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CAHUUPH - 85 Jser!

2010 roxy ucnosHseTcs 85 meT ¢ MOMEHTa 00pa3oBaHuUs B T. TalkeHTe

CpenHea3naTckoro Hay4HO-HCCIEJ0BAaTEIbCKOTO MHCTUTYTa MppUTaLUN

(CAHUUPHN). na Uenrpamsuoit Aszmm co3zganue CAHUMPU 6wuto
Ype3BbIUAHO BaXKHBIM U HY>KHBIM COOBITHEM.

B naugane XX Beka 3meck B lleHTpanbHoit A3uu opomanock 6osee 3,0 mutH. ra
3eMellb ¢ HamboJiee IUIOJOPOJHBIMU MOYBaMU. VIppUralmoHHOE CTPOUTENBCTBO U OC-
BOEHHE HOBBIX 3eMeJib B OacceiiHe ApaibCKOro MOpPS MOJYYHJIM pa3BUTHE MOCIE KOJIO-
Huzauuu LlentpanbHoit Azuu Poccueit.

Kpynueiimine  cneunaiucThl  CEJIBCKOTO  XO3fMCTBA W HppUTallMUd — —
B.®. bynaesckuii, M.M. bymyes, H.A. Jlumo, C.®D. Octposckuii, I'.K. Puzenkammd,
B.®. TonmayeB — 3aJ0%KWUJIH OCHOBBI COBPEMEHHOW MEIMOPATUBHON HAyKH W BOJOXO-
35CTBEHHOT0 CTpOUTENbCTBA. O BBICOKOM YpPOBHE TEOPETHMUECKUX MCCIEIOBAHUI U
JKCIEPUMEHTAIBHBIX padOT TOr0 MEPHUOJa CBUIETENBCTBYET TO, YTO YK€ B MEPBbIE FObI
XX Beka yuenble lleHTpanbHON A3uu cramum pa3pabaThiBaThb METOJbI HWHKXEHEPHOM
00pHOBI C 3aCOJICHHEM OPOIIIAEMBIX 3€MEJTh, OTIEPEXkKas MePeaOBbIC 3apyOeIKHBIC CTPAHBI.

[Tocne OxTaAOpBCKOI peBOMIONMK U H3BecTHOTO nekpera B.U Jlenuna ot 17 mas
1918 r. «O6 accurnoBanuu 50 MHUJUIMOHOB pyOJiel HA OpoCHTENbHBIE paboThl B Typke-
CTaHe», MPOUCXOIUT 0oJiee UHTCHCHUBHOE PAa3BUTHE HMPPUTALMOHHOTO CTPOUTENHCTBA U
OCBOEHHUE HOBBIX 3€Mellb, sl 0OecriedeHusl XJIONKOBOW HE3aBUCUMOCTHU CTpaHbl. Pere-
HUE 3a/1a4d 110 OPOLIEHUIO 3€MEJIb U BOJOXO3SMCTBEHHOMY CTPOMTENILCTBY B LleHTpais-
HOM A3uM Ompenenuao HeOOXOAUMOCTh OpTraHU3alMU CHEUUATbHBIX TUAPABINYECKUX,
TUAPOTEXHUYECKHUX, THAPOMETPUUECKUX HccienoBaHuil. B cBsasu ¢ atum 1925 r. Ilo
npoekTy npodeccopa B.Jl. XKypuna, yrBepkaeHHOMY TeXHUUECKUM COBETOM Y IIpaBlie-
HUS BOJHOrO Xo3siicTBa LleHTpanbHo A3zuu, Obl1 opranuzoBaH OMNBITHO- HCCIEAOBA-
TEJIbCKUM TUAPOTEXHUUYECKUN HHCTUTYT. JleTom 1926 r. C pacmmpeHueM padboT 1Mo BOJI-
HOMY XO3SHCTBY BO3HHMK BOIPOC OOBEIUHEHHUS BCEX OMBITHO-MCCIEAOBATEIBCKUX yda-
CTKOB M 3KCIIEPUMEHTAJIbHBIX Jlabopatopuil ruapoTexHuueckoro npoduis. [Ipukazom
1o YmpasieHuto BogHoro xossaicrsa Cpenneit Azuu ot 1 uronsa 1926 r. 'maporexnuye-
CKUIl MHCTUTYT, THJIPOMETPUUECKOE MOJpa3/ielicHue YNpaBlIeHUE BOJHOTO XO3SHMCTBA
Cpenneit A3un o0benuHeHbl B ONBITHO-UCCIIEIOBATENBCKUN HHCTUTYT BOJHOTO XO35i-
cTBa. B ero cocraB BOILIM JTONOJHUTENIbHBIE HAYYHBIE MOAPA3IAEICHHUS: ONBITHO — OPO-
CUTEJIbHBIH, IKCIUTYaTallMOHHbBIA, SKOHOMUYECKUN U PSJI IPYTUX OT/AENOB.

B 1932 r. wuHcruryr nepeumeHoBaH B (CpenHea3naTcKuii — Hay4dHO-
uccienoBaTenbckuil ”HCTUTYT uppurauuu (CAHUNPU)

C momenta ocHoBanus CAHWUWPU cran neHTpoM HaydyHOH MBICIH M HAy4HO-
MPOU3BOJUTEIBHBIX HCCIAEAOBAaHUN B OOJACTHU THAPOTEXHHUKU, MEIHOPALHUHU 3eMeb,
JKCIUTyaTallud TUAPOMEIUOPATUBHBIX CUCTEM, YIPaBICHUS BOJIOXO35HCTBEHHBIMHU CHC-
TeMaMHU U BOJOXO35MCTBEHHOTO CTPOUTENbCTBA.

B uncTtuTyTe pabotanu BuaHeimue ydensle: akageMuku — C.T. AntyHuws,
B.B [locnaBckuii, un.-kopp. AH V3CCP P.A. Anumos, M.C. Beizro, ui.-kopp.
BACXHUJI A.M. MyxammenoB, mpodeccopsr — B.J. Kypun A.H. TactyHckuii,
E.A. 3amapun, B.M. Jlerocraes, /I.51 CoxonoB, H.M. Pemerkuna, H.A Saumesckuii,
A.3.3axunoB, B.A. dyxosusiii, H.T.JlaktaeB, A.A.Pauunckuii, A.P.Pama3aHnos,
V. V. Vmapos, C.M. KpuBoBs3, Beaymue yueHblE: IOKTOpa M KaHAUAATHl HAyK —
B.A. bapanos, [I.Il. Kononkesuu, B.H. fIpues, B.A.CkpsuibHukoB, X.U. fky0os
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A.A Kanpipos, .M. Maxmyno, M.P. CanuxoB, 3.X. IxamuioB, A.Il. Opnoga,
b.E. Munekuc, C.A.Ilonunos, VY.1O.IlynaroB, P.A.VYcmano, B.H. bepasuckuii,
M.IO. bopyxoB, T.U. depnatka, C.U.Kebepne, M.II. Myxtapos, b.I'. Mannaes,
I1. ITak, U.A. Copokuna, C.A. Hepo3un, K.1 benouepkoBckuii, b. Mycaboes, AOny-
kaxxop Tymnsranos, Adaycarrop Tynsranos, 3. Xamunos, I1.JI. YMapos, B.1. Cokonos
u ap.

B nactosimee Bpems B HIIO CAHUMPU nnonoTBopHO TPyASTCS: 3aMECTUTEIb
JTUPEKTOpa MHCTUTYTa IO Hay4HOU paboTe, 3aBeyromui oTaeaoM «OXpaHbl BOJHBIMU
pecypcoB» C.A. MamaroB, aupekTopa HWHXEHEpHOTo 1eHTpa «Cyropui»-K.T.H.
B.B Xerai, manoro npeamnpusatus «MenuocyBkypwimi» — X. MaHCypoB, HaydHO-
texunueckoro mneHtpa «Toza Jlape» — A.I'. CopokuH, AUPEKTOpa OMBITHO-TIPOU3BOI-
cTBeHHBIX Xo03sHcTB: Chipnapeunckoro — III. XKammos, Xopesmckoro — XK. Mart-
KapUMOB.

B uncturyre CAHUNPU ycneumnble HaydHble UCCIEA0BaHUS IPOBOJAT: TOKTO-
pa texmmueckux Hayk: O.K. KypbOanGaeB — mupektop Kapakammakckoro ¢unmana,
P.K. UkpamoB — 3aBenyromuil otaenoM «TexHomorus ynpaslIeHHsT MEIUOPATUBHBIM
pernuMoM opoitaeMbix 3emenby», O.f. ['moBankuii — 3aBeayromuii 1adoparopueit «Ha-
COCHBIE CTAaHIMHU M ycTaHOBKNW», X.A. Mcmarunos — Benylmuil Hay4HbI COTPYIAHHUK OT-
nena «Pycen», a Takxke kanauaatel Hayk: I bernmoB — pykoBoauTens cexuuu «Boanoe
XO034MCTBO M CHCTEMBI yIpPaBJICHUS» YUYEHOrO COBETa, 3aBeayromuil oraenom ACY,
I0.U. IlupokoBa — pyKOBOAMTENb CEKIUU «Menumopanuu U SKCIUlyaTalus THApOMeE-
JMOPATUBHBIX CUCTEM» YYEHOI'o COBeTa, 3aBefyromas gadbopatopueil «IlouBennsle uc-
CJIeJIOBaHUS U POMBIBKU», T.Y. bekMypaToB — 3aBeyIOMHI OTAEIOM «DKCIUTyaTaluu
I'MC», A.A AbGupoB — 3aBeayromuii ornenom «penaxa», A.H Habues — 3aBeayromuii
otnenoM «TexHukn u TexHojgoruu opoureHus», M.P. MkpamoBa — 3aBeayromas OTae-
aoMm «KommiekcHoro perynupoBaHus cTtoka pek», S.C. MyxamMMenoB — 3aBelyrolui
otaenom «Pycem», @.A. NanmapoB — 3aBeayrouuii otaenoM «BomoxpaHunuil U KaHa-
J0B». YcrneuHo tpyaarcs: Y.P. Pacynos — 3aBenytomuii taboparopuei « kcruryaTaiu-
OHHOM TuapomeTpuu U Mereoposorun», O.A MyparoB — 3aBenyrouuii otaenom «Tex-
HOJIOTUH U OpraHu3aluy THAPOMEIHopaTUBHBIX padoT» O.A. 3yeB - 3aBeyIOIINNA OTAe-
nom «CtpoutenbHbie MaTepualb», b. YMapoB — agupektop Kamkanapeunckoro ¢uina-
na u gpyrue. OHU BHECIU 3HAYUTEIBHBIN BKJIAJ B Pa3BUTHE BOJOXO3SMCTBEHHOU U Me-
nuopatuBHO# Hayku. Corpyanuku CAHUNPU paspaboranu TeopeTHdecKrue OCHOBBI U
METO/Ibl HHKEHEPHON MeINOopaluy, OpOIIaeMbIX 3eMellb, IPOBEIH MIMPOKOMACIITaOHOe
U3Yy4Y€HHE BOJHBIX PECYpPCOB, MCCIIEIOBAIN BOMPOCHl UX OXPaHbl U KOMIUIEKCHOI'O HC-
10JIb30BaHMs. MHOTO cuil M TpyJla ObUIO HAlpaBJIEHO Ha pellleHue MpodsieM OpoIleHUs
HOBBIX 3€MeJIb, FKCIIYyaTallud U TEPEyCTPOIICTBA OPOCUTEIBHBIX CHCTEM; Ha pa3padoT-
Ky HOBBIX KOHCTPYKLUI I'MAPOTEXHUYECKUX COOPYKEHUI U METOIOB UX pacdeTa, METo-
JIOB KOMIUIEKCHOM MEXaHW3allUM W MHAYCTPUAIU3aLMKM THAPOMEIUOPATUBHBIX padoT,
BHEJIPEHHUE HOBOM MEJIMOPAaTUBHONW TEXHUKHM HAa OPOCUTEIBHBIX CHUCTEMAaX, a TAKXKE Ha
IKOHOMHYECKOE 00OCHOBAHHE BOJOXO035HCTBEHHBIX PaboT.

Pemenue 3TUX BOIPOCOB OCHOBBIBAJIOCH Ha INTyOOKOM M3YyYE€HUU MUPOBOIO OIBI-
Ta MEJIUOpAllMM U OPOLIEHHUS 3€MEJb, COIMPOBOXKIAIOCHh TOMCKOM HOBBIX METOJUK HC-
CJI€0BaHUM, OPUEHTUPOBAHHBIX HAa YCJIOBMS Pa3BUTUS BOJOXO3AHCTBEHHOIO CTpPOM-
TEJIbCTBA M AKCIUIyaTallUd UPPUTALMOHHBIX CUCTEM B Y30ekucrane u apyrux CpenHe-
a3MaTCKUX peciyOInKax.

[Tocne o6benunennss CAHUMPU u MHcTuTyTa BOAHBIX MPOOJIEM U THAPOTEXHU-
K1 AkazneMuu Hayk Y30ekuctana B 1960 r. ObuiM co3faHsl: OTIeN pycell, JlabopaTopus
¢unbTpanuu, 1a00paTopusi BOJIHOBBIX MPOIIECCOB, TA00OPATOPHS PETYIHMPOBAHUS BOIHO-



COJIEBBIX PEKUMOB I10YB, Ja0OPATOPHs JpEeHaXKa, OTAE] aBTOMATU3ALMK U T€IEeMEXaHU-
3allMM TUPOMEIHOPATUBHBIX CUCTEM, OTJEN BOJOXO3AWCTBEHHBIX MPOOIEM, OTAEN OX-
paHbI BOAHBIX PECYPCOB U IpYTHE.

K cepeanne mecTuaecsThIX IoJ0OB B COCTaBe MHCTHTyTa JAeicTBOBanio Oosee
35 Hay4dHBIX TIOApA3JENCHHH, pa3padaThIBAIOMIUX ISl TTPOU3BOJCTBA MPEIJI0KEHUS T10
BCEM HaIPaBJIEHUSM PAa3BUTHs BOLHOTO XO35AHCTBA, MEIUOPALIMM 3€MEJIb M DKCILTyaTa-
UM TUIPOMEIHOPATUBHBIX cucTeM. Permenuem ObiBuiero CorO3HOrO IMpaBUTENbCTBA
uHcTUTyTa ¢ 1965 r. BrirodueH B cocTaB yupexAcHUN MHUHUCTEPCTBA MEIUOPALUU U
BoaHoro xo3screa CCCP.

C 1966 r. MHCTUTYT CTaHOBUTCS, IO JUHUU MHUHHCTEPCTBA MEIUOPALIUA U BOJI-
Horo xo3siicTBa u [ KHT CCCP, ronoBHO# opraHu3amnuei mo mpodiaeme 60pbObI ¢ 3aco-
JIEHUEM OpOIIAEMBIX 3€MEJIb Ha OCHOBE IPOMBIBKM MU ApEHaxka, a ¢ 1976 1. u no skc-
IUTyaTallid TUAPOMEIMOPATUBHBIX CUCTEM B apuJHOM 30He. K KOHIly BOCBMUIECATHIX
roJIOB B COCTaBE MHCTUTYTa (YHKIUMOHUPYIOT 44 caMOCTOATENBHBIX OTAeNa U jJabopa-
TOpHH, pa3padaThIBAIOMIMX U BHEIPSAIOIINUX IPEATIOKEHUS IO BCEM HAIPaBJICHUSM BOJI-
HOTO XO034MCTBa, MEIMOPALMHU U IKCIUIyaTallUH THIPOMEIMOPATUBHBIX CHUCTEM, Halle-
JIEHHbIE Ha MOBBIIIEHHUE MPOAYKTUBHOCTH OPOIIAEMBIX 3€MEIb M OPOCUTEIHHON BOJBI
IIPY MUHUMAJIBHBIX 3aTpaTax pecypcoB.

[Ipukazom ObiBirero Munsoaxo3a CCCP ot 23 gexabps 1986 r. 3a N 450 Ha 6a-
3e CAHUMPU co3nano HayuHo-mipou3BoAcTBeHHOE o0benunenune « CAHUNPWy, B ko-
TOPOM MHCTHUTYT SBJISIETCS T'OJIOBHOM OpraHu3anueid. IDTO Jajio BO3MOXKHOCTb pacllu-
pUTh cdepy ACHCTBUIM MHCTUTYyTa M pealu30BaTh NPUHIUI «OT pa3pabOTKH HAy4yHOI
UJieu - 10 UIMPOKOT0 BHEJPEHUS B MPOU3BOACTBO KOMILIEKca BojocOeperaroniei u Bo-
JNOOXpaHHOM TexHosoruw». B ator mepuon mHctutyT B coctaBe HIIO «CAHUMPU»
OCHOBHO€ BHMMaHHEe oOpalaeT Ha pelieHue KOMIIJIEKCa OpraHu3allOHHO-TEXHUUECKUX
MEPOIPHUATHI 1O PE3KOMY COKpPAILIEHHUIO YJIEIbHOTO BOJONOTPEOIECHMs, MOBBIIICHUIO
IPOJYKTUBHOCTH OPOILIAEMbIX 3€MEJIb U OPOCUTEIBbHON BOABI MyTEM pa3pabOTKH U LIU-
pPOKOMAacIITaOHOI'O BHEJPEHUs COBEPILIEHHON TEXHUKU MOBEPXHOCTHOIO MojuBa (6oiee
20 TUNOB): APEHAXKHBIX CUCTEM C OINPEJIEICHUEM ONTUMAJIbHBIX UX apaMeTPOB; CUCTEM
KalreJbHOTO OPOILIEHUS; TEXHUKH M TEXHOJIOTMH IJIAaHUPOBKH 3€Melb, 000pYyJO0BaHUS,
npuOOpPOB U ammapaTypsl Ui YIy4YIICHHS YPOBHS SKCIUTyaTallud METHOPATHBHBIX CHC-
TEM; METOJIOB IPOrPaMMHOT0 00ecledYeHHs] ONEepPaTUBHOTO U MEPCIEKTUBHOTO YPOBHEH
yIpaBJi€HUs YKOJIOTUYECKUMU, METMOPATUBHBIMU U BOJOXO3SIIICTBEHHBIMHU IIpOLlECCAaMU
- OT moJieit opoleHus o 6acceiHOB pek, a Takke Apaybckoro Mops u [Ipuapainbs.

B 1992 r. [locranoBnenuem Kabunera MunuctpoB Pecnybnuku Y306ekuctan ot
11 anpens «O HayuHO-pou3BOACTBEHHOM o0benuHeHun “CAHUMPU”» u npukazom
MuHuCTEpCTBa METMOPAIMU M BOJHOTO X03siicTBa PecyOnuku Y36ekucrtan ot 27 an-
penst uHCTUTYT B coctaBe HIIO nepenan B cucremy MunBoaxo3a Pecny6nuku Y30eku-
craH. C 3TOoro BpeMEHM MHCTUTYT BBINOJHSAET PA3HOCTOPOHHHE HAay4YHO-
UCCIIEI0OBATEIbCKUE U BHEJPEHUECKHE pabOThl B 00JIaCTH BOJHOTO XO34HCTBAa U CUCTEM
yIpaBJ€HUs BOJOX035HCTBEHHBIMU KOMIUIEKCAMH U CUCTEMaMHU.

OrpoMHa HayuHO-npakTHueckas aestenbHocTs CAHUMPU. be3 npeyBennuenus
MOXHO CKa3aTh, YTO HET HU OJHOTO OoJiee WIM MEHEE KPYIMHOTO HPPHUTAIHOHHO-
MeJIMOpaTUBHOTO 00bekTa B Y30ekucrane U apyrux LleHTpanbHOa3naTckux pecmyOiu-
KaX, IPOEKTUPOBAHUE, CTPOUTENIHCTBO U 3KCIUIyaTalusi KOTOPOro B TOM MM WHOM CTe-
NeHUu He Oaszupyercs Ha pe3yJibTaTaX HCCIEJOBAaHUN M PEKOMEHAAUMSIX HHCTUTYTA.
Tonbko 3a mocnenHue 25 €T MHCTUTYT MOATOTOBUI M Mepenal MpOU3BOACTBY Oosee
1000 pa3pabotok, u3 koTopbix okono 300 BHenpeHo, okono 300 3aBeplieHO B BHE
HOPMAaTHUBHO-METOJANYECKUX IOKYMEHTOB, COIO3HBIMHU M PECIyOJIMKaHCKUMU MUHUCTEP-
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CTBaMHU CEJIHCKOTO XO35HWCTBA M BOJHOTO XO03sIHCTBa, roccTposiMu Coro3a U pecryOInK
[{enTpanpHoil A3uu. bonbmias 4acTe 3aBeplleHHBIX ucciaegoBaHuil (Oonee 245 pabor)
3alIMINeHa aBTOPCKUMH CBUACTeNbCcTBaMH. OmyOnukoBano 50 moHOrpaduii U OKOJIIO
80 cOOpHUKOB HAyYHBIX TPYIOB.

B uHcTHTYTE B pa3nuyHble NEPHOJIbI paboTalu Clelalu3upPOBAHHbBIE COBETHI 110
3allMTe KaHOUAATCKUX AuccepTanui. Bcero 3a mepuon CylIecTBOBaHUS HHCTUTYTa
200 TOKTOPCKUX W KAHIUIATCKUX TUCCEPTAIMi MO CHEHUaANbHOCTIM «Menunopamnus u
opoulaemMoe 3emiieenuey, «['uapasnyka u HHXKEHepHas TUAPOIOTUINU JIP.

BricokokBanuduupoBaHHble KaJapbl, MOATOTOBIECHHbIE B HHCTUTYTE, paboTaroT
B INPOCKTHBIX OpraHU3alusAX, Y4eOHBIX 3aBelleHUsAX Y30ekucraHa, rocyaapctB LleH-
TpanbHoit A3zum u CHI'.

HuctutyTt B coctaBe HIIO nemoHcTpupyer cBou pa3pabOTKU HA Pa3IMYHBIX BbI-
cTaBKax B pecryonukax ObBmiero Coro3a u 3a pyOexom, HOIIEPKUBAET HAy4YHO-
TEXHUUYECKHE CBS3M C Hay4YHO HUCCIEI0BATEIbLCKUMU OpPTaHU3alMsIMHU OJIMKHETro U Oonee
25 uHcTUTyTaMHM JanbHero 3apyOexbs. bonee 250 corpynnukoB CAHUNPU sBastorest
Y4aCTHUKAMH BBICTaBOK, OKOJIO 225 4eJI0BEK HarpaXJaeHo UX MEeJAIsIMU U TUINIOMaMHU.

MHorue Hay4YHbl€ COTPYJHUKH MOJYYUIN NIPABUTENIbCTBEHHbIE Harpaasl, [louer-
Hble TpamMoThl BepxoBHoro CoBera PecnyOnunku Y30ekuctaH. 3BaHUE 3aCilyKEHHOIO
JesTeNnst HayKu W TeXHHKH pecrmyOnmku mpucBoeHo P.A. Ammmoy, 3.X. XycaHxon-
’KaeBy, 3BaHUE 3aciyxeHHoro wuppuraropa - K.A. ABasHoBoil, B.M. ByTeipuny,
.. T'opomikoBy, K.JI. lagabaeBy, B.A. JlyxoBHomy, A.H. 3anpameroBy, A.A. Kazasi-
poy, C.1. Kebepne, b.E. Munskucy, ®.H. Hapxumosy, C.A. [Tonunosy, V.10. Ilyna-
toBy, X.U. SIky6oBy. B.H. bepasuckuii ctan 3aciiy>keHHbIM MeXxaHu3aTopoM. UneHamu-
koppecnornentamu AH V306ekucrtana uzbupanuce P.A. Anumos, M.C. BbI3ro, ugeHoM-
koppecnionienToM BACXHWJI Obu1 u3bpan A.M. Myxamenos, 3Banuil inaypeatoB [ o-
cynapctBeHHol npemuu yaoctoensl J[.I1. Konoakesuu, A.H. Jlsnun.

3a pa3paboTKy HayuYHBIX OCHOB NPUMEHEHHUS BEPTUKAJIBHOTO IpeHa)xa B LIENAX
KOPEHHOM 3€Melb TIpyIlle BeIylMX CHEUHAINCTOB, B TOM YHCIE COTPYyAHUKAM
CAHUUPH uneny-koppecnonnenty AH Y3CCP P.A. AnumoBy, TOKTOPY TEXHHYECKHUX
HayKk B.A. /I[yxoBHOMY, JHOKTOpPY reonoro-mMuHepanorunuyeckux Hayk H.M. Pemerkunoi
U KaHauaaty texHuuyeckux Hayk X.U. Sky6oBy, B 1973 r. Obuta npucyxaena ['ocynap-
ctBeHHas npemus Y3CCP um. bepyHnu. 3a mupokoe nNponu3BOACTBEHHOE BHEAPEHNUE CHUC-
TE€M BEPTHKAJbHOIO JpPEHa)Xka B LIEJAX MEIUOpPAIMU 3aCOJEHHBIX 3eMelb UMMKEHTCKON
ob6nactu Ka3CCP B.I1. Kyp6anoBy npucyxnena npemust Coseta Munuctpos CCCP.

B.A. lyxosnsiif u JI. JlanabaeB Takxke ctanu jaypeatamu npemun Coseta Mu-
Huctpos CCCP.

B nacrosimee Bpemst HIIO u MHCTUTYT HaxoAsTcs B cocTtaBe MHHHCTEpCTBA
CeJIbCKOTO M BOJHOTO X03siicTBa Pecy6nuku Y30ekucras.

3a nepuoa 1997-1999 rr. CAHUMPU yuactBoBan B tematuke ' KHT npu Kadu-
Here Munuctpos PVY3. nmo 7 mporpammam, npu KOOpAWHALMM MHCTUTYTOB Pa3IMYHbBIX
BegoMcTB. C 2000 mo 2002 roa UHCTUTYT siBisics coucnonnuteneM B nsatu [HTII u
roiioBHOM opranuzanueii no peanusauuu ['HTII-2.1 «Pa3paboTtka pecypcocbeperaromumx
Croco0OB, METOJIOB M TEXHOJOTHH YIPABICHHUS W PAMOHAIBHOTO MCIOJIb30BAHUS 3€-
MeJbHBIX U BOJHBIX pecypcoB PecnyOunku Y30ekuctany.

B nepuoa ¢ 2003 no 2005 rox no nunuu LleHTpa mo Hayke ¥ TEXHOJIOTUSAM MPU
KM PVY3 CAHHUHNPU BemonssuMch 22 rpaHTOBBIX NPOEKTA, MOJYYEHHBIE HAa OCHOBE
KoHKypca (20 mpuknansbeix, | pyHaameHTanbHblii 1 1 HHHOBaMOHHBIN). [IpukiagHbe
IpOoeKThl BINONHUIMCH 110 nporpammam: I'HTII-11 «Co3nanue cucteMsl pallMOHaIbHO-
0 HCIIOJIb30BAHMSI 3€MEIbHBIX M BOJHBIX PECypcoB, 00€CHEUMBAIOIINX IOBBIIIEHUE
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IUIOZIOPOJIUS MOYB, BOAOCOEpEkKEHUE, MPEAOTBPAIICHUE 3aCOIEHMSI, OYCThIHUBAHUS U
npyrux HeratuBHbIX mporeccoBy u ['HTII — 13 «Pemenne nmpobiaeM oxpaHbl OKpYKaro-
e cpeibl, yCTOWIMBOTO MPHUPOIOTIONB30BAHUS U 00ECTICUCHUS SKOJIOTHIECKON 0e30-
MACHOCTW.

B nepuon ¢ 2006 no 2008 roxs! o nuHuM LleHTpa 1o Hayke U TEXHOJOTHUSIM MPU
KM PVY3 B MHCTUTyTE BBINOJHSAIUCH 16 rPaHTOBBIX IPOEKTA, BHIMTPAHHBIE HAa OCHOBE
KoHKypca (14 mpuxnanseix, | pyHaameHTanbHblii 1 1 mHHOBaMOHHBIN). [IpukiagHbie
npoekThl BbnoJHsuIMCh 1o nporpammam: I'HTII — 7 «CoBepiieHCTBOBaHHE CUCTEMBI
pPaLMOHAJIBHOIO MCIOJIb30BAHUS CUCTEMbI U COXPAHEHUS 3€MEIbHBIX U BOJAHBIX pecyp-
COB, pEILIEHUE MPOOJIEM OXPaHbI OKPYXKAIOLIe cpelibl, MPUPOIONOIb30BaHUS U 3KOJIO-
ruyeckoi 6eszomacHocTu obecneunBaromux passutue pecrnyonuku u THTII — 13» Cos-
JlaHUEe HAyKOEMKHUX, BBICOKO NMPOM3BOAUTENbHBIX, KOHKYPEHTOCIIOCOOHBIX M 3KCIOPTO-
OpPUEHTHUPOBAHHBIX TEXHOJIOTMH MalIMH U 000pyAoBaHUS, NPUOOPOB ATATOHHBIX
CPEACTB, METOAOB M3MEPEHUM M KOHTPOJSA UIsl IPOMBIIUIEHHOCTH, TPAHCIIOPTA CENlb-
CKOT'0 ¥ BOJHOTO XO3SICTBA.»

B nepuona ¢ 2009 no 2011 roast no nuauu Komurera no KOOpAUHALIMHU PA3BUTHS
Hayku U TexHosnoruil npu KM PVY3 BeinonHstoTcst 27 rpaHTOBBIX IPOEKTa, BHIUTPaHHBIE
Ha OcHOBe KOHKypca (19 mpuknamgublix, 2 pyHIaMEHTaJbHBIX M 6 HHHOBALMOHHBIX)
[IpuxnagHbeie MpOeKThl BBITONHAINACH O nporpammam: 'HTII — 7 «PannonansHoE Hc-
II0JIb30BAHUE U COXPAHEHHUE 3EMEJBHBIX M BOJHBIX PECYPCOB, CO3/IaHHE DKOJOTUYECKH
YUCTBIX W BBICOKOO(P(GEKTHBHBIX  TEXHOJOTHH MO  yNpPaBIECHUIO  TIOYBEHHO-
MEJIMOPAaTUBHBIMHU IIPOLIECCAMHU B OpPOILIAEMOM 3€MJICJEINHU, OXpaHa OKpYyXKaloleh cpe-
JIbl, IPUPOJOTIONB30BAHUEM, 3aIUTA OKPY’KAIOIIEH, TPUPOJONOIb30BaHUS 3aIUTa OK-
pykaroleil cpeabl OT CTPECCOBBIX (PAKTOPOB M pelIeHHEe MpoOIeM 3KOJIOTHUYECKOU
6e3zonacHoctu» U 'HTII — 15 «Co3nanne HaykKOEMKUX, BBICOKONIPOAYKTUBHBIX, KOHKY-
PEHTOCIIOCOOHBIX TEXHOJIOTUH, MaIllUH, 000pyAOBaHUs, IPUOOPOB U CPEACTB, FITATIOHOB
JUIS1 TPOMBILUUIEHHOCTH TPAHCIIOPTa CEIbCKOr0 U BOJHOIO XO03SIIICTBA, MpeJHAa3HAYEHHBIX
Ha JKCIOPT»

CAHUHWPHU akTuBHO y4acTBYeT B MEXJIYHapoOJHOM coTpyaHuuectBe. CoTpyn-
HUKW MHCTUTYTa ObUIM SKCIIEPTaMHU U UCIOJHUTEISIMU OTAENIBbHBIX MPOEKTOB C OPraHU-
sanusmu: BcemupHoro Oanka, Asmarckoro O6anka passutusi EC, USAID, ICARDA, a
Taxke yuyactsoBasu B nporpammax TACIS, INTAS, 6-a Pamounas IIporpamma EC u np.
B nmocnennue rojapl mo MHULMATHBE W NP MOJJEpKke MUHUCTEPCTBA, BBITOIHSINCH
paboThl: MO NEPCIEeKTHUBAM BBEIEHHUS IJIATHOIO BOJOMOJb30BaHus (kommnaHusi BRL,
O®pannus), mo ananusy nosoxenus u npoodiemam ABIT (JICA). Ha depmepckux momsax
YCHEIIHO MPOBOAMIUCH HKCIEPUMEHTANIbHbIE M BHEAPEHYECKHE PabOThI MO TMPOEKTY
HNKAPIIA. IlponoikaeTcs COTPYOHHYECTBO C IPOEKTOM bBOHHCKOro YHHBEpcurTera
(mpu mognepxxkke KOHECKO) ZEF no moaroroBke kaapoB mist P. Y36ekuctan. C 2009
1o 2011 roast OyayT MPOBOAUTHCS UCCIIEIOBAHUS MO BBINOJIHEHUIO NTpoekTa «IloBblmie-
HUE MPOAYKTUBHOCTH BOABI Ha ypoBHe nmois» (WPI-PL) B o6nactsax depranckoi noiau-
Hbl, puHancupyemoro llIBeiiapckum ympaBieHHEM 1O Pa3BUTHIO M COTPYIHUYECTBY
(SDO).

B nacrosimee Bpemst B CAHUMPU paGotaror 60see 120 BrICOKOKBaIU(DUIIUPO-
BaHHBIX CIHELHAIUCTOB pA3JIMUHBIX CIELUAIBHOCTEH, U3 HHUX 5 JOKTOPOB U
20 xanauaaToB Hayk, 60 Hay4HBIX COTPYJHUKOB M HH)KEHEPOB. MHCTUTYT MMeeT naBa
¢unuana — Kamxagapeunckuil n Kapakanmakckuii, 1 1Ba mnepudepuiiHpIX oTaena —
®epranckuii u Xope3mckuil. Mccnenoparenbckas 0a3a npeacTaBieHa JByMs ONBITHBIMU
xo3siictBaMu B ColpaapeuHckoit (CaprnobuHckuil paiioH) u Xope3Mckoi (XaHKUHCKHM
paiion) obnactsax PecmyOnuku Y30ekucraH.
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CeroaHst cTpaTern4eCKMMM HAIIPaBICHUAMH B JCATEIbHOCTH MHCTUTYTA SIBJIS-
I0TCSI: MEJIMOpAalUU 3€MeNb, dKCIUTyaTalys TUAPOMEINOPATUBHBIX CHUCTEM, BOJHOE XO-
35MCTBO M YINpaBIIEHHE BOJOXO35AWCTBEHHBIMH CHCTEMaMU M KOMILIeKcaMu. B pamkax
9TUX HaIlpaBJCHUH B KauecTBE HaubOosee 3HaUUMbIX IPOEKTOB OIPEIEICHBI:

1. PazpaboTka, co3jaHue BHEIPEHUE COBEPIICHHBIX CUCTEM YINPABICHUS BOJIHBI-
MU pecypcamu 0accelHOB PEK M BOAOXO3SHCTBEHHBIX CHUCTEM M KOMIUIEKCOB, HOBBIX
TEXHOJIOTUI MEINOPALUK OPOILIAEMBIX 3€MEIb.

2. Pa3zpaboTka, U3roTOBICHHE HOBBIX KOHCTPYKIUN U U3JENUNA AJI COBEPUICHCT-
BOBAHMS SKCIUTyaTallUM OPOCUTEIbHBIX CHUCTEM M JIPEHAXHBIX, CUCTEM, B TOM YHCIE
BHYTPUIIOYBEHHOTO M KaleJIbHOTO OPOILIEHUS, AOXKAECBaHUS W MPHUCIOCOOIECHUMN 1is
YIIy4IIEHUS TEXHOJIOIMI MOBEPXHOCTHOI'O MOJIMBA U BOJIOCOEPEIKEHMUS.

3. HUccnenoBanne TEXHOJOTMUECKUX IPOLIECCOB YTHIM3ALUN U CEIBCKOXO3SMUCT-
BEHHOT'O0 HCIIOJb30BaHUSl CTOYHBIX BOJ U TOBTOPHOI'O HCIIOJb30BAHHS KOJUIEKTOPHO-
JPEHAXXHBIX BOJ JJI OPOLLEHHUS.

4. Pa3zpa®oTka, U3rOTOBIEHHE U BHEAPEHHUE CPEACTB BOAOYYETa U BOJOMU3MEpE-
HUS A7 Accolyalnuii BoJIonosb30Bateneil 1 pepMepckux Xo3aucTs.

5. [louBeHHbIE Hccae0BaHuE (IKCIPECC-aHAIN3 CTENIEHU MUHEPATIN3A[UU [TOYBBI
U BOJIbI, OINpE/eJICHUE MEXaHMYECKOr0 COCTaBa M BOAHO-(U3MUECKHX CBOWCTB, COJIEp-
KAHUEM r'yMyca U MUKpPORJIEMEHTOB).

6. Pa3paboTka, co3qaHue U BHEJIPEHHE HOBBIX TEXHOJIOIMYECKHX IPOIIECCOB B
CTPOUTENIbCTBE, PEKOHCTPYKIUHU U IKCIUTyaTallul THAPOMEINOPATUBHBIX CUCTEM.

7. Pa3paboTka, co3aHue U OINBITHOE MPOU3BOJCTBO HOBON TEXHUKM, MAIIMH U
MEXaHU3MOB JJISl CTPOUTEIBCTBA U IKCIUTYaTallui THAPOMETNOPATUBHBIX CUCTEM.

HecMmoTtps Ha conupaphbiil «Bo3pact», CAHUMPU yBepeHHO cMOTpUT B Oyay-
1iee, pellaeT akTyalbHble HAYyYHO-IPOU3BOIAUTENIbHBIE 3aJayd CETOJHSIIHETO IHS B
cepax BOJHOTO X034HWCTBA, METUOPALIUHU 3€MEJIb, HKCIUTyaTallul I'UAPOMEINOPATUBHBIX
CHUCTEM M YNPABJICHUE BOJOXO3SIICTBEHHBIMU CHUCTEMAaMM M KOMILJIEKCAMU Ha OCHOBE
CIIJIaBa HaKOIUIEHHOTO OIBITA U COBPEMEHHBIX HJIEH IMOJXO00B.

III.X. PaxumoB
I.T.H., mpodeccop
I'enepanbusiii fupexrop HITO CAHUNPU
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BocnoMmuHanus
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20 ger B CAHUNPU

JyxoBHbIil B.A.

HayuyHo-unpopmanuonnsiii uenrp MKBK

CAHUUPHU — Cpennea3naTckuii Hay4YHO-HCCIEI0BATEIbCKUM HHCTUTYT UPPUTa-
I[UU - C IaBHUX MOP 3HAKOMOE JIBYXdTaxkHOe 37aHue Ha ynuie Sky6a Konoca. Bo mue
OHO 0JIarOrOBEMHO CBSI3aHHO C MMEHaMu Moero yuutens Bukropa BacunbeBuua Ilo-
CJaBCKOTO - OBIBIIEr0 AUPEKTOPA, U OJHOTO H3 MOCIETHUX TUPEKTOPOB — OYEHb YBa-
’)Kaemoro MHoO10 Anekcanapa MiBaHoBnua AnekceeBa, 0-0T€YECKHU TEIIO OTHOCHBIIETO-
cq Ko MHE. MHCTUTYT, KOTOPBIM CUHXPOHHO BBI3BIBAET B MaMSITU LEIYIO ISy JIETECH-
JIApHBIX YYE€HBIX, HAaUMHAas ¢ reHepaina Bnagumupa JImutpueBuya XKyprHa — ocHOBaTesst
M CO3JaTesisi 3TOr0 BCEMHUPHO HM3BECTHOIO HMHCTUTYTA, OTPOMHBIA IMOPTPET KOTOPOTO
BCTpEUYaAET BCEX BXOISIMX B MHCTUTYT. Korma-to B kHure «benomop-bantuiickuii ka-
Hal» s 4YUTaJl BOCIOMUHaHMS ObiBIIero ydeHoro cekperaps CAHUUPU kak
B.J. Xypun B 1924 r., nocnanen Jleanna, npodeccop TamkeHTCKOro YHUBEpCUTETA,
opranuzoBain crpoutenbcTBo 3aaHuss CAHUMPHU u eme ogHoro xopmyca, riae MHE Te-
nepb HYKHO ObUIO TpyauThes. Cro/ia s MPUXOAIT KaK TPOU3BOACTBEHHUK U TOCTh, 3/1€Ch
paboTtanu Te, ¢ KeM s COTpYAHHYAN B Jielie BOAHOTO mporpecca B ['onogHoit crenu. Te-
Mepb sI CTAHOBUJICS PYKOBOJUTEIEM 3TOr0 U3BECTHOTIO U MPOCIABICHHOTIO B CBOE BpEMS
KOJUIEKTHBA, OJTHOTO U3 cTrapeiimux B Coro3e B 001acTu BoJbI U Menuopanuu. Koneuno,
s TOPAMIICS] ’TUM — BEJlb B MHCTUTYTE M Ha MPAKTUKE MBI YUHIIUCH TI0 paboTaM Kopude-
eB CAHMNPU — A .H. Ackouenckoro, H.T. 'octyHckoro. Teneps pysib 3TOl opranusa-
UM JOBEPUIIM MHE, W 5 OILIyIIa]d TPENETHYI0 OTBETCTBEHHOCTh, KaK OBITh JOCTOWHBIM
UX BEJIMKHUX MMEH.

3angava, mocTaBiieHHas nepeao MHOM B Mockse u B TamikeHTe, Obla sicHa — I0-
BEpHYTh MHCTUTYT JIMIIOM K HYXJaMm npousBojctBa. Benp coznanue CAHUMPU B 20-x
rojax mpouuIoro CToJeTus, koraa B TypkecTaHe elie rpemena rpaxaaHckas BOoiHa, KO-
r7a cTpaHa TOJIbKO HauWHalla IOJHUMAThCS C KOJICH, CBHIETEICTBOBATIO 00 OTPOMHOM
MEPCIEKTHBHOM B3TJISJIC MPAaBUTEIbCTBA. HyXHO OBUIO cO3/1aTh HAYyYHYIO 0a3y HOBOTO
TUAPOTEXHUYECKOTO CTPOUTENbCTBA, TUIPABIUYECKYIO OCHOBY OYAyHIMX MPOEKTOB.
KomanmupoBanme crooma  Takux  Belparomuxcsd  ydeHbix  kak  BUJI. XKypwums,
B.B. ITocnaBckuii, A.H. AckoueHckuii, co3qano, Mo CyTH, HAIpaBICHHOCTh BCEro Oy-
JTYIIET0 BOJOXO03SMCTBEHHOTO cTpouTenbcTBa 30—40-X rogoB B 3TOM 3aCylUUIMBOM paii-
OHE, TJie IPEBHIOI0 BOJHYIO MEIHOPALUIO HYKHO ObLIO CTaBUTh HAa MHXEHEPHYIO OCHO-
By. Takoe BelIMKOE Haclienne HY>KHO OBbLIO TEPEeBapHUTh, CHAYaJa MPUCMOTPETHCS, a MOo-
TOM HaUMHATh PEOPraHU3aLNI0 U COBEPIIEHCTBOBAHHUE.

Becw kommuiekc CAHUMPU ObuT pacmonokeH psiioM ¢ OBIBIIMM 300TIaPKOM, Ha-
NpoTUB napka TenpMmaHa, B HECKOJbKUX 3AaHuAX. Crapeiiliee U3 HUX KpPacUBOE JIBYX-
ATaKHOE C KOJIOHHAMU BHYTPH U MapaJHOM JIECTHULEH, 3aIpOCKTUPOBaHHOE JKypHHBIM,
JI0 CUX TMOp pajyer Ijia3 Ha MepBOM Kojble TamkeHTa. B 3ToM 1oMe CHUManoch MHOTO
XyJ0KECTBEHHBIX (PMIBMOB O CTapbIX BpEMEHaX JIPEeBHE-PEBOJIOIMOHHOrO TalikeHTa.
Tam Ha BTOpOM 3Ta)xe pa3MecTUIICA MaJICHbKUIM KaOMHET TUPEKTOpa C OTPOMHBIM CTa-
PUHHBIM CTOJIOM, TTOKPBITHIM 3€JICHBIM CYKHOM, 3aHUMABIIUM MOJKaOWHETa. 3/1eCh Ke
Ha BepXHEH MIIONIaIKe BBICUIIOCH OoJiee MO3AHEE 31aHHe CTPOUTENBHBIX U APYTruX n1abo-
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patopuii, BHM3Y — J1a00paTopusi HACOCHBIX CTaHIIUH, OTNENbI coopyxeHuit, BI] u MHOTO
Ipyrux Jjabopatopuil u monpasneneHuil. Ha orpomMHON TeppUTOpPHH HMMEIOCHh MHOTO
AKCIIEPUMEHTAIbHBIX THAPABINYECKUX YCTPOICTB, JOTKOB, B TOM YHCIJI€ YHUKAIbHBIN BO
BceM Coro3e BOJHONPOILYKTOP, KOTOPBIM MOI CO3/1aBaTh BOJIHBI BBICOTOM 3,5 meTpa —
JeTUIIE TAJAHTIUBOrO YUYEHOTO, 3aBeAylollero jadopatopueit Bonoxpanunuiy Cepres
NBanoBuua Kebep:e. Teneps 37ech Napk 1 HUYTO HE HATOMHHAET O MPOIIJIOM.

Komnextus CAHUWPU nacuuteiBan 6onee 500 yenoBek W MpEaCTaBIsLT cOOOH
JIOCTAaTOYHO CIIO’KHBIN JIFOACKOM KOHIJIoMepar. Sl mpekpacHO NMOHUMAJ, YTO KPUTEpUH,
CTWJIb U MOBEJICHUE JIOJEH B HAYYHOM MHUpPE COBEPIIECHHO APYTrue, YeM Ha IPOU3BOICT-
Be. B cTpouTtenscTBe, B MPOMBIIINIEHHOCTH, J1a U B JI00OOM NPOU3BOACTBEHHOM IIpoliecce
BCE SICHO — €CTh IJIaH, €CTh 3a/1a4l, KOTOPbIE OMPEAEIAIOTCS YETKUMHU MPOU3BOJICTBEH-
HBIMU MOKa3aTensiMu. KadecTBa crenuanucta uim Npocto paboTHUKA ONpPENEsSoTCs He
TE€M, KaK OH KPaCHBO WJIM CKJIaJHO F'OBOPUT, & TEM, YTO OH JEJaeT, KaK OH JeJaeT, KaKo-
BbI PE3yJbTAThI €r0 TPyJla — BUJUMBIE, pealibHble, ollyTUMble. Kak Obl ThI HE JeKJIapH-
poBasl cBOE «s1», TeOs1 OyIyT OIIEHMBATH IO TOMY, KaK ThI BBIOJHSEIIH CBOIO JOJIO B
3TOM CJIOKHOM NPOU3BOJACTBE. ThI TOJKEH MOKa3aTh, KAK Thl OPraHU30BBIBACIIb JIIOJEH,
BEpSAT JIM OHU TeOe, UAYT JIn 32 TOOOH B KPUTHYECKHE YaChl, KOTJa BOCKpPECEHBE JIH,
NPa3IHUK JIM — «HAI0!» pelraeT Bce — HOYb JI, JeHb JiH, 3uMa win 45° xapsl. [Ipous-
BOJICTBO — 3TO KOJUIEKTUBHBIA MpoOLecC, 371eCh HYKHO HE TOJbKO paboTaTh, HO U KOH-
TPOJUPOBAThH, OTBEYATH MEPE]] 3aKa3UUKOM, pabOYMMHU, MapTHEPAMH, CyOnoaApsSAYnKaMH
Y MHOT'O 4ero eile. BepHOCTh ClI0BY, OTBET Ha CIOBO «JIEJIOM» — 3TO ONpPEAENsIeT Kade-
CTBO M psAZIOBOTO pabOTHHUKA, a TeM 0ojiee pyKOBOAUTEIIS.

CoBceMm apyroe J1eio Hayka. 31eCh OTPOMHOE TOJIe TSl TeX, KTO YMeeT paboTaTh,
HO M JJI T€X, KTO JieNaeT BUA, 4TO OH paboraeT u TBopuT. CioBa, yMHbIN BUJ, Opockue
(Gpa3bl, BBIpBAHHBIE U3 HAYYHOTO KOHTEKCTa — 000JI0YKa 3a4acTyl0 LIEHUTCS BBIILIE, YEM
UCKJIIOYUTENIbHAs Hay4yHasi CKPOMHOCTb M MHOTI'JIa TUTAaHTCKUI, CKPBITHIM B cebe, TpyA.
Mesns emie A0 MpuxoJia B MHCTUTYT HaKayajld UHTYUTUBHO NOHUMAaHUEM, KyJa 5 Uay —
npenogHocs o CAHMMPoBckux paOoTHHKAX aHEKIOTh: «YTPOM U B T€UEHHE JHS yde-
Hbl€ OTMEYalOTCs B MMBHOM napka TeapMaHa, a THEM OTCHINAIOTCS B TUIIM CBOUX KaOH-
HETOBY.

A men 8 CAHUWPU B npeaBuieHnn Takol CUTyalluH, BOOPYKEHHBII MyIpbIMU
HanmyTcTBUusiMu ®Dazunss Uckanpepa B ero nmosectu «bpuragup Ksseim»: «B mpocroit
KPECThAHCKOW JKU3HH BCAKUU J1ap y YEJIOBEKA MPU3HACTCA OKPYKAKOIUMHU CIOKOWHO H
6e30roBOpoYHO. B MHTENIeKTyalbHON cpeie HarsIAHOCTh TOM WJIM MHOM O1apeHHOCTH
MEHEE OYEBHJIHA, OHA Yallle BBIPA)KaeTCsd B CJIOBAaX U MOJTBEPKAACTCS WU ONpOBEpra-
eTcsl CJIOBaMHM. 3J1e€Ch OLIEHKH JIofieil ropa3fo Oosiee 3amyTaHbl U aBTOPUTETHI TOpas3/io
yarie J0XHbD». JeicTBUTENbHO, HAPOJ 3/1eCh OBLJI COBEPILIEHHO APYTOH, YEM Ha MPOU3-
BOJICTBE — MHTEJUIMTEHTHI Pa3HbIX MacTel. YacTh, HCKIIIOUUTEIBHO TPAMOTHAsA, CIIOKOM-
Has, ypaBHOBELIEHHas MyO0JIMKa, CTapbIX TPaJAMIUI YBaKE€HUS U OTBETCTBEHHOCTH «Oe-
JBIX BOPOTHUYKOBY». [[pyrue — nroau XOpoIlo U MHOIO HIOXaBIINE MPAKTUKY, BhIPALICH-
HbI€ B HEW U NMPEKPACHO MOHUMABIINE «UYTO HY>KHO ITPOU3BOJCTBY», KOT/1a MJIaH U CPOKH
NaBAT Ha mATKU. Ho HexoTopas 4acTh mpedbiBaja B COCTOSHUU MPA3AHOIO yAOBIETBO-
peHHsI COOCTBEHHOTO JIFOOOIBITCTBA 32 CYET TOCYJapCTRa.

HayuHblil 1 HEeHay4YHBIN JIIO Pa3eIwiIcs Ha IBE KATETOPUM — OJHH BBDKMIAIU —
KaK-TO OHO NOWAET, Apyrue, 3HaBLUIME MEHS 110 pa3HbIM BCTpeyaM, OTKPOBEHHO IPUBET-
CTBOBAJIM: JIIOJSM BCErJa XOYEeTCs YyBCTBOBAaTh CeOsl MOJE3HBIM B OOILIECTBE, €CIH
TOJIbKO Y HUX HET JIPYTUX KOPBICTHBIX UM aMOUIIMO3HBIX 1eneid. Hano Obuto HailTh uH-
CTPYMEHTBI, YTOOBI BCKOJIBIXHYTh HEKOTOPBIX «3a00JOTUBILUXCS», IOMOYb TEM, KTO pa-
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6orai, crenarb UX paboTy MOJIE3HONW U NMPEATIOKUTh TaAKHE phluark, KOTOpble NOBEPHYIIH
OBl MHCTUTYT B PYCJIO HACTOSIIETO BKJIaAa, B COTPYAHHUYECTBO HAYKH M MPOU3BOJCTBA.

Jliist 3TOTO HYKHO OBLIO, B TIEPBYIO OYepe/b, IpOaHAIU3UPOBATh padboTy. B uH-
cTuTyTe OBLIO 3-4 YenmoBeKka, KOTOPBIX s 3HAJT MO mpexHel pabore: Xangap Mrambep-
nueBnd Slky6oB, MBanm MBanoBmu ['opomkoB, Hukomaii Cepreesuu Ko3y0, Cepreit
WBanoBuu Kebepie, HO nake OHM HE MOTJIM MHE TIOMOYb B 3TOM.

S moTpeboBas NpeaCcTaBUTh MHE HAYUYHbIE OTUETHI 3a MPOLLUIBIA IO U 3a NEPBYIO
IIOJIOBUHY 3TOro roja. Mou ONIMOHEHTHl CKENTHYECKU LIyIIyKanuch: «Bo3pMer, momu-
CTaeT U ... HUYEro He MOMMeT U 3aJ0XHeTcs OT cBoux noTyr!». Ho oHn HemooueHMu
Moei paboToCcroCOOHOCTH, TOTO HAyYHO-NPAKTHUECKOro Oaraxa, KOTOPBIM s HaKOMMII
J10 IPUX0/a B HHCTUTYT. Sl Hayan KonaTh, aHAIM3UPOBATH: YTO B IUIAHE, KAKOW HAyYHBIN
BBIXOJ, YTO (PaKTHMUECKH, KaKasi BO3MOXXHOCTb BHEJPEHHUS, HA KOI'O OPUEHTHUPOBaHA pa-
6ota. X0oTs UMecs Uesblid psl MEPCIEKTUBHBIX U HHTEPECHBIX pa3paboTOK, pe3yIbTaThl
OTOPOIIMIIM HE TOJILKO MEHSI, HO U BCE HayyHOE OO0IIEeCcTBO Halle. 371ech s cell Ha KOHA U
HayaJ yCTpauBaTh C KaKJIbIM pa300pKH.

PesynbTaThl peryiaspHoO IOKJIAIbIBaIUCh MHOK HAa OPraHU30BAaHHBIX €KECHENEIIb-
HO OIIEPATUBHBIX COBEIIAHMAX — IUIAaHEpPKaX, Ha KOTOPBIX y4acTBOBAJIU PYKOBOIAUTEIH
NOPa3ACIICHUI U BCE BEAYIHE COTPYAHMKHU. 31E€Ch HE3aBUCUMO OT JIOJKHOCTH, pera-
JUH, S AEMOHCTPUPOBAJ, KTO YEro JOCTOMH M OJHOBPEMEHHO, KTO, YTO JOJIKEH OBbLI
cIenaTh B JaHHOM HallpaBJICHUU.

Bce »T0 moaroroBuio Mou AanbHEWIIME IOEUCTBUS IO TEPECTPOike padoT
CAHUMNPU: co3znanue HOBOM OpPraHM3allMOHHON CTPYKTYpBl C BBIIEJIECHUEM [BYX Ha-
IIPABJICHUN — MEIUOPALMU U JKCIUIyaTalluM, U BHYTPU — KPYIHBIX OTIEJIOB; CIEIHAJIH-
3UPOBAHHBIX JIaOOPATOPUN M CEKTOPOB; CO3/IaHUsI HAYYHO-OPraHU3allMOHHOTO OT/AeNa U
OTZeJ1a BHEIPEHUS — MEPBBIM IS TulaHupoBaHus U kKoHTpoass HUP, Bropoi — s mia-
HUPOBAHUS U KOHTPOJIS BHEIPEHUS.

Panee cymecTBoBana Takas cucteMa pabOThl — Hayka cama 1o cedbe, MUHBOIX03
pecny6nuku u ['1aBcpea3upcoBX0o3cTpoi CO CBOUMU NMPOEKTHBIMU MHCTUTYTaMU — TO-
XKe caMu o ce0e. YUeHbIe CMOTPENH CBBICOKA Ha MPOU3BOJICTBEHHUKOB, KaK HA «JTIOACH
HU3LIEH MaTepun», a MPOU3BOJICTBEHHUKH, HAOOOPOT — HAa YUYEHBIX, KaK Ha «KaOMHET-
HBIX KpbIc». Mou noOpeie oTHomeHus ¢ CanupxkaHom MaMapacyaoBbIM — B TO BpeMs
MUHHCTPOM BOAHOIO X03siicTBa, ¢ O3epckuM EBrennem lBaHOBHYEM — MOU y4MTENIEM
Y TEXHUYECKMM MO3TOM [ 'J1aBcpenasupcoBX03CTpOsl, @ TAKXKE CO BCEMH PYKOBOIUTEIS-
MU (YHKIMOHAIBHBIX yrnpaBieHui ['aBka, MOMOTIM MHE YCTAaHOBUTh KOHTAKThI U JIO-
TOBOPUTHCSI O COBMECTHOW paboTe — HayKa JOJDKHA CIYKUTh IpakTUKe. B 3HaunTesns-
HOH CTeNeHU TOMY MOMOT M 3aBenyromuid otaenom BoaHoro xossiicta LIK KIT V36e-
KMCTaHa cHadasa Mupocnas fIpocimaBoBruu bypeni, 3aTeM, CMeHUBIINNM ero Bnagumup
NBanoBuu CyCKHMH, KOTOpBIE IIOCTOSIHHO MHTEHCHUBHO Harpy’kajlud MEHs PELICHUSIMH
INPAaKTHYECKUX 3a/1a4, Ky/1a HayKe OBIJIO MPUMEHUTHh MO3TH yYCHBIX.

BcnomuHaroTest pyKOBOAUTENN KOMILIEKCHBIX OpraHU3alui, B KaKI0H U3 KOTO-
pbIX paboTanu JIECSITKU ThICSY YEIOBEK, U KPYMHBIX BOJOXO3SNWCTBEHHBIX BEJOMCTB,
KOKIbIH 13 HUX Obu1 ¢urypoit — Canumpkan MamapacynoB — MUHUCTP BOJHOTO XO035i-
cTBa Y30ekucrana, Mcmamn XakumoBuu J[xypabekoB, AGaykapum KackiMoB — Mu-
HUCTp BOJHOTO xo3sKcTBa Tamkukucrana, basap Ananus30B — HauaibHUK «Kapakywm-
CTpOS».

CMmotpro 3anucu npoBoauMoro B TamkeHnte B okTs0pe 1974 r. coBenianus pyko-
BOJIUTEJICH CpeHea3naTcKuX riaBKoB U MUHUCTPOB. PykoBonun um I1.A. Tlonan-3ane,
KOTOPBIA K 3TOMY BPEMEHU CTaj MEPBBIM 3aMECTUTEIEM MHUHHUCTPA BOJHOIO XO35HCTBA
CCCP. B3sB Ha ce0s BCIO MOJIHOTY OTBETCTBEHHOCTH 3a YIPABJICHHE CTPOWKAMH H Be-
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JIOMCTBaMH, OH OTMeYaJ, 4TO CpeHea3naTckue BeJOMCTBA U MUHUCTEPCTBA paboTaIOT C
OOJNBIINM MEPEBBITOTHEHUEM, 3/I€Ch CO3AaHbl OTPOMHBIEC MOIIIHOCTH U 3aJa4H.

Oco0060 Ba)xHO OBLIO 1aTh BBIXOJ HAayKe K MPOU3BOJCTBY, PEIIEHO OBLIO CO3AaTh
nosiesble oTaenbl: Pepranckuid, Kapmuuckuii, Xope3MCKU U HECKOJIBKO SKCIEIUIUMN:
Kapmunckyto, ['onogHocrenckyr. B kauecTBe NMONMMIOHa Mbl IPEIIOKHAIA OPraHU30-
BaTh OMBITHOE X034icTBO B ['onogHoi# ctenu. HyxHo ObuT0 yOenuTh 4ieHOB YUYEHOTO
coBeTa B HEOOXOIMMOCTH 3TUX HOBIIECTB U MOIYYUTh UX O100pEHHE.

Hasnauenue nByxX HOBBIX 3amecTuTened mo Hayke: Xanaapa MramOepaueBuua
SAxy6oBa — nmo menuopanuu u AGpapa Acpaposuua KanpipoBa — o 3kcmiyaTanuu, cMe-
Ha YYEHOTO CEKpeTapsl U MPUBJICYEHUE PSAa HOBBIX aBTOPUTETHBIX CIEUAIUCTOB: MPO-
deccopa Bukrtopa Muxaitnosuya Jleroctaesa — BUAHOTO METHOPATOPA-MIOUYBOBEIA, H3-
BECTHbIX TuaporeonoroB Mpaumny ApkaaseBHy Copokuny, Brmagumupa ['eoprueBuua
HacoHnoBa u psiga Apyrux Takke cblrpajio ¢BOIO poiib. OMOJI0KEHHE YYEHOTO COCTaBa U
ero I1ejeBas OpHeHTAaIUsl aKTHMBU3MpPOBalia BeCh KOJUIEKTUB MOJ (parom psma Tex oc-
HOBHBIX LI, KOoTopble sl moctaBwil. HaliieM cBoe MecTo B MeInopaiuu 3eMelb — pe-
THOHAJIbHBIE PEIICHUs, HE 3alMKJINBAsICh HAa MOBTOPEHUM omnbiTa ['onogHON cTenu: Ayist
Kapmm, Xopesma, @epranbl, umes B Buay auddepeHpoBaTh TAIBI U TapaMeTphI Ipe-
Haka — TIyOMHY, paccTosHUE MeXay ApeHamu. HyXHO OCBOUTH HOBBIE KOHCTPYKIIHMH
npenaxa. HyxHo oTpaboTaTh COOTBETCTBHE JApEHAKa M TEXHUKH opomeHus. HoBwie BU-
Il TEXHUKH TOJIMBA — TMOJIMOYBEHHOE, KalleJbHOE - TPeOYIOT CBOEr0 HAy4HOT0 0OOCHO-
BAaHUS W YyJCUICBICHUS KOHCTPYKIMU. HakoHel, HyX HBI MPOCTHIC PEHICHUS 1O COBEP-
[IEHCTBOBAHHUIO OOPO3IKOBOTO TMOJIMBA.

Jlonrue nebaThl cHavala Ha CEKIHMAX YUYEHOTO COBETAa, 3aTe€M Ha caMOM Y YCHOM
COBETE 3aBEPIININCH MPU3HAHUEM U YTBEPKACHHUEM BCEX MOMX MPEANoKeHUH. DTO ObI-
Ja nepsas no0eja, HO HY>)KHO ObLJIO €€ BOIUIOTUTH. [IepBbIM €sIoM Ha 3TOM MyTH ObLIO
HaWTU TO oOIIee, 4TO AOKHO OBLTO Hac 00benUHUTH. Bpems momorno mue — 1974 1. u
1975 r. okazanuch KPpUTHYECKU MAJOBOJHBIMU. Bcex MennopaTopoB 3akpenuiiy 3a pas-
JUYHBIMU 30HaMH. Depraickyro rpynmny BO3TJIaBHI 3aMEYaTEIbHbIA U TOJIKOBBIM, paHO
ymeamuii A66ac Ycmanon. ['omonHoctenibl Bo riaaBe ¢ XanaapoM SKyOOBBIM, Kap-
IIMHIBI MpU y4acTuu Kopudes TexHuku mnonuBa Huxonas TumodeeBuua Jlakraesa,
CKOHIIEHTPUPOBAINCH HA HECKOJIPKHUX 3aJlauyax: HAWTU UCTOYHUKHU JOTIOJHUTEIbHBIX BOJI
— MOJ3eMHbIE, BO3BPATHBIC; PEKOMEH0BATh METO/IbI COKpaIlleHUus TpeOOBaHUIl Ha BOMY.
JlBa mepudepuitHpix oTaena B Xopeame U Hykyce MOJDKHBI ObUTH J1aTh PEKOMEHIAITUU
0 BOJI0OOOPOTY, YMEHBIIIEHUIO TPOMBIBHOM JTOJIU, PAIHOHAIBHOMY BBIOOPY KYJIBTYpP H
TEXHUKE TI0JINBA, IMES B BUJIY CIICIIH(PUKY HU30BBLEB.

[TapannenbHO € 3TUM ISl BCEX TUAPABIUKOB, THIPOMETPOB U COOPYKEHLEB MO~
BUJIach OoJblnas U OTBETCTBeHHas paborta. Opranu3oBanHbii B TamkeHnte mrad Mun-
Boaxo3a CCCP noxa pykoBoactBoM lMBana MBanoBuua boponaBueHko, mepuoguyecKu
cmensiembiM Osierom bopucoBuuem KaHaToBbIM, MPEIIOKWIN CO3AaTh TPYIIY KOHTPO-
75 HaJ cOOII0ICHHEM JTMMUTOB BOJ103a00pa Ha TIaBHBIX BOJOBBIMYCKAX U3 pek AMy/a-
pbs u Coeipaapesa. Mbl HaOpanu W3 THAPOTEXHUYECKUX U TUIPOMETPUUECKUX OTACIOB
100 genoBek, pa3duB ux mo 5-6 yenoBek Ha 20 coopyxeHusx Amynapeu u CoipaapbH.
Bo riaBe — He s HA «TIEPBUYHBIC TTOJOBBIE MPU3HAKN» — CTAPIIINE HAYYHBIE COTPY-
HUKH. 3a7a4a — 00ecreyuTh coOMI0IeHHe YCTAaHOBIECHHBIX OTPaHUYEHHBIX JTUMUTOB BO-
7103a00pOB Ha BCEX T'OJOBHBIX COOPYKEHHUSAX MarucTpaibHbIX KaHalIOB. bbUIO yCcTaHOB-
JIEHO KPYIVIOCYTOYHOE JEXYPCTBO HAIIMX NPEACTABUTEIEH MOCMEHHO BMECTE C MpEe-
CTaBUTEIAMHU HUXKEPACIIONOKEHHBIX obOnacteil. Ha maTuroioBoM Bog03a00pHOM COOPY-
»eHnn KapakyMmckoro kaHana cujena CTapiivil Hay4Hblii coTpyaHuk Mapraputa PyGe-
HoBHa KapamerssH. HecmoTpst Ha Hanmuuue y Hee YEThIpeX MIAAIINX HAYYHBIX COTPY/-
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HUKOB, YCMOTPETh KPYIJIbIE CYTKH 332 OTCYTCTBHEM Ilepedopa BObI ObUIO OUEHb TPYIHO.
OHa MHe noceulalia HEMEJJIEHHO Teserpammy: «Buepa Houblo Ha BTopo# roinose KMK
OTMETKA YpOBHA BoAbI NpbirHyia Ha 50 cM. [Ipumute cpounsie Mepsrl!!! MecTHble pery-
JUPOBUIMKK Hac oOManbIBaoT!!!». S cpa3y 3BOHIO IEPBOMY 3aMECTUTEII0 MUHHUCTpA
Typxkmennn AnHamypany XoKuMypatoBy. OH My>KMK pEakTUBHBIN, 32 CIOBOM B Kap-
MaH He nouieseT: - «Bukrop! Thl ke 3Ty roj0BY 3Haelb, TaM Bcerga Berep. Houbto Obu1
HaroH BOJIbI, U TIO3TOMY OTMOYKa IoJie3ia BBepx!» — S eMy TyT ke SKCIPOMTOM: «AH-
Ha! S cmotpen cBoaky I'mapomera — HHUKakoro Berpa He Obuto!» — «JlagHo, s pasbe-
pyce». TyT xe nokiaapiBal0 — HayajdbHUKY MockoBckoro mrada. Tot MHe: «Hero TBou
moau cnat? Tel 3Haewmws, 4yTo Takoe 50 cM NPBDKOK OTMETKH HOYBIO — 3TO TYPKMEHBI
yKpaiu, 1o kpaiineil mepe, 50 KyOOMeTpOB BOJBI B CEKYHAY» — U TYT XK€, IPOCUUTHIBAS
B yMe, KpuuT: «OHHM YKpaju 3a HOUb 2 MIJIIIMOHA KyOomeTpoB! S uM ceifuac mokaxy!»
— ¥ nouia teaedoHHas TPECKOTHS MO BCEM KaHajaM, KOTOpas 3aBEpIIAeTCs T'PO3HBIM
TEJIETAalIIOM BCEM MHUHHUCTpaM, NpEeAyNnpexaas BCeX, YTO «MMEKT MECTO HE3aKOHHBIE
nepedopbl BOABI HOUBIO MEXAY 3aMe€paMy, YTO HapyliaeT OOIIuil NOpsAOoK... BUHOBHBIE
OyIyT HECTU aAMHUHHCTPATUBHYIO, YTOJOBHYIO U MAPTUIHYIO OTBETCTBEHHOCTD. ..».

[To-npyromy Benu cebs Ha Bepxne-HapwsiackoM yuyacTke ChIpaapbu 4iI€HBI KO-
MaHIbl MapBuHa MyxTapoBa. DTOT MOJIYaJIUBBIM, OYEHb TPAMOTHBIM M YIPSAMBIN Kak
CTaplIMHa YKPAaMHCKOI'O MPOMUCXOXKIEHUS, NOOpSAK B MPUHUMUIIMAIBHBIX BOMpOcax ObLI
HeoonuM. EMy ynanochk Tak opraHu3oBaTh HaOJIOJACHHS HAa BCEX COOPYKEHHUSX, YTO B
pesynprare B OamaHce pycia B KOHIE Ce30Ha OKa3ajach npuOaBKa CTOKa
700 munnuonoB kyoometpoB!!! Bce 3To ropsiuee oOuieHHE C TSKEIBIMU PYyTHHHBIMH
npoOjeMaMH BOJIBI HA MECTax IMO-HacToseMy Ipeodpaxano ydeHslx. OHO AaBajgo UM
YYBCTBO CBOEH HY>KHOCTH, OTBETCTBEHHOCTH, IOJIE3HOCTHU, PEATLHOTO MPUOOIIEHUs K
3TOM pa3HOOOpPa3HON W MHOTOCTOPOHHEW NMPAKTUKE yHpaBiICHUS OTPOMHBIMH MacCaMH
BOJIbl Ha Pa3BETBIICHHON CIIOKHEHIIEH CUCTEME KPOBEHOCHBIX COCYJIOB BOJIbI — KAHAJIOB,
OTXOJSAUINX OT PEKU A0 KETMEHS IMOJUBAJbIIMKA Ha MOJs, NPEeBpaIlasCh B KUBOTBOP-
HBIH JKypUamuii pydeek, oeryuuii mo 6opo3se...

I'maBHOE — KOTJ1a OCEHBIO YUEHBIH JIFO/1 BO3BPAIIAJICS ¢ OUTBHI 32 BOJY, 3TO OBLIH
JpyrHe JI0IH, C IPYTUMHU HOHATHSIMH U IPYTUMH MOJX0AaMH, Kak ObITh Jajblie.

Ceroans, Korga Mbl BHEIpSieM Ha KPYMHBIX THAPOY3JIaX MOCTOSHHBIA KOHTPOJIb
JaTYUKaMU M OTCJIC)KMBAHHUE CTAOMJIBHOCTH BOJOMNOJAYM HAa COOPYKEHUSAX C MOMOILBIO
CHCTEM aBTOMAaTHKH, 3TO BCE JIETKO pemraercs 0e3 BCSIKUX HEPBOB U apMUU HaOIroAaTe-
aeit. Ho ... 115 3TOro HyHO ObLIO BpeMs IPOJABUHYTHCS BIEPE] ¢ TEXHUYECKUM ypOB-
HEM U JICHbI'H, YTOOBI BCE 3TO 000PYI0BATH.

Co3nanue onbiTHOTO X03s11cTBa (OI1X) B coBxo3e Ne 1-a ['omoanoit crenu, OITX
B XOpe3Me, opraHu3alus ONbITHOIO y4acTKa BHYTPUIIOUBEHHOTO OpPOIIEHHUS B COBXO03€
uM. Bopomunosa ['onoanoit crenu, poxaeBanus Ha HUCTO nocraBuiau ydeHbIX-
MEJIMOPAaTOPOB Iepe]] HEOOXOUMOCThIO HAXOUTh PELICHUs AJI IPaKTUYECKUX 3ajad,
BO3HUKAIOIIMX B HEJEIKUX — 100 Tak Obutn BeIOpaHbl OIIX — 1 HeoOpAMHAPHBIX YCIOBU-
AX C LENbI0 IOCTUYb TO, YTO MBI Ha3BaJU MOTEHUHMAIBHOW MPOIYKTUBHOCTHIO 3E€MEIb.
3nech yxe He Oymara, a J1eJ0 — I0JIe BMECTEe ¢ JeXKaHaMHU — JOJDKHBI MT0Ka3aTh «KTO
€CTbh KTO».

ITepen OIIX B coBxo3e Ne 1-a umenu 'adypa I'ynsama nnomansio B 1300 ra 6v1-
Ja TMocTaBjeHa TpyAHas 3ajlaya, B PEIIEHUH KOTOPOM si ObUI yBEpEeH: TPYJHbIE 3eMJIU
["onoHOM cTenu MOXHO OCBaMBaTh 0€3 KalmMTaIbHBIX NMPOMBIBOK. HeMenieHHo mocie
Moero HazHaueHusl Mbl BbiOpanu nox OIIX miomans 3emens Mexay LleHTpanbHol BeT-
KOM M JIByMsl paHEe OCBOCHHBIMH COBXO03aMH, KOTOpbIE NMPOEKTUPOBIIUKAMU ObUIN HC-
KJIFOUEHBI U3 0CBOeHMs. Ha HUX ObUIM YK€ MOCTPOEHBI OTKPBITHIE TNIyOOKHE KOJIIEKTO-
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pa, TPAaH3UTOM HAYUIME€ B MaruCTPaJIbHbIA KOJUIEKTOp BHOJb JleBol Betku. S mpemio-
KW HEMEJUICHHO Pa3BepHYTh HA HUX CTPOUTENBCTBO INIyOOKOTO 3aKpBITOrO I'yCTOTO —
gyepe3 50 MeTpoB — OecTpaHIIEHHOTO JpeHaXka, YTOOBI OCaJKaMH CIIPOBOLIMPOBATH IEp-
BUYHOE paccoJieHue 3THX 3eMesib. Mou ObIBIINE MOJYMHEHHbIE — TOJIOJHOCTENCTPOEB-
I[bl - MEHS MOJAJepKaIu, U UX ycunusmu K BecHe 1975 r. nepssie 800 ra 3emenb Obuin
roToBbl K ocBoeHuto. K stomy BpemeHnu mbl nonodpanu pupekropa OIIX — moero cra-
poro copatHuka mo l'onogHolt cremu, ObIBIIEro aupekTopa coBxosza Ne 25 Axmarta
Kynb0ekoBa. Axmar paHee OblI OTJIMYHBIM PYKOBOJUTEIEM XO3SHCTBA, KOTOpOE Mep-
BBIM B CTeNU AOCTUTI0 30 LIEHTHEPOB YpOKasi XJOMKA C TeKTapa MpU BHICOKOM YpOBHE
MexaHu3aluu. JleXKaHuH OT MAaTyIUKHM-3€MJIM, 3HAIOIIMI 3€MJII0 KakK IMaxapb, XJOIKO-
po0, 3emutenenen, pa3Ouparomuiics B MEXaHU3MaX KaK MEXaHWK M 3HAIOUIUH TEXHOJIO-
IUI0 KaK HACTOSIIIUNA arpOHOM, OH I0J100pai MpeKpacHbId KOJJIEKTUB CBOUX MOMOIIHU-
KOB, OpuUragupoB, SKOHOMHCTOB, arpOHOMOB. MBI OpraHM30BaJId 3aKyNKy TEXHUKH,
TpakTopoB U 1975 rox cran mepBbIM roJloM padoThl Xo3sicTBa. CTPOUTETN MOCTPOUIH
15 nmepBbIX AOMOB Ha TOJIOBHOM ycaJb0e, OpuragHble CTaHbl, JOPOTU C YEPHBIM MOKPHI-
THEM MeXAy oTrheneHusMu. OTHOBPEMEHHO B COBXO3€ Oblla OpraHM30BaHa Hay4Has
skcneauuusa. Mol acliMpaHT — HEYTOMHMMBIN NOJEeBUK — Bukrtop batoB — npekpacHbIi
CHEIMAINCT O APEHaXy BMECTE CO CTPOUTENSIMU OyKBaJbHO JbIIIAN HaJ KaKIOH Jpe-
HOM, 4TOOBI 00ECIeYnTh BHICOKOE KadecTBO MenumopaTuBHOro (oHa. [TouBoBen bopuc
Octpobpoa u 6uonor Cepreit Hepo3un — ctanu nepBsIMU COBETHUKAMM B Xo03sicTBe. U
pe3yibTaT He 3aMeJJIHII CKa3aThCsl — B MEPBBIN I'0J1 yAalI0Ch 00ECIEeYUTh CaMOIIPOMBIBKY
BepxHero ciost B 50-60 cMm, koTopasi Obula yCcUiIeHa BereTallMOHHBIMH MOJMBAMHU, U COB-
X03 B IEpBbIi roj noiayuui 18 nentHepos ¢ ra xjonka ceipual!! He npomnuio u tpex ner,
KaK Mbl JJOCTUIJIM 25 LIEHTHEPOB ¢ reKTapa Ha TPYAHbIX, paHee 3a00J0YeHHBIX, 3eMIsIX!

Pabora B CAHUNPU npunecna nepBblii OOJIBIION ONBIT MEXAYHAPOAHBIX 00-
mieHuit — B 1975 r. mpoxonun B Coroze IX Konrpecc Mexaynaponnoin Komuccuu no
uppuranuu u apeHaxy (MKHW). On Obu1 oprann3oBad B MockBe ¢ OOJBIION MTOMIIONM,
npuHUMaio ydactue 6osiee 900 yenoBek rocrei ¥ MpUOIUZUTEIBLHO CTOJIBKO YK€ HAIIUX
YYaCTHUKOB.

Konrpecc Bosrnasmsin Hamr muHucTp E.E. AnekceeBckuil, KOTOpblif Ha HEM ObLI
u3opan Ilpesunentom MKUMJI. MHorue u3 y4aCTHUKOB IOJYUYWJIM THaMSATHBIE 3HAKH,
OJIMH U3 HUX JO0CTAJICA U MHE.

Oxkomno 200 rocreit Konrpecca nocermm Y36ekucran: Tamkentr — CAHUNPU,
CpenasrunpoBoaxionok, ['onognas crens, Camapkann, Kapmmu. Cpenu y4yacTHUKOB Ty-
pa, noceruBminx CAHUWPU, 6bimu aBa ObiBiux npencenarens MKW/, renepanbHblit
cekperapp MKU/I, n3BecTHbIE CIEMATUCTBI IO IpEeHaXy. MBI OKa3alu UM Ha CTapou
TEPPUTOPUU TUIPABINYECKUN JIOTOK, BOJHOBOM JOTOK, ocHOBBI ACY «3apaBumany», s
clenay IO0KJIaJ O KOMIUIEKCHOM OCBOECHHMM 3€Mellb. bobllylo MOMOIIb B OpraHU3alMU
nprueMa MHE 0Ka3aj BeCh KOJIJIEKTHB.

TakoBbl OBUTM MOCTOSIHHO 3aHATHIE OyJAHU — MEX]y MOJIAMH, OOBEKTaMU HA 3€M-
Je ¥ Boje; OONBIIMMHU MAaTEPHUSIMU COIO3HOTO M PETMOHAIBHOTO YPOBHS ... U J€JaMu
BHYTPEHHUMHU, HHCTUTYTCKUMH, TJ€ YUeHbIe paboTalu, a HECKOJIbKO YEIOBEK MMOCTOSH-
HO — OTKPBITO M1 aHOHUMHO — Melanu pabotats. Ho HOBBIE yciioBUsI pabOThI — JTULIOM K
IPOU3BOJICTBY — KaK JIAKMYyCOBast OyMajkKa IMOKa3bIBaJIU, KTO €CTh KTO.

Panpme kak riIaBHBIM MPOM3BOACTBEHHBIN IOJUIOH S MCIOJIB30Bal 1 010AHYIO
crenb — coBx03bl Ne 1-a, No 10-a u np., rae g 3HaJI KaKJIbId KJIOUYOK 3€MJIM U Ka)J0TO
yenoseka. Ceifyac moJsie Halel JesATeIbHOCTU PaCIIMPUIIOCH.

Ob6s3anHOCTH pyKoBouTens perrnoHaibHoro HUUW norpeboBanu oT MeHs 3Ha-
HUS TIOJIOXKEHUS JIeJ1 B BOJHOM XO34HMCTBE M MEIMOpALUU 3€MENIb Ha MecTaX, U 3TO
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OUYEHb pacIIUpUIO MOH Kpyro3op. Cpeau MOMX MEpBOOYEPEIHBIX OOBEKTOB OKA3aIHCh
®epranckas nonuHa, Kapakannakus, ctapas MOs IPUBSA3aHHOCTb — TypKMEHHs U HOBasl
— Tamxukucrag.

depraHckas 10JIMHA — OIPOMHasi, IUIoLaaAbio 6oee 1,5 MIIH ra, MeXropHas KoT-
JIOBHHA, UCIEUIPEHHAsl CEThI0 KAHAJIOB, PACXOIAIINXCA U3 TOPJIOBUHBI Y UYKYpPraHCKOIO
ctBopa. IIpaBuibHAsE MHXKEHEpHAas CUCTEMa OTPOMHBIX IO pa3MepaM KaHaJIOB, Iepece-
KaeMbIX MHOTOUYHCICHHBIMU MaJILIMH BOJOTOKAMH, KUBUTEIHHO COETAIOIIMMH IO CKJIO-
HaM mpaBoro Ilamupckoro m neBoro TsAHB-IIAaHBCKOIO TNOPHBIX MAacCHUBOB — IOpa3uia
MEHs €Ille B NEepBbIIl MO MpHUE3]l Ha COBEIlaHHE PaOOTHUKOB BOJHOTO XO35HCTBa pec-
nyOauKu Bo BpeMs Moeit paboTsl B ['onogHo# crenu. Ho 3To OblJIO NOBEPXHOCTHOE 3HA-
KOMCTBO — M3 OKHa MamnHbl. Ho u Torna Ha Bcem nyTtu fAnruep — berosart — Jlenunabaz
— Kokann — @eprana — AHIAMKaH MEHs yMBUJIA I'yCTOTAa HACEJIEHHBIX IyHKTOB, OTCYT-
CTBHE KJIOYKA CBOOOJIHOM TEPPUTOPUH, HEOOBIIHNE TOJISA, TYCTO 0OCaKEHHBIE HE CTOJIb-
KO JIEPEBBSIMU KaK B CTENH, CKOJIbKO TYTOBHUKAMHU C UX IUIOTHBIMU IOYTH COMKHYBUIU-
MUCS pAJIaMH.

B Mexaypsabe canoB, OOMIBHO Pa3MEIIEHHBIX BJIOJIb JOPOTH, Bce 3acesHo. U
00JIbIIIOE KOJIMUECTBO JIOJEH B MOJIE — U THEM, U BEYEPOM, U HOUbIO, KOT/1a MOJIUBAJIb-
IIMKU OCBEIIAI0T CBOM MOJUBHBIE YYaCTKH HOYHBIMU KEpPOCHMHOBBIMHU (oHapsaMHu. [loMa
B TMIOCEJIKaX BIOJIb YJIHUI[ B oTim4ue oT J»ku3aka, Camapkana, ['oj10aHOM cTeny OKHAMU
CMOTPSAT Ha MPOE3KYIO0 YacTh JAOPOTH, a Ha ¢acajae BAOJIb TPOTYapoB 0coObli (hepran-
CKHMH THII IJTUHHOW KOMOWHANWu OeceKr W CKBO3HOHM apKaJbl Ha BBICOKHMX MIMaliepax
CIUIOIIHBIX BUHOTPAJAHUKOB C a)KYPHO PACIOJIOKEHHBIMU BETBSIMH U CBUCAIOLIUMU TUP-
JSHIAMU BUHOTpAJa.

Korna g cran e3quth B @epraHcKylo 4acTh, sl MOJOOMII 3TOT YyAECHBIM Kpail —
caMblil TycTOHaceleHHbIM Bo Beeil CpenHell A3uu ¢ OrpOMHBIM YHMCJIOM KHIIJIAKOB, IO-
CEJIKOB, HACEJIEHHBIX MYJPbIMU (DepraHCKUMU JeXKaHaMH, IPEKPACHO 3HAIOIIMMHU U IO-
HUMAIOIIMMH 3eMIII0, OE€PEeKHO OTHOCSIIMMCS K Hed u K Boje. Ocobas Termora 3TUX
moaeil B 1o0poTe uX yJnbIOOK, BO BHUMAHUU U OTHOLIEHUHM K CTAphIM «aKcakajaam», B
OTKPBITOCTH HX JHUI U B YJIUBUTEIBHOM TOCTEIPUUMCTBE, KOTOPOE MPEBOCXOJUT, Ha-
BEpHOE, M0 3TOMY Npu3HaKy o0yt Touky Cpenneil Asuu. Ilpuesxkaemp Ha a1000M
OpuraaHbIil CTaH — NPOCTEHIINHN «Jaja IIKIMaH» C IEPEBSIHHON MM a)Ke 3eMJISTHOU Cy-
¢oii. Hukakoit pa3roBop He HaUMHAETCSA, TOKA XO3UH HE U3BJIEUET U3 MOSICHOIO IJaTKa
JIENEIIKYy — IIyCTh HE COBCEM CBEXKYIO, caxap, 4allle BCETrO JKEJIThIH, BUHOIPal, HE pac-
CTAaBUT NHAJbl U HE 3aBAPUT TI'yCTOM, MaXy4dud M NMPEKPACHO YTOJSIOIIMN XKaxay 4dai.
BoTt Torma moxHo npucTynuth K Oeceie, Hauath «ram» (pasroBop). Yamne Bcero cyda
pacIioJIOKEHa BO3JIE WM HAJl apbIKOM, TaK 4TO KypPYaHHE BOJBI CONPOBOXKAAET IIIaBHOE
TEUYECHHUE Pa3rOBOPA — YBAXKUTEIBHOI0, HETOPOILJIMBOTIO, CIIOKOMHOT0. depranipl HUKO-
I71a He JKaJyIOTCs U HUKOTO HEe BUHAT. Hy’KHO 3acily’)kKUTh UX yBaK€HHE, YTOOBI MOXKHO
OBLJIO pacCYUTHIBaTh, YTO OHU PACKPOIOTCS U BBIPA3sT 00MAY Ha KOr0-TO, €CIIU BEPAT,
YTO UX JIOBOJBI HE OCTABAT T€0S PAaBHOIYIIHBIMH.

S vacto cran O6biBaTh B ®Peprane, rjae co MHOM paboTanu yJIUBUTENbHBIE JIIOJIH,
npekpacHble crnenuanuctsl. Kageip Pacynosuu PacynoB m Bukrop MBanoBuu YepHu-
JIOBCKMM, HaYaJIbHUK U IJaBHbIN uHxkeHep PepraHckoro o0JIBOAX03a, YHPaBISIOLIUN
TpectoM HamanranBonactpoi Tamkumyp3a AGaysiaeB — Bce OHM HACTOJIBKO pPa3HbIe, HO
B TO K€ BpeMsl OJIM3KHE NMMEHHO CBOCH MPUHAICKHOCTHIO K epranckomy odpasy. Ha-
MaHraHcKasi 00J1acTh — COBEpLICHHO JIpyrue ycioBus, yeM B Deprane: KpyTble CKIOHBI,
MaJIOBOZ000ECTICUeHHBIE 3€MJIM TI0 TOPHBIM CasiM, CIOXKHEHIIas cucTeMa MalluHHOU
NOANMUTKY 3TUX 3eMenb. Ho Ha Bcex ypoBHAX — TPENETHOE, KpailHE 3aMHTEPECOBAHHOE
OTHOIICHHE K BOJE, K 3eMJie, MPUYEM HE MPOCTO K HBIHEIITHUM HYXJaM, IpodiieMam,
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CJIOXHOCTSAM - O HUX OOBIYHO HE FOBOPWJIM CO MHOM, @ O IPYroM: KaK HaKOPMHTb JIO-
nell, Kak paclIMpHTh MJIOLAAH, KaK caelaTh opouieHue Oonee 3 HEKTUBHBIM U paLHo-
HaJIbHBIM. X04YETCs BCIIOMHUTH, KaKyI IIPOTpaMMy Pa3BEPHYJH INEPEel0 MHOU B CBOEH
oOnacTu nepBblii cekperapb HamaHranckoro o6koma maptuu Mupzaanum MOparumos
win ero ¢epranckuii komiera @axpuraud llamcytannos. S Bcerna ¢ riry6okoit ueno-
BEYECKOI MPU3HATEIbHOCTHIO BCIIOMUHAIO MX paboTy, MaMsiThb O KOTOPOH 10 CUX IOp
JepkaT B cebe MOKOJIEHUsI cTapmmx (pepraHIieB, Kak MpUMEp HE «aaBail, maBaii», Kak
ceifuac JT0OBIMU CPECTBAMHU YpOKald, a pa3yMHBIX, YBAKUTEJIbHBIX K JIIOJSAM JIUJEPOB,
rIyOOKO MPOHUKAIOIINX B JI€JI0, KOTOPBIM OHH PyKOBOJIMIIH.

Bor yxe 6onee 30 ner s paborar ¢ 3amMedaTeIbHbIMU M JYIIEBHBIMH (hepras-
CKUMH TPYKEHUKaMH — BOJHHUKAMU, CEIbXO3HUKAMHU, JINIAEPAMH, IPOCTBIMU TPYKEHH-
KaMM ¥ akcakaizamu. Bcex MX oTiiMuana Kakasf-TO MoJJalliBas, Becomas — Kak OyaTo
HaIlMTaHHAs CUJION 3€MJIH, €€ YyBCTBOM JIOCTOMHCTBA M IUIOJOBUTOCTH — 3HAYUMOCTh HE
CBOETO COOCTBEHHOI'O «s1», HO CBOEro MpPEICTaBUTEIbCTBA 3TOr0 YYJECHOI'O APEBHEMH-
HIeTO Kpas 36MJIM U OTBETCTBEHHOCTh 3a €ro miojoponue. HezaOwiBaemble (GUTYpPHI
[lamcyTnrHOBa — Mitaamiero opara jauaepa o0J1acTH — JUPEKTOpa MPOEKTHOI'O HHCTUTY-
Ta, 3aJI0KUBIIETO MEPBBIM B JOJIMHE 3aKPBITBIA JApEHaX, KOTOPHIM B Kouxo3e «HaBou»
yxke pabotaer 40 ner. Bysypykxomxka YcmanxomxkaeB — HadaibHUK BOK — ugem-To
CPOJHU UM, HO emie 0oJiee BECOMBIM M MOJTYAIMBBIN, @K€ YEM-TO OUYCHb BAXKHBIN B
CBOMX OpE3eHTOBBIX carorax M ycax. VX HaBbIKM S BUXKY B HBIHEIIHUX MOUX COPAaTHH-
Kax W Kojulerax mno mnpoekry «MHTerpupoBaHHOE YNpaBI€HHE BOJHBIMH pecypcamu
@Depranckoil JOJHMHB), BOCIIUTAHHUKOB — As3aM/ukoHe Paxmarminaese, Da3pUlIkKoHE
Pacynose, lllyxpaTe DprameBe U MHOTHX IPYTHX, C KEM MHE MPUXOIUTCS pabOTaTh
HbIHE ¢ OOJBIIMM YJOBOJBCTBUEM. Tak ke, Kak U UX MpEeJIIeCTBeHHUKaM, UM CBOMCT-
BEHHO CTPEMJIEHHE K HOBOMY, K TEXHHYECKOMY COBEpIIEHCTBOBaHUIO. Ho numb 3anaun
pa3Hble: paHee Mbl 3aHUMAJIUCh BHEIPEHUEM HOBOM TEXHMKHU IIOJIMBA, KAllEJIbHOIO OpO-
LICHHsI, aBTOMATU3alMeld CKBA)XMH BEPTUKAJIBHOTO JPEHA)Ka, TEXHOJOTHEH OCBOCHUS
aabipoB. Ceiluac — Kak COXpaHUTh 3TO BCE B HATYPE U B YMEHUU NPH JeDULIUTE CPEICTB.
Ceituac, BHeapsas B depranckoil 1oMHE BIEPBbIE B PETHOHE MHTEIPUPOBAHHOE yNpPaB-
JIEHUE BOJOM, MBI, [0 CyTH, CTPEMUMCS HAWTHU MYTh CO3JAHUSA €IMHOTO CTPEMIICHUS
BOJIHBIX OpPraHU3aldil U BOAOMOJB30BATENCH K CIpPaBEIJINBOM, CBOEBPEMEHHON U paB-
HOMEPHOM NoJa4ye BOJABI KaXKJOMY PACTEHHIO. DTO MOUCKU KOMILJIEKCA MEp, KaK B ITUX
CJIO’KHBIX YCJIOBHAX BMECTE C BOJOIOJIB30BATEIAMU M CWJIAMU MECTHBIX OpTraHU3alul
COXpPaHUTH BCE TO, YTO paHee co3panu Hamu Kosuteru 50-70-x romos. S ropxyce, 4To
3/1eCh MOU JIpy3bsl — CAHMMPOBILIBI ObUIM U paHee Ha BbIcOTE. 1 MNMEHHO OHM BIWJIM Ipe-
KpacHyI0 CTpPYIO B Hallle ABM)KEHHE BIIEpe], 3a 4TO s 01arofapro UX ¥ UX CBETIYIO Ia-
MATh. Ceiiuac BMeCTe C ONBITHBIMU, paHEE HAOPABIIMMUCS YMa U ONBbITa, MOMMU KOJLJIe-
ramu Haseipom Mup3aessim, [llyxpatom MyxamenxanoseiM, Muxaunom Xopcerowm, I'a-
muHo# Crynuno#t n Cepreit Hepo3uHbIM MBI TiepeiaeM UX d3cTadeTy MOJIOAOMY ITOKOJIe-
HUIO, CpPeIU KOTOPOTro €T MOUX COPATHUKOB TOI'O BPEMEHH.

Bonpuioe BnewaTieHue y MEHs BCErja OCTaBajoCh OT BCTpedY U pabOTHI C XO-
pe3aMckuMH KoJuteraMu. Moi ctapsiit apyr Kanannap CanaeB — HauanbHUK OO6JIBOIXO-
3a, @ IOTOM 3aMECTHUTENb MpeIceaaTeNs U IpeIceaTeNlb 00IUCIIONKOMAa, MO COyYeHHUK
A6pam bencman, Kazak0aii XanuM0eToB, - OHM M MHOTHE JIpyTrM€ MHOIO JlajJd MHE B
IIOHMUMaHUH XOPE3MCKHUX IMOJAXOA0B K INIOAOPOJHOM 3€MJIe, K €€ BBIPABHEHHOCTH, K €€
TIIATEIbHOMY NECTOBaHMIO Kak peOeHka. FIMeHHO ¢ 3TOi KOMaHa0H Mbl OTpabaThIBAIH
TEXHOJIOTHIO OCBOEHHMSI NECUYaHBIX OapXaHHBIX 3€MeNIb BOKPYT XOpPE3MCKOIro oas3uca ¢
BHECCHUEM WJIA, IVIMHBI, IOCEBOM CUAEPATOB U MHOI'O APYrUMX NpUEMOB. MHE NPUATHO,
YTO U CeWYac TaM TPYAATCS MHOTME MOU YYEHHKH.
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ITocemenne KapmmucTrpos NogHMMano NEpPe] YYEHBIMH COBEPLIEHHO Ipyrue
npo0sieMbl: BO3MOKHOCTh M HEOOXOJIUMOCTb NMPUMEHEHHUS 37eCh KOMOMHHUPOBAHHOI'O
IpeHaxka (BBIOpaTh YYaCTKU U OPTaHU30BATH OMBITHOE CTPOUTEIBCTBO, PEXKUM pabOTHI),
pexxuM paboTsl KapmmHcKoro kackaja HAaCOCHBIX CTaHIMM M YIIbSIHOBCKOTO KaHaja,
KOJIBMATAIHsI TIOCIIETHETO C IIeNbI0 00phOBI ¢ GHIBTpanneil, TEXHOJIOTUS OCBOCHUS Ma-
JIOTYMYCHBIX MOYB C MTOCJIEAYIOIIUM HapalluBaHUEM BIiyOb UX IJIOAOPOIUS U T. 1.

N3 Kapmn npsMoi nyTe yepe3 AMyaapbeio B Hapakoy, oTTyaa noe3gom Ha Ai-
xaban. Pabora CAHMMPU He orpannuyuBanach y30€KCKUMH 00beKTaMHu. MBI TECHO pa-
6oranu ¢ TypkmeHuctanom, rae MuHuctpa TypkMEHUN MHTEpECOBAIM BOIPOCHI COBEP-
IIEHCTBOBAaHMs pexxuma paboTel KapakyMmckoro kaHama, MCClI€IOBaHMs €ro MOTEph U
BO3MO’KHOCTb YBSI3KM pabOThl B €AMHOM KoMILlekce ¢ Oacceitnamu Mypraba u Temxkena
— MAaJIONpPOTHO3UPYEMOM IO CTOKY, HOO €ro He3aperyJIupOoBaHHbIE BEPXOBbsS 3a4aCTYIO
IPENOJIHOCUIIN TOJIapKH — OT KaTacTpo(UUECKOro MaJIOBOAbS 0 PEAKUX, HO pa3pyLIu-
TeIbHBIX MaBOJAKOB. JKHBO 00cyxnanu npoOiaemMy, Kak yIydIIUTh CTPYKTypy OpraHu3a-
I[M1 KCIUTYyaTallMOHHBIX OPTaHOB, MO JIOKJIAJ O PEKOMEHyEMbIX HAMHU IPUHIUIIAX pe-
KOHCTPYKLIMM OPOCHUTEJBHBIX CHUCTEM U COBEPIICHCTBOBAHMS JKCIUIyaTallUM C IEPEXO-
JIOM Ha IUTATHOE BOJOIOJIb30BAHHUE.

[Tocne Tpex net paboThl B I'maBCcpena3supcoBX03CTpOe MOE BTOPOE MPULIECTBUE B
CpenHea3naTckuil Hay4yHO-UcCCIeq0BaTeNbCKUM MHCTUTYT uppuraunun — CAHUMPU B
1980 roy 66110 BOCOPHUHSTO €r0 KOJUIEKTUBOM BIIOJIHE IIPUBETIIMBO, 1 Obl CKa3al Jaxe,
¢ HOTKaMu onoOpenus. Bens, pabotas B «['naBcpenazupcoBxo3cTpoe», s MOCTOSTHHO
HOJJICPKUBAJ CBA3b C MHCTUTYTOM, IIPHUBJIEKAJ OBIBIIMX MOUX KOJUJIET K PEHICHHUIO Kak
NPUHUUIINAIBHBIX, TAK U TEKYILIUX BONPOCOB, K COBEPIICHCTBOBAHUIO NPUHIIMUIIOB OC-
BOCHHUS HalIUX KPYIHBIX LEJIMHHBIX MacCUBOB. MHE caMOMy JOCTaBIIsLIO HEMAJIOE YJI0-
BOJILCTBUE BBITAIIUTH OJIHY M3 OUEPEIHBIX HAYUYHBIX MJI€H CAaHUUPOBILEB, U CHENATh €€
KUPIUYHUKOM, a TO U ONMOPOH TeX OONbIINX Jes, KOTOPhIMU 3aHuMascs «l maBcpenasup-
cOBX03cTpoit». OCOOCHHO YCHEIIHO HaM IMTOMOTalIi CAaHWUPOBCKUE TPEHAKHUKH — B ['0-
nonHoH, Jxu3zakckoil n KapmmHckon crensx, skcrryatanunoHHuku — B Kapmu n Kapa-
KaJMakKui. A CHEIUAINUCTHI TI0 HACOCHBIM CTaHIMSAM OBUIM YYaCTHHKaMH HAIUX padoT
1o Bo3BeAeHUI0 Jkn3akckoro 1 KapmmHCKOro HacOCHBIX KacKaloB.

JlomKeH cka3aTh, YTO PyKOBOJACTBO HAy4YHBIM KOJIJIEKTUBOM JI€J10 ropas3no Oosee
TOHKO€, Ye€M PYKOBOJCTBO CTPOMTENIBbHBIM WIH JIOOBIM JIPYTUM HPOU3BOJCTBEHHBIM
nporeccom. Hamo u camoMy OBITH TE€HEpATOPOM HJIEH, HYXHBIX OOINECTBY B JaHHOE
BpeMs, U MOLJEPKUBATh T€X, KTO TEHEPUPYET TaKUE UIEU B KOJUIEKTUBE U BHE Hero. 1
HaJ0 YMETb CO3]1aBaTb OOCTAHOBKY, IPHHOCSIIYI0 TBOPUYECKHM JIIOJSIM MOpaIbHOE
YIOBIETBOPEHUE 3a UX TPy, 3a caMy BO3MOKHOCTb TBOPHUTH, BBIAYMBIBATh M Mpo0O-
BaTh. OUeHb BAXXHO TaKke 3a00TUTHCS O MaTePUAIBLHOM OJIaronoiyuynu JOCTOWHBIX pa-
060THUKOB. PykoBoauTenb He TOJIBKO OepeT Ha ce0sl OTBETCTBEHHOCTh, HO U NMPETBOPSET
€€ B HEUTO PEAIbHOE, BCEMHU 0CS3a€MO€ — HAIpUMEP, B XOPOIIO BCIIAXaHHOE II0JIE, TO-
TOBOE K IIPUXOJY CEATEII.

Bxoaute B pabounii puT™M MHE OBUIO HE TPyIHO. HOBHYKOB B KOJIJIEKTHBE pa3-
JIBa U 00YesCs, HOYTH BCE MHE M3BECTHBI U CBOMM IOTEHIMAJIOM, U CBOUMHU CIabOCTs-
mu. Bece OBICTpO BCTaJIO HA CBOM MECTa, TPEXJIETHErO TIepephiBa B OOIMICHUH KaK HE ObI-
Bajo. IlepBo-HanepBo, HaJ0 ObLIO ONpeneauThcsi ¢ MOCKBOM, BOMTH B KOHTAaKT ¢ AKa-
nemuel Hayk, COBETOM IO pa3BUTHUIO IPOU3BOIUTENbHBIX cil, CpeaHea3snaTcKuM oTJie-
neHueM Bcecoro3Hoil akajeMut celbCKOXO03SCTBEHHBIX HaYK.

[Toexan B MockBy, BCTpETHIICS ¢ PYKOBOJAUTEISIMU MUHUCTEPCTBA MEJIHOPALUU
U BOJHOro Xo3sicrBa. OHM NposcHWIM MHe npuoputersl Munuctepcrsa. CAHUNPU,
KaK TOJIOBHOW HayYHO-HCCJIEAO0BATENIbCKUM MHCTUTYT MO AKCIUIyaTallUW HPpPUTALMOH-
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HBIX CHCTEM, JOJDKEH 4eTKO C(hOPMYIMPOBATH MPOrpaMMy MepeBoia HKCIUTyaTaluu BO-
JIOXO03MCTBEHHBIX CHCTEM Ha MPOMBIIIJIEHHYI0O OCHOBY. Heobxoaumo takxke dopcupo-
BaTh pabOTHI IO TEXHUKE TOJUBA U MEJIMOPALMU 3aCOJEHHBIX 3eMelNb. Ha moBecTKy nHs
BCTAJM U HOBBIE BONPOCHl — aBTOMATU3ALIMUSI KPYTTHBIX OPOCUTEIBHBIX CUCTEM U, B 4acT-
HocTH, ckopeiiee co3nanue ACY OGacceitna Ceipaapsu, ACY HOxuoro ['omognocTern-
CKOT'O KaHajla, aBTOMaTHU3alisl CKBaKUH BEPTHKAIBHOIO IpeHaXKa.

B Mockse xe mnon pykoBoactBoMm II.A. Iloman-3anme Oputa cosmana pabouas
rpynmna mno pa3BUTHIO aBTOMAaTU3allMM, B KOTOPYIO BOIUIM BeAylue crenuanuctsl Bee-
COIO3HOTO HAyYHO-HCCIIEIOBATEIHCKOTO HHCTUTYTA THIPOTEXHUKN U MEITUOPAIINH, Talll-
KEHTCKUX UHCTUTYTOB «Cpenasrunposoaxionok» u CAHUNUPU. 1 nwa 1981 rox B nnan
¢unancupoBanns CAHUMPU Obuto BKIIOYEHO OTAENBHON CTpOoKOi «Co3maHue aBTO-
MaTU3UPOBaHHOU cucTeMbl ynpaieHus 6acceitnoM (ACYD) Ceipapsu» ¢ BbIICIEHUEM
Ha 3TH nenu 6onee 10 mmwutroHoB pyOuseid. Torga ke Obljla OpraHU30BaHA MPU HAIIEM
UHCTUTYTE Aupekius crposiuerocs npeanpuatus ACYD «Coipaapbs».

Hano mpsiMmo ckazaTth — NOHMMaHHE, Hay4YHass OCHOBA, MOJECIHPOBAHUE, CHCTEM-
HBIA MOAXOA YK€ TOTJa MO3BOJISUIM HaM CIIOKOHHO, 0e3 0co00ro HampsKeHUs pPelIuThb
3Ty 3aj1a4yy. Mbl Hauanu ¢ Bo3BeneHus 3nanus nentpa ACYb «Cripnapssa» B Tamkenre,
ero guinanos B Auawxkane, Jlennnadane. [lymoii, MO3roM U ABUrateieM 3TOro Mpoek-
ta ctan Opuit BacunbeBuu TonctyHoB u3 «CpenasrunpoBoaxiionkay. OH MpeaIoxKuI
UCIIOJIb30BAaTh CaMble COBPEMEHHBIE K TOMY BPEMEHHU TeXHUYECKUE cpeacTBa. Mbl 3aKa-
3aJ¥ ¥ YCTAaHOBWJIM CHadaja B HallleM MHCTUTYTE, a 3aTeM B camoM 1ienTpe ACYb mor-
Hble BbIuKcaUTeNbHbIe MamuHbl cepun EC. CeroaHsmHeil MOJI0eKH HHTEPECHO OyaeT
y3HaTh, YTO OJHA TaKas JIAMIIOBas MallliHa 3aHUMasa 1iomans B 180 kBagpaTHBIX MeT-
poB M TpeboBaja CHEUHATBHOTO OXJAXKICHUS M CTPOKAHUIIEro COOMIOACHMS JPYTUX
cnenupUIecKuX YCIOBHN dKCIUTyatanud. Kak TONBKO MBI OTJIAIWIN €€ W 3aIyCTHIIH,
OHa CTaJla NMPOCYUTHIBATH HaM MHOTOJIETHHE Mojenu pacxooB peku Ceipaapbu. Ha
POCYET OJHOTO BapHaHTa yXOAMIIO MOJITOpa CyTOK. [IporpaMMHCTBI CyTKaMu JeXypH-
JY TIPU MalllMHEe — OHAa yacTo JaBana coou. CeroaHs, CIycTs YeTBEPTh BEKa, MOJ0KEHHUE
coBceM uHoe. CeroJHsl Mbl OJIMH BapUaHT IIPOrHO3a CTOKa OacceilHa U ero pacnpesene-
HUS IPOCUYUTHIBAEM HAa MOEM «JIBITONE» 3a MATh-1eCATh MUHYT!

Eme nomoTonHee ObpuH CpecTBa aBTOMATHKHU M TeJIEMEXaHUKH. J{1s BceX aBTO-
MaTU3UPOBAHHBIX CUCTEM YINPABICHUS, KOTOPbIE Mbl CO3JaBalld HAa BOJOXPAHWIMILAX U
MarucTpajibHbIX KaHanax OacceiiHa pexu CreIpAaapbd, MBI HCIOJIB30BATH YCTPOMCTBO
TM-72, koTopoe paboTano ¢ MOCTOSHHBIMH COOSIMH, HO TPeOOBAIO TIIATEIBHOTO YXO-
na. OpHako mpojaenaHHas paboTa MOMOTIJIa HAM HAKOIIHUTH OIIBIT, YTO CaMmo Io cede ume-
JIO OTPOMHOE 3HaueHue. JTa paboTa MO3BOJIMIIA HAM CHAadalla CO3/1aTh MaTepUATbHYIO
6a3y ACYb «Csipaapbs», a 3ateM 1 bBBO «Amynapbsi». B 1987 rogy Obu10 npuHATO 10-
craHoBiienne mnpasurenbctBa CCCP  «O Mepax 1O YJIYYIIEHHIO COLUAIbHO-
HSKOHOMHUYECKOI'0 U IKOJOTUYECKOT0 COCTOSIHUS OacceiiHa ApanbCKOro mMops», U ObUIH
co3aansl 1Ba bBO, ceiprapeuHckoe U amyaapbuHCcKoe. 1 BOT TyT MBI IpenogHecIn Ha-
MM KOJUIEraM Ha «Ourojieuke ¢ roiy0oit kaemoukoi» u 3panus 1is bBO, n Berauciu-
TeJIbHYI0O TEXHMKY C KOMMYHHUKAallHUOHHBIMU CIly’k0aMu, MpaBaa, JajleKo HE COBPEMEH-
Hyro. Ycunusimu TOJCTYyHOBa M €ro IMOMOIIHHMKOB 3Ta paboTa Benach AECATH JIET, HO
yBeHYaJIach yCIEXOM.

CeronHsi ¢ MOMOIIBIO NIBEHIIAPIIEB — JYUYIIMX MEXIYHAPOIHBIX JOHOPOB, KOTO-
pble OECKOPBICTHO M 0€3 BCSKUX MOJMTUYECKUX YCIOBHM MMOMOTraloT HalleMy COIpYykKe-
CTBY, - MBI Ha T€X K€ NMPUHIUIAX HAaYaJIH aBTOMAaTH3AIHIO TPEX MWIOTHBIX KaHAJIOB B
Tpex pecnyonukax: FOxHo-Pepranckoro B AHAMXKAHCKOM obiactu Y30ekuctaHa, Apa-
BaH-AKOypuHckoro B Keipreizcrane n Xomkubakupranckoro B Tamkukucrane. Bee pa-
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OOThI BBINOJHAIOT HAIIM CHELUUATMCThI, HO 3a AeHbru llIBeiinapun. OneHuBaoT ke U
OPUHUMAIOT TOTOBYIO paboTy (paHIly3ckue HHKEHepbl. I MHEe HpUATHO, 4TO Temepb
3TH pabOTHl BMECTE ¢ MOMM MOMOUIHHKOM VcManiaoM BerumMoBBIM, CIIEIHATUCTOM YET-
KMM M TPaMOTHBIM, BeJeT cblH [Opus ToncrynoBa Muxaun.

U Bce xe 00s3aH cka3zath 00 ONMpeNeeHHBIX MPAKTHUYECKUX yCIIeXax B JeJie BHE-
JPEHUS U HA HAllleW HUBE HOBBIX TEXHOJOTHN. biaronaps ynopcrBy 1 OrpOMHOMY JHTY-
3Ma3My €llle OJIHOr0 YeJIOBeKa, 3a00JieBIIero aBToMaTukoi — JIbBa Spomenxoro (¢ HUM
MBI B IIECTUAECATHIE TOABI MMyCKAJIN B ['0JI0OQHON cTENU NEpBblE€ CKBAXKMHBI BEPTHUKAIIb-
HOTO JpeHaxa), B 1982 romy Obuia 3ajeiicTBOBaHa aBTOMATH3UpPOBAHHAs CHUCTEMa
ynpasieHus 160 ckBaXMHaMM BEPTHKAIBHOIO JIpeHaxka B Tamakckom paiioHe dep-
raHckoi oOjacTu. DTa cucTeMa yINpasiisjlach 10 paauokaHany. Ele Mbl moaroToBuin
HpEJIOKEHUsS 110 COBEPIIEHCTBOBAHUIO MEIMOpPALUU 3eMelb B Y30eKUCTaHe, KOTOphIe
JIETTIA B OCHOBY COOTBETCTBYIOIIETO MIOCTAHOBJICHHSI IPABUTEIHCTBA PECITYOJIUKH.

Torna e, Onarogaps 1eJ1IeyCTPEMIICHHOCTH JIBYX 4esloBeK, MapBuHa [lynaToBu-
ya MyxTapoBa U MOEro JaBHETO JApyra, repos ocBoeHus ['omoanoii crenu Catrapa Y-
MaHOBAa, Mbl Hayajld IPOBOJUTH KaIlE€JIbHOE OPOILIECHHE HA JIECCOBBIE CKJIOHBI 3aaMUH-
CKOI'0 YIIeNbs, 3aHAThle BUHOTpaJHUKaMU. PykoBoaui 3TUMH paboTaMu HENOCPEICT-
BeHHO Ha mecTe Tumyp [lanBanoB. UETkuii, 0OueHb COOpPaHHBIN U OTBETCTBEHHBIN YEIO-
BEK, OH HE TOJIbKO ObLI MCIOJHHUTEIEM yKa3aHUM MapBUHA U NOCTOSHHBIM CIIEpPKH-
BarouM ¢akrtopom CaTrapa, HO TBOPYECKMM U JAyMaroluMm crneuunanuctoM. CHayana
MBI OCBOMJIM JECSATh T€KTApOB Ha HMXKHEM SIpyCE YIIIEJbs, 3aIeiCTBOBAB MaJOHAIIOPHBIE
Hacocel. HaM moxasanoch mano: eme, eme! ANNeTuT, Kak TOBOPUTCS, NPUXOIUT BO
BpeMs efbl. «Bona nomia B ropy» - Tak Ha3bIBaJICS KOPOTKOMETPAXHBIM JOKYMEHTab-
HBI GuneM pexuccepa Daizynno XokaeBa, CHATBII 00 3TOM 3MHU30/1€ CO3AaHUS Ka-
nejapHoro opoieHus. M Boga neiictBurensHo nouuia B ropy. Hacocsl noganu npospau-
HYI0, YUCTYI0, MMOMCTHHE XPYCTaJIbHYIO BOJYy 3aaMHHcass Ha OJM3JIEXKaIlIMi CKIOH, Ha
BbICOTY 140 mMeTpoB, u Obl10 opomieHO 140 rekTapoB HMPEKPACHBIX JIECCOBBIX 3€MEINb,
KOTOpBIE 3aHsUIM BUHOTPAAHUKHU U s10710HEBbIe caabl. Korga, MUHOBAB paiMCcIONKOMOB-
CKYIO J1ady, BbI [10 IOpOre YCTpEMJIISJIUCh BBEPX, K Kuluiaky Jlyoba, cipaBa HeoXuaaH-
HO OTKPBIBAJICS] BaM 3€JICHBII MaCCUB MOJIOJbIX BUHOTPaJHUKOB.

Tpynnas ato 6b11a paboTa, KPOMOTIUBAS: 3aJI0T yCIIeXa KalelbHOTO OPOIIEHUS —
9TO CKpyIyJie3Has TUIATeIbHOCTh MCIOJIHEHMs U YUCTasi, 0e3 MajeHIuux npuMecei Bo-
na. Ho Carrap YcMaHOB U ero KOMaH/1a Mol 4yTKUM pyKOBOACTBOM MyXTapoBa 370po-
BO OpraHM30Bajd pabOTy — W BBINOJHUIN €€ B BBICIIEH CTENEHU KBAIU(PHUIMPOBAHHO.
DTOT y4yacTOK MOTOM MPUTATHUBAI K cele, Kak My3ed, U KTO TOJIbKO HE MOCETUJ ero!
Cekperapu 00KOMOB, MUHUCTPBI PUE3KATIN, CMOTPEIIH, OPaXKaIUCh, [POMKO UMOKAIIH,
HO IEPEHSTH NEPEOBOIl ONBIT HE TOPONMINCH. 3a4€M 3KOHOMUTH BOJY, €€ U TaK MHOTO,
U TeyeT oHa ce0e Mo apbIKy KMBOTBOPHOH CTpyei, 3a4eM ke ee THaTh BBepX Hacocom?
OnHako MpoiiieT HECKOIBKO JIET, 1 MACCUBBI KaleJIbHOr0 OpolleHus nosBarcs B Kurtabde
u bemkente Kamxkanapeunckoit o6nactu, B baiicyne u Capuaccue CypxaHJapbUHCKON
obsactu, B Kompabane Camapkanackoit obmactu B @epranckoil qoinHe. 3aaMUHCKUN
OMNBITHBIA y4acTOK MO3BOJIMJ HaM C(OPMYJIMPOBATh CBOI TOUYKY 3pEHUS Ha KalelbHOE
opouieHue. Mbl HayaJIM CO3/1aBaTh MOILHOCTH MO 3TOMY BHJy MOJIMBA CHayajga B CBOEM
UH)XXEHEPHOM LIEHTpE, IIOTOM M 3a ero mpeneinamu. Poman Jlro6ap, KOTOphIi 3aBeqoBal
OTJIEJIOM TI0 BHEJIPEHHIO JAPEHaXKa U XOPOIIO OCBOUI PabOTy C MOJUITHICHOBBIMU H3/1E-
JUSIMU, Hayajl BHUKATh U B IPOU3BOJACTBO BCETO TOI'0, YTO TPeOOBAJIOCH JIJIsl KaleIbHOTO
opouieHusi. ONBITHBIE YYAaCTKU B Pa3HBIX KOHI[AX PECIyOJIMKU CO3/1aBajil, KpOME Hac, U
«¥Y3runpoBonxo3» - B npearopesax Ilapkenra u B Xopesme, n «Cpena3srunpoBoaxiio-
HOK».
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B srot nepuoxa B pabore CAHNUNPU Ob1710 MHOTO HHTEPECHBIX, MEPCIIEKTUBHBIX
HaIlpaBJIECHUW, - Mbl UX pacKpy4uBalu, pa3BUBAIU. MoOW Apyr, y4YEHMK, aCIHUPAHT, a
BIIOCJIEICTBHM 3aMecTuTenp 0 HaydHo-HccnenoBaTenbckoMy LEHTpYy Mexrocynaper-
BEHHOW KOOPAMHALIMOHHOM BOJOXO3AMCTBEHHOU Komuccuu Ilymar YmapoB cen Ha yau-
BUTEJIbHO MHTEPECHOI0 KOHbKAa — KOMOMHUPOBAHHBINA ApeHaxk. Havan y Hac B UHCTUTY-
Te 3Ty paboty I[lynar Bmecte ¢ Pomanom JlroGapom, u oHu Giaroaapsi CBOUM NpakTUYe-
CKHM HaBBIKaM OBICTPO OCBOWIIM 3TOT BHJ ApeHaxa. B KapmmHckoi crenu, B COBX03€
Ne 14, a 3aTem 1 B ApyruX OHHU MOKPBUIM TaKUM JIPEHAKEM HECKOJIBKO ThICSY I'€KTapOB.
Hacocsl 31ech He HY>KHBI: IPOTKHYJI OypOM TUIOTHBIM CIIOW, U BOJIa U3 HUKHETO, 4acTO
CaMOHAINOPHOI'0, TOPU30HTA TeueT cebe 1Mo TpydaMm OTBOAA, MOHMKAs YPOBEHb IPYHTO-
BBIX BOJI Ha OKPY’KaIOIEH TEPPUTOPHH.

Ilynat — MO mepBbI acHUpaHT, KOTOPBIA YCIEIIHO 3aUIUTHII KaHIMIATCKYIO
JUCCepTalUI0 IO KOMOMHUPOBAaHHOMY JipeHaxy. BropsiM acnupanToMm Obu1 BeHnamuu
Xeraii. OH Hanucana MPEKPACHYIO, YHUKAIbHYIO 110 COAECPKAHUIO JUCCEPTALUIO O IMpOo-
0JieMax SKCIUTyaTallid TOPU30HTAIBHOTO JApeHaXxa, O MpaBuiIax ero MpopuIaKTHIECKO-
ro o0CITyKUBaHUs, YUIMHSAIOIUX CPOK ero ciyxO0bl. CeronHs, onupasch Ha CBOH OoJee
YyeM TPUALATUIETHUIN ONBIT HAyYHBIX UCCIEOBAHUN IpeHaxka, s BUKY, UYTO MbI ObLIIM Ha
ypoBHe. X04y MOJYEPKHYTh, YTO JaK€ B KAIUTAJIbHBIX 3apyOeKHBIX TPyAax IO JpeHa-
xy xopugees u3 ['ommannuu nian CLIA HEe 0TOOpaXeHBI MPUYHUHBI BBIX0/AA U3 CTPOS OT-
JIeNbHBIX 3JIEMEHTOB JApEHaXka, TOTJa Kak B HALIMX MyOJIMKAIUAX 3TU NPUYUHBI BBIsSBIIE-
Hbl U OTpa)keHbl. MOM acnupaHThl OBICTPO NOILIIM B XOJ, OTHUMAas y MEHs, IpaBia,
MHOTO BPEMEHH, HO M JIOCTaBJIss yAOBOJBCTBHE CBOMMH pabortamu. IlociaenoBarenabHO
3aATIIIA CBOM AuccepTanuu Poman Jlrobap, Omuna UcnamoBa, Hukomnait ['opomikos,
Aypuka I'anyctaH u npyrue — Bcero 15 uenosek. JlomkeH, 0qHAKO, CKa3aTh, YTO 3allU-
[IAJINCh OHM HE BCErJa MpPOCTO, U 3TO ObLIO NMpenymnpexieHue MHe. S| mMHoro Ouics,
YTOOBl MOM ACHUPAHTHI 3aLUTWINCh U yTBEpAUIUCH. ['0BOpst 00 acnmupaHTax, HE MOTY
HE BCIIOMHUTBH CBOEro jro0uMoro yueHuka Bukropa VMBanoBuua baroa. S 3amerun u
BbIIENUI ero elle B «['onogHocTencTpoey», rae oH padortan B LieHTpanbHOM cTpouTenb-
HOM sabopatopuu. OMHAXKIBI S B3sJI €ro ¢ co00M Ha oTOOp MPOO APEHAX]HOTO TecKa.
[Tonpexanu k OGecTpaHIIEHHOMY JIPEHOYKIAAUUKY, KOTOPBIH MOpa3uil €ro CBoe Mo-
b0, ObicTpoTON padoTel. M300perennsiii Hamu (EBrenmem TomuHBIM, ANEKCaHIPOM
JleBunkoBbiM, BuTtanuem BypaBueBbIM UM MHOIO) Tpex3yOuaThlii HOX C TIyOHHOW MO-
rpy’keHus 2,8 MeTpa Ha TIre ABYX AU3ENb-3JIEKTPUYECKUX TPAKTOPOB MOILHOCTBHIO IO
250 nomaauHbIX CHJI KaXbIH, 10 CUX MOP HE MPEB30MAeH MUPOBOM npakTukoi. Ilo mo-
pore Mbl pa3rOBOPUJINCH, U OH OOHApPYX W HEAIOKUHHBIE 3HAHUS JIpEHa)ka, I'PYHTOB.
JKvBoii, MOABUKHBIN, OH CIIOBHO M3JIy4all HHTEPEC KO BCEMY OKpyxkaromeMy. 1 octpas
IBITJIIMBOCTh CONYTCTBOBaJIa 3TOMY HHTepecy. OH MmpsMO B MalllMHE MPUKHUHYJ, Kak
HY’KHO YKJIaJIbIBaTh APEHAXHYI0 TPyOy BMECTEe C OKPY’KaIOLUIUM €€ GUIbTPOM O] BOAY,
KaK IPEOJ0JIEeTh CTATHYECKOE CONMPOTUBIIEHNE BOABI. S MOCHIEMNI BKIOYUTH €r0 B CBOU
KOJUIEKTUB, U BCKOPE MBI BMECTE IMOJIyYHJIU JBa aBTOPCKHUX CBUJETENIbCTBA HAa U300pe-
TeHus. [To3xke s 3aKpenui 3a HUM UCTIBITAHUE IIENEBBIX JPEHOYKIAIUYUKOB, IPUCIIOCO0-
JIEHHBIX IS YKIAAKHA JpEHa)Xa IPU BBICOKOM YPOBHE CTOSIHUSI TPYHTOBBIX BOJ.

[Tocne moero nepexona B CAHNUNPU on nepemien B IpeHaXHBIM 0TAET — U OBLI
Ha3HAaYeH PYKOBOJUTENEM TOJOJHOCTENCKOW skcneaunuu. K coxaleHuo, oH Moruo.
Nwmenno Gmaromapst baToBy MBI OTONUIM OT IPUMEHEHHUS PEKOMEHIOBAHHBIX HaM paHee
HOJIMMEPHBIX (QWIBTPOB B YCIOBUAX JIECCOBBIX I'PyHTOB. BUKTOp 0OHapy»Xui, 4yTo co3-
JlaeTCsl KOJIBbMATAlMOHHBINA CJIOM, KOTOPBIA PE3KO CHMXKAET BOJOMIOTJIOUIAIOIIYIO CIIO-
coOHOCTh (uibTpa. MIMEHHO OH PEKOMEHJOBaJl YKJIaAbIBaTh MOBEPX MOJUMEPHOIO
¢unpTpa (MBI Ha3bIBAJIU €r0 «IOKYIHBIM YYJIKOM») CJIOW mecka ToimuHoi B 5—10 can-
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TUMETPOB AJi1 00eCIeYeHHs] KOHTaKTa C TPYHTOM JIPEHbI M MOBBILICHUS 3aXBaTHOM CIIO-
coOHocTH (unbTpa. OAHO 3TO YBEIUUYHMBAIO MPUTOK B JIpEHY B JBa—4eThIpe pa3za. Jlerno
Bukropa ycnemno npojomkana ero kojuiera Aypuxa ["anycrtsH.

I'onopHOCTENCKAsA 3KCIEUIIMS pa3Melllajachk B ONBITHOM XO35HCTBE UMeHHU [a-
¢ypa I'ymsima. Ero mupexTopom, Kak s y’Ke YIOMHHAJ, OJITOE BpeMs ObLT MOW copat-
HUK AxMmaT Kyiab0ekoB, HCTUHHBIN KPECThSIHUH 10 IyXy M CKiaay xapaktepa. Koraa on
3aHEMOT, €r0 3aMEHHJI eT0 3eMJISK MexanuzaTop Sky0 Paxmankynos. Jlroaeit oHu moa-
Oupanu noj ceds, U KOJUIEKTHB CIOXWICS paboTOCHOCOOHBIH, MHOTOHAIIMOHAIBHBIH.
Bpuranbel B coBxo3ax, KaK MPaBHII0, KOMIJICKTOBAINCH OpUTaJupaMu, a T€ B OCHOBHOM
OpPUEHTUPOBAJIUCH HA POJCTBEHHUKOB U 3eMIIsIKOB. bpuraga obpabaTbiBaia y4acTok B
50, B 100 rekrapoB. B aTomM coBxo3e Opuraapl ObUTH y30€KCKHME M KHPTH3CKHE, a OJIHA
cocrosiia u3 TamkukoB. Ho Bce pabotanmu Ipy>KHO, CIa)KEHHO — 3TOTO HE OTHUMEIIb.
Ton 3amaBann AxmaT. MHOTO BHUMaHHS YIEISUIOCH 00y4eHHIO OpUTaIupOB. YUeHbIC HH-
CTUTYyTa TEPIEIMBO Pa3bsCHAIN UM TOHKOCTH NEPEIOBOM TEXHOJOIMH, KOHTPOJIUPOBA-
JU TMaxoTy, CeB, MOoJuB, yOopky. B aTom xo3siictBe Mbl ¢ HeposunsiM pazpaboranu
OLICHKY IPOAYKTHBHOCTH 3€MeJb: Hayalu ¢ OMOJOTUYECKOIO ypoxas, Mepelid K IMo-
TEHLIUAJIbHOW MPOAYKTUBHOCTU 3€MEJb, XapaKTEpPHOW JJI NAHHBIX KIMMAaTHUUYECKUX U
MIOYBEHHBIX ycloBUi. OT HEro NPOTSAHYIN NOPOKKY K JIBY — neiicTBUTENBHO BO3MOXK-
HOMY YpO’Karo, 3aBUCAILLEMY OT MEJIMOPATUBHOI'O COCTOSHUSA 3eMenb, a oT JABY — k pe-
aJbHOMY YpOXaro, KOTOPBIM HAIpsIMyO0 3aBHCEJ] OT KOHKPETHON IOCTAaHOBKHU JI€Ja B
KOHKPETHOM XO03sIiiCTBE. AHAIN3 NPOBOJUIICS MO KaKJOMY IOJI0, IPUYEM YIOp Aeacs
Ha TO, KaK U 110 KaKUM IPUYHMHAM TEPSETCSA NMOTEHUUAJIBHBINA ypoXKaid. DTOT METOX 3a-
BepIaics nmacnoprusanueid moysi. B ¢espane 1982 roma Haimre onbsITHOE X035SHUCTBO T10-
cetun munuctp Hukonan denoposnu BacunbeB. Mbl IpOIEMOHCTPUPOBAIN €MY HAllU
MO/AXOJbl, OH BHUK — M OHM €r0 BIIEUaTIWIN. byKBanbHO Ha ClIeIyIOLUN J€Hb Ha BCe-
COI03HOM COBEIIAHUU IO 3KCITyaTalliy MEJIUOPATUBHBIX CUCTEM, KOTOPOE MTPOXOAWIIO B
TamkeHTe, OH NMPEIOCTAaBUI CIOBO MHE Cpa3y IIOCJIE BBICTYIUICHHS MHHUCTPOB BCEX
COIO3HBIX peclyOJIMK. A mociie MOoero BbICTyIIeHHUs 3asBuil: «[lomydeHue ypoxas Ha
3aCyLUIMBBIX 3€MJISIX — 3TO JIEJI0 MEIUOPATOPOB, BOJHUKOB. J[yXOBHBIM O4YE€Hb HATJISIAHO
1oKa3aj, IJie ¥ Ha 4eM Mbl TepseM B ypoxae. Kak Buaute, cample O0JIbIINE TOTEPU MBI
HECEM OT 3aCOJIEHUs, OT IUIOXOM MJIaHUPOBKHU MOJIEH U MI0XO0N pabOThl BHYTPUXO3SICT-
BEHHOW OpPOCHUTENIbHOU ceTH. FIMEHHO 37eCh Halu pe3epBbl!»

Mos HaBs3umBas wuzaes npunate CpegHea3MaTcKoOMy Hay4dHO-HCCIIEI0Ba-
TeJIbCKOMY HMHCTUTYTY UppUranum cratyc HaydHO-mpou3BOJICTBEHHOTO OOBEAMHEHMS,
MOSI yCWJIEHHAsl aruTauus B 3TOM HAIpaBIE€HUU INPUBEIM K TOMY, YTO B CEPEAMHE
1986 roga HIIO 6wu1o co3nano. CeMeHa, Kak BUAUTE, JIETIU B ILIOJAOPOAHYIO, XOPOILIO
MOJTOTOBJICHHYIO MOYBY. Sl MHOTO JIET YIIOPHO TOKa3bIBaJl, OMUPASICh HA UTOTH PaOOTHI
HAUIEro ONBITHO-IIPOU3BOACTBEHHOIO XO3sKcTBa B ['0JIONHON cTenM — COBX03a MMEHHU
ladypa I'ynsama, Ha uTorM pabOTHI HAIIMX OMBITHBIX X034MCTB B Xope3me, B Kamika-
JapbUHCKOM 00J1aCTH, YTO HayKa JOJDKHA OBITh KaK MOXHO IPOYHEE COEAMHEHA C Mpo-
U3BOJICTBEHHOHN 0a30H, 4TO €IMHEHHE HayKU U MPOU3BOJCTBA CO3JAECT HAACKHYIO 0a3y
JUIsL pOocTa U pa3BUTHUS MPOU3BOACTBA. S MOCTOSIHHO oOpalliaj BHUMaHUE BCEX U BCS Ha
BBICOKHI BHEAPEHUYECKHI MOTEHIMAJ, CO3IAOIINNCS MPU TECHOW CBS3M HAYKU U MPOU3-
BOJICTBA.

Mens noanepxanu u Iloman-3ane, 1 cam MUHUCTP BacuinbeB M NMpaBUTENIBCTBO
VY30ekucrana. IToi moaaepKKe MpeauiecTBOBaJ O0NbIION CEMUHApP 110 METUOPATUBHO-
My YJy4YIIEHHUIO 3€Mellb, IPOBEJACHHBIN HaMu B KoHle 1986 roga B coBxo3e umenu ['a-
¢dypa ['ynsma, 3aruncoBaHHbIe U CUIIBHO 3aCOJIEHHBIE 3€MJIM KOTOPOTO MOaBalIuCh OC-
BOCHHUIO OCOOEHHO TsDKeI0. BacuiibeB caMm MpUHSI B HEM ydacThe, U MPHUTIACHI Ha HEro
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PYKOBOJIMTENEH BOJIOXO3SMCTBEHHBIX OpraHW3aldil opoliraeMoil 30HBI cTpanbl. Ha ce-
MUHape Mbl IPOJEMOHCTPUPOBAIN 00pa3libl HOBOM TEXHHUKH IMOJIMBA: arperar 1no coopke
U pa30opKe KalmpoHOBBIX TPYOOIIPOBOJOB, MOJAIONINX BOJIY B MOJIMBHBIE OOPO3MbI, yC-
TAHOBKY JUIsl TUCKPETHOTO IMOJIMBA, TTyOOKHE PHIXJIUTENH (MX UCHOJIB30BAHUE CHUXKAIIO
00beMBI BOJbI IIPU MPOMBIBKE 3aCOJIEHHBIX 3€MEJIb), MOJIMATUIICEHOBbIE JOTKU. [ 1aBHOE
e, MBI IPOJEMOHCTPUPOBAIIA YETKYI0 OpraHU3aIUI0 IPOMBIBOK.

ITo nmpuka3zy munucTpa BogHoro xo3siictea CCCP ot 23 nexabps 1986 roma na
6aze CAHUUPU 6bu10 cozmpano HIIO, u s, kak gupektrop CAHUWPH, 6v11 Ha3HaueH
reHepanbHeiM gupektopoMm HIIO. Ilocne HOBoro roja Hac NpUIIacUiIM «Ha IIECTOU
9TaXx» M IOCTaBWIM Takyw 3amady: «CoBMecTHas mporpaMma Hay4dHO-
UCCJIEA0BATENbCKUM MHCTUTYT-TOCYJapCTBEHHOE CHEIUalbHOE KOHCTPYKTOPCKOE Oro-
PO—BHEPEHUE—TIPOU3BOJICTBO JIOJKHA OOECIEUNTh 3a YeThIpe Iojla BHEJIPEHHE HOBOM
TEXHUKH MOBEPXHOCTHOTO MOJIMBA HA IUJIOIIAAM B MUJUIMOH rekrapoB». OH 0e30roBo-
pouHo noxaepxkan nepenady B cocraB HIIO He Tonbko I'CKB no nppurauuu, Ho u AH-
JUKAHCKOTO PEMOHTHO-MEXAaHWYECKOro 3aBoja, ['yJIHCTaHCKMX MacTepcKux. bbuio
TaK)K€ PEIICHO, YTO IOCJE 3aBEPLICHUS CTPOUTEIBCTBA U BBOJA B JKCIUIyaTalMI0 HaM
Oyner nepenan u KapimmHckuil 3aBoji MOJIUMEPHBIX TPYO.

Cexperaps LIK KIICC no cenbckomy xo3siictBy Bukrop IlerpoBuy Hukonos B
Hayaine 1987 rona npuexan cHavana B Hykyc, 3atem B byxapy u Kapmu. 1 ouens mno-
MOT HaM B JI€JI€ OCMBICIMBAHMS JaJIbHENIINX IyTEH pa3BUTHUS CEIbCKOTO U BOJHOIO XO-
3siicTBa pernoHa. K ero mpuesny Mbl rOTOBHIIMCH OCOOEHHO TIIATENbHO. ['pynma cre-
UalIucToB OblIa nocinaHa B Kapakanmakuio U ¢ Halleld MOMOIIbIO MOATOTOBUIIA MpEJ-
JI0’KEHMSI, MEHSIOIINE MOIX0 bl K METMOPAIIMHU B 3TOH pecmyOIuke.

Bcé ato cTano mpeameTom obcyxnenust HukoHoBa, KoTophlit mo gopore B Tami-
KEHT caenan octaHoBKy B Hykyce. A yxe 20 ¢espans Bukrop I[lerpoBud ¢ BHymIuTEb-
HOM KOMaHJOM CONPOBOKIAIOIIMUX €TI0 JIUI] - COO3HBIX MUHUCTPOB, OTBETCTBEHHBIX pa-
6oTHukoB LIK KIICC, a Takkxe npencraBUTeNIel cpelHea3naTCKUX peciyOIuK - CHadaia
IIOCETUJI BBICTABKY IIOJIUBHOW M MEIMOPATUBHON TEXHMKHU Ha ONBITHOM moJie noxa Tam-
KeHTOM, 3ateM npuexan B CAHUMPU, rae BHUMaATEIbHO OCMOTpEI HAIl JEMOHCTpaIu-
OHHBIN 3aJI.

OpranuzanoHHble pabOThI pa3BepHYIHUCh. CreluaibHOe KOHCTPYKTOpPCKOE Oro-
PO MO MppUraluy MHOTO JIeT BOo3TiaBisil Bukrop MouceeBnu BecmaHoB, peKkpacHbIN
KOHCTpYKTOp. [lo Moeit mpocrObe BacunbeB Haznaumsn Buxropa MouceeBuua mepBbIM
3amecTuTeneM renepaibHoro aupekropa HIIO. Ceoe BMemarenscTBO B €ro paboTy 4
OTPAaHUYUJ COCTABJIEHUEM CKBO3HOTO IJIaHA «HayKa — KOHCTPYMPOBAHHUE — IIPOU3BOACT-
BO» M KOHTPOJIEM HaJ €T0 UCIIOJIHEHUEM, a TaK’KE€ COBMECTHBIM PEIICHUEM BCEX IPHUH-
LUITAATBHBIX BOIIPOCOB.

ITo cBoeil cucreme, OT KOTOPON HUKOTIa HE OTCTYyIaj, IOMOTall EMYy B PELICHUU
BHEITHUX BOIIPOCOB (3TO IJIIaBHBIM 00pa30M BHIOMBAHUE CPEICTB, MATEPUAIBHBIX Pecyp-
COB, 00OpYy/IOBaHHUs, a TAKXKE MOJIydeHHE 3aKa30B), MMOAJIEPKUBAJI, I/I€ HAaJ0, €r0 aBTO-
pHUTET, a B TeKyIlylo padory He BMemmuBaics. Tem cambiM HITO xwumo kak Obl AByMsI
NOTOKAMM, KOTOpbIE JBUTAINCH NapajuIesIbHO JIPYT ApYyry O1aroaapsi CKBOZHOMY IJIaHY
pabor. OxMH TOTOK OBUT THUIMYHO HAYYHBIM, BTOPOH — YHCTO KOHCTPYKTOPCKHUM.
Cnutbest UM IPEACTOSIIO B €IMHOM IUIAHE BHEIPEHHSI HOBOM TEXHUKH, B €IMHOM IUIAHE
peanu3any Hay4YHbIX U KOHCTPYKTOPCKUX 3aMbICIIOB.

Konnextus I'CKb cymiectBoBan 6onee TpuALaTH JeT. ITO ObLT CTAOUIBHBIN, yC-
TAHOBMBIIIMICS KOJIJIEKTHB, CO CBOEHM CTPYKTYpOM, CBOMMH TPaAULUSAMU, U Ha MEPBBIX
nopax st He ctapajics B HeM YTO-TM00 NOMEHsTh. JlaBaa MOHATH, YTO 51 MOMOIIHUK, HO HE
rpo3ubiii 6occ. Ho, momus ombiT pabotel ¢ 'CKb B I'maBcpenazupcoBxo3cTpoe, cpasy
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npeaynpeaun BecmaHoBa, 4TO BBINOJIHEHNE BCETO HAMEUYEHHOIO B COTJIaCOBAHHBIE CPO-
KU KOPPEKTUPOBKE HE MOJIXKUT, U TPeOOBATh COOJIIOJIEHUS 3TUX CPOKOB 5 Oyay CTPOro
Y HETPEKIOHHO.

Bomenmue B HIIO Tpu npoMBIIITIEHHBIX NPEANPUATHS TPeOOBAIM MOBBIIIEHHO-
ro K cebc BHUMaHHs. AHIMKAHCKANA PEMOHTHO-MEXaHHYECKUH 3aBOJ OBLT HA CTaIUuU
pa3pyxu. OH KO€-KaKk pEMOHTHUPOBAJ TPAKTOPBI, KOE-KaK Jejall 3aKa3aHHbIe €EMy METall-
JUYECKNE KOHCTPYKIMHU, U €r0 OTPOMHBIM KOPIYC IOpa)kajl HEPAlHOHAIBHOCTBIO €ro
UCIIONIb30BaHMA. ['ynHucTaHCKOe K€ MPEeNNpUsATHE MPEACTOSUIO CO3JaTh NPAKTHUUECKH C
Hyns. A KapmuHckuil 3aBoj JOCTpaumBalics, HA HEM MOHTHPOBAJIOCH 00OpYJOBAaHHE.
Buktop MouceeBuu BecMaHoB u ero Onuxaiiime MOMOIIHUKY TJIaBHBIH KOHCTPYKTOP
Poman Kecenbman u 3amectutens FOmkun Pusaesuu YMepoB BOPSTIUCH B OATOTOBKY
3aKa30B U ITUX NPEaNpUATHH, a MOH 3amecTtuTeslb Mapatr Hemaryimaesuu Maamyca-
€B 3aHsIcs MoA00PKOM I HUX KaJpoB, OpraHu3aunueil cHaOxeHus u Owita. [lenan Bce
9TO OH HEMOCPEICTBEHHO HAa MECTE, HE BbLIE3aJl U3 KOMAHIUPOBOK.

3a ABa-TpU Mecslla Mbl MOATOTOBUIM KOHCTPYKTOPCKYIO JTOKYMEHTAIUIO IS
IUTAHUPOBIIMKOB, PBIXJIMTENEH, MOJIUBHBIX TPYyOONPOBOAOB, MEPEIBMIKHBIX HACOCHBIX
arperatoB, JpYyTruX HOBUHOK IOJMBHON TEXHUKH. 3@ 3TO BpPEMS yBUJIEIH, YTO KIIIOY KO
BCEMY — KaJpOBbI€ BOIIPOCHI. MapaT NpeaioKuil Ha3HAUYNTh AUPEKTOPOM AHAMKAHCKO-
T'0 3aBOJ[a TPAMOTHOTO U JIEATEIHLHOT0 WHXKeHepa-mMexannka Kazuma Cabuposuya 3usie-
Ba. Bpems mokasano, 4To B cBoeM BbIOOpe OH He omuOcs. 3useB ObICTPO YKOMIUIEKTO-
BaJl 3aBOJ] IEPCOHAIIOM, OTPEMOHTUPOBAJI CTapble 1iexXa, 0OHOBUI UX 000pYyJIOBaHUE, U
neno nouuto. OH 0Ka3ajcs UCKIIOYUTEIBHO MHUIIMATUBHBIM, XBaTKUM 4elIOBEKOM. Pa3-
BEPHYJ M MPOU3BOJCTBO, U COBIT TOTOBOW MPOAYKIHMH. 3aeHCTBOBAJ BCE CBOOOTHBIC
IJIOIAU 3aBOJA.

Tenepp npeanpuaTre B MaCCOBOM IOPSAKE MPOU3BOIMIIO IIMHHOOA30BEIE TIA-
HUPOBIIMKH, PBIXJIUTEIN, HACOCHBIE arperarsl, JETalu MOJUBHOW TexHUKHU. U noxka 3a-
Boj Bxomwt B HITO, Ka3zum xoaun y Hac B mepeJoBUKaxX W OBLT 3aBOAWION. Ha ansipax,
HEmoJlajeKy OT 3aB0ja, BbIOpa 3a0pOLICHHBIH y4acTOK, OPraHW30BaJl HA HEM Kalellb-
HOE OpOIIECHME, OCAaaUI Cal, a B MEXAYpAAbsaX BbIpamuBaig oomu. Ha teppuropun
3aBOJa MOCTPOUJI TEIUIAIY C KaleJIbHBIM OPOILICHUEM — M YAMBIISUI BCEX OpPaHKEBOTE-
JBIMHM TUMOHaMHU copta «Meep», KOTOpBIX Ha JiepeBlax OblIo OOJbIlE, YEM JIUCTHEB, U
JUKOBUHHBIMM I[BETaMH, B TOM 4ucje opxuaesmu. S moOui ObIBaTh Ha 3TOM 3aBOJE,
mo6mI1 roBopuTh ¢ KazuMom. I10 OBLI0, KaK COMPUKOCHOBEHUE C POJICTBEHHOMN JTYIIOM.
MHe ObUIO MPUATHO CIOTBHIKATHCS O HEOKUJAHHOCTH, KOTOPBIE POXKAAIUCH B KPAaCUBOM
TOJIOBE ITOTO MOTOMKa 0a0ypHuIOB.

Xopowmo packpyTHwiIoch U TalIKEeHTCKOE 3KCIEPUMEHTAIBHOE NMPEAIPUATHE, KO-
TOpoe MbI co3aanu Ha 6aze oguoro u3 1exoB I'CKb no uppuranuu. Ero Bosrimasun KOg-
*uH PuzaeBuu YmepoB. OOpeTs caMOCTOSTENBHOCTh, OH IOKa3aj, 4TO CIMOCOOEH Ha
MHOTO€. BpITTycKkan mpoayKiuio 0osee IIMpOKOro acCCOPTUMEHTA, YeM AHIMKAH — Jpe-
HOYKJIQJJUMKH U JApEHaXKHble TPYyObl, 10K1€BaIbHbIE MAIlIUHbI, TOJUBHbBIE ABTOMATHI, BO-
JIOHANIOpHbIE YCTPOMCTBA U MHOI'O YE€ro JPYroro u JJis OpOLUEHHUS, U JJIsl MEJIHOPALUU.
W mepBbIM €ro MOMOLIHMKOM B 3THUX JejiaXx OblI INaBHbIM uHkeHep Bnanumup Kos-
CTaHTUHOBMY MypaToB. B yciioBUsIX MepBOOBITHOrO Kanutajin3dmMa eMy yJIajoch coxpa-
HUTb NIPOU3BOJICTBO, ITPaB/a, IPU PE3KOM CYKEHUU aCCOPTUMEHTA.

OObenMHUTH BE OpPTraHU3AINH, IBa TBOPYECKUX MOTOKA B OJHMH C O3UIUH (Hop-
MaJIbHBIX, OPTaHU3AIMOHHBIX, SJKOHOMHUYECKUX U (DMHAHCOBBIX OBIJIO COBCEM HE JIETKO,
HO BO3MOJKHO — IIpU NMPABWIBHOM M, 51 Obl CKa3all, JeJIMKaTHOM PELIEHUU BCEX BO3HU-
KaloIUX BONPOcoB. M 3TH mpoGiemMsl Mbl ¢ MOMM IITabOM, ¢ MOMMHM OJIMKANIIUMHU TO-
MOIITHUKAaMH pemanu. ExmHoe mianupoBanue, enuHoe (GuuancupoBaHue uyepe3 HIIO
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yke (OpMHUPOBAIN ONPENEICHHYIO 3aBUCUMOCTb. DTOMY € CIOCOOCTBOBaJIa CHCTEMA
ONEPATUBHOTO yIpaBJIEHUA, KOTOpas AaBHO yxke cymectBoBana B CAHUWPU u, anpo-
OupoBaHHas1, MycTIIa Tiyookue kKopHU. [Ipubapiio cioga coeT nupekropoB HITO, kak
OpraH KOJUIEKTUBHOTO PYKOBOJCTBA — OTKJIOHEHHE B CTOPOHY OT €ro pelieHui OblIo
IIPU3HAKOM JYPHOTO TOHA, CaMOYIIPaBCTBA. S, OJHAKO, MOHMUMAJ, YTO HE TOJIBKO 3TO
JOJIKHO OBLIIO 00BbEIMHUTH KOJUIEKTHB B eAuHoe Leioe. CienoBaio NpoAyMaTh MOOI-
peHHEe HHUIIMATUBbI, TBOPUECKON aKTUBHOCTH Kaxaoro padotHuka HITO.

VY4eHsle, 1a U KOHCTPYKTOPBI — JIFOAH, YBICUCHHBIE CBOMMH UIECSAMH, 4aCTO Ha-
CTOJIbKO YBEPEHBI B ce0€, B UCKIIOUUTEIBHOCTH CBOUX 3HAHUM, YTO ATO POKJIAET CUIIb-
Helimue amOunuu. W 31ech HyXHa JOBEPUTEIBHOCTh, HY)KHBI MOCTBI, COXPAHSIOIINE
B3auMonoHumanue. OTaenpl TEXHUKY ToKBa U ApeHaxa Obutn kak B CAHUWPU, Tak u
B ['CKb. 1 y xaxmoro u3 Hux OblI CBOM PYKOBOJAUTENb. 3ajaya 3aKjioyajach B TOM,
4TOOBI OHM B3aMMOJEHCTBOBAIIM KaK MOKHO OoJiee TecHO. UToOBI MX 00BEeNUHsIIA €qHU-
Has OTBETCTBEHHOCTH 3a MOPYYEHHOE Aes10. TOH B HalladKUBAHUHU TAKOT'O B3aUMOJEHCT-
BUsI 3a/1aBanu uccienonaTenu. OHu paboTanu B noJjie, HaOII01aau TEXHUKY B JIEHCTBUH,
¢ukcupoBasii Bce €€ IUIIOCH M MUHYCHI. B mose ke, 4acTo Mo mojcka3ke JeXKaH pOXK-
JlaJIiCh HOBBIE UJIEH, TOCTOWHBIE BOILJIOIICHUS.

MHoroe, B 4aCTH HOBBIX MJI€H, JaBaJdl U MECTHbIE YMENbIIbI, U 3apyOeKHbIe aHa-
noru. TyT, Kak TOBOPUTCS, OMBIT K OMBITY — 3TO YK€ o0111ee JocTosiHUE, o01iee 6orarct-
Bo. Tak, Bragumup IllanoniHuKoB, 3aHUMABIINNCS MOJMBOM Ha IPEATOPHBIX y4acTKax
¢ OOJBIIMM YKIIOHOM, YBUJIEN, YTO MECTHBIE MOJIUBAIBIIUKH apMUPYIOT F0JIOBBI 00PO3]
TOJIEM WJIM TpaBOW. M He TOJBKO roJIOBBI OOpPO31, HO U T€ UX YYAaCTKH, IJI€ HaMedaeTcs
pa3meIB. Tak poaunach Uaesl MOJTUBHBIX JOTKOB U3 FOQPUPOBAHHBIX MOIUITUIEHOBBIX
Tpy6. KOHCTpYKTOpPHI BCE MOHSIM U OBICTPO ATY HAEI0 peann3oBanu. Muxaun ['eoprue-
BUY XOPCT, MPOAHATU3UPOBAB PabOTy 3apyOeKHON TEXHHUKH, MPEITI0OKUIT KOMIUIEKT T10-
JUBHBIX YCTPOUCTB AMCKPETHOTO MojuBa. Ml MHOTME paboThl yUYEHBIX, KOTOpbIE MPEXkKIe
HE HAXOJWJIM Y KOHCTPYKTOPOB CO3BYYHOTO OTKJIMKA, TEIEph IOJydald IYTEBKY B
XU3Hb. V100 U3MEHMIIOCH CaMO OTHOLIEHUE K HOBBIM UJIESIM, IPOCKTaM.

MaciieHHUKOB MHOI'O JIET NBITAJCA pPEeaau30BaTh HJACK OYUCTKH ITOJMBHBIX
[IJIAHTOB OT HAHOCOB MOCPEICTBOM BBIBOPAUMBAHMS UX HAU3HAHKY (110 MPUHIUILY >KEH-
ckoro uyinka). 1 Takoit arperat Obl1 CO37aH, YCHEIIHO MPOIIE] BEJOMCTBEHHbIE HCIIbI-
TaHusA. XOpoIIo cpaboTaiuch oThen cTpouTenbHbix Matepuaios CAHUWPHU u xoHcT-
pykropsl crpoutensHoii uaayctpun ['CKb. B mapre 1987 roma ko MHe oOpatuics
A.M. boGep, rnaBHbIil uHxkeHep tpecta «lIpoMcTpoitmaTepuainsl» ¢ mpochbOOl COBMECT-
HO pa3paboTaTh YCTAHOBKY JABYXOIOPHOTO aCCUMETPUYHOIO LEHTPU(PYTUPOBAHMS, TaK
KaK MOTPeOHOCTh B MaJOHANOpPHbIX TpyOax nauamerpom 0,6—1,5 mMeTpa MocTosIHHO pac-
TeT. MBI NOAKIIOYNIIN CIEHHAINCTOB, U YEPE3 MECSL KOHCTPYKTOPHI OATOTOBHIIN Yep-
texu. Ha nabopatopHoii neHTpudyre Mbl mo100pail napaMeTpsl BIa)KHOCTH OETOHHOM
CMECH — IIpH 3TOM MeToze (OPMOBAaHUS U3JIEIHH YIUIOTHEHHE OETOHHOW CMECH JTOCTH-
raeTcsi BpameHueM (OpMbI C MAacCOW OINpeeIeHHON KOHCUCTEHLMH O0e3 BEKTOPHOM
BuOpanuu. Takas ycTaHOBKa Obla OBICTPO M3TOTOBJICHA M CMOHTHPOBaHA Ha SIHTHeEp-
CKOM KOMOMHATe >ele300€TOHHBIX H3ENUN, I'le U MPOJAEMOHCTPUPOBAja BBICOKYIO
s¢dextuBHOCTE. Ee HazBamm «®Dapxam». Bcero Takux ycTaHOBOK OBLIO HM3TOTOBJICHO
JBaJLIaTh.

TecHOM CMBIYKE YYEHBIX U KOHCTPYKTOPOB IIOMOTJIO €€ OJHO HAalle HOBIIECTBO.

bonsmne mpousBonactBeHHble MouiHoctu HIIO, ecrtectBenHo, TpeboBanu X
MOJTHOTO 3aJIeMCTBOBaHUA. JTO O3HAYajI0, YTO UX MPOAYKIHS TOJDKHA OBITH BOCTPEOO-
BaHA Ha MECTax, B X03sicTBax. To ecTh, Ha MeCTax ClIeJ0Baj0 LeICHAIPaBICHHO 3aHU-
MaTbCsl BHEAPEHUEM HOBOM TEXHUKH IOJIMBA, JpeHaXka, MOBBIIIEHUEM IPOTyKTUBHOCTH
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opomaeMsbix 3emMelb. M Mbl ipegycMmotpenu B HITO HOBYIO CTpYKTYypy B BUJI€ HHXKEHEP-
Horo uentpa (ML) ¢ punnanamu Ha MecTax ¢ 3afadeld NpOABUIaTh BCE HAIlM HapaboT-
KM, BCE TEXHMUYECKME HOBUHKHM Ha MECTa, B JKU3Hb. BblI 00BSABIEH KOHKYpC Ha JOJIXK-
HOCTh HauanbHuka ML, u um cran AuBap daiisueBnu PaxmaHoB, uMeBmINN OOIBIION
ONBIT PabOTHI M0 PYKOBOJCTBY MPOU3BOACTBAMU MO PEMOHTY TeXHUKU. Dumansr W11
BO3IUIaBWJIM MoJojble ToiakoBble pedsata (b. Ymapos, H. Catubaes, T. Kynpatos). NH-
YKEHEPHBIN LEHTP U ero Quinaibl, Kak OpraHu3aly Xo3pacueTHble, padoTanu Mo J0ro-
BOpaM C KOJIX03aMH U COBXO3aMu. MH)KeHepaM IPeACTOsIIO HaAyYUThCs TOProBaTh, Mpo-
JaBaTh Haly Hapa®oTku. Ha ux miueuyu, COBMECTHO €O CHEIUaIN3UPOBAHHBIMU OT/ENa-
MU, Jiersia paboTa 0 BHEIPEHUIO HOBOW TEXHHUKHU MOJIUBA.

Ho oxno neno co3nare U MpOU3BECTH HOBYIO TEXHHUKY, U APYroe — rnepeaars ee,
3a COOTBETCTBYIOLIYIO IIJIATy, B PyKH TE€M, KOMYy OHa NpeIHa3HadeHa. KpecTbsHe ke
IPUBBIKIIN [IJIATUThH TOJIBKO 3a TO, YTO UM JAE€HCTBUTENBbHO HeoOXxoaumo. 1 ux cienosaino
y0enuTh, 4To /1a, HOBas TeXHHMKa UM HeoOxoauma. [lokaszats ee B neiicTBuu, B paboTe.
[IponemoncTpupoBath ee 3p¢heKTuBHOCT. KpecThsIHUH HE MOBEPUT B HOBUHKY, TOKA
caM ee He IMOUIyINaeT, He onpoOyeT Ha CBOEM I10Jie, HE COMOCTaBUT C T€M, YTO 3Ta HO-
BUHKA JIOJDKHA 3aMEeHHTH. J[71s1 aTOoro npu kaxxaom ¢umane WL 6111 co3manbl 6a3oBbie
X035ICTBa — CBO€OOpa3HbIE MOJUTOHBI 0OKaTa HOBOW TEXHHKH. B 3TOM HaM oueHb Io-
Moriio MunuctepctBo BogHoro xo3siictBa CCCP. OHO exeroaHo BBIAEISIO CPEICTBa
HE TOJBKO Ha HOBBIE KOHCTPYKTOPCKHE pa3pabOTKH, HO U Ha OCHAIIEeHHE HOBUHKAMHU
6a30BBIX X034icTB. [IIUpoKOMY BHEAPEHNIO HOBOW TEXHHUKH MPEIIICCTBOBANA OOIbIIast
HNOJArOTOBUTEIbHAS paboTa, U OHA MOJTHOCTBIO ce0s ONpaBbIBaIA.

JIro6as TexHuka 3¢ppexTuBHA TOTJa, KOTa TOMAAaeT B yMEIIbIe, HaIeKHBIE PYKH.
U1 MBI He )kanenu HU BpeMEeHM, HU CUJI, 00y4dast 1eXKaH paboTaTh Ha Hel. Mcnonb3oBanu
Meros ceMuHapoB. Corpyanuku M1 oprann3oBeIBain uX B KaxA0W 001acTH, a MO3KE U
B paiioHax. PykoBoauinu nposeneHremM ceMuHapos PaxmaHoB u ero 3amecturens Opuit
[Bunenes. MIm HpaBumiiach 3ta paboTa, 1 IOTOMY OHa nuIa oT aymu. Ha cemunapax ne-
JIWINCH OIBITOM M y4YeHble, U KOHCTpyKTOpbl. U Te, u apyrue mpexncrasisumm HIIO, n
0011ast Kphlia, OO aBTOPUTET POXKIATH 000I0THOE CTapaHUE B JOCTHIKEHUU ycCIiexa.
S y6exnan pykoBoauteneil obnacreil B 3(EeKTUBHOCTH NpeiJiaraéMblX HOBIIECTB. B
JIeJI0 BKITIOYAJINCh OOJBOIXO3BI, pailoHHbIe opranu3anuu. CoCTaBIsICcs TUIaH paboT 1o
BHeJpeHnto HoBuiecTB. [loakimrodanuce llenTpansublii Komurer, npaBUTENbCTBO pec-
nyonuku. JKypaOekoB JIMUHO KypUpOBaJl BHEJIPEHUE, U S PETYJSIPHO MH(OpMUpOBaI
€ro 0 BceX HIoaHcax 3TOro HeJlerkoro npouecca. Ha Hac paborana u nmporpamma mo co-
KpallleHUI0 IUIOLIaZiell MEeIHOPaTUBHO-HEOIAaronogyyHblX 3€Mejb, 3a/JeiiCTBOBaHHAS
IIPaBUTEIbCTBOM. Haly HOBUHKYM NMOMOTaJIM €€ OCYIIECTBICHUIO. YIIOp Ha pacnpocTpa-
HEHUE HOBOW TEXHHKH ITOJIMBA JEJIAJICs TOCTOSTHHO M TIOBCEMECTHO. «BbI 00s13aHBI eXe-
JHEBHO 3aKJIa/IbIBaTh 36pHA HAy4YHOI'O BEJIEHHUs CEIbCKOro Xo3sicTBal» JT0 BHYIIAIOCh
HaM CBEpXY.

Oto Obl1a OYEHb KMBas, 3aXBaThiBaomas padora. M Bce, KTo ObUI B HEe BOBIIE-
Y€H, OT MPOEKTUPOBIIMKOB, BO3IJIABISEMbIX UCKpOMETHOM ["annuoil KOHCTaHTHHOBHOM
["acaHOBO#1, 10 Ka)kKIOr0 M3 IOJIEBBIX UCIIOJHUTEJEH, - BCE BPAILAJIUCh, IPKO HAKAJICH-
Hbl€, HaIlEJICHHbIE HAa TO, YTOOBI Ka)KJJ0€ Hallle HOBIIECTBO ObLIO BHEAPEHO U JaiO0 IO-
JIE3HYI0 OTavy

Komanga FOpus LiBuieneBa paspezxkana Mo pecrnyOJUKe W HEYCTAaHHO IPOIIa-
raHupoBaJia HOBbIE METO/bI BOJONOAb30BaHusA. Bee cBoe BHuManue Ml cocpenoroun-
JY Ha BHEJIPEHUU HAyYHO-NPOU3BOJICTBEHHON CHCTEMBI MOBBILIEHUS MPOAYKTUBHOCTU
3emelnb. JTy paboty kypuposanu Cepreil AnexkceeBuu Heposun, 'anuna CrynunHa u
apyrue. Enie HeCKOIbKO JIET Ha3al Mbl IPEIOKUIIA CUCTEMY ITACTIOPTU3ALUN XO3SIIUCTB.
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NuTepec kK Hell BO3HUK HE cpa3zy. A KOrja pyKOBOIAUTENIH XO3SUCTB YBHAEIH, YTO 3TO
II0JIE3HOE HOBILIECTBO, APY>KHO K HEMY NOTSAHYJIHCH. Y MBI BHEIPWIN NACIIOPTU3ALIMIO B
COTHAX XO35IMCTB, HA COTHAX ThICSYAaX I'eKTapoB opomaemoi namuu. B Kapakanmakun
HaIllUM MOCTOSHHBIM «HAaJACMOTpPIIMKOM» M arutaropom Obul Epexen KypOGanOaes.
Co3naBast 6a30B0O€ X03SIHICTBO, OH YIaJl B PEHAXKHBIA KOJIOJIEI] U CIOMaJl HOTY — TaKUMU
KOJIOJIIaMH MBI TBITAIMCh B aBTOHOMHOW pecnyOjuKe 3aMEHUTh OTPOMHBIE JIOXaHKU
OTKpPHBITHIX JipeH. Ho OH cTomvecku nepeHec TpaBMy U MpoOJoJiKajd paboTaTh ¢ IOHOLIE-
CKOMW yBIIEYEHHOCTBIO.

B 1989 rony HIIO npowu3ssesno u BHEApUIO O0jiee TPEXCOT AIMHHOOA30BbIX ILIa-
HUPOBIIUKOB, COTHU PBIXJHUTENEH, ThICSIYM KUIOMETPOB TMOKUX IMOJIMBHBIX TPYOOIpoO-
BOJIOB M3 KalpOHOBOW TKAaHH, MOJMATHICHOBHIX TpyO. B o0s3anHOCTH Quumanos MI]
BXOJIMJIM HE TOJIBKO KOHCYJIbTAI[MH 110 HOBOM TEXHUKE U JEMOHCTpaIus ee paboThl, HO U
LIMPOKOE BHEJIPEHHUE BCETO TOTO MEPENOBOTO MOTEHIMANA, KOTOPBIM MBI PaclOJIaraiiu.
MB!I BBIABUHYJIM NPUHIUI: «XBaTUT ObITh WXKIUBEHIAMU y rocynapctBa — HIIO momx-
HO KUTb 3a CYET CBOEH NPOAYKIHMH, MO3TOBOW, TEXHUYECKOW, MPOMBINUIECHHON, CEIlb-
CKOXO34AMCTBEHHOM!» S NOMOJHWII 3TOT NPUHLHMI JIO3YHIOM JAjJ€KO HE HOBBIM, HO
O4eHb JecTBeHHBIM: «WmuTe, u oOpsimeTe!»

JIBanuate JIET MPOILLIO € TEX NOP, @ MBI UJIEM TEMHU K€ IyTAMHU — T€ )K€ CEMUHA-
pBl, T€ ke MOKa3aTeIbHbIE JEMOHCTPAIlMOHHbIE YYacTKH. ToJIbKO KOMaHJa COBCEM 00-
HoBieHHasA: [llyxpar MyxamemxanoB, AxMamkaH AnumkaHoB, lllaBkar YcMaHOB u
npyrue. U3 crapoit reapauun toneko Cepreit Hepo3un, Muxaun Xopcet na 'anuna Cry-
nuHa. IOpuit L{Bunenes nasHo B Poccum, I'eopruit Ilunocos, Anton boposewn, JlpiHep —
B [llTaTax, ocTtanbHbie XOTS U B Y30€KUCTaHe, HO YIUIM B OM3HEC, Ha CBOOOHBIE XJie0a
— OHM IIOYpO’KaifHee, a 4acToO U MTOBKYCHEE.

[Io gyacTu npeHaka HaM yJajOCh B TO BpPEMs CYIIECTBEHHO IPOABHUHYTHCS BIIE-
pea. Mbl ycoBepIIEHCTBOBAIM KOHCTPYKIIMU JAPEHONPOMBIBOYHBIX MAIIMH U JOBEIH HX
€XETrOJIHbII BBIMYCK 0 MATUIECATH IITYK. B pe3ynprare NpOMBIBKU 3aKPBITOrO JpeHa-
’a ObUIM yBEJIMUYEHBI B JIBa pasa.

Mou yuenuku Poman Jlro6ap u Ilynat YMapoB yBiaekiInch U3BECTHON B MUPOBOI
IPAKTUKE KOHCTPYKIMEH KOMOMHMpPOBAaHHOIO JApeHaxa. B Hamieil crpaHe oH eie He
npuMeHsicsa. A oH BecbMa 3 dextuBeH. [IpencraBpre cede OTKPHITHINA KOIEKTOP, KO-
TOPBIN MPOJIETAET B INIOTHBIX CYIVIMHKAX WMJIU IIMHAX. A HUXKE CYIVIMHKA WIH TJIMHBI, Ha
TIIyOMHE TPEX METPOB MM OOJIBIIE, JIEKAT IJIACTHI TIECKA WU TPABHUs C OYEHBb BBHICOKOM
IPOHUIIAeMOCTbI0. M 110 HUM UJET CBOM COOCTBEHHBIN MOTOK IPYHTOBBIX BOJ, CO CBOUM
HanopoM. [IprueM nojauB 3TOT HANOpP MOAAEPKUBAET, @ TO ¥ NOBBIIIAET, U OH MOJMUTHI-
BaeT OTKPBITHIN KOJUIEKTOP. Pelmenne oueHp npocToe — HaJo NPOTKHYTh CIOW CyTJIMHKA
WM TJIMHBI JI0 TPaBUS U CHATH HAIOpP TaAMOIIHETO TPYHTOBOTO MOTOKa. Ho, 4TOOBI CHATH
9TO MOJ3EMHOE JABJICHUE BOABI JaXKE€ MPHU MAJIBIX NPUTOKAX, HAJO BOAY U3 BEPTHUKAJb-
HOTO KOJIO/IIa MYCTUTh B OTKPBITHIN KOJUIEKTOP KaK MOYKHO TIIy0XKe.

I'CKbB co3nano cneuuanbHble npecc-GpopMbl. C X MOMOIIBIO U3 MOJUMEPHBIX
MaTepHaIOB U3TOTOBIUIMCH COCIMHUTEIBHBIC NETAIN ISl CKBaXKUHHBIX 0TBOIOB. IIycTh
9Ta, KaK Mbl €€ Ha3blBIM, «IYPAaKOyNOpHas» KOHCTPYKIUS APEHa)ka U HE MOTJa HC-
IIOJIB30BATHCS BE3/IE, a TOJBKO TaM, IJ€ I0J HECKOJIbKUMH METPaMH MOKPOBHBIX OTJO-
KEHUH JeXaau XOpOILO MPOHULAEMbIE I'PYHTHI M JIMH3BL. 3aTO 3/1€Ch HE HY>XHO OBLIO
Je3Th B IIOJIE U MEWIATh MOJIMBY — BCE HUIOJIKH-YCHIMTENIN PAaCCTaBILINCh BIOJIb KOJI-
JIEKTOPOB, Bce ObLIM HA BUIY M JIETKO MoJBeprajiuck ounctke. M cpasy Obl10 BUAHO, pa-
0oTaeT apeHaX WU HET.

[Tynat YMapoB 3aHuMacs KOMOMHUPOBAHHBIM JIPEHAXEM JaBHO, OTpalaThIBal
METOJIbl pacyeTa, IPUAYMbIBAJ COEAUHHUTENBHBIE NeTalnu. EMy moMmorana komMaHaa Apy-
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3ei, B KOTOpoil Bbieysiica Banepuii Munaes. [IoMHI0, ¢ KAKUM MHTEPECOM Pa3TJIsiibl-
Bal 3Ty KoHcTpyKuuto Mcnam A6ayranuesnu Kapumos, korga, Oyayuu mepBbIM CEKpe-
tapem KamkamgapeuHckoro oOKkoMa mapTHH, ABa JHS 3HAKOMHIICS CO CBOEH «BOJOXO-
35MCTBEHHOM enapxuei», a TypcyHOB U 51 ero conpoBoxaanu. OH UCKPEHHE Y IUBIISICA:
«Bor, Beaw, mpocto u aemieBo! [laBaiite BHeapsATh!» biaromaps ero mognepxke camoe
00IbIII0e KOJTMYECTBO KOMOMHUPOBAHHOTO ApeHaxa Obl1o moctpoeHo B Kamkanapse. U,
YTO MHTEPECHO, CIyCTs JBAALIATH JIET 3TOT THUIl JpeHaka BKJIOYAaeTCcs B paboTy, Kak
TOJIBKO OUYHUILAIOT KOJJIEKTOP, BAOJb KOTOPOTO OH MOCTPOEH.

XKusnp B HI1O kunena. Msl pacnonarajiy MOLUIHBIM BHEJIPEHUECKUM 3BeHOM. Ero
KYpUpOBaJI, HEMPEPHIBHO pa3BUBasg U COBEPIICHCTBYs, MO 3aMecTuTenb Mapatr Man-
MycaeB. OH yBs3bIBajJ BCE BOIPOCHI IPOU3BOJICTBA, TOCTABOK, TPAHCIIOPTUPOBKU, MOH-
Ta)ka, aBTOPCKOr0 HaJ30pa U MpoYue, MpoUYre, KOTOPhIX BO3HUKAJIO BEIMKOE MHOMXKECT-
BO. M 4acTo He MBI yKe NOATAJIKUBAIN U TOPOIMIIN €r0, & OH TOPONMUJ Hac: TZie Ballu
ouepeaHble HOBUHKH, AaBaiiTe ux, nasaite! OH, a HECKOJIbKO N03ke U baxonslp XaHa-
3apOB CHUMAaJM C MEHS OOJIBIIYIO YAaCTh X03IMCTBEHHBIX Harpy3o0K.

Bckope aBropurer namero HITO BeimnecHyncs 3a mpenensl crpanbl. Hammmu
pa3paboTkamu 3auHTepecoBaniach Cupusi. S 1Bax el MOOBIBAT B 3TOM CTpaHe, OCMOTPEN
oa3uchl Boctounslii u 3anaaHblii MeckeHe, Tie opolnaemMas naiHs Obljia CUIBHO 3aCO-
aeHa. Mbl BHUKIIA B TIPOOJIEMbI CUPHUIIIEB, MPEIIOKUIN HHTEPECHBIE BapUAHTHI JIpeHa-
’Ka, KaK HaM Ka3ajoCh, ONTUMAaJbHbIE JJI TAMOIIHUX IIOXOBBIX I'PYHTOB. Jljis mydiieit
NPUTUPKU HAIIMX OpeanoxkeHuil k MecTHbIM ycnoBusaMm HITO komannuposano B Cuputo
JBYX 3aBenyroniux oraenamu, Haconosa u Copokuny.

CoBmecTHO ¢ u3pamnbckoit pupmoit «Ilnactporsat» Mbl OpraHM30BajIu NEPBOE B
CCCP cosmecTHOE npennpustue mo kamneabHoMmy opomenuto — «CAHUIIIIACT», B
Pa3BUTHH KOTOPOTO HEOLIEHWMBI BKJIaJ BHECIH €ro MepBblil qupekTop XabuOyma [la-
razatoB u Poman Jlro6ap, HasHaueHHBbIH r1aBHbIM HHX)keHepoM CII. Cexymuiit u Bwen-
JIUBBIN, IPEKPACHO OPUEHTUPYIOUIUICSA B TEXHOJOTMU OOpabOTKU MOJMMEPHBIX MaTe-
pHUAJOB, OH MEPEHUMAT U3 M3PAUIbCKOW MPAKTUKH TOpa3no Ooiblle, YeM OHU Iepena-
BaJIM HaM O(HIHATBHO.

Co3gaHue COBMECTHOTO MPEANpHUATHS MO3BOJMIO HaM HadyaTh BHEIAPEHUE Ka-
neJapHOro opouieHus no Bceil LlentpanbHoit A3uu. Ilpu 3TOoM MBI paboTanu HE TOJBKO
oT «[lmactporsaTt», HO U OT IPYTUX U3PAUIBCKUX QUPM, a Topa3no Oojbiie — OT ceds,
OT COOCTBEHHOT0 MpOU3BOACTBA. OT M3pamsIbTSAH MbI MOJIyHalH TOJBKO KaleJIbHULIBI.
[ToguepkHy, YTO HAIIM MAPTHEPHI OTIMYAIUCH OOJBIION CKPYIYJIE3HOCThIO B BBIMOJHE-
HUU BCEX CBOUX 0053aTENIbCTB, U Mbl MOJYYHJIM OT HUX CaMylO0 pPa3HOCTOPOHHIOIO IO-
MOUIb NPU OCBOEHUM HOBBIX JJIsI Hac TexHoJorui. KamenbHoe opouieHue - n1eyo Ha-
CTOJIBKO TOHKO€, YTO BOJA, NMPEXKJIE YEM IIONIaCTh B CUCTEMY, AOJDKHA MPOUTH THIATEIb-
HYIO OYHMCTKY OT HAaHOCOB. MIHaue cucteMa MrHOBEHHO 3aCOPHUTCS U BBIWJET U3 cTpos. U
B IPOU3BOJACTBE JIeTallell CUCTEM KaleJIbHOIO OPOILIEHUs Obljla Macca CBOMX TOHKOCTEH.
TexHOIOTHIO MBI OCBOUIIU OBICTPO U B MOJTHOM O0BEME.

Ho cpa3y BeIsICHWIOCH, YTO KalleJIbHOE OPOLIEHUE — YIOBOJBCTBHE JOPOr0O€, OHO
S3KOHOMHUT BOAY, HO He TpyA. [lo 3TMM nmpruyMHAM OHO U HE MOJYYWJIO IIHPOKOTO pac-
npocTpaHeHus. Pa3o0paBmucy BO BCEM 3TOM, MBI B3SUIH 3a MPABUJIO: TaM, TJI€ CaMOTeY-
HOU BOJIbI JOCTAaTOYHO, KalelIbHOE OpOIIeHUE He TmpeanaraTe BooOuie. U mpaBaa, 3auem
TPAaTUTh AONOJHUTEIbHBIE CPEICTBA, JOIOJHUTEIBHYIO YHEPIUIO, CO3aBaTh B CUCTEME
Harop, Korja BojJa MHOTHE JIeTa OCTYyNaeT Ha 3TO MOJIE CAMOTEKOM U B JOCTATOYHOM
konudecTBe. [Ipeanourenne oTAaBagu NPEeArOpHBIM y4acTKaM ¢ OOJBIIMMHU €CTECTBEH-
HBIMU YKJIOHAaMH M TJ1yOOKHMM 3ajJeraHueM TPYHTOBBIX BOJ, caJiaM M BUHOTpAJHUKAM,
OBOIIHBIM KYJIbTYypaM, I'/Ie MOXKHO OBLIO HMCNOJIB30BaTh MPUPOAHBIA HAMOp, AOCTATOY-
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HBIWA U1l MUTaHUS CUCTEMBI KamenbHoro opoumenus.. Ilocine pacnaga Corosza npeamnpu-
ATHE BBIHYKJIEHO OBLIO MEPEeKITIOYUTHCA Ha OpOLIEHHWE Ta30HOB U CKBEPOB IMepel mpe-
CTIXKHBIMH yupexaeHusamu B Tamkente, B AHnmxkane u byxape, B npyrux ropogax Ys3-
OekucTaHa U Ha JIOXKAEBaHHE. JDTO COBMECTHOE MpEANpHUsTHE CYIIECTBYET U ceiiuac —
yKe Kak yacTHoe npeanpusitue. M mycTh cerojHs OHO HE IMPOLBETAET, HO, s AyMaio, B
3aBTpallHEM JHE BCE U3MEHHUTCS B JYUIIyI0 CTOPOHY, M KalelbHOE OpoIlleHue Oyner
BOCTpPEOOBAHO X03s1€BaMU 3eMJIU - pepmepamu. XOpOWUNA XO35UH HEMPEMEHHO MOJIO-
JKUT IJ1a3 Ha KaneJbHOE OPOIIEHUE — TaK MPOUCXOAUT BO BCEM MUDE.

BonpmmHCTBO e HapabOTOK HAyYHO-TIPOM3BOACTBEHHOTO OOBEAMHEHHUS MBI C
ycrexoM npuMeHsieM M B XXI Beke — B TeX NPOEKTaX, IJI€ C MOMOILIbI0 MHOCTPAHHBIX
JIOHOPOB BHEAPSIEM COBPEMEHHBIE METOJbl U CUCTEMbI OPOIICHHS. DTO MacIOPTU3ALMS
MoJIeH, BHeIpeHUE BojocOepekeHs, KOHCYIbTauu. Jla, Mbl yTpaTUIN CEpbe3HbIE MPO-
M3BOJICTBEHHBIE MOIIHOCTH M3-3a UX HEBOCTPEOOBAHHOCTH B TsKejeiline BpeMeHa Ie-
pexonHoro nepuoaa. Ho Mbl coxpanunu 6araxk 3HaHUM U 3HAYUTEIbHYIO YaCTh MO3TOB —
CIIELIUATIMCTOB, KOTOPbIE 3TH 3HAHUS YMEIOT IPUMEHUTh HA MPAKTHKE, IepeaaTh B Mpo-
U3BOJICTBO.

Ha 6aze CAHUUPU mnocne mepexona Ha peiabChl HE3aBUCUMOCTH OBLT CO37aH
HUI MKBK. CAHUWPH, kcratu, BHEC OTPOMHBIN BKJIaJ B co3laHue MexrocynapcT-
BCHHOW KOOpPJMHAIMOHHOW BOJ0X03sicTBeHHON komuccuu (MKBK), B opranuzanmio
COTPYAHUYECTBA MEXAY CTpAaHAMHU Ha TPAHCTPAHUYHBIX pekax — Amyaapsu u Ceipaa-
peu. bonee toro, 6onpmas yacte pabor CAHUMPU okazanach 04eHb HYKHOH B 3MOXY
HOBBIX pbIHOYHBIX OTHOWWEHUH. CoTpynHuku HUILl 1 CAHUMPH, no cyTtu, aBunucs 3a-
CTpENbIIUKAMH U TTPOBOJHUKAMH MHTETPUPOBAHHOT'O YIPABICHHUSI BOJHBIMU PECypcaMu
(MYBP) u MHOTHX ApYruX BaXKHBIX paOOT, KOTOpPbIE U CETOJHs MPOAOIKAIOT PaCIIH-
PATHCS U pa3BUBATHCA IPU MOAJIEPKKE JOHOPOB U HE3aBUCUMOTo Y30ekucrtaHa. OTkpo-
BEHHO T'OBOPS, MPHU BCEX HAIIUX KOHTAKTaX C 3apyOeXKHBIMU SKCIEPTaMH, KOTOpPHIE Ha-
TOJIKHYJINCh Ha HalllM paHEe HAaKOIUICHHbIE MaTepUalibl UCCIIE0BAHM, OBIBIINE JIJIS HUX
«Teppa UHKOTHUTAy, HAIITU CHEIUATUCThI OBUTH BCET/Ia Ha BHICOTE.

Konewno, o0uaHO 3a yTepro MOTEHIHMANA PYCIOBBIX MCCIIEIOBAHUM, MEXaHU3a-
[[UU, DKCIUTyaTalluu ¥ JpeHaxHbIX paboT. Ho 3aTo Bce ocTanbHbIEe HAMpaBICHUS HAIIEH
NEATeITLHOCTH CETOHS B CTPOIO OOJIBIIIOr0 BOAHOTO X03siicTBa U L[eHTpansHO# A3uu U,
0COOEHHO, HE3aBUCUMOT0 Y30eKHUCTaHa.

UYecTh u cnaBa Haluell «anbma-martep!»
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JIucrok ncropuun: Bocnomnnanusi serepana CAHUNPHU

bepassuckuin B.H.

Xouy pacckasaTh O cllydyae, KOTr/la MHEHHE BHJIHOTO MapTHUHHOIO TOBAapHUIA I0-
MOTJIO yCHeXy Jiena, KOTOPbIM 3aHUMaJICsl MO OTled.

Cnauana xouy HanmoMHUTh (akThl U3 uctopun. Ha ocHoBe pemenus XX cbe3na
KIICC, TloctanoBnenust LIK KIICC u Cosera Munuctpos CCCP ot 6 aBrycra 1956
«O0 oporieHUN U OCBOCHUH LIETMHHBIX 3eMenb [onoaHol ctenu B Y30ekckon u Kazax-
ckoii CCP nns yBenuueHUs MPOU3BOJCTBA XJIONKa» ObUIO OPraHU30BAaHO YIPaBIICHHE
['maBronomHOCTENCTPOil, HA 6a3e KOTOPOro Mo3aHEe co3/laH [ maBcpena3upcoBX03CTPOH,
Y 3aJI0’KEHBI OCHOBBI KOMIIJIEKCHOTO METO/1a OCBOECHHUSI 3€MEJIb.

OpomieHue HOBOU 30HBI ['0JIOJHOM CTENU OCYIIECTBIISIETCA caMOTeYHbIM FOxkHO-
lonomHOCTETICKMM KaHAIOM M eTo BeTKamu - LlentpansHoi, [IpaBoit, JIeBoii, AkOyak-
CKOW M IpyTUMH. 3€Ch BBIPOCIH HOBBIE XJIOMKOcewIue coBxo3sl (6onee 100). B 1957
OBl 3a50%eH ropoj SHruep, rie pacnoyioKeHbl OCHOBHbIE MPOMBIIICHHbIE NPEAIpH-
ATUS U OPTaHU3alMU N0 YIPABICHUIO OCBOEHUEM 3eMenb. KOMILIEKCHBIM METO/I OCBOE-
HUS TI03BOJIMII BIIEPBbIE B MUPOBON MEIMOPATUBHON MPAKTUKE JOOUTHCS UCKIIOYUTEb-
HO BBICOKMX TEMIIOB BBOAa 3eMellb —20-22 ThIC. Ta B T'0Jl, JOCTUYh OBICTPOTO pOCTa
MPOU3BOJICTBA BCEX BUJOB CEIbCKOXO3AMCTBEHHON MPOIYKUHUH MPU BBICOKOM OKymae-
MOCTH KAaNUTaJbHBIX BJIOKEHUU. Yke K 1972 roay HoBas 30Ha ocBoeHus ['onogHoi
CTEIH MOJHOCThIO OKYIUJIA BJIOKEHHBIE B HEE CPE/ICTBA.

lNonoxnas crenb - HE TOJABKO JTabopaTopusi OPraHU3ALUOHHBIX METOJOB OCBOE-
HUS U OpPOIIEHHUS HOBBIX 3€MEJIb, HO U MOJIUTOH JJI UCCIEOBaHUM, pa3pabOTKu U BHe-
JPEHUS] MHOTHX MPOrPECCUBHBIX TEXHUUYECKUX U MHKEHEPHBIX pemieHuid. KommuekcHas
MEXaHHM3AIUsl BO3/CIBIBAaHMUS XJIOMYATHHUKA, KEJIE300€TOHHBIC JIOTKU U 3aKPBITHIE TPY-
OOMPOBOBI, 3aKPHITHIA TOPU3OHTANBHBIA OCCTpaHIICHHBIA JpeHaXX, CKBa)KUHBI BEPTH-
KaJIbHOTO JpEeHa)ka, BOJ00aTaHCOBBIE CTAHIIMMA M TEXHOJOTUS KOMOWHUPOBAHHON 00JIH-
IOBKHM KaHAJIOB - BCE 3TO anpobupoBaHo u BHeApeHO B ['onoaHoit ctenu. brarogaps uc-
MOJIb30BAHMIO aHTU(HUIBTPAIIMOHHBIX TOKPHITHI Ha KaHajaX, ONTHUMaJIbHOMY MEIHOpa-
TUBHOMY PEXUMY U COBPEMEHHOW TEXHMKE IOJMBA OPOCHUTENbHBIE CUCTEMBI [ 07101HOM
CTEMHU SIBJISIOTCSA ATAJOHOM SKOHOMHOI'O pacxoJoBaHUs BOJbl. ['ojlogHOCTENICKUM Tep-
PUTOPUATBHO-TTPOU3BOICTBEHHBIN KOMIUIEKC - 3TO HaceneHue 6omee 400 ThIC. YeloBeK
(ropon SAuruep moctpoeH B 1957 rony) u oTpaciu NPOMBIIIJIEHHOTO IPOU3BOJCTBA:
NEUCTBYIOT XJIOMKOOYHMCTHTENbHBIC, ac(anbTOOETOHHBIN, KPYMHOMAHENIbHOTO JOMO-
CTPOEHMSI, MOJIOUHBIE, MAaCIOCBIPHbIN, KUPIUYHBIE 3aBOJIbl, HIBEHHAs padpuka, ¢puauan
3aBojaa «Tamicenpmanny, 3aBOJI TOHYAPHBIX IpeHAXHBIX TPYO (0 HEM s moapobOHee yIio-
MSIHY HMXKE), 3TO Hayka (¢ akTuBHbIM yuactueM CAHUNPU). beicTppiMu TemMnaMu pas-
BHBAJIaCh 3JIEKTPOIHEPreTUKA.

Tak BOT, BCleI 3a CTPOUTENBCTBOM ropoaa fAxruep InaBrosogHoOCTENCTpoOu
CTPOUT HEMOJAIEKY OT ropoja U B 45 KM OT CTaHUUM XaBacT, B TaI)KUKCKOM TOPOJIKE
VYpatio6e, Jlom yu€onl u otnpixa. [IpoxnamHoe, yIOTHOE, yXOKEHHOE MECTO. Tam MOBBI-
[IaJIM CBOIO KBANIU(HUKALIMIO, & 320AHO M OTABIXAJIH, MEXaHU3AaTOPBI, TEXHUKH, TPOPAOHI.
Kaxk rosopurcs, coBmemanu nosesHoe ¢ npusitibiM. CAHUNPU Toxe Bbinensauch Ta-
Kue NyTEBKU Ha 2-3 . [lpu xenaHuM MOTr Che3AUTh MPAKTUYECKU Kaxblid. Kak-To B
Havase 60-x To0B B YpaTioOe mpoBOAMIIaCh HAYYHO-ITPOU3BOICTBEHHAS KOH(PEPEHIINS,
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OpraHHU30BaHHAasA [ 1aBroJIOAHOCTENICTPOEM JI HAYYHBIX OPraHU3allui, Y4aCTBYIOIIHX B
paborax mo ocBoeHuto ['ononHo# crenu. bein npurnameén u s co cBoeit rpynmnoi. S ot-
npaBuics B 3Ty noe3niky B komnanuu ¢ O.111. Kynepmanom u A.H. MupcaratoBbim.

Kongepennus nauana paboty. IIpencenarensctBoBan Ha Helt A.A. Capkucos, B
TO BpeMsI HayaJdbHUK [ 'J1aBKa, K CIOBY CKa3aTb, JIMYHOCTD SIpKasg BO BCEM, YTO OH JeJall.
Tam Obutn HI.P. Pamunos, B.I'. JlomoHocoB - B kauecTBe mpeactaButeneit Cpenazdoopo
LK KIICC.

Ha xondepenuun Beicrynuia B.C. Cynoprus, ynpasisiomuid TpectoM «JlpeHax-
cTpoit». OH cka3aj, 4TO 4acTO CpbIBaeTcs pabdoTa M3-3a HEIOCTATOUYHOI'O KOJIMYECTBA
JIpEeHaXXHBIX TpyO. 3aBoj paHblle BblMyckayn kepamuueckue TpyObl mo 'OCT—S811 ¢
HPSIMBIM TOPLIOM, HEJABHO MEPECTPOMI CBOE MPOU3BOJICTBO Ha BBIITYCK PACTPYOHBIX Ke-
pamMuueckux TpyO. DTO 3aJepKUBAET CTPOUTENBCTBO, TeM Oojiee YTO pacTpyOHbBIE TpY-
Obl cTanu BelyckaTh 1mo TY, pazpaboTaHHbIM HHCTUTYTOM Cpena3rurnpoBOAXJIONOK.
Otu TpyOBl TpeboBaIu MPUMEHEHHs TSKEIOTO M OMACHOI'O PYYHOTO TpyJa A UX CO-
enuHeHus npu ykinanake. Teneps yuénsie u3 CAHUMPU onsaTe npeanararoT HOBYIO KOH-
cTpykuuio Tpy6. TyT s He BblaepkKall U Kpudy ¢ MecTa: « ToBapHIy y4acTHUKH KOH(e-
peHLuH, 3TO HeBepHast uHpopmausa». Mens ycnokoun Capkucos: «ToBapumy bepnss-
CKUH, g 1aM Bam cioBo». MHe nanu cioBo nocie BeicTymuienus Cynoprusa. S noapo6-
HO pacckaszaj O CyTH Halleil paboTbl Ha 3aBoje U B cTpouTenbcTBe: «Ham crpouTenn
nomoratoT. Tak, ¢ ux nomomusto ObT co3naH 1-if oOpasen IpeHoykIaaunKa, paboTaro-
i Ha 00BEKTaX COBXO030B 5 W 6 B HAcTOfAIIEe BpeMs. DTOT IPCHOYKIATUUK TPOIIENT
rocucnelTaunss B CAMMCe, KOTOpBII PEKOMEHIOBAl  BBIIYCTUTh  OIBITHO-
IPOMBILIUIEHHYIO MapTUI0. B mporecce MCNbITaHUN IPEHOYKIAAUYUKOM YKIaJbIBAINCH
kepamuueckue TpyOsl mo 'OCT-811 ¢ npsiMbIM TOPLIOM, KOTOPBIE MOAKUMAJIUCh B OCE-
BOM HalpaBJEHUU APYT K IPYTry MOJAIOIUM MEXaHU3MOM 0€3 y4acTusi py4yHOro Tpyja.
Nuctutyr CAHMUPHU nosnyunn aBTOPCKOE CBHAETEIBCTBO HAa HOBBIE KEPAaMUYECKHE
TpYyOBbI, KOTOPbIE OTJIIMYATIUCH OT «TOCTOBCKHX» HAJU4YHEM KOHHYECKHX CPE30B Ha KOH-
11aX: C OAHOW CTOPOHBI - HA Hapy>KHOM JIMAMETPE, CO BTOPOI CTOPOHBI - HA BHYTPEHHEM.
Ha koHunueckom cpes3e Hapy’>KHOTO JuaMeTpa M3TOTOBISUIMCH BBICTYIIBI, BBICOTA KOTO-
PBIX JT0JKHA Obula 00ecneduTh HYKHBIN 3a30p NMpHU CThIKOBKE. CTBIKHM 3THX TpyO obec-
NeYNBAJIN HAIEKHYIO YKIQJAKy U COEUHEHHUS APYT C IPYroM, a TaKxe HaJlEXHyIo pado-
Ty JPEHAXXHOM JMHHUM B mpolecce 3kciutyatanuu. Ha cerogns pazpaboTaHbl 4epTexH
YCTpOWCTBA ISl pa3pe3Ku BBHIIPECCOBAHHBIX TPYO HAa BEPTUKAJIbHBIX IIpeccax, yCTaHOB-
JICHHBIX Ha 3aBoJie B SIHruepe. M3roToBieH ONbITHBINA 00pa3el 3TOro ycTponucTBa, KOTo-
pbIil HamMe4aeTcs: MPOBEPUTH B MPOU3BOJICTBEHHBIX YCIOBHIX, YTOOBI JOKa3aTh I€JIE€CO-
00pa3HOCTb €ro MpUMEHEeHHs. DTO YCTPOMCTBO 0OecreunBaeT 3a OJIHY ONEpaIUIo pa3-
PEe3KHU MOTyYeHHEe KOHMYECKUX MOBEPXHOCTEH Ha Hapy>XKHOM U BHYTPEHHEM JHAMETpax
TpyObl. B 11e710M M3roTOBIEHHE TaKUX TPYO JOJKHO oOecreyuTh 0€30TXOHYIO MX BbI-
IIPECCOBKY U IOJIyY€HHUE JOMOJHUTEIbHON MoJie3HOM nnuHbl B 1,3 pa3a Gosblue pac-
TpyOHbIX TpyO. [Ipu cymike, 06kure u TpaHCIOPTHPOBKE (PackoBBIX TPyO mporeHT Opa-
Ka cokpamiaercs 10 Hyss1. CormocTaBieHHe IeTIaeTcs ¢ pacTpyOHBIMHU TpyOamu, KOTOpBIE
BBIIYCKAIOTCS B HacTosllee BpeMs. PexxuM paboThl KepaMHUeCcKOro 3aBOja HE Hapy-
IIUTCS, @ TPOU3BOAUTEIBLHOCTD €T0 YBEIHUHUTCS B cpeaHeM Ha 30 %o».

B oGenennblii epepbIB s BbIMIEN U3 KiIy0a U cTaj pa3roBapuBaTh ¢ OBIBLIMM JH-
pekropom CAHUNPU B.B. [locnaBckum. Mbl roBopuinu 0 Hamux obmux aenax. K nam
nogomén B.I'. JlomonocoB u Hauan co MHOI OecenoBath. EMy moHpaBuiace Hamia pa-
00Ta, 1 OH XO0TeJs OBl 3a€XaTh Ha AHTUEPCKUI 3aBOJ Kepamuueckux TpyO. IIpu atom oH
CKa3aJl, 4TO XOTeJs Obl MOoMacTh Ha 3aBOJ] BMECTE CO MHOM. Sl OTBETHII, YTO JOJKEH OC-
TaTbcsl HAa KOH(epeHuuu. Torga oH Mpeasioxkuil, 4YTo, «ecilu Hyk HO Oynet, s Bac Haii-
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ny». Ha cinemyromeit Heaene y Hac ¢ HUM COCTOsICS pa3roBop. OH cooOmui, 9To ObLIT
Ha 3aBoje, Bcrpevaics ¢ corpyaankamu CAHUWPHU. Oxu 3aHuManuch ycTaHOBKOHM HO-
BOTO 00Opy/JOBaHUA, a B OJIDKaiiliee BpeMs HaMEPEeBAIOTCS 3aIyCTHUTh MPOU3BOICTBO
¢dackoBbIX TpyO. Paboune ckazanu, 4To UM HPABUTCS KOHCTPYKIIMS 3TUX TPYyO, UYTO OHHU
IpoIle B U3roTOBICHUH. B TamkeHTe y MEHS COCTOSUICS Pa3sroBOp € COTPYJHHUKOM Ha-
miero otaena .. bernoBeiM, KOTOPBIM COOOIIMJ, YTO Ha 3aBOoJe OBLI TOB.
B.I'. JIomoHOCOB.

Amnanoruysas paborta Obliia poBesieHa U Ha KapmmHckoM 3aBojie KepaMUYEeCKUX
IpeHaXHBIX TpyO. Tam mpou3BoACTBO 3TUX TpyO Hadamock B 1978 r. 3a paboTy oTBET-
ctBeHHbBIM 0T CAHMMPU 6511 M.B. 3unropenko. Jlupexrop 3aBojia OblI TakKe OYEHb
JIOBOJIEH 3THM IPOM3BOJACTBOM. BriocneacTBMM 3aBOABI NMEPELUIIM HA HM3TOTOBJICHHE
TOJIbKO HAIMX (PacKoBHIX TPYO.
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YAK 556.154

IIporuo3 u3aMeHeHHus CTOKA peKH AMyIapbu
B 3aBHCHMOCTH OT BOJAHOCTH rofa

Paxumos II1.X., Xampaes I1I.P., berumos H.

CAHUUPH um. B.JI. Kypuna, MCBX PY3

CoBMecTHOE YMpaBICHHE TPAHCTPAHUYHBIMU BOJHBIMH pecypcamu OacceitHa
ApaibCKoro Mopsi YCHJIMSIMHU MSATH cTpaH LleHTpanbHOa3MaTCKOro peruoHa SBIISETCS
YHUKAJbHBIM MPUMEPOM B MUPOBOM MpPAKTUKE, KOTJA CTPAHbl HE TOJbKO IUIAHUPYIOT U
KOOPJIMHHUPYIOT COBMECTHYIO JESITEIbHOCTh, HO U OJJHOBPEMEHHO OCYIIECTBIISIOT T'0J10-
BO€ IJIAHUPOBAHUE U ONEPATUBHOE yIpaBJIEHHE BOJAOpACHpPE]CICHUEM Ha peKkax Amy-
napbsi 1 Celpiapbs.

B nocnennue roapl u3-3a yBEJIMUYEHUS YaCTOThl MaJOBOAbS, HETOUHOCTH BOJO-
ydeTa, paboThl BEpXHUX BOJOXPAHUIIUI] HE B UPPUTAIMOHHOM, a B YHEPTE€THUECKOM pe-
KUMe, 1 HeCTaOMIILHOCTHIO BOJIOTIO/IauU, BOJOOTBEICHUSI IIPU HapacTaromeM aeduiure
BOJHBIX PECYPCOB, B peke AMyJapbsi HaOJI0JaeTCsl HEPAaBHOMEPHOCTh paclpeieseHUs
BOJIbI MEXKTy 30HAaMU (POPMUPOBAHUS U HU30BbEM PEKHU.

Ha tepputopun CypxanmapbuHCKOro Bujosita PecmyOnuku Y30eKucTaH OTCyT-
CTBYET TMJPOMETPUUCCKHUH MOCT HA peKe AMyaphs, a Ha HabmoIaTenbHOM mocTy Tep-
Me3 HabJII0Ial0TCs TOJIBKO TOPU3OHTHI BOABI. M3-3a MOCTOSTHHOTO M3MEHEHHUs Tolepey-
HOTO CEUCHHsI peKu AMyaapbs B CTBOpE HAOJIOAATEIBHOTO MOCTa HENb3sl OJHO3HAYHO
ompeAeauTh pacxoa Boabl. OTCYTCTBHE JOCTOBEPHON CHUCTEMAaTHUYECKOW MH(OpMAIIUU C
TUJPOTIOCTOB peku AMyaapbs Ha Tepputopun Tamxukucrtana u TypkMeHucTaHa (THA-
pornoctel Baxmr, Kepku, Kenmud, [lapranara u ap.), a Takxke o pakTudaeckux Boa03a00-
pax Mo CTBOJIy PEKH CO3JAET 3HAUUTENIbHYI0 HEONPEAEIEHHOCTh, YTO 3aTPyHSAET BOAO-
JeJeHue MEXly cTpaHaMu peruoHa. [losTomy Bo3HHMKaeT HEOOXOAUMOCTh OIIEHKH U CO-
CTaBJICHUS MPOTHO30B M3MEHEHUS TPAHCTPAHMYHOTO CTOKAa peKu AMyaapbsi B pasiivy-
HbI€ 110 BOJHOCTHU TOJbI U IO CE30HAM roJia C YYETOM CIIOKHMBIICICS CUTYyallMy HEolpe-
JEJICHHOCTH ¥ HEJOCTATOYHOCTH UH(OpPMAIUH.

OcHOBHOI 00bEM TTOBEPXHOCTHBIX BOJ peKH AMyaapbsi GOpMHUpPYETCS B TOPHBIX
cucreMax Tamkukucrtana u AdranmcraHa 3a c4eT aTMOC(PEPHBIX OCAJAKOB XOJIOJIHOTO
Nepuo/ia, MHOTOJIETHEE paclpe/ielieHHe KOTOPBIX B 30HE (POPMHUPOBAHMS CTOKA OIpee-
JASeTCS OCOOCHHOCTAMM CHHONTHYECKHX MporueccoB. CTOK peKH, KOHIIEHTPUPYSACH B
CTBOPE, COBMECTHO HUCIOJIB3yETCs rocyaapcTBamMu TamkukuctaH, TypKMEHUCTaH U Y 3-
OeKkucTaH, JHIIb Majas 4acTh Ucnoyb3yerca Adranucranom. O6macte GopMUPOBaHUS
CTOKa XapaKTepHU3yeTCsl BHICOKOW H3MEHUHUBOCTHIO THIPOMETEOPOIOTHYECKUX (PaKTOPOB
U MX 3aBUCUMOCTBIO OT KOJIeOaHUN M M3MEHEHUs KIMMaTa. DTH BOMPOCH TPEOYIOT CIie-
[[UAJIbHOTO M3YUYEHHUS, aKTyaJIbHOCTh KOTOPOTO BO3PACTAET B CBSA3H C aHTPOIMOT€HHBIMU
M3MEHEHUSIMHU KJIMMATa, BBI3BAHHBIMU POCTOM OPOIICHUS U KOHUEHTPAIIUU MapHUKOBBIX
ra3oB Ha IJIaHETE.

CrnoxHbIid XapakTep Kolie0aHUsS CTOKA PEKU B 30HE (OPMHUPOBAHUS, OTCYTCTBUE
uH(popMalMK O MPUTOKAX U Boja03abopax ompenenseT TPYAHOCTU B OIIEHKE M MPOTHO-
3UPOBAHUM M3MEHEHUN TPAHCTPAHUYHOTO CTOKa peku Amypaapbsi. OTCYyTCTBHE HOCTO-
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BEPHOM CHCTEeMaTHYeCKOW MH(OPMAIIMU OT TUIPOIMOCTOB peKH AMyJapbs Ha TEPPHUTO-
pun Tamxukuctana u Typkmenucrana (rugponoctsl Baxm, Kepku, Kenug, lapranara
U JIp.), a TaKke 0 (pakTHYeCKUX BOJ03a00pax MO CTBOJY PEKH CO3/JAET 3HAYUTEIHHYIO
HEOIPEEeIEHHOCTh M HEJIOCTAaTOYHOCTh MH(OPMALMU, YTO 3aTPyJIHSAET BOAOJCICHUE
MEXIy CTpaHaMH pEeruoHa.

HopMma rooBoro croka — 0Ha U3 CaMbIX Ba)KHBIX THAPOJIOTMYECKHUX XapaKTe-
puctuk OacceiiHa 000 peKH, Tak Kak OHA OMpenesseT MOTCHIMAIbHbIE BOIHBIC pe-
CypChI JaHHOTO palioHa WM OacceiiHa pPeKH U ABISAETCS UCXOIHOW BEIMYMHOH MpHU OIl-
peleeHuu TOJI0BOr0 CTOKA pacueTHHIX 00eCIeYeHHOCTEN.

Ha ocHOoBe MHOTOJIETHUX HAOJIOJEHUNH HA THUIPOMETPUUECKONW CETH peKku AMmy-
Japbsi, a TAKXKe JAHHBIX BOJ03a00poB (0K070 30 MyHKTOB) MO CTBOJY PEKH yCTaHOBJIE-
HO, YTO B OOJIBIIMHCTBE MYHKTOB (27 %) NPOAOKUTEIBHOCTh HAOIIOACHUH MPEBbIIIAET
20 net, B 20 % — 10—20 u 44 % — menee 10 ner.

CrtBOpamu HaONIOIEHUS MO CTBOY PEKH AMyAapbs SBISUIMCH TUAPONOCTH -
pomerciyk0b1 PecriyOnuk LlenTtpanbHoil A3um, Hamnpumep, HaOIIOAATEIBHBINA TMOCT
Tepmes, runpomerpudeckue noctel Ha HypekckoM u TysiMyIOHCKOM BOJOXpaHWIHIIAX,
rugponoctel Kepku, [lapranara, u Kumuak. /[aHHbBIE 3TMX T'MAPOINOCTOB B IOCIEIHEE
BpeMs MOCTYINAJIH HEPEryJsipHO U HEMOCTOSHHO, MO3TOMY MCIOJIb30BAIMCH METO[bI
IPUBEICHUS PSAOB HAOIIOEHUS K MHOTOJIETHEMY MEPUOJY C YUYETOM LUKIMYHOCTU KO-
71e6aHUsl CTOKA PEKU.

brinu npoananuzupoBaHbl psAabl HaOmoAeHUs nomnycka u3 Hypekckoro Bogoxpa-
HuMma, ruaponoctoB Kepku, Jlapranara, Tysmyion u Kunuak, paccuutanbl 3Hau€HUs
THUJPOJIOTUYECKUX XaPaKTEPUCTHK cCpeaHeromgoBoro pacxoaa Cp, kodpduiueHtT Bapua-
uu Cv u koadpunuent acummetpuu Cs [1-4].

AHanu3upys AaHHBIE O psAgax HAONIONEHWH B pasnudHbIX opraHuzanusx (I'ma-
pomercayx6a, BBO «Amynapbss» u BYUCs!), nonyyaromux Bogy U3 peku AMyaapbs,
HEOOXOJIMMO OTMETHUTH, YTO TMOJIHBIE PSABI HAOIIOIEHUSI OTCYTCTBOBAIM MOYTH Ha BCEX
TUAPONOCTAX, IPUIUIOCH OIPAHUYUTHCS KOPOTKUMH psiiaMH HaOJIO/IEHUsI pacX00B BO-
Jbl Ha THAPOIOCTAX M MCIIOIb30BATh METOMABI MOJYyUYEHHUS] MHOTOJETHUX PSAJOB HaOII0-
JICHUS, YUUTHIBAsE OCOOCHHOCTH XapaKTepUCTUK Kaxaoro rugapomnocta. Hanpumep, ms
NPUBEICHUS KOPOTKUX PSJAOB HAOMIOJEHUN K MHOIOJIETHEMY MEPUOJY HEO0OXOAUMO
ydecTb LMKJIMYECKHE KoJieOaHUsl CTOKA B OMOPHBIX MyHKTax. BOAHOCTH pek B pas3nny-
HBIX CTBOpPaxX peKku AMyaapbsi UMEET PsJl OTINYUTENbHBIX 0COOEHHOCTEH, O3TOMY pH-
BEJICHUE CTOKA BCEX IMYHKTOB K OJJHOMY KaJleHAapHOMY Nepuoly HEBO3MOXkHO. CpenHue
MHOT'OJIETHHUE BEJIMYMHBI CTOKA JJI ONMOPHBIX IMYHKTOB PacCYUTaHbl C YUETOM TE€X JET,
JUIsL KOTOPBIX BOCCTAHOBJICHBI MPOMYCKH HAOIIOAEHUN MMyTEM J10CUeTa CTOKA 33 OTIeNb-
HbI€ THU U MECSIIbl C LEJIbI0 COXPAaHEHMs HEMPEPHIBHOCTH psja. [loaToMy B OTAEIBHBIX
Clly4asiX OHU OTIMYAIOTCS OT (PAaKTUUECKUX BEJTUUHH.

Ommubka pacuera HOPMBI TOAOBOrO CTOKAa st 52 % MYHKTOB HE IMPEBBIIIACT
10 %, octanbHbiXx — 10-15 %- Takum o6pa3om, HOpMa roJJOBOTO CTOKAa B OOJIBIINHCTBE
IYHKTOB BBIYMCJIEHA C JOIYCTUMOM JIJIsl MPAKTUKU TOYHOCTHIO.

PacueT ronoBoro croka pasiaMuHOil obecrneueHHOCTH Ga3upoBalics Ha UCIIONb30-
BaHWW aHAJUTHYECKUX KPHUBBIX pacrperencHus. Kosddumuent Bapuannmu B OOIBIIMH-
CTBE CIIy4aeB PACCUUTHIBAICS METOAOM MOMEHTOB [5]. B HEKOTOpBIX cilydasX HCIONb-
30BaH rpadoananmurryeckuii Mmetox [2]. OTHOCHUTENbHAS CPEIHSS KBaIpaTUIHAs OIIHO-
Ka pacuera Ko3(p(ULHUEHTOB BapHallMd METOJIOM MOMEHTOB g 72 % ciaydyaeB He Ipe-
Boimaet 12 % u jums B 15 % ciyuyaes 6oisee 17 %.

ITocnie oOpeTeHMs] HE3aBUCUMOCTH rocyaapctBaMu lleHTpanbHOM A3uM O4Y€Hb
TPYIHO CTaJIO TOJY4YaTh JOCTOBEPHYIO MH(POPMAIUIO MO THIPOIOCTAaM U Boao3abopam
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0 CTBOJY peKH AMyJapbsi OT COCEIHHX rOCyJapcTB. B mociemnHue roabl HE UMeeTCs
uHpopManuu ot ruapometciy k0 Tamkukucrana u Adranucrana. B T'mapomerciryxoe
Y306ekucrana orcyTcTByet uHpopmanus no ruaponoctam Kemnd u Kepku B cTBOJIE pe-
K1 AMyaapbs Ha Tepputopun TypKMeHHCTaHA. TOYHOCTH MHPOPMAIUU TO THUAPOIO-
cTaM | BoJ103abopaM B CTBOJIE peKU AMyJapbs Ha TeppUTOpUN ¥Y30CKHCTaHA HE OTBEYA-
€T COBpEMEHHBIM TpeOoBaHUsIM. Bee 3T0 00yciiaBnmuBaeT HeonpeaelIeHHOCTh nHpopma-
IIUY U OTPAaHUYMBACT TOYHOCTH MTPOTHO3a H3MEHEHHS PAacXoja BOABI IO THAPOTIOCTAM.

B Takux ciydasx mocTpouTh BOJ0OATIAHCOBBIC MOJICIH ISl TPOTHO3a U3MEHEHUS
CTOKa M pacxojia BOABI B peke AMyaapbhs MOYTH HEBO3MOXXHO W MPOTHO3 M3MCHCHHS
BOJIHBIX PECYpPCOB Ha OCHOBE TaKUX MOJIEJICH HE JaeT TpeOyeMOoil TOYHOCTH.

XapakTep U3MEHCHHSI pacxojia BOJBI B CTBOpPAX PEKU AMYyIaphbs W aHAIHU3 JIaH-
HBIX MHOTI'OJIETHETO HAOJIIOIEHHUS ITOKA3hIBAET BO3MOXKHOCTH MCIIOJBb30BAHMUS CTATHCTH-
YECKMX METOJIOB MPOTHO3a BOJHBIX PECYpCOB. B craTHcTHYECKHUX METOJaX M3MCHEHUE
pacxoja WM CTOKA BOJBI pPACCMAaTPUBACTCS KaK CIIy4aiHas (QYHKIUS, UMEIOIIasi orpe-
JIEJICHHBIC CTATHCTHUYCCKUE XapakTepUCTUKH. OCHOBOW [JIsi ONMpENSTCHUS PacYeTHBIX
3HAYEHUH TOJ0BOTO CTOKA BOJBI SIBIISIIOTCS CPEIHETOA0BBIE PACXObI BOJBI B UCCIIEIyE-
MOM CTBOpE.

[Ipu OTCYTCTBHM THIPOMETPUYECCKUX HAOJIOJICHUN BEIMYWHA CPEIHETO MHOIO-
JIETHETO CTOKA OMPEACISUIACh TI0 MHTEPIOJISIIUN MEXAY ONMOPHBIMU ITyHKTAMH, JUJIS KO-
TOPBIX OTPEICICHBl HOPMBI CTOKA.

Hcnonp3oBaHa METOMKA MMPUBEICHHUS KOPOTKHUX PSIIOB K MHOTOJIETHEMY TIEPHO-
ny [3, 4]. Pacnpenenenue Tog0BOro CTOKa peK Mo ce30HaM U MecsiaM 00yCIIOBJICHO 3a-
KOHOMEPHOCTSIMA BHYTPHUT'OJIOBOTO M3MECHEHUS OCHOBHBIX COCTABJISIONINX BOJHOTO Oa-
naHca (0CaJIKOB U UCTIAPEHHUS), KOTOPBIC SIBISIOTCS 30HAJIBHBIMU (hakTopamu (GpopmMupo-
BaHHS CTOKA, a TAK)KC BIUSHUEM 30HAIBHBIX (DAKTOPOB: T€OMOP(OIOTHISCKOTO CTPOE-
HUsl OacceitHa, ruaporpaduueckux W THUAPOTEOJIOTHUECKUX YCIOBUM, XapakTepa IMod-
BOTPYHTOB, PACTUTEIBLHOTO MTOKPOBA, XO3IUCTBEHHOU JICSITEIHHOCTH B OacCeiHax pek.

B pesyibTaTe aHanm3a rufpoioriuecKuX psAa0B HAOIIOICHHUS OLICHEHBI THIPOJIO-
TUYCCKHE XapaKTePUCTUKU THIPOIOCTOB PEKH AMYyJapbs, KOTOpbIC TPHUBEICHBI B
Tabm. 1.

Kak yxe orMeuanoch, MpONECCH M3MEHEHUS BOJHBIX PECYpCOB 3aBHUCSIT OT
607b1I0TO YKcaa (PaKTOPOB TPEX OCHOBHBIX THUIIOB: XPOHOJIOTHUECKHUX (BpeMs roja, Jie-
KaJa, PeKUMBI Pa0dOTHl MPOMBINIJICHHBIX TPEANPUATHA U T.I.), METEOPOJOTHUCCKUX
(TeMrepaTypa OKpYIKarolel cpeibl, CKOPOCTh BETPa, BIAKHOCTh BO3yXa M T.II.), Opra-
HU3AIMOHHBIX MEPOTPHUITHH, TPOBOIUMBIX B CTBOpPaX PEKHU (CTPOUTEITHCTBO THIAPOTEX-
HUYECKUX COOPYXKCHHH, BOJOXPAHUIIHIN) U MEPONPHUITHI, POBOJAUMBIX C BOJOMOTpE-
OUTEIAMU.

[TocTpoeHre MaTeMaTHUECKUX MOJEIEH, aJeKBaTHBIX PEABHBIM MPOIECCaM U3-
MEHEHHSI BOJAHBIX PECYpPCOB MpEyCMaTPUBAET yUeT (B OOJIbIICH MM MCHBIIICH CTCTICHH)
BCEX MEPEYUCICHHBIX paHee rpyIil (hakTOpOB.

Jlnst BBIOOpa TIPOTHO3HOW MOJICNIM M3MCHEHUS BOJHBIX PECYpPCOB HEOOXOIUMO
0O0JIBIIIOE KOJMYECTBO PSIIOB HAOJIIOICHUH.
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Taoauna 1
I'maposornyeckne XxapakTepuCTHKH FHAPONOCTOB PeKH AMYyJapbs
Hypex Tepme3s Kepkn Japranara TysimyoH Kunuak
Fonu Cf C, C; G C, C; C;” C, C, C;" C, C, C;p C, C; C;" C, C;
» fe » ” e ” e w fe » fe

1980 1059 | 0,55 0,57 732 0,60 0,36
1981 987 0,69 0,50 703 0,66 0,85
1982 755 0,52 0,92 338 0,61 0,73
1983 869 0,58 0,81 479 0,57 0,22
1985 1044 | 0,70 0,80 671 0,74 0,62
1986 931 0,59 0,35 456 0,48 0,64
1987 544 0,87 1,21 304 0,78 0,96
1988 759 0,52 | 0,83 973 0,58 0,69 671 0,53 0,01
1989 581 0,53 | 0,96 1266 | 0,67 0,71 929 0,73 0,99
1990 669 0,45 1,48 587 0,70 0,64 486 0,13 0,47
1991 633 0,33 | 0,45 943 0,57 0,75 555 0,12 0,36
1992 715 0,58 | 0,43 1070 | 0,55 1,13 715 0,38 0,08
1993 724 0,48 | 0,62 269 0,24 0,77 1692 | 0,68 1,25 1771 | 0,68 1,39 | 1515 | 0,75 1,12 1200 | 0,72 0,72
1994 781 0,59 | 0,53 268 0,29 0,69 1895 | 0,76 1,19 1720 | 0,77 1,36 | 1214 | 0,78 1,13 954 0,76 0,96
1995 599 0,34 | 2,72 259 0,23 1,76 1315 | 0,65 1,26 1110 | 0,56 1,42 | 1326 | 0,69 1,33 984 0,67 1,60
1996 627 0,41 | 2,13 266 0,23 0,84 | 1539 | 0,59 1,24 1377 | 0,68 1,56 688 0,58 0,49 425 0,43 0,34
1997 596 0,37 1,84 234 0,22 0,40 | 1150 | 0,53 0,88 960 0,54 1,22 881 0,71 0,99 541 0,62 1,13
1998 546 0,67 1,9 269 0,49 0,23 563 0,46 0,97 401 0,32 0,37 532 0,63 0,29 285 0,54 0,18
1999 523 0,47 1,78 246 0,54 0,08 642 0,72 1,17 385 0,36 0,44 | 1501 0,81 0,75 1040 | 0,78 0,68
2000 498 0,77 | 2,08 182 0,33 0,18 881 0,65 0,97 523 0.65 1,61 786 0,00 0,87 482 0,50 0,45
2001 557 0,25 | 0,51 190 0,43 0,28 1529 | 0,71 0,75 535 0,77 1,11 370 0,46 | -0,18 225 0,57 0,57
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Hypex Tepme3s Kepkn Japranara TysimyoH Kunuak
Fonu C;" C, C; G C, C; 63"’ C, C, C;" C, C, C;p C, C; 63‘1, C, C;
» fe » e ” le w je » je

2002 754 0,43 1,4 254 0,64 0,13 1647 | 0,73 1,12 1414 | 0,83 1,13 313 0,60 0,79 150 0,51 0,91
2003 721 0,52 | 0,48 252 0,43 0,64 758 0,70 0,75 509 0,74 0,73
2004 262 0,34 0,46 1029 | 0,84 0,91 839 0,75 0,93
2005 258 0,24 0,66 758 0,79 0,90 596 0,73 1,04
2006 255 0,54 0,24 1269 | 0,76 1,88 953 0,62 1,89
2007 253 0,46 0,43 682 0,60 0,54 472 0,44 0,32
2008 249 0,36 0,6 526 0,72 1,09 350 0,72 1,31
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Ha ocnoBe ananuza akTuueckux AaHHBIX MO HabmogaTenbHOMY nocty Tepmes,
nonyckoB Hypekckoro Bogoxpanunuiia, ruaponoctoB Kepku, lapranara, TysMmytoH u
Kunuak, a Ttakxke B0m03a00poB, mo uMeromieics wuHpopmanuu Amy-CypXaHCKOTO
BYUC u BBO Amynapes 3a 1980-2008 rr., onpeneneHsl OCHOBHbIE TEHIACHIIMU U3MeE-
HEHHS PacxoJIOB BOJABI B TOJaXx Pa3IMUYHONM BOJHOCTH. XapaKTep M3MEHEHUS] MHOTOJICT-
HUX TUAporpadoB BOJHBIX PECYPCOB HA THIPOMOCTAX UMEET MEPUOTUUECKHUI XapaKTep,
C MepuoJaMy MOBTOPEHUSI MHOTOBOJIHBIX U MalOBOJHBIX JeT 1o 10—-12 ner no 2008 ro-
na. [To pesynpratam HaOmoaeHui, nociae 2000 roga mo HacTosIIee BpeMs IEPUOIBI TO-
BTOPEHHSI MHOTOBOJHBIX U MQJIOBOJHBIX JIET YMEHBIIWIUCH A0 7—8 JIET, Hampumep, mo-
cie riay6okoro manoBoaHbIX 2001-2002 romoB, Takyke MaJTOBOJHBIN roJ HaOIIOJAICS U
B 2008 rony. Ilepuomuueckuid xapakTep HW3MEHEHHUS pacxoja BOJbI HAOIIOMACTCA U
BHYTpPH I'0Jla, MAKCUMAaJIbHbIE pacX0Abl HAOIIOJAI0TCSI B OCHOBHOM B JIETHUM MEPHUO, a B
OCEHHE-3UMHUU TepuoJi — MUHUMaIbHbIe. Ha xapakTep m3ameHeHus: ruaporpada pexu
AMyJapbsi BIUSIOT MOCTPOCHHBIE BOJOXPAHMIMINA, 3a00pbl BOABI Ha opolleHue. B
CTBOpaxX peKku AMyaapbsi MOCTPOEHBI BOJOXPaHUIUIIA Ce30HHOTO peryaupoBanus (Hy-
pekckoe, TysIMyIOHCKOE), KOTOpPbIE, B OCHOBHOM, BJIHUSIOT Ha PEKUM CE30HHOTO U3MEHe-
Hus runaporpada. [locneanue roasl n3-3a OTCYTCTBUS OCBOCHHS HOBBIX OpPOIIAEMBIX 3€-
MeJb B rocynapctBax LleHTpanbHON A3UM TOg0BbIe BO03a00PHI B KaHAIBI OPOCUTENb-
HBIX CHUCTEM, B OCHOBHOM, cTaOmiu3upoBanuchk. Ho B mociemHue roapl yXyAIIMIach
JTOCTOBEPHOCTh MHPOPMAIIMH OT COCEAHUX rocynapcts LlenTpansHoit A3un mo Bogo3a-
Oopam u rmaponoctam. Hampumep, B mociegHue roasl HeT HHGOPMAIIUU 11O THIPOIIO-
ctaM pek Baxm u [lsumx ot ruapomercnyx6 Tamkukucrana u Adranucrana. Bee Bo-
no3abopsl B PecyOnnke Y30ekucTan HaOIIOa0TCsI, HO TOYHOCTh HH(OpMAIMK HE OT-
BeuaeT TpeboBaHusM. OueHb Majo HaOMIOAAI0TCS BO3BPATHBIE BOBI, KOTOPHIE B OCHOB-
HOM YYHUTBIBAIOTCS IO MAarvCTpalbHBIM KoJiIekTopam. Bece 3To 0o0ycinaBnuBaeT Heompe-
NeJEHHOCTh MH(OpPMALUU O pacxojie BOJABI U OTPAaHUYMUBAET TOYHOCTh MPOTHO3a HU3MeE-
HEHHS pacxoja Mo THAPONocTaM. B Takux ciaydasx MOYTH HEBO3MOXHO MOCTPOUTH BO-
no0anaHcoBbIE MOJEIH JJIsl IPOTHO3a U3MEHEHHs CTOKA U pacxoja BOAbI B peke AMy/a-
pbsl U TIPOTHO3 MU3MEHEHHUsSI BOJIHBIX PECYpPCOB HAa OCHOBE TaKMX MOJEJEH HEe JaeT Tpe-
OyeMoif TOYHOCTH.

OCHOBHOM CTaTUCTUYECKON MOJIENIBI0O HOPMAJIBHO PaCIpeieICHHOTO THAPOJIOTH-
YECKOT0 psiia TOJOBOTO CTOKA SIBIISIETCS OJTHOMEpHAas aBTOPETPECCUOHHAs MOJIEThb, B KO-
TOpOH cleayrollee 3HaUeHWE CTOKa WIJIM CPETHETOJ0BOT0 Pacxojia BOJbI OMPEACIseTCs
o ¢popmyne

O =0+1(0, —0)+ 0V, , (1)

rmue 0. cpelHee 3HaAUCHHUE pAna, ¥ — KOAPOUIIMEHT aBTOKOPPEIAIUU MEXKIY Be-
JUYMHAMU CTOKA B CMEXHBIE TOJbl, G — CPEAHEKBAAPATHUYECKOE OTKIIOHEHUS, V) — CTaH-
JlapTHas clydailHas BEJIWYMHA. 3[1€Ch MO ABYM AHAJIOTUYHBIM CMEXHBIM IOJaM BbIUHC-
JAKOTCS CTATUCTUYECKUE XaPAKTEPUCTHKH.

Bripaxenue (1) mpeacraBiseT co0oil mMporHoO3 HAa OJMH IIAar, T.€. MO JAaHHBIM
CpPEIHEro 3HAYEHHS pacxoJa BOJbI I0JIa aHAJIOra BBIYUCIISIIOTCA 3HAUYECHUS Ha CIEIYIO-
AU TOJI.

MeToapl pacueTa BHYTPUTOJOBOrO pacHpelesieHUs MPeayCMaTpUBAOT OIpelie-
JIEHHE BEJIMYMHBI PACIpeieNICHUsI TOJJOBOr0 CTOKA PEK MO Ce30HaM, MecslaM U JIeKaaam
B Pa3JIMYHBIE 10 BOJHOCTH T'OAbI, PA3JIMYHON BEPOATHOCTH NPEBBIIICHHUS.

Metoanka pacdeToB 3aBUCHT OT O00beMa MaTEpUATIOB THIPOMETPUUYECKUX Ha-
OtosieHuit 3a cTokoM peku. CyllecTByeT METOAMKA pacyeTOB MPU HAJTUIUN MAaTEPUATIOB
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MHOTOJIETHUX HaOJIOACHUH, MPU UX HEAOCTATOYHOCTH M NMPU OTCYTCTBUU TAKUX JaH-
HBIX.

Meroauka pacuera BHYTPUTOIOBOI'O paclpeiesIeHUs 110 Ce30HaM U MecsiliaM Mpu
HAJUYMU MHOTOJICTHHX JAaHHBIX O pacxojax Bojbl (6onee 20-25 jeT) HOCTATOYHO XO-
pOIIO OCBEIIEHA B IUTEPAType U HOPMATUBHBIX JOKYMeHTax [3-6].

[Ipu HEZOCTATOYHOCTH WM OTCYTCTBHHM MAaTE€pHAOB HAOIIOJEHUN OCHOBHBIM
ABJISIETCS. METOJl, OCHOBAHHBII Ha paclpeeseHUN CTOKa PEK-aHAJIOr0B UM MO TUIIOBBIM
pallOHHBIM CXeMaM pacmpejelieHus cToka B roay. Haubonee HagexxHOE pelieHne BOJIO-
XO034MCTBEHHBIX 3aJa4 00ecreurBaeTCs MpHU pacueTe BHYTPUTOJOBOTO paclpeieseHus,
KOTJla B KQUeCTBE JIMMHUTHPYIOIIETO MPUHUMAETCS MEPUOJ U CE30H, Ha MPOTSKEHUU KO-
TOPBIX HAOJIIOAAIOTCSA CaMble HU3KHE PacXO/Abl BOJBI.

Hamu ucnonb3oBaHa METOIMKa OMpEENeHUs PAaCUYeTHOTO BHYTPUTOJIOBOIO pac-
npeeseHus] CTOKA ISl XapaKTePHBIX MO BOAHOCTHU JieT [3, 4]. BHyTpurogoBoe pacmpe-
JIeJICHUE CTOKA MPEICTABISIETCS B BUAEC XPOHOJIOTHYECKOTO U3MEHEHHsS PacX0JI0B MO Me-
csllaM IPH HAJIMYUU JTaHHBIX TUAPOMETPUUYECKUX HAOIIOAEHUN 3a nepuoj He MeHee 15-
20 net u ompeAeNnsieTcss METOJIOM KOMIIOHOBKHM CE30HOB. MeTo/l KOMIIOHOBKH CE30HOB
— OCHOBHOW cmoco0 pacueTa KaJeHJapHOrO BHYTPHUIOJOBOTO PacHpeAesIeHHs] CTOKa.
[To MeToqy KOMIIOHOBKH OMpENENseTCs] MEKCE30HHOE M BHYTPHUCE30HHOE pacrpesere-
HUE CTOKA.

MeToasl MpOrHO3a pacnpeaesieHs] U3MEHEHHUS BOJHBIX PECYPCOB OCHOBBIBAIOTCS
Ha UCIOJIb30BAHUM CJIEIYIOLIEr0 BhIPAaXKEHUS

O =, O+ a0 +..+a,0,, +bV, +bV, . +..+0,V,_,, (2)

rae Ok Ok1, ..., Or.n— 3HaUCHHE (HAKTUUECKOTO Psifa HAOIIOASHUS MPEABIAYIINUX N
-UHTEPBAJIOB, G — CPEIHEKBAIPATUUECKOE OTKIOHEHWE roja aHaiora, V; — OCHOBHOM
dbaxkTop, BIMSAIOMINN Ha W3MEHEHHE BOJHBIX PECypcOB (HAmpuMep, TeMIepaTrypa), d;
i=1,...n; b, i=1,...m — k03QdULHUEHTHI, ONpeaeasieMble METOIaMH HICHTU(UKANH
MOJIEJIM U 110 HAOIIOJJEHHBIM JaHHBIM.

ITo (2) mporHo3 ocymiecTBisieTcss Ha oauH mar mo AaHHIM Ok, Oy, ..., Ok, TIpe-
JOBIAYIIUX HAOMIOICHUH U TI0 JJaHHBIM OCHOBHOTO (hakTopa V. OmpeneneHrne OCHOBHOTO
dakTopa, BIMSIONIETO HA U3MEHEHUE BOJHBIX PECYpPCOB B PEKE OYEHb TPYAHO OIpee-
JUTh, TO3TOMY IIPOTHO3 10 (2) OYeHb TPYHEH, T.€. JUIs onpeaeaeHus KodphUiIrueHToB a;,
i=1,...,n; b, i=1,...,m m HeIOCTaTOYHBl JaHHbIe HaOmoaeHusd. [loaTOMy HCHOIB3yEM
METOJ CKOJIB3AIIEro - CPEIHETO - 3HAUCHHS Ha OIpeseseHHbl nepuoa. s BHyTpUro-
JIOBOTO paclpeeseHusi CTOKa HaMH HCIIOJIb30BaH METOJ CKOJB3SIIET0 — CPEIHEro -
3HAUYEHMS Ha OMPEIeTICHHBIN NePHO

Qk+1 — (Qk +Qk—1 +""+Qk—n) +O'Vk , (3)
n

rae O Ok.1, ..., Okn,- 3HaUCHUE (PAKTUYECKOTO psAsia HAOTIOACHUS MPEABIIYIIUX N
-MHTEPBAJIOB, G — CPEIHEKBAIPATHIECKOE OTKIOHEHHE T0/1a aHajora, V; — craniapTHas
ciyvaiiHasi BeJIM4MHA. 3/1eCh 10 JaHHBIM HaOII0JeHus BbIOMpaeTcs roja no odecnedyeH-
HOCTH BOJHBIX PECypCOB, BHIOMPAETCS aHAJOT W JUISl HErO BBIYMCISIOTCS CTaTHCTHYE-
CKHE XapaKTePUCTUKH CTOKA, CPEAHEE 3HAUCHHE CPEAHEKBAIPATHUECKOTO OTKIOHEHHS,
U Jlajiee MPOrHO3 OCYIIECTBISIETCSA Ha cleaAyoumii nepuoa no gopmye (3).
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PazpaboTka maTemMaTHyecKHX MOJeNeil, aJleKBaTHBIX peajbHbIM IIpolieccaMm H3-
MEHEHHs BOAHBIX PECYpPCOB, MPEIyCMAaTPUBAET YUeT BCEX MEPEUUCICHHBIX THIOB (hak-
TOPOB.

Ha ocHoBe BbIIIEN37105KEHHOTO MOKHO CAENaTh CAEIYIOIINE BBIBOJIBI:

1. OCHOBHO# CTaTUCTHYECKOU MOJETBI0 HOPMAIBHO PACTIPEACICHHOTO THIPOJIO-
TUYECKOTO psijia TOJOBOTO CTOKA SIBJISETCS OJHOMEpPHAsl aBTOPETPECCUOHHAs MOJENb, B
KOTOPOH ClIeAyIolee 3HaUeHNEe CTOKAa WIIM CPETHETOI0BOT0 pacxoja BOIBI ONpeeseT-
cs o ¢popmyne (1).

[Ipu HEMOCTATOYHOCTH WJIH OTCYTCTBHH MaTE€pPUAIOB HAOIIOCHUN MCTIONb3YyETCs
METO/I, OCHOBAaHHBI Ha pacCMpe/ieIeHUH CTOKA PEK-aHAJIOrOB WJIM MO TUIOBBIM paiiOH-
HBIM CXEMaM pacmpejeieHust cToka B roay. Haubomnee HanexxHOE pelieHre BOJ0XO035i-
CTBEHHBIX 3aJ]a4 00ecleuynBaeTCs MpH pacyeTe BHYTPUTOJOBOTO paclpeeseHus, Koraa
B KaueCTBE JUMHUTHUPYIOIIETO MPUHUMAETCS TIEPUOJ U CE30H, Ha MPOTSIKEHUH KOTOPHIX
HaOII0AI0TCs caMble HU3KHE PACXObI BOJIBI.

2. MeTtoabl mporHo3a pacupeaesicHuss U3MEHEHHUs BOJIHBIX PECYPCOB OCHOBBIBA-
I0TCSl Ha MCIOJIb30BAHUU BBIpaXeHUs (2), MO KOTOPOMY IMPOTHO3 OCYLIECTBISETCS Ha
oauH mar mo AaHHbIM O, Oy, ..., Oy N TPEABIAYIIUX HAOIIOJEHUN U MO JaHHBIM OC-
HOBHOTO (pakTopa V. OcHOBHOH (hakTOp, BIUSIONINI HAa U3MEHEHUE BOJHBIX PECYpPCOB
PEKH OYEHb TPYAHO OMPEACIHUTH, IOITOMY MPOTHO3 10 (2) O4YeHb TPYIEH, T.€. JJIs OTIpe-
neneHuss KodhPuuueHToB a;, i=I,...,n; b; i=I,...,m HEOQOCTATOUHBI JaHHBIC HaOIIOJE-
HUSL.

3. BHyTpuroaoBoe pacupeieiaeHue CcToKa NpeACcTaBiIsIeTCs B BUAE XPOHOJIOruye-
CKOTO M3MEHEHHUsI PacXOJ0B BOJBI MO MeCsIaM, TP HAIMYUHN JAHHBIX THIPOMETpUUE-
CKHMX HabmoaeHui 3a nepuoa He MeHee 15-20 set onpenensercs METOAOM KOMIIOHOBKH
Ce30HOB. MeToJ KOMIOHOBKM CE30HOB — OCHOBHOW CIOCOO pacyeTa KaJeHAApHOTO
BHYTPUIOJJOBOI'O pacrpeiesieHus ctoka. [1o MeToly KOMIIOHOBKHU ONpeneisieTcs Mexce-
30HHOE ¥ BHYTPHCE30HHOE pacipeeiieHUe CTOKA.

Hamu anst BHyTpUrogoBOro pacnpeielieHue CTOKAa UCIO0JIb30BaH METOJ CKOJIb3s-
HIET0 — CPEIHETO - 3HAUCHUS Ha ONpeeNeHHbIN nepuon (3).

3nech O JaHHBIM HAOMIOJIEHHs] BBIOMpAETCs TOJ MO 00ECIEeUYeHHOCTH BOJHBIX
pecypcoB, BbIOMpAETCS aHAJOT M ISl HErO BBIYUCIISETCS CTAaTHCTUYECKHE XapaKTepH-
CTUKHU CTOKa, CpeJHEE 3HAUEHUE pacxoda BOAbl U €ro CPeAHEKBAIPATHUYECKOE OTKIIOHE-
HUE.

[Io nanHOMY M€TOAY HAaMM PacCUYMTAHbl TPOTHO3HBIE U3MEHEHHUS PACXOJA0B BOJbI
Ha OCHOBHBIX BOJ[03a00pax W THAPOINOCTaX pPeKHu AMyaapbs HA MHOTOBOJHBIN, CpeIHE-
BOJIHBIM M ManoBoAHbIE roabl. Ha puc. 1 npuBeneHbl n3MEHEHHE TOPU30HTOB U PACCUHU-
TaHHBIC Pacxojbl Ha HaOMOAATEILHOM MOCTy TepMme3 B Tolbl pa3InyHON BOJHOCTH. B
Tabn. 2-4 mpuBeACHBI, HA OCHOBE aHAJIM3a MHOTOJIETHUX JAHHBIX, BO3MOXKHbIE U3MEHE-
HUSI pacXoJI0B BOJIBI TIO TUIPONIOCTAM M OCHOBHBIM BOJ03a00paM peku AMynapbs. 3Ha-
YeHHUs B0J103a00pOB OMpeesieHbl Ha OCHOBE aHalM3a MHOTOJIETHUX JAHHBIX B0/1032a00-
POB B rojiax pa3juyHON BOJHOCTH.
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a) MHOroBoAHbIN rof, obecnevyeHHocTb (Q=4000 m3/c - 20%, Q=2000 m3/c - 50%,

Qmax=7000 m3/c)
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6) B roabl cpeaHe BoaHOCTU, o6ecnevyeHHOCTb ( Q=2800 m3/c - 20%,
Q=1700 m3/c - 50% , Qmax=5500 m3/c)
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B) ManoBoAHbIN roa, o6ecnevyeHHocTb (Q=1800 M3/c - 20%, Q=1000 m3/c - 50%,
Qmax=2500 m3/c)
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Puc. 1. 'opu30oHTHI U pacxoabl BOAbI Ha HA0M0AaTeIbHOM nocty Tepmes
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Taoauua 2

HpOFHO3HLIe H3MEHCHUA PAaCXxo10B BOAbI HA OCHOBHBIX BOI[OS&ﬁOan H THAPOMOCTAaX PEKH AMy}Iapbﬂ B MHOT'OBOJHBII Ioa

50 % o6ecneuennocts Q =2000 m*'c MakcumanbHbiit pacXon Qma=7100 M/c Ha HIT Tepmes

He HIT Tepmes k. Kapa- KM | JIp3a | Kep- | PacuKep- | ABM Japra- HonTys- B3Xopa3z | B3Kapa I'lTKumua
Mecsu Ypo- Pac-
K KyM K 0 KU KH K HaTa MYIOH M K K
BeHb X0
I 182 1270 220 100 30 880 860 150 710 200 0 25 120
SHBaps 11 175 1250 230 140 20 860 810 190 620 200 0 25 120
111 178 1265 220 145 20 830 800 160 640 200 0 25 120
Dep- I 180 1350 230 145 20 900 880 160 720 400 0 29 240
paitb II 180 1340 270 140 20 850 900 140 760 480 27 25 240
111 178 1250 320 145 40 820 800 120 680 680 130 60 350
I 185 1290 320 120 40 750 720 80 640 880 230 135 353
Mapr 11 230 1660 300 120 40 900 890 80 810 1320 310 240 353
III 235 1880 270 140 50 1000 970 50 920 1350 290 445 524
I 232 1750 270 160 50 900 880 50 830 880 190 530 447
Amnpenb 11 218 1600 320 170 60 1000 980 100 880 750 80 370 257
111 245 2360 400 180 60 1520 1400 120 1280 720 80 260 257
I 290 2900 440 200 50 2200 2150 100 2050 1180 220 209 506
Mait 11 292 3550 480 210 60 2700 2570 120 2450 1570 300 450 598
III 295 3700 500 200 60 2800 2710 160 2550 1520 295 525 690
I 310 4230 550 200 50 3300 3120 220 2900 14200 270 620 560
Uronb 11 348 4530 580 200 70 3400 3380 280 3100 2040 270 645 820
III 378 5300 600 200 70 3980 3850 300 3550 2160 380 670 1160
I 385 6860 600 200 70 5600 4950 300 4650 2600 380 700 1220
Hrons 11 390 7100 600 200 70 5800 5760 300 5460 2700 370 780 1520
III 370 5850 600 180 70 4800 4760 280 4480 2340 340 740 1330
I 365 4880 500 200 80 3800 3750 270 3480 2190 340 730 1065
ABTYyCT 11 330 4350 500 160 70 3280 3110 260 2850 2170 330 590 1040
III 300 4100 500 160 70 3320 3170 220 2950 1820 275 250 940
Cen I 280 3500 400 160 60 2800 2760 100 2660 1110 200 85 570
T6pb 11 272 2620 400 150 60 1800 1760 80 1680 950 130 15 450
111 260 2420 310 150 60 1560 1510 60 1450 850 90 20 480




51

HII Tepmes

Mecsin He Ypo- Pac- k. Kapa- KM | JIp3a | Kep- | PacuKep- | ABM HMapra- HonTys- B3Xopa3z | B3Kapa TI'llKumua
K KyM K 0 KH KH K HaTa MYIOH M K K
BeHb X0/
Oxk- I 230 1620 300 120 40 1070 1020 60 960 700 85 30 480
T56pb II 220 1450 310 140 40 910 960 50 910 480 60 30 340
11 214 1280 310 130 40 780 750 50 700 480 40 30 390
I 212 1240 280 130 35 710 680 0 680 420 25 30 335
Hos6ps II 216 1310 270 130 35 810 760 0 760 420 5 40 330
11 205 1180 260 130 40 681 640 0 640 460 0 140 250
I 195 1150 250 110 30 670 640 20 620 460 0 200 275
Hexabpp | I 208 1280 230 110 20 900 940 80 860 480 0 200 250
11 204 1200 230 120 20 800 780 80 700 480 0 60 240
Taoauma 3

IIporHo3Hbie H3MeHEHHsI PACX0/0B BO/JbI HA OCHOBHBIX B0103a00pax U r'HAPONOCTaX peKH AMYAapbs B CpelHeBOIHbIN roj

50 % obecneuennocts Q =1700 M>/c. MakCHMabHBII pacxon Qum.—=4100 m’/c ma HIT Tepmes

Meesin He Tepmes k. Kapa- KMK Jip3a6 Kepkn = ABMK Hapra- HonTys- B3Xopa3 | B3Kapa | I'lTKunu
K Yposens | Pacxon KyM HaTa MYIOH M K aK
I 182 1120 220 110 30 640 30 480 200 0 25 120
SuBapb 11 185 1230 220 130 20 680 50 520 200 0 25 120
III 190 1280 230 130 20 630 75 420 200 0 25 120
Den- I 190 1300 250 140 20 620 110 390 400 0 25 340
- 11 205 1290 260 135 20 650 100 380 480 30 25 340
111 210 1255 280 130 40 670 110 380 680 130 60 350
I 202 1200 300 130 40 700 50 570 880 230 130 360
Mapr 11 215 1350 300 120 40 875 50 690 1320 310 240 360
III 230 1400 300 140 50 850 50 720 1350 290 445 520
I 246 1485 400 155 50 850 50 780 880 190 430 320
Amnpenb 11 252 1530 400 180 60 1120 100 980 750 80 370 280
111 284 1750 400 180 60 1135 100 1010 720 80 260 320
Maii I 290 2580 420 180 50 1840 140 1590 1180 220 220 480

II 318 3210 550 180 60 2290 160 1990 1570 300 450 620
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Mecsinn

Hronn

Hroas

ABryCT

Cen-
TAOpB

Ok-
TAOpB

Hosi6ps

He-
kabpp

He
111

11
III

11
III

11
III

11
III

11
III

11
III

11
III

Tepme3s
Yposenb | Pacxon
325 3407
322 3010
358 4120
352 3980
350 3870
345 3620
307 2525
302 2467
300 2194
282 2100
244 1684
254 1575
214 1284
195 980
200 889
199 942
196 951
191 984
193 1107
189 1173
193 1209
186 1325

k. Kapa-
KyM
480
470
520
520
520
520
520
500
500
460
420
380
380
300
300
300
300
300
300
260
240
220

KMK

180
180
180
180
180
180
180
180
170
160
120
130
110
100
100
100
100
100
100
100
100
100

JAp3ad

60
50
70
70
70
70
70
80
70
70
60
60
60
40
40
40
35
35
40
30
20
20

Kepkn

2890
3270
3220
3280
3050
2850
2900
2260
1380
1340
1050
980
710
620
600
640
630
580
680
840
920
930

ABMK

180
180
180
200
240
280
260
260
260
200
160
130
100
100
90
100
100
100
100
100
80
80

Hapra-
HATa
2480
2820
2820
3020
2710
2540
2450
2140
1310
1220
880
880
620
540
480
500
480
510
570
730
820
820

HonTys-
MYIOH
1520
1420
2040
2160
2600
2700
2440
2190
2170
1820
1110
950
850
700
480
480
420
420
460
460
480
480

B3Xopa3
M
295
270
270
380
380
370
340
340
330
275
200
130
90
85

B3Kapa
K
525
620
645
670
700
780
740
730
590
250
85
15
20
30
30
30
30
40
140
200
200
60

I'MKuma
aK
660
540
820
1160
1220
1520
1330
1065
1040
940
570
450
480
480
340
390
335
330
250
275
250
240
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Taoauua 4

HporH03m>1e NU3MECHCHUA PACX0d0B BOAbI HA OCHOBHBIX BO]IOSﬁﬁOan U THAPONOCTAX PEKH AMy}Iapbﬂ B MAJIOBOJAHBINA roj

50 % obecnevennocms Q =1300 m’/c. Makcumansuwtii pacxod Q,.=2500 m’/c na HII Tepmes

Mecsin He Tepmes k. Kapa- KMK Jip3a6 Kepkn AEMEK HMapra- HonTys- B3Xopa3 | B3Kapa | I'lTKunua
K | Yposens @ Pacxon KyM HATa MYIOH M K K
1 186 865 150 140 20 530 20 490 135 5 120 0
SIuBapb 11 176 854 120 120 10 530 50 460 136 5 80 20
I 174 812 150 140 10 480 70 360 132 5 90 30
Dep- 1 176 833 120 130 10 520 100 350 116 5 100 0
paith 11 174 794 120 110 10 510 100 360 253 5 100 145
I 164 825 110 100 30 560 100 420 877 170 180 350
1 171 703 125 110 30 420 40 380 1046 240 360 395
Mapt 11 173 704 150 130 30 380 50 360 1074 240 370 313
I 169 694 180 100 30 380 40 350 694 130 250 300
1 166 700 200 120 30 370 50 350 433 50 80 290
Anpenp 11 209 890 220 130 30 400 100 320 290 30 80 185
I 212 869 260 120 30 420 110 330 222 30 120 80
I 238 935 230 140 30 360 140 310 195 30 120 50
Mait 11 266 1100 260 140 30 630 160 450 162 30 60 60
11 316 1839 250 155 30 1330 180 1050 629 80 380 130
| 321 1829 300 170 40 1580 180 1250 769 125 463 220
Urons 11 347 2500 280 180 40 1980 190 1650 886 220 380 285
11 323 2086 300 210 40 1430 200 1450 975 245 320 290
| 320 1874 290 180 40 1370 240 1250 591 160 210 195
Urons 11 326 1968 260 190 40 1370 280 950 811 165 280 330
111 307 1701 280 180 40 1120 260 920 776 180 220 330
I 321 1636 260 190 40 1110 260 920 592 120 155 280
ABrycr 11 316 1854 270 200 40 1220 260 960 427 105 120 180
111 275 1299 240 180 40 820 200 760 481 100 120 220
Cen- I 246 1174 250 190 40 750 140 660 440 80 80 220
- 11 209 845 190 150 30 650 130 560 351 70 85 145
111 189 698 170 140 30 460 100 420 301 70 94 125
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Mecsn

Ok-
TAOpB

Hosi6ps

Hexabpn

p—

II
III

II
III

III

Tepmes
Yposens | Pacxog
167 619
162 603
160 586
160 623
170 694
164 754
155 598
160 608
169 774

k. Kapa-
KyM
270
300
300
270
270
230
150
150
150

KMK

130
110
110
110
110
120
120
110
110

Ap3ad

30
30
30
20
20
20
20
20
20

Kepku

320
280
270
240
280
280
310
350
365

ABMK

100
90
100
100
100
100
100
80
80

Hapra-
HaTa
320
210
200
180
180
180
200
240
250

HonTys-
MYIOH
246
196
194
194
130
130
155
102
102

B3Xopa3s
M
50
30
20
20
20
10
10
5
5

B3Kapa
K
60
40
40
28
30
25
25
25
25

I'mKumua
K
90
80
95
95
70
60
60
60
60
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Hcnonb3oBanue CTOYHBIX BOJ HA OPOLIEHHE - OUH
U3 nyTeil cMArYeHus Aepuuura OpoCUTEeIbHOU BOAbI
B YCJIOBHUSIX Y30eKHCTaHA

Mamatos C., Ymapos X.

CAHHUUPU um. B./I. Kypuna

Pactymiee cHMKeHHE BOJJOHOCHOCTH PEK, BBI3BAHHOE I100aTbHBIMU U3MEHEHUS-
MU KJIMMaTa C OJHOW CTOPOHBI U MU3MEHEHUE €CTECTBEHHBIX PEKUMOB CTOKA TpaHCrpa-
HUYHBIX PEK, KaK CJIIEICTBUE BOJIHON MOJUTHUKH COCEIHUX CTPaH C APYTroil CTOPOHBI BhI-
HyX/1aeT Y30eKUCTaH Ha MOUCK Pa3IuYHbIX MyTeH mpeooeHus neduiura BOIHbIX pe-
CYpCOB Ha OpOIIaeMBIX TMOJIIX CTpaHbl. I'eorpaduyeckoe pacmoiioxkeHue Y30eKucTaHa
peAoNpeeio Tak, 4YTO OCHOBHas 4acTh (10 80 %) ucnonb3dyeMbiX Y30€KHCTaHOM
BOJHBIX PECYpPCOB MOCTYIAET U3 COCEIHUX CTpaH. VICKyCCTBEHHOE PEryIHpOBaHHE CTO-
Ka TPaHCTPAaHUYHBIX PEK MPHUBEJIO K TOMY, UYTO YXK€ CETOJHS Ha OTPOMHBIX IUIOLIAISAX
OpOoIIaeMbIX 3eMelib ¥Y30EeKHCTaHa OIIyIIaeTCsl HeXBaTKa BOAHBIX PECYpPCOB B BETreTallu-
OHHBIN mepuoa. Tak, TepuIUT BOJHBIX PECYPCOB B BETE€TAIlMOHHBINA NIEPUO B OacceiiHe
peku CeIpapbsi UHOTJA JIOCTUTAeT A0 2,5 KM3/FOII, B OacceitHe pexu Amynapes 1,5-
3 km’/rox [2].

C npyro#i cTOpOHBI, OBICTPBIE TEMIIBI POCTa HaceJIeHUs Y30eKucraHa TpeOYIOT
yBEIUYEHUsI 00BEMOB CEJIbCKOXO035UCTBEHHON MPOIYKIMH, YTO BO3MOXHO TOJIBKO Ha
OCHOBE MHTEHCH(UKAIMKN MPOU3BOACTBA. HOo ycmemnHoe pernieHne 3Toro Bompoca B yc-
JIOBUSIX HalIel CTpaHbl BCErJa yIupaeTcsl B HEXBATKY BOJHBIX pecypcoB (OpOCUTEIbHON
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BOJIbI), UTO OMSTH-TaKU BBIHYXKJA€T UCKATh JPYTrue HETPAaJULIUOHHBIE UCTOYHUKU OpO-
HICHUS.

Jiis obecrieyeHUs] YCTOHYMBOCTH BOJOCHAOXKEHUS OPOIIAEMBIX TEPPUTOPHN B
HacTosIlee BpeMs npeanpuHumaercs pan mep. Cpeln HUX MOMCK HOBBIX, HETPagULIU-
OHHBIX MCTOYHUKOB BOJHBIX PECYpPCOB ISl OPOLICHUS SBJISIETCS OJHUM M3 aKTYaJbHbBIX
nyTel pelieHus TpoOIeMbl.

Kak m3BecTHO, B HACEJNCHHBIX MyHKTaX 00pa3yeTcs OrpoOMHOE KOJMYECTBO yC-
JIOBHO OYHUILIEHHBIX CTOYHBIX BOJ, CTOK KOTOPBIX B CTPAHE COCTABISET B LIEJIOM OKOJO
2,46 MiH M3/CyTKI/I. Bech 3TOT cTOK OTBOAMTCS TUOO B BOAOTOKH, 3arps3Hss UX, JIHOO B
€CTEeCTBEHHbIC MOHWKXEHUSI — HAKOMUTENH, OTKyaa 0e3Bo3BpaTHO ucmapsiercs. B ycrno-
BUSAX Y30€KHCTaHa 3TH BOJBI BIIOJIHE CMOTYT CTaTh JOTOJHUTEIBHBIM UCTOYHUKOM IS
OpOLIEHUs, TO €CTh MCIIOJIB30BAHHE UX HA OPOILIEHHE MOXKET CIOCOOCTBOBATH MOKPHI-
TUIO Ne(UIIUTA OPOCUTEIBHBIX BOJ B BET€TAIMOHHBINA MEPHO/I.

Hcnonb3oBaHue CTOYHBIX BOJ B CEIBCKOM XO3SIMCTBE M3BECTHO C JPEBHEHIINX
BpemEH (Pum, Adunbl, BaBunon u ap.). Ilons ans opomieHus CTOYHOM BOIOH cymiecT-
ByloT B ['epmanun (bynmay) emé c 1559 r., B Benukobpuranuu (3aunOypr) - ¢
1709 r., Bo ®pannuu (Ilapux) - ¢ 1868 r.; na Ykpaune (Onecca) - ¢ 1887 r., B Poccun
(MocxkoBckas o0sacTs) - ¢ 1898 r.

B Hacrosimee BpeMmsi Al OpOIIEHHUS CEIbCKOXO3SIMICTBEHHBIX 3€MENIb KOMMY-
HaJIbHbI€ CTOYHBIE BOJBI IIMPOKO ucnodb3ytorcs B Munuu, CIIA, WU3paune, Kumnpe,
Mekcuke U B psiJie Ipyrux cTpaH. B HEKOTOPBIX cilydasix Ha HY>KJIbl CEJIbCKOI0 XO3SHCT-
Ba HANpPaBJISETCS OCHOBHAS YacCTh CTOKAa XO3SWCTBEHHO-OBITOBBIX CTOYHBIX BOX. Tak,
OoJplIasg 4acTh CTOKOB MeXUKO ucnoibizyercs s uppuranuu 80 ThIC. ra 3eMJIH, 3aHs-
TOH, TTIaBHBIM 00Pa30M, JIOIEPHOM, MAaCOM, sSTAMEHEM U OBCOM [9].

B psane crpan (Kunp, U3pauns, Uopnanus, Ilepy, CaynoBckas ApaBusi) HalpaB-
JIEHHE CTOYHBIX BOJI HA OPOUIEHHUE SBJISETCS roCyAapcTBEeHHOM nmonutukou. Tak, Ha Ku-
pe Becb 0O0BEM CTOYHBIX BOJ MOCJE OYUCTKU HCIOJIb3YETCS Ha OpPOLIEHUE CEIbX03-
KyJIbTyp, a B M3paune ycTaHOBIEHO HECKOJIBKO COTEH OacceiiHOB M pe3epByapoB s
cOopa W MOBTOPHOTO MCIOJb30BAaHUS OYMILNEHHBIX CTOUYHBIX BOJ, O0OBEM KOTOPBIX B
2000 r. coctaBua okono 300 MiH M/rox. B sToit cTpaHe yrtunusupyercs 6oaee 70 %
BCETO rOPOJICKOTO CTOKa [4, 9].

B Poccuiickoit @eneparuu (MockoBckas 00JIacTh) Ha 3eMIIEIETbYECKUX TOJIAX
crounbiMu Bojgamu B 70-80-e rr. XX Beka opomaisoch OKOJIO 5 ThIC. Ta 3emenb. B Ha-
CTOsIILIEE BPEMSI CEIbCKOXO3MCTBEHHOE UCIIOJIb30BAHUE CTOYHBIX BOJ OCYIIECTBIAETCS
Ha miomaau 33 ThIC. Ta, a NMEPCNEeKTUBHbIE 00BEMBI CTOYHBIX BOJ JAJI UCIIOJIb30BAHMS
Ha OpOUIEHUE OIICHUBAIOTCA B 00beme 17,4 KM /ron [3].

[lonuB CTOYHBIMH BOJAMHU 3€JIEHBIX HACAXKJIECHHUM ILIMPOKO paclpoOCTpaHEH B
CIIA, Jlatunckoii AMmepuke, ABctpanuu, B crpaHax CpenuseMHoMOpbs U CeBepHOMU
Adpuxu [4].

CtouHBIE BOJBI MIHUPOKO UCIHOJB3YIOT OCOOCHHO ISl OPOILCHHS MapKOB, yJIHY-
HBIX Ta30HOB, HTPOBBIX TUIOMIAJIOK ISl TONIb(a, TPUIOPOKHBIX 3€JICHBIX TOJOC U JIPY-
TUX.

B Unauu u 'epmaHuy MIHMPOKO NPAKTUKYETCS BBIPAIIMBAHHE PHIOBI U BOJHBIX
pacTeHuii B MpyJlax ¢ UCMOJIb30BaHHEM cTOuHbIX BoA. B Kanpkyrre (MHaus) ¢ ncnoms-
30BaHUEM HEOUYHUIIECHHBIX OBITOBBIX CTOKOB M JINBHEBBIX BOJ B IIPYJlax pa3BoJAT Kapma u
tunsanuo. B ropone Mrouxen (I'epmanust) moutu 75 % OTCTOSIHHBIX CTOKOB OYHIIAETCS
B pbIOOBOAHBIX Tpyaax. B HOxHo-Adpukanckoil PecmyOnuke CTOKH MOCTYNMamT He
TOJIBKO Ha OPOLLIEHHUE U B aKBaKYJbTYpPYy, HO U Ha MPOMBILIJICHHbIE HYX/IbI [4].
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% OT Bcero o6 bema CTOYHbIX BOA

Mekcuka
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Caya. Apasusi

Puc. 1. Ucnonb30BaHne CTOYHBIX BOJI HAa OPOLIEHHE B CTPaHAX
JlaTuHckoilt AMepuku u ban:xknero Bocroka

(B mponeHTax oT 0011ero 00beMa CTOYHBIX BOJ)
(na ocroBe nanHbix ®AO, 2007 r.)

Hcnonp3oBaHue ropoACKMX CTOYHBIX BOJ JUISl OPOLIEHHsS KOPMOBBIX KyJIbTYp B
CeBepHoM MeMeHe MO3BONMIO YCTAHOBHUTH TONOKHTEIBLHOE BIMSHUAE TOPOACKAX CTOU-
HBIX BOJ Ha IJIOAOpOUE MouB [7].

B ycnoBusix Y30ekucrana ObUTH MOMBITKYA MCTIOJIB30BaHUS CTOYHBIX BOJ Ha OpO-
LIIEHUE CEJIbXO3KYJIbTYpP, B YACTHOCTH, CTOYHBIE BOJbI UCIOJIb30BAIIMCH JIJISl BO3/EJbIBA-
HUS XJIONMYATHUKA, KyKypY3bl, JIOLUEPHBI U APYTUX KYJIbTYyp pa3IMYHbIMHU HCCIEJ0BaTe-
asmu. Tak, U. Unbunckuit 1 M. AtabaeBa (1984), ncronb3yst [uist OpOLICHUS XJIOMYaT-
HUKa pa30aBIICHHbIE CTOYHBIE BOABI HaBOMICKOTO0 MPOMBINIICHHOTO Y3J1a, TOJIYYUIH
ypoxkaii Ha 12-20 % BbllIe, YeM B KOHTPOJIBHOM BapHaHTe (peuHas Bona) [5].

N.P. Ycmanos, T.41. babakananoBa u A.X. MyraBanues (1982) ycranoBunu, 4To
IIPY HUCIIOJIB30BaHUU CTOYHBIX BOJ ropoja byxapbl ypokaliHOCTb XJIOMYaTHUKA IMOBBI-
nraeTcs Ha 2-3 11/ra 1Mo CpaBHEHHIO C KOHTPOJIBHBIM BapHaHTOM (pedHast Boja) [5].

P.M. lOcynos, U.P. YcmanoB u U.I'. Mycaunosa (1985), ucnonb3ysi HaBO3HBIH
CTOK ISl OPOIIEHUS KYyKypy3bl M XJIom4aTHHUKAa B ChIpAApBIHCKOW 00JaCTH, JOCTHUTIIH
YBEIIMYEHUS YPOKAUNHOCTU BO3/IEJIBIBAEMBIX KYJIbTYD [J].

B.T. Jles, U.A. AmrypmeToB u 3.A. ApTyKMETOB IPHU HMCHOJb30BAaHUU CTOYHBIX
BOJ| >KMBOTHOBOJUECKMX M NTHULEBOJYECKUX KOMIUIEKCOB Ha OpPOLIEHUE KOPMOBBIX
KyJbTYpP TOJIYYWIH XOPOIIUN yIoOpUTENbHBIA 3 (HEKT MCIONB30BAaHUS CTOYHBIX BOJA U
YBEJIIMUYEHUE YPOKANHOCTU BO3/EIIBIBAEMBIX CEIbXO3KYJIbTYp [5].

B nenoMm, ncnosiab30BaHUE CTOUHBIX BOJ HAa OPOILIEHHE B YCIOBUSX PacCTyIIETro
nepunuTa BOJAHBIX PECypcoB B Y30eKHUCTaHe SBISETCS MEPCHEKTUBHBIM M aKTYaJbHBIM
HalpaBJICHUEM.
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B Teuenne 2008-2010 rogoB mpoBOAATCS MCCIAEIOBAHUS MO U3YUYECHHUIO BIUSHUSA
UCIIOJIb30BAaHMS CTOYHBIX BOJ (ropoaa depransl) [J1s OPOILIECHUS HA METHOPATUBHOE CO-
CTOSIHME OpOIIAEMOr0 Y4acTKa U Ha ypoKallHOCTh XJom4yaTHUKA. B paMkax uccienona-
HUSI TTOJIEBBIE OMBITHI MO UCIOJIB30BAHUIO CTOUYHBIX BOJ ISl MOJHUBOB XJIOMYaTHUKA MPO-
BOIUJIMCH B CJIICAYIOIIMUX BapHaHTaX:

e | - UCTIOJIBL30BAHUE CTOYHOU BO/IbI, pa30aBICHHON PEYHOM BOJIOW (COOTHOIICHHUE

1:1);

e 2 - UCTIOJIB30BAaHHUE HEPA30aBICHHON CTOYHON BOJIBI,
e 3 - HCIOJIb30BAaHUE PEUYHOM BOJBI B KAUECTBE KOHTPOJIS.

Pe3ynbTaThl MOJEBBIX ONBITOB MOKA3bIBAIOT, YTO MPHU UCIIOIB30BAHUM JJISI TOJIU-
BOB HEpa30aBJIEHHBIX CTOYHBIX BOJ IPOUCXOIUT CHUKEHUE YPOKAUHOCTH XJIOMYATHHKA,
a IIpU HCIIOJIB30BaHUM pa30aBlieHHBIX (cooTHomeHue 1:1) peuHoil Booil CTOYHBIX BOX
YPOKaWHOCTh XJIOMYATHHKA OCTAETCA MOUYTH Takou ke (27,2 m/ra), Kak B KOHTpPOJIE
(peunas Bona) (27,3 w/ra).

[Ipu ucronp30BaHMM Ha OPOIICHHE Pa30aBICHHBIX PEYHOU BOJOM CTOYHBIX BOJI
MEJIMOPATUBHOE COCTOSIHUE OPOIIAEMOT0 YUacTKa TaKkKe OCTA€TCsA TaKUM K€, Kak IMpu
HCIIOJIb30BAHUM PeUYHON BOJIbI. [10 M3MEHEHNI0 CyMMBI TOKCUYHBIX COJI€il B OYBE BapH-
AQHT CMEIIAaHHOM BOJbI SIBJSIETCS JaXKe JIyYIIUM, YEM B KOHTPOJIE U B BapHaHTE UCIOJIb-
30BaHUsI CTOYHOM BOJIBI, TaK KakK IMPU HCIOJb30BAHUU pPa30aBICHHONW CTOYHON BOJBI
CyMMa TOKCHUYHBIX COJIEd B OpOIlIAaeMOil MOYBE HE PacTeT, a B APYTUX JIByX BapUaHTaX
MIPOU30ILEI POCT.

Takum oOpa3oM, KCIOIB30BAHUE CTOYHBIX BOJ Ha OPOIICHHE B pa30aBICHHOM
(peuHOi1 BOOM) BUAC HE CHUKACT YPOXKAMHOCTH BO3/ICIIBIBAEMON KYJIbTYPhl U HE yXY/I-
[IaeT MEIUOPATUBHOE COCTOSIHHE OPOIIAEMOTO TOJIs, CIOCOOCTBYET MPEAOTBPAIICHUIO
nedunrTa OpoCUTEIBLHON BOJIBI MPU BO3JEIBIBAHUU CEIbXO3KYJIbTYp. IIpu 3TOM mpe-
JIOTBPAILIAIOTCS TaK)KE MOTEPHU YpPOXKas, BbI3bIBAEMbIE HEXBATKOW BOJIbI B BEreTallMOH-
HBIH niepro u obecreunBaeTcs cTa0UIbHOCTh CEbCKOXO03SIMICTBEHHOT'O MMPOU3BO/ICTBA.
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MoaenupoBaHue aJIbTEPHATHBHBIX CLIEHAPUEB
PAIlMOHAJILHOTO YIIPABJIeHUS BOAHBIMH pecypcamMu
O0acceilHa peku 3apaBIIaH

Copoxkun A.TI., Hazapuii A.M., I'annapos b.X.

HayuyHo-unpopmanuonnsii uenrp MKBK

B 0Oacceiine pexu 3apaBmaH (GyHKIMOHUPYIOT CIOXKHBIE BOJOXO03SICTBEHHBIE KOM-
IUIEKCHI, paboTa KOTOphIX B ocneanue 10-15 ner 3aTpyaHeHa u3-3a HapacTaHus neduiuTa
BOJHBIX pecypcoB. CHUTyaIlI0 MOYKHO YIIyYIIHUTh, €CIH TOBBICUTH 3(P(PEKTUBHOCTH HC-
M0JIb30BAHUsI BOJAHBIX U 3€MEJIbHBIX PECYpPCOB, CHU3UTh MOTEpU BOJbI. CyIECTBYIOT pe-
3€pBbI B PEryJIMPOBAaHUU BOJHBIX pECypcoB OacceiiHa M pa3BUTHUU THIPOIHEPTETHKU.

[Iporpamma paszButus rufpodHepreTuku Tamkukrucrana pazpadorannas emeé B Co-
BETCKOE BpeMms (IT0 KOTOPOW IUIaHupoBaioch crpoutenseTBo ['DC B 3apaBimanckom Oac-
ceifHe) He paccMmarpuBaia pasMenieHue mMansix ['DC, 4To OBUIO CBSA3aHO C CYIECTBOBAB-
i€ B TO BpeMsl CTpAaTerHed pPa3BUTHsI TMIAPOIHEPIETHKH, OPUEHTUPOBAHHOW TOJIBKO HA
KpYIIHbIE CTAHIINH.

[Ipn orpaHHuYeHHBIX COOCTBEHHBIX CpPEACTBaX TalKUKHUCTaHA CErofHS MOXKET
BCTaTh BOIPOC O MEPECMOTPE HEKOTOPHIX IPUOPUTETOB U CTPATETUU PA3BUTHUS TUAPOIHED-
retuku Tapkukuctana. [lpu aTom, cymiecTByomue 00beKThl THAPOIHEPTETUKH T aPKUKH-
CTaHa HE MOTePsJIN CBOETO 3HaueHus, Ooiee TOro, Mpu POCTe MUPOBBIX IIEH HA AJIEKTPO-
SHEPTHUI0, OHH CTAJH Jaxe Oojee 3QPeKTUBHBIMU. B TO ke BpeMs, He00X0IMMO ITOMHUT,
YTO aJIbTEPHATUBON OTIEIBHBIX KPYMHBIX BOAOXPAHWIUILHBIX TUApOy310B ¢ ['DC MoryT
ObITh Kackaabl Manbix ['DC, BbIpaOaTHIBAIOIIMX CYMMAapHYIO 3JEKTPOIHEPTHIO TOTO XKe
MopsIZIKa.

B paborax akagemmuka, 3aciayxxeHHoro nestens Tamxukuctana ['.H. Ilerposa [1, 2]
MOKAa3aHo, YTO TUAPOIHEPTeTUKA MIPU NMPABUIBHOM K HEM OTHOLIEHUU SIBJISIETCS HE TOJIBKO
HE KOHKYPEHTOM HppHUTalluy, HO, HA00OpOT, MOXKET OBITh €€ COIO3HHKOM. B 3TOM miane
kackanael Manbix ['DC TamkukucrtaHa MOryT cTaTh 3(O(PEKTUBHBIM pEIICHUEM, CHUMAIO-
LM BCE BO3MOXHBIE PUCKH Yy COCEEH 110 SJHEPTETUYECKOMY 3apETYIMPOBAHUIO CTOKA.

B naHHO# cTaTtbe MPUBOAATCS HEKOTOPBIE PE3YNbTaThl KOMIUIEKCHBIX HCCIEA0BA-
auit HUL MKBK nns 6acceiina pexu 3apaBiiaH, HalpaBJIeHHbBIX Ha pa3pabOTKy aHAIUTH-
YECKMX MHCTPYMEHTOB, MO3BOJISIIOLIUNX OLEHHWBATh AJIbTEPHATUBHBIE BAPUAHTHI PETYIHPO-
BaHU CTOKa B OacceifHe peku 3apaBlIaH.
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bbua nocrasieHa 3a7aya OLIEHKH MHOTOJIETHUX U BHYTPUTOIOBBIX PEXHMOB pabo-
Thl BOJOXPAHWJIMIIHBIX TUAPOYy3710B ¢ 'DC, KOTOpble NMpH COOIIOACHUU OIpEaeIICHHBIX
TpeOOBaHUI NPUPOJHOTO KOMILIEKCA, B PAMKAaX YCTaHOBJIEHHBIX JIUMUTOB, MAKCUMAJIbHO
YIOBJIETBOPSIM OBl MOTPEOHOCTH BOAOXO3AWCTBEHHOTO KOMILIEKCA, MPEJCTaBICHHOTO
IUTHEBBIM BOJOCHA0KEHUEM, THAPOIHEPTETUKON, OPOLIAEMBIM 3€MJIEIETTUEM U IIPOMBIILI-
JIEHHOCTBIO. YTpaBJIeHUE peXKUMaMHu paboThl BOJOXPAHMWIMIIHBIX THApoy3noB ¢ ['OC 3a-
KJIIOYAETCsl B BBIOOPE ONTUMAJIBHOTO TUIaHA!

Wei G=1k i=1,R (D

KOTOPBIH yIOBJIETBOPSIET UEIU YIIPABICHUS

F — max (2)

U CUCTCEMC OFpaHI/I‘leHI/Iﬁ
Cu(WGi) =0, n=1,u (3)
Q(Wg,)>0, s=1,p (4)

3neck: W, — ONTUMaibHbIN (pallMOHANbHBIN) 00bEM 3aperyIMpOBaHHOTO CTOKA (TIOIYCK
HIDKE BOAOXpaHWiIMIIHOrO ruapoysna ¢ I'9C umm kackaga ['DC), G - unaekc ruapoysia,
k - KonmMyecTBO THAPOY3JIOB, U, p - KOJMYECTBO OrPaHHYEHMIH, 1 - IIar pacyera (Mecs),
R - xonnuecTBO 1m1aroB (MecAlEB) B Mepuojie IUIaHUpoBaHus, F - neneBas pyHKus.

Orpannyenus (3) ONMUCHIBAIOT XapakTep (YHKIMOHUPOBAHUS CHUCTEMBI U MOTYT
ObITh IIPEJCTaBICHBI BO00ATaHCOBBIMU ypaBHEeHUsIMH. CucteMma (4) npencraBiseT co0oit
OTPaHUYEHUS Ha JIOMYCTHMBIE 00BEMBI paOOTHI BOJOXPAHUIIHIL, SKOJOTHUECKHE TpeOoBa-
HUS (TIOMYCKH) U Ap.

Monenupyemasi cuctema npeJICTaBlIeHa B BUJIE OPUEHTUPOBAHHOIO rpada, as Ko-
TOPOTO HalpaBJIEHHbIE JYTM COOTBETCTBYIOT 00BbEMaM: CTOKA PEKH B paCUETHBIX CTBOpPAX
- W; momyckoB u3 Bogoxpanuiuil - WV; Bonozadopa u3 pexu - WK; 60k0BO# mpUTOYHO-
ctu - WI; cOpoca komekTopHoro croka B peky - WCR; cOpoca B peky opocuTenbHON BO-
nel (¢ kaHanoB) - WKR; moreps ctoka - WP, a y3ibl - peuHble y4acTKH, BOJIOXPaHUIIUIIA,
MecTa CIMSHUS PEK, B KOTOPBIX MOTOKU PACIpeleNsaioTcs U A KOTOPbIX pelaroTcs Oa-
JIAHCOBBIE YpaBHEHHUSI.

Monenp peanu3oBaHa ¢ IOMOILBIO AJITOPUTMA, TO3BOJISAIOLIETO PACCUNTHIBATH BOJI-
HbII 0ajaHC BOAOXPAaHWIMIL U PEYHOU CHUCTEMBI [TOCJIEIOBATEIBHO IO YYaCTKaM CBEPXY B
HU3 110 TEYCHUIO PEK.

Jlig yyacTka pexu 0e3 BOoJOXpaHWIMIIA ypaBHEHUE BOAHOIO OajaHca 3aluChIBaeT-
Csl CIIeYIOIIUM 00pazoMm:

SW(N_UP, i) + XWI(L i) + SWCR(CR,i) + YWKR(KR,i) + YWV _OUT(V.i) =

N_UP € NNL Ie INL CR e CRNL KR € KRNL Ve VNL

= > WK(K,i) + XWL(L,i) + WP(N.,i) + W(N,i) Q)

K e NKL LeNLL
J171s BOAOXpaHUIHIIA!

WV _iN(V.i) = VV(V,i) + WV_OUT(V,i) (6)
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TW(N:D) = WV_iN(V.) 7
VK(V,i) = VN(V.i+1) (8)
VK(V.i) = VN(V,i) + VV(V,i) ©9)
VN(V,i=1)=VNI(V) (10)

rae: VV(V,i) - 006béM HamomHeHus (+) wim cpabotku (-) Bomoxpanuiuiia, VN(V,1),
VK(V,i) - Hamo/IHeHNEe BOJOXPAHWIIUIIA B HaYaje U KOHIIE Mecsa. 31eCh UHACKCHI, 00b-
€KTBI, M CBSI3U L MeXIy 00BEKTaMH COOTBETCTBYIOT O0O3HAYCHHUSIM, IPHHSATHIM TIPU OIH-
CaHHMHU CTPYKTYPHOTO OJIOKa.

Bonozabopsr u3 peku WK cyMMUpyIOTCS TIO arperipoOBaHHBIM BOJOXO3SICTBEH-
HbIM palioHaMm - K UR:

K_UR(UR,i) = WK(K,i) (11)

K e URKL

CymmapHnsblii cOpoc Bo3BpaTHBIX BOJ M3 30HbI mmanuposanusi UR R pacnpenenser-
Csl II0 y4acCTKaM PEKU:

UR_R(UR,i) = YWCR(CR,i) + SWKR(KR,i) (12)

CR € URCRL KR € URKRL

Bbananc BOAHBIX pecypcoB AJIs 3aperyJIUPOBAHHOTO y4acTKa (BOJOXPAHUIIUIIE) BbI-
YUCIIAETCS IIPU YCIOBUMU:

Vmax(V,i)ZV(V,i)ZV min(V’i) ( 1 3)

r71€: Vinax(V,1), Viin(V,1) - MakcHMalbHbIC 1 MHHUMAJILHBIC JOMYCTHMBIE 0OBEMBI HAITOJ-
HCHHS BOJIOXPAaHUJIHIIL.

Jlnist ygacTKa PeKH JJOJDKHBI BBIIOJIHATHCS OTPAHHYCHHUS
Winax (N,D)ZW(N,1)=W pin(N,1) (14)
rae: Wiax (N,1), W in(N,1) - MakcuMallbHbIE 1 MUHUMAJIbHBIE 00BEMBI CTOKA B PEKE.

Pa3zpaboTana KoMIbIOTEpHAs NIPOrpamMMa, peaan3yromas MaTeMaTHYECKY0 MOJIENb
(1)-(4), xoTOPYIO MOXHO UCIIOJIB30BATh JJIS aHAJN3a AJIbTEPHATHUBHBIX CLIEHAPUEB PETYIIH-
POBaHUS U paclpeieeHus CTOKa, ¢ 1EJIbIO:

e [lnaHupoBaHMs paclpelleleHus] CTOKa MEXAy MOTpeOUTeNs MU U BOAOINOJIb30BaTE-

JSIMH.

e [lmanupoBaHus pexxuMOB pabOTHI BogoxpaHmwiuil 1 ['9C B c€30HHOM U MHOTOJIET-

HEM paspese.

e CocraBneHHs BOJHBIX 0aTaHCOB YYaCTKOB paclpeieIUTeIbHON CeTH.
e OrmeHKHN BOJO0OOECTIEUEHHOCTH PaiioHOB (BOAOXO03SIICTBEHHBIX 30H).
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JlomoHUTENbHBIE BO3MOYKHOCTH KOMIIBIOTEPHOM MPOrpaMMbl (I0JIb30BATEIHECKOTO
uHTepdeiica):

e [loaxmroyeHue/oTKIIOYEHNE HOBBIX BojgoxpaHuiauil U ['DC (¢ Ha3HaueHHWEeM Mak-
CUMAaJIbHBIX PETYJIHUPYIOIUX EMKOCTEN) ISl peKU 3apaBIlaH U €€ MPUTOKOB.

° HOILKHIO'—ICHI/IG/OTKJ'IIO‘-IGHI/IG pPeKHUMa ONITUMHU3ANU PETYJIUPOBAHHA CTOKA, HA3HA-
YeHHE PEKUMOB pabOTHl BOAOXPAHIIIHIIL TTOJIH30BATEIEM (MMHUTAITHS ).

e Bpoa QyHKIMI pyclOBBIX NOTEPH/(HUIBTPAMOHHOTO IPUTOKA B PYCJIO PEKHU MOJIb-
30BareseM, ¢ BO3MOKHOCTBIO TOCIIEAYIONIEH KOPPEKTHPOBKH.

e BBoa KO3} PUIHMEHTOB ype3KH JUMHUTOB Ha BO03a00pHI.

e BBoj orpaHuueHuil N0 CAaHUTAPHBIM/3KOJIOTHYECKUM MOITyCKaM.

Hamu Obimu BoITIONTHEHBI uncieHHble MoaenbHble 1 [ IC uccnenoBanus mo cpas-
HUTEJIBHOM OLIEHKE MOKa3zaTesied KpyNHbIX BogoxpaHuiuul ¢ I'9C M ux anbTepHATUB —
kackaznoB Majbix ['OC, nMeromux BoJOXpaHWIUIIA C MAJIBIMU PETYJIUPYIOLIUMU EMKOCTSI-
mu. Hampumep, Ha yuyacTke miuaHupyemoro pacnonoxenus Matuunnckoi ['DC Obina uc-
clie/loBaHa BO3MOXHOCTh pacrosiokeHus Maibix ['DC 1 u 2 B 1ByX BapHaHTax — JepUBa-
[[MOHHasA cxeMa, 0e3 aepuBanuu. [Toctpoeno 6onee 200 monepeyHbIX CEYSHHUM PEKH, IPO-
NOJbHBIE TPOQHIN, CXEeMBbI pa3MelieHus anbrepHaTuBHBIX [DC. Hcmoms3oBaHbI IMpo-
rpammbl AutoCad, Surfer u GIS. ITogoGHbIe paGOTHI BBIOJHEHBI U Ul yYacTKa IUIaHU-
pyemoro pasmemenus Jynynunackoit I'9C (puc. 1). CpaBHenne BapuanToB (Tadma. 1) moka-
3bIBaeT 3PEKTUBHOCTH AITEPHATUB (CTPOUTENBHBIC 3aTPAThl HE OLIECHUBAJIKCH).

IIpu ouenke BomomorpeOneHus: Ta/PKUKUCTaHA CIEIyeT MMETh B BUAY, YTO IO
“Cxeme KOMIUIEKCHOTO UCIIOJIb30BaHUsl U OXpaHbl BOAHBIX PECYpCOB p. AMyAappu’” Ha J10-
mo Ta/PKUKHCTAaHA IPUXOANTCS 9.9 KM® BOJBI, W3 KOTOPBIX HA MECTHBIC HCTOUHHKH (K KO-
TopbeIM 10 “Cxeme” oTHOocuTcs 3apasman) — 0,4 kM. Takum o0pa3om, 6e3 mepecMoTpa
JTAHHOTO BOJIOJICJIEHUS U COTJIACOBAaHUS HOBOI'O, YBEJIMYUTH CBOIO JIOJIIO 10 3apaBIlaHy B
0.4 kM B rog TamKuKUCTaH HE JOJDKEH.

OcHOBHbBIE PHUCKHU YNpaBICHUS BOJHBIMH PECypcaMy peKH 3apaBllaH CBSA3aHbl C
KOJIeOaHUSIMU CTOKa, KOTOpble B Oyayiiem OyayT MeHee Mpeackazyembl MOJl BIUSHUEM
KJIMMAaTH9IeCKOTO (paKTopa, a TAaKXKe C aHTPOIIOTeHHBIM ()aKTOPOM - BO3MOXKHBIM YBEJIHYe-
HUEM BO/03a00pa M M3MEHEHUEM peXuMa PeKH 3apaBIllaH U €€ MPHUTOKOB BOJOXPaHU-
munHeiME Tuapoysnamu ¢ '9C (SBanckas ['DC, Matunnckas ['DC, dynynunckas ['2C).

Bonoxpanunumia, Bxonsuee B cocraB SABanckoi ['DC, Matuunckoit I'DC, dyny-
muHckor ['DC, cMoryT 3aperyiaupoBarh CTOK PEKH 3apaBiliaHa M0 YHEPreTHYECKOMY Tpa-
¢buKy B CE30HHOM pEXHME, U CO3AaTh HUCKYCCTBEHHOE MaJlOBOJLE B Beretauuio aisi Pec-
nyOmukn Y30ekuctan. HacKoiabKo BEITMKO MOXKET CTaTh SHEPreTHYECKOe BIMsSHUE SIBaH-
ckoit 'DC,0yaer 3aBUCETh OT eMKOCTH 3TOT0 BOJIOXPAHUIHIIA.

Ecin npunsts BapuanT B 300 mta.m® (onenka HAL] MKBK), To BomoXpaHmHIIE,
MaKCUMaJbHO Cpa0aThiBasCh K BETreTaIlMIO, MOXKET U3BATH B MEPBbIC MECSIIbl BEreTalluu
(ampenb, maif) okoso 30 % ecTecTBEHHOTO CTOKa, CO3/1aB COOTBETCTBYIOIIUN Ne(UIIUT BO-
1wl [Ipu aTOM, B anpesne npuTok K PaBaTXxomKUHCKOMY I’y MOXET ObITh YMEHBIICH /10 Hy-
NS MITA, B JTy9IIEM CIIydae ObITh He Bhime 50 M°/ceK. DHEpreTHIecKoe epeperyTupoBaHie
cToKa BoaoxpaHuiuileM SBaHckoil ['DC mpuBeAeT K yBEIMYEHUIO CTOKAa B MEXBErera-
U0, OJTHAKO M3-32 OTPAaHUYEHHBIX PETYIHPYIOINX BO3MOKHOCTEH BOJOXpaHUIHIL Y30e-
KHCTaHa MOJHOCTBIO MEPEXBAaTUTh 3TOT CTOK HE yAAaCTCs, a 3HAYUT MOJHOCTHIO UCIOJIB30-
BaTh €0 B BET€TALUIO [l HPPUTALUH.
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Puc. 1. IlpogoabHublii npodguab pexkn 3apaBuian (ydactok 1)
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Puc. 3 J/Inneiinas cxema 0acceiiHa pexu 3apaBuian

B cnyuae peanuzauuu npoekra no SIBanckomy r/y, npeaycMaTpHUBaroOIIeMy CTPOU-
TENBCTBO MPPHUTALMOHHOTO TOHHES PacxogoM 50 M’/CeK IS OCBOGHHS HOBBIX 3EMEINb
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Tamkukucrana B Ypa-Troourckoit nonuae (100 Twic.ra), nedhunur Ha Tepputopun Pec-
nyOnuku Y30ekuctan MoxeT Bo3pacT Ha 0.6 KM’ B TOJ HIIH B cpenHeM Ha 10 % ot Tpe-
Oyemoro Bojo3abopa (Ipu HEPABHOMEPHOM pacClpeesieHHH AePUIMTa M0 BPEMEHH OH
MOJKET BO3PACTH JUIsl OT/IEIBbHBIX MECSALIEB B HECKOJIBKO Pa3).

B cnyuae crpoutenbctBa Matunnckoit ['DC, umeromieil mo npoekTy BOJOXpPAaHHU-
JINIIE TIONIE3HOH eMKOCTBIO 0.8 KM®, PHCK CHIDKCHHS BOJOOOECIICUCHHOCTH B BErETALIHIO
st PecrryOnuku Y306ekucTtan Bo3pactaer. JJaHHOe BOJAOXpAaHMIIMILE B COCTOSIHUU 3HEPre-
TUYECKHU 3aperynupoBaTb 20-25 % BeretallmoHHOro cToka peku 3apaBiiad. Eme 60ombumii
yiiepO MOXET HaHeCTU CTPouTeNbCcTBO JymynuHckoi ['DC ¢ BogoXpaHUIUIIEM MTOJIE3HOM
eMKOCTBIO B 1.6 kM.

BriBoabI

CeronHsi MCMONB30BaHNE BOAHBIX PECYpPCOB PEKH 3apaBIIaH MEXAy TaIKUKHCTa-
HOM U Y30€KHCTaHOM HE OTOBOPEHO HUKAKHUMH JOTOBOPAMH WIIHM COTJIAIICHUSMU. B TOXe
BpeMsi, COBPEMEHHOE CyMMapHOe BOAONOTpedieHue B 6acceitne moutu B 1,3 pasa npeBbl-
[IaeT MOCTYMAIONMIMKA CloJia CTOK. B Oymymiem cutyamus MOXXeT OCIOXKHHUThCA. [losTomy,
HEO0OXOJMMO MHUIIMUPOBATH MPOEKTHI, CHUKAIOIINE HEMPOU3BOAUTEIbHBIC MOTEPU CTOKA
Y PUCKH I10 PETyJIUPOBAHUIO CTOKA.

Jlnsa pa3paboTku 3pPEeKTUBHBIX MEPONIPHUATHI pa3BUTHS THIPOIHEPTETUKU TamKu-
KHCTaHa B OacceitHe peku 3apaBIliaH, HEOOXO0UM KOMILUIEKCHBINA aHanu3 pasmerierus [ 9C
U aJbTEPHATUBHBIX CIIEHAPUEB PEryIupoBaHus cToka. HeoOXoaumoii cocTaBstomen 1aH-
HOro aHann3a noJnkHEI ctaTth | MC-uccnenosanusa. Takue ucciaeqoBaHus O3BOIAT 000C-
HOBaTh HOBYIO 3 (eKTUBHYIO0 cxeMmy pa3MmernieHus Manbix [ 9C COOTBETCTBYIOIIYIO CEro-
THSITHUM PeansM U pa3padoTaTh ¢ HCIOIb30BaHUEM KOMIIBIOTEPHON Moienn 3 (HeKTHB-
HBIE€ PEKUMBI PEryJIUPOBAHUS CTOKA BOAOXPAHUIIUIIIAMHU.

Jlureparypa

1.ITetpos I'.H. IIpoGnemMbl HCHONB30BaHUS BOAHO-IHEPreTUYECKHX PECYpPCOB
TpaHcrpaHnyHbIX pek B L{A u mytn ux pemenuns. ymanoe, 2009 r.

2.IletpoB I'.H. I'maposHepretuka u €€ pojp B PErHMOHAIbHOM MHTErpallMd CTPaH
IJA. EBpasuiickas s3xoHOMuUYeckasi uHterpauus. Hayuno-ananutuueckuii xypHai. EABP,
Anmarter, Ne 4, 2009 r.
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JKOHOMHUYECKHE MPO00JIeMbl B ACCONUANUAX BOAONOTPeOnTE e
Depraickon J0JUHbI U YTH UX PellieHU s

ITnnxacos M.A.

Hayuyno-ungopmaunonnsiii uentp MKBK

B pamkax nmpoekTa HHTErpUpOBaHHOIO YHPABICHHs BOJHBIMU pecypcamu Depras-
ckoil nonusbl («MYBP-®eprana»), ocymecrsisemoro HUL] MKBK u MexnyHaponHbim
WHCTUTYTOM T10 yIIpaBJIeHUIO BOAHBIME pecypcamu (MBMU) npu huHaHCOBOM MOAIEpKKE
[IIBeiinapckoro ympasieHus 1O pa3BUTUIO U coTpyaHudectBy (SDC) B Tpex cTpaHax —
V36ekucrane, Tamkukucrane n KeIprei3ctane, paccMaTpuBarOTCsl OpraHu3anus U QyHK-
[IMOHUPOBAHKE acconuanuii Bogonorpedbureneii (ABII).

Baxueim ycnoBuem co3ganus ABII B ycnoBusix UYBP sBisiercst ux opranuzanus
0 THAPOTpapUUECKOMY NPHUHIHUITY, TO €CTh OpOIIAeMbIC 3€MJIM BOJOIOJIB30BATEICH
JOJIKHBI OBITH pa3MelIeHbl BOKPYT KaHaJIOB BTOPOTO U MOCIEAYIOIIETO MOPSIIKOB, obectie-
YUBas yCJIOBHS PAllMOHATILHOTO YIPABICHUS U UCTIOIb30BAHUS BOJHBIX PECYPCOB.

B co3mannbpix u pyskmuonupytomux ABIT umeercs psa ocTpeix mpobiiem, cpenu
KOTOPBIX HaJIM4YKE MpaBOBOM 0a3bl o opranu3anuu 1 GpyHkiuuonupoBanuio ABIIL.

K nactrosmemy Bpemenu 3akon «O06 ABII» umeercs B Keipresckoii Pecry6nuke u
Pecriybnuke Tamkukucran, a B Y30ekucrane no Bonpocam ABII pykoBoactyrotes Ilo-
cranoBieHueM Kabunera MunnctpoB Pecry6nuku Y36ekuctan Ne 8 ot 05.01.2002 roma
«O Mepax Mo peopraHu3alnu CEIbCKOXO03SMCTBEHHBIX NPEANPUATHIA B GepMepcKue Xo-
3IMCTBa» W HOBBIM 3akoHOM PVY3 or 25.12.2009 roga «O Boje M BOJOIOJIH30BAHUMNY, B
KOTOpOM IpenycmarpuBaercs, uto ABII — HerocyaapcTBeHHass HEKOMMeEpUeCKasi OpraHu-
3alus, co3JaBacMasi BOJONOTPEOUTENSIMU — IOpUAMYECKUMH JulaMd. OHU CO37aroTcs
NPEUMYIIECTBEHHO MO TUAPOrpaduuecKoMy HPUHIUITY, CTPOST CBOM OTHOILICHHS KaK C
BOJIONOTPEOUTENSIMU, TaK U C BOJAOXO3SIICTBEHHBIMU OpraHU3alMsIMU Ha OCHOBE JOTOBOP-
HBIX OTHOLLIECHHM.

B 3akone ormeuaercs, yto ABII ycranaBnmuBaeT TUMUTHI 711 PEPMEPCKUX U JEX-
KAHCKUX XO3SUCTB M YTO IUIAHBI BOJOMOJIB30BaHUS Il HUX COCTAaBJISIIOTCS U YTBEpXKaa-
I0TCSl aCCOLIMALMSMU BOIONIOTpeOUTENEH.

[Ipu co3nanuu u pyHkuronnpoBanuu ABII BbIsIBIEHBI ClieAyIONIMe TPOOIEMBbI:

e B opranuszoBaHHbiXx ABII He mpenycmaTpuBaercss rocynapCTBEHHasl MOJAEPIKKa
JUISL CO3/1aHUS MaTepUaIbHO-TEXHUYECKOW 0a3bl, peaduiauTaluyd BHYTPUXO3AHUCT-
BEHHBIX UPPUTAIMOHHO-MENUOpaTUBHBIX cucteM ABII;

® HE pelIeHbl BOMPOCHI MPEAOCTaBICHHs JbTOTHBIX KpeauToB ABII mis mpuoOpere-
HUS TEXHUKH;

® HET MHCTUTYTa «PbIHKA CHIKOHOMJIEHHBIX BOJHBIX PECYPCOB» CO BCEMH BBITEKAIO-
MMM [TOCJIEJICTBUSIMU;

e npuycaaeOHbI YYaCTKU BOJOMNOJB30BaTENeH He 0OBEANHEHBI B aCCOLMALMU TPU-
ycaneOHBIX XO3SHMCTB C MOCIEAYIONIMM UX B3aMMOJICHCTBHEM HA JIOTOBOPHBIX Ha-
yayiax ¢ ABII;
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B YIIPABJICHUSAX UPPUTALMOHHBIX CUCTEM (MU B bacceiHOBBIX yNpaBiIeHUSX UPPU-
TallMOHHBIX CUCTEM) HE CO3/aHbl CIELMaIbHbIE MOAPA3JCICHUS MO TMOAAEPKKE
ABII 1 cOOTBETCTBEHHO HE OmpeaeneHbl UX (PpyHKIUH (TepedeHb 1 00beM OKa3bl-
BaeMOW HMMH TIOMOIIM) U COOTBETCTBEHHO YCJIOBHUS (PMHAHCOBOTO OOECIICUCHUS
ATOTO MOAPa3ACICHUS;

3augactyto nepconan ABII e chopmupoBan n3 npodhecCHOHAIBHBIX KaAPOB THAPO-
TEXHHUKOB, MEJIHOPATOPOB, SKOHOMHUCTOB U Jp. JlJis X 3aKperuieHus He CO3/aHbI
IMMPUBJICKATCIILHLIC YCIIOBU,;

He Bcerga B ABII co3zmaercs onTtuManbHas OpraHU3allMOHHAsE CTPYKTypa B COOT-
BETCTBUU C HOPMATUBHBIMU MOTPEOHOCTSIMH B CIIELUATHCTAX;

B ABII HeT J0CcTaTOYHOTO KOJIWYECTBa TUAPOIMOCTOB, HEOOXOMUMBIX Ui oOecre-
YEeHHsI KOHTPOJIS TI0 BOJIOIIOJIB30BAHMIO M MTPUMEHEHHIO PACYETOB 3a BOIY MO 00b-
€MHOMY IPUHIUITY UJTU 110 ABYXCTaBOYHOMY Tapudy.

Kpome ykazaHHbIX npoOieM, BeCbMa aKTyajbHbI MPOOJIEMBI, CBSI3aHHbIE C (pUHAH-

COBO-PKOHOMHUYECKON yCcTOMYMBOCThIO (pyHKIMOHUpoBaHus ABIIL. Otot G0k yBsi3bIBaeT-
Cs1 CO MHOTUMH (PMHAHCOBO-3KOHOMUYECKMMHU BOIIPOCAMH, & HMEHHO:

HanmuueM B ABII o0ocHOBaHHOTO OW3HEC-IJIaHA, YYUTHIBAIOIIETO 3aTPAThl IO
co3aHuio (DOHIIOB CTUMYJIMPOBAHHSI, AMOPTHU3AIIMH OCHOBHBIX CPEJICTB, PE3EPBHO-
ro ¢onxa,

B3aMMOpACUEeThl C BOJOIOJIB30BATEIIMH HEOOXOIMMO MEPEBECTU C IMOT€KTapHOTO
Ha 00BEMHBIN MM IBYXCTaBOYHBIA TapuQ;

OYEHb BaXXHO, 4TOOBI Tapud 3a okazbiBaeMble yciryru ABII yuuTsiBan Bce 3aTparthl,
IpeayCMOTPEHHBIE B OM3HEC-IUIAHE, a TAK)KE TOXOTHOCTh CEJIbX03KYJIbTYp M Haca-
JKICHUI,

pelyCMOTPEHa JIU JOMOJHUTENbHAs TUIaTa ¢ BOJONOTpeduTenei 3a cuer odecrme-
yeHust ycayramu ABII «1OBTOpHBIX KyJlbTyp» NPH UCIOJIB30BAaHUU IUIOLIA/IEH, OC-
BOOOJKJIEHHBIX OT 3€PHOBBIX KYJBTYp (TI0CiIe yOOPKHU 3epHA);

uMmeet a1 ABII nocTaTouHO TEXHUYECKUX CPENICTB JIJIsl OKA3aHUS YCIIyT Ha CTOPOHE
U YYHUTBIBACTCS JIM 3TOT (PaKTOp MPHU YCTAHOBJICHUHU Tapuda 3a OKa3bIBaeMbIe YCIIy-
TH;

AKKyMYJIUPYIOTCS JIM CPEACTBA HA AMOPTHU3ALIMIO OCHOBHBIX CPEJCTB U PE3EPBHBIN
¢doun B ABII;

MOCTYMAarOT Jin cpeacTBa Ha cueT ABII kak 1o cueram BojonoTpeOuTeNeH, Tak U 1o
TpaHIllaM B 4acTu oryaThel 3a yciuyru ABII B cpoku 1 mperyCMOTpPEHHBIX 00beMax;
KakoBa TUHAMMKa JAEOMTOPCKOM M KpeauTopckoi 3amomxeHHoctd ABII u name-
YEHHBIE MEPU K UX CHUKEHUIO;

OXBA4€HBI JIM MOJHOCTHIO JTOTOBOPHBIMHM B3aMMOOTHOIIEHHUSIMU U COOTBETCTBEHHO
wiatoil 3a ycinyru ABII Bomomonbs3oBarenu mnpuycaneOHBIX XO3MiCTB, JaYHBIX
Y4aCTKOB U IPOYHX.

Cy1iecTBEeHHBIM UCTOYHHUKOM TIOTOTHEHUST JOXOAHON YyacTu Orokera ABII siisi-

eTcs MjiaTa BoAoNojb3oBarenel npu odecneueHnn yciayramu ABIT «TOBTOpHBIX KyJlbTyp»
U B 3TUX CIIy4asX HEoOXOJUMO YCTAaHOBMTb, KaKu€ JTOTOJIHUTEIBHO YCIYTru obecreynBa-
forcst ABIL. PaGora B 3TOM ciydyae HAUMHAETCS ¢ COCTABICHMS HA 3TU LIEJIM IUIaHa BOJIO-
MOJIb30BaHUs U 3aKJIIOYEHHUS JTOMOJIHUTEIbHOro noroBopa Mexay ABII u Bononosis3oBa-
TEJIIMU C YKa3aHUEM YCIIOBUH U CyMMBI OIUIATHI.



70

[Ipyu HamUuUUKM TOCTAaTOYHOIO KOJIMYECTBA TeXHUUYECKUX cpeacTB ABII moxer oka-
3bIBaTh YCIYTH C MCIOJb30BAHUEM CBOMX TEXHUUYECKHX CPEACTB Ha cTopoHe. Jloxon, mo-
ayyaemblid ABII oT Takoil AesITeENbHOCTH, HAMIPABIISIETCA HA CHUXKEHUS Tapu(OB 32 OKa3bl-
BAaE€MbI€ YCIIYyT'M CBOMM BOJIOIOJI30BATENSAM.

Becpma cymiectBeHHBIM (haKTOpOM, 00ECTIEUMBAIOIIMM BOCIIPOU3BOJCTBO OCHOB-
HBIX CPEJCTB ¥ (PMHAHCHPOBAHHE 3aTPATOEMKUX MEPOIPUSITHIL, sBiseTcs co3ganue B ABII
(doH1a aMOPTU3aLUU U PE3EPBHOTO (POHAA.

Jlng ux cozgaHusi He0OXOIMMO TIPEIYyCMOTPETh 3aTPAaThl, C OJTHOM CTOPOHBI, B OU3-
HEC-IJIAHE U COOTBETCTBEHHO aKKyMYJIHMPYIOTCS CPEACTBA Ha CIELUAIbHBIX cueTax B OaH-
ke. Jnsa dopmupoBaHust U pacxofoBaHus pe3epBHOro (Gonaa Hamu npexycmorpeno «Ilo-
JoxeHne o pesepBHOM (ouae ABII», B KOTOpOM mperycMOTpEeHBI ICTOYHUKN 00pa3oBa-
HUS pesepBHOro (ouaa 3a cueT B3HOCOB wieHOB ABII, oTuncneHnii oT x03pacueTHBIX
cTpyktyp ABII 1 npourie HCTOUHUKOB.

Pe3epBHBIiT pOHT MOKET pacX0A0BATHCS MIPHU:

JTUKBUIAINY aBapuii Ha oObekTax ABII;

IPOBEJCHUH 0€30TyIaraTesIbHbIX PEMOHTHBIX padoT;

npuoOpeTeHun TexXHukn ast Hy k1 ABIT;

OCYIIIECTBIICHUH 3aTPATOEMKUX MEPOIIPHSITUH, CBI3aHHBIX C peaduiuTanuei opo-

CUTEJIBHON U MEIMOPATHUBHBIX CETEH, METMOPUPOBAHUU 3E€MEIIb, TPOBEACHUM Ka-

MUTAIbHBIX PEMOHTOB U T.J.

e Yro0Onl 00ecnieunts ABII HafgeKHOM MIaTEXKECITOCOOHOCTRIO, HEOOXOAUMO:

® OXBAaTUTH IMOJHOCTHIO JIOTOBOPHBIMH COOTHOLICHHUSIMHU M COOTBETCTBEHHO IUIATOM
3a ycnyru ABII He Tonbko ¢ GpepMepcKUMU, NEXKAaHCKUMH XO3sIICTBaMH, HO U C
BOJIONOJIb30BATENSIMU NPUYCATEOHBIX XO3SHCTB, TAYHBIX YYACTKOB U POYMX;

® [IPEeayCMOTPETh MOHUTOPUHI MOCTYIUIEHUs cpeacTB Ha cuer ABII He TonbkO 1O
cderaMm BOJIONIOTpeOUTENeH, HO U 10 TpaHIIaM B YacTu omaThl 3a yciyru ABII mo
CTPaTEeruuecKuM KyJabTypaM — XJIONKY U 3€pHY;

e o0ecrneuynTh MOHUTOPUHT JIEOMTOPCKOW M KpeauTopckoi 3amomkeHHoctd ABII ¢
TEM, YTOOBI TAPAHTUPOBAHHO MOJIYUYHUTh CPEJCTBA MO 1EOUTOPCKON 3a10DKEHHOCTH
B COOTBETCTBHMHM C aKTaMH, B KOTOPBIX BOZOIOJIb30BATEIN 00A3YIOTCS OIIATUTh UX
K OIIPE/ICJICHHOM AaTe.

[Tonmyuenue cpeacTB o AeOUTOPCKOHN 3a10KeHHOCTH T03BOJIAT ABII nmers BO3-
MOKHOCTh CHM3UTh WJIH JIMKBHJIUPOBATH KPEIUTOPCKYIO 3an0ipkeHHOCTh ABII u ymyu-
IIUTH CBOE (PMHAHCOBOE MOJIOKEHHE.

Eme oaun ocTphIit BONpoc — 3TO0 00 OCHOBHBIX (hOHAAX BHYTPUXO3IUCTBEHHON UP-
PUTaIMOHHON M MEJMOPATHBHOI ceTel, KOTopble He00X0AUMO OBUIO MepenaTh Ha OanaH-
cbl ABII oT npeXHHUX BJIaCNIbIEB PECTPYKTYPUPOBAHHBIX XO3SIMCTB — KOJIX030B, COBX030B
U IIUPKATHBIX XO35ICTB, KOTOpPbIE 1O CUX NOp He caanbl Ha Oananc ABIL. Ouu HyX7aroTcs
B MHBEHTapH3alliM, OLCHKE II0 BOCCTAHOBUTEIBHOW CTOMMOCTH, IMACIIOPTU3ALNU U, B KO-
HEYHOM cyeTe, nepenade ux Ha 6ananc ABII Ha mocTosHHOE MOb30BaHUeE.

Kak mpaBumno, Tonpko ¢ nepemadeit 3tux (onmoB Ha Oamanc y ABII Bo3HuMKaeT
IOPUIMUYECKOE TIPABO HAa IPOBEJACHHUE BCEX MEPOIPHUATHH, CBSI3aHHBIX C OCYIIECTBIECHUEM
TEXHUYECKOH JKCIUTyaTalluu, MPOBEJCHUEM Pa0dOT MO PEMOHTaM, OYUCTKE M PEKOHCTPYK-
L1H.

Huxe paccMoTpuM, Kak ciaefyeT y4ecTh JOXOAHOCTh CENbXO03KYJIbTYp M Hacax/je-
HU pu onpenenenuu Tapudos 3a yeiayru ABIT Bogononbs3oBaressim.

[Tpoekr «1YBP-O®eprana» pacronaraeT 1moka3areisMyd TPHUOBLTH 10 OTICITHHBIM
CEJIbX03KYJIbTypaM U HAaCaXJEHUSM, MMOJyYEHHBIMU O WHAMKATOPHBIM (HEPMEPCKUM XO-
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3stiicTBaM TpoekTa B obnacTsax depranckoit qonuubl B 2008 romy, KOTOpbIe IPUBOIATCS B
tabm. 1.

B xagectBe 6azoBoro ko3dduimenTa 10X0MHOCTH 1O WHAMKATOPHBIM XO3SHCTBAM
@DepraHcKoil TONHUHBI MPUHATA AOXOJHOCTh Bedylleld KyIbTypbl — XJIOMYaTHUKA, YTO IO-
3BOJIACT OTMCTUTH, B KaKol CTENeHU AOXOOHOCTh CCIIbXO3KYJIBTYP U Haca)KIIGHI/II\/JI, IMpHUxo-
nsmrasicst Ha 1 rekrap oOcCiIy)XKHUBaeMoOM TUIOIIA/IA, MEHbIIIE WM OOJbIIE YeM MO Beaylen
CEeJIbX03KYJIBTYPE — XJIOMYATHUKY.

Taoaunua 1
YaeabHble OKa3aTe I NPUOBLIN CEJIbX03KYJIbTYP M HACAKICHUI,

NMoJIyYeHHbIe B MHAUKATOPHBIX (hepMepPCKUX X03sicTBaX
A *
B o0sacTax Pepranckoii no1unbl B 2008 roay, $/ra )

Oo0JaacTn YaeanbHas npuobLIbL HA 1 ra miomamn

Depranckoii J0JHHBI XJOMYATHUK | 3epHOBBIE calbl | BHHOTPATHHKH | OBOILIH
Pecnybinmka Y30ekucran
Anan:kaHckasi 00J1acTh 360 320 750 1475 470
KoaddumpeHt 1oxoqH0cTH | 0.9 ) 4 13
10 KyJbTypam
®epranckas 001aCTh 317 305 690 1340 490
KoaddummeHnt 1o0xo1H0CcTH | 0.95 215 49 15
10 KyJbTypaM
Ksipreizckas PecnyOiauka
Ouickas 001acTh 450 392 780 1275 510
Koaddunuent noxoaHoctu 1 087 17 28 115
10 KyJbTypaM
Pecnybsmka TaukuKuCTaH
Coramiickas 00J1acTh 407 336 619 1341 530
Kosduuuent goxonmoctu 1 0.82 1.52 3.29 13
10 KyJbTypaM

*) Tabmuua cocraBiieHa Ha ocHOBe JaHHbIX ordera mo C1.2 mpoekra «YBP-®eprana» - «Pa3pabotka
NPUHIMIA TUIATEKECIIOCOOHOCTH BOJIOIONIB30BaTeleii Ha ypoBHE (epMEPCKHUX XO3SHCTBY (OTBET. UCIIOIHHU-
tens - Heposun C.A.)

Tenepp paccMOTpUM, KaK YUUTBHIBAETCS JTOXOAHOCTH CEIbXO3KYJIbTYP M Hacaxie-
HUI B Tapude 3a okasbiBaeMble yciayru ABII, KoTopyto Mbl IpOMIUTIOCTPUPYEM Ha IpUMe-
pe ABII «Akbapaban» B depranckoit 001acTH.
Jln1st 3T0r0 HeoOX0AUMO pacrosiaratb HHGpopManueit:
® 0 JOXOJHOCTH CEJNbXO03KYJIbTYp, KOTOpasi NpuBeAcHa B Tabuuie 1;
® CTPYKTYpOH OpOILIAEMbIX 3€MEIb;
e cwMmeroii 3aTpar ABIL

Crpyxkrypa opormraembix 3emenb ABIT «Akbapaban» Ha 2010 rox xapaktepusyercs
CJIEYIOUIMMHU MOKa3aTeIsIMU:

O6mas opomraemas riomans  — 3052 ra
B TOM YHCJIE TIOJI;
xjomyaTHUKOM  — 1092 ra
3€pHOBBIMU 766 ra
cajgamu — 360ra

BUHOTpagHuKaMu — 385 ra
OBOIIIaMU — 449 ra




72

Cwmerta 3atpat o ABII «Ax6apaban» Ha 2010 rox Ha oOCIy)KUBaeMyIO TIJIOMIA b
3052 ra npunsTa B pazmepe 59330.7 TriC. cyM.
Ha ocHOBe MpUBEACHHBIX JaHHBIX PACCUUTAEM YJICIbHYIO IMOTCKTAPHYIO TUIATY 32
yciyru ABII B 3aBHCHUMOCTH OT KO3 PHUIIEHTA TOXOAHOCTH CENbX03KYIbTYP U Hacax/e-
HUU TI0 OTHOIICHUIO XJIOMYaTHUKA (Tao. 2).

Tao6anua 2

Pacuer onpenesneHust yaeJabHON NOreKTapHoi miarTsl 3a yeayru ABII «Axkbapadan»

Kosppuuu- ITnomans ¢ | Cwmera Tapud ¢
HaumenoBanue | Dwusuue- €HT JIOXOJI-
YYETOM KO- 3arpar YYETOM
CeIIbXO03KYJIb- CKas IUIO- | HOCTH OTHO- IMopsinok pacuera,
a¢unmenta | mo ABIT | moxomHO-
Typ ¥ HacCax/e- 1ab, CUTEIILHO cym/ra
o JIOXOJHOCTH, | 3a TOf, CTH,
HUIA ra XJIOTYATHH- o
a YCIOBHBIN I'a | TBIC.CYyM cym/ra
Xom4aTHUK 1092 1 1092 12147 59330/4884.3 =
12147
12147x0.95 =
3epHOBEIE 766 0.95 727.7 11540 11540
12147x2.1 5=
Canpl 360 2.15 714.1 26116 26116
12147x4.2 =
Bunorpamauku 385 4.2 1617 51017 51017
12147x1.5 =
Oomn 449 1.5 673.5 18220 18220
HUTOI'O 3052 — 4883.3 59330 — —

Ecnu unauBuayaneHble Tapudbl ¢ Y4ETOM JOXOJHOCTH MOMHOXUTH Ha (uszuue-
CKYIO IUIOIIAJb MO CEJIbXO3KYJIbTypaM U HACAXKICHUSAM, TO MOYKHO IOJYYUTh IUIAHUPYE-

MYIO CMETY 3aTpaT, YTO BHJIHO U3 JAHHBIX TaOIUIBI 3.

Taoanma 3

Ilnara 3a ycayru ABII «Ak0apaban» mo BuaaM ceJibX03KYJbTYP M HACAKIASHUM

Ormutata 3a yciyru
NeNe | HammeHoBaHME CelbX03- Tapu¢ 3a yerryru ABIT Oo6cnyxuBaemast ABII o B}I/I)layM
N IO CEIIbXO3KYJBTYpam,
n/n KyJIbTYp M HaCXKICHUIH cym/ra UIOIIA/Tb, Ta CeNIbXO3KYJIBTYD,
TBIC.CYM

1. XJ10m4aTHUK 12147 1092 13265
2. 3epHOBEIE 11540 766 8840
3. Canpl 26116 360 9402
4. Bunorpagnuku 51017 385 19642
5. Osomu 18220 449 8182
HUTOI'O 3052 59330

Orta kaptuHa B uenom no ABII «Axbapaban». Eciu B3aumopacuersl OyayT npoBo-

TUTHCS IO PEPMEPCKUM XO3AHUCTBaM, TO C HUMHU pacyeT MOKET MPOU3BOAUTHCS C YUETOM
X (U3NYECKOW TUIONIAU, TTIOMHOKCHHONH Ha COOTBETCTBYIOMIME TapU(BI TIO KYJIbTypam,
WJIM MOXKHO PaCCUUTHIBATHCS C 3TUMU XO3SHCTBaAMU MO CPEeIHEB3BEIICHHBIM Tapudam Ha 1
rexrTap.
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s obecrieuenus GuHaHcoBoi ycroiunBocT ABII HEoOxommuMo, pexie Bcero,
JOOUTHCS TIOBBIIICHUS TIATEKECIIOCOOHOCTH caMUX BOOMoOb30Bareneil — uieHoB ABII,
KOTOPYIO MO>KHO JIOCTUYb B OCHOBHOM pocToM ypoxaiiHoctu CXK u HacaxkneHuil. A 31o
B 3HAYUTENLHOM Mepe IOCTUraeTcs 3a CUeT 0OeCcreueHusl OPOIIaeMbIX 3eMelb He0OX0 -
MBIMH BOJHBIMU PECYPCAMU, IPUHATHUS MEP I10 MOBBIIIECHUIO UX IIOJOPOAUS U TIp.

Kpome Toro, B ycnoBusix PecnyOmuku Y30ekucraH, rie MpUMEHSETCS CUCTeMa
roc3akasa Ha MPOHM3BOJCTBO XJIONKA W 3epHA OTMEYAETCs, YTO MOoJy4yaemas MpHObLTb OT
BbIpaniBaHus ykazaHnHbIX CXK HeBbICOKas, a OO Jaxe oTMeYaeTcst yObITOUHOCTD, T.€.
ce0eCTOMMOCTh MX BBIPAIIMBAHMS BBIIIE IIEHBI IO CUCTEME TOC3aKa3a.

Yacto CTpyKTypa OpolIaeMbIX 3eMeib (epMEepCKUX XO3SHCTB COCTOUT TOJBKO U3
XJIONYATHUKA U 3€pHAa.

YToObI MOBBICUTH MJIATEXKECTIOCOOHOCTh BOAOMOTpEOUTENEH HEOOXOAUMO:

® OrpaHUYMTH YyJIENbHBIA BEC BHIPAIIMBAEMBIX CTPATErMUYECKUX KYJIbTYp B OOIIEeM

BECe OpoLIaeMbIX 3eMelb pepMepcKux Xo3siicTB B npenenax 70 %, 4To mo3BOIUT

depMepy BbIpalIUBaTh U «KAaCCOBBIE KYJIBTYpPhl» M TEM CaMbIM YJIYYIIUTh CBOE

(hHHAHCOBOE TIOJIOKCHHE;

® PpPEKOMEHJOBAaThb OpraHaM, YCTAHABJIMBAIOLIMM LIEHbl Ha MPOIYKIMIO TOC3aKasa,
npejiaraTe IpueMieMble LIEHBI, T.€. LIEHa JOJKHA CKJIaJbIBaThCs U3 CPEAHEN ce-
0eCTOMMOCTH BBIPALMBAEMON CEIbXO3MPOIYKIUHU TUTIOC MPUOBLIL B pa3Mepe Io-
psanka 10 % ot cebecTroumocTu;

® [PEJOCTaBUTH CBOOOAY ACUCTBUI (epMEPCKUM XO3AWCTBAM CAMUM OIPENENATh
IJIOIAIU 3€MEJIb, I/I€ BHIPAIIMBATE TE WIM UHBIE CEIbX03KYJIBTYPBI.

VIK 627.157

I'mapaBanveckuil pacyer CTPyHHOIO anmapara

Apudxanos A., Paxumos K., Xampaes C.

TUMHU

CrpyHHBIMH Ha3bIBAIOTCS AlNapaThbl, B KOTOPBIX IPOUCXOJUT CMEIIEHnEe U OOMEH
9HEPruil IByX MOTOKOB Pa3HBIX JABJICHHUI ¢ 00pa3oBaHMEM CMEUIAaHHOT'O MOTOKA C MPO-
MEXXYTOUYHBIM JaBJICHUEM.

CrpyiiHBII Hacoc Kak yCTpPOMCTBO, Ciy’Kallee I TPAHCIOPTUPOBAHUS KUIKO-
CTEH MJIU Ta30B, HECMOTPS Ha BCIO IPOCTOTY €ro KOHCTPYKLHUH, BCE K€ HE MOJIYYUII €IIe
JOJKHOTO PACIPOCTPAHEHUsI. DTO OCOOEHHO XapaKTePHO AJIsi BOAOCTPYWHBIX HACOCOB.

[IpyunHa 3TOro Kpoercs B TOM, UYTO CTPyIHHBIE HACOCHI OOBIYHO CUMTAIOT MAJIO-
3¢ (EeKTUBHBIMU U K. II. 1. UX He npesbimaomuM 10-15 %.

B pesynpTaTe Takoro, 10BOJIBHO KPENKO YKOPCHUBIIErOCS, MHCHHS Ha U3y4YCHUE
CTPYHHBIX HACOCOB JI0 CAaMOTO IOCJIEIHEr0 BpeMEeHH 00paIiaiyu Majlo BHUMAaHUS U 10Y-
TH COBEPIICHHO UMM HE 3aHUMAJIUCh. MexXay TeM, IMEHHO 3TOT BUJ HACOCOB U IO NPO-
CTOTE CBOEH KOHCTPYKIMH U MO OOJIBIIUM U Pa3HOCTOPOHHUM BO3MOKHOCTSIM U 00Jac-
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TSM €ro IPUMEHEHUS 3aCly)KHUBAET CaMOT0 CEpbE3HOTO TEOPETUUECKOI0 U IKCIIEPUMEH-
TaJbHOTO U3yYCHHUS.

Hcxons u3 BellIECKa3aHHOI0, COCTaBjI€Ha 3Ta padoTa, Jarolasi ONMCAHUE HOBBIX
UCCIeOBaHUN B 3TOW 00JACTH M METOJOB pacuera BOAOCTPYHHBIX HACOCOB, KOTOPHIE
OblIM pa3zpaboTtansl Ha kadenpe ruapasauku TUHUM.

[ToBbrmenus 3¢ ¢hexkTuBHOCTH HYHKIIMOHUPOBAHUS anmapara JoOUBAIOTCS TaKUM
00pa3om, UTO JJIs CO3JaHUsl NHKEKIUU HE TpeOyeTCs AOMOIHUTENbHAS SHEPTUU TOTOKA,
T.e.paboueil KUAKOCTU. B aHamore s co3gaHus JOMOTHUTEILHON YHEPTUU UCIIONb3Y-
ercs Hacoc. B mpeanaraemoM CTpyWHOM ammaparte i 3TOW UEJIH UCTIOIb3yEeTCsl MOTEH-
[uaabHas SHeprus Bojgoéma, KoTopas onpeaensercs rinyounoi H.

Kpome toro, natpy0ok BBIIIOJIHEH TEIECKOMUYECKUM, T.€. MOKET O] JeHCTBUEM
COOCTBEHHOTO BeCa WJIM MEXaHHMYECKHW HM3BHE YIIUHATHCS, YTO TMO3BOJUT PACHIMPUTH
30HBI 3aXBaTa MyJbIbl (PEYHBIX HAHOCOB). B MaHHOM ciydae macCUBHOM CPEAOU CITYKHUT
nynbna (pedyHble HAHOCHI), HaKOMUBIIAscs Ha AHe Bogoéma. Ha puc. 1 m3zobpaxken
CTPYHMHBIM anmnapar JJIsi O4YMCTKH BOJOEMOB.

Armnmapar COCTOUT U3 TEJIECKOMUYEeCKoro TpyobomnpoBoAa 1, moaBoja macCUBHOMN
Cpelbl ¢ HacaJgkamu 2, MIApHUPHO COCTUHEHHBIM Ha BBIXOJE C TOpPJIOBHMHOM 3. Ammapar
pacroyioKeH Ha AHE Bojgoema 4. DTo He KECTKOe JHO BOJAOEMA, a 3aMJICHHOE HAaHOCAMU.
Konen marpy0Oka Haxonutcs Ha mynbne. Ha roprmoBuHe ycraHoBieH mmbep-5. Konen
natpyOka MOKHO COEIUHHUTH C JIOAKON TPOCTHIO ISl MepeMelieHue narpyoka (Ha puc.
HE MMOKa3aH)

Amnmapat paboTaeT cleayoumM 00pa3om:

B MOMEHT OTKpbITHS HamopHoro mmubepa 5, pacHoJIOKEHHOIO B IMEPEXOJHOU
rOpJOBUHE 3, HauyMHAETCs] aKTUBHBIM cOpOC BOJbI, Haxojslelcs B Bogoeme. B 30He
NEepPEXOJHON TOpJOBUHBI, T/I€ IIAPHUPHO 3aKpervieH TpyOomposoxa 1, co3maeTcss 30Ha

o R, >5000
TypOyJIEHTHOTO TeueHus ¢ unciamu PeliHonbaca = e .

3a cyeT riyOMHBI YCTAHOBKHU «/» CO3AaeTCsl MHKEKLUs, T.€. IPU OTKPBITUH IIIH-
Oepa TeopeTHuecKkash CKOPOCTb Ha ydacTKe paBHseTcs @ =./2gH ; rle g-yCKOpeHHe

cBoOoaHOrO majnenus. Toraa uncno PeitHonbaca nonyyaercs 6oabiie uem 5000, uto co-
OTBETCTBYET TYpOYJEHTHOMY TE€UEHHUIO. DTO NPUBOAUT K MHXKEKIIUHU U CMELIEHUIO MOTO-
Ka BOJIbl C IOTOKOM I10/1CaChIBA€MOM MyJIbIIbl B KOHEYHON YacTH NaTpyOka u copocy Bo-
JIbl U TYJIBIIBI B HYDKHUN Obed.

JU11 MaKCUMaJIbHOTO UCIIOJIb30BaHUs 3P PeKTa HHKEKLIHUN UCII0JIb3YETCs Haca Ka
2, B KOTOpPOM CO37aeTcsi BTOpHUYHAs MHXKEKLHUSA 32 CUET HMHKEKUUU B IEHTPAJIbHOM
kaHaje TpyoomnpoBoaa 1. CoeauHeHHe HacaIku ¢ TPyOOIPOBOIOM BBITIOJHEHO B (hopMe
koHuueckoro audadysopa (ILI. Kucenes. CripaBoOYHUK MO TUAPABINYECKUM paCUYETaM.
M.,1972). UToOsI Ba MOTOKA COCAMHUIINCH IJIABHO, C MUHUMAJIbHBIMH 00pa30BaHUsIMU
BUXpEH, Yyrojl KOHyCHOCTH HeoOXxoaumo npuHuMaTh He Oosiee 10 %. Ilpu 3TOM MuHH-
MaJIbHOE COMPOTUBIEHHE BO3MOKHO MPU OTHOLIEHUH AUaMeTpoB 1:3, 4To crnocoOCTByeT
OoJee MIAaBHOMY COEAMHEHUIO MOTOKOB [1, 2, 3].

[[MapaupHOE 3aKperyieHne CIoCcOOCTBYET, CBOOOJHOMY MEPEMEIICHHUIO MAaTPyOKH
10 paguycCy ACHCTBUSA.

IIpn HEOOXOIMMOCTH PETYIMPOBAHUE MOXKHO OCYIIECTBUTH C JIOJKH, T.K. TpyOO-
IPOBOJ M3TOTOBJIECH M3 JIETKMX MaTepHaloB. B maHHOM ciiydae MOTYT OBITh MCIOJIB30-
BaHbI IUNIACTUK UJIU PE3UHA.

Korpa ounmena Gnm3nexaras 30Ha, TO 3a CUET LMIAPHUPHOTO COEIUHEHUS BCa-
CBIBAIOIIMM MAaTpyOOK HAUMHAET MEpeMeIlaTbcs BOKPYI OCH, YTO IMPHUBOJIUT K OUUCTKE
0OJBIION 30HBI, PACIOJIOKEHHON HEMOCPEJCTBEHHO NEpPEe] CIMBHBIM OoTBepcTHeM. Ilo-
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cjie 3TOro narpyOOK HaYMHAIOT TEJIECKOMMYECKH YJUIMHATH IPHU MOMOIIM TpOca, YTO B
COUETAHUU C IIAPHUPHBIM MEpPEMEIEHUEM MO3BOJISIET OYHUINATh JIO0YI0 30HY BOJOEMA.
B cnyuae, ecnim Hacaaka 2 WM BCachIBAaIOIIMKA KOHEIl TpyOompoBoga 1 3abuBaercs, To,
UCIIOJIb3Ysl 3JIACTUYHBIE CBOWMCTBA MaTepHala, U3 KOTOPOI'o M3rOTOBJIEH TPYOONpOBOJ,
€ro MEXaHMYECKH MPOUYHUIIAIOT, 00ECIIeUnBas €ro MOCTOSHHYIO0 pab0TOCIIOCOOHOCTb.

JInst OLIEHKM TEXHUYECKHUX MapaMeTpOB CTPYHHOTO almapara Ha OCHOBE CIIELH-
QIBHO TIOCTABJIEHHBIX JKCIIEPUMEHTOB YCTAHOBIEHBI 3aBHCHMOCTH KO3()PHUIIHEHTOB
pacxojia, CKOPOCTH, CKaTHUsI CTPYH M CONPOTUBIICHUS NIPU UCTEUEHHUH MIOTOKA U3 BBIXOJ-
HOTI'O OTBEPCTHUS CTPYHMHOIO amnmapara B IIMPOKMX Ipelesiax M3MEHEHus uucen Pei-
HOJIBJICA .

Jlnst ompexneneHuy HEOOXOIMMOIro Hamopa [jsi paboThl CTPYWHOro armapara
UCIIOJIb3yEM U3BECTHBIC YPaBHEHUS THIPABIUKH [3, 4, 5].

Cocrasinsiem ypaBHeHue bepuymu nis ceuenuit 1-1 u 2-2.

Puc. 1. Cxema cTpyiiHOro annmapara

[lmockocTe cpaBHEHMs NPOBENEM uYEpe3 OCh BOJOBBINYCKA. Torma yka3aHHOE
YpPaBHEHUE UMEET CIACIYONN BU:

=z + hl—Z (1)

vy 28 yoo2g
YToyHsieM 3HAaY€HHs BXOAAIIME B ypaBHeHHEe, z; = H - reomerpuueckuii Ha-
1op; P1 = Pa - JNABJICHHE HAa MOBEPXHOCTH BoJgo&Ma paBHO atMochepHomy; = 0 —
YPOBEHb BOJBI CUUTAEM MOCTOSHHBIM; z,=(0 — Tak Kak IJIOCKOCTb CPAaBHEHUS NPOXOJUT
yepes3 LEeHTP TSHKECTU CeUeHUs 2-2; py = p2 — JaBJIEHHUE, KOTOpPOe TpeOyeTcs ONpeaenuTh;
¥,=7,- CKOpPOCTh TE€UYEHMs Ha CY’>KaIOIEeH YacTH CTPyH MOTOKa; hj., — moTepu Hamopa

MeXAy cedeHuamu 1-1 u 2-2.
[ToacTaBnsisg 5Ty 3HaYeHUs B ypaBHeHue (1), umeeM

2
H+§+0=0+§+ U +h_,
Y y 28

3[[GCI) MOT'YT BO3BHUKHYTHb TPYAHOCTU B ONIPCACIICHUN 3HAYCHUA
h1_2 , KOTOpPpOC paCCMOTpPUM HHIKE, 30CCh o0o3HayaeM



76

9
hl—z = 51 g

[IpeoOpasys ypaBHeHue (2) umeem

292
—H+—<Th,
4 2g

P -P,

a

unu, cuutas P, — P, = P, BaKyyMMETpUUYECKOE JaBJIEHHE

P, N

BoomiZqiagy)

Y 2g

bonee Tounoe onpenenenue 3HaueHue P, - TpeOyeT onpeneneHus . .

C oT0i1 11enbto 3anuiieM ypaBHeHue bepuymmm st ceuenus 2-2 u 3-3, Torna

2 2
zz+i+19” =z3+§+ﬂ—3h}3 (2)
y o 2g v o 2g

rne z, =z, =0; p, = p, - TaKk KaK 3/1eCh pacCMaTPUBACTCS CIydail UCTCUCHUS B
atMochepy; ¥, = ¥- CKOPOCTb UCTCUEHHUS KUIKOCTH; /1, ; - MOTEPU KUAKOCTH MEKIY

ceyeHusmMu 2-2 u 3-3.
3HadyeHue /i, , 3aBUCHUT OT JIBYX CIIy4aeB

a) korma Q, =0
6) xorna O, # 0 (cm.cxemy)
OO0o3Hauas,

&
hy 3 = é:z g (3)

VYpapaenue (2) u (3) 3anumieM clIeayrImM 00pa3oM

P & : :
Sl D (g
Yy 28 v 2¢

Poh _8 5

L)

Hcexona u3 ypaBHEHHUsI HEPA3PBIBHOCTH

bo, =0,m
Y =—"0 =¢&b
10

TJIe (- TUIONIA/Ib )KHBOTO CEUCHUS,
€ - ko3 PUIHMeHT cxKATHS.

r 2g 2g

e 0
il el (E RN 4)
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N3 ypaBHenus (4) u (3) onpenesnsieM HEOOXOIUMBIN HAMoOp st paboOThI CTPYHHO-
ro amnmnapara.

1920 ﬁzc 2 2
H+ 1+<&) = (I+&° -¢€°¢)
2g 2g
OKOHYATEIHLHO UMEEM:
Pacxon moToka;
Qy=w-9
rie:
@ - TUIOHIA/Ib )KUBOT'O CEYEHUsI OTBEPCTHS; ¥J - CKOPOCTb IOTOKA, & = @,,/2gH
¢,=1,26;
Pacxon TpancnopTupyemMoro mnoToka;
O, =0,9, ;

@, - TIIOIAb TPYOKU CTPYHHOIO anmnapara;
¥, - CKOPOCTb TPAHCIIOPTUPYEMOT'O IOTOKE,

d =9,4/0,5¢H 5 ¢, =0.7+0.9 ;

HccnenoBanus mokasajiy, 4To NPHU BECbMa 3HAYMUTENBHBIX, @ TAKXKE MPU BECbMa
MajblX 4uciax PeiHoOiblIca IMONYy4YEHHBIE TEOPETHUECKUE 3aBHCUMOCTU JOCTATOYHO
YAOBJIETBOPUTEIBHO MOATBEPKIAAIOTCA ONBITHBIMU JAaHHBIMHM, B TOM YHCJIE€ JAHHBIMHU
CHEIMaIbHO MMOCTABJIECHHBIX SKCIEPUMEHTOB. [l mpomexxyTouHol o0nacTu uucen Peii-
HOJIBJICA, B KOTOPOH OJJHOBPEMEHHO MPOSBISAIOTCS CUIIbI MHEPLUH U CUJIBI BI3KOCTH, I110-
CpelcTBOM 00pabOTKM 3KCIEPUMEHTAJIbHBIX JaHHBIX, a TaKXKe CHEIHalbHbIX ONBITHBIX
UCCIIEIOBAaHUI OBUTH YCTAaHOBIJICHBI 3aBUCUMOCTH KOX(P(MUIIMEHTOB MECTHBIX CONPOTHB-
JICHUH NpU IBUKEHUU KHUJIKOCTU B TPyOax OT BA3KOCTH JKUJKOCTH (uncia PeliHonbaca),
JNEeHUCTBUTENIbHBIE B IMIMPOKOM Juana3oHe yucen PeilHonblca, U npeniokeHsl npuliu-
KEHHbIE pacyeTHbIC (OPMYJIbl. AHATOTMYHbIE 3aBUCUMOCTHU OBLIM MOJIy4YEHbI TaKkKe IS
omnpezeneHus Ko3(pPUIMEHTOB pacxo/a, CKOPOCTH U CXKATHS CTPYH IPH HUCTCUCHUU U3
BBIXOJIHOT'O OTBEPCTHUS CTPYHHOTO aIapara.

B pesynbpraTe cnenuaibHbIX 3KCIIEPUMEHTOB YCTAHOBJIEHBI 3aBUCHUMOCTU KO-
(UIIMEHTOB MECTHBIX CONPOTUBJICHUM OT uncia PeliHonbaca 11 HEKOTOPBIX MpaKTHYe-
CKM Ba)XXHBIX cily4yaeB ( MPU MCTEUEHHWM YUCTOTO MOTOKA U MyJbIbl U3 TpyOOmpoBoAa
CTpyHHOrO ammapara), 1eHCTBUTEIbHbIE B LIMPOKUX Ipejaesax U3MeHeHus uducen Peii-
HoOJbCA (puc. 2).
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Puc. 2. 3aBucumocths k03¢ dpuumneHT pacxoaa ot uynciaa Penoabaca
BroiBoaLbI:

1. Ha ocHoBaHuM 00paOOTKU UMEIOIINXCS JAHHBIX, & TAK)KE JaHHBIX CIECIHATBHO
MOCTaBJIECHHBIX IKCIIEPUMEHTOB, YCTAHOBJICHBI 3aBUCUMOCTH KO3 (UIIMEHTOB pacxofa,
CKOPOCTH, CKATUS CTPYH M COMPOTHUBIICHUS MPU UCTEUYEHUH MOTOKA MYJIBIIBI U3 CTPYM-
HOI'O anmapara oT yuciia PeiiHonbaca NEeMCTBUTENbHBIE B IIMPOKUX MpeAenax U3MEHe-
Hus yncen PewHonbca.

2. B pe3ynbTaTe crenUaibHbIX 3KCIEPUMEHTOB YCTAaHOBJIEHBI 3aBUCUMOCTH KO-
() PUIIMEHTOB MECTHBIX CONMPOTUBJICHUN OT yucia PeliHombaCca 1JIsT HEKOTOPBIX MPAKTHU-
YeCKHM BaXKHBIX ClydaeB (IIPU UCTEYCHUU YUCTOTO MOTOKA U MYJBIBI U3 TPyOOMpoBOAa
CTPYHHOT'0 ammapara) JeMCTBUTENbHBIE B IMUPOKUX Mpeaenax U3MeHeHUs uucen Pei-
HOJBJCA.

3. BeisBJIEH XapakTep 3aBUCUMOCTH SKBUBAJICHTHOM JJIMHBI MECTHBIX COMPOTHB-
JIEHUH, BBI3BAHHBIX HAIIMYUEM B3BEIICHHBIX YAaCTHUI[ HAHOCOB MPU PA3IUYHON TTyOHHE
BCacChIBaHMSA OT umcia PeitHonbACA.
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YAK 621.311

MuKpPOruApPOITEKTPOCTAHIMH HA HPPUTALMOHHBIX KaHAJIaX

Myxammaaues M.M., Ypuwes B.Y., /I Ymaposa.M.,
JlaBaaroB @.D.

TamKeHTCKUH rOCyIapCTBEHHbIN TEXHUYECKHUN YHUBEPCUTET

B mactosmee Bpems B sHepreTuueckoM OamaHce PecnyOnuku Y30ekucran
YIETbHBIA BEC YTJIEBOJIOPOJHBIX HMCKOIMAEMBIX cocTaBisier Oonee 85 %, a ocranbpHas
4acTh MPUXOJUTCS Ha JIOJI0 THAPOIHEPreTUuecKuX pecypcoB. OgHAKO 3amackl yrieBo-
JOPOJHOTO ChIPbS OIPAaHUYEHbI, TEMIIbI MOTPEOICHUS SIEKTPUUECKON SHEPrUu MOCTO-
SHHO BO3pacTaioT. BMecte ¢ TeM, Bce 00Jiee OTUETIMBO OCO3HAETCS KOJIOCCATBHBIN KO-
JIOTUYECKUN BpEJ, HAHOCHUMBIA MPUPOJE CKUTAHUEM YTJIEBOJOPOJHOro ToruiuBa. Bcee
3TO 00YyCIIOBIMBAET OCYIIECTBICHUE NUBEpCU(UKAIMKM dHEprodasaHca pecrnyOoauku 3a
CYET UCIOJIb30BaHUS AIbTEPHATUBHBIX UCTOUHUKOB PHEPTUHU, B TOM UHCIIE THIpaBInYe-
CKOM 2HEPTUU BOJOTOKOB.

B nocnegnee Bpemsi B MUpe BO3pacTaeT MHTEPEC K MCIOIb30BAHUIO MaJbIX TH]I-
PORHEPreTUUYECKUX YCTAaHOBOK, TaK Ha3biBaeMbIX MUKpPO ['DC. D10 cBA3aHO C TeM, 4YTO
JUISl HUX XapaKTepHbl TaKUE CYIIECTBEHHbIE (PaKTOPhI, Kak BO3MOXKHOCTh YHU(PUKALIMH U
MOJIHOW aBTOMAaTHU3aIlMU 00OpYyAOBaHUS, YIPOIIEHHOCTh MOHTaXa, MOOMIIBHOCTh U pe-
MOHTONPUTOJHOCTh YCTAHOBKH. bOJbIIOEe KOJIUYECTBO KOHCTPYKIMA MUKpo ['DC oTHO-
CATCSl K JICPUBALIMOHHBIM U MJIOTUHHBIM HAOPHBIM YCTAHOBKAM, /i1 KOTOPBIX IJIaBEH-
CTBYIOIIUM (AKTOPOM MPU CO3JaHUHM MOIIHOCTH SIBJISETCS MOTEHIMATbHAs SHEPTHs.
Hns  dyskuuoHupoBaHus STux MUKpo [DC HeoOXoauMo co3gaHue KaKk MHUHUMYM
1 MeTpa Hamopa WM yKJIOHA pycila BOJOTOKA HE MEHEe 4°. Takoe yCIIOBUE JIeJIAaeT JOC-
TaTOYHO CIIOKHBIM HCTOJIb30BaHUE MOA00HBIX MUKPO 'DC Ha paBHUHHBIX peKax U Ka-
Hajax BBUJY 3HAUMTEJILHOTO YBEIWYEHUS KalMUTAIbHBIX 3aTpaT Ha CTPOUTEILCTBO IIO-
THUHBI WIH JIEPUBAIMOHHOTO TPYOOTIPOBOIA.

B cBs13u ¢ 3TUM 00BLI0M HHTEpEC BBHI3BIBAIOT TaK Ha3bIBa€Mble CBOOOIHOMOTOY-
Hble MUKpOo ['DC, KoTOphle pabOTAIOT HUCKIIOYUTEIHHO HA HCIOIB30BAHUU KUHETHYE-
CKOM sHepruu cBoOoaHOTO MoTOoKa. O0BIYHO 3TN MHUKpO ['DC pacmosararoTcs Ha MOHTO-
HaX WIH IIOTaX CO CIYHICHHBIMU B BOJY paOO4YMMU KOJIECaMHu.

Hanpumep, 6pasunbckas mukpo ['DC «Fortune», cMOHTHpOBaHHAs Ha MOHTOHE
BMECTE C YETBIPEXIIOJIIOCHBIM T'€HEPATOPOM pa3BUBasia MOIIHOCTH | KBT mpu ckopocTtu
teuernuss 1,1 M/c mw wumenma KIIHA 12 % [1]. OnHako wu3-3a HUBKHX TEXHHUKO-
PKOHOMUYECKHX TMOKa3aTeNIei U BHICOKON CTOMMOCTH O0OpYJOBaHUS MPEKPATUIIUCH pa-
OOTHI HaJ KOHCTPYKITUECH.

CBobognonoroyHass mukpol DC anrnuiickux cnenuanuctoB umena KIIJ 30 %
P MOITHOCTH OKOJIO 2 KBT u ckopocTu TeueHus 1-2 M. YcTaHOBKa OCHalleHa TypOu-
HOM KapyCelnbHOrO THUMA C YEThIpbMS JomacTsMu. JlmameTp TypOHMHBI COCTaBIISIET
2 metpa [1].

B Poccun nepsoie cBo6oanonoTounbie MUKpol DC nmosiBuinch B 30-x romax XX
Beka. ['upmsaaaeie '9C B pazpabotke b.C. bimHoBa M TOMy moOmO0HBIE YCTaHOBKHU
MOTJIA MPOU3BOUTH IJIEKTPOIHEPTUIO 32 CUET KHHETHUYECKOW SHEPTrUu CBOOOJHOTO IO-
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Toka Bojbl. [To3xke, ¢ 1989 1. HECKOJIBKO NIpeaANpUsITUl Hadan paboTaTh HAJl CO3TaHUEM
O6ecmIOTHHHBIX cBOOOIHONOTOUYHbIX MUKpOI DC. HIIO «Dueprus» nmpu nomomu Bcee-
COI03HOT'0 MHCTUTYTA dJIeKTpuukauu ceiabckoro xozsicta (BMIOCX) Poccun cozman
nse ycraHoBku CIIMI'DOC — 0,12 u CIIMI'DC — 0,30 HoMuHa1i1bHOM MOIIHOCTBIO 120 1
300 BT, paboratomue Ha ckopocTH TeueHus: Boasl 0,8-1,5 m/c. Mukpol DC ycranaBnu-
Bajach Ha MOIUIABKOBOW paMe M HMMeJla YEThIPEXCEKLHOHHYIO OPTOrOHAJIbHYIO T'HAPO-
TypOuny. O6mwmit KIIJ] mukpo I'DC cocrasaser 12,6 % [1].

CBobognonoroynass Mmukpo I'DC momuocteio 20 kBT u o6uum KIIJT 0,35 co3-
nana Cubupckum otaenenuem Axanemuu Hayk Poccum coBmectHo ¢ HUM «Cubanek-
TpoTsKkMan» [1].

Muxkpo I'DC cocTout U3 IBYXMOAYJBHOI'O 0JI0KA, OCHAILEHHOI'O IPOIEIIEPHbI-
MU TupoTypOuHamu. J{namerp pabouux koyiec TypOUHBI cocTaBiser 1,2 M.

CBoOognonorounsie Mukpo I'DC momnHocthio 20—-30 kBt paspaboranbl cnenua-
auctamu KpacHOsSpCcKOro rocy1apcTBEHHOr0 TEXHUYECKOTO YHUBEpcuTeTa [2].

Mukpo I'DC ocHamieHa ABYXJI0MacTHBIMH OPTOTOHAJIbHBIMM pabOuYMMM KoJjieca-
MU, YCTAHOBJICHHBIMM Ha OJIHOM Bayly ¢ reHeparopoMm. KomudecTBo paboumux kosiec B
Mukpo I'DC momuocThio 2 KBT — 2, a mpu MomHoctu 10 kBt — 4. Pabouune koneca pac-
CUUTAHBI HA CKOPOCTh TeueHnus 1,5-3 m/c u yactory BpamieHus 60-150 06/MuH.

B mukpo I'DC ucnonp30BaH HU3KOCKOPOCTHOW TOPIIEBOM CHUHXPOHHBIA T'eHEpa-
TOp, pabOTarOIMIMH B MOTPY>KEHHOM COCTOSHUU.

Croumocth Mukpo I'DC BMecTe ¢ MOHTa)XOM B 3aBUCHUMOCTHU OT MOIIHOCTH CO-
craBnger 330-980 teic. py6., uto cooTrBercTByeT 1200-5800 momnmap/kBt. Ilena
1 kBr/uac anektposnepruu cocrtaBiuser 0,45-0,95 py6., 9TO OKBUBAJIECHTHO 2—
3,5 nent/kBt. OnHuM U3 HegocTaTKoOB 3TOr0 TUNa MUKpo I'DC sABnsgeTcs TO, YTO OHA MO
KOHCTPYKTHUBHBIM OCOOEHHOCTSIM MOXET paboTaTh TOJbKO B MOTPYKEHHOM BHJE, YTO
TpeOyeT HaJeKHOU TUAPOU3OIISLIH HNEKTPUUECKON YaCTH MallUHbI, a TaKXKe TOMOJIHU-
TEJIbHBIX 3aTpaT MO MOBBILIEHUIO YCTOMYMBOCTH YCTAHOBKH MO BOJOM.

CsobOognonoroynas I'9C OOO «CneupHeprocHad», Tak Has3blBaemas OecIIO-
tuHHas Bcece3oHHas ['DC (BBI'DC) mpu ckopoctu TedeHHs Boabl 1 M/c pa3BHBaeT
Mo1HocTh A0 10 kBt. KoncTpyktusHo potop I'OC ycranaBiauBaeTcss BEpTUKaIbHO, BbI-
cota poropa cocrtasisier 0,25-2,5 M. CroumocTth 1 kBT ycTaHOBIEHHOW MOUTHOCTHU
800 gonnmapos.

HecMoTps Ha mpocTOTY MOHTa)Ka M OOCITYXMBaHHUS, a TaK)Ke HE3HAUYUTEIbHBIC
CTPOUTENIbHBIE 3aTpaThl CBOOOAHONOTOYHBIE MUKPO I'DC He HaluIM MHUPOKOro MpHUMe-
HeHus n3—3a Hu3koro KIIJ[ u BeICOKON cTOUMOCTH 000pYIOBAHUSI.

PocT cTonmMocTi 000pyA0BaHUS NPU MOBBIILIEHUU MOIIHOCTH, IIIaBHBIM 00pa3oM,
OBl BbI3BAH YPE3MEPHBIM YBEINYEHUEM JIUaMeTpa pabodero kojaeca TypOUHbL. DTO CBS-
3aHO C TeM, YTO JJIA ycuiieHus: MouHocTu MUKpo ['DC Heo0xoaumMo yBenuunuBaTh 160
CKOpPOCTh T€UYEHHUs BOABI, TUOO0 auamerp padouero kojieca. CKOpoCTh T€UEHUS BOJBI B
pPaBHUHHBIX peKax M KaHajaxX B cpelHeM cocTaBiseT 1-1,5 m/c. PacueTsl mokassiBaioT,
4TO TpH cKopocTu 1 M/c, nist momydenus: moutHoctu 10 kBt quameTp pabodero komneca
noixeH ObiTh 10 MeTpoB min Ha MuUKkpol' DC Heobxoaumo ycrtanaBnuBath 10 TypOuH c
nuaMmeTrpaMu pabouux koijec kaxgoro mo 0,1 m. [3]. Takum oOpa3om, IS MOTyYCHUS
motHocTH 5-10 kBT, koTopas cuutaercst Oosee BOCTpeOOBAaHHOM JIsl M30JMPOBAHHOIO
notpeburens (mpeanpuHuMarens, gepmepa W APYyrux) HEOOXOIMMO HMMETh OOJbIIKE
pa3Mepsl WIM YUCIIO TUAPOMAIIMH, YTO MPAKTUYECKH U SKOHOMMUYECKH CJIOXKHO OCYyIIe-
cTBUTh. OIHAKO Aake HEOOIBIIOE YBEINYEHUE HAIlopa, T.€. OpraHu3alusl M01BO1a BOJbI
K TypOMHAM C HE3HAUYMUTEJIbHBIM HAalOPOM MOXKET MPUBECTU K 3HAUUTEIBHOMY YMEHb-
NICHUIO TuaMeTpa pabouero KoJeca.
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Hcxons U3 3TOro MOXKHO OTMETHTb, YTO HEOOIbIIINE U3MEHEHHS B KOHCTPYKIIHSIX
CIIMI'DC, mno3BoisOIIME yBEIUYUTh HapameTpbl H W © CYIIECTBEHHO MOBBIMIAIOT
(yHKIMOHAIbHBIE BO3MOKHOCTU TuApoycTaHoBKU. C yueTom 3TOro Hamu ObuLla paszpa-
6otana koHcTpykuust CIIMI'OC, npenHazHauyeHHOH /Il YCTAHOBKHU B HEOOJNBIINX KaHa-
nax (puc. 1)

Mukpo 'DC umeeT nBa KOBIIOBBIX pabo4yuX Kojieca, yCTAaHOBJICHHBIX HA MOHTO-
HaxX ¢ NOTOKOHAIMPAaBJIAIOIMWMHA KPbUIBAMU U BOOOCIUBAMU, 6.]131"0,[[3}")5[ KOTOPBIM CO3aa-
€TCsl OTPEeICIICHHBIN HAIIOp M YBEIUYMBAETCS CKOPOCTh MOTOKA. B IIEHTpaIbHOM MOHTO-
HC pasMCIIaroTCA MYJbTHUIINIMKATOp W T'CHEpPATOp, a OOKOBBIE ITOHTOHBI BMECTE C IICH-
TpPaJIbHBIM 00pa3yroT BOJOCIMBHOW KaHaJ, TJe M YCTaHABIMBAKOTCI pabouue Kojeca.
Hcnonb3oBanue B YCTAaHOBKC ITOTOKOHAIIPABJIAIOMIMX KPBUIBCB ITO3BOJISACT CO34aBaTh
HEeOOJIbIINE HAMOPHI TIepe]] BOJOCIMBOM U yBEIMYUBATH CKOPOCTh TEYCHHS BOJBI B BO-
nociauBHOM KaHane. B otnuuue ot apyrux tunoB CIIMI'DC sta ycraHoBKka, 3a UCKIIIO-
YeHHEM HeOOJIbIION YacTH MOHTOHOB, MOJIHOCTBHIO PaclojaraeTcs Ha MOBEPXHOCTH BO-
JIbI, YTO CYIIECTBEHHO 00JIETYaeT YCTAaHOBKY M OKCIUTyaTaI[HIO arperaTos.

Puc. 1. Cxema cBooogunonmorounoi I'2C

1 — OOKOBBIE TIOHTOHBI; 2 — HANPABJISIONINE KPBUIbS; 3 — BOJAOCIIHBEI;
4 — pabouyee K0JIeCO; 5 — IEHTPAIbHBII MOHTOH; 6 — BEAYLIHNH NIKUB; 7 - TEHEPATOP

Jlns oneHKH SKOHOMHUYECKOW »(h(EeKTUBHOCTH MpeasiaraeMold KOHCTPYKIUU
MI'DC paccmaTpuBaeTcs UPPUTALIMOHHBIN KaHan niauHou 1 km. 1o 3Toil nimuHe MOXKHO
yctaHoBUTh 10 100 cBoGoaHOomoTouHBIX MUKPO ['DC MomHOCTRIO 10 5 KBT. Yopouén-
HbI€ SKOHOMHUYECKHUE PACUEThl IPOBEACHBI B CIAEAYIONIECH MOCIeA0BATEIbHOCTH:
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1. KanutaneHoe BioxkeHue Ha 1 mukpol'DC — 8§ MJIH cyMm, IpU HaJdaKEHHOM
IPOMBIIIJIEHHOM BBIITYCKE.

2. KanBnoxenusa Ha mukpol DC no Bceil qiuHe ka"ana — 800 MiH cyMm.

3. KonunuectBo anekTposHepruu BeipadarsiBaeMoil MUKpol OC no anune 1 km —

O = Nxtxn =5x6700x100 = 3 350 000 kBm/u.

rae N — MOIHOCTh, KBT; t — BpeMs cpeHeil sKCIyaTaluu 3a roj, 4ac; n — Ko-
JINYECTBO

Mukpol DC.

4. DKcrutyaTallMOHHBIE 3aTPaThI:

3=3;+3,+33=1 200 000+23 200 000+24 000 000=48 400 000 cymos
3, — ropoBas 3apaboTHas miarta,
31=mx3x12=2x50 000x12=1 200 000 cymos

m— KOJIMYECTBO PaOOTHUKOB, m =2, 3 — MecsUHas 3apaboTHas IJiaTa, CyM.
3, — aMOPTHU3aLIOHHBIE PACXOIbI:

3,=0,029xK=0,029x800 000 000=23 200 000 cymoe

33 — peMOHTHBIE PA0OTHI:

33=0,03xK=0,03x200 000 000=24 000 000 cymos

5. llena BbIpaOOTaHHOHN M MPOJAAHHOMN 3JIEKTPOIHEPIHH:

L=3xT=3350000x54=180 900 000 cymos

T — Tapud >7EKTPOIHEPTUHU, CYM.
6. Uucras npuObLTh

Y,=1-3=180 900 000 — 48 400 000=132 500 000 cymos
7. ConocTaBUTENbHBIN Y5 KOHOMUYECKUN KOA(P(HULHEHT 3P (HEeKTUBHOCTH

E=Y,/K=132 500 000/800 000 000=0,166

8. Cpok okymaemoctu T,,=1/E=1/0,166=06 nem.

Obmas quHa kaHanoB B pecryonuke 3400 kM, ecnu OyaeM cUUTaTh, YTO TOJIBKO
Ha 50 % 3TOW JIMHBI MOXHO YCTaHOBUTH MUKPO I'DC, TO KOIUYECTBO AIEKTPOIHEPTUH,
BbIpabaTeiBaeMoi 3a 1 rox, 6yaet cocraBnats 4 8§96 000 MBT yac. D10 e B CBOIO oue-
penb maet Bo3MOxkHOCTh coepeds 1 600 000 TOHH yCIIOBHOTO TOIJIMBA.

B Hacrosmiee BpeMs co3aH onbITHBINA oOpaser) mukpo ['DC u mpoBeeHbI mpe-
BAPUTENIBHBIE HKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS IO OINPEACICHUI0 €€ TEXHUKO-
sKOHOMUYECKHX MapameTpoB (puc. 2). Taxxe 3axkmoueHo cornamenue ¢ CII «I'CKb
Uppuranus» no cozganuto aByx Mukpo I'29C no martenry [2].
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Puc. 2. Hatypublii o0pa3en mukpol' 9C Bo BpeMsi HCTILITAHUS

Jlureparypa

1. CoBpeMeHHbIE MpOOJEMBbl TUAPOIHEPreTUKU: MaTepuansl MeXyHapOoIHON
Hay4YHO-TexHu4Yeckor koHbepenuuu / [lox pen. n.t.H. M.M. Myxammanuesa. - Tarmi-
kent: Taml TV, 1997.

2. ITatent PY3 Ne 03639 «CB0OOIHOMOTOYHAS MHKPOTHUIPOIIEKTPOCTAHLIUS,
oromtereHs uzooperenus, 30.04.2008, MyxammanueB M.M., Ypumes B.VY.

YK 626.862.7

OxamnBaHue 0TKOCOB M JIHA KOJUIEKTOPHO-APEHAKHOT0
KAHAJA KOBHI-KOCHJIKOM

Myparos A.P., Paxumos I11.X., Myparos O.A.

CAHUMUPHU um. B /1. Kypuna

[IpoexkTrpoBaHue MEPBUYHBIX HOPM AJI MAalllUH, PEeXUM pabOThl KOTOPBIX per-
JAMEHTHUPOBAH U OTPaXEH B TEXHUUYECKUX MACMIOPTaX, MHCTPYKIUAX MO SKCILTyaTalluu U
JIPYrUX TEXHUYECKUX JOKYMEHTaX, OCYIIECTBISAIOT PacyeTHO-aHATUTHYECKUM METOIOM.
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[Ipy 9acTUYHOM WJIM TIOJTHOM OTCYTCTBHUU TaKHUX HMCXOIHBIX MATEPUAJIOB HEIOCTAIOIINE
JAHHBIE OMPENETSAIOT HA OCHOBE aKTOB UCIBITAHUN UM HOPMATUBHBIX HAOIIOICHHI.

[IpoekTupoBanne HOPM BPEMEHH HCIIOJIB30BAHUS DKCKaBaTOpa C KOBIIOM-
KOCUIKOH (H,p.,) Ha nu3amepurens (1000 M2) OKAaIlIMBAHMS KOJIEKTOPHO-IAPEHAKHOIO Ka-
Haja OCYIIECTBIICHO PACUYCTHO-aHATTUTUISCKUM METOJIOM 110 (hopmyJie:

_ 1000 100

8p.M
i, 100-(T,, +

H

mauwt — 4y
- (1)

)
rae, I1,, - pacyeTHas IPOU3BOAUTEIBHOCTh DKCKABaTOpa ¢ KOBIIOM-KOCHIIKOHM 3a
qac;
T, - IPOEKTHAs BEJINYMHA BPEMEHHU PETIaMEHTUPOBAaHHBIX NIEPEPBIBOB B paboTe
KOBIIA-KOCUIKHU; T),,- NIPOEKTHAas BEIMYMHA BPEMEHM HELMKINYHOH pabOThI KOBHIA-
KOCHJIKH;

PacuerHas (TeXHHYECKAs) POM3BOAUTEIBLHOCT KOBIIA-KOCHIKU- [1 ,, :

11

_ mex 2
1, = 25 My

rae I1,.,- CMEHHAsi TEXHUYECKasi MPOU3BOAUTEIbHOCTh KOBIIA-KOCHIIKH, M2/a
My =492-B, Loy, -1, -K; Ky K,, m°/cu

Pacuernas 9KCIITyaTallUOHHAsA CMCHHAasA NPOU3BOAUTCIIbBHOCTL KOBIIA-KOCUJIIKH
M, =492-B, Ly, n, K, K, K,,-K, m°/cu

Pacuernas OKCILTYyaTallUOHHAA 9aCOBas NPOU3BOAUTCIBHOCTD KOBIIA-KOCUJIKN

11
=2 My
P82

60
l’lH—T—
n

3

rae, B,- mupuHa 3axBaTa KOBIIA-KOCUJIKHU, M; Ly,,~ JJIWHA TMOJOCHl KOUIEHUS 3a
OoMH paboYuil LUKII, 3aBUCUT OT MPUHATON TEXHOJIOTHYECKON CXEMBbI, CTENEHU 3apacTa-
HUS KUBOT'O CCUCHHSI M MMAapaMeTPOB KOJUICKTOpa, M; K,- CMEHHBIH KOd(hUIueHT uc-
MOJIb30BaHUs KOBIIA-KOCHIIKU 110 BPEMEHH, B MPEIBAPUTEIbHBIX pacueTax NPUHUMAETCS
paBHbIM 0,75; 1, -KOTUYECTBO LIMKJIOB 32 MUHYTY; 1,- NPOAOIKUTEIBHOCTh OJJHOTO pa-
Oouero 1MUKia, CeK.;

TL[ =t, (Tyy K +T;B-Ky)

rae t,=t;+t,+t3+ty - pacdeTHas TPOJOJDKUTEIBHOCTh pabouero IMKiIa KOBIA-
KOCHWJIKU B YCJIOBUAX, MPUHATHIX 32 3TaNOH (1-cTeneHb 3apacTaHus JAHa, T.€. KOJIUYECTBO
rpy6ocTeGenbaaToil pacTHTeNbHOCTH Ha 1 M?-10 70 IIT.), CeK; f;-IIPOLOIIKUTEIBHOCTD
KOILEHUS, CEK; /- MPOJOIKUTEIbHOCTh MOJAbEMA C OJHOBPEMEHHBIM MOBOPOTOM, CEK;
{3 —  TPONOJDKUTENBHOCTh  BBITPY3KM  CKOILIEHHOW  PacTUTEIbHOCTH,  CEK;
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{4 -TIPOJIOJKUTEILHOCTh BO3BpaTa KOBIIA-KOCHJIKH B pabouee TMOJOXKEHUE, CEK;
Ty - TPOAOIKUTEILHOCTh KOIICHUSI U BBITPY3KH, B JAOJSAX €AUHUIBI OT OOIIel mpo10-
KUTEJILHOCTH pabouero nukia; 7, -To e, Iy MPOoJ0KUTEILHOCTH TOBOPOTOB (3HAUE-
Hus T, u T, xonedmtores ot 0,35 no 0,65, mpudem 1751 KOBIIEH-KOCUIOK MaJlOH IIUPU-
HBI 3aXBaTa U CKOPOCTH pe3aHHs MpeodiagaeT A0JIsI MPUXOIAIIAsCS Ha KOIICHUE U BBI-
IPY3Ky, a A KOBIIEH-KOCUIIOK C IIMPHUHON 3axBaTta 3 M U Oojee, a TakKe CO CKOpPO-
CTBIO (KOILIEHUS) pe3aHusi 0oJiee, 4eM CKOPOCTh JABM)KCHUS PYKOSTH dKCKaBaTopa (IoJis,
najaromas Ha MOBOPOTHI). K.p - KOI(PPUIIMEHT, XapaKTepU3UPYIOIIUA U3MEHEHHE MPO-
JOJKUTEILHOCTH OTIEpallMil KOIIEHUSI M BRITPY3KHU IIPU MEPEX0/Ie OT OJAHOM CTENIEHHU 3a-
pacTaHus K Apyroil (ompenensercs ONBITHBIM MyTeM), Ha MPEeABAPUTEIBHBIX pacuerax
npuHuMaeTcs 1o tabmmne 1. K, — koahpunnent, xapakTepu3upyonui n3MEHEHUS MPO-
JOJDKUTENFHOCTH OMepaluii MOBOPOTOB MPHU 3HAYEHHUH yTJia MOBOPOTA, HE PABHOM 90°
(tTabn. 2). K;- xodpduimeHT, xapakTepu3UpyOIIUi U3MEHEHUS MPOJAOJIKUTEIIBHOCTH
pabouero nMKIa B 3aBUCUMOCTU OT TNIyOMHBI KOJIJIEKTOpa. 3HaueHue kodpduiuenta K;
1751 TyOuHBl KoJuiekTopa 10 3 M npuHuMaetcs K;=1,0; nns rioyoun ot 3,0 m 10 5,0 m

2 o )
K;=0,9; npu rimyOuHax KOJJIEKTOpPOB Oojiee ueM — 32 pauGonseit kunemaTHueckoit
3

r1yOWHBI KOmIeHus, HO He Oosiee yeM 10 M, 3HadyeHue Kod(uIHEHTa TPUHUMAECTCS
paBHbIM K;=0,8. K>- k03¢ ()ULIHEHT UCTIONB30BAHUS €MKOCTH KOP3HHBI KOBINA-KOCHIIKH,
B IIPEJBApUTEIILHBIX pacueTax npuHumaercs B npenenax K»,=0,8-0,9;

+IWl+m® +b, ,m

L - nnvHAa CKalmMBaeMoOW 4acTH OTKOCA, M; b,- IIUPHHA JHA KOJUIEKTOPA, M; Hgoou-
r1yOuMHa BOJBI B KOJUIEKTOpE, 3aBUCUT OT Mepuoja roja, M; 1 M - paccTosiHUE BbILIE
MaKCUMaJbHOTO YPOBHS BOJBI B KOJIJIEKTOPE, C KOTOPOTO HAUMHAETCS CKAIlIMBAHHE pac-
TUTEJIBHOCTHU U TMOCJE MOJHATHS 10 3TOr0 YPOBHS IyTEM yCTPOWCTBa BPEMEHHOM mepe-
MBIYKH ISl 3aM0JHEHUs TPyOoUuek cTebyield pacTUTENTLHOCTH Ha KOPHIO HA 3-5 ¢M KO-
JIEKTOPHOU BOJOHM U UIIOM, YTOOBI KOPHEBAsk CHCTEMAa KaMblllla CTHIIIA; M- KO3 QUIueHT
3aJI0KEHHUS OTKOCOB KaHania (puc. 1).

[IponomkuTeNbHOCTh KOLIEHUS B OOIIEM BUJE AHAIUTHUYECKUM METOJIOM OIpe-
nensercs 1no popmyie

L, =2L+b =2(h

60001

anm ) KHp
tI =——— CeK;

rA€, Viau~ CKOPOCTH KOIIEHUS IpyOoCcTeOenbuyaToll pacTUTETbHOCTH KOBIIOM-
KOCWJIKOW Tipu 1-# CTemneHu 3apacTaHus, B MPEABAPUTEIbHBIX pacdyeTax MPUHUMACTCSA
Viaw =0,8-1,4 m/cex; K, - k039QPULUEHT HEPAaBHOMEPHOCTH KOIIEHUS, 3aBUCAIIUNA OT
HEPOBHOCTH MOBEPXHOCTHU JIHA U OTKOCOB, IpUHUMaeTcs B npeaenax 1,1-1,5;

Taoanna 1

IIpeanBapurenbHbie 3HaUYeHUs KO3(pPpunuenta K,

CreneHs 3apacTanus, mr/Ha v’ o 70 70-150 150-300 Capimre 300

Kem 1,0 1,1 1,3 1,5
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Taoauua 2

IIpeaBapuTenbHbie 3HAYEHUA KOI(PPuMEeHTAa, XapaKTePU3HPYIOLIEro
H3MEHEHHUs NMPOAOKUTEJIbHOCTH ONepalnuii NIOBOPOTOB NPH 3HAYCHUH
yIJa moBopora, ne papuom 90’

Cpeannii yron noopora 70 90 120 135 150 180
WIATQOPMBI Yp, TPAJL
K, 0.84 1.0 125 137 149 | 1.74

ITpoexTHBIE BEITMYHMHBI BPEMEHHU PETIaMEHTUPOBAaHHBIX NepepbiBoB (7),,) B pado-
T€ KOBIIA-KOCUJIKU OMPEJENSAIOT B MPOIIEHTaX OT HOPMBI BPEMEHH UCIOJIb30BaHUS €€ M0
pe3yJibTaTaM aHaiu3a MPOU3BOJICTBEHHBIX HUCIBITAHUNA C YUYETOM YCTaHOBJIEHHOTO HOP-
MaJbHOTO peKHMMa, MPAaBHIHLHOW OpraHU3alluu TPYAa U OTAbIXa MAIIUHUCTOB U pabounx
Opyrux mpoQeccHif, YYacTBYIOIIMX B BBINOJIHCHHH OKAIIMBAHHUA KOJIJICKTOPHO-
JIpEeHaXKHBIX KaHalloB. B mpenBapuTenbHBIX pacyeTax 3HAYeHHE BPEMEHHU perjiaMeHTH-
POBaHHBIX NEpepbIBOB MpuHUMaeTcs 1,,=10 %.

+ RK&IJ.I
L s
Bk :
L r- |
: 4 I
1 i
i | \I/\X/
: i & é < -
ANSYIL AR N =¥ s
! | »
% | f,(?< :
| \> § <
'y N = %T’* 21 MakcumanbHbIi YPOBEHb
= o A )
¢ |3 Y ==t o B0kl HAO CPE30OM KaMblilLia
A ﬁ
'E z =SS HomuHanksHeI# ypoeeHs
_:8 :?; e BO[bI B KONNeKTope

MuHUManeHLIA YPOBEHL
BO/bI HAJ CPe30M KamblLla

L
y
N |

Puc. 1. PacyeTHasi cxeMa /isl onpe/ie/IeHUsI NaApaMeTPOB OKALIMBAHUS

[IpoeKkTHY10 BEJIMYMHY BPEMEHU HELHUKINYHOW paboThl KOBIIA-KOCHIKU (7))
ONPENEISAIOT B IPOLEHTAaX OT HOPMbI BPEMEHH UCIIOJIb30BaHMS MEXaHU3Ma 110 pPe3yJibTa-
TaM aHajdu3a HOPMAaTHBHBIX HaOoAeHUI. B mpeaBapuTenbHBIX pacuerax 3HauCHUE
BPEMEHHU HELUKIMYHON pabOThl KOBIIA-KOCWIKHU (TMEPEIBUKEK U MEPEXOJ0B C OJHOM
paboyueil mo3uIHK Ha JPYToi, CM. puc. 2) npuHUMaeTcs 1,,,=5 %.
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Puc. 2. Pacuernas cxema AJIS1 ONPEACTCHUSA TEXHOJOTHIECKUX
mapaMeTpoB OKAallIMBAHUA B IIJIaHE
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YK 338:626.83

(P PeKTUBHOCTH 3aMeHbI OCHOBHOI'0 000PY10BaAHUS
HACOCHBIX CTAHLMH PH BEPOSITHOCTHOM Ipouecce
MOBPEKICHUA

I'moBaukmii O.51., dpramesn P.P., bekuanos ®.A.,
Tamunos IIL.I'., Xoamaros X.X.

CAHUUPH um. B.J1. Kypuna, THUM, MCBX PVY3

B nacrosimee Bpems ynensercs 00JbLIO€ BHUMaHHE MOJEPHHM3ALMU OOBEKTOB
CHUCTEM MALIMHHOI'O BOJOINOABEMA, UIET PEKOHCTPYKLMS HACOCHBIX cTaHiui «Hapnaib»
B Camapxkanjackoi oonactu u «bemapeik» B @epranckoit 00JacTi 1 MEKX03sIHCTBEHHON
CUCTEMbl MAaIIMHHBIX KaHanoB «Hapmaii» u «bemapsik». IIpu 3amene ocHoBHOro 060-
PYZOBaHMS HACOCHBIX CTAHIMI IIPU BEPOSITHOCTHOM IPOLIECCE NOBPEKICHHUS BO3ZHUKAET
MHOTo BompocoB, koTtopeie pemarorcs B CAHUWPU n THMMM nox pykoBOACTBOM
npod. O.4. I'moBankoro u norenra P.P. Dpramesa [1, 2].

[Ipennonaraercsi, yTo 00OpyAOBaHME BCEra HaXOAMTCS B OJHOM M3 JIBYX BO3-
MOXHBIX COCTOSIHUM - HMCIPABHOM WJIM TOBpEXIEHHOM. BepositHocTs P(?) TOro, 4TO
o0opyZ0BaHME HCIPABHO B TE€UEHHE BPEMEHH f, Ha3blBaeTCs (DyHKLUMEH HaIEKHOCTU
000pyI0BaHUS.

OyHKIMA HaIeKHOCTU P(?) UMeeT ceaylolue cBoicTBa:

P0)=1, P(e)=0, P(t) nBaxupl nn(b(bepeHquy/%Ma, u P/(t)<0. OTuUM cBoMcTBaM
yIOBJIETBOPSIET SKCIIOHCHIMATbHAS QYHKIHSA P(t)=e L g mo0oit GpyHKIMK HaIexK-
HOCTH pa3Mep MOBPEXACHUS ONPEAEINUTCS BbIPAXKEHUEM

P@®

f(l):_P(t)"

(1)

a pa3Mep MOBPEXJEHUs - MOCTOSTHHAS Benu4MHA. 11 moka3aTeslbHON (yHKIUU
3Ta BennunHa paBHa A. OOopymoBaHue, uMmeromiee 0osee OJHOM CTOXACTHYECKH IIO0-
BpeXJarolel nerainu, OyleT HaXOAUThCS B MCIPABHOCTH, KOI/a Bce AeTaiu OyIoyT B
UCIIPABHOM COCTOSIHMH. Toraa (yHKIUS HaJEeKHOCTH MAaIIuHBI P(?) OyaeT 3aBUCETh OT
(GYHKIIUU Ha/IEKHOCTH €€ HIIEMEHTOB.

P = gem. 2)

Bpems moxer ObITh Kak LIETOUYMCIEHHBIM, TaK U HenpepblBHBIM. [Ipennonaraer-
Ccs, YTO BCSAKOE 00OpYyJOBaHUE WM €ro 3aMeHsieMas 4acTh OyayT paboTaTh MCHpPABHO,
KaK HOBBIE.

Huxe paccMaTpuBaeTcs psizi C1y4yaeB 3aMeHbl 000pYAOBAHMUSL.

D¢} PexTHBHOCTH 3aMEHBI OJHON-EAMHCTBEHHON YacTH 000PYIOBaHUS TPU BEPO-
ATHOCTHOM ITPOLIECCE TIOBPEXKICHHUS.
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Cnavana pacCMOTPUM cllydail 3aMeHbl 000pYA0BaHUS JJIsI OJTHOW-€TMHCTBEHHON
yacTu 00OpYyJIOBaHMsSI C MPOU3BOJBHBIM paclpeeieHueM BpeMEHU MOoBpexacHus. Tak
KaK BpeMs 3aMEHBI CIY>XUT OJHOBPEMEHHO M HA4aJIOM BOCCTAHOBJICHHUS IpOIlEcca, OIl-
TUMallbHas cTpaTerus OyJIeT CTpOro NepuoAMYECKOi, U 3TO JOCTATOYHO, YTOOBI MaKCH-
MU3UPOBATE CPOK MUCIIPABHOCTH IO OTACIBbHOMY LHUKITY. Ecmm t — 710 HHTCPBAJI BPEMCHU
OT KOHIIAa OJHOM 3aMEeHbl WJIM PEeMOHTa OO Hauyaja APYroro, TO CPeaHSS HUCIPABHOCTH
UKJIa

]-P(t)dt

F(t)=——,
® T+ Atp

rae Atp mpencraBisieT U3 ce0s Bpems 3aMeHbl. O4eBHIHO, Af - TONOXKHUTEIbHAS

3)

BEJIMYUHA.
UToOBl MaKCUMH3UPOBATHh CPEIHIOID BEIWYMHY BPEMEHH HCIPABHOCTH IIMKIIA
MaIlIuHbI, HY>KHO TIpoauddepeHupoBaTs GYyHKINIO UCTIPaBHOCTH F(¢) ABa paza:

_PO _F@®

Fo t+At t+AL )
F"(t)=%—2f+—(2. (5)
[IpupaBHuBas Hym10 (4), MOTYYUM
P(t)=F(t), (6)
Wi
(t+A0)P(t) - jP(t)dt =0 (7)
0

JleBas cropoHa BblpaxkeHUs (7) OyneT MOJOKUTENbHON BEIMUUHON nipH =0, T.K.
At >0, n oTpunaTeNbHON AN OONBIIMX £, T. K. P() paBHOMEPHO CTPEMHUTCA K HYJIO, a

tP(t)-j‘ p(t)dt - He Bo3pacTaromas GyHKIHUA 110 ¢ ¥ paBHA HYJIIO 1pH =0,
0
Jlst 1:000ro Ipyroro 3Ha4eHUs ¢, UMeeM

. P(t
Fy=20 <o, (8)
t+ At
TaK 4YTO BCAKOC aHAJIOTMYHOC PCIICHUC MPHUBOAUT K MAKCUMYyMYy U OACT OJHO-
3HAaYHOC pCIICHUC.
,Z[J’I?I HWIUTIOCTpaluu OMpCACINM OIITUMAJIbHOC BPEMA 3aMCHBI JJIs OKa3aTCILHOU

(GyHKIIUYU pacripesesieHus BpeMeHHU NoBpexkaAeHus. B aToM ciyuae P(t)= e, HO B Touke
Makcumyma P(t)=F(t), oTcrona

—At
e =

Jera o ©)

+A At+A)

NI

e’s =1+(t, +At,)A. (10)
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W3 sTOro BhIpak€HHs METOIOM MOJ0Opa OompenesiseM BEJIMYUHY f,. B obmem
cily4yae ypaBHEHHUE UMEET BUJ]

jP(t)dt

PH)y=2—-,
® t+ At

NI

j[P(z)dt

=4 A (11)
P(t)

Huddepenuupys ¢, no A¢, noayuum

ai _ - P(t,) B 1
A, (1, +AP)P(1,) (1, +(Atf(1,)

>0 (12)

rae f(t,) - pasMep MTHOBEHHOIO MOBpEkACHUA BO Bpems f. Takum oOpasom,

ONTHMAILHBIA CPOK 3aMEHBI YBEIMYMBAETCS C BO3PACTAHUEM BPEMEHH MPOCTOSI 00OPY-
nosanus Af us-3a 3aMenbl. [Ipu nmokasaTenbHOU (QYHKIMH paclpeelieHUE MOBPEKIe-
HHS BKJIIOYAET B ce0s1 TOJIbKO OAMH mapametp A, T.e. f(t,)=A41,

cJIEI0BATENLHO,

ot, 1
oA, (1, +A)A (13)

t

Torna BMecTo (9) MOXKeM HamucaTh

t,  Ar—te” -1]
7 = e D <0. (14)

[Tockonbky F(t) = P(t), To monyuum,

t+tp:e”.|'e“’dt<e”'t, (15)
0

TaK 410 1, —tle’” —tJ<0 (15). CnenoBaTenbHO, ONTUMANBHOE BPEMs 3aMEHBI B

cllydae IMOKa3aTelbHON (YHKIMH MOBPEXKJICHUS BO3pAcCTaeT ¢ BO3pacTaHHEM BPEMEHHU
MOBPEXKACHUS.

Jlo cux mop AeTallbHO M3y4YaJuCh JIUIIb 3aMeHa 000pYy/I0BaHUs U MOBPEXKIACHUE,
paccMaTpuUBacMble KaK IEeTEPMUHUCTUYECKUE MTPOLIECCHI.

Jliis Takoro o0opyA0BaHUS MPEIIOJIaraluch ONPE/ICIICHHbIE XapaKTePUCTUKH 10
BCTYIIJICHUS MalIMHBI B DKCIUIyaTaluio. B 3TOM cily4ae B kaduecTBe KPUTEPHs IS 3aMe-
HBbl 000PYI0OBaHUS NPUHATH MUHUMAaJIbHBIC U3JIEPKKH MAIIMHBI B TEYCHUE MEpUojaa ee
CITykOBbl, BKIIIOYAsl TAKXKE CTOMMOCTb MOCIENyIOMUX 3aMeH. OQHaKo B 1€HCTBUTEIbHO-
CTU NOBPEXJICHUE MAIIMHBl TOYHO HEJIb3sl MPEABUIETh IIPU PACCMOTPEHHMH €T0 KaK Je-
TEPMHUHHCTHUYECKOIO Mpoliecca. ITOT MPOLECC, CKOPEE BCEro, CTOXaCTUYECKUN (BEpOSIT-
HOCTHBII), TaK Kak OH OOYCJIOBJIEH MHOT'OYHCJICHHBIMU (PaKkTOpaMu, KOTOpbIE HHKAaK
HEJIb3s IIPELYCMOTPETH 3apaHee.
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Jlnst 3aMeHBl MaIllWHBI, UCXOJS W3 CTOXAaCTHYECKUX IPOIIECCOB TMOBPEKICHUS,
UMEIOTCSI MHOTOUYUCIICHHBIE TIPEAT0KEHUSI.

OYHKIUIO TUIOTHOCTH CTOMMOCTH (), KaKk OJHO M3 JYUIIMX MPEJIOKECHUH,
NPUHUMAIOT B KauecTBe MaciiTada MOBpeXJAeHUsA. JTa (QyHKIHS yYHTHIBACT BCE BUJIBI
U3JIePIKEK, CTOMMOCTH 3aMEH U JTUKBHUIHBIC CTOUMOCTH CTApOI MAIIHHBI.

B xaxzmom Bo3pacte t, ¢(¢) sBISETCS CIyYalHOW MEpEeMEHHOU ¢ (yHKIMEH pac-

C C
npenenenuss P(—), tak yto P(—)= BeposATHOCTh {P(¢) <c }. Jpyrumu cioBamu, e€Cliu
t t

MBIl PacCMOTPUM OOJIBLIIOE KOJUYECTBO MAIIMH TOrO K€ THUIIA, YTO M HCCIedyeMas Ma-
IIMHA, TOTJa B Bo3pacTe t PyHKIMS C TUIOTHOCTBIO CTOMMOCTH MEHbILIAsl UM paBHas (C),

c
Oyner oueHb Onuszka Qynkuuu P(—). Takas mpocrtas cxeMa BIOJHE JOCTaTOYHA IS
t

IMPaKTUYCCKUX pacu€TOB, U HCT Ha,I[O6HOCTI/I CJIMIIKOM YCIIOXKHSATDH Q)YHKHI/IIO pacipence-
JICHUS IIJIIOTHOCTHU CTOMMOCTH.
HpeI/IMYH_IeCTBO paccMaTpuBacMoOro 3aA€Chb Npouecca 3aKIHYaACTCA HE TOJIBKO B

c
U3BECTHOCTU P(—), HO TakK€ U B TOM, UTO OH BKJIIOYAET B c€0s U HEKOTOpPbIE BEPOST-
t

HOCTH, 4TO OyJIeT BUJAHO U3 AAJIbHEHIINX PAaCCMOTPEHUH.
O603HaYUM CTOMMOCTD 3aMEHBI 0€3 BO3BPATHOM CTOMMOCTH CTapOi MAIIMHBI Ye-
pe3 3 (¢, f). B aTux BeIpakeHusx yepe3 ¢ obo3HaueHa ¢(¢). Torma moJiHyI0 CTOMMOCTD

HCIOJIb3yEMOW MAIMHBI B BO3pAacTe t U €€ NaJIbHEUIIYI0 3aMEHY MOYKHO NPEIACTABUTH B
BHUJIE

[0)dt, +3(p(0).1) (16)

Jlnst mporiecca 3aMEHBI MPUHUMAEM OXKHJAEMYI0 CTOMMOCTh MAIIMHBI TOTO e
THIIA.

B xauecTBe KpuUTEpHs MPUHUMACTCS 3aMEHA, IIPU KOTOPOH TUIOTHOCTh CTOUMMOCTH
JOCTUTHET AaHHOTO 3HadeHus C, T. €. MamuHa OyJeT 3aMEHSATHCS IMOCJIEe TOTO, KakK ee
U3HOC JIOMACT JI0 ONPEICIICHHOT0 pa3Mepa, MpeyCMOTPEHHOTO 3apaHee.

Takasi mocTaHOBKa BOINPOCAa PAaBHOCUIIbHA TOJNYYCHUI0O MUHUMYyMa OXHIAeMOU
croumocTd. OYEBHUIHO, JAHHOE MPABUJIO MOXKHO NMPUMEHHTH JIMIIb TOTJa, KOTJa BCE
YaCTU MAIIUHBI TOCTYITHBI JJ1s1 HAOMIOACHUS U U3MEPEHUS TOBPEKIACHUSI.

O6o03HauuM uepes E(C@) 0XKHJIaeMYI0 OOIIYyI0 CTOMMOCTBH 3a Bpemsi I ais 3a-

c
MEHBI IJIOTHOCTU CTOMMOCTH C B

HZMM (17)

c| To= T

KaK CpPEJHIOI HOPMY CTOMMOCTH 0003HAYUM TaK XKe,
A(0) = [o()dr (18)
0

rae A(t) mpeacTaBiseT CyMMapHBIe TOJIOBBIE DKCIUTyaTallMOHHBIC U 3aTPaThl 3a
BpeMms t.
Torga MoHO JT0Ka3aTh, 4To [ */ BeIpakenue (17) momyduT Bu
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A, e
c}%iiﬁwﬂ, (19)
r

C C

rae E[ },E[é}, E ¢C,£} - MaTeMaTU4yecKue OXXuuaHus f, A(t), ¢(ct), xoraa
L C

IIJIOTHOCTh CTOMMOCTH AOCTHUTAaCT 3HAUCHHUA C. OntumanbpHas INIOTHOCTE CTOMMOCTH 3a-

MeHnbl C,, Oyaer Toil BenuuuHoil C, 1151 KOTOpoi [C} JIOCTUTAEeT CBOETO0 MUHUMYMa /c/.
C

[Tokaxem cmoco0 ompeaeneHus 3Ha4eHUs [c]| HAa YuUCI0BOM npumepe. s ycra-

C
HOBJICHHUSA 3(P(PEKTUBHOCTH 3aMEHBI HCIOJb3yeM HepaBeHCTBAa (<c<kt u P(—)=0.
t

Hcknrouas 3HaueHUE ¢ U3 MHTEPBAJIOB, MOJIYy4YUM gg;gc. PaccMoTpuM BEpOSITHOCTS,
k

KOT/Ia TUIOTHOCTh CTOMMOCTH JIOCTUTAET BEJIUYHHBI C B MHTEpBaJie BPEMEHHU ¢ U t+dt.
Tak kak ¢@(f) yBEeIUYMBAECTCA C BO3PACTOM MAIIWHBI, TO MajJO€ U3MEHEHHE BO BPEMEHU

aacT

c
dP(—)
{P(g +di)— P(%)} - dtf d, (20)

TaK YTO 3HAYECHUE g (L) MOTYUUT BUJL
c

C
- dP(—) C
) ¢ dt=f C dt=Cln(k)
dt S(k_l) k-1

k

Iy
1
NS
1
I
I
.y

EF} _C’In(k).
c] 2k-1

U3 ypaBuenus (17)
[C}=C+¢(k—1)
2 cln(k)’

Cc

1/2
cnenosatensHo ¢ —| 20(k=1
O

M=Mgﬂ{?$;q 1)

K - B nanHbIX (opMyiax moka3biBaeT mMaciiTad U3MEHEHHs TUIOTHOCTU CTOUMO-
CTH. DTa BeIUYNHA BCETAa OOJbIIE €TUHHUIIEL.

VYka3zaHHbIE MOJOKEHHUSI JIETJIU B OCHOBY IIPU 3aMEHE OCHOBHOTO 000pYJAOBaHUS
HACOCHBIX CTaHUMN B DEepraHckoul AOJMHE MPU BEPOSTHOCTHOM IPOLECCE MOBPEKIE-
HUSL.
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BHenpeHue onepaTuBHOr0 HAOMIOACHHS 32 BJIAKHOCTHIO
MOYBbI U KOPPEKTUPOBKHU HA3HAYEHHBIX MOJMBHBIX HOPM
C MOMOIUBIO OBICTPOACHCTBYHIIUX NPUOOPOB — TE3UOMETPOB

HNxpamos P.K., be3ooponos I''A., bacrees I'.H.,
Ile3nokoBa JI.X., 'anmapos C.M., CagueB Y.A.,
Paxumos P.P., IOcynosa ®.M.

CAHHUUPH um. B.JI. Kypuna, Y3 HUUX

B ycnoBusix octporo neduinuTta BOJAHBIX PECYpCOB IS MPUHATHUS ONEPATUBHBIX
peuieHuit Mo KOpPpEeKTUPOBKE BOJIOMOJIL30BAHMSI MMEET 3HAaY€HHUE OpraHu3alus HalJio-
J€HUH 3a BJIa)XKHOCTHIO MOYBBI, OT KOTOPON 3aBUCAT ONTUMAJIbHBIE CPOKHU II0CEBA CEJb-
CKOXO35ICTBEHHBIX KYJIbTYp, ONEPATUBHOE PACHPEAEICHHUE BOJHBIX PECYPCOB MEXIY
dbepmepamu, ABII, paiiloHaMl ¥ COOTBETCTBEHHO 3aBUCHUMOCTH YPOXKAWHOCTU BBIpAIIH-
BAa€MOM CENbCKOXO03AMCTBEHHON MPOYKIIUH.

Jlo HacTosIIero BpeMeH! pa3paboTaH IIeJblil psJl METOJIOB YCTAHOBJICHUS CPOKOB
MOJIMBA CEJIbXO3KYJIbTYp: IO BHEIIHUM NpPU3HAKAM PACTEHUU (CTENeHb MOABSIAHUS JH-
CTBEB), IO IPUPOCTY TIABHOTO CTEOIIsA, O KOHIICHTPAIIMU KJIETOYHOTO COKa, MO KOJH4Ye-
CTBY MCHAPHUBIIEICS BOJABI U3 UCIAPHUTENS, TPABUMETPUICCKUI (TEPMOCTATHO-BECOBOM )
METO/]l, OCHOBAHHBIN Ha B3BEIIMBAHUM NMPOO IPyHTA A0 U MOCIE CYHIKH. Bce 3TH MeTo b
MMEIOT JI0BOJIBHO COMHHUTENBHYIO TOYHOCTbh M 3aTSIKHBIE CPOKH ONPEIECICHHUS BIIAKHO-
CTHU MOYBBI U YTOUYHEHHON HOPMBI I10JIUBA.

HaulOonbiiee pacrpocTpaneHre B OPOIIa€MOM 3€MJIEJIETIUU CTpaH MHUpa IpH OI-
peaeNieHnu CPOKOB MOJMBA U (PAKTUUYECKUX MOJIMBHBIX HOPM MOJYYUIIH MPUOPUTET CTa-
MOHAPHBIE TEH3UOMETPHI C JaTYMKAMH JaBJICHUS M Bakyymmerpamu — 310 UB/I-1;
UB/I-2 kouctpykuun YkpHUNUT'uM, Uspannsckoit pupmer AMI, dupmer «ppomerp»
CHIA.

B 2009 rony uncturyrom CAHUWPU u TUUM cornacuo gorosopy Ne 52/2009
¢ Pecny6nukanckum CoBeTOM IO BONpPOCaM yuyeTa palliOHAIbHOTO YIpaBiIeHUs SKOHO-
MUU U 3P(PEKTUBHOIO UCIOJB30BAHUS BOJHBIX PECYpPCOB IMpOBEJIEHA paboTa MO YCKO-
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PEHHOMY METOJYy ONpPEJEeICHHUs] CPOKOB IOJINBA M YTOUHEHUIO (PAaKTUYECKOM MOIUBHOM
HOPMBI OPOLIAEMBIX CEJIBXO03KYJbTYpP, C IOMOIIBIO IPUMEHEHUs TeH3noMeTpoB «Mppo-
METpPY.

Jlannas paGoTa Obula NMpOBEIEHAa BO BCEX OOJACTAX pecryOsukH Y30eKuCTaH.
Haxonsmmmecs B unctutyre CAHUWPU tenznomerpsr «MppomeTp» ObUIH yCTaHOBIICHBI
U nepenansl B (epmepckue xossiicTBa oOnacTeil Ha 0€3BO3ME3IHON OCHOBE IOJ| CO-
xpaHHy1o oTBeTcTBeHHOCTh X BYMCaMm. bruto ycranosneno 323 tenzuomerpa. Ilo me-
pe YCTaHOBJIEHMsI TEH3MOMETPOB OJHOBPEMEHHO IMPOBOIMIOCH 00ydeHHE paOOTHHUKOB
BYUC, ABII u ¢pepmepoB hakTHUIECKOMY MOJIB30BAHUIO TEH3HOMETPAMH, UX YCTAaHOBKE
U JIEMOHTaXy B KOHIIE€ BETE€TAllMU U XpaHEHUIO ux. Ilepenanel meTonuueckue pykoBo-
JICTBA IO YCTAHOBKE TEH3MOMETPOB, IIPOBEACHUIO U3MEPEHUN, ONPEIEICHUIO OJIUBHBIX
HOPM M BEJCHUEM MOHUTOPHHIA 32 BIAXHOCTBIO I10OYB.

Taoauua 1

KosnuecTBO ycTaHOBJICHHBIX TEH3HOMETPOB B (pepMepPCKUX X0351licTBaX
no odsaactam Pecny0dimkn Y30exkucran

Ne Koa-Bo Junna Jara ycra- I'ryouna ycra- Cennxos-
N Ob6aactu TeH3HO0- TEeH3HO- HOBKH TeH- HOBKH TeH3HO- KyJbTYpa
MeTpoB MeTpa, cM 3MoMeTpa MeTpa, cM
1 AHIMKaHCKas 21 50 10-12.05.09 50 NIICHUIA
2 ®DepraHckas 20 50-30 20-24.03.09 80-30 NIICHUIA
1 TamkeHTcKas 25 100 7-10.07.09 60 XJIONOK
2 CoIpiappuHCKas 27 100 1-10.07.09 60 XJIONOK
3 AHmKxaHcKas 20 70 6-7.07.09 60 XJIONOK
4 ®DepraHckas 20 70 8-9.07.09 60 XJIONOK
5 Hamanranckas 20 70 10-12.07.09 60 XJIONOK
6 Cypxanjapbs 25 100 8-9.07.09 60 XJIOTIOK
7 Kamkanapes 25 100 5-6.07.09 60 XJIONOK
8 Xopesm 25 50 20-22.07.09 50 XJIOTIOK
9 Kapakannakus 20 70 20-23.07.09 60 XJIONOK
10 | HaBouHckas 10 100 18-19.07.09 60 XJIONOK
11 | Jxuzakckas 21 100 60 XJIOTIOK
12 | Camapkanackas 20 70 15-17.07.09 60 XJIONOK
13 | Byxapckas 24 100 17-18.07.09 60 XJIONOK
Jmuna -100 | 157 mTyk
Hroro ycraHoBieHO
TCHIHOMETPOB Hnuna -50 100 mTyk
Hnuna -70 100 mtyk
Uroro: 323 wryku

Pabora tensmometpa «ppomeTp» OCHOBaHa Ha MPUHIIMIE BOJOOOMEHA MEXIY
TEH3HMOMETPOM U TIOYBOH MPHU pa3IMYHOM MOTCHIIMAJIE BJIard MouBbl. Tak, eciu MOTeH-
HuaJ BJIaru nmO4YBbl MCHBIIIC HYJIA, BOJA U3 TCH3MOMETpPA 4CPEC3 KepaMI/I‘IGCKI/Iﬁ HAKOHCY-
HUK (PuiabTp) OyaeT BhITEKATh JO YCTAHOBJICHHS OJMHAKOBOTO TOTCHIIMANIa BJIard B
CHCTEME IOYBa-TEH3UOMETp. Takol Impouecc MPOUCXOAUT IIPU UCCYILIMBAHUU IOYBBI B
MEXTOJIUBHOM Tiepro. [locie yBiia)xHEHUS MOYBBI B PE3yJIbTaTe MOJIMBOB, KOTJa BIIaX-
HOCTb ITOYBbBI JOCTATOYHO GBICTpO YBCIIMYUBACTCA, BOJAa U3 MOYBBI OTCACBIBACTCA TCH-
3MOMETPOM JO TeX IMOP, TOKA HE YCTAHOBUTCS PABEHCTBO IMOTEHIIUAIOB BIIATH.
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B apuaHOil 30HE IMKIIBI HCCYIICHUS U YBIAXKHEHHS ITOYBBI TOBTOPSIFOTCS MHOTO-
KpatHo. [[1s Haje)xxHOM paboTHl B TEUEHUE BETETAI[IOHHOTO MEPHOA ITPH TAKOM YaCTOM
OTIOPOYKHEHUH W 3aIOJHEHUH BOJON TEH3MOMETpa KepaMU4eCKuil QUIBTP C €To MopaMu
pazmepom 0,7-1 MKM He JOJIKEH 3a0MBAThCS MHUKPOOPraHM3MAaMM, HAXOJSAIIMMHCS B
MOYBE M MOYBEHHOM pPAcTBOpE. DTO JAOCTUTAETCS 3aJMBKOW TEH3MOMETpa Iepej Hada-
JIOM ero paboThl JUCTWIMPOBAHHOW WIIM KHUIITYCHOH BOJOW ¢ JOOaBIIEHUEM B Hee He-
CKOJIBKMX KalleJlb CTEPUIU3YIONIEH KUJKOCTH (TOIYO U Jp.).

JlnamnazoH BCachIBAIOIIETO JABJICHUS MOYBBI OXBATHIBACT HIKHHH MpENeN Mpen-
MOJIMBHOM BIIQYKHOCTH MOYBHI M BEPXHIOIO TPAHUILY — HAMMEHBINYIO0 Biaaroémkocts (HB)
noyBsl. Ecriu BepxHss rpaHMIa AMana3oHa 00yCIaBIMBACTCS MEXaHHMYECKUM COCTaBOM
TIOYBBI, TO HWKHSISI TPAHUIIA — BUJIOM | (Pa30il pa3BUTHs OPOIIAEMOU KYJIbTYPHI.

Tak, nns cymecyaHbIX IMOYB BEIMYMHA BcachkiBaromiero aasieHus npu HB co-
craBnsger 5 cantubap (0,5 m.B.c.), s TsKeIoCyrIMHUCTHIX — 10 cantu6ap (1 m.B.B). B
TabJ. 2 MpUBENCHBl 3HAYCHHS HWKHErO IpeJeNa MOTEHIMaNa BIaru s OpOIIacMbIX
CEIbXO3KYJIBTYP.

Taoauna 2

3HaYeHUs HUKHEr o mpejesia NOTeHUNAaJaa Bjaaru (nmpeanoJuBHOM Mopor)
JJIS OPOLIAEMBIX ¢/X KYJbTYP

KyabTypa ®da3a pa3BuTHus BeacwiBalouee
yaABTYP p nasJjienue, klla
3epHOKOIOCOBEIE (TITIIE [locen-kyienue
P CreOneBaHne-1IBETEHNE 40-50
HUIA, TIMEHb, OBEC, T4-
MEHD) HasnuB 3epHa-Moi104Hasl CIENOCTh 50-55
Co3peBanne 3epHa 55-65
[ToceB-kymmenne 30-40
Brixon B TpyOKY-BBIMETHIBAHHE METEIKH 40-50
Kykypy3sa
I[BeTeHne-HanMB 3epHa 50-60
MosouHasi CIeNnoCTh — BhI3peBaHME 3€pHA 60-70
MHorosneTHue TpaBsbl
P Kymenue — 50 % uBetenue 30-40
(mouepHa, KJieBep)
IToceB — cMbIKaHue OOTBBI 30-40
Cgexkna
dopMupOBaHHE U CO3pPEBAaHUE KOPHEIIOI0B 50-60
IToceB paccajpl - IBETEHUE 30-40
[Tomuops [[BeTeHue - 3aBsA3b MJIO/IOB 40-50
[Tlnogoo6pa3zoBanme - cO3peBaHNe 50-60
CeB - 1IBeTeHHUE 15-25
Orypibt [[BeTeHune - 3aBsA3b MJIO/IOB 25-35
ITlnogoo6pa3zoBanue - cO3peBaHue 35-45
[Tocaaka paccaapl - 00pa3oBaHUe KOUaHOB 20-30
Kamnycra AKa p A P
dopmMupoBaHHE KOYaHOB 30-40
Jo userenus 55-60
XJ10myaTHUK I[BeTenue - mI0000pa3oBaHme 55-60
Co3peBanne 60-70

[TpumeuaHue: Ha 3aCOJIECHHBIX 3eMIIAX MOJHUBBI XJIOMYaTHUKA HEOOXOAMMO IPOBOAUTH IO MOKA-
3aHMSM TeH3UOMEeTpOB Ha 10 caHTHOAp HMXKE TAOJIUUHBIX

VY cTaHOBIIEHO, UYTO C IOMYCTUMOI CTENEHbI0O TOYHOCTH ISl ONpEeIeHUsl BIaro-
3anacoB nouBsl B cioe 0-70 cM 10CTaTOYHO M3MEPUTH BIAXKHOCTH ciosi 20-40 cm, T.e.
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MPOU3BECTH OJHO M3MEPEHME, a J1s ciiosl mouBbl 0-100 cM — nBa U3MEPEHUS BIAKHOCTH
cnos nouBbl 20-40 cm u 60-80 cM U onpenenuTh X CpeaHEe 3HaUCHHUE.

[TonyueHHble pe3ynbTaThl JAlOT OCHOBaHUE JJIsI Ha3HAYEHUs IIIyOUHBI 3aJ0%Ke-
HUSl TEH3UOMETPOB Ha aBTOMOP(HBIX MMOYBaX W MOYBAX MEPEXOJHOro psaa. [ns oBomi-
HBIX KYJbTYyp, KOpPHEBasi CHUCTEMa KOTOPBIX pacmojioxkeHa B cioe mouBbl 0-50 cM, B
IpPEICTaBUTEIbHBIX TOYKAX IMOJISI PEKOMEHAYEeTCsl ycTaHaBIuBaTh oAuH 30 CM TEH3HO-
METp.

Jlig xJionka, KOpHeBasi cucTeMa KOTOPOTro HaXOJAUTCS B CJIO€ MOYBHI 10 1 MeTpa
u 0osee, pEKOMEHAYETCsl yCTaHABIUBATh OAMH 70 CM TEH3HOMETP

KoaunuecTBo mpencTaBUTEIbHBIX TOYEK YCTAHOBKM TE€H3UOMETPOB OINpeeseTcs
BHJIOM OPOIIAEMOM KyJIbTYpbl M OpraHU3alle OpolaeMon TeppuTopuH. s mianupo-
BaHUS MECT U INIyOMHBI YCTAaHOBJIEHUS TEH3MOMETPOB MMEET 3Hau€HHEe CIoco0 MOoJIMBa
CeIbX03KyJIbTyp. OCHOBHBIMH CIIOCOOAMH MOJIMBA CYXOJOJBHBIX KYJIbTYp SBIISIIOTCS
HOJIMB 110 00PO3/1aM WM MOJ0caM, J0XKAeBaHUE, KalleIbHOE OPOIICHHUE.

[TockonbKy n0XJAE€BaHUWE U KalelbHOE OpOIIEHHE OOEClEeYMBAIOT MPOBEACHUE
[OJIUBOB ¢ O€3HANOpHON MHGUIbTpaLuei, 3TO CO37aeT MPEANOChUIKH AJis MPOBEIEHUs
YacThIX MMOJMBOB HEOOJIBIIMMU MOJIUBHBIMU HOpMaMu. B CBs3U ¢ 3TUM pacyeTHbIN yB-
JaKHSIEMBIH CIIOM MOYB MOXKET OBITh YMEHBIIEH, U Ha IMOJIMBHBIX y4acTKaX C TaKHUMH
BOZ0cOeperaroMy crocodamu moJiBa T0CTaTOYHO yCTaHaBIMBaTh Mo ogHoMy 30 cm
TeH3uoMmeTpy. g ompeneneHus CPOKOB MOJIMBA CEIbXO3KYJIbTYp HEOOXOAMMO pery-
JSPHO CIEAUTH 3a MOKa3aHUSIMU TeH3uoMeTpoB. CpOK HACTYIJIEHUS IOJIMBA Ha3HAYaeT-
Csl IO MOKa3aHUsIM T€H3UOMETPOB, IPUBEICHHBIX B Ta0JI. 2.

B 10 *e BpeMs, B IPOU3BOACTBEHHBIX YCIOBUSAX YCTAaHOBJICHHbIE TEH3UOMETPHI,
MHOTJIa BBIXOJAT U3 paboyero coctostHus. Kak ycTaHOBIIEHO, 3TO CBA3aHO C MCCYIICHU-
€M BEpXHETO CJIOs TOUBHI, KOT/Ia BCA pabodas )KHIKOCTh MPUOOpa yepe3 KepaMUIeCKui
HaKOHEYHMK BBICACBIBAECTCS IOYBOH U NMPOMCXOAUT pasrepmeTHsanus Tensnomerpa. Ilo-
JNOOHBIE CIydad BO3HHUKAIOT MPH 3aJ€p’KKax C MOJIMBAMU, 00YCIOBIECHHBIMHU XO3SICT-
BEHHBIMM IpuunHamu. Jlo3amnpaska npudopa nopuuei KuAKOCTH B 3TOM ciyyae Oecro-
Je3Ha, TaK KaK BCJEACTBUE BHICOKOTO BCACBHIBAIOILIEIO AaBJIEHUS MOUYBBI MPUOOpP OBICTPO
pa3psauTcs U nepectaHeT paborats. [lepeszapsaky TeH3uoMmeTpa cielyeT NPOU3BOAUTH
1OCJI€ MOJIUBA.

JUis ycTaHOBJIEHUS pa3Mepa MOJIMBHBIX HOPM HEOOXOJUMO MMETh I'paduk 3aBU-
CUMOCTH BCaCBIBAIOIIETO JABIICHUS OT BIAXHOCTU MO4BHl — P,=f(W). Takoii rpaduk
clelyeT MOCTPOUTh Ha OCHOBAHUU IOJIEBBIX U3MEPEHUN BIAXKHOCTH MOYBBI TEH3UOMET-
pami. TT0CKONIBKY MOTHBHEIE HOPMBI YIOOHO MPEACTABISTH B M /Ta, BIAXKHOCTh TMOYBbI
Ha rpaduke— P;=f(W) pekoMeHayeTcs BbIpakaTh B OOBEMHBIX MPOLEHTaX. ITO B CBOIO
ouepenb TpeOyeT onpeaeseHnsi 00beMHON MacChl TOYBBI.
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Puc. 1. 3aBucumocTh BecacbiBawoniero aapjenus (Pk) ot BiaaskHOCTH MO4YBHBI (W)
(mo I'.A. Be3doponoBy)

1- TsKETBIN CYTIIMHOK; 2- CPEAHUM CYTTIMHOK; 3 — JeTKHUil CYyIJIMHOK

B mnpencraBnenHom Ha puc. 1 rpaduxe mokasansl 3aBUCHUMOCTH P,=f(W) nnsa
JIETKUX, CPEIHUX U TKENbIX 1Mo4yB. C MOMONIBIO MPEACTaBICHHOr0 rpaduka mo 3Haye-
HUIO BCACBIBAIOIIETO AABJICHUS OMPENCTSIOTCS (PaKTHUECKUE Baro3amnachl B pacieTHOM
cnoe noussl (Wy B nonsAx OT oObeMa MO4YBBI). 3Has pasMep BJIAro3anacoB IpPU Hau-
MEHbIIIeH BIaroeMkocT NmouBbl( W, B NONSX OT 00BEMa MOYBBI), 1O YPOBHS KOTOPBIX
HEO0XO0AMMO TOTIOJTHUTD BJIAro3amnachl MOJHUBOM, MOKHO PAacCUUTATh BEJIUYUHY IOJIUB-
Hoii HopMBbl. OHa Oyzner paBHa W, Wy, xoTopas mpeicTaBiseT coO00l neduuuT BiIaru
pacueTHOTO CJIOS MOYBHI HIIM TTOJIMBHYIO HOPMY HETTO. ¥ MHOXKHUB MOJYYEHHOE 3HAUYCHHUE
Ha kod(pdunuent K=1,10-1,20, yuuTbIBarOnii MOTEpH BOABI MPHU MOJHMBAX, BKIIOYASL
NOTepH Ha UCIapeHue, GIbTPauio U BO3MOXKHBIM TTOBEPXHOCTHBIN COPOC, MOTYyYarOT
MOJIMBHYIO HOPMY OpYTTO.

m= Wy, —W,)*H*10" %K m’/ea (1)

3neck H — MOIIHOCTH KOPHEOOUTAEMOTO CJIOSI, M

Ten3zuomeTppl, CTALIMOHAPHO YCTAHOBJICHHBIE HA I10JIE, MO3BOJISAIOT Ha3HAYaTh HE
TOJILKO CPOKM U HOPMBI IOJIUBOB, HO M (PUKCHPOBATH CPOK 3aBeplleHMs moiuBa. Kax
TOJILKO CTpENIKa BaKyyMMETpa HauHeT mpubiauxkaThcsa K 3Hauenuto 10-15 cantubap, mo-
Jady BOJIbI Ha IOJI€ ClelyeT IpeKkpaTuTh. Takas ¢ukcanus pa3Mepa 3a0paHHOM Ha
OpOIUIEHUE BOJBI MO3BOJISIET YTOYHATH (PAKTUYECKYIO TTOJUBHYIO HOPMY.
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JUiss yCTaHOBKHM TEH3MOMETPOB Ha KaXKJOM CEBOOOOPOTHOM TIOJie BBIOMpAETCS
NPEICTaBUTEIbHBIA MOJMBHOW ydacToK. Ha Hem ompepensercs JUIMHA TOHA TPaKTOpa
WJIU JITTMHA OOpO3/bl i B CEPEAUHE €€ BTOPOM MOJIOBUHBI B TpeOHE OOpO3/1 yCTaHABIMBA-
€TCSl TCH3UOMETP

Ha THAPOMCIIMOPATUBHBIX CUCTEMAX TCH3MOMCTPhLI YCTAHABJIUBAIOTCA B CCPCIN-
HE MEXJIPEHHOTO PACCTOSTHHS.

B ¢depmepckux xo3siicTBax, rae ObUTH YCTaHOBIIEHBI TEH3HMOMETPBI, OTpEIeIIs-
JUCh CPOKHM TIOJIMBA (HAYalo M KOHEI[ MOJIMBA) M TCOPETHUYECKHE TOJUBHBIC HOPMBI,
XJIOIMMYATHUK PAa3BHBAJICS HOPMAJIBHO, YTO BJIMSUIIO COOTBETCTBEHHO HA €T0 YPOXKANHOCTD.

PerynspHbie HaOMIOACHUS 32 PEKMUMOM OPOUIICHHS C TTOMOIIbIO TEH3HOMETPOB
(BJ'Ia)KHOCTI) II0OYBBI, IIOga4a OpOCHTCHLHOﬁ BOJbI HAa IIOJIA, 3aCCAHHBIC CCJIIbLXO03 KYJIbTY-
pamMu) NaayT BO3MOXXHOCTh 3KOHOMHOTO PacXOJIOBaHUs OPOCHUTEIBHON BOJBI IPH CO-
0JII0ZICHUM arpOHOMUYECKUX MEPONPUATUH MO TpeOyeMOMY YBIIAKHEHHMIO MOYBBI AJIS
JAHHOM CeJIbX03 KYJIbTYPhI H, COOTBETCTBCHHO, TIOBBIIIICHHE YPOXKAHHOCTH.

Jluteparypa

1. AxmenoB XK.X., be3zboponos I'.A., be3doponoB FO.I'. u ap. F¥yzanu cys
TEKOBYM TEXHOJIOTHSUIApU Ba CYFOPUII MYJAJAATiiapd Ba MEBEPIAPUHU TEH3UOMETP
éplaMua aHUKJIal ycysuiapu 6yiinda tascusiiap. - TamkeHt, 2009.

YK 691.32:627.81

ATMOCepoyCTONYMBOCTh U KOPPO3HMOHHAS CTOMKOCTH
0CTOHHBIX U KeJ1e300€eTOHHBIX KOHCTPYKIUM
I'TC TamikeHTCKOro BOAOXPAHUJIUIIA

Anukyaos IL.Y., 3yes O.B.

TUUM, CAHUUPH um. B./I. ’Kypuna

Bo Bpems ctpoutenbcTBa MIOTHUHBI TalIKEHTCKOro BojgoxpaHuiuma B 1961 r.
o0nrioBKa ObUTa BBIMOJHEHA M3 MOHOJHUTHOTO jkKele300eToHa, a JieBoOepekHasi 4acThb
Ha ocHOBe cOopHoro ene3oberona ([TK1+00 — IMK10+50). HatypHbsiMu HcclienoBa-
HUSMHU OBUIH BBISIBIICHBI A€(EKThl SKPAHOB (TPELIMHbBI CKBO3HBIE U pPaHaJIbHbBIE, a TAKXKE
JIpyrue HapylIeHHUs TUIOTHOCTU OeToHa) 3a S0-JIeTHBIM CpOK SKcIulyaTanuu. B HacTos-
uiee coctosiuie KOHCTpykiuid ['TC TB noayiexxuT u3y4eHnto 1 Ha3HAYEHUIO0 MEepPOTNpUs-
TUW MO WX O3JI0POBJICHUIO, a TaKXKE MPOJJICHUIO CPOKA UX CIyXKOBbI, O0€3 TeKyIIero pe-
MOHTA.

®U3UKO-XUMUYECKHUE MPOLIECCHl TBEPICHUS [IEMEHTHO-BOJHON CHCTEMBI MPHUBO-
AT K 00pa30BaHUIO MMPOYHOT'O KOHIJIOMEpPATa — LIEMEHTHOTO KaMHsI CII0)KHOTO XUMHYe-
CKOT'0 COCTaBa U CTPOEHHUs (CTPYKTypsl) [1].
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KanumisipHo-niopucTas cTpyKTypa LEMEHTHOTO KaMHs B O€TOHE — €ro BBICOKO-
pa3BHUTas BHYTPEHHsS MOBEPXHOCTh - B 3HAYUTEJIBHON CTENEHH ONpelessieT MHTEHCHB-
HOCTh B3aMMOJEUCTBUS (KOPPO3UOHHBIX MPOILIECCOB) MEXIY BHEIIHEH cpenoil u Oero-
HoM. [Ipu 3TOM Temnepartypa kosaebnaercs ot +30°C 0 25°C.

B xoHcTpykmusx, skcruryatupyembix 0osee 50 jeT, ObLIM OTMEUYEHBl «TITyOWH-
HbIe» TpeluHbl pazMepoM 10 13 mm. Kpome Toro, temneparypHblie HIBbI MPAKTUYECKU
«CYIIECTBYIOT» B OTKPHITOM BHJIe TIIyOnHOM 70 MM 1 OoJiee 6e3 KaKkoro—inuoo yIIoTHH-
TEJsl ¥ 3aIIUTHOTO TOKPBITHS.

TemmnepaTypHble BB COOPHBIX KEJIE300CTOHHBIX JKPAHOB OBLIH OO0YCTPOCHBI
JIPEBECHBIMU JOMIATBIMM YIUIOTHUTEISAMHU, M 32 BpeMs 3KCIUIyaTalMd MOTEPSUIM CBOM
3allMTHBIE CBOMCTBAa. B Hacrosiiee BpeMsl YIUIOTHUTEIM HE OTBEYAIOT COBPEMEHHBIM
TEXHUYECKUM TpeOOBaHMAM, TaK KaK OHM HMOKPBITHl paHalibHBIMU TPELIMHAMH, a TaM,
I7Ie OHU OTCYTCTBYIOT, IIOBEPXHOCThH 3apociia BOAHBIMH PACTEHUSMHU, UTO KaTeropuye-
CKHM HEJONyCTUMO BO H30ekaHue CKBO3HOW ¢uiabTpauuu Boabl. Ha HmkHeMm Obede
(ITK20+10 u I1IK21+20) 00nui0BOYHBIE IKPAHBI MOJTHOCTHIO MOKPBITH BOJHBIMU pacTe-
HUSIMHU, BBICOTa KOTOpBIX aocturaer 30 cMm, B pe3ysbTaTe 4Yero 3KpaH IMOTEps CBOE
npsiMoe HazHaueHue. Ha oTKpbITOH miiomaay B TeX e xKelae300€TOHHBIX IKpaHax oOHa-
PY’KEHBI paguanbHble TPEIUHbI ITyOHHON 10 21 cM 1o BepTuKaiu u 10 20 cM o ropu-
3oHTanu (11K 23+20; [1K23+50; [1K24+20).

[Ipu HaOMIOJEHUHN U aHAJIM3€ COCTOSIHUS COOPHBIX )KEJIe300€TOHHBIX JIEMEHTOB
U TUIMT NMOKPBITHIA KaHasa BogocOpoca (I1K23+20), naxoasuiuxcst B 30HE IEPEMEHHOTO
YPOBHSA M B IOJBOJHOM YacTH, BBIACHWIOCH, YTO pa3pyllI€eHHE HUX MPOUCXOIUIO TOA
BO3JIEHCTBMEM OTpHULIATEIBHON TeMIlepaTypbl, HOCKOIbKY Ha 3KpaHe 3a cueT aedopma-
IIUU MOSBUINCH «BBIMYKJIbIE» CIBUTM JUIMHON 10 30 CM M JOHHAs 4acTh NMPAKTUYECKU
packpoumiack. Ha moBpexIeHHBIX TOHHBIX MOKPBITHAX 0€3 3aLIUTHOTO Ci0s «padoTa-
I0T» apMaTypHbI€ COEIUMHEHHsS] ¢ KOPPO3HMOHHBIM CJIOEM TOJIIMHON 10 2 MM, MpHUIIE-
[IMe B HETOJHOE COCTOsIHUE, uTO Henonmyctumo Ha KoHCTpykuusx ['TC (KMK 2.06.08-
97 n KMK 3.07.01-96, I1IHK 4.02.41-06, KMK 3.04.02-97, IIIHK 4.02.13-04).

Kpome Toro, Ha ypoBHE «BOJa-BO3AYyX» 3a CUET IpoueccoB kopposuu [ u Il Bu-
JIOB MOSIBUINCH «ILEJIN» MaKpOTPELIUH INIyOMHON 0 15 MM, CHMXKaroIue BOJOHENpPO-
HUI[AaeMOCTh JKeJIe300€TOHHBIX 00MHIIOBOYHBIX KOHCTpYKIni ([TK23+50), a Takke ObutH
0oOHapy>KeHbl MOCIOHHO PACIHOJIOKEHHBIE COJIEBBIE OTJIOKEHHS B «CMETaHOOOpa3HOM»
COCTOSIHUM M B BUJE MEJIKUX «COCYJEK», JIETKO pacTBOpsieMble B MpOTO4YHON Boje. Kak
U3BECTHO, PACTBOPEHHE M YHOC M3 Tejla O€TOHA PacTBOPUMBIX MUHEPAJIbHBIX COEAMHE-
HUM, IPUBOJUT K Pa3pbIXJIEHUIO KaK BHYTPEHHEI0, TaK U Hapy»HOTO CJIIOEB MaTepuaa,
YTO CO3/aeT OJIAroNpUsATHBIE YCIOBUSA s (UIbTpaluu BoJbl yepe3 KoHcTpykuuu ['TC
TB.

[IpakTuyecku, cojeBble OTIOKEHHUsI 00pa30BalIuCh Mociie mpouecca Kkopposuu 11
BHJIa 3@ CUET BBICHIXaHUsl Ha CTEHKax IOp, a TAaK)KE€ Ha 3€pHaX M HAKAILJIMBAIOTCS B Ka-
BEpHax BJI0JIb paJAHAJIbHBIX U CKBO3HBIX TPEIIMH.

VY nopucroro 6eToHa u *eie300eToHa (C OTOJIEHHBIMU apMaTypHBIMU COEIUHE-
Husamu) (ITK23+50) na Hmwxaem 6pehe M300 mpu 50-1eTHeH sSKcITyaTallud Ha MOBEpX-
HOCTH TOSIBUJINCH KaBEpPHBI ITyOMHOM 3 cM 1 Ooree.

OTO sIBIEHUE yBEJIMYMBAET HA TOJBKO BOJOIMOIIIOIIEHUE, (PUIBTpAINIO KEJIe30-
OCTOHHBIX KOHCTPYKLHUW, HO ¥ OCaJ0YHBIE SBJICHUS Y OCHOBAHMS COOPYKEHHUS, 3 CUET
CABUTIa YIJIOTHEHHOT'O CJIOSl TPyHTa MO0 BEPTHKAIU. Y caMoOil Hecylel kene300eTOHHON
IUTUTBI, TJI€ OTOJIEH apMaTypHBIA Kapkac, yckopsieTcs npouecc kopposuu I Buga u pac-
cnaljeHre B y3JOBBIX COCJUHEHHUSIX CTaJIbHOW apMaTyphl, 4YTO HE OTBEYAeT TEXHHUYE-
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ckuM TpeboBanusm IIHK 4.02.13-04 — «3amura CTpOUTEITbHBIX KOHCTPYKIIMH U CO-
OPYKEHHUH OT Koppo3um» [4].

JUis 03TOpOBJICHHSI B PEMOHTA OCTOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIUI Ha-
MU PEKOMEHI0BAHBI CIEAYIOIINE MEPOTIPUATHSL:

1. Ilpy Ha3Ha4Y€HUM CpPOKA BBIIECPKUBAHMS U YXO0/Ja HAa OTPEMOHTHUPOBAHHBIX
ydacTKaX KOHCTPYKIMH HEOOXOJAMMO OpHUEHTHPOBAThCA Ha NpHOOpeTeHue OEeTOHOM
npoekTHoll Mapku (M300), koTopasi onpenensieT CTeNeHb 3aBEPIIEHHOCTH (hOpMUpPOBa-
HUS MUKPO— M MaKpOCTPYKTYpPbl IEMEHTHOI'O KaMHs, a TaK)Ke IPOYHOTrO CLEIUIEHUS CO
CTaJbHOM apMaTypoOi U APYTUMU CTaJbHBIMU AETAISIMU KOHCTPYKLIHH.

2. lnsa oGecnieuenust moposoctoiikoctu (F300 u Gonee) MOHOTUTHOTO kene300e-
toHa ['TC HeoOXxoauMo BO BpeMs IPUTOTOBIIEHUsI OETOHA U U3TOTOBJIEHUS KOHCTPYKIIUU
BBECTHU B €r0 COCTaB IJacTUGUIUpPYIOLMe 100aBKH, TaKue Kak CylIb(UTHO-CIUPTOBAL
6apaa (CCBb) 0,5-1 % u BomocToiikas kapbamuanas cmoisa (KC-B) 0,2-0,5 % ot macchl
BSDKYILIETO, YTO MPUBOJUT K SKOHOMUU LieMeHTa 10 10 %.

3. Ins ynydieHuss MOPO30CTOMKOCTH U TEXHOJOTUYHOCTHU MPOU3BOJACTBA B 3UM-
Hee BpeMs paboT 10 PEMOHTY MOBPEXJIEHHBIX y4yacTKoB U KoHCTpykuuit I'TC HeoOxo-
JUMO BBECTH B COCTaB TOBapHOTO OETOHA BO3IYyXOBOBJEKAIONIUE THAPO(PO3UPYIOIHE
kpemHuioprannueckue xkuakoctu tuna 'KXK-10 nu I'KK-94 0,2-0,3 % u 0,1-15 % or
MacChl 1IEMEHTAa, YTO JAeT yBEJIWYEHHE MPOYHOCTH M TpemuHocToiikoctH Ha 10 % ot
HCXOJTHOM.

4. Jlns yBenMYEeHUs TEIJIO3aIUThI, a TAKXKE KOPPO3UOHHOW CTOMKOCTH COOPHBIX
xene300eToHHbIX KOHCTpyKuMii ['TC HeoOXoauMo NMpUMEHEHHE MPONUTOYHBIX MaTe-
puanoB, TAKUX KaK METHUJIMETAKpUJIAT ¢ OTBepAUTeNeM (Tunepus +HadTeHaT KobanbTa -
0,1 % maccer no6aBku) B konuuectse 0,15 % oT Macchl BSOKYIIETro, 4TO MPUBOJUT K TIO-
BBIIIEHUIO KOPPO3UOHHOH cTOMKOCTH 10 20 % OT UCXOAHOM (3TaJIOHHOM).

JlaHHBIE O CTOMKOCTH OETOHA M >KENe300€TOHHBIX OOJUIIOBOYHBIX KOHCTPYKIMMA
I'TC TB u pe3ynbpTaThl 00CIeA0BaHHS ITOBPEKICHHBIX KOHCTPYKIIMHA IMOKAa3bIBAIOT, YTO
K (¢akropaM, BIHAIOIMM HAa CHIDKEHHE (QU3NYECKUX, XHMHYECKUX, (U3HUKO-
MEXaHUYECKUX CBOWCTB MOKHO OTHECTH XMMHYECKYIO aKTUBHOCTH CpEibl, IPOHHIIAE-
MOCTb M IPOYHOCTh OETOHA, KOPPO3ZHMOHHYIO CTOMKOCTh CTaJIbHOM apMaTypbl, T€OMETPHU-
YECKHE pa3Mephbl CEUEHM, KOIMYECTBO apMaTyphl (B HOPMaJIbHbIX M HAKJIOHHBIX ceye-
HUSX) U B OLIOPHBIX TOYKAX 3JIEMEHTOB.

Ha ocHoBaHUM BBINOJHEHHON pabOThl MOKHO CA€IaTh CIEAYIOIINE BbIBOIBI:

1. HaTypHbIMH HCCIEI0BaHUAMU OINpeJeseHbl e(eKTsl OeTOHHBIX, Xene300e-
TOHHBIX U MeTaunueckux KoHcTpykuuil ['TC TB. YcranoBieno, uto 3a 50 neT 3kc-
IUTyaTaluy 3a CYET CHUIKEHMS IUNIOTHOCTH, MOPO30CTOMKOCTH U KOPPO3MOHHON CTOMKO-
CTHU UX IPOYHOCTH CHU3MIACH 10 30 % OT MPOEKTHOM.

2. Beiu uccienoBaHbl MPUYUHBI U (PAKTOPHI, BIUAIOIINE HA CHUXKEHHE (pu3nye-
CKMX UM MEXAHMYECKHX XapaKTepUCTHK OETOHa, MeTajula U Kele300€TOHa H, B LIEJIOM,
koHcTpykuuii ['TC TB. YcraHoBI€HO, 4YTO OCHOBHBIMU BIMSIOIIMMH (DakTOpamu, SBIIS-
1oTcst BogonornomnieHue (1m0 20 %), BhI3bIBAIOIIEE KOPPO3UIO BCEX BUJIOB, U MPOIECCHI
«3aMopaxxuBaHus—oTTauBaHus» 10 300 1UKIOB, MpUBOJAIIME K JTedopManuu KOHCT-
PYKLIMI, co3aaroleil BHyTPEHHEE HalpsKEHUE, U B pe3yjbTaTe, K MOSBICHUIO MUKPO- U
MaKpOTpPEIINH, CHIKAIOIIUX MPOYHOCTh 10 20 % OT HCXOAHOM.

3. Ha3zHaueHbl 3alIUTHBIE MEPONPHUSTHS C UCIIOJIb30BAHUEM IOJIUMEPHBIX MaTe-
puasioB (KC-B u I'K)XK-10) u pexomeHnaoBaHbl 3 BapHaHTa TEXHOJIOIMH MPOU3BOJCTBA
PEMOHTHBIX paboT ISl MPOAJIEHUS )KHU3HECTTOCOOHOCTH KoHCTpyKuuid u nenom I'TC TB
10 20 et 6e3 MpoMeXyTOUHOTO PEMOHTA.
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4. Ha ocHOBaHHMM BBITIOJHEHHON Hay4YHO-HCCIIEIOBATEIbCKONH paboThl pazpado-
TaHbl «PeKkoMeHAanuu Mo yJIy4IIEHUIO HAJEKHOCTH JKCIUTYaTallud TMAPOTEXHUYECKUX
coopyxeHull TalIKeHTCKOTO BOJOXPaHWIIMINA» U NepeaHbl 3aka3uuky. OT BHEApPEHUS
naHHOW pexkoMeHnanuu Ha TB sddexTuBHOCTH OyeT CKIanbIBaThesl OT cOEpeKEeHUs
UCXOJIHBIX MaTepHalloB U TPYAOPECYpPCOB, 3aTpauMBaeMbIX Ha TEKYIIME PEMOHTHI, a
Takke OT 3(P(PEKTUBHOIO TPAHCHOPTUPOBAHUS BOJHBIX PECYpCOB M HOBBILICHUS YpO-
JKaHOCTH CEJIbCKOr0 XO35HUCTBA.

5. IIpou3BeneH npeaBapUTENbHbIN MOJCYET S3KOHOMUYECKOH 3(P(PEKTUBHOCTU OT
3aIIUTHBIX MeponpusaTHii. OnpeaeneH oXuaaeMblii SJKOHOMHYECKHH 3 exT oT mpume-
HeHus: Merozaa ruapodooduszanun koHcTpykuuih I'TC TB. Daddexr Oyner coctaBaiTh
150 000000 B rogx.
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N3MeHeHre MYTHOCTH IOTOKOB IO JJIMHE U PacyeT
HAHOCHBIX OTJIOKEHHUM HA MOABOASIIEM KaHaJie
HACOCHOM CTAHIIMHU

Hcmarnaos X.A., MyxaMezmlj S.C., Xamaamos 111.P.,
Apaoos Y.X.

CAHUUPUH um. B. /1. Kypuna, Ynpapiaenue 3xciuryaranuu KMK

[Ipu 3a60pe BOABI M3 PEKH C MOMOIIBI0 HACOCHOM CTaHIMU MOJBOJ BOJIBI K Ha-
COCHOMY arperaTty oOecIeuMBaeTCsl ¢ IMOMOIMIBIO0 MOABOANIETO KaHana. [TomaBomsimii
KaHaJI UTPAeT TAK)Ke POJIb OTCTOMHHKA JIJIST OCAXACHHUS HAHOCOB, MOCTYMNAIONIUX U3 PEKH
BMECTE C BOJIOM.
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W3MeHeHnss MyTHOCTH MOTOKa IO JUIMHE MOABOJAIIETO KaHajda MOXHO BbIYHC-
JSTH ¢ TIOMONIBIO YpaBHEHHs OallaHca HAaHOCOB. BriepBble MpeiokKeHne UCIOoIb30BaTh
Meros OajlaHca HAHOCOB B pacueTrax pYCJIOBBIX MPOLECCOB ObUIO BBIABUHYTO
@. DkcHepoM. B nmanpHeilineMm ypaBHeHHE OanaHca HAHOCOB HMCIOJIB30BAIM M YCOBEp-
IICHCTBOBaIU B cBomx pabotax M.A. Benukanos, W.U. Jlesu, A.B. Kapaymies,
C.X. Ab6onwsinu, FO.A. UGan-3ame, A.H.Toctynckuii, A.I'. Xauatpsu, K.U. Poccun-
ckuii 1 M. A. Ky3pmun, X.A. McMarunoB u 1p. YKa3aHHbIE aBTOPBI UCIIOJb30BaIN ypaB-
HeHue OallaHca HaHOCOB JJIA U3YUYEHUS M3MEHEHHUS MYTHOCTH MOTOKa MO JUIMHE B KaHa-
Jax, UMEIOIIUX TTOCTOSIHHBIC MapaMeTphl, BOJAO- U celexpanmnniiax. Hmke paccMmarpu-
BaeTCs M3yUEHHE U3MEHEHHUs MYTHOCTH MOTOKA IO JIJIMHE C y4eTOM OCOOEHHOCTEH Mo/I-
BOJISILIIETO KaHajla HACOCHOW cTaHIUU. /{715 modydeHust pacueTHbIX 3aBUCUMOCTEN n3Me-
HEHUS MYTHOCTH IO JJIMHE UCIIOIb3yeM ypaBHEHHE OanaHca HaHOCOB. [ cocTaBneHus
ypaBHeHHUs OajlaHCa HAHOCOB BBIJCIMM Yy4YacTOK KaHalla JIJIMHOW AX, OrpaHUYCHHBIN
IByMs cTBopamu (puc. 1).

Pacxoj HAHOCOB Yepe3 HauanbHEIL cTBOp Oymer OS (O — pacxox BOmbL, M/c, S —
cpeaHsisi 00beMHasi MyTHOCTh), uepe3 KoHeuHbIi cTBop O(S - AS), rie AS — yMeHbIlIeHHE
MYTHOCTH TOTOKA IO JUIMHE AX 3a cueT ocaxjeHus HaHocoB. O003HAaUNM CpeHHI pac-
XO0J OCaXAAIOIIMUXCSI HAHOCOB Ha €JMHHUILY IUIOLIAJM JIHA HA y4acTKe JJIMHON Ax yepes
¢s. Torna MONHBIA pacxol OCAKIAIOMIMXCS HAHOCOB HA 3TOM YYacTKe OyIeT paBeH
qsAxB, rae B — cpeaHsis IMpHUHA pycia KaHana Ha y4acTKe JUIMHOM Ax.

1>0

- OS5 T - - - P -AY)

Puc. 1. Cxema pacuera u3MeHeHUs] MYTHOCTH MO JJIHHE.
YpaBHeHue O0anaHca HAHOCOB OyJ€T UMETh CICAYIOMIUMA BUA:

0S= 0(S - AS)+ q,AxB (D
Otkyna

OAS=qAxB (2)
unu B nuddepeHnuanbHoi popme
QdS - q,Bdx=0 (3)

Bxopsuuii B ypaBHEHHE CEKYHJIHbIN pacxo/ OCakI€HHsI HAHOCOB IPHUOJIMKEHHO
MOJKET OBITh IPHUHST PABHBIM:

q.v:(W' Ve) S (4)
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rae W — ruapaBiaudeckasi KpyImHOCTh HAHOCOB, M/C;

Vs — BepTUKalbHAsl CKOPOCTh MMOTOKA M/C.

BeprukanbHy10 cOCTaBISIIOUIYI0 CKOPOCTh ITOTOKA B MOABOJSIIEM KaHAJIE MOKHO
YCTaHOBUTSH 1O (hopmyie:

Ve="Vitga =1V (%)

raoe V— CpeaHdgs CKOPOCTh IMOTOKA

\Y

tgo = VB = [ — YKIIOH BOJIHOM IMOBEPXHOCTH ITOTOKA.

[Moacrasnsis (4) u (5) B (3)nonyunm:
QdS—(W—iV) SBdx =0 (6)

VYpaBHenue (6) npuMeM B KauecTBe AU(PHEPEHINPOBAHHOTO YPaBHEHHS pacipe-
JIeJIeHUSI MyTHOCTH 10 JIMHE MOABOASIIETO KaHala HACOCHOW CTaHIIMH.

WnuTerpupoBanue ypaBHeHUs (6) UMEET HEKOTOpPbIe OCOOCHHOCTH, 3aBUCSIINE OT
MPOJIOJILHOTO U MOIepeyHoro npoduiieil kanana u GpakIMOHHOTO COCTaBa B3BEILICHHBIX
HAHOCOB.

Hwxe paccmorpum perienne ypaBHeHUs (6) 11 TOABOAIIETO KaHalla HACOCHOM
craHiuu (puc. 2).

\\ noaBoaALLMI KaHan
N

ABankamepa
HAcOCHOM
CTaHIINHU

Puc. 2. Cxema u3dMeHeHHs YPOBHS BO/JbI B MOJABOASIIIEM KaHaJIe
HACOCHOW CTAHIMHU

1. HopmainbHsiii pexxum (ypoBeHb) TeueHUs BOJbI. 2. [I0AOpHBIN pekuM TeueHHs! BOIBI.
3. PexxuM cnajja ypoBHS BOABL.

B noasoasmieM kaHane B 3aBUCUMOCTH OT Pacxoja BOJABI B KaHAJIE U HACOCHOTO
arperata HaOJIOJAETCs TPH PEKUMA TEUCHHS: HOPMaJIbHBIN, MOATIOPHBIN U CIIa]] yPOBHS

(puc. 2).
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B 3aBucuMoOCTH OT pekuMa TEYEHHS BOJbI B MOJABOAIIEM KaHalle MPOUCXOAST
U3MEHEHUS TUAPABINYECKOTO MapaMeTpa CIeAYIOIHUM 00pa3oM:
MIPU HOPMAJIBHOM PEXKUME TCUCHUS:

QK = QH.C.; Ho = Hx; = iK

IIpU NOATIOPHOM PEXKHUME TEUEHUS:
Oc > Oues Hy < Hy Hy = H+KiX;; K; = HKL;HO i =i
TIPH CIaJie YPOBHS TCUCHHS BOJIBI:

Oc < Ques Hy > Hy Hy = HykoXy; Ko = oMk >,
riue

H,wn H, — riyOuHBI BOJIBI COOTBETCTBEHHO B Haualie M KOHIIE KaHaIa
O 1 Q,.c. — pacxo BOJbl COOTBETCTBEHHO KaHajla U HACOCHOM CTaHLIMU
i U iy — YKIIOH COOTBETCTBEHHO BOJITHOW IMOBEPXHOCTH U JTHA KaHAJIA

L — nmHa moaBoOAIIETo KaHana

Jlnst paccmaTpuBaeMoro ciydasi ypaBHeHHe (6) nmepenuuiemM B BUAE:

ds O, =iV )Bdx _
s 0 -

(7)

N3menenue FH,Z[paBHI/I‘{eCKOfI KpYIIHOCTU HAHOCOB IO JJIMHC KaHaJla YCTaHaBJIU-
BaeTcs 1mo Gopmyiie:

~

H B
W o ==Wo 25"
o X X

rae W, — cpeaHeB3BellIeHHAs TUIApaBiINYecKas KPYMHOCTb HAHOCOB B Hauaje
MOABOSAIIETO KaHAala;

Vy :L - CKOPOCTb MOTOKA HAa pacCMaTPUBAEMOM Y4YacTKe KaHala.
B
xx
[Tocne noncranoBku 3HaueHuit W, u V, B (7) momydaem:

di: Wio_l' di (8)
K Vo Hx

HuTerpupyst 3T0 ypaBHEHUE, OJIYUHUM:

npu H, = H, = const

- w ;
Ins= "o _ 1 y.c
vV H, Ho ©)

U1 HaxoxkaeHus C UCIoJIb3yeM TpaHUYHBIE YCIIOBHS Y BXOJa TOTOKA B KaHAI
npu X = 0, Sy = S,
rae S, — 00beMHasi MyTHOCTh BO BXOJTHOM CTBOPE KaHall.
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[TonacraBnsis rpaHudHbIC YCIIOBUS B (9), nMeeM
C=InS, (10)

CrnenoBaTtenbHO, ypaBHeHHE (9) MOXXHO MTPUBECTU K BHIY:

m="x_| "o _ (11)

OoTCroAa CJICAyeT, UTO

- 0 I
R 12)
oo 0
3aBucuMocTh (11) MOXKHO HCTIOTB30BATh JI YCTAHOBJICHHS U3MEHEHUS MYTHO-
CTH NOTOKA IO JJIMHE KaHala JUIsl HopMajbHOro pexxuma teuenus (H, = H,). Jlna ycio-
BUI MOJMOPHOrO pexuma TeueHus nortoka (H, > H,) u cnaga ypoBHS BOABI MO JJIMHE
KaHaJa

(Hy < H,) pemienue ypaBHeHus (9) ngaror:
npu Hy = H, + K;X

w H_ +K
S, =S, expl—(-0 —i) o "x (13)
v % K H
0 1 o)
npu Hy = H,— K>X
W | Hy—KX
Sy =S, exp—(—%—-i)—1In (14)
v, K2 H,

3aBucumoct (12)—(14) xapakTepus3yroT U3MEHEHHE MyTHOCTHU MOTOKA MO JJINHE
MOJIBOJAIIET0 KaHajla HACOCHOW CTaHIMM AJI1 HOPMAJIbHOI'O MOJAMOPHOTO peXXUMa Tede-
HUS, a TaK)Ke JJIs Clajia ypoBHS BOJBI 110 JUIMHE KaHama.

[Tonyuennsie pe3ynbrathl 3aBUcuMocteit (12)—(14) 6p1IM UCTIONB30BAHBI IS yC-
TAHOBJICHUS U3MEHEHUSI MyTHOCTH MTOTOKA 10 JUIMHE MOABOASIIEro KaHana KapmmHcko-
ro MarucTpanbHOro KaHajia. JlJinHa MOABOASAIIEIO KaHala 10 HACOCHOM CTaHIMU COCTa-
Buna 21,1 km. Ilo xapakTepy M3MEHEHHUS TUAPABIMYECKUX NAapaMEeTPOB MOTOKA IMOJBO-
JSIIMHA KaHal pa3jensercs Ha 3 yyacTka.

[IepBrIil, CKaIbHBINA, y4aCTOK PACIIOIO0KEH HA FTOJOBHOM ydacTKe KaHana. JinHa

yuactka 1100 m. Hlupuna xanana 50—-60 M, rioyObwHa Boabl B KaHane 3—5 M, cpemaHss
cKopocThb BoAbl coctaBnset 0,46—0,96 m/c.

Bropoii yuactok pacnonoxen B paitone ot I1IK 4 no IIK 42. 3necy mupuna xa-
Haia pesko pacimupsatces u cocrasiser 120-170 m, rmyOnHa MOTOKA Tak)Ke yBEIMYMBA-
eTcs U A0X0AMT 10 7 M. B pe3ynbTaTe pe3koro pocra riyOMHBI M IMIMPUHBI CKOPOCTH I10-
TOKa IO CPAaBHEHUIO C MEPBBIM y4aCTKOM CHUXkaeTcst u coctaniseT 0,14—0,35 m/c.

Tperuit yuactokx Haxogutcsa Huxe [1K 42 u noxoaut no HacocHol crannuu HC-
1. Inuna ywactka 16,2 kM. IllupuHa KaHanza MO CPaBHEHUIO CO BTOPBIM YYaCTKOM
yMEHbIIaeTcs U cocTaBisger 75—85 M. ['1yOuHa notoka Takas ke, Kak U Ha BTOPOM yua-
cTke 1 kosebnercs ot 4,0 1o 7,0 m. CpenHsisi CKOpOCTh OTOKA O0JbIIe, YeM Ha BTOPOM
ydacTke u kosieoiercs B nmpenenax 0,23—0,48 m/c.
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MyTHOCTh NOTOKA y BXOJla B MOABOJAAIIMI KaHaJd UACHTUYHA MYTHOCTH IOTOKa
pexkn AMyJapbu Ha FOJJOBHOM ydacTke KaHasa. OpakIMOHHBIA COCTaB BXOASIIUX B Ka-
HaJ B3BEIICHHBIX HAHOCOB cienyrommii: ¢pakuuu d>0,05 mm - 14-20 %, dpakuun
0,05-0,01 mm — 55-75 % u dpakuu d>0,005 mm — 6-17 %.

Kaxk nmokaszanu nmpoBeneHHbIE PACUEThl C UCIOIb30BAHUEM BBIIICYKA3aHHBIX TH]I-
paBIMUYECKUX HapaMmeTpoB, (ppakiuuu HaHOCOB d>0,05 MM MOJIHOCTBIO OCAXAAIOTCS 10
paccrosiHust 10—15 KM OT roJ0BHOrO ydacTKa KaHajia, HAaHOChI KpynHOCThbio d=0,03 MM
IoX0AT 10 6—7 kM, a (ppakuuu HaHocoB d<0,01 MM JOXOJAT IO HACOCHOTO arperara.
Takum 00pa3om, IpH MOCTYIUIEHUHM MYTHOTO MOTOKA U3 PEKU B MOJBOISLIMN KaHal
IPOUCXOJUT OcakJeHne HaHOocoB. CHauana ocakJaroTcs 0ojiee KpyIlHbIe, a TOTOM Mell-
kre. COOTBETCTBEHHO C OCAKJIEHHWEM HAHOCOB IO JJIMHE KaHajla MPOUCXOIUT U YMEHb-
IIEHHE MYTHOCTH MOTOKA M (PPAaKIIMOHHOTO COCTaBa HAHOCOB MO JUIMHE KaHasa. CTeneHb
OCBETJICHUS TIOTOKA WJIM YMEHBIICHHE MYTHOCTH B 3aBUCUMOCTH OT KPYIHOCTH HAHO-
COB, CKOPOCTH U INIyOMHBI I0TOKa cocTaBisgeT 40-90 % oT nepBoHavyaIbHON MyTHOCTH
Ha IOJIOBHOM y4YacTKE MOABOASIIET0 KaHala.

CreneHb OCBETJIEHMsI MOTOKA, BBIYMCIEHHAs C HCIIOJIb30BAaHUEM IOJYUYEHHBIX
pacdeTHBIX (GOopMyJI, cOBMaAaeT ¢ (GaKTHUYECKH M3MEPECHHBIMU JaHHBIMHU, NTPUBEICHHBI-
MU B pabote [2].

[Tonyuennsie 3aBucumoctu (12)—(14) MOXHO UCIIONB30BATH MPU pacuere o0Obema
OTJIO’)KEHUH Ha MOJIBOJSAIIEM KaHalle HACOCHOW CTaHIUU.

Omnpenenenre o0beMa OTIOXKEHHWH Ha TOJIBOJSINEM KaHaje HACOCHOW CTaHIIUU
IPOU3BOJUTCS CIEAYIOLUIMM 00pa3oM:

e CHayaJla HA OCHOBAaHUU TUAPABINYECKUX JAHHBIX THAPOMETCIYKOBI COCTABIISACT-

csi rpauK CBSI3U pacxoja BOJAbI B peKe ¢ MyTHOCTbIO OTOKa S, = f(0).

® YCTAHABJIMBAETCS MYTHOCTh MIOTOKA HAa FOJOBHOM y4YacTKe KaHaja IpHU MpOTeKa-
HUU OCHOBHOTO MOTOKA PEKH HEMOCPEACTBEHHO MOOIM30CTH OT FOJIOBHOTO yya-
CTKa KaHaja.

S. =S, (15)

[Ipu nmpoTekaHUU OCHOBHOTO MOTOKA Ha MPOTHBOIOJIOXKHOM OEpery peKku OT ro-
JIOBHOTO BOJ103a00pa HACOCHOW CTAHIIVH:

S, = (0,7-0,8)S, (16)

- (pakKIMOHHBINA COCTaB B3BEHICHHBIX U JIOHHBIX HAHOCOB YCTAHABIMBACTCS IO
JAHHBIM THAPOMETCITYKObI U HEITOCPEICTBEHHBIM H3MEPCHHEM Ha MECTE.

OO0BeM OTIIOKCHUH B3BEIICHHBIX HAHOCOB 3a BpeMs t yCTaHABIMUBAEeTCS 1O (op-
MyJie:

W83.H. = Q(SK' SX)SK; (17)

rae Sy — no dopmyne (11).
OO6mwuit 00beM OTIOKEHUN Ha MOJABOASIIEM KaHalle HACOCHOW CTAaHIIUU PABEH:

Wo6. = W83.H+ W()OH. ( 1 8)

e Woon=(0.10-0.18) Wy;, — 00beM TOHHBIX HAHOCOB.
PacueT oObemMa OTIIOKEHHIT HAHOCOB Ha MOABOIAIIEM KaHaJle HACOCHOW CTaHIINU
BeneTcs B TabnuuHoi hopme (Tadu. 1)
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B 3akmrodueHne MOXHO OTMETHUTH TO, YTO B pe3yJIbTaTe MCIOJIb30BaHUS ypaBHE-
HUs OajaHCa HAHOCOB MOJIYYEHBI PacueTHHIE 3aBUCUMOCTHU ISl U3MEHEHUS MYTHOCTH
IIOTOKA MO JUIMHE NMOABOJAIIErO KaHajda HAaCOCHOM CTaHIMM. biraronmaps mojgy4eHHBIM
3aBHCUMOCTSIM YCOBEPILIEHCTBOBAH METO]I pacueTa HaHOCHBIX OTJI0XEHUM Ha MOJBOJS-
IeM KaHaJIe, YTO TO3BOJISIET CBOCBPEMEHHO MTPOTHO3UPOBATH U 3(PPEKTHBHO MPOBOIHTH
OUYMCTHBIE PAa0OTHI JIsl MPOIyCcKa BOABI B HACOCHBIE CTAHIMU, oOecreunBaronue Heoo-
XOJIMMOM BOJION 00BEKTHI HAPOIHOTO XO35HCTBA HAIIICH PECITyOJIHKH.
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Xoa pacyetra 00beMOB OTJI0KEHHII HAHOCOB HA MOABOASIIIEM KaHAJie HACOCHON CTAHIMHU

Taoauna 1

PacuerHsblii 3 3
MyTHOCTB KI'/M O0beM HaHOCOB ThIC.M
epHoJ Cpen- Kpynaocts
Ne Pacxon YKIJ0H BOA-
@ CkopocThb . HIS B3BELICH- Hnuna
Ne | o o BOJIbI B HOU NOBEPX-
= = TEUYCHUA Fﬂy6l/l- HbIX HAHO- ydacTKa B3BC- o~
n/ | 3| 8| 2 | xaHaie HOCTH Ha BHI- BETPOBOM N
S| = 3 V Mm/c Ha COB LM Ha BXO0Jie IIeH- JOHHBIX o0mui
n|s| el @ Qum/c 1% xoJe 3pOo3UHu
- I Hep m D mm HBIX
o
L= - | merpa u3 Tpa- u3 rpa- | 1o dop- 1o 1o dop- 1o
e [ B e e BT I [ S IR L 8 s
. H=A(Q) S=f(Qp) | (11)-(13) | ', an | t
30-1-1] - Jnauu (16) 17)
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YK 621.311.21

00 aKKyMyJIMPOBAHUM T'MAPABIUYECKON IHEPTUH BOJbI

Ypuiues B.Y., Myxammaaues M.M., [lxkypaes K.C.,
Myxammanues C.

Tam I'TY

W3 Bcex BUIOB U cIOCOOOB aKKyMYJUPOBAHUSI HEPTUU THAPABINYECKOE AKKY-
MyJIHpOBaHHEe HanbOojee BBITOAHO U HMEET TaKHWe MPEUMYIIECTBA, KAaK HECI0XHOCTh
CTPOMTENIbCTBA U JKCIUTyaTallid, BO3MOKHOCTb aKKyMyJUpOBaHUs O0JbIIOr0 00bEMa
SHEPruM, CPAaBHUTEIHHO IpPHUEMJIEMBIE 3aTpaThl Ha BO3BEICHHE YCTPOMHCTBa (COOpYKe-
HUsI) ¥ APYTHE.

Iupoko nmpuMeHsieMble B HACTOsIIEe BpeMs CIIOCOObI aKKYMYJIMPOBAHUS MPEaY-
CMaTpUBAIOT COXPAHEHHE KOHEYHOIr'0 MPOAYKTA, T.€. DJIEKTPUUECKON WIH Ipyroi sHep-
ruu. OgHako 0oJiee SKOHOMHYHBIM SIBJSIETCS aKKyMYJIHPOBAaHHE TMEPBUYHOTO pecypca
SHEPruM, Tak Kak B 3TOM cllydyae He TepsieTCsS PHEPTHsl Ha MEePEeTOKU U TpaHcHopMalHio
[1].TakuMu aKKyMyJISITOpaMH MOTYT OBITh €MKOCTH, O0akH, OaccelHbl, BOJOEMBI M BOJIO-
XpaHWIHILA.

OpHako cienyeT mpU3HaTh, YTO J1aXK€ KOMILJIEKCHOE HCIIOJIb30BaHHE BO300HOB-
JeMBIX UCTOYHUKOB 3Hepruu (BUD) He ocB0OOXIaeT OT HEOOXOIUMOCTH aKKyMYJIH-
pOBaHUs MyCTh U CPABHUTEIHHO HEOOJNBIION yacTu dHeprun. [loaTomMy mpobiema akky-
MYJIMPOBaHMS SIBJISIETCS OJHOW M3 KIIOYEBBIX MpU ucnodab3oBanun BUD. Ilpu sTom
MPUXOJIUTCS CTATKUBATHCS Yallle BCEr0 ¢ HEOOXOAMMOCTHIO aKKYMYJIUPOBAHUS MEXaHU-
YECKOM, TETJIOBOW U DJIEKTPUUYECKOW PHEPTUM U JJI1 3TOTO0 UCIOJB3YIOTCA CIEIYIOUINE
BU/Ibl aKKYyMYJIPYIOIIUX cucTeM (puc.l):

® TUIPABINYECKUE;

THEBMAaTHUYECKHUE;
MHEPIUOHHBIE;

€MKOCTHBIC (TETUIOBBIC);
dazonepexoaHbIE;
€MKOCTHBIE (IEKTPUUECKHUE);
3JEKTPOMArHUTHBIE;
3JEKTPOXUMHUYECKHUE;
BOJIOPOJIHBIE.

Jlnama3zoH MOIIHOCTH, HamOoOJiee YacTO HCIOJB3YEMBIH [UIsl 3TUX CUCTEM, H
yAenbHbIE MOKa3aTeNu CTOMMOCTH MPHUBEICHBI B Ta0I. 1.
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Taoauua 1

YiaeabHasi CTOMMOCTD AKKYMYJ/IHPYIOIIHX CUCTEM Pa3/IMYHBIX THIIOB

YaenbHasi CTOUMOCTD,
Tun AC Juana3zon momuoctu, MBT oo, / KBT
lNunpaBanueckue 0,5 -3500 400-1000
[THeBMaTHueckue 5,0-150,0 500-1200
WHepuuoHHbIE 0,5 - 60,0 400-700
EmkoctHBIE 0,01-0,2 400-1500
OJIeKTpOMAarHUTHbIE 10,0 - 500 3000-100
OJIEKTPOXUMHUYECKUE 0,001- 0,01 170-250
Bonopoassie 0,001 - 0,1 450-1500
A sy iy e yeonige| Mexuommeroe
cncrenr | " areyryopozase
.
Tmpazmrece [[eexmarrrecrre Heeprpozames
CPCTENED CHCTENED CRCTE MR
0,001-0,01 MIwhe  0,02-2,0 MIxhe 0,05 MIxchax
0,05 xBrwin’ 1,5 xBr¥uin’ 3,5 ¥Br*uf
Termozoe
sy mymrpozamme
ErxocTrme I0TIEPEXOHER
CHCTENEL CHCTENE
0,05-0,2 MTxfer 0,2-2,5 MIwher
0,15 xBrtwh 0,12 yBr¥wn’
ImevTpHYRCKOS
A IYIHPORATIR
Evvocrioms SWeNTDOMAT HNTHIE Bomopomuoa
CHCTeNE CHOTENE AKEYMYTRTO PR ANEY NP O B AREE
1000 M Dwha 1,0 MDwhe 0,1-0,65 M whe 1,0-7,2 Mscher
2,0 ¥Br¥shn’ 0,06-0,5 Br¥uhe 1,319 ¥Br*uind

Puc. 1. CucreMbl aKKyMYyJIHPOBAHUS JHEPTHH

yLII/ITI)IBaﬂ, 4TO pdaa CUCTEM AKKYMYJIHMPOBAHUA IMOKA HAXOAWUTCA HAa CTaJWU SKC-
NEPUMCHTOB, boiee HOI[pO6HO pacCMOTpUM T'HAPABINYCCKUC CUCTCMbI dKKYMYJIMPpOBa-

HH:L.

I'unpaBianueckoe akKKyMyJUpOBaHUE SHEPTUU - 3TO IMpolecc NnpeoOpazoBaHus
OJIHOTO BHJIa HEPTUU B MOTEHIHUAJIBHYIO HEPTUIO MACChl KUIKOCTU, KOTOPYIO B Tpe-



111

OyeMble BpPEMEHHbIE MHTEPBAJIbl MOXKHO NpeoOpa3oBaTh B HEOOXOAUMBIN BUJ 3HEPIHH.
Hcxons U3 3TOro ompejaeneHusi, B MPUHIMIE, C MOMOIIbIO HM3BECTHBIX TEXHUYECKUX
CPEIICTB MOKHO O0OECIEYHTH THAPABINYECKOE aKKyMYJIHMPOBaHUE TETUIOBOM, MEXaHUYe-
CKOM, 3JIEKTPUUYECKOHN U TyYUCTON IHEPTUH.

DKCIUTyaTallMOHHbIE TOKa3aTeld TUIPOAKKYMYyJIupyromux ycrpoiicts (['AY)
IPEXIE BCEro, 3aBUCAT OT Pa3MEPOB 3aTpaT Ha MOAavy UCIOJIb30BAHHON BOJIbI U3 HIK-
Hero OacceiiHa B BepXHUM. OOBIYHO JUIs1 3TOM LI€JIM MCIOJIb3YIOTCS HACOCHBIE arperarsl,
y KOTOPBIX JINHUS BCACBIBAHUS COEJAMHEHA C HUKHHUM BOJOeMOM (0akoMm), a JTUHUS Ha-
THETaHHUs C BEPXHUM BojoeMoM (6akoMm). [Ipu aToM HacocHbIe arperaTsl MOTPEOIIAIOT Ha
18-38 % Oomb1ie BeipabaTeiBaeMoii TypOuHamu I'AY sHeprum [2].

W3 »TOTO 5ICHO, YTO YMEHBIIEHHE 3aTpaT Ha MOoJady BOJBI B BEpXHHU OacceiiH
6eccrnopHO MoBkIAET 3PGEeKTUBHOCTh GyHKIHOHUpOoBaHus ['AY.

JUist 5TO¥ 1enu, Ha Hall B3TJISLMI, MCIIOIB30BAaHUE THAPABIMYECKUX TApAHOB IS
10J1a4yl BOJBI B BEpXHUI OacceiiH, HECOMHEHHO, ABJIIETCS BBIMOJHBIM criocoboM. besyc-
JIOBHO, MPU 3TOM HUCIOJIb30BaHME TapaHa OyaeT 3gdekTuBHbIM Wit Tex ['AY, o6bem
KOTOPBIX HE MPEBBIIIAET HECKOJIBKO ThIC. KyOOMETpPOB.

lunpaBnuueckuii TapaH — BOAONOABEMHAS YCTAHOBKA, HCIIOJNB3YIOIMIAs CHITY
TUAPABINYECKOr0 yJapa MoToKa BOJbI, IBHXKYIIErocs B TpyOe /s e€ moabEéMa Ha BbI-
coty. Tapan MoxeT paboTaTh aBTOMATHYECKH O3 OCMOTpa B TECUCHHE JIHTEIHHOTO
BPEMEHH, UCIOJb3Yys MOILIHOCTh BOAHOHN sHepruu. [IpmHuun nedcTBUS M HEKOTOpHIE
KOHCTPYKLMH T'HpaBINYECKUX TapaHOB IPUBEAEHBI B padbote [3].

JleificTBUEe TUAPABINYECKOTO TapaHa OCHOBAHO HAa HCKYCCTBEHHOM CO3/1aHUU
THUAPABINYECKOr0 ynapa B TpyOe. M3BecTHO, U4TO CHiIa THIPABIMYECKOTrO yaapa Oyaer
0oJbIIe, ecu BOAONOABOAIIAs TpyOa uMeeT IiIuHy He MeHee 10—14 meTpoB u Oyzer
obecrieueHa MTHOBEHHOCTh OTKPBITUSI M 3aKPbITUS YAAapHOTO KianaHa [4].

Ha puc. 2 npuBeneHa cxema ruipaBIndeckoro TapaHa.

OmHMM W3 OCHOBHBIX HEJOCTATKOB T'HAPABIMYECKOTO TapaHa SBISETCA TO, YTO
0oJjiee MOJOBUHBI [10/1aBa€MON BOJIbI U3 BOJIOMCTOYHUKA UCTEKAET U3 OTBEPCTHUS yIapHO-
ro kjanaHa B atmocgepy. IIpu cambix ynaunbix KOHCTpyKuusx okoisio 40 % Bojbl, 3a-
OupaeMoil U3 BOJAOUCTOUHUKA, TOAAECTCS B BEPXHUH OaK.

DTO CBSI3aHO C TEM, YTO CKOPOCTb HUCTEYEHHUS BOABI U3 TPyObl B armocdepy
JIOJIKHA YBEJIMYUBATHCS 10 TaKOM BEJIMUYMHBI, IPU KOTOPOH COMYTCTBYIOLIEE T'MIPOIU-
HAMHUYECKOE JaBJICHHE, ICHCTBYIONIEE CHU3Y BBEPX HA YIApHBIN KIlanaH, MPEBBICUT BEC
KJIallaHa, U OH JOJDKEH PE3KO 3aKphIThes. Jl0 3TOro MIHOBEHbS BOJA BBITEKAET uepes
OTBEPCTHUS yAapHOTO KJanaHa B atMocdepy.

[IpoaoIKUTENBHOCTD MOJTHOIO IMKIa paboThl THAPABIMYECKOIO TapaHa COCTOUT
u3 AByX dacTell. IlepBast yacTb IHKIIAa 3TO BpEMs Pa3roHa BOJBI tpa; B MOABOIAILEH TpyOe
JI0 CKOPOCTH V, IIPU KOTOPOW 3aKphIBaeTCs yIapHBIA KiamaH, a BTOpas 4acTh - BpPeMs
HAarHETaHUS BOJBI ty,r B BO3IYIIHBIM KoJmak. TakuM o0Opa3zoMm, MPOJOIDKUTEIHHOCTH
MOJHOTO LUKJIA MOXHO ONpPEAEauTsh 1o popmyne 7,= tyy;+ tye. , @ YUCIO HUKIOB B OJHY
MUHYTY (YUCIO OTKPBITUH U 3aKPBITHIA KJIAIIaHOB)
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I Puc. 2. CxeMa ruipaBJIn4ecKoro
TapaHa
H, 1 — UICTOYHHMK BOJIBI;
2 — BogomnoaBoasImIas TpyOa;
H 6 ” :
v 3 — BO3IYUIHBIHN KOJIIAK;
4 — HarHeTaTeJIbHBIN KJIallaH;
1 q T 5 — yJapHbIil KJlalaH;
\ 4 6 — HarnopHas Tpy0a;
— 7 — BepXHUI1 HAIOPHEII OaK.
_— | " 2 y eov
----------- b
— >
o
l
n=60/T,

[Tpu aTOM pacxoxa moaBosIIeH TPyObl paBeH
O=Wxn.

W- 06béM BoIbI, 3a0UpaeMoil U3 BOJIOMCTOYHUKA 32 OJMH ITHKII.
Koaddunuent mnone3Horo nedcTBUs TapaHa MOKET JOCTUTaTh BEIMYHUHBI
0,6...0,7 u onpenenserca ciaeayouieit popmyinoii [4] .

n=q(H-H)/(Q. Hyp)

rae Hy— Hanop BoAbI B BOJOMCTOYHHKE;

H — noyiHbIi HANIOP TUAPABINYECKOTO TapaHa;
¢ — PAcXoJl HarHeTaTeJIbHOTO TPyOOIIPOBO/A;
H moxHO onpenenuts 1o Gopmyiie,

T
H=H +2Ahy,.
H° — reofe3nveckasi BbICOTA MObEMA BOJIBI, KOTOPAs OMPEICIACTCS pa3HUIICH
H°’=H-H,

2Ah,,. — CyMMa MOTEph HAMopa B HarHETAaTEJIbHOM TPyOOINpoBoOIE.

OCHOBHBIE pa3Mepbl TapaHa MOXHO ONPEACIUTh COTJIACHO PEKOMEHAALUsIM,
NPHUBEICHHBIM B paboTax [3, 4], ¥ pacueT HEKOTOPHIX U3 HUX MPUBOJIUM HIIKE.

CpenHsisi CKOPOCTh YCTAHOBHUBILIETOCS JBUXEHHUS NPU MOJTHOCTBIO OTKPBITOM
yAapHOM KJIallaHe JOJDKHA OBITh B Tipeaenax /,5... 3,0 m/c. MeHbpIue 3Ha4CHHSI CKOPO-
CTH COOTBETCTBYIOT Hanopy Hy = 1...2 m, a 6onbiiue — Hy = 7 m.

JnHy monBozsmieid TpyObl pPEKOMEHIyeTCsl NPUHUMATh PABHOH BeIMYHMHE
[=(6...12) H,, HO HEe MeHee [=10 — 14 m.

Bpemsi pasrona Bogsbl #,4; onpeaensercs 1no Gopmyie

tpa3 :,th Tmax

rae Tmax — MaKCHUMaAJIbHas HpOIIOJDKI/ITCJleOCTb pa3r0Ha BOJAbI B HOI[BOI[SIH.[CI‘/JI
TpyOe, onmpeaensiercs KaK, 1., =2XI[Xvg/gxXHy
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f: — k0dbUIMeHT BpeMeHu pa3roHa BOJIbI, KOTOPHIA MPUHUMAETCS B Ipejenax
0,4...0,7.

| — nuHA ogBOAIIEH TPYOBI

3HA4YEHHUS 1,5, MOKHO BBIYUCIATH MO hopMyIie

thae=AXtpa/H

Koaddumment A=1,55 npu h'=H/Hy=1,5...7,0 u A=2,0 npn h=7...11

[IpubnrxeHHble BETUYMHBI 00BEMOB BOJbI, MOCTYMAIOIIEH B HAarHeTaTENbHBIN
TpyOOTIPOBO M cOpackiBaeMoi B aTMOc(epy, MOKHO OMPEACTUTH MO CICAYIOIIUM M-
MUPUYECKUMU 3aBUCUMOCTSIM

W = EME Z%tHLIZ _t3al() ' S

Kosddunuent £ MOXKHO MPUHUMATH B 3aBUCUMOCTH OT BEJIMYUHBI A, TaK Ha-
npumep npu h'= 3—-7 E=0,8 , nipu h'=7-10 E=0,8-0,5 , ipu h'=10 E=0,5 .

Koa¢pdunmeHnt ckopocTu u' mpuHUMAETCs B 3aBUCUMOCTH OT Koadduuuenta f; ,
tak Hanpumep u'=0,7 npu S, =0,4, u'=0,8 ipu f,=0,5, u'=0,88 npu ,=0,6

t sax — BPEMsI 3aKPBITHS YAAPHOTO KJIanaHa, MPUOIU3UTEIbHO PABHO

towc=(0,1 ... 0,12) Xt pas

S — momanb MONepeyHOro CeYEHUs MOABOASIICH TPYOBI.
O0BEM cOpackIBaEMOM BOJIBI MOKHO BBIYUCIIATH IO ClIeAyomend Gpopmye

W= B%ﬂo(tpaa _tsa:c)'S

Koaddumment pasen B = 1,05, npu h'=3 ... 11.

JUis noBeieHUs! 3QPEKTUBHOCTH pabOTHl THAPABINYECKOTO TapaHa, paboTaro-
mero B coctaBe ['AY Ha Ham B3I/ 11eJIecO00pa3HO MCIOJb30BaTh CICAYIONIYIO CHC-
temy (puc. 3). Ctpyro cOpacbiBaeMOil BOJBI Yepe3 yOapHbIM KjamaH HEOOXOAMMO Ha-
NpaBJIsATh B CIEUHAIbHBIA 0aK, KOTOPBIM CIY>KUT UCTOYHUKOM [JISl CJIENYIOIIEro Tul-
pPaBIMYECKOr0 TapaHa, MEePEeKaurBaIOIIEr0 OYEepeIHOr0 00beMa BOJBI B BEpXHUH Oak.
[Ipu 3TOM TOYHO B TaKOM K€ MOPSAKE BHITEKAIOIIYIO BOJy U3 3TOr0 TapaHa MOKHO HC-
M0JIb30BATh JJIS CIIENYIOUICH CTYIIEHN COBMECTHOM paboThl TapaHOB. B cBs3u ¢ TeM, 4TO
HaIrmop MCTOYHHMKA MOXKET uMeTh Benuduny 0,8—1,0 M 1 GosbIne, a TakKe TapaH MOXKET
pa3BUBATh 3TOT HAMOP B JAECATHUKPATHYIO BEIIMYMHY, B COCTABE CUCTEMBbI MOXKHO HUMETh
HECKOJIBKO TapaHOB, pabOTAIONINX B KaCKaAHOM mopsake. CxeMy Takoro KOMILIEKCa, B
cocTaBe KOTOpOro OyIyT NeWCTBOBaTh TPU THUIPABIMYECKHX TapaHa, MPUBOIUM Ha
puc. 3.

[Ipenmnaraemsiii KOMILUIEKC paboTaeT cieayomuM odpazomM. [ToTok BoabI ¢ BepX-
Hero Oacceitra (1) depe3 TypOuHy (2), reHepHpysl THAPABIMYECKYIO SHEpPruio, Oyaer
NocTynaTh B HIKHHUHE OacceitH (3). OTKyAa ¢ MOMOMIbIO BOAOMOABOAALIEH TPYyOsI (4)
noaaéTcs B THApaBInyYecKkuil TapaH (5), KOTOpbI o0ecrneunBaeT NepeKayky MoCTyIaro-
nieit u3 6axa (3) Boasl B BepxHuii 6ak (1) mpu momouu HanmopHo#l TpyOsI (6) (06bEM Bo-
JIbl, TIEPEKauYMBaeMO B BEpXHMUM Oak, MpuHUMaeM Npudnu3utenbHo paBHbIM 40 %). B
Oake (7) Oyaet ckamnuBaThesa okonio 60 % BeITeKaromiel U3 Tapana (5) BoJbl, KOTOpas B
CBOIO OoYepeab MOAAETCS B CICAYIONIUN THAPABIMYECKUN TapaH, 00eCIeUnBAIONINN Tie-
pekauky B BepxHuil 6ak (1) ouepeanoit nmopuuu Boasl B 00béMe 40 % oT 00bEMa Oaka
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(7). Takum obpazom, npu pabote 00oux TapaHoB ¢ 40-TIPOIICHTHON BOIOIOIaueH B Oake
(8) ocranercs 36 % oT 00bEMa Oaka (3) BOABI, KOTOPYIO MOKHO MOJaBaTh B CIEAYIO-
OIYIO CTYNEHb KOMITJIEKCa C TPEThbHM THAPABIMYCCKAM TapaHoM. [Ipu 3TOM BHOBH MOXK-
HO MMETh BBIUTPHIII ¢ 40-MIPOLIEHTHBIM 00BEMOM, TO/1aBaeMbIM B BepxHuii 0ak (1) Bo-
IIbI, @ OCTAIOMIAsICS YacTh OT TPEThero TapaHa B 0ake (9) Boabl OyAeT NMepeKauynBaThCS
HacocHBIM arperatoM (11) B Bepxuuii 6ak (1).

\\

{ B\
1 Puc. 3. Cxema kommiexca 'AY
C THAPABJIUYCCKUMHU TapaHAMMU
1 — BepxHwmii Oak;
|6 2 — TypOuHa;

3 — HWOKHUH 0aK;

4 — BogomoBOIAIIAS TPYOa;

5 — rEIpaBIMYECKUE TapaHBL;

6 — HanopHBIE TPYOHI;

7 — nuTaromui 6ak 2 - TapaHa,

8 — muraromuii 6ak 3 - Tapana;

H, 5 9 — nuTaronMi 0aK Hacoca;
g=é’_'] 10 — BcacsIBaro1as Tpyba

7 11 — Hacoc;

o —1 g 12 12 — aBapwuiiHbIE TPYOBI.

12

B cnydae HepaboOTOCTIOCOOHOCTH TapaHOB MPHUBOIATCS B JCHCTBUE aBapUHHBIC
TpyOBI 12.

W3 BbIIENIPUBEIEHHOTO BBITEKAET, YTO MPHU HUCIOIb30BAaHUU TpPEX I'MApaBINYE-
CKHX TapaHOB IpUMepHO 78 % oT 00béMa HikHero 6aka (3) Boabl OyAeT mojaBaTbes B
BepxHHi1 O6ak (1) 6€3 UCIOTB30BaHUS INEKTPUUECKON SHEPTUH.

B Takom mopsiake 4MCiO THAPABIMYECKUX TapaHOB MOXXHO yBeiauuuBarh. Ha-
npUMep, IPHU UCIIOIH30BAaHUM YETHIPEX TapaHOB 00beM OE3MANIMHHON BOAOIOJAYU CO-
ctaBisieT 87 % , OJHAKO IPH 3TOM HEOOXOAHMMO YUHUTHIBaTh CHU)KEHHME HAJIEKHOCTHU
KOMIUIEKCA, a TaK)Ke yBEJIMUYEHHWE 3aTpaT Ha BO3BEJIEHHUE COOPYKEHHUS M PacXOIbl Ha
3JIEKTPOIHEPTHUIO, CBSI3aHHbIE MOBBILIEHUEM Hamnopa (H=H;+H,+H3) HacocHOro arpera-
Ta 11.
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YK 626.862

Oco0eHHOCTH NPOBEICHUSI PEMOHTHO-BOCCTAHOBUTEIbHBIX
pador Ha K/IC 1 myTH NX cOBepIICHCTBOBAHMS

Aoupos A.A., Haconos B.I.

CAHUMUPH um. B /. ‘Kypuna

B Teuenme MHOTHX ACCATHICTHH Ba)XKHEUIIIMM HampaBlIeHHEM paboOT MO MEJIHO-
PaTUBHOMY YJIYUILIEHHUIO OPOIIAEMBIX 3€MeNb B PY3 ABIAIOCH CTPOUTENBCTBO OTKPBITON
Y 3aKPBITOM KOJIJIEKTOPHO-JIPEHaXXHOU ceTr. OO0masi MpoTsIKEHHOCTh CETH TOCTHTIIa 00-
aee 130 000 kM, MHOTOKpAaTHO BO3pacTalid 00BEMBI PabOT MO MOANEPKAHHIO KOJUICK-
topHO-ApeHaxHoU cetn (KJIC) B pabouem cocToslHUM, MOCTHUTAsl B JIY4YIIUE TOJIBI HE-
CKOJIBKUX COTE€H MUJUIMOHOB M /TOJ 3eMJISIHBIX paboT. OgHaKo, HECMOTPS HA 3TH yCH-
Jusl, TUIOLIAAb CUJIBHO M CPEIHE3aCOJICHHBIX 3€MeJlb BO3pacTala, Kak B aOCOIIOTHOM,
Tak U B IepeHOCHOM oTHomeHuH. Ecinu B 1970 r. nmiomans CpelHEro U CUIbHOIO 3aC0-
JeHus cocTapisiaa 272 Teic. ra, To yxe B 1990 r. — 808 ThIC. ra mpu TPpEXKpaTHOM yBe-
mnaenun npotsbkeHHocTH KJIC, xota o6bembl pabot mo ounctke KJAC B 3TOT nmepuon
OBUIM MaKCHMaJbHO BO3MOXXHBIMHU. B mocnenytomue roasl 00bembl padbotr KJIC Obinn
3HAYUTENbHO CHIKEHBI U B 2001 r. miomans cpeiHe- U CUIIbHO3aCOJIEHHBIX 3€MENb CO-
craBuia yxe 1188 troic. ra. [Ipobiema 3aconenuss MHOTOGaKTOpHAsI, HO MHOTHE CTIeIra-
JUCTBI YO IeHBI, uTO ecnu noBecTu ouncTky KJC 1o HopMaTUBHOI (4acTOThl U 00be-
Ma), TO MO’KHO 00€CIeyuTh BO MHOTHUX CIydasXx paccosieHue zemenb. OgHako 3To He co-
BCEeM Tak. MeToauyeckasi OCHOBa TeKymiero u kanutanbHoro pemonta KJC B V306eku-
CTaHE COBETCKOr0 BpeMEHHU KpalHe CKyJlHa U OCHOBbIBaeTcs Ha «llojokeHuu O TeXHU-
YECKOM OOCIIYXHUBAaHUU M PEMOHTE BHYTPUXO3SHCTBEHHOW MEIMOPATUBHON CHUCTEMBI U
coopyxeHuit Ha Hell B Y30ekckoit CCP» (1987 r.). Oto «Ilosnoxkenwue...» naBHO ycTape-
J10, HO Ha HETr0 INPUXOJUTCS CChLIAThCA, IOTOMY 4YTO Apyroro noka Her. OtuMm «lloiso-
JKEHHUEM...» MpelyCMaTpUBaETCs yAaJICHHE MyCcOpa, paCTUTEIbHOCTH, OYHUCTKA OT HAaHO-
COB pa3 B TPU roja IpU TEKYILIEM PEMOHTE U OAMH pa3 B 10 JieT npu KanuTaJbHOM pe-
MoHTe ¢ 1enbio npuaanus KJC monepeyHoro cedeHus U mpoaoJbHOTO mpodusisi, CooT-
BETCTBYIOIINX NNPOEKTHBIM.

Onnako MHOTOJNETHHE (pakTHYeCKre HaOmMoaeHns 3a paboTtocnocodHocThio KJ[C
MOKA3bIBAIOT, YTO MOTpeOHBIE 00BeMbl U TpeOyemas yactora ouuctok KJIC Bo MHOrux
CIydJasXx 3HAYUTEIBHO BBIIIE, YEM MPEITYyCMOTPEHO 3TUM HOpMaTuBOM. B Tabn. 1 u 2
NPHUBEICHBI OCPEJHEHHBIE JAHHBIE 10 CKOPOCTH 00pa30BaHUs 3aUJICHUS U JEHCTBUTENb-
HO HEOOXOMMBIM 00bEMaM U CPOKaM OUMCTKH [1, 2].
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TakuM 00pa3zoM, e€cii UCXOAUTh U3 (PaKTUUECKON MOTPEOHOCTH B OYHCTKE, TO
OHa MOXET OBITh 3HAYMUTEIHHO BBINIE U HEOOXOJUMO BBISIBUTH NMPUYHHBI TAKOH CUTya-
oun.

Taoanna 1
YcToH4nBOCTL padoThI OTKPBHITHIX KOJLJIEKTOPOB
(o mauHBIM [1, 2])
I'pyHTHI
IMoka3aTtenaun TLIBIBYHDBT, MesTKue CpeIHHe CyT- TSKEJbIe
nbLIeBaThIe necKu, TJUHBI
JIMHKHU CYTJIHHKH
necKu cynmecu
Tonmuua ciosa 3auie-
HuUsl (M) B T€UEHHUE TOJIa. 0,6-1,0 0,3-0,6 0,2-0,35 0,1 1o 0,1
VY nenbHbIN 00beM
3aunenne M’/M 1,5-3,6 0,5-1,5 0,25-0,35 0,15-0,25 0,12
HpOJIOJDKvl/ITeJ'ILHOCTL 3.4 24 48 36-48 48-72
HaJIe)KHOH paboThI, Mec.
Taoauna 2

PacyeTHbie H pakTHYecKHE 00beMbl 3anaeHust OTKpPbITON KC
(o manneM [1, 2])

TexHHYeCKHE XaPAKTEPUCTHKH . dakTHYECKHE
HomycTumast PacueTrHblii
. yAeJbHbIe 00b-
TOJIIMHA 3aH- yaeJbHBbIH
riay0MHa B | IIMPHHA IO | YroJ 3aJI0:Ke- eMBbI 3auJ1eHUsI
JICHHUs B o0beM 3amite-
M AHY HHS 0TKOCA 3 B
M HUS B M~ /M 3
M /M
J0 3,5 0,6-1,2 1:1,5 0,50 0,82 3,0
3,5-5,0 1,2-3,0 1:2,0 0,75 2,22 3,5
6osee 5,0 6oxee 3,0 1:2,0 1,00 5,0 13,8

Kak mpaBuno, 3aunenue K/C BbI3BaHO HapyIICHUSAMU YCTOMYHMBOCTU €€ OTKO-
COB.

Mmuoronetnue ucciaenopanusi CAHMNUPU mnokaspiBaroT, 4TO CyHIECTBYET MHO-
JKECTBO NPUYMH HapylleHus ycroiuuBoctu oTkocoB KJIC, KoTopble MOXKHO pa3aeianuTh
Ha HECKOJIbKO TpYMI:

® OKCIUTYyaTallOHHBIE;

® [POEKTHHIE;

® CTPOUTEJbHBIE;

®¢ PEMOHTHO-BOCCTAHOBUTCIIBLHBIC.

Ecnu sxcrutyaTanmonsble (akTopbl 0OLIEU3BECTHBI, TO HA TPYIINAxX NIPOEKTHBIX U
CTPOUTENIbHBIX (PAKTOPOB HApYLIEHUs YCTOMUYMBOCTH OTKOCOB U, CJIE€I0BATENIBHO, YXYI-
menust padorocrnocobHoctn KJIC, cinepyer octaHoBHUThCsS nonapoOHee. KosnekTopHo-
JIpPEHa)XKHAs CETh, B OTIIMYNE OT JOKAIBHBIX 00BEKTOB MPOMBIIUIEHHOTO U TPaXTaHCKOTO
CTPOUTENBCTBA, NMPEACTABIAECT COOOM JIMHEHHbBIE COOPY)XEHHS OYEHb OOJIBLIOW MPOTS-
*eHHocTu. B cuiy 6onpmoit nporsskeHHoctu KJIC B ycnoBHsIX HE3aKOHOMEPHOIO Iie-
pecianBaHus AJIIOBUAIBHO-TIPOJIIOBUANIBHBIX OTJIOKEHHUM HE BCEra yAAacTCs MOJYyYUTh
B pE3yJbTaTe U3BICKAHUN HCUEPIBIBAIOIINE WHKEHEPHO-T€OJOIrHYECKUE XapaKTEPUCTH-
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ku rpyHTOB. Kpome 3toro, K/IC paGoraet B yCcloBHSIX 4acTOTO U3MEHEHHSI TOPU30HTOB
TPYHTOBBIX BOJ U ypOBHEH BoAbl B pycnax. [loaTomy Hanbonee yacTo HapyuieHUE yc-
TOMYMBOCTU OTKOCOB MPOMCXOIUT M3-3a HEOIArompusiTHOIO PAaCIONIOXKEHUS MPOCIOEB
TPYHTa, HAJUYUS 30HBl COJICHAKOIJIECHHUS, MOSBICHUS B OTKOCE T'PYHTOB, CKJIOHHBIX K
OTUIBIBAHMIO MPU YBJIAXHEHUHU, (PUIBTPALIMOHHOIO JABJIEHUS MPHU OBICTPHIX cHagax ro-
PU30HTOB BOJIBI B pyCJIaXx, HECOONIOACHUE Pa3MePOB 3aIIUTHON MOJIOCH U T.1. B pe3ymb-
Tare, HA3HA4YEHHbIE BEJIMYHUHBI OTKOCOB MOTYT HE€ COOTBETCTBOBATb IIPOYHOCTHBIM Xa-
paKTepUCTUKAM IPYHTOB U (PAKTUUECKOM YCTOMYMBOCTH OTKOCA APEHBI WU KOJIEKTOPA.

Kak mokassiBaet omnbIT, Ha ycTOHYUBOCTH OTKOCOB KJIC o4ueHb BakxHOE BIUSIHUE
OKa3bIBaIOT CMOCOOBI, MEXaHU3Mbl M TEXHOJOTHH CTPOUTEIBHBIX M PEMOHTHO-
BOCCTAaHOBHTEIBHBIX palOT, ONpEeNIone He TOIBKO YBEINUYeHnEe 00BeMOB paboT 1o
CPaBHEHHUIO C HOPMATUBHBIMH, HO U JUIMTEIbHOCTh MEXPEMOHTHOTO NIEPUOA.

VYBenuueHne o0beMOB pabOT MpPU OUYUCTKE, OOBIYHO, CBSI3BIBAETCS C UCIOJIb30BA-
HUEM JparnaitHoB u, npu 3tom, CAHUNPU 6w11 npenoxken 60koBoii nparnaitn. OgHa-
KO, 3TO TOJBKO OJJHA U3 MHOTHUX IPUYUH HApYyLIEHUS yCTOMYMBOCTH OTKOCOB B HEOJHO-
POJHBIX TPYHTaxX, BHI3BAHHBIX YCIOBHSIMHU MPOU3BOJACTBA PA0OT U TUHAMHYECKUM BO3-
JIEUCTBUEM CTPOMUTEIBHBIX MEXaHU3MOB M MAalIWH: II€PEX0/Ja B MPOLIECCE BCKPBITUS BO-
JIOHACBILIEHHBIX TPYHTOB B TE€Ky4Y€€ U IUIBIBYHHOE COCTOSIHHE, NMOACEYKa MOAOIIBBI OT-
KOCa MPHU OYUCTHBIX paboTax, BCKPHITUE MaJOYCTOWYMBBIX IIACTOB, BbIAABIMBAHME
Pa3MATYEHHBIX U PACIUIBIBAIOIINXCS TJIMHUCTBIX TPYHTOB MO/ IEICTBUEM MEXAHU3MOB U
BECa KaBaJIbEpOB IIPU MX HENPABUIBHOM pPACIIOJNOXKEHHUH, CHATHE AEPHA U KOPHEBOU
CHUCTEMBbI, HEMIPaBUIIbHBIE TEMITBI pabOT Mo pekoHCTpyKIuu win ounctke KJC u 1.1.

Kpome 3Toro, BaykHOE MECTO 3aHMMAIOT OMOJOTHYECKUE NMPUYHMHBI: 3apacTaHUe
pycia BOJOPOCIISIMU U KAMBILLIOM.

Ecnu oti pakTopsl yUUTHIBAIOTCS NTPY Ha3HAYCHUH BEIIMYUHBI 3aJI05KCHHS OTKO-
ca, TO OTKOC COXPaHSAET CBOIO yCTOMYMBOCTh B TEUEHUE JJIUTEIBHOIO BPEMEHU U, COOT-
BETCTBEHHO, YBEIUYMBAETCS MPOJOJIKUTENBbHOCTh paboTtocniocobHoctn KIAC u cHuxa-
I0TCSI OOBEMBI OUHCTKH.

[Ipu npeneOpexeHnn KakKuM-ITH00 M3 yKa3aHHBIX (PaKTOpOB MOTPEOHOCTH B pe-
MOHTHBIX pab0oTax U 3aTpaTax Pe3KO YBEIMUHUBACTCS.

[TockonbKy, COrjJacHO OMBITY MU HOpMaTHBaM, MOTPEOHOCTh B MEPUOAMYECKOMN
OYHCTKE OYEHb BEJIUKa, OHA TPeOYyeT, COOTBETCTBEHHO, OTPOMHBIX CPEJICTB.

[IpencraBnsier MHTEpEC CONMOCTABICHUE MPHUHATHIX B PECIyOIMKE TEXHUYECKHUX
pewennii mo nmapamerpaM KJ/[C, nmepuoauyHOCTH U CTOUMOCTH PEMOHTOB, C TAKOBBIMHU
3a pyOexxoMm.

[TosToMy 1enecoobpa3sHO MpOaHATU3UPOBATH OMBIT CTPaH, UMEIOIIUX JOCTaTOU-
HO OOJBIION OMBIT CTpoUTEIbCcTBA U AKCIUTyaTanuu KJIC, KoTopsiil mpuBOAUTCS B TaOJI.
3, [6].

Kaxk ciaenyer u3 Tabnuubl, HaOIIOAAIOTCSA CYLIECTBEHHbIE OTIMYUS B XapaKTepHU-
ctukax pabot no KJIC B PY3 u B npyrux crpanax:

® YyIAJICHUE PACTUTEIBLHOCTH MIPOU3BOAUTCS €KETrOAHO, a HE pa3 B TPU Irojia, Kak B

PV3;

® OYHCTKA OT 3aujieHus (py4yHas WU MEXaHUYecKas) MPOU3BOJUTCS 3HAYUTEIIHHO
pexe;

e camMu 00BbEMBl OYUCTKM 3HAUUTEIFHO MEHBUIE, €CIIH CYJUTh MO0 CTOUMOCTH OYH-
ctku 1 km KJIC, kak KOJJIEKTOPOB, TaK U JPEH.
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XoTs B 3TO# ke pabore [6] orMedaeTcsi, 9TO MOTPEOHOCTh B OUYUCTKE B HEKOTO-
PBIX YCIOBHSX MOKET U3MEHATHCS B LIMPOKUX MpeieNiax, HeOOXOANMMBbI MEPOTIPUSATHUS 110
YKPCIUICHHUIO OTKOCOB, YTOYHCHUC CKOpOCTCI\/JI JABUKCHUA BOJBI B pYCJIC U T.II.

Taoauna 3

YacToTa H CTOMMOCTH OYHCTKH OTKPBITHIX PEH M KOJJIEKTOPOB
3a pyoexom [6]

Crpana,
NeNe TMPOBUHIUA Bua paodor IleproguuHOCTH Cronmocr, IIpumevanue
nn p ’ P P US $3al1m P
mTaT
MEXaHUY.0YHCTKA lpazBT Mansle kaHaJbI
1 Eruner 1990 0Te co HOP“(I) aZTI/I P - : ,
Fayoum p p 1 pa3 B rog 0,75 OOJIBIIINE KaHAJIBI
TEABHOCTH
YHas OYUCTKA
Py 1 pa3 B 1Ba roma 0,1
Nunus 1995 OT PacTUTEIbHOCTH
2 Chambal YHas OYMCTKA MATIBIC KaHaTR!
py 1 paz B 5 ;er 0,5-1,0
OT 3auJICHUS
MaJIeHbKHE IPEHBI
0,2 3
<5m’/cex
3 Nunus 1999 0.4 cpenHue IpeHbI —
Uttar Pradesh ’ 5-15 m*/cex
0O0JIbIINE IPEHBI,
0,8 3
>1,5 m”/cex
MEXaHHu4YecKas
OYHUCTKa OT COp 1+2 pa3za B rog 0,3-0,5 MaJIbl€ IPEHBI
Hunepnanabt N
4 HOW PacTUTEJIbH.
1985
0,4-0,6 OoJIbIIIE IPCHBI
yIaJIeHUE 3auJICHUS 1 pa3 B 5-10 ner
0,6-1,0 MaJible APEHbI
MarucTpaib
CIIA Uppura- | MexaHu4eckoe yaa- 1 pa3 BTOAO P
' HBIE U MEXKXO-
5 s JICHUE COPHOHU 0,5 o
3STCTB.
Nmmepuan PACTUTEIBHOCTH
KOJUIEKTOpa

[Ipumeuanne: Manble KaHAIBI — ITUPHUHA 110 BepXy <7 M, OOJIbIINE KaHAJBl — IIUPHHA 110 BEpXy >7 M.
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Taoauua 4

F.Hyﬁl/ma 3AJI0KCHMA IOJEBLIX IPEH B Pa3HbIX CTPaHaxX MHUpa

N HaumeHoBaHHE CTPaHBI I'nyouna apen
No ’ HUcTounuk
o I kIMMaTHYecKas 30HA M
1 CoellMHEHHOE KOPOJIEBCTBO Cmenema u ip
1.1 lonnanaus (Cesepuas Espona) 0,8-1,0 2004 r.
1.2 Kanana (OnTapuo, KBebek) 1,2 2004 r
1.3 Opanmyst (AtnanTuueckas 30Ha, CeBepHast 30Ha) 1,0 2004 r
> 30Ha HEyCTOWYUBOTO YBJIAXKHEHUS 1,2-1,5 2004 r
Typuus 1,5 2004 r
3 Apuznnas u CemuapuHas 30HbI 2004 r
3.1 Eruner (nensra Huia) 1,5 2004 r
3.2 Wunus (Hapesaain, [enxad, Pamxacran) 1,5-2,0 2004 r
3.3 CIIIA (ApuaHblii 3aman) 2,0-2,5 2004 r
3.4 Kuraii (XuHSHT 1 ApyTUe apuaHbIe 30HBI) 2,0 2004 r
3.5 IMakucran (ITenxkad, Cunax) 2,0-2,5 2004 r
entpanpraast A3us (6acceitH ApaibCKOro MOpsi)
Y30ekucran
TomonHas crens 3,0-3,5 Uppuramus Y3oek. I,
36 JKu3aKkckas CTenb 3,0-3,5 11, 111,
’ Kapmackas crenb 3,0-3,5 1976-79, 1981
JyxoBHBII
Cypxan-1llupabaackas crenb 3,35 B.A.1979.
37 Tamxukucran
’ SIBaH-OOMKHNUKCKas JOJIMHA 4,0
3.8 YkpanHa 3,0
AzepOaiimkan
3.9 . JyXoBHBII
Myrano-CanbsHCKHH MacCcHB 2,3-2,8 B A 1979,
310 TypkMeHHUCTaH
) Xay3XxaHCKHU MacCHB 3,5-4,0 Pekc, 1995
Tabauna S

Kosappuunentsi 3a10:xenust orkocoB mno KMK 2.06.03 — 97

KosdduuueHTsl 32/107KeHUs1 OTKOCOB KaHAJIOB

I'pynr OTKOCBHI
MOABOJHBIE HA/JABOJHBbIE
I'uHa, CYyTIIMHOK TSDKETIBIA U CpeiHUH 0,5-1,0
CyTrauHOK JIETKHH, Cylech 0,25-2,0 1,0-1,5
Ilecox mMenkumit 0,5-2,5 1,0-2,5
ITecok mpuIEBaTHINM 2,5

IIpumeuanue:
K Tabiule 5 — IepBoe 3HaUeHHUE 3aJI05KEHUH 0TKOCa AJI1 OPOCUTENILHOTO KaHaja

¢ pacxozoM Bojel MeHee 0,5 M/cek, BTOpoe — ¢ pacxooM Bosl Goiee 10 m*/cek.

Z[J'IH BBISICHCHUA IMPHUYHUH CTOJIb CYHICCTBCHHBIX paSJII/I‘lI/II;'I B 00beMax U CTOMMO-

CTH PacCMOTPHM, KaK 3a pyOexoM, Tak U B LleHTpallbHOAa3MaTCKOM pErrHOHEe XapaKTepH-
ctuku napamerpoB KJIC. B Tabn. 4 nmpuBeseHb! 1aHHbIE 110 TIyOWHAM 3all0KEHUs nep-
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BUYHBIX JpeH (3akpbIThiX). HerpyaHo 3ameruts, uto B LleHTpasbHO3MATCKOM permoHe
camble OoJiblIMe TIyOUHBI 3a0KEHUS APEH U KOJUIEKTOPOB Cpeay roCyllapCTB, MHTEH-
CHUBHO CTPOSILIMX M IKCIUTyaTUpyromux ropuszontaipnyo KJAC. OTu nanHelie npusene-
Hbl 110 [leHTpanbHO-A3HMaTCKOMY PErMOHY IUIsl 3aKPBITOTO FOPU30HTAJIBHOIO IpEHaXka,
MEXXO035UCTBEHHAs: U BHYTPUXO3AMCTBEHHAsI KOJUIEKTOPHO-ApEHaXHasi CeTh OyJeT Xa-
pakTepHu30BaThCs elle O0JbIMUMU rTyOuHamu (Tadi. 2). OTKpBIThIE APEHbI XapaKTepH-
3YIOTCSl HECKOJIBKO MEHBIIUM ITyOMHaMHU 3aJI05KEHHS JPEH MO0 MPOeKTaM, HO OHU 3HA4Yu-
TEJIBHO MPEBBIIAIOT INTyOUHBI 3aJI05KEHUS APEH APYTUX CTPaH, MPUBEACHHBIX B Ta0M. 2.

He paccmarpuBas 31ech IPUYUHBI CIIOKUBIIEHCS CUTYallMH C TIIyOMHAMH 3aJ10-
KEHUS JIpeHa)ka, OTMETUM, YTO Ha YPOBHE ONBITHO-IIPOU3BO/ICTBEHHBIX YUYaCTKOB OBUIH
uccnenopanus CAHUNPU B HU30BBSIX pek ¢ MEHBIIEH TITyOMHOMN 3aJI0KEHUS.

Ilo pesynpraram sTux ucciaenoBaHuil B.A. J[yXOBHBIH PEKOMEHIYET Ha CIIOHU-
CTBIX AJUTIOBUAJIIBHBIX TPYHTaxX riayouny npenaxa 1,5-2,0 M [2], XOTS 175 mecUaHbIX
IPYHTOB Ja)ke MpH INIyOuHe apeHaxa B 1,5 M moTpebyroTcs yacTbie moyuBbl. OmgHaKo,
KpOME M3JI0’KEHHBIX BbIIIE (PAKTOPOB, YCTOMYMBOCTh OTKOCA, C OJTHOM CTOPOHBI, HANps-
MYIO 3aBUCHT OT €r0 BBICOTBI, C APYrOM — OT yIJja 3aJl0)KEHHUS OTKOCA, ONPENEIIEMOro
JUISl IPAKTUYECKU OJHOPOJHBIX T'PYHTOB, XOTSI peasibHble TPYHTHI Yallle BCEro ObIBAIOT
CJIOMCTBIMH.

Jns KIC HopMaTuB 3anoxeHus oTKoca omnpezensiercs B pecnyoiauke no KMK
(2.06.03-97) nns rmyOuHBI MeHEe 5 M (Tad. 5).

Jlnst 3TOro HOPMAaTHUBHOI'O JTOKYMEHTa XapaKTepHO O0bEAMHEHHE MapaMeTpoB
opocutenbHbIX kaHanoB U KJIC, XoTs MeXay HUMH CYLIECTBYIOT OYEHb OOJBIIME pa3-
JTUYUSL.

OTKOC KOJIJIEKTOpa OTBEYAaeT MPOTUBOPEUMBHIM TPEOOBAHHAM: JOJKEH HUMETh
CPaBHHUTEIIBHO BBHICOKHE (DUIBTPAIIMOHHBIE CBOMCTBA, & C IPYTOl CTOPOHBI — UMETH 3HA-
YUTEIBHYI0 YCTOMYMBOCTD U IPOYHOCTH. J[a U COCTOSIHME NMOABOAHBIX U HAJBOAHBIX OT-
KOCOB C pa3HBIMH yTJaMH 3aliokeHus Bpsia au npuemiemo st KJC, B pecrybinke mo-
Ka €Ill¢ HE OTMEHEH APYrod HOPMATUBHBIA JOKYMEHT, T€ IJIs OKCIUTYyaTallMOHHBIX Me-
pPOTIPUSATUN M PEMOHTA NAIOTCS APYTHE YTIIbl 3aJ0KEHUS, 3aBUCSIINE OT TIIyOHHBI 3aJ10-
xeHua KJIC [4], xoTa U He yduThIBaeTcs MexcocTaB rpyHra. Kpome Toro, takxke He
YUYHUTBIBACTCS M€peCcIauBaHue TPyHTOB.

Ecnu oOpaTuThCs K MEXKIYHApOIHOMY ONBITY U PEKOMEHJAIUSAM, IPUBEIEHHBIM
B Tab. 6, 8§, TO HETPYIHO BUIETh, YTO OHU JIOBOJHHO OJIM3KH MEXKIY COOOH M CyIIeCT-
BEHHO OTJIMYAIOTCS OT HOPMAaTHUBOB, NPUHATHIX B PY3 B CTOpPOHY ymnoJsla)KuBaHUs OTKO-
coB KJIC 3a nckitoueHueM rpyHTOB ¢ XOpOUIEH yCTOMUHNBOCTHIO.

BBIBOJIBI 110 CPAaBHUTEIBHON XapaKTEPUCTHUKE HOPMATHUBOB, NPUHATHIX B PY3 n
MEXIYHApPOJHBIMU PEKOMEHJALMAMM, TOJITBEPKIAIOTCS aHAIU30M, MPOBEICHHBIM
CAHUMHPU B cBoe BpeMmsi: Ha HEKOTOPHIX KPYMHBIX KOJUIEKTOpax MO (PaKTHYECKH
BCKPBITBIM TI'PYHTaM, B psifie CilydyaeB, TpeOyeTcs yMOJIa)KUBaHUE OTKOCOB KpPETUICHHI
HUKHEH €ro 4aCTH OTKOCOB C IUIBIBYHHBIMU I'PYHTAMH, YBEIMUYECHHUE HIMPHUHBI 3aLIUTHOU
II0JIOCHI, COBEPIIEHCTBOBAHMWE TEXHOJOTMM M MEXaHU3alMH PEMOHTHO-CTPOUTEIbHBIX
paboT U T.M.
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Tao6auma 6

Knaccm]mxaunﬂ KOJVICKTOPHO-APECHAYKHBIX KAaHAJIO0B IO THIIOPpasMepaM

TexHnyeckas XapaKTepUCTHKA
Tunopasmep HaumeHnoBaHue
KPYTH3HA 0TKOCOB,
KAC IIMPHUHA 10 AHY, M rJayouHa, M M KaHaJa
1 0,6+1,2 <3,5 1:1,5 JIpeHa
11 1,2+3,0 3,5-5,0 1:1,5...1+2,0 KOJUJIEKTOP

Hcrounnk: «IlomoxkeHne 0 TEXHMYECKOM OOCITY)KHBAaHHU M PEMOHTE BHYTPUXO3SHCTBEHHOW MeIHopa-
THBHOHN CHCTEMBI U COOpYKeHHuH Ha Hel B Y30ekckoit CCP. - T., 1987.

Tadauuna 7
3aj10keHNe 0TKOCOB OTKPBITOI ceTH
I'nyOuHa kaHnaJja
NeNe r
HT
nn Py 21,5 1,5-2,0 >2
I'muHa, CyrmMHOK TSDKENbIA U cpel-
1 HUU (32 MCKJIIFOYCHHEM ITBLICBATHIX 1,0 1,5 2,0
HJIOBATHIX )
CyrauHOK JIETKHUi, cynech (He Mbl-
2 JeBaTas He WIOBATasl), IECOK KPyI- 1,5 2,0 2,5
HO3EPHUCTBIM U CPEIHE3EPHUCTHIN
3 [Tecok cpenHE3EPHUCTHIH 2,0 2,0 2,5

3aj0keHWE KaHAJIOB OTKPBITOM MPOBOJSIICH OpPOCHTEIBHONW CETH COTJACHO
«CnpaBouHuky no menuopauun» (Mocksa, 1989 r., c. 48) 3HaUNUTENBHO MOJIOXKE, YEM
IIpeyCMaTpuBaeTcs B HopMaTueax PVs3.

BaxHO 3aMeTUTb, UTO I'PYHTHI, KOTOPbIE ABJIAIOTCS IUIBIBYHAaMHU BOOOIIE, HE yYa-
CTBYIOT B TaKMX TaOJIMLIAX, a B OOIIMX MOJOKEHUSIX UX PEKOMEHAYIOT KPENUTh pa3iny-
HbIMU criocobamu. OTCYTCTBYIOT TakXke CUJIbHOIBUIEBATHIE CYTJIMHKH, IbIJIEBATHIE CY-
[IECH U TBLJIEBATHIE ECKH, KOTOPBIE MPU YBIAXKHEHUHU MPUOOPETAIOT IUIBIBYHHbIE CBOM-
CTBA.

Taoauna 8
MakcuMaJibHO 10Ny CTUMBbIE MakcuMaJibHO J0NyCTHMbIE
Tun rpynra

CKOPOCTH TeYeHMsI, M/C O0TKOCBHI
ToHkul necox 0,15-0,30 1:2+3
['py6Bblii mecok 0,20-0,50 1:1',+3
CyTIIHHOK 0,30-0,60 1:1',+2
Tspkenas riauHa 0,60-0,80 1:1',2

IpumMedaHue: BBICOKHE CKOPOCTH M KPYTHIE OTKOCHI MPUMEHSIIOTCSI B KAHAJIAX, XOPOIIO 3aPOCIINX PaCTH-
TEIBHOCTBIO.

(Ucrounnk: Smedema L.K., Vlotman W.F., Pycroft D.W. Modern Land Drainage. Planning Design and
Management of Agricultural Drainage System, 2004.)
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YyuTeiBass 4TO, C OJHON CTOPOHBI, CYIIECTBYET MOCTPOEHHAs KOJUIEKTOPHO-
JIpeHakKHasi CeTh OTPOMHOM MPOTSHKEHHOCTH, KOTOPYIO HYKHO MOJJEPKUBATh B pabOTO-
CIIOCOOHOM COCTOSIHMH, a C Ipyroi — HeoOX0AMUMBI pabOThI 10 PEKOHCTPYKIIMU U HOBO-
my ctpoutensctBy KJC, 3T MeponpusTis pa3aensioTcs Ha CIeIyIoNe HapaBlIeHUs:

® MEpOIpHUATHS 71 00ecleueHus: YCTOMYMBOCTH OTKOCOB U YBEJIIMYEHUS MPOJI0JI-

KATEJIBHOCTH MEXPEMOHTHBIX nepuoaoB cymectByromeid KJAC (npeH u pexoH-

CTPYUPYEMBIX KOJUIEKTOPOB), (Tabm. 9).

® yBEJIMYEHHUE MEXPEMOHTHBIX MEPUOJOB U CHUXKEHHUE 3aTpaT Ha pemoHThl KJIC
Ha OCHOBE PEKOHCTPYKIIMU U HOBOTrO cTpoutenbcTBa KJIC, MeponpuaTus no me-
JMOPAaTUBHOMY YJIYYIIEHUIO OPOILIAEMBIX 3€MENb, CHUKEHHUE 3aTpaT BOAHBIX pe-
CypCOB Ha MMPOMBIBKY 3eMelib, (Tabdi. 10).

Ha cymecTByromieil KOJUIEKTOPHO-APEHAXKHOM CETU MEPONPHUSATHS MO MOBbIIIE-
HUIO ycToHuuBOoCcTH 0TKOCOB KJIC MOKHO pa3ienuTh Ha CIeQyIOIIUe TPYIIIbL:
® DOKCIUTYyaTallMOHHBIE;
® [POEKTHPOBAHHE PEMOHTHO-BOCCTAHOBUTENIBHBIX PaOOT;
® PEMOHTHO-CTPOUTEIbHbBIE PAaOOTHI.

DKCIUTyaTallMOHHbIE MEPONPHSTHS OUYEBUIHBI H HE TPEOYIOT 0COOBIX TOSICHEHHIA,
XOTS B 3TU pabOTHI CIeAyeT BKIIOUUTh €XKETOAHOE yIaJeHUe PacCTUTEIBHOCTH U Mycopa,
n0J00HO TOMY, KaK 3TO J€JAeTCs B OPOCUTEIBHON ceTU. DTH pabOThl, HOCKOIbKY OHHU
JIOJIKHBI BBIMIOJIHATHCS €KET'0JJHO, JTOJKHBI ObITh MCKIIOUYEHBl U3 TEKYIIEro pEMOHTa U
BKJIIOYEHBI B TexHu4yeckuil yxon no KJIC. Ota ouncTka MOKET IPOBOAUTHCS KaK Bpyd-
HYI0, TaK ¥ KOCHJIKAMH.

HeobxonnMo ydecTh O4eHb BaXHOE TpeOOBaHME B JAE(PEKTHBIX aKTaxX: YCTaHOB-
JeHUe NPUYUH 3auJIeHUs] U HApYIIEHUs YCTOMYMBOCTH OTKOCOB. DTO HEOOXOAMMO IS
TOTO, YTOOBI HAa CTaJAUU MPOEKTOB PEMOHTHO-BOCCTAHOBUTEIBHBIX pPadOT, MPU HEOOXO-
JUMOCTH, MPEAYCMOTPETh MEPONPUSATUU MO MOBBIIICHUIO YCTOHYMBOCTH OTKOCOB: HX
yIOJa)XKUBaHUs, B 3aBUCUMOCTH OT COCTaBa I'PyHTa, yCIOBUH e€ro paboThl, COCTOSHHS,
yAalleHue OTBAJIOB IPyHTa ¢ OpPOBKM OTKOCOB, IUJIAHMPOBKA MPHJIEralolIMX y4acTKOB,
NOHM)XEHUE YPOBHEN I'PYHTOBBIX BOJI, YBEJIMUYEHHE IIUPHUHBI pycia U T.1. [l HeycTou-
YUBBIX TPYHTOB, CKIIOHHBIX K OIUIBIBAHUIO (CHUJIBHO NbLIEBAThIe CYIJIMHKH, MbLIEBAThHIE
CyIeCH, MbLIEBAaThle MEJIKO3EPHUCTbIE MECKU, UCTUHHBIE IUIBIBYHBI), CIEAYET Mpeny-
CMaTpUBaTh MEPONPHUATHS 10 UX 3aKPEIICHUIO.

I'pynma peMOHTHO-CTPOUTEIBHBIX MEPONPHUSATHH MO 00ECIEYSHUIO yCTOWIHBO-
CTH OTKOCOB M YMEHbBILIEHUIO (PaKTHUECKHMX 0OBbEMOB OUHUCTHBIX pabOT BKIIOYAET: Mpa-
BUJIBHYIO OpPraHU3ALMI0 TEXHOJOTUU OYMCTKU, 0OECIEUMBAIOIIYI0O CHUKEHUE JABIICHUS
OT COOCTBEHHOTO Beca OTKOCA, KABAJIbepOB U MEXaHU3MOB, YMEHbIICHUE (GUIbTPALIUOH-
HOTO JIaBJICHUS 3a CUET PEryJMPOBAaHUS IPYHTOBBIX BOJ|, pa3JIMYHbIE BAPUAHTHI MOCIOM-
HOM pa3pabOoTKH MONEpevyHOro npoduis; NMpaBUIbHOE HA3HAYEHHE TEMIIOB OYHMCTHBIX
paboT, 4ToOBl 00ECHeuYuTh CBOEBPEMEHHOE MOHMKEHUE AaBJICHUSA (UIBTPALMOHHOTO
IIOTOKA, HEJIOMYIIEHUE YHUUTOXKEHHSI IEPHOBOTO U PACTUTEIBHOTO CJIOS U T.1II.

Becp 3TOT KOMIUIEKC MEPONPUATUN MO3BOJISIET YBEIUYUThH MPOAOIKUTEIBHOCTD
MEXXPEMOHTHBIX EPUOJIOB U CHU3UTH 3aTPaThl HA PEMOHTHO-BOCCTAHOBUTEIbHBIE pado-
ThI Ha YK€ CYIIECTBYIOIIEH KOJIEKTOPHO-ApeHaxHoi cetu. OnHako, Hanbonee r¢pdek-
TUBHBIE MEpOINpUATHS (YNONa)KUBAHUE OTKOCOB, KPEIUIEHHE OIIBIBAIOIIMX TI'PYHTOB,
yBeJIMUYEHHUE IHUPHUHBI pycia, o0ecredeHne JOCTaTOYHON IMHUPUHBI 3aUIUTHON TOJIOCH U
T.Il.) IPU CYLIECTBYIOMMX ITyOuHax 3anoxeHus KJ/IC MoryT, B psizie ciaydyaeB, oKa3aTbes
peanbHO HEOCYIIECTBUMBIMH, KaK M3-3a OOJIBIIUX 3aTpaT, TaK ¥ BOZMOXHOT'O YMEHbIIIE-
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Hust K3U. AnprepHaThBOM, B TaKUX CIy4dasX, IJI€ TPYHThI CKJIOHHBI K OIJIBIBAHUIO, SIB-
nsierca exxeroanas ounctka KJIC, TpeOyromias orpoMHBIX 3aTpaT, JTHOO MOJTHAs PEeKOH-
crpykuusa KJC.

[IpuBeneHHbIE BBILIE MEPONPUATHUS MPEIHA3HAYAIOTCS A YBEJIUUEHUs paboT 1o
cymiectBytomieir KJC u peKOHCTPYKIIMU OTAETbHBIX KOJIJIEKTOPOB.

Kpome Toro, GonbimiuM HEAOCTATKOM OTKPBITON CETU SBISIETCS TO, YTO MOJ HEe
OTUYXAAIOTCS OOJIBIINAE TIIOIIAIN YK€ OCBOSHHBIX 3emenb (Oomee 250 thic. Ta). Oco-
OCHHO SIBHO 3TOT HEJOCTATOK MPOSIBISETCA B T€X 00JIacTsIX pecnyOluKH, Te, B OCHOB-
HOM, 3€MEJIbHbIE PECYPCHI IIEIMHHBIX TEPPUTOPUMN YK€ HCUEpIIaHbl U JalibHElIIee pac-
IIMPEHHE MOCEBHBIX IUIOMIAJIEH U MOBBIMIEHUE KYJIbTYPhI 3eMIIC/IETUsl CBSA3aHO C Tepe-
YCTPOWCTBOM CYILECTBYIOILETO JApPEHa)ka Ha COBPEMEHHbIE €ro TUlbl. B mepByro oue-
pens 3To byxapckas, Xopesmckas, depranckas, AHIUXKaHCKas 00J1acTH U Psii IPYTUX
palioHOB pecyOJIUKH.

Kak mnokazsiBator uccnenosanus CAHUMPU, Ha onbITHO-MpOU3BOJICTBEHHBIX
y4acTKax 3aKpbITOr0 JpeHaka MPOUCXOIUT YCKOPEHHUE PACCOJIEHUS 3€MENb, OIIPECHEHUE
TPYHTOBBIX BOJ|, YJIYUYIIaeTCs KyJIbTypa BOJIOIMOJB30BAHUS 32 CYET YMEHBIIEHUS COPO-
COB BO/JIbI B OTKPBITYIO CETh; 3a CUET YJIYUIlIEHHUs APEHUPOBAHHOCTH OPOIIAEMBIX y4acT-
KOB CO3/a€TCs CTa0MIbHO-0IaronpUsTHBIA BOJIHO-COJIEBOM PEKUM.

[TosTomy BTOpO€ HampasieHue (Tada. 10) METUOPATUBHOTO YJIyUIIEHUS 3E€MENb,
CBSI3aHO C PEKOHCTpYKIHKEH U HOBBIM cTpoutenbctBoM KJIC, obecneunBarommx cHUXe-
Hue 3arpat Ha ’kcrryatanuio KJ[C. B kaxxaom BuiosiTe reHepasbHble IJIaHbl PEKOHCT-
pykuuu KJC 6ynyT paznudatsca. OHaKO CyIIECTBYIOT OOIINE TPUHIUIIBL:

® TIEpPEBOJI OTKPHITOrO JAPEHaXka B 3aKPHITHIN;
e TIyOMHA 3aJ0XKEHUS JAPEeHaXka JOJDKHA ObITh YMEHbIIEHA 10 TIyOUHBI, 00IIenpu-

HATOH B MHUPOBOM MpPAKTUKE MPH CYIIECTBYIOIIEM TEXHUKO-d3KOHOMUYECKOM

000CHOBaHHH.

Peanmaumi BTOPOT'O HAITPAaBJICHUA 00eCIIeyuT Ha NCPCICKTUBY:

e pe3koe cHUkeHue 3aTpat Ha ounuctky KIC;

® [PUPOCT MPPUTaALlMOHHO-TIOATOTOBIICHHBIX 3€MEJb B palOHax, IZE€ pe3epB le-
JIMHHBIX 3€MeJIb IPAKTHYECKU UCUEPIIaH;

e CTabWIbHOE YIyYllI€HHE MEIMOPATUBHOTO COCTOSIHHS 3€Mellb C COOTBETCTBYIO-
LIUM IIOBBIIIEHUEM YPOKAHHOCTH;

® SKOHOMHIO BOJHBIX PECYpPCOB B pa3Mepe 5-7 KM® 3a cueT 00ECIeUYeHHs OINTH-
MaJbHBIX MEJIMOPATUBHBIX PEKUMOB.
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Tao6auma 9

OcHOBHBIE NIPUYHHBI, BbI3bIBAKOIINE 00pylIeHUe CKJIOHOB 1 3anjienne KJIC

OcHOBHBIE TPYII-

IIpu4uHbI, BBI-

Ne nbl paxkToOpoB 3pIBalOIIME pa3- MeponpusiTus, npe-
¢ p p SBneHMA pa3pylieHus U ponp > 1P
Ne 3aMJICHUs U 00- pylIeHHe U 3aM- JNOTBpaIIAIOLINeE ITH
3aMJIeHUus
1011 pyuieHust JeHne SIBJICHHS
oTkocoB KJIC KJAC

OKCIUTyaTaluoH-
HBIE

1.1 Cépoc opocu-
TEJILHOM BOJBI C
I10JIA le/I IIoJInBax.

Pa3MBIBEI OTKOCOB CTEKaro-
el 110 CKJIIOHY BOJOM.

Pa3zpaboTka B mpormec-
ce IKCIUTyaTalnuu Me-
pOIIPUATHMA, TPETOT-
BpaIawImux cOPoCH,
KOHTPOJIb 33 UCIIOJIb-
30BaHUEM BOJI.

1.2 VcrpoiicTBo
BPEMEHHBIX IIepe-
MBIYEK U Iepexo-

JIOB.

[Toanops! BOJbI B KOJUIEKTO-
pe; OIUIBIBBI MPHU OBICTPHIX
crnagax TOPU30HTOB BOJBI,
HCTEYEHHE M BBIHOC IIecKa
mpu  OBICTPBIX CHAaJax u

cydpdosusi.

Kontpons 3a coopy-
JKEHHEM BPEMEHHBIX
MepeMbIYEK.

1.3 Hegocrarouna
s IUPHWHA 3aIHT-
HBIX I10JIOC.

MexaHndeckass W XHMHYe-
ckas cyddosus 3a cuer mo-
BBILICHUS (HIBTPALMOHHO-
IO IaBJICHUS U B3BELIMBAHUSI
YaCcTHI, YMEHbLIEHHE POY-
HOCTH I'PYHTOB.

KonTtpons 3a cobro-

JIeHHEeM HOPMaTHBOB

0 3aL[UTHBIM I0JIO-
cam.

1.4 Mcnons30Banu
€ 3aIIUTHBIX I10JI0C
I1OJI ITOCEBBI.

1.5 3apacranue
pyciia BOgopocis-
MU U KaMBIIIOM.

[Moanmop ropuzoHTa BOJBI B
KOJIJIEKTOPE, CHUXKEHHE CKO-
pOCTH JBVDKEHUS BOJIBI H,
COOTBETCTBEHHO, 3aHJICHHUE.

E>xeronuele ouncTku
KJIC ot copHoii pac-
THUTEJILHOCTH.

1.6 BeicTprie
MTOABEMBI H CTIa]IbI
YPOBHEN BOIbI B
KOJIJIEKTOPE U OT-
KPBITOH ApEHE.

OILIBIBBI KOJIJIEKTOPOB,
BCICIACTBHUEC 6BICTpBIX cra-
J0B BOJbI, MCXaHHYCCKasa

cypdosus u paspyuienue
TPYHTa B 30HE TIEPEMEHHOTO
VBIIQKHEHHS W3-32 YMCHb-
IEeHHA IIJIOTHOCTU T'PYHTOB,
CHATHA B3BCIIMBAHUA IIPU
PE3KOM CHW)KEHUH YpPOBHEM
BOJI.

KonTtpons 3a cobro-
JICHHEeM peKuMa pa-
6ote1 KJIC.

1.7 Pa3MbIBBI B
pe3ynbTaTe JOH-
HOW MJIM OOKOBOM

3pO3UH.

[MepeyrmnyOnenne pycia
JIOHHOM 3pO3Hei, MOIMBIB U
o0pymieHne oTkoca OGOKOBOH
3pO3Uei, BCKpBITHE MpHU
pa3MbIBE W TIOAMBIBE HEYC-
TOWYUBBIX NJIACTOB.

CBOEBpEeMEHHAS OYH-
CTKa pycia.

1.8 Hexgonmyctumo
Ou3KOe€ 3ajJeranue

VYBIIa)KHEHUE TPYHTOBBIX
OTKOCOB BIUIOTh JO TEpEHa-

Cobmonenue opocu-
TCJIbHBIX HOPM, IlJ1a-

TPYHTOBBIX BOA Ha
3EMJIIX, IpUJie-
Traromux K KOJIJICK-

UbInCavia vi IIUPCAUA D lcl\_y'
qeryiacTudeckyo. MexaHu-
gyeckast cypdosus, pa3Mbl-

l‘ll/lpubl\a SUMUIID,
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OcHOBHBIE TPYII-

IIpu4uHbI, BBI-

Ne nbl (pakTopos 3pIBalOIIHE pa3- Meponpusitus, npe-
(l) p e p SBneHus pa3pylieHus U poup > 1P
Ne 3anJIeHHus | 00- pylLueHue u 3au- SAMLTCHISI JOTBpPAINaIOIIHe ITH
nn pylIeHus JeHue SIBJICHHSA
oTkocoB KJIC KJIC
TOpY. Bbl, CTEKaIOIIeHd IO CKIOHY
BOJIOM, B3BEIIMBAaHHUE IPYH-
TOB.
Pasmoxanue rpynros. Ile-
pexoJ IecyaHO-MbLIEBATHIX
TPYHTOB B TEKydee COCTOs-
HUE.
1.9 Pa3sMmemenue [ToBeIlIEHHOE OBITOBOE IaB-
KaBaJIbepoB Ha JIeHWe Ha OTKOC, CKOIUICHHE
VY nanenue xkaBaabepoB
HEIOMyCTUMO MOBEPXHOCTHBIX BOJ C IIO-
Ha MIPOEKTHBIE pac-
OIM3KOM paccTosi- | CIASAYIONUM BO3pacTaHUEM CTOSHIS
HHUH OT OPOBKH (GUITBTpAIMOHHOTO  JaBJje- '
0TKOCa. HUS.
Bospacranue JHHaMu4e-
N . B npouecce peMoHT-
1.10 Bo3nelicTBue | CKOHW Harpy3ku H Mepexoj Ho
aBTO M KEJIE3HO- HAaCBILICHHBIX BOJOH TIpPYH-
BOCCTAHOBUTCIIbHBIX
JIOPOKHOTO TPAaHC- | TOB B TEKy4ee WJIU IIBIBYH-
paboT npexycMoTpeTh
1opTa, a TaKxKe HOE COCTOSIHHE, BBIHOC IEC-
o COOTBETCTBYIOILIUE
celicMuyeckue Ka, BBIJABIMBAaHUE IIEPEYB-
o MEeXaHU3MEBI WU Kpe-
BO3JICHCTBUA. JAKHEHHBIX TIIHHACTHIX
IJICHUE OTKOCA.
TPYHTOB.
HecooTtsercTBUE yria 3ano-
XKEHUS OTKOCa: HOPMAaTHUB-
HBIM WJIM PAacYeTHBIM Xapak-
TEpUCTHKAaM TPyHTOB KOH- | IIpm mpoexTtupoBanuu
KpEeTHOTO ydacTKa M3-3a PEMOHTHO-
HEeOJaronpusATHOIO  PAco- | BOCCTAHOBUTEIbHBIX
JIOXKEHHUs CJIOEB TPYHTa; C | pabOT HPUHATH OTKO-
a3HBIMHU U3UYECKUMU Chl, COOTBETCTBYIO-
2.1 Haznauenue pastt ¢ ’ y
CBOICTBaMHU, BCIIEJICTBUE | LIME HOPMATUBHBIM
BEIMIHHBI 3aJ10- .
OPUPOAHONH H3MEHYHMBOCTH, XapaKTepUCTUKAM
JKEHUS 0OTKOCa B
HE BBIABJICHHBIE B MpOIECCe | TPYHTA, KOTOpPHIE ObI-
COOTBETCTBHH C o
. W3BICKAHHMN: 1 0OHAPYKEHBI B
TITyOMHON JpEHBI
- TOSIBJICHUE HEONarompusT- | IpoIecce IKCILTyaTa-
WJTU KOJIJIEKTOPA.
HBIX TPYHTOB B pa3pe3e, HE | IIUH YBS3aB HX C TIy-
BBEISIBIEHHBIX B  IIpoLecce OMHOM 3aJI0KEeHUS
) U3BICKAHUH, OTKOCa, Y9€CTh TOpHU-
[IpoexTHble - cy}hQo3uOHHBIH BBIHOC | 30HTHI COJICHAKOILIC-
rpyHTa, HHS B OTKOCE.

- HaJIn4iuc COJICBBIX TOpH-
30HTOB B BerHeﬁ qaCTHu
OTKOCaA.

2.2 Pa3MBIBEI 10H-
HOM M OOKOBOM
yactu KJIC.

HecooTBeTcTBHE He3au-
JSAIOMUX WU HEePa3MBIBAO-
X CKOpPOCTeH BOABI pU3H-
KO-MCXaHUYECKHUM CBOMCT-
BaM TPYHTOB, BCKDBITHIX B
MpoIlecce CTPOUTENbCTBA Ha
9TOM YYacTKE M HEBBISBIIE-
HHE B IPOLIECCE U3BICKAHUM.

IIpu pemMoHTHO-
BOCCTAHOBHTEIbHBIX
paboTax y4ecTh BHI-
SIBJICHHBIE CBOMCTBA
TPYHTOB B IIpoLecce

9KCIUTyaTalluu U
CTPOMTEILCTBA U HE
YYTEHHbIE IIPOCKTOM.

2.3 HeGnarompust-
HOE CJIOKCHHUE
TPYHTOBBIX TOPH-
30HTOB.

CyuiecTBOoBaHHE B CpenHei
4acTU OTKOCA IIPOCIIOEB MO-
HWKEHHOHW IPOYHOCTH, BbI-
SIBJICHHOE TOJIBKO B IPOIIEC-

B pemoHnTHO-
BOCCTaHOBHUTEJBHBIX
paboTax BBIMOJIHHUTH

MEpOTPHSTHSI 1O




OcHoOBHBIE TPYH- IMpu4unbl, BbI-
Ne nsl paKTOPOB 3pIBalOIUE pa3- Meponpusitus, mpe-
(l) p e p SIBJenust pa3pyumieHus: u ponp > 1P
Ne 3anjieHus U 00- pylueHue u 3au- JOTBpPAINAOIIHe ITH
3aMyIeHust
nn pylI€eHuUst JieHue SIBJICHUS
oTkocoB KJIC KJIC
Ce CTPOUTENBCTBA WJIM JKC- | OOECIIEYECHHUIO yCTOM-
IjryaTtanuu. YHUBOCTHU OTKOCOB,
YYUTBIBAIOLINX CYIIIe-
CTBOBaHHE B CpeIHEH
WIIM HIKHEH 4acTu
OTKOCOB TPOCJIOEB
MIOHHWKEHHOW MPOYHO-
CTH.
3.1 Cuatue nepra [Ipumenenue cosep-
Y KOPHEBOW CHUC- HICHHBIX TEXHOJIOTHU
TEeMBI PACTCHHI C u ouuctku KJIC 6e3
OTKOCOB TIPH OYH- CHSITHSI BEPXHETO CJIOS
CTKE. OTKOCOB.
3.2 Iloxceuka mo- N
BCKprTI/le HEYCTOMYHUBBIX
JOHUIBbI OTKOCA IpHU
IPYHTOB, pe3koe yBenuye- | KOHTpoib Mpon3Bo-
OYHCTHBIX pado-
Tax HUE O00BEMOB  OYHUCTHBIX cTBa pador.
’ pabor.
3 CrpoutenbHsle
3.3 IlponosnbHble
BoccranoBnenune yk-
YKIIOHBI U He000- | OmIbB U 00pyIICHHE OTKO-
JIOHOB ¥ JTUKBUALIHS
pBI TPyHTa BIOJb | ca.
HeZo0OpOB TpyHTA.
YKJIOHA.
3.4 HeBbimonHeHNE
TEeXHUYECKUX Tpe- Ctporoe cobmonermne
N [Toxmopsl TOPU30HTOB BOJBI
OOBaHMUI K Ka4ecT- TEXHUYECKUX TPeOO-
B KIC unu pasButue n0OH- N
BY paboT npu . . BaHUH K Ka4eCTBY IIPHU
HO¥ 1 OOKOBO¥T 3po3UH.
CTPOUTEIHCTBE MpUeMKe padoT.
otkpsiToit KJC.
Taoauna 10
IIpuMepHBIA cOCTaB MEPONPUATHIH 110 YBETHYCHHIO
NMPOAOJIKUTEJIbHOCTH MEKPEMOHTHBIX MepuoaoB oTKpbITOi K/{C
U CHUKEHMIO 3aTPAT HA PEMOHTHO-BOCCTAHOBUTEJIbHbIE PA0OTHI
NoNe I'pynnsl .
Heas MeponpusiTust CocTtaB MeponpusiTuii
T MEpONpHsSITHS
1.1.1 CoOmronenue IUTAaHOBOTO
1 OKcnryaTalioHHbIE 1.1 CHmKeHHe TUTaHUS TPYHTOBBIX

BO4 ISl YMCHBIICHUS CbPIHLTpaHPIOH-
HOT'O JaBJICHHUSA Ha OTKOC.

BOJOIIOJIB30BAHUA.

1.1.2 CHmxeHue moTepb M3 OpO-
CHUTEJILHOU CETH.

1.2 TIlpenoTBpaiieHne pa3MbIBOB OT-
KOCOB KOJUIEKTOPOB M KOJieOaHUil ro-
PU3OHTOB BOJIbI B HUX.

1.2.1 IIpenoTBpamenune cOpocoB
MOJIUBHOW BOJBI.

1.2.2 3ampemenne  ycTpoiicTBa
BPEMCHHBIX MHNEPEMBIUYEK U IIEpC-
XOJIOB.

1.3 IIpenoTBpaiieHue 3aujieHUus MOJ
BIIMSIHUEM 3apacTaHMsl.

1.3.1 Exeronnass ouuctka KJIC
OT BOJIOPOCJIEH, PacTUTENbHOCTU
1 Mycopa.

1.4 OGecnieueHne ycTOMYMBOCTU OT-
KOCOB.

1.4.1 HenonyieHnue AepHOBOTO U
TPaBSHOIO MOKPOBA HA OTKOCAX.
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NoeNe I'pynnsi

Ieas meponpusaTHs
nn MeponpusTHs

CocTaB MeponpusTHi

HUS 3aITUTHOU MOJIOCHI o1 1moce-
BBbI.

1.4.3 Henonymienue BCKPBITHS
HEYCTOMYUBBIX I'DYHTOBBIX I'OpH-
30HTOB (TUIBIBYHOB, IUIACTUYHOM
n paS)KM)KeHHOﬁ T'JIMHBI, BBITC-
KaloIMX W BBIHOCIIIUXCS IIEC-
KOB).

1.4.4 TInaHupoBaHue NpUIIETato-
IIUX IIOIAACH.

2.1 ObecnieueHue yCTOMYMBOCTU OT-
2 [TpoexTHbBIE KOCa M pycia 3a CYeT IPOEKTHHIX Me-
POTIPHUATHUH.

2.1.1 YtouHeHue WH)KEHEPHO-
TEOJIOTHYECKUX CBOWCTB TPYHTA,
ecin 3amnenue KJIC BBI3BaHO
OIUTBIBAHWEM W OOpYIIEHHEM OT-
KOCOB.

2.1.2 Ha3nauenwue 3QT0KCHUS
OTKOCOB C YYE€TOM COCTOSIHHS H
cocTraBa TIpYHTa, YCIOBUM €ro
paboTel  (TayOWHBI  3aJOXKEHUS,
I'PYHTOBBIX BOJ U T.A.):

- YHOOJQ)XMBAaHUE OTKOCOB WM
TeppacUpOBaHHUE;

- KpeIUICHHE OTKOCOB (IIpH HEOO-
XOIUMOCTH);

- YBEIIMYCHUE HIMPHHBI 3aIUTHOM
MOJIOCHI;

- YUIMpEHHE PyCIa;

- Tpope3u M TMPHOTKOCHBIE YCH-
JIUTEIH.

3.1 TexHONOTHS OYMCTKU HJIH PEKOH-
CTPYKIMH, 00ECIIEYUBAIONINE CHIDKE-
PemonTHO- PYIIUIH, H
3 HUE JaBJICHUS (QWIBTPANHOHHOTO IIO-
CTPOUTEIbHBIE
TOKa W COOCTBEHHOTO Beca OTKOCa H
T.I0.

3.1.1 Haznauenue  mpaBWIIBHBIX
TEMIIOB OYHCTHBIX PaloT.

3.1.2 INocnotinas paspabotka
MONEePEeYHOro MpoduIIst:

- HAKJIOHHBIMH I10JIOCaAMU;

- TOPU30HTAJIBHBIMU ITOJIOCAMH;

- COYeTaHHEe HAKJIOHHBIX MOJIOC C
TOPH30HTAJIbHBIMH.

3.1.3 PanmoHanLHEINA moxbop
MEXaHNU3MOB TIPH IPOU3BOACTBE
pabor, oOecreyuBalOmUX He-
OOoNPIIYI0 AMHAMHYECKYIO Ha-

TPYy3KY.

3.1.4 Y ganenue oTBaJIOB.

Jlureparypa

1. Ipenax B Oacceline ApalbCKOro MOpsl B HaIllpaBJIE€HUU CTPATETUU YCTOWYUBO-
ro paszsutusa / ®AO. UTITPU/. B.b. Konepuukyc u ap. — T., 2004.
2. lHTerpupoBaHHOE YIPAaBJICHHE BOJHBIMH PECypCaMU: OT TEOPUHU K peaTbHOU

npakTtuke; onbIT LlentpanbHoit Azuu. — T., 2008.

3. KMK 2.06.03-97 Cyropu tuzumnapu, Jlotnkanam mewsepiapu. - T., 1997.
4. TTonoxeHue 0 TEXHUYECKOM OOCTY)KUBAaHWU MEJIMOPATUBHONW CHCTEMBI U CO-

opy>xeHui Ha Hell B Y30ekckoit CCP. — T., 1987.




128

5. CopaBouHuk 1o Menuopanuu. - M.: Pocarponpomusaar, 1989.
6. Smedema L.K., Vlotman W.F., Pycroft D.W. Modern Land Drainage. Plan-
ning Design and Management of Agricultural Drainage System. L. 2004.

YK 631. 672. 2

Kn4yuk HanmopJin pecypc Te:KkaMKOp CyB KyTapru4Jjap

Hyckynosa H., Adbnypaiitmumosa /1.

TUMHU

Wunpgan — fimwira sHeprus TEXOBUM CyB KYTaprid MOCIAMAanapra SXTHEXK OIIMG
oopmokaa. UyHku Hacocimap €paamMuja CyB y3aTHII Kyjda KaTTa MaOiarHu Tanad
TMOKJAa Ba XaMMa BakKT XaM eTapiid caMapaJopiiMKKa 3pumum Mypakkal. [yHuHT
y4yH XaM HAacOCCH3 CyB KYTapuIl MOCIaMallapuHH spaTUll 1oy3ap0d macama O0ymuo
KOJIMOK/JIA.

CyBaaH xanK XYKaJUTHHHHT Typiid coxanapuaa (oiganaHuIl WHCOHHSITHHHT
KaguMuil ¢daonuar wmakutapungaH xucobianagu. CyBhaH ¢oifnananuil, cyB OwiaH
TABbMUHJIAHUII YU9yH CYHBUU KypriIMalapaaH (oiJalaHuIl dpaMu3aal yd MUHT HULIap
OJITUH OOIIJIaHTaH.

Bormtanruy paBpnapna cyB OWIIaH TabMHHJIAHUIIIA €KUM €TKa3ub Oepuimjga on-
Ui MeXaHU3MJIap/laH: CyB KyTapruy FUIAMpAKIapAaH, YYMUWIM HOBJapJaaH ¢oiinana-
Humrad. KelinHyanuk sca Apxumes BUHTH (dpajaH ojaauHrua 212 iwiiap), mopuieHIn
Hacocnap (XII acp), mapkazman kouma Hacocnmap (XVIII) maiimo Oynaran Ba Xalk
Xy Kanuruga KeHT HIUIAaTWINO KenuHMoKaa. Hacocnap Ba cyB OwiaH TabMHHIAIIIA
MIUIATWJIAJUTaH MalllMHA Ba KyPWIMAJIAPHUHT SHIU aBJIOJUHHU APATUIL Ba yJIapAaH XaJK
xyxanuruga goigananuil OyTyH xaxoHga XX acpra TyFpu kenaau. Maskyp makoJsaaa
HacOCCH3 CYB KyTapulll MociaMaiapujaH ¢oiiaJaHuIll HUMKOHUSATIAPUHU KYpHO
YUKAMU3.

OHeprusi TEXAaMKOp FOsUIAp acoCHAa SpaTWITaH CyB KyTaprud KypwJIMalapu
KaTopura KyWuJarujapHu KUPUTHII MyMKuH. By Kypmima (1 pacm) nkkuta Typiu 0a-
JaHUIMKIapAa JKOWJIAlIraH CUFUMIAH Ba YJIapHU y3apo TyTalITUPYBUM KyBYypJlapAaH
ubopat. Kypunmazna cyB curuM 2 HUHT CYpHUII KyBYpHY 5, CUFUM 2 HH TYJaupa Oomuiaii-
11 Ba cuoH 7 opkanu Kyiwia Gomnaiian. Cypuil KyBypu 5 HUHT, CUGOH 7 HUHT CYB
YTagural KMCMHU [03acHJIaH Kyl MapoTaba KMUMK OYIraHIUIrd XUcoOWUra macTku CUFUM
2 na cyB caTxu nacas 6opaam.

CuruM 2 f1a cyB CaTXMHUHT MacallMIIM YHHMHI IOKOpPU KMCMHUJA XaBOHMHI CHUMH-
paknamyBura onu6 kenaau. FOKOpu Ba MacTKu CUFUMIIap ¥3apo XaBO y3aTHUII KyBYpH
3 OunaH TyTAITUPWITAHIUTH YUYyH IOKOPH CHUFMMJA XaM XaBOHUHI CUMpakjallyBura
onu6 kenaau. Hatmxkana cypuil KyBypH 4 Ba KilanaH § OpKajau I0KOPH CUFUM CyB OWJIaH
TYJIATHAIIAIHN.

[TacTku curum 2 6ymaray, cuoH TyxTaiiau. YHra cyB oku0 kenub Tyna Oomuia-
rasja, CMiFuMjaru 6ocum kyrapunaau, / curuMra ytaaud Ba 00CUM Tabcupuja KianaH 9
ounINO CYyIOKJINK 00CHM KyBypuaa oka Oomnaiinu. Keiinn nuki Kaiirapunanu.
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Xynou mry uycuHaa 2 - pacMia KeITUPWITaH MUOepid CyB KyTaprud Kypuima
Kyhuaarnya unuaian. FOKopu curumaan /4 3KeKTOPHUHT (aosl COIUIocUra TymaéTran
cyB, naccu¢ comio /2 na cuilpakianlyB XOCHJ KWIAaIHW, CUFUM [ Ja BakKyyM XOCHJ
O0ynaau Ba yHra cypuil KyBypHu 2 opkaiau cyB okuO kenagu. Curum / Tynranuaa muodep
8 ma 6ocum omranu Ba y Oypunub ounnub CyBHU TyKanu. bup maiTaa apeHax KiamaHu
ounnunod, curumaara 6ocum armocepa 6ocumura tenrnamanau. Keitnn kapum rox /0
épmamuaa mmbep 8 ¥3 )kornra KaiTaau Ba MUK TAKPOpIIaHAIH.

1 pacm - CudoHIIN cyB KYTaprud cxeMacu
1 Ba 2 curuM; 3 — XaBo YTKa3ulll KyBypH; 4 Ba 5 — CYpuIll KyBypJapu;
6 — xaiinam KyBypu; 7 — cudon; 8 Ba 9 — kiananiap.

IOxopuaa kentupuirad KypuiMajaapia CUFUMIAPHUHT CyB OWJIAH TYIATUIUIIH
€KM yJlapJlaH CYBHMHI TYKWIMIIM CEKMH Keuyaau. by ymapHUHT uml yHymura canowuii
TabCUP KypcaTaau.

2 pacm — IlInGepsiu cyB KYyTapru4 cxeMmacu
1 — curum; 2 — cypui KyBypH; 3 — KilanaH; 4 — BaKyyM XOCHJI KMJIyBUYM MaTpyOKa; 5 — kiianaH; 6 — 1eBop;
7 — npeHax knananu; 8 — mmobep;9 — yk; 10 — kapumwm rox; 11,12,15 — axexTop Kucmnapu; 13 — daoin co-
mw10;14 — 1oKopHu curuM; 16 — MacTKu CUFUM.

Ky#innaru Kypunmaaa MabiIyM Japaxaaa TaKOMUJUIAIITaH )KapaéHHU KypaMHu3.
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3 pacm - KinananJiim cyB KyTapru4 cxeMacu
1 — naumr; 2,3 — KyBypaap; 4 — manba; 5 — kabyn Kunrud; 6 — IWTok; 7 Ba 8§ — KjanaHmuap;
9 Ba 10 — matpyOkanap; 11 — nykak; 12 — knanan;13 — Bakyym man6au; 14 — nykaxk.

Kypuima unnamm ydyH Bakyym ManOau /3 xkymunanu. Y [ Ba [5 curummapra
naTpyOKanzap OpKalM XaBO Xaimaiau. Yiapaa XaBo cHHpakiaimlyBu XOCHJI Kuiaau. by
BasusTAa MaHOa 4 na CYpuIl KyBypHU OpPKaJM CHUFHM [ ra CyB OKHMO Kenaaud Ba YHHU
TYJAAUpaIu.

CuruMm [ HUHT CyB OwIaH TYJaTWIMIIM BakKTHAa Mykak [/ mTok 6 OYyiiinad
kyTapunaau. CyBra KymMuiIrad nykak /4 mrok 6 Oyiab xyrapuia oJMaiau Ba KiaraH
8 vu oua onmaiinu. CuruMm [/ tynranuna // mrTok 6 Oyinad kyTapuiauO, kiamnadH 8 HA
ouany, 7 Hu €nanu. bynna matpyOka /0 xam oumnaau. Hatwxkana kmanaH 2 ouniuo,
curuM / Ta cyB kupa Oonutaiau. by epaa cyB curuM / 1aH KyByp 3 OpKajau curum /5 ra
Yragu. Curum [ 6ymai O6onuiaray kinanad 7 ouwnnanu 8 énunanu. Curum /5 cyB OuinaH
TYAUK Tynranuaa nykak /4 xkyrapunu0, BakyyM manOau /3 Hu axpartanu. HaTmxkama
UII sSIHA KaTapuiaau.

IOxopuna 6aén sTunran cyB KyTapruajapHUHT KOHCTPYKIIUSCH, TEXHOJIOTHUK HII
Oaxxapuil >kapaCHM, TEXHUK XojaTH, ¢oijamaHuimra Kylaiaura Ba Oomika
Kypcarruuiapu OwinaH Oup — OupumaH KeckuH Gapk Kwiaaw. YJIapHUHT ad3auIuK TO-
MOHJIapH XaM, CaJIONH TOMOHJIApHU XaM MaBXyaup. AndarTa yJapHUHT ad3anaukiapu-
HU HbTHOOpPra OJraH XoJiJa, KaMUYWJIUKIApUHU TYFUpJiall ydyH, yJapHUHT Oapuya
KUXATIAPUHU YpraHuod, KHHEMAaTHK, TEXHOJOTUK, KOHCTPYKTUB MapaMeTpiapuHU TaKo-
MUJUTAIITUPHUIL, Ha3apuil acoclapuHM KaiTa Kypud 4uukuO, MIMUN acociail, XyJac,
TUAPABIHMK KYpCcaTTUWIAPUHH KyH Tanabura Mociald puBOKIAHTHUPUII OYTYHTH KYHHUHT
MyXHM Macajajapuaan 0yaud KoaMokaa. 3epo gepmep Xy)aaukiIapuHu KyJial, dHep-
TUsl TeKOBYM CYB KyTapruwiap OwiaH TabMHUHIAII, KaM dHeprus caphiaad Kepakiu CyB
MUKJIOpHUTa 3ra OYIUII UMKOHUATHHU Oepaju.

CyB KkyTaprud KypUIMaHUHT KOHCTPYKIUSCUHHM COAJANAIITUPHIN, YHH HINTa
TYHIMPHUILJA SHEPTETUK BOCUTANAp YpHUra CYIOKIUK XapaKaTUHUHI KUHETHUK SHEprus-
cunaH (oiganaHuIl, SHEPTUSHU TEKaIll Ba KypUIMaHUHT U YHYMHHH OLIUPHUIITA OJIUO
KeJau.

Ymby Basuda kenTupwiran KypuwiMmaga Kyiuaarnya eumnanu. Kypunmana cys
MaHOan 3 CyB KyWmJIaguraH TapMoKKa /2 cudoH / KyByp OpKaJu OOFJIaHTaH, MaxcCyc
CyB WuraguraH uauin 5 Ownan TapmuHiaHrad. CyB WUFMIAaguraH WIWITHUHT TACTKH
KMCMUTIa yJaHTraH cypull KyBypHu 2 CyB MaHOaura TyLIMpUIIraH, IOKOpU KMCMHUTa yjaH-
raH XaBo CYpHII KyBypH 4 cU(OH KyBYpUHUHT macaiin® OOpyBUM TapMOFHUTa YyJIAHTaH.
byHnna, cudon KyByp ulIra Tymdpuiraiia yHUHT nacaiud 6opyBuu TapMoruaa cyB 0o-
CUMUHMHT JOMMHUH paBUIIJIa MAacT OYIUIIN XaBO CYPHII KyBYpHU yJIaHTaH *koiaa xamia
CYB MHMFWJIQJNTaH WAWII MYHAA XaBOHUHT CYPHIIMIIN - BaKyyM XOCWIJI Oynummra cabad
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Oymanu Ba NIIYHUHT XHCOOWTa CYBHUHT CyB MaHOaujaH CyB WHUFWJIAQJUTAH HAMIITA
CYPWINIIY, SbHU CYyBHUHT UAUIITA KYTapUIUILINA TAbMUHIIAHAIH.

CyB WHFUIAIUTaH WONII CYyB OWJIAH TYJITAHIA WU WYHIArd KAJIKUTHd 7 Epra-
MH/Ia XaBO CYpHII KyBYPUHHMHT TEIIUTH ENUIIAN Ba CYB KyTapull Kapa€HU TYXTalau.

Wurunran cyBnaH (olmamaHUIIIa CyB OKM3UII KyBYPUHUHT 9 Kymparu § odm-
Jaay, YHTa KUHEMAaTHK OOFJIaHTaH WAul TyWHYTH /() HUHT KONKOFU [/ XaM ouuiaju,
WU CYBJIaH OYIIaTWiTaHIaH KeWHH XyMpak €nuiraHaa TYWHYK KOIKOFH XaM EnuJia-
Y, TU3UMJA TePMETUK Ba3HAT TabMHUHIAHAAM Ba UIUIIHUHT CYB OWJIAH TYIaTUIWIIN
TaKpOpJIaHAIH.

4. pacm — CTpysJin CyB KYyTapru4 cxemMacu
1 — CudoH KyByp; 2 — cypHulI KyBypH; 3 — CyB MaHOaun; 4 — XaBO CYpHII KyBYpH; 5 — HIHMI.

KypuiMaHUHT KyJalJuru yHU MIUIANIM YYyH KYIIUM4a 3Heprus manOau tanad
kuinHMaiau. CyB KyTapuil skapaéHU OKUMHMHI KMHETHK 3HEPrUsCcH XUCOOMIaH o3ara
kenaau. KypuiMa KOHCTpYKIMSCH cofaa 0Ynuo, 1abopoTopHs MApOUTHIA SPATUIUIIN
MYMKHH.

Anaduéranap:

. 1. JlJarunos K.III. I'mppaBnuka,ruppomaiivHanap, TIuaporoputMmanap. - T.:
YxutyBun, 1992. — 420 6.

2. Cokonos E. 4., 3unrep H. M. Crpyiinsle annapatsl. - M.: Dneprus, 1970. —
283 c.

3. ApudxanoB A. JIlabopaTopHBIN MPAaKTUKYM 1O Kypcy «l napaBivka u ruipaB-
Imyeckne MamuHbely. — TamkeHt, 2007. - 90 c.
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YK 658.53:626.862.7

MeTtoauka u3dyyeHus 3aTpar pado4ero BpeMeHu
U pe:KuMa padoThl MEXaHU3MPOBAHHOIO arperara
MPH NPOU3BOJACTBE PEMOHTHO-CTPOUTEIbHBIX
U CTPOUTEJILHBIX Pa00T HA MEeJIMOPATUBHBIX
CHCTEMAX U COOPYKEHHUSAX

Myparos O.A., Myparos A.P.

CAHUMUPH um. B /. ‘Kypuna

Opranuzanusi TPOU3BOACTBA OYUCTHBIX, PEMOHTHO-BOCCTAHOBUTEIBHBIX U
CTPOUTENBHBIX PA0OT C MPUMEHEHHEM CTPOUTEIBHBIX U METHOPATUBHBIX MAIIUH OTeYe-
CTBEHHOT'O M 3apy0€XHOT'0 MPOU3BOJICTBA, ONIPECICHUsI TOTPEOHOCTH B HUX U B pabo-
4eil cuiie, a TakXkKe pecypcax Ha KOHKPETHBIX MEIHOPATUBHBIX OOBEKTaX BO3MOXKHO Ha
OCHOBAHUHU KBaJu(UIHPOBAHHO pa3pabOTaHHBIX BeAOMCTBEHHBIX HOpM. [log BemomcT-
BEHHON HOPMOW IPHUHATO IOHMMAaThb HOPMATUBHBIM JOKYMEHT, YCTaHABIMBAIOIIUN CO-
CTaB, MOPSAIOK, OPraHU3ALUOHHO-TEXHUYECKHE YCJIOBUS U KOJMYECTBO MAIIMHHOTO
BpPEMEHH, 3aTpaT TpyJa U PecypcoB, KOTOpbIe HEOOXOIMMBI Ha BBIMIOJHEHUE €IUHUIIBI
KOHKPETHOTO 00bE€Ma OUYHUCTHBIX, PEMOHTHO-BOCCTAHOBUTEIBHBIX (CTPOUTENBbHBIX) pa-
00T Ha MEIMOPATUBHOM CETH. DTH HOPMBI CIY>KaT OCHOBOW JJIsi OpraHM3allud U Tep-
CIIEKTUBHOIO IUIAHUPOBAHUS MPOU3BOJACTBA OYMCTHBIX, PEMOHTHO-BOCCTAHOBUTEIbHBIX
U CTPOUTENBHBIX paboT, FKCITyaTallud KOHKPETHBIX MapoOK CTPOUTENIbLHON U Mennopa-
TUBHOM TEXHHUKH OTEUECTBEHHOTO U 3apyOeKHOro MPOU3BOJCTBA, YUeTa pacxoja Mare-
pHAJIOB U OIUIATHI TPYyAa pabOYuX, a TAKXKe IS pa3pabOTKH HOBBIX CMETHBIX PECYPCHBIX
HOPM Ha PEMOHTHO-CTPOUTENIbHBIE U CTPOUTEIbHBIE PAOOTHI HA METUOPATUBHBIX CUCTE-
Max. HopMupoBaHHIO MOJI€XAaT TONBKO PALMOHAIBHO OpPraHW30BaHHBIE PEMOHTHO-
BOCCTAHOBUTEIIbHBIE U CTPOUTENbHBIE TPOLIECCHl, KOTOPbIE BEIYyT COBPEMEHHBIMHU, MPO-
IPECCUBHBIMU METOJAMHU.

OCHOBHBIMU 3aJjJayaMi TE€XHHUYECKOTO HOPMUPOBAHUS SIBIISIOTCSA: yCTAaHOBJICHHUE
TEXHUYECKH 00OCHOBAaHHBIX HOPM; 0TOOp Hambosee 3P(HEKTUBHBIX METOJIOB MPOU3BO/I-
cTBa pabOT I IIMPOKOTO UX BHEAPEHHUS; BBIABICHHE YCIOBHUH, CIIOCOOCTBYIOIIUX
Jy4Illed OpraHu3aluu Tpyaa.

OcHOBHBIE BUJIbI TEXHUUYECKUX HOPM, MPUHATHIE B CTPOUTEIHCTBE:

- HOpMa MAWUHHO20 6PEMEHU — 3TO KOJIUYECTBO BPEMEHH, B TEUEHUE KOTOPOTO
JOJKHA paboTaTh MAalllMHA AJI1 TOTO, YTOOBI BBIIIOJIHUTH €JUHUILY MTPOAYKIUH; BhIpaxa-
€TCSl B CMEHAX WJIM Yacax Ha eIUHUIy U3MEpeHHs NpoAyKiIuu. Eciu MamuHy o0ciyxu-
BAa€T 3BE€HO M3 HECKOJBKHX YEJIOBEK, TO MEXIY HOPMOW BpEMEHH pabouuxX M HOPMOM
MAIIMHHOTO BPEMEHHU CyIlecTByeT cBs3b: Hopma Bpemenu = (Hopma mammHHOTO Bpe-
MeHH) X (Yucno pabounx B 3BEHE).

- HOpMa epemenu (3ampamosl mpyoa) — 3TO 00Iee KOJIUIECTBO BPEMEHH, 3aTpa-
YHUBAEMOE BCEMH pabOYMMU COOTBETCTBYIOLIEH KBaNu(UKAUKU HA BHIPAOOTKY €IUHUILIBI
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N00poKavYeCTBEHHON NPOAYKIMH WK €AMHUIBI 00beMa padoT; BeIpa)kaeTcsl B UEJIOBEKO-
yacax WM JHAX Ha €IMHULYY U3MEPEeHHsI TOTOBOM MPOAYKIUH (4Yel./yac, 4el./eHb)

- Hopma evlpadomKu — 3T0 00beM pabOT UM KOJUYECTBO MPOAYKIIHH, KOTOPHIC
JOJKHBI OBITh BBINIOJHEHBl PabOYMM COOTBETCTBYIOIIEH KBaMU(UKALMM B €IUHUILY
BpPEMEHH (3a Mecll, 3a CMEHY, 3a 4ac).

- HOpmMa npou3eooumenbHocmu — 370 00beM padoT WM KOJIMYECTBO MPOAYK-
IIUU, KOTOPBIE JOJKHBI OBITH BBITTOJHEHBI C TIOMOIIBIO MAITMHBI MJIM MEXaHU3Ma B €lIH-
HUIy BpEMEHH (3a yac, CMEHy M T.[.). MexJly HOpMOH BbIpaOOTKH (IIPOU3BOAUTEIBHO-
CTHU) ¥ HOPMOU BpEMEHHU (MAIIMHHOTO BPEMEHH) CYIIECTBYET 0OpaTHO MPOMOPIIUOHAIb-
Hasl CBS3b.

N3yuenue 3aTpar pabouero BpeMeHU U IapaMeTpPOB TEXHOJIOTUYECKOIrO MpOoIec-
ca OYMCTKHU KOJUIEKTOPHO-IPEHAXKHBIX KAHAJIOB C MOMOUIbIO OJJHOKOBIIOBBIX THIPABIH-
YECKUX HKCKABATOPOB 3apyOEKHOTO MPOM3BOJCTBA BEAETCS C MOMOMIBIO (HOTOXPOHO-
METPaKHOTO ¥ BUAECOHAOIIIOIEHNUS.

Jlnst mpoBeieHHs] U3MEPEHUM U HOPMATUBHBIX HAOIIOEHUM CO3/1aeTcsl UCCIEeN0-
BaTeJIbCKas IpyMIa, KOJIMYECTBEHHBIM COCTaB KOTOPOW 3aBUCUT OT HEOOXOJUMOTO 00b-
eMa HcCleJOBaHUN — YKCIla MPOLECCOB, MOAJIEKALUX HOPMUPOBAHHUIO.

HccnenoBarenbckas rpynna J0JKHA UMETh BUJeOKaMepy, ¢oToanmnapar, pyjieT-
KW, CKJIaJIHBIE METPBI, Pa3IMYHBIC CEKYHAOMEPHI M IPYrHe WHCTPYMEHTHI, PHUOOPHI He-
00X0JIMMBbIE IS TTOTYUYEHUS] OOBEKTUBHBIX XapaKTEPUCTUK PaKmopos eausHus U 3ame-
pa npooyKyuu.

Dakmopom 6nusAHUA HA3BIBAIOT YCIOBUS, B KOTOPBIX OCYIIECTBIIAETCS HOPMHU-
pyeMBbIii IPOM3BOJCTBEHHBIN TMpolecc: KBanu(UKanus padounx, TEXHUIECKUE XapaKTe-
PUCTHKHU (aKThl UCIIBITAHUN TEXHMYECKHUX, TEXHOJOIMUYECKHX U 3PTOHOMHMUYECKHX Mapa-
METPOB) MPUMEHSEMbIX MAIIMH U MEXaHU3MOB, HHCTPYMEHTOB M MPUCTIOCOOJICHUH, Me-
TOJ/IOB NMPOMU3BOJCTBA paboT, KaueCTBO yHOTPEOIsAEMbIX B JIEJI0 U pa3pabdaThiBa€MbIX Ma-
TEepHuasIoB, (GOpMbI OpraHu3alMy U CUCTEMA OIUIaThl TPyJa, OpraHu3anus paboyero mec-
Ta, METEOPOJIOTMYECKHUE U JIPYTUe YCIOBUS TPyAa, B TOM YUCIE SKCTpEMallbHbIE, U 0CO-
Oble yCIIOBUS TpyJa, MPsIMO MJIM KOCBEHHO BBI3BIBAIOIINE W3MEHEHHS 3aTpaT pabouero
BPEMEHU.

[lepen npoBeneHueM HabIIOAEHUS HEOOXOIUMO MOAPOOHO U3YUUTh TEXHOJOTHIO
U OpPraHM3alMIO BBINOJHEHUS HcciexyemMoi omepauuu. M3ywdaemslit mporecc HeoOxo-
JIUMO 3apaHee MOAPA3IeIUTh Ha 3JIEMEHTHI M BBIJCIHUTH (DUKCAKHBIE TOUKH, MMPEACTAB-
JSIOUIMe cO00M YETKO BhIpAaKEHHbIE MOMEHTHI Hauajla U KOHIIA 3JIEMEHTOB.

HaGnronenus npoBoIsAT B OOBIYHBIX MPOU3BOJCTBEHHBIX YCIOBUSAX 33 MCIIOHH-
TeIsIMU (MAIIMHUCTAMHU), KOTOPbIE OBIAJEIN CHEIUAIbHOCTBIO, UMEIOT JAOCTATOYHBIHI
OTIBIT pabOTHI U TOOPOCOBECTHO OTHOCSTCS K CBOMM 00s3aHHOCTSM. 1o okoHUaHWU Ha-
OJto1eHn i He00X0IMMO MPOBECTH 3aMepPhl BBIIIOJTHEHHOW PabOTHI.

3amepbl BBITOJIHEHHON pabOTHI BEAYT IO CIEAYIOMUM hopMyaam:

1. ITnowaown:

F=L-B,
[ne, F - mmomans (M wu ra); L - qnusa rona (m); B - [IMPUHA Y4acTKa (M);

2. O0vém pabombl 00HOKOGULOBHIX IKCKACAMOPOE:
-Ha CTPOMUTEIBCTBE HOBBIX KOJJIEKTOPHO-APEHAXKHBIX KaHAJIOB
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V=B+6

3
) hu ) stp (M )

-Ha (OYHCTKE) PEMOHTE KOJIJIEKTOPHO-IPEHAXHBIX KaHAJIOB OCYLIUTEIbHOMN CeTH

B"+¢" B +¢6°
V = h — h | L

oducm 2 H 2 c 8blD

rae, B- mupuHa KOJUIEKTOPHO-IPEHAXKHOTO KaHala 1o BEpXY, M; 6- IIUPUHA KOJI-
JICKTOPHO-IPEHAXKHOTO KaHala 1o HU3Yy, M; B” - MMpHUHA KOJUIEKTOPHO-IPEHAXKHOTO Ka-

Hajla 10 BEpXy IMoclie pa3paboTku (O4HMCTKHM), M; B°- HIMpUHA KOJUIEKTOPHO-
JPEHaXHOTO KaHaja Mo BEpXy A0 pa3paboTKu (OYUCTKH), M; " -IINPHHA KOJUIEKTOPHO-

JIPEHAXHOTO KaHala 10 HU3Yy Mocje pa3paboTKu (OYUCTKH), M; 6° - IIHPUHA KOJJIEKTOP-

HO-JIPEHAKHOTO KaHalla 10 HU3Y 70 pa3paboTKu (OYUCTKH), M; hy - TTyOMHa KOJIIEKTOP-
HO-APEHAXXHOTO KaHalia Mociie pa3paboTku (OYMCTKH), M; he - rmyOuMHA KOJJIEKTOPHO-
JPEHaXKHOTO KaHajla 10 pa3paboTKu (OUUCTKHU), M; Lg,, -AIHMHA BEIPAOOTKU KOJIIEKTOP-
HO-APEHAKHOTO KaHajia 3a BpeMs HaOIIOACHHUS, M.

3. O6vem padbomel 6y1b003ep06 HA PA3PABGHUBAHUU 8bIEMOK CPDYHMA:

_BI'L'I_BOCHXHXL M3

eoip sbip
nn

rae By, - pacCTOsiHME MIAaHUPOBKU, M; B, - IIMpUHA OCHOBAHUA KaBajibepa, M; H
- POEKTHOE CCYCHHE KaHaIa, M*; L,y - AHA BBIPAOOTKH KaBalibepa (M).

OO0paboTKy HaOIIOJATENBHBIX JINCTOB CIIEyeT HAYMHATH C MPOBEPKH IPABHIIb-
HOCTH OMHCaHUs MPUPOTHO-TIPOU3BOJACTBEHHBIX YCIOBUM U 3aMIOJIHEHUS BKJIAAbIIIA.

B HabnrogaTenbHOM JUCTE JOJDKHBI OBITH MOJTHOCTHIO OTPAKEHBI BCE TpeOyeMble
HOpMOOOpa3zytonue (GpakTopsl, XapaKTepHbIE IJs HccleqyeMoil paboThl, CBeleHHS 00
arperare ¥ OpraHM3ally TEXHOJIOTHYECKOI0 MpoIecca.

[uknudeckue 3I€MEHTHl BpEMEHH CMEHBI 00pa0aThIBalOT C MOMOIIbIO K03 du-
[MEHTAa YCTOWYUBOCTH HA OCHOBAHUHW OOIIMX TMOJIOKCHUH B KapTOUKe 00pabOTKH Xpo-
HOPSIIOB.

C uenpio ynpomeHus pacueToB OJHOMMEHHBIC 3JIEMEHTH BPEMEHU CMEHBI TU(-
pytoT. Ilocne mpoBenenus mudpoBKU 3aTpaThl BPEMEHU MO OJHOMMEHHBIM IIH(pam
CYMMUPYIOTCS U 3aHOCSTCS B TaOnuIly «3aTpaThl BpeMEHU CMEHBI». BripaboTka 3a vac
OCHOBHOM paboOTHI ompeenseTcsl Kak YaCcTHOE OT JIeJIeHUs] BRIpaOOTKH 3a BpeMsl HaOJro-
JICHHS Ha BpeMs OCHOBHOM pabOTHI B Yacax.

KosddunmeHnt ncnonp30BaHuss EMKOCTH KOBIIIA PACCUUTHIBAIOT MO hopMyIIe:

b
j— WC,M

K, =—<
d; 9
ank
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roe W7

3
- BBIpaOOTKa 3a BpeMs HaOmrogeHus (M );njb - KOJINYECTBO LUKJIOB 3a
BpeMsi HaOMIOACHUS; Vy - KOHCTPYKTHBHAS eMKOCTh KOBIIA (M’).

[IpoaoKUTENBHOCTh OJHOTO LIMKJIA, BPEMs OJHOW MOATOTOBKM K Iepee3ny U
JpyTHe HUKINYECKHEe IEMEHTHl YCTAaHABIUBAIOT MO JaHHBIM KapTOYKH 00paboTKU Xpo-
HOpsA0B. Bce ocTanbHble MoOKa3aTenu pas3jesia ONpelessiloT Ha OCHOBAHUM OOIUX IO-

JI0’KEHUM MO MPOBEAEHUIO POTOXPOHOMETPAXKHBIX HAOIIOICHUMN.

Taoanna
3HayeHHus KOI(PPUUMEHTA HANIOJTHEHUSI KOBIIA B 3aBHCHUMOCTH
OT IpPyNninbl TPYHTOB M BbIeMKH ¢ 1 mor. m
Briemka 3navenune kK03QGpuUIMEeHTa HATIOJHEHUS KOBIIA B 3aBUCUMOCTH OT I'PYNIbI TPYHTA
rpynTac | 1 I 1 v
nor. Mm (M)
Ho 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
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CyB oMOopapu 3KCIJIyaTAlMSCH HIIOHYWINJIHK
JIEMEHTJIAPUHU 0axoJial

l'anmnmapos ®.A., Conuxkos A., Hap3uesn 7K.

B.JA. Kypun nomuparu CAHUUPU

Xap kanmail cyB omOopuaa aBapus pyu Oepuil >XTHUMOJIHM €p KUMHUpJaraHjia,
TOIIKMH BakTHAa Ba Oomka (aBKyaoTAa mapouTiapaa opTaau. [ UIPOTEXHHUK
WHIIOOTJIaPHU KyHJAJMK MWIUIATHII >Kapa€HUAa d5ca Kyn MWWUIMK SKCIUTyaTanus
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JaBpujard TypJIM TabCUpJAp, JIOMMXA, KypHWIMII Ba JKCIUIyaTallWs KWIMIIJArd
KaMUYWIMKJIAp HaTHUXacula CyB OMOOpM HWUIOHWIMIMIMIA TabCUP 3TYBUM OMMILIAp
naiino Oynmamu. by oMwmapHu aHukiam Makcaauaa PecnmyOnukamusmaru CyB
omOopnapuia Ky3aTryBiaap oiau0 OopuiaM Ba MabIyMOTIap TaxJuia KWiIMHAA. Onud
Oopunrad Ky3aTyBjap HaTWKacu WLIYHM KYpPCaTAUKHU, UppUrauus CyB OMOOpIapUHH
JKCIUTyaTalus KWIMII >Kapa€HMJA yJIapHU aBapus XoJaTiapura ojaud KeayBUM Ba
UIIOHWIMWJIMTUIAa TabCUP OSTYBYM TUIPOJOTMK, TEXHMK Ba 3KOJIOTMK OMMWLIAp pyi
OepuIlIN MyMKHH.

CyB oMOOpHM MIIOHUYIWJIMIUrAa TUAPOJOTUK OMUIUIAP TabCUPU CYB OMOOPHHU
TYIOUpUII Ba OYmaTUII TapTHOOTHIa aMaj KUJIMAcJMKAa, XaB3aHMHT JIOHKara TYauo
Oopumuaa, TYIKUH TabCUPUAATH Y3rapuin xapaéHmapuna HaMo€H Oyica, TEXHUK
OMWJIap TabCUPU TYFOH TAHACMHUHI MEBEPUIAH OPTHK UYKHII Ba CUJDKHUIIMIA, CYB
YUKAPYBYM HMHIIOOTJIApJard HOCO3JIMKIApUAA, MEXaHUK JKUXO3JAapHUHI HIIJAH
YUKUIIMAa Ba OOLIKAa XoJaTiapia, 3KOJOTMK OMMJUIAPHUHI TabCHPU 3Ca XaB3aJaru
CYBHUHT CH(ATHHH Y3TapUIIM HaTIKacuia (arpeCCUBIUTMHU OUIMIIH, F03aCHAa TYpPIIH
HapcaJlapHUHT Cy3U0 IOpUIIH, Ba OOIIKA) CYB OMOOpH TMAPOTEXHUK MHILIOOTIApUIa pyi
Oepuiin MyMKUH OYJraH ysrapuiiapuja, cyB Myxodaszacd XaB3acH dYerapajiapuHu
Oy3WIHMIIM HAaTWXXKacUJaru MIIOHWIMJIMK 3JIEMEHTIAPUHUHT Y3rapuil >xapa¢Hiapuaa
HaMOEH Oy nasy.

Xap Oup OMWIHM l03ara KeJIMaciuru €KM YHUHI TabCUPUHU KaM OYIUIIMHU
TabMUHJIAII YUYH YJIAPHUHT Xap Oupura anoxujga €HAallyB acoCHia yIapHUHT

f03ara Kejauimu cababmapuHM aHUKIAm Ba ymlOy cabaOmapHU OJIMHU OJHUII
yopajapuHu Oenrwiad amanra OLIMPUII JIO3UM caHalaad. MaHa 1y oMuWLIap
TAbCUPUJATH HIIOHWIWIMK 3JeMEHTJIapuHM Oaxosiall Makcaauga Xuccapak Ba
OxaHrapoH cyB oMOOpJapu MHIIOOTIApH YPraHu® YHMKUIIIA.

Xuccapak cyB oMOOpPH TYFOHUHHUHT YYKUIIM Ba TOPU30HTA CHUDKUIIMHM TaXJIWII
kunamu3. CyB OMOOpPHHHM WIUIATHII MOOAaiHWAA Ky3aTHITaH TYFOHHUHT YYKHUIIA Ba
TOPU30HTAJ CUJDKMILY JIOHUXAa/la KypcaTUITraH/1aH OMNU0 KEeTMACIUT Kepak.

Sk <Si, U <H,

Oy epna Si Ba S, — Ky3aTWJTraH Ba JIOWMXABUM YYKUIII;
U, Ba M, — xy3aTuiraH Ba JOMMXABUN CHILKUII

Mebepuii xyxokaTiap Oyidn4ya TYFOH YCTHHUHI TOPHU30HTaJ CHWIDKUIIM TYFOH
6anananurunudar 0,3-0,5 % wupaH Ba TYFOH YCTUHUHT UYKHIIM Oup i MobOaiiHuaa
TyroH Oamananmuruauar 0,02 % wupaH ommaca, yHJa TYFOH CHWJDKUIIM Ba YYKUIIH
Oapkapopramran n1e6 xucoOmaHaau. XHUcCopak CyB OoMOOpPH TYFOHU y4YH Oy CHIDKHIII
kartanukra 0,42-0.69 m ra Ba uykum kattanukru 0,0277 m ra tenr. Onu6 OGopunran
Ky3aTyBJIap HaTXamapu Oyiimda CyB OMOOpHM OKCIUTyaTallUSTHUHT OWPUHYM VH
Hunnuruna TYroHHUHT uykumm 0,6 cM HE Tamkwui 3T1rad 6ynca, 1990-2000 imnnapnaa
0,20 cM HH, 2000-2009 #wunmapma sca 0,15 cM HM TamkuWi 3TraH. TYFOH yCTUHUHT
ymymuit uykumu 0,9 M gaH ropusonTtan cumpkumu 0,3 M gaH olIMaras.

Ym0y MabayMoT acocuaa 6u3 KyWuaarv, TYFOH TOKUHUHT BaKT OUPIUTH NYUAA
YYKUIIWHA aHUKJIOBYH SMIUPUK (HOPMYTaHH XOCHI KHIIIHK.

Spaxm = 29,59 ¢ 7% (1)

Oy epna ¢ — Ky3aTyB HHJIJIapyu COHH.
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Xuccapak CyB OMOOPH TYFOHMHUHT YYKHWII >KapaéHJIApUHU YPraHuO UYMKHII
acocujia TYFOH UYKUIIMHUHT BaKTra OOFMUKIaHUII rpaduru Ty3uwian. (1-pacm)

TYFOH TOXKUHUHT MebEPUHA YYKUIITH

1,2

s 4
s
s
c 0,8 1
=
T 0,6
c ]
©
©
3 0,4 -
s
=
¥ 0,2 4
0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Wunnap.

1-pacm - Xuccapak cyB oM0OOpHM TYFOHMHMHI BAKT Ma0oliHUaa YyKuI rpadguru

I'paduknan  kypunu® TypuOauku, HaBOATHarm yoyanuiapiaa YyKHUILIAp
KeHuHrucura HucbaTaH KymaiiMacaH, akCMHYa, KamMas€TraHu TYFOHHUHT BEPTHKAJ Ba
TOPU30HTAJl CUJDKMIIUIAPHU OapKapopiamraiuiu kadonatu 0ynub xusmaT Kuiaau.

IOxopuna kenTupwiran MabIyMoOT/Iap acocHaa Xyjdoca KWIUII MYMKHHKH,
Xuccopak cyB oMOOpH TYFOHUHUHT YYKHUII Ba TOPU30HTAN CHIDKUII KATTAIUTH MEebEPUI
KUHAMaTiIap HIugaiup.

CyB om0opiapuHu TYIAUpUII Ba OYIIaTuil TapTUOOTHHM Oaxojail Y4yH YHU
Tynaupum Ba Oymarum rpaduruHu Ty3um 3apyp. by rpadukHm Ty3sumpa cyB
oMOOpMHM Hun Oomuaard HUFUATaH CyB XaXMHHHM, CYB OMOOPHMHHM TabMHHJIOBYU
napénaru CyB OKUMUHHM Ba XMCOOWMH WHIAa MCTEBbMOIUMIApra CyB €TKa3UIl PeXacHHH
xucobra onraH xoijaa Ty3um Jjo3uM. Jlactina® cyB OMOOpHMHH TabMMHIOBYM Japé
Oyiinua 15-30 HWUIMK THUAPOJIOTHMK Ky3aTULUIAp MabIyMOTIapu acocuaa CyB
OKMMHMHHHT Y3rapuilyd YpraHu0 YMKWIAAM Ba Iy HWIap UYMga CyB Kym OynraH,
Yypraya Ba KaMm cyBiuiyapu tonwiaau. CyHrpa mry Hwuiapaard CyB OMOOpWUHHU YH
KYHJIMK CyB OaJJaHCUHHUHT KMPUM Ba YHKUMHHH TAIIKWI 3TyBUYMIapu Xxucoobnanaau. CyB
OMOOpHUHHU TYIAUPUILIA CYB OMOOPUHH TYJNIUPUIUIINHYN Yerapajall YU3UFUHU TY3UII
Kepak Ba Oy rpadguk acocuga cyB omMOopuHu Tynaupuil 3apyp. CyB omOOpHHH
TYNIUPUIUIIMHU Yerapajaml YW3UFM OpJAMHATAIapu KyHugaru OOFJIaHUII OpKajIu
anukiananu: (1 >xan.)

k
Wj = Vme.m - S/mu«' + Zl: (AZK - Z q) (2)

Oy epna:

W; - TYIAMpUILHYU Yerapajail Yu3ury Oyiinda j — YH KyHIUK OXUPHIATH CYB OM-
GOPHHHUHT XaXKMH MIH.M ; j = 1,2, 3,... 36 ( yH KyHIMKIap paKamuapHu);

W nina - CyB OMOOPUHHHT TYJa XaKMHU, MIIH.M;
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Mmakc

k
= Z ( AZ K- Z Y)— MIMFUHIMHUHT WU MOOAHMAAru MaKCUMajl KMHAMa-TH,
i=1

o o 3
SbHU UMFUITAH CYBHUHT WU OOIIMAAH SPUIITAaH MAaKCUMal XaKMH, MITH. M
k— AMFUHAIM MaKCUMaJl KHMMAaTra SpUIITaH JeKaja pakamu;

A

w

K

W , — Xucobuii iivuira Gamopar KWIMHTaH HAJUINK OKUM XaXKMH, MITH.M".

W - xyI HWJUIMK ypTada OKUM XaKMH, MITH.M;

ZK - yTran Wwuiap KysaTyBiaapu Oyiinda yH KyHJIHKIAa CyB oMOopura yprada
19%202012001 8 MITH. M’ ;

Z‘I — pexa Oyinva YH KyHJIHK MOOalfHU/Ia CYB YHKHUIIIH, MITH. M.

CyB om0opujaru CyBHM 4YHMKapull Y4YyH 3Ca CYBHHM YHUKAPUIIHU dYerapaail
YU3UFUHU TY3HII KEPaK Ba 11y Tpaduk acocuia CyB oMOOpUIaru CyBHU YUKAPHUII 3apyp.
CyB ombOopuaaru CyBHHM UHKApHIIHHM 4erapajail YH3WFd OpAUHAaTatapu KyHujgaru
OOFNaHUII OPKAJIM AaHUKJIAHAH:

W, =Wy —S +Zi:(AZK—Z’1) 3)

Oy epna:

W, — cyB YMKapWIIHK Yerapajiail Yu3ufyu Oyiuva j —yH KYHIMK OXUPUIArd CyB

OMOOPHHHUHT XaXMH, MIH.M; j = 1, 2, 3,..., 36 (JH KyHIHKIap pakamiIapu);
W, - cyB OMOOpUHUHT YUK XaKMH, MIIH.M’;

K
S = Z(AZK - ZLI) — WNFUHIMHUHT MUHMMal KUMMaT, SbHU CyB OMOOpH
i=1
XKMHHMHT WU MOOalHKMIa MaKCUMajl KaMaluIIIH;
k — AMFUHIM MUHUMAJ KHIMaTra SpUIlITaH J1eKaaa pakaMu.
Xucobmap acocumaru MabiaymotriapaaH  ¢oigamann®6 OxaHrapoH CcyB
OMOOPHHMHT AUCTIETYEPIIUK IpaPUTHHU Ty3aMu3.(2 pacMm)
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2-pacM - OxaHrapoH cyB OMOOPHHH JTUCTIETYEPIHNK IpadUrd YU3HKIaPH

CyB 4MKapuIIHU Yerapanall YM3UFura amali KHJIWHca CyB KaM OynraH iwminapaa
7ca CyBHM MKTHUCOIWU 3apap 2HT KaM Oynmanurad KWwinbd, KalTa TakCUMJIall XxucooOwura,
yerapajlaHraH MUKIOpJa CyB OCpHIIHU calOuil TAbCUPUHU CyCaUTUpaIH.

TynaupuirHu yerapaal Yu3uFura amajl KUJInHca CyB KyI Oynanurad nuinapia
JTUCTIETYEPIHK Tpauru opTukyua Qoiinacusz cyB OepHILIapuaaH MyCTaCHO XO0JI/1a aBapus
XOJIaTJIAPUHUHT OJIIUHU OJIMIL UMKOHUSATUHU SpaTau.

Xap OWp UINOHWIMUIUK SJIEMEHTIapU CYB OMOOPHHU HIIOHYIM JKCIUTyaTalus
KWJINIITa UMKOHUSAT SIPaTUILN YUYH KyHuaaru Me3oHiapra aMajg KMJIMHUILIN JO3UM:

1. Viun Gommpa Te3KOp CypaTaa, WHIHHHT Oapya y3rapyBud MIAPOUTIAPHHH
XycoOra oniraH Xoijaa Ty3WIraH AHCIETYepiIuK rpadurugad Qoiinananum, Oapua
HCTEeHMOUUIIAPHHU UIIOHYJIM PaBUIIAA CYB OWIIaH TabMHUHIIAI UMKOHHHH Oepaju.

2. XaB3aHUHT JIOWKara TYJWII TE3JUTHHU  KaMaTUpumiga KUPFOKJIAp
VOpWIMIIMHYA, CyB oMOopura KuUpuO KeITyBUM CYBHHHI JIOMKAalWTHHU Ha3opartra
OJIMHUIIIM Ba yJIapra Kapuiu TaJOMpIapHUHT KYJUTAHWIWIIN, CyB OMOOpUHUHT (oiiganu
XaXKMUHU HUTUTAp Opalufua KaMaluIIuHU OJITUHU OJHIIra UMKOHUST Oepaiu.

3. CyB om0opu H5KCIUTyaTalMsICH HIIOHWIWIMIMHA OLIUPHUIILJIA TYFOH IOKOPH
KHSUTUTH XUMOSI DJIEMEHTJIApUHUHT Oy3unuiu [atMocdepa Tabcupuaa (XaBo XapopaTu
Ba HAMJIMKHMHI Y3TapuIlM, [IaMOJ) IUIMTAJApHUHT Oy3WIWIIM, EpWIMIL, CHJDKHUIL,
EMUPWIHNII | KaOH X0JaTIapHU OJAUHHU OJUILIHK.
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1-:xaaBaa
OxaHrapoH cyB oM0OpH TYIAUPWINIINHYA Yerapajan YM3UFu OPANHATATAPUHH XU CO0JIalll HATHKAJIAPH
SIHBAphb ¢despainb MapTt anpens Mai HIOHb

Kypcatkuanap

I 1 111 I 1 11 I 1l 11 I 11 11 I 1 11 I 1 11
ﬁ:{“&w" 242 | 1,81 | 2,6 | 242 | 354 | 401 | 82 | 159 | 182 | 19,6 | 40,8 | 1192 | 71,9 | 88,7 | 126,4 | 73,7 | 552 | 31,8
;ﬁ“ﬁ%w‘* 43 | 43 47 | 43 | 43 34 | 43 | 43 | 47 | 43 | 576 | 76,3 | 48,4 | 76,03 | 1245 | 73,7 | 55,2 | 31,8
Wk-Wu 1,88 | 2,49 | 2,1 | -1,88 | -0,76 | 0,609 | 3,9 | 11,6 | 13,5 | 153 | -16,8 | 42,9 | 23,5 | 12,67 | 1,9 0 0 0
S(Wk-W) 1,9 | -439 | -6,49 | -8,37 | -9,13 | -8,52 | -4,62 | 6,98 | 20,48 | 35,78 | 18,96 | 61,86 | 85,36 | 98,03 | 99,93 | 99,93 | 99,93 | 99,93
qerapanam
ynsuEd opamHa- | 96,1 | 93,6 | 91,5 | 89,6 | 88,87 | 89,5 | 93,4 | 105 | 118,5 | 133,8 | 117 | 159,9 | 183,4 | 196,0 | 198 | 198 | 198 | 198
Tanapu

UIOJIb aBTycCT CeHTI0pB OKTSOpB HOSIOpb Jiekabpb
K¥ypcarkuunap

I 1l 11 I 1l 11 I 1l 11 I 1l 11 I 1l 11 I 1l 11
KeJTu 254 | 151 | 151 | 10,6 | 6,6 | 3,6 | 406 | 3,8 | 55 | 3,54 | 43 38 | 407 | 3,62 | 3,51 | 225 | 1,47 | 25
WK MiH.M3
;ﬁiﬂh‘gwq 26,3 | 302 | 36,1 | 345 | 34,1 | 195 | 1598 | 16,85 | 13,5 | 6,48 | 6,05 | 6,05 | 6,05 | 492 | 475 | 432 | 432 | 432
Wk-Wy 09 | <151 | 21 | 239 27,5 | <159 | <119 | oo -8 | 294 | 175 | 225 | <198 | -13 | -1,24 | -2,07 | 2,85 | -1,82
> (Wk-Wu) 99.03 | 83,93 | 6293 | 39.03 | 11,53 | 437 | 1163 | 5oy, [ 373 | 403 | 42 | 443 | 463 | 47,6 | 488 | -50.9 | 0| oo,
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HIOJIb aBrycT CeHTI0pb OKTS0pB HOSIOpb JeKabpb
Kypcarkuunap
I II 111 I 11 I I 11 111 I 11 111 I 11 111 I 11 111
yerapasal
YU3UFU 197,0 | 181,9 | 160,9 | 137,0 | 109,5 | 93,63 | 81,71 | 68,66 | 60,66 | 57,72 | 55,97 | 53,72 | 51,74 | 50,44 | 49,2 | 47,13 | 44,28 | 42,46
OpAMHATAIAPH
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4. TyroH Ba YHHMHT acocujard GuiIbTparus xapaéHiapuaa CcyB oMOopuaaru
CYBHUHT KaTTa MUKAOpU Oedoiina WYKOTUIUIIM (CU30T CyBlapu OuinaH Oupra TYFOH
TaHacH TYHPOFH 3appavajapy CU3U0 YMKMILIM BaKT MUMJa Kynanud OopraH capu y epaa
TYIUTaHTaH CU3HUII Hymnapu €ku Oynumknap maigo O0ynub, cusumgaru cyB capu
KyMaluily, TYNpoK KAaTJIaMJIApUHUHT Ky4uO, IOBWIMO YMKUIIM Ba TYFOH TaHACUHU
ynoupauimaap, Kydkuaiaap, TYFOHHMHT €MHUPUIIMIIM) KaOu XOJIaTJapUHU  OJUHU
OJIMILLTUK.

5.CyB oM0o0pu TYFOHUHUHI HIIOHWIWIUIHM, YHHUHI YYKUIIM Ba CHIDKHUILU
MebEpraa OYITUIIITUTH.

6. CyB uyMKapyBYM MHIIOOTIApJard HOCO3JIUKIAPUHU OJIIMHU OJIUII Ba CYB
YTKa3ul KOOWIMATH Xap JOUM MebEPHUI XoaaTaa OYIUIUINUTH.

7.CyB omOOpHIard MeXaHUK IKUXO3JAPHUHT MINJAH YHUKHUIIKM (ZapBo3a
nasjiapuja TUKUHIWIAPHUHT TYIJIAHUIIM, XapakKaTjJaHMal KOJMIIM, JapBO3alapHU
XapakaTJIaHTUPYBUYU MEXaHU3MIIAPHUHT, IPUBOAJIAP EKU yJap 3JE€MEHTIAPUHUHT HIAaH
YUKUIIN) OJIIUHU OJIUIIIUK.

8. CyB omOopu mnacTtku ObeQUHMHI IOBUJIMIIM Ba OXUPIU TYTAIUTUPYBYU
WHIIOOTJIAPHUHT OYy3WJIMIIN OKHOATHAa CyB YTKa3yBUYM HMHIIOOTIAP Ba TYFOHTA XaB(
TYFUIUIIN (CYB YTKa3yBYM MHUIOOTJIAp OPKAJIM KaTTa CyB capduapu YTKa3ulll, TOU EKU
Oomika mpeaMeTiiap TYmIHO KOJMWIIHM, OETOH WIJIApUHUHT CcU(pATCU3 OakapHIIUIIH,
TOIIKMH BAaKTHAA Ba TYFOH CTBOPHJAH NAcTpoKAa Aapé Y3aHMHM Y3rapTUPHIL, KyM-
HI1araj KapbepjapHu UIUIATHIN) XOJATIAPUHUHT OJAUHU OJIUIIHUK.

9. CyB oM00pHIa 3JEKTP SHEPTUSHUHT Y3UIUO KOJUIIM KM 3aXUpajaru 3JIeKTp
9HEpruss MaHOACHMHHWHI WIIJAaH YHKUIIM XOJATIAPWHU OJAWHH OJIMII YOpalapUHH
JOMMMH Ky3aTyBH.

10. Cys ombopu cyB Mmyxodazacu 30Hacuma (akaT CyB OMOOpH HWIIOHWIN
UILIANIMra XU3MaT KMIyBYM Ba YHra cajiOuil Tabcup dTMaiiauran (aoiusTiapHu oiuo
Oopuiira Myn KYHUIUIIN MyMKUHIIUTH.

11. CyB om0Oopuaru cyB cupaTUHI HUMMIIMK MaKcaylapy yuyH OeNrujiaHrad Ba
UGIOCTAaHUIITHUHT Y KyHUIIaquran yerapaiapu Aoupacuaa OyIumim.

Ymly tanbupiapHu MIapoOUT TaKa3ocu OWiaH 3Mac, OaJKku MIMHUN acocilaHTaH
XOJIa JOUMHN Ky3aTyBJIap HATIKAJIapu acocha pexalamTupud onub Oopuin Kepak.
ByHna MHIIOOT Ba JKMXO3JIADHUHI TEXHMK XOJIATH XAKUAArd MablyMOT KaH4a KYI Ba
y30K Myamatiu Oyica, XxucoOiap IIyHYa aHWK Oymaaw. MaHa my MabIyMOTIApHU
UIIOHWININK Ha3apusacH ycyliapu OuiaH KalTa umnuiad, Xxap OuUp 3J€MEHT Ba yMyMaH
CyB OMOOpU Ma)KMYaCHHMHI MIIOHYIMJIMK ME30HJIApH aHUKJIAHAIW. YJap acocuja CyB
oMOOpH MaKMyacu Ba YHUHT 3JIEMEHTIapH MIIOHYIMINIUTra 6axo 6epuiand, MmMOomnInHY
qopa-Taadupiap pexanamTHpUIaan.

Wppuranus cyB oMOOpJIapuHU 3KCIUTyaTallusl KWIMIIA FOKOPUAA KEATHPUITaH
ME30HJIapHU XHcoOra oJiraH XoJiJa, UIOWMJIMHY Yopa-Taadupiap ¥3 BakTuAa
pexanamTupunnl onud Oopumiica, ynapaa yupa® TypaauraH HOCO3JIUKJIApHHU, aBapHs
XOJIATJIAPUHU OJIIU OJTMHHUO, CYyB OMOOPH SKCIUTyaTAIMsICH WIIOHWINIIUTH SHAAa OPTaIH
Ba TaKOMMJUIAILIAJM, CYB OMOOpH 3axXUpacHuJard CyBAaH 3ca camapaiu (oijganaHuimra
SpUIIMIIAIN.

Anaouéraap:

1. TanmapoB ®@.A. CyB oMOOpJapyuHU XaBCHU3 Ba caMapaidl WILIATUITHU TaITKUI
stuui // AGRO ILM —2007. - Ne 4. -32 6.
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2. I'anmmapoB ®@.A., A6aymraes XK. Tynakyn cyB oMOopruHH XaB()CU3 UIILIATUIITHA
tamkuil 3tum // «CyB XYXKaJIUTd Ba €p MeJIUOpalusaAcCHIa WIMHM TaIKUKOTIApHU
PUBOXIAHTHPUIIAA ESNUTAPDHUHT pONM», EImap #unamra OaFuInIaHraH pecry0iuka
wiMuii-amanuii amxymanu matepuamiapu, CAHUNPU.-Tomxkent, 2008. — 76-78 6.

3. MamatoB C.A., T'annapoB ®.A. CyB oMOopiapu HIIOHWIMWJINIUTA TabCUP
3TYBYHM 3KOJOTUK oMmiia // «Depmep Xy kanukiapuia CyB pecypcllapiuiaH caMmapaiy Ba
Makca[Ii  (oimanraHUIIHUHT Jaom3ap0  Macanajgapu Ba MyaMMosapwy, Kumuiok
TapakkM€TH Ba (apaBOHJUIM Huiaura OaruIJIaHTaH pecrnyOauKa WIMHKA-aMaIuii
anxymanu marepuamiapu, CAHUUPU. - Tomkent, 2009. - 13-16 6.

4. ConukoB A.X., I'annapos ®@.A. Vppurauust cyB oMOOpJIapyuHH UIUTATULITHUHT
mucnetaepnuk rpaduru // Coopuuk HaydHsix TpynoB CAHUMPU. - Tamxkent, 2000. -
56-59 6.
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HUcnonb30BaHue MPOrpaMMHOIo KoMIuiekca «BIS»
JJIE MOHUTOPMHIA BOTHOIO 0aJIaHCa
Amy-byxapckoro dacceitHa

HxkpamoBa M.P., AxmeaxomxkaeBa U.A., IOcynosB @.A.,
Nxpamon H. /.

CAHUUPH um. B /1. Kypuna

Awmy-byxapckuii 6acceiiH HUCIBITBIBACT OONBIION Ne(PHUIIUT BOIHBIX PECYPCOB U
OTJINYAETCSI BBICOKOM CTOMMOCTBIO JIOCTaBKM BOJbl Ha OPOILA€Mbl€ MAacCHBBI C IOMO-
IIbI0 MAIIMHHOTO BOJOMOABEMA.

Opomaemas miom@aab 3eMenb 3TOTo OacceitHa coctaBiseT 315 Toic. ra. OCHOB-
Hasl OTpacib CEIbCKOTO XO35MCTBA - XJIOMKOBOJCTBO: MOJ MOCEBBI XJIOMYAaTHUKA OTBE-
neHo 135 teic. ta (47 %), 31 % momaneii OTBEEHO IMOJ] 3epPHOBBIC KYJIBTYPHI, a OC-
TaJdbHas 4acTh IJIOMIANEH 3aHsITa IPYTUMH KyJIbTypaMu, TAKUMH Kak OBOIIe-0ax4eBkble,
caJibl, BAHOTPAJIHUKU U KOPMOBBIE.

AHanu3 Bogo3abopa 3a 1996-2009 roasl mokaszai, 4To oOmiee KOJIUYECTBO 3a-
GpaHHOI BOIBI KOMeOmeTes B mpenenax ot 3500 xo 4700 mun M. Tlpu oToM, U3 pycia
p. Amynapbu 3a0upaetcs 86 % oT obuiero o0bEMa BObI, U3 BHYTPEHHUX CaeB U POIHU-
KOB, BKJIouasi pexy 3apaduran - 10,85 %, u3 Bo3BpaTHbix Bog — 1,8 %, U3 moA3eMHBIX
HCTOYHHUKOB - 1,35 %.

B sTux ycrnoBusix oneHka peaabHONW BOJOXO035MCTBEHHON 0OCTAHOBKH U BO3MOXK-
HOCTh B KOPOTKHE CPOKH pearupoBaTh B paMKax OacceilHa sl yMEHbIIEHU yuiepoa oT
nedummTa BOJbI, a TAKXKE MOBBIICHUE d()PEKTUBHOCTH HUCIIOTB30BAHUS PACIIONAraeMbIX
BOJIHBIX PECYPCOB JAHHOT'O PErMOHA, SBJISETCS aKTyaJIbHOM 3a1adeil.

B pamkax Amy-Byxapckoro 0acceiiHa co3JaHbl 5 UPPUTALIMOHHBIX CUCTEM, KO-
Topble obecnieunBaroT Boaon byxapckuii u HaBoutickuii BunosTsl (puc. 1):
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Puc. 1. PacnoJio:keHne MPPUTraMOHHBIX CHCTEM
B pamkax Amy-byxapckoro 6acceiina

e  Amy-Kopaxynvckaa UC nocrtasnser Bony B Anarckuil, Kapakynsckuii u JKoH-
JIOPCKUH PaniOHBI;

e Illoxpyo-/Iycmaukckasa UC noctasnsier Bony B byxapckuii, Koronckuii, Kopo-
ByJ10030pcKuil pailoHsl U ropos byxapy;

o  Xapxyp-/lyoounckaa HC obecnieunBaetr Bomoil BoOkentckuii, IlemkyHckuii u
Pomuranckuii palioHbl;

o  Towpabom — JKuneonckaa UC obcnyxusaet paiions! ['mxayBon u llopupkon;

e  Towpadoom-Ypmauynvckan UC nocrasiser Bony B Kusun-Tenunckuit u Kap-
MaHUHCKUU paiioHbl HaBoulickoro BuiosTa.

Hwuxe, Ha puc. 2 npeacraBieHa AuarpaMma, Ha KOTOPOW IPUBOAMUTCS CpaBHEHUE
dakTHYeCKUX, 3allJIaHUPOBAHHBIX 00BEMOB BOJBI M JJUMUTOB Ha NEPHUOJ BETCTAIMH I10
Awmy-byxapckomy 6acceiiny 3a 2009 r., KoTopslif ObUT CpenHEBOAHBIM. B Teuenue me-
puoJia ¢ WIOHS IO CEHTSAOPh MMEETCS MPEBBINICHHE O0O0BEMOB BOJOMOTPEOICHUS HAL
obbémamu Bomosabopa (ua 317,1 muH M® , 321,9 muH M, 263,6 e M° 1 113 motH M2,
COOTBETCTBEHHO). B anperne u mae 3T 00BEMBI IOYTH PABHBI MEXKy COOOM.
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Puc. 2. CpaBHeHHe (paKTHUYECKUX BOT03200POB C MPOEKTHHIMU
U JUMHTaMH 0 Amy-Byxapckomy 0acceiiny 3a 2009 r.

Pa3paborannas HoBast 6acceiiHoBas HH(pOpMaIMOHHAs porpamma «BIS» 1mo3Bo-
JSIeT MCIIOJIb30BaTh MMEIOIIMECS BOJHBIE PECYPCHI C YUETOM IOTEHIHAIBHON BO3MOXK-
HOCTH KOHKPETHOTO BOJIOTOKA M CIIPOCa Ha BOAY JUISL HYXKJ CEJIBCKOTO XO35SHCTBA, AaeT
BO3MOKHOCTh ONTHMHU3HMPOBATH BOJOpACIpeAeieHHE C YUETOM AeHUIHUTa BOIBI MyTEM
B3aMMO3aMCHBI OTHUX UCTOYHHUKOB OPOIICHUA APYTHUMHU, TO3BOJIACT YMCHBIIUTL BPpECA OT
negunuTa BOJBI, OCOOCHHO B YCIOBHAX MajJOBOJAbS. Y TOUYHEHHE PACIIOJIaraeMbIX BOJ-
HBIX PECYPCOB, TEXHHUYECKUX BO3MOXKHOCTEH JOCTaBKM BOJBI M PEAILHOTO CIpoca Ha
BOJy C Y4E€TOM IPOU3BOJUMBIX KYJIbTYP KOHKPETHOT'O PETHOHA, MO3BOJHT YIIyYIIHTh
byHKIIMOHUpOBaHUE 0aCCEHHOBBIX YNPABICHUN U UPPUTALIMOHHBIX CHCTEM.
Ilenpro co3manus 6a3pl JAaHHBIX SBISUIOCH BBITOJHEHHE MOHHUTOPHHTA U IIPOBE-
JICHHE aHaln3a BOJONOTPEOJICHHUS U BOA03a00pa, UCTOIb3Ys pa3padOTaHHBIA MOJEITh-
HBII KOMILJIEKC:
® TI0 OLIEHKE MIPHUTOKA BOJBI,
e 10100py palMOHANIBHBIX PEKUMOB pPaclpeIeICHHS,
® 110 OLICHKE MOKa3aTeJied MCIOJIb30BaHUs CTOKA KaHAJIOB.

CraBunace 3amada moaoOpaTh PEKHUMBI, yAOBIETBOPAIOIINE TPeOOBaHUS UPPH-
ray, MUHIMHA3HPYIOIINE TIOTEPH U BO3MOXHBIC JE(DUITUTHI OPOIIAEMOT0 3eMJICICITHS.
[Ipu 5TOM OBLITU YUTEHBI:

BOJHOCTB ToJia (110 CTOKY peKu AMyaapbn),
TpeOOBaHUS MUTHEBOTO BOJOCHAOKEHHS,
TpeOOBaHUsI HPPUTAITIOHHOTO KOMILIEKCA,
BOJHBINA OaJlaHC BOJOTOKA.

PacueTsl ObLTH BBITIOIHEHBI 110 ABYM BapUaHTaM BOJIHOCTH:
e pacueTHbIil rog 90 % obecrieueHHOCTH (MaIOBOIHBIN),
e cpeanuii mo BogHocTH To1 (50 % obecrnedeHHOCTH).

BoaHocTh roa — oCHOBHOW (akTop, MPUHATHIA HAMH B KaueCTBE JIMMUTHUPYIO-
IETO NPUTOYHOCTh. HUyke MpuBEIeHB HEKOTOPBIE YCIOBUS pacyeTa:
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Bojonorpebienne mo numutaM MKBK, ype3ka TUMHUTOB B MajOBOJHBIE TOJIBI
(na 10-20 %),

U3 YCTAHOBJICHHOI'O JIMMHUTA Ha XO3SAHCTBEHHO-NIMTHEBBIE HYXKJBl BBIIEISAETCS
HEOOXOIUMBIH 00beM BOJIbI B T'O/I.

Nupopmannonnas nporpamMmma «BIS» cocrout u3 cnenyromux moaynei (puc. 3):
' C-kapThl, Ha OCHOBE THAPOTPAPUICCKON CTPYKTYPHI PEUHOTO OacceifHa;

ba3pl naHHBIX, coiepikamiel nudpoBbie, TEKCTOBBIE M TpadUUYecCKue JTaHHBIE U
pu HE0OXOIUMOCTH (poTOMaTepuanbl, KOTOPhIE JETaIbHO OCBEIIAIOT BCE acIeK-
Thl BOJAHBIX PECYPCOB, BOJONIOTPEOIECHUS;

DJEKTPOHHOU JIMHEMHOW CXEMbl OPOCHUTEIBbHBIX CHUCTEM C PACUYETHBIM HHCTPY-
MEHTOM [JIsl TIJIAHUPOBAHUA, BOJOpACIpeNeNieHus] U COCTaBJIEHUsS BOJHOrO Oa-
JIAaHCA CUCTEMBI.

Pa3paboTka xaxxaoro 6;10ka 6a3bl JaHHBIX BKJIIOYACT TaKUE CTaHAAPTHBIC Orepa-

I[UHU, KaK: pa3paboTKa CTPYKTYphl OJ0Ka, KONUPOBKA 0OBEKTOB, ONpeaesienre nHhopma-
OUOHHBIX ITOTOKOB, JIOTHYECKUX U (1)}’HKIII/IOH8,J'II)HI)IX CBH3€I71, IIoATrOTOBKA (bOpM u tab-
nul, cOOp JaHHBIX MO UHPOPMAIIMOHHBIM UCTOUYHHUKAM WM B PE3ybTaTe CIEeIHaIbHBIX
MCCIIeIOBAaHUN, MX aHaiu3a, 00paboTKa JaHHBIX, HAMOJHEHHE MMM 0a3bl, pa3paboTKa
MoayJieii 00pabOTKMU MEPBUYHONW MHPOPMAILIMH, pacuyeTa MPOMEKYTOUYHBIX U BBIXOIHBIX
JAHHBIX C IEJIBI0 TTOATOTOBKH MHGOPMAIIMOHHOTO obecrieueHusl Moaenel, popmupona-
HUE aHATUTUYECKHUX 3aMPOCOB M OTYETOB.

SUFAR IS

ST a BACCENHOBAA UH®OPMALIMOHHASA
id ﬂ% B I S_ CUCTEMA AnA
woa_ AMY-BYXAPCKOIO BACCEMHA

k4

T Bam BO3MOMHOCTE
BbINONHATbL pa3f-dHbie
3a0a4Y1 Mo obbeKTyY
HMpprrauroHHan CeTb
Amy-byxapcrkoro
KaHana
CneuanbHo co3aaHHbIEA
Habop NporpammMm aae

Moaynu
1
BanaHCoBb A M
pacuert

Puc. 4. U300paxeHue BBOJHOI0 MOAYJISI HA MOHUTOPE

Onucanne Moysieil MpOorpaMMHOTO KOMILIEKCa:

Mooyns IF - Unatepdeiic, mporpaMMHBIH MOAYJb, OOBEAUHSIONIUNA BCE COCTAB-
nsrorue monyiei (BD, WBC, GIS) B oguH 610K ¥ BBITOJHSIOMINN WX 3aIyCK.
OO0ecmeunBaeT onepaTUBHBIN TOCTYN K JI0OOMY M3 KOMIIOHEHTOB KOMILJIEKCA HE
UCIIOJTB3YS IOMIOJTHUTEIIBHBIX MMPOTPAMMHBIX cpeAcTB. [IpenocTaBisercs KpaTkoe
OIMMCAHME KaXKJI0I0 KOMIIOHEHTA KOMILIEKCA.
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e Mooyns BD - baza nanubix cozmaHa B MS Access, HaKamjuBaeT aHHBIC IO
00BEKTaM pa3HOI0 YPOBHS U IO3BOJIAET BECTH UX MOHUTOPHUHI. Obieryaer Bbl-
noJIHEeHUE pabOTHl UCIIOJIB30BAHUEM CTAHJAPTHOTO ONEPAMOHHOI'O METO/1A.

e Mooyns WBC - BrinonHsieT onepaTUBHBIM pacueT BOJHOTO OanaHca Ha Oase
nporpammbl MS Excel. OcHalieHue 3IeKTpOHHON JTMHEWHOW CXEMOUW MppUTraIm-
OHHBIX CHUCTEM MO3BOJISIET MPOU3BOJUTH HATISHO OTOOpa)KaeMblii pacuer Iia-
HUPOBaHHUs, BoJopacupeeiaeHus 1 OanaHca.

e Mooyns GIS - Ilpeacrasnser coboii reo- nHGOPMALMOHHYIO 0a3y NaHHBIX, UC-
noJyp3yomyo ArcView. 31ech COIEpKUTCA BU3yalbHas MWHPOpMaLus O KapTo-
rpaduueckux 00bEeKTax M CBA3aHHBIX C HUMH XapaKTEPUCTHKaX, B paMKax 3ajay
JaHHOTO TakeTa. Mcnonap3yeMblii MHCTPYMEHT O4YeHb TMOOK JUIsl pacIidpeHUs
BO3MOXHOCTEH, COBEPIICHHBIM M TEPCIEKTUBHBIA BHUJ XpaHEHUs U 00pabOTKH
UH(pOpPMalLlMK HA COBPEMEHHOM JTarle.

Biiok mOBEpXHOCTHBIX BOJ, BKJIIOYAET THUIPOJOTHIO OCHOBHBIX HMCTOYHUKOB. B
COCTaB OCHOBHOW HWH(pOpPMAaIMU BXOIAT TexHWYeckue naHHbie mo ['TC: mpomyckHas
CIIOCOOHOCTD, CBSI3b MEXAY YPOBHSIMU U pacxoiamH BOJIbI, KO3(DPHUIMEHTH MOJIE3HOTO
neiictBust (KIIJ]) - mpoexTHbIe U (paKTHYECKHE IO UPPUTAIIMOHHBIM CHCTEMaM, MarucT-
palTbHBIM KaHaJIaM, OPOCUTEIBHON CeTH, CpelHEeeKaHbIe U CPEIHEMECIYHbIE JaHHbIE
[0 pacxojJiaM BOJbI B CTBOPAX T'UIPOINOCTOB, IO OOKOBOI MPUTOUYHOCTH, BOAO3a00paM 1
Bo3BpaTHbIM BojaM (KJIC, ctounble BoAbI), 00BEMaM CTOKA; CTPYKTypa BOJIOTOTpeOIIe-
HUS B a0COJIIOTHBIX U OTHOCUTEJIBHBIX BEJIMYMHAX — CEIbCKOE XO35HCTBO, B OCHOBHOM
opoulaeMoe 3emiiesienue B npussske Kk ABIIL.

[To manHBIM OJI0Ka MMOBEPXHOCTHBIX BOJ (POpMHUpPYETCS OCHOBHAs 4acTb MH()Op-
ManuoHHOTO obecrneueHus. OHa COCTOUT U3 pa3aeiaoB GOPMHUPOBAHHUS, PACTIPEACIICHHUS,
noTpeOIeHns U UCTI0JIb30BaHUS BOJIHBIX PECYPCOB.

Paznen popMupoBaHUs BOJIHBIX PECypPCOB HPPUTAIMOHHOW CHCTEMBI BKJIIOYAET
CleayIole KOMIOHEHThl — KJIHMMAT, 1M0YBa, HCTOYHUKU BOJIbI (MIOBEPXHOCTHBIE, MOJI-
3E€MHBIE).

Paznen pacnpeneneHus BOIHBIX PeCypcoB BKIOYAET (puc. 5):

® UPPUTAIIMOHHYIO CETh (TPAHCIOPTUPYIOUIYIO BOAY);
e cucTeMy, MOAAIOUIYI0 BOAY M3 MOBEPXHOCTHBIX U MOA3EMHBIX HUCTOYHUKOB IS

HeJjei BogoCHa0KEeHHUS,

e O0OBEKTHI yIpaBICHUS — PETYJIUPOBAHUS PEUYHOTO0 CTOKA (BOJOXPAaHMUIIUINA), pac-
npeaesieHus (IenuTenu) U Boaonaaauu (Boao3adopbl, BOJAOBBIICIHI).

Pa3nen ucnonbp30BaHUs BOJIHBIX PECYPCOB BKIIIOYAET THAPOIHEPTETUKY (pa3BU-
THE CTPYKTYpBI, DHEPreTHUECKHEe TPEeOOBaHMs, MPON3BOICTBO JIEKTPOIHEPTHH, dP(DeK-
TUBHOCTb) U PEKpEaIuIo B MPUBSA3KE K BOJHBIM 00BbEKTaM, B BUJe TpeOOBaHUN K UX pe-
KUMY U OXpaHe.
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| HapakTepHcTHEM | Boaa no HCToHHHKEM

PasmeuleHHe

BoaoxpaHHnyLa

Boaa no padioHam
ey

Boaosatop

Puc. 7. ®opMbl 11 XpaHEHHUs JaHHBIX 10 BOAOPACIPEeJIeHUI0
U KOJLJIEKTOPHO-IPEHAKHON cHcTeMe

OrnepaTuBHBIA KOHTPOJIb 32 pacIpeAeieHUeM U UCIIOIb30BaHUEM BOJBI, a TAKKE
MOHHMTOPHHI JOCTUTAETCs OJiaroapsi TOMY, 4YTO BOAOOATaHCOBBIE PACUETHI BBHIITOJIHSAIOT-
s MOCJIeA0BaTENbHO CBEPXY BHHU3 [0 TEYEHUIO OT BEPXHET0 Bo103ab0opa K cleayronemMy
3a HUM U JUIS KQKJI0I0 TAKOTO y4acTKa ONPEAEIISIIOTC HEBA3KU cToKa. [1o BennunHe He-
BSI30K CTOKa MOXHO PEaJbHO ONpeNeIuTh BO3MOXKHBIE MepeOophl U HEJ000pHl BOJBI B
UPPUTAIIMOHHBIE CUCTEMBI.

C momompto ArcView 3.1 Obuta co3gana olmiereorpaduyueckas OCHOBa T'€OMH-
dopmanmonHoi cuctemsl Tepputopun Amy-byxapckoro OacceiiHa ¢ MCIOIB30BAaHUEM
tonorpadpudeckux kapt macmrada 1:200 000, 1:100 000. Dta ocHOBa COIEPKUT CJie-
Oylollue  TPyHmbl  cloeB:  penbed, BOAHBIE  OOBEKTHI,  AAMHUHHCTPATHUBHO-
TEppPUTOpHUATILHOE JeJICHHE, HACEJIeHHbIE MMyHKThI, KOMMYHHKallMOHHbIE cpeacTBa, ABII.

IIpu co3nanuu reorpadpuueckoit unopmarmonnoit cucremsl (I’ MC-kapth1) ObuIH
BBITIOJIHEHBI CIEAYIoNIe TpeOOBaHMUS:

e coznanne nHpopmanuoHHbIX ciaoeB [ MIC mo TunaM BbIAEICHHBIX 0OBEKTOB,

e ycraHoBleHue cBszeil mexay crnosimu [UIC u o6bexkTamu 6a3bl JaHHBIX MO Tpa-
HUIIAM (KOHTYpaMm), JUHHUAM U TOUKaM.

e paspabotka uHTerpanbHO ['MIC-Monenu (B cocTaBe OJI0Ka MHTEPIPETAIUU pe-
3yJbTaTOB pacyeTa), mo3Bostonel ncnoiab3oath I MC-TexHonoruto npu obpa-
00TKe 1 aHaJIU3€ Pe3yIbTaTOB MOJEIUPOBAHUS CUCTEMBI, UX 00bEIMHEHUU U UH-
TepHpeTanuu.

Hcrounukamu ans coznanus cinoeB ['MC sBwinch Tonorpapuyeckue U TeMaTH-
yeckue KapThl. Ha prcyHKax HUXe mpHuBeACHBI ()parMEeHTHI KapThl, KaK CIIOW BOJOTOKOB
C maHHBIMHU MO KaHanmam (puc.8, a), pasmerienne ABII u naHHble B TaOIUYHOM BHUJIE
(puc. 8, 0)
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Puc. 8. a) - THC-kapra, cjioii BogoTokoB; 0) - Pasmemenune ABII nmo cucreme

[Iporpamma cmocoOCTBYET MOBBIIMIEHUIO CKOPOCTH 00paboTku uH}OpMaIuu,
YBEIUYEHUI0O 00bEMOB XpaHUMOW M 00pabaTbiBaeMoii MHGOPMAIIUU U KOHEYHO COKpa-
HICHHUIO TIEPCOHAJIA JUCTIETUEPCKOM CITYKOBI.

Hcnonb3oBanne HHPOPMALTMOHHONW MOJAEIN OyIeT ClIoCOOCTBOBATh OpPraHU3ALNU
I[EJICBOTO U PAlMOHAIBHOTO HCIIOJIh30BAaHUS BOJIHBIX PECYPCOB, YIYUIICHHIO ONIEPATHB-
HOTO YIIpaBJIEHUS UMHU Ha TEPPUTOPHH OacceiiHa, MOBBIIICHUIO TAPAHTHPOBAHHOTO BO-
N000ECTICUeHHUs, TMOBBIMICHUIO TOYHOCTH Yy4Ye€Ta W OTUETHOCTH IPHU HCIMOJb30BAHHH
UMeIMUXCca 00HEMOB BOJIBI B paMKax OacceiiHa.
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YK 631.67:633.51

(P PeKTUBHOCTH BCTPEUYHOTI'0 MOJHUBA XJIOMYATHUKA
1mo 00po3aaM B yCJI0BHSIX Xope3ma

Haayamosa K., HHIupoxosa 10.H.

CAHHUUPHU um. B.JI. Kypuna

BBenenue

Kax u3BecTHO, NIepuOANYECKH BO3HUKAIONIME MAJIOBOAbS M COMyTCTBYIOIIHUE UM
neUuIUTHl BOABI AJi OpOILIEHHUs, Haubojee OCTPO OIIYIIAIOTCS B HU30BBSAX pEK. ITO
MOATBEPKIACTCS JaHHBIMU 10 00ECTIEYEHHOCTH BOJ0M Xope3Mckoil obnactu u Pecmy6-
nuke Kapakannakcran B 2001 u 2008 rr.

[Ipu >TOM B HU30BBAX AMyJapbu BCIAEACTBUE CIOXHBIX MPUPOTHBIX YCIOBUN U
npoOJeM C UCTIOIB30BaHUEM BOJHBIX PECYpPCOB HaOJI01aeTCsl MOCTENEHHAs Jerpaiaius
OpOILIaeMbIX 3€Mellb, 3aKJII0YAIOIascs B CTAOUILHOM CE30HHOM 3aCOJICHUH, a B XO0pe3-
M€ - U B 4YaCTHYHOM 3a0ojauuBaHuu [6]. DTO oTpakaeTcs W HA MPOJYKTUBHOCTH 3€-
Mmenb. Tak, ypoxkau B Xopesme cHH3UWIUCH 10 20-25 1/ra, a B PecriyOnuke Kapakanmak-
cTaH yxe 6ojee 10 meT mosyyaroT cTaOUIbHO HU3KHE YpOXKau XJIOINKA, HE MPEeBbIIIalo-
mue 16 u/ra. Hauxymmee nmoyioxkeHue 1o 3a00jJauMBaHUI0 TEPPUTOPUU HAOIIOAETCs B
Xope3Mckoil 0bacTH, Tie Jaxe OCEHbIO IPYHTOBBIE BOJBI PaclojaraloTcs OUYeHb OJH3-
KO K MMOBEPXHOCTH 3E€MJIH.

Hecmotps Ha TO, 4TO TPyHTOBBIE BOJBI B OCHOBHOM MMEIOT MUHEPAIH3ALUIO Me-
Hee 3 I/1, IpU CeNbCKOXO031WCTBEHHOM HCIOJIB30BAHUU 3€MeJlb MPOUCXOJUT UX CE30H-
Hoe 3acojieHue. [Ipu ucnapeHuu rpyHTOBBIX BOJ B 30HE a’3paluu (M KOpHEOOUTaeMOM
CJI0€ TIOYBBI) 332 BETETAIMIO XJIOMYATHHKA HAKATUIMBAIOTCS JIETKOPACTBOPHUMBIC COJIH:
NaCl, Na,SO4, MgSO,, MgCl,.

ITo nanueiMm MC u BX PVY3 B HH30BBsAX AMynapsu (Xopesamckoid, bByxapckoii 06-
nactu u Pecny6onuke Kapakannakcran), 3acojieHHe paclpOCTPaHEHO JOCTATOYHO CHUJIb-
Ho. Ha 2008 ron miomanu cpeHe- U CHIbHO3aCOJIEHHBIX 3€MeIb COCTaBIISIIM, COOTBET-
CTBEHHO, OT IUIOLIAJN OPOILIAEMbIX 3eMelb: 0KoJo 46,9 % mno Pecny6nuke Kapakanmak-
crtaH; 33,2 % mo byxapckoii oomactu u 39,3 % — mo Xope3Mckoit o0macTu.

B ycnoBusix Xopesma rpyHTOBBIE BOJABI SIBISIOTCS HICTOYHUKOM MOKPBITHS BOJO-
noTpeOJIEHNs. U COCTABISIOT MO JaHHBIM Pa3HBIX aBTOPOB OT 12-47 % u no 86 % (B 3a-
BHCUMOCTH OT MEXCOCTaBa M CJI0KEHHUS TTOYBEHHOTO PO Ui 30HbI adpanun) [1-6].

Nwmeercs HEOOXOAMMOCTh B Hay4YHOM OOOCHOBAaHHMU M TPOBEpPKE Ha IMpPaKTUKE
KOHTPOJIS ¥ YIIPABJICHUS 3aCOJIEHUEM TOUBBI B IEPHO]I BETETALIMH C TOMOIIbIO TEXHOJIO-
TUU OPOIICHHUS U PEKUMA IMOJTUBOB. YTPABISIEMBIMU TEXHOJOTUSMUA OPOIICHHUS SBIISIIOT-
cs JOXkJeBaHUE, KalleJbHOE OpOILIEHHEe, a TakkKe - Oosee JelnieBble TeXHOJOTHH, TaKhe
KaK - TUCKPETHBIN MOJIUB, BCTPEUHBIN MOJIUB 110 O0pO31aM U Ap.

Ha ceronnsi, nis Bojo- U pecypcocOepexeHus He00X0auMo Tnpeniaratb gpepme-
paM yCOBEpPIIEHCTBOBAHHBIE CIIOCOOBI MOBEPXHOCTHOTO MOJIMBA, KOTOPbIE UMEIOT Hau-
MEHbIIIME 3KCIUTyaTallMOHHbIE 3aTpaThl. K TaKUM MOJIMBaM OTHOCATCSI BCTPEUYHBIN MOJIKB
U MIOJIUB uepe3 00po3ay. B kauecTBe CE30HHBIX MEPONPUITHI IO PETYIUPOBAHUIO COJIe-
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BOT'O pEKHMa XJIOIIKOBOI'O ITOJIA B BEreTaivio Ha MAJIOYKJIOHHBIX 3€MJIAX ONBITHBIM ITy-
TEM YCTAaHOBJICHA BCI)CI)CKTI/IBHOCTL BCTPCYHOT'O ITOJIMBA. DTa TEeXHOJIOTHS ITO3BOJISIET IO~
BBICUTH YACJIBHBIC 3aTpaThbl BOALI HA CAWHHUIY NPOAYKIHUU U CHU3HUTH CC30HHYIO aKKYy-
MYJISIOUTO cosie B mouBe. OCHOBHBIMH HeJIAIMU NPpUMCEHCHUA BCTPECUYHOI'O IIOJINBA SBJISA-
IOTCA pPaBHOMCPHOC YBJIA)KHCHHUC ITOJII 1 MUHUMU3AUS IOTCPb BOJALI 3a CUET COKpalie-
HHUA CPOKOB IIOJIMBA U OTCYTCTBHUA C6POCOB.

MeToauKa M MeCTONMOJIOKEeHHE UCCIeT0OBAHUM (KpaTlcoe onncalme)

UccnenoBanus 3¢ (PeKTUBHOCTH BCTPEYHOTO IOJIHMBA XJIOMYATHUKA 1O OOpO3aaM
Ha MaJIOYKJIOHHBIX U 3aCOJICHHBIX 3eMJISIX XOpe3MCKOU 001acTH MPOBOAUINCH B MEPUOJ
2004-2006 rr. Ha 2 OMBITHBIX y4acTKaxX B MOYBEHHO-MEJIMOPATUBHBIX YCIOBUSIX, perpe-
3€HTAaTUBHBIX 711 XOpe3MCKOoW 00nacTu, B XaHKMHCKOM M YPreHucKoM paioHax Xo-
pe3Mckoii obmactu (puc. 1).

Pacrmosoxxenue onpIT-
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Puc. 1. MecTonoJio;keHne 00LEKTOB HCCJIeI0BAHNMI

OCHOBHO¥ 11€J1bI0 OIIBITA OBUIO YCTAaHOBUTH 3()(PEKTUBHOCTH BCTPEYHOI'O MOJIUBA
B YCIIOBHSX XOpe3Ma 10 KPUTEPUSIM:



153

AKOHOMHMSI OPOCUTEITBHOM BOJIBI;

PaBHOMEPHOCTb YBJIaXHEHHUS OIS,

MOBBIIIEHUE YPOKAIHOCTH CEIbCKOX035HCTBEHHOM KYNIbTYPhI (XJIOMYATHUK);
BO3MOKHOCTB PETYJINPOBAHUA COJIEBOIO PEKUMA IT0YB OPOLICHUEM.

Jlnst cpaBHeHUs 3G(HEKTUBHOCTU ABYX TEXHOJIOTHI MOJUBA MPOBEACHBI OMBITH B

BapHaHTax:

OOBIYHBIN MOJUB 110 Oopo3nam (rpu mmrHe 60po3a — 300 M)
BCTPEYHBIN MOJHB (TIPH JJIMHE BCTPEUYHBIX 00po3a mo 150 m).

VYcnoBus oneiTa:

MEeCTPOe UCXOJHOE 3aCOJICHUE MTOYUBBI, JOCTUTAIOIIEE CUIILHOM cTeneHu u boee;
MOYBHI CPEIHECYTIMHUCTHIC, NTEPECIIauBAIOIINECS TSHKEIBIMU CYTJIMHKAMH U TIec-
KaMH;

Ha (poHE OJIM3KOro 3ajieraHusl TPYHTOBBIX BOJ, IIPU MUHEpAIU3aLUU OKOJIO 4 T/1
¢ KojebaHusiMu ypoBHe# B TeueHue Bereranuu 0,6—1,0 m.

[ToBTOpHOCTH BCEX BapUAHTOB OMBITOB - TPEXKpPATHAS.
Cxema pacmoJiOKeHHs TTOYBEHHBIX Pa3pe30B W TOYEK HAOIIOJEHUH 3a BIIaXKHO-

CTBIO, 3aCOJEHHOCThIO MOYB U YI'B Ha ombiTe cpaBHEHHsS OOBIYHOTO OOPO3/10BOTO U
BCTPEYHOTO MOJIMBOB MTOKa3aHa Ha puc. 2.
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Puc. 2. Cxema onbITHOIO y4acTKa 1Ji u3dydeHus 3¢ dexkTuBHOCTH
BCTPEYHOI0 MOJINBA
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HccnenoBanus BKIIOYAKOT KPYTJIOTOAUYHBIE TIOJIEBbIE HAOJIOIEHUS 32 BCEMH CO-
CTaBJIAIOIIMMH BOJHO-COJIEBOTO PEXHMMaA, KaK B BEreTalUl0, TaK U B IIEPUOJ IPOMBIBKH
3aCOJICHHBIX 3€MEb.

Bronp mosis Ha Ka)Xa0M M3 BapHMaHTOB OBLIM 3aJI0KEHBI KOHTPOJIbHBIE CTBOPHI
HaOJII0IaTeIBHBIX CKB)XXMH 332 YPOBHEM M MHUHEpaJIM3AIMel TPYHTOBBIX BOJA M OTOOpa
po0 MOYBBI METOZOM I0JIEBOI'O OypeHusl.

B mepuoa Bererauuu, A0 U MOCIE KaXAOro IOJMBA, MO CTBOpaM CKBAXKHUH U
IJIOIAKAM IPOBOJUINCH U3MEPECHMUS:

YpOBHEH 3ajieraHusi TPYHTOBBIX BOJ (U3MEPEHUE KEIOHKOK)

MUHEpaIu3aluy (M3MEpEHNE METOJIOM JIEKTPOKOHTYKTOMETPUH);

BJIQXHOCTH MIOUBBI — TEPMOCTATHO-BECOBBIM METOJIOM;

3aCOJICHHOCTH TIOYBBI (METOJIOM 3JIEKTPOKOHIYKTOMETPUH, B MMOYBEHHO-BOJHOU
cycnensuu 1:1);

Ha xaxqoM U3 BapuaHTOB MPOBOIAMIICS KOHTPOJIb U U3MEPCHUSI:

e o0beMa W pexuMa IMoJaud BOJABI JJIS TOJUBA, MYTEM HU3MEPEHUS PacXo0JI0B BO
BPEMEHHOM OPOCHTEJIC - TPANeIeUIaTbHBIM BOJIOCTHBOM YHUTIONETTH U B OOpPO3-
JlaX — TPEYTOJbHBIM BOAOCIMBOM TomIicoHa (pacxoj BOJBI, MOJIaBaeMbIii B 0O-
po3ny 0,4-0,7 n/c);

® pOCTa M Pa3BUTHS PACTCHHI XJIOMUATHHUKA M yYeT ypoxas ((PeHOJIOrHIeCKHEe Ha-
00 ICHUS )

Kpome toro, mpoBeneHo pukcupoBaHHE CPOKOB M 3aTpaT HA arpoOTEXHOJIOTHYE-
CKHE OTlepallH.
JI71s1 OLIeHKH MCXOJHOTO COCTOSIHUSI M CBOMCTB MOYB MEpe] HayajJoM HCCleI0Ba-
HUA OBLIM NMPOBEJIEHBI KOMIUIEKCHBIE MIOYBEHHbIE 00CIE0BaHUs B IOYBEHHBIX pa3pe3ax
(mo 3 Ha Ka)XJOM U3 BapUAHTOB, pUC. 2), B KOTOPBIX MPOBOAMINCH CIAEAYIOIINE U3MEpe-
HUS U ONIPEACIICHHUS:
® TEHETUYECKOE OMHCAaHHE MOYBEHHOTO Mpodus;
e o0ObemMHas mMacca MOYBHI (METOOM PEXYIIUX KOJEll), INIOTHOCTh TBEpoH (a3l
IIOYBBI U pacyeT NOPO3HOCTH;
e omnpexaeneHue kKpuBoil pF (CBsI3b BIAXHOCTU C JaBICHUEM MOYBEHHOW BJIaru) B
nabopatopun Ha mpecce Puuapnca ¢ ompenenenuem mokaszareneit HB, B3 u
JJB;
e OIpeeseHNe MEXCOCTaBa MOYBbI (110 T€HETUYECKUM TOpU30HTaM) METOJOM Ce-
JUMEHTAIINH;
® XHMMHYECKHE aHAJIU3bI TOYBBI: COCTAB COJIEH METOJOM BOAHOM BHITSKKH 1:5; (1o
F€HETUYECKUM TOpU30HTaM U MO NmpoduisiM 1mouBbl yepe3 20 cM B BbIOpaHHBIX
CTBOpaxX Ha BECHY U OCEHb); MOJBIKHBIE (DOPMBI TUTATENbHBIX 3JeMeHTOB NPK
(O reHeTUYeCKUM TOpU30HTaM) 1o MetoAy, npunaromy 'OCTamu;
® METEOpOJIOTHYECKHUE AaHHbIE (CyTOUHBIE TEMIEpaTyphl U BIAXXHOCTb BO3/AyXa,
OCaJIKH, CKOPOCTh BeTpa) OBLIM MCHOJIb30BaHbl HA OCHOBE MUHHU-METEOCTAHLIUU
npoekra ZEF, ycraHoBIeHHON B XHUBE;.
e cOOp XJIOMKa BBIMOJHEH KaK IO CHNEUHUATbHBIM IJI0IIAJKaM, TaK U MO JeIsSHKaM
CTBOpa. DTO OBLIO MpsIMOE OMpeJeieHUEe ypokasi ¢ OTJAEIbHBIM B3BEIIMBAaHUEM
Ka)X10T0 cOopa C JACISTHKH.
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Taoauua 1

Oﬁnme YCI0BUA NMPOBEACHUS ONIBITOB U HEKOTOPLIC PE3YyJIbTAThI

XaHKHHCKHUIA paiioH,

XapaKkTepuCTUKH NOYBbI U EnuHunbl .
E HTI;BMX BOI I H;;[e e:ml OnbiTHOE X0351KicTB0 CAHUHUPU
Py A HAp- P 2004-2005 .
. H3yuenne 3(hpeKTUBHOCTH BCTPEUHOTO
Llenn ucciaenoBanuit y b p
MOJIMBA
[Tnomane ygacTka ra 3,0
["opu3oHTaNBHBIN 3aKPHITHIN, paboTaro-
Hanuuue u Buj moJieBOTO ApeHaxa N .
U B MOJMEPTOM PEKUME
300 M — 1IpH OJJHOCTOPOHHEM;
Jmuna 60po3abt M pH oz p ’
150 M — IpH BCTPEYHOM
I'myOuHa rpyHTOBBIX BOJ, CPEAHSAS 3a
Y by M, cpent M 0,82-1,03
BEreTalmio
MuHepanuzanusi TpyHTOBOM BOJBI r/n 2,4-3,0
KonuuecTBo BOAKI AJIs1 OPOILIEHUS m>/ra 1847-2688
P (2168,1-3601,5)
KonnduecTBO MOJIMBOB 3-4
KonuuecTBo BOABI 115l NPOMBIBKU M°/ra 3200

Mex cocrtaB nouBHl (1Ipeobafatoniyii)

CpenHuil CyrinmuHOK

Hpez[eJH,Ha;{ noJieBas BJIAro€cMKOCThb

B IpOLCHTAaxX K

ITOYBEI 00BeMy 32,6-35,2
O0BeMHas Macca MOYBbI r/em’ 1,49 -1,55
. ECe, dS/m 7,6-10,0
3acosieHue MOYBBI BECHOH (CpeiHee 1Mo B
noito B cioe 0-100 cm) [pOLEHTaX K 0,85-1,12
Macce
ECe, dS/m 9,5-15,2
3acosieHue MOYBHI OCEHBIO (CpeliHee M0 B
oo B cioe 0-100 cm) TpOLCHTaX K 1,1-1,7
Macce
Ypoxkaii xionka m/ra 21,4-29,5

Pe3yabTaThl Hccaeq0BaHuil TpeACcTaBiIeHbl B Tabn. 2, 3 u 4, re mokaszaH BOJI-
HBIH M COJIEBOM PEXUMBI, 00IIHE U yACIbHbBIC 3aTPAThl BOABI, YPOKAMHOCTh XJIOMYATHH-

Ka.

[To pe3ynbratam ompeneneHuil U J1a00PATOPHBIX AHAIM3OB BBISBICHBI CIEIYIO-
[IMe YCIOBUS ONBITa: MECTPOE HCXOJHOE 3aCOJIEHHE IMOYBBI, JOCTUTAlOUIee CUIbHOU
CTEIEHU U 0oJiee; MOYBbI CPEAHECYTINHUCTHIE, IEPECTAnBAIONINECS TSHKEIBIMU CYTIHH-
KaMU 1 TIeCKaMu; Ha oHe OJIM3KOro 3ajieraHusl TPyHTOBBIX BOJ, C KOJicOaHWEeM ypOBHEH
B TeueHue Bereranuu 0,6—1,0 M mpu MuHepanu3anuu He 6omnee 3 /7.
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Taéauuna 2
Boanbiii 6asaHc noJieii mo BApuaHTaM ONbITA
HN3mene- Cratbu 6ananca, m>/ra
HHe Ipuxon Pacxon Hcnonb3oBa-
3amacoB HHE TPYHTO-
I'o- | Bapuan- | YI'B BJIAru HMocrymie- BBIX BOJ, %
Opoc IBanoT
JbI ThI , M BecCHa - Ocan- HHeE BJAru OT IBAMOT-
HOP- paHcnupa-
0CeHb KH U3 FPYHTO- paHc
m’/ra ma BBIX BOJI st nupanuu
Ko 1,0 465 964 2168 2687 6284 43
TPOJIb
2004
OmbIT 1,03 481 964 1847 2993 6284 48
Paznuna
M0 BapHaHTaM 0,03 16 0 -321 305 0 5
(0-x)
Kon- 0,85 -269 2086 3602 1078 6496 17
TPOJIb
2005
OnbIT 0,82 -124 2086 2688 1846 6496 28
Pa3znumna )
10 BapUaHTaM 145 0 -914 769 0 12
0,03
(0-K)




CocTaBiasioime cojeBoro 6ajanca 30Hbl 23palui y4acTKa B BADHAHTAX ONbITA

157

Taoauua 3

le/IXOZIHI)Ie CTAaTbH

HN3menenue 3acoieHust

I'pyHTOBBIE BOABI

OpocureabHasi Boja

3acoyieHHE MOYBLI

Op. Pa3znuna
IMocTyn- IHocTyn- IHocrymie-
Mnune- | Opoc . BO/A OCEHb BeCHa
Loy JleHue JIeHue HHe coJieli ¢
Mmunepa N pa . + . (ce30HHOE
on- BJIATH U3 | cOJIeH u3 OpoCHTeNIb- Becnoii Ocenb10
I'oabl | Bapuautsl Ju3aunms JiM3a- HOP- . . Tp BO- HAKOIJICeHHEe
Ha TPYHTO- TPYHTO- HOH BOAOI .
nus Ma AbI coJeil)
BBIX BO/I, | BBIX BOJ BOJl
% K % K o
M r/a m3/ra T/Tra r/a m3/ra T/Tra T/Tra ds/ Mac- ds/ Mac- ds/ 7o K
m m m Macce
ce ce
KoHnTpons 1 2,57 2687 6,91 0,76 2168 1,65 8,55 10,0 | 1,12 1%’2 1,7 5,2 0,58
2004 OnbIT 1,03 2,39 2993 7,15 0,76 1847 1,40 8,56 85 10,95 | 9,50 1,1 1,0 0,11
Pazuuna -
(0-K) 0,03 -0,2 305,2 0,2 3207 -0,2 0,0 -1,5 | -0,17 | -5,7 | -0,6 | -4,2 -0,5
Kontpons | 0,85 3,0 1078 3,23 0,91 3602 3,28 6,51 8,40 | 0,94 | 134 | 1,50 5,0 0,56
2005 OmnsIT 0,82 2,9 1846 5,35 0,91 2688 2,45 7,80 7,60 | 0,85 10 1,1 2,4 0,3
Pazuuua - -
(0-K) 0.03 -0,1 768,5 2,1 0,0 9135 -0,8 1,3 -0,8 | -0,09 | -34 | -0,38 | -2,6 | -0,29




Taoanma 4

TexXHUKO0-3KOHOMHUYECKHe nmoxasaTteJiu, mjaomaiab — 1ra

2004 2005
OOBIYHBIH OOBIYHBIH
Berpeu- OAROCTO Bcerpeu- OAHOETO
. POHHMI Pasnnua: HBLil 0= POHHM Pazuuna:
Exn. HbIH MOJIUB : NOJUB BCTpeY-
Ioxa3zaTen MOJINB, BCTpeY- JIUB, N
H3M. (xoH- . (xoH- HBIH -
OJJIUHA HbIA - JJUHA
TPOJIb), . TPOJIb), 00bIY-
00po3abI MHA Go- 00bIYHBIH | 0Opo3abI JUIHHA 60- -
150m | ™ 150 m
pPo31abI po3asl
300 M 300 m
OpocurenpHas
HopMa (3aTpa- | 3, | 1847 4 2168,1 -320,7 2687,9 3601,5 913,6
ThI BOABI B
BETETAIHIO)
Z;’O’Ka“ Xaon- | e | 29,5 214 81 27,6 20,5 72
Y eitbitbie v | 62,6 101,4 -38,8 97,3 176,1 -78.8
3anaTI)I BObI
Hepemernbie | ThiC. | 5y g 1713 6,6 171,6 166,6 5,0
3aTparsl CyM
Banopetii go- | hic. | o5 496,3 188,9 668,5 494.6 173,9
X0JI cyM
lgaﬂoia" fpH= ) THIC 5073 325,0 182,3 496,9 328,0 168,9
blJIb CyM

* PacdeThl BBIIIOJIHEHEI B IleHaX Ha ['CM, ceMeHa u TPy, a TaKXkKe 3aKyHOYHBIC IIEHBI Ha XJIOMOK-CBIPEI]
33 COOTBETCTBYIOIIME T'OJbl HccieaoBaHUNH. OTHOCUTENBHO COBPEMEHHOrO ypoBHs K ypoBHI0 2005 roaa
MpUMEHNM K03QPurueHT 4,66.

O0cyxkaeHue pe3yjbTaTOB

O} heKTUBHOCTh TEXHOJOTHH BCTPEUHOTO MOJUBA sl O€3yKIOHHBIX 3€MEJb yC-
TaHOBJICHA OMBITHBIM MyTeM. HecMOTpsi Ha TO, YTO yCJIOBHS TMOJISI HE OBUTA ONTUMAIb-
HBIMU /U1 BBIPALIMBAHUS XJIOMYaTHUKA (BBICOKHI YPOBEHb IPYHTOBBIX BOJI, 3aCOJICHHBIE
MOYBBl M TPYHTOBBIE BOJIBI), OJlaromapsi KOHTPOJIO 3aCOJEHHOCTH WU MPHUMEHEHUIO
BCTPEYHOTO MOJIMBA OBIIU JOCTUTHYTHl SKOHOMHUSI BOJIbI, CHUKEHUE CE30HHOIO COJIeHa-
KOIUJICHUS W YBEIIMUCHUE YPOKas.

Amnanmu3 Tabi. 2-4 moKa3pIBaeT, YTO MPUMEHEHUE BCTPEYHOTO IMOJMBA CIIOCOOCT-
BYET SKOHOMHUH OPOCUTEIHHON BOJBI, CH)KEHUIO CE30HHOTO HAKOIJICHUS COJIeil B 30HE
aspanuu (0COOCHHO B KOHIIEC TOJISI — PUC. 2), YBEIUUCHHUIO yposKas XJIONKa U (puHAHCO-
BOI npuOBLIH.
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5 10 25 50 100 150 200 250 295
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@ OOGBMHBIHA OB 3,6 2,7 8,9 17,7 24,1 27,8 14,3 25,4 24.9

Puc. 3. CpaBHeHHe 3ac0JICHHOCTH Ha MOYBBI B cJioe 0-60 cm

K KOHIy Beretauuu 25.09.05
JlaHHBIC OTIBITA, TPOBEICHHOTO B XaHKUHCKOM paiioHe Xope3MCKoil o0nmactu
(OIIX CAHUUPH, aBt. [Tanyamosa I'.)

B ycrnoBusix GIM3KOPACTIONOKEHHBIX TPYHTOBBIX BOJ HEBBICOKOW MUHEpaIH3a-
LM HA yYaCTKE UCCIIEOBAHUM pa3BUThI IPOLECCHI 3aCOIeHUs Mo4YB. CpeHue 3HaYCHUs
3aCOJICHHOCTH MOYB B 30HE a3pallMy IOCTUTAIOT CPEAHEN U CUIILHOW CTENEHU B TEUCHHE
BCETO BEreTallMOHHOTO MEPHO/IA.

Bonubriit 6amanc mosist B yCJIOBHSIX ONU3KOTO PACIIONOKEHHBIX TPYHTOBBIX BOJI
MOKAa3bIBAET, YTO 3HAUUTEIbHYIO YacTh B BOJONOTPEOIEHNN UTPAIOT IPYHTOBBIE BOJbL. B
2004 rony, Korjaa KOJHWYECTBO OCAJIKOB ObUIO HEOOJBUIMM, BKJIAJ I'PYHTOBBIX BOJ IpPH
uX TIyOWHE B CpeHEM 3a BEreTamuio 1 M COCTaBJIsIET, COOTBETCTBEHHO, 43 % Ha KOH-
TposibHOM BapuaHTe u 48 % — Ha BcTpeunoM nonuse. B 2005 roay, korna 3a Bereraiu-
OHHBIM NEPUOJ XJIONKA BHINAJI0 MHOI'O OCAJIKOB, BKJIAJ T'PYHTOBBIX BOJI CHU3UJICS U CO-
CTaBHII, COOTBETCTBEHHO, 17 1 28 % (Tabun. 2).

3a cuer o0ecreyeHus paBHOMEPHOTO YBJIAXKHEHHS MOYBBI C JBYX CTOPOH, JKO-
HOMUSI OPOCUTENBHOM BOABI OTHOCUTEIBHO HEBEJIMKA U cocTaBmia 321 M/ra B 2004 u
914 M’/ra B 2005 roay. Tem He MeHee, TPU HEOOIBIITUX OPOCUTEIIBHBIX HOPMax, UMEIO-
IIMX MECTO B ATOH 30HE 3a cueT npu Onu3kux YI'B, mpemmaraemas TeXHOIOTHS MTO3BO-
J€T COKOHOMUTD 10 15-25 % BOBI, 3aTpauynBaeMoil mpu 0OBIYHOM TIOJIMBE B OJIHY CTO-
pony (tabm. 2).

BrisiBiIeHa BO3MOKHOCTB PETYJHUPOBAHUS COJIEBOT0O PEXUMA MOYB MPUMEHEHUEM
BCTPEYHOTO IOJUBA, KOTOPHII OJAromnpusiTHO BIUSET HA COJEBON PEKUM OPOIIAEMOTO
II0JISl U, COOTBETCTBEHHO, HA YPOKANHOCTD XJIOMYaTHHUKA.

OCHOBHBIMU pe3yJibTaTaMM, JOCTUTHYTHIMU MPU MPUMEHEHUU JAHHOW TEXHOJIO-
TUH, SBJISIIOTCS BRIPABHUBAHHUE COJICBOTO ()OHA U COOTBETCTBEHHBIN POCT ypoikasi. 3a Be-
reTaluio B CPEJHEM IO YYACTKY BapUaHTAa CE30HHOE 3aCOJICHUE B 30HE a’paluu OTMe-
4YeHo, Kak Ha BapuaHTte Bctpewnoro (1,0-2,4 dS/m), tak u o6sranorO (5-5,2 dS/m) momnu-
BoB. O/iHaKo 3a cyeT 6oJjiee paBHOMEPHOI'O paclpeeseHUs BOJABI MO MOJI0 MPHU MOJU-
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BaX, BCTPEUYHBIN MOJIUB MMO3BOJSET CHU3UTh CE30HHOE 3aCOJIEHME B 30HE a’panuu Ha 4, 2
, 2,6 dS/m. (tabmn. 3).

B pesynbraTe obecnieuenust O6oee OIaronmpuATHBIX IS PACTCHHH XJIOMYaTHUKA
YCJIOBHH, HA y4acTKE BCTPEUHOIO MOJMBA B T€YEHHUE 2-X JIET MOJYYEHBl ypoXKau Ha 7-
8 m/ra BBIIE, YeM Ha ydacTKe OOBIYHOro monmBa. [lo BapmaHTam, COOTBETCTBEHHO,
BCTPEYHBIM U OOBIYHBIN MONUBHI ypoxkau coctaBuwiu: 29,5 u 21,4 u/ra B 2004 rony u
27,6 u 20,5 n/ra (tadmn. 4).

[Ipu Takux mpubaBKax ypokas U IpU SKOHOMHH OPOCHUTEIbHON BOJABI yJI€NbHbIE
3aTpaThl €€ Ha €JUHUIY ypO’Kas 3HAYUTEIbHO HMXKE Ha BCTPEUHOM IIOJMBE, MPOTHUB
oObryHoro nonuBa Ha 40- 80 % B pasuble ronel. Tak, B 2004 rony yJenbHbIE 3aTpaThl
BoIbI Ha 1 II XJIONKAa cocTaBuiu 62,6 M3/II Ha BCTPEYHOM TOJIMBE U Ha OOBIYHOM, -
101,4 M3/I_I, a B 2005 roay, cooTBeTcTBEHHO, 97,3 1 176,1 M/ (Tabm. 4).

OkoHommuueckass d(pPeKTUBHOCTh OblJIa paccuMTaHa IyTEM COIMOCTABICHUS 3a-
TpaT ¥ NpuObLIeH, TaK KaK BCe OMepali ObUTH MPOKOHTPOJIUPOBAHBI, @ CTOUMOCTH UX
3a()UKCUPOBAHBI, YCTAHOBIICHBI IPSMbIC TIEPEMEHHBIE 3aTPAThl HA MMPOU3BOJICTBO XJIOMKA
B yCJOBUSX ydacTkoB. OHU cocTaBuid (110 BapUaHTaM, COOTBETCTBEHHO, BCTPEUYHBIN U
oObranblii momuBel) 177,9 mw 171,3 teIC. cym/ra, B meHax 2004roma u 171,6 m
166,6 Toic. cym/ra B nieHax 2005 roma. Kak BuaHO, pa3HuIla B 3aTpaTax HeBenuka. Pac-
YeT BAJIOBOM MPUOBLIN, ONPENEICHHBIN M0 XJIONKY TaKXe C HUCIOJIb30BAHUEM COOTBET-
CTBYIOILIUX 3aKYIMOYHBIX IIE€H, MOKa3al pa3HUIly B BapuaHTax monuBa 182,3 Thic. cyMm B
2004 roxy u 168,9 Teic. cyMm B 2005 rogy (tab6im. 4). C yuyeToM M3MEHEHHUs IIEH 3a Mpo-
meamuii nepuon ¢ 2005 rona npumepHo B 4,7 pa3a, cymma NpuOBLTA MOXKET COCTABUTh
oxouio 800 ThIC. cym/Ta.

Jakjaouyenue

[IpoBen€HHBIN ONBIT NOKA3BIBAET, YTO MPUMEHEHUE BCTPEYHOIO ITOJIMBA HA 3aCO-
JAEHHBIX 3€MJISIX, MO3BOJIAET CHU3UTh 3aCOJIEHHOCTh MOYB, MyTEM cO37aHUs Oojee paB-
HOMEPHOTO COJIEBOrO (hOHA 1O BCEH JUIMHE MO, U, CIEI0BATEIBHO, COKPATUTh NIOTEPHU
ypoxasi B HIDKHEH 4acTu nojs. [laHHble MO yporKaro MOATBEPXKJIA0T 11eJ1ecO000pa3HOCTb
HCIIOJBb30BaHHUA TCXHOJOTUHU BCTPECUHOI'O IMMOJIMUBA AJIA PETYJIUPOBAHUA HC TOJIBKO BOJHO-
ro, HO U COJIEBOTO PEXKMMa IIOYB B BET€TALIUIO.

3a cuéT He3HAuYMTEJIbHOIO0 HapacTaHMs 3aCOJIEHMs] K KOHIy Bererauuu (IIpoTUB
0OBIYHOTO MOJUBA MO 6Opo37aM B OAHY CTOPOHY), TEXHOJOTHUSI OPOIIEHUS «BCTPEUHBIH
IIOJIUB» CHOCO6CTByeT OKOHOMUWH Tpyda U BOJLI B II€PpUOI IMTPOMBIBOK.

JlaHHast TEXHOJIOTHSI OPOIICHUSI PEKOMEHyeTCsl K MPUMEHEHHUIo0 GepMepamu 10
peuieHus npoOeMbl PEeryJIMpOBaHUS YPOBHS I'PYHTOBBIX BOJ M MEJIHOPATUBHOIO CO-
CTOSIHMSI 3€MeJlb paJuKaJbHBIMU MepaMu. [Ipu Hanmu4YuMM MHBECTHLMH AAHHBINA CIIOCOO
IMoJiMBa MOXKHO IIUPOKO BHEAPATH Ha HH)KeHepHOfI OCHOBC.
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V]IK 627.8.034.7

O ¢dopme monepevHOro ce4eHus YCTOMIMBBIX
3eMJISTHBIX KaHAJIOB

darxy/uiaes A., AkHazapos O.

TUUM, Huxke-Amynapsunckoe BYUC

Kanansl B 3emiistHOM pyciie UMEIOT HauOoJjblllee pacHpoCTpaHEHHE B CTpaHax
Mupa. IT0 0OBACHIETCS, MPEXKAEC BCEro, UCTOPUUIECKUMH NMPUYNHAMH, TaK KaK MOTpeo-
HOCTh B CTPOUTEIBCTBE OPOCUTEIBHBIX CHCTEM MpEAIlIecTBOBaNa PAa3BUTHIO TEXHUYE-
CKUX CpCACTB, HCOGXOI[I/IMI:IX OJId CO31aHUusI KaHaJOB 60.]166 COBCPHICHHBIX KOHCTPYK-
IIHAH.

3eMISHbIE KaHAIbI COOPYKAKT U B HACTOAIICC BPEMS, IIOCKOJIBKY UX CTPOUTCIIb-
CTBO MO TEXHUKO-3KOHOMHMUYECKUM IOKa3aTeNsIM 00XOAUTCS 3HAUUTENbHO JCIIEBIIE, YEM
HWHBIC KOHCTPYKIUU.

OnHako, KaHallbl B 36MJISTHOM pyClie UMEIOT Psijl HEIOCTATKOB: OHU TOJIBEP>KEHbI
pPa3MbIBY U 3aUJICHUIO JIOKA U.T.].

OTpunatenbHble KauecTBa KaHAJIOB B 3€MJISHOM pyclieé B 3HaYUTEIbHON CTENIEHU
YMEHBIIAIOTCS NPU BHIMOJIHEHUH TPEOOBAHUM, MPEIbABIAEMbIX K HUM IIPH MPOECKTHUPO-
BaHUM U MPABUIBHOM HM3y4YeHUH (POPMUPOBAHUS KMHEMATUYECKHX XapaKTEPUCTHUK IO-
TOKa.

Kaxk u3BecTHO, pycio kaHaja U MOTOK, COCTABIISIS €UHYIO0 CUCTEMY, HAXOIATCS B
HCTIPCPBIBHOM BSaHMOI[GfICTBHI/I. 10T npoueccC 3aBUCUT OT MHOTUX q)aKTopOB, TJIaBHBIM
o0pa3om, OT rpyHTa JioKa KaHaja, paclpeeieHuss CKOpOCTel, pexuma ABUKEHUS, MO
KOTOpOE PYyCJIO MPUHUMAET PA3IMYHbIE KPUBOJIUHEIHBIE (DOPMBI.

Jlnst ycTOWYMBBIX pyci Ta ¢opma JO0HKHA COOTBETCTBOBATh KHMHEMATHUECKOU
CTPYKTYPC IMOTOKA U OKA3bIBATh HAMMCHBIIICC COMPOTUBIICHUC ABUXKCHUIO ITIOTOKA.
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Jlns onpeneneHus yCTOMYMBON (OPMBI CEUCHHSI KaHAJIa B 3€MJITHOM PYCJI€ HC-
XOJIMM U3 YPAaBHEHUS JBU)KEHUSI BA3KOU JKUJIKOCTH C yYETOM KHHEMAaTHUECKUX XapaKTe-
PUCTHUK MOTOKA.

OTANYHUTENBHON CTOPOHOMN MpeJIaraeMoro Mmojaxojia SBIseTCsS TO, UTO 3/1eCh 3a-
paHee He 3ajaeTca popma MOMEPEYHOTO CEUCHUS KaHalla, a OHA BBITEKAET HEMIOCPEACT-
BEHHO U3 CaMOI'0 YpaBHEHHMS JBH>KEHUA MOTOKa [1].

B cnydae ycTraHOBUBIIETOCS PAaBHOMEPHOTO ABMIKCHHS YpPaBHEHUE IBUKCHUS
NpUHUMAET CIAEAYIONINI BU:

2 2
u(a LS LU =—pg (1)

Pemas ypaBuenwue (1) npu cieayOmux rpaHAYHBIX YCIOBUSIX:
u =0 Ha KOHType ceueHus pycia;
ou d

=0, —=0nz=0, =0 2
Y ady : 0z @)

31€Ch OCh 0z- HAIIPaBJICHA 110 BEPTUKAJIU, OCbh 0) - 110 TOPU3OHTAIIN IIOIIEPEK I10-
BEPXHOCTH MOTOKA.
[TomyuumM cienyroliee BbIpaKeHUE:

o e )
chfmhf chfblch(hl

Kax BugHO, 3Ta QyHKIUs yaoBiaeTBopsaeT nudpdepeHnuanbHomMy ypaBHeHuio (1)
U rpaHu4HbIM ycinoBusaM (2). Toraa, cobmrogas yciioBrue NOCTOSHHOCTH CONPOTHUBIICHHUS,
ypaBHeHHe (3) onuckIBaeT BUA (POPMBI CEUCHHUS:

ch\fy 1 ch\fz 1
-1=0 4
ch\fb 1 ch(h 1

Omnpenensis 3HaueHue h, B 3aBUCUMOCTH OT JONYCTUMOTrO KacaTelIbHOI'O Hamps-
KEHHUS s 3aJaHHOTO TPYyHTAa, (QYHKIUIO (OPMBI CEYEHHUS MOXKHO IPEACTABUTH B
CIEAYyIOLIEM BUJIE:

I 3
ch |2y - — VA yeh [ Ep— 1)+ (5)
# ch /zh _ 1 #
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Torna:
ch\/Tz—l
arcch (1—’2)x(ch\/§b—1)+1
ho [ —h -1
g T
u
U
ch az — 1
arcch l- ————— I\ (chab-1)+1
y = [( chah—l) ( ) j (7)

a

rjae b — mupuHa KaHana, i - rmyOuHa KaHana.

¥
s

Puc. 1

[Ipennoxxennass GyHKIus 115 GOpMBI CeueHHUs KAaHAJIOB IOJyYe€Ha HA OCHOBE
MOJIeTH TypOYyJIEHTHOTO JABMKECHHS, C YI€TOM KHHEMAaTHUYECKIX XapaKTEPUCTHK MOTOKA.
YHuBepCaJIbHOCTh MO/IX0/1a 3aKI0YAETCsI B TOM, UTO 3JIEMEHThI ()OPMbI CEUECHHUS KaHala
BBITEKAIOT U3 CaMOTO YPaBHEHHUsS IBWKCHHS, C y4eTOM (aKTOPOB, XapaKTEPU3YIOUIUX
3JIEMEHTHI IOTOKA M pycJa.

B mensix mpoBepKM HaIeKHOCTH TMPEIIOKECHHBIX 3aBHCHMOCTEH, a TaKKe s
CPaBHHUTEJIBHOTO aHAJIHM3a CYMIECTBYIOUIMX METO/JOB pacdera HMCIIOJIb30BaHbI, B OCHOB-
HOM, HaTypHbIE JaHHbBIE, MOJy4YeHHbIe Ha KaHanax [lapkeHT u MupHIIKop, a TaKxke JTaH-
HBIE IPYTUX UCCIIEIOBATEIICH.

AHanu3 JaHHBIX HATYPHBIX U3MEPEHHH MOMEPEYHbIX CEYCHUI KaHAJIOB IOKA3bI-
BAET, YTO, HECMOTPS HA TO, YTO KaHAJbl IPOCKTHUPOBAINCH KaK MH)KEHEPHBIE COOPYKe-
HUS C YETKO PETrJIaMEHTHPOBAHHBIMHU CKOPOCTSIMHU, PACXOJOM M TITyOMHOH, UX pycia jie-
(GopMHpOBaATUCH IPU B3aMMOACHCTBUU C IOTOKOM, YTO MPHUBEIO K HEKOTOPOMY H3MEHE-
HUIO TEOMETPUUYECKUX U KUHEMAaTUYECKUX MMapaMeTPOB KaHaJoB [2]. DTO CBsI3aHO C TeM,
YTO MPH MPOESKTHPOBAHNWYU KaHAJIOB CHavajla BRIOMPAETCS BU MONMEPEYHOrO CEYCHHS Ka-
HaJa, a MOTOM 3JIEMEHTHI BEIOPAHHOTO CEYCHHS OIPEACISIOTCS IyTEM CPEIHE - CTaTH-
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yeckoro ompenenenus. [Ipu Takux ycnoBusx HapyuiaeTcss xoa (GopMupoBaHUS (OPMBbI
pyciia, KOTOpOe JOKa3bIBAETCS HA OCHOBE SKCIEPUMEHTATbHBIX U HATYPHBIX UCCIEI0BA-
HUW MHOTUX YUYCHBIX.

o . b(m)
-5 q 5 10 15 20 30

® “h(m)

—&— o pacueTty = o npoekTy HatypHble

Puc. 2

Kak nmokaspiBaloT pe3ynbTaThl HATYPHBIX U J1a0OPaTOPHBIX MCCIIEI0OBaHUM, KaHa-
JIbI, ITPOXOOAIIUC B 3EMJITHOM PYCJIC, BCCTAa IMOABCPIKCHBI pa3MbIBY HUJIM 3aUJICHUIO.

Takum oOGpaszom, Npu BEIOOpPE YCTOMYHMBBHIX (HOPM MOTMEPEIYHOTO CEUCHUS KaHAIOB
HGO6XOI[I/IMO YUYUTBIBATH KMHCMATUYCCKUC XAPAKTCPHUCTHUKU IMOTOKA COTJIACHO YpPaBHC-
Huro (1). Kak mokas3siBalOT HaTypHBIE MCCIICAOBAHUE HA KaHalle MUPHUIIKOP, TaKOE Cce-
YECHUC - OIITUMAJIBHO U UMECT 6011])].].[06 NPpaKTUYICCKOC 3HAYCHUC MIPU CTPOUTCIILCTBC U
PEKOHCTPYKIIMH OPOCUTEIHHBIX KaHAIOB B 3€MJISHOM pYCII€.

Jlureparypa

1. JlatunioB K.11I, ApudrxanoB A.M.. Bonpocsl nBMXEHHS B3BECEHECYIIETO IO-
TOKa B pyciax. — TamkeHnT: MexHnar, 1994. -110 c.

2. ®arxymiaeB A.M., Kaunos H.)K., K onpenenenuto ruapaBindecku yCTOWYH-
BOro ceueHus kanana // [IpoOGrembl HaJAEKHOCTH M O€30MACHOCTU THAPOTEXHUUYECKUX
coopyxenuit: C6. Hayd. Tp. — Tamkent, 2006. - C.120-123.
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V]IK 626.824

JIukBuaanus (pUIbTPAUUOHHBIX OTEPb BOAbI
NMyTeM NPUMEHEeHHsI HOBBIX CIIOCO00B repMeTHU3annm
CTBIKOBBIX coeanHenuii Ha I'TC

3yeB O.B., Anukynos IL.Y

CAHUUPH um. B./J1. Kypuna, THUM

[Ipennaraemslii crmoco0 repMeTH3alMU HIBOB OOJWIIOBKH, IO3BOJUT MOBBICHTH
MOKa3aTeau HEMPOHUIIAEMOCTH, SKOHOMHUYHOCTH U pabOTOCIIOCOOHOCTH IIIBOB.

Ha tepputopun Y30ekucTana CymecTByeT OrpOMHasi CeTh UPPUTAIIMOHHBIX CHC-
TeM, noctpoeHHbIXx 40-50 neT Haszag W, Kak NOKa3bIBAET JIMTEIbHBIA OIBIT Yepes
15-20 et ux sKCIUlyaTalluy B pe3yjbTaTe AEUCTBUSA NPUPOJHO-KIMMATUYECKUX (DaKTO-
POB M OTPHUIATEIHHOTO BIHSHUS IKCILTyaTAllMOHHOMN cpeqibl B OETOHHBIX KOHCTPYKIUAX
COOpY>KEHUIN BO3HUKAIOT TPEILMHBI, 1EJIU, HAPYIIEHUE 1IeJIOCTHOTO I111Ba, CMbIB OCHOBA-
HUA. DTU MPOLIECCHl MPUBOJAAT K BOSHUKHOBEHHIO U YCWICHHUIO (GUIBTPAIIMU BOJBI, CIIO-
cobcTBytomed cyddo3un WM MpocajkaM TPYHTa, MPUBOIAIIUM K nedopmanuu OT-
JEJIbHBIX 3JIEMEHTOB WJIM pa3pyLICHUIO KOHCTPYKUMI B 1enoMm. M3 aToro cieayer, 4To
JOJITOBEYHOCTh TUJIPOTEXHUUECKUX COOPYKEHHUH B 3HAUUTEIBHOM Mepe OmpeaeliseTcs
JIOJITOBEYHOCTHIO T€PMETHUKA U HA/IEKHOCTBIO IIIBOB.

B npomutoit mpakTuke CTPOUTENLCTBA, OCOOEHHO, B UPPUTALMOHHBIX CHUCTEMax
OBLITM IIMPOKO PACIPOCTPAHEHBI MPOCTEHIINEe KOHCTPYKIIUU CTHIKOB, YIUIOTHAEMBIX Iie-
MEHTHBIMU PAacTBOPAMH, TMEHBKOBBIMH KI'yTaMH, MPOCMOJIEHHBIMH JOCKaMH WIH, B
JaydiieM ciydae, outymoM. OJHAKO TaKHe METOJbl TePMETU3AIMU CTHIKOB, KaK MOKa3a-
Ja IpaKTHKa, MaJONpPUEMIIEMb], B CBSI3U C UX HEAOJTOBEYHOCTHIO, TaK KakK MpU Majeu-
X aedopManusix MOKPhITUH, BCErla UMEIOIIUX MECTO B Mpoliecce IKCILTyaTalluu, Ha-
pylIanach eJIOCTHOCTh LIBA.

ObecrnieueHne NIUTEIBHON TOJTOBEYHOCTH OETOHHBIX KOHCTPYKIUU - 3ajada
CIIOXHAs, YTO U OOBSICHSICT HaJMYME K HACTOAIIEMY BPEMEHH OIPOMHOTO KOJIHYECTBA
BOJIOXO3SIICTBEHHBIX OOBEKTOB HYKJAIOIIUXCS B PEMOHTE, B LIEJIOM COCTABJISIOLIEM 0
70 % ot ob6mero oobema. Ha 1 m.KM KaHajga ¢ IPOMYCKHON CIIOCOOHOCTHIO 10 5 M'/c,
MIPU BOCCTAHOBJICHUHU O€TOHA 3aTpaThl MOTYT cocTaBUTh 350 ToHH 1temenTa u 2000 TOHH
MHEPTHBIX MaTtepuanoB. [Ipu 3TOM, TOIBKO 3KCIUTyaTalusi aBTOTPAHCIIOPTHBIX CPEACTB,
MpU CaMOM MHUHUMAJIbHOW NaJIbHOCTH NEepeBO3KH 10 20 KM, MokeT coctaBuTh 500 mari.
4acoB, 4YTO NPU CpeJHEN CTOMMOCTH apeHAbl MamuH Tuna 3MJI MoxeTr BbIpazutcs B
pacxogax (UHAHCOBBIX cpeacTB A0 1,5-2 muH.cym. Ecnm ke nmemo kacaercs paboT 1o
60prbe ¢ QuubTparueil, repMeTu3anueil MOBPEXKICHHBIX, AE(PEKTHBIX 30H OCTOHHBIX
KOHCTPYKLHM, TO, KaK [TOKa3aJia MPaKTUKa, B X0 UAYT AOPOroCcTOsIME, a IOPOH U Ma-
7103} PeKTUBHBIE TePMETH3UPYIOLIUE MaTEPUATIBI.

CoxpaHHOCTb U MOBBIIICHUE AOJTOBEYHOCTH KOHCTPYKIMU Ha OCHOBE OETOHA B
XKECTKUX NPUPOJHO-KIMMATUYECKUX YCIOBUAX ApUJIHOM 30HBI SBISAETCS OJAHUM M3 OC-
HOBHBIX BOTIPOCOB TPHU PEIICHUU Takux mpodiem, kak momaepxkuanue KIIJ[ opocu-
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TEJIbHBIX CUCTEM, NMPEJOTBpalleHNE (PUIBTPALUU YepPe3 TENO U KOHCTPYKTHUBHBIE CTBHIKH
OCTOHHBIX U /0 KOHCTPYKIUH U T.II.

B cB43u ¢ 3TUM BO3HUKAET HEOOXOAUMOCTh CO3/IaHUSI HOBBIX KOHCTPYKIIMI IIBOB
U TePMETU3UPYIOLUX MATEpUATIOB, OOBEIUHSIONINX B ce0e MOJOKUTENbHbIE CBOWCTBA
CYILIECTBYIOUIUX MACTHK C COKpPAIllEHUEM UMEIOUIUXCSI HEJOCTATKOB.

JUis pelieHuss MOCTaBJIEHHBIX MpPO0JieM, B YAaCTHOCTH CTBIKOBBIX COIpPSKEHHM
JIOTKOBBIX BOJOBO/AOB, coTpyaHukamu otaena CM HIIO CAHUMMPU na stane skcne-
PUMEHTAJIbHBIX HCCIIEI0BAaHUN paccMaTpPUBAINCh BApUAHTHI PEIIEHUN C MCIOIb30BaHU-
€M OMTYMHBIX MAaCTHK, OCHTOHUTOBBIX MPOKIAA0K 1 KOMOWHUPOBAHHBIX BapUaHTOB.[1]

[Ipu mpoBeeHUN PEMOHTHO-BOCCTAHOBUTEIbHBIX PabOT HCIIONB30BAINCH BapH-
aHTbI TEPMETHU3ALIMH IIBOB C IPUMEHEHUEM OKJIEEUHBIX, 3aJJMBHBIX, HAOUBHBIX, IIMNaKJje-
BOYHBIX BapMAHTOB C MPUMEHEHHEM OMTYMHBIX, aKpUIIOBBIX, OEHTOHMTOBBIX KOMIIO3H-
Ui 1 KOMOMHUPOBAHHBIX BapuaHTOB (puc. 1.). beHTOHUTOBBIE BapUaHThI IBOB BBINOJI-
HSUTMCh ITyTeM MPUTOTOBIIEHUS MPOKIAJ0K HEIMOCPEJICTBEHHO B 30HE MIPOBEJEHUs paboT
C cOOJIIOICHHEM Ollepaluil 0 Hape3Ke M PacCTHIIKE TKaHEW, MOJChINKON OEHTOHHUTA CO
CBOpayMBaHUEM B XI'yT M HaOuBKOH B moB. [IpennokeH BapuaHT, mpU KOTOPOM pac-
cMaTpuBaeMasi KOMIIO3MIIUS MCIOJIb3YyEeTCsl KaK TOHKas MOBEPXHOCTHAsi MEMOpaHa, yCu-
JeHHasi OKJIEeYHON apMHpyIOLIeil TKaHblo, CKJIeHBAIoLIas OTAEIbHbIE (ParMeHTHl JIOT-
KOBOW KOHCTPYKIIUH.

a) OEHTOHUTO-OUTYMHAS:

1- OuTyMHast MacTuKa

2- KanpoHOBas TKaHb

3- OEHTOHUTOBAS MPOKJIATKA

Bhi by

0) OUTYMHBIN 3aMOK:
1- GuTyMHas MacTHUKa
2- KampoHoBas TKaHb

3- 3aIUIeYuKU

Puc. 1. BapuaHThbl yIVIOTHEHUS CTHIKOB-JIO0TKOB

BapuaHThl yIUIOTHEHUS CTBIKOB MAaCTHYHBIMH T€PMETHKAMH BBIMOJIHSUINCH C
IPUMEHEHHEM TopsSYuX OMTYMHBIX MacTUK Ha outyme BHJI 60/90, koTopsie mpuroras-
JUBATUCh B 30HE TpoBeneHus padoT. IIBeI mepen repmeruszanueii oOpadaThIBAIUChH
npaiimepom. HaHeceHrne KOHCHUCTEHIIMOHHBIX MAaCTUK BBIMOJHSAJIOCH IINATICBOYHBIM
MetonoM (Tabm. 1-2).
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Tao6anma 1

CocTaBbl PEKOMEHAYEMBIX MACTUYIHBIX IT€PMETHKOB AJHA YIIJIOTHCHUA
CTBIKOB JIOTKOBBIX BOJI0OBO/10B M PACHIHPAOIIINXCH OEHTOHHUTOBBIX
NPOKJIAAOK AJdA JIMKBUAAIMHA MTPOTECYEK BOAbI U3 Ile(l)OpMI/IPOBaHHbIX
IBOB 0€3 0CTAHOBKH IKCIIIyaTallui KaHAaJI0B

Conep:xanue 1JI1 MACTHYHBIX TePMETHKOB
Conep:xanue
¢ OMTYMaMH, MacCC.YaCTH N
= —— Macc.qyacrtei
Ctpourt. | JlopoKHbIH KpoBeabnblii
. . KI/I.M. IIBa
KoMmoHeHTbI MapKH MapKHu Hopo:xubiii | Jlopoxusiii | mapku BHK 151 GenTo-
90/10 40/60 BH/I MapKu MapKu 45/180 HHTOBEIX
rocrt rocrt 60/90 90/130 I'OCT 9549- POKIALOK
6617-76 | 22245-76 74 P
Burym 100 100 100 100 100 -
CrexioBara
(MuHEpanpHas 17-20 15-17 17-20 21-25 18-22 -
BaTa)
OTtpaboTaH.
MalImHOTPaK- 40 ) i
TOpHOE
MacJjo
IlemeHTt - - 5 5 -
Tkanp HaTy-
pajbHas Win - - 0,15
CHUHTETHUYCCKAaA
bentonut map-
ku [IbMb 600
Tao0auma 2

OcHoOBHBIE (PM3UKO-MeXaHUYECKHE U IKCILTYaTAIIMOHHO-TeXHNYeCKHUe
XapPaKTepPUCTHKH PeKOMEeHyeMbIX MACTHYHBIX TePMETHKOB
U 0EHTOHMTOBBIX MPOKJIAT0K

Iloka3aTe/u 1jisi MACTHK C OUTYMaMH IToxa3zareau
. Jisl 0EHTOHM-
HaumenoBanue noka3areJieit BH BH/ BH/JI, BH/I BHK | "
TOBBIX MPO-

90/10 40/60 60/90 | 90/130 | 45/180
KJIA/I0K

TennocToMKOCTh Ha BEPTUKAJIBHOU

65-67 | 65-70 | 62-65 | 60-65 | 65-70 HE OTpaH.
noBepxHocTH, 0C

Anresus k Oetony, He HHKe, MIla 0,17- 0,18- 0,18- 0,17- 0,16-

0,9 | 022 | 02 | 021 | 023 et
IIpenen npoYHOCTHU IIPU PaCTsIKe- 0,11- 0,12-
i, MITa 0.15 0.17 0,17 0,18 0,165 0,4
OTHOCHTENLHOE yAHHeHIE NP 50-55 | 50-55 | 52-57 | 54-57 | 57-60 70-75
pactsxeHuu, %
Ha6yxa0eMOCTL, pacIupsAeMoCTb, He ) i ) ) ) 300-600
MmeHee, %
HenpoHuaeMocTh npu JAaBICHUH 5 5 5 5 5 5
BOJIBI, M
Temneparyp crexnoBanus, 0C -10 -10 -15 -17 -20 -
WuaTtepBan mnactuaroct, 0C 77 80 80 82 90 -

Kos¢ddumment BogocToitkocTH mo

0,72 0,75 0,72 0,70 0,75
aJre3uu, He HUKE
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JKH3HECTTIOCOBHOCTD, JIeT | 810 | 10,12 | 9-10 | 9-10 | 10 | 10

IM'uapounsonsauus 1ePeKTHBIX IIBOB JIOTKOBBIX 3JI€MEHTOB MPH JUKBUAALMHN TPO-
TE€UYEK BOJBI, & TAK)KE Pa3JIOMOB 3JIEMEHTOB OCYLIECTBIAIACh KOMIIO3ULUAMU C IIpUMeE-
HEHUEM CHCTEMBI:

a) ['pynToBka

0) KieeBoii cioit

B) [IponuTouHslii cioii

[TonmokuTEeNbHBIM YKOHOMHYECKHN A(HPEKT JOCTUTAETCS 32 CUET MCIOJIb30BAHUS
KOMIIO3HUIIMM Ha OCHOBE MECTHBIX MaTEpHAJIOB, U3TOTOBJIEHUE MACTUKU IIPELYCMOTPEHO
B IOJIEBBIX YCJIOBHUSAX 0€3 BOBJICUEHHUS CIEL. TEXHUKU U 000pyJOBaHUS, YTO CIOCOOCT-
ByE€T YJELIEBIECHHUIO U YIPOLIEHNUIO TEXHOJOIMMYECKOIO Ipoliecca MPUTrOTOBJIEHUS rep-
METHU3alMOHHOTO MaTepuaa.

Kax moka3zanu nabopaTOopHbIE U OMBITHO-NIPOM3BOACTBEHHBIE MCCIEIOBAHUS IO
TEXHOJIOTHYECKUM, TEXHUKO-3KOHOMHYECKUM IapaMeTpaM, a Takke MPOCTOTe MpuMe-
HeHus U1 ciayk0 ABII u pepmepoB siBnsieTcss npuMeHEeHHE OEHTOHUTOBBIX MPOKIAIOK,
CTOMMOCTB KOTOpBIX HE npeBbimaet 500-600 cym .M.

Haubonee cymecTBEeHHBIM ISl TOTO TUIA TEPMETUIUPYIOIIET0 MaTepraia sSBIs-
€TCSl BO3MOKHOCTh YIUIOTHEHHS IIIBOB IMOJ BOJON 0€3 OCTAaHOBKHM IKCIUTyaTalluu CHCTE-
MBI.

Jluteparypa
1. PekoMeHganuu mo yCTPOMCTBY 3KOHOMHYHBIX BOJOCOEpEraronux MpoTHBO-

(GUIBTPAIIMOHHBIX PKPAaHOB MaJbIX KaHAJOB Ha OCHOBE MeCTHBIX pecypcoB / HIIO
CAHUUPU. — Tamkent, 2008.

V]IK 691.32

BiusiHue okpy:KRawuiei cpeabl HA CTeNeHb pa3pyLICHUs
U BOJAOCTOMKOCTb 0ETOHHBIX M KeJ1e300€TOHHbIX
KOHCTPYKIUH I'TC TamkeHTCKOro BOXOXpaHUJIMIIA

AgamukyJgos ILY., Myciaumon T./I.

TUUM

Jliist onipeienieHus TITyOMHBI MOBPEXKICHUS JKEIe300€TOHHBIX KOHCTPYKIIHH ObUTH
CHATBI OeToHHBIE 00pa3nbsl ¢ mnoBepxHocTH KoHeTpykiuit ITK25+00, IIK25+50,
[TK15+00, ITK14+10, a Takke ¢ 6€TOHHON MOBEPXHOCTHU HIKHETO Obeda. ['myOuny mo-
BpeXACHUSI OETOHA Ompeaesiian o Gopmyie

a=~R-T
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rae (X - riyOuHa NOBPEXKICHUS B MM;
T - mpoMOIKUTENBLHOCTD Tiporiecca quddysuu;

R - xosdpunuent arpeccuBHOCTH, KOTOPEIi ONpeaeNsics SKCIEPHMEHTATbHBIM
MyTeM, U UM TMOJb30BAIKCH ISl POTHO3a CPOKA CIIYKOBI KOHCTPYKIIUN B aHAIOTHYHBIX
YCIOBUSIX.

Kaxk u3BecTHO, KONIMUECTBO NUPGYHANPYIOIIETO BEIIECTBA 3aBUCUT OT IJIOIIAIH,
yepes KOTOPYIo MPOoxXoauT Audy3usl.

B ruaporexHudeckux 0eToHaX, UMEIOIINX HEMOCPEICTBEHHBIN KOHTAKT C BOJOH,
noToK AUGPy3ur 3aBUCUT OT CYMMapHOT'0 CBOOOJHOTO CEYEHHs KanmuisapoB. M3Bect-

— 2
HO, 9TO KOd(dumuenT auddy3un XI0p-HoHA B BoAe cocTaBiseT h=16-10"cm’/cexk.

Paznuuue 3navenuit spdextuBHoi nupdy3un B EMEHTHOM pacTBOpe U B Bojae o0y-
CJIOBJICHO MEHBIIUM CBOOOJHBIM CeUeHHEeM Mop (KOTopoe cocTaBiseT Bcero 2-3 %
ionaau oopasua), U3BHINCTOCTHIO TOP U TOPMO3SIIUM BIUSHUEM MOBEPXHOCTU TBEP-
noi ¢as3el Ha JBMKEHUE MOHOB. Bee 3t pakTophl u onpenensoT GakTHYECKyI0 HHTCH-
CUBHOCTH IU((y31Un arpeCCUBHBIX KOMIIOHEHTOB B TeJI0 OETOHA M, CJIEI0BATEIBHO, UH-
TEHCUBHOCTh KOPPO3HUOHHBIX IIPOLIECCOB.

AHanu3upys BO3MOXKHYIO POJIb CTPYKTYPBI LIEMEHTHOT'O KaMHS KaK «MHKPOOETO-
Ha» B Pa3BUTUHM KOPPO3HOHHBIX MPOIIECCOB, HEOOXOAMMO PACCUUTATH MOPUCTOCTh MaTe-
puana, a Takke ero crnocoOHOCTh MPOIYCKaTh Yepe3 Teo KUAKYI0 (a3y B pe3yibTaTe
nri(hy3MOHHBIX TTPOIIECCOB.

Kak wm3BecTHO, mopbl B OeToHe kiaccupuuupyercs mo pasmepy (4). Ilepas
rpyIma nop — yJabTPaMHUKPOIIOPHI C paguyCcCOM MEHbIIIE 50A°. B Takux nopax BOJa Ha-
XOJUTCS TOJ JNEHCTBUEM MOJEKYJSIPHO MOBEPXHOCTHBIX CHJI TBepaoi (asel. Bropas
IpyIa — MEKPOIOPHL ¢ paxmycom 50-1000A" (mepexonHsie), B KOTOPHIX 00BEM BOIBL,
HAXOJAIIeHCs] MO JEHCTBHEM TMOBEPXHOCTHBIX CHII TBEpIOH (as3bl, COM3MEPUM C 00-
UM 00BEMOM BOJIbI, 3aMOJTHSIONINE TOPHI OETOHA.

TpeThio rpynmy COCTaBISET MHUKPOIIOPHI C paarycoM Oosee 1000A° (0,1 MkM), B
KOTOPBIX OCHOBHOE KOJMYECTBO BOJbI, 32 MCKJIIOYEHUEM ajcopOupoBaHHOTrO cios. Ta-
KHE TOPHI SBJISIIOTCSI OCHOBHBIMH ITyTSIMHU NIEPEMEILIEHUS KUIKON U ra3000pa3HbIX (a3 B
o6erone. 3Hanne nuddepeHInaTbHON MOPUCTOCTH, TO €CTh PacIpeaeeHHs Top Mo pas3-
MepaM, M103BOJISIET OLIEHUBATh U CPAaBHUBATh CTPYKTYPY LIEMEHTHBIX MaTEpPUaAIOB pa3HO-
ro Buza. [lpu 3ToM HE0OXOIUMO YUUTHIBATh HE TOJBKO pacHpejaesieHue Mmop Mo pasme-
pam u Gopme, HO U 1O XapaKTepy MOPUCTOCTH (3aMKHYTasl, KalWIIspHAst U CKBO3HAs).
B cTpykType eMEHTHOTO KaMHS CYIIECTBYET 15 OCHOBHBIX THUIOB KaNWJUIAPOB pa3sHOU
(dbopMBbI, KOTOpPBIE MOTYT OBITH OOBEIMHEHBI B 5 TPYII, KaXaast U3 KOTOPBIX XapaKTepH-
3yeTcsl ONpeNeNIeHHBIM BUAOM MEeTeIb THcTepes3rca B IMpollecce KamuUISIPHOW KOHICH-
camuu [2].

OO0001IEHHO MOXHO TPEICTaBUThH JIBa THIA HCXOJHBIX CTPYKTYp LIEMEHTHOTO
KaMHS: TIOpBI pa3fesieHbl TBepaoil pa3oil U SABISIOTCS M30JIMPOBAHHBIMH, MOPHI Mpe-
CTaBJIAIOT cO0OM KaHaIbl Pa3IMYHON CTENEHU U3BWIMCTOCTU. B CTpyKkType nmepBoro Tu-
na Mophl pa3nuyaroTcs Mo pasmepy u Gopme, UX «aCCOPTUMEHT» M 001lee YHCIIO MOTYT
ObITh pa3HbIMU. CTPYKTYpbhl BTOPOIO THUIIa MOTYT MMETh pa3Hbli 00bEM MOp, BCEBO3-
MOKHBIX Pa3MEpPOB B AMAMETPE. Y UUTHIBAS CIIOKHOCTh CTPYKTYPHI IEMEHTHOTO KaMHsI 1
pOJIb B 3TOH CTPYKTYpE MOBEPXHOCTHBIX CHJI, MOXKHO NMPEJOCTABUTh T€ U3MEHEHUS, KO-
TOpBIE MPOUCXOMAST C KAMHEM B Cllydyae MU3MEHEHHs TeMIIepaTyphbl U BIAXKHOCTU OKpY-
JKAIOILIEH Cpebl.

Jlns monmydeHUs KOJMYECTBEHHON XapaKTEPUCTUKH BIHSHUS MPOHUIIAEMOCTH
LIEMEHTHOI'0 KaMHsI Ha ero Koppo3uoHHYI0 cTOUKOCTh Ha ['TC TB Oblu cHATHI 00pa31bl
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¢ koHCcTpyKumit mexay [1K14+00 — [1K 24+50, a takke ¢ HmkHero 0beda BogocOpoca
Ha riyouHe 15 M oT oTMeTkH rpeOHs MIOTUHBI (96,5 M), KOTOpbIe HaXOIUIUCh B pa3-
JUYHBIX YCIOBUSX OKpY’Karolled cpensl u Temmeparypbl (BiraxxkHocTb W=100-90%,
t=+20"C — 15°C) u umenn pa3IMyYHbIe CPOKH CIIy’)KObI C MOMEHTa BBOJAA B JKCILIyaTa-
IUIO.

Hampumep, o6pasipl, CHATBIE C BepXHEro Obeda, HAXOAUIUCH B IKCIUIyaTallUuU
6onee 50 net, a 6eToHHbIE 00pa3Lbl U3 HIkHero oveda ([1K23+00) naxoamnuce B 3Kc-
IUTyaTanuuy npu BiaxxHoctu W=60-90 % un t=+30°C — 25°C B Teuenue 45 rer.

OU3NKO-XUMHUECKUE XapaKTEPUCTUKHU OETOHHBIX 00pa310B HE3ABUCUMO OT CpO-
Ka 9KCIUTyaTallud UMEIOT Pa3iIu4HbIe CTPYKTYpHbIE U3MEHEHUS.

CpaBHUTENbHBIE XapaKTEPUCTUKH HATYPHBIX 00pa3IOB COMOCTABISIUCH C OIbIT-
HbIMM JaHHBIMH JIaOOpAaTOPHBIX OETOHHBIX OOpPa3LOB-«OIM3HEIOB»  pPa3MEepoM
70x70x70, 100x100x100 mm B konuuyecTBe 20 MIT., U3TOTOBJIEHHBIX U3 OETOHA MAPKHU
M300, 4To COOTBETCTBYET MapKe IKCILTyaTUPyeMOro MaTepHaia.

[lonyuyeHHbIE ONBITHBIE AaHHBIE MO OMPENEIECHUIO BOJOMOIJIONIEHUsST 00pa3IoB
npuBeneHsbl B Ta0a. 1 u 2. CocTossHUE pa3pyLICHHBIX U COXPAaHUBIIUXCS OETOHHBIX 00-
Pa31oB COMOCTABIISUIM 110 BHEIIHEMY BUAY, BOJONOTJIOIIEHHUIO U TPOYHOCTH.

Taoauuna 1

Boaonornomenue 06pa3noB 6eToHA Pa3IUYHON CTeNeHN pa3pylIeHUs

Cpoxk Boaomnoraouenue,
XapaKkTepuCTHKA 00-
Ne pasna CIyXKOBI, CocTrosinue OeToHA (B mpoueHTax)
ro/bl 10 muH 10 yacos
1 Beronnsie 0Opa3ibl 50 JIETKO pa3pylleHbl, TOTEpH 6.4 8.7
IIK14+00 10 % (27 Mlla) ’ ’
B 30He nepemenHoro
YPOBHS
o
2 2.1. «Boa-BO3AYX» 50 Pasp ymeﬁpﬁﬁz)IS % (25,5 12,2 13,5
2.2. «BOZIa-BO3IYX» 47 Eglgglf; I(’;?P g LI{I/ICIIT{;; 15,3 16,0
o (21,
B 30He BosmHONOMA CuIJIBHO pa3pyIIeHbI
3 I1K23+00 40 10 32 % (20,0 MIla) 18,2 19.4

B kauecTBe XapaKTEpPHCTHUKH MPOHUIIAEMOCTH MPUHSTO BOJOMOTIONICHUE TOJ-
BOJHOTO OeTOHA HIDKHETO Obea BomocOpoca.

B 3aBucuMOCTH MEXy CTENCHBIO Pa3pyIICHUS W BOJOIOIIIONICHUEM OCTOHA U
XKeyne300eTOHa CYIIECTBYET OINpeClieHHAs 3aKOHOMEPHOCTh, HO OHAa XapaKTepPH3yeTCs
U3MCHEHUEM U CKOPOCTH BOJIbI, H TEMIICPATYPBI OKPYKAIOMIEH CPEIbI.

[To HOpMAaTHBHBIM JOKYMEHTaM H3BECTHO, YTO BOJOIOTJIONIEHUE HOPMAJIBHOTO
OeToHa M >Kelie300eTOHA Ha OCHOBE MOPTIAHMAIIEMEHTa HaXOAuTCs B mpenenax 6 % 1o
macce. BeToHBI, kene300€TOHBI M PacTBOPHI, HAXOJSIIMECS B HAYAJIBHON CTaauu pas-
pYILIEHHS, UMEIOT BOJONOTIIONIEHUE B ITpeaenax oT 6 1o 10 %.

Kak BumHO U3 Ta0i. 1 ¥ 2, BOJOTOMIONICHHE Pa3pyIICHHBIX OETOHOB COCTABJISICT
oomee 10 %, uro HemomycTuMo I THApoTexHU4eckoro Oetona (IIIHK 1.02.12.-04,
KMK 3.07.01-94).
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Tadauuna 2
Boaonorsanienue HATYPHBIX 00pa3oB
Cpoxk Boaomnoraouenue,
Ne XapakTepucTuka odpasna CIyXKOBI, CocTosinue 6eTOHa (B mpoueHTax)
roJbl 10 mun 10 yacos
. CHIKEHHE IPOYHOCTH
+
1 beron noasoaukrit [TK19+50 50 110 20 % (24,0 MTTa) 10,3 11,3
Beron wu3 xene300eToHHOH
5 | TUMTBL B 30HE MEPEMEHHOTrO 50 Pa3pymeno cunbHo, 13.8 14.7
YpOBHS B HHXKHEM Obede BoJO- 10 25 % (22,0 MIla) ’ ’
cbpoca
beTtoH oT BepTUKaJIBHOW CTEH- Pazpyueno cuiibHO
3 KM BoiocsinBa (HIKHUIT Obed) >0 10 27 % (21,0 MIla) 14,3 15,30
PactBop Ha rmybmHe 2 M, OT JIETKO pa3pyIieH
4 YPOBHSI BOJIBI 24 (22,0 MITa) 118 14,1

Ecau paccMoTpeTh CKOPOCTh MPOHMKHOBEHHUSI BJaru B TeJlo OETOHA, TO OHA Ha-
MHOT'O BBIIIE, YEM CKOPOCTb BOAOIOIVIOLIEHHUS IUIOTHBIX, Majl0 Pa3pyLICHHBIX KOHCT-
pykuuii TamkeHTCKOro BOJOXPaHWIMILA.

[Ipu npoBeeHNN PEMOHTHBIX pabOT Ha T€X YYacTKax, IJe ObUIM CHSTHI ONBITHBIE
o6pazusl (ITK15+00, I[1K14+00, ITK25+00, T1K25+50, [1K23+00) HeoOxoauMo mpHUTO-
TOBUTh OETOHBI C MOJUMEpHBIMU noOaBkamu, Takumu kak KC-B B konuuectse 0,1-
0,15 % no macce Bsxy1iero. Jljisi CHUKEHUSI BOJIONOTIIOIIECHHUS], YIIyUIIEHHUS] UCTUPAEMO-
CTU M CTOHKOCTH B ycnoBusix ObicTpoToka (IIK23+10) ToBapHBIi OETOH 115 pEMOHTHO-
BOCCTAHOBHTEIIBHBIX Pa0OT HEOOXOJMMO MPUTOTOBUTH C J00aBKOH THIPOPOOH3UPYIO-
el kpeMHuopranndeckon xuakoctu Mapku I'KXK-10 konnuectse 0,1-0,2 % no macce
BspKy1ero. [Ipu aTom, mpoyHOCTh MaTepuaina Oynet yBeiaudeHa a0 15 % ot ucxoaHoit u
9KOHOMHs LemeHTa coctaBuT 10 10 % no macce Bskymero. Ha ocHoBe HayuHO-
HCCIIEIOBATENBCKOW pabOTHI MOXKHO CIENATh CIEAYIONINE BIBOIBI:

1. HaTypHBIMH HCCIIEIOBAaHUSIMU ONpPENEICHO BIMSHHE BHELIHEH cpelbl Ha (u-
3MYECKHe ¥ MEXaHWYECKHE CBONCTBA OCTOHHBIX M KEIe300€TOHHBIX KOHCTPYKLHUH; yC-
TaHOBJICHO, YTO Pa3pbIXJICHHAs CTPYKTypa Marepuajnga BO BPEMs 3KCIUIyaTallud MMEET
HOTEPU MPOYHOCTH 110 22 % 1O CPaBHEHUIO C MIOTHBIMU OETOHAMU.

2. Jlns npunaHus AaipHeuien xuBydectu KoHcTpykuusam ['TC, momnexamumx
PEMOHTHO-BOCCTAHOBHUTEILHBIM pa00TaM HEOOXOIMMO TMPUMEHEHHE TOBApPHOTO OeToHa
¢ nonumepHbiMu no6aBkamu KC-B u I'KXK-10 0,1-0,5 % u 0,1-0,2 %, cOOTBETCTBEHHO,
JUIsl COBEPLIEHCTBOBAHUS TEXHOJIOTUU MPOU3BOACTBA PEMOHTHBIX paboOT B YCIOBUSX CY-
XOT0 KapKOro KJINMara.

3. OxumaeMplii TEXHUKO-DKOHOMUYECKUN dPPEKT OT MPUMEHEHHUs JaHHOW pas-
pabotku Ha 1 M> GeToHa oyner cocraBnsaTh 8000 cym, a TOAOBOM IKOHOMHUYECKUN -
dexr Ha 10000 M° coctasut 6 200 000 cym.

Jlureparypa
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Pa3pa0oTka TeXHOJOTHYECKHUX OCHOB U HETPAAULMOHHBIX
HCTOYHHUKOB 3JIEKTPOCHA0KEHUSI HACOCHBIX YCTAHOBOK
BEPTUKAJBbHOIO JPEHAXKA

Hxadapos H.I., [l:xxadapos A.H.

TamkeHTCKHUH HHCTUTYT HPPUTALMH M MeJTHOPALIUH

B Bemenun MuHHCTEpCTBa CENbCKOTO W BOJHOTO xo3diicTBa PY3 HaxomsTcs
2208 ckBakMH BEpTUKAIbHOrO ApeHaxa. Mx skcrutyarauus Tpedyet cBbiiie 2 Mipa KBT
4yac 3JEKTPOIHEPTUH, YIACIbHBIN pacXold 3JEeKTpuueckoi sHepruu coctasiseT 0,74 kBt
qac/M°. J{7is CPaBHEHHS - yAENbHBIH PACXOJ DIEKTPOSHEPrHH HA HACOCHBIX CTAHIUSX
Gouabwoii MomuocTH (630 KBT 1 Goxee) cocrasiusier 0,27 kBT uac/m’. Bmecte ¢ Tem, 110
BUJIOSITAM ATHU TOKA3aTeJIM CYLIECTBEHHO OTJIMYAIOTCS: TaK, Pacxo] 3JIEKTPOIHEPIUH Ha
1 M’ mogaBaemoit Bombl B JKM3aKCKOM BHIOSTE B 3 pasa 6oibiie deM B CHIpIapbHH-
ckom BuiosAte, B Hamanranckom — 6osee 6 pa3, Kamkagapsuackom Oonee 8 pas u T.1.

B Pecny6nuke Y36ekuctan paspabotana «l'ocymapctBenHas IIporpamma me-
JMOPATUBHOTO YIyUIIIEHUs opolnaeMbix 3emens Ha 2008-2012 m» [1].

B HBIHEMIHUX YCIOBUSIX, KOT/Ia OOMbIIAas YacTh BO3AYUIHBIX M KaOENbHBIX JTUHUN
3JEKTpONEpesaun, TpaHCPOPMATOPHBIE MOJICTAHIINH, JIEKTPOHACOCHI C COOTBETCTBYIO-
MM TOABOJSIIMMH U OTBOJSALIMMU KaHAIaMH, TPyOONpOBOALI U JIp. TpeOYyIOT pa3pa-
00TKH 5HEProd3PGEeKTUBHBIX CIIOCOOOB U YCTAaHOBOK, 00€CIICUMBAIONIUX PAllMOHATHHOE
HCTIOJIb30BAHUE JIEKTPOIHEPTUH |2, 3, 4].

OnepaTuBHBIN BBOJ MPEIaraéMoil CUCTEMBI AJIEKTPOCHAOKEHUS M OCYLIECTBIIE-
HUE BEPTUKAJIBbHO-TOPU30HTAIBHOTO U JIy4EBOTO JpPEHa)ka — CUCTEMBI MMOJAaYU BOJIHBIX
pECYpCOB B HANpPABICHUH IMPOTUBOINOJ0KHOW KOJUIEKTOPHO-APEHAKHON CETH, a B CIIy-
yae HEOOXOJUMOCTHU IyT€M CMENIMBAHUS UX C MPECHBIMU BOJAMU MO3BOJIUT JOOUTHCS
yJIy4IIEHUs] KaueCTBa OPOCUTENBHBIX BOoA. OTMeTHM, 4TO Oosiee 65 MPOIEHTOB 3eMeEIb
M0 pecnyOiuKe SBISIOTCS METHOPATUBHO HE 0JaromojiydHbIMHU, Oosee 85 MpOIEeHTOB
NPUBOJHBIX 3JIEKTPOJIBUTATENICH U HACOCOB (PU3UYECKU M MOPAIBHO yCTapesH, UCIIOJIb-
30BaHUE JICKTPOIHEPTUHU HEIb3sI CUUTATH dP(HEKTUBHBIM.

Teopus u mpakTHka OCBOCHHUS IIEIMHHBIX 3eMenb B PecrnyOiinke mokasaiu, 4To
co3JaHHe U TOJJepKaHUE ONTHUMAJIbHOTO MEIHOPATUBHOIO pEKMMa BO3MOXKHO C HC-
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II0JIb30BAHMEM BEPTHKAIBHOI'O JpEHa)Xka B COYETAHUM C FOPU30HTAIbHO-HAKJIOHHBIM U
JY4YeBOT'O JIpeHaXka C pa3BUTON KOJIJIEKTOPHO-ApPEHaXHOU ceTbto [5]. s oueHku kave-
CTBa OpPOCHUTENbHOM BonbI pa3paboran ['ocynmapcrBenHslit cranaapt ['OCT-171203-90
«Oxpana npupoasl. Kpurepuu u nokasaTesn KauecTBa BOJbI sl opolieHus». B cooT-
BETCTBUU C 3TUM CTaHJApTOM HOPMHUPOBAHHUIO B OPOCUTEIBHOH BoJe moaiexar 14 pas-
JUYHBIX TSKENbIX METaJJIOB, MEeCTULUABI, HUTpaThl, Gocdartsl, peHons u ap. B espo-
NEeHCKUX CTpaHaX HCMOJB3YIOT KpuTepuil ¢utorokcuuyHoctd, a B CIIA pa3paboTaHbl
HOpMBI 10 18 anemeHTam, B ToM yucie no 11 tskensiM MetamiaMm. B ycnoBusx Y30eku-
cTaHa HauOoJyiee TOKCUYHBIMHU SIBIsAIOTCS aHUOHBI C/ u SOy, cBsizaHHbIe ¢ Na u Mg.

OOBbeKTOM HcchneoBaHMs U pa3paboTOK SBISAIOTCS PETYJIUPYEMBbIE AJIEKTPONpPHU-
BOJIbl KaK NIEPEMEHHOI0 TaK U MOCTOSIHHOTO TOKA HACOCHBIX YCTAHOBOK BEPTUKAJIBHOIO
JpeHaxa.

Lenp paboThl — gaTh KPUTHUUECKUN aHAIU3 COCTOSIHUS CUCTEMbl BEPTUKAIbHOTO
JpEeHa)ka U Ha OCHOBE pa3pabOTKU TEXHOJIOIMYECKHX OCHOB U MPUMEHEHHUs HEeTpaaulu-
OHHBIX HUCTOYHUKOB 3JIEKTPOIHEPIUU — COJIHEUHOMN, BETPOBOM, HOBBIX TOIUIMBHBIX 3Je-
MEHTOB, a TaK)K€ aBTOMAapaMETPUUECKON CHUCTEMbI YIPaBIEHUS U 3alUThl HACOCHOM yc-
TaHOBKHM BEPTUKAJIBHOTO JPEHa)ka MOArOTOBUTh OOOCHOBAHHBIM MaTepHal Ha MepClek-
tuBy a0 2012 roaa.

3ajava — yJydllIeHHE MEIHOPATUBHOTO COCTOSIHHS MOJIMBHBIX 3€MeENb, BOCCTa-
HOBJICHHE KOJJIEKTOPHO-APEHAXHBIX CUCTEM, PEKOHCTPYKIHUS HACOCHBIX CTAHLMMH, IO-
BBIIIIEHUE HAJIEKHOCTH HACOCHBIX YCTAHOBOK CUCTEMBI BEPTUKAIBHOTO APEHAXKA.

W3BeCTHO, YTO B €CTECTBEHHBIX YCIOBHUSAX Ha XOPOILIO APEHUPOBAHHBIX TEPPUTO-
puax GOpMHUPYIOTCS BBICOKOIUIOAOPOAHBIE HE3aCOJIEHHbIE MOYBBI IPHU OJIaronpusTHOM
THAPOTEPMUYECKOM PEXUME U NMPUPOJHBIM CaMOPETYJIHPOBAHUEM OOECIeunBaeTcs Ol-
TUMaJIbHBIN TpoLecc MouBooOpa3zoBanus. Bmecte ¢ TeM, Ipu OpPOLIEHUH NIOYB 3TU MPO-
LIECCBHI 3a CUET «UYEJIOBEUECKOro (hakTopay 3HAUUTEIbHO YXYIIIAI0TCS.

D¢ dexTuBHOCTH pa3pabOTOK ONMpEAeNsIeTcs TEM, YTO HUCKIIOYAETCS CTPOUTEIb-
CTBO JOPOTrO CTOALIEH TpaJAMLMOHHOW JIMHUU 3JEKTpOIepeaun U TpaHC(HOPMATOPHBIX
nojctaHiuil. B kauecTBe mpumepa MOXKHO MPUBECTU 00pa30BaHUE CUCTEMBI 03ep ApHa-
cail, Ty3kaH 1 Op., KOTOpas Ha CEroJHs ABJSETCA CAaMOM KPYITHOW CHUCTEMOU 03€p B pec-
nyonuke. [lo coctossauio Ha 2004 rox 6onee 180 twic. ra 3emens B Jlkuzakckom u Ha-
BOMIICKOM BHJIOSiITaX 3aToIuieHbl. [loa Bogol ocTainuch NeCATKH KMIOMETPOB J1OpOT, ra-
30TpyOOTPOBOIBI, IMHUHU AJIEKTpONEpeadl U TpaHC(HOPMATOPHBIE MyHKTH U 1p. Exe-
roaubiit yuiep6 cocrasmisiet 6onee 700 maH. mommapoB CIHIA (manubie AphHacaii TUA,
2005).

B cBeTe M30)KEHHOTO OTMETHM, YTO B 3JIEKTPOIHEPIeTHUECKON CHCTEME COOT-
BETCTBYIOIIUM PEryJMpPOBAaHUEM BEIMYMHBI OTEHIMANA y3Ja B CETH, IPU HEOOXOIUMO-
CTH U3MEHSIOT HalpaBJIEHHWE MOTOKA MEepelaBaeMOi 3JEKTPOIHEPTUuH, YTO AHATOTUYHO
npolieccaM BOCXOISIINX U HUCXOJSAIIMUX MOTOKOB BOJbI B TUAPOMEINOPATUBHON CUCTE-
Me, T.e. B oOuieil reorpaguyeckoil cepe — B COBOKYITHOCTH B3aMMOCBS3aHHBIX U B3a-
UMHO BIIUSFOIIINX aTMocdepsl, TuTochepsl, THIpochepsl 1 Ornocdepsl, rae B 000uX CITy-
qasgx MPOUCXOAUT OOMEH PHEpPruei 1 MepeHoc BEIIeCTB MEX/y COCTABHBIMHU UX 3JI€MEH-
TaMH.

B apunHoii 30He 0IHUM M3 IVIaBHBIX (PAKTOPOB, OMPEAEIAIOUIUX YPOBEHb II0J0-
pOnMs TOYB, SIBJISETCS UX BOJHO-CONEBOU pexuM. [loaTomy pazpaboTrka 3¢ (heKTHBHOTO
METOJ1a ONTUMAJIBHOTO PETYJIMPOBAHUS COJIEBOI'O pEXHUMa 3aCOJICHHBIX MOYB OblIa U OC-
TaeTcsl OJHON U3 OCHOBHBIX 33/]1a4 PACCOJIUTEIbHON METUOPALINH.

31ech OTMETUM, YTO 3@ BCIO HUCTOPHIO HAyYHO-IPAKTUYECKOTO M3YUYEHHUs 3aCOJICH-
HBIX TIOYB OBLIO MPEAJIOKEHO MTh KOHLENUUN PEryJIMpPOBaHUS BOJHO-COJIEBOTO PEKUMA
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nouB. He BHuKas B mojapoOHOcTH, oTMeTuM, uyTo KoHuenmus ontuMu3anud BOJHO-
COJIEBOTO peXHMa MOAJIEPKUBAETCSA OOJIBIIMHCTBOM MEIHOPATOPOB, U YUEHBIX M MPAKTHU-
KOB.

Crnenyet 0cobo 3aMeTHTh, uTO akafgeMuKkoM X.D. Pa3p1oBBIM B 00JaCTH 2IIEKTPO-
OHEPTeTUKHU BIIEPBBIC OBLI pa3padOTaH M BHEIPEH Ha OOJBIION AIIEKTPOIHEPTETUUECKOM
cucteme ObiBiiero Coro3a METOJ ONTUMHU3ALNN ANEKTPOIHEPTETUUECKON CUCTEMBI ITyTEM
ydeTa U PEeryJHpOBaHMs Y3JIOBBIX MOTEHIIMAJIOB, YTO HAILIO LIMPOKOE NPUMEHEHHE Ha
MPAKTUKE AJIS1 ONTUMHU3AINU PEKUMOB CUCTEMBI.

Ucxonst 3 anamorum snektpuueckux BennuuH (2.[].C., TOK, HampspKeHUE, KOM-
TUIEKCHBIC — AaKTUBHBIM, MHIYKTUBHBIN U EMKOCTHON COMPOTHUBIICHUS JIMHUMN AJIEKTporepe-
Jlaud ¥ Harpy3oK) M THJPaBIMYECKUX, BEPHEE AIEKTPOTUIPOTEXHUUYECKUX BEIUYMH (Ha-
MOp, Pacxoj, dIEKTPOHACOC, HATIOPHBIN U MOJAIOIINE TPyOOIPOBOABI C COOTBETCTBYIOIIH-
MU THJIPOCONPOTUBICHUAMU U HAKOHEL MOYBOTPYHT C MU3MEHSIOLUIMMUCS KOMIUIEKCHBIMU
COMPOTUBIICHUSIMU — UX peajbHble TUAPOTEXHUYECKUE MapaMeTpbl) HAM IMPEACTaBISAETCS
11€J1€C000pa3HbIM COBMECTHO CO CIELMAIUCTAMU — FHIPOTe0IoraMu, THAPOMEINopaTopa-
MU, 3KOJIOTaMH, MOYBOBEIAMHU M JIp., U3YUYUTh BO3MOXXHOCTH HCMOJIB30BaHUS 3(dekTa
«KOHYCOB BbIHOCa». [Ipy 3TOM 0TMETUM, YTO Psii KOHYCOB BbIHOCA ObUIN YHUUYTOKEHBI U3-
3a 00pa3oBaHuUs CUCTEMBI 03ep AWAapKyib, Ty3KaH u Jp.

B Hacrosimmee Bpemsi pa3paboTKa BOIPOCOB pa3MEIIEHUsI HOBOW CHCTEMBI BEPTH-
KaJIbHOTO JIpEHa)Xa M IPYTUX CUCTEM, HAMPUMEP CHUCTEMBbI Ty4EeBOTO ApPEHa)ka, HAKJIOH-
HO TOPU30HTAJIbHBIX CUCTEM BOJIONOAAYM, UX YIIPABICHHUE a TAK)KE 3alUTa JIEKTPOIBU-
raTtesneil SBNAIOTCS Hauboyee aKTyalnbHBIMHU [6, 7].

OTMeTHuM, YTO OOIMIMPHBIN KJACC YCTPONUCTB SHEPre€TUKH, aBTOMATHUKH MPOMBILI-
JIEHHOCTH, CEJIbCKOTO M BOAHOTO X035KCTBa TPEOYIOT MOCTOSHHOTO 3HAUYCHUSI TTUTAIOIIE-
ro TOKa MNpU U3MEHEHUU COMPOTUBIIEHUS HArpy3Ku B IIUPOKHUX Mperenax. M3menenue
CONPOTHUBIICHHUS TPU ITOM OOYCIOBIMBAETCS, TEXHOJIOTMYECKHUMHU OCOOCHHOCTSMH B
HuX. B kauecTBe mpumepa MOXHO yKa3aThb Ha YCTPOICTBA, UCIOJIb3YIOUINE 3JIEMEHTHI C
KpyTOMaJaronieil BOIbTaMIIEPHON XapaKTEPUCTUKON, HAPUMEpP — ra3opaspsIHbIe JaM-
bl BBICOKOTO JIaBJICHMS, ILIEJIOUYHbIE U KUCIOTHBIE aKKyMYJISITOPHI, IIUPOKO MCIOJIb3Ye-
MbI€ B arpONPOMBINIJIEHHOM KOMILIEKCE.

3agava MmojAjAepKaHUs HEU3MEHHON BEJIMYMHBI TOKA HE3aBUCUMO OT M3MEHEHUS
napaMeTpoB Harpy3kd MpH MUTAaHUU MPUEMHHKOB TOKA OT HCTOYHHUKA HAMPSKECHUS
0OBIYHO pelIaeTcsl MyTeM BKJIIOYEHUS PA3IUYHOTO POJa CTAOMIM3UPYIOLUIUX YCTPOUCTB.
OnHAKoO CII0OXKHOCTh YCTPOMCTB — CTAOMIM3aTOPOB KOMIICHCAIIMOHHOTO THMA, Y3KHUI
JMarna3oH mapameTpoB, IPH KOTOPOM BO3MOXHa paboTa mapamMeTpUUECKUX CTaOMiIHu3a-
TOPOB OTPAaHUYHMBAIOT UCTIOIB30BAHUE UX B PSAJE YCTPOHCTB.

I'opazno skoHOMHUHEE, MpoIIe U HaJexHee 3a7ady cTaOuIu3aluud TOKa MOXKHO
pEeIINTh TPUMEHEHUEM aBTOMapaMeTpUUecKoro mpeoOpa3oBaTesi HCTOUHHUKA HaIpsixKe-
HUS B UCTOYHUK TOKA -OCHOBY CXEMBI U TEOPUM MOCTPOEHUS KOTOPOTO COCTABIISIET He-
JUHEHHas 3JeKTpodeppOMAarHUTHAS LEMb-MOCIEI0BATEIbHBIN KOHACHCATOP M HACHI-
nIaronuics Tpancopmarop.

Onnodaznas cxema mpeoOpaszoBartens MpecTaBlieHa Ha puc. 1.
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Puc. 1. Ognoda3zHas 3jieKTpUUYeCcKas cXxeMa aBTONAPaAMETPUYeCKOro
npeodpa3oBare/isi HCTOYHMKA HANPSIKEHUs B HCTOYHUK TOKA

JIns 5TOM CXeMBI CIPABEIIIMBBI CICAYIOIINE YPABHCHUS:

u,=ri, + ay, +éji,dt+um)
dy .
_thzrzlz+u2 (1)

Lw, + Lw,=1,w,

3€CHh U= UyaxcSINOt - HATIPSOHKEHUE CETH, W1, W2, T'1, T2 — YUCJIO BUTKOB U aKTHB-
HbI€ CONMPOTUBICHHUS 0OMOTOK TpaHchopmaTopa, i, 1z, ip - TOKH COOTBETCTBEHHO Tep-

BUYHOM, BTOPMYHON M HaMarHW4YMBAalolleH 1eneil Tpancdopmaropa, i/, u i/, - moro-

KOCIIEIIJIEHHS.
[IpumenennemM mMeToga KOMIUIEKCHBIX aMIUTUTY JJIsl MPUBEICHHON CXEeMBbI MOJTY-
YeHa CJICAYIONIAas CUCTEMa YPaBHEHHH JJIs1 TOKOB:

I,=-jU,(M+NU;)
U, _ U,

72:;%” " Z(cosa— jsina) (2)
£1 =£u +lz :UT|:;(COSOl—jSin0!)—j(M+NU4T):I
rne [,,[,,I, - TOKM LeNMH HaMarHWYMBAHWs, HArPy3KH W IMEPBUYHOHN LEMH

TpaHcpopmMaropa; j=+—] - MHAMOE YHCIIO. I,=1,=MU, +NU; - yIUTBIBACT HCIH-
HEHHOCTD IeTTM HaMarHWu4uBaHus TpaHcdopmaropa. 3aecb M u N — k0o3pduUIIneHTH ar-
IPOKCUMAlMK BOJIBTAMIEPHOM XapaKTePUCTUKHM HACBINIAIOLIErocsl TpaHC(hopmaropa.
Hanpsixenne na xongencarope U . = I(—jx,. ), Xc — EMKOCTHOE COPOTHBIICHHE.

W3 ycnosus paBHOBecUs HanpsukeHu U, =U . + U,

YCTaHOBIIEHO, YTO NP BBINIOJHEHUH YCIOBHS

x.(M+NU/)=1 3)
BEJIMYMHA TOKA HArpy3kH [, HE 3aBUCUT OT BEJIMYMHBI CONPOTUBIICHUS HAarPy3KHU.
B oTHOCHUTENBHBIX €AMHUIIAX TOK PACCUUTHIBAETCS 110 GOpPMYyJIE:

L, =Un(1-U; Jsina+/1-Uin’(1-U; )’ (1 -sin’ &), (4)
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Loy =Y s u=Nz U

2% T* pes T pes

rae , I — K03} UIMEHT HEITUHEHHOCTH
2pes Tpes

BHEITHEH XapaKTEPUCTUKH MpeoOpa3oBaTesi — T.. aBTOMapaMeTPHUIeCcKOro mpeoodpas3o-

BaTCJId UICTOYHUKA HANIPAKCHUA B UICTOUYHUK TOKA.

PacuetHast BHENIHSS XapaKTepUCTHKA IPEICTaBIIEHA HA PUC. 2.

UQ* *

.0 r
08 F

-

0,6 |

04 L

0.2 r

1 1 L L .

0 02 04 06 08 10 I,

Puc. 2. Baemnsist xapakrepucruka U, = f(1,, ) npeodpasoBarens

N3 puc. 2. cienyer, 4To Ha BHEIIHEH XapaKTEPUCTUKE UMEETCA JBAa yCTONYUBBIX
ydJacTka:

1 - MPaKTUYICCKU HCU3MCHHAA BCJIMYNHA TOKA HAI'PY3KHU — 12*

2 — y4acCTOK C HEU3MEHHBIM HampsixkeHueM — Uy«

I/ICXO,Z[}I U3 OTHX HOJ'IO)KCHI/If/'I, npegyaracTes OnpeaciiuThb KOB(i)(I)I/II.II/IGHTBI aIl-
MPOKCUMALIMH IO CIEAYIOUUM (opMyiam:

e (5)

VA U 1

C pes T pez ™ pes 2 pes

OTmernM, 4TO pacueT MapaMeTpOB HACBIIIAIOIIErocs TpaHc(hopMaTopa IPOU3BO-
JUTCS 110 U3BECTHOM U3 JIUTEPATYphl METOJUKE C YUETOM IMOJIYUYEHHBIX 3HAUEHUH KO3 (-
¢unrentoB M u N. Pacuer BeimpsamMuTenst B mpeoOpa3oBaTeisxX ¢ BHIXOJOM Ha MOCTOSH-
HOM TOKE ITPOU3BOJUTCS TAKXKE IO U3BECTHOM METOJUKE.

Ha 6a3e u3noxeHHOTO HaMU pa3pabOTaHbl U MPEABAPUTEIHLHO UCIIBITAHBI MAKET-
Hble 00pa3Lbl yCTPONCTBA 3apsiia aKKyMYJISTOPHBIX OaTapeil oT BETpOBOro HETpaaAMIIU-
OHHOT'O UCTOYHMKA HAIPSKEHUS.
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Ha puc. 3. npeacraBnena 610k-cxema yCTpOWCTBa.

1 > 2 > 3 > 4 > 5 > 6

Puc. 3. biiok-cxema ycrpoiicTBa

1-BeTpoBasi JIEKTpUUYECKasi CTAHLUS. 2-BBITPSAMHUTENb (0HO(A3HBIN U Tpex(dazHbIe
BapHaHThI). 3-CBUHIIOBO-KHCJIOTHAs aKKyMyJIATOpHas Oarapes. 4-MOTOP-3JIEKTPHUECKUI
JBUTATEJNb IOCTOSIHHOIO TOKA. 5-MaXOBUK - HAKOIUTENb SHEPTUU. 6-HACOCHBIN arperar

Ha puc. 4. npeacraBieH BapuaHT yCTAaHOBKH C BBIXOJIOM Ha IIOCTOSIHHOM U Iepe-
MEHHOM TOKax C peryJupyeMoi 4acTOTOW BpAallleHHs 3JIEKTPOABUIATENS MEPEMEHHOIO
TOKA.

Sapan acHM TOREMHE

Y
L=}

A
1

Y
N

Puc. 4. Biok-cxeMa yCTAHOBKH € peryJiHpyeMoOil 4acTOTO# BpaleHHUs
3JIeKTPOABUT ATEJIA

1- BeTpoBas M AM3EIbHAS dJIEKTPUUIECKas CTAHIUSA; 2- BRIIPAMUTENb; 3- aKKyMYyJISITOpHas Oatapes,
3apsI KOTOPOI OCYIIECTBIACTCAS aCHMMETPHYHBIMU TOKaMH IPSAMOT0 U 00paTHOTO
HaIpaBJIeHUS U PAa3INYHBIMU X COOTHOLICHUSIMHU IO BPEMEHU; 4- 3JIEKTPOIBUTATENb
MOCTOSIHHOTO TOKa; 5- MaXOBUK (HAKOIUTEIN MEXaHHUUECKOH SHEPTHH);

6- UHBEPTOP-IIPE0OPa30BaTENb MOCTOSIHHOTO TOKa B IIEPEMEHHBII C PEryJIupyeMoi
yacrotoi (f<50 ') muist obecrieueHus IIaBHOTO MyCKa 3JIEKTPOABUraTellsl HAcoca;
7-311€KTPOJIBUTATEIb.

Pazpaboran BapuaHT CXeMbl C MaXOBUKOBBIM IPUBOJOM C YacCTOTOW BpallleHUS
MaxoBHKa 10 12 Teic. 06/MHH. [l MCIOIB30BAHUS SHEPTHH MOCIEIHETO TOTOTHUTEIb-
HO IpeaycMaTpuBaeTCsi yCTaHOBKa penykropa. M3noxeHHble pa3paboTKu MpeaBapu-
TEIBHO UCTIBITaHbl HAa Pu3nueckoit monenu kadeapsl «HacocHsie yctanoBku» TUVM.

B 3axnroueHune oTMETHM, YTO 3THU pa3pabOTKH OCYIIECTBIISIIOTCSA MO MpOorpamme
Hay4HO-uccnenoBaTenbckux pabotr TUMM mno noroBopy ¢ MUHUCTEPCTBOM CEIBCKOTO U
BoaHoro xo3sicrea Ha 2009-2010 rozawl.
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YK 626/627.624.15(083)

YcTaHoB/IeHHE KPUTEPUEB 0€30MIACHOCTH OCHOBAHMS
TUAPOTEXHUYECKUX COOPYKEeHHU I

HHaayaunos 1. T.

HMucTutyT BoAHBIX npodaem AH PY3

AHanu3 HEKOTOPHIX aBapWil IUIOTHH IMOKa3all, YTO B TOCJIEIHEE BPEMS y4acTH-
JUCH CIIy4au pa3pylLIeHHs TUIOTHH U3-32 OTCYTCTBHUS HAyYHO-OOOCHOBAaHHBIX PEKOMEH-
JaIil 10 YCTAHOBJICHHUIO KPUTEPHEB 0€30MAaCHOCTH WX OCHOBAHHM, B YaCTHOCTH, JUISI
IJIOTHUH, OCHOBAHUS KOTOPBIX CJIOXCHBI U3 AJUTFOBUAJIbHBIX oTioxkenui. Hanuaue B co-
CTaBe IPyHTa OCHOBAHHH IUIBIBYHOB CO3/1a€T OOJIBIION PUCK JIJIsi 0€301MaCHOCTH IUIOTHH,
Ha UCCJIEA0BaHUE BOIIPOCOB PAaBHOBECHS M JIBM)KEHMS IUIbIBYHA (IPYHTOBOM CMECH) Ha-
MpaBJieHa HACTOAIIas padoTa.

ITocranoBka 3anaum. IIpeanonaraercs, 4yTo B cioe rpyHTa G, IPOHHULIIAEMOCTH
k,, a B rpyHTre G, NPOHULIAEMOCTb k, M UMEET MECTO HEPABEHCTBO k, >> k,. [loaToMy

BEepXHUH ciioif OpicTpo HamokaeT. [loj nelicTBUEM CUIIBI TSKECTH TUIOTUHBI U THAPOIH-
HaMHYECKOTO JaBJICHUS (DHIHTPAIIMOHHOTO TMOTOKAa BOJBI MPOUCXOIUT IEpeMEIIeHUE
IPYHTOBOM Macchl B TOPU30HTAJILHOM HalpaBlieHUH Ha cioe G, (puc. 1).



179

Puc. 1. PacueTHasi cxeMa IBHKYIIErocs CJI0si

[Ipennonaraercs, YTO BOJOHACHIIIEHHbII TPYHT B o0nacTu G, ABIAETCS yIpyroiu
Cpelol W, MONB3YSICh PEHICHUSMHU 3a/Jadyd O I[ITamie (MJIOTHHBI), PEIIeHHEe KOTOpOil
npuBeAcHO B [1], ompenenstoTcs: HAaIPsYKEHHOE COCTOSIHUE TPYHTOBOM MAacChl, KOMIIO-
HEHTHI TEH30pa HaMpsOKEHUs U TeH30pa AedopMmaluu, a TaKKe MepeMelIeHUs KaXI0i
YacTULbI TPYHTOBOM Macchl. PacueTbl IMOKa3bIBalOT, YTO HOPMaJIbHOE HANpPsKEHUE
P, >> {P ny} HaMHOIO OOJbIIE, YeM HAIPSHKEHUE 10 OCH X M KacaTelbHOE HaIps-

KCHUC B IINIIOCKOCTHU X, ). BCJ'IG,Z[CTBI/IG CUJI JaBJICHUA IIJIOTUHBI U HAIlOpa BOJBI ITPOUC-

xx 2

XO0OuT NCPEeMECIICHUEC, B OCHOBHOM, B TOPU30HTAJIbHOM HAIIPABJICHUHU.

PaccmoTpuM mpocreiiiyro MoJeNnb CKaTHs M IEPEHOC CI0s BOJOHACBILIEHHOTO
rpyHTa IOJ OCHOBaHMEM IUIOTUHBI. B 3agade o mramie (MJIOTUHBI) ONpPEENICHbI Mepe-
MEILEHHUs YacTHLl IPyHTOBOM Macchl, KOrja rpyHTOBas Macca HenojasuxkHa. I[IpoBenen-
HBIC PAaCYCThI MMOKA3bIBAKOT, YTO 00BeM ABUTAIOMICTOCA I'PYHTOBOT'O CJIOA IMPAKTHYCCKU
ne nedopmupyercst (&, +&,, + &, <107). B cBa3u ¢ 3TuM GyaeM paccMaTpuBaTh JBH-

KEHHE HEC)KMMAaeMO BOJOHACHIIIEHHON I'pyHTOBOM Macchl B o0nactu G, IIMHON CI10s
I(#) [2].

CocTtaBUM ypaBHEHME [BUKEHUS MJIS IIEHTpPa MacChl BOJOHACHIIIEHHOTO CJOS
IpyHTa TONIMHON 4, mupuHod b u mmunoit [(t) =1, +1'(¢). Torna ypaBHEHHEM [BHU-
YKEHUS TPYHTOBOW Macchl OyAeT

d(t
dlE )~ bhp, (H, - Hy)g - f, P, bL~ (L~ 1(1))p,bhg - p,l,h,gb~ 7. bl (1)

1
POk

rac. p,,pp,- IIOTHOCTH BOJBI U TPYHTA.

[10JIHOCTBIO BOAOHACKIILIEHHBIN TPYHT HE C)KMMAETCS U B JIEBOM YacTU ypaBHEHUS
(1) moxHo nonoxuts [(t) =/,. Torna ypaBHEeHHE IPUMET BUJ:

1) d21(¢ 0, P, L p, ) T,L
KOG _ gy Lo gat, - 1,) 4 1, —(L—lk*hk - @)
2 dt Pr prgh Pr Pr&

BBC,Z[eM 663pa3Meprle BCJIIMYNHEBI B BUAC:
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7, ﬁ(l)a l(t)=loﬁ(t), I=\/IT> lo :hﬁo: lk:loﬁk’ hk :ZOﬁk7 H, =loﬁ1, szloﬁz
g

Tornma ypaBHeHue (2) MpUMET CIASTYIOMUN BUT:

Koy p, P, L ~ A
o bg, Lt [H 2 ﬁ}ﬁm 6)
— Ps ﬁ f’"l’P}’)'L ; :£ ﬁ *ﬁ pg l
A prﬁo o :Orgl(f A Ly T ,O,—ﬁo @
é -1 r £
U pahf
RO _ g fioy+ (1, - 1) (5)

dr?

s pemenust ypaBHeHHH (5) ©MeeM CleAyIoNe HadaabHbIE yCIOBUS

f

dr

=0 ﬁ(O):l (6)

7=0

s pemieHust ypaBHeHHs (5) UCMONb3yeM ypaBHEHHE JUJISi CKOPOCTH JIBHIKEHUS
LIEHTPa MaccChl B BUJIE:

df) _d [dﬁ] _dfwy_df af _pdf _1 d@z

dr>  di|dr| dr  qfdr  df 2 dF

[IpoBenem npeobpa3oBaHue ypaBHEHUS, BBEJII HOBYIO (QyHKIIHIO f’ , TOTJ]a UMeeM
PaBEHCTBO

firy - @
dr
Torpa nocneaHee ypaBHEHUE IPUMET BH/L:

d*fr) _ 14y
ar’ 2 df7)

VYpaBHenue (5) npuMer BUL:

paszenss mo MepeMeHHbIM, MTOIyYUM ypaBHEHUE B BUJIE:

d(i) = &)+ 201, - 4, WE
()? = 2&F (7) + 41, - A)I(2) - 41, - 1,)&E —2a,1
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[TonyueHHoe ypaBHEHHE MOXHO HalucaTh B BUJIE:

i(0) =+ J& B () + 201 - 1)) - B —2011; - J1)E (7)

3/1ech BBEACHBI Oe3pa3MepHbIe, TIEPEMEHHbIE H TapaMeTpPhI B BUJIE:

. H,
) (R P A (8)

a, a, lO

YpapHenue (7) MOKHO HamucaTh B BUJIE:

fiz) = di‘;) = £JU@) - 1)@ +1, + 201 - 13| =
=+ U@+ (] - 15))2a, —1,(T; - 115)?

)

BBenem nepemeHHyt0
() =Ko)+ (4, - 1)
Torna 7(0) =& + (4, - 1)

3neck ypaBHeHHE (9) MpUMET BUA:

df7) =£\n’, —nidr2a, (10)

JUis MHTErpupOBaHMsl MOTYUYEHHBIX YPAaBHEHHUI NMPOBEAEM pa3/eieHue NepeMeH-
HBIX.

dt =+42.Ja, (1, -717) (11)

PemenneM MoOCTaBICHHBIX 3a7ad4, C YYETOM HMMEIONIUXCS PaCUETHBIX (HOpPMYII,
YCTaHOBJIEHA KPUTUYECKAsi Harpy3Ka Ha TPYHTOBYIO MacCy B TE€JI€ OCHOBAaHUS IJIOTUHBI.

Ecmu a, >0, 10 p,ghk > 7., Torma n’, >ne u Kr)>£. - B oTom ciydae Habmo-

JAeTCs TIOCTYIATeNbHOE JIBIJKCHHE BOJOHACHINIEHHONW T'PYHTOBOW MAacChl B CTOPOHY
HIDKHETO Obeda COOPYXKEHHS, YTO B MOCICIYIOIIEM MPUBEIET K BBHIIOPY TPYHTA OCHO-
BaHUs IUIOTUHBI (puUC. 2).

Ko)=E - (1, - 1))h(z fa,) (12)
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Puc. 2. U3MeHeHHe TPYHTOBOM MAacChl B TeUeHHE BPEMEHHU

Ecmn a, <0, 10 p,gh <7, torma n, <n, u Ko)<E, n; -nl, >0. - B nan-

HOM CJIydac OaBJICHUC IITaMIla U THAPOANMHAMUYCCKOC OaBJICHUC BOABI IPHUBCIACT K KO-
ne6aTean0My COCTOSHUIO BOAOHACBIMICHHOTO I'PYHTA OCHOBAHUSA IJIOTHHBI (pI/IC 3)

f(r)=ﬁo—ﬂﬁ2;f' th ,/(ﬁ(’;h)gt (13)

62.5-_
52+
B1.54
51-
EEI.E‘:
B0

595

] 0.5 1 1.5 2 2.5

2o

Puc. 3. U3MeHeHHe TPYHTOBOI MacChl B TeUeHHEe BPEMEHH

Ecmn a, =0, 10 p,ghk =7, Torna n2, =2 u f(z)=£. - B aTom ciyuae HaGuro-

JIAETCS HEYCTOMYMBOE COCTOSIHUE TPYHTOBOW MAacChl B TE€JIE OCHOBAHUS IIJIOTUHBI

(puc. 4).

K7) = 1(0) cos | 2|a, |z + 4,(1 - cos 2(a,7)) (14)
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Puc. 4. U3MeHeHHe TPYHTOBOI MaccChl B TeYeHHE BPeMeHH

Bwi6oo. 1lpu paBeHCTBE CHII, NEHCTBYIONIMX HAa TPYHTOBYIO MAacCy CO CTOPOHBI
BepxHero (/;) n HmwkHero 6nedoB (/,), HaOMOAaeTCs KoJaebaTeNbHOE JIBIKEHHE TPYH-
TOBOM Macchl B Teje IIOTUHBL. [Ipu MpeBBIIEHUU CHII, AEHCTBYIOIIMX CO CTOPOHBI
BepxHero O0nbeda (D;), mpoucxoauT HapyuieHue 0e30MacHOCTH IUIOTHUHBI, 00YCIIOBJICH-
HOE BBIITOPOM TPYHTA U3 €TO OCHOBAHUSI.
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YK 515.1

ITocTpoeHne ceTu cienUAJIbHbIX JUHUH
Ha TONOrpagu4ecKou MOBEPXHOCTH

XautoB B.Y.

THUUM

Cospemennsie ' MC-texnonoruu (SURFER, ArcGIS) — nporpaMMsl mocTpoeHus
nudporoit Mogenu penbeda (LIMP) - uMer0T MHOKECTBO METOOB MTOCTPOSHUS M aHAJIH-
3a MOBEPXHOCTEH, OCHOBBIBASACH HA PErYJISIPHON WIIM HEPETYJIApHOM BXOIHOHM 0asze naH-
HBIX JJISI MOJEIUPOBAHUS M IMOCIIEAYIOIIET0 MPOSKTUPOBAHUS B PA3IMYHBIX HMHXKEHEp-
HBIX 3a/1ayax. [Ipu 3TOM, OCHOBBIBAsICh HAa 3THX BXOJAHBIX JAaHHBIX — X,Y,Z KoOpAHHAT
BBICOTHBIX TOYEK OOBEKTa OpUTHHANIA - MOJeNupyeMas moBepxHocth [IMP paccmarpu-
BAaeTCsA KaK HEKOTOPOE€ MHOXKECTBO M HHTEPHOJSIUOHHBIM METOJOM IPOU3BOJUTCS



184

CIVIAKMBAHUE, YTO NaeT BO3MOKHOCTh BU3YyaJIM3aluu MOaeIu. Moaens BU3yaau3upyer-
Csl 1O MPOQMIBHBIM CEYEHHUSIM BJIOJIb oce X M Y, a Takke M0 JUHHUSAM TOpU3OHTaIeH
YPOBHS Z, UHTEPBAJ CEYEHUSI KOTOPBIX ONpEAeNsieT CyObeKT — IPOEeKTUPOBINUK (puc. 1).
BonpmMHCTBO MHKEHEPHBIX 3allad, CBA3AHHBIX C IMPOEKTUPOBAHUEM IOBEPXHO-
CTH JJIi CTPOUTEIHCTBA MH)KCHEPHBIX COOPYKEHUH, TPaJOCTPOUTENHCTBA, JIaHAIA(T-
HOM apXMUTEKTYpPHl, CEIbCKOX031HCTBEHHON MEINOpalliy CBA3aHO C aHAJIW30M U Ipeod-
pa3oBaHUEM TeOMETPUUYECKUX NaHHBIX Tonmorpadudeckoit mosepxHoctu (TII). TTocTpoe-
HUE ceTu crneuuanbHbix JuHUi Ha TII HeoOXxoaMMoO B mpakTuke mpoekTupoBaHus. Ha
COBPEMEHHOM YPOBHE UMEIOTCS CJIEAYIOLIUE TUIIBI CTPYKTYPHBIX JTuHUM TII:

- IpOUIIbHBIE CEUEHNUS;

- TOPU30HTAJIU OBEPXHOCTH (U30JIMHUH);

- JIMHUHY HauOOJIBIIIETO CKarta,

- IUHHS Bojopasaena (uHus Xpeora);

- TMHUSA TaibBera (BOJIOCIIHB);
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Puc. 1. Buzyaanzanus moanenu cpeacrsamu SURFER

Cospemennsie I IC-nmporpaMMbl IMEIOT BO3MO>KHOCTh aBTOMAaTH3aLUN TIOCTPOE-
HUS TPOQUIBHBIX CEUCHUN U TOPU3OHTAIBHBIX JIMHUHA MOBEPXHOCTH IO TPEIBAPUTEIIb-
HO 3aJlaHHBIM IIapaMeTpaM, HO HE HUMEETCs BO3MOXHOCTH aBTOMAaTH3MPOBAHHOTO IIO-
CTpOCHMS JMHHMH HamOOJBIIEro cKaTa, Bojgopasjena, TaabBera. OueBuaHoO, mpobieMa
COCTOUT B HEPEIIEHHOCTH ONpPEIeICHUI TaHHON TEPMUHOJIOTUH, YTO CO3aeT MPOOIEMBI
IpH MpOrpaMMUpPOBaHMM mocTpoeHus: naHHbeix JuHUE TII. TlocTpoeHue mpoQuIIbHBIX
ceyenuil u mzonuHui B 'MC-nporpammax paccMaTpHuBaeTCsl Kak IEpecedeHue MI0CKO-
CTU C HEKOTOPHIM MHOXXECTBOM — HMHTEPIOJISIIUOHHON MOBEPXHOCTHIO, 3aJJaHHON MaT-

puueit X, Y, Z naHHBIX.

Ecnu paccmarpuBate TII kak HEKOTOpOe€ MHOXKECTBO, TO CIEAYET yCTAaHOBUTH
OTpe/ieNIeHUs CTPYKTYPHBIX JTUHUN Ha 0a3e MOJMHOXKECTB, KJIaCCOB.
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Hna TII BeigeneHue ogHOrO KJjiacca MOJIMHOMXKECTBA OCHOBBIBAETCS HA YCIIOBUU
BbIZIesIeHHsT 0a30Boro kiacca. Cienyer onpeaenanuTh TOT 0a30BbIiM Kilace MOJAMHOXKECTBA,
KOTOPBIN BIOCJIEACTBUM OyJI€T OCHOBOM JJIsl BBIJICTICHUS APYTUX KJIACCOB.

Iloomnoacecmeo 1-20 knacca. Muoocecmeo TII umeem noomuod;icecmeo co6o-
KYNHOCMU 8cex mouex 00H020 ypoeus h (3nauenus Z), komopoe onpeoensiem 20pPU30H-
MAnbHYI0 NIOCKOCMb, NePecekanuyro MHONCECM8ad U 00pa3yiowyio ni0CKYI0 KPUgyio.

JlanHasg nmockas KpuBas Has3blBaeTcs Tropu3oHTanbHOW JuHued u I[UC-
MPOTPAMMBI, OYEBUIHO, OCHOBBIBAIOTCS HA TAHHOM OIPEEIICHUH MPU MOCTPOEHUH U30-
JIMHWH.

Heckonpko 371€MEHTOB MOAMHOXECTBA JAHHOTO KJIACCA COCTABIIAIOT HEKOTOpPOE
CEMEMCTBO. YCIOBHUEM CO3JaHUS CEMEICTBA SIBISCTCS:

hy — hy.1= h (const.),

YTO yCTAaHABJIMBAET apaMeTp — YPOBEHb IPOBEICHUS N30JIMHUH.

Iloomnosrcecmeo 2-20 knacca. Hnmepnonsayus mouexk, pacnoniodiCeHHvIX 8 ce-
Meticmee nooMHodNcecmea 1-20 Kiacca ¢ HAUMEHbWUM UHMEPBANOM MeHCO) VPOSHAMU
hy, o1y ..y hg 6871556 MCA TUHUEL, HA3bI6ACMOU «IUHUA HaubobUe2o ckamay [1-4], «au-
Hus naoenusy [4].

VYcnoBue «C HaMMEHBIIMM WHTEPBAJIOM» YCTaHABIMBAET HAMpaBICHUE HOPMAIU
MEX]ly IBYMsl YPOBHSIMU. Y ciioBue hy, hy.1y ..., hy yCTAaHABIMBAET MOCIIEOBATEIHHOCTD
HaIpaBleHUs] HOPMaJU B yOBIBAIOIIEM MOPSIKE.

Iloomnoswcecmeo 3-20 knacca. Mnmepnonsayusi modex, pacnonioHCeHHblx 8 ce-
Meticmee ROOMHOJIcecmea 1-20 Knacca 8 nonoACUMeENbHbIX 0y2ax MAKCUMATbHOU Kpu-
BU3HBL MeAHCOY YPOBGHAMU Nyy My_1y «.., g A671€MCA TUHUCL, HA3LIBAEMOU «B000PA30EIY,
«uHUsL xpeomay [4].

VcnoBue «B MOJTOXKHUTEIBHBIX JIyrax» BbIACIACT AyTH, HIEHTPHI KOTOPHIX MPUHAI-
nexat MHoxecTBy TIL.

hy, hyg, ..., hy — yclIOBHE TTOCTIEIOBATEIHLHOCTH JEUCTBUM.

Iloomnorxcecmeo 4-20 knacca. Hnmepnonsayus mouexk, pacnoiodCeHHbIX 8 ce-
Melicmee noOMHodcecmea 1-eo kiacca 6 ompuyamenbHulx 0y2ax MAKCUMAIbHOU Kpu-
8U3HbL MeAHCOY VPOBHAMU Mpy Rp.1y ..., hy 56715€mca TunUel, HA36I8AEMOU «B00OCIUBY,
«manveeey [4] (puc. 2).

YcnoBue «B OTpHUIATENBHBIX AyTax» BbIACNSET AYTH, IEHTPHl KOTOPBIX HE MpHU-
HaJiexxatT MHOKecTBY TTI, OHM pacriosoKeHbl 3a MpejiesiaMu MOBEPXHOCTH.

hu, hy gy ..., hy — TAKKE YCIOBHUE MTOCIE0BATEIBHOCTH IEUCTBUM.

Bomopasnen u TambBer SBJISIFOTCS YAaCTHBIMU CIyYasiMU JIUHUW HauOOJBIIETO
ckaTta. Beigenenue mogMHokecTB 3-ro0 U 4-ro Kitacca u3 MHoxkectBa TII BeImensdeT Tak
Ha3bIBAEMbIC 0COOBIC IMHUH TOBEPXHOCTH.

OcoOennocte 1. Boxsdssle cTpyH, pacnpenenssch NHO IIOBEPXHOCTH, BCeria
CTpEeMSTCS OT JUHUU BOJOpAa3eiia K JMHUU BoJociuBa [4].

OcobenHocTh 2. B y3nax n1MHMM BojOpa3zesa MOI'YT UMEThCSI TPU U OoJiee HOp-
MaJjy, HallpaBJEHHbIX K HUKHEMY YPOBHIO (puc. 2, Touka W).

Oco0ennocthb 3. B okpecTHOCTSX TajdbBera UMEIOTCS JTMHUU HAWOOJIBILIETO CKa-
Ta, IPUMBIKAIOIINE K HEMY U 00pa3yroliye My4yoK JUHUM (puc. 2 Touka S).
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Puc. 2. Oco0ble TMHUU TOBEPXHOCTH
1 — Bomopazaern; 2 — TansBer; 3,4 — TuHUNA HANOOJBIIIETO CKaTa.
W — nmepexpecTok TUHUN HauOOJIBIIETO CKaTa; S — My90K JWHUH HAauOOIBIIEro cKaTa.

Tak xkak TUHUM HAUOOJBIIETO CKaTa, MO CYTH, SIBIISIIOTCS TPACKTOPHUSIMHU JIBUXKE-
HUSI HEKOTOPOM MaTepuaibHOM TOYKH, TO BBIJIEJICHHE MOJAMHOXECTB MO BBIIICYyKa3aH-
HBIM OIPEICTICHUSIM CIIOCOOCTBYET BBIJICIICHHUIO IPYTOTr0, MATOr0 Kjlacca MOAMHOXKECTB.

Ioomnosrcecmeo 5-20 knacca. Mnmepnonayus mouex cemeucmea noOMHONCe-
cmea 2-20 kaacca (MUHUU HAUOONbULE20 CKAMA) 8 GblOPAHHOM NPOMEd’CYMKe 8peMeHl
A6A1eMCsl TUHUeU, HA3bI8AEMOU «IUHUSL USOXPOH ).

DTOT KJIacC TMOJMHOXKECTBA BBIJEISACT y3Jbl MUHTEPHOJSIIIMA HA JIMHUAX HaW-
OOJIBIIIEr0 CKaTa, MIPU ATOM YCIOBHUEM BBIJICIICHHUS SBISICTCS MPOUIECHHBIN MyTh MaTEpH-
aJTbHOU TOYKH 3a OMpEJEICHHBIA TPOMEXYTOK BpeMeHu. ClielyeT OTMETUTD, YTO HY>KHO
BBIOPATHh CTAPTOBYIO JTMHUIO ISl HAyada OTCUETa, KAKOBBIM SIBIISICTCS U30JIMHUSI BBICIIIE-
ro nopsiagka. Ecnmu paccmMarpuBaTh MaTepUalbHYIO TOUKY KaK HEKOTOPYIO MacCy BOJBI,
TO OYEBHJIHO JMHUS U30XPOH OMPEACIIUT JTUHUIO PABHOTO OOETaHUS BOABI MO MOBEPX-
HOCTH, YTO HamOOJIee BaXKHO MPH PEUICHUH WH)XECHEPHBIX 3a71a4, CBA3aHHBIX C MPOCKTHU-
pOBaHHWEM BOJOOTBOIAHOW CETH C MOBEPXHOCTH, OINpEeIeHUEM YYacTKOB, Hambosee
MOJIBEpraeMbIX BOJHOM 3PO3UHU U T.1. (puc. 3)
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Puc. 3. Iloctpoenue cetu cneunaiabHbix Junuii TII
N — kputnueckas Touka; W — nepekpectok; L — ropusonrtanu; L, — IMHUM HaUOONBIIETO CKATa;
L; — Bonopaznen; Ly — TanbBer; Ls — TMHUM U30XPOH;

[IMP, noctpoeHHass mo BhIlIE€YKa3aHHbIM clieualbHbIM JUHUAM TII, sBisercs
ITOJTHOLICHHO HH(i)OpMaTHBHOfI IJIs1 pCIICHUA pAda HMHXXCHCPHBIX 3aJad, CBA3AHHBIX C
MPOEKTUPOBAHUEM MTOBEPXHOCTH.
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YK 515.1

MN30XpoHHBII aHAJIHU3 TONOTPAa(PUUECKOH MMOBEPXHOCTH

XautoB B.Y.

TUUM

[IpuMeHeHre KOMIIBIOTEPHBIX TEXHOJIOTMHM B PAa3NMUYHBIX cepax AeATeIbHOCTH
JaeT BO3MOXXHOCTh HAYYHOT'O TMOJXOJa K PEUICHUI0 HEKOTOPHIX 3aad, KOTOphIE paHee
pelaguch NTPUMUTUBHO MU sMnupuueckd. OIHON M3 TakMX 3aJady B MPaKTHKE HMHXKe-
HEPHOTO TPOCKTHUPOBAHUS SIBIIACTCA T€OMETPUYECKass MOJENb Tomorpaduyeckoi mo-
BepxHOCTH (TII) Ha OCHOBE CTPYKTYpHBIX JIMHUMN, KAKOBBIMH SIBJISIOTCSI — FOPU3OHTAIIH,
JVMHUHM HaOOJBIIETO CKaTa, TUHUHU BOJOpPA3/eiia, TAIbBETH U JUHUN U30XPOH — PABHOTO
noOeranus. JlaHHasg TreomMeTpUyeckas MOJeNb IOBEPXHOCTH JlaeT HHXKEHepy-
MIPOCKTUPOBIINKY HanOoJiee MOTHOLIICHHYIO HHPOpMAIUIo 0 penbede mpu BEIOOpE Mpo-
exkTHO nmoBepxHocTH (I1I1) ansg 3agau menuopanuu.

[Ipennaraemast reomerpudeckas monaens TII mocTpoeHa ¢ NMpUMEHEHHEM BO3-
moxkHocTeil CAIIP u Tpebyer OT MH)KEHEpa-NPOCKTUPOBIIMKA HABBIKOB aHalIM3a U
OIICHKHU MPHEMJIEMOCTH MPOeKTa Ha 0a3e CTPYKTYpPHBIX JIWHUH, B CBSI3U C YeM Ipeasiara-
€TCsl METO/IMKa aHaJIu3a CTPYKTYPHBIX JIMHUN MOBEPXHOCTH. MI3BeCTHO, UTO IpH BBIOOpE
[T BaxkHast poyib OTBOAMIACH KOIPPHUIMEHTY H3BHIMCTOCTH ropusonTaineil [1]. Ho
JAaHHBIA METOJl TaKXe SIBJISIETCS] BeCbMa MPUMUTUBHBIM U, Ha Halll B3IJISL, IPU pacue-
HEHUU TIOBEPXHOCTU HA YYACTKHU MaJod(pPeKTUBHBIM.

CTpyKTypHBbI€ JINHUU TTOBEPXHOCTH B COBOKYITHOCTH HECYT HauOoJiee MOJTHOLEH-
HYI0 HH(QOPMAIMIO O BHEIIHEM CTPOSHUH, 00O0JIOUKE MOBEPXHOCTH 0€3 ydyeTa IpYyrux
(GakToOpoB, TaKUX Kak (U3MUECKUM, OMOJOTHYECKUN MJIM MEXaHUYECKUHA COCTaB MOYBHI.
Tak Kak TeoMEeTpPUYECKOe MOJEITUPOBAHNE OCHOBBIBAETCS MMEHHO HA T€OMETPUYECKUX
JTaHHBIX 00BEKTOB, MPOLIECCOB, SABJICHUN, OHO YUUTHIBAET T€ (PAKTOPHI, KOTOPBIE BIUIIOT
Ha reoMeTpuyeckue aaHHble. CieqoBaTeNnbHO, MPU HAJOKEHUU ONpPENEICHHBIX YCIIO-
BUH, OIpaHUYEHHI Ha BXOJHBIE JAHHBIE MOXXHO OylIeT M3MEHUTbh UCXOIHBIE JTaHHBIC
reoMeTpudeckoil mojenu. Ho Takue ycioBHs WIIM OTpaHUYCHHS JAOJDKHBI OTPEIENATCS
y’Ke He MH)XEHEPOM-IIPOEKTUPOBIIUKOM, a CIIELUATUCTOM TOH 00JAaCTH HAyKH, IPEAMET
KOTOpPO# Te€OMEeTpHUYECKH MOJEIUPYETCs, CIEUUATHCTOM, YMEIOUIUM KOOPAMHUPOBATH
pa3auYHbIE MOJEIN C TeOMEeTpHYeCKMMH. Bo3Bpamasch K CTPYKTYpPHBIM JIMHUSAM IIO-
BEPXHOCTH MOXXHO CKa3aTbh, YTO MOCTPOCHUE M BBISBICHUE 3TUX JUHHUHI CTPOro CBA3aHO
C TEOMETPUUYECKUMH JaHHBIMH.

[lepBrlii KJIacc CTPYKTYPHBIX JTUHHUHA 3TO U30AUHUU — TOPU3OHTAIN TOBEPXHOCTH.
OnHu HecyT MH(OPMALMIO O MOBBIIIEHUAX U NOHWKEHUAX, a TaKKe O IUIOLIAJN OXBAaThI-
BAaeMOI UMHU TEpPUTOPHUU peibeda, TaK KaK BCE TOUKH OJHOW M30JIMHUU UMEIOT OJMHA-
KOBO€ 3Ha4€HHE N0 OCH Z. B COBOKYNMHOCTH M30JMHUU Jal0T UH(POPMALHIO, KAKOBa Be-
JMYMHA MPEBBIIIECHUHN WK MOHKEHUN U TUIONIA/lb OXBaThIBAEMON UMHU TEPPUTOPHH.

BTopoii knmacc MUHUN MOBEPXHOCTH ATO JUHUU HAUDOIbULE20 cKama, HeCyliue
UHPOPMALIMI0O O XapaKTepe pPACUWICHEHHOCTH CKJIOHA IOBBIIICHUN WIM TMOHWKECHHUH
penbeda. Croma MOKHO TaKXKe€ BKIIOYUTh TPACKTOPUIO JBMXKEHHUS CBOOOIHO TAJIaF0IIET0
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(ckaThIBarOIIETrOCs ) TeJa MO MOBEPXHOCTH C a0COTIOTHON HAaYaJbHOU CKOPOCTHIO PaBHOU
HYJI0 6€3 ydeTa CONMPOTUBIEHUS MTOBEPXHOCTH.

Jlvauu HauOoNBIIETO CKaTa, 00pa3ys My4YOK JUHUHN, POKIAIOT TPETUH HIIA YeT-
BEPTHI Kilacc. ITO 8odopazdenvl U manveezu oBepxHocTu. Ecnu mydok obpa3oBaH B
Hayaje MOCTPOSHUN - 3TO BOJOPA3/eii, B IPOTUBHOM CJIydae - TaabBer. TakuM o0pa3om,
BOJIOpa3/iell pacceKaeT BBIMYKIYIO TOBEPXHOCTh Ha JIBE HE3aBUCHUMBIE YACTH U SIBISETCS
BEepXHEH TpaHuIeii misg 00enx yacteid. TaapBer, HAIPOTHB, OOBEIUHSCT JBa HE3aBHUCH-
MbI€ TOBBIIICHUS M SBISETCS TpaHUlIEd OOBEIUHEHUS ABYX YacTed IMOBEPXHOCTH
(puc. 1).

[IaTeiif KAacC CTPYKTYPHBIX JTUHUN MOBEPXHOCTH 3TO JUHUU U3OXPOH — JTUHUU
paBHOTO J00ETaHUs WIM YCKOPSHUS MAaTEPHAIBHBIX TOYCK IO TPACKTOPUSIM (TI0 JTHHUSM
HauOOJIBIIIETO CKaTa) C MOCTOSHHBIM MHTEPBAJIOM BpeMeHU. BechbMa BakHO ycTaHaBIH-
BaTh 3TOT IMOCTOSHHBIN WHTEpBand BpeMeHH. CTapTOBOE BpPEMs MOXKET OBITh BBIOpaHO
MIPOU3BOJIBHO, K IPUMEpY, HaunHatomeecsa ¢ 1, 2, 5, 15 u T.4., HO ¢ TOCTOSSHHBIM UHTEP-
BajioM, K mipumepy: 1, 5, 10 u 1.1. Takum oOpas3om, ecinu crapToBoe Bpems paBHO 10 u
WHTEpBall U3MEHEHUI paBeH 5, TO JIMHUHM U30XPOH HECYT MH(OpPMAILIMIO YCKOPEHHS Ma-
TepUATbHBIX TOYCK, HaduHas ¢ 10 ¥ moclenyomux (UKCHPOBAHHBIX PACCTOSHHUN B
npoMexxyTkax BpemeHu 15, 20, 25 u T.n. DTOT Kjacc JIMHUHN ONpEenensieTcs METOI0M
TEOMETPUYECKOTO MojaenupoBanus [2]. JIMHUU W30XPOH JOMOIHSIOT TIpoOensl nHPOop-
Malluy JTUHUN Hanbompiero ckara. OHU CBUIETEIBCTBYIOT O XapakTepe U3MEHEHHS yT-
Jla JIMHUU HAauOOJIBIIEr0 CKaTa OTHOCUTEIFHO TOPH30HTATHHOM MIOCKOCTH.

TaneBer Bopopazgen

)
| Bogopasgen

Puc. 1. CTpyKkTypHBI€ JINHUH IOBEPXHOCTH

[Ipu nccnenoBanuy TUHUN U30XPOH ClleIyeT 0OpaTUTh BHUMAaHKHE Ha PACCTOSIHUE
MEXy JIMHUSIMU U MHTCHCUBHOCTh MX HM3MEHEHMH. Eciiu WHTepBanm MeXay TUHUSIMH
NPUOJIU3UTEIPHO PABHOMEPHBI U OTHOCHUTENIBHO JAPYTHX YyYacTKOB IOBEPXHOCTH H30-
XpPOHHBIE JINHUU MUMEIOT Majble PacCTOSIHUSA, TO JAHHBIM Yy4acCTOK MOBEPXHOCTU UMEET
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CaMbIi Majblil yroJl HaKJIOHA, CTPEMSIIUICS K HyJo (puc. 2, ydacTtok 1). Takxke, ecnu
UHTEpBaJl MEXY JIMHUAMU U30XPOH MPUOIU3UTENIBHO PAaBHOMEPHBIH U MHTEHCUBHOCTD
X U3MEHEHUN HEe3HauMTelIbHa WJIM PaBHOMEPHO pacTyllas, CJI€0BAaTEIbHO, U YKJIIOH
BCEH IJIOIAU, 3aHUMAaEMOM CEThI0O M30XPOH Ha JaHHOM YYacTKe, OTHOCUTEIbHO pPaB-
HOMEPHBIN (puUC. 2, y4acToK 2).

MOo’KHO MOATBEPAUTD BbIIIECKA3aHHbIE BBIBOJbI, CpPaBHUBAs 00a ydacTka MO OT-
HOIIIEHHUIO KOJINYECTBA TOPU3OHTAICH K M30XpOHaM: Ha mepBoM ydactke 3/17/=0,272, na
BTOpoM yuacTke 7/8=0,875. IlockosibKy Ha TOPHU30HTAIBHOW IUIOCKOCTH KOJUYECTBO
JIMHUN U30XPOH PaBHO HYJIIO, CIEA0BATEIbHO, MEPBBIM YUaCTOK UMEET HAUMEHBIINHN yK-
JIOH I10 OTHOILEHHUIO KO BTOPOMY YYacCTKYy.

A 2/

il

L { ) ,
YyacTok 1 YyacTok 2
MaoxpoHb

Puc. 2. U30XpoHBbI NOBEPXHOCTH

Ha nosepxHocTu penbeda BO3MOXKHA Aerpajanus — pe3Koe M3MEHEHUE MHTEH-
CHUBHOTO Pa3BUTHUS JIMHUWA W30XPOH, YTO CBHJIETEIHCTBYET O PE3KOM HM3MEHEHHH IpO-
JOJIbHOTO YKJIOHA Ha JJAHHOM YYacTKe, O IPHUCYTCTBUU SBHBIX HMOBBILICHUH WJIN MOHU-
xeHui (puc. 3-a). Taxxke BO3MOXKHBI CIydyau IPECEUEHUs JIMHUM N30XPOH B HEKOTOPBIX
30Hax ydacTka. J[aHHOe sBJIEHHE CBUAETEIbCTBYET O IPeoOsiaJaHuU MONEPEYHOro yK-
JI0OHA HaJ MPOAOJIbHBIM (pHC. 3-0).

Bo Bcex ciywasix aHanu3 JUHUN U30XPOH CIIEyeT BECTH B COUYETAaHUU C APYTUMHU
CTPYKTYPHBIMHU JIMHUSMU MOBEPXHOCTHU — W3O0JUMHHUAMH, JTUHUSMU HauOONbBIIEro cKarta
U T.1.

[To BbIIEyKa3aHHBIM aHATU3aM JIMHUNA U30XPOH MOXHO ClI€JaTh BBIBOJ, YTO IPU
IOBEPXHOCTHOM IIOJIMBE HanbOosee ONTUMAIBbHON MPOEKTHOM MOBEPXHOCTBIO O] TOPH-
30HTAJIbHYIO IIOCKOCTh SIBJSETCS y4acTOK |, 1MOj HaKJIOHHYIO MJIOCKOCTh - y4acTOK 2,
TaK)K€ Ha ydacTke | mpuemsiemMa MpOeKTHas MOBEPXHOCTh IOJ HAKIOHHYIO IIOCKOCTD,
HO Ha y4dacTKe 2 He IpuemiieMa Moj TOpU30HTaIbHYI0. B IpoTHBHOM cilydae BO3MOXKHA
HauOO0JIbIIAs TOTEPSI IIIOJAOPOJHOTO CII0SI TIOYBBI.
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Puc. 3. lerpaganus n30XpOHHBIX THHHUHI

HpI/I Ha6.]HOI[CHI/II/I Ha ydJacCTKax ACTrpadalMu pCe3KOro M3MCHCHUA MHTCHCHUBHOI'O
pocta nunuit u30xpoH (Puc. 3-a, 6), ontumansHas [111 MoxeT OBITH IO TMHEHHYIO UK
0] TOTIOTpaMuECKy 0 MOBEPXHOCTH, HCXOS U3 YCIOBHI OpPOLICHHUS.

B 3akiroueHne MOKHO CKas3aTh, YTO IpeiuiaraeMas reoMmerpuyeckas monens TII
npuemMieMa JJisi TPOSKTUPOBAHUS M IMMO3BOJISICT BHIOpPATh ONTUMANbHBINA BapuanTa [1I1.
Kpome toro, noctpoenne nannon mozenu ocymectsuM cpenctsamu CAIIP AutoCAD-
2010.

JlutepaTtypa
1. barpoB M.H., UBanoB B.M., NBanosa JI.B. CoxpaHneHue u BOCCTaHOBJICHHE

IJIOIOPOJUs NOYB IIPU CTPOUTEIBHOM IUIaHUPOBKE opomaeMbix mojned. — M.: Koioc,
1981. - C. 92.
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2. XautoB B.Y. I'eomeTpudeckuii cmocod MOCTPOCHUS JTUHHUN U30XPOH HA TOIO-
rpaduyeckoit moBepxHocTH // [lpuknagna reomeTpis Ta iHkeHepHa rpadika. MexBy-
30BCKUI HayyHO-TeXHHUECKHi cOopHuk. - Kues, 2010. - Bemm. 83. - C. 173-176.

YK 556.18.262.83:627.41

HUccaenoBanue negopmanmii pycjia NpUunjiOTUHHOTO
y4acTka HUKHero Obeda TrosaMyHOHCKOT0 ruaApoy3aa

XomxueB A.K.

CAHUMUPH um. B /1. Kypuna

OcHoBHo# ¢yHkuueir TMI'Y sBusiercst obecrieueHrne Ce30HHOTO PEeryIMpOBaHUs
CTOKa p. AMy/Jappu B MHTEpecax BOJONOTpeOHuTENnel HU30BbeB. PesxxuM paboThl THIPO-
y37a 3aBUCHUT OT (PaKTHMUECKOI'0 M MPOrHO3HOTO 00BEMOB CTOKA PEKH B 3aBUCHMOCTH OT
NOTPEOHOCTH HAa BOJY, C YYETOM IMOTEepb Ha (PHIBTPAIMIO U UCMAPEHHE, OT COCTOSHUS
BOJOXPAaHUJIMIL HAa pacyeTHbIM nepuosa (00beM BOJbI, MUHEpaIN3alMsl, YPOBEHHBIN pe-
KUM U T.10.).

Pexxum paboThl BIMsET Ha npouecc GOpMUPOBAHUS pycila peKU B HIDKHEM Obede
TUAPOY3JIa U, B YACTHOCTH, HAa MMPUIUIOTUHHOM YYacTKe PEKH.

[Ipu paGote PycnoBoro BojoXpaHWIMILA B PEKUME HANOJHEHUs, KOI/1a MpPOUC-
XOJIUT aKKyMYJHUpPOBaHWE HAHOCOB B BOJOXPAHMIIHUIIE, OCBETIECHHBIH MOTOK, COpachl-
BaeMbIil uepe3 III0THHY, HAChIIIAeTCsd HAaHOCAMU 3a CUYET pa3MbIBa pycia PeKH B HIDKHEM
onede. Ilpu paboTe BoOXpaHMININA B pexuMe cOpoca MaBOJKOB WM MPOMBIBA BOJO-
XpaHUJIUINA, B HIDKHEM Obede HalnrogaeTcst OTJIOKEHHE HAaHOCOB, YTO B CBOIO OYepenb
BBI3BIBACT MOABEM JIHA pyciia peku. Takoe nepedopmupoBanue pycia B HIDKHEM Obede
3aBUCHUT OT HAIlOPOB U PacXOJOB BOJBI U KOJIMYECTBA HAHOCOB, MOCTYMAIOIIUX B HUXK-
HUl 6bed rumpoysina.

HaGmronarotest 1Ba Buja nepeopMupoBaHus pyciia B HUKHEM Obede: MecTHas
nedopManus Ui MECTHBIN pa3MBbIB U 001Ias AedopMaius pyciaa peKH.

B nannolt paboTe paccMaTpuBaeTCs TONBKO MecTHas Jfedopmanus pycia B HUXK-
HeM Obede ruapoysia Ha ydacTke okojo 350 m.

OcCHOBHO¥ 11e71b10 PabOTHI SABJISETCS ONpeeIeHHEe JOKAIbHbBIX Aedopmaruii pyc-
Ja Ha ATOM Y4acTKe PEKH, ONpeJIeIeHHe MaKCUMAJIbHBIX TIOHWKEHUH ¥ OBBIIICHUH JTHA
pycia, THIPABINYECKOT0 PeKMMa MOTOKA 110 COCTOSIHUIO Ha OKTA0pb 2003 T.

3a mepuon ¢ 1981-2001 rr. B cTtBope TrosiMyroH HaOIIOAAINUCH CPEIHETOJOBBIC
pacxoasl Boasl oT 317 no 1691 M3/C, cpenHeMecsuHble pacxoabl - oT 81 go 4042 M /e
MakcHManbHbI CpeHecy ToIHbIH pacxo 4540 m’/c Habmonancs 28 momns 1998 r.

3a nepuoa 2001-2002 rr. cpegHerogoBoi pacxo coctaBuia 682 M3/C, cpenHeMe-
CSIIHBIC PACXOIBI M3MEHSUTHCh oT 112 10 1711 M/c, MakcHMAanbHBIH CpPeIHECY TOIHBIN
pacxon 2460 M /e naomrogancsa 12 uronsg 2002 r.
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3a mepuoa 2002-2003 rr. cpegHeromaoBoil pacxon coctaBua 1055 M3/C, cpenHe-
MecCsIYHbIE pacxoasl u3MeHsuch oT 309 no 2611 M /c, MAaKCUMAIIbHBIA CPeHECYTOUHBIN
pacxox 3370 M’/ mabmomancs 12 mrons 2003 T.

[Tpu mposenenun npomepoB 29-30 oktsa6ps 2003 r. pacxon pexu B ctBope Jap-
raHata 6bu1 paBeH 430-425 M°/c, cOpOCHOII pacxoj B HWKHHH Obed) ruapoysia —
100 m’/c. Ot™meTka YPOBHS BOJBI B PyClIOBOM BOIOXpaHWIHILE y IUIOTHHBI COCTaBAIa
125,17 m, oTMeTKa ypoBHs BoAbI B HUKHEM Obede - 108,85 m.

[Ipu mmpuHe npunIOTUHHOrO y4yactka peku ot 480 no 580 M cpenHue 3HaUYCHUS
MOTOHHBIX PACXOJ0B BOJIBI U3MEHSUIUCH B mipenenax ot 0,14 no 9,46 M/c Ha 1 .M., 9TO
CIOCOOCTBOBAJIO IpoLecCy NepeOPMUPOBAHMS pPyClla PEKU.

[Ipomepsl r1yOMH BOABI Ha NPHUILIOTHHHOM ydYacTke HipkHero Obedpa TMIY
npousBogunnce skcneaunuenn CAHUNPU. [1nanoBoe pacmnosiokeHUE TOUYEK MPOMEPOB
¢ukcupoBasuch ¢ Gepera Mpu MOMOIIHM 3acedek MeH3ysoi. [IpoMeps! TiTyOuH TIPOU3BO-
JUJINCH 3XO0JI0OTOM C KOHTPOJIBHBIMU IIPOMEpPaMH T'HPOMETPUUECKUM JIOTOM.

[lepBuunast o0paboTka MHpoMepoB TIyOWH BKJIIOYAla COCTaBJICHHE >KypHalsa
IPOMEPOB, COJEPIKAIIEr0 M3MEpPEHHbIe TNTyOMHBI NMPOMEPHBIX BEpPTHKANIEH W UX pac-
CTOSIHUSA OT 3aKPEIICHHBIX TOUEK Ha CTBOpax. BrlunciaeHue miomanei >kMBOro Ce4eHus
pycia MpOBOAMUIIOCH AHATUTHUECKUM IyTEM C MOCTPOCHHEM IONEPEUYHBIX MNpoduieit
CTBOPOB B 30HE MPHUILUIOTHHHOI'O y4acTKa HIKHEro Obeda rugpoysia.

[To pe3ynbpratamM mpoMepoB IO LIECTH CTBOPAM MOCTPOEHBI MOIMEpPEUHbIe MPodu-
7 peku B cTBopax 6-11 (puc. 1).

AHanu3 JaHHBIX IPOMEPOB M COINOCTAaBICHHE HMX C pe3yjbTaTaMH MIPOMEPOB
2002 r. 1 1983 1. MO3BOJWIH BBISIBUTH, YTO POMUIN PEKU HA BCEX CTBOPAX UMEIOT 3HA-
yuTeNbHble pa3nuuus. B tabn. 1 npuBeneHsl 1aHHble 0 3a()UKCUPOBAHHBIX MaKCHMalb-
HbIX IIyOMHax MOTOKAa Ha 3aKpEIUIEHHBIX CTBOpax, LIMPUHA pyclla MO ype3y BOJBI,
CpellHue IIyOMHBI U OCPEIHEHHblE OTMETKM JIHa pyciia, MOJy4YeHHbIEe IIPU MpOMeEpax B
1983, 2002 u 2003 rogax.

Cpasnenue pesynbratoB npoMepos 2003 u 2002 roga mokasbIBarOT, YTO Ha BCEX
CTBOpaxX MpoMu30IuI0 nepedopmupoBanue pycna. [Ipoduns aHa cram 6ojee TUTaBHBIM.
Takoe nepedopMupoBaHre MIPOU3OLLIO KaK MO MUPUHE pycia, Tak U M0 JUIMHE OT 6 10
11 cTBOpa o Mepe NpoABUKEHHUS TOTOKA.

CMBIB HAaHOCOB MO BCEH IIMPHUHE MOTOKA mpousowmen Ha 7 crBope. Ha 8 cTtBope
Hapsily ¢ pa3MbIBOM HAHOCOB B JIEBOOEPEKHOW YACTH pycia HaOIIOJaeTCsl OTIOKEHUE
HAHOCOB B NPaBOOEPEKHON YaCTH pyclia, €CIIM YCIOBHO MPUHATH OCh OTBOJSIIETO pyciia
MOCEPEIUHE PEKHU.

Ha 9 cTBOpe mpou3o1uio 0TI0)keHHEe HAaHOCOB B OCEBOM 30HE M pa3MbIB IpaBoOe-
PEXHOU U 1eBOOEPEKHOM 30H.

CrBops! 10 u 11 xapakTepHbl B OCHOBHOM Pa3MbIBOM HaHOCOB U CHM)KEHHEM OC-
PEAHEHHON OTMETKH JIHA.

Ha nepssiii B3rasa, nanueie mpomepoB 2002 r. yka3pIBalOT HA HEOOBIYHOCTH pac-
IpeeJIeHHs] HAHOCOB, KaK I10 IIMPHUHE, TaK U MO JJIMHE IIOTOKAa IO CPaBHEHHUIO C UX pac-
npeaesnenreM npu npomepax 1983 u 2003 ronos.

OnHako mpu aHAIU3€e JAHHBIX HEOOXOIUMO YYUTHIBATh, uTo ¢ 1984 r. mo 2001 r.
Ha JIaHHOM Y4YacTKe PeKU POMephl He TPOBOAMIIUCE.
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Puc. 1. Ilonepeynbie npopuid B HUKHeM Obede ruapoysiia
Ha Y4aCTKe IPOMEpPOB




195

Tao6anma 1
Jannbie npomepos 1983, 2002, 2003 rr.
MakcuMajbHbIe Hlupuna mo ype3sy
NoNe Cpennsas riny0una, OTMeTKH cpeaHero
rJ1yOMHBI, BO/JIbI,

CTBO- o ; M JTHA
POB 171983 [ 2002 | 2003 | 1983 | 2002 | 2003 | 1983 | 2002 | 2003 | 1983 | 2002 | 2003
6CTBOP ] 133 | 97 - 483 | 476 - 84 | 79 - | 1025 ] 101,0
STBOP 21,0 | 147 | 12,0 | 486 | 494 | 479 | 124 | 74 | 97 1091 01103 | 992
gTBOp 17,5 | 21,0 | 12,0 | 546 | 522 | 513 | 13,0 | 98 | 97 IO?’S 1011 | 99,2
gTBOp 17,5 | 28,0 | 12,5 | 560 | 544 | 528 | 12,7 | 112 | 99 108 T 99,7 | 99,0
(I:SBOP 165 | 150 | 140 | 576 | 556 | 530 | 13,1 | 82 | 104 108’3 102,7 | 98,5
ICITBOP 155 | 22,0 | 13,6 | 588 | 560 | 549 | 10,9 | 94 | 103 1092’5 101,5 | 98,6

1983 r. - Q = 1450 m’/c - V yp.Bozsl = 113,49
2002 r. - Q = 1250 M’/c - V yp.Boas = 110,91
2003 r. - Q = 100 M*/c - V yp.Boasl = 108,85

[Ipomepy 2002 roga mpeamectBoBanun manoBoansie 2000 u 2001 roasi, xorga
PycnoBoe BomoxpaHunuiie B OCHOBHOM pa0oTano MpH MOHUKEHHBIX YPOBHSAX BOJBI B
BepxHeM Obede (116-118 m). OTin0KeHHI0 HAHOCOB HA MPUILIOTUHHOM y4acTKe CTI0Cco0-
CTBOBAJIN CPaBHUTEIBHO HEGOMbIINE (Opax = 900-1000 »°/c) monycku B HiKHEIT Obed
P MUHUMAJIBHBIX, IOPSAKa 8 M, Iepenajgax ypoBHEH BOABI B BEpXHEM U HUKHEM Obe-
¢dax. B aToT nepuo npoxoausio MHTEHCUBHOE MOCTYIUIEHHE HAaHOCOB U3 PycioBoro Bo-
noxpaHunuiia, nocruratouiee, no ganubiM CAHUNPU, okono 100 min M.

Kpome Toro, mpomepy 2002 r. mpeamiecTBOBajlO yBEJIWYECHHE cOpoca BOIBI B
HIWKHUN Obed, mocturaroiiee B UtoHe U UtoNe Opax = 2160 M/ n Omax=2460 M (co-
OTBETCTBEHHO, Oy yec. =1645 Men Ocprec.=1710 M3/c). Pacxon BozbI BO Bpemst mpome-
poB ObL1 paBeH 1250 M/c. [lepenan ypoBHel B 3TOT nepuoja coctaBui 17-18 m.

B nocnenyromem ot utonst 2002 r 1o oktsaOps 2003 r. OpUTO 1Ba TIEpPHOIa 3HAYHN-
TEIbHBIX TOIMYCKOB BOABI B HUXHUN Obed rumpoysma. Aryct 2002 1. (Quax = 1520
/e, Qupmec = 1394 a’/c). Maii-aBryct 2003 1. (Quax =1840-3370 m'/c , Qepsiec =1620-
2611 m/c). [Tpuyem npomnyck pacxofoB TakXkKe MPOBOAWICS IPU IEpenane ypoBHEN BO-
JIbI BEPXHETO M HIKHETro 0bedoB o1 17-18 M.

[Ipu 3TOM OCBETIEHHBII MOTOK, MOCTYMNAIOUIUN B HIDKHHUI Obed, criocoOCTBOBAI
nepeopMUPOBAHUIO JTHA PycCia HAa MPUTUIOTHHHOM Y4acTKe PEKH.

AHanu3 pesynpraToB npomepos 1983, 2002 u 2003 ronoB Taxxke mokasani, 4To,
HECMOTpS Ha HEPAaBHOMEPHOE paclpeielieHe HAaHOCOB Ha IPUIUIOTUHHOM Y4acTKE pEeKH
no gauubeiM 2002 rona, HaOI0gaeTcs o0mas TeHACHIINS CHIDKEHHS CPEIHEro JIHa pycia
k 2003 rony.

Jakjaouenue

[IpoMeps! MPUIIIIOTUHHOTO y4acTKa PeKH B HUKHEM Obede THApoy3ia B OKTSIOpe
2003 r. noka3zanu cleayrouiee:
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1. Ilpodune pycna pexu Ha ydactke oT 6 g0 11 cTBOpa ctanm Oojiee IJIaBHBIM.
[Tpou3o1nuio He TOMBKO YaCTHYHOE MepepacipeieieHue JOHHBIX HAHOCOB KaK IO MIUPH-
HE pyclia ¥ €ro JJIMHE, HO U CMBIB JIOHHBIX OTJIOKCHHH 3a()UKCUPOBAHHBIX MTPOMEPAMHU
2002 r., 06muii 00BbeM KOTOPBIX cocTaBua 268 ThIC. M.

Cpennue OTMETKHM JHa Ha cTBopax 6-11 cocrtaBmim coorBeTcTBeHHO 101,0 M;
99,2 M; 99,2 M; 99,0 M; 98,5; 98,6 m.

2. CpaBuenne pesyabratoB mpomepoB 1983, 2002 u 2003 rogoB yka3biBaeT Ha
001y 0 TEHACHIIUIO CHUKEHHUSI OTMETKHU CpellHero nHa pycia peku k 2003 rogy ot 1 1o
4 mMeTpoB.

3. IIpouecc mepedopmupoBaHus pyciia TECHO CBsI3aH C yCJIOBHUSIMU JKCILTyaTa-
nuu TMI'Y.

Taxk, B pe3ynbraTe paboTsl PycioBoro BojgoxpaHuinia B 6€3MOANOPHOM PEXHU-
me B 2000-2001 ronsr B HIKHUK Obed THApOy3TIa OBLIO CMBITO W3 BOJOXPAaHUIIHUINA
0k0710 100 MIIH M° HAHOCOB, YaCTh KOTOPHIX OTJIOXKMIACH HA MPHIIOTHHHOM YYacTKe,
BBI3BaB HEKOTOPHIH MOIBEM U TiepeopMupoBanue npoduis JHA UCCIEAYEMOTO yJacTKa
peku k utono 2002 roxa, a skcruryaranus Pycinosoro Bogoxpanwiuma (uwonb 2002 r -
aBryct 2003 r) Ha NOBBIIMIEHHBIX OTMETKAaX NpHBEJa K MHTCHCUBHBIM pa3MbIBaM Ha
IPUILTIOTUHHOM y4YacTKe HUXKHEro Obeda rujpoysia.

AHanu3 KOHCTPYKIIMU BOJOOOMHON YacTHU COOpPYKEHHs, pucOepMBI M BOIOOOM-
HOT'0 KOJIOJIA MTOKa3aJl, YTO HAMHMU3IINE OTMETKHU JIHA MpU NpoMepax 3a(pUKCUPOBAHbI B
npejesiax MPOEKTHBIX OTMETOK OETOHHBIX YacTel COOpPYKEHUS U KaMEHHOTO KPETJICHHUSI
BOJI000MHOr0 KOJIO1IA.

Opnaxo, BBUAY HaONIOAAIOIMIEHCS TEHACHIINN K CHUKEHHIO JHA HAa 9TOM y4acTKe,
noarBepxkaeHHon npomepamu 2002 u 2003 rogoB, a Takke OTCYTCTBUS O0Jee MOJHBIX
JAHHBIX O XapakTepe nepedopMHUpPOBaHUS pyciia MPU Pa3IUIHBIX PACXOIHBIX H YPOBEH-
HBIX PeXHUMax paboThl TUAPOY3IA, KeJaTeIbHO IPOBEECHUE PETYISIPHBIX TPOMEPOB IS
noJjrydeHus Ooiiee MONHONH WH(GOPMAIMK O PYCIOBBIX MpoIleccax Ha paccMaTpUBAEMOM
y4acTKe peKH.

OTH UCCeA0BaHUsS MO3BOJIST TAK)KE AaTh PEKOMEHJALMK MO BKJIKOYEHUIO B pe-
UM paboOThl TUAPOY3JIa IUIAHOBBIX MIPOMBIBOK PycioBOro BOogoXpaHHUIuUIIA, O3BOJISIO-
IIUX CHU3UTH €0 3aujIeHUE, 3aMEJIMTh MECTHBI U OOLIMK pa3MbIB pycia B HM)KHEM
Obede, MOBBICUTH HAIE)KHOCTh (PYHKIIMOHUPOBaHUS TIOSMYIOHCKOTO THIpOYy3a.

Jluteparypa

1. UxkpamoBa M.P., XomxueB A.K.. BiusiHue aHTpPONOreHHBIX BO3JAEHCTBUN B
HU30BbAX Amynapeu // Cenbckoe xo3stiicTBo Y30ekucrana. — 1999. - Ne 5. — C. 44-45.

2. Pa3paboTka mpaBuII SKCIUTyaTallMk BOJAOXPAHWIHIL TIOSMYIOHCKOTO THAPOY3-
7a, o0eCIeuynBarONINX UCIOIb30BaHue Kamapaca Jis MUTHEBBIX IEJIeH M CHIDKCHHE T10-
Tepb BOJbI B HU30BbAX p. AMyaapeu: Otuer o HUP / HTL] «To3a napé»; oTB. Hcm.
O.K. Karomos. - Tamxkent, 2002.

3. OneHka cocTosiHUSL pycia p.AMyJapbu MNPUILIOTUHHOTO YyyacTKa HHKHETO
ovepa Trosmyronckoro ruapoysina: Otder o HUP / HTIL «To3a mapé»; oTB. wmc.
O.K. Karomos. - Tamkent, 2002.

3. OueHka cOCTOSHMS pyclia p.AMyJIapbl NPUIUVIOTUHHOTO yYacTKa HUXKHETO
oreda Troamyronckoro ruapoysna: Otuer o HUP / HTIL[ «To3za mapé»; oTB. uCIL.
O.K. Karomos. - Tamkent, 2003.
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YK 681.5:626.8

Xapxyp-ayo0a uppuragus TH3UMH YYYH MAbJIYyMOTJIAP
0a3acu

HNxpamon H./.

B.JA. Kypun nomunaru CAHUUPHU

V36ekucton Pecny6nukacu Bazupnap maxkamacunusar Ne 320 connm (2003 ii.)
Kapopura OMHOaH MaMjakaTuMu3 xyayauaa 10 Ta xap3a GomkapMacu TalIKWI KWIMHHO
TapKuOura 52 Ta Cyropuil TU3UMUIIAPU KUPUTHIIU. YIIapHUHT acocuid Bazudanapu CyB
3axXupajllapuHi  MAakKca[Uld Ba TEXaMKOPJIUMK OwWigaH MIUIATHIL, SHIH CYB TeXKall
TEXHOJOTHSJIAPUHU HIITa TYMIMPHUII, XaMmJa CYTOpUII TH3UMIIAPU HIIOHWIMIUTHHU
OLLIMPHILIUD.

Cyropuil TU3MMJIAPUHUHT caMapaji Ba TE3KOp MILIANIM OOIIKapuIl TH3UMHU Ba
yIapHUHT OOBEKTIapH oOpacujaru ajgokara Ooriamk Oynub, OyHma 3aMOHaBUMN
MH(POPMALIMOH TEXHOJOTHSUIAPHUHT KYJUIAHWJIUIIN, KOMIBIOTEPIAIITUPHUII Ba Maxcyc
JacTypiap OujlaH TabMUHJIAII KaTTa axaMUsATra Srajup. Yjaap CyB XaXMHHH XHcoOTra
OJITaH X0JIJ1a TE3KOP CYB TaKCHMJIAII Ba KalTa TaKCUMJIAIIJA XKyJa KyJl KeJlaau.

AMMO, X03UpTH JaBpa MaxyJ OyjiraH MabIyMOTHH Y3aTHII Ba TaXJIMJ KHIJIUII
TU3UMM TE3KOp Kapop KaOyJ KWIMIL, XaB3a XyAyAH, €KM CyrOpHMII TH3UMHU XyAyIuaa
103ara KejlaJaurad XojJaTHU OamopaT KAJIUII UMKOHA UMKOHUHU OepMaiian.

IOxopuna xentupuiarannapHu xucoOra onud, «Kunuiok Ba cyB XyKaauru
Ba3UPIUTH» Y3 Tacappyduiaru xam3za OoIIKapMalapd Ba CYTOpHII TH3UMIApU
UITapUHU MyKaMMaJulallTUpUIIra ypTuOopuHn kapatmokaa. llly xycycna CAHUWPU
xonumiapu TomoHugaH Awmy-Kamkanapé, Amy-byxopo, 3apadmon xaB3anapu y4yyH
MabJyMoTiap Oa3acu Ba yJapHM y3aTUll TH3UMU unuiad yukwigu. Kyitmpa Xapxyp-
Jyoba cyropuil TH3UMH YUIyH WIIA0 YUKHITAaH MablIyMOTiIap 60a3acu TakIuM ATHIIAIH.

Masbaymotnap ©6a3acu KyHAATUK XHUCOOOT onub Oopum Ba HUIUIHK
MaBJIYMOTJIAPHH CakKJad, CTAaTUCTHK aHaNW3 OYHnYa Mppuranus TU3UMHHH OOUIKapHII
UMKOHUATUHU Oepaau. YHUHT TYTPU MLUIAIIM YUyH YHU VBA Tunuaa pactyp €3unaam.
Masbnymotnap 6azacura “bom ¢opma” (1 - pacm) opkanu kupunaau. by ¢opmana
“Masnymoraap 6azacu”, “ArcGis”, “NHcTpyKuus” KHONKaJIapH >KOMIAIITaH.

1. ArkGis xHOmKacu opkamu ymoOy MabIyMOoTiIap Oa3acura TETHIIM XapuTa
OUMJIA/IH.

2. IHCTpYKIMSl KHOTKACH OpKajdu ymly MabiIyMoTiap Oa3acHHHM WILIATHII
Oyitnua kypcaTmanap OepuIIraH.

3. MabsnymoTiiap 6a3acu KHOIKACH OpKalid acoCUid MabliyMoTyiap 6asacu popma-
CUra KUpUiIaau.



M ayraraap Daane | o pas

1 pacm - «bomr popma» Ba «Mabaymotaap 6azacu» GpopMaJTapuHUHT
KYPHUHUIIHT

Masbnymotnap 6azacu dhopmacuaa Oemra KHomka Oynu0, yinap « MOHHUTOPHHTY,
«VIMIIHK MabIyMOTIapy, «XI/ICO60T» «Ep maiinonnapn», «'HIPOTEXHUK HHIIOOTIAP)
mup. “Unmmnk mawsaymoraap” dopmacu ['padpuxnap\Mummnk, Kynmnk” KHOMKazapu
OpKaitu Huwiap AaBOMUJA WUFWITAH MabIyMOTJIAPHHU TaXJIWI KUJTUII UMKOHUSTHHU
Oepamm (2- pacm). «['paduknap» dhopmacuHUHT VHT Tapadugard KHONKA Tpadukaaru
MabIyMOTIAPHU KaABaJT XOIUAa KypHIIl UMKOHUSTUHU Oepaiu.
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1. Amy-byxopo Kananu bomn
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2 pacm - «MM/UITHK MabJIyMOT/Iap» HUHT rpauK Ba KaABaj X0Jauaa
KYPHHHUIIHU

«MoHuTOpUHT» popMacu OpKalu Kylnaara Kucmiapra kupuinaau(3-pacm):

1. Cyropuiran ep MaiijoHapu Oyiinya MabJiyMOT KUPUTHII Ba YIAPHUHT
TaxJIWINA

2. CyB TabMUHOTH MabIyMOTIAPUHN KUPUTHUIII

3. CyB TabMHUHOTH MabJIyMOTIApH TaXJINUIU

4. CyB oM0OOpJ1apu HIIl PeKUMHU

5. bom Kanan mabiiyMoTiIapyuHu KHPUTHUIIT

6. bormr Kanan MabayMoTiIapu TaxJIuiau.



3 pacm - Mabaymortiap kuputuiaaguran 4 pacm - Cyropwiagurad Maiiionaap
¢bopma MOHHMTOPUHITMHH 0JIU0 OOpHII Y4YyH

¢popma

“Cyropwirad ep MaiiloHJIapy MabJYMOTJIapUHU KMpUTHI” ¢opmacu (4-
pacM) opkan¥M KYHIAIWK CYropujagurad ep MaljoHJIapHU KUpUTHUO Oopwiramu. Yoy
dopmana “hun”, “ou”, “xkyn”, “UTH”, “Tyman” Oyiinua MabIyMOT TaHIa0 OJHII 3apyp.

|
Vur tapadugars Ul xHomka opkamM KMPUTHIraH MabIyMOTIAp Cakna® KyHWUIamd.
“Cyropwirad ep MaiiioHaap MabJayMOTJap aHaJdu3u” ¢dopMacu KUPUTUITAH
MabJIyMOTJAPHU CTAaTHUCTHUK aHAJIW3 KWJIWII UMKOHUATHHU Oepaau. Ymoy popmama Oup
Oif TaBOMUAA KUPUTUIITAH MAbIyMOTIAPHUHT Y3rapUIINHH, CYTOPHITaH ep MaijoHiIap
Oyitmya kypum MyMKuH. by dopmanunr VHr Tapaduga “xmco60T” KHOMKAacH Oop, IIy
KHONIKa OpKaJIM KUPHUTHITaH MabIyMOTIapHU XHUCOOOT ¢opmacuga KypuO KOro3ra
Kyudupuiuimu MyMKuH. by dopmama xam “tiun”, “ou”, “UTH”, “tymannap”, “sxunnap”
HE TaHnab onmm kepak. dopMaHuHr nactru Tapaduma “Vpraua” Ba “Kasmn”
MabiayMmoTaap ¢popmyiia OpKaiau XHUcoOJaHaIu, SbHU OUp OMIMK MabIyMOTIApHH KabMHU
Ba ypTaua KUMMATUHU KYpPUII MyMKUH.

“CyB TabMHHOTH MAabJYMOTHHH KHPUTHII” ¢opMacu OpKaIH CYB
MaHOATApHAAH Xap KyHH KaH4a MHUKIOpAAa (M°/C) CYB ONMHHIIMHE KHPHTHIAIH. By
dbopmann unuiatumaa xam “wwn’, “ou”, “kyn” “UTH”, “ryman” Oyitmua MabIyMOT
Tannam kepak (5-pacm). “CyB TaBMHHOTH MAabJyMOTJAap aHaJu3n” QopmacuHH
UIUIaTUIIAA YayH xaM “iun”’, “ou”, “UTh”, “ryman™, “Manbanap” Oyitnua MabIymMOT
TaHJalll Kepak, ymoly ¢opMana xam OUp OWIMK MabIyMOTJIAPHU KYypPHILIUMU3 MYMKHH.
By ¢opmanu yur tapaduma “xucob0T” Ba AMarpaMMa KHONKAJIapu KOWJIAIITHPUIITAH.

JuarpamMmma OpKajdud CcyB TabMHHOTH Oyiindya Oup oMK ﬂ]\lMa’bHyMOTﬂapHI/IHF
y3rapumuHu Ky3aTHil MyMKuH. ['paduk y3rapummapra kapad myTaxaccuciap aHallu3
KWJIAII MUMKOHUATHTa sra Oymanunap.“XucoboT” KHOMKAcH opKaiu 1y dopmaaaru
MabIyMOTIAPHU XHCOOOT MaKiIuaa KypuO, KOro3ra TYIUPUO OJIUII MyMKHH (5-pacm).
Xucobot popmacu Oup OWIMK MabIyMOTJIApHU KypcaTaau, YyHKH Y acocuil popmagaru
¢unbTpra ynanras. by ¢dopmanu nmactru KucMuga xaMm Oup oMK ““kabMu’ Ba “yprada’
MabJIyMOTIAp KypcaTwiraH. XucoOOT (GopMacuHU IOKOpPU KHCMH (opMmyna OpKasu
“Unn”, “Oir”, “UTH”, “Tyman”, “Maubanapra”’ yranean, acocuti popmada maviym 6up
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“Hun”, “Ou”, “UTH”, “Tyman”, “Manbanapea’” maunnanca, xucobom gopmacuoa xam
Wy Mavaymomiap KypuHaou.
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5 pacm - CyB TABMHHOTH MabJYMOTJIAPH Ba YJIAPHUHT rpaduk
(a) Ba :kaaBaJ (0) Xouaa KypUHUIIA

“bomr Kanan mabiaymoraapuHu kuputum” ¢opmacuga (6-pacm), “Amy-
Bbyxopo 6om kaHanu Oyiinua” KyHIAJIUK MabJIyMOTJIApHH KUPUTHO Oopamu3 Ba “bo
Kanaa mabaymotiapu anaan3un” gopmacu BocuTacuaa WAJUTHMK MabIyMOTIap AeKaa
Oyitnua Kypuiaau, sibHU “Uun” Ba “Oi, Jlexama”man caHa TaHJIaHAIW Ba IIyHra Kapao
MabIyMOT oinHaau. GopMaHUHT MacTku kucmuaa “AVG” €3yB nekana Oyiinya yprada
KUUMaTHU KypcaTtaaud. by dopmana xam “Xuco6oT” KHOMKacu Oynunb, KHOMKA OpKalu
dbopmamaru MabIyMOTIApHH XUCOOOT mIaKinaa Kypub, KOro3ra TYIIHMPUIIT UMKOHUATH
oop.
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6 pacm - Amy-Byxopo kaHa/IM MabJIYMOT/IAPUHN KHPUTWIAAUTAH
Ba TaXJHMJIUHU Oepaguran ¢gpopmasap
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«uaporexHuk uHHMIOOTAap» dopmacuga 6 Ta KHOMKAa OpKadu YJIAapHUHT
Typiapu Kypcarmiran (7-pacm): Kagactp, Kanamnap, Cys om6opnapu, Nuku kanamiap,
Kynyxk, 3oByp. llly epaa kypcaTuiarad ruipouHioatiap ¢gopmanapuaard MabiayMoTIIap
Ooup #wmnma Oup mapra sHTEiaHagu. “Kamgactp” ¢opmacura ymMyMuii MabIyMOT
KUPpUTUIAAW, SBbHU Teruumu peruonaa Heura “Kympuk”, “I'maponoctiap”,
“Unmoornap”, ..... B.X. OOpJIMTH KypcaTUJIaIN.

] s :

7 pacm - 'MApOTEeXHUK HHIIOOTJIAP Ba CYrOpMII TU3MMH MUcoJuaa ¢popMma

“CyB om0Oopaapun” ¢opmacuaa (8-pacM) yMyMHil KypcaTruuiap KUPUTHIAIH.
Xap Oup cyB omOopHra TErHILIM TEXHHUK XapaKTEPUCTHKAa Ba CYB OMOOPIapUHUHT
TY3WIMIIMHU KYpuIl MyMKHH. @opmanHuHr YHr tapadpupa “CyB omMO0p KypuHHULIN
KHONKacu 0op, cyB oMOopuHu Tannarangan cyHr “COK” kHomkacuHu OocHiagn Ba CyB
oMmOopu pacmiiapuHH Kypuil MyMKuH. “CyB Om6opJap um pe:xxumu” hopmacu opka-
JM CyB OMOOpJIapura KyHJIQJIHK CYB KEJIHIIN Ba YUKUIIHHHA Ky3aTHO Oopuiaau.

oy e poman B

L

CyB ombopnapm
pacmnapu

ZILELC = T

Y cors FAD u
'

8 pacm - CyB om0opJiapu MabJIyMOT/IAPH KOMJIAIITHPHITAH opMa

XucoGoriap dopmacuia acocan 4 Typ MablIyMOTIap TyIUIaHAJUraH Qopmaiap
6op: “CTATUCTHUK XHCOBOT”, “NUJUIMK XNCOBOT”, “OUJIMK XUCOBOT?,
“NEKAJA XMCOBOTU”. “Uunnmuk Xucobot” dhopmacuau kypubd dnkamus (9-pacm):
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0y ¢dopmama xam Oomka dopmanapaek “Uwn”, “UTH”, “Tyman”, “Manbanapau”
TaHjalml Kepak, OyHnaH keduH “CyB TabMUHOTH KHONKacuHU Oocu6® “Uunnuk
XUCOOOTHH” KYpHIIaIH.

XucoGoT DopmacH : hopma

HHUINNKHK XHCOBOT

OHINHK XHCOBOT Xymanuknapra ertKaian

raH VB MMKLOPW, MIAH.

MEKAIHWI XMCOBOT

ik
MyianuKnapapo KaHanna
P DHKn

B Xucobor Munnmk : dopma

Annnuk XucoGot

; m Tyman ManBanap
m
m 2010 M Xapxyp lyoba HTB BobkeHT 9 \lapé Ba comapiaH _~

Cernmaspe

m
B espans
T
1]

m
Mnsaps
Hcana

CTpannua: | I 1 1 I <

Cye TabMuHoTH

9 pacm - CTaTHCTHK XHCOOOT Ba YHH KaJBaJI X0JIHJa KypcaTyB4H (popmMajiap

By xucob6or popmacunmHT yan tapaduga “oi” Ba “mekama’ €3ysmapu 6op. bup
ol yu nekamara OynuHrad. by epnma xap Oup nekaga Ba oi Oyiimya MabIyMoTiIap
KABMHUHH XaM KypcaTaan. Xuco0oT (opMacHHUHT NacTru Tapaduma Oup it qaBoMuaa
xap Oup oif 6yiinua HUTHITaH MabIyMOTJIAp )KabMU JeraH €3yB TYTpUCHAa KypUHAIH.

“Oinmuk Xuco0ot” dopMacuHn WWUIMKAAH (QapKu IIyHIaKd, WWIHU Ba OWHHU
TaH1a0 MabilyMmM OMp OWIMK MabIyMOTHH Oepanu, sbHU 31 KyHJIMK Ba 3 JeKaJaluk
MaBJIyMOT, Xap Oup JeKaJaHUHT Tyrpucura Qopmyna kyiunran. dopmyna nekana
Oyitnua ypraya KuiiMaT KypuHagu. XucoOOoT GOpMACHHUHT MAcTru Tapaduia xam Oup
oif naBoMHAa HUFMIATaH MabiIyMoTiap OyiiMua >kabMU Ba ypTauya KUWMaTHHU Kypca
oymamu. FOkopunma kypcaTuiaraH OMJIMK XHCOOOT (opmacura yximad, OomIKa XucoOoT
(dbopManapHUHT TY3WJIMIIHN Ba HIJIAIINA XaM YXIIall.

Kypu6 uwukunran mabiaymotrinap 6azacu Xapxyp-JlyoOa cyropuin TH3HMHUTA
ypHaTUJIaJM Ba CyB 3aXMpajapuHU TYrpH TaKCUMIIAI Ba YHU Texamaa épaam Oepaiu.
CyB TaHKUCIWTH IIApOUTHJA | ra eplaH KypWJIaAuraH 3apap CyB KEJITHPHUII yCYJIUIa
kapab 250 man (okap cyB) 450 AKIUI monmapura (Hacocmap €paamuaa CyB KyTapuII)
kagap kyrapwiagu. CyBHM TyFpU TakCHUMIIAIl 3ca LIy KaOW MKTUCOAMU 3apapilapHH
KaMaWTHPHILI UMKOHUHU Oepasu.
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Anabuéraap:

1. Anantarust mporpaMMHOTO KoMruiekca Maik-11 qist pa3paboTku ¥ THAPOAH-
HAMUYECKOM MOJENM NMPOTHO3UPOBAHHS BOJOXO3SHCTBEHHOM OOCTAHOBKM B HU30BBIX
Ky6anu: Otuét o HUP / HK® «Bonara». — M., 2005.

2. COOpHHMK TE3MCOB U JOKJIAJ0B MeXAyHapoJaHoW koHpepenuun «HayuHoe
000CHOBaHME U MPAKTUYECKOE HCIIOIb30BAHHUE YIPABIAIOMNX MH(OOPMAIMOHHBIX CHUC-
TeM BOJAHBIMU U 3eMenbHbIMU pecypcamuy / CAHUMPU. — Tamkent, 1996.

3. Microsoft Acces. CucteMa ympaBieHHs] PEISIIMOHHBIMA 0a3aMu JaHHBIX IS
Windows. PykoBojicTBo nonbs3zoBarens — Microsoft Corporation, 1.

OueHKa pe3ynbTaToB UCNONb30BaHUS
opocuTenbLHOM BoAbl U ee NPOAYKTUBHOCTHU
Ha NUINOTHbIX OOBbEeKTax NpoekKTa
«YnyJweHue NpoayKTUBHOCTU BoAbl
Ha YpoOBHe nons»

MyxamegxaHoB LLU.LL., Kaz6ekoB 0., ABepuHa J1.A.,
Py3ueB WU., Cargynnaes P.

HUIl MKBK, UBMH

OpnHoil u3 neneit mpoekra siBisieTcss 3(P(HEKTUBHOE UCHOIB30BAHUE OPOCHUTEIBHOM
BOJIbI U TIOBBIIICHHUE €€ MPOAYKTUBHOCTH Ha 3eMIIIX (PePMEPCKHUX XO3SHCTB Yepe3 BHEApe-
HHUE U pacHpOCTpaHEHUE TEXHOJIOTui, oTpaboTanHbix B mpoekte UYBP-deprana u peko-
MEHJIAINH, pa3paO0TaHHBIX B HAYYHO-HUCCIICAOBATEILCKUX MUHCTUTYTAX. I HOCTHKEHHS
1eJIel MPOEKTa Ha OXBAYEHHBIX MPOEKTOM O0BEKTaX ObUIM OPraHU30BaHbI IEMOHCTpAIH-
OHHBIE YYacCTKH, I'Jie apTHEPHI JOJKHBI OTpAadaThIBaTh COBEPLICHHBIE TEXHOJIOTMU U Jie-
MOHCTpPUPOBATh UX (pepmepam.

Pesynbrarer 2009 roga mokasanu, 4TO HU BCE MpEJIoaraéMbie B MPOEKTHOM JI0-
KyMEHTE MOJI0XKEHHUs YCIIEHIHO perieHbl. Ha 3To ecTh kak 00beKTUBHBIE, TAK U CyOBEKTHB-
HbIE IPUYMHBI.

2009 rog mo cBOMM KJIMMaTHYECKHUM OCOOCHHOCTSIM OKa3aJICsl OYEHb CIIOMKHBIM /IS
BEJICHUSI CEJIbCKOXO3SICTBEHHOIO Mpou3BoicTBa. C MapTa 10 MIOHb MECSI] BKIIFOUUTEIBHO
BO Bcex pernoHax PepraHckoi I0JuHbI HAOMIONAIUCh OOMIIBHBIE OCATKH, COPOBOXKIaB-
HmMecss HU3KUMH, JUIsl 3TOTO Nepuoja, Temreparypamu. [1o JaHHBIM METEOpOIOrHuecKon
craniuu denyeHko, pacronoxeHHoil B depranckoit obnactu, cymmapusie ocaaku 2009
roja ObLIM 3HAYUTENBHO BBILIE MPEIbIAYIIHUX JET, U YTO OYEHb BaXKHO, B Mae€ U B HIOHE
MeCsI1ax BBICOKHE HOPMBI OCAJIKOB COIPOBOKIAIUCh HU3KUMM TemnepaTypamu. 1o kmu-
MaTHYECKUM JAaHHBIM BUIHO (Tpaduk 5.1), 4TO 10 Mast Mecsilia cymMMa CyTOYHBIX OCaKOB
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OblJIa HA YPOBHE CPETHEMHOTOJIETHUX IMOKa3aTesei, HAaYMHas ¢ Mas MecCsIla, €¢ BEeTUIHHA
sgaunTenbHo Boeine 2007 u 2008 rogos.
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Puc. 1. Kosin4ecTBO 0CagKOB ¢ HAPACTAIIUM UTOTOM

C temMmepaTypoii BO3/1yXa MPOU30IILUIa OOpaTHAsl CUTYallHsl, OYCHb HEBBITOIHAS IS
CEeJIbX03MPOU3BOJICTBA, MPAKTHUUECKU A0 BTOpou aekanbl ampens 2009r temmeparypa He
nojgHUMaNachk Bhime 15° C, eCTECTBEHHO MPHU TaKOW TeMmIlepaType BO3AyXa TeMIeparypa
MouBHI OblIa eme Hike. [Ipu Takoit TemrepaType MpOU3BOIUTH IMOCEB MPOMANTHBIX KYJIb-
Typ He pekomeHayeTcs. Pekomennyemas 3¢ dekTrBHas TeMiepaTrypa B [OUBe, KaK U3BECT-
HO, ITOJKHA OBITH He MeHee 12-16 ° C.

OOunbHBIE OCAJKK B Mae U UIOHE M HU3KHE TeMIIepaTyphl 10 KOHIA HIOHS OKa3aiu
CBOE€ BIIMSIHUE HU TOJBKO HA U3MEHEHHUE PEKUMa OPOIICHUS CEIbCKOX035UCTBEHHBIX Kb~
Typ, HO M Ha HEOOXOIMUMOCTH JOMOJHHUTEIbHBIX arpOTEeXHUYECKHX MEPONPHUATHI ais
CHUYKEHUS BJIAXKHOCTH B TIOUBE.
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Puc. 2. Temneparypa Bo3ayxa

HenmocraTok Terma u BeICOKas BIAXHOCTh B TIOYBE OKa3ajd OTPHUIIATEIHLHOE BIIHS-
HUE Ha Pa3BUTHE BBIPAIIMBAEMBIX KYJIbTYp, OCOOCHHO IS xyonm4yaTtHuka. K Hadamy uromns
Mecsla OTCTaBaHUE B Pa3BUTUHU COCTaBIsUIO A0 25-30 cytok. K cepenune urons mecdia ¢
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YMEHBIICHHEM OCAJIKOB M TOBBHIIICHUEM TEMIIEpaTyphl BO3AyXa OTCTABAHWE B Pa3BUTHH
PE3KO COKPATUIIOCHh IO 15 CYTOK M TOJBKO B aBI'yCTE€ MeECSIe HaOJI0aIOCh HOPMAJIbHOE
pa3BUTHE, XOTS U B 3TH MECSLIBI OTCTaBaHHE B pa3BuTHe ObUIO 10 10 cyTOK.

B nanHOM ciy4ae oTcyTCTBHE Y OOJNBITMHCTBA ()ePMEPOB OIBITA ¥ 3HAHUHN TPUBEIIO
K HA3HAYCHHIO OIMMOOYHOTO peXXMMa OpolIeHUs. J[aHHbIe 1O IEMOHCTPAIIMOHHBIM y4acT-
KaM TIOKa3bIBAIOT, YTO OT/CIbHBIC (hepMephl IPOBOMIIN MTOJIUBEI 0€3 y4yeTa BIXXHOCTH B
nouBe. M30bITOYHAS BITAXKHOCTH MOYBBI, YCTAHOBJICHHAS B PE3yJIbTATe OOMIBHBIX OCAIIKOB,
ObuTa ycyryOJieHa HeHY)KHBIMH B 3TO BpeMs TIOJIMBaMU. [IpakTHYeCKH Ha BCel TEPPUTOPHH
@DepraHcKoil TOJIMHBI, B HAa4YaJle WIOJNS MECsIa, BBIPANIMBAEMBIC KYJIbTYPBI CTPAaJadd OT
U30bITKA BIAXKHOCTH, U BXXHO OBLIO, KAK MOXHO OOJIbINIE JaTh KYJbTYpaM TEIUIa, U arpo-
TEXHUYECKUE MEPONPUSITHS JOJDKHBI OBLITH OBITH HAIPABICHBI HA CHUKCHHUE BIAKHOCTH B
nouBe. OHako OombIIast 4acTh epMepoB, MPOBOS MOJHUBBI U HE MPOBEAS HAJUICKAIINX
arpOTEeXHUYECCKUX MEPOIPHUSATHI MO CHIDKEHHUIO BJIIAXKHOCTHU, TOJBKO YCYTyOMIIH TIOJIOXKe-
Hue. B pesysnbrare, Ha OOJIBIICH YacTH TEPPUTOPHH, Mbl BUIUM JIMIITHAE 3aTPAThl HA I10-
JIUB, HEPAaBHOMEPHBIA PEKUM OPOIICHHUS, COPOBOXTAFOIIUNCS HEHYKHBIMH MTOJINBAMH.

Crnenyet ckasarb, 4YTO MMOJ00HbBIE OMIMOKY MbI BUAMM HH TOJIBKO HAa OXBaThIBAEMBIX
HAIIMMHA KOHCYJIbTAIUSIMH (EPMEPCKHUX XO3SHCTBaX, HO U HA OTICIBHBIX JEMOHCTpAIlU-
OHHBIX yYacTKaX IMpOeKTa. DTO TOBOPUT O TOM, YTO HAIM MAPTHEPHI MO BBHIMOIHEHUIO
MIPOEKTA €Ile He IOCTATOYHO MOHSUIA, Ha CKOJIbKO BXKHO YUUTHIBATH BECh KOMILIEKC MPH-
POIHBIX YCJIOBUH M MPUCTIOCAOIUBATh COBEPIICHHBIC TEXHOJIOTUU C YYETOM BCEX IMOKa3a-
TeJeH.

OueHka MCNOIb30BAHUSI OPOCUTEIHbHOI BOJAbI HA J€MOHCTPAIIMOHHBIX MOJISIX
NMpPoeKTa

OneHka MCIOJIB30BaHUS OPOCUTEIBHOW BOJBI, IPOBEJACHHAS 1O AEMOHCTPALUOH-
HBIM y4YacTKaM IOKa3bIBAET, YTO OTJEJIbHBIE XO35IICTBA NCIOJIB30BaIN OPOCUTEIBHYIO BO-
Iy C y4e€TOM KJIMMAaTHYECKUX OCOOEHHOCTEH rojia, M peKuM OpOILEHUs B TEUEHHE rofa y
HUX CJIOKUJICSI pABHOMEPHO, C JIOIYCTUMBIMH JUIsl KQX/I0TO YCJIOBHUS NOJUBHBIMU U OpPO-
CUTEJIbHBIMU HOPMAMH.

Tak B AHaukaHCKOM 00JIaCTH Ha JIEMOHCTPAIIMOHHBIX ydacTkax MapxamaTcKoro,
AnteiHKyIbCKOTO M [IlaxprxaHCKOro paioHOB HMCIIOJIB30BAHUE OPOCUTEIIBHOM BOJBI IPO-
BEJICHO C YYETOM CJIOKMBILIMXCS MOTOJHBIX M IMOYBEHHBIX ycioBuil. B MapxamaTckom
palioHe NEepBBIM MOJMB XJOMYaTHUKA MpoBeaeH 20-23 HIoHS, YTO MO3KE CPOKa MPEKHUX
net Ha 25 — 30 cyTOK, BTOpOH MOJIMB MPOBEACH C MEXIOIMBHBIM IeproJoM B 29-30 cyTok.
B 00b1uHBIE TOJBI 32 3TOT MPOMEXKYTOK BPEMEHU MPOBOIMWIOCH 10 4 MOJUBOB. ['aBHYIO
pOJIb B COKpAILlEHUU KOJMYECTBA MOJIMBOB MOCIY>KUJIO CAEPKMBAHHME IEPBOrO MOJHMBA U
MCIIOJIb30BAHUE 3aIlacOB IIOYBEHHOW BJIard 10 IEPBOIO IOJIMBA U MEXIY NEPBBIM U BTO-
PBIM MTOJIUBAMH.

B ANTBIHKYJIBCKOM paliOHE TaKkKe pallMOHAJIbHO ObUT MCIOJIB30BAH 3amac Biaru B
IIOYBE, XOTS CIIEAYeT CKa3aTh, YTO U B AJTBHIHKYJIbCKOM M B MapxamaTrckoM paioHax
MOKHO OBIJIO 000iTHCH 0€3 0HOrO MoNMBa. B AJNTHIHKYJIHCKOM paiioHE MEPBBIN MOJHB
12-17 mast Mor He MPOBOAMUTHCS, TaK KaK B 3TO BPEMs €Ile 1K JO0XKIHU, U 3araca BJIard B
MOYBE BIIOJIHE OBUIO JOCTAaTOYEH Ja)ke Ul 3eMellb C BBICOKOM CTENEHbIO BOAONPOHMIIAL-
Moctu. B Mapxamarckom paiioHe TpeTHii 1 YeTBEPThIC IMOJIMBBI MOXKHO OBLIIO ObI COBMEC-
tuTh. B [llaxpuxanckom paifoHe npu 3pPEeKTUBHBIX CpOKax IMOJIMBA, HAOIIOAAIOTCS 3aBbl-
IICHHBIC 3HAYEHUS TIOJIMBHBIX HOPM, OCOOEHHO TPETHI MOJIMB M MEPBHIN BHI3HIBHON TOJIHB,
KOTOPBIM JOIDKEH ObITh HAMHOI'O HUYXKE BET€TaTUBHBIX ITOJIMBOB.
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Puc. 3. Ucnoib30BaHne OPOCUTEIbHOM BOAbI B AHAMKAHCKOH 00J1acTH
(XJI0MYaTHHUK)

Hamo ormeTtuTh, 4TO BO BCeX Tpex paiioHax 3(p¢deKTHBHO OBLIM HAa3HAYEHBI I10-
CJIeTHUE TIOJIUBBI, I KIUMaTuueckux ycioBuit 2009 roma, U CpoK MOCIEIHETO TMOJIHBA
uMen Oorpioe 3HaueHue. [IpomamrHeie KyJIbTypbl, OCOOCHHO XJIOMYATHUK, B PE3yJIbTaTe
HU3KHUX TeMIIepaTyp U OOMIBHBIX OCAJKOB, YyBCTBOBAIHM HEJAOCTATOK TEIIa M U3JIHIIHION
BJIary W YeM paHbllle ObLIM 3aKOHYEHBI MOCTICIHUE MOJIUBBI, TEM OOJIbIIEe OBLIO TapaHTHH
JUTSL BBI3pEBaHUST KOPOOOUEK.
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Puc. 4. Ucnosib30BaHMe 0poCHTEIbHOI BOAbI B @eprauckoii 001acTu
(XJIOMYATHHUK)

OreHka pe3ynbTaToB MOHHUTOPHHTA O APYTUM JIEMOHCTPAIIMOHHM IOJISIM TTOKa3bI-
BAaeT, YTO OTJEJbHbIE XO35NUCTBA MPOBEJIN BEreTallMOHHBIE TIOJIUBBI C OOJBIIMMU HapyIlIe-
HUSMHU.

Tak B x03stiicTBe Happiackoro paitona Hamanranckoil 067acTu sSIBHO MPOCIICKHBA-
eTcs Hed(D(ekTMBHOE Ha3HayeHHe CPOKOB 2 U 3 moiuBOB. B xo3siicTBe AOmypaxmaH
OmomnoB Ilanckoro paitona (Hamanranckas o0mnacts), [laxTaTtabamckoro paiiona (AHau-
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JKaHckasi o0sacth) U borupxon dypkarckoro paiiona (depranckas o0IacTh) MOTUBHBIE
HOPMBI I0XOZAT 0 1600 M’/ra TpH peKOMEHIyeMbIX HOpPMAaX IS STHX 3eMellb He bolee
1000m/ra. Takue GOJIBIINE HOPMBI MOTMBA MOYHO MOAABATH JUIA 3EMEIb CO CPEIHUM H
YTSDKEJIEHHBIM MEXaHUYECKMM COCTaBOM U 0053aTeNbHO C MOIIHBIM MOKPOBHBIM MEJKO-
3eMOM IpH TIyOOKOM 3ajieraHduM TPYHTOBBIX BOJ. Takoil mojuB ObIBaeT, ONpaBaaH JUIs
Oosee NIUTENBbHOM CPabOTKU BJIAKHOCTH MOYBBI, C MEKIOJIMBHBIM MEPUOIOM HE MEHee
25-30 cyrtok. [TonmuBel, MpoBeieHHBIE B CEHTSIOpE MecsIle, TaKKe HUYEM HE ONpaBIaHbl U
m3nuiHY. [lonydyenHas Binara B ceHTsOpe Mecslie, Kak pacTeHUEM, TaK U MOYBOH, TOJIBKO
3aMeIIsIeT POLECC CO3PEBAHUS XJIOMYaTHHUKA. J{JIsl TOJIHOTO PacKpbITUS KOPOOOUEK U MO-
JTy4eHHUsl MOJHOLEHHOTO YpoxXasi B 3TO BpeMsi He0OOXOAMMO HAIPOTHB CHUXKEHHE BJIAard B
MIOYBE.

Onenka 3(ppeKTUBHOCTH HCHOIB30BAHUS OPOCHUTENBHOM BOJBI C Y4E€TOM HEIpO-
TYKTUBHBIX COPOCOB C TIOJIEH OpOIICHHMS, TIOKAa3bIBAET, YTO COPOCHI COCTABISIOT B Ipejie-
nax ot 8 10 33%. Haubonpmme notepu Ha cOpoc HAOMIOAAIOTCS MPU MOJIHUBAX ¢ OOJIBILIU-
MU TOJUBHBIMH HOpMaMmH. B OOJIBIIMHCTBE XO3sCTB cOpPOC ¢ MOJEH OPOIICHHUs 10 OT-
JIeNIbHBIM NoJMBaM Jtocturaet 10 30% oT NOJIMBHOM HOPMBI, IIPH cpeiHeM cOpoce 3a Bere-
tanuto 10 10-15% ot opocuTenbHOM HOPMBI.

B Corauiickoii o0mactu, Tak *e Kak U Ha I€MOHCTPALlMOHHBIX MOJSIX B Y30EKCKOH
YacTH HAOJIOAAIOTCS OMYIIEHHBIE TIPU MOJMBAaX XJIOMMYATHUKA OTKIOHEHHS OT HOPMAaTHB-
HBIX ITOKa3aTesel, Kak B CPOKax, TaK U B HOpMax IOJIMBA, XOTSI OPOCUTENIbHBIE HOPMBI 32
BECh NIEPUO/] BETETAIIM HEBBICOKHE.

Ha nemonctpanmonnom nosne /[x.PacynoBckoro pailoHa TpeTui MOJUB UMEET 3a-
BBIIIICHHBIE 3HAUEHUS, U €CJIM YUYUTHIBaTh IIOYBEHHO-MEINOPATUBHBIE YCIOBUS 3TOTO XO-
3s1CTBA, TO MOJUBHBIE HOPMBI JIOJKHBI OBITh 3HAYMTEIBHO HIDKE. MEXIOIMBHOM NEpUO/,
INPUHATHIN X0341icTBOM 13-15 cyTOK, BIIOJIHE NpUeMIIEM JUIsl YCIOBHM X035HCTBA, II€ MO
UMEIOT BBICOKYIO BOJIONPOHUIIAEMOCTb U 0OJbINE YKIOHBL. [IAThIN MONKB, MPOBEICHHBIH
yepe3 6 CYTOK MOCJE YETBEPTOro ¢ OOJBIION MOIMBHON HOPMOHM, B JAHHOM CIyyae MOT
IPUBECTH K MEPENOIUBY U, CKOPEE BCEro, HyKHO ObLI0 00BEIMHUTH 5 U 6 TOIMBHI U IPO-
BECTH TOJIUB B MEPBBIX YHCIIAX CEHTAOPS.

B CnurtameHnckom paiioHe Ha J€MOHCTPALMOHHOM IIOJI€ TOJMBHbBIE HOPMBI 3aBbl-
HIeHbl. XOTs [TOYBEHHBIE YCIOBUS M MOKPOBHBI MEIKO3E€M MO3BOJISIOT BMECTHUTHh TaKOMN
00BbEM TOJIMBHOM BOJBI, ’TU HOPMbI HE COOTBETCTBYIOT MEXKIIOJIMBHOMY HEPUOIY, U B
JAHHOM CIIy4ya€ MOKHO KOHCTaTHpOBaTh, YTO HAa 3TOM II0JI€ MPOUCXOJWI IEPENOIUB
XJIOMMYaTHHKA.

Ha nemonctpanrionHom nosje B MacT4MHCKOM palioHe ObLIO IPOBEAEHO TPH MOJIU-
Ba C MEXKIIOJIMBHBIMU nepuojiaMu 6onee 30 cyTok, opocuTenbHass HopMa coctaBuia 2803
M°/ra. XOTs Ha 9TOM TI0JIe €CTh OTKJIOHEHHS B ITOIHBHBIX HOPMAX, BCE XKe PEXKUM OpOIIe-
HUSl, IPUHATHIN (hepMepamMH BMeCTe ¢ KOHCYJbTaHTaMH IpPOeKTa - Haubosee 3PPeKTHB-
HBIN.

Ha »TOM nosne npuHATBIN pe’KUM OpOLIEHHs ONpPaBJaH BbICOKHMM CTOSTHUEM YPOBHS
TPYHTOBBIX BOJI, JOCTUTAIOIIKI B mepuo Bererauu a0 0,5 M oT moBepxHOCTH 3eMiH. Ec-
JM y4YecTb M KIMMAaTUYECKHE OCOOEHHOCTU rojia, TO PEXKHUM OpOIIEHUS B MacTUMHCKOM
paifoHe ObLIT MPUMEPHBIM JIJIs 30H C BBICOKUM CTOSTHHEM T'PYHTOBBIX BOJI.
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Puc. 5. Ucnosib30BaHKe OPOCHTEILHOM BOABI IO PailoHaM
Corauiickoi 00J1acTH (XJIOMYATHUK)

B nenom no TamkuKCKOM 4acTu MPOEKTa ClAeAyeT OTMETUTh, YTO OONBIINX OTKIIO-
HEHUI B peXXKUME OPOIICHUS U HOPMaX IMOJIHBa He HA0M01a710Ch. OTHOCUTEHLHO TIOTEPh C
1oJiel OpOIIEHHSI MOKHO CKa3aTh, UTO OOJIbIIAsl YaCTh MOJIMBOB UMEET HU TOJIBKO HOpMa-
TUBHBIC 3HAYEHUS, HO U HAMHOTO MEHBIIIKE, YTO TOBOPUT O BBICOKOH 3(h(PEeKTUBHOCTHU HC-
M0JIb30BaHUsl OPOCUTEILHON BOBI HA MOJIE.

Tem He MeHee, oIleHKa cOpoca ¢ MoJei OpoIIeHus MoKa3ala, YTO €CTh ONpeIeeH-
Has 3aKOHOMEPHOCTH B €€ BemunHax. Uem O0JbIle moauBHAss HOpMa, TeM OosbIine cOpoc ¢
MoJiel OpOIIICHHUsS, U YeM MEHBIIIE MOJMBHAS HOpMA, TEM MEHbIIEe cOPOC. ITO TOBOPUT O
TOM, 4TO (pepmephl, 3a0upasi OOJbIIIE OPOCUTEITHHOM BOIBI HA TTOJI€, OCTABIISIOT HA TI0JIe TO
KOJIMYECTBO, KOTOPOE TO MOJIE MOKET BMECTHUTh, HIIM OCTABJISIFOT HA IOJIE TY BOJIY, KOTO-
pasi Hy»Ha, a JIMIIHIOI cOpachIBaIOT.

VY Qepmepa HET 3aMHTEPECOBAHHOCTH B YMEHBIIEHUH cOpoca ¢ mosel (HempoaykK-
THUBHBIX TIOTEPbh). Takoe OTHOIICHHE K BOJIE OOJIbIIE XapaKTEPHO VIS yCIOBHM, rae dep-
Mep He 3ayMbIBaeTCsl 00 oriaTe cOpackiBaeMOW BOJBI M TJIE OIUIAaTa 32 BOAY HE B3UMaeT-
cs. Ho ecnu mpoananusupoBath yciioBusi TaKUKHCTaHa, TO MOYXKHO BHJETh, YTO MPH JOC-
TATOYHO BBICOKOH OIIaTe 3a BOAY CTUMYJIOB K €€ SKOHOMHOMY HCITOJIb30BAHUIO HE CO3/1a-
HO. Y (epmepa, 3a HEMMEHUEM BOJIOYUETHBIX CPEJCTB, IIaTa 3a BOAY B3UMAETCs MO MOJIU-
TOMY TeKTapy, a He MO MCIOJIb30BaHHOMY O0BEMY, UTO JaeT BO3MOKHOCTH (epMepy HC-
M0JIb30BaTh CTOJIBKO BOJIbI, CKOJIBKO €€ BO3MOXKHO MOJIYYHUTh, a MJIATUTh TOJIBKO 3a MOJIHU-
TYIO TUIOIIAb.

B Omickoit o6mactu Keipreizcrana ycmoBust OTIMYAOTCS OT Y30ekckon u Tamkuk-
CKOM yacTu npoekTa. OUEHKY HCIOJIb30BAHUS OPOCUTEIHLHOW BOABI MO MIJIOTHBIM O0BEK-
TaM IPOBOAUIM HE TOJIBKO MO HMH(OPMALMU C JAEMOHCTPALMOHHBIX IMOJIeH (hepMepCcKux
XO3SIICTB, HO TIO OTBOJIaM, TJIe¢ HAXOAUTCA Tpymnmna GepMEepPCKUX XO3SHUCTB BOJOIMOIB30Ba-
TeJen.

JleMOHCTpallMOHHBIC YYACTKU C HEOOIBIITUMU HaIeJIaMH, Ha KOTOPBIX MPOBOIUIHCH
neMoHcTpauu 3(Q(HEKTUBHBIX TEXHOJIOTUN A (hepMepoB, pacIoOKEeHbl BHYTPH MHUJIOT-
HBIX OTBOJIOB, Ha KOTOPBIX OpraHM30BaHa CHUCTEMa BOAOYyYETa, paclpeielieHue OpOCH-
TEIbHON BOJIBI MEXAY depMepamMu 1Mo GpakTUYecKoMy 00beMy BOJIbI U OILIaTa 3a BOAY MO
UCTIONB30BaHHOMY 00BeMy. OO0beM BOAOIOAAYM HA JEMOHCTPAIIMOHHBIX Y4YacTKaxX M Ha
OTBOJIaX HayaJld 3aMepsATh B Hayalle aBrycTa Mecslla, BOJ0N01auy 0 aBrycTa Mecsiia Boc-
ctanoBunu 1o ganHbeM ABII u mo ompocy ¢gepMepoB Ha OCHOBE MOKa3zaTeseil moauBa, Ta-
KHUX KaK CPOKH IMOJaud, MPOJOJKUTENBHOCT MOJIMBA U o Bobl B Ooposze. [1o momy-
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YCHHBIM AaHHBIM YAaJ10Ch IIPOBECTHU aHAJIM3 HCIIOJIb30BaHUA OpOCHTGJ’IBHOfI BOAbI HA 1€-
MOHCTPALIMOHHBIX YYAaCTKaX U CACJIATb ONIPCACIICHHBIC BBIBOJBI.
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Puc. 6. Ucnosib30BaHMe OPOCUTEIBbHOM BOABI /ISl Pa3JIMYHBIX KYJIbTYP
10 ApaBaHCKOMY PaiiOHy

Pe3ynprarel aHann3a JaHHBIX MTOKA3bIBAIOT, YTO BEJIMYMHA BOAOIIOAYU UMEET pas-
JIMYHbIE 3HAUYEHUS B 3aBUCUMOCTH OT BHUJA KYyJIbTYp U OT paiioHa. B ApaBaHckom paiione
NPaKTUYECKH [0 BCEM BUAAM KYJIBTYP HCIIOJIb30BAaHO OOJIBLIOE KOJIUYECTBO OPOCUTEIBHOM
BoAbl. [Ipy HOpMaTUBHON BoJONIOAaYE, HAIIPUMED, XJIOMYATHUKA JUIA 3TOM 30HBI B IIpejie-
nax 6000 M’/ Ta HCIOMB30BAHO BOJBI B npegenax 10000 M>/ra. JIJIs MIIeHHIBI 1 KYKYypy3bl
IPY TaKOH, OOMIIBHON OCagKaMHu BECHE, BETMUMHA BOJIONIOIAYH TAK)KE MPEBHIIIACT €€ BO3-
MO>KHBIE U ITPOJTyKTUBHBIE HOPMBI B 1,5-2 pasza.

B Kapacyiickom paifoHe ToJ0XKeHHe JTy4lle 10 OBOIIaM, MIICHUIE U OCOOSHHO IO
IIOJICOJIHEYHMKY, YETO HENb3sl CKa3aTh IPO XJIOMYaTHHUK. 31€Ch TAKXKE 3HAYEHUS 110 BOJO-
nojaue mpeBbiaoT HopMatuBHbIe Ha 1500-2000 M°/Ta I CpPEIHUX MO BOJHOCTHU JET. B
2009 romy mOCTaTOYHOE KOJIMYECTBO BJIAard B IOYBE YJIEPKHUBAJIOCH A0 MIOJIA Mecsla, U
1oJjiaya Takoro KOJIM4YeCTBAa OPOCUTEIHHON BO/IBI HUUEM HE OIpaB/AaHa.

Haubonee 3pekTUBHO U ¢ y4eTOM NOTOJHBIX YCIOBHM MPOBEIH MOIUBHI B Y3reH-
CKOM paifone. 37ech Ha MIICHWIy H KyKypy3y Hcromb3oBaax Bcero 1018 u 1784 m’/ra
OpPOCHUTEIILHON BOJBI 332 BET€TALUIO.

[Tpu cpaBHUTENHHO OIM3KUX YCIOBUSX pailOHOB, BOJIOMOAAYa Ha MIICHUILY KOJeO-
nercs ot 1018 m’/ra - B V3renckom paiione, 3916 M/ra - B Kapacyiickom, 1o 5626 M°/ra -
B ApaBaHCKOM paiioHe. B uem npruumHa Takux OOJBIIKMX Pa3IM4YUil [0 BOAOIOAYE HA OJI-
HY U Ty K€ KYyJbTypy?

B nepByto ouepenp, cieryeT OTMETUTh, YTO €CTh ONpEEICHHAas pa3HULA 10 BbI-
COTHBIM 30HaM MEXJy ApaBaHCKHM M Y3I€HCKUM pailOHaMH, KOTOpas olpeneser o0beM
Y PEXKUM II0JIMBA. Y3INE€HCKUM paliOH PaCIOJIOKEH 3HAUYNUTEIIBHO BBIIIE U TEMIIEpaTypa BO3-
JyxXa HUXKe, 4eM B ApaBaHCKOM paiiOHE, pacHoJIOKEHHOM OJIMKe K IyCTBIHHO-CTETHOM
30He. McnapsieMocTh B ApaBaHCKOM pailOHE BBIIIE M MOTPEOHOCTh B OPOCUTEIHHOMN BOJE
TakXke OOJIblIe, 4YeM B Y3reHCKOM. DTO B KaKOH-TO CTENEHU OOBACHSET OoJiblee KoIuye-
CTBO MCIIOJIb30BaHHOM BOJBI B ApaBaHCKOM pailone. Ho cinenyer cka3aTh, 4YTO BereTaTHB-
HBI NIEPUOJ NIIEHNLBI IPUXOJNUTCS B OCHOBHOM HA 3MMHE-BECEHHMI NEPHUOJ, BpEMs, KO-
I/1a Mbl IMEEM HAaUMEHBIIIYIO UCIAPSIEMOCTh U HanOOJIBIIYIO BIQXKHOCTh B IIOYBE.
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Puc. 7. Ucnosib30BaHMe OPOCHUTENbHOM BOABI ISl PAa3JIMYHBIX KYJIbTYP
no Kapacyiickomy paiiony
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Puc. 8. Ucnosib30BaHMe OPOCUTEIbHON BOABI IJISl PA3JIMYHBIX KYJbTYP
Mo Y3reHCKOMY paiioHy

Tonbko B 3acyluIMBBIE TOABI NOTPEOHOCTh B OPOCUTENILHOW BOJE MOBBIIIAETCS, U
TpeOyIOTCs HHTEHCUBHBIE MOJIMBBI Yke B MapTe Mecsie. 2009 roa 6b6u1 00HMIeH Ha OCaJKH
U T04Ba NPAKTHUUYECKU HE MIPOCHIXaJIa 10 UIOJIS MecAla, B TAKME NEPUOJIbl Ul 30H ApaBaH-
CKOT'0 paifoHa MOKHO 00XOAMTCS MEHBUIMMU U 00beMaMH U KOJTMYECTBOM MOJIMBOB.

Paznuune B HOpMax BOAONOJAYM, MOKHO OOBSICHUTH TaKK€ U MHOTOBOJHOCTBIO
rojia, Mpu KOTOPOM OBUT TOCTATOK OPOCHTEIBbHOM BOJBI MPAKTUYECKH BO BCEX 30HaX 00-
JacTy, faxe B ApaBaHCKOM paiioHe, I/ie B OObIYHBIE I'OJIbl OLLYIIAETCA JEPHUIUT OPOCHU-
TEIBHON BOJABI M3-32 PACIOJIOKEHUS pailoHa B XBOCTOBOM dacTu KaHajioB. Ecim mocmot-
pETh Ha UCXOJIHBIE JAHHBIE, IPAKTUYECKH BCE X034HCTBA MCIIOJIB30BAJIN BOY C U30BITKOM.
B ApapBaHCKOM paiioHe TOIHBHBIE HOPMbI jocturaroT 10 1980 m’/ra, B Kapacyiickom
paifore 1600-1700 M/ra IpH HOIMBHBIX HOPMAX JUIS 3THX 30H He 6onee 800-1000 m*/ra. B
IIECTH XO3SHCTBAaX W3 TPUHAALATH IPOCIEKHUBAIOTCS 3HAYUTEIbHBIE COPOCHI C TOJeiH
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opomenusi, ot 30 1o 45% ot Boxomojauu, NMPU HOPMATUBHBIX MOKA3aTeNsAX B Mpeaenax
20%.

[TpuauHO# OONMBIIMX COPOCOB SBISECTCS HE HOPMHPOBAHHAS IM0/1a4a OPOCUTEIHLHOM
BOJIbl U HEBEPHO BBIOPAHHbBIE TEXHOJIOIMYECKHE CXeMbl NoMBa. bosnbias yacts pepmepon
HE UMEIOT HE TOJBKO 3HAHUS, HO M MH(POPMAITUIO O CYIIECTBYIOUINX MOIX0/AaX M TEXHOJIO-
T'HSIX, KOTOPBIE al0T BO3MOXHOCTb UCIIOIB30BATh A3(PPEKTUBHO OPOCUTEIBHYIO BOJLYy U TEM
CaMbIM CHM3HTb HE TOJBKO (DUHAHCOBBIC 3aTPAThI, HO M MOBBICUTH YPOKAUHOCTH CEIILCKO-
XO3SICTBEHHBIX KYJBTYP.

Crnemyer OTMETHUTH BBICOKYIO 3()()EeKTUBHOCTH MCIIOJIb30BAaHMS OPOCUTEIHHON BOJIBI
B KapacyiickoM u B Y3reHckoM paifoHax 1o MIIEHUIIE U OBOLIAM, IJie cCOPOCHI ¢ MosIel Obl-
¥ HWXKE Jake HOPMATHUBHO JOIMYyCTUMBIX TpeneioB. D((HEeKTUBHOCTh HMCIIOIB30BAHUS
OpPOCUTENILHON BOBI IO 3TUM XO34HCTBaM €Ille pa3 NOATBEPKIAeT CYIIECTBYIOIHUE pe3ep-
BbI BOJOCOEPEKEHUS M BOSMOXHOCTU MPEJOCTABISEMBIX IIPOEKTOM TEXHOJOTHI, U jKela-
HUe (hepMepoB UCTONB30BATh UX B MHTEPECAX CEIbCKOXO3HCTBEHHOTO TPOU3BO/ICTRA.
D¢ dekTBHOCTH HCIOTB30BaHUA OPOCUTEIHHON BOABI MPEIyCMaTPUBAET B MEPBYIO OYe-
penpb obecriedeHre MoTpeOHOro oobeMa BO/IbI C YUETOM BCEX JOMOJHUTEIbHBIX UCTOYHU-
KOB YBJIQ&)KHEHUS — OCAJKOB, IMOJMUTHIBAHMS M3 TPYHTOBBIX BOJI U 3arac Bjaru B rnouse. B
TO K€ BpeMsI pPaBHOMEPHOE YBJIA)KHEHUE OPOLIAEMOro MOl IMEET HE MaJIOBa)KHOE 3Haue-
HHUE B 3(p(PEeKTUBHOM HCIIOIB30BAaHUM OPOCHUTENBHOM BoAbl. Ho rmaBHOE, 3P PEeKTHBHOCTD
UCIIOJIb30BAaHUSI OPOCUTEIBHOM BO/BI JOJDKHO MPELyCMaTpUBaTh €IIe U MOJyuYeHHE BbICO-
KHUX YPO’KaeB, UTO ONPENESIET MPOyKTUBHOCTh OPOCUTEIBLHOMN BOJIBI.

OueHka NPOAYKTUBHOCTH OPOCUTEIbHOM BOJIBI HA 1€MOHCTPAIIMOHHBIX MOJISIX
NMpPoeKTa

OrneHka NpOAYKTUBHOCTH BOJABI U 3€MJIM, MIPOBEJCHHAS HAa OXBAUCHHOHN MPOEKTOM
TUTOIIA/IN TTOKa3ajia, 4To OOJIbIIas YacTh X0O3sIMCTB Mo BceM obnacTsaM B 2009 roxy moctur-
Jla JOCTaTOYHO BBICOKHMX 3HaueHuUU. B depranckoil oOmacTv 3HaYeHHS MPOTYKTUBHOCTH
MO XJIOMYaTHUKY cocTaBuin ot 0,48 kr/M> B TalLIaKCKOM patione go 1,39 Kr/M> B barnan-
ckoM paiione. B barmanckom paitone B xo3siictBe Huty ypoxaitHocTs B 3511/ra noimyyeHna
HICIIONb30BAHHEM HEOOIIBIION0 00BEMa OPOCHTEIBHON BOABI - 2517 M>/ra. DTO X03SHCTBO
JIOCTHUTJIO BBHICOKOW MPOJyKTUBHOCTH OJarofaps MpoBEACHUIO TTOJUBOB C YYETOM BBICOKO-
TO CTOSIHHSI YPOBHS TPYHTOBBIX BOJ M MIPABUIILHOTO HA3HAUYEHUS CPOKOB M IIPOIOJKUTEb-
HOCTHU MONMBOB. Taxke 3T0 X035MHUCTBO MPH IJIAHUPOBAHUU TIOJIMBA Ha XJIOMYATHUK CMOTJIO
COPUEHTHPOBATHCSA B CIIOKHBIX YCJIOBHSIX TOfa, CBA3aHHBIX C MOBBIIICHHON BIIaKHOCTHIO
MOYB, B Pe3yJbTaTe OOMIBHBIX OCAIKOB.

B Angmxanckoit 1 HamaHranckoi o0nacTsx NpoayKTUBHOCTh Ha JIEMIIOJNIAX COCTa-
BUJIa o xjonyatHUky ot 0,5 no 0,98 KF/M3, u 110 mmenuie ot 0,49 mo 1,42. Ilo xmomyart-
HUKY TIOJTyYeHBI CTA0OMIIBHO HETUIOXHE PE3YIIbTAThI, XOTS YPOKAHHOCTh 3/1eCh HIDKE, YeM B
Oepraickoil 006JIaCcTH MPHU CPaBHUTEIBHO ONM3KUX 3HAUEHHUSX OPOCUTENIBHON HOpMBbI. B
CpeIHeM POAYKTHBHOCTh BOJIBI B MIJIOTHBIX pailoHax Y30€KUCTaHa COCTABHIIA IO XJIOMKY
-0,77 KF/M3, o mmenute — 0,85 KT/M .
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Puc. 9. IIpoagyKTHBHOCTb MCIOJIb30BAHNS OPOCUTEIbHOI BOIbI
HA J1eMOHCTPAIMOHHBIX NMPOEKTaX (XJTOMYATHUK)

ITo Corauiickoil 061acTH B OCHOBHOM TIOJyY€HBI BHICOKHE 3HAYCHHS MPOIYKTHB-
HoctH. Tlo IByM paifoHaM MPOIyKTHBHOCTb COCTAaBIseT Gomee | Kr/M® M 9TH BETHUMHBI
MIOJTYYEHBI, KaK 32 CYET BBICOKOTO YpOXKas, TaK M 3a c4eT 3(PPEKTHUBHOTO HCIIOIb30BaAHHS
opocuTenbHON BoJbl. TONBKO B 0JHOM X03s1iicTBe CIIUTAMEHCKOr0 paiioHa UCIOJIb30BaHO
opocutensHol Bojbl cBbiie 7000 m3/ra u momydeH ypoxkair Bcero 24,91/ra. B mannom
cilydae HU3Kasi IPOJyKTUBHOCTb, B 3TOM XO34HCTBE, MOJyUyeHa 3a CUET HEBEPHOT'O pexXHMa
OpOLICHUS U OONBIIUX MOTUBHBIX HOPM. 10 MOTyYeHHBIM TaHHBIM BUIHO, YTO B HIOJIE U B
aBr'yCTe€ MecsIax MPOBEIEHO YEThIpe MOJIMBA, /1BA MOJIMBA OBUIM JHMIIHUMM, 33 CUET 3TUX
TOJTMBOB YBEINUHMIIACH OPOCHTEIbHAS HOpMa Ha 2500 M’/ra M IIOMHUMO 3TOT0 GOJIBIIHE TI0-
JIMBHBIE HOPMBI YBEJIIMYUIIU OPOCUTENBHY 0 HOPMY €I1I€ Ha 1000M°/ra.

Juarpamma 5.2.3. TIpoAyKTHBHOCTb HCII0JIB30BAHUSI 0POCHTEILHOI BObI HA IEMIOJISIX
JJIS PA3IMYHBIX KyJIbTyp Ouickoii o61acTi
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T10JICOJTHCUYHHUK OBOLIU

ApaBaHckuii pailoH Kapacyiickuit paiton V3reHckuii paifoH

Puc. 10. IIponyKTHBHOCTH MCNOJIH30BAHUS OPOCHTEJIbHON BOBI
HA JeMOHCTPAIMOHHBIX MOJISIX JJIA PA3JIHYHBIX KYJbTYP Ouickoii 001acTu
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OneHka MpoayKTUBHOCTH BOJBI IEMOHCTPAIIMOHHBIX Y4acTKoB Mo Omickoil obmac-
TH, TIPOBEJICHHAS 10 JaHHBIM BOJOMOJAYU M TOJYUYEHHOTO Ypo)kasi MOKa3bIBaeT, 4TO €€
BEJIWYHMHA B IIITH XO3SHWCTBaxX M3 BOCHMH cocTasisgeT oT 0,6 mo 2,6 kr/™. Hamo CKa3aTh,
YTO 3THU BEJIMYUHBI TIOJYUYEHBI, KaK 3a cueT 3()PEKTUBHOTO UCTIOIB30BaHUS OPOCUTEIHHON
BOJIbI, TaK U 32 CUET MOJyUYeHHUsl BEICOKOTO ypokasi. Hu3kue 3HadeHus mpolyKTUBHOCTH T10
XJIOMYATHUKY B ApaBaHCKOM pailOHE TOJydYeHBI B OCHOBHOM 3a CHUET MOJa4H OOJBIION
HOpPMBI ITOJIMBA. To Ke caMoe MPOCIEHKUBAETCA U IO OBOILAM B ApaBaHCKOM M Y 3T€HCKOM
paiioHax.

Ounenka 3¢ geKTHBHOCTH HCNOJIB30BAHUS OPOCHTEJBLHOH BOAbI M ee MPOAyK-
THBHOCTH 10 (hepMepcKUM X03s1iicTBaM

PesynbraT npoayKTUBHOCTH U APPEKTUBHOCTH MCIOIB30BAHUS OPOCUTEIHHOM BO-
IIbl - 9TO Pe3yJIbTaT KOHCYJBTaTUBHOM U PaCIpOCTPAHUTEIHHOU AESITETbHOCTH Ka)XI0Tro
napTHEpa U B OCHOBHOM TPEHEPOB OpraHusanuii-pacnpocrpanuteneii. [lonyuyennas nep-
BUYHas uHpopmanus mo GepMepckiuM X03sHUCTBaM SIBIISIETCS 0TOOpakeHreM padoThl Tpe-
HEPOB.

ITo Y36ekckoil yactu npoekToM ObuT0 oxBaueHo 13 ABII u 155 ¢epmepckux xo-
3SUCTB ¢ opornaemMoit twiomanasio 7249.4 ra. [IpoayKTUBHOCTh OPOCUTENHHOM BOJABI HA
XJIONMYaTHUKE 10 (epMepckuM Xo3siiictBam coctaBuia mo depranckoit obmactu OT
0,461<r/M3 1o 0,98 KF/M3, 1 110 AuamkaHckoit ooixactu ot 0,47 KT/M° 110 1,04 Kr/M.
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Puc. 11. CpaBHeHue NpOAYKTUBHOCTH HCIOJIb30BAHUS OPOCUTEIbHOI BOJbI
B paiioHax co cpeAHuM nokasaresieM IIB B o0s1acTi mo Y30ekucrany (XJIOM4aTHHK)

[Ipu cpaBHUTENBHO OJIMHAKOBOM ypOXKAWHOCTH XJIOIMMYATHUKA B Ipenenax oT 33 1o
36 /ra B pa3HbIX paiioHax (GepMepbl HCIIOIB30BAN PA3TUYHBIE 00BEMBI OPOCHUTEIHLHOM
BOJIBI OT 3600 M°/ra 1o 7000 m'/ra. B Bbynax6ammHckoM paiioHe IS TOydeHus: ypoxKaii-
HOCTH B 34-35 1y/ra HCIIONIB30BAHO OPOCUTEIBHON Boxbl 3600-4700 M°/ra, B Mapxamat-
CKOM paiione s monmydenus: 35-38 m/ra ucnonb3oano 3400-3700 M°/ra OpOCUTENBHOU
BOJbl. B ANTBIHKYJIBCKOM paiiOHE I NOJy4EHMs TOM K€ YPOKAWHOCTH MCIOJIb30BAHO
6omee 7000 m’/ra.
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[To nwenuye npu nonydenHout ypoxaitHoctu 2009 roma B mpenenax ot 50 mo
65 1/ra, pepmepsl ucnoab3oBau B npeaenax 3700 M°/ra-4000 M’/ra OpPOCUTENBHOU BOJIBI
3a BEreTaIdio. JTH HOPMbI [0 CBOMM 3HAYCHISIM OIIM3KH K oTpeGHbIM (3000-3500 M°/ra)
Y COOTBETCTBYIOT CJIOKHUBIIMMCS MOroJHbIM yciaoBusiM 2009 roga. OtnenpHble X0341CTBA
TIPH TOM e yPOKAHHOCTH, MCIOIb30Bamu Ooree 5000 M/ra opocuTenbHOI Bombl. Depme-
psl ke [TaxTaabanckoro paiioHa HCIONIB30BAINA OPOCUTENBHOM BObI cBbilie 8000 M/ra, i
IIPY ATOM YPOXKaHOCTB 3epHa cocTaBmia 45-47 n/ra. 1o Bcemy BUIHO, 4TO OoJbIHME 00H-
€MBbl OpPOCUTENILHON BOJBI ypokash He NpUOABIAIOT, a HANpOTUB, BO MHOIHMX CIydyasx
00JIbIIME HOPMBI IPUBENIH K YMEHBIICHUIO YpOXKasl.
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Puc. 12. CpaBHeHue NPOAYKTUBHOCTH UCIOJIL30BAHUS OPOCUTEIbHOI BOJbI
B paiioHax co cpeaHuM nokasareseM [IB B o0sacTu mo Y30exkucrany (mumeHnna)
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AnTrapbIk

Mapxavar

OneHka M aHaJIM3 UCIOJIb30BAaHUS OPOCUTENHLHON BOJABI M €€ MPOJYKTUBHOCTHU IO
depmepckum xo3stiictBaM B OmIckoii 061acTH, mokasaia, 4ro ¢pepMepsl oKa He OPUEHTH-
pPYIOTCS B HOpMax IOJUBHOM BOJbI, 1 T€ OPOCHTEIbHbIE HOPMBI, MOJTY4YE€HHbIE HAIIUMHU
napTHepaMH IO XJIOMMYaTHUKY, TOBOPAT caMU 3a cebsa. B opocurenbHbIX HOpMax depmep-
CKUX XO3SIMCTB OueHb O0JIbLION pa3HO00il. B mepecuere Ha ynenbHYIO BEJIMYUHY OpPOCH-
TeNbHAs HOPMA B HEKOTOPHIX (DEPMEPCKHX X03sHCTBaxX cocTaisier ot 6500-8400 m’/ra, 10
13 000-16 000m*/ra.

B Kapacyiickom paiione ¢epMepbl HCTIOIB30BAINA OPOCUTENBHYIO BOIY JUIS OpOIIIe-
HUS MIIEHULBI TPAKTUYECKH B TEX MpeJieNax, B Kakux TpeboBanock KyabType B 2009 roxy,
YUUTHIBas OOMIIbHBIE OCAJIKU. B OCHOBHOM OpocHTeNbHAs HOpMa COCTaBUIIA B MpeeNax OT
2000 1o 3500 m*/ra. [Tonyden u Heroxol yposkal, Oomnblieit yactebio okoso 40 1/ra, o1-
JIeNTbHBIE X03UCTBA MONYYIH yposkait 1 6oinee 60 1/ra. XodeTcst BEpUTh, YTO 3TO Pe3yJib-
TaT pabOThl KOHCYJIBTAHTOB, KOTOPBIE B 3TOM pailoHEe NMPOBOAAT MOCTOSIHHBIE KOHCYJIbTa-
UH 17151 hepMEepOoB.
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Puc. 13. CpaBHeHHe NPOAYKTHBHOCTH HCIOJIB30BAHNUS BOABI
B paiioHax co cpeHuM nokasareseM II1B no o6acTu (muenunmna)
30 T
2,5 T
2,0 T
2
El,s” — e s s e . e m— _'CpeLlHHH
10+ POy KTUBHOCTb
’ 1o obnactu
0,5 -+
0,0 : : : !

Obnactb ApaBan-1 Kapacy-2 V3ren

Puc. 14. CpaBHeHHe NPOAYKTHBHOCTH HCIOJIB30BAHNS BO/AbI
B paiioHax co cpeanuM nokasaresiem II1B no odaactu (Kykypy3sa)

[Touemy ckiagpiBaeTcs MoI00OHAs CUTYalMs U MOXHO JIM €€ MonpaBuTh? depmep-
CKHE XO3SIIICTBa, O KOTOPBIX HUJET Peub, HAXOASATCS B 30HE OXBaTa MPOEKTa U Majo TOro,
OHM PaCIOJIOKEHbl BHYTPH TE€X OTBOJOB, HAa KOTOPBIX C aBryCTa Mecslla OpraHu30BaHa
CHUCTEeMa BOJIOyYeTa U MepeXo]] OIIAThl OT TeKTapa Ha UCIIOJIb30BAHHEIN 00beM. XOTs 3TH
dbepmepckre X035iCTBa M HAXOASTCS B 30HE OXBaTa, OHU TOJBKO HA4ajy MOJydaTh KOH-
cynbTanuu mo 3¢(HEeKTUBHOMY HCIOJIB30BaHUI0 OPOCHTENbHOU Bonbl. Ilpu BomoxeneHuun
CO CTOPOHBI JIHJIepa OTBOJA C aBrycra Mecsia Boja (pepMepamMu MOJyyeHa COTJIAcHO HUX
3assBkaM. Emie He MOHMMas CMBICIIa HOPMHPOBAHHS OPOCHTEIBHOW BOJBI, (pepMepsl He
OCO3HAIOT, HACKOJIBKO OHHU €€ 3aBhIIAIOT. TOJIbKO KOHEUHBIN pe3ybTaT B udpax U oria-
Ta MO MCMOJIh30BAaHHOMY 00BEMY NACT MEPBBINA TOIYOK B UX COSHAHUM OTHOCHUTEIHHO 00b-
€MOB HCIIOJIb30BAHMSI U UX JIOMYCTUMBIX M MMOTPEOHBIX HOpMaX.

B munoTHO# yacTu MpoeKTa, UCXO/s U3 HAMpaBJICHHs BEIOPAHHON CTPAaTErwu, UC-
MOJIHUTEJNIN MPOEKTa CO3HATEIBHO MPEAOCTaBMWIM (epMepaM BO3MOKHOCTh MCHOJIb30BaTh
Ty BOAY, KaKyl0 OHU IIPUBBIKIU OpaTh. B TO ke BpeMsi KOHCYJIbTAaHTHI U TPEHEPHI JaBallv
dbepmepaM MOHATHS O PEKUME OPOILIECHUS U MOTPEOHOCTH B BOJIE KaXKI0M KYJIbTYpbI, 3Ha-
HUSL O TEXHOJIOTUYECKOU cxeme monuBa. OOIacTHRIC UCTIOTHUTENIU COYIN JIOTUYHBIM, YTO
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B IIPENJIOKEHHOM MPOEKTOM Mojaxoje ¢pepMep caM JO0KEH IPUWTH K BHIOOPY MEHBLIETO
UCIIONIb30BaHUsl BOJbI U Oosiee 2PPEKTUBHOM CXEeMbl MOJIHBA U pexuma oporieHus. Ero
HEJb3$5 3aCTaBJIATh, OH O0JIMCEH Y8UOeMb PASHUYY CAM, U CAM NPUHAMb peuleHue, Ho 6ce
9MO OOJIHCHO NPOUCXOOUMb Hepe3 KOHCYIbMayuu mpeHepos u auoepo8 omeooos, m.e. ue-
pe3 nocmeneHnnoe oOyuenue Ha noJe.

B 3akmioueHne mo JaHHOMY pasfeny cieayeT OTMETUTh, 4TO (epMephl elie He
MOJIHOCTBIO OCO3HAIOT BAXKHOCTh IPOBEACHHS HOPMHPOBAHHOI'O HMCIOJIb30BAHUSI OPOCH-
TEIbHON BOJBI, IOyUasi KOHCYJIbTAIIUU U COBETHI OT TPEHEPOB PACIIPOCTPAHUTENBHBIX Op-
raHU3alMi, OHU €IIe C TPYJIOM OPHUEHTHPYIOTCS BO BCEX ACMEKTaX KOMILUIEKCA MPUEMOB,
HEOOXOJUMBIX U BaXHBIX ISl COOMIOCHUS, HE TIOTHOCTHIO UCTIOIB3YIOT MOIYYSHHBIE CO-
BeThl. [109TOMY B OOJIBIIIMHCTBE CIIyYacB MBI BHJIUM 3aBBIIICHHBIC HOPMBI TIOJIUBA, U HU3-
KM€ ToKa3aTelly MPOJTyKTUBHOCTH, HO HAJI0 CKa3aTh, UTO JOCTUTHYTA IJIaBHASI LENb - €CTh
MOHUMAaHWE Ba)KHOCTH TMpeJjlaraéMbIX TEXHOJOTUH, €CTh JKeJaHWE WX HCIOJIb30BaTh U
MoJJIEpKKa B UX peanu3aiui. Ha ceroiHs MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, y depmepa
W3MEHWIOCh OTHOIIIEHHE K BOJE, OH IMOHSJ, YTO BOJA UMEET pa3MEpPHOCTh, UYTO €€, KaK U
AIEKTPOIHEPTHIO MOKHO M HY>KHO TOCTOSIHHO 3aMepsTh U 3HATh Kakue y Hee HOpMbl. U
3TO - OJIHO U3 BAXKHEUIINUX AOCTKEHUM rpoekTa B 2009 romy.

YIK 626.810

anIHLIVIﬂbI M ONbIT CO34aHUA BOOAHO-3eMeNIbHOMN
KOMuccumun

Mup3aeB H.H."

HHUII MKBK

Beeoenue

[lenmecooOpa3HOCTh CO37aHUS WHCTHTYIHOHATBHBIX MPEINOCHUIOK IS MOITyYe-
HUA HauOoubiiero 3¢ ¢ekTa OT UHBECTUIIMI B BOCCTAHOBJIIEHHE BOJHONH MH(MPACTPYKTY-
PBI COBEPIIECHHO OYeBUHA. MHOTOJIETHSS MPAKTHUKA MOKA3bIBAET, YTO 0€3 pEIICHUs UH-
CTUTYIIMOHANBHBIX 3a/au (Tuaporpadusanus, IeleHTpaIu3aius, oOLIeCTBEHHOE ydYa-
CTHE), HAIPaABJICHHBIX Ha IMEPEHOC aKIEHTAa C YIMpaBJICHUS BOJHBIMHU pecypcaMH Ha
yIpaBjeHue CIIPoCcOM Ha BOAY, 3 (EeKT OT MHBECTULIMI MOKET ObITh MUHUMAIIbHBIM.
B xone peanuzanuu npoekra «M1YBP-O®eprana» [1] co3manbsl HOBbIE MHCTUTY-
[IUOHATIBHBIE CTPYKTYPHI:
e ABII — Acconuainus BoJgOIIOIb30BaTENICH.
e (CBK — Co103 Bogononn30BaTeIc KaHana.
e BKK — Boaubeiii KOMUTET KaHaJia.

! CTaths OArOTOBIICHA HA OCHOBAHHH KOHCyJbTalwii mpod. B.A. JlyxoBHoro.



218

Taxxe, B xone 4 ¢a3bl mpoekTa, Obli1a MPEAI0KEHA U HayaTa pealn3alnus UIeu o
nenecoo0pa3HoCTH co3ianus BoaHo-3eMenbHbIX KoMuccuii. UTOOBI NOHATH POJIb U Me-
cto B3K Hanmo npoananu3upoBaTh 0COOCHHOCTH CYIIECTBYIOIIECH CUCTEMBI YIIPABICHUS
BOIHBIM X03s¥cTBOM B I]AP.

Ilymu coeepuiencmeoganun 0p2anu3ayuoHHOU CMPYKMYypbl 600H020 XO03Ail-
cmea

OO01en3BecTHO, YTO OpraHU3aIMOHHAs CTPYKTypa BOJHOTO XO3siicTBa pecmy0-
muk [IAP B coBeTckuil nepuon, a 3arem, nociue paspaina CCCP, HeoqHOKpaTHO npeTrep-
TeBaIa H3MEHEeHHs. VI3MEHeH s IPOMCXOAT M B HACTOsIIEE BpeMs~ UacTas U He BCer/aa
ONpaBJlaHHasl peopraHu3anus BOAHBIX CTPYKTYp B LIAP sBnsiercs cieactBueM oTcyTCT-
BUS YETKOW KOHIIETIIMM OPTaHU3AI[MOHHOTO YCTPOWCTBAa BOJIHOTO X03siiicTBa. OO0BEaH-
HEHUS U pa3beIUHEHUs CTPYKTYp, CBA3aHHBIX C BOJHBIMU pecypcaMu, MPOUCXOAIT 0e3
JIOCTATOYHOTO ITy0OOKOT0 000CHOBAHUS.

B xone BHenpenus npunuunos MYBP B pamkax npoekra « 1Y BP-®epranay» Obu1
HAKOILJIEH ONPEIEIICHHBIN ONBIT, KOTOPBIM MO3BOJISIET AYMAaTh, UTO

e B xoze pedopM crenaHbl BaXKHbIE IOJOKUTEIbHBIE IIATH, HO €IIE CYLIECTBYIOT
pe3€pBBI IS YJIyUIIEHUS] OPTaHU3allMOHHON CTPYKTYPBI.

e He Bce, yTo OBUIO B NMpPAKTHUKE BOJHOTO XO3sICTBA, 3aCiIy)KMBaeT OTMEHBI. A ec-
JIM, 4TO-TO, Ha MEPBbIN B3I, BBITISAUT YCTaPEBUINM, HO YIIOPHO IETUIAETC»
3a ’KM3Hb, TO ATO MOBOJ NPU3aJyMaTbCsl — HE CIIEIIUM JIU MBI C HOBOBBEJICHMUSI-
Mu. OdeHb BaXHO NP peHOPMHUPOBAHUN «HE BBHITIECHYTh PEOCHKA BMECTE C BO-
JI0i1», a TO OYJIeT - «XOTENH KakK Jy4Ylle, MOJIyYHIIOCh KaK BCETa.

e UNYBP — He nporma. UYBP Hamo BHeOpsATh C y4eTOM CYIIECTBYIOIIMX PEAIHIA.
[TpexpacHast uaes, UCIOJIb30BaHHAs HE B TO BPEMsS M HE B TOM MECTE, MOXKET
CKOMIIPOMETHPOBATh CaMy UJEI0 U J1aK€ HAHECTH BPENI.

e Peopranusanusi — 3TO NOCTOSIHHBIM IPOLIECC U HAJAO0 MPOBOJUTH HA OCHOBE XO-
POIIIO TTPOAYMAHHON, TEOPETUUECKH 0O0OCHOBAaHHOM, COTJIACOBAHHOW C 3aWHTEpE-
COBAaHHBIMU CTOPOHAaMH JAJIbHOBUIHOM KOHIIENIMH, OCHOBAHHOM Ha IPUHLUIIE
9BOJIFOIIMOHHBIX YJIy4IIEHUH, a HE Ha IPUHIIUIIE PEBOJIFOIIMOHHBIX KPYIIEHUH.

B cooTBeTcTBUM C yTBEPKICHHBIMU TMOJOXKEHUAMU [2, 3], KaKk W3BECTHO, Ha BO-
noxo3siicTBeHHble opranuzanuu (BXO) u ux moapasneneHus Bo3JI0KEHBI 33/1a4d KaK M0
YIPaBJICHUIO BOJOH, TaK U MO YIPABJICHUIO CIIPOCOM Ha BOJY, TO €CTh BO3JIOKEHBI 3a]1a-
YM KaK MO TMOCTAaBKE BOJBI, TAK M MO MCIOIB30BaHUIO0 BOJABI. OHAKO, MO Pa3HBIM MpH-
ypaam BXO, rmaBHbIM 00pa3om, 03a004eHBI YIIPaBICHUEM BOJIOIOCTAaBKOM, a yIIpaBiie-
HUE crpocoM (BomocOepexeHrneM) MPOUCXOAUT MO OCTATOYHOMY MPHUHIIUITY, XOTS dTa
npobsiema sBisietcs ceriuac s LIAP He MeHee mpuopUTETHOM.

N3BecTHO Takke, YTO OTBETCTBEHHOCTHh 3a MPOIYKTUBHOCTH BOJBI M 3€MIIH, 3a
MOJIy4eHHUE YpOokaeB M 3a 10X0Jbl pepMepoB, 3a 6J1aronoydue Jo1ei, TpoKUBaIOIIUX
Ha OTPENIEICHHON TEePPUTOPHH, JICKHUT Ha TUIeUaX TEPPUTOPHATHHBIX (00JACTHBIX, pail-
OHHBIX) OPTaHOB BJIACTH, KOTOpPbIE, KaK MPABUIIO, MPAKTUYECKU HE MMEIOT HAaAEKHOTO
OpraHU3aIMOHHOTO U (UHAHCOBOT'O MEXaHU3Ma yIpPaBJICHUS BOJHBIMU M MEIUOPATHUB-
HBIMH IIPOLIECCAMHU.

% Coscem HemaHO JIBX PecnyGinkn KeIprei3ctan, HaXOMUBIIMIACS B cOCTaBe MHHHCTEPCTBA CEIBCKOTO,
BOJIHOTO XO3SCTBa W mepepadaTsIBaromiell mpoMeInrieHHOCTH Keipresckort PecyOnmuku, ObIT moseeH Ha
2 cTpyKTyphl. Uepe3 HECKOIBKO MECSIIEB 3TH CTPYKTYPbI ObUTH 00BbETUHEHBI B I 0OCKOMUTET 110 BOJHOMY XO-
3SUCTBY U MEJIMOPALIUN.
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B cooTBeTcTBUU ¢ 00IUM BHJICHUEM TpoeKTa [4] BOAHBIE CTPYKTYpPHI Y30€KHU-
CTaHA® MpeIaraercsi PeopraHM30BaTh C yYETOM BBIMOTHEHHS OCHOBHBIX (YHKIHIA
(puc. 1) mo

e VYmpaBlIeHHUIO BOJOU (water management);
e VYmpaBieHHIO CIPOCOM Ha Boay (demand management);
e KoHTpOII0 32 MOCTaBKOM M MCIOJIB30BAHUEM BOJIBI.

MCBX

VYnpaesnenue uc-
NOAL306AHUEM
8000l U 3eMU

Ynpasnenue no-
Ccmaesxou 60001

Koumpons 3a nocmaskoii
U UCTIOTB308AHUEM BOObL U

3e/lmu

CtpyKkTypa, OTBETCT- B CrpykTypa, OTBETCTBEHHAsI

BEHHAs 3a OCTaBKy |— OAOTIOJIL30BATEIN 32 UCIOJIb30BaHUE
BOJIBI (ABII u zp.) BOJBI U 36MITH

Puc. 1. lIpepsiaraemasi o01masi cxema ynpapJjeHHsi BOJXOM
H CIIPOCOM HA BOAY

Bopoxo3zsiicTBeHHass oTpacib OJHA HE B CHJIAX CIPABUTHCS C BOJHBIMH TpoOIie-
MaMu 6€3 BCEMEpPHOTO BOBJICUCHHS B PYKOBOJICTBO BOJOW BCEX 3aMHTEPECOBAHHBIX CTO-
poH. BoBieueHnne B pyKOBOJCTBO BOJOM BCEX 3aMHTEPECOBAHHBIX CTOPOH, BKJIIOUYAs Me-
CTHYIO BIIaCTh M OOIIECTBEHHOCTb, JOJDKHO MPOUCXOAUTH HA OCHOBE MPUHIIUIIOB MHTE-
rpanuu, JIEMOKpaTHH W paszzaeneHus GyHKud. MHTerpanus CTeMKXOoJIepoB JOKHA
MPOUCXOAUTH TAKIKE C YYETOM OCHOBHBIX BOJAHBIX (DYHKITHH.

B cootBercTBUM ¢ 3akoHOMaTENCTBOM PecnyOnuku Y30ekucTaH, opraHbl MeCT-
HOM BIACTH OTBETCTBEHHBI KaK 3a yIpaBJICHUE BOJHBIMHU pecypcaMu (IIOCTaBKY BOJBI),
TaK W 3a HWCIOJb30BaHWE BOJbI. TakuM 00pa3oM, BOJOXO3SHWCTBEHHBIC OpPraHU3AIlUH
(BXO) naxonstcs (HEMOCPEICTBEHHO U KOCBEHHO) B JIBOMHOM MOAYMHEHUU: TIO JIUHUH
BenmoMcTBa — ['YBX, 1 110 TUHNUM BIACTH - XOKUMHSATAM.

Cnedyem ommemums, yumo 6 Y3zbexucmane xokumvl obaacmeii u pauoHos (oco-
OEHHO XOKUMbL pAUOHO8) ObLIU HEO0BObHYI, KO20d 8 pe3ylbmame nepexooda K bacceli-
HOBOMY NpUHYUny (2udpozpaguzayuu) Ovliu IUKEUOUPOBAHbI (KAK OpuoudecKkue iuya)
Paiieooxo3vl u 8pems Om 8pemenu NOABIANUCL CIYXU O NPeOCmOosemM 60CCMaHOBIeHUU
patieo0xo308.

Heoosonvcmeo opeanos mecmHou 61acmu MONCHO NOHAMb, NOMOMY YMO OHU
JUMUTUCH OPUYUATLHOU BO3MOICHOCTU, 80-NEPBBIX, BMEUUBANBCS 8 NPOYecc NOCMag-
KU 600bl U, 80-8MOPLIX, JUWUIUCL OP2AHUAYUU, Yepe3 KOMOPYIO OHU OCYWeCmENanu
YApasieHue UCOIb308aHUEM 800bL.

3 TIpo6reMa COBEPLICHCTBOBAHHS OPraHW3ALHOHHON CTPYKTYpBI BOXHOIO XO3HCTBA aKTyalbHA M IS JPY-
rux peciryOmuk [IAP. OcHOBHBIE MTONTOKEHHS MPEII0KEHHBIX TOAXO0I0B OBIIN MPEABAPUTEIHHO 00CYKICHBI
C HEKOTOPBIMH aBTOPUTETHBIMHU CIIEIHANICTaMU-TIpakTHKaMu n3 Keipreicrana u Tamkukucrana. OHu cun-
TalOT, YTO MPHUHIIUIIKATIBHBIE TOJIOKEHUS MPEAaraeMoro BUJCHHsI MOTYT MPEACTaBIsATh HHTEPEC U ISl UX
CTpaH.
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3ajaya OpPraHM3allMOHHOTO COBEPIIEHCTBOBAHUS 3aKJIIOYAaETCs B TOM, 4YTOOBI
CO31aTh TaAKHMEC OPTraHU3allMOHHBIC IMPCAINNOCBIIIKH, ITPU KOTOPBLIX MECTHAA BJIAaCTh, KaK 3a-
UHTEPECOBaHHAsl CTOPOHA, MOIJIa MPUHUMATh OQUIUAIBHO (B LUBUIN30BaHHOHN (hopme)
y4acTHE KakK B IIPOLECCE PYKOBOJACTBA II0 IOCTABKE BOJBI, TAK U B IPOLECCE PYyKOBO-
JICTBA I10 UCIIOJIb30BAHUIO BOJBI.

N3 onbita BHenpenus UYBP B @epranckoil 1071MHE BBITEKAET, YTO LIEIECO00-
pa3Ha MHTErpauus CTEHKXOJIAEpOB HE TOJIBKO B THApOrpauuecKux rpaHMIax, HO U B
TepPUTOPHAIIBHBIX I'paHuLax. MHTErpanus CTeHKXO0IAEepOB B TEPPUTOPUAIBHBIX I'PAHHU-
ax HeoOXoaAMMa He U1 PYKOBOJCTBA BOAOIIOCTABKOM, a B LENAX YIYUIICHUS HUCIIOJIb-
30BaHUA BOABI U 3€MIJIN.

Boono-3emenvnan komuccus

C yueToM BBINIECKA3aHHOTO, MO3UIIMS MPOEKTA 3aKITI0YAETCS B TOM, UTO YYacCTHE
OpraHOB MECTHOH BJIACTH B MPOIECCE PYKOBOACTBA IO MOCTaBKE BOJBI LIEIECOOOPA3HO
OCYHIIECTBIIATh uepe3 BoaHbie KOMHTETHI KaHAIOB (CHCTEM, 0AcCCEHHOB), a ydacTue B
npolecce pyKOBOJCTBA MO MCIOJIB30BAHHUIO BOJBI - Yyepe3 BoaHo-3eMeNnbHbIE KOMUCCHH
paiioHOB (oOmacTeit).

Oma udes mem b6onee akmyanvha, ymo 60 ucnoanenue pewenus Kabunema Mu-
Hucmpog pecnyoauku Yzoexkucman Ne 03-11-8 om 30.01.2009 2. «O oonornumenvHvix
Mepax no op2aHu3ayuu payuoHaIbHO20 YRPAGNeHUs U IPHeKMUsH020 UCNOIb308AHUS
B0OHBIX pecypcosy, Xokumamu odracmeil (8 wacmuocmu xoxumom Depeanckoui obaac-
mu) npunamo peuwtenue o cozoanuu Obracmuozo Cosema no payuonarbHomy u 3@ gex-
MUBHOMY UCNOTIBL3OBAHUIO BOOHBIX PECYPCOS.

Oma uodes nawina noooepi’cKy u Ha YpoeHe PALlOHHLIX XOKUMUAMOS. B uacmmuo-
cmu xoxum Kysunckoeo pationa @epeancrou ooracmu noodepxcan uoero HUI] MKBK o
co30anuu Boono-3emenvHoll KoMUCCUU U 8bIPA3UTL 20MOBHOCMb 8032]1A68UMb MY KOMUC-
cuio.

Ilpeoceoamens [cabbap Pacynosckoeo paiiona Cozoutickoti ooracmu Taodorcu-
KUCIMAHa maxce nonodxcumenbHo omueccs k uoee B3K u obewan o6cyoums co cneyua-
JUCamu.

Co3nanne B3K sBisieTcss 10rnueckuM Npoa0KEHUEM TEOPETUUECKUX U IIPAKTHU-
YeCKUX paboT mpoekTa 1mo BHeApeHuto npuHuunoB UYBP B ®epranckoit qonune. B3K
umeeT MHoro odmero ¢ BKK, Ho uMmeer u npuHUMNIUaIbHOE OTIMYME B IJIaHE MpeaHa-
3HA4YECHUS.

Bonno-zemenbnas komuccus (B3K) paiiona - oOuiecTBeHHBIM MpeAcTaBUTENb-
HBI PYKOBOJASIIUN OpraH, CO3JaHHBIM HAa OCHOBE MHTErpalliHd IIPEICTAaBUTEIIECH BCEX
3aMHTEPECOBAaHHBIX CTOPOH pallOHa M OTBETCTBEHHBIM 3a pa3paboTKy M pealu3aluio
3¢ (HEeKTUBHON MOTUTHKH, 00eCTIeYBaIONIeH BEICOKYIO IPOAYKTHBHOCTD MCIIOIb30BaHUS
BOJHBIX U 36MEJIBHBIX PECYPCOB palioHa.

OcHoBHas nesab B3K paiiona - noBbllieHre ypOBHs 0J1arocOCTOSIHUSL HACEIICHUS
palioHa IyTeM JOCTH)KEHHS MaKCUMAJIbHOW ypOXKaWHOCTHU CEJIbXO3KYJIbTYp HAa €IUHULLY
BOJIbl U 3€MJIU, HE JOIYCTUB IPHU 3TOM YXYJILIEHUS SKOJIOTUYECKOT0 COCTOsIHUA. Takum
oOpa3om, B3K paiiona co3naercs Ha oCHOBe TeppUTOpUaIbHOro npuHIuna. Huwke npu-
BeJICHA MpUMepHas cxema GpopmupoBanus U cTpykrypa B3K paiiona (puc. 2, 3).

3agaum u pynknuu B3K
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1. WMuunuupoBaHHe, paCCMOTPEHUE U YTBEPKICHUE TOJTOCPOYHBIX U CpeaHe-
CPOYHBIX TUIAHOB PalOT MO YJIYYIICHUIO UCTOJb30BAHUS BOJBI U 3€MJIM, OCHOBAHHBIX Ha
npunuunax UYBP:

e BopocOepexenue.

e Unrerpanus ABII u npyrux credkxoyaepoB Ha OCHOBE TUApOrpaduueckoro
NpUHIUIIA (711 COBEPILIEHCTBOBAHUS IIpoliecca MOCTaBKU BOJIbI OT TOYKU BO-
no3abopa o rpanuilsl ABIT).

e Hurerpauus ABII u npyrux cTeHKXoyIepOB HAa OCHOBE TEPPUTOPUATIBLHOIO
npuHIUIA ()11 COBEPLICHCTBOBAHUS Ipoliecca UCIOIb30BaHUS BOJbI U 3€M-
nu B ABII).

e VY4eT U BOBJICUCHHUE BCEX BUJIOB BOJ (MIOBEPXHOCTHBIX, MTOA3EMHBIX, BO3BpAT-

HBIX).

YyeT KIMMaTH4YeCKUX, THIPOTeOTOTHYECKUX U MMOYBEHHBIX YCIOBUH.
[IpruopUTETHOCTH IKOJIOTHIECKUX TPEOOBAHUIA.

Hpyrue.

2. YyacTue BOJOMOTPEOUTENICH U IPYTUX 3aMHTEPECOBAHHBIX CTOPOH B TIPHUHS-
THUU PEUICHUH MO TOCTaBKE M MCIOJb30BAHUIO BOJHBIX PECYPCOB.

3. OTKpHITOCTb U MPO3PAYHOCTH CUCTEMBI PYKOBOJICTBA U YIIPABJIEHUS BOJOMN U
3EMIICH.

4. BopneuyeHue BceX 3aMHTEPECOBAHHBIX CTOPOH, BKJIKOYasi BCE KaTErOpUU BO-
nornoTpeduTeneil u 3eMienob30Baresel, B mpoiecc pa3paboTKu U peaan3aluu BOJHO-
3eMeJIbHOM MOJUTUKH, HANPABICHHOW Ha MaKCUMHU3ALHUIO MPOAYKTUBHOCTH HCIOJIb30-
BaHUS BOJABI U 36MITH.

5. Opranuzanus noBbieHust GuHAHCOBOU ycTounBocTH ABII

6. OpraHuzaius BHEIPEHHUS METOJOB MOPAJIBHOTO M MaTEepPUATBHOTO CTHUMY-
JUPOBaHUS pecypcocOepekeHHUs.

7.  OpraHuzaius BHEAPEHHS PeCypcocOeperamimnx TeXHOIOTHil.

8. YcuneHue KOHTPOJS 32 COOTIOICHUEM CE30HHBIX M JIEKAIHBIX JUMUTOB BO-
nononauud B ABII.

9. OpraHuzanys penieHus npoodIeM SKOJIOTHH U MTUTHEBOT'0 BOJTOCHA0KEHUS.

10. ObecneueHne KOHCEHCYCa MEXKIY MOCTABIIMKAMH U TIOTPEOUTEISIMU BOJIBI.

11. Tlowck W TpPHUBJICYCHHUE JOMOJHUTECIHHBIX HCTOYHHKOB (UHAHCHUPOBAHUS
JUISL yIIy4IIeHUs] UCTIOJ30BaHuUs BOJBI U 3€MJIU, BKJIIOYasl CPEICTBA YACTHOTO OM3Heca U
3apyOeKHBIX JOHOPOB.
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Puc. 3. Ctpykrypa B3K*

Crpykrypa B3K

Oynkiuu pabouero (ucnosnHutenabHoro) oprana B3K paifona Bosnararorcss Ha
Paiionnyro acconnanuio pepmepcknx xo3suctB (PADX) (co cTOpoHBI BOAOIIONB30BaTE-
aeit) u PYCBX (co cTOpoHBI — rocy1apcTBa).

N3BectHO, uTo PADX nmerorcs, kak mpaBuilo, B KaKJI0M pailoHe. OHU Npu3Ba-
Hbl UHTETPUPOBATH (hepMEPOB HA OCHOBE TEPPUTOPHAIBHOTO NMPUHIMIA I KOOPAUHA-
UM UX YCWINH IO palliOHAJIbHOMY HCIIOJIb30BAHUIO BOJHBIX, 36MEJIbHBIX U JPYTUX pe-
CypCOB (HE JIJIsl TOCTABKHU BOJBI!).

* 1o THmOBas crpykrypa B3K paitona. B cocraB B3K KyBunckoro paifoHa Bonum mpeicTaBUTENN XOKH-
musita, OankoB, CBIO®OMK (CBI'Y «Axbapaban»), ®epranckoro HedTemnepepadaThIBAIONICTO 3aBOA
(®HII3), bYHUCa Cripaapss-Cox, ap.
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Kak mpasuno, u PYCBX, u PA®X sBnstoTcst oueHb C1a0bIMU B OpPTaHU3AIMOH-
HOM M (D)MHAHCOBOM IIJIaHaX M, 10 MHOTMM IPUYMHAM, Majl0 BOCTpeOOBaHBbI, XOTs Lieje-
c000pa3HOCTh TAKUX OpraHU3AlNIl HE BbI3BIBAET COMHEHMUSI.

Hcnonb3oBanne PYCBX n PA®X B kauectBe pabouero oprana B3K paiiona,
0e3yCIIOBHO, MOBBICUT MX aBTOPUTET U BOCTPEOOBAHHOCTH, a, CIIEIOBATEIIbHO, U €€ Op-
raHU3alMOHHBINA U (PMHAHCOBBIA MOTEHIIUAI.

Paboune rpynns! (PI') co3natorcst mo TeppuTOpUAIBHOMY UM LIETIEBOMY NpU3HA-
KaM.

Takum 00pa3om, Ha palilOHHOM (TEpPUTOPUATILHOM) YPOBHE IJIaBHBIMU UCIIOJIHU-
TeJIsIMU cTaHOBATCA ykperneHHble PA®X n PCYBX, Ha koTopble Bo3iaraercs:

e VBsA3Ka TUMUTA 00JACTH MO BOJE C JIUMUTAMU PAalOHOB M paclpesesieHne JTUMU-

Ta mo ABII.

e VBf3Ka JIMMHTA PallOHOB C JTUMUTAMU KaHAJIOB (MM Majbix O0acceHOB MIJIM Ha-

COCHBIX CTaHIIMH).

e Opranuzanus noanepxxku ABII.

e Opranuzanus nepexoja OoT NOTeKTapHOr0 METO/1a oTuiaThl BOAHBIX yciayr ABII
00bEMHOMY.

e Opranu3anus KOHCYJIbTaTUBHOM ciyxk0b1 ABII.

e OO6ecneuenue obcnyxxkuBanus ABII mennopatuBHo# city’00# U T. 1.

B3K KyBunckoro paiiona

B skcnepumenTanbHoM nopsiake npouecc co3ganus B3K 6pu1 Hauat B KyBus-
ckoMm paiione. Ha ocHoBe mpumepHoro mnosnoxkeHus o B3K paitona, uHUIIMaTUBHOU
rpynmnoi, co3nannoil npu KyBuHckoM XxokumusTe, Obul pa3dpadotan npoekT [lonoxenus
B3K KyBunckoro paiioHa.

8.08.10. cocrosuock YupeautensHoe 3acenanne B3K KysuHckoro paiiona, Ha
KOTOPOM

e bruio npunsaro [lonoxenne o B3K.
e U36pan Cosetr B3K u IIpencenarens B3K.
e Ilpencenatenem B3K Obu1 u3bpan xoxum KysuHckoro paitona (MagamuHOB

Axan).

e bruta chopmupoBana pabouasi rpymnmna, KOTOpoil ObUIO MOpydeHO pa3paboTaTh

ITman neticteuiit B3K mo xouma 2010r.

4.09.10. cocrosnochk nepsoe 3acenanne Cosera B3K KyBunckoro paiiona, B Xo-
7€ KOTOpPOTo

e bou1 obcyxnen u ytBepxkaeH Ilnan peiictBuit B3K Ha mnepuon ceHtsOpsb-

JeKaopb.

e JlaHbl HOPYYEHHUS U ONPEECIECHBI OTBETCTBEHHbIE NCTIOIHUTEIN:

o VYmnpaBinfomuM O0aHKaM pa3o0paThCs C KPEIAUTHBIMHM MOCTYIJICHUSIMU U CO-

neiicTBoBaTh puHAHCOBOU ycToHumBocTH ABII.

o Hananute MoHuTOpHHT (prHaHCOBOTO cocTosiHUSA ABII.

IIposectu nepepeructpaunto ABII.
o 3aBepLIUTh UHBEHTAPHU3ALUIO TUAPOMEINOPATUBHBIX (POHJIOB U MPUCTYNHUTh K
nepenaye ux Ha 6ananc ABII u np.

O
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Jakjaouenue

1. MuTerpanus CTEHKXOJIEPOB, B 3aBUCUMOCTH OT LEJIEH MHTErpalud, MOXKET
MPOUCXOJUTh KaK Ha OCHOBE THUAPOTrpaUyYECcKOro, TaK U TEPPUTOPUATHHOTO MPHHIIH-
IIOB:

2. Opranusanuu (oprasbsl) 10 MOCTaBKE BOJBI 1€J1€CO00pa3HO cO3/1aBaTh Ha OC-
HOBE TUApOrpaduueckoro NpuUHIIMIA.

3. Opranu3anuu 1Mo MCHOJIb30BAHUIO BOJBI (M KOHTPOJIIO 32 MOCTaBKOW BOJBI U
UCIIOJIb30BAHUEM BOJIbI) LIE€JIE€CO00pPa3HO CO3/1aBaTh Ha OCHOBE TEPPUTOPUAIBHOIO
IPUHIUIIA.

4. Coznanue B3K sBnsiercs jgoruyeckuM MpojoKeHHeM padboT Mo BHEAPEHHIO
npuHuunoB MYBP B depranckoi noiauHe.

5. B3K nanomuHaer «mra0d», KOTOPBIM B MPAaKTHKE BOJHOTO U CEIBCKOIO XO035M-
CTBa BpPEMEHAMU CO3/1a€TCsl Il pEUICHUS BaXKHBIX aKTyaJbHbIX 3aad.

6. Orimmuue Hamero B3K ot «mrabay 3akirodaeTcs B TOM, UTO,

e Bo-nepsrix, B3K — 310 HE BpeMeHHBIH, @ TOCTOSIHHO I€HCTBYIOIINI OpraH.
e Bo-BTOpHIX, B HEM 0OJIee MIMPOKO MPEACTaBICHBI 3aUNHTEPECOBAHHBIE CTOPOHHI,

BKJIKOYAsi 36MJIE-BOJIOII0JIB30BATEIIECH.

e B Tperbux, OHa nIpu3BaHa 3aHUMATHCS PEUICHUEM HE TOJIBKO TEKYIIMX 3aJad, HO

U pa3pabOTKOM cTpaTernuecKux IUIaHOB pa3BUTUA paiioHa (00JIacTH).

7. B3K cienyet co3maBaTh C y4eTOM KOHKPETHBIX YCIOBUM, YTOOBI HE JIOMYCTUTH
CMHCTUTYIIMOHAJIBHOTO M3JIMIIECTBa». He UCKI0YeHo, uTo, B psne ciydaeB (QyHKIHUU
B3K cTouT BO3/I0KHTh Ha YK€ CYIIECTBYIOIIUE CTPYKTYpPhI, YUTOOBI HE IUIOAUTH» HO-
BbI€ (JIMIIHKME) OpraHbl PYKOBOJCTBA.
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Acconpanusi BOJIONIONIB30BaTeNeH (BOIOTIOTPEOUTENEH )
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DKOJIOTHYECKHE OpraHU3alHH
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OT1aes1 aBTOMATU3MPOBAHHBIX CUCTEM yIIPaBJIeHUS

(PykoBoauTesb - KaHAMAAT TexHUYecKuX HayKk U. berumos)

OpranuzoBansiii B 1971 1., OTI€7 BBINOJIHAET HAYYHO-UCCIEA0BATEIbCKUE Pa3-
pabOTKM TPUHIMIIOB TMOCTPOSHUS] aBTOMATHU3UPOBAHHBIX cucTeM yrpasieHus (ACY)
OacceifHaMH peK, KPYMHBIMH CAMOTEYHBIMU U MAIIMHHBIMU MarucTpajbHBIMU KaHaja-
MH; MAaTEMAaTHYECKOT0, HHHOPMAITMOHHOTO U TIporpaMmHoro odecrneueHus ACY; meto-
JIOB OMEPATUBHOTO YIIPaBIEHUS BOJOpACIpPEeICHUEM; METOJ0B MEPBUYHON 00padOTKH
uH(MOpMALUK O COCTOSTHUU OOBEKTOB YIpPaBICHUS BOJIOXO35SUCTBEHHBIMH CUCTEMaMH U
UX aBTOMAaTHU3alUHU.

B Tteuenue psga ner otaen pa3zpabaThiBal TEXHUYECKHE CpPEICTBA aBTOMATH3a-
I[UU U y4acTBOBaJ B mpoekTupoBaHuu ACY pa3nuuHbIX BOAOXO3SHCTBEHHBIX OOBEKTOB.
Pazpaboranbl pa3nuyHble MEPBUYHBIE H3MEpPUTENbHbIE MPHOOPHI U ABTOPETYISTOPHI
TEXHOJIOTMYECKUX MapaMETPOB, CUCTEMBbI PAAUOTEIEMEXaHUKHU JJIsI YIPaBJICHUS CKBa-
JKHHAMU BEPTUKAJIBHOI'O JPEHA)ka M HAay4yHbIE OCHOBBI M IPHUHIUIIBI IIOCTPOCHHS HH-
dbopMaIMoOHHOT0, MATEMAaTUYECKOT0, AITOPUTMUIECKOTO U TPOTPAMMHOTO 00ecIeueHus
ACY Bonoxo3siicTBeHHBIX 00BeKkTOB. Pa3zpaborannoe B 1990-1995 roabr coBMECTHO ¢
BBO «Cripnapes» maTemaTuyeckoe, HHGOPMAIMOHHOE, U MPOrpaMMHOE OOecTiedeHue
noacucteMbl «OmepaTUBHOE YIIPaBICHUE BOJOXO3SUCTBEHHBIM Komiuiekcom ACYbHb
CoIpaapbsi» HaILIO MpakTU4Yeckoe mpuMmeHeHue. Otnenom pa3zpaboTaHbl METOABI MOJIe-
JUPOBAHUS U ONTUMAIBHOTO YIPaBICHUS peKUMaMH pabOThl 0O0bEKTOB CUCTEM MalllUH-
HOT'O BOJOMNOJbEMA, MO3BOJSAIONINE CHU3UTH 3aTPaThl BOJHO-IHEPIETUUECKUX PECYPCOB
U YIYUYUIUTh PEKUMBI pabOTHI KPYIHBIX HACOCHBIX cTaHIui. CocTaBieH KOMILUIEKC Mpo-
rpamMM JJisi MOJIETUPOBAHUS U ONTUMHU3AIUU PEKUMOB PabOTHI OOBEKTOB CHUCTEM Ma-
HIMHHOTO BojomnoAbema. Pe3ynbTaThl 3TUX HCCIEIOBAHUN H3JI0KEHBI B MOHOTpadusx:
«YnpaBieHue cucTeMaM MamuHHOTo Bogonoasemay (LLI.X. Paxumos), «OnTumanbsHOe
yIIpaBJICHUE CHUCTEMaMH MamUHHOTO BomomnoaseMa» (P.b. AGyranues, 111.X. Paxumos,
N. berumon), «CoBepHIEHCTBOBAHUE NUCIETYEPCKUX PEKUMOB SKCILTyaTAIIUU KACKAI0B
KPYIHBIX HACOCHBIX CTaHIMU C BOJOXPAHWIHMILIAMU CE30HHOTO PETYJHPOBAHU
(II.X. Paxumos, U. berumos, M. McakoB), «ABTomaTuzanus kaHainoB depranckoii 1o-
auney (M. berumos).

B pasnbie roasl TpoBOAMINCH UCCIEIOBAHUS B LIEJSX MONMYYEHUS JOCTOBEPHOMU
uH(MOpMALUU O COCTOSSHUM OOBEKTOB YMNPABICHUS, TPASyHPOBKE XapaKTEPUCTUK MHO-
TOMPOJIETHBIX TUJIPOTEXHUUYECKUX COOPYKEHUH U THAPONOCTOB U UX METPOJOTHUYECKOU
aTTECTalllH.

B mepBbie ropl HE3aBUCUMOCTH OTEN y4acTBOBAT B pa3paboTKe M peanu3aliuu
MEXIyHapOJHBIX MPOEKTOB B MporpamMmax MexayHapoaHoro goHna crnaceHus Apana
(M®CA) u MexrocyaapcTBeHHONH KOOPJIMHAIIMOHHON BOJIOXO3SMCTBEHHONW KOMHUCCUU
(MKBK) ctpan llenTpanpHoii A3um 10 YIPaBJICHUIO BOJHBIMH pecypcaMu OacceifHa
Apanbckoro mMops, Takux kak BAPMALII, ITBAM 1-3, TOO «Uupopmanronnas cucte-
Ma yIpaBJIeHUS BOAHBIMU pecypcamu OacceitHa Apanbckoro Mops (MCY BAM)» u ap..

B nocnennue roapl oTaen y4acTBOBaI B KOHKYpPCaxX roCOIKETHBIX MTPUKIaTHBIX
YW WHHOBAIIMOHHBIX NpoeKTOB. B Teuenune 2009—2011 rr. mo ['ocynapcTBEHHOW Hay4HO-
texHuuecko nporpamme ['HTII-7 «PamuoHanbHOE HCIIONB30BAHUE U COXPAHEHHE 3€-
MEJIBbHBIX U BOJHBIX PECYPCOB, CO3/IaHHE YKOJIOTHYECKH YUCTHIX U BBICOKOI(P(HEKTUBHBIX
TEXHOJIOTUH O YNPABICHUIO NMOYBEHHO-MEIMOPATUBHBIMU MPOLIECCAMH B OPOLIAEMOM
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3eMJIEICNINN, OXPaHbl OKpYyXKarolled cpeibl, MPUPOJONOIb30BaHUE, 3ALIUTA OKPYKaI0-
e cpeabl OT CTPECCOBBIX (PaKTOPOB M peLIeHHE MPOOJIEeMbl 3KOJIOTHUYECKON Oe3omac-
HOCTH» BbINoJIHsIETCS MpoeKT KXA—-7-058 «CoBepuieHCTBOBaHUE yIPaBI€HUS BOJHBI-
MU pecypcaMM BOAOXO3SHCTBEHHBIX CUCTEM ¢ OacceiiHaMM MepeperynpoBaHUsl, MOBbI-
HIaroIiee BoA000ECIIeYeHHOCTh MOTPEOUTENEH B TOJIbI pa3IuYHON BOAHOCTHY. B 2009—
2010 rr. mo unHoBanmoHHbIM rpanTaM KXU-6 «MHbopmallmoHHbIE TEXHOJIOTUUY» BHI-
nostasieTcss poekT KXM-6-002 «BHenpenue 0a3bl TaHHBIX YIPABICHHUS BOJIHBIMH pe-
cypcaMu Ha 0acCeHHOBBIX YNPABJICHUSX HPPUTALMOHHBIX CHCTEM», MHCTUTYT TaKXKe
y4acTBYET B BBIIIOJIHEHUU MEXAYHAPOAHBIX IPOEKTOB «/HTErpupoBaHHOE ynpaBieHUE
BOAHBIMU pecypcamu Pepranckoit nonunsl (MYBP-®eprana)», « ABromMaTH3alnuu KaHa-
710B @epranckou JOJIUHBDY U JIP.

OTtnenom Takke pa3paboTaHbl aJITOPUTMBI MOJIEIMPOBaHUs, 0a3a JaHHBIX U MPO-
rpaMMHBIE MOJAYJIH AJIsI MOJEIUPOBAHUS BOJIOXO35WCTBEHHBIX OOBEKTOB U MPUHLIMIIBI
IOCTPOCHMSI CUCTEMBI cOopa, 00pabOTKH MH(POpPMALMU YIPABJIECHUS MPOLECCOB Ha BO-
JOX035UCTBeHHBIX 00bekTax. B IlarenTHOM BemomcTBe PY3 3apeructpupoBansl «basza
JAHHBIX U1l MOJEJIMPOBAHUS YIpaBICHHUs OObEKTaMH BOJHOrO Xo3sicTBa» M «baza
JTAHHBIX JJIs1 YIPaBICHUS BOJHBIMHU pecypcaMu OacCeHHOBBIX YIPaBICHHWA HWPpUTAIU-
oHHbIXx cucteM (BYUNC)», Ha HUX MOJydeHbl COOTBETCTBYIOIIME CBUJIETENbCTBA. Pa3pa-
0oTaHHBIE MaTeMaTH4YECKUE MOJENH, 0a3a JaHHBIX, aJITOPUTMbI U MPOrPaMMHBIE MOJY-
nu BHenpensl B Huxne-ColpaapsuackoM n Huwxae-Amynapeuackom bYUC.

B uccnenoBanusax otaena B pa3auyHbIe TOJbl yYaCTBOBAIU JOKTOP TEXHUYECKUX
Hayk, mnpodeccop UI.X.PaxumoB, kanamaaTel TexHuuyeckux Hayk K.A. ABisHOBa,
A.A. AzumoB, MU. berumo, M.IO. bopyxoB, A.C. KaceimbekoB, 0. Kyp6anbaes.
B.1O. CappikoB, M.P. CanuxoB, F).i. Tapuononsckuii, [. Hlynsra, W.M. FOa6os,
crapmive HayuHble corpyaHuku [.II. Anoxun, FIO.W. boopoB, O.A. Pacynesa,
A.C. Crapkosckuii, M.H. Teckep, 3.M. MOparumos, JI.M. Spomenkuii u ap.

OTtaed npenaxa

(PykoBoauTe b - KAHAMAAT TEXHUYECKHX HAYK A.A. AOMpPOB)

Co Bpemenu ocnoBanuss CAHUMMPU camoe cepbe3Hoe BHUMaHUE YACISUIOCH
JIPEHaXYy, KaK BaXKHEHUIIEMY 3JIEMEHTY UH)XEHEPHON MEJIMOPALIMU OPOILIAEMBIX 3€MEIIb.

Ho 1960 roxa nisa npeHUpOBaHUS OPOIIAEMBIX 3€MEJIb B OCHOBHOM MPUMEHSIIUCH
OTKPBITHIE APEHBI U KOJUIEKTOPA AJIsi OTBOJIA UCIOJIb30BAaHHBIX MUHEPAIU30BAHHBIX BOJI
3a Ipeaensl OpOIIaeMbIX 0a3UCOB.

B cBs3u ¢ yBennyeHHEM OpOIIAeMbIX IUIONIael B pecnyOuKke B 30HE €CTECT-
BEHHO HEJIPEHUPOBAHHBIX W IIJIOXO JPEHUPOBAHHBIX IYCTBIHb U IOJYIYCTBIHb IEPEJ]
OTpacibl0 BO3HUKIIA HEOOXOIUMOCTh pa3paboTKH 0osiee COBEPILIEHHBIX TUIIOB IPEHAXKA.

Baxwubrit BKki1a B pa3pab0TKy HaydHBIX OCHOB JIpEHa)Ka B apHIHON 30HE Y30€KHU-
cTaHa BHeclmd J. r-M. H., mnpodeccop H.M. Pemerkuna, na.T.H.,, mnpodeccop
A.A. Pauuncknii, k.T.H A.Il. BaBunos, k.T.H. X.U. AkybGoB, n.T.H, mnpodeccop
B.A. lyxoBnnlii, k.T.H. M1.A. Enrynaros. Haunnas ¢ 50-X rooB npouuioro cToieTus, B
HayuHbix uccinenoBanusx CAHUHWPU mo menunopamuwu 3emens u3ydeHHe TPOoOJIeMBbI
JPEHa)Ka CYUTATIOCH IPUOPUTETHBIM.
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Otpen nOpeHaka, Kak CaMOCTOSTENbHOE IOApa3/eleHUe, ObUl OpPraHU30BaH B
1974 rogy Ha 6a3e oThena WHXKEHEPHBIX MENHOpalluii, CHavala Kak JabopaTopus Bep-
THUKAJIBHOTO APEHaXa MU CEKTOP TOPU30HTAJIBHOIO JpeHa)a. JTU JIBa MOJpa3/eleHUs B
1979 rogy Obutn mpeoOpa3oBaHbl B OTIEN ApeHaxa, KoTopbiM ¢ 1979 mo 1999 rog
PYKOBOAMJI KaHAUAAT I'e0JIoro-MuHepanornyeckux Hayk B.I'. Haconos. B 3ToT nepuon
OBLIO MOATOTOBIEHO 14 KaHAMIATOB HAaYK.

B otnene B paznuunbie roasl (1974-2010 roapl) mioJ0TBOPHO TPYAMINCH U NPHU-
HUMaJIM aKTUBHOE ydacTue B pa3paboTke MmpoOieM ApeHa)ka OpoIIaeMbIX 3eMejb KaH-
munatel  TexHmdeckux  Hayk XU Sxy6o, X.A.Kanmeipo, W.A. EnHrynaros,
A.Y. Ycmanos, B.I'. Haconos, I'.E. barypus, A.A. AGupos, B.C. Cenos,
C.M. Mepumenckuii, I1.JI. Ymapos, P.K. Ukpamos, H.U. I'opomikos, H.W. Kantoxnas,
B.B. Xeran, H.X. 3aiinytnunoBa, T. /[xamunosa, [I'.P. Knumosa, I'.J[. FOngames,
B.I'. Haceipos, A.I'. I'anyctsan, LI.A. Ycemanos, FO. ['punnesa.

Otnen apenaxxa CAHUWPU pazpabarbiBaeT u Ucclieyer:

® METOJbl MEIMOpPALMU 3aCOJICHHBIX 3€MEJIb M MEIMOPATHUBHOTO YJIY4YIIEHUS UX
COCTOSIHHS € ITOMOILBIO PA3JINYHBIX TUIIOB IpEHAXKa;

® TEXHOJIOTHIO CTPOUTEIBCTBA U OKCIUTYaTAllMM PA3JIMYHBIX TUIIOB APCHAXKA;

® COBEPILICHCTBYET KOHCTPYKIUHU PA3JINYHBIX TUIIOB JpEHAXKa;

® TEXHMKO-3KOHOMHYECKYI0O U MEIHOPATHUBHYIO 3(()EKTUBHOCTH JAPEHAXHBIX CHUC-
TEM;

® METOJBI pacyeTa U OpraHHU3alUU NPOBEICHUS TCXHUYECKOM DKCILUTyaTallUH JIpe-
HaXXHBIX CHUCTEM B YCIIOBHSIX PECTPYKTYPHU3ALUH CEIBCKOTO XO35A1CTBa;

® [IOJrOTaBJIMBAaET HOPMATUBHO-METOJUYECKYIO JOKYMEHTALUIO IO MPOEKTUPOBA-
HUIO, CTPOUTENBCTBY U AKCILTyaTallUH KOJIJIEKTOPHO-IPEHAXKHBIX CUCTEM.

OtnenoM co3faHbl pa3iiMyHblE KOHCTPYKIMHM BOAOIPUEMHOW YaCTHU 3aKPHITOTO
TOPHU30HTAJIBHOTO JpeHaXka ¢ NPUMEHEHUEM HOBBIX MATEPHUANIOB, TEXHOJOTUU CTPOU-
TEIbCTBA, METOABI pacdeTa KOHCTPYKTHBHBIX 3JIEMEHTOB 3aKPBITHIX JPEH, pa3padOoTaHbI
ONTUMAJIbHBIE  COCTaBbl  [E€CYAHO-TPABUIHBIX  (UIBTPOB, PYJIOHHBIX 3aLIUTHO-
¢unpTpyrommx MartepuanoB. Pa3paboTaHbl METOJBl ONTHUMHU3ALUU  KOJUIEKTOPHO-
JPEHAXXHOW CETH U Ha 3TOW OCHOBE NIPEIJIOKEHBI ONTUMAJIbHBIE ITAPAMETPHI 3aKPBITOTO
TOPU30HTAIBHOTO JpeHaxka. [IpemtoxkeHsl mpaBwia U HOPMAaTUBBI JKCIUTyaTallMM KOJI-
JIEKTOPHO-IPEHAKHOM CETH.

BrnepBeie pa3paboTaHbl M PEKOMEHJIOBAHBI K IIUPOKOMY BHEJIPEHHUIO CUCTEMBI
KOMOMHHPOBAHHOTO JIpEHaXa: JaHbl METOJbl pacueTa U KOHCTPYKIHMH 3JIEMEHTOB KOM-
OMHHUPOBAHHOTO JpPEHaXa, pa3paboTaHbl TEXHOJOTMH €r0 CTPOUTENIbCTBA, 0OOCHOBAaHA
BBICOKAsi TEXHUKO-IKOHOMUYECKast 3 (PEKTUBHOCTh TAKUX CUCTEM.

BrniepBrie pa3paboTaHbl HayyHbIE OCHOBBI M OOOCHOBAHO IIMPOKOE BHEIPECHHE
CHUCTEM BEPTHUKAJIBHOTO ApeHaka. PEKOMEHI0BaHBI METOMBI pacyeTa IapaMmeTpoB BOJO-
NPUEMHON YacTH IPEHAKHBIX CKBAXKUH M3 Pa3IMYHBIX MaTepuajoB, pazpaboTaHa TeX-
HOJIOTUS HX CTPOMTENbCTBA U OINTUMAalbHbIE (PAKIMOHHBIE COCTAaBbl TI'PaBUHHO-
NECYaHBIX (QUIBTPOB UIS PA3IMYHBIX THAPOTEOJIOTO-IUTONIOTHYECKUX ycioBuid. Pa3pa-
00TaHbl TEXHOJIOTHSI U TEXHMUYECKHE CPEJCTBA [0 BOCCTAHOBJIECHHUIO Je0UTa CKBa)KUH
BEPTUKAJIBHOI'O JAPEHAXK, CO3/1aHa HAYYHO OOOCHOBAHHAsl CUCTEMA JKCILTyaTallil BEPTH-
KaJIBHOTO JIPEHaXka.

BaxHbIMHU pe3ynbTaTaMH UCCIEIOBAHUN OTAEa IPEHAXKA SIBISIOTCA:

® pailoHHpOBaHME TEPPUTOPHUM ¥Y30€KHCTaHA 10 THIAM U pa3MepaM JpeHaxa,
e uddepeHINPOBAHHBIE MEPONIPUATHS 110 KOPEHHOMY YJIYyULICHUIO MEIHOPaTHB-

HOT'O COCTOSIHUSI OPOILIAEMBIX 3eMellb Ha (POHE JIpeHaxa,
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e pa3paboTka peKOMEHJAUN U BHEAPEHUE B IMPOU3BOJCTBO PEKUMOB OTKAYEK IO
CHUCTEMaM BEpPTHUKAJIBbHOIO JIpeHa)ka Ha Tepputopun ¥Y30ekucrana u Kazaxcrana,
e pa3paboTka pyKOBOJCTBA IO PEKUMY OTKaueK Ha Tepputopuu CpenHeit A3uu.

B Hacrosiiee BpeMs B CBSI3U ¢ 9KOHOMHUYECKUMH U COIMAIbHBIMH MpeoOpa3oBa-
HUSMH B pecriyOIuKe, UCUSPIIaHNEeM U YXYAIICHHEM KaueCTBa BOJIHBIX PECYpPCOB, OTIET
MPOBOJIUT HCCIIEOBAHNUS, HAlpPaBJICHHbIE HA 3KOJIOTH3AIMIO APEHAXKHBIX CUCTEM, pas-
pabOTKy KOHCTPYKIIMIA M CUCTEM JpeHa)ka, KOTOPhIe COOTBETCTBYIOT HOBBIM COIIMAJIHHO-
SKOHOMUYECKUM YCIIOBHSIM, U3Y4aeT METOJbl PEryJIUpOBaHUS BOJAHO-COJIEBOTO peXUMa
Ha (hoHEe qpeHaxka B yCIOBHIX JePUIIUTa BOIHBIX PECYPCOB.

3a pa3pabOTKy HAy4YHBIX OCHOB NPUMEHEHHUS BEPTHUKAIBHOIO ApEHaXka B LEIAX
KOPEHHOM  Menuopauuu  3€Mellb, BO TJIaBeé €  YJIEHOM-KOPPECHOHAEHTOM
AH V36exucrana P.A. AnumoBsiM, Buanble ydeHble CAHUMPU H.M. Pemerkuna,
X.N. SIky6oB, B.A. JlyxoBHbIi ynocToensl ['ocynapcTBenHoit npemun uM. A.P. bepynu
3a 1974 ron. 3a pa3paboTKy W BHEAPEHHUE KOMIUIEKCA PEKOMEHIAIHMI 1O MOBBIIICHHIO
(¢ (PEeKTUBHOCTH MENHOPATUBHBIX CUCTEM TpYINa COTPYAHHKOB OTAENa JApEHa)ka B
1986 rony momyumuna npemuto [{IK BJIKCM CCCP.

3a pa3pabOTKy HayYHbIX OCHOB M IIMPOKOE MPOU3BOJICTBEHHOE BHEJIPEHUE CHC-
TeM KOMOWHHpOBaHHOTO JpeHaxa K.T.H. [1.J]. Ymapor narpaxaen npemueit [IK JIKCM
VY30ekucrana.

B nocnennue roasl B pamkax «MHHOBanmmonnoro npoekta» NJI-7-2 otaenom B
2005-2006 rr. BINONHEHA HAyYHO-TIpaKkTU4eckas padbora «Pa3paboTka U BHeIpeHHE Ha-
YYHO-00OCHOBaHHOTO YIIPaBIEHHUS, yUeTa U OTUYETHOCTU BOJHBIX PECYpPCOB (pepMepCKuU-
MU XO3SHCTBAMU B 30HE JCITEIHHOCTH acCOLMANMK BOJOMOJIb30BaTenel «Xamkadan
xaét manbam» B JlycTtaukckom paitone [[xu3akckoit obmactu». B mTore paspabotanbl
METOJIMUYECKHE PEKOMEHJAlMu 1o BojAoNoJb30BaHui0 B ABII u BomopacnpeneineHuto
MeXAy pepMepCKUMHU XO03HCTBAMHU.

B pamMkax rocynapcTBeHHOM NporpaMmsl oTaesoM aApeHaxka B 2006-2008 rr. Be-
JUCh HAYYHO-HMCCIe0BaTebCcKue paboThl: «MeToibl yIpaBieHus: U HKCILTyaTalluu Jpe-
HaXa B YCJIOBUSAX PECTPYKTYpPHU3AIUU CEIHCKOTO X035HUCTBa» U «DP(HEKTUBHBIE METOIBI
BHYTpHU(EpMEpPCKOro BOAOINOIB30BAHUS U CUCTEMHOTO BOJOpacHpeeseHus npu aedu-
LIUTE BOAHBIX PECYPCOB U YXYIIIEHUH UX KAUECTBA».

Otnenom [lpenaka pa3zpaboTaHbl TakK€ METOJIUYECKUE MHCTPYKIUHU IO MPOBEe-
HUIO TEXHUYECKOM 3KCIUTyaTallM 3aKPbITON KOJUIEKTOPHO-APEHAXKHON CETU U KOPPEKTH-
POBKa PEeXUMOB IKCILTyaTallud BEPTUKAIBHOIO ApEeHaxa.

PazpaboTranbl 1 BHEAPEHBI HAYYHO-OOOCHOBAHHOE YIIPABIICHHE, y4eTa U OTUET-
HOCTH BOJIHBIX pecypcoB Ha miomniaan 600 ra B epMepCcKux X03giCcTBaX B ACCOIHAIIN-
X BOJIOTONIb30BaTeNel «Xankabaa xaét MmaHOam».

BrinosiHeHne MHHOBAIIMOHHOTO MPOEKTA MO3BOJIUIIO MOBBICUTh YPOXKAWUHOCTH Ha
wiomaau 600 ra Ha 2-3 u/ra u KII/] ucnonszoBanus Bogueix pecypcos B ABII na 10-
15 %.

B nactosimee Bpemsi B pa3paboTkax OTAena JApeHa)ka MPUHUMAIOT y4yacTHE KaH-
nunaTel TexHudeckux Hayk B.I'. Haconos, A.A. A6upos, . AxMenos.
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OTaes KOMILIEKCHOTO PeryJiMpoOBaHUA CTOKA PeK
um. P.A. AaumMoBa

(PykoBoauTEdb - KAHAUAAT TEXHUYECKUX HAYK,
poueHt M.P. Ukpamosa)

OTzaen KOMIUIEKCHOTO PeryJupoBaHUs CTOKa peK ObLI co31aH B 1986 r.
B ocHOBHBIE 3a1au1 OT/eNna BXOJIUT CIEAYIOIIEE:

e [OBBIEHUE 3(P(PEKTUBHOCTH HCIOJIB30BAHUS BOJHO-3€MEIBHBIX PECYpCOB B
Oacceitnax pek LleHTpanbHON A3MM B YCIOBUSAX HPOJOJIKAIOIIETO 3KOJOTHYE-
CKOT'0 Kpu3Hca

® [IpPOBEJECHUE HATYypPHBIX MCCIEAOBAHMNM HA KPYIHBIX BOJOXpaHWIUIIAX U THAPO-
y3JIax KOMIIJIEKCHOTO Ha3HauYeHMs Ha pekax LleHTpanbHoil A3un

e pa3paboTKka W OIIEHKa CLEHApPHEB PECYpPCHO-OPHEHTHPOBAHHOIO YIPaBICHHS
CTOKOM peK Ha 0a3e KOMIBIOTEPHOI0 MOJEINPOBAHUS

e pa3paboTKa PEKOMEHJAIUH M0 YJIYYIIEHUIO SKCIUTyaTallid BOJOXPaHWIWII Ha
OCHOBE MOHUTOPHHIA U aHAJIM3a IMPOLIECCOB 3aUJICHUs

e pa3paboTKa peKOMEHJAUUN U MHXXEHEPHO-TEXHUYECKUX MEPONpHIATHH, obecre-
YUBAIOLIUX MOBBIIEHUE 3(PPEKTUBHOCTH PEryJUpOBaHUs CTOKA KPYIHBIMH BO-
JOXpaHWIUIIAMH B WHTEpECcax HPPUTAINH, TUAPOIHEPTETHUKH U OOecreyeHUs
NIUTHEBOU BOJION HACEIICHHUS

e pa3paboTKa Mporpamm Io CO3JaHUI0 0a3bl JaHHBIX U ONEPATUBHOIO YIPaBICHUS
BOJHBIMHU pECypcaMH Ui BHOBb CO3JaHHBIX 0aCCEHHOBBIX YIpaBJICHHUH HppUTa-
IIUOHHBIX CUCTEM.

Ilo pewenntro yuenoro Cosera CAHMUPH otneny npucBOEHO HMMs 4i€Ha-
KoppecrnoHaenTa AxagemMun Hayk PecnyOnunku Y36ekuctan P.A. Anmumosa. Otnen Bo3-
[JIaBJIJIM TaKWE U3BECTHBIE CIIELMATUCTBI, KaK 3aCiy’KEHHBIM uppurarop Y30eKkucTaHa
kaua. TexH. Hayk C.A. [lonunoB, kana. TexH. Hayk O.A. KaiomoB. B Hacrosiee Bpems
OTZIEJIOM PYKOBOJMT KaHJ. TE€XH. HayK, noueHT M.P. MkpamoBa. B pa3Hoe Bpems B OT-
nene paboranu kaHna. TexH. Hayk A.b. JImutpues, W.B. KorreBa, B.A. Huxonaenko,
A.T'. Copokun, I'.H. UepnukoBa, M.P. 3axunosa, H. CansikoB, b. KapumoB, nHxeHepbl
H.A. Hemtunos, O.Il. 'opoxoBa. IIpogomkaioT paboraTh HayyHble COTPYIHHUKH K.T.H.
N.A. AxmenxomxkaeBa, A. Xomxkue, @. IOcynos, X. Mucupxonos, H. UkpamoB, uH-
xenepsl JI.LH. [lunosa, C. batumes, H. UpmaToBa.

CoTpynHHMKaMH OTAEJIa IPOBEICHBI HATYPHBIE HCCIEN0BaHUs Ha TysSMYyIOHCKOM,
Annuxanckom, YapakckoMm, Tynakynbckom, Kytomaszapckom, ITaukamapckom, Hum-
KyprauckoM, KarrakypranckoM, AKIappUHCKOM, TanumapIkaHCKOM M JIPYTHX MaJbIX
BOJOXpaHuIuIax. M3yyanuce pexuMbl HAllOMHEHUS U CPabOTKH, MPOLIECCHl 3aUJICHHUS
BEPXHUX M OOLIMI pa3MbIB HMKHUX Obe(OB, KaUECTBO BOJBI, MPOLIECCH PACTBOPEHUS
3aJ1ekKel COoJIel B Yallax BOAOXPAHWINIL U APYTrUe HEMAJIOBAKHBIE BOIIPOCHI.

C yueroMm pe3ynbTaTOB HAaTYPHBIX HMCCIEJOBaHHI pa3pabaTbIBajllCh MaTeMaTu-
YECKHE MOJIENIM M3Y4YaBIIMXCS IPOLIECCOB, COCTABJIEHBl KOMIBIOTEPHBIE IPOTPaMMBI,
IPOBEJIEHBI PacyeThl 10 MPOTHO3Y BOJHOTO M COJIEBOTO PEKMMOB peK O0acceiiHOB Amy-
napeu ¥ Celpaapeu. Ha ocHOBE 3THX pacueToB COCTaBIEHBl PEKOMEHJIALMU 10 PEKUMY
9KCITyaTallud BOJOXPaHMWINLI, pa3pabOTaHbl MHXEHEPHO-TEXHUYECKUE MEPONpPUITHS,
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MOBBIMANIINE dPHEKTUBHOCTh UX PAOOTHI, B T.4. IO OOCCIICUCHUIO HACEIICHUS MUThE-
BOW BOJIOM B HU30BbSIX AMYyJapbH.

B nacrosimee BpeMst B paMkax HayuHbIX nporpamm MCBX u Llentpa no Hayke u
texHosorusM npu Kabunere MunuctpoB PecnyOnuku Y36ekucran oTen y4yacTByeT B
pa3paboTKe HAI[MOHAJIBHOW CTpaTEerud MO YNPaBICHUIO BOJHBIMHU pecypcamu B LleH-
TpadbHOM A3UU C yUeTOM MHTEPECOB BCEX BHOBb CO3/IaHHBIX HE3aBUCHUMBIX PECITyOJINK
3TOTO PETHOHA.

Ocoboe BHHMMaHUE YIEISeTCAd MOBBIMIEHUIO 3(P(HEKTUBHOCTU HCIMOJIb30BAHUS
BOJIHO-3€MEJIbHBIX PECYPCOB B HU30BbSAX PEKHM AMYyJapbu B YCIOBHUSAX MPOJOJIKAOIIETO
JKOJIOTMYECKOTO  KpHu3Hca, pa3pabOTKe U  OLEHKE  CIEHAapUeB  PECypCHO-
OpUEHTUPOBAHHOTO YIIPABJICHHs CTOKOM peK Ha 0a3e KOMIBIOTEPHOTO MOJACITUPOBAHNUSA,
pa3paboTKe PEeKOMEHJALMM M0 YIy4YIICHUIO SKCIUTyaTallid BOJAOXPAHWIMII Ha OCHOBE
MOHHTOPHHIA U aHaJIM3a MPOILECCOB 3auJICHUs, a Takke pa3paboTke MpOorpaMM IO CO3-
JMaHUI0 0a3bl TaHHBIX W OMEPAaTUBHOTO YIpPaBIEHUS BOIAHBIMH PECypcaMH JUisi BHOBB
CO3JaHHBIX 0aCCEHHOBBIX YNPABICHUH HPPUTALIUOHHBIX CHCTEM.

Crnenyrouue pa3pabOTKU BHEAPEHbI B IPOU3BOJICTBO:

e 1999 r. Vopasnenue skcruryatauuun TMIY. Meroauka omnpeneneHuss oobema
3aWJICHHs] PYCJIOBOTO BOJOXPAHWIIMINA U YCTAaHOBIIEHHS] KOOpIAMHAT KPUBOMU 3a-
BUCHMOCTH O0OBEMOB OT YPOBHS BOJbL. DKOH. 3pPekT — 4167 ThIC. CyM €KETOTHO
(B menax 1998 r.).

e 2002 r. Yopasnenue skciuryatanuu TMI'Y. MeToauka rugpaBindeckoro pacye-
Ta MPONYCKHOW CHOCOOHOCTH COOPYXEHHUH ISl OLEHKH MX COCTOSHHUS IOCIe
MHOTOJIETHETO TIeprojia UX dIKCIuTyaTanun. IKoH. 3¢ dext — 10450 ThIC. cyM.

e 2003 r. Ynpasnenue skcruryarauuun TMI'Y. Mertonuka pacdyeTa KaHaja0OB HAmoJI-
HeHus U cpabotku Kamapacckoro Bom103abopHOTO coopykeHusi. DKoH. 3 dexT-
12050 TBIC. CyM.

e 2005r. BBO Amynapesa. Meroguka pacuera CKOPOCTHOTO IIOJI, IOCTPOCHMS
IUTaHA TEUYEHHUS M YCTAaHOBJIECHUS IJIAHOBBIX Pa3MepOB 30HBI PYCIOBBIX AedopMma-
U, METOAMKA pacyeTa INyOuHbl MECTHOTO Pa3MbIBa.

e 2006 r. Ynpasnenue skciuryatauun TMI'Y. KomneroTepHas nporpaMma o ore-
paTUBHOMY YyHpaBlIeHWIO BogoxpaHwmvmaMu TMIY u pexkoMmMeHmanuu mo HX
pexXUMy pabOTHI.

e 2007 r. Huwxue-Amynapsunckoe BYMUC. I'MC-kapta ¢ 6a30if JaHHBIX U TpO-
rpaMma Juisl yrpasieHUs BOJHBIMU pecypcamu Kei3ketkeHn-Kerennniicko uppu-
TalMOHHOMN CUCTEMBI.

e 2008 r. Ympapnenue Illaxpyn-yctiukckoit UC AmyOyxapckoro OacceifHa.
Kommnekc nporpamm «BUCy» no pacnpeneneHuto U y4eTy BOJHBIX PECYpPCOB B
paMKax UPPUTAITUOHHONW CHUCTEMBI.

B nocnenHue ronael oTAen BEAET AKTHMBHOE COTPYIHHUYECTBO C HHCTUTyTaMU
I'epmanun, Utanuu, Poccun, Typkmennn, TajpkuKucTaHa U Ipyrux rocyl1apcTB, MeEX-
TyHapOIHBIMU (UHAHCOBBIMH HHCTUTyTamH, Takumu kak ABP, EBpomneiickas Komuc-
CHsl, a TaK)K€ C M3BECTHBIMHU YUYEHBIMH, pabOTaOIUMU B chepe BOJHOTO U CEIBCKOTO
xo3daicTBa. [Ipu 3TOM COTpyIHMKHM OTAENIa y4aCTBOBAJIM B CIECAYIOINX MEXIYHAPOIHBIX
IPOEKTaX:

1996 — UNDP project «Uzbekistan — the study of the country by climate change»
1998-1999 — ICWC project «Development of the Concept of the «Chistaya
voda» Programy - consultant.
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2001 — UNDP project RER/01/G81 «Strengthening of Potential for Program de-
velopment Rio+10 in Europe and NIS region»

2002-2003 — EC INTAS Project «Development of integrated water managements
tools for the Tuyamuyun reservoir complex for the improving the drinking water supply
and health in the disaster zone of the Amu-Darya lower» ( IWMT )

2003-2004- EC INTAS Project «Investigation of innovative pollution clean-up
and avoidance strategies for surface waterand groundwaterresources at the ,,Disaster
Zone* ofthe Amu-Darya lowers» (OPAL)

2004-2007 — FAO/UNDP TCP/UZB/2903 project «Sustainable agriculture prac-
tices in the drought-affected region of Karakalpakstan»

2005-2007 (June) — FAO/UNDP TCP/UZB/3002 project «Improvement of ce-
real, leguminous, oil and forage crops seed production»

2005 — 2009 — EC 6FR STREP INCO Jayhun: «Interstate Water Resources Risk
Management: Towards a Sustainable Future for the Aral Basiny.

OTtaesn oxpaHbl BOAHBIX PECYyPCOB — aKTyaJibHA BCeraa

(PyxkoBoautenn — C.A. MamartoB)

B CAHMIMPH oxpana BOJHBIX peCypcoOB Bcer/ia Obljla OJHUM M3 TJIaBHBIX Harpas-
JICHUHN JEeSTeNbHOCTH MHCTUTYTA. J[JI1 yCIEenHoro pemeHus Bcex 3a/1ad, BOZHUKAKOIUX B
sToM HampaieHud, B cocrae CAHUNPU emé B nanexom 1962 romy ObuT opraHu3zoBaH
OTJIe]l OXpaHbl BOJHBIX PECYPCOB. 3a TO/bl CYIIECTBOBAHUS OTJAENa €ro COTPYJIHUKHU 3a-
BOEBAJIM OTPOMHBIN aBTOPUTET CPEN CHELIUAINCTOB BOJHOTO XO35MCTBA.

OTtaen 3aHMMaeTCs UCCIIEJOBAHUEM BOMPOCOB YIPAaBICHHsI KAY€CTBOM BOJHBIX pe-
CYPCOB, UCCIJIEZIOBAHUEM THUPO- M arpO’KOJIOTHUECKUX Mpo0IeM BOJHOIO X03sicTBa, pas-
PabOTKOM METOMIOB THAPOIKOIOTHIECKON OIICHKUA BO3ACHCTBUN BOJOXO3SMCTBEHHOM Aes-
TEJIBHOCTU Ha BOJIHBIE YKOCUCTEMBI, Pa3pabOTKOM Mep Ha OCHOBE HOBBIX CIIOCOOOB M Me-
TOAOB OYMCTKM CTOYHBIX BOJ IO YMEHBUICHUIO BO3JIECHCTBHM CTOYHBIX WU APECHAKHO-
COpPOCHBIX BOJI Ha OKPYXAIOIYIO CPEy, U3YUEHUEM MUTPALUU 3arps3HSIOIINX BEIIECTB B
BOJIHBIX O0BEKTaX, IMyTel MOBTOPHOI'O HCIOJIb30BAHUS JPEHAKHO-COPOCHBIX BOJ, Pa3BU-
THEM pecypcocOeperaronux TeXHOJIOT i OPOIICHHS B CEIbCKOM XO3SIHCTBE.

Ocob6eHHO 3HAaYUMbIE PE3yJbTaThl JOCTUTHYTHI COTPYAHUKAMH OTJEa IpH Mpo-
BEJICHUH MCCIIEIOBAHUM 10 CIEIYIOIIMM OCHOBHBIM HAIPABICHUAM:

e ll3yuenume  Murpanuu  3arpsA3HSAIOIIMX  BEHIECTB B BOJHOM  cpefe
(x.1.H. A.Il. OpnoBa, O.C. lynun-bapkosckas, k.x.H. B.A. Hukomaenko, K.T.H.
JI.LH. Jlanuenosa).

e Pa3paboTka nmpupog0OXpaHHBIX MEPOMPHUITHHA, BKIIOUAIONUX OOPHOY C OMyCTHI-
HUBaHUEM Tepputopuid, B yacTHocTH IOxHoro Ilpuapanbs, u MeponpusaTH 1O
00yCTpOICTBY BOJOOXpPAaHHBIX 30H BOJHBIX 00BekTOB (a.r.H. P.M. Pa3zakos,
k.c/x.H. K. Kocnazapos).

e PazpaboTka Mep Mo ynpaBJieHUIO KaueCTBOM OPOCUTEIBLHOMN BOJBI U YCOBEPIIEH-
cTBoBaHMe nyTtei e€ ynyumenus (k.17.H. A.H. Kpytos , C.A. MamatoB).

e Pa3paboTka U yCOBEPIIEHCTBOBAHUE METOJOB OMOJIOTUYECKON OUHMCTKU KOJUIEK-
TOPHO-APEHAXHBIX U CTOYHBIX BOJI, B YACTHOCTH CO3/JaHbl U BHEJIPEHHI B IpakK-
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TUKY pa3in4yHble KOHCTPYKLIHMH OMOIUIATO M OMOMHXKEHEPHBIX MH(UIbTPALMOH-
HBIX OYHCTHBIX coopyxeHuit (k.1.H. U. Py3ues, k.1.H. b. PaxmaHoB).

e Pa3paboTka M yCOBEpIICHCTBOBAHHE CIIOCOOOB YIYyUIICHUS PHIOOMPOAYKTUBHO-
CTH MPPUTAIIMOHHBIX BogoeMoB (1. 6. H. b. Kapumog, k. 6. H. B. bBopoaun).

e ViydlleHHe KauecTBa MPUPOAHBIX BOJ U TOOUYHCTKA CTOYHBIX BOJI C MPUMEHEHHU-
€M MECTHBIX (PUIBTPOCOPOOB, OTYYAEMBIX U3 OTXOAO0B PA3TUUYHBIX TPOU3BOJICTB
(C.A. MamartoB).

e lcnonb3oBaHuE BO3BPATHBIX BOJ JJIA OPOIICHHS CEIbCKOXO3SMCTBEHHBIX KYJb-
TYyp B Pa3NUYHBIX MPUPOTHO-XO3SHUCTBEHHBIX YCIOBHSIX  Y30eKucTaHa
(x.1.H. A.Il. Opnosa, C.A. MamatoB, M.E. Mamypa).

e Pa3paboTka METOIOB OIIEHKH AHTPOIOTEHHBIX BO3JCUCTBUN Ha OKPYKAIOIUIYIO
cpeay, B TOM 4YHCIie, THIPOIKOJIIOrMYECKasi OIIEHKA BO3/IEMCTBUS Ha BOJHYIO Cpe-
ny (B.A. Hukonaenko, C.A. MamatoB);

e PazpaboTka Mep M0 yMEHBIIEHUIO BO3ICHCTBUI CTOUHBIX U APEHAKHO-COPOCHBIX
BOJ] Ha OKPY AIOILIyI0 Cpely Ha OCHOBE yCOBEPIICHCTBOBAHUSI METOJOB UX OUM-
CTKH M MOBTOpHOTO ucnois3oBanus (C.A. Mamatos, JI.A. Mensenesa).

B coctaBe otnena nuMeercst 1abopaTopusi THIPOXUMHHM, TA€ MPOU3BOAUTCS aHAIH-
TAYECKOE M3YUYEHHE Ka4eCTBEHHOI'O COCTaBa BOJHOM Cpelbl, B YACTHOCTH, KauecTBa OpO-
CUTENbHOI BoAbI. JlabopaTopus ocHalieHa COBpPEMEHHBIM OOOPYJIOBaHHEM JJIsl aHAJIUTH-
YECKOI'0 KOHTPOJISI Ka4eCTBA BOJAHOU CPEBI.

Pe3ynbpTaThl HayuHBIX HCCIIEIOBAaHUI OTHeNa ObLTH IIMPOKO HCIOJIB30BaHBI pa3-
JUYHBIMU TIPOEKTHBIMH M TPOM3BOJCTBEHHBIMU OPTaHHM3AIMAMHU TIPH Pa3pabOTKE CXeM
KOMIUIEKCHOTO MCIOJIb30BaHUS U OXPaHbl BOJHBIX pPECypcoB OacceitHa ApalibcKoro mMops,
B yacTHOCTH, pek Cripaapbsa u Amynapbs. B cBoe Bpems (80-90-e roapl mponuioro Bexa)
OTJIeN SBJISUICS KOOPAMHATOPOM HCCIIE0OBATEILCKUX PA0OT MO CIACEHUI0 APaIbCKOTO MO-
pa.

B nocnegnue rogsl B OTAENE pa3BEPHYTHI UCCIEIOBAHUS 110 COBEPIICHCTBOBAHUIO
CIOCOOOB OYHCTKH M JIOOYHUCTKH OBITOBBIX CTOYHBIX BOJ, MyTeH OE30IMaCHOTO MCIOJIB30-
BaHUS CTOYHBIX U JPEHAXHBIX BOJ Ha OpOILIEHUE, PA3BUTHIO BHEIPEHHUS pecypcochepe-
TaloIIUX TEXHOJIOTUH OPOIIEHUS B YCIOBUSIX HU3KOH BOAOOOECTICUCHHOCTH TEPPUTOPHIA
JIpyTHe.

CoTpyIHUKHM OTJAENa YCHEIIHO yYacTBOBAJIM M yYacCTBYIOT B Pa3JIMYHBIX KOH{e-
PEHIIMIX U CUMIIO3UYMaX, POBOJIMMBIX KakK B Y30eKucTaHe, Tak U 3a pyoexxoM. Pesynbra-
TBI UCCIICIOBAHUN PETYISPHO IMyOJUKYIOTCS B PA3IMYHBIX M3IaHUSAX, B YACTHOCTH, 3a TIO-
CJIeTHUE TPU ToJia TOJIBKO B KypHaje «CenbCKoe X03iCTBO Y30eKUCTaHa» OIMyOINKOBAHO
JIEBATh HAYYHO-PEKOMEHIATEJIbHBIX CTaTeH.

B otnene xopomio moctaBieHa paboTa 1Mo MPUBJICUECHUI0 HHOCTPAHHBIX MHBECTHU-
[IUI Ha Pa3BUTHE WCCIEAOBAHUN B O0JIACTH YIMPABJICHHS M OXPaHbI BOJIHBIX pecypcoB. B
TEUEHHUE TOJIBKO MOCIEAHETO ro/ia MOArOTOBICHO U MPEICTABICHO IS aJbHEHIIEro mpo-
JBIDKEHUST OoJiee JeCATH TMpeIoKEHUH Ha peau3alfio MPOeKTOB. Pe3yiabTaToM Takoif
paboThI SABJISETCS TO, YTO B HACTOALIEE BpeMs MOIYUYEHO «I00pO» Ha OCYIIECTBICHHUE OJI-
HOT'O MPOEKTa B paMKax mporpaMmel coTpyauuuectBa CHIA u Y3bekucrana «IlpomoBoss-
CTBHE BO MMsI TIporpecca» (peanusamus mpoekTa Hadarta ¢ utoiisg 2010 r.) u ogHOrO B pam-
kax corpyaauuectsa ¢ DAO OOH.

CoTpyaHHMKH OTJeNa KeIaloT UHCTUTYTY MPOLBETaHUS U el OOJBIIET0 poCcTa ero
aBTOpHUTETA HE TOJIBKO B Y30€KHCTaHe, HO M Ha MEKIYHapOIHOM apeHe.
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OTtaea pycea

(PykoBoauTesib — KaHAUAAT TexHHYeckuX HayK S1.C. Myxame/10B)

OTtnen pycen 3aHUMAETCs UCCIIEIOBAHUEM PYCIOBBIX MPOIECCOB B €CTECTBEHHBIX
U W3MEHEHHBIX DPEKHMMaX, BBI3BAHHBIX CTPOUTEIBCTBOM THAPOY3J0B Ha pekax lLlen-
TpaJIbHOU A3UH.

CorpynHukamMu  otTnaena  pa3paboTaHbl  METOIBI  pacuera pycel  pek
(C.T. Antrynun, P.P. AGaypaynoB, M.P. Kapanersn, B.C. Jlanmenkos, W.K. Opmos,
B.A. CxpouibaukoB, I'.A. [{oii), cocTaBieHbl peKOMEHIAIMU O PACUETYy 3auJICHHUS U
3aHECEeHUsI HAaHOCAaMH BEPXHUX Obe(OB BO03a00PHBIX Y3JIOB M BOJOXPAHIIIHII, 1O pac-
yeTy MecTHoro u  obmero pasmbiBa (C.T. Anrynun, P.P. AGaypaynos,
B.C. JlanmenkoB, B.A. CKpBIIbHHKOB), TI0 pacueTy KpUBOHM MOAMOpa MpHU 3UMHEM pe-
*KuMe paboTel Tuapoy3ioB (D.U. [TuocoB), mo peryaupoBaHui pycia B Obedax mio-
TUHHBIX  THAPOY3JIO0B W  TPOMBIBY HaHOCHBIX  orioxeHut (C.T. AnTyHuH,
X.H. Upmyxamenos, A.M. Myxameni0B).

N3ydenbr ycnoBus paboOThl OECINIOTHHHBIX BOJ103a00pOB B AMyOyXapCKui,
Kapmuuackuit 1 Kapakymckuii MarucTpajibHble KaHallbl HAa peke AMyaapbs U pa3pado-
TaHbl MEPOMPUATUS MO O00ECNEUYEHUI0 TapaHTHUPOBAHHOTO BOJ03a00pa U YJIyUIIEHHIO
ycnoBuih ux okcruryatamuu (M.P. Kapanersn, M.M. Kyukapos, f.C. Myxamenos,
P.K. Ypkun6aes).

BrinoaHeHs! UCCIe10BaHUS U pa3paboTaHbl PpEKOMEHJAlUK TI0 KOMIIOHOBKE TLIO-
TUHHBIX TUIpoy370B (M.P. Kapanersan, P.M. Pa3zakos).

[Monyuensr MmopdoMeTpudeckre U KHHEMATUYECKHEe XapaKTePUCTUKU Ha Yy4yacT-
Kax Jelruma, pazpaboTaHa METOJMKA THAPABIMYECKOTO pacyeTa pyCIOperyiupoBOY-
HBIX U OEPeTO3allUuTHBIX COOPYKEHHM, TaHbl PeKOMEHAAIIUU IO PEryJIUPOBAHUIO pycia
PEKH U 3allMThl OeperoB OT ACHIHINa, MO CHPSIMICHUIO PEYHBIX M3JIYyUYHUH M ONEPaTHB-
HOMY pPETyJHUPOBAHUIO pycia CpeAcTBaMHu ruapoMexanusanuu. CocrtaBieHa cxema pe-
TyJUpOBaHUs  pyciaa pekdu AMylnapbsi Ha HPOTSHKEHHOCTH  okoino 450 km
(X.A. UpmyxamenoB, M.P. Kapanetsin, O.A. KaromoB, WN.I'. KorreBa, M. Mup3usros,
B.E. Ty30B).

N3ydeHpl JaHHBIE MHOTOJETHUX THIPOJIOTHYECKUX XapPaKTEPUCTUK MO THUIPaB-
JUYECKUM 3JeMeHTaM pycia peku Amynapes oT Kepku no Hykyca u momydyensl ruaipo-
MOpQoJIOTHYEeCKHe  3aBUCUMOCTH  1isi  pacuera pycen pek  (T.K. XKypaes,
X.A. Ucmarmnos, O.A. Karomos, JI.A. I'nazkoBa, 3. Kan).

BrinosiHeHb! Ucciea0BaHUs MIOTHOTO MOTOKA, BOSHUKAIOIIETO B KPYIHBIX BOJO-
XpaHWINILAX, pa3paboTaHbl PEKOMEHIAIUU 110 PEryJIHPOBAHNIO HAHOCHOTO peXUMa s
Hypexckoro u PoryHckoro Bomoxpanunuim (A.B. bowapun, A.M. Myxamenos,
S1.C. MyxamenoB). M3ydeHbl ycinoBus oOpa3oBaHus MJIOTHOTO (IOHHOTO) TTOTOKA B BBI-
COKOHANOPHBIX BOJOXPAHWIIMILAX U OMPEAEIICH COCTaB U J0Js MJIOTHOTO MOTOKA B ya-
max Hypekckoro u TOKTOTyJIbCKOro BOAOXPaHWIMIL, OMPEAENICH CPOK UX CIIYXKOBI C
y4eToM 00pa30oBaHUs JOHHOTO MOTOKA.

Taxxke n3y4yeHbl CMellIeHue MUHEPAIN30BaHHBIX BoA ApHacas ¢ Bogamu Yapaapb-
MHCKOTO0 BOJOXPAaHWIMILA U BO3MOXKHOCTh UX HCIIOJIb30BAHMS HA OPOILICHHUE B MaJIOBOJ-
HBIE TOJIBL.
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Pa3zpaOoTanHble peKOMEHJAIMM HCIIOJIB3YIOTCSI BOAOXO3HCTBEHHBIMU OpraHU3a-
usiMu B ipou3Bozactee (S1.C. MyxamenoB).

BriepBble B MUPOBOI TpakTUKE HA KPyMHOMACIITAOHOW MOJENU BBITIOJHEHBI WC-
CJIEZIOBAHUS PYCJIOBBIX MPOLIECCOB MPHU NMepeOpOCKEe YacTU PEYHOro0 CTOKA U3 OJHOro Oac-
ceitna B apyroit (T. K. XKypaes, X.X. Umanos, M.P. Kapanersin, A.M. Myxame10B).

Ha ocHoBannu 0600111€HUS pe3ysIbTaTOB MHOTOJIETHUX UCCIIEJOBAHUI CENEBBIX I10-
TOKOB W DKCIUTyaTaIliH MPOTHBOCEIIEBBIX COOPYKEHHI pa3padoTaHbl HOBbIE METOJIBI pac-
4YeTa CEJICHOCHBIX PyCel PEeK, 3auJICHUS M 3aHECEHMsI CEIIE3aePKUBAIOIIUX COOPYKEHUM;
COCTaBJIEHBI U BHEJPEHbI PEKOMEHAAINH [0 3KCIUTyaTalluH CEIEXPAHUIIUIL Ha TEPPUTOPUHI
V30ekucrana, Tamxukucrana, Ksipreizctana u  Kazaxcrana (X.M. Mcmarunos,
C.X. Tynsranos).

B nocnenHue ronpl oTaeN MpOAOIKAET U3yUEHHE PYCIIOBBIX MPOLIECCOB, PadbOTy
3alIUTHBIX U PYCJIOPETYJIUPOBOYHBIX COOPYKEHUIN B HI)KHEM TEUEHMH PEKU AMynapbs B
YCIIOBUSIX YaCTHUYHO 3aperyJIMpOBaHHOrO cToka. Ilo pesynbratam ucciienoBaHMM JaHbI
IPEJIOKEHHsSI TI0 pacueTy TpaHCIOpTa HAHOCOB, MPOQHIISA pyciia peKH, MPOITyCKy MaBO-
KOBBIX M 3UMHHUX PACXOJOB BOBI 10 PEKE M THAPOY3JaM, [0 PETYJIMPOBAHUIO pycia Ha
yuactkax oT Kumuaka 1o Taxmartamickoro rujpoysia, oT Taxuaramickoro rujapoysia g0
Mexnypeusst. IIpennoxkenus peamusyrorcs  MuHcensBoaxozom PVY3  mosrtamnHo
(X.A. Ucmarunos, M.P. Kapanersn, O.H. Tuxonosa, L1I.P. XamagamoB).

Otnen akTMBHO y4acTBYET B OCYLIECTBICHHH PYCIOPETYJIMPOBOYHBIX M 3aIUT-
HBIX MEPONpPHITHHA, 0OecreueHnn OECINIOTMHHBIX BOJ03a00pOB M3 peKH. AMyaapbs B
Kapmmuckuit u  AmyOyxapckuit  maructpanbHble  kaHainel  (S1.C. Myxamenos,
M.M. Kyukapog).

B cBs3u ¢ nepexonom paboTsl TOKTOrYJIbCKOTO BOAOXPAHUIIUINA C UPPUTALIUOH-
HOT'O Ha SHEPTEeTUYECKUN PEKHUM OBLIN U3YUCHBI MPOUCXOASAIINE PYCIOBBIC MPOIECCH U
JIaHbl TPEJIOKEHUs M0 0€30MacHOMY MPOIYCKY 3UMHHUX PacxoA0B BoAbl o peke Chip-
napbs. M3ydensl Takxke peku u cau Oepranckoi nonunsl - Kapanapes, Mainucai, Ten-
TAKcail 1 ApaBaHcail, npeI0KeHbl MEPONIPUATHUS 0 CTAOUIU3aLUN PYCIOBOrO IpoIec-
ca 1 0e30MMacHOTO MPOIMyCKa MaBOJKOBBIX U celeBbiX BoA (X.A. Mcmaruinos).

Boinymena Mmonorpagus «CesneBble NOTOKH, PYCIOBBIE MPOILECCH, TPOTUBOCEIIE-
BbI€ U IPOTUBONAaBOAKOBbIE MeponpusaTus B Cpenneir Aszun» (X.A. Mcmarunos).

OTtpenom pycen pa3paboTaHbl peKOMEHAAMH MO MOBBILEHUIO 3P(EKTUBHOCTU
O60pBOBI ¢ pa3MBIBOM M 3aTOTNICHUEM 3€MEJIb BCJICICTBUE MABOAKOB U CEJIEBBIX MOTOKOB,
Mo OECMIOTUHHOMY B0/103200py U3 PeK, Mo co3AaHuio 3P(GEeKTUBHBIX Mep OOpbObI ¢ Ha-
HOCAMH TIpU BOA03a00pe U3 PEK B OPOCUTEIbHBIE KaHAJBI, 10 00ECIIEYECHUIO yCTOWINBO-
cTH 3a00pa BOJBI IyTEM MOBBIIIEHUS HAJECKHOCTH HKCIUIyaTallud BOJ03a00PHBIX CO-
opykeHu# kaHaina AMy-3anr. Pa3paboTanbl mpeyioKeHus: 0 CaMOpa3MbIBY OTJIOKEH-
HBIX HAaHOCOB B KaHaJle, IIEpBOOYEPEIHbIE MEPOIPHUATHS MO 3aluTe NpUOPEKHON Tep-
putopun B 30He ciausHUs pek Cypxanaapbs U AMynapbs, pa3paOoTaHbl KOMIIJIEKC MEp
10 YIPABJICHUIO PYCIOBBIMH IPOLECCAMHU B peKe AMyJapbsi U peKOMEHAALUU IO Ipe-
NyIPEKICHUIO aBapUHHBIX CUTYyallMil B pyciax pek.

B pa3Hble roxbl OTHEIOM PpYKOBOAMIM: J-p TEXH. Hayk, mpogeccop
C.T. AntyHuH, a-p TexH. Hayk, npodeccop A.M. MyxamenoB, KaHJI. TEXH. HayK
X.A. Upmyxamenos, noktop texH. Hayk X.A. Ucmarumnos.

B Hacrosimiee Bpems HUCCIEAOBaHUS BBINOJIHSIOTCA JOKT. TEXH. HaykK
XA. UcmarunoBeiM, Kava. TexH. Hayk S.C. MyxamenoBsiM, c.H.c. I1I.P. XamM1amoBbIM 1
M.H.c. O.5. Myxamen0BbIM.
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OTIICJI TCXHUKHU H TEXHOJOI'MA OPOIICHUA

(PykoBoauTeJIb - KAHAMAAT TEXHUYECKUX HAyK A.A. HaOueB)

OTnen TeXHUKA M TEXHOJIOTHU OPOIICHUS, SBISAIOUIMICS OJHHUM U3 CTapeHImnx
OTJICJIOB MHCTUTYTA, MPOBOJIUT UCCIICIOBAHUS TI0:

e pa3paboTke U oreHke dP(PEKTUBHOCTH BOAOCOEpEraronuX CIocoO0B OPOIICHUS
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYD;

® COBEPIICHCTBOBAHUIO OPraHU3aIMOHHO-TEXHUYECKHMX OCHOB TEXHUKH M TEXHO-
JIOTMHU MMOBCPXHOCTHOT'O IMOJIKMBA B HOBBIX YCJIOBHAX 3CMIICACIINA B YBA3KEC C PC-
KHUMOM pabOThl OPOCHUTEIBHOMN CETH;

® UMUTAIMOHHOMY MOJICIIMPOBAHUIO OPOIICHUSI.

OCHOBBI COBpEMEHHBIX HaIlpaBiICHUH pabOT ObUIM 3aJ0KeHbl pPabOTABIIMMU B
OTJ€eJie BEAYLIUMHU CHEUaTNCTaMU OTPACiIM: JOKTOPAMH CEJIbCKOXO35MCTBEHHBIX HAYK
C.M. KpusosszoM u B.M JlerocraessiM, 1aypeaToM rocyJapCTBEHHON NMPEMUH, KaHIU-
JaToM TexHudeckux Hayk A.H. JlenuHbIM, JOKTOPOM TEXHUYECKUX HAYK, 3aCIIY’KEHHBIM
uppuraropoMm Y3oekuctana H.T. JlaktaeBbiM, Benymum cotpyaHukom M.I" Xopctom u
KaHAUIaTOM TexHuueckux Hayk A.H HaOueBbiM. B pasznudnbie IEpHOIBI OTACIOM py-
kopoawnu: A.H. Jlanun, 3.JI. Oxynuu—Kazapun, JI.A. Banentunu, H.T Jlakraes,
I'.H. ITaBnog, A.P Pycramos, I1.H. Anues, b.®. Kamb6apos u M.I'. Xopcr.

AKTyaJIbHBIX HCCIENOBaHUS NMPOBOIWINCH IOJ PYKOBOJCTBOM KAaHIMJATOB TEX-
Hu4eckux Hayk B.M. MacnennukoBa, M./l. Uemtokanosa, B.I'. JIynesa, B.f. Ko3ukoga,
I'.A. be3boponoBa, A.P. Pycramosa, B.K. Cesproruna, A.H. HaGueBa, nokrtopa Hayk
b.®. Kambaposa, unxkenepa B.H. [llanomnukoBa. B TeyeHnue Bcex JIET CyIleCTBOBaHUSA
OTJIEJIOM MPOBOAMIACH OoJiblIas paboTa MO 3KCHEPUMEHTAIbHBIM HCCIIEIOBAHUSAM CIIO-
co0O0B M TEXHUKH TOJMBA B XO35HCTBAX apUAHON 30HBI pecIyOIUKH.

B Tpunuateie u nATHaecsAThIE TOAbI MPOIJIOro Beka OblIM pa3paboTaHbl MPHH-
LUIIMAJIbHBIE OCHOBBI IepeycTpoiicTBa BHYTpuxo3diictBeHHON cetn (A.H. Jlsanun,
C.M. Kpusoss3, B.M. Jleroctaes, 3.JI. Okynur-Ko3apun).

B 1960-70-e roas! Obls1a co3/1aHa TEOPHS MOBEPXHOCTHOTO TIOJIMBA, TTO3BOTMBIIAS
ONTUMHU3UPOBATh COYETAHHE HIEMEHTOB TEXHUKH IOJIMBA ISl TUIWUYHBIX NPUPOIHBIX
ycioBuid 1o BogomnponunaeMoctd u ykiaonam (H.T. JlakraeB), paspaboTrana mMeToauKa
palloHHpOBaHUS OPOLIAEMBIX 3€MEJb MO0 CIIOCO0aM M TEXHHKE MOJIMBA CEIbCKOXO03AUCT-
BeHHBbIX KyibTyp (H.T. JlakTaes).

[IpoBoauiIKCch KOMIIJIEKCHBIE MCCIEAOBAHUS MO M3y4eHUIO 3(dexTuBHOCTH 00-
pPO370BOrO MOJNHMBA M3 THOKUX NUIAHTOB MO AIUHHBIM Oopo3nam (M./]. YemrokaHos,
B.M. MacieHHuKoB), u3 JKECTKHX TpyOOIpOBOIOB (B.H. llIanomHukos,
I'.A. be3060opo/oB), W3 aBTOMATH3WPOBAHHBIX TOJMUBHBIX J0TKOB (JI.3. KpaBuenko,
B.A1 Ko3ukoB), BHYTPHUIIOYBEHHOTO OPOMIEHMSI CaJ0B, BUHOTPAJHUKOB, MPONAIIHBIX
KyaeTyp (B.M. Macnennukos, B.I'. JlyneB). B BocbMunecsTeie Tofpl OTIEN BO3IJIAB-
JAICA KaHAMAATOM TexHuueckux Hayk I.H. I[laBnoBbIM, ygauHO COBMEIABIIMM OIIBIT
IIPOEKTUPOBIIMKA U ucciaenosarens. B ator nepuon coBmecto ¢ I'CKb no uppurauuu
ObL1 pa3paboTaH psiJi OPUTHMHAIIBHBIX KOHCTPYKTHUBHBIX PEIIEHUH O OPOCUTEIBHON CeTH
U TIOJIMBHBIM yCTpoOicTBaM. ToMy criocobcTBoBaio Takxke co3ganne HIIO CAHUNPU.
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C 1987 rona BHeApeHUE pa3pabOTOK B MPOM3BOJCTBO CTAJO OCYIIECTBISATHCS, B OCHOB-
HOM, HENOCPEACTBEHHO 00beAMHEHHEM. JTO NMOTPeOOBANIO MEPEecCMOTpa TEMATHKU U U3-
MEHEHUS HEKOTOPBIX HaIpaBJIeHW paOoThl OTAena. boiblioe BHUMaHWE CTalo yje-
JSATHCS LeJICHANpaBIeHHON pa3paboTKe JOKYMEHTAlUU AJi1 OpraHU3allluy MPOMBIILJICH-
HOTO BBIITYCKa MOJUBHBIX YCTPOWCTB U MEXAHM3MOB M 00ECIEUYEHUS LIETIOYKH «HUCCe-
JIOBaHHE—TIPOMBIIIIIEHHOE POU3BOICTBO-BHEIPEHHUE)

Pe3ynpTaThl pa3pabOTOK HAIUITM CBOE OTpPaKEHHE B HOPMATHUBHBIX JIOKYMEHTaX,
NOJATOTOBJICHHBIMU COTPYIHHKAMU OTAena: nocodue «BHYTpuXo3sHCTBEHHas CeTh C
noBepxHocTHbIM nonuBom» (I'.H. ITaBnos, M.I". Xopct, 1989 r.), nonosHeHne Kk 3TOMY
nocobuto (P.A. Hurmarymnun, M.A. Mancypos, 1991 r.), cepust HOpMaTuBOB MO MPOEK-
TUPOBAHUIO U JKCIUIyaTalliy MOJIMBHBIX YYAaCTKOB C JUCKPETHBIM PETYIMPOBAHUEM BO-
momonadyd B Oopo3asl M Mo paioHupoBaHuto d3tod TexHonoruu (M.I. Xopcr,
N.1O. denucos, .A. baitkoB, 1989-1994 rr.), MmeToauueckue yka3zaHusix 1Mo 3alluTe 3e-
Mmenb oT 3po3ui (b.®. Kambapos, M.I'. XopcT, P.A. Hurmatymnnun, 1987 r.) u apyrue.

OObexTamMu BHeApEHUs pa3paboOTOK OTHeNa SIBIUIMCH opolraemble moiisi B [o-
noaHo#, /xun3zakckoil u KapumHckon crensx, B mpearopHoit 3oue IlapkeHTckoro kaHa-
na.

MHorue opurvHajgbHble pa3pabOTKH, BHIIIOJHEHHBIE COTPYIHUKAMU OTIENa IPU-
3HAHBI U300PETEHUSMHU U 3aLIUIIECHbI ABTOPCKUMHU CBHUJICTEIHCTBOBAMH.

B corpyauuuectBe ¢ I'CKb mo uppuranuu ObUT0 Hajla)XXeHO HPOMBIIIJICHHOE
MIPOU3BOJICTBO Pa3pabOTAHHBIX OTIEIOM MOJUBHBIX KOMIUIEKTOB KOITO-200 (momusTu-
JeHOBbIe ToJiuBHBIE TpyOorpoBoasl), TAII-150 (anomMuHuEeBbIe MOIUBHBIE TPYOOIpPO-
Boabl), TOI'-110; 125 (ITomudTHIIeHOBBIE TOGPUPOBAHHBIE MOJUBHBIE TPYOOIPOBOIB),
AJIC (arperat IuCTaHIIMOHHON COOPKU I'MOKHUX MOJIMBHBIX TpybompoBoaos), AAIID-300
(ITporpammupyemblii MepeKIIOYaTeNlb MOTOKA OPOCUTENIBHOW BOJBI JJIi JUCKPETHOIO
perynupoBanus Bojononaauu), OBB-120 (mieHouyHas oOJMIIOBKAa MEPEMEHHBIX BOJO-
pacrpenenuTeneil) U co3gaH psAl MAaKETHBIX M ONBITHBIX 00pa30B HOBOI MOJMBHON TEX-
Huku. K 1993 rony otnenom ObUT MpakTHYECKU CO3[aH KOMILIEKC O0OpYIOBaHUS IS
IIOBEPXHOCTHOI'O MOJIMBA 10 0Op03/1aM, OXBAThIBAIOIIMI BCE MHOr000Opa3ue MpupoIHO-
XO3SIMCTBEHHBIX YCJIOBUM apuIHOU 30HBI L{eHTpanbHO A3uu.

PaGoThsl oTnena HEOJHOKPATHO AEMOHCTPHPOBAINCH Ha MEXIyHApOJHBIX, BCE-
COIO3HBIX U PECNyOJMKAHCKUX BBICTABKAX JOCTHKEHHH B 00JIACTH OpOILIAEMOro 3eMile-
Jeausl 1 OTMEYaINCh MeAalsIMU, AUIUIOMaMH, TPaMOTaMHU.

3a pa3paboTky «OpocuTenbHas ceTh A IPEeAropuil» MoJI0A0M MepCrneKTUBHBIN
uccienoatens P.A. Hurmaryumma ObLT yIOCTOSH 3BaHUA JiaypeaTa mpeMun Bcecoros-
HOT'0 KOHKypca MoJIobIX yueHbIX (1987 r.)

B »TOT mepuon ObUIM MOATOTOBJICHBI U YCIEIIHO 3aIIUIEHBl KaHIUAATCKUE JHC-
CepTalMU MO aKTyaJIbHbIM Mpo0jeMaM OpOIIAeMOro 3eMJeAeIus MOJIOIbIMH CHEIUaIN-
cramu otaena JI.X. Kumowm, P.A. Hurmarymnuuasim u W.1O. JIuHUCOBBIM.

B nocnennue roast (1996-2005) otnenom pykoBOAMUI BUIHBIN yUeHBIH B 0071aCTH
opoImaeMoro 3emienenus mpodeccop, TOKTop TexHudeckux Hayk b.d. Kambapos. Mm
BHECEH 3HAUYMTEIbHBINA BKJIAJ B TEOPHUIO U NMPAKTUKY OPOLICHUS Ha MOABEPKEHHBIX MPO-
1eccaM po3uu 3eMiisIxX npearopuil. CBow HayyHYIO U MPAKTUYECKYIO JEATEIbHOCTh OH
YCHEIIHO COYeTall C MOATOTOBKOM HAay4HBIX KaJapoB, Kak /Uil PecnyOnuku Y30ekucras,
Tak u amst 3apyOexusix crpan (Mugus, Memen), moarotosun 6oiee 10 BHICOKOKBATH(pH-
LIUPOBAHHBIX YUYEHBIX, B TOM YHCJIE TPEX JOKTOPOB HayK.

B pamkax mexayHapoaHoro cotpyaHudectna, B nepuos 2000-2005 rr., coTpyn-
Huku otaena (M.I'. Xoper, LIII. Mamyrtonos, B.B. lamuna, JI.C. CokosioBa) NpuHH-
MaJIM y4acTHE B MCCIIeOBaHUAX B PDepranckoil oJMHE MO NpoekTy EBpomnenckoro
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Coro3a «YmpaBiaeHue OpolIeHHueM JJisi OOphOBI ¢ TMpoIeccaMu OMyCTHIHUBAHUS B Oac-
ceifHe ApaJIbCKOTo MOps» COBMECTHO CO crienuanuctamu LleHTpa arporexHu4eckux uc-
CJI€I0BaHUI CEJIbCKOXO35IMCTBEHHOT0 MHCTUTYTa JIMCCaOOHCKOrOo TEXHUYECKOIO YHH-
Bepcutera (Ilopryranus) (pyxoBonutenu npoekta mnpod. JI.C. Ilepeiipa u mpod.
B.A. JlyxoBHBIif).

OcHOBHBIE  pe3yJbTaTbl COBMECTHBIX paboT ObuIM TNpEJCTaBICHBl Ha
IV mexpernonanpHoll KoHpepeHunu «l[lmaHupoBanue u yrnpaBieHHE 3eMiie- U BOJO-
nosib3oBanuem» (Anbbacer, Mcmanus, 2003), Ha MeXperuoHaIbHOW KOH(MEpEeHIHH
MKW/ «IIpou3BoACTBO U IPOJOBOJIIBCTBUE, COLIMATIBHO-IKOHOMUYECKHE MTPOOIEMBI Up-
puranuu u npenaxa» (Mocksa, Poccus, 2004) u OpuTH OMyOIUKOBAaHBI B MEKIyHAPO/I-
HOM HAay4yHOM JXypHalle «YTpaBJI€HHUE BOJHBIMU pecypcaMu B CEIbCKOM XO3AHCTBE»
(Agricultural water management, Hunepnannei, 2005, 2006 rr.).

B cocraBe otnena MHOTO JIET CYHIECTBYET Jab0paTopHs JIOKaJIbHOTO OPOILICHHUS.

B 3aBucumocTu OT 3a7a4, BBIIBUTAEMBIX OTPACIIbIO, MEHSJIOCh HE TOJIBKO Ha3Ba-
HUE J1abopaTOpUH, HO U COJEPKaHUE BBIMOJHABIINXCS HAyYHO-MCCIIEOBATEIbCKIX pa-
60T1. Ha pa3HbIX 3Tamax oHa Ha3blBajach jJabopaTopHei TMApaBIMKU COOPYKEHUH (10
1973 r.), naboparopueii coopyxeHuil Ha opocutenbHOU ceTu (mo 1978 r.), maboparopu-
eil opocurtenbHol cetu (10 1988 r.), mabopatopuell ONTUMHU3ALUU TAPAMETPOB OPOCH-
TenbHOU ceTu (1o 1992 1), maGoparopueii tokansHOTO OoporneHus (¢ 1992 r.).

B naGoparopuu npoBOAMINCE THAPABINYECKHUE HCCIEJOBAaHUS THAPOY3IIOB Ha P.
AMyJ apbe, TOJI0BHOTO COOpYykeHHsI AMy-bByxapckoro MamiMHHOTO KaHaja 2-i ouepenu
U MHOXeCTBa Jpyrux o0bekToB. PazpaboTaHbl METOMKaA pacyeTa a3pHUpOBAaHHBIX MOTO-
KOB M Pa3MbIBOB 33 THJPOCOOPYKEHUAMH, PAllUOHAIbHBIE KOHCTPYKLIHUH COMPATAIOLINX
YCTpOMCTB Ha KaHajaX. Pe3ynpTaToM HcciaeoBaHMs BIMAHUS pyclla Ha KMHEMaTuye-
CKYIO CTPYKTYpYy IOTOKa SIBUJAcCh pa3pabOTKa OPUTMHAIbHBIX YCTPOICTB IO ymIpaBie-
HUIO paclIMpeHueM OYpHOT0 U CIOKOWHOTO MCTOKOB. OHa mosy4uiia aBTOPCKOE CBUJE-
TEJIBCTBO M BHEJPEHA HA COOpPYKEHUSAX KaHainoB B Kapakammakctane, TallkeHTCKOW,
mxu3zakckoi, Kamkanapeunckoit u XopesMmckoit obnactsx. B kauecTBe mocoOust st
IIPOEKTUPOBIIMKOB COCTaBl€Hbl «PeKOMeHIauuu Mo TUAPABIMYECKOMY MPOEKTHPOBA-
HUIO PETYJISITOPOB € TOPOrOM-pacTeKaTesIeM U POMOOBUAHBIM BOJOCKATOM.

B TeueHue HECKOJIBKUX JIET MPOBOJMUIUCH UCCIEIOBAHUS TIO pa3pabOTKe TEXHO-
JIOTUY aBTOMAaTU3MPOBAHHOIO YIPABJIEHUS IPOLECCOM BOJOINOAAYN M BOJOpacmpeere-
HUS HAa MarucCTPaJbHBIX M MEXXO3SHUCTBEHHBIX KaHalax; rpagyHUpOBaHHE OTBEPCTHI
THUAPOCOOPYKEHHUM C UCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTMUECKHUX cpeAcTB, OBM,
METOJ0B MaTEMaTUYECKOI'0 MOJAEIMPOBAHUS U IUIAaHUPOBAHUS SKCIIEPUMEHTOB. B urore
CO3/1aH ONBITHO-IPOU3BOJACTBEHHBIH y4acTOK aBTOMAaTH3MPOBAHHOIO BOJOpaclpesere-
HUS C BBIYHUCIUTEIBHBIM IIEHTPOM, BHEJIPEHA CHUCTEMa I[EHTPAJIbHOIO IUCIIETYEPCKOTO
yIpaBlIeHUsl MPOLECCOM BOJOMOJA4YM Ha MarucrpaibHoM kaHaie Jlkuinukynb-Kadsip
muHoM 50 kM (Baxmickast opocurensHas cucteMa) B Tamxkukucrane. [IpousBoacTBeH-
Hbl€ THIPOMETPUYECKUE MCIBITAHUS TUAPOCOOPYKEHUH ¢ MPUMEHEHHEM MaTeMaThyde-
CKMX METOJIOB U TEOPUH IJIAHUPOBAHUS 3KCIIEPUMEHTA NMPOBOAMINCH HA BCEX KaHalax
Jxunukynb-Kadsip, JKkunukyns, a Takke Ha kaHanax B KamkagapbuHCKON 0071acTH.

3HAYNTEIHPHOE MECTO B JCATEIBHOCTH JTAOOPATOPUHU 3aHUMAET U3YUCHHE CIIOCO-
0OB MMOJIMBA CEIbCKOXO35UCTBEHHBIX KYJIbTYP U3 3aKPBITOH OPOCUTEIBHON CETH

[To pe3ynpraTam uccieIOBaHUN pa3pabOTaHBl CXEMbI CETeH BHYTPUIIOYBEHHOT'O
u kamneiabHoro opomenus (BIIO u CKO), mpuHIMOBI UX NPOEKTUPOBAHHUA, PEXKHUMA
OpOULIEHUSI, TEOPETUYECKUE OCHOBBI THIPABIMYECKOIO pacyera CETH, ONTHUMHU3ALMU
BIIO u CKO, napametpsl u texnosorus crpourenscrsa CKO. B nensax KOMINUIEKCHOTO
U3YYCHHS KaleIbHOTO OPOIICHHsS] BUHOTPATHUKOB HMCCIEA0BATEIBCKUE PaOOTHI MPOBO-
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JTWINCh COBMeCTHO co cnenuanucramu HUWWM  cagoBojmcTtBa M BHHOrpamopcTBa
uM. P. lllpenepa.

B nocnennue roasl 1abopaTopusl IPUCTYNHIIA K U3YUEHHUIO KaIlleJbHOI'O OpOoIle-
HUS ~ XJIOMYAaTHUKAa B  Pa3jMYHbIX  HPHUPOJHO-KIMMATHUYECKHMX U IOYBEHHO-
MEJIHOPATHUBHBIX 30HaX pecnyOiuku. [Ipon3BoACTBEHHBIE MCCIEAOBAHUS MPOBOIMINCH
B CypxanagapbuHckoii, Camapkanackoir byxapckoit o0macTsx.

Pe3ynbTaThl Hcclie10BaHUI CBUIETEIBCTBYIOT O BOZMOYKHOCTH YMEHBILIEHHUS 3a-
TpaT OPOCUTEIBHOM BOJBI 1 MUHEPAIBHBIX yA00peHuid Ha 40-45 %, 5JKOHOMUU FOPIOYUX
MaTEpHUAIIOB, UCTIOIB30BAHUS CEbCKOXO03SHCTBEHHOW TEXHUKH IJIsl 00pabOTKH 3eMelb B
BEreTallMOHHBIN Mepuo, MoJly4eHus NpudbaBKku ypoxas xjiomnka 1o 10 1/ra.

OnHoO# M3 MHTEPECHBIX PaboOT J1abopaToOpUu SBISIETCS pa3pabOTKa €IUHOU pe-
TMOHAJIBHOM METOJUKH HOPMHPOBAHUS BOJOMOTPEOICHUS B Pa3IUYHBIX CEKTOPax KO-
HoMuu rocynapctB LlenTpansHoit Azuu. [lo nanHO#M nmporpaMMe BBITIOJIHEH TPOTHO3 BO-
JonoTpeOIeH s, PeKUMa OPOLIEHHUS] U TEXHOJOTHYECKUX 3JIEMEHTOB IpPH KaleIbHOM
croco0e MoJIMBa MHOTOJIETHUX KYJIBTYP B Pa3JIMYHBIX MPUPOTHO-KIUMATHIECKUX 30HAX
VY36eknucTana, 0XBaThIBAIOLINX BCE 00JIACTH PECITYOJINKH.

OTtpaboTaHHast METOIMKA TIO3BOJIAET MOJTYYUTh YUCICHHBIE OIICHKH BOJOMOTPEO-
JI€HUs, TEXHOJOTUYECKUX 3JEMEHTOB KaleJlbHOTO OPOLICHUS MHOIOJETHUX KYJIbTYp B
Pa3ITUYHBIX MPUPOAHO-XO3SICTBEHHBIX 30HAX U MOXET OBITh PEKOMEHIIOBaHA JIJISl BbI-
IOJIHEHUSI COOTBETCTBYIOIIMX IIPOrHO30B pPacueToB B TrOCyJapcTBax IEHTPaJIbHO-
a3MaTCKOI'o peruoHa.

B 2001 r. Opu1a mocTpoeHa caMOHAMOpHAs CUCTEMa KamleJlbHOTO OPOLICHUS BU-
HOTPAJHUKOB M MPOMEXKYTOUHBIX KYyJIbTYp Ha KpyThIX CkJoHax. Cucrema He TpeOyeT
HAaCOCHO-CWJIOBOTO 000py0BaHMs, T.K. HEOOXOIMMBII Hamop B HEW co3laercs 3a cyeT
nepenajga reOMeTpUYEeCKUX OTMETOK.

B nomouis epmepaM U crenuanucTaM CeJIbCKOro X03siiicTBa BbIMyIIeHbl: «Bpe-
MEHHBIE PEKOMEHJALMN [0 TEXHOJOTUM BO3JEJIbIBAHUS XJIOMYATHUKA MPU KaneIbHOM
crocobe opomeHuny, «Ilamsatka gepmepam mo 3KcCIulyaTallil M CUCTEM KaleJbHOI'O U
KaneJbHO-CTPYIHOr0 opolIeHus», «PexoMenaanuu no u3MepeHuIo BIaKHOCTH IIOYBBI C
UCIIOJIb30BaHuEeM Biaromepa «/luBaiinep-2000», «BpemeHHble peKOMEHJAUHUHN MO TeX-
HOJIOTMU BBIPAIIMBAaHUS BUHOTPAJAHUKOB U MPOMEXYTOUYHBIX KYJIBTYP B MEXKIYPIAbAX
IpHU KamelbHOM M KalelbHO-CTPYHHOM OpolIeHuu», «BpemeHHble pekoMeHAanuu 1o
TEXHOJIOTUU BO3/EJIbIBAaHUS XJIOMYaTHUKA IIPU KaleJIbHOM crocode opouieHus», «Peko-
MEHJAlMK 0 BBIMOJIHEHHUIO THAPaBIMYECKOro pacyeTa TpyOOnpoBOIOB CUCTEM Kalelb-
HOTO OpoleHus», «PekoMeHmanu no pallOHUPOBAHUIO KalleJIbHOIO OPOILEHMS CElb-
XO3KyJNbTyp», «PekoMeHIanuu no pexuMy OpOLICHHUS CelIbXO3KYJIbTYp (XJIOMYATHHK,
cajipl, BAHOTPAIHUKH, OBOIIHBIE M KapTo(]elb) MPU UCIOIH30BAaHUHU KAleIbHOTO CIIOCO-
0a monuBay.

B mocnennue romael coTpyAaHHKaMu J1abopartopuu omyOIMKOBaHO 36 crartel B
OTEUYECTBEHHBIX U 3apyOeKHbIX U3JaHUAX.

3a BpeMms cyliecTBOBaHUS aboparopun B Helt pabotanu: ui-xkop. AH Y3CCP, n-
p TexH. Hayk, npod. M.C. Bri3ro, 3aci. uppurarop, kanji. TexH. Hayk A.A. Kaasipos,
KaHIUIAThI TeXHUYECKUX HayK II.A. babamxaHoBa, Bb.A. Kenecbaes,
FO.M. Ky3pmunoB, b.I'. Mannaes, JI.A. Mamkosuu, M.II. MyxtapoB, A.H. Habues,
b.I'. [lonsxoBa, crapmue HayuHble coTpyaHuku A.A.Hacumosa, T.HW. IlanBaHoB.
J.C. Ilyraues, T.Y. Py3sues, A.M. CyBopos, nmwxenep M.T. [lanBanoBa, A. Ilynatos,
K. c-X. H. A.B. HoBukoga, Bea. umxenep A.U. [lansanos, m. H. ¢ C.P. Kapumos, u npo-
JOJKAKOT paboTath C.H.C., K. c-X. H 3. 1. Lloi, unxenep I'.H. Epacrosa.
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OTtaes TeXHOJIOTHM M OPraHU3AUN
TUAPOMETHOPATUBHBIX PadoT

(PykoBoauress - O.A. Mypartos)

OueBHUAHO, YTO HENb3s BCEphe3 TOBOPUTH 00 ycrexax B MeJuopauuu 0e3 3aMeHbl
PYYHOTro TpyJa MEXaHW3MaMU U MAlllMHAMH, @ 3TOT MPOLIECC 3aMEHBI - OUEHb CJIOKHBIN
U TpynoéMKUH. MHOrue BOIpPOCHl - OpraHu3anus U MPOU3BOACTBO paboT, pazpaboTka
TEXHUYECKHX TpeOOBaHUI K MaIIMHAM, COCTABJICHHE Pa3HOTO pojaa HEOOXOAMMON HOp-
MaTUBHO-UHCTPYKTUBHOM JOKYMEHTAllUU U APYTHUE - HE MOIJIM pelIMThCs 0e3 cepbés-
HBIX Hay4YHO-MCCJIEI0BATEIbCKUX MPOPAOOTOK.

s atoro CAHUMPU B 1932 roay Obl1 co31aH CEKTOp MEXaHU3ALMKM HUppUTa-
IIUOHHBIX paboT, KoTopblil B 1948 roxy Obu1 mpeoOpa3oBaH B OTAEN MEXaHU3allWH, a B
1959 rogy - B oTnmen opraHu3alid M MEXaHH3alUU  BOJOXO3SIICTBEHHBIX paboT
(OuMBP).

B 1981 rony wu3-3a OOWIMPHOCTH TEMAaTUKU OTAEN  pa3feiiiii  Ha
3 crenmanu3upoBaHHble TabopaTopun: 1. TeXHOIOTHU M MEXaHU3ALNU APECHAXKHBIX pa-
6or (B.H. bepasuckuii), 2. PemontHO-3kcmiyaTtauuonueix — pabor  (C.J. ITax),
3. HopmatuBoB u cuctembl MamuH (Y.1O. IlynaroB). PykoBoauTenu Bcex TpEX OTAEIOB
OBLIM Ha3HaYeHbl KOOPAMHATOPAMM HAy4YHO-HCCIEA0BATEIbCKUX PabOT COOTBETCTBYIO-
mux opranuzanuii B uejaom no Corozy, npuuém B.H. bepnsuckuii u C./l. Ilak Obun Ha-
3Hauensl ' KHT CCCP, a Y. .1O. [lynatoB - I'ocmanom CCCP. Onnako B 1994 rony us-
3a pe3KOTO CHUKEHHS (PMHAHCUPOBAHMS M OTTOKAa MHOTHX CIIELMAJIMCTOB BCe 1aboparo-
pUHM BHOBb OBLIIM 0ObEIUHEHBI B OTJEJ TEXHOJIOTMH U OpraHU3alluu TUIPOMeETHOpaTHB-
HBIX padoT.

Jlaxxe U3 AMHAMMKY Ha3BaHUN BUAHO, KaK Pa3HOOOpA3mWiIach U yCIOXKHSIACH €r0
pabora. Tyt mpuuercs moOBTOPUTH TO, YTO, CKOPEE BCETO, H3BECTHO MHOTHUM YHUTATEIISIM.

[lepBoHauaabHO ATO OBUIM MPOCThIE PabOThl - CTPOUTEIHCTBO 3EMIISHBIX KaHa-
JIOB, pa3paBHMBAHUE palieil (0TBaJIOB IpyHTa) BIOJIb HUX, OYMCTKAa OT HAHOCOB B MpO-
necce skcryaranuu. Otaen pa3padaTeiBall peKOMEHIAlK 0 BEIOOpY U NMpUCTIOcaliIn-
BaHUIO I ATHX pabOT MalIMH, UMEIOLIUXCS B BOJOXO3SHCTBEHHBIX opranu3anusx. [1o
Mepe pocta 00bEMOB, TEMIIOB U BHJIOB pabOT, BHEJIPEHUS MHAYCTPHAIbHBIX CIOCOOOB
CTPOUTENBCTBA, TOSABICHUS CIECHHUAIBHBIX MEIHMOPATUBHBIX MAalIMH M O0OpYJAOBAaHUS
KpYT U3y4aeMbIX BONPOCOB 3HAYUTEIBHO PACIIUPHUIICS U YCIOXKHHUIICS.

C nosiBieHHEM CpeJICTB THAPOMEXaHU3AIMU OTAEN Havyall 3aHUMAaThCsl 3TUM BaXK-
HBIM HampaBieHueM, nepsonpoxoaunkoM 0w K.K. [lybnaaze. OcHOBHbBIE pe3yIbTaThl
- BBIpa0OTaHbl TEXHUYECKHE TpeOOBaHHWS Ha 3EMJIECOCHBIE CHAPSBI, pallOHAJIbHBIC
CHoco0bl OpraHu3anuy padoT NpU OYUCTKE, COCTABJIEHBI HAYYHO-00OCHOBAaHHBIE HOPMBI
BbIpabOTKH U pacxona I'CM.

JUis cMbIBa paieil cpeacTBaMM THAPOMEXaHU3alun pa3padoTaHbl HEOOXOUMBIi
coctaB 000pyIOBaHUs, KOHCTPYKIIMH HACaI0K, CIOCOOBI MTPOU3BOJICTBA PAabOT, METOIBI
OIpeJIeNIeHNUs] CTOUMOCTH €AMHMIIBI 00beMa pa3MbIBa€MOro rpyHra. PesynbraThl omyo6-
JUKOBaHBI B Opormrrope. MOXHO Takke OTMETUTh MHCTPYKIMIO MO OYMCTKE KaHaJoB
3emsiecocamn (MBX VY3CCP) u Hopmbl u pacueHKd Ha 3eMIsHble U KyJIbTYp-
texuuueckue padborsl (MCX CCCP).
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Baxnble paboTBI - CTPOUTEIBCTBO, PEKOHCTPYKIMS M OYHUCTKA 3€MJISTHBIX KaHa-
noB. Pa3pabarbeiBanuch TpeOOBaHMs Ha MalllMHbI, PEKOMEHJAIMU IO NMPOU3BOJACTBY pa-
00T U, rIaBHOE, NPUHIMIINAIBLHO HOBBbIE paboyue OpraHbl I UMEIOIIMXCS MallWH, Ha
KOTOpBIE MOTYYEHO MHOKECTBO aBTOPCKUX CBHUJIETEIBCTB.

C pa3BUTHEM OTE€UECTBEHHOIO SKCKABATOPOCTPOECHUS OTIEN HCCIE0Bal HOBHIE
Mapku MamuH Ha oObekTax CpenHeil A3um - HeoOXoaMMO ObLIO BBIpabOTaTh HOpPMa-
TUBHBIE MaTepHaJIbl U PAllMOHAIBHBIE CIIOCOOBI MPON3BOACTBa padboT. Hapsiay ¢ cocras-
JI€HMEM MHOTMX PEKOMEHJALMH U HOPM Ha 3THU pabOThl NpOBEJeHA PEKOHCTPYKIHMS Ka-
OWHBI U CHCTEMBI yIIpaBIeHUS, pa3paboTaHa palyoHagbHas (hopMa KOBIIA HKCKaBaTOpa.

B 1952 roay pa3spaboTtana xocuika-aMpuOus s CKallMBaHUSI paCTUTEIbHOCTH,
MoOryIias nepeapuraTbes mo Boje u no emie (B.H. bepasuckuit).

OcyuiecTBasINCh OTPOMHBIE PabOThI IO TUIAHUPOBKE OPOILIAEMBIX 3€Mellb, Haua-
Thie emé B 1952 rony B CBSI3M C MEPEXOJ0OM Ha HOBBIE CUCTEMBI opolieHusl. OCHOBHbIE
ucnionautenu - JL.IL. 3aitnes, 3.1. 11IBad u ap.

Odenp BaxXHBI ObUIM MCCIIEAOBAHMS, CBS3aHHBIE C KOMIJIEKCHON MexaHH3aluei
paboT MO BO3BEJEHUIO KaYeCTBEHHBIX Hachlllel - MIOTUH U nam6. Otaen paspaboran
TEXHOJIOTHIO BO3BENIEHUsI, 00OCHOBAJ BHIOOP HEOOXOAMMBIX MAallWH, YCTAHOBHI OITH-
MaJIbHYIO TOJIUHY YIUIOTHEHUS U MOTPEOHBIH 00beM pabOoThl IPYHTOYMJIOTHUTEIbHOM
texuuku. [lo texnomorun CAHMUMPU nonnocThio Bo3BeaeHa mioTuHa OPTOTOKONUCKO-
ro Bojgoxpanwiuma Ha peke Uy B Kupruszuu. MoxHo npuBectu euié He OJAMH MpUMED
UCII0JIb30BAHMS PEKOMEHJALUK OT/eIa IPU CTPOUTENIHCTBE KAaU€CTBEHHBIX HACHINEH.

B paborax rugporexHuuyeckoro HampaieHus ydactBoBaiu B.H. bepnanckuii,
A. AbpapxomxaeB, C.A. UBanoB, 2.M. Octposckuii, C.JI. [1ak, V.}O. IlynatoB u apy-
rue.

5. [IpotuBopuiabTpainoHHbIe paboThl. OpocHUTENbHAs CETh 0OJUIIOBBIBAETCS Oe-
TOHOM, KeJ1e300€TOHOM, ac(haabTOOETOHOM, MOJUMEPHBIMU CUHTETUYECKUMHU MacCaMH.
Ho camplit nemésbiii ciocod 60psOBI ¢ QruibTpanueil - TpaMOOBKa J10Ka KaHAJIOB. DTH
paboThl BO MHOTOM IE€peceKarTcs ¢ Mpeabayuieil Temoil. Pazpaboranbl yepTexu 1is
TpamMOOBOK Ha 0ase ’KckaBaTopa-aparnaiina tuma J1II-1004. OunbTpanus Boasl Ha 00-
pabortanHbix TpamOoBkamu CAHWHWPH yuacTkax kaHaiaoB cCHU3MIACh B 2 pa3a MO CpaB-
HEHUIO ¢ HeTpaMOOBaHHBIMHU. [Ipu OeTOHHOW OOJMIIOBKE KaHAJIOB OTIEN MPEIIOKHII
HOBBIE€ U YCOBEPIICHCTBOBAJ IpEKHUE paboune OpraHbl, a TaKkKe MOJEPHHU3UPOBAJ ce-
puitasie npodunuposmukn Mb-4 u Mb-10.

6. B mocnexnyromue roapl akTyalbHbIMH CTaJd BOIPOCHI MEXaHHW3alUU CTPOU-
TEJIbCTBA HOBBIX BUIOB ApeHaxa u opoueHusa. C 1958 rona, ¢ nepBbIX IHEW CTPOUTEIb-
CTBa 3aKpBITOro JApeHaka B ['0J01HOM cTenu, OTen HeNpepbIBHO BEAET UCCIIET0BaHUSA
o pa3paboTKe KOHCTPYKIIMHM, TEXHOJOTUU U CPEACTB MexaHuzanmuu pabotr nHa 3[ /1.
Bnauane pa3pabaTeiBaJinCh HOBblE KOHCTPYKLUHU MPHUILETHBIX APEHOYKIAYUKOB. [ToToMm
- COCTaB, TOCJENI0BATEIBHOCTh U CIIOCOOBI TEXHOJIOTHYECKOr0 MpoIiecca, BOMPOCH Op-
raHu3anuu pabot, U3J0KeHHbIE B yTBep)KAEHHBIE [ 1aBcpenasupcoBxozctpoeM «TexHu-
YECKHUX YKA3aHUAXY.

Hanee pazpabaTbIBaIuCh CIOCOOBI U CpeACTBA MeXaHU3auu cTpoutenbeTBa 3171
B CJ1a0bIX OOpYIIAIONINXCSA TPyHTaX, CIOCOOBI OTHOBPEMEHHON OOpaTHOW 3aChINKU MpPU
paboTe 1IeNeBOro JpeHOyKIaAuuKa, ONepalud MO YMJIOTHEHHIO OOpaTHOM 3achIKH
CPYHTa B TPaHILIEAX.

Pazpaboranbsl u ampoOupoBaHbI IeneBble ApeHoykiamuuku (tuma JII-251),
CIIOCOOHBIE BBIMONHITH BCE OCHOBHBIE ONEPALMU TEXHOJOTHYECKOT'O MpOoIecca CTPOU-
tenbcTBa 3I'/] U3 mimactmaccoBbIX TpyO, BKJIHOYAsh KAUECTBEHHYIO OOPATHYIO 3aCHINKY.
Pa3zpaboTan u anpoOupoBaH OpUTHHAIBHBIA CIIOCOO cTpouTenbeTBa 3/1, obecnednBaro-
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UM 3alUTY BOJIOKHUCTOTO (PUIBTpa OT KOJIbMATAIlMK U MOBBIIAOINNA HECYLIYIO CIO-
COOHOCTB IJIACTMACCOBOr0 TpyOOIpoBOAA.

O1uMH Bonpocamu BIUIOTHYIO 3aHuManuck B.H. bepasuckuii, T.K. Kanninbexos,
A.H. MupcaratoB u apyrue.

[IpombIIIeHHOE TPUMEHEHHE HAIUIA Pa3pabOTKH HOBOM KOHCTPYKIUHU JAPEHAXK-
HBIX TpyO0 € KOHMYECKMMH Cpe3aMd M O0O0OpyIOBaHHUS JJs HUX H3TOTOBIIECHUS
(®.D. bernos, M.b. 3uHropeHko).

Takxe pazpaboTaHa TEXHOJIOTHUS CTPOUTENbCTBA KaHAJIOB-JIOTKOB, MalllMHA JJIs
MPOKJIaJKU BHYTPUIIOUBEHHBIX OPOCHUTEIIEH.

Kpome BblIenepeyrciIeHHBIX OTBETCTBEHHBIX HMCIOJIHHUTENEH XOueTcs Ha3BaThb
enié¢ TAJaHTINBBIX U TPYAOTIOOMBBIX JIOACH, aKTHBHO yYaCTBOBABIIUX B paboTe OTIeNa
B pasHble roabl - 93T0 B.M. AmmomocoB, D3.H.AdanacreB, M.B. Bacuibes,
B.I1. Beiapenko, A.T. 'mzarymmmn, P.P. Jlanexanos, I'.b. laBtan, M.U. UGparumos,
C.JI. UpanoB, T.KamnuGeko, H.IL. KapnoB, B.A. Kosanés, = A.M. Kocapes,
A.A. JIeBoB, MN.U. Myxamenxanos, A.P. Myparos, W.U. Hukonaes, B.H. OrueBuyk,
B.II. Ocapgunii, 3.M. OctpoBckuid, VY.1O.Ilynmaro, C./.Ilakx, A.H.Mupcararos,
I1.C. TpeOynckux, A.N. Xapun, KB. Xeraii, 3.1. 11IBa6, K.K. Illy6mnan3ze.

MHorue ObIBIINE COTPYAHHMKH OTJENA, YCHEIIHO 3alUTHB KaHIUIATCKUE IMC-
CepTaluu, MPOJOJDKAIOT TPYJUTHCS MO CBOEMY MPO(UII0 B pa3lIWYHBIX BHICIIUX y4eO-
HBIX U HAYYHO—HMCCIIEI0BAaTEIbCKUX MHCTUTYTaX pecyOonuku u rocynapcts CHI'.

B kauecTBe OCHOBHBIX pe3yJIbTaTOB UCCIEAOBAHUN ClIelyeT Ha3BaTh pa3paboOTKy
CaMOXOJIHOM THJIPOMOHUTOPHOM YCTaHOBKM M MCIOJb30BaHHE €€ Ha pa3MbIBE pallel
(KaBaJIbEpOB), BHEJPCHUE B MPOU3BOJICTBO IEHTPOOCKHBIX HacocoB 3H-8/3 koHCTpPYyK-
uu CAHUWPH st 3eMiecocHbIX CHapsiioB U pabovyero opraia ¢ ruApOpbIXIUTENIEM.

3aciy’KMBalOT BHUMaHUS CO3JaHHbIE B OT/EJI€ U BHEAPEHHbIE: KOBII K 3KCKaBa-
TOpy—JlparjaiiHy ajs pa3paboTKu OapXaHHBIX IECKOB, MPUOOpP A ydeTa BPEMEHH UX
YUCTOU pabOThI, KOBII-KOCHJIKA JJIsl yIajeHus TpybocTeOenpyaTol pacTUTEIbHOCTH U3
KOJUIEKTOPHO-JIPEHAXKHBIX CHUCTEM; OQUIHUAIbHBIN T0oKyMeHT MuHnBoaxo3a Y3CCP
«CMeHHbIE U T0/I0BbIE PEXKUMBI paOOThl 3KCKaBATOPOB-JparjiailHOB B 30HAaX OPOLICHUS»,
BEJJOMCTBEHHbIE HOPMBI U MPaBUJIA IPOU3BOACTBA U MPUEMKU PEMOHTHO-CTPOUTENIBHBIX
paboT Ha MENMOPATUBHBIX CHCTEMaxX M COOPYKEHHUSX, a TaK)Ke MUCCIETOBAaHUS 10 opra-
HU3allMM MEXaHU3allMM U KOHTPOJIO paboT MpU CTPOMUTENbCTBE BopoxpaHmiui Opro-
Tokoiickoil, Kyromazapckoit u [laukamapckoit mmorun. g ykiaaaku ¢uibTpa Ha 1o-
cleHel MpUMEHEeH yKIaauuk, paspadorannsiiit CAHUNPU.

JUIs OYMCTKH OTKPBITOM CETH BBIMOJHSIUCH pabOTHl MO CO3JaHHUIO IITHEKOBOTO
(KIB-2,4) u AByXpOTOPHOT'0 KAaHATIOOYUCTUTENEH C TIIyOMHOM OUHUCTKH A0 6 M.

C 1958 . co3maroTcs M COBMECTHO C ['J1aBroj0JHOCTENCTPOEM BHEAPSIOTCS B
MPOU3BOJICTBO JPEHOYKJIaJouHble KomOailubl Tuma [[-251. Pa3zpabGortan u BbINyIIEH
oUIHAIBbHBIN TOKyMeHT «TeXHu4Yeckne yKazaHus M0 KOMIUIEKCHOMY MEXaHU3WPOBaH-
HOMY CTPOMUTEJIbCTBY 3aKpPBITOI'O0 TOPU30HTAIBHOTO JApeHaxa». Pa3zpaboTansl u anpoou-
POBaHbI B TpeX 00sacTsX 1eneBble qpeHoykinaaunku tuna JII-251, BeimonHstomue Bce
OCHOBHBIE OIEpaly TEXHOJOTHUYECKOT0 Mpolecca, BKIYas KayeCTBEHHYI OOpaTHYIO
3a/1eJIKy TpaHIeu IpyHToM. Pa3pa®oTaH um mpoBepeH B IPOU3BOACTBEHHBIX YCIOBHUAX
OPUTHMHAJIBHBIN CIIOCOO CTPOUTEIBCTBA 3aKPBITHIX JApPEH, 00ECNeUMBaIOIUN HECYILYIO
CIOCOOHOCTH MOJIUMEPHOTO TPYOOTIPOBO/IA.

[IpoMbllIIeHHOE NPUMEHEHHE HaXOJAT KOHCTPYKIUHU (PACKOBOM ApeHakHOU
TpyOBI ¥ 000PYJOBaHUS AJISl €€ U3TOTOBJICHHUS.

Croco0 yniaoTHEHHsS TpyHTa OOpaTHOM 3achIIKM TPAHIIEH 3aKPBITOH JIPEHBI
KOMOVMHHMPOBAHHON 3aMOYKOM, B LENSAX NMPEIOTBPALICHUS €€ pa3pyLICHUs: IPU MPOMBIB-
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Kax 3eMeJb U OPOIICHHH IIMPOKO HCIIOIB3YETCS MPU MPOSKTUPOBAHUH JIPCHAKHBIX pa-
00T.

B pecniybnuke 60b110€ BHUMAHHUE YACISICTCS UCCISIOBAHUSAM 110 dKCILTyaTal[uu
OTKPBITOTO W 3aKPBITOTO JPEHaXKa, MPOTSHKEHHOCTh KOTOPOTO TMPEBBIMAET 45 THIC. KM.
OCHOBHBIM Pe3yJIbTATOM ITHUX HCCICIOBAHUUN SIBJSETCS TO, YTO TMPOU3BOACTBEHHBIM Op-
TraHU3aIUsAM MIEPEeIaHbl HHCTPYKIIUHU TI0 TEXHOJIOTHU U OPTaHHU3AI[UH OYUCTKU U PEMOHTY
OTKPBITOTO W 3aKPBITOTO JIpeHaXa, YTBEpKIAeHHbIC MUHCEIbBOIX030M Pecnybnmuku Y 3-
OeKucTaH

Pazpaboranbl U yTBepkACHBI OQHUIIMATBHBIC TOKYMEHTHI 10 TEXHOJOTHH M TIPO-
U3BOJICTBY pabOT MPHU CTPOUTEILCTBE JIOTKOB-KAaHAJIOB, pa3paboTaHbl MalluHA JUJIS TIPO-
KJIAJIKM 3aKPBITBIX BHYTPUIIOYBCHHBIX OPOCHUTEJICH, KaMBIIIIEKOCUIIKA IS OJTHOKOBIIIO-
BBIX THJPABIMYECKHX JKCKABATOPOB, TpEIHA3HAYEHHAs JJII OYHCTKU KOJUICKTOPHO-
JIPEHAXHBIX CETeH OT TpyOocTeOenbuaTOl pacTUTEIIBHOCTH.

B Hacrosmiee BpeMs B OT/ielie Pa3BUBAIOTCS CICAYIOIINE HATTPABJICHUS

e pa3paboTka OmBITHOTO Oo0Opasma paboyero o0OpPyI0BaHUS IJIsI OKAIIMBAHUS KaHA-
JOB OT TpyOocTeOenpuaTol pacTUTEILHOCTH (KaMblllla) K YKCKaBaTOpPy OIHO-
KOBIIIOBOMY TH/IPaBINYECKOMY;

e pa3paboTka peKOMEHAAIMN MO0 KOMIUICKCHOMY HUCIIOJIb30BAHHIO MEXaHHU3MOB U
WX MOJCPHU3AIMH IS TIPOBEJCHUS OUYUCTKU KOJUIEKTOPHO—APEHAXHOU CETH;

e pa3paboTKka HOBOW TEXHOJOTHUHU IO MPOHM3BOACTBY COOPHBIX OCTOHHBIX H KEIe-
300€TOHHBIX MPOTHUBOQUIBTPAIIMOHHBIX KOHCTPYKIMH HPPUTAIIMOHHOW CETH B
HEJSIX MOBBIIEHUS 3P(HEKTHBHOCTH UCTIOJIB30BAHUS BOJIHBIX PECYPCOB;

e pa3paboTka peKOMEHAINIl IO KOMIUIEKCHOMY HCITOJIb30BAaHHIO MAIIMH M TEXHO-
JIOTHU B IIENISIX MOBBIMICHUS MEXPEMOHTHOTO MEPUOJA OTKPBITHIX KOJIEKTOPHO-
JPEHAKHBIX CUCTEM;

e pa3paboTKa PEKOMEHAAIMIA 110 MOJECPHHU3AIMU U MPOBEICHUIO MPUEMOYHBIX UC-
NBITAHUH OMBITHOTO 00pa3ia pabouero opraHa K THAPABIHYCCKOMY IKCKaBATOPY
JUTSI OYMCTKU KaHAJIOB OT Tpy0ocTeOenbyaTol pacTUTEILHOCTH,

e pa3paboTka peKOMEHJAU M0 YIyYIICHHIO TEXHUYECKOTO COCTOSHUS KaHallOB B
3eMJISTHBIX PYyCJIax B YCIOBUSX XOPE3MCKOTO BUIIOSITA;

® BCIOMCTBEHHBIE HOPMBI W TIpaBWIa TPOU3BOACTBA W MPUEMKHA PEMOHTHO-
CTPOUTENBHBIX PA0OT HA MEITMOPATHBHBIX CUCTEMAaX U COOPYKEHUSX;

e pa3paboTka BEJJOMCTBEHHBIX HOPM Ha PEMOHTHO-CTPOUTENIHHBIC 1 CTPOUTEIHLHEIE
paboThI Ha MEJTHMOPATUBHBIX CUCTEMAaX U COOPYKEHUSX.

B nacrosimee Bpemst B oTAene paboraroT: 3aBenyromnui otaenom O.A. MypaTos,
B.H.C. K.T.H. A.P. MyparoB, m.H.c C.H. YcmanoBa, Ben. unxunepsl T.E. Xalinaposa,
C.J. Magpumosa.
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OTIIeJI IKCILIYyaTAallUd THAPOMEJIHOPATUBHBIX CHCTEM

(PyxkoBoauTesb - KaHAUAAT TexHHYeckuX HayK T.Y. bekmypaTtoB)

Otnmen  (panee  mabopatopus) (QyHKIMOHUPYET CO JTHA  OCHOBAHHS
CAHUUNPU um. B.JI. Kypuna. Corpyanukamu JiabopaTopun paspaboTaHa M BHEIPEHA
METOJIMKA MJIaHUPOBaHUs Boomnonb3oBaHusa. OtnenoM nzyvanuck KIIJ] opocutenbHbIx
CHUCTEM B pa3HBIX pEerHOHax pecnyOJuKH, pa3paboTaHbl METOAMKA ONpPEEICHHs MOTePh
B OPOCUTENIBHON CETU U PEKOMEHAALMH 10 UX YMEHBIIEHUIO, MIPEAJIOKEHbBI pacueThl U
MeTOJIbl OOpHOBI C 3aWJICHUEM OpPOCHTENBHBIX KaHAJOB HA OCHOBE TEOPHH JIBHIKEHUS
B3BECEHECYIIUX MOTOKOB, pPa3pabOTaHbl HOPMAaTUBHO-METOJUYECKUE JOKYMEHTHI, per-
JaMEHTHPYIOIINE IeATEeIbHOCTD CIYKO 3KCIUTyaTallH.

B 1976-1986 rr. oTnen cocTosil U3 YeThIpEX HAyYHO-HCCIIEA0BATEIbCKHUX J1ab0-
paTopuil 10 HampaBJIEHUSAM: BOJAOIOIB30BAHUE, TeXxHUYecKas skcruryartauus ['MC, pe-
koHCTpYKIms ['MC, skOHOMHKaA dKCIUTyaTaluu. B 3TOT mepuoa coTpyaHUKaAMU OTHeNa
OPUMEHHUTEIBHO K YCIOBHUSM TeX JIeT pa3pa0oTaHbl MPUHLUIBI COBEPIICHCTBOBAHUS
CTPYKTYPBI KCITyaTallUd OPOCUTEIbHBIX CUCTEM U TEXHHUYECKHE OCHOBBI YIIPABJICHHUS
MEXXO039iCTBEHHBIMU OPOCUTENbHBIMU cucTeMaMu. O00CHOBaHAa HEOOXOUMOCTh Tepe-
X0Jla Ha CUCTEMY NMPUHYIUTEIBHOIO0 TEXHUYECKOI0 OOCIYKUBAHUSA OPOCUTEIBHBIX CHUC-
TEM, IIOATOTOBJIEH U YTBEPKJEH NAaKET HOPMATUBHO-METOANYECKUX JOKYMEHTOB IIO IIe-
pPEYCTPOMCTBY M PEKOHCTPYKIIMU OPOCUTENBHBIX CUCTEM, a TaKKe IO JAPYTUM BOIPOCAM
IKCIUTyaTalllyd TUAPOMEITNOPATUBHBIX CUCTEM.

BeinonHeHbl HayuHble pa3pabOTKH, CBS3aHHbIE C HEOOXOIMMOCTBIO Iepexoaa K
IUIATHOMY BOJOIOJIb30BaHMI0. B koHIe 80-X rog0B oHM OBUIM alipOOMPOBAHBI IIPU BHE-
JPEHUH IIJIATHOT'O BOJOINOIb30BAHUS B ONBITHOM MOPSAKE B Psiie pallOHOB pecIty OJIMKU

B 1990-1995 rr. otnen cocpenoTauynBaeT yCHWIMS Ha Pa3BUTHUU CIEIYIOLIUX Ha-
IPABJICHUH KCITyaTallud TUAPOMEIINOPATUBHBIX CUCTEM:

® COBEPIICHCTBOBAHUE BOJOINOJIb30BAaHUSA B YCIOBHUSAX JIMMUTHPOBAHHOTO pacipe-

JICJIEHUST BOJIBI MEXKIY BOJOTOTPEOUTEISIMHU;

e BHEJPCHHE U COBEPUICHCTBOBAHHE IJIATHOT'O BOAOIOJIB30BaHUS (pa3paboTka ma-

KeTa OpraHU3allMOHHBIX, IPABOBBIX U APYTHX JOKYMEHTOB);

e pa3paboTKa KPUTEPHEB OLIEHKH TEXHUYECKOTO COCTOSIHHUSI OPOCUTEIBHOU CETH U

COOPYKEHUH U IPEIOKEHUHN 110 UX MEPEYCTPONUCTBY U PEKOHCTPYKIMHU B yCJIO-

BUSX PBIHKA;

® yHOpsAJAOYEHUE HOPMATHBHOW 0a3bl W YHH(]HUKAIMU B 00JIaCTU BOJOYyYeTa INpU-
MeHUTEeIbHO K 00bekTaM BBO «Amynapssi» u BBO «Ceipaapbs»;
® BOIPOCHI BOJOCOEPEKEHHS] B OPOCUTEIBHBIX CUCTEMAX U T.J.

BtopeiM  HampaBiieHWEM ~ OTAena  SABJSIETCS — pa3paboTka  HOPMATHBHO-
METOAMYECKUX TOKYMEHTOB IO COBEPIICHCTBOBAHUIO YIIPABIEHUS BOJHBIMHU PECypcamMu
yepe3 npeoOpa3oBaHue CYHIECTBYIOIIUX XO3SUCTB B YaCTHBIE (pepMepcKue, NeXKaHCKHe
x034iicTBa U cemeiHble nonapsaasl. Co3gaHue CTPYKTYpbl COBMECTHOT'O BOJIOMOJIB30BA-
HUS, T.€. OpTaHM3aIi ACCOLMALMU BOJOMONIb30BaTene. Otaenom pa3paboTaHbl HOP-
MaTHBHO-METOJUYECKHE JOKYMEHTHI IO OpraHU3aliu ACCOLUALNI BOJOMOIb30BaTENeH
U SKOHOMHUYECKHU-TIPABOBBIE OCHOBBI IKCILTyaTAIlUd BHYTPUXO3SUCTBEHHBIX HUppUTAIU-
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OHHBIX CHUCTEM B YCJIOBHSX (POPMHPOBAHMS PA3IUYHBIX KaTETOpPUM 3eMIIeNoJib30BaTe-
JIeH.
B 2000-2004 rr. B PecniybOnmke Y30ekucTaH MpOU30ILIIa PECTPYyKTypU3AIHs KaK
B CEJILCKOM, TaK U BOJHOM XO3SICTBE.
OTnenoM BBITIOJIHEHBI HAYYHO-UCCIEI0OBATEIBCKIE PAOOTHI MO CICAYIOIUM Ha-
MIPABJICHUSIM:
® COBEpUICHCTBOBAHUE METOJMKHU PACUETOB IO COCTABJICHUIO IUIaHA BOJOMOJIB30-
Banus BHyTpu ABII u mmpkaroB mo uppuranuonasiM cucteMam U bYUC u B
kaxoM pepmepckom xo3siicte (DX), nns cemeitnoro noapsiaa (CII) u nexkan-
ckoro xo3siicTBa (1X). CocTaBieH aJirOpuT™M M MpEJIOKEHA TporpaMma pacyera
MJjaHa BoAomnoJib3oBaHus BHyTpu ABII u no uppuranuonnsiM cucremaM u bac-
CEMHOBBIM yIIPaBICHUSM UPPUTALIMOHHBIX CUCTEM;
® COBEpIICHCTBOBaHUE yIpaBjieHUs BoAHBIMU pecypcamu (BP) ¢ yueTom nepeBoaa
SKCIUTyaTallUM  BOJOXO3SIMCTBEHHOrO  KOMIUIEKCa OT  aJAMUHHCTPATUBHO-
TeppUTOpHUATbHOTO TIpuHIHMNa K npuHuuny bYUC;
e pa3paboTka peKOMEHJAlUi MO ONMEePaTUBHOMY BOJOPACHIPEICICHUIO Ha MEXKXO0-
351CTBEHHBIX KaHaJaX;
e 000CHOBaHWE KPUTEPHEB W BBIOOp MUIOTHBIX cucteM U ABII mns BHeapeHws
IJIATHOTO BOJOIOIB30BaHus (TO3TAITHOTO BHEIPEHUS BOJIONIOJIB30BAHUS) U T. 1.

B nacTostiee BpemMsi OCHOBHBIMU HaIpaBICHUSAMH PaOOTHI SIBISIOTCS:

CoBepleHCTBOBaHUE 3KCIUTyaTallUM MPPUTALMOHHBIX CUCTEM U pallMOHAJIbHOE
WCIIOJIb30BAHUE BOJTHO-3EMEIIBHBIX PECYPCOB;

CoBepleHCTBOBaHUE BOJONOJB30BaHUS U BOJOACIICHUS B YCIOBUAX JIMMUTHUPO-
BAaHHOTO 00BEeMa BOJIBI C YU4eTOM (OPMHUPOBAHUS PA3THUIHBIX (OPM BOJIOIIOIB30BATEIICH,
bepMepcKuX, TEXKAHCKUX XO35SUCTB U CEMEHHBIX MOAPSIIOB;

PazpaboTka HOPMAaTUBHO-METOJUYECKUX JOKYMEHTOB IO COBEPIICHCTBOBAHUIO
yIpaBlieHUs: BOJHBIMHU pecypcaMu Ha 6aze bacceliHOBOTO yrpaBieHHs] HPPUTALIUOHHBIX
CHCTEM:

- COBEpIICHCTBOBAaHUE COCTABJICHMs IUIaHa Bojomnois3oBanusa (IIB) Ha mepco-
HaJIbHOM KOMIIBIOTEPE B YCJIOBHUAX OTIEIBHBIX YIPABICHUN WPPUTAllMOHHBIMM CUCTE-
MaMHM U yBsI3KM uX Inpu coctasieHuu [IB nna BYUC, a taxxke ¢ yueTom 3aKoJibIIOBaH-
HOCTH (TIOAMUTKHU) OTJIEIbHBIX UPPUTAIIUOHHBIX CUCTEM JIPYT C IPYToM;

Pa3paboTka U cOBeplICHCTBOBaHHE HOPMATHBHO-METOJAMYECKUX JOKYMEHTOB IO
IIEpEBOly Ha IUIATHOE BOJOMOJIB30BAHUE U OIUIATY YCIYT BOJOXO3AMCTBEHHBIX OpraHU-
3anuif. CoBeplieHCTBOBaHWE (OPMUPOBAHUS U JEATEIBHOCTH ACCOLHMALMU BOJIOMOIb-
30BaTeNied U (pepMEepCKUX XO3AMCTB B MEPHOJ MEPEX0aa CEeIbCKOXO03SIMCTBEHHOTO MPO-
M3BOJICTBA U CEIBCKOXO3IMCTBEHHOTO KOMIUIEKCA K PIHOYHON AKOHOMHUKE.

OtnenoM dKCITyaTalluM TUApoMennopaTuBHbIX cucteM B 2005-2010 rr. BBIMON-
HEHBI Hay4YHO-HMCCIIEJOBATENIbCKIE pa0OThl B OCHOBHOM B TPEX HANpPaBICHUAX:

B 2005 roxy T.V. bekmypaToBsiM OblTH pa3paboTanbl «MeToauka pacdera Io
COCTaBJIEHUIO U IPOBEACHUIO IUIaHa BoJomnoJsib30BaHus BHyTpu ABID» um PykoBoactBo
17 moJsib3oBareneil «IIporpamMa pacdera mo COCTaBICHUIO U MPOBEACHUIO IIJIaHA BOJO-
I10JIB30BAHHUS.

1. CoBeplIeHCTBOBaHHE OKCIUTyaTallUM HMPPUTAMOHHBIX cucteM. Pazpaborka
HOPMAaTUBHO-METOJANYECKUX JOKYMEHTOB II0 ONPENEIEHUIO IITATHBIX E€IMHHUIL IS BO-
JIOXO3SIUCTBEHHBIX OpraHU3alUil A pa3IMuHbIX PETHOHOB pecyOIuKN Y30eKuCcTaH.

B 2006 rony A.B. bouapunsim Obuto paszpaborano «Ilocobue mo opranuzanuu
yrpaBieHuss W (QYHKIMOHHPOBAHUIO AccoIManuii Bojomoiab3oBatenein». I[locobue
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IIPEAHA3HAYEHO I NTOMOIIHM JIMIAM, 3aHMHTEPECOBAHHBIM U IPHUYACTHBIM K OpraHu3a-
IIUU yTpaBieHUsS U GYyHKIMOHMPOBAHUIO Accoluanuii Bogonoiabs3zoBateneil. ObGecneye-
Hue nepconana ABII MeroguueckuMu MocoOMsIMHU MO OpraHU3ALMKU U MPOBEJIECHUIO BO-
noyuera. lloBpllleHHe KadecTBa BOJOYYETa BHYTPUXO3SAWCTBEHHBIX U MPPUTALIMOHHBIX
CUCTEM.

B 2007 rony A.B. bouapunsiM Obut pazpaboTanbl «PekoMeHaanuu mo ycoBep-
IIEHCTBOBAHME IMPUHLMUIIOB U MEXaHU3MOB IPOBEJIECHUS SKCHEPUMEHTA IO IJIATHOMY
BOJIOTIOJIb30BaHUIO U UX JaJIbHEHIIEMY BHEIPECHUION.

B 2008 rony A.B. bouapunbsiM ObutH pa3paboTaHbl «PeKOMEHIANMK M0 TaKeTy
HOPMAaTUBHO-METOANYECKON JOKYMEHTAlMH JJI1 BHEIPEHUS IUIATHOIO BOJOINOJIB30Ba-
HUS B BOJOXO3SUCTBEHHBIN KoMIUIeke PecryOnuku Y30ekucrany. [Ipeanosxkensl q0mon-
HEHHUs MU U3MEHEHMS K BOJHOMY 3aKOHOJATEIbCTBY B YCIOBUSAX PHIHOYHBIX OTHOLIECHUH.

2. Pa3zpaboTansl HOpPMaTUBHO-METOUYECKUE JTOKYMEHTHI MO OIJIaTe BOJOXO035i-
CTBEHHBIX YCIIyT IO 3a00py BOJBI U3 UCTOYHUKOB OpOILEHUS U Mojaye €€ 10 TpaHUllbl
NEPBUYHBIX BOJIONOJIB30BATENEH ISl OPOIIEHUS CEIbCKOXO3IMCTBEHHBIX KyJIbTyp. Ilpu
3TOM OTMEYEHbI OCOOCHHOCTH Ha3zHadeHHs Tapu(poB (CTOUMOCTH BOJOXO3AMCTBEHHBIX
YCIyT Ha €UHUILY 00BeMa BOIBI).

Pa3paGorannbsie B 2008 rony T.Y. bekMypaToBbIM MeTOAMKA, aIrOPUTM U IPO-
rpamMma pacyeTa 0 COCTaBJICHHIO M IPOBEACHUIO IJIaHA BOAOIOJb30BaHUs 110 UppUTa-
LIUOHHBIM CHUCTEMAaM IO3BOJIAET B YCJIOBHUSAX M3MEHEHHs KIMMATa U CTPYKTYpPBI IOCEB-
HBIX IUIOLIAJIEH ONEpPaTUBHO IPOBOJIUTH KOPPEKTUPOBKY IPHU PE3KOM HM3MEHEHHUM BOJ-
HocTH roja. Ilpu Hanmuuuu uHGOpMANUU 32 KOPOTKHHM NMPOMEXYTOK BPEMEHH MOXHO
COCTaBUTH IUIaH BOJONOJIb30BaHUA Mg Heckolbkux ABII n uppuranuonssix cuctem. B
IIEPBBII I'OJl IPUMEHEHHUSI HOBOM METOJMKH BPEMs U 3aTpaThl HA COCTABICHUE IVIaHA BO-
JIOTIOJIb30BAHUS 10 UPPUTALIMOHHBIM CHCTEMaM cokpauiaercs B 7-10 pa3, Bo BTOpoil u
nocieaymue roasl - B 15-20 pas.

3. Pa3zpaboTana MeroaMKa pacyeTa IO COCTaBJIECHHUIO IUIaHA BOJOIMOIB30BAHUS
BHYyTpu ABII ¢ npumeHenneM Bogoo60poTa Mexay pepMepCKUMH XO35HCTBAMU, CEBO-
oboporabiMH MaccuBamu 1 ABII.

B 2010 rony pa3spaborana «Metoauka U mporpamma pacuera Mo COCTaBICHHUIO
IUTAHOB BOJOIOJIB30BAHUS ISl BOJOTIOIB30BATENIEH ¢ YUETOM BOAO0OOPOTA B YCIOBHSIX
neuIuTa BOJHBIX PECYPCOBY.

B otznene B pasHbie rojbl pabOTa N KPYIHBIE YUCHBIE U CIICIMATUCTHI: mpodec-
copa C.M. Kpusoss3, A.H.Jlanun, H.T. JlaktaeB, B.M. MocteeB, A.A. PaunHckuii,
H.A. SIlaumesckuii, kanauaatel Texuudeckux Hayk K.W. benonepkosckuit, JI.A. Banen-
tuan, W.W. l'opomkoB, A.A. Kageipo, T.U. Hepnatka, B.K. Tsn, A.B. bouapus,
H.H. Mup3aes, B.C. Xauuksai, H.1. Manaxos, I'.C. Xauuksui, c.H.c. T.U. 'ony6esa u
MHOTHE JApYyTHE.

Hayuno-uccnenoBatenbckie paboThl OCIEAHHUX JIET BBITOJHAIOTCS KaHIUIATOM
TexHuyeckux Hayk T.Y. BbekmypaToBblM, HaydyHbIMHU cOTpyAHMKamu WM. Opramesbim,
C.B. Pycram6exoBoit u I'.®. Conoakum.
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OTaes1 IKCIIYaTAMOHHON THAPOMETPUM U METPOJIOTMH

(PykoBoauteasn - Y.P. PacyJioB)

Otnen OI'uM coznan B 1937 r. OcHoBHOU (yHKIMer OTaena sBiseTcs cCoBep-
IIICHCTBOBAHHUE CYIIECTBYIONIMUX, a TAaKXKe TOWCK M pa3paboTKa HOBBIX METOJOB U
CPEACTB U3MEPEHUS YPOBHS, TTyOUHBI, CKOPOCTH, PAacX0/ia U CTOKA OPOCUTEILHON BOJIBI
Ha TUIPOMETNOPATUBHBIX CUCTEMaX.

Eme B 30-e roasl corpynnukamu OTaena Oblia caeiaHa MOMBITKA MCIOJB30Ba-
HUsI KOHCTPYKITUA aBTOMATOB Pacxo/ia BOABI ST HPPUTAITHOHHBIX CUCTEM.

CoTrpynHukaMu OTAeNa pa3padoTaHbl METOABI U CIOCOOBI OpPTaHU3alUKU THUAPO-
METPUUYECKUX PabOT, U3MEPEHHUS PACXOJI0B OPOCUTEIBHOU BOJIBI, MMPOCTHIC U HAJCIKHBIC
KOHCTPYKIIUH TUAPOMETPUUYECKHUX BEPTYIIEK, pacxoaorpadoB, TMHAMHYECKUX PACXOJI0-
yKazaTeyel, CYeTYNKOB, THAPOTEXHUUECKUX PEeK H T.II.

CocraBiieHbl TEXHUYECKHE TPeOOBaHUS HA Pa3paOdOTKy MEPBUYHBIX BOJIOYUHTHI-
BAIOIIUX MPUOOPOB I OPOCUTEIBHBIX CUCTEM, pa3paboTaHbl «YKa3aHUsS MO MPOCKTHU-
POBaHUIO BOJOMEPHBIX YCTPOMCTB K THJIPOTEXHUUYECKUM COOPYKeHUAM», « UHCTpyKUus
10 y4eTy BOJIBI Ha THAPOMEITHOPATUBHBIX cHCTeMax», «Hopmbl oTmycka moJMBHON BO-
JIbD», pa3JUYHble PEKOMEHJALNH U T.11.

B pesynbraTte mpoBeeHHBIX OTIEIOM paOOT BBHIMOJHEHBI M BHEAPCHBI OMBITHHIC
NapTUU SJIECKTPOMArHUTHBIX PacXxoAOMEpoB, OYHKOBBIC M MOIUIABKOBBIE pacxomorpadbl
JJIs1 TOTKOBBIX KaHAJIOB, PETYJISITOPHI Auana3oHa KojieOaHus JaBJICHUs BOJBI B MaJIOHA-
MOPHBIX TPYOOIIPOBOIAX U JP.

OCHOBHBIM HampaBJICHHEM B JesTeabHOCTH oTAena B 1986-1995 rr. crana, cos-
JlaHWE W BHEJPEHUE J0 YPOBHS CEPUMHOTO MPOU3BOJICTBA U3MEPUTENICH CTOKA U KOJIH-
YeCTBa BOJBI JIJI YCJIOBUH JTUMUTHPOBAHHOTO BOJOMOTPEOICHHS U TUIATHOTO BOAOTIOJIb-
30BaHUS.

OKOJIO THICSTYM CKBAXXWH BEPTHKAJIBHOTO JApeHaxka B UnMkeHTCcKOM obmacTtu Pec-
nyonuku Kazaxcran, Hamanrauckoii, @epranckoi, Auamkanckoi odnactsax Pecmy6mu-
KM Y30€KHCTaH OoCHaleHbl u3MepuTensiMu croka tuna «MC-0O2». BueapeHno Ha Bwize-
nax B xo3sicTBa 0k0J10 300 eMKOCTHBIX BOJIOMEPOB THUIIA «CTOKOMEP-KOJIECO».

[Ipu CAHUUMPU Opina co3gana 6a3oBas opraHu3aiius METPOJIOTHYECKOU CITYK-
o1 (BOMC) c mpaBamu ['occranmapra, KOTopasi MPOBOAMIIA ATTECTAIIUIO THAPOIOCTOB
JJIS TIETIed JTUMUTHPOBAHHOTO BOJIOMIOTPEOIEHUS U TUIATHOTO BOJOMOIB30BaHus. B cBoe
Bpemss BOMC CAHUUPU coBmecTHO ¢ MeTposornyeckuMu ciyxkbamu MMuBX PVY3
oputn atTecToBanbl 15 000 u3 18 099 BogoBbIAEHOB B X03s11icTBA. CO37aH psii MOBEPOU-
HBIX YCTAHOBOK JJIsl TOBEPKU M aTTECTAllMH BHOBBH pa3padaThIBAEMBIX CPEJCTB U3MEpe-
HHSL.

B nocnennue roasl pazpaboTaHbl HECKOJIBKO HOBBIX THIIOB CPEACTB BOJOYYETa,
4acTh U3 KOTOPBIX BHEJAPEHA B TPOU3BOJICTBO, MOJIYyYEHO 3 MaTeHTA.

CoTpyIHUKH OT[eNla HarpaXkJIeHbl 15 30JI0THIMH M cepeOpsSHBIMU MeAalsIMU
BJIHX 6piBmiero CCCP u Pecniybnuku ¥Y30ekucTaH.

B passble roasl B OTaene paboTanu Takue BUAHBIC yueHble, Kak M.B. ByTeipuH,
A.M. Karpamanos, /I.Il1. Komoakesuu, HJI. Aunmesckuii, B.H. Spues, 1.b. Xamanos,
A.A. A3UMOB U JIp., IO IpaBy CUUTAIOUINECS OCHOBATEISIMH HOBOT'O HAIPaBJICHUS TU-
POMENHOPAaTUBHON HAYKH - IKCIUTYaTalldMOHHOW TUIPOMETPHUH.
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JlabopaTopusi BOZOXPAHMJIUIIL U KAHAJIOB

(PykoBoauTesb - KAaHAUAAT TeXHUYecKUX HAYK P.A. 'anmapos)

JlaGopaTopusi opranm3oBaHa B 1954 r. kak BosHOBas jgabopartopus. B ciemxyto-
ieM Toy epeuMeHoBaHa B 1abopatoputo Bopoxpanmmil. C 1994 r. nepenmeHoBaHa B
7abopaToOpHI0 BOJOXPAHUIIUIL U KaHAIOB. B pazHoe Bpems nabopaTopuio BO3TIaBIISIN
JOKTOp TeXHHYeCKuX Hayk B.A. CKpbUIBHMKOB, KaHAUAATHl TEXHUYECKUX HAYK
N .K. Hukutun, C.H. Kebepne, A. CaasikoB. MccnenoBanus mpoBOAMINCH KaHIUIaTaMU
texundeckux Hayk K.A. AnsimoBsiM, b.U. beneckoBeim, O.4. I'noBaukum, X.1. 3aupo-
BbIM, M.C. KoxxeBuukoBoii, I1.I1. JluctpoBsim, B.B. Ilepenenkunoii, E.f. ®ponnkoBoii,
corpyanukamu JI.A. I'extepom, A.K. 3akyppaeBbivm, A.l'. JlIoktmonoseiM, M.B. Ocan-
yeit, A.C. Kongakoseim, .M. AGpamerueBoii, 1.}O. M6parumoBbIM.

OcHOBHBIE HaNpaBICHUS ACITEIHHOCTH JAOOPATOPHUH - MCCIECIOBAHHE CENEBBIX
ABJICHUI, BETPOBOTO M BOJHOBOIO PEXHMMOB BOJOXPaHWIMIN, pa3pabdoTka BOIMPOCOB
IKCIUTyaTallid BOJOXPAHUIIUII, MOMOJHEHUE KaJacTpa BOJOXPAHIIIUIL, pa3paboTka Me-
POTPUSTHI MO MPOAJIEHUIO CPOKA CIYKObI BOAOXPaHWINIL, pa3padoTKa parioHaIbHBIX
KOHCTPYKIHUIA KPEIJICHUsT HAMOPHBIX OTKOCOB 3€MIISIHBIX IJIOTHH, UCCIEAOBaHUE TH]I-
PaBIMKH BOJOIPOMYCKHBIX COOPYXEHUH U pa3paboTKa palMOHAIbHBIX KOHCTPYKIUN
WX, UCCJIEAOBaHUE HAJICKHOCTU THUAPOTEXHUYECKUX COOPYKEHHH M KPYMHBIX THIPOY3-
JIOB, 3aUJICHUE BOJIOXPAHMIIUIL.

Corpynnukamu naboparopun omyonukoBano 6onee 200 crarei, u3gaHa MOHO-
rpadus, 3amuiieHo 11 kaHaAuAaTCKUX U OJIHA TOKTOPCKas AUCCEPTAINH.

Ha ocHoBaHuM M3ydeHHsI BETPOBOTO M BOJTHOBOTO PEKUMOB Ha Psiic BOJOXPaHU-
JUII U PHIOOBOJIHBIX MPYJOB BBIMOJIHEHBl TEOpPETHUYECKHE Pa3pabOTKU MO yTOUHEHHIO
napaMeTpoB BOJH Ha BOJAOXPAHIIHINAX U METKOBOJHBIX 1aMO PHIOOBOIHBIX MPY/IOB.

Pazpaborana u BHeapena Ha byrynsckom Bogoxpanwmuiie (Kazaxcran) B 1980 r.
yIy4lIeHHas KOHCTPYKIUS MapamneTa Ha rpeOHe MIOTHHBI ¢ SKOHOMHYECKUM Y dhexTom
70 TBIC. PYO.

Pazpaborannbie B 1aO0OpaTOpuu HOBBIE KOHCTPYKIIUU TPABHEIIOBKU U MECKOJIOB-
KU BHeJpeHbl Ha AHTpeHckor ['DC. Ynydiiena KOHCTPYKIUs KPUBOJIHMHEHHOTO OTCTOMN-
HUKa HETPEPBIBHOTO JEHCTBHS, KOTOPHIM mocTpoeH B 1977 r. Ha pacnpeneauTeTbHOM
kanane (PK-9) B Akkypranckom paiione TamkeHTckoit obmactu. CocTaBieHO PyKOBO-
JICTBO TI0 TIPOCKTUPOBAHUIO MECKOJIIOBKHU.

N3ydeH HeycTaHOBUBIIMICS pEXHM paOOThl B KaHajaX KPYMHBIX HACOCHBIX
ctaHuuii. Pa3paboTanpl KOHCTPYKIIMH TaCUTENICH BOJIH MEpPEMEIEHUS B MAIIMHHBIX Ka-
Hanmax. Oxgun u3 racuteneit BHeapeHn Ha KMK. Pa3zpaGorannsie B 1abopatopuu KOHCT-
PYKIIMH KIIallaHa CPhIBA BaKyyMa B CH(OHAX HACOCHBIX YCTAHOBOK M KOHCTPYKIIMS KJa-
NaHa-BaHTYy3a JUIs BBIITyCKa BO3JyXa U3 CU(OHOB INpHU IMyCKE HACOCHBIX YCTAaHOBOK 3a-
HIUIIEHBl aBTOPCKUMU CBUIETEITLCTBAMH.

CocraBiieHbl METOAMYECKHE YyKa3aHUS IO MPOEKTUPOBAHUIO YCTpOICTBa IS
CpbIBa BakyyMma B CU()OHHBIX BOJOBBITYCKaX HACOCHBIX CTAHIINH, BKIIOYAIONIETO BO3Y-
XOBOJHYIO TpyOy M BaHTy3. Takue KiiamaHbl ObLIM BHEAPEHB! Ha 27 HAacocax TpeX CTaH-
M MaIIMHHOTO KaHaJa, MOAMUTHIBaromero p. Myprad u3 Kapakymckoro kanana, ¢
€XKErogHbIM SKOHOMHUYECKUM d(PdexTom 128 ThIC. py0d. DKoHOMHUECKH 3(DPeKT oT
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BHEJPEHUS BO3YXOBOJHBIX TPYyO M KJIalmaHOB-BAaHTY30B Ha 36 HACOCHBIX yCTaHOBKax
KMK coctaBui, coorBeTcTBeHHO, 370 u 223 ThIC. pYO.

B nocnennue ronsl B 1abopatopuu paspabOTaHbI:

1. Bormpochl Teopuu HaAEKHOCTH MPUMEHUTEIBHO K TMIPOTEXHUYECKUM COOPY-
XKeHuaM BojoxpaHununl. CoOpaHbl JaHHbIE O TEXHUYECKOM COCTOSIHUM OCHOBHBIX CO-
OpY’>XEeHHUH ImyTeM o0cie0BaHus 53 UppUTallMOHHBIX BOAOXpaHuauil Y30ekucrtana. Co-
CTaBJeHa MHCTPYKLHUS 1O BEIEHUIO HAOIIOACHHUH 32 TEXHHYECKHMM COCTOSHHUEM COOpPY-
XKEHUHN JUIsl HaKOIJICHUS MHOT'OJIETHUX CTaTUCTHMUYECKHMX JAaHHBIX, KOTOpbIE AaayT BO3-
MOKHOCTb OIpPEACINTh XapaKTEPUCTHUKU KPUTEPUEB HAJEKHOCTH BOJOXPAHUIMIIHBIX
COOPYKEHUH.

2. MeTonuka nNporHo3a 3aujieHHusl BOJOXPAaHWINIL U OOIIEro pa3MbIBa pycell pek
B HIKHEM Obede ruapoysnos. Ilpenioixkena NpUHIMINAIBLHO HOBas METOJMKA pacyeTa
TUAPABIMYECKUX DJIEMEHTOB KPYMHBIX KaHAJIOB, KOTOPAsl YUYUTHIBAET HPOJOJIbHYI U
HONEPEYHYI0 YCTOMYMBOCTh OTOKAa. MeToAMKa UCII0NIb30BaHa MPOEKTHBIM MHCTUTYTOM
«Y31aBCyBIIOHNXa» MIPH COCTABICHNUHU MTPOEKTOB PEKOHCTPYKIIMH psAsa KaHaioB Pecry6-
TUKN Y30eKHUCTaH.

3. HoBas meTonMka M METOJIMYECKHE YKa3aHMs MO TI'paJlydpOBKE BOJOMPOBOJS-
IIMX COOPYKEHUH Ha KPYIHBIX KaHAJIaX OPOCUTEIbHBIX CUCTEM.

4. Meroauka pacuera (aKTHUECKUX KPUBBIX U3MEHEHUSI 00beMa BOJAOXPAHUITUII
OT HaIlOJIHEHHUS Nepel MIOTUHOM.

5. Meroauka onpeneneHus 3JIEMEHTOB ITapaneTa HOBOW KOHCTPYKIUHU, METOIUKA
pacuera JUCHETUYEPCKUX TpadUKOB JUIsl YCIOBHM JIET pa3IMyHOM BOJHOCTU U C yUETOM
3auJIeHUS.

6. KoppekTHpoBKa MCXOJHBIX NAHHBIX JJIS MOCTPOEHUS AMUCIETYEPCKUX Ipadu-
KOB, HAJIC)KHO OTPAXKAIOIIUX PEKUM pabOTHl BOJTOXPAHUIIHILL.

7. Metonuka pacuera 00bEMOB 3aUJICHUS BOJOXPAHWIMI ¢ IOMOIIbIO BOJ0OA-
JTAHCOBBIX KPUBBIX.

8. HopmatuBHbIe 3aTpaThl JUIsl IPOU3BOJCTBA PEMOHTHBIX pabOT Ha MEIKHUX U
KPYIIHBIX BOJIOXPaHUINIIAX.

9. MeTroauka rpaiyupOBKH IHUTOBBIX BOAOBBIMYCKOB [ TC.

10. IIpoexT TUMOBOW MHCTPYKLIMH MO TEXHUUYECKOM 3KCILIyaTallud UPPUTralluOH-
HBIX BojoxpaHuiuin Pecrybnuku Y30ekucraH.

11. TunoBast HHCTPYKIUS MO TEXHUUYECKOM 3KCITyaTalliy KPyIHBIX THAPOY3JI0B
Pecny6nuku Y306exkucran

B nacrosmee Bpems pa3pabaThIBaIOTCS PEKOMEHIAIMU MO OOeCreueHnio 0e30-
MACHOM AKCIUTyaTallui BOJAOXPAHWIHIN Y30eKHCcTaHa Ha OCHOBE HATYPHBIX HAOIOACHUI
¥ OOHOBJICHHBIC MpaBUJIA IKCIUTyaTallMd BOJOXpaHMIWIIA. [IpOM3BOIUTCS OIICHKA TEX-
HUYECKOTO COCTOSIHMSI KPYNHBIX KaHanoB PecrmyOnuku Y30eKucTaH, W MOATOTaBIMBa-
IOTCS K TIOBEPKE KPYITHBIE THIPOIIOCTHI HA HUX.
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JlabopaTopusi HACOCHBIX CTAHIUI M YCTAHOBOK

(PykoBoaHTEJIb - JOKTOP TEXHHYECKUX HAYK,
npodeccop O.5. I'noBaukmii)

Jlabopartopus obpazoBana B 1926 r. B mocnenyromuii nepuoi pyKoBOIUTEIIMU
nabopatopun ObUTM M3BECTHBIE CHEIHAIUCTHI 10 THAPOMAIINHAM KaHIUAATHl TeXHUYE-
ckux Hayk B.A. bapanos, C.U. Ilepesepses, B.H. Mamkos, II.H. ITak, P.A. Ycmanos.
Cotpyanukamu 1aboparopun pa3padoTaHO, UCCIEJOBAHO U BHEIPEHO B MPOU3BOACTBO
Oonee 10 TUMOB BOJOMOABEMHBIX MAIIMH JJIi UPpUTraluU (HU3KOHAMIOPHBIE HACOCHBIE
yctaHoBku tumna [IT'-35, I1I'-50 u ap.); cocTaBiaeHbl METOAUYECKHE YKAa3aHUSI U UHCT-
PYKILHHU IO IKCILTyaTalldd HaCOCHO-CUJIOBOTO oOopynoBanusi, ¢ 2010 rona mo 3amganuro
MCBX PVY3 npoBoautcsi pa3paboTka OOHOBJICHHBIX NMPABUI U WHCTPYKIMH MO TEXHU-
YECKOW IKCIUTyaTallMd HAacOCHBIX cTaHiui PecnyOnuku Y36ekuctan (O.S.I'moBaukuid,
C.M. YMapoBa), co3qaHbl TEXHOJIOTUYECKHE KOMIUIEKCHI U HOPMAaTHUBBI JJI PEMOHTA
HacocoB (O.4. I'moBankuii, P.P. DOprames).

B MuHHUCTEPCTBO CEIBCKOTO W BOAHOTO X03sMicTBa PY3 mepenana st BHenpe-
HUS KOMIUIEKCHAsl MporpaMMa 3HEProcOepekeHus Mpu dKCIUTyaTalli HACOCHBIX CTaH-
U, METOJIMKA pacuyeTa HOPM pacxoja 3JEKTPOIHEPTHMH HA HACOCHBIX CTAaHLMSAX HU
CKBOXHMHHBIX HACOCHBIX ycTaHOBKax MmuHcensBoaxo3a PVY3  (O.4. I'moaukwuid,
C.M. ¥YMmapoga).

B 2000-2010 rr. mpoBOAMIUCH PaOOTHI TTO0 YTOYHEHHUIO TEXHUYECKOTO COCTOSHUS
BOJIOXO3SIHCTBEHHBIX 00BEKTOB B OacceitHe Apasibckoro Mops. Pa3paboranbl mpakTuye-
CKHE OCHOBBI MPOTHO3UPOBAHUS U 00ECIIeUeHHsT pabOTOCITIOCOOHOCTH, MPEIOTBPAIICHUS
ABapUIHBIX CUTYyallMil TOJIOBHBIX KAaCKaJHBIX CTAHIMA MEXPErHOHAIBLHOIO 3HAYECHUS
METOJaMHU TEXHUYECKOW TMarHOCTUKH B YCIOBUAX MOJHOM U YaCTUYHOM BBIPaOOTKH pe-
Cypca OCHOBHOTO O0OpY/IOBaHUs U COOpY>XKeHU. Pa3pabaThiBalOTCsl KOHKPETHBIE METO-
IIbI TIOIIEPKaHusl Pab0OTOCIIOCOOHOCTH OCHOBHBIX y3JI0B (aBaHKaMep, COPOYIePKUBAIO-
IIUX COOPYXKEHUM, CUPOHHBIX BOJOBBINYCKOB, CUCTEM CMa3KH IMOIIUIHUKOB H T.I.),
METO/bl MPOTHO3UPOBAHUS TEXHUYECKOTO COCTOSIHUS U aBapUMHBIX CUTyalUld HA MeEX-
PETHOHANIBHBIX COOPYKEHUSX HACOCHBIX cTaHUUU. [IpoBonsTcs dyHAaMEHTaIbHBIE UC-
CJeJ0BaHUS IO yCTaHOBJIEHHE THMAPOAMHAMUYECKOW 3aKOHOMEPHOCTH BOJOTOKOB IPH
00TeKaHUU KOMOMHUPOBAHHBIX TUIABYYHX KOHCTPYKIMKA. OTUeT Mo MpHUKIagHBIM UCCTIe-
noBanusM 3a 2009 rox «Pa3paboTka HOBBIX 3KOJIOTO- U pecypcocOeperaroniux TeXHOI0-
TUUA SKCIUTyaTallMM HACOCHBIX CTAaHLMN CHUCTEM MAIIWHHOTO BOJOMOABEMA» OTMEUEH
cpenu nyqmux padbot nmo MuncenbBoaxo3y PVs3.

Boemmonnennsiii B 2003-2005 rr. npoekt II-11.2.2 «IloBplieHne ycTod4uBOCTH
CUCTEM MAIMHHOTO BOJOINOABEMA B YCIIOBUSX BBIPAOOTKH pecypca OCHOBHOTO 000pyao-
BaHUS M COOPYKEHUI HACOCHBIX CTAHIIMI» 3aHSUI BTOPOE MECTO B PECIyOIMKe B KOHKYpCe
npukiaagaeix HUP Pecnybnuku Y36ekucran. [IpoBomutcs paboTa 1Mo COBEpIICHCTBOBA-
HUIO TIOKa3aTejed yCTOHUMBOCTH W OE30MacHOCTH 3KCIUTyaTallud KPYMHBIX HACOCHBIX
CTaHIIAH.

3a mpomrenmuii nepuo B 1a00paTopuy NOATOTOBMIIM M YCHEIIHO 3aIlUTUIN OJ1-
HY OKTOpCKYyI0 U 11 KanaumaaTckux auccepranuid. PaboTaroT Haa KaHIUIATCKUMH JHC-
ceprauusamu HI.I'. Tanunos u II.M. Illapumnos.
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B nocnegnme roael moa pyKOBOACTBOM JOKTOpa TEXHHYECKHX HAyK, Jaypeara
npemun BOMP O.4. ['moBankoro, npeuMyIecTBEHHO, HA YPOBHE IEPENOBBIX MUPOBBIX
JOCTHIKEHUH YCIIEIIHO PEIIaloTCsl HOBBIE HAYUHbBIEC 3aJlauM TMOBBIIMICHUS YCTOMYMBOCTH,
0e30MacHOCTH M HaJIe)KHOCTU HACOCHBIX CTAHIIMH 3a CUeT BHEIPEHUS CHEeIUaIbHBIX Me-
TOJIOB ¥ YNPABJISIOMIMX COOPYKEHUN M YCTPOUCTB, MOBBIIICHUSI CPEIHEIKCIITyaTallMOH-
HbeIX KIIJI, pa3pa®oTku HOBBIX 3JIEMEHTOB THAPOTEXHUUYECKOTO y3JIa U UX AUATHOCTHUKHU.

CAHUUPH yxe nomydeH psaa nateHToB PY3 Ha copoyaepkuBarolue peieTky,
BoJonpueMHUKH HacocHbIX cTtaHuuit (O.S. [moBaukuii); cmoco® peryaupoBaHusi TU-
PaBIUYECKON CTPYKTYPHI IOTOKA Yy PYCIOBOM BOJAONOABEMHON YCTAHOBKH U YCTPOMCTBO
s ero ocyuiectsienus (M.d. bernos, O.4. I'moBankuii); BOJONOIbEMHbBIE YCTAHOBKHU
(IT.A YMmapoB); ycTtaHoBKM sl JauarHoctupoBaHusi HacocoB (O.4. ['moBankui,
O.10. INak, P.P Dprames); ycTpoHCTBO JUIsl ypaBieHUs: MOTOKOM BOJABI B aBaHKamepe
HacocHo# cranuuu (I11.X Paxumos, C. XKypaeB); KOMOMHUPOBAHHYIO TUIABYUYyIO KOHCT-
PYKIHIO BO03a00pa oTKpbITOr0o BogoToka (P.P. Oprames, b.P. Ypanos).

JlaGoparopus TOAAEPKUBACT TECHYIO CBs3b ¢ Beaymumu kadenpamu Taml TY u
TUUM. O.4. ['moBaukuii pyKOBOJAUT MAaruCTEPCKUMHU THUCCEPTALUSIMU, SIBISETCS IMPEJ-
cenarenem ['OKa u ['AKa no ux 3amure B TUWUM u Taml'TVY.

Pe3ynbTaThl Hay4HBIX HCCIEIOBAHHM Ja0OpPAaTOPUH HCIOIB3YIOTCS B yueOHOM
npolecce MpU YTCHUH JICKIUH U MPOBEACHUM MPAKTUUECKUX 3aHATHH CO CTYyJIEHTaMU
THUUM na xadeapax HUCIOIB30BaHUS BOJHOW SHEPTUU U HACOCHBIX CTAHILIHUM, MEXaHU-
3aIlUu TUAPOMEIMOPATUBHEIX paboT, Kadeape THAPABIUKU U TUAPOIHEPreTHKH Tari-
I'TY.

B nactosmee Bpems B naboparopun HC u ¥V paboTaroT TOKTOPaHTHI, aCITHPAHTHI
u couckarenu X. Mcakos, C. [IxxypaeB, A. Azumos, L. [Ilapunos, M. lllomaitpamoB, u
corpyanuku C. Ymapona, H. Haceiposa, K. [Ilaakpamos.

JlabopaTopusi MOYBEHHBIX UCCAEIOBAHUI U IPOMBIBOK

(PykoBOAMTE/Ib - KAHAU/AT CEJIbCKOX03iICTBEHHBIX HAYK
IO.U. lllupokoBa)

JlaGopaTopusi TTOYBEHHBIX HUCCJIEAOBAaHUN U TPOMBIBOK, KaK CaMOCTOSTEIbHOE
Hay4yHOe mojnpaszaeneHue, Owviia cozgana B8 CAHUUPU B 1972 r. U3 cocraBa otnena
WHXEHEPHBIX METUOpalnii ObliIa BBIZEICHA TPYINa YICHBIX, BCIIOMOTATEILHOTO MEePCo-
HaJla ¥ COOTBETCTBYIOIIEE 000PYAOBAHHE ISl HCCIICAOBAHMS:

® U3MCHCHHMS M HANPABJICHHOCTH MOYBEHHBIX MPOIECCOB MPHU IKCILTyaTaIlH UPPH-
ralMOHHO-MEJIMOPATUBHBIX CUCTEM;

® OIOCHKH MEIUOPATHBHOI'O COCTOSAHHUA OPpOUIACMBIX 3€MEIIb,

e pa3paboTku A(HPEKTUBHOCTH arpoMeIUOPATUBHBIX IMPHUEMOB CEIHCKOXO3SUCT-

BEHHOTO OCBOCHUS 3aCOJICHHBIX TIOYB;

® COBEpIICHCTBOBAHUS TEXHOJIOTUU IKCIUTYaTAllMOHHBIX M KalHUTAJIbHBIX MPOMBI-
BOK H JIp.
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o 1991 roma mabopatopuro BO3TIIABIISAI CO3AABIINN €€, HBIHE IOKTOP C.-X. HAayK,
npopeccop A.P.PamazanoB. B pasHble Tombpl B J1abopaTopuM aKTHBHO padoTaiin
3.I1. ITymkapeBa, A.X. Paxa6os, B.®. Cadonos, II.II. 3ustounos. I.A. 3ymapora,
A K. Mycaxanos, b.I'. OcTtpo6poz u Ipyrue coTpyIHUKH.

B aT0oT neproa KoJIeKTHBOM JtabopaTopun ObUTH pa3paboTaHBI:

e Hay4Ho-MeTOaM4YeCKHEe OCHOBBI COJEBBIX CHEMOK M arpoMeIHOpPaTHBHOW mac-

MOPTHU3ALNU OPOIIAEMBIX 3€MEb;

e [Ipuembl OCBOCHHS COJOHIIEBATHIX MTOYB;
e TexHOJOTUs MPOMBIBKM M CEIbCKOXO3SHCTBEHHOTO OCBOCHUS TPYAHOMEIHOPH-

PYEMBIX TUTICOHOCHBIX BHYTPHOA3UCHBIX MTOYB, COJIOHYAKOB;

e HaydHo 000CHOBaHHBIC TEXHOJOTHUHU, ONTHMAIIBHBIE CPOKH M HOPMBI KallUTajlb-

HBIX ¥ OKCIUTYaTaI[MOHHBIX TPOMBIBOK.

KpOMe TOro, HaAy4YHbBIMU HCCICAOBAHUSAMHU B IMPOU3BOJACTBCHHLIX YCJIOBHUAX, a
Takke Ha GU3HMYECKUX MOJENAX OB YCTAaHOBJICHBI:

e 3aKOHOMEpPHOCTH (POPMUPOBAHUSA M HAIMPABIECHHOCTH BOJHO-COJIEBOTO PEXHMa
BHOBb OCBOCHHBIX CHJIBHO3A4COJICHHBIX IIOYB NpPU JIHUTCIBHOM BO3ACJIBIBAHUU
puca Ha KPYIHBIX MacCUBaX, OMpPEIeNIeHbl ONTUMAaIbHbIE OPOCUTEIbHBIE HOPMBI
puca ¢ y4eTOM BO3JIC/IBIBAHUS HA 3aCOJICHHBIX 3E€MJISX, BBISBICHBI OCOOCHHOCTH
W3MEHEHHUS W HANpPaBJICHHOCTH MOYBEHHO-MEIHOPATUBHBIX MPOILIECCOB MPHU IKC-
IryaTaliuyu UppUraiuoOHHO-MCIIMOPATUBHBIX CUCTCM.

e BiusHue moJiMBa MUHEPAIM30BAaHHOW BOJOW Ha (U3MOJIOTHUYECKHE MPOIECCHI B
pacTEeHUSX M HAa XMMUYECKHE CBOWMCTBA 3aCOJICHHBIX MOYB, pa3paboTaHa TEXHO-
JIOTHA HUCIIOJIb30BaHUA MHUHCPAJIU30BAHHBIX BOA JJIA IMPOMBIBKHU CHUJIBHO3aCOJICH-
HBIX [TOYB ISl OPOIICHUS CEIbCKOX03IUCTBEHHBIX KYJIbTYD.

B 1981-1991 rr. konnekTuB 1a60paTOpUU MPUHUMAJ y4acTHE B BBHIIIOJHEHUU 3a-
naauiit MCX 1o mpoBeJeHUI0 KpyIMTHOMACIITAaOHBIX Ha3€MHBIX COJIEBBIX ChbeMOK B Pec-
nyonuke Kapakanmakctan u Xope3Mckoil 061acTu JUisl OLEHKH PaclpOCTPaHEHHS 3aCO-
JICHHOCTH HAa OPOIIAEMBIX 3EMJISIX.

B naGopatopuu ycrenrHo 3aluTHIN KaHAMJATCKUE TUCCEPTAlUU MO aKTyallb-
HBIM BOIIPOCAaM MEJHOPAllMUd M OPOIIAEMOro 3emMjeaenus 16 MOJOJBIX CIEeIHaTUCTOB.
[ToaroToBieHa U yCHENIHO 3allMIlIeHa OJHA JOKTOPCKas TUCCepTalus.

3a nmepuon 10 1991 rona mo uToraMm BBIIOJHEHHBIX TEOPETUUYECKUX U DKCIIEPHU-
MEHTaJbHBIX UCCIe0BaHUN COTpyIHUKaMu  JabopaTopuu OmyOJIUKOBaHBI
3 moHorpaduu, 5 opomrrop, 6onee 200 crateit. [TomyueHo 7 aBTOPCKUX CBUIETEIHCTB.
[ToaroToBIEHO ISl MPAKTUYECKOTO HCIIOIB30BaHMS OKOJO 20 HOpMaTUBHBIX MaTepHa-
JOB ® pekoMmeHmanuid. B maGoparopuu OBUTM CO3J@HBI W TIPOUUIH  OMBITHO-
MIPOU3BOJICTBEHHYIO ampo0aIyio KOMIAaKTHbIE MPUOOPHI JJIsl ONEPaTUBHOTO OIpesee-
HUSI COJIEPKAHUS COJICH, BJIard W TEMIIEPATYPhl B MOYBE; OLIEHKH pabOTOCIIOCOOHOCTHU
3aKpBITOTO TOPU30HTATBHOTO JAPEeHaka 0€3 BCKPBITHS, KOHTPOJS 3a MEePEMEIICeHUEM CO-
JIEBBIX Macc ¢ auamna3oHoM koHImeHTparui ot 50 1o 300 /1 B BOJOHOCHBIX TOPHU30HTAX
rryounoit 10 100 m.

B nepuon ¢ 1990 o 1995 ron BpeMst B 1abopaTopuu pa3BUBAIUCH CICAYIOLINE
HaIpaBlICHUS:

1. PazpaboTka arpoMenuopaTUBHBIX MPHEMOB U MEPONPUATHN (BKJIOYAs IMPO-
MBIBHBIE TOJUBBI) NIl TIOBBIIEHUS MTPOU3BOIUTEILHON CIOCOOHOCTH MOYB HAa OCHOBE
HKCIIEPUMEHTANIBHBIX U aHATUTHYECKUX UCCIIECIOBAaHUM.
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2. Oxa3aHue NOMOIIM COBX03aM, I€XKaHCKUM M ()€pPMEPCKUM XO34HCTBAM U JIpY-
UM 3aKa34yuKaM IIyTE€M COCTaBJIEHUS MMOYBEHHBIX KApPT (M MaclOpTOB MOJEH) C OLEHKOM
3aCOJICHHOCTH, MOKa3aTesield TOYBEHHOTO MJI0OPOAHS U pa3pabOTKON HaydHO- 0OOCHO-
BaHHBIX PEKOMEHJALUUN IO YJYYIIEHUIO MEIMOPATUBHOIO COCTOSHHUS CBOMCTB IIOYB,
TEXHOJIOTUSIM U PEKUMY IMPOMBIBOK (Ha JOTOBOPHBIX YCIOBHSIX).

3. Co3nanue MHQOPMAIMOHHBIX 0a3 Ui MOYBEHHBIX, SKOJOTHYECKUX M APYIHX
uccieaoBanuil (0aHK JaHHBIX, MATEMATHIECKOE MMPOTPAMMHOE 00eCIIeUCHUE).

4. PazpaboTka TeMaTH4YECKUX KapT (TMIPOreoOTMYECKUX, IKOJOTUYECKUX, Me-
JUOPATUBHBIX U JIp.) HA OCHOBE 00pabOTKM KOCMUYECKUX CHUMKOB.

B nepuoa ¢ 1996 no 2002 roapl KOJJIEKTUB J1a0OpaTOpUU B paMKax MeEXIyHa-
POJHOTO COTPYJHHUYECTBA YCOBEPIICHCTBOBAJ CBOM 3HAHWS W HABBHIKUA B 00JIACTH MEX-
JTYHApOJHOM NMPAaKTUKH METOAOB TECTUPOBAHUS NOYB U MHTEPIPETALUU AAHHBIX, a TaK-
K€ METOJUYECKUX IMOAXO0J0B K OIICHKE 3aCOJICHUS MOYBBI M BOJIbI, IPOMBIBKU 3€MEIb,
nokasaresueil mioaopoaus U GU3NYECKUX MOYB.

B 1999 roay o6opynoBanue naboparopun ObUIO JOYKOMIUIEKTOBAHO C MOMOIIBIO
Espomneiickoro Coroza (nporpamma TACHC), yTo MO3BOIMIO paCIIMPUTh BO3MOXHOCTH
OTIpeJIeNIeHNs MOYBEHHBIX MapaMeTpoB. B umncie obopymoBaHus MOCTaBIEH MeMOpaH-
HBIH npecc Pudapzca, mo3BoJsOLIMI ONpeaensiTh 3aBUCMMOCTb BCACHIBAIOLIETO JaBiie-
HUS TIOYB OT BJIAXXHOCTH (KpuBYyto pF), s ycraHoBiieHHs quana3oHa JOCTYIHOW BJaru
B [I0YBAX, U YNPaBJICHUS BOJHBIM PEXUMOM I10YB MPU OPOIICHUH.

3a mocienHue AECATh JEeT W O HACTOsIIee BpeMs NesATeIbHOCTh J1abopaTtopuu
HaIpaBJIeHa Ha pa3BUTHE HAYYHOT0 OOOCHOBAHMS M METOJOJIOTMH KOHTPOJIA U yIIpaBiie-
HUSl BOJIHO-COJICBBIMH TPOIIECCAMHU OPOIIAEMBIX MOYB Y30EKHCTaHa Ha OCHOBE JKCIIe-
PUMEHTAJIbHBIX UCCIIE0BAHUN.

— Coznanbl, UCTIBITAaHBl U BHEJIpEHB! B ciyx0e menuopanuun MC u BX (ITMD
12 ob6nacteit u PecmyOnuku KapakanmakcTaH) HOBBIE TIOPTaTHUBHBIE MPUOOPHI - JJIEK-
TPOKOHIYKTOMETPHI (aHAJOru 3apyOexHBIX MPUOOPOB) IJIsl ONEPATUBHOTO KOHTPOJIS
3aCOJIEHMsI TIOYB M BOJ Pa3IMYHOTO NpoucxoxiaeHus. IIpoBexaena ajmanrauus Merona
U3MEpEHUs 3JIEKTPONPOBOAMMOCTH IMOYBEHHBIX cycneH3ui 1:1 k mouBam Y30ekucrana.
OmnpeneneHsl K03(PPUIUESHTH! TSI UCIIOJIB30BAHMS METOJIA B MECTHBIX yCIOBUAX (XHMH-
YyecKue CBOMCTBa U MexcocTaB nouB). Pazpaborano 3 moaudukauun npubopoB: mopra-
TUBHBIH, ITHIPEBOM U KYCT CTallMOHAPHBIX JATYUKOB (MOCIEIHUI BapUaHT MPOXOIUT
noJieBble UcHbITaHusA). OnepaTuBHAs OIIEHKA CTENEHU 3acojeHus mouBbl. [IpuMenenue
nprOOpPOB MO3BOJISIET 3HAUYUTEIHHO MOBBICUTH JOCTOBEPHOCTH COJIEBBIX CHEMOK 3a CUET
3aKiaiKku Oosblero koinyecTBa Touek. CokpallleHue Tpyao3aTpaT Ha OLEHKY 3acoJe-
Hus B 14 pa3. [loBbIIIeHHE TPOU3BOIUTEIHLHOCTH Ja00paTOpHBIX aHanu3oB (o 50-100
0o0pa3noB B JeHb, NpoTUB 30 3a 2 nHS npu OOBIYHOM TexHOJOruH). J|oCTOBEpPHOCTH
CBEMKH MO3BOJIMUT PallMOHAJIBHO UCIOJIb30BAaTh BOJY IPH MPOBEIECHUU NPOMBIBKH: KO-
HoMHMsI BOJbI 710 30 %. Pa3menienne moceBOB ¢ yY€TOM CTENEHHU 3aCOJIEHUS - COKpallle-
HUE MOTEPh ypoxkas Ha 25-35 %.

— Pa3pabotaHbl U BHEPEHBI B IPAKTUKY 2 BEJOMCTBEHHBIX HOPMAaTHBHO- METO-
JUYECKUX JOKYMEHTa AJI BHEJPEHUS METO/1a HJIEKTPOKOHAYKTOMETPUH B MEIHOPaTHB-
HOH ciyk0e MC u BX mpoBeneHo o0ydenue crnermaaucto OI'TMD.

— BeinonHeHa oneHka 3(p@QEKTUBHOCTH MPOU3BOJICTBEHHBIX M ONBITHBIX IPO-
MBIBOK 3aCOJICHHBIX 3€MeJb (HOPMBI, TEXHOJIOTUH, TpeOOBaHMs, YACIbHbIE 3aTPAaThl BO-
OBl ¥ JIp.) B pa3iIu4HBIX ycioBusx. [IpombeiBka 3emenpb mo menkum dekam (0,1-0,3 ra)
o0ecreynBaeT JIyqIlylo BepTHKAIbHYIO (QHIBTPAIIUIO IO CPABHEHUIO ¢ JaMOOBBIM CIIO-
cobom (Tpu TTOIIaAh 3adUBKU 1-3 ra): B 4 pasa BbINIE - IPU CPEIHEH CTETCHU JIPEHU-
POBAHHOCTH, U B 7 pa3 — IpU cJ1aboil APEHUPOBAHHOCTH 3eMelb. [Ipu yMeHbIICHHH
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momanan 4exkoB ¢ 1-3 ra go 0,3-0,5 ra BeIMBIB XJIOp-MoHa yBenuuuBaetcs Ha 40-65 %..
YaenbHbIe 3aTpaThl BOJbI Ha BhIMBIB equHulbl coieit (0,01 % xmopa unu 1 dS/m) co-
CTaBIISIIOT: - TIpH cliaboM 3acoiernn — 2000-2500 m>/ra; mpu cpegreM 3aconeHuu — 800-
1000 m*/ra; npu CcuiabHOM 3aconeHun - 480-500 M°/ra. JlaHHBIC Pl MO3BOJIAIOT
OYCHB MPOCTO OMPEACIUTh MOTPEOHOE KOJIMYECTBO BOJBI JJIsi paccoyicHus: mo4Bbl. Of-
HAKO HAJl0 UMETh BBHU]Y, YTO JOOUTHCA MOJHOTO PACCOJICHHS MOYBHI HepeasbHO. [Ipo-
MBIBKOM CpeJIHE W CHJIbHO3ACOJICHHBIX 3€MEJIb 10 YeKaM MPU HATHUYHH BOJIOOTBEIICHHUS
(IpeHa)ka) MOKHO CHU3HUTH 3acojeHue Ha 5-6 dS/m u MmoayduTh COOTBETCTBYIOIIYIO
npubaBky ypoxas xyonka ot 30 1o 60 %. Ha cnabo3aconennbix 3emisax (menee 4 dS/m)
JIOCTAaTOYHO MPOBOJAUTH MPOMBIBKY MO O60po31aMm, coBMellas ee ¢ Biuaro3apsakou. [Ipu
3TOM, TIPH COOJIIOJICHUN arpOTEXHUKH, MOKHO mosryduTh 100 % ypoxaii.

— IlpoBenena aganTanus METOJOB U3MEPEHHUS SJIEKTPONPOBOJIUMOCTH K OLIEHKE
MIPOIIECCOB PACCOJICHHUS MOYB MPU MTPOMBIBKE.

— Pa3zpaboranbl omyJsspHbIE OPOIIIOPHI M KOMIUIEKT IJIAKATOB IO MPOBEICHHUIO
MPOMBIBKHU 3aCOJICHHBIX 3€MeJIb, KOTOPBIE PACIPOCTPaHEHBI B 001acTAX pecnyOIuKy ve-
pe3 MCBX.

—/3y4eHo BIUSHHE BHECCHHUS B IMOYBY MOJHMMEPOB M Pa3IMYHBIX JT00AaBOK Ha
3 PexkTUBHOCTh MPOMBIBKM M IMOKa3aTenu miogopoaus noussl. (IlowckoBbie uccieno-
BaHwus). VcpITaHbl IpenapaThbl — MOYBOYIYUYIIUTENH (THAPOTETh OEIbIUUCKOTO TPOU3-
BOJICTBA, OCHTOHUT M3 Y30€KHCTaHA W TMOJIUMEPHO-MHHEpaAIbHAsT KOMIO3UIHS U3 Ap-
MEHHH) C UEThI0 OIEHKHU IIeJeCO00PAa3HOCTH UX MPUMEHEHUS JIsi MEJIHOPAIMU TMOYB.
WcnbiTanHble TpenapaTbl — MOYBOYIYUYIIUTENU (TUAPOrelb OeIbruiCKOro MpOU3BOICT-
Ba, OCHTOHUT U3 Y30EKHCTaHa U MOJUMEPHO-MHUHEPAIbHAS KOMIO3UIUS U3 APMEHHUN)
MOKa3aiH, 4TO NMPU UX BHECEHUU B TIOUBY MPOUCXOJUT B OCHOBHOM YIJIyUIIEHHE CBOWCTB
BOJHO-(U3MUECKUX CBOMCTB MOYBBI: CHI)KEHHUE BOJOMPOHUIIAEMOCTH, TTOBHIIIICHUE BIIa-
roeMkoctu. OTMEUYEHO MOBBIIIEHUE OPraHUYECKOro yIiepoia, a TakKe YBEIHMUYECHHE CO-
Jep KaHusl MUTATeIbHBIX 3JIEMEHTOB (3a uckioueHneM N-NHy Ha Gentonutax). Ha 3a-
COJICHHBIX MOYBaX HEOOJBIION MPUPOCT 3aCOJICHHOCTH MOYBBI, YTO MPEIAIOIOKUTEITHHO
CBSI3aHO C yMEHBIIEHHEM 00BEeMOB (DUIBTPYIOMICICS BIard, BHIMBIBAIOIICH COJH, U C
XUMUYECKHUMU PEaKLUsIMU CBSI3bIBAHUS COJIEH.

— Co31aH MUHU-TPEHUHTOBBINA IIEHTP, B KOTOPOM MPOBOAUTCS perysipHoe 00y-
yeHue (MOBBIIMICHHE KBATH(PUKAINKI) CIEIUATUCTOB CIyXObI METHOPATUBHOTO KOHTPO-
as MCBX HampaBieHHOE Ha BHEIPEHHE B MOHHUTOPUHT MEIHOPATUBHOTO COCTOSHHS
3emenb [ MMC—TexHOoMorHii, B T.4. C UCMOJIH30BAHHUEM KOCMHUUYECKUX CHUMKOB, MOBBIIIE-
HUE KadecTBa M TEXHMWYECKOI'O0 OCHAIleHWs Ha3eMHBIX o0OciiemoBaHuii. Yxke Oosee 70
CTIELUAIMCTOB OTJea METUOPATUBHOTO KaJacTpa MPOUUTH 00y4eHUE U MOTYyYHUIIU COOT-
BETCTBYIOIINE CEPTUHUKATHI.

— IlpoBeneHo yTouHeHUE BIUSHHUS 3aCOJICHHS MOYB HA YPOXKaU CEIbXO3KYIb-
Typ. Pa3paboTanbl HaydHBIE NPUHIUIBI KOHTPOJISI U PETYJIUPOBAHUS KOHIICHTPAITUU
(OCMOTHYECKOTO J1aBJICHHS) TOYBEHHBIX PACTBOPOB B MOJEBHIX YCIOBUSAX B BEreTalHIo,
CBOEBPEMEHHBIMH TIOJIUBAMHU, JUIsl CHIDKEHHUS TOTepb ypoxkas. MccrnenoBaHO BIUSHHE
TEXHOJIOTUH MOJIMBa Ha MPOLIECCHI 3aCOJICHUS U YIIEPObl ypoXKalo.

B mnactosimee Bpemsi 1abopaTopuisi BBITIONHSET TPU OFOJKETHBIX (TPAaHTOBBIX)
MPOEKTA!

1. IIpoekT o pyHIaMeHTANIbHBIM HCClen0BaHusIM «Pa3BuTre HaydHOTrO 000CHO-
BaHHUS M METOJOJIOTMM KOHTPOJS M YIpaBIEHHUS BOJHO-COJIEBBIMU IpOIIECCAMU OpO-
[IaeMbIX TTOYB Y30EKHCTaHa Ha OCHOBE HKCIIEPUMEHTAIBHBIX MCCICIOBAHUN U MOJIEIH-
POBaHUMD.
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2. I[IpoexT mo mpuKIagHbIM UCCIECIOBAHUAM « Y IyUIIEHHE KOHTPOJISI 3aCOJIEHHO-
CTH OpOILIAEMBIX 3eMeJIb MeJINOpaTUBHON ciyx00if MCBX myTem coBeplieHCTBOBAaHUS
TEXHOJIOTUU HAa3€MHOTO 00CJIeI0BaHUs U UCTIOJIb30BAHUS KOCMHUECKUX CHUMKOB)Y.

3. [IpoeKT o MMHOBALIMOIHHOMY I'paHTy «BHenpeHue HOBBIX HH(OPMALIMOHHBIX
TEXHOJIOTUH U METO/I0B OLIEHKH 3aCOJIEHHOCTH MOYBbI U BOJABI B IPAKTUKY MEINOPaTUB-
HOT'O KOHTPOJIS».

B cocraBe naGopaTopun MMeeTCs TpyIIa BBICOKOKBAIU(DUIMPOBAHHBIX XHMH-
KOB—aHAJIUTHUKOB, KOTOPAsi B paMKaxX TEMAaTUKH HCCIIEJOBAaHUI BBIMOJHICT ClEAyOIINe
BU/JIbl aHAJIU30B ISl OLIEHKHM Ka4eCTBA IMOYBHI U BOJbL:

1. Conepxanue coiseit mo EC 1:1; mioTHsIi 0CcTaTOK,

2. Conepxkanne nonos: CO3, HCO3, Cl, SO4, Ca, Mg, Na, K

3. CozmeprkaHue MUTATENbHBIX SJIEMEHTOB B oABWxkHOM (NH4; P,05; K,0) u Ba-
noBoit (NPK) ¢hopmax u rymyca;

4. BonHo-(u3nyeckue cBOWCTBA MOYB: MEXCOCTaB, 00ObEMHAs U yJleJIbHas Macca;
BJIQXHOCTH MOYBBI. [lopo3HOCTh, HAaMMEHbIIasg BIAarO€MKOCTh, Blara 3aBsJaHUs U Jua-
Na30H JOCTYIHOW BJIard, MyTE€M HM3MEPEHHUs BJIAXKHOCTU MOYBBI B MOHOJIMTAX IpPH pas-
JIMYHOM JIaBJI€HUU Ha npecce Puuapaca.

KomiekTuB nabopaTopuu MoAiepKUBAaeT CBA3b CO CIELMATUCTAMU MEIHOpaTO-
pamu u nouBoBenaamu PecryOmuku Y3o0ekucran (MITA PVY3, Vacysnoiixa,Tamr [AY) u
u3 Poccun (xad. pusuku nous MI'Y, BHUNT'uM, HIIO «Panyra»). Kpome Toro, na6o-
paTopusi TECHO COTPYAHUYAET C YTPABICHUEM MEIHOPALUM OpOIIAaeMbIX 3eMellb MuH-
cenbBox03a PY3, BbIMONHAA pabOThl HA JOTOBOPHBIX YCIOBHUSX M OTAEJIbHBIC 3a/1aHMUS,
a Tak’K€ y4acTBYsl B COBMECTHBIX BBIE3/IHBIX CEMHHApaX MO MEJIHOPATUBHBIM BOIIPOCAM
U OpTaHU3aluU IPOMBIBOK.

B Tedenne nmocneaHuUX JieT 1a0OpaTOpPHUsl YUYACTBYET B €XKETOJHBIX PeCIyOInKaH-
CKUX SipMapKaX MHHOBAIIMOHHBIX paboT, MpeACTaBiIss COOCTBEHHbIE pa3pabOTKHU.

3a mocinegaue 10 neT coOTpyaHHKaMU J1a0OpaTOPUU OITyOJIMKOBAHO CBBIIIE
35 ctateil B 3apyOeKHBIX U MECTHBIX M3JaHUSIX. BBINyIIeHbl JBa HOPMATUBHBIX JOKY-
MEHTa, P OpPOUIIOP M KOMIUIEKT TUIAKaTOB JUJISl MPAKTUYECKOTo MCToiab30BaHusi. OO0y-
yeHo 6omnee 90 cnerumanuctoB OI'TMD. Oka3aHna npakTHdeckas MOMOIIs B BUIE pado-
yux KoHcyabTanui 13 I'TMD. YuacTtue u BBICTYIUICHUS C JIOKJIaJaMU Ha peciyOJIMKaH-
CKHUX M MEXIyHapoIHbIX KOHpepeHuusx — 6oxee 15. K 3ammure noaroroBiaeHs! 2 auc-
ceprauuu Ha TeMbl: «HayuHoe 000CHOBaHME MPUMEHEHHSI METOAA 3JIEKTPOIPOBOIUMO-
CTH JUIsl OIIEPaTUBHOM OLIEHKU 3aCOJIEHUs TOYBbI U BOJBI (Ha mpumepe CrlpaapbUHCKON
obnactn)» u «McciaenoBanue BIMSHHUS TEXHOJIOTMHM TOJMBA MO OOpO3JaM Ha BOJHO-
COJIEBOM PEKUM OPOIIAEMOTI0 MOJIS B YCIOBUAX XOPE3MCKOTO 0a3ucay.

[IpakTdyeckn BCce OCHOBHBIE KaApbl JJaOOPATOPUHU BIANCIOT HABBIKAMH PaOOTHI
Ha KOMIIbloTepe, BKiItouas crnenuanbHble nporpammel (Cypdep, CROPWAT Arcvew u
Ip ¥ Ap.), a TaKXKe MOJB3YIOTCS UHTEPHETOM M JICKTPOHHOU MouTOM. MHOTHE COTpyI-
HUKH y4acTBYIOT B OOyUE€HHMH IITaTa BOJOXO3sHCTBeHHBIX opranusauuii, ABII u dep-
MEpOB, TPEJCTAaBISAS PE3yNbTaThl WCCIENOBAaHUN JTAOOpAaTOPUU B BUIE MOIYJISPHBIX
JeKUUH, Ipe3eHTalMi, BBICTYNIAl0T ¢ UHTEPBbIO Ha PaJo, TEIEBUIACHUN U TEeYaTaloTCs
B IIOIYJISIPHBIX JKypHajax U ra3erax.

C 2002 roga nogaepkuBaeTcsi corpyaHuuectBo ¢ I'epmanckum IIpoekrom ZEF
10 MTOATOTOBKE KaJaApoB sl Y30ekucrana, paboTaromumM B Xope3Me B BUJE KOHCYJIbTa-
IUI U COBMECTHOM MOJTrOTOBKU aCIHMPAHTOB, UCIBITAHUM NPUOOpPOB, 0OMeHa nHpopma-
UEel 0 HAyYHBIX JOCTHKEHUSIX.
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B naboparopun ummerorcss Mononbie kaapbl. KomnexkTuB paboTaer cliakeHHO,
KBATU(ULIHUPOBAHHO U C OOJBIIMM TBOPUECKUM HHTEPECOM K pe3yjibTaTaM CBOEro Tpy-

Ia.

JlabopaTropusi CTPOUTEJbHBIX MATEPHUAJIOB

(PykoBoautess - O.B. 3yeB)

Uctopus ornena Bocxoaut kK 1912 r., korna npu I'napomerpuueckoM OTAEICHUU
Typkectanckoro kpas Oblia co3faHa JlabopaTopusi, B 3a/1lady KOTOPOH BXOIWIIO HCCIIe-
JIOBaHWE MECTHBIX MaTepUaoB JUIsl UCIOJb30BAHUS B MEIHOPATHBHOM CTPOHUTENIHCTBE.
B 1925 r. ¢ opranuzanueit CpegHea3naTcKoro Hay4HO-HCCIIEI0BATEIbCKOT0 HHCTUTYTA
UPpUTALlUKM TOT OTAEN ObUT BKJIIOYEH B COCTAB MHCTUTYTA Kak MpoOJjeMHas TpyIra
nojapaszeyneHusiMu: crpoiMarepuansl (1927 r.), xumuueckoe (1927 r.), apeHaxHOe
(1928 1.), acdhanbroderonnoe (1929 r.), apeBecunnl (1928 r.). OcHOBHOE BHUMaHHUE
YACNSUIOCh BBIMIONHEHUIO wuccienoBanuii ans Cenbmamia, Baxmictpos, ['mcapcerpos,
HaneBep3urcTpos, Xazapa, Keissumgapeu, KommyHcTpos. Ha Bcex ykazaHHBIX 00BbEKTaX
OBLTH CO3/1aHbl (UITUATBI OTACNA CTPOHMAaTEepHaIOB.

Torma mox pykoojactBoMm umxk. H.H. KameneBa Ovuin paspaboransl U omy0su-
KOBaHbl HOPMATHBHBIE TOKYMEHTHI 1O METOAaM OTOOpa W HCHBITAHUS BaKHEUITUX
KapbepHBIX MaTepuanoB. B 1929 r. npoBoaunuchk uccienoBaHus Mo BhIPAOOTKE palyo-
HaJbHBIX METOJ0B OOJIUIIOBKH KAaHAJOB C JETadbHBIM HCCIIeIOBaHNEM MaTepHuanoB (Oe-
TOH, ac(aabTOOETOH), MPUTOJHBIX KaK JJISI CTPOSUIUXCS, TaAK U MIAHUPYEMBIX K CTPOU-
TENbCTBY 00BEKTOB. [[si omTmMu3amuu pa3pabaThiBa€MbIX COCTABOB OBUTH 3aJI0KECHBI
onbITHBIE ydacTkH B 3osotoit Opae (I"onogHOCTENICKas UppUTAIIMOHHAS CUCTEMA).

B 5Tu ke ronapl, Ha CTaauU Pa3BUTHS UPPUTAIIMOHHBIX cucTeM B CpemgHelt A3uu,
ObUTH pa3paboTaHbl COCTaBBI OCTOHOB C J00aBKaMH JapOa3sWHCKOW OIOKH, JIECCUT-
[[EMEHTAa KU3WIKUMCKUX TJIMH, KYIIKHTCKOTO Typa, YTO 00ECIeYMIO pe3Koe CHIDKCHHE
CTOMMOCTH 0C000 Ba)KHOTO JiIsl TOM mopbl iemenTa. B 1930-1935 rr. akTuBHO MpOBOIU-
JUCH pabOTHI MO BBISBICHUIO U BHEIPEHUIO MCKYCCTBEHHBIX THAPABIMYECKUX J0OABOK
Ha MecTopoxaeHusx Yaman-ata, Aarpen, baiicyn, lllop-cy, I'aypnau, Kuzun-Kust. Otu
TUApPABINYECKUE TOOABKH BHEIPSUINCh Ha Pa3IMUHBIX OOBEKTaX CTPOUTENHCTBA. Tak,
npu ctpoutenbcTBe Papxaackoi 'DC B kaduecTBe 700aBKU K IIEMEHTY HCIIOIH30BaIach
napbasuHckas omnoka. Ha 6onee mo3gHem stamne 3.A. ['peunmkunoii, H.I'. [uH30yprom
u H.C. I'paxxgankuHo#i pa3padbaThIBaIUCh, NCCIIEIOBAINCH U BHEAPSUICH SKOHOMUYECKHU
JMOCTYIHBIE W AIKCIUTyaTallMOHHO-HAAEKHBIE COCTAaBbl OUTYMH3UPOBAHHBIX OETOHOB U
pPacTBOpPOB.

B nepuon 1945-50 rr. ayig yCKOpeHUsl CTPOUTENbCTBA BaXKHEHIIMX HApOJHOXO-
3SIICTBEHHBIX OOBEKTOB U SKOHOMHUHU (DMHAHCOBBIX CPEACTB M MAaTePHUAJIOB HA CTPOMKAX
(B®K Cesepnpiit u FOxubiii, Tamkentckuii, bonpimoit Uyiickuii, Opto-Toxkalickoe Bo-
JTOXpaHUIuIIe) ObUIM OPraHU30BaHbI MOJEBBIE OTPAbI, 00ECIEYNBAIOIINE TOYHOE BbI-
MOJIHCHHE MTOCTABICHHBIX 3a/1ady. B CBsI3U ¢ pa3BUTHEM UPPUTAIMOHHOTO CTPOUTEIHCTBA
B MYCTBIHHBIX 30Hax B 1948 T. mMpOBOAMIKNCH HUCCIEAOBAHUS IO MOAOOPY COCTABOB U
TEXHOJIOTUH TPOU3BOACTBA PabOT B YCIOBUSAX CYXOTO U kapkoro kaumara Kapakymos,
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KbI3bUIKYMOB U ceBepo-3anagHoi TypkMeHuH, rjie NIpUMEHEHNE CTaHIapTHBIX METO/0B
6b110 Henpuemiemo. Pesynbratel uccnenoanuit H.C. I'paxnankunoii, 3.A. I'peuniuku-
Ho#l, I'.H. CTynakoBa nernu B OCHOBY IPAaKTUYECKOTO PYKOBOJICTBA CTPOEK B MYCTBIH-
HbIX 30HaxX AwmypapsuHckoro, Kapakymckoro, IlaxTtaapHaiickoro, KbI3pUITEIMHCKOTO
kaHana, Kyiimazapckoro Bogoxpanmimmma. B 1950 r. pa3zpabarbiBanuch U BHEIPSUIUCH
COCTaBbl OETOHOB M pPAacTBOPOB [Jsi LEHTPU(YTMPOBAHHOTO U BUOPOYIIIOTHEHHOI'O
cooproro Oerona (JI.S. Kynuukasi, C.B. I'y3ues, 3.A. ['peuninkuna), B KOTOPBIX HC-
M0JIb30BAJINCH 10OAaBKM OapXaHHBIX MECKOB. B 3T xe roasl nux. KyHuukum Obun pas-
paboTaHbl COCTaBBl CHIIMKAT-0€TOHA Ha KMJIKOM CTEKJIEe C MCIOJIb30BaHUEM OapXaHHBIX
IIECKOB C OTBEP)KJIEHUEM CHCTEM XJIOPHCTBIM KalbIeM, 00€CIeUUBAIOIIUM JTOCTHXKE-
HUeE MpoyHocTH B 5-8 Mlla.

B 31 *xe roasl oraenoM Obula pa3paboTaHa KiaaccupuUKanus OapXaHHBIX MECKOB
[0 BEJIMYMHE UX YJEIbHON MOBEPXHOCTHU C MOMOUIBIO IMOBEPXHOCTHOMEPA, UTO OBLIO
BkiroyeHo B OCT 8735.58 (I'.H. Ctynakos).

B 1956-58 rr. ocoboe BHMMaHUE OT/eNa OBLJIO MOCBSIICHO U3YYEHUIO CBOWCTB
TOHKOMOJIOTBIX LIEMEHTOB € J00aBKaMM MUKPOHAMOJHHUTENEH (TJIMEX, OMoKa, KBaplie-
BbII NIECOK, JIECC) C UCCIIEAOBAaHUSAMHU TUHAMUKY MaJI€HNUS] AKTUBHOCTH.

Ha ocHoBe uccnenopanuii otaena (M.M. Enmun) B 1956 r. paszpabotanbl peko-
MEHJIAlIMH TI0 TIOBBIIICHUIO M3HOCOYCTOWYMBOCTH OETOHA, cTaneOeToHa, 4yryHa, acOe-
cTtobetoHa, pesuHoOeToHa. B 1957 r. otnenom pa3pabarsiBaluch U BHEAPSUIMCH COCTABBI
LIEMEHTHBIX PAaCTBOPOB U OETOHBI MOBBIUIEHHON MPOYHOCTH, HE TPEOYIOIINE yBIIaXHE-
Hus Ha ctaguu TBepAeHus (b.H. MunkeBnu) u obecrneunBaroniye mpu BBEICHUU XJIOPH-
CTOTO KIbIHS 10 8 %, BEICOKYIO MPOYHOCTH M 06€3yCaqOuYHOCTb.

IIpn crpoutensctBe Yukypranckoil 'DC Ha p. HapeiH oTaenoM BHegpeHBl B
IIPOU3BOJICTBO COCTaBbI U TEXHOJIOTUU OETOHOB C IOBEPHOCTHO-aKTUBHBIMU JI00aBKamu,
YTO MO3BOJIIJIO COKOHOMHTH OKOJIO 5 ThIC. TOHH 1ieMeHTa (A.A. bioHCckwit).

[Ipennoxennus U pexoMeHIaluu Ja00paTOpPUM BHEIPEHBl Ha BCEX BAKHEUIINX
crpoiikax Cpenneir Aszum: Kazammuckuii rugpoysen, Ilaukamapckoe n YapnapeuHckoe
BOJOXpaHuIuIa, AK-KapaJlapbUHCKUN BOJHBIM y3en, bonbmoil AHAMKaHCKMM KaHal,
[TapmuHCKUYM Ka”as U KaHaisl ['os0gHOM cTenu.

B cBs3u ¢ unaycTpuanuzanueil MeIMopaTUBHOIO CTpouTenbcTBa B 1958-65 rr.
OTJIEJIOM YJEJSNIOCh OCOOCHHOE€ BHUMaHHUE pa3pabOTKe M BHEAPEHUIO TEXHOJOTUH
cObopHOro OeToHa C OTPabOTKAaMHU CIIOCOOOB TOBBIIICHHS JOJITOBEUYHOCTH KOHCTPYKIIHMA.
Tak, nmo TexHonorusm otnaena B Tamxukucrane, Kuprusuu, TypkMeHncTane U3roTaBiy-
BaJICh MaJlOApMHUPOBAHHBIE OETOHHBIC IUIMTHI MO CTEHIOBOW TEXHOJOTHH B IOKPHI-
BAaIOIMX BOAHBIX OacceiiHax, obecrneynBarole B TeueHne 3-7 CyTOK MPOEKTHYIO Ipoy-
HOCTh O€TOHA M BBICOKOE KadecTBO. [10 JaHHON TEXHOJIOTUN M3TOTOBJICHO U CMOHTHPO-
BaHo Oonee 300 KM OpPOCHUTENBHBIX KaHAJOB, TOJbKO B Tamkukucrane, B Jlenunaban-
ckoit obnactu, 6omee 200 KM. DTH TEXHOJIOTHUH MCIOIB30BaHbI HA BCEX OPOCUTEIIBHBIX
cuctemax: Bepxnecamrapckas, Himknecamrapcekas, Kocrakosckas, Xopxabakupranckas
(JL.LH. Ayounun, M.M. CenumoB, B.M. lllunmios). JlanHas paboTa BBIABUTANIACH HaA
npucyxaeHue JleHMHckoil mpemMuum U Obula yAocTOeHa OOJIBIION 30J0TOH HpeMHH
BJIHX.

B 1960-65 rr. ornenom pa3pabaThiBalOTCS U AKTUBHO BHEAPSIIOTCS MOYTH HAa BCEX
wiotuHax Cpenneir A3um aOpa3sMBHO-YCTOMUYMBBHIE IIACTOOCTOHBI B3aMEH YyryHa H
OPOHEBBIX cTaleil B 30He OBICTPOTOKOB B COPOCHBIX YacTsx coopysxkenuii (.M. Enmun,
@ensif). Yepes 15 neT skcmuryaTanuy Mo JaHHBIM HCTIBITAHUS KEPHOB OBLIO YCTaHOBIIE-
HO, 4YTO 3THU 3aLIUTHBIE MOKPBHITUS NPOJOIKAIOT CIYKUTh U KOA(P(ULHUEHTHI UX CTOMKO-
CTH cocTaBisitoT He Hxke 0,75, Torga Kak 4yryHHbIe OpOHEBBIE KPEIUICHHSI H3HOIICHBI
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MOJIHOCTHIO. B 3TH ke ronbl oTaeraoM Oosbllloe BHUMaHUE YIEIsSeTCsd CHUKEHUIO MaTe-
PUATOEMKOCTH M TOBBIIICHUIO TPEIIMHOCTOMKOCTH KOHCTPYKIIMHM, YTO BBIPA3UIIOCH B
pa3paboTke ¥ BHEIPCHUU apMOIIEMEHTHBIX KOHCTPYKIUU. 1 3TUX 1eneit pa3padaTsi-
BaJIUCh TEXHOJIOTUU W KOHCTPYKIHMH TOHKOCTEHHBIX W3JENUN C TONIIMHOW CTEHOK He
Oosee 2 cM (TpyOBI, PJIEMEHTHI TIEPETOPAKUBAIOIINX COOPYKEHUU, TuadparMel, JTOTKH,
IUTUTHl OOJIUIIOBOK, IJIUTHI 000JI0UEK AMUHON A0 12 M). DTU u3aenus BHEAPSUINCH Ha
SAuruepckom XBU KK ACCP B Tlomomguo#t crenu (B.f. Jlunckuit, M.M. Cenumos,
A.A. AGnyxabapoB, A. Tammyxamenos). Uuaycrpuanuzaius MEIUOPaTUBHOTO CTPOU-
TEJIHCTBA C BOBJICYCHHEM COOPHOTO k/0 MmocTaBmiIa MpodJieMy repMETHU3AIMH CTHIKOBBIX
COOpYy>KEeHUH, 4TO MOTPeOOBaO pa3pabOTKH HE TOJIBKO COCTAaBOB MAaCTHUK, HO M IpoIlec-
COB UX CTEHJOBOTO MPOM3BOJICTBA M BHEJPEHUS Ha BcexX cTposmuxcsa cucremax Cpen-
Hert Azun. C 1960 o 1970 on B Y36ekucrane, Tamxkukucrane, Kupruzum coTpyaHuka-
mu otaena (E.W. Koran, B.M. ununos, M.M. enumoB, E. eradpuHOoB) opraHu3oBaHO
6 MOJUTOHOB IO MPOU3BOJCTBY T'€PMETHIUPYIOUIUX MPOKIAT0K «MUHHU30T», KOTOPHIX
3a 9TH rojbl ObUT0 MpousBeaeHo Oonee 20 Toic. mor. M Ha Mcdapunckom, Kanubanamar-
ckoMm, ['apay3utuHckoM maccuBax Tamxukucrtana, JIsinakckom maccuBe Kuprusuu, B
CypxanmappuHckoi, Kamkanapsunckoit, CelpaapbHCKON 00nacTax Y30ekucrana. s
COBEPIICHCTBOBAaHMs MpolleccOB repMmeTusanuu orneaom CM pazpabaTbiBaeTcsi TEXHO-
JIOTHSI MEXAaHU3UPOBAHHOI'O MOHTa)Ka C MCIIOJIb30BAHMEM BBIHOCHBIX CHUJIOBBIX LIUJIMHI-
pPOB OT THIpPOCUCTEMBI TpakTOpoB «bemapyce», MT3. Ilo artoit Texnomoruu 20-30 ame-
MEHTOB OOJMIIOBOK C YCTaHOBJICHHBIMH MPOKIAJIKAMH CXUMAIUCh THIPOLUUINHAPAMH C
MOCJEAYIOEeH CBapKoW comnpsbkeHUM. TakuX KOHCTPYKLUMM Ha KaHallax M3 yKa3aHHBIX
BEITIIE cucTeM OblTo cMoHTHpOoBaHO Oosee 100 km (M.M. Cenumos, B.M. IlIununog). B
1965 r., coBepUIEHCTBYS CUCTEMY T'epMeTH3alNH, Obla chopMynrpoBaHa Haesl caMoyI-
JOTHSAIOIIMXCS MIBOB TOJ JCHCTBHEM Beca JJIEMEHTOB KOHCTPYKIMH. DTa uaes Obuia
IIPOJIEMOHCTpUpPOBaHa Ha KaHaze 5-1, X u moTkoBol cucreme Y-12 B ['onogHoi crenu B
IIPUCYTCTBUU KOMUCCHM «I'0JI0OAHOCTENCTPOSI» U PYKOBOJACTBA «SIHrHepBOACTPOs». bbI-
JU TIPOU3BEACHBI MOHTaX CETU M MPOBEpPKa T'€PMETHYHOCTH, MOJTBEPKIAIOIINE, UYTO
JNaHHBIA  MeTox  obecrmeunBaeT 1mouTH 20-KpaTHOE CHIDKEHHE  TPYJIO0EMKOCTH
(B.M. lununoB). Maes caMOyIIOTHSIOMIUXCSA CTHIKOB JUIsl IIBOB KaHAJOB MPOBEpPEHA
Ha KapmmackoMm u IlapkeHTCKOM KaHanax. bpulO yCTaHOBIIEHO, YTO HEYCTOMYHUBO Jie-
Kamue Ha oTkocax (m = 1; 1,5) 6eToHHBIE MIIUTHI, TOCTENEHHO CII03as1, 00eCIeuynBaloT
CaMOYIUIOTHEHHE CTHIKOB U CXATUE€ TE€PMETU3UPYIOLINX MAaTepUajoB B MOJIOCTSAX ILIBOB,
a CJe0BaTeNbHO, MOJTHYI0 BOJOHEIPOHUIIAEMOCTh COTPSIKEHUM.

B 1965-75 rr., yuutbiBasi TEHACHIUIO OCBOCHUS MPEATOPHBIX 30H C HEYCTOWYU-
BBIMU MPOCAJOYHBIMU TPYHTAMH, CTABUTCS MpobdiieMa pa3paboTKU aOCOMIOTHO THOKUX
0OJIUIIOBOK, CITOCOOHBIX BOCIPUHHMAThL 0€3 pacCcTpOiCTBAa T€PMETHYHOCTHU JIFOOBIC Je-
dbopmaruu OCHOBaHUMN BILIOTH 1O MOJHOM cTabunu3auuu rpyHToB. B Tamkukucrane u
V36ekucraHe GbIIO M3TOTOBICHO H CMOHTHpOBaHO Gomee 100 ThIC. M° OOJIHIIOBOK U3
OpoHensolia - mMaTepuana, U3rOTaBIMBAEMOT0 Ha OCHOBE CTEKJIOTKaHH, MUHEpaIbHOU
BOJIbI, aBTOTPAKTOPHOTO Maciia U MOJUU300yTUiIeHa. DTH OOJMIIOBKH ObLIH CMOHTHPO-
BaHbI HA KaHaJax ¢ pacxoaom ot 0,2 10 5 M°/cek. u mocie 15 mer JKCIUTyaTallUH MOJIHO-
CTBIO OOecreumIn CTaOMIBHOCTh PyCel, MPEAOTBPATUB MPOCATKN «B3PBIBHOT'O» XapaK-
tepa (JI.H. Jy6unun, b.®. Psbuenko, B.M.lIlununos, 1966-1980 rr.).

C 1970 r. otnenom CM Benércsi akTuBHAasi paboTa MO BOBJICUCHUIO B MEJHOpa-
THBHOE CTPOUTEIHCTBO HOBBIX Pa3HOBHIHOCTEH CTpoiMaTepuaoB Ha OCHOBE (pypaHO-
BBIX, SMOKCUAHBIX, KapOaMuIHBIX, deHondopmanpaeruaubix cmon (.M. Maxmymaos,
CJL JIn, C.U. Kotnuk, JILK. Kapabaes, 3. Jlxxymaxomxues, C.H. BuiabkoBa). Dtumu
COTPY/JHUKAMH pa3palaThIBAIUCh W HCCIEAOBAIUCH COCTaBBl IMOJIUMEPOETOHOB IS
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npeHaxHbIX TpyO. B paznuunbie roast ¢ 1970 r. mo 1980 r. corpyaHukaMu otaena pas-
pabatbIBalOTCA, UCCIeAyloTCca U BHeapstoTcs B TypkMmenuu, Y3Oekucrane, TaKUKU-
cTaHe TOJUMEpOETOHHBIE W3MIETNs Ha OCHOBE PAa3MYHBIX CMOJ: DJIEMEHTHI JIpEeHaXa,
arpecco-yCTOMUYMBbIE MOJIBI KUBOTHOBOAUYECKHX (PepM, COIHEUHBbIE ONPECHUTENH, Ha-
nopHele U Oe3HanmopHbIe TPyObl. BHenpeHue ocymiecTBisioch B 3aamuHe, ['apayraxe,
besmenne. KoHTpoabHbBIE BCKPBITHUS Yepe3 3-5 €T Mmokas3aiau BBICOKYI0 CTOMKOCTH 3iie-
MEHTOB B YCJIOBHUAX CHJIBHOHN COJIEBOM arpeccuu. B 3T ke roJbl IpOBOASATCS UCCIEN0-
BaHUsA 0eTOHOB ¢ pasnuuHbiMu 1o6aBkamu (P.C. A6pamosa, T.K. I'punienko).

B nepuoa ¢ 1975-85 rr., yunuTsiBast noTpeOHOCTh MEIIMOPATUBHON OTPACIH B TO-
BBIIIEHUN HAIOPHOCTU COOPYKEHHUH B CBA3HM C OOJIBIIUM CTPOUTEIHCTBOM THIPOTEXHHU-
YECKUX OOBEKTOB, CO3JAETCs TPYIINa 0 PEMOHTHO-BOCCTAHOBUTENBHBIM paboTaM, aes-
TeJIBHOCTh KOTOPOIl OblIa HampaBlIeHAa Ha CO3JaHHe NMPOTHUBO(PHUIBTPALIMOHHBIX 3aBEC U
9KpaHoB. B aroT mepuoa corpyanukamu otaena (B.M. [llununos, .M. banabanues,
C.JI. JIn, H.A. A3u3taeB) npoBoaaTcs paboThl O TMAPOU30JIALUN HAIIOPHBIX COOpPYXKe-
Huil. Tak, nmpakTuduecku Bce HamopHble Arokepbl [lapkenTckoro kanana (FO3pyk-cai,
Camcapcak, ATyankaHcail U T.I1.) ObLJIM W30JMPOBAaHbl COCTaBAMM, pa3pabOTaHHBIMH CO-
tpyauukamu otaena (B.M. [Hununos, HI.X. XomkuMypaToB) Ha OCHOBE Kay4yyKOB.
OTUMHU ke cocTaBaMM Oblila OCYILIECTBJIEHA M30JsLHUsA BOJOBBITYCKOB Lllopkynbckoro
BOJIOXPAaHUJININA. YUHUTHIBAs MOTPEOHOCTh METHUOPAIMU B YKOHOMHH BOJHBIX PECYpCOB
U B CBSI3M C NIOCTAHOBJIICHUSIMU NPABUTENbCTBA Y30ekucrana, ¢ 1985 r. corpyaHukamu
oraena (LLI.M. Maxmygnos, II.X. Xomkumyparos, B.M. [llununos) npoBoasTcs uccie-
JIOBaHMsI, HAIPaBJIEHHbIE HAa CO3/1aHHE a0COJIIOTHO F'MOKUX PYJIOHUPOBAHHBIX MaTepua-
JIOB ISl HETIPOHMIIAEMBIX OJICK]] OPOCUTEIBHBIX KaHaNOB. PaboTa 1o 3TUM MOKPHITHIM
uMela LeJeBYI0 HalpaBJIEHHOCTh C Nepefadeld pe3ysbTaToB AJid BHEIPEHHs Ha KaHalle
Bousra-YBoas.

Otnenom CM npu nopaepKke NpeanpusaTus «AxaHrapaHcTpoumuiactMacey, AH-
rperackoit PTU, Ilanckwmii 3.M. Y30€KKpOBIsi ObLIO pa3padOTaHO HAa OCHOBE OTXOJOB
IPOU3BOJICTBA (BTOPUYHBINA KAOTyJIIOM, BTOpPUYHAs pPE3MHA, BTOPUYHBIM MOJIMITUIICH)
MaTepuaia aHTHPWIHLTPOH AcCpacyB, UMEIOIINI MPOYHOCTH OT 5 1m0 12 MIla, pacTsxu-
mocTthb oT 50 1o 200 % u rubkocth 10 — 30 °C. Drux MaTepHUaIOB HAa TEXHOJIOTUYECKUX
muHUSAX Y30ekkposis no paspadorkam HIIO CAHUMMPU Obuto m3roroBieHo Oosee
100 Thic. M* ¢ BHenpeHueM Ha [lapkenTckom xanane u B KamkanapsuHckoii o6macTi.

B nmocnenyromme ronpl, Kak pa3BUTHE TEMaTHKH, BeAeTCs pa3paboTka abCcooT-
HO TMOKMX HENpOHMIAaeMbIX 3aBec M MOKpbITUH. C 1985-90 rr. coTpygHuKaMu OTzAena
(JI.A. Kopenena, B.M. lllununos, O.B. 3yeB) nmpoBoAsSTCS UCCIEIOBAHUS O CO3aHHIO
KOMIIO3UIIMI Ha OCHOBE PAa3JIMYHBIX JIATEKCOB: CTUPOJIBHBIX, BUHUJINACHXJIOPHIHBIX,
METHJICTUPOJBHBIX, Oy THIIOBBIX, MMOJIMCTUPOIBHBIX U APYTruX. Pa3paboTku mo 3Tol Teme
aKTUBHO BHeApsIOTCS Ha [lapkeHTCKOM KaHaje B KayecTBE HAOPBI3TOBBIX U JIAKOKpa-
COUYHBIX apMHPOBAHHBIX 3KPAHOB B 30HE 0CO00 OMACHBIX KOCOTOPHBIX YYaCTKOB, a TaK-
Ke I M30JSIUI MPOTUBOMOXKAPHBIX pe3epByapoB B SIHrutone Ha 3aBoje «Kampoiak-
tam», byxapckom HII3.

O6mwmit 06bemM BHeApeHH cocTaBiseT 6osiee 20 ThIC. M2, DTuMu HUCCIIeJOBaHUA-
MU, BKJIIOYAIOIIMMU TMOKPBITUA «AcCpacyB», JaTE€KCHbIE HAOPBI3TOBbIE U OKPACOYHYIO
TUAPOU30JIALINIO0, ObUIO JA0Ka3aHO MOYTH 10-KpaTHOE MPEBOCXOACTBO MO aHTHU(HIbTpa-
MUOHHOHN 3(PPEKTUBHOCTH JaHHBIX MAaTEPHAIIOB 10 CPABHEHHUIO C MOHOJHUTHBIMU OETOH-
HBIMH 00JIMIIOBKaMHU. B 3TH e roapl 0T1€70M MPOBOJATCS KOMIUIEKCHBIE UCCIEA0BAHUS
10 CO3JaHHMIO U BHEIPEHHUIO J00ABOK K OETOHAM JUIsl CHMIKEHHS PAacXOJ0B LIEMEHTA H
NOBBILICHUS (PU3NKO-MEXaHMUECKUX M IKCIUTyaTallMOHHO-TEXHUYECKUX CBOWCTB I'MpO-
texuudeckoro 6erona (P.C. Abpamosa, T.H. I'punierko, A. Kypambaes).
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B 1980-90 rr., yuntsiBasi TpeOOBaHUSI TOTO BPEMEHHU IO YKOHOMHH BOJIHBIX pe-
CypCOB, OTAEJIIOM MPOBOMASITCS MHUPOKOMACIITA0OHbIE HCCIEIOBaHUS IO TPYOOIPOBOIHO-
My TPAaHCHOPTHUPOBAHUIO OPOCHUTEIHHOU BOJBL. OTIEIOM U3BICKUBAIOTCS HEOOXOIUMBIC
OTEUYECTBEHHBIC MaTepHalbl U KOMIIO3HUIINHU, CHIOCOOHBIE KOHKYPHUPOBATh MO MPOYHOCTH
CO CTAJbHBIMU DJIEMEHTAMU M MPEBOCXOJMUTH UX MO KOPPO3MOYCTONYMBOCTU M JIOJITO-
BEUYHOCTU. B 3TH roapl Ha OCHOBE MOJUMEPHBIX CMOJI, BhITycKawomuxcs depraHckum
3aBOJIOM ()ypaHOBBIX COEAMHEHHH, CO3/1al0TCSI BHICOKOIIPOYHBIE KOMITO3UIIMH M KOHCT-
PYKLHH apMHUPOBAHHBIX CTEKJIOXOJICTOM TpyO. [l BHEApEHUSI B TPOU3BOACTBO COTPY/I-
Hukamu otnena (C.U. Kotnuk, 3. [I)xymanxomxaes, A.K. AOumoB) co3gaércst TEXHOIO-
TUsl HAMOTOYHBIX TPyO Ha BpalIAIOIIUXCS CEpACYHUKAX. TEeXHOJIOTHS M KOHCTPYKTOp-
CKHe pa3paboTku BHeApstoTcsa Ha besmenHnckom 3aBosae B TypKkMeHHH, T/1€ HAJIa)KUBAeT-
Csl MPOM3BOJICTBO HAMIOPHBIX 3JIEMEHTOB TPYOOMPOBOIOB.

C 1995 no 2005 r. oTAenoM pemaroTcs 3a/1add M0 MCIOJb30BAaHUIO BTOPUYHBIX
JIPEHAXKHBIX BOJ JUIsl OPOIIEHUS CeTbCKOXO3SIICTBEHHBIX KYJIbTYP C OYUCTKOU COPOCHBIX
BoJA NUrHUHOBBIMU (unbTpamu (JI.A. Kopenesa) u 3amaun mo pazpaboTke 3KOHOMHUYE-
CKM JOCTYNHBIX MaTepUaIOB U KOMIO3ULMHA, TMPUTOAHBIX [JJS PEMOHTHO-
BOCCTAHOBUTEJIbHBIX PA0OT HA MEJIMOPATUBHBIX COOPYKEHUSAX C IPUMEHEHUEM OTXO0B
MacI0KHUPOBOH, HEPTEXUMUUECKON U XUMUYECKON MPOMBIIIIEHHOCTH. B 3TH roasl cos-
JAIOTCSA M ampoOHMPYIOTCS KOMIIO3UIIMM SKOHOMHYHBIX COCTABOB C HCIIOJIb30BAHHEM
JKUJKOTO CTEKJIA, 30Jbl, TOCCUIOIOBBIX T'yIPOHOB, HU3KOBSI3KUX OUTYMOB, aKPUJIOBBIX
COEIMHEHUH, KapOaMHIHBIX CMOJI JUISl aHTH(MIBTPAIIMOHHBIX CTPOUTEIBHBIX MaTepHa-
noB (A.K. A6unos, JI.A. Kopenesa, O.B. 3yes, B.M. lllunwmios). 9T Matepuaibl s
anmpoOary BHEAPSIOTCS Ha BOgHOM KaHane B Typkecrtane, byxapckoit HT3 u Ha psine
00bexToB TamkenTta u ['omonnoi ctenu. Pa3paGoTku Ha 3TON OCHOBE, BHEIPEHHBIC B
o6Beme 10 10000 M, mokazanu ux 3GPEKTHBHOCTE 110 BCEM MapaMeTPaM: TEXHOIKOHO-
MUYECKUM, PU3UKO-MEXaHUUECKUM U IKCIITYaTallHOHHBIM.

C 2005 mo 2010 rr. mabopaTopueild MPOBOASATCS HCCICIOBAHUS IO CO3IAHHIO
TUAPOU3ONALMOHHBIX U AHTU(DUIBTPALIMOHHBIX  KOMIIO3MIIMM  JJIsI  PEMOHTHO-
BOCCTaHOBHTEIBHBIX PabOT Ha 3JIEMEHTaX THIPOCOOPYKEHUH C BHEIPEHHEM pe3yibTa-
ToB B TamkentckoM, KamkagapsunckoM, CeipaapbUHCKOM, JI)KHM3aKCKOM BHIIOSATaX C
poBeAcHUEM 00yUaromux ceMuHapoB i pabotaukoB ABII, BYWC u npencraButeneit
dbepMepcKux X035UCTB.

B »3TOT %€ mepuo OTAeNIOM MPOBOAATCS PabOTHI IO CO3JaHUIO0 HOBOTO JJISI pec-
nyOJIMKU THUIMA BOJOCOEpErarmux KOHCTPYKIUN MPOTUBO(OUIBTPALIMOHHBIX MOKPBITHIA
KaHaJIOB Ha OCHOBE OCHTOHUTOBBIX THAPOMATOB, 0OECIIEUMBAIOIINX PE3KOE CHIDKCHUE
MaTepuaJoeMKOCTH, HEMPOHUIIAEMOCTH, CTOMMOCTH 3a CYET HCIOJIb30BAHUS OTEYECT-
BeHHBbIX TinHonopowkos (O.B. 3yes, A.A. Iletpos, P.®. baiikosa).

YyuTeiBass HE0OXOJUMOCTH BOJAHOTO XO3SIMICTBA B pa3pabOTKe KOMITO3UITMOHHBIX
MaTEpHUAJIOB ISl YCTPAHEHUS Je(PEKTHBIX 30H 3JIEMEHTOB JIOTKOBBIX CHCTEM, 3TUMHU CO-
TPYJAHUKAMU pa3padaThIBAIOTCS U BHEIPSIOTCS JENIeBble T€PMETH3UPYIOUIUE U THUAPO-
M30JIMPYIOIIME MaTepuaibl Ha OCHOBE pACIIUPSAIOMIMXCS MPOKIANOK M AIOKCHUIHO-
OUTYMHBIX, SMOKCHIHO-TIOJIUATUICHOBBIX M OCHTOHUTOBBIX COCTABOB C Pa3UYHBIMHU
MoauduKaTopamu.

CoTpynHHMKaMH OTJeNa Ha BCEX JTamax JesTeNbHOCTH, 110 Mepe Pa3BUTHUS Me-
JUOpALMKM KaK OTPaciy KalUTaJIbHOTO CTPOMUTENIHCTBA, BHOCWINCH KOPPEKTUBBI B JEH-
CTBYIOILIE€ HOPMATUBHbBIE aKThl, pa3pabaThiBajach HHCTPYKTHUBHAS, METON0JIOTHYECKAS,
peKoMeHJaTeNbHas  JOKyMEHTAlMs, KOJIMYEeCTBO KOTOpOH  cocTaBisieT  Oolee
180 egunun. [utomuamu otaena aBistoTcs 2 AokTopa U 6onee 20 KaHIUIATOB TEXHH-
YECKHUX HayK.
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JlabopaTopusi TeXHOJIOTUil yIIPaBJICHUS
MeJIMOPATHBHBIMH PeKMMAMHU OPOLIAEMBbIX 3eMeJlb

(PykoBoauTeib - 1oKTOp TexHuueckux Hayk P.K. UkpamoB)

Hememuauit otnen TYMPO3 chopmupoBancs Ha 06a3e OpraHu30BaHHOTO B

1981 r. cexTopa ynpaBieHHs APEHAKOM OTAena ApeHaxa. B 1986 r. cekrop O6b11 npeod-
pa3oBaH B JIAOOPATOPHIO yIPaBICHUS MEITHOPATHBHBIMHU pekuMamu 1mo4yB U B 2009 r.
npeoOpa3oBaH B OT/EN TEXHOJIOTUH YIPABICHUS MEIUOPATUBHBIMU PEKUMaMHU MTOYB.

OcCHOBHEBIE HalpaBJICHUA IMMPOBOJUBIINXCA W MPOBOJMMBIX HAYYHBIX HCCJICI0BA-

HUH OTIea:

YCTaHOBJIEHUE KOJIMYECTBEHHBIX 3aKOHOMEpPHOCTEH (POPMUPOBAHUS U U3MEHEHUS
BOJHO-COJIEBOIO PEXHMMa OpOLIAEMbIX 3€MelIb Ha OTACJIBbHBIX OIBITHO-
IPOU3BOJICTBEHHBIX YUaCcTKaX U KPYMHBIX OpPOLIaeMbIX MacCHBax;

pa3paboTKa TEXHOJOTMYECKUX NPHUHIIMIIOB YIPABIEHUS BOJHO-COJIEBBIM PEKHU-
MOM OpOIIIa€MbIX 3€MeJIb, OCHOBAHHBIX Ha aHanmu3e B3auMocBszu MCO3, Bomo-
[0/1a4y, IPEHUPOBAHUs U TeXHU4YecKoro cocrosiuus I'MC;

COBEpIICHCTBOBAaHUE 0alaHCOBOM METOAMKHM MPOTrHO3a KauyecTBa M KOJUYECTBa
BOJOOTBEACHMSI C OPOLIAEMBIX 3€MEJIb U YTOUHEHEHUE Harpy3KH Ha JAPEHaX;
BBISIBJICHHE XapaKTepa U3MEHUYMBOCTH 3JIEMEHTOB BOJAHOIO OajaHCca, KakK 3a MHO-
rojieTHe, TaK U Ce30HaM, pa3paboTaHa METOAMKA pacueTa BHYTPUT'OJOBOTO pac-
IpeseeHs Harpy3Ky Ha JpeHaX 3aJJaHHOW 00eCIeueHHOCTH;

pa3paboTKa METOJMKH MHOIOJETHUX MPOrHO30B HA OCHOBE OOIIMX M YACTHBIX
BOJHO-coJieBbIX OanancoB MCO3 npu skcmnyarauun ['MC ¢ ydeToM U3MeHYH-
BOCTH BOJIOIIOJIa4H, SKCIUTyaTallAOHHON HAa/Ie)KHOCTH U TEXHUYECKOTO COCTOSIHUS
JIPEHAXXHOM CETH, XapaKTepa 3€MJIENI0JIb30BAHNUS;

COBEpIICHCTBOBAHHUE IOKa3aTeleil, KpUTEpUeB OLIEHKH MEIHMOpaTUBHOM oOcTa-
HOBKM U (yHkuuonupoanus I'MC, a Takke MeTOAMKAa BEIEHHUS KaJacTpa
MCO3 u texauueckoro coctosiuus 'MC;

pa3pabOTKa MEIMOPaTHUBHBIX PEXKHMOB C YYETOM IIOCEBOB O3MMOH MIICHUIBI,
HOBTOPHBIX U IMPOMEXYTOUHBIX KYJbTYp, SKCIIEPUMEHTAIIbHOE U3yYEHHE Ha JIU-
3UMETPAX C HEHAPYLIEHHON CTPYKTYpOH I10YB;

pa3paboOTKa TEXHOJOTMYECKUX MPUHIUIOB KOMIBIOTEPHBIX ABTOMATHU3HPOBAH-
HBIX CHCTEM YIIpaBJICHHsI BOJHO-COJIEBBIM PEKMMOM OpPOIIAEMbIX 3€MEJIb;
COBEpIICHCTBOBAHUE TEXHUKHM M TEXHOJIOTUHU IOJHBA CEIbXO3KYJIbTYp BO B3aH-
MOCBSI3H C YIPaBIECHUEM MEIHOPATUBHBIMU PEXKUMAMH.

CoTrpynHHMKaMU OT/ieNla OMyOJIMKOBAHO OKOJIO TPEXCOT HAay4YHBIX CTaTed M JOK-

J1aaoB, oonee 100 HOPMATHUBHBIX U MCTOAUYCCKHUX NOKYMCHTOB.

3a OosplliMe 3aCayTU B pa3BUTUU HAYKU M TEXHUKHU COTPYAHUKH OTHENla Harpax-

nensl ['ocynapctBennoit nmpemueit um. bepynu (X.U. Sky6oB), 'ocynapcTBeHHol mpe-
mueit Cosera MwunuctpoB CCCP (I'.H. bacteeB), mpemueit Axamemuu Hayk PVY3
(X.H. sxy06os, P.K. UkpamoB). /IBa coTpyaHUKa OTIeja MUMEIOT MOYETHOE 3BaHUE 3a-
CIIy>KeHHBIN uppurarop Y3oekuctana (X.U. SIky6os, I'.H. bacteen).
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B otnene zammmensr nBe kannumarckue (P.K. Mkpamos, H.A. 'auninazapos) u
onna nokropckas (P.K. UkpamoB) auccepramumu.

CoTpyIHUKHM OTz€Na MPUBJIEKAINCh M IMPUBIECKAIOTCS K HAyYHO-TEXHUYECKUM
paboTaM MO MEXIyHapOIHBIM IMpOeKTaM Mo JUHUU Bcemupnoro 6anka, A3uMaTcKOro
6anka passutusa, TACUC, JOCAUM, ®AO u apyrue.

JlecsTh MOJIOJBIX COTPYAHUKOB OTJI€NIa TPOXOANUIIN CTAXKUPOBKY B AHIIUH, ['oi-
nanauu, Cupun, ['epmanuu, Utanuun, Unauu, Typuuu u npyrux ctpaHax.

Otnen uMeeT TecHble CBA3U C KadenpaMu «IKOJIOTHMM U BOIHBIX PECYpPCOBY,
«Okcmnyarauun ['MC» TUUM. 3nech nmoa pykoBOACTBOM COTPYIHUKOB OTZAENa MPOXO-
IAT TOCTOSIHHBIE CTAXXUPOBKH, MUIIYT JUIIIOMHBIE paOOThl U MarucTepcKue auccepra-
uu cryaeHTel TUMM. CoTpyIHUKH OTlieNa SBISIOTCS MOCTOSSHHBIMU WwieHaMu COBETOB
n CeMHHaApoOB MO 3amuTe aAucceprauuii, wieHamu Kenrama «Ilo Bompocam ydera BoOJ-
HBIX PECYPCOB, PAallMOHAIBHOTO yNpaBlIeHUs, SKOHOMHH U 3(PPEKTUBHOTO MCIOJIB30Ba-
HUs». B Hacrosmiee Bpemsi, Hapsly C ONBITHBIMH, NMPU3HAHHBIMU CHELHAIUCTAMH OT-
pacou — X.W. Axy6os, I'.H. bactees, P.K. Ukpamos, JI.X. [lle3arokoBa - paboTarOT MO-
noable acnupaHTel — Maructpel Hayk @. HOcynos, C.I'anmapoB, MarucTpaHTbl —
Y. Canue, A.CaunoB, VY.WmanoB, O6akamaBpel — P.Paxumo, A. Pacynes,
A. Dprames, Y. Pagxa6os, l11. Jlanamkxanos
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