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0O BO3MOKHOM BJIMSIHUU NBLIIECOJIEIEPEHOCA C
OBCBIXAIOUIEN MOBEPXHOCTHU AUJAPO-APHACAMCKOM
CUCTEMBI O3EP HA 3ACOJIEHUE 3EMEJIb
JTKU3AKCKOI'O BWIOSITA

D0JIOBBIF BBIHOC, IIBUIECOJIEIIEPEHOC, JJA/IBHOCTh COJIE-
HHEPEHOCA, HOHHbBIU CTOK KOJIJIEKTOPOB, JKUJ[KUE U CV-
XUE ATMOC®EPHDBIE BbITIATEHUA

Jano ypasHnenue 803MOMNCHO20 207106020 8bIHOCA COJIEU C 1020-
socmounblx bepeeog 03. Tysxkan, npedcmagienvl pe3yIbmamvl paciemos
eco cocmasnsiowux. ConenepeHoc uepez Oepe2osyio JUHUIO U €20 603-
ModicHas danvrocms paccuumanwt no memoouxe O.E. Cemenosa (Kas-
HUT'MH). Ommeyeno, umo ycvixanue o03. Ty3xan u Opyeux cocmasisiio-
wux Auvoapo-Apuacaiickou cucmemvl 03ep NPU OMCYMCMEUU cOpPocos
600vl U3 lllapoapunckoco 600oxpanunuwa npugedem K OdlbHeluiemy
3ACONEHUI0 OPOUAEMBIX 3eMeNb Ha 3andoe J[ocu3aKcKo2o unoama.

Atimapo-Apnacaiickas cucrema o3ep (AACO) — kpymHEHITHit KOM-
IJIEKC MPPHUTAIMOHHO-COPOCOBBIX 03€p, BOSHUKIIUX KaK eIUHOe 03epHOe 00pa-
3oBanHme 43 roga Hazad. B katactpoduyecku MHOTOoBOIHOM 1969 1. Ha [llapma-
PUHCKOM BOJOXPaHMIIUIIE CO3/IAJIICh OYEeHb TSKEIbIE YCIOBHS MPOITYCKa CTOKA
osioBoabs p. Ceipmapsu. Yike B (heBpalie Hadalvuch 3HAYNTEIBHBIE COPOCHI BO-
Ibl B ApHacalCKy0 BIAIMHY, KOTOPbIE IpoaomKainuchk 10 dhespans 1970 r. Ilo
JAHHBIM Pa3HbIX aBTOPOB B ApHacaii Gbu10 cOpoeno ot 21 1o 24,62 km® Bo-
IIb1, ¥ YPOBEHB ee moAusuics Ha 20 M.

Ho 1969 r. Apnacaii mpencraBisii co00i BaguHy Ha TEPPUTOPHH Y 3-
OekmcraHa roro-3amaaHee pycrnoBoro IllapmapwHCKOrO BOAOXpaHWIMINA B
cpenaeM TedeHuH p. Ceipaapsu. CeBepHOI TpaHUIICH BIIAIMHBI SBISFOTCS TIEC-
K1 KbI3bUIKYMBL, 105KHOW — DapHIlICKas CTENb, 3aHUMAIOUIAsl IPEATOPHYIO PaB-

* Hay4Ho-HCCIIeM0BaTENBCKUAN THAPOMETEOPOIOrHUECKU I HHCTUTYT,

Tamkent, Pecrrybnika Y306ekucran
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HUHY CEBEPHBIX CKIOHOB HypaTHHCKOro xpedTa; ¢ BOCTOKA BIaJWHA 3aMbIKa-
ercs [omognoctenckum mmnato. OOmas jmHa BraguHbl 180 kM, MmMpHHA —
10...15 kM, a B BocTtouHOM yacTu pocturaer 40 kM. J[HO BmaguHbI ©MeET 00-
LMK YKIIOH C BOCTOKA Ha 3amaj, B CEBEPO-BOCTOYHOM YacTH y BIAJAWHBI UMENCS
BBIXO[ B oMY p. Chlpaapbu B BUJE CPaBHUTEIBHOTO Y3KOH M TIyOOKO# 10-
nuubl muHoR 10...13 kM (Apansckuii jor).

o 1969 r. 60 % TeppuTOopuU BHAJAWHBLI OBUIH 3aHSATHI IIOPAMH, COJIOH-
YaKaMM, NYCTBIHHBIMH II€CYHAHBIMU COJIOHYAaKOBAaTbIMH IMIOYBaMH U COJIIHBIM
o3epoM Ty3kaH.

3uauntensHas yacth AACO pacnonoxeHa B JIKH3aKCKOM BHIIOSITE.
3necy HaxomaTcs BepxHe-ApHacalickoe BOZOXpaHWIHMIIE IUIomansio 140 kv
CO CPaBHHUTEIHHO HMU3KOW MHUHEpaiIu3anuend Boasl — 10 1,5 r/aM° 1 03. Ty3kaH.
TocnenHee — JOCTATOUHO KPYIHBIH BOJIOEM C IUIOMIAIbI0 aKBATOPHH 320 KM>,
Ha ceBepe ero pacrnonokeHo MHOKECTBO OCTPOBOB, TITyOHHBI MEXly HUMH He-
oonpmme (1,5...3 M), U MO3TOMY NpPHU MAJICHHUSIX YPOBHS BOJBI OOHAKAOTCS
NpUOpEKHBIE 3aTTUBBI, KOTOPBIE BBICBIXAIOT, TPEBPAIIAsSCh B COJIOHYAKH.

Ha Boctoke or AACO pacronokeHsl cepo3eMHO-0a3UCHbIE TTOYBEI, 3HA-
YUTENHHO M3MEHEHHBIE MTOJIMBHBIM 3eMJIeJIENTHEM: HOBOOPOIIIaeMbIE CEpPO3EMHO-
JYyTOBBIE CPEAHECYTIIMHICTRIE, CpelHEe- U CHIIbHO3acoIeHHbIe. HermocpencTBeHHO
paaom c o03. Ty3kaH mpOoCTUPAIOTCS CBETIIBIE CEPO3EMBI CYTJIMHUCTBIE U CyIlecyua-
HBIC, COJIOHYAaKOBBIC U COJIOHYAKOBATBIC C ITIATHAMU COJIOHYAKOB.

K rory u roro-Boctoky ot BepxHe-ApHacaiicKOro BOJOXpaHHINIIA JIe-
JKaT CBETJIbIE CEPO3EMBI CYTIIMHHCTBIE, MECTAMH CYIIECUaHBIE, CPEAHE- M CHUIIb-
Ho3aconeHHbie [1]. Ha MmecTe oOChIXaromux mpu NafeHUsSIX YPOBHEH BOIBI MEJI-
KOBOJIHBIX, OTIENSIOMUXCA OT 03. Ty3KaH, 3aJIMBOB 00Pa3ylOTCs COIIOHYAKOBEIE
IIOYBBI U COJIOHYAKH, C KOTOPHIX HJAET BBIAyBaHHE COJeH M UX MEPEHOC Ha BCe
9TH 3aCOJICHHBIE 3eMIIH. 3aCONIEHUE MX MOXKET YCHUIIUTHCS, YTO MPHUBEOET K MX
Jerpajalii ¥ HEBO3MOXXHOCTH JTATHbHEHIIIEr0 UCTIONh30BAHIS B 3eMJIS I EITHH.

OOBIYHO TTOYBHI Ha OOCBHIXAIOIINX TEPPUTOPHUAX BOJOEMOB B apHUIHBIX
30HaX CIOKEHBI OCaJIOYHBIMH MaTepuaitamu (crabo 3apociiie Jecchl U mecya-
HbIE TOYBBI, JOHHBIE WIIBI, BRITOTHBIE COJIOHYAKH, YacTo Iopbl). Hepenko Ha
MOBEPXHOCTU OHU HMEIOT MyXJYI KOPKYy cosiedd, Toraa B cioe 1,5 cM ux co-
nepxkures 45...60 % [2].

B nepserit ron cymectBoBarne AACO B 1970 r. KoMrutekcHoH 3Kcre-
el reorpaduyeckoro daxymsrera Taml'yY Bo r1aBe ¢ M.H. CremaHoBbIM poBo-
JJIach THUAPOXUMHYECKAs] ChEMKA, TTOYBEHHAS ChbEMKa €ro OeperoB; OTOUPAINCh
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TAaKKEC HpO6I)I HJIOB CO JHA O3€p M MCIIKOBOIHBIX 3aJIMBOB. Hpe}lem)I HN3MCHCHUA
XUMHYCCKOro CoOCTaBa 11o4B BOKPYT ApHaCﬂfICKOfI BIIaAMHbI ITPUBCICHLI B Taom. 1.

Tabmnna 1
[Ipenens! U3MEHEHUS XMMUYECKOT'O COCTaBa BOIHBIX BHITSKEK MOYB
ApHacaiickoil Bnanunsl B aBrycre 1970 rona

S5 2 Ipeaensl U3MEHEHHST XUMHIECKOT0 ’E o
= 2 ©| cocrasa mous, % na 100 r cyxoii HaBeckn | I & s
S S : 3 E
Tumn nmouBsl ?E g ] ] cyxof g5 2
~ 28 Cl S04 OCTaTOoK 8 2
lopsr 0..5 0,86...3,58 0,722...1,151 2,092...9,124 0,80...1,14
Comonuaku  0...10 0,02...0,36 0,365...0,784 0,386...1,356 1,31
IlycteiHHas,
recyaHast 0...10 0,01...0,12 0,012...0,236 0,042...0,478 1,24...1,64
Poccrinis
TUIICOBBIX
BKpaIJICHUN 20 0,06 0,792 1,39 —
I'pynr co
JIHa 200...800 0,008...0,041 0,009...0,612 0,040...1,102 1,54

Kak BugHO M3 naHHBIX Tabj. 1, HauOoJIbIIee KOJIMYECTBO COJNICH COozep-
KUTCSI B BEPXHEM 5-CAaHTHMETPOBOM clioe IIop. B OOBIYHBIX cOMOHYaKax — OT
0,4 no 2,5% B 10-caHTUMETPOBOM cJio€. B MyCTBIHHBIX TECUAHBIX ITOYBAX
He3aCOoJIeHHBIX cofep:kanue conei mensercs ot 0,04 mo 0,5 %. Unsl, otobpan-
HbIE CO JTHA B paiioHe 03. AHap, OKa3aJIuCh XOPOIIO MPOMBITHIMH, U 3aIac Co-
neit B Hux menee 0,05 %. B paiione 03. Ty3kaH B METKOBOIHBIX 3aIHMBaX IIPOObI
nioB Ooree 3aconeHsl — cBbiie 1 %.

B 1989 r. ortnenmom o3ep m Bomoxpanuimmm CAHUIMU B utone u B
KOHIIE CEHTSOps ObLIM OTOOpaHbl 2 MPOOBI IOYBBI HAa BOCTOYHOM Oepery
03. Ty3kan. Cyas 1o BENMWYHHE CyXOro ocratka (tabm. 2), ObLIM OTOOpaHBI
poOBI comoHYakoB. Xots 3a 19 jer cymectBoBanust AACO 3TOT y4acToK He-
OTHOKPATHO 3aTallIMBAJICS M OCYIIAJCS, XUMHUIECKHH COCTAB COJOHYAKOB Ha
Oepery Tyskama ocranmcs TakuMm ke, kKak B 1970 r.: cyxoif OCTaTOK OKOJIO
1000 mr, mpeobiagaroniye aHUOHBI CyIb(PaTHBIC U XJIOPUIHBIC, T. €. 3aCOJICHHE
WX Cylb(haTHO-XIIOPUIAHOE.

Tabnuua 2
XUMUYEeCKH cocTaB TIOYBHI Ha Oeperax o3. Ty3kan B 1989 .
Jlata Conepxanue B Mr Ha 100 r cyxoii IOYBEI I'my6una
otoopa| Y% | Heoy | cr | sos | car | Mg | Natk*| ©T0°P%
OCTaTOK cM
25.07 842 10 29 536 172 11 40 0...10
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| 29.09 920 11 35 603 186 17 48 0...10 |

Crnenyer OTMETUTH, YTO 3a JBa MecAlla, ¢ KOHIIA IO A0 KOHIA CEH-
Ts0pst 1989 1., ypOBEHb BOIBI B 03epe Majall, U KOJIWYECTBO COJICH B MOYBax
Heckonbko yBenuuminock — Ha 80 mr/100 r cyxoit mouBsl. K coxkanenuro, HuKa-
KuX OoJiee HOBBIX JaHHBIX O XUMHUYECKOM cocTaBe 1mouB Bokpyr AACO Haiitu
HE yAaJI0Ch.

O CcOCTOSIHUU TIOYB OPOIIAEMBIX 3eMeNb B J[)KI3aKCKOM BHIIOSITE MOXHO
CYIUTh IO pe3yJbTaTaM MCCIEOBAHMI COTPYAHUKOB MHCTHUTyTa MOYBOBEne-
Hus U arpoxumun AH Y36ekncrana. OHM M3ydajid OYBEHHO-MENNOPATHBHEIE
yCJIOBUS 3anajHod yactu [[KU3aKCKOW CTENM, pacroyioKEHHOW Ha IOro-rro-
BOCTOKe OT 03. Ty3kan [2].

B pesysnbrate npoBeAeHHBIX paboT BBISICHUIIOCH, YTO B CTEIH, HAPSITY C
HE3aCOJICHHBIMH, TUIOOPOHBIMU TTOYBaMH, 3HAUUTENbHYIO IUIOMIAb 3aHUMa-
IOT 3aCOJIEHHBIE MOYBbI, MEIMOPHUPOBATh KOTOPHIE OUEHBb CIOKHO. [IpnumHoit
3aCOJIEHUS MOYB B 3amnajJHod 4dacth JIKM3aKCKON CTEeNu SBJSIETCS OpOIICHHUE
BBILIEPACIION0KEHHON TEPPUTOPHUH IOr0-BOCTOYHOM 4acTH JKM3aKCKOHM cTenu
— 3adapadaackoro paiioHa Ta/pkukucTaHa. ITO BBI3bIBACT HEYKJIOHHBIN MO~
€M TPYHTOBBIX BOJA M TpeOyeT 00s3aTeNbHOro ApeHaxka. Y Ka3aHHOE BTOPUIHOE
MOATOIIJIEHHE M ToAnop co cTopoHbsl HOxHoro I'ojomHOCTENCKOro KaHaia
(FOI'K) BBI3BaM pe3KOoe M3MEHEHHE THAPOTCOIOTHUCCKUX YCIOBHH U MOTBEM
YPOBHS TPYHTOBBIX BOA. IIpn Onm3koM 3aneraHuy OHW OCOOEHHO aKTHBHO BO3-
JIEMCTBYIOT Ha TOYBOOOpAa30BaHME, W XapakKTep WX BO3ACHCTBUSA 3aBHUCUT OT
MUHEpaJIN3aI[ii, CBONCTB BOJOBMEIIAIONINX ITOPOA M TMTOJBHKHOCTH TPYHTOB O-
ro oroka. B.A. KoBna onpenemnsur o0mmuii cyMMapHBIii 00beM TPYHTOBBIX BOJI,
CTeKamux B [olomHylo cTemb co cTOpoHBI TypkecTtaHckoro xpeOTa, B
1,5 mapa. M®, @  e©KeroaHelii NPHTOK  JIETKOPACTBOPUMBIX  CONEH  —
150...200 TeIC. TOHH B TOA. 3HAYUTENbHAS YaCTh dTHUX COJICH 3aIepKUBACTCS Ha
tepputopun JKu3akckoi crenu [4].

CornacnHo uccienoBanusM A.Y. AxmenoBa [2], HEMaJIyIo OO 3amai-
HOM wacTh JIKM3aKCKOH CTENMM 3aHUMAalOT TIOYBHI THIPOMOP(HOro perxuMa
YBIQKHEHHs] C TIIyOMHOH 3ajeraHusi TPyHTOBBIX Boj 1...3 M. 3mech pacmpo-
CTpaHEHBI COJIOHYAKOBATHIE M COJIOHYAKOBBIE IMOYBHI. Y COJOHYAKOBATHIX Pa3-
HOCTEW BepXHHUE ropu30HTHI A0 TyouHbl 40...50 cM He 3acoNeHbl, a HaYWHAS C
9TOH TITyOHWHBI 710 2 M 3acoiieHsl B cpenHeit crenenn — oT 0,9 mo 1,2 r ma 100 T
MTOYBEI. 3acoeHNe CYIb(aTHO-XIOPHUTHO-KAIBITUEBOE.
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C mponBrkeHHEM ¢ 3amafia Ha BOCTOK CTEMEHb MOATOIUIEHHST TEPPUTOPHU
CO CTOPOHBI JIGKAIIMX BBIIC 3eMeIb BO3pPACTAET, M 3aCOJNCHHOCTh MOYBOTPYHTOB
YBEJIMYMBACTCSI, MIPUYEM OTMEUAeTCsl CHJIBHOE 3acOoNieHHE YK€ Ha TOBEPXHOCTH C
obmmM conepxanue comneit 10 1,5...2,0r Ha 100 r cyxoii mOYBbL, 3aCOJICHUE CYJIb-
(aTrHO-MarHueBoe-HaTpreBoe. Hanborbliiee KOIMUECTBO CONEll COCPEIOTOUEHO B
niepBoM Metpe — 270...640 1/ra, n3 Hux cynbgaros — 170...230 T/ra.

Ha roro-Boctoke ot Tyskana Ha Oeperax KOI'K ycnoBus orToka rpyH-
TOBBIX BOJ YXYAIIAIOTCS, OHU COBCEM OJIM3KO MOIXOAAT K MOBEPXHOCTH, IO-
BBIIIAETCS MX MUHEPATN3alsd 1 OHU WHTEHCHUBHO PacXOIyIOTCSl Ha MCIapeHHe.
B cBs31 ¢ 9THM, TOYBOTPYHTHI XapaKTEpU3yIOTCsl Hanbosee BBICOKOM 3acoJeH-
HOCTBIO ¥ HEOJATONPHUATHBIMU JJIS1 CENbXO03KYJIBTYP XJIOPHIHBIMHI CBOHCTBAMHU.
[MouBsl 31ech Hambosee TSHKENbIE B MEIMOPATUBHOM OTHOIICHWH W 3aHUMAIOT
nosiocy BAojb FOI'K mmpunoit 1,5...2,0 kM. DTO 1yroBbie IOYBI U COJOHYAKH;
Ha uX oOpa3oBaHHE B CHIILHOW CTEIEHH CKa3aJloch BTOPUYHOE TOATOIIICHHUE CO
CTOpOHBI BblIENexamen Tamxukcko vactu JIXKM3aKCKOM CTEnu W MOJIIOp
rpyHTOBBIX Boj co ctopoHbl FOI'K. Ha 370l Tepputopun Beiensercs ABa THIA
COJIOHYAKOB: MEPBUYHBIE HA TUIOCKUX MOHWKEHUSIX, MPEJICTABICHHBIE TKENO0-
CYTJIMHHCTBIMH, THIICOHOCHBIMU Pa3HOCTSIMH, H BTOPHYHBIE, KOTOPBIE 00pa3o-
BaJIMCh B pE3yJIbTaTe BTOPUYHOTO MOIbeMa TPYHTOBBIX BOJI.

[epBu4HbIE COJIOHYAKH 3aHUMAIOT OTJIEJbHBIE 3aMKHYTHIC TTOHWKCHUS
W HE UMEIOT IIUPOKOr0 PaCcIpOCTPaHEHUs, OTIIHYAIOTCS PABHOMEPHBIM 3acoJie-
HUEM BCero mouBeHHoro npoduist. 1o rayOouHsl 1,5 M KOJIWYECTBO COMNEH COOT-
BETCTBYET CHJIBHOH crereHn 3aconeHust — 45...50 r ma 100 T 1OYBHI, IO XUMH-
YEeCKOMY COCTaBY OHHM CyJIb(aTHO-HATPUEBbIE IPH BBICOKOM COZIEp KaHUH XJI0pa
—9...12 r 1a 100 r moyssl. OOIIMIA 3amac CONEH B MEPBUYHBIX COJIOHYAKAX JO-
cruraer 1000...2000 1/ra.

OnHako MakcHMajbHOE KOJIHMYECTBO BOAOPACTBOPUMBIX COJIEi cocpe-
notoueHo B 0...10-cantumerpoBom cioe — jo 11 % mmotHoro ocrarka. Tun
3aCOJICHUS — XJIOPUIHO-CYIb(haTHBIMH.

Urak, cTenenp n xapaxkTep 3aCOleHUsI THAPOMOP(]HBIX ITOYB B Ipenenax
3amagHON 9acTh J[PKM3aKCKOM CTENMM 3aBHCHUT, TJIABHBIM 00pa3oM, OT TITyOWHBI
3aJieraHys, CTEICHU U XapaKTepa MUHEpaIn3aliy IPyHTOBBIX Bol. CTeleHb X
MUHEpalu3aliy yYBEINYUBAETCA C I0ra Ha CEBEP U C MPOJBIDKEHHEM C 3amaja
Ha BOCTOK, I'I€ BIMSIHNUE OPOILICHHS BBILIE PACIIONOKEHHOW TEPPUTOPHH 3HAUH-
TenbHOE. B 3TOM e HanmpaBJIeHUN MEHSETCS COAEPKaHUE HOHOB B CIIEAYIOIIEM
TOpAAKE: THIPOKAPOOHATHBIN — THAPOKapOOHATHO-CYIh(hATHBINA — CYIb(paTHBIN
— XJIOpHIHO-CYIh(GaTHBINA — cynb(aTHO-XIopuaHbIH. VTak, OONBIIMHCTBO TOY-
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BEHHBIX pa3HocTell Ha 3amaje [I>)Ku3aKCcKol CTeNr K BOCTOKY M FOT0-BOCTOKY OT
03. Ty3KaH 3acojeHbl.

Cornacno uccnenoBanusM T.T. I'myxoBoit u I'.A. Koponesoii, rpanu-
el MeXay cinaObiM M CPeIHUM 3acONCHHEM IMO0YB, MMEIOIIMX CYnb(aTHO-
HATPUEBBI THUI COJICHAKOIUICHHS, SIBJSIETCS CONEpXKaHue Cyab(paToB OT
0,15...0,25 % wu o6iero 3aconenus 0,5 % [3]. CrnemoBarenbHo, OONBITMHCTBO
no4B Ha 3anaae /PKU3aKCcKo# CTEru peKo CpelHe3acoeHble, Jalle CUiIbHO3a-
COJICHHBIE C TIOBEPXHOCTH.

[lo maHHBIM dYeTBHIpEX METEOCTaHIIMH, pPAaCIONIOKEHHBIX Ha Oeperax
AACO, MBI BBISICHWIM, YTO IMPEUMYIECTBEHHbIE HAINpaBJIEHUS BETpa BOKPYT
03. Ty3kaH ceBepHOE W CeBepO-3alaJHOE, TO €CTh HalpaBJICHHE BO3MOXKHOTO
nblIecosIerepeHoca ¢ OOCHIXarONINX 3aJIMBOB U MEJIKOBOJIUI 03epa OyzeT Ha 1oT
U FOTO-BOCTOK Ha 3acoiieHHBbIE 3eMiin J[)KH3aKcKoro BUjIosATa. BennmuuHy mbuie-
conenepenoca paccunutbiBanu o meroauke O.E. Cemenona [6] ¢ yueroMm yiu-
HBI 6eper0130171 JIMHUHW OTIOHYPOBABIIUXCA W BBICBIXAIOINX MEJIKOBOAHBIX 3aJ1N-
BOB, PacCIIOJIOKEHHBIX B BOCTOUHOW yacTH 03. Ty3kaH oT ycThs p. Kitel k BocTo-
Ky. Ilo kocmocanMkam 1987 u 2005 rT. oHa okazanack paBHo# 80 u 100 kM.

Bennunna meiieconenepeHoca B 3HAYUTENLHON Mepe 3aBUCHT OT CKO-
poctu Berpa. BonmbIIMHCTBO MccieqoBaTenei, H3y4aBlInX dTOT MPOIECC, CUH-
TAIOT HayYaJlbHOW CKOPOCTBIO ThIIEcojerepeHoca, CKOpocTh Berpa 8 m/c.
HawnGonpmme miomaam ocymK:n 0TMEYaroTCA MPYU MUHAMAJIBHBIX YPOBHSX, KO-
topeie Ha AACO wdaie BCEero NMPUXOMATCS HA OCCHHHE MECSIBI CEHTIOpb-
OKTSI0pb. 32 3TH MECSIIHI 10 JAHHBIM YeThIpex MeTeocTaHmuit 3a 2006, 2008 u
2009 rr. BEIOpaHbI CKOPOCTH BETpa, OKa3aBIIKECs BBILIE 8 M/C, TO €CTh BO Bpe-
M$ CYTOK C TaKUMH CKOPOCTSIMH BETpPa MPOHCXOMI BEIHOC COJNEH ¢ 00COXIINX
IIpYU NAJEHUSIX YPOBHS BOJBI akBaToOpuil o3zep. OObIUHO B Mecslie yalle BCEero
OBIBAIOT TOJIBKO OJIHU CYTKH C BBICOKMM 3HAa4E€HHEM CKOPOCTHU BETpa, I03TOMY
COJIEIIBLIEIIEPEHOC PACCUUTHIBAJICS 33 CYTKH, 3aTE€M YMHOXaJIcs Ha 12 — yucio
MECSILIEB B TOAY — Ul MOJIy4EHHs T00BOM Benn4uuHbl. HyXHble 11 pacueToB
pa3Mepbl YacTHULL IIeCKa U coJid Mbl B3suu 1o u3MepenusiM O.E. CemenoBa, npo-
BOJMBILIErO X omnpexaeneHue Ha rore Kazaxcrana: ajs necka cpeHuil AuamMmerp
130, [m1st 9acTHUIl U3 IIECYAHBIX IT0YB — 88, a I coneBBIX 9acTuIl — 40 MKM.

[lo HammM pacyeraM, MakCUMaJIbHBIE MAacChl BBIAYBAaHUS U MOCJIEAYO-
LIEero IbIIECONENepeHoca Uil CaMblX MEIKUX yacTull auamerpoM 40 MM —
6739 ThIC. T B TON, @ HAUMEHBINIE — JJIS1 YACTHI] ITecka auamerpoMm 130 MM —
1,036 teIC. T B roA. [lockonbky wactuirel pazmepom 40 MKM B OCHOBHOM COJIE-

BBI€, MOXKHO CUHTATh, UYTO pAaCCUNTAHHBIC HAMHU BEIIMYMHBI BETPOBOI'O IEPEHOCA
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3TUX YacTHIl U €CTh MEPEHOC CoJiell Ha BOCTOYHBIE M I0I0-BOCTOUHBIE PaillOHBI
Jxuzakckoro Busodra. Kakue MMEHHO 3TO COJIM, ONPENENsUIOCh IKCIEeTUIUEH
KasHUI'MHU B 1982...1984 rr. B paiioHe, pacnonokeHHOM B 40 KM Io)KHee
nenbTbl ChIpAapbl HA MacCHBE, MPEACTABIISIONIEM COOOH MOIIHBIN ovar Mblje-
coyieniepeHoca U 00pa3oBaHMsI MEeCYaHO-CONEBbIX Oyph. bbuio pa3duto 3 mou-
BEHHBIX pa3pesa, B Mpodax MOYB U IECKOB, U3 KOTOPHIX ONPEACISIINCE COAep-
KaHWE COJIeH M WX HMOHHBIA COCTaB. AHAJIM3bI MPOO MPOBOAWINCH METOAOM
BOJHOM BBITSDKKH [6]. B mccienoBaHHOM paiioHE paclpocTpaHEHBI MEeCUaHbIE,
cyrnecuanble mouBkl. [lockonbky Ha Oeperax AACO momoOHbIC TOYBBI M BCE 3TO
ceBep KbI3bIITKYyMOB, MOKHO MPENMON0KNUTh, YTO XUMUYECKUH COCTaB MOYB Ha
Oeperax AACO Takoi ke, Kak Ha u3ydeHHbIX dkcneannueir KasHUT'MU nou-
BEHHBIX pa3pe3ax. [lo WX JaHHBIM BEIMYMHA IUIOTHOTO OCTAaTKa B IMECYAHBIX
nmousax ot 0,35 10 0,53 r/kr, a B cononvakax — 0,875 no 1,750 r/kr. 1o cocraBy
OHU XJIOPUAHO-CYJIb(aTHO-MarHNEeBO-KaJbIIHEBBIE.

U3 dero e ckiaapiBaeTcs KOIUYECTBO COJIeH, KOTOpOe MOXET OBbITh
BBIHECEHO BETPOM?

[MpubnkeHHO pa3Mep B0JOBOIO BBIHOCA C FOXKHBIX OeperoB Bepxhe-
ApHacaliCKOro BOJIOXpaHUIIMIIA U FOTO-BOCTOYHBIX OeperoB 03. Ty3kaH MOXXHO
paccuuTaTh MO CIAEAYIOIMIEMY YPaBHEHHUIO:

(S,+S,+S,.+S,,)T=S,, (1)

rae S, — 3amac cojeil B BEPXHEM CJIO€ TTOUBBI, S, — KOJMYECTBO COJCH, ITOCTY-

3an

maronux € KOJUIEKTOPHO-APCHAXKHBIM CTOKOM; Soc — KOJIMYECCTBO coneﬁ, BhbIIIA-

JAIONUX C CYXHMMH aTMOC(HEPHBIMHA BHIIAJCHHUSIM U Ocamkamu (I0KIb, CHET);

S,,, — 3amac coeil B MEIKOBOIHBIX OOCBIXAIOIIMX 3a/IMBax-03epax; 7 — Bpems;

S, — BO3MOJKHBIIT D0JI0BBII BBIHOC.

M3ydenme KOCMHUYECKOTO CHHMKa IOoXHOro Oepera BepxHae-
ApHacalicKoro BOJOXPaHMIIMINA U BOCTOYHON dacTh Oepera o3. Ty3kaH mokasa-
7o, uro Ha 19,5 % obcoxmieilt yacTi >Tux OeperoB 4eTKO BUAHBI SIPKO BbIpa-
JKEHHBIE Oerple TATHA COOHYaKoB. [10 MTaHHBIM HAIIX W3MEPEHUH IO CITyTHH-
KoBoMy cHEMKY 2005 r. ux oOmas miomans pasHa 38,26 kv B 2005 r. oce-
HBIO OTMEYEH pPe3KWi cmax ypoBHA BoAbl 10 245 m. IIpu sTom miomans akBa-
TOPHMH YMEHbITHIACh Ha 435,65 KM% DTa IIOmaab U B3ATa B Ka4eCTBE pacuer-
HoH. [Ipu manpHelmmx pacuerax mpuHsTO, 4To 19,5 % 3TOM MuIomanu cocras-
JSAIOT conoHYaku, 45 % — cymecdansle mouBbl U 35,5 % — mecyaHble MOYBHI
Pacuers! BRIIOIHEHBI 171t BepxHero aediupyemoro ciost 0,05 M (tadim. 3).
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ITonmydeHHbIe HAMU pacUeTHBIE BENMYMHEI COlepKaHus conei Ha 1 kv?
IJIOMIAIM OCYIIKH CPAaBHHUMEI ¢ BeIWYWHAMH, TonydeHHbiMH M.A. OpioBoii
JUISL COTTOHYAKOB B HU30BBAX JONHHEL p. Uy — ot 5400 10 7200 1/6M” [5].

[Ipu cnage ypoBHS BOIBI MPOHCXOIWT B MEPBYIO OYEpeIh OOMEICHUE
PUOPEKHBIX METKOBOJIHI, KOTOPHIC MMPEBPAILIAIOTCS CHAYAIa B OTITHYPOBABIIIH-
ecsl OT OCHOBHOUM TEPPUTOPHHU 03€pa, a 3aTeM IMOJHOCTBIO BBICHIXatOT. [locie BbI-
CBIXaHHs OOMbILAst YACTh COJICH, COMIEPIKABIIMXCS B BOJIC, OCTACTCSI B TOYBAX.

Tabnuna 3
3amac comneli B 00cOXIIMX MMoYBax Ha Oeperax o3. Ty3kaH

a NE g = o\c wH
z S: & |82 8 | 2|84 =8
N o — 32| Ba = < g O S =
= A 4 A s % Q %
= S © = = o ZL =) o = M a
= =2 s |2 2° 2|52 =|2%
2, 2o 5 = =
& S5 2188 & | 5|/3% 2|S5¢
[&]
S 2|8 | &1°5 8
CoitoHuak 0,05 849 424 082 347 10 0,347 4087
CynecuaHbie 0,05 1959 9,79 164 16,0 0,6 0,096 490
Ilecuansle mycrem- 0,05 1546 7,72 1,54 11,8 0,2 0,024 152,7
HbIE
UTOTrO 435,4 0,466 4730

[Inomane o3ep METKOBOIHBIX M y)K€ OTAEIUBIINXCS OT 03. Ty3KkaH co-
cTaBMiIa Mo KocMocHHMKaM 2005 r. 269 kv, a rmy6uHa — ot 2 10 3 M. Mune-
pammsanus Bomsl — 7 r/aM°. 3amac coneii, OCTAIOMMXCS HA MECTE BBICOXIIETO
BOZIOEMa, pAaCCUUTAaH II0 cleayromieil popmye:

Ssa.rl :Wzaﬂ ’ Ccp 1 (2)
rae S, — 3amac coieil B 3anuBax, Teic. T; W, — 00beM BOZBI B HEX, MIIH. M2,
Ccp — cpenHss MHHepanm3arys, Kr/m°. OO 3amac coneil I 9THX YCIOBHiA

coctasmi 3335 THIC. T.

CTOK BOABI KOJUIEKTOPOB B ApHacalcKoe MOHMKeHNEe U3 JIPKH3aKCKOM,
CoIpmapbuHCKO# oOnacTedt Y30ekucrana u lllnmkerTckoit oomactn Kazaxcrana
oka3aics B cpenHeM 3a 2004...2009 rr. paBen 941,1m1H. M° B TOJ, a CpeHAs
MuHepammsanus — 4,86 r/mv°. B pe3ynbTaTe pacueToB HOHHOTO CTOKA KOJIIEK-
TOpoB OH mony4deH paBHbM 22230 T B ron. Kpome Toro, Ha okpyxaromue
AACO 3emiH C XUJKAMHU OCaIKAMH U CYXUMHU aTMOC(HEPHBIMH BBITIAJICHUSIMHU

roctynaer 274,7 Kr/ra B TOX TIBLUTH U COTEH.
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OnHO M3 yCIOBHI BO3MOXKHOCTH I€peHOCa COJM BETPOM Ha JAajibHUE
paccrosHUS — pa3Mep vacTHl. Yem ToHbIIe AedIMpyeMBI MaTepHall, YeM
MEHbLIE YaCTHIIbI, TEM Jaiblie OHM MOT'YT IepEHOCUThCA BeTpoM. Mccnenosa-
HUSl 00BEMHOT'0 Beca pa3IMYHOro Buaa mous B 1970 r. mokasaiu, 4To caMbIMU
JIErKUMH OKa3aJIMCh COMOHYAKH ¢ 00beMHBIM BecoM ot 0,45 o 0,82 r/em®. Uc-
cnegoBanusg M.A. OprioBoif KOPKOBBIX COTOHYAKOB B HU30BBAX p. Uy BBIIBUIIH,
YTO pa3Mephl COJIEBBIX YAaCTUIl B HUX MEHSUIUCH OT 7 1o 150 MkM, mpuueM Med-
KHE YacTHUIIBl MOTYT COCTaBIAThH 10 75 % Beca mpoObl. s pacyera BeTHYHHBI
CoJIeTIBUICTIEpPEHOCa Uepe3 IPpaHuIly ocyIiku MenkoBoauii AACO — OeperoByro
nuanto — no meroguke O.E. CemeHnoBa Mbl IPUHUMAIIN CPEIHUIN pa3Mmep coie-
BbIX yactul 40 mxm. X AuHaMu4eckasl CKOpOCTh IIPU CKOPOCTH BETpa Ha BBI-
core duiorepa or 8 g0 9,2m cocraeimser 15...30 cm/c. Ilo pacyeram
O.E. CemenoBa, Takue 4acTUIBI MOTYT nepeHocuThed Ha 105...150 km ot Mme-
cra nedusiuuu. bonee kpymHbie yactuibl nbut, Mo moaenu O.E. Cemenosa,
MOTYT BBIHOCUTHCS Ha 2...2,5 KM OT ME€CTa BBIAyBaHUS.

Pacuersr manpHOCTH BhIHOCA O.E. CeMeHOB mpeiaraer mpou3BOIUTH
10 cienyroieit popmysie:

X =—454.In MU
,

o Yy

-H, @)

rme X _ paccrosHue or ucrounuka nedusiimu, km; M — mmotHocTs cyxux
atMocepusix Bemanennii (CAB) Ha paccrosHmu X OT MCTOYHHKA, T/KM;

M

CKasi CKOpPOCTb, CM/C; @y — THAPONXMHAMUYECKAs! KPYITHOCTD YaCTHIL, H - 3ana-

o — utorHocts CAB Ha rpaHuIie HCTOYHMKA BBIHOCA, /&M% U, — IMHAMEAYE-

BaeMas BBICOTA MMOIbEMa YACTHII.

Bce Hamm pacuerhbl BIMOIHEHBI 110 hopMyiie (3) It CKOPOCTEH BeTpa,
paBHBIX Ha BhIcOTEe (pimrorepa 8...9 M/C U CKOPOCTAX OCEIAHHS YACTHUII, PABHBIX
8...10 cM/c. PesynbpTaThl pacueToB YBs3bIBaIOTCS ¢ AaHHBIMH M.A. OpioBoi
(10...40 kM) u O.E. CemenoBa — 4...28 xm.

Brrmre ykaspIBajaock, 9TO MPEUMYIIIECTBEHHOE HAIPaBIEHHUE BETpa BO-
kpyr AACO — ceBepHOE M ceBepo-3allafHOe, TO HAIpaBIIEHHE COJelmepeHoca
OyZer Ha IOoT U I0r0-BOCTOK OT Ty3KaHa Ha opolaeMble MacCHUBHI J[PKH3aKCKOTO
BHJIOATA.

Hammeii ocHOBHO# 3amadeill OBUIO BBISBICHHE BIMSHHS BO3MOXKHOTO
yebixaaust AACO Ha comeBoil OallaHC OpoIaeMbIX 3eMeflb 3alagHON YacTH
JI>KHA3aKCKOTO BHIIOATA, MPUMBIKAIONIMX K MEIKOBOIHBIM 03€paM Ha BOCTOKE
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03. Ty3kaH. DTo BIHsIHKE coJIenbUIeNIepeHoca ¢ 00COXIINX 3eMeNb U MOCTYIIe-
HUE COJIeH C aTMOC(EPHBIMHU JKUJKUMHU U CYXHUMH Ocajkamu. YTOObI 3HATH BO3-
MOXHYIO OOIIYIO BETHYHHY CONENbIICIIepeHoca, HAMH TaKKe PaCCUUTAaHbI CTa-
THUYECKHE 3amachl colell Ha OCBOOOXKIAIOIIEHCS OT BOABI MIPU MaJCHUU YPOBHS
tepputopun AACO, To ecTh 3amachl Coiell B BOJE MEIKOBOIHBIX 03€p U B TOY-
BEHHBIX pa3HocTsX. Kpome Toro, HE0OX0ANMO YUECTh €XKEr0JHOE MTOCTYILUICHHE
COJIEH B 03€pa C HOHHBIM CTOKOM KPYMHEHIINX KOJUIEKTOPOB [ 0nonHOM cTenu,
MIOTIOJTHSIOLIMM 3TH 3aIachl.

Briie ykasbiBajaoch, 4TO B 3amagHOM 4YacTu J[KM3akCKOro BUIIOATA
opolIaeMble 3eMJIH 3aCOJICHBI, U 3arac cojield B UX METPOBOM TOJIIE COCTABIISET
270...460 t/ra. MBI ipu pacdeTax MPEANOIOKUIM, YTO Ha PACCTOSHUU 26 KM
OT KPOMKH BBICBIXAIOIINX 03ep BbINazgaer 1 % OT BEeNTUYMHBI MBLIECOJIEIIEPEHO-
ca, 4To cocTaBUT 1,9 ThIC. T/TOA KpPYMHBIX YacTull (MbUiH) U 63,4 ThiC. T/TOX
Menkux (40 MKM) 9acTuIl coseit.

Kpome Toro, ¢ aTMoC(epHbIMH KUJIKAMHU OCAJKaMU U CYXMMH BBITIaJIe-
HusiMu nioctynaer 0,28 T/ra B roj MBUIK U COJIed, a cTaTHYEeCKUe 3aMachl cojel
U TIBUTH TIOJBEPKEHHBIX ME(IISIIMKA BBICHIXAIOIIUX 03€P OKa3aJIMCh, 110 HAIIKUM
pacueram, paBHbiMU 3335 ThIC. T. B 00CBIXaIOIIMX MMOYBAX MPHU CAMOM HH3KOM
YpOBHE BOIBI, OTMeUEeHHOM B 1987 1., comep:kaHue BEIIECTB B TIOIBEPIKECHHBIX
nednsiyu Bo BceX MOYBEHHBIX Pa3HOCTSAX, COTJIACHO HAIIUM pacyeram, PaBHO
19mnH. T, U3 HHX comed B comoHuyakax 0,978 MIH. T, cpemd KOTOPBIX
0,2 myH. T cynbdaroB u 0,293 MIH. T XJIOPHJIOB, @ UMEHHO OHH IPEACTABIISIOT
TJIABHYIO OMACHOCTH JUISl KYyJIBTYPHBIX PacTEHUH.

Conu U3 COOHYAKOB TIPH PacyeTHOW BEMYMHE CONENepeHoca, paBHOM
0,56 mMiH. T B cyTKH, OyayT BBIHECEHBI 3a 1,74 CYTOK IpU CKOPOCTH BETpa, paB-
Hoit 9 M/c. A 13,38 MJIH. T CTaTHYECKUX 3aIacOB COJICH B OOCHIXAIOLIUX 03epax
Y TIOYBax MPH MaKCUMAalIbHOW BETMYMHE IbuTecosieneperoca 0,56 MIH. T MOTYT
OBITH TepeHeceHsl 3a 24 cyT. Ho exerogHo co cTOKOM KOJUIEKTOPOB CTaTHYE-
CKHe 3armachl coseil momonHsaoTes Ha 4574 teic. T coneil. Korma st conu ot-
JOXaTCS Ha JTHE 03€p, NPH BBICHIXaHWH TOCIETHUX OHU OyIyT BBIHECEHHI 3a
8173 cyr wim 3a 22,4 rona. [locnemHue udpsl BeCbMa OPHEHTHPOBOYHEI, TaK
KaK He U3BECTHO, KaKas 9acTh 3TOT0 HOHHOTO CTOKa OCSIET Ha MEITKOBOIBAX, a
Kakas monajieT B TITyOOKOBOMHYIO YaCTh 03. Ty3KaH U 3aTeM B HEW OCTaHEeTCs.

Urak, yceixaane AACO mipu oTCyTcTBHH cOpocoB Boawl B Hee n3 Lllap-
JAPUHCKOTO BOJOXPAHIJIHINA MOKET TPUBECTH K JAbHEHUIIEMY 3aCONCHHIO H
0e3 TOro 3acOJICHHBIX OpOITaeMBIX 3eMelb Ha 3amaie J[)KI3aKCKoro BUIIOSITa, 9TO

TOBIIEYET 33 COOOM MX JIerpaJalliio U BEIMAJIeHNE U3 CETbX03MPON3BOICTBA.
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JKE3AK BWIOATDI ’KEPJIEPIHIH TY3IAHYBIHA AMJIAP-
APHACAMU KOJIIEP )KYUECIHIH K¥YPFAYAH BETIHEH
KOTEPUII'EH IHIAH MEH TY¥3bIH 9CEP ETY MYMKIHAII'T
TYPAJIbBI

Tyskan KoniHIY WbIZLIC OHMYCMIK  JHCALANAYBIHAH MY30bIH
JHCeNIMer Yury MYMKIHOIZIHIN meHOeyi dcoHe OHblH KYPAMOACMApPbIHbIY
ecenmey Homudicenepi  Oepineen. JKasanay owcuezimen  my30biH
MAcvLIMANO0anybl J#caHe oMbl MYyMKIH Kaubikmoleel O.E. Cemenosmobiy
a0icmemecimen ecenmencen (Kasf3I'MH). [llapoapa cyxotimacer cy
macmayvinsiy o6onmaysl Ty3kan KeniHiy oacane Auioap-ApHnacaii kendep
Jcytieciniy 6acka 0a KenoepiHiy KYp2ayblHa dlbln Kejedi, Hamudicecinoe
Kezax eunoamel OAmMbICIHOAZLL CYaApPMAibl JHCepiepiHiy apbl Kapail
MY30aHYbIHbIY HCANEACAMBIHBL AHBIKINANIEAH.



