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A3vipKbl  yuypoa  caHapunmuk — MeXHONO2UANAD — HCAHA — UHHOBAYUAILIK — Yeyumoep
OUONO2UANBIK MYPOYYIYKMY USUTLOO0 HCAHA KOP2OO YUYH OapeaH catiblH KOOYPOOK KONOOHYIYYOd.
Mbvinoan coipmrapbel, 3amManban Hcana an0bIHKbl MEXHOLOSUALbIK Yedumoep 032046 KOP2OIYYUy
ACapamuvliblul AUMAKMAPbIHOA2bl OUOLOLUAILIK MYPOYYIAYKKO MOHUMOPUHE HCYPRY3YYHYH OH
MbIKMbL UHCmMpYyMeHmmepuHun oupu 6oayn cananam. Tazvipaaxk aumkanoa, Kvipevlzcmanowin
ACapamuliIblil KOPYKMApbl HCAHA HCAPAMBLIBIUL NAPKMAPLL MO0 IKOCUCTNEMATAPBIHBIH (hIopaAChl
JHCaHa ayHacvl Kammouliean ap mypoyy, Hecuzeu dcama 6ail uetipe 6onyn canaram. Yuiyea
batianbiumyy Kejieyekme y3aK MOOHOMMKO Wapmmaieai MOHUMOPUHE JHCYPey3yyo0e 3amanoan
MEXHONI02UANAPObL KONOOHYY, HCAHBLOAPAAp OYUHOCYH KOP20O HCAHA UBUNOOOHYH OH MbLKMbL
yeyumoepu Hcana 3PHekmusoyy UHCMpymeHmmepuHur oupu 6010m.

Hezu3zzu co30op: Hapvin mamnekemmux dHcapamulivlid KOpyey, OUOIO0SUAILIK MYPOYYIAYKKO
MOHUMOpUHZ — JHCYpRY3YY,  AUIaHa-4eupoeny  kopzoo,  Kwvipevizcmanowvin — Kopykmapeol,
ACAPAMBLILIUINDL KOP20O, HCANALbL HCAHBLOAPAAPObL UUN0OO.

B nacmosawee epems, yugposvie mexnonrocuu u UHHOBAYUOHHbIE peuleHUs 6ce Ooblie
UCNONB3VIOMCSL Ol U3YYeHUs. U OXpaHvl Ouopasnoobpasus. bonee moeo coepemennvie
MeXHONI02UYEeCKUe peuleHUss SAGIAIOMCS OOHUM U3 JYHUIUX UHCMPYMEHMO8 Ol MOHUMOPUHed
buopasznoobpazus 8 0060 OXpausemviX NPUPOOHLIX Meppumopusix. B uacmuocmu, 3an08e0HuUKu
u npupooHvie napku Kwvipevizcmana saensgiomcs Kiouegou u 00eamotl cpedol oobumanus, 2oe
npeocmasiensvl pasHooobpasue Gaopel u ayHsvl 20pHLIX IKOCUCTEM. B c653u ¢ 5mum, npumenenue



COBPEMEHHBIX MEXHOLO2UL MOHUMOPUHEA AGTAIOMCS OOHUM U3 IYYUUX peudeHUl U D DeKmUEHbIxX
UHCIMPYMEHMO8 OJ1s1 OXPAHbL U UCCIe008AHUS OUKOU NPUPOObL 8 00I20CPOYHOU NEPCNEKMUBE.

Kniouesvie cnosa: Hapuvinckuii 20cy0apcmeennvlil NpUpooHbslll 3an08e0HUK, MOHUMOPUHS
buopaznoobpazus, oxpana oxpyscaloujeli cpeosl, sanoseonuxu Kvipevizcmana, oxpana npupoovl,
uccne0osanue OUKUX HCUBOMHBIX.

Nowadays, digital technologies and innovative solutions are increasingly being used to
study and protect biodiversity. Moreover, modern technological solutions are one of the best tools
for monitoring of biodiversity in the Protected Areas. In particular, the reserves and nature parks
of Kyrgyzstan are a key and rich habitat, where a variety of flora and fauna of mountain
ecosystems is represented. In this regard, the use of modern monitoring technologies is one of the
best solutions and effective tools for the protection and research of wildlife in the long term.

Key words: Naryn state nature reserve, biodiversity monitoring, environmental protection,
nature reserves of Kyrgyzstan, nature protection, wildlife research.

Jnst peanuzanuu  3QGEKTUBHBIX MPUPOJOOXPAHHBIX MEPOIPUSTUN 1O
COXpaHEHUI0 OMOopa3HOOOpa3usi, HEOOXOIMMBI JOCTOBEpHbIe JaHHBIE. COOp
pEINpEe3eHTATUBHBIX JAHHBIX O COCTOSHUM JHUKOW TPUPOJbI, COo3JAaHue OaHKa
JTAHHBIX, 00pa0OTKa U aHAJIM3 MaTEpPUATIOB COOpPaHHBIX B XOJ€ MOJIEBBIX PaboOT U
HaOJII0JICHUM U IpyTHE aHAJIOTUYHBIE 3a/1a4i PEIIAlOTCs B paMKaX SKOJIOTHYECKOTO
MOHUTOPHUHTA, KOTOpas MOJpa3yMeBaeT CUCTEMY IOCTOSHHBIX HAOMIOJACHUN 3a
COCTOSIHUEM OKpPY>KaIOIIeW Cpelbl, KaueCTBOM Cpeabl OOWTaHUs, COCTOSHUEM
MONYJISIUA M UX JAUHAMUKHU, MOJICIMPOBAHME HAa OCHOBE T€OMH(OPMAIIMOHHBIX
CUCTEM M Tak nanee. B cBow odepenp, MOHUTOPUHT OMOpa3zHOOOpa3us — 3TO
cucmema pe2yiApHbIX U OIUMENbHbIX HAOMI0O0eHUl 8 NPOCMPAHCMEe U 8PeMeHU,
oarowas uHpopmayuro 0 COCMoAHUU OUOPAZHO0OPA3US C YENblo OYEHKU NPOULLO2O,
Hacmoswe2o0 U npocHo3a 8  Oyoywem,  umerwux — 3HayeHue  Ons
JHCU3HEeOesmeNbHOCMU YellogeKa W SBIIAETCS BaXKHOW COCTABJISIONIEH YacThIO

9KOJIOTHYECKOT0 MOHHTOpHUHTA [1, ¢. 178].

Ot 3aJ1a4n MOT'YyT OBITH pCeIICHBI Ha HOBOM KaUYCCTBCHHOM YPOBHC C
HCIIOJIB30BAHUCM COBPCMCHHBIX TexHojoruii. B Tom u4wmcne JUCTAaHIIMOHHBIC,

JNEUCTBYIOIIME B  PEXHME  pPEAIbHOrO0 BpPEMEHH U O0ecrneyuBaroliue



aBTOMaTI/IBI/IPOBaHHI:Jﬁ YUeT U Inepcaady MAaHHBIX 4Y€PE3 CIIYTHHKOBYIO CHCTEMY

MCTOJOM TCJIGMGTpI/II/Il.

Ha cerognsimiuuii 1eHb, 61aroiapss MHUIIMATABHOM nporpamme “Katibepen™ ¢
2014 roma mpu mojaepxkke smoHckoro YHuBepcurera lunmmo mpedektypbl
Harano, coBpeMEHHBIE TEXHOJOTMYECKUE HMHCTPYMEHTBI M METOJbl YCIICIIHO

npuMeHs0TCs B HapbIHCKOM rocyAapCTBEHHOM IMPUPOIHOM 3allOBETHUKE [2].

Cnengyer oTmeTuTh, 4TO HapbIHCKHMII TOCYJapCTBEHHBIM IMPUPOIHBIN
3aIOBEIHUK SIBJISIETCS OJTHUM U3 CaMbIX YHUKAIBHBIX W BaXXHBIX HPHUPOIHBIX
TEPPUTOPHI, TA€ COXPAaHUIUCh Bce wuMmeromuecs B KbIpreiscrane KpymHbIe
KPaCHOKHIDKHBIC BHIBI )KHBOTHOTO MHUpa Takue, Kak CHEXHbI Oapc (Panthera
uncia), Oypeiii Menseap (Ursus arctos), peice (Lynx lynx), Tsub-lllanckwuii
OnmaroponHseiii oneHb uiau Mapai (Cervus canadensis), ropusiii 6apas - apxap (Ovis
ammon), manyn (Otocolobus manul) u maorue xuniable nTuip! [3, 4]. Bonee Toro,
3aIllOBETHUK BBITIOIHSET KIIFOYCBYIO POJIb B BOCCTAHOBJICHUH MOMYJIAIIMU Mapaia [5]
U OCYIIECTBJISIET OCHOBHYIO (DYHKIMIO B COXPAaHEHUH TOPHON IKOCHUCTEMBI
BuyTpeHHero Tsiab-1ans (mo-keipreizcku Tenup-Too) [6, c. 20]. OcHoBaHHBIH B
1983 ronmy Ha 0a3e 3aka3HuKa, HapblHCKHII TOCYJIapCTBEHHBINH 3alOBEIHUK Ha
CErOAHAIIHUN AeHb 3aHumaer miomane 105519 rexrap, n3 Hux: 36160 ra -
3anoBegHas 30Ha, 809 ra - MmapajoBoIUECKU MUTOMHUK, 68550 ra - oxpaHHasi 30Ha
(Puc. 1). HecMoTpss Ha CpaBHUTEIBHO CKPOMHYIO 3aHHUMAaeMYyI0 TEPPUTOPHUIO,
3aMOBEIHUK SBJISIETCSI 00PA3IOBBIM M PETIPE3EHTATUBHBIM 7151 Bcero LlenTpanbHo-

A3HUaTCKOro pernuoHa.

! TGHGMGTpI/Iﬂ — TEXHOJOTMYCCKHUI KOMILJICKC, HO3BOHﬂIOHIHﬁ MOpOU3BOAUTL H3MCECPCHUS Ha onpeneneHHoﬁ
JHUCTAaHIIUH, C60p U nepcaavy AaHHbIX IO KaHajlaM CBS3U.
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Puc. 1. Pacnosiokenue u kapra-cxema HapbiHckoro 3anoBejHnuka

EcrecTBeHHBII TOpHBIA JaHAMIAPT W CBOWCTBEHHBIN KJIMMAT 3aIllOBEIHMKA,
TPYAHOAOCTYITHOCTh M OTHAJIEHHOCTh OT OCHOBHBIX HACEJIIEHHBIX MYHKTOB,
MIPUPOJIHBIC OaphePhl TAKKE, KaK TOPHBIC CKIIOHBI, JICTHUKH, PEKH, C OJTHON CTOPOHBI
UTPAIOT TOJOXKUTEIBHYIO POJb. TeM He MeHee, 3TU OCOOEHHOCTH TEPPUTOPUHU
TaK)Xe YCIOXKHSIOT MPUPOTOOXPAHHYIO U HAYYHO-HCCIIEAOBATEIbLCKYIO padoTy. B
3TOW  CBSI3M, TNPUMEHECHUE  COBPEMEHHBIX  TEXHOJIOTMM  MOHWUTOPHHTA
Ouopa3zHooOpasusi, TaKUue KaKk aBTOHOMHBIE JaTUYUKU TEMIIEpaTypbl OKpYKarouien
cpennl, BUAEO-(OTOJIOBYIIKM W CIIYTHHUKOBBIE TEXHOJOTUM JAlOT BO3MO>KHOCTH
M0JIy4aTh JTOCTOBEPHBIC TaHHBIC O COCTOSIHUH SKOCHCTEMBI M JUKON MPUPObI [2].
NMeHHO Takue WHHOBAIIMOHHBICE METOAbl HW3YuYeHUs OuopazHooOpa3us U
MOHHUTOPHHIAa NPUMEHSIOTCA B HapbIHCKOM TroCyaapCTBEHHOM MPUPOJHOM

3al0BEHUKE.

B gactHOCTH, aBTOMaTH3MpOBaHHBIC aBTOHOMHBIE YCTPOICTBA Takue kak Data
Lodger TR-51i momoraioT OCYIIECTBIATh MOHUTOPUHI U OICHKY KIMMAaTHYCCKUX

noroaHbIX ycmoswuii (Puc. 2) cpepl 0OOMTaHUS TUKHUX KUBOTHBIX.
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Puc. 2. Cxema ucnojib3oBanus npuéopa Data Lodger TR-51i

Takue ycrpoiictBa pyHKUNOHUPYIOT ¢ 2014 rosa u yCcTaHOBJIEHBI B OCHOBHOM
3alOBEHOM 30HE 3alOBEAHUKA, B 4YaCTHOCTH Ha yuyactkax Uitpu-Cyy, Kapa-Tam,
Heb6e-Tateip, YMet u Yian (Cwm. Puc.1). Hanpumep, HegaBHIe aHATM3BI TIOKA3AITH,
YTO MUHUMAJIbHBIE 3HAYEHHS TEMIIEPATYPhI B TPAHULIAX 3aMIOBEIHUKA JIOCTUTAIOT -
30,1°C wm wmakcuManpHOE 3HadeHume Temmeparypel +33,5°C. bomee Toro,
coOupaeMble JaHHbIE MMEIOT OOJbIIOE 3HAYEHWE Al HAayKd B LIEJIOM, M JJs
Jy4IlIeT0 TOHUMAaHUS MPUYUH U3MEHEHUSI U U3MEHUYMBOCTH Kinmata. Pe3ynbTaTel
JIOJITCOCPOYHBIX HAOMIOJIEHUN OyayT Tak»e MCIOJIb30BaHbl MIPU MOJIETUPOBAHUM U

IMPOTHO3C KJIMMATa € YUCTOM PA3JINIHBIX CI)aKTOpOB AHTPOIIOTCHHOT'O BJIIMAHMA.

Ha ceromHsmmHwii  JeHP HUCIOJB30BAaHUE PA3IMYHBIX  MOJIU(PUKAIII
doronosyiiek (Puc. 3a) ¢ pyHKIMOHANIOM BUACO U (POTOpPEKHMMA, 3HAUUTEIHHO
MOBBIIIIAET KAa4eCTBO BEJCHHS MOHMTOPWHIA, B YAaCTHOCTH ISl OMNpeeTeHUs
YUCJIEHHOCTH, apeajoB PACIpPOCTPAHEHUS] M MyTEH MUTpPAUU JAUKHUX KUBOTHBIX,
0CcOOEHHO CKPBITHBIX TaKUX Kak OypbIii MeIBenb U CHeXHbIN Oapc [2, 4]. B 2014

roagy, BICPBBIC B HCTOPHHU 3allOBECAHHWKA YAaJO0Ch IIOJNYYHUTHb HAIJIIAHBIC



CBUJCTEILCTBA O0MTaHUs CHEXXHBIX OapcoB (Puc. 3b), u MHOrMX Apyrux pemkux

3BEPEU U XUIIHBIX ITHII.

ell HD (a) u 3aneuaT/ieHHbIe HMHU: MOJIOAASs
caMKa cHe;kHoro dapca (b), 6;1aropoaHslii o1eHb (C), M TpyNNa ropHbIX Ko0310B (d) B
yeabe Knun-Tanasr Hapbinckoro 3anoBeqHnka

CrnenyeT OTMETHTH, 4TO HauuHas ¢ 1975-roja meneBbIM TUKAM KHBOTHBIM
Hapsiackoro 3amoBegnuka Obul Mapan, modtoMmy ¢ 1980-x romoB, creruanbHbIC
MOJICBBIC HCCIICIOBAHUS 10 CHEXHOMY Oapcy W €ro KOpPMOBOW 0asbl He
npoBoawiuCk. [Ipu momnepkke mporpammel « Katibepen» 3allOBETHUK HCIIOJIB3YET
25 ceHCOpHBIX (DOTOJOBYIICK, KOTOPBIC YCTAHOBJCHBI B KIIFOUYEBBIX MECTax
3aMoBeHOM 30HBI. [MOpuAHAs MOJEnb MO3BOJAET coOupaTh (POTO M BHUJIEO
MaTepHabl O TUKUX )KHBOTHBIX, B JTF0O0OE BPEMS CYTOK U CAMBIX Pa3HBIX ITOTOTHBIX
ycnoBusix. Kpome Toro, ¢OTOJOBYIIKM HCIONB3YIOTCS JUISl MPEAOTBpPALICHUS
OpakoHBEPCTBA, ITOTEHIMAJIbLHBIE HAPYIIUTEITN IPUPOIOOXPAHHOTO
3aKOHOJIATEILCTBA TEMEpPh YK€ HE PEIMIATCS 3aXOAWTh Ha TEPPUTOPHUIO

3aIlIOBCAHNKA, KOTa ACKYPHUT TPYI[HOSaMeTHblﬁ CBUICTCIIb.

Eme ogna nepeioBast TEXHOJIOTHSA, UCIIOIb3yeMasi B HapbIHCKOM 3a110BeTHUKE
3TO CIyTHUKOBASl TEXHOJIOTHS, B YACTHOCTU CITyTHHKOBBIC OIIEMHHUKH. [[aHHBIN

METOJI MOHHUTOpPUHTa OMOpPa3HOOOpa3usi SBISIETCS HOBATOPCKUM HE TOJIBKO B
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Keipreizcrane, Ho u B peruone Llentpansuoit A3uu B 1ienom. B utone 2019 roga, B
paMkax uccneaoBanus ouonoruu Tsup-1llaHnckoro mapana HaMm yJ1a10Ch 3aIlyCTUTh
CIlyTHUKOBBIM oOmmerHuK. IlepBas OTIOBIEHHAass B JOMKOM IPUPOAE CaAMKa
0J1aropoHOro oJieHs, momeueHHas kak F1 “JKviiowiz” (Puc. 4), Obliia BpeMEHHO
YCBHIIJICHA C TIOMOIIbIO TPAHKBHIM3ATOpa W OJIArOMOJyYHO MPUCOCTUHUIACH

o0paTHO K CBOEi rpymre.

= p e (95 /% o) 2 ‘ ‘ "\ . ] \f

Puc. 4. CocraBjieHne npoToxo.1a odcae10Banus (Bo3pact, Mopgoioruyeckue
XapAKTePUCTHKH, BeC) Mepe] TeM, KaK pa30yIuTh U OTIYCTHTH 00PATHO B THKYIO
npupoay. ®oro: T. dyiimees, 2019

CHyTHHKOBBIM  OLICWHHK TIO3BOJIAET OTCJIEXKHUBATh MECTOIOJIOKEHUE,
CE30HHBIC TIEPEMEIICHUs] U TyTH MHUTPAllUA C TOMOIIBI CIYTHUKOBBIX CeTel
Iridium wu Globalstar. MecroHaxoxaeHusi KUBOTHOTO  OIpEICIsIeTCS B
aBTOMAaTHYECKOM  pPEXKHMME  C  UCIOJIb30BAaHUEM  CETH  TJ100aIbHOTO
nosurimonupoBanus GPS. Jlanee mnosydeHHbIE AaHHBIE TMO3UIMOHUPYETCS Ha
JOCTYIHBIX Tuiatdopmax u ananmsupyercs (Puc. 5). K mpumepy, kak mokaszaHo Ha
CXeMe aKTMBHOCTH Mapajia, TOpHasl peKa He sBJisieTcs O0MbIoii nperpaaoi. bonee
TOTO0, «KBUIIBI3» PETYISIPHO BECHOW M OCEHBIO MEPEXOIUT Ha MPaBBIA Oeper pexu

Hapbii. 9T0 cBUAETENBCTBYET O TOM, UTO TEPPUTOPHUU 3a MPEAeSIaMH 3alI0BETHON



30HBI, TAKXXC ABJIAIOTCA BaXXHBIM H HCO6XOIII/IMI)IM apcajioM JJid IOIyJIsAIHU

6HaF0pOIIHOFO OJICHI.

Puc. 5. Cxema ce30HHOIT aKTHBHOCTH MapaJia Ha ocHoBe nporpammsbl Google Earth Pro

JlaTuuk omeiHrKa, KpoMe KOOPIAMHATHI MECTOIOJIOKEHUS COOMPAET TaKHe
JTaHHbIE, KaK aKTUBHOCTbh, CKOpPOCTb, BBICOTA HaJ YPOBHEM MOps, TeMIepaTrypa
OKpY>Karollel Cpenbl, a 3aTeM IepefacT HMX 4epe3 CIYTHUKOBYIO CHUCTEMY IO
3aaHHON mporpamme. [IpomoKUTEeTbHOCTh PabOThl OIICHHHMKA 3aBUCHUT OT
peXrMa Harpy3ku, KOTOPBIM ONpEAEnsieT WHTEHCMBHOCTh pacxoaa 3apsia
Oarapeiiku. [losToMy, B 3aBUCHMOCTH OT 33/Jla4d HYXHO 3apaHee OMpeNesuTh U

HaCTPOUTD PCKHUM HAKOIIJICHUA U BpeMeHHOﬁ HHTCPBAJI IICPCaAaYn JaHHBIX.

[ToxpITOXKHBAs, OTMETUM, YTO OXpaHa U BCECTOPOHHEE HAYUYHOE UCCIIEA0BAHUE
YHUKAJIBHOTO KMBOTHOTO MUpA, SIBJISIETCS KIFOUEBOM 3a/laueil 0c000 OXpaHsAEeMbIX
MPUPOAHBIX TeppuTopuid. [IpuMeHeHre nepeaoBbIX TEXHOJIOTUM B 3aMIOBEIHUKAX U
HAllMOHAJNBHBIX MapKaxX CYHIECTBEHHO CIOCOOCTBYET OoJiee pe3yJbTaTUBHOMY
BEJICHUIO MOHHUTOPUHTA, 3(P(HEKTUBHON OXpaHE ITUKOW NPUPOALI U OOprOEe C
OpakoHbepCcTBOM. bosee TOro, CUCTEMHBII aHAaNU3 CE30HHOW MUTpALlMU Mapaja U

Oyporo MenBens B HapblHCKOM TrocyJapCTBEHHOM MPUPOJHOM 3alOBEAHHKE,
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MO3BOJIAT MOJTYYUTh KOHKPETHOE UM OOBEMHOE MPEACTABICHHE O KIIOUEBBIX U
YKU3HEHHO BaXKHBIX apeaax uX 0OMTaHusl, KOTOPbIE HYKIAIOTCS B JJOTIOJTHUTEIBHON
oxpane. K ToMmy e, mOJydyeHHbIE JaHHBIE C TIOMOIIBIO (POTOJIOBYIIEK U
JOTIOJTHUTENbHBIE 3HAHUS 00 UW3MEHEHUM KiuMmaTa, Oe3yClIOBHO OyayT
CIIOCOOCTBOBATh YIIYUIICHUIO TMPUPOTOOXPAHHOU JESITEIBHOCTH W 3aIOJHSTH

poOeibl B HAyKE O PEAKUX U UCUE3AI0IINX BUAAX AUKOU mpupoabl Keiprei3crana.

bnazooapuocms: BripaxaeM Tri1yOOKyl0 NPU3HATEIBHOCTh COTpPYAHHMKaM HapbIHCKOTO
rOCYJJapCTBEHHOTO MPUPOHOTO 3aMOBEAHNKA, B 0cOOeHHOCTH erepsam JlyimeeBy Taanaiioexy,
Tokrtobek yyny Apaak u 3apsutblk yyiny MaiipamOek. Takxke BbIpaskaeM OjaromgapHocts The

Rufford Foundation B oka3aHuu moMOIIK B IPOBEICHHH MOJEBBIX  00pa30BaTEIbHBIX paboT.
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