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3EMEAbHbIM OBOPOT PECITYBAUKU KA3AXCTAH
B COBPEMEHHbIX YCAOBUAX

B cTatbe npearoKeHbl peKOMeHAALMK MO COBEPLLUEHCTBOBAHUIO SKOHOMMYECKOrO MeXaHu3ma pe-
F'YAMPOBAHMSI 3€MEAbHO-UMYLLECTBEHHbIX OTHOLIEHUI B CEAbCKOXO3$IMCTBEHHOM MPOM3BOACTBe Pec-
nybAnkmn KasaxctaH. PaspaboTaHbl NpeaAOXKeHWsl MO COBEPLUEHCTBOBAHUIO BHYTPUXO3SMCTBEHHbIX
3€MEeAbHO-MMYLLLECTBEHHBIX OTHOLLEHUI B CEAbCKOXO3S9MCTBEHHbIX NMPEANPUITUIX M KPECTbSIHCKUX XO-
391CTBaX, METOAMKM KOPPEKTMPOBKM 0Ga30BbIX CTABOK MAATbl 32 3EMAI0 HAa OCHOBE ydeTa NnpupocTa
3EMEeAbHOI PEHTbl, 3eMEAbHOIO HAAOrOOOAOXKEHMS, 3EMEABHOIO PbIHKA M CUCTEMbI YrpPaBAEHUS 3e-
MEAbHbIMU pecypcamm. YrayOGAeHbl METOAOAOTMYECKME aCMeKTbl MPOBAEM COBCTBEHHOCTM U apEHAHbBIX
OTHOLLUEHWI, PEryAMPOBAHWNS 3eMEAbHbIX OTHOLLEHWIA B CEAbXO3MPEANPUSITUSX U KPECTbAHCKMX XO35i-
cTBax, cdepe pasBUTUS 3eMEABHOIO PbiHKA MyTem MPUMeHeHMs MPaBOBbIX, SKOHOMUYECKMX, aAMM-
HUCTPATMBHbIX, OPraHM3aLLMOHHO-3KOHOMMYECKUX MHCTPYMeHTOB. OCBelleHbl MPOLECChl, CBSI3aHHble
C CMCTEMOW MAATHOCTM 3EMAENOAb30BaHMSl, OLLEHKOM 3eMAM, UCMIOAb30BaHNEM 3eMEeAbHbIX PecypcoB,
hopmrpoBaHreM 3eMEAbHOM PEHTbI 1 ee MPUPOCTA, 3eMEeAbHbIM HAAOTOM W apPEHAHOM MAATOM, PbIHKOM
3eMeAb, CUCTEMOW YrpaBAE€HUSI 3eMeAbHbiMM pecypcamu. Ocoboe BHMMaHUE YAEAEHO COBEPLLEHCT-
BOBaHMIO BHYTPUXO3SIMCTBEHHbIX 3€MEAbHO-MMYLLECTBEHHbIX OTHOLLUEHUI B CEAbXO3MPEATNPUSTUSIX U
KPECTbSIHCKMX X0391CTBax, 0OHOBAEHMIO 6a30BbIX CTABOK MAATE 3a 38MAIO HAa OCHOBE METOAMKM yueTa
MpUPOCTa 3eMEAbHOM PEHTbl, PEKOMEHAALMSM MO COBEPLUEHCTBOBAHMIO CUCTEMbI HAAOrOOHAOKe-
HWS, Pa3BUTUIO 3EMEABHOIO PbIHKA M CUCTEME YMNpPaBAEeHUs 3eMeAbHbIMU pecypcami. [loadepkmBaeT-
€S MpakTMyeckas 3HaUYMMOCTb peaAm3alms NMPeAAOXKEHWIA MO COBEPLLIEHCTBOBAHUIO CTABOK MAAThl 3a
3EMAIO, MPUMEHEHUSI eAMHON AAS BCEX (POPM XO3SMCTBOBAHUSI HAAOrOBOM 6a3bl, UYTO MO3BOAWUT pe-
F'YAMPOBAaTb AESITEeAbHOCTb PErMOHOB Ha OCHOBE B3BELUEHHON rOCYAQPCTBEHHOM MOAUTUKM, LLIEAEBOTO
MCMOAb30BaHME 3eMeAb, PAa3BUTUS 3EMEAbHOTO PbIHKA. PbIHOK 3€MeAbHbIX YYACTKOB CAY>XXMT MHAMKATO-
POM COCTOSIHMS COOTBETCTBYIOLLEN SKOHOMMUYECKOM CUCTEMbI, YCTOMUMBOCTU U 3(pheKTUBHOCTU MeXa-
HM3MOB ee (hYHKLIMOHMPOBaHUS. BaxkHenumm hakTopom pasBUTMS pbIHKA 3eMAM BbICTYMaeT HaAnuue
LUMPOKOrO CAOSI PeaAbHbIX COOCTBEHHMKOB, 3aMHTEPECOBAHHbIX B MPUOOPETEHMM 3EMEAbHBIX YUYACTKOB
B COOCTBEHHOCTb AAS 9EKTUBHOIO UX UCMOAb30BaHUs. DOPMUPOBaHME PbIHOYHOIO 060POTA 3EMAM
MMEET OrPOMHOE S3KOHOMUYECKOE 3HaueHue, Tak Kak obecrneumBaeT OTHOCUTEAbHO Aydllee pacrnpeAse-
AEHME M UCMOAb30BaHWe 3eMeAbHbIX PecypcoB. baaroaapsi ppIHOUHOMY 060POTY, 3eMEAbHbIE PECYPChbl
NepexXoAST B NMOAb30BaHME HaMbBOAEEe OrbITHbIX M KBAaAMDULMPOBAHHbBIX TOBAPOMPOM3BOAMTEAEN, CMO-
COBHbIX 06ecrneynTb MX PALMOHAABHOE UCMOAb30BAHME.

KAtoueBble cAOBa: 3eMEAbHO-MMYLLECTBEHHbIE OTHOLLIEHMS, 6a30Bble CTABKM MAATbI 32 3EMAIO, Pbl-
HOK 3eMeAbHbIX Y4aCcTKOB, 060POT 3EMAU.
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Land turnover of the Republic of Kazakhstan in modern conditions

The article offers recommendations for improving the economic mechanism for regulating land and
property relations in the agricultural production of the Republic of Kazakhstan. Developed proposals for
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the improvement of on-farm land and property relations in agricultural enterprises and farms, methods
for adjusting the basic rates of payment for land based on the increase in land rent, land taxation, the
land market and land management system. The methodological aspects of the problems of ownership
and rental relations, the regulation of land relations in agricultural enterprises and peasant farms, and the
development of the land market through the application of legal, economic, administrative, organiza-
tional and economic tools have been deepened. The processes associated with the system of payment
for land use, valuation of land, use of land resources, formation of land rent and its growth, land tax and
rent, land market, land management system are covered. The processes associated with the system of
payment for land use, valuation of land, use of land resources, formation of land rent and its growth,
land tax and rent, land market, land management system are covered. Particular attention is paid to im-
proving on-farm land and property relations in agricultural enterprises and peasant farms, updating base
rates for land based on the method of accounting for land rent growth, recommendations for improving
the tax system, developing the land market and land management system. The practical importance of
the implementation of proposals to improve land-based rates, the use of a single tax base for all forms of
economic management is emphasized, which will allow regulating the activities of the regions based on
a weighted state policy, targeted land use, and land market development. The land market serves as an
indicator of the state of the relevant economic system, stability and efficiency of the mechanisms of its
functioning. The most important factor in the development of the land market is the presence of a wide
stratum of real owners interested in acquiring land plots for their effective use. The formation of a market
turnover of land is of tremendous economic importance, since it provides a relatively better distribution
and use of land resources. Due to the market turnover, land resources are transferred to the use of the
most experienced and qualified producers who are able to ensure their rational use.
Key words: land and property relations, payment for land basic rates, land market, land turnover.
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Ka3akctaH Pecny6AnKacbIHbIH, XKep yyackeAepi 3amaHayM LL1apTTapAa

Makanasa KasakcraH Pecny6AMKACbIHBIH, aybiA LLIAPYALLbIAbIFbI OHAIPICIHAETT XKep >KOHe MYAIK
KATbIHACTapbiH PETTEYAIH 3KOHOMMKAABIK TETiriH >KETIAAIpY 6GOWbIHIIA YCbiHbIMAAD GepiAreH. Ar-
POBHEPKaCINTIK K8CIMOPbIHAAP MeH (hepMEPAIK LIapYyaLLbIAbIKTAPAA XXEPAET| KOHE MYAIKTIK LuapyaLlbl-
AbIKTA LIAPYALbIAbIKTbIK, KATbIHACTAPAbI XXETIAAIPY, KEPAi >KAaAAQYAbl, XXep CaAbIFblH, Xep HapblFblH
>KaHe >XepAi 6ackapy XKYMeCiH YAFarMTYAbIH HEri3iHAE >Kep yJackeAepiHe TOAEMHIH Heri3ri cTaBKaAapbIH
peTTey 8AiCTePiH XKeTiAAIPY OOMbIHLLIA YCbIHBICTAP 83iPAEHAI. IKOHOMMKAADIK, SKIMLLIAIK, YAbIMAACTbI-
PYLUBIABIK, )KOHE SKOHOMMKAABIK, KYPAaAAAPAbl KOAAAHY apKbIAbI MEHLLIK MeH >KaAAdy KaTbIHACTapbIHbIH,
arpoKypPbIAbIMAAPAQ >KBHE Llapya KOXaAbIKTapblHAQ >Kep KaTbIHACTApPbIH PETTeYy MEH >Kep HapblfblH
AAMBITYABIH dAICTEMEAIK acnekTiAepi TepeHAeTiAAl. XKepai maraasany, >kep yuvackeaepiH 6araaay,
KEep pecypcTapbiH namAaAaHy, Xepre OPHaAACTbIPy XKOHE OHbIH BCYiH, >Kep CaAbIFbIH XKoHe >kaAra 6e-
PYAI, >Xep HapbIFblH, >XepAi 6acKapy >KyMneciH ToaemaepmeH 6aiAaHbICTbI NMPoLEeCcTep KaMTbliAaAbl. XKep
namAaAaHy YLIiH aKkbl TOAEY XXYMECiH, kep 6araray, XKep nanAasaHy, Kep->KaAfra aAy >k8He OHbIH ecy,
>KEP CAAbIFbI XKOHE >KAAFA KAABIMTACTbIPY, XKeP HAPbIFbIHbIH, XKep 6ackapy »yrneciMeH 6anAaHbICTbI NPO-
uectep 66AEKTEHI3. ArpOOHEPKACINTIK KACINMOPbIHAAP MEH Lapya KOXXAAbIKTapbiHAQ LIAPYaLUbIAbIKTA
>Kep yyackeAepiH >KaHe MYAIKTIK KaTbIHACTapAbl XKaKCapTyFa, XKepAi XKarAayAblH 6CYy AICTEpIH ecenke
aAy DAICIHE HEri3AEATEH, XKepre OpHaAaCTbIPY YLliH 6a3aAblK, CTaBKaAApPAbl >KaHAPTYFa, CaAbIK XKYMeCiH
JKETIAAIPYTE, XXep HapbIFbIH X8HE XXepAi 6ackapy XKyMeciH AambITyFa epekile Ha3ap ayAapbiasbl. XKep-
re GanAaHbICTbl TapUATEPAI XKETIAAIPY OOMbIHLLA YCbIHBICTAPAbI ICKE aCbIPYAbIH MPaKTUKAAbIK, MaHbI3-
ABIABIFbI, CAAMAKTbl MEMAEKETTIK casicaT, >KepAi MakcaTTbl ManAaAaHy >KoHe Kep HapbIFblH AAMBbITY
HerisiHAe OHIPAEpPAIH KbIBMETIH peTTeyre MyMKiHAIK GepeTiH 3KOHOMMKAaAbIK, 6ackapyAbiH, OapAbIK,
TypAepiHe apHaAraH OipbiHFai CaAblk, 6a3acbiH MaiAaAaHy MaHbI3AbIAbIFbIH atan kepceTireai. XKep
HapbIFbl TMICTI 5KOHOMUKAADBIK, )KYMEHIH, Xan-KYiHiH KepceTKilli, OHbIH >KYMbIC iCTeY MEXaHU3MAEPIHIH
TYPaKTbIAbIFbI MEH TUIMAIAIM. 2Kep HapblFblH AQMbITYAbIH, MaHbI3Abl (DaKTOPbI XEPAT TUIMAT MaiaaraHy
YLIiH >Kep y4YacKeAepiH caTbil aAyFa MYAAEAI HaKTbl MEHLLIK MeAepiHiH KeH KabaTbiHbiH 60Aybl. XKep
yyacKeAepiHiH HapbIKTbIK, afiHAAbIMbIH KAABINTACTbIPY 6T€ YAKEH 3KOHOMMKAABIK, MaHbI3Fa Me, enTKe-
Hi OA Xep pecypcTapbiH GOAY MeH MaiAaAaHYAbl CAAbICTbIPDMAAbI TYPAE >KaKCbl KAMTaMachl3 eTeA|.
HapbIKTbIK, aliHAaAbIMHBIH, apKaCbIHAQ YKep pecypcTapbl OAAPAbIH, YTbIMAbI NMalAAAQHYbIH KaMTamachl3
eTe aAaTbiH eH Taxipubeai xaHe BGIAIKTI eHAIpyLLiAepAT NaraaraHyFa GepireAi.

TyiiH ce3aep: Xep >kaHe MYAIKTIK KaTblHACTap, Xep YWiH TOAEMHIH Heri3ri cTaBkaAapbl, Xep
HapbIFbl, >Kep anHaAbIMbI.
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3emenbHBII 060poT Pecybnukn Kazaxcran B COBpeMEHHBIX YCIOBHSIX

BBenenune

B nocnennue roapl B MUPOBOH SKOHOMUYECKON
HayKe U TPAKTUKE MEHSIETCS MHUPOBO33PEHUE I10
MOBOMly y4eTa OOBEKTOB HEIBIIKUMOCTH H 3€MEb
CENbCKOX03HCTBEHHOI'O UCIIOIb30BaHMsl. BhisiBIIeHa
OYCBHU/IHAS B3aUMOCBSI3b 3€MEIBHBIX YYaCTKOB H
MOCTPOEK, KOTOPAs ONPEACISET OTXO0A OT TPAAULIUOH-
HOM MOJIENM TEXHUYECKOW MHBEHTApHU3alluy 3/IaHuM
U COOpYKeHHH 0e3 yueTa 3eMJIN U IIePeX0]] K 00IIIer-
PUHSTOMY B MUPE PHIHOYHOMY ITOHUMAHHIO HEJ/IBU-
KUMOCTH, OOBEIMHSIONIEH B €MHOE TIEJI0E 3eMeITh-
HBI y9acTOK M PacHONIOKEHHBIC HA HEM CTPOCHUS,
coopyxenus (Xamero, 2009). OTHeceHHE 3eMelb-
HBIX PECYPCOB K 00BEKTaM HEABIKHIMOCTH HapsAy C
JIPYTUM UMYIIIECTBOM COTIPOBOXKIACTCS TIOSBJICHUEM
HOBBIX COLIMATbHO-3KOHOMHUYECKUX KaTEropuil — «3e-
MeJbHO-UMYIIIECTBEHHBIE PECYPCHI, 3eMEIbHO-IMY-
mectBeHHbIH Komruieke (3UK)», koTopble sBistoTCS
OCHOBaHHEM B ()OPMHUPOBAHUU B PECITYOIIHKE €THHO-
TO 3eMeITbHO-IMYIIECTBEHHOTO KaJacTpa HEIBIKH-
MOCTH, TIO3BOJISIIOIIETO YIOPSIIOUUTH PETUCTPAITUIO
IpaB COOCTBEHHUKOB, 3EMIICIIONB30BATEICH, yUYeT
TIPH CACTKAX C 3eMJICH, 00eCTICUNTh CHCTEMHBIN TTO/I-
XOJI K HAJIOr00010keHuT0 (3aBbsuioB, 2018).

Opnako B Kaszaxcrane HoBas MOjAeNnb peru-
CTpallid M Yyd4eTa HEABIKUMOCTH HCIIOIb3yeTCs
TOJIBKO B 3aCTPOMKE FOPOJICKUX 3eMeJIh, @ Ha 3eMJISIX
CEJIbCKOXO3SMCT BEHHOIO HAa3HAUYEHUS TAKUX MPU-
MepoB Moka HeT. [losToMy akTyanbHBIM CTaHOBHUT-
Csl TIEPeXO0Jl Ha HOBBIC TOAXOABI K (POPMUPOBAHUIO
3H1Ka Ha 3eMIIIX CeNTbCKOXO03SIUCT BEeHHOIO Ha3Haue-
HUS U pa3paboTKe peKOMEHAAINH TI0 COBEPIIEHCT-
BOBAaHUIO JICUCTBYIOLIEH CUCTEMBl YIIPaBICHUS
3eMEeIbHBIMU pecypcaMd W APYTUMH OOBEKTaMH
HEIBIKUMOCTH.

VYipasieHue 3eMeTbHBIMUA PECYPCaMU U APYTOil
HEJIBIDKUMOCTBIO 00€CIIeYnBaeT Ba)KHBIE DIIEMEH-
Tl HHPPACTPYKTYPHI IPGHEKTUBHOW SKOHOMHKH,
3aTparuBas CUCTEMY OTHOIICHHM MEXIY TpyKe-
HUKaMH cella W YIOJIHOMOYEHHBIMH, IIPEIICTaBH-
TENbHBIMH W WCIOJHUTEIHHBIMH OpTaHaMH, KO-
TOpbIC JCHCTBYIOT B3aMMOCBSI3aHO, TPUBS3AHBI K
aJIMHUHUCTPATUBHO-TEPPUTOPHATILHOMY  JICIICHUIO
ctpanbl. JloOpoCOBECTHOE yIIpaBIIEHHE 3€MENbHO-
HMMYIIECTBEHHBIM KOMIUIEKCOM O0ECIIEYHBAET MOC-
TYIUICHUE 3€MEIBHOTO M UMYILECTBEHHOIO Hajiora
W apeHIHOW TIAThl, CPEJCTB OT MPOAAKHU 3€MeIh-
HBIX YYaCTKOB B OIO/KET U CITYXKAT MPEAMETOM IOC-
JICAYIOIIETO UX PpaclpeAesieHus ISl YIydIlIeHUs
COIMATbHO-3KOHOMHYECKOTO DPAa3BUTHS CEIThCKUX
tepputopuii (Kyxtusn, 2005).

AKTyallbHOCTh JIaHHBIX HCCIIEIOBaHUIA cOC-
TOUT B HEOOXOIUMOCTH COBEpIICHCTBOBAHUS TO-

CYJapCTBEHHOTO YIIPABJICHHSI CEIbCKOXO3SHCTBEH-
HBIMHU 3eMJISIMH Ha OCHOBE HOPMATHBHOIO, 3KOHO-
MHYECKOIo 1 aAMUHUCTPATUBHOTIO METOJOB IIYyTEM
(GopMHpOBaHMS HOBOH CHCTEMBI 3a CYET BKIIIO-
YEHUS JIOTIONHUTEIBHBIX PETYISITOPOB MECTHOIO
CaMOYIIPaBJICHHsI CEJIbCKUMH TEPPUTOPHSIMH, T03-
BOJISIOIIMX YCUIIUTh BIMSIHUE IPOU3BOACTBA U MPHU-
POIHBIX PECYpCOB Ha JOCTH)KCHHE HAHMBBICILIETO
IKOHOMHYECKOTO 3(dekra OT HCIOIb30BaHUS 3e-
MEeIbHO-UMYILECTBEHHBIX pecypcoB. PaccmarpuBas
3Ty 1IeJIb HEOOXOIMMO aKTyallM3UpOBaTh BOIPOCHI,
CBSI3aHHBIC C MepaMU TOCIIOACPIKKU TEPPUTOPHH,
NpEeIIPUITHI, 00SCIICYHB PaBHBIC YCIOBHS M BO3-
MOXKHOCTH [UISl peajM3allii 3eMeIbHO-UMYILECT-
BEHHOTO MOTEHIIHAIA.

OdbJ1acTh McCIEI0BAHUSA

[IpoGnemMbl  yHpaBiICHUS 3€MEIbHO-UMYIIECT-
BEHHBIM KOMILJICKCOM MYHHIIMTIAIBHBIX 00pa3oBa-
HUH U €ro 3JIeMEeHTaMH pPacCMaTPUBAINCH MHOTHMH
y4eHbIMH. B pelieHne 3Tux BOIMPOCOB CYIIECTBEH-
HBII BKJaJ BHecau ydensle: A.A. Bapnamos, B.A.
Bamranos, C.H. Bonkos, C.A. I'anpuenko, 11.B. Jler-
tspeB, A.l. 3npaBomsicios, H.I. Konokorun, I1.0.
Jlotiko, O.b. Jlennke, C.C. Mumypos, P.T. Haraes,
A.Il. OrapxkoB, A.D. Caraiimak, A.B., CeBocTbs-
HOB, FO.A. Ipmkun, B.H. Xasictyn, T.U. XameToB
u MHorue napyrue. Tem He meHee, TpeOyroTcs 0o-
Jiee JeTalbHbIe HAYYHBIE HCCIEIOBAHNUS B OOJIACTH
pa3pabOTKK TEOPETUYCCKUX M METOIUYECCKUX I10-
JIOKCHUW Pa3BUTHUSI CUCTEMBI yIPABJICHUS 3EMEIb-
HO-UMYIIIECTBEHHBIM KOMITJIEKCOM TEPPUTOPHAITH-
HbIX OOpa30BaHUH B CTPYKTYpPE HEIABHIKHAMOIO
MMYIIECTBA M CHUCTEMBI 3EMEIbHO-UMYIIECTBCH-
HBIX OTHOIIEHHH, COBEPIICHCTBOBAHHUE IPABOBO-
ro ¥ MHGOPMAIMOHHOIO MEXaHW3Ma YIPaBICHUS
3eMeIbHO-UMYIIICCTBEHHBIM ~ KOMILIEKCOM, OIIpe-
neneHnss dPQPEKTUBHOCTH YIPABICHUS 3€MEIbHO-
HMMYIIECTBEHHBIM KOMIUIEKCOM TEPPUTOPHAIILHOTO
oOpaszoBanus yuensbie (Caii, 2001).

Hcxonnblie 1aHHBIE U METOABI HCCTEI0OBAHUSA

HcxonHbIMI TaHHBIMU SIBUITUCH CBEACHHST ATEHC-
TBa To caructuke Pecryonmmku Kazaxcran, Komu-
TeTa 10 YNpPaBJIEHUIO 3eMeNIbHbIMU pecypcamu, PITI
«HITzem», PecriyOnukaHCcKoro eHTpa aBTOMATH3H-
poBaHHON HH(POPMAITMIOHHOW CHCTEMBI TOCYaPCTBEH-
Horo 3emenpHOro0 Kanactpa PLI AVC I'3K, ympasie-
HUSI KaJacTpa HEKOMMEpPUYECKOTO aKIMOHEPHOTOo
obmectBa «locymapcrBenHas xopropamus «IIpaBu-
TENbCTBO sl Tpaknam» u Kazaxckoro HUM Dxono-
Mukn AlTIK u pa3BUTHS CENBCKUX TEPPUTOPHIA.

B uccnenoBaHuM HCIOIB30BANNUCH aOCTPaKT-
HO-JIOTHYECKHH, CTATHCTHKO-d)KOHOMHYECKHUM, Oa-
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JIAHCOBBIH, MOHOTpaUUECKUI, IKOHOMHKO-MaTEMa-
TUYECKUH, paCU€THO-KOHCTPYKTUBHBIA METO/BI.

PesyabTaThl H 00cyKaeHHE

B skoHOMHYECKOH TEOpPHM CYIIHOCTH PBIHOY-
HOTO 000pOTa 3eMJIM CBSI3BIBACTCS, IPEXKIE BCETO,
¢ (opMmoii coOCTBEHHOCTH Ha 3eMiIt0. B ycroBusx
MOHOIIOJINM TOCYIapCTBEHHOH COOCTBEHHOCTH Ha
3eMJIM CENIbCKOXO3SHCTBEHHOTO HAa3HAYCHUS BO3-
HHUKAaeT MEXaHU3M OTPaHUUYEHHOTO 000POTa 3€METIb:
clada B apeHy, YCTYIIKa U MpoJaxka IpaBa 3eMile-
MOJIb30BaHMS, 3aJI0TOBEIE OTIepaIliH, HACIICAOBaHHE,
JapeHHE 3eMEeNIbHBIX YYacTKOB (3eMENbHBIX JA0JICH).
C BBeZieHHEM HMHCTUTYTa YaCTHOH COOCTBEHHOCTH
(dopMHUpyeTCs HMHCTUTYT KYIUIH-TIPOAAXH 3EMEllb
C YCTaHOBJICHMEM MEXaHH3MOB BBIKyIa 3€MeJb B
YaCTHYIO COOCTBEHHOCTb.

Oco0eHHOCTh PBIHOYHOTO 000pOTa 3eMeNb —
NEepUOIUYEcKasi CMEHa 3EMJICBIAJCIIBLEB U 3EM-
Jeronbp3oBarenielf, MO0  mepepacrpeneicHne
UX MpaB ¥ (QYHKIUH Ha OCHOBE OCYIIECTBIICHUS
CHCNOK KYIUIM-IIPOJAXXH 3EMEJbHBIX YYacTKOB,
BO3MOKHOCTH B TOCJIEIYIOIIEM Mepelayd uX B
apeHJy JpYTHM 3eMIIETIONb30BaTEsIM, Pa3BUTHE
WHCTUTYTa JapeHus, OTUYKICHHS, 3aJI0Ta, MpHU-

HyauTeNbHOTO U3bsATUsA U T.JA. (Ky3neros, 2018).
PBIHOK 3eMENbHBIX yYacTKOB CIYXKUT WHIUKATO-
POM COCTOSIHMSI COOTBETCTBYIOIICH SKOHOMHUYEC-
KOM CHCTEeMbI, YCTOHYHMBOCTH U 3(P(HEKTHUBHOCTH
MEXaHU3MOB €€ (YHKIIMOHHPOBaHUA. BaxHei-
muM  (aKTOPOM pa3BHTHSI pPHIHKA 3€MJIM  BBIC-
TylaeT HaJu4He JUIsl ONEHKH JaHHOW CUTyalluH
OBLITN TPOAHAIN3UPOBAHBI JAHHBIE ITUPOKOTO CIIOS
peajgbHBIX COOCTBEHHUKOB, 3aMHTEPECOBAHHBIX B
MPUOOPETCHUH 3€MEIbHBIX YU4aCTKOB B COOCTBCH-
HOCTBH I 9P PEKTHBHOTO UX MCIIOJIH30BAHMUSI.

B cBoro ouepenp, 3to maet 3pdexTHBHBIN pbI-
HOYHBII 00OPOT 3€MJIHM, YTO MMEET OTPOMHOE KO-
HOMHYECKOE 3HaUeHHe, TaK KaK 00eCreyrBaeT OTHO-
CHUTEJIBHO JIy4Iliee Paclpe/Ie/ICHUE U HCIIOIb30BaHKe
3eMENBHBIX PecypcoB. biaromapsi pplHOUHOMY 000-
POTY, 3eMeJbHBIE PECypChl TIEPEXOIIT B ITOJIH30Ba-
HUe HauOoJee OMBITHBIX M KBATU(PHIUPOBAHHBIX
TOBapONPOU3BOIUTENCH, CIIOCOOHBIX 00ECIICUUTh UX
paroHanbHOE ucroib3oBanue (Epmos, 2017).

ComnocraBjieHUE YCIOBHH peanu3aluyd 4acT-
HOTO TIpaBa W TpaBa 3eMIJICTIOIb30BAHUS Ha YCIIO-
BHSIX apEH/IbI CBHJICTEIILCTBYET, YTO 3TH MHCTUTYTHI
00NIaIal0T PSIJIOM HACHTHYHBIX aTprOyTOB pBIHKA
(Tabmuma 1).

Taoéauna 1 — YcinoBus peaim3annu npaBa YaCTHOM COOCTBEHHOCTH U BO3MC3IHOI'O 3€MJICTIOJIb30BAHUA (apeHIIBI) CEIIBCKOXO3SMCT-

BeHHBIX 3emenb (Cabuposa, 2014).

ATpI/I6yTI>I 1IpaB 4aCTHOIr'o COOCTBCHHHUKA Ha CEIbX033EMIIH B
YCIIOBUAX pa3BUTHA 3EMEJIBHOTO PbIHKA

ATpI/I6yTLI IIpaB A0JroCpoOIHOTO apE€HAHOIO 3€MJICTIOIB30BATCIIA
Ha CEJIbX033€MJIM B YCJIOBUAX Pa3BUTHUA 3EMEJIBHOTO PbIHKA

[IpaBa nHa 3emiio [Inara 3a 3eMenbHbIN y4acToOK

IIpaBa nHa 3emito [Inara 3a 3eMenbHBIN y4acTOK

pacrnopsbkeHne 3eMeJIbHBII HaJIOT OTCYTCTBYET apeH/Has IaTa
BIIaJICHUE ObpemeHeHust BJIaJICHUE OO6pemeHeHust
H0JIb30BaHUE CEepPBUTYT 0JIb30BAHUE CEPBUTYT

KOMIICHCAIIMA 3a U3BATHC

O6oport 3emin 3eMeb A7 TOCY/TapCTBEHHBIX

KOMIICHCAIIMA 3a U3BATHUE 3E€MECIIb I

O6oport 3emiTH
rOCYIapCTBEHHBIX HYK]L

HYK]T
KYIUIS-TIPOJIaxKa BO3MeEILeHHe yiepOa OTCYTCTBYyeT BO3MELICHHE yIepoa
OTBETCTBEHHOCTH 3a HeleIe- OTBETCTBEHHOCTb 3a HELETIEBOE HC-
apeHaa apeHaa
BOEC HCIIOJIb30BaHHE I0JIb30BaHUE
3a5or mrpadHble CAHKIUH 3aj0r mrpadHble CAHKIUH

JIapeHUEe yJacTKa

MNPUHYIUTEIBHOE U3bATHE
(uactu ydacTka)

JlapeHue 3eMeNIbHON

o NPUHYAUTEIIBHOC U3BATHUE

HAaCJIeOBaHNE yJacTKa
(gacTtH y4acTka)

HACJIEJOBaHUE
3eMEeJIbHOM 1011

CpaBHEHHE TIPEIOCTABISIEMBIX IpPaB COOCT-
BEHHUKY U 3€MIJICTIONIB30BATENI0 /aeT OCHOBAaHUE
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CUNTaTh, YTO KPOME IIpaB Ha PacHopsKeHHE U KyTI-
JO-TIPOJIAXKy 3EMENIBHOIO y4YacTKa, KOTOPBIM MpH-
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CyII YacTHOMY COOCTBEHHHKY, OCTaJIbHBIC MpaBa
apeHHOTO 3eMJICTIONF30BAHUS HIIEHTHYHBL. JTO
JlaeT OCHOBAHHWE 3EMJICTIONL30BATENSIM apeH/I0BATh
3eMJII0 Y TOCYapcTBa Ha JAJIUTENbHBIA CpoK (10 49
JIET) ¥ He TIOKyNaTh 3€MJII0 B YaCTHYIO COOCTBEH-
HOCTbh. 3eMeJIbHBIN pbIHOK (000poT) B PecmyOinke
Kazaxcran B cOOTBETCTBUH ¢ 3eMENbHBIM KOAEKCOM
pa3BHUBAETCS 1O TPEM HAIIPABIEHUSIM: BBIKYTI 3EMITH
y TOCYapcTBa B YaCTHYIO COOCTBEHHOCTH TPaKAaH
U FOPUJINYCCKUX I (MIEPBUYHBIA PBIHOK); CHE-
KU KYIUTH-TIPOJIAYKH MEXTYy COOCTBEHHHWKaMH (BTO-
PHUYHBIH PBIHOK), pa3BUTHE 3€MENILHOTO 000poTa Ha
apeH/IyeMbIX 3eMJISIX, B COCTaBE KOPIOPATHBHBIX
NPEANPUATHN, KPECThIHCKUX XO3AMCTB CEMEHHOTO
tuna (3emensHbIi kogeke PK, 2003).

Ha mepBuYHOM pBIHKE MIPH BBIKYIIE 3€MEIIBHO-
IO y49acTKa y TOCyJlapCTBa 3eMeNIbHBII COOCTBEHHUK
HaaCIACTCA IIpaBaMU BJIaACHUHA, II0JIb30BaHUA H
paCHOPSKEHUSI U MOXKET BKJIFOUUTHCS B PHIHOYHBIN
00opoT (Tponaxky) depe3 ONpene’IeHHbIH CPOK (He
MeHee TpeX JIeT Mocje MPHOOPETEHHS 36MEIbHOTO
ydacTKa B COOCTBEHHOCTH), & TAKXKe MMEET MPaBo
MIPEIOCTaBUTh YacTh WM IOJHOCTBIO 3€MENbHBIN
YY9aCcTOK B apeHIy APYTUM COOCTBEHHUKAM W 3€M-
JICTIONB30BATEIISIM, MCTIOJIB30BATh IPaBO 3aJI0ra Mpu
WIIOTEYHOM KpPEIAUTOBAaHUH, a TaKXKe NPUMEHSThH
MCXaHH3M HACJICAOBaHUA U JapC€HUA 4aCTHU 3€MCJIIb-
HOTO Y4acTKa WM 3eMEJIbHBIX JI0JEH.

Ha BropuaHOM pBIHKE, 3eMIIEBIAIEIEI, Oy Iydu
HYaCTHbBIM COGCTBeHHI/IKOM TAaKXEC, KaKk U TI/ITYJII)Hblﬁ
COOCTBEHHHMK — TOCYAapcTBO, OyneT obnanaTb Bce-
MU aTpuOyTaMH 3€MEeJIhHOTO pBhIHKA (BJIaJlEHUEM,
pacmopspkeHHeM, Toib3oBaHuEM). OHU  Takke
HMMEIOT IPaBO MPOJaBaTh M MOKYHaTh 3e€MIIIO, Mpe-
JOCTaBJATh YacTh WA TIOJHOCTHIO 3€MENbHBIN
Y9aCcTOK B apeHIy APYTUM COOCTBEHHUKAM W 3€M-
JICTIONB30BATEIISIM, MCTIOJIB30BATh IPaBO 3aJI0ra Mpu
WIIOTEYHOM KpPEIUTOBAaHUH, a TaKXKe NPUMEHSThH
MCXaHM3M HaACJICAOBaHUA U JapC€HUA 4aCTH 3€MCJIIb-
HOTO Y4acTKa WM 3eMEJIbHBIX JI0JEH.

B caywae mpemocraBieHHs 3eMIM B apeHIy
3eMJICTIONB30BATEIh HAJIENICH TPaBaMU BPEMEHHOTO
BO3ME3IHOTO 3eMJICTIOIB30BAHMSI Ha ONPEACTICHHBIN
CPOK, yCTaHOBJICHHBI 3€MeTbHBIM 3aKOHOIATEIBCT-
BOM: IIPE/IOCTABJICHUE 3€MEIb B KPATKOCPOUHYIO (/10
5 net), cpennecpounyto (10 10 5eT) KpeCTbIHCKUM
XO34HCTBAM, OpajMaHaM, WHOCTPAaHIAaM M JIUIAM
0e3 TpakJaHCTBa U JIOJITOCPOUYHYIO apeHay (1o 49
JIET) HETOCYIapCTBEHHBIM IOPHINYCCKUM JIMIIAM H
KPECThSTHCKUM XO3SIICTBaM, a TaK)Ke MMEIOT MPaBo
HACJIEIOBaHUSI U JIAPCHUS] 3eMeNIbHON J0JIM B KOJI-
JICKTUBHO-/IOJICBOM 3€MJICTIONIb30BAaHUM M 3aJ10ra
MIPH TIOJYYEHUH KPEIUTHBIX PECypcoB. DTOT WHC-
TUTYT PACIpPOCTPAHICTCS HA KPECThSIHCKHE XO3Si-

CTBa CEMEHHOTO THMA W MPOCTbIE TOBAPHIIECTBA,
oOpa3yemble Ha 0a3e HECKOIBKHUX KPECThIHCKUX
XO3SICTB M B KOJUICKTHBHO-JIOJICBOM 3€MJICTIONb-
30BaHMU IOPUIMYECKUX JHUL (IPOU3BOICTBEHHBIC
KOOTIEPAaTUBBI M TOBAPHUIIIECTBA C OTPAHMYEHHOH OT-
BETCTBEHHOCTHIO) (3emenbHbIi kogeke PK, 2003).

3eMeNnbHBIH PBIHOK 0€3 YHOPSIOYEHUs cTaryca
CcOOCTBEHHHMKA 3EMENBHON IO KOPHOPATHBHBIX
CEJIbCKOXO3SIMICTBEHHBIX OpraHU3aluil pa3BUBAaThCS
He cMokeT. OCHOBHBIMH TNPHHLUIIAMH Pa3BUTHUS
pPBIHKA 3€MENbHBIX NIOJieH SBISAIOTCS: TapaHTHH M
roCyJJapCTBEHHAsI 3aIUTa IPaB BIIAACIbIICB 36MEb-
HBIX JIOJIeH KaK COBMECTHOTO MMYIIECTBA WICHOB
KOPIOPATHBHBIX CEIbCKOXO3IUCTBEHHBIX —IIPEII-
pUSITUH; MONMyYeHUE MPUPALICHHOTO KaruTajia OT
XO3SIICTBEHHOH  NIESITEIBHOCTH  KOPIOPATHBHBIX
MPEINPUATHH Ha 3€MENbHYI0 JOJI0 Ka)KJ0TO €ro
BJIaJIelblla; HaJIEICHUE IpaBaMU BIANENbIEM 3e-
MEJIBHOW JOJNM Ha BBIXOA M3 KOPIIOPaTHBHOTO
MIPEINPUATHS IS OPTaHU3AINU KPECThIHCKOTO MITH
(depMepcKoro Xo3sIcTBa; pas3BuTHE 000pOTa 3€-
MEJIBHBIX JIOJICH MEXKAY WICHaMH KOPIIOPaTHBHBIX
CeJIbCKOXO3SMCTBEHHBIX TPEANPHUATHI BHYTPU HUX
(Porarnes, 2009).

B nacrosiee Bpemst 99% Bceil muiomaan ceib-
ckoxo3siiicTBeHHBIX 3emenb B PK ucnosnbiyercs Ha
MpaBax BPEMEHHOI'O BO3ME3JTHOTO 3eMJIETIONb30Ba-
Hus (apenbl). CormacHo cT. 37 3eMenbHOT0 KoJIeKca
PK (3emensnbrii komeke PK, 2003) mpaBo BpeMeH-
HOTO BO3ME3/JHOTO 3€MJIETIONb30BAHNS (apEeHIbI)
MPEAOCTABISIETCS: TSl BEACHUS KPECTHSHCKOTO WIIN
(bepMepcKoro Xo3sHCTBa TpakaaHaMm PecnyOmukn
Kazaxcran Ha cpok ot 10 10 49 net; opasiMaHam Ha
cpok A0 10 jeT; 171 TOBapPHOTO CENbCKOXO3SIHCTBEH-
HOTO TIPOU3BOJICTBA: HETOCYHAPCTBEHHBIM FOPUIH-
yeckuM JimnaM PecnyOnuku Kazaxcran Ha cpok 1o
49 net; MHOCTpaHIIaM | JIMLaM 0e3 rpakJaHcTBa Ha
cpok 1o 10 et (3emensHbIi kogeke PK, 2003)

Peanmuzanms mpaB 4yacTHOW COOCTBEHHOCTH H
3eMJICTIONB30BAHMSI HA YCIOBHUSIX apeHIbl HMEET
CBOW TIpPEMMYIIECTBa W HemocTaTku. [Ipemmymie-
CTBO OECCIIOPHO TPUHAUICKHUT YACTHOMY 3eMIe-
MOJIb30BAaHUIO, KOTOPOE YYacTBYEeT B PBHIHOYHOM
obopore W gocturaeT HamoOoibmero sddexra or
HMCIIONB30BaHus 3emMin. B APCHAHBIX OTHOLICHUIX
NPUOPUTET TNPUHAIICKHUT CPEITHECPOUHOM apeH-
ne (mo 10-12 met), KoTopasi COOTBETCTBYET CpOKaM
OKYIaeMOCTH 3€MeJlb, UIMEET BBICOKYIO OTIady OT
BJIOKCHHOTO KaluTaja, CTUMYJIHUPYET MOBBIIICHHUE
MMOYBEHHOTO TUIOAOPOANS MPHU IPUMEHEHUH PECyp-
cocOeperaronux 4-x MOJbHBIX CEBOOOOPOTOB TpeX
potauuii Oonee MOIBEPKEHA Y4YETy M KOHTPOIIIO
Ha OCHOBE MOHHTOpHWHTa 3emenb (Pexomennarmm
KasHUU DuAIIK, 2014).
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B crpanax ¢ peIHOYHOI SKOHOMHKOH npeodnaaer
YyacTHasi COOCTBEHHOCTh Ha 3€MJIIO M PA3BUT BTOPHY-
HBI PBIHOK, T.€. MPOLECC KYIUIU-TIPOIaXKH 3E€Mellb
MEKIy 3eMEJbHBIMU COOCTBEeHHUKaMU. [lepBUuHBIi

PBIHOK — TIOKYTIKA 3€MeITh y TOCYJIapCTBa XapaKTepHa
HE JUIs BCeX CcTpaH. Bo BpeMs MpOBEICHUs HCCIie-
nmoBanus (Momnnmammes, 2014) 6pU10 onpeAeNieHO, YTO

HauOoJee pa3BuTa apeHaHas (popma 3eMeNbHBIX OT-
HOIIeHUH (Tadmuma 2).

Tabauna 2 — CpenHue pasmepsl arponpeanpustuil B crpanax EC -27 u 10715 apeHIyeMbIX 3eMenb

['pynnst [Inomans cenbCKOXO3AHCTBEHHBIX YTOIUH B cpeiHeM Ha | xo3siicTBo, ra
Mausra (4), I'perust (7), Kunp (8), Cnosenust (11), Pymemaust (13), Urtanus (17), [onsma (18),
1o 30ra
Bonrapus (26), [Topryranust (26)
31-50ra Huzaepaanasl (32), Ucnanus (35), Ascrpus (35), Upnanaus (45), bensrus (46), Jlutea (50)
51-80 ra Ounmstaaus (53), Benrpus (54), Jlateus (62), JlrokcemOypr (77), @pannus (78),

Cseire 80 ra

Hanwus (83), 3ananuas [epmanns (85), Hserus (98), Dctonus (131), Benmuxoopuranus (160), Yexwus (228),
Crnoakust (579)

Jons apenyemsIx cenbxo3yroauii, %

10 20% Wpnaunus (18),

21-50 % Ounnanaus (25), Hanus (28), [Hoasma (30), Cnosenus (33), [lopryranus (34), Uranus (39), Jlarsus (43), Be-
’ nukobputanust (43), Iperus (48), Pymbraus (48), JIrokcemOypr (49)

51-80 % HIenus (53), Ocronus (59), Jlutsa (59), Kunp (66), Benrpus (66), ©PI" (70), bensrus (74)

Caeirre 80%

Mausra (83), @pannus (85), Uexus (86), Cnoaxus (96)

[Mpumeuanne — nannasie Ekonomiks of Agriculure of Russia Nel1,12

OMBIT pa3BUTHIX CTPaH MOKA3BIBAET, UTO apeHAa
3¢ (dexkTuBHA JIUIIb Ha 0a3e MCIOIb30BAHUS 3EMJIH,
HaXOJIAIIEHCST B YaCTHON cOOCTBeHHOCTH. [Ipudem

YETKOU 3aBUCUMOCTH (H(DEKTUBHOCTH HUCIIOIH30Ba-
HUS OT pa3MepoB apeH/IyeMbIX 3eMelb He Mpocie-
JKuBaetcs (Tadmuma 3).

Tabauna 3 — [Ipon3BoACTBO BAJIOBOH MPOAYKINH € 1 Ta CENBEXO3YTOMI C yUeTOM MPSIMBIX BBIIIAT epMepaM u3 OIOKeTa B 3eM-

nenonb3oBaHusx crpad EC -27

. [IpousBozacTBO BaoBOM N

Pa3mepbl 3eMJICII0Ib30BaHUI, YpokaitHOCTb

Crpansl EC MIPOIYKIKWH ¢ 1 Ta cenpxo3
ea . MIIEHULIBI, m/2a
YTOIUA, mbic. e6po
Pywmprans (13 ra) 1,52 3,5
Wramust (17 ra) 3,88 5.4
Jlo 30 ra — menkue

[Monema (18 ra) 1,56 53
Bonrapus (26 ra) 0,92 4,0
Bemuxo6putanus (160 ra) 1,44 7,6
Ot 160 ra u BbIIIe — KPYITHBIE Yexus (228 ra) 1,32 5,7
Croakns (579 ra) 1,0 4,9

Tak, Ha Manelx miom@aasx (Bcero 17 ra) B
Wrtanuu camblii BHICOKUH YPOBEHb BaJIOBOIO POU3-
BozcTBa mpoxykimu (3,88 Teic. eBpo ¢ 1 ra), B Be-

ISSN 1563-0234

TuKoOpuTaHuM Ha Tuiomiaau 160 ra momxyyeH camblit
BbICOKMH U3 cTpaH EC ypoBeHb ypoxkailHOCTH Miie-
HALEI — 7,6 T/ra. Takum oOpa3oM, B 3THX CTpaHax
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B OOJIBbIIIEH CTETICHU BIUSIIOT MEPHI MOIACPKKU Ha
MOKPBITHE YacTH 3aTpaT Ha TPOU3BOJACTBO TIPO-
IYKIUU 1 Oojiee BBICOKAS KYJIBTypa 3eMIICACTHS U
cocraB cenbxo3yronuii (Monpames, 2014).

B crpanax TamMo)keHHOTO COr03a IpeodiiamaeT
apeHja 3emiin y rocynapctsa. Hanpumep, B PO no-
7Sl apeHAyeMbIX 3eMeJb B 00IeM 00beMe CAEIOK
cocrapisuio 62%, a mo mwiomanyu 82,7%, B bemapy-
CH — BCE 3eMJIM HaxoJsTCs B apeHye, B PecryOnnke
Kazaxcran — 99% 3emens apeHmyercs y rocyaapc-
TBa (tabmuma 4) (CTaTUCTHYECKUH EKETOTHHUK
TamosxkeHHoro coro3a, 2013).

Jns pa3BuTHs 3eMenbHOTO peiHKa B Kazaxcrane
HEOOXOOUMO HPUHSITHE CTUMYJIUPYIOLINX MEp: IPH-
HATHE clielManbHOM IIporpaMmel cTUMYJIMPOBaHUS
PasBUTHS 3€MEIBHOTO PBIHKA; 00eCredeHue JbroT-
HBIM KPEIUTOBaHUEM arpo(opMUpoBaHUil I MO-
KYTIKH 3€Mellb; pa3BUTHE MH(PACTPYKTYphI, CO3/a-
HUE WIOTEYHBIX OAHKOB C MPENOCTaBICHUEM HMU
JIBTOTHBIX KPEIWUTOB TOBapONPOU3BOJUTEISAM IO
3aJI0T 3€MJIM, HEIOIYIIEHUE CHIDKCHHS KaIacTpo-
BOI CTOMMOCTH 3€MEIBHOIO y4acTKa MpH ONpese-
JICHUH 3aJIOTOBOM CTOMMOCTH; OTKa3 OT TEHEBOTO
PBIHKA U CO3AAHNE YCIOBUM I IIPO3PAYHOrO Mpo-
BEJICHUS KOHKYPCOB U TOPIOB.

Tabnuna 4 — PacnpeueﬂeHI/Ie 3eMeJb CEeITbCKOX03SHCTBEHHOTO UCIIOIH30BAHUS TI0 q)OpMaM COOCTBEHHOCTH B CTpaHax TamoxeHHO-

T'0 COr03a, MJIH. I'a

N Poccuiickas Pecmry6nuka Pecmry6nmka
OOBEKTHI U CyOBEKTHI TPABOOTHOIIICHU I
Denepanns Kazaxcran benapycn
TocymapcTBeHHast COOCTBEHHOCTH Ha 3€MJISIX CEJIbX03 ~Ha3HAUCHUS
? 264,29 92,74 9,13
BCETO

B T.4. mepenanHas B apeHIy cenbX03()OPMUPOBAHUAM 73,14 91,27 -

CoOCTBEeHHOCTD TPAXKIAH U FOPHIMIESCKUX JIHI] 129,1 - -
YacTHas COOCTBEHHOCTH Ha 3eMJISIX CEIbX03HA3HAUYECHMI - 0,91 0,13*
YactHas coOcTBeHHOCTH Ha 3eMiisix HIT (MyHunmmnaneHas) 6,20 0,31 0,08

[pumeuanue * [Ipumeuanne * B Pb nepenano KpecThsIHCKUM X035CTBAM B IOXKU3HEHHO HACJIeyeMO¢E BIIaJICHHE
(Konomnzes, 2015)

[IpeanararoTcst CUEHAPUH PA3BUTHSL 3EMEIlb-
HOTO PBIHKA TPU Pa3IUYHBIX PEKUMAaX BBIKyIa 3e-
MeJb. Ha TEHICHIIWIO PACIPOCTPAHEHHS YaCTHOU
COOCTBEHHOCTH B OOJIBIIIONW CTEHEHH OKa3bIBAIOT
BIUSHUE WCTOYHUKHU JOXOJOB U CPEIHSS KaJlacT-
poBasi CTOMMOCTh 3€MeJIBHBIX ydacTKoB. Hammu Ha
KOHKPETHBIX OOBEKTaxX IMPOBEJCHBI PACUYCThl BO3-
MOKHBIX CIIeHapueB. B HacTosiiiee BpeMsi CelnbCKo-
XO3HUCTBEHHBIE TPEANPUATHS UMEIOT HEe0CTaTOd-
HYI0 peHTa0eIbHOCTh ISl BEJICHHsI PaCIIuPEHHOTO
IIPOU3BOJICTBA (B IEJIOM IO CEIHCKOMY XO3SIHCTBY
ona coctaBmia 31,9% npoTHB pekoMeHayeMbIX 35-
40%), uyTo He obecreyrBaeT BO3MOXKHOCTh OTBJIC-
YEeHHsI CPEJICTB Ha BBIKYT 3eMJid. B psne oOmacteii,
HaIpumep, AKTIOOWHCKOH peHTa0eTbHOCTh
CEIIbCKOXO3HCTBEHHOTO TPOM3BOJICTBA B  CEllb-
xo3(opmupoBanusx gocturia Bcero 11,6%, Kei-
3pIIopauHCKON — 8,9%, AxMonmHckoit — 28,2% u
Kocranatickoit — 22,9 %, Cepepo-Kazaxcranckoit
— 14,2%. Takum o00pa3oM, YpOBEHb pPEHTaOEIb-
HOCTH HaXOAWTCA B Tpenenax HIKe JeHCTBYIOINX
KPEJUTHBIX CTABOK IO/ UIIOTEKY HEABMKUMOCTH. B
KPECThSHCKUX X03iCcTBaX 3()()EKTUBHOCTH MPOU3-

BOJICTBA JIOCTATOYHO BBICOKA, TOATOMY BBIKYTI MEJI-
KO3EMEJIbHBIX YYaCTKOB KPECTbSIHCKUX XO3SICTB
MOYKET OCYIIECTBISITECS OTEPEKAFOIUMHU TEMITAMH
10 CPABHEHUIO C CENBXO3MPEANPUATHIMU. ITO UME-
€T MECTO U B HacTosiee BpeMs (3eMelbHbIE pecyp-
cel, 2017).

BrlmoHeHHBIE pacdeThl IO yCTAaHOBICHUIO HUC-
TOYHHUKOB JIOXO/IOB Y (PU3NYECKUX U FOPUAMUECKUAX
qui o uroram 2013 . ¥ BO3MOXXHOCTh MX TPHUB-
JIEYCHUSI 711 BBIKYIIA 3eMENbHBIX YYacTKOB II0 pe-
THOHAM CTPaHBI MOKA3BIBACT, YTO MO CPABHEHUIO C
KaJJaCTPOBOM CTOMMOCTBIO JIOXOABI TIOKa eIe He-
JIOCTaTOYHbBI, YTOOBI CPOKH BBIKYIIA OINPEICITUINCH
xoTs Obl Ha ypoBHe Ommxaimmx 10 — 15 ner.

Beuam uccnenoBanel AEMCTBYIOIME MEXaHU3MBbI
BBIKYIIa 3eMeJib B YaCTHYK) COOCTBEHHOCTh. BhIsiB-
JeHo Hed((EeKTUBHOE TPUMEHEHHE MEXaHH3Ma
BEIKYTIJICHHBIX 3€MeNbh B PAcCPOUYKy H3-32 HEBO3-
MOJKHOCTH BKJTFOUCHUS 3€MEJIBHOTO y4acTKa B PbI-
HOYHBIH 00OPOT JIO IMOJIHOTO €r0 BBIKYTIA.

Kpome Toro, ckazamoch He COBEPIIEHCTBO IIPH-
MEHEHHUS JIbTOTHOTO PEKMMa BEIKyTIA 3€MENb M3-3a
OTCYTCTBHS 3aKOHOJATEIBHOTO 3aKpEIUICHUs CYO-
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'BEKTOB, KOTOPBIE JOJIKHBI MTOJIb30BAaThCSI 3TUM pe-
JKUMOM, a TakKe Halndue OONBIIMX IO pa3Mepam
3€MJICIIONIB30BAHUM C BBICOKOM KaJacTpOBOM CTOU-
MOCTBIO W HH3KOH JOXOJHOCTBIO MPEANPUATHI,
YTO HE TO3BOJISIET BBIKYIUTH 3€MJII0 B TEUCHHE
MIPEOCTABICHHBIX CPOKOB JOJTOCPOYHON apeH/Ibl
3emutu (49 net). beutn nccneoBaHbl IEHCTBYIONIIE
MeXaHU3MBI BBIKyTIa 3€Mellb B YaCTHYIO COOCTBEH-
HOCTh. BblsiBieHO Hed(h(deKTHBHOE NpHUMEHEHNE
MEXaHU3Ma BBIKYIJICHHBIX 3€MENIb B PACCPOUKY H3-
32 HEBO3MOKHOCTH BKJTFOUEHHSI 3eMEITFHOTO y4acTKa
B PBIHOYHBIN 000POT /10 MOJIHOTO ero Beikyna. Kpo-
Me TOr0, CKa3aj0Ch HE COBEPIIEHCTBO MPUMEHEHNUS
JBTOTHOTO PEXKMMa BBIKyIa 3eMeb M3-3a OTCYTC-
TBUSI 3aKOHOJATEILHOTO 3aKperieHus CyObEeKTOB,
KOTOpBIE JOJIKHBI TIOJIb30BATHCSA ATHM PEKUMOM, a
TaK)Ke HaJn4dre OOJIBIINX TI0 pa3MepaM 3eMIICTTIONb-
30BaHUN C BBICOKOH KaJacTPOBOM CTOMMOCTBIO U
HU3KOM JIOXOIHOCTBIO MPEANPHUATHHA, YTO HE T03-
BOJISIET BBIKYIIUTH 3eMJTIO B TEUSHHE MTPEIOCTABIICH-
HBIX CPOKOB JTOJITOCPOYHOM apeH bl 3eMitn (49 net)
(Pexomenmanuu KasHUU DuAIIK, 2014).

B cBsa3u ¢ 3tMM 000CHOBaHa HEOOXOAMMOC-
Th TPUMEHEHHUS TOCYAapCTBEHHBIX MeEp IO CTH-
MYJIMPOBAHHUIO DPA3BUTHSI 3E€MEIBHOTO pPBIHKA Ha
OCHOBE 3EMEJIbHO-UIIOTEYHOTO KPEAUTOBAHUS U

OpraHM3aliy HUIOTEYHOTO OaHKa C MPeoCTaBie-
HUEM CeJIbX03 TOBAPOIPOU3BOIUTENSM JBIOTHOTO
pexuma KpeauToBaHHs. B KadecTBe MepCreKTHUB-
HBIX MEXaHU3MOB MPEIJIOKEHBI: COXpaHEHHUE Nei-
CTBYIOIIETO MEXaHM3Ma BBIKyIIa 3eMeJb 110 TTOTHON
CTOMMOCTH €TMHOBPEMEHHO BCETO 3eMJICTIOIb30Ba-
HUs, 110 JIbroTHOU 1eHe (50% CTOMMOCTH) eIUHOB-
PEMEHHO TSl 3eMJICTIONB30BaTENeH, TOBBIIIAOIINX
MOYBEHHOE TIOJJOPOME MO pe3ysbTaTaM 5-TH JeT-
HET0 MOHHUTOPHUHIA 3€MeJb, BBIKYI 3EMEJIbHOIO
ydacTKa WU OJHOTO BUA CENbXO3yTOAMA €INHOB-
PEMECHHO 110 MOJTHOM CTOMMOCTHU, BBIKYII C UCIIOJIb-
30BAHHEM 3E€MEJbHO-UIIOTCUHOTO KPEAUTOBAHUA.
Kpome Toro, HE0OXOIMMO MPHUHSTH TOCYIapCTBEH-
HYIO IIPOrpamMMy 0 Pa3BUTHIO 3eMeIbHOT0 000poTa
U pBIHKA 3€MJIH.

YunuTteiBas Majble pa3Mepbl BBIKYIUIEHHBIX 3e-
MeJIb B PACCPOUYKY IO TIOJTHOW CTOMMOCTH U TIO JTb-
TOTHOM 1IeHe, AJI YCKOPEHUS TEMIIOB Pa3BUTHUS TIep-
BHYHOTO 3€MEIBHOTO PhIHKA TIpe/iaraeM U3MEHHUTh
MCXaHM3M BbBIKYyIla 3€MCJIb, JIMKBUIUPOBAB MCEXa-
HU3M PACCPOUYKU U TOTOTHUTH JOJATOCPOUHBIM Kpe-
JTUTOBAaHUEM Y 3aKOHOJATEIFHO OMPENEIUTh TOTEH-
[IUATBHBIX 3EMJICTIONB30BaTENCH, KOTOPBIE MOTYT
MPETEHA0BATh HA JBIOTHBINA PEKUM BBIKYIIA 3€MEIb
(Tabmmma 5).

Taéauma S — ,Z[eﬁCTByIOH.{PIe MEXaHU3MBbI BbIKYIIa 3EMEJIb U MPEJIOKCHUS 10 CHCHAPUAM Pa3BUTUSA 3€MEJIIbHOTO PhIHKA

JlelicTByromuii MEXaHU3M HPOJIAKH 3eMEJb B YACTHYIO COOCT-
BeHHOCTH N0 3K PK

[pemnaraeMerii MeXaHU3M IIPOJIAYKH 3€MEJb B YaCTHYIO COOCT-
BEHHOCTh

. [To nproTHoM
. TTo mosHoi . . o MPEAOCTABICHUE JIOJTO CPOU-
ITo moaHoOM 10 JILIOT | 10 JIbrOT HOM 11e- | Ilo moun Ho¥ uene (50% ot
CTOMMOCTH B o . | HBIX [IeJIEBBIX KPETUTOB Ha 12
CTOMMOCTH HOM IIeHe | HE B paccpod Ky | CTOM MOCTH KaJacT poBOi o
paccpou Ky net nox 4% rogoBbIX
CTOMMOCTH)
Heo6xonuma rocynap cr-
He onpene BEHHAas IIporpamMma mo
pe O pexTHBHBIM porp
JIEH CPOK He ompe He omnpenenen 5 Pa3BUTHIO 36MEIHLHOTO
He otpaske Hbl Bechb yuac | X03sHCTBYFOLIIM
paccpouku JIeJIeHBI CpPOK pacc- pBIHKA C OIpelleICHHEM
MIpEIeIIbl BbI- N TOK €IMHOB | CyObeKTam, Io-
U HE OTIpeZie- | XO3AHCT POYKH U HE pa3MepoB BBIACISIEMBIX
KyTla 4yac TH . PEeMEHHO | BBIIAOIINX MOY-
JIC HBI X031 ByI'OLLlHe onpeﬂene HBI Cpe)lCTB JUISL UTITIOTEYHOTI'O
3eMelib HOro . WJIM 4acTh 10 | BEHHOE ILJI0/I0-
o CTBYIOILINE CYyOBEK- | XO3SICTBYIOIINE KpPEJIUTOBAHHUS 110 PETrH-
ydact ka B % u ypoYH IIaM | poue Ha OCHOBE
CyOBeK- TBI, TIOJIb- | CYOBEKTBI, TTOJTb- OHaM CTpaHBI C CO3TaHUEM
10 BUJaM WM BUJaM 5-TH JACTHUX
. TBI, [IOJIb- | 3YIOLIMECS | 3YIOLINECS Jib- N UIIOTEYHOro OaHKa, e B
yroaui yroaui JIAHHBIX MOHHTO-
3YIOIIUECS] | JIBFOTaMH roTamMu KadecTBE 3aJI0TOBOTO HMY-
pUHTa 3eMelb
JIbFOTaMU IIECTBA BBICTYIAET CTOU-
MOCTH 3€MEJIBHOTO YUacTKa.

Kak mokasamu mccnenoBaHUsl KpPYyIHBIE CEIb-
XO3MpeaAnpudaTd, AaX€ TIIpU JIbI'OTHOM PEKHUME
HE CMOTYT BBIKYIHUTHh 3E€MJIH 3a IPEIOCTABIICH-
HBI UM CpPOK JOJIrocpodHOU apennanl — 49 net. Ha
npumepe TOO «Otkamxkap» HypuHckoro paiioHa
KaparanauHckoit o0macTu pacCMOTPUM BO3MOXK-
HBIE BApPUAHTHI BBIKYIIA 3e€MeJIh C COXPAHEHUEM 3eM-

ISSN 1563-0234

JIETOJIb30BaHus B 94,9 ThIC. ra B COOCTBEHHOCTH OI-
HOTO YUPEIUTEIIS.

Cy1iecTByIOT Ba BapuaHTa:

— mepBbEIi — pasmep npudsu B TOO momkeH
BO3pacTu He MeHee yeM B 10 pa3 u coctaButh 92
MJIH. TEHTE, 332 CYET HapallMBaHUS MPOTHO3HBIX
00HEMOB TIPOM3BOJICTBA MTPOAYKIINN KHBOTHOBOIC-
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TBa W pacTeHHeBOACTBa. [lois mpuObLIN, HCIIONb-
3yemasi Ha BBIKYII 3€MJIM, OTIPEACIUTCS B pazMepe
27,6 muH. Tenre. g 5Tux meneit HeoOXoauMo yBe-
JINYUTH TIOToJI0BhE OBell B 2 pasza ¢ 20,0 ThIC. TONoB
10 40,0 ThIC. rONOB, KPYIHOIO POraToro cKota — B
2,4 paza, momajaeit — B 3 pasa, a TaKkKe MOBBICUTH
MIPOAYKTUBHOCTH BCEX BUJOB CKOTA. DTO MO3BOJIUT
COKpaTUTh CPOKH BbIKYyHa J10 22 JIET;

— BTOpOH — He 3((eKTHBHOE BEICHUE MPOU3-
BOJICTBA, Mallble pa3Mepbl MPUOBUIN, OOJBIIHE
IJIOMIAIM HEHCITONB3yeMbIX MacTOumI TpeOyroT Te-
pecMoTpa rpanull 3emiuenonb3oBanuit TOO u u3b-
SITUA 4YaCTH HEUCIIONb3yeMbIX 3eMellb. JTH MEpbI
obecreyaT ONTHMH3AIMIO Pa3MEPOB 3EMIIETIONb-
30BaHMSI IPU YCIOBUU COXPAHEHHUS CYILECTBYIOLEH
CTPYKTYPBI IPOU3BOJICTBA.

Takue BapmaHTBI MOTYT UMETh MECTO B KpPYII-
HBIX CCJIBXO3NPCANPUATHAX 3C€PHOBOTO IMIPOMU3BO-
JCTBa C OOJIBIION TUIONIAABI0 TIOCEBOB 3E€PHOBBIX,
HO MaJIBIMH JJOXOJaMH W HU3KUMH Harpy3Kamu co-
JIepIKaIIerocsi IMOTOJNIOBbSl CKOTa OOIIECTBEHHOTO
CEKTOpa Ha MACTOMIIHBIX TEPPUTOPHUIX XO3SHCTB.
B menom cnemyer OoTMETHTH, YTO pealbHO YCKO-
PHUTH TIPOLIECC NPUOOPETEHHUSI 3eMENNb B YaCTHYIO
COOCTBEHHOCTh 0€3 TOCYAapCTBEHHBIX Mep TOJI-
JIEP>KKW B BHJIC TOBBIIICHHBIX CTAaBOK CYOCHINH H
npeaOCTaBJICHUA JIBIOTHBIX KPEAWUTOB JIsI BBIKYIIA

3eMelb BechMa 3aTpydHHTENbHO (PexomeHnarum
KasHUU DuAIIK, 2014).

Hamu paccMOTpeHBl YCIIOBUSL 3€MEIbHO-UIIO-
TEYHOTO KPEIUTOBAHUS ISl PA3BUTHS 3€MEIBHOTO
pBIHKA (Tabnuma 6).

HpI/IBe,Z[eHHI)Ie HUCCIICAOBaHWs ITOKa3bIBAIOT,
YTO JJIsi Pa3BUTHUSL 3EMEIBHOTO PHIHKA HYKHBI
Ipyrue Oonee NeHCTBEHHbIE MEXaHWU3MBI BBIKYIIa
3eMelib, 2 UMEHHO elle 0oJjiee JIbIOTHBIN PEeXUM
BBIKyTIa, IpUHATHE 3akoHa «O0 UITOTEKE CEIhCKO-
X0351IHCTBEHHBIX 3€MEJIbY, IO3BOJISIFOLIUI B KAUECT-
BE 3aJI0Ta MCIOJIb30BaTh KaJaCTPOBYIO CTOMMOCTD
3eMJIU ¥ TIPEIOCTABIISTH KPEIUTHI CO3IaHHBIM UTIO-
TEYHBIM OaHKOM MOl HU3KHUE TPOIEHTHBIE CTAaBKU
TUTaThl 32 KpenuT, He Oosee 4% TOM0BbBIX, KaK 3TO
MMEET MECTO B CTpaHaxX C Pa3BUTOH pPHIHOYHOM
SKOHOMMKOM.

PacdeTsl oKa3bIBarOT, YTO CUCTEMA JOITOCPOY-
HOTO KPETUTOBAaHUS 00ECIICYUT YCKOPSHHBIC TEMITBI
pa3BUTHUS 3€MENFHOTO pPBIHKA W OymeT crmocolcT-
BOBaTh BBIKYITy 3€MJICTIONIb30BAHUI O0Jiee MEIKUX
KPECThSTHCKUX XO3SICTB, KOTOpPBbIC 3aHUMAIOT B
HacTosimee Bpemst 10 41% oOrmieit ux gucieHHOC-
ti. Tpebyer ynpolieHue npoieaypa BEIKyNa 4acTH
3eMeJIHbHOT0 y4acTKa, HauboJee IIEHHBIX BUJIOB YTO-
IUH TI0 ypOYHINaM, OTKpPBIBAIOMIass BO3MOKHOCTH
Pa3BUTUA 3EMEJIBHO-UIIOTECYHOI'O KPEAUTOBAHUS.

Taéamnua 6 — [IepcriekTHBHEIE ClIEHAPUH Pa3BUTHS 3eMeIbHO-UIToTedHOT0 KpenuroBanus (Pekomenmanmu KasHUN DuATIK, 2014).

Cy1iecTByIoIue HeJOCTaTKN
3eMEIIbHO-MITOTEIHOTO KPEIAUTOBAHMUS

HCpCHeKTI/IBHLIe HanpapJICHUS 3EMCIIbHO-UITOTCYHOI'O KPEAUTOBAHUA

3eMeNbHO-UIIOTEYHOE KPEAUTOBAHUE HE PA3BUTO
OTCyTCTBYET 3aKOHOAATENbHAA 0a3a MO UITOTEKE
3eMeJlb CeIbCKOXO03sCTBEHHOTO Ha3HAUEHUS
OTCyTCTBYeT pOib TOCYIApCTBEHHOIO PpEryiu-
pOBaHUS IpoLEecca 3eMENbHO-UIMOTEYHOTO Kpe-
JUTOBaHuUs: B eiicTByromux [IporpamMmax pa3su-
Tus AIIK He oTpakeHa poJib UIIOTEYHOTO Kpeau-
TOBAHHSI.

[NoBbIIeHNE PONTM TOCYAAPCTBEHHOTO PETYIHMPOBAHUS 3€MEIBHO-UITOTEIHOTO
KPEIUTOBAHUS IyTEeM OTPAXKCHUs B TOCYAAapCTBEHHBIX [IporpaMmax pa3BUTHs
ATIK 7BproTHOTO pekmma KpeAWTOBaHMs ISl 0OecriedeHHs JBbIOTHBIMHU Iie-
JIEBBEIMH JIONTOCPOYHBIMU KPEJUTAMU B LEJISIX PA3BUTHS 36MEIIBHOTO PHIHKA.
Heob6xonumo npunstie 3akona PK «O0 umoreke 3eMenb cenbCKOXO3IHCTBEH-
HOTO Ha3HAUSHUs», IIe OTPa3UTh OCOOCHHOCTH TPEIOCTABICHUS UITOTEYHBIX
KPEIUTHBIX PECYPCOB IO 3aJI0T 3€MIIHL.

BaHky He BBIIAIOT MIIOTEYHBIC KPEAUTHI HA I0-
KyTIKy 3€Mellb M3-3a MOBBIIIEHHOTO PUCKA.

He pa3BUT MHBECTUIIMOHHBINA KJIMMAT B OTPACIH
CEJIbCKOE XO3SIMCTBO

HeynosierBopurenbHoe (HPHHAHCOBOE COCTOSTHHE
MHOTHX CeJIbX03(hOpMHPOBaHHIA, MaJIbIC pa3Mephbl
CBOOOIHBIX COOCTBEHHBIX O0OPOTHBIX CPEACTB

ObecrieueHNe yCTOWYMBOCTH M HAJEKHOCTH TOCYIapCTBEHHOW (DHMHAHCOBON
TIOMOIIH XO3SHCTBYIOIIUM CYOBEKTaM 4epe3 00s3aTenbcTBa OAHKOBCKOW CHC-
TEMBI UITOTEYHOTO KPEAUTOBAHMS.

BaHKH [PEI0CTABIISIOT 36MEIIbHO-UITOTEYHbBIC KPEANTHI 3aeMIIMKAM Ha OCHOBE
OLICHKH UX KPEJUTOCIIOCOOHOCTH M 3aJI0TOBOM CTOMMOCTH 3€MEJIbHBIX y4acT-
KOB, OIPEEIIIIOT CPOKU MPEIOCTABICHHSI KPEANTOB, PACCUUTHIBAIOT BO3ZMOXK-
HbIC PUCKH IIPU CTHXMITHBIX OCICTBHSX U AP. GOPC-MaKOPHBIX 0OCTOSATENBCTB,
YUYHTBIBAIOT 00€CIeYeHne BO3BPATHOCTH KPEIUTOB, B T.4. MyTEM YBEIHYCHHS
CPOKOB KPEIUTOBAHNSI.

HenocratoyHo pa3BuThl (MHAHCOBO-KPEAUTHBIE
HWHCTHTYTHI aJIbTepHAaTHBHBIE OaHkaMm. Cymect-
BYET Pa3pbIB MEIK/Ly HEYIOBICTBOPEHHBIM CIIPO-
COM Ha KPEIUTHI U MPEIOKEHUEM

Co3nanne MNOTEYHOro OaHKa C HaJeJeHHEeM OIPEENeHHbIX (QYHKIHMil ro-
CYIlapCTBEHHOIO YyIpaBleHUs. PacmupeHue HCTOYHMKOB HHBECTUPOBAHUS,
(MHAHCOBBIX MHCTUTYTOB, YTO MTO3BOJHUT PEarupoBaTh Ha pa3Mep MPOIEHTHBIX
CTaBOK IO KPEAUTaM B CBSA3H C POCTOM MH(IALUHM, THOO JIeBalIbBAIIUCH.
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BoiBoabI

Jlns mMoroTOBKM MPEJIOKEHUN 10 Pa3BUTHIO
mpo3pavyHoro 3€MCJIbHOI'O PbIHKA HAMW BBISABJICHBI
CYILIECTBYIOLUE MPErpajbl, KOTOPHIE YCTPAaHSIOT
JIEHiCTBHE TPO3PAYHOCTH PBIHKA W CBOIATCA K
CIIEAYIOIIEMY: OTCYTCTBYET CBOOOJHBIN JOCTYI
K JIOCTOBEPHOH WH(pOpMAIMH O CJIEIKaX C 3eM-
Jeil, MEeCTHBIE OpraHbl yNIpaBiIeHHs He HWHQOp-
MUPYIOT O TMPEACTOSIIUX CHCNKAX C 3EMEIbHbBI-
MU Y4YacTKaMH, MPOUCXOAUT 3ATATUBAHUE CPOKOB
oopmIIeHUSI TOKYMEHTOB, UMEET MECTO KOppyII-
us, MOJy4YWJI PA3BUTHE HENPO3PAUHBIA PBIHOK
3emui. Hamu mipejiaraercs: co3aarh ouiinanbHbIe

caiitel B MecTHbIX CMU o0 mpeacrosmmx cruenkax
¢ 00beKTaMH HEIBI)KUMOCTH Ha KOHKypcax M ayk-
[OHaX ¢ 00s3aTeNbHBIM YKa3aHUEM MX CTOMMOC-
TH; COKPaTUTh CPOKH O(POPMIICHUS JOKYMEHTOB O
aKTaM Ha [PaBO YAaCTHOM COOCTBEHHOCTH Y apEHIbI
1o 35 mueit uepes cuctemy omgHoro okHa (LIOH®I);
rocopraibl, B3aMMOJCHCTBYsl uepe3 BeO-moprai,
JOJDKHBI TIPUHATH COOTBETCTBYIOIEE DPEIICHHUE H
BBINIOJIHATh TPEOOBaHMS 3aKa3uuKa B TeUeHUE 35
IHEW; co3naTh WHPOPMAUMOHHYIO 0a3y JaHHBIX O
COCTaB€ BBIKYIUIEHHBIX 3€MEIbHBIX y4YacTKaxX IIO
BHUJIAM CEJIbX03YTOAMN M KaJacTPOBOW CTOMMOCTH
u BecTH yueT B npuioxkenusx 10,11 ¢. 22 u 22-a
(Tabmuma 7).

Ta6auua 7 — ObecneyeHre MPO3pavYHOCTH CHIEJIOK C 3¢METbHBIMU YYaCTKaMH

CymiecTByIOMue Mperpaabl Mo MPO3pavHOCTH CIACTIOK
¢ 3emuiei

[Mpemnoxenns Mo MPO3pavHOCTH MEXAaHN3MOB 3EMEIBHOTO PHIHKA

ITonyunn pa3zBuTHe HEMPO3pauHbIi PHIHOK 3EMIIU

Co3maTh OOLIECTBEHHBI OpraH Ha MECTHOM YPOBHE IO KOHTPOIIO 3a
YCTaHOBJICHHEM Ka/IaCTPOBOI CTOMMOCTH 3eMJIH IS BBIKYTIa

Hmeer mecto koppynuus

Cozznate MHGOPMALMOHHYIO 0a3y JAHHBIX O COCTAaBE BBIKYIUICHHBIX 3€-
MEJIBHBIX YYaCTKOB 110 BUJIAM CEJIbX03yIOJIUi U KaJacTpOBOI CTOUMOCTH,
BezieHNe ydera B mpmwiokenusx 10,11 ¢. 22 u 22-a

HpOI/ICXOHI/IT 3aTAruBaHUE CPOKOB O(bOpMJ'IeHI/ISI JIOKY-
MCHTOB

COKpaTHTh CPOKU O(QOPMIICHHS JOKYMEHTOB 10 aKTaM Ha MPaBO YacT-
HOU COOCTBEHHOCTH W apeH[BI 10 35 mHel depe3 CHCTEMY OIHOTO OKHa

(LIOHg1). I'ocopransl, B3auMoIecTBYsI uepe3 BeO-opTai, JOIDKHBI IPH-
HSTH COOTBETCTBYIOIIEE PEIICHNE U BEIIIOIHUTH TPEOOBAHNS 3aKa3uiKa B
TEeYeHUH 35 nHen

OTCyTCTBYET CBOOOMHBII NOCTYN K JOCTOBepHOU HH- | Co3maTh oduimanbHbie caiThl B MeCTHRIX CMU 0 mpeacTosImux clelikax
(dopmamum 0 chaenkax c 3emiieil. MecTHble Oprassl | ¢ 00bEKTaMU HEABIKUMOCTH Ha KOHKYPCaX M ayKIIMOHAX C 00sS3aTeIbHBIM
yhnpaBieHus: He HMHGOPMHPYIOT O MPEACTOSIIMX | yKa3aHWeM X CTOMMOCTH

CIEINIKax ¢ 3eMeJIbHBIMH y4aCcTKaMu

Heo0xomumo co3aate 00IIeCTBEHHBIH OpTraH Ha
MECTHOM YPOBHE IO KOHTPOJIO 332 YCTaHOBJICHHEM
KaJaCTPOBOM CTOMMOCTH 3€MJIM JUISl BBIKYIIA, MPO-

BCACHUCM KOHKYPCOB U aYKIIMOHOB IIO IMPOAAKE 3C-
M€JIb B 4aCTHYIO COOCTBEHHOCT.
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FEEOAOTO-TEOMOP®OAOIMYECKAS XAPAKTEPUCTUKA
PAMOHOB MNAAEOAUTUYECKUX CTOSAHOK CEBEPHOTO
MPEATOPBS XP. UAEMCKOTO AAATAY

B nocaeaHue roabl creumaAnctbl Aabopatopmm «feoapxeorornm» hakyAbTeTa MCTOPUM, apXEOAO-
rm 1 aTHorpadpmm Kasaxckoro HaLMoHaAbHOMO yHMBepcuTeTa M. aab-Dapabu BMeCTe C COTPYAHMKaMM
dhakyabTeTa reorpachmn 1 NPUPOAOTOAB30BaHMS B MPeAeAax CeBEpPHOro npeAropbs xp. Maenckoro
AAaTay NpoOBEAM PSiA Fe0apXeOAOrMYeckMX MCCAEAOBaHWMA. B xoae mccaepoBaHUsi ObIAO BbISIBAEHO
HECKOAbKO MAAEOAUTUYECKMX CTOSIHOK, U3yUYeHMEe KOTOPbIX MMeeT GOAbLIOE 3HAUYEHWE AAS PeLLeHus
npobAembl 3acereHunst Tepputopun KOro-Boctouroro KasaxcraHa nepBobbITHbIMK AIOAbMU KAMEHHOTO
Beka. Matepuanbl n3 ctogHok Kactek, Kbidblaay3, Temmpark m LLIapbIH AQl0T MpeACTaBAEHME O NYTIX U
BPEMEHM 3aCeAeHUst OAHOTO M3 MHTepecHbIX pernoHoB KasaxcrtaHa — XKeTbicy. PasHoobpasue reomop-
hOAOTMYECKNX MO3ULMI U HAXOXKAEHWNE apTedakToB B PA3AMYHbBIX CAOSIX YETBEPTUYUHbBIX OTAOXKEHMIA,
MO3BOASIET UCMOAB30BaTb FEOAOrO-TeOMOP(OAOTNYECKME METOABI AAS ONIPEAEAEHUS NMaAeoreorpadm-
YeCKMX YCAOBUI OOMTaHMS U BbIAEAEHMSI BO3pacTa CTOSIHOK APEBHEro yeAoBeka. ManeoAnTuueckue
CTOSIHKM ObIAM OOHAPY>KEeHbI B AECCOBbIX MOPOAAX B YCTbsIX AOAMH HEGOABLUMX PEK MPU BbIXOAE MX U3
rop B MPeAropHble paBHMHbI, HA KOHYCAX BbIHOCA BPEMEHHbIX BOAOTOKOB. KaMeHHble opyamsi, o6Hapy-
>KEHHblE B paiioHe cTosHOK Kbi3biaay3 1 Maiibyaak, OblAM M3roTOBAEHbI B OCHOBHOM M3 nopdupmTa.
MX MCTOUYHMKaMK SBASIIOTCS 3(PPy3MBHbBIE MAaCCHBbI HUXXHEro KapboHa, LUIMPOKO pa3BUTble B 3aMaAHbIX
OTporax BOAOPa3AEAbHOM YacTu xp. Maeinckoro Aaatay. INpoaykTbl paspyueHns ahy3mBHbIX MOPOA,
o6pasoBaBLUMe B pe3yAbTaTe UX BbIBETPMBAHMS, aKTUBHO CMbIBAaAMCb FOPHBIMU PeKaMu B MPeAropHble
30Hbl, TAE€ OTKAQABIBAAUCH B YCTbSIX HEOOABLUMX PEK M HA KOHYCaX BbIHOCA BPEMEHHbIX BOAOTOKOB.

KAtoueBble cAoBa: reoapxeoAormyeckme MCCAeAOBAHMS, AECCOBbIE OTAOXKEHMS, MAAEOAUTUYECKME
CTOSIHKM, KOHYCbl BbIHOCQ, MPEArOPHble PaBHMHbI.

“Kusainov S. A., Imangaliyeva M. Zh.
Al-Farabi Kazakh National University, Kazakhstan, Almaty, *e-mail: kusainov36@mail.ru

Geological and geomorphological characteristics of the Paleolithic sites of the northern
foothills of the lle Alatau ridge

In recent years, specialists of the laboratory of “geoarcheology” of the faculty of history, archeology
and ethnography of the Kazakh National University named after al-Farabi, together with the staff of the
geographical faculty within the northern foothills of the lle Alatau ridge, conducted geoarchaeological
research. The study revealed several Paleolithic sites, the study of which is of great importance for solv-
ing the problem of the settlement of the territory of south-eastern Kazakhstan by primitive people of the
Stone Age. Materials from the sites Kastek, Kyzylauz-2, Temirlik and Sharyn give an idea of the ways and
times of settlement of one of the interesting regions of Kazakhstan — Zhetysu. The variety of geomorpho-
logical positions and the finding of artifacts in different layers of quaternary sediments, allows the use
of geological and geomorphological methods to highlight the age of sites of ancient human.. Paleolithic
sites were found on the valleys of small rivers when they left the mountains in the foothill plans, on the
removal cones of temporary watercourses. Stone tools found in the Kyzylaus and Maybulak sites were
mainly made of porphyrite. Their sources are the effusive errays of the Lower Carboniferous, widely
delevoped in the western spurs of the watershed of the lle Alatau ridge. The products of destruction of
effusive rocks, which formed as a result of their weathering, were activety washed away by mountain riv-
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ers into the foothill zones, where they were deposited in the mouth of small rivers and on cones removal
of temporary streams.

Key words: geoarchaeological research, loess sediments, Paleolithic sites, carrying out cones, foot-
hill plains.

"KycaibiHoB C.A., '"MimaHraameBa M.>K
*aa-Mapabu aTbiHAaFbl Kasak, yATTbIK, yHMBepcuTeTi, KasakcraH, AAmMartsi K., e-mail: kusainov36@mail.ru

Ine A/\aTay XKOTACbIHbIH, CO/\TYCTiK ETEI'iHAEI'i NMaA€oOAUT TYpaKTap aﬁMaK,TapblelH,
I’EO/\OI'Mﬂ/\blK,-I’EOMOde)O/\OI’Hﬂ/\bIK, cMnaTtTamachl

CoHfbl XKbiapapbl aA-Dapabu aTbiHAAFbl TapuX, aPXEOAOrMUS KOHe 3THOrpaust hakyAbTETIHIH,
MaMaHAapbl XkaHe reorpadms akyAbTETIHIH KbI3METKePAepi Iae AAaTay >KOTaCbIHbIH COATYCTIK eTeriH-
Ae BIpAECKEH re0apXeoAOrMSAbIK, 3epPTTEYAEP XKYPri3ai. 3epTTey 6apbicbiHaa IAe AAaaTay >KOTacCbIHbIH
COATYCTIK eTeriHae 6ipkarap naAeoAMT TypakTap TabbiAabl, OYA Tac FaCbIPAbIH, aAFaLLKbl aAAMAAPbI-
HblH Ka3sakCTaHHbIH OHTYCTIK-LIbIFbIC ayMaFblHbIH KOHbICTaHy MaceAeciHe eTe MaHail. KacTtek, Kbi-
3biAay3, TemipAik >xkeHe LLlapblH TypakTapblHaH aAblHFAH MaAiMeTTepi KasakCTaHHbIH MaHbI3AbI
aymarblHblH, 6ipi YKeTicyaiH KOHbICTAHY >KOAbI MEH ME3TIAIH TYCiHAIpyre 60Aaabl. Tac MOAEHMETIHIH
KAAAbIKTapbl 8p reoMOpPOAOTMSIAbIK, ACHIEMAE KOHE TOPTTIK Ke3eH Ty3iAIMAEPAIH op KabaTTapbiHAA
OpHAAACKaHbl, FTEOAOTUS >KaHE reoMOPMOAOTUSIAbIK, SAICTEP apKbIAbl aAFaLLKbl aAAMAAPbIHbIH MEKEH-
AEHYIHIH MaAeoreorpamsIAbIK, >KaFAAMAAPbIH XKOHE KOHbICTAHY >KaCblH aHblKTayFa MYMKIHAIK Gepe-
Al. [laAeoAUT TypakTapbl Tay eTeriHAEri >KasbikKa LWbIKKAH 63€HAEp >KaraAayblHAAFbl AECC TY3iAiM-
AEpiHAE XBHe |ae AaaTay COATYCTIK eTeriHAe AamblFaH yakbITLla aFblHAblI CYAQPbIHbIH bICbIPbIHADI
KOHYCTapbiHAQ TabOblAFaH. Kpi3blAay3 TyparblHAQ TaObIAFaH Tac KypaAAapbl HeEri3iHAe nopdupuTTeH
>kacaAblHFaH. OAapAblH Ke3i Iae AaaTtay cyanbipblk, 6OAIriHAEri 6aTbiC CIAEMAEPIHAE KEH AaMblFaH Te-
MeHTi Kap6oHHbIH, 3 Y3MAAbIK, MaccMBTEpPi. YTIAYy HOTMXKECIHAE KaAbINTackaH 3dy3MIAbIK, Tay>Kbl-
HbICTapAbIH OY3bIAFAH CbIHbIKTbl MaTEPMAAbI, TAYAbl ©3EHAEP aPKbIAbl Tay €TEriHe LWaMbIAbIM, Killiripim

©63eHAEep CaFaAapblHAQ XKOHE YaKbITLLIA aFblH CYAAPAbIH bICbIPbIHAbI KOHYCTAPbIHAQ LLIEOKKEH.
TyHiH ce3Aep: recapxeoAOrnsAbIK, 3ePTTEYAEP, ABCC TY3IAIMAEPI, MAAEOAUT TypaKTapbl, bICbIPbIH-

Abl KOHYCTap, TayaAAbl >)Ka3bIKTap.

BBenenue

IlepBrie apXeoJOrHMUECKHe WCCIECTOBAHUS C
MPUMEHEHUEM JIAHHBIX 10 T€OJIOTHH B TeoMOP(0oIIo-
ruM ObUIM MpOBeleHbl Ha Tepputopun Kazaxcrana
B 60-TpIX W 70-TBIX TOmax IMPOIIIOTO CTONETHS. B
pe3yipTaTe 3THUX HMCCIEeNOBaHUI OBLIO BBIIEICHO
HECKOJIBKO apeajioB M 3TaIlbl SBOJIIOLUN KaMEHHbIX
WHIyCTpUi B Hamel pecmyomnke. Kak 0p110 Kyimb-
Typa KaMEHHOTO BeKa BIIEpPBbIC ObLIa OTKpPHITA Ha
nonyoctpoBe Manreictay, lOxxHom Kaszaxcrane
(Kaparay), Capsi-Apke u B JleBoOepexbe [Ipump-
ThIIIbA. TOC GI)IHI/I BbISIBJIICHBI COTHU IIaMATHHKOB
pPasHOro TUHA: CTOSHKH, IOCENICHHS, TOpPOAMIIA,
MOTHJIBHUKH, OCTATKH JPEBHUX TOPHBIX BBIPA0O-
TOK, CBATWINIIA, HACKAJIbHBIC PUCYHKH, KAMCHHBIC
W3BasSHUS, MPHUHAAJIECKAIINE Pa3HBIM 3I0XaM OT
KaMEHHOTO BeKa J0 TOo3THeTo cpenHeBekoBbs (Mc-
Topusi pa3BuTHUs apxeonorun Kazaxcrana, 2013).
Teppuropus [punmmmes (Ilnemaxos, 1993),

OCHOBHBIM pE3yIbTaTOM 3THX pabdoT OBLIO
COCTaBJICHHE XPOHOJIOTHUECKOH IIKabl MaJieo-
muta KaszaxcraHa s yKa3aHHBIX —PETHOHOB
(OKanmaes, 1972). B mocieqaue rofsl aHAIOTHIHEBIE
re0apXxeoNornuecKue MCCIIEIOBAHUS CTAI MIPOBO-
JITH clie[UaIucThl Jadoparopun «I eoapxeonorum»
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(axkynpTeTa MCTOPUH, APXCOJOTHH U ATHOTpaduu
BMECTE C COTpyIHHKaMu (axyinpTeTa reorpapuu u
pUPOJIOTIONb30BaHus  Ka3zaxckoro HalmoHaIBHO-
ro YHUBepcHTeTa UM. aiab-Papabu U B Ipyrux pe-
ruoHax Kasaxcrana, B TOM 9ucie ¥ B I0TO-BOCTOY-
HoW wactn Kaszaxcrana. MiMu Obutn pazpaboTaHbl
COBPEMEHHBIC METOABI M3YUYCHHUs] U JOKYMEHTAlUU
apXeOoJIOTHYECKUX ~ OOBEKTOB, KOTOPBHIMH  IIIHU-
POKO TIOJIb30BAUCH apXEOJOTMYECKHE CITYXKOBI
Kazaxcrana. «['eoapxeonorndeckas gadopaTtopusi»
IpesCcTaBIsieT enHCcTBeHHYI0 B Kazaxcrane n Cpen-
Hell A3Un Hay4HYIO CTPYKTYPY, KOTOpas BHITIOTHSIET
KOMIUIEKCHBIE T€0JI0r0-apXeoJOrHYecKUe Hcce-
JIOBaHUS Ha OCHOBE NPEIOCTABICHNS BCETO 00beMa
UCCIIeIOBaHUI — TIOJIEBBIX U JabopaTtopHbIX. B mo-
JIEBBIX YCIOBHAX IPH ONPeeICHUN reoMOpP(OIOTH-
YeCKUX ITO3UINIT CTOSHOK JIPEBHETO YeJIOBeKa HaMU
6BIJ'II/I IMPUMCHEHbBI COBPEMCHHBIC JJICKTPOHHBIC
HUBEIUPBL, & TAKKE MCIOIb30BAHbl PaJNOYyTICPOA-
HBIE METOJIBI OIIPE/ICJICHHS] BO3pAcTa CI0EB YeTBEp-
TUYHBIX OTIO0KECHUI pru aHaJIM3€ T'COJIOTMYCCKHUX
oOHakeHUH. Bee 310 Mo3BoJIsIeT CKOHIEHTPUPOBATH
TaKOTO POJia UCCIIECAOBAHMS B OHOM OpraHu3annuy 1
JleNiaTh 9TO Ha OoJiee BBICOKOM MPOQeCcCHOHATBHOM
YPOBHE C MPHUBJICYCHUEM, 110 HEOOXOAMMOCTH, CIIe-
[IUAIHUCTOB JIPYTUX AUCIUTUINH.
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B Xome KOMIUIEKCHBIX TIOJIEBBIX HCCIIEOBaA-
HHUH B TIpejienax CeBEpHOro CKioHa Xxpedra Umeii-
ckoro Auaray, BHepBbleé ObUIM HM3yYeHBI Hec-
KOJIBKO CTOSIHOK KaMEHHOTO B€Ka, B TOM 4YHCIIE
crossaku: Kactek, Kei3pinays, MaiiOynak, Temup-
muk, lape. Ilpexme Bcero ObUTM TpoaHaM-
3UPOBaHbl JAaHHBIC MPEIBIAYLIUX HUCCICAOBAHUN
paccMaTpuBaeMoro paioHa, OCBELIAOIIHUE YCIO-
BUs 061/ITaHI/I$I JAPEBHETO 4YCJIOBCKA, B HaCTHOCTH
MaTepHallbl KOHJUIIMOHHON T'€0JIOTMYECKON ChEM-
ku macmradba 1:200000, a Takke MaTepHaIbl OT-
ACJIBHBIX apXCOJIOTHUYCCKHX pa6OT o JaHHOMY
pervony. JlaHHBIE ATHX HCCIEAOBAHUH HMMEIOT
OOJIbIIIOE 3HAYCHHE IS PEIICHHS IPOOJIeM 3ace-
JeHus nepBoOBITHBIME JionbMu FOro-Bocrounoro
Kazaxcrana, B TOM 4ncI€ HHTEPECHOTO B MPUPOJ-
HOM OTHOIIIEHHH perruoHa — XKerucy. Paznoobpasue
reoMop(OJOrHYeCKUX MO3ULUNA M HAXOKIACHHE
apTe(akToB B Pa3IUYHBIX CIOSIX YETBEPTHYHBIX
OTJIO’)KEHHM, IO3BOJISIET MCIOJIB30BAaTh I'€OJIOr0-
reoMopQoJIOrHUeCcKHe MaTepHalbl ISl ONpeJene-
HUS Tayeoreorpauueckux yclIOBUH OOUTaHUS H
BBIJICJICHUS BO3PACTa CTOSHOK JPEBHEIO YEIOBEKA.
BoipmMHCTBO CTOSTHOK OOHapyXeHO B Ipenenax
MPEArOpHON 30HBI, B YCTHAX IOJMH HEOONBIINX
PEK, Ha KOHycaxX BBIHOCAa BPEMEHHBIX BOJIOTOKOB.
Bombiryio posis B COXpaHHOCTH apXeOJI0THYECKOTO
MaTepualia ChIrpajio HaJIu4ue MOKPOBa JIECCOBUII-
HBIX CYIJIMHKOB.

PesyabTaThl ncciie1oBaHuid

CoBpeMeHHBIH  penbed CEBEpHOTO TIpe-
ropesi Mneiickoro Amnaray ortnuyaercs HaJU4YHeM
JIByX OTYETIMBO BBIpAXEHHBIX cTyneHed. OHH
00pa30BaIUCh B pe3yIbTaTe HMHTEHCUBHOTO MIPOSIB-
JICHUSI HOBEHIIMX TEKTOHUYECKUX JABUKEHUN B
HEOTeH-4eTBepTUYHOE BpeMs. OIHOBPEMEHHO
C B3JbIMAaHHEM TOp LUIO HAKOIUIEHHE OrPOMHOMN
Macchl 00JIOMOYHOTO MaTepHalla y MX IOJHOXbS.
IToaropusie paBHUHBI IOCTEIIEHHO BOBIEKAIUCH B
MOIHATHA YU MOABEPTaINCh S3PO3NOHHOMY pacuile-
HEHUIO, OCOOCHHO 3HAYUTEIHLHOMY Ha y4yacTKax,
HEMOCPEACTBEHHO  IPUMBIKAKOMUX K  TIOpaM.
OTuM 0OBSICHAETCS HaJIM4YUe 30H pacHpocTpaHe-
HHSI HEOTCHOBBIX M HUKHEIICHCTOLEHOBBIX PhIX-
JBIX OCAJO0YHBIX OTJIOKEHUH B MOsICE MPEArOpHid
— Ha NPUIOIHATHIX YYaCTKaX HEKOTAA MOATOPHBIX
paBHUH.

B nmosce nmpenropuil  BBIAENSIOTCA  JIBE
TEppPacUPOBAHHBIE CTYNEHH, KOTOpPBIE IPHHITO
Ha3bIBaTh «IpUJIaBKaMu». Penbed BepxHeu cTy-
[IEHU, WJIM TaK HAa3bIBAEMBIX BEPXHUX IIPUIABKOB,
npencrasiasieT coOOH HHU3KOTOpbE WM TPSIbL,
OTXOASIIIHE OT OCHOBHOTO MaccuBa xpeOTa B

CEBEPHOM HAIpaBJIEHUU, C YIUIOLEHHONH WIH
CTyNEHYaTOW TOBEPXHOCTHIO W CPaBHHUTEIHHO
MJIaBHBIMH OYepTaHUSIMHU. AOCOIIOTHBIC BBICOTHI
ux 1200 — 1700 M. OHM pacuneHeHbl YIIEIbEBH/I-
HBIMU JIOJUHAMHU ¢ T1yOnHOH Bpesa 10300 — 400
M (Maiibynak, Paxar) u np. CkIOHBI UX KpYThIE,
3aIepHOBaHBl U MOKPBITHI T'yCTOM FOPHO-JIYTOBOH
PaCTHTEIBHOCTHIO.

JluTonornyeckuii BepxHUe MPHIABKH (Bepx-
HS TpearopHasi CTYINEHb) CBEpPXy CIOXKECHBI
JIECCOBUAHBIMU CYIITMHKAMH MOITHOCTHIO [0
HECKOJBKUX [ECSITKOB METPOB HIDKHEUETBEp-
THYHOTO BO3pacTa, HUXKE JEXKHUT Tpyb0oobIo-
MOYHBIA MaTepuaj MPONIOBHAIBHOIO TEHE3Hca,
MpeJICTaBIeHHBIN cTa000KaTaHHBIMY BaTyHAMHU U
raJeyHUKaMHM, MEpecIanBaloOUMUC C JIMH3aAMU
MEIIKO3eMHICTOTO MaTepuaja, 4TO yKa3blBaeT Ha
npekHee 0oJjiee HU3KOE TUIICOMETPUYECKOE TT0JI0-
JKEHHE 3TOTO Mosica rop, BIIOCIEICTBUM BOBIICUEH-
HOE B TOpOOOpa3oBaHMeE.

Huxuaune npunaBku (HUOKHSS NpearopHas CTy-
neHb) uMeeT abcomoTHyto Bbicoty 900 — 1200
M. B penbede HmKHME MPUIABKHA BHIPAKEHBI HE-
BBICOKMMH YBaJIaMU C TUIOCKON M Cj1a00 BCXOJIM-
JICHHOH TOBEPXHOCTBHIO C OOMIMM YKJIOHOM Ha
ceBep. OHH CBEPXY CIIOKEHBI JIECCOBUIHBIMHU CYT-
JUHKAMH CpeJHEeYeTBEpTUYHOTO Bo3pacta. [lose-
PXHOCTh HIJKHUX MPUJIABKOB PACUJICHEHA pEeKaMu
Y MHOTOYHCIICHHBIMH JIOTaMH, KOTOpbIe 00OHAKAIOT
HIDKEJIe)KalMd  BaJyHHO-TaJ€YHbI  Marepuad,
CO371aHHBIN BpEMEHHBIMH BOJJOTOKaMHU. Peunsle 10-
JIUHBI TIPH BBIXOJIE M3 TOP CPABHUTENBHO MIUPOKHE,
MepexoAIe BHU3 MO CKIOHY B aJUTIOBHAJIBHO-
MpOJIOBHANIbHEIE KOHYCBI BbIHOCA. Hapsay c ec-
TECTBEHHBIMH ¢dopMamMu peibeda, a mpeaenax
npearopuit OonbIIoe pa3BUTHE TOIYYHIN W TEX-
HOTCHHBIC (DOPMBI: Kapbepbl, KaHAJbI, Teppacu-
pOBaHHBIE CKJIOHBI, JOPOTH, TUIOTHHBI, NaMOBI U
T.1. KynsTypHbIE ClTOM MaJeoqIuTHIECKUX CTOSTHOK
00HaXarTCs HE TOJIBKO Ha €CTECTBEHHBIX CKJIOHAX
JIOJIMH, JIECCOBBIX OCTAHIIEB M JAPYTUX (HOPM peib-
eda, HO ¥ HCKYCCTBEHHBIX (hopM, Hampumep, Ha
CTEHKaX Kapbep, KaHAJIOB H Jp.

Cmosanka Kacmek Haxonurcsa B 12 KM K IOTO-
3amany ot cena Kacrtex JXamObuickoro paiioHa
AnmatuHckol oOiacTy. 3amnajgHoe OKOHYAHHE
Unetickoro Anartay mpencraBisieT coOoi OTHO-
CUTEeNBbHO HeBBICOKMM KacTexckuit xpeber, ero
MPOAODKEHHEM sBIsETCs Oonee HU3KHMH Xpeber
JKeTpKoJI, KOTOpPBIA MOXKHO paccMaTpuBaTh U
kak yacth Kennbikracckoro maccua lly-HMneiic-
kux rop. Xpebet XeTrbrkon — HeOonbIIask ropHas
rpsiga, pacrlojioKeHHas Mexny ropamu Ken-
neiktac U Kactekckum xpeOToM. AOCOIOTHBIC
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OTMETKH XpebTa JKeTbiKosl K OKpauHaM CHHIKAeT-
ct go 2000 — 1500 m, mmmHA oOkoimo 70 KM,
MakcuMmajbHas Bbicota — ropa Cysikrobe (3273)
M, pacIiojiokeHa Ha IOT0-BOCTOYHOM OKOHYAHUHU
xpeobTa. [lareonuTHaecKuii TaMITHIHK HaXOIHUTCS
B nonuHe pekn Kactek B ypouuiie Capbikasbik,
y MOJOIIBEI BOCTOYHOTO CKJoHA ropsl CybIkTOOE.
CrosiHKa BBISIBJICHA Ha JIEBOM KPyTOM Oepery pe-
ku Kactek, B 100 M oT pycra, Ha mpoe3Keid 4acTu
TPYHTOBOH JJOPOTH.

CrostHKa IpUypodeHa K PaACHIUPEHUIO JOTUHBI
p. Kacrek, Ha BbicoTe okoio 1500 M, pacnionoxeH-
HOM B 5 KM IO’KHE€ OT CeBEpPHOH MOAOMIBBI XpeOTa.
Ha sTom mpocTpaHcTBe peka TeueT OmKe K paBo-
My KPYTOMY CKJIOHY JOJIMHBI. A BIIONb €€ JICBO-
ro Oepera, MEeXAy PEKOW M CKaJIHUCTBIM CKIOHOM
CyBIKTOOE, TAHETCSI BOJHUCTAS MOBEPXHOCTH IIH-
punoii B 400-600 M, nepecedeHHass HECKOIbKUMHU
JOJMHAMH BPEMEHHBIX BOJOTOKOB, CITYCKAaIOIIH-
mucs ¢ BepmuH CybIkToO€ B HampaBIeHUU pe-
ku Kacrek. CtaguanbHble NPEBHHUE MOPEHBI Iie-
PETOpakMBalOT TPOTOBBIC JOJIMHBI B HECKOJIBKHX
MecTax (AptioxoBa, 1988). CpegHedeTBepTHIHASL
KOHEYHass MOpEHa Ha JaHHOM YyYacTKe Iepe-
ropa’kuBaeT 1onuHy pexu Kactek. A camu MopeH-
HbIE OTVIOKEHHUS CITY’KaT MPEKPACHBIM CBHIPHEM IS
00paboTKK U CO3/IaHUSI KAMEHHBIX OPYAUN U MpeJ-
METOB OBITa IPEBHETO YEJIOBEKA.

Cmosanka Kvi3vinays pacnosnoxeHa Ha KOHyce
BbIHOCA peku Kui3putay3 Omms cema KapakbicTak.
Pexa KpI3puiays Oeper Hayalo Ha CEBEPHOM CK-
JIOHE 3amajHoi Jactu xpebOra Mnelickmii Anaray,
BoctouHee peku Kapakacrek. Pexa Kapakacrex
ornensier Kactexckuii xpeber u [naBHBIH BO-
nmopasnensHbIid xpeder Uneiickoro Amaray. HMcro-
k1 peku KbI3bliay3 pacrionokeHbl Ha aOCONMFOTHBIX
BoicoTax 2180 M. [lonuHa pexku B CpeAHEM Teue-
HUW TIpefcTaBseT coboil TiyOokoe ymienbe V. —
00pa3Hoi (OpMBI B MOIMEPEUHUKE, TIEpeceKas J1Be
OTYETIIMBO BBIPAXKCHHBIEC CTYIICHHU HJIU JIBA YPOBHS
TaK Ha3blBa€MbIX NpujaBkoB Mieiickoro Amnaray,
CJIO)KEHHBIX CBEPXY MOUIHBIMH TOJIIAMH JIECCO-
BBIX OTJIOKCHHUH, CHU3Y — DPBIXJIBIMHU, Ipy0000II0-
MOUYHBIMH TIopomamu. OcaxklieHne Iiecca 37ech
MPOUCXOJIUIIO B YCJIIOBHUSX, KOIIa TOPU3OHTAIbHBII
MOTOK BO3/yXa, HECYILasl MbUIb C IIECYaHbIX MacCH-
BoB IOHOTrO [IpHbanxamss, BcTpedast oporpadu-
YeCcKoe MPEMsITCTBHE, CMEHSJIOCh HAa BEPTHKAIIb-
Heii (Becenosa, 2016). B cBsizu ¢ 3THM CKOPOCTH
BeTpa Pe3K0 YMEHBIIAIACh U MTPOUCXOAMIIO HHTEH-
CHBHOE BBITIAJICHUE JIECCOBOM MbUTH (AJHXOBA,
1978). YV mogHOXbsI CKIOHAa HHMXKHETO NpUIIaBKa
— Ha abcomroTHOU BRIcOTEe 1200 M pexa Kv3pimay3

ISSN 1563-0234

IIPH BBIXOAE W3 TOp TEpsSeT CBOIO CKOPOCTb MU
o0pazyeT KOHYC BBIHOCA C MOITHOW TONIIeH 00J10-
MOYHOTO MarepHaia. 3/1ech Ha CKIOHAX JOJMHBI
pexu KpI3bl1ay3 cOXpaHUIHCh JIECCOBBIE OCTAHIIBI,
0COOCHHO Ha JIEBOOEPEKbE, COCPEIOTOUYNBIINCH B
3armajJHOM CeKTOpe KOHyca BhIHOCA. B ocHoBaHMHM
TAKOT'0 OCTAHLA JIECCOBUIHBIX MOPOJI, PSAIOM C 3H-
MOBKOI1 yabaHOB 00HapyKeH O00TaThIii MHOTOYPOB-
HEBBIN KOMIUIEKC CTOSSHOK KAMEHHOTO BEKa.

Crenyer OTMETHTh, YTO MHOTOYPOBHEBBIN
xapaktep CTOSHKH KbI3bUIay3 CBHIETEIBCTBYET
O TOM, YTO B LEJIOM ONMUCHIBAEMbId palioH sB-
Tsuicss  ONMaronpusTHBIM B TPUPOIHOM OTHOIIIE-
HUW PETHOHOM W TIPW HACTYIUIEHWH TMOIXOMSIINX
KJIMMAaTHYECKUX YCJIOBUH, HEOAHOKPATHO 3acemsii-
Cs1 IPEBHUM YEJIOBEKOM.

OcraHery BBHITSHYT B  MEPHAHOHAIHHOM
HaTpaBJICHNUH, apaIeIbHO TSUSHUIO PEKH U CJI0-
KEH JIECCOBUAHBIMH TMOPOAAMHU TajieBOTO IIBETA.
BeccTpykTypHBIil 00IHK caMUX JIECCOB, XapaKTep-
HBI{ JIJ151 IECCOBHIHBIX CYTITMHKOB TPUJIABKOB, BbI-
cokast mopuctocth (40 — 55%) u kapOOHATHOCTS,
CIOCOOCTBYIOIINE WHTEHCHUBHBIM TPOCATOYHBIM
sieenusiM (TopOyHoB, 2013). Hanuuue cton0yaThix
OTJENHHOCTEH U BEPTUKAIBHBIX TIIBIO, CBOMCTBECH-
HbIe TOKPOBHBIM JIECCaM, CO3/IAI0T OIaroNpHUsSTHHIE
ycIoBUs st (POPMUPOBAHUS OOJNBIIOTO MHOTO-
o0pa3usi onoji3HEBIX AehopMalu: OMOJI3HEH-00-
pYLIEHUS, OMOJ3HEH-OIUIBIBUH, T/I€ BHYTpPEHHHUE
nedopmanuu muauManbhbl (Enucees, 2013). Ha
CKJIOHAX JIeCC ATOT YacTUYHO IIOJBEpraeTrcs Je-
JIOBHAIILHOMY CHOCY, B CBSI3M C YeM MECTaMH OH
npuoOpeTaeT CIOMCTOCTh W oboramaercst mieo-
HUCTBIMH TMPOJYKTaMU TOPHOTO CHOca. PasMokas
BECHOM MIPH TassHUH CHETa, JIECC HepeaKo odpazyeT
OIacHble, MIHOBEHHO CpBIBAIOMIMECS OTUILIBHHBI
U Jpyrue CKJIOHOBBIE siBieHMA. [Ipm sTOoM cie-
JIyeT OTMETUTh, YTO OONBIIMHCTBO 3HAYUTEIH-
HBIX 10 pa3Mepy ONOJ3HEH W OIUIBIBUH, pa3BU-
TBIX B MCCJIECIYyEMOM paioHE, CBA3aHO C BBICOKON
celicMuYecKkoil akTHBHOCTBIO (7 — 9 OayuioB 110
mkane MSK). 3aech, BIOIb CPaBHUTENBHO KPYTI-
HBIX OOHOBJICHHBIX TEKTOHHYECKHX pa3JIOMOB,
OTMEYaeTCsl CTyIIEHNEe OMOJ3HEW W JAPYTUX CKIIO-
HOBBIX SIBIICHUI, CBHJIETEILCTBYIONIUE O MPHYPO-
YEHHOCTH WX K 30HaM aKTHUBHBIX TEKTOHHMYECKUX
HapymeHuit (5). Bce apyrue nmpeamnochuIky K BO3-
HUKHOBEHHIO JIECCOBBIX Je(popManuii, Takhue Kax
XapaKTep YBIAKHCHUS U OOMITUE PBIXIIBIX OTIOXKE-
HUH B pailoHE UMEIOTCA. HUXKE MPUBOJUTCA pa3pe3
JECCOBOr0 OCTaHIA (3amajHasi CTEHKa PacKOIIKH),
B TeJie KOTOPOro OBbLIM OOHApYyKEHBI KyJIbTypHBIC
ciou (Puc. 1).
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KpucTann

Pucynok 1 — Pazpe3 mHOTOCIO0IHOM cTOsTHKN KBI3BITaYy3-2

Cmosanka Temupnux pacnojoXeHa B YPOUHIIE
CapbIkaMbIC Ha TpUJIETAIONICH K JoiauHEe peku Te-
MUPIUK TMoBepxHOCTU JKanmaHalliCKOW paBHUHBI.
Pexa Temupnuk npeHHpyeT OONBITHE TUTONIAIN
B TIpefenax 3amaJHOro OKOoH4YaHHUS KeTmeHckoro
xpe0Ta. BomocOopHBIil OacceltH peKr OXBaThIBAaeT
ropel Temupnuk u ropsl Uymanaii. MccnemyemMblit
Y9acTOK JOJHHBI PACIIONOXKEH B BOCTOYHON YaCTH
JKanmanamickodt paBHUHBL. JTa 4acTh JKanaHaric-
KOM paBHMHBI MMEET IMOJIOTUH YKIIOH Ha CEBEp, B
cTOpoHy monuHb pekn lapbiH, Kyna u BIuBatoTCcs
BOABI pekd TeMmupiauK. AOCONIOTHBIE BBICOTHI TIO-
BEpXHOCTH PaBHUHBI BapbUPYIOT B mpezenax 1160-
1400 M. Y momgHOXBs TOpBI UyIaHail ToIMHA PeKH
TemMupnuk BpesaeTcsi B IOJACTHJIAIONINE TTOPOJIBI,
o0pa3ysl KaHBOHBI, MEepPexXoAdIas K CeBepy B TITy-
0OKyI0 KpPyTOCKIOHHYIO noiuHy (MemoeB, 1982).
MecTo CTOSIHKM CTOSIHKM KaMEHHOM 3MOXM pacro-
JI0OKEHO Ha TIOBEPXHOCTH BOJOpa3AelbHON paBHU-
HBI Y TIPAaBOTO OOPBIBICTOTO CKIIOHA TOJIMHBI PEKH
Temupiuk, roxHee noceynka TeMupIuk.

Cmosanxa [llapvin pacrionokeHa B TpeAenax
JKananamckoi MEXTOpHON aKKyMYJISITABHOW paBHU-
HbI. Mop(hoTIoTHYecKH 3TO TOYTH TUIOCKAs paBHUHA,
nMeromas caa0blif HaKJIOH K ceBepy. PoBHas moBepx-
HOCTHh MEXTOPHOW BIJMHBI HECKOJBKO HapyIlleHa
1o ieprdepun. B IIeHTpabHOM YacTH ee epecekaeT

pexa Illapsra. C ceBepa Ha Hee HaJIOKEHA CIUTOIITHAS
mojioca nureiia KOHyCOB BBIHOCA FOXKHOTO CKJIOHA
rops! Topaiirsip (Cokososa, 2005). Ha rore u 3amaze
JKanananickasi paBHHHA, BCJIEICTBUE Pa3BUBAIOILIEH-
Csl OPO3MOHHOW NEATETHHOCTH, MPHOOpena 4YepTel,
XapakTepHBIE ISl YBAINCTO-IOIMHHOTO penbeda.
Homuna pexku [apsin paccekaer YKanaHalickyro
paBHHHY, OruOast 3aMaJHyI0 OKOHEYHOCTH Tophl Ky-
neiktay. [lo Mepe mpubmmkenus: k TopalTreIpcKkoMy
TOPCTY peka MEHSET CBOE HalpaBJeHHE C CEBEPHOTO
Ha ceBepo-BoCcTouHOE. M Ha CyOIIMpOTHOM ydYacTKe
pexa LllapbIH CITyXUT MECTHBIM 0a3UCOM DPO3HH /IS
BCEX BOJIOTOKOB HCCIIEAYEMOW TEPPUTOPHH, B TOM
YUCIIe U U HeOOIbIIon peukn MaiiOynak. Ha stom
Y9acTKe y OCHOBaHHSA CKJIOHOB CYXWX JIOJHH OT-
MeUaroTCcs BBIXOABI KOPEHHBIX MOPOJ HIDKHEKapOo-
HOBOTO BO3pacTa — MPEUMYITICCTBCHHO () (y3UBHOTO
cocrtaBa. JTO MOPOIBI KETMEHCKOW CBUTHI, TTOTyYHB-
IIHe IUPOKOE PacIIpoCTpaHEHNE Ha TEPPUTOPUH UCC-
JIeIOBaHUs, MECTaMH OOHAYKAIOIIMECS Ha JHEBHYIO
oBepxHOCTh. HoBellIlne TEKTOHMUECKHUE JBUKECHUS
CO3/1aJTH YCIIOBUS JUTS TITyOOKOTO BpEe3a IOIUHBI PEKH
[IapeH 1 OMM3IIeKAMAX CyXUX TOJIMH ¢ 00pa3oBa-
HHUEM BBICTYTIOB KOPEHHBIX ITOPOA 1 (POPMHUPOBAHUEM
Ha TPUJICTAIONINX YIaCTKaX CIenn(hUIeCcKOi (OpMBI
penbeda — Oemnenna. [myOnHa U TycToTa OBPaYKHOU
CeTH TaKOBa, YTO WX KPYTble OOHA)KEHHBIE CKIIOHBI
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9aCcTO CMBIKAIOTCSI, 00pa3ys OCTpbIe TPEOHU, YCIIOK-
HEHHBIE 3y0I1aMu, 00ercKaMu, iupamuamu (Y i,
2009). Ha sTux rpeOHsX, T. €. Ha BOIOpa3/IeIbHON
MOBEPXHOCTH JJAHHOTO MacCHBa HAOIFOIAIOTCS CKOTI-
JICHUS DJIIOBHS B BUJC HICOHUCTO-TIIBIOOBOIO Mate-
pHaia, MOCIYXHUBIIETO CHIPhEM JIJIsl KAMEHHBIX OpPY-
JIUH IPEBHETO YelIOBEKa.

BriBoabI

B 3akiroyenue ciemyer OTMETHTh, YTO Jie-
HYZIAIIMOHHBIE MPOLECChHI, Pa3BUThIE Ha CEBEPHBIX
CKJIOHax Xp. Mneiickoro Anaray HpOSBISIIOTCS B
BUje 0OBajoOB, OIOJ3HEH, KaMHEMaJO0B, OCHINEH,
OIUJIBIBUH, TIJIOCKOCTHOTO CMbIBA, HWHTCHCHUBHON
9PO3MOHHOH JIESATETBHOCTH BPEMEHHBIX U MOCTOSH-
HBIX BOJIOTOKOB C TOCJIEAYIOMHMM 00pa3oBaHHEM
MOIIHBIX CEJIEBBIX BBIHOCOB, a TaKKe aHTPOIIOTCH-
HOTO BO3ICHUCTBHSI — BCE ATO OKA3bIBACT BIIMSIHUE
Ha (OPMUPOBAHHE COBPEMEHHOTO peibeda CKIIo-
HOB TOp M NPEATOPHONM PaBHUHBI, & TaKKE MOTYT
CHOCOOCTBOBaTh KaK COXPAHEHHIO HMCTOPHYECKHX
apTedakToB, TaK U MOCICAYIOMIEMY HX OOHAKCHUIO.
[Tpu sTOM creayet oOpaTUTh BHUMaHKE HA TO, YTO
KaMEHHbIE Opyaus, OOHapyXEHHbIE B pailoHe CTOS-
Hok Kb13butay3 nu MaiiOynak, ObUIH U3TOTOBJIECHBI B
OCHOBHOM U3 nopdupuTa. X HCTOUHUKAMH CITYKH-
1 3P Py3UBHBIC MacCHUBBI HIW)KHETO KapOoHa, IIu-
POKO Pa3BHUTHIC B 3alaJHOM OTpPE3KE BOAOPA3ACIb-
HOl yactu xpebra WUnelickoro Anaray. [IpomyKTs
paspyuenus 3 y3uBHBIX TOPOA, 00pa30BaBLIMECS
B pe3ynbTaTe MPOLECCOB BBHIBETPUBAHUS IOJ JCii-
CTBHEM CHJIBI TSHKECTH, CKATBIBAINCH K MOAHOXKBIO
CKJIOHOB H JIajiee, B IEPHO/] HACTYIJICHUS B PaHHETI-
JIECTOLICHOBOE BpEMs TOJIYIIOKPOBHOTO OJIe/ICHE-
HUSI, TIOJBEPrasch BO3ACHCTBHIO DISIHMAIBHBIX MU
(GITOBHOIISIIMAIBHBIX  [TPOLIECCOB, MEPEMEIAINCh
BHU3. HeokaTtaHHbIe 1 OTyOKaTaHHBIE OOIOMKH 3()-
(by31BOB Ha OCTATOYHO HU3KHX CTYIICHIX TOPHOTO
penbeda 00pa3oBaM HAKOIIICHUS DISLHMAIBHOTO
1 (QIIOBHOIISIIMAIBHOTO TeHe3uca. 3aTeM 00JIoM-
Ki 3(QQY3UBHBIX TOPOA HEOONBIIMMH TOPHBIMU
pexkamu JKamanOynak, Y3wiH-Aram, JKoraiiOymak,
Taykenucaii, Llly0Gapaii mepeHOCHINCH B MPEATOp-
HBbIE 30HBI XpeOTa, TZie OTKIAIBIBAJINCh B YCTBSIX
9THX PEK U Ha KOHyCaX BHIHOCA BPEMEHHBIX BOIOTO-
koB. [lepekpriBasich Mex Iy co00ii, oHM 00pa3oBaIn
B IIPEATOPHOM 30HE IUIEH( KOHYCOB BBIHOCA MOC-
TOSIHHBIX ¥ BPEMEHHBIX BOIOTOKOB. B mepuon moxo-
JIOIaHUsI KJIMMaTa rpy0000IOMOYHBINH HEOKaTaHHBIH
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U TIOJTYOKaTaHHBI MaTepHajl KOHYCOB BBIHOCA Tie-
PEKpBIBAJICSl TOJILEH JIECCOBBIX OTIOKEHHH MOII-
HOCTBIO B HECKOJIBKO JeCSITKOB MeTpoB. OHHU Tie-
PHOAMYECKH HaKalIuBaJIHCh, orpedast moj coOoi
CTOSIHKH KAMEHHOTO BEKa M pa3MbIBAIMCH Ha MIPOTSI-
YKCHUH BCEr0 YETBEPTUUHOTO BPEMEHHU.

Crenyer OTMETUTb, YTO MJSI HW3TOTOBJIICHHUS
KaMEHHBIX OpYAMH HMCIOJIb30BANMCH CIEIHATbHBIC
TBEpAble MUHEpaJbl U TOPHBIC MOPOJIBI C OIpere-
JICHHOW CTPYKTYPOH, pacKallbIBalOLIMECs IPH yape
Ha TOHKHUE U OCTPbIe HOXEBUHBIE TIIACTUHBI — MUK-
POJMTHI IJIMHOW B HECKOJIIBKO CAHTUMETpPOB. Takue
IUTACTHHBI, OCTPBIE T'PAaHH KOTOPBIX CO3/1aBalU pe-
KYIINE Kpasi, 3aTeM BCTaBJSUIM B Ma3bl (TPELIMHBI)
KOCTSIHBIX MJIM JICPEBSHBIX PYKOSTOK M TONydain
BruIajpieBbie HOKU (Demoposuy, 1983). ObmoM-
K1 opupHTa HIKHETO KapOOHA, HCTOKH KOTOPO-
r'0 HaXOAMWJIMChH B BOJOPA3AeIbHON YacTH 3a1aJHOTO
yuacTka xpeota Wieiickoro Anartay u IMpoKo pact-
pOCTpaHEHHbIE B €ro MPEearopbsix, MaKCHMallbHO
MTOAXOIMIIN AJISI U3TOTOBJICHUS TAKOTO OPYAHS TPYyAA.
Bnaronaps cBouM TEKCTypHBIM 0COOCHHOCTSM, TIOP-
(GupuT JNEerko pacmagaics Ha IUTUTYaThIe OTIEIb-
HOCTHU TIPH pacKaJIbIBaHUH, YTO CIYKUJIO TOTOBBIM
ronry(hadpuKaToM IS €ro HajibHenIe oopadboTKy.
Takue cKosbl JaBajl OCTphIC TPaHU, CO3AaBas pe-
Kymue kpas. Kpome Toro, mopguput kpome cBoei
MIPOYHOCTH O00NIaIaeT YHUKAIBHBIMH CBOWCTBAMHU
caMoouuIIeHus. brmarogapst MOHOMHUTHON TEKCTy-
pe U cBoicTBaM MOPOA0OOPA3YIONUINX MUHEPAJIOB,
CJIe/Ibl Pa3IMYHBIX Macel U APYTMX OPraHMYeCKHX
MIPOIYKTOB MCUE3aI0T € ero noBepxHocTH. [losTomy
nopGUPHUT B IpeBHEE BPEMsI HE CIIyYaiHO OKazaiucs
yAOOHBIM MaTepUaoM AJISl HCIOIb30BAaHHS MEPBO-
OBITHBIMHU JIIOABMHU B OBITY M CO3JaHUSI KaMEHHBIX
opyauii. MaccoBoe pacrpocTpaHeHre MopGUpUTOB
B ropax 3amagHbIX oTporoB Mielickoro Anatay u
UX YHUKaJbHbIC (PU3HKO-MEXaHHMYECKHE CBOWCTBA,
00yCIIOBHJIO HIMPOKOE HCIIONB30BAHUE HX JIIOABMHU
KaMEHHOTO BeKa B Ipeesiax paccMaTpUBacMOro
peruona. Tam, rie nepBOOBITHBIC JIFOAW HAXOAWIN
TaKue TOPHBIC MOPOJbl M HAYUYMIHCH U3TOTaBINBATh
MHUKPOJINTBI, BOSHUKAJIM YCTOWYMBBIE 1 MHOTOYpPOB-
HEBBIE CTOSHKH U nocesnenus. [Ipu Hannuamum apyrux
OJaronpusATHBIX YCIOBUH (KIMMaTa, BOJHBIX HCTOY-
HUKOB, 00TaToi (hayHbI ¥ (IOPHI) YHCIEHHOCTD JII0-
JIell 1 moceneHui Bo3pacraa.

Takum o00pa3oM, HAIIUMHM HCCIECIOBAHUSIMU
YCTAHOBJICHO, YTO KaMEHHBIE Opy/Aus, OOHApYyKEeH-
Hble B paiioHe crosHoK Kbi3butay3 m MaiiOymak,
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W3TOTOBJICHBI B OCHOBHOM M3 mopdupura. Ux uc-
TOYHUKOM SBIISIFOTCS A(Qy3UBHBIE MACCHBBI HUXK-
Hero kapOoHa, HIMPOKO Pa3BUTHIC B 3alagHBIX OT-
porax BomopasnesbHOH yacTu xpebra HWnelickoro
Amnaray. Ilpomykrel paspymeHust 3¢dy3uBHBIX
mopox, 00pa3oBaBIIMECs] B pe3yJbTaTe BBIBET-
pUBaHUs, aKTMBHO CMBIBAJIUCh CKJIOHOBBIMH IpO-
LeccaMd M TOPHBIMH peKaMH B IPEATOpPHBIE 30-
HBI, T/I€ OTKJIAJbIBAINCH B YCTHAX HEOOJBIINX PEK
KamanOynak, VY3wpiH-Aram, JKoraiiOymak, Tayxke-
mucait u LllyOapaii, a Taxke Ha KOHycax BBIHOCA
BPEMEHHBIX BOJIOTOKOB.

JlecTHuIa KyIBTYp C MX YETKOM IMOCieI0BaTe-
JBHOCTBIO W MNPUYPOYEHHOCTHIO K OIpPEIEICH-

HbIM (opMaM penbeda U OTIOKCHHUSIM MO3BOJISCT
KOHCTAaTUPOBATh CTPOTYIO 3aKOHOMEPHOCTh PacIl-
peleieHuss UX BO BPEMEHHM U B IPOCTPAHCTBE,
a orcrooga — Oe3yCJIOBHYI CTpaTUTrpaduyecKyro
3HQUUMOCTh 11 BEPXHEro IUIMOLICHA, HUXKHE-
ro, CpeaHero, BEpXHEro IMIeHCTOEeHa U TroJ0IeHa
(IseroB, 1992). CoBMecTHBIE re0apXeoIorniec-
KHE UCCICAOBAHUS paccMaTpUBAEMOro paiioHa
B JaJbHEWIIeM OyayT CIOCOOCTBOBAThH YTOYHE-
HUIO | JICTaTU3allii CTPATUTpaQUUSCKUX CXEM 110
YETBEPTUYHON T€OJOTHM, COBEPILICHCTBOBAHUIO
METOJOB M3yUYCHHUS M JOKYMEHTAIlUU apXeoJsio-
THYECKUX OOBEKTOB, a TaKXKe PEKOHCTPYKIIHH
najeoreorpauuecKux yCIoBUi.
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REGIONAL CLIMATE CHANGE IN THE ILE RIVER BASIN

This study analyzed the historical climate change in Ile River basin of Kazakhstan. The average annu-
al air temperature and precipitation of 13 meteorological stations covering the period of 1950-2016 was
used to detect the climate change employing Man Kendall statistical test. The results of the study show
the increasing trend in the average annual temperature in the areas of lle River basin. The intensity of the
temperature increase is higher (0,30-0,40°C/10 years) in the lower reaches and the lower increase in the
upper reaches of the river. Whereas, there is no statistically significant trend observed for precipitation in
the basin. The multi-direction changes (both increase and decrease) are observed for precipitation, most
of which the decrease in precipitation is observed in August and September. The results of this study are
helpful for water resources development, planning and management in the lle River basin.

Key words: air temperature, precipitation, anomaly, climate change, the test of Mann-Kendal.
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Ine @3eHi aAaObIHbIH, alMMaKTbIK KAMMATTbIK, ©3repici

Byrn Makanapa KasakcraH aymarblHAAFbl IAe ©3eHi anabblHAAFbl TapuXM KAMMAT e3repictepi-
He TaAaay >KYpridiaAi. KAMMaTTbIK, e3repicTepAiH YPAICIH HakTblAQy YLiH, 13 MeTEeOpOAOTUSAbIK,
cTaHums 6orbiHWwa 1950-2016 >KblIAAQP apaAbIFbIHAAFbI XKayblH-LIALLIbIH MEH aya TemrepaTypacbIHbIH
e3repici KapacTblpblAAbl. JKayblH-LIAlbIH MEH TemMrepaTypa TPEHA 63repiCiHiH MaHbI3AbIAbIFbI MaHHa-
KeHaaAAa CTaTUCTMKAABIK, TECTIHIH KOMEriMeH TekcepiAAi. 3epTTey HaTuxKeAepi GoiblHIIA [Ae e3eHi
anabbl ayaaHbIHAQ aya TemMnepaTypachl ©3repiCiHiH XXOFapFbl MOHI ©3€H aFbICbiHbIH aTbipayblHAa (0,30-
0,40°C/10 >KbIA) >K8He TeMeHri MaHi TayAbl ayAaHAApAa TipkeAreH. KapacTbipbiAfaH aiiMakTa XayblH-
LaulbiH YPAICIHIH e3repiciHAe CTaTUCTUKAABIK, MaHbI3ABIAbIFbI XKOK, >K8HE 8PTYPAI BaFbITTaFrbl TPEHA-
Tep (KoFapblAaybl >kaHe TemeHaeyi) 6aikanabl, Gipak, kebiHece TaMbl3 XKOHe KbIPKYMeK armAapblHAA
>KayblH-LUALLIbIHHBIH, a3alobl TipKeAreH. byA 3epTTey >KyMbICbIHbIH, HOTUXKeAepi |Ae e3eHi arabbiHbIH Cy
pecypcTapbiH 6ackapy, >KocrnapAay »oHe Aamybl YLIiH NaiAaAbl GOAbIN TabblAaAbI.

Ty#iH ce3aep: aya TemnepaTypachl, aTMOCQeEpPaAbIK, >KayblH-LLALlbIH, aHOMAAWS, KAMMAT e3repici,
ManHa-Kenaana Tecri.

.2Taannosa 3.K., 'Hbican6aesa A.C., *LLIpecra C.
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PernoHaAbHble MU3MeHeHUs KAMMmaTa B 6acceitHe p. Mae

B AaHHOM MCCAeAOBaHMM MPOAHAAM3MPOBAHbI MCTOPUYECKME M3MEHEHUS KAMMATA B bacceriHe
pekun Man B KazaxcraHe. AAS yTOUYHEHNS TEHAEHLIMN KAMMATUUYECKMX M3MEHEHMIA MPEACTAaBAEH aHaAM3
roAOBOM TemrnepaTtypbl BO3AYXa M OCAAKOB MO 13 METeOpPOAOrMYecKnM cTaHumam B 1950-2016 rr., a
TakXKe 3HAaUYMMOCTb M3MEHEHMII TPEHAQ TeMMepaTypbl BO3AyXa M aTMOCKEPHbIX OCAAKOB ObIAM Mpo-
BEPEHbl C MCMOAb30BaHMEM CTaTMCTMUecKoro Tecta MaHHa-KeHpaAAa. Pe3yabTaTbl McCcAepAOBaHMA
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Regional climate change in the Ile River Basin

MoKasblBalOT, UTO MHTEHCUMBHOCTb TMOBbILIEHUS CPEAHe FOAOBOM TemrepaTypbl BO3AyXa B paioHe
6accerHa p. Mae nocteneHHoO BO3pacTaeT Mo HanpaBAEHMIO TEYEHUSI PEKM, TAE HAUMEHbLLEE YBeAnve-
HMEe TeMMEepaTypbl BO3AYXa NMPOM3OLIAO B BEPXHEM TEUYEHUM, @ HAUOOAbLLIEE YBEAUUEHUE — B HMXKHEM
TeueHnn pekn (0,30-0,40°C/10 aet). OAHAKO B pacCMaTprBAEMOM PalOHE CTaTUCTUYECKM 3HAUYMMOA
TEHAEHUMU AAS OCAAKOB B HE OTMeuaeTcs. B 0OCHOBHOM HAaBGAIOAQIOTCS pa3HOHAMPABAEHHbIE TEHAEH-
UMK (KaK yBeAMYEHME, TaK U YMEHbLLIEHUE) B XOAE OCAAKOB, HO BOAbLLE BCErO YMEHbLIAETCS B aBrycre
M ceHTs6pe. Pe3yAbTaTbl 3TOr0 MCCAEAOBAHUS MOAE3HbI AAS PA3BUTUS, MAQHUPOBAHUSI U YTIPABAEHUS

BOAHbIMM pecypcamu B 6acceiiHe peku Man.

KatoueBble cAoBa: Temnepatypa BO3Ayxa, aTMOChepHble OCAAKM, aHOMAAUS!, U3MEHEHUSI KAUMATA,

TecT MaHHa-KeHaana.

Introduction

The relevance of this work is determined by
the lack of knowledge of regional features of con-
temporary climate change and their consequences,
as well as practical needs for reliable information
on the state of the climate regime of the region, af-
fecting on the livelihood and productivity of natural
ecosystems. Among the most significant effects of
expected climate warming will be changes in water
resources and the water regime of rivers.

There now exist the large number of scientific
papers on climate change (Pachauri, 2007, Jones,
1994, Houghton, 2001, Perevedentsev, 2005,
Ramstorf, 2009), which confirms, on the one hand,
the importance and relevance of this problem for
civilization and, on the other hand, the lack of a sin-
gle, non-controversial assessment of climate trends
and the causes of them.

The problem of “climate change” remains one of
the most complex and confusing in earth sciences.
Since the beginning of the 70s of the last century, the
issues of climate change have been increasingly dis-
cussed in the world scientific literature. Already at
that time, a graph describing the expected change in
average air temperature in the Northern hemisphere
until 2070 was published. From this forecast, it fol-
lowed that in the 21st century, the air temperature
will rise by more than 2°C, that is, by an amount that
markedly exceeds the natural climate fluctuations
that have occurred over the past several thousand
years (Budyko, 1974:280).

At present, the increase in average, on a global
scale, air temperature is considered to be a well-
established fact. In accordance with the results of
studies (WMO Statement on the status of the Global
Climate in 2017, 2018) that the global average
temperature was 0,46 + 0.1°C above the average
for 1981-2010 years and approximately 1,1 = 0.1°C
above the pre-industrial levels. At the same time,
warming was incoherently: it was noted in two
periods — from 1910 to 1940 and from 1976 to 2000,
and a slight cooling was observed in the interval

1946-1975. Since 1976 the air temperature change
rates have approximately been three times higher
than those of the last 100 years in general (Solomon,
2007:14). The same periods of warming and cooling
were noted in the works of K.Y. Vinnikov (1986),
Willett (1950, 1974) and Mitchell (1961). And both
of these processes were more clearly expressed in
high latitudes. Willet (1950: 195) drew attention to
the fact that the cooling trend, first noted according
to data for high latitudes, gradually shifted to lower
latitudes. In the temperate latitudes of the Northern
hemisphere it appeared only in 1950-¢ years, and in
tropical and equatorial much later.

In accordance with observational data on the
world meteorological network, in the past ten to
twenty years there has been a clear trend in the
increase in global air temperature, the reason for
which most climatologists consider the increase
in “greenhouse gases” CO, concentration in
the atmosphere as a result of human economic
activity The Synthesis Report (WMO Statement
on the Status of Global Climate in 2017, 2018)
states with 95% confidence that human activity is
the main cause of global warming. According to
the Intergovernmental Panel on Climate Change
(IPCC), global temperature will inevitably rise over
current century.

However, the “greenhouse” concept of climate
change is a unilateral one (Kondratyev, 2001:124).
In the view of A. S. Monin (2000:122) the main
cause of warming is not the technogenic activity,
but also the strengthening of external influences.
The anthropogenic impact, certainly, is and will
be present in the future, but humanity, through its
economic activity, is not yet able to influence such
gigantic flows that lead to climate change. In the
work of Y.V. Kazantsev (2001:126) it is shown
that the absence of the “greenhouse” effect on the
Earth, and the observed increase in air temperature
is the result of increased solar activity. Having
carefully considered the thermal and radiation
balance of the Earth, Pabat A.A. (2006:42) came
to the following conclusion that “the increased
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greenhouse effect due to anthropogenic increase
in carbon dioxide concentration is not confirmed
by the theoretical radiation and thermal balance of
the Earth”. Moreover, this effect is not confirmed
by experimental studies, it allows to raise the issue
of insolvency the concept of anthropogenic global
climate change. The detailed critical analysis of
the greenhouse effect is given in the monograph
of E.A. Leonov (2010:352). In his opinion, the
global warming has been caused by superposition of
technology-related and cosmogenic causes.

Also V. Zharkova reports that (2015), recently,
there has been the decrease in solar activity, and
by 2030, this activity, expert forecasts that it may
decrease by 60%, which is sufficient to start a
“mini-ice age” similar to that observed in mid-
1645 to 1715. During this period of time, known
as the “Minimum of Maunder,” a long-term and
approximately thousand-fold decline in the number
of sunspots was recorded, coinciding with a period
of significant cooling and even freezing of some
water bodies, both before and after this event that
remained untouched by ice. At the same time,
Zharkova claims that the new cooling will last
much less than the previous one — for three 11-year
cycles, after which the temperature will start to rise
again. In the expert’s opinion, the cooling will be
especially noticeable in the Northern Hemisphere
and may even lead to a lack of food.

In the author’s view S.K. Alamanov, (2006:41)
global climate variations observed in the 20th
century, characterized by mainly two periods of
warming, have a similar response in the regional
climate of the countries of Central Asia. At the
same time, local climatic conditions, especially in
mountainous areas, varied widely in temperature,
when its growth in terms of 100 years in some areas
reached 2,5°C, which means much more than for the
Earth as a whole. Precipitation averaged over the
territory could almost not change, but in some areas
there was both their growth from 1-2 to 20-30%,
and ever greater fall to 40-45%. All this points to the
heterogeneity of local responses to global and even
regional climate change and the mandatory practical
need for local climate change assessments.

Kazhydromet reported that the territory of
Kazakhstan located in the center of the Eurasian
Continent and remote from the ocean at a
considerable distance (2000 — 3000 km), is warming
at a significant pace than the globe average, and the
same rate as on the average Northern hemisphere. For
the period 1976-2016 the coefficient of linear trend of
average annual air temperature for the Earth stood at
+0,18°/10 years, +0,34°C/10 years for the Northern
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hemisphere and +0,34°C/10 years for Kazakhstan
(contribution of the trend in the dispersion of 25 %)
(Annual Bulletin of monitoring of state and changes
in climate of Kazakhstan: 2016, 2017:3).

Research methods

In the works devoted to the study of climate
change, the temperature and air precipitation
fluctuations are mainly studied, as these elements
contain the longest and most reliable series of
observations. The accumulation of long-term series
of instrumental observations makes it possible to
objectively analyze climate fluctuations that have
occurred in recent years.

When studying the internal dynamics of
temporary meteorological series, it is often required
to reveal the presence of the tendency in changes in
the time series, either as the linear or the parabolic
trend. By the type of trend with a certain degree of
reliability, it is possible to predict the future behavior
of the time series. (Tudry, 2009: 34).

The most consistent methodological side of
evaluation of the linear trends described in the works
of I. I. Polyak (1975, 1979), where for estimation of
the linear one is proposed to use the least squares
adjustment for independent observations.

The required regression equation in case of
linear relationship is (1):

yi=ax;+b (D

wherea—coefficientofthelineartrend, characterizing
the rate of change of the studied quantity; x, — time,
year; b — series level at the initial time.

The essence of the least squares adjustment is to
determine the calculated parameters a and b, at which
the sum of the squared deviations of the observed
values of y. from that calculated by formula (1) will
have a minimum value (Sickan, 2007:138).

More informed conclusions could be obtained
by applying statistical criteria for the detection of
monotonous trends. When analyzing meteorological
data, we can use a Mann-Kendall test (Mann-
Kendall test). Mann Kendall test is the statistical
test commonly used for the analysis of trend in
climatologic time series (Mavromatis, 2011:13). The
advantages of this test are the following indicators.
First, it is a non-parametric test that does not require
the normal distribution of data. Secondly, due to non-
uniform time series, it has low sensitivity to abrupt
interruptions. (Tabari, 2011:128). According to this
test, the null hypothesis H; implies the absence of
the trend (the data are independent and randomly
ordered), and this is tested on the alternative

Journal of Geography and Environmental Management. Ne 2 (53) 2019 27



Regional climate change in the Ile River Basin

hypothesis H,, which assumes the presence of the
one (Onoz, 2003:247).

The computational procedure for the Mann
Kendall test considers the time series of n data
points and T, and TJ. as two subsets of data where
i=1.23,..., n-1 and j = i+l, i+2, i+3, ..., n. The
data values are evaluated as an ordered time series.
Each data value is compared with all subsequent
data values. If a data value from a later time
period is higher than a data value from an earlier
time period, the statistic S is incremented by 1. On
the other hand, if the data value from a later time
period is lower than a data value sampled earlier,
S is decremented by 1. The net result of all such
increments and decrements yields the final value of
S (Drapel, 1997:133). The Mann-Kendall S Statistic
is computed as follows (2,3):

S = YRT1 Xfker 58N (X — Xi) ()
+1if(Tj—T,) >0

sgn(T;=T) =1 0if ()= T;,) =0 3)
~1if (Ty=T,) <0

where T, and T, are the annual values in years j and
i, j > 1, respectively[10].

If n < 10, the value of |S| is compared directly
to the theoretical distribution of S derived by Mann
and Kendall. The two tailed test is used. At certain
probability level H is rejected in favor of H1 if the
absolute value of S equals or exceeds a specified
value S ,where S is the smallest S which has the
probability less than 0/2 to appear in case of no trend.
A positive (negative) value of S indicates an upward
(downward) trend [40] For n > 10, the statistic S is
approximately normally distributed with the mean
and variance as follows: E(S)=0

The variance (¢?) for the S-statistic is defined

by (4):

0_2 _ [n(n—l)(2n+5)—2tt(t—l)(2t+5) 4)
18

in which ti denotes the number of ties to extent i.
The summation term in the numerator is used only if
the data series contains tied values. The standard test
statistic Zs is calculated as follows (5):

S%‘lfor5>0
0forS=0 ®)

S+1

TfOTS<0

Zs =

The test statistic Zs is used a measure of
significance of trend. In fact, this test statistic is

used to test the null hypothesis, H . If | Z | is greater
than Z ,, where o represents the chosen significance
level (eg: 5% with Z 0.025 = 1.96) then the null
hypothesis is invalid implying that the trend is
significant (Drapel, 1997:133).

Results and Discussion

The Earth’s climate in a century has changed
both globally and regionally. At the regional level,
they differ significantly from global and have its
own characteristics in each region. This article
focused on characteristics of regional differences in
climate change in the Ile River Basin. The Ile River
is the main watercourse in the Balkhash-Alakol
water basin. One of its tributaries is Tekes river rises
in Kazakhstan, in the North-Eastern slopes of the
Terskey Alatau and then flows through the territory
of China, where it merges with the rivers Kunes and
Kash, at 205 km from the confluence, it again enters
Kazakhstan within the abounding river and at 1001
km flows into the Lake Balkash. (Surface Water
Resources of the USSR, 1970, 1977; Dostay, 2012).

Research on climate change in the Ile River
basin is important both for Kazakhstan and China,
as future allocation of water resources between two
countries is based on forecasts of precipitation and
air temperature (CMIP 5).

In China, changes in the main climatic parameters
in the Ile River basin are considered in (Huilan Sun,
2010:652), in which, according to 7 meteorological
stations (MS) in the upper Ile River, it was shown
that precipitation increased significantly in the
summer and winter months, and the air temperature
also rose from the mid-1980s to the present. In
another study (Ye, 1997:46), the nature of changes
in precipitation and air temperature in various low
and high mountainous areas in the Ile River basin
in the Tien Shan mountains is analyzed in detail.
There is the close link between precipitation and air
temperature with altitude above sea level has been
revealed; thus, in high-altitude areas, precipitation
grows, and the value of the air temperature gradient
in summer is much greater than in winter.

In our territory, regional climate change in the Ile
River basin was not considered separately, but there
are many works that assess the impact of climate
change on the river flow and on modeling HBV
(Galaeva,2013:108, Choduraev, 2016:43). The papers
consider the results of research on the possibility of
using the HBV model for the Ile River. The model
was calibrated and adapted for a specific catchment
area using the observed data on air temperature,
precipitation, runoff and evaporation for the base
period (1961-1990). The results of calibration and
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adaptation of the HBV model showed that the model
gives good results when modeling the flow of the Ile
River for the base period, and therefore can be used to
model the runoff for the future.

The aim of this work is to study the features of
spatial-temporal distribution of air temperature and
atmospheric precipitation in the studied basin. The
initial meteorological information to meet the tasks
was the monthly average, most complete, time series
of ground-level air temperature and precipitation for
the period 1950-2016 through 13 representative

METEOROLOGICAL STATIONS

Q0
R

|
J o

BALKHASH
= (=

MS covering the entire length of the Ile River in
the Kazakhstan part on the basis of which the map
was created (figure 1). Also, to study the temporal
variability of temperature and precipitation, the
Mann-Kendall statistical test was used to determine
the approximate time of the beginning of the trend
or trend change points in time series and check its
statistical significance. For the statistical test, 5 MS
out of 13 representative ones were selected with
the observation period from the opening of the MS
station until 2016 (figure 1).

Figure 1 — Map of the location of meteorological stations (. ) of the Ile River basin

In the basin of the Ile River, to identify the
long-term dynamic of meteorological parameters,
the rolling five-year graphs of changes in average
annual air temperature and annual precipitation were
constructed. For a visual representation of the trend of

ISSN 1563-0234

the observed parameters, trend lines were plotted on
the charts. Changes of average annual air temperature
and precipitation (°C/10 years and mm/10 years) over
the period 1950 — 2016 are presented in figure 2 (6
MS are shown as an example).
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Figure 2 — The multiyear course of air temperature and precipitation in the Ile River basin (five-year rolling average)

The average annual temperature for all
meteorological stations in the Ile River basin has the
positive trend, but the temperature increase is uneven.
The greatest increase in temperature over the past 66
years has been observed at meteorological stations
located in the Ile Delta area: the MS Aksengyr — 0,36
°C/10 years, the MS Aydarly — 0,33 °C/10 years, the
MS Bakanas — 0,36 °C/10 years, the MS Kuygan —
0,37 °C/10 years, as well as on the MS Almaty — 0,37
°C/10 years, and least in mountainous areas of the
basin: the MS Esyk — 0,25 °C/10 years, the MS Ulken
Almaty — 0,16 °C/10 years, the MS Narynkol — 0,27
°C/10 years, the MS Kyrgyzsay — 0,19 °C/10 years.

In most of the meteorological stations in the
river basin under consideration over the past 66
years, there has been the statistically insignificant,
multidirectional trend in annual precipitation.
(figure 2). The statistically significant drop in
precipitation occurs in the MS Issyk — 15 mm/10
years, as well as on the flat territory of the Ile River
basin at most meteorological stations are marked
not significant decrease in precipitation. The rise
in annual precipitation for the period 1950-2016 is
observed on the MS — Kyrgyzsay — 9 mm/10 years,
the MS Almaty — 7 mm/10 years, the MS Zharkent
and the MS Kegen — 4 mm/10 years.
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For the more detailed analysis of regional
climate change, the anomalies of air temperature
and precipitation are calculated over decades
(tables 1 and 2). When calculating the air

temperature and precipitation anomalies, the
average long-term values of meteorological
parameters for the base period 1981-2000 were
taken as the climatic norm.

Table 1 — Air temperature anomalies for different periods

Air temperature anomalies for different periods (°C)*
M
S s | 16 | o | e | sy | 20002009 | Gy
Narynkol -1,57 -0,62 -0,51 -0,25 -0,05 0,29 0,23
Kegen -1,39 -0,95 -0,54 -0,30 -0,07 0,34 0,45
Kyrgyzsay -0,90 -0,54 -0,44 -0,29 -0,07 0,36 0,18
Zharkent -1,80 -1,03 -1,00 -0,41 -0,05 0,47 0,11
Shelek -1,62 -1,14 -0,86 -0,40 -0,13 0,53 0,36
Esyk -1,05 -0,75 -0,66 -0,46 -0,04 0,45 0,36
Almaty -1,36 -1,05 -0,94 -0,65 -0,19 0,75 0,77
Ulken Almaty -0,54 -0,44 -0,44 -0,38 -0,05 0,38 0,41
Aksengyr - -1,45 -0,97 -0,31 -0,14 0,50 0,21
Aydarly -1,53 -1,05 -0,68 -0,46 -0,18 0,65 0,30
Bakanas -1,72 -1,20 -0,87 -0,36 -0,11 0,53 0,56
Auyl-4 -1,46 -1,10 -0,84 -0,25 -0,25 0,54 0,31
Kuygan -1,56 -1,25 -1,17 -0,44 -0,26 0,66 0,35

* Anomalies are calculated relative to the base period of 1981 —2010.

Table 1 clearly shows the increase in temperature
in all regions over the past twenty years. The
temperature anomalies presented in the table show
the fairly well-defined period of warming, which was
located in the time period 2000-2009. Mostly large
negative anomalies cover the period between 1950
and 1969. Analysis of changes in air temperature
anomalies for individual stations allows to identify
differences in features of the physical-geographical

Table 2 — Precipitation anomalies for different periods

location. Thus, at high-altitude meteorological
stations (the MS Narynkol, the MS Kegen) the
positive temperature anomaly is lower compared
with meteorological stations located in the lower
part of the basin.

Changes in the signs of precipitation anomaly
over decades are not constant, but a phase with
the positive anomaly after the 2000s is clearly
distinguished (table 2).

Precipitation anomalies for different periods (mm)*
VS 1950-1959 | 1960-1969 | 1970-1979 | 1980-1989 1990-1999 2000-2009 | 2010-2016
Narynkol 51,5 -10,7 -39,4 -30,8 16,3 8,6 12,9
Kegen -31,5 4,5 -2,4 4,4 -18,8 13,8 22,0
Kyrgyzsay -19.4 -33.8 -49.,5 -18,8 2,9 1,5 42,9
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Zharkent 3,7 -26,9 -5.3 -4,9 -8,4 1,5 37,9
Shelek -19,6 -2,1 -2,4 -18,2 -19,6 15,9 16,2
Esyk 29,9 87,0 31,9 25,7 -55.5 10,0 16,4
Almaty -32,8 -12,9 -41,7 6,6 -50,0 353 32,2
Ulken Almaty 29,2 36,6 -70,0 -11,9 -38,8 26,9 64,2
Aksengyr - 0,8 -9,7 -23,6 -13,4 16,7 26,4
Aydarly 10,7 7,9 -10,1 -18,3 15,9 11,0 18,4
Bakanas 17,8 27,9 1,4 1,3 -14,9 7.3 21,9
Auyl-4 13,9 13,4 4,6 14,2 -11,2 -6,6 0,9
Kuygan 6,9 10,6 5,6 2,2 -9,1 3,7 36,8

* Anomalies are calculated relative to the base period of 1981 — 2010

Until the 2000s, often changing multidirectional
anomalies of precipitation do not allow to distinguish
“wet”and “dry” periods. However, in the area of the Ile
River delta (MS Bakanas, MS Aul-4 and MS Kuygan)
there is mainly a positive anomaly, which is only 1990-
2000 is below normal. The visual analysis of the data
suggests that long-term averages for meteorological
parameters tend to decrease or increase. More robust

findings can be obtained by applying statistical
criteria for the detection of monotonous trends.
Mann-Kendal nonparametric test is most commonly
used for climate data. Meteorological parameters are
characterized by an uneven intra-annual distribution,
therefore the test was applied on the monthly basis.
Summary test results for analyzing data trends are
presented in table 3.

Table 3 — Mann — Kendall test (Z-statistics) for monthly and annual air temperature (T) and precipitation (R) trends

Test Z

Time series MS Almaty MS Esyk MS Zharkent MS Kyrgyzsay MS Bakanas
(1921-2016 yy.) (1938-2016 yy.) (1923-2016 yy.) (1935-2016 yy.) (1936-2016 yy.)

T R T R R T R T R
January 4,12 2,45 -0,39 1,63 4,23 -0,05 1,39 1,39 1,99 0,27
February 2,88 2,33 0,19 0,99 2,99 0,52 0,50 2,36 2,67 1,16
March 3,02 1,81 1,89 -0,75 3,05 0,48 1,87 0,86 2,54 0,20
April 2,79 1,43 2,27 0,51 2,98 1,52 2,14 1,57 2,88 -0,98
May 2,37 0,60 2,01 -0,88 2,59 0,24 0,87 -0,20 1,78 -0,42
June 4,18 0,79 4,09 -0,45 3,85 0,42 3,15 1,06 3,18 0,60
July 2,82 -0,44 2,55 0,24 1,99 1,45 0,40 1,07 0,13 1,42
August 2,73 0,45 3,31 -0,29 1,92 0,15 0,61 0,83 2,18 -0,47
September 3,35 -0,30 3,44 -1,27 3,91 -0,21 2,20 -1,07 3,02 -0,04
October 1,06 -0,12 2,82 -0,06 2,29 1,36 0,71 2,80 3,31 0,68
November 3,28 1,11 2,44 0,14 4,30 0,57 2,94 1,85 3,43 0,82
December 3,50 2,26 0,35 0,88 3,18 -0,07 1,95 1,99 2,24 0,19
Annual 6,64 2,80 4,75 0,00 6,79 1,29 4,27 2,44 5,84 0,60
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The results of the monthly tests of the trends
showed that in the course of the year, the change in the
average monthly values of air temperature is uneven
for different seasons of the year and non-uniform
for the studied region. It is common that the most
intensive warming is observed in the winter months
and in June at almost all meteorological stations were
being considered. Intensive warming in the winter
months also affects the hydrological regime of rivers
in the region, which is confirmed by previous research
(Alimkulov, 2016:227), where there is a shift in the
timing of the beginning of the flood to an earlier date.
In the spring (April-May) and autumn (September-
October) months, warming occurs evenly throughout
the region under study. Test results for monthly
precipitation data show a combination of positive and
negative trends for all MCs. Significant negative trends
are observed at the MS Esik, the decrease in the amount
of monthly precipitation can be traced in six (March,
May, June, August, September and October) months
out of twelve. The slight growth in precipitation occurs
on the MS Almaty and Kyrgyzsay. At the remaining
stations, the slight rise in precipitation is observed in
the cold period and the decline in the warm period of
the year.

Conclusions

The study showed that at the regional level there
is a significant spatial and temporal heterogeneity

in the trends of changes in meteorological
parameters. It is shown that the intensity of the
increase in the average annual air temperature in
the area of the Ile River basin gradually rises in
the direction of the flow of the river, which means
on high mountain MCs, the temperature growth is
not significant, and in the region of the river delta
the temperature increase stands at 0.30-0.40 ° C /
10 years. In the majority of meteorological stations
under consideration, there is the statistically
insignificant, multidirectional trend in the annual
total precipitation.

The decay temperature anomaly over the decade
demonstrates a well-marked period of warming,
which is located in the 2000-2009 time interval.
Deviations from the norm of the annual amounts of
precipitation until the 2000s were mostly well below
the norm, and in recent years, positive anomalies
have prevailed.

The results of the Mann-Kendal test show that
the most significant warming is typical for the
winter months of the year, and it does not occur
evenly throughout the entire region under study.
In the spring and autumn months, warming occurs
evenly throughout the MS.

Changes in precipitation within the year over
the multi-year period include negative and positive
trends, most of which the decrease in precipitation
is observed on the main MSs in August and
September.
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MOHUTOPUHT HEDTAHbIX 3ATPA3HEHUIM KACITUMCKOTIO MOPH

B HacToglee Bpems OCTPO CTOMT BOMPOC O 3arpsi3HEHUM aKBAaTOPUIA MOPEN M OKeaHOB HeTbIo.
HedTsHble pazAnBbl Ha MOpPE MOTYT MMETb MPUPOAHOE MPOUCXOXKAEHME (ECTECTBEHHbIE BbIOPOCHI Hed-
TV MPU Pa3AOMaX FEOAOTMYECKUX CTPYKTYP, FPUOHbI, rpsi3eBble ByAKaHbI), HO B OOAbLUMHCTBE CAyYaeB
OHM HOCSIT QHTPOMOTeHHblI xapakTep. LleAblo AaHHOM paboTbl SIBASIAOCH OMpeAeAeHUe METOAMKM,
HanboAee NMOAXOASLLEN AASI ONEPATUBHOIO MOHUTOPMHIA HEPTAHBIX 3arps3HeHuin Ha Kacnminckom Mo-
pe. B nocaeaHne aecstuaetus cnyTHMkn A33, B YaCTHOCTW paA@pHble CMYTHUKM, 3apEKOMEHAOBAAM
cebs1 0AHUM 13 3PHEKTUBHBIX MHCTPYMEHTOB MPU BbIIBAEHUM HE(DTSHbIX PA3AMBOB Ha MOPCKOW MoBe-
PXHOCTU. AAS AETEKTMPOBAHMS HEMTSAHbBIX 3arpPSA3HEHMIT HA MOPE MCMOAb30BAANCh apPXMBHbIE CHUMKM
C eBponenckmx crnyTHukos Sentinel-1 A, B. OCHOBHbIM NPEMMYLLIECTBOM MCTMOAb30BaHMsl 3TUX AAHHbIX
SBASIETCSl TO, YTO apXMBHbIE M aKTyaAbHble AAQHHbIE MPEAOCTABASIOTCS 6E3BO3ME3AHO AASI HAYUYHOrO
coobuecTBa. B Hactosulenn pabote npuBeAeHbl Pe3yAbTaTbl MOHMTOPUHIA HEeMTSHbIX 3arpsa3HeHui
akBaTtopum Kacnmninckoro Mops ¢ npuMeHeHMeM AaHHbIX AMCTAHLLMOHHOTO 30HAMPOBaHMS 3emAan (A33).
Mo pe3yAbTaTamM MpoBeAeHHON paboTbl NPU AETEKTUPOBAHWMU HeTSHbIX CAMKOB ObIAM OMpeAeAeHbl
MAOLLAADL, MEPUMETP M KOOPAMHATbI HEDTIHbIX PA3AVBOB.

KatoueBble cAoBa: He(PTIHOM pa3AMB, pasapHble M300paXkeHus, 0OHapy>KEHWE TEMHbIX MSTEH,
CMYTHUKOBbI MOHUTOPWHT.

'Zhantayev Zh.Sh., '?"Alpysbay M.A., 'Kaldybaev A.A., "Nurakynov S.M., 2Zulpykharov K.B.
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Oil pollutions monitoring of the Caspian Sea

Now the question of pollution of water areas of the seas and oceans oil is particularly acute. Oil spills at
the sea can have natural origin (natural emissions of oil at breaks of the geological structures, griffins, mud
volcanoes), but in most cases, they have anthropogenic character. The purpose of this work was to determine
the most suitable methodology for the operational monitoring of oil pollution in the Caspian Sea. In recent
decades, remote sensing satellites in particular, SAR satellites have proven to be one of the most effective
tools to detect oil spills on the sea surface. Detection of oil pollution at sea was conducted using archival and
the actual images from the European satellites Sentinel-1A,B.Sentinel data distribution is supported by the key
advantage of a full of charge to the scientific community. This paper presents the results of oil spill monitoring
in the Caspian Sea using remote sensing data. According to the results of the research carried out during the
detection of oil spills the area, perimeter and coordinates of oil spills were determined.

Key words: oil spill, radar imagery, dark spot detection, satellite monitoring.
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Kacnuit TeHi3iHiH MyHaliMeH AaCTaHybIH OaKbiAay

Kasipri ke3ae TeHi3 6eH MyXUT Cy alAbIHAAPbIHbIH, MYHANMEH AaCTaHybl KYpPAEAi MaceAe GOAbIM
OTbIp. MyHait TeriayiHiH WwbiFy Teri Taburn 60Aybl MYMKiH (FEOAOTMSIABIK, KYPbIAbIMAAP, FPUMOHAAP MEH
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MouuTtopuHT He(TAHBIX 3arpsi3HeHni Kacnmiickoro Mopst

AQMAbI >KaHapTayAapAblH >KapblAbIMbl Ke3iHAeri Tabuen WbiFapbliHAbIAGP), Oipak, Ken >kafaanaa oAap
aHTpornoreHAi cunatka ne. OcCbl XXYMbICTbIH, MakcaTbl Kacnui TeHi3iHiH MyHalMeH AACTaHybIH XeAeA
GakbiAay YLLUiH eH KOAaMAbl dAicTemeHi aHbikTay. COHFbl OHXbIAABIKTA XKA3 xxep cepikTepi, OHbIH, iLLiH-
A€ PAAAPABIK XKep CepikTep TeHi3 GeTiHAeri MyHalAbIH TOTiAyiH aHbIKTayAa eH TUIMAI KypaAAapAblH
6ipi peTiHAe ©3iH kepceTTi. TeHi3aeri MyHaliMeH AacTaHyAbl aHbIKTay yuliH Sentinel-1 A,B eyponaabik,
JKep cepikTepiHeH aAblHFaH FApbIWTHIK, CypeTTep naiaaAaHbIAAblL. Bya MaAiMeTTepAl maaaAaHyAblH,
Heri3ri apTbIKLIbIAbIFbI, SFHU aFbIMAQFbl MOAIMETTEP FbIAbIMM KOFaM YLUIH TeriH YCbIHbIAQAbl. Bya
Makanaaa JKepai apakalbiKTbiKTaH 3epaesey (XKA3) MoAaiMeTTepiH KOAAAHY apkbiAbl Kacnuin TeHisi cy
ANAbIHbIHbIH MYHAaMMEH AAQCTaHyblH GakblAQy HOTUXKEAEpi KeATipiAreH. MyHanmeH AacTaHyblH CypeT-
TepmeH 6akpiAay GAPbICbIHAQ AAbIHFAH HOTUXEAEp HEri3iHAe AACTaHYAbIH ayAaHbl, MEPUMETPI XoHe

KOOPAMHATTAPbl aHbIKTAAADI.

TyHiH ce3aep: MyHaMAbIH TOriAyi, paAApPAbIK CypeTTep, Kapa AaKTapAbl aHbIKTay, XKep CepikTik

GakbiAay.

BBenenune

B mnacrosmee BpeMs OCTpPO CTOMUT BOMPOC O
3arpsisHeHMH Tepputopun Kacnuiickoro mMops, ko-
Topasi OyKBaJIbHO HACBIIIEHa OOBEKTaMHU HEQTS-
HOW TpoMbINUIeHHOCTH. HedTsaHbie 3arps3HeHus
Ha akBatopuu Kacmusi oOpasyrorcss B pesysbTare
IIPOM3BOACTBCHHON AEATEIIHOCTH: J00bIYe HeEd-
TENpPOIYKTOB Ha MOPCKHX W MPHOPEKHBIX MECTO-
POXKICHHSAX, MPOKIAIKA TPyOONpPOBOJOB, TpaHC-
MOPTUPOBKU HedrenpoaykroB M T.A. Bce 3T0
MIPUBOANT K 3arpsA3HEHUIO0 BOJ, CHIDKEHHIO (Ho-
TOAKTUBHOHM paauanuu, rudenn (ayHsl U (IIOpHI.
OKOJIOTHYECKUMH CIIY>)KOaMHU ITOPTOB, TEPMHHAIIOB
Y ONEePUPYIOLINMH KOMITAHUSAMH JIENAaeTCsl BCE BO3-
MOXHOE JJISl MCKJIIOUEHUS TonajnaHus Hedrempo-
IYKTOB B MOPCKYIO Cpely, OJHAKO 3TO Kacaercs
TOJIBKO aKBATOPUI COOTBETCTBYIOLIMX MOPTOB. [Toc-
TOSTHHBIM 1 ONEPaTHUBHBIM MOHUTOPUHT HEPTIHOTO
3arpsi3HEHMS BOJ 3a MpeJieslaMH 3THX aKBaTOpUil HE
npoBoautcs. CienoBarenabHO, OPraHU3anns MOHH-
TOPHMHTA PaiiOHOB JOOBIUU Ha LIeTb(e U TPAHCIOP-
THUPOBKH YIJICBOIOPOAOB SIBISICTCA Ha CETOAHSII-
HUI JeHb aKkTyalbHOW 3ajaueil jis Kacnuiickoro
peruoxa.

Jis MOHMTOPMHIA MOTYT HCIOJIb30BaThCs
pa3nuYHbIe MHCTPYMEHTHI, TaKHE KaK CyAbl, CaMo-
neTsl U cmyTHUKH. Cyapl OCHallleHHbIE CIelUallu-
3UPOBAaHHBIM OOPOYZOBAaHHEM MOTYT OOHApPYXHUTh
He(TSHBIC CIIMKUA B MOPSIX, HO OXBaThIBasi HEOOIb-
myio ob6iacte. CaMoJeThl UM CHYTHHKH C pajano-
JIOKaTOpaMH  CHHTE3UPOBAaHHOM  amepTypoil B
HaCTOSIIIee BPEMS 4acTO HCIOJB3YETCS IS BBISB-
neHnst He(TIHBIX 3arpsi3HEHUI Ha BOAHOM MOBEPX-
HOCTH, TaK KaK He()Th BBIIVIAKUBAET OOBIYHO B3BOJI-
HOBaHHYIO BOJHYIO TOBEPXHOCTH H, KaK CIEJCTBHE,
n300paXKeHUs! TOTYYaIOTCsI BBICOKOKOHTPACTHBIMH.
KontponmpoBars paznusel HeTH Ha Kacnmiickom
Mope, pa3OpocaHHbIe Ha TUTAHTCKOM 1omianu (0o-
nee 377,155 TeicAuM KBaApaTHBIX KHJIOMETPOB),

TPaJIMIINOHHBIMA HAa3eMHBIMH METOJAaMH TIPaKTH-
YeCKH HEBO3MOYKHO, @ HCITOIIb30BaHIE adpo - HaOIIro-
JIEHUH JI0POr0 U MOXKET OCYILECTBISATHCS TOIBKO
Ha OTpaHUYCHHBIX JIOKAIBHBIX yyacTkax. [losaTomy
KOCMHYECKHH MOHHTOPHHT SBISETCS CaMbIM 3(-
(DEKTUBHBIM METOJIOM CBOEBPEMEHHOI'0 OOHapyKe-
HUsl He(TSHBIX Pa3IMBOB B ycinoBusax Kacnwmiickoro
MODsI ¢ er0 OOJIBIION TEPPUTOPHEH.

Hcxonst w3 BBIMICU3IIOKEHHOTO, CIIEAYET, YTO
METO/IBI JMCTAHIIMOHHOTO 30HAWPOBAHUS SIBISIOT-
Cs1 OCHOBHBIM CPEICTBOM MOJMYUYEHHS WH(OpMAIHH
Ha 6OHI>IHI/IX miomansax € BBICOKMM HNPOCTPAaHCT-
BEHHBIM pa3pelieHHeM B peallbHOM MaciiTade
BpeMeHH. VIcronb30BaHNe JaHHBIX CITyTHHKOBOTO
JAUCTAHIIUOHHOI'O 30HAWPOBAHHA OTKPBLIBAECT BO3-
MOXXHOCTb OOHapyXeHHs He(TSHBIX 3arps3He-
HUH, JIOKaIW3allMd W YCTAHOBJICHHS HCTOYHUKOB
3arpsi3HEHHs. AHAIM3 TONydyaeMol WH(opmanun
MTO3BOJIUT OTIEPATUBHO OTCJIEKUBATH IKOJIOTHYEC-
KyI0 0OCTaHOBKY Ha KOHTHHEHTAJIBHBIX U MOPCKUX
HEe(TAHBIX MECTOPOXKICHHSX, OLCHUBATH ILIOLIA/Ib
U CTETeHb ee 3arpsS3HeHHOCTH M HCCIeNoBaTh (u-
3MYECKHE TIPOIECCH, OMPEACIAIONINE TEePEHOC
3arpsi3HCHUSI.

BosMoxxHOCTE 0030pa B KOPOTKHE CpPOKH OT-
POMHBIX aKBaTOPHil, a TaKXKe MOBTOPHBIX HaOIIO-
JICHUI OJIHOTO U TOTO K€ PErMOHa C HEOOJBIIUM
WHTEPBAJOM BpEMEHH JENAIOT HCIOJIh30BAHHE
KoCMUYecko uH(popMaruu Hamboyiee ICIICBBIM,
OIICPAaTUBHBIM H O6’I)GKTI/IBHI)IM METOAOM DKOJIOI'u-
YEeCKOr0 MOHUTOPHHTA MOPEH.

B moceame roas! ps ueciie0BaHuA OBLIT COC-
PEAOTOUCH HAa BBISABJICHUU He(bTHHOFO 3arps3HCHUA
B KacnmiickoM Mope ¢ uCrosib30BaHUEM TEXHOIOT U
J133. B pabore (Bayramov, 2016: 256) pacmoTpe-
Hbl aBTOMaTUYeCKOE OOHApPYKEHHUE Pa3IMBOB HEd-
TH Ha OCHOBE paJapHBIX M300pakeHUH M MoJie-
JUPOBAHMS TpaekTopuil pa3nuBoB HedTh. (Ivanov,
2012:1020) B cBoeil paboTre paccMOTpen METOIbI
pacrto3HOBaHUS Pa3HOOOPA3HBIX CIMKOB W TUICHOY-
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HBIX 3arps3€HUM, 0TOOPaXKAIOMIMXCS Ha PaJlapHbBIX
N300pKEHUAX U MPOOJIEMBI, CBI3aHHBIC C HICHTH-
¢ukanmeit n kiaccudukanyeld HeQTIHBIX 3arpss-
HeHUI Ha Mope. B Tekymielr pabote, Mbl PUHSIIA
[10JIyaBTOMaTU3UPOBAHHBIM METOJ, NPEIUIOKEHHbII
(Solberg et al. 2004), MOCKOJIBKY OH HCIOJIB3YET
MPOCTOW ANTOPUTM U HEOOXOAWMBIE IapameTphl
JIETKO JIOCTYITHBI.

3ajmaua ompeneneHnss HEPTSIHBIX —3arpsizHe-
HUU Ha TOBEPXHOCTH MOpPS C HCIHOJIb30BAaHHEM
pallapHbIX JIAHHBIX 3aBHCHUT OT MHOTHX (DaKTO-
poB (CKOpPOCTh BETpa WM COCTOSHHE MOPCKOM
MOBEPXHOCTH, pPeXMMa M (OPMBI ChEMKH, BHUJA
3arps3HAONICTO BemecTBa u 1p.). CHHTETHYEeCKHe
MOBEPXHOCTHO AKTHUBHBIC BEIECTBA MOTYT OIpe-
JICNATHCS TIPU CKOPOCTSAX BeTpa 3-6 M/C, a IJICHKH
He(TH 1 HEPTAHBIX MPOAYKTOB MPH BETpe OT 3M/cC
no 10 m/c. HedTsiHple TUIGHKH MPU OOJIBIINX CKO-
POCTSX BeTpa pa3pylIaroTCs U B 30HE IMepeMeITnBa-
HUS BOIBI ¢ HE(PTHIO M3-3a BETpa MOSABIACTCS HEd-
TsiHast AMyJibcusi. C TIOMOIIBIO PaiapHBIX CHUMKOB
MOYKHO HaOIIO/IaTh U BBISIBIATE (DOPMY, ITOJIOKECHHE
W pa3Mep IUICHOK, a MPH MPOBEJCHUU MOBTOPHBIX
ChEMOK JICTCPMUHHUPOBATh CKOPOCTh W HaIpaBJie-
HUE JIBKCHHUS TUICHOK.

Kpome Toro, Ha KOCMOCHHMKAaX TakKXke, KaK W
He()TAHBIC TUICHKA M CJAMKH TEMHBIMUA TSTHAMU
0TOOpaXKatoOTCs BHYTPECHHUE BOJHBI, BUXPEBHIC CT-
PYKTYpBI, alBEJUIMHT, IITUJICBBIC 30HBI, BETPOBas
TEHb, JIOKICBBIC SYCHKH, (PUTOIUIAHKTOH WU OHO-
TeHHBIC IJICHKU. OJTO sBJICHHE Ha3biBaeTcs «look-
alike». Pa3muauTh UX OT HACTOSIIHUX HE(DTSIHBIX CITH-
KOB SIBJISIETCA CamMOil IJIaBHOM 3ajadeil omeparopa
(Brekke, 2005: 10; Mityagina, 2015:96380; Fiscella,
2000:3562; Kubat, 1998:200).

HcxogHble 1aHHbIE H METOABI HCCIE0BAHMS

st nerexTupoBaHMs HE(QTSHBIX Pa3IMBOB Ha
Kacnuiickom Mope ObLTH PacCMOTPEHBI Pa3IHuHbIE
MCTOYHHMKH JTAaHHBIX W HauOoiee MOAXONAMINN IS
MOHUTOPUHTA ObUIN BEIOPAHBI pailapHble CHUMKH CO
cnyTHHKOB Sentinel-1A, B. 3a nepuox anpenb-uioHb
2018 .

Sentinel - EBporelickuii CiyTHUK AMCTaHITHOH-
HOTO 30HIUPOBAHUS 3€MJTH, KOTOPHINA BXoauT B O
KA 1o mo6ansHOMy MOHHTOPUHTY OKpYXKarolen
cpensl u Oe3zomacHocTu “Copernicus” (Tpeabiay-
mee Haspanue GMES). Sentinel-1 ochameH oj-
HUM PaJHOJIOKAIIMOHHBIM NPUOOPOM C CHHTE3H-
poBaHHOI ameptypoir B nuamazoHe C (C-SAR),
paboraromum B nuanazone C (LeHTpanbHas
gactota 5,405 I'T'1r). OHa BKIIFOUaeT B ce0s IPaByIo
(dasupoBaHHYI0 aHTEHHY C AaKTHUBHOH (asu-
POBaHHO pemeTKo#, 00eceynBaloNIy0 ObIcTpOe

ISSN 1563-0234

CKaHUPOBAHUE IO BBICOTE M a3UMYTY AJISl peKUMa
TOPS. Ilpubop C-SAR mogaepxuBaer paboTy B
nBorinoi momsipu3anun: HH + HV, VV + VH. Sen-
tinel-1 paGoTaeT B YeTBIPEX SKCKIIO3MBHBIX pe-
KUMaX:

* StripMap (SM);

* HWutepdepomerpuueckas IUpoKasi Mojoca
(IW);

* Cepxmnpokuii Baiok (EW);

* BonroBoit pexxum (WV).

ESA PDGS perymsapHo mepepadarbIBaeT mpo-
nyktel Sentinel-1 LO 1o reopusnuecknx NpoayKToB
L2: mponykroB Level 2 Ocean (OCN). DtoT npo-
IOYKT COCTOMT U3 3 CyOIIPOIyKTOB:

* [Tonre Oxeanckoro Berpa (OWI);

* Ocean Swell Spectra (OSW);

* [ToBepxHOCTHAS pagnanbHas ckopocTh (RVL).

Hanusie, otHOCsmuecss kK OWI, momydensr u3
nponykra GRD, oOpabGoranHoro BHYTpH KoMIa-
auu. Jlanueie, otHocsamuecs Kk RVL (m OSW, ms
pexuma SM u WV), nonydens! u3 npoaykra SLC,
00paboTaHHOTO BHYTPH KOMIIAHWHU. DTH BHYTpPEH-
HHE NMPOAYKTHI HE nocTynHbl. EW u IW He umeror
xomronenta OSW.

[IpenmymiecTBOM pagapHON CBHEMKH SIBISIETCS
BO3MO)KHOCTb IIOJIy4E€HHE JaHHBIX B JIIOOYIO IIOTO-
Jly ¥ BHE 3aBHCHMOCTH OT ocBelieHus connia (Puc.
1). Pagapuble CHOyTHHKH TIO3BOJISIIOT MOJIYy4YaTh
pazapHble HM300paKEHUsI 3€MHOW HMOBEPXHOCTH MU
HAXOMSIIUXCS Ha HEH OOBEKTOB HE3aBUCHMO OT
METEOPOJIOTMYECKUX YCIIOBHH M YPOBHSI €CTECT-
BEHHOH OCBEIEHHOCTH MECTHOCTU C JIETaJbHOC-
THIO, CpPaBHUMOH ¢ a’podorocHuMKamu (Topou-
zelis, 2008: 6643; Solberg, 2012:2933; Marghany,
2001:193). Kax BugHO CHUMOK co ciryTHHKa Land-
sat-8 MOKPHIT 00JIaKaMH, ¥ MbI HE MOYKEM TIOJIYYUTh
nHpopManuio. A CHUMOK €O ciyTHHKa Sentinel-1
JaeT HaM MH(OpMaLnio 0 MECTHOCTH HECMOTPS Ha
00JIAYHOCTb.

[Ipu oOHapykeHNH HEPTAHBIX Pa3IMBOB HA MO-
P€ YUUTBIBAETCS LEIIbIH KOMILJIEKC JOIOIHUTEIbHbBIX
JNaHHBIX H (hakTopoB. MHorue u3 3tux (hakropos
3aTPYAHSAIOT paclio3HaBaHUE HE(TSHBIX 3arps3zHe-
HHW Ha MOPCKOHW TMOBEPXHOCTH, HO OOJIBIIIE BCETO
9TO THPOMETEOPOJIOTHUECKUE YCIOBUS. XOTSI THA-
POMETEOPOTIOTHIECKHE YCIOBHUSI MOTYT 3aTPYIHSTh
Ipouecchl Aemu(poBaHusi, HO ¢ Y4ETOM JIOTIOIHH-
TENILHBIX JIAHHBIX O CKOPOCTH TPHBOIHOTO BETpa
W TEYCHWH, METOAMKA OINpeleNeHus HePTSIHBIX
pa3MBOB C KCIIOJIb30BAHHEM pPalapHBIX CHUMKOB
oka3zanach 3 (HEeKTUBHOM 15 pelIeHUs 3a]1a49 MOHH-
TOPHMHIA 3arps3HEHHOCTH HePTHIO MOps. B Tabmu-
ue 1 mpuBeaeHbl CPaBHUTEIbHbBIE XapaKTEPUCTUKU
JAHHBIX C Pa3JIMYHBIX HCTOYHHUKOB.
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Pucynox 1 — Kocmocuumkn Kacrmiickoro mopst (1) Landsat-8, (2) Sentinel-1 na 21.12.2018 1.

Ta6muna 1 — OG0cHOBaHUE MCHIOJIB30BAHNS PATAPHBIX H300paKEHNH IS AeTEKTHPOBAHUS HEPTSIHBIX 3arps3HEHUH

TemtoBoit Koporkososmosbiii Buaumsrit
Panapuerii ciyTHHK . nHdpaxpacusrii (TBUK)/
nnpaipachiii (THK) ommxuuii nHpaxpacHbii (BUK) (BUTD)

JIHeBHOM cBET

Paboraer JHEM U HOYLIO

PabotaeT nHeM u
HOYBIO MIPH SICHOM

PabGotaeTt Tobko B wackl mHeBHOTO cBeta (BU/L,

O01a4HOCTh Paboraer npu o6nagyHOM Hebe

C0)XHBIE METE-
OYyCIIOBUS

PaGotaet npu obnauHoCTH, B
JIOKJIb U TYMaH

HepabotaeT B citox-
HBIX METEOYCIOBHAX

BUK)
Hebe PaGoTaeT TOJIBKO MPHU AHEBHOM CBETE U 3aKaTe
(TBUK)
PaGoTaeT TOJIBKO MPH SICHOM HeOeCcOorpaHMYEHHO 001acThi0
TBUK paboraer B HepaGotaer B
3aTyMaHCHHBIX HJIM [TACMYPHBIX | CIOXKHBIX Me-
YCIOBHSIX TEOYCIOBHSX

He mogxomut B yCIOBHsIX CITHIII-
KOM CITOKOHHOTO Mopst (<3m/c)
witi OypHOM MOPE CO CKOPOCTHIO
BeTpa>12 m/c

CocTostHue Mops

HepabotaeT npu cuiIbHOM BOJHCHUH MOPSI

He moaxomuT B yCIOBUSIX OTK-
PBITOI BOJIBI C KOHIICHTPALIUSIMA
nb12>30% 1M Ha by

Jlen

PaboraeT Bo MHOTHX JICAOBBIX YCIOBUAX, KPOME C1y4acB, €CIIN Heq)TI)

TEPMETU3MPOBAaHA BO JIBAY WJIN HAXOAUTCA O HUMU

C noMowpBI paguolIoOKaTOPOB C CHHTE3H-
POBaHHOI anepTypoil BBICOKOIO Pa3pelleHUs BO3-
MOYKHO OCYIIECTBISATH JIOKAJbHBIH MOHUTOPUHT
paiioHOB MOpcKoi HeTeJ00BIYH Ha IIeNb(he, Mopc-
KHX TIyTeH MepeBO3KU HE(TH, ONIEPaTHBHO KOHTPO-
JIUPOBATh MECTA aBAPHUI TAaHKEPOB, IKOJIOTUUECKYIO
00CTaHOBKY BO BHYTPEHHHMX MOPSIX, B MOPTax W B
Mecrax cOpoca CTOYHBIX BOA. YK€ CO3[aHbl U yC-
MemHo paboTalT reonH(OPMALMOHHBIE CHUCTEMBI
JUIs. MOHUTOpUHTa He(TsIHOTO 3arpsa3Henus Cpenu-
3eMHOT0 MOps, pailoHOB HedTenoObYM Ha MICIb-
(e CeBeproro u bapeniieBa mopeid. Jlis perieHus
3aJaud OOHApyKeHHs M JIOKAJIM3aluU HE(TSIHBIX
3arpsi3HEHU Ha MOPCKOM TMOBEPXHOCTH, a TaKkKe
JUISL OTIpENeNICHHs] THMa 3arpsi3HEHHsT HEoOXOIH-

MO TIPHBIECKaTh IOMOJHHUTENbHYIO HH(OpMauuio,
MTOCKOJIBKY BH3YaJIbHBIM aHAJ N3 PaJuOJIOKAINOH-
HBIX CHUMKOB HE TO3BOJISIET JOCTATOYHO HAJEkKHO
KJaccu(uuupoBaTh HaOMOAAaEMBbIE MITHA.
PasnuBmasics B Mope He(dTh 00pa3yeT IIEHKH
Pa3IMYHON TONIIMHBI, TaK KaK HEPTb U MPOAYKTHI
e mepepabdOTKH MNPEACTAaBISIOT COOOH CIOKHBIC
CMECH U OuU€Hb CKOPO IE€PEeCTaloT CyIIEeCTBOBAThH
Kak HCXomHble cyOcTparel. B mope HedTh Haxo-
IUTCA B Pa3jInYHbIX MUTPALMOHHBIX (hopmax: mo-
BEPXHOCTHBIX IUIEHKAX (CIMKaX): SMYIbCHAX (THIIA
«HeTh B BOAE» M «BOma B HE(TH»); HEDTSIHBIX
arperarax U KOMOYKax; B PacTBOPEHHOH Qopme;
COpOMPOBAHHOW B3BECSIMH U JIOHHBIMH OCaJIKAMU;
AKKyMYJHPOBaHHON BOAHBIMU opranmsmamu. Kpo-
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M€ TOT0, MIEHKA aHTPOIIOTEHHOTO MPOUCXOKICHUS
Ha TOBEPXHOCTH MOpPsI 00pa3yroT He TOIbKO He(PTh
Y TIPOAYKTHI €€ MepepadOoTKH, HO U pa3IHyHbIe TeX-
HUYECKUE U OBITOBBIC Macia, >KUPHBIC KHCIOTHI U
CIIUPTHI, CHHTETUYECKHE MMOBEPXHOCTHO-aKTUBHBIC
BemiectBa (CITAB), comepkaiuecss B OBITOBBIX,
MPOMBIIUICHHBIX ¥ KaHATU3aUOHHBIX CTOKaX.

Ha pacnpocTpanenue mi€HOK O TOBEPXHOCTH
MOps1 BJIUSIFOT JIBa Mpoiiecca: nepeHoc (apeid) mon
JeficTBUEM BeTpa, BOJH M TEUCHUH U CaMOIPOM3-
BOJIFHOE pacTeKaHHe 1O MoBepxHOcTH. llpu chib-
HOM BETpE IATHO Pa3pyIIaeTcsi U B CIOE BETPOBOTO
NepeMEIIBAHUSI BO3HUKACT HEQTSIHAS SMYIbCUS
(mpu4émM BogHAS SMYIIBCHSI CO BpDEMEHEM OCe/IacT Ha
nHo). B otmnume ot [TAB/CITAB, HedTh HUKOTIA
HE pacTeKaeTcs 0 MOHOMOJICKYIIIPHBIX CIIOEB, a e
TUIEHKH UMEIOT OOJNBIIYIO TONIIMHY. TOHKHE TJIeH-
ku CITAB 00bIlYHO HaOMIOAAIHMCh MPU CKOPOCTSIX
BeTpa 3-6 M/c, maTHa HeTH — ITpU BeTpe 10 12 M/c.

Kpome Toro, Ha KOCMOCHUMKaxX TaKke, KaK |
He(PTAHbIC TUICHKH W CIMKH TEMHBIMHU ISITHAMH
0TOOpakatoTCsl BHYTPEHHHUE BOJIHBI, BUXPEBBIE CT-
PYKTYpHBI, alBEIUINHT, IITHJIEBBIC 30HBI, BETPOBAS
TEHb, JOXKJCBBIC SUCHKH, (DUTOTUIAHKTOH WU OHO-
TeHHBIC TJICHKH. DTO sIBJIeHHE Ha3biBaeTcs «look-
alike». Pa3muauTh UX OT HACTOSIIHUX HE(DTSIHBIX CITH-
KOB SIBIIIETCSl CaMOM IJIaBHOW 3a/iaueil omeparopa.
Ha pagnonokannoHHBIX CHUMKaX MOXKHO JI0CTaTO4-
HO TOYHO OTIPE/IeTNTh NOJIOXKeHne, (hopMy U pa3mep
MSITEH; TIPU MOBTOPHBIX ChEMKAX — HaIpaBICHUE U
CKOPOCTh Apetida.

TexHOoNmoTHN UCTAHIIMOHHOTO 30HAMPOBAHUS
JUISL OTIpEeNeNICHUs] pa3iIuBOB He(TH Ha Mope Obl-
M paccMOTpeHbl MHOrMMH aBTopamu. (Solberg,
1999:1920) mpencTaBuiIN aBTOMaTHYECKHN CTAaTHC-
trdeckuii noaxox, a (de Souza, 2006:729) ucmnosb-
30BIM MHTEJJICKTYaJbHYIO CHCTEMY JUIS OIpe[e-
nenus Hedraaprx maTeH. (Del Frate, 2000:2283)
onpenenuii He(TsSHbIE 3arps3HEHUS] CIIOMOIIBIO
MalmMHHOTO  oOyueHusin  gaHHeIx ~ ERS-SAR.
(Montali, 2006:24) npumeHms MeTox oO0ydaeMon
KJIaccupUKAMU ISl JeTEKTHPOBAHUSPA3IIHMBOB
HeTH Ha pagapHbIX n3o0paxeHusx, a (Solberg,
2008:360) mIsT MOHHUTOPWHTA HEQPTIHBIX 3arpsi3-
HEHHH KOMOMHHpPOBAJIa CITyTHUKOBBIC JAHHBIE W
aBuarnmonHoe HaOmronenue. (Espedal, 1999:50) uc-
MTOJIb30Ba)T MH(MOPMAIMIO 00 WCTOPUH BETpa I
o0OHapyKeHUsl pa3InBOB HEPTH.

TakuM 00pa3oM CyIIECTBYET MHOKECTBO CIIO-
Cc000B JTeTeKTHUPOBaHUS HePTIHBIX 3arpsiI3HEHUH 110
pallapHbIM CHUMKaM, KOTOPbIE MOTYT OBITh pa30HTHI
Ha TPU OCHOBHBIE I'PYIIIBL:

1) Meromsl, OCHOBaHHBIC Ha OKCIEPTHOM
OIIEHKe,  MPEICTaBIAIOIMECO00  BU3yaTbHBIN
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aHaJIM3 PagapHOrOCHUMKA00PaOOTYMKOMC MpHUBIIE-
YyeHneM Habopa KPUTEpUEB COOTBETCTBUS;

2) UHTepakTUBHBIE METOMABI, 3aKITIOYAIOIINECS
B IIpe/IBAPUTEIILHON aBTOMAaTU3UPOBAHHOM 00paboT-
KECHUMKA W €ro JNajbHEHIIMA aHajau3 CaKTUBHBIM
ydactreM o0paboTunka;

3) ABTOMaTH3MPOBaHHbIC METOABI, MPEICTAB-
JSIOMIMEeCcO00 BBITIOTHUMBIE MOIYIIHA FJIH IIPOT-
paMMHBIE CpEICTBa, aBTOMAaTHYECKH pPAacCIIO3HAo-
mme HeTsSHbIC IUIGHKH HAa CHUMKEe 0e3 ydacTus
00paboTIHKa.

Mertoabl 3KCIIEPTHON OLEHKH U MOITyaBTOMATH-
3UPOBAaHHBIC METO/BI B HACTOSAIICE BPEMS SIBIISIIOT-
csi HamOonee pacmpocTpaHeHHBIMA. [Ipu mcmois-
30BaHWU JAaHHBLIX METOJ0B M3HAYAJIbHO IIPOU3BOAAT
MIpeABapUTEIbHYIO 00pabOTKY CITyTHUKOBBIX CHUM-
KOB, a 3aT€M BH3yaJIbHOE WM MAIlIMHHOE BBIjIETIe-
HHUEC TCMHBIX ITATCH, ITOXO0XHNX Ha He(l)TSIHOG 3arpss-
Henne. Ho nake mpu HMCHONB30BAHUU METOIOB
SKCHEPTHBIX OIEHOK, BKITFOYAIOIINX B Ce0S TOT WK
WHOW HabOp KPUTEPHEB COOTBETCTBUS, CYIIIECTBYET
HEKOTOpasi BEPOATHOCTh TOTO, YTO B KaueCcTBE HEd-
TSHOTO CJIMKa OyfeT nemu(pupoBaHO BHITIIAXKHBA-
HUE MOPCKOM MOBEPXHOCTH NHOM IPUPOJBL.

W3o0paxkeHus: BBICOKOTO paspemieHusi, cop-
MHUpPOBaHHBIE pagapaMy B pe3yjbraTe OOTydeHHS
IMMOBEPXHOCTU 3emaun KOTCpCHTHBIMHU  BOJIHAMH,
OOBIYHO pa3pyLICHbI MYJIBTHUIITIKATUBHBIM IIIYMOM,
M3BECTHBIM KaK CIEKJI-ITyM. DTOT BUJ IIIymMa BO3-
HHUKAeT BCJICACTBUE HHTEPPEPEHIIMOHHOTO B3aUMO-
JNEUCTBUSL 30HAMPYIOMIMX HMITYJIbCOB, OTPa’KCH-
HBIX 3€MHOM MOBEPXHOCTHIO. PajapHblii curhan
OLICHUBACTCA II0 BCINMYHUHE OTHOIICHUA CI/IFHaJI/
LIyM | Ui OOJIBIIMHCTBA OPOMTAIBHBIX CEHCOPOB
XapaKTepHu3yeTcss BBHICOKMM aMIUIATYIHBIM 3Hade-
HueM. CIeKJI-IIIyM MPeCTaBIsIeT CEPbe3HyI0 Mpoo-
JeMy IpH KIacCU(PHKALUU paJapHbIX H300paxke-
HUW METOJaMHU, Pa3paOOTaHHBIMH IS ONITUYECKUX
u3o0paxenuii. Jlanee Obu1a mpoBeneHa GUIBTPALIUSL
n300paXeHUH A7l UCKIIIOUEHHsI Bcex IryMoB. Kax
BHJIHO Ha PUCYHKE 2, CHUMOK Toclie (pUIIbTpariu
cTas 6osiee 4eTKUM 6e3 IITyMOB.

Hanee Obl1a BBIIOJIHEHA TpeaBapUTEIbHAS
00paboTKa CHMMKOB, BKJIIOYAOIIas B ceOs HaboOp
CTaHAAaPTHBIX IMMOCICA0BATC/IbHBIX ITPOUCAYP, TAKUX
KaK paJuoMeTpuyecKas KOPPEeKIHs, TeOMETPH-
YyecKkass KOppeKIrs NOOpOUTATFHBIM JaHHBIM U JIp.
nporenypel. 3aTeéM Ha OCHOBAaHWH HMEIOIIErocs
9KCIIEPTHOTO OIBITa HMCHONB30BAIN HAOOp KpUTE-
pHEB, KOTOpPHIE JOCTATOYHO ITOJIHO XapaKTepHU3yeT
oOHapyxeHHoe TsiTHO. B paborax (Skoelv, 1993;
Fingas, 2011) copmynupoBan mo3TamHbIi MOAX0
K BU3yaJIbHOMY Jemu(pUPOBAHUIO CIUKOB. [Ipo-
Heypa BBIJIENIEHUS] COCTOUT U3 psja MociieoBaTe-
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JIBHBIX 3TalloB, B IPOLECCE KOTOPBIX OIEpaTop
ONUPAETCA Ha CIEIYIOUIUE KPUTEPUU:

 JluneitHble pa3Mephl ciauKa (ero IjauHa, IIH-
pUHA, OTHOIIICHUE ITEPBOTO KO BTOPOMY);

 [lnomagHble XapaKTEpUCTUKH CITUKA;

* PaanonokaliMOHHBIN KOHTPACT — CIUK-UYHUCTast
BOJA;

* XapaKTepHCTUKHA TPAHWUIBI CIHKa (YeTKas,
pa3MbITas, IepbeBUIHAL);

* CKOpOCTb M HaIlpaBICHHE BETpPa B MOMCHT
ChEMKU;

* ['maponuHaMuyuecKue yCIOBHS;

* Hammume BOMM3M ciaMka Jpyrux — 30H
BbIIVIaKUBaHUA MOpCKOﬁ MOBCPXHOCTH, CBA3AHHBIX
C ABJICHUSIMH B aTMoc(epe, ¢ MOJBOAHON Tomorpa-
¢ueil u reonoruei;

 [lomoxeHue ciMKa OTHOCHTEIBLHO HEPTS-
HOW MH(PACTPYKTYPBI: CYIOBBIX TPAacC, CKBaXKHH,
m1at(opM, OCTPOBOB, TIOPTOB;

* Hanuuue BOIM3H CIIMKa MOPCKUX CYIIOB;

* [ToBTOpSIEMOCTH CIIMKOB y OJHOTO MCTOYHHKA
W/WIH BO BPEMEHH H T.JI.

Pucynok 2 — Kocmocaumox Kacnuiickoro Mopst 10 1 rocie (puibTpauu

ITocne Bu3yampHOTO AemU(POBAaHHUA C TIO-
MOILIBIO  TIPOTrpaMMBbl  3aJaB  OIpEACIICHHBIC
rnapamMeTpsl B 3aBUCHMOCTH OT OOHAapy>KEHHOTO
CIIIKAa M JPYTUX NMPUPOIJHBIX (haKTOPOB OMpesens-
TUCch He(TSHBIC CIMKMA HA BOJHOH MOBEPXHOCTH.
Hanee oOHapyXKEHHbIE IPOrPaMMON TUICHKH U CIIH-
KH CPaBHUBAIINCH C BU3YaJIbHBIM JeIIN(POBAHUEM.
[Ipu onpeneneHUM CIMKOB YYHUTBHIBAINCH JaHHBIC
0 HaIpaBJICHUHU U CKOPOCTU BeTpoB. Tak Kak JABHU-
KeHHe He(TSIHOrO IATHA 1O MOBEPXHOCTU MOPS
0OYCIIOBJICHO JICHICTBMEM BETpa, TEUCHHH U BOJIH.
[lepemenienrne HETIHOTO pasaMBa MO MOBEPXHOC-
TH MOpS ONpPEEISIeTCs] PUBOJHBIM BETPOM, Kak
HETOCPEACTBEHHO, TaK M OIOCPENOBAHHO, Yepe3
nperihoBbIe TEUSHHS M BOIIHOBOM TiepeHoc. B 60i1b-

NIMHCTBE MOJIENEH pacrpocTpaHeHus HehTH B Mope
CKOPOCTh TepeHoca He(TSHOro MATHA MO TMOBEpX-
HOCTH MOPSI 33/1a€TCs TapaMETPUUECKH Yepe3 BeT-
poBoii ko3 dunrent. Hed1b, kak 1 MoOBEpXHOCTHAS
BOJA, JIBMIKETCS CO CKOPOCTBIO, COCTaBIISIOLICH
HECKOJIBKO TIPOLEHTOB OT cKopocTtu Berpa. llo
MPUOTU3UTENBHBIM OIICHKaM, CKOPOCTh TiepeMelie-
HUS HeTSIHBIX MIIEHOK cocTaBisieT 60% oT ckopoc-
TH TedeHust u 2—4% OT CKOPOCTH BETpa.

Kak BusHO U3 TaONIHUIIBI 2, METEOYCIOBHS OYCHb
CHJILHO BITUSIIOT Ha CIMKH W IUICHOYHBIE 00pa3oBa-
HUS Ha MOpPCKOW moBepxHocTH. Kpome Toro yum-
THIBAHUE PACIIOJIOKEHHS WCCIEIyeMOro paiioHa
MOMOTaeT ONpPEJENUTh CIMKH Pa3InYHOrO IMPOHC-
XOXKACHUS U PA3IMUNTh UX HE(TAHBIX 3arpsA3HEHUH.
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Tadanma 2 — CnukooOpasyromiue sBJIeHNs B aTMoc(epe U OKeaHe, UX IIOBEPXHOCTHBIE MPOSIBIICHUS U yCIIOBHS 0ToOpakenus Ha PJIN

Tlosepxnocmmuvie nposig- Venosus nabnio- | 3uauenus YOIIP, I'paouenm,
Henenue Mecma nabnooenus
JleHus OeHus ob 0b/100 m
Cepuu JUTMHHBIX MHOTO- Hcuesarot npu
BuorenHssle mieH- B npuOpesxHbIX 30HaX
KHJIOMETPOBBIX T0JIOC B . CKOpPOCTH BETpa Ot -24 no -15 1,5-3,0u5
ku, mieHku [TAB . U paifoHax anmBeJUINHTa
oJie TeYCHUH >5 m/c
I'maBHBIM 00pazom
Temublie obmacTu ITpm Betpe <5 m/c
o BOMN3H Kpast IeOBBIX o
Jlensnoe cano pa3nu4HON GOPMBI N B OCEHHEE-3UMHUI Ot -24 no -14 1-2
CpeTHHX Pa3MepoB TIOTICH, HO TAIGKS H B HepHOL
p p P OTKPBITOM MOpe P
Temuble oOnacTu CKOPOCTE BETDA
[ITnnessle 30HB | pa3iIn4HOI HOPMBI U [IOBCEMECTHO Sz 3 /e p Ot -26 1o -28 0,3-0,5
pa3mepoB
Bo6nu3u cymm, ropuc- | Habmronaercst npu
TemHubIe oOmacT BOIH- YIIH, TOP A p
Berposast TeHb TBIX TOOCPEIKHH U CKOPOCTSIX BETpa Ot -24 no -12 1,5-3,0
31 IOOEPEKBSI
OCTpPOBOB 1o 15 m/c
. Slpkue siueiiku ¢ TeM- B tponuyeckux u .
JloxxzieBble stueii- CHUJIBHBIN 0K 1
. HBIMU TSI THAMU TTOCE- CyOTpOITYECKUX Bere Ot -24 no -8 0,1-0,3
penuHe paiioHax p
Cepun
BHyTpeHHUe BOJ- | KBa3MIapaiedbHbBIX B ocHoBHOM CKopocTh BeTpa 10 Or -24 110 -8 1.4-5.0
HBI TEMHBIX (4acTO SPKUX U Ha mIensge 8 m/c T
TEMHBIX ) MTOJIOC
Biaumoneiicteue | OTaenbHbIe y3KHE, HCK-
Ha rpanunax unre- | CkopocTb BeTpa a0
HA CJIBUrax CKO- | PUBJICHHBIC ITOJIOCHI TIC- o Ot -24 5o -8 0,4-1,0
HUCBHBIX TEUCHHH 10-12 m/c
poctu PEMEHHOT0 KOHTpacTa
B 30nax quBeprenumit
TemHbIe 00MacTH Kpyn- | MOBEPXHOCTHBIX Te- | CkopocTh BeTpa 1o | [Ipenmonoxurens-
ATBEUIMHT . 0,2-0,4
HBIX pa3MepoB 4yeHHuH, BOnu3u node- 6-8 m/c HO: oT -24 1o -15
pexuit

Ha pucynke 3 moxas3aHbl MpUMepbI BBIIIEH3-
JoXeHHOW MH(pOpMauuu. 37ech OTYETINBO BU-
Hbl pallOHBI C HU3KOM CKOPOCTBIO BETpa, KOTOPHIE

MOTYT OBITh AcHIMDPUPOBAHBI KaK HEPTSIHBIC
3arpsi3HCHHs] TPH HEXBAaTKE OMbBITA y IMOJIB30-
BaTeJI.

Pucynoxk 3 — I[Ipumeps! look-alike, KOTopble 4acTO BCTPEUAIOTCs B 0OJIACTSIX C HU3KOH CKOPOCTHIO BETpa

Pe3yabraThl 1 00Cy:KIeHUS
OO11eCTBeHHBIH MHTEpEC K TpodieMe 3arps3He-
HUSI HEPTHIO BO3HUKAET IVIABHBIM 00pa3oM BO Bpe-

Ms KaTacTpopHUYECKUX TaHKEpHBIX KaTacTpod. Tem
HEe MeHee, HeTh M HEPTETPOTYKTHI PAa3IUBAIOTCS
Ha MecTe B JIt000O€ BpeMs, U ITO JODKHO MOCIY-
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JKUTh IPEAYIPEKICHUEM O TOM, YTO TAKUE UHIUACH-
TBI MOTYT paccMaTpUBaThCsA KaK OIMACHBIE I OK-
pyxatomeir cpenpl. HedTsHble pa3ivBbl BbI3BIBAIOT
3arpsi3HEHHE MOPCKOU BOJIbI, OEPETOB U TUISKEH, KO-
TOpBIE MOTYT COXPaHSTHCA B TEUEHHE HECKOIBKHX
MECAIIEB U TPEACTABIITh YTPO3Y ST MOPCKOM IKO-
cucrembl. KaprorpadupoBaHnue 3arpsi3HEHHM, BBISB-
JICHWE €r0 UCTOYHUKOB U TIPOTHO3 PACIPOCTPAHEHUS
B HACTOSIIIIEE BPEMSI IMEET OTPOMHOE 3HAUCHUE.

Hamu pesynpraTsl BKIIIOUAIOT KapTy Pa3iHBOB
He(TH, CO3TaHHYTO HAa OCHOBE CITY THHKOBBIX TAHHBIX
17151 Beelt akBaTopun Kacnuiickoro mopsi. Hamu or-
peneneHbl obnacTu Hauboliee CHIBHOTO 3arpsi3He-
HUS TTIOBEPXHOCTH H3-32 pasrpy3ku cynoB. OmHaKo
HHOTJIA Cy/a cOpachIBatOT He)TeCoAepKAIIUE CTOY-
HBIE BOJBI HECKOJIBKO Pa3 MO MapLIpyTy Ha PacCTOs-
HUS B JIECSATKH KritoMeTpoB. [lox BuusiHEEM BeTpa
U BOJIH, CJIMKU IIUPOKO PACTIPOCTPAHSIOTCS HA TO-
BEPXHOCTH. B 3TOM ciydae MoryT ObITH OOHapy-
JKEHbl HE(TAHbIE IATHA TUIOIMAABI0 B JIECATKH
KBaJPaTHBIX KWJIOMETPOB. Jloarocpodnsie HAOIIO-
JICHUSI TIOKa3bIBAOT, YTO HE3aKOHHBIE COPOCHI C CY-
JIOB CTajJl OYE€Hb PACIpPOCTPAHEHHBIM SBICHHUEM B
KacnuiickoM Mope, 1 B COBOKYITHOCTH OHU MOTYT
HaHECTH OONbIIHKA yIIepd MOPCKUM SKOCHCTEMaM,
YeM OTHEeJbHBIE pa3uBel He(pTH B pe3ynbTaTe
aBapuu TaHKEpA.

Opna u3 BaKHEHIINX 3a/1a4, paccMaTpUBacMOn
B HAIllEM WCCIEIOBAaHWUH, SBISIETCS OOHApy)KEHHE
HEe(TAHOTO 3arps3HEHUs, BBI3BAHHOTO ECTECTBCH-
HBIMU YTEUKaMU YIJICBOJIOPOIOB CO THA MOPSI, C UC-
MTOJTb30BaHNEM CITy THUKOBBIX JIaHHBIX. BeposTHOCTD
TOTO, YTO TMPOSIBICHUS MPUPOIHBIX YIIIEBOIOPOIOB
Ha pajJlapHBIX CHUMKax OyIyT WHTEPIPETUPOBAHBI
KaK cOpOCHI C Cy[IOB MM OMOTEHHBIE TUICHKH, BbI-
coka. [ToaToMy MBI peKOMEHTyeM CpaBHUBATH CITYT-
HUKOBBIE CHUMKH C KapTOH BO3MOXHBIX HCTOUHU-
KOB DETyJISpPHOTO 3arps3HeHusi (IIyOOKOBOJHBIC
COpPOCHI CTOYHBIX BOJI, YCThSI PEK, MOJABOIAHBIC T'Psi-
3€BbIC BYJIKAHBI U T.JI.), YTOOBl YMCHBIIUTH BEPOSIT-
HOCTH OOHAPYKEHUS «JTOKHBIX 00HEKTOBY BO BPEMS
MOHUTOPHUHTA.

Hamm waOnronmeHusl MOKa3bIBarOT, YTO OCHOB-
HBIM UCTOYHUKOM 3arpsi3HEHHs MOBEPXHOCTH OTK-
pBITOrO MOpsi B paiione AbmepoHckoro u bakuHc-
kux apxumnenaroB B Kacnwuiickom mope siBisieTcs
pacrpocTpaHeHHe HE(PTH, BBI3BAHHOE TOOBIUCH
HepTH M OypeHHeM He(TSIHBIX CKBaXKHH, OTTOKOM
He(TH IIpH pa3phiBax TPYOOIPOBOJOB, a TAKXKE OT-
TOKOM HE(TH M3 €CTECTBEHHBIX NMPOCAYNBaHUN U3
Mopckoro jHa. Kpome Toro, 0onbliioe BIUsSHUE HA
pacnpocTpaHeHHe HEPTSIHBIX Pa3IMBOB OKa3bIBAIOT
MOpPCKHE TEYEHHS TI0 CPAaBHEHHIO C MECTHBIMH
BeTpamu. CHcTeMa TOBEPXHOCTHBIX TEUCHHHA B

paiione Hedrsubix Kamnel noBOmbHO ciokHa U
HecTaOMIIbHA M XapaKTepPU3yeTCsl CAMBIMU BBICOKH-
MU ckopocTsiMu TeueHuit B Kacrimiickom mope. Crie-
JIyeT TOAYEPKHYTh, YTO 33J]Ja4d CITyTHUKOBOTO MO-
HUTOPHHTA 3arpsi3HEHUS] MOPCKOW MOBEPXHOCTH H
COCTOSIHHSI MOPSI TECHO CBSI3aHBI, TOCKOJIBKY 3arpsi3-
HSIOIME BEIECTBA CTAHOBSTCS YacTbl0 MOPCKOM
Cpenbl U Pa3BUBAIOTCS B COOTBETCTBHH C €€ BHYT-
PEHHUMH MEXaHU3MaMH.

[Tomasmsironiee OOJNBIIMHCTBO AHTPOIIOTEHHBIX
3arps3HEHU MOPCKOM MOBEPXHOCTH, BBISIBICHHBIX
B XOJIE CIIyTHMKOBOrO MOHMTOpMHra Kacnuiickoro
MOpsi, IPEIICTABISIIOT cO00M YTEUKH M COPOCHI cCy-
JIOB BOJI, copeprkanux HedrenpomykTsl. Karactpo-
(uueckue pa3nuBbl HEPTEPOLYKTOB, MIPEXK/IE BCe-
ro, IPH aBapusX TAHKEPOB, MPOHUCXOIST JOBOJIHHO
penKo, M, KaK MpaBWIIO, HE OCTalOTCs 0e3 BHHUMa-
HUSl TIpECChl M OOIECTBEHHOCTH. [opa3mo uaiie
3arpsi3HEHHE TIOBEPXHOCTH MOpPS MPOUCXOJUT MPH
PYTHHHBIX OIlEepanusix Ha cynax. B oTkpeitoM Mo-
pe npuYrHaMU cOPOCOB SIBJISIOTCS IKCIUTYaTaI[OH-
HBIC CJIUBBI, YTEUKH, MOBPEKACHUS CyIOBOTO 000-
pyznoBaHUs, aBapuu U Ap. B oxumaHum 3arpy3Ku
TaHKEPHI 3a4aCTYIO IIPOMBIBAIOT CBOM TaHKH. Takum
00pa3oM, OCHOBHBIMH MCTOYHHMKAMH 3arpsi3HEHHH,
MOCTYNAIOIINX C CYIOB, SIBIISIIOTCS TIPOMBIBOYHEIE,
OaJylacTHBIC, & TAKXKe JIbSUTBHBIC BOJIBI U3 ITOMEIIIe-
HUH IPy30BBIX HACOCOB.

B xome paboT 00pabOTKH paguoIOKAITMOHHBIX
CHUMKOB OBIJIO OOHAPYKEHO HECKOJIBKO HE(PTSIHBIX
CJIMKOB KOTOPBIE Pa3IWIM CylAHA Ha BOJHYIO MOBE-
pxHOCTh. Kapra He]TAHOTO 3arps3HEHUs aKBaToO-
pun Kacnuiickoro mops 3a nepuon ¢ 1 anpens no 20
utons 2018 rona mpuBeneHa Ha PUCYHKE 4.

W3 npuBeneHHoil Ha pucyHKe 5 0000mIeHHAS
Kapra WHTEHCHMBHOCTH HE(TSIHOTO 3arpsi3HEHHS,
MOXXHO BBIJCIUTH JIBa OCHOBHBIX pailoHa Haubo-
Jiee UHTEHCHUBHOTO 3arpsi3HEHUS MOPCKOW TTOBEpPX-
Hoctu Kacmmiickoro Mopsi, 3T0 paifoH AmMiiepoHc-
KOTO TOJIyOCTPOBA, U I0ro-3amajiHas yacTb Kacmus.
Hambonbmee cymmapHoe 3HaueHHE TUTOMIAACH
HEPTIHOTO 3arpsi3HEHUS Ha akBaTopuu Kacnmiicko-
ro HaOmonamucek 3a nepuox ¢ 1-8 ampens (6 km?),
a "Hanmenbinee - 21-31 mas (0,2 km?). YMmeHbIe-
HUE TUIONIaiell B Mae MOIJIO OBITh CBSI3aHO C MeTe-
OpOJIOTMYECKUMH SIBICHUSAMH, TAKUMH KaK IITHIIb
wim ycuieHue Betpa 10 10 mM/c u Goree, KoTOpbIe
CO3JIAIOT YCJIOBHSI, NMPH KOTOPHIX HEQTSIHOW CIUK
OYeHb TPYAHO JeTeKTupoBaTh. Hanbomnpmee 3nave-
HUE CYMMapHOH TUIOIIa i HEDTIHOTO 3arps3HEHUS
TEPPUTOPHH OXBAaUE€HHOW MOHUTOPUHIOM B TIEPHOL
11-20 mas (76,5 kM?) 00BsICHSICTCS OOJBITUMHE BBIO-
pocamu HeQTH B paifoHe OypOBBIX BBHIIMIEK ATie-
POHCKOTO TIOJyOCTPOBA.
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Pucynoxk 5 — Kapra unteHcHBHOCTH He(hTSIHOTO 3arpsi3HeHHst akBaTopry Kacrmiickoro mMopst 3a nepuos ¢ 1 anperst o 20 nrons 2018 rona
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[To pe3ynbratamM MpoOBEACHHOMN PaOOTHI MPH Jie-
TEKTHPOBAHUH HE(TAHBIX TUICHOK M CIUKOB C HC-
0JIb30BaHUEM PaJapHBIX CHUMKOB OBLIH OTIpeiesie-
HBI IJI0MIA/lb, TIEPUMETP U KOOPAUHATHI HEPTIHBIX
pa3nuBoB. Kak mokazaHo Ha pUCyHKE 5, B OCHOB-
HOM ouar He()TAHBIX PA3JIUBOB ObLIU PACIIOI0KEHBI
03 He(PTAHBIX CKBaXKWH U TPACC TPAHCIOPTHPOB-
K HEQTSIHBIX MPOAYKTOB, 3TOMY CBHUJIETEILCTBYET
KapTa UHTEHCUBHOCTH 3arpsi3HEHUS] aKBATOPHUH

BriBoabI

CyliecTByeT OIrpOMHOE KOJIUYECTBO METO-
JIOB, KOTOPbIE MOYKHO HCIIOJIb30BAaTh [UIsl JETEK-
TUPOBAHUSI HE(TSHBIX 3arpsi3HEHUI HAa TEPPHUTO-
pun MecTopoxaeHuil. B manHoM wucciegoBaHuw,
MBI JTOKa3aJId, YTO UCHOJb3Ysl, palapHble CHUMKHU,
MOYKHO 0€301ITHO0YHO ONPENEIUTh YYaCTKH ¢ Hed-
TSHBIMHU 3arps3HEHUsIMU. JlaHHOE wuccienoBaHue
[10Ka3aJI0 Pe3ylbTaTUBHOCTh HcIoyib3oBanus /13
B JICTCKTUPOBAaHMM HE(TSHBIX 3arps3HEHUH, Tak
K€ MOXKHO OTMETHUTb, YTO HBIHCIIHUE TEXHOJOTUHU
JUCTAaHUUOHHOIO 30HAMPOBAHUS IO3BOJISIOT J10C-
THYb OOJIBIIIETO B TEXHOJIOTHH OLICHKU MaCIlITa6OB
3arpsi3HEHMUSL.

Boipmroit 06beM TpoaHaTU3UPOBAHHBIX JAHHBIX
MO3BOJIMJI HAM CJIeNIaTh HEKOTOpbhle 00O0OIIEHUs U
MOJIYYUTh CTATUCTUUYCCKU 3HAYUMBIC PE3yJbTaThl
O MPOCTPAHCTBEHHONW M BPEMEHHON H3MEHUYMUBOC-
T Pa3JIWYHBIX IPOSBIECHUN MOPCKON IOBEPXHOC-
TU Ha CIIyTHUKOBBIX CHUMKaxX. Hamu uccienoBanbl
JIBA OCHOBHBIX THIIA ITOBEPXHOCTHOTO HE(TSIHOTO
sarpsi3HeHust Kacnuiickoro Mopsi: He(TsHbIE pa3iiu-
BHI C CYJIOB U €CTECTBEHHBIC NIPOCAYHNBAHUS HEPTH
Ha MOPCKOM JHe. J[Jsl KakJIoro Tuma 3arps3HeHust
U KQXKJOro MOps ObUIH ONPENeCHBI PalioHBI pe-
TYJSIPHOTO 3arpsi3HCHUsI, OLICHEHBI 3arps3HCHHbIC

palioHBl W BBISBICHBI KOHKPETHBIE OCOOCHHOCTH
MPOSIBIICHUS. BbIJIM BBISBIICHBI YYaCcTKU ¢ HanOoee
CHJIBHBIM 3arpsi3HCHUEM IMOBEPXHOCTHU B PE3YJIbTATe
cOpoca HeTH 1 HEPTETIPOIYKTOB C CyH0B. Bee atn
palioHbl AEHCTBUTENILHO SIBIISIFOTCSI 30HAMM 3KOJIO-
TUYECKON OMIACHOCTH.

B xome mpoBeneHus paboT 10 MOHUTOPHHTY
Kacnmiickoro mMopst ObUT HakoIUIeH OONBIIONH 00b-
€M CIyTHUKOBOW wuH(popmanuu. Toibko C ampe-
s mo utoH 2018 roma momydeHo, oOpaboraHO
n TmpoaHamm3upoBaHo Ooiee 100 pamapHBIX
n300paXeHUl MOPCKOM MOBEPXHOCTH €BPOIEHCKO-
ro cnytHuka Sentinel 1A,B — 45 w3 Hux, nerek-
TUpOBaU He(TsIHBIC 3arps3HeHus. Kpome Toro,
pacCUMTaHbl CPEIHEMECIYHBIC KOJIMYECTBA OOHAPY-
JKEHHBIX Pa3lIMBOB M PACIHpPEICIICHUE OTACIbHBIX
pasMepoB HedTecoepiKaIIuX Pa3inBoB.
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STUDY OF THE FEATURES OF THE FORMATION AND ACCUMULATION
OF UDMH AND NDMA IN PLANTS

The article provides a brief overview of current trends in studying the environmental impact of rock-
et and space activity. The effect of rocket fuel is disclosed, where the main toxicants are unsymmetrical
dimethylhydrazine (UDMH) and its transformation products: nitrosodimethylamine (NDMA), dimethyl-
amine, tetramethyltetrazene. The entry of rocket fuel components into the environment contributes to
the formation of local biochemical surface anomalies. The results of studies on the behavior of rocket
fuel components in the natural landscapes of the areas of falling of separated rocket carrier parts are
considered. The results on the formation and accumulation of UDMH and NDMA by plants at the sites
of accidental crashes of launch vehicles, with the results of a quantitative chemical analysis of samples
of plants and soils are summarized.

The work shows that in the soil at the places of emergency falls of the pH the contamination with the
products of the decomposition of UDMH, including NDMA, persists for a long time. There is a periodic
appearance of NDMA in plants in the absence of NDMG and NDMA in the soil, re-contamination of
the soil and vegetation cover of NDMG and NDMA after their absence for several years is also noted,
while the area of contamination of vegetation cover is tens of times higher than the area of identified soil
contamination by the RFC and their transformation products

It has been established that the formation and accumulation of UDMH by plants at the sites of SP
LV fallings depends on a number of factors: on the season of the year (humidity, temperature), on the
family of plants, on the geochemical conditions of their habitats, on the proximity of sources of intake
of UDMH, and that UDMH can be stored in plants, at the places of heptyl spills at the level of regional
pollution for more than ten years.

Key words: unsymmetrical dimethylhydrazine (UDMH), N-Nitrosodimethylamine (NDMA), rocket
and space activity, rocket fuel, soil pollution, formation and accumulation of UDMH and NDMA.
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Ocimaikrepae CEAMI xoHe HAMA KaAbINTacTbIpy XKoHe XXMHAKTay epeKLIeAiKTepiH 3epTrey

Makanasa FapbllTbIK-3bIMbIPAH KbI3METIHIH KOpLUAaFaH opTaFa acepiH 3epTTeyre OGafFblTTaAFaH
©3eKTi MBCEAEAEPTe LLOAY KEATIPIAreH. 3bIMbIpaH OTbIHbI KOMIMOHEHTTEPIHIH acepi, OHbIH GacTbl TOK-
CUKaAHTTapbl CUMMETPUSIAbI eMeC AumeTnArnapasuH (CEAMI) MeH eHiM eHiMAepi eKeHi aliKbIHAQAADI:
HUTpo3oAuMeTUAaMUH (HAMA), AMMETUMAAMWH, TeTpamMeTUATETpPaseH. 3biMblpaH OTbIHbl KOMIO-
HEeHTTEePiHiH KOplUaFaH opTara TYCETiH KOMIMOHEHTI >KEpriAikTi OGeTKenMAiK OUMOXMMMSABIK Oy3bl-
AbICTAPAbI Ty3yre KabiAeTTi. 3biMblpaH anatbl GOAFaH >KepAeri TabuFn AaHALLATaFbl OHbIH JKEKeAereH
TaCbIMAAAQYLLbIAAPbIHbIH, >K8HE OTbIHbl KOMMOHEHTTEPIHIH CcumaTTamaAapbl OOMbIHIIA 3epTTey >Ky-
MbICTapbIHbIH, HOTMXEAEPI KapacTbIpbIAAbI. TOMbIpaKTaH >KOHE OCIMAIKTEH aAblHFAH YATiAep OOMbIH-
LA XMMMSIABIK, TAAAQYAbIH CaHAbIK, KOPCETKILLUTepPiHiH HOTMXKEAEpi, 3biMbIpaH anatbl GOAFaH XXepAeri
TacbiMaAAayLLbIAapAbIH eciMaikTepaeri HAMA >xeve CEAMI XXnHaKTaAybl MeH Ty3iAyi 60MbIHLIA HO-
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THxeAepi TaapaHAbl. XKXymbicta 3T anatbl 60AFaH aiMMakTbiH TOMbIparbiHAA y3ak, yakbT CEAMI >keHe
HAMA eHimaepiMeH AacTaHy cakTaAaTbiHbl kepceTiaai. Tonbipakta CEAMI >xeHe HAMA 6oAmaraH
>KaFAaMAQ, OCIMAIKTIH KypambiHAQ y3Aikcis HAMA Tabbiayaa, coHaai-ak, bipHelle xbiaaaH kentiH CEA-
M >xeHe HAMA 6oAmMaraH Ke3AiH 63iHAE TOoMbIpak, 6CIMAIK XKaMbIAFbICbIHbIH, €KiHLLI PeT KaiTaAaHbIr
AaCTaHybl 6anKaAAbl, COHbIMEH KaTap AaCTaHy aiMarbiHAQ ©CIMAIK XKaMbIAFbICbIHbIH, PAKeTaHbIH XKaHap
>KaFap MarblHbIH KellEeHAEPIMEH >KOHe OHbIH ©3repreH eHIMAEpiMeH AacTaHybl aHbIKTAAFaH AACTaHy
KOpCeTKIlLTepiHEH OH ece acbin KeTKeHi GeAriAi GOAAbI.

3T Kb anattbl amarbiHaa CEAMI— eciMAiKTe XXMHAKTaAybl MEH Ty3iAyi GipHelue hakTopAapAbIH,
KaTapbiHa TOYEAAl eKkeHi OeKiTiAAL: >KbIAAbIH Mep3iMiHe (bIAFaAFa, Temrepartypara), ©CIMAIKTIH Ty-
KbIMAQCBIHA, >KEPTiAIKTI XepAiH reoxmmnsiablk, xarsaraapbiHa, CEAMI Tycy KesiHiH apakallblKTbl-
FblHA, 3bIMbIPaH OTbIHbIHbIH, OCIMAIKKE >K8HE TOmMbIPaK, >KaMbIAFbICbIHA Tycy Mealepi, HAMI rentua
TOriAreH arlMakTarbl ©CIMAIKTIH KypaMbIHAQ XKEPTiAIKTI AaCcTaHy AeHreni GOMbIHLIA OH XKbIAAAM acTam
YaKbIT CaKTaAybl MYMKIiH.

TyiiH ce3aep: CUMMETPUSIAbI eMeC AMMETUATMAPA3KH, HUTPO3OAMMETUAAMMH, Fapblll-3bIMbIpaH
KbI3METi, 3bIMbIPAH OTbIHbI, TOMbIPaKTbIH AacTaHybl, CEAMI >xeHe HAMA Ty3iAyi >keHe >KMHaKTaAybl.
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’MykaHoBa I'.A., *KopoaeBa T.B., 2Atbiraes A.b.
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N3yyeHne ocobeHHocTel 06paszoBaHms U HakonAeHuss HAMI u HAMA B pactenmsix

B ctaTbe npuBeaAeH KpaTkmii 0630p aKTyaAbHbIX HAMPABAEHWI M3y4YeHWs BO3AEWCTBUS PAKeTHO-
KOCMMYECKOM AeSTEAbHOCTM Ha OKpY>Kalolllylo cpeAy. PackpbITo BO3AECTBME PAaKeTHOro TOMAMBA,
A€ FAABHbIMW TOKCUMKAHTaMM SBASIOTCS HECUMMETPUYHOTO AMMeTUArnapasmHa (HAMI) 1 npoaykTbl
ero TpaHcdopmaumm: HUTpodoanmeTuaammd (HAMA), AMMeTnAaMUH, TeTpameTuATeTpaseH. [Monaaa-
HMEe KOMMOHEHTOB PAKETHOMO TOMAMBA B OKPY>KAIOLLYIO CPeAY CMOCOOCTBYET 06pa3oBaHMI0 AOKAAbHbIX
OUMOXMMNYECKMX MOBEPXHOCTHBIX aHOMaAMii. PaccMoTpeHbl pe3yAbTaTbl MCCAEAOBAHWI MO M3YUYeHUIO
noBeAeH s KOMIMOHEHTOB PaKeTHOro TOMAMBA B MPUPOAHbIX AaHALLA)TAX PAaiOHOB MaAEHWUS OTAEASIO-
LMXCS vacTen paker-HocuTeaen. O606LIeHbl pe3yAbTaThbl Mo 06pasoBaHMio M HakonAeHio HAMI u
HAMA pacTeHVsMM Ha MecTax aBapuiHbIX MaAEHUI paKkeT-HOCUTEAEN C pe3yAbTaTaMu KOAMYECTBEH-
HOrO XMMMYECKOro aHaAm3a npo6 pacTeHui 1 NoYB.

B paboTe nokasaHo, 4To B oYBe Ha MECTax aBapuiHbIX MaaeHuin PH AAMTEAbHOE Bpems CoXpaHsieT-
C9 3arpsg3HeHune npoayktamm pacrnasa HAMI, B Tom uncae HAMA. OTmeuvaeTtcs nepuoamyeckoe
nossaeHne HAMA B pactenmsix npu otcytcteBum HAMI 1 HAMA B nouBe, Tak>ke OTMeYeHO MoBTOp-
HOe 3arpsg3HeHune NnoYBeHHo-pacTuTeAbHoro nokposa HAMI 1 HAMA nocae mx oTCyTCTBUS B TeUeHMe
HECKOABKMX AET, MPY 3TOM, MAOLLAAN 3arpPsi3HEHUS PACTUTEABHOIO MOKPOBA B AECITKM Pa3 MpeBblLLaAn
MAOLLLAAM BbISIBAEHHOTO 3arpsidHeHms nousbl KPT 1 npoaykTamm nx TpaHcgopmaumm.

YcTtaHoBAeHO, UTO 0b6pa3oBaHue u HakornaeHne HAMI pacteHnsmu Ha mecTtax nasexduin OY PH
3aBMCAT OT pgAa (PaKTOPOB: OT Ce30Ha roaad (BAAXXHOCTM, TemrepaTypbl), OT CEeMeiCTBa pacTeHui,
reoXMMMUYECKMX YCAOBUIA MECT MX MpomM3pacTaHmsi, 6GAM30CTU MCTOUYHMKOB nocTynAeHms HAMI, koan-
YyecTBa MOCTYMNUBLLUErO Ha NMOBEPXHOCTb MOYB M PacTeHMn TONAMBA, 1, YTO HAMI MoXeT coxpaHaTbcs
B paCTeHMsIX, Ha MeCTax NMPOAVBOB renT1Aa Ha YPOBHE PErMOHAAbHOMO 3arps3HeHnst GoAee AECATU AeT.

KAtoueBble cAoBa: HECMMETPUYUHBIA AMMETUATMAPA3UH, HUTPO30ANMMETUAAMIMH, PaKETHO-KOCMM-
yeckas AESITEAbHOCTb, PaKETHOE TOMAMBO, 3arpsi3HeHKe noyuBbl, obpasoBaHue u HakornAeHrne HAMI u
HAMA.

Introduction

Intensive development of the rocket and space
activity (RCA) began in the 60s of the XX century.
Now it is one of the most important intellectual and
technical activities of humankind in the interests of
solving national economic, scientific and defense
tasks. At an early stage of its development, the main
attention was paid to the creation of rocket and space

technology proper, but as more and more powerful
and modern space systems appeared, gaining experi-
ence in their operation, it is understood that the space
industry is a specific source of environmental pollu-
tion. Like any industry, the rocket and space complex
have an impact on many components of the surround-
ing nature, especially in the areas where the space-
port operates and the fall of the first stages of launch
vehicles (Batyrbekova, 2004: 124-130). The environ-
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mental impact of the RCA on the environment is very
diverse — chemical, mechanical, acoustic, thermal,
electromagnetic. Some of these types of effects are
interrelated and their contribution to the general dis-
turbance of the environment can have a synergistic
effect. The areas for the position area of the Baikonur
Cosmodrome — 6.7 thousand km? and 22 zones of in-
cidence of depleted launch vehicle stages, including
46 areas of fall — 41.3 thousand km? (Batyrbekova,
2004: 124-130; Zhubatov, 2011: 74-79).

During of the Baikonur cosmodrome operation,
space objects of various purposes were launched.
The major components of rocket propellant for mis-
sile heavy class (Proton and etc.) are unsymmetrical
dimethylhydrazine (UDMH, heptyl) and nitrogen
tetroxide (NT, amyl), the main toxicants are UDMH
and the products of its transformation: nitrosodi-
methylamine, dimethylamine, metiltriazol, dimeth-
ylformamide, formaldehyde, oxides of nitrogen,
hey are classified as hazard class 1 (Dogovor arendy
kompleksa «Bajkonur» mezhdu Pravitel’stvom Ros-
sijskoj Federacii i Pravitel’stvom Respubliki Kazah-
stan, 1994).

The entry of rocket fuel components into the en-
vironment contributes to the formation of local bio-
chemical surface anomalies. The negative effect of
the rocket and space activity (RSA) in Kazakhstan is
intensifying due to climatic and geographical condi-

tions. The areas around the Baikonur Cosmodrome
belong to the desert and semi-desert zones and are
characterized by low annual precipitation, frequent
winds. (Batyrbekova, 2004, 124-130).

According to the results of many years of
research conducted by the RSE «SRC Garysh-
Ekologiya» together with the Russian side in the
field of accidents of the RS-20 «Dnepr» space rock-
et in 2006 and the «Proton-M» launch vehicle (LV)
in 2007 in the Karaganda region, it was found that
2-3 years after repeated detoxification of soils con-
taminated with heptyl to the MPC level, not only
UDMH derivatives (nitrosodimethylamine, dimeth-
ylamine, methyltriazole, dimethylformamide, form-
aldehyde, nitrogen oxides) appear in the soil, but
and often the UDMH itself. In addition, contamina-
tion of the vegetation cover of UDMH and NDMA
in an area exceeding the soil contamination area
hundreds of times was found around the place of the
strait of heptyl. At the sites of the emergency fall
of fragments of the Proton-M PH in 2007 in more
than 50% of the plant samples, in 2009, UDMH was
detected in concentrations from 0.16 to 1.9 mg/kg,
and NDMA was absent. On the contrary, in the fol-
lowing 2010, UDMG was not detected in plants, and
in 83% of samples NDMA was recorded in the range
of 0.1-6.9 mg/kg (Table 1) (Zhubatov, 2011, 74-79;
Bajtulin, 2006, 30-40).

Table 1 — Results of the quantitative chemical analysis of samples of plants taken at the places of fall (06.09.07y.), 2007-2011yy.

Zr}llg ar)epti;rr::irtti(?rf;lh soﬁpgtitiii «Briz-M» upper stage and part of Second stage of the
P the spacecraft launch vehicle «Proton-M»
of the spacecraft
Survey year
total samples with UDMH total samples with UDMH total samples with UDMH
samples and NDMA samples and NDMA samples and NDMA
P (concentration mg/kg) p (concentration mg/kg) P (concentration mg/kg)
2007 4 n?) : (c)lelt‘e‘;&izn]e d 12 not determined 11 not determined
2009 45 23(0.16-19 33 7(0.2-1.9 37 2 ((1) 3%?(?37)
3(0,30-1,00) H/0 e
2010 s 56 (0.1-6.9) " S (00 o 527) g not determined
not determined U 8 (0,11-1,44)
not determined
2011 12 12(0.11-0.21) 51 - - -

Note: in the numerator — the data of laboratory studies of the Kazakh side, in the denominator — the Russian side.
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Initial data and research methods

Studies on the effects of chemical pollution
on the ecological state of the environment began
to be conducted in 1991 in most areas of falling
of separating parts of launch vehicles located in
Central Kazakhstan, Russian Federation. The
methodological basis for assessing the ecological
status of areas of falling of separating parts of
launch vehicles was an analysis of asymmetric
accumulation and migration. dimethylhydrazine in
landscape systems (Kasimov, 1994: 110-120).

The object of research at the sites of emergency
falls of the «Proton-M» LV in 2013 in the position
area of the Baikonur cosmodrome and in 2007 in
the territory of the Ulytau district of the Karaganda
region was soil and vegetation. The floristic study
of vegetation was carried out in the general system
of field observations, since in order to identify the
trend of development and changes in vegetation,
information is needed on other components of
ecosystems and their parameters. The vegetation
subsystem is the main functioning natural block
of ecosystems. It induces any changes to other
components, including man-made. The inherent
properties of vegetation in excess of informativeness
and physiognomy in the landscape make it possible
to visually assess the destructive changes in
ecosystems.

The state of vegetation is determined by
the specific type of habitat with all its peculiar
processes and phenomena. Therefore, the
ecosystem or landscape-dynamic approach was
used as a theoretical research platform, which
allows a comprehensive approach to assessing the
state of vegetation and to identify relationships of
interaction with other components (soils, waters,
etc.) (Kasimov, 1994: 110-120).

As a methodological basis, traditional methods
of geobotanical research were used: descriptions
of phytocenoses, landscape-ecological profiling.
Special attention was paid to the study of the
spatial distribution (structure) of vegetation in its
relationship with other components of the landscape
(relief, soil, etc.), assessment of the state of
phytocenoses, identification of rare, endemic species
and communities, assessment of biodiversity.

Results

The results of the first studies on the behavior
of rocket fuel components in natural landscapes
of the areas of falling of separating parts of launch

vehicles (SP LV) were considered in the works of
Russian authors (Lavrenko, 1959-1972: 1805).

It is known that the main toxicants of rocket
fuel are asymmetric dimethylhydrazine (UDMH)
and its derivatives, which are included in the
register of hazardous chemical compounds of the
US Environmental Protection Agency. UDMH
belongs to the group of carcinogenic and mutagenic
substances and causes undesirable effects in the
environment and in the population, who constantly
are exposed to it (Transformation of unsymmetrical
dimethylhydrazine in soils using chromatography/
mass spectrometry, 2010: 1266-1272; Kozlovskij,
2018: 134).

The main paths for the entry of rocket fuel
components into landscapes are aerogenic dispersion
and spills both in the case of the SP LV on the ground
and in case of accidental falls. Most of the incoming
fuel burns and evaporates in the atmosphere. The
smaller one is captured by vegetation, penetrates
the soil, and dissolves in water. In contrast to the
soils, which are mostly polluted in the places of
heptyl spills when the SP LV fall, the vegetation is
polluted on a larger area. As a result of the fallout
of toxicants from the atmosphere, extensive regional
surface anomalies are formed at the sites of the fall
of the SP LV beyond them.

A number of experiments studying the
distribution of UDMH in plant organs (aboveground
and underground parts) confirms this. Washes
were made with distilled water from the surface of
vegetative organs of plants, the presence of UDMH
in this solution and its presence of UDMH in
vegetative organs after washing with distilled water
was determined (Table 1) (Lavrenko, 1959-1972:
1805; Ayvazyan, 1979: 42-47; Ensing, 2003: 5722-
5731; Kozlovskij, 2018: 134).

The crash site (CS) of the «Proton-My»
launch vehicle in 2007 in the Ulytau district
of the Karaganda region of the upper part of
the «Briz-M» upper stage (US) and part of
the spacecraft (SC) transition compartment is
characterized by a complex of patches of bare soils
with heterogeneous in all points from the center of
the CS by a highly sparse vegetation cover in the
form of dry groups of annual salmon, weedy forbs
and roots of wormwood with single vegetative
individuals of Tatar iksilirion and mountaineer
with a protective cover of 1-3%, with an average
height of those plants 10-15 cm. The dry shoots
indeterminate plant is covered with a height of 15-
20% of dry shoots of 10-20 cm (Fig. 1).
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Figure 1 — General view of the crash site of the «Briz-M» upper part and part of the spacecraft transitional compartment

The crash site of the LV «Proton-M» 2013 in
the Kyzylorda region in the summer of 2018 was a
more or less flattened surface with the presence of
furrows, which was the result of plowing during the
remediation in autumn 2017, gradually rising to the
south of the CS.

In the territory of the immediate site of the fall,
in the autumn period, sparse groups marked over-
grown disturbed lands and individual specimens of
ruderal one-year-old salt worms, such as the hodge-
podge and ebelek, with projective soil cover from
3% to 10%.

The average height of plants is 15-25 cm,
sometimes reaching 40 cm. The presence of dry
ephemeral grasses (Tatar rhubarb) is noted. As
the distance from the place of fall increases, the
projective soil cover increases to 15%. Visual ob-
servation of abnormal changes in the morphologi-
cal structure of plants, such as gigantism, did not
reveal a change in the color of leaves and stems
(Figure 2).

The airborne route of entry of a pollutant into
plants is indicated by the presence of UDMH in
washes and its absence after flushing, which can
be traced back to examples of plant species such as
Anabasis salsa, the Mature and Festuca sulcata fam-
ily, the Cereal family, the Artemisia pauciflora fam-
ily, the Compositae family, and in the place of fall,
and at a sufficiently large distance from the place
of fall (MP). The presence of UDMH in the sample
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after flushing and its absence in flushing confirms
the soil route of entry (Stipa Lessingiana, Artemisia
pauciflora). In the case of the presence of UDMH,
both in the washout and in plants after the washout
(Atriplex Sapa, Artemisia pauciflora), the presence
of two possible ways of entering UDMH in plants is
confirmed (Lavrenko, 1959-1972: 1805; Ermakov,
1996: 15-19).

Thus, it is noted that plants are capable of ab-
sorbing UDMH with all their organs from different
phases of the external environment (gaseous, sol-
id), and dead plants can be a long-time supplier of
UDMH to the natural environment. In addition, veg-
etation is the best indicator to determine the area of
dispersion of UDMH, in an area where there are no
conditions for its conservation in the soil (Kasimov,
1988: 254; Kozlovskij, 2018: 134).

It is known that NDMH, entering the
surrounding natural environment, can remain
unchanged or bind with natural substances, mainly
organic (fulvic acids, humic substances, etc.),
and partially transformed into N-nitrosoamines,
including nitrosodimethylamine (NDMA). This can
form tetramethyltetrazene (TMT), methylmethylene
hydrazine (MMG), dimethylamine (DMA).
The final products of transformation of UDMH
in environmental objects are nitrates, nitrites,
formaldehyde, hydrazincarboxylic acids and other
substances (Himiya, 1973: 187-190; Powell, 2002:
1-31; Smolenkov, 2005: 344).
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Figure 2 — Place of emergency fall of the «Proton-M» LV 2013 in September 2018

Table 2 — The presence of UDMH in washes from the surface of plants and after washout

Genus and species of plants Place of selection UDMH in flushing, mg / dm? UDMH;fg;’li;usmng’
Anabasis salsa CS 0,16 H/0O
Atriplex cana CS 5,8 0,8
Artemisia pauciflora CS 0,04 4,44
Atriplex cama 250 m from CS 0,02 0,52
Lasiagrostis splendens 300 m from CS H/O H/O
Stipa Lessingiana 500 m from CS H/0 0,20
Artemisia pauciflora 1000 m from CS H/0 0,36
Artemisia pauciflora 1500 m from CS 0,01 H/0
Festuca sulcata 1750 m from CS 25,2 H/0

The Plants are able to actively absorb UDMH
from the soil; the decomposition of UDMH in them
occurs without the formation of NDMA, and TMT,
the composition of the soft tissues of the plant af-
fects the ability to bind heptyl.

The study of UDMH in the soil-plant system
indicates the selective biochemical specialization of
vegetation in relation to UDMH. The degree of con-
centration of UDMH in plants depends on a num-
ber of factors: the type of plant, the geochemistry
of growing areas, and the intensity of pollution. The

ingress of UDMH into plants occurs both from the
soil through the root system and directly from the
atmosphere (Vorozhejkin, 2000, 56; Keneson, 2010,
32-39; Puzanov, 2007, 21-25).

In order to determine the levels of UDMH in
the vegetation cover, while studying the behavior of
rocket fuel components in soils, waters and plants,
in 1994, 240 the plants samples from 15 families
were selected and analyzed. As a result, species
differentiation in the accumulation of UDMH by
plants was revealed: its occurrence in cereals (fes-
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cue, wheat grass, cobweed) accounted for 35% of
the samples of this family, in hard-to-grow (worm-
wood) — 42%, in specimens (cockpeck, keyreuk,
izen) — 50%. In spring, UDMH was found in 50% of
ephemeroid samples. Two years later, similar stud-
ies on plant tolerance to RFC were conducted and it
was noted that plants from the family of Composi-
tae and Mature plants growing on solonetz, meadow
solonchaks and meadow-marsh soils, especially in-
tensively absorb UDMH (Smolenkov, 2001a: 1769-
1772) (Smolenkov, 2005b: 1089-1100).

During the growing season of plants and
sufficiently high temperatures, UDMH actively
evaporates and is captured by young shoots of
plants, both from the soil and from the surface layer
of air. In the spring, UDMH is recorded in almost all
plant species. As for microelements, the levels of its
concentration depend on the species biogeochemical
specialization of plants (Santos, 2009: 736-742;
Bajtulin, 2007: 55-65).

In 2000, the results of the newly carried out
works on the basis studies of the SP LV fall in
1991-2000 about the effect of RFC on plants also
confirmed that the components of rocket fuel
are accumulated mainly by the plants species of
the Mature family (Chenopodiacea gray quinoa
(Atriplex cana), Compositae (Asteraceae) — white-
ground wormwood (Artemisia terrae-alba) and
Cereals (Poaceae). The greatest interest in these
landscapes is the biogeochemistry of cereals
(Poaceae), which dominant in the composition of
many steppe plant communities (Ensing, 2003:
5722-5731; Vorozhejkin, 2000: 24-31).

Similar work on the maintenance and
accumulation of UDMH plants was carried out
by scientists, in addition, plants were identified —
indicators of RFC contamination and their indication
signs (Bisarieva, 2012: 108-115; Bajtulin, 2006: 30-
40; Denisov, 2004: 452-456).

It was also established that plants could use small
concentrations of heptyl as an additional source
of nitrogen and carbon, while large concentrations
negatively  affect plants, causing certain
morphological and anatomical changes. UDMH
initiates all types of chromosomal abnormalities in
plants (Nurusheva, 2006: 99-102; Carlsen, 2008, 11-
12; Salthammer, 2010: 2536-2572).

In the steppe ecosystems at the end of spring,
there is an increased content of nitrates in the soils.
This is due to the death of ephemera and ephemeroids.
This dramatically increases the proportion of
organic compounds, therefore, increases the activity
of heterotrophic microorganisms in nitrification,
that is, we can expect an increase in the content of
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hydroxylamines (Kondratyev, 2005: 16; Umarov,
2007: 138).

In the summer, the steppe wormwood has a
specific peculiarity of nutrition — they quickly
absorb substances from the soil and return them to
the natural circulation with the end of the life cycle.
Biirgun communities also behave. NDMA may
form in the process of nitrogen transformation in the
steppe zone in the warm period in plants (Carlsen,
2008: 11-12; Salthammer, 2010: 2536-2572;
Kondratyev, 2005, 16).

Soil pollution by UDMH has an impact on plants,
causing changes at all levels of their organization
for a long time. According to the degree of load on
plants and related biota, UDMH concentrations are
classified as low — less than 0.1 g / kg, moderate
- 1.0, 2.5 and 5.0 g / kg, high — 10-50 g / kg, and
very high — 100 g / kg of soil. At low levels of soil
content UDMH observed stimulation of growth,
development, increase plant productivity; increase
their resistance to adverse environmental factors;
with moderate ones, a short-term slowdown in
growth and development, a decrease in some
productivity indicators, further followed by their
increase. At high levels of soil contamination, there
is a significant slowdown in development and a
decline in most of the growth and productivity of
plants. At the maximum concentration of UDMH
in the soil, the plants die. The result of exposure
to UDMH in moderate and high doses on plants
is similar to the observed effect with an excess of
nitrogen in the soil (Morgenstern, 2001: 219-237;
Carlsen, 2009: 415-423).

As a result, it can be said that the formation and
accumulation of UDMH by plants at the sites of HF
PH drops depends on a number of factors: on the
season of the year (humidity, temperature), on the
family of plants, on the geochemical conditions of
their habitats, on the proximity of the sources of
NDMG input and plant fuel, and that UDMH can
persist in plants of the places of falls at the level
of regional pollution for more than ten years. An
important indication is the increase in the level of
UDMH in plants at the end of the growing season.

However, despite the studies, the maximum
permissible concentrations of UDMH in plants
during 1991-2017 yy have not been established,
which was the reason for further study of the effect
of MCT pollution and its consequences at the sites of
launch vehicle accidents (Denisov, 2004, 452-456;
Carlsen, 2008, 11-20; Smirnov, 2010, 1266-1272).

Consequences of accidents of space rocket
(SR) RS-20 «Proton-M» in 2006 and in 2007,
launched from the Baikonur cosmodrome were
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characterized by violation of the integrity of land
cover and pollution by asymmetric dimethyl
hydrazine (UDMH) and its soil transformation
products and vegetation. On the degree of danger
of contamination of wild plants for wild and farm
animals, and ultimately for humans, there are still
no scientifically based conclusions.

Investigations conducted 6-7 years after the
«Proton-M» 2007 rocket crashes in the samples
of plants, UDMH and NDMA has found on an
area several times larger than the area of soil
contamination. At the same time, UDMG and
NDMA were detected in plants after a period of
their absence in the soil for several years (Zhubatov,
2011, 74-79; Bajtulin, 2006, 30-40).

Similar results on the presence of CMT in plants
were obtained in the area of the emergency fall of
the «Proton-M» LV in 2013 in the Kyzylorda region.
A year after the soil detoxification at the site of the
ILV accident, in 2014, 36 samples of plants were
collected — white-ground wormwood (Artemisia

terrae-albae, Compositae family) for the presence of
UDMH and NDMA. The scheme of sampling of soil
and plants at the site of an emergency drop of the
Proton-M LV shown in Figure 3 (Zhubatov, 2011:
74-79; Bajtulin, 2006: 30-40).

In all plant samples, the presence of UDMH and
NDMA was not detected within the sensitivity range of
the applied measurement procedures. Repeated studies
in the positional region of the Baikonur cosmodrome
were carried out 4 years after the accident of the
«Proton-M» LV in August 2017. The 34 samples of
plants and 34 samples of soil were selected.

In the soil samples, UDMH was detected with an
excess of MPC by 1.1 units (1 sample) and NDMA
in 4 samples with an excess of MPC by 5-8.4 units.
In 18 samples of vegetation, which is 53% of the
total number of samples, NDMA was found in a
concentration of 0.12-4.025 mg/kg with an increase
in the radius of contamination, up to the background
area (RF-5 point) with a concentration of 0.87 mg/
kg (Figure 3) (Smirnov, 2010: 1266-1272).
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Figure 3 — The scheme of soil and plant contamination at the crush site of the «Proton-M» LV (02.07.2013y.) in 2017 y.
(prCYHOK Ha aHII.)
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As it turned out, most of the contaminated
samples are plants of the Mature and Compositae
family. This once again confirms the version of the
Russian and Kazakh authors A.P. Vorozheykin, T.V.
Koroleva, A.V. Puzanov, Yu.V. Proskuryakov and etc.
(2000; 2007), 1.O. Baytulin, N.P. Ogar (2000; 2006),
who point to the selective biochemical specialization
of vegetation in relation to UDMH, that wild plants
of these families are more capable of forming and
accumulating RFC in their organs (Himiya, 1973:
187-190; Bajtulin, 2007: 55-65; Vorozhejkin, 2000:
24-31; Bisarieva, 2012: 108-115).

In addition, as a result of the research and
chemical analyzes, it was revealed that NDMA is
present in plants at some sampling points, while it

is not present in the soil (point’s P-44, P-25, P-39,
P-52, P-34, and PLI-4). At the same time, a situation
is observed where UDMH is present in the soil,
and it is not found in plants (points PLI-1, PLI-3)
(Table 3). This suggests that plants can accumulate
pollutant and airborne and soil (Zhubatov, 2011: 74-
79; Bajtulin, 2006: 30-40).

The similar results and conclusions about the
pathways of RFC entry into plants were also traced
in the works of Russian authors on the example of
such plant species as Anabasis salsa, Madness and
Festuca sulcate families, Cereals family, Artemisia
pauciflora, Composites family, and both at the place
of the fall, and at a sufficiently large distance from
the CS.

Table 3 — Results of the quantitative chemical analysis of samples of plants and soils taken at the crush site of «Proton-M» LV

(02.07.2013y.) in 2017 y.
The results of the analysis of relevant soil
Sample plants Deﬁnable MPC, Analysis of results, (Ofrl\r/?\rll) samples, mg/kg
indicator mg/kg mg / kg +,mg/ kg MPC, Analysis of results,
mg/kg mg / kg

1 P-78 UDMH - 0,32 0,08 0,01 n/d

2 P-5 UDMH - 0,32 0,08 0,01 n/d

3 P-10 UDMH - 0,20 0,05 0,01 n/d

4 P-3 UDMH - 0,76 0,19 0,01 n/d

5 PD-5 UDMH - 0,87 0,22 0,01 n/d

6 P-2 UDMH - 1,27 0,32 0,01 n/d

7 P-55 UDMH - 0,14 0,03 0,01 n/d

8 P-24 UDMH - 0,39 0,10 0,01 n/d

9 P-25 UDMH - 0,12 0,03 0,01 n/d

10 P-52 UDMH - 0,75 0,19 0,01 n/d

11 P-34 UDMH - 0,13 0,03 0,01 n/d

12 P44 UDMH - 0,61 0,15 0,01 n/d

13 P-39 UDMH - 0,62 0,155 0,01 n/d

- UDMH - 1,68 0,42 0,01 (5’(%187513(:)
UDMH - n/d - 0,1 (1’%\%},@

15  PL-2 UDMH - 1,765 0,44 0,01 0.058

(5.8 MPC)

UDMH - 0,72 0,18 0,01 -

A T . o wd 0,1 (50MPO)

17 PL-4 UDMH - 4,025 1,01 0,01 n/d

18  PI-5 UDMH - 0,203 0,051 0,01 (8,%%@
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As a research object (plant species), a spe-
cies list of wild plants capable of accumulation of
UDMH and NDMA was compiled: White-ground
wormwood (Artemisia terrac-albae, family Astera-
ceae), Oriental solyanka, keireuk (Salsola orientale,
family Chenopodiacea), Chinotus creeper (Agro-
pyron pectiniformee), Lessing’s Featherbird (Stipa
lessingiana, family Poacea), the choice of which is
justified by years of research, as well as their asso-
ciation with the peculiarities of the territory as in-
digenous species.

Based on the results of our own research on
eliminating the consequences of the accidental fall
of the «Proton-M» LV, it has been established that
contamination with the products of the decomposi-
tion of UDMH and NDMA persists for a long time
in the soil at the crush sithe of the LV. There is a pe-
riodic appearance of NDMA in plants in the absence
of of UDMH and NDMA in the soil, re-contamina-
tion of the soil and vegetation cover of UDMH and
NDMA after their absence for several years is also
noted, while the area of contamination of vegetation
cover is tens of times higher than the area of identi-
fied soil contamination of soil RFC products of their
transformation (Smirnov, 2010: 1266-1272).

Given the significant gaps in this matter, con-
ducting experimental research will expand the un-
derstanding of the nature of the pollution of UDMH
and NDMA plants, including repetitive, on the areas
subjected to historical pollution by rocket fuel com-
ponents and in the adjacent areas (Kozlovskij, 2018:
134).

Conclusions

Revealed significant differences in the accumula-
tion of UDMH by different plant species, in the field
of heptyl straits. Its content in cereals was 35% of the
samples of this family, in the color asbestos —42%, in
the haze — 50%. A species list of wild plants capable of
accumulation of UDMH and NDMA was compiled:
white wormwood (on the basis of artificial pathogens
(onionterae terrae-albae, family Asteraceae), East-
ern sapling, keyreuk (Salsola orientalele, and on the
family of Chenopodiacea), couch grass (Agropyron
pectinus), Agropyron pectinus, Agropyron pectinus,

and Chenopodiacea); lessingiana, family Poacea), the
choice of which is justified by years of research, as
well as their association with the characteristics of the
territory as indigenous species.

A comprehensive environmental survey of the
soil and vegetation cover at the sites of accidents of
«Proton-M» LV was carried out. A visual inspection
of the state of the vegetation cover, assessment of
the status of plant communities and assessment of
the level of soil and plant pollution by rocket fuel
components and their transformation products at the
sites of the «Proton-M» LV in 2007 and 2013 were
performed.

At the sites of accidents of the «Proton-M» LV in
2013 and 2007, respectively, 72 and 165 samples of
plants (with separation of the aerial and root parts)
were selected for quantitative chemical analysis of
the content of UDMH and NDMA. At the sampling
sites, 24 and 50 soil samples were also taken from
the surface layer of 0-25 cm, respectively, to deter-
mine the content of UDMH, NDMA, nitrate ions,
ammonium nitrogen, and pH.

Conducted quantitative chemical analyzes of
samples of environmental objects. According to the
results of the analyzes, residual contamination of
the soil of RFC and their transformation products
revealed:

— at the crash site of the 2013 «Proton-M» LV in
the position area of the Baikonur cosmodrome in 4
samples (2 points) of the soil, NDMA was detected
at 5-8 MPC, nitrate ion in 9 samples exceeds the
MPC (130 mg/kg) 1.1 — 4.5 units. The presence of
NDMA is not detected;

— at the crash site of the upper part of the upper
stage «Briz-M» and part of the transitional compart-
ment of the spacecraft UDMH in 4 points is within
the MPC, in 1 sample exceeds the MPC by 1.24
units. In present the NDMA is not detected.

According to the results of a quantitative
chemical analysis of plant samples, the presence of
UDMH and NDMA in all samples was not detected
within the sensitivity of the measurement procedure
(<0.1 mg/kg).

The study of factors contributing to the accu-
mulation in plants of UDMH and NDMA requires
further research.

Jlutepartypa

BateipoexoBa C.E., Dxonornueckue mpoodiems! Llentpansaoro Kazaxcrana B CBsI3M ¢ paKeTHO-KOCMUUECKON JEsATEIbHOCTHIO
xomriutekca «baiikonyp»/ C.E.batsipoexosa, M.K.Haypsi3daesa// HoBoctu Hayku Kazaxcrana. — 2004.-Ne2.-C.124-130.

Ky6aros XK.K., bucapuesa I1I.C., ToBacapoB A.Jl., bekeme E.A., Tonerenoa H.A., Aranos O.A. OueHka THHAMHKH 3arpsi3-
HEHHs IOYBEHHO-PACTUTEIBHOTO IIOKPOBA KOMIIOHEHTAMM PAKETHOT'O TOIUIMBA B PAaiOHAX aBapUITHBIX MAACHUH PAKeT KOCMUYECKOTO

58 Xabapubl. 'eorpadus cepusicer. Ne 2 (53) 2019



Bimaganbetova A.O. et al.

Ha3HaueHus // Matep. HayuHO-TIpak. KoH}. «ObecnedeHre IKOTOTHIECKON OE3011aCHOCTH PAKETHO-KOCMHYECKOI JIeSITeIIbHOCTIY.
—M: MI'Y um. M.B. Jlomonocosa, 2011. — C. 74-79.

JloroBop apenjs! komiuiekca «baiikonyp» mexay IIpasurenscrBom Poccuiickoit denepannu n [IpaBurenscrBom Pecrryonukn
Kazaxcran (Mocksa, 10 nexadpst 1994 r.)

Kacumor H.C., I'pe6enrok B.B., Koponesa T.B., [Ipockypsikos FO.B. [ToBeeHne KOMIOHEHTOB PAKETHOTO TOILTHBA B TI0YBAX, BOAX
u pacrenusx H. C. Kacumog, B. b. I'pebenrok, T. B. Koponesa, 0. B. IIpockypsikos // [TousoBenenne. — 1994, — No 9. — C. 110-120.

ITonesas reo6oTanuka B 4-x Tomax / [Tox pex. E.M. JlaBpenko u A.A. Kopuaruna. — M.-J1.: Hayka, 1959-1972. — 1805 c.

Transformation of unsymmetrical dimethylhydrazine in soils using chromatography/mass spectrometry // Journal of Analytical
Chemistry. — 2010. — Vol.65. — P.1266-1272.

Aiisazsn JI.JI., Kacumor H.C. O reoxumuueckoil crieruanu3aniy pactenuil (Ha npumepe Myromxkap) / Becta. MI'Y. Cep. 5,
I'eorpadus. 1979. Ne 5. C. 42 —47.

Ensing B., Buda F., Baerends E. J. Fenton-like chemistry in water: Oxidation catalysis by Fe (III) and H O //J. Phys. Chem. A.
222003. Vol. 107, Ne 30. — C. 5722-5731.

Epmaxos E.W., [Tanosa I'I", TTerposa 3.M., Ocranenko H.C., boiiosa JI.B. Binsinue HecCUMMETpHUUHOTO JTUMETUIITHAPA3HHA
Ha COCTOSTHHE TIOYBEHHO-PACTUTENBHOM cHCTeMBl. // MarepHaibl HayqHO-TIPAaKTHIECKOH KOH(PEPEeHIIHN « DKOJIOTHIECKUE ACIIeKTHI
BO3/ICHCTBYSI KOMIIOHEHTOB JKUJIKHX PAKeTHBIX TOIUIMB Ha OKpyXaromryto cpexy». Caukr-IlerepOypr, 12-15 centsopst 1996 . —
CII6.: PHII «IIpuxnaguas xumus», 1996. —c. 15-19.

Kacumos H.C. 'eoxumust CTEIHBIX U ITyCTHIHHBIX JaHAmadToB. M: U3n-so MI'Y, 1988. 254 c.

Xumus HUTPO- U HUTpo3orpym / [lox. pen. Idoitepa. — M.: Mup. 1973.- T. 2. — ¢.187-190.

Powell J.H., Gannett P.M. Mechanisms of carcinogenicity of aryl hydrazines, and arenedizonium ions // J. Environ. Pathol.
Toxicol. Oncol. —2002. — Vol. 21, 1. - P. 1-31.

Smolenkov, A. Liquid chromatography approaches for the determination of unsymmetrical dimethylhydrazine in environmental
samples / A. Smolenkov, A. Pirogov, S. Ponomarenko, I. Rodin, O. Shpigun // Book of abstracts international conference «Instru-
mental Methods of analysis. Modern Trends and Applicationsy». — Iraklion. Greece, 2005. — P. 344.

Bopoxeiikun A.IL., Koponesa T.B., IIpockypsikos }0.B., Ueprunosa O.B. MeTtoauueckue peKkoMEeHAAUY 10 IPOBEICHUIO KO-
JIOTO-TEOXMMHUYECKHUX UCCIIEJOBAHNIN B palloHaX MajieHus OTAEISIoUIXCs yactel paker-Hocurened. — M.: Ienukan, 2000. — 56 c.

Kenessov, B. N. Screening of transformation products in soils contaminated with unsymmetrical dimethylhydrazine using
headspace SPME and GC-MS / B. N. Kenessov, J. A. Koziel, T. Grotenhuis, L. Carlsen // Analytica Chimica Acta. —2010. — Volume
674. —Issue 1. — P. 32-39.

IlyzanoB A.B., Bopoxeiikun A.IlL., IIpockypsikoB FO.B. Dkosoro-reoxumMudeckasi OlieHKa MECT MaJICHUSI PaKeT B apHUJIHBIX
nanmmadTax Lenrpanproro Kaszaxcrana / Mup Hayku, KyabpTypbl, oOpaszoBanus. — 2007. — Ne 7 (19). — 21-25.

Smolenkov, A. Separation of Hydrazine and Its Methylderivatives by lon Chromatography with Amperometric Detection / A.
Smolenkov, A. Pirogov, O. Shpigun // Analyt. Sci. —2001. - V. 17. - P. 1769-1772.

Smolenkov, A. Ion chromatography as a tool for the investigation of unsymmetrical methylhydrazine degradation in soils / A.
Smolenkov, P. Krechetov, A. Pirogov, T. Koroleva, A. Bendryshev, O. Shpigun, M. Martynova // Intern. J. Environ. Anal. Chem. —
2005. - V. 85.— Ne 14. — P. 1089-1100.

Santos, V. P. Decolourisation of dye solutions by oxidation with H202 in the presence of modified activated carbons / V. P.
Santos, M. F. R. Pereira, P. C. C. Faria, J. J. M. Orfao // Journal of Hazardous Materials. — 2009. — Vol. 162. — Issue 2-3. — P. 736-742.

Bavitymun 1.0., JIsicenko B.B., bucapuepa 11I.C. CoctosiHue pacTuTenpHOCTH B paiione maneHus (parmentoB PH «IIpo-
ToH-M» (2007 1) // Joxmamger HAH PK —2013. — Ne 5. — ¢. 55-65.

Bopoxeiiknn A.Il. AHann3 pe3yasTaToB SKOJIOTMYECKOTo 00CIIeIOBaHNS, ACIIOPTU3AINS PaiOHOB ITAJICHUST OTACISIOIINXCS
YyacTell M SKOJIOTHYECKOTO COIPOBOXKACHMS ITyCKOB pakeT ¢ KocMoapoMoB “baiikonyp” u “CBoOoaubii” — MaTepuaisl HayqHO-
MPaKTUYECKUX CEMHHAPOB 10 BOIIPOCAM METOIUUYECKOTO 0OECIIeUeHNS IKOIOTHUECKON AaCIIOPTU3AINY 00BEKTOB U U3YyUCHUS OK-
py>karoleii IpUpoiHON cpelbl B paiioHax dKCILTyaTaluy pakeTHO-kocmuueckoil texuuku PBCH. — M., 2000. — C.24-31.

Bucapuesa I11.C., XKyoatos XK.K., bekemes E.A., Crenanosa E.1O., Aranos O.A. Dxosioruueckasi OlieHKa MOCIeICTBUI aBapuii-
Horo naznennst PKH PC-20 «/Taenp» B Kvi3sutopaunckoit obnactu / I'mapomereoponorus u sxonorust. —2012. — Ne 2. — C. 108-115.

Batitymuu 1.0., Oraps H.I1. Onenka BiustHUS TpaHCc(hOpPMalUK PacTUTEILHOCTH B 30HE BO3/eHCTBHS KocMozpoMa «batiko-
Hyp» Ha OCHOBE IIOJIEBBIX 1 3KCIIEPUMEHTAIBHBIX HCCIIe0BaHNH / Matep. HayqHO-TIpakT. KOH}. «VIToru BEIMOIHEHHS IPOrPaMMBbl
0 OIIEHKH BIIMSHHS 3aITyCKOB pakeT-HOCUTENel ¢ kocMoapoma «baikoHyp» Ha OKpYKaIONIyI0 Cpely M 310POBbE HACETECHHS). —
Anwmarsi-Kaparanna, 2006. — c. 30-40.

Denisov A.A., Smolenkov A.D., Shpigun O.A. Determination of 1,1-dimethylhydrazine by reversed-phase high-performance
liquid chromatography with spectrophotometric detection as a derivative with 4-nitrobenzaldehyde // Journal of Analytical Chemis-
try. — 2004. — Vol.59. — P.452-456.

Hypymesa A.M. U3yuenne neiictus rentia (1,1 -neMeTmwiruapasuta) Ha pacTUTEIbHBII OpraHu3M B dSKcriepuMente / Marep.
Hay4.-nipaKT. KoH(. «VToru BeimonHenus [IporpaMm 1o oleHKe BIMSHHS 3aITyCKOB paKeT-HOCHTelNeH ¢ kocMoapoma «balikoHyp» Ha
OKpYXKAIOLIYI0 Cpelly U 3J0pOoBbe HaceneHus». — Anmarsl-Kaparanna, 2006. — C.99-102.

Carlsen L., Kenessov B.N., Batyrbekova S.Ye. A QSAP/QSTR study on the Environmental health impact by the rocket fuel
1,1- dimethyl hydrazine and its transformation products // Env. Health Insights — 2008. — N 1. — P. 11-20.

Salthammer T., Mentese S., Marutzky R. Formaldehyde in the Indoor Enviroment // Chem. Rev. —2010. - V. 110, N 4. — P. 2536- 2572.

Konnpatses A.J]. BaussHre HU3KUX KOHIEHTpAIUH HECHMMETPHYHOTO JUMETIIITHAPA3NHA Ha aKTUBHEIE ()OPMBI KHCIIOPO/a B
00BbeKTaxX OKpYXKaroliel cpesbl: aBToped. ... kaua. xuM. Hayk: 03.00.16 / Kybanckuii roc. arpapHsiii yHuBepcuTeT. — KpacHonap,
2005. - 16 c.

ISSN 1563-0234 Journal of Geography and Environmental Management. Ne 2 (53) 2019 59



Study of the features of the formation and accumulation of UDMH and NDMA in plants

YmapoB M.M., Kypaxos A.B., Crenanos A.JI. Mukpo6uosnorudeckas Tpancopmanust asora B mouse. M.: 'EOC, 2007. — 138 c.

Morgenstern H., Ritz B. Effects of radiation and chemical exposures on cancer mortality among Rocketdyne workers: a review
of three cohort studies // Occup. Med. —2001. — Vol. 16, " 2. — P. 219-237.

Carlsen L., Kenessov B., Batyrbekova S.Ye.A QSAR/QSTR study on the human health impact by the rocket fuel 1,1-dimethyl-
hydrazine and its transformation products // Environmental Toxicology and Pharmacology. — 2009. — Vol. 27. — P. 415-423.

Rodin L[.A., Anan’eva [.A., Smolenkov A.D., Shpigun O.A. Determination of the products of the oxidative transformation of
unsymmetrical dimethylhydrazine in soils by liquid chromatography/mass spectrometry // Journal of Analytical Chemistry. — 2010.
—Vol.65. — P.1405-1410.

Smirnov R.S., Rodin I.A., Smolenkov A.D., Shpigun O.A. Determination of the products of the transformation of unsymmetri-
cal dimethylhydrazine in soils using chromatography/mass spectrometry. Journal of Analytical Chemistry. — 2010. — Vol. 65, no.
12, pp. 1266-1272.

VccnenoBanue NpUpOIHBI 3arpsi3HEHNS PACTUTEHHI HECUMMETPUYHBIM TUMETHITHAPA3HHOM U TOKCHYHBIMH IIPOTYKTaMH €ro
tpanchopmanum: order o HUP (3akmrountensusiii) / PI'TI « HULL «Fapeim-Okonorus»; pyk. Kosnosckuit B.A.; Ucnonn.: beke-
meB E.A., Aramo O.A., bonbemiakoBa H.A. [u np.]. — Anmatsl, 2018. — 134 ¢. — bubmuorp.: ¢. 126-129. Peructpannonusiii Ne
0118PK01181.

References

Batyrbekova S.E. (2004) EHkologicheskie problemy Central’nogo Kazahstana v svyazi s raketno-kosmicheskoj deyatel nost’yu
kompleksa «Bajkonur» [Environmental problems of Central Kazakhstan in connection with the rocket and space activities of the
Baikonur complex]. Science News of Kazakhstan, no 2, pp. 124-130.

Zhubatov Zh.K., Bisarieva Sh.S., Tovasarov A.D., Bekeshev E.A., Tolegenova N.A., Agapov O.A. (2011) Ocenka dinamiki
zagryazneniya pochvenno-rastitel’nogo pokrova komponentami raketnogo topliva v rajonah avarijnyh padenij raket kosmichesk-
ogo naznacheniya [Assessment of the dynamics of soil and vegetation pollution by rocket fuel components in areas of emergency
falls of space rockets]. Materials scientific and practical conf. «Obespechenie ehkologicheskoj bezopasnosti raketno-kosmicheskoj
deyatel’nosti» [Ensuring the environmental safety of rocket and space activities]. — M: Lomonosov Moscow State University, pp.
74-79.

Dogovor arendy kompleksa «Bajkonur» mezhdu Pravitel’stvom Rossijskoj Federacii i Pravitel’stvom Respubliki Kazahstan
[Lease Agreement for the Baikonur Complex between the Government of the Russian Federation and the Government of the Repub-
lic of Kazakhstan] (Moskva, 10 dekabrya 1994 g.)

Kasimov N.S., Grebenyuk V.B., Koroleva T.V., Proskuryakov YU.V. Povedenie komponentov raketnogo topliva v pochvah,
vodah i rasteniyah [The behavior of rocket fuel components in soils, waters and plants]. Pochvovedenie. — 1994. — Ne 9. — S.
110-120.

Polevaya geobotanika v 4-h tomah / Pod red. E.M. Lavrenko i A.A. Korchagina. — M.-L.: Nauka, 1959-1972. — 1805 s.

transformation of unsymmetrical dimethylhydrazine in soils using chromatography/mass spectrometry // Journal of Analytical
Chemistry. — 2010. — Vol.65. — pp. 1266-1272.

Ayvazyan LD, Kasimov N.S. On the geochemical specialization of plants (on the example of Mugodzhar) [On the geochemi-
cal specialization of plants (on the example of Mugodzhar)]. Vestn. Moscow State University. Vol. 5, Geography. 1979, no. 5, pp.,
42 —47.

Ensing B., Buda F., Baerends E. J. Fenton-like chemistry in water: Oxidation catalysis by Fe (III) and H O //J. Phys. Chem. A.
222003. Vol. 107, no 30. — pp. 5722-5731.

Ermakov E.I., Panova G.G., Petrova Z.M., Ostapenko N.S., Bojcova L.V. Vliyanie nesimmetrichnogo dimetilgidrazina na sos-
toyanie pochvenno-rastitel’noj sistemy [The influence of asymmetric dimethyl hydrazine on the state of the soil-plant system].
Materials of the scientific-practical conference “Environmental aspects of the impact of the components of liquid rocket fuels on the
environment.” St. Petersburg, September 12-15, 1996 — St. Petersburg: RRC Applied Chemistry, 1996. —p. 15-19.

Kasimov N.S. Geohimiya stepnyh i pustynnyh landshaftov [Geochemistry of steppe and desert landscapes]. M: Moscow State
University Publishing House, 1988, p. 254.

Himiya nitro- i nitrozogrupp. Under. ed. G. Feuer. — M.: World. 1973.- T. 2. — pp. 187-190.

Powell J.H., Gannett P.M. Mechanisms of carcinogenicity of aryl hydrazines, and arenedizonium ions // J. Environ. Pathol.
Toxicol. Oncol. —2002. — Vol. 21, 1. — pp. 1-31.

Smolenkov, A. Liquid chromatography approaches for the determination of unsymmetrical dimethylhydrazine in environmental
samples / A. Smolenkov, A. Pirogov, S. Ponomarenko, I. Rodin, O. Shpigun // Book of abstracts international conference «Instru-
mental Methods of analysis. Modern Trends and Applications». — Iraklion. Greece, 2005. — P. 344.

Vorozhejkin A.P., Koroleva T.V., Proskuryakov YU.V., CHernicova O.V. Metodicheskie rekomendacii po provedeniyu ehkolo-
go-geohimicheskih issledovanij v rajonah padeniya otdelyayushchihsya chastej raket-nositelej [Guidelines for conducting ecological
and geochemical studies in the areas of falling of separating parts of launch vehicles]. — M.: Pelikan, 2000. — p. 56.

Kenessov, B. N. Screening of transformation products in soils contaminated with unsymmetrical dimethylhydrazine using
headspace SPME and GC-MS / B. N. Kenessov, J. A. Koziel, T. Grotenhuis, L. Carlsen // Analytica Chimica Acta. —2010. — Volume
674. —Issue 1. — P. 32-39.

Puzanov A.V., Vorozhejkin A.P., Proskuryakov YU.V. EHkologo-geohimicheskaya ocenka mest padeniya raket v aridnyh land-
shaftah Central’nogo Kazahstana [Ecological and geochemical assessment of the sites of falling of rockets in arid landscapes of
Central Kazakhstan]. The world of science, culture, education. — 2007, no 7 (19), pp. 21-25.

60 Xabapubl. 'eorpadus cepusicer. Ne 2 (53) 2019



Bimaganbetova A.O. et al.

Smolenkov, A. Separation of Hydrazine and Its Methylderivatives by lon Chromatography with Amperometric Detection / A.
Smolenkov, A. Pirogov, O. Shpigun // Analyt. Sci. —2001. - V. 17. — P. 1769-1772.

Smolenkov, A. Ion chromatography as a tool for the investigation of unsymmetrical methylhydrazine degradation in soils / A.
Smolenkov, P. Krechetov, A. Pirogov, T. Koroleva, A. Bendryshev, O. Shpigun, M. Martynova // Intern. J. Environ. Anal. Chem. —
2005. - V. 85.— Ne 14. — P. 1089-1100.

Santos, V. P. Decolourisation of dye solutions by oxidation with H202 in the presence of modified activated carbons / V. P.
Santos, M. F. R. Pereira, P. C. C. Faria, J. J. M. Orfao // Journal of Hazardous Materials. — 2009. — Vol. 162. — Issue 2-3. — P. 736-742.

Bajtulin 1.O., Lysenko V.V., Bisarieva SH.S. Sostoyanie rastitel’nosti v rajone padeniya fragmentov RN «Proton-M» (2007 g.)
[The state of vegetation in the area of the fall of the fragments of the Proton-M LV (2007)]. Doklady NAN RK — 2013, no 5, pp.
55-65.

Vorozhejkin A.P. Analiz rezul’tatov ehkologicheskogo obsledovaniya, pasportizaciya rajonov padeniya otdelyayushchihsya
chastej i ehkologicheskogo soprovozhdeniya puskov raket s kosmodromov «Bajkonur» i «Svobodnyj» — Materialy nauchno-prak-
ticheskih seminarov po voprosam metodicheskogo obespecheniya ehkologicheskoj pasportizacii ob»ektov i izucheniya okruzhay-
ushchej prirodnoj sredy v rajonah ehkspluatacii raketno-kosmicheskoj tekhniki RVSN [Analysis of the results of the environmental
survey, certification of the areas of incidence of separating parts and environmental support of rocket launches from the Baikonur
and Svobodny cosmodromes]. Materials of scientific and practical seminars on the methodological support of environmental certi-
fication of objects and the study of the environment in the areas of operation of rocket and space technology of the Strategic Missile
Forces. — M., 2000, pp. 24-31.

Bisarieva Sh.S., Zhubatov Zh.K., Bekeshev E.A., Stepanova E.Yu., Agapov O.A. Ehkologicheskaya ocenka posledstvij avari-
jnogo padeniya RKN RS-20 «Dnepr» v Kyzylordinskoj oblasti [Environmental assessment of the consequences of the emergency
fall of the launch site of the RS-RS-20 «Dnepr» in the Kyzylorda region]. Hydrometeorology and ecology. — 2012, no 2, pp. 108-115.

Bajtulin .O., Ogar’ N.P. Ocenka vliyaniya transformacii rastitel’nosti v zone vozdejstviya kosmodroma «Bajkonur» na osnove
polevyh i ehksperimental’nyh issledovanij [Evaluation of the effect of vegetation transformation in the impact zone of the Baikonur
cosmodrome on the basis of field and experimental studies]. Mater scientific and practical conf. «The results of the program for as-
sessing the impact of launches of launch vehicles from the Baikonur cosmodrome on the environment and public health.» — Almaty-
Karaganda, 2006, pp. 30-40.

Denisov A.A., Smolenkov A.D., Shpigun O.A. Determination of 1,1-dimethylhydrazine by reversed-phase high-performance
liquid chromatography with spectrophotometric detection as a derivative with 4-nitrobenzaldehyde // Journal of Analytical Chemis-
try. — 2004. — Vol.59. — P.452-456.

Nurusheva A.M. Izuchenie dejstviya geptila (1,1 -demetilgidrazina) na rastitel’nyj organizm v ehksperimente [Study of the
effect of heptyl (1,1-dimethylhydrazine) on the plant organism in the experiment]. Mater scientific-practical conf. «Results of the
implementation of programs to assess the impact of rocket launches from the Baikonur cosmodrome on the environment and public
health.» — Almaty-Karaganda, 2006, pp. 99-102.

Carlsen L., Kenessov B.N., Batyrbekova S.Ye. A QSAP/QSTR study on the Environmental health impact by the rocket fuel
1,1- dimethyl hydrazine and its transformation products // Env. Health Insights — 2008, no 1, pp. 11-20.

Salthammer T., Mentese S., Marutzky R. Formaldehyde in the Indoor Enviroment // Chem. Rev. — 2010. — Vol. 110, no 4, pp.
2536-2572.

Kondrat’ev A.D. Vliyanie nizkih koncentracij nesimmetrichnogo dimetilgidrazina na aktivnye formy kisloroda v ob»ektah ok-
ruzhayushchej sredy: avtoref. ... kand. him. nauk: 03.00.16. Kubanskij gos. agrarnyj universitet. — Krasnodar, 2005. — 16 s.

Umarov M.M., Kurakov A.V., Stepanov A.L. Mikrobiologicheskaya transformaciya azota v pochve [Microbiological transfor-
mation of nitrogen in the soil]. M.: GEOS, 2007, p. 138

Morgenstern H., Ritz B. Effects of radiation and chemical exposures on cancer mortality among Rocketdyne workers: a review
of three cohort studies / Occup. Med. —2001. — Vol. 16, * 2. — P. 219-237.

Carlsen L., Kenessov B., Batyrbekova S.Ye.A QSAR/QSTR study on the human health impact by the rocket fuel 1,1-dimethyl-
hydrazine and its transformation products // Environmental Toxicology and Pharmacology. — 2009. — Vol. 27. — P. 415-423.

Rodin [.A., Anan’eva [.A., Smolenkov A.D., Shpigun O.A. Determination of the products of the oxidative transformation of
unsymmetrical dimethylhydrazine in soils by liquid chromatography/mass spectrometry // Journal of Analytical Chemistry. — 2010.
—Vol.65. — P.1405-1410.

Smirnov R.S., Rodin [.A., Smolenkov A.D., Shpigun O.A. Determination of the products of the transformation of unsymmetri-
cal dimethylhydrazine in soils using chromatography/mass spectrometry. Journal of Analytical Chemistry. — 2010. — Vol. 65, no.
12, pp. 1266—-1272.

Issledovanie prirodny zagryazneniya rastitenij nesimmetrichnym dimetilgidrazinom i toksichnymi produktami ego transforma-
cii: otchet o NIR (zaklyuchitel’nyj) / RGP «NIC «Farysh-EHkologiya»; ruk. Kozlovskij V.A.; Ispoln.: Bekeshev E.A., Agapov O.A.,
Bol’shakova N.A. [i dr.]. — Almaty, 2018. — 134 s. — Bibliogr.: s. 126-129. — Registracionnyj Ne 0118RKO01181

ISSN 1563-0234 Journal of Geography and Environmental Management. Ne 2 (53) 2019 61



XPOHHUKA

XPOHHUKA

CHRONICLE



Kycaiipinos C.A.

Kycaiibinos C.A.

On-Oapabu ateiHaarel Kazak YITTBIK YHUBEPCUTTIHIH Mpodeccopbl

Kaszaxcmannoiy ynvl myneacet,
axkademux K. U. Combaesmuiy mysanvina 120 ol monyblHa apHAIEaH

KbITAM MAMAHbIHbIH AKAAEMUK K.U. COTBAEB TYPAAbI ECTEAITI

Men 1954 xputbl Kazak MeMIIEKETTIK yHHUBEp-
CUTETIHIH TEOJIOTHA-TeOrpadHsITBIK (PaKyIbTeTiHIH
1-kypchiHa KaObUITaHBIN, 3-KypcTaH IIET eijep-
MeH O11imM anMacy 6araapnamackt 6oiisiama KCPO-
HBIH JKoFapbl OiiM MUHHCTPIITIHIH KOIJaybIMEeH
Kprraii emingeri [leknH yHUBEpCUTETIHE aybICTBIM.
1961 XbUIBI aTaiFaH YHUBEPCUTETIHIH TOJIBIK Kyp-
CBIH OiTipim, KpITall TidiHAE Teorpadus canmachiHaH
JIUTIIIOM KOpFaFaH aJIFallKpl Ka3aKk MaMaHJIapbIHbIH
Oipi OonmapiM. EniMisre kaiita opajfaH COH FBUIbI-
Mu 3eprreynepin KazakcranusiH Feutbivu Axae-
musicbiHbIH K. M.CoTOaeB aThIHAAFBI TEOJIOTHSIIBIK
MHCTUTYTBbIHaH OactanbiM. 1978 xbuiman OyriHre
neitin on-®Papabu areHmarsl Kazak YITTHIK yHU-
BEPCHUTETIHIH reorpadusi KoHe TaOWFar maijanaHy
(akynbTeTiHAE YCTAa3/IBIK KBI3METIH aTKapBIIl dKYPMiH.

Apana xen yakbIT eTce ae MeH KpiTail FanbimM-
JapbIMEH 03apa FhUIBIMU OaiiNIaHBICHIH KaJFacThI-
pynambiH. 1989 xbutel akagemuk K.JM. CorGaes-
TeIH 90 >KbUIIBIFBIHA apHANFaH KOH(eEepeHIHs
KapcaHbIH/Ia MaraH KbITall oOpiNTeCIMHEH XaT KeJIi.
Xart neci npoeccop Wxoy Yaodans 6i31iH aTakThl
FalbIMMEH OYpPBIHHAH TAaHBICBIN, JOCTBHIK KapbIM-
KateiHacTa OonmraH ekeH. On 1957 xeubl Kenec
FBUIBIMHM Jieieranus KypaMmbinaa [lekuH xanacwiaaa
OTKI3INTeH XaJbIKapallbIK Te0JIOTHSIIBIK KOH(pepeH-
unsra Kateickad akageMuk K.M. CorbaeBrieH Ke3-
JIeCill, OHBIH JKeKe ayaapMaiibl OOJFaHBIH Ka3JIbl.
byn xarra kpitait mamasel Kasapimr CotOaeBTHI
JKBUTBI KYPMETIICH €CKe allblll, OJ KICiJIeH YIITi-
OHEre aJFaHblHA PH3AIIBUIBIK CE3iMiH OULAIp/I.
Copnan 6epi 6ipa3 xbimap etti. Kazipri tagma 6i3
Ka3aKThIH YiIbl Tyirackl akagemuk K.M. Corbaes-
TBIH TyFaHbiHa 120 >KbUIABIFBIH TOMJIAI KaTBIPMBI3.
Ocbliran opail OyJ1 XaTThlH KYH/IBIIBIFBI MEH ©CHETI
Ka3akK jKacTapbl VIIIH OChl Ke3re JeliH MaHbI3bIH
JKOFAJITKAH JKOK JKOHE anap OpHBI epeKlle eKeHiH
TYCIHiI, OYJ1 XaTThIH HAKTHl Ma3MYHBIH Kapus €T-
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neKmid. Xarra OblIail A€M jKa3blIFaH:

«CeitiT AxmepyJsr!

CizmiH  KapammanblH — 12-11i  KYJIBI3BIH/IA
JKa3FaH XaTbIHbBI3/bl KEITOKCAHHBIH |- >KYJI/IbI-
3bIHJIA AJIABIM. AJIBIC TOCBIMHAH XaT aJfaHbIMa ©Te
KyaHBIIITHIMBIH!

1957 xoeuigeiy  Ky3inge Kasakcran Freurbim
AxanemusichlHBIH Tipe3uneHTi Kanwim MmanTaii-
yiel CotbaeB Kenec Oparbl FBUIBIMH JIEJICTAIINS
KypambiHaa IleknH KanacblHOa OTKI3UIreH maii-
Jmanbl  Ka3OamapAblH KeH OpBIHIAPBIH  137eCTi-
py KeHiHzeri 1-mr XaJjbIKapanblK T'eOJOTHSIBIK
KoH(pepeHIMsACkHA KaTbickaH. Con  KoHQepeH-
nusina on KasakcraHzmarbl T€0JIOTHSIIBIK KapTa TY-
cipy JKOHE METAIJIOTEHIIK 3epTTeyliep HOTHKe-
cl JKoHEe KeJeleri Typalibl MasMyHIbl OasHaaMa
kacanpl. K.M. Cor0aeBThIH Tikelel OacIIbLIbI-
reiMeH Ka3zakcTaHHBIH KeH-OalTak ayMmarbIHIa op
MaciTaOThl TEONOTUSUIBIK — KapTorpadusiayMeH
Karap, METAUIOTeH[IK 3epTTeyliep IKYPTi3iireH
ekeH. K.M. CorbaeBreiH OasHmamachiHa Keitait
MaMaHJapbl JIeH KOWBIN, 30p KbI3bIFYIIBUIBIKICH
TBIHAAJbl, OUTKCHI COJ Ke3le Oyl enje >Kayfrbl3
rara 1: 3000000 macmTabThl TeONOTHUAIBIK KapTa
OonateiH. Ocbl KoH(pepeHIMsAaaH Keiin KplTaid s
reoNorvsiblk,  MUHHCTpairi  KeHec  omarbIHBIH
MaMaHJapblH MIAKBIPBIT, OJapllaH 9p MacIITaOThI
i31ey-0aprnay >KyMBICTapbl J>KOHIHAE KeHec aiia
OacTapl.

Men on xesme K.M. CorbaeBThiH  Ke-
K€ aynapMaiubichl Oojia TYpBIN, OHBIH 3aMaHyd
TaJIaTapblHa Cail reoJIOrHsl CaJlaChlHAA JKAHALIBLI-
JIBIK OJIICTEpiHE KO MOH Oepil 3epTTey >KYpris-
renide ToHTI OomabiM. Kenec OparbIHBIH amam,
MaTEepHAIBIK JKOHE Kap)Kbl pecypcTapblHa CyHeHe
oteipein, K.M. CorbaeB Ka3zakcTaH aymarbIHIarbl
TEOJIOTHSUTBIK,  3epTTEY OICTEpiH KoHe Oapnay
ICIH XaJbIKapallbIK JIeHTelTre KeTepin, Oy canaaa
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QNJIBIHFBl KaTapbIHJIa OOJBINT CaHAIaThIH AHIJIVS,
AKIII xoHe Oacka na 6aTeIc enmepai OackIT O3FaH.

Con ke3zie OCBIHIAW JapbIHIbI KOHE OHEre-
71 KiCiHIH aynapMallbiChl 0Oy MEH YIIiH JKEKe o3
OaceiMa YiIKeH MopTreOe Oonapl. MeH OFaH KHi-
KHI CypakTap KOSTHIHMBIH. MeHiH cypakrapbiMa
KBUIBl TIBIpaiMEH jkayarm Oepe OTBHIPBIN, OJ 63
aNJblHA MEHIH JKYMBICHIMA, OKYybIMa, TYPMBIC
JKaFaaiibiMa KOHUT KOWBIN CypacThipaThiH. KoH-
(epeHnus askranraHHaH keiiH 0i3 [lekuHHEH
[llanxaiira SKCKypcusiFa aTTaHIbIK. biz0eH Koca
backa na Kenec, Kpitaii azamartapsl — OHIIAKTHI
agaMm Ooaael. JKom Ooiel K.M. CorbaeB Tamakka,
KOHBICTAaHFaH OpHBIHA OHIIIA TaJIFamIia3 eTIEHTIH,
©31HIH ChIMNaiibl, KilIinehin MiHe3iH kepcere Oij-
ni. bipae Gip e3apa oHriMenecKkeH cTTe 071 MEHi 03
KbI3bIHA YKCACTHIFBIH alTThl. CONl Ke3[e OHBIMEH
Oipre xypreH ©O30ekcraH FbuibiM AkageMHsChI-
HBIH mpe3uaeHTi X.M. AOxmynnmaeB 9311 periHzae
OFaH MEHI ©3iHe KbI3 eTill TopOuerney Typaibl Ke-
Hec Oepxai, Oyran K.J.CotbaeB: «eTe KaKCh - el
xkayan Kaublpasl. Ocbliaiiima, 0i3 TaMarna JOCTHIK
KapbIM-KaThIHAC Kyiae camap miekTik. Illamxaiima
013 Kellle KbIIBIPBII, Mypakaiiiap MeH TYKeHAepIi
apananbik. KpITaiia KanplltackaH cant OOMbIHIIA
JKac amamaap opAarbIM YIIKEH KicUIepaiH KYKTepiH
ketepyre kemekreceni, MmeH ne K.M. CorbaeBrhiH
YEeMOJIaHbIH KOTEpyTe YCHIHBIC jKacaabiM. byran
oin Kenec OparbiHzia o¥ien agaMJap/blH ayblp 3aT
keTepMelTiHIH eckeptTi. Cosl Ke3epl O IIaMachl
60 skacka TOJBIN KaJFaH €KeH, ajlaiijla MaFraH OHBIH
JIEHCAYIBIFBl OipiiaMa MBIKTBI, )KYMBICKAa BIHTAJIBI,
KJIaraTThl XoHE HOCKKOp Oosbin kepinai. ComaH
Oepi KaHIIaMa YaKbIT ©TCe Jie OJ KiCiHIH aKbLI O¥i-

epici, agaMrepuIiiri, napacarThlIbIFbI, KilliMmenin-
Iiri, OUTIMIAPIIBIFEI MEH KaHBIPBIMIBUIBIFEI MEHIH
Oap eMipime ellIiec i3 KaaabIpIbl.

Men 6ykin emipimMai Kenec Onarbt meH Kprraii
apachIH/AFBI IOCTHIKTHI HbIFalTyFa apHaapM. Ker-
TereH keHec mpodeccopiapbiMeH KOHE TIeOoJor-
FaJIbIMIapMeH TaHbIc 00J11bIM. KpITail reoaorusiibk
KOFaMbl YIIIH KONTEeTeH KiTanTapiIsl ayJaplbIM.
Ocbl eHOEKTepiM YIIiH MEH BYKiTKpITalIbIK reoso-
THSJIBIK O1pIECTIriHIH MYIIeci OOIIbIMY.

Urcoy Yaogano, 25. 03.1989 sncoin
Vxano kanacwl, Keimaii ceonozusnoii
YHUBepcumeminiy uiemen miioep
Kagpedpacwvinbiy npogeccopwvl

MiHe, TEKTi XEpIiH adaMbl, eJre TYJIFa OoJFaH
JlaHa, YIIbl FajbIM, Yiilie e, Ty3/e Je, 03 eliHae e,
IeT eNJepiHe Je Kepep Ke3Mi Jie, ce3ep KOHIII
Jie epeKIlie HYPJIaHbIPBII TYPATBIHBIH OaliKaliMbI3.
Ocpuraiima  akagemMuk  Kawemmm — MiMaHTaiyIner
CorbaeB KbITail FalbIMAAPBIH KalpaH KaJlABIPHII,
©3iHIH FEUIBIMIAFBI JapaIbIFEIMEH, OHMiK ITapacaTThl-
JBIFBIMEH, MEHIpOaHABUILIFBIMEH  JKOHE  Killli-
neiin MiHe3iMeH Oaypall ajiblll, ©3/epiHe eIIec
i3 Kannapiprad. Keitait Xanslk PecryOnmkachIHBIH
MaMaHaapbl Oi3iH YJIbI TIEP3CHTIMI3II 63 KO3IMEH
KepiIl, oJ1 KiCIMEH a3 yakbIT OoJica J1a TiIecin KbI3-
MET ICTET YKOHE THICTi JKOFapFrbl OaFrachlH OCpPTreHHIH
031 0i3niH Ka3zakcTaHHBIH a3marTapbl YIIiH KOHE
OKBITI OLTIM aNbII XKYPreH Kaszak KacTapbl YILIiH Y-
KeH Oip FaHUOET.

Temenze npodeccop Yxoy YaohaHbHBIH MaraH
KBITall TUTIHAE >Ka3FaH XaThIHBIH OipiHINI OCTiHiH
kemripmeci kentipinred. Mynma K.U. CorbaeBThIH
aTbI-)KOHI JkoHe ara TeriH (damumusiceiH) YWkoy
Yaodanb KUPUILT )Ka3ybIMEH JKa3FaH.
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¥YnararTsl ycrasra — 85 xac!

YAATATTbI ¥CTA3TA - 85 XKAC!

Ou-Papadu aTeiHAaFbl Kazak yITTBIK yHH-
BepcUTeTiHiIH KypAachl 85 skactarbl reorpadgus,
JKepre OPHAJIACTHIPY JKOHe KagacTp Kadeapacsl-
HBIH TMpogeccopbl ayblIIAPYAINBLIBIK FbI-
JBIMIAPBIHBIH JOKTOPbI, «JKOJIOTHA» XAJbIK
aKaJeMHsSICBIHBIH  akagemuri KamaaoekoB
Ec6o0a Ycim0ekyJibl

KamanbexoB EcOon YcimOekysbl 1934 5kbuibl
17 mambip kyHi OHTycTik KazakcraH OONBICBIHBIH
Tynkibac aynmawel, Kepmierac aybpuibiHIa Imapya
orbaceiHaa emipre keiareH. 1951 xwuisl C.M. Ku-
poB arbiHmarel Kazak MeMiekeTTik yHHMBEpcHTe-
TiHIH OWONOTHA-TOTBIPAKTaHy (aKyIbTETIHIH TO-
MbIpaKTaHy OeIMIHIH CTYIEHTI OOJIFaH.

1956 >XbUTBI YHUBEPCUTETTI ©T€ MKaKChl Oi-
TIpill IIBIFBIN, acHUpaHTypara xidepimmi. 1965
KeuLablH Oackinga E.Y.Kamanbexor Kazak FA
TONBIpAaKTaHy, OOTaHHKa J>KOHE MMKpPOOHOIIO-
TUS  WHCTUTYTTapbIHBIH  OipikTipinren Fbuibl-
mu Kenecinne “Maxkra-Apall KEHIIApBIHBIH TO-
NBIPaK-MeINOPATUBTIK JKaFAalaapbl >KOHE OHBI
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JKacapTy JKOJIIaphl” TaKBIPHIOBIHA ayBUTIIIAPYaITbl-
JBIK FBUIBIMJIAPBIHBIH ~KaHIUJATBI JIOPEIKECIHE
muccepranus Kopraabl. 1992 sxputel Amixaban
KanacelHaa bykinogakTeik Illen MHCTUTYTBHIHBIH
Juccepranusibik keHeciHae «MaHFbIcTay TyOeri-
HiH JX€p PeCypCTapblH IKOJIOTUSIBIK-MEINOPATHB-
TiK Oaramay, THIMII TaimanaHy J>XOHE KOPFay»
TaKbIPHIOBIHIA«TAOUFATTHl KOpPFAy JKOHE OHBIH
pecypcTapslH THIMII nainanany» (kasip 25.00.36
—T€0DKOJIOTHSI) MaMaHIbIFbI OOWBIHINA JTOKTOPIIBIK
JIUCCEPTAIMSIMIBI JKeMICTI Koprajbl. [eorpadus
¢dakynsrerinae Ecoon YcimOexyst 1991 xbuinan
Oacranm FBUIBIMH JKYMBICTBI YCTa3JIbIK KYMBIC-
IIeH KaJIFACTBIPHIMN, (PaKyIbTETTE Ka3aK 06eJiMiHIH
albUTybIHA OalIaHBICTHI MIAKBIPBUTYBIMEH cabak
Oepe OacTampl. ANFamIKbl KbUIIAPHI TOIEHT, 1995
XK mpodeccop KbI3MeTiH arkapyna. Kesinme e3i
OiTipreH OKy OpJachlHa YCTa3AblK eTe OacTaraH
ke3meH EcbGom  YciMOeGKys Bl  CTyAeHTTEpPMEH
MarucTpaHHTapra €Ki Tijge cabak Oepim, Kazak
TUTIHIH MEMJIEKETTIK Tinre aiHamyblHa Oipiiama
yiaec kocemn kenemi. 1995k E.Y.JKaman6exos-
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ke KasMVY-jiH FBUIBIMU KEHECIHIH YCBIHBICBIMCH
Kazakcran JKAK-cel mpodeccop FBIIBIMU aTarbl
oepii.

E. XamanGekoB on-®apabu ateiamarsl Kazak
yrIrThIK yHUBepcuTeTi MeH Kazak Feutbim Axane-
MUSChIHBIH ['eorpadusi HHCTUTYTHI JKaHBIHJAFbI Oi-
pikken O/ 14A.01.37-reorpadust FHUIBIMIAPBIHBIH
JIOKTOPJIBIK I9PEKECIH KOPFay AMCCEPTALUSIBIK Ke-
HeciHiH 25.00.36-reodKonorus MaMaH IbIFbl OOMbIH-
ma myteci 6omasl. 2009 Kby HUBEPCUTETIMI3AIH
QJIEyMETTIK TYPFBIAH OeNCeH Ii, canayibl MaMaHap
Jasipiay iciHe KOCKaH ylieciM yiniH «On-Dapadu
ateiHAarel Kaz Y'Y —IblH €H V37K OKBITYIIbI-
CBhI» aTarel Oepinmi. bimiM »oHEe FBIIBIM callachiHa
KOCKaH aWpbIKIIa YJECIM YIIiH COJl XbUIbl MeM-
neketr Oacmibickl H.O.HazapbaeB Heri3iH KaiaraH
JLH.I'ymuneB atbiHgarbl Eypasuss YITTBIK YHU-
BEPCUTETIHIH apHaiibl MeJalliMeH MapanaTTayijbl.
EY. JKamanGexoB Axamemus [lpesuneHTiHIH
Kypmer I'pamoraceiven exi pet, Kaz CCP-ubIH bi-
JIiM KOFaMbIHbIH, Ka3ak TaOuraT Kopray OpTaJIbiK
KoraMmbIHBIH KypMmeT ['pamoranapsiven, 1970 sxbuisl
“AnosrHIEI eHoeri yurin”, 1984 xwutel KCPO-HBIH
XaJsblK [IapyalbUIbIK KETICTIKTEPIHIH KOPMECIHIH
Koma, 1986 xbutel “EHOek apmarepi”, 2004 >KbUTbI
“Teiara 50 xbuT” MeAaIbAAPbIMEH MapanaTTaiibl

Epen enberi ymrin wmapanarrairad: XIIDKK
Koma Menmani, «ANObIHIBI eHOeri yuriH», «EHOek
apmarepi», «TeraFa 50 xb01», «M.B.JIoMOHOCOBKA
300 sxbuny, «OKO Tynkibac ayaaHbIHBIH KYPMETTI
azamartel» OenricimeH, «On-Dapabu arpiHgarsl Kasz
YV y3nik okeITymbIce atarbiH anrad (2009). Op
ajaM e3iHIH TyFaH KepiH cyro mapsi3. JKacrapra
aiitaper, OTaHIBI CYIOMIH ipreTachl, OJ aJlIbIMEH
©31HHIH TyFaH JKepiHIi Cylo/leH OacTaiaabl Jeimi.
CoHJIBIKTaH TyFaH ayJbIHAH CIIKAIlIaH KOl y30ereH.

KosbiHaH KenreHIe aybuliarbl MEKTEIKE KOMEKTe-
cin Typabl. Aymanaarbl OapiblK KOFaMJIbIK-CasiCh
mrapanapra Katbicanbl. Conpmpikranna «Tymkidac
aynanblHbIH KypMmeTTi A3amaTeDy eTeH aTtak oepir,
Ec6on Ycimbexynsl Typansl «OHTycTik KasakcTan
OHIUKIIONIEANACHIHA» (2015x), «ApHaKTh
apaarepsiep MeH ounep» (2016) men aramaTbiH Y-
KeH KiTaObIHa eciMi ka3purraH, «OOIBICKa CiHIp-
reH eH0eri YIIiH» MeJalliH Key/leciHe TakThl. Opoip
ajgaM 31 IIBIKKAH TeTiH, aTaMEKCHIHIH TapUXbIH,
aTta-0abanmapbIHBIH TOXipuOecin Oimy Kaxet. O 1y-
HUE TaHBIM/IbI YJIFAHUTBII, TATPUOTTHIK CE3IMAEP TY-
FBI3ABI IEHI]..

O3 eHOeK KOJBIHBI3AA Tajal OejleCKe IIBIFBIII,
YKBIMHBIH JKOHE JOCTAPBIHBI3/IBIH KYpMETiHE 06-
neHaiHi3. TaHmaraH YCTa3/lbIK KOJBIHBI3IBI A0bI-
pPOMMEH aTKapbIN KOIITEeTeH MIOKIPTTEPIi TOPpOUEIIeTT
Oimim Oepir, O1TiM OpJachkl YHUBEPCUTET YSCHIHAH
YIIBIPIBIHBI3.

Ci3miH aJIIBIHBI3 KeH, )KaHBIHBI3 )KOMapT, KAMKOP
Jla TaJAIIIbLUIL, astyJIbl YCTa3 peTiHeri ad3ai Kacuer-
TEpiHi3 OapIIBIMBI3IBI TOHTI eTnel KorMainapl. Ki-
mire - ycras, yiri-eHereciz. OcbIHIal eHOCK TeH
TYpMBIC TopOHUeci, ®eKe OachIHBI3IbIH KAaCHETTEpi
TEK 63 0TOACHIHBI3 YIIIiH €MeC, dpINTecTepiHi3, 1oc-
JKapaH YIIiH Jiec 30p MaKTaHBIII.

Kymmeut 6oncein 85 kenzen mepeii moiivini3!

KaxpimMacTan Ky3Z€H opi achIHBI3, JIEH OTHI-
PBIT, Ci3re AEHIHI3MIH CayIBIFBIH, OTOACHIHBI3IBIH
aMaH/IbIFbIH, KYPETiHI3re MOHTI KACTHIK KaJIbIHBIH,
KOHUTIHI3Te Ce3IMHIH MIATTHIFBIH TinelMi3. CTyaeHT-
Tepre, kac ypriakka oepep ToNiMiHI3 aJIIaFbl yaKbITTa
»KaJFachklH Taba Oepeni Jer Tinek OurIipemis.

Teoepaghus, scepee opuanracmeipy
JiCoHE Kadacmp Kapheopacviibly Yorcblmbl
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Bronorus FeUIBIMAAPEIHBIH JOKTOPEI, « DKOJIOTHS» aKaJIeMUSICHIHBIH akaaeMuri, npopeccop MamyTos XKekeH YMOSTKYIYIIBIHBIH ...

BUOAOTIUS FbIABIMAAPbLIHBIH, AOKTOPbDI, «<9KOAOTUSA»
AKAAEMUACBIHbIH, AKAAEMUAT], MPO®ECCOP MAMYTOB XEKEH
YMBETK¥A¥AbIHbIH, 80 )XbIAAbIK MEPEMTOUbIHA APHAAAADI

Ycemas... sgcapamolibicbinan 63iHe atimblieaHHbIY

0apiH dceme MYCiHeeH, KOP2eH, eCiceH HCoHe aHeaAPeaH
Hapcenepoiry 6apin JHcAObIHOA HCAKCH CAKMAUMbIH,
ewHapceni YMblMmnaumolH... anevlp 0a ayeapblmMnas
aKbllL Ueci..., Mellinue ueweH, onep-oinimee Kyumap,
aca KaHazamuibll HCAHbl ACKAK JHCIHE aAP-HAMbICHIH
apoOaKmatimolH, HCAKbIHOAPLIHA Od, JHcam adamoapblHd
0a 20i11..., HcypmmulH OIPIHe... HCAKCOLILIK NeH 321K
Kopcemin...KOPKbIHbIUL NeH JHCACKAHY 0e2eHOi Oiimetimin

2019 sxpuineiH 9 Mambipeiga MamyTtoB Ke-
KeH YMOeTKYIIYJIbl 03iHiH 80 KBUIIBIK MEpPEeHTOH-
BIH aran oTTi. MamyToB JKekeH YMOETKYIIYIIBI
— OHONOTHST FBUIBIMAAPBIHBIH JOKTOPBI, «JKOJIO-
THsD» aKaJIeMUSICBIHBIH aKaeMuri reorpadusi, xep-
re OpHAJACTBIPY MOHE KagacTp KadelpachbIHbIH
TOXIprOeCi MOJI, aTayIibl TYJIFa MPOPECCOPEI.

MamytoB JKekeH YmOeTkyrysibl 1962 Kbuibl
Abaii areiHgarel Kazak Iearorukajiblk WHCTH-
TYTBIHBIH JKapaTbulbicTaHy-Teorpadust QakyibTe-
TiHiH OHOJIOTHS, XUMHUS KOHE aybUl MIAPYalIbUIbIFbI
eHmipici OemiMiH Y3Iik OiTipreH. ©3 MaHcaObIH
arajfraH OKy OPHBIHJA OKBITYIIbI KbI3METiH Oacta-
nel. KasKCP FA Ttonblpak MHCTUTYTBIHIA ACIIH-
paHTypana OumiM anbln, TONBIpaKTaHy >KOHE arpo-
XUMHUSI UHCTUTYTBIHJA aFa JabOpaHT KbI3METiHEH,
Killll FbUIBIMU KBI3METKEP, aFa FhUIBIMHU KbI3METKEp
OOJBINT KYMBIC aTKapAbl. Ty3mpl TOMBIpaK OWO-
XUMUSICBIH 3€pPTTEY TOOBIHBIH, TOMBIPAK OHOXH-
MUSICBI JTAOOPATOPHSCHIHBIH MEHTEPYIIiCi KoHe
«Jlapxan» FBUIBIMH-OHJIIPICTIK KOOIIEPATUB TOP-
arachl, FBUIBIMU-OHIIPICTIK TEXHOJOrHs Jaboparo-
PUSICBIHBIH MEHIEpyILIiCi KbI3METTEPiH aTKapraH.
1996-2000 xwmmaper  Kertait  Xameik  Pecrmy-
OJMKachbIMEH  KeJiCIM-IIApPT  HETi3iHJe, OHBIH
Oarmapmamacel  OoifpiHma KpITail  aymMarbIHBIH
TY3JlaHFaH TOTBIPAFBIH HWrepy MakcarbiHnma <«OKa-
CbUI MHIYCTPHS» HWHCTUTYTBHl KYpbULABL. TombIpak
uHcTHTYThIHAA (1996-1997) nupekrop opbIHOA-
caper, (1998-1999), (1998-1999) mupextop. ¥3aK
JKbU1IAp OOMBI OCBI HHCTUTYTTBIH TYPAaKThI FHUIBIMU
KEHECIIiCl KhI3METIH aTKaphIIl KeJIi.
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bamwli, epacypex boybl Kepex.

on-Dapaou

XX raceipabie 50 SKbUIIAPBI THIH >KOHE ThI-
HalfFaH JXepyiepAl Wrepy HayKaHBIHBIH OacTbLIy-
bIHA COWKeC FBUIBIMFA JIETeH KYIITAPIBIFBI MCEH
KBI3BIFYIIBUTBIFBIH OaiiKaraH MHCTUTYTTBIH AUPEK-
TOPBI, aTaKThI TONBIpaKTaHyIbl-reorpad ©.0. Ocna-
HOBTBIH HYCKAaybIMEH PecryOluKaHbIH COJITYC-
TITIHAET  KapaTonbIpaKTapAblH  KYHAPIIbUIBIFbIH
TyOereiii 3epTTEUTIH HKCHETUINS KypaMbIHIA
KbI3MET eTTi. JKekeH YMOCTKYIVIIBIHBIH DKCITe-
JMIMsT Ke3iHJe opilTecTepiMeH Oipre >KyprisreH
JKYMBICTAPBIHBIH HOTIKeCi OOWBIHIIA OV eHipie
TOTBIPAK KYpPaMBIHIAHBI Kapamlipik MeJIIepiHiH
50%-ra qeiiH KeMIT€HIH aHBIKTaIbl.

JKympic OapwicbiHIA TasHOAW €HOEK eTim, To-
MBIPAKTaHy FBUIBIMBIHBIH JIAMYbIHA YJIECIH KOCHII
kemai. 1969-1970 xeuinaper Kenec Opnarbl MeH
MoHFonust aKaJleMHUACHIHBIH IIEIIiMIMEH apHaibl
OipikkeH OHOJOTHS OKCHEAUIHUSACH  KYPBUIBIM,
conblH KypambiHa Kazakcrannan JK.Y.MawmbiTOB
kaObumanael. Exi okpim Oofibl  OHTYCTIK [00m
aliMarbIHbIH TOIBIPAFBIH 3€PTTEI, KAWTBII Kell-
FeHHEH KeiiH, lite e3eHiHIH TOMEHI1 CarachIHIAFbI
Axnana ankaObIHa Kypill ery KapKbIH/bI iCKe achl-
PBUIBIT  JKAaTKAHJBIKTAH, COHJIAFBI TY3/bI TOIIbI-
PaxThIH OOJIMACHIH KaH-)KaKThl 3ePTTEI, KOFapblaa
KOPCETLUITeH MEIHOPAIUSHBIH TYPiH iCKe achIpy CoTi
Tyceni. bym xymbic «laBprccoBXO3CTpOii» Jem
aranatbid OaKThIK IOPEKEIerT MEKEMEHIH TarChl-
PBICBIMEH OPBIHIAIIBII, MOJI KApa)KaTThIH KOMETIMEH
40-Tan acTaMm amaM 3epTTey JKYPri3iml, akKbIpsl
«TOTBIPAKTHIH TY3BIH JKYBIN-IIANBIT KeTipMei-ak,
KYPIIITIH XKOCHapibl OHIMIH almyFa» KOJI JKeTKi3Ii.
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«HTO3» nen aranartbiH OyJI TEXHOJOTHS AJIMATHI,
KeBemmopaa oOMbICTapbIHAA HIEPLTII, OHIIpiCKe
enaipinin, Kapakannakrarbl 25 Kypilll COBXO3bIH/IA
TOJIBIK TalaIaHbLIBIN, YKpanHaHBIH XEpPCOHBIH-
na, Pecerinin Kpacuomapeiaga, Contycrtik Kopes
MeH Kpitalifa ceiHaktan o11i. Hotmkecinne, Kenec
OparbpIHBIH FBUTBIM CaJIaChIHAA AaJIFAlIKbl OOJIBIM,
«Jlapxan» Hmen aTajaThlH FBUIBIMH-OHIIPICTIK KO-
oneparuB  yWbIMaacTeipbin, JK.Y.MaMbITOBTHIH
OackapysiMern 100 MbBIH TeKTap TY3bl TOIBIPaK
urepiiai. OKiHINIKe opait, Oymapabiy opekeTi Kerec
OnarbIHBIH BIIBIPAYBIMEH TOKTAJIBIT KaJl/Ibl.

bipax, «HTO3»-1bIH FBUIBIMU-TEOPHSITBIK, IKC-
MTePUMEHTTIK, OHIIPICTIK OoJIamarsl KaFbIHAH JKa-
Ha VFBIMJIBIK KOHILICIIIUS TYPFBICBIHAH 9pi Kapaii
JaMBITy  TOKTaTbUIFaH koK. 2002  >xpuinaH
on-®apabu artpiHmarel Kazak YITTBIK yYHHBEPCH-
TETiHIH Teorpadusl >KoHEe TaOWFaTThl TalanaHy
(axynpreTiHiH npodeccop KbI3METIH aTKapbIl Ke-
nmyne. bynm sxymbic on-@®apabu areHmarsl Kazak
MemiiekeTTik yHuBepcureTinaeri «k EMK Fruibivu-
TEXHOJIOTUSUTBIK TApKiHIH» KaOBIPFaChIHIA JKaj-
FAchIH TayblIll, OaKaJaBpHAaT, MaruCTPaHT CTYIEHT-
Tepi MeH PhD nmokrtopantTap OeliceH/l KaTbiCy/a.
MenunopauusiuplH Oyl OarbITBIH JaHgmadTTapra
OcHIMIENTeH eTiHIIUIIK JKydeciMeH OaiiaaHbI-
CTBIPBIN, KEIIEHI 3epTTeyJep MEH OSKOJOTHSIIBIK
Ta3a, SKOHOMHKAIBIK THIMII TEXHOJOTHSIIAP/IBI
KaJIBIITACTBIPY apKBUIBI ICKE achIpy >KOCHapHhI
kacasirad. byn Oarbitra 4 PhD moktopibik uc-
cepTanys KOPFablIil, 2 0Ky KypaJsl ’kaHe 6ip MOHO-
rpadus XKa3bUTHIT, XKapblK Kopi. OcburapabpIH HOTH-
kel KOpbIThIHABICHT peTiHae JK.Y. MaMbITOBThIH
ycoiabicbiMeH on-Dapabu arbigarel KazY Y-HbeiH
reorpadusi, xKepre OpHaJIaCTHIPY JKOHE KaaacTp Ka-
(denpaceinga «Jlanamadrrapra OefimaenreH eri-
LITIK JKyHeci» aTThl IoH eHIIpifin, mpodeccopabin
031 Ka3aK JKOHE OpBIC TUIIHAETI OLTiM anaThiH
TOIITAPFa JI9PIC OKU/IBI.

FOO2XK PMM xone KP Ayblt mapyalibuIbIFbl
TOTIBIPAK KYHApJIBIFBl JTA0OPAaTOPUSCHIHBIH MEH-
repyurici KpI3MeTiH Kochimina arkapajibl. [LA. Ero-
puueB xoHe b.A. KopaueHnko ransiMaapsIMeH Oipre
TY3/IaHFaH TOIBIPAKTHIH MEIHOPALMSICHIHBIH KaHa
TEOPUSUTBIKHET131Ha31pineni. KypinrankanrapbiHaarst
TY3/IaHFaH TOMBIPAKTHIH KapOOHATTHI TEIe-TeHIIT1
OMOXUMUSCHIHBIH OY3BUTYBIH JKOHE OCIMIIKTEp
MHUKPOPIaHU3MIi aJiFalll alKbIHAAJIBII, SH3UMICPIIH
pedi Kalibl anram MOJIIMETTEp ajblHFaH. ApUATI
30Ha TOMBIPAKTAPBIHAFEI TY3/1aHYy JKOHE CUITLIEHY
TYXKBIpBIMJIAManapelH  yChiHFaH. OCBl  FBUIBIMU
TYXKbIpbIMJIaMa HeTi3iHe « Kypinn ankanrapbeiHaarsn
CUITLJTi TOIBIpaKTap/bl UTEPY/IiH JKaHa TEXHOJIOTHSI-
ce» Kypacteipsuibill, KX/IP, KXP, Peceil, Ykpan-

Ha, O30ekctan, Kapakanmak ennepinae ChIHaKTap
Kyprizinmi. XKakbiH JKoHE aibIc IMET elaepraeri
Oipkarap oicTeMeNiK HyCKayJaapablH aBTOpbl. Ochl
3eprreyiinepMer KazakcTanaarsl Ty3JaHFaH TOIIBI-
paKkTapasl 3epTTeyre TYHFBIII PET 3JIeKTPOHJbI
MHUKPOCKOII, T'a3-CYWBIKTBI XpPOMOTOTpadbl, aMHUH-
KBIIIKBUIIBI aHANU3aTopiap maimanansuinel. Fa-
JIBIMHBIH JKETEKIIUTITIMEH 14 FBUIBIM KaHIUIATHI
JKOHE 2 FBUIBIM JIOKTOPBI KOPFAIIJIBL.

FoubIMu  KBI3BIFYIIBUIBIK IIEHOEpi: TOIBIPAK-
TaHy, MEJIMOPATUBTI Teorpadusi, TOMBIPAK JeTyMH-
(dukaius ypJici KoHe kKep eHICYIIH OeiiMIenreH-
nangmadT Kyheci.

300-re xyBIK MaKayiaiap, COHbIH iMTiHIe 6 MOHO-
rpadusi, 15 eHzipicke YCHIHBIC jkoHE 12 aBTOPIBIK
KyJIiK aBTOPBI KapblK Kepai. CepikTec aBTOpIapMeH
0ipre FBUIBIMH JKYMBICTAPBIHBIH KODPBITHIHIBLIAPHI
MoOHOrpadusi peTiHae JKapblK KepreH. Herisiri
eHOekTepin aram orcek, «HOxHble YepHO3EMBD»
(1972), «llouBbl AxmamuHCKOTO MaccuBa» (1977),
«Teopernyeckue OCHOBBI MEIUOPALMU 3ACOIEHHBIX
nouB Kazaxcrana u mepcrieKTHBBI OCBOCHMSI TAKUX
mouB B KHP», (1997), (kprrait Timiame); «Cucrema
BE/ICHUS CEJIbCKOTO XO3sicTBa AJIMAaTHHCKOW 00-
nmactu» (2005), «KoHmenmws pa3BUTHS aJlalTHB-
HO-JaHAMA(PTHOW CHCTEMbI 3eMIIEACTHS ISl FOTO-
BocToka Kazaxcrana nHa mepuoxa g0 2010 ©y» (2006),
«Ieorpadust n sxonorust nous Kazaxcrana» (2006),
«Duznueckas reorpadus Pecnyonmmkm Kazaxcran»
(2010). Consimen karap, 2018 »xbutbl [ epMaHUSIHBIH
«Springer» OacmaceiHan «Man-Made Ecology of
East Kazakhstan» aTTbI >KyMBICHI YKapbIK KOPIi.

Y3nikci3 TasHOai €HOEK eTiml, TY3/bl TOIbI-
paxkTapabl UTepyAiH jKaHa TEOPHSJIBIK HETi3iH Ka-
cam, OHBI CUITUIIKTIH XHMUSUIBIK, OHMO- JKOHE Ieo-
XMMUSUTBIK  TY3UTy JKOJJAPBIH 3€pTTEY apKbLIbl
JIONENICT, METHOpalysiay TOCUIAEpPiH YCBIHIBL
3eprrey OaphICHIHAA KYPIII aqKanTapbIHAAFBl TY3-
JIbl TOTNIBIPAKTApIaFbl KapOOHATTHIK JKYHEHIH Tere-
TEHJITiHIH OY3bUTYBIHBIH OMOXMMH3IMIH aHBIKTAI,
onlapja MHKpoar3ajiap MEH J>KOFapFhl CaTBIIAFbI
OCIMJIIKTEP/IIH POJIiH alKbIHAa bl Bipak FaabIMHBIH
FBUIBIMU 3€pTTEY asiChl TEK OCBI TaKBIPHINITAPMEH
FaHa IICKTENIM KaHa KOWMal, COHBIMEH Karap
Kazakcranna nangmadrrapra OeHimIenreH erif-
LIUTIK KOHE MaJl IapyanlbUIBIFBl )KYHECiH eHrisirm,
eJIeyIni HOTIKenepre keTkeH — MamyToB JXK.Y.

Keken YMOeTKYIyIbIH Keuin skeTkeH 80 jKbI-
JIBIK MEPEHTONWBIMEH KYTTBIKTAal OTBIPBIN IMpodec-
COpFa MBIKTHI JICHCAYIBIK, IIBIFAPMAIIBUIBIK Ta0bIT
MeH Ta0bIC TIICHUMI3.

Hloxnaposa /].K., PhD, ceoepagus,
JKcepee OPHANACMbIPY HCIHE Kadacmp Kageopacvlibiy
OKbIMYUIbICYL JICIHE WaKipmmepi
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