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onbIT NPUMEHEHUA NMPUBOPA
«UKC-3KCINPECC» B YCNNIOBUAX KP

I'occy JI. K, Kakeea M. K., Mupomnukos B. 1.
(KpIpre3ckuii HAy4YHO-HUCCIIENOBATEIbCKUA HHCTUTYT UPPUTALIHH )

B Teuenme 1999-2004 rr. Obla mpoBefcHAa Hay4YHO-HCCIENOBaTelNbCKas padoTa 1o
BHeapeHuto 1npubopa «MKC-Dkcnpecc» B MeTUMOpPAaTUBHYIO MPaKTUKY THAPO-TE€OJIOTrO-
MenuopatuBHON »skcneaunuu Jlemapramenta BojgHoro xossiictea MCBX wu IIIT KP. TIlo
pe3ysbTaTaM HCCleJOBaHUM OblIM omyOiauMKoBaHbl psia ctatei [1-3] m crenaHsl cOOOIIEHUS.
I'eorpadus uccnenoBanuil oxBaTbiBasia pa3Hble pernoHsl (Uyiickas, Hapoinckas u batkeHckas
00JacTH), KOTOpPbIE OTIMYAIOTCS MOYBEHHBIMM, THAPOTEOJOIMYECKHMMH YCIOBHUSIMH, THIIOM U
CTENEHbIO 3aCOJICHHS IO0YB, CTENEHbI0 MHHEpAJIM3alUd U XHMHU3MOM MCCIEIYEMbIX BOJ
(OpOoCHUTENBHBIX, KOJUIEKTOPHO-IPEHAXHBIX W  TIPyHTOBBIX). JlabopaTopHOMy  aHanmuzy
noaBepranmuchk 1213 mpo0® Ha cTaHmapTHOE OMpeAesieHuEe COCTaBa BOJHOW BBITSDKKH TOYB TI0
Metonuke [lousenHoro mHctutyta MM. B. B. JlokyuaeBa u 183 mpoObl BOJbI Ha Ompe/eseHne
cocTaBa MOHOB u MUHEpaIu3aluH. [TapannensHo IPOBOJIUIIOCH U3MEpPEHHE
9JEKTPONPOBOJUMOCTH KaK IIOYBEHHO-BOJHOM CYCIIEH3UHM, TaK W BOJbl B COOTBETCTBUHU C
WHCTpYKIHEH 1o dkcruryaranuu npudopa « MKC-Dkcnpece» [4,5]. Janee nanabie 1a00paTOPHBIX
aHAJIM30B IO BOJHON BBITSDKKE IMOYBBI M 1O BOJE, 00pabaThIBaJUCh HA KOMIIBIOTEPE 110
nporpamme, coctaBieHHoli B KHUMMP na ocHoBe meroauku, pazpadorannoid H. . bazunesuu
n H. W. [TankoBoil. 3aTeM IPOBOAMIICA PETPECCHOHHBIN aHAJIMU3 JJIs YCTAHOBJICHUS CBA3U IS
Ka)kJIOro THUIIa 3aCOJIE€HUS MEXIY IJIOTHBIM OCTAaTKOM WJIM CYMMOM TOKCHYHBIX COJIEH BOJHOMU
BBITSKKH IIOYBBI, C OJTHOM CTOPOHBI, U 3JIEKTPOIPOBOAMMOCTHIO IOYBEHHO-BOJHOM CYyCIIEH3UH, C
Ipyro#i. BeIIU BBIIEICHBI CIICAYIOIINE TUIBI 3aCOJICHUS IO BOJHOW BBITSIKKE MOYB: CYIb()aTHBIN
¢ BapuauMsMu (cynb(aTHbI C COJbI, CyJIb(ATHBIN C MOBBILIEHHBIM COJEpP)KAaHUEM THUIICA, C
cojioli uiu 0e3 He€); COIOBO-CYJIb(PATHBIN U CYJIb()aTHO-COMOBBIN C COION MU O0e3 He€; COOBHIN
¢ cooi unu 6e3 He€; XTOPUIHO-CYIb(aTHBIN; CyIbPaTHO-XIOPUTHBIH.

[lo Bome Ha ocHOBE Ja0OPATOPHBIX AHAJIM30B MO MHUHEpPAIM3ALUU BOABI (MJIOTHBIN OCTAaTOK)
OBUIO BBIJEIEHO TpH Ipynmsbl:]l - ¢ IOTHEIM ocTaTkoM 110 0.66 1/11; 2 — ¢ IUIOTHBIM OCTaTKOM OT
0.672 o 2.44 1/1; 3 — ¢ IWIOTHBIM OCTATKOM OT 2.672 10 26.756 1/1.

IIpn ycTaHOBIEHUHU B3aUMOCBSI3H MEXAY JIEKTPOIPOBOAUMOCTHIO TOYBEHHO-BOJAHON CYCIIEH3UN
U COJIep>)KaHHUEM COJIeH BOIHOW BBITSKKE TOUBHI (Ta0u. 1) yUYUTHIBATUCH Clenytomue (pakToph:

" BBIABJSUINCH B3aUMOCBSA3M MEXAY DJIEKTPOIPOBOJAMMOCTBIO, C OJHOW CTOPOHBI, U
COJIEpKAaHUEM COJIeH MO TUIOTHOMY OCTATKy M IO TOKCUYHBIM COJISIM, C JPYToii;

= onpeaensauch Ko3pUIUEHTHl KOPPEIALUU;

" pPEKOMEHJIOBAJUCh  T€  3aBUCHUMOCTH, Y  KOTOPBIX  B3aUMOCBSI3U  MEXIY
9JEKTPONPOBOJUMOCTBIO U COJEpPKAHUEM COJIEH B BOJHOW BBITSKKE IO IJIOTHOMY
OCTaTKy ¥ IO TOKCUYHBIM COJISIM UMeJU 0oJiee BBICOKUI KO PUIIUEHT KOPPEIISILIIH.

ITpu cynbdarnom tumne 3aconenus npubop «MKC-Dxcnpecc» Oonblie pearupoBan Ha
colep:KaHNe TOKCUYHBIX COJIEH, YEM Ha COJEpkKAHHUE COJEeH MO IIOTHOMY ocTatky. [Ipu comoso-
cyib(aTHOM U Cyib(paTHO-COJLOBOM THUIIE 3aCOJEHHUS PEKOMEHAYETCS 3aBUCHMOCTh MEXAY
3JEKTPONPOBOUMOCTBIO U COJIEPKAHHEM coJjied Mo ImIoTHoMy octatky mnpu r=0.867. Ilpu
COJIOBOM THIIE 3aCOJEHHS KO3(PPUIMEHT KOoppeaslud HEAOCTATOYHO BBICOKUH M COCTaBIsET
r=0.479. Ilpu XxJopuaHO-CyJIb(PaTHOM THUIE — MEXKAY dSJIEKTPONPOBOIUMOCTBIO COJIEpKAHUEM
TOKCUYHBIX cosel mpu r=0.967 u cynbpaTHO-XJIOPUIHOM THIIE 3ACOJEHHUS PEKOMEHAYEeTCs
HCIIOJIb30BATh YPAaBHEHHUE CBSI3U MEXKIY 3JIEKTPONPOBOAMMOCTBIO U IJIOTHBIM OCTAaTKOM IIpHU
r=0.936.
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Tabnuma 1 Pekomenayembie 3aBUCUMOCTH MEKY JIEKTPONPOBOANMOCTbIO TOUYBEHHO-BOAHOMN
CYCIICH3HMH U COACPKAHUEM COJIEM BOJHOM BBITSKKE ITOYBBI IIPU PA3IMYHOM THUIIE 3aCOJICHUS

Tun YpaBHeHuUe n r IIpenensl u3BMEeHEHUs
3aCOJICHUS JTUHEIHOU perpeccuu dS/m % mcn
1. CynbdaTHblii Y =0.1809-X-0.0738, | 684 |0.885 |0.51-6.80 0.033-1.219
2. ConoBo-cynbp(aTHBINA U o ¥ TOKCHYHBIX COJIEH 412 | 0.867 | 0.2-2.29 0.05-0.362
Cy b haTHo-COnOBIi Y =0.1326- X +0.0235,
. 0 TUIOTHOMY OCTaTKy
3.C 39 0.479 | 0.18-0.86 0.046-0.168
OAOBHIH Y =0.1069- X +0.0321,
4. XnopuaHo-Cyib(aTHBINA [0 MIOTHOMY OCTaTKy 35 0.967 | 0.89-10.8 0.063-1.466
Y =0.1346- X —0.0326,
Mo X TOKCHYHBIX COJeit
5. Cynbs(haTHO-XITOPUTHBIHA Y =1.334- X +0.0447, 43 0.936 | 2.05-11.56 | 0.21-1.632
10 INIOTHOMY OCTaTKy

Tabn. 1 wumoctpupyetcst puc. 1-3. Camast 60b11ast BEIOOpKA OTHOCUTCS K CyJIb(paTHOMY
TUIy 3aCOJICHUS, OXBATHIBAIONIME MIUPOKHHA TUANA30H OT HE3aCOJEHHBIX IMMOYB JO CHIBHOTO
3acoJieHusl. 3aTeM BBIOOPKA COAOBO-CYIh(HATHOTO U CYIb()ATHO-COAOBOTO THIIA 3aCOJICHUS.

Fuc. 1. ZaencuMocTE MEEOY SNEETL O oBOTHMOCTERY ITOHEBEHH G-
ECIHOH CYCIIEHZHH H COOEREaHHEM TOKCHYHEIX Collel B BoNHOH

ERITAEEE MOYEH CyNbpaTHoro THOA saconeHuda, n=634, =0 885

0 1 2 3 4 3 & 7 g
AMEETPOMpOEOMEMOCTE, A5

y =0.1809x - 0.0735
+ Pml ——Ilrmeimmt (Pal) R =0.7836

Puc. 2. JaEHcHMOCTE MEEDY SHEKTROOR OBOIHMOCTEES
NoYBEHHO-BOMHOH CYCIOEHSHHE H INOTHLIM OCTATEOM

cynbdaTHO-CONOEOrG H CONOBO-CYABHATHOrO 3ACOoNeHHA
n=412, =0.867

0.4
£ 033
0.5
025
0.2
013
0.1
003

E, T.

THEIH OCTATO

[T

SMEETROMpOENTHMOCTE, dSim

y = 01326 + 0.0235
# Pl —— Mrmeitem (Pl ) R<=0.7525
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Fuc. 5 ZaencumocTe MEEIOY JNEETRONPOBOIHMOCTEEY IIOHEEHHO-
BO,I[HOﬁ CYCIIEHSHH H IINOTHHM OCTATEOM COOOEBOIS 3aColeHHA,

n=29, +=0479
02
W
=] *
= ':I:I.lﬁ R L ~ .
[
:E R0 - + 3% - *
e
*
énnj- s *%s ev 03
0 . . . . . . . . .
0 0.1 0.2 03 04 05 04 07 02 0.9 1

SMEETROMPOEOIEMOCTE, dSiin
y = 01069 + 0.0321
+ Pml ——Ioeibat (Pl ) Ri=02295

Puc. 4. ZapHCHMOCTE MEXEIY SJEKTHOOp0E0IHMOCTEEY I0HEEHHO-BOOHOH
CYCTIEHSHH B INMOTHEIM OCTATKOM CYIE$aTHO-3XI0PHIHOTD Sac 0T,

n=43, r=0.936

Wl 2
£ *
E =1 1.3 ¥ - _2#0
:-D g 1 *
E =
i n.; "

0 2 4 A a2 10 12 14

AMEETHOMPOEOIEMOCTE, A5/t
y = 013340 + 0.0447

+ Pml = Ilmmefment (Pl ) R = 08766

Tabn. 2 u puc.5-7 npeACTaBISAIOT B3aUMOCBS3M MEXIYy MHUHEpalau3alueil BOAbl IO
IUIOTHOMY OCTaTKy M €€ 3JIEKTPONPOBOAMMOCTHIO. BBITN BBIICTICHBI TPH TPYIIIBEI B 3aBUCHMOCTH
OT npeodJialanusl TOr0 WKW MHOTO TUIIA MUHEpAIU3aLMHU: THAPOKapOOHATHBIN, CMEIIAHHBIA U

CyJb(aTHBIH.

Tabnuna 2 PexomeHayemMbie 3aBUCUMOCTH MEX]TY AJIEKTPOMPOBOJUMOCTBIO BOJIBI U €€

MMHEpaIu3anuen
Howmep rpynnsl 1 TUII YpaBHeHue n r IIpenensl u3MeHeHUs
MHUHEPAJIN3ALUU BOIbI JIMHEWHOU perpeccuun dS/m /1
1. 'mapokapOboHaTHBIN Y =0.6092-X +0.0073 | 109 0.929 | 0.15-0.97 0.074-0.660
2. CMernranHbIi Y =0.8703-X-0.1637 | 42 0.953 | 1.00-2.86 | 0.672-2.440
3. CynbdaTHbiid Y =1.0941-X—-0.9827 | 32 0.980 |3.04-22.42 | 2.672-26.756
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THELEL DS TATOR,

IIno

Puc. 5. ZaEHCHMOCTE MEETV ANEKTHOIPOEOTHMOCTERD
EOORI H IMOTHREIM ocTaTEon, =109, =0.929
(301 0.15-0.97 d3/m ¥ mmoTeed ocraror 00740 66 rim
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Puc. 7. SaEMCHMOCTE MEETY 3IeKTROIPOEOIHMOCTER

EONEI H MIOTHEIM OCTATKOM, n=32, —=0.93
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Takum 00pa3zoM, MOXKXHO OTMETHTH CIEAYIOIIEe O BO3SMOKHOCTH NMPUMEHEHUS Tpubopa
«MKC-Dkcnpece» U peKOMEHyeMbIX 3aBUCUMOCTSIX 110 ONPEAESICHUIO 3aCOIEHHOCTH MTOYBBI U
MUHEpaIU3alKK BOJbI IO TUIOTHOMY OCTaTKYy.

1. [Ipubop «MKC-Dkcnpeccy yyTKo pearupyeT Ha Majeilline n3MEHEHHsI COAepKaHUs
CoJIeH B IOUBEHHO-BOJIHON CYCIEH3HH.

2. Ilpu cynbdaTHOM 3aCOJNIEHHH, KOT/Ia COAEpKaHUE COJIeH MO MJIOTHOMY OCTaTKy PE3KO
OTIIMYAETCS OT COJIEPIKaHUS TOKCUYHBIX COJIEH, MpUOOp pearupyer Ha TOKCUYHBIE COJIH, TIOITOMY
PEKOMEHIYEeTCSl UCMOIb30BaTh 3aBUCUMOCTb MEXKY JIEKTPONPOBOAMMOCTHIO TOYBEHHO-BOAHON
CYCHEH3MH U COJIepKaHUEM TOKCUUHBIX COJIEH BOJHOM BBITSKKH ITOYBBI.

3. Ilpu conoBo-Cynb(}haTHOM U CyJIb()aTHO-COOBOM THUIIE 3aCOJEHMs IpUOOp pearupyet
Ha CcoJIep>KaHKe IUIOTHOI'O OCTAaTKa, IOATOMY PEKOMEHAYETCs UCIO0JIb30BaTh 3aBUCUMOCTb MEXAY
3JIEKTPONPOBOJUMOCTBIO TOYBEHHO-BOAHON CYCIIEH3UHU M MJIOTHBIM OCTATKOM BOJIHOM BBITSXKKU
MTOYBBI.

4. Tlpn comoBOM THIIE 3aCOJIEHUS CBSI3b MEXAY 3JEKTPONPOBOJUMOCTBIO MMOYBEHHO-
BOJAHOM CYCNEH3UM M IUIOTHBIM OCTaTKOM BOJHOM BBITSDKKM IOYBBI HpH KO3 duireHTte
koppensuuu 1=0.479 cBUIETENbCTBYET O HATMYMU CPEAHEH KOPPEIALUU MEX1y HUMHU.

5. Tlpu xnopugHo-cynb(aTHOM U CyJIb(aTHO-XJIOPUIHOM THUIAX 3aCOJEHUS TECHOTA
CBSI3M CHJIbHAs, TaK KaK KO3((OULHUEHT KOppeasuu OJu30K K 1.

6. [Tpubop «MKC-Dxcnpecc» yyTKO pearupyer Ha TUI U CTENEHb MUHEpaJIU3aLUU BOAbL,
TaK KaK TECHOTA CBSA3U MEXIY 3JIEKTPONPOBOAMMOCTBIO BOJABI U MUHEPATU3ALUEH 1O INIOTHOMY
octaTtky cuibHas, (r=0.929-0.98). Ilomy4yeHHbIe 3aBUCUMOCTH PEKOMEHAYIOTCS HCIIOJIb30BaTh
JUISL OTIpeZieNIeHNs] MUHEepaIu3aliy BOJIbl IO MOKa3aHUSAM 3JIEKTPONPOBOAHOCTH mpubdopa «MKC-
DKCIpecey.

JINTEPATYPA:

I.Tocey JI. K., Kakeea M. K., Mupomnuxkos B. U. Ilpubop HNKC-Dkcnpecc mist
ompezeeHus coaepxkaHus coiei B mouse. //XKypnan «IIpobiembl ocBOeHUS MYyCTBIHB», Ne 3,
2002.—Amxaban, c. 29-32.

2.Toccy JI. K., Kakeea M. K., Mupomnukos B. M. BO3MOXHOCTH HCMOJb30BAHUS
npubopa MKC-Dkcnpece npu ompeseneHun coaepxanus coneit B mouse.//XKypuan «Hayka u
HOBBIE TexHoJIoTHum», Ne2, 2002. — bumkek, ¢.79-82.

3.Tocecy JI. K., Kakeera M. K., Mupomnukos B. U. Bo3moxnoctu npubopa «MKC-
Dkcmpecc» sl ONpenesieHUsT MUHEpaJu3allli OPOCUTENbHBIX, APEHAXKHBIX W TPYHTOBBIX
BOJ.//Matepuaibl IIECTOTO MEXIYyHApOJHOTO KOHrpecca. Boma: DKojoruss M TEXHOJOTHS.
OxBatek-2004. Yacte I, Dxonornueckrnii MOHUTOPUHT BOJHBIX O00BEKTOB. MockBa, 1-4 uroHs
2004, c. 268.

4. U3meputens  koHmeHtpauum  conedr  «MKC-Dkcmpeccey».  //MACTpyKnms 1o
sKcITyaranuud. MeToauka KanuOpoBkM mnpubopa u u3MepeHuil. Pecnybnuka VY30ekucrad,
Tamxkent, 1999. —12 c.

5. Iupoxona FO. U. 3aconenune nouBsl U Mepsl 60pb0Obl ¢ HUM.//CAHUWPU um. B. /1.
Kypuna, maboparopus «I[louBeHHbIE HcClIenOBaHUS U TPOMBIBKIY, TamkenT, 2002. — 15 c.

-180-



V]IK 626.83

KABM'I:ALI,MOHHO-AEPA3MBHI:II7I M3HOC 3JNIEMEHTOB
NMPOTOYHOUN YACTU HACOCHbIX YCTAHOBOK U MEPONPUATUA
No YMEHbLUWEHUIO MHTEHCUBHOCTU X USHOCA

I'nosankuii O.41., Ypaaos B.P., Jprames P.P.
(CAHMUPU um.B.1.’Kypuna, TUNM)

OnpeneneHre 5SKOHOMHYECKHM ONPaBJAHHOM MPOJOJKUTENBHOCTH MEXKPEMOHTHOIO
Mepuoa dKCIUTyaTalliu C y4eTOM HM3MEHEHHS HYHEPreTHUECKUX XapaKTEPUCTHUK 00OpyIdOBaHUs
BCJIE/ICTBHE KaBUTAIMOHHO-20pa3MBHOTO U3HOCA U CTOMMOCTH KaIllMTaIbHO-BOCCTAHOBUTEIHLHOTO
PEMOHTA SBJISIETCS OYEHb BAXKHOU U B TO K€ CaMO€ BPEMsI UpE3BbIUAHO TPYIHOU 3aaUeil.

Kak mokaspiBaeT ONBIT 3KCIUTyaTallMd, M3HOC pa3inunyHbIX nerained HY mnpoucxomut c
pa3HOW HWHTEHCUBHOCTHIO. [loaTOMY HauOONBIIYI0O MPAKTUYECKYIO BaKHOCTb MPEICTABIsAET
oneHKa nu3Hoca HY B 11eJ1oM U cONOCTaBIEHHUE €ro ¢ U3MEHSIOIIMMUCS BCIEACTBHE U3HOCA DHEP-
FeTUYECKUMU XapaKTepPUCTUKAM.

JInst BBIABIEHUS 3aKOHOMEPHOCTEH HM3MEHEHMM TUAPOJUHAMUYECKUX XapaKTEpUCTUK U
TUJPABIMYECKUX CONPOTUBICHHUI B compsraromux coopyxeHuit HY u MammHHBIX KaHanax
aBTOPaMU HCITOJIb30BaH JIOTAPU(PMUIECKUIN 3aKOH pacCIpeIeICHIsI CKOPOCTEeH KapMaHa U METOIbI
ydeTa CpeIHHUX IO CeYeHUsIM ckopocTel nmo anune ['mosarkoro [1, 2]. Teopetuueckue GpopmMybl,
MoJIy4eHHbIe Ut Monesneil HY Ha ocHOBe sHepreTH4eckoil TeOpuu HE YUYUTHIBAIOT OCOOEHHOCTH
n3Hoca geraneit HY [3].

[ToaToMy aBTOpaMu Ha OCHOBE MHOIOJIETHETO OIbITa 3KcIUTyatanuu HY B pecnyOnuke
VY36ekucran pa3paboTaHbl MEPOIPUSATHUS 110 YMEHBIIEHUIO HHTEHCUBHOCTH UX U3HOCA:

1. BreisBierne pexumoB paborel HY, Hambosee SCHBIX C TOYKH 3pCHUS

KaBUTALlMOHHO-a0pO3UBHOTO  paspylieHus  getaineir HY  mpu  mpoBeneHuu

ONpENIETUTEIbHBIX UCIIBITAHUN HA HAEKHOCTh. [Ipu 3TOM yTOUHSAIOTCS CPOKH U 0OBEMBI

PEMOHTOB, MOTPEOHOCTH 3aMEHBbI 3am4yacTeil M BHOCATCS HM3MEHEHHS B TEXHUYECKYIO

TOKyMEHTauuto. [2].

2. Onpenenenne SKOHOMHUYECKHU 1enecoo0pazHon MPOAOJIKUTEIIbHOCTH
MEKPEMOHTHOTO Mepuoja 3kciuryaranuu HY ¢ ydyeTroM HM3MEHEHHsI 3HepreThuyecKux
XapaKTEePUCTUK 00pa30BaHUS U YHEPTrOCOEPEraroIINX TEXHOJIOTHI ero SKCIUTyaTaluH.

3. Cozmanne pecypcocbeperaromux MeToAoB dKciutyaTanuu HY, ocinabisronmx wim
UCKIIIOYAIOIIUX WHTEHCHUBHOCTh KaBHTAIIMOHHO-aOpPO3WBHOTO H3HOCA, B TOM YHCIIE
OCHOBaHHBIE HA y4Y€TE€ U3MEHEHUSI CKOPOCTH MTOTOKA B BOJOMOABOISIINX COOPYKEHUAX
1 OTHOCHUTEJIBHBIX CKOPOCTEN MOTOKA B MeXkJIonacHbIX kaHainax PK.

MHOro4YucaeHHbIE SKCIEPUMEHTAIbHBIE UCCIAEAOBAaHUS M OOJIBIION OMBIT AKCILIyaTallUuu
TUAPOMAIIMH  Pa3IUYHOTO THUIA TMO3BOJISIIOT JOBOJBHO TOYHO YCTaHOBHUTH HaumOolee
XapaKTEepHblE yYaCTKH HAcCOCOB, IOJABEPKEHHBbIE KAaBUTALIMOHHON 3po3uu U abpa3uBHOMY
pa3pyLICHUIO0 YCTAaHOBUTh I'PAaHULBI 3TUX Y4acTKOB. Ha mpakTuke NOBOJBHO TPYJIHO, TaK Kak B
pabouux YCIOBUSAX OJWH M3 BUJOB HM3HOCA, KaK IpPaBWIIO, SBISETCA NpeoliafaroliuM, a
pa3pylIeHHas MOBEPXHOCTh UMEET MPUCYIIHE EMY XapaKTEepHble 0COOCHHOCTH.

PaGounMm opraHoM LEHTPOOEKHBIX HACOCOB C y4acTKaMH, MOJBEPKEHHBIM M Hambolee
CUJIBHOM 3po3uH, sBisercs padouee koseco (PK). TypOyneHTHoe mnepemenimBaHue MOTOKA,
BBI3bIBAEMOE KOHCTPYKTUBHBIMH ocoOeHHocTasmu PK, a Ttaxke coaepxaHue B Boje
HEPACTBOPEHHBIX BO3yXa W Ta30B, SBISIOTCS IPUYMHAMU BO3HUKHOBEHHS W pPa3BUTHUSA
KaBUTAllMU TpPU AABICHHUSAX B MOTOKE, MPEBBIMIAIONIMX JaBJICHUE NAapOB BOJbI MPHU JAHHOU
Temneparype. Pa3BuTble KaBUTALMOHHBIC SIBJICHUS HPUBOIAT K 3PO3MOHHBIM pa3pyLICHUSM
3JIEMEHTOB KoJiec. UHTEHCUBHOCTD 3TUX Pa3pyLIEHUH pe3KO BO3pACTAET MPU COJAEPKaHUU B BOJIE
B3BEILIEHHBIX HAHOCOB.[1]
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Haubonee cuibHOMY pa3pylIEHHIO y OCEBBIX HACOCOB IMOJBEpratoTcs creHkn kamep PK.
W3-3a oTpbIBa MOTOKA, BHI3BAHHOTO HECOOTBETCTBHEM YTJIOB IOTOKA M JIOMATOK, B OTAEIBHBIX
CIIly4asiX BO3MOXXHO YCHJIEHHOE pa3pyIlIeHHE JIOTATOK BBIIIPABIAIONIETO ammapara. B oceBbIx
Hacocax CO CIHMPAJbHBIM OTBOJOM KaBUTAIIMOHHOW 3PO3MHM MOJBEPralOTCS CTEHKHM OTBOJAA B
MECTax X COINPSHKCHHSI ¢ KaMepoi pabodero KoJjeca.

VHTEeHCUBHOCTh HW3HOCA 3JIEMEHTOB MPOTOYHOW YacTH THAPABIMYECKHX MAaIIUH
BCJICACTBUC KaBUTAIlMKM W CTUpPAaHHA B3BCIICHHBIMM HAaHOCAMMU HAaxXOJHUTCA B HpHMOﬁ
3aBHCHMOCTHU OT PEKUMOB PabOTEHI.

[Ipennaraemblii  crmoco® — ompezeneHuss  OECKaBUTAUMOHHOM  pabOThl  HAacOCOB
npeaycMaTpuBaeT 4yToObl yAenbHas SHeprus noroka £; npu Bxoxe ero B PK, oTHeceHHas ocu
KoJeca, Oblla JOCTaTOYHOHW IS CO3/IaHUS B 3TOT MOMEHT CKOPOCTEH M YCKOPEHHH B TOTOKE U
MIPEOIOJICHUSI COTPOTUBIICHUH 0€3 MaJeHHsl MECTHOTO JaBJICHUS IO BEIMYUHBI, BBI3BIBAIOLICH
Hayalio KaBUTaMH. B CBA3M C 3TUM pemiamoniee 3Ha4YeHUE NpuoOpeTaeT He abCoMIOTHAS
BennuuHa E; npu Bxone B PK, a npeBbIeHe ee Haa BETMYMHON M SHEPTHEH, COOTBETCTBYIOLICH
JIABJICHUIO HACBIIIICHHOTO Mapa KUIKOCTH:

2
H :E_P;rap:pl+V1_P/zap
sV 1 s
y 28 28 7y
rae E; _ynenbHas sHEprus notoka Ha Bxoze B PK;

nap

- JaBJICHHUC HACBIICHHBIX IMAPOB X KXUJAKOCTH;

J

it

—- abcoJrroTHOE AaBiicHUE Ha BxoJne B PK;

2g

V| — ckopocts noToka nepea PK;

(g — yckopeHue cBOOOIHOTO TIAJICHHS);

Hsv —naButanuonHsi 3anac HY;

Hs —pasznocts (¢PK - ¢ YBHB) — noanop HY

Bennuuna H;,, Kak HM3BECTHO, HA3bIBA€TCS KAaBUTALMOHHBIM 3allaCOM M NPEICTABIISET
co00ii 3armac MexaHMUeCKON YHEPrUuu B MOTOKE HaJl JaBJICHUEM HaCBIIICHHBIX MapoB. MHoraa sty
BEJIMYMHY HA3bIBAIOT N30BITOUHBIM HAIlOPOM BcachiBaHUs Hy,, MoyyaeMoil U3 3aBUCUMOCTH:

H :pamfp]_L_h :pam_pnap —H _h

N 7/ 2g @ 7/ sV (o4

rae Hs — pasHoctb otMeTok ocu PK 1 ypoBHs Boabl HHXKHETO Obeda;

P.: — atmocdepHoe naBnenue;

ho - moTepu SHEpTrUM BO BcackiBaromiei qunun HY.

JIist KaskJ10oro Hacoca CyIIeCTBYET HEKOTOPOE€ MUHUMAJIbHOE 3HaueHue Hy, min, HUXe Ko-
TOPOT0 HAacOC HAYMHAeT KaBUTHPOBATh. B CBsA3M ¢ 3THM, paccMaTpUBasi KOHKPETHYIO HACOCHYIO
YCTAHOBKY, HEOOXOAMMO pas3iuyaTh JUIsl KaXJIOro THIA, MapKu Hacoca Tpedyemyro u
NeHCTBUTENBbHYIO BETMUMHBI KABUTALIMOHHOTO 3amaca.

TpeOyemas BenuuuHa H;, ompenensercss KOHCTPYKIMEH Hacoca M IpeacTaBisieT coOoi
MUHUMAJIbHO JOMYCTUMYIO Pa3HOCTb YAENbHON 3Hepruu mnoroka Ha Bxojae B PK mpu nannoi
rnojgadye BOJAbl C COOTBETCTBYIOIIMM  JIaBJICHHMEM  HACBILIEHHOTO Tapa W DJHEpPruu,
COOTBETCTBYIOUICH [JaBJICHUIO HACBIIIEHHOIO Iapa >KHJAKOCTH NpU JaHHOW TemIeparype.
JleficTBUTeNbHAS BEJIMYMHA KaBUTALMOHHOTO 3amaca XapaKTepu3yeT CHUCTEMY, B KOTOpOM
paboTaeT Hacoc, U OTPaXKAeT CYLIECTBYIOILYIO B HACTOSIIMNA MOMEHT BEJIMYMHY 3TON Pa3HOCTH.
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O06e, Tpebyemasi M JEHCTBUTENbHAS, BEIUYUHBI H,, U3MEHSIOTCS B 3aBHCHMOCTH OT pPEXUMa
paboThI Hacoca.

OpHaKko MpHU MONTB30BAHUU PACCMOTPEHHOI'O CIIOC00a OompeneneHus: 0€CKaBUTalMOHHOTO
pexxuMa paboThl HACOCOB BO3HHUKACT Psii MPAKTHUYECKUX TPYIAHOCTEH, HAMOOMBIIYIO U3 KOTOPBIX
MPEJICTABISACT OMpe/eseHne TpeOyeMoil MUHUMAIbHON BEJIWYMHBI KaBUTALIMOHHOTO 3amaca Hj,
min.

Hnst onpenenenust Hy, min aBTOpbl pEKOMEHIYIOT (OPMYITY:

2 2
H_ min = m 4 2 ,
2g  2g

IJIe W - CpellHssl aDCOMIOTHAsI CKOPOCTh MPU BXOJI€ MOTOKA B KOJIECO HACOCA;

W — CpeaHssl OTHOCUTENbHAs! CKOPOCTh TP MOCTYIJIEHUH NTOTOKA HA JIONACTH;

Mm U n - ONbITHBIE KOA(G(UIMEHTHI, XapaKTepHU3yloUue BO3pacTaHHE COOTBETCTBEHHO
a0COIOTHOW CKOPOCTH MOTOKA MO0 CPABHEHUIO C €ro CpeJHEH CKOPOCThIO MPH BXOJE B KOJECO U
OTHOCHUTEJIbHOW CKOPOCTH IO CPABHEHHUIO C €€ CPEITHUM 3HAUYCHUEM:

m=1,0-1,2un=0,3-04.

Jlnst onpeneneHus pekMMOB pabOThl HACOCOB, XapaKTEPU3yEMbIX HAJIMYMEM yTJia aTaku
Ipy TOCTYIUICHMM IIOTOKAa Ha JIOMAcTH KoJieca, YAOBIETBOPUTEIBHOTO crocoba pacuera
MUHMMaJIbHO JOMYyCTUMOIro 3HaueHuss H,, min B HacTosllee BpEMs HE CYIIECTBYET.
CrnenoBartenbHO, ISl OTyUYeHUs: TpeOyeMoil BeIMYMHBI KABUTAI[MOHHOTO 3araca Mpu 4YaCTUYHBIX
rnojayax Hacoca M I0Jayvax, NPEBBIMIAIONIMX I[oJady pexuma ¢ MakcumaiabHbiM KII/,
HE0OXOIMMO TPOBEJCHUE CIEIUANBHBIX HUCIBITAHUNH. OCHOBHOW TPYIHOCTBIO MPH TAaKOTO poja
HCIIBITAaHUAX, 0COOCHHO NMPOBOAMMBIX B IPOU3BOACTBEHHBIX YCIOBUSIX, SIBISETCSA HAOIIOIEHUS 32
KaBUTAIMEH, MO3BOJSAIONIME TOYHO (PUKCHPOBATH MOMEHT €€ BO3HMKHOBEeHHS. O TOSBICHUU
KaBUTALUHU CYAST MO H3MEHEHHUIO >HEPreTHYeCKUX XapaKTEePUCTUK TuApoMamuHbl. OOBIYHO
HayajaoM KaBHUTALlMM CUUTAIOT cHMkeHue Hanopa uinu KIIJ[ Hacoca Ha 2 % mo cpaBHEHMIO C MX
BEJIMYMHAMHU, COOTBETCTBYIOIIMMH O€CKaBUTAIMOHHOU paboTe.

Atopsl B 2004-2005 rr. mpoBOAWIM UCCIEAOBaHUS, W3MEHEHUH YpOBHEH WIymMa MU
BUOpAIMK TPU W3MEHEHUU PeXHMMa paboThl, XapaKTEPHOTO sl OOJBIIMHCTBA IIEHTPOOECKHBIX
HAacocoB. MMUHHMMalIbHbIE YPOBHHMATUX IapamMeTpoB JiexaT B o0iactu, OJM3KOH K
makcumaiabHoMy KIIJI. [Ipu pexnmax, OTIMYHBIX OT ONTHMAJIBLHOTO, YPOBHHU IITyMa M BUOpaIuii
noBeImarTes [2, 3].

Cnenyer TakXe OTMETHTbh, 4YTO OMNpeleseHue TpeOyemMol MHUHMMAlbHOW BEIHMYHMHBI
KaBUTAIIMOHHOTO 3amnaca H,, min, HEOOXOAMMOHN Al HAXO0XACHUS ONTHMAJIbHBIX, C TOYKHU
3pEeHHs] YMEHbBIICHHUS KaBUTAIMOHHOW 3pO3UHU, PEKHUMOB pabOThl HACOCOB, MOKET OBIThH €Il
Oojee 3aTpylHEHO, €CIM B TIpollecce OKCIUTyaTallMd Hacoca Hapsay ¢ H3MEHEHUEM
TUAPOJUHAMUYECKUX XapaKTePUCTHK IOTOKAa MPOUCXOJUT HU3MEHEHUE (PU3UKO-XUMUUYECKUX
CBOWCTB U TEMIIEPATYphl IEPEKAYMBAEMOM KUJKOCTH.
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YIK 502.5

OCHOBHbIE OTPAHUYEHUA HA NPEOBPA3OBAHUE

NAHAOWA®TOB C LIEJIbIO YNTYYLUEHUA SKOJIOIO-
XO3ANCTBEHHOU OBCTAHOBKWU

depmosin T.A.
CAHUUNPU um. B.J1. Kypuna
( yp

[IpeobpazoBanue manamadTOoB B apUIHOW 30HE JUIS YBEJIHYCHHS OHOIOTHYECKOM
NPOAYKTUBHOCTH WU  XO3SMCTBEHHOW TMPOU3BOIUTEIBHOCTH TMPHUPOJHBIX KOMILIEKCOB
npeAcTaBisieT coO00i aHTPOMOTeHHOE M3MEHEHHUE CIIOXKUBILIETOCS 3KOJIOTMYECKOTO PaBHOBECHS.
B teuenue psana gecarmnetuit mpeodbpazoBanue JaHAMAPTOB ObLUIO CBA3aHO C OCBOCHHUEM HOBBIX
npocTpancTB. [Ipeanonaranock, 4T0 ¢ pa3BUTUEM OPOIICHHS BOCCTAHOBHUTCS M OHOJIOTHYECKas
MPOAYKTUBHOCTh, W XO3AMCTBEHHAs MPOU3BOAUTEIBHOCTh CYIIECTBYIOMIETO JOCTATOYHO
CKyJIHOTO OMOIIeH03a IKOCUCTEeMBbl. HO MOCKONBKY B MEepUOJ MHTEHCUBHOTO OCBOCHHUSI 3€MENb HE
OBUIM MPUHSTHI TPUPOJOOXPAHHBIE 3aKOHBI, OTCYTCTBOBAJIO MOHUMAHHE MPABWJI U MPUHITUIIOB
9KOJIOTUM M TPUPOJONOJIB30BAHUS, TMPOSABWICSA PsJ HETaTUBHBIX MOCIEACTBUU  3TOU
neaTeNbHOCTU. Upe3MmepHoe mpeoOpa3oBaHUE 3EMHOW IMOBEPXHOCTH U BOJHBIX OOBEKTOB
narybHO PKOHOMHUYECKM U OMACHO SKOJOTHYECKH, MOCKOJIBbKY B KOHEYHOM HTOTE CO3JAI0TCS
YCIIOBHSI, HEIPUTOIHBIC JIUIS )KU3HU YEJIOBEKA KaK OMOJIOTMYECKOTO BH/IA.

Harnsgueim  crneactBueM  mpeoOpaszoBanus — daHAmadToB U HEdP(HEKTUBHOTO
HCIOJb30BAHUS MPUPOJHBIX PECYPCOB SBIAETCS 3aTSKHOM Kpu3UC Apanbckoro mops. Huxke
MIPUBEJICH PsAJl OTPAHUYCHUN Ha MpeoOpa3zoBaHUe 3eMHON MOBEPXHOCTH U BOJIHBIX OOBEKTOB.

1. OrpannyeHue Ha NPOCTPAHCTBEHHOE NMpeodpa3oBaHue JaHAIAPTOB
Ennnoobpasue penbeda MecTHOCTH, 00pasyrolieecs Mpu CeTbCKOX035HCTBEHHOM
BO3JICHCTBHUH, HE MO3BOJISIET COXPAHUTH IKOJIOTHYCCKYI0 YCTOMYUBOCTh IAHHOTO 3€MEJIbHOTO
MacCCHuBa, MPCIATCTBYIOUIYIO aHTPOIIOTCHHOMY BOSHGﬁCTBHm Ha NPpUPOAHBIC YCIIOBUA.
DIEMEHTOM IKOJIOTUYECKOTO PABHOBECHS SIBISIETCS MHOTOOOpa3ue peiabeoB MECTHOCTH, U
BCSKOE HapYIICHUE €ro He JIOJDKHO MpeBbImaTh MakcuMyM 30-40 % oObema 0CBOCHUS
MPUPOIHBIX MACCHBOB (KakK B MIyOHMHY, TaK | IO Tuiommaau) [1].

2. OrpaHuyeHusi Ha npeodpa3oBaHue JaHAIIAPTOB BO H30eKaHUe HENMHOH peakuun
NMPHUPOJHOI cpebl

HeorpannuenHoe npeoOpa3oBanue JaHANIA()TOB BBI3BIBACT LEMHYI0 PEAKIIMIO HETaTHBHBIX
M3MEHEHHH MTPUPO/IBI), KAKA0E U3 KOTOPHIX BJICYET 3a CO00I M3MEHEHHUE IPYTHX, CBA3aHHBIX C HUM
siBJICHHH. BhIpyOKa JPEBECHBIX HACAXKICHUI B OacceliHe PEeKU TPUBOJUT K YCBIXaHHUIO €€ IPUTOKOB,
CHIDKCHUIO YPOBHS TPYHTOBBIX BOJI, YMEHBIIICHUIO BIIAKHOCTH MOYBHI, CHUKCHHUIO YPOBHS BOJBI B
OTKPBITBIX BOJOEMax. JTO BMeECTe C ApyruMH (akTopamMu BEAET K HENOCTAaTKy BOIbI TMpHU
BOJIOCHA0KEHUH TOPOJIOB, THOCIH PBIO, 3arPsI3HEHUIO BOJ OMOTEHHBIMH BEIIIECTBAMM.

CTpouTeNnbCTBO IUIOTUHBI U UPPUTALIMOHHON CUCTEMBI B LIENISAX BOCCTAHOBICHUS
BOJIHOCTH MCTOYHHKA U HOPMAIBHOT'O PEXKMMA OPOLICHHS Ha MOJISIX HE PEIIaeT MpoOIeMBbl
MOJIJICPIKAHUS YPOBHS TPYHTOBBIX BOJ U MPEKPAILCHUS yChIXaHHUS BOJHOTO 00bekTa. HampoTus,
pacxoi BOJIbI Ha HCIIApEHUE B OPOCUTEIBLHON cHCTeMe yCYTryOsieT HeIOCTaTOK PEYHOr0 CTOKa B
BOJIHBIN OOBEKT, a TOJMOP BOJ INIOTHHOHN BBI3bIBACT MOATOIJICHHE MECTHOCTH. Mppuranus xe
CIOCOOCTBYET 3aCOJICHHIO TI0YB, KOTOPHhIE TPEOYIOT MPOMBIBKH, a 3HAUYUT OOJIBIIETO pacxoa
BOJIbl. DTa BOJIa CMBIBAET B BOJJOEM OPTaHUKY U yAOOpEHUs, YTO MPUBOAUT K O0ETHEHUIO
MMOYBEHHOT'O MTOKPOBA.
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[IporHo3upoBaHue 3KOJOTHYECKOM CUTyallMd IO3BOJHUT Ha OCHOBAHHUHM 3TOTO
OrpaHMuYEHUsT M30eXaTb HETaTUBHBIX TOCIEACTBUM NpU NpeoOpa3oBaHUU KOMIIOHEHTOB
JaHAIIaQTOB.

3. OrpaHuyveHne Ha COOTHOLICHHS IKOJIOTHYECKHUX KOMIIOHEHTOB

[TognepkaHue 3KOJIOTMYECKOTO PABHOBECHUS B T€OCHUCTEMAaX M IKOCUCTEMAxX C IMOMOUIBIO
palMOHAIbHOTO COOTHOIIEHUSI 3KOJOTMYECKUX KOMIIOHEHTOB JOCTHraercs JHOOo MyTeM HX
cOalaHCUPOBAHHOM JKCIUTyaTallid, B TOM YHCJIE UCKYCCTBEHHOTO yOaBleHUsl WM NPpHOaBICHUS
(ocymieHus, oOBOAHEHHS U T.II.), IUOO MyTeM TEPPUTOPHUAIBHO-3KOJOTHYECKON ONMTHUMH3ALUH,
MPUBOJALIEH K HEO0OX0UMOMY OanaHCy SKOJOTHMYECKUX KOMIIOHEHTOB. OUeHb pacrnpoCTpaHEHbI
MOMBITKM HW3MEHEHUH JIaHAMA()TOB C MOMOILBIO JOOABICHUS OTAEJIBHBIX HKOJIOIMUECKHX
KOMITOHEHTOB, 4allle BCETO BOJ (MppHramus, OCylIeHHe, MekOacceilHoBas mepedpocka BOJ
Mexay reorpadpuyeckuMu 30HaMM). B psge cioydaeB B paMkax OTHIEIbHBIX 3KOCHUCTEM C
IoMOmIbO 3TOro npueMa YyaAacTCd YIYUYIIHUTb XapaKTCPHUCTHUKHW BHOBb 06p3,3y}OIIII/IXC$I
MPUPOAHBIX KOMIUIEKCOB JUIsl X039 CTBEHHOM AESITEIbHOCTH U KU3HHU JIOJCH.

OnHako BBIXOJA 3@ Mpeaeibl PETHOHAIBHBIX 3KOCHUCTEM U IOPOTH PalMOHAIBHOIO
COOTHOILEHUSI SKOJOTHYECKUX KOMIIOHEHTOB OOBIYHO BEAET K KpaiHe TsDKEIbIM HKO0JIOTO-
SKOHOMHUYECKUM MocnencTBusiM. CreayerT y4uThIBaTh, YTO «HEIOCTATOYHOTO» M <«JIUIIHEr0»
KOJIMYECTBA JIFOOOT0 KOMIIOHEHTA B JII0OON €CTECTBEHHOM IKOCUCTEME HET U OBITh HE MOXKET (MX
M30BITOK WJIM HEIOCTAaTOK BO3HMKAeT, KaK MPaBWIJIO, MO BUHE 4YesoBeka). MckyccTBeHHOE
U3MEHEHHE KOMIIOHEHTHOTO COCTaBa BCerja BeleT K IIyOOKOW mepecTpoiKe HKOCUCTEM, B
JUIUTEJIbHOM HMHTEpBaje BPEMEHU OOBIUHO pa3pyIIMTENIbHOW, TaK KaK MOCTENEHHO HM3MEHEHHE
3TOr0 COCTaBa OXBAThIBAeT Bce Oosiee KpyHHbIE Mepapxuueckue skocucreMsl. [lo mepe pocra
nucbanaHca MEXAYy XO3SHCTBEHHOM JI€ATENIbHOCTBIO M YCIOBUSMM TPUPOJHOU Cpeibl
9KOJIOTMYECcKasl MepecTpoiika JenaeTcsi Bce Oojee COLMATbHO-3KOHOMUYECKH 3HauuMOM. Tak,
HCCYUIEHUE OTHAEIBbHOIO MOJS - MECTHAas HENPUATHOCTb JUISl CEJNbCKOIO XO034HCTBa; MaJeHue
YPOBHSI TPYHTOBBIX BOJ — JIOKaJlbHOE O€ACTBHE, MOTyILEe 3aXBaTUTh U MPOMBILUICHHOCTb;
clelnylollee 3aTeM OIYCThIHMBaHHE — peruoHajgbHas KartacTpoda, a MexdacceiiHOBOe
nepepacipeiesieHue CTOKa PEK MOXKET NMPUBECTH K KPYITHOMY PETHMOHAIBHOMY 3KOJIOTHYECKOMY
KOJUIAICy, T.€. HE YJIYYIIUTh IOJIOXKEHHE B MECTE€ MepeOpPOCKH B IKOCHCTEME—PELHUIIUEHTE U
PE3KO YXYAIIUTh €ro B JOHOPCKOM 3KOCHCTEME.

Tem He MeHee, MOKHO MPEANOIOKUTH, YTO MPHU NMEPEOPOCKE YACTH CTOKA CUOMPCKUX PEK
B ApanbCKoe MOpe «J100aBJIEHHE» MMEHHO HEJOCTAIOIIEro HaM 3KOJOIMYEeCKOro KOMIIOHEHTa
(kaHanma mepeOpPOCKH) MO3BOJIMT BOCIOJIHHUTH BOJHBIE PECYypChbl CaMOTO MOPs, MOCKOJBKY B
CpellHEeM TeueHUH AMyAapbu BOJA IMOYTH MOJHOCTbIO pa3OupaeTrcs Ha OpoLIeHHEe. DJTO He
MPOTUBOPEUHUT THIIOTE3E 00 ucTopun hopMUpoBaHuUs AeNbThl AMyIapbu [2].

4. UudopmanmoHHbIe OTPAHUYECHUS

OTH OrpaHNYEHUS] OCHOBAHBI HA MIPABHJIC HEONpeeneHHOCTH. [Ipu npoBeneHny akuuii mo
peoOpa3zoBaHUIO MPUPOBI BCETla HEIOCTATOYHO MH(POPMALIUU JIJIsl alPHOPHOTO CYKIEHUS 000
BCEX BO3MOXKHBIX pe3yJbTaTax OCYIIECTBIIEMOTO MeEponpusTus (0cOOEHHO B JaJeKou
nepcrektuBe). CBs3aHO 3TO C MCKIIOYUTEIBbHON CIIOXHOCTBIO NPHUPOJHBIX CHCTEM, HX
WH/MBHUYaJbHON YHUKAIBHOCTBIO U HEN30€KHOCTHIO LEMHBIX PEAKIMH MPUPOABI, HAIPaBICHHUE
KOTOPBIX HEPEAKO TPYAHO Mpeackazyemo. Uem Oosnbie Mbl UMeeM HHPOpMaLUU 00 3KOCHCTEME,
ee BHYTPEHHUX M BHEIIHUX CBA3SX, TeM OOJbIIE BEPOSTHOCTH NPHU €€ MpeoOpa3oBaHUM HE
HaHECTH yuepO Kak caMoil SKOCUCTEME, TaK U BCEHl HepapXUU SKOCUCTEM.

Pa3zmep skocHcTEMBI HE SBISETCS OCHOBOMOJIATAIOIIMM IIPU OINPEIEICHNN €€ BHEIIHUX U
BHYTPEHHUX CBsi3ei. DKOCHCTEMa MEHBIIMX pa3MepoB, HO C Pa3HOOOpa3HbIM OHOIIEHO30M,
aKTUBHBIM OOMEHOM BEIIECTB M SHEPTHEH, MOCTyNAIOIUX M3BHE, MOXKET OBITh Oosiee CI0NKHON
UL M3y4eHHs. OKOCHUCTeMa, 3aHMMalomas OoNbIIyI0 TEPPUTOPHIO, HO C 0Oojee CKyIHBIM
OMOIICHO30M, IPOIIE B M3y4YEeHUH (OYEBUAHO, K HEH OTHOCATCS 30HBI MIyCTHIHb M MOJYITyCTHIHb).
Pacnionaras nmonHo# nHpopmanuei 06 sKocucTemMax, ux (HPakTHUECKH MOKHO 3aMEHHUTH Ha Ooiee
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MPOAYKTUBHBIE KaK C JIaHJMIA(QTHBIX MO3WIUN (PKOJOTHYECKH OJIaromoiayyHbIX), TaK M C
MTO3ULIH XO35CTBEHHON IE€ATEIbHOCTH.

Wrak, onucanbl 4 orpaHu4YeHus: — JaHAMA(QTHO-ONOIOTHYECKUX «3aMPETa», CBSI3aHHBIX C
(bakTHUYeCKH NPOUCXOIAIIMM WJIM HIpearoyiaraéMblM — HEOJaronpusiTHBIM — BO3JEHCTBHEM
XO3SIICTBEHHOM JEATEIBHOCTH Ha CPEAY KU3HH.

MO’KHO BBIICIUTH TPU KPYMHbIE JIaHIIA(DTHBIE €AMHULIBL:

1. DxocucTeMsl:

- €CTECTBEHHBIE UJIU 3aII0BEIHBIC;

- CO CJIa0BIM aHTPOTIOTCHHBIM BO3JICHCTBUEM;

- CUJIBHO NMPeoOpa30BaHHbIE UJIM UCKYCCTBEHHBIE.

2 ArponeHo3bl.

3. YpOaHu3upoBaHHBIE TEPPUTOPUH.

Jns xaxaoit nanamadTHOW eIWHUIIBI XapakTepHa CBosA creruduka pa3BuTHs. Tem He
MEHEE, OHM HMEIOT OO0UIMEe 3aKOHOMEPHOCTH, HOCAILIUE YEpPThl €CTECTBEHHO-UCTOPUYECKHUX
3aKOHOB M OMNpEACNSIONINEe B3aMMOCBS3b OPTaHU3MOB (B TOM YHCJE YEJIOBEKa) CO CPEIOM.
HaunGonee BaXHBIM yCIOBHEM OJaronoiyqHOTO CYIIECTBOBAHHS YeJIOBEKa KaK OMOJIOTHYECKOTO
BHUJA SBIAECTCS MOIAEPKAaHUE SKOJIOTMYECKOTO PABHOBECUSI MEXAY OTIAEIbHBIMU KOMIIOHEHTaMHU
MIPUPOJHOM CpebI.

OCHOBHBIMU XapaKTEPUCTUKAMU 3KOCHCTEMBI MPHUHATO CUUTATh €€ YCTOMYMBOCTH U
HaJeKHOCTh — CBOMCTBA, CBSI3aHHBIE C COXPAaHEHMEM CTPYKTYpbl M (PYHKLIHOHAJIbHBIX
OCOOGHHOCTEH, a TaKXKe CO CIOCOOHOCTHIO JKOCHUCTEMBI OTHOCHUTEIBHO IOJIHO CaMOBOC-
CTaHABJIMBAaThC M caMoperyiupoBaThes. Mcxons W3 3TUX MOHATUH HpeasioKeHa cleayrouias
CTPYKTYpa COCTOSIHMM 3KOCHCTEM, KOTOpas OTpa)kaeT IOCJIEeNI0BaTEIbHOCTh NE€pexoaa oOT
YCTOWYHMBOTO (HAJIEKHOTO) COCTOSIHUS DKOCHUCTEM K KatacTpoduueckomy. [lepexom u3 oIHOTO
COCTOSIHMS B JIPYTO€ 3aBUCUT KaK OT aHTPOIIOT'€HHBIX, TAK U OT 3BOJIOLIMOHHBIX MPOLIECCOB.

B npemsioxeHHON CTpyKType paccMoTpeHbl mnepexoansle coctosHuss [ u II. Onu
03HAYyaloT, 4YTO IPHU OCTOPOKHOM BMENIATENILCTBE UEJIOBEKA B MPUPOHBIE MPOLECCHI («MATKOM»
yOpaBI€HUU MPUPOJOI) MOXKHO B ciydae | BEpPHYTbCS U3 MEPEXOAHOTO COCTOSHMS B
ycroiunBoe; B ciydae Il 3ToT ke mporecc moBTopsieTcs B ABe cTyneHu. llom «OydepHbIM
COCTOSIHUEM» 3[1eCh MOHMMAETCS MOAJAEPKAHHUE WM CO3/1aHME TaKUX SKOCHCTEM, KOTOpbIE
CIY>Kuiu Obl B KaUeCTBE CMSTYaIOIIMX MPHU MEPEX0Je COCTOSHUM PKOCHUCTEM U arpoleHO30B B
Oojee yxyAmeHHOe. JTO, MPEXJE BCETr0, CO3JaHUE JKOCHUCTEM, OJM3KHX K ECTECTBEHHBIM,
KOTOpBIE MOTYT CIIOCOOCTBOBATh BOCCTAHOBIIEHUIO MPUPOIHOTO paBHOBecud. [IpuMepom moxer
CIY’KUTb HCIIOJb30BAHUE arpoOMEIMOPATUBHBIX PACTEHUN IPU BOCCTAHOBJIIEHMM 3aCOJIEHHBIX
noyB. Crenyer OTMETUTb, YTO OOJBIIMHCTBO PpACTEHHUM, UMEIOIUX (UTOMEIHOPATUBHbBIE
CBOMCTBa, MOTYT OBITh TaK)K€ HMCIIOIB30BAHBI JJIsI XO3SMUCTBEHHBIX M (hapMalleBTHUECKUX Ieei
(BepOTI0KBST KOJIFOUKA, COJIOJKA OOBIKHOBEHHAS U T.1.).

Bropas kpynHas nangmadTHas eqUHUIA - arpOLICHO3bI, CO3/IaHHBIE C IIEJIbIO MOTYYCHHS
CEeJIBXO03MPOIYKIHMH. DTO PETYISIPHO MOANEPKUBAEMOE YEIOBEKOM OHOJIOTHYECKOE COOOIIECTBO,
oOranaroniee Majaoi HKOJIOTHUYECKON HAZIeKHOCTBIO, HO BBICOKOM YPOXKalHOCTHIO.

CocrosiHue Kak SKOCHCTEM, TaK W arpoleHo30B ¢opMmupyercs Ha 0a3e NPHUPOIHBIX
9KOJIOTUYECKUX KOMIIOHEHTOB: 3HEPIHH, BOJbl, NOYBOTPYHTOB, NPOAYLEHTOB, KOHCYMEHTOB,
PELyLEHTOB.

Boja kak oauH U3 9KOJOTMYECKUX KOMIIOHEHTOB MMEET OJUHAKOBO Ba)KHOE 3HAUEHUE U
JUISL DKOCHUCTEM, M arporeHo30B. Bo3Bpamaschk kK Kpu3ucy ApajabCKOTro MOps, CIIEyeT OTMETHUTb,
YTO BO3MOYXKEH KOMIIPOMHCC MEXAY MOJUTHUKON MCIOJIb30BAaHUS BOAHBIX PECYPCOB HA OPOILIEHUE
U COXpaHEHUEM D3KOJOTMYECKOTO OJaromnoiyyds Ha TEPPUTOPUU NEIbThl ApanbCKOro MOpS.
BoccraHoBieHne 3KocHCTEM AENbThl AMyAapbu, UX BHJIOBOTO pazHooOpa3us ¢iopsl U (ayHb
CBOJUTCS K CO3/IaHUIO U COXPAHEHUIO KOMIUIEKCa 03€p M CUCTEeMbI BeTsaH/10B. OO0beM BOJHBIX
pecypcoB, MOCTYyNAOIUX B AEIbTY PEKH, 3aBUCUT OT BOJHOCTU I0Jla U PEXKHMMa BOJOIOAAYH.
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O0beM BOJ, HCO6XOI[I/IMBII71 AJI MOAACPKAaHUA PUPOAHBIX KOMIIJICKCOB U O6BOI[HCHI/I$I JACIIbTHI,
cocrauster 4,6 M’/rox. Co3maHME CHCTEMBI «O3epa—BETNAHIAB JOIDKHO Oa3HpOBATHCA Ha
CyHIECTBYIOIIIEM penbede MecTHOCTH. EcTecTBeHHBbIC BIAJAMHBI M MOHUXKEHUS TPEAIoIaracTcs
COEJIMHUTBH MEXIy co0o0il mpoTrokamu. [Ipumepom sBisieTcst co3qaHHasi CUCTEMa 03€p-BETIAHI0B
Kapanap-Cynoube, koTopas OyJeT CImocOOCTBOBATh OOBOJHEHUIO MPHOPESIKHOW YacTh
ApalibcKOro MOpsi, BOCCTAHOBJICHUIO YHUKAJIbHBIX 9KOCUCTEM.

OddexkTuBHOE UCHOIB30BAHUE BOJHBIX PECYPCOB, JOCTHIKEHHME 3KOJIOIMYECKOTO
paBHOBECHUS 3aBHCUT OT HM3MEHEHMs KyJIbTypbl 3emiiefenus. TeM He MeHee, OnpeneleHHbIN
MOJIOKHUTENBHBIH 3()PEeKT MOKeT OBITh IMOJY4YeH INPU HCHOJB30BAHMHM BOJ C MOBBIIICHHOU
MUHepaln3anue.

Jliis aToro Tpedyercs:

- YYUTBIBATh HOHHBIE COCTABBI TOUBBI U OPOCUTEIBLHOM BOJIBI;

- TOAOUpPATh CENBXO3KYJIbTYpPhl, YCTOWYMBBIE K TIOJMBHOM BOJIE C TMOBBIIMICHHOMN
MUHEpaln3alei 1 3acCoICHHBIM MTOYBAX;

- INIAHUPOBATh BO3ACIIBIBAHUEC BUAOB CCIIBXO3KYJIbTYP B 3aBUCHUMOCTH OT UX HOTpC6HOCTI/I
B BOJIC.

JlocTnxeHne HanboJiee PalMOHAIBHOTO BapHaHTa SKOJOTHYECKOTO pPAaBHOBECUs OyIeT
CHOCOOCTBOBAaTh CO3JAHHMIO JIOJTOCPOYHOM MEpPCHEKTUBBl ISl Pa3BUTHUA  XO3AHCTBEHHOMH
NEATeILHOCTH YEJIOBEKA U COXPAHECHUIO OJIarONMPUATHBIX YCIOBUM )KU3HH JIFOICH.

JIMTEPATYPA.

1. Antynun I'.C. Dxonorust BOZHOTo X03sicTBa (KpaTKas sHIuKIoneaus). - M., 1994. -
224 c.

2. ITankoB M.A. MennopatuBHoe nouBosegenue. — TamkenT: Ykurysuu, 1974. — 410 c.

3. Peitmepc H.®. Ilpupononons3oBanue. - M.: Msicab, 1990. - 628 c.

VeroiiunBoe | g w Heycroitunsoe INepexonHoe - | o
»| TlepexonHoe neppoe | <€ I UTHYECKOE [ Karactpo duueck oe
cocTostHMe pexon P g COCTOSHHE ik BIOpOE K
A A
YeroiturBoe YeroiurBoe
Byhepnoe Hcroaemoe COCTOSHIG CoCOsE

Puc. CtpykTypa COCTOSTHUI SKOCUCTEM
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VJIK 581.5

WEPAPXUA NAHAOWA®TOB AnA CTABUITU3ALIMK COCTOAHUA
9KOCUCTEM B BACCEUHE P. AMYOAPbA

depmosin T.A., Hukonaenko B.A.
(CAHUHNPU um.B.J1.2Kypuna)

[IpeoOpa3oBaHre MPUPOAHBIX TeorpaUUecKUX KOMIUIEKCOB OCYIIECTBISIETCS C IEIbIO
yBEJIMUYEHUS MX OMOJOTHYECKOW MPOJYKTUBHOCTH WM XO3SHCTBEHHOM MPOU3BOIUTEIBHOCTH.
CrnencTBueM 3TOTO SIBISETCS HApYyLIEHUE IKOJIOTHYECKOTO paBHOBECHS.

B3aumocBs3u MPUPOAHBIX OOBEKTOB M UEJIOBEYECKOro OOIIeCTBAa KpalHE CII0XKHBI,
MHOTOTpPaHHbl U JI0 HACTOALIEro BpeMEHHM cilabo u3ydeHbl. OAHOM W3 BaKHEHIIMX MpoOieM
ABIIIETCS OlpeaeseHne (yHKIHOHAIBHOIO CONMOJYMHEHHUS MPHUPOAHBIX CHCTEM M YCIOBHI HX
YCTOMYMBOTO Pa3BUTHS.

[TocTpoenne wuepapxuu daHAMAPTOB TOTO HIM HHOTO peruoHa (B JaHHOM Ciyyae
OacceitHa p. Amynaapesi) HEOOXOAMMO IJsi pa3padOTKH CTPYKTYPHI M METOJOB YIIPABICHUS
npuponoil. BelneneHue naHaaQTHBIX €OUHUL] Pa3HbIX YpPOBHEH MO3BOJSAET OIpPEAETIUTh
BO3MOKHOCTh INpeoOpa3oBaHUs NPUPOIAHBIX OOBEKTOB Ha OMNpelIeJeHHOM Jrtane 0e3
9KCTPEMaJIbHO OTPHULATENIbHBIX MOCIEACTBUN. YTpaBieHUE NPUPOJON 3aBUCUT, B IEPBYIO
ouepenb, OT HAIW4YUS WHPOPMALUU O COCTOSHUHM TPUPOTHOTO OOBEKTA, B3aMMOCBSI3U U
B3aMMHOM BJIMSSHMM OTJENbHBIX KOMIOHEHTOB 3kocucTeM. OueBHIHA HEOOXOAUMOCTh
MPOTHO3UPOBAHUS HKOJIOTHYECKONW CUTyallMd Ha OMMKaWIIUN M OTAANCHHBIA MEPHOJ] BPEMEHHU
IIpY BMEIIATEIbCTBE YEJIOBEKA B MPUPOHBIE Teorpauueckue KOMIJIEKCHI.

ConomynHEeHHE TPUPOIHBIX CHCTEM OCHOBAaHO HAa KapTOrpamueckoM BBISIBICHUU HX
npocTpaHcTBeHHON Mo3aukH (1). Bompocsl nepapxuu 3xocucteM ciabo pa3padoTaHbl, HO UMEIOT
OOJBIIYI0 BAXXHOCTh JJIsI pELICHUS MpoOJjeM MPUPOIOINOIb30BaHUSA. DKOCHUCTEMBI SIBISIIOTCS
(YyHKIMOHAIBHO-CTPYKTYPHBIMHM  sl4€HKaMHM TNPUPOJBI, HAa KOTOpBIE BO3JEHCTBYET UEJOBEK,
M03TOMY ONpEJEICHHE CTPYKTYPHOU 3aBHCHMOCTU 3KOCHCTEM KaK KOMIIOHEHTOB JIaHIIIAa(TOB
aKTyaJIbHO JJI IPAaKTUYECKOH J1eATEIbHOCTH.

KommnonenTsl naHamadTa pasHOrO YPOBHSA  SABIAIOTCS  DJIEMEHTaMH  CTPYKTYpbI
reocucreMsl. [loHsATHE «reocucTemMa» BKIIOYAaeT B ce0s HKOCUCTEMY pa3iIUYHbIX YPOBHEH H
TEPPUTOPUATHLHO-TIPOU3BOICTBEHHBIN KOMIUIEKC, OOYCIIOBIEHHBIM HalU4YHEeM MPUPOJIHBIX U
TPYIOBBIX pecypcoB. B naHHOM cilydae pernoHasibHas reocucreMa (peruoHaJbHBIM ypOBEHb
UepapxuM) B CWIYy DPACIOJIOXKEHHUS B NMPOCTPAHCTBE U MPUPOJHONW crenu(pUKH IMpeacTaBlieHa
Cpenneit Asmeit. Cpennsisi A3usi pacrosokeHa B OMNPEACICHHOM TeorpauyeckoMm mosice —
apuJIHOM 30HE, CO CBOMCTBEHHBIMU € KIMMATHUYECKHUMH U JaHAMA(THEIMA OCOOCHHOCTSIMHU.

B kauectBe cremyromed CTPYKTypHOW eAWMHUIBI JaHAIAQTHON HepapXwH BBIACICHA
npupojaHas 30Ha. llpupogHas 30Ha MO NpU3HAKY, NPEXKIAE BCEro, Pa3MEpPHOCTH 3JIEMEHTa
npencraBieHa 0acceitHoM p. Amynapesa. B cunmy reorpadudeckoro pacmonokeHus OacceiH p.
AMyJapbsi A€IUTCS Ha TOPHYIO M PaBHUHHYIO yacTu. Kaxpas u3 3THMX 4yacTell MMEET, B CBOIO
ouepeib, KIMMaTH4YeCKUe, JJaHAAQTHBIE U COLIMATIbHBIE OCOOEHHOCTH, YaCTO PE3KO pa3HALIUECs
MEXIy CO00ii.

Crnenyromumu 3J€MEHTaMH HEpapXuu TIeo- U THUIPOCUCTEM BBIOpAJIM CTOYHBIE U
O6eccTouHble OacceiHbl peK, PacloI0KEHHBIX B OacceiiHe AMynapbu, MOILTHEHIIEH CTOK KOTOPO#
dopmupyercs 3a cyeT BOJ OJTHX OacceilHOB. B3auMoCBsA3b C JApyrUMH HPUPOAHBIMHU
KOMIIOHEHTAMH JA€T LIEJIOCTHYIO CTPYKTYPY aHHOW MECTHOCTH.

l'oprass wacTe THApPOCHUCTEMBI TIpeJCcTaBieHa OacceitHamu pek Baxm, IIsHmK,
Kadupuuran; paBHuHHas yacTb — OacceiiHamu pek 3apadan, Cypxanmapbs, Kamkanapes u
JIOJTMHOU p. AMyaapbs.
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Crnenyromeit 0ojiee «MEJIKOW» HMEPapXUUYSCKOW CIMHHICH SBISIIOTCS JaHamadTHbIC
npoBuHUUU. [lerneHue anemMeHTOB NaHAMA(THBIX MPOBUHIMUN MO OacceiiHaM peK MPOBOAMIH
UCXOJSl U3 MPUPOIHBIX O0BEKTOB (0a3MCHI, CTEIb, JACIbTa) U reorpadudecKoil HampaBIeHHOCTH
(ceBepHas, 10KHAS 4acTh U T.1.).

JKuBoii 4acThIO TEOCHUCTEMBI SIBISIIOTCSL SKOCUCTEMBI, UMEIOIIIE CBOIO Hepapxuto. JIro0yro
Y3 BBIIIEHA3BAHHBIX MIPUPOJHBIX €UHUIl MOKHO TaK)Ke paccMaTPHUBATh KaK 3KOCHUCTEMY pa3HOM
IIPOCTPAHCTBEHHOW NPOTSKEHHOCTH. B NaHHOM HepapXuuM 3KOCHUCTEMBI PACCMOTPEHBI Kak
COCTaBHBIE YacTH JIaHAMA(THBIX MPOBHHIIMN M TPEACTABICHBI CPEAOM OOUTAHUS >KUBBIX
OpPraHu3MOB CYIIH (9KOCHUCTEMBI ITyCTHIHb U MPOY.) ¥ BOJHBIX 00BEKTOB (CHCTEMBI PEK U 03€eD).
Jns GacceitHa p. AMyaapbs HamMu pa3paboTaHa uepapxus JaHamadToB, BKIOYaromias B ceds
KOMITOHCHTBI CyIIIH ¥ BOJHBIX 00BEKTOB (puc. 1).

OCHOBHON XapaKTEPUCTUKOW SKOCHCTEMBI SBISIETCS €€ YCTOMYMBOCTb, IMOJ KOTOPOH
MO/IPa3yMeEBAIOT CIIOCOOHOCTh MPOTUBOCTOSTH MPOTIOPIIHOHATBEHOM IO BEIMYMHE CHIIE BHEITHETO
BO3/eicTBUSA. HeycTOWYMBOCTh KOCHUCTEMBI — HECOOTBETCTBEHHO OOJBINON €€ OTKIMK Ha
OTHOCHTENIbHO ciaboe BozxaeciicTBue (2). [lpu ycwieHWM BO3ASHCTBUS Ha JKOCHUCTEMY €€
HEYCTONYMBOE COCTOSHHE MEPEXOIUT B KpUTHUECKOE. B ciydyae HEBO3ZMOKHOCTH MOJAIEPKAHUS
9KOCHCTEMBI B YCTOWYMBOM COCTOSIHHHM W BBIBOJA €€ M3 KPUTHUYECKOTO COCTOSIHUS HACTyIaeT
JKOoJoTHYeckas katacTpoda (IKOJIOTHYECKUNM KPHU3HC). DKOJIOTHYECKHM KpU3HC OoOpaTuM, U
9KOCUCTEMa, XOTSI M TEpsSieT CBOM IEepPBOHAYAJIbHBICE CBOWCTBA, BOCCTAHABIMBAECT CBOU
JUHAMHUYecKHue KauecTBa. [Ipu KpU3HMCHOM COCTOSIHUHM MPUPOIHBIX 0OHEKTOB YETIOBEK BHICTYIAET
AKTHBHO JICHCTBYIOIICH CTOPOHOM, MPH KaTaCTPO(YHUUECKUX COCTOSHUSAX YEIOBEK - BBIHYKICHHO
MaccuBHAas, CTpaJaroias CTOPOHa.

MHoroyieTHHe WCCIIEOBaHUS B JEIbTe p. AMylnapbs TOKa3ajid, 4YTO CTENEHb
YCTOMYMBOCTH UMEIOIIUXCSA 37I€Ch KOCHUCTEM 3aBUCHUT OT HAJIMYUSA WM OTCYTCTBHS BOJIBI. s
MOJAJIEPKAHUS DKOJOTHMYECKOTO paBHOBECHs JaHAmMA(TOB B JenbTe peKu HeoOxoauma
cucTeMaThueckas BOJOIMOAa4a B 03epa U 3aTOIUICHHbIE TeppuTOopu (BeTiaanabl). OueBUAHO, UTO
CTAaOMJIBHBIMH CJIEIYeT CYMTATh 03€pa M BETIAHIbI, COXPAHSIONIME CBOIO IUIOMIATL MPU HU3KOH
roJI0BOM BOAHOHN oOecmedeHHOCTH. B rojwsl cpelHedl W BBICOKOW BOJHOCTH IUIONIAAbL O3€p H
BETJIAH/0B PACIIMPSETCS, HO TOJBKO Ha IMEPHOJ JAHHOW BOJOOOECHEYEHHOCTH (TIOCTYIUICHHE
BOJIbI B ACNBTY MpHU 5 %-HOM BOL00OECTICHEHHOCTH COCTABIISIET 2 KM3).

Y CTONYMBBIMU PKOCUCTEMAaMHU JCIBTHI CIEAYET CUUTATh IKOCUCTEMBI, COXPAHSIONINE CBOEC
pasHooOpa3ue Quopsl U (ayHbl NPU HATUYUM BOABI B MasloBOAHBIE TOAbl (90-95%-Has
BOJIOOOECIIEUCHHOCTh Ioja).

Ha ocnoBanmm wHatypubix wuccinenoBanuii (I'pomeiko K.B., Hwukomaenko B.A.),
MPOBEJACHHBIX B ManoBOoAHBINA rof (2001 1.) 1 B roa co cpenHeit BogoodecnedeHHOCTHIO (2002
T.), OIPEACICHBI YKOCUCTEMBI BOJIHBIX 00BEKTOB U MPUOPEKHBIX 30H (3€MEJIbHBIX 00BEKTOB), KaK
COXpaHSIOIINE CBOU JUHAMUYECKHE KAaueCTBa, TaK U TEPSIOIIUE CBOK YCTONYHMBOCTH (TabiuIa
1).

[Ipu HOpManmu3amuu BOJOMOAAYM U TPOBEACHUU PA3NTHYHBIX (PUTOMEPONPUATUN
YCTOMYMBOCTh 3KOCHUCTEM MOKET CTAOMIM3UPOBATHCS, YTO OKAXKET B LIEJIOM IOJOKHUTEIbHOE
BIIUSSHUE U HAa COCTOSHUE NPHUPOIHBIX OOBEKTOB KaK TAKOBBIX, W KaK Ha Cpely OOUTaHUA
yenoBeka. CtaOuiau3anus COCTOSHUSI SKOCHCTEM, B CBOIO OuU€pellb, BBI3OBET IMOJOKHUTEIbHbIE
CABUTH B 0OoJjiee KPYMHBIX JaHIMA(THBIX EIMHHIIAX, YTO OTBEYAET OJHOMY M3 OCHOBHBIX
3aKOHOB JKOJIOTUHU - «BCE CBSI3aAHO CO BCEM.

JINTEPATYPA:

1. CouaBa B.b. Beenenue B yuenue o reocucteMax. - Hopocubupck: Hayka, 1978. - 319 c.
2. Peiimepc H.®@. ITpupononons3osanue. - M: Meicib, 1990. - 628 c.
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Tabnuna 1. Knaccudukanmst cucteMsl 03ep U BETIAHAOB B JIeIbTe AMYJapbH 110

MPU3HAKY YCTOMYMBOCTH

Hassanue o0bexTa

CocTosiHME BOAHOIO 00BEKTA

CocTosgHue
TIPUOPEIKHON 30HBI

Kapanmxapckast cuctema osep
O3. Mamankyns Heycroliuusoe Ycroitunsoe
03. XomxKaKkyib [lepexonHoe VYcroituuBoe
O3. npMeHKy b Heycroiiuusoe Ycroitunsoe
Betnann Cynouse

03. Akymima HeycroiiunBoe HeycroiiunBoe
O3.Taiinbt Ycroituusoe -
O3.Kaparepenn VYcroitunBoe -

O3. bernyna-Ainux HeycroitunBoe -

O3. bonpioe Cynoube HeycroiiuuBoe Heycroiunsoe

(ro>kHas 4acTh)

HcToynuk nuranus

Konnexrop KKC YcroitunBoe -

Komnnexrop I'K Heycroliuusoe Ycroitunsoe
Konnexrop CynounHckuii HeycroiiuuBoe VYcroitunBoe
Axn0Oanickuil 3aJIMB HeycroituuBoe -

My#HaKCKU 3auB ITepexonnoe ITepexonnoe
Pr16aunii 3anus YCTOﬁqHBer(B Hanbosee VYcroitunsoe

yIayOJIeHHOW YacTH)

03. Capsibac VYcroliunBoe YcroiiunBoe
03. Maknankyib HeycroituuBoe YcroitunBoe
MexaypedeHCKoe BOJOXPaHUIIHILE Heycroiiuusoe Ycroitunsoe
Kunteipbackuit 3a1mB HeycroiiunBoe -

Konnexrop KC-1 HeycroiiuuBoe VYcroitunBoe
Komnexrop KC-3 Ycroitunsoe Ycroitunsoe
Komnexrop KC-4 HeycroiiunBoe YcroitauBoe
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UEPAPXUSA JJAHAIIA®TOB B BACCEMHE P. AMYJIAPBS
Pernonaneublii ypoBenb Llentpanbhast Aszus [eorpadguueckuii mosc apumHas 30Ha

HHPUPOAHAS JJAHAUIA®THBIE _

v

o y P. Axnapes
anfvili?::np' bacc. p. Baxm
Bacc. p. [T mx P. Kapamapest
C
amaprarciad c-B Huankonb
byxapckuii oazuc
DKOCHUCTEMBI ITyCTbIHb

Topnas gacTs
p bacc. p. Kapupuuran
Kapaxymckuii oasuc
ComoHuaku

Bepxoswa Cypxannapbu

CesepHast 4acTh

Bacc. p. 3epapian

Husosbst Cypxangapbu

PaBHuHHasg yacTh
IO nast yacTh

)

bacc. p. Cypxanmapbs

[lepabanckas cremb

KapumHckas crenb

X
bacc. p. Kamkanapbs
JlonuHa p.Amynapbu

Jensra p. AMynapbu
03. JleHruskyus,
3anagHas yacTb p-I'yzapnapbs
LlenrpanpHas yacTb C -ma o3ep Cyznoube,
Kapamxap, Xomxkakyib,
BocTounas gactb Mamxakyib
Mex aypeube

Jbxentsibac, [layTkyis,c -Ma 03ep

Kokun s

i
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YK 626.8:621.3.78

MATEMATUYECKAA MOAEJNTb AMHAMUYECKUX NMPOLIECCOB
KAHAJA CYEHIIN

Kymamyparos JL.K..
(Kapakanmakckuii ['oc.YHuBepcuret um. bepnaxa, acnupantr CAHUMPU um.B. /1. XKypuna)

B nocnennue roasl ©3MeHEHUE BOAHOCTH OCHOBHOM peku Kapakannakcrana - AMyaapbsu
- 000CHOBBIBa€T HEOOXOAMMOCTh COBEPIIEHCTBOBAHUS YIIPABJICHHs €10 U JPYTUMHU BOJOXO3SM-
CTBEHHBIMH O00BEKTaMHM (YYaCTKM pPEK W KaHaJOB) JJs T[OBBIIIEHUS HAJIEKHOCTHU
BO/1000€CIIeYeHHs CENbCKOro X03siicTBa pecnyoauku. OIMH U3 MyTel COBEPIICHCTBOBAHUS - 3TO
WCIOJb30BAHUE IS PELICHUs] pa3IMYHBbIX 3a/Jad YIpaBICHUS COBPEMEHHBIX METOJIOB,
OCHOBaHHBIX Ha MAaTEMAaTHYECKUX MOJENAX, aIrOPUTMAx M KOMIBIOTEPHBIX IPOTrpaMMax.
Peanusanus storo obecnedyuT 3PQPEeKTUBHOE pacHpeiesieHUe M3MEHUYUBBIX BOJHBIX PECYpPCOB
MEX/1y NOTPEOUTENIMU C MUHUMAIbHBIMU HENIPOU3BOIUTENbHBIMU OTEPSMU.

JUis pemieHus 3anad MOJCIHUPOBAHHS BOJOpACIpeeNieHUusT Heo0XoauMo pa3paboTaTh
HOBBIE aJ€KBaTHbIE MaTEMaTHYECKHE MOJEIH BOJOXO3IMCTBEHHBIX OOBEKTOB, a TaKxKe
QIrOPUTMBl U MpPOTPaMMHBIE MOAYJIM MJid KoMIbloTepoB. Ilpum 3TOM crieayer yduThIBaTh
0COOEHHOCTH BOJOXO35HCTBEHHBIX OOBEKTOB, K KOTOPBIM OTHOCSTCS:

- (YHKIMOHHpOBaHHE HAa OOBEKTAX PA3IUYHBIX MEPErOPAKUBAIONINX U BOJ03200PHBIX

TUAPOTEXHUYECKUX COOPYKEHUM;

- HE0OXOIUMOCTh yueTa JIMHAMHKHU MEPEXOIHBIX MPOLECCOB B 00BEKTAX;

- pacrpeneseHHOCTb IapaMeTpOB 0ObEKTOB BO BpEMEHHU U MPOCTPAHCTBE.

OTH 0COOCHHOCTH CO3AI0T CYIIECTBEHHBIE TPYIHOCTH IPH pa3pabOTKe MaTeMaTHYECKUX
MojieNIel U aNrOPUTMOB MOJIETUPOBAHUS BOJIOX03SIMCTBEHHBIX OOBEKTOB B PA3IMUHBIX YCIOBHIX
BOJ000€CIIEYEHHOCTH.

MareMaruueckass MOJEJIb YydacTKa KaHajla OIMCBIBAETCS OJHOMEPHOM CHCTEMOU
ypaBHeHuil CeH-BeHaHa 11 HEyCTaHOBHUBLIErOCs JIBH)KEHHMS BOJABI B OTKPBITHIX pyciax. Ha
puc.l mnpuBeneHa JNMHEHHAs CXeMa YYacTKOB HPPUTALMOHHOW cucTeMbl «CyeHnm», Tne
MI0Ka3aHbl OCHOBHBIE MEPErOPAKMUBAIOIINE COOPYKEHHSI M BOAOBBINIYCKH. MarucrpaiabHas 4acThb
cucteMbl «CyeHIN» COCTOUT U3 6-U TUAPOTEXHUYECKUX COOPYKEHUH U 6-U y4acTKOB kaHana. Ha
ydacTKax KaHajla, UMEIOUIUX pa3Hble THPABINYECKHE MapaMeTphbl, pacrnoysokeHo 31 OCHOBHBIX
Bo03a0opa u ecth nputok oT Taxwmartamckoi ['POC. YyacTku uppuUranMoOHHON CHCTEMBbI
CBSI3aHbl MEXJy COOON T'MIPOTEXHUYECKUMHU COOPYKEHUSIMH C IUNIOCKMMH 3aTBOpaMH. PexnuMbl
HCTEUYEHNU NEPErOpakMBAIOLINX COOPYKEHUH - B OCHOBHOM 3aTOIUICHHBIE U 3aBUCST OT YPOBHEU
BOJBI BEPXHETO0 M HIKHETO Obe(OB, a TaKXKe OTKPBITHS 3aTBOPOB THIAPOTEXHUYECKUX
coopykenuii [1].

CocrosiHHE yuyacTKa MAarucTpajJibHOIO KaHaja XapaKTepus3yeTcsl HEYCTaHOBHMBIIMMCS
TEYEeHHEM BOJbl M ONHUCHIBaeTCs cucrteMoil nuddepeHnmanbHbix ypaBHeHMH CeH-Benana B
(hopme 3aKOHOB COXpaHCHHUS:

821. 8Ql. .
5T ox, 11 M
0 0 2 0
1 6Qi+2ani T A i
g8w; t X; ¢; axi
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. 1 aCDl V; Q?i‘QZi
=|i.+— —- .
! B ; axl. c; K2
h. = const !
3nech
0.
v, = ;l., ¢; = ;
l
Qi=Qi(xi ,t) —pacxon BOJBI;
zi=Zi(Xi, t) — opauHaTa cBOOOAHOM MOBEPXHOCTH;
g — IpaBUTAllMOHHAs [TOCTOSTHHAS;
it — YKJIOH JIHa;
Bi=Bi (zj) — NIMPUHA MOTOKA I10 MMOBEPXHOCTH KUBOTO CEUYCHHUS;
0=0; (z) — IUIOIIA/b KUBOTO CEUCHHUS MMOTOKA;
ci=ci (z) — CKOPOCTb PacHpOCTPaHEHHUs MaJIbIX BOJIH;
gi=qi(Xi, t)  — OOKOBBIE MPUTOKHU MU OTTOKH YYACTKOB;
Ki=K; (z) — MOJYJIb Pacxoja.

Bomo3abopel Ha ydacTKax KaHaja SBJSIIOTCS COCPEIOTOYCHHBIMH OTTOKAMU B TOYKHU
BOZJ03a00pa.

HubdepeHnuanpable ypaBHEHUS B YaCTHBIX MPOHW3BOJIHBIX TUNEPOOTUYICCKOTO THIIA B
cucteMe (2)-(3) ecTb ypaBHEHHS COXPAHEHHUSI MAaCChl M UMITYJIbCa TOTOKA U MPEACTABISAIOT CO00M
MaTeMaTHYECKYIO MOJICTh HEYCTAaHOBUBIIETOCS JBUKEHHUS BOJIBI HA YU4aCTKE OTKPBITOTO KaHaja.

B kadectBe QyHKIUM, ONpeNeAIOMIUX TEUCHHE, 3/1eCh BRIOpaHbl pacxod Boabl Q (X, t) u
opauHaTta cBOOOAHOM mMOBEpXHOCTH 7z (Xi, t) . He3aBUCUMBIMM TE€pEMEHHBIMHU SIBISIOTCS
MpoaojbHAs KOOpJIMHATa X; U Bpems t. Pycrno kanama 3amaérca opauHaTod nHa Zo (Xi) U
IMIUPUHOM €ro TOTIePEeUHoro ceueHus B; (Xj, t) Ha paccTostHUY z; (110 BEPTUKAJIN) OT JTHA PyCJIa.

Torna:

- rryouHa rmotoka: h; (xj, t) =z; (xi, t)-zoi (Xi);

- TJI0IIA b MTONIEPEYHOr0 CEYSHUS MOTOKA: ®; (Xj, hi) = foh Bi (xi, zi) dz;;

- CpeaHsisi CKOPOCTh TedeHus: Vi=Qi/m;;

- CKOPOCTb PAcIIPOCTPAHEHUS MAJIBIX BOJH: Ci=+/g®;/ B, ;

- YKIIOH AHA: 1;=—dZi/dX; .
Monynes pacxoma Ki(xj, zi) XapakTepu3yeT BEIMYUHY CHJI TPEHHS U OMNPEICISETCS IO
caenytomen Gpopmyie:

Ki =, -Cl. /Rl., )
rjae
R;  — runpaBnauueckuit paguyc pycna;
Xi — CMOYEHHBII EPUMETP pycia;
Ci  —xoadpdunuent llesun.

Jna onpenenenust kodpdurnuenta Ille3n cymecTByeT menas cepus SMIHUPUUYECKUX
dbopmyn [1]. B kauecTBe 01HOM M3 HUX MOXKET OBITH IpuHATa hopmysa [1aBinoBckoro:
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C, = nliRl.y,-, y; =25 [n; =013 0,75\/171.(\/?1.— o,lj, 3)

riue
n —K03((HUIMEHT MIEPOXOBATOCTH KaHAA.

Xapakrepuctuueckas popma ypaBHeHuit (2)-(3) umeer BuA:

0 0 82 82
8Qtl+(v +c)£—B(v +c) +(v+ ) =
‘ ‘ ’ 4)
:((pi )gw —(Vl.+C)q
i
rie
' 1 aa)l. v, 2
PiT1% "B | ox, c.
l l hi = const l

Jlnst MoaenupoBaHUsl COCTOSIHUSA OOBEKTa Ha OCHOBE MaTeMaTudeckor monenu (2)-(3)
HE0O0X0aUMO 3aJaTh HAaYalbHbIC W TPAHUYHBIC YCIOBUS C I[EJbI0 OMUCAHUS 00JIACTH pEelICHUs
ypaBHeHUU [2]. JIJIsi YUCIEHHOTO PEIICHUs STHX KpaeBbIX 3a7ad yJOOHO 3amucaTh CHUCTEMY
ypaBHEHUI B XapakTepuctuueckoit popme [3].

Xapaktepuctuiyeckass QGopma 3amucH Ui OCHOBHOM CHCTEMBl MAaTPUYHBIX
ypaBHEHUI UMEET BU:

8U oU .
S;—=t+A;S —1 :F.(U.,K.,t) (5)
ot 8xl. 1Yo
rie
1 —B.(v. +c 0.
S. = Lt . UL =| L}
I |1 -B.\v.-c l Z.
l l
(6)
Vi ¢ 0 ' ‘Q ‘
Y=o T I e VRS
1 1 l
HauasbHble yCI0BUS 3aaI0TCSI B BHJIE:
Zi(xi’o):ZOi(xi)’ Qi(xi’o):QOi(xi) (7)

rae Qo (x), Zo(X )- U3BeCTHbIC (PYHKIUU.

['paHuYHbBIE YCIIOBHS B TOYKAX 3aIMCHIBAIOTCS CIEAYIONIMM 00pa3oM.

Jlns y4acTka-1 3TH YCJIOBHSI 3allMCHIBAIOTCS B BHJE BBIPAKEHHUS [JIsI pacxoia BOJBI
roJIOBHOTO coopykeHus K. «Cyennu» u [1C-1:
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0,(0,0) = wa,()\2g|z (1) - 2,(0,9)]

8
O(1,0) = paax (328 2,1, = 2,(0.9)] ++,(1) + 4, (1) ®
rae
T8 — ko3 urueHT pacxoaa;
a(t) — BpeMsl OTKpbITHUS 3aTBOPA;
2,(0) — OTMETKa YPOBHS BOJIbI B CTBOPE BO03a00pa rOJIOBHOTO
coopyxkeHus K. «CyeHnmmy;
15 — ko3 urueHT pacxoaa;
a(t) — BpeMs oTKpbITus 3aTBOpa [1C-1;
71(0, t) m (13, t) — OTMETKH YPOBHS BOJIbI B Hayaje 1 KOHIE yJacTka 1;
qi(t) — pacxoJ BOJbI TOJOBHOTO coopykenus K. «Illymanaiiy;
qQa(t) — pacxoJl BOBI TOJIOBHOT'O COOPYKECHHUS K.« YIJIKEH Kar.

Jlist ydacTKa-2 — aHaJIOTMYHO BBIPAKEHUIO JJIS1 PACcX0/a BOABI TOJOBHOTO COOPYIKEHHUS K.
«lITapannenpHblii» M pacXOJHOM XAapaKTEPUCTHKH B CTBOPE CIMSHMSA y4acTKa KaHalla C K.
«Cyennm»:

0,(0,1) = ya, (12|22 (6) - 2,(0,1)]

)
0,(,,0) = f(z,(1,,0)

rue

U3 — ko3 puIueHT pacxona;
as(t) — BpeMs OTKPBITHUS 3aTBODA;
2%5(t) — OTMETKa ypOBHA BOJIbL B CTBOPE B0/103200pa TOJIOBHOI'O COOPYKEHUS
K. «llapannensHbIiy;
75(0, t) m z5(I, t)  — OTMETKHM ypOBHS BOJBI B Hauajie U KOHIIE y4acTKa-2;
Bzl pacxonHas XxapaktepucTuka K. «llapamienbHblil» B cTBOpe ero
cnusiHus ¢ K. « CyeHam».

t)

Jlnst yyacTka-3 IpaHMYHBIE YCJIOBHSI 3alIMCHIBAIOTCS B BMJIE BBIpaXKEHHUS ISl pacxoja
Boabl B [IC-1 u [1C-2 ¢ yuetom nputoka pacxoaa u3 K. «IlapanienbHblii»:

0,(0,7) = pya, (t)\/Zg[Zl (,,0) -z, (O,t)] +0,(,,1)

10

0, (l;,1) = psa; (t)\/Zg[Z3 (13,1) = z,(0, t)] +q;(1) +q,()+0,(0,0) (10
rjae

o — KO3 UIIUEHT pacxo/a;

as(t) — Bpemst OTKpbITHs 3aTBOpa [1C-1;
zi(0, t) m z(1;, t) — OTMETKH YPOBHS BOJbI B HAYaJIC M KOHIIE y4acTKa-i;

s — k03¢ duIMEHT pacxo/a;

as(t) — BpeMs oTKpbITus 3aTBOpa 11C-2;

qs(t) — pacxo/ BOABI TOJIOBHOTO COOPYXKEHHS K. «Mail xamy;

qa(t) — pacxoa BoAbl K. « ONTUHKYI»;

Q4(0, t) — pacxoJ BoAbl B Hauane ydyacTka-4 min K. « KuHIuK-y35K».
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Jlnst yuacTka- 4 - aHaJOTUYHO BbIpa)keHMIO 11t pacxoaa Boabl B [1C-2 u TIC-3:

0,(0,0) = ugas()2glz, (1;,0) - 2,(0,0)],

11
0,(,,0) = ya, (t)\/2g[24(14,l‘) -z (t)] +q5(1) +q5() + g, (1), =
rjae
s — k02 dUIMEHT pacxo/a;
as(t) — BpeMs oTKpbITus 3aTBopa 11C-1;
zi(0,t) m zj(l;, t) — OTMETKHM ypOBHS BOJBI B HaYaJie U KOHIIC y4acTKa-i;

7 — ko3 uiueHT pacxonaa;

as(t) — BpeMs OTKpbITus 3aTBOpa 11C-2;

U6 — ko3 puIueHT pacxoaa;

a() — BpeMs OTKPBITHSI 3aTBOPa TOJOBHOTO COOPYX eHUS K .«KuHIuK-
Y3IK»;

17 — K02 dUIMEHT pacxo/a;

as(t) — BpeMsl OTKPBITHs 3aTBOpa MEPETOPaXKUBAIOIIETO COOPYKEHHUS K.
«KnHAuK-y35K»;

a4 (t) — pacxo]l BOJbI, TIOCTyMaIIe Ha BTOpPOH ydacTok K. «KuHIuk-
V3K,

gs(t) — pacxoj BoAbl K. « TUKY34K»

qs(t) — pacxoa Bofsl K. «KusiT->xkaprany.

Jlnst yyacTka-5 - aHaJOTUYHO BbIpakeHMIO 11t pacxoaa Boabl B [1C-2 u [1C-4:

05 (0,1) = pryay (1)\2g]z, (1, 1) — 25(0,0)],

(12)
05 (Us,1) = gy (2825 (15,1) = 2 (0,0 + g (1) + 45 (1) + ¢, (0),

rje
s — ko3 purueHT pacxonaa;
ag(t) — Bpemst OTKpbITHS 3aTBOpa [1C-2;

zi(0, t) m z(l;, t) — oTMEeTKM ypOBHS BOJbI B HA4YaJIe M KOHIIE yUacTKa-i;

Lo — k03¢ duIMEHT pacxo/a;
ao(t) — BpeMs OTKpbITus 3aTBOpa 11C—4;
qs(t) — pacxoa Bofsl K. «Hypmyxammany;
qo(t) — pacxon BoAsl K. «bupimk»
qio(t)  — pacxon Boubl K. «PaBmrany

Jna ydyacTka-6 — aHaJIOTUYHO BhIpaKeHHIO 11 pacxoja Boasl B [1C-4 u I1C-5:

0, (0,0) = wypa,, (t)\/Zg[Z6 (ls:1) = zs (Oat)]a (13)
Oy (lg-1) = 113y, (32824 (1) = 2, (O] + 41, () + 41> (0 + 415 (O + 14 () + 4,5 (1),

rjae
Lio — K02 dUIMEHT pacxo/a;
ajo (t) — Bpems oTkpsITus 3aTBopa I1C-4;

zi(0, t) m zj(l;, t) — OoTMEeTKHM YpOBHS BOJIbI B HA4YaJIe M KOHIIE y4acTKa-i;

i — ko3 puIueHT pacxonaa;
a;(t)  — Bpems oTkpeiTus 3aTBOpa [1C-2;
qii(t)  — pacxon Bonsl k. «[Ilamypat;
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qi2(t)  — pacxon Boubl K. «JKurumikey;

qi3(t)  — pacxon BOIBI K. « XaHXKamy;
qia(t)  — pacxon BoabI K. «Tamuky»
qis(t)  — pacxon Boabl K «ONTHHKYI.

Takum o0pa3oM, maremaTuyeckas MOJEIb IUHAMUYECKUX mpoueccoB K. «CyeHam»
OTIMCHIBACTCS cUCTEMOH auddepeHnnansueix ypasHeHui (5)-(13) ¢ HauanpHbiMu ycraoBusME (7)
u rpaHuyHbiMu ycnoBusMH (8)-(13). Ilpu MozenupoBaHMM JAMHAMHYECKHUX IPOLECCOB K.
«CyeHnu» UCIOIb30BaHbl PACUETHHIE METOJIbl, OCHOBAHHbIE Ha PA3HOCTHOM alIpPOKCUMALUU C
MIOMOIIBI0 HESBHBIX CXeM [2] M y4YuThIBAaIOIIME CTPYKTYypy HMppHUraunoHHou cetu. Ilpu stom
MOJIyyeHa TpeXJuaroHajibHas CHUCTEMa alredpanvyecKkux YpaBHEHHH KOMILIEKca KOTopas
pelaercss METOJ0M NapaMeTpudeckoil mporouku. I'panuunsie ycnosus (8)-(13) nuneapusyrorcs
MeTo1oM HbI0TOHA Ha OKPECTHOCTH MPENbIIYIIETo Iara 1mo BpeMeHu. PazpaboTaHbl anropuTMbl
U [IPOTPaMMBI ISl pacueTa JUHAMHUYECKUX MPOLECCOB Ha yyacTKax K. « CyeHIm».

JIMNTEPATYPA:

1. MakoBckuii O.D. ABTOMAaTu3alMs T'HAPOTEXHUYECKUX COOpYKeHHH. — DpyH3e:
«Wmamy», 1972. — 302 c.

2. BoeBoaun A.®., lllyrpun C.M. YucneHHble METOAbl pacyeTa OJHOMEPHBIX CUCTEM —
HoBocubupck: Hayka, 1981. — 207 c.
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YK 556.18

ONTUMATNBbHbIA 3KONOIr0-3KOHOMUYECKUN YPOBEHb
_ MCNONb30BAHUA BOAHbLIX PECYPCOB
BACCEWHOB PEK CbIPOAPBS, TANNAC U APAJIbCKOIO MOPSA

3aypoex A.K., Ubatynaun C.P., basnosa A.K., [Tapumbexk A.K. Kenmumon A.K.
(HMU Bognoro xo3siictea, KBP MCX PK)

Boga sBiseTcss NUMHTHPYIOIIMM PECYpCOM, M OT CTpPATErHH HCIOJIb30BAaHUS BOIHBIX
pPECYpPCOB 3aBUCHUT Pa3BUTUE NPUPOJIHBIX U XO34MCTBEHHBIX CHUCTEM B OacceiiHax pek. Baxhoe
MECTO MPHU ATOM 3aHMMAET WHKEHEPHBII aCIeKT CTPATETHH.

Boansle pecypcesl p. Coipaapbsi GOpMUPYIOTCS B OCHOBHOM B BEPXHEH M CpeHEeN JacTax
ee Oacceitna /1,2/, na teppurtopusix Keipreizckoit PecmyOnuku, PecryOnuku Y30ekucran u
Pecniybnuku Tamxukucran. B mnpepenax Pecnybnuku Kaszaxcran B p.Celpaapbs Bhoajgaror
npaBoOepeXHbIE TPUTOKHU - peku Kenec m Appich, a TakykKe HEMHOTOYHCIICHHBIE MaJIble BOJOTOKH
¢ xpebta Kaparay.

CpexHeMHOroNeTHHI cToK B Gacceiine p. Coipaapbst 10 1960 r. 66t paBer 39,0 kM BOBI
B rof /3/. B HacTosiee BpeMs 00beM BOAHBIX pecypcoB peku cocTasisieT 37,203 KM, MpU 3TOM
B Kazaxcrane popmupyercst ot 3,2 /4/ 10 2,426 kv’ Bozsl B 1oz /5/. CTok ChIpaapby B rosl ¢ 50
%-HOH BOJ000ECIIEUEeHHOCTRIO cOCTaBIsdeT 37,4 KM BOJBI /4/.

BepxoBbsi pexku UCHOJIB3YIOTCS JJIsl TUAPOIHEPreTUUeCcKuX Leneid. B obmieil cinoxHoctu
3/1eCh MOCTPOEHO 25 OTHOCUTENIBHO KPYMHBIX PallOHHBIX U HECKOJIbKO JecsATKoB Menkux ['9C ¢
CYMMapHOH YCTaHOBJIEHHOW MOIIHOCThIO 776,7 Thic. KBT /4/. Exxerognas moTpeOHOCTh B BOJE
KOMMYHaJIbHO—OBITOBOI'O CEKTOpa, OTpaciell MNPOMBIIUIEHHOCTH, CEIbCKOI0 U IHPYIOBOIO
x03s1#icTB He mpeBbimaet 0,6-0,8 KM,

O6muit 06beM Bosio3abopa B OacceliHe peku Bo3poc ¢ 29,64 - 25,7 kM° B 1931-60 rr. o
47,024 - 49,8 kM’ Bomsl B ron B 1986-1990rr. /4/. B nepuoa 1991-1999rr. Habmromanoch
HEKOTOpOe CHUkKEeHUE 00beMoB BogomnoTpednenus: B 1995 r. - 41,413 u B 1999r. - 38,876 KM’
BoJbI B roxa /5/. OcHOBHas 10JIsI BOAOMOTPEOJICHHS MPUXOMUTCS Ha OpOIMIaeMoe 3eMIICICIIHE.
Pacxon Boabl Ha opomenue Bo3poc ¢ 27,602 kM> B 1960 . mo 41,253 kM B 1990r. YpoBeHb
WCIOJIb30BAHMS BOJIHBIX PECYPCOB peku naBHO mpe3omen 100%-i py6ex /6, 7/.

O6beM BoaHbIX pecypcoB Ceipnapbu B cTBope ¢. KokOymak (HmpuUrpaHUyHBIA CTBOD)
cocrapmster 581,7 m’/c (18,3 kM® Bomsl B rox). O6beM cTOKa pekd B cTBope r. K3putopia,
paccunTaHHEIA 0 maHHBM /1,8/, 10 1960 r. Gt paBen 21,2 kM’ (673.6 M°/c) uTo B 1,48 pas
6onpie o0beMa croka B nepuog Ao 2000 r. OTkyna ciaeayer, YTo CpeIHEMHOI0JIETHUM CTOK p.
Coipaapes B ctBope ¢. KokOynak 1o 1960 r. coctasmusin 27,1 KM BOJBI B I'OJI.

B 60-¢ To/BI eXKEroHBIH MPUTOK BOABI B Apanbckoe Mope mocturan 14,0 kv’. B ToT
nepuoJ Ui BCel TeppUTOpUM Ka3axCTaHCKOW yacTH OacceiiHa p. Ceipnapbs TpeboBanoch 11,1
KM® BOZBI B rOX, W3 KOTOPHIX 2,0 KM’ HCIIOIB30BanoCh Ha opoureHue, 8,0 KM> moTpeGmsiia
nmpuaenbTOBas cucTeMa o3ep /9/ m 3,1 KM yIOBIETBOPSIH MOTPEGHOCTH B BOAE MPHPOIHBIX
KoMIuiekcoB Ha Tepputopun FOxHo-Kazaxctanckoih u K3puiopaunckoil obnacreil. C yueroM
TOT0, YTO BOJIHbIE PECypChl PEKH HMCIOJIb30BAINCH €Ie A0 Halle 3pbl, MOKHO JOMYCTUTh, YTO
10 50-x (paHee MPUHUMATIOCH - 10 60-X) TOI0B HAOII01aJIOCh YCIOBHOE PABHOBECHOE COCTOSTHUE
o6unocdepsl, coorBeTcTBYIOMIEE ypoBHIO 116 /10/.

DKOJOTHYeCKasi YCTOMUYMBOCTh NPUPOIHOW CPEIbl 3aBHCHT OT YPOBHS HCIIOIH30BAHUS
MIPUPOAHBIX PECYPCOB U COCTOSHUA UX 3arpsizHeHus /11-14/. B To jxe BpeMsl BOJHbIE, 3eMeIbHbIE
U SHEPreTHYECKUE PeCcypchl pacCMaTpPUBAIOTCSA KaK KIMMATOOOpasyroliue (akTophl, BIUSIOLINE
Ha METEOPOJIOTUYECKHE MTOKA3ATEIH.
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B 1970 roay nmomaas OCBOSHHBIX 3eMeb (MaIlHs, caabl U 1p.) cocTaBisia 900 MiH. Ta
/15/, a B 90-e rTompr - 4553 wMnH. ra, T.. 3a YKa3aHHBIH TEPUOJ OCBOCHHOCTh
CEJIbCKOXO03IMCTBEHHBIX 3€MEJIb MOBBICUIOCH C 25 10 33 %, a mioniaab HapyLEHHbBIX YET0OBEKOM
3emenb gocturia 300 muH. ra. B HacTosimiee Bpems 3a MUHYTY onycTbiHMBaeTca oT 10 go 44 ra
3emutn /12/. Tak, romaas myCTeIHHBIX 3eMenb B 1990 u 2000 rr. cocTaBuia COOTBETCTBEHHO 8§ U
9%. M0XHO 0XUJaTh, YTO MPU TAKOM TemIne miomaab nycteib B 2010 r. coctaBut 11 , B 2020
r.— 14 u s 2030 r. - 18-20%.

Exeronno BO30OHOBISAIONIMIICS pPEYHON CTOK Halled TUIaHeThl uMeeT o0beM 36480 KM
/15,16/. YpoBeHb HCIIOJIB30BaHMS BOJHBIX PECYypCcOB 3a YyKa3aHHBIH TEpUON pPaBeH
cootrBeTcTBeHHO 1,1 1 16,4 %.

ITo mporuo3ueM gauubM /17/, k 2020 roxy 4ucIeHHOCTh HaceleHus cocTaBUT 8092 MIiH.
YEeJI0BEK, a CYMMapHO€e MPOU3BOACTBO IHEpreTuyeckux pecypcos k 2010 rogy- 15134 man.T.y.T.
PacueTsl MOKa3bIBAIOT, YTO €CJIM 3a MEPUOJ CYIIECTBOBAHUS yenoBedeckoro odmecta k 2000
rojy ObLIO UCIOJIB30BAaHO Mopsiaka 520 Mapa.T.y.T., To Kk 2030 rogy 3Ta BeIMYMHA TOBBICUTCS A0
noytu 1000 MIpA.T.y.T., YTO COCTaBHT OKOJO 25-26,6 % BceX HaIUYHBIX JHEPTETHUYCCKHUX
pecypcoB MmHpa. ODTO O3HAYaeT, 4YTO CYMMapHas YCTaHOBIIGHHAas MOIIHOCTb BceX
snexTpocTanimii Mupa coctaButT 5000 maH.kBT (5¢10'°Brt). IIpn 3TOM TepMOIMHAMHUYCCKHUIA
(TernoBoii) AUMUT OMocdepsl - CymMMapHash SHEpTHs, ycBamBaeMasl >KMBBIMH OpraHU3MaMu
Oonochepsl B COBOKYIHOCTH C JAPYTHMH DHEPreTHUYECKHUMH IPOLECCAMU, MPOUCXOISIIUMH Ha
MMOBEPXHOCTH 3€MJIU, - MOXET COCTaBUTh (140-150)+10"*Bt /12/. YcraHoBIeHO, 4TO 5%-Hblil
YPOBEHb HCIOJIb30BAaHUS MPUPOAHBIX PECYPCOB €II€ HE BBIBOJAUT IMPUPOJHBIE CUCTEMBI M3
YCTOWYMBOrO  paBHOBecHoro cocrosHus /12,18/. B Hacrosimee Bpemst  5%-Hbli
TepPMOIMHAMHUYCCKHH JTHMUT Onocheps! cocrasmser (7-7,5)10°Br. K 2030 romy cymmapHas
YCTAHOBJIEHHAss MOIIHOCTh BCEX JJIEKTpOocTaHUMU Mupa pocturmetr 70-75% ot 5%
TepMOJUHAMHUYecKoro nuMuTta Omocheprl. Orcioma ciemyer BbeIBOJ, uTto 2030 TOm MOXKET
0Ka3aThCs KPUTHUYECKUM IMEpPUOAOM M sl Omocdepsl B IEJIOM U IS Pa3BUTHS IIUBUIM3AIUU
(yposersb «II"-0e kpuTHUECKOEY).

Ha ocHoBaHMM MpHUBEIEHHBIX PACYETOB MOXKHO 3aKJIIOUYHUTH, YTO HEOOXOIUMO OTPAaHUYUTH
JTAIBHEWITUH POCT HCIOJIb30BAHMS DHEPreTHUYECKHX PECYypCOB W CTAOMIM3HPOBATH Pa3BHTHE
SHEPreTHYECKUX MOIIHOCTEH, BCIEACTBUE 4YEro CHIDKEHHE COJEpXKaHUA KUCIopoda B
aTMOCc()epHOM BO3JyXe TaKXKe CTa0wim3upyercs. Ecim B JanpHEHIIEeM HE MPEBHIIATH
YCTAaHOBJICHHBIN Mpeen UCIonab30BaHus Kuciaopoaa, k 203520-40 rr. chopmupyercs HOBBIN —
[I1-uit ypoBeHB 3KOJIOTHYECKOTO PABHOBECHOT'O COCTOSIHHSI OnOChepHI.

[To mepe pa3BuTHS OTpaciel HPKOHOMHUKH, COMPOBOXKJAEMOIO HCTOIIEHHEM BOJHBIX
pecypcoB p. Ceipaapssi, obmas 3a0ojieBaeMOCTh HaceleHus Bo3pactaeT /19/. CinemgoBaTenbHO,
HEOOXO0UMO HE TOJBKO OTPAHMYUTH OOBEMBI UCIOIB30BAHUS BOJHBIX PECYpPCOB, HO U CIEAYET
N00MBATHCA MOATATHOTO CHUKEHHS YPOBHS 3a00JI€BAEMOCTH.

[IpobneMa ymoOBIETBOpEHHUs] pacTyHIMX MOTpeOHOCTEN OTpaciieii SKOHOMUKH B BOJE C
OJIHOBPEMEHHBIM COXPAaHEHUEM SKOJOTUYECKOTO COCTOSIHUS OKPY’KaIOIIEH Cpellbl CTaBUT Mepe]
CHelMauCTaMU MPOTUBOPEUHBBIE U CIOXKHBIE 3a1a4i. Heobxoaumo pa3paboraTh 060CHOBaHHE
00BEMOB BOJIBI, BBIJCISAEMBIX ISl OXPaHbI MPUPOTHBIX KOMIUIEKCOB, BHIOPAaTh COBPEMEHHBIE
Kputepud  S(PQPEKTUBHOCTH  BOJOXO3SIMICTBEHHBIX  Mepompustuii. IloaToMy  Bompocsl
paLMOHAJIBHOTO HCIOJb30BaHUS TNPUPOAHBIX PECYPCOB M OXpaHbl OKPY’)KaloOIIEeW cpeabl Ha
COBPEMEHHOM JTare pa3BUTHUs 00IecTBa SBISETCS OJHUMHU U3 AKTyalbHbIX.

B cratbe oOcyxmaroTcsi pe3ysbTaThl aHadW3a BOJOXO3SHWCTBEHHOM M HSKOJIOTHYECKOU
obcranoBku B OacceiiHe p. Celpaapbs, mpeajaraeTcss MeTOIUKa 3KOJIOr0-35KOHOMHYECKOTO
000CHOBaHHSI IPENIETHLHOTO YPOBHS UCIIOJIB30BAHUS PEUYHON BOABI U PE3yIbTATHl €€ MPUMEHEHUS
JUISL pacdyeToB YKa3aHHOTO YpoBHs OacceilHoB pexk Tamac u Ceipmapesa. Heob6xomumocTs
000OCHOBaHMSI ONTHMAJIBHOTO YPOBHS HCIIOJNB30BaHUS BOJHBIX pPECypcoB 0OacceHOB pek
onpenensiercs Boausim Konexcom Pecny6nuku Kazaxcran (2003r.).
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B nHacrosimiee Bpemst 3 (eKTUBHOCTH BOJOXO03HCTBEHHBIX MEPOTIPUSATHI OIICHHUBAECTCS Ha
OCHOBE BBITOJIbI, MOJYYEHHOH OT HUCIIOIB30BAHHS MPOCKTUPYEMOTO OO0BEeKTa, 0e3 ydera ero
BIMSIHUSIT HA DKOJIOTUYECKOE paBHOBECHE cpeabl B OacceitHe peku. PasButue otpacineit
SKOHOMUKH B BEpXOBbAX ChIpAapbu HE YBS3BIBAETCS C BOIMPOCAMHU OXPaHbl OKPYIKAOLIEH CpPebl
B ee HIKHeM Obede. [IpuumHON sBAsIETCAs TO, YTO OTCYTCTBYET €JUHBIM METOJ0JIOrMYEeCKUN
MOAXOJ K OINpEeaeseHUI0 JOMyCTUMON Harpy3ku Ha MPUPOIHYIO cpeay, He OOOCHOBaHBI
JOMyCTUMBbIE Tpenenabl oTOopa BOAHBIX PECYpCOB PEKH, OTBEYAIOIIHUE COLMAJIBHBIM,
9KOJIOTUYECKUM M IKOHOMHUYECKHM TPEOOBAHUSM, T.€. YCIOBHUSIM SKOJOTHUYECKH YCTOHYMBOTO
pa3BUTHSL.

Kputepuem 115 BbIOOpa ONTHMANbHOTO YPOBHS HCIOJB30BaHUS BOIHBIX PECYpPCOB
(YUBP) Oacceitna peku ABASETCS JOCTHKEHHE MAKCUMAJIBHOTO HAPOIHOXO3SIHCTBEHHOTO
addexta OT pa3BUTHUA OTpaciiel SKOHOMHUKH B apHAHBIX 30HAX, OMPEAENICHHOTO0 C y4YeToM
TpeOOBaHUIN OXpaHbl IPUPOIHBIX IKOCUCTEM

BBII .= [4.-V,-3,, (D)

l

rne BBII, - BHyTpeHHHiT BalOBOHl NPOZYKT NPH i-OM BapHaHTE KOMIUICKCHOTO
WCIIOJIB30BaHUS BOJHBIX PECYpCOB OacceifHa peKu;

y/4 ; - JOXOJ OTpacje >KOHOMHKH NP 1-OM BapHaHTE KOMIIJIEKCHOTO HCIOJIb30BaHHS
BOJIHBIX pecypcoB 0acceiiHa peKu ¢ y4eTOM IMOJO0KUTENbHBIX COMYTCTBYIOMHUX 3()PEKTOB;

V. - ymep6 oT mcTOmEHMS W 3arpsA3HEHHs BOJHOTO HMCTOYHHMKA TIPH i-OM BapHaHTE

KOMIUJIEKCHOTO HCIIOJB30BaHUS BOIHBIX PECYpCcOB OacceifHa peKH ¢ y4eTOM OTPHIATENbHBIX
COMYTCTBYIOMINX 3P PEeKTOB;

3, - pacueTHbIe 3aTpaThl MPH i-OM BAPHAHTE KOMIUIEKCHOTO HCIIOIB30BAHHS H OXPAHBI

BOJHBIX PECYpCOB OacceiiHa peKH.

Jlna obocHoBaHust ontumanbHoro YVBP GacceiiHa peku paccMaTpUBAIOTCS CIEAYIOLINE
YPOBHU YCTOMYUBOTO PA3BUTHS OTPACIEH SIKOHOMUKHU:

- «HyJeBOW» (UCXOHBINA) ypoBeHb (HyineBoii YMBP 0Oacceilina peku), 3a KOTOPBIii
IPUHUMAETCS] TaKoe COCTOSHUE, Korja MOTpeOHOCTHM B BOJAE BOJONOTpeOUTEnel u
BOJIONIONB30BaTese paBHbl Hynro. Ilpu strom YHMBP B BOJHOM HMCTOYHHMKE COXpaHSIETCS
€CTECTBCHHBIM THIPOJIOTMYECKUN PEXUM, a 3aJad4a CBOAUTCSA K YCTAaHOBJICHHUIO [0X0Ja
HapOJHOI'0 X0O35UCTBA KaK CYMMBI JJOXOJIOB OTPACIIE YKOHOMUKH:

(AL)wupasen 1°=> 12, .
i=1

-COBpEMEHHBI YpOBEHb pa3BUTHs OTpacieil skoHoMHUKH (coBpeMeHHbI YVBP Gacceiina
pekn), KoTopsiii onpexnenserca dakruueckum YWBP (kosddunment zaperynmpoBaHus CTOKa).
PaccmarpuBaroTcs pa3Hble BapHaHThl HCIOJB30BAHMS BOJHBIX pecypcoB OacceliHa peku
(BapumaHThI 3aperynupoBanus croka): o =0,1;0,2;0,4;0,6;0,8 u 1,0

o c
3a):[atla CBOOUTCA K OINPCACICHUIO HOO0XO0Ja HApPOAHOTO XO351HUCTBa (,ZZ/ ) KaK CYMMBI
o c .

A0XO0J0B OTPACIIC SKOHOMUKHU (ﬂooij) IJIA J-T0 BapyvaHTa 3aperyJIMpOBaHusd CTOKA:

n

c c
ﬂ i Z /ZZ 09if
i=1

- TMEPCTIEKTUBHBIA YPOBEHb PA3BUTHUSA OTpacied SKOHOMHUKH, (mepcrekTuBHbBI YWBP
OacceiiHa peku ¢ ydeToM Oojiee COBEPIICHHBIX TEXHOJIOTHH). AHAJIM3UPYIOTCS BapHAHTHI
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KOMIUIEKCHOTO HCIIOJB30BaHUS BOJHBIX PECYpcOB OacceiiHa peKu OT (PaKTHYECKOTO YPOBHS
3aperyJupoBaHus CTOKa 10 ypoBHA (X =1,0 ¢ ompenereHHBIM IIaroM CTENEHU HCIIOIb30BaHUS
croka. PazBuTue oTpaciell 5JKOHOMHUKHU Ha MEPCIEKTUBY IPUHUMAETCS B COOTBETCTBUH C MJIAHOM
pa3BUTHS HApPOJHOIO XO3sIiCTBa paccMaTpUBaeMOl TeppUTOpUHU. 3ajada CBOJUTCA K

n
ONpEAEICHUIO 10X04a HAPOJAHOTO XO35UCTBa (ﬂ j ) KaK CyMMBI JOXOJ0B OTpacieil SKOHOMUKH

JUIS j-r0 BapHaHTa 3aperyJINpOBaHUs CTOKA:

n
A =2 A4,
i=1

VYiep6 OoT UCTOIIEHUSI U 3arpsI3HEHUS BOJHBIX HCTOYHUKOB YCTaHABIMBAETCA IS TEX XKe
YHBP GacceiiHa peku ¥ ¢ TEMHU e BapUaHTaMHU 3aperyJupOBaHUs CTOKA.

[Ipu Hy€BOM ypOBHE pa3BUTHS OTpaciiel SKOHOMUKHU U HyJieBoM YHBP Oacceitna pexu
yimepd okpy’Karolieil cpeie He HAHOCHTCA W JKOJIOTHYECKHE TPeOOBaHUS YIOBIETBOPSIOTCS
MOJIHOCTEIO, T. €. vl =0,

B ciyyae coBpeMeHHOr0 ypOBHS pa3BUTHUS OTpacieil SKOHOMHUKHU (coBpeMeHHbIH YIBP)

C
yiepd HapoAHOMY XO3SIHCTBY (y /) YCTaHaBIMBAETCA KaKk CymMMa yumepOOB OT 3arpsA3HEHHs U

c c .
HCTOLIEHUS BOJHBIX PECYPCOB (COOTBETCTBEHHO y 5 U y wi) UL PacCMaTpuBaeMoro j-ro

BapUaHTa 3aperyJIMpOBaHUs CTOKA:
Ve Y 4ye ()
iy + uj

JUis epCreKTUBHOTO YPOBHS Pa3BUTHUsSL OTpacieil skoHOMUKHU (nepcrnekTuBHbIE YVBP).

n
yiiepd HapOJHOMY XO3SHUCTBY (y j ) OIpenensercs Kak CyMMa NPeroaraéMbX yiepoos or

n

,j) BOJHBIX DECYPCOB I PAaCCMATPUBAEMOrO j - TO

sarpssuenus (V7)) u ucromenus (V

BapuaHTa 3aperyJIMpPOBaHUS CTOKA:
n_ yn n 3)
Vv, =V,+V,

ITo mpennaraemMoii MeTOMKE BBHITIOIHEH pacdeT onTuManbHoro YWBP mgns Gacceiina p.
Tamac. AnanusupoBanucek cinenyroomme YHUBP pexu: O = 0,0; 0,1; 0,2; 0,4; 0,6; 0,8 u 1,0.
PesynbTaThl pacuera mokaszaHsl Ha puc. 1. AHanu3 rpaduka MokKas3bpIBaeT, YTO C BO3pacTaHUEM
YPOBHS 3aperyjupoOBaHUsl CTOKA JOXOJ HApOJHOrO XO35MCTBA HEYKJIOHHO BO3pPACTA€T, OJHAKO
OJIHOBPEMEHHO TMPOTPECCUBHO BO3paCTaeT yIIepO OT HCTOLICHUS M 3arpsi3HEHHUS BOIHBIX
pecypcoB. Bemnunna BBII npu HH3KOM ypoBHE 3aperyjiupoBaHMs CTOKa CHadaia
yBEeIUYUBAETCsI, 3aTeM CHIDKaeTcs. MakcuManbHoe 3HaueHue BBII nHaGmomaetcs mnpu
ko> duuuente 3aperymuposanus ctoka & = 0,65 . Orcrona ciemyer, 4To ONTUMANBHBIA 00BEM
BOJHBIX pecypcoB OacceitHa p. Tamac, KOTOpBI MOXKET OBITh HCIOJIB30BAaH OTPACIIMU
SKOHOMUKH, TOJDKEH OBITh paBHbIM 605% CpeIHEMHOTrOJIETHETO CTOKa, a g MOAJepKaHUus
MPUPOJIHBIX KOMIUIEKCOB B 0acceifHe peku JocTaTouHo 35% cpelHeMHOT0JIETHETO CTOKA.
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Puc.1. U3menenne noxona, ymepoa 1 BHyTPEHHETO BaJOBOTO MPOIYKTa
IIPU pa3HOM YPOBHE HCIIOJIb30BAHUS BOJIHBIX peCypcoB peku Taac.
Ocp abcuncc — ypoBeHb UCIOIb30BAHUS BOAHBIX PECYPCOB PEKH OCh OpPIMHAT — 10XOA, YIIepO, u
BHYTPCHHHMI BamoBbiii mpomykT (x 10°renre). OGo3HadeHme KpuBHIX: | — HOoX0m;. 2 — ymepo; 3-
BHYTPEHHUI BaJIOBOU IIPOLYKT

Cuenapuil BojozeneHus BOAHBIX pecypcoB p.Celpaapbs 3aBUCUT OT YPOBHSI pa3BUTHUS
oTpaciieil B rocyJlapcTBax, COBMECTHO MCIOJB3YIONMX €€ BoAbl. ['ocynapcTtBa TypkMeHUCTaH,
Tamxukucran, Keipreizcran, Y3o0ekuctan u Kazaxctan sBISIOTCS HATBIO CaMOCTOSITEIbHBIMHU
BOAONOTPeOUTENIMH. ApaabCKO€ MOpPE HMEET CTaTyC CaMOCTOSTENbHOIO — IIECTOro —
BOJIONIOTPEOUTENSA, B CBA3U C UEM PEXHUM M KauecTBO BOJbI pek ChIpapbs U AMyaapbs JOKHBI
YAOBIIETBOPATH YCJIOBUSIM COXPAaHEHMS WJIM BOCCTAHOBIIEHMsSI Apanbckoro mops. B Hacrosumiee
BpEeMsl CYIIECTBYIOT Jpyrue ajlbTepHaTHUBHbIE BapUAHTHI €ro coxpaHeHus. Hanpumep, Ha ocHOBe
00OCHOBaHMSI €r0 ONTHMAJIBHOTO JKOJIOTO-DKOHOMHUYECKOTO YPOBHS WM COXPAaHCHHS Ha
KOHLEBbIX YyuacTkax pek Celpaapbd M AMyaapbsi CaMOCTOSTENbHBIX BOJOeMOB: Maioro
Cesepnoro u bonbiioro mopei.

OcoOeHHOCThIO ApajbCKOro MOps ABJISETCS TO, UYTO SKOJOTHYECKOE COCTOSIHHE
NPUPOAHON cpenbl B ero OacceliHe HaumHas ¢ 60-X TOAOB TOCTOSHHO YXYIIIAJOCh U B
HaCTosIIllee BpeMsl OLICHMBAeTCs Kak KaTacTpoduueckoe. Eciau MCXOIUTh U3 MO3ULMU OXPaHBbI
OKpY’KaroIlel cpeapl U cOo3/1aHMs OJaronpUsATHBIX SKOJOTMUECKUX YCJIOBHH ISl HBIHELIHEr0 U
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OyIIyIIero MmoKoJIeHui B O6acceitHe ApambCKOro Mopsi, TO COXpaHeHHEe (BOCCTAHOBJICHHUE) YPOBHS
MOpS HE JOJDKHO BBI3BIBaTH COMHEHHUi. I[IporHo3upoBaTh ypoBeHb MOpPS HEOOXOAUMO B
COOTBETCTBUHU CO CLIEHApUSAMHM BblesIeHUs Boabl Uil Pecriy6nuku Kazaxcran mo p. Ceipaapss.

Hamu mpoBeneH aHanu3 pa3HbIX CIIEHAPUEB MCIOJIB30BaHHUS BOAHBIX PECypcoB OacceiiHa
ApallbcKOTO MOpSi C YYeTOM pa3HBIX BApHAHTOB YJOBJICTBOPEHHUS TpeOOBAaHUU OXpaHBI
OKpYXalollleil cpefpl, a TaKKe CHeNaH MPOrHo3 napamerpoB Apanbckoro u Manoro CeBepHOTo
MOpEH.

HyneBoit Bapmant - mnonnoe (100%-oe) ynoBiaeTBopeHune TpeOOBaHUM OXpaHbI
OKpykaiomei cpexsl. IIpuTok B ApanbcKoe Mope paBeH 56,0 KM® BOZBI B IO, e
muHepanuzanust - 0,9 r/n. Conenocts mopst coctaBut 10% B 2005r. K 2090r. mpowusoiiner
crtabunu3anus ypoBHs ApajabCKoro Mops Ha otMeTke 53,0M. u.

[TepBbIit BapuaHT - yAOBIETBOpEHHE TPeOOBaHMI OXpaHBI OKpyXKatouen cpeasl Ha 75%.
Iputok B Apambckoe Mope paBeH 42,0 KM® BOJBI B TOJI, MHHEPATH3AIHS IPHTOUHON BOAHI - 0,9
u 1,1 r/n.. Crabunuzauus ypoBHS Mops oxwupaerca Ha orMmerke 45,0m k 2050 r., cremeHb
MuHepanu3auu Bogabl B 2040 1. coctaBur 10%. ObecrneunBaeTcss BO3MOKHOCTh COXPAaHCHUS
€IMHOT'0 MODSI.

Brtopoil BapuaHT — yjnoBieTBopeHrue TpeOOBaHUN OXpaHbl OKpyXkaromei cpeasl Ha 50%.
[Iputok B Apanbckoe Mope paBeH 28,0 KM BOJIbI B TOJI C MUHEpaIM3aluel npuTouHoit Boasl 0,9
u 1,4 v/n. B sToM BapmaHTe cCOXpaHEHHE €IWHOTO MOpsS HEBO3MOXHO, OJIHAKO TpeOOBaHUs
Manoro CeBepHOro Mops MO BOJAE YIOBJIETBOPSIOTCS B MoJHOM obObeme. [Iputok B Manoe
Ceseproe Mope paseH 7,0 kM’ Boasl B rox. CTaGummsamus ypoBHS BOAEI B MamoMm Mope
oxkunaercs Ha otMeTke 53,0 M ¢ MuHepanu3zamueit Bojasl 10% B 2010 r.

Tpetuil BapuaHT — yJ0BJIETBOpEHHE TpeOOBaHMI OXpaHbl OKpYy’Karolie cpenbl Ha 25%.
[Iputox B Manoe CeBepHoe mMope paBeH 3,5 KM’ BOJBI B TOX C MHUHEpaIN3alue MPUTOUYHON
Boabl 0,9 m 1,6 r/n. Crabunu3anusi ypoBHS MOps mpousoiner Ha otMeTke 41,5 B 2030 1. ¢
MuHepanuzanuen Boasl 10%.

YerBepThlii BapHaHT — TpeOOBaHM OXpaHbl OKPYXKAIOIIEH cpeabl HE YJOBIETBOPSIOTCS.
YpoBens Bonbl B Manom CeBepHOM MOpe mpoaonkaeT cHUKAThesl U K 2010 r. cocTaBUT OKOJIO
33,0m ¢ muHepanu3zauueit Bojabl 125%.

HaponHoxo34iCTBEHHBI JOXOJX TMPH pa3HbIX BapHUAHTAaX MCIOJIb30BAHUS BOJHBIX
pecypcoB B OacceiiHe ApaabCKOro MOps MPUBEACH Ha pHuC. 2.

AHanu3 BOJOXO3IMCTBEHHON CHTyalluu B OacceiiHe ApallbCKOTO MOps MOKa3bIBaEeT, YTO
JIOXOJBl OTpaciell YKOHOMHUKM BoO3pacTaroT ¢ noselmieHueM YIBP. Bo3pacranue mokasareineu
n0Xo/a W ymepOa MOXXKHO HabmoaaTh BO Bcex auama3zoHax YVBP, Torma kak Bo3pacTaHue
BEIIMYMHBI HAPOJHOXO3SHUCTBEHHOTO noxona HaOmomaetcs g0 o=0,25 (25 % ypoBeHb
WCTIONIb30BaHUsA cTOoKa pexk Amynapeu u Ceipaapsu). [laneneitmee mnoswimenue YVBP He
NPUBOJUT K IKelaeMbIM pe3yiabTaram. OTCIoa MOXKHO 3aKIIOYHUTh, 4YTO O310POBJICHUE
9KOJIOTHUYECKOM OOCTaHOBKM BO3MOXKHO TOJBKO Ha OCHOBE aHaJIM3a BOJOXO3SHCTBEHHOU
cuUTyalnuu mo OacceilHy ApalbCKOTO MOps B LIENIOM, T.€., MpobieMy ApaabCKOro MOps HalIo
paccmaTpuBaTh Kak eIMHYIO I BecexX rocynapetB CpegHedt A3um, a Takxke u 1 Adranucrana,
u s Upana.

Crnenyetr OTMETHUTh, 4TO, K COXaJleHUIo, ycunus Pecriy6nuku Kazaxcran mo coxpaHeHUIO
yacTu Apaibckoro mopsa (Mamoro Mopsi) He pemarT SKOJOTHUECKYI0 MpoOaeMy sl HU30BbhEB
p. Coipaapbsi, 0JHAKO HECKOJIBKO CMATYaOT CUTYALHUIO.

VYXyauieHue coCTOsIHUSI IPUPOAHOM Cpellbl OUIyIIaeTCs B OCHOBHOM B 30He lIpmapanss,
KOTOpasi OXBAaTBIBAaCT TEPpPUTOpHUIO fora KazaxcTaHa W ceBepHBIX palloHOB Y30eKucTaHa.
Bcenencreue storo npyrue rocynapctBa Cpenneit Asum (Keipreicran, TamkukucTaH) He
MPOSIBIAIOT JIOJDKHOW AaKTMBHOCTM B PEIICHUHM Npobiiembl Apanbckoro mops. B ormanennoi
MEePCNEKTUBE OTPUIIATEIbHbIE TOCIEACTBUS YChIXaHUSI APaIbCKOTO MOPS 3aTPOHYT UHTEPECH HE
TOJIbKO BCEX CPEAHEA3UATCKUX TOCYJapCTB, HO, OUYEBUIHO, U TOCYAApCTB AAIBHETO 3apyOexKbsl.
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Puc.2. 3menenue noxona, yuepba 1 HapoJHOXO035HCTBEHHOTO 10X0/1a
MIPU pa3HBIX CIIEHAPUSIX Pa3BUTHUS BOJHOTO X03sHCTBa B 0acceiine ApalibCKOTO MOPSI.
Ochb abcuucc — YpOBEHb HCIOJIB30BaHUS BOJHBIX PECYPCOB(B JOJISAX OT SIUHUIII); OCh OPJIMHAT -
JIOXO0J, yiiep0 W HapOTHOXO3SHCTBEHHBIH T0X01T (X 10° TEHTE).
O6o3HaueHne KpUBBIX: | — CyMMapHBIN M0XOJ OTpacieil SJKOHOMHUKH, 2 — yIIepO OKpy’KaroIien
cpene, 3 — HapOJHO-XO03AMCTBEHHBINH TOXOI.

AHanu3 COBpEMEHHOM BOJOXO03SIICTBEHHON, 9KOJIOTMUYECKON M SKOHOMUYECKONW CUTYalUH
B OacceilHe ApaiabCKOro MOps MO3BOJSAET CAENaTh BBIBOJ O TOM, YTO B HACTOsIEE BpeMs
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ONTUMAJbHBIM 3KOJIOr0-3KOHOMHUYECKUH ypPOBEHb ApPalIbCKOIO MOpS COOTBETCTBYET OTMETKE
45,0 m, a YUBP ero 6acceitna gomkeH coctabisath 25 % (a=0,25).

Pe3synbpraThl pacueroB ontumanbHoro YMBP GacceiiHa ApalibcKoro Mopsi HyXJIaloTcs B
YTOYHEHUH [UIsi OoJjiee AETAJbHOTO pa3MEIlEHUs HPOU3BOJIUTENbHBIX CHI HAa TEPPUTOPUHU
rocypapcts CpeaHell A3um Kak B HAcTOsIIlEE BpeMs, TaK M B INEPCHEKTHBE, a Takke s
ONpesieNIeHnsl BEIMYMHBI yliepOa okpykatouieil cpepe. OAHAKO METONOJIOTMYECKHE OCHOBBI
ompezenenus ontuMaibHoro YHMBP GacceiiHa pek OTBedalOT CTpaTerudl pPa3BUTUS BOJIHOTO
XO35IUCTBA M MOTYT HCIIOJIB30BAaThCS AJ1 OOOCHOBAaHMS IOKa3aTeled yCTOMYMBOIO pa3BUTHUSA
OTpaciey Y)KOHOMUKH U IIPUEMIIEMBIX YCIIOBUN COXPAHEHUS IIPUPOJHBIX KOMIIJIEKCOB
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VIIK 621.65

NMPUMEHEHUE HACOCHO-3XXEKTOPHbIX YCTAHOBOK HA
KOJNNEKTOPHO-APEHAXHbIX CETAX
MEJIMOPATUBHbIX CUCTEM

3enkoBa B. A
(TUUM)

B cBsi3u ¢ HEOOXOIMMOCTHIO MOBBIIEHUS d(PPEKTUBHOCTH U UHTEHCUBHOCTU Pa3IUYHBIX
oTpacieil HapoOJHOTO XO3sficTBa OCOOBIH HHTEpeC MpPEeACTaBIAIOT YCTAHOBKH, B KOTOPBIX
CTpYHHBIE HAcOCHl (PKEKTOPBI) HCIOJB3YIOTCS B KOMILJIEKCE C JIOMACTHBIMM HACOCaMHU.
YCTaHOBKM € 9KEKTOpaMH  MO3BOJISIIOT  CYIIECTBEHHO  PACIIMPUTHh  (YHKIIMOHAIBHBIC
BO3MOKHOCTH HAacocHOro ob6opyaoBaHusi. Ha ocHOBe COBMECTHOro MPUMEHEHHS JIOMACTHBIX
HAaCOCOB M 3KEKTOPOB MOKHO YBEJIUYUTh HAMOP, NOJAUy WJIU JOMYCTUMYIO BHICOTY BCACHIBAaHUS
HacoCOB; CO3/aBaTh BaKyyM WJIM MOJIy4aTh CXKaTbhlil BO3/1yX; HAMHOI'O YBEJIWYUTH IIyOuHY, C
KOTOPOM MOKHO MOJHUMATH KHUAKOCTH; MPEIOTBPAIIATh KaBUTAIIMIO B IIEHTPOOEIKHBIX HAcOcax
W OCYLIECTBIJISITh MHOTHE APYTHE ONEPALUU.

DXKEKTOPhl CMEIINBAIOT pabodyl0 M BCACHIBAEMYIO JKUIKOCTH M Jajee COBMECTHO HX
TPAHCMIOPTUPYIOT. BO3MOXHOCTH HIMPOKOTO PACHPOCTPAHEHHUS IKEKTOPOB OO0YyCIIOBIIEHA
CIENYIOMMMH TPEUMYIIECTBAMHU: BBICOKAs CaMOBCACBIBAIOIIAs CIIOCOOHOCTh; BO3MOXKHOCTH
MEpEeKaYKu JKUAKOCTEH, ra3oB, THAPOCMECEH; OTCYTCTBHE NOABHKHBIX JETaled W MpPOCTOTa
yCTpOWCTBa; Malble TabapuTHBIE pa3sMepbl H  Macca; BO3MOXKHOCTh pa3MEIICHHS B
TPYAHOJOCTYIHBIX MECTAX; POCTOTA PETYJIUPOBAHUS TOAAYU U HAMOPA.

CrpyiiHple amnmapaTbl HMEIOT W HEJOCTATKU: HEOOXOJUMOCTh WCIOJIB30BAHUS IS
MPUBOJA,TIOCTOPOHHET0 MCTOYHMKAa HamopHoil kuakoctu; Hu3kuil KIIJ (mo 40%);
0e3BO3BpaTHBIN COPOC UCIIONB3yEeMOH paboueit KUAKOCTH (B HEKOTOPBIX CIydasx).

VYCTaHOBKM JIONACTHBIX HACOCOB CO CTPYWHBIMHU alapaTaMy IO3BOJIAIOT HE TOJBKO
HauOoyiee TMOJHO UCIHOJIb30BAaTh TEXHOJOTHYECKHME MPEUMYIIECTBANOCIEIHUX, HO M JaioT
Bo3MOXHOCTh yBenuuuTh KIIJ[ ycranoBokx (mo cpaBHenuto ¢ KIIJI cTpyitHOoro Hacoca,
HMMEIOIIeTO Tpejes, 00yCIOBICHHBIM HEM30€KHOCTHIO MOTEPh NMPH CMEIIMBAHUU pabouyero u
BcacbiBaemMoro nmotokoB). [Tosromy noseimenue KII/[ ycTtaHOBOK ¢ IIEHTPOOEKHBIMUA HACOCAMHU U
KEKTOPAMU MOXKET OBITh TOCTUTHYTO, €CIU OOJBIIYIO YacTh paOOThI MO MEepeKadKe KUIKOCTU
Oyner coBepmath IeHTPOOEKHBIN Hacoc, uMmeromuid Beicokui KII/I, a cTpyiiHbiii Hacoc Oynet
BBITIOJIHSTH JIMIb OMPECICHHbIE TEXHOIOTHYECKUE (PYyHKIIUH.

Hecmotpss Ha Bce mpeumyinecTBa, B Y30€KUCTaHE CTpyHHbIE anmmapaThl U yCTaHOBKH C
HUMHU I[I0OKa IIMPOKO HE MNpUMEHATCS. OCHOBHas MpPUYMHA STOTO — OTCYTCTBUE MPOCTHIX
METOJUK pacyera.

AHanu3 MeTOJOB pacueTra CTPYHHBIX HAcocoB mpuBeAeH B pabortax [1-5] u nop..
[IpakTHuecku Bce CyIIECTBYIOIIME METOAMKHM pacyeTa CTPYHHBIX HAacOCOB pa3IMYHOIO
Ha3HAuY€HUSI OCHOBAaHbI HA UCMOJb30BaHUU Teopuu Cokoa0oBa-3uHrepa.

B V30ekucrane wuccineoBaHUAMHM CTPYHHBIX HACOCOB PpAa3JIM4YHOTO Ha3HAYEHUS
3anumanuce E.A Cocenko [6], B.Il.CynakoB, B.A. 3enkoBa, B.A.XoxmoB. Ha ocHoBe
nposefeHHbIX Kadenpoir UBD u HC TUMM wuccnenoBanuii ¢ ucnonap3oBanueM teopuu E. S.
CokonoBa u H. M. 3unHrepa pa3paOoTaHbl METOJUKH pacueTa BaKyyMHBIX, IPEHAXKHBIX U
OCYIIUTEIbHBIX CHUCTEM [JIi HACOCHBIX CTaHUUMNA. OHHU UCHOJNB30BAIUCH HHCTUTYTOM
«Y3runpoBOX03» IMPU MPOEKTUPOBAHMM BAKYYMHBIX U JPEHAXKHBIX CUCTEM JJIsI HACOCHBIX
craHuuii “Uckpa”, “Amysanr”, “KakalTel” U JIp., KOTOpbIE 3aTE€M YCIEIIHO IKCIUTYyaTHPOBAIUCH.
AHanu3 pe3ylbTaTOB HCCIEAOBAHUM PA3IUYHBIX MO HA3HAYEHHUIO, KOHCTPYKIMU U pa3Mepam
CTPYHHBIX aIapaToB, MPOBEJICHHBIX Kadeapoil, TOKa3bIBaET XOPOIIYI0 CXOUMOCTh OIBITHBIX U
TEOPETHYECKUX MapaMeTpPoOB, BBIYHCICHHBIX MO pa3paboTaHHbIM MeTonukam. [losTomy
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HEOOXOMMO TMPOJOJDKUTH paboTy MO BHEAPEHHIO HACOCHO-IKEKTOPHBIX YCTAaHOBOK B
pa3IMYHbIX OTpaciax Y30eKucTaHa.

JlnutenbHOW 3KCIUTyaTanueil B Y30€KUCTaHE OTKPBITOIO JpeHa)ka yCTaHOBJIEHO, UYTO B
MepHO/J] BEreTallMOHHBIX IOJUBOB U J0XKJAEH KOJUIEKTOpa M3-32 MajlblX YKJIOHOB HE yCHEBAIOT
OTBECTH BOJY, YTO TPUBOAUT K TOIBEMY TPYHTOBBIX BOJI, 3aCOJICHUIO II0YB, CHUKXCHHIO
ypoxaiiHocTu. [l yBenMueHUs pacxoja MO JUIMHE KOJUIEKTOpa YCTaHABJIMBAIOT HAaCOCHBIE
CTaHIIMH, KOTOPHIE pabOTalOT B pexuMax Majoil 3((HEKTHBHOCTH W UMEIOT HEAOCTATOUYHYIO
nojayy. OTH HEJIOCTATKU MOXKHO YCTPAHUTh MPU MCIOJIb30BAHUHU AJIS KOJJIEKTOPHO-APEHAXKHON
CETH BOJONOIBEMHON YCTAaHOBKH C IIEHTPOOEKHBIM HACOCOM H KEKTHUPYIOIIUM YCTPOHCTBOM
[6]. UccaenoBanus Mo NMPUMEHEHUIO HACOCHO-3’KEKTOPHON YCTaHOBKH, NPOBEICHHbBIC paHee, He
KacaJlCh BOIPOCOB, CBSI3AHHBIX C METOJOM pacyeTa TaKMX YCTAaHOBOK, OIPEAEIIEHHEM HX
napamMeTpoB U pa3MepOB.

B BomonoabEMHBIX yCTaHOBKAaX KOJUIEKTOPOB YacTO MPUMEHSIOTCS HACOCHl C HAIOPaMH,
MPEBBIIAIOIIMME TpeOdyeMble, B pe3yjbTaTe 4ero pabora HaCOCOB HE HPKOHOMMYHA. J{is 3THX
1esnel 1enecoodpa3Ho UCIO0JIb30BaTh HACOC C IKEKTOPOM, YTO MO3BOJISIET YBEJIUUYUTh MOAaUy 3a
CYeT CHM)KEHMsI BBICOTHI MoJbeMa. Ha (puc.l) maH 3CKH3HO-KOHCTPYKTHUBHBIN UepPTEX HACOCHOM
YCTAHOBKM C 3%KeKkTopoM. B ciydae oOblyHOM HacocHOWl ycTtaHOBKM Hacoc (3) ¢
anekTpoaBuratenem (4) depes BcachiBawoImuii matpyOok (1) 3abupaer Boay W3 KOJJIEKTOpa U
MOJAaeT €€ MO HarHeratreabHOMYy TpyOompoBoay (7) B oTBoasmuil kaHail. B cimydae HacocHOU
YCTaHOBKHM C 3KEKTOPOM Ha HAIOpHOM TPyOOINpPOBOJE YCTaHABIMBAETCA 3KEKTOp (5) B BHIE
cy’karomierocsi coria. Bopa, BbITekas W3 comuia ¢ OOJNBIIONH CKOPOCTBIO, CO3/1a€T BaKyyM,
Omarogapst KOTOpOMYy IO BcachlBalolleMy TpyOompoBoay 3xekropa (6) M3 KoJUIEKTOopa B
TpyOonpoBos (7) moctynaer JONOJHUTENbHBINA 00bEM BOJIBI.

JUia pacyeTa mapaMeTpoB HACOCHO-3’)KEKTOPHBIX YCTAHOBOK Ha KOJJIEKTOPHO-APEHAXKHBIX
CEeTSAX U OINpeJeJICHUsI OCHOBHBIX PAa3MEPOB KEKTOpPA MpeasiaraeTcs IpocTas METOANKa pacuéra,
OCHOBaHHas Ha UCIOJIb30BaHUHM OOOOIICHHBIX XapaKTEPUCTUK CTPYHHBIX HACOCOB (37KEKTOPOB).
OTU XapaKTEPUCTUKU TMOJYYEHBI MO pe3yjbTaTaM TEOPETHUECKHX pacueToB KO3(p(UIIMEHTOB
WHXEKIUU, OTHOCUTEIbHBIX mnepenanoB naBiaeHud W KIIJ[ cTpyilHbIX HAcOCOB IJid pa3IUYHBIX
COOTHOUIEHUH JUaMETPOB KaMEpPbl CMEILIEHUS U BBIXOJAHOTO OTBEPCTHS COIIIA (pUC.2).

CpaBHUM paboOTy HACOCHBIX YCTaHOBOK IO JIByM BapHaHTaM Ha KOHKPETHOM IpUMEpE:
Uit OOBIYHOM HAaCOCHOW YCTaHOBKM (BapuaHT 1) M Ui HACOCHO-2’)KEKTOPHOW YCTaHOBKHU
(BapMaHT 2) Npu CIEIYIOMIHUX OJNHAKOBBIX HCXOIHBIX JaHHBIX:

— pacxoj Boabl B kKoyuiekTope Qi = 0,9 M3/C;

— BBICOTA MOAgbeMa (OT YPOBHS BOJbI B KOJIJIEKTOPE JO YPOBHSA BOJbl B OTBOJALIEM
KaHaje)

He=3,0 m.

Bapuanrt 1. [Ipunumaem uncio HacocoB — 10, Toraa pacxoj 0JTHOro Hacoca paBeH:

Qu=Q«/10=10,09 M’/c

[To BBEIOpaHHOMY pacxomy M BBICOTE MoabéMa mpuHUMaeM Hacockl Thma K290/18 ¢
napameTrpamu: Hanop Hacoca Hy = 11,6 M; umnciio o6oporoB n = 1450 00./MuH; MomHOCTh Ny =
14 xBT; KII n, = 0,75; nmametp HanmopHoro natpyoka dy = 0,15 m.

Tak xak npuHATHIH Hacoc uMeer Hamop H, Oonbiie TpeGyemoro Hamopa Hg, To mpwu
paboTe B TeUeHUE CYTOK KOJIMYECTBO TEPSIEMOM 3JIEKTPOIHEPIUU OYIET PaBHO:

AD=981xQ, (M) x 24yaca = 9,81x 0,09(% = 243kBmxy

Mu >
KII/I HacocHOM yCTaHOBKM paBEH:

_QOuxH _ 0093 _
0, xH, 009x11.6

Muy.
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Bapuant 2. Ilpunumaem ToT e Hacoc Tuma K290/18, yto u ans Bapuanta 1, HO ¢
KekTopoM (5) (puc.l). DKEKTOp pacmosokeH MOJ YPOBHEM BOJbI B KOJUIEKTOPE, MOITOMY
IPUHUMAEeM Hamop ot 2 10 1 M, KOTOPBIH 3KEKTOp CO3AaeT BO BcachiBaroleM Tpyoonposoje (6).
B nannom mpumepe HB = 1,0 M. HeoOxoauMo ompenenuth pacxoll BOABI (yx , BCACBIBAEMOM
9)KEKTOPOM, pa3Mep BBIXOJHOI0 OTBepCTUs coma d, U AuaMeTp HarHeTaTeIbHOro TpyOonpoBoaa
ds;. st aToro ucrnonbzyeM 00OOIIEHHBIE XapaKTEPUCTUKH CTPYHHBIX aIapaToB (3:KEKTOPOB),
MOKa3aHHbIE Ha puc.2.

OmnpenesnsieM OTHOCUTENbHBIN Mepenaj AaBICHUS IKEKTOpa:

APc/APp = (He - He) / (Hu - He) = (3 - 1) / (11,6 — 1,0) = 0,19

Ha xapaktepuctukax (puc.2) otknangsiBaeM 3HaueHue APc/APp = 0,19 u mpoBoaum
TOPU30HTAIBHYIO JJUHHUIO BIIPABO JI0 TIEPECEUYCHHs C MyHKTUPHOU JTMHUEH (JINHUEH ONTHMAabHBIX
kod(punmentoB uHkekuuu, Uo = (,x / QH); Haxomum Uo = 1,15. 3arem omyckaem
NeprneHauKysip Ha ock d3/dp u momyuyaem 3uauenue d3/dp = 2,05. [Ipunumaem 3HaueHue d3 >
du; d3 = du = 0,15 M. Torga nuameTp BBIXOJHOTO OTBEpCTHS corma paBeH dp = d3 /2,1 = 0,15/
2,05 = 0,07 m. Pacxon g,x = Uo - Qu = 1,15 - 0,09 = 0,104 M’/c. Takum 0o0pa3oM, Hacoc Tura
K290/18 obecneunBaet BomonoabeM Ha Tpebyemyto BeicoTy Hec = 3 M ¢ pacxonoM QH + Qo =
0,09 + 0,104 = 0,2 M/c. Hnst obecrieueHus OTKauyKu pacxoja Bojabl koyuiektopa Qk = 0,9 M /e
notpedyercs ycTaHOBKa M3 5-TH HacocoB, a He u3 10-tu (xak B Bapuante 1). KII/] nHacocHo-
3KEKTOPHOM YCTAaHOBKHU PaBEH:

Oy +9q,,.)xH.  (0,09+0,104)x3
O, xH, 0,09x11,6

]7 = = 0,56

4yT0 Oosiee ueM B 2 pasa npessimaet KIIJl B BapuanTe 2.

Takum oOGpa3om, sHEpTHS, TepsieMas pu padbore Hacoca turma K290/18 B Bapuanre 1,
pacxojayercsi Ha o0ecreyeHne NNepeKayky JOTOIHUTEIbHOTO PACcX0/ia (yx B BApHAHTE 2, 4TO
MI03BOJISIET MPUHATH MEHBLIEE YHCIIO HACOCOB.

B npuBeneHHbIX BapuaHTax HeHTpoOexHbIM Hacoc Tuna K290/18 mpuBeneH TOMbKO Ams
HaTJIIHOTO TpHUMepa pacuera, (AKTHYECKH aHAJOTUYHBIA pacdyeT MOXKET OBITh CHaeNaH s
JPYTUX HACOCOB Pa3IMYHBIX HAIIOPOB.

Bwigoo

[IpuMeHEeHNE HACOCHO-IKEKTOPHBIX YCTAHOBOK HAa KOJIJIEKTOPHO-IPEHAXHBIX CETSX
MEJIMOPATUBHBIX CUCTEM MO3BOJISET YBEIUYHUTh BOAOIOAAUY 3@ CUET PA3HOCTH MEX]Y HAIopoM
Hacoca u Tpedyemoii BeicoToi moabema. [1pu atom KII/] HacoCHO-3’KeKTOPHON yCTaHOBKH BBIIIIE
KIIJI oObryHOM ycTaHOBKH. /[l pacdera mapaMeTpOB HACOCHO-3’)KEKTOPHOW YCTaHOBKH
IpeJIOKEHA MPOCTash METOAMKAa pacyeTa, OCHOBAaHHAs Ha HCIIOJIb30BAHUU XAPAKTEPUCTHUK
CTPYHWHBIX HACOCOB (37KEKTOPOB).
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VIIK 627.4

rMAPOMOP®OJIOMMYECKUE SABUCUMOCTU ANA PEK
C MEJIKOMNMECYAHbIM PYCJIOM

Hcemarunos X.A., Xamaamos II1LP.
(CAHUNPU um. B.J1. XKypuna)

JUIs  TpOEKTUPOBAHMS THAPOTEXHUYECKUX COOPYXKEHUH Ha peKkax HeoOXOIUMBI
pacueTHbIX 3aBUCHMOCTH, CBS3BbIBAIOIIME pa3Mepbl HMX pycell C OCHOBHBIMU (paKTOpaMH,
(bopMUPYIOIIUMHU UX. Y CTAHOBJICHHEM TaKUX 3aBUCHMOCTEH 3aHUMAINCh MHOTHE HCCIIEI0BATEIN
[1,2,3], onHako yuecTb Bce (aKTOphI, BIUSIONIKME Ha (opMUpOBaHUE pyCIia, TOKAa HE Y1aI0Ch.

B Hacrosmel pabote caenaHa MOMbITKA MOJYYUTh PAacUETHBIE 3aBUCUMOCTH AJ PEK C
MEJIKOIECUaHbIM PYCJIOM, YUUTHIBAIOIINE BOJAHOCTh MOTOKA, YKJIOH U XapaKTEPUCTUKY TPYHTA,
clIararomiero JHO u Oepera pycia.

JUid mosly4eHHsl pacyeTHBIX 3aBUCUMOCTEH LIMPUHBI U CpeAHel IIyOuHBI pycia peKd OT
OCHOBHBIX (PaKTOpOB MbI UcXxonuiau u3 noctyiara B.M. Jloxtuna [2]. B atom nocrynate M.A.
BenukanoB [1], paccmaTpuBas JIMHAMHUYECKYI0 CTOPOHY (OPMHUPOBAHUS PEUYHOIO pycia,
KOHKPETU3UPOBAJl TPU KAaTETOPHUH, UCIIOJIB30BAB JIJIsl ATOTO ClIEeAyomIue mapamerpol: pacxon (Q),
YKIOH (1) M CpeAHIo KpymnHocTh dYacTull AHa (d). DTH TpM BEJIMYMHBI, MO MHEHHIO
M.A. BenukaHoBa, JOJDKHBI —ONPEACNATH CpenHue MOpQOJIIOTHYECKHE XapaKTEPUCTHKU
PYCIOBOTO MOTOKA: TNIyOMHY M KPUBU3HY Ha 3akpyriieHusx. CBoicTBa I'pyHTOB, IPOpE3aeMbIX
TEUEHHEM IOTOKA, yUYTEHbl HAMH JIONOJIHHUTENBHO B BHUe K03 duimenTa kpenocty rpyHra (f«p),
npeioxeHHoro M.M. IIpotoanakoHoBsIM [3].

Hcxons u3 BBIIIEU3I0KEHHOTO IMUPHUHY M TIIyOMHY pyclia PEeKH MOXHO TpPEICTaBUTH B
BHJIe OJTHOUJIeHA Q, g*i, fipxd:

B=x-0"-(g-)"-(f,-d)" (1)
H=1,-0"%-(g-0)"(f, -d)" @),
rae Ki, K» . - KO3(pPUIMEHTH NPOMOPLUHOHANBHOCTU; X, X2, Y1Y2Z1Z2 - TMOKazarenu

CTEIIEHU.
Jlanee, mpuMeHssl TEOPHUIO Pa3MEPHOCTH, HAXOAUM (HOPMYJIIBI Il ONPENEICHUS IHPHHEI
U TIIyOUHBI pyclia:

B _ 0 .
AT T T ©
7o Y x,

AT P @

B ¢opmynax (3) u (4) xo3dhPuueHTs K; U Ky | @ TAKXKE MMOKa3aTeNu CTENEeHH X U X2
SIBJISIIOTCSI HEM3BECTHBIMM M JOJDKHBI ONPEAENATHCA 10 JAHHBIM HATYpPHBIX MCCIEIOBaHUM.
VYka3zanHble KO3(GGUIMEHTH U TIOKa3aTeNu CTeNeHW ObUIM paHee OIpeesieHbl HaMu 10
HAaTYpHBIM J@aHHBIM THAPOMETEOCTyXObl Y30ekucrana st p.Amynapes [4] U 1O JaHHBIM
rugpomereocnyk0sl Kuras mis crBopa XyaroaHbkoy p. XyaHX?, UMEKOIIECH MEJIKOIMECUYaHOe
pycio. DTO CTBOp pacHoJIOkKEH Ha 768 KM BBIIIE OT yCTh PEKH M HAaXOJIUTCA B 30HE LIMPOKOU
norimbl. Ha mpaBoMm Gepery p. XyaHX? B pailoHE CTBOpa MOCTPOCHBI 3aIIUTHO-PETYTUPOBOYHBIC
coopyxkeHus. JleBblii ee Oeper - HHM3KMA M CJIOXEH HU3 JIETKOPa3MbIBAEMOIO TpyHTa. MBI
WCIIOJIb30BANIA IaHHBIE TIO PACXOJy, YKIOHY, CPEIHEMY THAMETPy ITOHHBIX OTIOKEHUH, r1yOuHe
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u wupuHe pycna p.Xyanxd 3a 1977 u 1980 rr. (Bcero 46 nmannsix). Ilpu sTom amanaszoH
W3MEHEHUS TUAPABIMYECKUX IEMEHTOB HaXOIMIICS B CIEAYIOUINX Mpeenax:

B=262~2640 m ; I=0,00008 ~ 0,00058 ;

H=0,84 ~3,76 m ; D= 10,0001 ~ 0,00017

Q=236 ~ 10800 m’/c

Koapduument kpenoctn (fip) A8 OTAEABHBIX BUIOB TPYHTOB OIPENEIAETCS 10
Hwkecneaywmum popmynam M.M. [Iporoauakonosa [3]:

JUTSL CBIMTYYUX MaTEPHAIOB: fop=tg o (%)
1800+
JUIS1 CBA3HBIX TPYHTOB: S = leprore (6)
o
IS CKAJBHBIX TIOPOJI: fip = 0,1 Rex (7)

T7€ ¢ - YroJI BHYTPEHHETO TPEHHS TPYHTA; € - KO HUITUEHT CIETIIICHHUS;
Rex- - mpenen npouyHoCTH;
G - HalpsOKEHUE, TPU KOTOPOM OMPEAETAETCS COMMPOTUBICHUE MOPOIbl CABUTY.

Koaddunuent kpenoctu s OTAEIBHBIX BUIOB IPYHTOB UMEET CJIEIYIOIIUE 3HAUCHUS:

JIJIs1 IECYAHBIX TPYHTOB: fkp = 0,5-0,6;
JUJIsl TIUHUCTBIX TPYHTOB: fxkp = 0,8-1,5;
JUUI1 KAMEHUCTBIX TPYHTOB: fkp = 1,5- 2,5;
JUJIs1 CKaJIbHBIX MTOPOJ: fxkp = 2,0- 4,0.

Hcnonp3ys rupaBiandecKue 3JIeMEHTHI TOTOKa JUIsl THAPOCTBOpa XyaroaHbKoy p.XyaHXd,
Mbl PACCUUTAIN KPUTEPUHU:

B H 0
fo,-d’ Jp-d (S d)*g-i

OOpaboTaHHbIC JaHHBIE HAXOIATCA B MpeiAesiax NpsMoi JMHUU. [10ib3ysich MPSIMBIMH
JIMHUSIMHU, QaHAJIUTUYCCKUM MMYTEM OIPCACIINHIIN KOB(IJQ)I/II_II/ICHTBI H TII0Ka3aTesin CTCIICHU B
BeIpakeHusx (3) u (4): X;=0,6; X,=0,3; K;=0,36; K,=0,1.

ITocne »Toro YKa3aHHBIC BbIPpAXKCHUA UMCIOT BU:

B=036 o
(fip xdi)™ (gxi)” (8)
=012 2w d) ©)

(g B l-)OAIS

IIpu cpaBHeHuMH mokaszareneil creneHu B ¢opmynax (8) u (9) mna pex XyaHxd u
AMyJapbsi 0Ka3anoch, UTO AJIsl IIUPUHBI p. XyaHX? 3HaU€HME MoKazarenen Oonbiue (x;=0,6), uem
Ui UpUHbBL p. Amyaapbs (x;=0,5), a nnsa rnyOunsl (H) nokaszatenu p.XyaHx? u p. AMynapbs
HMEIOT OJJMHAKOBOE 3HaueHHe (X»=0,3). IT0 3HAYUT, 4TO Ha p. XyaHX? C POCTOM Pacxojia BOAbI
LIMpUHA pyclla pacTeT B OOJBLIONW CTEMEHH MO CpaBHEHUIO ¢ p. Amynapbsi. B stom Gomblryio
pOJIb WTPAIOT, MO HAIIEeMy MHEHHWIO, MyTHOCTh MOTOKAa M KPYMHOCTh HaHOcOB. Ha p. XyaHxs
CpelHss MYTHOCTh motoka B 10 pa3 Oonblle, 4eM CpelHsis MYTHOCTh MOTOKa p. AMyJapbs, a
KpyIHOCTh HAHOCOB MEHBIIIE.
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[Tonyuennsie 3aBucuMoctd (8) u (9) B oTMuMe OT paHHEE CYHIECTBYIONIUX YUUTHIBAIOT
ycTOMuMBOCTH Oepera pycna. iMu MOXHO MONB30BAThCS MPU pacdyeTax HIMPUHBI U CpeaHen
rIyOWHBI pPEeK, MPU MPOCKTHPOBAHUU 3AIIUTHO-PETYJIUPOBOYHBIX COOPYKEHUU, BOJ03a00PHBIX
TUAPOY3IOB, a TAKXKE MPU MOJCITUPOBAHHUH P. XyaHX?.

PaccMoTpuM BO3MOXKHOCTH HMCIIOJb30BaHUE MOJYy4YEHHOW 3aBHcUMOCTH (9) s BeiOOpa
Macmtaba MoaenupoBaHus pycia p. Xyanxd. Kak wu3BecTHO, MOJEIMpOBaHHE pycla,
CJIO’)KEHHOTO W3 MEJKOMEeCYaHbIX HAHOCOB, HAa PABHUHHOM YYacTKE PEKH MPOU3BOJIUTCS TIO
METOJy HCKaXEHHOro MojenupoBaHus. [lpu TakoM MoOJIEeNUpPOBaHWUU  MacIITaOHbBIE
KO3 (D PUIIMEHTH TPUHUMAIOTCS CJICIYIONINE:

1. Koa¢pdunueHT ropu3oHTaNBHOrO Maciitada HUCXOAsS W3 pa3Mepa MOJCIbHON
d 0,10
IUIOIAKN: @, = —1=—"—=16;
d,, 0,06
d, 0,10
2. Koadduuuent macmradba KpymHOCTH HAHOCOB: &, =——=——=1,6;
d, 0,06
3. Koo duuent macmraba Gepera npUHUMAIOT PaBHBIM @, = |, TaK KaKk MOJeNb U

HaTypa COCTOAT U3 MEJIKOTO MeCKa;
4. Koaddunuent BeprukanpsHOro Macmrada, onpeaeleHHbIH o popmyre (9):
a. = a0,64a9,25 — 8000,6410,251,60,25 — 81 :

h B S

5. Kosddpuument maciraba pacxozna BOIs: @, = aza,” =800-81"° =583200;

6. Koadduuuent macmradba CKOpocTu: @, =+, = V81 =9,0;

7. Kos¢ppunuent macmraba ykioHa: o = /. 8L =0,10;
a, 800
8. Koaddunuuent macmraba BpeMeHu: o, = 0‘035 = 8170 =89.
a,

[TomydyeHHble MacmTaOHble KO3(QQUIMEHTH UCIONb3YIOTCS crenuanucraMu MHcTutyTa
BOJHOro xo3siicTBa p.Xyanxs (Kurail) npu BhINOTHEHUN MOJEIBHBIX MCCIEIOBAHUN PYCIOBBIX
IIPOLIECCOB Ha ITOM peKe.
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VJIK 627.4

NMPOMYCKHAA CINNOCOBHOCTb PYCEJ PEK B YCJIOBUAX
3APETYJINPOBAHHOI'O CTOKA

Hcmarnnos X.A., Xamaamos I1.P.
(CAHUUWPHU um. B.JI. XKypuna)

[IpomyckHasi CrOCOOHOCTh €CTECTBEHHOTO pycja peKu olneHuBaeTcsa ero dopmoit. Kak
U3BECTHO, PEYHOE PYCIO - MPOAYKT B3aMMOJEHCTBHUS PEYHOrO NMOTOKA M MOACTHIAIOLIETO €ro
rpyHta [1,2], To ecTh reosiorudeckuii GakTop OKa3bIBa€T OCHOBHOE BIIMSIHUE Ha opMy pycia. B
X0J€ 3TOro  B3auMoOJEHCTBUA  (opMHpYIOTCS  pyciaoBble  (OPMBI, COOTBETCTBYIOIIHE
3aKOHOMEPHOCTSIM IIpoLiecca.

JUia aHanu3a u3MeHeHHs (OpMbl pycia p. AMyAapbs MHOJ BIHMSHHUEM IOTOKa BOJbBI U
re0JIOTUYECKOTO CTPOCHHSA JHAa M Oepera HaMHM OBUIM WMCIOJB30BAaHBI JaHHBIE THIPOMOCTOB
Kepku, Troamyron, Typrkyns, Yatasr u Ke3bupmkap. OTH CTBOPBI HaxoIATCs Ha pPa3HBIX
y4acTKax peKd M MMEIOT pa3judyHoe reosiorudyeckoe crpoenue. Ha yudactke ctBopa TrosimyioH
o0a Oepera - CKaJuCThble, TPYIHO Pa3MbIBa€Mble, U PYCIO MMEET MPSAMOYToyibHYI0 (opmy. B
ctBope Kepku mpaBelif Oeper — KaMEHUCTBIH, JIEBbII CI0XKEH PEYHBIMHU OTJIOKEHUSIMHU, U PYCIIO
uMmeet cinabo pacmiactaHHyo gopmy. Ha ywactke ctBopa TypTkyis, rae o0a Gepera CiloxeHb
MECYAHO-WIMCTBIMU OTJIOKEHUSMHU, BCIEACTBUE OTI0KEHHSI HAHOCOB MPOU30LIET TOABEM JHA, U
pyCIIo UMEeT MIUPOKO paciiacTaHHyo ¢opmy [3].

B kadecTBe OCHOBHOTO IOKa3zaTelssd, XapakTepusymomero ¢Gopmy pycia, ObUIO TPHHATO
OTHOIIEHHE IIUPUHBI Pyclia MO ype3y BOJbI K CpeHel riyoune notoka - B/H. Ananu3s 3HaueHuit
9TOTO TMOKa3aTels Mbl MPOBEIM OTIAEIBHO JUIsI MEXKEHHOr0O M NaBOJKOBOIO IEPHUOJIOB.
[TosnyueHHbIe JaHHBIE [TOKA3BIBAIOT, YTO B MEXEHHBIN nepuo BenuunHa B/H n3mensercs ot 100
1o 600. [Tpu sTom Hanbonbiee 3HaueHne B/H mabmogaercs B ctBope Kepku, pacmosio)keHHOM B
Hayaje CpelHero ydactka. Huke mo TedyeHMIO 3HaUYE€HME IOKA3aTelssl YMEHbBINAECTCS, AOCTHUras
HauMeHbIIeH BenmuuHbl B cTBOpe Kbpi3pummkap. B maBoakoBeiii mepuoa m3menenue B/H Hocut
npyroit xapakrep. B ctBope TypTkynb, rne oba Oepera CIOXKEHBI M3 JIETKOPAa3MbIBAEMOI'O
IPYHTa, 3HaY€HUE 3TOro NoKaszaTessi Hauboubllee, a B cTBOpe KbI3blmKkap - HaUMEHblIee, Kak B
MeXeHHBbIN nepuos. Bo BpeMs maBojka B CTBOpax ¢ OeperaMu U3 JIEFKOPa3MbIBAEMOI'O I'PYHTa
BennurHa B/H emie Gonblie yBenInYMBAETCs MO CPABHEHHUIO C MEKEHHBIM TIEPUOJOM, TOTJa KaK B
CTBOpAax € TPYJHO pa3MbIBa€MbIMU Oeperamu U3 KpernkuX MOpOoJ OHA PacTeT A0 ONpeesIEHHOTO
3Ha4YE€HMS pacxoja, a 3aTeM C pOCTOM pacxoja YMEHbIIAETCs.

TakuM o0pazoMm, BO BpeMs MaBOJKa Ie€OJIOTMYECKOE CTpoeHHe OeperoB p. Amynapbs
BIIUSIET Ha MoKa3aTenb B/H, a mMeHHO, Kpenkue mopoasl OrpaHNYMUBAIOT POCT IIUPHHBI PycIa.

Mpbl mpoaHanM3UpOBANIM TakkKe wu3MeHeHue 3HaueHuit B/H pmna p. Xyauxs. B
XapakTepUCTUKe p XyaHXd U p. AMyAapbsi MHOTO 0OIIero: 00e pexu — OyKaaromniue, mouMsl B
HU30BbSIX - ULIMPOKHME; JHO M Oepera B HW)KHEM TEYEHMM PEK - U3 MEJKOTo IecKa;
TUAPOJIOTUYECKHUE U THIPABINYECKHUE TTapaMeTpbl — OJIU3KHUE.

JUia aHanu3a ObLIM MCIOJIb30BaHbl JaHHbIE CTBOPOB XyatoaHkoy U JIMIBUHB p. XyaHX?.
CrBop XyaroaHKOoy HaxoguTcs B 768 KM OT yCThd, UMEET WIMPOKYI0 NoiiMy; HeriayOokoe,
U3BWINCTOE PYCIIO; CIIOKEHHBIE M3 MEJIKOro necka JHO U Oepera. CtBop JIMLB3UMHB HaxXonUTCS B
104 xM oT ycTBs, pycio - TIy0oKoe, Oepera CI0KEHBI U3 CYNEeCYaHOro IPyHTA.

B ctBope Xyaroankoy BennunHa B/H Bo Bpemst mexenu coctasisieT 550-600. Bo Bpems
MmaBoJika OHa pacteT W goxomuT ao 2700 u Oomee. AMmuintyna kosnebanuit B/H mns pacxona
BOJbI B cTBope o0bemom 4000 M>/c konebieTcs B npeaenax ot 150 go 2000, uto aHAaIOTMYHO
W3MEHEHUIO ATOTr0 MOKa3atels B cTBope TypTKyJsb Ha p. AMyaapbs.

B ctBope JIunzunp BenuuuHa B/H B cpeanem kone6netrcs ot 100 mo 350. B mepuon
MEKEHHU MOKa3aTelb U3MEHsIETCsl 00Jee NHTEHCUBHO IO CPAaBHEHUIO C MaBOJAKOM. B maBoaok oH
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o4ty moctosiHeH B npenenax 150-200. Takas ke kKapTUHA HAONIOAAETCA B IEIbTE P. AMyaaphs
B cTBOpe KbI3bL1mKap.

PaccmorpuMm m3MeHnenne nokaszatesst B/H B yClIoBUsSX 3aperyIMpoOBaHHOTO CTOKA BOJIBI U3
BOJOXpaHWIMIL. PerynupoBaHue croka BoAbl AMyAapbd M XyaHXd BOJOXpaHWIMIIAMU
W3MEHUJIO €CTECTBEHHBI XOJ pYyCJOBBIX IIPOLIECCOB, B PpE3yJbTaTe€ YEro CHU3MICA
MaKCHUMAaJIbHBIM pacXoja BOJbI, YBEIMUYWICS MUHUMAJIbHBIH CTOK, M MPOU30LUIO CIVIaKMBaHUE
ruaporpada pacxona. BermencTBue ocakJeHUS HAHOCOB B BepXHeM Obede B HIDKHUN Obed
MIOCTYIAET NMOTOK C MEHBIIUM HMX COAEpPKaHUEM, YEM TPAHCIOPTHPYIOIIAsl CIOCOOHOCTh MOTOKA.
Crenenb ocBemyieHuss Boabl aoxoaut 1o 100%, T.e. U3 BOJOXpaHUIUIIA B HEKOTOpbIE
MIPOMEKYTKH BPEMEHHU, OCOOCHHO BO BpEMsl 3allOJIHEHMsI Yallld, BHIXOAUT COBEPUIEHHO YUCTHIN
MIOTOK, KOTOPBIHA pa3MbIBaeT AHO pycia.

C Havana sKcIulyaTallMM BOJOXpaHWIMINA Ha p. XyaHx? no 1989 r. nHo pycna peku
€XETr0JJHO Pa3MbIBAIOCh U YIayOJsiock. 3a nepBbie 6 JIET SKCIUTyaTallui pa3MbIB JIHA COCTaBUII
6osnee 1 M, mpu 3TOM B MHOTOBOJIHbIE I'0OJibl OH ObUT 0OJi€€ MHTEHCUBHBIM, YEM B CPEIHHUE IO
BOJHOCTU TOoNbl. B ManmoBoguoM 1989r. u3-3a ocakieHUsI HAHOCOB, MOCTYMABIIUX U3 BEPXHETO
Obeda BomoxpaHWIMINA, HaOmomancs HeOonbmoW mnoabeMm pAHa. [amee mo 1995 r. B
MHOT'OBOJIHBIE U CPEIHHME IO BOJHOCTH TOJIbl MPOMU3O0ILIO pa3MbiBaHUE JHA, U K 1990-1994 rr.
ero ypoBeHb cHu3wics eme Ha 1 M. Cnenyromme 1995-1997 rr. okazanuce ManoBOAHBIMU U
CPEHMMHU I10 BOJHOCTHU rojiaMu. 3a 3TU T'OJbl IOJBEM JHA B pe3ysbTaTe 3amieHus cocrtasui 0,3
M. CaMbIM MHOTOBOJHBIM CO JHS SKCIUIyaTallMd BOJOXpaHWIMIIa okazaics 1998 rox, xoraa
Ha0Ir0a1cs caMblii 60Jb1I0M pa3mbIB AHA - 110 0,8 M.

B/H
p-XyaHx3 cTBop JIMusuHb
1200 & 1977 .
a = 1980 r.
1000 A 2002 .
800
600
400 =
g ¢
200 A ] * * Py * o
=) *
A& (N A il .A% . ‘ A4 4 * L 2
0 L
0 1000 2000 3000 4000 5000 3 6000
Qm /e

Puc.1. OTHOIIEHNE WIMPUHBI K TTyOWHE B 3aBUCUMOCTH OT PAacXo/a BOJBI AJISl PEKU
Xyaunxs ctBop JIUI3HUHE.

B cpennuit mo Boanoctu 1999 rom m B octpo MmamoBomubie 2000 u 2001rr. BHOBB
OTMEYaJIoCh 3aWIeHHE JHAa M ero moabeM Ha 1 M. AHamu3 TOKaszal, YTO B JalbHEilIeM B
3aBUCHMOCTH OT BOJHOCTH T'0JIa TIPOILIECCHI pa3MbIBAHUS W 3aWJICHUS JHA pyciia p.XyaHxd OyayT
YepenoBaThCs, MPU 3TOM B MHOTOBOJHBIE TOABl OyAEeT MNPOUCXOAUTH €ro pa3MblB, a B
MaJIOBOJIHBIC TOJIBI - 3aWiieHne. Pe3Koro CHMKEHHSI OTMETKH JTHA pyclia B MHOTOJICTHEM pa3pes3e
HE 0XHJaeTcs.

B mepBbie TOIBI dKCIUTyaTallMd BOJOXPAHIIININA HA y9acTKe OOIIEro pa3MbIBa HUKHETO
oveda p. XyaHxd> oTMedanoch yMeHblIeHue 3HaueHus B/H mo cpaBHEHHIO ¢ ecTeCTBEHHBIM
pexumoM (puc.l). B mocnenyromue roasl ¢ pocTOM pacxoja BOJAbl yBEIMYEHHUE IIUPUHBI U
IIyOMHBI MTOTOKA MPOUCXOAMIIO C OJMHAKOBON CKOPOCTHIO, BCIEICTBHE YEro MOKa3aTelb UMEI
MOCTOSTHHYI0 BennuuHy. llociie 8-ieTHe# 3KcIyaTaluu BOJOXpaHWJIUINA IMHPUHA Pyclia BO
BpeMs MEKEHM cTalla yBEIWYUBAThbCs O0Jiee MHTEHCHUBHO IO CPaBHEHUIO C TIyOMHOW MOTOKa,
KaK 9TO IPOMCXOJMT B CIIydae eCTECTBEHHOTO pexxuMa 10 pacxoma 1000 m’/c. C mambHeiimem
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YBEJIMYEHUEM pPacxojia BOJbl 00JIee HHTEHCUBHO pOCia CpeIHssl TIyOrHa OTOKa, HO HE ILIUPHUHA,
a 3HaueHwue nokazarens B/H ymenbmanocs.

W3menenne ¢opmbl pycina U cooTBeTcTBeHHO B/H Habmiomaercs m B HIDKHEM Obede
BoJoxpaHuiuile Ha p. Xyanxe B 1999 r. na p. XyaHx»d caaHoO B 9KCIUTyaTalHi0 BOJOXPAaHUIUIIE
CsionaHtH eMKocThio 12 kM. 3a 4-¢ roma okcmuryatammu (¢ 1999 mo 2002rr.) B cTBOpe
XyarwaHKoy, HaXOASIIMMCS Ha 125 KM HUXKe BOJOXpaHUIHIIA, MPOU30IIeT pa3MbiB AHA Ha 0,5 M,
u amiumatyaa konebanus BenmuuuHbl B/H cokpatmmace. Eciam mpu ecTecTBEHHOM peXuMme W
pacxozae Boabsl 3000 M>/C BTOT TOKa3aTelb nocturan 2700, To mocie BBOJA B AKCIUTyaTallUIO
BOJOXpaHuauia oH He npesbiman 350. B ctBope JIuuzuup, pacnongoxeHHOM Ha 792 kM HuXe
BOJIOXPAHUIIUIIA, U3MEHEHHE TOKa3aTessl M0 CPABHEHHUIO C €r0 BEIMYMHOW MPHU €CTECTBEHHOM
pexuMe He MPOUCXOIUIIO.

B ycrnoBusix 3aperynupoBaHHOTO CTOKa BOJbI ¢opMa pyclia peKd OKa3bIBaeT BIMUSHUE U
Ha €ro MpOMyCKHYI0 crocoOHOCTh.(puc. 2) Kak mokaszan pacyeT THAPABINYECKUX MapaMeTpPOB
pycia p.XyaHxo, B ObITOBBIX (€CTECTBEHHBIX) YCIOBUAX MPH PAacXoje BoIsl Ha peke Q=6000m"/c
YCTOWMYHMBOE TEUCHHE MOTOKA CO CPEIHEH CKOpocThio V=1,66M/c obecrieunBanoch Mpu IMHUPUHE
pycaa B=2000 m u cpenneii riryoune noroka Hep=1,81 M.

p.XyaHx3 cTBOp XyaHbKOy

B/H ¢ 1977 1.
3000 A1980T.
* * 2002 r.
2500 1 = 200
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0la ™" 9" 0 &% 7 * ‘ ‘ ‘ ‘
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Puc.2. OTHomenue mupuHbl K r1yOUHE B 3aBUCUMOCTH OT pacxo/a BOJbI JJIsl peKU
XyaHx3 cTBOp XyaHbKOY.

JInst TOoro, 4ToObI MPH 3aperyJIMPOBAHHOM CTOKE M TAaKHMX IOKa3aTelsX pycia M pacxoja
o0ecnevYnTh yCTOWYMBOE TEYEHHE IOTOKAa O€3 IMOBBIMIEHUS YPOBHS BOJIBI 10 CPAaBHEHHIO C
€CTECTBEHHBIM, HEOOXOIMMO YKPEIIATh 00a Oepera peku U yriayOmisTh JHO pycia.

IlepBoe TpeboBaHue, T.e. YyKpeIuleHHE OeperoB pycila, MOXKHO BBIIOJIHUTH IyTEM
CTPOMTENBCTBA TPaBEPCHbIX nam0. UTo Kacaercs BTOpOro TpeOoBaHHs, T.e. yriayOsieHus IHa
pyciaa, TO OHO OCYHIECTBJISETCS CAaMHUM IIOTOKOM, KOTODPBII pa3MbIBaeT AHO B pe3yJIbTaTe
YBEJIMYCHUS CBOCH CKOPOCTH 3a CUET CY)KEHHUS PyClla U CHIDKEHHUS MYTHOCTH 3a CUET yJepKaHUS
HAHOCOB B Yallle BOJOXPaHUJINIIA.

B 3akmioueHme OTMETHM, 4YTO B pe3yJbTaTe€ pETyJIUpPOBAaHUS CTOKAa  BOJBI
BOJOXPAaHUJIUIIIEM €CTeCTBeHHast (hopma pycia peku MeHsercs. B HuxHeM Obede coopykeHus
PYCI0 M3 LIIMPOKO PACIUIACTAHHOTO MPEBpAIIaeTCsl B Y3KO PACIUIACTAaHHOE, YTO BIMAET HA €To
MPOIMYCKHYIO CIHOCOOHOCTh M TpedyeT ydera MpH PEeryJupoOBaHMM pyclla PeKd Ha OOJBIION
IPOTSHKEHHOCTH.

JINTEPATYPA:
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V]IK 678

NMJEHKOOBPASYIOLWWUE NOJIMMEPHBIE MATEPUAIBI ANA
3AKPENNEHUA OEPJIMPYEMbBIX TPYHTOB

Kopenesa JI.A., AnbliioBa M.K.
(CAHUHNPU um.B.J1.2Kypuna)

[Tnomaap ocymeHHOro qHa ApanbCKOro MOpsi, MPEACTABICHHOIO MOYBOIPYHTAMHU JIETKOTO
MEXaHHYECKOro cocTaBa, cocraBiser Oonee 800 Thic.ra M €XErogHO HMeEET TEHJCHLHUIO K
yBenuueHuto. Ha Bcell monoce ocymieHHOro aHa (GOpMHUPYIOTCS COJIOHYAKH, 30JI0BOCTh KOTOPBIX
SIBJIAETCS OCHOBHBIM MCTOYHMKOM BETPOBOT'O BBIHOCA COJIEM M 3aCOJIECHHOM IbLIM. MaKkcUMallbHOE
yJaJieHue BBIOPOCOB MbUTH TIpH 3ToM fgocturaet 400-500 kM OT 09aroB ux ACQIIAIINM.

OnHOM M3 CPOYHBIX MEp, HANPABICHHBIX HA YJIYYIIEHHE HKOJOTHYECKOM OOCTaHOBKU B
paiioHe ApanbCKOro MOpsi, SBISIETCS pa3paboTKa MEPOINPHSITHIA MO0 0OphOE C OMYCTHIHUBAHUEM H
3aKpEIUICHUIO M 00JIECEHUIO IPYHTOB JIHA BhIchIXatomiero Mops. Hanbomnee a¢hhekTuBHBIM MeTOZI0M
B KOMIUIEKCE MEPONPUATUH, YCTPAHSIOIIMX HEraTUBHOE MOCJEACTBUE yChIXaHUs Apana, sBIsSeTCS
¢utomenuoparys. OnHAKO B YCIOBUSX AaKTHMBHOIO BETPOBOTO pPEXKUMa, NPUBOJAIIEIO K
BbIIyBaHUIO TIOCESHHBIX CEMSH IyCThIHHBIX PACTEHUIN M 3HAYUTENIbHON r'MOenu MOJIOJbIX MOOEroB
U3-32 BBICOKOM HCIApIEMOCTH  Biard, (UTOMENUOpATUBHbIE pabOThl  JAlOT  HU3KYIO
pe3ynbratuBHOCTh. [lo MHeHuto MHorux yudenbix (A.I.baGaeBa, K.C.Axmenosa, C.b.baiipamosna,
A.I' T'aens, B.I1.ly6poBckoro, M.I1L.IIerposa, H.I'.3axaposa, K.M.Mup3sanxaHosa,
C.Il.ParbkoBckoro, W.b.PeByta, T.U.®a3zunora, B.M.[lanaramBuiu u 1p.), TpOBEICHUE
¢dbuTOMeNnnopayy ¢ NPUMEHEHUEM Pa3IMUHbIX MEXaHUYECKUX 3alIUT, a TAKKE BSDKYIIUX BEIIECTB
JUISL CO3/IaHUsl 3AIIMTHBIX TMOKPBITUHA JaXe B CIIOXKHBIX JIECOPACTUTENIBHBIX YCIOBHSIX PE3KO
noBbIaeT 3()(PEeKTUBHOCT PabOT MO 3apalllMBAHUIO U 3aKPEIUICHUIO Ae(IupyeMbIX I'pyHTOB. B
cesizu ¢ 3tuM B CAHUHWPU npoBoasTcs uccinenoBaHusl MO pa3padOTKe CHOCOOOB 3aKpEIUICHUS
negaupyeMbIX TPYHTOB OCYIIEHHOIO JHa ApaibCKOro MOpsS M HX JIECOMEIHOpPALUH C
MPUMEHEHUEM XUMHUECKUX BSKYIUX BELIECTB M MEXaHUUECKHUX 3aLUT.

Mertona 3aKkperuieHus IECKOB ¢ IOMOIIBIO TNIEHKOOOpa3yoIuX MaTepuanoB U3BecTeH ¢ 70-x
rofioB mpouutoro cronerus. Hanbomnee mccrnemoBansl 1isl B 3THX Leiel BoxHble pactBopel CCh
(I'OCT 8518-57) n nonuBuHMUIaLETaTHAsA SMYJbCHs. [IOKpBITHS HA OCHOBE 3THX MpEnapaToB ObUIN
WCIBITaHbl B ONBITHBIX BapHaHTaX HAa OCYLIEHHOM JHE ApallbCKOIO MOps U MOKa3ald BHICOKYIO
HAJIe)KHOCTh 3allUThl CESHIEB W BCXOJOB OT BbIIyBaHMsA. Hemoctatkamu JaHHOro croco0a
SIBJIIETCS BBICOKAsi CTOMMOCTh XMMHUYECKUX IMPENapaToB, a TAaKKe OTCYTCTBUE UX MPOU3BOJICTBA HA
Teppuropuu PYs3.

VYuuThiBas BBIILIEU3I0KEHHOE W TPUHMMAs BO BHMMAHHME CAHUTAPHO-TUTMEHUYECKUE U
9KOJIOTHYEcKUe (aKTOpbl, HAMU ObLI ClIeIaH aHaJIU3 BOJHBIX JUCIEPCUN NOJIMMEPHBIX MaTepHalloB,
npou3BoguMbIX B PVY3. IlpenMymecTBoM BOJHBIX IHCIEPCUM SBIISIETCS OTCYTCTBHE B HHUX
OpraHMyecKkux pacropurenei. CleqoBaTenpbHO, MPU HMX HCHOJIB30BAHUM HE IPOUCXOAMT
3arpsi3HEHUs OKpYKarollel cpeibl.

B PVY3 0cBOEHO IPOM3BOACTBO CIEAYIOMIMX BUIOB MTOJIMMEPHBIX TUCIEPCHUMN:
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- BOJOpPacTBOpPUMBIE IIPOEKTHBIE 3UpHI LEJUTIOJIO3BI, METHIILIEIUII0N03a,

OKCHMETHIILIEIIIII0N03a, KapOOKCUMETUIILIEIUTION03a;

- aKpUJIOBBIE IMYJIbLCUM;
- KapbaMuao¢popMalbIeTuIHbIE JUCTIEPCUN;
- aMMOHU3HUPOBAHHBIN TUAPOJIU3HBIN JTUTHUH.

Hcnonp3oBanue kap6amMuaohopMalbJeTUAHbIX JUCHEPCHI 3aTPyAHEHO TEXHOJOIMYECKH,
T.K. 3TH TOJMMEpPHl TEPMOPEAKTUBHBIE, U Ul IEPEBOJAa HUX B TBEPJIOE BOJOHEPACTBOPUMOE
cocTosiHue TpeOyeTcs BBEACHUE OTBEpAUTENEeH KHUCIOTHOro Xapakrepa. IIpodHocTe miieHOK Ha
OCHOBE 2(pUPOB IEILTIOI03bI JOCTATOYHO BbICOKas (10 10 Mma), BOIOCTOMKOCTh HU3Kasl, CTOMMOCTD
3(hUPOB LIEIUTI0I03bI BBICOKAA (B Mpeaenax 2-3 ThiC.cyM 3a 1 Kr).

['maponu3HbIl TUTHUH SIBJISIETCS OTXOJIOM THUAPOJU3HBIX 3aBOJOB. B MHcTHUTyTE XMMMM
AH PVY3. pa3paGoraH MeToA M OpPraHM30BaHO ONBITHOE MPOU3BOJICTBO IO MOJU(PHUKALUN
TUIPOJIM3HOTO JIMTHWHA CTOKaMU METaJUIypru4eckoro KOMOMHATa TYTOIUIABHBIX M KapOIPOYHBIX
MetayuioB  (r.Yupumk). Ilpoaykr mnomyuun Ha3Banue "CrpykTypat 95" wu  comepxur
aMMOHM3UPOBAHHBIM TUAPOJIU3HBIA JIMTHUH W OCHOBHBIE MHUHEPAJbHBIE D3JIEMEHTbl IMUTAHUS
pacrenuii. PactBopsl "CtpykTypanTta 95" npu o0paboTke mecka MpPOSBISIOT BSOKYIIME CBOMCTBA,
YTO IO3BOJISIET 3HAYUTEIBHO CHU3UTh HEMPOM3BOAMTEIBHOE MCIAPEHHE BJaru € IMOBEPXHOCTH
CTPYKTYpPHUPOBaHHOTO necka. OHAaKO BOJOCTOMKOCTh TAKUX CTPYKTYP HEJOCTATOUYHO BBICOKAS.

[IneHkn Ha OCHOBE aKpPWJIOBBIX JUCHEPCUN OTIMYAIOTCS OTJIMYHOW aTmochepoil u
MOBBIIIEHHONW BOJIOCTOMKOCTBIO, XOPOUIMMHU (PU3UKO-MEXaHWYECKMMHU cBoWcTBaMH. OHHM LIMPOKO
MIPUMEHSIFOTCS JUIsl U3TOTOBJIEHUS PA3JIMYHbBIX BUJOB UCKYCCTBEHHBIX KOXK. CTOMMOCTb aKpUIIOBBIX
IMYIbCUH BbICOKaA (B mpenenax 2-2,5 ThIC.CyM/KT).

Hcxonst w3 BBINIEU3NIOXKEHHOT0, BBIOOp ObuT caemadn B monib3y "CrpykTypanrta 95" ¢
N00aBKOW aKpUJIOBOM 5SMYJbCHUH, 4YTO OOECIEYMJIO MOBBIIIEHHE BOJOCTOMKOCTH 3aIllUTHOTO
MTOKPBITHS.

Haubonee npocToil 1 NpakTHYeCKU Ba)KHOW XapaKTEPUCTHUKONW MaTepUasoB, UCTIOIb3YEMbIX
JUISl 3aIUTHBIX MOKPBITUH, ABJISETCSA BEJMYMHA IUIACTUYECKON MPOYHOCTU MPU MAJbIX CKOPOCTSIX
nedopmaruu, ompeaenseMas KOHMYECKHM IuiactomepoM PeOuuaepa. PesynmbraThl u3MepeHMit
IUIACTUYECKOM IPOYHOCTH IOJMMEPHO-NIECUYAHBIX IOKPBITHM, NPUTOTOBJIECHHBIX MPOMUTKON
pactBopoM "CtpykTypanTa 95" paznuuHbpIX (pakiuii TEcKa, MOKa3bIBAIOT, YTO B 3aBUCHUMOCTH OT
pacxozia CBA3YIOLIEro HMEeTCsl MAKCHMYM B Ipeaenax 2,55-5,1 kr/m” (tabmuua 1).

Tabnuua 1.Pacxon nienkoobpa3zoBaHus pu 00pabOTKe pa3IHuHbIX (Ppakiuii mecka

" " 2
dpaxims Cpok Pacxon "CrpykrypanTa 95", Kr/m
Mecka, MM “CH';EZ‘IH“”’ 0,2 0,42 0,85 1,7 2,55 34 425 | 6,0
1 4,0 5,1 6,6 9,1 - 11,8 - 10,5
0,08-0,14 24 4.5 10,0 27,0 51,5 67,0 72,0 68,5 65,0
1 3,8 5,3 7,6 8,7 - 9,9 - 8,0
0,14-0,25 24 0,4 9,0 19,0 435 58,5 64,0 63,0 60,0
1 35 4,7 6,0 7,4 - 8,3 - 7,5
0,25-0,314 24 5,4 10,0 19,0 39,6 55,2 60,0 57,5 54,0

CKOpOCTh CTPYKTYpPHBIX TIpeBpailieHuil B cucreme «CtpykTypanTt 95" + akpuioas
SMYJIbCHUS» Ha MOCIHEAYIOIIUX CTaAuiX (OPMHPOBAHUS IUIEHOK OblLIa HCCIEIOBaHa METOJOM
W3Y4YCHMs] KHHETUKH CYIIKH IUICHOK U M3MEPEHUS BEJIMYMHBI BHYTPEHHUX HANPsKEHUH B IJICHKAX
B mporecce ux aepopmupoBanus. B stux nensax uz 10 % - HOro BOJHOTO pacTBOpa aKpUIOBOU
smynbcud U 10 % - HOro pactBopa akpwioBod SMmyinbcuun B 'CTpykTypante 95" Ha
MOJMATUIICHOBOM TOJUIOKKE OBUIM OTIUTHI IUICHKM TONIIUHONM 1 MM. Pe3ynbTarel onpeneneHuit
BJIaTOCOJIEP’KAaHUA B IUICHKAX u# W BEJIIMYMHA BHYTPEHHUX HAIPSDKCHUU 7 MPUBEIEHBI HA pucC. 1,2.
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Kak crnenyer u3 mojlydeHHBIX JAHHBIX, HCIOJb30BaHUE AaKPUJIOBOM SMYJIbCHUH COBMECTHO CO
CTPYKTYpaHTOM HE CKa3bIBA€TCSl OTPHUIIATENIFHO Ha MPOIECCE MIEHKOOOPa30BaHHUS.

BogocToiikocTh TUIEHOK OMNpEAeNsyid Ha TOKPBITUSAX IMOJIYYEHHbIX Ha Iecke. bpuin
MIPUTOTOBIICHBI PACTBOPBI CTPYKTypaHTa, coaepxkamue Oornee 5-15 % axkpuaoBoil 3MyJIbCHH.
VYKazaHHBIMH pPacTBOpaMH OBII TPOMUTAH TII€COK, YJIOKECHHBIH B LWIMHIAPUYECKHE (DOPMBL.
IIporuTKa Imecka Oblia MPOM3BEACHA M3 pacdera 5 i1 pacTBopa Ha 1 M° moepxHocTd. TommmHa
IJIEHKU Ha TIOBEPXHOCTH TecKa MpHU 3TOM cocTaBisia 1-1,5 MM miist pactBopa, coaepskamero 10 %
aKpPUJIOBOM 3MYJIbCHH. BOIOCTOWKOCTh MOKPBITHS omperensan B TeueHue 10 cyTok moj cioem
BOABI 5 CM. YCTaHOBJIEHO, YTO IUIEHKAa B BOJIOHACBHIIIEHHOM cCOCTOSIHUU coxpanseT 10-20 %
MpoYHOCTU. VICTIBITaHNS TIOKPBITHI B YCTaHOBKE JJIsl ONPEETICHHs] BETPOYCTOMYMBOCTH TOKA3aIH,
YTO TMOKPBITHE BETPOM HE CHYyBaeTCs, TUICHKA TOJIIMHOM 1-1,5 MM coxpaHsieT IeJOCTHOCTh
anactuyHOCTh. JlanHas koHueHTpauus 10 % - Has Oblma MpUHSATA 32 OCHOBY Kak Haubonee
9KOHOMHUYECKH LieTIecoo0pa3Has.

HatypHbie ucnbITaHus MOKPHITHS C MOJIUMEPHBIM BSXKYIIUM MTPOBEJCHBI HA OCYIIIEHHOM JTHE
Apainbckoro Mopst B paiione Perbankoro 3anmBa ¥ moka3aiu BbICOKYIO BOJO- U BETPOYCTOWYMBOCTh
MOJTy4€HHOTO TOKPBITHS.
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Copneprxanue Biaru, %
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|
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Puc. 1 Kuneruka cymiku mieHok npu temneparype 60 °C, chopMupoBaHHbIX u3: 1-
10 % - HO¥ BomHOM akpuiI0BOH 3Mymben; 2-10 % - HOM akpHUIOBOH 3MYJIBCHH B
cmecu co CTpyKTypaHTOM

6H

v

2 4 6 96 190 Hacet

Puc.2 KuneTrka BHYTPEHHUX HAMPSHKEHUM IPU POPMUPOBAHUU
MOKPBITUN H3:

1-10 % - HOM BOHOI aKpUIIOBON IMYJILCUU

2-10 % - HOY aKpUIIOBOM SMYJILCUU B CMECH CO CTPYKTYPAHTOM

-219-



YIK: 631.46.484

VI XYAYIU YTIOKU TYIIPOKJAPUHUHT MEJIMOPATHB BA
MUKPOBNOJIOTUK XOJIATHA.

Kypanb6aes P.K., Paum6oesa I'.III.
(Tom/IAY)

Ymby magonana 4ys Xyayad YTIOKUA TYNPOKJAPUHUHT MEJNOPATHB, 9KOJIOTHK Ba
VHYM/JIOPJIUK ~ XOJIaTH ~ ypranwjirad  G6yamb, TYOpoK  yHYM/OPJWUTUHU  ONIMPUIIIA
MUKPOOPTaHU3MJIAPHUHT aXaMUATH EPUTUJITAH.

MabayMKH, TYHpOK YHYM/JIOPJWTHHU CakJall Ba OIIMPHUILAA  TYTPOKHUHT
MeJMOPATUB Ba 9KOJIOTUK XOJIATUHU, TYNPOKHUHT (PU3NK-MEXaHUK, KUMEBUI Ba OUOJIOTHK
XOCCAJIApUHU AXIIUJIAIL 3apyP.

Uyn XxXyayaum YTJIOKM TYHpOKJapuHu Ypranum Oopacuja Kopaxannorucron
Pecniy6mmkacn JJIMK-Kaarba TyMaHd JJUIMK-Kaurba (epMepJsap YiOmMacH Xy KaJuTh/a
TaAKUKOTIAAp Oou6 Gopuanb, XYXKaIuK TYNPOKJIapuaa KecMaiap Kasuaub,yTIaoKu
TYNPOKJIAPHUHT ~ MOP(OTreHeTHK  KypcaTKuuJaapu, (Pu3nK-MeXaHWK, KUMEBUI  Ba
MUKPOOUOJIOTUK Xoccajapu TaxJaua KuauHau.Mamuilt usnanuniap oamnbé 6Gopuiaérra
XYKaIUK Tynpokjaapu gedJsanusara yuparan 6yiam6,nedrasaius xapaéHu acocan 6axop
dbacouga  6yau6, mamonaHT  Teamuru  15-20 M //cexkyngan  optuk.Tympox —1o3acu
Yeumumkgap OWJIaH KaM — KOTJIAHTAHJWTH — cababyu  1aMoJi  TYNPOKHWHT — 103aCUHU
3apapJaian. AitHuKgca 6y XoJaT eHTuJ KyMOK TYTPOKJIap/a Te3 —Te3 103 6epul Typaji.

Vpranmaran xyxkammk tynpogaapuauar —tycn 0-19cM KyJpanr,eHrni Kymok , 19-
30 cMm kyapasr kypyk ,30-43 cm ou kyjapasr,43-73 cMm Tyk KyJpasr,73-100cMm kyn pasr
,KYKUMTHUD,MEXaHUK TapKUOW acocaH eHTHJ KYMOK Ba ypra KyMOK 6ab3aH OFUP KYMOEK Ba
eHruJ Joigan n6opar. OFup KyMOKJU TYNPOKJIapaa cyB-GU3UK X0occa HOKYJIail, 9yHKHU Oy
TYNPOKJAPHUHT CYB CUFUMHU IOKOPHU, TYIPOKKa WINJIOB OepwIll KWIWH XUCOOJaHAIN, YpTa
KYMOK TYTPOKJAp 3HT SXINU YHYMJOPJUKKA ara Oyaran

TynpoK Oymm6, Oy TympokJapia XaBO Ba HMCCUKJIUK MeDBEPHU SIXIMH, CYBHU SXIITH
YTKazaau, HaAMJIMK MebépHuaa o3yKa Mojjasapra 6oii. EHrma Kymox TympokJapaa XaMm
XaBO Ba WCCUKJINK MeBEPW SXIMHU, JEKWH YHa HaM CHUFUMU TacT, YHYMOPJWUTU KaM.
Cyropunaaurad YTJAOKM TYNPOKJAPHUHT (DU3WK XOoccaJapu YCUMJIUKHUHT VCUIIH Ba
PUBOXKJAHUIINA/IA MYyXUM YPUH TYTaJ¥W, UYYHKA TYHOPOKJIAru KUMEBUN Ba OWOJIOTUK
’KapaéHJap CyB, XaBO Ba WCCUKJINK MebEpU TYNPOKHUHT (PU3NK Xoccajapura OOFIHK.
Vpranmiaran Xyaya TyHOpPOKJAPMHUHT COJMMINTHPMA OFUPJUTH  2,62-2,78r /cM3, Xaxm
orupsuru 1,35-1,47r /cm3, roBakuru 38 man 60% rada ysrapub typaau. TympoKHUHT
rymyc muggopu 0,70 man 1,30%, CO, kap6onaraap mugaopu 6-9%, asor, docdhop kabu
sJeMeHTIap OUIaH KaM TabMWHJIAHTAH.

Vpranmiaran XyKaiuk TYOpoOKJapH TYpJaHM Japaxkaja IIypaaHtan  G6yimo,
TYNPOKJAPHWHT IIYPUHU FOBUII HATHKACKA KYUCH3 IIYPJAHTAH TYMPOKJAp MIypJaHMara
TYNPOKJAp KAaTOpUra KHUPHUTUJATaH. TyNpogaap TapKuOUaaru cyB/la OCOH IPUHIUTaH
Ty3Jlap MUKJIOPUHU KaMaiTupuin Gopacuia TYHOPOK MeJNopaTuB TaAoupaapu HILiab
YuKUanG, TIYPXOKJap Ba KymJjap JrajjaraH Mailongap KaMaWtupuanb, Kydad
NIypJIaHTaH TYMPOKJAp Ba MIYPXOKJAp MabJayM Jdapaskaja Kydcu3 Ba ypTa MNIypJaHTaH
epJiap Karopura aiylaHTUpuJrad. TyIIpOKHUHT MaJaHUNJIAINITAHINK [apa’kaCuHU KYyTapuIll
yuyH unab 4YUKUATaH Tagbupra puos Kuanb, KHUILJIOK XYKAJIWK SKUHIAPU OSKUIIIA
aJManiiab KUMITa Ba arpOTeXHUK TAJOMPJIApHU TYFPHU KYJLJIAIl HATWKACHIA TYTIPOKJAp
VHYMIOP/JIUTH MabJIyM [apakaja OIITaHINTH MabAyM OVau. YpraHuaran XysKaJuk
TYIIPOKJIApU TYpPJU Japaskaja NIypJgaHran Oyam6b, NIyp OBUIT MyJAaTaaph Ky3-KWII Ba
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apTa 6axop oilnapura 6enruyaanrad. Maskyp Xy:KaJauK TYTPOKJAPUHU YPTaHWIIIAH MaKCa/l
XYKAIUK TYNPOKJIApU TYPJU JApakaja IIYpJaHraH,MabjayM Japakaja I1aMoJl 3PO3UsICU-
nedagnusara yuparat

Uyn xyayam  VTJIOKU  TYIPOKJAPUHUHI  arpoKMMEBUIL  Xoccajapu.  <«IJJIUK-
KaabaygepMepiap yiomMacu xyskaanru. Panmbaesa, Kypan6aes mabiaymorn 2001 .

sKaasai-1
o Xapaxkatuan | CaSO,

Keema | Uykypsmk, | Tymyc Homw, % MT /KD H,0 Kapécog;map pH

o % N P K |PO| KO F‘(f;c %
0-10 0,720 | 0,066 | 0,102 | 2,10 | 12,0 180 - 7,0 7.2
10-20 0,544 | 0,051 | 0,084 | 2,00 | 11,5 170 - 7,3 7,3
K1 20-30 0,446 | 0,040 | 0,078 | 1,94 | 10,7 165 0,010 7,4 7,2
30-40 0,380 | 0,032 | 0,069 | 1,80 | 9,9 160 0,020 7,8 7,4
40-50 0,320 | 0,028 | 0,062 | 1,75 | 9,0 140 0,030 8,0 7,5
50-70 0,244 | 0,021 | 0,051 | 1,75 | 8,4 120 0,050 8,2 7,3
70-90 0,216 | 0,018 | 0,049 | 1,70 | 8,3 110 0,070 8,6 7,4
0-19 0.631 | 0,047 | 0,075 | 1,45 | 23,2 270 0,032 7,8 6,4
K-10 19-30 0,502 | 0,030 | 0,065 | 1,50 | 17,5 260 0,024 8,0 6,8
30-43 0,320 | 0,022 | 0,052 | 1,46 | 12,0 240 0,060 8,4 6,9
43-73 0,140 | 0,011 | 0,038 | 1,30 | 9,6 230 0,150 8,8 7,0
73-100 0,090 | 0,008 | 0,022 | 1,50 | 8,0 200 0,159 8,9 7,2
0-22 1,251 | 0,116 | 0,112 | 2,00 | 28,0 | 144,5| 0,010 7,6 7,2
K21 22-38 0,381 | 0,034 | 0,086 | 1,80 | 16,0 | 60,2 | 0,024 8,2 7,4
58-75 0,280 | 0,025 | 0,070 | 1,75 | 14,0 | 50,0 | 0,028 8,4 7,5
75-90 0,120 | 0,011 | 0,030 | 1,60 | 12,0 | 45,0 | 0,080 8,8 7,2
90-120 0,080 | 0,007 | 0,020 | 1,55 | 9,0 40,0 | 0,100 9,0 7,4

UKJIUM [IAPOUTAATd TYNPOKJIADHUHT XOCCAJAPUHU,MEJNOPATUB XOJATHHU Ba
MUKPOOUOJIOTUK XYCYCHSATUHU YPraHull Ba yJaap opacujaru y3apo OOFJUKJINKIAPHU
Ypranumnr MyXuM/up.

MabayMKH, TYNpPOK/JArd OPraHWK MOJJAJap TYHNPOKJa KedaauraH OMOKUMEBUI Ba
MUKPOOUOJIOTHK KapaéHaap TabcUpuaa Xocua O6yanb, TYNpoK YHYMIOPJUTHIA Ba
YCUMINKJIAD O3UKJIAHUIINAA MYXUM axXaMusgTra ara. TyIpoKJard OpraHuk Mojjajap Ba
ryMyC TYHPOKHUHT arpousuK, MeXaHUK, KUMEBHUH, OMOJOTUK Ba OMOKUMEBUH
JKapaéHaapuja MyXUM axaMmusaTra ara. ['ymycw Kym Oyaran TynpoyJaapaa OMOKMMEBUI
’Kapaéumap 1oxopu Gymaau. By3 Tympogaap Xyayamja TapkaiaraH YTIOKH TYHpOKJIap/a
rymyc mugaopu 1,4-2,3% 6yau6, uyn xyayau Tynpogaapuga aca 0,64-1,23% Hu Tamkumn
aTa/u. I'yMyCHUHT HT Ky MUKJIOPHU XaiijlajiMa Karaamjaa yupaiiau. Sduru yanamrupuarad
Ba SHTU/JAH CYFOPUJIQJIUTAH TYHPOKJapJa TyMyC MUKAOPH KaJUMIAH CYFOPUJIAUTAH
MaJIaHWIIaITal YTJOKKA TYNPOKJIapura Huc6atan OMp MyHYa KaMm O6yiun0, yTJIepPOJHUHT
azorra HucOatu C:N — 5.8:9,9; azor MUKIOPU TyMyCHUHT y3rapumura 6Yau0, TYIPOKHUHT
xaiimanma Karaamuga 0,044-0,096%, docdop 0,113-0,200%, ymymuii Kaauii MUKI0pu
1,70-2,04% artpoduma 6yaub, rymyc 3axupacu 60,2 T/ra Ba a3or 3axupacu 4,7T/ra.

MabaymMKn, Tympokaa Kedaauran OWOJOTHMK Ba MUKPOOMOJIOTUK >KapaéHiap
TYIIPOKJaru MUKpoopraHuamiap Xaér daomatn 6unan yambapuac 60FaMK 66, yJap
TYNPOK XOCUJ OVJIUIINIAa WINITHPOK 3Taau. Tynpokka wuiiioB 6epub, OpraHUK YFUTJIAp
cosuni Ba OUp KaH4Ya arpoTeXHUK TaAOUpJapHU TYFPU KYJiail, YCUMJUK WJIU3
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KOJIMKJAPUHUHT YUPUIITHI/IA, TYIPOKAA TYMyC MOJJIAJapu XOCUJ GYAraHuaa TYIpPOK/Iaru
MHUKPOOPTAaHU3MJIADHUHT TAbCUPU MYXUM aXaMUSATra ara.

Tynpox yHyMIOPJUTHHU ONIUPHIIIA TYITPOK MUKPOOPTaHU3MIAPU/IAH 3aMOYPYFJIap
XaM YCUMJINK KOJIIUKJAPUHU Tapuasaniaa $haoJ UIITHPOK ITA/IU.

Tynpognarn 3amOypyrmap ¢agat Tympogaaru OWOJIOTUK >KapaéHIapaa UIITHPOK
THOTMHA KOJMacaaH, 6adku YCUMIWKIapAa dmab, Moaiap MapyaJaHUIInga UIITHPOK
aTa/u. YJApHUHT Oab3u TypJapujaH aHTUOUOTHKJAD OJMHAAN.3aMOypYyFJIAPHUHT
TYNPOKJA  TapKaJWIIM  XakKuJa Kymiab  ojauMJap WJAMUE  U3JTaHUIIap — oJub
6opransap.y.aap 3aMOYpYFJIAPHIHT TYTPOK/Ia XaéT
KEeUNPUIIH, TAPKAJHIIN,3aMOYPYFIAPHIHT TYPJIAPH, TYITPOKHIUHT WKJUM MIAPOUTUTA, TYTIPOK
HAMJIHTUTa, TYIPOK XapopaTura Baiiuni ¢ac/iapura Kapab Typinda MUKAOpAA GY IHIIIHI
Kysarramaap.A6ayskananosa, Byxpep(1976)-nmmapuia  Y36eKUCTOHHUHT KaHyOHil dir
XYyl TYIpOKJapujaru OUOJIOTUK Ba MUKPOOUOJIOTUK »KapaéHiapuu yprauran.Jlekun
nedadiusgra  ydparad IMIMMOJUNA 4y XYAYAH YTJIOKH TYNPOKJAPDUHUHT OUOJIOTUK Ba
MHUKPOOHOJIOTHK Xoccasapu yprauuiamaran.llly ca6abam 6u3 uiaMuil M3TaHUNLIAPUMU3/A
TYypJau Japaxkajga ImypJaaHras,aedsauAra  yuyparaH —TyIpOKJapgard  OUOJIOTMK — Ba
MUKPOOHUOJIOTUK JKapaéHIapHU YPraHMOK/IaMU3.

Namaaumaap omm6 60puaaéTran Xy:KaJuK TYHNPOKJIApUIaru 3aMOypyFIap MUKIOPH
Ba TypJapu Tabumii WKJINM Mapoutiapra 60ormuy. Kysatunuiapgan MabiayMm OYIAWKH,
TYNPOK KATJIAMUHWHT YyKYPJUTH, TYIPOKHUHI MEXAaHUK TAPKUOW, 3PO3USra ydUparaHJInK
Japaskajapy TYNPOKJIAru 3aMOypyFJIAPHUHT TaPKAJIHUITUTa GEBOCUTA TAbCUP KYPCATAIH.

Tynpox kecmacu 6yiinya KaTjaM YyKypJalllTaHW capud TYHOPOKJaru 3aMOypyFiap
MUKJIOPM acTa-ceKuH Kamaitné 6opamu. Typmaapu sca 6up xuj, 6ab3aH Xap XUJa OYJIUIIHA
MYMKUH. 3aMOyPYFJIAPHUHT 9HT KYT MHUKJIOPU TYHpoK KecMacwHWHT 30 cM ravya OyJran
YyKypJUKIa Ky3aTuaaau. JIeKuH MeXaHuK TapkuOu OFUP TaKUp TYHPOKJIAPHUHT
xalianma KaraamMuja 3aMOypyFiaap KYIpoK MHUKIOPIA yupaca, eHrHJ KyMOK TYTPOKHUHT
xalilaiMa KaTjgaM OCTH/a XaiijajMma KaTjaMmra HucGaTaH KyIpoK MUKIopJAa Oyauiim
Taxaua gkuanaaun. Ca6abu, eHrua KyMOK TYIPOKJAPHUHT 1032 XaiijjajMa KaTJaMu IaMo.JT
9PO3USICH  TABCUPHUAA V3 YHYMJIOPJHUTUHU HYKOTTAHJIUTU YYYH MUKPOOPTAHU3MJIAP
V3napununr daoamuruan 10-30 cm ga daomapog, xarro 30-50 cM rTaua UyKyppox
KaTjamjia XaM JIaBOM OTTUPHINN aHuKAanau. Kysarunwiapaan MabiayM  OVJIuKH,
TYHpogaaru 3aMOypyFJap MUKJIOpU Ba Typjaapu iua Qacamapura Kapab TypJuua
MUKI0pAa OYJIUIIN XaM Ky3aTHJIa/Iu.

Tynpogmarn sam6ypyriap €3 gacaura uHuc6atan 6axop Ba Kysga Ky MUKIOpPIA
yupamy Ky3aTuaan. 3aMOyPYFJIAPHUHT 3HT Ky MHUKJIOPU MapT OWMHUHT OXUpPJapuaaH
MIOHTAua acTa-CeKWH Kymaiub, é3ga 6axopra HucOaTaH KaMpOK MUKIOP/AA, KHUIIAA 9HT KaM
MUK/IOPY AHWKJIAH/IN.

TynpokHUHT T0KOpHU KatjamJapuja 3aMOypYFIaApUHUHT KT MUKAOpAa Oyaunimra
ca6ab TYNpOKJAru aspaius Ba 03yKa MOJIAJAPUHUHT KYI MHKJAOpAA OYJIUIIM Xam/a
TUPOTEPMUK Imapoutjapra vambapuac Oorimg. Tynpogaarum 3aMOypyFJapHUHT €3
acaura HucbGatan 6Gaxop Ba Ky3 dacauga yJIApHUHT MUKJIOPH Ba TYPJAPUHUHT KYII
6ysmmmra ca6ab, Oy maBpAard KyJgail Xapopar, HAMJIWK Ba YCUMJINK KOJIAWKJAPUHUHT
KY11 GYJIHIIK Ba TYMPOKHIHT GUOTEH/IUIH XaM MyXUM aXaMUsTra sraup.

Vpranmiran Tympoxmapaa 2 cundra, 2 Taptuéra, 4 omnara, 14 Typkymra MaHcy6
33 rta 3amOypyr TypJaapu OGopiuru Kysatuiaaum. by Tympoksaapaa Dentoromycetes
cundura MaHcy6 3aMOypyrJaap kymuuru, skany6aa Aspergills Ba Fusarium typrymun
KYTpox, mumosmii xyayanapaa Penicillium typkymu, mryp epmaapaa asca Monover
ticillata Ba Biverticillata-Symmetrica ceknusicu typsapu Kysaruaaau. 3aMOypyFJIaPUHUHT
1 r tynpogaa Aspergills 58,5%, Penicillium 20,4% uu Tamkuwi sTau.
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Ep octu cyBnapm gagwH OYaraH VTJAOKU TYHPOKJAp[a YCUMINK KOJ/IUKJIAPHUHT
qupumn KapaéHu gximu  6yau6, Oy TYmpogJgapaa TyMyC MUKAOPU [OKOpU OyJamiu.
TYNPOKHU JIOMMO OPTaHUK Mojjanap OujaH OOWNTHIN YIYH YHTA OPraHWK YFUTJIAp COJHuo,
arpoTeXHUK TAAOUPJApHU TYFPU KOPUH KUJHII, Oella Ba OpadUK SKUHJIAPHU XaM/a
TYNPOKHU a30TTa OGOWWTYBYM JYyKKAKJIW OSKUHIAPHU KYTPOK aJaManiiad 3SKUIl  SXIIH
camapa Oepamu. Tympogma ryMyc Ba OpraHuK Mojjajgap KaH4ya Kym 6yJca,
MUKPOOPTaHU3MIAPHUHT (PaomusaTi 0Kopu OYanub, TYTPOKHUHT YHYM/IOPJWUTH OPTA/IN.
Hartmwkana KUIMIIOK XYKAJIWTH 9KUHJAPUHUHT  XOCUJAAOpauTH omaau. [ledagusara
yuyparaH TYIpOKJapJa TyMyC Ba O03MKAa 3JeMeHTJap  MHK/JI0pH,0MOJIOTHK  Ba
MHUKPOOMOJIOTHK ~ JKapaéHmap Xam Oy  TympokJapaa  JKyJa  KaM — 9KaHJUTH
Ky3aTuyin. Xy>KaJauK TynpoKJIapuia TYNPOK JOHAJAOPJUTHHU OIMUPHUNI YUYH TYNpPOKKa K-
9 momumepn cemmaau. HaTmkama TYTPOKHUHT — XOCCAJApy,TyHnpoO¥K JOHAJIOPJUTH
Ce3UJIapJIn Japaxkajia AXINIaHn0, KUILIOK XY KAJIUTH 9KUHIAPU XOCUJIOPJIUTH OTII/IN.

AJIABUET:

1. PaumOaena I'.11I, Kypan6aes P.K Bnusnue 3po3un u oxpaHa MOYB TaKbIPHO-TYTOBBIX U
TUMIAYHBIX CEPO3EMOB, CHOPMHUPOBAHHBIX HAa PA3HBIX TOYBOOOpA3yIOMIKMX Mmopoaax. — Munck, 2000.

2. Kypanb6aeB P, PaumbaeBa I" Uyn Xynynu yTiIoKd TYNPOKIApUHUHT YHYMAODPIUK XOJATH.
— Tomxkent, 2004.

YIAK 631.6

BbIBOP OMNTUMAIBbHBIX MENTMUOPATUBHBIX PEXXKUMOB U
NMAPAMETPOB APEHAXA ANA YCNOBUA
PECNYBINKN KAPAKANNAKCTAH

Kyp6an6aeB E.K.
(Kapakannakckuit punuan CAHUWUPU um. B.J1. Kypuna)

OnTuManbHbIE MEIHOPATUBHBIE PEKUMBI IS OPOIIAEMBIX 3€MENb - 3TO BBIOOP TaKHUX
COYETAHMI BOAONOJAYN U JAPEHaXKa, MPU KOTOPBIX YPOBEHb I'PYHTOBBIX BOJA M UX PEKUM IOYB,
HEOOXOIUMBIM M1 TOJYYEeHHUs] BBICOKUX M YCTOWYUBBIX YPOKAEB CEIbCKOXO35HCTBEHHBIX
KyJbTyp NpPU HAUMEHBLIUX 3aTpaTax TpyJa U MaTepHalbHBIX PECYpCOB HAa MX BbIpallMBaHUE.
[Ipu BBIOOpPE TOTO WM HMHOTO BHUJA MEIHOPATUBHBIX PENKUMOB YUYUTHIBAIOTCS OCOOEHHOCTHU
€CTECTBEHHBIX ()aKTOPOB, POPMUPYIOUINX TOT WIM HHON BOJAHO-COJIEBOM PEKUM aKTHBHOTO CIIOS
MOYB, KaK HCIAapEeHHWE M TPaHCIHpALMs, OCAJKH, BEIUYUHBI TOJ3EMHOTO IMPUTOKA U OTTOKA
I'PYHTOBBIX BOJ, TaK U aHTPOIOTE€HHBIX TEXHUKA U TEXHOJOTHSI OPOLIEHUS, BUABI U KOHCTPYKLUS
JIPEHAXHBIX COOPYKECHUH.

ITpu Bcelt COBOKYMHOCTH 3THX (DaKTOPOB, BIMSIOMIMUX HA (HOPMHUPOBAHUE MEITHOPATHUBHBIX
PEXKUMOB, TJIaBHBIM U OMPEAETAIOMHUM (aKTOPOM SBIISIETCS MOJIOKEHUE YPOBHS TPYHTOBBIX BOJI
B CyMMapHOM BOJOINOTPEOJICHNH, a TaKXKe MapaMeTpbl HEOOXOAUMOTO ApeHa)ka. YUUTHIBask TOT
¢dakTop, 4TO r1yOMHA pa3BUTHA KOPHEBOM CUCTEMBI Il Pa3HBIX TPYHTOB pa3jndyHa U MEHSETCS B
IIEpUOJ BEreTallMd, PEKHUM OpOIIECHMS CEINbCKOXO3MCTBEHHBIX KYJIbTYp M MEIMOPATUBHBIN
pexum ompenaenstorcss oTHomeHnueMm h ./ h ¢ (rme h ; ypoBeHb TpyHTOBBIX BOX, h y - BbICOTa
KaWJUTSIPHOTO MOJHATHSA C MOIPABKOM HAa BETUYMHY OCOOEHHOCTEH KOPHEBOM CUCTEMBI).

Heobxonumas BenuunHa BOJOMOTPEOIEHUS, MOKpPbIBaeMasi OPOLICHUEM, OMpPEACIISIOTCS
ypaBHEHHEM BOJHOTO OajaHca
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B=M+Tp) -0 +I+W+M

- BOJONIOTpeOIeHUE, 00ECIeunBaeMO€e OPOILIICHUEM;

- pasHHULld TOA3CMHOTO IIPUTOKA U OTTOKA,
- M3MCHCHHUE 3amacoB BJIard B aKTHBHOM CJIO€ ITOYBHI 3a OaJaHCOBBIN

rae:
B
N+ T, -cymmapHOe HCIIADEHME;

O, - atMoc(epHBbIE OCA/IKH;

+ 11

+W

IIEPUOL;

M

KOpHEOOHUTaeMOil 30HBI).

- MPOMBIBHASA JIOJISI OPOCHUTEIILHON HOPMBI (PEryJISITOP COJIEBOTO PeXrUMa

B »tom ypaBuenum unen /M + T,/, KOoTOphlii Ha3bIBAIOT CYMMapHBIM HCHApEHUEM,
MpeACcTaBseT cymMmmy pusndeckoro ucnapenus mousoi /U/ u tparncnupanuio. Ero BeauduHa 1mo
OTHOILIEHHUIO K YPOBHIO 3ajieraHusi TPYHTOBBIX BOJ M HMX MHHEpalu3alliu OMpeneseT Kak
BCJIMYMHY CyMMApHOTO BOI[OHOTpC6J'I€HI/IH, TaK U XapaKTeP U3MCHCHUA BOAHO-COJICBOTO pCIKHUMaA
AKTUBHOTO CJIOSI TOYBOTPYHTOB.

[Io cooTHOLIEHWIO XapakTepa HU3MEHEHHUsS HSTHUX I[OKa3aTeledl BBIACISIIOTCS 4 THMa

MCJIIMOPATUBHBIX PCKUMOB!

TUAPOMOP(HBINA, MONYTHAPOMOPGHBIA, MOIYyaBTOMOP(QHBIN U

aBromop¢Hserii. [lo B.A. J[yXxoBHOMY, OCHOBHBIE XapaKTEPUCTUKH HA3BAHHBIX MEIHOPATHUBHBIX
PEXXHUMOB, IPUBEACHBI B Ta0M. 1.

Tabnuua 1. OcCHOBHBIE XapaKTEPUCTUKH BO3MOKHBIX MEIHOPATUBHBIX PEKUMOB
(mo B. A. JlyxoBHOMY)

MennopaTUBHEI
€ PEKUMBI

XapaxkTep B3aUMOIECHCTBUSA
C TPYHTOBBIMH BOJIaMHU

IIuTanue U3 rPyHTOBBIX BOJ,
3
MEJIHOpaTUBHAS I0JIs, THIC. M"/Ta

Hcnapenue
U3 TPYHTO-
BBIX BOJ,
ThIC. M>/ra

ABTOMODP]HBIi

['pyHTOBBIE BOJIBI HE
IIOAIIUTHIBAIOT
OPOCHUTENBHYIO BIIATY,
WHHUIBTpAIUS UIET
cBOOOTHO BHU3

+11=0,05+ 0,10 ¥, (Ey+E,) -O; M = 0

[HomyaBTOMOp -
HBII

I'pyHTOBBIE BOABI
MOAMUTHIBAIOT
HHQUILTPAITAIO
OpOCHUTEJIILHON BOJbI, HO
CaMH HE3HAYUTEIbHO
Y4YacCTBYIOT B MUTAHUU
pacTeHuu

-11=0,1+027Y (E;+E,) -O,
McA XsA 1 bi0-1,5

Honyrunpomop-
¢HBIIT

I'pyHTOBBIE BOBI aKTUBHO
Y4YacTBYIOT B IUTaHUHU
pacteHuu, mpeobiamas Hax
OpPOCHUTEJILHOW BJIarom

ST1=0,3Y (E,/+E,) -0 M = 2,0

1,5-3,0

T'unpomopdHbIit

IIutanue pacreHuii B
OCHOBHOM IIPOHUCXOJUT 3a
CYET TPYHTOBBIX BOJ

-1 =Y (E,*E,) -O.M = 5,0

3-7

N3 tabn.l. cnexnyer, 4To mpu BBIOOPE TOTO MM MHOTO BUJA MEIHOPATUBHOIO pEKHUMa

OIHUM U3 OCHOBHBIX KPHUTCPHUCB HABJIACTCA OOIMYCTHUMOC Y4YaCTUC

IPYHTOBBIX BOJ B

(hopMUPOBaHUU BOJHO-COJIEBOIO peXUMa OpouIaeMbIX 3eMeb. OOBIYHO BETUYMHY HCHapeHHs
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IPYHTOBBIX BOJ| U COOTBETCTBEHHO, €€ y4acTue B (GOPMUPOBAHUU BOJIHO-COJIEBOTO peXUMa IOYB
OTIPEEISIFOT UCXOIS M3 3HAYEHUH BBICOTHI KAMJUSIPHOTO MOJHSATHS BJIard B MOYBAaX Pa3InIHOIO
MEXaHHYECKOr0 COCTaBa U MX MUHEPAIU3AIHH.

3aBUCUMOCTD HCIAPEHUsI TPYHTOBBIX BOJ| B 3aBUCHMOCTH OT TJIyOWHBI MX 3aJIeTaHUs I10
dopmyne C.D. ABepbsiHOBA:

hy \n
E:on(l—h—o) :

K

rue:
E, - UCIApsAEMOCTbD;
h, - KpUTHYECKas TTyOMHa TPYHTOBBIX BOJ,
hy - r1yOuHa TPYHTOBBIX BOJ; N - TOKA3aTeJb CTENEHH.

ITpu rugpomopdHOM pexkrMe MOYBOOOPA30BAHUS JIJISl ONpEAENICHUsl COoepkKa-HUsI BIaru
B KanWJUIIPHOM KaiiMe IO BBICOTE, B 3aBUCHMOCTH OT MEXAHHMYECKOI'O COCTaBa MOYB MOXKHO
UCII0JIb30BaTh 3aBUCUMOCTb, MOTYYeHHYIO SI. BeHeTuHbIM:

S=8 5h_—Z><PO, Po; Zi=2Z=3

max
K

[Ippy »TOM BenMUMHA SBAaNOTPAHCIHMPALMM, B YCIOBUSAX OJM3KOH K YCJIOBUSIM
TUAPOMOPGHOTO pexuma paBHIETCS:

S xPx(6-Z.)
(EP+ET)0: max 0 ( K) ,
2xhy
Nnn
ZK=5—2hKX(EP+ET)Hr,
Sll‘laXXE)

Jns  rugpomopdHOro pexuma, MOpUHUMAs YCIOBHsS, YTO YacTb CYMMAapHOIO
BOJIOTIOTPEOICHUST YIOBIETBOPSETCs oporneHueM, (1/3) mns HKHEW TpaHuIlbl Kaimbl, 1o S.
benetuny:

4x hy X(Ep+ET)HF
3xS, . X5

max

Z, =6

b

JUISL BEPXHEHN I'PaHULIBL:

_hKX(Ep+ET)HF
S )

ma;

Z, =6

b

ITo IT.A. JIetynony (129) nipu 0,5 ay1st HUKHEH TpaHUIBI TOJTYTHAPOMOP(HHOTO peKUMa:

_ 4X(Ep +E) nr

Z,=0
K 3x P xh

b
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JUTsL BEpXHEH TpaHUIIbL:

(B, +E),
K 3xP'xhi’
0 K
rae:
(E, +Er)o - moTeHnmanbHas 5SBaNOTPAaHCIHMpalus, BBIPA)KEHHas B CIOE H
COOTBETCTBYIOIIAsl MAKCUMAIbHON OPANHATE CYMMApHOI'O UCIIAPEHHUS;
P - ompejensieTcs, Kak 00beM KanWUISIPHONH CKBaXXHOCTH MHUHYC 00BEM
KaluJUISIPHBIX nop u MHHYC JBOMHAs MaKCHMaJbHasi
TUTPOCKONUYHOCTH;
7 - TpaHULA KaIWIIAPHOU KalMBbl;
) CpeIHSs TOJIIMHA KOPHEOOUTAeMOTO ciosi Av

[Ipu BBIOOpE pekMMa OpOIIECHUS CENbCKOXO3SHCTBEHHBIX KYJBTYp M MPOCKTHPOBAHUHU
napeHaxa ans ycnoBuil Pecny6nuku KapakannmakcTaH A0 CUX MOp UCXOAMIIN U3 TPATUIIMOHHBIX
MpEICTaBIICHUH, BBIPAXKAIOMIMXCSA B TOM, YTO 4YeM TIyOke JpeHax, TeM BBIIIE €ro
MenanopaTuBHas  dddexTuBHOCTh. TeopeTHueckrMe U MPaKTUYECKHUE  ACMEKThl  TaKOro
MPEANONIOKEHUSI OBUITM OCHOBaHBl Ha MOHATHH TaK HA3bIBAEMOW «KPUTHYECKOW TITyOWHBI
I'PYHTOBBIX BOJI», IPU pacueTax KOTOPOW MPUHUMAETCs] KPUTEPUi, YTO UCIAPEHHUE U3 TPYHTOBBIX
BOJ PaBHO MPAKTUYECKH HYJIIO WM JOJDKHO OBITh MUHUMaNbHBIM. [Ipu 3TOM, OJHAKO, HE
IpPUHUMAJICS BO BHUMaHHE XapaKTep BOJHOCOJIEBOIO peXuMa IOYB M MHUHEpAIU3aLUU
TPYHTOBBIX BOJ. PacyeTsl, OCHOBaHHBIE Ha JTUX NPHUHIHIAX, OOECIIEUYWBAET CO3/IaHUE
MOJIyaBTOMOP(HOTO pekrMa ouYBO0Opa3zoBaHusl, oTBevaroniero Tpedosanusm h; / hy = 0,8 - 1,0,
riae hy - rmyOuHa TpyHTOBBIX BOJ, hy - KpuTHUeckas riryonHa rpyHTOBBIX BOJ (C.D. ABEpbSIHOB,
1978; JI.M. Pexc, 1977; N.I1. Alinapos, 1971 u np.).

Hmerotcs U Apyrue ONTUMHU3AIMOHHBIE MOJIXO/bI, 3aKIIOYAIOUINECs] B TOM, YTO APEHAX
JOJIKEH OBITh HE TOJIBKO CPEJCTBOM PAaCCOJIEHUS N10YB, HO JOJKEH 00ECIIEUUTh BBICOKUE YPOXKaU
IIpY HAUMEHBILUX 3aTpaTax BOAHBIX pecypcoB. C atux no3uuuit W.I1. Alinapos, B.A. /lyXoBHbIi,
B.M. JleroctaeB ¢ y4eTOM MNOYBEHHO-THIPOr€OJOTHYECKUX YCIOBHM KOHKPETHBIX PETHOHOB,
MpeaIaraloT UCIOIb30BaTh B MEJTMOPATUBHBIX LENSIX HErITyOOKH TpeHaxX.

B HuzoBpsax Amynapeu (Kapakanmakcran, Xope3Mmckas o6nacte u Tamaysckas 00i1acThb
TypkMeHucTaHa) B COBPEMEHHBIX YCJIOBHMSX CO3[JaH HPOMEXKYTOUHBIH pPEXKUM MEXKIY
MOJIyTUIPOMOPPHBIM M TUAPOMOPGHBIM pexuMaMu. IIpu 3TOM HcnapeHHe TpyHTOBBIX BOJ
coctaBisier 3-4 ThiC. M’/ra (npu ypoBHe ux 3aneranus 1,6-1,7 M OT IOBEPXHOCTU 3€MJIU), YTO
coorBeTcTBYeT 50 % oOmero o0bema BomomorpebieHus. llpu cyliecTBYIOMUX YCIOBHUAX
€XKETroJJHOE MOAIEP>KUBAHHUE COJIEBOIO PEXKUMA JOCTUTAETCS IPU COOTHOLIECHUH

B/(MU+T,)-0=20-25

VY4uTeIBas COBPEMEHHOE COCTOSIHUE UPPUTALIUOHHO-MEJIMOPATUBHBIX CUCTEM, B YCIOBHUAX
neduuTa BOAHBIX PECYpPCOB M OTCYTCTBHS 00€CIEYEeHHOTO0 PErHOHAIBHOTO BOAONPHEMHHKA, B
Oonmxaitmue 5-10 ner, na U B AaapHellIeM, CO3/1aHUe aBTOMOP(HOI0 MU MOJIyaBTOMOP(HHOTro
MEJIHOpPAaTUBHOTO  peXHMMa Ha  opomaeMmblx  3emisix  PecrmyOnmmkm — Kapakanmakcran
IIPEACTABIACTCS HEBO3MOXHBIM HE TOJIBKO C WHXXEHEPHOM TOYKM 3pEHUs, HO U OTCYTCTBUS
HEOOXOMMOCTH B ATOM. DTO CBS3aHO, KaK OBLIO OTMEUEHO BBINIE, C 3aTPYIHEHHBIM OTBOIOM
KOJUIEKTOPHOT'O CTOKA IPU OTCYTCTBUM BOAONPHUEMHMKA B YCIOBUSAX HE3HAUUTEIBHOIO YKJIOHA
MECTHOCTH U, CaMo€ TJIaBHOE, C MOHW)KCHHEM YPOBHS I'PYHTOBBIX BOJ Ha rIyOuHy HUXxe 3,0 M,
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YTO YBEIMYHT BEJIMUMHY BOA03a00pa 3a BeTeTallMOHHBIN mepuoa B 2,-2,5 pas3a, HE co3JaBas pu
3TOM KaKUX-M00, N3MEHEHHUH K JIydllIeMy MEJITHOPAaTUBHOIO PEXUMA.

Y4uuThIBas 3TO HENIb3s NMPUHUMATh B pacueTax MPH MPOCKTUPOBAHUU JIPECHAXKA CIMHBIC
HOopMaTuBHbIE TpeOoBaHus neictByronnx CHull mo Hopmam ocymieHus, yKJIoHaM, KPUTEpUSM
HE 3aWIAIONUM CKOPOCTAM, TJIyOMHaMm 3ajokeHusi apeHaka u ap. CoriacHO JaHHBIM
JU3UMETPUYECKUX HaOMIoAeHul, B YycloBusAx ceBepHod 30Hbl P. Kapakannmakcran (T.
Taymyparos, 1975) u B Xopesme (@.M. Paxumbae, 1967) npu riyOuHe 3aneranusi ypoBHS
I'PYHTOBBIX BOJ B 2,5-3,0 M ucnapenue u3 rpyHTOBbIX BoJ (M) mpakTuyecku mpekpaaercs, a
MY 3aJIETAaHUM YPOBHS T'PYHTOBBIX BOJ, paBHOM 0,50 M, BenWYMHA HCMAPEHHS M3 TPYHTOBBIX
BOJl COOTBETCTBEHHO cocTaBisier 9-10 Thic. M’/ra.

Hopmbl  BogomoTpeOieHus, ¢ Y4YeTOM MOMANUTHIBAHUS KOPHEOOWTAEMOTO  CIIOS
I'PYHTOBBIMU BOJAAMHM IPU 3TOM MOKHO OINPEAEIUTh MO BBIPAXKEHUIO:

M, =M ay,

rae M - Hopma nosuBa 0e3 yueTa NOJIUThIBAHUS.

Pe3ynbraTsl pacueToB IpUBEACHBI B Ta0JI. 2.

W3 nanHbIX Tabu. 2 ciaenyeT, 4TO 3HaYUTENIbHbIE OTKIOHEHUS B BEJIMUYMHAX pacyeTHOU M,
UMEIOTCS TIpu O1u3KoM 3aneranuu yposHs 0,3 u 1,0.

ConocraBneHue (akTUYECKUX JAHHBIX BOJOMOJAYM, IIOJYYEHHBIX HA Pa3IUYHBIX
OTBITHBIX YYaCTKaX IMOKa3bIBAE€T, YTO IMPHU YPOBHE 3ajieTaHus IpyHTOBbIX BojA oT 120 no 180 cm
(KoTOpBIE HMEIOT MOBCEMECTHOE pAacHpOCTpPaHEHHWE Ha OpoIlaeMbIX 3eMisix PecmyOnuku
Kapakanmnakcran), Benuannaa M, kone6aercst ot 2500 1o 4000 m™/ra.

Tabnuna 2. PacyeTHble 3HAYEHUS 0, IPU PA3IMYHBIX YPOBHSX 3aJI€TaHUsI TPYHTOBBIX BOJI

YpoBeHb IPYHTOBBIX BOJ, M

ABTOpEI 0.5 1,0 15 2,0 2,5
TaymypatoB T. 0,22 0,34 0,58 0,70 0,87
Paxumbaes D. - 0,38 0,52 0,69 0,78

ITo dopmyne AseprsinoBa C.D.

TPYHTBHI JIETKHE 0,10 0,27 0,45 0,65 0,83
TPYHTHI CPETHHIE 0,11 0,30 0,49 0,69 0,67
TPYHTBHI TSIKEJIBIC 0,12 0,32 0,34 0,77 -

MHoronetHue HaONIOACHUs, NpPOBEJACHHbIE Ha TeppuTopuu YmmOalickoro paiioHa
(b.E.Munspkuc, I'. Caunnazapos ¢ 1971 no 1985 rr.), mokaspiBae, 4To XJIOMYATHUK B HEPHUOJ
BEreTalMu Ucnoiab3yeT 10 50% BOJbl U3 IPYHTOBBIX BOJ, MPHU 3aJ€TaHUU UX YPOBHS Ha IiyOuHe
1,5 - 1,6 M u npu 3TOM NOJAEPKUBACTCS MOUTH ONTHUMAaIbHAs BIAXHOCTh MOYBOIPYHTOB B
KOPHEOOUTAaeMOM CJIO€.

B nepcriekTuBe, Mo Mepe 3aBEpIICHUS] CTPOUTEIbCTBA KOJIJIEKTOPHO-IPEHAXHBIX CUCTEM,
JOJKHO MPOU30MTHU MOHMKEHHE YPOBHS I'PDYHTOBBIX BOJI, YTO IOBJEYET 3a cO0O0l HEKOoTOpoe
[IOBCEMECTHOE MOBBIIIEHUE BEIMYUH OPOCUTEIbHBIX HOpM. OnycKaHHE YpOBHS I'PYHTOBBIX BOJI
Ha 0,5 MpOTHB CYyIECTBYIOUIETO MPHUBEAET K MOBBIIIEHUIO OPOCUTEIBLHOM HOPMBI XJIOMYaTHUKA
Ha 0,9 ThIC. M’/ra (TabuL. 3).

Tabnuua 3. 3MeHeHne BEIMUUHBI OPOCUTEIBHBIX HOPM IIPHU PA3IUYHBIX YPOBHSIX IPYHTOBBIX

BOJ.
TTepuobi VIB, M OpOCI/ITeJ'ILH%H HOpMa, | JlomomHUTETHHBIH 063LeM
TBIC. M”/Ta BOJOIIONa4H, THIC. M /Ta
CoBpeMeHHBIN YPOBEHb 1,5-1,6 2,7-3,5 000
CTpouTeNnbCcTBO IpeHaXHBIX cucTeM | Ha 1,9-2,6
¥ oumxkenne YI'B Ha 2,0-2,5 40-444,5-4.9 1,00.4
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W3 nanHbIX Tabn. 3 caeayer, CHUKEHUE YPOBHS TPYHTOBBIX BOJ 1O IPOEKTHBIX 3HaYEHUN
2,5-3,0 M IpUBOJHUT K YBEIMUYECHHUIO OPOCUTEIBHBIX HOpM Ha 40 % wnu Ha 1,4 ThIC. M°/ra.

MHoOrojeTHue ONbIThl, IPOBEACHHBIX B PA3JIMYHbIX IOYBEHHO-MEIUOPATUBHBIX YCIOBUAX
Pecnybnuku KapakanmakcTaH, MOKa3bIBalOT, YTO BOJAHBIA PEXKHUM M BIAKHOCTh Ha OpPOIIAEMBIX
3eMIIsIX (POPMUPYIOTCS B OCHOBHOM I10J] BO3J€HCTBUEM I'PYHTOBBIX BOJI, & COJIEBOW PEXUM IOYB
3aBUCHUT OT UX MUHEpaIU3aLuu.

[Ipu omnpeneneHHON BeNMYMHE HCHApPEHHMS M3 TPYHTOBBIX BOJ M MHUHEpalHU3alUU
I'PYHTOBBIX BOJI M, BO3MOXKHBIE COJICHAKOIUIEHHS B BEPXHEM CJIO€ IIOYBOTPYHTOB COCTABST:

S=H0x(l—%)”xMr.

k
Huxe B Ta0n. 4. nmpuBeeHbl BEIMYMHBI HAKOIIIEHU cojielt (S) mpu pa3nudsbix hy u M.

Tabnuna 4. ConeHakomjieHue B OUYBOIPyHTaX MPH Pa3InYHbIX 3HAUEHHUSIX MUHEpaIU3aliu
rpyHTOBBIX BOJ (M;) u 06bemMax opocuTenbHON Bobl (B)

CoJIeHaKOIUICHHUE B IMNOYBOTPYHTAX IpHU pa3JIUIHBIX 3HAYCHUAX Mr

Bo, . a U, 2,0 r/n 3,0 r/n 5,0 /0 7,0 T/n 10,0 r/n

3
T/Ta ’ m/ra | Bcero | B.T.4 | Bcero | B.T.u | BCcero | B.T.u | BCcero | B.T.u | Bcero | B.T.u

T/Ta M. T/Ta M., T/Ta M, T/Ta M., T/Ta M.,

1,3 0,5 8288 | 17,7 [ 164 | 26,2 | 249 | 42,7 | 414 | 59,3 | 58,0 | 84,2 | 829

2,0 1,0 6982 | 16,0 | 140 | 229 [ 20,9 [ 369 [349 | 509 | 489 | 71,8 [ 69,8

3,5 1,5 4464 | 12,4 8,9 16,9 | 13,4 | 258 | 223 | 34,7 | 31,2 | 48,1 | 44,6

4,2 2,0 | 6120 [ 10,4 6,2 13,6 9,4 19.8 | 15,6 | 26,0 | 21,8 | 35,4 | 31,2

5,2 2,5 1354 6,9 2,7 9,2 4,0 12,0 6,8 14,7 9,5 18,7 | 13,5

6,0 3,0 240 6,5 0,5 6,7 0,7 7,2 1,2 7,6 1,6 8,4 2,4

Ecnu npuHATE 32 TpeAeNbHYI0 JOMYyCTUMYIO BEJIMYHMHY 3aCOJICHHSI TIOYB MO TLIOTHOMY
ocTtatky, o nanasiM A.E. Hepo3un qns yenosuit Pecnyonmku Kapakanmakcran, B mpeaenax 10-
12 1/ra (uto coorBercTByeT 1,0-1,2 1O MIOTHOMY OCTaTKy), TO BETUYMHA ONTUMAJIBLHOTO YPOBHS
3aneranus TpyHTOBBIX Bon (hy) B 3aBHcUMOCTH OT M; KOjeOJeTcs JOBOJBHO B OOJBIITUX
npeaenax ot 1,2 1o 2,5 m (tabm. 5).

B Hacrosimiee BpemMs Ha TEppUTOPUM OpolIaeMblXx 3emenb PecmyOnuku
KapakanmakcraH miomaay 3eMelb ¢ MUHEepaiIu3anueil rpyHToBbIX Boa 1o 3,0 r/n 3anuMator 279
ThIC. Ta Wik 65,2 %, a ¢ MuHepanuzanueit 3-5 r/n coorBercTBeHHO 98,27 ThHIC. Ta MK 23 %.
Takoe pacnpeeneHue opoaeMon MmIolaad UMEET MECTO B 30HE CTAPOOPOILIAEMBbIX 3€MEIIb.

Tabnuna 5. OnTumanbHbIe TTyOUHBI 3aJ7€TaHusl YPOBHS IPYHTOBBIX BOJ MPH pa3iudHbIX M, 1 h,
(cpexHuE TPYHTHI)

M. h, pacuersl h, tonycTumbIi
2,0 1,40 1,40
3,0 1,90 1,80
5,0 2,30 2,10
7,0 2,50 2,30

IIpy mnpoexkTupoBaHMM JpeHaka JUIsl YCJIOBUH HHM30BbEB AMYyJapbu, Ha TaKHX
ONPECHEHHBIX MTOYBAX B 30HE CTAPOOPOIIAEMBIX 3€MEJIb, IPU MUHEPAIN3ALUU I'PYHTOBBIX BOJ 10
3-4 r/n BeNUYMHY ONTUMAIBHON TITyOUHBI TPYHTOBBIX BOJ MO>KHO NMPUHUMATH 10 JTAHHBIM Ta0JI.

6.
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Tabnuma 6. OnTuManbHbIe TIyOUHBI 3aJIETaHUsT YPOBHS IPYHTOBBIX BOJI U1 YCIOBUN HU30BHEB

Amypnapsu
['pyHTHI h,
Jlerkue 1,8-2,0
Cpennne 2,0-22
Tsoxensie 2,2-23

YroObl BBHIMBITH HAKOIIJICHHBIE COJIM B PE3yJbTaTe BTOPUYHOTO 3aCOJCHHSA TpeOyercs
o0BbeM Bozbl My, paBHbii (1o B.P. Bonobyesy):

M, :axlxgx(l—Si)",

0

rac
(I—KOB(l)(I)I/II_II/ICHT COJICOTAAYH - UCXOAHOC U AOIMYCTUMOC COLCPIKAHNC COHGI‘/’I;

S=H0(1—hi)+SB,

K

rje:
S; - mocTyIuieHue cojieil ¢ OpOCUTENIHLHOM BOIOM.

Pe3y.TII)TaTI)I PacyYCTOB MO YCTAHOBJICHUIO HOPM IIPOMBIBHLIX ITOJIMBOB, HCO6XOI[I/IMI)IX JJI
BEIMBIBA COJICH U3 IMOo4YB, MPHUBCJACHBI B Taba1. 7.

Tabnuna 7. Hakoruienue coneit npu pa3nuyHoM nosnoxeHun YI'B nu HopMax npoMbIBHBIX
noymBoB (S, = 12 1/ra).

h, Mr=2,0r/n Mr=3,0r/n Mr=5,0r/n Mr=7,0r/n Mr=10r1/n

T/Ta M>/ra T/Ta M’/ra T/Ta m>/ra T/Ta M>/ra T/Ta M>/ra
0,5 1,4 1628 24,9 3804,2 | 41,4 6453,8 58,0 8211 82,9 10072,5
1,0 14 803,4 20,9 2891,6 34,9 5563,7 | 48,9 7321,5 69,8 9176,1
1,5 8,9 - 13,4 575,1 22,3 3229,5 31,2 4979,7 | 44,6 6841,8
2,0 6,2 - 9,4 - 15,6 1367 21,8 3111,3 31,2 4979,7
2,5 2,7 - 4,0 - 6.8 - 9,5 - 13,5 613,8
3,0 0,5 - 0,7 - 1,2 - 1,6 - 2.4 -

N3 tabn. 7 cienyer, 4TO Mpu MUHEPATU3AIMUA TPYHTOBBIX 10 3 T/J1, INIOTHOMY OCTaTKy U
IpU HUX 3ajJeraHuu 10 rinyouss! 1,8 - 2,0 M OT MOBEPXHOCTH 3€MJIM, Ui BHIMBIBA CE30HHOI'O
HAKOIUIEHUS COJIEHA IOCTATOYHO MPOBEICHHUE BJIAT03apsAKOBBIX MOJIUMBOB B HOpMme 1,5 - 2,0 ThIC.
M’/ra. mo Mepe TMOBBIIMICHUSI MUHEpaIu3alid TPYHTOBBIX BOJ BEJIMYMHBI M COOTBETCTBEHHO
YBEIIMUYMBAIOTCSA M C MPEBBIICHHEM MHUHEpaIu3allii TPYHTOBBIX BoJ 10 7,0 /11 u 6osiee oObeM
BOJBI IS BBIMBIBA HAKOIUICHHBIX coJiell mpu TiyOuHe 3anmeranus ['B, paBHom 1,5 M, pe3ko
noBbImaeTcss W gocruraer 4280 Mm°/ra, 4ro Tpebyer omyckanus YI'B nmxke 2,0 - 2,3 M oT
MOBEPXHOCTH 3€MJIH.

I'omoBoit 00beM BOg03a00pa MpH Pa3IMYHBIX YPOBHIX U MUHEPAIU3ALMU IPYHTOBBIX BO/I
B 3TUX YCJIOBUSIX COCTOUT U3 JBYX YacCTEM:

Mr = Mo + Mn,
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rac:

Mo u Mn  oOpocCUTENBHBIE U IPOMBIBHBIE HOPMBI, M’/ra;
Mr - TOJIOBOM BO03a00D.
Pe3ynpTaThl pacdyeToB MO ONpENeJCHUIO BEJIWYUH T'OJOBOTO B0A03a00pa MpUBEIEHBHI B
Tabu1. 8.

Ta6nuna 8. PacyeTHbIe BETMYMHBI TOJIOBOTO BO03a00pa npu pa3nudHbix Mr u YI'B.

VI'B, m

Mr Iloka3zaTenu 0.5 1.0 1.5 2.0 25
2,0 M, 1320 2040 3480 4200 8220
2,0 M, 1630 800 - - -
2,0 Mion 2950 2840 3480 4200 5220
3,0 M, 1320 2040 3480 4200 5220
3,0 M, 3800 2890 575 - -
3,0 Mion 5120 4930 4055 4200 5220
5,0 M, 1320 2040 3480 4200 5220
5,0 M, 6430 5560 3230 1270 -
5,0 Mo, 7770 7600 6710 5570 5220
7,0 M, 1320 2040 3480 4200 5220
7,0 M, 8210 7320 4980 3110 -
7,0 Mion 9530 9360 8450 7310 5220
10,0 M, 1320 2040 3480 4200 5220
10,0 M, 10070 9180 6840 4980 614
10,0 Mion 11390 11220 10320 9180 5834

N3 Tabn. 8 cnemyer, 4TO C TMOBBIIMICHUEM MHHEpATU3AIMd TPYHTOBBIX BOJ PE3KO
yBeIu4YnBaeTcsi 00beM roJoBoro Bogo3adopa. [Ipu rmybune rpyHTOBBIX BoA B 1,6 M TpeOyemas
BEJIMYMHA TOJIOBOTO BOJI03a0opa mpu uX MUHEpanu3anuu, paaoi 10,0 r/n, yBennuuBaercs B 3
paza 1o CpaBHEHHIO ¢ MUHEpaIU3alHUsIMU IPYHTOBBIX BoA - 2,0 - 3,0 r/m.

[Ipu monnepkaHuu ypoBHSI TPYHTOBBIX BOJ B MPOU3BOJICTBEHHBIX YCIOBUSX B Mpeenax
1,5 - 2,5 M u MuHepanuzauuu A0 3 T/JI, MPOIECC BTOPUYHOIO 3aCOJICHHUS MPAKTUYECKH He
MPOWCXOMUT W JUIsl TIOJAadd BOJBI JUIS TNPOMBIBKH 3eMellb He TpeOyeTcs (He3HAYHTEIbHOE
COJICHAKOIUICHHE MOKHO yAQJIUTh MYyTEeM MPOBEICHUS SKCIITYyaTal[HOHHBIX TPOMBIBOK).

Y49uThiBas 3T0, MOXHO OTMETHUTh, YTO JJISI OOJBITUX TEPPUTOPUN PECITyOJIMKH Tam, TIe
co3JaHbl 0oJiee WM MEHee CTaOUIIbHBIE MEIMOPATUBHBIE PEKUMBI, T.€. JOCTUTHYTO OMpPECHEHUE
TPYHTOBBIX BOJ M TOYBOTPYHTOB (CTapoOOpOIIaeMble 30HBI), MOJJIEPKAHUE YPOBHS T'PYHTOBBIX
1,8 - 2,0 M He mpeACTaBIsAeT OMACHOCTHU JIJIsi CE30HHOW pecTaBpalliy COJICH, 1aeT CyIIeCTBEHHYIO
SKOHOMHIO BOJHBIX PECYypCOB W MPHUBOAUT K 3HAYUTEIBHOMY CHHUXXEHHMIO CTOMMOCTHBIX
MoKaszaTesell mpu CTPOUTENbCTBE ApeHa)ka. Takoro ke MHeHus npuaepxuBaerca b.E. Heliman, u
s yenosut Xopesma I'.E. barypun, T. JKanunosa.

MO0>XHO OTMETHTb, YTO MOJAepKaHNe ITyOHUHBI TPYHTOBBIX BOJ B mpenenax 1,8 - 2,0 M u,
COOTBETCTBEHHO, TIyOWHBI JpeHaxka 2,0 - 2,3 M, ONTUMaJIbHO B YKOHOMHUYECKOM OTHOIICHUU U
CYIIECTBEHHO O0JIEryaeT TeXHOJIOTHUIO CTPOUTEIbHBIX paboT. CTPOUTENBCTBO APEHaXKa ITyOUHOMN
2,0 - 2,3 M okazanoch B 2,0 - 2,2 pasa gemieBiie, 4eMm ApeHaxa riyouHoit 2,5 - 3,0 m.
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VJIK 581.5

YCTAHOBJIEHVE NMOTPEBHOIO OB bEMA BOAbI ANA
O3A0POBJIEHUA SKOJIOTMYECKOU OBCTAHOBKHU

B PECMYBJIMKE KAPAKANMAKCTAH
(30HA OPOLLEEHUS)

Kypo6anoaes E.K., Kapumosa O.10.
(Kapakanmakckuii punuan CAHUWUPU um. B.J1. Kypuna)

B roasl moBblmeHHON BojoobecrneueHHOCTH pekd Amyaapeu (mo 1960-65 rr.) Ha
TEPPUTOPUU OPOIIAEMBIX 3€ME€Jb CYLIECTBOBAJIM MHOIOYMCIEHHBIE IPECHOBOIHBIE 03€pa,
MUHEpaJu3alys BOABI, B KOTOPBIX HE MpeBblmana 1,5 r/m, 4To co3naBaio OgaronpusiTHbIe
YCIJIOBUS JUIsl pa3BUTHS PbIOBI M OHJATPBI.

B Ttot xe nepuona CymeCTBOBaJIM OrPpOMHBIC IUIOIAAW C€CTCCTBCHHLIX OpPOMIaCMbIX
MacTOMIIIHO-CEHOKOCHBIX YTOAMi (0 8 ThIC. Ta), KOTOPBIC 3AMOJHSINCH TABOJAKOBBIMHA PEYHBIMU
BOJaMHM M3 MPPUTAllMOHHBIX KaHamoB. Ha »3Tux 3emisx OypHOe pa3BUTHE TOIYUYUIIO
KUBOTHOBOJICTBO, a TAK)KE COXPAHSIIACh OJIArOMpUATHAS SKOJIOTHYecKasi 00CTaHOBKA.
NHTeHCHBHBIN BOM03a00p, AN HYXXJ OpOIIeHHWs HaduHas ¢ 60-X ToJOB, BBI3BAI
MOCTETICHHOE YMEHBIICHHE CTOKa B HHU30BbE PEKM AMYyJapbsi, 3TO SIBJICHHE B CBOI OYEpelb
OTPHULIATEJIBHO CKa3aJ0Ch HAa PEXUME Pa3BUTHUS THIPOJOTHYECKUX OOBEKTOB. YPOBEHb BOJ B
0oJ0Tax MW 03epax, B pe3yJbTaTe PE3KOT0 COKpAIICHHsS MOCTYIUICHHWS BOIBI M pacxoja Ha
CyMMapHO€ HCIapeHue, ObICTPO CHUKAJICS, K TOMY K€ O0JbIas YacTh KOJUIEKTOPHO-IPEHAKHBIX
BOJ C OrPOMHBIX MAacCHBOB cOpachlBallaCh B pPEKy, YTO pE3KO YXYIIIHIO Ka4eCTBO
aMYﬂapBHHCKOﬁ BOJHBI, HCHOHBSyeMOﬁ KpOMC€ TIOJIMBOB W MJId IMMUTBCBBIX HYXKIA HACCICHUA.
Jlpyrasi 4acTh BO3BpPATHBIX BOJ|, COJCPIKAIIUX COJM M TOKCHYHBIC BEHIECTBA W HEMPHUTOIHBIC K
WCIIOJIb30BAHMIO, aKKyMYJUPYIOTCS Ha OCBOCHHBIX TEPPUTOPHSIX B BUIEC OOJBIIUX 03€p, UTO
pEe3KO yXyAmaeT OONIyI0 MEITHOPATUBHYI0 W JKOJOTHYECKYI0 OOCTaHOBKY B pPETHOHE, a B
MOCJEeHUE TOJbl DKOJOTMYecKas OOCTaHOBKA B permone emé Oonee ycyryoOunach wu3-3a
HaCTYIUICHUs cepuu MaioBOHbBIX jieT (2000 - 2001 rr.).
JIist 0310pOBJICHUST U TOAJIEPKAHUS IKOJIOTHUYECKOW OOCTAaHOBKH B HU30Bbe AMyHapbu
HY)XHO OO0ECIEeUUTh NPHUTOK NPECHBIX PEYHBIX BOJ B JOCTAaTOYHOM OOBEME M XOpOIIEro
KadecTBa.
O3zepa, opomiaeMble MacTOMIA W JAPYTHE DKOJOTHYECKHE OOBEKTHI (MCKYCCTBEHHBIE W
eCTeCTBeHHbIe) 06HaHaIOT YCJIOBUAMH, KOTOPLIC HeO6XO,Z[I/IMBI AJI1 yCIICIITHOT'O0 Pa3MHOXCHUA U
Pa3BUTHUA JKUBHOCTU U PACTUTCIBHOCTHU, 4 UMCHHO!
- cpemHssi TyOMHa BOJBI HE MeHee 1,5 M, XOpomio pa3BuTas IMOJBOJHAS
PacTUTENBLHOCTH (TPOCTHHK, POT03a);

- KOHIGHTpALMs PAaCTBOPEHHOr0 KHCIOpOJd B BOAE He Hmwke 4 - 5 wmr/am,
MUHCpPpaIu3anusd BOAbI B IICPpUOJ HEPECTA JTUINHOK U MAJIbKOB pI)I6 HE BBIIIE 5 F/I[M3;

- MHHepalTH3alys BOABI B MPEeax 3 - 4 r/aM’ 10 MIOTHOMY OCTATKY:;

-231-



- Kosie0aHMs ypOBHS BOJbI B IIEPUOJ PA3MHOKEHHUsI PbIO M B 3UMHUH Mepuoj He Ooiiee
30 cM;

- NPOTOYHOCTH 03€p JJIs IPOIyCKa PEUHON BOJBI.

CoxpaHeHnue OuopazHooOpa3uss M TOBBIIIEHHE €CTECTBEHHOHM MPOIYyKTUBHOCTH
O0MopecypcoB LIEIMKOM U MOJHOCTHIO 3aBUCUT OT MOJJEP>KaHUS BbIIIEyKa3aHHbIX TpeOOBaHUN U
ABJIETCS OAHON M3 BaKHEUIIMX SKOJIOIMYECKHX 3a/1ay B ’TOM PETHOHE.

Pexxum BopooOecneueHus, Kak Mo o0beMy, TaKk M IO KadyeCTBY ITUX OOBEKTOB OYEHb
BaXXCH B MAJOBOJHBIC T'OJIbl, U HYXXHO HCXOJUTh U3 IMPUOPUTETHOCTU HX HKOJIOTMYECKOH
3HAYMMOCTH. B 3TOM OTHOIIIEHUM HECOMHEHHBIH MPUOPUTET MPUHAJIEKUT ACIbTOBBIM 03€paM U
IJ1yOOKOBOJHBIM BOJIOEMAM, PACIIOJIOKEHHBIM Ha TEPPUTOPUH OPOLIAEMBIX 3€MEllb, IOCKOIbKY B
MaJIOBOJHBIE TOJIbI OHU JIOJDKHBI COXPAaHUT POJIb peyrumyMoB OHOPECYPCOB.

Ha teppurtopun Pecny6nuku Kapakanmakctan mo cocrosiHuio Ha 1-e suBaps 2004 rona
(kpome MyiiHakckoro paiioHa) miomaau o3ep cocraBmiu 36557 ra.

Ha rteppuropun pecnyOiMKH, SKOJIOIMUYECKMMH OOBEKTaMM, KOTOpble TpeOyroT
MIOCTOSIHHOM WJIM TNEpUOJAMYECKON MOJayu BOJBI, SIBISIOTCS CEHOKOCHI, MacTtOuiia, o3epa u
npuycageOHbIe 3eMIIH.

B 3emenbHOM oHAC pecnyOIUKH elle UMEIOTCSI OTPOMHBIC TeppuTOopHun nactoura (9732
ra), KOTOpbI€ OTHOCSITCSl K KATETOPUU HEOPOIIAEMbIX 3EMEllb.

OrpoMHblEe MUIOHIaAM HeopollaeMblx 3emenb wumerorcs B Kynrpaackom, Taxra-
KyIbIpcKoM paifoHax. Huxe B Tabn. 1 npuBesneHa cBogHas TabnMLa pacrnpeaeieHus 3eMelIbHOIo
¢donna u norpedHBIE 00BEMBI BOABI ISl MOAAEPKAHUS HOPMAIBHON YKOJIOTHYECKOW 00CTaHOBKHU
no Pecny6nuke Kapakannakcras.

Tabnuua 1 - Pacnpenenenue semenbHoro ¢GoHaa U NoTpedHbIE 00BEMBI BOABI IS TOAIEPKAHUS
HOPMAaJbHOM 2KOJ0THYeCKON o0cTaHoBKH 10 PecyOnuke KapakanmnakcraH.

Ne HanMeHoBaHHE [Tmomanu B OpOCHTGHI;HElSI O6neMm Boz[o33a6opa,
/i - TBHIC. T2 HOpMa, M"/Ta MJIH. M

1. | OOwmras mwiomanp 9756.,8

2. | OpomaeMasi miomaib 419,7

3. | MHorosleTHHE HacOKICHHS (Tyran) 8,55 4000 34,2

4. | CeHOKOCHI 68,6 3000 205.,9

5. | [MacrOuma 973,2 1000 973,2

6. | IlpuycaneOHbIe 3eMin 46,3 5000 231,5

7. | O3zepa (B 30HE OpPOIICHNUSA) 36,56 474

Bcero 1918,8

Kak BugHo m3 tabm. 1 obmmii oObem Bomo3abopa st 0OOBOAHEHHUs BBIIICYyKa3aHHBIX
SKOJIOTHYECKUX 0OBEKTOB cocTaBiusieT 1919 MIIH. M° BOZBI B TOA.

[Ipu sTOM TmpuycaneOHbIe 3eMJIM, MHOTOJICTHHE HACaXJCHUsI TPEOYIOT MOJadu BOJIbI B
o6beme 4000-5000 m’/ra. Ha BHYTpH OpOIIAEMBIX 3eMJIIX MMEIOTCS CEHOKOCHI IIOMAbio 68,6
TBIC. Ta (CIOJIa XK€ OTHOCATCS OOJbIINE IUIONIAJAM HE3aCESIHHBIX PHCOBBIX UYEKOB), KOTOPBIM
TpebyeTcs moaaya BOAbI B Ba dTana HOpMoii 1500 M’/ra B To1. DTO 00eCmednBaeT HOPMATLHOE
COCTOSIHHE TPOCTHUKA U JPYTHX KOPMOBBIX PACTECHHM.

Taxke BO Bcex palloHaX HMMEIOTCS OTPOMHBIE IUIOMIAAU TACTOUI, KOTOphIE TPeOyloT
MEPUOIMYECKOT0 UCKYCCTBEHHOTO YBIIAXKHEHUS.

B nensx moanepxxaHus MUHUMAIBHOTO YPOBHS DKOJOTUYECKOM 00CTAaHOBKH HEOOXOIUMO
BBINIICYKa3aHHbIE 00BEMBI BOJbI BKIIOUNUTH B IJIaH BOJOTIOJIH30BAaHUS B KAYECTBE AKOJOTHIECKUX
MOMYCKOB.
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I'yMycHBIN NPPaKINOHHBINA COCTaB MOABEP)KEHHBIX TTOYB.

APO3UATA YYPATAH TUMUK BY3 TYNPOKNAP N'YMYCUHWUHT
N'YPYXUN BA ®PAKLUMUOH TAPKUBU

Kyukopos JK., Paynosa H.
(TomrJIAY)

MabJiyMKH, TYNPOKHUHT PUBOXKIAHUIIK Ba YHYMIOPJIHUTH TYMYCHHHI XOCHJ OyJIHIIN
Omi1aH OOTJIMKIUD.

['yMyCHHHT TympoK XOCWIJI OYJIHMINUJIArd MyXUM Ba3u(paCUyHHHI XOccallapy TapKHOW Ba
TaOMaTH OpKalu TYyIIyHTHpUIaaAu. | 'yMyCHUHT aHYarnHa Mypakka® CTpyKTypara sra 3KaHJIHTH
aHWKJIaHTaH. [yMyc TYIUJIAaHUIIMHUHT a0CCH KyWujaruda: (EHOJN THIHIATH XYyMOyHl
OMpUKMaTapHHIHT aMHHOKHCIIOTaNap OMIJIaH y3apo KOHACHCAIMSICH Ba YJIAPHUHT KaTTUK (azara
YTHIIN, CACTEMaHUHT acTa-CeKMH TYMHUH KUCJIOTajapra Kajap nap4yalaHully, YIAPHUHT KHCMaH
CYBCH3JIAHWIII ~ Ba  WYKH  MOJIEKYJSp  TypPYyXJaHUIIH,  KHUCJIOTAaJapHUHT  KEHWHTHU
KOHJICHCAIMSUTAHUIITN yYyH MIAPOUT SPATHII Ba KapOOKCHJI TYPYXJIAPHUHT OPTHUIIH TyMycC
MOJJIAJIADUHUHT ACOCHHM TypyXJIapu, TYMHH KHUCJIOTanap, (yIpbBOKHCIOTANAp Ba TYMHUHIAp
OmnaH OOTJIUKIND.

I'ymun kucnoramap Ba (yJIbBOKMCIOTATAPHUHT MHKJIOPH Ba HHCOATH YJIapHUHT
GpakMoH TapKUOM TYHNpOK XOCHJ OyiHin >kapaCHWJIAPUHUHT Japa)kacd Ba WyHAJIHIIH,
IIYHUHTICK TYTMPOKHUHT MaJIaHHUIIAIITHPUIN AapakacuHu Kypcataau. [IyHWHT ydyH Tymyc
TapKUOM Ba TYMYC MOJJQJIADUHUHT XOCCAJAPWHHM YPTaHUII, TYNPOK TEHE3WCH Ba YJApPHHHT
YHYMJIOPJIMK CATOXUATH JapakaCMHU aHUKJIAIIIA SHT 3apyp XUCOOIaHAH.

VY3b6ekucronaaru Oy3 Tymnpokiap rymycuHUHT ¢pakunoH Ttapkubu B.I1.KocTrouenko
(1957), T.b.A3uz0B (1962), H.I1.MypaBseBa, 3.b.CenutpeHHNKOBa (1965),
N.A 3usamyxamenos(1971), M.M.Tomky3ues (1995), M.Daxpyraunosa (1998) Ba Oomkamap
TOMOHHIaH YpraHUJITaH.

AnabuérnapiaH MabIyMKH, 53pO3WsJIaHTaH TYNPOKIAPHUHT FOBWIHIN Japa)kKacuHU
aHUKIIA Y4yH MOpPGOMETPUK TAAKUKOTIApAaH TallKapw, KylIuM4a KypcaTKuwiap cudaruia
ryMyC KECHMHUHHUHT, TYMYCHUHT cudaT TapkuOWMHH XucoOra OJITaH XOJia, XOCHJ OyJIHII
XycycusiTiapuaas GonganaHuIaam.

B.P.BonoGye (1968) Tymnpokimap nAMarHOCTUKacH YYyH TYMYCHHHI TYpyXud Ba
¢bpakmoH TapkuOu Kypcatkuuiaapuaad (GoiiganaHuIIHA TakIug Kujiaau.

Tynpox xocus OyJiuIl IapT-MAPOUTIAPH, IIYHUHTJEK, OPTaHUK KOJIAMKIAPHUHT
MapyaIaHuIIA Ba TYMYC XOCHJ OyNUIN kapaHiiapu OM3HUHT TYMPOKIAp MIapouTHaa OyTyHIal
dapk kunagu. Agup 30HajIapuia MIAKUIAaHTaH TYHIPOK TYMYCH y3WHUHT cudar TapkuOu OuiaH
Oolllka MHHTaKajmap TYyHOpOKJIapu TyMmycujgaH ¢apk Kuilagd. by KU3TUII paHrIM HEOreH
ETKM3HMKIapua IIaKJJIaHTaH, SPO3MSUIaHTaH TYNPOKIapJa TyMyC TapKHOWHU JIHAarHOCTHKA

-233-



Makcajuja ypraHum €kd TyMyC TYIUIAaHMIIM XaKHAard MabiIyMOTJIApHU YYKYypJallTHPHIL
3apypUATHHHU TYyTJUPAIN.

Tynpoknap TyMyCHMHUHI TYypyXWHd TapkuOu KyWuaaruyaaup: OBWIMO TyIUIaHTaH
TYNPOKJIApHUHT 0KOopHU KaTiamiapuaa [llumonuit éubarupiaapaa opraHuk yriaepoAHUHT 3HT Kyl
mukgopu (1.713-1.235%) mapxyn. by xanyOuii €nOarupiapaard myHaal KaTiamiiaparujiad
cezunapau aapaxana optuxaup (1.038-0.800%).

IOBunmaran Tynpoxnapaara yriaepoa MUKAOpHU 0Kopu kaTinamiapaa 1.247-0.701%. Our
KaM MHUKJOpPH 3ca ypTaya I0BUJITaH TyHpoKiIap/a xkaHyOouil éHbarupaa Ky3aTuiaaam.

[umonuii €nbarupaaru ypraya IOBUITaH TYNpOKJIapJa OPraHUK YIJIEpoJ MHUKIOpHU
tokopu katinamuapraa 0.568-0.504%, xecum kyitumcura kapa® 0.104-0.075% raua mnacaiin®
6opanu. Kanyouil EHOarupHUHT MIyHJal KaTiamiiapuja rokopuaad Kyiura kapad 0.551-0.237%
nmaH 0.81% rada KecKUH macasau.

VYpranwiran TyHpOKJIap rymyc MOJIaJTApUHUHT TypyXxui TapkuOuaa
(GybBOKHCIOTIIANAP, TYMUH KHUCJOTajgapja ce3wlapiu Japakaja OpPTHKIMK Kuiaau. OKH3HK
Tynpokiaapjaa énoarupHuHr xap Mkkana kucMuga Cr:Cgye (I'yMuH KucioTamap yriepoaHHUHT
¢dbynpBOKHCIOTANAp yriepoaura) HucOatu yumiau karnamaa | skuanamanu Ba 0.85-0.84 Hu
tamkui 3tagu. Kyiiura Tomon acra-cexus 0.74-0.64 rada nacasau.

I'yMuH KucinoTanap yriaepoAMHUHT (yJIbBOKHUCIOTANAp YIiaepoAura HUCOATUHUHI SIKUH
KypcaTKU4JIapH, I0OBUJIMAarad TyNpOKJIapHUHT XallaJagurad KaTtjaMiaapyuiad OJUMHIaH, IUMOIUN
Ba JkaHyOuil &nOarupnapga Oy kypcatkuu 0.67-0.72 Owmnan derapajiaHagu. Y praHuiras
TyHOpOKJIap OKHM3MK Ba IOBWIMAaraH XWIJIApUHUHI IOKOpU KaTjiamyiapu TyMyC THUIIMra Kypa
¢dbynpBaT — rymaTiau xucobnanagu. Kyitmra tomon Oy nHucbar 0.58-0.54 Ba 0.74-0.64 raua
nacasiy, Oy TyMUH KHCIIOTaJIap TYPYXWHUHT KaMalumura 00rivk. Yprada IOBHITaH TYyIpOKiap
Cr:Cyx HHMCOATH UIYHUHTOEK, TyMyC TUINUra Kypa aHya (apk kunaau. Xailjganaguras
kaTinamuapaa Oy uucOar mmumonuit Endarupnapaa 0.67, sxkanyowuit €n Oarupnapaa 0.72HU TalIKUI
3TaJu Ba T'yYMYCHHUHI T'yMaTiu-QyJIbBaTId TUIIUIa KUpaAW. YpTaya IOBWITAH TYHIPOKJIAPHUHT
KyHU KaTJamjapu HMIMMOJIHMI Ba jkaHyOuil €nOarupnapuia ryMyCHUHT (yJIBBOTIM TUIIUTA XOC,
yH1a Cp:Cy HUCOaTH 0,49-0,38 na yerapananaau.

I'yMyc MopmamapuHMHT 3HT Kyl TujapoiusiaHumu Owian [umonuii Ba xaHyOuit
éHOarupyap OBWIMO TyIUIAaHTaH TYNPOKJIAp YMMIIM KaTjiamiylapy XapakrtepiaHaiau. by epna
Cr:Cyx HUCOaTH 1.94-168% ra Tenr. Kyiiura Tomon ruaponusnanum 1.46-1.09% ra xamasau,
Oy TYMUH KUCJIOTJIap XMCCACUHUHI Kamaiumu bunan 6ornukaup. [lact rugponusnanui Ouiax
IOBHJIMaraH Ba ypTaua IOBHJITaH TYNPOKJIAPHUHT Xap MKKana EHOArup Typiiapu XapakTepiiaHau.
IOkopu katmamnappa C:Cyx HucOaTH 1.29-1.33% HM , IOBHIMAaraH TyNnpoKJIapnaa, yprada
toBwiIrad rynpokiapaa 0.92-0.89% ramkun ataau.

Tynnanran mabiymoTiapra Kypa, TYIPOK YMyMHUH yIiepoJ MUKIOpPHUra MOC PaBHILJA
TYMUH KHUCJIOTaJap YrIACPOAMHUHI SHT Kyl MHUKIOpUM OWIaH IIUMOJIUN Ba >KaHyOui
SKCMO3UIMANIapAary IOBUJIMAaraH Ba OKHM3UK TYIpoOKiap xapakrepnaHaau (25.4-28.6%, 25.65-
30.41%) xamaa roxopu katinamnapaa 10.4-20.4%; xyin katnamiuapaa 13.13-25.40% Ba akcuHua,
SHT KaM MHKIOp OWiOaH ypTaya IOBWJITaH TYNPOK XWIapu xapakrepiaHuO, 14.90-19.5%uu
10KopH KaTiamiapaa, 4.0-10.40% Hu Kyiin kaTnamiaapaa TalKWI 3Tau.

VYuyjmaMuu faBp HEOreH €TKU3MKIApUAA IIAK/UIAHTAaH TypJd Aapaxkaaa 3po3usra yuparaH
TYNPOKJIap TYMYCHHMHT (PpakuMsBUN TapKUOMHHM aHAIM3 KWJIMII HaTHXallapura Kypa, rymyc
MOJJIAJTAPUHUHT €HOArUp SKCMO3ULHUACH, IIYHUHIJEK 3pO3Usira yuyparaHiauk aapaxacura OOriauk
Xojaa OupukuIIIapuna oup kanda Qpakuusuiap maBxyn. Jlekun my Ounan Oupra ynap ydyH
yMyMHH OyJiraH TWJJIM MUHEpaJUiap, OUp SpUM Japakald OKCujap OujiaH Oornuk OynraH 3-
(GpakuUsSHUHT, UIYHUHT/ICK, KYNPOK KaJbIMi OWiaH OOrNMK, 2-QpakUsSHUHT YCTYHJIUTH KaOu
XYCYCHUSATH CakiIaHUO KoJaaH.

KanyOuii sKcmo3unMsi TYHNpOKJIApH TYMUH KUcCJoTajap (pakuuscu MHUKIOPU OuilaH
muMonuiinan ¢apk kunaau. XKanyOuil SKCHO3UIUSHUHT OKU3HMKJIAp Ba IOBUIMAraH TyNpoKiIapu
IOKOpH  KaTJIamjapujia TyMHUH KHCIOTaJIapHUHT 3-(Qpakuusacu YCTYHJIMK KHWJIca-fa, YHHHT
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MUKAOpHU ce3uapiu aapaxana kamasnu (7.3 nan 4.4% ravya). YHIaH KeHUHTM YPUHHU T'YMUH
KHCIOTAJIAPHUHT 2-QPaKIUsICH STajulaiid. YHUHI IOKOpU KaTjiamjapjaard Mukaopu 7.3%Hu
TALIKUII ATaU.

I'ymuH kucnoranap 2 Ba 3 ppakumssIapuHUHT SHT KyI MHUKIOPH OKM3UK TYNPOKIAPHUHT
oKkopu kKaTinamiapuga Oymu6, 10.1 Ba 10.6%HuHu tamkun stagu. luMonuil SKCHO3HITUSAHUHT
IOBWJIMAaraH Ba OKH3UK TYNpOKJIapuia, *XaHyOul SKcmo3uuMsuiapra TakKKocjiaraHja, I'yMHH
KHCJIOTANApHUHT 2-GpaKiusIcH YCTYHIHK Kunamd. By ¢paxmus Ca’™ 6Gormmkamp (Tympox
ymymuii yrieponunuHr 11 Ba 15% atpoduaa), ypraua roBWIraH Tymnpokjiapaa sca Oy
(GpakuUsSHUHT aXaMHsITH OMpO3 Kamasiau. YHIAH KeHHH TYMUH KHCIOTIAPHHUHT 3-(pakuuscu
SraJulaliIn: YHUHI MUKIOpPH I0KopHu kaTinaminapnaa 8.5-11.2% na verapananaau. Typau napaxana
9pO3Wsra y4yparaH ypraHwiraH TYNPOKJIAPHUHT IOKOPH KaTiamiapuaa 2 Ba 3-(QpakuusiiapHHHT
SHT Kyl MUKJIOPM aHUKJIaHTaH. YJapHUHT 3HT Kyl MUKAOpH toBuiMarat (11.3-8.5%) Ba okusuk
(12.9-11.2%) Ttynpoxnapaaaup. ODHI KaM MHUKIOPU dca yprada troBwirad (8.7-6.5%)
Tynpokiapaaaup. TabKuuiam *ou3Ku, 6apya Ky3aTuiaaéTral TyHnpoKJapaa yyKypJjaliraH capu
TYMHUH KHCIOTaJapHUHT 2 Ba 3-ppakumsuiapu ce3wiapid jgapaxana kamasan. [ ymuH
KHCIOTAJIApHUHT 2-Qpakiusiiapu, Oy TyNpOKIapHUHI KapOoHaTiamrauaura Tydainu, 1 Ba 3
bpakuusIapIaH yCTYHIUK KAJaIH.

VYpranwirad TynpoKJIard 'YMUH KHCJIOTaJapHUHT 3 (pakuusuiapy MUKIOPHU YJIapHUHT
MEXaHHUK TapKuOHWTra OOTIMKIUp. YPraHwiraH IIAMOJIMHA Ba >KaHYOHH SKCHO3UIUS TYMPOKJap
¢ynbBokHCIOTANIapy acocaH 2 Ba 3 Qpakumsuiapaa udonanananu. UIyHUHrIex, >pkuH Ba
Ky3raJlyBuaH Oup SpuUM Japaxand okcumimap Owmman Oornmuk  Oynran  la-dpakmus
(GyJIbBOKHCIIOTAIADHUHT aHYa ce3unapian MUKAOpUHH (3.2-4.0%) KypcaTHIll ypUHIUAUD.

®ynpBokucioTanap Gpakuusnapu opacuma Ca’ OGuimaH Gornamk  QpaKIMSITApHUHT
KypcaTkuuiapy oxopuaup. Hlumonui skcno3uusHUHT 6apua Tymnpokiapuaa 0y ¢paxuusiap
canmoru 11.5-14.04% ra eragu. bapua Tynpokiiap yupuHIM TapkuOuaa (QylbBOKHCIOTANAD,
T'YMUH KHCJIOTaJlapra HucOaTaH KynpoK KUCMMHM TAlIKWJ 3Tau.

Mynpait kunuO aWTUII MYMKHHKH, YPraHWITaH TYIPOKIApAa COANapoK, Oexapop Ba
(GyJIbBOKHCIOTAIADUHUHT  KYNPOK  JUCHEpCIaHaguraH TryMyc IIAKJIW, TyYMHH KHCJIOTa
TYMYCHUHUHT XyJla Mypakka0, 0apkapop I0KOPH MOJIEKYJISIP MIAKIHIAaH YCTYHIUK KUITAIH.
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YIK681.1:631.4

COBPEMEHHOE OBOPYOBAHMUE ONA MOHUTOPUHIA
BOOOPACHNPEAEJNIEHNA HA OPOLUAEMbBIX 3EMJIAX
PECNYBJINKN KA3AXCTAH

Maraii C./1., [Tapamonos A.U., Copoxosatos B.II.
(AT'TI «Hayuno-ucciienoBaTeIbCKUM HHCTUTYT BOAHOTO XO3SMCTBAY)

B ycnoBusx pedummTa BOAHBIX PECYpPCOB M MEIKOKOHTYPHOT'O CEIIbCKOXO035SHCTBEHHOTO
MPOU3BOJCTBA MpoOJieMa HOPMUPOBAHHOTO M  OMNEPATUBHOTO BOJOpAcTpeleNieHUus Ha
OpOIIIAEMBIX 3EMJISIX MPUOOpPETaeT 0CO0Yyr 3HAYMMOCTh. OmnepaTHBHOE BOJOpPACIPEACICHUE BO
MHOT'OM 3aBHCHT OT HaJdu4us MHGOpPMAIIUU O 3amacax Bjiard B aKTUBHOM CIIO€ MOYBOTPYHTOB U
CTETICHH WX 3aCOJICHHS, ONPEACIIAIOMNX IMOJHUBHYI0O HOPMY. MOHHUTOPHHTOBOE O0OpYyJOBaHHE
MO3BOJIECT OMPEAENATh AT MOKa3aTeNH B 000 MOMEHT BPEMEHHU, IMOATOMY €ro MpUMEHEHUE,
HECOMHEHHO, aKTyaJIbHO.

B crarbe mpuBoAsTCS pe3ynbTaThl MOHUTOPUHTA BOJOpACIpeaesieHUs], MPOBEICHHOTO Ha
nuiIoTHOM yuacTke ['omomHoctenckoro maccuBa opomenusi KOxxno-Kazaxcranckoit obmactu ¢
MIPUMEHEHHEM ISl aHATIU3a TTOYBEHHBIX MPOIIECCOB COBPEMEHHOT0 000pY10BaHMs TPOU3BOJICTBA
Benymux uHocTpaHHbIX Gupm «Delta-T Devices Ltd.» (KemOpumk, Anrmusi) m «Sentek Pty
Ltd.» (ABcTpanus) B pamkax MexayHapoaHoro [Ipoekra mo ynpaBieHHIO BOJHBIMU PECypcaMu U
BocctaHoBaeHuto 3emens (IIYBP u B3).

Kparkas xapakrepucTuka 000pyA0BaHMsl 1 METOAMKA NPOBeeHUsI padoT
O6opynoBaHue, NpUMEHsBILIEECs TP MOHUTOPUHI€ COCTOSIHUS MOYBBI, BKIHOYAJIO:
- craunoHapHsbie 30H1b1 «Enviro SCANy;
- mepeHocHbIe 30HAbI «Divinery u «Sigma Probey;
- ruricoBbie 0110k «GYP»;
- JaTYHKH BIaKHOCTH « WMK»;
- peructpaTtopsl nanHbIX «DL2e» u «Enviro SCANy;
- IOPTATUBHBIN KOMIIBIOTED.

KoMmiekTsl 1aTYuKOB U 30HJIOB COCIUHSINCH KaOEIbHOM CBS3bIO C PETHCTPUPYIOLUIUMU
yCTpoiCcTBaMU (Te€pMHUHAIAMM), TO3BOJISIIOIIMMHU BECTH KaK HEMpPEpBhIBHbIEC, TaAK U JUCKPETHBIC
HaOII0JIeHUs C aBTOMaTUYECKON 3alMChl0 JAHHBIX, XapaKTePU3YIOIIMX W3MEHEHUs MOYBEHHBIX
MPOLECCOB MPHU BO3EIBIBAHUU XJIOMMYATHUKA.

«Enviro SCAN» - cranuoHapHasi CHUCTeMa JJisg HAONIOJCHHWH 3a BJIAXXHOCTHIO IOYBHI.
Bxnrouaer B cebsi JaTYMKM, YCTAaHOBJICHHBIE HA TUIAHKE BHYTPH IUIACTUKOBOW TpPyObl Ha
(uKcupoBaHHON TIiIyOHMHE, W PETrUCTPHUPYIOIIEeEe YCTPOWCTBO, MO3BOJSAIOIIEE ABTOMATHUYECKHU
CHUMAaTh JaHHbIE Yepe3 3aJaHHbIe MHTEPBAJIBI BPEMEHHM M COXPAHATh UX B CBOEH MaMATH 0
nepeaavyu B KOMIbIOTED.

«Diviner» - mepeHocHasi cucTemMa JJisi HaONIOACHUS 32 BIAXKHOCTBIO MOYBBl. COCTOUT U3
30H/a U IUCIJICHHOT0 yCTPOMCTBA JIsl MpeoOpa3oBaHms U XpaHEHUs JaHHBIX. [lepeHocHO# 30HT
U3MepsIeT CoJep KaHMue BIIard B MOYBE yepe3 Kaxasle 10 cM 1o mpoduiiio rpyHTa 4epes3 CTEHKY
MJIaCTUKOBOM TpyObl. [laHHBIE cOoOMparoTcss M3 HAONIOAATENbHBIX TPYO, PACIONOXKEHHBIX B
XapaKTEepHBIX TOYKAX OpPOIIAEMOro ydacTtka. TpyObl ycCTaHaBIUBAIOTCS B NPOOypECHHBIC
CKBaXMHBl C IIOMOILIBIO CIEUHUATBHOIO Habopa HHCTPYMEHTOB, IOCTaBIIEMOr0O BMECTE C
npubopom. [l CHATHS TOKa3aHUN B pPeXMME CKaHMPOBaHUs HE TpeOyeTcs AepKaTh 30H] Ha
KaKOW-TO ompeaeneHHol riayoune. Ilpu mnmaBHOM ONMyCKaHWMW 30HAA Ha TiayouHy 1,6 cMm
IIPOUCXOAUT aBTOMATUYECKasl PErucTpanys JaHHBIX CO BCEX YpOBHEH. JlUCIIEHHOE yCTPONCTBO
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npubopa Mo3BOJISIET HE TOJIBKO PErUCTpUpoBaTh HHOpManuio ¢ 99-u nmpoduieil M y4acTkoB,
HO U XpPaHUTh €€ J10 3allMCU Ha KOMIIBIOTEP, a TAKXKE BBIBOJUTH HA dKpaH AaHHbIEe nociaenHux 10-
1 3Ha4€HUH BIaXXHOCTH B Irpaduueckoil unu tadbauyHoit popme [1].

JaTtuuk s onpenesieHus Biaaru B nouse « WMK» n3mepsieT BOgHBIN NOTEHIMAN B [TOpax
C MOMOUIBIO YYBCTBUTEIBHOIO 3JIEMEHTA, PACIIONIOKEHHOIO B MATPOHE U3 MOPUCTOr0 Marepuasia
BHYTpU INeppOpUPOBAHHOTO KOpmyca W3 Hepxkaperouledl cramu [2]. I'mmcoBeiif 610k «GYP»
omnpenenseT MOTEHIMaJd BJIard B IOYBE U MPEACTaBISIET CcOOOM JMaTyuK, MOMEILIEHHBIH B
TUTICOBBII MOHOJUT UUIUHApPHUUECKO Gopmsl [3].

Jis  xoppekTHO# paborel mpubopoB «Diviner» u «Enviro SCAN» HeoOxoanma
HOpMaJIM3alKs UX NaTdyukoB. Kakabll NaT4MK HOpMaau3yercs B I€PMETHYHOW IIACTUKOBOM
TpyOe myTeM 3aMepoB ABYX MOKAa3aHUU - HA OTKPHITOM BO3AyXe M B Boje. Jlyis 3TOH 1ienu HaMu
UCIIOJIB30BAJIOCh  CIIELIMAJIBHOE MEPEeHOCHOE O000py/lOBaHUE COOCTBEHHOW KOHCTPYKIIMH,
MI03BOJIAIOIIEE MPOBOJAUTh HOPMAJIU3ALUIO JAaTYMKOB HEMOCPEJCTBEHHO B MECTE UX YCTaHOBKH.
OHO OBITIO BBICOKO OLIEHEHO MEXKIyHapOoJIHbIMU KoHcynbTaHTamu 1o [IYBP u B3 xomnanusmu
«Onno Schaap» (ITopryranus) u «Robin Wardlaw» (Anrmnus).

IlepenocHslii 3081 «Sigma Probe» m3MepsieT 3ac0ol€HHOCTh MOYBBI, KOTOpasi 3aBUCUT OT
KOHLIEHTPALMK COJIepKaIIMXCsl B HEW cosiel u teMnepatypsl. B kommiuekT Bxonar natuuk «EC1»
U nopraTuBHbIN koMmnbroTep « D-PSION 2» ¢ o6bemom namsitu 2 M6 [4].

Peructparop «DL2e» - mporpaMMupyeMoe YCTPOHCTBO PETUCTPALINN JaHHBIX, CTIOCOOHOE
coOupaTh W HaKalUIMBAaTh MOKAa3aHUS OJHOBPEMEHHO OT 60-TH pa3IWYHBIX MOAKIIOYEHHBIX K
HeMy AaTdyukoB. OCOOEHHOCTH perucTparopa - paboTra B JBYX COCTOSIHHSX: aKTHUBHOM U
[IacCUBHOM. B nepBoM ciydae nepeHsasi KHOIIOYHAs aHeIb U AUCIUIEN perucTpaTopa HaXo4saTCs
B pabo4eM pexxuMe, BO BTOPOM — OH MPOJOJKAET padoTaTh B pEKMUME SKOHOMHOTO MMUTAHUA [5].

OO0muMu npaBUiIaMU TPU YCTAHOBKE IOYBEHHBIX JAaTYMKOB SBISIETCS MPaBUIBHOCTH
BbIOOpa TJIyOMHBI UX YCTAHOBKM U PABHOMEPHOCTb paCIpeAesIeHMs MO IUIoHaAu ydacTka. B
HallMX MCCIIENOBAHMUIX NATYMKUA yCTaHABIMBAJINCH 10 NPHUHATBIM HAMH M COIJIACOBAHHBIM C
3aKa34YuKOM cxemaM. [1yOMHa yCTaHOBKHM JaTYMKOB IpeaycMaTpuBalla OXBaT BCEH KOPHEBOU
30HBI JUIA ONpPEACIICHHUS KOJIMYECTBA BJIArv, M3BIEKACMOM DPACTEHMSAMH W3 Pa3JIMYHBIX CIIOEB
MIOYBOTPYHTOB, C LIEJIbIO €€ BOCIIOJIHEHHUS 3@ CUET OPOILICHHUS.

Peructparopsl B MeTajmyeckux OOKcax pa3Mellaguch Ha CIELHMAIbHBIX OETOHHBIX
OCHOBaHHUAX 0allaHCOBBIX IUIOMIAJIOK B CpeAHEH dYacTh MuiaoTHOro yuactka. Jatuumku «GYP»
YCTaHABJIMBAJIUCH TOCIE BCXOJOB XJIOMUYAaTHUKA B LIEHTpE M IO 00€ CTOPOHBI OT TE€pPMHHAJIA
BIOJIb Oopo3n Ha pacctosHud 100 M. Perumcrtpanus naHHBIX NPOBOAMIACH ABTOMATUYECKU
KpPYTJIOCYTOYHO C HHTEPBAJOM B OJMH Yac; CUMUThIBaHME HHPOpMAlUU C TEPMHUHAJIOB Ha
MIEPEHOCHOM KOMIIBIOTED - OJUH Pa3 B JIBE HEJIEIU.

CranuoHapHble 1aTYMKU yCTAHABINBAIUCH Ha TITyOHUHaX:

- rurcoBbie 0110k « GYP» —30,60,100 u 150 cm;

- natuuku «Enviro SCAN» u « WMK» — 30,100 u 300 cm.

Jnst ynydiieHus ajanTallud K YCIOBUSAM OJKCIUTyaTallMd JAaTYUKHU Iepe]] yCTaHOBKOM
nojaBeprajiuch 3amaunBaHuio (12 4yaco), BelcymmBaHuO (36 YacoB) U HOBTOPHOMY
3amaunBaHuio (12 gacos). [Ipu ycTaHOBKE JaTUMKOB B MOATOTOBJIEHHbIE HAa TpeOyeMoil rinyOuHe
MecTa NPHUMEHSJIUCh CIeLUalIbHble MNPHUCIOCOOICHUST COOCTBEHHOTO U3rotoBiaeHus. Jlus
JAy4lIero KOHTaKTa JaTYMKOB C MOYBOM MOCAJ0YHbIE MECTa 3aMOJIHSAIUCH JKUJIKUM MOYBEHHBIM
pacTBOpoM (MCHOJb30Bajach MOYBA C MECT YCTAHOBKM JaTYMKOB). UTOOBI NpenOTBPATUTH
ronajaHue BO3JyXa M IMPOCAAKy TpyHTa MECTa YCTAHOBKH JaTYMKOB IMOCJIOWHO 3aCHINAJIUCh
IPYHTOM U TpamMOOBaJIUCh.

VYcraHoBKa HaOIIOAATENbHBIX CKBAXHH JJI IEPEHOCHOT0 30HAa «Diviner» nmpoBoauiach
C MOMOIUIBIO CIELHUAIBHOTO KOMIUIEKTa WHCTPYMEHTOB. MakcuMaibHas IyOMHaA HOTpY>KEHUs
30HAa — 1,6 M, 4acTOoTa NMPOBEACHMS 3aMEPOB — OJMH pa3 B HEAEII0 (B MEPHOJ] IPOBEICHUs
MI0JIMBOB — B JIBa pasa yarie).
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[IpuMeHeHHEe MOYBEHHOTO OOOpYIOBaHHS MO3BOJUJIO IPOBOJUTH HENPEPHIBHBIC
HaOJIOJIeHUs Ha CTallMOHApHBIX IUIOMIAJKaX C AaBTOMAaTUYECKOW 3alHChl0 JIaHHBIX Ha
PETUCTPUPYIOIIUI TEPMUHAI U OCYIIECTBIATh NEPUOANYECKUE 3aMEPBI IEPEHOCHBIM 30HIOM I10
MOYBEHHBIM MPO(GUISIM, PAaBHOMEPHO pa3MEIICHHBIM MO IJIOIIAaM yuyacTka. Takas cucrema
MOHUTOPHHIA JaeT BO3MOXXHOCTb cOOMpaTh, COXpaHATh M IMepefaBaTb HH(POpPMALUIO B
MEPCOHANIBHBIN KOMIBIOTEp [JIs1 €€ JalbHEHIIEro MCIOJb30BaHUS MPHU BHYTPUXO35HCTBEHHOM
BOJIOPACIIPEICIICHUMN.

Pe3yabTaThl Hccie10BaAHUT

Pe3ynbTaThl MOHUTOpPHHTA 32 BIAXXHOCTBIO MOYBOTpyHTOB Ha rinyOuHax 30,100 u 160 cm
C MOMOIIIBIO MEPEHOCHOTO 30HAa «Diviner» mo npoduiko, pacnoaoKeHHBIM B IEHTPE MUIOTHOTO
ydacTka, a takke Ha riayomHax 30,100 u 300 cm co crarmmoHapabiM 30HI0M «Enviro SCANy,
YCTAHOBJICHHBIM PSJOM C BBIIIEYKa3aHHBIM Mpoduiem, mpuBeneHsl Ha puc.l. M3 momyyeHHbIX
JAHHBIX BUJIHO, YTO TMPOMBIBHOM IIOJWB YBIAXKHHWJI BCE pPAacCMaTPUBAEMbIC CJIOM TIOYBBI
(BmaxHOCTh B HUX MoBbIcHIACh ¢ 13-24 % no 34-38 % oT oObema) m oOecreuusl TOBOJBHO
BBICOKYIO (27-30 %) Bna)XHOCTh K MEpPUOAY C€Ba XJIOMYaTHUKA. B neTHuUH mepuoj oTME4YEHO
MOBBIIICHUE BIAXXHOCTH MOYB MPHU MPOBEICHUH BEreTAlMOHHBIX MOJIUBOB. OCOOEHHO 3TO OBLIO
BUJHO W3 TOKAa3aHUW [aTUYUKOB, PACHOJIOKEHHBIX Ha riyomHe 30 cMm. B cooTBeTcTBUU C
JTaHHBIMU 30HAa «Divinery, BIa)XHOCTh MOYBBI Ha 3TON TyOMHE yBenuuuBanach ¢ 18-20 go 39-
41 % ot oOobema; 30u1a «Enviro SCAN» - ¢ 18-25 no 33-41 %. Ilocae monuBHOTO ce30HA 00a
npudopa Mnoka3ajau CHWKEHUE BIAXKHOCTU: Ha TiyouHe 30 cM cpasy ke mocie MojiuBa - pe3koe, a
3ateM - Oonee muaBHoe. Ha rimyOmnax 100, 160 u 300 cM ymeHblIeHHE BIAXHOCTH BCErna
MPOUCXOUIIO TIIaBHO, MOcTeneHHo. K KOHIly BereTaluu BIa>KHOCTh MMOYBOTPYHTOB Ha TTyOHHAX
30,100 u 160 cwm, 3amepennas mpudopom «Diviner», coctaBuna 17,22 u 25 % ot oObema, a
3adukcupoBanHas aaruukamu «Enviro SCAN» Ha rimyOunax 30,100 u 300 cM - COOTBETCTBEHHO
17,26 u 33 % ot 00BEMA.

HaOnionenus 3a mOTEHLMAlOM BJIard TMOYBOTPYHTOB IOKAa3bIBAIOT, YTO K CepeauHe
BETETAIMOHHOI0 TIepro/ia XjomyaTHuka oH coctaBisn 40-60 klla va rimy6unax 60,100 u 150 cm
(nannbie «GYP»), pesko yBemumumBasck no 320 klla B Bepxnem 30 cMm cioe, u 15-25 klla - Ha
rny6ounax 30,100 u 300 cm (manabie « WMK») (puc. 2). BereraninoHHbIE TOJMBBI MOBIUSIN Ha
MOKa3aHUs JaTYUKOB, OCOOEHHO TeX, KOTOphble pacmojaraiuch Ha rayoumnHe go 100 cm. B
COOTBETCTBHUHU ¢ JaHHBIMH «GYPy», BelnunHa nmoreHuyana Bjaru causunack ¢ 310-320 mo 30-50
klla Ha roybune 30 m 60 cm, a Ha rayomne 100 cm - co 115 mo 55 klla. Ilokaszanus
HIKEPACTIOJNIOKEHHBIX AaTYMKOB (150 cM) oTMeuanu ero He3HAYUTENbHOE CHMKEeHuEe - ¢ 60 1o
50 klIla.

[lepBrlii monuB yMeHbIIWI noka3aHus AatyukoB « WMK» na ramyOune 30 cm ¢ 75 no
15 xIIa, BTOpOi# - ¢ 235 no 15 klla, Ha rmyoune 100 cm coorBeTcTBEHHO - ¢ 25 10 20 xlla u ¢ 75
1o 35 xIla. Ha rmyGune 300 cM moTeHIMal BIard uMes CTaOUIbHbIE MOKa3aHUsl Ha MPOTSHKEHUN
BCEH BereTaiuu, MOCTENICHHO YBEJIWYUBASCh C CEPEAMHBI JeTa J0 TIy0okoi oceHu ¢ 15 mo 25
klIa.

XapakTep U3MEHEHHS NMOTEHLHala BIaru B MOCJIENOJUBHOM NEPHOJI MO MOKa3aHUIM 3TUX
npubopoB paznuyHblid. ['uncossie 010k pUKCHPYIOT ObicTpoe (32 14-15 nHelt) BoccTaHOBIICHUE
ero MakcuMmaiabHbIX 3HaueHud ¢ 75 mo 320 xlla. Jlatunku « WMK» ormeuaror Gonee miaBHOE,
IIOCTENIEHHOE HapacTaHWe 3Ha4eHUi noreHuuana siaaru: ¢ 15 go 230 klla 3a 40 gueit nocae I-ro
nosuBa u ¢ 15 no 280 klla 3a 80 gueit - mocne II-ro 1o koHna Bererauuu. K 3ToMy BpeMeHHU Ha
rnyounax 30, 100 u 150 cm oTmedensl 3HaueHus noteHnumana 320,125 u 30 klla (mannable
«GYPy»), na rmy6unax 30,100 u 300 cm - coorBeTcTBeHHO 280, 60 1 25 kIla (manaBIe « WMKY).

MOHUTOPUHT 33 3JIEKTPONPOBOJUMOCTBIO  (3aCOJICHMEM) TOYB, BBIPAXKEHHOU B
MmmrcuMercax Ha 1 M (MCm/M) C 1Ienbl0 ONEpPaTHBHOTO OMpPEICICHUS COACP)KAHUS COJICH,
MPOBOJMICA C TOMOIIBIO MEPEHOCHOro 30HAa «Sigma Probe». Pesynbrarhl HabOmioneHuit 3a
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W3MEHEHUEM IOKa3aHUW 3TOTO MPUOOpAa W aHANW3 TMOJYYEHHBIX JTaHHBIX CBHACTEIBCTBYIOT O
TOM, YTO €ro MOKa3aHWs 10 TNPOBEACHHS MPOMBIBHBIX IOJUBOB B 3MMHE-BECEHHHUI MEpUOJ
VM3MEHSJIUCh IO IUIONIQJAX W Topu3oHTamM oT 167 go 362 MCm/M, Ha OCHOBaHUHU YETO
MOYBOTPYHTHI MUJIOTHOTO y4YacTKa OBLIM OTHECEHBI K €1a003acoNIeHHbIM. 3a(UKCHPOBAHO, YTO
MIPOMBIBHBIC TIOJMBBI MOBJUSUIM Ha W3MEHEHHE 3aCOJICHHOCTHU MOYBOIPYHTOB B OCHOBHOM IO
rnyOounsl 1,0 m. [Ipegensl 351eKTPONpPOBOAUMOCTH CHU3UIUCH A0 167-221 mCm/mM. OTaenbHble
CJIOM TIOYBBI CTAJIM COOTBETCTBOBATh KaTETOPUHU HE3aCOJICHHBIX. JlanbHelre 3aMmephl MoKa3aliu,
YTO MOCHEe ABYX MOJMBOB KATEropus 3aCOJICHHS HE W3MEHWJIACh 0 KOHIIA BEreTallMOHHOTO
nepuoaa. [Tokazanus nmpudopa koiaedaimcs ot 156 1o 251 MCm/m.

Bonbpuioe konMuecTBO BBIMIOJHEHHBIX HW3MEPEHHH BBISIBUIIO HAlW4YWE CYIIECTBEHHOMN
pa3HUIBI B IMIOKAa3aHUAX JaTYMKa 3aCOJCHHOCTH, KOTOpas CBs3aHAa TJIABHBIM 00pa3oM ¢
pPa3NUYHOIN CTEMEHbI0 HCCYIICHHs MOYB MPU U3MEPEHHH. DTOT HEAOCTATOK Mpubopa «Sigma
Probe» MOXXHO HWCKJIIOYHTB, €CIM HAWTH I Ka)XJIOr0 KOHKPETHOI'O0 XHMMH3Ma M CTENEHU
3aCOJICHHOCTH ONTUMAJbHBIN AMaNa30H BIaKHOCTH, B KOTOPOM OH OyJeT HaJIeKHO paboTath.

Biausinue KOHKPETHBIX MOYBEHHO-MEJTHOPATHBHBIX YCJI0BHA HA padoTy
MOHUTOPUHTOBOT0 000PY10BAHMS

[Ipu ucnonb30BaHUM 11 MOHUTOPUHTA COBPEMEHHOTO 000PYI0BaHUS HEOOXOIUMO, KaK
MPaBUJI0, COOTHOCUTH IMOKa3aHUs MPUOOPOB C KOHKPETHHIMH IOYBEHHBIMU YCJIOBHUSMH, T.C.
MIPOBOJIUTH UX TAPUPOBKY.

Hatunku pupmber «Sentek Pty Ltd.» («Diviner», «EnviroSKAN»), B 4acTHOCTH JaTYHKU
MEPEHOCHOTO 30H/Aa, paboTalOT Ha HE3aCOJICHHBIX M CIa003aCOJICHHBIX 3eMIISIX KOPPEKTHO (C
y4ETOM WX KaJTUOPOBKH), OJJHAKO WX TMOKa3aHHUS HEOOXOJAMMO KOPPEKTHPOBaTh. KOppEeKTHPOBKY
MPOBOAST C TMOMOIIBIO KOA(DPUIMEHTOB WM SMIOUPUUECKUX (POpMyT B BHUAE CTEHEHHBIX
byHKIUi  Mexay KodpPUIMEeHTaMH W JaHHBIMH, TOJYYCHHBIMH TEPMOCTATHO-BECOBBIM
criocoom (TBC), 0 ueM CBHAETETbCTBYET KOX((HIMEHT PErpeccHr TaKoil 3aBUCHMOCTH R’=
0,76 (puc. 3).

Hanexnas paboTa mepeHOCHOTO 30HJAa 3aBUCUT OT MEXaHHWYECKOro cocTaBa Mpouis
MMOYBOTPYHTOB, B KOTOPOM YCTAHABIMBAIOTCS TPYOBI IJsi cuuThIBaHWs WH(popManuu. B nerkux
CJIOUCTBIX TPYHTax KojiebaHuE U CHM)KEHHE YPOBHS I'PYHTOBBIX BOJ MPHUBOAMUT K OTCIAUBAHUIO
MecKa M Cynecyu M HapyIICHUIO KOHTaKTa IPyHTa ¢ TPyOoOil, 4TO B KOHEUHOM HTOTe CKa3bIBACTCSA
Ha mokaszaHusX mpuodopa. [lepeycTtaHoBka TpyO HeE IaeT KeIaeMoro pe3ysbTara M3-3a OOJIBIION
MEeCTPOTHI CIIOKEHUS TTOYBOTPYHTOB (HAIMYUS MHOKECTBA MPOCIIOCK) U NadbHEUIIEro CHUKEHUS
YPOBHSI TPYHTOBBIX BOA. JlJIsl MOMy4YeHUsS JOCTOBEPHBIX NAHHBIX IIACTUKOBBIE TPYOBI JOJKHBI
yCTaHABIIMBATHLCS 10 TPOMBIBKYA M CHUMATBHCSI TIOCJI€ BIUTHIBAHUS BOBI B TTOUBY. [IOBTOpHYIO MX
YCTAHOBKY ClielyeT HauMHaTh, KOTJa YPOBEHb TI'PYHTOBBIX BOJ| OMYCTUTCS HUXKE IOCIEIHETO
CYUTBIBAEMOT'O TOPU30OHTA.

[Torenmuan Bmaru mouBbl, (pUKCUpyembiii THNcoBbIMH Onokamu «GYP» u pgaTtymkamu
BiIaxkHOCTH «WMK)», MMeer ONMHAKOBBIM XapakTep HM3MEHEHUs B TEYEHHUE BETETALlMOHHOIO
repuosa, HO B KOJUYECTBEHHOM BBIPAXEHUM €ro BEJIMYMHA CYIIECTBEHHO pa3IMyaeTrcs.
CpaBHeHUE MOKa3aTeeil BiIaru B Mo4YBe Mo THIICOBBIM OJIokaM U natuyukam « WMK» ¢ naHHbIMU
JUTEPATYPHBIX HCTOYHUKOB TOBOPHUT B IMOJIb3Y MOCIEIHUX.

JIist BBISIBJICHUSI CBSI3W TMOTEHI[MATA BJIATM C BIAXHOCTHIO MOYBBI IMOCTPOCHBI KPHUBBIC
3aBUCUMOCTEH (puc. 4), MO KOTOPBIM COBMECTHO ¢ rpaukoM puc. 3 MOXXHO OIpPEIesATh
3HAYCHUS BOJHOTO TOTEHIMANA MPU Pa3IUYHOM COJEpKaHUW BIaru B moue. [[s ycroBuii
HAaIlIUX MCCIEJOBAHUN HAaUMEHBUIEH BJIArOEMKOCTH IOYBBI COOTBETCTBOBAJ YeT moreHnuan 10-
20 xITa, npeanonuBHoit BraxHoctu — 30-70 klla.

[Ipu pabote ¢ 3oHA0M «Sigma Probe» HeEoOXomuMm XOpommii KOHTAKT €ro ¢ mo4Boil. B
CYyXHX TPYHTaX MOKa3aHHs MPUOOpa HEKOPPEKTHBI. AHATU3 JAHHBIX, MOJYYEHHBIX C MTOMOIIBIO
«Sigma Probey», cBHAETENBCTBYET O TOM, YTO CYIIECTBEHHAs pa3HHUIA B TMOKa3aHHUAX MpuOOpa
O0OBSCHSETCS TJIAaBHBIM 00pPa30M CTENEHBIO UCCYIIECHUS OTJEIbHBIX BEPXHUX TOPU30HTOB TOYBBHI.
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CBsI3b ME@X/1y DJIEKTPOTPOBOJAMMOCTBIO MTOYBHI M COJEPIKAHUEM COJIEH B €€ BOJHOW BBITSKKE (B
% OT Macchl CyXOil IOYBBI) XapaKT€PU3yeTCs 3aBUCUMOCTBIO C HEBBICOKMM KO3((HIHEHTOM
perpeccun R?= 0,65 (puc. 5). DTOT HEZOCTATOK MOYXHO HCKIOUHTB, SCIH HAMTH [P PA3HOM
XMMH3ME 3aCOJICHUS] TOT ONTHMAaJIbHBIN IUana30H BIaKHOCTH, B KOTOPOM 30HJ OYyJeT HaJeKHO
paboraTs. B To ke Bpems 30HA0M «Sigma Probe» MOXHO yCIenrHo onpeaesiTh MUHEPaTu3auio
BOJIbI, UMesl KaauOpoBouHble KpuBble. O0 3TOM cBUAETENLCTBYET Ipaduk 3aBucumoctu C= f(Csp)
1 ero BbICOKHH Kod(dduumeHt perpeccuun - 0,88 (puc. 6). [locnennee oOBIACHAETCS HaTUYUEM
XOPOIIET0 KOHTAKTa MEXIY 30HIIOM U BOJIOM.

Takum 00pa3oMm, BBHINOJHEHHBIE HCCIENOBAHUS ITOKAa3bIBAIOT, YTO TIOCIE MPHUBSI3KH
0o0opyIOBaHMS /I MOHUTOPUHTA MOYBEHHBIX MPOIECCOB K KOHKPETHBHIM MacCHBaM OPOIICHUS
OHO ITO3BOJISIET OTIEPATUBHO U IEJICHANPABIECHHO PelIaTh BOIPOCHI BOJIOPACIIPEACIICHNUS, CHUXKAS
Ha 3THX MacCHBax Je(QUIMT IMOJUBHOHW BOJBI U 00neryas Tpya ceiabxo3npoussoauteneid. K romy
K€ CBOEBpEMEHHasi M HOPMHUPOBAHHAS IOJadya OPOCUTEIHHOW BOXBI OyleT crmocoOCTBOBAThH
MOBBIIICHUIO yYPOXKaWHHOCTH  CEJNIbCKOXO3SHMCTBEHHBIX KYJIBTYp U YIYYIICHHIO HKOJIOTO-
MEJIHOPATUBHOTO COCTOSHUS OPOIIAEMOM 30HBI M MPUJIETAIOIIUX TEPPUTOPHIA.
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VIIK 626.810

OPERATIONAL LAND LEVELING CONDUCTING AT IRRIGATED
FIELDS OF WATER USERS ASSOCIATIONS IN TERMS OF NEW
ECONOMIC RELATIONS

Magzumov R. I. Davlyakanov R. M.
(Scientific institute for irrigation SANIIRI)

A careful leveling is of great value for salted grounds, which occupy a considerable area
of Uzbekistan. On the planned salted grounds high efficiency is achieved at carrying out washing
watering. Owing to uniform distribution of washing water to the leveled surface of fields the
identical effect from washing ground on all area of a site is provided. For washing on such sites
it is being spent approximately twice less water at expenses reduction almost in 2 times on a
hand labor and leveling of platens due to increase in the area of checks and significant reduction
of height of platens At the planned sites an irrigation time is reduced in 1,9 times, according to
this expense for its device - in 1,85 times, an useful area exempted up to 4,6 %, tractor
productivity raised.

According to researches of scientists it is a big reserve of all agricultural crops, especially
cotton productivity increase. The leveling not only levels a surface of a field, but also is one of
the factors changing physicomechanical properties of a fertile layer of ground, the subject to
water and wind erosion having place in Uzbekistan. Wrong alternation of a plowed land,
incomplete annual leveling, cutting and poor-quality alignment of time sprinklers and earthen
platens, and also alluviums and washouts at vegetative and washing watering result in formation
of artificial roughness. Leveling of the irrigated grounds with a purpose of fields uniformity
achievement with optimum biases - one of the actions providing high crops of a cotton and the
maximal mechanization of all technological processes. On the planned field uniform humidified
ground on all irrigated sites is reached at watering, the charge of irrigating water thus is sharply
reduced, that is very important in conditions of irrigated agriculture of Uzbekistan. On the
planned fields ripeness of ground comes simultaneously, plants develop in regular intervals on
all a file, the mechanized row-spacing processing that plays a main role in accumulation of a
crop is in due time carried out. On fields with no leveled relief it is possible to begin cultivation
only after approach of ground ripeness in the lowered places. By this time the basic part of a
field dries up, that causes hard work of working bodies of a cultivator. At cultivation on such
fields blocks are formed, quality of processing is reduced. It results in decrease in a cotton
productivity. Delay with cultivation after watering for 4-6 days reduces cotton productivity on
19,1 - 26,3 %.

Use of the old design long-wheelbase schedulers is undesirable, the sharp need for more
perfect universal and mobile technical equipment, and also experts on leveling has ripened.

During new irrigated grounds developing long-wheelbase schedulers I1-4 (P-4) and JI-719
(D-719) were used for the capital leveling. These machines, and more true mechanisms well
recommended themselves during big areas leveling when irrigating and collector-drainage
networks has not yet been constructed.

Many years experience of long-wheelbase schedulers exploiting, data of the technical
literature on irrigated grounds leveling, development of earth-moving machines working bodies
management automation, including some with use of a laser, allow to formulate the basic lacks
inherent in long-wheelbase schedulers making their work of poor-quality, labor-consuming and
expensive during irrigated areas leveling.
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One of the basic constructive lacks of the schedulers is their unreasonably big length
making together with a tractor more than twenty meters. With the creation of water users
associations uniting again formed farmer and “dekhqan” economies, having basically small in
the sizes irrigated fields, about 40 percent from which have the areas less than 3 hectares, and
more than 30 percent from 3 up to 9 hectares with densely planted around by mulberry trees, the
area of effective and productive use of long-wheelbase schedulers is strongly limited.

The schedulers cannot cover completely with passes whole field and are compelled to
leave uncultivated no so small areas on corners of a site and in places of turn of the unit,
compelling to apply additional more mobile means.

Bulky mechanisms transferring from one field to another is concerned with big
difficulties. If to add to aforementioned a presence of control-viewing wells of the closed
horizontal drainage, lines of electric mains and chinks of a vertical drainage, it becomes clear
that work of long-wheelbase schedulers becomes complicated and efficiency of their application
is reduced.

At the same time during conducting easy profile leveling long-wheelbase schedulers
might be replaced by mounted grader knives (mounted schedulers) for example, such as 'H-4
widely used on a pre-plant leveling of an irrigated field. Schedulers I'H-4 with width of capture
4110 mm have length of only 2660 mm at weight of 900 kg or more than in 4 times it is easier
than long-wheelbase scheduler I1-4 and almost in 7 times than /[-719.

Naturally, there is not minded mechanical replacement of long-wheelbase schedulers on
schedulers I'H - 4 or other short-wheelbase mobile mechanisms, for example, panto-construction
graders such as /[-20, but it is provided to solve preliminary a problem of equipping of this
technics by automatic devices of keeping of a bias, that at a present condition of a leveling works
control automation system is not an unsolvable problem.

As a unit movement way leveling before and after its passes has shown, the ground being
cutted on the raised points and sleeps off in downturns. Alongside with that during first three
passes downturn of a surface after each pass (on 2...3 sm.) and on equal sites, where, apparently,
on idea the scheduler should not cut off a ground, was observed.

This phenomenon can be explained in the following way. The ground, filling bottomless
ladle, is being transported to tow, being pressed and irons the ploughed line of movement. In a
result a ground under influence of loaded ladle a little slumps, owing to condensation. This
process lasts up to the second, and sometimes and the third pass of the unit.

The described phenomenon connected to aimless moving of a ground on a field, with a
unproductive expense working hours and fuel, is also one of the big lacks of the long-
wheelbase schedulers.

And at last, long-wheelbase scheduler, being machine with very narrow specialization,
has inadmissible low operating ratio on a season.

The specified constructive and technological lacks, in conditions of development of
market relations in rural and a water management system make further use of long-wheelbase
schedulers economically unprofitable and demand the fastest measures on their perfection or,
in some cases, where area of irrigation fields about 3 hectares, full replacement by mobile and
universal technics.

Recently the universal scheduler I1Y-14 has passed industrial tests conducted in Design
Office for Irrigation and its use during operational leveling of the irrigated areas in WUA will
improve ecological conditions of the reclaimed grounds, will raise productivity of a cotton and
appear economically more favorable.
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VJIK 631.3

SKCMNYATAUUOHHASA NITAHNPOBKA OPOLWLAEMbIX 3EMEJIb
B ABIN B YCNIOBUAX HOBbIX 3KOHOMUYECKUX OTHOLUEHWUA

Mar3ymos P. U., laBasikanos P. M.
(CAHUUMPU um.B.J1. Kypuna)

1. B nepuoa ocBOEHHs HOBBIX OPOLIAEMBIX 3€MeJb AN UX KalUTaJIbHOW IJIAHUPOBKHU
UCIIOJIB30BAJINCH JUIMHHOOA30BbIe MIaHUpOBUIMKN TUNOB I1-4 u J[-719. OTu mamuHbl, a BepHee
MEXaHU3MBbI, XOPOLIO 3apEKOMEHA0BANH ce0s MpHU IUIAHUPOBKE OOJBLINX IJIOIIAEH, KOrja elle
He ObUIH MOCTPOEHBI OPOCUTENbHAS U KOJIEKTOPHO-IpEHa)KHasl CETH.

MHoOroneTHuif  ONBIT 3KCIUIyaTallud JAJIWHHOOA30BBIX IUIAHUPOBIIMKOB BOJO- U
CEeJIbCKOXO03UCTBEHHBIMU OpPraHM3alUsIMHU, JAHHbIE TEXHUYECKOH JUTEepaTypsl MO IJIAHUPOBKE
OpOIIaeMBbIX 3€MEJb U Pa3BUTHE aBTOMATHU3ALMU YIIPABIECHUs pabOYMMU OpraHaMu 3eMJIEpPOUHO-
TPAHCIOPTHBIX MAIIMH, B TOM YHUCJIE C HUCIOJIb30BAaHUEM Ja3epa, MO3BOJISIOT chopMyIupoBaTh
OCHOBHBIC HEJIOCTATKH, MPUCYIIHME IIUHHOOA30BBIM IUIAHUPOBIIUKAM, Jelalomue padoTy
MOCJIEHUX HEKAYeCTBEHHOM, TPYJIOEMKOM M JOPOroil MmpH OCYIIECTBICHUHU HKCILTyaTalluOHHON
IIJIJAHUPOBKU OPOILIAEMbIX 3€MEIIb.

2. OfHMM M3 OCHOBHBIX KOHCTPYKTHBHBIX HEJOCTATKOB IUIAHUPOBILUKOB SIBJISETCS HX
HEIOMEepHO OoJIbINasi JIJTMHA, COCTaBJISIIOIIAs BMecTe ¢ TpakTopoM Ooinee 20M. C co3naHueM B
pecniybnuke Accoumanuii Bopomnonb3zoBareneid (ABII), oObenuHsIonmuX BHOBH OOpa3OBaHHbBIC
(bepMepcKre U TeXKaHCKHAE XO35SHUCTBA ¢ HEOOIBIIMMU B OCHOBHOM pa3MepaMH MOJUBHBIX MOJIEH,
(oxono 40% umeroT mnomanu meHee 3 ra, 6onee 30 % - ot 3 10 9 ra) u rycToit 06ca)KeHHOCTHIO
YTOAWA TYTOBBIMH JIEPEBBSAMHU, 00acTh 3(P(HEKTUBHOTO W MPOU3BOAUTEIBHOTO HCIIOIH30BAHUS
JUIMHHOOA30BBIX IUIAHMPOBIIMKOB CHJIBHO OrpaHHuYMBaercs. [IIaHUpOBIIMKM HE MOTYT
MOJIHOCTHIO MOKPBHIBAaTh MPOXOJAaMHU BCE IOJIE M OCTaBJISAIOT HEOOpPaOOTaHHBIMU HEMaJble
IIOWaAM MO yrjaM ydacTka M B MeCcTax I[I0OBOpOTa arperatra, BBIHYXJas IPUMEHSTh
JIOTIOTHATENbHBIE O0Jiee MOOMIIbHBIE cpeacTBa. [lepedpocka rpOMO3IKUX MEXAaHU3MOB C OJHOTO
0JIS Ha JIPyroe COMNpsDKEHa ¢ OOJMBUIMMH TPYJHOCTAMU. Eciu K ckazaHHOMY 100aBUTh HaJaU4ue
Ha y4acTKaX KOHTPOJbHO-CMOTPOBBIX KOJOJLEB 3aKPBITOIO TOPU30HTAJIBHOIO JIpEHa)a, Omop
JUHUN SJeKkTponepenad M CKBRXHH BEPTUKAJIBHOTO JApEHa)Xka, CTaHET $CHO, HAaCKOJbKO
yCIOXKHSAETCsT paboTa AJIMHHOOA30BBIX IIJIAHUPOBIIMKOB M CHUXaeTcid 3(P(EKTUBHOCTh HX
PUMEHEHHUS.

3. IIpu BBIMOJTHEHUH JIETKON NMPOQUIHHON MJIAHUPOBKH JIMHHOOA30BBIE TUIAHUPOBIIMKI
MOXXHO 3aMEHUTb HAaBECHBIMU TpEiIepHBIMM HOXaMU (HABECHBIMU IUIAHUPOBILIUKAMHU),
HanpuMmep, tuna ['H-4, mupoko npuMeHseMbIX B clydae NpearnoCeBHON MIAHUPOBKHU MOJIUBHOIO
nons. [InanupoBmuku ['H-4 ¢ mmpunoi 3axBata 4110 MM umeroT nnuHy Bcero 2660 mm npu
Mmacce 900 xr, T.e. 6oyee yeM B 4 pasa jierde JIIMHHO0a30BOTO IIaHUPOBIUKA T [1-4 u moutn
B 7 pa3 — tuna /[-719.

EcrectBeHHO, He uMeeTcss B BHJYy MeXaHUYecKas 3aMEHa JJIMHHOOA30BBIX
IUTAHUPOBUIMKOB Ha IulaHupoBiivkun ['H-4 wunm  apyrue kopoTrko0Oa3oBble MOOUIIbHBIE
MEXaHU3MBbl, Hampumep, oOuiecTpouTenbHble rpeiiaeppl THna [[-20, a mpegycmaTpuBaeTcs
[IpeIBApPUTEIBHO PELIMTh MPOOJEeMy OCHAILEHUS STOW TEXHUKH aBTOMAaTaMU BbIJCP’KUBAHUS
YKJIOHa, YTO TpU HBIHEIIHEM COCTOSSHUM  aBTOMATHM3allUd  CHUCTEMBbl  yIpaBJICHUS
IUTAaHUPOBOYHBIMH pabOTaMU He SIBJISETCS HEpa3pelnuMoil 3agauei.

4. Kak noxasajia HUBEJIMPOBKA ITyTH JIBU)KEHUSI arperarta 10 1 Mociie ero Npoxo10B, FPyHT
cpe3aeTcsl Ha BO3BBILIEHHBIX TOYKAaX M OTChIMaeTcs B MoHWxkeHus. Hapsny ¢ atum B mpouecce
MEepBbIX 3-X MPOXO0JI0B MOCIIE KAXKI0TO MPOoXo/ia HabJt0AaeTcsl MOHWKEHUE TOBEPXHOCTH (Ha 2-3
CM) M Ha POBHBIX YYacTKax, IJle, Ka3aloch Obl, IJIAHUPOBIIUK HE JOJDKEH Cpe3aTb TIPYHT.
OOBsCHSETCS ITO SIBICHHE CIEAYIOIMM 00pa3oM. ['pyHT, 3amoJHUBIINI OE€3JOHHBIN KOBII,
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TPAHCHOPTUPYETCS BOJIOKOM, CIIPECCOBBIBAETCS M YTIOKHUT BCIAXaHHYIO Tpaccy IBHXKeHHs. B
pe3yabpTaTe BCIEACTBUE YIUIOTHEHHs I'PY’KEHBIM KOBLIOM TI'PYHT HECKOJIBKO IMPOCEAAET. DTOT
MpOLECC NIATCS 10 BTOPOTO, & HHOTIAa U TPETHEr0 IPOXO0Ja arperara.

OnucaHHOEe fBJIEHHE, CBA3aHHOE C OCCIENbHBIMU NEPEMELICHUSIMU TPyHTa MO IOJIO,
HEMPOU3BOJUTEIbHBIMU 3aTpaTaMu paboyero BpEMEHU U FOPIOYETO, ABISIETCS TAK)XKe OJHUM M3
00JIBIINX HEJTOCTATKOB AJIMHHOOA30BbIX MJIAHUPOBIIUKOB.

W, wnakoHen, IITUHHOOA30BBIH IUIAHUPOBIIUK, OyIy4d MAIIUHOH C OYCHb Y3KOWM
creann3amnmei, UMeeT HeZ0MyCTUMO HU3KUH KO3 (UIIMEHT UCIOIb30BaHUs 10 BPEMEHHU roJ1a.

5. YKa3aHHbIE KOHCTPYKTHBHBIE M TEXHOJIOTMYECKUE HEIOCTATKU B YCIOBUSIX Pa3BUTHUSA
PBIHOYHBIX OTHOLICHUH B CEJIBCKOM M BOJHOM XO3SICTBE N€Jal0T JajbHEWIIEe MCIOJIb30BaHUE
JUIMHHOOA30BBIX TIAHUPOBIIMKOB SKOHOMUYECKH HEBBITOJHBIM M TPEOYIOT OBICTPENILINX MEp IO
UX COBEpUICHCTBOBAHMIO MJIA B PsJE CIy4acB, KOrJa IUIOIIAAN MOJUBHBIX MOJEH - OKOJO 3-X ra,
MTOJTHOM 3aMEHbl MOOMJIBHOW U YHUBEPCAJIbHON TEXHUKOM.

B cBoe BpeMms mpouien Npou3BOACTBEHHBIE UCIHBITAHUS YHHUBEPCAJIBHBIN INIAHUPOBUIUK
tuna I1Y-14, wusrotonenusii B I'CKb mno wuppuranumum, ¥ €ro HuCMNOJIb30BaHUE MpHU
9KCIUIyaTallUOHHOM IIJIAHUPOBKE oOpolnaeMmblx miomaned B ABII ymydmur 3kosorudeckyro
00CTaHOBKY MEIHOPUPYEMBIX 3€MeJb, IOBBICHUT YpPOXAWHOCTh XJIOMYAaTHUKA M OKaXeTCs
SKOHOMMUYECKH 00JI€€ BBHITOHBIM.

V]IK 627.157

ABUWXEHUE PYCJIOBbIX ®OPM U PACXOA OOHHbIX HAHOCOB B
HWXHEM BbE®E TYAMYIOHCKOIO r’MAaPOY3JA

Maxunos T.1I.
(TUUM)

CTpouTenbCTBO BOA03a00PHBIX M BOJOXPAHUJIHUIIHBIX Y3JI0B Ha peKaxX C pa3MbIBa€MbIM
pyCIOM HapylaeT €CTECTBEHHBIM PEXUM UX KUJIKOTO W TBEPAOro CTOKOB. B pesynbrare
MOAMOpa, CO3/1aBaeMOro y3jJaMu, B UX BepxHeM Obede 3amepkuBaeTcs 3HAUUTEIbHAs 4acThb
pPEUYHBIX HAHOCOB, & OCBETJICHHBIA TMOTOK, COpAachIBaEMBbI 4Yepe3 BOJOMPONMYCKHBIE OTBEPCTHUS
MJIOTUHBI B HIXKHUM Obe(, MOCTENEeHHO HACHIIIAETCSl HAHOCAMHU 3a CUET INIyOMHHBIX U MJIAHOBBIX
nedopmanuii.

[lenps uccneqoBanuii — NpeaBapUTEIbHBIN MTPOTHO3 BEJIMYHUHBI pacxoaa TBEPAOro CTOKa ¢
Y4eTOM TMEePEeMEIIAOIINXCS TPAIOBBIX (GOPM M U3MEHEHUST MYTHOCTH p. Amypapbsi. OO0BEKT
HCCJIEIOBAaHUN — HAHOCHBIM PEKUM M PYCJIOBBIE MPOILECCHl HAa y4acTKe pyciia p. AMyaapbs
npoTsKeHHOCTBIO 20 kM, HUke TysMmyroHckoro ruapoysia. Hauanom yyacTtka sBisuicst CTBOp 2,
Haxomsamuiicss Ha 900 M HI)Ke BOJOCOPOCHOM TIJIOTHHBI THAPOY3/ia, a KOHIIOM — CTBOp 64,
pacnonoxeHHbIi Ha 3-4 kM HIKe TysIMyIOHCKOT0 OECIUIOTUHHOTO BOJIOCOPOCHOTO y37a.

Pycno p. AMynapes Ha y4acTKe MCCIEIOBAHUMN CI0XKEHO U3 HECBSI3HBIX MEJIKOIECUAHBIX
TPYHTOB, MPOJAYKTHl pa3MblBa KOTOPBIX B BHUJE JOHHBIX HAHOCOB IEPEMELIAIOTCS MOTOKOM B
¢dbopme necyaHsIxX rpsa. [BrkeHue rpsaaoBbiX GopM HM3yudaiau MyTeM BU3YyalIbHBIX HAOIIOACHUH.
B npouecce nHaOmropeHuit (UKCHpPOBANHMCHh IUIAHOBBIC IEPEMEINEHUs MEPEeKOLUICHHOW TPSIbI,
pacnonarasiieiics B ctBope 64. CKOpoCTb ABWKEHHUs Tpsaasl Obuta paBHa 18,3 m/cyT. Oty
CKOPOCTh CIIElyeT CUMTATh 3aBBIIICHHOHN, TaK KaK €CTECTBEHHOE IEpPEeMEIICHUE TPSAIbl ObLIO
HapylIeHO MPOBOJMBIIMMHUCS 3eMJEUepraTebHbIMU paboTaMu: B PEYHOM pyciie ObUT BBIPBIT
MPOKON JJif MCKYCCTBEHHOTO U3MEHEHHUS HaMpaBJCHUs TEYEHHUs, TOJOoBa KOTOPOIO
pacnonaranach Ha pacctosHun 200-250m ot TpeOHs HabmomgaeMol rpsabl. BwizBanHOE
IIPOKOIIOM PE€3KO€ YBEJIMUYEHHUE YKIOHA BOJHON NMOBEPXHOCTU MPUBEIO K YBEIMUEHUIO CKOPOCTU
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nepemenieHus rpsaael. Kpome Toro, mockoyibky cTBOp 64 pacmoioKeH Ha PacCTOSHUM 3-4KM
HUXXE TOJIOBHOTO perynstopa Tamicak, To B pe3yJibTaTe BoAo3abopa B KaHald pacxo] BOAbI B
cTBope 64 yMeHbIIWICS, a CpeAHss KPYMHOCTb HAHOCOB B HEM YBEIMYWIACH 3a CYET
MHTEHCUBHOTO 3aBJICYEHUS B PEryJsATOp Hanbojee MeJIKUX YacTULl HaHOCOB. 1o 3TuM nmpuunHam
oOpasoBaBuIasicas B cTBOpe 64 Trpsa HE COOTBETCTBOBAja TI'HAPABIMYECKOMY PEXKUMY
MPOTEKAIOILEro MOTOKa.

AHanmoruuHble HAOJIOJCHHUS TMPOBOIWINCH 32 TEPEKONICHHOW Tpsiaod B cTBOpe 40,
pacrnosaoKeHHOM Ha 9,3 KM HUXKe IUIOTHHBI [0 TEYEHUIO peKu. Pacxo/bl BOJbl B CTBOpPE PaBHBI
pacxogaMm TOMYyCKOB B HIKHUK Obed. IlogxkoBoOOpasHBI TpeOCHb MNEPEKOMIEHHOW TPSIbI
3aHMMaJl BCIO IIUMPHUHY pycna. SI3bIk IpeOHs ObUl pacrosiokeH Ha paccTrossHuM 1/38 otT yeBoro
Oepera. Manasg MyTHOCTb BOJABI B pEKE I[0O3BOJIANA [0 ONPENETEHHONM TIIyOMHBI MOTOKA
JIOCTaTOYHO OTYETJIMBO pa3inyaTh MOJOXKEHUE TpeOHs rpsaabl Ha faHe. [Ipu Gonmpmmx riyOouHax
[IOTOKAa OuepTaHue TIpeOHs TIpsAbl NPOCIEKHUBAIOCH IO SBHO BBIPAXKEHHOMY Nepenany
CBOOOHON MOBEPXHOCTH BOJIbI, BBIACISAIONIEMYCS Ha 3TOM MOBEPXHOCTU KOCOM TEMHOM JIMHUEH.

B mpomecce BH3yanbHBIX HAOJIOIEHUH C KaTepa OMPENSSUINCh HE TOJBKO TUIAHOBOE
MI0JIOKEHHUE TPeOHs I'psiibl B pycie, HO U U3Mepslach BbICOTa Ipsiibl B 11 XapakTepHBIX TOUYKaX.
Jlnst omnpeneneHus CKOPOCTHU MEPEMEIIEHUs] TPAIbl B 3TUX TOUKaX €€ IpeOHs 3aKperisiu
METa/NINYeCKUe KOJBIIKM AnuHOM 80 cM MIM yKIa[blBalu TsOKENIBIH TIpy3. 3areM K
3aKpeIICHHBIM TOYKaM MPUKPEIUIAIN JIBa NOIJIABKA, COEIMHEHHBIX IIHYPOM JUIMHOU 20 M, OUH
U3 KOTOPBIX IOKa3bplBaJl IOJIOKEHHE TpeOHs B HayaJbHBIi MOMEHT BpEMEHHM, a JIpYyrou -
HalpaBJICHHE TEepeMelleHuss TpeOHs W TedeHHs BoJbl. Ha pucyHKe NOKa3aH CXeMaTHYeCKHUU
IJIaH pa3MelleHus MMOIUIaBKOB Ha rpebHe uccinenyeMoil rpsaasl. [locne gukcupoBanus BpeMeHU
YCTaHOBKH TIOIUIABKOB POBHO uepe3 1-3-e CyTOK H3MEpsuld TOJOKEHHE TPeOHS Tpsabl IO
OTHOLICHMIO K IIOIUIABKaM, IOKa3bIBAIOIIMM HayalbHOE IMOJIO)KEHHE TIpeOHs, U HCXO0nAsd W3
W3MEHEHUNW JTOT0 TMOJOKEHUS ONpEelesiin JJIMHY IyTH HNepeMenieHuss IpeOHs TIpsiabl OT
paccMmatpuBaeMoi Toukd. CKOpPOCTh MepeMeIIeHUsl TPSAbl ONpeessiach AeJeHUEM JUIMHbI Iy TH
Ha MPOMEXYTKHU BpeMeHH Mexay HaOmoaeHusmMu (1-3-e cyTok). BeicoTy rpsiibl onpenensuiy mno
pa3HuLe II1yOuH BOJIBI B €€ MO/BAJIbe M Ha rpeOHe. 3a AIUHY IpsAbl IPUHUMAIU PACCTOSHHUE OT
ee rpebHs 10 TpeOHs IPsJibl, PACIONOKEHHONW HUXKE WIIU BBIIIE 1O TeYeHHUIo. PaccrosiHue Mexay
IpeOHSAMU COCEAHMX TIpsSA HU3MEPSUIMCh CIENyHmMM o0pa3oM: CHadajla YCTaHaBIMBAaJIOCh
IJIAHOBOE OYepTaHHe rpeOHs IPsi/ibl, pACMOJI0KEHHOH BBIIIE UCCIIETyeMON, U Ha HEM 3aKpeIUIsuIn
METaJVINYECKUE KOJBIIIKU, K KOTOPBIM NMPUBA3BIBAIN HIHYPhl JIMHOW 50 M, 3aKaHUMBaIOLUECs
noraBkamu. [locne HaTsKEHMS IIHYPOB TEUEHHMEM, YTO IOKA3blBAJIO €T0 HAIpPABIEHHUE, HAJ
MOTIaBKaMH YCTaHABIUBAINCh METAUIMYECKHE KOJBIIIKH, K KOTOPBIM NPUBA3BIBAIINCH BEPXHUE
KOHIIBI UIHYPOB, OTBSI3bIBAEMBbIE OT KOJBIIIKOB Ha TIpeOHe BepxHeill rpsabl. OmnucaHHas
IpoLeaypa HOBTOPSUIACH 10 NOCTHXKEHUS IPeOHs UCCIeNyeMOU Irpsiibl.

[IpoBeneHHble HAOMIOACHUS TOKA3ald, YTO IEPEMELICHUE TMEPEKOIICHHON Tpsiibl
IPOUCXOJUT B OCHOBHOM B DE€3yJibTaTe ABMKEHMS 10 €€ MOBEPXHOCTH BTOPHUYHBIX Ooiee
MEJIKUX TpAl, MO Tedy KOTOpPHIX B CBOIO Ouepenb NEpeMEelIAloTCs ele Oosee MenKue
OapxaHHBIE TPSIAOBBIE (HOPMEL.

B Tabn. 1 npuBeneHsl cpegHUE THAPABINYECKUE XapaKTEPUCTUKU MOTOKA W IPYHTA, a
TaK)K€ IMapaMeTpbl OCHOBHOW M BTOPUYHBIX IpsiJl, ONpPENEICHHbIE HATYPHBIMU HCCIEA0BA-
HUSAMM.

JUia ompeneneHusl pacxola JOHHBIX HAHOCOB HCIOJB3YIOT pa3iM4HbIe M3MEpPUTEIbHbIE
npubopsl,  pacueTHble  3aBUCHUMOCTH ¥ Meronuku. OpHako 710 HACTOSILIEro
BPEMEHUOOUIETIPUHATON METOJUKH HE CYILECTBYET.
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Tabnuua 1. XapakTepuCTHKHU [IOTOKA, IPyHTa U rpsia B cTBope 40 Ha ydacTke pycia p. AMyaapbs

Ne XapakTepucTuKa Pa3mepHOCTB 3HaueHue
/1

1 Pacxon Boabl B MOMEHT HAOIIOIEHUI M/c 1380
2 | Hlupuna noTtoka M 542

3 | Cpennsist rmyOuHa IOTOKA M 2,45
4 | Cpennsis CKOPOCTh IMOTOKA M/C 1,02
5 | [loBepxHOCTHasi CKOPOCTh IOTOKA Mm/c 0,833
6 | MyTHOCTh OTOKA /M 48

7 | JInamazon n3MeHeHus Gpakiuii B mpode MM 0,1-2,0
8 Cpennsisg KpyNHOCTh TIOHHBIX OTJIOKEHHUH MM 0,270
9 | O6bemMHBIH Bec IPOO TOHHBIX r/em’ 1,61

OTJIOKECHUU

10 | BeicoTa OCHOBHOM Tps/ibl M 1,65
11 | Jlnuna rpsiasl M 252
12 | CkopoCTh nepeMenIeHUs TPsIbI M/CYyT 1,4
13 | ®opma rpsasl [TepexonieHHast -

14 | KpynHOCTh HAHOCOB Ha rpeOHE TPsIbI MM 0,110
15 | KpynnHOCTh HaHOCOB B MOJIBAJIbE PSbI MM 0,250
16 | BeicoTa BTOpUYHBIX Ipsij M 0,21
17 | lnvHa BTOPUYHBIX TIPS M 2,45
18 | ®opma BTOPUYHBIX I'psij Pudenbnas -

B cBS3M CO CIOXHOCTHIO HENMOCPEACTBEHHOI'O HU3MEPEHHS MHOTHE MCCIEI0BaTENn
[peaIaraloT ONpeeNaTh pacxo]l JOHHBIX HAHOCOB MO BechbMa MPHUOIMKEHHOMY COOTHOILIEHUIO
MEJy B3BELIEHHBIMU M JOHHBIMU HaHocamu. Tak, Hanpumep, C.T.Antynun [1] pexomenayer
NPUHUMATh Pacxo] JOHHBIX HaHOCOB pek CpenHell A3uu MCXOAS U3 CIEAYIOUUX MPOLEHTOB OT
pacxozia B3BEUICHHBIX HAHOCOB: B TOPHBIX paiioHax - 15-23 % , B mpearopssix - 5-15 % u Ha
paBHMHaX - 1- 3 % . A.I'. Xavatpsn [2] u X.I.Ilanupo [3] mpemnararoT npuHUMAaTh AJIs
ycioBUil AMyaapbu CTOK JOHHBIX HaHOCOB paBHbIM 10 -11 % ctoka B3BemeHHbIX. B.E. Ty30B [4]
BBICKa3bIBa€T MHEHHUE, YTO JI0JIs CTOKA JJOHHBIX HAHOCOB U3MEHSAETCS KakK IO JAJIMHE peKa, TaK U B
Ka)kJIOM CTBOpPE B 3aBHCHUMOCTH OT BOJHOCTH roja. JlJisi MHOTOBOJHOTO rojia pacxoj JIOHHBIX
HaHOCOB B cTBope TysMyIOH OH peKOMEHAyeT MNpHUHMMAaTh paBHbIM 18 % oOT pacxona
B3BCIICHHBIX, a JIJII MAJIOBOJHOTO Tona naxe 33% [4]. Takoi moaxoa K onmpeAeieHUI0 pacxo/a
JIOHHBIX HaHOCOB NPEJCTABIISIETCS BeCbMa NPUOIMKEHHBIM M HEOIIPEIETICHHBIM.

AWM. TypaeB c coaBTopamu [4] U Apyrue UCCIEAOBATENH OMPEACISIIA PAcXO] JOHHBIX
HaHOCOB Amyaapbu 10 00beMy jaepopMamuii WIM MO CKOPOCTH TNEPEMEIICHUsS JTOHHBIX
necyaHblX rpsa. Ha ocHOBaHMM TONyYEHHBIX JaHHBIX OHHM YCTAHOBUJIM IIPOLIEHTHOE
COOTHOIIIEHUE PACXOJIOB JOHHBIX U B3BELICHHBIX HAHOCOB JJISI PA3JIMYHBIX CTBOPOB p. AMyJapbs
B pa3jauyHble Tepuoabl roma. Hampumep, s cTBopa B Haudane ydacTtka Bojo3zabopa ABBK
pacxol TOHHBIX HAHOCOB COCTAaBIISCT: MPH MOJBhEME MaBojKa (ampens — Mai ) - ot 3,5 o 75%
pacxozia B3BEUICHHBIX; B MaBOAOK (MIOHBb — UIOJb ) - OT 2,0 10 19%, npu cnane naBoaka (aBryct
— ceHTa0ps ) - ot 3,7 no 32,5 %. na cTBopoB, pacnoyioxkeHHbIX HUxke ABMK, pacxon noHHBIX
HaHOCOB cocTaBisgeT 2,5 - 21,4 % OT COOTBETCTBYIOIIMX pPAacXOJOB B3BEIICHHBIX HAHOCOB.
MHorokpaTHsie TpoMepHble paboThl Ha AMyJapbe C BBIYUCICHHEM OOBEMOB PYCIOBBIX
nedopmaruii mo3posmmsin B.B.Ty30By [4] BeiBecTH dopmyny mIsi pacuera pacxoaa JOHHBIX
HaHOCOB, CTaBIIYIO OOIICTIPU3HAHHOM.
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Puc. CxemaTuyeckuii miiaH pacnosoKeHHs MOMIaBKOB MPU ONpPeNeIeHUN
CKOPOCTH MEPEMEILECHUS TPSAAbI: |- KOJBIIIKNA WA TOHHBIA Ipy3; 2 — MOMJIABKU HaJ
KOJIBIIIKaMU; 3 — MOTJIABKU ISl OTIPEIeJICHUSI HallpaBJICHUs TEUSHHUS TOTOKa

249-



[TockonbKky B pa3MbIBa€MbIX pycliax ABMKCHHE JOHHBIX HAHOCOB MPOUCXOAUT B BHUE
IpsiIOBBIX (GOpPM, TO, H3MEpsAs MapaMeTpbl 3THUX (HOPM M CKOPOCTh UX TMEPEMEIICHHS, JIETKO
BBIYMCIIUTh BEJIUYMUHY pacxoja TOHHBIX HAHOCOB. MeToAauka HW3MEpEeHUs] MapaMeTpoOB TPsia
omuchIBanach B paborax psma uccnemomateneit [6-11]. OmHO M3 NEpBBIX aHATUTUYECKUX
BBIPAXKEHHUI 3JIEMEHTAPHOTO pacxoja JAOHHBIX HAHOCOB B TPSAOBON (opmMe NPUHAIICIKUT
M.A.BenukaHoBy [12].

Jrp = & hrp Crp: (1)
rae
o — Oe3pa3MepHBIil KOA(PUIIUEHT, 3aBUCAIIMNA OT GOpMBI TPpsAabl U paBHBINA 0,5-
0,6;
hy,uC,,  — BBICOTA U CKOPOCTb NEPEMEILEHUS TPSIABIL.

Jlist ompeneneHHss pacxoja IOHHBIX HAHOCOB Ha OJHOM MCCIIENYEMOM IOIy4acTKe
W3MEpHUIIN MTapaMETPhl U CKOPOCTh JABUIKECHUS TIPS, UCIIOJIb3Ysl BECbMa HETPAJULIHOHHBIN METO
BU3yaJbHbIX HaOmojeHuil. Hebonblioe KOIMYECTBO H3MEPEHUH HE IMO3BOJWIO YCTAaHOBUTh
CBSA3b MEXKIy IlapaMeTpaMy TIpsJ W XapaKTepUCTHKaMM I1oToKa. Mcmomp3oBaTh ke
cylecTBytomue GopMyIbl I pacuéTa mapaMeTpoB Ipsa]l ObUIO 3aTPyAHUTEIBLHO BBHLY OCOOBIX
ycinoBuil B HuxkHeM Obede TysamyroHckoro ruzapoysia. [loaTomy mnpenBapuTENbHBIA pacuér
pacxoia JOHHBIX HAHOCOB IPOBOAMJIM Ha OCHOBE MCXOJHBIX JaHHBIX Tabn.l mo ¢opmyne (1),
KOTOPYIO JOTOJHHWIA U3MEPEHHBIMU 3HAaYCHUSMH BBICOTHI I'PAJIBI U CKOPOCTH €€ NEPEMELICHHUS.

IIPUMEP PACYETA

1. Pacxon JOHHBIX HAHOCOB NPH TPSAJOBON (hopMe BHIKEHUS
JlaHHble 1)1 pacyera:

° HIMpUHA NOTOKA , B - 542 wm;

. IJIOTHOCTh TPyHTa, ¥ - 1610 KI/M’;

) BBICOTA IPAIBL, hyp - 1,66 M;

. CKOpOCTb nepemenienus rpsaasl, Crp, - 0,0000162 M /cyT;

o Koa¢pdunuent popmsl Tpsaasl, @ - 0,55 .

Pyow = @ hrp Crp y B=0,55x 1,66 x 0,0000162 x 1610 x 542 = 12,91 kr/c 3a CyTKH.
Pron = 12,91 x 86400 = 1115,4 1/cyT.

2. Pacxon B3BeleHHBIX HAHOCOB
JlaHHbIE 11 pacuéra:

° pacxon Bojbl, Q - 1380 M/c;

° MYTHOCTb NIOTOKa , p - 0,048 KT/M® .

Pus. =Q x p =1380 x 0,048 = 66,24 xr/c 3a CyTKH
Pyss = 66,24 x 86400 = 5723,1 1/cyT.

3. O6mmit pacxoa HAHOCOB:
Pos= Pron + Prss. = 1115,4 + 5723,1 = 6838,6 1/cyT.

4. Jloas1 AOHHBIX HAHOCOB OT B3BEIIEHHBIX HAHOCOB!
P % = Pou x 100 / Pyys = 1115,4 x 100 / 5723,1 = 19,5 nau 20 %.

Takum o6pa3om, B HaOIIOJaeMblil IEPUOJI PACXO0/1 TOHHBIX HAHOCOB, ITEPEMEIIAIONINXCS B
dbopme TOHHBIX Tps, cocTaBisiia 20 % oT pacxoja B3BEIICHHBIX HAHOCOB.
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VK 502.654

COBPEMEHHbLIE TEHAEHUWUN USMEHEHUA KAYECTBA
BO/Abl PEKU CbIPOAPbA

Mamaros C.A.
(CAHMUPU um.B.1.2Kypuna)

Bacceiin p. Ceipaapbs 3aHUMAeT OOMIMPHYIO TEPPUTOPHUIO, KyJda BXOAUT OOJbIIAs 4acTh

Keipreizcrana, yacte Y30ekucrtana u TamkukucTaHa, a Takke MOKHas dvacTh KazaxcraHna.
o 2
[Imomane Oaccelina peku ycinoBHO npuHuUMaetcsa B 219000 xkm”. O6mas mnmuHa CeIpaapbi,
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HauuHag ¢ Mecta ciausiHus pexk Hapsin u Kapanapes, coctaBaser 2212 kM, a BMmecte ¢ HapsiHoM
- 3019 km.

ITocne Bbixona wu3 ®epranckoir poauHbl CblpAapbs TEYET B CEBEPO-3aMaJHOM
HampaBlieHHH, nepecekas TamkeHnTcko-I'omoaHocrenckyro nenpeccuto. Jlo YapmapuHckoro
Bojoxpanunumia (Kazaxcran) pexa nporekaet yepe3 tepputopun Keipreizcrana, ¥Y30ekucraHa,
Tamxukucrana, cHoBa Y30ekucrtana, ¢ YapJapMHCKOro BOAOXPAaHUIUIIA A0 ApaabCKOTO MOPS -
10 TeppuTOpun Toapko Kazaxcrana.

IIntanue p. Celpaapbs NPEUMYyLIECTBEHHO CHETOBOE, B MEHBUIEH MEpe - JIEIHUKOBOE U
noxzaesoe. [lonoBoabe - BECEHHE-JIETHEE, C MAapTa-aIpests 0 aBIyCT-OKTAOPh MECSIIBI.

CpenneMHoroseTHui pacxoq Boabl B crBope «Kanb» 10 crpoutenscrBa TOKTOryIbCKOTO
¥ AHIMKAHCKOrO BOJOXPaHMIHIL paBHsuics 492 wm’/c. Ho B mHacTosimee Bpems, KOTr/a
€CTECTBEHHBIM PEXUM PEKU HaApyIIEH, CPEJHEMHOIOJETHUNH PacxoJ BOJbl 3HAUMTEJIBLHO HMIKE,
YeM UCTOPUYECKUM.

I'mppoxumudeckuii pexxuM p. CoIpaapbsi, ONpeensSomuil KaYeCTBEHHBIN COCTaB €€ BOJbI,
3aBUCUT KaK OT THUJIPOJIOTHYECKOIO PEXUMA, 3aBUCSIIETO OT NPUPOJHO-KIMMATHYECKUX
yCIIOBUH, TaK M OT BO3ACHCTBMS AHTPONOTE€HHBIX (DAKTOPOB, CBA3AHHBIX, HPEXKIE BCErO0 CO
cOpocamMy B peKy CTOYHBIX U APEHAXKHBIX BOJI.

COpoc 3arpsi3HEHHBIX JPEHAXKHO-COPOCHBIX BOJ B PEKY YXYJIIAeT 3KOJOTHYECKOe
COCTOSIHME M XO3AMCTBEHHOE KAa4e€CTBO BOJBI, HCIOJIB3YEMOH Uil XO3SIMCTBEHHO-IIUTHEBOIO
BOJIOIIOJIb30BaHUS, PHIOOXO3SNUCTBEHHBIX Lened u opomeHus. OnpeneneHHbI BKJIag B
3arpssHeHue CelpAapbu U €€ IPUTOKOB BHOCAT COPOCHI CTOYHBIX, HEAOCTATOYHO OYMIIEHHBIX
BOJI POMBILUIEHHBIX MPEANPUATUH U 00BEKTOB KOMMYHAJIbHO-OBITOBOTO X03siiCTBa.

Poct aHTpONOreHHBIX HAarpy3oK IpHBEI K CYIIECTBEHHOMY HW3MEHEHMIO KayecTBa
pedHoro crtoka. B pesynbrare ymeHbllleHHs OoObeMa CTOKa M yBEJIMUYEHHUs cOpoca B peKy
BO3BPATHBIX, 0COOEHHO APEHAKHO-COPOCHBIX BOJ| C OPOIIAEMBIX MAaCCUBOB BO BTOPOIl MOJIOBUHE
XX Beka MPOMU30IIIIO0 YXYIIEHNE KaueCTBa BOAbl PEKH, OCOOCHHO B CpelHEM €€ TEUEHUH.

BpeMeHHO-IpOCTPaHCTBEHHbIE M3MEHEHMSI KaueCTBEHHOI'O cocTaBa BoAbl p. ChIprappsd
MOXHO YCTaHOBHUTb Ha OCHOBE PA3JIMYHBIX METOAOB OLICHKHU, B YACTHOCTH:

® Ha OCHOBE rpauuecKoro U300pakeHUsI U3MEHEHHUI mapaMeTpoB KauecTBa BOABI 110

CTBOpPaM PEKH BO BPEMEHHU;

® 10 COOTBETCTBUIO IApaMEeTPOB KadecTBa BOABl  IPEAEIBHO-IOIY CTUMBIM
koHueHTpauusm (I1/1K) s Boasl X035 HCTBEHHO-MTUTHEBOIO HA3HAUCHUS;
® [10 IPUT'OJHOCTU PEYHOU BOJBI AJI1 OPOILLIEHHUS.

1. Ouenka uM3MeHeHUs KavecTBa BoAbl p. ChIpAapbsi Ha OCHOBe rpadguyeckoro
u300pakeHusl ATMHAMUKH MapaMeTPOB Ka4eCcTBAa BO BpeMeHH U B MPOCTPAHCTBE

JInst OLEHKM HM3MEHEHHMsS KayecTBa BOJbl PEKH BBIOpaHbl TaKuE€ pPENpPE3CHTATUBHbBIC
napaMeTphl, KaKk MUHEpaIu3alus BOJbl, OMOTeHHBIEC IeMEHTHI (001IMii a30T U obuuit dpocdop),
Jerko- u TpyaHookucistoniuecs opranndeckue coenunenus (bIIKs u XIIK), kotopsie Haubosee
TOYHO XapaKTepHU3yIOT MPOILECcChl, MPOTEKaoe B BOJAOTOKE. J[MHaMuKa mapamMeTpoB KayecTBa
BO/JIbI pOaHaIu3upoBaHa 3a nepuoa ¢ 1975 no 2002 rr.

Munepanuzanuus Bojsl B Cblpapbe UMEET TEHICHIUIO YBEIUUYEHUS BHU3 110 TEUEHUIO (0T
ctBopa «Kanp» no ctBopa «Hanexna»). E€ 3Hauenus B BepxHeM ctBope «Kanb» Bcerma Huxe
1,0 r/n, a B cTBOpax cpenHero teueHus peku («bexaban», «Haxexna») MuHepanuzanus BOJbI
pacteT, u e€ cpennerogossie 3HaueHus o0praHO Bhime [1/IK. K cTBopy «UnHasz» MuHEepaau3anus
CHOBa cHmXKaercs (puc. 1).
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MUHepanusauus, mr/n

2500 1

2000 4

1500 <

1000 4

500 4

0 v v v v v v

1970 1975 1980 1985 1990 1995 2000
rogsl

Kanb == FEekabag ==fr==HanexneHckun ==X==YyHa3

Puc. 1. 3Menenue muHepanu3anuu Bosl B p. Celpaapes

W3 OMOreHHBIX 3JIEMEHTOB COJICPIKaHKe OOIIETro a30Ta B BOJC BCEX CTBOPOB TUIABHO
CHWXalochb 10 1998 roma. 3areM »3TOT mMoOKas3aTelb CTal pPAacTH, JOCTUTHYB CBOErO
MakcumaiabHoro 3Hauenuss B 2001 1., yTto oOBsAcHseTcs mnepuoaoMm ManoBoaHocTu (2000-
2001rr.). B 2002 r. cHoBa HameTWiach TeHACHIMA K ero cHwkeHuto. B 2000-2001 rr. B
MPOCTPAHCTBEHHOM OTHOIICHUM TaKXXe HAOJIOMANCS CKAaYOK B COJACPKaHMHM OOIIETO a3oTa,
ocobenHo B cTBOpax «bekabam» u «Hanexna» (puc. 2).

a3oT o6Lwmin, mr/n

1970 1975 1980 1985 rogbl 1990 1995 2000 2005

Kanb —{—bekabag =tr=HanexaeHcknmn =X==UnHa3

Puc. 2. Iamenenue conepsxanus o01iero azorta B Boje p. Coipaapbs

-253-



Conepxanme obmiero pocdopa B ceipaapbHHCKON Boje ¢ Havaia 80-X ro/IoB 10 KOHIIA
XX Beka yMeHbIIANoCh, ogHako B 2002 r. B CTBOpax CpeIHEro TEUEHHUsS PEKU OHO BO3pocio. B
MPOCTPAHCTBEHHOM  OTHONICHWW  M3MCHEHUs  cojaepxaHus  obmero  ¢ocdopa  3a
paccMaTpuBaeMblil mepuo He HaOmoaanoch (puc. 3).

0,20 -

0,18
0,16
= 0,144
s
g 0124
g
g 0,10
&
S 0,08
Y
S 0,06
X w—X
0,04 |
0,02 4 f [‘
X X =X
0,00 ' . . L — A —
1975 1980 1985 1990 1995 2000 2005

rogbl

Kanb —0— Bekaban —t— HagexaeHckui —x = UHa3

Puc. 3. U3menenue conepxanus odiero ¢pochopa B Boae p. Coipaapbs

Poct koHIIEHTpanuu JTerKOOKUCIAIOMINXCSl oprannueckux coeanHenuit B Bose (mo bITKs)
110 JIMHE peku HabioaaeTcs 1o ctBopa «Hanexna», nanee 1o creopa «UnMHa3» NPOUCXOAUT €€
CHUKEHHUE, a BO BPEMEHHOM OTHOIICHHUH SIBHO 3aMETHBIX U3MEHEHHUH HE MPOUCXOauT. TOIbKO C
1998 r. HabmroMaeTcs pocT ATOro mokasaress B cTBopax «bekabam» u «Hanexna» (puc. 4).

Konnentpamust TpynHOOKUCsAOMMXCs opranudeckux coenuHeHuit (XIIK) B Bome p.
Coipmapbs 1o Havyasno 80-x rogoB XX Beka uMmena TeHJIeHIHo pocTta. ITocie 80-x ronoB Bo Bcex
CTBOpax Mpou3ouuio ymeHwslieHue coaepxkanuga XIIK, uro mpomomxanoce no 1997 r., mocne
4Yero OHO cTano pact BioTh 10 2002 r. (puc. 5).

BIMKs, mrO/n

0 T L] T T T L] L)

1970 1975 1980 1985 rogw 1990 1995 2000 2005

Kanb === FEekabag e=tr==HanexneHCcKkumn e \Ha3

Puc. 4. U3menenue coaepxxanus bIIKs B Boge p. Ceipaapbs
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45 <
40 <
35 4
30 4
25 4

XK, mr/n

20 4
15 4
10 <
5 d

0 v v v v v v ]

1970 1975 1980 1985 roabl 1990 1995 2000 2005

Kanb === EeKabap e=tr==HanexxaeHckumn = 1Ha3

Puc. 5. U3menenue conepxxanus XIIK B Boae p. Coipaapes

2. Ouenka wu3MeHeHHMsl KadecTBa BoAbl p. Ceipaapbsi Ha OCHOBe pacyeToB
npesbimenus [IIK 1151 X038 CTBEHHO-NIUTHEBOT0 BOIOMNOJIb30BAHUSA

OueHKy U3MeHeHHs KauecTBa BOJbI p. CrlpJaphs npoBoAMIN Ha ocHOBe pacuetoB 11K u
coorBercTBud ux IIJAK a1 X034MCTBEHHO-IUTHEBOrO Bojxomnosb3oBanus [1]. Ilpu sTom
BBIUMCIISUINCh ~ IPOTHO3HBIE  COJAEpP)KAaHHA  MapaMeTpoB  KadecTBa  (HAOJIOJEHHBIX 32
oIpezieNIeHHbIN nepuo BpeMeHn) no otHouenuto Kk [TAK:

CH
Cxi = ?
IJIK,
rue:
Cy - HaOmIOZEeHHAs! KOHIICHTPAIUS i-TO TapaMeTpa KauyecTBa BOJIBI;

INJK; - npenenpHO-AOMyCTUMAsI KOHIEHTpAIUs 1-TO MapamMeTpa.

Jlanee onpenensaoch KOJWYECTBO MapaMeTpPOB, MPEBbIIAOMUX M0 KoHueHTpauuu [1JIK.
Takue pacyeTsl MPOBOAWIM 1O cTBOpaM peku «Kanby, «bekabany, «Hanexna» u «UuHazy) mis
Pa3JIMYHBIX 110 BOJHOCTH JIET.

Pe3y.HI)TaTI)I PacyCTOB IMOKa3ajd, YTO B MHOIOBOJHLIC I'OJAbl B BCPXHCM TCUCHHUH PCKHU
(cTBOD «Kamnby) u3 penpe3eHTaTUBHBIX rokaszarenei X03ICTBEHHO-ITUTHEBOTO
Boaonosnb3oBanua [IJIK mnpeBbnmaroT 5 mnokaszareneil. BHU3 1O TeyeHUI0O peKH A0 CTBOpa
«Hanmexxia» KOMMYECTBO TaKUX IMOKaszaTeneil pacTteT, U B cTBopax «bexabam» u «Hagexna» ux
KOJIMYECTBO yxke 6. OqHako k cTBOpY «UuHa3z) KauecTBO peYHOM BOJIBI HECKOIBKO YIYyUIIAeTCA U
yucno napameTpoB ¢ npesbimienreM [1JIK camxkaercs no 5-u.

Amnanorudnasi KapTuHa HaOJIIOIA€TCs B TOABI CPEAHEH BOJHOCTU, HO YUCJIO MTapaMeTPOB C
npesbiienueM [1JIK yBennuuBaetcs, u B cTBopax «bekaban» u «Hamexaa» oHo moxoaut ao 8-
n B MaJIOBOJAHBIC I'OJbl CUTyallusd IMOYTHU CXOXKasd, a YMCJIO TapaMETPOB Ka4€CTBa pequﬁ BO/JbI,
npesbimatonux [1JIK, Gonbiie, yem B MHOTOBOAHBIE T'OJbI, HO MEHBIIE, YeM B T'OJbI CpeIHEH
BOJIHOCTH (puc.6).
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Puc. 6. I3MeHeHue uncna napameTpoB KauecTBa Bojbl p. CoipAapbsi, MPEBbIIIAIOIIUX 110
koH1eHTpauuu [TJIK X0351CTBEHHO-ITMTHEBOT0 BOAOIOJIb30BAHUS

Cnenyer orMeTuTh, uTO B cTBOopax «bekabam» u «Hanmexma» yucio mapameTpos,
npessimatromux 11K, yacrora npessimiennit I11/IK B rogy u crenens npessimienus 111K Bcerna
BBIIIIE, YEM B JIPYTUX CTBOpPAX.

Takum oGpa3om, kauecTBO BoJbI p. ChIpAaphbs yXyAIIAETCS BHU3 MO TEYEHHIO 10 CTBOpA
«Hanexna», kK ctBopy «YHYuHa3» NPOUCXOAUT HEKOTOPOE €ro yiydueHue. Takas TeHAeHUUs
Ha0J110/1aeTCs BHE 3aBUCUMOCTH OT BOJIHOCTH I0O/1a.

3. Onenka u3mMeHeHHs1 KayecTBa BOAbI p. ChIpAapbsi HA OCHOBE ONpeJe/IeHUus eé
NMPUTOJHOCTH /ISl OPOIICHUSA

OneHKy M3MEHEHMsS KauecTBa ChIpJApbUHCKOM BOJBI 11O CTENEHU €€ NMPUTOAHOCTH IS
OpOILEHUs TNPOBOJMUIN IIyTEM CPABHEHUSAPE3YJbTAaTOB pPACUETOB, BBIIOJHEHHBIX Ha OCHOBE
KOMIUIEKCHOM ~ MeToauku [2], oObenuHsAOmENd MEeTOAbl ONpEeIeNIeHUs OTPHIATEIbHBIX
IPOSBIEHUN OPOCHUTEIBHOM BOABI M YYMTHIBAIOUICH Takue KpPUTEPUM HPUTOAHOCTH, Kak
OMACHOCTH OOIIEro 3acojieHus, coA000pa30BaHus, HATPUEBOTO U MAarHUEBOI'O OCOJIOHIICBAHUH,
XJIOPUJIHOTO 3acosieHus. PacueTs! mpoBouinch A Kaxaoro creopa pexu («Kanby», «bekabany,
«Hanmexna» u «UuHaszy) U A0 pa3IuyHBIX MO0 BOJHOCTH JET (MHOT'OBOJHBIC, CPEIHEBOJIHbBIE U
MaJIOBOJIHBIC TOJIbI) (TabHIA).

PesynbraTel OIIEHKM IOKa3ajau, 4TO KauecTBO BoJbl peku Celpmapea (B mnpenenax
V30ekucrana) Ha ydacTke Mexay crtBopamu «bekaban» m «UuHa3z» B KOHIE JIETHOIO C€30HA
(aBryct, ceHTs0pb, MHOTJA Ja)K€ B HIOHE) PETyJSIpHO, B HE 3aBUCHMOCTH OT BOJHOCTH TO[a,
Ha0Jl01aeTCs ONAaCHOCTb BPEAHOI'O0 MAarHUEBOIO OCOJIOHIEBAaHUS OpollaeMod TmouBbl. B
OCTaJIbHBIE MIEPUOJIBI F'0/1a 3TA ONMACHOCTH OJM3Ka K MpeeIbHOMY 3HaYeHUIO (Tabauma).
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Tabnuua. I3MeHenne npurogHocT BoAbl p. CeIpaaphs ISl OpOIICHUS

OmnacHOCTh OmacHOCTh
OnacHOCTh HaTPUEBOTO MarHueBoro Onacrocrs
XJIOPUIHOTO
Craop Mecs 3aCOJICHUS OCOJIOHIICBA- OCOJIOHIICBA- SACONCHIS
HUA HUSA
Pac- | Ilpen | Pac- | Ilpene | Pac- | Ilpene | Pac- | Ilpexne
4eT e 4eT b 4eT b 4eT b
1998 1. (MHOTOBOTHBIH )
«Kampy I-X1I1 2,9 <4 1,4 <3 49,9 <50 6,5 <15
I-VIIL, IX-
«Bexabam XI1 2,9 <4 1,4 <3 48,9 <50 8,1 <15
VIII 2,5 <4 1,3 <3 50,1 >50 5,3 <15
I-VII, IX-
«Hanexmay | XII 3,0 <4 1,5 <3 49,2 <50 9,2 <15
VIII 2,6 <4 1,3 <3 52,1 >50 8,7 <15
«iHasy I-VIIL, X-X1II | 3,3 <4 1,5 <3 47,8 <50 6,8 <15
VIIIL, IX 2,8 <4 1,4 <3 514 >50 6,4 <15
2000 r. (MamOBOIHBIH)
«Bexabam ;XI;(’&X’ 3,3 <4 1,7 <3 49,0 <50 9,0 <15
VIII, X 3,0 <4 1,5 <3 50,5 >50 9,0 <15
«Hanexa» I-VL IX-XII | 3,5 <4 1,7 <3 45,4 <50 7,9 <15
VII, VIII 3,1 <4 1,5 <3 51,5 >50 6,8 <15
I-V,
VILXLXII 3,3 <4 2,4 <3 47,7 <50 9,1 <15
«Tunasy VI 3,2 <4 1,6 <3 50,8 >50 8.8 <15
VII 6,54 >4 2,49 <3 51,2 >50 9,1 <15
IX 3,1 <4 1,6 <3 50,1 >50 8,7 <15
X 3,0 <4 1,6 <3 58,8 >50 6,8 <15
2002 r. (cpeTHEBOTHBIN)
«Katby VIII 2,3 <4 1,1 <3 46,6 <50 2,7 <15
IX 2,9 <4 1,4 <3 50,0 >50 1,7 <15
I-1I1, V,
VIIL X1, XII 3,5 <4 1,8 <3 49,6 <50 9,9 <15
«bexabamy» I\Y 2,5 <4 1,3 <3 50,1 >50 5,2 <15
VI, VII 2,6 <4 1,3 <3 52,7 >50 6,8 <15
IX, X 2,6 <4 1,3 <3 53,7 >50 8,5 <15
«Hanexa» 1-V, X-XII 3,4 <4 1,7 <3 48,1 <50 10,4 <15
VI, VII-IX 3,4 <4 1,7 <3 54,3 >50 10,4 <15
«UrHasy I-VII, X-XII | 3.7 <4 1,9 <3 47,1 <50 10,2 <15
VIII, IX 3,0 <4 1,5 <3 524 >50 6,1 <15

HpMMeanHe: KUPHBIM H_IpI/I(i)TOM BBLJICJICHBI TC MECALBI, KOT'/Ja BOAa OTPaHUYCHHO MMpUroaHa JIJis

OpOIIEHUS

Takum oOpazom, pe3ynbTaThl BCEX TPEX CIOCOOOB OICHKM M3MEHEHMS KauecTBa BOJIbI
PEKH MO3BOJIAIOT CEJIaTh BBIBOJ, YTO KauyecTBO BOAbI ChIpAAapbH yXyIIA€TCS BHU3 IO TEYEHUIO
no creopa «Hanexna», 1 3T0O U3MEHEHUE HE 3aBUCUT OT BOAHOCTH roja. llpuunHon yxyameHus
KadyecTBa pPEYHOM BOABI [0 OTOTO CTBOPAa MOXKET CIYXUTb YCHJICHHE aHTPOIIOTE€HHOIO
BO3JEUCTBUsA, BBIPAXKAIOLIEECS B OTBOJE B PEKYy OTPOMHOIO KOJHUYECTBA MHUHEPAIU30BAHHBIX
JIPEHaKHO-COPOCHBIX BOJ U 3arpsA3HEHHBIX MPOMBIIIIEHHBIX U OBITOBBIX CTOYHBIX BOI.
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VJIK 502.654(262.83)

YMEHbLWEHWUE AHTPOMOIMEHHOIO BO3AENCTBUA HA BOOHbIE
PECYPCbI - PEAJIbHbIA NYTb OBECMNEYEHUA YCTONYNBOCTHU
APHACAUCKNX O3EP U NPUPOOHbIX BOOOEMOB IOXHOIO
NMPUAPAIJIbA

MamartoB C.A., Kypo6anoaes E.
(CAHUNPU um.B. . XKypuna, Kapakannakckuit punnan CAHUMNPU)

HTeHCHBHOE pPa3BUTHE XO3SMCTBEHHOW IEATEIBLHOCTH B OacceiiHe ApaiabCKOro MOps
CONIPOBOXKIAETCSI POCTOM OE€3BO3BPATHBIX M3BATHH W3 CTOKa pek Amynappu U ChIpaapbu B
OCHOBHOM Ha HMPPUTAIMOHHBIC HYXIbl. Y CHUJIECHHBIN 3a00p BOJBI M3 ITUX PEK IJIs OPOIICHUS,
HavaBmuics B Hadane 60-x rogoB XX Beka, MPUBEI K PE3KOMY COKpAIEHUIO HUX CTOKa B
Apanbckoe MOpe U KOPEHHBbIM M3MEHEHUsIM B JeibTe. CrneuuanucThl OTMEYaloT, YTO K KOHILY
MPOILIOr0 BEKa MOCTYIJICHUE BOJABI B ACIAbTY p. AMyJapbsi B CpaBHEHUM C cepearHord XX B.
cokpaTuioch nouytu Ha 80%. B pe3ynbpTaTe 3TOr0 NpOM30LUIM BBICBIXaHHE ApajabCKOro Mops,
nerpaganust OorpoMHbeIXx Tepputopuit  FOxnoro Ilpmapanpsi, Hapymmiach CTaOUIBHOCTD
€CTECTBEHHBIX THAPOIKOCUCTEM HU30BbEB peK (puc.l).
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B pesynbraTe ymeHblIeHHs cToka pek Amynapbs u Celpaapbs M yBenuueHus cOpoca B
HUX BO3BPATHBIX BOJI, 0COOCHHO JIPEHAKHO-COPOCHBIX C OPOIIaeMbIX MacCHBOB, HaunHas ¢ 1980
rojga HabJtolaeTcss yXyJlIEHHE KauecTBa PEYHBIX BOJ, B YACTHOCTH PE3KO IMOBBICHIIACH MX
MuHepanuzanus. Hanpumep, ecnu B ctBope Kepku p.AMyaapbst MUHEpalnu3alus peuyHoil BOJbI B
Mapte 1985 r. paBHsnace 575 mr/mn, To yxke B ctBope Kbi3punmkap ona nocturia otmetku 2700
MTI/J, 9TO TMPEBBIMIACT MPESITHbHO-I0MYyCTUMBIC CTaHIAPTHBIC YPOBHU Ooyiee 4eM B 2,5 pasa.
Takoe nosnoxenue HabmogaeTcs u no p.Celpaapbs.

Pe3ynbTaThl MHOTOJIETHUX HAOJIOEHUM 3a U3MEHEHUEM KadyecTBa BOABI pp. AMyaapbs U
CeIpmapbs 1oKa3bIBaloT, 4yTo B niepuox 1950-1963 rr. Mmunepanu3sanus pedHoON BOJbl U3MEHIACH
B TedyeHWe Bcero ronxa B mpenenax 330 - 715 wMr/m, 9TO COOTBETCTBOBAJIO JOIMYCTHMBIM
cTaHaapTaM. B 3TOT jxe mepuoj He MpeBbILAIM NMPEeAebHO-I0NYCTUMbIX 3HAUYEHUN U JIpyrue
KOJIMYECTBEHHbIE II0KAa3aTelu KadecTBAa pEYHOM BOAbI (MHUHEpajau3alusi, OCHOBHbIE HOHBI,
oprannyeckue coeauneHus (mo BIIK u XIIK), Ouorennsie snemeHThl, pH, AI10XUMUKATHI,
He(TENPOIYKTHI U Ip.).

C mnavanma 70-x romoB NpPOLUIOrO CTOJNETHS MHUHEpAIHM3alUs pPEYHONW BOJBI CTala
MIOCTENEHHO YBEIMYMBATHCSA, U B OTAEJIbHBIE MECSIBI I'0/1a, OCOOEHHO B 3UMHUE (SHBapb-MapT),
cpelHeMecsyHas BeIMYMHa MUHEpaJIn3ally cTana AOCTUraTh, HanpuMep, B cTBope Kbi3puimkap
(p- Amynapss) 2,0-2,5 r/n (puc.2).
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Puc. 2. Jlunamuka U3MEHEHUSI MUHEPATU3aI[H BOJIbI B peke AMyAapbs

ITo p. Ceipaapssi BEICOKHI yPOBEHb 3arpSA3HEHHOCTH HAOJIFOJAETCsl B CTBOPE Ha BBIXOIE
n3 PepraHckoil JOJIMHBI, T MUHEpaIu3alus BOAbl B OTAEIbHbIE Mecslbl gocTuraer 1,2-1,4, B
ctBope Yapmapss - 1,4-1,6, B ctBope Ke3sutopaa - 1,6-2,0, a B ctBope Kazanunck - g0 2,3 r/m.
Mexny TeM, B BEpXOBBSAX PEKH 3TOT MokaszaTenb He npesbimaet 0,3-0,5 r/a (puc.3).

Takum 00pa3oM, U3MEHEHHsI THUAPOJIOTUYECKOTO U THAPOXMMHYECKOTO PEKHUMOB pPEK
CTAaHOBSATCS TPUYUHOW HOBBIX MpoOJeM B NPHUPOAHBIX KOMIUIEKcax Y30ekucraHa. Tak,
W3MEHEHUE peXHMa CTOKa p. AMyJapbs CTajgo OJHOM U3 OCHOBHBIX IPUYMH YCBIXaHUS
Apanbckoro Mopsi u gerpaganuu npupogHoro kommiekca FOxuoro Ilpuapanes, a uaMeHeHue
pexuma ctoka p. ColpAapbs CoO37al0 yrpo3y SKOJIOTHYECKOW HECTaOMIBHOCTU TEPPUTOPUN

BOKpYT ApHacaiiCKOll CHCTEMBI 03€p.
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Puc. 3. Jlunamuika n3aMeHeHUs MUHEpAIU3alliu BOJbI B peke ChIpaaphs

HN3MeHeHMe IK0I0TMYECKOI cuTyanun B ApajasckoM Mope u FO:xunom I[lpuapanbe (1ejabTa
p.- AMyaapbs)

V3MeHeHHe THAPOJIOTUYECKOTO M THAPOXHMHYECKOTO PEKUMOB ApaabCKOTO MOpS
LETUKOM 3aBUCUT OT BEJIMYMHBI MOCTYIUIEHUS CTOKa pek Amynapbs u Ceipaapbs. [lo naHHbIM
MHOTOJICTHUX HaOJfoaeHuH, B mepuoy ¢ 1950m01964 roapl. cymmapHbIii 00beM T'OJIOBOTO CTOKA
3TUX peK, MocTymnarouuii B Mmope, konebaics ot 40 qo 76 kM, 13 HiX 60-70 % MIOCTYyIAJl U3 PEKU
AMynapbs.

Ho 60-x romoB XX Beka ApalbCcKoe MOpE OBLIO YETBEPTHIM KPYIHEHIIMM B MHUpPE
BHYTpEHHHM 03epoM. B 1960 roay mmomaas Mopst focTirana 68478 kM*, a 00beM BOIBI B HEM
coctasysr 1093 KMS, YTO COOTBETCTBOBAJIO YPOBHIO BoJbI B 53,5M abc¢. mo b.C. Kak usBectHo, ¢
Hayasia 60-X TOJ0B HHTEHCUBHOCTH 0€3BO3BPATHOIO MU3BATHUS CTOKA PEK 3HAYMTEIBHO BO3POCIHA,
CJIEICTBUEM YEro SIBWJIOCh COKpallleHHEe MPUTOKAa pedyHBIX BoJA B Apaibckoe mope. C Hauana
COKpAILEHUS MOCTYIJICHUsI PEYHOr0 MPUTOKA HAOII0JAaeTCs MOCTENIEHHOE MaleHue YPOBHS BOIBI
Mope. B mepuon ¢ 1961 mo 1974 rona nagenune ypoBHs mops coctasisiio 0,12-0,45 m/roa. C
1975 mo 1991 rr. ono pe3ko Bo3pocno u cocraBmio 0,54-0,84 m/rox. C 1992 mo 1995 rr. Temn
MaJicHusl YPOBHS BOJABI B MOpe Heckosibko cHu3uicsa no 0,07-0,46 m/rox, a ¢ 1996 . Bo3poc a0
1,02 m/ron. B pesynbrare manoit Bogaoctu 2000 1 2001 rogoB HHTEHCUBHOCTH MAJCHUS YPOBHS
MOPSsI IOCTUTIIA CBOETO MaKCUMaJbHOTO 3HaYeHus U coctaBmia B 2002 roxy 1,17 m (puc.4).
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[Tanenue ypoBHS BOJBI MPUBEIO K CHUXKEHHUIO oObema BOABI B Mope. Eciu B cepeamne
XX Beka CpeJHEMHOTOJIETHUN 00BEM BOJBI B HEM cOCTaBIsul okoio 1050 KM3, To B 2002 1. 0H
cokparwmics no 110,8 KM®, TO €CTh I04YTH B 10 pa3. C majgeHueM ypOBHS BOJBI B MOpE Hadaia
WHTEHCHBHO COKpAIIaThCs MIONIAJAb BOJHOM MOBEPXHOCTH M B HACTOsIIEE BPEMs MOBEPXHOCTH
Bosnbiioro mopst cokparunace 110 28 % nepBoHavyanbHOU mtomaau (puc.S).
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Puc 5. Jlunamuka n3MeHeHuss 00beMa BOABI U TUIOIMIAAU ApalbCKOTO MOPS

C maneHueM ypoBHS BOJbI HaONM0/1aeTCsl 1 MHTEHCUBHBIN POCT ee coleHocTH. B mepuon
1950 -1965 rr. Apanbckoe MOpe SIBISIOCH CIa00COJIEHBIM 0ACCEHHOM C COJICHOCTHIO BOJBI OT
9,74 no 10,8 %. o 1980 r. cosieHOCTh MOPCKOM BOJIBI pocia MemieHHbIMU Temnamu. C 1981 r.
TEMIIbl €€ PoCcTa pe3Ko yBeauuwinch a0 1-5 % B roxa, u k Havamy 2002 r. coIeHOCTh BOJbI B
Mope cocTaBuia okoiio 75% (puc.6).
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Puc. 6. /lnnamuka n3MeHEHHUsI YPOBHS M COJICHOCTH BOJBI B ApajibCKOM MOPE

-261-



[Tagenre ypoBHS BOABI B MOpE MPHUBEN TakKe K OOpa3oBaHUIO Ha OBIBIIEH MOPCKOM
TEPPUTOPUM NECYaHOH NyCThIHM Oosbmioi miomanau. CKOPOCTh ONMYCTBIHUBAHUS ObIBIIEH
TepPPUTOPUH MOps yBennumiack ¢ 162 1o 2387 km’/rox B 1981-1985 romsr. C 1986 mo 1995 rr.
TEMIIbl OIlyCTBIHMBAHUS HECKOJBKO CHU3MIUCH 10 600 km*/rox, a ¢ 1996r. YBEJIMYWINCH U B
nepros 1996 mo 2000 roas! coctaBumy B cpearem 1787 km’/rox (puc.7).
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Puc. 7. lunaMuKa oIyCThIHUBAaHUS TEPPUTOPUU OBIBIIETO ApaiabCKOro MOpPs

CeroaHsi Hepa3yMHBIM IMPEACTAaBISAETCS BOIPOC O BOCCTAHOBJIEHUU IPEKHEr0 YPOBHS
Apanbckoro mops 10 otmeTku 53,0 - 40,0 M. Heob6xonuMo opHeHTHPOBATHCS Ha MaKCUMaIbHOE
CAEp)KUBaHUE TEMIIOB CHMI)KEHMSI YPOBHS MOpPS M JAlbHEHIIYIO CTaOWUIIM3AINIO0 3KOJIOTHYECKON
00CTaHOBKM Ha MPHOpEXHBIX TeppUTOpHsX. pyruMu cioBamMu, MepBOOuYepeaHasl 3ajada Ha
Onvxaillyue roxbl — 3TO COXPAaHEHHWE SKOJOTHYECKOW CHTyallid B 30HE JENBTOBBIX 03€p U
MOPCKHUX 3aJIUBOB (puc.8).
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AHanu3 MHOTOJETHMX OAaHHBIX MOKaspiBaeT, uto B 1950-1960 rr. oOmas mmiomanb
JIeNbTOBBIX 03€p, HalmpuMep, AeNIbThl p. AMyaapes, coctaBisiia 300 Teic. ra, a MUHepaIu3auus
BOJABI B HUX He mpeBbimana 1,5-1,7 r/n. [lourn Bce o3zepa ObUIM NMPECHOBOIHBIC, C XOPOIIUM
KauecTBOM BOJbl, Onarojaps dYeMy B 3TOM pETMOHE MOAJAEpKHMBaJlach OyaronpusTHas
9KOJIOrM4ecKasi 00CTaHOBKA.

CocTosiHME BOJAHBIX SKOCUCTEM [eIbTOBOM 30HBI AMYyJapbM LEIMKOM U TOJHOCTBHIO
3aBUCUT OT 00bEMa M KadyecTBa IMOCTYMAIUX pedHbIX BOj. CoOKpalleHHe MPUTOKAa BOIBI B
nenbTy AMypaapbd BO BTOpod monoBuHe XX BeKa BBI3BAIO JEerpajaldio BCEX BOJOEMOB
Oxnoro Ilpuapanps.

Panee cuuraBmmecs mnpecHoBoIHbIMM, o3epa Cynoube u KaparepeHp u3-3a mayoro
MOCTYIUIEHUSI TPECHOW pEe4YHOW BOJbl cTanu cojieHbiIMU. B  mamoBomnom 2001 roamy
MuHepanu3anus Boabl B 03.Cynoube nocturia 43572 mr/n. B apyrux nenbTOBBIX BoJloeMax,
Takux Kak 03.Capbloac, MyiiHaKCKUi 3a7UB, — MUHEpaau3anus Boabl moBbicuiack 10 5000-8300
mr/n. Onnako HaunHas ¢ 2002 r. o6cTaHoBKa B o3epax yiayumuiack. [lo nanaeim CAHUMPU, B
2004 r. muHepanmu3anus BOAbl B MyiiHakckoM 3ammBe koisiebamack ot 3500 mo 1200 wmr/m.
3HauuTeNbHOE ONPECHEHHE BOBI Hab0o1ano0ch U B 3anuBe CapeiOac, rie MUHEpaau3auus Boabl
cocraBmia 1460 mr/x (tabum.1).

Tabnuua 1. U3meHneHne kauecTBa BOJIbI I€IbTOBBIX 03€p AMYIapby M0 CTENEHU COJIEHOCTH

Musnepanuzanus, F/IIM3 Knacc conenoctu Jlnama3on
O3epo 1998 2002 2000 1998 2002 2000 COJICHOCTH,
/v’
[Ilerexynp 1,2 1,2 3,6 4 4 6 1,1-5
Myiinak 5,1 4.8 3.8 7 6 6 3,0-18
Capsibac 1,4 1,6 1,6 4 5 1,1-3
Cynoune - 1,9 43,6 - 5 10 1,6-40
KaparepeHnb - 6,0 3,2 - 7 3,0-18

B Hacrosiee BpeMs MHOTHE 03€pa JeNbThl PEKU AMyJapbsi CYIIECTBYIOT B OCHOBHOM 32
CYET CTOKa JIPEHaXKHO-COPOCHBIX BOJ C opomaembix Tomaneit KOxxuoro Ilpuapanss, KOTOPHIA
COCTaBIsAeT B cpeaHeM okono 1,5-2,0 xm’/rox.Takue HeIbTOBBIC 03¢pa M OBIBIIME MOPCKHE
3anuBhl, Kak 03. Cynoube, Amkubaii, Kapatepens, [ xuntupbac u npyrue, CymecTByOT Ha 0aze
cToKa KpynHbIx kosmekTopoB HOxxnoro IIpuapanesa: KKC, I'K, Ycerroprekui, KC-1, KC-3, KC-4.

IMuapoxumuyeckuidi. UM TUAPOOHMONOTHYECKUIM PEXUMBL JENbTOBBIX O03€p 3aBUCAT OT
BOJHOCTU P.AMyJapbs, KOTOpas sABJIeTCS BecbMa HecTaOmnbHOU. [losTomy st obGecrneuenus
YCTOMYMBOr0 CTAaOMJIBHOTO CYIIECTBOBAHUS 3TUX 03€p HEOOXOAUMO oOecreueHrue MOCTYIUICHUs
pedyHoro cTtoka B o0nreme 4,4 KM’/TOJI HE3aBHCHMO OT BOJHOCTH T'OJIA.

= H3MeHeHHe SKOJOTHYECKON OOCTAaHOBKM BOKPYT ApHAcaliCKOW CHUCTEMBI 03ep
(6accetin p.Coeipaapbs)

B TO Bpems, Korjga ecTecTBEHHBIE 03€pa JeibThl p. AMyaapbs Hadajld CTpajnarbh OT
HEXBAaTKH BOJHBIX PECYpPCOB, B €CTECTBEHHBIX IIOHM)KEHUSAX pPABHUHHON TEPPUTOPHUH B
pe3yJibTaTe aHTPOIIOINEHHOI'0 BO3JEUCTBUS HA BOJAHBIE PECYPCHI PErMOHA MOSBUIOCH MHOXKECTBO
UPPUTALIMOHHO-COPOCOBBIX  03€p, NHUTAIOIIUXCA KOJUIEKTOPHO-APEHAXXHBIMU U COPOCHBIMU
BOJIaMH C OpolIaeMbIX Tepputopuil. [IpuMepom sABIsAETCS MOABICHUE B IIyCTBIHHOM MECTHOCTH
V30ekncrtaHa Takux o3ep, kak o03.Ty3kaH, Aimapkynb W ApHacai, 0OOBEIUHSIEMBIE B
ApHacalicKylo 03€pHYI0 cucTeMy. B HauanbpHBII NepHUO] CBOETO MOSIBICHUS ATU 03€pa CIY>KUIN
B OCHOBHOM KaK €CTECTBEHHbIE MpYyJbl, MNPUHUMAIOLUIUME JIpPEHAX)HO-COPOCHBIE BOJABI C
opolaemMsix Tepputopuit I'onoanoit crenu. Bo3aeiicTBue uenoBeka Ha cTOK ChIpJlapby MPUBEIIO
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K BBIHYKJICHHOMY OTBOJY OOJNBIIOro 00beMa 3UMHEr0 CTOKa B ApHacaliCKWe MOHWKEHUS, T
paHee CYIIECTBOBAJIM HEKpyIHble ApHacaiickue o3epa. [lmomaas 3TUx o3ep craiga OBICTPO
pacTH, MpUJIeTAIOIIMe TEPPUTOPUHU. B TOM UYUCIIEC CEIbCKOXO3SMCTBEHHBIE OpOIIaeMble TIIOMIAIH,
Havyajau NOATOIISATHCS.

B nacrosmee BpeMst B ApHAcCalCKyI0 03€pHYIO CUCTEMY OTBOJIATCS COPOCHI PEUHBIX BOJI
13 YapaapuHCKOro BOJOXPAHUIIHUIIA U IPEHAXKHO-COPOCHBIE BOJBI C OpolIaeMbIX mosieit Hukue-
CBIPIAPHUHCKOTO 0aCCEHHOBOTO yIIPaBJICHUSI HPPUTALIUOHHBIX CUCTEM.

Peunbie Boapl u3 YapmapuHCKOTO BOJOXpAaHUIUINA MOCTYMAlOT B 3UMHE-BECEHHUM
MepuoJl rofa, CO BPEMEHU TOJIHOTO HAMOJHEHHUS BOJOXPAHWIHINA 10 Hayaja MHTECHCHUBHBIX
3a00pOB pEYHOU BOABI HA OPOLICHUE C (THBaph-Maii MECSIIbI), YTO 3aBUCUT OT 00beMa MOMyCKOB
u3 Tokrorynsckoro Bopoxpanunuia (Keipreizcran) (puc.9).
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Puc.9. Jlunamka rogoBbIX cOpOCOB peuHbIX BOJ U3 YapAaprHCKOTO BOJOXPAaHHUIIUINA B
ApHacaiCKyI0 CUCTEMY 03€p

O0BeM mpUTOKA JPEHAKHO-COPOCHBIX BOJ B APHACANCKYIO CHCTEMY O3€p MU3MEHSETCS B
3aBHCHMOCTH OT BOJHOCTH I'0JIa U COCTaBJISCT:

- B MHOTOBOJHBIC TOJHI - 10 2,8 KM3/FOII;

- B TOJBI CPEJHEN BOAHOCTH - 10 2,1 KM3/F0I[;

- B MaJIOBOJHBIE TOJBI - 10 1,5 KM3/FO,Z[.
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W3-3a moaHsATHS YPOBHSI BOJIBI B 03€pax, BHI3BAHHOTO MHTEHCHUBHBIM COPOCOM 3UMHETO
CTOKa PEYHBIX BOJI, 00BEM BOJBI B 03€pax U IUIOMIAb 3aTOIJICHUs yBennuuBatotcs (puc.10).
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Puc. 10./lunamuka nu3mMeHeHus 00bEMOB BOJIBI U IO ApPHACAUCKHUX 03€p

B pesynbprare 3aroruieHHsi OTPOMHBIX TEPPUTOPUN B ApHAcalCKOW O3€pHON cHUCTEME
HApOJHOE XO035AUCTBO Y30eKucTaHa TEPIUT OOJIbIINE YOBITKH.

Takum o6pa3zom, HEIPOIyMaHHOE BO3JEHCTBHE YEJIOBEKA Ha BOJHBIE PECypChbl B KOHIIE
XX Beka IpUBENO, C OJHOM CTOPOHBI, K COKpAILIECHUIO CTOKAa AMJApbHU U, CIEAOBATEIbHO, K
WHTEHCU(UKAIIMU MPOLECCOB OMYCTHIHUBAHUS Ha TEPpUTOpPUH Apanbckoro mops U B HOxxHOM
[Ipuapanbe, ¢ Apyrou, - K HapyILIEHUIO BOAHOTO pexuma ColpJapby, BbI3BaBIIEMY YBEJIUUYEHUE
00bEMOB BOJIBI U 3aTOIIJICHUE OTPOMHBIX TEPPUTOPHI B € ApHACaiiCKON 03EpHOI cUCTEME.

YMeHbIIeHHE aHTPOMOTEHHOTO BIMSHMS Ha BOJHYIO cpely, obOecriedeHue MPUPOIHBIX
00BEKTOB BOJOI B HYXHOM KOJIMYECTBE M HYXXHOTO KadyecTBa, a TakXKe O03J0pOBJICHUE
9KOJIOTHYECKOW OOCTAaHOBKM BO3MOXHO IPU YCJIOBHUU COTJIACOBAHHOCTH BOJIOXO3SIICTBEHHOU
MOJUTUKY, TpoBoauMoi lleHTpanbHoasmaTckumu pecnyonukamu. Ilpu stom HeoOxoaumo
n00uThCs TOro, 4ToObl obecrneueHue BogoemoB FOxHoro Ilpuapanbs BOgoOi HE 3aBUCENO OT
BOJHOCTH T'oJa M IOJlaya PEYHOM BOABI B BOJOEMBI COCTaBJIsJIO He MeHee 4,4 KM B TOJI.
HeoOxomuMo Ttakxke pa3paboTaTh Mepbl IO COKpamleHHI0o oObema cOpoca 3UMHEro CTOKa
p-Coeipnapbs B ApHAacaliCKyI0 03€pHYIO CUCTEMY.
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VJIK 502.654

OCHOBHbIE TEHOEHUWN N3MEHEHUA KAYECTBA BObI
PEKU AMYOAPbA

MamatoB C.A., MeaBeaena JI.A.
(CAHUUWPU um.B.J1.)Kypuna)

Pexa AMynapbs ABiIs€TCA OJHOW U3 ABYX OYEHb Ba)KHBIX BOJHBIX apTtepuid LleHTpanbHol
A3uu, B yacTHOCTH Y30ekucrtaHa. OHa MpoOTeKaeT yepe3 TePPUTOPUU S5-U CTpaH M BMAJAET B
Apanbckoe mope. [Jo 60-x rogoB XX Beka CTOK PEKHU MOJHOCTHIO JOXOAMJ 0 ApalbCKOTO
Mops. C Ha4alloM IIHUPOKOTO PA3BUTHUS CEIBCKOTO XO3SIMICTBA OH CTall pa3doupaThbCsl HA OPOIICHUE
BHOBbH OCBOCHHBIX 3EMCIIb, a B PEKY cTaiu OTBOOAUTHCA OTPOMHEIC KOJIN4YeCTBa
MUHEPATU30BaHHBIX APEHAKHO-COPOCHBIX BOJI C OpOIIAEMBbIX MAacCHMBOB, TO €CTh peKa crala
IIOJBEPraTbCs OIPOMHBIM AHTPONOTEHHBIM Harpy3kaM. VX pocCT mpuBell K CYIIECTBEHHOMY
W3MEHEHHUIO KOJIMYeCTBa U KauecTBa cToka peku. Haumnas ¢ 70-x rogoB XX Beka B pe3ylbTare
YMEHBIIECHUS CaMOTO CTOKa PEKH U yBeIW4YeHHs cOpoca B HeE BO3BpPATHBIX, OCOOCHHO
JIpEeHaXHO-COPOCHBIX BOJ, HAONIIOAaeTCs IBHAS TEHJEHIUS K yXYIIICHUIO KauecTBa BOJBI B PEKe,
B YACTHOCTH PAacTET €€ MUHEpaIUu3aLUsl.

BpemeHHO-IpOCTpaHCTBEHHbIE WU3MEHEHHUS MapaMeTPOB KauyeCTBEHHOTO COCTaBa BOJBI .
AMYI[apIﬁI MOXHO YCTAHOBUTH C IOMOINBIO TAKUX METOAOB OLCHKH, KaK:

J rpaduyeckoe M300paKeHHWE HM3MEHEHHS MMapamMeTpoB KadecTBa BOJBI IO
CTBOpaM PEKH BO BPEMCHH;

J Ha OCHOBE COOTBETCTBHsI MapaMeTpOB KadyecTBa BOJABI IPEAEIbHO-
JIOTTYCTUMBIM KOHIIEHTPAIHMIM X031 CTBEHHO-TTUTHEBOTO BOIONIOJIE30BAHHS,

. OTIpPE/ICIICHUEM MPUTOAHOCTH PEYHOM BOJIBI ISl OPOIIICHUSI.

1. OmeHka WM3MEHEHHS KadecTBa BOJABI P. AMyaapbsi Ha OCHOBE T'padUUECKOro
M300pakeHUsl JUHAMUKH TapaMeTPOB KauecTBa BO BPEMEHHU U B MPOCTPAHCTBE

JIist OLIEHKM WM3MEHEHHS KayeCcTBa BOJbI PEKH BBIOpAaHBI TaKUE PEMPE3CHTATUBHbBIC
napaMeTpbl, Kak MUHEpajIu3alus BOJAbI, COJEpX aHWE OMOTEHHBIX 3JIEMEHTOB (0OwIMU a30T,
obmuii pocdop), gerko- u TpyaHookucusomuxcs opranndeckux coequHenuit (BIIKs u XIIK),
KOTOpbIe Hambojiee YeTKO XapaKTepU3YyIOT MPOIECChl, MpOTeKaroume B BojgoeMe. JuHamuka
MapaMeTpoB KauecTBa BOJbI IPOAHAIU3UPOBAHBI 3a OcAeAHUN 30-1eTHUI NePHOI.

MuHepanu3anuus BoJbl B p. AMyAapbs UMEET TEHICHIUIO YBEIUYEHHUS BHU3 MO TEUCHUIO.
E¢€ 3nauenus B BepxHeMm ctBope «Tepmes» moctossHHO Huxke 0,7 I/, a B HIDKHUX CTBOpaxX pPeKu
(«Tysamytron», «Caman06ait», «KbI3pUIIKap») MUHEPATU3AIUs BOJBI PACTET, U €€ CPEIHETO/I0BBIC
3HQYEHMS MOYTH BCET/Ia MPEBBIMIAIOT NMPeaeIbHO-I0MyCcTUMbIe KoHIIeHTpauu (1,0 r/m) (puc. 1).

Takum obpazom, ecnu B 70-¢ roasl XX BeKa CPEIHEr0JI0Basi MUHEpalU3alUs PEUHOU
BOJBI BO BceX cTBopax Haxoawmnach Huxke 1000 mr/m, To HaumHas ¢ 80-x rogoB e€ 3HAUYCHHE B
HHU30BbSIX PEKH OBLIO SBHO BhINIe. M B coBpeMeHHBIX ycnoBusax HaunHas ¢ 1999 mo 2002 rr, sToT
MoKa3aTelb KauecTBa BoAbl B cTBopax «CamanOaii» u «KbI3pUIIKa» SIBHO pacTer.

B wusmenenun coxaepxkaHus OHUOTEHHBIX SJEMEHTOB, BKJIOYas oOmMil a3oT, B
MPOCTPAHCTBEHHOM AaCIEKTe KaKOW-THOO YEeTKON TEeHACHIHWH HE HaONI0JaeTCs, TEHACHIUS
M3MEHEeHUs (YMeHbIeHHs) HabmoaaeTcs Bo BpemeHnu. Tak, B 70-¢ roapl XX Beka B BOJIE PEKH
oOHapy>KUBAJNCh BHICOKHE KOHIICHTPALMU a30Ta, B MOCJIEAYIOLINE Ke Mepruoabl, ocooeHHo B 80-
€ ToJibl, €ro KOHIEHTpAalMu CHIKAJUCh M OCTABAJIMCh MOYTH 0e3 M3MeHEeHHH a0 koHma 90-x
rongoB XX Beka. C 1999-ro roga conepkanue oOIIEro a3ora B aMyAapbHHCKOW BOJE BO BCEX
CTBOpax CTaj0 PacTH, U 3TOT PocT mpoaosnkancs mao 2002 roma, 4To, BUIAUMO, OOBSICHSICTCS
nepuoaom (2000-2001rr.) manoBogHOCTH (pHC. 2).
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Puc. 2. I3mMenenune o61miero a3ota B Boje p. AMyaapbs

Conepxanne obmero docdopa B Bojge peku ¢ Haydajma 80-x rogoB XX CTOJETHS IO
HaCcTOodAICC BpEMA MOCTOAHHO YMCHBIIIACTCA. B MMpOCTPAaHCTBCHHOM OTHOIICHHWU BO BCCX CTBOpAX
AMynappu TEHACHIMHA pOCTa WM YMEHBIIEHHUs KoinuecTBe oOmero ¢ocdopa B Boae HE
HaOonaercs (puc. 3).
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3HAYUTENbHBIX U3MEHEHUN KOHLIEHTPALIMH JIETKOOKHUCIISIFOIINXCSI OPraHUYECKUX
coenuHenuit (no bIIKs) mo nnuHe peku He npoucxoauT. TeHAeHIs 04eHb HE3HAUUTEIbHOTO UX
YMEHBIIEHHUS MPOCIEKUBAETCI BO BPEMEHH, TO €CTh 10 KoHLa 80-x ronos XX Beka. B Hauane
90-x ronoB cpennerogossie 3HaueHus bIIKs Bo Bcex cTBopax paBHsuiuch npumepHo 1,5 mrO/i, k
Hayainy 2000-ro roja KOHIEHTpALMU €ro HECKOJIbKO CHU3WINCH U HAXOJUIUCh HAa oTMeTke 1,0-
1,2 MmrO/n (puc. 4,5).

BIMKs, mrO/n

1975 1977 1990 1992 1995 1997 1999 2001
roab!
Tepmes ={J=TysMYylOH ==/r==CamaHbai === KbI3bIIKap

Puc. 4. I3menenue xonnentpauuu bIIKs B Bozxe p. AMynapes

ConepxaHue  TPYIHOOKUCHAMOIIMXCS  opraHumyeckux  coenuHenuit  (XIIK) B
aMyJapbMHCKOU Boje 10 Hadasio 90-x rogoB XX Beka pocio. C 3TOro MOMEHTa BO BCEX CTBOPAX
peku npousouuio ymenblueHue cojaepxanus XIIK. Ota trenapenuus coxpansiack 10 1997 roaa,
3atem conepxkanue XIIK crano pactu. B npoctpaHcTBEeHHOM OTHOLIEHUH Tak)Xe HauuHas ¢ 1997
roja Ha0IoAaeTcs TEHACHIMS POCTa 3TOTO MOKa3aTels, To ecTh coaepxanue XIIK B Bone BHU3
1o TeueHuto peku yennunBaercs k 2001 roxy nmpumepso B 10 (puc. 5).
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Puc. 5. U3menenune XIIK B Boze p. AMyaapbs
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2. OrneHka M3MEHEHUsI KayecTBa BOJBI p. AMyJapbsi HA OCHOBE PacyeTOB MpeeTbHO-
JOTYCTUMBIX KOHLIEHTPALUNA X03I1CTBEHHO-ITUTHEBOTO BOJAOIOIb30BAHUS

OueHky U3MEHEHHS KauecTBa BOJbl p. AMyJapbs MPOBOJUIIN TAKKE HA OCHOBE pacueToB
npenenbHo-nonyctTumMbeix KoHueHTtparui (ITJJK) xo03siicTBEeHHO-TUTHEBOTO BOJIOMOJIB30BAHUS.
[Ipu 3TOM POTHO3HBIE COAEPHKAHUS MMAPaMETPOB KAUECTBA 3a OMPEAEIICHHbIN MEPUO]l BPEMEHHU
o orHomeHuto K [T/IK Beraucnsiuce mo gpopmylie:

C _ Cu
xi T TUIK ?
K,
rue
Cu - HaOJII0ZIeHHAsI KOHIIEHTPAIUs 1-T0 IapaMeTpa KauyecTBa BOJbI;

ITJIK; - mpenenbHO-mOMyCcTHUMAas KOHIIEHTPAIUS 1-TO IMapaMeTpa.

Hanee omnpenensuioch KOJWYECTBO IAapaMeTpPOB, IPEBBIAOIIMX I10 CBOEH BEJIMYUHE
IIJIK. Takue pacuersl NpoBOAWIMCH Uil Kaxzaoro crtBopa peku («Tepmes», «Tysamyron»,
«Caman0ait» n «KpI3bU1Kap») U A1 Pa3IUYHBIX 110 BOJHOCTH JIET.

Pe3ynpTaThl moOKa3aiM, YTO B MHOIOBOJHBIE T'OJbI B BEPXHEM TEYEHHM PEKH (CTBOP
«Tepmes») U3 penpe3eHTATUBHBIX MOKa3aTelell XO03iWCTBEHHO-NMUTHEBOI'O BOJAOIOIb30BAHUS
BEIMYMHA TOJNBKO oxaHoro mnokaszartens npesbimaer IIJIK. KoamdyecTtBo mnokasareneil ¢
MPEBHIIAIONIUMU CTaHAApTHbIE 3HAUEHMSI BEJIMUMHAMM pacTeT BHU3 MO Te4eHUIo0 peku. Tak,
ecnu B ctBope «Tysmyron» [1/JIK mpeBsimator 3 mapamerpa, To B ctBope «CamaHnb6ait» — 6, a B
ctBope «KbI3puLkap» - yxxe 8 mapamerpoB. Takas ke KapTuHa HaOJOaeTcsl B rojbl CpeaHein
BOJHOCTH. B ManoBoaHble TOAbl YHMCIIO NapamMeTPOB KadecTBa BOJBI PEKM CO 3HAYCHUSIMU,
npesbimaromumu [1JIK, yBennuuBaercs yke B BEpXHUX CTBOpax peku. Hampumep, B cTBOpe
«Tepmes» 3 mapamerpa npesbimatoT no cBoum 3HadeHusM [1/IK. KauectBo BoxbI peku BHU3 1O
TeueHuto emeé Oonpmie yxynamaercsi, u B ctBope «Tysmyron» IIJIK mnpeswimaror yxe 7
napameTpoB, a B cTBopax «CamanOaii» u «Kb3puixapy - no 9 napametpos (puc.6).

yucno napameTpos npesbiwarowmx MOK xo3ancTseHHo-
NUTbEBOIO BOAOMONb30BaHMS
)]
N

Tepmes TyamytoH CamaH6an Kbi3bingkap
CTBOpbI

=>=1998 ={=2002 =£=2000

Puc. 6. I3MeHeHue uncna napaMeTpoB KauecTBa BOJBI P. AMYJaphbsi, IPEBBILAIOIINX
ITJIK X03CTBEHHO-ITMTHEBOT'0 BOAOIIOIL30BAHUS
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Cnenyer OTMETUTh, 4YTO B HIDKHEM TedeHUU peku (ctBopel «CamanOail» u
«Kp3bimxap») Habmomaercst 6onee BbicoKas creneHb npesbimieHus [1/IK, mo cpaBHeHuio c
BEPXHUM TE€UECHUEM PEKH.

Takum 00pa3oM, yCTaHOBJIEHO, YTO KaueCTBO aMyAAapbUHCKONH BOJbl HM3MEHSETCS B
3aBUCHMOCTH OT BOJHOCTH Irojla U UMEET TeHJECHLUIO YXYAILIEHHs BHU3 110 TEUEHHUIO.

3. OueHka M3MEHEHHUsI KauecTBa BOJbI p. AMyJapbsi Ha OCHOBE OIpEAENICHUsS €€
OPUTOTHOCTH AJISI OPOILICHUS

OneHky HM3MEHEHHUs KayecTBa BOJbI 3THM METOJOM MPOBOJMUIM IIyTEM CpPaBHEHMS
PE3yIbTaTOB PacueToOB, CACITAHHBIX Ha OCHOBE KOMIUIEKCHOW METOAMKH, KOTOpas O0O0bEeIUHSET
METOJbl OTPEACICHHSI OTPHULATEIBHBIX MPOSBICHUN OPOCHTEIHHON BOJBI M YYHTHIBACT TaKHE
KPUTEPHUH €€ MIPUT0JHOCTH, KaK OIIACHOCTH OOIIET0 3aCOIeHUs, COJ000pa30BaHMs, HATPUEBOTO U
MarHMeBOTO OCOJIOHIICBaHMS, XJOPHUIHOTO 3acoyieHus. PacdeTbl MpOBOAMIHMCH AJSl KaKJOTO
CTBOpA PEKH U /IS Pa3IMYHBIX IO BOJHOCTH JIET (TalauIma).

PesynbraTel mOKa3anum M3MEHEHHWE KadyecTBa BOJBI PEKH B 3aBUCUMOCTH OT BOIHOCTH
roja, ¥ €ro yXyJIIIeHWe BHU3 IO TedyeHHI0. YacTh mokaszareneil XOTsS M OCTaeTcs B Ipeneriax
JOMYyCTUMBIX YPOBHEH, HO HAOIIO1aeTCsl SIBHBIH X POCT BHU3 110 TEYCHHUIO PEKH.

Tabnuna 1 — M3MeHeHne NPUTOTHOCTH BOJBI peKU AMYyAapbs A OPOLICHUS

OTIaCHOCTH OTIACHOCTH OTIaCHOCTh OTIaCHOCTH
o01ero HaTPUEBOTO MarHueBoro XJIOPUIHOTO
CtBOp Mecsbt 3aCcoJIeHUs OCOJIOHIIEBAHUS | OCOJIOHIIEBAHMS | 3acCOJEHUS
Pacuer Hpen Pacuer | Ilpen. Pacue [Ipen. Pacu | Tlpe
. T eT II.
1998 r. (MHOTOBOIHBIIA)

TysmyroH II-1X 3,3 <4 1,5 <3 39,3 <50 9,9 | <15
Caman6ait I-11, IV-XII 3,9 <4 1,8 <3 45,3 <50 10,8 | <15
111 3,4 <4 1,5 <3 50 >50 10,6 | <15

II-111, VI-
Kbisbiukap | VL IX-XI 3,6 <4 1,6 <3 49,4 <50 10,0 | <15
10% 3,3 <4 1,6 <3 47,9 <50 16,9 | >15

2000 r. (MaTOBOIHBIH)
Tepmes 1-X11 3,9 <4 1,8 <3 35,7 <50 6,1 <15
VI, X, XI 3,8 <4 1,7 <3 45,7 <50 11,6 | <15
TysmyoH 111 3,7 <4 1,7 <3 45,8 <50 16,5 | >15
\4 4,4 >4 1,9 <3 49,3 <50 11,6 | <15
I-111, VII-X 3,8 <4 1,8 <3 48,3 <50 13,5 | <15
CamanGaii v 3,8 <4 1,7 <3 50,8 >50 16,2 | >15
\4 4,1 >4 1,8 <3 43,4 <50 16,5 | >15
XI-XII 3,4 <4 1,7 <3 52,6 >50 12,6 | <15
Khisbuipkap LI, VI-XI 3,9 <4 1,8 <3 49,2 <50 13,6 | <15
v 5,3 >4 2,3 <3 55,1 >50 26,0 | >15
2002 r. (cpeAHEBOIHBIIN)

TysMyoH V, VI 3,3 <4 1,7 <3 32,6 <50 3,3 <15

L, 11, VI-
Caman6ait VIII 3,7 <4 2,1 <3 46,9 <50 10,6 <15
IL1V,V 3,7 <4 2,0 <3 54,9 >50 9,9 | <15
VI 2,8 <4 1,4 <3 37,6 <50 43 | <15
Keiz3puimxap 111 3,8 <4 2,1 <3 53,7 >50 12,3 | <15
v 4,7 >4 2,5 <3 56,3 >50 28,7 | <15

[IpuM.: )KUpPHBIMU BBIAEIEHBI T€ MECSALIBL, KOTJa BOJAA OTPAHUYEHHO IPUTOAHA IS
OPOIIECHUS
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BenuunHbl k€ Takux IOKa3aTened, Kak OMNACHOCTb MAarHMEeBOTO OCOJOHIIEBAHUS H
OMACHOCTh XJIOPUIHOTO 3acCOJCHUS, B HIKHHUX CTBOpaX PEKHU 3aMETHO YBEJIWYHMBAIOTCSA, U B
ampesie-Mae Mecsilax roja BoJa PEKM MO 3TUM IOKa3aTelsM OrpaHU4YeHHO MPUTOJHA IS
opoiieHus. VckiaodeHHe COCTaBISIOT JIMIIb MHOTOBOJHBIE TOJbI, KOrJa pedHas BoJa
IpPaKTUYECKH BCErJa U Be3/i€ MPUroaHa JIs OPOLIEHHUS.

OrpaHuveHHast IPUTrOIHOCTh BOJABI HUKHUX CTBOPOB peku («Caman6ait», «KbI3puimkapy,
nHorzaa gaxe «TysMyloH») cpa3y IO HECKOJIBKUM IOKa3aTelsiM (OMacHOCTh OOIIEro 3acojeHus,
OMACHOCTH XJIOPUIHOTO 3aCOJICHHUSI 1 MarHMEBOI'O0 OCOJIOHIIEBAHUs1) HA0/II01aeTCs B MAJIOBOAHbIE
roibl B TEUEHUE JUIMTEIBHOTO Iepuoaa roja. B Takue ronpl Bo u30ekxaHME HAKOIUJICHUS
TOKCHUYHBIX COJIEH B MOYBE OPOINAEMBIX 3€MENIb HHU30BbEB PEKM HEOOXOAMMO IMPEayCMOTPETh
MepBI MO0 COOJTIOICHUIO TPOMBIBHBIX HOPM ITOJIMBOB.

Takum oOpa3zom, pe3ysbTaThl BCeX TpPeX CIOCOOOB OLICHKHM HM3MEHEHHS KadyecTBa BOJIbI
MO3BOJIAIOT CHENaTh BBIBOJ, YTO KAdeCTBO BOJAbl AMyJapbU 3aBUCUT OT BOJHOCTH roja MU
YXyAIIAeTCs BHU3 MO TeueHuto. [IpuuMHON 53TOro yXyAlIEHUs MOXXKHO CUHUTaTh pPOCT
aHTPOIIOrE€HHOTO BO3/ICHCTBUS HAa PEKY, CTETIEHb KOTOPOI'0 YBEIUYUBAETCS C KaXKIbIM TOJIOM.
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VJIK 532.57

BOMNPOCbLI TMAPOMETPUU NPU UHTETPUPOBAHHOM YINPABJIEHUU
BOAHbIMU PECYPCAMU

Macymos P.P.
(Koncynbrant npoekra « 1Y BP-®epranay)

Hcropuueckn Bce cTpaHbl LeHTpaidbHoazuarckoro peruoHa (LIAP) crankuBanuch ¢
npobieMaMH yOpaBlIeHHs BOAHBIMU PECypCaMM, YTO MOATBEPXKAAET TPYAHOCTh UX PEIICHHUs
OOBIYHBIMH BHYTPHBEJIOMCTBEHHBIMH MeTOJaMHu. llpuMepamMu Takux mpoOIeM SIBISIIOTCS
3aCyLUIMBBIE  MaJOBOAHBIE  TOABI, Jerpajaunus BOJHBIX U  3€MEJbHBIX  PECYpPCOB,
IPOAOIDKAIOIIEECs YyXYALICHHE KadecTBa SKOCHUCTEM, 3CKajalus KOH(IMKTOB H3-32 BOJHBIX
pecypcoB. B 3THX ycnoBUSX NMPUHIMIBI MHTETPUPOBAHHOTO YIPABJICHUS BOAHBIMU pecypcaMu
(MYBP) obneruaroT npuHsITHE U peasin3alnio 3p(EKTUBHBIX PEIICHUMN.

B cBsa3u ¢ pacnagom CCCP u obpereHuem He3aBucuMocTH B cTpaHax LIAP nHauancs
npouecc peGopMUPOBaHUSA CENBCKOro Xo3sicTBa. KpymnHbIE KOJIX03bl M COBXO3bl CTaJIH
peoOpa3oBbIBATHCS B LIMPKAaTHBIE, JIEXKAHCKHE, (epMepcKHe XOo3sAHCTBa M Jpyrue (Gopmsl
cobctBeHHOCTH. [losiBNIEHHE 3TOM MHOTIOYMCIEHHON apMHUHU 3€MJIETIONIb30BaTENEH YCI0XKHUIO
3a/auy pacnpeiesieHnuss OpOCUTENbHOM BOABI MeXIy HUMHU. Eciau paHbllie BOJOXO3sHiCTBEHHBIE
rocyJJapCTBEHHbIE OpraHu3aluu (palBOAX03bl) AOCTABISUIM BOAY JO TPAaHMI] KOJIJIEKTHBHBIX

-271-



XO035HCTB, a Jajblle pacipereseHHeM BOJbl 3aHUMAJIUCh THAPOTEXHUKHU U MUPAOBl KOJIX030B, TO
TeNephb 3ajaya yciaoKHWiIack. Hampumep, cerogHs u3 OJHOrO KaHajla BTOPOTO MOpsIKa MOTYT
MATATHCS BOJOW Cpa3y HECKOJBKO XO3SUCTB Pa3TMIHONW (POpPMBI COOCTBEHHOCTH (IIUPKATHBIC,
bepmepckue, MoACOOHBIE U T.J.), MPUYEM, KaXJI0€ XO3iHWCTBO CUMTAET, YTO €My B IEPBYIO
ouepep HE0OXO0AMMO IMpou3BecTH MoiuB. IIpu Takoil COBOKyMHOCTH M pa3sHooOpaszuu (opm
XO034MCTBOBaHUsA, OTCYTCTBUM OYEPEIHOCTU M CIPABEIJIMBBIX NPUHLMIIOB BOJOPACIPEAEICHU,
KOH(MIIUKTHI M CIIOPBI MEXLy HUMH CTaJTH OOBIYHBIM SIBIICHUCM.

D¢ dexTUBHBIM pelIeHreM 3Toi MpobieMbl cTalo 00beIMHEHNE BOAOIOIb30BaTeNel BCex
¢dbopm cobctBeHHOCTH B Accouuanuu Bojomoib3zoBateneit (ABII). Ilpu sTom ocHOBHOM
¢ynkuueit ABII ctan onun u3 nmpunnunos UYBP — olecnedyenue pa3BUTHS U yNpaBiIeHUS
BOJHBIMH peCypcaMM Ha CIPABEJJIMBOM OCHOBE C YYETOM HMHTEPECOB pA3JIMYHBIX CIIOEB
HaceJeHMUsI M XO3sIMCTB pa3nuuHoil ¢popMbl coOcTBeHHOCTH. Ilpuuem pa3BuTHE M yHpaBlieHHE
BOJHBIMH pECcypcaMH OCHOBBIBAE€TCA Ha IMOAXOJE, YYHUTHIBAIOUIUM AaKTUBHOE Y4acTue
II0JIb30BATEIEH B YNPABICHUE, YIIPABICHIEB U JIML, IPUHUMAIOIINX PEIICHHUS Ha BCEX YPOBHSIX.
OTO O3Ha4aeT, 4TO PELIEHHUsS NPUHUMAIOTCS Ha CaMOM HHU3KOM YpPOBHE MpPHU BCECTOPOHHEM
00CYXJIEHUH BCEX BOINPOCOB C OOIIECTBEHHOCTbIO M MPHU YYaCTHUH BOJOINOJb30BaTENEH B
IJIAHUPOBAaHUM M pealu3alMy IUIAHOB BOJOIIOJIB30BaHMA. Takol 1OAXOX IOBBIIIAET
OCBEJJOMJICHHOCTb BCEX YUYAaCTHUKOB O LIECHHOCTH BOJHBIX PECYPCOB

NYBP sBnsercss rubOKUM MHCTPYMEHTOM JUIsl peuieHus mpoOjeM, CBA3aHHBIX C
UCIOJIb30BAHUEM OrPAaHUYEHHBIX BOJHBIX PECYpCOB, TOBbIIIEHHE OS()PEKTUBHOCTH HX
WCIIOJIb30BaHUS, U ONTUMU3ALMU BIUSIHUS BOJHBIX PECypCcOB Ha ycToWuumBoe pa3Butue. OIHUM
u3 nyred  moBbleHUS  3(P(EKTUBHOCTH  BOJOMOJb30BAaHUSA  SIBISIETCS  CHIDKEHHE
HETPOU3BOJIUTENBHBIX MOTEPh, JHMOO wuX mnepepacnpeneiaeHue. OH  BkiIodaeT Oolee
CKOOPJAMHHMPOBAHHOE YIIPaBJICHHUE:

J MMOBEPXHOCTHBIMH M TPYHTOBBIMH BOJIAMH;
. peuHbIMH OacceitHamu;
o BacceltHOBbIMU yTIpaBICHUSIMU UPPUTALMOHHBIX CUCTEM;

PaccMoTpuM criocoObl moBbIIeHNs 3()PEKTUBHOCTH UCIIOIB30BaHUS BOJHBIX pecypcoB. K
3TUM CIOoco0aM OTHOCSTCS M3MEHEHMS B INOBEICHUHU IOJIb30BaTeNIel, HApUMeEp, C MOMOIIBIO
MH(OPMAIMOHHBIX KOMIIAHUH (CEMUHAPbI, TPEHUHTH), a TAK)KEe TEXHUYECKHE TPUEMBI (METOIBI U
CPEJICTBA BOJOYYETA).

B Hacrosimee Bpemsi, 3QpeKTUBHOE yIpaBieHHE BOJHBIMH pecypcamMl HEMBICIHMO Oe3
TEXHUYECKHX CPEACTB. PaccMOTpuM apceHanm COBPEMEHHBIX BOJOM3MEPHUTEIBHBIX CpeACTB. B
MUPOBOM MPAaKTUKE HU3MEPEHUE PACXOJ0B BOJbI MPOU3BOJUTCA IMyTEM BBIUMUCICHHUS IJIOILAIN
MIOTIEPEYHOr0 CEUYEHUs BOAHOIO IMOTOKa (peKa, KaHaj) B CTBOpPE pPEEYHOro TUApONocTa, U
YMHOXEHHUSI €€ Ha CpPEJHIO CKOpPOCTh, M3MEPEHHYIO B 3TOM ceueHue (MEeToJ «CKOPOCTh —
wiomaab»). Jas BbUKCIACHUS IUIOIIAAM IONEPEYHOr0 CEYEHUs] MOTOKAa KPYMHBIX peK, ¢
00Jb1I0I TITyOMHOM M CKOpPOCTBIO MOTOKa, HAmpuMep, p. AMyaapbs, NPUMEHSIOTCS 3XOJOTHI,
YCTaHOBJICHHBIE HA MOJBUXHBIX CPEJCTBAaX NepenpaBbl (MOTOPHBIE JIOJKH, MapoMbl U T.4.). Ha
peKax M KpyIHbIX KaHajlax r1yOMHON 10 5-6 M u3MepeHue riayOuHbI BOJBI MPOU3BOJIUTCS IPU
MOMOIIY CNENHUATBHOTO THAPOMETPUUECKON I'py3a, KOTOPBIA OIyCKaeTcs MpU MOMOIIHU JeOeKu
c mnoaBecHoM mronbku Ha Manbpix pekax M KaHajax Mnpomep INIyOMH MpPOU3BOJMUTCS Ha
TUPONOCTaX TUNA «(UKCUPOBAHHOE pycio» (puc.l) mpu momouy ruApoMEeTpUYECKUX IITaHT,
OITyCKaeMbIX THJIPOMETPAMH C MOCTHKA.
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Puc.1. T'uapomeTpudeckuii mocT Tuma «PUKCUPOBAHHOE PYCIION»

W3mepenne CKOpOCTH MOTOKAa HPOM3BOAUTCA MpPU TOMOIIM TaK Ha3bIBaeMOU
«TUAPOMETPUUYECKON BEPTYLIKHUY», YUCIO0 0OOOPOTOB KOTOPOH MPSAMO MPOHNOPLUOHAIBHO CKOPOCTH
IIOTOKAa B TOYKE HU3MepeHHs. ['mapomerpuueckas BepTyllIKa - CaMOE€ pacHpOCTPAaHEHHOE H
€IUHCTBEHHOE CPEICTBO M3MEpPEHUs CKOPOCTH IOTOKAa B BOJHOM Xxo3dilicTBe. M3BecTHble
yJIBTPa3BYKOBBIE, PaJUOJIOKAIIMOHHBIE, TEIJIOBbIE H3MEPUTEIN CKOPOCTH MOTOKA CIIOXKHBI B
3KCIUTyaTallUM U UCIIOJb3YIOTCS B OCHOBHOM B HAyYHBIX LIEJISX.

Jns yopolueHus mpolecca U3MEPEHHs] pacxoja BOJbI TMAPOMETPUYECKHUE TOCThI THUIA
«(pUKCUPOBAHHOE PYCIIO», TPAAYUPYIOTCS, T.€. MYTEM MHOTOKPAaTHBIX 3aMEpPOB PacXOJOB BOIbI
BO BCEM [IMaNa30HE OT MUHUMAIBHBIX Qmin 10 MaKCUMaIbHBIX Qmax, CTPOUTCS pacxojHas
xapaktepuctuka Q=f(H) (puc.2), koropas ucnonb3yeTcst A ONPEIeNIeHUs pacxoja BOJABI MO
M3MEPEHHOMY 3HauyeHuto ee ypoBHs H.
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Puc.2 I'padpuk pynkunn Q =f(H)
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Jnst obnerueHuss M yCKOPEHUs Ipolecca U3MEPEHHs Pacxo/a BOJABI Ha MalbIX pPeKax U
KaHaIax ¢ pacxogaMu 10 |1 M°/c peKOMEH/IYIOTCS CIEAYIONMe THUITBI CTAHAAPTHBIX BOJOCTHBOB H
JIOTKU JIOTKOB:

o Bonocnusel, ¢ NpsAMOYTOJIBHBIM, TPEYTOIBHBIM M TPANECLCUAAIBHBIM BBIPE3aMU
B TOHKOM CTEHKE;

BonocnuBbl ¢ moporoM TpeyrojibHOTO WIH MPSMOYTOJIBHOTO IPOQuIIs;
Bonomepusie noporu CAHUNPU;

Jlotku Bentypu, [lapmana, CAHUNPU;

@OUKCUPOBAHHBIE PYClIa PA3IUIHOTO CUMMETPHUYHOTO TPOPHIIS;
Bonomepnsie Hacanku CAHUNWPU.

[TonHOCTBIO 0OOPYIOBaHHBIM TUAPONOCT JOJDKEH HMETh B TOJOBHOM YacTH
perynupyrouui 3aTBOP, MOABOASAIIMNA M OTBOASALIMN IPSMOJHUHEHHBIE YYACTKH, BOJIOMEPHOE
YCTPOICTBO U THAPOTEXHUYECKYIO PEeHKy (puc.3).

Puc.3. 'mapomerpuueckuii moct, o6opynoBanusiii jorkom CAHUNPU, na ognom u3
(bepmepckux xo34iicTB nuinotHor ABIT «Axbapabany»

Hwxe  npuBeneHsl  pPUCYHKHM  HEKOTOpPBIX  THIOB  BOJOMEPHBIX  YCTPOWCTB,
IpeHa3HauY€HHBIX ISl U3MEPEHUsI BOJbI (pHcC.4).
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XN

Bonomepnsiit noroxk CAHUMPU

Bopocnus Unumnonertn

DUKCHUPOBAHHOE PYCIIO I'panyupoBaHHbBII
¢ OCTOHHBIM MOSICKOM napaboIUYEeCKHil TI0TOK

Puc.4. Tunel BOIOMEPHBIX YCTPOUCTB

Bce ati BomoMepHbBIe YCTpOWCTBA YIOBIETBOPSIOT TpeOOBaHUAM cTaHaapTa uinu [Ipasu,
Omaromapst 4YeMmy oOOECIeYMBAaeTCS BO3MOXKHOCTH HM3TOTOBIICGHHS ¥ TPUMEHEHUS TaKUX
HU3MEPUTENbHBIX YCTPOUCTB MO pe3ybTaTaM pacuera, 0€3 HHIAUBUAYaIbHON IPalyHPOBKH.

st oGnerdyeHuss BbIOOpa MecTa M TUIA BOJAOMEPHOTO YCTPOHCTBA B 3aBUCHMOCTH OT
TUAPABIMYECKOTO pEeXHMMa TOTOKa M KadecTBa BOJbl, PEKOMEHAYETCS IOJIb30BaThCs
BCTIOMOTATEIbHOM TaOIUIICH.

Vcnosabele obo3Hauenus: BT - Bomocaus Tomcona; BY - Bomociaus Yunomerru; JIII -
norok Ilapmana; JIB - nortox Bentypu, BJIC - Bomomepnsiii moroxk CAHUMPH; BIIC -
BoaomepHbiii mopor CAHMUNPU; HC - nacanku CAHUHUPU kpyrioro wiam npsMOyrojbHOTO
cedyenusi; OP - pukcupoBaHHOE PYCIIO TpaNeeuaAIbHOTO, MPSIMOYTOIBLHOTO, TPEYTOJIBHOTO WU
nmapaboandecKoro mpoduis.

-275-



Tabnuua PekoMeH1yeMble TUIIBI BOJIOMEPHBIX YCTPOUCTB AJIsS pa3HbIX TUAPABINYEC-KUX
PEXKHUMOB ITOTOKA U Ka4€CTBA BOBI

VYKIIOHBI U PEXUM MakcumanbHbIi pacxon Q M/c
CocTaB BOJBI
JBIOKCHUS IIOTOKA BOIBI 110 0,5 0,5-1,0
VKIIOHE GoIbIIHe 1 ConeprkaHue B3BELICHHBIX BT, BY, BJIC, JIII, | BJIC, JIIT ,JIB
cpeme HaHOCOB 110 1,0 Kr/™’ JIB BIIC, ®P BIIC, ®P
JBIDKEHHE TOTOKA- Conepxxanue HaHO3COB Ooitee BJIC, JII1, JIB BJIC, JIIL, JIB
YCTaQHOBHBILEECS 1, 0 xr/m’, BIIC. ®P BIIC. ®P
HaJIMYHUE MIaBHUKA U Mycopa ’ ’
VYKIIOHBI cpeHue U Copnepxanue B3BeHIeHH3LIX HC, ®P HC, ®P
MajJeble, HaHocoB 10 1,0 kr/ m
ABHIKCHUE ITOTOKA- Copnep:xaHrne HAHOCOB
HCYCTAaHOBHUBIICECS 6onee 1,0 kr/m’, HaIMIHE OP oP
MJIaBHUKA ¥ Mycopa

B 3aBucumocTH OT ()MHAHCOBBIX M JIPYTHMX MaTepUaIbHBIX BO3MOXKHOCTEH MECTHBIC
CTpoiiMaTepuabl), MOJAOUPAETCs OKOHYATEIbHBIN THI BOJOMEPHOTO YCTPOICTBA JJIs1 OCHAIIICHUS
OTBOJIOB B XO34ICTBA.

B nacrosimee Bpems B ctpanax LIAP, B wactHocTu B VY30ekucraHe, Hadyalud aKTUBHO
MPOBOJUTHCS MHPOPMAIMOHHBIE KOMIIAHUM U MEPOIPHUATHS MO JIOOCHAIICHUIO BCEX XO3SIHCTB
paznuyHOil GOPMBI COOCTBEHHOCTH TEXHOJIOTMYECKUMHU CPECTBAMM.

B crpanax IIAP, rme Obuto BBemeHo TIaTHOe Bojomnoib3oBanue (Kazaxcrawn,
Ksipreizcran u TamkukucTan) U miata 3a BoJAy B3MManach B OCHOBHOM M3 pacueTa MOJIMBHOIO
rekrapa, TaKXe HauyaTbl aHaJOTUYHbIE MEPOMNPUATHS, YTO CHUXKAET COLMAIbHYIO
HaNpsHKEHHOCTh IIPU BOAOPACIIPEAETICHHH.

OcHalleHue BOJIOBBIJIENIOB B XO3SIMCTBAaX TEXHUYECKUMH CpPEJICTBAMH, JIOJKHO
OCYILECTBIATBCA B OCHOBHOM CaMHMM BOJONOJIb30BaTeNsIMU. CTOMMOCTh CTpPOUTEIBCTBA
OJIHOTO TMPOCTEHIIEro THAPONOCTa, OCHAIIEHHOI0 BOJOCIMBOM YHUIONETTH B COOTBETCTBUU C
TpeOOBaHUSIMH CTaHIAPTOB, 00XoauTcs ceroaus okono 100-125 nomnapos CIIA. Hanestecs Ha
TO, YTO BCE€ CEJbXO3MPOU3BOJAUTEIN CBOUMHU CUJIAMH MOCTPOST THAPONOCTHI, HE MPUXOTUTCA.
OTO CBA3aHO, B IIEPBYIO OYEPEb, C MATEPUAIBHBIMU TPYAHOCTSIMH, BO BTOPYIO — C OTCYTCTBUEM
y HUX OIBITA U 3HAHUH I BBIOOpa MECTa CTPOUTENBCTBA U THUIIA BOJOMEPHOTO YCTPOMCTBA.

Pemenne »Toif mpoOneMbl, Kak YK€ OTMEYaJioCh BBINIE, JIEKUT B OOBEIUHEHUU
BojJonoNb30BaTeneit Bcex (opm cobcrBeHHOocTH B ABII (KOTOpBIE) CMOTYT KOJUIEKTHBHO
MPUHUMATh PEIICHHs MO0 cOOpy CPEeACTB Ha CTPOUTENHCTBO T'OJOBHOTO THAPOIOCTA JJIsi CBOMUX
XO3SICTB, MPUBJIEKAss CBOUX CHEHUAIMCTOB WM CHELHAIMCTOB MECTHBIX KOHCYJIbTATUBHBIX
CITyXO0.

B nanpHelmem, mo mepe pocTa TOXOJI0B, M IO COOCTBEHHOMY >KEIIAHHIO, KaXIbIN
BOJIOTIOJIb30BATENb BIIpaBe 000Py0BaTh CBOW OTBOJ MHAMBUIYAIbHBIM THIPOIIOCTOM.

B kauectBe mpumepa 3(hPEKTUBHOCTH HCIOIB30BAaHUS BOJHBIX PECYpPCOB PacCMOTPUM
noJio)kuTeabHbI onbIT [Ipoekta «1YBP-®eprana» B depranckoir aposvHe. McnoaHuTensmMu
npoekta B 2002-2004 rr. no pazneny «Opranusaunust BogoMepHoil cuctemsl B ABII, Bkitouas
TPEHUHT» OBUIM TpOBeACHbl HHGOPMAIMOHHBIE KOMIIAHUM U OCHAIIEHBbl TEXHUYECKUMHU
cpeactBamu nunotHsie ABIL.

Haumnas ¢ 2002 1., Bo Bcex tpex mnuinotHbix ABII («Kamamak», Ksipreizcran;
«Axbapaban» VY30ekucraH; «3apaBmian», TalKUKHCTaH), OBLJIO NPOBEACHO OO0CIeAOBaHUE
KaHaJlOB BTOPOr0 NOPSAKA, BKJIKOYAs TOYKM BOJOBBIJIEIOB BHOBb CO3JaHHBIX XO3SMCTB.
OOcnenoBanue IMOKa3ajao, 4YTO TPAKTUYECKH BCS TOJOBHAasS 4YacTh KaHAJIOB OCHAIIEHA
pa3IUYHBIMU THUIIAMU BOJOMEPHBIX YCTPOMCTB, HaXOISIIUXCA B yJAOBJIETBOPUTEIBHOM
coctostHUU. OHAKO OTBOJHI B (pepMepcKue, JEXKAaHCKUE U Tp., X035AKWCTBA HE UMENU B TOJOBHOMN
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YacTH BOJAOMEPHBIX yCTpoMcTB. PaboTa 1o ocHalleHHIO XO035HCTB BOJOMEPHBIMH YCTpPOMCTBAaMU
Obula HauaTta ¢ uH(pOpMauMOHHOW kommaHuu. Ha ocHoBe MaTepuanoB oOcienoBaHud u
BBIPaOOTaHHBIX PEKOMEHAIMH, OBLIIM OPraHU30BaHBl CEMHHAPHI M MPAKTHYECKUE TPEHUHTH 10
oOyuenuto uneHoB ABII ruapomerpun, BBIOOpY MecTa YCTaHOBKHM, CTPOMTEIbCTBY U
JKCIUTyaTallud BOJIOMEPHBIX YCTPOUCTB, UX MACTOPTU3AIMU U aTTECTALUHU.

OOyueHune NpoBOAMIIOCH HE TOJNBKO ¢ ruapomeTpamu ABII, HO u ¢ mpencTaBuUTENIMU
rpynn BOJOTOJB30BaTeeil. B mporpamMmy ceMWHAapOB W NPAKTHYECKHX TPEHHHTOB OBLIH
BKJIIOUEHBI BOMPOCHI Opranu3anuu Bopoyudera B ABII (Tpexpa3oBblif yueT BOJbl Ha THIPONOCTAX
¢ (ukcammeil B XypHajax YCTaHOBJICHHOI'O 0Opasia), COCTABIICHHUS IUIAHOB BOJOIOJIH30BAHUS,
oOecrnedyeHus BOJI0I BOIONOIB30BaTENEH MO rpadukaM ¢ yUYETOM UX 3asBOK HA BOJY U T. A.

Ananu3 yaensHoM Bomomomaun B mmiioTHBIX ABII 3a 2002 - 2004rr. mokasani, 4To ¢
Hayasa oO0beAMHEHUs Bojomnoisb3oBareneil B ABII um oOydeHus HX COCTaBIIEHUIO IUIAHOB
BOJIOTIOJIb30BAHNUS, BEJECHUIO BOJOYYETAa, COCTABICHUIO CYTOUYHBIX U JIEKAJHBIX 3agBOK Ha BOAY
IpU TJACHOCTH paclpesieseHusl BOJONOTPeOsIeHHEe MOCTENEHHO CHIKAJIOCh. OTO HAIJISAHO
BUnIHO Ha npumepe ABII, pa3memenHbix Broib ApaBaH-AkOypuHckoro kaHaina (AABK)
Ksipreizcrana (puc.5).

JvHamuka yaensHoN JluHamuKa yJ1eIpHON BOJIOTIOIaun
Boxonoxauu B ABIT o ABII «Kepme Too-Ax-
«Kanamnak», T.M.xy0/ra Bypaceib» T.M.Ky0/Ta
8 12
7 10
5 5
4 ¢
5 2
2
1 H
0 1
0
L 2 8 1 2 3
1-2002 1; 2-2003 r.; 1-2002 1; 2-2003 r.;
3-2004 1. 3-2004 r.
HuHamuka yaensHoi JnHamuka yaensHOM BOAONOaun
pogomnogaun B ABII «Kana- o ABIT «Mup30-Axu» T.M.Ky0/Ta
ApBIK», T.M.Ky0/Ta
12 s
11+ 7
10+
9] 6
7 >
6 4
5,
4 3
3 2
2,
1 1
0 o
1 2 3 1 2 3
1-2002 r; 2-2003 r.; 1-2002 r; 2-2003 r.;
3-2004 r. 3-2004 1.

Puc.5. Jlunamuka Bononogauu B ABII, pacronoxeHHBIX BI0b ApaBaH- AKOYpHHCKOTO
ka”asa Kelpreizcrana
N3 Bcex wernipex ABII Tonpko B ogHoi nunotHoi ABII «OKananak», kpoMme npoBeaeHus
MH(pOPMAIIMOHHONH KOMIIAHWHM, BCE OTBOJbI XO3iCTBA OBLIM OOOPYIOBAaHBI TEXHHYECKUMU
cpeacrBamu. B pesynbTaTe yaenabHoe BomonoTpebnenue B 3Toil ABII cuuzunocs no 37,5%.
TexHUYeCKUMH CpeAcTBaMU OBUTM YacTUYHO OCHAIICHBI JBa JEMOHCTPAIMOHHBIX KaHaja
Broporo mopsnka B ABII «Kepme-Too-AkGypaceisly (2004 r1.), 4TO TaKXke CyIIECTBEHHO
CHU3WIO BopomnoTpebinenue Toibko Ha 36 % mo orHomeHuto k 2003 r. Bogononb3oBarenu ABII
«XKana-Apeik» U «Mup30-Axu» OBIIM OXBa4eHbl TOJIBKO HWH()OPMAIMOHHONW KOMITAaHUEH.
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Hesnauutensusiii poct Ha 14 %, Bomomotpebnenuss B ABII «Mup3o-Axm» B 2004 1.
o0BsICHSIETCS TpoBeneHUEM (epMepaMu MOBTOPHBIX MOCEBOB CEIbXO3KYJIBTYpP, KOTOpPBIE HE
OBUTH YUYTECHBI IPH COCTABJICHHUH IJIaHA BOJIONOJIB30BAHMS K Haday Bereranuu. Hecmotps Ha 310
B IIEJIOM CyMMapHOe yjeiabHOoe BogonoTpedaenue Bcex uetsipex ABII, mogsemennsix k AABK,
cauzuiiock Ha 30 %. (puc.6).

1 2 3

1-2002r; 2 -2003r;3-2004r.

Puc.6. /Ilunamuka CHUKEHHS] CYMMapHOTO YJEJIBHOTO BOJOTIOTPEOICHIS
no ueteipeM ABII AABK, T.m.xy0/ra

B npoiieHTHOM OTHOIICHHH JUHAMHUKA pocTa SKoHOMUHU Bojbl o AABK cocraBuiia 6onee
30 %,
(puc.7).

1 2 3

1-2002r; 2 -2003r; 3 -2004r.

Puc.7. JlunaMuka yBeIM4eHUSI SKOHOMUHU moTpebenus Boabl o yetbipem ABIT AABK,
%

AHanoruunas KapThuHa CHMHIKXCHHA BOI[OHOTpGGJICHI/ISI Ha6nfo,uana01> U OCTAaJIbHBIX IABYX
nunoTHeix ABII «AxOapaban» (VY36ekuctan, 1.5%) u «3apaBman» (Tamxukuctan 7,7%)

(puc.8).
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ITo rogam 1-2003r; 2-2004r.2004 ITo romam 1-2003r; 2-2004r.2004

ABII «AxHa6am» ABII «3apaBman»

Puc.8. lunamuka pocrta skonomuu BoJibl o ABII «Akbapaban» u «3apasiany, %.

Hesnauurtenpublii pocT skoHOMHH BOoAsl B ABII «AxkbGapaban» (puc.7) oObsicHsSETCS
pAIOM TNPUYMH. OTO, BO-IEPBBIX, JUMUTHUPOBAHHBII O0OBEMOM BOJONOJA4YM; BO-BTOPBIX,
OTCYTCTBHME OSKOHOMMYECKMX pblyaroB (maaTel 3a BOAy); Opems Troc3aka3oB Ha
CENbXO03MPOTYKLHUIO U T.A.

B 3axiroueHrne Ha OCHOBAaHMM IOJYYEHHOI'O IMOJOXUTEAbHOro omnbita IIpoexkra «1YBP-
depraHa» MOKHO CHENaTh CIEIYIOLINE BbIBOJbI:

1. Heo06xoauMo npoi0mKaTh U aKTHBU3UPOBATH MPOIecC 00bEMHEHHSI BOJIOIONIb30BaTECH
Bcex (hopM COOCTBEHHOCTH B ACCOLIMAIIMU BOAOIIOIb30BaTENCH
2. OtpacieBbIM MHUHHCTEpCTBaM M BepomcTBaMm L[AP criegyer akTHBHO TUpPOBOIUTH U

MOAJEPKUBATh MH(POPMALMOHHBIE KOMIAHUM W  MEPONPHATHS IO OCHAIICHHE
TEXHUYECKHUMH CPEJICTBAMH BCEX XO3SHUCTB pa3INdHON HOPMBI COOCTBEHHOCTH

3. Criennann3upoBaHHBIM 3aBOJAM IO PEMOHTY W HM3TOTOBJICHHIO THAPOMETPHUUYECKOTO
o0opylnoBaHHS HEOOXOOMMa TOCYHapCTBEHHAas TMOAJEPKKAa JUIS  HaJla)KUBaHUS
MPOU3BOJICTBA HOBBIX THAPOMETPUYECKUX MPUOOPOB (M3MEPHUTENN CKOPOCTH IOTOKA)
B3aMEH TEXHUYECKH M MOPAJIbHO YCTapEBUIMX MPUOOPOB.

4. HanuoHanbHbIM METPOJIOTUYECKUM LEHTPaM CJeAyeT NPOBOAUTH HH(GOPMAalMOHHBIC
KOMIIAaHWH, aJalTHPOBaTh M PAaCIpPOCTPAHATh HOPMATHBHBIC JOKYMEHTHI C Yy4YETOM
MPOBOAUMBIX pedopm.

JIMTEPATYPA:

1. HpaBI/ma HU3MCPCHUA pacxoda KXUIAKOCTU IpU MOMOIIHU CTAHAAPTHBIX BOJOCIMUBOB U
notkoB P/IIT 99-77. - M.: U3n-Bo crangaptos, 1977.

2. PyKOBOACTBO MO MPOBEACHUIO TPATYyHUPOBKH M MOBEPKH CPEJCTB U3MEPECHHS pacxoja
BOJIbI B OTKPBITBIX KaHaJIaX METOJIOM «CKOpOCTh-Iuiomaaer», BTP-M-1-80. - 1980.

3. Karanuzarop pedopm: PykoBoAcTBO mo pa3paboTKe CTpaTeruu HMHTETPUPOBAHHOTO
yrpasieHus BogHbIMU pecypcamu (MYBP) u moBpimenns 3(p¢peKTUBHOCTH BOJIOIIOIB30BAHMS.
Texanueckuii komuteT [’ mobanbpHOrO BomHOro nmaptuepcrea (GWP). - 2005.

4. Opranmzauusi BogomepHou cuctembl B ABII, Bkmtouas tpenunr». IIpoekt «YBP-
®eprana». — Tamkent: HUI[ MKBK, 2004.
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VK 626.810

POJlb OBLLUECTBEHHOCTW B NOBbIWEHUN 3®PEKTUBHOCTU
YNPABJIEHUA BOAONOJNIb3OBAHUEM N 3KONNOMM4YECKOU
YCTONYNBOCTU B LUEHTPAJIbHO-ASUATCKOM PEM'MOHE

Mupsaes H.H.
(CAHMUPU um. B.JI. XKypuna)

Jdepuuut BOAHBIX pecypcoB M NMpo0JeMbl YIIPABJeHUS BOAONOJIb30BAHNEM

bacceitH Apanbckoro Mopsi — 3TO 3akpbITBIA OacceilH, W pemieHue MnpoodiaemM
MPOJIOBOJILCTBEHHOM U HJKOJIOTHYECKON O0€30MacHOCTH peruoHa B 0003pPUMOM MepCIeKTHBE
3aBHCUT OT BBISBJICHUS U 3(PGEKTUBHOTO HUCIIOIB30BaHMS pe3epBoB uppuranuu [1]. Hamuuwme
peanpHBIX PE3EepPBOB HUPPUTALMU, CBA3AHHBIX C BOJOCOEPEIKCHHEM U COBEPIICHCTBOBAHUEM
METOJIOB YINPABIICHUs BOJOIOJIB30BAHUEM, YETKO MPOCIEKUBAETCS MPU CPaBHEHUU (HU3NUECKON
NPOAYKTUBHOCTH MCIOJB3YEMON BOJABl B MAJIOBOJHBIE M CMEXHBIE C HUMU TOJbI B
XJIOMKOCEIOMUX X03sicTBax Depranckoil J0IuHbI [2].

VYyensie u npaktuku [3,4] maBHO oOpaTWiIM BHUMaHHE HAa TO, YTO B MajJOBOJHBIC TOJBI
(manmpumep, 1965 u 1974 rr.) ypokallHOCTh XJIOMYATHUKA, KaK MPABUJIIO, BBIIIE, YEM B CMEKHBIC
rozpl’. Takoi «apagokey, OYEBHIHO, MOKHO OOBSCHHT TOJIBKO TEM, YTO B YCIOBHSX JKECTKOTO
neduuuTa BOAHBIX PECYPCOB PE3KO IMOBBIIIAETCS KAuyeCTBO YIMPABICHHUS BOIOMOJIb30BaHUEM,
BKJIIOYAtomee Oojiee YeTKOE W CHpaBEeAIMBOE (PAaBHOMEPHOE) paclpeelieHUe BOABI MEXIY
BOJIOIOJIB30BATENISIMU, U PE3KO CHUKAKOTCS TEXHUYECKHE U OPraHU3AlMOHHBIE ITOTEPU BOJABI HA
pa3HbIX  Y4YyacTKaX  BOJOXO3SIMICTBEHHOM  cHUCTeMbl  (T0Jie, BHYTPUXO3SIMCTBEHHAass U
MEKXO034iCTBEHHAsl CETH, UCTOYHUK opoiieHus). OHaKO TOCTUTAETCS ITO KPaTKOBPEMEHHOH,
HO 3HAYUTEIbHON MOOMIM3alMell MOTEeHIHala KaK BOJOXO3SMCTBEHHBIX OpraHW3alldil, Tak U
BOJIOIIOJI30BATEIIECH.

JledbuuutT BOJIHBIX PECypcOB TMOKa OCTAETCS OCHOBHBIM CTHUMYJIOM ISl TPUMEHEHUS
3 PEKTUBHBIX METOJIOB BOJOIOIB30BAHMS, IOBBIIIAIONIUX MPOJIYKTHBHOCTh HCIIOIb30BaHUS
BOJbl. B oOyeHb MaJlOBOJHBIE TOJBl 3TH METOJbl BBIHYXJEHbl HCIOJIb30BATh HE TOJBKO
BOJIONIOJIb30BATENM, PACIOJIOKEHHBIE B KOHIIEBBIX YyYacTKaX OPOCUTEIBHBIX CHCTEM W
TPAaJULIMOHHO CTpaJarolllie OT MajJOBOIbsS, HO U T€, KOTOPbIE B CUJY BBIFOJHOTO MOJOXEHUS
OTHOCHTEIIbHO WCTOYHHKOB OPOIICHHS HMMEIOT Oojiee ONarompusTHBIA JOCTYI K BOAC M, KaK
CIeICTBHE, OTHOCHUTEIBHO BBICOKYIO BOJ0OOECHeYeHHOCTh. V3 aHanmu3a cleayeTr, 4To
LEHTPAIM30BaHHBIA METOJ] YIPaBJICHUs BOJAOMOJIb30BAHUEM YMECTEH B JABYX cliydasx: 1) oObem
BOJHBIX PECYpPCOB BIIOJHE YJOBIETBOPSET CIIPOC HA BOAY U 2) UMEET MECTO CUJIBHBIN AeQUIUT
BOJHBIX pecypcoB. UToOBI 00ecTieUnTh HE KPAaTKOBPEMEHHYIO (TOJBKO B OYEHb MAaJOBOJIHBIN
roJl), a PEeryJsIpHYIO BBICOKYIO OpPraHU3alMI0 BOJOMOJIb30BAHUS B OOBIUHBIE TOJBI HEOOXOIUMO
BHEJPUTH PHIHOYHBIC MEXaHU3MBI YIPABJICHUS UM (TUIaTa 3a BOJHBIC YCIYTH; CO3/1aHUE PHIHKOB
MpaB Ha BOAY M 3€MIIIO; MpUBAaTH3alMs WIM TMepegada B apeHJy BOJOINOJIb30BaTEIsAM
UPPUTANMOHHON HHPPACTPYKTYPBI; OPraHU3AIM BOIHBIX OAHKOB).

PepopMupoBaHue ceabCKOro M BOJHOTO XO3SHCTBA B IEHTPAIbHO-a3UATCKOM PETHOHE
(LIAP) (nmbepanu3anus 11eH Ha CEJIbCKOXO3SUCTBEHHYIO MPOAYKIMIO; MOJHBIA WM YaCTUYHBIN
OTKa3 OT CHCTEeMbl O00s3aTeNTbHOr0 TOCYJapCTBEHHOTO 3aka3a; cBOOOJHAas KOHBEpPTAIHs
HallUOHAJbHOM BaJIOThl; BBEJEHUE IUIATHOI'O BOJONOJB30BAHUS) 3ANONCUIU OCHOBY O
Gopmuposanus peiHOYHBIX Pakmopos cmumyauposanus 3PEHEKTUBHOIO BOJONONIb30BAHUA. DTH

' «B V36ekckoii u Tamxukckoit CCP B kpaitie ManoBogHoM 1974r. yaenbHas CTOMMOCTb BAIOBOM TIPOIYKIHH

ObLia BhIIIE, yeM B 1973r.» [4].
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GbakTopsl yXKe TpOSBIAIOT cebs, HO OTHOCUTEeNbHO cinabo. Ecim 0Oonee nertanbHO
[IPOAHAJIN3UPOBATh BBIIIECYNIOMSHYTHIH «Iapajokc», TO MOXKHO 3aMETUTh, YTO OCHOBHBIM
MOATBEPKACHUEM €ro SBIISIIOTCS XO03siiicTBa Y30€KHMCTaHa M B MEHbIIEH CTENEeHM XO03siicTBa
Koipreizcrana. Mcxons U3 3TOro MOXHO IMPEANONOXKUTh, YTO MEPEX0] K PIHOYHBIM METOJaM
ynpaBieHuss BOJoH (3((PEeKTUBHOCTH KOTOPBHIX MEHEEe 3aBHCHT OT BOJHOCTH HCTOYHUKOB
OpOILIEHHUs) YK€ B Kakoh-To cteneHu ourymaercs B Keipreizctane. Tem He MeHee cieayer
MPHU3HATh, YTO CO3JaHHBIC MHCTUTYIIMOHAIBHBIC PHIHOYHBIC MPEATIOCHUIKH SBISIOTCS YCIOBUEM
He0OX00UMbIM, HO  HEOOCMAamoyHblM  JJIsI  3aMETHOro  yhydmieHus 3¢p(HeKTUBHOCTHU
BOJIOTIOJIB30BaHUSI.

YnpaBJieHue BOJ0NOJIb30BAHHEM M y4acTHe 00IIeCTBEHHOCTH

EcTp ocHOBaHue cuuTaTh, 4YTO JE(PUIUT ydyacTus OOIIECTBEHHOCTH B YIIpPaBICHUU
CEJILCKUM M BOJHBIM XO3SIICTBOM — 3TO B HACTOSAIIEE BPEMs OJWH M3 TJABHBIX CICPKUBAOIINX,
JUMUMUpyroOwux pakmopos Ha myTu pocta 3p(HEeKTUBHOCTH BOJOIOIB30BAHUS B PETHOHE.

[IpoGnema ydacTusi OOIIECTBEHHOCTH B PYKOBOJCTBE BOJOW SBISETCS aKTyaJbHOW HE
tonbko ana LJAP. B 3asBnenun Becemupnoro Bognoro gopyma B ['aare «OcHoBa s AeiicTBUi
I'mo6anpHOTO BogHOTO MapTHepcTBay (I'BIT) ckazaHo, 4TO «BOAHBIA KPU3HUC YACTO MPEICTABIISICT
co00l KpU3UC PYKOBOJICTBa», U OMPENENICHO, YTO MPHUIaHHEe PYKOBOJCTBY BOAOW NEeHCTBEHHOTO
XapakTepa SBJISIETCS OJHUM W3 Bblcodaiiux npuoputeToB B npunstuu mep (I'BII, 2000 r.).
laarckas [lekmapanus MHUHHCTPOB e€Ie pa3 MOAKpEenuiIa 3Ty TOUKY 3pEeHHs U TNpu3Bala
«npasumv 000U Myopo ¢ mem, umoOvl obecneuums Xopouiee PYKOBOOCHMBO, NPU KOMOPOM
ynpaeieHue GOOHLIMU Ppecypcamu 6KaYano 0Ovl 6 cebs 6osleyeHue 00Wecm8eHHOCmuU U
unmepecos ecex saunmepecosannvix cmopony. Ha Accambinee OOH «Mwumteranym 2000» riaBbi
rocyJapcTB TOMYEPKHYJIH BaXHOCTh TAaKUX MOMEHTOB, KaK COEpeKeHHEe pecypcoB U
yIpaBJieHYECKass JNCSITSIBHOCTh B JeJIe 3alIUThl HAIIeW oOmed okpyskaromied cpeapl. OHu
0COOGHHO TMPU3BAIHU «NPEeKpaAmums HeyCmoudusy dKCHIyamayuio 800HbIX pecypcos, Ol ue2o
paspabamuvleams maxkue cmpameuu YnpaeieHus 6000l HA PecUOHANTbHOM, HAYUOHANbHOM U
MeCmHOM YPOBHAX, KOMOpbvle CNnocobcmeosanu 0vbl KAk CHpagedIusomy O00Cmyny, max u
oocmamounomy obecneuenuroy. Hakonen, Ha bonHnckoil koHpepeHuun no npecHoit soae (2001
I.) MUHUCTPAaMH PEKOMEHIOBAHO MPUHITHE MEP B Tpex cdepax AesITeNbHOCTH C BbIACICHUEM
chepbl pyKOBOJCTBA BOJOW KaK camMoOro Ba)XKHOTO HampaBiieHus. COTJIaCHO WX NIPEIIOKEHUIO,
«Kadcool cmpaHe cledyem umems 20mosvle K NPUMeHeHuro pazpadomanHvie Meponpusmus no
PYKOBOOCMBY B0OHIMU 0eNlAMU HA 8CeX YPOBHAX U MAM, 20e IMO YMECMHO, YCKOPUMb pedopmbl
800H020 cekmopay [5].

Ha nactosiimem sTame pa3BUTHS UppUTANMU TpoOjIeMa BOJOMOJIB30BAHUS SIBISCTCS B
MEepBYI0 oOYepeab MNpOoOJeMONW MOJUTHYECKOW. be3 Hamudus peanbHON TMOJUTUYECKONW BOJIH
pemuTh 3Ty TpoOJeMy TPYAHO OXHIATh CYIIECTBEHHOTO J(d@ekra OT TEeXHUYECKUX H
WHCTUTYLHOHAJIBHBIX Mep, MPEANPUHUMAEMbIX [JIs MOBBIIIECHUS 3()PEKTUBHOCTH YIpaBiICHUS
Bojoil. Ceiiyac pacTteT TOHMMaHWE TOr0, 4YTO PYKOBOACTBO BOJHBIMU pecypcaMu
ocyllecTBisgeTcss Oosiee JEHCTBEHHO B YCIOBUAX OTKPBITOM COLMAIbHON CTPYKTYpBHI,
obecrieunBaroieil 6osiee MMPOKOE yUaCTUE TPAKIAHCKOTO OOIIECTBA, YACTHBIX MPEANPHUITUN U
CpPEeACTB MaccoBOil HMHGpOpMalMM, KOTrjJa BCE OHU JEWCTBYIOT B3aMMOCBS3aHHBIMU
00BbETMHEHHBIMU YCUJIUSIMHU C LETbIO TOIIEPKKU MTPABUTEILCTBA U OKA3aHUS HA HETO BIUSHUSA.

I'ocynapcTBo u rpaskaanckoe 001mecTBo
[IpoGneMy ymnpaBieHUs! BOJONOJIb30BaHUEM HEJb35l pACCMaTPUBATh B OTPHIBE OT MPpoOIeM
B3aMMOOTHOIICHUH TPaKTaHCKOTO O0IIecTBa U rocynapctsa. ['ocy1apcTBo (B y3KOM CMBICIIE) -
3TO HAJCTpOWKa HaJx OOIIeCTBOM B JIMIE BIACTHBIX CTPYKTYp (IMOJIUTHUYECKUX U
AJIMHUHUCTPATUBHBIX I/IHCTI/ITYTOB), MosABUBHIAACA B XOAC UCTOPUUCCKOI'O PA3BUTUA YCIIOBCUCCTBA
JUIsL PYKOBOJCTBA TpaXJaHCKUM oOmecTBoM. JleneHue oOmiectBa Ha TrOCYyAapCcTBO U
Tpa)kaaHCKOC O6H.I€CTBO ABJIACTCA YCJIIOBHBIM. B KOHKPCTHBIX CJIydadX OOHU U TC KC JIMIAa UJIIN
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OpraHu3aluu MOTyT (UrypuUpoBaTh KaK IPEACTABUTENM TOCYJIapCTBa WJIM TPakIaHCKOTO
oOmiecTBa. AKUM pailioHa uiu pabOTHUK paiiBOAX03a, KaK BIaJelblibl 3€MEJIbHOI0 Ha/iesa, 4acTo
SIBIISAIOTCA uieHamu Accounuanuii BogomnosbizoBateneid (ABII). T'ocymapcTBo mnpencTtaBisioT
YUHOBHMKH BJIACTHBIX CTPYKTYpP M BEIOMCTB, a I'Pa)KAaHCKOE OOIIECTBO - YIEHbl OOIECTBEHHBIX
o0beAMHEeHM, TPOQPCOI030B, MAPTHH M T.A., TO €CTh HEMPABUTEIHCTBEHHBIX OpTraHH3aIU
(HITO).

CooTHOIIEHHE pOJIM TOCYJapcTBa W OOIIECTBa B MPOLECCE PYKOBOJCTBA JIOJDKHO
rapMOHUPOBAaTh C BHYTPEHHUMH (akTopamMu (YypOBHEM COLMAIbHO-I’KOHOMHMYECKOIO U
JTYXOBHOTO pa3BUTHs OOIIECTBA) M BHEITHUMU (ypOBEHb Oe3omacHOCTH). Hapymenue rapmMoHun
MOXET, K IpUMepy, NPUBECTH K «pa3ryly JIeMOKpaTMM» U OCJIabJeHUI0 TOoCyAapCcTBa,
BCJIE/ICTBHE Yero OCHOBHBIE IeNH — 3P(PEKTUBHOE PYKOBOJCTBO M COOTBETCTBEHHO CTAOMIIBHOE
pa3BUTHE, - MOTYT ObITh HE JIOCTMTHYTBl. B TO e BpeMs CHUTyallsl «CUJIbHOE IOCyAapCTBO -
ciaboe rpaxaaHckoe o0IIecTBO» BEJET K 3acToro. [Ipumepom Takoro rocyaapcra Obl1 ObIBLINI
Co103 - 1euIUT 1eMOKpAaTUH IPUBEII K 3aCTOI0 B 3KOHOMUKE U JlaJiee K €ro pa3Baiy.

JlJis yero Hy>KHO y4yacTue 001eCTBEHHOCTH ?

Kak mnpaBwio, TUYHBIE WHTEPECHl YMHOBHUKOB, NMPUHUMAIONIMX PEIICHUs, YacTo He
COBMAJAIOT C MHTEpecaMu TpaxJaHCKOro oodmiecTBa. KOHKpETHBHIMU MpUMEpaMH HETATHBHBIX
BHYTPCHHHUX IIeJIed MOTyT OBITh CTpEeMJICHHE K 3aBBIIICHUI0 OIO/pKeTa, NpPHUMEHEHHE
HEOMpPaBJaHHO JOPOTOCTOSIIUX BBICOKOTEXHOJOTHYECKUX PELICHUNW M MPSMOE HEBBIMOJIHEHUE
oOs3aHHOCTEH. BO-mepBhIX, KOT/Ia MpUOBLIH KaK MOKa3aTeslb pabOThl OTCYTCTBYET, BMECTO Hee
HEpeaKO BbICTymaeT OrokeT. PykoBonuTenu opraHu3aluil MOIydarOT mepcoHan v (GOHABI Ha
OCHOBAaHMHU pa3Mepa WX OIO/KeTa, YTO YCHJIMBACT HCKaXEHHE CTHUMYJIOB. BO-BTOPBIX, IEIBIO
OpraHU3allid MOXET CTaTh I[OUCK BBICOKOTEXHOJOTHYHBIX PEIICHHH WM JOCTHXKEHHE
«TEXHOJIOTUYECKOTO KauecTBay». Tak, TOpOTrue CUCTEMBI 10K/IE€BAHMS MITU KaIlleJIbHOTO OPOIIEHUS
MOTYT PEKOMEHIOBAThCA TaM, TJe Oojee SKOHOMHYHBIM OKa)XeTCs MCIOJIb30BAHUE MeEHee
JOpOTUX, HO Oojee HaJIeKHBIX CIOcO00B. MOryT NMpOEKTHUPOBATHCA U JakKe MOHTHPOBATHCS
«HAWCOBPEMEHHEHIMEe» cucTeMbl ympasieHus (Hanpumep, ACY) HecMOTpss Ha TO, YTO C
COLIMANBHOM, QYHKIIMOHAIBHON U (UHAHCOBOM TOYEK 3peHus 3Q¢ekTuBHEE ObUIa OBl YCTaHOBKA
MEHEE CJIOXHBIX cucTeM. HakoHen, paOOTHUKM OpraHM3alid MOTYT OBITb MOOYXKIEHBI C
MTOMOIIBIO MOAAPKOB HIIM APYTHX CIIOCOO0OB K HAPYIICHUIO UMEIOIINXCS MPABUI JJI1 HECKOJIBKHUX
«JTIIOOMMYHKOBY.

Yyactue OOIIECTBEHHOCTH NPHU3BAHO CO3AaTh arMmochepy npospaunocmu W
omKpwvimocmu, Ipu KOTOPOIl BEPOSATHOCTh NMPUHATHS PEIICHHI, HE OTBEUYAIOIIUX OOIIECTBEHHBIM
uHTEpecaM, cHUxkaercs. Uem Oomblne OOIIECTBEHHOTO YYacTHs, TeM MeHee OJaronpusiTHbI
YCJIOBUS IJi KOPPYILUUA U UTHOPUPOBAHUS OOIIECTBEHHBIX MHTEpPECOB. B coBeTckue BpeMeHa
posib OOIIECTBEHHOCTH B JIUIE, HampuMmep, Npodcor30B, HAPOIHBIX JEMyTaToB U T.1.,
(dhopManbpHO OIlICHWBANIACh OYEHb BBICOKO, HO (pakTHMUecKW oHa ObLIa MU3epHOU. B Hacrosmiee
Bpemsi B rocyaapcrBax L[AP (Kaszaxcrtan, Kbeiprei3cTan) npou3onuid ONpeAeieHHbIE CIBUTH B
JYYIIyI0 CTOPOHY, HO B IIE€JIOM POJIb OOUIECTBEHHOCTH OCTAETCA MOKa IBHO HEJJOCTATOUHOM.

OOmecTBEHHBIE HMHTEPECHl JIOJDKHO OJIOCTH TOCYAapCTBO, HO OHO OYEHb YacTo,
npecieays MOJUTUKO-IKOHOMUYECKHE IIeJIH, UTHOPUPYET COLMaIbHble MOMEHTBI, U MOATOMY
OOIECTBEHHOCTh  JIOJDKHA HMETh BO3MOXHOCTb y4acTBOBaThb B IpoOLECCE€ TMPUHATHS
MPUHUUIHUATIBHBIX PEIICHUH.

Boaa kak conuagbHoOe U 3K0J0rn4Yeckoe 0J1aro
HeoOxoquMocTh  yuyacTuss OOIIECTBEHHOCTH B  YIPABICHHH BOJOMOJIb30BaHUEM
omnpenensieTcss camMoi NMpUpoord BoAbl. Boma kak mpUpOHBIA pecypc B 3aBUCHMOCTH OT LIEJIU
HCIIOJIb30BAHUS MOXKET SBIISATHCS M YACMHbIM, B 0Owecmeennvim 0iarom [6, 7].
B kagecTBe yacTHOro 0Ojara Boja MUCMOJb3yeTCs, HAIPpUMED, B:
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- KOMMYHaJIbHO-OBITOBOM BOJIOCHA0KEHUU (ISl TUThS, IIPUTOTOBJICHHS UM, YIOBICTBOPEHUS
CaHMTAPHBIX HYXN);
- pBIOHOM TIPOMBICIIE;
- TIpY OPOIICHHH CENBbXO3KYJBTYP M MPOMBIBKE 3aCOJICHHBIX 3€MEIb;
- TIpU MPOU3BOJICTBE AIICKTPOIHEPTHH H T.I.
[TpumepaMu UCTIOIB30BAHHS BOABI B Ka4eCTBE OOIIECTBEHHOTO OJiara sBISIOTCS:
- caHWTapHbIe nommycku (Hanmpumep, B [Ipuapanse);
- BOJIOEMBI-3aIIOBETHUKH JIJIsl COXpaHEeHHS (IIOPHI, (payHbl U €CTECTBEHHOW Cpebl OOUTaHMS;
- BOJIOEMBI /ISl PEKPEAMOHHBIX (BOCCTAHOBUTEIBHBIX) IIEIICH;
- BOJIOEMBI JUISl OT/IbIXa HACEICHHS.

[To00HO MOTIIOIMIEHUIO0 OTXOJOB, PEKpealMoOHHasi U ACTETUYECKas LEHHOCTH 10 CBOUM
XapaKkTepUCTUKAaM Takxke Ommke K  oOmecTBeHHbIM Omaram. Hacnaxkiaenwe  BHIOM
3aMeuyaTeIbHOr0 BOJOEMAa HE MPEMATCTBYET MOIYYSHHIO TT0JOOHOTO HACTAXKICHUS APYTUMHU.

VYnopasnenue Bogod B ILAP ocymecTtBasercs Takum o00pa3oM, YTO HEKOTOPHIM
NOTpPeOUTENIIM BOJA MOCTABISIETCS B MEPBYIO OUYEPEb, TO €CTh OHHU SIBISIOTCS NPUOPUMEMHBIMU
sooonompebumenamu (KOMMYHaJIbHO-OBITOBBIE, MPOMBIILICHHbIE M TEXHUYECKHE HYXKIbI), a
APYyTUM BOJAA BBLACISACTCS 1O ocmamouyHomy npunyuny (TOAJNEPKaHHE M BOCCTAaHOBICHHE
9KOCHCTEM, CAHUTAPHBIE MOMMYyCKH), YTO HAHOCHUT yIiepO mpupoae (Tparenus ApaibCKOTO MOpS).
Yyactue OOIIECTBEHHOCTH — 3TO TOT (DaKTOp, KOTOPHIH MOJDKEH W3MEHHTHh CUTYalHI0 W
NPEeIOTBPATHTh NAIBHEHIIYIO JeTpajalliio SKOCHCTEM PETMOHA, MOMOYb BOCCTAHOBUTH TO, YTO
eIe MOYKHO BOCCTAaHOBHTb.

MeToabl ynpaBJjieHUsl BOAONOJb30BAHHEM M y4acTHe 00IIeCTBEHHOCTH

C TOukM 3peHHUs CYIIECTBYIOUIUX COLMATbHO-d)KOHOMUYECKHX MOAXOAO0B YyIIpaBlIeHUE
BOJIOTIOJIb30BAHUEM MOXKET OCYHIECTBIISTHCS CISAYIOMMMHI MeToaamu [7, 8]:

- YeHmpAanu308aHHulll (20Cy0apCcmeeHHblil) METO/I, KOTa YIpaBJIeHUE OCYLIECTBISETCS CTPOTO
B aIMHHUCTPATHBHO-TIPUKA3HOU opMe U ydacTue 00IIEeCTBEHHOCTH CBEICHO K MUHIMYMY;

- OeyeHmpanu308aHHbIll (PbIHOYHBIL) METOJ, KOT/la MPUHITHE MPUHIUIINAIBHBIX PELIeHUN Mo
BOJIOMOJIB30BAHUI0  BO3MOXKHO Ha  pPa3HbBIX YPOBHAX  YIPABJICHUS C  ydacTUEM
00IIIECTBEHHOCTH, BKJIIOUAIOIIEH CaMHUX BOJIOINOJIb30BaTeNei. s 3Toro Merosa xapakTepHo
HCTOJIb30BAHUE PHIHOYHBIX MEXAHU3MOB.

O6a 3Ty MeToJ]a UMEIOT KaK JIOCTOMHCTBA, TaK U HEJAOCTATKU. PHIHOK HYKEH MOTOMY, 4TO
BHE €ro OTCYTCTBYIOT CTHUMYJIbI YMEHbIIATh CHOPOC Ha BOJY. be3 TocylapCTBEHHOro H
00IIIEeCTBEHHOT0 yYacTHUsl TaKXKe Hellb3s 0O0ONTUCH, TOTOMY YTO PHIHKY CBOMCTBEHHO 3a0bIBaTh O
COILMAJIbHBIX MOMEHTAX.

B umcTtoM Buae 3TH METONIBI yIpaBICHHS B COBPEMEHHON 3apyOeKHOW MPaKTHUKE
BOJIOTIONIb30BAHUS MTOYTH HE BCTpedaroTcs. Kak mpaBumiio, OHU UCTIONB3YIOTCS KOMOMHHPOBAHHO,
TaK KaK HEIOCTAaTKH OJHOr0 METOJAa SIBJISIOTCA JOCTOMHCTBAMH IPYroro, U METOJbI MOTYT
B3aUMHO JOMOJHATH ApYyr Apyra. Jlo Hacrosimero Bpemenu s crpad LIAP Obur xapakTtepen
nepBbld  Metoa. B Hacrosimee Bpems HMIET IPOLECC JICUECHTpalu3alud, KOTOPbIH
MpelyCMaTpUBAaE€T BHEJIPEHHE PBIHOYHBIX METOJIOB  YIpaBieHUs (pa3rocyaapCTBICHHUE,
MpUBATHU3aLMs, BBEJICHUE TUIATHI 3 BOJY U BOJHBIC YCIYTH...) U NIepeaady MECTHBIM CTPYKTypaM
MpaBa Ha MPUHATHE MPUHIIMIUATBHBIX PEHICHUH MO BOMpPOCaM, KOTOpbie d(PPeKTHBHEE MOTYT
OBITH pelleHbl Ha MecTax. YeM Oosiee AeleHTpaIn30BaH MPOLECC MPUHSITHUS PEHICHUH, TEM LIUpe
001IeCTBEHHOE yqacme2 u HaoOoport. [lepexon K MHTETPUPOBAHHOMY YIPABICHHUIO BOJIHBIMU
pecypcamu (MYBP) ciocoOcTByeT neneHTpain3aniy ypaBlIeHUsT BOIONOIb30BaHueM [8].

VYrpaBneHue BOJIOMOJIB30BAHUEM BKIIIOUAET B Ce0s: a) ynpasieHue 600OHbIMU pecypcamu 1
0) ynpasnenue cnpocom Ha 600y.

2 BrimeckazanHoe He OTHOCUTHCS K (I)OpC-Ma)KOpHBIM obcrosTenscTBaM. He HCKIIFIOYCHO, HAITPUMEP, YTO B YCJIOBUAX
roga c ‘IpC3BLI‘IafIHLIM ,He(i)I/IIII/ITOM BOJHBIX pECYpPCOB Ooitee 3(1)(1)€KTI/IBHI)IM OKaXCETCA BPEMCHHOC PYKOBOACTBO BOZ[Oﬁ
C BBICOKMM YPOBHEM LCHTPAJIU3AINH.
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Bo Bcex pa3BUTBIX CTpaHax MPUOPUTET OTAAETCS YNPABICHHUIO CIIPOCOM Ha BOLY.
«OueBUHBIM SIBIISETCS TO, YTO KPU3UCHBIE CUTYALIUU C BOJOM OOBACHSAIOTCS POCTOM CIIpoca Ha
HEe, M COKpallleHHE ATOr0o CIpoca OKaXXET OrPOMHYI0 IOMOIIb B pa3pelIeHUU HMEIoUIeHcs
npobnemsl. OcTaHyTcs elle NpoOJieMbl, CBSI3aHHbIE C HBIHEIIHUM YPOBHEM KOH(JIMKTOB M3-3a
PECypcoB U YXYAIIEHHs] COCTOSIHUS OKPY’KaroIlei cpeibl, HO MIPH COKPAILLEHUH cIpoca ObLIO Obl
Jerye 3aHMMAaThCsl pelleHueM Mpo0jeM, KOTOphle BO3pacTaloT TeHnepb A0 MaclITaboB KpHU3Hca.
Hampumep, o60muii o06bem cmnpoca Ha Boxy B CIIA yMmeHbIIHICS 1O CpaBHEHHIO C
MaKCUMaJbHBIM ypoBHeM 1980 rosma, HecMOTps Ha OOJBIION POCT YPOBHsS OJarococTOsHUS U
yBEIIMUCHUE KOJIMYecTBa HaceleHus» [5]. B rocynapcTBax [IAP TpaauiimoHHO aKIEHT JeiaeTcst
Ha YINpaBJIECHHE BOIHBIMM PECYpCAMM, XOTs TEIEpPh CTAJIO COBEPIIEHHO OYEBUIHBIM, YTO B
yCIIOBUSAX JeQHUIMTa BOJHBIX pPECYpCOB MpoOJeMy BOJOMOIB30BAHUS TOJNBKO YHCTO
TEXHUYECKUMU NIpUEeMaMHU He peH_II/ITL3 [8].

Crienn¢uka ynpaBieHuUsi CIIPOCOM Ha BOAY 3aKIIOYAETCS B TOM, YTO OHO OPUEHTHUPOBAHO
HE Ha TEXHHUYECKHE OOBEKThl, a Ha JIIOJEH, BOBJIEYEHHBIX B MPOLECC BOJOMOJIb30BaAHUS.
VYpaBieHue cipocoM OCYIECTBIAETCS IOCPEICTBOM OP2aAHU3AYUOHHBIX (UHCMUMYYUOHAIbHBIX)
U NO3HABAMENbHBIX (KOCHUMUBHBIX) Mep.

He ¢dopmanbHas, a ¢axkTuueckas peanusanus 3TUX Mep, KOTOpPble AOJKHBI NPUHECTH
KOHKpPETHbIE OSKOHOMHYECKHE, 3KOJOTHYECKHe U JApyrue pe3ynbTaTbl, HEBO3MOXKHa 0e3
peaspHOrO yd4acTusi OOIIECTBEHHOCTH. B mponuible Beka B 3TOM PEruoHE ydacTHe
0OLIIECTBEHHOCTHU B YIIPaBJIEHUH BOJIONOJIB30BaHUEM (KaK MPaBMio, B paboTax Mo MOJAEepKaAHUIO
MPPUTALMOHHBIX CHCTEM) OBITO HE PeIKHM sBieHHeM («xamapy»'). Ceifdac 5TOT METOX TOXKe
UCIOJIb3YETCS, HO B MEHBIIHUX MaciiTadax.

Kak orMeuanocs Bbllle, 40 MOCIEIHEr0 BPEMEHU B FOCYJapCTBaxX peruoHa mpeBaaupoBall
LIEHTPAJIU30BAHHBIA METOJ YIpPABJICHUSA BoOAONONb30BaHMeM. Ho naxke Ha camMOM HUXKHEM
YPOBHE aJIMMHHCTPATHUBHOTO JAEJIEHHUS («Maxajuis») Ha HPOTSHKEHUM BEKOB COXPAHMIOCH
CaMOYINPABJICHUE BOJOH.

Hacenenue cenenus  «Byaounvy  (@epeanckuii  pavion  @Depeanckol  obracmu)
MPAOUYUOHHO JHCUBEM 8 YCLOBUAX Oeuyuma OopoCUmMenbHOU 600bl U BbIHYICOCH PAYUOHATbHO
UCNONB3068aMb KAXNCOBLU ee qump. /s 5mo2o Kaxcoas «maxauiisy 6 OHu npasonuxa «Haepys»
sblOUpaem cmapuwieco mMupada, KOmopwlil 8 meueHue 200a pe2yiupyem nooayy 600bl, 3d 4mo
«MAxXanisy HazHauaem emy OnIamy Hamypou, mo ecmb Ceabxo3npooykmamu. Hz-3a
XPOHUUECKOU HeX8amKU 800bl MUpAObl OP2aAHU30B8bIBAIOM 80000eleHUe HA OCHO8e 8000000pOMA.
VCMAHABIUBAEMCSL NOYACOBOU 2PAPUK 8000N00AUU 8 KANCObIL 080p «maxanriuy. Kax npasuio,
800a 8 Kadxjicovlli 080p Nooaemcs pasz 6 Hedelld 8 meuyeHue 00HO20 4Yaca. Bcé mnacenenue
0e3YKOPUSHEHHO NOOYUHAIOMC 8OOHOU OUCYUNIUHE, U eCAU KMo-aubo Hapywum 2epagux
8000n00a4u, 4mo Ovigaem oueHb peoKo, MO 6 3HAK HAKA3AHUS & meyeHue Hedelu eMy 800d He
omnycxkaemcsi.

Omum cnocobom docmueaemcss 00UHaKogoe obecneuenue 80001 cemell, HaAxXO00AUWUXCS 8
Hauane u 8 KoHye opocumenet. Opocumenu 6 meuenue 2o00a ovuwaomcs 2-3 paza mMemooom
«xawapay. Sgpgpexmusnoe camoynpasienue 000U 8 «maxaiiey 00OCMUcAemcs 3a cuem mozo,
umo medcoy 00bMuU CYyWecmsylom CUlbHble COYUANbHble C853U, U 00ujecmeeHHoe MHeHue
SABAEMCSL OUEHb BAICHBIM PAKMOPOM NOBEOCHUSI.

B ycnoBusix opomaemoro 3emuenenusi [IAP 3amaua 3akirodaeTcss B TOM, YTOOBI
OOIIECTBEHHOCTh TPUHMMAJa ydYacTHe B yIPABICHUU BOJOW (HEMOCPEACTBCHHO HIIU

CuibHeHMA AeUIUT BOIBI, HAHECHIMHA OOJBIIWE MATCPHUAIbHBIN, COIMATBHBIA M SKOJOTHYECKUN yIIepObI
Kapakanmnakcrany B 2000r., ObUI BEI3BaH HE CTOJILKO NPUPOJHBIMHU, CKOJILKO aHTPOIIOTEHHBIMH (DaKTOPaMH.
‘B YaCTHOCTH, «Xamapy (CyO0OTHHK) ObUT 04eHb nomyisipeH B [IpeBHem Xope3Me, IpUveM B HEM yJacTBOBAIIO TIOYTH
BCE HaceJIeHHe, BKJII0Yasi BEpXOBHOIO mpasutens — maxa. [llax nepBbiM aenan ynap KETMEHEM MPU OYMCTKE KaHAJOB
OT HaHOCOB. Ecim max BEIHYXICH OBUI OTIYYHTHCS 10 TOCYJAapPCTBEHHBIM JIeJIaM, TO OH HAaHMMal BMECTO ce0s
paboTHHKA.
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OMOCPEZIOBAHHO) HA  BCEX  YPOBHAX:  GHYMPUXO3AUCMEEHHOM,  MEICXO3AUCEEHHOM,
MENCCUCTNEMHOM (MEAHCPAUOHHOM, MENCOOIACMHOM), MeAHC20CYOAPCMBEEHHOM.

Posib 00111€CTBEHHOCTH MOBBIMIACTCS MYTEM Y4acTUsl NPEJCTABUTENICH OIHUX CTPYKTYp B
pabore apyrux ctpykryp. K mpumepy, B pabore paiiBoaxo03a MOKHBI MPUHUMATh Yd4acTHE
TIpeICTABUTENH BOJONOIB30BaTeNei, a B paboTe 0bBeauHEHHi Bogonomb3oBareneii (OBII) -
NpeICTaBUTEIN pailBOX03a, MECTHOM BIIACTH, IyXOBEHCTBAa. B mepBOM ciydae poJib
OOIIECTBEHHOCTH MIPAIOT NPEJCTABUTEIM BOJOIOJIb30BATENCH, a BO BTOPOM - MPEACTABUTEIN
paiiBosixo3a. DTH MPEACTaBUTENIH, KaK IPAaBUIIO, MOTYT HE UMETh MPAaBO roJjioca, HO YXKE OJJHO MX
MPUCYTCTBHE U y4acThE B OOCYIKICHUSAX MOXKET OBITh IMOJIC3HO.

BHyTpHX0351iiCTBEeHHBIl YPOBEHb

BHYTPHXO3SHCTBEHHOE BOJOIONB30BAHAE B KOJIGKTHBHOM XO3siicTBe (KoomepaTmse)
OCYIIECTBIIICTCS CIY)XKOOH TJaBHOTO HWppuratopa. Eciu BHUMaTEelNbHO TNPOAHAIU3HPOBATH
I'paxxpanckue konekcel pecnyOnuk LIAP, To MOkHO nerko yOeaAuThCs B TOM, YTO KOJUIEKTUBHbBIE
(KooriepaTHBHBIC) XO3SICTBA SBISIOTCA HU 4YeM HHBIM KaK KOMMepYeCKUMU 00beOUHeHUsMU
8000no0Ib308ameJlell, HO TOIBKO C 0oJiee BHICOKMM YypOBHEM Koorepanuu. Ecnu paccMoTpeTh
OBII, To pykoBOAMTENb X034ICTBA («panc») — 3TO Tpeacenarens (npes3uaeHrt, nupekrop) OBII,
n30upaeMblii YIEHAMH KOJUIEKTUBHOTO XO3slcTBa (KoolepaThBa) Ha o00OmeM coOpaHuu, a
IJaBHBIM uppuratop — 310 MeHemkep OBII, Ha3sHauaemblii Ha 3Ty JOJDKHOCTH paucoM U
OTBEYAIOLIUH 32 UPPUTAIHUIO.

JleficTBUTENBHO, coryiacHO ['paxkianckoMy Kojekey [9], y KoonepaTUBHBIX XO34HUCTB €CTh
BCE IOPUANYECKHE OCHOBAHUS NJIsl TOTO, YTOOBI OBITH CAMOCTOSITEIBHBIMHU, JEMOKPATUYECKIUMU
O0OBEAMHEHUSIMH  BOJIOTIONIB30BATENICH, OJHAKO TIOJ3aKOHHBIE W BEJIOMCTBEHHBIC aKTHI,
MPOTUBOPEUAIME OCHOBOTIOIATAIONIMM 3aKOHAM, CBOJIAT UX MIpaBa Ha HET.

Paspymiass koomepaTHBBI, MBI pa3pyliaeM, B TEpPBYIO oOuYepeab, T€ BaKHEHUIINE
coyuanvHvle (obujecmeeHHvle) 643U, KOTOPbIE XyH0-O€JHO CIYXKUIU PalMOHAIBHOMY
BOJOINONB30BaHUIO. Kpome TOro, ciaeayer NOMHHUTb, 4YTO B OOJBIIMHCTBE CBOEM
ruapoMenuopatuBHeie cucteMbl L[AP 3ampoekTupoBaHbl M MOCTPOEHBI JJISl KOJIJIEKTHBHBIX
(KooTepaTHUBHBIX) XO3AWCTB, @ PEKOHCTPYKIHUS 3TUX CHCTEM MPUMEHHUTEIbHO K (epMepcKoit
(dbopme BelleHUsI CENbCKOTO XO03siiicTBa TpeOyeT I'pOMaJHBIX KaNmUTAJIOBIOXKEHUW M BPEMEHHU.
AnMuHUCTpaTUBHAA (IO MHUIMATHBE «CBEPXY») PECTPYKTYpPH3ALUA KOJJIEKTHMBHBIX XO35SHCTB
(opranmzamust GepMepCKUX XO35UCTB Ha 0a3e KOJJIEKTUBHBIX, TEM 00jiee YOBITOYHBIX) MOXKET HE
TOJIbKO HE YJYUYIIMTh YIPaBJIEHHWE BOJOMNOJB30BAHMEM, HO U yXYAIIUTH €T0, TaK KaK BEIET K
0CJIa0JICHUIO OYEHb BaXKHBIX COLIMANBHBIX CBSI3EH.

Kopennas npuumnHa cnaboit 3pPeKTHBHOCTH KOJIEKTHUBHBIX (KOOTIEPATUBHBIX) XO35HUCTB,
yHacjeJ0BaHHAas C COBETCKMX BpEMEH, 3akKiioudanach (M 3aKII0YaeTcs elle B HEKOTOPBIX
pecnyOiaMKax) B TOM, YTO OHM OBLIM BBIHYXKJIEHBI J€HICTBOBaTh HE COTJACHO MX ycCTaBaM, a B
COOTBETCTBUHU C yYKa3aHUSIMU cBepXy. To ecTh, OHU, IO CYyTH, ObUIN, KaK MPABUIO, HE YACTHBIMU
KOOTepaTUBaMM, a TOCYJAapCTBEHHBIMU XO3SHCTBaMHU. 3agauya pedOpMUPOBAHHS CEIBCKOIO
X035lCTBa HAa MEPBOM 3Tarne J0JKHA Oblia, MO CYUIECTBY, 3aKJIIOYaThCs TOJIBKO B TOM, YTOOBI
JaTh BO3MOXKHOCTh KOOIIEPAaTHBAM BOJOIOJIb30BaTENIeH ACHCTBOBATh B COOTBETCTBHH C IIPABOM,
3aKperUieHHbBIM B ['paklaHCKOM KOJEeKce, TO €CTb, 4TOObl OHHM OBLIM O00bEIUHEHUSIMU
BOJIOTIONIb30BATENEH HE TOJIBKO de-tope, HO U de-¢hakmo.

Pazpymenue koonepatuBoB u oopazoBanue OBII umeno Obl XOTh KaKOW-TO CMBICI, €CITU
06l (epMephI-BOIONONB30BATENN OOBEAUHIIUCH IO THIPOJOTUYECKOMY HPHUHLHUITY, HO, Kak
npasuio, OBII co3naroTcst B aIMUHUCTPATUBHBIX TPAHUIAX OBIBIIUX KOOMEPATUBHBIX XO3SHCTB.

> O6beauHeHns Bojonob30Bateneii B [{AP cymecTBytoT, Kak npasuio, B dopme ABIT u CITKB.

® Tocne mpHOGPETEHMS HE3ABUCHMOCTH COBXO3bI CTATH TPAHC(HOPMHPOBATHCS B KOJNXO3BI, 3aTeM KOJIXO3BI - B
KoomepaTuBbl (B Y30eKHCTaHe 3TO «IIMpKaThl», B Ta/pKMKHCTaHe — akuuoHepHble obmectBa (AQO)). DopmanbHas
pa3sHMIa MEXy HUMU TOJIBKO B TOM, YTO B KOOIIEPAaTHBAaX KOHKPETHO OIpejelieHa Ao («mai») dieHa KoonepaTusa B
o0mrelt COOCTBEHHOCTH KOOTIEPATHBA.
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Kpome Toro, Henw3si, K COXaJleHHIO, CKa3aTh, YTO co3/laBaeMble B Hactosmiee BpeMs OBII u
Ipyrue O0ObEeIMHEHHS BOJOIMOJB30BAaTENe SBIAIOTCS B MOJHOM Mepe HE3aBUCHUMBIMU
JEMOKPaTUYECKUMH OPTaHU3AIUSIMH.

Mexx03iCTBEHHbIH YPOBECHb

B npyrux pa3BuBarOmUXCs a3MAaTCKUX CTpaHaX JJs yCUJICHHUS ydacTusi OOIIECTBEHHOCTHU
B YNPABJIEHUM BOJONOJb30BAaHUEM HHULMUPYETCS (KaK MpaBUIIO, IPaBUTEIbLCTBOM) CO3JaHUE
Accouuanuii  BOJIOMOJIb30BaTENEH, KOTOpPbIE TPEACTABISAIOT CcO000W HayalnbHyl Gopmy
Koomepanuu (QepMepcKkux Xo3sicTB. Mcrmonp3oBaHue 3apyOeKHOTO OIbITAa B YCIOBHSX CTpaH
AP mpuBeno (M MpUBOIUT) K PEOPraHU3AMM KOJUIEKTUBHBIX (KOOIMEPATHUBHBIX) XO3SUCTB B
(dbepmepckre X035HCTBa, MyTeM KOOIEpalud KOTOPBIX B JAIbHEHUIIEM CO3JAI0TCs ACCOLMAlUN
BOJOMOB30BaTeneil. Peopmbl, Takum 00pa3om, MPOBOASTCS MO MPUHILMKITY - «IIar BOepen, ABa
miara Ha3zaJa». B pe3yibpTaTe UMeeM CUTYalHIO: «XOTENH, KaK JIy4lle, MOJy4YHJIoCh, KaK BCET1ay.

Kaxk 651 TO HU ObLTO, AN Keipreizctana u Kazaxcrana Hanbosiee BaKHBIM U aKTyaJlbHBIM
B HACTOAINIEE BpeMs SBISETCS YCHJICHHE YYacTHs OOIIECTBEHHOCTH B  yIPaBICHUU
BOJOMOJB30BAaHUEM IIYyTEM IMPUBICYEHUS K YMPABICHHUIO BOJOW HEMOCPEICTBEHHO CaMUX
Bojononib3oBareneit (pepmepoB) B dopme OBII u Denepaumii OBII (POBII). Yuactue
obmectBeHHocTn myTeM co3fganus OBII (D®OBII) ne saBmsercs camonensio. OBII momkHO
CIIY’KUTb MHCTPYMEHTOM JJIsl YJIyUIIEHUs YIIPABIECHUS BOJIOM M COOTBETCTBEHHO IOBBIIICHUS €€
MPOIYKTHBHOCTH.

[Touemy ecTb ocHOBaHME cuuTaTh, 4TO co3fgaHue OBII gomkHO B mpUHIUIE YIy4IIUThH
Ka4yecTBO YIPaBICHUsS BOJOMU, TO €CTh CAeNaTh ero 0oyee cnpaBeaiuBbIM U 3P ekTuBHbIM? Jleno
B ToM, uto OBII, no unee, siBAsSeTCS HENPABUTEIBLCTBEHHON, 1E€MOKPATHUYECKON CTPYKTYpOH, U
yOpaBieHUE BOJOW OJDKHO OCYHIECTBISATHCS TEMH JIOJAbMH, KOTOPBIX BBIOpald caMu
BOJIOTIONIb30BATENN, TO €CTh JIIOJAbMHU, 3aBUCALIMMU HE OT «BEPXOB», a OT «HHU30BM.
Bonononb3oBarenu, ecTeCTBEHHO, JOJKHBI OBITH 3aMHTEPECOBAaHBI BHIOpAThH JOJEH Haumboiee
CNpAgeonusulx, KEAIUPUYUPOBAHHBIX U 3HANOWUX Mecmuble ycaogusa. K coxaleHHio, Ha
MpakTHKEe IO MHOTMM MpUYMHAM He Bcerja BbIOMparoTcsl Haubojee JAOCTOMHBIE JIIOMAH.
MexaHus3M aeMokpaTuiyeckoro Beibopa pykoogutens OBII wacto He paGoraer (pyKOBOIUTEND
WM HaBS3BIBACTCS CBEpPXY, WJIM BBIOMpPAETCS IO KIAHOBBIM U JPYTHMM COOOpaXKEHUSM).
BceneacTBue 3TOro 4actb pyKOBOAUTENEH OKa3bIBAETCS HENPUTOJAHBIMU U C MOPaIbHOW TOYKH
3peHHsl, U C TOYKM 3pEHUs] KBAIMPUKALMH, a 3TO OTpakaeTcsi HEraTUBHO Ha KadyecTBe
yIIPaBJICHUS BOJIOU.

B nokymente BcemupHoro 06aHka O NOJUTHKE B OO0JacTH yOpaBJi€HUS BOJHBIMU
pecypcaMu MNEpeUyUcsieTcss psij NPEUMYLIECTB, KOTOPHIE MOXKHO MOJYYUTh B MPUHIUIIE OT
y4acTHsl MOJIb30BaTeIel B yHNPaBICHUU U TEXHUYECKOM OOCIYKMUBAHUM BOJHBIX COOPY>KEHUM.
[lepeuncneHHble MPEeUMYIIECTBA BKIIOYAIOT: (1) GOJBIIYI0 BEPOATHOCTh TOrO, YTO 3TU BOJHBIC
00BEKTHl OyAYyT MOMJIEPKUBATHCS B XOPOIIEM COCTOSHWMU; (2) CTaHOBJIEHHWE B OOIMHE ayxa
COTJIacUs U JIOBEPHsI, KOTOPBIM MOXKET PAaCIpPOCTPAHUTHCSA U HA IPYTrUe MEPOMPHUSITHS B 00JIaCTH
pa3BuTus, U (3) cokpamieHre (UHAHCOBOTO M yIPABICHYECKOT0 OpEeMEHU Ha MPABUTEIBCTBO B
pe3ylbTare y4acTusl IOJb30BaTelie B AIKCIUTyaTallMd M TEXHUUYECKOM OOCTYKMBAaHUU TaKUX
BOJHBIX coopyxenui [10].

MOXXHO M CUYWTaTh, YTO YydYacTHe (QEepMEPOB YIYUIIWIO KAdeCTBO YIPaBICHUS
BojIoNOJIb30BaHuEeM? OJHO3HAYHOTO OTBETAa HET, TaK Kak Hapsay ¢ ykpenuBmmmucs OBII,
KOTOpble HAYMHAIOT YK€ OTHOCUTEIBHO XOPOIIO CIPABIATHCS CO CBOMMHU OOS3aHHOCTSAMH,
CYIIECTBYIOT U 04eHb ciiabpie. OcHOBHBIC MpuunHBI ciadboctu OBII cnexyromue:

- PedopmupoBanue cenbckoro xossiictBa (Kazaxcrtan, Keipreizcran) npuBenno nNpakTUYECKH K
peopranuszanuu OONBIIMHCTBA KOJJIEKTUBHBIX XO3SHCTB, pa3pyLICHUIO COLIMAIBHBIX CBSI3EH U
00pa30BaHUIO LIEJOW apMUU MEJKUX 3€MJICBIAJIEIbIEB, YTO OUYEHb 3aTPYAHMUIIO IMPOIECC
yIpaBJIeHUs BOJOM.
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- OBII B 3THX yCIIOBUSAX HET aJlbTEPHATHBHI, HO 3()PEKTUBHO OHU CMOTYT pabOTaTh, OYEBUIHO,
TOJIBKO MpPH YCJIOBHM, YTO (hepMepcKue XO03sicTBa CTaHYT YKPYHHAThCSA (TO €CThb OyaeT
CO3JJaH pPBIHOK IIpaB Ha 3E€MIII0), MWJIM 3HAYUTEIbHAs 4YacTh 3EMJIEBIAJCNIbIEB HAYHET
KOOIIepUPOBATHCS, TO €CTh BHOBb OYIYT CO3/1aBaThCsl KOOIIEPATUBHbIE X034HCTBA.

- Ouenp cnaba rocyaapCTBEHHas NOIIEpKKa (epMmepoB. B 3apyOeXHBIX pPa3BUBAIOIIUXCS
CTpaHax, i y’Ke JaBHO €CTh YacTHas COOCTBEHHOCTb Ha 3€MJII0 U BBEJIEHA IUIaTa 3a BOLY,
nepenaye ympaBlIeHUsT OT «areHTCTB» K (epMepaM TMPEeIIIecTBYET MEepHoJ pabOThl Cpeau
(depMepoB Tak Ha3bIBAEMBIX «KaTaJU3aTOPOBY»; Jajee CleAyeT IEepHuoJ COBMECTHOIO C
BOJIONOJIB30BATEISIMU ~ TPOEKTUPOBAHUS,  CTPOMTEIbCTBA U JKCIUIyaTallUU  Yy¥Ke
PEKOHCTPYUPOBAHHOM OPOCUTEIIBHON CETH.

- Cnaboctp 3akoHonarenbHol 6a3bpl OBII. CnenumanbHbiii 3akoH 00 OBII npuHAT TOJIBKO B
Ksipreisctane. B KazaxcraHe 53TOT 3aKOH HaxOIWUTCSd Ha CTAaJUM YTBEPXKICHHS, a B
OCTaJIbHBIX PECITyOJIMKaX OH TOJBKO pa3padaThIBaeTCA.

Jia ykperienuss OBII (4To6bl OHM MOTJIM MPOTHUBOCTOSTH HEraTUBHOMY BO3AECHCTBHIO

W3BHE U BBI3BATH JIOBEPUE Y BOJIOMNOJIb30BATEIEH) OYEHb Ba)KHO NpPHUBJIEYb K €ro pabdore

OOILECTBEHHOCTh B IIMIE aKCAKaJIOB (CTAapelmiuH), CHENMANMCTOB BOJOXO3SHCTBEHHBIX

OpraHMu3alui, CIYXHUTEIEH MedeTed W NpPEeACTAaBUTENeH MEKIyHapOIAHBIX opraHH3auH1718;

CTUMYJHUpPOBATh KOOMepaluio (epMepoB; TMOBBIMLIATE TEXHUYECKHE U TIPAaBOBbIC 3HAHUSA

BOJIOTIOJIb30BAaTENEH (TPEHUHT, CEMUHAPHI) U T. II.

MexkcucreMHbI YPOBEHb
[TepcriekTBBI ydacTHsi OOIIECTBEHHOCTH B YINPABICHHUH BOJOMOJIB30BaHUEM Ha
MexxcucTeMHoM ypoBHe B IIAP cBszanel ¢ mepexojoM OT aAMUHHUCTPATUBHBIX MOIXOJIOB
ynpasieHuss kK UYBP. Yuactue oOmiecTBeHHOCTH B Mpoliecce YIpaBiIeHUsS BOIOMOIb30BaHUEM
oOecrieynBaeTCss  CO3/MaHMEM  OOUIECTBEHHBIX  OPraHOB  (KOMHTETOB),  BKJIIOYAIOIIMX
npeAcTaBUTeNel 3aMHTEPECOBAHHBIX OPTaHU3alui OT ob.tacmetl, pationos, OBII, koonepamugos,
HIIO, necenvckoxosaicmeentblx 6000N0Ab308AMeENel U m.O.
Onvim go61euenus 6000n01b306ameJieil 8 NPOUecc ynpaeaieHus 6000
¢ pamkax npoekma «HUYBP-®epzana

Co3danue BKK

B pamkax npoexma Ovinia nposedenHa cpedu 6000NONb308amMeNel 3HAYUMENbHASA
noo2omosumenvHas U MoounU3ayuoHHas paboma, komopas 6 kounye 20032. 3asepuiunace
npogedeHuem YupeoumenvHolx coopanuti no cozoanuto Boonvix komumemos (BK) na ecex
mpéx nunommuwix kananax: 10.12.2003 2. — na OPK (2. Kyea), 12.12.2003 2. — na AABK
(Owckas obnracms), 15.12.2003 o. — na XBK (e. Xooocenm). Yuacmuuxamu
Vupeoumenvnovix  Cobpanuti  Ovliu  npedcmasumenu  6cex  3AUHMEPECOBAHHLIX 8
UCNONIL308AHUU BOOHBIX pecypcos cmopon: BXO (sodoxoszaiicmeennvix opeanuszayuii), ABII
(Accoyuayuii  6odononvzosameneti),  GepmepcKux,  OexXKAHCKUX  (KpecmvbaHCKUX),
KOOnepamueHbvlx xo3sticms, HecenbCKOX03AUCMEEHHbIX 8000no01L308aMeENEl,
npedcmasumeineti MECIMHbIX OP2aAHO08 81ACMU, HENPABUMEbCMBEHHBIX OP2AHUIAYUL U NP.

OcHogHbIMU — umozamu  YupeOumenvuviX coOOpaHull ABUNUCL. NPUHAMUE U
ymeepacoenue no xaxcoomy nunomuomy xauany "llonoscenuss o BK xanana (BKK)'";
eblOopul u ymeepoicoenue ynenos BKK, evibopwr unenamu BKK pyxkosoocmea BKK (unenos
Ilpasnenus u Ilpeocedamens; 6vibopvl uneHos Komuccuu no paspeuieHuro cnopos u
KoHughaukmuwix cumyayuu. Ilpoyenmuwviti cocmas unenos BKK npeocmasnen ¢ maba. 1,
unenog Ilpasnenuss BKK — ¢ maon.2.

7 B ABII «Apaii» Bomonons3oBatenu (wiensl ABIT) I0mONHHTENbHO COOpATH JEHBIM UL HPOBEACHHsS PaboT 1o
PEKOHCTPYKIMU OPOCHUTEIILHOM CETH TOJIBKO IIOCIIE TOTO, KaK CTapeHIINHbI 0JJOOPHIN HHULMATUBY €€ PYKOBOIMTEIIS.

¥ ABIT «K3bur-Ait» ([lxananabanckas o6aacts KbIpreiscrana) BeIMrpana CynebHYI0 Tsikby ¢ palBOIX030M C
TIPUBJICYEHIEM HHOCTPAHHBIX IOPHCTOB.
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Tabnuya 1. Cocmas unenoé BKK

ODK AABK XBK Cpeodnee
Ynenot BKK Kon-60 o Kon-60 o Kon-60 o o
yenoeex yenoeex yenoeex
Boouuxu 5 24 3 20 7 28 24
CenbckoxoszaicmeeHnble 17 58 8 53 10 40 50
8000N0Ab306AMENU
Mecmmuas éracmo 2 10 3 20 6 24 18
HIIO 1 4 0 0 1 4 3
Hecenvcroxoszaticmeenuvie ] 4 ] 7 I 4 5
8000N0Ib306AMENU
Bcezo: 21 100 15 100 25 100 100

Tabnuya 2. Cocmag unenos [Ipasnenuss BKK

IODK AABK XBK Cpeonee
Ynenvt BKK Kon-60 o Kon-60 o Kon-60 o o
yenoeex yenoeex yenoeex
Boownuxu 3 43 1 20 4 57 40
CenvcrkoxoszaicmeeHnble 5 28,5 P 40 5 29 325
8000N0Ib306aAMENU
Mecmmnas éracmo 2 28,5 2 40 1 14 27,5
HIIO 0 0 0 0 0 0 0
Hecenvcrxoxosaticmeentvie 0 0 0 0 0 0 0
8000N0Ab308AMENU
Bcezo: 7 100 5 100 7 100 100

Kax euono uz oannvix mabna. 1 u 2, cenbckoxo3aucmeeHnbvle 8000N0Ib308aMeNlU 6
Ilpasrenuu BKK npeocmagnenvt crabee, uem 6 Coseme BKK, xoms ouu seisiomcs
OCHOBHBLIMU NOMPeOUMenamMu 800HbLX PeCypcos.

Opeanuzayus pabomsi BKK

Pecynsapno na zaceoanusx Ilpasnenus BKK (c yuacmuem unenos Ilpasnenus BKK u
npuenawenuvlx) u cobpanusix BKK (¢ yuwacmuem unenoé BKK u npuenawenuvix)
paccmampuearomes mexuuyeckue, QUHAHCOB8ble, OP2AHU3AYUOHHbIE U NpOYUe 80NpPOChl. B
yacmHocmu,  HA ~ OCHOBE  CUCMEeMbl  UHOUKAMOPO8,  OMpAdCAOWUX  YPOBEHb
800000ecneyeHHOCMU ~ 8000NOAb308amenel,  dppekmusHocmu, PABHOMEPHOCMU U
cmadunbHOCmMU 8000pacnpedesieHus, 0aemcs OYeHKa COCMOsHUS 8000pacnpedenenuss Ha
nunomuom Kanane. Paccmampueaiomcs makowce eonpocvl cobupaemocmu niamul 3d
800HbIE YCNYeU, MEXHUYeCKO20 COCMOAHUA Kanaia, dkonoeuu u m.0. Ilo ecem
00cydHcOaemMbiM 8ONPOCaAM NPUHUMAIOMCA peuleHUs U 0aromcs KOHKpemHuble nopyyenus no
yayuuenuro pabomsl YK (Ynpasnenus xananom) u BKK.

B xo00e noocomosxu u nposedenus 3acedanuni u coopanui BKK nosviuaemcs
0C8e00MNIEHHOCMb KAK 600HUKO8, MAK U 6000noav3osamenei. boree mozco, npu smom
3ampazuearomcs 60NPOCsl, 0 KOMOPLIX paHee Npeonoyumanu Moayams (8meuamenbCcmeo
MeCmHbIX 81acmell 8 npoyecc 6000paAcHpedesieHus]) Ui Ha Komopvle He o00pawanu
O00IHCHO20 ~ BHUMAHUS  (NPOU3BONL  DHEP2eMUKO8, NPUBOOAWUL K HecmabuibHoCmu
8000n00auU; YpesmepHoe Uzbamue 2pasus U3 pycia Xo0xcubakupeancas ¢ nociedyrouum
Pasmvleom Oepecos, CMblBOM Oepedbes U, KAK cledcmeue, CHUjdCeHuem 0Oe30nacHocmu
2UOPOCOOPYHCEHULL).

B meuenue secemayuonnozo nepuoda 20042. na Kaxcoom u3 NULOMHBIX KAHALO8
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npogedeno no 3-u 3aceoanus Ilpasnenus BKK u no 3-u coopanus BKK. [Iposedenul
maxkaice Obwue coopanus eodononvzosameinetl Ha KK. Apasan- Akoypa u XooaxcabaxupeaH.

Cnedyem  ommemums, ymo  pocm  0CBOOMAEHHOCMU  BOOHUKOG U
go0onoavzogamenell mewiaem YUHOBHUKAM  HAPYWAMb HPUHYUN — CHPABEOIUBOCTNU
sodopacnpeoenenus. [losmomy He gcem YUHOBHUKAM, NPEOCMABAAIOUWUM MECMHYIO 81ACTb

U 8000X03AUCMBEHHbIE CMPYKMYPbl, UOesi 00WeCm8enHo20 Yuacmus Hpagumuvcs, U OHU,

ecmecmeenno, uuHam npensmcmeus. IIpeodoneeamv conpomugienue NPOMUBHUKOS

yuacmusi 00WeCm8eHHOCMU  B03MOJCHO NymeM CUCMEeMAmuiecKkozo HapawueaHus

nomenyuana Corw3sa e6odonoavsosamenei ranara (CBK) u wupoxou asumayuu u

NpoOnazanobl Moo, 4mo IKOHOMUUECKAs, IKONOSUYECKAs U COYUANbHAS YCMOUYUBOCMU

PecUOHA 3a8UCAM OM YYacmus 00UWeCcm8eHHOCMUY 8 NPUHAMUU PeueHULL.

Obwue cobpanus 6odononvbsoeameneu
21 u 23.12.042. coomeemcmeenno 6 ce. Ow u Xoooscenm oviiu nposedenvt Oduue
cobpanus ooononvzogamerei kK. Apasan-Axoypa u Xooscabakupean. Ha FOPK Obwee

cobpanue nposedero 6 nepsom keapmaie 2005 a.

HUmozeu Obwux Cobparnuii 6000no1v308amerei:

o  Pykosooumenru BKK u YK omuumanuce neped 6odononvzosamensimu, u ux paboma
NOJYUULA NOJIONCUMETLHYIO OYEHK).

e Booononvzosamenu COGNACUTUCL C USMEHEHUSMU U OOnoaHenusmu 6 «llonosxcenue o
BKK», npeonoscennvie PecuonanvHoti epynnoii.

o [lpunamo peuwieHue UMEHOBAMb OP2AHU3AYUIO B000NOAb308ameNell Kanaia XXX
«Corozom 6o0ononvzosamerneti kanana XXX».

e Booonoavzogamenu CO21ACUNUCL HACMUYHO onaauueams Oeamenvhocms CBK. B
YaCMHOCMU, CenbCKoXo3aucmeennvie godonoavzosamenu AABK (sce 4-e ABII)
coenacunucy naamums 3a cooeposcanue Cogema CBK 10 com/ea 6 200.

e Boodononvzosamenu nodoepaicanu uoeio opuoureckou pecucmpayuu CBK.

Cmamyc u porv CBK u e2co Cosema
Cywecmeytom pasuvie MOYKU 3peHUss HA NePCHeKmusbl pa3eumusi HOGbIX

opeanuzayuonunvix cmpykmyp — VK u CBK. Hawa mouka 3penus 3aknouaemcs 6

credyrouem.

e besycnoeno, 6 uodeane zocyoapcmeennoe (6 nuye YK) ynpasnenue nosepxnocmuotl
80001l O0NHCHO 8 NepCneKmuee CMEHUMbvCs 0OueCmeeHHbIM YNpagieHuem 600HbIMU
pecypcamu 6 30He kauana (cucmemst) 6 auye Corwsza 6000noavb308ameneli KaHAld
(cucmemwt). Ilpuuem VK Oonocno «srmumvcsay 6 cocmas CBK. Cosem CBK 6yodem
PyKogoosiumum opeanom, a YK - ucnornumenvrom opeanom CBK.

o Henb3za uckyccmeennHo opcuposams — coObImus U pe3Ko  Nnepexooumv  om
20CYy0apcmeeHHo20 mMemooa ynpaeienus Kk oowecmeennomy. B ycnosusx I[AP maxot
PEeBONIOYUOHHBIU NOOX00 HUCKOILKO He NPUOIUZUM K peanru3ayuu uoeu oouecmseHHo2o
yuacmusi, 6o1ee moeo, udes moxcem Obimv cKomMnpomemuposana. Hyscen nepexoouuviil
aman, 3man coemecmuo20 ynpasgienus 6000u 08yms opuouyeckumu auyam: CBK u VK.
Jlna smoeo CBK crnedyem 3apecucmpuposams Kax wopuouieckoe auyo.

® B peanvHOU JHCUZHU NPOOOIANCUMENTbHOCHb NEePexo0H020 smana Oydem 3asucems om
memnog  Ooemoxkpamuzayuu cmpan L[JAP. Haoo eecmu  opeaHu3ayuoHHy,
MOOUNUBAYUOHHYIO U MPEHUHZ08YI0 pabomy ¢ mem, umobwl, ¢ OOHOU CHOPOHbI,
noIYyYUms delicmeumenbHo 000p08oIbHOE co2lacue 8000N0Ib308ameInell 83mo Ha ceos
ynpasieHue NUIOMHbIMU KAHALAMU U, C OPY2OlU, - NOIYYUMb CO2NACUe MUHUCMEPCNE HA
nepeoayy 6000N01b308amMeNAM NOJIHOMOYUL NO YAPAGIEHUIO KaHalamu. Oma nepedaua
dosicHa Ovimb  ogopmiena 6 eude rwpududeckoeo «llocosopa (coenawenus) o
nepedauey» mexncoy munucmepcmeamu u CBK.

e CBK o0vedunsem 6ce 3aunmepecosamHvle cyObeKmvl U 8cex 6000nov3osameiel,
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PACNONIONCEHHBIX 68 30He KOMAHOOBAHUS NUNOMHO20 KAHALA, U 6 NePCNeKmuge 8 e2o
ropucoukyuu 6yoym 8onpocvl KAk 8000pacnpeodeiienus, maxk u 8000N0b308AHUS, d
maxoce meauopayuu u m.0. Ponv CBK oOonoicna 6yoem 3akiouamvcsi He 8
0ybauposanuu, a 6 Koopounayuu OesameavHocmu ABII, wupkamoé u Opyeux
3AUHMEPECOBAHHBIX CYOBLEKMO8 0l OOCMUNCEHUS MAKCUMATLHOU IKOHOMUYECKOU
NPOOYKMUBHOCU 3eMie- U 8000NOb30GAHUS C YUEMOM COYUATbHBIX U IKOLOSUUECKUX
¢axkmopos.

o CBK u VK cetiuac sasnaiomces u 6yoym euje HeKOmopoe 8pems A8IAmbCs «Pa3IuyHbIMU
Op2aHU3AYUAMUY,  OCYWECMEIAIOWUMY — COBMECMHOe YnpaeieHue Kanaiamu. B
Hacmosiwee 8pemsi pyKogooawyio poib npoooaxcarom uepamv MCBX, BYUC u m.o.
Jluwe nocne moco, Kak 8000NONb308AMENU CONACAMCA 63AMb HA cebs pabomsl no
IKCRIyamayuy Kauaia, a 2ocyoapcmeo cozinacumocs nepeoamvs CBK noanomouus no
axcnayamayuu, Cosem CBK cmanem ocywecmensamos pykogodawyr poiv, a VK,
nepecmag ObLIMb 20CYOAPCMBEEHHOU CMPYKMYPOU, CMaHem UCHOIHUMETbHLIM OpP2aHOM
CBK. Jlo mo2o momenma, xax smo npousoudem, CBK odonxcen ¢ynxyuonupogamo u
Hapawusams NOMeHYUal KaKk He3agucumoe 1opuouyeckoe auyo.

o Kax ommeuanocw eviuie, opeanuzayuounvie acnekmol UYBP exnrouarom nepexod om
AOMUHUCPAMUBHO20 Memooa YNpasieHus 8000l K 2udpozpaghuyeckomy u ydacmue
obwecmseennocmu 6 ynpasienuu 6000u. C nepexooom K euopoepapuueckomy npuHyuny
8 pamkax npoexma «UYBP-®epeana» ne 6vi10 npobdbiem oadce 8 Yzbexucmawue, max
Kak 3mo 8bl200HO 0bl10 800HUKam. Ymo kacaemcsa yyacmus obwjecmeeHnocmu, mo
30ecy cumyayus opyeas. Padoevim 600HUKAM 0OwecmeenHoe yuyacmue, Kak npasuio,
8b1200HO, A BOOHBIM YUHOBHUKAM C8epXy OOHU3Y, Kak npasuno,— Hem. llpusnasas ua
C108AX PYKOBOOAWYIO POib 8o0onoavsosameinell 6 auye CBK, dajce 6necs usmenenus 6
Yemas VK, onu 6yoym cmapameca npespamums Cogem CBK 6 «xkapmanmwiiiy,
nocnywnsiii. Omxas om wpuduyeckou pesucmpayuu CBK kax camocmosmenvrnozo,
HenpasumenbCmeeHH020  HEeKOMMEpPYecKo2o  opeamd  8000NONb3osamenei U,
COOMBEeMCMBEHHO, OMKA3 OM COOCMBEHHOU neuyamu U JUYyeso2o cyema 6 Oauke
cnocoocmeyem momy, umoovl CBK oOwvin 3aeucum om YK, a me maobopom. B smom
cmbicie omkas om topuoudeckou peeucmpayuu CBK ma pyky 600nHuxkam, a He
8000N0Ib308AMETIAM.

Me:KkrocyaapcTBeHHbI YPOBEHb

VYuactue obOmecTtBeHHOCTH B I[AP Ha MeEXrocyaapcTBEHHOM YpPOBHE MOXET OBITh
o0ecreyeHo Co3/aHueM OOLIECTBEHHBIX OPraHoB, BKJIIOYAIOIIMX IPEACTaBUTENEH OT
npasumenvbcms, ooaacmeli, 2UOPOIHEP2EMUKO8, NPUPOO0OXpanHbix opeanos, HIIO u m.o.

Hano wumersr B BHAYy, 4YTO OOLIECTBEHHBIE OpraHbl (KOMHUTETHI) HE MOAMEHSIOT
yIpaBieHUYECKUI anmnapaT BOJHUKOB U HE BMEIIMBAIOTCS B ONMEPATUBHYIO JIE€SITEIbHOCTh BOJHBIX
opraHuzanuii; B cdepy HX JEATEIBHOCTH BXOJUT yYacTHE B MPUHATUU NPUHIMIIHAIBHBIX
peuIeHui, Kacalouuxcsl CTpaTeru U TAKTUKHU YIIPABJICHUS BOAOMOIb30BaHUEM.

JUts Toro 4ToObl OOIIECTBEHHBIE OpPraHbl pEaJbHO BIMUIM Ha MPOIECC NPUHATHS
pelieHuit, BaXkHO pa3padoTath d3(hPEeKTUBHBIA MeXaHU3M (OPMUPOBAHHS KOMUTETOB U MEXaHU3M
NOAACPIKKH TPUHATUA pemeHI/Iﬁ. B MNpOTHUBHOM CJIyda€ 3TH KOMHUTCTbI CTAHYT TAKHUMH KC
(dbopmanbHBIMHM OpraHaMu, KaKuX ObIJIO MHOTO B COBETCKUH MEPHUOI.

KocBeHnHoe yuacTHe 0011eCTBEHHOCTH B YIIPaBJEeHHH BOIOIO0Jb30BaHHEM
OnocpenoBaHHOE ydYacTHe OOIIECTBEHHOCTH B  YNPABICHUH  BOJOIOJIb30BAaHHEM
OCYILECTBIISICTCSL 4epe3 JCSATCIbHOCTh HAYYHO-UCCACO08AMENbCKUX U  VHEOHbIX 3A6e0eHUll
(CAHUUPU, THUUM u m.o0.), cpeocmeé maccosou ungpopmayuu (CMHU), mperuneo8vix yeHmpos
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(HUI] MKBK), nokanvnvix u mescoynapoonwvix HI1O (BB, Ab, MKH]], I'BIl, FOCAH]], UBMU,
HUKAPI[A, MOCA, I'DP u m.o.

dopmamu OTIOCPETI0BAHHOTO y4acTus 00IIeCTBEHHOCTH B yIpaBlIeHUU
BOJIOIOJI30BAHUEM SIBISIOTCS: Op2aHu3ayus U QUHAHCUPOBAHUE MeHCOYHAPOOHBIX NPOEKmOs,
MPEeHUuH2U, CeMUHAapbl, KOHGepeHyuu, bICMABKU, CIMAXCUPOBKU, OUCKYCCUU 3 KPY2TIbIM CIOJIOM,
uzoamue U  pacnpocmpaHenue  HAYYHO-MEXHU4ecKou U  Memooudeckou Jumepamypol,
eévicmynienus ¢ CMU v 1.1.

B 3aknroueHue xorenoch Obl OTMETHTb, YTO B OTJIMYME OT PAa3BUTBIX U Jaxe
Pa3BUBAIONINXCS CTPaH JabHETO 3apy0exkbs cTpaHbl LIAP HaxoasaTCs Ha OYEHBb CII0)KHOM JTare
pedopMupoBaHMsl BOJHOTO Xxo3siicTBa. HukempuBeneHHass nuurtara [5] B Kakoil-To cTeneHu
OOBSICHSIET NMPUYMHBI co3aaBlueilics curyanuu. [Iponuto Gonpme 10-m eT ¢ MOMeHTa Havasa
pepopm B LIAP. «OT0 o4yeHb HEOOJBLIOW MPOMEXKYTOK BPEMEHU NPUMEHUTENbHO K BOAHOMN
nonuTHke U pykoBonctBy Bojoil: CLIA nmonagobuinock moutu 200 neT, yTOObl OKOHYATEIBHO
BHEJIPUTH B CBOIO CUCTEMY PYKOBOJACTBA BOJOM 3JIEMEHTHI, CBA3aHHbIE C MAPTHEPCKUM YUaCTHEM
... OmbBIT pa3BUTBHIX CTpaH B cdepe ynpaBleHUs BOAOH (OpMHUpPOBAJCS M HAKAIJIUBAJICS B
TEYeHHEe MHOTHUX JIeT, JlaXe BEKOB, KOTJa KakJ0€ OuYepeJHO€ MEpOINpPHUATHS IMOBOAMIOCH B
3aBUCUMOCTH OT KOHKPETHBIX TpeOOBaHHMI BpeMeHH. Pa3BHBaromipecsi CTaHbl CTAJKHBAIOTCS
00HO8peMeHHO C TAKUMHU K€ HACYIIHBIMU MPOOIeMaMH, HO OHU JIMIIEHbBI «POCKOIIN» peIlaTh UX
MOCTETICHHO, NOC1e008amenbHo TPOBOAS MEpPONPUATHE 33 MEpOnpHusATHeM. BoOaHBI Kpu3uc
TpeOyeT, 4TOOBl CTpaHbl JAeHCTBOBaJM YyXe celyac, MU OHHM HE MOTYT IIO3BOJIUTH cebe
OTKJIAJIbIBaTh JOCTIDKEHUE IIeJIe YCTOWMYMBOTO pa3BUTHUS WM TOCJIEIOBATEIbHO pEIaTh
HaCyIIlHbI€ BOIIPOCHI, KaK 3TO ObUIO B UCTOPUUYECKOM MPOIIIOM»

BriBOABI

1. Bopga sBisgeTcs KaK Y4acTHBIM, TaK M OOIECTBEHHBLIM OjlaroM. OJHAKO Ha JKOJIOTHYECKUE
HY’XJIbl BOJIa BBIAENAETCSA 10 OCTATOYHOMY HNpPHHLMIY. TOJBKO ydacTue OOLIECTBEHHOCTH B
yIpaBJICHUU BOJONOJIbL30BaHUEM B pamkax HMYBP Moxer H3MEHUTb 3Ty CUTyalUI0 H
CITOCOOCTBOBATDH IKOJIOTHUUECKON YCTOMUYUBOCTH APalIbCKOTO PETHOHA.

2. B rocynapctBax I[AP co3manbl omnpeaeneHHble MNPEANOCBUIKM Il  HMCIOJb30BaHUs
PBIHOYHBIX MEXaHHU3MOB TOBBIIIEHUS A(P(PEKTUBHOCTU YIPABIECHUS BOJOMNOJIb30BAHUEM.
OpxHaKo HEMocJieno0BaTeIbHOCTh B MPOBEACHUHN peopM B CEIBCKOM M BOJHOM XO3SHCTBE, a
TaK)K€ IMOCHEHNIHOCTh B OJAHHUX CIydYasX M MEIJIUTEIBbHOCTh B JIPYTHX HE IO3BOJIAIOT HAM
JTOOUTHCS CEPHE3HBIX YCIEXOB B MOBBIIICHUH MPOAYKTUBHOCTH UCIIOIB30BAHUS BOJIBI.

3. B mnHacrosmee Bpemsi (aKTOpOM, JUMUTHPYIOIIUM pa3BUTHE BoOAomoJib30BaHus B [IAP,
ABIAEeTCS JACPUIMUT Y4yacTHUs OOLIECTBEHHOCTH B MPUHATUU pelieHuid. I[lepcrnekTuBbl
NOBBIIEHUS 3()(PEKTUBHOCTH BOAOIOJIB30BAHMS B PErHOHE HEMOCPEACTBEHHO CBSI3aHbI C
TEMIIAMH IIOCTPOEHHUs MPaBOBBIX rocynapctB B lleHTpanbHOil Asum. B yacTHOCTH 3TO
CBA3aHO C T€M, HacKoJbKO MHTeHCUBHO OBII, Bkirodas koomepaTuBbl, OyJyT CTAaHOBHUTHCS
JEMOKPAaTUYECKUMHU OpTaHMU3alsIMu Ode-gpakmo, a Takke c nepexonom k HNYBP, npu
KOTOpPOM HpelyCMaTpUBAETCS CO3/laHHE OOILECTBEHHbIX KOMMTETOB, Y4YacTBYIOIIUX B
MPUHATUY NPUHLIMIHAIBHBIX PEIIEHUH MO YIIPaBIECHUIO BOJOIIOIb30BAHUEM.
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VK 631.15:33

NOBbIWEHUE 3KOVHOMI/I‘-IECKOI7I OPDPEKTUBHOCTU
CEJIbCKOXO3ANCTBEHHOIO NPOU3BOACTBA
B ®EPMEPCKUX XO3ANCTBAX

Mup3aea M.C., llagmanoBa C.T., 3auposa H.H., Beprazos M.
(TUNM)

OObexkTaMu HW3y4deHHUs SBISUIHCH (epmepckue xozsictBa (DX), pacmosioxkeHHbIE Ha
TEPPUTOPUHU IIHpKaTHOTO Xo3sicTBa «Typon» Kubpaiickoro paiiona TamkeHTckoi oOnacTu u
MOJIB3YIOLUECS /JI1 OPOILEHMS] CBOMX IOJIEW OJHUM BHYTPUXO3SMCTBEHHBIM HPPHUTALIMOHHBIM
kaHanoM. Taxoil BbiOOp DX 00BsCHSAETCS TeM, YTO NPHU CO3JaHUU B pailoHe Accouuanuu
BOJIOTIOJIb30BATENE yCIOBHUS JIOCTAaBKM OPOCHUTENIBHOW BOABI Ha MOJISI OyIyT OJWHAKOBBI NS
Bcex (pepmepoB.

MecTHOCTP XO034MCTB B OCHOBHOM XoinmucTas. [louBa mpencTaBieHa cepo3EeMOM.
CenbCKOXO3SIICTBEHHBIE NPENUPUATUS - PACTCHUEBOAYECKOTO HampasiieHHs. 3eman DX
3acoJieHbl B cpeiHel creneHu. OpouieHne Ha 3TUX 3eMJIIX UMEET crienupuuHble npodnemsl. 13-
3a COKpalleHUs [JOCTYNHBIX BOJHBIX pECypCcOB, IOCTYNAIOIIMX B JTy 30HY, XO3sICTBa
UCIBITBIBAIOT HeJNOCTady opocutenbHOi BoAbl. [lomuB B ®X mnpousBoautcs mo 0Oopo3nam.
Tpetbs yacth 3emens ®X «Mynmom-/» u «Iprames-T» HAXOAUTCSA TOJ BBHICOKOBOILTHBIMH
AIEKTPONEPEIaTOYHBIMI  JIMHUSMH, YTO OCO0O OMacHO TMpPH BBIPANIMBAHUU KYJIBTYp C
HCI0JIb30BaHUEM OOPO3KOBOTO MOJIUBA.

depMmepbl HE HWMEIOT CBOCH TEXHUKM W IS OOpabOTKM TIOYBBI €€ apeHIYIOT.
CoBpeMeHHBIE TEXHOJOTWH, YJY4YIIAIOUIME COCTOSHUE TIO4YBBI, (epmepaMu TOYTH He
ucnons3yiorcs. Tonsko B ®X «Myngom-JI» Ha maomamu 0,5 ra HCIOIB3yeTcs ceBOOGOPOT C
BBbIpALIMBAaHUEM KYJIbTYpPBI ()aCOJIM U MOJYUYEHHUEM JBYX YPOKAEB B TOJ.

HccnenoBaTenbckue padOThl Ha ydacTKax ObUIM HAmpaBJi€Hbl HA M3y4YEHHE COCTOSIHUS
(bepMepcKoro NPoU3BOACTBA C LENbIO AaTh €My SKOHOMHUYECKYIO OLIEHKY U ONpEeNeIuTh Haluuue
TEXHOJIOTHI U METO/0B YIIPaBJICHUS.

C noMouip1o crienuaJlbHOM aHKEThI, COCTABICHHOM I JAHHOTO UCCIIE0BaHNUs, IPOBEICH
OTNpOC OTBETCTBEHHBIX Jtozeil 3-x O X paitona. [1o pe3ynbTaTaMm MoJieBbIX BBIE30B OCYIIECTBIICH
aHalMu3  JAeATeNbHOCTH  (epMmepoB. DepMepckoe MPOU3BOJACTBO  aHAJIMU3MPOBAIOCH IO
MOKa3aTelsIM SKOHOMUYECKOU 3¢ dexTuBHOCTH BO3/IEJIbIBAHUS Pa3IUYHBIX
CEIIbCKOXO03MCTBEHHBIX KyIbTYyp 3a 2004 ro.
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VY CTaHOBIEHO, YTO Ha YPOBEHb JOXOAHOCTH (DepMEpOB B NEPBYIO OYEpEAb OKA3bIBAIOT
BIUSHUSA  IPOU3BOJACTBEHHBbIE 3aTparbl. Jlnsg  ompeneneHuss CTENEHW UX  BIUSHUSA
IMPOU3BOACTBCHHLIC 3aTpaThbl aHAJIU3UPOBAIUCH IO BUIAAM KYJIbBTYP, KOTOPBLIC BBIpAOIMBAIOTCA
BceMHU (pepmepamMu Ha BBIOPaHHOM yuacTke. Tak Kak MIIEHMIA BbIpAIlUBAETCA Y ABYX (epMepOB.
B tabn.1 npuBoasTCcs pe3ynbTaThl aHAJIW3a MO 3TOU KYJIbTYpE.

Tabauna 1. CTpykTypa pacxoA0B MPH BO3JEIBIBAHUN 03UMOM MIIICHUIIBI

depMepcKoe X035IUCTBO
CraThs pacxonoB .
«Oprames-T» «Mynpom-»

O6paboTKa MOYBHI 22 29
Pecypchl 23 13
[Ipumenenne ynoOpeHni 1 XUMHKATOB 26 36
Yo6opka yposkasi, OUNCTKA ¥ TIOTPY3Ka 21 11
Pyunoit Tpyn 1 3
Opomienue 3 6
Hanoru 3 4
Bcero 3atpar 100 100
PenrtabenbHOCTD, % 12 70
CebecTouMOCTh, CyM/KT 85,06 69,51
Uucteit noxon ¢ 1 ra, cym 37555,5 311400,81
YpoxaifHOCTb, 11/Ta 42 43

B cTpykType pacxoqoB HauOONBIIMK YIENbHBIA BEC 3aHUMAIOT PacXo/bl Ha MPUMEHEHHUE
yI0OpeHNH M XMMHUKATOB, 3aTE€M Ha 0O0pabOTKY MOYBHI, pecypchl (cemMeHa) M yOOpKy-Iorpy3Ky
ypoxasi.

Tabnuna 2.CTpyKTypa pacXoA0B IPU BO3/eJIbIBAaHUU (acosu

Cratbs pacxooB %
O6paboTka MOYBEI 22
Pecypchl 8
[Ipumenenne ynoOpeHnii 1 XUMHKATOB 5
YOopka ypoxas, O4UCTKa U OTPY3Ka 20
PyuHol Tpy R 24
OpomnieHue 17
Hanoru 4
Bcero 3atpar 100
PenrabenpHOCTD, % 93
UucTelil toxon Ha 1 ra, cym 301 890
CebecTouMOCTh, CyM/KT 129,24

OTO CBHUACTENBCTBYET O TOM, UYTO B XO3SHMCTBaX MPUMEHSIOTCS BBICOKO3aTPATHBIC
TEXHOJIOTUH, HampuMmep, TiayOokas o0paboTka TIOYBBI C NPUMEHEHHEM OPTraHUYEeCKHX H
XUMHYECKNX ynoOpeHuid. Takas jxe KapTUHa HaAOMIOJAeTCsS M B OTHOUICHHH JIPYTHUX KYJIBTYP.
Opnaxo npu Bo3JenbIBaHuU (acosid CTPYKTypa 3aTpat uHas (Tadi.2).

-293-



W3 pe3ynbTaToB BUJHO, YTO BO3/eNbIBaHHE (paconn oOecreunBaeT TaKue K€ JOXOJIbI, KaK
U BO3JEJIbIBAHUE KYKypy3bl M miIeHunbl. Kpome Toro, u3BectHo, 4yto 000OBBIE KYJIbTYpPHI
MOBBIIAIOT TUIONOPOJME TMOYBHI, obOoramas ee a30TOM, M YyBEIHYMBAIOT 3PPEKTHUBHOCTH
UCII0JIb30BaHMs BOJHBIX pecypcoB. [losToMy yBenndeHue B X03siCTBaxX Mo moja 6000BbIe
KyJbTYpBI, TaKMe Kak Malll, HYT, COs, MOXET JaTh IBOMHOW >(QeKT: CHU3UT 3aTpaTbl Ha
yA00pEeHUs U MOBBICUT JOXO0.bI epMeEpOB.

AHanu3 T1OKa3bIBaeT, YTO PACCMOTPEHHbIE XO3SICTBA, HECMOTPS Ha MMEIOLIUECs
npo6nemsl, 2004 roa 3aKOHUUIHU C TPUOBLIBIO.

YK 631.67.03 + 502.654

MYTU COKPALLEHUA CBPOCA 3AIrPA3HEHHbLIX BO B PEKU U
BO3MOXHOCTb NOJTHOMO OBECMNEYEHUSA BEFETALMOHHbBIX
NONMBOB OTKAYUBAEMbIMU BOOAMU BEPTUKAINIBHOIO
OPEHAXA B XO3AUCTBAX ®EPFAHCKOW OBJIACTU

Mupxacuiosa 3.K.
(CAHMUPU um. B.JI. Kypuna)

Kak u3BecTHO, MOJUB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP B 30HE OPOLIAEMOT0 3€MJIeACIIHS
V30ekucTtaHa CcOmpoBOXAaeTcss  (GopMuUpoBaHHEM  OOJBIIOTO  KOJWYECTBA  BO3BPATHBIX
KoJuieKTopHO-ApeHaxHbIX Boa (K/B). Ilpu cymectBytoniem neduuuTe BOJHBIX PECYpPCOB 3THU
BOJbI SIBJISIOTCS €AMHCTBEHHBIM JOTOJHUTEIbHBIM HCTOYHUKOM OPOCHUTENbHOW BOJbl. B
pecnybiuke exerogHo ¢opmupyercs 15-20 km® KJIB, u3 kotopeix 4-6 kM® (10 30 %)
cOpachiBaeTcs B peKy, 13 km® (65 %) OTBOAMTCS B MOHIKEHHS, 00pasys MECTHBIE BOZOEMBI. M3-
32 TOBBIIMICHHOW MHWHEpAIM3alMd 3THX BOJ BOJHBIE HCTOYHUKH 3arpsi3Hsiorcs. U3 oOmiero
obbema KJ/IB Bonpl ¢ MuHepanuzamueid 10 2 /1 COCTaBISAIOT OKOJO 8,2 KM3, o 3 r/1 - OKOJIO
42 kM, ¢ MUHepaau3anueil cBeie 3 1/11, 3a4acTyro gocruraromeit 10 r/m u Gonee, - okoJio
7,6 kM® B roz. B 3aBucHMOCTH OT MHHEpAIU3alU1 U3MEHSETCS U TOKCUYHOCTh COJIEH, B COCTaBE
KOTOPBIX MPUCYTCTBYIOT COJU XJIOpA, HATPUS U 3arpsi3HAIONINE BeIEeCTBA — (EHONBI U
Herenponyktel. C yBenumueHueM MuHepanu3zanuu 10 16-20 r/m copepkaHWe TOKCHYHBIX
BEILIECTB B CyMME COJIEH JpeHa)XHbIX BOJ MOBhIIaeTcs 10 50 % ot ux o01iero cocrasa.

B pesynasrare cOpoca KB B peky yXynmaercs KadecTBO PEYHOW BOJBI Kak IO
MOKa3aTeo o0IIell MUHepanu3aluu, Tak U M0 OTAEIbHOMY cocTaBy colieil. COpoc 3TUX BOJ B
peKy U HEOOOCHOBAaHHBII HUX OTBOJl B MECTHBIE€ TMOHMKEHHMSI CTal OCHOBHBIM (aKTOpPOM
IKOJIOTHYECKOTo OefcTBUs B OacceitHe Apanbckoro Mopsi. Ecnu He IpUHSATH KapAWHAIBHBIX MEp
[0 COKpAIlleHHI0 cOpoca BO3BPATHBIX BOJA B PEKy U pPalMOHAIbHOMY HCIOJIb30BAHUIO BOJHBIX
pecypcoB, TO Mbl OKaKeMCs TMepe]l MEPCHEeKTUBOM IMOJHOrO0 HCTOLIEHHS ApPaibCKOTO MOpH,
3arps3HEHus peuyHbIXx BoA Amynapbu U CelpJapbu, BbIXOJAa M3 CEIbX03000pOTa OpOIIaeMBIX
3eMellb peTUoHa.

HemanoBaxkHoe 3HaueHHE B PEIICHUU BOIPOCOB PAIMOHAIBHOTO MCIOJIH30BaHUS BOJIHBIX
PECYpCOB U COKpalleHWU cOpoca B PEKy 3arpsA3HEHHBIX BOJ 3aHMMAaeT KCIOJb30BaHUE Ha
opomienue K/IB mo Mecty ux nepBuyHOro (GopMHpOBaHHS M NPUMEHEHUE BOJOCOEpPETaIINX
TeXHOJIOTHH. BO3MOXHBIE TyTH pEIICHHs D3TOr0 BOMPOCAa OMPEACNSIOTCS METOJaMU U
XapaKTEePOM MEPOIPHUITHH, BBIMIOTHIACMBIX B PA3TMIHBIX PETHOHAX PECITyOJIUKH.

Pa3paboTka M oOCyIeCTBIEHHE KOMIUIEKCAa MEpPONPHUATHUH MO COKpalleHuIo cOpoca
3arpsiI3HEHHBIX BOJ B PEKU JOJDKHBI ObITH HANIPABIICHBI HA PEIICHUE TPEX OCHOBHBIX 3a7a4:

- ICTI0JIb30BATh Ha OpOIIeHHEe BO3MOXHBIN 00beM K/[B;
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—cokpatuth cOpoc KJ/IB ¢ monelr opomeHuss B peKHM IyTEM HPUMEHEHHUS
BoZ0cOeperaronux eXHoJ0Tui mpu 00pO3AKOBOM criocole MoIuBa;

— UCKJIIOUUTH COPOC B IPEHAKHYIO CETh OTKAYUBAEMBIX MPECHBIX MOJ3EMHBIX BOJI.

BereranroHHble MOJMBBI Ha OTAENBHBIX YdacTKaxX XO3SHUCTB MOTYT OBITh MOJTHOCTHIO
oOecreueHbl OTKAYMBACMBIMH MPECHBIMU BojaMu. Hanboliee mepCrneKTUBHBIMU ISl THX Teei
MOTYT CIyXHUTh X03silicTBa KyBuHCKOTO, PHIITAaHCKOTO M ANTHIAPBIKCKOTO pailoHOB DepraHckon
00J1acTH, TAe COCPEIOTOUYCHO IOCTATOYHOE KOJIMYECTBO CKBAXKHMH BEPTUKAIBHOTO JpPEHaXKa CO
cpenaum nedutom a0 40-50 1/c m ¢ MUHepanu3aluMell MOJ3eMHBIX BOJ, HE MpeBbIatonie 1-
1,5 r/n (puc.1).

18000
16000 -
14000 -
12000 -
8100007
S _
£ 8000 -
6000
4000 +
e m
0 [ ]
0-1r/n 1-3r/n 3-5r/n 5-10r/n
O orruapux
M bemapuxk
O Pumton

Puc.1. Ilnomane 3aneranus MUHEPAIM30BAHHBIX TPYHTOBBIX BOJ B HEKOTOPBIX pailoHaxX
®epraunckoit obmactu (2003r.).

[lepeBos BereTalMOHHBIX IMOJMBOB Ha IMOJIHOE OOECIeueHNEe OTKAaYMBAEMBIMH BOIAMH C
y4eTOM THUJIPOTEOJIOTOMETNOPATUBHBIX YCIOBUN OTAENbHBIX pailoHOB DepraHckoil obnactu
BO3MOYKEH MPH YCIOBUU PELIECHHUS CIEAYIOIINX BOIPOCOB:

- BBISIBJICHUS 30H C TOPU30HTAMU IMPECHBIX MOJA3EMHBIX BOJ B YCIOBUSX CYIIECTBYIOIIECH
CHUCTEMBbI CKBaXXUH BEPTUKAJIBHOTO JAPEHAKA;

- onpeneneHuss (aKTHYECKOTO JeOuTa CKBaXXMH BEPTUKAIBHOTO JpeHa)xa IO 30HaM
MIPECHBIX TOPU3OHTOB MOA3EMHBIX BOJ;

- BBIJICJICHUSI KOHKPETHBIX XO34ICTB W IUIOIIAAEH, TIJ€ MOXHO MCIOIb30BaTh IS
BEre€TAallMOHHBIX IOJMBOB OTKAaYMBAaeMble BOJABl M3 HUMEIOIIUXCA CKBaXHMH BEPTUKAJIBHOIO
JIPEHAXKA;

- OLICHKH MEJIMOPATUBHOI'O COCTOSIHUSI OpOILIAEeMbIX IIIOIIAJeld Y4YaCcTKOB KOHKPETHBIX
XO3SHCTB;

- OLIEHKH TEXHUYECKOI'0 COCTOSIHUS CKBAKUH BEPTUKAJIBHOIO JpEHAXKa;

- pa3paboTKH A OTACIBHBIX XO3UCTB TEXHOJOTHUI BEreTaI[MOHHBIX MOJIUBOB
OTKaYMBAaEMBIMH BOJIAMH BEPTUKAJIBHOIO JIPEHAXkA.

B Hacrosmee BpeMss OCTPO CTOUT BOINPOC, CBA3AHHBIM C MOATOIUIEHUEM OPOLIAEMBIX
3eMellb U HaceJeHHBbIX NYHKTOB depranckoil obnactu. [IpuunmHOil moaTOmIEHUS SBISETCS
YBEJIMYCHUE TUIOMIACH 3eMelb ¢ 3ajeraHueM ypoBHs TpyHTOBBIX Boa (YI'B) ot 0 mo 1,5 m: B
1985 1. - no 25288 ra, 1995 r. - 1o 31701 ra, 2002 r. - no 38296 ra.
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MenuopatuBHo-HeOnaronoayunsiMu 1o YI'B sBastores 49,3 thic.ra unu 14 % Bceit
IUTOIIAN OpOIIAeMBbIX 3eMenb. HauOonblime Takue IMiIoNIagu NMPUXOAATCsS Ha paiioHsl Kysa
(17 %), Hanrapa (48 %), Pumran (30 %), Axyu6abaeB (12 %), barman (20 %) u Yukynpuk
(34 %) (puc.2).

Puc 2. U3smenenus YI'B no ronam B AntslapeikckoM, baraanckom u Pumranckom paiioHax.

1980r 19851 1990r 1995r 1996r 1999r 2000r 2001r

1,5 1 \
s AV/V
—

T e

2,5

—e— PuwitaH
—— AnTblapblik
barpapn

[Tonremy VYI'B cnocoOCTByeT Takke OpOIICHHWE AaIbIPHBIX M MPEATOPHBIX 3€MeEb
®depranckoii obnacTu. B pe3ynbTaTe HHTEHCUBHOT'O UX OCBOCHHS, 0COOEHHO ByprananHCKOTo
maccuBa Kwipreisckoit PecnyGnuku mmomaneto 34 Teic. ra, pacmnosioxkeHHoro Ha 200-250 m
BBILIE OpOLIAaEMBbIX 3eMenb Pumranckoro, barmaackoro u  AJTBIApBIKCKOIO pPaiiOHOB,
MEJIIMOPAaTUBHOE COCTOSIHME OTHX 3€MeJb, a TakKe TEPPUTOPUN HKUJIBIX IOCEIKOB H
MpUycacOHBIX X035HUCTB 3HAUUTEIBHO YXYIIIWIOCh. Perenne ykazaHHOH MpoOieMbl BO3MOKHO
TOJIBKO ITyTEM PACHIUPEHUS CETH CKBAXMH BEPTUKAIBHOTO JpeHaXka, Ojiarogaps 4emy oO0beM
OTKAYMBAEMbIX M3 CKBAXXUH BOJ YBEJIUYHUTCS, a CaMU BOJABI MOTYT OBITh yTHUJIM3UPOBAHBI IO
MecTy (OpMHUPOBAHUS [JII OPOIICHUS CEIbCKOXO3SMCTBEHHBIX KyJIbTYyp 0e3 cOpoca B
KOJUJIEKTOPHO-APEHAXHYIO CETh.

Pe3ynpTaThl MHOTOJIETHUX HCCIEIOBAHUN KOJTUYECTBEHHOIO M KAYECTBEHHOT'O COCTABOB
BOJl, OTKAYMBAEMbIX U3 CKBAXXUH BEPTHKAJIBHOTO JpEHaXka, MOKa3ajau, YTO U3 X 00IIero oobema
361 muH. M° (wm 88 %) cOpachIBAacTCS B OTKPHITYI0 KOJICKTOPHO-IPCHAXHYIO ceth, 12 %
WCIIOJb3yeTCs Ha opolieHue. MuHepanuzauus 3Tux Boxa konebrnercs ot 0,88 mgo 2,2 r/a mo
mioTHOMY octatky u oT 0,05 mo 0,17 1/i1 mo xiopy. Bce 3T BOJIbI, 11O OLIEHKE TMPHUTOJHOCTH HA
OpOILLIEHUE, OTHOCATCS K YJOBJIETBOPUTEIbHBIM M BIIOJHE MPUTOAHBI JJIs MCIOJb30BAHUS Ha
CENbCKOXO03AMCTBEHHBIE HYXIbl @DepraHckoil o0sacTH. AHaIN3 MHOTOJETHHX PE3yJIbTAaTOB
MOATBEPKAAET 11e1eCO00pa3HOCTh MCIOJIb30BAHUS OTKAUYUBAEMBIX U3 CKBKHH BEPTHKAIBLHOTO
JIpeHa)ka BOJ| C MPUEMIIEMO MUHEpAIU3AIMEN I TIOJIMBA CEIbCKOXO35UCTBEHHBIX KYJIbTYp 0€3
cmemuBanus ux ¢ KJIB, 4TO MO3BOMUT COKOHOMHUTH OPOCUTEIBHYIO BOAY, COKpPaTUTh cOpocC
BO3BPATHBIX BOJI B PEKU H YJIYUIIUTh MEJIMOPATUBHOE COCTOSIHUE 3€MEIIb.
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HATYPHBIE ONMPEAENEHUS KOQ®PPULIMEHTA LULEPOXOBATOCTHU
COCTABHbIX YACTEW NEPUMETPA PYCIJIA KAHAJIA C
NUCMOJNIb3OBAHUEM U30TAXU CKOPOCTEN

Mycun K.A.
(Tapa3zckwuii rocynapctBeHHbIl yHUBepcuTeT uM. M.X. JlynaTtn)

JUts TOYHOrO yueTa BOJBI NPHU BHINOJHEHUHU IJIaHA BOA0OOecreueHus: OOJIBIIYIO POJIb
UrpaeT NporHo3MpoOBaHUE IMPOIYCKHOM CIOCOOHOCTH pycila KaHaja Ha BCEM €ro MPOTSHKEHHUH C
Y4ETOM pa3sHOPOJHOM IIEpOXOBAaTOCTHM IO CMOYEHHOMY IepuMerpy. ONBIT 3KCILTyaTaluu
KAaHAJIOB MTOKAa3bIBAET, YTO MX MPOIMYCKHAsI CHOCOOHOCTh CO BPEMEHEM 3HAUUTEIbHO U3MEHAETCS,
YTO CBSI3aHO, MPEXKIE BCEro, ¢ oOuieil aedopmaiueil MonepeyHoro CEYeHus, 3apacTaHueM MU
KpPEIUIEHHEM OTKOCOB IIPH UX PEKOHCTPYKIMHM M E€CTECTBEHHOW OTMOCTKOM OHA KaHana. Jlus
OLICHKM pACUYETHOW TMPOMYCKHON CIIOCOOHOCTH pyclla TaKUX KaHaJOB HEOOXOJUMO 3HATh
HaTypHble 3HaueHus kodddumuenta mepoxoBatoctu (KIII) oTmenbHBIX YacTelt CMOYEHHOTO
nepuMeTpa (JIHa W 3apoCIIMX MJIM KPEIUIEHbIX O0TKOCOB). KoHKpeTHOe 3HaueHue KorpduuueHTa
LIEPOXOBATOCTH M3MEHYMBO, 3aBUCUT OT pAja (PaKTOPOB M MOITOMY HE MOXKET MPUHUMATHCS
IIOCTOSIHHBIM U €AMHCTBEHHBIM JJI1 BCEX 3TAIOB dKCIUlyaTalMu KaHana. [IpoexkTHble 3HaueHuUs
KIII, npuHsATBIE MO CyINECTBYIOUIMM TaOaunaM KilacCU(pUKALUU BOJOTOKOB, IO Mepe
9KCITyaTallud KaHaja OyAyT H3MEHSATHCSA, 4YTO BBI3BIBAET OTKJIOHEHUE €ro MpOIyCKHON
CIIOCOOHOCTH OT MPOEKTHOM. Y CTaHOBJIEHUE (PAKTUYECKOr0 pacxoja KaHaja JJaeT BO3MOXXHOCThb
onpenenuts npuseneHHbld KIII, yunTteiBatomuii B HaTypHbIX ycnoBusax KIII otnensHbIX yacTei
IepuMeTpa pycia.

B3anmopeiicTBre MOTOKA U JI0Ka UMEET Cl0XHYI0 KapTuHy. [IpuBenennsiin KII 3aBucur
oT (hOpMBI pyciia, HAIIOJIHEHUS U LLIEPOXOBATOCTEN JIOXKA U CTEHOK, [10J BO3AECHCTBUEM KOTOPBIX
co3faeTcss KMHeMaTHYecKas CTPYKTypa IOTOKa, (OpMHUpyeTcss CKOPOCTHOE IMoisie (M30Taxa).
OueBugHO, 9TO (OPMHUPOBAHKE MO CKOpocTel BomoToka 3aBucHT OoT KIII cocTaBHBIX wacTei
nepuMerpa pycina. Ilo Halmemy MHEHHIO, TOTOK MOXHO Pa3JeIuTh HAa 30HbI, KaKJas U3 KOTOPBIX
MPUMBIKaeT K OJHOM W3 3aJaHHbIX IIEPOXOBATOCTEN M ONpPEAENIEHHBIM 00pa3oM BIMSET Ha
Ipyryto, T.e. OOJbIIasl NIEPOXOBATOCTh Oy/IET BO3AE€HCTBOBATh Ha OONBINYIO IUIOIIAAb >KUBOIO
ceyeHuss U HaoOOpoT. B pe3ynbTaTe miaHoBO€ M BEPTHKAJIbHOE paclpeleiIeHUuEe CKOPOCTEH Mo
CEYCHUIO 3HAYMTEJIBHO H3MEHSAETCS, M CO3/aeTCsl KWHEMaTHKa JABWXKEHUSA, IpPU KOTOPOH
BO3MOXKEH MPONYCK MMHHUMAJIbHOTO pacxoja, Kak JTO T[OKa3aHO B TEOPETUUYECKUX
HCCIEOBAaHUAX MTOCTYJIaTa 0 MUHUMYME pacxoa uiu Makcumyme npuseneHsoro KII [1]

I[lo Teopuu JI. Ilpannrns [2], npu TypOyJE€HTHOM IE€pEeMEUIMBAaHUU KOJUYECTBO
JBHKEHHSI MacChl, IEPEHOCUMON B ITIOTOKE 3a CUET MONEPEYHON IYyJIbCALIMOHHONW COCTABIISIOLIEH
CKOPOCTH, OCTAaeTCsi HEM3MEHHON Ha HekoTopoM nyTd /. IlpuHuMMaeTrcs rumores3a, YTO MOJb
KUIKOCTU MPOXOIAUT 3TO PACCTOSHUE, HE B3aMMOJEHUCTBYsS C IPYTMMHM MOJSIMH M COXpaHss
IIOCTOSIHHBIM CBOE€ OCPEIHEHHOE KOJIMYECTBO JBHIKECHHUS.

OO11ee kacaTenbHOE HANPSKEHHUE NTPU TYPOYJICHTHOM PEXUME JIBUKEHUS PABHO:

r=7 +7,, (1)
rje 7 - o0llee KacaTelIbHOE HANIPSHKEHUE B TypOYJIEHTHOM MOTOKE,
7, - BA3KOCTHOE HalpspKeHue 1o Teopuu HeroToHa,

7, - KacaTelIbHOE HAIIPSKEHUE, TOSBIIAIOIIEECS BCIEICTBUE TypOyJIEHTHOM MyIbcaluy,
[Ipu packpbITHH IO BEILIECTBEHHBIM YjieHaM ypaBHeHUe (1) mpumet BU:
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2
iy o 4 2)
dz dz

T=u

[Ipu pa3BuTOM TypOYJIEHTHOM JBMKEHMM BTOPOW YJIEH B 3aBUCUMOCTHU (2) CYLIECTBEHHO
00JbIIe, YeM MEPBbIH, U MOATOMY YJICHOM udu, / dz MOXHO npeHeOpeyb, Toraa:

2 3
(i, 3)
dz
Pa3nenuB 06e yacTu ypaBHeHus (3) Ha o U U3BJEKas KOPEHb U3 KBaJpaTa, IMEEeM:

izldﬁx 4)
Yo, dz
T

rae . [— =0 - TMHAMUYeCKasi CKOPOCTh MOTOKA,
Yo,

[ - nnuHa NyTH nepemMemuBanus, [ = Nz ;
N - noctosinnas Kapmana, N =0,4;
Z - pacCTOSIHME JaHHOW TOYKU OT CTEHKH 0 HOpMAaJH.

WnTterpupoBanue 3aBUCUMOCTH (4) TPUBOAUT K TMOJYYCHHIO OOIIEU3BECTHOM
3aKOHOMEPHOCTU paCIHpesielieHUus] CKOpOCTeH Ha BEpTUKAIAX B BUAE Jorapupmuueckon
(Huxypanze-Slcmynaa) win moka3aTenbHONH (QyHkumii. Ecnu paznenuts CTBOp Ha MHOXKECTBO
BEPTHKAJICH, MOKHO IMMOCTPOUTH MO 3aJaHHOMY NMPOdIITIO TToJIe CKOpOCTel B m30Taxax. M3oraxa
B 3aBHCHUMOCTH OT ()OpPMBI MONEPEYHOTO0 CEYCHHS] MMEET CIOKHBIM BuI. [IocTpouTh ee MOXKHO
IU1s1 TOOBIX pycen. [l eCTECTBEHHBIX IOTOKOB OCTPOEHUE U30TaXH JIydllle BCEro MPOU3BOAUTH
Ha OCHOBE COOTBETCTBYIOIUX MPSAMBIX HATYPHBIX U3MEPEHUH.

OOmee ypaBHeHue aBmxkeHHs HaBbe-CTOKca ydMTHIBA€T MOCTOSIHHBIE HAIPSDKEHUS IO
KOOPJIMHATHBIM OCSIM U CTPOTO JOKa3bIBACT, YTO B JIIOOOH TOUKE MOTOKA BS3KOM KHIKOCTHU
KacaTelbHbIE HAINPSDOKEHHs Ha B3aUMHO IEPIECHIMKYJIAPHBIX IIOINAAKaX, HAIpPaBICHHBIC I10
HOpPMaJIM K JIMHUM NEPECEUEHUs] 3TUX IJIOWIAN0K, paBHbI Apyr npyry. CiaenoBaTenbHO, JUHUU
BIIMSHUS OTJEJBHBIX YacTel JI0’ka BOJOTOKA C Pa3IM4YHON IIEpOXOBATOCThIO Ha (POPMUPOBAHUE
KMHEMaTUKH IOTOKa HEO0OXOJMMO TMpOBOJIUTH IO HOpMalIM K KacaTelbHOW B HauOoisee
XapaKTepHbIX To4ykax u3ruba uzoraxu. CoequHsAs TOYKM M3ruda M30TaxH MEXIy coOOd M ¢
TOYKON M3MEHEHUS LIEPOXOBATOCTH, HAXOJUM 30HY BIMSHMS OTIEIBHBIX IIEPOXOBATOCTEH Ha
KHHEMaTUKy noToka [3].

IlocTpouB  M30Taxu  CKOpOCTEH  AJd  PacyeTHOro  IONEPEYHOro  CEYEHMH,
IJIJAHUMETPUPOBAHUEM  OINpejessieM  IUIOMaAu  BIMAHMS  OTACHIBHBIX  IIEPOXOBATOCTEU
W), Wy, O,..0 ;.

=1, =pl

Ha ocHoBe anamutmueckoro pemeHuss [1] OBLIO  yCTAaHOBJIEHO COOTHOIIECHUE
OJITHOMMECHHBIX BEJIUYHH:

2/3
n_(zo ©)
n, X1 @,

2/3
m_(zo (©)
ny Xo s
2/3 7
My _| X @Pna )
ny X @Op
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Hanee onpenensem n,,n,,n;,...n,;, Kak QyHKIUIO OT IePEMEHHBIX:

nl :f(//{)l])Zz""//{Haa):a)laa)za"'a)ﬂfl)7
n, :§(;{,Zl,;(2,...;(n,a),a)l,a)z,...a)n_l),

n, = i;(;(,;(l,;(2,...)(H,a),a)l,a)z,...a)n_l) )

Pemaem 3aBucumoctu (5), (6) u (7) OTHOCUTEIBHO 7, :

32 _ X2 W1 31
= ny,
X1 @,

32 _ X2 W3 3
Jr==—n, ...
Z3 a)2

32 _ X2 O 32
=22 —pe.

b 2
Xn @O

[MoacraBnsis 3aBucumoctu (8), (9) u (10) B popmyny npusenennoro KIII:

2/3
Xi 32, KXo 32, X3 312 X 32
nyp —(—nl + 520 + 520+ + 2y ,

y4 y4 y4 y4
HOJTYy4HM
[0 [0 (0] (0]
n%fzgznfz-—L+l+—iwa“+—ﬂ—::ll——nyz
@, @, @, X 0,
WM
2/3
Xy @
. =[__J "
X @,
Orcrona

2/3
| X @,

n, = Npp
X, @O

(8)

)

(10)

(11)

(12)

B 3aBucumoctu (8), (9) m (10) nmoacraBum 3HaueHue n, u3 ¢Gopmyusl (12), torma

IIOJIy4uM OKOHYaTenbHbie Beauuunsl KU1 #n,,,n,,..n,, :
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2/3 (15)

X Op
— | Npp-

Xn @

ng =

[Ipennaraemast MeToJMKa pacueTa IO3BOJSAET OLIEHUTh NPUBEACHHBIM KO3(QPULHEHT
HIEPOXOBATOCTH IIPU /1 COCTABHBIX IIEPOXOBATOCTSX I10 JIOKY Pycia BOJOTOKA.

Ha npakTtuke yacTto BCTpedaroTCs KaHaJlbl € JABYMS WJIM TpEeMs COCTaBHBIMHU
HIEPOXOBATOCTAMHU IO nepumMerpy. [loaToMy s mpOBEPKH ITOCTOBEPHOCTH ITaHHOW METOAMKHU
MBI pAacCCMOTpENM TaKHWE Yy4acTKM bosbmoro AJIMAaTHHCKOIO KaHana, JIEBOM BETKH
I'eoprueBckoro MarucTpajbHOrO KaHajlla M IpaBOM BETKM K. YMpKEIIM U CONOCTaBUIN
pacuetHble 3HaueHus KIII oTkocoB 1 JHaA KaHala ¢ U3MEPEHHBIMU 3HAUCHUSIMU (Tabnuua).

XapaKTEpUCTUKU BOJOTOKOB.

1. bonpmoit Anmatunckuii kaHan (IIK 403). Kanan noctpoeH B mpocalo4HOM CYTJIMHKE,
4acTb OTKOCOB YKpEIJIEHAa TOPHOH Meno4blo ¢ HanuuueM OyJbDKHMKA M BaldyHa. PacueTHsle
3nagenus KI: 7n,=0,030 (ropras Menoub ¢ HamuuueM OyJbDKHHKA M BailyHa); n,=0,020

(cyrnuHOK npocanoussiif); 7,=0,030 (ropHast Me104b ¢ HaNU4YUEM OYyJIBDKHHMKA U BaTyHA).

2. JleBas BeTka ['eopruesckoro maructpanbHoro kasana (I1IK91+50, I1K114, ITK125+50).
Otkochl KaHalla 3apociu KambilioM ryctotoit 400-500 mTyk Ha 1M2, BeicoTor 2,0-4,0M,
nuametpom crebns 0,3-2,0 cm. lupuna 3apocieii yactu 6eperos - ot 1,5 10 3,0 M. PacuetHsie
3"auenus KUI: »n, = 0,0590 (xambim); n, = 0,0225 (necuyano-rpaBenucTsiil rpyHT); 1y, = 0,0590

(kampIr).

3. IlpaBas Berka k.Yupkeitnu (I1K20). IlpaBwiii Oeper KaHama 3aKperuieH
KeIe300€TOHHBIMU SYEUCThIMM TUIMTaMH 3X2M, JIEBbI Oeper U THO HE HMEIOT KpeIIeHHUS.
Pacuernsie 3nauenust KII: n, = 0,0200 (cyrmunku), n, = 0,0260 (sueuctsie xkene300€TOHHBIE

TLJTATBHI).

Pacnpenenenne mpoaoiabHBIX CKOPOCTEH IMOTOKAa B M30Taxax ITOKa3aHo Ha pwuc. 1,2,3.
Pacuernbie 3Hauenuss KIII oraenpHbIX uyacTed pycia IO NMEpUMETpPYy HPHUHATHI HAa OCHOBE
BU3YaJIbHOTO OCMOTpa Jioka kaHanmoB u Tabmumsl B.T. Yoy [4]. ComocTaBieHne pacdyeTHBIX
sgauyeHuii KIII oTkocoB u AHa YYaCTKOB KaHAJIOB C UX U3BMCPCHHBIMU 3HAUYCHUSIMU, IPUBCACHHOC
B TabiMile, MOKAa3bIBAE€T XOPOILIYID CXOAUMOCTh. MakKCHMalbHOE OTKJIOHEHHE COCTaBIsET
18,5 %.

BoiBoabl

PaspaboTanHast METOIMKA Ta€T BO3MOKHOCTb:

- pea’bHO OIICHUTh HATypHBIE 3HAaYeHUS KOd(DPUIIMEHTa IIEPOXOBATOCTH OTACIBHBIX
JacTe mepuMeTpa pyciia KaHaja (JTHa ¥ 3apOCIINX WU KPEIJIEHBIX OTKOCOB);

- YCTaHOBUTH IKCIUTYaTAlMOHHYIO MPOMYCKHYIO CIIOCOOHOCTH pyclia KaHAJIOB Ha OCHOBE
HAaTYpPHBIX 3HAaYCHHH KO3 (HUIIMEHTA MIEPOXOBATOCTH OTIEIBHBIX €T0 YacTed M TEeM CaMbIM
MPAaBUJILHO BECTH YUYET BOJbI M BBIMIOJHUTH MJIAHOBOE BOJAOOOECIICUCHUE;

- IPOTHO3UPOBATh U3MEHEHHE MPOMYCKHOW CTIOCOOHOCTH KaHaja OT Hadaja BBOJA €TO B
3KCIUTyaTalHUIo.

JIMTEPATYPA:
1. ITepennuxt [.B. 'mapaBnuka. — M.: DHeproaromusaat, 1984. - C. 590-591.
2. Mycun XK.A., CapcekeeB C.A. Meroauka onpeneneHus Ko3p(UInueHTOB HIepoX0BaTo-
CTeH pyclia U KperyIeHUsl 10 u30TaxaM CKopocTei // BecTHUK cenbckoxo3siicTBeHHON Hayku Ka-
3axcraHa. — 1988. — Ne 6. — C. 74-78.
4 Yoy B.T. I'mgpaBnuka oTKpbeIThIX KaHanoB / [lep. ¢ anrn. nmox pen. A.W. boromosnosa. —
M.: TI'occtpoiinznar, 1969. — 464 c.
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Puc. 1. Pacnpenenenne npogoiabHbIX CKOPOCTEN MOTOKA B M30Taxax (00mbLI0H ATMaTUHCKUIN KaHa
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Puc.2 Pacnpezleneﬁne IMPOAOJIBHBIX CKOpOCTCfI IIOTOKa B U30Taxax (J'IeBaH BCTKa FeopmeBCKoro
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Ta6n1z1ua. CpaBHCHI/Ie PpaCUYCTHBIX 3HAUCHUH KOB(I)(I)I/ILII/IGHTB. MepoOXOBaATOCTH OTKOCOB U JHA KAHAJIOB C U3SMCPCHHLIMU 3HAUCHUAMU

oIl

a)z, o,, w,, W, X X1 X Xs» n)p n, 0”1(“)KJ'I. n, 0’1(“)KJ'I. n; 01(“)KJ'I.
ot M M M M M M M M n A & pAC & pPAct. &
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bonwsmoi Anmatuackuid karan (ITK403)
1. 52,35 5,80 34,61 11,94 28,05 2,06 21,75 4,24 0,0223 0,0294 2,0 0,0201 -0,5 0,0294 2,0
0,0300 00200 0,0300
2. 53,60 6,31 34,85 12,44 28,41 2,24 21,75 4,42 0,0223 0,0292 2,7 0,0200 0,0 0,0292 2,7
0,0300 0,0200 0,0300
3. 36,19 2,97 28,48 4,74 24,95 1,27 21,75 2,03 0,0211 0,0290 33 0,0197 1,5 0,0290 33
0,0300 0,0200 0,0300
4. 37,07 3,41 28,43 5,23 25,35 1,42 21,75 2,18 0,0213 0,0297 1,0 0,0198 1,0 0,0297 1,0
0,0300 0,0200 0,0300
5. 19,36 18,87 19,36 - 18,87 - 18,87 - 0,0201 - - 0,0200 0,0 - -
- 0,0200 -
6. 31,73 1,47 27,62 2,64 23,51 0,63 21,75 1,13 0,0210 0,0303 -1,0 0,0202 -1,0 0,0303 -1,0
0,0300 0,0200 0,0300
7. 48,73 5,12 32,98 10,63 26,98 1,70 21,75 3,53 0,0222 0,0312 -4,0 0,0198 1,0 0,0312 -4,0
0,0300 0,0200 0,0300
8. 52,41 5,84 34,57 12,00 28,08 2,07 21,75 4,26 0,0224 0,0295 1,7 0,0201 -0,5 0,0295 1,7
0,0300 00200 0,0300




[Ipogomxenre TaOIUIIBI

1 | 2 | 3 | 4 | 5 6 7 8 9O [ 10 11 12 | 13 | 14 15 16
JleBas BeTka I'eoprueBckoro marucrpanpnoro kanana (ITK91+50, I1K114, I1K125+50)
1. 16,12 2,71 9,35 4,06 13,10 0,80 11,10 | 1,20 | 0,0280 | 0,0550 | 6,7 0,0218 3,2 0,0550 6,7
0,0590 0,0225 0,0590
2. 14,37 2,43 8,29 3,65 12,85 0,70 11,10 | 1,05 | 0,0280 | 0,0596 -1,0 0,0214 4,9 0,0596 -1,0
0,0590 0,0225 0,0590
3. 18,30 2,96 10,91 4,43 14,12 0,85 12,00 | 1,27 | 0,0290 | 0,0560 5,1 0,0229 -1,8 0,0560 5,1
0,0590 0,0225 0,0590
4. 17,99 2,94 10,65 4,40 13,80 0,72 12,00 | 1,08 | 0,0300 | 0,0640 -8,5 0,0232 -3,1 0,0640 -8,5
0,0590 0,0225 0,0590
5. 13,45 1,74 9,07 2,61 11,85 0,50 10,60 | 0,75 | 0,0260 | 0,0550 6,7 0,0216 4,0 0,0550 6,7
0,0590 0,0225 0,0590
6. 12,09 1,30 8,85 1,94 11,60 0,40 10,60 | 0,60 | 0,0260 | 0,0560 5,1 0,0224 0,5 0,0560 5,1
0,0590 0,0225 0,0590
[TpaBas BeTka kanana Yupkeiinu (I1K20)
1. 13,66 9,52 4,14 - 25,12 | 19,72 5,40 - 0,0222 | 0,0205 | -2,5 | 0,0279 | -7.,3 - -
0,0200 0,0260 -
2. 27,24 17,96 9,28 - 30,56 | 22,76 7,80 - 0,0208 | 0,0192 4,0 0,0252 3,1 - -
0,0200 0,0260 -
3. 34,84 22,44 | 12,40 - 32,83 | 23,84 9,00 - 0,0211 | 0,0195 2,5 0,0251 3,5 - -
0,0200 0,0260 -
4. 48,89 30,25 | 18,64 - 35,10 | 24,90 | 10,00 - 0,0218 0,0199 0,5 0,0265 | -1,9 - -
0,0200 0,0260 -

orn _orn ol Ol ~
Ilpumeuanue: ny,,n." ,n, ,n; - 3HAUEHUS IPUBEICHHOrO KO3()(MHULUEHTA MIEPOXOBATOCTH U KOI(DPUIMEHTA IEPOXOBATOCTU OTIEIbHBIX YacTel

nepruMeTpa pycia
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Brnaxuocts o TBC, % ot 06bema
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