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KO/IMYECTBEHHASI OHEHKA TJISIUAJIBHON
CEJIEBOH OHACHOCTH ITPH ITPOPBIBE MOPEHHOI'O O3EPA
B BACCEMHE PEKN KNIIIN AJIMATbBI

AnHOTAIHSI. MOpPEHHBIE 03¢Pa, YTPOKAIOLINE BOZMOKHBIM IIPOPHIBOM, OTHOCST K KATETOPHU KOHTPOIHPY EMbIX
(m1a ceneil TAMMATBHOTO MPOUMCXOXKACHM). Exkerognoe nx 00CIEIOBAHIE MO3BOIIIET HMOJNYUHTh KOJTMUCCTBEHHYIO
nHpopManmio M0 MOP(OMETPHH 03Cp M COCTOSHHIO €CTCCTBCHHBIX IIOTHH. Hanwdme MOCTOSHHOTO YCKOpPESHHS
pocTa 00BEMOB 03P CBHIACTEIBLCTBYET O HAPACTAIOIICH BEPOSTHOCTH MPOPHIBA. [ IPOAOIKUTEIBHOCTD KHU3HHU (BpeMs
pa3sBUTHS) MOPEHHOTO 03€pa 3aBHCHT OT COBOKYITHOCTH CTOXACTHUCCKHX BO3MOKHOCTEH mpmponabl. OpencicHsI
MAPAMETPBI CTOXACTHYCCKON MOAETH MPOPBIBA MOPEHHOIO 03€pa AIA OLCHKH BEPOATHOCTH €r0 ONOPOKHCHHS MPH
HAMOOJIBIIEM CE30HHOM 00BbEME BOIBI B KOHKPETHBIH roJ. CMOACTHPOBAHBI KPUBBIC PACTIPEACICHIUS BEPOSITHOCTEH
00BbEMOB M MAKCHMAJBHBIX PACXOIOB IMABOIKOB IPH IPOPHIBE MOPEHHOTO 03epa Ne2 y koHIA JenHUKA TyHBIKCY
(15 mrons 1973 1).

KiroueBnbie ciioBa: BEpOsSTHOCTH MPOPBIBA 03€Pa, MOPEHHOE 03€P0, CEMb IILINHATIBHBIN, 00BEM MABOIKA, MAK-
CHMAaJIbHBIA PacX0/ BOJBIL.

Beeaenue. JleqHUKOBO-MOPCHHBIH KOMIUICKC HeoObrualiHo muHamuueH. B 1971 1. B BEpXOBBAIX
p. Kumu Ajgmarsr Obiiu HavaTel HAOMFOACHUS 334 ABIKCHHEM KOHCUYHOIO YYacTKA HIDKHCH CTYINCHH
MOpCHBI JeAHMKa TyHbIkCY (o 4eThipeM nukeram). OOmiec MOHIKCHHE OTMETOK MO JHHHH, Hapa-
JCIBHOM OPOBKE CKIIOHA, 3a 5 nmeT cocraBuio B cpeanem 1,9-2.1 m (MakcuMmanpHOE 3,2 M) U SIBIISCTCS
PE3YJIBTATOM KaK TassHHS MOTPEOCHHOTO JIbJa U MEP3/bIX TPYHTOB, TAK U BCPTHKAJIBHBIX CMCIICHUH MO-
pennbix otnoskenuit [3]. C mucauem B. A. TonyOoBHYa MOXKHO COTIACHUTHCS — TAKOTO POJA HAOTIOACHUS
«HE JAIOT MOJIHOTO MPEIACTABICHUA O Ponu AchOpMAaLH MOPCHBI B CEICOOPA30BaHNH, HO YKA3bIBAIOT HA
BO3MOKHOCTh HCIOb30BAHUS TakoW WH(MOPMAIMA TMPH OLCHKS BCPOSTHOCTH YYACTHS MOPCHHBIX
OTJIIOKEHUH B CEJNEBBIX IMporeccax». M3yueHne BHYTpPEHHETrOo CTPOSHHA Ha MoOpeHax [VHBIKCYCKHX
AeaHuKOB ObL1o mposeacHO (1958, 1963, 1964, 1974, 1975 rr) ¢ mOMOINBI0 METOAOB CEHCMOPA3BEIKH,
3JCKTPO- U TPABUTAL[HOHHON PA3BEIKH, MATHUTOPA3BEIKA M TCPMOMETPHH, a UX PE3YJBTAThl MOKA3AIN
3¢ dEKTUBHOCTD KOMIUICKCHBIX T'¢O(QH3HUCCKUX HCCICAOBAHUN HPU BBIABICHHH YYAacTKOB PaclpocTpa-
HCHHUSI MOTPSOCHHBIX JIbAOB, MHOTOJCTHEMEP3/IBIX MOPOJ, HE3AKPCIUICHHBIX MOPCH, (DUIBTPALIMH TATBIX
BOJ, MOA3CMHBIX ITyCTOT M TOHHEIEH.

ITpopsIBEI MOPEHHBIX 03€p CAYYAIOTCS MOBCEMECTHO M HE TaK YK pearo. JloarocpouHslii MporHo3 o
MEPEXOAE MOPCHHOTO 03¢pa B YIPOXKAIOIICE COCTOSHHE MOXKET OBITh JaH HA OCHOBAHUH rpaduka pocta
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06bema 03epa npu ero MakCMMasibHOM eXerogHoM HarofiHeHun. Hannymne NoCcTOSHHOIO YCKOPeHWs pocTa
ob6bemMa 03epa CBUAETENLCTBYET O HapacTaloLleil BepOATHOCTWU NpopbiBa. PacluvpeHve W yriay6neHue
03epa B OCHOBHOM OCYLLECTB/AKOTCA B HanpaBfieHUN HauMbOMbLUEro YKIOHa, YTO Hen3bexxHo conpo-
BOX[AeTCA OfHOBPEMEHHbIM 0OCMabneHWemM MOPEHHOW MAOTWMHbLL. TUAWYHAS CMTyauns ChoXuaacb Ans
MOpeHHOro o3epa Ne2 y KoHua negHuKa Tylibikcy (Mne Anatay): 1920 r. - 3apoxgeHue o3epa, 1951 T. -
20 TbIC. Ms, 1956 . - 32 TbiC. Ms, 1963 . - 75 TbiC. Ms, 1973 . - 260 Tbic. Ms [2]. DTa cuTyaums
paspelumnacb npopbieom 15 nona 1973 r. (MakcUManbHbIA pacxof UcTedeHnst Boapbl U3 o3epa 350 ms/c) u
BO3HUKHOBEHMEM KaTaCcTpOPUUECKOro ceneBoro MnoToka 06beMOM 3,8 MAH Ms U C MaKCUMaslbHbIM
pacxofoM okoso 10 ThiC. Ms/C, KOTOPBIA 6bI1 OCTaHOBNEH NNOTMHONM B Megeo [1].

3a Tpu roga nocne rnasumansHoro censd (1973 r.) B npefenax (PPOHTaNbHON MoOpeHbl TYbIKCYCKUX
NefHNKOB MPOU30LLI0 HEKOTOPOE M3MEHeHWEe B MOLLHOCTM MOpPeHHbIX o6pasoBaHuii (Ha 10-20%). Mpwu
3TOM YaCTb BbISIB/IEHHbIX PaHEE CKPbITbIX TEPMOKAPCTOBLIX MYCTOT U TyHHesneid B 1974 r. 6bina 06pyLueHa
M ceilyac npeAcTaB/iieHa MpoBanamy, KOTOPble WMHOTAA 3amofiHATCS BOAON. BO3HWMKAM HOBblE TepMO-
KapcToBble NMYCTOTbl Ha rny6uHax oT 15-20 go 40-70 M, U3 HUX KPYMHble - Ha rny6uHe okono 200 m. Mo
[aHHbIM VIHCTUTYTa reorpadum, 34ecb MakcMManbHas CKOPOCTb NOA3EMHbIX BOA M3MeHseTca oT 0,39 ao
0,44 m/c. Bpems goberaHus Tanbix Bog, POPMUPYIOLLNX 3apPeryNnpoBaHHbIiA (Fy60KMiA) CTOK, COCTaBNsAET
8-9 cyT. B utone-aerycte (1983, 1984, 1990 rr.) 3a CYET BbICOKMX TemnepaTyp BO3Ayxa Ha (DPOHTaIbHOM
CK/IOHE HVDKHEl cTyneHun TyMbIKCYCKON MOPeHbl MMeNIM MecTO CefleBble ABeHUA [4].

CToxacTuyeckas Mofeflb NpopbiBa MOPEHHOro o3epa. Heobxo4uMo onpefennTb Habop BENNYUH,
UMeroLWwmx ¢usnyeckoe (rMAPONOrnYecKoe, rNsLMONOrMYECKOE) COAepXKaHue, COXPaHSALWUX npyu 3TOM
onpefeneHHbIA CTaTUCTUYECKUIA CMbIc [2]:

1 T - Npofo/mKUTENbHOCTbL XXWU3HU (BPEMS Pa3BUTUSA) MOPEHHOTO 03epa.

2. W, - MeAuaHHbI 06beM MOPEHHbIX 03ep, TUMUYHBIX B JaHHOM NIe4HNKOBO-MOPEHHOM KOMIJIEKCE.
OTHocuTensHO Wo [O/MKHA ObITb MPOBEPEHa M MOATBEPXAEHA rMMnoTesa O CyLLeCTBOBAHUN OXMAAEMON
3aBMCUMOCTUN MeXay pasmepamu NefHukKa (41uHa, nnowaas, WMprHa KOHUA NeHWKOBOIo f3blKa) U ero
MOPEHHbIX 03ep.

3. C (W) - koappuumeHT Bapuauymm obbema BoAbl B 03epe (OTHOLWIEHWe cpefHero abcontoTHOro
OTK/IOHEHUA OT MefMaHbl K CaMoli MeguaHe).

4. p - BEpPOATHOCTbL MPOpPbIBA 03epa MPK ero HamnoaHeHWW, 6nn3kom K Wo; oTimyaeTca oTp = 1B
CUMy PasHOro poda Cny4yaliHOCTeR, HanpuMep W3-3a OTCYTCTBMSI MOTrpeGeHHOro NbAa B Tene MOPEHHON
NNOTUHbI.

Onpefennm nocnefoBaTelbHOCTL AeACTBUIA NPYU MOLENMPOBaHMM NPOPbIBA MOPEHHbIX 03ep:

1. Haiigem nonoxkeHne BUPTYanbHO TOUYKM Ha OCY BPEMEHMN:

t:ElT,

rge s: - BEMUMHA, MMetoLLas paBHOMEPHOE pacnpegenieHne B gmanasoHe 071: 0,000 < B: < 0,999. BmecTo
OTHOLWeHWA t/T 6yaeM NCMONb30BaTh S:.

2. PasbirpbiBaeM BenMuMHY 06beMa BOAbl B 03epe B [eHb, COOTBETCTBYIOLLUIA MOMOXKEHUKO BUp-
Tya/lbHOW TOYKM Ha OCY BPEMEHU:

w _ |[Wg£i[l + UpQv(W)\,ecnm UpQr(W) >-1 un £x > 0,000,]j
(0 ecim UpQr(W) <-1 n el =0,000.1J ()

3pecb U, - HOpPMMPOBAHHOE 3HAuYeHWe pacnpefenieHns Jlannaca (aHanor HOpManbHOro pacripefeneHus B
pamKax paBHOMEpHOW MeTpuku). Ansa onpepeneHns U, pasbirpbiBaeTcs BeNMYUHA S:, UMEKOLWAasa paBHO-
MepHoe pacnpegeneHune B guanasoHe 071: 0,000 <s. < 0,999.

3. OueHMM BEpOATHOCTb NPOpbIBa 03epa Npu gaHHoM o6beme W:

p = (P W0 w. )

4. PasbirpbiBaem (hakT npopbiBa MOpeHHoOro osepa: 0,000 <s: < 0,999. Ecnn s: < p [no dopmyne (2)
BbIUUCAAOT BeMUMHY p], TO NPOPLIB 03epa MMeN MecTo, B MPOTUBHOM ciy4yae - HeT. O6beM NpopbiBa
NPUHMMAETCS paBHbIM 06bEMY 03epa B AeHb, COOTBETCTBYHOLMIA MOIOXKEHUIO BUPTYaNbHOM TOUKM Ha OCK
BPEMEHN.
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5. MaKcuMmarbHbIi pacxo/ NPopbIBHOIO NaBofKa NPUGAMKEHHO OLEHUM C MOMOLLbIO BblpaXeHus [2]
Qmax = 0,0001 .Wl (3)

Pe3ynbTaTbl MOLENUPOBaHUA M UX 06CYXAeHUe. B KayecTBe TeCcTMpyemoro o6bekTa BblGpaHO
MopeHHoe 03epo No2 B 6acceitHe p. Kuwn Anmatbl ¢ o6bemom Bofbl W0= 250 000 m3. PaccMOTpeHbI fBa
BapvaHTa HanonHeHWs 03epa U cTerneHb UX ONacHOCTK:

la)p =0,5npu Cv=0; 0,2 - >eNnTblil ypoBeHb 0MacHOCTU (PUCYHKK 11 2);

16) p = 0,5 npn Cv=0,5; 1,0; 2,0 - KpacHbIii ypOBEHb OMACHOCTU (CM. PUCYHKMN 11 2);

2)p =0,8npu Cv=0; 0,2; 0,5; 1,0; 2,0 - KpacHbIli ypoBeHb OMacCHOCTU (PUCYHKN 3 1 4).

Mpwn >xentom yposHe onacHoctn (p = 0,5) npn Cv= 0 06beM NPOPLIBHOIO NaBoOAKa C BEPOSATHOCTbIO
p = 0,1 coctaBuT nout 173 000 m3 (CM. pUCYHOK 1), a MaKCMManbHbIA pacxofd BOAbl TaKOW e
BEPOATHOCTU - 193 m3Ic (CM. puCYHOK 2). [1ns KpacHoro ypoBHs onacHoctu (p = 0,5) npu Cv= 2,0 06bem
BoAabl 6yaeT WQi = 726 000 m3 (CM. pUCYHOK 3), a MaKCMMasbHbI pacxoq BoAbl QmaxQi = 1080 m3c (cm.
PUCYHOK 4).

BepoAaTHOCTb nNpopbiBa 03epa, pasHasa 0,5,
npu ero HanonHeHuu, 6nun3kom Kk W0=250000 m 3

1400
X 1200
T
% 1000
N ¢ 1-Cv=0
800
e m ?-Cv=0,2
n 600
a oo A3-Cv=05
400
P% 200 * X4 - Cv=l
e 5-Cv=2
o} 0
0,01 o4
ObecneyeHHOCTb

PucyHok 1- PaccunTaHHble KpUBble pacnpegenieHns 06beMoB Bogbl W B pesynbTaTe BO3MOXHOI0 Npopbisa
MopeHHoro o3epa No2 (6acceiiH p. Knwm Anmartbl) ¢ BEpOSTHOCTBIO p = 0,5 (KenTbliA ypoBEHb OMacHOCTY)
npu koapmumenTe Baprauum C(W) = 0 (1 - 3Ha4oK cuHWiA); 0,2 (2 - 3HaYOK KOPUYHEBBIIA);
KpacHbIA ypoBeHb onacHocTu npu 6omblumnx C(W) = 0,5 (3 - 3eneHbiit); 1,0 (4 - YepHbIin); 2,0 (5 - KpacHbIi)

BeposATHOCTb nNpopbiBa 03epa, pasHaa 0,5

2500
2000
¢ 1-Cv=0
m2-Cv=0,2
1000 ¢
A3-Cv=05
a?j 500 X4 - Cv=l
e b-Cv=2
0
0.01 o4

ObecneyeHHOCTb

PrcyHOK 2 - PaccunTaHHble KpuBble pacripefeneHns MakcuMabHbIX PacXofoB BoAbl QIexB pesy/bTaTe BO3MOXHOr0 NpopbIia
MopeHHoro o3epa Ne2 (bacceiiH p. Kuwim Anmartbl) ¢ BEpOSTHOCTbIO p = 0,5 (KeNTblIil ypoBeHb OMacHOCTW) Npy KoaghhuLmeHTe
Bapuaumm: CY(W) =0 (1); 0,2 (2); kpacHbIiA ypoBeHb onacHocTW npy 6obwnmx CV(W) = 0,5 (3); 1,0 (4); 2,0 (5)
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BepoaTHOCTL NpopkiBa 03epa, pasHas 0,8,
npv ero HanosHeHuu, 6auskom k VI0=250000 m 3

1400
1200 ¢ *
1000
. . ¢ 1-Cv=0
g 222 X X y .. m2-Cv=0,2
.
400 1 A A A3-Cv=05
0 200 9 | = X4 -Cv=l
g 0 * 5-Cv=2
0,01 oa
O6ecne4vyeHHOCTb

PrcyHok 3 - PaccumTaHHble KpuBble pacnpeseneHus 06bemoB Bogbl (W) B pesynibTaTe BO3MOXHOI0 NpopbIsa
MopeHHoro o3epa Ne2 (6acceiiH p. Kuwwm Anmartbl) ¢ BeposTHOCTbIO p = 0,8 (KpacHbIil ypoBeHb OMacHOCTH)
npy KoagpguumeHTe Bapuauum: CYW) =0 (1); 0,2 (2); 0,5 (3); 1,0 (4); 2,0 (5)

BeposaTHOCTb NpopbIiBa 03epa, pasHas 0,8

2500
U
Q
3 2000
b 1500 ¢ 1-C=0
B m2-Cv=02
1000 <
X A3-Cv=05
é% 500 A X XX** X4 - Cv=l
# ¢ 5-Cv=2
(@]
0,01 on
O6ecneyeHHOCTb

PucyHOK 4 - PaccumTaHHble KpUBble pacnpefeneHns MakCUMasbHbIX PacX0f0B BoAbl Qmax
B pe3y/ibTare BO3MOXXHOI0 NMpopbiBa MOpeHHOro o03epa Ne2 (6acceitH p. Kuwm Anmarsl) ¢ BeposTHOCTb0 p = 0,8
(KpacHblii ypoBeHb 0MacHOCTM) npu KoathduumeHTe Bapuaumm: CUW) =0 (1); 0,2 (2); 0,5 (3); 1,0 (4); 2,0 (5)

Mpwn npeaenbLHOM Hano/HeHUM MOpPeHHOro o3epa (p = 0,8 - KpacHbI ypoBeHb onacHocTM) n Cv= 0
06beM NPOPbLIBHOrO MaBoAKa ¢ BePOATHOCTLIO p = 0,1 cocTaBuT 163 000 M3 (CM. pUCYHOK 3), a Makcu-
MasibHbI pacxog BoAbl TaKol Xe BepoATHOCTM - 180 m3c (CM. puCyHOK 4). [Ing KpacHOro ypoBHSA onac-
HocTh (p = 0,8) npn Cv=2,0: W0O1= 600 000 m3(cm. pucyHok 3), QmaxQg = 850 M3Ic (CM. pUCYHOK 4).

®poHTaNbHas MopeHa TyWbIKCY HOCWUT cnefjbl AMHAMUKW OfNefeHeHWs B UHTepBasie abCONHOTHbIX
BbICOT OT 3400 go 3100 M C ABYMSI OCHOBHbIMK CTyneHaMu. OT rpebHs A0 NOAHOXMWS MOPEHbI CPeAHWiA
VK/OH paBeH 14°, X0TA KpyTU3Ha OTAENbHbIX yCTynoB gocturaet 30-36°. MOBEPXHOCTb (PPOHTaNbHOMO
CK/IOHa, 3a WCK/IIOYEHMEM BOCTOYHOrO y4yacTKa, M3pes3aHa 3p03MOHHbIMKM 60po3daMu, MPOMOMHAMMK K
NoXKbMHaMn. Ha HWXHEN CTYMEeHW LUMPOKO PacrpoCTpPaHeHbl 3aMKHYTbIE MOHWKEHWUS, TEPMOKApPCTOBbIE
npoBasibl. Y MNOAHOXMUS CK/IOHA PacrnonoXeHO 60/bloe KOMMYECTBO BbIXOAOB BHYTPUMOPEHHBIX BOLO-
TOKOB, KOTOPbIE MO CYLLECTBY SIBASKOTCA MCTOKOM p. Kuwmn Anmatel. YacTb BbIX04oB 06ycnoBneHa copo-
COM TafblX NeAHNKOBbIX BOA CYTOYHOrO CTaMBaHMs (MPSAMON CTOK) U YaCTb - 3aperynvMpoBaHHbIM CTOKOM
TanbIX BOA,



Ne 1. 2018

Ha noBepxXHOCTU BEpPXHEA CTYMEeHU PacnofioXeH psAj O3epPHbIX KOTNOBMH (B TOM 4uCie Mog
HoMepaMu 1-3), YacTb M3 KOTOPbIX 3amofiHeHa HaHocamu. Maponormyeckue HabMAEHNUs BKAYAKOT B
cebs M3MepeHMe YPOBHEN M TemmepaTypbl BOAbI, PACXOLO0B CTOKAa Ha OTAENbHbIX MOPEHHbIX BOAOTOKAX.
YBenmueHne CToKa C leHNKOB XapaKTepusytoT pacxoipbl Ha yyacTke o3epa Ne3 (puUCyHOK 5, nuHus 2), npu
3TOM KonebaHue pacxoAoB BoAbl M3 03epa Nel HammeHbluee (MMHMS 1). OCHOBHAs YacTb hMbTPALMOHHONA
BOAbI ApeHUpPYEeTCS Y MOAHOXUA HWKHER cTyneHun BbixogaMmu 5-10 (NyHKTUp 3). MakcuManbHble pacxogbl
BOAbl Hab/IOfaNNCh NWLLIbL Yepe3 AeHb MOCcae MakCMMyMa MOTEMNIeHUs, YTO 06BACHAETCA 0COBEHHOCTAMM
nporpesa, TasgHUs U BOAOOTAAYMN NeJHUKOB.

13 ntonsa 1984

o

F-op= pth >3

Cnoit cToka, MM

PucyHoK 5 - ®a30Bblii MOPTPET COCTOAHNS IEAHNKOr0-MOPEHHOI0 Komnekca (¢ 21 noHs no 1 ceHTA6psa 1984 r.)
npu CpefHEM C/0e CTOKa B cTBope p. Kuwum Anmatsl - yp. MbIHXbIKbI (Nowaas 6acceiiHa 20,6 km2),
CeBepHbIN CKNoH Vne AnaTtay:

1- cToK 13 03epa Nel; 2 - cTok 13 03epa Ne3; 3 - ApeHaX Y NMOAHOXMSA HVDKHEW CTyneHn Bbixogamu 5-10;

4 - xo[ Temnepatypbl BO3AyXa Ha MopeHe. UepHas IMHUA COOTBETCTBYET AaTe opmmpoBaHmns cens 13 niona 1984 r.

Pacxofbl BOAbl B 3aMbIKalOLLEM CTBOPE W rnaBHas MepeMeHHas - 06bem BoAdbl B 6acceiiHe (B KOH-
KPeTHbIA MOMEHT BpPEMEHMW cfaraeTcs W3 3anacoB BOAbl B CE30HHOM CHEXHOM MOKPOBe, fefHMKaX,
PbIX/1006/1I0MOYHBLIX TOPHLIX MNOPofax, 03epax WU fyXax, MNOA3EMHbIX Te0f0rnYeckux CTPYKTypax,
pycnoBoli cetun), no mHeHuto KO. B. BuHOrpazfosa, fBNAIOTCA KOOPAMHATAMU HEKOTOPOro [BYXMEPHOro
abCTpakTHOro «(ha3oBOro NPocTpaHcTBay». da3oBas TPAEKTOPMS CTOKa BOAbl MPeAcTaBnseT coboii neTto,
XPOHONOrMYECKM HanpaB/eHHYI0 NPOTMB YaCOBOW CTPESIKU U PacTAHYTYHO BLOMb OCKM abCumcc Mo Cnoko
CTOKa Ha 8 MM (CM. PUCYHOK 5), UTO COOTBETCTBYET M3MEHEHWIO C/os CTOKa B 1965 I. 419 3aMblKatOLLEro
cTBopa yp. MbIHXbINKbL. BAonb ocu opAvHAT MpefcTaBfieHbl pacxofdbl BOAbl AN Pa3HbIX OOBLEKTOB
MOpeHHOro Komnnekca (o3epa Ne 1 1 3, cymmapHbIii CTOK Y MOAHOXMUS MOPEHbI), KOTOpble 6blnn n3me-
peHbl B 1984 . n nsmeHanuco fo 2 m3c. HapyleHve o6Llero BHyTPMrofoBoro xoAa CToka 06paTHbIMU
neTnsMmn-BbIOPOCOB (MO YacOBOM CTPenKe), KOTOpble COOTBETCTBYKOT MMKaM MaBOAKOB, YKa3blBalOT Ha
BbICOKYI0 WM3MEHUYMBOCTb TMAPONOrMYECKUX XapaKTepUCTUK MpU CYTOYHOM ocpefHeHun. KoapduumeHTt
Bapuaumn pacxofos Bogbl M3 o3epa Nel coctasun 0,38, a m3 o3epa Ne3 oH goctur 0,49. TMpuyem
M3MEHUYMBOCTbL TEMMNEPATYPbl BO34yXa Ha MOpeHe oLeHnBaeTcs B 0,34.

Mo ceepeHusim B. A. Tony6oBuya, 13-14 nona 1984 roga Ha (hpOHTaNbHOM CK/IOHE HVDKHEW CTYMEeHK
TyNbIKCYCKON MOpPEHbl MMENU MeCTO CefieBble SIBMIEHUSA, Bbi3BaHHblEe 00pYyLUEHWUSMWU GOPTOB CefleBOWA
NPOMOUVHbI (BbicOTa 6-8M), rge HabnoAanocb yBennyeHme pacxofoBBoAbl A0 2m3c.l1o pesynbTatam
n3mepeHnii (¢ ucnonbsoBaHnem MP-55 n MPC-1) 1 BblUMCNEHWNIA OCHOBHbIX XapakTepuCTUK ceneid: nepaas
BOJ/IHa CeieBOro notoka (NpPoAo/MKUTENbHOCTLIO 29 MUH) npowwia 06beMoM 6210 M3 M C MaKCUMasbHbIM
pacxogom 4,7 m3c (cpefHsas nnoTtHocTb 1,63 T/M3); BTOpas BOMHa Habntoganacb vyepe3 33 MUH (ee npo-
LOMKUTENBHOCTL 22 MUH) 06beMoM 6000 M3 1 MakcMMabHbIM pacxogom 5,2 m3c (nnoTHOCTb 1,76 T/M3).
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Ha cnepytolimii jeHb TakKe BO BTOPOIA MonoBunHe AHS (16-18 4) nepBoii BOMHOI BbiHECeHO 7080 M3 npwu
MaKCMManbHOM pacxoge ceneBoro notoka 5,2 m3c (nnotHocTs 1,66 T/M3. BTopas Bo/iHA chopmmpo-
BaslaCb MPaKTUYECKN Yepes vac 1 ee NPOAOMKUTENBHOCTL cocTaBmna Bcero 10 muH (06bem cens 1850 M3,
ero MakCcuMmasbHblii pacxog - 3,6 m3c, nnoTHocTb 1,45 T/mJ).

BbicoTa HyneBoi n3oTepmbl gocturana 5150 m (13 nona) n 4800 m (14 wons), a CPeAHECYTOYHbIE
3HayeHuMa TemnepaTypbl Bo3gyxa Ha MopeHe - 14,0 n 13,2°C. MaKcumabHble pacxofbl Bodbl ¢ 03epa Ne 3
coctasunu 2,08 n 2,38 M3c COOTBETCTBEHHO.

B 2017 r. rnsuunancHbIli ceneonacHblid nepuog Hactynun 16 uioHS (3eNeHblii ypOBEHb OMAacHOCTH),
KOrga Habnoganca yCTonumBbIin NOMOXMTENbHbIA TeMMepaTypHbliA hoH (B AHEBHOE M HOYHOE Bpems) Ha
MC «MBbIHXbIfIKbI». BblCOTa HyN1e€BOM M30TEPMbl Haxoannack Bbile 4200 m Hag yp. M. Ocafku Bbinaganm
MPEMMYLLECTBEHHO B XXWAKOM BMAe. 23 WIOHA MPOrpeB BO3AyXa B BbICOKOTOPHOM MOSCE PE3KO YBEesu-
yuncs, 3HaunTeNbHble 0CaAKKW BbiNnaganu 25 MIOHS U 27-29 MOHA. B 3TOT nepuof BbicOTa HYNEBOM M30-
TepMbl He onyckanacb Hke 3800 M. Bblfio AaHO MpeayrnpexxieHne 0 BO3MOXHbIX OMacHbIX AB/IEHUAX B
ropax Mne Anatay, B OnepaTMBHOM pPEXMME MPOBefEHbl a3poBM3yasibHble HabMoLeHUs 3a COCTOSHUEM
Hano/HeHNA MOPEHHbIX 03ep ANS OLEHKM BEPOATHOCTM nX npopbiBa (Npu p* = 0,5 n Cv< 0,2 Ha3Ha4vaeTcH
XeNnTblli ypoBeHb OMacHocTW). Mo KpaTKOCPOUHOMY MporHosy (Ha 6-7 wuona 2017 r.) akcTpemasibHble
MaKCUMaslbHble N MUHUMaSIbHbIe TeEMNePaTypbl BO3A4YXa NPeBbICUIN aHANOTUYHbIE CTATUCTUYECKUNE BeJn-
YMHbI B TeueHne 6onee Tpex gHel. BbicoTa HyneBoi n3oTepMbl HaxoauTcs B npegenax 4500-5300 m [5].

3aknyeHune:

1 C nomowbto pa3paboTaHHO CTOXAcTMYECKOW MOAEeNM BO3MOXHOIO MpOpbiBa MOPEHHOrO 03epa
MOXHO NOA (PaKTUYeCKne XapakTepuCTUKM HAKOMIEHHON BOAbl B 03epe CMOAennpoBaTb 06beM MPOpbIB-
HOr0 NaBoAKa 3afjaHHOV BEPOSITHOCTM 1 COOTBETCTBYHOLLMIA MaKCUMasbHbIA PacXof BOAbI.

2. B cnyvae panbHeiwwero coxpaHeHWs BbICOKOFO TeMMepaTypHOro poHa B BbICOKOTOPHOM Mosice
(2017 r.) 1 pe3Knx U3MeHeHWii CTOKa B MOPEHHO-/1€4HNKOBOM KOMMEKCE B 3aBUCMMOCTY OT Hanos/IHEHNS
03ep MOXXHO Ha3Ha4aTb pa3Hblil YPOBEHb TNLMANLHON CeNeBOl ONACHOCTW (3€N€EHbIN, XeNTblli, KPpacHbINA)
C yKa3aHWeM XapaKTepucTUK NaBogkKoB (06beMa 1 MaKCMMAabHOMo pacxosa) npu sepostHoctu 0,1-0,01.

PesynbTaThl UCCNef0BaHUSA 0BCYXXANCL Ha MEXAYHAPOAHON Hay4YHO-MPaKTUYECKOW KOH(epeHLun
«CeneBas 6e30MacHOCTb: OLiEHKa, MPOrHo3, 3awmTtay» 22-25 aBrycta 2017 r. (r. Anmartbl, KasaxcTaH).
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KIIII AIMATHI ©3EHI BACCEMHIHJIEI'TI MOPEHAJIBIK KOJIIIH BY3bLTY KATEPIHIET T
TIATUAIBAI CEJ KATEPIHIH CAHJABIK BATAJTAYbI

AHHOTanmms1. BY3bUTYBI BIKTHMATIBI MOPCHATBIK KOIAEPAl OaKbIIIAHATHIH (MY3AbIKTAPJAH Maiira OOJaThIH Celn-
JIEpFE KaTBICTHI) KATCFOPHACHIHA YKaTKb3aabl. OIapabIH MKbUT CaifbIH OAKbIIAHY bl K6 MOP(QOMETPHACH MCH TaOWUFH
OereTTepiH JKaFIalbl OOMBIHINA CAHABIK AKIAPATTHI AlyFa KO KeTKizemi. Kex keneMiHiH OIpKaIbIITHI 6CY1 OHBIH
Oy3bIIy BIKTHMAJIBIFBIHBIH apTybIHA ceOemmi 00maasl. MOPEHAIBIK KOIIIH 6MIp CYPY Y3aKTHIFBI (IaMy YaKbITHI)
TaOHMFATTHIH CTOXACTHKAIBIK MYMKIHOITIKTCPIHIH JKUBIHTHIFbIHA Toyexai. benrimi Oip KbULZAFbl CYIBIH €H KOl
ME3FIIIIK KOJCMIHICFL OHBIH OY3bUIy BIKTHMAIABIFBIH Oaraiay YINiH MOPCHANBIK KOIIIH CTOXAaCTHKAIBIK MOJCITb
TmapaMeTpiacpl aHBIKTANAbL. TYHBIKCY MY3IbIFBIHBIH COHBIHIAFEI No2 MOpPEHAMIBIK KOIIiH Oy3puTybIHAAFs! (15 mrimme
1973 x.) KemeM MEH MaKCHMAIIb/Ii Cy 6TIMAEP] BIKTHMAJIIBIKTAPBIHBIH TAPAIY KUCBHIKTAPHI YIFIICHI.

Tyiiin ce3aep: ke OY3bUITy BIHBIH BIKTHMATIBIFBL, MOPCHAIBIK KOJ, FITHUANBAL CEJI, CY TACKBIHBI KOJICMI, MAK-
CHMAJb1 CY IIBIFBIHEL
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QUANTITATIVE ASSESSMENT OF GLACIAL MUDFLOW RISKS
IN A MORAINE LAKE OUTBRAKE IN THE KISHY ALMATY RIVER BASSIN

Abstract. Moraine lakes, threatening a possible breakthrough, are classified as controlled (for mudflows of
glacial origin). Their annual survey provides quantitative information on the morphometry of lakes and the state of
natural dams. The presence of a constant increase in the volume of the lake indicates a growing probability of a
outbrake. The life span (time of development) of the moraine lake depends on the totality of the stochastic
possibilities of nature. The parameters of the stochastic model of the moraine lake outbrake are determined to assess
the probability of its emptying at the largest scasonal volume of water in a particular year. The curves for the
distribution of the probabilities of the volumes and maximum flood costs are modeled at the break of moraine lake N
2 at the end of the Tuyuksu glacier (July 15, 1973).

Keywords: probability of lake outbrake, Moraine Lake, glacial mudflow, flood volume, maximum water
discharge.
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POJIb NMO/IHOMACLUTABHbBIX 3KCNEPUMEHTOB
B CTAHOBJIEHN HOBOW CEJIEBOWV MNMAPAOUNT Mbl

AHHOTauua. MpuBOAATCS ONUCAHUA 3KCMEPUMEHTOB MO BOCMPOM3BEAEHNIO UCKYCCTBEHHbIX Cefeid Ha Yemon-
raHcKom nonuroHe B 1972-1978 rogax. ®opMupoBaHune cens OCYLLECTB/IANOCL MYTEM PerysnpyemMoro nonycka so-
[bl U3 UCKYCCTBEHHOI0 BOAOXPaHMANLLA eMKOCTbIO 75 Thic. M3. MaKCcMManbHbI pacxoj NOMyckKoB MOF AOCTUraTb
100 m3c. Bo Bpems 3KCNEPUMEHTOB MaKCUManbHbIA pacxof BOAbl B LWAK3e BojoxpaHunmuia coctaensn 30 m3c,
MaKCuMManbHblil pacxog cens npesbiwan 300 m3c. O6pa3oBaHMe cens NPONCXOAU0 B eCTECTBEHHOM CeNeBOM Bpe3e,
pacnonoXeHHOM HWXe BOAOXpaHunmLa. icnonb3oBancs KOMMAEKC cefleMeTpUyeckoil annapaTypbl, 0COBEHHOCTbIO
KOTOPOro ABNANOCH OTCYTCTBME MEXAHMYECKOro KOHTaKTa MeXAy CenesbiM NMOTOKOM W gaTyvkamu. OH BKAOYan B
ceba ABYX4aCTOTHbIA AONNAEPOBCKUI U3MEPUTENb NOBEPXHOCTHOW CKOPOCTU NOTOKA U PacCTOAHMA 4O ero noBepx-
HOCTW, YTO MO3BOMIANO BbIYUCAATL FNY6UHY MOTOKA; CEACMMUYECKMIA M3MepuUTeNb pacxofa Cens; KBaHTOBbIA Mar-
HUTHBIA FpajMeHTOMETP, MO3BONAIOLLNIA ONpeaenaTb CPeLHIOI NAOTHOCTL CeNeBoil Macchl B 06beMe 300-500 m3.

Mo pesynbTaTam 3KCNEPMMEHTOB ObII0 YCTaHOB/EHO, YTO (DOPMWUPOBaHME MAOTHOW CeneBOW MacChl Mpowuc-
X04MT B pesynbTaTe B3aWMOAeNCTBNA COCPeLOTOYEHHOTO BOAHOIO MOTOKA C PbIX/1006/10MOUYHbLIMY MOPOAaMM, Nexa-
wumn B pycne. Mpu aTom npeo6nagaeT 3p03MOHHO-CABUIOBbLIV CeneBOi npouecc. [eneHve ceneii Ha CTPYKTYPHble
N TypOyneHTHble HOCUT YCNOBHbIN XapakTep, Tak Kak peXxum 4BMXXEHUA MOTOKOB MeHAeTCA B NpoLiecce passuTusa B
3aBMCMMOCTM OT PEOIOTNYECKUNX CBOWCTB CeeBOI MacChl, MOPGHOMETPUMN NYTU ABMKEHUS U PACXOJ0B Cens.

KnioueBble CNOBa: UCKYCCTBEHHbIE CENN, N3MEPEHME XapaKTEPUCTHK Cenell, MexaHunKa cenei.

BeegeHne. B 2017 r. ucnonHunock 45 net co AHSA MepBOro 3KCNepuMMeHTa Mo BOCMPOU3BELEHUIO
MCKYCCTBEHHOr0 CefIeBOro0 MOTOKAa B eCTECTBEHHOM CefleBOM ouvare Ha YemonraHckom (HbiHe Lllaman-
raHCKOM) MonuMroHe KasaxcKoro Hay4yHo-uccnefoBaTeNbCKoro ruapoMeTeopoNornyeckoro UHCTUTYTa
(KasHAT MW).

«/ACKYCCTBEHHOCTb» 3aK/o4anach TOMbLKO B crnocobe nosyyeHus BOAHOrO NOTOKa, MNOCTYNaBLUero B
cefieBoii oyar. BofHbIl NOTOK 6bla CO34aH NOMYCKOM BOAbl M3 BOAOXPaHWAMLLA, 06pa3oBaHHOro nioTu-
HOW, pa3paboTaHHOM U co3faHHOl KonnekTuBoM paboTHMKoB CKB 3aBopa «Kasreohuanpubop» 1 otaena
cenesbixX notokoB KasHWTIMW Ha mecTe npopaHa MOPeHHOro 03epa, NpopbiB KOTOporo okono 100 net
Ha3af, 1 npuBen K 06pa3oBaHWIo ceneBoro oyvara. C TakuM >Ke YCrexoMm Ceflb MOr BO3HUKHYTb U B pe3y/ib-
TaTe BbIMajeHUs MOLLHOIO fIMBHA Ha anbNUACKUX Nyrax B Bogoc6ope ceneBoro odvara. «Cam e npouecc
(hOpPMMPOBAHNA CENsi HN B KOeli Mepe He MOXET ObiTb MpM3HaH OT/IMYHLIM OT TakoBOro 6e3 yyacTtus
yenoseka» [1].

B pe3synbTaTe 3KCMEPMMEHTOB, BbIMOJIHABLUMXCA L0 MPOBEAEHUA YeMOJITaHCKMUX 3KCMepUMEHTOB,
OT[eNbHblE NOCTaB/IEHHbIE BOMPOCHI HAaLU/W CBOE YacTUYHOe pelleHne. OTCYTCTBME [OCTOBEPHbLIX Kpu-
TepueB nogobus mMogeneil peasbHOMY CeNeBOMY MPOLECCY HE MO3BOMAA0 MCMO/b30BaTbh MOJYYEHHbIE
pe3ynbTaTbl HX 4N NO3HAHUA 3aKOHOMEPHOCTEN (hOPMUPOBAHUA U ABUXKEHUS CeNeld, HU ANid pacyeTa Ux
KOJIMYECTBEHHbIX XapakKTepucTuk. HactosTensHo Tpe6oBasoch BOCMPOW3BELEHWE CeNeBbIX MOTOKOB B
HaTypasbHOM MacliTabe, T.e. Ha 1-2 nopsfka nNpesblllatoLleM MacLliTabbl NpefLecTBOBABLUNX OMbITOB.
JKCNEPUMEHTMPOBaHNE B TaKMX MacluTabax MO3BOMANO BbIACHUTb MeXaHW3Mbl BOB/IEYEHUS| B CENEBONA
MPOLECC BanyHHO-INbIOOBLIX hpaKUuiA PbIXN006/10MOUHBIX CenetiopMUPYHOLLUX MOpod, NpeAacTaBsto-
LLMX OKO/MO MOMOBMHbI X MEXAHNYECKOrO COCTaBa.

[0 npoBefeHNs 4eMOITaHCKMX 3KCMEPMMEHTOB M NPOXO0XAeHUs cenesoro notoka 15 uwong 1973 r.
Ha peke Manasd AnMatuHka (HbiHe Kuwwin Anmatbl), 06beM 1 NJOTHOCTb KOTOPOro onpefeneHbl f4ocTa-
TOYHO TOYHO, OOMbLUMHCTBO CMELMANUCTOB CYMTAN0 HEBO3MOXHbLIM (HOPMUPOBaHME TPA3eKaMEeHHOro
cens 6onbwoin nnotHocTu (6onee 2000 kr/m3) B pesynbTaTe B3aMMOAEWCTBMA BOAHOrO MOTOKa C
PbIX/1006/10MOYHbLIMY NOPOAaMU.

OCHOBHbIMM 33/la4amMU 3KCMepUMEHTOB ABA/IUCH:

10



Ne 1. 2018

npoBepKa rurnoTe3 0 BO3MOXHOCTM (POPMUPOBAHUA TPS3EKAMEHHbIX Cefeld, rpaHy/oMeTPUUECKmnit
COCTaB TBEPLOro KOMMNOHEHTA CeNeBOl Macchl KOTOPbIX Bbl NPeAcTaBfieH YacTuuammn oT Aoneid MUKpPOHa
40 10 m, Npu B3aMMO/ENCTBMN COCPESOTOUEHHOrO BOAHOIO NOTOKA C PbIX/I006/T0MOYHBIMU MOPOJAMMY;

OLEHKa KPUTMYECKOro pacxofa BOAHOro NOTOKa, Npy KOTOPOM cenleobpa3oBaHue HOCUT CTauuoHap-
HbI XapakTep;

OLlEHKa KPWUTUYECKOro YK/IOHA CEefieBOro oyara, npu KOTOPOM Ceneobpa3oBaHWe HOCWUT CTaluoHap-
HbI XapakTep;

Nosly4yeHune faHHbIX 0 CKOPOCTU pacnpocTpaHeHns (hpoHTa CeleBoro Bana;

noflyyeHne faHHbIX 0 banaHce XMAKOro 1 TBEPAOro KOMMOHEHTOB Ce/ieBO MacChl Ha yyacTkax hop-
MUPOBaHUS U ABWXEHNS cenei;

ncnbiTaHMe 6eCKOHTAKTHOM ceneMeTPUYECKO annapartypbl;

noApobHas KMHOCLEMKA CefleBbIX NMPOLLECCOB Ha Pa3fInyHbIX UX (has3ax;

OLleHKa JMHAMWYECKOro AaB/IeHNs Ha NPensaTcTBus.

Ha npoBefieHWe 3KCNEepMMEHTOB, BO BPeMS KOTOPbIX pacxof cens OyAeT cOCTaBNsiTb COTHWU Ky60-
MeTPOB B CEKYHAY, OblfI0 MONy4YeHOo pa3pelleHmne MNpaBuTtenscTea Kasaxckoii CCP.

UemonraHckuit nonurod KasHMIT MW coctonT 13 5 yyacTkoB (pUCyHOK 1):

BOLOXPaHWUINLLA;

rNaBHOrO CefeBoro ovara;

TPaH3UTHOIO yYacTKa;

HW>KHEro CeeBoro ovara,;

30HbI TPaHc(opMayuu cens.

EMKOCTb BOLOXpaHUAULLA OLeHeHa B 70-75 Tbic. M3. MaKCcMMasbHbI pacxof, BOAHbLIX MOMYCKOB MOT
pocturate 80-100 m3c npu ANUTENbHOCTM NONYCKOB A0 30 MUH.

PrcyHok 1- Cxema nonepeyHbIX npogueli U pacronoXeHne y4acTKoB pa3mbiBa (1)
1 OT/IOXKEHWIA (2) ceneBoro noToka B 1972 r. B 6acceiiHe p. YemonraH

[nuHa rnaBHOro cenesoro o4ara no tanbBery coctasngna 930 m, niowagb - 70 400 M2, cpefHas
rny6uHa cenesoro ovara - 45 M, MakcumanbHas - 75 M, HaMb0/bLIaa WMPKUHA cenieBoro ovara - 150 M,
CPeAHuiA YKNOH Mo TaNbBery - 16°, 06beM ceneBoro oyara - 3,17 MaH mM3. 'paHynoMeTpuyecKas KpmBas
cenepOpMMpyIOLLMX MOPOJ CefeBOro ouara MpefcTaBneHa Ha PUCYHKe 2,  (DU3MKO-MexaHuYeckue
XapaKTepUCTUKN PbIXN00610MOYHBIX MOPOA B eCTECTBEHHOM 3aneraHuu - B Tabnuuax 1w 2 [2]. MeTtpo-
rpauyeckne 1 pusnyeckme XxapakTepucTUKM KPYynHbIX 0610MKOB NpuBefeHbl B Tabnuue 3.
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PUCYHOK 2 - VIHTerpaibHble rpadvku rpaHy10MeTpMYecKoro coctasa cenethopmMmpyoLyx Nopog
UemonraHcKoro cenesoro ovara:
| - rpaHynomeTpuyeckmii coctas MCM;
Il - rpaHy/IOMETPUYECKWMIA COCTaB 3anoIHUTENS OCHOBHbIX CeNeiopMUPYIOLLVX FPYHTOB;
1- annoBranbHO-NPOOBUANBbHLIE, CEMEBbLIE TPYHTLI;
2 - NpontoBUasbHbIE FPYHTbI GOKOBbIX NPUTOKOB;
3 - BEpXHeYeTBePTUUHbIE MOPEHHbIE FPYHTbI (BEPXHUIA yCTyn);
4 - [entoBUaIbHO-rPaBUTaLMOHHbIE U rPaBUTALMOHHBIE (CKMOHOBbIE) FPYHTHI;
5 - BepXHeYeTBEPTUYHbIE MOPEHHbIE FPYHTbI (HWKHUIA yCTy)

TpaH3NTHbIA Y4YacTOK, Pacrno/ioXeHHbI Ha BbicoTe 2650-2500 m, npeacTaBnsieT coboi >Kenoo,
BbIpaboOTaHHbIA B KOPEeHHbIX FpaHWTOMAHbLIX nopogax. O6wWwas AgnavHa pycna coctasnser 760 M npu
cpeaHem yknoHe 11,5°. Ha 3ToM yyacTke pycna, 06/1afatoLemM Manoi WepoxoBaToCTbio 1 60/bLLIOIA U3BU-
NNCTOCTbIO, MEpeMeLlnBaHNe CENEeBON MacChl CTAHOBUTCA MaKCUMaslbHbIM, BCMEACTBUE YEro OT/I0XKEHUE
cenieBoii Macchl (B TOM 4YMC/ie KPYMHbIX YacTML) MPaKTUYECKM He NPOUCXOAMT. ITO CO34aeT MaeasbHble
YCNOBWS ANA OLEHKN OTHOCUTE/IbHOW CKOPOCTU XXUAKOTO U TBEPAOr0 KOMMOHEHTOB CENEBOro MoTOKa.

Ha BbicoTe 2484 M HaxoguTcs Bogonaf OOLei BbICOTOM OKOMO 12 M, 3a KOTOPbIM PacnosioXeH
HWKHWIA CeNneBoil ovar, AnMHa KOToporo coctasnsina 510 m, cpeAHWiA YKNOH ero TanbBera - 7,5°. Hwuwke
3TOr0 CeNneBOro ouara pacnosfiokeHa 30Ha TpaHcopMmauuW Ccensi, LWUpUHa KOTOpOi B cpeaHeM Obina
150 M, AnuHa - 6onee 2,5 KM, CpefHWUiA YKIOH - 5°. B 3TOI 30He MPOMCXOAWMN0 OTNOXeHue Hambonee
KPYNHbIX (hpakuuii TBEpAOro KOMMOHEHTa Ce/leBO MacChl, BbI3BAHHOE PE3KUM YMeHbLUEHUEM TNy6uHbI
NoTOKa, 06YCMOBEHHOE Pa3IMBOM CefleBOW MaccChl NO LUMPOKOMY AHY AOAUHBI. Tak Kak ray6uHa notoka
CTaHOBM/AaCb MEeHbLLE pa3MepoB KPYMHbIX Ppakuuid, 4eCTBME HA HUX apXUMEeA0BOM CUAbl YMEHbLIANOCh,
a cuna TpeHus yBennmymBanach.
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TaGmuia 1 — Ouznko-MeXaHUUeCKUe XapaKTePUCTUKH PHIXJIIOOOIOMOYHBIX ITOPO/T

Ne O6rem Bec BraxuocTs, % IDIOTHOCTB IPYHTA, KI/M
BBIpa- BBIHY TOH BBIHY TOU
GOTKH HIOPOJIBL, IIOPOJILL, MeNKo3eMa 00JIOMKOB I'pyHTa B €CTECTBEHHOM | abCOIIOTHO
e KT (<2 Mm) (>2 Mm) B MacCHBE 3aleraHun CyXOro
-1 1307 2672 12,0 0,6 3.6 2040 1970
-2 1089 2440 15,6 0,6 4,0 2240 2150
1mI-5 7375 16 408 11,5 0,6 2,3 2200 2170
-7 518 1162 8.8 0,6 2,9 2250 2190
-6 892 1965 9,7 0,6 32 2200 2130

TaGmumrra 2 — ['pa"yToMeTpUHECKHIA COCTaB PHIXIIOOOIOMOYHBIX II0POJI B €CTECTBEHHOM 3alleraHun, %o

No Pasmep dpakiimit, MM

BEHIpa-

Gorku | 1000-500 [ 500-200 [ 200-100 | 100-50 | 50-20 | 20-2 | 2-0,05 | 0,05-0,01 | 0,01-0,005 | 0,005-0,002 | <0,002
111-1 2.3 20,0 7,1 6,7 5,9 30,7 24.8 1,5 0,5 0,3 0,2
111-2 22 154 3,0 5,6 5,9 442 21,3 1,8 0,1 0,1 0,4
I11-5 8,7 50,3 9,5 1,8 1,9 10,2 14,7 1,8 0,5 0,3 0,3
I11-7 10.4 16,8 6,6 5,8 5,9 26,0 26,5 1,6 0,2 0,1 0,1
I11-6 11,0 5,1 1,6 4.4 5,8 43,6 26,2 1,7 0,2 0,3 0,1

Tabmura 3 — Ousnueckue XapakTePUCTUKU KPYITHBIX OGIIOMKOB Pa3HOIO IIETPOr padhIIecKoro cocraBa

IleTporpa- IInotHOCTH EcrecTBeHHas I110THOCTS, KI/AC

¢rueckue 00JIOMKOB BIIAKHOCTD 2AGCOIIOTHO BeIlecTBa BEIIECTRA 110 ITopucTocts,

pazHoCTH TIPY €CTeCTBEHHOU (110 Becy), CYXHX METKO3eMa | THTepaTypHBIM %
TIOPOJT, BIAXKHOCTH, KI/M % OBTOMKOR JAHHBIM

I"panuTh 2540 0,6 2520 2700 2650

Jluoputst 2800 0,6 2780 2700 2900 4

Jasi ompenesieHHsl XapPaKTEPHCTHK CeJled HCIOIb30BAICS KOMIUIEKC CEIEMETPUYECKOH arma-
patypel, 0OCOOCHHOCTBIO KOTOPOTO SIBISUIOCE OTCYTCTBHE MEXAHWYCCKOTO KOHTAKTA MEXKIY CCJICBBIM IO-
TOKOM H JarunkaMu. OH BKITIOYAT B ceO4:

JBYXYAaCTOTHBIH JOMILICPOBCKUN HU3MEPUTENh MOBEPXHOCTHOM CKOPOCTH IMOTOKA U PACCTOSHUS 10
€ro MOBEPXHOCTH, YTO B HE PA3MBIBACMOM PYCIIE MO3BOJISIO BBIUUCIATE ITyOUHY MOTOKA;

CEUCMHUYECKHUM U3MEPUTEITb PAcX0Aa CEJIs,

KBAHTOBBIH MAarHUTHBIA T'PAAUCHTOMETP (MHTCPIIPETALMS JAHHBEIX, MOJYYACMBIX € €ro MOMOINBIO,
T03BOISIA ONPEACIATh CPEIHIOKO IIOTHOCTD CEEBOI Macchl B 06bemMe 300-500 a’).

Bce crmocoOpr 66CKOHTAKTHOTO M3MEPCHHS XapaKTCPUCTHK CECH W OMOBCIICHHUS O CEJICBOM omac-
HOCTH 3alIMIICHBI aBTOPCKHMH CBHACTCIBCTBAMH HA H300PETCHHUS.

Ha Bce cnocoGbl ¥ KOHCTPYKLIUHM HW3MEPHUTEIBHBIX YCTPOHCTB OBLIM MOMYUCHBI aBTOPCKUE CBUAC-
teapctBa CCCP Ha uzobpereHus [3-5]. Kpome TOro, oCcyImecTBsiach CTEPEOCKOMUIecKas (hoTocheMKa
MOBEPXHOCTH CEI, a TaKKe ChEMKa 35-MHUTUMETPOBBIMH LBETHBIMH  HPOdeCcCHOHATBHBIMU
KMHOKaMEPaMH, YHACIIO KOTOPHIX B 3kciepumente 1972 r. cocrasmsmo 16.

HsmepuTenbHBIH KOMILIEKC paclioarayics HaJ TPaH3UTHBIM PYCJIOM BBIIIE BOJOMAJA, 32 KOTOPBIM
HAYMHAIC HIWKHUH ceneBoit ouar. [Tockompky pycio 6110 06pa3oBaHO B KOPCHHBIX MOPOAAX, €rO Xapak-
TEPUCTUKH OCTABAJMCh IIPAKTHYECKH HEW3MECHHBIMM HAa TPOTHKEHHHM BCEX OKCIEPHMEHTOB, OCYINE-
crgBIuxcs B 1972, 1973, 1975, 1976 u 1978 rr.

JKCMEePpUMEHTHI N0 BOCMPOH3BEJEHHI0 HCKY CCTBEHHbIX cedeii. [lepsriii skcnepument Ha Yemon-
raHCKOM ImosnroHe Hadancs B 12 1 15 mun 27 aBrycra 1972 r. mpu ypoBHE 3a0JIHEHH BOJOXPAHUINING
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3.06 M, UTO COOTBETCTBOBA/I0O 06bEMY HaKOMMEHHON BOAbl 42 Thic. M3. Ha OTKpbITME 3aTBOPOB MAOTWHbI
OblN0 3aTpayeHo 2 MWH, Ha 3aKpbiTMe - 4 MUH 15 ¢, UCTeyeHWe BOAb! NPU NOHOCTLIO OTKPbITLIX 3aTBO-
pax gnunock 12 MuH 15 c. Ha MOMEHT 3aKpbITUS 3aTBOPOB YPOBEHb BOAbI B BOLOXPAHWU/IMLLE MOHU3NUIICA
Ha 0,4 m.

MpocTpaHCTBEHHOE MepepacnpefeneHre obbema pbiX1006/10MOYHBIX NOPOA, B XOL4E UX BOB/IEYEHUSA
B Ce/IeBOI MPOLECC M OTIOXKEHWS TBEPAOr0 KOMMOHEHTa NpY Aerpagauun cens Ha OTHOCUTE/IbHO MasibIX
YK/IOHAX, pacCUnTbIBA/IOCL HA OCHOBE AaHHbIX TOMOrpaPuyecknx N3MepeHuin, KOTOpbIMK ObI10 0XBa4YeHO
4.6 KM CefileBOro ouvara, pycna v nons BblHOCA. HuBENMpoOBaHME MPOBOAWIOCH HA 84 NomepeyHbIX Mpo-
hunsx, U3 KoTopbix 28 OblIM pacnosoxeHbl B ceneBom ovare, 10 - B pycne peku, 19 - B HXKHEM CeNeBOM
ouare n 27 - Ha none BblHOCA. Y CTaHOBMIEHO, YTO 13 CEMEBOr0 o4ara BbIHECEHO 24,2 TbiC. M3 Pbix/1006/10-
MOYHbIX nopod. Okono 50 % o6bema Mopog BOBMEYEHbl A0 15-r0 nonepevyHnKa, HUXKe ero MHTeHCUB-
HOCTb BOBJ/IEYEHUS PbIX006/I0MOYHBLIX MOPOS B ceneobpa3oBaHue YMeHblUanach. YBennyeHne obbema
CeNneBoro MoToka NPOMCXOAMIo A0 47 nonepeyHoro npoguns, nocfie Yero NPou30LLIN0 3HAYMTeNbHOe
OT/IOXXEHME CeneBO maccbl. Huxe 62-ro nonepevyHoro npogunis o6beMm cens Bo3pacTan MM YMeHb-
Luancs, 0IHaKo Ao 78-ro npodmna npeobnagano OTNOXEHWe CeNneBoil Macchl. B ganbHeiiwem, go 88 npo-
thuns, o6beM cend nosbiwancs. Hwke 88-ro npoumna Ha NPOTSHXKEHUM 6 KM OT/IOKEHUA BU3YaslbHO
MMeNn BUA, TUMWYHbLIA 019 rpsa3eKamMeHHbIX ceneii Vine Anatay. Bbino onpefgeneHo, 4To U3MeHeHue
YK/I0Ha pycna Ha 3TOM y4acTKe HOCWNO 3HaKOMepeMeHHbI XapakTep Ha (oHe 06LLero He3HauYMTeNbHOro
YMEHbLUEHUS YK/OHA AONIUHBI. BOBneYeHne pbixn006/10MOYHbIX NOPOA B CeieBO NPOLLECC NPOMCX0AUN0
Ha y4yacTKax CYXeHWs pycna, OT/IOKEHWe - B MeCTax pacliMpeHuss MoiiMbl, HAa NMOBOpPOTax U pas3BeT-
B/IEHUAX pycna.

lMonyyeHHble AaHHblE MO3BOMAKT MPeAnofioXUTb, UYTO BOBJIEYEHWE WU OT/IOKEHME TBEPLOro
KOMMOHEHTA CeflieBOi Macchl ONpeAensnocb aHeprueil NOTOKa, KOTopas BO3pacTana C poOCTOM ero rny-
O6MHbI C OfHOBPEMEHHBLIM MOBbILEHWEM CKOPOCTU. CpefHss MAOTHOCTb CENeBOW MacChl OLEHEHa B
2070 Kr/m3.

B npouecce MOAroTOBKM K MPOBEAEHWIO MEepBOro 3KCMeprvMeHTa MO BOCMPOM3BEAEHUIO WCKYC-
CTBEHHOrO Cefisi B ,OHHOW YacTy rN1aBHOTO CE/IEBOr0 0Yara B Lensax onpefefieHns rpaHy10MeTpryecKoro
cocTaBa M MIOTHOCTU CenehopMUpYIOLLMX NOPOA B YCMOBUAX MPMPOLHOrO 3aneraHns Obl1 NpoifeH
CEMUMETPOBbIN Wypd.

Mocne 3aBepLUeHMs 3TUX paboT B Wypde Oblna ycTaHoBneHa Tpyba gnametpom 0,2 M, KOTOpas B
KOMM/IEKCe C M3MEPUTE/IbHbIM U PErUCTPUPYIOLLMM YCTPOCTBaMK NpeAHasHavanach 418 KOHTPONs 3a
YPOBHEM TPYHTOBbLIX BOf. 3TO YCTPOWCTBO LO/HKHO OblNO NOATBEPAUTL FMMOTE3y, B COOTBETCTBUM C
KOTOPOM «... MOCTYN/AeHWe NPOPbIBHOW BOJHbI AOCTaTOYHON MOLLHOCTW B Quar J0KabHOro ceneobpa-
30BaHUS MNPUMBOAMT K 3aTOMMEHUID PbIXN0006MO0MOYHbLIX OTOXEHUA. BUOpaUMOHHbIE COTPSCEHNUS,
BbI3BaHHbIE MPOXOXAEHWEM MPOPLIBHOW BOJHbI, Pa3pyLUAlOT XeCTKWEe CBA3W 3aTOMJEHHOro rpyHTa. B
3TOM C/lyyae BO3HMKLUME HampsXKeHWs BOCMPUMHUMAKOTCA BOAOW M MECYaHO-TIMHUCTBIM 3amnofHUTE/EM,
4YTO MPUBOAMT K NOTEpe paBHOBECUS PbIX/I006/I0MOYHbLIX NMOPOA Y MAaCCOBOMY BOB/IEHEHUIO UX B MOTOK.
[Mpy NpoABMXEHUN BHU3 MO KpyTOMafalowWwemMy pyc/ly NpoUCXOUT MepemellvBaHne BOLbl W TPYyHTa U
c03[aeTcs MOTOK rps3eKaMeHHOW ceneBoli maccbl» [6].

O6cyxaeHNe pe3ynbTaToB M BbIBOAbLI. [MepBblii ke 3KCnepuMeHT B 1972 r. copBan MOKPOB TauH-
CTBEHHOCTW C OAHOTO M3 CMOXHEALWNX N MHTEPECHEeRLWNX NPUPOAHbLIX npoueccoB. Cenesoli Ban fOCTUT
CTBOpPa, B KOTOPOM MW3MEPASICA YPOBEHb FPYHTOBbLIX BOJ paHblue, YeM 6bliv OTMeyeHbl Kakue-nmbo
M3MEHEeHNs B YPOBHE TPYHTOBbIX BOA4. A MNOCKONbKY MAOTHOCTb CefieBOW Maccbl B 3TOM CTBOpe
coctaBnana 2300-2400 kr/m3, BbiBOA Obln OAHO3HAYHbIM: (POPMMPOBaHME MIOTHOW CENeBO MaccChl fB-
nseTcA pe3ynbTaTOM B3aMMOAENCTBMS COCPELOTOYEHHOrO BOAHOMO MOTOKA C PbIX1006/10MOYHBLIMU
nopojamu, BMeLLAKoLL MMM PyCho.

Han60ee MOLLHBIA MCKYCCTBEHHbIN ceflb Obl BocnpousBeaeH B 1975 r. I3MeHeHVe YPOBHS BOAb! B
BOJOXpaHUunLLE 1 rnaporpagbl BOAHbLIX MOMNYCKOB NPUBEAEHbI HA PUCYHKe 3.

Vi3meHeHMe BO BpemeHuW pacxopa cens 1975 r. mokasaHO Ha pUCYHKe 4. Ha 3TOM XXe pucyHKe npu-
BefleHbl [aHHble 06 W3MEeHEHWM MarHUTHOro Mofis, CO3[aBaemMoro TBepAblM KOMMOHEHTOM CefleBOi
Maccbl, MHTepnpeTauus KOTOPOro COBMECTHO C MH(opMauueli 0 pasmepe v (hOpMe CeYeHWs NOTOKa B
CTBOpe HabMoAeHMs NO3BONSET OLEHUTb M3MEHEeHWe NAOTHOCTU CeNeBOi MacChl. HekoTopble AaHHble O
NNOTHOCTW CeNeBOi Macchbl NpeACTaBNeHbl Ha 3TOM XXe PUCYHKE.
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Q, m3c
0r

o 4 8 2 16 62 66 70 74 t muH

PUCYHOK 3 - YpoBeHb BOfbl B BOAOXpaHWMLLe (1) 1 ruaporpad NonyckoB BoZb! U3 BOAOXpaHUAMLLA (2)

a
O, m3c
6 7 8 9 10 n 12t mH
Q, m3c 6
6 7 8 9 10 n 12t MmH

PucyHOK 4 - 3MeHeHVe pacxofia ceneBoro noToka (1) v HanpsiKeHHOCTY MarHUTHOTO NONs BO BPEMeHH (2).
a - MepBblii BOAHBIN NOMYCK; 6 - BTOPOIA BOAHbIA MONYCK

Kak 3ametun Brocneactsuu HO. b. BUHOrpafos, «... B pe3ynbTaTe MPOBELEHUSA 3KCMNEPUMEHTOB
HECKONIbKO MOJEPHM3MPOBAIUCh M B3rNISAbl aBTOPa, KOTOPLIA paHee mpefnonaran pasBuTUe B CE/eBbIX
oyarax Tuna Mano-AnMaTtmHcKoro, Yumoynakckoro v YemMonraHckoro cABnroBoro Cenesoro npotecca, a
He 3p03UOHHO-CABUIOBOro, Kak 3TO 0Ka3anoch Ha caMoMm fene» [1].

[aHHble 3KCNepuMeHTOB Ha YemOonraHcKOM MOMMroHe, BMOCMEACTBUU MOATBEPXKAEHHbIE Pe3y/b-
TaTaMu aHanusa CcnefoB MPOXOXAEHWUA KaTacTpoMueckux cefeli B pa3fUYHbIX PErvoHax CTpaHbl, CBU-
[eTenbCTBYOT O TOM, 4YTO BELLECTBEHHbIA COCTaB MOTOKOB B npouecce cenetopMUpoOBaHUA MOXET
M3MEHATLCA B LUMPOKMX Mpejenax: OT BOAbl O CEeBO MacChl, B KOTOPOI 06bEMHOE COAepXKaHune BOAbI
He npeBbllwaeT (6x1) %. Mpu 3TOM peonornyeckne CBOICTBA CENEBOI MacChbl KAYECTBEHHO M3MEHSAIOTCS:
ecnu BoAa ABNSETCS BA3KON XUAKOCTLIO, TO M/I0OTHAs CefeBas Macca, Kak MpaBuio, 06/1afaeT ipKo Bbipa-
YKEHHbIMUW BA3KONIACTUYECKMMU CBOWCTBAMM.
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CTano 04YeBUAHbLIM, YTO AeNeHWe Ceneil Ha CTPYKTYPHble (NaMUHapHbIE) U TypOyneHTHble HOCUT
YCNOBHbIV XapakTep, M60 PeXxxum ABMXKEHWUS MOTOKOB ONpefensieTcs He reHe3ncoM ceneld, a peonoru-
YeCKNMW CBOMCTBAMM CEEBOI Macchl, MOPOMETPUE MyTH ABMXEHUA CENeld, NX PaCXOAO0M.

O6paboTKa pe3ynbLTaTOB OMNPEeAeNneHMs XapakKTepUCTUK ceneil nokasana, 4To MAOTHOCTb CeneBoit
Macchbl SIBNSIETCS CNOXHON (PYHKLMEA YKNOHa pycna, ero AAuHbI, BeLeCTBEHHOro cocTaBa cenedop-
MUPYLLMX NOPO/, CTEMEHN UX KOHCONMAALMU U YBNAKHEHMS U T.4. DTO 06CTOATENLCTBO MOPOAWNO Psif
NPUHLMNMANLHO BaXKHbIX BOMPOCOB, BO3HMKAIOLMX NPV NPOBEAEHNN PacyeTOB XapaKTepucTUK ceneit B
Llensax 060CHOBaHMS Cene3alUTHbIX MEPONPUSTUIA.

OfHVMM M3 HUX 6bl1 BOMPOC O XapaKTepe TeYeHWs CefeBbIX MPOLECCOB NPU M3MEHEeHUU Mopdo-
METPUYECKMNX XapaKTepUCTMK MyTW ABVMXKEHMWS Ceneil, B 4aCTHOCTM OyAeT Nn ceneBas macca W fanee
oborawaTbCsi pbIX71006/10MOYHBLIMI NOpodaMu 60 NPOU30IAET ee YaCTUYUHbIN pacnag, 1Mb0 oCTaHOBKa.
MepBoCTENeHHAs MPaKTUYeckas 3HAYMMOCTb 0GOCHOBAHHOCTM OTBETa Ha 3TOT BONPOC MOC/AYyXuUna
TONMYKOM A1 Pa3BUTMS HOBOFO HAamnpaBfEHUS B M3YYEHUU CEMEBbIX SBMIEHWI - pa3paboTku Teopuu
CYLLLECTBOBaHWS Ce/ieBOl Macchl (K/I0UEBOro 3/IEMeHTa TEOPUN TPaHCHOPMALMK XapaKTEPUCTUK Ceneit).
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XAUA CENALIK NAPAOVNTMAHDBLW, LANBINTACYbIHOATbI
TONbW AYUbIMAbl SKCMEPUMEHTTEPALL, PO

AHHOTauma. 1972-1978 xbingapga WamanraH nonnroHbiHAa »acaHAbl Cenjep >kacamn Kepy 3KCMepuMeHT-
Tepwuw, cunaTTamacbl kengipinegi. CeBf KanbiNTacTblpy CblAbIMAbIALITEI 75 Mbiy, M3 60MaTblH XXacaHAbl Cy
6ereHweH cyabl petteyni TYPAe x16epLl 0TbIpy apKbibl XYy3ere acbipbligbl. Cy x16epyaw, MakCUMYM/bIK LU bITbIHbI
100 m3c xeTn. IKCNEepUMEHT bapbicbiHAa Cy GereHLww Wao3Wwaen MakCMMyMabiK WwWhirblH 30 m3c K¥paca, cenguy,
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MAKCHMYMIBIK IIBFBIHEL 300 M/C-TeH skoFapsl 60mmbl. Cenl Cy GOFCHIHCH TOMEH OPHANACKAH TAGHMFH CEIUTIK JKbI-
PHIHIBIAA KATBIMTACTHIPHULNEL. Celnl eMIerim anmaparypa KeIeHi KOXIAHBIIIbI, OHBIH CPEKINCIri CET aFbIHBl MCH
JATYHKTEP apachIHAAFbl MEXAaHHKAIBIK OaHnaHBICTBIH OomMaybiHma. OJr arblH TEPEHIIFIH OIIICYFe MYMKIHIIK
OcpeTiH arbH OCTiHIH JKBUTAAMIBIFEI MCH OHBIH OCTIHC NCHIHFI KAIIBIKTHIKTHI AHBIKTAUTHIH CKIKULTIKTI JOMILICPITiK
OJIIICFIINTI, CEJI ILIFBIHBIH CCHCMHKAIBIK OJIIIerimTi; kememi 300-500 M GOATHIH CCJT MACCACHIHBIH opTaia ThI-
FBI3IBIFBIH AHBIKTAYFA MYMKIHAIK OCPETIH KBAHTTHIK MATHUTTIK TPAIHECHTOMETP/I KAMTH/IBL.

DKCHEPHMEHTTEP KOPBITBIHABICBIHAA THIFBI3 CEJl MAccachl OArbITTAIFAH CY AFBIHBIHBIH ApHAIA >KaTKaH Oop-
MBUTJAK KECEK Tay >KBIHBICBIMCH ©3apa OaHIaHBICHI HOTIDKCCIHIC KAJBIITACATHIHBI AHBIKTANABL By >karmaiima
3PO3ITIBIK-bIFBICY CENAIK MpoHeci 0ackmM Oomamsl. Cemmepin KIKTEMENK XoHe TypOyJeHTTLTK Oombim OemHyi
mapTTHl TYPAC FaHa, ccOcOi aFblH KO3FANBICHIHBIH PEKHAMI JaMmy OapbhICBIHAA CEJ MACCACHIHBIH PEOJIOFHAIBIK
KACHETTEPiHE,KO3FAIY KOJBIHBIH MOP(OMETPHSCHIHA JKOHE CEJ IIBIFBIHIAPHIHA OAHIAHBICTHI ©3FCPEII.

Tyiiin ce3aep: KacaHIpI CenAep, CEll CHIATTAMANAPBIH 6JIICY, CEAep MEXaHHKACHL.

B. S. Stepanov’, R. K. Yafyasova®

"Doctor of geographical science, leading research worker («Kazhydromet» RSE, Almaty, Kazakhstan)
“Doctor of technical science, leading research worker («Kazhydromet» RSE, Almaty, Kazakhstan)

THE ROLE OF FULL-SCALE EXPERIMENTS
IN THE FORMATION OF THE NEW DEBRIS FLOW PARADIGM

Abstract. Descriptions of experiments on artificial debris flows at the Chemolgan test site in 1972-1978 are
given. The formation of debris flow was carried out by a controlled release of water from an artificial reservoir with
capacity 75 thousand m’. The maximum discharge rate could reach 100 m’/s. During the experiments the maximum
water discharge was 30 m’/s, the maximum discharge of debris flow exceeded 300 m’/s. The formation of mudflow
occurred in a natural cnannel below the reservoir. A complex equipment was used for measuring debris flow cha-
racteristics, the feature of which was the absence of mechanical contact with the debris flow. It included a two-
frequency Doppler meter of the surface flow velocity and distance to its surface, which made it possible to calculate
the depth of the flow; seismic flow meter; a quantum magnetic gradiometer that makes it possible to determine the
average flow density in a volume of 300-500 m’.

According to the results of the experiments, it was found that the formation of a dense debris flow mass occurs
as a result of the interaction of a concentrated water stream with loose rocks lying in the chsnnel. In this case, the
erosion-shear mudflow process prevails. The division of debris flows into structural and turbulent types is condi-
tional, since the flow regime changes in the course of development, depending on the rheological properties of the
debris flow mass, the morphometry of the path of movement and the discharge of debris flow.

Keywords: artificial debris flows, measurement of debris flow characteristics, debris flow mechanics.
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CTPATET'US1 YCTONYNBOI'O BOJOOBECIIEYEHU S
PECITYBJIMKHN KA3AXCTAH HA ITIEPNO/ A0 2050 'OJA

Annoramusi. B cratee mpuBomiarcst pesyasratel HUP «Bogwas 6e3omacHocTts PecryOmmkm Kaszaxcran —
CTpaterws yCTOIMBOTO BOJOOOECIICUCHH», MONyUeHHbIE B nieproa 2015-2017 rr. mo moamporpamme «Crparerus
ycroituusoro BogoodecteueHms PecryOmmku Kazaxcran Ha nepruon 10 2050 1.».

Ha ocHoBanmm 00meci#i Tcopru OC30MACHOCTH MKH3HCACATCIHPHOCTH Pa3padoTaHa KOHICNIHA BOIHOH Oe3-
OMaCcHOCTH, (HOPMYJHPYIOINAS BHACHAC PCIICHHA mpoOieMbl AcduumTa Boabl B KazaxcTaHe M OTIMYAIOIIAACA OT
TIPHUHATOW B MEKIYHAPOJHON MPAKTHKE TPAKTOBKH BOAHOM O€30IMACHOCTH KaK XapaKTCPHCTHKH MEXTOCYJApCTBCH-
HBIX BOJHBIX OTHOIICHWI. Pa3paboTaHa MMHTAIMOHHAS MOJETH AHANM3A WM IPOTHO3A CIICHAPHEB BOAOOOCCICUCHHUS
TIPHUPOTHO-XO3IHCTBEHHBIX CHCTEM C BBLIBICHHEM JAC(HIMTOB W H30BITKOB BOIBI HA PACUCTHBIC ITAIBI PA3BUTHS KaK
OCHOBBI BBIPAOOTKH MEPOIPHATHH 1O MX COATAHCHPOBaHMIO. Pa3zpaboTaHa WHHOBAIMOHHAS CTPATETHS PA3BUTHSA
HAIMOHAIFHOTO BOJOXO3SHCTBEHHOTO KOMIUIEKCA PECIyOIMKH, HANEICHHAS! HAa OOOCHOBAHHMC IPHUHIMITHAIBHBIX
JOITOBPEMEHHBIX PEIICHUH B OTBET HA HEYUTCHHBIC B | €HCXEME KOMIIJICKCHOTO HCTIONB30BAHMS M OXPAHBI BOJHBIX
PECYPCOB KIMMATHUYCCKUE U TPAHCTPAHUYHBIC BOAHBIC yIpo3sl PK.

Kirouernie ¢j10BA: HAMUOHANBHBIH BOJTOXO3AHCTBCHHBIH KOMIUICKC PecnyOnmkn KazaxcraH, MMHTAaIHOHHOC
MOJICTTHPOBAHKE, CIEHAPHH, BOAHAS OE30IACHOCTh, BOAOOOECIICUCHHOCTD, TPaHCKA3aXCTAaHCKUH KaHAI, TIEPeOpPOCKH
PEYHOTO CTOKA

Beenenne. Llenapro uccnenoBaHus sBUIAck paspaboTka HAYYHO OOOCHOBAHHBIX KOHLCNTYAJIbHBIX
OCHOB obccrnieucHusl BOAHOU OezomacHocTH PecnyOmuku KazaxcraH; mporHO3HBIX CLIEHAPHUEB BOI000SC-
MCUCHUS MTPHPOIHO-XO3IUCTBCHHBIX CHCTEM € OLICHKON MO KPUTEPHAM BOIHOH OC30MACHOCTH; KOMILICKCA
CTPATErHIECKUX MEPOIPUSTUH N0 YBEIHUEHUIO PECYPCOB MOBEPXHOCTHBIX BOJ.

UccnenoBanus npoBoauInch 1abopaToprei BOAOOOCCIICUCHHS TPHPOIHO-XO3SMHCTBEHHBIX CUCTEM U
MaTEMaTHICCKOTO MOJCITUPOBAHMS M BKIIIOUATIH CICAYIOIINC 3aJA1H:

1. PazpabGoTka xoHuenuuu BoAHOU OczomacHocTH PK u peTpocmekTuBHBIN aHAIM3 BOA0OOCCIHC-
YCHHOCTH OAcCEHHOBBIX MPUPOJHO-XO3IHCTBEHHBIX CHCTEM H aJMHHHCTPATHBHO-TCPPUTOPHATBHBIX
oOnacTei.

2. PazpaboTka MPOrHO3HBIX CLHEHAPHUEB BOAOOOCCHICUCHHS OACCCHHOBBIX MPUPOIHO-XO3IHCTBEHHBIX
CHCTCM U aIMUHHCTPATHBHO-TCPPHUTOPHAITBHBIX 00NACTCH HA PACUCTHHIC VPOBHH PA3BHTHSL.

3. O0OCHOBaHHE CTPATETUYCCKUX PCIICHHH MO YIPABICHHUIO PECYPCaMH MOBCPXHOCTHEIX BOX C
OLICHKOW MO KPUTEPHUAM BOJAHOU OE30MACHOCTH.
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MocTaHoBKa npob6nembl. B HacToslee BpeMsi Bce OO/blUee YMCNO CTpaH paspabaTbiBaeT WU npu-
HUMaeT [0NrOCPOYUHbIE CTpaTerMmn pasBuTMs Ha noseeka Breped. 2050 rof - peasnbHbIil CPOK, HA KOTOPLIN
CEerofiHA OpMEeHTMPYETCA MMUPOBOe coobulecTBo [1-8]. Boga - KpaiiHe orpaHUYeHHbIi pecypc u 6opbba 3a
obnafaHve BOJOWUCTOUYHMKAMMW CTAHOBUTCA BaXKHEWLIMM (DaKTOPOM TFeOnoAUTUKU, ABASASCL OAHOM U3
NPUYMH HaNPSXXeHHOCTU M KOH(IMKTOB Ha nnaHete [8].

Crpatervus BOAHOW 6e30macHOCTM (hopMynupyeT BUAEHMWe pelleHUs npobiem gedpuunta Bogsl B
KasaxcTaHe B YCNOBUAX aHTPOMOreHHO M KAMMATUYeCKM 06YCNOBNEHHbLIX U3MEHEHUI BOLHbIX PecypcoB,
B TOM 4uCfie OnpefensieT OCHOBHbIE Yrpo3bl W BbI30BbI, CTPaTErnyeckne HanpasiaeHWs, Lenu, 3ajadn u
OXUnaemble pe3ynbTaThl 4OArOCPOYHON NporpaMMbl YCTOMYMBOro BOL0OGeCMeYeHNs pecny6InKu.

VicxogHbIMU  AaHHbIMKU - And  BbiNnonHeHua HWP  nocnyxunu [eHepanbHad cxema KOMIMIEKCHOro
MCMOJb30BaHNA U OXPaHbl BOAHbIX pecypcoB Pecny6nmkn KasaxctaH (2016 r.); moHorpadus «BopgHble
pecypcbl KasaxcTaHa: OLEHKa, NMporHo3, ynpaeneHue» (B 30 Tomax, 2012 r.); ¢)oHAOBbIE MaTepuansl, a
TaKXXe OTYEeTbl 0 pe3y/bTaTax IKCMeAULMOHHbIX NCCNefoBaHnin HCTUTYTa reorpaguu.

O6ocHoBaHue HeobxogumocTw nposefeHuss HUWP. BopHble pecypcbl KaszaxcTaHa OrpaHuueHbl,
HepaBHOMEPHO pacnpejesieHbl B MPOCTPAHCTBE U BPEMEHW, B 3HAYMTE/IbHOW Mepe 3arpsi3HeHbl. Moytn no-
NOBVHY BO300OHOBASIEMbIX BOAHbLIX PECYPCOB CTPaHbl COCTAaBMAET HEKOHTPOIMPYEMbIA TPaHCrPaHUYHbIA
CTOK. 3HauuTenbHas 4acTb BOAHbLIX PeCypCcoB ABMAETCH HEOTbeMIEMbIM KOMMOHEHTOM OKpYXatoLei
NPUPOLHOIA cpespbl.

Pa3spaboTka KoHUenuuu BOAHOW 6e3omacHocTM PK © peTpocneKTMBHbLIN aHanu3 Bogoobec-
neyeHHOCTU 6GacceliHOBbIX MNPUPOLAHO-XO03AACTBEHHbIX CUCTEM W aAMUHWUCTPATUBHO-TEPPUTO-
puanbHbIX o6nacten [1-16]

Pa3spaboTaHbl KOHUeNTYyanbHble OCHOBbI 06ecneyeHnss BOAHOW 6Ge3onacHocTu Pecnybnnkn Kasax-
cTaH [11-13]. MNopg BoAHOW 6€30MaCHOCTLI0 MOHMMAETCA COCTOSIHME 3aLlMLEHHOCTUN XN3HEHHO BaXKHbIX
NHTepecoB 06LLecTBa (340P0OBbSA NHOAEN, Cpefbl 06UTaHWA, MPOU3BOACTBA) OT FMAPONOrMYECKUX Yrpo3:
BOLO0OYCNOBNEHHbIX NPUPOAHbLIX U aHTPOMOreHHbIX SBAEHUIA U NPOLLECCOB, a TakKXXe CBOMCTB BOAHbIX
001EeKTOB, CNOCOGHBIX B OMpefenieHHbIX YCN0BUAX NPUYUHUTB Yulep6b o6LwecTBy (PUCYHOK 1).

MPUYNHBI TAPONOIMMYECKNX YTPO3

OrcyTcTBYE BogosatpartHble
"nobankHbEe 1 [0NroBpeMeHHbIX TEXHO/OrUM,
pervioHasibHble MEXToCyiapCTBEHHBIX HECOBEPLLIEHCTBO
M3MEHEHNS KnviaTa coryaLLeHmii no CpeacTs
TpaHCTPaHVYHBIV BOAOPEry/MpPOBaHHS 1
BOAHbIM pecypcam BOJOpacrpeae/ieHns

rMAaPOJIOMMYE CKVE  YTPO3bl

YMeHbLLEHVE 3meHeHVe YxyaLeHvie
obbeMa pexumMa Ka4ecTsa
CTOKa CTOKa CTOKa

CNEACTBUA TMAPO. KOTMYECKUX YTPO3

O6ocTpeHve PazsuTre CpbIB Nporpamm
MEXTOCYJaPCTBEHHBIX HOBbIX 04aroB coLiasibHo-
BOLHbIX 3KO/OrNYECKOIA 3KOHOMMHECKOTO
OTHOLLIEHWIA HeCTabWIbHOCTN pasBUTUS pecrTyb/vKA

Mpo6nema BogHoli 6e30MacHOCTV B YC/IOBUSAX OrpaHMYEeHHOCTU U YS3BMMOCTM BOAHbLIX PECYpPCOB
paccMaTpuBaeTcs Kak KOMMOHEHT HauuoHasibHOW 6e3onacHocTW, B TOM uucrie o6LiecTBeHHas),
3KOHOMMYecKkasi U 3Kosiormyeckass 6e3onacHocTy.

PucyHok 1- uaponoruyeckume yrposbl: NPUUMHBI U CNEACTBUS

OCHOBHbIMW Yrpo3aMW U Bbl30BaMU B 06/1acT BOLOO6GECTNeYeHNs SBAAOTCA rnobanbHble U pe-
FMOHa/IbHble W3MEHEHUS K/MMaTa, HecorfacoBaHHOCTb MEXrOCYAapCTBEHHbIX BOLHbIX OTHOLLEHWA,
MCNO/b30BaHNE BOA03aTPATHLIX TEXHOMOTMIA M HECOBEPLUEHCTBO TEXHWYECKUX CPEACTB BOAOpPErynu-
poBaHMs 1 BogopacnpegeneHus. CneacTBMsMKU peann3aumu BOAHbIX OMACHOCTEA MOryT cTatb 060c-
TPEHWE MEeXroCyLapCTBEHHbIX BOAHbLIX MPOTWBOPEYUiA, Pa3BUTME HOBLIX 0YaroB 3KOIOTUYECKOW He-
CTabWNbHOCTK, CPbIB MPOrpamMmm CoLManbHO-3KOHOMUYECKOTO pa3BuTus (pPUCYHKK 2-9).
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PUCyHOK 2 - ¥YTpo3bl U3MEHEHUA KnumaTa

PucyHok 3 - TpaHCrpaHWUHble BOAHO-PECYPCHbIE YTpo3bl
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YcTaHoBneHa BenuunHa yuwepba NOBEPXHOCTHOMY  CTOKY Mpu  3KcnayaTauum  pasBefaHHbIX
MecTopOXAeHuli nof3emMHbiX BoA. py OCBOEHWMM Bcex pas3BefaHHbiX 3anacoB B o6beme 15,44 km3ropg,
coKpalleHne pecypcoB peyHoro cTtoka coctaBuT 5,05 km3rog. Mpu atom Haubonee cylecTBeHHoOe
B/ISIHNE HA PEYHOl CTOK OKaxyT BOA03abopbl B peYHbIX AO/MHAX {CHMXeHune Ha 2,1 km3Irod) u KoHycax
BblHOCA peK (CHMmXeHne Ha 2,2km3ropn).

PrcyHoK 4 - Yrpo3a 0T60pa NoA3EMHbIX BOA

Mcxoga M3 BO3MOXHOCTM  HeGNaronpusiTHOM peanv3auuy  KIMMaTUYecknx W TPaHCTPaHWYHbIX
rMAPONOTrMYECcKMX Yrpo3 B MEPCrneKTMBE peaslbHO YMeHbLUEHWe PecypcoB PeYHOro CToKa B LiesioM
no Kasaxcrtany k 2020 r. fo 81,6 km3rof, B TOM uYucC/ne TpaHCIPaHUYHOro - A0 33,2, MecTHOro - [0
48,3km3ropn; Kk 2030 . - cOOTBETCTBEHHO 72,4; 22,2 1 50,2 km3rog,

MonaraeTcs, YTO yKasaHHble NPeAnoCbIIKA AO/MKHbI ObITb B3AThl 38 OCHOBY CTpaTernm obecneveHns
BOAHOW 6e3omacHocTn Pecnybnnkn KasaxcraH.

PUCYHOK 5 - ¥YTpo3a COKpaLLeHUs PECYPCOB PEYHOTO CTOKa

OnpegeneHbl ABa NyTN YCTpaHeHUs fedumumTa NpecHoi Boabl B pecny6vke. MepBblii NyTb npegyc-
MaTpuBaeT peasn3auuio MeponpuUATUIA MO CHWKEHWIO aHTPOMOreHHOM Harpysku Ha BOAHble Pecypcbl
CTpaHbl, B TOM 4YuCAe MO ONTUMM3ALMU IKONOTUYECKUX 3aTpaT BOAbl, YMEHbLUEHUIO TeMMNOB Pa3BUTUA
OCHOBHbIX BOOMOTPe6bUTENel 1 NCNONL30BAHNIO BOZOCGEpEraLmnx TEXHONOTMA B NMPOMBILLIEHHOCTH,
CeNIbCKOM 1 KOMMYHa/bHOM XO035ACTBe. BTopoi nyTb npegnonaraeTt yBesuMyeHWe pacrnonaraembix As
MCMONb30BaHNA BOLHbLIX PECYPCOB 3a CYET MHOrOJIETHEro M Ce30HHOr0 PerynnpoBaHns PEeYHOro CTOKa,
MCMONb30BaHNA 3aMacoB MOA3EMHbIX MPECHbIX BOL, OMPECHEHUS COMEHbIX U COMOHOBATHLIX BOL, Teppu-
TOpWanbHOro nepepacnpegeneHns BoOAHbIX pecypcoB (pucyHku 10, 11).

B pasBuTue KpuUTepueB YCTOWYMBOCTWM MPUPOAHO-XO3AWCTBEHHBLIX CMCTEM paspaboTaHa cucTema
KpuTepuneB BOAHON 6e30MacHOCTW, XapaKTepu3yrLMX PyHAamMeHTa/lbHbIe CBOWCTBA B3aVMOOTHOLLEHW
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PVCYHOK 6 - BO0X034/ACTBEHHbIE YTPO3bl

PucyHok 7 - BoaHO0-3K0N0rnyeckme yrposbl

«06LLECTBO - BOAHaA cpefa». KpuTepuu BOLO0OOECMEUEHHOCTW TPaKTYKOTCA KakK nokasaTenu yAoBfeT-
BOPEHUSA Crnpoca Ha BOAHbIE PECYPCbl HACEEHUS, X035MCTBa N MPUPOAHBLIX 06BHEKTOB 6e3 yuiepba pecyp-
COBOCMPOU3BOAALLMX (DYHKUMIA BOAHOWM cucTembl. KpuTepuili HapyLleHHOCTW PEYHOr0 CTOKa OTpaXkaeT
CTeneHb aHTPOMOreHHOro MpeobpasoBaHKs PEYHOro CTOKA Kak Hanbosee yTUIM3MPYEMOro NMPUPOAHOro
pecypca, B peLlaroLLeil Mepe OMpesenstowero coctosHme NPUPOAHO-X03AACTBEHHbIX cucTeM. Kputepwii
rMLPOIOTUYECKOTO pUCKA YUMTbIBAaeT OOBLEKTMBHOE CYLUECTBOBaHWE (hakTopa HeonpeAeneHHOCTU npu
y[0BneTBOpeHUn cnpoca Ha Bogy MMXC, 06ycnoBneHHOro BePOATHOCTHOM W3MEHYMBOCTbIO PEYHOro
CTOKa W HEKOHTPONMPYEMOI XO3ANCTBEHHOW [eATeNbHOCTbI0. Pa3paboTaHHble KpuTepuu SBAAKOTCA
He0OXOAMMBIMW, HO HEAOCTaTOUHbIMM AN MPUHATWS PelleHnid B 3afayax YMpaBfieHWs pecypcamu
PEYHOro CTOKa B MPUPOAHO-X03AACTBEHHBIX CUCTEMAX.

YnpaBneHve BOAHbIMW pecypcaMu TPaKTyeTcs KakK LefeHanpaB/eHHOe BO3AeiiCTBME CybbekTa
ynpaBfieHnss Ha O6bLEKT ymnpaBfieHWs 1S MepeBofa ero B COCTOSIHWE, HEoOX0AUMOe ANS AOCTMXKEHUS
uenun. Mopg cy6beKTOM ynpaB/ieHns BOAHbIMU pecypcamn Pecny6imkn KasaxctaH MOHMMaeTcs cucTema
roCyfapCTBEHHbIX YMNPaBfeHYECKMX OPraHoB, MO COMOAYMHEHHOCTW pa3fesnseMas Ha YPOBHW: MEXro-
CY[apCTBEHHbIA, 6AaCCEliHOBbLIA U TeppUTOpUarnbHbIA. BnacTHble PyHKUMK CybbeKTa ynpaBneHus pea-
NN3YOTCA B OpraHu3aLMOHHO-pacnopsAnNTeNbHbIX, 3KOHOMUYECKUX W MOPaNbHO-3TUYECKUX pbluarax
BO3[ENCTBNA HAa OOBLEKT ynpaBneHUs - HaumoHanbHbI BOAOX03AMCTBEHHbIA Komnneke (HBXK) u ero
Y310BOE 3BEHO - cucTeMy BogoobecneveHus (CBO) Pecny6nmkn KasaxcTtaH (pucyHok 12) [11-13, 16].
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PucyHok 8 - Bankall - yrpo3a nostopeHus Apana

Km3rog
Vs
470 233 816 233 233
48,3 724
50,2
64,2 64,2 64,2
443
33,2
22,2
.rogbl
pecypc cnpoc | pecypc cnpoc | pecypc cnpoc |
2010 2020 2030
Cnpoc
TpaHCrpaHNYHbI CTOK Ha HYXXbl KO0 1 Ip.
COGCTBEHHBIN CTOK Ha Hy>kabl OTpac/eil 3SKOHOMMKU

B nepcnektuee cymmapHoe BofonoTtpebneHne B pecnybnvke cTtabunusvpyetcs U He OyfeT npeBblwaTb YPOBHSA
PasBnTne BOJOEMKMX OTpacfneil npov3sBoAacTBa OyAeT NPOUCXOAMTb 3a CYeT UHTeHcudmKauum
MCNOMb30BaHNA BOAHBIX PecypcoB. B uenom no pecny6nvike oxugaeTcs feduumT BOAHbIX PECypcoB B 0O6beme
5,9 km3rog B 2020 r. 1 15,1 km3rog B 2030 T. 3a CYET COKpaLLEeHMA TPaHCTPaHUYHOro CTOKa.

PucyHok 9 - ¥Yrpo3a thopMmpoBaHus aethuumTa Bogsl
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nyTn YCTPAHEHNA OEPNUNTA BOAbI

CHMXeHNE HarpysKu YBenuueHve pecypcos
Ha BOAHbIe pecypchbl npecHoii Bodbl

[EEN
[y
[y
[EEN
=

MEXIOCYyAapCTBEHHbIX -
BOOHbX OTHOLLIEHWIA
MHoroneTHee un
Ce30HHoe
perynvpoBaHve
peyHoro  CToKa
cnonb3oBaHue
MoJzeMHbIX  3aracoB
MPecHbX  BOA,

W COMIOHOBATbIX BOf
MckyccTBeHHoe
yBe/MYeHe 0CaKOB
MexxbacceiiHoBOe
nepepacrnpegeneHmne
BOIHLX PecypcoB
B3anmoBbIrogHoe
1CMOMb30BaHNE CTOKa
pOoCCUACKNX  peK

CoBepLLeHCTBOBaHME
OnpecHeHVe COMeHbIX

HopmuposaHuve
3KOMIOMMYECKOro  crnpoca —
H BOHbE pecypchbl
BopgocbepexxeHne B
OTPac/IsIX  3KOHOMUKN

OnpegeneHbl ABa NyTW (4Be TPynnbl) MEpPONpUSTAA 1S yCTpaHeHus feduuuta Boabl B pecny6ruke:
CHMXEHVEe Harpy3ku Ha BOAHble pPecypcbl U YBenMueHue pecypcoB npecHoli Bodbl.  [MepBas rpynna
npegycMaTpuBaeT — peasiM3auuio  MeponpusaTUiA MO YMEHbLUEHUID  TEMMOB  pPasBUTWAS  OCHOBHbIX
BOZONOTPEGUTENEN U MUCMOMIb30BAHWIO COBPEMEHHBIX TEXHOMOMWIA A/t COKpalleHus NoTpe6/ieHuss npecHoi
BOAbl B TMPOMbIWIEHHOCTM, CE/IbCKOM U KOMMYHa/lbHOM Xo03siicTBe. BTopasi rpynna npegnonaraet
yBE/IMUYEHVE pacrnonaraembix /1S UCNOJIb30BaHWsi BOAHBIX PECYPCOB 3a CUET PErysiMpoBaHNs PEYHOro CTOKa;
UCMO/Ib30BaHMSl  3anacoB MOA3EMHbIX MPECHbIX BOf; OMPECHEHWSI COJIEHbIX W  COJIOHOBATLIX BOZ;
TeppUTOpKasbHOTO NepepacnpeseseHnsl BOAHbIX PECYPCOB.

PucyHok 10 - MyTn ycTpaHeHus gedpuuuta Boabl

FeHepasibHaA uUenb:
CTpaTterus yctonumBoro sBogoobecneyeHns

PucyHok 11 - BogHasi 6e30macHOCTb Pecny6mkn KasaxcTaH - CTpaTerus yCToiurnBoro BogooGecneyeHns
(cucTema uenei)
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CYBBEKT YMNPABJIEHUA PbIYAT YNPABNEHNA OBBEKT YMNMPABMEHUA

OpraHun3aLlnoHHO-pacnopaguTesnbHble > .
U HauunoHasbHbIR

BO/I0X0351AICTBEHHbI
Komnnekc Pecny6vku
KasaxctaH

rocyaapcTeeHHas cuctema

ynpas/ieHus BOAHbIMU DKOHOMUYECKME
pecypcamu

MopanbHo-3TU4eckme

PucyHok 12 - CucTema ynpaBneHusi BOAHbIMU PeCYpcamnt: CyGbeKT - pbluaryt - 0GbekT

B cogepxaTensHOM acnekTe ynpaB/ieHne BOLHbIMW pecypcamu COCTOMT U3 Habopa (hyHKUWiA -
0COObIX KOHKPETHbIX BWOB YMNpaBNeHYeCKON AeATeNbHOCTW, K YUCAY KOTOPbIX OTHOCATCS MaHMPO-
BaHWe, OpraHusauusi, CTUMYIMpOBaHWe, KOHTpPonb. Kaxpgas (yHKUMS ynpaBieHMs OCyLlecTBaseTcA
nocpeacTBoM Habopa AeNCTBUI - ynpaBieHYeCKNX Npoueayp, COCTOALWMNX U3 KOHKPETHbIX 3/1EMEHTOB -
ynpaBneHYeckmx onepaymnin (pucyHok 13).

1. YnpaB/ieHne BOAHbIMU pecypcamu

r DyHKLUM
1.1. NMnaHnpoBaHne  _ 1.2. OpraHusauuns _ 1.3. MoTuBauus > 1.4. KoHTponb
npouye bl
- pouenyp
1.1.1. MporHosupoBarne » 1.1.2. Onpe,qveneHVle > 1.1.3. PaspaboTka » 114 dopmuposanue
uenen CTparterumn nnaHa
onepauuu

| |
1.1.1.1. BogHo-

1.1.1.3. Bog0X035/iCTBEH- »1.1.1.4. AnbTepHaTuBHbIe
pecypcCHbIii noTeHynan

1.1.1.2. Cnpoc Ha Boay Has MHdPAcTpyKTypa cueHapum

PucyHok 13 - CTpyKTypa CUCTEMbI yrpaBieHns BOAHLIMU pecypcamu:
(YHKUMM - npoLesypbl - onepaLuu

Crparterunyeckoe nnaHuposaHvie CBOPK BktovaeT cinefytoLine 0CHOBHbIE NMPOLeLYpbI:

- NPOrHoO3MpoBaHue - uccnefoBsaHme nepcnektTus pas3snTna CBO PK c BbIABNEHMEM aKTyanbHbIX AN
KasaxcTaHa BOAHbIX Yrpo3 rno6anbHOro, PerMoHa/lbHOro 1 HaLMOHATbHOTO YPOBHEIR;

- onpedeneHne Lenein - 060CHOBaHWME LENEBbIX MHAMKATOPOB pa3Butus CBO PK Ha pacuyeTHble
YPOBHU: MOUTUYECKUX, COLUANbHBIX, 3KOHOMUYECKMX, IKOSTIOTMYECKUX;

- pa3paboTka cTpaTeruu - onpefeneHne OCHOBHbIX HanpaB/eHUI ycTpaHeHUs AedMLUUTOB BOAHbIX
pecypcoB B KasaxcTaHe cpeficTBaMU BOAOCOepeXeHUs 1 BOLOOGecneYeHus;

- (hopmMpoBaHMe niaHa - 060CHOBaHWe MPOrpaMmbl AeACTBMWIA, yCTaHaBMMBAKOLLMX CUCTEMY Mepo-
NPUATUIA N CPOKM NX OCYLLECTBEHNS.

PaspaboTaHa KOHLUENUMa cucTembl BofoobecrnedyeHns PK Kak COBOKYMHOCTW BOLOUCTOYHWKOB M
BOJOMNOMb30BaTENE C 06BLEANHAIOLLEA WX BOAOXO3AMCTBEHHON WHGPACTPYKTypoi. [lokasaHo, 4TO
cucTemMam Bogo6ecneyveHNs NMPUCYLLM CBOMCTBA CMOXHbIX CUCTEM: MEPapXUYHOCTb CTPYKTYPbI C MPAMbI-
MU, 06paTHbIMU U NPeobpa3oBaHHbLIMU CBA3SMU MEXAY KOMMOHEHTaMW CUCTEMbI; HeonpeaeeHHoCTb U
MHOTrOKPUTEPUANLHOCTL MPU BbIGOpe YNpaBastoWMX BO3AEACTBMIA U OLEHKU NOCNeACTBUIA pe3ynbTaToB
ynpasneHus (pucyHok 14) [10-13].

PaspaboTaHbl NPUMHLUUMBLI CTpaTermyeckoro nnaHuposaHns CBO. [MpepnoxkeHa HoBas napagurma
CTpaTermm BOAOOGECMEYEHUSI - COBMELLEHNE «YMPaBIEHUS PECYPCOM» C «yMpaBieHUem Cnpocom». C
no3nuuii yCTOMYMBOTO pa3BMTUS PEKOMEHA0BAHO M3MeHeHMe npuoputeToB CTpaTernm BogoobecneyeHus
B MONb3Y COLMaNbHBIX U 3KONOTMYECKUX Leneil 0OTHOCUTENIbHO NPOM3BOACTBEHHbLIX 33fay. B passutue
MepapxmM4yHOCTU 6acceiHOBOro MpUMHLUMMNA YNpaB/jeHMs MOKa3aHa Lieneco0bpasHOCTb CTpaTernyeckoro
nnaHwpoBaHusi CBO B macluTabax KpynHbIX 6acCeiHOB, TaKTUYECKOro 1 ONepaTMBHOIO yrnpaBieHus - B
Manblx 6acceliHax. VIHopmauroHHOe obecneyeHre mpoLecca CTPaTernyeckoro NaaHWpPOBaHWS AOMKHO
BK/1tOYATb KOMMbIOTEPHYIO 6a3y AaHHbLIX U CUCTEMY MaTEMATUYeCKOro MOLENMPOBaHNS.
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CNCTEMA BOAOOBECIMNEYEHWNA

n 1.
BopgHo-pecypcHas BogoxossaiicTBeHHas Mogcuctema
noacucrema NHPpacTpykTypa BOJOMNONb30BaHUA
| |
pecypchbl pacnpegeneHue cnpoc
BOJ, pecypcoB u cnpoca Ha Bofy
0 0 Y
g 9 eg ? z 3
A o 23
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Cuctema BopoobecneveHnss (CBO) TpakTyeTcsa Kak COBOKYMHOCTb BOAOWCTOYHWUKOB U
BOAOMNO/b30BaTesieli € 06beAMHALWEN NX BOAOXO3ANCTBEHHO NHPACTPYKTYPOIA.

Cuctembl  BofooGecneyeHuss NpPeacTaBAsAOTCA  «y3/I0BbIMWM  3BEHbSIMU»  6acCeiiHOBbIX U
aAMUHUCTPATUBHLIX CXEM YNpaBfieHWs BOAHLIMU  pecypcamu, Mo CyTU ONpefensiowmnx
YCTOWUYMBOCTb Pa3BUTUA NPUPOLHO-XO3SAUCTBEHHBIX CUCTEM.

PucyHoK 14 - KoHuenuusa cucteMbl BOg006ecneyeHns

ncnosib3oBaHMeEM pa3pa60TaHHb|x MeXaHN3MOB peLleHns KOHGb]'II/IKTOB.

PucyHok 15 - CTpyKTypa cucTembl BogoobecneveHums Pecny6nunku KasaxcraH

MpeanoXeHa NATWYPOBEHHAs CTPYKTypa CUCTeMbl BoAoobGecneyeHuss PK: CTPaHOBOW YPOBEHb,
BO/I0X035ACTBEHHO-0ACCEMHOBbIA YPOBEHb, aAMWHUCTPATUBHO-06M1aCTHOMW YPOBEHb, 6acceitHOBO-06-
NacTHOW YpOBeHb, aMUHNCTPATUBHO-PaANOHHbI YPOBEHb (PUCYHOK 15).

MpeanoXeHbl CXeMbl MEXKOMMOHEHTHOr0 pacnpegeneHns BoAHbIX pecypcoB CBO no npuHuunam
npuopuTeTa M KOMMPOMMCCA, B KOTOPbIX MexoTpacneBas (FOpPU30OHTa/lbHas) WHTErpauyusi crnpoca u
NUNMWTA Ha BOLY peasim3yeTcs C MCMO/b30BaHNEM pa3paboTaHHbIX MEXaHWU3MOB pelleHust KOH(IMKTOB.
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BepTuKkanbHast yBA3ka ypOBHel BOA006GeCMneveHus [OCTUraeTcs Mo MPUHLMMNAM «CHW3Y - BBEPX» MNpu
(HhOPMIPOBAHNM 3aIBOK U «CBEPXY - BHI3» NPU BblJauye NMMUTOB 1 PEXMMOB BOAOMOAauM.

MpeanoXxeHHblli 6acceiiHOBO-06M1acTHOW MOAXO[ OCHOBAH Ha COBPEMEHHONM BOAHONM Mapagurve,
COBMeLLaloLLeil ynpaBieHne CNpocoM Ha Bogy, POpPMUMPYEMbIM B pamKaxX agMWHUCTPATMBHLIX Teppu-
TOpWanbHbIX CTPYKTYP, C yNpaBieHneM pecypcom, POpMUpyeMbiM 6acCeiHOBLIMU BOJOX03ANCTBEHHBIMMU
CTPYKTypamu. [aHHbIA Noaxofd peanun3oBaH BblaeneHnem B CTpykType HBXK PK pacuyeTHbIX Bup-
Tya/lbHbIX €AMHUL, - «bacceiiHOBO-06M1aCTHLIX CErMEHTOB», MPEACTaBAAOLWMNX COOOW COBOKYMHOCTb
aAMUHUCTPATUBHbLIX PailoHOB 06/1aCTW, TEPPUTOPUANbHO PacMOOXeHHbIX B OAHOM peyYHOM bacceiiHe.
ConocTaBneHne pecypca 1 cnpoca B CerMmeHTax faeT MpPOCTPaHCTBEHHO-BPEMEHHYIO KapTuHY (MaTpuuy)
pacnpejeneHus AeuunToB 1 M36bITKOB BOAHbLIX PECYPCOB MO TeppuTOopuKU KaszaxcTaHa npu pasnnuyHbIX
CLeHapuax pas3BuTuUa cUCTeMbl BogoobecneyeHus. Mpu 3TOM MEXCErMeHTHOMY BOZOpacnpefeneHunto
NOASIEXUT TONbKO COLMaNbHO-NMPOU3BOACTBEHHbIN NOTEHLUMAN - YacTb pacnonaraeMbiX BOAHbIX PECYpPCOB
6acceliHa 3a BbI4eTOM 0053aTe/IbHbIX 3aTpaT PeYHOro CTOKA, 3KOMOrMYECKUX U TPaHCrpaHNYHbIX. CyMMu-
pPOBaHMEM MOKa3aTefieil CermMeHTOB MO CTPOKaM U CTOMOLAaM MaTpulbl HaxXOAATCS COOTBETCTBYHOLLME
nokasatenu B paspese afMWUHUCTPATUBHbLIX 06M1acTeil N BOJOXO3ANCTBEHHLIX OacceliHoB. PesynbTaTtbl
6anaHCcoOB OLEHMBAKOTCA MO KPUTEPUSM BOAHON 6€30MacHOCTU U C/yXKaT OCHOBaHUEM ANS ONTMMU3ALMK
pasMelleHnss BOAOEMKMX MPOM3BOACTB, a TaKKe pasBUTUA MeXOacCeMHOBbIX W TpaHCrpaHWUHbIX
BO/J0X035MCTBEHHbIX CBA3el (pucyHKK 16, 17, Tabnuua 1).

PUCYHOK 16 - BacceiiHoBO-06/1acTHas CTPYKTYpa BOOX03AACTBEHHOrO KOMM/EKca

JlaH peTpocnekTuBHbIA aHanus pa3suTua CBO [12, 13]. CymMmapHble pecypcbl pedHoro ctoka PK
(6bITOBOI CTOK) 3a Nepuof HabnoaeHnin 1974-2008 rr. coctaBnsaoT 91,3 km3 (50% o6ecnevyeHHOCTH), U3
KOTOpbIX 44,3 KM3 nocTynaeT W3 conpefefnbHbiX rocygapcts, 47,0 KM3 cOCTaBNsSieT MECTHbIA CTOK.
Pecypcbl peyHOro CToka pecrnyb/nKM XapakTepu3ylTCA 3HAYUTENIbHON MEXro40BOM WM3MEHUUBOCThIO.
HabnofeHHble MakCMMasibHble U MUHUMa/bHblE 3HaYeHWs rof0BOr0 CTOKAa COOTBETCTBEHHO B 3 pasa
6onblie ¥ B 2 pa3a MeHblUe HOPMbl. PeYHOMY CTOKY CBOMCTBEHHbI TakXe 4yepefoBaHME rpynnuMpoBOK
ManoBoAHbIX (N0 5-7 NneT) M MHOroBogHbiX (Mo 1-3 roga) rpynnupoBoK. B cuny KamMaTuyecKumx
ocobeHHocTein pecnybanku go 90 % rofoBoro 06bemMa CTOKa CTeMHbIX PEK NPOXOAUT B BECEHHWI Nepuog,
n ao 70% cTOKa ropHbIX PeKk - B NeTHWIA nepuof. PacnpegeneHne pecypcoB PeYHOro CToka No Tep-
pUTOpUKN KpaiiHe HepaBHOMepHO. Hanbonblune 06beMbl PeYHOro CTOKa hopmupyroTcst B EpTUCCKON 1
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. Apano- Bankauw- _ Xaiiblk-  Hypa-  To6bin- Ly- Obuiee
Bacceiti oy ipnapu- Anakons- ES(TMM; Eonme- o cnmii- Capbicy- Topraii- Tanac- KOIMYecTBO
O6nacTb? VHCKUiA ckuit cran cKni cKkuit CKuiA cKuit CErMeHToB
. 1 P 3 A 5 6 7 B (3HauumMble)
1 AKMOMMHCKas 31 4.1 6.1 71 4(1)
2 AkT6UHCKas 5.2 7.2 2(2)
3 AnmatuHckas 2.3 1(1)
4 Artbipayckas 5.4 1(1)
BocTouHo-
5 KasaxcTaHckas 2.5 3.5 2(2) P 17
6 >Kam6binckas 1.6 2.6 8.6 3(1) Ml\(;lﬁljll'([.))lljlua -
3anagHo- o
7 Kasaxcrancas 5.7 1(1) BacceliH0BO-06/1aCTHBIX
8 KaparaHanHckas 2.8 3.8 4.8 6.8 7.8 5(2) CEerMeHToB
9 Kbi3binopanHckas 1.9 6.9 2(1)
10 KocTaHaHekas 4 10 7.10 2(1)
11 MaHructayckas 5.11 1(1)
12 Masnogapckas 3.12 4 12 6.12 3(1)
Cesepo-
13 Kasaxcrarckas 4.13 1(1)
HOxHO-
14 Kasaxcranckan 1.14 6.14 8.14 3(2)

O6lyee KONMYECTBO 3{2) 4(3) 4(2) 5(2) 4(4) 5(1) 4(2) 2(2) = (18)

CEerMeHTOB (3HaunMmble)

Ta6nuua 1- PacnipefieneHue aiMUHACTPATMBHBIX PalioHOB MO 6acCeiHOBO-06/1aCTHLIM CErMeHTaMm

Bacceit-
HOBO- o Ko~
061ACTHOI ALMUHUCTPATUBHbIE PaiioHbI 4ecTBo
paiioHoB
CermeHT
19 Apaj'IbCIfVIVI, v)KanaramcmM, YKaHakopraHckuid, KasanmHckuid, KapmakWwnHCKWiA, CbipLapUMHCKUIA, 7
' Lvenninckni
114 Baiignbeka, KavsblrypTCKMVl,UI\/IaKTaapagbCKlﬁu‘/’l, Op,qa6acn;|HCK£/u7|, OTpapcKuid, (EaﬁpaMCKmﬁ, 1
) Capblarawickunii, Cosakckuit, Tonebuiickuii, Tronbkybacckuid, LLlapgapuHcKuia
AKCYCKuiA, AnakonbCKuii, bankaluckuii, EHO6eKLINKa3axcKuid, EckenbanHckuia, YXamobinckuii, Vnuii-
2.3 CKWiA, Kapacarickuii, Kapatanbckuii, Kepbynakckmii, Kokcyckuii, MaHhunnoBckuid, PaiibiMGeKCKuiA, 16
CapkaHackuii, Tanrapckuid, Yiirypckuia
25 AArosckni, Ypmxapckuii 2
2.8 AKTOranckui 1
Abaiickuii, beckaparaiickuid, BopogynnMxmHckuia, 'ny6oKOBCKMiA, YKapMUHCKWiA, 3alicaHCKu,
35 3bipsHoBCKMiA, KaToH-Kaparaiickuid, KoknekTuHckuiA, KypuyMckuii, Tapbarataiickuii, Y naHcKui, 13
LLIeMOHaNXUHCKuMI
312 AKTOraiicknin, basHaynbckuid, Eptucckuit, XenesmHckuii, Kawmpekuii, JTebsxkuHcknia, Maiickuid, 10

MaBnogapckuid, YcneHckuid, LLiep6akTUHCKWMIA

AKKOMbCKWiA, ApLUanbIHCKWiA, AcTpaxaHCKuWiA, AT6acapckuii, BynaHapiHckuii, Bypabaiickuid,
4.1 ErvMHAbIKONLCKNIA, EHOEKLLINAbAEPCKINIA, EpelimeHTayCKuMiA, ECnbeKunii, YKakcbIHCKUIA, YKapKauHCKuA, 17
3epeHanHCKMiA, KopranmkuHckuid, CaHabikTayckuii, LiennHorpagckuid, LLlopTaHauHCKuiA
AKOKapCKuiA, AlbipTayCcKuid, AKKailbIHCKWiA, Ecunbckuii, XXambbinckuii, MankaHa XXymabaesa, Kbisbii-

4.13 o o " o L o 13
Xapckuii, Mamntotckmin, MycpenoBa, TanbIHWWHCKUA, TUMNPA3EBCKUIA, YannxaHoBcKuia, LLlan akbiHa
59 AnrMHCKMVl,uBaMraHMHCKMVlu, KapranMHCKM“Vl, MapTykckunii, Myramkapckuid, TEMUPCKWIA, YUNCKNiA, 10
' Xo6auHCKuiA, XpomTayckuid, LLlankapckuii
54 Xunbloiickuia, Hpepckuid, cataiickuii, KypmaHrasuHckumii, Kbi3bInKOrvHCKMiA, MakaTCKuid, 7
' MaxaMo6eTcKuiA
5.7 AKOKaNKCKNiA, BokeliopAMHCKWA, BYpHCKWIA, YKaHrannHckuiA, XXaHnbeKcKuii, 3eN1eHOBCKUIA, 1
’ Kastanosckuii, Kapato6uHckuii, CbipbIMCKWiA, TaCKaIMHCKWIA, TepeKTUHCKWiA, LLUnHrnpnayckwuii
511 BeliHeyckuid, KapakvsiHckuid, MaHrucTayckuii, MyHaiinmHeKmiA, TynkaparaHcKuii 5
6.8 Abaiickuid, I:%yxap-)KMpuayCKMﬁ, YKaHaapkunHckuii, KapkapanuHckuid, HypuHckuii, OcakapoBCKuiA, 8
’ Ynbitayckuid, LLieTckuia
7.2 ANTUKeONiiCKNiA, Nprusckuii 2
ANTBIHCAPUHCKUIA, AMaHTeNbANHCKNIA, AYNNeKONbCKUA, [leHNCOBCKNIA, YKaHrebANHCKUIA,
7.10 XnTukapumHckunii, KambicTuHCKMIA, Kapabanbikckuid, Kapacyckuii, KocTaHaiickuii, MeHabIKapyHCKUIA, 16
Haypbizymckuii, CapbIKONbCKWiA, TapaHOBCKUIA, Y3bIHKONMbCKUIA, DegopoBCKNiA
86 5a|7|3aKCK|/U||7|, YKamobInckui, )KyzinblHCKMVl, Kopgaiicknii, MepkeHckuii, MoibIHKyMcKuii, CapbICyCKWiA, 10
' Tanacckuia, Pbickynosa, LLyckui
8.14 Co3aKckuii 1
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Bbankam-Anakonasckoit BXC (1m0 73-86% o6mux pecypcos). B Hypa-Capericyckoit, Ecunbckoii u ToObLt-
Topraiickoii BXC B Mai0BOAHBIC TOIBI MECTHBIN CTOK MPAKTHYECCKUA OTCYTCTBYET.

EcTecTBeHHBIN KTMMATHYECKUN CTOK pecnyOIuKY (BOCCTAHOBIICHHBIH) paBeH COOTBETCTBCHHO 115,1;
60.2 u 54,9 kM’/rox. 3a cUeT XO3MHCTBEHHOM ACITCIBHOCTH PECYPCHl PEUHOTO CTOKA PECITYOIHKH YMCHb-
ik Ha 23,8 kv/rox (Ha 21%), B TOM 4HCIE TPAHCTPAHHIHOTO CTOKa — HA 13,9 kv/rox (Ha 26%),
MECTHOTO cToKa — Ha 7,9 kv’/rox (Ha 14%). HanGonblee BAMSHUE XO3SHCTBEHHOM AEATEILHOCTH IIPO-
ABUI0CH B Apano-CeIpIapHHHCKOM BOJOXO3IUCTBECHHOM Oacceiine (cHumkeHHe Ha 47%), HAaNMCHBIICE — B
Hypa-Capsicyckom u Eptucckom (cHimkenue Ha 8%).

B nporecce kpyroBopotra BOABI B IMPHPOJAS MOBCPXHOCTHBIC BOABI PEUYHBIX OAaCCCHHOB TrUapaB-
JAUYCCKHU CBSI3AHBI C TIOA3CMHBIMU BOJAMU, 00Pa3ysl €IUHBIH BOIHBIN MOTCHIIHA TCPPUTOPUH.

OO01Hre 3KCITYaTalMOHHBIC 3amachl MOA3CMHBIX BOA cOCTaBisor 1544 KMS/FO,Z[. Ilo uencBomy Ha-
3HAYCHMIO PA3BEJAHHBIC 3aIAChI MOJ3EMHBIX BOJ PACIPEACTSAIOTCS CICAVIOUIMM 0OpasoM, KM /TOX:
XO3SHCTBCHHO-MIUTHEBOC BogocHaOeHHe (XIIB) — 5,76 mpon3BoACTBEHHO-TEXHUYICCKOS BOOCHAOKCHIS
(ITTB) - 1.4; opowienue 3emens (OP3) — 8,26, Ganpreomornyeckue neau (Munaepansubie Boas) — 0,014,
BeneactBrue rHAPAaBIMYECKON CBA3M MEKAY IOBCPXHOCTHBIMH M TOA3CMHBIMH BOJAMU OCBOCHHC
Pa3BEIaHHBIX [MOA3CMHBIX MECTOPOXNKACHUN MPUBSACT K COKPAIICHUID PECYPCOB PEYHOrO CTOKA HA
5,05 xv’/roa B uemom mo Kazaxcrany.

JlomomHUTEeIPHBIM PeCYpcoM it ucop3oBanus B [IXC cuuTaroTCs BO3BPATHBIC BOJIBI B COCTABE
KOJUICKTOPHO-APCHAKHBIX, COPOCHBIX M CTOYHBIX BOJ OT OPOILICHUS, MPOMBIILICHHOCTH U KOMMYHAIBHO-
OBITOBOTO XO03silicTBA. B HacTtosimee Bpemst 00bEM BO3BPATHBIX BOJ MO PECIyOIMKE COCTABIIET OKOJO
9 xv’/rog. TIpu 3TOM pecypcHas WX 9acTh, T.C. BO3BPAIACMas B PCUHBIC PYCNA, HE MPCBHILIACT
2,0 KM’/rO, OCTATBHON CTOK PACCCHBACTCS IO TCPPHTOPHH. BO3BpaTHBIC BOABI SBISIOTCS OCHOBHBIM
HMCTOYHHUKOM 3arpsa3HCHUS PSUHOTO CTOKA UM OKpyxaroiuei cpeasl. [IpodmemMa X MOMHOW yTHIH3ALUH U
OYNCTKH B HACTOSIICC BPEMs HE PCIICHA, B CBSI3M C YeM OOJIbINAS YACTh ITHX PECYPCOB OCTACTCS BHE
chephl UCTIONb30BAHMS.

Bonozabop Ha HyXabl OTpacnei SkOHOMUKHM B KazaxcraHe 3a pacCMaTpHUBACMYIO PETPOCICKTHBY
(1990-2015 rr.) cHmsmncs ¢ 35,6 10 20,2 kM’/rOA, B TOM UYHCIC B KOMMYHATIBHOM X03siicTse — ¢ 1.4 10
0,8 kv’/roa, mpoMBIIIIICHHOCTH — ¢ 7,1 10 4,5 KM/TOJ, CeIbCKOM X03sHCTBe — ¢ 26,6 10 14,6 xvi*/rO .

B ueaom mocae 2000 roga (ocoOeHHO B mociaeaHue 3-4 roAa) mpu AOCTATOYHO 3aMETHOM POCTE
SKOHOMHKH B CTPaHE CYLICCTBCHHOTO VBEIHYCHUSA OOBEMOB BOAOMOTPEOICHMS HE HAOMIOAAcTCs. JTO
CBs3aHO C OO0/ICC PALMOHAIBHBIM KCIIOMB30BAHUEM BOJABI B TEXHOJOTHUCCKOM LIMKJIC MPOMBIILICHHOTO
MMPOU3BOACTBA U OPOIIACMOTO 3EMJICCTHS.

KpynHpiMu BOIOTOTPEOUTEISIMU  BOAOXO3IHCTBEHHOTO KOMILICKCA PECIyONUKH SIBJISIFOTCS BHYT-
peHHEME U OKpauHHBIC Bomoembl — Kacnwmii, Apan, bankain, pacnojioXKCHHBIC B TPAHCTPAHHYHBIX BOJO-
cOopubix Oaccetinax. llogaepikanue 3aAaHHOTO BOJHO-COJCBOIO PEKHMA YKAa3aHHBIX BOJOCMOB B
HACTOSAIIEE BPEMsI OOCCIICUMBACTC MPUTOKOM BOJBI K YCTHEBBIM CTBOPAM PEK B 00BEMAX B CPEIHEM 3a
muoronerue o JKaitsiky — 6,5 xv’/rox, Ceipaapue — 3,1 kv'/roa, Une, Kaparany u ap. — 13,6 xv’/rox.
PycrnoBeie moTepu BOABI €CTCCTBCHHOM MUAPOrpaduIecKOl CETH, PACCMATPHUBACMBIC B HACTOSIICE BPEMSI
KaK SKOJIOTHYECKHUE 3aTPAThl PEUHOIO CTOKA, COCTABIAIOT 16,9 kv /o

K ocymiectBiasieMbiM B 003aTCIBHOM HOPSIAKE, T. €. C BHICOKOH CTCIICHBIO TAPAHTHH, CIICIIHATBHBIM
MOy CKaM BOJIbI OTHOCSITCSI:

— TPAH3UTHBIC TIOIMYCKH 110 TPAHCTPAHUIHBIM PEKAM B COMPE/ICIbHBIC CTPAHBI;

— CAaHMTAPHO-IKOJIOTHUCCKUE TMOMYCKH, OOCCICUUBAOIING TPSOOBAHUS 3KOCHUCTEM HIDKECPACIIO-
JIOKEHHBIX YacTeH Oacceiina.

BogoxoazstiictBennsiit kommuieke Kazaxcrana pacmosaraet 6omee 270 BOIOXpaHUIHIAMH MHOTO-
NETHETO M CE30HHOTO PEryIMPOBAHHS CTOKA C OOMIEH mome3Hoi emkocThio 48,8 knm/roa. CymmapHOe
BO3JCUCTBAE BCEX PErYJUPYIONIMX CMKOCTCH YBCIMYMBACT TOJ0BOH cTOK pek Kazaxcrana B roabt
CcpeaHCH BOXHOCTH HA 2,5 KM’ BOIBI, a B MajaoBoAHbic roabl — Ha 10,0 kM. B cocras CPEACTB HaLHO-
HampHOr0o BXK mo TeppuTOpHATEHOMY PACHpPEACICHHIO PCIHOrO CTOKa BXOAAT 340 IUTOTHHHBIX THA-
POY3I0B U BOJ03a0OPHBIX COOPYKCHHH HA PCKaX, KPYIMHBIC MEKOACCCHHOBBIC U BHYTPUOACCCHHOBBIC
BOJOMPOBOJAIING KAHATB KOMILICKCHOTO HA3HAYCHUS OOWICH NPOTsHKCHHOCTRIO cBbilie 1000 kM,
CHCTEMBI TPYIIOBEIX BOAOIPOBOAOB JIHHOU Oonee 13 ThiC. KM.
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CthopMupoBaHHas B Te4yeHWe MHOrMX fIeT cucTemMa BOZOOGECMNeYveHUs pecny6/MK1 CTOMMOCTbIO
6onee AByx munnvapgos gonnapos CLUA TpebyeT MofepHM3auuMu B CBA3U C U3MEHEHWAMW rocynap-
CTBEHHbIX TPeboBaHWIi K BOAHbIM PECYPCaM, OPMEHTUPOBAHHbIX Ha HALMOHA/bHbIE MPOrPaMMbl Pa3BUTUS.

B Tabnuue 2 B KayecTBe Mpumepa NpvBeAeHbl B MaTPUUHON opMe «bacceiiH X 06nacTb» ocpef-
HeHHble NoKasaTeNn 3a PeTPocnekKTUBHbIN nepuog (1990-2012 rr.) no cymmMapHOMY BOAOMNOTPEGEHUIO.

Ha pucyHkax 18-20 pgaHa peTpOCMeKTMBHAA OLEeHKAa HalMOHaNbHOro BOAOX03AWCTBEHHOrO KOMM-
NeKca B pa3pes3e CErMeHTOB, aAMWHUCTPATMBHLIX 06/1acTell 1 peyHbIX 6acceliHOB N0 KPUTEPUAM BOLHOI
6e3onacHoOCTU B (hopme Tabnuw, rpagMkos 1 ABYMepPHOW BU3yanm3aLuu.

Tabnuua 2 - Matpuua cymmapHoro BogonoTtpebneHns, Km3rog (ocpegHeHHbIV nokasatenb 3a nepnog 1990-2012 rr.)

Boaoxo3aicTBeHHble 6aCCeMHbI

O6nactu Apano- bankaw- Eptuc- Ecunb- XKaiibik- Hypa-  To6bin-  Ly-  Wtoro
Cblp,qapl/i- Anakoiu;- CKWiA  CKuin Kacnldﬁ- Capblgy- Topr%ﬁ- Tanaf-
WHCKWIA cKuin cKuin CKUin CKUn  CKUiA

AKMOJINHCKast 0,137 0,137
AKTIOOMHCKasA 0,608 0,010 0,618
ANMaTUHCKas 3,874 3,874
ATblpayckas 0,465 0,465
BocTo4yHo-KazaxcTaHcKas 0,195 2,205 2,400
YKambblnckas 1543 1,543
3anagHo-KasaxcraHckas 0,565 0,565
KaparaHgnHckas 0,133 1,526 1,660
KbI3bliopauHekas 1,738 1,738
KocTaHaiickas 0,182 0,182
MaHrucrayckas 0,404 0,404
MaBnogapckas 1,311 1,311
CeBepo-KasaxcraHckas 0,057 0,057
HOXXHO-Ka3zaxcTaHcKas 5,979 0,082 6,062
WToro 7,717 4203 3516 0,194 2,041 1526 0,192 1625 21,013
Pecypc (50%) 15,900 25,600 30,900 1,700 10,500 1,100 1,400 4,100 91,200
Akonorus 10,56 18,21 6,38 0,37 5,27 0,54 0,52 150 43,350
TpaHcrpaHWyHble NONycKu 1,00 2,00 21,88 0,58 0,45 0,06 25,970

CoupanbHO-3KOHOMUYECKWIA MOTEHLMaN 4,340 5,390 2,640 0,750 4,780 0,560 0,820 2,600 21,880

P 804006 To(kMIuen) « 2Q10 - Be3 TpaHCTPaHNUHbIX MONyckos BapuanT |

O6nacTs \  Bacceiin Apano-C bipaapuvHeknii  Bankaw-Anakonbckuii  EpTucckuii  Ecunbekuii Kaiibik-Kacnuiickuit  Hypa-Capbicyckuii  To6win-Topraiickmii  Ly-Tanacckuit  Cymma roa
AkmonuHckas 0 0 0.6452245 0 0.442686 0
0 0 2.318221 0 0.9720749
2.199721 0 0 0

0 0 2.319941

0.219353 2010
1.957357 2010
2.84781 2010
2.062352 2010
3.851484 2010
365113 3.365611 2010

0
AkTIO6UHCKAA 0
0
0
0
2.
0 2.060634 2010
0
0
0
0
0
0
2,

AnmatuHckas
ATbipayckas
BocTouH0-Kasaxcranckas 2.198922 12.17696
0

0

0
>Kam6binckas 0
BanapaHo-Kasaxctauckas 2.318008
0
0

0

KaparaHguHckas 2.196088

0

4460998 2.795442 2010
0.4675546 2010
5.737067 2010
2.061132 2010
3.975405 2010
0.2017405 2010

361411 5.681922 2010

© © ©o oo © oo @

KocTtanaiickas 9411999
Kbi3blnopanHckas 1.743616
MaHructayckan 0 2.31862
0
.65108 0

0

12.17646
0
0

Masnopapckas 0

Cesepo-KasaxcTtaHekas 0

© o ©o © o ©
© © ©o ©o ©o©o ©o©o ©o 0 o o o
© © ©o © ©©o 0o ©o© o o o
© ©o ©o ©o ©o o ©o o © o o
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tOxH 0-Kasaxctatcean 1.74308

PricyHoK 18 - OueHka HaumoHaibHOro BoA0X034iCTBEHHOr0 KoMniekca PK Mo cermeHTam, afMUHUCTPATUBHBIM 061aCTAM
1 peyHbIM 6acceiiHam no nokasaTento peaibHOM yeNbHON BOLO0GECNEYEHHOCTH, ThiC. M3Yen B rof,
(ocpefHeHHbI NokasaTtenb 3a nepuog 1990-2012 rr.)



rpa,qaumn y,u,eanof/’l/ peaﬂbHOVI y,qeanon BO,IJ,OOG(-)CI'IGHEHHOCTI/I (TbIC
m <1 - kaTacTpodmyeckn Hu3lkas
m 1*2- o4yeHb HM3KasA
I 12 - 5- Hu3kasa
I 15-10 - cpegHana
I 110 - 20 - BbICOKas
m| >20 - o4eHb BbiCcOKas

Bof0x03/MCTBEHHbIE 6ACCEliHbI:
| - Apano-CbipgapunHckuid; 1l - Bankaw-Anakonsckuid; 111 - EpTucckuii

Ne 1. 2018

. M3yen./rop):

: 1V - Ecunbekuii;
V - Xaiibik-Kacnuiickuit; VI - Hypa-Capbicyckuid; VII - To6bin-Topraiickuid;

VIII - Ly-Tanacckuii

PucyHok 19 - OueHka BogoobecneueHHocTH bacceliHoBbix MXC KasaxcTaHa Mo KpUTepysim BOAHO 6e30MacHOCTY:
a - yfjenbHas BoAgoo6ecneyeHHOCTb; 6 - peanbHas yenbHas BO4006eCneyYeHHOCTb;

B - yCNoBHad yae/bHaA BO,CI.OOﬁECI'IeLIEHHOCTb
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pagauns yaenbHoii/ peabHOM yaensHO Bogoo6ecneyeHHOCTU (Tbic. M3Yen./roa):
m <1 - kaTacTpopmyeckn Hu3kas
m 1-2- 04eHb HM3KasA
I 12 - 5- Hu3Kasa
I 15-10 - cpegHasa
| 110 - 20 - BbICOKas

>20 - o4YeHb BblCOKas

Ob6nacTu:
I - AkmonuHckas, Il - AkTobuHckas, Il - AnmaTuHekas, IV - ATbipayckas, V - BocTouHo-KasaxcTaHckas,
VI - Xamb6binckas, VII - 3anagHo-KasaxctaHckas, VIII - KaparaHguHckas, 1X - KbisbinopgnHckas, X - KocTaHalickas,
Xl - MaHructayckas, X1l - Masnogapckas, X1 - Cesepo-KasaxcraHckas, XIV - HOxHo-KasaxcraHcKas.

PricyHok 20 - OugeHka BogoobecnedeHHoOCTH 06nacTHbIx MXC KasaxcTaHa Mo Kputepusm BogHO 6e30nacHoOCTy:
a - yfAenbHasa BOf006ecneyeHHoCTb; 6 - peasibHas yfenbHas Bo4006eCneyeHHOCTb;
B - YC/I0BHas y/e/bHas BOL006eCneYeHHOCTb
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[Toxazano, 4TO Ha COBPEMEHHOM YPOBHE pa3BuTHd HanuoHATEHOTO BOZOXO3IHCTBEHHOTO KOMILICKCA
B pecnyOnHMKe B LIEIOM HMEETCS AOCTATOYHOC KOMMYECTBO BOJHBIX PECYPCOB IS VAOBICTBOPCHHS
MOTPEOHOCTEH NMPAaKTUYECKH BCEX OTPACICH 3KOHOMHUKH (€3 HApYIICHHS HOPMATHBOB OOBOIHEHHOCTH
00OBECKTOB MPHUPOIHOUN CPEAbl M TPAHCTPAHHUYHBIX MOMYCKOB, OJHAKO B Tpex Oaccetinax (Apano-Ceipaa-
pumacKoM, Eptucckom, Hypa-CapeicyckoM) COBPEMEHHBIC XO3MHCTBEHHBIC BOA03200PH MPEBBILIAIOT
VCTaHOBJICHHBIA COLMATBHO-3KOHOMHUYICCKHN BOJHO-PECPYCHBIM MOTCHLUMAN 332 CUYCT HAPYLICHHS BKO-
JIOTUYECKUX HOPM BOJOTIOIb30BAHHUS.

BerisiBneHo, 4To mokazarenb aHTPONOTCHHON HATPY3KH HAa BOAHBIC PECYPCHI B LIETIOM MO PecIyOIuKe
(«BOZHBIN CTPECC») OTBEUACT KPUTCPHIO «CPECIHEBBICOKUNY YPOBCHb NMPHU U3MECHEHHH JAHHOTO MOKA3aTeIs
B paspe3c 0acCeHOB B AMANA30HE «YMCPCHHBINY ypoBeHb (4 OacceiiHa) — «upe3BBIYAHHO BBICOKHIN»
(Hypa-Capsicyckmuii).

[Toxazano, uto peanpHas yaenbHas BOXOOOCCICUCHHOCTh HACCICHHS B CPECAHEM IO peciyOnnke
COOTBETCTBYET MEXKIYHAPOJHOMY KPHTEPHIO «CpeIHHMI» ypoBeHb. B paspese obnacteil JaHHBIN mMOKa-
3aTellb U3MCHACTCA B JHMAINA30HC KAUYCCTBCHHBIX OLICHOK. «BBICOKHI» VPOBCHBb (3 00IacTH), «HU3KHID»
ypoBeHb (5 obnactei).

Pa3pa0oTka mpoOrHoO3HBIX CUHEHAPHEB BOA0OOecmeuYeHHsI 0ACCEHHOBBIX MPHPOIHO-XO03SIHCTBEH-
HBIX CHCTEM H aAMHHHCTPATHBHO-TEPPHTOPHAJIBbHBIX 00J1acTeii HA pacyeTHble YPOBHH PA3SBHTHSA
[3,9-11, 13, 17-26].

Paspabomanvt memooder cmpameeuqecxoco nianupoganus CBO. Tlpun mnaHHpoOBaHWN CTpPaTErHU
BopoobecneucHus PK HeoOxoamvo yunThiBaTh OOBCKTHBHOC CYILICCTBOBAHUE JBYX THIIOB HEOmpe-
geneHHoctel. IlepBas w3 HHX CBf3aHA € KIMMATHYCCKH OOYCIOBICHHOW H3MEHUHUBOCTBIO (OpMU-
pyromerocss B 0acceiiHE PEeYHOr0 CTOKA, MMEIOLICIO BEPOATHOCTHYIO mpupody. Bropas oOycrosicHa
XO3MHUCTBCHHOH JACATCIBHOCTRIO B 0acCceHHAX COMPEACIbHBIX TOCYAAPCTB, MacimTabbl KOTOPOH
HEBO3MOKHO OJHO3HAYHO NPEACKA3ATh.

Haubonee BepostHoe 000CTpeHHE MPOOICMBI BOAOOOCCICUCHHUS PECITyOIUKHA MOKET OBITh BBI3BAHO
AHTPOTIOTCHHEIM COKPAIICHHEM CTOKA TPAHCTPAHMYHBIX PEK B CBA3H € peanu3alyei CONmpeacIbHBIMU
rOCYIAapCTBAMH CBOHMX BOJOXO3AHUCTBCHHBIX nporpamMM. HamGonpmyio yrpo3y B 3TOM OTHOIICHUH
npeacTaBoT mwianupyemeie Kuratickoit Haponnoii PecniyOnukoit otOoper croka Kapa Eptuca, a takxke
ctoka Une. Cepbe3HBIM OTpaHUYCHHEM HCIIONIb30BAHHUS PECYPCOB PEUHOrO cToKa EpTrica B IEHTpaTbHBIX
U CEBCPHBIX PETHOHAX PeCcIyOIHKH ABISIOTCS 00S3aTCIbHBIC TPAHCIPAHHYIHBIC MOMYCKH HA TCPPUTOPHIO
Poccun. AxkTyanmbHBIMH SBISIOTCS MPOOIEMBbI COBEPIICHCTBOBAHUS NMPUHATBIX B COBETCKOC BPEMS MEK-
TOCYIAPCTBEHHBIX COTJANICHUH ¢ LCHTPATBHO-a3HATCKUMH CTPAHAMH [0 COBMECTHOMY HCIIONb30BAHUIO
cToka TpancrpanmdsbiX pex Ceiprapus, Ly, Tamac.

C y4eToM BBICOKOU CTCIICHH YA3BHMOCTH MPHPOIHOHN cpelrl U oTpacieil sxoHomuku Kazaxcrana k
BO3MOXKHBIM HM3MCHEHMSM PECYPCOB PEUHOTO CTOKA CTPATETHS YCTOWYHBOTO BOJOOOCCIICUYCHHUS pec-
MyONUKH JO0MKHA OBITh OPUCHTUPOBAHA HA HEOIArONPHATHOC COYCTAHHE KIMMATHYCCKHX H aHTpPO-
MOTCHHBIX AeCTaOMIN3UPYIOMHX (PakTopoB.

PexomeHayembIii moAxoJ OYCHB OCTOPOXCH U OTPAKACT MECCHMHUCTUYCCKYIO TOUKY 3PCHHS Ha
O’KHacMbIe U3MCHCHUS BOAHBIX pecypcoB B Kazaxcrane (kpHTepUil «MHHHUMAKC»), OXHAKO NMPUMCHECHHUC
€ro MPEACTABILIETCA OMpPaBIaHHBIM NpH obocHOoBaHMK HarwioHanbHOH cTparernn odecneyueHUs: BOAHOU
0C30MaCHOCTH C YUETOM BEPOSTHBIX TSUKENBIX SKOHOMHYCCKHX YIIEPOOB U HEJOMYCTUMBIX HAPYIICHUH
MPUPOIHON CpeAbl MpH AcHUIMTE BOABIL.

B coBpeMeHHOM TCOpHH U PAKTHKE YIIPABICHUS BOJHBIMH PECypcaMH, B TOM 4HciC B | cHepanbHOI
CXeMe KOMIUICKCHOTO HCIIONb30BAaHUS M OXpaHbl BOIAHBIX pecypcoB PecmyGmuku Kaszaxcram 2016 r.
(I'erncxeme KMOBP) [20], daktop HeompeaeaeHHOCTH (BEPOITHOCTHAS MPHPOJA PECYPCa) VUUTHIBACTCS
3aJaHUEeM MMOKA3aTened HaACKHOCTH MOJTHOTO YIOBJICTBOPCHHUS MOTPEOHOCTEH B BOAC — HOPMATHBAMHU
pacyeTHONW OO0CCIICUCHHOCTH ([0 OTHOCHUTEIBHOMY uHuchTy OecnepeOoiHeIx ner). B mpunumme aons
GecriepeboiHbIX 1eT (06eCneUeHHOCTh BOAOOTAAYH) B KAXKIOM OTACIBHOM CIVYac TOJKHA ONPEACIIATHCS
HAa OCHOBAaHWH COIOCTABJICHHUA YIICPOOB OT MepebOEB ¢ 3arpaTaMi Ha COKPALNCHHE UX MOBTOPSACMOCTH H
rnyOunel. OnaHako B I'encxeme KMOBP Bemmunba 00SCHICUCHHOCTH OTAQYH HA3HAYCHA HA OCHOBAHHH
00IIMX COOOpaskeHUH O 3HAYMMOCTH TOTO MJIM MHOTO BHJA BOJOMO/Ib30BAHUS (Tabmuia 3).

Bribop HOpMaTHBOB HAAEIKHOCTH CHCTEMBI BOJOOOCCIICUCHHUS CYIECCTBEHHO OMPEACTIICT KIIOUCBHIC
MmapaMeTphl BOJOXO3AMCTBCHHOTO KoMIuickca. [Ipu m3meHeHNM HOpMaTuBa B quamnasose ot 0,75 o 0,93,
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Ta6mmua 3 - CpaBHEHVEe HOPMATMBOB prCKa BoZooGecneyeHus (Mo MHAMKATOPaM HafieXKHOCTM U YSI3BUMOCTH),
PEKOMEH/YEMbIX Pa3/IMUYHbIMI OpraHU3aLMAMU

OTpacnesoe MKWK, % MIYn, % BHUNIuM, %
Bo,qon0Tpe6neHV|e P U P U P U
KOoMMyHaibHO-6bITOBOE X03/MCTBO 95 20 95-97 10 - -
[poMbILNeHHOCTb 95 20 9% 10 - -
PerynapHoe opoLueHue 75 20 75-90 15-50 90 -
JlnmaHHoOe opoLleHue 30-50 - - - - -
OHepreTnyeckrie nomnycku - - 80-90 10-20 85-95 -
Pb160X035/ACTBEHHbIE NMOMYCKU 75 20 50-75 - 75-90
BogHbIii TpaHCopT - - 50-75 - 85-90 -
CaHnTapHO-3KOI0rMYEeCKne Nonycku - - 75-95 - 97-99 -

Mpumeuanus: MKWK - nNpon3BOACTBEHHbI KoonepaTuB «MHCTUTYT "KasrunpoBogxos'»; MIYT - MockoBckuii
rocyapCTBEHHbIA YHUBEPCUTET npupogoobycTpolictea; BHUNTMM - BcecotosHblii HAW rnapoTexHUKn u Menmopaumu.
P - HafeXHOCTb cUCTeMbl BOLOOGeCneyeHNs - 06ecneyeHHOCTb BOAONO4auM No yucny becnepe6oiHbix ieT. U - yA3BUMOCTb
CUCTEMbI BOJOOGECNEYEHMSA - MaKCUMaSbHAA ry6uHa nepe6oes.

Hanpumep, BeNWMYMHA PEryavpylolleli eMKOCTW BOAOXpaHuaula - Haubosnee 3aTpaTHOrO 06bekTa
BOJOXO034/ACTBEHHOr0 KOMMaeKca - yBenuumeaetcs B 3-4 pa3a. B cBA3M ¢ 3TuM npobiema yyeTa He-
onpejeneHHOCTM B 3ajadvax nnaHupoBaHus CBO oCTaeTcs O4HWM K3 K/IHOYEBLIX BOMPOCOB TEOpUU W
NPaKTVKN BOJOXO3AACTBEHHOI0 NPOEKTUPOBAHNS.

AhheKTNBHLIM CPEACTBOM WCCMEA0BAHNSA CMOXHbLIX CUCTEM, MOABEPXKEHHbIX ClyYalHbIM BO3Ael-
CTBUSAM, SIBNSETCA MMUTaLMOHHOE MOAENUPOBaHWe, BAWUSHME Cly4valiHbiX ()aKTOPOB B KOTOPOM YUMUThI-
BaeTCcA C MOMOLLbIO 3afaHnsi BEPOATHOCTHLIX XapaKTepUCTUK MPOLECcCOB (3aKOHOB pacrpefenieHns Be-
poATHOCTEN). B oTnnume OT AeTepMUHUPOBAHHOMO MOAX0Aa, OCHOBAHHOMO Ha NPUMMEHEHWW HOPMATWBOB
HaJeXXHOCTU, faHHbI METOZ NO3BOAET BbISBUTL U OLEHUTb 3KCTPEMasIbHbIE BOAHO-PECYPCHbIE CUTYaLMK
npu ynpasfeHWM BOAHLIMW pecypcamu, MMerolMe Hambosnee 3HauuMMble COLMaNbHO-3KOHOMUYECKUe U
3KOJIOrMYeckme nocneicTsus. B HacTosLed paboTe aHanMTUYeCKas BepcuUs MeTOa BrepBble NpUMeHeHa
K PeLeHunto cTpaTernyecknx 3agay passntua CBO PK (pucyHok 21).

Pecypc Cnpoc OugeHka
LN r,TT Y in T
YnpaBsrneHue v T
y T+l Bo3myLieHune Pecypc Cnipoc OugeHka
4 . T+1 > T+1 v T ,  T+1
4lb w i,m y in D nk
JL
Pecypc Cnipoc OugeHKa
T+2 T+2 O T+2
Wim yi,n DK

PucyHok 21 - CTpyKTypa AUHaMUKO-CToXacTuueckoli Mmogenv CBO

34



M ] 2018

NmuTanmoHHOE MOAETUPOBAHKE CUCTEM BOJOOOCCIICUCHUS MPEACTABISICT COO0OH METOA MPOBEACHUS
Ha DBM BBIUHCIUTEIBHBIX SKCICPUMEHTOB ¢ MATCMATHYCCKUMH MOJCISMH, BOCHPOH3BOAALIMMHU TIOBC-
JCHHE PCaNbHBIX 0OBEKTOB BO BPEMCHU B TCUCHHE 3agaHHOro mepuoga. IIpu stom dyHKUHOHUpOBaHUE
BOJHBIX OOBCKTOB H BOJOXO3SHCTBCHHBIX YCTAHOBOK OIMUCHIBACTCSI HAOOPOM alrOpUTMOB, HMUTHPYIOIINX
BCPOATHOCTHHIN mporiecce (hOPMHPOBAHHS PECYPCOB PEUYHOrO CTOKA M AWHAMHKY CIIPOCa HA BOAY NpHU-
POIHO-XO3STMCTBEHHBIX CHCTEM, a TAKXKE MTPABIIIA BOJOPETYIMPOBAHNA M BOAOPACTIPEACTICHHS.

'aBnas uenp CO3maHUS UMHTALMOHHBIX MOJCICH COCTOHMT B CHAOXXCHUH JIML, OTBCTCTBCHHBIX 34
KOHKPETHBIE PEIICHH HA JTale IUIAHHPOBAHMA HCIIOIB30BAHMS M OXPaHBl BOJHBIX PECYPCOB, €IHHBIM
KOMITICKCOM HPOrpamMM, MO3BOMIONINX MOTYYUTh C HCTIONIB30BaHNEM coBpeMeHHBIX D BM HeoOxoaumyro
00OCHOBBIBAIOINYIO HH(POPMAIMIO O BO3MOXKHBEIX CLCHAPHAX PAa3BHTUS CHUCTEM BOJOOOCCIICUCHHS
Pecny6nuxu Kazaxcran.

Paspabomana 6azosaa cmpamezus pazeumus CBO no mamepuanam I'encxemvr KHOBP [8-10, 20].
HMana omenka «l'eHepanpHON CXEMBI KOMILIEKCHOTO HCIIONB30BAHUS W OXPaHBI BOJHBIX PECYPCOB,
2016 r.» Mo KpUTEPHSIM BOJHOH 0GE30MACHOCTH LTS MOCICAYIOIET0 0OOOCHOBAHHS KOMITICKCA MEPOTPHI-
THH MO PA3BUTUIO CUCTEMHON BOAOXO03SUCTBEHHON HHPpacTpyKTypsl. | eHepanpHas cxema paspadoraHa B
LENAX PELICHUS BOJAOXO3IMCTBEHHBIX 337ad € YUETOM IIPOTHO30B PAa3BUTH CTPaHBI M OTACIBHBIX pe-
THOHOB, TapaHTHPOBAHHOTO OOCCHCUCHHS OTpacici 3KOHOMHKH BOJHBIMH PECYPCAMH W COXPAHCHHS
paBHOBECHS TIPUPOIHBIX IKOcHCTEM. B I'eHCXeMe YTOUHEHBI XapaKTEPUCTHKH TOJOBOTO CTOKA PEK HA
pacuetubie ypoHH (2020, 2030 u 2040 rr.) Ha OCHOBE TCHACHLIMH BOJOXO3SHCTBCHHOTO PA3BUTHS C
HCTIOIB30BAHMEM JIMHEWHOTO TPEHAA I NPOTHO3ZUPOBAHHUSI JTUHAMHKH BPEMEHHBIX PiAmoB cToka. Poct
BOJOMOTPEOJICHUS MPHUHAT B COOTBCTCTBUH € WHIWUKATHBHBIMU MOKA3aTCIAMH [0 HAMEYACMOMY POCTY
o0bpeMa BBII kak B niemoM mo pecnyOIuKe, Tak U 0 KOHKPETHBIM OTPACTISIM 3KOHOMHUKH.

CBoxHble BOJOXO3SMHCTBCHHBIC OanaHchl B LenoM mo Pecnybmuke KazaxcraH Ha mepcnekTHBy 10
2040 r. moxa3zamy, YTO PACUCTHBIC TOBCPXHOCTHHIC BOAHBIC pecypchl Ha vpoBHE 2040 1. ¢ vucTOoM
PEryMUPOBaHUS, BOJOACICHUS, BOJOOTBSACHUS B PEKU KOJCOMIOTCS B TOABI pa3Hol BogHocTH oT 110,3 10
64,3 kM’ ¥ cocTaBusiorT Topsaka 94-97% OT cyMMBI BCeX pecypcos. BogomorpeGnenme oTpacieit
sxoHomukH Kazaxcrana Ha ypoBHe 2040 r. Ha 84% mIaHHPYETCS OCYIICCTBUTD 32 CUET MOBEPXHOCTHBIX
BOJHBIX HCTOYHHKOB, OCTAJIBPHOH 00BEM — 33 CHET MOA3CMHBIX W IIAXTHO-PYAHUYHBEIX, MOPCKHX H
O3EPHBIX, CTOYHBIX M KOJUIEKTOPHO-IPEHAKHBIX BOJ.

B Tabnuue 4 B xauecTBEe mpUMEpa MPUBEICHBI JAHHEIC TIO MPOTHO3HOMY BOAOHOTPEOICHHUIO OTpac-
Je¥ SKOHOMHUKH, SKOJIOTHIECKIM 3aTpaTaM BOJBI, 4 TAKKE TPAHCTPAHUIHBIM TIOITyCKaM B pa3pese PeUHBIX
OacceliHoB Ha pacucTHbIl yposeHb pazsutust 2040 r. mo marepuanam ['encxemsr KMOBP. [lana onenka
6azoBoii ctpateruu pazsursi CBO PK Ha yposau 2020, 2030 u 2040 rr. no kputeprsiM BogHOH Oeszonac-
HOCTH B paspese dacceiiHoB, o0aactel, cermeHToB. Ha pucyHke 22 npuBeacHa AByXMEpPHAs BU3Y ATH3ALIUS
PE3VIbTATOB OLICHKU mIpemiokeHHoro B I'eHexeme cuenapus passurus CBO PK no xpurepusm BogHo#
0C30IaCHOCTH.

[IpuHnunuaneHeIMU BRIBogaMH [ 'eHCxemBl, TpeOyiomumMu Oonee riyOoKoH MpopaboTKH, SIBISIOTCS:

1. HaGmogaeMoe cokpalieHue TpaHCTPaHUYHOrO croka B KasaxcraH, a Takke OTCYTCTBHE HOM-
TOBPEMEHHBIX MEKAYHAPOAHBIX JOTOBOPOB O BOAOACICHHM C COIPEAEIBHBIMH TOCYIAPCTBAMHU YXKE K
2020 roxy co3macT pcaabHBIC YTPO3Bl HCXBATKH BOAHBIX PCCYPCOB IS PA3BUTHSA BOJAOCMKHX OTPACICH
SKOHOMHMKH U 00ECICUCHHS SKOTIOTHICCKOH yCTOHIHMBOCTH perrioHoB PK.

2. B ycrnoBugx pocta aHTPONOTCHHOW HArpy3KH Ha BOJHBIC PECYPChl HCOOXOAMMA peanu3aius pa-
JUKATBHBIX MECPOIPHATHH MO peabWINTAlNK MPHPOIHBIX KOMIUICKCOB PEK U BOJOEMOB € 0DOCHOBAHHEM
HOBOTO TMPUEMIIEMOTO VPOBHS YCTOHYHMBOCTH HX THIPOJOTHYECKOrO PEKUMA, ODCCICUUBAIOLICTO
BBITTOJTHCHHE SKOJIOTHUCCKUX H COLNANTBHO-3KOHOMUYCCKUX (DYHKLHUH.

3. B CBA3M ¢ M3MCHHBLICHCS BOJOXO3IUCTBCHHON U BOJHO-3KOJOTHYCCKOH 0OCTAaHOBKOM B Gacceli-
Hax OompmmHCTBA pek Kazaxcrana 3a roapl HE3aBHCHMOCTH Haspela HEOOXOAWMOCTh COBEPIICHCTBO-
BaHHUS CHCTCMHOHM BOJOXO3MHCTBEHHOU HHQPACTPYKTYPHl PeclyOiMKH, B TOM YHCIC MapaMETPOB H
TIPAaBHII 3KCILTYaTaIlHH PETYIHPYIOMNX BOAOXPAHIUIHIL.

Paspabomana unnosayuonnas cmpameeus pazeumus CBO [8-11, 13, 15, 24-26]. Ona HauescHa Ha
000CHOBAHHUE CTPATCTHUCCKUX PEIICHUE B 0TBET Ha HeyuTeHHbIC B | eHexeme CKMOBP kmumaruucckue u
TpaHcrpaHuuHbele BogHbe yrpossl PK B mepuox xo 2050 r. Peamuzamms cTparernu npeaiaracrcs B Clie-
IYIOIEH IPHOPHUTETHOCTH C BBIACICHHEM TPEX YKPYITHCHHBIX 3TAIOB!
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Tabnmua 4 - Marpuua cymmapHoro sogonoTpebneHus, km3rog (NporHos Ha 2040 T1.)

Boj0x035/CTBEHHbIE 6acCeliHbI

O6nactu Apano-  bankaw- Eptuc- Ecumb-  XKaiiblk-  Hypa-  Tobbin-  LLy-
Cblpp,apl/l- Ana- 3 CKMiA CKMiA Kacnvul|7|- Capbl: Topr%ﬁ- Tanai:- S
WHCKWIA  KONMbCKUIA CKuin CYCKWiA  CKuiA CKIR
AKMOJSIMHCKas 0,441 0,441
AKTIOOMHCKas 0,366 0,011 0,377
ANMaTUHCKas 3,199 3,199
ATbIpayckas 0,280 0,28
BocTo4yHo-Ka3zaxcTaHCcKast 0,161 2,364 2,525
XKambblnckas 1,738 1,738
3anagHo-KasaxcTaHckas 0,340 0,34
KaparaHanHckas 0,110 0,430 0,54
KbiI3bliopAnHCKas 1,401 1,401
KocTaHalickas 0,199 0,199
MaHrucrayckas 0,243 0,243
MaBnogapckas 1,406 1,406
CeBepo-Ka3saxcTaHckas 0,199 0,199
FOXHO-KasaxcTaHcKas 4,819 0,092 4911
s 6,220 3,470 3,770 0,640 1,230 0,430 0,210 1,830 17,8
s 6,22 3,47 3,77 0,64 1,23 0,43 0,21 183 17,8
Pecypc (50%) 16,900 23,600 32,300 1,340 7,950 0,493 0,727 3,500 86,8
Akonorua 1 10,790 16,210 5790 0,330 5,080 0,530 0,500 1,480 40,71
Akonorms 2 10,790 16,210 5260 0,330 5,080 0,530 0,500 1,480 40,18
TpaHcrpaHuyHble nonycku 1 1,000 4,000 22,40 0,550 0,410 0,050 28,41
TpaHcrpaHnyHble Nonycku 2 1,000 4,000 17,53 0,550 0,410 0,050 23,54
CoL.-3KOHOM. noTeHuman 1 5,110 3,390 4,110 0,460 2,460 -0,037 0,177 2,020 17,69
CoL.-3KOHOM. noTeHuuan 2 5,110 3,390 9,510 0,460 2,460 -0,037 0,177 2,020 23,54

1. 2030 r. CoBepLUEHCTBOBAHUE MEXIOCYAApCTBEHHbLIX BOAHbLIX OTHOLWeHWA PK ¢ conpefenbHbIMy
CTpaHamu B TpaHCrpaHW4HbIX 6acceiiHax pek Ha MPUHLMNaX MeXAyHapo4HOro BOLHOMO fnpasa ¢ y4yeToMm
reorpaduyeckoro nonoxenus PK, ocob6eHHOCTel ero coumanbHO-3KOHOMMWYECKOrO PasBUTMS U 3KONMO-
rMYyecKoro craryca:

- ¢ KHP B 6acceiiHax pek Vne n Eptuc;

- ¢ P® B 6acceiiHax pek Xaiibik 1 EpTuc;

- ¢ PY n KP B 6acceiiHe peku Cbipgapus;

- ¢ KP B 6acceiiHax pek Ly n Tanac.

2. 2040 r. Pa3BuUTUE CUCTEMHOI BOAOX03ACTBEHHON MHMPACTPYKTYpbl PK B CBA3U C KMMMaTUYeCKM
M aHTPOMOreHHO 00YCNOBMIEHHbLIM U3MEHEHWEM pacnonaraeMbiX BOLHbIX PeCypcoB, a Takxke TpeboBaHui
K MX UCMOMb30BaHUIO (COLMANbHBIX, 3KOHOMUYECKUX, 3KONOTMYECKMX) MYyTEM:

- rny60KOro MHOro/IeTHero 3aperyanpoBaHus cToka pek Eptuc n Colpgapus;

- Mexb6acceinHOBOro nepepacnpegeneHns ctoka Eptuca B BofogeduuuTHbIe pervoHbl CeBepHOro,
LleHTpanbHOro u KOxxHoro KasaxcraHa.

3. 2050 r. B3aMMOBbLIFOHOE WCMONb30BAHWE CTOKA POCCUIACKMX PEK Ha OCHOBE Pas3BUTWS TPaHC-
FPaHUYHbIX BOJOXO03AACTBEHHbIX CBA3ei: No BepxHe-KaTyHCKOMY HampaBneHWI0, KOMMEHCUPYIOLLEMY
COKpalLleHMs1 TpaHCTpaHNYHOro ctoka ¢ Tepputopun KHP B Mne-bankawickom n EpTucckom 6acceiiHax.

O60CHOBaHME CTpaTerMyecKMX pelleHUin No ynpaBneHW0 pecypcamMmn MOBEPXHOCTHbIX BOJ C
OLIEHKOW No KpuTepusam BOAHON 6e3onacHocTu [8-10, 11, 13, 26].
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DBF Editor MNovck OumcTuth 3KcnopT Bjpeg

PucyHok 22 - OueHka HBXK PK no nokasartento yfenbHoii BOA006ecneyeHHOCTH MO NePBOMY BapuaHTy (MPOrHo3),
Thic. M3uen./rog: a- 2020r.,6- 2030r.,B- 2040 1.
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PaspaboTaHbl cTpaTernyeckas Lenb W HanpaeneHus passunTua CBO go 2050 roga. Ha ocHoBaHuuK
pe3ynbTaToB OLEHKM 6a3oBoi cTpaternn passutus CBO PK (no matepmanam [eHcxembl) chopmy-
NNPOBAHO OCHOBHOE HamnpaB/ieHWe WHHOBALMOHHOW CTpaTeruy - «pasBUTUE BOAHO-PECYPCHOr0 MOTEH-
umana KasaxcrtaHa Ha nepuof go 2050 roga», B CTPYKTYpe KOTOpPOro onpeaeneHbl CUCTEMHbIE 3a4ayun:

- COBEpLUEHCTBOBAHNE MEXTOCYAAPCTBEHHOI0 BOLOAENEH NS B TPAHCIPaHNYHbIX 6acceiiHax;
NOBbILLEHWE 3aperynMpoBaHHOCTM PEYHOT0 CTOKA BOAOXPaHUNNLLAMN;
mexbacceiniHoBOe nepepacrpefenieHre BOLHbIX PeCypCoB;

B3aMMOBbIr0HOE MCMONb30BaHNE CTOKA POCCUMICKUX PekK;
peabunmTaumsa NpUPOLHbIX BOLHbIX 06BEKTOB roCyAapCTBEHHOI0 3HAYEHUS.

Mpeano>keHbl KNoUeBble MEPONPUATUS NHHOBALMOHHON cTpaTernnpassnTius CBO [8, 10, 13, 24-26]:

i PacnpefeneHune pecypcoB peyHOro cToka Mexgy Pecny6nukoin KasaxctaH u Kutaiickoit Hapoa-
HOI1 Pecny6/11MKOi B TpaHCrpaHMYHOM bacceliHe Wrne.

Mo3numsa KaszaxcTaHa B BOMPOCax MEXrocyJapCTBEHHOro BoaodeneHus ¢ KuTaiickoii HapopgHoli
Pecny6nukoi B TpaHCrpaHMYHOM 6acceiiHe pekn Vne 060CHOBaHa (hyHAAMEHTaNbHbIMU MPUHLMIAMM
MEeXAYHapo4HOro BOAHOIO MpaBa - «YCTOWYMBOCTU» W «CMpaBeAMBOCTM». B kauecTBe MCXOAHON
BE/IMUYMHBLI MEXIOCYAapCTBEHHOI0 BOAOAENEeHUS MNPUHATA BeSMYMHA CPefHEMHOrONeTHEro rofoBoro
06beMa TpaHCrpaHUYHOro cToka peku Mne c¢ Tepputopun KHP B PK B ecTecTBEHHOM cOCTOSHMU. C
Mo3nUKUN  «yCTONYMBOCTU» MPUOPUTETHLIM BOAOMO/ML30BATENEM MEXIOCY4APCTBEHHOr0  3HayeHus
onpegeneH NPUMPOLHO-X03AACTBEHHbIA KOMM/EKC HN30BLEB TPAHCTPaHUYHOro 6acceiiHa - 03epo bankaw
n genbta Mne, B KOTOpbIi HOpMaTMBHAsA Be/MYMHA MPUTOKa (3KONOrMYECKOro CTOKa) obecrneymBaeTcs
KMTaCKOM 1N Ka3axXCTaHCKOIM CTOpOHaMKU B pa3mepax MponopuMoHanbHO CPeAHEMHOTONETHEN BENNYUHE
PEYHOro CTOKa, (POPMUPYIOLLErOCS B COOTBETCTBYHOLLMX YacTAX bacceiiHa.

BennurHa coumanbHO-3KOHOMUYECKOT0 BOAHO-PECYPCHOMO NOTEHLMaNa TpaHCrpaHUYHOro 6acceiHa
(cBOGOAHOrO CTOKA), MOA/EXALLero MEeXrocyaapCTBeHHOMY BOJOLENEHWIO, ONpPefenseTca pPasHoOCTbio
MEeXZy MCXOAHOIN BeNMYMHO BOAOAENEHUSA N 06BHEMOM 3KOS0rMYECKOro CTOKa B HM30BbA. C mo3uumm
NpUHLMNa «CrnpaBesMBOCTU» [OMN Ka3aXCTaHCKOW U KUTANCKOW CTOPOH B CBOOOAHOM CTOKe yCTaHaB-
NMBAKOTCS: @) NPOMOPLMOHa/IbHO PacYeTHON YUCNEHHOCTM HacefeHWs B COOTBETCTBYHOLLMX HACTAX
bacceiiHa (pucyHoK 23); 6) N0 KPWUTEPWUIO paBeHCTBa OTHOCWUTENbHbLIX YLIEPOOB KOMMOHEHTOB MNpW
YUEMNEHUN MX MHTepecoB (PUCYHOK 24). Pa3paboTaHbl MeTOAMKA W PacyYeTHbIA anroputM «yCTOWYK-
BOrO» W «CnpaBeAnnMBoro» sogofeneHnsa mexay PK n KHP B TpaHcrpaHuyHom Wne-bankawckom 6ac-
celiHe, peasiM30BaHHbIi B NPOrpaMMHOM KOMMJ/EKCe A8 MNOATOTOBKM W MPUHATWS pelleHwid B nepe-
rosopHom npouecce ¢ KHP.

PucyHok 23 - Pe3ynbTatbl pacyeToB Mogenu npu N = 3,76 MaH Yen., N2= 2,8 MAH yern.,
oTMeTKa 03. bankaw 341 M, ¢ yueTom genbThl: E = 13,3 km3rog
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PucyHok 24 - Pe3ynbTaTbl pacyeToB mogenu npu N1= 3,6 MaH ven., N2= 2,8 MfH yen.,
oTMeTKa 03. bankaw 341 M, ¢ yyeTom fenbThl: E = 13,3 km3rog, n =4, m =2

2. MNepebpocka yacTu cToKa pekn EpTtnc no TpaHcKasaxcTaHCKOMY KaHany «LUynb6a-Coipgapus» u
KaHany «byKTbipma-bankat».

TpaHckasaxcTaHCKuiA KaHan (TKK) ctaHeT ocHoBoli hopMumpoBaHus EAMHOKA cucTembl BOJ006EC-
nedeHnss Pecny6nukn KasaxctaH (ECBO PK), o6beguHsaioweli CyLlecTBYIOLME U MNePCNEeKTUBHbIE
MexbacceiiHoBble BOLOXO035MCTBEHHbIe CBA3W. [Nepebpocka peyHoro ctoka Eptuca n3 LLUynsOuMHCKOro
BOJOXpaHUNULLA B 06beMe 5-7 KMIrof AnS NOKPbLITUS 0XUAaeMbixX AeULMTOB BOAbl B H6acceliHax pek
Ecunb, Hypa, Tobbin, Cbhipgapusa 6yaeT cnoco6CcTBOBaTh PELLEHUIO NPO6eM:

- MOBbILEHNS YPOBHSA 3aHATOCTU HACeNIEHMA MyTeM pasBUTUSA BOLOEMKUX MPOV3BOACTB;

- (hopmMMpoBaHMS paLMoHanbHOM (PaBHOMEPHO) CUCTEMbI paccefieHns B pecny6uke;

- COXpaHEeHUs 3KOCUCTeM 3a CYET BOCCTAHOB/IEHWNSA BOLHO-PECYPCHOI0 paBHOBECHUS;

- OXpaHbl U paLMOoHabHOr0 UCMO0Jb30BaHUA PECYPCOB MPECHO BOAbI.

TpaH3nTHbIA noTeHuman TKK BbipasuTcsi B MCNOMb30BaHUM 4acTW €ro Tpacchl Ans NepebpocKu
CTOKa POCCUICKMX peK B bacceiiH AMygapuv npu Hanyunm COOTBETCTBYHOLLMX MEXIOCYAApPCTBEHHbIX
cornaweHuii mexay Poccueit, KazaxctaHOM 1 Y36eKNCTaHOM.

lNepBooyepefHbIM 3BeHOM pa3BuTna CBO PK MoXeT cTaTb «acTtaHMHCKaa BeTKa» TKK ¢ Bopfo3a-
6opoM 13 LLInMAEpTMHCKOro BOAOXpaHMIMILA U Mojayeid BOAbl B pycno pekn Ecunb gnsa noBbileHUs
BOL006ECMNEYeHHOCTU CTONNLbI Pecny6nKN 1. ACTaHbl.

IMpy 0XKMAaeMOM COKpaLLEeHWUW TPaAHCTPaHMYHOro cTtoka p. ne ¢ tepputopun KHP noteHuunanbHbIM
CPefiCTBOM COXPaHeHWs Le/NOCTHOro 03epa bankawl fBfseTcAa MpuUB/IEYEHUE YacTu CTOKa p. Eptuc us
ByKTbIpMUHCKOTO BOAOXpaHunuuia (pucyHok 25). o ycnosuio BogHOro 6anaHca B 3anafHyl 4acTb
03epa HeobxoauM LOMOSHUTENbHBIA NPUTOK B pasmepe nopsigka 2,0 kM3 A4S BOCMOSIHEHMS MOTEPb Ha
ncnapeHve ¢ akBaTopum o3epa u obecneyeHns 6anaHcoBOro nepetToka B BocTouHblii bankaiw. Mepe6poc-
Ka npegnonaraet npeojosneHne «AArysckoro» Bofopasfena rnocpefCcTBOM BbICOKOHAMOPHbLIX HACOCOB C
BO3MOXHbIM CTPOUTENLCTBOM MUKPO-IIC 1 HANoOpHOW OPOCUTE/IbHOW CETH.

3. Mepebpocka YacTy CTOKA POCCMIACKMX pek B KaszaxcTaH no HanpaBieHnto «KaTyHb-ByKTbipmax.

MpegnoxeHa O6GHOBNEHHAs CXemMa B3aUMMOBLIFOLHOMO MCMO/b30BaHMS CTOKA POCCUMIACKMX PEK Mo
BepxHe-KaTyHCcKOMY HanpasieHuto B 06beme Ao 4,5 km3rog, nossonsiowas Poccun KOMMNeHCMpoBaTb
cokpalleHune EpTucckoro nputoka B OMCKyto 06/1acTb B CBA3W € Bogo3abopom B Kutae n KasaxcraHe, a
TaKXXe y4yacTBOBaTb B OCBOEHUWN 3((EKTMBHBLIX FMAPO3IHEPrOPecYpcoB Ha Tpacce nepebpockn (pucy-
HOK 26). 3amHTepecoBaHHOCTb Kas3axcTaHa 3ak/l4yaeTcs B YBE/IMYEHUWM BbIPAOOTKM 3/1eKTPOIHEPTUU
EpTuccknm Kackagom M3C, a Takxke B yny4lleHUW YCnoBuiA CyL0X0ACTBa U 06BOAHeHUs NoiMbl. B pam-
Kax NpeAnoXeHHOI CXeMbl YTOUYHEHbI MOTeHUManbHble 06bEMbI Mepebpockn cToka peku ApryT go 2,0-
2,6 KM3rog ¢ y4eTOM COLMA/IbHO-3KOOTMYECKUX OFPaHUYEHUI, a TaK)Ke PaCCMOTPEHbI aNbTePHATUBHbIE



leorpadms >kaHe reoakonorus macenenepl / Bonpockl reorpadmm n reoskonorum / Issues of Geography and Geoecology

PucyHok 25 - BapuaHTbl Tpacc Nepebpocku CTOKa No HanpasneHwio BykTbipMa - Bankaiu

PucyHok 26 -

CxeMa npeojosneHus
ApryT-ByKTbIpMUHCKOr0 BoJOpaszaesna:
a- nnaH; 6 - Npoub.
BapuaHTbl: 1- MAOTUHHBIN;

2 - HacoCHbI; 3 - TYHHENbHbIA
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2020 r.

2030 r.

2040 .

2050 r.

PucyHok 27 - [JuHamunKa nokasateneii «ygenbHas BOA006ecneyeHHOCTb» B pa3pese 6acceiHOBO-06/1aCTHbIX CErMEHTOB
Ha ypoBHuM 2020, 2030, 2040 1 2050 rr. Npu peannsalmm KYeBbIX MEPONPUATUA MHHOBALIMOHHO cTpaTernm
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TYHHEJIHBIHA M HACOCHBIM BAPHAHTHI MPEoaoacHHI APryT-ByKTHPMHHCKOTO BOJOPA3AEa, HCKIIOUAIOIINE
COOPY>KCHHE BRICOKOHAITOPHOH MJIOTHHBI U 3aTOIUICHHE OOIIUPHBIX TCPPUTOPHIA.

HNHHOBammoHHas cTpaterus OPHEHTHUPOBAHA HA MOJACPIKKY VCTOHUHMBOCTH TIPENTIOXKECHHOH B I eH-
cxeme nporpammel pazsutid HBXK B ycmoBmax peammsammiy 0KHAAEMBIX KIUMATHIECKUX M TpaHCrpa-
HHYHBIX BOJHBIX VIPO3 (CHIDKCHHE pecypcoB cooTBeTcTBEHHO Ha 10 m 50%) myTem oCyIIecTBICHHUS
KOMIUTEKCA KITIOUEBBIX MEPOIIPHUATHH TI0 YIIPABICHUIO BOAHBIMH PECYPCAMHU.

Ha pucynkax 27, 28 npuseaeHa kaptorpadudeckas v mudposas BU3yaau3anus pe3yIbTaToB YUCICH-
HOTO MOJCTHPOBAaHUS MUHAMUKH TNOKAa3aTesed «yIelbHas BOA0OOECICUCHHOCTD) M «BOXHBIM CTPECCH,
«THIPONIOTHUCCKUH prck B HaaeskHocTh» CBO B pa3zpese GacceHHOBO-OONACTHBIX CETMCHTOB HA VPOBHH
2020, 2030, 2040 1 2050 rogoB 1pH peanTn3aniy KIFOUEBbIX MEPOTPHUATHH HHHOBAIIMOHHOH CTPaTEeruy.

Haner o0oOmmeHHbIe BOAOXO3AUCTBeHHbIC Xapakrepuctuku CBO bamkam-Anakonsckoro, Eprtuc-
ckoro u Ecunbsckoro Gaccetinos Ha yposau 2020, 2030, 2040 u 2050 roaoB ¢ y4eTOM PEATH3AINH KITHO-
YEBBIX MEPONPUATHH HHHOBALIMOHHOU CTPATETUU.

BrinonHeHHBIME HUCCNICAOBAHMSAMH ODOCHOBAaHA BO3MOXKHOCTb COXPAHCHMS NPUPOIHO-XO3IHCT-
BEHHOT'O KOMITIeKca o3epa bamkarm Ha 3KOIOrHYECKH MPHEMIEMOM YPOBHE ITyTEM COBEPIICHCTBOBAHU
MIPaBHII MEXrocyJapcTseHHOro aeneHusa croka pexu Mme mexay KHP u PK ma npmammmax «ycroi-
YHBOCTH» H «CIPABEIIUBOCTHY MEKAYHAPOJHOTO BOJHOTO MPaBa, a TAKXKE MYyTeM NepeOpOCKH CTOKa
pexu EpTHc B 3amagHyro 9acTh 03epa MPeoI0ICHHEM «asATry3CKOTO BOJOPAACIA).

[Tokazana BomoxossiicTBeHHas S(PPEKTUBHOCTE MEKOACCEHHOBOrO MNEPEPACHIPEICICHHS BOJHBIX
pecypcos p. EpTic B yCIOBHAX KIHMAaTHYECKH OOVCIIOBICHHOTO CHMMKCHHS MECTHOTO CTOKA U aHTPO-
MOTEHHOTO COKPAIEHHS TPAaHCTPAHUYHOTO CTOKA IYyTEM COOPYKEHHSA [paHCKa3axCTaHCKOrO KaHaa.
ObocHoBaHa HEOOXOAMMOCTh MEPBOOUCPECIHOTO COOPYIKCHHS «acTaHnHCKoW BeTkm» TKK mng moBbi-
LICHUS BOJOOOCCIICUCHHOCTH CTOJUIIBI PECITyOHUKH — . ACTaHBI,

[Toxazana uenecooOpa3HOCTh B3AaMMOBBITOAHOIO HCIIONIB30BAHHS CTOKA POCCHICKHX pek mo Bepxae-
KatyHckoMy HampaBiICHHIO Ha OCHOBE TYHHENIBHOTO W HACOCHOTO MNPeoAoncHus «Apryr-bBykreipmun-
CKOTO BOJOpa3Jenay, KOMIICHCHPYOIETo cokpamenue croka Kapa Epruc ¢ Teppuropnn KHP.

3aknrouenne. OCYIICCTBICHUE CTPATETHUECKUX MEPONPUATHH MO BOAOOOECIICUCHUIO 0acCEHHOBBIX
MPUPOIHO-XO3IUCTBEHHBIX cucTeM Kazaxcrana tpeOyeT MIUTEIBHOTO BPEMCHH: NPOCKTHPOBAHUE,
CTPOUTEIIBCTBO M BBOJ CHCTEMOOOPA3YIONINX OOBEKTOB B JKCIUTyaTaluio 3aHuMaror 1o 10-15 ger. Ito
03HAYaCT, UYTO HAYYHOC ODCCICUCHHE CTPATCIHUYCCKHX MEPOIPHATHH JODKHO HAYHMHATBCSA € OONBINOH
3abIaroBpeMEHHOCTRIO (Topsaka 25 net). UrHoprupoBaHue 3TOr0 MPHHLMITHAIBHOTO MOJOKCHHS MOXKCET
MIPUBECTH K KPYIHBIM TpOcYeTaM B pPasBUTHM HalmoHaIpHOTO BOAOXO3AHCTBEHHOTO KOMILIEKCA C
TSDKETBIMA SKOHOMHYCCKUMU VIIepOaMy U HEIOMYCTHMBIMH HapyLICHUSIMHU MPUPOIHOH cpenrl. B ceete
H3T0KEHHOTO MPOOJIEMBI CTPATErHIYCCKOTO IIAHUPOBAHMS BOJOOOCCIICUCHUS NPUPOIHO-X03IHCTBEHHBIX
CHCTEM MPHOOPETAIOT BaKHEHINEE COLMUAIBHO-3KOHOMHUYECKOE M 3KOJOTHYCCKOC 3HAUCHHE, SBISACH
OHUM M3 OCHOBHBIX YCIIOBHH BHITOTHEHNA noctasieHHOH [Ipesnaenrom PK 3agaun: «K 2050 roay pa3 u
HaBCEra penTh npodaemy BomoobecneucHus Kasaxcranay.

IToryueHHBIE PE3YIABTATEI MOYKHO HICTIONIB30BATH!

—IpH pa3padOTKE HOBBIX CTAHAAPTOB BBHIMOTHCHUS (yHIaMEeHTATbHBIX M npukiagaeix HUP,
VCTaHABJIUBAOIIUX 0oOmue TpeOOBaHMSA K METOJAAaM CTPATETHUECKOTO IUIAHHPOBAHHUS BOZHOTO CEKTOpa
SKOHOMHMKH, B TOM uHcie K paspadorke cxeM KHMOBP Ha ocHOBE TEXHOIOTHH UMHTAMOHHOTO MaTeMa-
THYCCKOTO (KOMITBEOTEPHOT0) MOJACTHPOBAHUS CIOXKHBIX CHCTEM;

— npu BeIpaboTke nosunui PK B Bonpocax MeXrocy1apCTBEHHOTO BOAOACICHHUS B TPAHCTPAHUYHBIX
GacceitHax ¢ conpenenbHeIMU ctpaHamu: Kutaem, Poccuneit. Vabekuctanom KeIpreizcraHOM, VUHTHIBAIO-
mux uHTepechl Kazaxcrana: ero reorpaduieckoe moaoKeHne, 0COOCHHOCTH COLMATbHO-3KOHOMUYICCKOTO
Pa3BHUTHA B SKOIOTHIECKOTO COCTOSHUS.
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AHHOTaums. Makanaga «2050 Xbinbl Ke3eHiHe AeiliH KasakcTaH Pecny6/mMKacbiH TepakTbl CYMeH KamTaMma-
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SUSTAINABLE WATER SUPPLY STRATEGY OF KAZAKHSTAN FOR THE PERIOD UP TO 2050
Abstract. The article presents the results of the research work "Water security of the Republic of Kazakhstan -
sustainable water supply strategy”, for the period 2015-2017 years under the subprogram "Strategy of sustainable
water supply of the Republic of Kazakhstan for the period until 2050 year". Based on the general life safety theory,
developed the concept of water security, which formulates a vision of water deficit problem solution in Kazakhstan
and differs from the water security interpretation adopted in the world practice as characteristics of interstate water
relations. Developed simulation model for the analysis and forecasting of water supply scenarios for natural-
economic systems, with the identification of water deficits and excess at the required development stages as the basis
of balancing measures. An innovative strategy for the development of the national water management complex was
developed, for substantiating the fundamental long-term solutions in response to the complex and water resources use in
the "General Scheme "that are not considered in the climate and transboundary water threats ofthe Republic of Kazakhstan.
Keywords: national water economic complex, imitation modeling, scenario, water safety, Transkazakhstan
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MPOBEJEHUE MNECKOYKPENMUTEJBHBIX MEPOITPUSITUI
IHPU CTPOUTEJIBCTBE ABTOMOBWJIBHbBIX TOPOT
B YCJIOBUSAX ITYCTBIHU KAPAKYM

Annoramus. B Typkvmerncrane B pamkax [Tocranosnenms [Ipesuaenata Typkmenucrana I'ypbanryisr bepasi-
MyxamenoBa «O CTPOHUTEIBCTBE H PEKOHCTPYKIMH aBTOMOOHIBHBIX J0POT B TyprMeHucTane» ot 21 mas 2007 roxa
JUTS 3aKPEIUICHIS TIOABHYKHBIX TIECKOB OBLITH MTPOBEICHBI KOMIUICKCHBIC HAYIHBIC UCCICIOBAHUS BIOJIb TPACCHI ABTO-
MOOHIIBHBIX JOPOT, B TOM YHCJIE H aBTOMOOMIbHOU moporu Amxadax — Jlamory3. PekoMeHIOBaHBI M HCTIOIB30BAHbBI
Hamnbomee 3(P(EKTHBHBIE METOABI IECKOYKPETUTEIbHBIX MEPOTIPHATHH 11 YCIOoBUH LIEHTpaIbHBIX B 3ayHIY3CKHX
Kapakymos. [IpennoskeHbl pa3IiMyIHbIC COYCTAHUS THUIIOB MEXaHHUYCCKUX 3aIIUT B KOMIUICKCE C (DHTOMEIHOPALUCH,
TO €CTh C OAHOBPEMECHHBIM IOCEBOM H MOCAAKOHN pacTeHHU-TIeCKOyKpenmuTened. Ha HEKOTOpBIX ydacTKax AOPOTH
OBLTO PEKOMEHIOBAHO HMCIOJIb30BATH TAKBIPHYIO TIMHY A 3aKPEIUICHIS Pa3ayBacMBIX (B TOM UHCIC U CILIAHHPO-
BaHHBIX) NIECYAHBIX MOBEPXHOCTEH. BCe mepedncieHHbIe METOABI IIO3BOIMIN CYIIECTBEHHO CHU3UTh BOSHUKHOBCHHC
IS IAMHOHHABIX MPOLUCCCOB B0 ABTOMOOMIEHOH A0poTH Amxabanx — Jlamorys.

KimoueBpie ci0Ba: IeCHaHBIE 3aHOCHI, NECKO3AIIMTHBIC MEPONPHATHS, PAacTCHUs-NIECKOykpemurenn, Kapa-

KYMBL

B pamxax Ilocranoeiaenus Ilpesmaenta Typkmenncrana ['ypbanrymer bepaeiMyxammenosa B
KOPOTKHH CPOK OBLITH MPOBEACHBI KOMILICKCHBIC HAYYHBIC HCCICIOBAHUS BIOIb TPACCH ABTOMOOUIBHBIX
nopor Typxmenbamm — @apab n Amxabax — Jamorys ams npoBeACHUS ECKOYKPEITUTEIBHBIX MEPOTPH-
THH, Tak KaK HEIOCTATOYHBIH VYET M HEJOOLCHKA MPHPOIHON CTPYKTYPHl MYCTHIHHBIX JaHAMA(TOB
MOTYT MPUBECTH K BO3HHKHOBCHHIO AKTHBHBIX MECUaHBIX 3aHOCOB. OCHOBHOH IeTbI0 Hamieh padoThI
ObL10:

MPOBCICHUC KOMIUICKCHBIX HCCICIOBAHUM JTaHAMA(QTHO-3KOIOTHYCCKUX VYCIOBUH BIOIb TPacc
ABTOMOOHIBHBIX AOPOT CO CTPOTHM VIETOM 0OBEMOB IIIAHHPOBOYHBIX paboT Ha MECUaHOM pelbede;

paspaboTKa MPOTHOBHBIX AAHHBIX BETPOBOrO PEXKHUMa HCCICIYEMOH TEPPHTOPHUHM U TOACYCT BO3-
MOKHBIX 00BEMOB MIEPEHOCA MIECKA B TCUCHHE IO,

paspaboTka KOHKPETHEIX HAYYHO OOOCHOBAHHBIX MPHPOAOOXPAHHBIX PEKOMECHIALMH W MCETOAOB
3alAT OT ACQIIIHOHHBIX IPOLECCOB MO KAKIOMY OTACIBHOMY VYACTKY aBTOMOOHIBHBIX JOPOT.

B nenax 3¢pexTHBHOrO BEIMTOTHEHUS 3TOH paboTh OblIa MPHUMEHEHA YCOBEPLICHCTBOBAHHAS METO-
JOJIOTHS Hay4HO-uccneaosareabckux padot (HUP) mposeneHus meckoyKpemUTEIbHEIX MEPONPUATHI TPH
CTPOHTEIILCTBE JTMHCHHBIX HHXKCHEPHBIX 0OBEKTOB B IYCTRIHHBIX YCIOBUAX TypkMeHncTana. Kpome Toro,
VUUTHIBAIOCH BIWSHHUE M3MCHCHUS KJIMMATa, YTO 3aMETHO YCHIWIO WHTCHCHBHOCTH ONYCTHIHUBAHHS, B
TOM 4HCIe U ACGIIIHOHHBIX NPOLIECCOB, MPHU KOTOPBIX 00Pa3yrOTCs TEXHOTCHHBIC 3070BEIE (opmsl [7].
Hna Sonee aeTamsHOTO U 0OOBEKTUBHOTO aHaim3a Beck 00beM HUP ObL pazneneH Ha mocie10BaTeIbHO U
JIOTUYCCKH CBSA3aHHBIX MEXKIY cCOOOH MATh OCHOBHBIX 3TANoB. B kxauecTse mpuMepa Mbl OCTAHOBHIIUCH HA
pa3paboTKe PCKOMEHIAIMI A1 aBTOMOOUIBHOM Aoporu Arixaban — Jlamorys.

Ha mepeoMm sTame Obln mpoOBEOEH KOMILICKCHBIH KaMepalbHbIH aHanu3 ACQIALHOHHBIX VCIOBHN
BIOJb aBTOMOOHIBHOM AOPOTH, KOTOpas MepecekacTt uccneayemyro teppuroputo Kapakymos ¢ rora Ha
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CeBep, a ee AJiMHa cocTasnseT okono 670 kM. Kpome Toro, o6paboTaHbl MHOrO/IETHWE faHHbIe MO BeTpy
(10 net) no meTeocTaHUMAM: «BboKypfak», «Kappblkynb», «[aworys», «EpbeHT», «[apsaza» n «Lllax-
CEHeM», KOTOpble HaxX0AATCA HeMoCpeACTBEHHO MO Tpacce Joporu. MNpoBefeH aHann3 BETPOBOI0O PeXxnmva,
COCTaB/IeHbl rpaguky Tenaoro U XoN04HOro BETPOBLIX CE30HOB, pa3paboTaHbl MPOrHO3HbIE AaHHble
BO3MOXHOro 06beMa nepeHoca fnecka no OCHOBHbLIM HanpasneHWsM rocrnoAcTBYHOLUX BETPOB B M3IM B
rof, KOTopble MOTYT BO3HUKHYTb NPV HUBENMPOBKE NecyaHoro penseda [3, 4].

BTopoil aTan oxBaTW/ MOMAHbIA LUKA NOMEBbIX PaboT, KOTOPbIA COCTaBU/I ABYXMECSAYHbIA Mepuoa,.
OnpefeneHbl CKOPOCTU BO3MOXHOMO NepeaBudKeHns 6apxaHoB (MyTeM YCTaHOBKW PEMepoB C 3anuchbio B
XXYpHane HabnogeHuiA MecTa 1 JaTbl YCTAHOBKM penepa W BbICOTbl 6apxaHa). bonee Toro, 6bInn npoBe-
JeHbl Mpotn/bHbIe U M1aHOBbIE CLEMKM MO OCHOBHbLIM 3/1EMEHTaM 30/10BOr0 pesibedpa BAOMb TPacChbl
foporu. Tam e oTéupanncb 06pasLbl Necka 419 MeEXaHUYECKOro aHanusa ¢ Lefiblo onpejeneHns rocrnoj-
CTBYIOLLEN (hpakumm, CTEMEHN OKaTaHHOCTU U KPYMHOCTU NecyaHbIX 3epeH. Kpome TOro, MMeHHO B Mose-
BOM nepuof cobpaHbl Martepuasbl N0 UHXeHepPHO-reomMopdonornyeckomy 060CHOBAHWMIO MPOBeLeHUS
NecKOYKpenuTe/bHbIX paborT.

PacCcMOTPUM KOHKPETHbIE WHXEHEPHO-TeoMOpPoOrMYeckne YC0BUS YYaCTKOB aBTOMOGWU/LHON
[loporu, Kotopas nepecekaeT AXanckuid n [alorysckuii BenasTbl.

B 10XXHOM 1 LeHTpanbHOM YacTh LleHTpanbHbIX KapakyMoB, rae npoxXoauT Tpacca aBTOMOOWLHOA
goporn Auwxabag - [aworys, BCTpeyaroTca pasHoo6pasHble POPMbI 30710BOr0 penbeda. Hanbonee Tu-
NMAYHBIMKU A8 palioHa UCCNefoBaHUI SBAAIOTCA TPAAOBble, PAAOBO-OYrpuUcCTble, rPALOBO-AYEUCTbIE,
byrpucTtble, A4encTble, HapxaHHbIe NECKU, a TakKXKe TaKblpbl, COMOHYAKM U UX KOMM/EKCHI.

OpfHa 13 OCHOBHbIX (hopM penbeda - rpsoBble MECKW, 3aHUMAaloLMe 3HaUYUTE/IbHbIe MaoWagn no
Tpacce aBTOMOGUILHOW foporu. MpOTAXEHHOCTL Hambonee KPYMHbIX rpsg gocturaet 8-10 kKM npu ux
MaKCUManbHOW OTHOCUTeNbHOW BbicoTe 10-20 M 1 wupunHe 500-600 M. LLnpuHa MeXrpsgoBbIX MOHU-
XXEHWUI Konebnetcs B npefenax LeCATKOB W MepBbIX COTEH METPOB, MHOrAa A0 2-3 KM, a UX AHWLA He-
PeAKO 3aHATbI 06LUMPHBIMW TaKbIpamMu.

Mo BbICOTe rpAAOBbIe MECKU AeNATCs Ha Menkorpsgosble (40 3 M), cpeAHerpagosble (4o 6 m), Kpyn-
HorpsigoBble (40 8 M) 1 Bbicokorpsigosble (40 10 M n 60nee). BcTpeyvaloTca Takke LUMPOKME M Becbma
NPoTSXKeHHble necyaHble rpsagbl (20-30 km). OyeHb Menkue, Tak Ha3blBaeMble NEPUCTble NecyaHble rps-
[bl PasBUTbI Ha BCel TeppuTOpuM. 3TV TPAdbl MMEIOT, Kak Npasunio, He6oMbLIYI0 NPOTSXKEHHOCTL (g0 1-
5 KM) 1 He3HaunTe/lbHble OTHOCUTE/IbHbIE BbICOTbI MOpsAAKa 2-3 M. [1ns HUX XapaKTepPHO IMHEHOE, 4acTo
B3aUMHO NapannesisHoe pacnosioxeHue [2].

ps0BO-6YrpUCTbIE MECKM TaKXKe LUMPOKO NpeAcTaBfieHbl B paiioHe uccnefoBaHuid. B 3Tom komn-
nekce GYrpucTble Neckn ABNSIOTCA OCNOXHAWMMU popmMaMu penbeda. Byrpbl NpuypoyeHbl rnasHbIM
06pa3oM K NoaoruM BOCTOUHbLIM CK/IOHAM U MEXTPALOBbIM MOHMXEHUAM U ABAAIOTCSA MO OTHOLLEHUIO K
rpsgam BTOpUYHbIMU 06pa3oBaHMsaMU. OTHOCUTENbHAsA BbicoTa 6yrpoB Konebnercs ot 1-2 go 3-4 m, a
rpsgbl UMEKT BbICOTY 6-12 M. B uUenom rpsagoBo-6yrpuctble necku XOpoLIO 3aKperneHbl pacTUTeslb-
HOCTbIO.

OC06eHHOCTb IpsA0BO-AYEUCTLIX MECKOB 3aKNH0YaeTCs B LUMPOKOM COYETaHUW SYEUCTbIX (OpM C
OTAeNlbHbIMUW FPsfaMu, OPUEHTUPOBAHHBIMW NMOYTWU MEPUANOHABLHO C CEBEPA Ha Hr, & MecTaMu C CeBepo-
BOCTOKA Ha toro-zanaf. 'paHuubl, pasfensiolime ayenctble Necku n rpafosble, He YeTKue. [nuHa rpsg
focTturaet 7-8 Km, BbicoTa - 0T 5-7 g0 20 m, a wupnHa - 120-280 m.

MoaBMXHbIE U NONYNOABMXKHbIE HapXaHHbIe MECKW HA TEPPUTOPMM pasMeLLeHbl HepaBHOMEPHO. OHM
BCTpeYalTCs HebGOMbLUNMU MNATHAMWU U KPYMHbLIMWU MaccrBaMmu. MOLLHOCTbL 30/10BOI TO/LWM, He NoaBep-
raroLieiics NOCTOAHHOMY BO3EACTBUID aHTPOMOreHHOro hakTopa, AocTUraeT 5-7 M.

Hanbonee KpynHble mMacCuBbl 6apxaHHbIX MECKOB BCTPEYalOTCA BOKPYr KOMNOALUEB U TaKbIpOB, KO-
TOpble KPYIAOroAMYHO WCNOMb3YITCA A5 BOAOMOA WM 3aHMMAalT NoWaan [0 HECKONbKUX COTeH
rektapoB. MoLWHOCTb 30/10BOW TONWM yBennumeaeTcs go 10-15 m n mectamm go 20-30 m.

BapxaHHble Necku NoapasfenstoTcs Ha HECKOSbKO (JOpM: OAUHOYHbIE 6apxaHbl, 6apXaHHble Lenw,
H6apxaHHble nons, 6apxaHHble rpsagbl. Ha NoBepXHOCTM BCex MOABWMXHbLIX NECKOB 06pa3yeTcs BETPOBas
psibb, BCerga nepneHanKynspHas HanpaBneHuo AeicTBYOLWMX BETPOB. OpUeHTUPOBKa 6apxaHHbIX Lenel
B LleHTpanbHbiX Kapakymax noutu Be3ge MepuanvoHanbHas. MecTamu OHW OTK/IOHAKTCA Ha 3anafj u
BOCTOK Ha 5-20°. Mx o6uias Mol HOCTb Konebnetcs ot 140 30 m. LLnpuHa uenein Bapbmpyet ot 10-15 go
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200-300 m. JlnmHa 1ETICH MOMKET MOCTHTATh HECCKOMBKHX KHJIOMCETPOB. PacCTOSHHEC MEXKIY UCTISIMH
MEHSETCS B 3aBUCUMOCTH OT MOLIHOCTH ITOJBIDKHOTO CYOCTparTa B MpeAeiax ACCATKOB METPOB [6].

[ecku, pacnonoxennrie Mexay Epbentom u Jlapsazoii, 0UeHb CXO0KH MO0 MOPGOIOTHH ¢ HPECABIAY-
MM PaHOHOM, MOTOMY YTO MMCIOT CAMHBIM TCHE3UC U MOXO0XKUE VCIOBHS (POPMHPOBAHUS. 31€Ch BbIIC-
JSFOTCS CICAYIOIIUE THIBL penbeda; TPsAIoBbIH, SUCHCTIH U UX KOMIUICKCH, a Takke OapXaHHBIC MECKU
BOKPYT HACEJIEHHBIX IIYHKTOB.

bapxanHple meckHm pacmpeiengroTcs MO TEPPUTOPUHM Kpaiine HepasHoMmepHO. OHH pa3OpocaHsl
HEOOBIIMMHY TIATHAMH U KPYITHBIMH MaccuBaMu. HanGosee KpyIHbIE MAcCHBBI PacIoiararoTcs BOKPYT
HACEICHHBIX IyHKTOB W Komoxues. [lmomanyn MOABMKHBIX TECKOB JOCTHTAIOT HECKOIBKHX AECATKOB
reKkTapoB. MOITHOCTE 30I0BHX MECKOB CocTaBIacT A0 10—15 m.

I'psimoBeiii penped mpeacTaBICH KPYIMHOTPSAAOBBIMH H KPYITHOTPAAOBO-KOTTOBUHHBIMH IECKAMHU.
OHH OpHCHTHPOBAHBI B OCHOBHOM € CEBEPO-BOCTOKA Ha roro-zaman. CeBepo-3amaiHble CKIOHBI UX IO-
JOTHE, PacuICHCHHBIE S3BaMH BBIIYBAHMS, FOTO-BOCTOYHBIC CKJIOHBI KPYTHIE, XOPOIIO 3aJCPHOBAHEIL.
Bepuunst rpsaosoro penbeda obapxaHeHbl. MeKrpsaa0BbIe TOHIKECHHS XOPOIIO 3aJCPHOBAHBI.

SAuencTtsiii penbed Tarke GOPMUPYETCS MEIKUMU U cpeaHuMH suesvu. JuameTp saeit ot 60 o 100 m.
WNHorma Bcrpeuarotrcss HeOompmmue TakbIpbl. MIX 0COGEHHOCTBIO SIBISCTCSA Manas MOINHOCTH S0JIO0BOTO
HaHoca. Kpome Toro, Bcrpewarorest couetanus o00HX THIOB penbeda — SHUSHCTOrO U IPSAAOBOrO € mpe-
o0nagaHueM BTOPOTO THIIA.

I'psaa0BO-UCHUCTRIH KOMILICKC SBSCTCS COUYCTAHHEM TPIJOBOTO H SYCHCTOTO penbeda. 3Iech TOKE
BBILAC/ISIOTCS MEJIKOTPSIOBO-MEIKOSUCHUCThIC TIeCKH. [uametp stueit — menee 50 M, rmyOuna —Gosiee 2 M, a
mupuHa niepeMerdek Mexay HumH gocturaet 100-150 M. IToBcemecTHO BCTpedaroTCs aCHMMETPUIHBIC
IPAABI, IMEIOIHE MEPHANOHATBHYIO OPHCHTHPOBAHHOCTD.

B cpeaHerpanoBo-CpeIHCAUCHUCTHIX Teckax auamerp suck gocturact 100 m. Suem HECKONBKO
BBITSIHYTHl B CCBCPO-3allalHOM HAIpaBiIcHUH. Bricota rpsa xo 15 M, BepmmHbl obapxaHeHsl. B moHu-
JKCHUSAX UAYT CHIIBHBIE MPOLIECCHI AC(amm.

B mporecce crpouTenscTBA BCE CYIISCTBYIOMIME BHIBL pebedha mpeoOpasyroTcs B TCXHOTCHHBIH
pemsed. TexnoreHHbIH penbed NMPEHMYLMIECTBEHHO BBIPOBHCHHBIH, CIETKA MOJOTOBOMHUCTBIA 33 CUCT
yrayOneHnd (MecTa BBIIYBaHWH) W NECUaHBIX IUTAICH (Mecta akkymyssuui). Mverorcsa peakue oxu-
HOYHbIC OapXaHkbl, KaK MPaBIIo, 00Pa30BAHHBIC U3 IECUYAHBIX OTBAJIOB.

TexHoreHHbIH penbed B BUAC MOPH3OHTATBHBEIX IUIOMALOK, CO3AAHHBIX MYTEM ITAHHPOBKH HUCXOJ-
HOT'O 30JI0BOTO penbeda mo cpegHeMy npodiTio, MoA BO3ACHCTBUEM S0I0BBIX MPOLIECCOB HAYMHACT BUAO-
mMeHATEC [1]. B Hem BeIpaOaThIBArOTCS KOTIOBUHBI, MOHIKCHUS, (OPMHPYIOTCS Oyrphl U aaxe Gap-
xanpl. [Ipy 3TOM MOPOMCXOTUT BOCCTAHOBICHUE peibeda, HO B OrONCHHOM BapHAHTE. TaM, TAC JO
IUTAHUPOBKH ObLIa TPsiaa uiu Oyrop, oOpasyercs mojokuTeapHas dopma peaseda B BUAC OapxaHa WIH
BaNa, a TaM, TA¢ OblIa KOTJIOBHHA HIIM MEKIPIIOBOE MOHIKCHHE, — KOTIOBUHB WIIN JTOKOHHBL. Takum
00pa3oM MPHBOAMTCS B PAaBHOBECHE CHUCTEMA HCXOJHOTO PBHIXJIONECUYAHOTO TPYHTA M PEKHMA BETPOB,
CIIOKMBINETOCS Ha JAHHOH TEPPUTOPHH.

Hacrimu B MEXrpsqoBbIX MOHMKCHHSX BBIAYBAKOTCS, BCC TPAHIICH W KOTIOBHHBI 3aCHINAIOTCS, TO
ectb cOPMHUPOBABIIAICA M He3aHUKCHPOBAHHAS TMOBEPXHOCTh TEXHOTCHHOrO penbeda MoaBepractcs
pa3ayBaHUIO U BRIAYBAHUIO MTECKA.

[Tecuanrle 3aHOCHI Ha aBTOMOOWJIBHEIX JOPOraxX VCIOBHO MOXKHO TMOJPA3ACIHTh HA S3BIKOBBIC,
CIUTOLIHBIC U WX coueTaHus (pucyHok 1). Kpome Toro, B mepwox CTPOUTEIBCTBA M PECKOHCTPYKIUH
ABTOMOOHIBHBIX JOPOT MPOUCXOIUT HHTCHCHBHOC PAa3AyBaHHUE HACHIIH U JOPOKHOTO MOIOTHA, OCOOCHHO
Ha MaccHuBax GapXaHHbBIX NICCKOB.

MEI pexkOMEHJOBATH B KadeCTBE 3AIUTHBIX METOMOB HCIIOJIB30BATH PA3IHUYHBIC COUETAHHS THIIOB
MEXaHMYICCKUX 3AIIAT B KOMIUICKCE ¢ MOCEBOM M MOCAAKON pacTeHUH-mecKoykpenuteneh. OQaHako mo-
JOOHBIC 3aI0UTHl PACCMATPUBAIOTCS KaK BPEMEHHBIC (CPOK 2—3 T0Ja), MO3TOMY PEKOMEHAVIOTCS TOJIBKO B
KOMILICKcE ¢ (uToMenuopaurei. s yka3aHHBIX 1ele OOBIMHO HCHONB3VIOTCS KJICTOUYHBIC H MHOTO-
PAIHBIC TONYCKPBITEIC MEXaHHICCKHE 3aIUThl. KneTouHble 3aIuThl HAa yYacTKaX aBTOMOOWIBHON JOPOTH
baxaprox—/[apsa3za ObLTH IPUMEHEHBI TOJIBKO Ha OapXaHHBIX MECKAX, TO €CTh 3aKPEIUIIINCh UX CKIOHBI
1o eepuuH. [lupuna 3akpenmnaemoit 30ub1 konedanace ot 10 o 500 M ¢ HaBETPEHHOH CTOPOHBI H BABOE
MEHBIIE — C TIOABETPEHHON. B MEKKIIETOUHOE MPOCTPAHCTBO CIEAYET AOMOJHHUTEIBHO 3aCHINATh TIMHY
(TommuuHa cnos 2-3 cM). PazMepr! k1eTOK B 3aBUCHMOCTH OT BETPOBOro pexxnMa Ovlnu 2x2 M. Paccrosaue
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PucyHoK 1- £A3bIKOBbIe NnecyaHble 3aHOChI Ha aBTOMOOW/LHON aopore

MeXAy PSAOBbIMU 3alimMTamy (U3 Kambllla) BblGMpannMch B 3aBUCUMOCTU OT CKOPOCTU BETpa U KPYTU3HbI
CKMOHOB GapxaHoB. TaK, NPV CKOPOCTW BeTpa, He MnpeBblllatolleid 17-20 M/c, N KPyTU3He CK/IOHOB 5,
10, 15° Ha HaBeTPEeHHbIX CK/OHAX paccTosHue 6GyaeT COOTBETCTBEHHO cocTaBnAaTb 4, 3 M 2 M. Ecnau
CKOpOCTb BeTpa Npu COOTBETCTBYHOLLMX YCNOBUAX NpeBbiaeT 20 M/c, TO pacCcTosHME AOMKHO COCTaBUTb
3, 21 1 M. B KoHUe saHBaps Obinn NpoBeAeHbl NOCEB WM MOCafKa pacTeHUN-NEeCKOYKpenuTeneit, Tak Kak
K 3TOMYy BpeMeHW GapxaHbl NpUoGpenn ycTOWUMBLIA NPOGUIL M B MECKe HAKOMWNOCh AOCTaTOYHOE
KO/INYECTBO BNarn Ans npopacTaHna caxeHues [5].

YuuTbiBas noctynatensHo-KonebatesibHoe ABMKeHWe BapXaHHbIX ()OpM MO Tpacce aBTOMOOGWUNLHOL
foporn baxappok-[lapBasa, Mbl PeKOMEHAOBanM OT BepluMHbl (hopM U aanee (6apxaHbl, KOTOPble He
NPUMbIKaKOT HENOCPEACTBEHHO K OCW [0POrM) YCTaHaB/IMBATb NONYCKPbLITbIE MEXaHWYecKue 3aWwuTbl, TO
ecTb psAgbl M3 Kambliwa. OHW npeacTaBnsan coboi cucTemy W3 napannefbHbIX psfoB C PacCTOAHWEM
Mexay HuUMu 2 M. BblbpaHHble 3awuTbl Haunbonee yao6HbI B MecTax, r4e elle coxpaHunacb MecTHas
pacTUTeNbHOCTb, TaK Kak NOCafKa HOBbIX PacTeHMIl MeXay psgamu, 6amke K HaBETPEHHOW CTOPOHe,
MPUBELET K MOSIHOMY MPEKPaLLeHNI0 BbIHOCA M NepeHoca necka.

Ha 6apxaHHbIX Meckax Mbl He peKOMeHJO0BanWu pacrofiaratb y4acTKW aBTOLOPOrM B MOHMXEHUAX
Mexay 6apxaHHbIMU Lenamu. Tak Kak npu MAaHUPOBKE OHW COXPaHAOT TEHAEHLMIO K BOCCTAHOBNEHUIO
nepBOHaYasbHON (HOPMbl U BbICOTLI, TO 3TO HeMWHYeMO MNpuBeAeT K 3acbiNaHuio goporu. Hawbonee
ONTUMa/IbHbI/ BapWaHT - MO BO3MOXHOCTW COXPaHWTb BbICOKOE MOJSIOXKEHME aBTOLOPOrM, a B page cny-
YyaeB ee Clie[yeT ycTpanBaTb Ha OLHOM YPOBHE C 30/10BbIMU (DOPMaMmM OKpy>Karolero penbeda. OfHako
eC/IM NecKn XopoLUo 3apocLune, Torfha aBTo4opPory MOXHO PacrnooXutb B MEXIPAL0BOM NOHKEHUN Be3
OnaceHns BO3HUKHOBEHMSA MecyYaHbIX 3aHOCOB. bblNo peKoMeHJ0BaHO yCTpamBaTb OTKOCHI foporu 1:5 nnn
1:4, HO He Kpy4ye 1:4. Ha ee oTKocax Heo6X04MMO MPOBECTW FAMHOBAHME MYTEM OTCbINKW FNUHbI CNOEM
3-5 cM c nocneayroLl MM OnpbicCKMBaHMeM Bogoin 1,5-2,0 n/m2. Onepauus onpbICKMBaHWSA Heobxoauma
4ns nNpefoTBPALLEHMSA BblAyBaHUA BETPOM CYXWMX MblIEBATbIX YACTWUL, FMUHbI 33 CYeT CO34aHUA Hepas-
[LyBaemoli Kopouku. lMpu 3akpenneHnyn OTKOCOB LOPOrU MOXHO MCMO0/b30BaTh MPU HEOBXOLMMOCTU M
0TpaboTaHHble MUHEpaNbHbIE Mac/a B KofnyecTse 2-3 /M2 B MecTax NpOrHo3MpyemMmoro UHTEHCUBHOIO
nepeHoca necka Hamu 6bl10 PEKOMEH0BAHO CO34aBaTb YCNOBUA AN 6e3aKKYyMYNALMOHHOIo nepeHoca
necka BETPOM Yepe3 aBTOMOGWNbHYIO [OpOry, TO ecTb 6e3 ero OT/IOKEeHUs Ha Mpoedxen yactn. Henb3a
YCTaHaB/MBaTb K/IETOUHbIE WAW PALOBblE MeXaHWYeCcKue 3aluuMTbl U3 Kambllla BMJIOTHYH K aBTOMO-
6unbHOI fopore. PaccTosHMe 3aluT OT OCU AOPOrM JO/MKHO ObiTh He MeHee 30-40 M, Tak Kak 6/1M3Koe
pacnosioXXeHne MexaHWYecKMX 3aliuT, KOTOpble ABMAAKOTCA MPEKPACHLIMW HAKOMUTENAMU MecKa, MOXeT
c0o34aTb Yrpo3y 3aHOCOB MEeCKOM Mpoe3Kei YacTu Loporu. bbino peKoMeHL0BaHO NOABUXHbIE 30/10Bble
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PucyHok 2 - MonHas 610KMPOBKA NOABUXHbIX 6apXaHOB KNeTOUHbIMY 3aliUTaMm

(hopMbl, PacnoOXeHHbIe BO/IM3U LOPOrK, MOHOCTLIO GNOKMPOBaTb METOAOM YCTaHOBKM KIETOUHBIX WK
PALOBLIX MEXaHUYECKUX 3allUT MO BCeW NoLasmn 30/10BbIX (OPM (PUCYHOK 2). Mpn 3TOM psafbl LOKHBI
ObITb 00513aTE/IbHO OPMEHTMPOBAHbI MEPMNEHANKYIAPHO K HAMpaB/ieHNO FOCMOACTBYOLUX BETPOB.

TaMm, rge No4YBeHHbIE U f1eCOpacTUTENbHbIE YCN0BUA 3aKPEnaeHUs pa3gyBaembiX BETPOM MecyaHblX
MOBEPXHOCTe Hanbonee 61aronpuATHLI, PEKOMEHAYEM MPUMEHUTb MeToAbl (UTOMENMopauun: MOACEB
CEMSIH UM MOCAAKY CaKeHLEB NCaMMOGNTOB - UMEHHO CaXKEHLIEB C XOPOLLO Pa3BUTOMN KOPHEBOI CUCTEMOIA.

Hanbonee nonoXutenbHOW CTOPOHOI (DUTOMENMOPaLMN ABNSETCA €6 KOMMIEKCHOCTb, TO eCTb OHa
MOXeT OblTb MNpoBefeHa OAHOBPEMEHHO, KOMOWHMPOBAHHO C APYTrUMW MeTOAaMW: MeXaHU4ecKMMu
3alimMTaMm, ChiMyuyumn 1 BSXKYLLUM MaTepranamu.

MpuxnBaeMoCTb pacTeHWid NeCKOYKpenuTesei Ha 3aKkpensieHHbIX yyacTKaX BO MHOrOM 3aBUCUT OT
MX BUAOBOr0 COCTaBa, CPOKa NOCafKW, KayecTBa MOCAfOYHOr0 MaTepuana U CTENeHW HapyLIeHHOCTU
NOBEPXHOCTU. Hawnydwas nNpuXMBaeMOCTb BbISB/IEHA MNPWU  WUCMNOMb30BAHUM YEPEHKOB U CesHLIEB
KaHgbIMa (60-80%), 4OCTAaTOUHO BbiCcOKas - Y cesHueB vepkesa (50-55%), a HauMmeHbLUas - y cakcayna
6enoro (30-35%). OnbiTaMK A0OKa3aHO, YTO Ha ydacTKaX, rae BbIHOC U aKKyMynsiuusi CBefeHbl K MUHM-
MyMmy, coxpaHseTcsd 90% BbICQXEHHbIX pacTeHW, a Ha He3aKpernfeHHbIX Y4YacTKax rmbenb pacTeHui
cocTtassifiet noutu 100%.

Mocagka NUCTBEHHbIX MOPOA Ha OKpavHe OpoLlUaeMblX 3eMefb U B MeCTax 6/AM3KOro 3aneraHus
TPYHTOBbIX BOZ 6yfeT cnoco6CTBOBATL CHUXKEHWIO YPOBHS FPYHTOBbIX BOf, a YCTaHOBKa MeXaHW4eCKnX
3alWT ¢ nocnefytowmuM NOCEBOM U MOCafKOM APeBECHO-KYCTapHUKOBLIX pacTeHWUiA NMpuBesyT K YMeHb-
LLEHNIO BETPOBOI 3p03MMN.

CneflyeT 3aMeTUTb, YTO yBe/IMYEHNE KYCTAPHUKOBOW PacTUTEIbHOCTU BAOb TPAcChl aBTOMOOMW/ILHO
[OpOry OKaXeT 6naronpuaTHOe BAWSHWE Ha yBenuueHue 6uopasHoobpasus. MpuBeseHHas yCOBEpPLUEH-
CTBOBaHHas METOA0N0rNA Hay4YHO-UCCNeAoBaTeIbCKMX paboT Mo3BOMMAA HaM B KOPOTKUE CPOKM
MPOBECTM MOSIHOE 06CNef0BaHNe aBTOMOGUNbHOI goporn Alixabaa-Kapakymbl-[aliorys u paspaboTaTb
KOHKpPEeTHble 1 3(h(eKTUBHbIE Mepbl AN KaKAOrN0 OTAEe/bHOro y4yacTka AOporvM Mo 3awuTte ee OT
necyaHblX 3aHOCOB U BblAyBaHWS (PUCYHOK 3).

AHann3 Hawmx nabopaTopHbIX OMbITOB MO B3aMMOAEWCTBMIO Mecka C TMHOW MOKa3blBaeT, 4TO
CYLLHOCTb WX CBfA3bIBaHWSI 3aKNH4YaeTCsd B 00pa30BaHMM Ha MOBEPXHOCTU NecKa FAMHUCTOW KOpKM,
MPOYHOCTL KOTOPOI 3aBUCWT OT CTEMEHW CLEM/IEHMSI MEXAY CO60M MAMHUCTBLIX YacTUL, C MOBEPXHOCTLIO
necka. MecTHasi F/iMHa € TakbIpOB Hanbonee ya06Ha Ansi 6POHNPOBaHMS (OTChIMKM) pa3ayBaemoli NoBepX-
HOCTK necka cnoem Ao 5 cMm. NMofo6HbI cnocob cnocobCcTBYET OCYLLECTBNEHUIO 6€3aKKYMYNSALMOHHOTIO
nepeHoca necka. Mo kKpasm «O6poHU» XenaTeNbHO YyCTpauBaTb «3aMOK» MyTeM 3a/IMBKN PUKCUPYIOLLEro
COCTaBa, YTO NPeAoXpaHseT Kpas «OpOHU» OT paspyLUeHNs.
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PucyHok 3 - lNMpopacTatoLas pacTUTENILHOCTb HA MEXaHNYECKMX 3aLmTax

Mbl NpeaioXMAN UCMOMb30BaTh TAKbIPHYIO TNIMHY U AN 3aKpenieHns pasfyBaembix (B TOM Yncie u
CMaHWMPOBaHHbIX) MecyaHblX NoBepxHOCTel. CyTb cnocoba 3akpensieHns 3aKnyvaeTcs B HabpOoCKe Cyxoi
TaKbIPHOW NWHbI CI0EM 2-3 CM C NOCNeAyHL MM ONpbICKMBaHUEM ee BoAoW 2,5-3,0 n/m2. Pacxog rnnHbI
npu cniowHom nokpbiTun - 200-300 m3 Ha 1 ra. Ecnv 3akpennsemas NoBepXHOCTb MMeeT BUA MOMOCHI
(Bgonb goporun) wnpuHoii 50 M, Torga npu TOM XXe pacxofde rNvHbl MOXHO 3akpenuTb 100 M, TO ecTb
OfMH NUKeT (C 06eMx CTOPOH A0porn).

Kpome Toro, NMHenHbIM 3KcnayaTalMoHHbIM yyacTkam (J19Y) 6b110 peKOMeHA0BaHO pa3paboTath U
OCYLLUECTBAATL TEKYLIMIA U KanuTanbHblIA PEMOHT KNETOYHbIX 3alWUT U NPOBOAUTL [OMOAHWUTENbHbINA
MoceB pacTeHWii MEeCKOYKpPenuTenei, Tak Kak Mpu CUbHOM MepeHOCe MecyaHoro mMartepuana mMexaHu-
YecKue KNIEeTKN MONHOCTBIO 3acbinatoTcs Yepes ABa rofa.

Mocne 3aBepLueHns paboT BbINU pa3paboTaHbl PpEKOMeHAALUN N0 CO34aHUID OXPaHHOW 30HbI U MPUH-
LMMoB ee (hYHKUMOHMPOBaHMS. B oxpaHHOW 30He 6bINN NOMHOCTLIO 3anpeLieHbl NacTbba CkoTa, CKOTO-
MPOroH, CTUXMIHAs e34a aBTOTPAHCMNOPTa, BbIpyOKa 1 BbIKOPYEBKA PaCTUTE/IbHOCTH, 3eM/ISiHbIE U MpoYmne
XO035IICTBEHHbIE PaboThl, He CBA3aHHbIE C 3KCNyaTauueid aBTOMOGUILHON JOPOrK, KOTOpble MOryT Cno-
CO6CTBOBATb BO3HWKHOBEHMIO U YCW/IEHMIO MECYaHbIX 3aHOCOB. B MecTax MecKOyKpenuTenbHbIX W 03e-
NeHUTeNbHbIX paboT 6blna 3anpeLleHa nopya HacaxXaeHUiA (ob6nambiBaHWe BETOK, CBasKa Mycopa, 3arpss-
HEHVe MOYBbI TOKCUYHbIMK BelecTBaMu U T.M.). CTporas oxpaHa fO/KHa cob6aoaaTbes B MOAOCe LIn-
pUHOW 00 250 M B 0asuce, Ky/nbTYpHOM fnaHawagTe n He MeHee 1000 m B necuaHOi nycTbiHe, No 06e
CTOPOHbI aBTOMOOMILHON foporn. Kpome TOro, Ha 3ak/ito4nTelbHOM aTane paboT 6blIvM NOArOTOBMAEHbI B
OKOHYaTeNbHOM BapuaHTe KapTbl MO MPOBeLEHUID NEeCKOYKpenuTenbHbIX paboT v BefOMOCTW MO BCel
[/IVHE PEKOHCTPYMpPYeMoil aBTOMOBMbHON foporn Aluxabas-KapakyMbl-aliorys.

Havnbonblwinii ahdekT 6bl1 NoAyyeH, Korga nepevyncrieHHble MeTofbl Oblav MPUMEHEHbI KOM6OU-
HWPOBaHHO, TO eCTb B COYETaHUW ApYr C ApyroM. Takum 06pa3oM, yaanocb 3HaYMTENbHO YMEHbLLUUTb
OMacHOCTb BO3HWKHOBEHWS Ae(hALMOHHO-aKKYMYNATUBHBIX MPOLLECCOB, a Ha OTAEeMbHbIX Yy4yacTKax
MOMIHOCTLIO OCTaHOBUTB [BMXXEHME 6apXaHOB Ha aBTOMOGWU/ILHYIO fopory Aluxabag-Jaliorys.
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T k.. ¥YITTHIK HHCTHTY THIHBIH KCTCKIII FRIIBIME KbI3METKepi (TYpiKMCHCTAH KOPIIAFaH OPTAHBI KOPFAY JKOHE JKEP
pecypcrapsl ¥ ITTHIK KOMUTCTIHIH 6T, 6CIMIIK YKAMBLUTFBICH KOHC KaHyapaap onemi, Amrxaban, TypikMeHCTaH)
°TF.K., FHAPOMETEPONOFHS KA(EIPACHIHBIH MECHFEPY IIiCi
(MarTsmvMry sl aTsiHIAFe TypKMEH MEMIICKETTIK YHUBEpCHTETI, Amxadan, TypikMeHCTaH)

KAPAKYM KYM/IAPBI 'KAFTAWBIHIA ABTOKOJIK ’KOJIAPBLIHEIH KYPLLILICHI KE3IH/IE
KYM TOKTATKBIII IC-IIAPAJIAP/IBI )KYPTI3Y

Annoramus. TypikmeHcranna em mpesuacHTi ['ypOanrymer BepapmvyxamemosteH 21-mi MaMeipasy, 2007
SKeITBI No 8626 « TypikKMEHCTaHAA AaBTOKOJIK XKOIAPHIH KYPY JKOHE KAJNIBIHA KENTIPY» KayJIbICHl MICHOEPIHAC KO3-
FaTIMaJbl KyMAapas! OEKITY YIIiH aBTOK6IIK MOJAAPhI TPACCACHl TOHIPEFiHAE, COHBIMEH KaTap Amxabax — Jlamory3
ABTOKOIIIK >KOIIBIHA KEIICH Il FRUTBIMHU 3epTTEYIep KYPrizinail. OprambIk xkoHe YHry3 anasl KapakyMsl skaFgadmapsl
YIIiH KYM TOKTaTKBIII iC-IMapamapaslH aHPBIKIIA THIMAL OAICTSPl YCHIHBLIABI JKOHE Maimaaanbuiabl. KOsl KyMIbI
KYPTIKTEpACH KOPFaybIH KEJIeCl 9miCTepl YChIHBIUIABL (DPHTOMEIHOPALMS KEIICHI 0ap MEXaHHKAIBIK KOPFay Typie-
PiHIH OpTYpII YHIECiMIepi, SIFHI KYM HBIFANTKBIII ociMIikTepal Oip yakeiTTa ery mapanapsl. OaaH 6acka, KOJIBIH
KCHOIp YYaCKCICPiHAC TAKBIPIBI OANMIBIKTHI JKCJNCTKIM (COHAAW-aK JKOCTAPJIAHFAH) KYMABI OCTKEHaepai OCkiTy
YIIiH maiiajgaHy YCBIHBUFAH. BapribIk skoFapeiga aiTbumaH omictep Amxaban — Jlamory3 aBTOKONIK >KOIAAPHI
TPAaccachl TOHIPEFiHAE ACQITHISUIIBIK YPIICTEPAIH TYbIHAAY bIH aHTAPIBIKTal TOMEHICTYFE MYMKIHIIK Oepi.

Tyiiin ce3aep: KyMIpI KypTenep, KyM KOPFaFblll iC-IIapanap, KyM HbIFAHTKbII eciMAikTep, Kapakym.

S. K. Veisov', G. O. Hamrayev’
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of State Committee for environment protection and land resources of Turkmenistan, Ashgabat, Turkmenistan)
*Candidate of geographical sciences, head of a chair of hydrometeorology
(Turkmen State University named after Magtymguly, Ashgabat, Turkmenistan)

SAND CONSOLIDATION MEASURES BY THE BUILDING OF HIGHWAYS
IN CONDITIONS OF KARAKUM DESERT

Abstract. In Turkmenistan, within the framework of President Gurbanguly Berdimuhamedov Resolution "On
Building and Reconstruction of Highways in Turkmenistan" dated May 21, 2007, No. 8626, comprehensive research
was carried out along the motorway route, including the highway Ashgabat — Dashoguz to fix mobile sands. The
most effective methods of sand consolidation measures were recommended and used for the conditions of the Central
and Zaunguz Karakums. The following methods of protecting the road from sand drifts have been proposed: various
combinations of types of mechanical protection in combination with phytomelioration, that is, simultaneous sowing
and planting of sand-consolidating plants. In addition, on some sections of the road, it was recommended to use takyr
clay to fix blown (including planned) sand surfaces. All of the above methods have significantly reduced the
emergence of deflationary processes along the highway: Ashgabat — Dashoguz.

Keywords: sand drifts, sand-protective events, sand-fixing plants, the Karakum.
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IPhD [OKTOpaHT, Hay4Hblil COTPYAHUK nabopaTtopmm reoMoponorum un
reonHhopmaunoHHoro kaptorpaguposaHnsa (MHCTUTYT reorpadun, Catnaes yHuBepcuTeT, Anmatsl, KasaxcTaH)
2Mnagwnii Hay4YHbIA COTPYAHWK nabopatopuu reomopdonorum n
reonHgopmaLoHHOro kaptorpaguposaHusa (MHCTUTYT reorpagumn, Anmatsl, KaszaxcraH)

NCCNEAOBAHUE PA3BUTUNA OBPAXXHOI 3PO3M B IO/TVHE
PEKW MYKbIP C MPUMEHEHWVEM ITMC-TEXHOJ10I

AHHOTauus. B oceHHue nmepuogbl ¢ 2012 no 2017 r. B AAMaTWHCKOW 061acTu 6biNM NPoBefeHbl NonycTa-
LUMOHapHble HabMOAEHNS N AONONHUTENbHOE N3YyUeHVe OBPaXHOI 3po3uu B gonnHe p. Mykbip (KOKCycKunii paiioH).
BonblNHCTBO 0BParoB B 3TOM JO/IMHE pacTyLiMe, MMELOLLNe NPUPOCT BEPLUMHHOW 1 TNy6UHHON YacTeld, npemmyLle-
CTBEHHO 3a CYET (/I0BMAbHLIX MpoueccoB. CTaTbd COAEPXMUT pe3ynbTaTbl NOJMIEBbIX U KamepasbHbIX UCCef0Ba-
HWiA. VI3ydeHbl (hakTopbl, BAMAIOLME Ha Pa3sBUTME OBPAXHOI 3p03un, NpuBegeHa MOppoMeTpuyecKas xapakrepmc-
TWKa 0Bparo., Moay4yeHHas Ha OCHOBE COBPEMEHHLIX NPUOOPOB U KOCMUYECKUX CHUMKOB. [puBefeHbl pe3ynbTathl
aHann3a rnoneBblX CBEEHNI, KOCMWYECKUX CHUMKOB M MaTepuanos pasHbiX feT.

KntoyeBble cnoBa: oBpaxHasa apo3usd, osparu, NMC-texHonorusa, peka Mykoip, XXeTbicy Anartay.

BeegeHue. OBparoob6pa3oBaHue npeAcTaBAseT coB60M CNOXHbIA penbed)oobpasyolnin npouecc,
CBSA3aHHbIA C NOBEPXHOCTHbLIM Pa3MbIBOM TFOPHbLIX MOPOJ BPEMEHHbIMU NMOTOKAMU TabiX U AOXAEBbLIX
Bog [1].

Osparv 06pa3ytoTca B eCTECTBEHHbIX YC/NOBUAX HA CKNOHAX PeyHbIX AO0JIMH, 6aloK, CyX040N0B, HO
HepeaKo B pe3y/bTaTeé XO3AMCTBEHHOrO WCMOMb30BaHWA 3eMefb NpW Aerpajauum pacTUTESIbHOCTM B
MPUTropoAHbIX 30HaX, NOCesiKax, a Takxe npu Jo6blye Noe3HbIX UCKONaeMblX U CTPOUTENLCTBE.

OBparu fBAAKOTCS OAHOW U3 pacnpoCTpaHeHHbIX AeCTPYKTUBHbLIX (JOpM penbeda B ropax v npeg-
roposix >XeTbicy Anatay, Haxopawmxca B HOro-BoctouHom KasaxctaHe. OTu TeppuTopum Ha MpoTs-
XKEHUN TbICAYENeTUii ABNAKOTCA MECTOM XO3AMCTBEHHOW [AeATeNbHOCTM, 4TO 06YCMOBMEHO MX 6Gnaro-
NPUATHBIMU NPUPOAHLIMU YCNOBUAMU [2]. YcuneHWe aHTPOMOreHHOW Harpys3ku cnocobceTsyeT gop-
MVPOBAHWIO OBPAXHOW 3p03WMM, OCOGEHHO aKTUBHOE pa3BUTME BLISBJAEHO C MOMOLLbIO KOCMUYECKUX
CHUMKOB B JONUHE pekn MyKbIp. Tam ObliM NpoBefeHbl NoycTalMoHapHble HabNAeHNs 3a oBparamu
Pas3fINuHbIX TUMOB, HAaXOZALWMXCA B pasHbIX CTagusax pa3ButudA. VICTOK pekn MyKblp pacrnosioxeH B
3anafgHoin yactm XXeTbicy Anatay B ropax LLaraH (2551 m), a 3atem yepe3 100 KM OHa BragaeT B p. buke,
B OacceliHe peku Kapatan. Bogbl pekn MyKbIp MCNONL3YOTCA A0S OPOLUEHWS NOonein thepmepcKux
XO035IACTB W Cafo0B, rAe BbipaluBatoT NI0A0BbIE, KOPMOBbLIE U 3ePHOBbLIE KY/bTYPbI.

AKTyaNbHOCTb UCCNe0BaHUli 0BPaXKHOM 3p03nn B JaHHOM pernoHe onpeaenseTcs noTpebHOCTAMA B
NNaHMPOBaHUM [ONYCTUMbIX HArpy3ok Ha MNPUPOAHYIO Cpedy B 3KONOrM4yecku 6e30MacHOM MaHe.
OBpaXkHas 3p03us Hanbosiee OMacHa B MPEArOpHbIX M PaBHUHHBLIX pailoHax, rae B HacTosilee Bpems
nnowasm 3poanpoBaHHbIX 3eMefb YBeMYMBAKOTCS, CHUXAETCH UX NPOLYKTUBHOCTb. Pe3ynbTaToM npo-
SIB/IEHNSI OBPAXXHOW 3p03UN ABMSETCA HE TOMbKO 3KOMOTMYecKuii (moTeps MAOZOPOAMS), HO U 3KOHO-
MUYECKMNIA yLLEPD (CHWKEHNE 3((HEKTUBHOCTM CEMIbCKOXO03SACTBEHHOIO MPOM3BOACTRA).

MeToabl McCnefoBaHMn: MOMEBOE WHCTPYMEHTanbHOe (HabnogaTesibHbie K/KYEBbIE Y4YacTKM),
NMPUMEHEHNe BbICOKOTOYHOro nasepHoro 3D ckaHepa RIEGL VZ-4000 gns nony4veHus geTanbHON Und-
POBOI MOeNy MeCTHOCTU B BUJe MaccuBa 06/1aKkoB TOUEK (C MCNOMb30BaHUEM Mporpammel RiscanPro ans
00paboTKN NONYyYeHHbIX faHHbIX), KapTorpagpuueckoe, MMC, felwndpupoBaHne KOCMUYECKUX CHUMKOB
CPEeAHEro v BbICOKOTO paspeLLeHns ¢ UCMOob30BaHEM nporpammbl ArcGIS, cpaBHUTENbHbIA, CUCTEMHbII
aHann3 1 onucaHue pesynbTaTos.

Pe3ynbTaTbl U UX 06CyXaeHune. o reorpagmyecKkoMy MOJIOKEHUIO paccMaTpuBaemas TeppuTopus
npeacTaBnseT co60i 3anafHble 0Tporu XXeTtbicy AnaTay, cnabo pacuyseHeHHoe cpefHe-MeNnKoropbe (ropbl
XaHab6ain, Anbacy, XXyaHTo6e) c abconoTHbIMM OoTMeTKamy oT 900 go 1600 M Hag YpPOBHeM MOpS.
Penbey CrnaxeHHbI, YCNOXHEHHbIA CUCTEMO MOMOTMX AO/NH W SIOFOB, OTHOCUTE/NbHbLIE MPEBbLILLIEHUS
He 60sbe 200-250 wm.
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Viccnegyemas TeppuTopMs MO reoMOpgio/orMyecKOMy paioHMPOBAHUKD OTHOCUTCA K 06/acTu
oporeHHoro nosca KOxHoro n HOro-BocTtouHoro KasaxcTaHa, YKpYNHEHHOMY reoMopgonoruyeckomy
pailoHy - xpebToB u npearopuin Xetbicy Anatay [3]. Mo mMopgoreHeTUYeCKOMY TUMY 3TO aKKyMYy/si-
TUBHBIA pefbed, HaN0XKEHHbIA Ha JeHYAaLMOHHYK MOBEPXHOCTb. ITO XO/AMWUCTO-YBaUCTbIA penbed
60/1bLUNM KO/TIMYECTBOM Herny60KMX, NPeMMYLLECTBEHHO CYXUX 0BParoB W LOJIMH BPEMEHHbIX BOLOTOKOB
C nNpeobnagaHveM CEeBEPHONO HarnpasaeHus.

[MOBEPXHOCTL C/I0XKEHA YeTBEPTUYHBLIMU CYT/IMHKAMW CEpOBaTO-)XENTOro LBEeTa, rajnevyHukamu u
neckamu. MOLLHOCTb CYr/IMHKOB Kone6netcs ot 2,55 fo 3,10 M, B cpeaHem 2,87 M. /HXeHepHO-reonoru-
YecKkue ycnoBus U penbethoobpasyloLie NpoLecchl MokKasaHbl Ha pucyHke 1 Pa3BuTue penbedoobpa-
3yHOLMX MPOLECCOB MpoTeKaeT MNOLWAAHO, NMHEAHO WU ToyeyHo. lpoueccbl OAHOBPEMEHHO W3MEHSAIOT
penbed M yyacTBYIOT B MEPEOT/IOKEHWMM BellecTBa, T.e. B (DOPMUPOBAHUM COBPEMEHHOrO pesbeda
yyacTKa OfHOBPeMeHHO MPUHUMALIOT YYacTue NpoLecchl eHyJalLnun U akKyMynsLmm.

PUCYHOK 1- WHXeHepHO-Teonornyeckie yCnoBus 1ccneqyemoi Tepputopumn
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Knumat palioHa KOHTUHEHTaNbHbIA, XapaKTepHbl OOMbLUME CYTOYHblE W TFOAOBbIE AMMAUTY[bI
TemnepaTypbl BO34yXa, YMEPEeHHO XO/I0AHAaA 3MMa M NPOLO/IKUTENIbHOE XapKoe neto. CpefHerofosas
TemnepaTtypa Bo3gyxa +6 - +9° C, cpefgHss rogoeas cymma ocagkoB 380 MM. OgHUMW U3 BaXKHEMLLINX
(hakTOpPOB 0BparoobpasoBaHUs ABNAOTCA TMAPOMETEOPOSIOrMYECKNe YCNOBUA: KOMMYECTBO OCALKOB, WX
WHTEHCMBHOCTb W pacrpefefieHne BO BpeMeHW. s BbIBNEHMS B3aMMOCBA3El/ BENMUMHbI OCAfLKOB M
NIMHEMNHOro poCcTa OBParoB MOyY4eHO CYMMapHOe KOMMYeCTBO aTMOC(epHbIX 0CafKOB 3a Nepuog uccne-
[0BaHNs (PUCYHOK 2).
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PmcyHOK 2- Cyl\nmapHoe KONM4YyecTBO aTMOC(beprIX 0CafikoB, MM

Hawun nccnegoBaHns OBPaXHOW 3p03vun B A0NMHE pekn MyKbIp Hanpas/ieHbl Ha BbISB/IEHWE M0-
LWaAHOro pacnpocTpaHeHWs 0BParoB, CKOPOCTU UX POCTa, a TakXKe APYrux NpUUmH ee pasBuTus.

[na nonyyeHnss KONUYECTBEHHbIX [AaHHbIX Pa3BUTUS OBPAXHOM 3p03un B LOSIMHE pekn MyKbIp
NpoBefEeHbI MONEBbIE NCCMEA0BaHMS, LieNbi0 KOTOPbIX BGblaM OLEHKA AMHAMWKM POCTa OBPaXKHOI 3p03nu 1
CO3[aHne KNHYEBbIX HabMLaTelbHbIX YY4aCTKOB C MOCTAHOBKOW penepoB HabntofgeHus. MecTa K-
YyeBbIX HabMO4aTENbHbLIX YYACTKOB BblOMPaNNCh C NPUMEHEHWEM KOCMUYECKMX CHUMKOB. 18 KaX[oro
M3 y4aCTKOB OMpefefieH LeneBoil KOMMNAeKC HabniogeHNiA, a TakxKe OMnncaHbl eCTECTBEHHbIE YC/TOBUS Ha
HUX. 110 KOCMWYECKUM CHWMKam W MOMeBbIM Matepuanam Obln BblfefieHbl OBparv, Haxofdluecs Ha
pa3HbIX cTaguax passuTtus (tabnuua 1). ViccnegoBaHus nokasanu, YTO MO nNpaBoMy 60PTY AONMHBLI PEKK
MyKbIp pa3suTo 34, a no neBoMy 60pTy - 10 0BpaXXHO-6aM104HbIX CeTeld, KOTopble B MaHe MMeKT BEeTBA-
wuiica Bug. Wx nonepeyHble MpoGuUAN KNMHOBUAHbIE U TpaneuueBuiHble, a NPOAONbHbIA Npodub
MOMOro-BOrHyThIA (pUCyHOK 3). MpUPOCT BepLINH OBParoB M3MepPs/cs OAUH pa3 B rof OCeHblo (nocne
CX0fa BECeHHUX TafibIX BOA W MOCAe NETHUX NUBHEN). XapaKTepuUCTMKU poCTa U KO/IMYeCcTBa OBParos,
Nosly4yeHHble BO BPeMs NOMEBbIX paboT, yuTeHbl NpY AeLINPPUPOBAHUN KOCMUYECKUX CHUMKOB W CBe-
PEeHbI C AaHHbLIMW TONOrpaUUECcKnX KapT.

Bo Bpemsi nonesbix paboT ¢ 2012 no 2017 r. ogMH pa3 B rof NpoBoOAWNack (PUKcaLnUa TMHENHOTO U
NoLWafHOro NPMpoCcTa 0BParoB, UX yrny6neHuns, n3MeHeHUs CONYTCTBYHOLMX MPOLECCOB, NPOTEKAOLLINX
Ha CKNoHax M gHuwax. [anbHeliwas o6paboTka B KaMepasbHbIX YCNOBUAX NIMHEAHOrO WM MNJIOWaaHOro
npupocTa OBparoB OCYLLECTBAANACb C MPUMMEHEHMEM MeToga penepoB (Tabnuua 2). PoCcT BepLUUHBI
HabntofaeMblX 0Bparos B f0/IMHe pekn Mykbip coctaBnseT 0,3-4,7 m/rof, pacuyeTbl CpefHErofoBoro
pocTa paBHbl 2,56 M/rof (Ucnonb3oBanncb HabnogeHUs 6 BepluMH oBparoB 3a 5 neT). Ha gmarpamme
(puCyHOK 4) oTpaKeH poCT BePLUMHHOM YacTu OBparoB 3a 5 neT HabntoaeHwin. MNpeobnagatowmnini npmpocT
oBpara NpuMxoamTca Ha BeCceHHWid nepuof. K OCHOBHbIM (pakTOopam, onpeAenstolum pocT 0Bparos, OT-
HOCATCA MHTEHCUBHOCTb BECEHHEro CTOKAa W NIMBHU, MeXaHW4YeCKuii cocTaB FOPHbLIX MOPOA M KPyTU3Ha
CKNOHOB. [MonyyeHHble [aHHblE MO3BOMAOT YTBEPXAATb, UTO OBpPaXKHasa 3po3una fABNseTcA Hambonee
aKTMBHbLIM (haKTOpOM npeobpa3oBaHus penbetha B J0AMHE pekn Mykblp. Hambonee TpeBOXHbIMU
ABNSAKOTCA OBparu, BepLUMHbI KOTOPbIX BPe3atoTCA B MO M nacTéuwa. 3 nonei no tanbBeram faHHbIX
OBparoB Ha HU3KME TMMCOMETPUYECcKMe YPOBHU (MOMMbI 1 Teppachbl PeK) U BOAOEMbI BbIHOCATCA KOMMO-
HEHTbl MUHEpPabHbIX YA0OPEHNIA U NeCTULNAO0B, TEM CaMbIM 3arpsA3HAsS BOAHYIO cpedy.
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Tabmma 1 — MopdoMeTprieckue Xapak TepUCTUKY OBPAroB B TIOMHUHE P. MyKbIp, M

KomuuectBo 1 MOphoMeTprUecKrie XapaKTEpHCTUKY OBPAaroB II0 JIEBOMy GopTy p. MyKbIp
Ne BeprmzHas qacts oBpara CepemHa oBpara Hoxwsis uacTh oBpara
i flmma I’y Guna ITupuna I'ryGuna ITupuna I'myCuna ITupuna
1 1680 4,5 9.1 4 8,5 3.3 7
2 320 35 6 5 11,15 1 3
3 222 32 6 3,5 5.5 22 4,5
4 890 5.8 9 4 73 2,6 4,5
5 423 4,5 9.8 3 5,85 1,7 34
6 587 5,6 10,2 6,3 12,6 2 4,1
7 371 7,5 14 7.3 13,4 2,5 4,9
8 4118 2,2 6,1 4 7.8 5 29,3
9 154 527 10,4 8,4 16,6 4,5 16,6
10 73 43 72 6 11,5 32 52
11 3640 7,7 17,7 5.2 10,6 3.6 6,1
12 5863 4,5 7.7 10,9 21,4 43 12,3
13 464 4,9 8,5 44 7,6 32 9
14 292 3.6 8,7 4,6 11,3 2 4.8
15 554 4 8.8 2,7 4,5 3 10,7
16 307 1,7 3.6 2 54 3.6 8.4
17 431 1,8 38 43 8,7 2,9 7,9
18 58 2,3 4 3 8.1 2,8 7.8
19 193 4,5 8.8 2,9 5,7 2,9 73
20 3677 3.3 6,2 5.3 11 4,7 10
21 475 2,8 5.9 22 6,7 2.8 7
22 191 2,5 44 1,5 35 0,5 2
23 1885 6,1 15,8 13,3 30,1 22 6,4
24 3449 54 16 4,7 8,6 42 72
25 579 4.8 13,4 6,7 13,4 2 43
26 491 3.8 6 32 6,5 1,9 39
27 288 3.6 5,85 1,6 4,1 14 42
28 199 2,3 42 32 54 1,5 33
29 1539 4.4 8,6 6,8 12,4 24 4.8
30 1592 8.3 15,9 9 20,2 4,6 13,5
31 1194 9,5 18,2 9,8 18,7 7,5 16,8
32 1372 72 19,4 6,2 17,2 5.5 9.5
33 8175 5.5 9.5 7.4 13,75 3.9 13,25
34 129 2,2 54 3.8 6,9 1,8 32
KommiectBo 1 MOphoMETpUUECKIE XapaKTEPHCTUKY OBParoB II0 IIpaBoMy GopTy p. MyKeIp
Ne Beprmznas yacts oBpara CepemHa oBpara Hoxwsis yacTh oBpara
/i flmitta I’y Guna ITupuna I'ryGuna ITupuna I'myCuna ITupuna
1 185 2,2 5 2,3 4,6 1,8 3
2 560 4.4 73 5,7 10,1 3.3 72
3 1315 6,7 13,8 6,7 14,7 24 5,6
4 721 2,8 6,2 2,6 4,6 2,3 4,6
5 1704 3.8 6,8 3,7 92 33 8,7
6 462 5 12,7 6,3 13,1 3.9 83
7 640 6,8 11,4 5.2 9.9 43 8.1
8 472 2,1 3,87 2,5 5.5 24 4,5
9 199 2,8 4,95 4,1 8,7 3,7 6,73
10 841 7,9 15,7 4,7 10,3 4 6,3
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PucyHok 3 - OBparu B fonviHe p. Mykbip
Tabnvua 2 - MpupocT BepLUNH 0BParoB (M) U CMbITbI 06beM Mo rogam, M3

Ne Ne

IMyHKT nccnegosaHna n/n o GPS BepLuuHsl 2013 2014 2015 2016 2017
A 11 1,55 08 13 0,32
20 25 18 22 7
C. MyKpb, ! 686-6%0 c 1 12 05 1,45 4,75
3 KM toro-3anagHee, n 16 4,3 16 14
235 kM aBTOAOpOrY 2 691-692 2,3 35 12 0,45 i
MyKpbI-AnMaTbl 8 18 145 0,25
(Kokcyckwit p-H) . 11 0,74
3 409-410 %0 20
4 766-769 0,3 - -

CoBpemMeHHble MC-TexHON0rMM NO3BOAAKOT NOMyYaTb MOP(OMETPMYECKME MOKa3aTenn pefbedHoi
cpefbl, HabnAaTb AMHAMUKY M3MEHEHWS BO BpemeHW, obecnednBasi 60nee 06bEKTUBHYIO U KOMM/IEKC-
HYI0 OLEHKY pa3BMTUS OBPaXKHOI 3po3nn. V3yuyeHne OBpaXKHOI 3p03UKN B PErMOHE C MOSBNEHWEM HOBbIX
TeXHUYeckux BO3MOXKHocTell (FUC-TexHONornm, TPeXMEepHOe fasepHOe CKaHWpPOBaHMe) JaeT CyLliecT-
BEHHbIE BO3MOXHOCTM /15 60/1ee MacluTabHOro oxsaTa TeppUTOPUN, LeTaslbHOMo NoMyYeHNUs napameTpos
OTAeNbHbIX 0BParoB, [aHHbIX A8 BCECTOPOHHEro aHaim3a AUHAMUKU UM 3aKOHOMEPHOCTEN pas3BuUTuMA
OBPaXHOI 3p03un. TexHONornYeckuii npouecc 06paboTKM KOCMUYECKMX CHMMKOB COCTOAN U3 Mmocre-
[l0BaTe/IbHOr0 BbINOSHEHWSA CNEAYIOLWMX OCHOBHbIX 3TanoB: Bbl6opa U NOAYYeHUs KOCMUYECKUX CHUM-
KOB; WX MpuBA3KK (TpaHCOPMUPOBaHUS), paspaboTKM MPUHLMNOB AeLINPPMPOBAHUS U OLUPPOBKU
00bEKTOB penbeda; pa3paboTKy CTPYKTYpbl LUMPPOBOIA KapTbl; 0HOPMIEHMS KapTorpauyeckoro mare-
puana. MOHUTOPUHT M3MEHEHUIA Ha MOBEPXHOCTM pefbeda C MCMONb30BAaHMEM KOCMUYECKOW WHGOp-
MauMu No3BOASeT MOMYyYUTb He3aBUCUMYIO WH(OpMaLMi0 0 MacliTabax pasBUTUS OBPaXKHOM 3po3unin U1
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PucyHok 4 - [narpamma pocta BepLUNH 0BParos B fo/nHe p. MyKbIp

JanbHelilleid ee “Ha3eMHOI” MpoBepKe. Mpu onpegeneHnn U HaHECEHUW OBPaXKHO-0an0UYHbIX CUCTEM Ha
KapTbl AelN(POBOYHBIMU MPU3HAKaMW CAY>XaT 6GPOBKU CK/IOHOB, TafbBery OBParoB, POBHbIA TOH
OKpacky CK/MOHOB M fAHa. o maTepuanam uCCnefoBaHWs CO3f4aHa KapTa OBPaXHO-0al04YHON ceTu B
fonvHe p. Mykblp (PUCYHOK 5).

PricyHOK 5 - OBpaxkHO-6ano4yHas ceTb B AonvHe p. MykbIp

[ns HabnogeHns AWHAMWKW OBPaXXHOM 3p03UKM C MOMOLLbKD PasHOBPEMEHHBLIX KOCMUYECKMX
CHVMMKOB B [O/IMHE peKku MyKbIp HaMun 6bin BbiOpaHbl 2 BEPLUUHbLI €4UHOA OBPaXXHO-6a/104HOW CceTu
(3 Km toro-3amagHee c. MyKbIp, Mo 3amagHoli CTOpoHe 235 KWIOMeTpa aBToAoporn Anmatbl - YCTb-
KameHoropck). O6Lwias agnvuHa eguHOR 0BpaXHO-6a104HOM ceTh 6,3 KM, KPYTWU3HA CKIOHOB BapbupyeT OT
110 9,9°, a nepenag BbICOT COCTaBNSAET 296 M.

Mo HabntoAeHMsIM NPUPOCT BeplUMHON YacTu ospara Nel cocTtasnset 11,82 M u nnowafgHoe
passuTme - 0,46 ra 3a 13 neT (pucyHokK 6). o oBpary Ne 2 NpMpoCT BEPLUMHHON YacTu 3a 13 neT paBeH
126,3 M 1 nnowagHoe passuTue - 1,2 ra (pUCyHOK 7). MpojonbHblil npoguab opara Ne2 nMeeT noaoro-
BOFHYTYI0 popMy (PUCYHOK 8). IKCMO3ULMA CKIOHOB U NUTONOMMYECKUIA cocTaB 060MX OBparoB 0AuHa-
KOBbl. Pa3HuLa pocTa ABYX BepLUMH OAHOIN OBPaxHOM ceTu B AnnMHy 6onee 10 pas, a no nnowaan passu-
Tns - 3 pasa. 3Ta 06BACHAETCS TEM, YTO KpyTU3HA 06LLEero cknoHa usmeHsetcs ot 3,2 (ospar Nel) go 5,1°
(oBpar Ne2).
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PucyHOK 6 - PocT BepLunHbI 1 noLLaaHoe passuTue opara Nel B gonnHe peku MyKbip

PucyHok 7 - PocT BepLunHbl 1 nnoLLagHoe passutue ospara Ne2 B fonviHe pekn MyKbip
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BepLnHa

MaKCUMasbHbIA YKOH - 3,8° cpefHui yKnoH - 1,3° rnepenaz, BbICOT - 64 M

PucyHok 8 - MpogonbHbIii npodmnb oBpara No2 B gonvHe pekn MyKbip

Mo nony4YeHHbIM pe3ynbTaTam MOXHO cfenaTb CefyloWnid BoIBOA: AaXe Npu HebO/bLIOM YBenu-
YEHUN KPYTM3HbI CK/IOHOB CYLLECTBEHHO pacTeT aKTMBHOCTb OBPaXXHOW 3p03un. [aHHble MOLTBEPXKAAIOT,
4TO YCNoBUA penbeda v MMTON0rMUYeCKoe CTPOEHME ABAAIOTCA BedyL MMM (hakTopamu oBparoobpasoBaHus
B MUCCNelyeMOM paiioHe.

OfHVM M3 MeTOLOB PerncTpauuy U OLEHKU pa3BUTUA penbedoobpasyrolmx MpoLeccoB, KOTOpLINA
[AaeT KO/IMYECTBEHHYIO MH(OPMALMIO, ABMSETCA MeTO HAa3eMHOro Na3epHOro ckaHMpoBaHus. OH Mo3BO-
NseT OMEepaTMBHO MOMyYaTb TPEXMEPHbIE AaHHblE C BbICOKON TOYHOCTLIO, MOKa3blBaOLWME U3MEHEHNS B
penbethe MECTHOCTU, XapaKTepu3ys npouecc AeHyfaunum n akkyMynauuu.

OC06eHHO 3(PPEKTUBHO MCMO/Mb30BAHME HA3eMHOr0 /1a3epHOro CKaHUpPOBaHWA MPU MOHUTOPUHIE
PYYeinKoBOW M NAOCKOCTHOM 3p03uK, Ha KOTOpble NpUXoauTcs 6onee 2/3 naowagn CKNoHa, B TOM yuche
naowagm pacnaxaHHbix 3emens [4-6].

OueHKa IMHAMUKX 0BPaXXHOI 3p03MKM C NMOMOLLLI0 CKaHMPYHOLLEro npubopa cocTosa U3 nosieBoro u
KaMepasibHOro atanos. [lonesble paboTbl npoBoagunuck B 2017 rogy. Mcnonb3oBancs HaseMHbIi Tpex-
MepHbI NnasepHblil ckaHep RIEGL VZ-4000. Ona HabnofeHWs 3a OBPaXXHOW 3p03ueit 6binn BblbpaHb!
2 oBpara B f0fMHe peku Mykbip. MpoBefeHO NepBOe CKaHWPOBaHWE OBParoB AN1si KOJMYECTBEHHON u
KauyeCTBEHHOM OLEHKU OBPaXKHOW 3po3un. B panbHelilleM Npy NOBTOPHbLIX CheMKax 3TUX OBparoB U
KamepanbHON 06paboTKe pe3yNbTaTOB CKAaHMPOBAHUS OXMAAKTCA feTalbHble MOKa3aTenn W3MEHeHWi
0BPaXXKHOI 3p03MN.

Ha nepBoHayanbHOM 3Tane npu 06paboTKe pe3ynbTaTOB CKaHMPOBaHMA B BUAe 06/1aka TOYEK B
nporpamme RiISCAN PRO nony4eHbl nonepeyHble M NPOAOAbHbIE NMpoduan oBparoB (pUcyHok 9), a
TaKXe Knaccugukauua ungposoii Mogeny penseda no BbICOTHbIM OTMeTKaM Yepe3 5 M (pucyHok 10).

OTMeTMM, YTO METOJ Ha3eMHOro /1a3epHOro CKaHMPOBaHUSA OTKPbIBAET LUMPOKME BO3MOXHOCTU AN
MOMTyYeHNsI KOMMYECTBEHHbIX AaHHbIX 1 ONpPeAeneHns 3aKOHOMePHOCTEl pasBuTUS OBPaXXHOM ceTn. mes
BbICOKYO TOYHOCTb, OH MO3BOJSIUT PErMCTPMPOBaTL U ApYrve reoMopgo/iorMyeckre npoLecceo.
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PucyHok 9 - Mpodmnm oBpara: a - NonepeyHsblid; 6 - NPOAO/bHbIA

PucyHok 10 - Knaccudmkauys uudposoit Mogenu penbeia No BbICOTHbIM OTMeTKaM yepe3 5 m

BbiBOAbl. PesynbTataMu BbIMOSIHEHHbIX PaboT SBAAKOTCA KOAUYECTBEHHble MOP(OMETpUYECKMe
[laHHble pocTa OBparoB W MNOJHas KapTa 0BpaXKHO-6an04yHOM ceTu JONUHbLI p. Mykbip. Bnepsble nony-
YeHHble TPexXMepHble AaHHble OBpParoB B BUAe 06/1aKka TOYEK CNyXaT HayanoM nocnefyrowmx Habnto-
JeHWA. Ha KNioueBOM yyacTKe BbIiIB/IEHA AMHAMMKA pOCTa KaXXAOro M3 UCCefyeMblX OBParoB B CBA3U C
KOMMJIEKCOM MPUPOAHbLIX YCAOBUIA M UX M3MeHeHWeM. B fonuHe pekn MyKbIp onpegenstowmmmn dak-
TOpamu pocTa 0OBParoB SIBAAKOTCH MeXaHWYeCKWiA coctaB cyb6eTparta, aTMocdepHble 0cafku (BeCeHHWiA
CTOK, /IETHWE NUBHW), KPYTU3HA W [ANUHA CKNOHOB. [Mony4YeHHble MaTepuanbl NO3BONSIOT YTBEPXAATb,
YTO OBpaxHas 3po3ua ABNsSETCA Hambonee akTUBHLIM (HaKTOpPOM npeobpa3oBaHMsA penbeda LONWHbI
p. MyksIp.

WNHTEHCUBHOE pa3BMTNE OBPaXKHON 3pP0O3UM YBEIMUMBAET 3KOIOTUYECKYIO HaMpshXKeHHOCTb MpUpoa-
HO-aHTPOMOreHHOW cpefbl B pernoHe. PaspacTaHne OBPaXKHOM CETU, ee aKTMBHOE pasBUTME YXYALalT
KayecTBO CeNbCKOX03AWCTBEHHbIX 3eMeflb U CO34al0T Yrpo3y 06beKTaM AOPOXHOW U cennTebHOW nHGpa-
CTPYKTypbl. B nocnegHee Bpems 60pbba C OBpPaXXHOW 3pO3veil NPakTUYeCKU He OpraHuW30BaHa, XoTA
MOHATHO, YTO 3KOI0rMYeCKNe 1 3KOHOMUYECKMe MOCNeACTBUS 3TOr0 HeraTMBHOrO npoLecca MoryT ObITh
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SHAYUTCJIbBHBIMHA HC TOJBKO B JOJIMHC PCKU MYKpr, HO U IJ1d BCCTO PCTUOHA € MPOAYKTHUBHBIMUA CCIIBXO03-
YIOAbsIMU.

[Tony4yeHHEIC pE3yabTaTBl AKTYaIbHBI NPH IUIAHUPOBAHWH M TMPOBCACHHN HH(PACTPYKTYPHBIX H
CCTBCKOXO3AUCTBEHHBIX PabOT, UTO TPeOYST MEPOIPHUITHH MO 3aIUTE 3¢MEIb B 3aBHCUMOCTH OT Pac-
MPOCTPAHEHUA U MOTEHLUUAIBHON ONACHOCTHU OBPAXKHOU SPO3UH.

JUTEPATYPA

[1] KocoB b.®., 3opuna E.®., Jlro6umos B.I1. u ap. Ospaxwuas sposus / Ilox pen. P. C. Yanosa. — M.: U3zx-Bo MI'Y,
1989. — 166 c.

[2] Michael D. Frachetti, Norbert Benecke, Alexei N. Mar’yashev, Paula N. Doumani Eurasian pastoralists and their
shifting regional interactions at the steppe margin: settlement history at Mukri, Kazakhstan // World Archaeology. — 2010. —
Vol. 42, issue 4. — Debates in World Archaeology.

[3] Pecrry6mmka Kazaxcran. — T. 1. Ipupomsie yenosust u pecypest / Lox pen. H. A. ckakoBa, A. P. Mezey. — Anmartsl,
2006. —202 c.

[4] TadypoB A.M. OrieHKa UHTEHCUBHOCTY W AVHAMUKH TIOUBSHHOM APO3UM METOJOM HA3EMHOTO JIA3EPHOTO CKaHUPOBA-
HUA // DpO3UOHHBIE, PYCIIOBBIE U YCTHEBBIE IIPOLIECCHI (MCCIIEAOBAHUS MOJIOBIX YUEHBIX YHUBEPCUTETOR): COOPHUK cTaTel 110
MarepuanaM X[ ceMUHapa MOJOJBIX YUEHBIX BY30B, OObEIMHSIEMBIX MeKBY30BCKUM HayUYHO-KOOPMHAIIMOHHBIM COBETOM IIO
1poGiIeMe 3PO3UOHHBIX, PYCIOBBIX U YCThEBBIX IIpolieccoB. — HoBropoa: MunnHckuit yHuBepeuret, 2016. — C. 81-90.

[5] Epmomnaes O.11. Dpozus B GacceitHoBBIX reocucTeMax. — Kaszans: M31-Bo « YHumpece KI'Yy, 2002. — 265 c.

[6] Tadypor A.M., BeneneeBa E.A., Epmonaes O.Il, YemanoB B.M. Hcmonb3oBaHre MeToja Ha3eMHOTO JIa3e€PHOTO
CKaHMPOBaHUS IS OLICHKHM HHTEHCHBHOCTH COBPEMEHHBIX 3K30T€HHBIX IIpolrieccoB // TpeNnmHUKOBCKUE YTEHHS: MaTepHalbl
VII Beepoccuiickoli HayYHO-TIPaKTHUECKOM KOH(pepeHIH. — Y TbsHOBCK, 2017. — C. 14-17.

REFERENCES

[1] Kosov B.F., Zorina E.F., Lyubimov B.P. and others. Gully erosion / Editor R.S. Chalov. Moscow: MGU, 1989. 166 p.
(in Rus.).

[2] Michael D. Frachetti, Norbert Benecke, Alexei N. Mar’yashev, Paula N. Doumani Eurasian pastoralists and their shif-
ting regional interactions at the steppe margin: settlement history at Mukri, Kazakhstan // World Archaeology. 2010. Vol. 42,
issue 4. Debates in World Archaeology.

[3] Republic of Kazakhstan. Vol. 1. Natural settings and natural resources / Editors N. A. Iskakov, A. R. Medeu. Almaty,
2006. 202 p. (in Rus.).

[4] Gafurov A.M. Estimation of the intensity and dynamics of soil erosion by the method of ground-based laser scanning //
Erosion, watercourse and estuarine processes (research of young scientists of universities): a collection of articles on the materials
of the XI seminar of young scientists of universities, united by the Interuniversity Scientific Coordination Council on the problem
of erosion, watercourse and estuarine processes. Novgorod: Minin University, 2016. P. 81-90 (in Rus.).

[5] Ermolaev O.P. Erosion in basin geosystems. Kazan: Unipress of KSU, 2002. 265 p. (in Rus.).

[6] Gafurov A.M., Vedeneeva E.A., Ermolaev O.P., Usmanov B.M. Using the method of ground-based laser scanning to
estimate the intensity of modern exogenous processes // Treshnikov readings: materials of the VII All-Russian Scientific and
Practical Conference. Ulyanovsk, 2017. P. 14-17 (in Rus.).

E. E. Xamikos', M. M. Torsic?, C. A. Ykcyk6aena®, K. M. Illapanxanosa’

"PhD 10KTOpAHT, FEOMOP(ONOFHS JKOHE FEOAKTAPATTHIK KAPTOrPADHAIAY 36 PTXAHACHIHBIH
FeUTBIMH KbI3MeTKepi (["eorpadms nHcTuTy THL, CoTOaeB yHUBEpCHTETI, AnMarel, Kazakcran)
* T'eoMOP(OTOFHS HKOHE FEOAKTMAPATTHIK KAPTOrpaduaIay 3epTXAHACHIHBIH Killli FEUTBIME KbI3METKEPi
(Teorpadus mHCTHTYTHI, AMMartel, KazakcTaH)

FAX-TEXHOJOFUCBIH KOJIJAHYMEH MYKbIP O3EHI AHFAPBIH/IAFbI
KBIPAJIBIK DPO3UAHBIH JAMYbIH 3EPTTEY

AnnoTtamust. 2012-2017 xok. Ky3 Meariminae MyKpIp e3¢H aHrapbsiHAarsl (KeKcy ayJaHsl) sKbIPAJIBIK 3PO3HSFA
JKapTHUIAH CTAIMOHAPIBIK OAKBLIAY AP MCH KOCBIMINIA 3CPTTCYACP XKYpri3inai. by aHFapaars! sKeIpaaapabiH 0achM
Oeiri Heri3iHEeH (PIFOBHANABIK YACPICTEPIiH eceOHeH OACHIHBIH KOHE TEPCH OOMIKTEpIHIH 6Ccyl OalKaIaTsIH JaMy-
bl JKbIpanap. Makana JanamibIK MKOHE KaMEpPAAbIK 3EPTTCYICPAIH HOTHKEICPIHCH Typanbl. JKbIPabIK SPO3HHbIH
JAMKYBIHA BIKMAN CTETiH (DAaKTOpIAp 3EPTTENAl, 3aMaHAYH Kypajazap MEH FAPBINTHIK TYCIPLTIMAEPAIH HETI3HAC
AJBIHFAH KBIPATAPIABIH, MOP(OMCTPHANBIK CHIATTAaMAaIapsl Ocpinmi. Jamambslk 3epTTey MaTepHAITAPBIHA KOHC
OPTYPI KBUIAAPJAFBI FAPBIUTHIK TYCIPUTIMICP MEH Kaprorpadusuislk MaTepuangapabl Oipre eHAEYFe Tangay
JKacaIpl.

Tyiiin ce3aep: KpIpaibIK 3po3us, xbipanap, I AXK-rexHomorus, Myxksip e3eH, XKericy Anmaraysl.
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STUDY OF THE DEVELOPMENT OF GULLY EROSION
IN THE VALLEY OF THE RIVER MUKYR USING GIS TECHNOLOGY

Abstract. In the autumn periods from 2012 to 2017 in Almaty region, semi-stationary observations and
additional study of gully erosion in the valley of the river Mukyr (Koksu district) were carried out. The majority of
ravines in this valley are growing, having an increase in the vertex and deep parts, mainly due to fluvial processes.
The article contains the results of field and cameral research. The factors influencing the development of gully ero-
sion are studied, the morphometric characteristics of ravines obtained on the basis of modern instruments and space
images are given. The results of the analysis of the received field data, processing of space images and materials of
different years are given.

Keywords: gully erosion, gullies, GIS technology, river Mukyr, Zhetysu Alatau.
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MHBEHTAPU3ALINA BBICOKOI'OPHBIX O3EP )KETBICY AJIATAY
C UCITOJIB3OBAHUEM KOCMMNYECKUX CHUMKOB LANDSAT

Annortamust. Ha ocHOBaHWHM nemmpupoBaHus KOCMHYECCKHX CHHMKOB Landsat mpoBecHa WHBEHTAPH3ALM
BBICOKOTOPHBIX 03¢p Kerbicy Anaray no cocrosauo Ha 2002 u 2014 roxpr. O3epa ObliIH PacIoI0KEHbBI HA BRICOTAX
2260-3660 u 2220-3690 M Hax yp. M. B 2002 u 2014 rr. coorBercTBeHHO. KommiecTBo 03ep yBeanumiioch Ha 6,2 %
— ¢ 599 no 636, obmas miomane BeIpocaa ¢ 16,26 mo 17,35 kM°. BoJIBIHHCTBO o3ep (60 u 56%), uTo cocraBeT
56 u 52% or cymvapro# romanu B 2002 u 2014 rr., 6sm pacmonoxeHs! Ha BoicoTax 3100-3400 M Haz yp. M.
IMnomans 19,5% o3ep yBemunaach, B TO BpeMs Kak 12,5% o1 00mero kommiecTsa 03¢p COKPATHIIHCH O TIOTIAIM,
BKIIFOYAs T€, KOTOPHIC TOJHOCTBIO HMcue3nd. Bee o3epa Oblm paszzencHbl HA 4 THIA: NPWICTHUKOBBIC, IPHIICTHU-
KOBOMOPCHHbIC, MOPCHHBIC H 3aBAJIbHBIC.

Kmouensie cioBa: XXerbicy Anaray, HHBEHTapH3anKs, KOCMHUYCCKHE CHUMKH, JIETHHKOBOE 03¢p0, MOPEHHOC
03¢0, OJICICHCHHC.

Beenenne. CoxparueHus MI0IAAH TCIHHKOB B TOPHBIX CHCTEMAX BO BCEM MHPE OTMEYACTCS ¢ KOHLA
Marnoro neannkoBoro nepuosa u 3a nocneaune 30-50 net ckopocTh UX TasgHUS YBeanIunack. [ opsl Azuu
—Tsaup-1lans, [Tamup, XKetpicy Anatay, rae B HACTOSINES BPEMs JICIHHKH 3aHUMAIOT OKOJI0 16 427 KMZ,
HE SBIAIOTCA HCKIIOUEHHUEM. BCIEeaCcTBHE COKpameHHs JIEIHUKOB YBEIWYHMBAIOTCA II0 KOJIHYECTBY,
IIOWAAN B 00BEMY JICTHHUKOBBIC H MPHICIHUKOBBIC 03¢pa. Takue o3epa MpeAcTaBISIOT MOTCHIHATBHY IO
YIpo3y W W3-32 MHTCHCHBHOTO TasHUA CHETAa W JIbJA MOTYT HPOPBIBATHCS, UTO NPEACTABIAECT YTPO3y
vHPPACTPYK-TYPE U HACCICHHIO.

Ketricy Anaray — oauH U3 rOpHBEIX perroHoB LleHTpaneHOU A3sum, rae o3epa 0COOCHHO LIHPOKO
pactpoCTpaHEHbI U MIOKA3aTENH OTCTYIUICHUS JIETHHUKOB SBIAIOTCS OXHUMH U3 CAMBIX BBICOKHMX B PETHOHE
[1] . Mesxxay 1955 u 2011 rogamu aeauuku norepsuin 48% miomaau; mexay 2000 u 2011 rogamu — 12%
cBoOCH ofmel momazny, oTcTymas co ckopoctsio 1,1% a”. E. H. Bumecos u ap. [2] coobmuu o aerpa-
JALMK BEYHOU MEP3JIOTH W TASHHM MOrpeOCHHOrO NbJa MO BCeMy pernoHy. O3epHBEIC IUIOTHHBI Tpe-
HMYILICCTBCHHO COCTOAT U3 MOPCHHOTO MaTepHana, a TasHUEC BCUHOW MEP3JIOTHl U MOTPEOCHHOrO JIbAA
VBCIMUHMBACT PHUCK PAa3pVIICHUS MOPCHBI U MpOopeiBa o3cpa [3-5]. Psa mpoprlBOB 03¢p, 3a KOTOPBIMH
CIICAOBANH CEIICBBIC MOTOKH, OBLTH 3apEerHCTPUPOBaHbI B peruoHe B 1970-x u Havane 1980-x ronos, koraa
MOJIOKHUTEIPHEIE aHOMATHH TEeMIeparypel Oblmn Omusku kK HabmozaembeiM B 2010 roxy, Hampumep, B
Bepx0BbsX peku Akcy B 1970 u 1978 romax u B gonmuue Capkan B 1982 roay [6]. B 1982 roay mpopeis
o3epa Akkonb B BepxoBbiax peku Capkan okxono 3200 M Hax yp. M. u ero cOpoc B o3epo TpaHzutHoe, a
3ateM B 03epo Kokkoib, koTopoe ObLIO MEPEeKPHITO, MPHBEIH K (GOPMHPOBAHHIO KPYMHEHINETO 3apery-
CTPUPOBAHHOTO CEJIEBOTO MOTOKA B 06BEMOM MPUOIH3UTENEHO 2,7 MIH M. MaKCHMAabHbIH Pacxoa ObL1
oneneH kak 2300 v’-¢” [7].

Lenar nanHOM paboThl: BHINOTHUTH WHBSHTapHU3amio o3cp Ha 2002 u 2014 roxapl, OLCHUTE H3ME-
HCHHE MJIOLIAIN U KOTHUIESCTBA 03¢ MO TUIAaM U pa3Mepam B OacceiHax pek JKereicy Anaray.

Paiion ucciegosanus. XKersicy Anaray pacmonoskeH Ha ceBepo-octouHoM (aanre Tsup-Lllans
(pucynok 1). MakcumanpHas BbicOTa cocTaBasier 4622 M, HO BBICOTA GOJIBIIMHCTBA BEPIIUH HE TMPCBBI-
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PucyHok 1- PaiioH nccnegosaHus

Wwaet npumMepHo 3800 m Hag yp. M. JlefHUKKU cnyckarTca npumepHo go 3400 m Hag yp.M. B 1956 rogy
obuias nnowaab NegHMKoB coctaBuna 814 kM2 n cokpatunach o 465 km2e 2011 rogy [2]. K 2011 rogy
ncuesno 103 negHuka (NONOBMHA M3 TeEX, KOTOPble OblNM 3aperncTpupoBaHbl B 1956 rogy). B HacTosLee
BpeMsi ceBepHas 4acTb (6acceiiHbl pek BbeH, Akcy u Jlencu) Hambonee onefleHeHHas, 3a HUM CleaytoT
tOXXHble (6acceliHbl Koprac n Ocek), a 3atem 3anagHble (KapaTanbCkuii 6acceliH) yactn. KonmyecTso
NeflHUKOB 1 UX NNoWaib CHUXAKTCSA K BOCTOKY (bacceliHbl TeHTek, TacTay u blpraiits).

KnumaT XxapakTepusyeTcs CU/IbHbIMW CE30HHbLIMW KOHTpacTamu Temnepatypbl U 0OcafkoB (pucy-
HOK 2). 3UMOii B permoHe npeob6nafaeT 3anafHoe pacnpocTpaHeHWe CMBMPCKOro aHTULMKIIOH], YTO Npea-
onpefensieT HWU3KMEe Temnepatypbl U HebGONbLIOE KOMMYECTBO 0CAAKOB. 3anafHblil NOTOK AOMWHWUPYET
OCEHbK) W BECHOM, C 4acTbiMKM 0CafKaMu W MaKCUMYMOM B OKTAGpe-HOsGpe u anpene-mae. JleTom
npeobnafaeT TenjaoBas asnarckas Aenpeccus, U afBekuusa Tennoro cyxoro Bo3fgyxa C tora npuBoguTt K
HU3KOMY KOJIM4ecTBY 0cafkoB. OcafiKu CHUXAKTCA MO HanpasieHMo K BOCTOKY oT 1400 go 1600 mm Ha
BbicoTe 3400-3600 M Hag yp. M. Ha 3anage Ao 1000 mm Ha BocToke [2]. Mepuof HakonaeHus Npogon-
XaeTcs € cepeAuHbl CEHTAOPSA A0 Havana UKoHSA, Nepuog abnauuy orpaHuyeH ¢ UIOHA No UI0b-aBrycT.

[OaHHble 1 MmeTodbl. Ona MAEHTUHUKALUN NESHUKOBBLIX 03ep OblIM MOMYYEHbl LIECTb MNOYTH
6e306MauHbIX cueH Landsat Ha 2002 u 2014 rogbl u3 [eonoruuyeckoir cnyxobl CLUA (USGS;
http://glovis.usgs.gov/), 3aperncTpupoBaHHble B cucTeme koopauHaTt WGS 84 (tabnuua 1).
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PucyHok 2 - CpefiHeMecaYHble TeMMnepaTypbl 1 0CafKM Mo AaHHLIM CTaHLmMK «Jlencu» 3a 1960-2014 rr.

Tabnuua 1- XapakTepucTuku CHUMKOB Landsat

CnyTHUK/ceHcop KaHarnbl, (*m) Crton6ew/cTpoka 1D HOMep CLeHbI [Jata cbeMkn

148/29 LE71480292002237SGS00 25.08.2002

Landsat 7 2 (0.519-0.601); 4 (0.772-0.898);
ETM+ 7 (2.064-2.345); 8 (0.515-0.8986) 147/29 LE71470292002230SGS00 18.08.2002
147/28 LE71470282002214SGS00 2.08.2002
148/29 LC81480292014214LGNOO 2.08.2014

Landsat 8 3(0.525-0.600); 5 (0.845-0.885);
oL 7 (2.100-2.300): 8 (0.500-0.680) 147/29 LC81470292014223LGNO0 11.08.2014
147/28 LC81470292014191L GNOO 10.08.2014

Cbemka NATW U3 LWecTn cueH Oblna Npomn3BefeHa B aBrycTe, 3a4acTyto B 3TOT nepuof HabnwogaeTcs
MaKC/MaslbHbIA YpOBEHb BOAbI B KOT/I0BMHAxX 03ep. M0 faHHbIM MeTeoposornyeckoin ctaHuum «Jlencu,
pacnonoXeHHol Ha BbicoTe 1012 M Hag yp. M. (CM. PUCYHOK 2), TemnepaTypbl B feTHWe Mecsubl B 2002 u
2014 rr. 6611y 04eHb 6nM3kM K 16,9 n 17,30C cOOTBETCTBEHHO, 06ecneyrBas MIHTEHCUBHOE TasHNe.

BbI6Op CUeH 3a 1i/b-aBrycT NOMOr YCTPaHUTb OAWH U3 OCHOBHbLIX MCTOYHUKOB HEOMpeLesIeHHOCTH
B KapTUpOBaHWUM 03ep - HaJuuue Ce30HHOWN 3amep3Lueid BOAbl U CE30HHOI0 CHEera Ha 3aMep3LUnx noBepx-
HOCTAX 03ep. A3pOPOTOCHUMKHU, NoMy4YeHHble B 2014 rofy, MCNOMb30Ba/IUCL B KayeCTBE AOMONHUTEb-
HbIX AaHHbIX (PUCYHKHK 3, 4).

[ns nonyuyeHns abCoNOTHOW BbICOTbI 03epa MCMOJb30oBanach LudpoBas Mogenb penbega (LIMP)
SRTM3 DEM. [Ana oueHKM TOYHOCTM LLMP B uccnegyemMom pervoHe CpaBHUBA/UCL BbICOThbI BOCbMMU
Ha3eMHbIX KOHTPOJIbHbIX TOYEK, MONYYEHHbIX C NpuMeHeHnem auddepeHumansHoro GPS (DGPS) B
06n1acTax, cBO6OAHbLIX OT /bAa, C BbiCOTaMu, NonyyeHHbiMU 13 LIMP. CpefHekBagpaTuuyeckas omnbka
cocTasuna £10 gna SRTM 3.

NpeHTnpukaumsa osep. Becero 599 n 636 o3ep 6biiv 06HapyXXeHbl Ha CMYTHUKOBBLIX CHUMKax B 2002
1 2014 rogax COOTBETCTBEHHO C MCMNOJIb30BaHMEM NporpaMMHOro obecrieveHus ArcGis. Bce o3epa umenu
eCTECTBEHHbIA PEXMM, 1 YPOBEHb BOAbI B 3TUX 03epax He PerynumpoBanca UCKYCCTBEHHO, TakXke He 6bino
3abopa Boabl U3 HUX. B psage npeablaywmx nccnenosarHuii 6oina paspabotaHa [8, 9] n ucnonsb3osaHa [10-
13] aBTOMaTM4yeckas MeTOAMKA KapTMPOBaHUS 03ep C NPUMEHEHWEM HOPMasM30BAHHOrO Pa3HOCTHOIO
BogHoro nHgekca (NDWI), KOTOpbIn OCHOBAH Ha HU3KOM OTPaXxaeMoCTW BOAbI B MHpakpacHoi 061actu
CMEKTPa, W Pa3fMUHbIX KOMOMHAUWMIA KaHanoB (Hanpumep, 3eneHblid, roiy6oid). XopoLlio W3BECTHble
npevMylLllecTsea aBTOMaTU3UPOBAHHOIO KapTUPOBAHUA - BOCMPOW3BOAMMOCTb PEe3y/bTaTOB U BO3MOX-
HOCTb GbICTPOro KapTUpOoBaHWs 60/bLLIOr0 KonnyecTsa o3ep. K HegocTaTtkam OTHOCATCA HEBO3MOXHOCTb
KapTUpPOBaHUS MafeHbKMX 03ep, 00YC/MOBNEHHAsA pa3pelleHneM MHOrOCMeKTpaibHbIX K306paXeHwWit
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Landsat; HeknaccuuLMpyemoCTb 03ep M3-3a TeHeil (XOTs 3Ty MpPo6aeMy MOXHO PeLInTb, WCNOMb3ys
TEHEBYIO MaCKy, MO/yYeHHY Ha OCHOBe To4HoW LIMP) [8]; 60onbLuoii gnana3oH 3HauyeHuin NDWI, xa-
PaKTEPU3YIOLWNX O03epHbIE MUKCENN, MOMYYEHHbI B pe3y/bTaTe LIMPOKOr0 pasinyuns (QUNYecknx wu
XUMWUYECKMUX CBOMCTB TOPHbIX 03ep W, CMeA0BaTefibHO, LUMPOKOro AuanasoHa CheKTpasbHbIX XapakTe-
PUCTUK, CBOMCTBEHHbIX BOAHbLIM 00bEKTaM, YTO fenaeT NpUMEHeHMe OLHOro0 MOPOroBOro 3HaveHWs Ans
KapTMPOBaHUA ropHbIX 03ep NpobnematnyHbiM [9]. O3epa ¢ BbICOKOI MYTHOCTbIO BOAbI 0COGEHHO TPYAHO
KapTupoBaTb, MCMONb3YA aBTOMaTUYeCKUiA MeTog [5], Kak 1 ManeHbKue 03epa, KOTOpble, Kak MpaBuio,
NUMeIT HU3KMe 3HavyeHns NDWI [9].

B Halwewm nccnefoBaHWM aBTOMATU3UPOBAHHOE KapTMPOBaHWe 03ep MepBOHayasibHO BbIMOMHANOCH C
MCMOMb30BAHUEM Pa3UYHbIX KOMOUHAUWIA KaHanoB, HO He Obl10 MNOMYYEHO YAO0BNETBOPUTENbHBIX
pe3yfibTaToB, NOTOMY YTO METO[ 4acTO HemnpaBU/IbHO KiacCU(ULMpPOBan Tawoliue NefHUKWN B KayecTse
03€ep U1, YTO BaXKHO, MOCMeL0BaTe/IbHO He Y[aBasioCh pa3nnyarb 03epa C BbICOKOA MYTHOCTHHO BOAbI, Xa-
PaKTEpPHON AN 03ep, pa3BMBAOLLUXCA HA BHOBb 06pa30oBaHHbIX MoOpeHax (03epa 2-ro Tuna, Kak ornpe-
[eneHo Hwke). B 2014 rogy B uccrnegyeMoM pervoHe HacumtbiBanocb 234 o3epa 2-ro tuna (37% Bcex
03ep) W BbICOKaa [0/ HEKOPPEKTHO KNaccUULMPOBaHHbLIX 03ep 3TOr0 TuMa cama no cebe 3HaYUTeSbHO
YMeHbLUMNA MPEUMYLLECTBA aBTOMAaTM3MPOBAHHOIO KapTMPOBaHUSA OTHOCUTENIbHO 3((EKTUBHOCTU U
BOCNPOM3BOAMMOCTW pe3ynbTaToB. Kpome TOro, ManeHbKuMe 03epa He MOryT ObITb KapTUpPOBaHbl
(naeHTUGUUMPOBaHbI) NPX UCNOJIb30BAHNN aBTOMATU3MPOBAHHOIO MeToAa.

Mpumenas NDWI K kocmuyeckum cHumkam Landsat ¢ paspeweHuem 30 M, Wang [13] nucnonb3so-
Ban nopor 2000 M2npu oungpoBbIBaHUM NNOLLAAEN 03ep, YTO 0XBaTbiBa/I0O NPUBAN3UTENBHO 3 MUKCENs
BOAHOIN noBepxHOCTW. B XeTbicy AnaTay 7% Bcex 03ep WMeNnuM WMHAUBMAYaNbHYI MoWwadb MeHee
2000 M2 NpeHTUMKauMa M KapTUMpOBaHWe MeHbLUMX 03ep OblIM BaXXHbIMW, MOCKO/bKY B paccmar-
PMBAEMOM pailoHe OHWM 4acTo 06pa3ytoT BepTUKa/bHbLIA NOCnefoBaTeNbHbIA PAL AN Kackaf, B pesyib-
TaTe Yero HECKO/IbKO 03ep MO0 MMEKOT rMapaBnyeckoe CoefjMHeHWe, MO0 pacnosioXKeHbl B Henocpes-
CTBEHHOW 6M30CTN Ha pa3HbIX BbICOTax (CM. PUCYHOK 3).

PucyHok 3 - Kackag 03ep B BEpX0BbAX pekun AKcy

B TO Bpems Kak MpopbIB OAHOFO MasieHbKOro 03epa MajoBepPOsATHO CTaHeT MPUYMHON Cepbe3HOro
yuiepba, OH MOXET CNPOBOLMPOBATL MPOPLIB O4HOr0 WAM HECKOSIbKUX 60nblUMX 03ep. [poaHanusnpo-
BaB pAf MCCNefoBaHWiA, JOKYMEHTUPYIOLWUX ceneBble MOTOKU B CeBepHOM TsHb-LUlaHe, S. G. Evans u
K. B. Delaney [14] oTMeTUAM, 4TO NPOPbIBbI Ma/NEHbKUX 03ep MOMYT MHULMMPOBATb CeneBble MOTOKM,
06beMbl KOTOPbIX 3HAYMTENbHO MPEBbIWAT 06bEM W3HAYaNbHO MpopBaBLlerocd o3epa. [loaTomy
BEKTOpM3aLusa KOHTYpPOB 03ep 6bina BbINOAHEHA BPYUHYH, WCMOMb3ysa KaHanbl 7,4,2 n306paxeHwnit
Landsat 7 [9] n kaHanbl 3, 5, 7 n3obpakeHnin Landsat 8 Kak 6amKailLiMe K MCMOMb30BaHHbLIM KaHanam
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Landsat 7. Wcnonp3oBaHue MaHXpOMATHYECKOrO KaHama 8 ¢ paspemenueM 15 M, kotopoe TpebyeT
PYYHOrO METOAa KAPTHPOBAHMS, TIO3BOIHIIO CHU3UTH Opor onudposesanus ¢ 2000 10 675 m’.

OueHka MOrpelHOCTH H3MepeHHH. MBI OLICHUIN NOTPEIIHOCTD ONPEACICHUS IUIOMAH 03¢pa Ha
kaxaeid rox (2002 u 2014 rr.) u morpemHOCTh W3MEHEHHS miomanu o3epa mexay 2002 u 2014 rr.
OcHOBHas OTPEIIHOCTE B ONPEICICHHUN TUTOIIAIN 03¢Pa 32 OAUH I'OJ — 3TO MOTPELIHOCTD, BOZHUKAOLIAS
B PE3yNbTATe BCKTOPH3ALMH TPaHHL] 03¢pa OAHUM oreparopoM. IS KOMUYECTBCHHOU OLICHKH MBI
HCTOJIb30BAIA METOJ MHOKECTBEHHOTO onudposbiBanus, npeaioxeHustii F. Paul u ap. [15] ansa owud-
poBbIBaHMA TeAHHKOB. 71 03epo ¢ mromaasmu ot 675 10 190 000 M” Gbin onudpoBank! 4 omepaTopaMu,
ucnoap3ys uzodOpaskenmst Landsat 2002 u 2014 rr. [Ins kaxmoro o3¢pa B KOHKPETHBIM Tox OBLIO
paccUMTaHO CPEeAHEE W CTAHAAPTHOC OTKIOHCHHE UCTHIPEX M3MEPCHUH, W MOTPEIIHOCTh ObLIA YCTAHOB-
JICHAa KaK OTHOLICHHE MCXKIY CTAHAAPTHBIM OTKIOHCHHEM U CPEIHEH MIOIaabo, yMHOKeHHOE Ha 100%.
Onu 6bUTH YCPEIHEHEI MO TPEM KJaccaM pa3MepoB. MBI IPUMEHUITH CICYIOIHE 3HAYCHUS TOTPEIIHOCTH
k mmepenusm 2002 u 2014 rr. cootBerctBeHHO: +8.2 1 £8,7% A5 03¢p ¢ UHAMBHIYATBHBIMU IUIOIIA-
asvu mesee 10 000 w2, £6.9 1 +6,7% st o3ep ¢ mromaznso ot 10 000 xo 50 000 m° u +4,3 u £4.0% xmst
o3ep ¢ mromaasko Goxee 50 000 m.

Jia KONMMYECTBCHHOM OLICHKH MOTPEITHOCTH HM3MEPCHUH W3MECHEHHS IUIOIAAM o3epa ObLH pac-
CMOTPEHBI MOTPEIIHOCTH COPETUCTPALINHI H300paxkeHnH 1 ouudpoBeBanus rpaHunsl o3epa. Cuenst 2002
n 2014 rr. 6bUTH COPETHCTPUPOBAHBL, U A KAXKIOW Mapkl CLEH Obuta coznana ceth u3 10-15 cBazyromumx
TOYEK C HCIONB30BAHHCM YCTKO HIACHTH(QULMPYEMBIX XAPAKTCPHUCTHK MECTHOCTH, MECTOIOIOXCHUE
KOTOpBIX HE u3MeHUI0Ch. [lonyueHHbie 3HauUCHUS cpeaHekBaapaTuunoii ommbku (RMSEX y) cocrasims-
mu ot £3,7 a0 +5,3 m. IlorpemHoCTs HA COPErHCTPALMIO OBLIA PACCYHTAHA METOAOM, MPEITOKCHHBIM
F. D. Granshaw u A. G. Fountain [16] u mogudumuposanasim T. Bolch u ap. [17]. Broas rpanuig
KaKI0r0 o3epa ObL1 co3nan Oydep mmpunoii 1/2 3nauenus RMSEX )y, u morpemnocts usmepeHuii Oblia
paccuuTaHa Kak CpeAHEE OTHOLICHUE OMU(POBAHHOW IUTOLMAAN 03¢pa K INIOMAIN o3epa ¢ A0OaBICHHEM
mwromagu Oydepa. O0Imas norpeiHOCTh U3MEPSHHH TUTOIAAHN 03¢p ObIia paccuMTaHa KaK KBAJAPATHBIN
KOPCHb U3 NOTPEIIHOCTH copeructpanyu n3odpaxkenni 2002 u 2014 rr. n omudku oneparopa Ha 2002 u
2014 rr.

Knaccuduxanus ozep. B nureparype cyIIecTBYIOT pa3nuuHbIC KIacCH(UKALMH 03¢, B TOM UHCIIC
paspaborannsie aas Ceseproro Tsubp-lans. Knaccuduxarus H. B. Tlomosa [3] coaepxana 4 Tuna u
10 moaTHnoOB 03¢p, BKIIOYAs JICAHUKOBBIC, MPHICIHHKOBBIC, MOPCHHO-JICIHUKOBEIC U MOPCHHEIC 03¢pa.
A. P. Mezaeyos u ap. [6] o reHe3ncy BBIOCIII 3aIIaJUHHEIC, TPOBANBHEIC, KAPPOBBIC U MOAIPYKCHHBIC
MOPEHOH 03¢epa.

B srom uccaemoBanuu Bce 03¢pa ObLTM Pa3Ac/CHbI HA 4 Tuma THN | — NPUICAHUKOBBIC (KOHTAKT-
HBIC) 03¢Pa, PA3BHBAIOLINCCS HA SA3BIKAX JICAHUKOB, THUM 2 — MPHICIHUKOBO-MOPEHHBIC 03¢pa, 00pa3yio-
IIHECS HA COBPEMCHHBIX MOPCHAX B HEMOCPEACTBCHHOM Omu30cTH (Kak mpasmio, B npeaenax 500 m), HO
0c3 KOHTAKTa C A3bIKAMH JCIHHKOB; THII 3 — MOPEHHBIC 03¢pa, PACIONOKCHHEIC B MOHKCHIIX Ha LIA
win Oolice CTaphIX MOPEHAX, W THI 4 — 3aBajbHBIC 03c¢pa, 0OPa3yIOIIMECH B PE3YIbTATEC MEPCKPBITHS
pycia oOBaiaMu, OHOI3HIMU (CM. PUCYHOK 4).

Ora knaccudukanus MmeHee noapooHa, yem v H. B. Tlomosa [3] u A. P. Meneyosa u ap. [6], oanako
aHanu3 n3oOpaxenuii Landsat He mosBonsieT paznmuyare Gojee aetambHo. A. P. Mexey u ap. [18] moka-
3a]M, YTO BKIIOYCHHE JABYVX THIIOB MOPCHHBIX 03€p BAKHO, MOCKOJBKY HX PCaKUUH HAa H3MCHCHHS
KIHMMaTa U OJIeACHEHM pasnuuHbl. O3epa 2-ro THIA YacTO HMEIOT FHAPABIHYCCKHIE CBA3H C JICAHUKAMH U
MOPCHAMH, Ha KOTOPHIX OHH Pa3BHBAIOTCSA M coiepxar norpebeHHsri aex [2]. Oba daxtopa koHTpO-
JUPYIOT OBICTPOE PEarHpOBaHHC 3THX 03¢ HA MOBBILICHHE TEMIICPATypHl. Peakuus BEYHOH MEp3MOTH B
CBSI3U C N3MEHCHUEM TEMIICPATyPHl Ha Gonee cTapblx MOPEHAX MPOUCXOIUT MeaicHHee [19], Ho ee TasHue
MOJKET NOTCHLUAIBHO MPHUBECTH K HECTAOWIBHOCTH IUIOTHHEI [5]. 3aBajbHBEIC 03¢pa B HACTOSIICE BPEMS
HC KOHTaKTUPYIOT C JCAHHKAMH, U MPIMOH cOpPOC Tanol BOABI B 3TH 03€pa MATOBEPOATCH, HO MOXKET
MPOU30HTH Yepe3 cOpoc u3 03ep Tuma 1—2, pacmooKEHHBIX BBEPX M0 TCUCHHUIO. JTO MOKET MPUBSCTH K
KPHUTHYECKUM pacxozaM BoAwl u3 ozepa. [Ipumep — o3epo Kazankon B Oacceline pexu Xoproc ¢ 00beMoM
6 MITH M’, BBILIC KOTOPOTO PACIIONOKEHBI YeThIpe 03epa [18].

XapakrepucTuku 03ep u ux pacnpeaenenue. B 2002 u 2014 romax Obuto uACHTH(PHUIIMPOBAHO
599 ozep ¢ obmeit mmomanso 16,26+0,85 kM u 636 osep ¢ obmeit mromaaso 17,35+0,92 kv’ B
2002 roay camas GoblIas H3MEPEHHAs ILIOMIAIb 03epa coctasisiaa 1,03 kv, Hammensmas — 0,0007 kv’
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80“36'15"E 80°38'0VE

PricyHOK 4 - Tpymepbl 03ep pasHbIX TWMOB: CHUMKKM Landsat 1 a3pohOTOCHUMKM
(B. Kanuua, M. KaceHos, utonb 2014 roga):
a- TN 1- NpuNeaHVKOBLIA; 6 - TUN 2 - NPUNESHUKOBO-MOPEHHBINA; B - TWM 3 - MOPEHHbIN; T - TUM 4 - 3aBa/ibHbIi
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PucyHok 5 - PacnipegeneHvie konnyecTtsa o3ep (a) 1 nx obLeit nnowaam (6) no pasmepam;
KO/IMYECTBO 03ep, NOoLab KOTOPbIX YBENUUWUIACH (B) M YMeHbLUMAACh (r)

a cpegHaa - 0,027 km2 lMpeobnagann osepa ¢ nnaowagsto 0,002-0,05 km2 4yto coctaBuno 80% no
KONu4yecTBy U 42-45% oT obulei nnowaam (pPUCYHOK 5, a, 6). O3epa OblAM PACMONOXEHbI Ha BbiCOTax
2220-3660 n 2220-3690 m B 2002 1 2014 rogax COOTBETCTBEHHO. HebonbllOe yBENNYEHNE BEPXHEN
rpaHuLbl pacnpocTpaHeHus Ha 30 M 6onbLue abCONOTHON BepTUKanibHOM TouHOCT SRTM GDEM %10 M,
HO Mbl OTMeYaeM, YTO TOYHOCTb Oblfia MoayYeHa 13 He6onbLoro Yncna GCP. bonbwKnHCTBO 03ep (60 n
56%), Ha KoTopble npuxoauTca 56 n 52% ux obwein nnowaan B 2002 1 2014 rofax COOTBETCTBEHHO,
6blaM pacnonoXxeHbl Ha BbicoTax 3100-3400 m Hag yp. M. Osepa 3-ro Tuna npeobnagany Kak no Konwu-
YyecTBY, TaK 1 N0 CyMMapHOW NNowaaun, 3a HUMK cnegosanu o3epa 2-ro Tuna (tabnuua 2). O3ep 4-ro Tmna
6bl10 OTHOCUTENBHO HEMHOrO, HO MX pasmepbl OblM Ha NOPSAAOK 60MbLUe, YeM Y ApPYTrMX TUNOB 03ep, B
cpeaHem 0,11 kM2 O3epa 4-ro Tuna pacnofaraancb Ha 601ee HWM3KUX BbICOTaX, MO 3TOW NPUUMHE cpea-
HWIA pa3Mep 03epa B Mpefenax caMoro HW3KOro AmanasoHa BbicOT 2200-2500 M Hag yp. M. COCTaBWN
0,2 KM2, 4TO BbILLE, YEM B APYruX BbICOTHbIX AMana3oHax. MakcumaibHOe KOMMYecTBO 03ep € Hambosb-
el obuleid cymMMapHOl nnowiagblo 06Hapy)XeHo B GacceiiHax pek Ocek, Kokcy n AKcy, U3 KOTOPbIX
nepBble ABa ABNAOTCA KPYMNHeAWMMKN 6acceiiHaMy B UCCNeyeMoM paiioHe. CpeaHWiA pasmMep 03ep B 3TUX
6acceitHax cocTtaBun 0,023-0,036 km2 Bonblume o3epa co cpeaHeir nnowaabto 0,04 n 0,062 Km2 pac-
MonoXeHobl B 6acceiiHax pek Koprac u Jlencbl COOTBETCTBEHHO.

Tabnvua 2 - PacnpeseneHvie o3ep no tunam B 2002 1 2014 rogax. MNnowaapb o3ep AaHa B KM2

Tun 2002. 2014 . BbICOTHbI
o3epa Konu- Obulas CpegHss Konu- Obuas CpegHss nHTEpBa,
4ecTBO nnowiasb nnowags  YecTBO nnowiasb nnowasb M

Tun 1 107 2,39+£0,13 0,022 118 2,62 +0,15 0,022 3020-3660 (3690)
Tun 2 203 2,93 +0,19 0,014 234 38+0,23 0,016 2910-3660
Tun 3 267 8,63 0,43 0,032 263 8,64 £ 0,43 0,033 2470-3590
Tun4 22 231+01 0,11 21 2,27+ 0,09 0,11 2220-3220
Obwas/cpeaHss 599 16,26 + 0,85 0,02 636 17,35+ 0,9 0,03 2220-3690
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M3meHeHNs B KONMYECTBE U XapaKTepucTmkax osep. B nepuog ¢ 2002 no 2014 rog obuiee Konu-
YecTBO 03ep yBennumnocb Ha 6,2%. B To Bpema Kak nnowagb 19,5% o3ep Bo3pocna, naowaam 12,5%
03ep YMeHbLUMMAach, B TOM YKC/e Te 03epa, KOTOPbIe MOJIHOCTLIO Ucyednn (Tabnuua 3, CM. PUCYHOK 5 B, T).
3meHeHunst B 68% Bcex 03ep (B 2002 roay) 6biav B npeaenax NoOrpeLHoCcT N3MepeHuia.

Tabnumua 3 - VI3MeHeHVs B KOJMYeCTBe U 06LLel NoLWaan 03ep

O6was nnowaas, KmM2 V13MeHeHve 06LLeit nnoLaam
Tun o3ep Konnyectso
2002 r. 2014 . KM2 %

YBeuuBLUMECH 116 1.43 £ 0.097 241 +0.15 0.98 £ 0.26 69 + 17
CokpatuBsLumecs 42 0.68 + 0.042 0.46 + 0.03 0.22 + 0.08 32+ 174
V3MeHuBLUMECS B Npeaenax owmokn 409 1391 + 0.7 14.06 + 0.71 015+ 13 1+ 151
Hosble 69 - 0.44 £0.03 0.44 £0.18 100 + 15.3
VcyesHyBLUmne 32 0.25 £ 0.02 - 0.25 + 0.09 100 = 15.6

Ha pucyHke 5 nokasaHbl M3MEHEHUS MO M0LWAaAN U KOMYECTBY 03ep B COOTBETCTBUM C KaTeropuer
pasMmepoB. KonnyecTBO 03ep YBE/IMUYUIOCH BO BCEX KATEropusx, Kpome cambiX 60nblimx (>0,1 KM2), rge
YNCNO HE M3MEHWNOCb, N caMblX ManeHbkux (<0,002 KM2), rge obluee KOAMYECTBO 03ep COKpPaTUAOCH,
MOCKOMbKY UX naowaan ysennunnuco B 2014 rogy no cpaBHeHMto ¢ 2002 rogom M OHM Nepewsn B cne-
LAYHOLLYI0 KaTeropuio pasMepoB (CM. pUCYHOK 5, a). Hebonblioe yBennyeHve obuiein nnowagn Habnwo-
[lanocb 1 BO BCEX KAaTeropumsx, Ho 6bIN0 6/IM3KO K MOFPELHOCT U3MEPEHMIA (CM. PUCYHOK 5, 6), 1 03epa,
naowagb KoTopbixX Nnbo yBennumnacb (CM. PUCYHOK 5, B), nnM60 ymeHblMnack (CM. pUCYHOK 5, T) 3a
npegenamy NOrpeLIHoOCTH, aHaNu3MpoBanuUCh OTAENbHO. Y MaNleHbKUX 03ep Habnoganocb Hambosnbliee
yBenu4yeHve no nnowagn. CpefdHsas nnowagb Takux 03ep Bo3pocna Ha 220% (pucyHok 5, B). CpeaHee
YMeHbLUeHVe NAoWaan 6bi10 HKe, YEM YBEIMYEHME BO BCeX KaTeropuax pasmepos W, No-BUAUMOMY, He
KOppenupoBano ¢ pasmepom o3epa (CM. pUCYHOK 5, r). HanbonbwmMM poOCTOM YMCAEHHOCTU U CpefHei
naowagm xapakrtepmayotca osepa 1-ro Tuna (tabnuua 4). M3 Bcex 44 o3ep, nnouwiadb KOTOPbIX YBENW-
ynnacb B 2 pasa v 6onee, 31 npuHagnexano K 1-my tuny. 3 69 BHOBb 06pa3oBaHHbIX 03ep 51 6b110
03epoM 1-ro TUMa, B TO Bpems Kak Hebo/bLLIOe KOIMYeCTBO 03ep 1-ro Tuna yMeHbLUWAO0Ch UK NOHOCTLIO
ncyesno (cm. Tabnuuy 4).

Tabnmua 4 - VameHeHus B konnyectse (N) v 06LLeii niowaam o3ep pas3HbIX TUIMOB.
[ina KaXAoro Tmna BepxXHAs U HWKHAA CTPOKU MOKa3blBatoT abCcotoTHbIe (KM2) 1 0THOCUTENbHbIE (%) N3MEHEHNS.
O3epa, KnaccupuLmpoBaHHble kak Tun 18 2002 rogy v Tvn 2 B 2014 rogy,
MOKa3aHbl OTZENbHO KaK KaTeropus «M3ameHuBLUVE TUM»

Osepa
Tun 1 Twun 2 Twun 3 Tun 4 M3MEeHUBLLME
Tun o3ep ™n
N KM2% N KM2% N KM2% N KM2% N KM2%
N 57 0,74 + 0,17 29 0,086+0,036 8 0,024+0013 2 0,012+0,004 20 0,1+ 0,029
75+ 152 473+ 188 31,9+21,2 37,8+ 23 78,6 + 169
S 25 013+0041 7 0014+001 5 0058+002 5 0,017 0,004
P - 353+ 167 234 + 183 282 + 132 41,9 +219
B”i:‘"g”g'ﬁ;‘j(”ec" 10 0,03+0,058 127 0,099 +0,28 248 0,14+095 14 0,058 +0,22 10 0,034 + 0,068
PeA 57+ 138 4,05 + 16,6 22+ 147 29+ 121 53+ 135
norpewHoCcTn
HoBble 51 0,305+013 18 0,13 + 0,051 .- .- .-
WcuesHyBLuve 5 0032+0009 22 018+0015 4 0023+0005 1 0,021 + 0,005 .-

BTopbIMKM NO NOKasaTento pocTa cTaiv 03epa 2-ro Tuna. XoTa cpegHuidi NpUpocT Oblal MeHbLLE, YeM Y
03ep 1-ro Tuna, nx o6LMe KOANMYecTBO M naowadb yeenmunamcb Ha 30% (cm. Tabnuuy 2) M3-3a nepexoga
35 o3ep w3 npunegHUKoBbIX (1-A Tun) o3ep (cm. Tabnuuy 4). O3epa 2-ro TvMna AEMOHCTPUPOBAIK
Hanbonee gMHaMMYHOE MNOBefeHMe, TaK KakK Hapsigy C UX pocToM W obpasoBaHMeM HOBbIX 03ep 11%
MONHOCTbIO UCYE3NN UAN YMEHbLUNANCHL B Nepnod mexay 2002 n 2014 rogamu (CM. pUCYyHOK 6, ).
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Konuyectso 1 nnowadb 03ep 3-ro U 4-ro TUNOB U3MEHSAINCb HAMHOIO MeHbLle. Ha pucyHke 6, a,6
NnoKasaHbl PacrnosioXeHUs 03ep, U3MEHeHWUs MNOLaAM KOTOPbIX NPEBbILLIAET MOrPeLHOCTb M3MEPEHUS.
Han6onbllee KO/MYECTBO HOBbLIX 03ep, YBE/MYMBLUMXCA MO pa3Mepam, PacrosfioKeHO B CEBEPHOM U
3anagHom paiioHax XeTbicy Anatay B 6acceiiHax pek Akcy (10%-e yBenuueHmne o6Llein naowaan), bbeH
(14%), Kope (17% ) n Kokcy (11%) Ha BbicoTax 3000-3500 m Hag yp. M. M3 69 HOBbIX 03ep 25 ob6pa-
30BaNNCb B 3TUX YeTblpex HacceitHax (CM. pUcyHoK 6, B). PacnpepeneHue 03ep, Mowafb KOTOPbIX CHU-
Xanacb, 6b1710 04HOPOAHBLIM MO BCEMY PErnoHy, 1 60/bLIMHCTBO TakKMX BOAOEMOB OblI0 PaCNONOXEHO Ha
BbicoTe 3000-3300 M Hag yp. M. (CM. pUCYHOK 6, 6).

PucyHOK 6 - MpocTpaHCTBEHHOE pacrpese/neHue 03ep,
KOTOpbIE: & - YBE/IMUM/INCh B pa3Mepax; 6 - YMEeHbLUMANCH MO pa3Mepy; B - HOBbIE 03epa; I - UCUE3HYBLUME

3akntoueHne. YBeNUYEHWE UYUCNEHHOCTM U 06LWel NoWaAM TFOpHbIX 03ep WCCNefoBanoch B
XeTbicy Anatay mexgy 2002 n 2014 rogamu no AaHHbIM KOCMUYECKMX CHUMKOB. O6Lwunidi pocT naoLaan
6b11 HEOOMbLIKMM, NPUMEPHO Ha 6%; OA4HAaKO HebonbLLOe 06Llee yBenMUeHne OblI0 BbI3BAHO AMHAMMUKOL
OTZeNbHbIX 03ep, KOTOpas BK/OYaia Kak pocT, Tak 1 COKpaLLleHWe Mo njollaim ¢ TeyeHueM BpeMeHu. [lge
KaTeropuu 03ep, pasBMBaloOLLMECs HA MOMOAbIX MOpPeHax, W MNPUIeSHUKOBbIE 03epa MoKasain camblil
CUIbHbLIV POCT. 3a Nepuoj uccnefoBaHns nosasuaoch 69 HoBbIX 03ep, 51 0fHO M3 KOTOPbIX 06pa30BaioCh
Ha KOHLax NefHNKOB B pe3y/ibTate UX OTCTynieHus. 3 32 ncuesHyBLUIMX BOAOEMOB 27 PacrofioXninch
Ha COBPEMEHHbIX MOpEHax.

MOHWTOPUHTI BbICOKOTOPHbLIX 03ep Mpy MOMOLLY AellinprpoBaHns pasHOBPEMEHHbBIX KOCMUYECKUX
CHMMKOB Landsat B ycnoBus npofo/mkarolleinca gerpagalun onefjleHeHUs faeT BO3MOXHOCTb BbISIBUTH,
KaK Ha paHHeli CTafumn 3apoXAeHus, Tak U B CTaAMU MaKCUMaJbHOIO pa3BUTUS, 03epa, NpeLcTaBnsoLme
yrpo3y (popMMpoBaHUA paspyLUNTEIbHOTO CeNsl B pe3y/bTarte NpopbIsa.

PaboTa BbinonHeHa npu noagepxke Newton - al-Farabi Fund no pesynbTatam uccnegoBaHuii
nporpaMmbl «JMHaMunKa Kpuocdepbl 30HbI (DOPMMPOBAHUA CTOKa Banxalu-AnakonbCKOro 6acceiHa Kak
OCHOBa 0becneyeHns BOLHOI 6e30MacHOCTM W MEepCreKTUBHOMO MAaHWPOBaHWSA PasBUTMSA BOLHOMO Cek-
TOpa 3KOHOMUKM» (Ne 1732/C®P4) n nporpamMmMbl «IBOMOLUUSA NEAHUKOB U NELHUKOBbLIX CUCTEM TpaHC-
rpaHnyHbIX 6acceiiHoB KasaxcTaHa v conpefesbHbiX cTpaH LleHTpanbHOW A3MM Kak OCHOBA OLEHKMW CO-
BPEMEHHbIX U NPOrHO3HbIX U3MEHEHWI pernoHanbHbIX BOAHbIX pecypcoB» (Ne 0257/MLd-14).
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LANDSAT FAPBHIIITHIK TYCIPLIIM HANJAJAHY APKBLIbBI
BHUIK TAYJIBI KKETICY AJIATAY KOJIIH TYFEHAEY

Annoramus. 2002 sxore 2014 xok sxargait Ooiisrama Omik Tayasl XKericy Anaray xemiH TyreHacy Landsat ra-
PBINTHIK TYCIpLmiMAEpai alKbIHAAY HEFiziHAe XKyprizinmi. Kex 2002 sxoHe 2014 ok, catikec 2260-3660 xane 2220—
3690 M T. 1. TOMEH OWIKTIK apanbIFbIHAA OpHANacKaH OoxarsiH. Kemmep cabl 599-mam 636-ra nmeiiin 6,2 %-ra
apTBHIIL, >KAJIIbI ayMarsl 16,26 kM-1eH 17,35 kM-re meitin ecti. 3100-3400 M T. 1. TOMCH OHIKTIK apaJbIFbIHIA OpHA-
nackal ke kexuaep (60 xaHe 50 %), 6y 2002 sxone 2014 >KpLaapaarsl KaImbl ayMAaKTBIH 56 koHE 52 % KypaabL
Byx yakerrra kem aymarbl 19,5%-ra apTThl Kanmbl Kenl caHbl 12.5%-Fa KbICKAPBIN, ayMarbIMEH KOCA TOJBIKTAH
JKOFaTbIN KeTKeH. Kemnnmepain Oapabrsl 4 Typre O6MIHFCH: MY3IBIK *KAHBIHIAFBL, MY3IbIK >KAHBIHAAFbI-MOPCHABIK,
MOPCHAIIBIK YKOHE KyJIaMa YHIHILUTIK.

Tyiiin ce3aep: JKericy Anaraysl, TYTeHIEY, FAPBIIITHIK TYCIPITIMACP, MY3AbIK K6JI, MOPEHAJIBIK K6JI, My30acy.
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INVENTORY OF HIGH MOUNTAIN LAKES
IN THE ZHETYSU ALATAU USING LANDSAT IMAGERY

Abstract. Changes in the abundance and area of mountain lakes in the Djungarskiy (Zhetysu) Alatau between
2002 and 2014 were investigated using Landsat imagery. The number of lakes increased by 6.2 % from 599 to 636
with a growth rate of 0.51 % a'. The combined areas were 16.26+0.85 to 17.35+0.92 km® respectively and the ove-
rall change was within the uncertainty of measurements. The lakes were located in the altitude range 2260-3660 and
2220-3690 m above sca level. in 2002 and 2014 respectively. The majority of lakes (60 and 56 %), accounting for 56
and 52 % of their total combined area in 2002 and 2014 respectively, were positioned between 3100 m and 3400 m
a.s.l. All mapped lakes were assigned to one of following types: Type 1 — contact lakes, Type 2 — proglacial morainic
lakes Type 3 — morainic lakes and Type 4 — dammed lakes.

Keywords: Zhetysu Alatau, inventory, satellite images, glacial lake, moraine lake, glaciation.
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!II.7.1., mpodeccop, 3as. kadeapoii reoae3mu 1 KapTorpaduu
(baxwHCKMIA TOCYJAPCTBCHHBIA YHUBEPCUTET, baky, AsepOaiimkaHn)
2 JIOKTOpAHT, CTAPLIKIA IPEI0IABATEIH
(A3epOaliKaHCKHH ITeTarOTHUCCKUH YHUBEPCHTET, baky, AzepbaimkaH)

TPEBOBAHUA K TEMATHYECKOMY COAEP/KAHUIO KAPT
OXPAHBI ITPUPO/bI

AnHoTtamusi. PazBurne CHCTEMHOTO moaxoga B Kaprorpadmu, yriyOJieHHWE 3ampocOB HAYKH M TPAKTHKH
BBI3BIBAFOT HEOOXOAUMOCTH CO3AAHUS KAPT, JAIOIINX CHHTETHYCCKYIO ICICHATIPABICHHYIO HHpOpMANHIO 00 o1mpe-
JICTIICHHBIX CBOMCTBAX, MPU3HAKAX, B3AMMOCBS3IX H IPYTUX COJACPKATCIbHBIX ACIEKTAX XapPAKTEPUCTUKHU reorpadu-
YECKHX SBICHUH KAK IPOCTPAHCTBEHHBIX CHCTEM PA3HOTO paHra. K TakMM KapTaMm OTHOCSATCS M KapThI OXPAHbI IPH-
poxst (KOIT). B cBsI3M C 3THM CTAaHOBSTCS AKTYAJIbHBIMH M CTABATCS HA MOBECTKY JHS NMPOOIEMBI COBEPIICHCT-
BOBAHHA TCMATHICCKOTO COMCpKaHus | cozganus cepuii KOIT.

Kirouernie ¢J10Ba: KapTa, JCTCHAA, MACIOTAO, OXPAaHA MPHPOIBL, OXPAHACMBIC 0OBCKTHI, COACPKAHAE KAPT.

Beenenne. [Ipobiema coxpaHeHHs LETOCTHOCTH U IPUPOJOOXPAHHOTO PEKUMA 0CO00 OXPAHIEMBIX
npupoanerx tepputopuii (OOIIT) B Aszepbatinkanckoii PecniyOnuke (AP) Hukorga He Obia CTONB OCT-
pol, kak cefiuac. B mocneanue roapl B pecmyOnrKe B 3TOM HANPABICHHH HPHHAT PSI COOTBETCTBY FOLIUX
3akoHOB u moctaHoBieHui [lpesumenta u IlpaButeiapctBa AP [2-5], BBIMOMHCHBI MHOTOYHMCICHHBIC
MPOCKTHI, CO3JAHBl PA3HOTO POJa MPHUPOAOOXPAHHBIC OOBCKTHI, 3ANOBCAHUKHA M HALIMOHATBHEIC MapKH,
KOTOPBIC TIOKA3aHBI HA PUCYHKE 1.

g Toro 4ToOBl COCTABUTE JOITOCPOUHBIC LENICBBIC MPOrPaMMBl 00YCTPOHCTBA TEPPHUTOPUH, HEOD-
XOJMMBI OOLITHPHBIC HAYYHBIC UCCICAOBAHUS VCIOBHH Beero peruona. Ha 3Toii ocHoBe paspabarriBatoTcs
KOHKPETHBIC MECPONPUATHS IO 3aIMUTE OKpYKaromel cpeapl. COCTABICHUE KapT OXPaHbl NPUPOIBI HCCIIC-
JOYEMOT'O PETHOHA ABJIICTCS OUCHb BAXKHOH W HEOTHEMJICMOM YaCThIO BCETO KOMILICKCA MECPONPHUATHH MO
3aIIUTE OKPYKAOIIEH CPEeabL.

ITpu paspabotke Temaruueckoro coiepxkanust kapt oxpanbl npupogsl (KOIT) caexyer yuuTsiBats,
KaKHE MCPOIPHATHS MO0 OXPAHE U BOCCTAHOBICHHIO MPUPOIHOM CPEABl JOJDKHBI OTOOPAKATHCI HA 3THX
KapTax, YeM OHH OOYCIOBICHBI U TAC MPOBOIATCA, 4 TAKCKE OYCHBb TIIATEIBHBIM JOKCH OBITH MOKAa3
OOIIT. B cBoro ouepenp, conepxxanue kapt KOIT 3aBucuT oT oxBara miomamd ¥ HA3HAYCHHS JAHHBIX
kapt. [lo 3TiM xapakrepucTHKaM UX KIacCUGHIMPYIOT KaK PETHOHANBHBIE, OTPACICBBIC U MacIITaOHEIC.

OO01ue TpeGoBaHUS K PErHOHAJILHOMY PSIAY KapT 0XpaHbl NpHpoIbl. B nenom oxpana mpupoast
BKITFOUACT B CCOs CIEAYIOIIUC 3a0a4H:

1. Coxpanenue u yay4ieHHe GU3HICCKOT0 H COLHANTBHOTO OJIaromnonyvus HaceICHU.

2. PanmoHamsHOE IPUPOIOTIONB30BAHHE B IPOLIECCE XO3AHCTBEHHOM NEATENBHOCTH.

3. 3amwura naHAmMadTOB, MOAACPKAHHE ECTCCTBCHHOTO COCTOSHHS OXPAHAEMBIX MPHPOIHBIX TEp-
PUTOPHUH.

Peruonanensiii psin KOIT moskeT ObITh BeChbMa Pa3HOOOPA3HBIM, YTO 3aBUCHT OT HCTIOIb3YEMOU CXE-
MBI pupoAHOTo pationuposanus. [IpupogHeiii moTeHmman gaHAWAadTOB PErHOHA AODKCH TMOCTY)KHTh
OCHOBOU TSl OIMPEACACHUS PA3IUYMS IIOIAACH 00BEKTOB oxpaHbl. [Ipy co3ganuu peruoHaIBHOTO psiaa
KOII BaxkeH moka3z yupe:KACHUH, 3aHUMAIOIINXCSI OXPAaHOU NPUPOIBL, H TPO(PHIAKTHICCKUIX MED.

OcHOBOU BBIACTICHUS TCPPUTOPHH AN CO3AAHUS KapT PETHOHATIBHOTO Psia BCETAA SABISCTCS JaH.-
mwadTHOC PAWiOHUPOBAHKE. BBIACACHHC NPHPOAHBIX 30H 00/aCTCH BBICOTHOW MOSICHOCTH, CEKTOPOB
(MEpHINOHATIBHEIX), CTPYKTYPHO-TCOMOP(ONTOTHICCKUX KOMIUIEKCOB. B YacTHBIX ClAy4asx BO3MOMKHO
HCTIONIb30BAHNE 8 IMHHICTPATHBHOTO WK OACCEHHOBOTO MPHUHLIHIIA.
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PucyHok 1- KapTa 0c060 0XpaHsembIx NPUPOAHbIX TeppuTopuii AsepGaiiikaHa

OG60oCHOBaHME pervoHanbHbIX CXeM OXpaHbl NPUPOAbl AO/MKHO ONUMPaTbCH Ha KOMMJIEKCHOCTb, a
3aTeM Ha aHa/iM3 NPUPOAHbLIX YCN0BWIA TEPPUTOPUU C aKLLEHTOM Ha «cnabble MeCTa» MPUPOAbI: YYaCTKM
TeppuTOopwnii, Hanbosee CULHO MOABEPXKEHHbIE MPUPOAHBLIM WA aHTPOMOreHHbIM BO3AEACTBUAM, peaKune
BUAbl PacTeHWI W >KMBOTHbIX U T.M. BaXHbl OLEHKU AUMHAMWKW NPUPOAHOW Cpedbl, Npexae BCEro
eCTeCTBEHHOM.

TpeboBaHMA K TeMaTU4YeCKOMY cogepxaHuto otpacnesoro psga KOIMM. Cuctembl oxpaHbl npu-
pofbl OTPacneBoro psfa Harpas/ieHbl Ha COXPaHeHWe elle He TPOHYTbIX MPUPOAHLIX KOMIMJIEKCOB; Ha
ornpefesieHne OXPaHHOro peXxuma UCMosb3yemblX TEPPUTOPUIA, Tae MPOSIBASIOTCA HeraTWBHble Nocnes-
CTBMSI MPUPOAHOIO M aHTPOMOreHHOrO XapakTepa; Ha ob6ecrieyeHVe MeponpuUATUIA MO aKKIMMaTu3aumm
LIEHHbIX XXMBOTHbIX, MENMOpaLnn; Ha BHEeAPEHUe 3KOM0rMYeckn 6e30MmacHbIX TEXHONOMUA UM nepenpo-
(hmnmpoBaHue nNpeanpuaTUiA. B KpynHbIX permoHax ¢ onpefesieHHON opueHTauMein Ha Kakoi-nmbo Bug
X03ACTBEHHOrO MoJsib30BaHUA Tpebyetcs KOI oTpacnesBoii cneunduku. B cofepXaHuu 0TpacfieBbixX
KOIM uenecoobpa3Ho 0To6pakaTb MHGOpMaLMi0 06 MCTOYHMKAX BO3AEMCTBMS Ha OKPY>XKaloLlyk cpemy,
nX TMNax, 06bemMax BbIBPOCOB, peXXMMaxX BAUSAHUS.

OCHOBOI 0TpacneBoro psga LenecoobpasHo caenatb panoHMpoBaHUe C BblgeNeHWeM TEPPUTOPUIA ¢
npeobnagatoLLelii X03AMCTBEHHOW opueHTauuein. KapTorpadvpoBaHMIO MpU 3TOM MOAMEXAT OOBEKTbI
NpUPOLbl, MOABEPKEHHbIE BANAHUIO (3arpA3HEHUIO, HapyLUEHHOCTHW, Aerpajaunn) onpefeneHHbIX oTpac-
NeBbIX KOMMEKCoB. Cpeaun 0TpacfeBbiX BULOB OCBOEHWS BbIAENAOTCS MPOMBbILLAEHHOE, CelbCKOX035i-
CTBEHHOE W peKpeaunoHHoe. C TpeMs OTMEYEHHbIMW TWNaMU OCBOEHWS TECHO B3aUMOCBS3aHbl /eco-
XO03MCTBEHHOE, OXOTHMYbE-MPOMbLICIOBOE, MEMOPAaTUBHOE, TPAHCMOPTHOE W Apyrue BUAbl XO3SACT-
BEHHOWN fesATeNbHOCTH.

Ecnn Ha KOIM pernoHanbHOro psga normyHo npeobnagaHve 06BLEKTOB, HYXAAOLWMXCA NPenmy-
LLLeCTBEHHO B OXpaHe, To Ha KOI oTpacneBoro psaga 60/bLUuas 4acTb 06bEeKTOB 0053aTe/IbHO LO/HKHA HYX-
[aTbCs B PEKy/bTUBAL MU, BOCCTAHOBMAEHUU, OUYULLEHUN, MEPEBOAE B Apyrue BuUAbl YTOAUIA U perynupo-
BaHWW X03AACTBEHHOr0 MCNONbL30BaHWSA TEPPUTOPUIA.
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Habop » Tunonorma o06bLEKTOB Ha oTpacneBbix KOIT HensbexHO OTpaXkaloT NPUPOAHbLIE 0CO6EH-
HOCTW TeppuTOpUA. Pasnnumna mexpay 06beKTaMu pernoHanbHoro u otpacnesoro KOI cocTosT B TOM,
4yTo 06BLEKTbI OXpaHbl Ha KOI perMoHanbHOro paga npuHagnexaT npupogHbiM cucTemam, a Ha KOTI
0TpacneBoro psfga - nNpUPOAHO-TexHUYeckum cuctemam (MTC). B Tabnuue 1 npusefeHbl OCHOBHbIE
Harpysku nereHg KOTT oTpacnesoro psga [6].

Tabnuua 1- CogepxxaHuve nereHapl KO oTpacnesoro psaga

Tun ocBOEHUS MprpoAooXpaHHbIE MEPONPUSITUS

OxpaHa: BOAHbIX 06HEKTOB; BO3AYLUHOr0 6acceiiHa; NoA3eMHbIX BOf; MOUYBEHHO-PACTUTENbHBIX
pecypcos

PeKyNbTUBALMA: 3eMeflb Ha MECTax f06bIUM MOMe3HbLIX UCKOMAaeMbIX; PeK

YTUNN3aLmMs GbITOBBLIX M TOKCUUHBIX OTXO/0B

BbISBNEHE N OXpaHa reoiorMyecKMX NMamMATHUKOB NPUPObI; PaLMOHa/bHAs SKCTyaTaL|s
MECTOPOXKAEHNI MONE3HBLIX UCKOMAEMbIX

MpomblILneHHoe

BsegeHve NacToMLLE060POTOB; PerynnpoBaHime Bbinaca CKOTa; Co3faHne KynbTypHbIX
nacTouiy
MennopaTnBHbIe MepOMNpPUATHS
CenbCKOX03AMCTBEHHOE OxpaHa, BOCCTaHOB/EHWE U NPeSoTBPaLLeHie BTOPUYHOTO
3aconeHus noys
YTunusaums CTOKOB; 3aKpbITbIi fpeHaX; HOPMUPOBaHe
yA06peHwii

BbisiBneHue 1 oxpaHa: OOMT; NnaMATHMKOB NPUPOAbI, Caa0BO-MapKOBOTO MCKYCCTBA, MCTOPUN,

KYNbTYpbl; KYPOPTHbIX NIECOB; NNsHKel

PaliOHMpOBaHWE HaLMOHaNIbHBIX NMApPKOB MO CTENEHW OXPaHbl; PerynmpoBaHne TyPUCTCKNX
PekpeawuyoHHoe Harpysok

MpegoTBpaLLeHe 3arpsi3HEHMS U OMaCHbIX NPUPOLHBIX

SBNEHNI

VIHTEHCMBHOE OCBOEHME (BMECTO 3KCTEHCKBHOIO)

OCHOBHble Tpeb6oBaHUA K cogepxaHuo MacwTabHoro psaga KOIM. MacwTabHble psigbl KapT
KOI BbIrNSAAT Kak MOAYMHEHHbIE pPerMoHanbHOMY K oTpacneBomy psigam KOIM. U pernoHanbHblii, 1
0TpacneBoi psabl MOTYT cofepXaTb 06pa3subl KapT pasHbiX Macwtabos. C METOAMYECKON TOUKM 3peHuUst
LienecoobpasHo paspaboTaTb 06LMe NPUHLMMBLI NOCTPOEHNA MacliTabHoro psga KOr.

MacwTabbl B cnyyasx NpUpoLOOXPaHHbIX KapT ONpefensioT AeTaibHOCTb 0TOBpaXKeHUsa 06bLEeKTOB
OXpaHbl 1 MPUPOSOOXPaHHbLIX MEepOnpuATUiA. 18 PerMoHOB CO CNOXHOW CTPYKTYpOi naHAwadToB u
MHOrOYMCNEHHBIMW Pa3HO0bpa3HbIMU 06BEKTAMU OXpaHbl MPUPOLbI BO3MOXHO MPOEKTUPOBaHWE Cepuu
KapT pasHbIX MacLTaboB..

B kapTorpaguu pasnnualoT KapTbl: KpynHomaclwTabHble (1:200 000 u KpynHee), cpefHemaclu-
TabHble (Menbye 1:200 000 go 1:1 000 000), menkomacwTabHble (Mesibye 1:1 000 000) [7]. AHanornyHbIM
o6pa3om cnegoBasno 6bl pa3paboTaTb NPUHLMMNbLI NOCTPOEHMA MacliTabHoro psga KOIM.

Tak, Ha MefikoMacluTabHbIX 1 0630pHbIX KapTax KOI LenecoobpasHo oTobpaxaTb paioHMpOBaHUe
Mo YCTOMYMBOCTM K TEXHOTEHHbIM BO3L4ENCTBUAM M KOMMOPTHOCTU OKpPYXatoLlel cpedbl K YCMoBUAM
XU3HedeATeIbHOCTU. OXpaHseMble NPUPOAHbLIE TEPPUTOPMUM OOLIYHO AENATCA TOMbKO Ha BUAbI, Jat0TCA
6e3 nopapasfeneHnss No NPOPUID M He BblpaXKalTcs B MacluTabax KapT. Bo3mMOXeH Moka3 paiioHu-
poBaHUA Mo 6acceliHam pekK, a TaKKe apeasioB peAKuX Wan Nognexawyux oxpaHe pacTeHWU U XUBOTHbIX.
Ha menkomacwtabHbiXx 1 0630pHbIX KOIT Heob6xo4MMo AaBaTh TakkKe afMUHWUCTPATMBHOE pailoHUpO-
BaHWe TeppuTOpuiA C 0TOBPaXXeHMEM NPUPOLOOXPAHHbLIX MEPONPUATUIA, HaNpUMep BOLHOW Menuopawuu,
BOCCTaHOB/EHUSA NECOB U T.M.

Ob6bekTamu cogepxaHus cpefHemacluTabHbix KOI ABAAKOTCA KOMMOHEHTbI MPUPOAHONA cpefsl,
coobLlecTBa pacTUTENILHOIO U XXMBOTHOFO MMpa. Ha aTuX e KapTax MOXHO 0TO6paxaTb U OXpaHsemble
NPUPOLHbIE TEPPUTOPUM, OLHAKO UX CedyeT pasgensTs No BuaaM, NPOGUII0 U 3HAUYEHMIO.

Ha cpegHemacwtabHbix KOIM HyXHO 0TO6paxaTb CUCTEMbl OXpaHbl MPUPOAbI B OKPECTHOCTAX
KPYMNHbIX FOPOAOB W MPOMbILLAEHHbIX KOMMIEKCOB, 30HbI MOYBO3ALMTHOIO HA3HAYeHMS Ha ydacTKax
[JONMNH 1 bacceilHOB, apeanbl NPOBEAEHWS OMpefenieHHbIX BUAOB MPUPOLOOXPaAHHbLIX MEpPOnpUATUiA, a
Takke OOMMT n naMATHUKK NPUPOLbI B BUAE KapT-BPe3oK.
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Kak 06bl4HO KpynHomacwTabHble KOI co3galoT Ha OrpaHvWYeHHble MO NoWwagsam Tepputopun,
MoKa3sblBalLLMe OXpaHseMble 00bEKTbI (HaLMOHaNbHbIE MapKKW, 3aM0BEeAHVKN, 3aKa3HWKW) UK ¢ onpeje-
NEeHHON XO035ACTBEHHON creumanv3aumein (30Hbl MPOMbILINEHHOTO OCBOEHMS, Kapbepbl, 30Hbl OTAbIXa,
npombicnbl). OCHOBHbIMMW 3/IeMeHTaMU cofepXaHus aToro macwwtaba KO ABNSKOTCA KOMMOHEHTbI CUC-
TeMbl MPUPOJOOXPaHHbIX MEpPONpUATWIA, CBefeHWA 06 OXpaHseMbiXx 06bekTax (MouBax, >XMBOTHBIX,
pacTeHNsX), MUHEPa/IbHbIE UCTOYHWKW, NASHKKN, PefKue BULbl PACTEHUIA U XKUBOTHbIX, 3aLLMTHbIE COOPY-
XKEHUS U HaCaXKAeHWS, NAaMATHUKN UCTOPMU, KY/bTYpbl, MPUPOAbI 1 Caf0BO-NapKOBOr0 MCKYCCTBA.

eHepanu3auus cogepxkaHnsi KO MoXeT 6biTb QUeHb CMOXHOM, MOCKO/IbKY OHa 3aBUCUT OT fe-
Ta/IbHOCTW OCTPOTHI NPO6/EM OXpaHbl MPUPOAbl. TaKXe Mpy MoKase NPUPOLOOXPaHHbIX MEPONPUATMIA Ha
KOIM pasHbIX MacluTaboB BO3MOXHbI MepPexofbl 0T OAHUX CMOCOO0B KapTorpatmyeckoro n3obpaxeHns K
apyruM. Bo3MOXeH noka3 BHemacluTabHbIMU wan uudpamu otgensHeix OOMT M NpUpOLHO-TEXHU-
Yyeckunx cuctem (Tabnuua 2).

Tabnuua 2 - CogepxxaHua KOI B pa3HbIx MacLuTabax

Oxsar nnowaau OOMNT n MTC

MacLuTa6bl KapT NnTC MNTC 3anosegHuKY,  [amMATHUKM NPUPOAbI,
KPYMHbIX Ma/ibIX  HaLMOHa/bHble  3aroBefHble ypouuLla
nnowageid nollaaen napku
O630pHble 1 Menkue 1:1 000 000 - 1:10 000 000 BrnomHoi  Orpa- OrpatmieHo )
(KapTbl KPYMHbLIX rOCYAapcTB U aAMUHUCTPATUBHO-
mepe HUYEHO
TePPUTOPUASTBHBIX eVHNLL)
CpepgHyie 1:200 000 - 1:1 000 000 o o
Orpa- B nonHoi B nonxou OrpaHunyeHo
(KapTbl MeNKMX rocyfiapcTs 1 aAMUHUCTPATUBHO-
HWYeHo mepe mepe
TepPUTOPUANTBHBIX eVHNLL)
KpynHble 1:10 000 - 1:200 000 (naHAwwahTHbIX Orpa- B nonHoi B nonHoii mepe
KOMM/1EKCOB, paiioHoB, naowwagHbix OOMT) . HMYeHo mepe
OueHb KpynHble 1:2000 - 1:10 000 (nnowagHbix OOMMT) - - OrpaHuyeHo B nonHoii mepe

PricyHok 2 - KapTa apo3uu 3emesb asepbaiigpkaHckoin yacTu Bonbluoro Kaekasa
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Ha pucyHke 2 npuBoauTca KapTa asepbaigaHckoli yacTu bonblioro KaBkasa, rge 1306paXeHbl
Yy4acTKu 3emeflb, MNOABEPXKEHHbIE BIMAHWIO 3p03uKn. Ha OCHOBEe 3TOW KapTbl BbIMO/IHEH aHanW3 TUMOB 3e-
Meflb, 3aTeM OHW CrpynnMpoBaHbl MO CTENeHSIM BO3AENCTBMA Ha HUX NpoLecca 3po3uu, paspaboTaHbl
NereHja v CoOTBETCTBYIOLLME YCNOBHbIE 3HAKW /15 0TOOPaXeHUsA 3TUX KOMIMOHEHTOB.

3Ta kapTa coCTaB/eHa C COOMOAEHMEM COBPEMEHHbIX TpeboBaHWI K KapTOCOCTaBAEHMIO MyTeM
AewndprpoBaHnsa KOCMUYECKUX CHMMKOB, Mony4yeHHbIX ¢ WC3 LandSat (USA), WHCTPYMeHTa/IbHYHO
6a3y cocTtaBuan [eorpauyeckne MHGOPMaLMOHHbIE CUCTEMbI C NpPOrpaMMHbIM  06ecrnedeHnem
ArcCiS [1].

BbiBoAbl. B 3ak/1t04eHNe MOXHO cfienaTth CleaytoLmne BbIBOAbI U AaTb PEKOMeHALUN:

1. B AsepbaigxkaHckoli Pecny6imke B pasHble rofbl COCTaBAeHbl MHOTOUYUC/IEHHbIE MO Ha3HaYeHUHo
N COLEPXaHW0 TeMaTU4Yeckue W crneuuabHble KapTbl, rAe YaCTUUYHO Oblin OTOBPaXKeHbl TakXKe HEeKo-
TOpble 3/1EMEHTLI NMPUPOLOOXPaHHOro npoduns. OfHaKo cneunanbHble KapTbl, NOCBAWEHHbIE Npo6iemam
N OXpaHHbIM MeponpUATUAM MPUPOAbI, 4O CUMX NOP He co3faHbl. B CBA3M C 3TMM B HacTosLlee Bpems
ABNSETCA aKTya/lbHbIM CO3JjaHue KapT 0XpaHbl Npupoabl Ha TeppuTopun AP.

2. Mo Ha3HayeHWo 1 pellaeMbiM UMK 3agadvam KapTel KOI cyLlecTBEHHO OT/MYalOTCA OT ApYroro
TUNa TeMaTUYeCKMX W CreuuanbHbIX KapT, Mo3ToMy TpebyeTcs crneuuanbHbii NOAXo4 K paspaboTke
KOHLEeNuun, METOAMKM, TEXHOMOrMW CO3AaHus, a Takke K COAepXaHWt (CocTaBy 3/IEMEHTOB) 3TUX
KapT.

3. YKasaHHble Tpe6oBaHUsA OTHOCUTENLHO codepxkaHus KapT KO aBnstoTcs o06WwuMm, paMOYHbLIMU.
[JeTanbHble 3/1eMEHTbI COAePXKaHUA KapT B KaXA0M KOHKPETHOM C/lyyae CrieflyeT pacCMOTPETb OTAE/bHO,
KaK 3TO MOKa3aHO Ha NPUBEAEHHbIX KapTax.
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TABHT'ATTBI KOPTAY KAPTACBIHBIH
TAKBIPBIIITBIK MA3ZMYHBIHA KOUBIJIATBIH TAJTAIL

AHHOTAIHSL. OPTYPIL JOPEKENETrS KEHICTIKTIK JKyHEe peTiHAe reorpaisuiblK KyObLIBICTAP CHIATHIHBIH Oac-
KaJa Ma3MYHJAFbl aclekrinepi MeH,0enrinepiMeH, Oenrizi KacHEeTTepiMEH e3apa OaiIaHbICHl TYpalbsl CHHTE3TIK
MAaKCaTThl aKIMaparTapabl OEpeTiH TMKIpHOEIe KapTa Ma3MYHBIHA KQKETTIIIK TYABIPATHIH >KOHE THUIBIM MY/IEICPiH
TEPCHACTIN, KapToTpadmiama >KyHCemiK Tocimaepai aMpItaasl. MyHAal kaprara Taburartel Kopray kapranaps! (TKK)
skaraapl. Ocpiran opait TKK TonramMacelH KypacThIpy >KOHE TAKBIPBHIITHIK MA3MYHBIH TOIBIK KCTLIAIPY KYH TOPTi-
OiH7E 63EKTI MOceIeci OOBIT TadbIIabL.
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REQUIREMENTS FOR THE THEMATIC CONTENTS OF MAPS
FOR THE NATURE PROTECTION

Abstract. The development of a systematic approach to cartography, deepening the requests of science and
practice make it necessary to create maps that give synthetic targeted information about certain properties, features,
relationships and other content aspects of the characteristics of geographical phenomena as spatial systems of
different ranks. Such maps include maps of nature protection (MNP). In this regard, the problems of improving the
thematic content and creating a series of MNP are becoming actual.

Keywords: map, legend, scale, nature protection, protected objects, content of maps.
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PEKPEAIIMOHHASA OCBOEHHOCTD
TEPPUTOPUN YKPANUHDBI

AHHOTAIHSL. PaccMOTpeHbI reOmpOCTPAHCTBEHHBIE OCOOCHHOCTH PEKPCAIMOHHOW OCBOCHHOCTH TEPPHTOPHH
VYxpaunsl. OnpeencHa CyIHOCTh MOHATHIH «PEKPEAIMOHHOE OCBOCHHE TEPPUTOPUI» M «PEKPEAIMOHHAS OCBOCH-
HOCTH TeppuTopum». [IpoaHaIn3upoBaHEI OCHOBHBIC TMTOKA3ATEIH TYPHCTHUCCKOM ACATEILHOCTH CTPaHbl. OCyIECTB-
JICH aQHATN3 OCHOBHBIX IOKA3aTENCH TYPUCTHUYECCKON ACATCIBHOCTH PETHOHOB CTPaHBL PAacCcUMTaH MHTETPATbHBIA
HMHIEKC YPOBHS PEKPEAUOHHON OCBOCHHOCTH TEPPHTOPUH PETHOHOB YKpauHbL. [IpoBeacHa rpy IIUPOBKA PETHOHOB
CTpaHBI N0 BEIHYHMHE HHTETPATIBHOTO MHACKCA YPOBHA PEKPEALIHOHHON OCBOSCHHOCTH TeppuTopuu. IIpoananusupo-
BaHBI OCOOCHHOCTH TEOMPOCTPAHCTBCHHOH Au((hepeHIMANNN YPOBHEH PEKPCAIOHHOW OCBOCHHOCTH TEPPHTOPHH
YKpauHbL

Kimo1ueBbie cioBa: TeppuUTOpPHS, PEKPEAIIMOHHAS OCBOCHHOCTD, YPOBEHb OCBOCHHOCTH TEPPUTOPHH, TYPUCTH-
YeCKad ACATCTIbHOCTD, PETHOH, YKPAWHA.

Beenenne. OnHuUM W3 BaKHCHIIMX BHIOB XO3AHCTBEHHOTO OCBOCHHS TCPPUTOPHH SBISCTCS pPe-
KpEearpioHHOE OCBOEHHE. B pe3ympraTe peKpeanmoOHHOTO OCBOSHHSA IPOMCXOANUT BOBICUCHHE B XO3dH-
CTBCHHYIO JCATEIBHOCTD PA3IMYHBIX PEKPEALIMOHHBIX PECYPCOB TeppHTOpUH. PekpeanmmonHoe ocBOocHUE
MpeBpamaecTcsl B BEAYIMUH BHI XO3SMHCTBEHHOTO OCBOCHHS TCPPUTOPHU B PE3YIbTATE HCUCPIACMOCTH
BO3MOXKHOCTCH TPAaJULIMOHHBIX €TI0 BHJIOB, KOTOPBIMH SBISIIOTCS CEIBCKOXO3IHCTBEHHOC H IPOMBILI-
aeHHOe. OHO MOXKET UTpaTh BAXKHYIO POIb B MOAACPKAHHU YIKE JOCTUTHYTOTO VPOBHS XO3SIHCTBCHHOU
ocBoeHHOCTH Tepputopun [9]. Tlporece pexpeanioHHOTO OCBOSHHSA TEPPHUTOPHH OXBATHIBACT KaK IPH-
POJHBIC, TaK U OOLICCTBCHHBIC SIBJICHUSA U OOBEKTHL. Y KpaWHA XapaKTEPU3YeTCs 3HAYUTCIBHOH Ireompo-
CTpaHCTBCHHOH muddepeHupanuci YpOBHEH PEKPEALMOHHOW OCBOCHHOCTH TCPPUTOPHH, YTO OOVC-
JIOBJICHO COLMAIBHO-3KOHOMHUYECKUMH U HpHpogHO-reorpaduueckumu daktopamu. B ycnoBmsax pocra
PCKpPCALMOHHON HATPY3KH HA NPHPOIHBIC JaHAMA(TEL B OTACIBHBIX PETHOHAX Y KPAHHbI 3HAYCHHUE HMECT
aHanu3 cOATaHCHPOBAHHOTO PAa3BUTHS TYPHUCTUUCCKOH ACATCIBHOCTH. Y POBCHb PEKPCALIMOHHOW OCBOCH-
HOCTH JOJDKEH COOTBETCTBOBATH MOIIHOCTH MOTCHIMAIA PEKPEALIMOHHBIX PECYpcoB Tepputopun. B To ke
BpPEMs B PETHOHAX C HHU3KHM VPOBHEM PEKPEALIMOHHONW OCBOCHHOCTH TCPPUTOPHUH BO3HUKACT mpodiema
(OVHKLUOHUPOBAHUS TYPUCTHICCKOH c(ephbl, YTO OTPHLATEIBPHO CKA3BIBACTCA Ha OOIIEM YPOBHE CO-
LHATBHO-3KOHOMHYECKOTO pasBUTHs peruoHoB. [1o3ToMy Ba)KHBIM BOIIPOCOM SIBISICTCSI OLICHKA VPOBHS
PCKPECALIMOHHON OCBOCHHOCTH TEPPHTOPHH PA3TUIHEIX TEPPHUTOPHATIBHO-HEPAPXUICCKUX YPOBHEH.

AHaju3 uccyieaoBaHuii U nyGaukanuii mo npodaeme. TeopeTHKO-METOANICCKHE OCHOBBI HCCTIC-
JOBaHH XO3IHCTBCHHOTO OCBOCHHS TCPPHUTOPHH, B YACTHOCTH PEKPCALIHOHHOTO, PACCMOTPEHHI B paboTax
b. H. Mumyparosa, K. I1. Kocmauesa, . H. Kpacuneuukosoii [2], B. I'. Jlorunosa [3], FO. I1. Muxaii-
aosa, B. I1. Mocynosga, /. B. Hukonacuka [6], FO. C. Hukyasaukosa, M. I'. Hukutunoit, M. C. HoBuko-
Boit, M. 0. Ipucsxuoro [7], M. T. Pomanosa [8] u ap. Bompockl paseutus Typusma H pekpeanu,
PCKPEALIMOHHON OCBOCHHOCTH TCPPUTOPHU YKPaWHEL H €¢ PEIHMOHOB OCBCLICHBI B paboTax TakHX Vue-
HeiX, Kak A. A. beiiauk [1], U. B. Epko u S. b. Oneiiauk, A. /1. Kopoas, M. I1. Kpauumo, C. I1. Ky3bik,
A. A JwGuresa [4], A. A. Maiicrep [5], . B. Cyans [9], . T. Teepaoxne6os u ap. OAHAKO KOMIUICKC-
HBIC HCCIICAOBAHMS PCKPCALIMOHHON OCBOCHHOCTH TCPPUTOPUH Y KPAWHBI M €€ PETHOHOB B COBPEMECHHOU
00IIECTBEHHO-TeOrpauueCKOM HAyKe HE MOTYUHIH LIHPOKOTO PACIPOCTPAHCHHUSL.

— §) ——
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Lesp uccienoBaHus — BBISBICHAC TCOMPOCTPAHCTBCHHBIX OCOOCHHOCTCH H YPOBHS PEKPCALUHOHHOM
OCBOCHHOCTH TCPPHUTOPUH PETHOHOB YKpanHbl. OCHOBHBIC 3aJa4YH HCCJICIOBAHUS. MPOAHATH3UPOBATH
0COOCHHOCTH Pa3BUTHS TYPUCTHUYCCKOH NCATCIBPHOCTH B YKPAWHE, PACCUHUTATh WHTCTPATBHBIA HHICKC
VPOBHS PEKPCALMOHHONH OCBOCHHOCTH TCPPUTOPHH PETHOHOB CTPAHBI, POBECTH IPYIIIHPOBKY PETHOHOB
Vkpauns! 10 BEJIMYHUHE HHACKCA YPOBHA PEKPEAIMOHHOM OCBOESHHOCTH TEPPUTOPHH; NPOAHATHIHPOBATH
0COOCHHOCTH T€ONPOCTPAHCTBEHHON Aup(depeHIMAauN YPOBHCH PEKPEALIMOHHON OCBOCHHOCTH TEPpU-
TOpHH Y KPanHHI.

Mertoab! ucciienoBanuii. st OLCHKH YPOBHS PEKPEALIMOHHON OCBOCHHOCTH TCPPUTOPHUH PETHOHOB
praI/IHbI HaMHu 6I>I.]'I HCHOJb30BAH CHHTCTHYCCKHHA IIOKAa3aT1ClIb, paCC‘H/ITaHHbII\/'I ¢ INOMOIIBID arjaomMec-
PaTUBHO-UCPAPXUUCCKOH MPOLCAYPhl CTAHAAPTH3ALKH (HOPMHPOBAHHS) HCXOMHBIX IOKA3aTS/ICH,
KOTOpas 4acTO UCMHO/Ib3YCTCs MPH KIACCH(pHUKAIMH pa3nudHbiX reorpaduucckux o0pexToB. [Ipoueaypa
CTaHJAPTHU3ALMH [I0KA3aTEACH OCYLIECCTBICHA 1O (hOpMye:

X _ max/minx_xj]" i:],2,3,..., n;

q

(D

max/minxj _x]" ] = ],2,3,..., m,

rac AXVI-]- - CTaH,Z[apTI/ISI/IpOBaHHbII\/'I IOKa3arejb, X; — YaCTHBIC IOKA3aTC/IHU TypI/ICTI/I‘IeCKOI\/'I ACATCIIBHOCTH
pPEeruoHa l, X; — HaUXYAIINAC 3HAYCHUA (HO KAXKAOMY IMOKasaTC/JIl0 W3 BCCX, B3ATBIX IUIA paC‘IGTOB);

' min X ; — HAHOOJEE OTIHMMTECIBHBIC OT X; 3HAMCHHs MOKA3ATENEH, 7 — KOIMYECTBO HCCIETyEMBIX

TEPPUTOPUAIBHBIX €JUHULL, /1 — YUCIO MOKA3aTEACH, B3ATBIX ISl PACUECTOB.

Ha ocnoBe cymMMupOBaHM MOTYYEHHBIX CTAHJAPTU30BAHHBIX 3HAYCHHH MCXOTHBIX MOKA3ATCICH X
W ONpEACICHU MX CPEAHETO CTAHAAPTH3IHPOBAHHOIO 3HAYUCHHS TOMYUYEH HHTETPAIbHBIN mapamerp I,
KOTOPBIA MOKET OBITh OLICHCH KaK HHICKC YPOBHS PEKPCALMOHHON OCBOCHHOCTH TEPPUTOPHH OTACTBHOU
aAMUHHUCTPATUBHOH eauHnLbl. Ero paccunreisanu mo popmysie

;2 B

rae I, — UHTETPAIbHBIM HMHIEKC YPOBHS PEKPEAllMOHHOM OCBOSHHOCTH TEPPUTOpHU; Xj; — CTAHAAPTU3HU-
POBaHHBIH MOKA3aTENb; # — KOMHYSCTBO CTAHAAPTH3UPOBAHHBIX MOKaszatencl. 3HaueHue I, KoaeOneTcs oT
0go 1 u sBmsercss Oe3pasMEpPHON BEIWUYMHOW, KOTOPAsS BBIPAYXKACT KyMYJISTHBHBIA 3(dexT yuera
Pa3IMYHBIX YACTHBIX MTOKA3ATEICH, B3ATHIX I PACUETOB.

J OLICHKH YPOBHS PEKPCALIMOHHOW OCBOCHHOCTH PErHOHOB Y KpanHs! Oblio mpusieucHo 10 abco-
JIOTHBIX ¥ OTHOCHTENBHBIX TOKa3areieil, PacCYNTAaHHBIX HA SAWHMIYY ILIOMANH TEPPHUTOPHH, XapaKTe-
PH3VIOLIMX Pa3UYHEIC MAPAMETPhl TYPUCTHUCCKOW ACATCIBHOCTH (MOKA3aTEIH KOJMUYCCTBA CYOBEKTOB
TYPUCTHUCCKOH JEATCIBHOCTH, TYPUCTOB, OOCIYKCHHBIX CYOBCKTAMH TYPUCTHUCCKOHM ICATCIBHOCTH,
00BEM JOXOJOB OT MPEAOCTABICHUS TYPUCTHUYCCKHX YCIVT, KOJUYCCTBA OTENCH, AHAIOTHYHBIX U CIIC-
OHATH3UPOBAHHBIX CPEACTB Pa3MCELICHUA U Ap.). Jng pacueTa HHTErpaIbHOrO WHACKCA B3ATHI CPCIHHUC
3HAYCHUI UCXOAHBIX MTOKA3aTeNne TypucTraeckon aesrenpHoctr 3a 2011-2016 rr. Jnsa kaxmoro pernoHa
VkpauHs! ONIpeIeIeH HHTETPATBHBIA HHAEKC YPOBHS PEKPEAIMOHHON OCBOSHHOCTH TEPPUTOPHH.

PesynbTaTel u ux o0cy:kaeHue. B HaydHOW nuTeparype CyIIECTBYET MHOIO MOJXOJOB K MOHMMA-
HUIO CYIIHOCTH TIOHATHH «PEKPEAIMOHHOE OCBOCHHUE TEPPHUTOPHI M «PEKpPEAIlOHHAs OCBOEHHOCTH
Tepputopur». A. A. beliauk pexpeayioHHy 0 OCBOCHHOCTh TCPPUTOPUH MMOHUMACT KaK COCTOSIHUE Pa3BU-
THS PEKPEALOHHON ()YHKLUH B HPEACax ONPEACICHHOH TEPPUTOPUH (aKBATOPUH) 32 ONPEACICHHBIN
neproa. Ilo ero MHEHHIO, peKpealiOHHAs OCBOEHHOCTh TEPPUTOPHUH XaPAKTEPHU3YETCS HACHIIIICHHOCTHIO
TCPPUTOPHH BICMEHTAMH PEKPCAHOHHOH HHQPACTPYKTYPHL, PEKPCALMOHHONW HArpy3KOH, CTCICHBIO
Pa3BUTHS PEKPCALIMOHHOTO XO3MHCTBA, €ro CBA3SIMH ¢ ApyruMu noacucteMamd |1, ¢. 119]. A. T'. Tomuues
TPaKTYET PEKPEALMOHHYIO0 OCBOCHHOCTh TEPPUTOPHH KaK YPOBEHB €€ €CTECTBEHHOW M COLIMOKYJIBTYPHOH
MOJTOTOBJICHHOCTH, HHPPACTPYKTYPHOU OOYCTPOCHHOCTH, 3KOIOTHUYCCKOHN 3aIUIICHHOCTH KaK pekpea-
uroHHOH cpeanl [11, ¢. 569]. 1. B. HukonacHKo paccMaTpHUBACT MOHATHE «PCKPCAIHOHHAS OCBOCHHOCTD
TEPPUTOPHI» HEpe3 MPHU3MY COIMOKYJIBTYPHOTO OCBOCHHSA TEPPUTOPHM WU TIOHHMAET €r0 KaK VPOBEHB
MpeoOpa3oBaHUs UCXOAHOTO MPOCTPAHCTBA B MPOLIECCE PEKPEAIHOHHOM aesTenpHOCTH [6, ¢. 37]. [lo Ha-
IIeMy MHEHHIO, PEKPEAlIOHHAs OCBOSHHOCTh TEPPUTOPHU — ITO PE3YIBTAT €€ PEKPEAlMOHHOTO OCBOE-
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HWSI, OTpaXalLluii CTeNeHb OCBOEHHOCTW PEKpeaLMOHHbIX PECYPCOB WM YPOBEHb UX MCMO/b30BaHUA B
peKpeaLmm, a TakxKe HaCbILEHHOCTb 31eMeHTaMU PEKPeaLnoHHOM NMHGpacTpyKTypsl [5, . 53].

YKpavHa uMmeeT 6naronpuaTHble MPUPOLHO-reorpauyueckme nNpegnocbUiKA AN peKpeaLMoHHOro
0CBOeHUs TeppuTopun. CTpaHa 06/1afaeT 3HaYMTeNIbHbIMU pekpealMoHHbIMK pecypcamu, sPpgeKTUBHOe
NCMOJIb30BaHNE KOTOPbIX MOXEeT MNPUBECTU K WHTEHCU(UKALUM Pa3BUTUA PEKPeauMoHHOr0 OCBOEHUSA
Tepputopumn. MNoTeHLMan NpUpPOLHbIX PEKPEALMOHHbIX PECYPCOB YKpauHbl cocTaBnseT 9 % oT ee cOBO-
KYMHOro NpUpoAHO-pecypcHoro noteHymana (MPM).

PekpealMoHHOE OCBOEHME TEPPUTOPUM ABNSETCA CMOXHbLIM 06LLECTBEHHO-reorpauyeckmm npowec-
COM, KOTOpbI/ nNpefycMaTprBaeT yueT pas3/iMuHbIX NapaMeTpoB PasBUTUS PEKPEALNOHHO-TYPUCTUUECKON
feaTenbHocTU. MoaTomy Ana 6onee feTafbHOMo aHain3a peKpeaLnoHHOW 0CBOEHHOCTU TEPPUTOPMM HaMK
npoaHan3npoBaHbl OCHOBHbIE NMOKa3aTenn TYPUCTUYECKON AeaTeNbHOCTU YKPauHbl.

B YkpauHe copmumpoBanacb CeTb TYPUCTUYECKUX NPEANPUATMIA Pa3nuUHbIX (POPM COOCTBEHHOCTH.
B 2016 r. B cTpaHe 6bIn0 3aperncTpupoBaHo 3506 Cy6bEKTOB TYPUCTMUECKON AeATENbHOCTW PasinyHbIX
thopm cobeTBeHHOCTM [10]. Mo cpaBHeHMO ¢ 2015 r. KOMMYECTBO CYOBEKTOB TYPUCTUYECKON AeATenb-
HOCTM yBenuumnach Ha 324 eauHULbl. Bofblue BCEro TYPUCTUUECKUX MPEANpUATUIA COCPeLOTOYEHO B
cTonuue cTpaHbl (948 eauHny), [HenponeTpPoBCKOM, JIbBOBCKOI, OAeCcCKoi 1 XapbKOBCKO 061acTax -
6onee 250 eguHUL. HavMeHbLUee KOMYECTBO Cy6bLEKTOB TYPUCTUYECKON AeATeNbHOCTU - B JTyraHCKO,
LoHeukoi n KnpoBorpaackoi 06nacTsx.

WHTerpanbHbliA MHAEKC YPOBHS PeKpeaLMoHHO 0CBOEHHOCTW TeppUTOpIN U
HEKOTOpble MOKa3aTeNn TYPUCTUYECKON AEATENbHOCTY PErMOHOB YKpauHbl B 2016 T.

Konunyectso Joxopg oT npegocTasneHus Konnyectso Konnyectso VIHTEerpanbHslii

TYpUCTOB, TYPUCTUYECKUX YCNYyT rOCTUHUL U CNeuuannsn-  UHAEKC YPOBHSA
PErVIOHbI 06CTYXXEHHBIX (6e3 HAC, akuu3os aHaNOMMYHbIX  POBaHHbLIX  PEKPealyOHHON
cy6bekTamm N aHaNOrMYHbIX cpeacTs cpeacTs OCBOEHHOCTU
TYPUCTUYECKO/  0653aTeNbHbIX NIaTEXEN), pasmeLleHns  pasMeLleHus Tepputopum
[leaTenIbHOCTH ThIC. FPH
BuHHMLKasA 27 485 27 380 60 20 0,026
BornbIHCKast 26 526 18 356 61 76 0,045
[HenponeTpoBckas 57 770 48 913 138 116 0,121
[JoHeukas 10 874 99 466 46 80 0,116
XXutomumpckas 8615 5984 70 13 0,016
3akapnaTckas 11 601 13 174 211 45 0,105
3anopoxckas 40 376 26 681 114 262 0,130
1BaHO-PpaHKOBCKas 79 973 342 072 227 30 0,112
Kwnesckas 25 008 22 836 114 62 0,052
Kuposorpasackas 8854 7227 30 22 0,014
JlyraHckas 1896 1705 23 6 0,013
JbBOBCKast 181 827 273 828 287 56 0,157
HwnkonaesBcKas 9023 7557 74 187 0,101
Opecckas 59 077 236 128 232 351 0,240
[MonTaBcKas 14 608 9873 76 33 0,046
PoBeHckas 9022 11 417 45 13 0,013
Cywmckas 8819 7798 37 20 0,012
TepHononbckas 7536 5926 59 1 0,017
XapbKOBCKas 40 429 45 593 108 64 0,093
XepcoHckas 16 584 152 694 92 148 0,098
XMefbHULKas 19 885 10 935 71 17 0,029
Yepkacckas 11 684 10 031 80 44 0,040
YepHoBsuLKas 19415 31 500 79 7 0,037
YepHurosckas 11 698 6317 35 18 0,014
. KveB 1841 021 10512 291 165 21 0,851
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[ns oueHKN pekpeauroHHON OCBOEHHOCTU TEPPUTOPUMN MHEOPMATMBHLIMU ABAAIOTCA MOKasaTenun
00LLEero KoNn4yecTsa TYpPUCTOB U KOJIMUECTBA TYPUCTOB Ha efMHULLY NoLaan TepPUTOPUN, NOCNeaHNIA K3
KOTOpPbIX OTpaXKaeT YPOBEHb TYPUCTMUECKON Harpysku. Mo gaHHbIM [0Cy[apCTBEHHON CMyX6bl cTaTuc-
TUKN YKpaunHbl, B 2016 r. cy6bekTamMy TYPUCTUYECKOWA AeATENbHOCTU BbIN0 06CNYyXeHO 2,5 M/IH TypuCTOB
(13 Hux 35 071 YenoBek - TypUCTbI-MHOCTPaHUbl) [10]. Bonble Bcero TypucToB nocetunun Kues, J1bBOB-
ckyto, VBaHO-®PpaHKOBCKYylO, Ogfecckyto, [JHeNnponeTpoBCKYyk 06/1aCTW, MeHblUe BCEro - JIyraHckylo,
TepHONONbLCKYH, XXutommpckyto, Cymckyto n Knposorpafackyto obnactu (cm. Tabnuuy). Mo cpaBHeHUIO
€ 2015 r. KOAMYeCTBO TYPUCTOB, OOCAYXEHHbIX CyObeKTaMu TYPUCTUYECKON [esTeNIbHOCTU YKpauHsbl,
yBennuunocb Ha 530 Tbic. yen. C 2013 r. Habn4aeTcss 3HAUYUTENbHOE YMEHbLUEHME TYPUCTUUECKMX
NOTOKOB, YTO CBA3aHO C noTepeit KpbiMa 1 BOEHHbIM KOH(ANKTOM Ha JloHbacce (pucyHoK 1).

011 2012 2013 204 2015 2016
log
PricyHOK 1- KoinMyecTBO TypuCTOB, 06CNYXKEHHbIX CyObEKTaMU TYPUCTUYECKON AeATeNbHOCTY YKpanHbl B 2011-2016 rr.

B YkpauHe Hanbonbllas TypucTUYeCKas Harpyska xapakTepHa gns r. Knesa - 6onee 2000 yen./km2.
Cpean obnacTtein YKpanHbl 3TOT NoKasaTeNb CaMblil BbICOKMIA BO JIbBOBCKO (8 yen./km2) un iBaHo-®paH-
KOBCKOli (6 uyen./kmM2) ob6nactax. OcTanbHble PErnoHbl CTpaHbl UMEKT HEBbLICOKMIA YPOBEHb TYPUCTU-
4eckKoi Harpysku. CpefHsas TypuCTMYecKas Harpyska Tepputopum YkpauHbl (6e3 . Kues) ssnsetcs
OYeHb HM3KOI 1 cocTaBNsAeT BCero 1u4en./Km2 (pUCcyHok 2).

B 2016 r. 06bem [0X040B OT NpefocTaB/eHns Typuctuyecknx ycnyr (6es HAOC, akum3oB u aHa-
NOrUYHbLIX 0693aTeNbHbIX NaaTexen) coctasun 11,9 Mapa rpH 1 yBennuunacs no cpaBHeHuto ¢ 2015 r. Ha
6,9 Mnpg rpH. bonblue BCero AOXOLOB OT MpefoCTaBiNeHUs TYPUCTUYECKUX ycnyr nonayuunu r. Kues,
MBaHo-®paHKoBCKas, JIbBOBCKas, Ofecckas, XepcoHcKas 061actu (CM. Tabnuuy).

B npouecce pekpeaLMOHHOro OCBOEHUA NMPOUCXOLAMT HaCbILeHWe TEPPUTOPUN PasIUYHbIMU 00bEK-
Tamu TYpPUCTUUECKOW WH(pacTpyKTypbl. B YkpavHe B 2016 r. HacuuTbiBanocb 2534 roCTUHULbLI K
aHa/IorMYHbIX CPeACTB pasMelLeHuns, 3 Hux 1703 - rocTuHuubl, 139 - MoTtenu, 548 - Typuctckue 6as3bl,
rOpHble NPUIOTLI, CTY[EHYECKME NeTHUe nareps W Apyrue MecTa A/ BPEMEHHOro pasmMelleHus. Hau-
60/blUee KOMMYECTBO FOCTMHUL, M aHa/lOrMYHbIX CPeACTB pasMeLleHns Haxoautcsi BO JIbBOBCKOIiA
(287 egmHnu), Opecckoii (232), MBaHO-PpaHKOBCKON (227), 3akapnatckoit (211) obnactax u r. Knese
(165 egmHML). MeHbLLE BCEr0 FOCTUHWL, M aHaMOTMYHbIX CPeACTB pasMmelleHunst - B JlyraHckoi, Kupo-
BOrpaAckoi, YepHurosckoit, Cymckoi obnactax - ao 40 egmHuy (cm. Tabnuuy) [10]. Bbicokas KOH-
LleHTpaLms rocTUHUL, N aHaNorMYHbIX CPeACTB pa3MeLLeHna XxapakTepHa ToNbKo Ans Kuesa.

B 2016 r. B YKpanHe HacuuTbiBa/iocb 1722 cneumanm3nmpoBaHHbIX CPeAcTBa pasMelLeHuns, U3 HUX
279 - caHaTopuu, 63 - caHaTOpUU-NPOGUIAKTOPUM, 62 - MAaHCUOHATLI OTAbIXa, 12 - NaHCMOHaThLI C fe-
yeHneM, 1265 - 6asbl u gpyrue ydpexaeHuns otabixa [10]. YupexgeHus nevyeHus U oTAbiXa pasmeLeHbl
Ha TeppuTOpuUM YKpamHbl HepaBHOMEPHO. Haubosnbliee MX KOMAUYECTBO WM KOHLEHTPaLMs B HOXHbIX
obnactax YkpauvHbl - Ogfecckol, 3amnopoxckoi, Hukonaesckoi, XepCOHCKON u [JHenponeTpoBCKOM
obnactax (cm. Tabnuuy).

TeppuTopranbHas HepaBHOMEPHOCTb 06ecneveHnss PerMoHOB YKpauHbl pekpeauroHHbIMU pecyp-
camMM U TYPUCTMYeCKOl WHADPaACTPYKTypoii 06ycnoBuna reonpoCcTPaHCTBEHHYO AnddepeHLMaLuio
PEKpeaLoOHHOM 0CBOEHHOCTW TEPPUTOPUN CTPaHbl. B pe3ynbTaTe npoBefeHHbIX pacyeToB [hopmynbi (1)
n(2)] ona Kakaoin o6nacTu YKpauHbl OMpefeneH WHTerpanbHblli MHAEKC YPOBHSA pPeEKpeaLMiOHHON
0CBOEHHOCTW TeppuTopun Ir (cm. Tabnuuy).
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MHTerpanbHbIi MHAEKC YPOBHS
PeKpeaLMoHHOI 0CBOEHHOCTN TePPUTOPUN

0,26-0,85 (BbICOKMIA) TYPUCTUYECKOW feATENbHOCTN
0.11-0,25 (sbite cpenrero) (4enoBek Ha 1 Ke. km, 20167T.)

m] 0,06-0,10 (cpeaHwuit)

| 0,03-0,05 (Huxe cpegHero)

\ 10 0,02 (HW3KMiA) Knes - cTonuua O meHbwe 1

MonTaBcKas - aAMUHUCTPATMBHAS
obnactb

PUCYHOK 2 - VIHTErpasibHbIA MHAEKC YPOBHS PEKPEaLIMOHHON 0CBOEHHOCTY PEFMOHOB YKpauHbi
(maHHble No [loHewKoii 1 JlyraHcKoli 061acTsM nprBefeHbl 6e3 yueTa 30HbI NPOBEEHUs aHTUTEPPOPUCTUYECKOI onepaLmm)

AHaIM3 paccyMTaHHOro MHTErpasbHOro uHAekca Ir nokasan, 4Yto A YKpauHbl XapakTepHa 3Hauu-
TeNbHasA reonpocTpaHCTBeHHAs AnddepeHLmaLmsa No YpOBHIO PeKpeaLOHHOW OCBOEHHOCTU TEPPUTOPUN
(cm. Tabnuuy). Mo sToMy NoKasaTento afAMUHUCTPATUBHbIE eAWHULbI YKPauHbl BbIAU CrpynnupoBaHbl B
NATb FPYNM: C BbICOKWM, BbILLE CPEAHEr0, CPEAHNM, HUXKE CPefHEero U HA3KUM YPOBHeEM (CM. PUCYHOK 2).

BbICOKMIA YPOBEHb pPEKpeaLMOHHO OCBOEHHOCTW TEPPUTOPUM XapaKTepeH A1 CTONNLbI Y KparHbl -
r. Kuesa (cM. pucyHok 2). o ypOBHIO peKpeauroHHOW 0CBOEHHOCTU TeppuTopun Kunes aBnseTca abco-
NIOTHBLIM IMAEPOM Cpean APYTUX PETMOHOB CTpaHbl. 3TO 06YCN0BEHO, NMPeXae BCero, TeM, UTo Kunes Kak
CTONMLA ABMSETCA CaMbIM Pa3BUTbIM FOPOAOM CTpaHbl, MMEET pPasBUTYI0 TYPUCTUYECKYHD MHDpACTPyK-
TYpPY, 3HaUNTENIbHOE KOJIMYECTBO TYPUCTUYECKNX 0OBEKTOB M TYPUCTCKMX NOTOKOB. AHa/IM3 NOKasaTenei,
B3ATbIX A4N5 pacyeTa yPOBHA PeKpeaLroHHON OCBOEHHOCTW TeppUTOpUN, Nokasa, uto r. Kues sensetcs
NNAepoM No BOCbMU M3 AeCATU NoKasaTenei.

Bbilwe cpefHero mo CTpaHe YpOBEHb PEKpeaLVMOHHOW OCBOEHHOCTU TEeppUTOPMM 3aMKCUPOBAH B
Opecckoli, JIbBOBCKOI, 3anopoxckoid, [JHenponeTpoBckoid, [oHeukoi, MBaHO-dPpaHKOBCKOM 1 3akap-
NaTcKoN 061acTaX (CM. PUCYHOK 2). OTU PervoHbl UMEKT BbIFOLHOE TYPUCTCKO-reorpaguyeckoe noso-
XeHue. Opecckasi, 3anopoxckas, [loHeukas 06nacT MUMEKOT BbIXO4 K YEpHOMY M A30BCKOMY MOpPSM,
Torga Kak JlbBoBckasi, ViBaHo-®paHKOBCKas M 3akapnatckas 06/1acTW rpaHMyaT co cTpaHamu EBponbl.
[na aTuX pernoHoB XxapakKTepHbl BbICOKAsA TeppUTOpuanbHas KOHLEHTpaumsa CyObeKTOB TYpPUCTUYECKOW
[eATeNIbHOCTU, KOJINIEKTUBHBLIX CPeACTB pasMeLLeHnsi, 3HaUUTe/lbHble TYPUCTUYECKUE NMOTOKWU U 06bEMbI
[lOXOf0B OT NPeAoCTaB/feHUss TYPUCTUYECKMX YCAYT, OTHOCUTE/IbHO BbICOKWIA YPOBEHb TYPUCTCKONA
HarpysKku Ha TeppUTOpUIo (CM. pUCYHOK 2).

B rpynny pernoHoB YKpauHbl CO CPeAHVMM YPOBHEM PeKpeaLyOHHOW OCBOEHHOCTU TeppUTOpUU
BOLLMN [Be tOXXHble 06n1acTn - Hukonaesckas M XepcoHCKas U 0fHa CeBEpPO-BOCTOYHAsA - XapbKOBCKas.
FOXHble 06nacTu 3TOW rpynnbl SBASETCA KYPOPTHbIMKU PErrMoHaMu CTpaHbl, KOTOpble OT/aM4YarTCs
6naronpuATHLIMA  KIMMATUYECKMMMW  YCIOBUSAMU, HANMYMEM KypoOpTOB, WMMEKT BbIX0h K YépHomy
(HvkonaeBckasi, XepcoHcKas 06nactun) n A3oBCKOMY (XepcoHCKas 06n1acTb) MopsM. OTW 06/1aCTK UMELDT
CpefHWe 3HaYeHWs MOKasaTenei pa3BUTUSA TYPUCTUUECKOW AeATeNbHOCTW, HECKO/IbKO Bbille MoKasaTenu
TEepPpPUTOPMaNbHOM KOHLEHTPaLUM KONNEKTUBHbLIX CPeACTB pasMeLLeHns (CM. pUCYHOK 2).
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Hroxe cpennero ypoBeHb pekpeanioHHOH OCBOEHHOCTH TeppuTopun nMmeror Kuesckas, [lonrasckas,
Bonsiuckas, Yepracckas, YepHosunkast, Xmeapaurkas U Bunnuiikas o0aactu. M CBOMCTBEHHBI HU3KHC
MOKA3aTeNId PEKPCALMOHHO-TYPUCTHUCCKOTO Pa3BUTHS, OTHOCHTEIBHO cIa00 pa3BUTAs TYPHCTHUYCCKAS
uHdpactpykrypa. OIHAKO 5TH PETHOHBI UMCKIOT 3HAYUTEIBHBIN TYPHUCTHUCCKUN MOTCHLUHAN, KOTOPBIHA
CETOAHA UCIIONB3YETCA HE B ITOTHOM MeEpe.

Teprononsckas, Kuromupckas, Kuposorpanckas, Yepnurosckas, Jlyranckas, Poserckas, Cymckas
00NacTH UMCIOT HHU3KHH YPOBEHb PECKPCALIMOHHOW OCBOCHHOCTH TEPPHUTOPHH. DTH PETHOHBI 007aJar0T
HE3HAYUTEIBHBIM KOTHYCCTBOM CYOBCKTOB TYPHCTHUCCKOW HHAYCTPUH U TYPHUCTOB, HHU3KHUM YPOBHEM
TYPUCTUUCCKOH HATrpPy3KH, HEBBICOKUMH JOXOAAMU OT TYPHCTHYCCKOH AEATCIBHOCTH, cabo pa3BUTOM
Typuctuueckoi uHppactpykrypoil. [Ipu ycnosuu 3¢ pekTHBHOrO HCHONB30BaHMS MOTCHUHATIA TPUPOJI-
HBIX M HCTOPHKO-KYJBTYPHBIX PEKPCALMOHHBIX PECYPCOB, PA3BUTHI TYPUCTHUCCKON HHPACTPYKTYPHI
oOnacTu 3TOH rpynmel B OYAYIEM MOTYT MHOBBICUTH VPOBCHb TYPHUCTHYCCKOTO Pa3BUTHSL, & CJICIOBA-
TEIBHO, PEKPEALHOHHYIO OCBOEHHOCTh TEPPHUTOPHH.

i OLICHKH BIWSIHUS COLIMATBHO-3KOHOMHYCCKHX (DAKTOPOB HA VPOBCHb PEKPEALHOHHOH OCBOCH-
HOCTH TEPPHUTOPUH PETHOHOB Y KPaWHBI IPOBEACH KoppermauonHeii ananus. [lo ero pesynpraram BeIIB-
JIEHO, UTO CaMas BBICOKAsA KOPPETALMOHHAS 3aBHCHMOCTH CYIIECTBYET MEXKAY YPOBHEM PEKPEAIMOHHOMN
OCBOCHHOCTH TCPPUTOPHH M CPECIHCMECIYHON HOMHUHANBHOU 3apa0oTHOM mnartoh (koddduumeHTt paH-
roeoi koppemauuu CrupmeHa — » = 0,64), BaJOBBIM PErHOHATIBHBIM MPOAYKTOM (¥ = (,62), MIOTHOCTHIO
HaceneHus (¢ = 0,58). Mcxoas w3 3TOro CnexyeT OTMETHTh, YTO BBICOKHMH YPOBEHB PEKPCALIMOHHOU
OCBOEHHOCTH TEPPUTOPHH XapakTEPEeH IS PETHOHOB YKpPawHBI C OTHOCHTEIBHO BBICOKMM VPOBHEM
COMATBHO-3KOHOMHYECKOTO PA3BUTHS M KOHICHTPAIINH HACEICHHUS.

Beisoabl. [Iis YkpauHBl XapaKkTCpPeH B CIOM HCBBHICOKHH VPOBCHB PCKPCALIHOHHONH OCBOCHHOCTH
Tepputopur. TOMBKO CTOMHIIE CTPaHbI MPHCYIN BEICOKUH YPOBEHb PEKPCALIMOHHON OCBOCHHOCTH. 3amnaf-
HBIC, IOOKHBIC H FOTO-BOCTOYHBIC OOIACTH YKPaWHB MMEIOT BHILIC CPEIHETO M CPEIHUH YPOBEHb pe-
KpEarpioOHHOW OCBOSHHOCTH TEPPUTOPHH. [ ceBEpHBIX, IEHTPATBHBIX U YJACTUIHO BOCTOYHBIX PETHOHOB
XapaKTepPeH HU3KUU YPOBCHb PEKPCATHOHHOH OCBOCHHOCTH. AHANH3 YPOBHS PEKPCAlMOHHOH OCBOCH-
HOCTH TEPPUTOPHM Y KpaWHBI TOKa3al, YTO B CTPAaHE HEJOCTATOYHO HCIONB3YETCS PEKPEALMOHHBII
MOTEHIIHAT M PEKPEAMOHHOE HCITONB30BAHHE TEPPUTOPHH sBIAeTCS odeHb HU3kMM. [lpm Takmx ycmo-
BHSIX TOCYAAPCTBCHHBIH U 00NMacTHHIC OIOMKEThI CTPAHBI HEOMOIYYAOT 3HAYUTEIbHBIC 00BEMBI (hHHAH-
COBBIX TIOCTYIUICHHH OT TypusMa. s MHOrHX 00nacTel CTpaHbl, OCOOCHHO CEBEPHBIX MONECCKUX PETHO-
HOB, TYpPU3M MOTr OBl CTaTh B&KHBIM HHCTPYMCHTOM CTHMYJMPOBAHUS COLIMATBHO-3KOHOMHUYECKOTO
pasBUTHIL.
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YKPANHA AYMATbIHbIL PEKPEALUVANBLL, T¥PIblAA WTEPINTEHALWIIMN

AHHOTaLWA. YKpauHa aymarbiHbIl pekpeauusnbly TAprbifja ureplyaen reoKew cnknk epekwenikTepi Ka-
pacThipbiNraH. «AyMaKTapbl peKpeauusnbiK TAProifa urepy» >aHe ««ayMaKTapibll, peKkpeauusnbik T Aprbiga
UrepwreHAW» AereH mMaubl3abl TYCiHIKTEp aHbIKTangbl. ENfen TYpUCTX Kbi3MeTTepluly HeM3n KepceTwwTeplue
Tangay xacangbl. En alimakTapbiHAarsl TYPUCNK KbI3METTEpPLULL HeM3n KepceTWLITepll Xy3ere acbipyra Tangay
Xacangbl. YKpauHa alimaktapbl aymarbiHbIL, peKpeauusbiK TAprolga Urepwygen WHTerpanibl MHAEKC AELrellH
eCENTe/ILITeH. ayMaKTapbll, peKpeaunsbik TAprolfa urepllyfen UHTerpanibl MHAeKa AeurewHu, Kenemi 60ibiH-
Wa eNn aymakTapblH TONTACTbIPY XYPN3WAT YKpauHa ayMarbiHbIL, pekpeaynsbik TAproiga ureplyaen deyrewHuy
reoKel CnKNK 6enlleKTeHy epeKLeKTepLIe Tanfay xacanipl.

TyWH ce3fep: aymakTap, pPeKpealus/ibiKk UTepLUTeH LN, ayMaKTapAblL, UTepinreH geurew, TypucTik
Kbl3MeT,aliMak ,Y KpanHa.

A. A. Maister

Candidate of Geographical Sciences, Senior Lecturer of the Department of Tourism
(Lutsk Institute of Human Development University of «Ukraine», Lutsk, Ukraine)

RECREATIONAL DEVELOPMENT OF UKRAINE TERRITORY

Abstract. The article deals with the geospatial features of recreational development of Ukraine territory. The
concepts «recreational development of territory» and «recreational development level of territory» have been
determined. The analysis of main indicators of tourist activity in the country has been made. The integral index of
recreational development level of region of the country has been calculated. Grouping of region according to the
quantity integral index of recreational development level of territory has been made. The features of geospatial
differentiation of recreational development level of Ukraine territory have been analyzed.

Keywords: territory, recreational development, development level of territory, tourist activity, region, Ukraine.
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OCHOBHBIE DTAIIbI PA3PABOTKU
TYPUCTCKUX MAPLIIPYTOB
10 BUJIAM DKOJIOTMUYECKOI'O TYPU3MA
(HA IIPUMEPE MAHT'BICTAYCKOI1 OBJIACTH)

Annortamust. [IpeacrasieHsl pa3padOTaHHBIE TYPUCTCKUE MAPHIPYTHI AT PA3BHTHS HKOJOTHUECKOTO TYPH3MA
B ManrsicTayckol o0aacTu. TypHCTCKuE MapIIpyThI COCTABJICHBI HA OCHOBE MaTEPHATIOB MOJCBbIX HCCICAOBAHUM 3a
2016-2017 Ir. C MPUMEHEHHEM METOI0B TeOMH()OPMAIIMOHHOTO KapTOTPahUpPOBAHILL.

Kmouessle ciioBa: MasrsicTayckas 001acTb, TYPUCTCKUH MApIIPYT, SKOJTOTHYCCKHH TYPH3M.

Beenenne. Manrbicrayckas o0OnacTb 0ONajacT YHHUKATBHBIMHA HPUPOTHBIMH OOBEKTAMH, KOTOPBIE
MOCTOSIHHO HCTIBITHIBAIOT HETATHBHOC BO3ACHCTBUC HE(DTEra30Boro KOMIUiekca. B CBsI3M ¢ 3TuM A7st sKu3-
HCJCATCIPHOCTH O0JACTH PCKOMCHAYCTCS NPUMCHSTH TOJBKO PALMOHAIBHBIC BHIBI MPHPOIOIONb-
30BaHHsI, OJHUM U3 KOTOPBIX SIBISCTCS SKOJOTHUCCKHN TYpu3M. [Ipu pasBHTHH SKOJOTHUECKOTO TYpU3Ma
CO3JAI0TCA YCIOBUS M1 COATAHCHPOBAHHOTO COXPAHECHUS OKPYKAIOIIEH CPEABI U IMPHPOIHO-PECYPCHOTO
MOTCHIHANA, TOBBIINACTCS VPOBCHb COLIMAIBHOW OTBCTCTBCHHOCTH OWM3HECA 32 MPHPOIOOXPAHHOC
cOICpKaHUE SKOHOMHUYECKOH naesarenpHOocTH [1, 2]. B obnactm pa3BuBarOTCS HECKOIBKO CTEPIKHEBBIX
BHIOB DKOJIOTHYCCKOTO TYPU3MA: HAYYHO-ITO3HABATCIBHBIH, MPUKIIOUCHICCKUN U My TCIICCTBH B 0CO00
OXpaHseMbIc TpUpoAHbie Tepputopun. Hapsay ¢ stumu Bugamu B MaHreictayckoil 001acTH OUCHb
Pa3BHT PEIUTHO3HBIA TYPHU3M.

IMocranoBka npo6aemsl. [1st pa3BuThs GyHKIHOHATIBHON CETH TYPHCTCKUX MApIIPyTOB B MaHrbIC-
Tayckoi obnmactu HeoOXoauMo 0O03HAYUTh TIaBHEIC TYpPHCTCKUE HampasicHusa. Cozganne QyHKLHOHU-
PYIOIICH CHCTEMBI MAPILIPYTOB HETIOCPEACTBCHHO 3aBUCHT OT OCHOBHBIX JHHHH, KOTOPHIC B 3aBHCHMOCTH
OT TYPHUCTCKHX HHTCPECOB M PACIogaracMoro BPEMEHH MOTYT KOMOMHHPOBATHCS M BapbHPOBATh, T.C.
BO3MOJKHBI PA3NUYHBIC BAPHALMH JTHHUH OT MPOCTHIX SKCKYPCHUH MO MAMSTHHUKAM MPHPOABI 10 MHOTO-
JHCBHBIX MPHKIFOYCHICCKUX U HAYYHO-TIO3HABATCIBHBIX TYPOB.

TypuCTCKHE MapUIPYTH, OXBATHIBAIOLIMC T[JIABHBIC OOBEKTBI TYPHCTCKOrO HHTEPECA, B IMCPBYIO
0YCPEIb SIBISIFOTCS KOMIIOHCHTOM HHTCTPUPOBAHHOMN CETH. Y KaKIOU CETH €CTh CBOU KJIFOUCBBIC LICHTPHI.
HecomuenHo, r. AxkTay sSBIS€TCS OCHOBHBIM (PYHKLIMOHATIBHBIM Y37IOM, KYAa MPHOBIBACT OOIBIIHHCTBO
TypucToB. [103TOMY OJHMM M3 MEPBBIX WIATOB K PCaTH3allil MApKCTHHTOBOHW crpareruu B MaHrbic-
TayCKOH 00JacTH JOKHO OBITh HAMWYKC HH(OPMALHOHHOTO LICHTPA B MEXKIYHAPOAHOM a’pOIOpPTY T.
AxTtay, ciocoOHOTO MPEAOCTABUTE MOJIHY IO HHOOPMALIHIO 0 pa3paboTaHHBIM MAPLIPYTAM U aKTYaIbHYIO
HH(POPMALIHIO OTHOCHTEIBHO OE30MaCHOCTH MEPEABHKCHIUS 110 BEIOPAHHOMY MapLIPYTY.

B cBow oucpenp, A1 CTOPOHHHKOB CAMOJCSTEIBHOTO Typu3ma, npuOsBaromux u3 Poccun u
Kazaxcrana mo tpacce uepe3 r. Ateipay — r. Kyaecaper — ¢. beitney, ama obecneueHus SKOIOTHYECKH Oe3-
OMACHOTO MPHPOAOTIOIb30BAHUS TPEOYETCS HATHIHE HH(POPMALHOHHOTO MYHKTA HA MYTH K TYPUCTCKUAM
obbextam okono c¢. beitHey. COOTBETCTBEHHO MO MEPE POCTa TYPUCTCKHUX MOTOKOB HEOOXOAUMA OPraHu-
3ausl  MOJHO(YHKIMOHATBHOW TYPHUCTCKOH HH(PPACTPYKTYPhl B TAaKHUX HACCICHHBIX MMYHKTAX, Kak
r. XKanao3zen, cena Illernie n Taymsik.

Metoanka uccaeaoBanuii. TypHCTCKHE MappyTH MO BHAAM SKOJOTHUCCKOTO Typu3Ma MaHrsic-
Taycko# obnactu ObLTH pa3paboTaHbl COTTACHO MPABHIAM CO3AAHHS 3KCKYPCHOHHEIX TPOII U MapLIPYTOB
JUTSL TIPOBEACHUS PETYIMPYSMOTO 3KOIOTHYCCKOTO TYPHU3Ma B TOCYAAPCTBCHHBIX NPHPOIHBIX 3arOBEA-
HHMKAaX Ha CICLHATIbHO BBIACICHHBIX YIACTKAX, HEC BKIKYAOLUINX 0CO0O0 IICHHBIC SKOJOTUICCKHE CHCTCMBI
u 00BeKTH [3].
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Pa3paboTka TYpPUCTCKMX MapLUpPYTOB MO OCHOBHbIM HarpaB/fieHUsIM 3KO/IOTUYECKOro Typusma
BK/1H0UMN/IA HECKOJIbKO 3Taros:

1. OnpegeneHve Bnaa TYPUCTCKOrO MapLIpyTa.

2. OnucaHne 06bekTOB ocMoTpa. Mpu pa3paboTKe NpoeKTa macrnopTta mapLipyTa U onpefeneHum
06BEKTOB MOKa3a MCMO/b30BaHbl MaTepuasibl HayuHbIX MccnefoBaHuid, netonucu npupogel OOMT u
Apyrue, NO4roTOBAEHA NpOrpaMmMa 0CMoTpa 06beKTOB (3KCKypcum).

3. MpoekTnpoBaHWe MapLupyTa WU HaHeCeHWe ero Ha KapTorpauyeckyt OcHoOBY. Ipu MpoekTu-
POBAHWW W CO3[aHUM MapLLpyTa YYUTbIBAIUCL UCKOYEHEe (PaKTOPOB 6eCNOKOMCTBA XXMBOTHbLIX U PUCK
NOBPEXAEHUS UM YHUUTOXEHUA pacTeHWid; 0CO6eHHOCTU penbeda, NIoKanbHble NPEnATCTBUA U NPOTH-
YKEHHOCTb MapLUpyTa; KAMMaTuyeckue OCOGEHHOCTM MECTHOCTW, KOTOpble OnpefenstoT Mpogos-
XXUTENbHOCTb 3aTpaT BPEMEHW Ha MPOXOXAeHWe MapLipyTa WU MoTpebHOCTb B AOMNOSHWUTE/IbHOM CHa-
PSOKEHUN.

4. MpefnoXeHWe BO3MOXHbIX MECT A/ CTOSHOK, CMOTPOBbIX (0630pHbIX) MIOWAA0K, MYHKTOB
thoTorpadmpoBaHms. Co3faHve MaplupyTa OCYLLECTB/IEHO B COBOKYMHOCTW C YCTPOWCTBOM CMOTPOBbIX
nnowasfoK, NyHKTOB (hoTorpampoBaHUs C y4eTOM HOPM pPeKpeaLMOHHbIX Harpysok. Hanpumep: nno-
WaaKu Ans HabMo4eHNa 3a XMBOTHbIMU MNPeAnaralTcsa pacrnofaratb B TaKMX MecTax, 4yTobbl He Hapy-
LIaTb MX NOKOS; CTOAHKM NPU NPOXOXAEHUW NO MapLUPYTy PEKOMEHAYeTCs pacnonaratb Ha pacCTOAHUU
13 pacyeta 2-3 4; CTOAHKM 06ecneynBaroTcs CTPOEHUAMU MasibiX popm (6ecefKn, NaBKu, MyCOpHble 6aku
M T.N.) N CpescTBaMu NepBoli MeANLMHCKON MOMOLLW; CTPOEHWUS U NpeLMeTbl 060pyA0BaHNSA MapLUpyTOB
yCTaHaB/IMBAIOTCA FTAPMOHUYHO C OKPYXKatoLLeli MECTHOCTLHO; Ha MPOTSXKEHUM BCEr0 MapLupyTa yyacTKu,
TpebyloLne 0cob6oro BHUMaHWs, COBMOLEHUSA OTAENbHbIX TPeboBaHWW pexuma, OTrpaHUYMBaKOTCH M
0003HavalTCsA TabNnUKaMu, yKasaTensiMum 1 aHLinaramu; Ha CNoXHbIX y4acTKax MapLupyToB npegycmar-
PUBAIOTCSA 3anacHble BapuaHThbl UX 06X0fa.

5. OnpegeneHne NOTPeBHOCTM B MHCTPYKTOpPax No TypusMmy, ApYrom o06CAy>XMBatoLLem nepcoHae u
opraHu3almm ux NoAroToBKU.

6. MoAroToBKa MH(OPMALMOHHBLIX MaTepuasos C ONmcaHMem TPOnbl.

NcTouHmkn. B paboTe MCnonb3oBaHbl fJaHHbIE, COOpaHHblE B XOAe MOMEBLIX MCCNefOBaHWiA, Npu
pa3paboTKe NacnopTOB YHUKa/bHbIX NPUPOAHbIX 06beKTOB MaHrbiCTaycKoil 06nactu 3a 2016-2017 rr.

PesynbTaTbl. MporpaMmbl pa3paboTaHHbIX MapLUPYTOB MO OCHOBHLIM HanpaBfieHWAM 3KONOoruyec-
KOro Typu3Ma ¢ KapTorpauyecKummy CXemamu.

MapwpyT Ne 1: TynkaparaH. MapLupyT npegHasHauyeH ansa nobuteneid Npupoabl U NPUKIKYEHWIA.

MpofomKUTeNncHoOCTb: 494 KM, 4 OHA.

Knaccutmkaums mapLipyTa: no HasHayeHWo - NPUKIIOYEHYECKNiA; NO BUAY NepemeLleHns - KoMou-
HUPOBaHHbI/ (aBTOMOGU/IbHBIA U NeLLNnii); NO BpeMeHW AeNCTBUA - Ce30HHbLIN; N0 hopMe opraHu3auuu -
NHAVBUAYaNbHBIA.

CpoKn (byHKLUMOHMPOBaHMS MaplpyTa: MapT - Hos6pb (KOM(OPTHble Mecsubl MapT-anpeb,
OKTAOpb).

JIUMNT 3KCKYPCUOHHBLIX Fpynn B HefeMto uUin B Mecsl, (pekpeaLnoHHas Harpyska): 2 pasa B Mecsl,
rpynna us 4-6 4enoBek.

BO3MO>XHOCTb NPOXOXKAEHUs MaplipyTa 6e3 3KCKypcoBoja: Ha MapLlupyTe Heobxo4uMo Conpo-
BOX/EHWE TPynMnbl NOATOTOBMAEHHLIM TUMAOM, MallVHbl JO/MKHbI ObiThb XOPOLUEA NPOXOAUMOCTW (BHe-
LOPOXHUK).

OpfeXkjaa W CHaps>KeHue: Mpu opraHusauuu npegiaraeMoro Maplipyta Heob6xoAMMo obecneyunTb
PEKPEeaHTOB OCHOBHbLIM WHBEHTApPeEM W CHapsXKEHWEM: CrnasibHble MELLKW, KapeMaTbl, nanaTku, nosnesas
KYXHS, NTbeBasA Boda. TYPUCTbI JO/MKHbLI UMeTb Npu cebe CpeAcTBa 3aliuThbl OT COMHLA (rono0BHON ybop,
OYKU 1 KpPeEM).

Oco6ble npasuna NoBeAeHUs NPU NOCELLEHUM 0OBEKTOB MapLUpyTa: He CXOA4UTb C TPOMbl, MO KOTO-
PO NepefBUraeTcs rpynna, u He OTAENATLCA OT rpynnbl. He nogxoanTs K Kpato obpbiBa (yulense CynTaH
Ene, mbic Xbirbinrad). Ha mapwpyTe nog kaMHAMK ypounwa Topbiw, MbiC XKbIrbiAraH, BA0Ab NPUOpex-
HOW 30HblI [ony6oi 6yxTbl, y BOAbI B ypouuiie Tamublibl MOTyT BCTpeyaTbecsi 3men. Cobnwogatb Bce
Mepbl MPefOCTOPOXHOCTM OT YKYCOB KJELLel, CKOPMMOHOB U KapakypToB. 10 fMHKMM MapLupyTa 3anpe-
WwatTCcs cO0p 300M10MMUECKUX, BOTAHNYECKNX, MUHEPATOTMYECKUX KOMNEKLUIA, ABAAIOLUXCA NPeaMETOM
0XpaHbl MO0 3aHECeHHbIX B KPacHYI0 KHUTY NPUPOLbl; BaH4aNMU3M, rpadutu.
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Mepbl 6e30MacHOCTK: B rpynne Ao/MKHa 6bITb MeAMUMHCKas anTeyka ¢ Habopom HeobXogMMbIX
MeAnKaMeHTOB. pun 3aKynke NPOLYKTOB NMUTaHWs, MeAUKAMEHTOB MPOBEPSTb CPOK MX XpaHeHus. Mpu
HecyaCTHOM Cfydae, Npu3HaKax 3ab6oneBaHUs, yKycaxX y4aCTHUK 0653aH HEMEA/IEHHO COOBLWNTbL 06 3TOM
PYKOBOAUTENIO.

Mporpamma (Tabnuua 1):

Tabnuua 1- MporpammMa TYpUCTCKUX MapLUPYTOB «TynkKaparaH»

JeHb OnucaHue [MpOTAXKEHHOCTL, KM
Bblesg u3 r. AKTay, npunbbiTve B yp. Topbiw. doTorpadupoBaHme WapoBUAHbIX KOHKPEeLUIA 116
1 Mepeesy yp. Topblw - yp. Ycak. Mporynka. O6ep B N0MeBbIX YCNOBUAX 25
Mepee3q yp. Ycak - . bonekTay. Mewuii nogbem K nelyepe B rope. O630p newlepbl 13
Mepeesq r. bonekTay - yp. Kapakabak. YCcTaHOBKa NanaTo4yHOro narepst. Y>kuH. Houner u
Moabem, 3aBTpak, coopbl. Mepeess yp. Kapakabak - yuy. Kymak ana 16
2 Mepee3n fo yuwl. Kanawmcait. O6es. OcmoTp Menosoro yul. Kanamcaii. Mepeess 6pogos 33
Mepees3q yw. Kanamcait - yuw, CyntaH Ene. MNocelleHre nogzemHoin Meyetu. Mporynka no 23

ypouunLLy. YKvH. HoyeBKa B rocTEBOM JjOMe
3aBTpak. [lNepee3q yw. CyntaH Ene - M. XKbirbiirad. ocellgHne MOLHOIO KapCTOBOro

nposana, HanoMuHaloLEero PUMCKMe pynHbl 3
3 Mepee3g M. XKbirbiarad - yuw,. Tamwsbinbl. O6es B NOMEBbIX YCAOBUAX. IKCKypCMA MO Y, 35

TamLblinbl

Mepeesq yw,. Tamwbiibl - 1. ®opT-LLeBYeHKO. YXnH. Houner B roctuHuue 35

3aBTpak. lMoceleHne MyseliHOro kommiekca um. Tapaca LlleBueHko. lMepeesn r. dopt-

LLleByeHko - Mony6as 6yxta. Oben. OTAbIX Ha MOpe, pbibHas NoBns, HabmoaeHMe 3a npec- 79
4 MbIKatoLLMMUCA

BosspatleHue B 1. AKTay e

Yuwense CyntaH Ene Yuwense Tamwbl/ibl
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KapTa maplupyTa nokasaHa Ha pucyHke 1

PucyHok 1- KapTa TypuCTCKOro mapLupyta « TynkaparaH»

MapwpyT No 2: nyTewlecTBre No YCTUPTY. 34eCb OTKPLIBAKOTCS XXMBOMUCHbIE NaHOPaMbl C YNHKOB
YCTnpTa, KOTOpble HACbILWEHbl Fe0N0rMYECKUMI, NANIEOHTOIONMYECKUMU U 300/10TMYECKUMU 00bEKTaMMU
TYPUCTCKOr0 MHTEpeCa.

MpojoMmKNTENBHOCTb: 613 KM, 4 gHA.

Knaccugukauus maplupyTa: no HasHauyeHWto - Hay4YHO-Mo3HaBaTe IbHbIN 1 NyTewecTBMe NO 0C060
oxpaHseMon npupogHoi Tepputopuu (OOMT); no BuAy nepemMelleHnst - KOMOMHUPOBAHHLIA (aBTOMO-
OUNbHBIA 1 NeLwmnii); No BpeMeHU AeiACTBUS - CEe30HHLIN; N0 hopMe opraHu3auun - UHANBUAYabHBINA.

Cpoku hyHKLMOHMPOBaHWS MapLupyTa: (heBpanb-HoA6pb (KOM(OPTHLIE MecsLbl MapT, OKTA6Pb).

JIUMNT 3KCKYPCUOHHBIX TPynn B HefeNto Uin B Mecsl, (pekpeaLnoHHas Harpyska): 2 pasa B Mecsl,
rpynna u3s 4-6 yenosek. OrpaHNYMTL NPOBELEHNE TYPOB B NepPUOS OKOTA.

BO3MO>XHOCTb NPOXOXKAEHUs MaplipyTa 6e3 3KCKypcoBofja: Ha MaplupyTe HeobXOo4MMO COMpo-
BOX/EHWe rpynnsbl coTpyaHukom OOIMT.

OfeXkja W CHaps>KeHue: Mpu opraHusauuu npegsiaraeMoro Maplipyta Heo6xoAvMmo obecneyunTtb
PEKPEeaHTOB OCHOBHbLIM WHBEHTApPeEM W CHapsXKEHWEM: CrnaibHble MELLKW, KapeMaTbl, nanaTku, nosesas
KyXHSl, NUTbeBas Boga. TYpPUCTbI AOMKHbI MMEThb Mpu cebe cpeAcTBa 3almTbl OT COMHLA (rONOBHOW yobop,
OYKW U Kpem).
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Oco6ble nMpaBuna MOBEAEHUS MpW MOCELLeHM 06BEKTOB MaplupyTa: He CBopayuBaTb C MyTW, MO
KOTOpPOMY MepeABuraeTca rpynna, U He oTAensTbesa OT rpynnbl. Cobnofatb Mepbl NPefoCTOPOXHOCTY.
Ha maplupyTe moryT BcTpeyatbes 3men (newepa backaparaH). Co6nogats Bce Mepbl MpefoCTOPOXHOCTY
OT YKYCOB K/leLLeil, CKOPMWOHOB 1 KapakypToB. Mo nnHuM maplupyTa 3anpeLiaTcs c6op 30010rnyecKux,
60TaHNYECKNX, MUHEpPaNorMyeckux KOonnekumii, ABAAIOLWMXCS NpPeaMeTOM OXpaHbl M60 3aHECEHHbIX B
KpacHyto KHUTY npupogel, BaH4annsm, rpadutu.

Mepbl 6e30nacHOCTW: B rpynne AO/MKHA OblTb MeAMLMHCKas anTeyka ¢ Habopom HeobXoMMbIX
MefuKameHTOB. [Mpy 3aKynke NPOAYKTOB MUTaHWs, MeAUKAMEHTOB MPOBEPATb CPOK WX XpaHeHus. He
ynoTpebnaTb cbipyto Bogy. [py HecyacTHOM cnydae, Npu3Hakax 3abo/1eBaHUs, yKycax yyacTHUK 0653aH
Heme[NeHHO coobLNTb 06 3TOM PYKOBOAUTENIO.

Mporpamma npegcraBneHa B Tabnmue 2.

Tabnvua 2 - MNporpamma TYPUCTCKMX MapLLPYTOB «[yTeLlecTsre No YCTupTy»

JeHb OnucaHue MMpPOTAKEHHOCTL, KM
Bble3q u3 1. XKaHao3eHa 0 r. bokTbl. ®oTOCHEMKA I'. BOKTbI 90
1 Mepee3y [0 0CTaHLOBLIX rop. Bo3xbipa (r. KOpTa). N3yyeHne 6enemMHUTOB, rumnca 25
Mepeesy r. FOpTa - 1. Boaxbipa. PoTocheMka. Obes 24
Mepeesq [0 KopaoHa MamekkasraH. Y uH. HoueBka Ha kopfoHe MamekkasraH 89
3aBTpak. Nepeesq fo newl. backaparaH. M3yyeHuve neLuepsl 20
Mepeesy newy,. BackaparaH - KpacHble yuy. Kokocem. O6es 22
2 MoxoA K KpacHbIM KaHbOHaMm B6113M yu. Kokocem 5
Mepeesy yw,. Kokocem - yp. bac KeHgmpnu (conoHyak Kenaupnucop). O630p naHopambl 35
Mepeesq yp. bac KeHampnu - KopgoH KeHavpaun. YXuH. Houner Ha KopgoHe KeHgupnu 14
3 Moabem, 3aBTpak. Mepeesn ao OHepe TOpTKyndepu (NnaHopama). PoTockheMka. Obes, 63
Mepeesp oT naHopambl Ha OHepe TOPTKY/AEPYW [0 KOPAOHA. YXMH. Houner Ha KopZoHe 31
4 Bo3BpaLygeHye B r. XKaHao3eH 195
["opa BoKTbI ["opa Bo3xbIpa
Mewepa backaparaH OHepe TOpTKY/AEPU
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KapTa MaplupyTa nokaszaHa Ha pUcyHke 2.

PucyHok 2 - KapTa TypucTCKOoro mapLupyTa «[lyTeLlecTsume no Yctmpry»

MapwpyT Ne 3: NcTopua yeThlpex BnaguH. BnaauHa npefcTtaBnsieT co60i 0YeHb UHTEPECHLIN K
CBOe06pasHbIi TUN naHAwapTa. B faHHOM Type MOXHO Y3HaTb BCe 0 (DOPMUPOBAHWUM YeTblipexX BRaguH u
noHabnogath 3a hnamuMHro Ha 6epery Kacnumiickoro mopsi.

MpofomKUTeNnsbHoCTb: 711 KM, 4 OHA.

Knaccuthmkaums maplupyTa: no HasHa4YeHWo - Hay4yHO-MO3HaBaTeNbHbIA; N0 BUAY NepeMeLLeHuns -
KOMOWUHUPOBaHHbIA (aBTOMOOWAbHBIA 1M NeWWid); N0 BPeMEHN AEACTBMA - CE30HHbINA; No dopme opra-
HU3ALMN - UHAUBUAYASTbHBIN.

CpoK/ hyHKLMOHMPOBAHUA MapLupyTa: MapT-HOA6pb (KOMGOPTHbIE MeCALbl MapT, OKTA6pPb).

JIMMUT 3KCKYPCMOHHbLIX TPYNn B HEAENo WA B MecAl, (pekpeauuoHHas Harpyska): Ansi 06blYHON
3KCKYPCUOHHOW rpynnbl, 0OCMaTpuUBatoLLeil LOCTONpPUMeYaTenbHOCTW, ONTUMabHbIM cunTaeTcs 8-10 ve-
NOBEK OfMH pa3 B Hegento. JInbo 3-4 yenoBeka 2 pas3a B HeAeNto 415 HabnwoLeHWs 3a NTULAMU UK gpy-
TMMW GUKUMU XXUBOTHBIMW B €CTECTBEHHOI Cpefe 06uTaHus.

B03MO>XKHOCTb NPOXO>KAEHNUSA MapLIpyTa 6e3 3KCKypcoBoga: He0BX0AMMO yUYacTue 3KCKypCcoBoaa.

Ofe>ka W CHaps>KeHue: Mpu opraHusauuu npegnaraeMoro Maplipyta Heob6xoAuMMo obecneyunTb
PEKPEeaHTOB MONEBOM KyXHeW W [OCTaTOYHbIM KOMMYECTBOM MUTLEBOW BOAbl ANA TPyMMbl. TYpUCTI
JNO/MKHbI UMeTb MpK cebe CpefCTBa 3alMTbl OT COMHLUA (TOOBHOW YOOpP, OYKM U KPEM).

Mpn KOPPEKTMPOBKe MapLupyTa MPOAO/MKUTENILHOCTLIO A0 TpexX AHel cnepyeT obecneyunTb pe-
KPeaHTOB C/IeAYHOLLMM CHapsXKeHMEM: CMa/bHble MELLKW, KapemaTbl, nanaTku.
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Oco6ble npaBuna NoBeAeHNs MpW NOCELLeHNM 06beKTOB MapLUpyTa: He CXOAMTb C TPOMbI, MO KOTO-
poVi mepeABuraeTca rpynmna, u He OTAEeNATbLCA OT rpynnbl. He MOAX0AMTb K Kpako 06pbiBa Ha NaHOPaMHbIX
Toukax. Mog KamHsMM MOTYT BCTpeyaTbcsi 3mMen. Cobnofath BCe Mepbl MPefOCTOPOXHOCTM OT YKYCOB
KneLeid, CKOPNMOHOB U KapakypToB.

Mepbl 6e30nacHOCTW: B rpynne AO/MKHa OblTb MeAMLMHCKas anTeyka ¢ Habopom HeobXofMMbIX
MefuKameHTOB. Mpu 3aKkynke NPOAYKTOB NUTaHUSA, MeAMKAMEHTOB MPOBEPATb CPOK UX XpaHeHus. MMpu
HecyaCTHOM Cfydae, Npu3Hakax 3aboneBaHUs, YKycaxX y4aCTHUK 0653aH HeMeA/IEHHO COOBLNTL 06 3TOM
PYKOBOANTESHO.

Mporpamma npegcrasneHa B Tabnmue 3.

Ta6nuua 3 - MporpaMmma TypUCTCKOro MapLpyTa «/cTopus YeTbipex BraauH»

JeHb OnuncaHune [MpOTAKEHHOCTL, KM

|_|0C€LLI,EHVIev newiepsl B 1. AkTay. lNMepeess fo Bnag. Kapakus, cop Batbip. O630p BnagnHbl € qa

1 naHopamHoii Touku. Obes
Mepeesq Bnaa. Kapakus - r. XXaHao3eH. Y>KuUH. Houner B rocTyHuLe 128
Bble3g u3 r. XKaHao3eHa 0 M. TokMak. OTabIx Ha Mope. Obef, B N0NEBbLIX YCN0BUSAX 97

2 Mepee3n M. Tokmak - nobepexkbe KeHavpau. YuH. Houner B rocteBom gome Temup 6aba 69
3aBTpak. HabnofeHvie 3a namvHro. Mepeess oT nobepexbs KeHAMpAM K naHOpPaMHON TOUKe 1
C BUAOM Ha Kocy KeHampnu

3 Mepeesn fo Bnag. KaybiHabl. doTorpadumposaHve BnaguHbl. Obes B NOMEBbLIX YCN0BUAX 44
Mepeesq Bnaa. KayblHabl - Bnag. XKasbirypnbl v Brnag. backirypsbl 39
Mepeesq o r. XKaHao3eHa. YXvH. Houner B roctuHuue 87

4 3asTpak. Bo3spatleHue B 1. AKTay 145

BnagnHa XKa3sbirypnsi BnagunHa bacbirypsi
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KapTa MaplupyTa nokasaHa Ha pUCyHKe 3.

PucyHok 3 - KapTa TypuCTCKOro MapLLpyTa «/cTopusi YeTbIpex BriafyH»

MapuwpyT Ne 4: cBsTunmuia MaHrbicTay. [MafloMHUYECKMIA Typ NpefycMaTpuBaeT NOCeLeHNe TaKnx
JocTonpumeyaTeNibHOCTEN, Kak MeyeTu LLlaknak ata, CyntaH Ene, LLlonaH aTa 1 BekeT ata. 3HaKOMUT C
XU3HELeATeIbHOCTLI0 NPOMNOBEAHWUKOB, CBATLIX, PEIUTMO3HLIMY 06pALaMU 1 TPaSULUAMK.

MpoaomKNTeNbHOCTb: 895 KM, 6 AHEN.

Knaccumkaums mapipyTa: no HasHa4YeHWo - NalOMHUYECKUIA; N0 BUAY MEpeMeLLeHns - aBTOMO-
OUNbHBINA; N0 BPEMEHU eiCTBUS - CEe30HHbIN; N0 hopMe opraHusauun - MHAUBUAYabHBINA, rpynnoBoi.

CpokM (hyHKLMOHUPOBAHNUSA MapLipyTa: MapT-HOs6pb (KOM(OPTHbLIE MecALbl MapT, OKTAOPb).

JIUMNT 3KCKYPCUOHHBIX FPYNM B Heflento unu B Mecsl, (pekpeaunoHHasa Harpyska): 1pas B Hefento 8-
10 yenosek.

B0O3MO>KHOCTb NPOXO>KAeHUA MapLipyTa 6e3 3KCKYpcoBOZa: BO3MOXHO MNPOXOXJeHWe MapLupyTa
CamMOoCTOSATe/bHO.

OpfeXkfaa 1 cHaps>KeHue: HeobxofMMa 04exaa, COOTBETCTBYHOLLAA Pe/IMr1MO3HbIM KaHOHAaM, Fo/0B-
HO1 ybop.

Ocobble npasuna nosefeHUs NpyY NOCeLeHNM O6BEKTOB MapLupyTa: 3anpeLiaeTcs Npou3BOAUTb
aHTMpPeNnrno3Hble AeicTBMS, BaHZanW3Mm, rpadoutn. HeobxoamMmo cnefoBaTb BCeM MPOBOAUMBIM pPu-
Tyanam. Cobntogats Bce Mepbl NPeAOCTOPOXHOCTY OT YKYCOB KJIeLLeil, CKOPMMOHOB U KapaKypTOB.

Mepbl 6e30nacHOCTU: B rpynne Ao/mKHa 6biTb MeAMLMHCKAA anTeyka ¢ HabopoM HeobXOAMMbIX
MefMKaMeHTOB. [py 3aKynke NpPoAyKTOB MUTaHWA, MeAMKAMEHTOB MPOBEPATb CPOK UX XpaHeHusa. Mpu

96



Ne 1. 2018

HecYacTHOM Cfy4dae, Mpu3Hakax 3abosieBaHMsl, YKycax Y4YacTHUK 00§3aH HeMeA/IeHHO MNPUHATL Heob-
X04MMble Mepbl.
Mporpamma npeacTaBneHa B Tabnuue 4.

Tabnvua 4 - Mporpamma TypUcTCKUX MapLipyToB «CeATUAMLLA MaHrbicTay»

[JeHb OnucaHue [MpOTAXKEHHOCTb, KM
Bble3n u3 r. AKTay [0 Hekponons XaHra 6a6a 128
1 Mepee3p Hekponosb XaHra 6aba - HeKponosb YiuTam 37

Mepeesn go noasemHoli Mmevetn CyntaH Ene. O6eg. Mporynka K MeyeTn. YxmH. HoueBka B

rocTeBOM filoMe

3aBTpak. Nepee3g nogsemHad meyetb CyntaH Ene - HackanbHas medetb Lllaknak ata. C
2 0CTaHOBKOIA BO3Mie Hekponons KeHTbl 6aba. O6ed. OKCKypcMsi K HACKalbHON MeyeTw 45
LLlaknak ata. ¥Y>uH. HoyeBKa B COBPEMEHHOIN MeYeTH
3aBTpak. lMepeesg go r. OtnaH. O6es. SKCKypcus N0 UCTOPUKO-KY/IbTYPHOMY KOMIJIEKCY

n

3 OtnaH 81

3 Mepeesgr. OTnaH - r. XKaHao3eH. YXuH. HoyeBka B oTefne 169

4 3aBTpak. Elepees,q r. >KaHaoseH - Hacka/bHasa MeyeTb LllonaH ara. 3KCKypcus K 66
HacKka/ibHoW MeyeTu LLIonaH ata. YuH. HoyeBka B roctesom fome LLlonaH ata

5 3aBTpak. [lepee3fn [0 HackasbHOW MeyeTu BekeT ata. O6ed. IKCKYpCus K HacKalbHOM 73
MeueTu bekeT ata. Y>kuH. HoueBka

6 Bo3sBpaLueHue B r. AKTay 285

KapTa mapLupyTa nokasaHa Ha pucyHke 4.

SIw

PucyHok 4 - KapTa TypucTCKOro mapLupyta «Csatunuia MaHrbictay»
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Hekpononb XaHra 6a6a HackanbHas meyeTb LLlaknak ara
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AHHOTauma. Makanafa Maurbictay 06/bICbIHAA 3KONOTUANLIK TYPU3MAi faMbITy Ymrn KypacTblpbliraH Ty-
pucTta MapwpyTTap ycbiHbinraH. Typucnk MapwpyTtrap 2016-2017 »0K. Xypn3wreH fgananblK 3epTreysiep Hen-
3B e, reoaknapatTbik KapTorpauanay afKTepLll KoNAaHa oTbIpbInN KypacTbIpblaraH.

TywH cesgep: Maurbictay 06/bICbl, TYPUCMK MapLLIPYT, 3KONOTUANBIK TYPU3M.
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MAIN STAGES OF TOURIST ROUTES DEVELOPMENT FOR DIFFERENT TYPES
OF ENVIRONMENTAL TOURISM (ON THE EXAMPLE OF THE MANGYSTAU REGION)

Abstract. The article presents several tourist routes for the development of ecotourism in Mangistau region.
Tourist routes are compiled on the basis of field research materials collected during 2016-2017 years with using of
geoinformation mapping methods.

Keywords: Mangystau region, route, ecotourism.
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CownckaTens Ka(eIpbl METOIUKH O0YUCHHS reorpadu ¥ Typu3Ma
(TamxukCKuH TOCY TAPCTBEHHBIN neaarornaeckuil yHusepcuteT uM. C. Aiian, lymande, TamKuKuCTaH)

NCTOPUSA BOSBHUKHOBEHUSA CAPE3CKOI'O O3EPA

Annoramus., Ha ocHOBE MaTepHAnOB MCPHOAMUCCKOH MCYATH, 4 TAKKS PAdOT PYCCKO-COBCTCKHX M TAIKHK-
CKHX HCCIICAOBATCIICH PACCMATPHUBACTCA HCTOPHSA BOSHHKHOBCHHA W HCCacaAoBaHmA CapesCkoro 03epa.
Kmouennie ciiopa: [Tamup, Capes, Ycoit, bapranr, 03¢po, 3aBaj, CTaHIHA, HCCICIOBAHNC, PCKA, TOTOIA.

Kummak Capes, 3aTOnneHHBIA BOJOH, CUUTANCS OJHUM H3 CAMBIX OOJBINHX M KPACHBBIX KHIIIAKOB
nonvebl bapranra. JKutenu kumnaka 3aHUMANTHACh B OCHOBHOM BBIPALMBAHUCM CEJTbCKOXO3SHCTBEHHBIX
KYJIBTYP U JKHBOTHOBOJACTBOM.

B BocTouHOIN wacTH KHIIAKa Pacrojaraioch ymeiase bozopaapa, uepe3d KOTOPOE KHUTCIH HECTH
CBOIO MPOAYKLHIO Ha pbiHKH Mypraba n Mmkammma. Oxanm u3 6orarcts Capesa ObLT Jec, APpeBECHHA
LIMPOKO WCHOIb30BANACE [T IOCTPOUKH JOMOB H APYTHX 00BEKTOB [4, ¢. 3].

B asrycre 1883 roga pycckuii mytemectsenauk Jl. MBanoB mocetnn kummiak Cape3 cO CTOPOHBI
Mypraba. B cBonx BOCIOMHHAHMAX OH OTMEYAN, YTO, Koraa npudmusuincs Kk kuuuiaky Capes, HaBcTpeuy
€My BBILITH YET0BCK 15 crapues, oAeTHIX BO BCE O€0€, U NPUHIH €0 KaK OYCHb BBICOKOTO TOCTHS C
xJ1e60M H CONBIO, HAKPBUTH AACTAPXaH ¢ H300MIUEM JCNEMEK, CMETAHBL.

Ceno Cape3 HaxOAWTCS HA BCPIIMHE, TaM OBUTH PACMOIOKEHBI JOMa JKUTCICH, YV MOIHOKUS
HAXOAWINCH XJICBA A coAepkanus ckora. B kumiake Capes umenock 30—40 x03sHCTB, A0Ma KOTOPBIX
ObLTN PACTONOKEHBI OJMU3K0 Apyr K Apyry. CaMbiM MPHMEYATETPHBIM B KHIIIAKE SBISUIACH KY3HHLQ, B
KOTOPOHM H3rOTAaBIMBATNCH T'BO3AM, CEPIBI, MOAKOBBI W Apyrue mnpuHamickHocth. Kpome storo, B
KHIIIJIAKE CYLIECTBOBANA KPEHOCTh, KOTOpas MMena OalllHU ¢ ABYX CTOPOH, a TAKXKE «TYIIXOHY» — MECTO
Ui myiika — BeicoTod 4 M. KpemocTs Oblia orpaskacHa BBICOKOM CTECHOW, W NMYTCLICCTBCHHUKY HE
pa3peImii BOUTH BHYTPb.

J. MBaHoB Takke mucal, YTO B CeBEpHOU yacTH kuiriaka Cape3 HaXOIUTCA KpacuBas ropa ceporo
usera. C 310l ropel Teuét cBatol ucrouHuk «Ilupu CapoG», Mo TECUECHHIO KOTOPOTO OBLTH MOCTPOCHE
HECKOJBKO MEIbHHL. BHH3Y HCTOUHHKA, MOA OOJBIINM JCPCBOM, OBLT 3aXOPOHCH MEPBBIH KUTEIb,
KOTOPBIH nposkuBai B Capese, U 3TO MECTO TOXKE CHHTACTCS CBATBIM U MECTOM MATOMHHYECTBA [4, ¢. 3].

B xunmnake Capes BeIpaiuBanach NINCHALR, SUMCHbB, PENA U KUTETH cOOUpaIu OOUIBHBIA YPOXKaH,
a IUIITHIOK TMPOAYKIIHIO MPOAABATIN KUpru3aM. M3 Mo 0HOCHBIX ACPEBHEB ObLIN SIOJOHH U A0PUKOCHI.

C 1911 roaa ceeacuus o Capeskom o3epe umetorest u B ororpadusx, Ho o kunuiake Capes, Kpome
HEKOTOPHIX PACCKA30B, HUKAKUX JOKYMEHTATBHBIX CBCACHUH HET.

B urone 2013 roaa st co cBoumu koneramu baxtuépom Karomossim u PaxvonOekom Xoamamano-
BbIM ToceTrn Capesckoe o3epo. B xoxe mocemenns kumnaka CaBHOO s Berpetiics ¢ Magam Llredan,
KOTOpasi 3aHUMACTCAd HM3VUCHHEM IPCBHUX 0OpsanoB »kwurtened bapranra. OHa cBOOOAHO TOBOPUT Ha
poropeckoM s3bike. U g mompocun €€ moMoub MHE HATH cBeACHUA U3 OubamoTekn ropoaa ['amOypra o
HeMmenkoM uccaenosarene Lllymeue, kotopeid Boepseie B 1909-1911 rogax mocetun kummak Cape3s.
IMozgnee ona mpucnana mue komuro kaurd O. Illymeua u dororpaduro kummaka Capes, CHITOrO
MIymenem 81909 roxy.

B cBoeii kuure Illynen mucan: « Mue yaanocs noceturs Capes asa pasa. B mepseiii pas B HosiOpe
1909 rona s noGeiBan B kuniake Capes u dororpaduposan ero odmuii Bua. Bo Bropoii pas B ackadpe
1911 roxa Bmecto kumtaka Capes s yBuaen ozepo Capes, Ha [HE KOTOPOro ObLIH BUAHBI ACPEBhs, U cpo-
torpaduposa ero. Ita pororpadust CBUASTSIBCTBYET O MPSKPACHOM MEH3AKE YTOHYBIICTO KUILIAKA .
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Mpowno 105 net co AHA npousolleawein Cape3ckoii Tpareann, HO OHa 10 CUX MOP XXW1Ba B NaMATH
Xutenei kuwnaka. Capes, KOTOPbIA HAaX0AWUTCA B foNMHe BapTaHr, 6b1 KPYMHbIM KULLIAKOM, B KOTOPOM
npoxxumeanu npubnmantenbHo 250-300 yenoBek. Mocne TOro Kak Kuwnak 6bia 3aTOMNMIEH BOAOM, XUTeNu
nepecenunnce B JoNUHbI pek M'yHT, Myprab v bapTtaHr, a Ha MecTe KuLliaka 06pa3oBanock 03epo Capes.
bonee TOYHO MOXHO CKasaTb, YTO B HOYb C 5 Ha 6 heBpand 1911 roga npumepHo B 23 4 15 MUH npo-
M30LL/I0 3eMNIETPSACEHNE CUTOi 9 6annoB ¢ anuuUeHTPoM 20 KM toXKHee Kulunaka Capes. Beneactsme 3Toro
3eMeTpsceHms ¢ rop Myskyn v Ycoli npousoLien oTpbIB FOPHbIX NOPOJ, MEPEKpPbIBLLMX pekn Myprab v
LWagayH. MNopg 3aBanamm octancs KuIakK YCcol, B KOTOPOM Haxoannuck 10-12 X035MCTB € 57 XuTensmu.
M3 3TOro KonmyecTsa B XMBbIX OCT/INCh TOMLKO Tpoe - Kapamiwoes Hatmut, CyntoHMamagoB Kapam-
xXyno u Fypranues Mupuiae6, ywefline 3a Asa AHA 40 nevabHbIX coObITUl B KMwnak Cape3 npoeeaatb
POAHbLIX W BAN3KMX. 3eMNETPACEHWE He HaHecno Kakoro-nMbo cepbE3Horo yuiepba kuwnaky Capes,
YaCTMUYHO ObII0 pa3pyLLEHO NNLWLb 2-3 AoMa.

B 1912 rogy KomaHAylLeMy MnorpaHM4yHoOro TYpKecTaHCKOro BOEHHOro okpyra Namupa KanutaHy
Lnunbko I. 6b110 faHO nopy4veHue obcnefoBath MecTo Capes3Koro 3eMneTpsiCeHUs, U OH COBMECTHO C
nccnepoBaTensiMyu nocetTun MecTo aTol Tpareguu. C kuwnaka bapumgme wmx conposoxgan Kabyn
Kyp6oHb6ekoB. Ha mecTe Tparegun umMu 6blav NpoBeAeHbl TMAPOMAOrMYecKne u Tonorpagpuyeckune
nccnefoBaHns. B TeueHne ofHONM Hefenu 6blN0 ycTaHOB/EHO, YTo B 1912 rogy AnnHa Capeskoro osepa
coctaBuna 28 kM, WwupuHa - 1,5 KM, rny6uHa - 279 m. Mo oKoOHYaHUIO paboT KanuTaH . LUnunbko odun-
UnanbHo HasHaumn Kabyna Kyp6oH6ekoBa Habnwogatenem Cape3koro osepa. EmMy 6b110 NopyyeHo co-
CTaBNeHVe eXXxeMecsAYHbIX OTYETOB 006 YpoBHe BOAbl B Cape3koM 03epe ¥ JoCTaBKa 3TUX AaHHbIX B XOpor.
Kabyn Kyp6oH6ekoB, otmumnanbHo paboTaBlinii Habnwogatenem Capeskoro osepa ¢ 1912 no 1925 rog,
[,06pOCOBECTHO BbINOHAN HAONIOAEHNS, HECMOTPA HA NOrOAHbIE YC/I0BUA U CYpOBOCTL Kniumara. C 1911
[0 1914 ropa n3 Capeskoro o3epa He BbiTekana Boja, HO B anpene 1914 roga v3-nog 3aBasioB NOABU/INCH
8-10 poaHWKOB, BOAblI KOTOPbIX 06pa3oBanv peyky Capes, a ypoBeHb BOAbl B camoM o03epe Capes
CHM3U/CS Ha oMH MeTp. B 1914 rogy rpynna uccnegosateneii noj pykoBoacTsom M. MpeobpaxeHCKOro
n . bBykuHunya npubbina Ha o3epo Capes3 1M npoBoguna ruaponornyeckme n Tonorpauyeckue muccne-
foBaHus. OHM OoCTanucb A0BO/bHbI paboToii Kabyna Kyp6oH6ekoBa [1]. 8 mapTa 1915 roga OT UMEHM
reHepan-rybepHatopa TypkectaHa Kabyn Kyp6oH6eKoB 6bin HarpaXaeH NOYETHbIM XanaTom U Mefanbio
TPeTbel CTENEHMN.

C 1915 no 1923 rog Cape3koe 03ep0 HUKTO M3 MPeACTaBUTENE POCCUICKMX BNacTeil He mocelyan,
ofHaKo e Kabyn Kaxablii Mecsil, CBOEBPEMEHHO A0CTaBnsAN OTYETLI B Xopor [5, ¢. 3]. Korga B 1917 ro-
Ay npowusowna OKTA6pbLCKas peBoouns, KanutaH LLINUAbKo 6b11 BbI3BaH A48 MPOXOXAEHUS CNYXObl B
ropoa CaHkT-IeTepbypr, a geg Kabyn ¢ 1917 go 1925 roga npoAomKan BbINOMHATL CBOK paboTy yKe Ha
6e3B803Me34HOIN ocHOBe. B 1923 rogy rpynna nccnegosatenein Bo rnase ¢ H. KopxxeHeBckum u . Paiiko-
BbIM Npu6LINKU Ha 03epo Capes, rae NPoBenn rMAponornyeckne NCCNeoBaHns, a Takxxe nydvanu gnopy u
(hayHy B OKPECTHOCTAX 03epa.

Mo ucteveHun AByx neT B 1925 rofy BOeHHbI Tonorpag kanuTaH M. KonecHWKOB COBMECTHO C
rpynnoi uccnegosateneid, Npoinas nNo agonnHe baptaHr, npubbin Ha 03epo Capes, rae ¢ Kulinaka bapuu-
ame nx conposoxgan fen Kabyn [5, ¢. 3]. 9Ta rpynna Hefento NpoBoAuna ruaposioruyeckme u Tonorpa-
(hmueckne nccnefoBaHus, a B KoHUe paboTbl KanutaH M. KonecHUKOB ocTanca [OBO/eH paboToi gefa
Kabyna n oTMeTWA, YTO rocyapCTBO He 3abyaeT ero TPy M OnnaTUT eMY BbIMOMHEHHYHO paboTy [2, ¢. 43].
[Jen Kabyn, B CBOKO ovepefb, CKasan, 4To emy y>ke 3a 80 /1eT 1 AOCTaBNATb OTHYET B XOpPOr CTAHOBUTCA BCe
TPYZAHee, NO3TOMY OH MPeLoXWUN BbINOSHEHWE 3TOM paboThl BO3N0XUTb HA CBOEro CbiHa HUé3a, Tak Kak
OH conpoBoXgan ero ¢ 1917 roga v U3y4nn, Kak cnefyet BbINOAHATL HAOMOAEHNS U COCTaBNATb OTUETDI
[5, c. 3]. KanuTtaH V. KonecHukoB BbiNosHWA npocbby geda Kabyna u ¢ 1925 roga opuumansHo HasHa-
unn Hnésa Habnogatenem Capesckoro osepa.

B 1926 roagy npodeccop O. JlaHre COBMECTHO C Fpynmnoi uccnegosateneii Npuobii Ha 03epo Capes,
roe Obl1M MpoBefeHbl reosornyeckue ¥ Tonorpagumyeckne UCCnefoBaHUA, YCTaHOBMEHbI Peiiku, Mo
KOTOPbIM MOXHO 6blfI0 OTMeYaTb YPOBeHb BOAbl B 03epe. podeccop O. JlaHre Habnwogan 3a paboToit
fena Hnésa, n nosgHee oTMevan B CBOMX MeMyapax, 4To, HECMOTpPS Ha To, uto Hués Kabynos obpa-
30BaHWs HE MMEET, OH BbINOJIHWA CBOKO PaboTy OveHb A406POCOBECTHO [3, ¢. 121].

B 1936 rogy B Kuwnake WpxT, KOTOpbIA HaxoguTtcs Bbiwe o3epa Capes, Oblna co3fjaHa MeTeo-
poNornyeckas cTaHums, KoTopoli pykosoaun H. Morpe6Holi. Cpean ee pabOTHUKOB OfHUM M3 MEpBbLIX B
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mrrar 6s1 3auuciacH Hués. o 1950 roga Hués paGoran nadarogarenem Capeskoro o3epa. A ¢ 1948 roga
voke cbiH Huéza — AE3 ObLT NpUHAT HA paboOTY B KAUECTBE yUCHHKA CBs3ucTa Ha MeteoctaHumu. C 1950 mo
1959 rox Aé3 mpoaomkui paboTy OTIA B KAYECTBE HAOMIOAATENS 33 YPOBHEM BOAbl B CapesckoMm 03epe.
B 1960 roay on mepewen Ha apyryio padoty, HO B 1977 roay BepHyJCS Ha CBOE NMPEIKHEE MECTO B
Ka4uecTBe HAOMogaTe s, rae mpopadoTan 1o 1986 roga.

C 2012 roma ceia Aéza — Xonukuaazap Huésos, koTophiii padoTacT B KOMHUTETE MO YPE3BBIYANHBIM
CUTYaLMSIM, SIBISICTCS MPOJODKATENEM JAena cBoux otua Aéza u aeaos Huéza u Kabyna. Hecmotps Ha 1o,
YTO MPOLIIO CTO JIET CO BPEMEHH, Koraa reHepan-ryoepHarop Typkecrana Harpaaun aeaa KaOyma mo-
YETHBIM XalaToM U Meaaneio «IlouetHoro tpyaa», nodpsiec umeHa aena Kabyna, ero ceiHa Huésa, BHyka
Aéza u mpaBHyKa XOJMKHA3apa OCTAIOTCS B pAay ucciaenosarenci Cape3ckoro o3epa u B HCTOPHU BCETO
TaUKUKCKOTO HAPOJA.
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(C. Aitau aTpmHzmars! ToXiK MEMIICKETTIK IIEIATOTHKAIIBIK YHUBEpCHTETI, [lymande, Taxikcran)

CAPE3 KOJITHIH AHIA BOJY TAPUXEI

AnHoTamusi. B cTathe Ha OCHOBE MaTepHala MEPHOAWYCCKOM IEYATH, a TAKkKe PadOT PYCCKO-COBETCKHX H
TAPKUKCKHX HUCCIICOBATEICH PACCMAaTPHBACTCS HCTOPHS BOSHUKHOBEHUS M HCCIeA0BaHmsI Makanana mep3iMaik 6a-
CBUTBIM MATCPHAIAAPHI HETi3iHIC, COHTANH-aK OPBIC-KCHECTIK MOHC TOKIK 3epTTeyImiiepiHid Capes KemiH 3epTTey-
JIepi MCH Maiaa OOy TAPUXbI KAPACTHIPBLIFAH.

Tyiiin ce3aep: [Mamup, Capes, Vcoii, bapranr, xen, VHiHII, CTAHHHA, 3¢PTTCY, 63CH, aya-pPaHbL
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HISTORY OF GENESIS OF THE SAREZ LAKE
Abstract. In article on the basis of periodicals materials, and also works of the Russian-Soviet and Tajik

researchers the history of genesis of Sarez of the lake is considered.
Keywords: Pamir, Sarez, Bartang, lakes, blockage, station.
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B. B. XXpaHoB

K.T.H., CTaplnii Hay4HbIli COTPYAHUK NabopaTopnm NPUPOLHbLIX ONacHOCTEN
(MHcTuTyT reorpadumn, Anmatbl, KasaxcraH)

ONbIT YYACTUA B PETMMOHANBHOW NABUHHOW KOH®EPEHL WU
HA TOPHO/IbI)XHOW BA3E «XbIPTANNAH»
(MCCbIK-KYNbCKAA OBJNTACTb, KbIPTbI3BCTAH)

2-9 pekabps B JKo-LleHTpe Anakonb-XXbipranaH (nocenok XXbipranaH, OKpPecTHOCTW I. Kapakona)
npoLuia pernoHanbHas naBUHHas KoHgepeHums (pucyHok 1). FopHonbbkHbIe 6a3bl B paiioHe Kapakona
ABNAOTCSA U3NHOOIEHHBIM MECTOM OT[bIXa CMIOPTCMEHOB-3KCTpeManoB u3 ctpaH CHI.

PucyHok 1- O6Liee (hoTO yUaCTHUKOB KOH(EPEHLMN B 3aK/HOUNTENbHBINA [ieHb

Llenn n 3agauynm KoH(epeHUUN NaBUHWMKOB. OCHOBHOW LENbH KOHMepeHUun saBnseTcs obMeH
OMbLITOM M 3HAHUAMM MEXAY NaBUHLLMKAMWN U3 PasNnUUHbIX CTPaH MU NPeacTaBUTENAMU TYPUCTUUYECKOTO U
FOPHO/LIKHOIO 6M3Heca. 3HaHMA O naBMHax HeobXoauMmbl ANS MOBbIWEHWA KBanmduKauum npodeccuno-
HaNbHbIX FTOPHbIX TMA0B 1 06ecneyeHNs 6e30NacHOCTM TYPUCTOB Y FTOPHO/bIXXHUKOB.

OpraHu3aunoHHbIA KOMUTET. MeponpusiTue opraHnM3oBaHo Accoulualmein ropHbiX rngos Kbiprbis-
ctaHa (KMGA) B nuue TexHuyeckoro aumpektopa I, KO. BopobbeBa. Accoumauusi SBASETCA MOMAHO-

npaBHbIM 4YfeHOM MeXayHapoAHOl accoumalun TropHbIX TWAOB W BblAAET AMMIOMbI 06 06y4eHuM
MeXgyHapoaHoro o6pasua [1].
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Y4acTHUKN. JIeKTOpbI - NPeACTaBUTENN CHEr0NaBMHHbIX NOApPa3aeneHnii TOPHOMNBIKHBIX KYPOPTOB
B oniMMnuiickoli gepeBHe «KpacHas MonsiHa», Poccuiickas degepaumsa. OT KasaxcTaHa BbICTynan npeg-
cTaBuTenb VIHCTUTYTa reorpadun B. B. X)KgaHoB (prcyHOK 2).

PucuHok 2 - [oknag B. B. XXgaHoBa «HecyacTHble ciyyan, CBA3aHHbIE C laBUHaMK B KasaxcTtaHe»

CnywaTenu - BbIMYCKHUKW LUKOJbl FOPHbIX TMA0B Kbiprbi3cTaHa, NpeAcTaBUTENN FTOPHOMBDKHBIX 6a3
ropofa Kapakona, TakXe U3BeCTHble COPTCMEHbI 1 6/10rrepsbl.

PernameHT. PervoHanbHas KOH(EpeHUMs npoxofuna B TeyeHWe Hefenu. bbiav npeacTaBfieHb
[OKNaabl, NOCBSALLEHHbIE NaBUHHOI 6e30MacHOCTM. OCHOBHbIE TEMbI - OLLEHKa U MPOrHO3 NaBMHHOM onac-
HOCTW, pa3bop HecuacTHbIX ClyvaeB, HabMAEHWS 3a MOrofol U naBMHaMM, NPOMNaKTUYECKNE CMYCKM
naBuH. Mo Teme 06y4yeHUsa Takke ObiNU NpefCTaBeHbl NPaKTUYECKMe 3aHATUSA, MOCBALLEHHbIE onpeje-
NEHUI0 CTPYKTYPbl W YCTOMYMBOCTW CHEXHOFO MOKPOBAa. 3aHATUS NPOBOAUAU NpPeACTaBUTENN CHEro-
NaBUHHBIX CNYX6 onumnuniickoi gepeBHn «KpacHas MNonsHa» (Poccus).

TeMbl, 06CYXAaeMble HA KOH(hEePEHLMN:

AHanM3 HecyacTHbIX ClyvyaeB B flaBMHAX, NMPOU3OLLUEALLINX B Pa3/IMYHbIX CTpaHax Mupa. ITO OYeHb
BaXHO A1 BbIpabOTKM METOAOB 3aliuThbl OT faBuMH. Bo BceM mupe n B KasaxcTaHe, B YacTHOCTW, He-
CYaCTHble CyYan B flaBUHaX AenaTcs Ha ABe 60Mbluve rpynnbl. B 0gHOM rpynne HaxogAaTCs HeCYACTHble
cny4aun, npousoLlefLive ¢ 04bMU, KOTOpble NONajaloT B CNPOBOLMPOBAHHbLIE NaBWHbI, BO BTOPON - CX0f,
CamMOMpOM3BO/bHLIX N1aBUH, HAHOCALMX YLIepb X03A/ACTBEHHBIM 06bekTaM. B nocnegHwe rogbl Habnto-
[laeTCca yBeNMUeHne rmbenun NobuTenein aKCTpeManbHbIX BUAOB CNOPTa, a Yulepb OT KaTacTpoghMuecKnx
NaBWH YMeHblUaeTcs. 3TO O3HayaeT, 4yTo B KasaxcTaHe AN pasBuUTMS Typusma HeoO6X0AMMO yaensTb
BHUMaHNe MMEHHO NpoMNaKTUKe HECHACTHBIX CyYaeB cpean Nobuteneii 3KCTpeMaibHOMo cnopTa.

Kypcbl naBUHHO 6€30MacHOCTM NOMb3YTCA 6ONbLLIOA NONYAAPHOCTLIO Cpean NHOUTENe aKCTpe-
Ma/lbHbIX BMUAOB CMOpPTa BO BCEM MUpe. STO BCEBO3MOXHbIE KypCbl MOBbILEHWS KBaIUPUKaLMU ANs rop-
HbIX FMAO0B W LIKOMbI NaBUHHOM 6e3omacHocTW. B cocepHeli Poccumn nugepom B 3TOM 06nacTu siBnseTcs
COTPYZAHMWK CHEeronaBUHHOM cnyXobl Ha KypopTe «l"opHas Kapycenb» Makcum MNaHKoB. Ero Buaeoypoku u
MHOPMALMOHHBIA CaiT ABAAIOTCA OAHUMU U3 CaMblX MOMYASPHbIX CPeAM PYCCKOS3bIYHbIX TYPUCTOB M
FOPHOMBKHUKOB [2]. BTOT OMbIT MOXET ObITh MOMIE3€H U B KasaxcTaHe.

PasHuua B MeTO4ax onpefeneHns yCTOWUYMBOCTM CHera Ha CKnoHax. B rocyaapcTBeHHONM cHerona-
BUHHOW cny6e cTpaH CHIT npyMeHAI0TCA MHCTPYMEHTaNbHble MeTOAbl HabMAeHNI, pa3paboTaHHble B
CCCP. Takxe pyKoBOASALLME LOKYMEHTbI CO3fjaHbl Ha OCHOBE COBETCKMX FOCYAapCTBEHHbIX CTaHAapToB. B
nocnefHue rogpl B ctpaHax CHI 6binv opraHvW3oBaHbl YaCTHbIE CHErOMlaBMHHbLIE CAYXObl Ha Typuc-
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TUYECKUX W FOPHOMbDKHbIX 6a3ax. [ 4acTHbIX CHErOMaBUHHBIX CMYXX6 3T MeTofbl He noaxoadr. OHu
MCNOMb3YHT PY4YHble METOAbl OMpefeneHus yCTOMYMBOCTM CHera, PEeKOMEeHLOBaHHble PYKOBOACTBaMU
AMepuKaHCKoW accoumaumm naBmHIWMKOB [3]. OHM He npuBsA3aHbl K CTaHfapTam Kasrugpomerta u
Pocrugpometa. Ho B 0(hmumanbHbIX CHEMONaBUHHBIX CNyX6ax 3T MeToAbl He nNpuMeHstoTcs. Ans yao6-
cTBa paboTbl HeOOXOAMMO O3HAaKOM/IEHUE OPULMANbHBIX NAaBUHHBLIX CMYXXO C MHOCTPAHHBLIMU PYYHbIMU
MeTofamu, a TakXKe YaCTHbIX JIaBUHLMKOB - C WHCTPYMEHTaNbHbIMU METOAaMMW FOCYAapCTBEHHON
NABUHHOM CNyX6bl.

WHhopmaLnoHHo-npodunak Tuueckue meponpuaTus. J1o60i NporHo3 naBUHHOMW ONacHOCTKM iyulle
[oXoaUT [0 noTpebuTens, ecniv CONpoBOXAAETCH WHPOPMALMOHHLIMW NjakataMu U WHTEPBLID B
cpefcTBax MaccoBoOi MHGopmaLmun. OfHako (opmasibHOe OTHOLLIEHUE K YCTAHOBKe M/1akaToB NPUBOAUT K
HEMOHMMAaHWIO CO CTOPOHbI TYPUCTOB. Ecnu nnakat «J1aBMHOOMAcHO» CTOWUT KPYI/bliA rog Ha aBToAopore
B KM/IOMETPE OT OMacHOro y4yacTka, TO /10N ero He BOCMPUHUMAIOT 1 He ynTaloT. Cepus Mniakatos U pe-
KOMeHJauwui, paspabotaHHasa MIHCTUTYTOM reorpadum ans Kascenesawutsl u KYC, Bbi3Bana MHTepec Uy
npefcTaBUTeNed FOPHOMBKHBIX KypopToB B KbIprbi3cTaHe.

B3aumogeiicTB/Ne TroCyfapCTBEHHOW CHEronaBMHHOW CNy>KObl M YacTHbIX 3aKasyukoB. Hepegko
YyaCTHble opraHu3auuy 6bIBalOT He [0BO/bHbI KaYeCTBOM CHEronaBMHHbLIX MPOrHO30B W 4acTbiM nepe-
KpbITUEM [OPOr cnacaTeslbHbIMWU CNy>X6amu, MU3-3a Yero OHW HecyT (PUHaHcoBble noTepu. Ho rocyaap-
CTBEHHas MpPOrHocTMYeckKas cnyxxba AeiicTByeT CTPOro B pamkax OogkeTa v BblfaeT LUTOPM-Mpegyn-
pexzeHus o6LLero nonb3oBaHus Ans 6onblioi Tepputopun. Mepbl no npegoTspaweHuto UC yacTo
NMPUHUMAIOTCA HA OCHOBAHUWM (POHOBbLIX CHEr0flaBUHHbLIX MPOrHO30B, KOTOPble HE ONpaBAblBalOTCA MO
NOKanbHOl TeppuTopun. B Poccuy BONPOC B3aMMOAENCTBUSA OpraHuM3auuii pellaeTca nyTem AULEH3U-
POBaHMSA YACTHbIX CHEroflaBUHHbLIX M METEOPONOrMYeCcKUX CTaHUMi. Ecnn YyacTHble opraHu3aumm He fo-
BO/IbHbI Ka4ecTBOM 6ecniaTHOro (pOHOBOro MPOrHO3a, TO MOTYT NOAYUYUTL IMLEH3NIO U CaMU COCTaBNSATb
MPOrHO3bl CX04a NaBUH U NPOBOAMTL MpodmnnakTuyeckme cnycku. B KasaxctaHe u Kbiprbi3cTaHe Takoi
MpaKTVKW HeT. [JoroBopa B3aMMOAENCTBMS MPOMUCLIBAKTCA B OULMANTbHBIX aBapuiAHbIX MaaHax npeg-
npusTUsa. B cTpaHax fanbHero 3apy6exkbsi B3aMMOAENCTBME MPOTUBOMABUHHBIX CracaTeflbHbIX CMyX6 ¢
YacTHbIMW 3eM/eBNadenbLaM OroBapuBaeTcsl B J0roBopax «IpakaaHCKOW NaBMHHOW 3alinTbl PIDA».
UeTkoe BbINONHEHME [AOroBOpoB Mo 06pasy «PIDA» NO3BOAUT YNYULIUTb B3aUMOJEWCTBUE MeXAay
ouLManbHO NaBUHHOW CNYXX60i 1 3aKa3uymKamu.

BbiBOAbl. Ha pervoHanbHOM NaBUHHOW KOH(epeHUMM 06CYXAMCh BaXKHble BOMPOCHI Pa3BUTUA
CHEronaBMHHbIX YaCTHbIX WM rOCYAapCTBEHHbIX CAyX6. Takke MOLHUMANCA BaXHbIA BOMPOC B3aMMO-
[encTBua MeXay Hay4HbIMW, OMepaTMBHLIMU W YaCTHbIMW OpraHu3auusamu, 3auHTEPecOBaHHbIMU B
3alinTe OT CHEXHbIX NaBUH.

Mo cTaTuCTUKe GOMbLLUOW MPOLEHT XKEPTB CHEXHbIX NaBUH - 3TO IIOGUTENU SKCTPEMASIbHbLIX BUAOB
cnopTta B ropax (anbMUHUCTBI, NDKHUKA W TYPUCTbI). N8 3aliMTbl 3TON KaTeropum rpaxpgaH OYeHb
BaXXHO MPOBOANUTL MpomnakTUyeckue Meponpuatus. LLITopMOBble npegynpexaeHus rnomoratT Mano,
TaK Kak falTcs 418 0YeHb 60/bInX TeppuTopuin. JononHutensHas HQopmaLmsa 06 onacHOCTU NaBuH -
3T0 MH(OPMALMOHHbIE LWWTbI W nNnakatel. Kpome TOro, BaXHblI MPOBEAEHUE LUKOS J1aBUHHOIA
6e30nacHOCTM 1 pa3paboTka yuebHO-MeTOAMYECKUX MaTepMasoB.
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PE3VJBTATBHI ®YHJIAMEHTAJIbHBIX UCCJIETOBAHUI
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PUHAHCHUPOBAHUMIO N ITPUKJIAHBIX PABOT
TOO «MHCTUTYT 'EOI'PA®UIN»
3A 2017104

IMpupoga wHamed MIAHCTHI B HACTOSINCEC BPEMS WCHBITHIBACT KOJOCCATBHBIM AHTPOMOTCHHBIH
MPECCUHT B PE3YIbTATE YCTIOBCUCCKON ACATCIBHOCTH. JTO NMPHUBEIO K ODOCTPCHHIO M COOTBETCTBCHHO
AKTyaIM3allid 10 HEBUIAHHBIX MACINTA00B MPOOICMbI B3AUMOICHCTBHS MPUPOIHON CPeabl U OOIIECTBa,
SIBIITFOLICHCS OCHOBHBIM MPEAMETOM HCCIICAOBaHMI reorpaduueckoll Hayku. BechbMma akTyajpHBIM B
HACTOSAIICE BPEMS SIBISMCTCS OOCCIICUCHHE METOIHYCCKOM, AHATMTHYCCKOW U WH(POPMAIHOHHOW MO~
JCPYKKM TOCYJAPCTBCHHBIX, PETHOHANBHBIX M MECTHBIX TMPOTPAMM M TIPOCKTOB TMPHUPOJOOXPAHHOM Ha-
MPaBJICHHOCTH. PCICHUE YKA3aHHBIX HAYYHBIX MPOOIEM HAXOAWUTCA B paMkax (ByHIAMCHTAIBHBIX H
MPUKJIAIHBIX KCCICAOBAHUN TCPPUTOPHUATBHON OpPraHU3alMd CUCTEMBI  «IPUPOAA-OOIICCTBOY», H|TO
COCTaBJISICT CYTh COBPEMEHHOM reorpaduu U re03KOI0THH.

B ycnosusix HeszaBucumoctu Kasaxcrana ucciaeqoBaHus HHCTHTYTA MOMYYUIA HOBBIH HMITYJIBC, TaK
Kak reorpaduuecKas HayKa, Kak U BO BCEM MHUPE, 0Kaszajgach BOCTPSOOBAHHOH. DTO MPoOIeMa H3MEHSHHS
KJIUMaTa U MPOJOBOJILCTBCHHAS OC30MACHOCTh, HEAOCTATOK IMPECHOH BOABI, ACTPAJalus JICIHUKOB,
AKTUBU3ALMS MPHPOJHBIX OMACHOCTCH (HABOAHCHHS, CCMH, OIMOJI3HH, JIABUHBI M KOMILICKC METCO-
POTOTMYICCKHUX PHUCKOB) U T.1.

YkazaHHbIC HANPABICHUSA WCCICAOBAHMN HMHCTHTYTA OTHOCATCS K Paspiny CTPATCTHUCCKAX H
00OBCAUHEHBI B YCTHIPE OCHOBHBIX OJTOKA!

1. OueHka 1 MPOTHO3 PECYPCOB U PEKUMA MOBEPXHOCTHHIX BOA PecnyOmuku Kasaxcran ¢ yderom
M3MCHCHUS KJIMMATA W XO3SMHUCTBCHHOH ACATEIBHOCTH, paspaboTKa reorpaduyuecKuX OCHOB OOCCICUCHUS
BoaHOH Oc¢szonacHocTr PecnyOnku Kazaxcran kak OCHOBBI YCTOHYHUBOTO Pa3BUTHSL.

2. BuisBneHue 3akoHOMEpHOCTEH (OPMHPOBAHHS U PACTIPEACICHUS OMACHBIX CTUXHMUHBIX SBJICHUH,
MPUPOIHBIX KATacTPod M SKOTOTHUYCCKU OMACHBIX HU3MCHCHHH MPUPOTHOW CPEAbl C OLCHKOW HX CO-
LUATbHO-3KOHOMUYICCKUX TIOC/ICACTBUH.

3. OueHka OPUPOAHO-PECYPCHOrO MOTCHUHMAMA pecnyOmuku, paspadoTka HHOOPMAIHOHHO-
AHATUTHYCCKON 0a3pl HAILMOHAIBHBIX M PETHOHAIBHBIX MPOrPaMM PAIMOHAIBHOTO MPUPOIONONb30BaA-
HUSI, OXPaHBI OKPYKAIOUICH CPEIbl, PCKOHCTPYKIUH JKOJIOTHYCCKH ACCTAOWIH3UPOBAHHBIX MPUPOTHO-
XO3SIHUCTBEHHBIX CUCTEM.

4. AtmacHoe kapTorpadupoBaHHEC TIeOTPAdHUCCKUX CHCTEM HAIHOHATBHOTO, PETHOHAIBHOTO H
OTPAC/ICBOTO YPOBHEH C UCIIOIB30BAHHEM COBPEMEHHBIX FCOMH(OPMAITHOHHBIX TEXHOIOTHIM,

B paspese »Tux HampaBiacHUE ObLTHM MPOBSACHBI KPYHHBIC M BEChbMa BAXKHBIC HCCICAOBAHUS IS
pecyOInKy.
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OCHOBHBIMH NOTPEOUTENSAMH PE3YIBTATOB BBIIOTHEHHS MporpamMMel Bisitotcs CoBeT 6€30NacHOCTH
Pecny6nuxn Kazaxcran, Munucreperso cenmsckoro xossiicrsa PK, Munucrepcrso snepretuxu PK, Mu-
HHCTEPCTBO BHYTpeHHHX Jen Pecnybmuku Kaszaxcran, PecnyOnukanckoe oOrmiecTBeHHOE 0OBCIMHCHHE
«Kazaxcranckas HaumoHanbHas akaaeMus ecrectBeHHbIXx Hayk» (KasHAEH), I'Y «Ynopasnenue npu-
POIHBIX PECYPCOB U PETYIHPOBAHUS MPUPOAONOIb30BaHuss MaHnreictayckout odnactw», PIKIT «Mucrutyt
uctopun u 3tHosoruu M. Y. Y. Bammxanosa», TOO “ATPGKazakhstan”, TOO "Kaszaxckuii Hay4HO-
uccneaoBareabckuit HCTUTYT KynbTyper”, TOO «KazaxcraHCKOE ar¢HTCTBO MPHUKIAIHON DKOJOTHHY H
HX PErHOHATIBHBIC MOAPA3ACICHHS NIPU pa3palboTKe:

— LIETIEBBIX KOMIUICKCHBIX U OTPACIEeBHIX MPOrPaMM HALMOHAIBHOTO U PETHOHAIIBHOTO YPOBHEH;

— MCPONPHATHH TO YNPABICHHUIO PAa3BUTHEM U (YHKUHOHHPOBAHUEM IPHPOIHO-XO3IHCTBCHHBIX
cucteM PK.

Hccnenosanns mo mporpamMMam BBINOTHSUIUCh HA VPOBHE MHPOBBIX CTAHAAPTOB C MPHUMEHEHHEM
COBPEMEHHBIX CPEACTB MOayucHHUst u 00padoTku uHpopmanmu. OHU OCYIIECCTBISIINCE B COOTBETCTBHU C
MPUHATBIMA METPOTOTHYCCKHMH HOPMATHUBAMH C HCIHOJb30BAHHEM MPHOOPOB M TEXHHUYCCKUX CPEICTB,
MPOLICAIHX CEPTUGHKALNIO U KOHTPOIBHYIO IOBEPKY .

HucTtutyToOM 0bLI0 BBIMOJHEHO 12 HAyYHO-HCCJIEAOBATE/NBLCKHX MPOrpaMM H INPOEKTOB IO
3akazy KH MOH PK, B Tom uncae:

2 mo mporpaMMHo-1ieneBoMy duHancuposanuio (2015-2017 rr.);

9 no rpanrosomy ¢uHaHCHpoBaHuo (2015-2017 rr.)

U 12 Hay4YHO-TIPUKIATHBIX PAbOT.

HuctuTyT reorpadun B MIaHE OCHOBHBIX HAVYHBIX HCCIICIOBAHUN IO OLICHKE M MPOTHO3Y PECYPCOB
U PEKUMa TMOBCPXHOCTHBIX BOA PECOYOMHKH € YYCTOM H3MCHCHHS KINMara W XO3SHCTBCHHOU
JCATCIBHOCTH, Pa3paboTku reorpaduueckux OCHOB 00CCICUCHHUs BOAHOM Oe3omacHocT Kazaxcrana kak
OCHOBBI VCTOHYHBOTO PAa3BUTHS BHITTOIHHI CICAYIOUIHE PabOTHI:

PyHaaMeHTANBHbIE HCCJIEAOBAHNS B 00JIACTH €CTECTBEHHBIX HAYK
10 NPOrPaMMHO-1Ie/IeBOMY (PHHAHCHPOBAHHIO

no npuopumemy. Payuonansnoe ucnons3oeanie npupooHsix pecypcos,
nepepabomxd colpvs i NPOOYKYUL.

Boanas 6ezonacHocts Pecnydinkn Kazaxcran — crparerust ycroiiuuBoro BogoodecneueHHs1.

Llenv pabompi: cOBEPIICHCTBOBAHUE MCTOAOB CTPATCTHUCCKOTO ITAHHPOBAHMS CHCTEM BOJO0OCC-
neueHus (CBO) PecnyOmuku Kazaxctan Ha OCHOBE TEXHOJIOTHHA JHHAMHUKO-CTOXACTHYCCKOTO MOJCIH-
poBanus. HayuHoe 060CHOBaHHE KOMIUIEKCA CPEAHE- H JOITOCPOUHBIX MEPOINPHUATHH U TEXHOTOTHH MO
HCTIONIb30BAHMIO H OXPaHe pecypcoB moa3eMHbIX Box Kazaxcrana. PazpaboTka mporHo3HON OLICHKH 3KO-
HOMMUYCCKOU, SKOTOTHUYCCKOR U COLMANBHOHN 3(h(hECKTUBHOCTH COOPY3KCHHUsI TPaHCKa3axCTAHCKOTO KaHaIa
(TKK) u pekoMeHaanmii IO COCTABY U THIY THAPOTCXHHUUCCKUX COOPYKEHHUM MO TPAcCe KaHAMIA.

Honyuennste peszpnomamet: noonpozpavma « Cmpameaus ycmoiuueozo odoobGecnevenus Pec-
nyoauxu Kasaxeman 0o 2050 &. »

Ha ocnoBannu obmieit Teoprn Ge30MacHOCTH JKU3HEACATCIPHOCTH pa3padoTaHa KOHLETIIHS BOJHOMH
Oe3onacHocTH, GOpPMYIMPYIOIIAA BUACHHUE peieHus mpodaemel aedunura Boasl B Kazaxcrane u otmu-
YAIOIIAACS OT MPHUHATOH B MEKIYHAPOJHOW MPAKTUKE TPAKTOBKH BOJHOH OC30MACHOCTH KaK Xapak-
TEPUCTHKH MEKIOCYAAPCTBCHHBIX BOJHBIX OTHOLICHHUH.

[IpumeHuTEIBHO K 33029aM CTPATEIHYCCKOTO TUNIAHUPOBAHHS IPEATI0KCHA TPECXYPOBCHHAS HEPapXH-
Yyeckas CTPYKTYpa VIOPAaBICHHS BOXHBIMH pecypcamu: (YHKIMH, Mpoueaypsl u omepauud. llokazana
3HAYMMOCTE (PYHKLUH «CTPATCIHUYCCKOE INIAHUPOBAHHUE)» KaK NIEPBOro M HAHOOIEE 3HAMHMOTO 3Tarna Mpo-
Hecca YIpaBICHUS BOAHBIMU PECYPCaMH, OTCYTCTBYIOIIETO B MPUHATOH [ ocymapcTBEHHOW mporpamme
yIpaBiIeHUS BOXHBIME pecypcamu 10 2020 roxa.

B pasButue mporpaMMHO-LIENEBOTO MOAXOAA K CTPATErHYCCKOMY IUaHupoBaHHIO HarmonansHOrO
BogoxozsaiicteeHHoro koMmiuiekca (HBXK) paspaborana anamuruueckas BEpcHs AMHAMHKO-CTOXACTH-
YECKOr0 MOJCITUPOBAHUSA, OCHOBAHHAS HA PACCMOTPCHHHM BO30OHOBISCMBIX BOJHBIX PECYPCOB Kak
BCPOATHOCTHOTO MPOLIECCA, OMHCHIBACMOrO (VHKLHAMH PACHPESACICHUS BEPOATHOCTCH B OTIHYHE OT
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pacrnpocTpaHeHHOro B MPaKTMKe AeTEPMUHUPOBAHHOIO MOAX0LA, OCHOBAHHOIO Ha MPUMEHEHUW HOP-
MaTUBOB pacyeTHO 06ecnevyeHHOCTM BOAOMNOLAYMN.

[Nns OUEHKM 1 CpaBHEHUA anibTepHATMBHbLIX cueHapueB pa3sutua HBXK npegnoxeHa cucrema Kpu-
TepueB BOAHON 6e30MacHOCTM, BK/OYAlOLLAs pacnpoCcTpaHeHHble B TEOPUU U MPaKTUKe MokKasaTenu
aHTPOMOreHHOM Harpy3ku Ha BOAHbIE pecypcbl (BOAHLIA CTpecc) W yfAenbHol BOZO0GECNeYeHHOCTU
HacefeHust N TeppPUTOPMK, a TaKXKe NoKasaTenu rmaponormMiyeckor HageXxKHOCTU M pUCKa Kak BEpOSITHOCTU
1 BEMYUHBI MHTErpasbHbIX NoTeps (yuiepba) obLiecTBa BCeACTBME HeoCTaTKa BOAbI.

PaspaboTaHa MMUTALMOHHAA MOZEeNb aHa/M3a 1 NporHosa cueHapues BoJo06ecneveHns NpUpPoLHO-
XO03SACTBEHHbIX CUCTEM Ha OCHOBE BbIfENIEHWUS PACUETHbIX BUPTYasbHbIX efuHUL, - «bHacceinHoBO-06-
NacTHbIX CErMEHTOB» C BbISIBNIEHWEM Ae(hMLMTOB U U3OLITKOB BOAbI Ha pacyeTHble 3Tanbl PasBUTUA Kak
OCHOBbI BbIPabOTKM MeponpuUATUA No UX cbanaHCUPOBaHMIO.

PaspaboTaHHas Mofenb UCMNoMb30BaHa A/ PETPOCMEKTUBHOIO aHann3a BOLO0GecrneyeHHOCTN pe-
rmoHoB KaszaxcTaHa, MOKa3aBLUEro BbICOKYHD KOHTPaCTHOCTb pacnpejeneHns nokasateneli BOLHOW
6e30MacHOCTL B paspe3e HacceiiHOB, 06N1acTeld, CErMeHTOB.

[MoKa3aHo, YTO OTCYTCTBME [0J/ITOBPEMEHHbIX MEXroCyLapCTBEHHbIX [OrOBOPOB O BOAOLENEHUN C
conpegenibHbIMK cTpaHaMmu yxe K 2020 rogy co3facTt peasibHble Yrpo3bl HEXBATKN BOLHbLIX PECYPCOB A/1A
pa3BMTUSA BOLOEMKUX OTpacneil 3KOHOMUKM 1 06ecneyeHmns 3KOOrMYecKoi yCTOUYMBOCTM pernoHos PK.

YcTaHOB/IeHAa HEO6XOAMMOCTb peann3auuy pafuKanbHbIX MeponpuaTuiA Mo peabunmTaumm npu-
POAHBIX KOMMEKCOB PeK U BOAOEMOB C 060CHOBAHMEM HOBOIFO NPUEM/IEMOrO YPOBHSA YCTONYMBOCTU UX
rMAPONOrMYECKOTO PeXxmMma, 06EecrneynBaroLLero BbIMO/HEHWE 3KONOTMYECKMX U COLMaNbHO-3KOHOMU-
YECKMNX (DYHKLNIA.

MokasaHa Heob6X0AMMOCTb COBEPLUEHCTBOBAHWUA CUCTEMHON BOAOX03AWCTBEHHOW WHMPACTPYKTYPbI
pecny6/iMkK, B TOM YMC/ie NapameTpoB W NpaBua 3KCNayaTauuy peryanpyowmx BoL4OXpaHUNLL, B CBS3M
C M3MeHMBLUENCA 3a rofbl HE3aBUCMMOCTM BOLOXO3ANCTBEHHON 1 BOAHO-3KONOrMYECKON 06CTaHOBKOW B
bacceiiHax 60/bLUIMHCTBA peK KasaxcTaHa.

PaspaboTaHa WHHOBaUWOHHasA cTpaterns passutus HBXK, HaueneHHass Ha 060CHOBaHWe MPUHLN-
NanbHbIX JONTOBPEMEHHbIX PELeHNA B OTBET Ha HeyuTeHHble B FeHcxeme CKVOBP knumatuyeckue u
TpaHCrpaHWyHble BOAHbIE YIPO3bl C BblAeNeHNeM TPeX YKPYMHEHHbIX 3a4ay:

1 CoBepLUEHCTBOBaHWE MEXTOCYAapPCTBEHHbIX BOAHbIX OTHOLWEHMW PK ¢ conpegentbHbIMy CTpaHaMu
B TPaHCrpaHUYHbIX 6acceliHax pek Ha NPUHLMNAaxX MeXAyHapoLHOro BOAHOIO npaga.

2. Pa3BTME CUCTEMHOIN BOAOXO3AWCTBEHHOW MHPPACTPyKTypbl PK B CBSI3M C KAUMMATUYECKU U
aHTPOMOreHHO 00YCNOBNEHHbLIM U3MEHEHWEM pacrofiaraeMbiX BOLHbIX PECYPCOB, a Takxe TpeboBaHui K
MX UCMOMb30BaHUIO (COLMANnbHbLIX, SIKOHOMUYECKMX, IKOMOTMYECKUX).

3. B3aMMOBbIr0lHOE MCMO/b30BaHME CTOKa POCCUMCKUX PeK Ha OCHOBE Pa3BUTUA TpaHCrpaHUUHbIX
BO/JJ0X0351MCTBEHHbIX CBSA3ENA.

O6ocHOBaHa HeOOXOAUMOCTb COBEpPLUEHCTBOBAHWUA MEXIOCYAapCTBEHHOro BofofeneHus mexay PK
n KHP B TpaHCrpaHM4HOM 6acceiiHe p. Vne Ha MpUHUMNAx «yCTOWUMBOCTU» U «CMPaBEATMBOCTU» MEX-
[LyHapoaHOro BOAHOrO npasa, 0b6ecneynBaroLLiMX, B YaCTHOCTW, COXpaHeHWe o3epa bankall Ha 3K0so-
TMYecKu NpueMaeMoM ypoBHe.

lMoKasaHa BOJOXO035ACTBEHHAA 3PPEKTUBHOCTL COOpyXeHnsa TKK ans MOKpbITUS 0XMAAEMbIX
fecdmumTtoB BoAbl B BGacceliHax pek Ecunb, Hypa, Tobbin, Cbipgapusi, uTo 6yaeT cnocobcTBOBaTh pe-
LeHW0 Npob6aeM: NOBbILEHNS YPOBHA 3aHATOCTM HaceneHWUs NyTeM pasBUTUS BOLOEMKUX NPOU3BOACTB;
hOpMMPOBaHNA paLMOHaNbHOW (PaBHOMEPHOM) CUCTEMbl pacCenieHMsi B Pecnyo6/nKe; COXpPaHeHUs
3KOCUCTEM 3a CYeT BOCCTAHOB/IEHWS BOAHO-PECYPCHOr0 PaBHOBECUS; OXpaHbl W pPaLMOHa/IbHOTo UC-
MoJIb30BaHMS PECYPCOB MPECHOI BOAbI.

MokasaHa B3aMMHasi Bbiroga anss PK n P® ncnonb3oBaHWS CTOKa POCCUACKUX pek no BepxHe-
KaTyHCKOMY Harnpas/ieH10, KOMMeHCUpytoLLleMy cokpatieHne ctoka Kapa Eptuc ¢ tepputopum KHP u
MOBbLILIAKLEMY TULPO3HEPreTUYECKUA MoTeHUMan 6acceiiHa MNpu MpeocfosieHnn MexbacceliHoOBOro
BOAOpasgena.

Moanporpamma «lMog3eMHble BoAbl KasaxcTaHa - cTpaTernyeckuii pecypc yCTORYMBOro BOAO-
06ecneyeHns CTpaHbl».

PaspaboTaHbl MaKeTbl CMeunannM3MpoBaHHbIX FMAPOreonornyecknx KapTt 3anagHoro, CeBepHOro,
LleHTpanbHOro, KOxHoro n BocTouHoro KasaxcTaHa ¢ palOHMpOBaHWEM TEPPUTOPMUIA Ha OCHOBE CTPYK-
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TYPHO-THAPOTCONIOTHUCCKOTO NPUHIINIA, & TAKKE PECYPCOB MOA3CMHEIX BOJA MHUTHCBOTO KAUCCTBA W AT
XO3IHCTBCHHO-TEXHIYCCKHUX HYKA.

PazpaGoTtanbl MpOrHO3HBIC CLECHAPHN VIPABICHHS MOJ3EMHBIMH BOJAMH U1 MHTHEBOTO BOJAO-
CHaOXKEHUSI, OPOLICHHUS 3¢METb U CEIbX03BOIOCHAOKCHHUS.

PazpaboTtanbl METOOB M TEXHOJOTHH MATEMATHYECKOTO W F€OMH(POPMALMOHHOTO MOACIHPOBAHHUSI
JUTS PeIUCHMS MPUKIAIHBIX 33Ja4 THAPOTCOIOTHH HA OCHOBE AHATN3a OTCYCCTBECHHOTO M 3apyOeiHOro
OTIBITA.

PaspaGoranpl MeTOMMKA M TEXHOJOTHS CO3JAAHHS MOCTOSHHO AcucTByrommx moxaciaci (IIJIM) rua-
POTCONIOTHYCCKUX YCIOBHH MECTOPOXKICHHHN MOA3EMHBIX BOJ, anpobupoBaHHas Ha npumepe Kem3blmkap-
MHHCKOTO MECTOPOXACHHS TMOA3CMHBIX BOJ, & TAKKE THIAPOreOJOro-MEINOPATHBHBIX YCIOBHH OpoO-
[IACMBIX MACCHBOB, aPpOOHPOBAaHHAS HA MPUMEPE AKAATHHCKOrO MAacCHBA OPOIICHHUS.

Hoonpozpamma «Kamanoe 600HbIX pecypcog u CUCmeMbl MOHUMOPUHeda Osi YCMOUHUB020 YNpA6-
JieHus 600HbIMU pecypcamu 3anaonozo Kasaxcmanay.

CocTraBneHBl KaTajor BOAHBIX PECYPCOB M reOMH(pOPMAITHOHHAs 0a3a JAHHBIX, BKIIOUAOMAA 65 pek
u 72 poanuka JKatieik-Kacnmiickoro 6acceiiHa, H3yUeH X THAPOXUMHUUECKHI COCTAB M XapaKTep TEXHO-
TCHHOTO 3arps3HeHus. JlaHbl PEKOMEHAAIUM MO CO3JAHHIO CETH OCO00 OXPaHACMBIX MPHPOIHBIX TEp-
puropuii n3 21 k1o4YeBoro 0OBEKTa U TPAHIPAHUYHOTO HAITHOHATEHOTO MapKa.

Hoonpozpamma « Tpancrazaxemancruil Kanan — CMpame2uyecKuii npuopumem odecneyeHis 600HO
bezonacrnocmu Pecnybaurxu Kaszaxcman v.

Ob6ocHoBaHa > HEKTHBHOCTE COOPYKCHHS TpaHCcKa3axcTaHCKOrO KaHana Juisi 0OBOJAHCHHS NAacTOWI
U CCHOKOCHBIX YT'OJHH, BOBICUCHHS B CEBOOOOPOT 3aNeKEH U OPOIICHHBIX 3€MEJNb, PACIIHPEHHS MOCEB-
HBIX TUTIOIIAACH O OBOIIHBIC KYIBTYPHI, PA3BUTHS TCILTHYHOTO KJIACTEPA.

ITpoBenens! monessle Hay4HbIE UccneAoBaHMA N0 npeanonaracMoi Tpacce TKK u B 30HE ero Bamsa-
HHSL C COCTABICHUEM KapT reoMOP(OIIOTHICCKOTO PUCKA HA KIFOUCBHIX YIACTKAX.

HaH aHanmu3 pe3ynpTaToB MOJCBBIX HCCICIOBAHUH, B TOM YHCIC TeOMOP(OIOTHICCKHX PHCKOB,
(PH3UKO-MEXaHHYCCKUX CBOHCTB MOPOJ, TIEONOro-reoMopOIOrHICCKUX VCIOBHH MPEANONaracMou
tpaccel TKK u pazpabotanbl pekOMECHIALMH W MEPOIPIMTHS MO NPOCKTUPOBAHUIO, CTPOUTCIBCTBY H
skcrmyatammi TKK, MUHAMIZUpYIONINC HETAaTHUBHBIC BO3ACHCTBUSA KaHATA HA OKPYKAIOIIYIO CPEAY C
COCTABICHUEM KapThl pexoMeHaamui mo ctpoutensctBy TKK Ha KIIOUEBBIX yYacTKax MONEBHIX HC-
CJIEIOBAHUN.

Hayunas noeusna: pa3paboTrka BEPOSATHOCTHOrO MOAXOAA K 3aJadaM CTPATCTHYCCKOro ILIAHUPO-
BaHHs VIIPaBICHUA BOXHBIMH pecypcamu Pecnybmuku Kazaxcran. CueHapuu ynmpaBlieHHS pecypcamu
MOJ3EMHBIX BOJA JJIsI PSUICHUS MPOOIEM MUThEBOrO BogocHaOxkeHust. MupopmalmonHoe o0ecneucHue K
MPOCKTHUPOBAHUIO, CTPOUTCIRCTBY U 3KcIurvaTanuu TKK.

Breodpenue pezyiomamos: ctpareruu BogHol OezomacHocTH PecnyOnukn Kazaxcran B kKOHTEKCTE
ueneit u 3agad «Crparerun "Kazaxcran-2050"». Hayuno-mpousBoacteeHHas cdepa B odaactu mpodiem
HCTONB30BaHMs MOA3eMHBIX BOA. [Iporpamma cosmaHus cetd 0co00 OXpaHAEMBIX HPUPOTHBIX TEPpHU-
Topuii, BKmovarome 21 oOvekt u 1 TpaHcrpaHWuHEIN HarMoHameHBIN napk. [lnmaHuposanue u mpoek-
trpoBanue coopykeHui TKK.

IBOJIOLHUS JIETHHKOB H JIEAHHKOBBIX CHCTEM TPaHCrpPaHU4YHbIX OacceiinoB Kaszaxcrana u co-
npeAeabHbIX crpaH LleHTpasbHO#T A3HH KAK OCHOBA OLEHKH COBPEMEHHLIX H HPOTrHO3HBIX H3Me-
HEHHIl PErHOHAJIBHBIX BOAHBIX PECYPCOB.

Ilenv pabomsi: HA OCHOBE CPABHUTCIBHOTO AHAIN3A JAHHBIX MOBTOPHBIX KAaTAJIOTOB JICAHUKOB
OIICHUTh COBPCMCHHOC COCTOSHHC, TCHACHIIMH M TMCPCHCKTHBBI HU3MCHCHHS OJICACHCHHUS JICIHHKOBBIX
cHCTEM TpaHcrpaHuuHBIX OacceiHoB Kazaxcrana (bankam-Anakons, Eptuc, Ceipaapus) kak peakuud Ha
M3MCHCHUS KJIMMATA U BIHUSHUE STUX U3MCHCHHUH HA PEYHON CTOK U PETHOHAIBHBIC BOIHBIC PECYPCHI.

Honyyennste pe3yiomamot: TOMAMO CHCTCMBbI OPTAHU30BAHHOTO KOMILICKCHOTO KPYIJIOTOAHIHOTO
MOHHUTOPHHIA HCCICAYSMBIX MPOICCCOB U MPUPOIHBIX SIBICHUH Ha 0ase Tpex craruoHapoB MHcTutyTa
reorpaduu Ha Ceseprom Tsup-lllane, pesyiapraraMu HUCCACAOBAHUN MO MPOCKTY SIBISIOTCS HIGKECIIC-
Y FOIIHC,

B paszBuTHe pe3yapTaTOB COMPSKCHHOTO AHAIN3A OJICACHCHUS, CHEKHOCTH U XAPAKTCPUCTHK KITH-
Mara B 30HC (POPMUPOBAHUS PSUHOIO CTOKA MPSAMPHHSITH UCCACIOBAHUS 3aKOHOMCPHOCTCH M3MCHCHHS
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3HayeHWli TpeHJa CpeAHeil rofoBOM WM CE30HHBLIX TeMmMepaTyp BO3gyxa B reonape «paBHUHA-ropbl».
WTorom atux paboT cTan oAMH 13 Hanbosee 3HaAYMMbIX, CYLLECTBEHHO HOBbLIX HayYHbIX Pe3y/bTaToOB: Ha
OCHOBE CPaBHUTE/ILHOTO aHanu3a faHHbIX HabNAeHUA Ha 164 cTaHUMAX MOHMTOpUHra Knumara LieH-
TpasibHOW A31KN 060CHOBaHbLI BbIBOAbI O TOM, YTO:

1 O6Len3BeCcTHOE YCKOPEHHOE MOBbILLEHNE TeMmmepaTypbl B TEYEHWe XOMOLHOro nepuoja He
OTpaXkaeT MPMPOLOOOYCNOB/EHHbIE W3MEHEHUs, a SBAAETCA pPe3ynbTaTOM HAKOM/EHHbIX BO BPEMEHU
MCKaXEHNI eCTECTBEHHOr0 No/s TemrepaTypbl Bo3gyXa oTennsowum 3eKkToM ypbaHM3MPOBaHHbIX
TePPUTOPUIA.

2. ®akT OTCYTCTBUA pa3nuuuii B TpeHAaxX TemnepaTypbl B reonape «pPaBHUHA-ropbl» B JIETHUI
nepuog ¥ TecHas CBA3b 3HAYEHWI TpeHAa TemnepaTypbl XOA0AHOro nepmoga ¢ NPOLOMKUTENILHOCTbLIO
OTOMWUTE/IbHOIO Ce30Ha - ApKWe CBUAETE/bCTBA pPeLlalolleld poau aHTPOMOreHHO 06YCNOBMIEHHbIX MUC-
KaXeHWU NPWU3eMHOR TemnepaTypbl MMEHHO B TeYeHWe OTOMWTEbHOr0 nepuoja. 3TU UCKaXeHus
MaKCUMa/lbHbl B MOKAa3aHUAX METEeOCTaHLMI, pacnofioKeHHbIX B Hambosnee rycToHaceneHHbIX paiioHax
NpeAropHbIX PaBHUH, W NPaKTUYECKN OTCYTCTBYHOT B MOKa3aHMAX BbICOKOTOPHbLIX CTaHLUIA.

3. PeanbHble TeMnbl NOTeMAeHWs KAMMaTa B ycnosusax KasaxctaHa, No KpaiHeli Mepe, 3HaYMTENbHO
HUXXEe YKasaHHbIX B mnocnegHem HauuoHanbHOM OTYeTe MO M3MeHeHW kammarta. C yyeToMm 3TuX pe-
3yNbTaTOB OYEBMAHA HEOOXOAMMOCTL MEPEOLEHKM COBPEMEHHBIX Y MPOFHO3HbIX M3MEHEHU KAMMaTa Ha
Tepputopun KasaxctaHa v conpedenbHbIX CTpaH LleHTpanbHOW A3uK, KakK M COOTBETCTBYHOLLEN CTpa-
TerMun agantaunm HaceneHnsa 1 Xo3aMcTea K N3MEHeHNAM Kmmara.

OfVH ©3 rNaBHbIX UTOrOB paboT No LeneBoi MporpamMMe - HOBble KaTanoru fefHWKOB TpaHcrpa-
HUYHbIX GacceiiHOB, B npefenax bankaw-AnakonbCKoro 6acceiiHa 3aTo Katanoru nefHUMKOB 6acceiiHa p.
LLlenek no coctosiHuio Ha 2014 r., 6acceiiHoB pek KioHec 1 Kokcy (Ha KuTaiickoii yacTu bacceiiHa p. Mne)
Mo COCTOSHMIO Ha 1990-1993 rr. 1 Katanor 6acceiHa p. Tekec Mo COCTOSIHUIO Ha 2012-2013 rr.

Oco60 oTMeTVM paboThbl N0 KaTanorusauum negHNKoB bacceitHa p. Chipgapuun: B Xofe uccnefoBaHuii
COCTaB/IEHbl KaTanory He OTAe/bHbIX TECTOBbIX BOAOCOOPOB, KakK MPeLyCMOTPEHO TEXHUYECKMM
3afaHNEM U KaneHAapHbIM NaHoM, a BCero 6acceliHa Chipgapumn no cocTosHMio Ha 2013-2015 rr. Takas
MacluTabHas paboTa BbIMOJIHEHA BrepBble 3a nocniefHue 60 neT - CO BPEMEHM COCTaB/eHMSI MEPBOro
KaTanora fieHMKOB 6acceliHa. HoBble KaTanoru negHUKOB cOcTaBfeHbl U Ans 6acceliHa p. Eptuc mo co-
CTOAAHMIO Ha cepeanHy 1990-x rogos 1 2011 r.

B coueTaHuu c pesynbTaTamMy MPEXHUX KaTanorusauuii NefHUKOB AaHHble 3TUX KaTanoroB M03BO-
nnnu 6onee 060CHOBAHHO MCCNeLOBaTb AUHAMUKY NESHUKOBbLIX CUCTEM TPEX FNaBHbIX TPAHCTPaHUYHbIX
bacceiiHoB KasaxcTaHa 3a nocnefgHue 60 neT - bankaw-Anakonsckoro, Cbipgapun n EpTuca.

BaXKHbIM pe3ynbTaToOM WCCef0BaHWA ABNAeTCA 060CHOBaHME BO3MOXHOCTeW OMepaTUBHOr0 MOHU-
TOPUHIa COCTOSHUA NIEAHUKOBLIX CUCTEM MO JaHHbLIM O MOPONOrMYECKUX XapakKTepUCcTUKax NefHUKOB
yacTHoro bacceliHa. Pe3ynbTaTbl CPaBHUTENbHOrO aHann3a faHHbIX YHUDULMPOBaHHbIX KaTanoros nem-
HMKOB TPEX Ha3BaHHbIX TPAHCTPaHUYHbIX 6ACCEAHOB C MPMB/IEYEHMEM aHAIOTUYHbIX AaHHbIX MO 0fefe-
HeHuto Mamupa, MMvanaes n KaBkasza He OCTaBASAIOT COMHeHWI B TOM, 4YTO [ONA NaowWagm nefHUKOB
YyacTHOro 6acceiiHa B CyMMapHO/ nfollaan onefeHeHWs COOTBETCTBYIOLLEA NeHWKOBOW CUCTEMbI yC-
ToliuMBa BO BpeMeHW. ITO OTKPbIBAET BO3MOXHOCTW He TO/IbKO f/151 ONepaTMBHOIO MOHWUTOPWHIA AWHa-
MWKW ONefileHeHUs eJHUKOBbLIX CUCTEM MO AaHHbLIM O NJIOWaAN ONeAeHEHN KOHTPO/IbHbIX 6acCeinHoB, HO
N 418 KOPPEKTMPOBKM SBHO COMHUTE/bHBIX AaHHbIX MPEXHUX KaTasoroB NeAHWKOB U PEKOHCTPYKLMM
nnowaan onefeHeHns NegHNKOBBIX CUCTEM MO COCTOSHWIO Ha rofbl KaTanornsauuun negHNKOB CMEXHbIX
6acceliHOB ropHbIX paioHoB. COrfacHO HalMM WCCMefoBaHUAM NpPW NAOWAAN ONefeHEeHUs KOHTPONb-
Horo 6acceiiHa SR> 10 KM2 owmbKa pacyeTa NIOWAAM OnefeHeHNs COOTBETCTBYHOLLEA NeHUKOBON
cucTeMbl Sji He BbIXOAWT 3a mpegensl £5% n CoKpalaeTcs Npu fanbHeiweM yYBennYeHUW SnBNAOTb A0
MOPOroBOro 3Ha4YeHus, ¢ NpeBbILEHWEM KOTOPOro ocTaeTca cTabunibHo. Bapbupys cTpyKTypoli n pasme-
pamy NeAHUKOBbLIX CUCTEM, MOXHO MPUBECTU K COMOCTaBUMOMY BMAY fLaHHble O M/OWAaAN OfefeHeHuns
CMEXHbIX NIe4HUKOBLIX CUCTEM W BbISBUTb MPUYMHBLI MEX6ACCEHOBLIX Pasnuuuii peakuun onefeHeHUs
Ha M3MeHeHMsi Knumata. Ha aToii ocHOBe onpefeneHa nnowafb onefeHeHus 6acceitHa p. HapbiH no
COCTOSIHMIO Ha TPW BPEMEHHbIX Cpe3a MeXay MOSHbIMU KaTanornsaumsaMm nefHUKOB MO COCTOSHUIO Ha
cepegmHy 1960-x rogos u 2014 r. Tem e MeTOAOM BOCCTaHOB/IEHA NOWaAb ONEAEHEHUS KUTaNCKOM
yacTu 6acceitHa p. Mine (BepxHe-Mneiickasa negHMKoBas cMcTeMa) Mo COCTOSHMIO Ha 1955 ., CeBepHOro
cknoHa Wne Anatay (CeBepo-Wneiickasi nefHMKOBas cucTeMa) NO COCTOSIHUIO Ha 2014 r. 1 XKeTbicy
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Anaray ([lxyHrapckas jgemHukoBas cucrema) no cocrosauro Ha 2008 r. B uTore BOEpBBIC MONy4UCHA
BO3MOKHOCTDH BBIINIOJTHUTE CPABHUTCJ/IBHYIO OLICHKY OTK/IMKa JICAHUKOBBIX CHCTCM TPCX I'JIaBHBIX TpPAaH-
crpanuuHbx OaccelinoB Kazaxcrana Ha H3MCHECHHS KJTUMATa 32 €AWHBIH MO MPOJOKUTCIBHOCTH MICPHO/,

Baxusrii uror I/ICCJ'IG,Z[OBaHI/Iﬁ — HOBasA MCTOAWKA U IOJTYUYCHHBIC Ha €€ OCHOBC PC3YyJIbTATBI OLICHKHU
JCTHUKOBOM COCTABISIOIICH B CTOKS pek bankam-Amakonbckoro Oacceitna. B ¢¢ ocHOBE TecHast CBs3b
JICIOBOM/CHEIKHONW COCTABJISIOLICH TEIHUKOBOIO CTOKA € BBICOTOW NTHHHMM HyneBoro Oamanca ELA,
BBISIBJICHHAS 110 JAHHBIM HaOJFOACHUH CTaMBaHUs CHETa W JipAa 1Mo cetu u3 120 peek, paBHOMEPHO pac-
MPEACICHHBIX B 30HE a0msaiuu neaHuka Tyhbikcy. BO3MOXKHOCTD NMPUMCHCHHS HAIICH METOJMKH IS
PCLICHMS 330a49d B APYTHX FTOPHBIX padioHaX MPEeACTOUT CLIC HCCICAOBATh (HCOOXOAUMBI JAHHBIC O JHHA-
MMHKC BBICOTHI I'PAHULIBI MATAHUA U 6anche MacCChl KOHTPOJIbHBIX J'IC,Z[HI/IKOB). HOJ'IyquHbIG PE3yIbTATHI O
BKJIAJC TAJIBIX JICAHHUKOBBIX BOJ B CTOK pek OacceitHoB Cripmapuu u EpTrca BmoNHE COTIacyrOTCs C
JAHHBIMU COOTBETCTBYIOIICH OLgHKH 10 baskari-AnakoapckoMy Oacceiiy .

PeayapraTel aHammza AaHHBIX TOBTOPHBIX Katajormsanuin neaaukoB Mne u Kereicy Amaray He
OCTABJISIIOT COMHCHHH B TOM, 4TO OOINCH TCHACHIIMCH M3MCHCHMH JICAHUKOBOIO CTOKA 34 IIOCTICIHHC
60 et ABIMCTCS €ro COKPAIICHHUE, COMOCTABUMOE MO CKOPOCTU C YMCHBIICHHEM IUTOINATH OJICICHCHHUS.
Vxe ¢ Hagana 1980-x rogoB yObUIb JICAHUKOBOTO CTOKA M3-3a COKPAIICHUS ILIOMIAINA OJICACHCHUS TpPe-
BBICHJIA €TO MPHUOABKy, OOYCIOBACHHYIO VBCIMUCHUCM CJI0s CTAMBAHMS JIbJA BCJICIACTBHUC IMPOIOJIKAO-
ICTOCS TIOTCIVICHUA KTUMara, a HadnHasg ¢ 1980-X ronoB ¢ THUKOBBINM CTOK HCYKIIOHHO COKPAIIANC.

JoGaBka K CTOKY 3a CUCT TasiHUSI MHOTOJICTHETO Jibaa HeBeMKa. QOHA COMOCTAaBUMA ¢ MOTPEITHOCTHIO
U3MCPCHUA PACXOA0B BOJABI Ha 'OPHBIX PCKAX U HC MOIJIA OKa3aTh 3HAYUTCIBHOTO BJIMAHUA Ha UAPOJIO-
THYCCKUN PEKUM U PETHOHANBHBIC BOJHBIC Pecypchl. BennuuHa 3ToM J00ABKH BO3PacTacT MPOIMOPIIHO-
HaTBHO KO3 ¢HUUHEHTY oneacHeHns OacceliHa, 1 B Mne Anaray nake B mepuo] HauOOIee HHTCHCHBHOU
Jerpamanuu JeAHUKOB — B 1980-x rogax juine B OTACTBHBIX OacCeHHAX HA BBIXOAC PEK M3 TOP mpuOmu-
skamacek k 20%, coctaBnss B 00abuHCTBE OacceinoB meHee 10% cyMMapHOTro roaoBOro CTOKa.

Hecpaaumvo Oonee 3HAUHUTEIPHA POJIb JICAHUKOBBIX BOJA B PCUYHOM CTOKE 3a BETCTALMOHHBIN IIc-
puoa. Ha pexax Mne Anaray ux mons m3amensiack ot 48% B Hauanme paccMarpusaeMoro nepuoaa (1955—
1974 rr.) no 28% B cpemnrem 3a 1955-2008 rr. [lo cyTu, JCAHHUKOBBIH CTOK OOCCICUMBACT CaMmy BO3-
MOKHOCTh CYIIECTBOBAHHUS CIIOKHUBIICHCS B LICHTpanpHOH A3HH CHCTEMBI OPOIIACMOTO 3CMIICICIIN,
SIBIISISICh TAPAHTOM MPOJAOBOIBCTBEHHOM OC30MACHOCTH U YCTOHUMBOTO pasButus. IMEHHO 3THM ompene-
JSCTCS AKTYATPHOCTD TUISILIUOIOTHUCCKUX UCCIICAOBAHNN U OSCIOKONUCTBO, CBSI3aHHOS C MPOTHO3UPYEMOI
HepCHCKTI/IBOI\/'I HNCUYC3HOBCHUA HO,Z[aBJ'IHIOH.[eI\/'I JacTH JCAHUKOB PCTHUOHA Y7KC K KOHIY TCKYLICTO CTOJICTHUSA.

Bneopenue pe3yismamog: 1eneBHIMH TOTPEOUTEIIMHI NOTYUCHHBIX PE3YIBTATOB SBJISFOTCS OPTaHbI
TOCYIAPCTBEHHOTO OacCCHHOBOTO VIIPABICHUS BOJHBIMH PECYPCAMHM, & TAKKC WHCTUTYTHI PA3BUTHSI H
IKCILTYATAIHOHHBIC OPTAHU3ALNH BOJOXO3IHCTBCHHOTO HPO(UIISL.

ITo rpanTOBOMY (PpHHAHCHPOBAHHIO

Junamuka kpuocdepsbl 30HbI popmHupoBanusi croka bankam-Anakosbckoro facceiiHa kak
OCHOBa ofecneyeHHs] BOAHOH 0e30MACHOCTH H MEPCHEKTHBHOIO MJIAHHPOBAHHS Pa3BUTHS BOJHOI0
CEeKTOpa SKOHOMHKH.

ILlenv pabompi: OUCHUTH COBPEMCHHYIO W NPOTHO3HYIO AMHAMHUKY KOMITOHCHTOB TOPHOH KpHO-
chephl U €€ MPOSIBICHUS B PSUHOM CTOKE KaK HCOOXOIUMOE YCIOBHE 00CCIICUCHUSI BOAHOH O€30MacHOCTH
U YCTOWYUBOTO Pa3BUTUSL.

Honyuennvie pe3yiiomampl: OPraHU30BaH KPYIJIOTOAWYHBIM KOMILICKCHBIH MOHHUTOPHHT KOM-
MOHCHTOB KpHOC(eprl Ha Oase TpexX ropHEIX cTammoHapoB MHctuTyTa reorpadun Ha CesepHoM TsHB-
Mlane — rasumonormyeckoro «Jlemnuk Tylibikcy» B Gaccerine p. Kumm Anmater (6azoBas cTaHLus Ha
Beicote 3500 M) m aBYX cTanmoHapoB B OacceliHe p. YakeH Anmartel — ruapogmsuueckoro «bompimoe
Anmaruackoe 03epo» (2500 M) u reokpuosioruueckoro y nepesana Xycansi-Kesens (3400 m).

Ha 6a3e mepBoro crammoHapa OpraHu30BaH KOMILICKCHBIH TNIALMOKTHAMATHYCCKH MOHUTOPUHT C
HM3MEPEHHUEM COCTABILIIOMMX OanaHca Macchl NeAHUKa TVHBIKCY. Pe3ynbrarsl MOHHTOpUHTa B BUAC OT-
YeTa CTAHAAPTHOTO COACPIKAHHS €KETOJHO Mepeaarorcs B MupoBYIO caykOy MOHHUTOPUHTA JIETHHUKOB
WGMS (Iseiuapus) v Hapgay ¢ JAHHBIMH aHAJIOTHYHOTO MOHHTOPHHIA HA APYTHUX TECTOBBIX JICIHHKAX
Mupa myOIUKYIOTCS B IEpHOAnYecKuX OromneTeHIx WGMS.
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OCHOBY MOHWTOPMHIa KOMMOHEHTOB Kpuoctepbl Ha 6a3e CTaLMOHApoB B 6acceiiHe p. YNKeH
AnMaTbl COCTaBNAT PerynspHble N3MEPEHNS TeMnepaTypbl CE30HHO- 1 MHOTO/IETHEMEP3/bIX FPYHTOB Ha
(hMKCUPOBaHHBIX FNybMHax B 32 CKBaXWHAX, pacrpefefieHHbIX M0 TEPPUTOPMM C YYETOM Pasinyunii no
abCcoNTHOWM BbICOTE, 3KCNO3WULUK, CTPYKTYpe FpyHTa WM TWNY pacTuTeNnbHOCTW. PaboTbl mpoBoAsTcs
COBMECTHO C MHcTUTYTOM Mep3noToBeaeHnst CO PAH. [aHHble 3TUX HabGMOAEHWA - APKUIA MHANKATOP
M3MEHEHWI KNMMaTa, a MHOTOMETHAA Mep31oTa - OfAWH M3 KOMMNOHEHTOB KOMMEHCaLUOHHOI0 MexaH13ma,
06ecrneynBLIEro OTHOCUTENbHYIO YCTOMYMBOCTL PEYHOrO CTOKAa B YC/OBUAX r106a7bHOr0 MOTenaeHus
KAMMara u gerpagauun nefH1KoB.

HoBbIN pe3ynbTaT UCCNefoBaHUN - 000CHOBaHWE peasibHbIX BO3MOXHOCTEN OnpefeneHust mMakcu-
Ma/lbHOro 3arnaca Bofbl B CHEXHOM nokpose (W, MM) B YC/I0BUSAX FOPHOro pesibea ¢ UCMOMb30BaHUEM
[aHHbIX ANCTAHLUMOHHOIO 30HAUPOBAHWSA M3 KOCMoca. PesynbTaTbl UCCNE0BAHUIA He OCTaBAAIOT COMHe-
HWUI B peasibHbIX MEPCNeKTMBaX MPUMEHEHWs NpeAnaraeMoro Metoga Ans pelleHus paccmaTpuBaemoit
3a4aun. 3TO BAXHO B MNPaKTUYECKOM OTHOLUEHWM, MOCKO/IbKY OTKPbIBAETCA BO3MOXHOCTb OLLEHKU
pacnpefeneHns CHeXHOro MokKpoBa B BbICOKOTOPHOM Mosice, rAe, No HalWuM OueHKam, hopmupyeTtcs
6onee 50% BO30OHOBMAEMbIX CHEXHbIX PECYPCOB, @ AaHHbIX NPAMbIX U3MEPEHUI XapaKTEPUCTUK CHEX-
HOCTMW NpaKTUYecKn HeT. LienecoobpasHoCTb NPOLO/MKEHUS STUX UCCNeA0BaHNI OUYEBUAHA.

CamocToaTe/bHbI/ UTOr paboT MO NPOEKTY - HOBble KaTaforn fefHNKOB Ka3axCTaHCKOW YacTu 6ac-
celiHa pekn Tekec No cocTosaHMIo Ha 1992 n 2013 rogpl, 6acceliHa p. Lenek no coctosHuo Ha 2014 r., a
TaKKe 6acceiiHOB pek KioHec n Kokcy (Ha KuTaiickoi YyacTu bacceiiHa p. ne) no coctosHuio Ha 1990-
1993 rr. B couyeTaHum C pesynbTaTamy MPEXHUX KaTanormsauuii NefHWKOB PeruoHa fAaHHble 3TWX
KaTanoros no3sonuauM 6o0nee 060CHOBAaHHO MWCCMeAOBaTb AUHAMWKY NeAHWKOBbLIX cuUcTeM Bankalu-
Anakornbckoro 6acceiHa 3a nocnegHue 60 net. CornacHo pesynbtatam, naowaib onefeHeHns BCEX TPex
NefIHNKOBbLIX cUCTeM bBankaw-Anakonbckoro 6acceiiHa - Wnelicko-KyHrelickoi, J[XyHrapckoi u
BepxHe-Nnelickoil - n3MeHanacb B TeYeHWe yYKa3aHHOro nepuoja co cpegHum temnom 0,73% B rog. Mpu
COXpaHEHUN 3TOW TeHAeHUMM B ByayLieM NOAABASHOLLAS YacTb SeAHWMKOB 6acceiiHa MOXKET MOSHOCTLH
pacTasTb yXe K cepefimHe 2080-X rofoB, YTO HEMWHYEMO MOBMEYET OCNOXHEHME MpPo6/eM BOAHOW U
MPOA0BO/ILCTBEHHON 6E30MacHOCTN B PETUOHE.

BHefpeHne pe3ynbTaTOB: OHW WUCNOMb3YHOTCA B MpakTWKe MEPCneKTUBHOrO MIaHUPOBaHWUA pas-
BUTWSA BOLHOMO CEKTOPA 3KOHOMWKW, A/17 060CHOBAHHOMO MPOrHO3a BepOATHbIX KIMMAaTO06YCN0BIEHHbIX
M3MEHEHWNI BOAHbIX PecypcoB bacceliHOB Ha Gnwkaiiue gecatunetusi. MNoTpebutensMn pesynbTaToB
ABNAIOTCA YNpaB/eHYecKne rocyfapCTBeHHble CTPYKTYpbl, MPOEKTHble W Hay4HO-UCCMe[0BaTe/IbCKMe
opraHusaumm KasaxctaHa u cTpaH LleHTpanbHO-A3MaTCKOro pervoHa, CBfi3aHHble C MEPCNeKTUBHbIM
NnNaHMpoBaHWEM pPa3BUTUA BOAHOr0 CEKTOPa 3KOHOMUKW. OHW MOryT ObiTb NOME3Hbl B MepPeroBOPHOM
npoLiecce no MexrocyfapCTBEHHOMY MCMO/b30BAHUIO TPAHCTPaHNYHbIX BOLHbIX PECYPCOB.

Fmaponornyeckne OCHOBbI COXPaHEHWS BOAHO-O6ONOTHON 3KOCUCTEMBbI U MOBbIWEHUS
NnoTeHLMana pecypcos AenbThbl p. Nne.

Lienb paboThl: pa3paboTka peKOMeHAaLUiA Mo COXpaHeHW BOAHO-60M0THLIX YroAwuiA AenbThbl P.
Wne Kak rapaHTa CyLecTBOBaHMS YHUKa/IbHO BOAHON 3KOCUCTEMbI Ae/bThl.

[MonyyeHHble pe3ynbTaThbl: NPOBefeHa OLEHKa NPUTOKa MOBEPXHOCTHLIX BOA K BepLUNHEe AefbThl p.
Mne 1 ecTecTBeHHbIX MOTEPb CTOKA B feflbTe C pas3fefieHMeM Ha Mepuoabl: A0 3anofHeHus Kaniaraii-
CKOro BAXp. B 1953-1969 rr. ¢ He3HauyuTeNIbHbIM BAWAHWEM aHTPOMOreHa; B Nepuof 3aperynnpoBaHus
CTOKa C MOHWXEHHOW BOAHOCTbIO (1970-1987 rr.), nepuos 3aperynmpoBaHUA CTOKA C MOBbILLIEHHOW
BOAHOCTbIO (1988-2015 rr.).

PaccunTaHo pacnpefeneHve CTOKa MO rNaBHbIM pyKaBaM AefbTbl, KOTOpPOe MokKa3blBaeT, 4YTo Mo
pykasy >Xugenu Hanpasnsetcsa 92 %, no p. Vne - 4,2 %, np. CymuHka - 4,3 % CTOKa, NOCTYnaroLlero K
BEPLUMHE AenbThl.

BbinonHeH aHanu3 M3MEHEHUA 3KOMOrMYECKOro NpocTpaHCcTBa AeNbTbl pekn Mne ¢ npuMeHeHWem
[aHHbIX [AMCTaHLUMOHHOrO 30HAMPOBaHMS, MaTepuasnoB aspo)OTOCHLEMKM Ha MPOTSHKEHWWU MOCNefHUX
HECKOJIbKNX LecATUNEeTHA.

Pa3paboTaHbl pekOMeHAaLMn No COXpaHeHWo BOAHO-60M0THbLIX Yrognin fenbTel p. Mne, BKAOYalo-
e KOMMeKC MeponpuaTUiA MO COXpaHeHWO 1 BOCMPOU3BOACTBY 6MOpa3Hoobpasns ans obecrneveHus
3KONOrMYECKON yCTOMYMBOCTU HWU30BUIA peku WMne, myTem ONTUMM3ALUM BOLHOFO PeXxuma M BOAHOMO
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Gamanca gempThl. llpu pa3paboTke peKOMEHIALMHA PaCcCMATPUBATUCH OCHOBHBIC MPHUPONOOXPAHHEIC H
PHIOOXO3HCTBCHHBIC TPEOOBAHMS, HANPABICHHBIC HA NPCAOTBPAILCHHUE YXVALICHUS MPUPOIHON Cpeabl U
0oOUTaHU BOAHBIX OHOPECYPCOB MPHU PEATH3ALMH XO3SMHCTBCHHOH JESTCTBHOCTH.

PexoMeHaamiy no peryinpoBaHHIO U COXPAHCHHUIO BOIHO-O0OTHEIX yroauil aensThl p. Une:

— pa3BuBaTh M COBCPIICHCTBOBATh MH(MOPMALMOHHYIO 0a3y MO COXPAHCHHIO M YCTOHYHUBOMY HC-
MOJIb30BAHHIO BOAHO-OOJIOTHBIX YIOAMI;

— COCTaBUTh HCUCPIBIBAOIIUI HHBCHTAPU3ALUOHHBIH CIIUCOK MO NTHLIAM M MJICKOMHTAOIINM
BOJHO-0OJIOTHBIX YTOUH;

— CO37aTh CHUCTEMBI YIPABICHHUA OXPaHOH M IPHUPOJOIIOIb30BaHNEM B PaMcapckux yroapax, OCHO-
BBIBASICh HA PUMCHECHUH OACCCHHOBOTO MPHHLINIIA,;

— paspaboTaTe HOPMATHBBI AOMYCTHMBIX BO3ACHCTBHN Ha BOJHO-OOJIOTHBIC YroAbsl B CBI3H C
BO3PACcTAIOLICH AaHTPONOTCHHONW HArpy3koW (BCE BUABI OXOTHI B BOJHO-OOJIOTHBIX YTOIBSX, THOOUTEIh-
CKOT'O U CIIOPTHBHOTO PHIOOIOBCTBRA);

— ycmuTh padboTy mo WHGPOPMHUPOBAHHOCTH HACCICHHS O LICHHBIX BOJHO-OOIOTHBIX VIOABIX M HX
3HAYUMOCTH [T PETHOHA,

— PEKOMEHIOBAaTh MECTHBIM OpPraHaM BIACTH NPUHUMATh YYAcTHE B KOHTPOIC 3a COOMIOJCHHEM
MOJIOKEHUH O BOAHO-OOMOTHBIX YIOABSX.

[Ipeanaracmeie MEpBl HCOOXOJUMBI TS COXPAHEHHS BOAHO-OOIOTHBIX YIOAWH MPU YCHTHBAIOIIEMCS
AHTPOTOTCHHOM BO3ACHCTBUH, [T MOAACPKAHMS HX B COCTOSIHHH, IPHTOJHOM TSl THE3JOBAHHS, JIUHBKH,
OCTaHOBKH BO BPEMS CE30HHBIX MUT'PALIHA U 3UMOBKH B MOJIBIHBSIX BOJOIUIABAOIINX TITHII.

Buneodpenue pe3yivmamog: OHU UCHONB30BATUCH MPHU PEATH3ALNN TEXHHUYCCKHX PabOT MO BOJO-
JCTICHUIO HA Ka3aXCTAHCKO-KHTAHCKHUX TPAHCTPaHUYHBIX pekax. Mmeetca akt BHeapeHus ot MunuCTEp-
cTBa cenbckoro xo3saiictea PK. Pesymprarel mcciaenoBaHuMi BOIIIM B TEPMHHOIOTHYECKHH CIOBaph Ha
Tpex a3bikax «MHTErpupoBaHHOE VIpaBICHHWE BOJHBIMH pecypcamMm» noj pea. Hypawrmaesoit P.H.,
n3nanHoro B maparenbcTBe «Kaszak YHusepcureri» B 2016 roxy, Takke omyOIHKOBaHB 3 HAayYHBIX
CTaThH, U3 HUX 2 CTAThH C HMIAKT-(PaKTOPOM.

CoBpeMeHHbIE H3MEHEHHSI BOAHOI0 PeXHMA peK Wro-socroka Kaszaxcrana u ux mepcnex-
THBHOE cocTostHHe HA 2020-2050 rr.

ILlenv pabompi: OUCHUTh BHYTPUTOJOBOC PACIPSICICHUE CTOKA PEK Oro-BocToka Kazaxcrana u ux
MICPCIICKTUBHOC COCTOSHUEC B YCIOBHUAX COBPEMCHHBIX WM3MCHCHHM KJIMMAra W POCTAa AHTPOIIOTCHHBIX
Harpy3oK.

Honyyennste pezyiomamol:

1. ITpoBeacHAa PEKOHCTPYKLHS PAAOB CTOKA M OLICHCHO BHYTPUTOJOBOC PACIPCACICHHC CTOKA PCK
roro-socroka PK. Jljis ougHKH BHYTPUTOAOBOTO pPachpeic/icHusl CTOKa Oblia coOpaHa u co3aaHa Oasza
JAHHBIX PSAOB CC30HHOTO W MECSIHOTO CTOKAa OCHOBHBIX pek Mme-bamkamckoro n Eptucckoro Bomo-
XO3MHCTBCHHBIX OacceiHoB. [lo pasauuHbIM MPHHSATHIM B THAPOJOTHH METOAaM ObLia MPOBEIACHA pe-
KOHCTPYKIUS PIIOB CEC30HHOTO M MECIUIHOTO cToKa pek Mime-bamkamckoro n Eprrcckoro Bogoxos3sii-
CTBCHHBIX 0acCEHHOB.

2. BoimosiHEHA OLICHKA PONM KIMMATHUCCKUX M AHTPOIOTCHHBIX (PAKTOPOB B H3MCHCHHU BHYTPH-
TOJOBOTO PACTIPCACIICHUS CTOKA PCK 10ro-Boctoka Kazaxcrana. BeISBICHBI 3aBHCHMOCTH CPOKOB Xapak-
TCpHBIX (Pa3 BOTHOCTH U CHKEMECAYHOIO CTOKA OT OCHOBHBIX KIMMATHYCCKUX XAPAKTCPUCTHK, TCMIIC-
paTypsl BO3ayXa U aTMOCHEPHBIX OCAAKOB.

3. JaHa omecHKa BHYTPHUTOAOBOTO PACIPEACIICHUAS CTOKA PEK roro-soctoka Kaszaxcrama mo 2020-
2050 rr.

bankau-Anarxonscrkuii 6acceiin. B 1emom 0xuIar0TCS MOBCEMECTHOS YBEIHUCHHE CTOKA B XOJIOTHBIH
nepuog (IX-1II) u cTok OkoNO HOpPMBI B NETHE-OCEHHHE mepuoabl. HekoTopeie OTKIOHEHHS OT oOmicH
CUTyallMl HAOMIOJAIOTCS HA BBICOKOTOPHBIX MAJIBIX BOAOCOOpAaX ¢ MHOTQJICTHUMHU 3amacaMy Blard
(YCTOMYHBOES YBEIMUCHUE CTOKA MO BCEM MECALIAM roJa) U Ha PeKaX CPSAHETOPbS, TAC POJb MOA3EMHOTO
MMUTAHUS B JICTHIOK MCKCHb HC3HAYUTCIbHA (YMCHBIICHHUC CTOKA B JICTHIOK MEKCHB). YacThic 3UMHUC
OTTCIIC/IA, CMCIICHUS CPOKOB IMOJIOBOJbSI B PAHHHE JAThl, YPOBCHb CPAOOTKH MCTOYHHKOB IMO3CMHOTO
MUTAHUS 10 JTETHCH MEKCHH, CYXOH OCCHHHMH MEPHOJ — BOT HETOJHAS KapTHHA YCIOBUH (HOPMHUPOBAHUS
CTOKA B PCTHOHC B TIOCICIHUC JCCATHICTHS B CBA3H ¢ M3MCHCHHSIMU KITUMAaTA.
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EpTuccknin 6acceiiH. CnoxxHas oporpagmsi KasaxcTaHckoro Antasi, AOCTYMHOCTb €ro MepeaoBbiX
ceBepo-3anafHblX OTPOroB A5 XONOAHbIX CeBEPHbIX MAcc BO3Ayxa W [ocTaTovyHas 060C06/1IEHHOCTL OT
nocnefHUX rayboKo BHYTPUIOPHbLIX M HOro-3anajHbiX paioHOB OMpPeAensitoT BCK NecTPOTy TMAPOKAN-
MaTU4eckux ocobeHHOCTel bacceliHa.

OxXmnpaetcs yBefMYeHUe CTOKa B 3uMHUIA nepuof ansa pek (Kypwum, HapbiH, Kamkbip), B Ybem
NMATAHUWN PONb TPYHTOBBIX BOA 3amMeTHO Bbicoka (30-50%), Ans ocTanbHbIX pek, Ha0bopoT, OTMeYaeTcs
3aMeTHOe CHWXeHue cToka. B nogbeme nonoBogbs (B cpefHeropbe anpesib-mail, B BbICOKOrOpbe Maii-
MIOHb) OXWAAeTCs MOBCEMECTHOE YBefIMYeHMe CTOKa, a, HaobopoT, B Mepuof craja - YMeHbLUEHUE.
MocnegHuiA akT - pesynbTaT COKPaLLeHU CPOKOB NOMOBOABS.

HayuyHas 3HauMMOCTb MCCNefoBaHWUA 3aknoyvaeTcs B pa3paboTke MeTofonoruu oueHkn BPC pek
Ha MNepcnekTUBY C YYETOM KAUMATUYECKUX W @HTPOMOreHHbIX W3MeHeHWM. [MonyyeHHble pesynbTathbl
NPUMEHMMbI MPY PELLIEHUN MPAKTUYECKMX 334ay B BOLHOI OTPAc/M 3KOHOMUKM CTPaHbI.

BHefpeHWe pe3ynbTaTOoB: OHM Mcnonb3oBaHsl MCX PK npu peanu3auny TeXHUYECKMX paboT no
BOAOAENEHNI0 Ha Ka3aXxCTaHCKO-KMTalCKUX TPaHCTPaHNYHbIX PeKax; ony6/MKoBaHbl 6 Hay4HbIX CTaTe, a
TaKXKe CAaHbl B neyaTb 2 CTaTby B 3apyOeXXHbI XXypHan ¢ MMNaKT-(hakTOPOM; UCMONHUTENN YYacTBOBaNN
B KOH(EepPeHUMAX N HaYYHbIX CeMUHapax.

Hay4yHo-npuknagHble paboTsl 3a 2017 T.

OueHKa W MNpOrHo3 BOA00GEecnevYeHHOCTU NPUPOAHO-XO03AWCTBEHHON CcucTeMbl EpTucckoro
facceilHa € y4eTOM MNEPCMeKTUB CEeNIbCKOXO3ANCTBEHHOIO OCBOEHMWS TEpPpPUTOPUU U MexbacceinHo-
BOro nepepacnpefeneHns BOAHbIX PECYpPCOB.

Liens paboThbl: 060CHOBaTL MEPCMEKTMBLI YCTONYMBOrO BOA006GECMEYEHUS NPUPOLHO-X03AACTBEH-
HO cucTembl EpTucckoro 6GacceiiHa B YCMOBUAX KAMMATMYECKW W aHTPOMOreHHO 00YC/0BAEHHOrO
N3MEHEHNS PeCYPCOB PEYHOro CTOKa, XO3AWCTBEHHOTO OCBOEHWS TeppuTopun, Mex6acceiHoBOro nepe-
pacnpejeneHus BOAHbLIX PECYPCOB C UCMO/b30BaHMEM METOA0N0MUMU UMUTALMOHHONO MaTemMaTuyecKoro
MOLennpoBaHus.

MonyyeHHble pe3ynbTaThbl: OLEHKA BOA006ECNeYEeHHOCTM MNPUPOAHO-XO3ANCTBEHHON CUCTEMBI
EpTucckoro 6acceiiHa ¢ y4eTOM NepcneKkTUB CeNbCKOXO03MCTBEHHOIO OCBOEHUS TeppuTopun 1 mexobac-
CeiiHOBOro nepepacnpegeneHns BOAHbIX PECYPCOB:

- OleHeHa pofb BOAHbLIX pecypcoB EpTucckoro 6acceliHa B (hOpMUpOBaHMM EAQMHOA CUCTEMbI
BofooGecneveHus Pecnybnumkn KasaxcraH;

- OLleHeHbl MOBEPXHOCTHbIE BOAHbIE pecypcbl EpTUcckoro 6acceiiHa B COBPEMEHHbIX YCTOBUSX;

- OLEHeHbl W3MEHEHMSI MOBEPXHOCTHbIX BOAHbIX PecypcoB EpTucckoro 6GacceiiHa B YCNOBMSX
TPaHCrPaHUYHbIX BOAHO-PECYPCHbIX OFpaHNyYeHnin co CTOPOHbI KHP;

- OUEHeH BOAHO-pecypCHbIl MoTeHuman EpTucckoro 6acceiiHa B YCNOBMSIX MPUBAEYEHUS YacTu
CTOKa POCCUMNCKNX pek;

- OLEHEHO COBpPEMEHHOe COCTOfHME CMpOca Ha BOAHbIE Pecypchbl OTpacneil SKOHOMUKMW, B TOM UKCe
arporpoMbILLIEHHOT0 KOMNJIEKCa,;

- OLIEHEHO COBpPeMEHHOe COCTOSIHWE 3KO/I0MMYEecKOro crpoca Ha BOAHble pecypcbl B EpTUCCKOM
6acceiiHe.

HayuHas 3Ha4MMOCTb MCCe0BaHMIN 3aKN0YaeTcs B pa3BUTUM 06LLEA TeOpMU YNpaBieHns BOLHbLIMU
pecypcamm Ha OCHOBE MPOrpaMmmHO-LeNeBoro noAxoda, WHCTPYMEHTOM KOTOPOro fBASETCA WUMUTa-
LMOHHOE MaTeEMATUYECKOE MOAENNPOBaHMeE.

MpakTnyeckas 3HaYMMOCTb BbINOSIHEHUS MNPOrpaMMbl 3aK/l0YaeTCAd B MOBbILEHUW YPOBHA NOAU-
TMYECKOI LleNnecoobpasHoOCTU, 3KOHOMUYECKON 3((hEKTMBHOCTM U 3KONOTMYECKO 6e3onacHoCTU npu-
HUMaeMbIX pelleHuii B 061acTU AOATOCPOYHOIO MPOrHO3MPOBAaHWA Pa3BUTUS BOLHOMO CEKTOpa 3KOHO-
MUKW, dopmupoBaHmneM EgunHol cuctembl BogoobecneueHns Pecnybnnku KasaxctaH (ECBO PK) 6yaet
peann3oBaH MH(PaCTPYKTYPHbIA MeranpoekT, HaleneHHbIli Ha peLleHne CUCTeMHbIX Npobiem couuanb-
HO-3KOHOMUWYECKOro pa3BUTNA 1 3KOOrMYecKol 6e30MacHOCTU CTPaHbl.

BHeapeHue pe3ynbTaTOoB: MO3BOAUT MOBLICUTL OMNEpaTUBHOCTb M 0O6OCHOBAHHOCTbL MPUHMMae-
MbIX peLleHWin B MeperoBOpHOM npouecce No BofgodeneHnio mexay PK n KHP B TpaHCrpaHWyHbIX
6acceliHax.
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Ouenka BOAHBIX pecypcoB nputokoB Bocrounoro Bankamia ¢ yyeroM npocTpaHCTBEHHO-
BpPEMEHHOI H3MEHYHBOCTH METEOPOJIOrHUYECKHX XaPAKTEPHCTHK.,

Ilenv pabomoi: ouecHUTH BOIHBIC PECypChl MPUTOKOB Bocrounoro bankama ¢ y4eToMmM mpoctpaH-
CTBCHHO-BPCMCHHON U3MCHUNBOCTH MCTCOPOJIOTHICCKHUX XaPAKTCPUCTHK.

Hoayuennsie pezyiomamo:

— BBIMOJHCH AHAMN3 W3YYCHHOCTH TCPPUTOPHH HCCIICAOBAHUS M HUCXOJHBIX MaTCPHAIOB HAOIO-
JCHUH 32 KOJTHYICCTBOM OCAIKOB, HCIIAPCHUS U 32 CTOKOM Ha UCCACAYCMOHN TCPPUTOPHH,

— BOCCTAHOB/ICHBI OTCYTCTBYIOIUE JaHHbIC HAOmoacHui ¢ 1956 mo 1995 r. ¢ mpumeHeHuem pas-
JUYHBIX MCTOOB,

— HA OCHOBC JAHHBIX HAOMIOJACHHUHA M PE3Y/IbTATOB BOCCTAHOBJICHHUS MPOIYCKOB MOJYUCHBI PSABI
MCCSIHOTO U TOJOBOTO KOMMYICCTBA 0CaAKOB 3a 1956—1995 rr. u ucnapenns 3a 1980-1993 rr.; nokazano,
YTO JJIS TIOJMYYCHUS YCTOHYHBOTO CPCIHETO MHOTOICTHCTO KOJMYCCTBA OCATKOB JOCTATOUCH mMepuon 35—
40 7eT, BBIMIOJHCH PACUYCT CPCIHCTO MHOTOJICTHETO KOJHMYCCTBA OCAIKOB W HCHAPCHUSA 32 COOTBCT-
CTBYIOIOUC TICPUOIBI TI0 MCTCOPOJOTHICCKIM CTAHIIM U THAPOJOTHICCKAM MOCTAM,

— YTOYHCHBI KAPTHl U30JUHUH CPECIHETO MHOTOJICTHETO TOJOBOTO KOIMUCCTBA OCATKOB M UCIIAPCHUS
C BOJHOW TMOBEPXHOCTH HA TCPPUTOPUH OACCCHHOB PEK CeBEpHOro CKjoHa JKereicy Amaray ¢ y4eToM
BBICOTHBIX 3aKOHOMCPHOCTCH PaCIpeaCICHIU,

— MCTOIOM H3OJIHHHI OMPCACIACHBI CPCIHUC MHOTOJCTHUC BCIMYHUHBI TOAOBOTO CJIOS OCAIKOB U
HCTIAPCHUS TI0 TCPPUTOPHUATEHEIM PAOHAM

— PACCUNUTAHO CXKCTOHOC KOMMICCTBO OCAAKOB U HCHAPCHUS IO TCPPUTOPUATHHBIM PaioHAM;

— W3VUCHBI PACMPCACICHUC CPCIHCTO MHOTOICTHCTO KOJHUCCTBA OCAAKOB MO CC30HAM roja U Cro
M3MCHUYHMBOCTD BO BPCMCHH, BBHITIOJTHCH aHATH3 BHYTPUTOJOBOTO PACOPCACIICHHS OCAIKOB B XapaKTCPHBIC
roapl mo paiioHam GacceliHOB pek ceBepHoro ckiona JKerbicy Anaray, B KaueCcTBE XapaKTCPHBIX JICT
BBIOpaHbI rO1a C TOAOBBIM KOTHMYCCTBOM OCAIAKOB, OJIM3KUM K obecreueHHoCcTH 5, 25, 50, 75 u 95%;

— HOKa3aHo, 4To B mepuoa 1956—1995 rr. Ha ¢oHEe MOBHIICHUS TEMIIEPATYPhI BO3AyXa BO MHOIHX
HCCIICAYEMBIX TCPPUTOPUATBHBIX PAMOHAX TCHACHIMH B JUHAMUKE aTMOC(EPHBIX 0CAIKOB OTCYTCTBYIOT,

— TIOMYYCHBI CPCIHUC MHOTOJICTHHUC 3HAUCHHS PCUYHOTO CTOKA W WX H3MCHYHUBOCTH 33 COOTBCT-
CTBYIOIOUC TICPUOIBI IO THAPOIOTHICCKUM MOCTAM;

— IPOBCIACHEI MOJICBEIC UCCACAOBAHNS N3MCHCHIS CTOKA IO JUTHHE PCK.

OxauMm m3 Baxkserx goctwkeHHd TOO «MHCcTHTYT reorpadum» seuiaock oTkpeitTie B Kazaxcrane
Ounnana uactutyta «MexnyHapoaHsii neHTp oneHku Boa» (MLIOB) B r. Acrane.

Mexaynapoausiii neHtp oucHku Box B Kaszaxcranme (®@uwman TOO «Mucturyt reorpadumny) —
Branch of the Llp «Institute of Geography» — International Water Assessment Centre. Cozaan B cooT-
BetctBrM ¢ [loctanoBnenuem Ilpasutenscta PecryGmuku Kazaxcran ot 05.05.2017 1., Ne 249 «O moz-
nmucaHuy MemMopasayma o B3anMornionnmManuu Mexay llpasurensctBom PecnyOnukn Kazaxcran u Egpo-
MCHCKOU dKoHOMHYSCKOH komuccuen Opranuzanmn O0beauHeHnbix Harmii o pasmemenun MexayHa-
poaHoro neHTpa oneHku Bog B Kazaxcrane».

Ocnosuvie pynxuyuu MIJOB:

o0ecreyeHNEe HAyYHOH, METOAOIOTHUCCKON U TEXHUUCCKON MOANCPIKKH MPABUTEIBCTE CTPAH B LIEJSX
ocyecTBICHNS nonokeHnli KoHBeHunH 00 oxpaHe H HCHOJIB30BAHHH TPAHCTPAHHYHBIX BOJOTOKOB
U MEXKAYHAPOAHBIX 03ep (xajiee — KonBeHuus);

MPEIOCTABICHUC TIAT(HOPMEI BCEM KITFOUCBBIM HIPOKAM, TAKHM, KaK YUCHBIC, KCICPTHI U MOTHUTHKH,
U1 OOCYKACHHUS BOIPOCOB COTPYAHUYCCTBA B OOIACTH TPAHCTPAHUYHBEIX BOJ, 0030pa HAYUYHBIX pas-
padoTok B 001aCTH MOHUTOPHHIA OLICHKH H OOMCHA 3HAHUAMU,

OKA3aHHC MOMOIIU CTPAHAM B PEaTH3alMid PCKOMCHIOBAHHBIX MPAKTHK B PAMKAX MHUIOTHBIX MPOCK-
TOB IO TPAHCTPAHHYHBIM BOAAM;

VUaCTHE B Pa3pabOTKE U MPEAOCTABICHUE PYKOBOMIIINX YKA3aHUH MO MPOCKTHPOBAHUIO U SKCILTYa-
TalMK CETCH MOHHTOPUHTA, B TOM YHCIC MO ONTHMH3ALMH CYLICCTBYIOIIMX CETCH MO TPaHCTPAHHIHBIM
BOJAM;

V4acTHe B pa3padOTKE M OKa3aHHE MOMOLIHM CTOpoHaM KOHBEHIMH B HMOATOTOBKE MPEAIOKCHHN IO
PETHOHATPHON TapMOHM3ALNH MPABUI CO3MaHH U (YHKUHOHUPOBAHUS MPOrpaMM MOHHTOPHHIA TPAHC-
IPaHUYHBIX BOJA, COOTBETCTBYIOLIMX YCTPOHCTB M aHATUTHYCCKIX METOAOB, METOJOB PETHCTPALIMH BOAO-
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Nofib30BaHUsA, B TOM 4ucfie cbpoca 3arpsAsHALWMX BELLECTB, M METOAOB OLEHKU COCTOSHUA TpaHcrpa-
HUYHBIX BOA, BK/tOYas 06paboTKy AaHHbIX 1 MPOLEAYP OLEHKU;

OKasaHue CofeincTBMsi CTOpoHaM KOHBEHLMM B MOATOTOBKE KafaCTPOB UCTOYHWKOB 3arps3HEHUs u
NCCNeA0BaHNN «TOPSAUNX» TOUEK U «KNHOUEBLIX» MECT;

OKa3aHue COAeiCTBUA CTOpPOHamM KOHBEHLMM C MNepPexoAHON 3KOHOMWUKOW MyTeM oOpraHu3aumun
CEMWHAPOB M MPaKTUKYMOB MO 06MeHY MHOPMaLMen 0 Haunyylnx UMerLMXCcs TEXHOMOrnaxX, no o6-
MEeHY pesynbTaTamy Hay4HbIX UCCNef0BaHMIA 1 pa3paboToK, MeTOLaMU U MHCTPYMEHTaMK U NpoBeAeHne
06yu4eHWnit, CBA3AHHbIX C MOHUTOPMHIOM W OLEHKOW OKPYXatoLLel cpefpl;

OKasaHue NoMOLLM CTOpoHaM KOHBEHUMM B MOATOTOBKE AOKMAA0B O COCTOSHUM TPaHCrPaHUYHbIX
BOZ, B TOM 4uMCNe Ha OCHOBE 06LLeil permoHanbHOW MHGopMaLMK, a TakKe B pasBuTUM U NOAAEPXKaHUU
COOTBETCTBYHLLMX 633 fAaHHbIX;

obecneueHve COGMOAEHUS PYKOBOAALMX MPUHLUMOB MOHUTOPMHIA U OLEHKM TPaHCrpaHUYHbIX
BOAOTOKOB ¥ MEXAYHapPOAHbIX 03ep, pa3paboTaHHbIX NOA 3rMA0N coBellaHnst CTOPOH KOHBEHLMM.

B nnaHe uccnefoBaHuii 3aKOHOMEPHOCTEN (HOPMMPOBAHMS U pacnpefeneHns onacHbIX CTUXMIAHbIX
SIBNEHWI, NPUPOAHbLIX KaTacTpod M 3KOMOMMYECKN OMacHbIX M3MEHEHWI NPUPOAHON cpefbl C OLEHKONR nx
COLManbHO-3KOHOMMUYECKMX NOCNeACTBMUIA GbIN BbIMOMHEHBI CNeaytoLne paboTbl.

dyHAaMeHTanbHble NCCNeA0BaHNS B 06/1aCTW ECTECTBEHHbIX Hayk
Mo rPaHTOBOMY (hMHAHCUPOBaHWUIO

no NpuopuTeTY: PaunoHanbHOe MCNONb30BaHMe NPUPOAHbIX PECYPCOB,
nepepaboTKa CbIpbsi U NPOAYKLMN.

OnpegeneHne rpaHuy, N1aBUHOOMACHbLIX 30H B FOPHbIX paiioHax KasaxcTaHa C MPUMEHEHMWEM
KOMMbIOTEPHOTrO MOLENINPOBAHUA AN 06ecneyeHUs paLnmoHanbHOro NpMpoaonob30BaHuA.

Llenb paboTbl: co3faHWe METOAMKMW ONpefeneHns rpaHuy, NaBMHOOMACHLIX 30H U pacyeToB
napaMeTpoB CHEXHbIX NaBUH B TOPHbIX paiioHax KasaxcTaHa C Lenbi MpefoTsBpalleHus yuiepba ot
NaBUH.

[MonyyeHHble pesynbTaThl:

- Mo MaTepuanam MHOrOfeTHUX HabntoAeHWA 3a NaBUHaMU C NPUMEHEHWEM KPYMHOMAaCLITabHOro
KapTUpOBaHMA U BUAEOCHLEMKWU NOJMYyYeHbl AaHHble O CKOPOCTU, BbICOTE MOTOKA M ANUHbLI NYTN peanbHbIX
NaBWH;

- MeToZaMu 06paTHbIX PacyeTOB peasibHbIX /aBUH HalifjeHbl 3HAYEeHUS OTKaIMOPOBaHHbLIX KO3thhu-
LMEHTOB TPeHUs 1 TYpP6YNEHTHOro CONPOTMBIIEHUS, UCMO/b3yeMble MPY KOMMbIOTEPHOM MOZENMPOBaHUN
NaBWH Nporpammoli MoaennpoBaHus naBuH RAMMS, pa3pa6oTaHHol LLIBeiLLapcKUM MHCTUTYTOM CHera
W NaBWH AN5 YCN0BUA Anb;

- NONYyYeHbl 3MMUPUYECKME 3aBUCUMOCTU PEFYINPYIOWMX KOIPPULUEHTOB OT MapaMeTpoB NaBuH,
COCTOSIHWS CHera u XapakTepuCTUK NaBUHHbIX 04aroB A1 FOpHbIX palioHoB KasaxcTaHa;

- paspaboTaHa MeToAuKa OnpefeneHWs rpaHuL, NaBMHOOMACHbLIX 30H pasHOW 06ecrneyeHHOCTH, a
TaKXe pacyeToB CKOPOCTW, BbICOTbl MOTOKA W AABNEHUA fIABUH AN CYXMX WU MOKPbIX NaBUH PasHbIX
06beMOB, (hOPMUPYIOLLMXCS B CKIOHOBbIX U IOTKOBBIX NIaBUHHbIX OYarax.

BHefpeHue pe3ynbTaToB: nepejaHbl 4718 Ucnosnb3oBaHus B 'Y «Kascenesawmra». Ony6nKoBaHbl
3 cTaTby BKypHanax ¢ UMNaKT-hakTopoM.

OnacHble 3K30TeHHble MNPOLECChl, Bbi3biBaeMble 3emaeTpsceHmamu, B KasaxcTtaHe U wux
BAMAHME Ha palMoHanibHOe NPUMPOLONO/b30BaHMeE.

Llenb paboThbl: BbINOAHUTL OLEHKY OMAaCHOCTW MPOSBAEHWNIA CeACMOO6YCNOBNEHHbIX 3K30reHHbIX
npoweccoB (ononsHeid, 06Banos, ceneli M NaBWMH) B rFOpPHbIX palioHax KasaxcTaHa, onpegenuTs celd-
CMOTEHHbIA PUCK M faTb pPeKOMeHfauuyu Mo MpeAoTBpaweHnto yuiepba OT CeACMOreHHbIX OMacHbIX
MPOLLECCOB.

MonyyeHHble pe3ynbTaThl:

L Mo matepuanam AelndpupoBaHNSA KOCMUYECKMX CHUMKOB, a3poBM3yaslbHbIX M HA3eMHbIX
6/1104eHNIA COCTaBNEHbl KapTbl PacnpoCTPaHEHUSI CEMCMOreHHbIX 06BafoB M OMOM3HEN B FOPHbLIX paio-
Hax KasaxcTaHa.
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2. Ilo xpynHOMacmTaOHEIM TOMOrpadHUCCKIM KapTaM W Ha3¢MHBIM WHCTPYMCHTAIIBHBIM H3ME-
PCHUSIM  ompeesicHsl MOP(GOMETPUUCCKUE TapaMeTpbl CEHCMOICHHBIX OOBANOB W ONOJI3HEH: 00BEM,
BBICOTA MAJCHUS, NIWHA NYTH, KO3(PQPUUIUCHT JATBHOCTH PACIPOCTPAHCHUS, MIOMAAb HAPYLICHHBIX
3EMEb.

3. CocraBneHbl 0030pHAs MEJIKOMACIITAOHAS KapTa CCHCMOTCHHOTO 00BaIbHO-OIMOI3HEBOTO PHCKA B
ropHeIx pationax Kazaxcrana H JeTanpHas Kapta CCHCMOTCHHOTO OIOJI3HEBOIO PHUCKA TEPPUTOPHH
r. Aamarsl.

4. YCTaHOBICHO, UTO MO CCHCMOTCHHBIX JaBHH coctaBiadeT He Oomee 0,15 % or obmero umcima
naBuH. CeHCMOTCHHBIH JIABUHHBIA PHUCK MOXKHO CUHTATh HECYLICCTBCHHBIM. [loBTOpPSEMOCTB
CCHCMOTCHHBIX CEICH COOTBETCTBYET MOBTOPSCMOCTH 3CMICTPACCHUH cumoil Oomee §  Oamnmos.
CelicMOreHHBIH CEICBON PUCK HEOOXOAMMO YUUTHIBATE IPH OLCHKE O0IIEro CCHCMOTEHHOTO PHCKA.

5. PazpaboraHbl pekOMEHAALMH MO CHIDKCHHIO yiepda OT MPOSBICHUH OMACHBIX CCHCMOTCHHBIX
MPOLIECCOB B TOpHBIX parionax Kaszaxcrana.

Bueodpenue pezyaivmamos: nepegansl B I'Y «Kascenezamuray. Onybnukosansl 1 MoHOrpadus u
2 CcTaThH B JKYPHATAX C UMIAKT-(PakTOpOM.

Hay4uno-npuxknaausie padorsi 3a 2017 r.

PaszpaGoraTs MeTOAUKY OpraHu3auuu U (PYHKUHOHHPOBAHHS ABTOMATH3HPOBAHHOI'0 MOHHTO-
PHHIa ceJieBOi onacHocTH B 0acceiiHax pex Kumn u Yaken Anmatsl, Kapraaer u Axcaii.

Llenv pabompr: paspaboTaTh METOAWKY ABTOMATH3UPOBAHHOIO MOHHUTOPHHIA CEJICBONW OMACHOCTH
Ui oOecreyeHUsl Oe30MACHOCTH HACEICHUS H TEPPHTOPUH TI'. AJMATHL OT CEIEBHIX IMOTOKOB IMYTEM
OLIEHKH 0OCTaHOBKH, HAOIFOACHUH 3a IporeccaMu cene(popMHUpOBaHUs, IPOTHO3a CEIEBOI OMACHOCTH U
OTIOBEIIECHUS HACEICHHUS 00 YIrpo3¢ WIN BOZHUKHOBCHHU CEIIS.

Honyuennvie pesyiomamol:

Paspaborana koHUEMIHS aBTOMATH3HPOBAHHOTO MOHHTOPHHIA CEJICBOH OMACHOCTH.

BeimonmHeH peTpOCHECKTUBHBIN aHATU3 CEICBOH AeATenbHOCTH B OacceiHax pexk Kumm u VikeH
Anmvatsl, Kapransr n Axcaii.

HaHo 000CHOBaHHE KPUTCPUCB BBLACICHUS CCICONACHBIX 0OBEKTOB, KOTOPHIE MOTYT C(HOPMHPOBATH
CENICBHIC MOTOKH, CIIOCOOHBIEC HAHECTH COLIMATIBHBIA, SKOHOMHYECCKUN UK dKoIormdeckui vinepd. K Hum
OTHOCSTCSI CEJEBBIC OACCEHUHBI, CENIEBBIC PYCNA M CEJICBBIC BPE3bI, MOPEHHO-JICIHUKOBBIE KOMILTEKCHI,
JIETHUKOBBIE, MOPEHHBIC M 3aBATIBHEBIE 03€pa.

Paccmotpensl mpupogHeiec ycioBms cencOpMUpoOBaHMS B LCHTpanbHOW wactn Wie Anaray:
AaHAmadTl, TEOJIOTHs, TOPHBIC MOPOIBI, KIUMAT, JCIHUKH, MOPEHHBIC 03€pa, MHOTOJICTHIS MEP3NoTa.
l'opHEIe OpPOABI ABAMIOTCSA MOCTABIIUKAMH TBEPAOTO MaTepHana A celeBbiX moTokos. Hanbonee wacto
celmd 00pa3yIoTCs NPU Pa3MBIBAHHH COBPEMCHHBIX U JPEBHHX MOPEH, 4 TAKKC MPOTIOBHATBHEIX OTJIO-
JKCHUU Ha AHE TOTUH. B mpearopHoii 3oHe cenu GopMUpyrOTCs B IECCOBHAHBIX CyrnHKax. McTouHnKamMu
BOJHOU COCTAaBJISIIONICH IS CENEH SBISIOTCSA CHIBHBIC JOXKIU ¢ CYMMOU ocankoB Oonee 40 MM, e THUKH
U MOPEHHBIE 03€pa.

Ha 6acceitnnr pex Kumm n Yaken Anvarel, Kapramer u Akcali cocTaBneHbl KapThl CEIECBOM omac-
HOCTH H CENIEBOTO PHUCKA, CEJIEBBIX PYCE, CEJEBBIX O4YAroB U ceneBeIx Bpe3oB. Ha kaprtax cenesoit
OIIACHOCTH OTAENBHO OLCHHBATIACH CTCICHb CEJICBOM OMACHOCTH BOAOCOOPOB, KOHYCOB BBIHOCA H CTe-
IICHb CEJICBOM OMACHOCTH PAHKHPOBATACh HA IIATh KATETrOPHH: BBICOKAS, 3HAYUTEIbHASA, CPEAHAL, TTOHU-
JKCHHAS, HH3Kas1 M OYCHb HH3Kas. KpPUTEPHUSMH CTCNICHH CENOONACHOCTH SBISIOTCS OOBEMBI CEICH, HX
HOBTOPSAEMOCTD, AOJS IUIOMAAH BOAOCOOpA, YUIACTBYIOIIETO B CEIC(HOPMUPOBAHUM, W HAIHMYIHE CElIe-
3AIIUTHBIX CoopyxkeHHH. CTENeHp CEIEBOrO PUCKA TAKXKE ACNMMIACH HA 5 YPOBHEH M OLCHUBATIACH IIO
COUETAHHIO CENEONACHOCTH U MTOKA3ATEII0 PUCKA HETATUBHOTO BO3ACHCTBHL.

OO000mIIEH OMBIT MPUMCHEHHS ABTOMATH3UPOBAHHBIX CHCTEM MOHHTOPHHIA OMNACHBIX IMPOLECCOB B
mupe u Kazaxcrane. BrinmonHeH aHamu3 pasBUTHS CETH HAOMIOJCHWN M OMOBCLICHHS O CEJICBOH omac-
HOCTH.

ObGocHoBaH coctas HAOIIOJAEMBIX APAMETPOB IS CEJICH IMBHEBOTO U IIAIHAJIPHOTO FEHE3HCA HA
CTaHIHUSIX MOHHUTOPUHIA PA3HOTO BHIAA U PEKUMA HAOIIOACHHUH.

PazpaboraHo coaep:kaHHe MOHUTOPUHTA CEIEBOM OMACHOCTHL.
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Mocne BBOAA B AeiCTBME BTOPOW Ouepean CUCTEMbl OHa OyAeT COCTOSATb M3 CAEAYHLMX KOMMO-
HEHTOB:

- CTaHLMM Ha MOPEHHbIX 03epax - §;

- CTaHLUMM B CefeBbIX o4yarax - 6;

- CTaHLUuMu B CeneBbIX pycnax - 12;

- CTaHUMM Ha cenesawMTHbIX gambax - 5.

PaspaboTaHbl TexHU4YecKme TpeboBaHWUA K MOHUTOPUHIY CeflIeBOI ONacHOCTY.

PaspaboTaHa MeTOAMKA OpraHn3auum v QYyHKLWOHMPOBAHMA aBTOMAaTM3MPOBAHHOIO MOHUTOPUHIA
CefieBO onacHocTK B 6acceitHax pek Kuwmn n YnkeH Anmatbl, Kapranbl n Akcaii, BKtoyaroLwas 6/10Ku
OLeHKM 06CTaHOBKM, HabMOAEHMS N aHann3a, NPOrHO3MPOBaHUS 1 ONOBELLEHUS.

BHegpeHne pe3ynbTaTOB: MeTOAMKA 0J0OpeHa Hay4HO-TeXHUYeckum coseToM Y «Kascene-
3awmTax» 1 nepedaHa B AUC r. Anmatbl ansa BHegpeHus. B 2018 r. no aToil meToanKe 6ymeT paspaboTaH
MPOEKT MOHUTOPWHIA CENIEBOI 0NacHOCTU, KOTOpbLI 6yaeT peannsosaH B 2019-2020 rogax.

B 06nacTu OUEHKN NPUPOAHO-PECYPCHOr0 NoTeHUMana pecnybnuku, paspaboTkm UHGOPMaLMOHHO-
aHaMTMYECKO 6asbl HALMOHaNbHBIX U PErMOHA/IbHBIX NPOrPamMM paLyoHaIbHOI0 NMPUPOLONO/bL30BaHNS,
OXpaHbl OKPY>KaloLein cpefbl, PEKOHCTPYKLMM 3KONOTMYECKU [ecTabuinsnpoBaHHbIX MPUPOSHO-
XO03AACTBEHHbIX CUCTEM BObIIN BbIMOSIHEHbI CAEAYIOLLME HAayYHble MPOEKTbI:

dyHpaMeHTaNbHbIE NCCNef0BaHNA B 061acTV €CTECTBEHHbIX HayK
Mo rPaHTOBOMY (hMHAHCUPOBaHWUIO

no NpuopMTeTY: PaunoHanbHoe UCNob3oBaHNe NPUPOAHbIX PECYPCOB,
nepepaboTKa Cbipbsi U MPOAYKLMN.

PaspaboTaTb Hay4Hble OCHOBbl flaHAWaMTHOrO MnNAaHUPOBAHUA 3KOMOTrnyYeckn cbanaH-
CUPOBAHHOIO 3eMJIeN0/b30BaHNA B KOHTEKCTe NPOLOBONLCTBEHHOW 6e3onacHocTu KasaxcTaHa.

MpoekT: PaspaboTaTb Hay4yHble OCHOBbl NaHAWAMNTHOrO MNNaHWPOBAHUA 3KOMOTMYECKU
c6anaHCMPOBAHHOIO0 3eM/IEN0/b30BaHUA B  KOHTEKCTE MPOJOBO/MLCTBEHHON  6e30MacHOCTU
Ka3axcTaHa.

Llenb paboTbl: paspaboTaTb Hay4HO 060CHOBaHHble TpPebOBaHWA NaHAWAMTHOrO MNAaHMPOBaHMSA
3KONOrMyeckn cbanaHCMPOBAHHOIO 3eMJIeN0/b30BaHNA A8 MYCTbIHHLIX MNPUPOLHO-CENbCKOX035-
cTBeHHbIX cucteM (MCC) Pecny6nukn KasaxctaH (Ha npumMepe Kbi3blNOpAMHCKOW 061acTw).

MonyyeHHble pe3ynbTaThl:

1 Co3faHbl CXembl NaHAWAaPTHOrO naaHWpoBaHus (J1M) gns paiioHOB OPOLLAEMOro 3emsefenus U
NacToMLHOro XXMBOTHOBOACTBA KbI3bINOPAMHCKON 06nacTk, nossonsowme 3heKTMBHO WNCMOb30BaThb
3eM/IN CENbCKOXO03SMCTBEHHOI0 Ha3HaA4YeHNA BCEMU CeIbCKOXO03ANCTBEHHbIMU (hOPMUPOBAHUAMIN 06NaCTy.

2. PaspaboTaHbl Hay4yHO 060CHOBaHHble NaHALWANTHO-3KOMOTMYECKNE KPUTepUMM cbaiaHCUPOBaH-
HOro 3eMnenofb30BaHNA. Ha OCHOBe METOA0/0TMYECKUX U METOAUYECKUX MONOXEeHWW Mo Knaccugu-
Kauuu n cuctematusaumm naHawadtos Kbi3blIOpAMHCKOW 061acTH, COMNacHO CTeMeHM UX YCTOMUYMBOCTU
K CebCKOXO03ACTBEHHOMY BO3[eCTBMIO, paspaboTaHa MaTpuyHas fnaHflwadTHas fereHaa no ycTow-
YMBOCTM NaHALWAPTOB ANs cbanaHCMPOBAHHOIO 3eM/1eN0Nb30BaHNA B 30He OPOLLIAEMOro 3emefenus.

3. Co3paHbl KapTbl c6anaHCMPOBAHHBIX CEbCKOX03AMCTBEHHbIX HArpy3ok Ha MCC. MeToanyeckoii
OCHOBOW pacyeTOB 3KO/IOTUYECKMX MapaMeTpoB C6HanaHCUPOBAHHON TeppuTOPUanbHOM CTPYKTYpSI
3emnenonb3oBaHua MCC ctan naHAwagTHLIA NOAXOA, KOTOPbIA M03BoAMA pas3paboTatb KapTorpadu-
yeckue Mofenu cbanaHCUpPOBaHHbLIX CEeNbCKOX03AWCTBEHHbIX HAarpy3oK (CTPYKTYypbl 3eMEN0/b30BaHWS)
Ha TeppUTOPMIO TPEX MAcCMBOB OpOLUEHMS - KbI3blNOPAMHCKMIA, YXaHakopraHo-LUblenuitickuin n Kasa-
NbIHCKWIA.

4. Co3faHbl CXeMbl laHALWAadTHO-3KONOMMYECKOro KapKaca A/19 palioHOB OpPOLLIaeMOro 3eM/edenus u
NacTOoULLHOro XMBOTHOBOACTBA KbI3bINOPAMHCKON 06/1aCTW, KOTOpble COAEWCTBYHOT pelleHnto qyHaa-
MeHTa/IbHbIX Hay4yHbIX Mpo6nem B 061acTV MNAHWPOBAHWUA W YNPaBNeHWUS Cefib,CKOXO3ANCTBEHHbLIM
NPOV3BOACTBOM.

5. Pa3paboTaHbl NpeasioKeHns No paumoHanbHOMY Mcnonb308aHu0 MCC 1 Hay4yHO 060CHOBaHHbIE
Tpe6oBaHWA MO NaHAWAPTHOMY NJIaHWPOBAHWUIO, KOTOPbIE BK/IHOYAIOT:
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TpeOOBaHH, Kacaromuecs KapTorpado-CTaTHCTUUCCKOTO aHANINW3a W OLUECHKH LIEJICBBIX JaHAmadT-
HBIX KapT apUIHOM IPUPOIHO-CEIbCKOXO3SIUCTBEHHOM CUCTEMBI,

TpeOOBaHUs MO paspaboTke KiaccuPUKAUUK JTaHAMAPTOB APUIHBIX MPHPOIHO-CEIBCKOXO3SH-
CTBCHHEBIX CHCTEM K CTCTICHH YCTOWYHNBOCTH M UX CHCTEMAaTH3ALHH;

TpeOOBaHMS, HANPABICHHBIC HA COXPAHCHHUEC PECYPCOBOCIPOU3BOMIIIUX H CPEAOBOCIPOU3BOIIIIIHX
GVHKUMH nmaHamadToB, HCHBITHBAIOMIMX CEIbCKOXO3IHCTBCHHOE BO3ACHCTBHEC M PAa3BHBAIOLINXCS HA
o0meM oHE Oy CTHIHUBAHMUSL,

TpeOOBaHUS K aHATH3y BHYTPCHHEH CTPYKTYPBl KOMIUICKCOB A YCTAHOBJCHHUS B3aMMOCBS3CH
MEKIY KOMIIOHCHTAMH M CAMUMU NaHmadTaMy B paMKax NPHUPOJHO-CEIbCKOXO3IHCTBEHHON CHCTEMBIL.

[Tony4yeHHBIC HaydHBIC PE3yIbTATHl HANPABJICHBI HA MOBHIIICHUEC 3((EKTHBHOCTH OPOIIACMOIO
3EMIICACTHI U MACTOHINHOTO KUBOTHOBOACTBA B MYCTHIHHOM 30He Kazaxcrana, yBEIUUCHHE AOXOTHOCTH
CEITBCKOXO3SMCTBCHHOIO TMPOU3BOJACTBA M YIYYIICHHE KadeCTBA JKU3HUA HACEICHHUS. JTH PE3VJIbTaThl
MOKHO KBATH(PHLMPOBATE KAaK KPYIHOE JOCTIKCHHEC B PAa3BUTHH KOHCTPYKTUBHOTO HAIPABICHHS
reorpaduu B oOnacTy naHIWA(THOTO IUIAHWPOBAHMS, 3KOJOTHYCCKH COATAHCHPOBAHHOTO 3EMJICIONb-
30BAHUS U 3eMJICYCTPOHCTBA A1 00CCIICUCHUS TIPOAOBOIbCTBCHHON 0C30MACHOCTH PECIYOIHKH.

Bueopenue pezyiomamos: cxeMbpl naHAMAGTHOrO IUIAHHPOBAHHUS Uil PAHOHOB OPOLIACMOTO
3EMJICACTNS M MACTOMIHOTO KUBOTHOBOACTBA KbI3bL10panHCKOH obnactu nepeaansl B OOMECTBCHHBIH
¢dona «Pepmep Kazaxcrana» pisg meranusaipiv npoGneM OpoIIAGMOro 3e¢MICACTHS H OTTOHHO-TIACT-
OWIIHOTO >KUBOTHOBOACTBA (epMepckux xo3sicTB. [lo pesynsratam HCCIeAOBaHUH OMYOIMKOBAHEL
4 crareu, u3 Hux ogHa ¢ IF.

IIpoext: PazpaGoraTh cxXeMy OpraHu3auM{ yCTOHYHBOrO HPHPOJONOJIB3OBAHHS MPHIPAHHY-
Hoii TeppuTopun KazaxcraHa B KOHTEKCTe TPAHCTPAHUYHOIO COTPYAHHYECTBA.

Llenv pabompi: pa3paboTaTh CXEMY OPraHH3alH YCTOMYHBOTO MNPHPOIOINOIB30BAHUS IPHUrpa-
HU4YHOU Teppuropun Kazaxcrana Ha ocHOBe MaHAMA(THO-3KOIOTHYCSCKOH U COLMANTEHO-3KOHOMHUYECKOH
OLICHKH Il TAPMOHHM3ALUH TPAHCTPAHUYHOIO COTPYIHHYCCTBA U MOBBILICHHUS YPOBHS >KH3HEOOCCIIE-
YCHHOCTH HACCNICHHUS (HA IPUMEPE MIPUTPAHHIHOH TEPPUTOPHH Ka3aXCTAHCKO-KBIPIBI3CKOTO CEKTOPA).

Honyuennvie pezyiomamot:

1. Pagpaboran KoMIIIEKC HAyYHO OOOCHOBAaHHBIX TPEOOBAHMHA K YCTOHYHMBOMY NPHPOJONOIb-
30BAHMIO0 MPHTPAHUYHOTO Ka3aXCTAHCKO-KBIPTBI3CKOIO CEKTOpa, KOTOPHIM BKIIOYACT TPEeOOBaHHS K
VCTOHYUBOMY BOJOTONB30BAHUIO, CENBbCKOXO3MHCTBCHHOMY 3CMIICHIONIb30BAHHIO, TPOMBILUICHHOMY H
TPaHCHOPTHOMY MPHPOAOIOIb30BAHUIO, PA3BHTHIO CUCTEMEI PACCEIICHHS HACCTICHUSL.

2. Pagpaborana HaydyHO OOOCHOBAHHAS CXEMa OPraHU3ALUM MPHPOJOINOIb30BAHHS B KOHTCKCTE
MEKIYHAPOJHOTO COTPYAHHYCCTBA, KOTOPAs SBSACTCS BAKHBIM HMHCTPYMCHTOM Pa3BUTHS PETHOHA,
VUUTHIBACT HOPMATHBHO-TIPABOBBIC MOAXObI MPUTPAHHYIHBIX TOCYIAPCTB MO KIIOUCBBIM HAIMPABICHUAM
passuths npupojononp3oaHud. Cxema paspaboTraHa ¢ YYETOM VYBSI3KH M KOOPAWHALMH TCKYINUX H
JOJTOCPOYHBIX OTPACICBBIX, PETHOHAIBHBIX W MEKIPAHUYHBIX ACICKTOB PA3BHTHS TPAHCIPAHHIHOTO
peruoHa.

3. VcTaHOBJCHB! NEPCICKTUBHEIC HAMPABICHUS YCTOWYHUBOTO MPUPOAONONB30BAHMS, BKIIOYAIOIIUC:
MPAaBOBOC YPETyIUPOBAHUC TPAHCTPAHHYHBIX 3KONOTHYCCKUX, COLMATBHO-3KOHOMHUYECKHX MpodiIeM;
paspaboTKy COIJIaCOBAHHBIX MEXAaHH3MOB KOMIUICKCHOTO VIPABICHHS TPAHCIPAHHIHBIMH BOJHBIMH
pecypcaMu B Mep MO CHIDKCHHUIO X 3arpsa3HCHUs; paspaboTKy KOMIUIEKCA MEPONIPHATHH, HAIIPABICHHBIX
Ha KoNorudecku Oe3onacHoe (GYHKIHOHHPOBAHUE MPOMBIIIJICHHBIX OOBEKTOB U MUHHMH3ALHIO BO3-
JCUCTBUS TMPOMBIIIJICHHEIX OTXOAOB, B TOM YHCIC PAaJUOAKTHBHBIX; CO3AaHHEC MEKIVHAPOTHOU CETH
tpancrpannuseix OOIIT mns coxpaneHus GHOMOTHUECKOro M MaHAMA(GTHOrO PazHOOOpa3us; CO3AAHUE
reorpaduueckoit uapopmanmonHoi cuctemer (IYIC) ams ynpaBieHUs TPUPOOIIOIb30BAHUCM, PCIICHUS
"TaHAmAQTHO-3KOIOTHICCKUX TPpodiaeM ¢ BeiacacHueM mpurpanmdaaeix Onokos TMC mna Kazaxcrana u
Keiprerzcrana.

4. Cozpana kapTa NPHPOJOOXPAHHBIX MEPONPUATHH U1 YCTOHYHBOTO PA3BUTHS TCPPUTOPHH IIPH-
T'PaHHYHOTO KA3aXCTAHCKO-KBIPTBI3CKOTO CEKTOPa C AXPESCHBIMH PECKOMEHIALMSAMU.

Hayunbie pe3yabTaTsl HampaBiICHEL Ha MOBBIICHHE S(QCKTHBHOCTH PALHOHATIBHOTO NPHPOIO-
MOJb30BAHHUS, B TOM YHCIC HA YBEIHYCHHE MOXOTHOCTH 3CMJICIIONB30BAHUS B MPUTPAHHYHBIX XO35H-
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CTBEHHbIX (DOPMUPOBAHUAX U CTUMYNUPOBAHWE WHULMATUB MECTHOr0 HacefleHUs Mo Pa3BUTUKD HOBbIX
HanpaB/ieHNA pa3BUTUS XO35MCTBA HA MPUTPAHUYHON TEPPUTOPUM Ka3axXCTaHCKO-KbIPrbI3CKOr0 CEKTOpa.
BHefpeHue pe3ynbTaToB MO YCTAHOB/IEHUIO TPaHCIPAHUYHBIX 3KOMOTMYECKUX Npobnem npuposonosib-
30BaHNA B Ka3axCTaHCKO-KbIPrbI3CKOM CEKTOPE MO3BOMUT 0O0LEAUHUTL YCUAUA AN UX PeLleHns nyTem
paspaboTKM COBMECTHbIX Hay4HO-MPUKNaAHbIX NPOrpaMM U MOBLILWEHWA HA 3TOW OCHOBE YPOBHA W
KayecTBa XMW3HWN HaceneHus.

BHegpeHue pe3ynbTaTOB:

1 MeToanyeckne OCHOBbI NaHALWA(THOrO KapTorpaupoBaHus Ans YCTOWYMBOrO MPMpPOAONOSb-
30BaHUA NpuUrpaHuyHbIX Tepputopuii KasaxctaHa BHeapeHbl B TOO «KasHWW >xnBoTHOBOACTBA U
KOPMOMpPON3BOACTBaY.

2. Kapta naHawagpTHO-3KONOrMYECKOr0 COCTOSHUA MPUrpaHUyYHONW TeppuTOpUM Ka3axXCTaHCKO-
KbIPrbI3CKOr0 CEKTOpa, BbIMO/HEeHHas B MacwTabe 1 : 1 000 000, BHegpeHa B Kasaxckom HWI akoHo-
Mukn AMNK 1 pa3sutusa cenbckux Tepputopuin MCX PK.

3. Hay4yHOo 060CHOBaHHas cxema OpraHusauuv NpyMpoLONO0Sib30BaHWS MPUTPAHUYHON TEPPUTOPMM
Ka3axXCTaHCKO-KbIPrbI3CKOr0 CeKTopa B KOHTEKCTE MEXAYHapoAHOro coTpyaHuuyecTsa BHefpeHa B TOO
«3JKocepsmc-Cr».

Mo pesynbTaTam MccrefoBaHMin onyb6ankoBaHbl 5 ctaTeid, U3 HUX 2 ¢ IF.

JKonoro-reomMmoponornyeckas oleHka TePPUTOPUM MPUTOPOAHON 30HbI . ACTaHbl B YC/O-
BMSIX aroMepayMoHHOro pa3BnUTuS.

Llens paboThbl: 3KOM0Oro-reoMopdosiornyeckas OLeHKa BO3AENCTBUA COBPEMEHHbIX 3K30MeHHbIX
NPOLLECCOB Ha OpraHu3auuio TeppUTOPMM MPUTOPOLHOWM 30HbI T. ACTaHbl B YC/IOBUAX aKTUBHOIO
ar/ioMepaLMoHHOro pocTa.

[MonyyeHHble pe3yibTaThl:

1 TpoBeAeHO 3KOOr0-reoMopthoIorMYecKoe 30HMPOBaHUE MPUrOPOAHONA 30HbI . AcTaHbl. Onpe-
[leNeHo, 4YTO 34eCb Hanbo bLUEee Pa3BMUTbl MPOLIECCHI MNOCKOCTHON W NNHENHON apo3nn, gednsuun. Boige-
NeHbl TEPPUTOPUU € NpeobiagaroLleli CTEMEHbI0 Pa3BUTUS 3PO3UOHHBLIX Y AeSLNOHHBLIX MPOLLECCOB, OT
cnaboii o cwibHOW. K ManoonacHbIM B 3PO3MOHHOM MJjlaHe OTHOCATCA TEeppUTOpPUM MAOCKUX W
€naboBOMHUCTLIX BOAOPA3Ae/oB, MA0CKMe crnabopacyieHEHHbIE YHYaCTKU PevHbIX Teppac, K OTHOCUTE/bHO
3PO3MOHHO OMAaCHbIM - CPeAHepacyIeHeHHble YYacTKMN BOAOPa3AeNbHbIX NOBEPXHOCTEN (AEeHYAALMOHHbIX
PaBHWH), NPUAO/INHHbIE TEPPUTOPUN. DPO3MOHHO ONACHLIMW palioHaMM SBAAKOTCSA CaMble Pacy/eHeHHbIe
Yy4acTKU C rycToii CeTblo OBparoB 1 6anok.

2. MpoBejeHbl aHanM3 1 KapTorpagupoBaHre OCHOBHbLIX NPUPOAHLIX (HaKTOPOB, CMOCOGCTBYHOLLUX
Pa3BUTUIO OMAaCHbLIX 3K30T€HHbIX MPOLECCOB NPUIOPOAHON 30HbI . ACTaHbl: KAMMaTUYeCKuX, reoMopdo-
NOTNYECKUX, TMAPOIOTUYECKMX, MOUYBEHHO-PACTUTENbHBLIX. HTerpanbHas oueHKa (hakTOpoB Mokasana,
4YTO BbICOKOMY PUCKY pa3BMTUS KOMMJeKca NPOoLeccoB NoABeP>KeHa BOCTOUYHAs YacTb UCCefYeMOIA 30HbI
oT c. MpupeyHoe 1o ¢. Hukonaeska. MNoOBbILWEHHASA 30Ha PUCKA Pa3BUTUA 3PO3UOHHBLIX U AeAALNOHHBIX
NnpoLLeccoB HabnoaaeTca K CeBepy M BOCTOKY OT AcTaHbl. OCTa/fibHas 4acTb TEPPUTOPUN MOABEPXKEHA
CpeaHeMyY pUCKY pa3BMUTUSA 3PO3UOHHLIX U AedAALMOHHBLIX MPOLLEeCCOB.

3. Pa3paboTaHbl pPEKOMEHAALUN MO CHWKEHWIO BO3AENCTBUSA OMACHBIX 3K30TEHHbIX MPOLECCOB Ha
yCTOWUMBOE 3eMJIenoNb3oBaHMe. PekoMeHZaLMy yunTbiBalOT MAOWALHOE PacnpocTpaHeHWe U Temmbl
Pa3BUTMA OMACHbIX 3K30TE€HHbIX MPOLECCOB, CPeAU KOTOPbIX Haubonee pasBUTbl 3PO3MOHHbIE U fAedns-
LUMOHHbIE.

BHefpeHne pe3ynbTaTOB: BHeApeHbl B 00yuvatowmii npouecc Kadeapbl PU3NYECKONA U 3KOHOMMU-
YyecKol reorpamm akynbTeTa eCTeCTBEHHbIX HayK EHY um. J1. H. 'ymuneBa, nonyyeH akT BHeApeHUs,
mex. Ne 12-53-215/319 ot 15.10.2017 r.; a TakxXe OHM 0406peHbl Ha 3acefaHum AYC r. AcTaHbl, nony-
YyeHa Bbinucka u3 npotokona Ne 13 ot 14.04.2017 r. Ony6nukoBaHbl 4 paboThl, B TOM YKC/E B XKypHanax
6a3bl PUHLL n Scopus.

Arpoknumatunyeckume pecypcbl Pecny6nmnkm KasaxctaH B YC/IOBUAX U3MEHEHUA KAMMaTa.

Lienb paboThl: OLEHKa COBPEMEHHbIX arpOK/IMMaTUYECKUX PECYPCOB M PaiOHMPOBAHWE OCHOBHbIX
CeNbCKOX03ANCTBEHHbIX KYNbTyp Mo Tepputopun 6 obnacteli (CeBepo-KasaxcTaHckas, AKMOMHCKaS,
KocTaHalickas, MaBnogapckas, 3anagHo-KasaxcTaHckas, AKTIOGMHCKas).
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Honyuennvie pesyiomamol:

1. OueHeHbl arpoOKIUMATHYCCKHE PECYPChl U OHOKIUMATHYCCKHH TMOTCHLHWAI TEPPUTOpUH 6 00-
JacTeH.

2. Tlpoananu3mpoBaHbl XapaKTEPUCTUKH IIOYBEHHOTO ITOKPOBA.

3. OueHeHbl HEOMArONPHUATHBIC MOTOJHBIC SIBICHUS (3aCyXa, CYXOBCH, 3aMOPO3KH, METEITb, MbLILHAS
Oyps, rpo3a, rpan).

4. TIpoBeacHO arpoKIMMATHYCCKOE 30HUPOBAHUE TCPPUTOPHH OOIACTCH.

5. OnpeneneHsl KIMMATHYCCKHE CPOKH OCHOBHBIX arpOTEXHUUYECKHUX MEPOIPUATHH (Hadana BECCH-
HHUX TIOJICBEIX paboT 1 Havaja YOOPKH VpoKasd).

6. IlpoBeacHO arpoOKIMMATHUCCKOE PAHOHHPOBAHHE OCHOBHBIX CCIBCKOXO3SHCTBCHHBIX KVIBTYP
(3epHOBBIC, 3¢pHOOOOOBBIC, MACTUYHBIC, TCXHUUICCKUE U OBOIIIHBIC).

7. CocraBneHsl arpokmuMaTHIeckue kaptel B Maciutabde 1 : 2 500 000,

8. IloAroToBICHBl HAYYHO-NPHUKIAAHBIC arpoOKIMMATHYCCKHE CIPABOYHHKH MO 6 00macTsaM, 37IeK-
TPOHHBIC BAPHAHTHI KOTOPBIX pasmelneHsl Ha caiite TOO «MucturyT reorpadum.

Brnedpenue pesyivmamog: B BUIC arpoOKIMMATHYCCKUX KapT OHHM OBUTH BHEIPCHBI B IPOU3BOJ-
CTBEHHYIO AEATEIBHOCTD VIPABJICHHA arpoMeTeoposormdeckoro nporsosuposanns PITI «Kasruapomer»
MD PK. [anneie xaptel pazmenicHsl Ha caiite PITI «Kasruapomer». OnyOnukoBansl 9 crareii. OcHOB-
HBIMH MOTpeOUTEIIMH pe3ynbTaToB mpoekTa apistorcs MCX PK u ero nayunsie noapaznencuus, PITI
"Kasrugpomer" u ero obsiactHeie (uavaibl, 00NACTHBIC VIPABICHUS CEIBCKOTO XO3SMHCTBA, (HepMepsl,
BY3BI U CTPAXOBHIC KOMITAHHH.

Hay4uno-npuxknaassie padorsi 3a 2017 r.

HTII «MHTeHCHBHBIE TEXHOJOTHH KHBOTHOBOACTBAa» Mo mpoekTy: «Pa3paGorka TexHosioruii
VAY4YIIeHHS] H PALHOHAJLHOIO HCHOJB30BAHHSI NMACTOMIN IS Pa3BHTHS OTCOHHOIO >KHBOTHO-
BOACTBA» MO MEPONPHSITHIO:! «YCTOHYHBOE yHpaB/JeHHE MACTOMIIHBIMH PecypCcaMH € HCIOJIb30-
panueM ' UC-texHosoruii».

Lleav pabomei: co3znanue METOIOIOTHYCCKUX U METOAWYCCKHUX OCHOB VIIPABICHUS MACTOHUIIHBIMU
pecypcamu ¢ ucnons3oanueM [ MC-TexHOTOTUH 11 MOBBIIIECHHS MPOXYKTHUBHOCTH MAcTOMIN U odec-
MCUYCHUS YCTOMYHUBOrO MACTOMIMHOTO KUBOTHOBOACTBA PecnyOmuku Kazaxcran.

IHonyuennvie pesyiomamol:

1. CocraBneHa 0a3a maHHBIX HACTOWINHBIX PECypcoB Ha Tepputopuio 14 obnacrert Kazaxcrana.
HNudopmanmonHas 6aza JaHHBIX HpeIHA3HA4YCHA AN cOOpa, XpaHCHHS W MONYYCHHS WHPOPMALUH IO
MACTOMIIHBIM PECYPCaM M BKIIOUACT MAcCHBBI MHGPOPMALHH, OCHOBHBIC XapaKTCPUCTUKH, HEOOXOIUMBIC
U 0OeCTeUCHHUs YCTOWYHNBOrO Pa3BHTHS KUBOTHOBOACTBA. [IpeacTraBicHa B BUAE TaOIUL, AUArpamMm,
MOSICHUTEIBHBIX 3AIUCOK, & TAKXKE COACPIKUT BEKTOPHBIE KAPThl M KOCMUYCCKHAE CHUMKH.

2. IloxroToBneHsl uugpoBric Kaprorpaduueckne Moaean Ha ocHOBe coBpemeHHBIX | MC-texnHono-
ruii Ha Tepputoputo Kaszaxcrana B macitade 1:1 500 000 ¢ pa3BepHYTBIMH JIETCHAAMH € MPUBA3KOU K
aIMUHHUCTPATUBHBIM 00IacTAM, PaHOHAM H CEIBCKHM OKPYraM, KOTOPBIC SIBIIIOTCS OCHOBHBIM HHCTpY-
MEHTOM A VCTOMYHBOTO VIPABICHHS MACTOMINHBIMH PECYPCaMH PECIyONHKH. KOPMOBEIC PECYPCHI;
00BOJHCHHE NACTOWIL, MOPOJHOC PAHOHHPOBAHHE CEIBCKOXO3IHCTBCHHBIX JKHBOTHBIX, HArpy3Ka CEllb-
CKOXO3SIMCTBCHHBIX JKUBOTHBIX Ha MAcTOHINA, 3¢MCJBHBIA 3amac A MEPCIEKTHB Pa3BUTUS OTTOHHOTO
JKUBOTHOBOJCTBA.

3. Pagpaboransl TpeOoBanus k web-npunoxeHnto «MHTepakTHBHBIC KapThl NACTOUIIHBIX PECYPCOB
Kazaxcrana».

Hayunbie pesynpraTtel HampaBicHB Ha OOCCICUCHHE YCTOMYHMBOTO VIPABICHHUS MACTOWIHBIMU
pecypcamu Kazaxcrana opraHamMu HCIIOTHHTEIBPHOH BIACTH PA3MUYHOIO VPOBHS, BCEMH CEIBCKOXO3SM-
cTBCHHBIMU (opMmupoBaHusIMH pecnyOnuku. [IpumeHeHne kaprorpaduuecKkux MOACTCH € HCHONb30-
BaHueM ['MC-texHONOrMil COACHUCTBYET PELICHHIO (DYHIAMCHTABHBIX HAYYHBIX NPOOIEM B OONACTH
VIPaBJICHUS KHUBOTHOBOJCTBOM, CIIOCOOCTBYET Pa3BUTHIO PCHTAOCITBHBIX CEIBCKOXO3IUCTBEHHBIX (op-
MHUPOBAHUH, TOBBIIICHUIO VPOBHS JO0XOJOB HACEICHUS, COXPAHCHHUIO NaHIA(THOTO pasHooOpasus,
obecneucHuo cOATAaHCHPOBAHHOTO (PyHKIIMOHUPOBAHUS ACTOUIIHBIX yroaui KazaxcraHa.

Bredpenue pe3yivmamog: NHTCPAKTHBHEIC KapThl NACTOMIIHBIX pecypcoB Kazaxcrana HampasieHsl
B MCX PK ans nepenaun ux B obnactHeie akumarsl peciyonuku. [lo Teme nccneaoBanus omy OMHKOBAHbL
3 cTarsn.
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HTM «Hay4yHO-TexHW4Yeckoe 0O0CHOBaHME MaKCMManbHO BO3MOXHbIX BapWaHTOB €eBpa3swii-
CKOro TpaH3nTa uepe3 Tepputoputo KasaxctaHa» 2015-2017 rr. Pasgen «dusnko-reorpaduyeckoe
N coumanbHO-3KOHOMMYECKOe 060CHOBaHMe MAaKCMManbHO BO3MOXHbIX BapuMaHTOB EBpasumiickoro
TpaH3nTa yepes TeppuTopuio KasaxcraHa».

Llen paboThl: OLEHKAa PUCKOB, CBA3AHHbLIX CO CTPOUTENLCTBOM MY/NbTUMOAA/ILHOIO TPAH3UTHOMO
Kopuzopa «nopt JSIaHbloHbrad - Koprac u JocTblK - nopT AKTay - KaHan «EBpasus» - yepHOMOpPCKMe
noptbl Poccum», Hay4YHO 0OOCHOBAHHbIE PEKOMEHAALMMW ANA MPUHATUSA PeLLeHns 0 CTPOUTENLCTBE Hau-
6onee 3h(heKTUBHbIX BapMaHTOB eBPa3NIACKOro TpaH3nTa Yepes TeppuTopuio KasaxcTraHa.

[MonyyeHHble pe3yibTaThl:

1 MNpoBefeHa oLeHKa (hM3NKO-reorpauyeckmx pucKoB TPaHCMOPTHOrO Kopuaopa «nopT JIAHbIOHb-
raH-Koprac u JocTbIK - nopT AKTay - KaHan EBpasusa» Ha Ka3axCTaHCKOM y4yacTke «Koprac v [ocCTbIK -
nopt AkTay». PWUCK BO3AeiCTBMA (DM3MKO-Treorpaimyeckmx YC/oBWUiA OLEHMBANCA KaK BO3MOXHOCTb
BAMSHUA OMAaCHbIX MPUPOLHBLIX MNPOLECCOB UMW SBAEHWUA Ha CTPOUTENLCTBO U (DYHKLMOHMPOBaHME
Ka3axXCTaHCKOr0 y4acTkam YNbTUMOAANbHOrO TPaHCMOPTHOrO Kopupopa. [ns KOMMIEKCHON OLEHKM
pUCKa NPOBeAeH MOKOMMOHEHTHbIA aHann3 MPUPOAHONA Cpedbl, BKAHOUAIOLMIA OLEHKY BO3AeiCTBUA
penbeda, KMMata, NPUPOAHBIX BOS U MOYBEHHO-PACTUTENbHbLIX YCNOBUIA.

2. TlpoaHann3nMpoBaHbl KO/IMYECTBEHHbIE MOKasaTe/u, YTO MO3BOJINIO OMpefenuTb YPOBEHb pUCKa
BO34eliCTBMA KaXA0ro Tmna pucka. Ha ocHoBe aHanm3a KOMMOHEHTOB (hM3MKO-reorpatmyeckmx yCnoBuii
6blna NpoBefeHa KOMM/IEKCHAs OLeHKa BAUAHUA (DU3NKO-Treorpaduueckmnx YCnoBuiA Ha Ka3axCTaHCKYH
YyacTb My/IbTUMOLANLHOINO TPaHCMOPTHOro Kopugopa. BbigeneHbl 5 kaTeropuil Mo YPOBHKO pUCKa
BO3AENCTBUA (hM3NKO-Teorpamuecknx yCnoBuiA: BbICOKWIA, Bbille CPeAHero, CpeaHuid, HUXe CpeaHero,
HU3KMIA. Ha OCHOBaHUW rpajauun pucka BO3L4ENCTBUA (PU3MKO-reorpauueckmx YCnoBUiA COCTaB/eHa
KapTa.

3. Pe3ynbTaTOM OLEHKM pUCKa BO3AeACTBUA (DU3MKO-reorpauyeckux ycrioBuin 6bl10 panoHupo-
BaHVe TEPPUTOPUM NO YPOBHIO (DU3UKO-reorpauueckmx pUCKOB, AN KAXLOr0 YPOBHS pa3paboTaHbl
PEKOMEHaL MM No TUMNam PUCKOB U A48 KOMMIeKca PU3NKO-reorpamyecknx puckos B LIENIOM.

BHegpeHne pe3ynbTaTOB: AaHHble UCCNeA0BaHWl 06CYXAEHbI 1 ONy6/MKOBaHbI B KO/IEKTUBHOWA
moHorpadmm «Rangel and salong the Silk Road», B matepuanax Il mexayHapoAgHOn KOH(hepeHLmMK
«OKpy>aloLas cpefa 1 ycTounsoe pasBmTne PErMOHOB: 3KOM0rMYeckme Bbi3oBbl XXI Beka», . KasaHb,
NnoAroToBneH foknag K 10-my ACTaHMHCKOMY 3KOHOMWYECKOMY (OpyMy, OMyOAMKOBaHbl B Hay4YHbIX
XXypHanax B nsgaHmsix PK. o pesynbTatam nccnenoBaHuii NogroToBeHbl 5 ny6amkauuid.

PaspaboTka nacnopToB YHUKaNbHbIX NPUPOAHbLIX 06beKTOB MaHrbICTayCcKoli o6nacTu.

Llenb paboThl: BbifiBNeHWe, 06CMefoBaHNe, CUCTEMATU3ALNUA W OLEHKA YHUKabHbLIX MPUPOLHBLIX
KOMM/MIEKCOB UM 00bEKTOB MaHrbICTayCKOW 06/1acTh KaK OCHOBbl 3KOHOMWYECKU 3PPEeKTUBHOrO U 3KO-
norn4yeckuy 6e3onacHoOro NpMpoAonoabL30BaHUS.

MonyyeHHble pe3ynbTaThl:

- paspaboTaHbl nacnopta 0kono 130 NpUPOAHbLIX 06HEKTOB 1 KOMM/IEKCOB 06/1aCTH;

- n3faHa MoHorpapms «YHuUKanbHbl MaHrbicTay: HacToslee U 6yayLlee» Ha Tpex A3blKax;

- MOArOTOBNEH 13-MUHYTHBIA Hay4HbIlA GUIbM O MPUPOAHOM U KyNbTYPHO-UCTOPMYECKOM 6Gorart-
CTBe 061aCTN Ha TpeX A3bIKax;

- CO3JaHbl TYypuCTCKMe MaplipyTbl B 3D hopmaTte, 3arpy>eHHble Ha OTAeNbHO pa3paboTaHHOM
caite.

BHefpeHWe pe3ynbTaTOB: MOMYYeHHble pe3ynbTaTbl NnepefaHbl B YnpaBneHWe NpUpOAHbLIX pecyp-
COB W perynumpoBaHus MpUPOAONo/bL30BaHNA MaHrmcTayckoin o6nactu Ans Lenei paunoHanbHOro
np1Mpoaononb3oBaHns. MoTeHumManbHble NoTpebuTenn pesynstatoB HAP - agMUHUCTPaTUBHO-YNpaBfeH-
Yyeckne CTPYKTYpbl, OWU3HEC-CTPYKTYpbl, HENPaBUTE/IbCTBEHHbIE OpraHU3auuu, CneuuasncTbl pasHoro
npotmns, yyeHole, npenofasaTenn, PhD-00KTOpaHTbl, CTYAEHTbl, YYUTENS U LUKONbHUKN.

EcTecTBeHHO-Hay4yHOe 060CHOBaHMWE MO paclinpeHnto Caiipam-Yramckoro FHIM.

Lenb paboTbl: pa3pabotaTb e€CTECTBEHHO-HayyHOe 060CHOBaHMe MO pacLIMpeHuto TeppuTopun
Caiipam-Yramckoro FHIMM.

PacluupeHue nNpupoaHOro napka CoAeicTByeT YCTaHOBAEHWIO KOpMAopa AMKOWA Npupodbl, coeau-
HAIOLEro MUrpaLMoHHble MapLUpyTbl apxapoB, KabaHOB, KynaHoB W Ap. B AKcy->XabarnmHCKoOM rocy-
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JapcTeeHHOM 3amnoBenHuke u CaiipaM-YraMcKOM HAIHOHATBHOM MPHUPOZHOM MapKe. YUYacTKH pac-
HUPSHUS OyAyT o0ecrmeyuBaTh OXPaHY BAXKHBIX MECT oOuTaHus sHAcMHKA 3amagHoro Tsue-llans —
cypka MeH36upa, MECT ¢ BEICOKHMM GOTaHHYECKUM Pa3HO0Opa3HeM CO 3HAYUTEIBHBIM YHCIOM SHACMHUKOB
Y PEIKUX BHIOB, VHUKAIBHBIX AUKHUX COPOAMUEH KYJIbTYPHBIX PACTEHHUI.

Honyyennste pezyiomamol:

— TMPOBEACHA OICHKA YHHKAJIBHOCTH, 3HAUNMOCTH M PEIPE3CHTATUBHOCTH NPHUPOIHBIX KOMITJIEKCOB
pexomeHayemol Tepputopun st pacimupenus Catipam-Yramckoro 'HIM u pacnionoskeHHBIX Ha HEH
00BEKTOB (KIUMAT, penbed, TeONOrus, MOBEPXHOCTHBIC M MOA3CMHBIC BOJBI, MOYBHI, PACTHTCIBHBIN H
JKHBOTHBIA MUP);

— IPOBEIEHA OLIEHKA COCTOSHUS COLUAIBHO-IKOHOMHUYIECKUX YCIOBHH HCCICAYEMOU TEPPUTOPHH,

— MPOBEACHA OLICHKA COCTOSHHS 3KOJOTHUCCKUX CHCTEM M OOBEKTOB IrOCYJAPCTBCHHOIO MPHPOIHO-
3amoBegHOr0 (OHAA HA PEKOMECHAYEMOW Ml pacmmpeHus teppuropun Caiipam-Yramckoro ['HITII;
ONPEIENICHBI PUCKH M YIPO3bI LTI OHOPAa3HOOOpasns, a TAKXKE MEPHI M0 €ro OXpaHe, 3allUTe, BOCCTAHOB-
JICHUIO U UCTIOIb30BAHHUIO;

— JaHBl PEKOMCHAYCMBIC T'PAHHULBI, IIOWAAN, 4 TaKkKe (PYHKUUOHAJBHBIC 30HBI IS PACIIMPCHUSL
teppuropun Catipam-Yramckoro ['HIT, pexkumbl UX 0XpaHBI H HCHONTb30BAHHSL.

Breodpenue pezyivmamos: TONYUCHHBIC PE3yNbTaThl NEpelaHbl B PecnyOnnkaHCKoe rocyaapct-
BEHHOE yupekacHue «KOMHTET TECHOro XO34HMCTBAa M JKMBOTHOTO MHpa MUHHCTEPCTBA CEIBCKOTO
xo3siicTea Peciybnuku Kazaxcrany A mpoxosKICHHs TOCy IAPCTBCHHOH 3KOIOTHICSCKOH SKCICPTHU3HL.

B oGnactu armacHoro kaptorpadupoBaHus TeOrpadUUSCKUX CHCTEM HAIMOHATIBHOTO, PErHO-
HAJBHOTO U OTPAC/CBOrO YPOBHCH ¢ UCIOIb30BAHUEM COBPEMCHHBIX M¢OMH(OPMAIIHOHHBIX TEXHOJOTHI
HucTuryToMm reorpaduiu ObLTH BRITIOJHCHBI CIICYOIINEC HAYYHO-TPHK/IATHBIC UCCIICAOBAHMS !

Hay4uno-npuxknaassie padorsi 3a 2017 r.

Hcropuueckas untepaktusHas kapra «Hapoa Kazaxcranar.

I'aBnas waes mpoekra — co3maHHEC HHTCPAKTUBHOH ncToprueckou kaptel «Hapon Kazaxcrana» B
uensx peanusaipu nopyucHus IlpesuacHta pecnyOnauku, maHHOrO mM Ha XXV ceccunm Accambicu
Hapona Kazaxcrana. DnekTpoHHAs KapTa HALVIAHO U ACTATBPHO MOKAKET MPOLIECC KOHCOIMIALMU BCEX
HAIHOHABHOCTCH HA JPCBHEH KA3aXCKOW 3€MJIC C YUETOM OCOOO0U roCyapCTBOOOPA3YIOMICH MHUCCHH
Ka3aXCKOH HAIIHH.

Lleawv pabomyi: pazpaboTaTh HAYUHYIO HCTOPHUYCCKYIO HHTEpakTHBHYIO Kapty «Hapox Kazaxcrana»
€ MYJIBTHMCIHUHHEIM IPUIOKECHHEM C UCTIONIb30BAHUEM I¢ONH(POPMAHOHHBIX TCXHOIOTHEH.

IHoayuenusie pezyromamoi:

— mupposas kaprorpaduyeckass ocHoBa wuH(popMarmoHHO-KapTorpaduueckoi 6azpr PecryOauku
Kazaxcran ¢ BEKTOPHBIMH CIIOSIMH OCHOBHBIX H KJTIOUCBBIX VYACTKOB C HUCIOIb30BAHUEM KOCMHHYECKUX
CHHMKOB, TONOrpaduiecKux KapT Ha OCHOBE T'¢OMH(OPMALIMOHHEIX CUCTEM;

— TEMAaTUYCCKUE KapThl HA OCHOBEC CHUCTCMATH3aLMH M KIACCH(HKAUK JAHHBIX MOCPEICTBOM BH-
3Vamu3alyy 1 OTOOPAKCHHS HOTYUCHHBIX PE3yIbTaTOB HA HHTepakTHBHOH kapte «Hapon Kazaxcranay.

Bneopenue pezyibmamos: onu nepeaansl B MHCTUTYT HcTOpuH u 3THonmorum umennm Y. Y.
Bamxanosa qu1a co3nanys HayvHOW UCTOPHUIECKOM HHTepakTHBHOM KapTe! «Hapon Kazaxcranay.

PaszpaboTka «Atiaca o3ep».

Llenv pabomei:

— co3gaHue KapTorpado-aHATHTHIECKOH 0asbl JaHHBIX 03¢pHOro ¢onna Kaszaxcrana, coaepxarmeit
KOMIUICKT HHBCHTAPHU3ALHOHHBIX U OLICHOYHBIX KAPT MO TEMATUICCKUM HAIPABIICHUSIM:

— YCTAQHOBHUTH BOJHO-PECYPCHBIN MOTCHLINA,

— OMPEACTUTE THAPOOHOIOTHICCKUI MOTCHIHMAT,

— OLCHUTD FHAPOXUMHUUECCKOE M TOKCHKOIOIHYCCKOE COCTOSIHUE 03€];

— OMPEICIUTE TYPHUCTCKO-PEKPCALIMOHHBIN 1 0310POBUTEIBHBIN MOTCHLHAT 03¢P;

— HCTOJNB30BAHUE 03CP B LCIAX BOAOCHAOKCHMSI HACCICHHUS, MPOMBILIIICHHOCTH H CEIbCKOTO XO-
3HCTBA, BCACHHUC PHIOHOTO XO3SHCTBA, PA3BUTHE PCKPCALIUH, TYPH3MA H OATbHCOIOTHH.

Tonyuennsie pezyromameo:

1) orieHKa BOJHO-PECYPCHOTO MOTCHLHATA 03¢PHOTO (POHAA MO THAPOTOTHUCCKUM MapaMeTpam;
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2) OLeHKa BOAHO-PecypcHOro noTeHuuana 03epHOro (oHga no ruapoxXMMUYEcKMM W TOKCUKOSO-
rMYyecKUM napamerpam;

3) oueHKa rnapobuonornyeckoro pPecypcHoro mnoTeHuuana 03epHOro (oHZa Mo napameTpam
61onNpoAYKTMBHOCTA 1 BMopasHoobpasus;

4) oueHKa TYpWUCTCKO-peKpeaLMOHHOro U 0340pPOBUTENILHOTO PECYPCHOro MOTeHUMana 03epHOro
hoHza;

5) pa3paboTka KOMMIeKTa TeMaTUYeCKMX KapT ¥ 6a3sbl AaHHbIX N0 pa3feny «PecypcHblil noTeHLman
03epHOro hoHaa».

[ns oueHKn BOLHO-pecypCcHOro noTeHLUMana 03epHOro (oHga no ruaponornyeckMm napameTpam
BbINOMHANUCL BOAHO-6anaHCOBbIe WUCCNeA0BaHUS AN MOHUTOPUHIOBLIX 03ep U 03ep naowaasio 6onee
10 kM2 OCHOBHOE BHMMaHWe 6blI0 Y[eNeHO MEeToAaM pacyeta M U3YYEHWUK CTPYKTYpbl BOAHbIX 6a-
NaHCOoB.

Mo apxvBHbIM W COOpaHHbIM MaTepuanaM KAMMaTUUYeCKMX U rMapoorMyeckux napameTpos Obiiun
npoeefeHbl BOAHO-6anaHcoBble pacdeTbl 3a 1984-2015 rr. [aHa OUEHKa CPefHEMHOroNeTHUX Xapak-
TEPUCTUK BOLHOro 6GanaHca Ans 11 MOHWTOPMHIOBbLIX 03ep, & TakXKe BbIMOSHEHbI pPacyeTbl CpefHe-
MHOrofIeTHero BogHoro 6anaHca o3ep naowaasto 6onee 10 KM23a coBpeMeHHbIV nepuog (1984-2015 rr.)
N NX eXerofHblX 3HayeHuii no 144 osepam B paspese BXB. [Ona nnécoBbiX, MONMEHHbIX, AeNbTOBbIX U
NPUOPEXHbIX 03ep pacyeTbl BOAHOIO 6anaHca He MPOBOAWMANCL BBUAY OTCYTCTBUS U3MEPEHHbIX AaHHbIX
HabneHNn N0 HEKOTOPLIM 3/1EMEHTaM BOAHOM0 6anaHca.

Mpu pacyeTax COCTaBNAWOLWMX BOLHOrO 6anaHca 03ep WUCXOAHLIMU AaHHLIMWU MOCNYXWUIWN KapTo-
rpagmyeckMe M apxuMBHble MaTepuanbl (KapTbl W atnacbl), a TakKXXe MHOrofeTHUe ruipoMeTeoposio-
rmyeckne HabnwogeHna PIT1 «KasrngpomeTr», KOTOpble BKAOYAtOT rMAPOAOTrMYECKME U METEOopPOnoru-
Yyeckune faHHble. Mo KapTam, MOCTPOEHHBbIM B W30/IMHUAX, CPefHWe 3HayeHus 0CafKoB, CTOKa WU UC-
napeHust ans No6bIX TePPUTOPUIA ONpefensfiucb C NOMOLLbLIO NAaHUMeTpUU. [ofyYeHHble 3HaYeHus
OblMM NpuBeAeHbl K MHOTO/IETHEMY MEpUofy MO PEerpecCMOHHON CBA3WM C AaHHbIMU 6GAM3fexawux
MEeTEOCTaHL WA,

KauecTBO BOA OLEHMBAETCA COrMacHO YCTaHOBMEHHbIM HopMmaTuBam, Tpeb6oaHusm CT PK FOCT
P 51232-2003 «Bopga nuTbeBas» C Y4yeTOM MOMoXeHWA [MocTaHoBneHuii lMpasutensctBa PK oT
23.01.2002 r., Ne93 «O6 oTpacneBoii nporpamme "TlutbeBas Boga"» M oT 13.05.2008 r., Ned56 06
YTBEPXAEHNN TexXHWUECKoro pernameHTa «TpeboBaHUiA K 6e30MacHOCTM MUTLEBONM BOAbl AN Hace-
NeHns». B Lensix cpaBHUTeNbHONM oueHKM npumeHseTcs CanlMnH 2.1.4.1074-01 «MuTtbeBas Boga. 'murue-
HUYeckue TpeboBaHWA K KauyeCTBY BOJbl LEHTPa/IM30BaHHbIX CUCTEM NMUTHLEBOr0 BOLOCHAOXEHUA. KOHT-
pO/ib KayecTBa» C M3MeHeHUsMU oT 2010 roga, KOTOPbIW ABASETCA OCHOBHbIM HOPMATUBHbLIM [JOKYMEH-
TOM, YCTaHaB/NMBAIOLLMM CaHUTAPHO-3NUAEMMNONONMYECKe TpeboBaHUS K KauecTBYy NUTLEBON BOAbl. [s
OLEHKN WPPUTaLMOHHbIX KayecTB BOAbl MUCMOML3YKOTCA pas3/IMYHbIe KPUTEPUU COrnacHo TpeboBaHUAM
FOCTa 17.2.03-90 «OxpaHa npupogbl. mgpocthepa. KpuTepunm u nokasaTennm KayecTBa BOAbl ANs
OpOLLEHNSA».

OueHKa ruapoXUMMYECKMX W TOKCUKONIOTMYECKUX NapaMeTpoB 03ep njowansio csbie 10 Km2
npoBefleHa MO BOAOXO035WCTBEHHbIM 6acceliHam (BXB) u 03epam, rae NpoBOAUTCA FOCyAapCTBEHHbIN
MOHWUTOPUHT.

B Lenom no rugpoxMMmyecKoMy COCTOSIHUIO 03ep MpefcTaB/ieHbl MaTepuanbl NO cnegyowmnM napa-
meTpam: pH, Kucnopog, opraHuWYeckue BeLLECTBa, MWUHepanusauWs, MOHHBLIA cOCTaB BOAbI, OUOreHHble
BELLECTBa, THXKE/ble METaNbl, a TAKXKe MPUBELEHbl pacyeTHble XapaKTepUCTUKU MO OLEHKE NMUTLEBbLIX U
NPPUTaLMOHHbBIX KA4ecTB 03epHbIX BOS.

[ns OUeHKM 3KONOrM4Yeckoro M CaHUMTapHOro COCTOSIHMA MPOBOAMTCS KnaccuMKaumsa no noka-
3aTefilo pacTBOPEHHOrO B BOJE KMCNOpoAa, 3HayeHWsM MoHa Bogopofa (pH), opraHMYeckum BellecTBaMm,
MUHepanu3aLMm BOAbl U BE/IMYMHE XECTKOCTM BOJbl, TEHETUYECKUM MpU3HaKaM, Hanpas/ieHW0 MeTa-
Mop@u3aLmy cocTaBa 03epHbIX BOA U MO UPPUraLMOHHBIM KauecTBaM BOJbI.

BofHO-pecypcHbIil NOTeHUMan N0 TOKCUKOMOTMYECKMM NapameTpam onpefens/ics no MeTogy aka-
femuka PABH, a.T.H., npogeccopa M. XK. bypnubaesa. MHOro4MCAEHHbIMU MEANKO-OMONOTNUYECKMMMN 1
CaHNTapHO-3MUAEMMNONOrMYECKUMWN UCCNE0BaHUAMY YCTAHOBMIEHO Mpeocbnafatollee BAWSHUE Ha 3[0-
POBbe YeNoBeKa 3arpsA3HALWMX UHIPEANEHTOB NEPBOro M BTOPOro K/1acCoB OMacHOCTW. Mo3aToMy mncxoas
M3 MeXAYHapOoLHbIX CTaHZapTOB o0becreyeHUs KayecTBa 340pPOBbA W HEO6XOAMMOCTW ClefoBaHWA
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MPUHLIAITY TPUOPUTETA 3A0POBbsI HACCICHHS CUHUTACM BEChbMA BAXKHBIM OIPCACICHUC 3arpsi3HCHHOCTH
MOBEPXHOCTHBIX BOJ C YUCTOM KJIACCA OMACHOCTH 3arpsi3HSIOIIMX BEIICCTB. B OCHOBY pacdeToB MHICKCA
sarpsizaerHoctr Box (KU3Byo) ¢ ydeToMm kimacca OmacHOCTH TMOJIOKEHBI MOKA3ATCIIH, XapaKTCPU3YOIHC
Pa3IUYHYIO CTCIICHb OMACHOCTH XUMUYCCKUX COCTUHCHH TS YCIOBCKA B 3aBUCHUMOCTU OT TOKCHYHOCTH,
KyMYJIITHBHOCTH, CIIOCOOHOCTH BBI3BIBATH OTAAICHHBIC MOOOYHBIC 3(P(EKTH BO B3AMMOCBS3H C THMH-
THUPY FOLUMH [TOKA3ATCISIMUA BPSIHOCTH.

O1ueHKa BOIHO-PECYPCHOTO MOTCHIMANA 03¢PHOTO (POHAA MO TUAPOXUMHUYCCKHM H TOKCHKOIOTH-
YECKUM MApaMeTpaM MO3BOIHIA YCTAHOBUTH SKOMOTHUYCCKOS M CAHUTAPHOS COCTOSHHUE 03¢P, Aajga BO3-
MOKHOCTh PACCMOTPETh MHPUTOAHOCTh BOJHBIX PECYPCOB IS MUTHEBOTO M XO3AHCTBEHHO-OBITOBOTO
MOJIB30BAHUS, ONPESACINUTh HPPUTALMOHHBIC KAYCCTBO BOJABI U KOMIUICKCHO OLICHHTH 3arps3HCHHOCTD
BOJBI TI0 TOKCUIHOCTH.

Jst orleHKH OHMOTPOIYKTHBHOCTH O3€P WCIOIB30BAHBI TCKYINAS IIPOMBICIOBAs PHIOOMPOIYK-
TUBHOCTH (YJOBBI/IUTOIIAAs B ra), oOIIas PeIOOMPOIYKTHBHOCTh (MXTHOMAcca PHIO/IUIOMAAp B ra) U
MOTCHIIHATbHAS PHIOOIPOAYKTUBHOCTD IPU BITIOTHCHUH MECPOTIPHSITHIA 110 3apPBIOICHHUIO.

JIst onieHKH GHOJIOTHYECKOrO Pa3HOOOpasus peid MPUMEHSINCH O0INEE KOJHYCCTBO BHAOB, HHICKC
BUJOBOro 00OrarcTsa (YUCIO BHIOB, OTHECCHHOS K IUTOIaIu Bogoema) u unacke Lllennona-Y usepa.

W3 kpynHbIX PrIGOMPOMBICIOBBIX 03€P MEMKIYHAPOTHOTO H PECIyOIUKAHCKOTO 3HAUCHHUS HAn0O/Iee
MMPOAYKTUBHBIM B HACTOSIIECE BPEMSI SIBJIICTCS 03¢0 3aiiCaH, HAMMCEHEE MPOIYKTHUBHBIM — 03¢po bankar.

Jis cpeaHux 03¢p MECTHOTO 3HAYUCHHSI MCIOIB30BAHBI TEKYINAS MPOMBICIOBAS PHIOOMPOTYKTHB-
HOCTh (OOINuUil HOMyCTHMBIH YJIOB B KI/IUIOWAAh B ra) H HOTCHUHUAIBHAS PHIOOMPOAYKTHBHOCTE IPH
CO3JaHHUU 03CPHO-TOBAPHBIX XO3SMHCTB (IMPOAYKIMS LICHHBIX BUIOB PHIO B KI/ILIOIAAb B Ta).

HcxoaHoe GHOTOrHYSCKOS pa3HOOOpa3ne 03¢P B HACTOSINES BPEMSI KOPSHHBIM 00Pa3oM U3MCHCHO, H
TeKyIIee OHOPa3HOOOpaA3Ue SBICTCS COCTABJIOMICH ABYX (DAKTOPOB — MCXOAHOTO OHOPA3HOOOpa3us U
KOJIMYCCTBA BCEJACHHBIX B MPOLIECCE MACIITAOHBIX AKKITMMATH3AUOHHBIX PA0OT BUAOB PHIO.

OueHka ruAPOOHOSOTHYSCKOTO PECYPCHOrO MOTCHIMANA MO MapaMeTpaM OHOMPOAYKTUBHOCTH H
OHopasHOOOpa3us MO3BOIUIA ONPEICIUTh MAPaMETPhl OUOTPOTY KTHBHOCTH KPYIHBIX U CPSAHHUX PhIOO-
IMPOMBICJIOBBIX 03€P, MOTCHIHAIBHYIO PHIOOMPOIYKTHBHOCTE 03CP MECTHOTO 3HAUCHHS MPH CO3JAHHH
O3CPHO-TOBAPHBIX XO3SMUCTB, OLCHUTh WXTHONOTHYCCKYIO OHOMPOAYKTUBHOCTh W OHOpa3zHOOOpasue.
Paccumransl Ayt KPYIHBIX MOHHUTOPHHIOBBIX 03¢P (MEKIYHAPOIHOTO U PECIyOIMKAHCKOTO 3HAYCHUN)
obmiee konmuyectBo BUAOB u uHACKC llleHHOHA-YHBepa (B KaueCTBE JOAH KAKAOTO BHAA PHIO HCIONb-
30BaHA MX YUCICHHOCTD 1O COCTOsiHUIO Ha 2016 rox).

Jns OLCHKH TYPHUCTCKO-PEKPCAIMOHHBIX PECYPCOB KIMMATHUCCKUX ycnoBui o3¢p Kazaxcrana
BBIAC/ICHBI TPU HHTEPBAIA TCMIICPATYP, COMNIACHO KOTOPHIM MOKHO ONMPEACIUTh KOM(BOPTHOCTh YCIOBHI
JUTSL PA3BUTHSI TOT'O WJIM WHOTO BHIA TYPHUCTCKOH AesTebHOCTH. [IpomomKUTEIBHOCTE EPHOI0B ¢ KOM-
(OPTHRIMU HANIA30HAMH TIO3BOJIICT WACHTU(HUIIUPOBATh MCPCICKTUBHBIC BHIB TypuU3Ma BOMH3H
00OBCKTOB TYPUHTEPECA, a ACTATBHBIC AUAPAMMBI — BBIACIUTh 00/Ice OJArOMpPUsATHBIC MECSLBI B 3aBUCH-
MOCTH OT BHAA TYPUCTCKOH JCATCIBHOCTH W COPHUCHTUPOBATHCSA MPH MOJTOCPOYHOM IUIAHUPOBAHUH
nytemecTBus. Takoro poaa AaHHBIC JArOT BO3MOXKHOCTH CACIATh BBHIBOABI O TOM, KaKOH BHI TYpPH3Ma
HCOOXOUMO Pa3BUBATh HA HUCCICAYCMOU TeppuTopun. KOMIICKCHAS OLEHKA KIMMaTa MO3BOSICT 00JIee
TOYHO M YETKO OMPEACIUTD OIArOMPHUSTHBIA MICPUO.

Peruvonanbubie 0COGCHHOCTH MO3BONSIOT AuddepeHIupoBaTh Tepputoprio Kazaxcrana mo crencHu
PEKPEALMOHHO-3CTCTHUCCKON MNPUBICKATeAbHOCTH. OOLIMMH TEPPUTOPHATBHBIMUA 3aKOHOMEPHOCTAMU
BOCHPHSITHS XAPAKTCPUCTHK JaHAIA(PTOB SBISIOTCS WX HM3MCHCHHS B COOTBETCTBHH C IIHPOTHO-
30HABHBIMH U IPOBUHIMATBHBIMHU MPH3HAKAMHU.

B yciaoBusx oTcyTcTBHsI HAOMIOACHHUHA 3a YPOBHEM BOJBI 3¢PKaia 03€P, MHOTOJICTHUX WA TICPHO-
JUYCCKUX HCCICA0BATCIBCKUX padot mo Oomee ueM 99 % ozep pecnyOnuku pa3paboTaHa METOIUKA
OTPEACICHHUS CPSAHECTOJOBBIX 3HAUCHUH IUIOINATH 3¢PKaNa 03¢p, OCHOBAHHAS HA UCIOIB30BAHUU HA0O-
POB JaHHBIX MIOOATBHBIX UCCICAOBAHHIA MOBSPXHOCTHBIX BOJ. QHA MO3BOINIA MOIYYHUTh PE3YIBTATHI AJIS
MOHHTOpHHTA Beex o3ep Kasaxcrana mromazasio seprama Gomee 1 kv’ ¢ 1984 mo 2015 rox. Bepuduxarms
MOJIYYCHHBIX JAHHBIX C JAHHBIMH MOHHTOPHUHTOBBIX 03€]P MOKAa3aja AOMYCTUMYH) OMUOKY U 000CHOBAIA
MPUMCHCHHE HCIIOIB30BAHHBIX METOAOB MOTYYCHUS AAHHBIX IS MOHUTOPHHIA M OLCHKH MEKrOJ0BOH
M3MCHYMBOCTH IUIOIIAACH 3¢pkaga o3ep. IlomyucHHBIC MOHHTOPHUHIOBBIC JAHHBIC 1O O3CPaM CBBIIIC
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10 kM2 (no cocTosHMi0 Ha 2015 r.) 6biAM MCNOMAb30BaHbl AN OLEHKW BOAHO-PECYPCHOro noTeHumana
03epHoro qoHga KaszaxcraHa.

AHann3 MOHUTOPWHIa JaHHbLIX MO NAOWAAN 3epKana 03ep nokasan, yYto o3epa KaszaxcrtaHa MMeroT
BbICOKYIO CTeMNeHb M3MEHUMBOCTU, YTO He MO3BOMSET YETKO MPOBECTU rpafaluio 03ep Mo niaowanm 3ep-
Kana. Pe3ynbTaTbl CBUAETENbCTBYIOT O TOM, YTO noyutv y 50 % 03ep MOXET CYLLEeCTBEHHO MEHATLCA
nnowasb 3epkana.

Co3faHHan 6a3a flaHHbIX COAEePXUT MacCuB MHQOPMaLMy No o3epam pecny61uku, B TOM Yucne AaH-
Hble Mo JMHaMUKe 03ep, MoKasaTe/igiM BOLHO-PECYPCHOM0 NoTeHUMana, ruapoxXMMmUUYecKoMy U TOKCUKOO-
TMYECKOMY COCTOSIHWIO, TMAPOGUONIOTUYECKOMY U TYPUCTCKO-PEKpeaLMOHHOMY MNOTeHLMany 03epHOro
thoHpa.

CocTtaBneHbl TeMaTUUeCKMe KapTbl, XapakTepusytoLline oco6eHHOCTW TEpPPUTOPUATIBHOIO pacnpeje-
NeHns (haKTOPOB, OMPeSENsoLMX NPUPOLAHO-PECYPCHBIA NOTeHLMan 03ep.

PyHLaMeHTa/lbHOE 3HAYeHWe pe3ynbTaToB Hay4HO-MCCNefoBaTeNbCKMX paboT 3akniouyaeTcs B
BbIpaboTKe NPUHLMNNANLHBIX NOAXOA0B, TEOPETUYECKUX KOHUENUUiA U MeTOL0M0rMM Hay4yHOro no3sHa-
HUA MEeXaHW3MOB B3aUMOAENCTBMA MpUpPoabl M 06LWecTBa C YYEeTOM pPervoHaNibHbIX OCOGEHHOCTEN
KasaxcTaHa B YC/10BMSAX COBPEMEHHbIX FN06aNbHbIX U3MEHEHMWIA.

Pe3ynbTaTbl Hay4HbIX UCCNeLOBaHWUA MCNONb30BaHbl MUHUCTEPCTBOM BHYTPeHHUX fAen PK, MuHu-
CTepCTBOM WHOCTpaHHbIX gen PK, Komutetom no BogHbIM pecypcam MCX PK npu pa3paboTke mex-
rocyfapcTBeHHbIX cornaweHnini PK ¢ KHP no TpaHCrpaHU4YHbIM BOAHbLIM pecypcam; npu paspaboTke
"ocynapCTBEHHOM NMporpaMMbl MO yrNpaBieHWUo BOAHbIMU pecypcami PK.

Pe3ynbTaTbl UCCef0BaHW PEKOMEHLYETCA MPUMEHATL /15 COBEPLUEHCTBOBAHUA pPecny6/IMKaHCKOo
HOPMaTUBHO-METOLMNYECKOW M MH(OPMAaLNOHHO-aHAIMTUYECKONR, KapTorpaguyeckoli 6as3bl paluoHab-
HOro NPMPOLOMO/b30BaHUA, B TOM YKC/e NPU pa3paboTKe CXeM 3eM/eyCTPOCTBA U 3eM/1eN0/b30BaHNS;
pa3paboTKe NPMPOAOOXPaHHbLIX MepONpPUATUIA; pa3paboTKe cxem obecneyeHms 6e30MacHOCTM XM3Heaes -
TENIbHOCTWU HaceNeHus paiioHax, MOABEPXEHHbIX OMaCHbIM CTUXWAHLIM MPUPOAHLIM U TeXHOreHHbIM
ABNEHNsAM; pa3paboTke 6acCeMHOBbLIX CXEM KOMMIEKCHOro MCMNO/b30BaHWUSA WU OXPaHbl BOAHBLIX PeCYpCoB;
060CHOBaHMK NporpaMM 1 MPOEKTOB BOAOYCTPOMCTBA 3KONOrMUYECKN AeCTabunM3npoBaHHbIX PErMOHOB;
060CHOBaHUM PEXMMOB XO3SMCTBEHHOWN AeATENbHOCTM Ha BOAHbIX 06bEKTax 0c060ro rocygapcTBeHHOro
3HaYeHus.

Bknaf 6100>KeTHbIX NPOrpaMmM 1 NPOEKTOB B fOMITOCPOYHOE IKOHOMUYECKOE U COLMANbHOE pa3BuTue
KasaxcTaHa BblpaXaeTcs B MOBbILEHWM YPOBHS 3KOMOrMYECKOM M BOAHON 6€30MacHOCTUM U 3KOHO-
MUYECKOI 3(hheKTUBHOCTMN NCMOb30BaHNS NPUPOLHO-PECYPCHOMO NOTeHLMana pecnybinkn B yCnoBusx
PbIHOYHbLIX OTHOLLEHWIA, CHKEHMN MaTepMabHOro yulep6a v NpejoTBPaLLeHUN YeT0BEYECKUX XKEPTB Ha
TeppUTOPUAX, MOLBEPXKEHHbIX BO3AEACTBUIO OMACHbIX NPUPOAHbIX ABAEHUA.

dyHaamMeHTaNbHbIE pPe3ynbTarbl M3YYeHWs MO MporpamMmme MOJSIOXKEHbI B OCHOBY BbIMOSIHEHHbIX
WHCTUTYTOM MO X03SCTBEHHLIM AOr0BOPaM Hay4HO-NPUKAAAHbLIX UCCef0BaHUIA.

CBMAETENbCTBOM BbICOKOrO Hay4HO-TEXHWYECKOrO YPOBHSA MPOBEAEHHbLIX UCCNef0BaHUA fBaseTcs
aKTMBHOE Y4acTue B BbIMOJIHEHUN MEXAYHAPOLHbIX MPOEKTOB, a TAKXe LUMPOKOe NpefcTaB/ieHne pesyib-
TaTOB UCCNeLOBaHWU Ha MHOMUX MEXAYHapOaHbIX KOH(epeHUMax. 3a OTHETHBIN Nepuog UCNOAHUTENAMU
nporpaMm rpejcTaBfieHo 34 [oKNaja Ha MeXAYyHapoLHbIX KOH(epeHUnsax, B TOM uncne 26 [OKNaj0B B
CTpaHax 3apy6exbsi 1 8 0KNa0B Ha KOH(hepeHLMAX B pecny6mke.

B 2017 r. cOTpygHUKaMu MHCTUTYTa 0ny6anKoBaHbl 94 paboTbl, B TOM Yncie 14 B cTpaHaXx AasibHero
3apybexbs, 5 B cTpaHax 6AMmKHero 3apybexbs ¢ UMMNaKT-PakTopoMm; 24 B pecny6/anKaHCKUX U3LaHUsX;
nsgaHo 12 moHorpadmwia.
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Cobone3noanue corpyanuxkam Uucruryra reorpaguun PK

CoobmecTBo vueHeIX u cnenuannctoB Poccuiickoit deaepaunn — wccnexoBareiaci NPUPOIHBIX
MPOLIECCOB HA 3emiie — riuyOOKO OnMeuaacHo yxomom u3 kusznu 8 aekabps 2017 roma Esrenus Huko-
nacBnua BunecoBa — omHOro M3 crapeHmuX W BeAYIIUX INIALHMOI0roB u reorpados PecnyOmukn Ka-
3axctald u crpad CHI', noktopa reorpadmueckux Hayk, npogdeccopa kadeapel reorpaduu, 3eMIeyCTpoi-
ctBa U kagactpa Kazaxckoro HamoHaIEHOTO YHUBEpCUTETA UM. anb-Dapabu.

Cranosnenue E. H. Bunecoa kak rismuonora u reorpaga Haganocs ¢ 1957 r. ¢ yyacTus B Hay4IHBIX
MPOCKTAX, CTALMOHAPHBIX M SKCHeIUUHOHHBIX pabotax Cekxrtopa (HpiHe — MHCcTHTyTa) reorpaduu
Axanemun Hayk Kazaxckoit CCP. bonbmiyto pons B mpodeccuonaipaom pocte E. H. Buiecosa ceirpanu
TBOPYCCKUEC KOHTAKTHI ¢ TAKMMH BhLAAROIMUMHCH yueHbIMH, Kak akaaemuk AH KazCCP H. H. Ilameros,
akagemuku PAH C. B. Kanecuuk, I'. A. Asciok, uien-kopp. PAH U. A. 3otuxos, npod. A. H. Kpenke u
MHOTMMH Jpyrumu cnenuanuctamMu. B Cekrope reorpaduu passepHYIHCh IOIHPOKHE HCCICAOBAHUS
JCOHUKOB CHadana mo mporpamvaM MexayHapogHoro reodusmdeckoro roga (MIT, 1957-1959 rr.),
3areM MesxxayHapoaHoro ruaposorudeckoro aecstuietuss (MI'J]) u uHTEpHALMOHATIBHOW MPOrpamMme
n3yucHus konedanuii negaukos. E. H. BunecoB akTHBHO BKITIOUHMIICS B MPOLIECC HCCICAOBAHMHN, H3Yy4al
0COOCHHOCTH AHMArcHE3a CHEXKHOTO MOKPOBA, TEMIICPATYPHBIH PEKHUM JICAHUKOBBIX TOonM. B maru 3ano-
JKCHHBIX Ha JeAHUKE TVIOKCY CKBaXKHHAX B 3aWIHHCKOM Anatay, 0JHA U3 KOTOPBIX Ha rayOuHe 53 M 10-
CTHIJIA JOHHOW MOPEHEHI, B TCUCHHE TPEX JeT ObLIO mpom3BeAcHO Oonee 85 ThICAY M3MEPCHHUH Temrie-
patypel 1bAa HA PAa3HBIX TIYOHHAX, YTO BABOEC MPEBBICHUIIO YHCIO AaHATOTHYHBIX U3MEPECHUH HA BCEX APY-
T'HX JCIHUKAX FOpHbIX U monsapHex paiioHos CCCP. B 1962 r. Bnepebic B MHPOBOH TNIALIHMOTOTHICCKOH
npaktuke E. H. Bunecos ¢ xomneramu ocymecTsuin OYpPEHHE M TEPMO3OHAMPOBAHUE TbAA A0 TTTYOHHEI
10 M Ha cambIX BBICOKHMX BepInuHAx 3awiuiickoro Amaray, Brirouas nuk Tamrap (4978 m). Tpu toma
JAHHBIX O TEMIICPATYPE B TOIIIC JTbAA BOULTH B aHHATE MIT.

Hrorom rmsmmosoruueckux uccaeaosanuii E. H. BuiecoBa cramum kanmrangpHas MoHoOrpadus
«Onenenenune 3aunuiickoro Amaray» (M., Hayka, 1969, coemectro ¢ H. H. Tlaneroseim, K. I'. Makape-
BHYEM H Jp.), a Takke 3amumieHHas uM B 1969 r. B Uucturyre reorpaduu AH CCCP B Mockse kaHmu-
jgarckas puccepranus « Termoolt pexxuM neaHukoB 3ammuiickoro Anaray». Kpome toro, um Obio mon-
FOTOBJICHO M omyOnukoBaHO cemb uactedl «Karamora nemunkoB CCCP», oxBaTeiBaroIux BCE TOPHO-
neaHuKoBeIe Oaccelinbl PecyOmnkn Kazaxcran — ot Anras u Caypa o 3anagHoro Tsaub-Llans.

B 90-¢ roxer m mo3gace E. H. BunecoB cocraBunm u peammu3oBail UCCICIOBATCIBCKYIO MPOTPaMMYy
«AspodoToTonorpadpuyueckiii MOHUTOPHHT TOPHBIX JCIHHKOB M peakius oneacHeHms KaszaxcraHa Ha
HM3MCHCHUS KauMaray, 3amurun B 1997 r. B Uacturyte reorpadun MOH Pecnybnuku Kazaxcran mox-
TOPCKYIO JUCCEPTALMIO «DBOTIOLMS BHYTPHKOHTHHCHTATBHON JIC JTHUKOBOW cHcTeMbI B XX Beke (Ha npu-
MEpe CEBEPHOrO CKjaoHa 3awinuiickoro Ajaray)», omyOaukoBan coBmectHo ¢ B. H. VBapossiM mMoHO-
rpaduio «IBOJIOLHUSI COBPEMEHHOTO OJICACHEHUS Jamnuickoro Anaray B XX Beke». B 2013 r. Beimuia B
ceer pabora Eremms Huxonaeceuua «Onemenenne JDKyHrapckoro Amnartay: MNpoLIIOe, HACTOSIIEE,
Oyayuee», a B 2016 r. — monorpadus «JlurHamuka u COBpEeMEHHOE cocTosiHUe ojieacHeHus rop Kazax-
CTaHaY.

E. H. Buiccor yuacTBoBanI ¢ IOKIAAAMH HA MHOTHX ACCATKAX MCKIYHAPOIHBIX KOHTPECCOB, BCC-
COFO3HBIX M PECITyONHKAHCKUX CHMITO3HYMOB, KOH(pepeHImH 1 ceMuHapoB. OH aBTop okono 500 HayuHbIX
U METOAMYCCKHX TPVAOB, B TOM urciec 40 KHHT W Opowntop, ONMyOJMKOBAHHBIX B PAa3HBIX H3JAHUAX
PecnyGauku Kazaxcran, OmvkHero U gaigpHero 3apyoexss, cepun kapt B Atmace Kasaxckoit CCP (M.,
1982), Atnace cHexHO-memoBbIX pecypcoB Mupa (M., 1997), HammonameHoM artmace PecnyOmmku
Kazaxcran (2006), MHOKECTBA HAYYHO-IONYIAPHBIX CTATCH B IeprHoANYecKol neuatu. O0muii o0beM ero
Hay4JHOH nipoaykunu npesbrmaeT 8000 cTpanm.
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EBreHuin HnukonaeBny HarpaxjeH HarpyaHbiM 3Hakom «Insumonorus CCCP», meaanbto «BeTepaH
Tpyaa», obuneitHbiMM MegansiMmn K 65-netuto n 70-netuto Mobegbl B Benukoid OTeUeCTBEHHOW BOIiHE,
tobuneintHon mepansto K 80-netuo KasHY u HarpygHbiM 3HakoM «[1o4eTHbI paboTHUK 06pa3oBaHUs
Pecny6nukn KasaxcTaH» v gp. Ero mmeHeM HasBaHbl nefHMK B Kuprusckom xpebrte (6acceitH p. Ana-
MeanH) 1 ropa Ha KOxxHOM Ypane B UensiouHCKoi 06nacTu.

MHoronetHne Tpyabl EBreHna Hukonaesnuya BunecoBa Mo opraHusaunn U nposefeHUto cTaluo-
HapHbIX N 3KCNELULNOHHBIX TNALMOMNOrMUYECKNX UCCNEef0BaHNI, HAYYHOMY 0606LLEHMIO 1 NyBAnKaLam
NX pe3ynbTaToB HECOMHEHHO BHEC/N OCHOBOMONAratoLMin BKNag B co3faHve HoHAa rALM0onornyeckmnx um
reorpaguueckmnx sHaHuii Pecny6nuku KasaxcTtaH v 6yfyT BCerfa cny>Xutb 4OCTONHLIM ANA NoApaKaHus
NpUMepoOM A5 COBPEMEHHOIO M 6yAYLLUMX NMOKONEHUI nccnefoBaTenein npupoabl.

KoTnskos B. M.,
npesngeHT MNALMONOrMYeCcKOn accoymaynm,
akagemuk PAH
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MPABWIA ANA ABTOPOB

B ypHane ny6auKyloTCcA cTaTbi, MOCBSALEHHbIE NPO6JEMHbIM BONPOCaM reorpaMyeckoil Hayku u reoako-
oMK, a TaKXe HayyHble COO6LWEeHNA TEeOpeTMYECKOro, METOAMYECKOro, 3KCMepuMMEeHTalbHOro W NpuKNagHoro
XapakTepa, TemaTuyeckme 0630pbl, KPUTUYECKME CTATbU U pPeLleH3nn, B TOM YMUCNe B BUAe NUCEM B pejakuumio, 6uob-
nuorpaduyeckme CBOAKN, XPOHUKA HAYYHOW XXM3HU. TeKCTbl CTaTeil n Apyrux matepuanos MOryT nNpeaocTaBnATbCs
Ha Ka3axCKOM, PYyCCKOM WAW aHrMIACKOM f3blKaxX. Pefakuusa nNpuHUMaeT mMaTepuanbl B 3/IEKTPOHHOM BUfe,
HabpaHHble B TeKCTOBOM pefaktope Microsoft Word, B CONpoOBOXAEHUN WMAEHTUYHON GymaxkHOl Bepcuu. lMons:
BEPXHEe M HMXHee - 2,4 cM, nNpaBoe u neBoe - 2,2 cM. TekcT (wpndT «Times New Roman») faetcs B 04HY KOOHKY
yepe3 MEXCTPOYHbIA WHTepBan 1,0 M [ANa Hero ycTaHaBnWBaeTCA aBTOMaTWyeckuil nepeHoc. CTpaHuLbl
HymepytoTca. MaTepuan cTaTbW - TeKCT, BK/AKOYAA aHHOTALWM Ha Ka3axCKOM, PYCCKOM W aHrMACKOM A3blKax,
PUCYHKU, Tabnnubl, CANCOK NUTepaTypbl, oQopMasloTCca 0gHUM aiinom. O6beM CTaTbu CO BCEMU CTPYKTYPHbIMU
anemMeHTaMu He fo/mKeH npesbiwatb 50 000 3HakoB ¢ npobenamu (go 12 cTp.), Apyrux matepuanos - 20 000 3HaKoB
c npo6enamm (go 4 cTp.).

Pykonucu cTtateii odopmnsioTcs cnegytoowmm obpasom: YK (BblpaBHMBaHWe TeKCTa «neBblli  Kpain»,
Kernb 10); yepes ofWH WHTepBan - Has3BaHWe CTaTbW 6e3 nepeHoca (BbipaBHMBaHME TEKCTa «MO LEeHTPY», Hauep-
TaHWe «MONYXWUPHbIA», PerucTp «BCe MPOMUCHbIE», KerNb 14); yepes3 04MH UHTepBan UHULMANbLI U HaMUann BCex
aBTOPOB 4Yepe3 3anATyk (BblpaBHMBAHWE TEKCTa «MNO LEHTPY», HaYepTaHue «MONY>XWUPHbIA», PEFUCTP «Ha4YMHaTb C
MPOMUCHbLIX», Kerfb 11; ecniv aBTOPOB HECKONbKO, MOC/E (DaMUINU KaXKOro yKasbiBaeTCcsa HafCTPOUHLIM UHAEKCOM
nopsLKOBbIA HOMep apabckoi unpoii); Yepes 04MH MHTEpPBaN - y4YeHOe 3BaHWe M CTeNeHb aBTopa, AO/MKHOCTb, B
CKOobKax - MO/MIHOe Ha3BaHWe OpraHu3auumn, B KOTOPOW OH paboTaeT (BblpaBHMWBaHWE TEKCTa «MNO LEHTPY», Kernb 10;
€C/i aBTOPOB HECKO/IbKO, CBeAeHUS JalTCA 0 KaXAOM M3 HUX OTAENbHON CTPOKON Yepe3 OfMHApPHbIA WHTepBan, a
HayMHaeTCca Kaxpjad CTpoKa C HaACTPOYHOro MHAEKca NOpsAAKOBOro HOMepa nocne amunany aBTopa); Yepes OfuH
NHTepBan 5-7 KMOYEBLIX CNOB (HaunHaTh ab3al cneaylowum obpasom: «TYWiH cesgep: ..», «Keywords: ..»,
«Knoyesble €n0Ba: ...»), COPTUPOBAaHHLIX NO anaBWTy, HAa TOM f3blke, Ha KOTOPOM HanWcaH OCHOBHOWM TeKCT
pykonucu (ab3ay «0,75 cM», BbipaBHMBaHWe TEKCTa «MO LUMPUHE», PEFUCTP «BCE CTPOYHbIE», Kernb 10); yepe3 0guH
WUHTepBan - aHHoTauus u3 5-10 npeanoxeHuin, obvemom po 1200 3HakoB c npobenamu (HauymMHaTb ab3al
cnefyowmm obpasom: «AHHOTauua. ... (Kas. 93.)», «AHHOTauma. ... (pycc. A3.)», «Abstract. ... (aHr/. A3.)») Ha TOM
A3blKE, Ha KOTOPOM HanmucaH OCHOBHOW TeKCT pykonucu (a63ay «0,75 cM», BblpaBHUBaHWE TEKCTa «NO LUVPUHEY,
perncTp «BCe CTPOYHbIe», Kernb 10).

OCHOBHOI TeKCT pa3buBaeTcs Ha CTPYKTYpHble 3/1IEMEHTbI: BBeAeHWe, MOCTaHOBKa Mpo6/iemMbl, MeToAMKa
nccnefoBaHuii, ICTOYHUKMN AaHHbIX, pe3ynbTaTbl UCCNef0BaHWIA, 06CYXAeHNe pe3ynbTaToB, 3aknueHune (BbIBOAbI),
MCTOYHWUK (DMHAHCMPOBaHMS MccnefoBaHWin (MpU HeOoBX0AUMMOCTU), CAMCOK NuTepaTypbl. lNeped CAMCKOM nuTe-
paTypbl MOXeT noMewiatbcs 61aroflapHoCTb NMLAM WM OpraHusauusM, OKasaslW WM MoMolb. He oblwenpuHATbie
abbpesmaTtypbl [O/MKHbI pacliMgpoBbIBAaTLCA B TEKCTe NpW MepBoM YynoMuHaHuu. [MapameTpbl Tekcta: ab63aly,
«0,75 cM», BblpaBHUBaHWE «NO LUMPUHE», PETUCTP «KAK B NPEeAOXKEeHNAX», Kernb 11.

Mop 3aronoskoM «JIMTEPATYPA» npuBOAUTCA CMMUCOK UCTOYHWKOB, Ha KOTOPble €CTb CCbIIKW B TEKCTe.
NuTepatypa NnpuBoAUTCA B andaBUTHOM MOPAAKE: CHayana Ha PYCCKOM A3bIKe, 3aTeM Ha Ka3axCKOM W MHOCTpaHHas
(ab3ay, «0,75 cM», BbIpaBHMBaHWE «MO LUUPUHE», PETUCTP «KakK B MPEeAsoXeHUsAxX», Kernb 9). B TekcTe cCbINKM Ha
HOMepa CMKcKa JalTcs B KBaApaTHbIX CKOGKax. 3annch Kaxow 6mbnmorpaduyeckoii CCblIKM B CIMCKE HauMHaeTcs
C ee nopsgkoBoro Homepa B TekcTe: «[1] MeTposa C.H. HayuHo-uccnegoBatensckaa AeATeNIbHOCTb ...»). CNMcokK
nutepatypbl oopmndaetrca no FOCT 7.1-2003 u TwartenbHO BbliBEpPsAeTCA aBTOPOM. YUepe3 OAWH WHTepBan nog
3aronoskom «<REFERENCES» gaeTca nepesof CNuUCKa MTepaTypbl Ha aHTMUIACKWIA A3bIK, CIN CTaTbA Ha PYCCKOM
WM Ka3axCKoOM A3blKax, Uau nog 3aronoBkom «JIMTEPATYPA» - Ha pYCCKMIl A3blK, €CAU CTaTbA HA aHTINACKOM
A3blKe.

[anee cnepytoT pestome. [4na cTaTbu, NPefoCTaBAeHHOM Ha Ka3axCKOM si3bike, TPebylTCA PYCCKUIA U aHr-
NWIACKUIA NepeBOAbl; HA PYCCKOM si3blKe - TPeOYHTCA Ka3axCKWiA U aHTTMIACKUIA MepeBOAbl; HA aHTNIACKOM 3blKe -
TpebyroTCA Ka3axCKuii n pycckuin nepesofbl. [n15 aBTOPOB 13 3apy6eXKba pe3toMe Ha Ka3axXCKuii A3blK MepeBojuTCS B
pefakuuyM B COOTBETCTBUM C NPefOCTaBNEHHbIMU HA PYCCKOM W aHTIMIACKOM fA3blkax. CTPYKTypa [BYA3bIYHbIX
pestoMe: HasBaHWe CTaTbM; WHULUMANbl U PamMuinm BCeX aBTOPOB 4epe3 3anATyio (mocne (amuamm Kaxgoro
yKa3blBaeTCA HafCTPOUYHLIM MHAEKCOM NOPSALKOBbLIA HOMepP apabckoil LuMdpoii); y4eHOe 3BaHME M CTemneHb aBTopa,
[LOMKHOCTb, B CKOOKax - MNONMHOE Ha3BaHWe OpraHuW3auun, B KOTOpOW OH paboTaeT (ecin aBTOPOB HECKO/bKO,
CBeAeHUA Jal0TCA OTAENbHOW CTPOKON Yepe3 OfMHAPHbIA MHTepBa, a HauMHaeTCs Kaxjas CTPOKa C HaACTPOUYHOro
MHAeKca NopsafaKoBOro Homepa nocne amMuaum aBTopa); K/4YeBble CN0Ba, NPUBEAEHHbIE B Hayane cTaTbu (Hayun-
HaTb ab3all cnegytowum obpasom: «TYWiH cesgep: ..», «Keywords: ...», «K/n04eBble CNOBA: ...»); aHHOTaLWA, Npu-
BefleHHass B Havane cTaTbu (HaumHaTb ab3ay cnegyrowum o6pasom: «AHHOTauusa. ... (Kas. 93.)», «AHHOTa-
umd. ... (pycc. 3.)», «Abstract. ... (aHrn. 93.)»).
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Tabmuusr HabuparotTcs B popmate Microsoft Word (ue Microsoft Excel), kerms 9. B crarbe JaroTca CCBUTKH HA
BCE TAOJHMIIBI CIEAYIOMMM 00Pa30OM: B TEKCTE — ... B COOTBETCTBHH C TAONHICH 1 ...»; B KOHIE NMPEAIOKCHII —
«... (tabmuua 1)». Pacmonarare WX CICOyCT Cpa3y MOCIAC YIOMHHAHHA B TEKCTC WIM HA CICAYIOIICH CTpaHHIE.
Hazpanwe TabmmIbl JOJDKHO OTPAXKATh €€ CONEPKAHMUE, ObITh TOUHBIM, KpaTkuM. Hanpumep, «Tadmmma 1 — Cpenauit
MHOTONETHHH pacxom p. Kaibeik, M/c». PasMemars ero cuemyeT Haa Tabmmmed, Oe3 ab3aIHOTO OTCTYTA
(BBIPABHHBAHHC TCKCTA MO LCHTPY», Kermb 9). He momyckaeTcs mepeHOC 4acTH TAaOMMIBI HA CACAYIOIIYEO CTpa-
Huny. bonpmme Tabmammpl JOMyCKAeTCsl pa3MeInaTh HA BCIO CTPAHHUIYY C OpUCHTANHWCH «anpOomHAS». TaOmumpl u
rpadbl B HUX JTOJDKHBI HIMETh 3aTOJIOBKH, COKPALICHUS CJIOB HE JOIYCKAOTCA. [IOBTOPSIFOIMICS B Pa3HBIX CTPOKAX
rpadsl TAOIHIBI TEKCT M3 OJHOTO CJIOBA IOCHE MEPBOTO HAIMCAHWS JOMYCTHMO 3aMCHATh KaBbMKAMHU. Ecim OH
COCTOMT U3 JIBYX M O0JICE CIIOB, TO IIPH MEPBOM IIOBTOPEHHUH €TO 3aMEHSIOT CJIOBAMH «TO KE», 4 1AJICC — KABBIMKAMH.
CTaBHTh KABBIMKH BMECTO TOBTOPAIOIIUXCA I.[I/I(I)p, MAapoOK, 3HAKOB, MATCMATHYCCKUX W XHUMHUICCKHX CHMBOJIOB HC
Jomyckaercst. Ecim naHHbIC B KaKOKH-THOO CTPOKE TAOIHIIBI HE IIPUBOAT, TO B HEH CTABAT MPOUEPK.

PucyHkn mopKHBI OBITH MPESHMYIICCTBCHHO YCPHO-OCTBIC, a WX 00IMee KOMHYICCTBO HE MPeBbIIAaTh 5. OHH
JOIGKHBI OBITH BBIUEPUCHBI 3JCKTPOHHBIM 00Pa30M M HE MEPErpy’keHbI MUIMHEH mH(popMmaumeii. B cratse Ha Bce
PUCYHKH OOJLKHBI OBITh JaHbl CCBIIIKH CJICAYHOIIUM 06p330MZ B TCKCTC — «... B COOTBECTCTBHH C PHCYHKOM 1 .2, B
KOHIE MPEUIOXKEHIS — ... (pPHCYHOK 1)». PHCYHKH pacmonararoT HEMOCPEACTBCHHO IOCJE TEKCTa, B KOTOPOM OHH
YOOMHUHAKTCA BIOCPBBIC, UJIX HA CIICOY IOH.[GI\/'I CTPAHHIIC. Bee HAOAMUCH HA PUCYHKAX AJOJDKHBI XOPOIIO YHATATHCA, IO
BO3MOKHOCTH HX CJACAYCT 3aMCHATH OYKBAMH HITH THU(PpaMH, a HCOOXOAMMBIC MOSCHCHHS JABATH B TCKCTC WM B
TIOAPUCY HOYHBIX TOIIHCAX. B MOIpHCYHOYHOH MOAIICH HEOOXOIUMO YETKO OTACIUTH (HOBAsI CTPOKA) COOCTBEHHO
HA3BAHUC PHCYHKA OT OOBACHCHHHA K HeMY (3KCIUHMKANWA). [10IpHCYHOUHBIC MOAMHUCH JOJLKHBI COOTBCTCTBOBATH
TEKCTY (HO HE MOBTOPSTH €ro) u m3o0paxeHmwsM. Hampumep, «PucyHok 1 — Kapra minoTHocTH HaceneHus B Oaccei-
He p. XKaiibik, yenm. Ha 1 KM> (BBIPABHHBAHHE TEKCTA IO IEHTPY», Kerh 9). DoTorpauu JOKHEI GBITh YSTKHMH,
6e3 me(exroB. Bece pHCYHKHM Takke NMPEAOCTABILIOT OTACIbHBIME (paimamu: Uil PacTPOBBIX H300pPAKCHUH — B
¢opmare JPEG/TIFF/PSD, mna BektopHBIX — B coBMecTHMOM ¢ Corel Draw mmu Adobe I[llustrator. Paspermenue
PacTpOBBIX H300pakeHUH B OTTCHKAX ceporo  RGB ueerax momwxuo 6srTe 300 dpi, uépHO-0empix — 600 dpi. Peko-
MCHAYEMBIC pasMepsl: mupuHA 85, 120—170 MM, BICOTA — HE O0s1¢e 230 MM. [Ipn He0OXOMMMOCTH (DAMiIBI MOTYT
OBITH 3aapXUBUPOBAHBI, MPEATIOUTHTEILHO B (hopmarax ZIP wmu ARJ.

Maremarmieckue 0003HAUCHAA B (DOPMYIIBI Hy>KHO Habupars B Microsoft equation u pa3Memars B TEKCTC Ha
OTICIBHBIX CTPOKAX, HYMEPYs TOIBKO TE, HA KOTOPBIC E€CTh CCHUIKM B TEKCTEe. Pycckme m Tpeueckue OYKBHI B
(I)opMynaX H CTATBAX, a4 TAKKC MATCMATHYCCKHC CHMBOJbBI H XHMHYCCKHC JJICMCHTBI Ha6I/IpaIOTC}I TIPAMBIM
mpu(TOM, TATHHCKAC OYKBBI — KYPCHBOM.

K crarbe ciaeayer mpuaoKuTh: 1) COMPOBOAMTEIBLHOE MUCHMO; 2) PELEH3HIO HA 1 CTP.; 3) 3KCMEPTHOE 3aKIIO-
YeHHE 00 OTCYTCTBHH CEKPETHBIX CBECICHHI B IyOIMKAIUH, BHITAHHOC OPTaHU3ALUCH, B KOTOPOH BBIMOIHEHA pado-
Ta (B 0COOBIX CIy4asX BO3MOKHO COCTABICHHEC B PEJAKIMH IOCJIC BHYTPECHHETO PEUEH3MPOBAHIL), OIS HEpe-
3uaeHTOB PecnyOmukn KaszaxcraH 3KCIMEPTHOS 3aKIFOUCHHC HE TPEOYeTCH, 4) KpaTKoe 3aKIFOUCHHC Ta00paTopHu
(xadenpsl, oTACHA M AP.), TAC BHIIOTHCHA MPCACTABICHHAS K MyOmUKarmu padoTa; 5) CBSACHHSA 0 KKIOM aBTOPS:
®UO (MOAHOCTHIO), YUCHBIC CTCIICHD H 3BAHHUC, AODKHOCTh H MCCTO PA0O0THI, KOHTAKTHBEIC E-mail, Tenedonsr, (akc.

CraaHHbIC B peIaKIMIO MAaTEPHAJIbl aBTOPAM HE BO3BpamIaroTcs. He cooTBETCTBYOIIME TPEOOBAHUIM CTaThH HE
paccmarpuBaroTcs. Eciii cTaThsl OTKIOHEHA, PEAAKIHS COXPAHACT 3a COOOH MPaBo HE BECTH AWCKYCCHIO IO MOTHBAM
OTKJIOHCHHSL.

Bce marepuabl mpoxo AT BHYTPEHHEE W BHEIHEE PEUCH3MPOBAHKE. PeJaKIusI POCUT aBTOPOB OTMEYATh BCE
HW3MCHEHHS, BHCCCHHBIC B CTAThIO IOCJIC MCIPABJICHUS WM JOPAOOTKH TEKCTA IO 3aMCHAHMAM PELCH3CHTA (HAIPH-
Mep, nseroM). Ilpu paboTe Hax PYKONMHCHIO PEJAKLMS BIPABE €€ COKPATHTh. B ciyyae mepepaboTKH CTaThH IIO
Mpock0E PETAKIMOHHOM KOJUICTHH JKypHAlA JarOd IOCTYIUICHHS CYMTACTCAd JaTa MOJYUCHHS PpEIaKIHeH
OKOHYATCJIBHOT'O BAPHAHTA. 3a AOCTOBCPHOCTH NPUBCACHHBIX B CTATHC HAYIHBIX (I)aI(TOB TOJTHYK) OTBCTCTBCHHOCTD
HECET aBTOP (aBTOPBI B PABHOM MEpE, €CITU UX HECKOJIBKO).

Ajapec perakmun KypHajia «Bonpocsl reorpadun u reo3koJIOrHm;

Pecny6nmka Kazaxcran, 050010, r. Ammarsr, you. [Tymkuna / Kaban6ait 6arsipa, 67/99,
TOO «HHCTHTYT Teorpadum».

Temn.: +7(727)2918129 (mpuemnast); daxc: +7(727)2918102

E-mail: ingeo@mail kz u geography.geoecology@gmail.com

Caiir: http://www.ingeo.kz
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