BPEMEHHU MO OJHOMMEHHBIM MIU(paM CyMMHPYIOTCS U
3aHOCSTCS B TaOJHIY «3aTPaThl BpEMEHH CMEHBI.

BripaGoTka 3a yac OCHOBHON pabOThI ONpeensaeTcs Kak YaCTHOE OT JeJICHUs BhIPaOOTKHU
3a BpeMs HaOJII0ICHUSI Ha BpEMsi OCHOBHOM pabOTHI B yacax.

Kos¢pdunment nucnonb3oBaHust EeMKOCTH KOBILIA PACCUUTHIBAIOT O hopmyIe:

4
P
n, g, K

P
TIe:

y¢ - hakTHUecKas BBIpaGOTKA 3a BpeMst HAOOACHHS (M);
M

n? - KOJTUYECTBO IIUKIIOB 32 BpeMs HAOIOICHUS;
Y

K, - koadduuueHT pa3pbIXjIeHUs TPYHTA;

g« - KOHCTPYKTHBHAs €MKOCTb KOBIIA (M°).

[TpogomKUTENHHOCTh OJHOTO IMKIJIA, BPEMs OJHOW TOJTOTOBKU K MEpee3qy U Jpyrue
LUKJIMYECKUE IEMEHThl YCTaHABIMBAIOT 110 JAHHBIM KapTOUYKU 00pabOTKH XPOHOPSIOB.

Bce ocranpHble MOKa3aTeny paszena ONpeneisioT Ha OCHOBAHUU OOIIMX MOJOKEHHH 1O
MPOBEICHUIO (OTOXPOHOMETPAKHBIX HAOIIOACHU.

Jisa pa3paboOTKH TEXHUYECKH OOOCHOBAHHBIX HOPM BBIPAOOTKH HEOOXOIUMO MPOBECTH
10-20 waOmromeHW Ha KaXIbId BapwaHT CoOYETaHHWs BHAa paboT, cocTaBa arperara u
OpraHu3aIuu Tpyaa.

Pe3ynbrarel HaOMIOJEHUN MO BCEM IIOKa3aTelsiM CBOJSAT B BEAOMOCTb, MO JaHHBIM
KOTOPOW COCTaBIISIFOT XPOHOPSIIBI U PACCUUTHIBAIOT CPEHUE 3HAYCHHS OCHOBHBIX HOPMATHBOB.

[TonyyeHHbIE HOPMATUBBI OEPYT 32 OCHOBY pacueTa CMEHHBIX HOPM BBIPAOOTKHU.

Pacder cMeHHBIX HOPM BBIPAOOTKM Ha MEXaHW3UPOBAHHBIE MEITHOPATHUBHBIE PaOOTHI
MIPOBOJIAT M0 cieAyomiei popmyre:

11, =T]II

om p~ Tuac
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Tac:

T, - ocHOBHOE pabouee Bpems (4);
I1,,. - BBIpAOOTKA 32 YaC OCHOBHOMW PabOTHI.

EnuHnna n3mepeHust BRIOMPAETCS, MCXOAS M3 MPUHATHIX SIUHUIl U3MEPEHUSI BEIPaOOTKH
Ha KaXXJIOM BHJIe padoT.

BbIpaboTKy 3a 4ac OCHOBHOTO BPEMEHH PACCUMTHIBAIOT MPHUMEHHTEIBHO K crienuduxe
paboT M MalluH:

a) pa3paboTKa KOJJIEKTOPHO-IPEHAKHBIX KaHAJIOB OJTHOKOBIIOBBIMU YKCKaBAaTOPaAMHU:

_60-q, K,
Hac
tu
rae:
g« - KOHCTPYKTHBHAs €MKOCTb KOBIIA (M);
K., - xo3ddumment ucrnonp3oBaHUS EMKOCTH KOBIIIA;
— 1.
Ke - KH Kp ’
K, - xo3dduumeHT HaronHEeHUs KOBIIA;
KPIZJ/ K, - xo3¢dunueHT npuseneHus 00beMa pa3phIXJICHHOIO ITPYHTa B KOBILE
K 00beMY MpU €CTECTBEHHOH MIIOTHOCTH;
ty - CpeaHsIsl MPOIOIKUTEIBHOCTh IUKJIA (MHUH);
K, - kod3dduuueHT pa3pbIXiaeHus rpyHTa.

Kos¢pdunuuent Hanonnenus KoBuia cieayer 6pats u3 tadi. 2.

Tabnuua 2 - 3Hauenuss kod3¢pGUIMEeHTa HAMOJTHEHUs KOBIIA B 3aBUCHUMOCTH OT TPYIIIbI
TPYHTOB U BbIEMKHU C | mor.m

Briemka 3HaueHre K03 (GUIIMEHTa HAITOJTHCHHUS KOBIIIA B 3aBUCHMOCTH OT I'PYIIIbI TPyHTa
rpysrac 1 I 11 111 1\
nor. M (M)

Tl0 0,5 0.59 0.47

0,5-1,0 0,68 0,58

1,0-2,0 0,77 0,69

2.0-4,0 0,88 0,80 0,75 0,58

4,0-10,0 0,92 0,83

0) pa3zpaboTKa KOJJIEKTOPHO-IPEHAXKHBIX KaHAJIOB MHOTOKOBIITOBBIMH dKCKaBaTOPaMU:

Hoyge=(6+m h) b V, (W'/u),

rjae:
6 - IIUpUHA KaHaja 1o JHy (M);
h - rnybunHa kaHana (M);
m - KO3 PHUIHEHT 3aJI0)KEHHSI OTKOCOB KOJIJIEKTOPHO-IPEHAKHOTO KaHala;

V, - pabouyas ckopocTb 3KcKaBaTopa (M/4).

Ecau yacoBas HopMa BEIpa0OTKM UCUUCISAETCS B IOTOHHBIX METPaX, TO [y =V, (M/1);
B) Ha paboTax, BHIMOJHIEMBIX OYyJIbJI03EPaAMH:

Huac :O,5ch ' Bp (M2)>

rue:
Vep - cpemHss CKOPOCTb IBHKEHHMS 3a LIUKI (M/4);
B, - pabouas mupuHa 3axsara (M).
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CpenHIOI0 CKOPOCTh JBIKCHHS 34 IHKJI M Pabdodyl0 MIMPUHY 3axXBaTa OMPEIENSAIOT MO
JTaHHBIM (POTOXPOHOMETPAKHBIX HAOTIOICHHI:

_2L,-n,

pr_—T(/mK (M/tt)
Y
20F
= M)
p (])ak( )
Vep T,
L, - jmnmuHa pabodero xoma (M), ompeaenseMas METOJOM BBIOOPOYHOTO
XPOHOMETpaxa;
Ty -KOJIMYECTBO pabOYHX XOJIOB;
F - BBIpabOTKa 3a BpeMs HaOJIr0IeHHH (Ta);
T%* - 3arpaTbl BpPEMEHH Ha BBINIOJHEHUE LHUKIUYECKOH paboTel (4) 10

Y )
pe3ysibTaTaM HaOII0ICHUH.

Pacyer BbIpaOOTKHM 3a Yac ONEpaTUBHOIO BPEMEHM AJid Oy/bl03€pOB B 3HAYMTEIbHOMN
CTETICHH YCJIOXKHEH TEM, 4YTO BJIHMSHUE OOJBIIMHCTBA HOPMOOOpa3yrommux (akTopoB Ha ee
3HAUEHUE HENOCTaTOYHO H3y4yeHo. Pabouas CcKOpoCTh M IIMpHHA 3axBaTa KoOJEOIIOTCA B
00JIBIINX Tpeaenax.

[Tooromy nns  pa3pabOTKM HOPM B TaKUX CIydasX pEKOMEHAYETCs YacoBYIO
MPOU3BOJUTENBHOCT,  OynbJ03€pa  ONpEAeNsATh  HEMOCPEJACTBEHHO IO  MaTepualaMm
(hOTOXPOHOMETPaKHBIX HAOIIOICHUI:

- 151 pa3paboTKuU U mepeMenieHus rpynrta 10 10 Metpos;

- 151 pa3pabOTKHU U IepeMeleH s TpyHTa nociuenyromum 10 Mmerpam;

- U151 pa3pabOTKHU U TIepeMELIeHHs TPYHTa 10 5 METPOB;

- U151 pa3pabOTKU U MepEMELICHHS TPYHTA MOCIEAYIOIIUM 5 METpaM;

oyn _ yacl yac?2 yac.n
11 uac —

., "+m,,"+.+m,.," >Im.," |
=— —, M /u

n n
[Ipu nnaHUpOBKE MIIOMIAAEH CO CPE3KOM HEPOBHOCTEM M 3aCHINKON BIAAUH:

Gax

ni

_ 2
yac T([;g;( > M /ll
p

Bpemst ocHOBHO# paOOThI HAXOJAT U3 CIEAYIOUIETO BBIPAXKCHHUS:

_ TCM _(To6c +Tnu +T0m.,7)

P60+t 4+t +t

nep.n nep.c nep.y

THe tnepr, thep.cs tmepy - 3aTPaThl BPEMCHH Ha TEPEC3Jbl 3a 1 yac ocHOBHOM pa6OTbI
COOTBETCTBEHHO C TO3MIIMU Ha TMO3UIMIO, OT APEHBI K JIpeHe (C KaHaja Ha KaHall, OT TPaHIIEH K
TpaHillee), C y4acTKa Ha y4acTOK (C MaccuBa Ha MacCUB);

[Tpu ananu3se 3aTpatr TpyAa WIM BPEMEHH MO0 HEHUKIMYHOMY AJIEMEHTY MOXKET OKa3aThCs,
9TO TPOJOJDKUTENHHOCTh HAONIOACHUN 10 OTACNbHBIM 3HAUYCHHUSIM psAga CYIIECTBEHHO

pacxodsaTcs MO  YMCIOBOMY 3HAYEHHIO, YTO OKa3bIBAeT BIMSHHE Ha CTENEHb JOCTOBEPHOCTHU
3HaueHu# pana. Toraa onpenensior kKoadGUuUeHT pa3dpoCcaHHOCTH 3HAUCHUH psa.
Koaddumuent pazdopocannoctu psaa Kp onpenensior o hpopmyre
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SS

nauo

HAaum
rae:
Boue 1 Baun — MaKkCUMaJbHOE€ U MUHUMAaJIbHOE 3HAUCHUS PAA.

JUia mpoBepKU MPaBUIBHOCTH HMCKIIOUEHUS M3 psla OMMOOYHBIX 3HAUYEHUU crocoOoM
onpeeNeHus NpeeabHbIX 3HAUCHUH B XPOHOMETPAXKHOM PsIIY IPUMEHSIIOT (OPMYJIbI:

Aﬂauﬁ = acp +Kp (aﬂauﬁ - aHauM)
Auaum = acp - (auau6 - aHau.w)
rac:

Avane 1 Avaun — MAaKCUMaJbHO U MUHUMAJIbHO JOMYCTUMBIC 3HAYEHUS Psia;
Araue U Apaun — COOTBETCTBEHHO HauOOJIbIIIee U HAUMEHBIIIEE 3HAYCHUS B PANY.

[Ipu mpoBepke 3HaYCHUH psla METOJOM OTHOCUTEIIFHOMN CpeTHEeH KBaapaTUYHOW OMUOKH
CPaBHMBAIOT JOMYCTUMOE 3HaUYEHHUE ITON OMMOKHU C PAKTUUECKUM.
@dakTUyUecKyro OMUOKY MPOBEPSEMOro pssia ONPEACIISIIOT o popmyie

\/Z —_Z

L,=%
rae:
Y>a; —cyMMa BCeX 3HaYeHUU MPOBEPSEMOTro psaa;
Zaiz — CyMMa KBaJpaTOB BCEX 3HAYEHUU 3TOTO PAa;
n — YHCJIO 3HAYEHUI B psfy.

JlonycTuMple 3HAYEHUS OTHOCUTEIBHOM CpeaHed KBaJpaTHYHOW OIMMUOKH CPEIHETO

3HaYeHUs psna Ly MpU YHCIe MUKINYECKUX IJIEMEHTOB cocTaBa paboThl 10 5-7 % cBblme 5-
10 %.

Ecau Ly < L,y TO ynydieHue psiaa He TpedyeTcs.

VJIK 631.3(083.74)

PA3PABOTKA HOBbIX TEXHUHECKUX HOPMATUBOB AJ14
OBKALUNBAHUA KAHAITOB OT IPPYBOCTEBEJIBYATOU
PACTUTENIbHOCTHU

A.P. Mypamoes, O.A. Mypamoe
TUUM, CAHUUPH um. B.J[. Kypuna

Pa3paboTka HOBBIX TEXHHYECKHX HOPMATHBOB (BEIOMCTBEHHBIX HOPM) Ha MIPOU3BOJICTBO
OOKallMBaHUA BCEX PAa3MEPHBIX TPYMI OCYLIMTEIbHBIX M OPOCHTENBHBIX KaHAJIOB OT
rpy0ocTe0enbuaToi paCTUTEIbHOCTH HANPaBJICHBI Ha!

- (bOpMI/IPOBaHI/Ie KOMIIJICKCHOT'O, CUCTCMHOI'O MOAXO0Ja K YJIYUIICHUIO MCIUOPATHBHOI'O
COCTOSTHUSI OpOIIAeMBIX 3€MeJb IYTEM pa3leleHHs] MPOLECcCOoB yAaleHUs rpybdoctebenbuyaToi
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PaCTUTENBHOCTH U3 CEYCHHs KaHaIoB 0e3 M3MEHEHUs X MPOEKTHBIX MapaMeTPOB U OUUCTKH JIHA
1 OTKOCOB OT HAHOCOB M TPYHTA J0 MPOEKTHOI'O CEUEHUs OJTHOKOBIIOBBIMU IKCKaBaTOPaAMU;

- pecypco- U 3HeprocoepexeHue B MPOU3BOJCTBE OUYUCTHBIX pabOT HA KaHAIAX, MyTEM
MPUMEHEHHUs Ji1 Ka4eCTBEHHOW OYHMCTKHM KaHajJoB OT rpybocre0enpyaToil pacTUTENbHOCTH
CMEHHOro paboyero opraHa «KOBII-KOCHJIKa» BMECTO OOBIYHOTO KOBIIA T'HAPABINYECKOTO
HKCKABaTOpa, BBIPHIBAIOIIETO BMECTE C PACTUTENBHOCTHIO TJIBIOBI TpyHTa TOJMUMHON 10 0,5 M,
PE3KOro COKpameHusi 00BbEMOB OUYHCTHBIX pabOT MyTeM YBEJIWYEHUS MPOAOJKUTEIHLHOCTH
MEKPEMOHTHOTO IIUKJIA;

- OIBITHO-KOHCTPYKTOPCKHE pabOTHI IO YCOBEPIICHCTBOBAHUIO TEXHUUECKHUX CPEICTB IS
oOKalIMBaHUs, yIaJeHUs U MOATOTOBKM K BTOPHUYHOMY HCIOJIb30BaHHIO TIpydocTedenbuaToit
PacCTUTENbHOCTH KaHAJIOB;

- CO3[aHHS BEJOMCTBEHHBIX IMPOM3BOJCTBEHHBIX HOPM, PErIaMEHTHUPYIOIIHUX COCTaBbI
paboT, 3aTpaThl MAIIMHHOTO BPEMEHU U TpPyAa Ha eAMHHIY 00bEMa paboT B 3aBUCHUMOCTU OT
napaMeTpoB U CTENEHHU 3apacTaHusl KaHAJIOB BCEX TUIIOPAa3MEPOB;

- BHEAPEHUS  OTCYECTBEHHBIX IMPOTPECCUBHBIX  TEXHOJOTUYECKHUX  IPOIECCOB,
KOHKYPEHTOCIIOCOOHBIX TEXHOJOTHM, MallMH M OCHACTKM B OPTraHHU3alUI0 U MEXaHU3alHIo
UPPUTALMOHHBIX U METHOPATUBHBIX PabOT;

- KOOpJMHALIUIO HAy4YHO-HCCIIEJ0BATEIbCKUX PabOT MO OpraHu3aluM, MEXaHHU3alud U
HOPMaTUBHOMY o0OecrnedeHnio paboT 1o OOKalIMBaHUIO KaHAJOB OT TIpybocTebenpyaTont
PacTUTEIBHOCTH.

PaznuuaroTcss mepBUUHBIE M OOOOINEHHBIE TEXHUYECKU OOOCHOBAHHBIE HOPMBI.
[lepBUYHBIMU Ha3bIBAIOTCS T€ U3 HHUX, KOTOpbIE BIIEpPBbIEe pa3pabOTaHbl Ha JAaHHBIN Mpolecc B
YCJIOBUAX TOM WU APYrOM BOAOXO3SMCTBEHHOM opraHusaunuu. [IepBUUYHBIE ClIyKaT UCXOIHBIM
MaTepuajgoM ISl  YTBEPXKACHUS MECTHBIX HOPM U  TIOCIEAYIOLIEro MPOEKTUPOBAHUS
00001eHHbIX. OO00IIEeHHON Ha3bIBAETCS Ta, KOTOPast pa3paboTaHa HA OCHOBE NMEPBUYHBIX HOPM.
TunoBble, BEJOMCTBEHHbIE U €AMHBIE HOPMBI SIBISIOTCS 00001meHHbIMU. Ecnu Ha 6a3e TunoBoi
YTBEPXKAAeTCsl MECTHAsE HOPMa, TO OHA TAK)K€ OTHOCUTCS K Ipynie 0000IEHHBIX.

Pa3paboTke  TexHHuYeCKM  OOOCHOBAHHOM  HOPMBI  JIOJUKHO  MpEIIIecTBOBATH
MPOEKTUPOBAHUE HOPMAJU Ipolecca (OpraHu3allMOHHO-TEXHUYECKUX YCIOBHI), AN KOTOPOH
MpeArnojaraeTcs  yYCTaHOBUTh  HopMmy.  OrmpeneneHHON  HOpManu  Ipolecca  MOXKET
COOTBETCTBOBATh TOJBKO OJHO YHCIIOBOE 3Hau€HHE HOpPMBI. V3MeHeHHe HOpMajd BIIEYET 3a
c000i1 N”3BMEHEHHE HOPMBI.

Pa3paboTka TEpBUYHBIX HOPM OCYIIECTBISETCS PacueTHO-UCCIEAOBATEIBCKUM U
pacyeTHO-aHAIUTUYECKUM MeToJaMu. [IepBhlif 13 HUX OCHOBAH Ha MCIOJIb30BAHUU BHIOOPOUYHBIX
TaHHBIX, MOJIYYaeMbIX B pe3yJbTaTe MPOBEICHUS CIEIHATbHbIX HOPMAaTHUBHBIX HCCIIEIOBAHUM.
Bropoil 0a3upyercss Ha HCNOJIB30BaHUU YK€ HMEIOIIMXCS HOPMATUBHBIX U TEXHUYECKHUX
JTaHHBIX. MOTYT OHM NPUMEHATHCS U B KOMOMHMPOBAHHOM BHJE. BriOupars MeTon cieayer ¢
Y4eTOM SKOHOMHUYECKH HauboJjee I1eecoo0pa3Horo crnocoda MmoiayyeHus WCXOAHBIX JaHHBIX U
MaKCHUMaJIbHOTO COKpAIEHUS TPYAOEMKOCTH IIpolecca MNpOeKTUpoBaHHs HOpM. I[lepBuuHbIe
HOPMBI JOJDKHBI pa3padbaThIBaThCs ¢ 00s3aTEIbHBIM COOJIIOIEHUEM BCceX 3TanoB (Tadm. 1).

W3mepurens mMpoayKIHMH 3JEMEHTOB Ipolecca (MepBUYHON MPOAYKIUMU) U U3MEPUTEIh
MPOAYKIIUH TIpolriecca (3aKOHUYCHHOM MPOIYKIIMHU) JTOKHBI BBIOUPATHCS C YYETOM COOJIIOACHUS
HEOOXOIMMOM TOYHOCTHM B OINpPEACIICHUU KOJIMYECTBAa NPOAYKIMH, TOJTYYCHHOH 3a BpeMms
HaOJI0ICHUs, YI00CTBAa ¥ IPOCTOTHI €€ 3amepa. Mi3MepuTenu TOMKHBI OBITh TOHATHBI pa0OYnM.

B cBsI3M ¢ KpaTKOCTBIO M3JI0XKEHUS OCHOBHBIX IOJIO)KEHWH HOPMUPOBAHMS TpyJa B
YKa3aHHOM JIOKYMEHTE€ DPEKOMEHJyeTCs Mpu pa3paboTKe NPOU3BOJACTBEHHBIX HOPM Tpyla
noJib30BaTbcsi «OCHOBAMHM METOJMKH TEXHHMUYECKOr0 HOPMHUPOBAHUSA TPyAa B CTPOUTEIILCTBE
(Bemycku 1-9) HUMDC ToccTposi, B KOTOPBIX MOSICHAIOTCS TEPMHHBI, JAIOTCS MPUMEPHI 0
MPAKTUYECKUM pacyeTam.

CnocoObl TIpOBENECHUST HOPMATHBHBIX HaOmtoneHui. [l pa3paboTKu HOPM pacyeTHO-
MCCIIEI0OBATEILCKUM METOJIOM U MPOBEPKH YPOBHS UX BBINOJHEHUS MPUMEHSIOT TaKHE CIOCOOBI

=224



HOPMATUBHBIX HaOMIOACHUM, Kak (OTOydeT W XpoHoMmeTpax. [Ipu mpoBeneHUM HOPMATHUBHBIX
HaOJIIOJIEHUI 3aTpaTbl pabO4Yero BPEMEHUM M BPEMEHHU MCIOJIb30BAaHUS CTPOMTENBHBIX MallllH
NOJpa3JeisIloT Ha HOpPMUpyeMble (Y4UTBIBa€Mble B HOpPMax) M HEHOpMUpYyeMble (HE
YYHUTHIBa€MbIE B HOpMaXx).

K HOpMuUpyemBIM 3aTpaTaM paboyero BpeMeHU OTHOCAT BpeMsi pabouyuXx, pacxoayeMoe Ha
ONEepaTUBHYIO (OCHOBHYIO M BCIIOMOTraTelbHYIO), a TaKKe MOATOTOBUTEIbHO-3aKIIOYUTEIbHYIO
paboTy, Ha OTIBIX M JIMYHBIE HAJOOHOCTH, a B HEOOXOIUMBIX CIydasxX Ha TEXHOJIOTMYECKUE
nepepsIBbl. [Ipy MCIOJIB30BaHUM CTPOUTENBHBIX MAIIMH K HOPMHUPYEMBIM 3aTpaTaM OTHOCST
BpeMsi, pacxoiyeMoe Ha paboTy IMOJA MOJHOM Harpy3koW, NMOHMKEHHOW M Ha HEYCTPAaHUMYIO
paboTy BXOJIOCTYIO, Ha PEIVIAMEHTUPOBAHHbBIE N1EPEPHIBbI, CBA3aHHBIE C TEXHUUYECKUM YXOJOM 32

MalIMHAMHU, [IPOLIECCOM PabOTHI, OTJBIXOM pabOUuX.

Tabmauma 1
Merton pa3paboTku
HOPM
[ = 1 O
DTarsl pa3paboTKH HOPM g 8% g
555| BEE
AR K =
OpraHu3anus UCCIeqoBaTeIbCKON TPYIITBI + +
[IpenBapuTenpbHOEe 03HAKOMIICHUE C TEXHUYECKOW JOKYMEHTAIMEH, HOPMATHUBHOU H N N
TEXHUYECKOH JTUTEPaTypoi
[IpenBaputenbHOE O3HAKOMIIEHUE C MpPOIecCOM B HaType [IpoekTHpoBaHWE HOpMAaJH N i
nporecca
Br160p 00bekTa HAOJIIOICHHSI, OTIPEACIICHHE CII0C00a M KOJIMYECTBA HAOII0JeHUH + +
Pacuiienenue mporecca Ha 3JIEMEHTHI U BEIOOP M3MEpUTENEH SJIEeMEHTOB U Mpoliecca B N i
EeJIOM
YcraHoBieHUe (GUKCAKHBIX TOYEK AJIEMEHTOB Ipolecca + +
[IpoBeneHMEe HOPMATUBHBIX HAONIOACHUHN JIJIs ONPECSICHUS 3aTPaT M0 3JIEMSHTaM U 110 N +
POIECCY B LIEIOM
OnpejeneHre UCTOYHUKOB MONYYCHUS HHPOpPMAIMY JIJIsl pacyeTa 3aTpar 1o dJIeMEeHTaM N i
nporecca
O0paboTka MaTepHaliOB HOPMATHUBHBIX HAONMIONEHUN W TMPOCKTUPOBAHUE 3aTpaT II0 N N
JJIEeMEHTaM Tpoliecca Ha OTepaTHBHYIO paboTy
Bri6op cmocoba pacdera W MPOCKTHPOBAHMS 3aTpaTr IO DIEMEHTaM OTEePaTUBHON N .
paboTHI
O0600mieHue (CUHTE3) 3aTpaT Mo 3JIEMEHTaM ONEPAaTUBHOMN pabOTHI - +
OmnpenenieHre 3aTpaT Ha MOATOTOBUTEIHHO-3aKIIOYUTEIBHYIO paboTy + +
Onpejenenne 3aTpat BpeMeHH Ha OTJIBIX U JINYHBIE - +
Hano6GHocTH TIpOEKTHpOBAaHUE 3aTpaT BPEMEHH Ha TEXHOJIOTHYECKHE MepEephIBLI (IIpH N .
HEOOXOIMMOCTH)
[TpoekTupoBaHue cocTaBa 3BeHa UCTIOJHUTEICH + +
Pacuer BeTMUMHBI IPOEKTUPYEMON HOPMBI + +
IIpoexkTupoBanue maparpada HOpM + +
IIpoBepka mpoekTa naparpada HOpM B MPOU3BOJCTBEHHBIX YCIOBUAX + +
OdopmiileHHe MaTepualioB W pacueToB 1O MPOEKTy mnaparpada HOPM B BHUIL N N
MOSICHUTEIBHOMN 3aITUCKU
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Tabmauma 2

Yyer 3aTpaT BpeMeHn

PasznoBuHOC Crioco0
Tounoc
Lenb OOBeKThI UCCIeOBAaHHS Th 3aMEPOB | HaOJIONEHU Xapaktep
Bun 3anvcn Tb
BpEMEHH s 3aIICH
3amepa
2-10 pabounx
(ipu
CyMMapHOM
yueTe BpeMeH!
U TIPOIYKIIAU =
abo9nx =
P ) CrutomHbie = 0,5-1
He nuxnmmmyunsie Maruna 1-3 =
3aMephl BCEX 3 . MUH
TPOLIECCHI pabounx (mpu BHJIOB 32TDAT 2 I'pynmosoit
(IPOIOIKUTETHHO paszenbpHOM o P dotoyyer o
2, CTb LIMKJIA 5 U ydere BpeMEHH
1S JNIeMEHTaM
= Oosiee MUH) Y TIPOIYKIHU
= rpoiiecca
= JUTSL K&KJ0TO
§ pabouero)
S, I'paduuec- 0,5-1
9 Mamvna pad . ’
£ KUt MUH
Maiuyza u 7
. HIUBHTY-
abounx nhpoBoit o 5-60 ¢
P Hugp QITBHBIN
Crnomsele 1
XpoHoMeT- 5
BBIOOPOYHbIE =~
HuknugHbIe MpoLecchl ¢ HEOOIBIINM 3AMEDBL pax: 3 §
m
YIIETBHBIM B CBOMM HELUKIITIHBIX p BBIOOPOY- 9] 5O
o . BpEMEHH . =Y 52 0,2-1¢c
aneMeHToB (910 20% oT obrieit HOBTODSIO HBIM WIIH —g g =
TPYIOEMKOCTh P HETpephIB- = g
HIHXCS . =
HBII
JJICMEHTOB
= Cruionisele
Bce HermkinuHbie = ”=
= 2-10 pabounx | 3amepbl Bcex o )
g« v U [IUKIINY-HEIC T A
g E BHUJIOB 3aTpaT z ) 0,5-1
3 MIPOLIECCHI DoToyyer 5 =
g E o 3 E MWH
= 5JIEMEHTaM S i
€5 Marmna 1-3 nporiecca
B g Za pabounx
o =)
5, s 2 CIUIONIHEIE U XpoHomeT NunuBuny- 0,5-1
(o] = o
qE Luknny-Hble BBIOOPOYHBIE . = JIBHBII MUH
S = Marmmna pax: 2
a8 9 AIIEMEHTBI 3aMepEI Q
o5 Maiuna u BBIOOPOU- o
g & fipotiece-con pabounii 1-52 BPEMEHH HBII WK = 140201213700
I:Q* Q. TIOBTOPSIIO- < W 05-1c
g pabounx HETIPEpPhIB- 8. QITBHBIN
~ IIXCsa o —
HBII
JJIEMEHTOB
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YK 631.416:58-34

PE3YJIbTATbl 3KCMMEPUMEHTAIbHbLIX MCCNEOOBAHUA
BOOOCBEPEIAKOLLUX TEXHONOIMMMN NPOMbIBOK B UHTEPALIUU C
BEMETALUMOHHbIMU NOJIMBAMU U BbIPALLMBAHUEM O3UMOW
NMWEHWLbI B TONIOAHOWU CTENU

P.K. Hxkpamos, JI.X. Illle30wko6a, /K. Hap3ues, @.M. FOcynoea
CAHUUPH um. B.J]. ’Kypuna

UccnenoBanus mnpoBogunuck B 2007-2009 rr. B pamkax mpoekta A3WaTCKOTo OaHKa
pazButus (ABP) «McciaepoBaHus mo ycTOMYMBOMY YHPABIEHHUIO 3€MEJIBHBIMH PECYpCaMHU» B
COTPYJIHHYECTBE ¢ MeEKIyHApOAHBIM LIEHTPOM MO CEIBbCKOXO3SMCTBEHHBIM HCCIEIOBAHUSAM B
3acynutuBbix peruorax (ICARDA).

UccnenoBanus npoBoauianchk B ¢pepmepckoM xo3siictBe «lllepzon Camanmap Oupauruy,
KoTopoe Haxoxutcs B Capnobunckom paiioHe ChIpIapbHHCKON OOJACTH M PacIOJOXKEHO B
npenenax MNpPOJIOBUATBHO-AJUTIOBUAIBHOW 30HBI ['OJIONMHOW CTENUW CpEeaHero TEYEeHUs p.
Coipnapps.

Tepputopust yuyactka cioxeHna MomniHoi (6omee 300 M) ToImIed TITUHUCTHIX OTIOXKCHUUN
YETBEPTUYHOTO BO3pacTa (Cymnecu, CyrJIMHKH, TJIMHBI), MECTAMH C JIMH3aMHU MECKOB.

[ToyBBl OMBITHOTO y4YacTKa NO MEXAaHWUYECKOMY COCTaBy IPEACTABICHbI B OCHOBHOM
JErKUMH CYTIMHKaMu. B mpodune mouBbl OTMEUYarOTCs CJIOM Oojee JIETKOro MEXaHWYECKOro
coctaBa (cymecu, ropuzoHT 70-120cm). T'mapoMmenwopaTuBHass cuUcCTeMa B OTOW 30HE
MpECTaBICHA COBPEMEHHBIMH TUIIAMH OPOCUTENIbHO-IPEHAXKHON CETU U COOPYKEHUU HAa HUX U
pernpe3eHTaTuBHA JJIs TUIOIMIAJX OKOJIo | MIIH ra OoJblIeld 4acTh I0KHOW 30HBI ['oogHON M
JI>x13aKkcKoOM CTenu.

B BererauuoHHBIM NEpHOJ O3MMOM NUIEHUIBI TPYHTOBBIE BOJBI 3aJ€Tal0T B Ipenesax
103—169 cm, uTO fABNIAETCA CIEACTBUEM ILJIOXOM paboTOCIOCOOHOCTH IpeHakHOH cucTemsl. [lo
TUIy XMMH3Ma TPYHTOBBIE BOJABI Cyib(paTHbIE, pexe Cylnb(aTHO-XJIOPUIHbIE, MUHEpAIU3aLUs
KOTOPBIX cocTaBiseT 5,3-5,5 r/n mo miotHomy octarky u 0,4-0,9 /1 mo xmnopy.

[TouBsl yyacTka Mo coAepkaHHIO rymyca U (pocdopa OTHOCATCA K KaTErOpUU HUZKUX U
OYEHb HU3KUX.

Heap 1 MeTOANKA HCCIEI0BAHUA

Ilenpr0 AaHHOW HMCCIENOBATEIBCKOM IMPOrpaMMbl SIBJISETCS W3YYEHHE HMHTEIPALUU
MMPOMBIBKH M BOJOCOEpEraronux TeXHOJIOTUH [1], mo3BONAIOMIE CHU3HWTHL 3aTpaThl BOABI O€3
CHIIKEHUS IPOJYKTUBHOCTH B CUCTEME 3€MJIEIENIUS XJIOMUATHUK-TIIIICHUIA.

Ilonegoit 3kcnepumenm

CxeMa ONBITOB IOJIEBOTO IKCIEPUMEHTA MO NMPOMBIBKE 3€MEJb 0] O3UMYIO IMILIEHUILY
2007-2008 rr. npuBeneHa Ha puc. 1.

[ToBTOPHOCTH ONBITOB IO MPOMBIBKE MEPE]l IOCEBOM O3UMOM MILIEHUIE JBYKpaTHAsl.

BapuaHTbl s5KcIepuMeHTOB ObUTH ciieayromue [2]:

«a» - 3acolIeHHBIM BCIIaXaHHBIN Y4aCcTOK 1oJis1 € YAAaJICHHBIMH PACTUTCIIbHBIMU
. . 3
OCTaTKaMU M 3aCEeSTHHBIA OOBIYHBIM CITOCOOOM ceBa, mpombiBKa HopMoit 4000 M /ra.
«b» - 3aconeHHBI BCHAaxXaHHBIM Yy4YacTOK TMOJIA C YyJIAJCHHBIMU PACTUTEIbHBIMHU

OCTaTKaMU M 3aCESHHBIM OOBIYHBIM CcIocoOoM ceBa. [lonuB MUHEpaIM30BaHHOW BOJIOW CIIOEM
7 cM I HaKOIUIEHUS BJIaru U 3aTe€M NpoMbIBKa HopMoi 1500 M°/ra. 3a1eKa CeMsH Ha rIyouny
5-6 cMm.

«» - 3acoJICHHbI HEBCHAaxaHHBIM YYacTOK C PACTUTENbHBIMM OCTaTKaMU Ha
MMOBEPXHOCTH U 3aCESHHBIN OOBIYHBIM cIocoOoM ceBa. [lonuB MUHEpaTU30BaHHOW BOJIOU CIIOEM
7 cM [ HAKOIUJIEHWS BJard M 3aTeéM IPOMBIBKA OPOCUTENbHOM BoAoil Hopmon 1500 M°/ra.
3azenka ceMsiH Ha T1yOuHy 5-6 cM.
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80 M

72 M

d
<«

»
|

OmpiT «& | Onerr «O | gy OnpIT OmnsbrT OmnbIT OmnbIT Omerr | OmsIT «Ev | OmbIT «E»
3acozieHHI>I 3acoAeHHBI «D» «D» «A» «A» «B» «B»
b8 u Zacoae 3acone 3acoaeHHb]3aCOACHHE]
HEBCIIAXAH HEBCIIAXaH|  yppri HHBIH 3acone 3acoae 3acoae Bacone u u
HBI HBIH HeBcia | HeBcma HHBIN HHBIH HHBIH HHBI} |HEBCIIaXaH|HEBCIIaXaH
YHACTOK C | yJaCTOK C | xappprif | xamHeI | BCHAaxXa | permaxa | Bcmaxa | Bemaxa HBIA HBIH
PACTUTEAD | DACTHTEAB | yyacro y4acro HHBIN HHBIHA HHBIHA HHBIM | YYACTOK C | y4acCTOK C
HBbIMHA HBIMH KC K C y4dacto y4acTto y4acro y4acro PaCTUTEADL | PACTUTEAD
OCTaTKaMU| OCTATKAMHU|  pa ey pacTur K TIOAST K TIOAS K TIOAS K, HBIMH HBIMU
Ha Ha EeAbHBIM eAbHBLIM C C C TToaeB OCTaTKaMH|OCTaTKaMH E
IIOBEPXHOC|ITOBEPXHOC u u yaaseH yaoaseH yaoaseH MHHEpPA Ha Ha o
Tulloaus | tulloaus OCTATK 0CTaTK HBIMU HBIMHA HBIMHA AU30Ba |IIOBEPXHOC|IIOBEPXHOC <
MHHEpasnsy MUHEPAAMS| gy Ha aMH Ha pacTut pacturt pacTturt HHOH TH. TH.
OBAHHOM | OBAaHHOM | popepx | moBepx | CABHBIM | eABHEIM | €ABHBIM Bomot | 3ameska | 3ameaka
BOIOH BOJOH HOCTH. HOCTH. u u u CAOEM CEMHAH Ha | ceMdH Ha
CAOEM caoeM Bameak Bameak ocraTk ocTaTK ocTaTK (7cm) rayOuHy | rayOumy
(7 cm) mast | (7 cm) past a a amu, ammu, aMmu. s [2.5-3.0 cm,|2.5-3.0 cm,
HaKOITACHH|HAKOIIA€CHU ceMaH ceMSsIH IIPOMBI IIPOMBI TToAuB HAKOIIA U 3aTEM H 3aTEM
€ BAATH U | g BAQTH U HAa Ha BKa e IPOMBI eHHS |IIPOMBIBKA|IIPOMBIBKA
3aTeEM 3aTeM rayGHH rayéun | HOpMo# | mopwmoit BKA BAATH ¥ | HOpPMOI | HOpMOit
IPOMBIBKA | TpoMBIBKA| 40 5. a 0.5 4000 4000 | mopwoit | sarem |1500 M3/r|1500 M3/r
OPOCHTEAB | OPOCHTEAB [ 3. . 3.0 cm. m3/ra M3 /ra 4000 nmpomer | a.50% | a.50 %
HOM BOZIOH HOU BO}I?ﬁ uzarem | u 3ateMm u u M3 /ra BKa asora u azora u
HOPMOH | HOPMOH | ppoypr IIPOMBI 3acesH 3acesH u HOpPMOI1 |BCE IPYTHe|BCE APYTHE
1500 m3/r (1500 M3/t BKa BKa HBIHA HBIH 3acesdH 1500 MIHUTATEABH | IUTATEABH
an a® | Hopmo#l | HOpM™MOI 00BIMH 0BBINH HBIH M3 /ra BIe bIE =
3aCesHHBIN[3aCETHHBIH| 1500 1500 BIMU BIMH OOBIYH u BEIIECTBA | BEILIECTBA [ O
OGBIMHEIM | OGBIMHBIM | (3 /rq, M3/ra. crocob crocob BIMH sacesH |MpuMeHso|npumenso| Y
criocoGoMm | criocoGom Ymobpe Ynobpe oM oM crioco6 HBIHI TCS 10 TCS 10
CeB?. ceBa. HUg Hug ceBa. ceBa. oM OOBLINH BAArosapsd | BAaro3apgd
Vnpuiicka | UHIMACKA | procsr BHOCSIT 3amesx Bamesk ceBa. BIMH AKa Jad | OKa Oad
g CedAKa | g cedakKa csI 110 cd 110 a a 3ameAk CIIOCODO [CpaBHeHUd|(CpaBHEHUL
HYACBOIO | HYACBOIO | oGprqH0 | OBBIMHO CeMsIH ceMsIH a oM c c
IIocena. II0CeBa. it %1 Ha Ha ceMdaH ceBa. BapHaHTOMBapHaHTOM|
Ranerwa Raneawa > <l
| - -l -l | - -l -l -l - . -
72M 7,2wMm 7,2 72M 7,2wM 7,2 72M 7,2wM 7,2 7,2 M
M M M
)
Jlotox K-1

Puc. 1 - Cxema onpITOB NOJEBOr0 3KCIIEPUMEHTA 110 IIPOMBIBKE 3€MEIb 110 03UMYI0 miueHuny 2007-
2008 rr.

«dy» -

3acOJIEHHBI HEBCIIAaXaHHbI Y4YacTOK C pAacTUTEIbHBIMU OCTaTKaMu Ha

MMOBEPXHOCTH. 3aJiefika CeMsiH Ha Tiyouny 2,5-3,0 cMm, u 3aTem mpombiBKa Hopmoit 1500 M°/ra.
Y noOpenus BHOCSTCS 1O OOBIYHOM cXeMe.

«e» -

Juzumempuueckue nadawoenusn
B paccmatpuBaemMoll IOCTaHOBKE 3aJadyd MPH TOPHU3OHTAIBHOM JAPEHAXE MEIKOTO
3aJIOKCHUSA MOACIINPOBAJICA MGJII/IOpaTI/IBHbII‘;I PECKHUM 1O aHAJIOTUHU CO CTpaHaMU HOaJIbHETO

3apy0exb

.

3aCOJICHHbIM HEBCIAaXaHHBIM  y4acTOK

pacTUTENbHBIMM OCTaTKaMU Ha
MOBEPXHOCTHU. 3ajiesika ceMsiH Ha rayouny 2,5-3,0 cm, u 3areM mpombiBka Hopmoi 1500 M°/ra.
50 % xosMuecTBa a30Ta U BCE APYrME€ NUTATEIbHBIE BEIECTBA MPUMEHSIOTCS A0 BJIAT03apsIKu
JUIS CPAaBHEHUS C BapHaHTOM d.

[MonnepkuBaiicst ypoBeHb IPYHTOBBIX BOJ ¢ MUHepanuzamnueit ECw 3-4dS/m na rnybOune
100-110 cm B TeyeHHwe BereraMOHHOTO ce3oHa. llepen MoceBOM MIIEHWIBI WM MOBTOPHBIX
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KYJBTYp ONpPEAEISIIOCH COAEP)KAHUE COJIEW U BIAXKHOCTD B IIOUBE. 3aKJIa/IKa CEMSH MPOBOANIACH
Ha ryouny 5-6 cm.

beutn M3yueHsl cleAyrouMe BapUaHThl SKCIEPUMEHTOB IMPOMBIBOK B HHTETpallU C
BEreTAIMOHHBIMU MMOJIMBAMU MPH BhIPAIIMBAHUM 03UMOW MIIEHUIBI [2].

1. depmepcKast MPAKTHKA — IPOMBIBKA COJICH OCEHBIO M BECHOH HOpMoit 4000 M /ra.

2. [IpomsiBka HOpMoit 2000 M°/Ta ¢ MOCJIEAYIOIIUM ITOCEBOM.

3. Brnarozapsanka Hopmoi 1000 M’/ra ¥ IOCeB.

4. HernyOokuii mpsMOW TOCEB M TOJHUB [JIs CO3JaHUS JAPYXKHBIX BCXOJO0B HOPMOM
1000 m’/ra.

Jlns ompeneneHusl coiepiKaHHUs COJiEH B MOYBE HCIOJIb30BANCA AIEKTPOKOHIAYKTOMETP

mreipeBoro  tuna  «lIporpecc 1T». MuHepanuzauuss T'PYHTOBBIX BOJ ~ ONpEIEAIach
koraykromerpoM «MKC-Dkcnpecc T». Habmrogenust 3a BIaXKHOCTHIO TMOYBBI MPOU3BOIUIINCH
TEH3UOMETPOM.

Hopwma BriceBa onunakoBa. [1o1uB 1 BHECEHHE YIOOPEHUN MPOBOIMIIN O OOMIETTPUHSATON
CXEME.

Pe3syabTarsl

B ycnosusax nuszumempos, Ha cpeqHe- U CUIBHO3ACOJEHHBIX IOYBaX, MPH OJIU3KOM
3anmeranuu rpyHToBBIX BoJ (100-110 cM) W mpuM JOCTaTOYHON OOECHEYEHHOCTH APEHAXOM B
yclioBuAX ['00aHOM cTenu pa3Mep NPOMBIBHBIX HOPM MOKHO COKpaTuTh A0 1000 M°/Ta BMECTO
TpaguuuoHHbix 4000 M3/ra, a HOPMBI BETeTAIlMOHHBIX NOJMBOB - 10 440 M>/ra BMecTo
TpaauuuoHHbix 700-1500 M/ra. B asTom ciaydae JpeHaxHbli Moayib coctaBuwia 1068,3-
1367,6 M*/ra ipotus 4367,6 M°/ra.

Tabnuma 1 — BogHbie 6anaHChl IM3UMETPOB C 03UMOM MIIEHULICH

iICMEHTI Y Oananca, | p.oanr 1-4000 | Bapuant 2 -2000 Bapﬁj‘gg 3- | Bapuant 4
2007-2008 rT.

Bonmomogaga 4440 2320 1280 1335
Ocanku 2303 2303 2303 2303
IloanuTka U3 TPYHTOBBIX BOJ 51424 51424 5142,4 51424
ITpuxon 11885,4 9765,4 8725,4 8780,4
Hcnapenue + Tpancnupanus 7657,1 7657,1 7657,1 7657,1
Hpenax 4228,3 2108,3 1068,3 1123,3
Pacxon 11885,4 9765,4 8725,4 8780,4
2008-2009 rr.
DJIeMEHTHI BOAHOTO OajaHca Bapuant 1-4000 | Bapuant 2 -2000 | Bapuant 3 -1000 | Bapuanr 4
Bogonogaua 4200 2200 1200
Ocanku 3693 3693 3693 3693
IloamuTka U3 TPYHTOBBIX BOJT 3712,5 3712,5 3712,5 3797,8
IIpuxon 11605,5 9605,5 8605,5 8490,8
Wcnapenue + Tpancnupanus 7237,9 7237,9 7237,9 7237,9
Jpenax 4367,6 2367,6 1367,6 1252,9
Pacxon 11605,5 9605,5 8605,5 8490,8

[Ipn u3ydyeHun Ha JTU3UMETpPaAX, C MOJAJACPKAaHWEM TPYHTOBBIX Boja Ha rayowne 100 cm

(mpenmonarasi [peHa)XX MEITKOTO 3aJI0XKEHUS), PA3JIMYHBIX TEXHOJIOTUSX MPOMBIBOK 3aCOJICHHBIX
3eMelb U MOJIMBOB, MPU CO3/1aHUHM HEOOXOAMMOM APEHUPOBAHHOCTH YCTAHOBIIEHO, YTO Hauboee
BBITOAHBIMU OKa3aJIUChb BapUaHT C mpeAanoceBHbIM monuBoM 1000 M/ra ¢ MOCJIEAYIOIUM
MoceBoM ceMsiH mmeHunsl (ypoxkaitHocte B 2008 rogy 6,4 T/ra), W BapuaHT, B KOTOPOM
NPUMEHSUIM HEernyOOoKHi mpsiMoil moceB W mosuB Hopmoit 1000 M/ra s CO3JaHMs JIPYKHBIX
Bcxoq0B (ypokaitHocTh B 2008 rogy 5,9 T/ra), 4TO MO3BOJISET 3KOHOMUTH IMOBEPXHOCTHBIC
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BOJIHbIE pecypchl 10 3200 M°/Ta 6e3 CHUKeHUS MPOJAYKTUBHOCTU BOJBI M 3€MJIM. AHAJIOTHUYHO
OTHOCUTEIIBHO BBICOKHME ypOKaW MO ATUM BapuaHTaM Obliu u B 2009 romy. IIpoayKTUBHOCTH
BOJIbI TaK)Ke ObLTa OTHOCHTENBHO BBICOKOW B 3THX BapuanTtax 0,68 — 0,84 KT/M° 0 CPaBHEHHUIO C
TpaUIMOHHON TexHosoruei 0,48 — 0,77 kr/m’ (Tabun. 2).

Tabnuna 2 - YpoxallHOCTh O3UMOM MIIEHUIIBI U MPOIYKTUBHOCTH BOJBI B TU3UMETPaAX
IpY pa3InYHbIX BapHaHTaX [IPOMBIBKU

BapuanT 1- | Bapwmant 2 - | BapuanT 3 -
MapameTper 4000 wra | 2000 /ra | 1000 e | BoPHANT4

2007-2008 rr.

YpoxaifHOCTh, Kr/Ta 5900 6000 6400 5900
BasoBas mpogyKTUBHOCTb, Kr/M° 0,49 0,61 0,72 0,67
IIpoayKTHBHOCTE BOJIBI, Kr/™M° 0,77 0,78 0,84 0,77

2008-2009 rr.

YpoxxallHOCTh, KI/Ta 5610 5930 5880 5850
BasoBas nmpogyKTUBHOCTb, Kr/M° 0,48 0,62 0,68 0,69
IIpoayKTHBHOCTE BOJIBI, Kr/™M° 0,78 0,82 0,81 0,81

B noneevix jxcnepumenmax 3a TEPUOJ HCCIECAOBAaHWM B BEreTAllMOHHBIA NEPUOL
03UMOW TIIEHUIIBI TPYHTOBBIE BOJBI 3ayneranu Ha rayoumHe 103—-169 cm, 4yTO sBISIETCA
CJIEICTBUEM IIJIOXOH paboTOCIIOCOOHOCTH JPEHAKHOW CHCTEMBI.

B 2008-2009 rr. maumOonbmias cyMMapHasi BOJOIOJada B BapHaHTE «a» COCTaBUJA
6820 M/ra, a MuHnManbHas 3910 m*/ra (tabn. 3, 4) . B BapuaHTax «b» U «c» IMOJaBalIach
MuHepanuzoBanHas Boja EC,, 5-6 dS/m apeHaxHas BoOJa.

MuHHUMallbHBIE POMBIBHBIC M BBI3BIBHBIE TIOJIUBBI, aTMOC(EpHBIE OCAIKH, BBINAAIOIINE
B TE€UEHHE 3MMHEr0 W BECEHHEro Ce30Ha, U BETETAllMOHHBIEC MOJMBHI 00ECHEUMIN paccojeHue
KOpHEOOHWTaeMOU 30HBI, MOAAECP!KAHNE HEBBICOKOW KOHIIEHTPAllUM TOYBEHHOTO PacTBOpa, YTO
CIIOCOOCTBOBAJIO TOJYYEHHUIO BBICOKMX YypOXKAaeB O3UMOM MIIEHULbI, CHUKEHUIO YpPOBHS
MHUHEPATU30BAaHHBIX TPYHTOBBIX BOJI M COKpPAIIECHHUIO JAPEHAXHOTO CTOKAa. BBI3BIBHOW MOJIUB
MOCJIe TMOCeBa CHOCOOCTBYET HAKOIUIGHHIO BJaru, IPOMBIBKE M PACCOJICHUIO BEPXHETO
KOPHEOOHTAEMOTO CJIOSI i XOPOIIEMY IPOPACTAHUIO CEMSIH.

B moneBpIX 3KcepUMEHTaX Ha CpelIHE W CHUJIBHO 3aCOJICHHBIX 3E€MJISIX HauOOoJblIas
YPOKaHOCTh ObLIIa B BAPUAHTAX «C», «d», «e» (4,4 - 4,6 T/ra) 6e3 MaxoThl U C PACTUTEIHHBIMH
octatkaMu. OTHOCHUTEbHAS MPOJYKTUBHOCTh BOJIBI Tak)Ke ObLTa BhII€ B 3TUX Bapuantax (0,81-
0,95 kr/m°) (tabu. 5) [3].

Tabnuna 3 - Bomonogaua Ha BereTalimOHHbBIE U POMBIBHBIC TIOJIMBBI O3UMOM MIIICHUIIBI B
depmepckom xo3siicTBe «lllep3on - Camanaap 6upauru» B ColpapbHHCKOM o0nactu
2007-2008 rT.

HOKa3aTeHI/I BapI/IaHTBI OIIBITOB
(@) (b) (© (d) (e
T 4000 1500 1500 1500
P P 30.09.2007 | 04.10.2007 07.10.2007 | 07.10.2007
BnarozapsaxoBsrit
Homus 08-12.12.07. 1500
Lot momms /e 242 370 (08-325) (08-960) (08-960)
(24.10.07) | (24.10.07) (24.11.07) (12.11.07) | (12.11.07)
2-if monuB, M°/ra
530308 385 735 630 643 643
rtoro, m’/ra 4627 2605 2455 3103 3103
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Ta6HI/IL[a 4 - Bonononaqa Ha BCTCTAlIlMOHHBIC U IPOMBIBHBIC ITOJIMBLI 03UMOH NIIICHUIIbI B
dbepmepckom xozsiicTBe «lllep3on - Camangap oupmuru» B CeIpapbUHCKOW 00JaCTH
2008-2009 rr.

Hokasatem BapuaHThI ONIBITOB
(@) (b) (c) (d) (e)
ITpOMBIBHBIE HOPMBI 4000 2200 2200
p p 18.09.2008 17.09.2008 | 17.09.2008
BrarozapsiikoBblii
noyiiB 18.10.08. 1500 1500
. 3 690
1-i mosuB M>/ra 720 (20.10.08) | 720 (20.10.08) (20.10.08)
>t moms. /e 680 650 630 800 800
’ (18.02.09) (18.02.09) (18.02.09) (18.02.09) | (18.02.09)
3ot moms. a/ra 670 650 620 790 790
’ (6.03.09) (6.03.09) (6.03.09) (6.03.09) (6.03.09)
4-ii mouB, M°/ra 750 740 720 820 820
(8.04.09) (8.04.09) (8.04.09) (8.04.09) (8.04.09)
Uroro, m°/ra 6820 4960 4860 3910 3910

Tabnuna 5 - Arpo3KOHOMUYECKHE TTOKA3aTeIN BhIPAIIMBAHUS O3UMOMN MIICHUIIBI TPH
pa3IMYHbBIX BapUaHTaX MPOMBIBKM HAa ONIBITHOM yuyacTke B hepmepckom xo3aictee «lllep3on
Camangap Gupauru»

0| | @ | ®» | @ | @ | (o
2007-2008 r.r.

1. | Yucrast npubbLIb, $ -39 174 31 41 10

2. | OO6mMe nepeMeHHbIe 3aTpaThl, $ 1053 1143 1092 1018 1095

3. | BamoBas mpoIyKTHBHOCT®, Kr/M° 0,61 1,03 0,95 0,81 0,84

4, | Banosan MPOAYKTHBHOCTD, 33243 8362 10041 | 2449
cym/1000m

5. | Banosas mpoayktuBHOCTE, $/1000 M3 5,2 9,7 13,2 2,6

6. | BamoBas nmponykTuBHOCTE WP, Kr/™M™ 0,62 1,03 0,95 0,81 0,84
IIpoayKTUBHOCTE BOJIBI,

7. (yposaiitocTs/ET o6imas) Kr/s 0.56 0.66 0.59 0.57 0.59
8. | YpoxkaiiHOCTb, I/Ta 42.8 50,85 45,65 44 45,25
2008-2009 r.r.

1. | Yucras npubOsLIb, $ 132,9 97,9 220,9 315,1 189.,9
2. | O6mue nepeMeHHbIe 3aTpaThl, $ 549 556 482 468 468
3. | BanoBas npolIyKTUBHOCTS, Kr/M 0,32 0,38 0,41 0,48 0,52
4, | Banosai MPOAYKTHBHOCTE, | 18786 | 16815 | 38384 | 61594 | 37130

cym/1000 m
BasnoBasi IpoiyKTHBHOCT,
5. $/1000 M3 12,6 11,3 25,8 41,4 24,98
6. | BamoBas mponyKTuBHOCTE WP, Kr/™M™ 0,32 0,38 0,41 0,48 0,52
[IpoayKTUBHOCTH BOJIBI,
7. (yporaittocTs/ET obimas) Kr/m™ 0.47 0.45 0.49 0.51 0.54
8. | YpoxkaiHOCTB, I/Ta 33,8 32,8 35,45 36,9 39,5

Takum o6pa3oM, M0JIEBbIE SKCIEPUMEHTHI B TEUEHHUE ABYX JET HCCIENOBAHUI MOKa3allu,
4TO MO CpPaBHCHHUIO C TpaHHHHOHHOﬁ TEeXHOJIOTUEH IMPOMBIBOK TIpHU BbIpalllUBAHUU 03UMOH
nureHus 3Q(EKTHBHON sBISETCS HpOMBIBKA HOpMOH 1500 M’/ra 6e3 BCHAWIKH OIS, C
MMoCJICAYHOIIUM HGFHY6OKI/IM MMOCCBOM IMIICHHUIILI B PACTUTCIBHBIC OCTATKH. A Takxe Imoces
CHayaJjia HyJI€BOM CESJIKOM, a 3aTeM MPOBEJICHUE BBI3BIBHOIO MOJIMBa HOpMOH 1500 M°/ra.
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Oo6cy:xnenue

HccnenoBaHusiMM Ha JHM3UMETpaXx M B TMOJEBBIX DJKCIEPUMEHTAaX ObUIM HalIeHbI
BAapUAHTHI, MO3BOJISIONIME CHU3HUTH 3aTpaThl BOJBI 0€3 CHIKEHHSI MPOAYKTUBHOCTU O3UMOU
MIICHUIBI.

TpeboBanuss K MPOBEJACHUIO TIPOMBIBOK TE€peJ MOCEBOM O3UMOW IMIIEHUIBI Ha
3aCOJIEHHBIX 3€MJIIX MOTYT OBITh 3HAUUTENIBbHO YHPOLIEHbI MO CPAaBHEHUIO C TPaJULMOHHON
MPOMBIBKON 3eMeNb MOJA XJIOMYaTHUK. B MPOU3BOJCTBEHHBIX YCIOBUAX MOXHO COKPATUTh
npoMbIBHbIE HOpMBI a0 1500 M°/ra. Takoi xe pe3yabTaT MOKHO IMOJIYYHTh, MPEIBAPUTEIBHO
MOoCesiB  O3UMYI0 TIIEHUI]Yy C OJHOBpPEMEHHbIM BHecenueM 50 9% KkonuuecTBa a30THBIX
yA00peHuid, ¢ MOCIENYIOIUM COBMEIIEHNEM MPOMBIBOK C BBI3BIBHBIM IOJMBOM HOPMOI Takke
1500 m*/ra. Xopolime pe3yIbTaThl MONYYal0TCsS B BAPHAHTAX 0e3 BCIALIKH H C PACTHTEIbHBIME
ocrarkaMmu. Vcnonb3oBanue Ajig NepBOil MOPIUHU MOJIMBA MUHEPATU30BAHHBIX APEHAXKHBIX BOJ
ANEKTPONPOBOJHOCTBIO 5-7 mSm/cm TO3BOAUT SKOHOMHUTH BOJHBIE PECYpPChl W YIydIlaTh
JKOJIOTUYECKHE YycloBUA. B 1enoM, 3KOHOMSTCS BOJHBIE U TPYAOBBIE pecypchl 0e3 CHMXEHUs
MPOJNYKTUBHOCTH BOJIBI U 3€MIIH.

Jnst Takol TEXHOJOTHM HEOOXOJMMa 4YeTKash OpraHu3alus CBOEBPEMEHHOW 00paboOTKH
MOYBBI, TOCEBA U MONMBA. J[Jis 3TOTO HE0OXOAMMO 00ECIIeYUTh BHICOKUM TEXHUYECKHI YPOBEHB
nponamtHoro Tpaktopa ¢epmepa, 'CM u nocrymnHbie BOAHBIE pecypchl. Bompoc cokpareHus
3aTpar BOJHBIX PECYPCOB Ha MPOMBIBKY 3aCOJICHHBIX 3€MeNlh B MHTETPAIlMU C BETeTallMOHHBIMU
MOJIMBAMHU, arpOTEXHUYECKHUMH MEPONPUATHIMHU, a TakKe MpoOJeMbl ApeHaka N0 KOHLA He
M3y4YeHBI U TPEOYIOT HalbHEHIINX HCCIIeIOBaHU. BOpOC MPOMBIBOK B MHTETPAIMH C MTOJIHBAMU
Ha JU3UMETpPax HaJ0 MPOJOJIKUTH U 0053aTeIbHO MOCTPOUTH MPOU3BOJACTBEHHBIN yUacTOK.

W3 umccneqoBaHHBIX TEXHOJOTHH JUIsl MIPOW3BOJCTBA MOXHO PEKOMEHIOBATh BapHAHTHI
«b», «c», «d», KOTOpBIE TO3BOJISIOT CHU3UTH 3aTpaThl Bojabl g0 1500 M3/ra, HCIOJb30BaTh
MUHEpaTU30BaHHBIC KOJUIEKTOPHO-APEHAXKHBIE BOJBI HA MPOMBIBKY MPU BBIPALNTUBAHUN O3UMOU
MIICHUIBI.

[Ipu mpoBenennu padboOT MO CHIKEHHIO 3aTPaT BOJHBIX PECYPCOB HA 3aCOJIEHHBIX 3EMIISIX
HEOOXOJUMO BECTHU OINEPATUBHBIH KOHTPOJb 3AaCOJEHHOCTH W BIAXXKHOCTH MOYBBI JKCIIPECC
Merogamu (OnexkrpoxkoHaykromerp EM — 38, Bnaromep «/luBaitnep —2000», TeH3UOMETpHI),
paboTocrocoOHOCTH IpeHaka. HeoOxoamma deTkas opraHu3aius arpoTeXHUYECKUX padoT mpu
HaJIJIe)KaIEeM TEXHUYECKOM COCTOSSHUU TEXHUYECKHUX CPEJICTB.
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