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Crareg MOCBILLEHA QKTYQALHOM TEME CO3-
ACQHMS FEOMHQPOPMALIMOHHBIX CUCTEM AAI TUAPO-
SKOAOMHECKOTO MOHMUTOPUHIA KAK MHCTOYMEHTA
MOAAERXKKM MHCDOPMALIMOHHBIX CUMCTEM Bacceir-
HQ APQOALCKOTO MOPS U OMTUMM3ALIMM MOAEAEM
MY PA3PABOTKE SKOAOMHECKM MOUMEMAEMBbIX PE-
KUMOB IKCMAYATALM TMAPOTEXHMHECKUX COOPY-
XKEHMM. B AQHHOM HAy4HOM PABOTE MPEACTABAEH
OfbIT CO3AQHUS FEOMHOPOPMALIMOHHBIX CHUCTEM C
MCIOAb3OBAHMEM  AUCTAHLIMOHHBIX  METOAOB  ASl
MHQDOPMOLIMOHHOM MOAASXKKM, MM MCCASAOBO-
HUE TEXHMHECKMX MAPAMETOOB MAPOIHELIETUYE-
CKUX U UPPUIALMOHHBIX COOPYXKEHMM HA YPOBHE
6accenHa pekm AMyaapbs v ChipAQPbS. Pe3yAbTa-
Tl PABGOThI MO3BOASIOT OPIraHM30BATE BoAeEe PO-
LIMOHOABHOE  MCIOAb3OBAHME M COXOQHEHWe
3EMEAbHbIX M BOAHBIX PECYPCOB C YCTOMYMBOM IKC-
MAYQTALMM  TMAPOIHEPIETUHECKMX MU UDPUIQLIMOH-
HbIX COOPY>XKEHMI Y36EKMCTAHAQ.

KAtoueBbie  CAOBQ:  MPOEKTMPOBAHME,
TMAPOTEXHMYECKME U  UPPUIALMOHHbIE CO-
OPYXEHMS, reorpago-MHGOOPMALMOHHbIE
CUCTEMBbI, TMAPOIKOAOTUIECKMI MOHMUTOPUHTI.

Beenenne. CesibcKoe M BOLHOE XO3dM-
CcTBO Y30eKMCTaHa B HACTOSIIee BpeMs Ha-
XOJIUTCS B cTaguu KOPEHHOTI'0
pedopmupoBausa. OcyliecTBIAIOTCA 00JIb-
e paboThI II0 PECTPYKTYPUIAIUU 3eMJIe-
BOJOIIOJIL30BAHNS, BHEIPAIOTCA IIPABOBLIE
ACIIEKThI  COOCTBEHHOCTH, (POPMHUPYIOTCS
PBIHOUHBIE CTPYKTYPhI, & TaKKe acCIeKThbI
peanusanyuy ¥ COBITA CEJIbCKOXO3SMCTBEH-
HOU mpoAyKIuu. YUYMCIeHHOCTh HacCeJIeHU
V36ekucrana mnpesbiiaer 30 MHUIMOHOB Ue-
JoBek u Gomee 50 % w3 HUX IPUXOAUTCS
Ha OOJIIO0 CeJbCKOT0 HaceleHume. M3-3a KJju-

The article is devoted the issue of cre-
ating the geoinformation systems for
hydroecological monitoring as a support
tool for information systems in the Aral sea
basin and the optimization models in the
development of environmentally accepta-
ble modes of operation of hydraulic struc-
tures. In this scientific work presents the
experience of works on creation of
geoinformation systems using remote meth-
ods La information support, with a study of
the technical parameters of the hydropow-
er and irrigation facilities on the pool level
of the river Amudarya and Syrdarya. The
results allow to organize a more rational use
and conservation of land and water re-
sources with sustainable exploitation of hy-
dropower and irrigation structures of
Uzbekistan.

Keywords: design, hydraulic
and irrigation  stfructures, geoin-
formation systems, hydroecological

monitoring.

MaTuUecKux yciaoBuii Oosee 90 % Bcex
CeJIbCKOXO03SAMCTBEHHBIX KYJIbTYP, BBIPAIIIH-
BAlOT TOJBKO HPH OPOINeHuu. ATrpapHBIN
cexTop obecmeumBaer moutu 29 % BBII, B
HeM 3aHATO 46 % YMCIeHHOCTH TPYIOCIO-
cobHOro HacejeHus. IlosToMmy OCTpPO CTOHUT
BOIIPOC KCIIOJIb30BAHMS HOBBLIX METOLOB U
reorH(pOPMAIINOHHBIX CHCTEM MJS CBOEB-
PEMEHHOTO  BBISBJIEHHUS CYIIeCTBYIOIIUX
mpobjieM B YCJIOBUSIX KOHKPETHBIX PEruo-
HOB ¥ THUIPOTEXHUYECKUX COOPYIKEHMUI,
YTOOBI IIPOBOAUTH PEKOHCTPYKIIMIO B IIep-
BYIO ouepelb Ha TeX O0BEeKTaxX, Te CPOKU
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aMOPTHU3aIUM TOMOILIN K KOHITY. 31ech Ta-
KiKe OoJIbIlloe 3HaueHue MMeeT ITPOTHO3HU-
poBaHmE 9KOJIOTUUYECKOM cUTyamnuu,
II03BOJISIIOINIEeEe OIPEeNe/JUTh Cpequ O0HEeKTOB
HauboJjiee ciabble 3BeHbs. IlosuTrueckas u
SKOHOMMUECKAS YCTONUYMBOCTL ¥ 30eKMCTaHa
3aBUCUT OT d(PPEKTUBHOTO WCIOJIb30BAHUA
BOAHBLIX PECYPCOB U IOJUTHUKH OKpY:Kaio-
mieii cpenbl. IlosTomy HamboJiee aKTyaJib-
HOM TeMOII WCCJHEJOBAaHUHN  y30€KCKUX
VYEHBIX SBJISETCA HM3yUeHNe T'UIPOTeXHUYe-
CKHMX coopy:keHwmit [1] .

WccrnemoBaHus IOCIeTHUX JIET IIOKa-
3aJIiM, IMOKa3aju, UTO JIAHAIIA(T U DKOJO-
TUYeCKUNl pPeKUM IIOBEPXHOCTHBIX BOJ,
V3bekucrana wmsMeHseTCS I[IOL BJINSHHEM
pusuko-reorpadpuueckux (axTopos (B me-
pBYIO ouepenb KJINMATHYECKMX) KU AHTPO-
TIOTeHHBIX (PAKTOPOB (CeJIbCKOe XO03AMCTBO,
SKCILIyaTallus WPPUTAIMOHHBIX COOpYIKe-
HUH W TPOMBIIJIEHHOCTH). ITO II03BOJIAET
clIeslaTh BBIBOJ O HEOOXOAMMOCTHU IIPOBeEIe-
HUsI HAYYHO-HCCJIEJOBATEILCKUX PabOT II0
BBISIBJICHHIO 3aKOHOMEPHOCTEN WN3MeHEeHMs
JaHAIIA(PTOB U M3MEHEHUS DKOJIOTMUYECKO-
IO pesKMMa IIOBEPXHOCTHBLIX BOI Y306eKuc-
TaHa.

T'ugposHepreTUuecKre W UpPPUTAIU-
OHHBbIe OOBLEKThI ¥Y30eKMCTaHAa BBIIOJJHSIOT
3HAUYNMYI0 POJIb B OOecIeueHur II0Tpedu-
TeJell 3JIeKTPOsHepTuell U BOAHBIMU Pecy-
pcamu. IIpu ux IPOEKTUPOBAHUH
HeoO0xoauMo 000CHOBATh U BEIOPATh OCHOB-
Hble IIapaMeTPbl TUAPOTeXHUYECKUX COO-
PY:KeHU, TPeOyIoIuX 0co00T0 KOHTPOJIA C
TOUKHU 3PEHUs CeJIeBOil, JIABUHHOM U celic-
MUYeCKou omacHocTu. Tak:Ke HpU IIPOEK-
TUPOBAHUU TpebyeTcss YUYecTh BIUAHUE
penbeda ma JaHgma@T IIpUerammneil K
TUIPOSHEPreTUUYECKUM U UWPPUTAIlMOHHBIM
COOPYSKEHUIM.

Bonubie pecypchl KpPYIHEHMIINX pEK,
Coipmappu u Awmynmapbu, uX pacipenee-
HUe B IIPOCTPAHCTBE XM BO BPEMEHU SIBJIAIO-
TCA BasKHEHAIIIUMU OnpeneIaIoITMUI
dakTOpaMu, BIUAIIUMU HA SKOCHUCTEMY
¥ SKOJIOTUIO PEeruoHa.

s cTpad ¢ OOJBIIIMM YMCJIOM IIJIO-
TUH BOIIPOC obeclieueHUsT mX 0Oe30ImmacHoC-
™M mpuobperaer ocobyio octpory. Ilo
maHHBIM MeXIyHapogHONW KOMUCCHHU IIO
0OJIBINIMM IIJIOTMHAM, BO BCEeM MHUPe HAac-
yuTbiBaercsa Oosee 800 ThICAY IIJIOTHUH
Pa3JIUMYHBIX THUIIOB, U3 KOTOPHIX OKOJO 50
ThICSIY MMEIOT BBICOTY 0OoJjiee 15 mMeTpoB.
s obecmeueHusa HYKA SKOHOMUKH PecC-
Ny0JNKKM, B YACTHOCTH IJs OPOIIAEeMOT0

3eMJjenesNnsl MOCTPOEHBI M YKCILIyaTHPY-
oTca 55 BOMOXPAHUIUIN C CYMMapHBIM
o6beMoM BoOmbI Gosee 15 kM3, 40 Kpym-
HBIX THIPOY3JOB, 1,5 TBIC. HACOCHBIX
craHIU#A (U3 HUX 24 KPYIIHBIX), KPYIHBIE
KaHaJbl, ¢ IPOTAMKEHHOCTbIO 2,7 TBIC. KM
u 25 KpPYOHBIX KOJJIEKTOPOB, oOIIas
IJINHA KOTOPBIX cOcTaBjisgeT 27 ThIC. KM.
BoapmInHCTBO BTHUX TUAPOTEXHUUYECKUX
COOPYIKeHUH ObLIMN IoCTpoeHbl B 70-e ro-
opl XX crojieTMss M K HACTOSINEMYy Bpe-
MeHU YaCTUYHO UJIn TIOJIHOCTBIO
rucuepmaJm CcBOM pecypc. BmecTe co cHm-
sKeHueM d(P(eKTHUBHOIN paboThl TUAPOTEX-
HUYECKUX u TUAPOSHEPTEeTUUECKIUX
COOPY:KEeHUU IIOBBIIIAETCA PHUCK aBapui,
KOTOpble MOT'YT IPUBECTH K HeIpeacKa-
3YeMbIM IOCJEICTBUAM.

Cruxuiinble OenCTBUS, CBA3AHHBIE C
MPOXOJKAeHNEeM IIaBOAKOBBLIX U CEeJIeBBIX
BOI B IOKHBIX permoHax Poccum, Amepu-
ku, Yexuu I'epmanum u PpaHIIUU B OCHO-
BHOM ObLIM BBIBBAHBI aBapUSIMH Ha
THIPOTEXHUUECKUX COOPYKEHUAX, KOTO-
pble OpUBEJIU K UYeJ0BEUECKHM IKepTBaM,
yIiiep0y OKpPYsKalollel cpeabl W 3HAUYUTE-
JbHBIM MATEPUAaJbHBLIM IIOTEepPaM. Upesme-
pHOe cTapeHue KOHCTPYKITUI
THIPOTEXHUUECKUX COOPYKeHUI, TUIPOTe-
XHUYECKOr0 UM BOJHOTO O0OOPYIOBAHUA He
CIIOCOOCTBYIOT BBINIOJHEHUIO OO0BeKTaMU
cBOUX (PYHKIIMOHAJNLHBIX 3a4aY, BO MHOTUX
caydasgX OOBEeKThl SKCIIYaTHUPYIOTCA B
aBapuiinom pe:kume. Co3TalOT CEPHESHYIO
YyIpo3y SKOHOMHUYECKON U BKOJIOTUYECKOH
0e30I1aCcHOCTU I'OCYJapCTBa.

Kpatkaa xapaKTepHMCTHKA COBpe-
MEHHOT0 COCTOSIHHE BOIpoca U OOBHEKTOB
ucciaemoBauuii. OO0OBEKT wHccaefOoBAaHUA —
Oacceilin peku Amynapbu u Ceipgapbu.

IleuTpanbHas Asus B rupporpaduue-
CKOM ILJIaHe OTHOCUTCS K Oacceiimy ApaJb-
ckoro wMops. Ilmomans »Toro OGacceiina
paBHa 2 686,6 Thic. KM2, BKJIOYAadA He
TOJBKO TeppuTopuio nATu IleHTpaabHO-
Asuarckux Pecnybauk, HO AdraHucran
(257 Teic. kM2) u Upar (65,0 Teic. KM?2).
T'ugporpaduueckass cerhb OacceifHa peK
Awmynapeu m CeIpmapbu, 3aBUCUT OT PEJIb-
eba M TEKTOHWKU, OIOCPEJOBAHHO TaKIKe
BINSET Ha pacipelejieHre XHUMHUUYECKOTO
cocTaBa PEYHOIl BOABLI IO TeppUTOpuHU Oac-
ceiina. Bcero Ha TeppuTopuu 0OacceiiHa
Awmynapeu HacuutTbiBaerca 40 615 pek, B
ToM umcie 2 289 GeccTounbix. Bce sTu pe-
KM He OBLIM PACCMOTPEHBI B HACTOAIei
paboTe. Bplia mpoBegeHa reHepaausanud u
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oTOOp mMCCIIeAyeMBIX OOBEKTOB. XapakKTe-
pUcTHUKa pPeUYHON ceTu OIUCLIBAEMOU Tep-

PpUTOPHUU W pacipenejieHre II0 OacceiiHam
OCHOBHBLIX peK mpuBeneHa Huke (tabu. 1).

Tabauma 1
IInomane 6acceiiHOB M IJIMHBI IJIABHBIX PEK 0acceifHa peKu AMygapbu
Pexn HnauHa, KM ILromans Gacceitna, kM2
IIaamx-Ilamup 1 038 114 000
T'yuT 296 13 700
Bapraur-Oxcy 528 24 700
Baxi-Keisbiiacy 759 38 100
Kadpupuurau 387 11 600
CypxaHngapbsa 287 13 500
Kamkanapbsa 387 12 000
3apadpmian 877 12 300

Kax ¢usuro-reorpadpuueckuii ¢akx-
TOp pesibed) BIMUSET HA YCJIOBUS BOZLOOOMeE-
Ha. B BomocOGopHOii uwacTu AmMymapbu
pacioyioskeH pAL KPYIHBIX TOPHBIX Xpeo-
ToB Ilamupo-Anaa u 'umHIUKyIIa ¢ BBICO-
ramu 10 7 500 M 1 MOIIHLIMY JeTHUKAMU.

Bacceitn pexu Awmymapbu, caMoil
MHOTOBOIHOU peKu IlenTpanbHOii Asuwu,
oxBaTbIBaeT Oosiee 80 KDPYHHBIX PeK, pac-
TOJIOJKEHHBIX Ha TeppuTopuu Y s30eKucra-
HA, TamxuKucrana, Typxmenuu.
Amynmapbs IpoTeKaeT IO TeppuTopuu ¥ 3-
OeKucTaHa B TpeJejiaX CBOEr0 CPEIHETro u
HKHero TeueHus. OoOpasyerca AmMymapbs
ciusaueM pek Ilammx m Baxm. HawaHa
pexu cocrasiser 1437 KM, ILJIOMIagb BOMO-
cbopa — 22700 xm2. Huxke cauanus
IIaag:xa u Baxmia AMyzapbd OIPUHUMAET
JeBOOEpeKHEBIII TmpuUTOK KyHIy3mapbio,
dopMUPYIOIIel CBOM BOALI HA TEPPUTOPUU
Adranucrana, u npasble TpuToKu Kadup-
Huraa u Cypxaupgapbio. Ciemyiomuii mpa-

BbIIT IpuTOK — peka lllepabaxm cOpachiBaeT
B AMymapbio CBOM BOABI B HUYTOMKHOM KO-
JUYeCTBe W He KayKAbIA rox. Pexu 3apad-
max u Kamgkazgapbs, SIBJISIIOIIECS
rugporpa@uuecKku OpuUToOKaMu AMynapbu,
CBOUX BOJ IO Hee He MOHOCAT BCJIEICTBUE
pasbopa WX CTOKa Ha oporrenue. Huxe
Bunagenusa pexu Illepabam Awmymapbs He
TOJIBKO HE I[I0JIy4YaeT IIOBEPXHOCTHOTO IIH-
TaHUSA, a, HA000OpPOT, pasdupaeTcsa Ha OpPO-
IeHue, TepsAeT BOAY Ha HCIapeHue u
UHPUILTPAIINIO, IIOCTEIeHHO yMeHbIIaa
CBOH CTOK.

Boablilioe 3HaueHue mMeeT TaKyKe WH-
dopmariusa mo Oacceiiny pexu CwIpmapbd,
mpoTeKas Ha Tepputopuu KuIprei3craHa,
V3bexucrana, yactuuno n Kasaxcrana, oHa
3HAUUTEJIHLHO MEHSEeT CBOIO BOJOHOCHOCTH U
KauecTBEHHBIA COCTAaB.

KauectBo BOAbI pexu AMymapbu u
CoIpmapbu 00YCJIOBJIEHO KaK IIPUPOIHBI-
MU, TAK ¥ aHTPOHOTeHHBIMU (paKkTOpaMHU.

Pduszuro-reorpadumudeckre GpakToOphI

AnTtponorenubie (aKTOPBI

v

v

T'C (mudpoBasa xkapra)

f

?

KocMmuueckue cHUMKHI
MUPOBOM CHUCTEMBI CITYT-
HUKOBOI'O HAOJJIOMEeHMA
Google

MogenupoBaHue

Tabaunpl ¢ XUMHUYECKUM COCTABOM
BOJIbI, TEXHUUYECKIE XapaKTEePUCTUKU
U mapaMeTPhl TUAPOTEXHUUYECKUX CO-

OpysKeHUM

Puc. 1. Baok-cxema cHucTeMbl THAPOIKOJOTHYECKOT0 MOHHTOPHUHra OacceitHa ApajibCKOTO

Mopa

Hammasa wmerommka Oblia OIYOJHKO-
BaHa B paborax [2, 3]. Texuuueckue cpen-
cTBa o0ecleueHUsd BKJIKOUYAIOT B cebs

HECKOJbKO OJIOKOB cbopa u 00pabOTKM WH-
dopmamnuu. BriaroouaioT B cebd KOMIILIO-
TEepHBLIN O0aHK JaHHBIX, KapTocxeMmbl, I'MIC-
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cucremMy (reorpaduueckas HHPpOPMAITUOH-
Has CHCTEeMAa), METOABLI CTATHUCTUYECKOTO
aHajamnsa, MaTeMaTUYecKOro MOJeJIMpoBa-
Hua u Kaprorpapuu. OO0besuHeHHEe UH-
dopmanun IIPOBEAEHO C IIOMOIIBIO
KOMITbIOTEpA, TaK:Ke ObIIM yUTEeHLI eCTEeCT-
BeHHBIE U aHTpPOIIOreHHBIe (haKTOphl. Pas-
BATHE CHCTE€M KOMIIbIOTEpPHOro OaHKa
TaHHBIX, TO3BOJIMJIO HAM OIIEHMBATL €€ CO-
Iep;kaHue Ha 0Oase reomH(pOPMAIIMOHHON
cuctembr I'IC [4, 5].

Tak:Ke OUEBMIHO, YTOOBI PE3YJIbTATHI
MaTeMaTUYEeCKOr0 MOIEJIUPOBAHUSA  CTaJIHU
9JIEMEHTOM MeXaHM3MOB IIOMTEPKKU IPUHSI-
THUS PEIIeHUi, 3TU Pe3yJbTAThl ITOJIYKHBI
Jerko mepemaBatbcsi B I'MIC. U, maobopor,
Heobxomumble manuble m3 I'MC (mampumep,
KOJIMYECTBO 3arpsasHAIONINX BeIecTB, (op-
Ma pycJia peKH’, OTMETKU IIOBEPXHOCTH 3eM-
Jau, TUIPOTEeXHUYECKUE u
TUAPOTeOJIOTUYECKe NAaHHbIE W MIP.) TOJIK-
HBEI PaCIO3HABATBCA U UWMIIOPTUPOBATLCA
MOIEeJUPYIOIIe CHCTEMOH OJIS MCIOJIbL30Ba-
HUA B pacueTax. BasKHBIM MOMEHTOM SBJISA-
eTcsi TakyKe U TO, YTO MaTeMaTh4ecKue
MOJENUW [HJs BOJHBIX OOBEKTOB JOJIMKHBI
paspabatsiBaThCs Ipod)ecCHOHATIAMU THUAPO-
JoraMu, THAPOreoJioTaMUd M THUAPOTEeXHUKA-
MU, a  mpodeccuomanbubie I[UUC  —
mpodeccuonamamu I'MMC rtexnosoruii. Ecau
yIaeTcsa KOPPEKTHO YBA3AaTh XOPOIIYID Ma-
TeMaTUUeCKyI0 Mozeab u mobporuyio I'IC,
MOYKHO JOCTHYb MaKCUMAaJbHOTO 3¢ deKTa oT
pes3yJabTaTOB MOAEJIVMPOBAHUSA W PACIHIUPUTH
a(deKTuBHYIO 00JacTh npumenenns ['MC.

PesyasTaThl M 00Cy:kaeHue. Vcmosb-
soBaune I'MMC mo3BoJsgeT HpU IIPOEKTUPO-
BaHMe paboT TII0 PEMOHTY CTapbiX U
CTPOUTEJBCTBY HOBBIX T'HIPOSHEPreTHUE-
CKUX W UPPUTAIlMOHHBIX COOPYKEeHUH
yuecThb JaHAmiapT u peabed MeECTHOCTH,
BBIOpPATH OITHMMAJIbHBLIE MeCTa CTPOUTEJb-
CTBa, YKPEIUTh CeJIeollaCHbIE MECTa, IIPO-
THO3UPOBATh OHOJI3HU U ob6BaJinl. Co3mamue
KapT u reorpauuecKUii aHaAIMU3 He ABJIA-
I0TCSI 4eM-TO abcoyifoTHO HOBBIM. OmHAKO
rexHogorusa I'MMC mpemocTaBisieT HOBBIM,
fojiee  COOTBETCTBYIOIITHI  COBPEMEHHBIM
yCJI0BUAM, 0oJjiee 3(PPeKTUBHBINA, YIOOHBIN
1 OBICTPBLIN IIOAXOM K aHAJIM3y Hpo0JeM u
pelleHnio 3amayv, CTOAIUX IMepen UeoBe-
YeCTBOM B II€JIOM, XM KOHKPETHOH OpraHu-
sanmueir wam rpymnmoi  giomeii.  Oma
aBTOMATU3UPYeT IIPOIEAYPY aHaImsa u
nporuo3a. OcHoOBHBIe UHMOPMAIIMOHHEIE
mapaMeTphl KOTOPbIe MOYKHO IIOJYUYUTL U3
nuGpPOBLIX KapT AJA PasBUTHUA MeXKAyHAa-
POAHBIX HAYUYHBLIX CBfA3el: cucTeMa KOOop-
IUHAaT; BO3MOKHOCTD 3aTOJIHATD

HECKOJIbKO IIPOCTPAHCTBEHHBIX CJIOEB IUD-
POBBIX KAapT, PAaCTPOBBIX 1 BEKTOPHBIX
00beKTOB; co3manme (paijioB OaHKa maH-
HBIX; TpaUUecKMi I0KAa3 MCCJIeIyeMbIX
00bexkToB mo TexHosioruu I'MC; peasnmsa-
1A SKCIEePUMEHTAJbHBIX PAadOT C HCIOJIb-
30BaHUEM CO3JAaHHOI CUCTEMBEI.

B mamnoif HayuHOII paboTe mpeacTaB-
JeH ombIT pabor mo cosganusa I'MC ¢ wuc-
MOJIb30BaHNEM JIHCTAHIMOHHBIX METOIOB
IJIsi UHPOPMAIMOHHON IIOAIEP:KKU, IIPU
HCccJIeOBAaHME TeXHUYEeCKUX IIapaMeTpPoB
TUAPOSHEPreTUUYECKNX U HUPPUTAIIMOHHBIX
COOPY)KEeHHII Ha YypOoBHe OacceiiHa peKu
Awmynappa u Coipmapbs (IpuMep Ha pUC.
2).

Puc. 2. IIpumep ucnoaszopanus 'NC mpua
H3YyYeHUA THUIAPOTEXHUUYECKHUX COOpyHke-
HHI, HallpuMep, IMocjie HaBeJeHne Kypcopa
HAa BOJOXPAHUJIUINE, MOYKHO Cpa3y IIOJy-
YUTh KOCMHUYECKHUil ()OTOCHMMOK, Tae me-
TAJBHO MOYKHO Y3HATh KOH(pUrypamuio
BomoxpaHuauma [6]

Taxske MOXKHO IOJYYUTHL UHGpOpMa-
I O XMMMNUYUECKOM COoCTaBe, CXeMbl H
Ta6JII/II_U)I THUAPOTEXHNYECKUX U T'MAPOSHEDP-
TeTUYEeCKUX COOPYIKeHUH.

3akIoueHue

Brima paspaborama MeTommMKa OIIpe-
IeJIeHUsT KPUTEPUEB MPeaebHOr0 COCTOS-
HUA, mpu KOTOpOM KOHCTPYKIIUA
OIPU3HAETCSA OIIaCHOM MIJA OKpPYysKalollen
cpenbl, TaKyKe KPUTEePUU THUAPOIKOJIOTHUUE-
CKOU Hamps:xkeHHOCTH [7, 8] (Tabauma 2).

Cosmanbl mudpoBble KapThl IO paii-
OHAM IIPOBEJEHHBIX WCCJIEJOBAHUM, B KO-
TOPBIX OBLIM BEIAEJEHBI 0c000 1M Hambosee
omlacHble 30HBLI IIPU SKCIIyaTalluU dBTUX
COOPYKEHUH.
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Tabauma 2

Ilepeuens KpuTEepHEB THIPOIKOIOTUUECKON HANMPAKEHHOCTH

HasBauue noxasaresas

dopmyaa aasa pacuera | BeamunHa moKasaTess OJIs

TIOKAasaTessd bacceiina p. AMynapou
Kosppunuenr wucnonvsoBanus Ky | K, = W,,/W,, CypxaHgapbuHCKAasA 00JIaCTh —
CTOKAa rae Wy, — Bogosabop; W, — 1,24

BOJIOPECYPCHI Kapaxkannaxkucran — 0,8

3arpsA3HAIOIINX UHIPEINEeHTOB

Ilonuwiii xumMuueckuii cocraB Ha | KoamdyecTBO HMHTrpemu-
3aMBIKAIOIIUX CTBOPaxX C VYEeTOM | €HTOB,
mux 10K,
WX IPEBBINICHNA

ctBop Tepmes 6 1IT.

ITPEBBIIIAIO- (1,1...4)
CTeIleHb ctBop Hykyc 8 mr.
(1,2...4)

HHTerpaibHBIll MHIEKC 3arpsA3HeH-
HOCTH BOJABI IO CPeIHUM 3HAUYEHU-
av IIITK

ctBop Tepmes n =T u 6

ctBop Hykyc n = 8 u 10

ctBop Tepmes 4,9 u 2,4
cteop Hykye 3,8 u 2,7

Sj — Koa(PuIMEHT IuAPOXUMUYeC-
KO HArpy3KW TEPPUTOPUU, BBHIBHI-

S; = LH g,

rae Hyg — yAenbHBIN BBIHOC MHTPELU-

BaeMOI‘/’I KOMMyHaJII)HO'6I)ITOBBIM €HTOB, L — umnciIeHHOCTH HaceJIeHUs
CTOKOM

Paspaboransbl THUIPOMETPUYECKIe U0 TUIPOIHEPTeTUUYECKUX U UPPUTAIHU-
OpuOOPHI AJIS ydYeTa IMOBEPXHOCTHBIX BOJIO- OHHBIX COOPY:KeHUuU Y30eKucTaHa.
TOKOB [9].

VureHO BIMAHNE THUIAPOXUMUYIECKOTO
COCTOAHUS BOJ OKOJIO 9TUX THAPOTEeXHUUE-
CKUX COODPYKEHUH (IeCTUIIUAOB, TAMKEIBIX
MeTaJlJIOB U IP.).

Paspaboranbsr cepum ['MC-rapr c
pasHBIMKU TapaMeTpaMu T'HAPOTEXHUYE-
CKUX COOpYy:KeHmuii Ys30eKucTaHa, COCTaB-
JIeHa cucreMa peKoMeH A u
MIPAKTUYECKUX MEPOUPUATHUH, HaIpaBJIeH-
HBIX HA WCIOJb30BaHNE KpPUTEPUEB 0e30-
MMaCHOM BSKCILIyaTalluu TUAPOTEXHUYECKUX
coopy:xkeHum Pecnybauku ¥Ys30eKucrTau.

Ilo meTommke miaacTuku penabeda Ha
Jaugmagrax TPUIIETAIONUX TEPPUTOPUIH,
OBLIN omIpeneJeHbl HamboJiee ceJieolacHBIE
U JIAaBUHOOIIACHBbIE HAIIPaBJIEHUS, KOTOPLIE
HYJKHO YYUTBHIBATH AJIA IPOEKTUPOBAHUA U
PEMOHTE TUAPOTEXHUYECKUX COOPYIKEHUN
[10].

Ilo moyuyeHHBIM TEXHUYECKUM [aH-
HBIM II0 KOHKDETHBIM THpPO3HepreThye-
CKUM ¥ WPPUTAllUOHHBIM COOPYKEHUAM,
MOKHO TIOJYUYUTh PasjJudYHbIE MOIENU, Ha-
MIPUMEpP, MCCJIEeA0BaTh CKOPOCTH IIOTOKA BO-
IbI B B3aTBOpax THUIPOIHEPTETUUYECKUX U
UPPUTAIIMOHHBIX COOPYKEHUN U [Ipyrue
rmapaMeTphI.

PesyabTaThl uccliefOBaHUII ~ MOTYT
OBITH IIOJIEBHBI IIPW OpraHus3anuu 0oJiee
parmoHAJbHOTO WCIIOJIB30BAHUS W COXpa-
HEHUsS 3eMeJIbHBIX M BOJHBIX PeCypcoB,
00ecIIeunBaIONNX YCTOMUYMBYIO SKCILIyaTa-
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