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NMPUPOOOOXPAHHBIE 30HbI APKTUKU
A.A. HoBukoBa, 3.U. N'yamHa
HayuyHbIn pykoBoguTenb cTapLlumi npenogasatens E.MN. AHkoBuy

HauyuoHanbHbIl uccnedoeamenbckuli TOMcKull nosilumexHu4deckull yHusepcumem,
2. Tomck, Poccusi

IIpuponooxpannble 30HBI ApPKTMKM — 3TO MECTa CYpPOBOM MU YAMBUTEIBHO
KpacHUBOW IIPUPOJbI, HETPOHYTON 4esoBekoM. Ha TeppuTtopun npupoaoOXpaHHbIX 30H HE
BeA€TCs Kakas-mubo MaciutaOHas XO3siCTBEHHasl JeSTelNbHOCTb, HE pa3pabaThIBaIOTCS
MECTOPOKACHUSI MOJIE3HBIX HCKOMAEMbIX, OTCYTCTBYIOT NPOMBIIUIEHHBIE NPEANPUATHS,
JIMILIB UHOTJA BCTPEYAOTCS PEJKHUE MTOCEJICHUS KOPEHHBIX HapoJ0B. [{0JMHBl, U3pe3aHHbIC
YCTBSIMU PEK, MOJIAPHBIE IMYCTBIHU, TYHJIPbI, 3alIOBEIHBIE OCTPOBA, ME€CYaHbIE MUK —
5TO JMIIb MaJlas 4YacTh MNOpaKaroUMX (aHTa3uio JaHAWAPTOB. 31eCh YHHKAJIbHBIE
nei3axu rpaHuyaT OecKpallHUMU JIEASHBIMUA IPOCTOpPaMH, BEIYILUMHU K JET€HIapHOMY
CeepHOMY TOTIOCY.

KoHuTpoiab 0co00 oxpaHseMbIX NPUPOAHBIX 30H APKTUKH BKIIOYAeT B ceOs
HaOrozieHne 3a BceMH (pakTopamu, COCOOHBIMH HAHECTH BpeEJ OKpY’Kalollel cpeje.
['eonHpopMaluOHHbIE CHUCTEMBI SIBISIOTCA OJHUM U3 TEpPCHEKTUBHBIX METO/OB
MOHMTOPHMHIA COCTOSIHUSI OXpaHseMbIXx Tepputopuil. C €ro mnoMOUIbI0 BO3MOXHO
co3/aBaTh KapThl JUIsl HAOJIOJEHUS 3a M3MEHEHUSMHU TNPUPOAHOM Cpelbl B pe3yibTare
Pa3IMYHBIX aHTPOMOTE€HHBIX BO3JeHCTBUNA. TakuMm 0Opa3oM JIETKO OLIEHUTh COCTOSHHE U
CKOPOCTb JIerpajaliii NpupoJ00XpaHHON 30HHI [ 1].

C npyroif cTopoHbl, reoMH()OPMAIIIOHHBIE CHUCTEMbl BO3MOYKHO NPUMEHATh Kak
CpelCcTBO cOopa M yIpaBJeHMs JaHHBIMU IO MPUPOIAOOXpaHHBIM 30HaM. Ha teppuropun
3all0OBEJHUKOB, 3aKa3HUKOB W HAIMOHAIbHBIX IApKOB BO3MOXHO IIPOBEICHHE
MacIITaOHOTO MOHUTOPUHIA PACTUTEIbHOCTH, UBOTHBIX, MTHUL], pa3pab0TKa pa3INdHbIX
IUTAHOB 10 OXpaHEe NMPUPOBI.

I'eonnpopmanonHsie CUCTEMBI MIOMOTaloT OTIpEeINATh TPaHULBI
pacnpoCTpaHEHUs] PACTUTEIBHOTO M XUBOTHOI'O MHpa 4E€pPE3 OCBOEHHBIE TEPPUTOPHHU
MEXy NMPUPOJOOXpaHHBIMU 30HamH. [locTosiHHOE OOHOBJIEHHE MH(OPMALUKA MOMOTaeT
COBEpUIECHCTBOBATh MEpPHI II0 OXPAHE 3allOBEIHUKOB, CIEAWTH 3a HX HCIOJIHEHUEM,
BHOCHUTb U3MEHEHHUSI B UMeIolrecs 0a3bl TaHHBIX.

I'eonHpOpMaIIMOHHBIE CHCTEMBI UCTIONB3YIOTCS JJISl UCCIeIOBaHUS TEPPUTOPUHU B
[EeJOM, a Takke JUIsl HaONIoeHHs 3a OMNpPENECIEHHBIMM BUIAMH DPACTUTEIBHOCTH U
KUBOTHBIX B IPOCTPAHCTBE M BpeMeHHU. Mcmosnb30BaHue reonH(pOPMAIMOHHBIX CHCTEM
MOMOTaeT B TOHCKE pPAWOHOB C MOAXOSAIIMMHU YCIOBHUSIMM Ui CYLIECTBOBaHHS U
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APKTHKA U EE OCBOEHHE

pPasMHOXKEHHs TOTO WM MHOTO MCYE3alollero BUIA, a TakKe B HaOJIOJEHHM 3a €ro
ajanTanuen.

Hcnonb3oBaHne TreoMH()OPMALMOHHBIX CHCTEM JUIi MOHMTOPUHIa 0co00
OXPAaHSEMBIX TPUPOAHBIX 30H APKTUKH OCHOBBIBAETCS HA CO3JIaHUH €IUHBIX 0a3 TaHHBIX,
B KOTOPBIX XpaHUTCS BCsl HH(pOpMaIMst 00 aHATM3UPyeMbIX 00bekTax. OHU coepKar:

0a3y pe3yJIbTaTOB KOHTPOJIbHBIX U3MEPEHUH;

0a3y XapaKTepUCTUK IPUPOAHBIX OOBEKTOB;

0a3y XapaKTepUCTUK UCTOYHUKOB 3arpsi3HEHMUS;

HOpPMAaTHUBHYIO 0a3y.

ba3za KOHTPOJIBHBIX M3MEPEHMH CUMTAETCS OCHOBOIIOJAralolIed B IIpolecce
KOHTPOJISI TNPUPOAOOXpaHHBIX 30H. C ee MOoMOUIbI0 BO3MOXHO OBICTPO OLICHUTh
HKOJIOTUYECKOE COCTOSIHUE 3aIaHHOM TEPPUTOPUH U MPEJICTABUTH €€ Ha KapTe. [2].

baza, Bxmouaromas B ceOsi NpUPOAHbIE OOBEKTHI, HAaXOASIIMECS MO OXPaHOM,
AT  BO3MOYKHOCTb KOHTPOJIUPOBATb M  JaBaTb OLEHKY IIOJIO)KUTEIBHOIO MU
OTPULATENIBHOTO  BIMSIHUS IPEANPUHATBIX MEPONPUATUN IO INPUPOJOOXPAHE Ha
HKOCUCTEMY B II€JIOM U OT/EJIbHbIE €€ KOMIIOHEHTHI, IPUHHMMATh pEIICHHUs MO0 HX
U3MEHEHUI0O M COBEPIICHCTBOBAHUIO B COOTBETCTBUM C MEHSIOUIMMUCS BHEIIHUMH
¢dakropamu [1].

baza  HMCTOYHMKOB  3arpsA3HEHHs  J€laeT  BO3MOXKHBIM  MOJEIMPOBaHUE
pacipoCTpaHEHUs] BPEAHBIX BELIECTB B BO3AYIIHOM M BOJHOM cpelax C IIEJblo
UCCIICIOBaHMSl CIIOXKHBILEHCS 0OCTaHOBKU M BBIPAOOTKM PEKOMEHAALMN MO JUKBUIALMU
NOCHEACTBUM KPU3UCHBIX CHUTyallUd M 10 pPalHMOHAIBHOMY IPHPOAOIOJIb30BAHUIO.
Mognenu pacnpoCTpaHEHHUs 3arpsA3HSIOLIMX BEIIECTB B BOAEC U B BO3JyXE€ YYUTHIBAIOT
TEXHOJOTMYECKHE  XAPAaKTEPUCTUKH  HPEANpHUSATHH  (3KOJOTMYECKUH  Iacmopr),
reorpapuueckoe MeCTONOJI0KEHNE, METEOPOJIoruyeckue yciuosus [3].

JlocTukeHre HOPMATHBHOIO KauecTBa HPHUPOJHON Cpelbl sBISETCA 3ajadyel
KOMIUIEKCHOT'O aHAJIM3a COCTOSIHUSI IPUPOJAHOM Cpelibl U BBIOOpa HAa OCHOBE 3TOT0 aHAIN3a
IIPUPOJTOOXPAHHBIX TEXHOJIOTUH ABIIAETCS

Ha cerognsamnuit 1eHp B ApkTrueckor 30He Poccun v Ha CMEXHBIX TEPPUTOPHUAX
co3naHo 14 rocynapcTBEHHBIX 3allOBEIHUKOB, HAIlMOHAJIBHBIA MapK M (eaepanbHbIid
3aka3HUK. OJHaKO OpraHU30BaHHbIE MPUPOJOOXPAHHBIE 30HBI 3aHUMAIOT CPABHUTEIHHO
HEOOJIBIIYIO TUIONIAIb U UMEIOT HEeCUCTEMaTH3MpOBaHHOE pacroyiokeHue. K mpumepy, B
apkTHueckoM paiioHe Boctounoit Cubupu umeercs Bcero 4 nelCTBYIOMIMX 3alI0BEIHUKA,
Ha KonbckoMm monyoctpose - 6. B BOoCTOUHO-eBpONENCKOM, cpeliHe- U 3araJHOCHOUPCKOM
palioHax co3JaHO MM IUlaHMpyeTcs 12 3amoBedHbIX TeppuTopuil. JlaHHas curyauus
BeleT K Hea(pPeKTUBHOM oxpaHe OMOTHI, a TaKKe HEMOJIHOMY MOHUTOPHHTY 3€MEllb.
bpakoHbepcTBO M YMEHBIIEHHE 3allacoB HA3€MHBIX M IMOA3EMHBIX PECYpPCOB SBIISETCS
CJIEICTBUEM HEPALMOHAIBHOIO PACIOJIOKEHUS WM IOJIHOTO OTCYTCTBHS 3aKa3HUKOB BO
MHOTHX paioHax. [2]. PacmmpeHne MMEIOMUXCS MPUPOJOOXPAHHBIX 30H M CO3JIaHUE
HOBBIX 3allOBEJHUKOB M HAIlMOHAJIBHBIX MAPKOB HA «IIyCTYIOLIMX)» TEPPUTOPUAX MOXKET
CTaTb pEUIeHHEM MpoOJEeMbl COKpALIeHHs] TMOMYyJISLUUM MHOTHUX BHAOB IKUBOTHBIX,
pacTeHHUH W NTHIL, U 3alIUThl YHUKAJIBHBIX 3KOCUCTEM OT I0YKHOM I'PaHULbI TYHJPBI U 10
caMoOW «MaKyIIKW» Halllel TIaHEeTHI.
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ABTOMATU3UPOBAHHbIAN AHANTU3 TEPPUTOPUA OTTAUBAHUSA
KPUOJIMTO3OHbI C UCTTOJIb3OBAHUEM AINTOPUTMA KITACTEPU3ALIUUN
K-MEANS NPU NPOEKTHOM AELLIW®PUPOBAHUN OANCTAHLUUOHHOIO
M3OBPAXEHUA 3EMITU
K. 1. PyHTOB

HayuHbin pykoBoaguTens goueHT C. J1. LeBbipéB

HdanbHesocmoyHbIll hedepanbHbIlli yHUSepcumem, 2. Bnadueocmok, Poccus

HedTerazoBas orpacnb, Kak oIHa W3 BEAYIIMX W CaMbIX pa3BUTHIX B Poccum,
HY)KJaeTCd B COBPEMEHHBIX TEXHOJOTHSIX ISl YACIICBICHUS W YIPOILECHUS MPOIECCOB
NOOBIYM,  pa3BEIKH,  TPAHCIOPTHPOBKH  YIJIIEBOAOPOAOB W OOCIY)XKHBAaHHUS
uH(GpacTpyKTyphl. bonbiioe KOIM4ecTBO HEpa3BEAAHHBIX MECTOPOXKACHUN ra3za U HePTH
Poccnn HaxonATcs B pallOHE MHOIOJIETHEH KPHUOJIMTO30HBI. KpHOIuMTO30HA — BEpXHHMU
CJIOM 3eMHOI KOpBI, MOPOABI M TOYBBI KOTOPOTO XapaKTEPH3YIOTCS OTPHUIATEIbHBIMU
TEMIEpaTypaMd UM  BO3MOXKHOCTbIO HAJNW4Ms I[OA3EMHBIX JIbJOB. Pa3paborka
He(TEra3oBbIX MECTOPOXKICHHM B YCIOBUSX BEYHOW MEP3JIOTHI AaKTUBHO BEIETCS B
Smano-Heneuxom ABroHomHom okpyre (AHAO), B Hamu aau. 3xaech noosiBaetcs 85%
OTEYECTBEHHOTO MPHUPOJHOr0 rasza, 4ro, 1mo aaHHbIM Ha 2015 roxa, skBuBajieHTHO 508
Mipa kyoomerpoB. Takke mooOwiBaetcst okono 7% — Heptu u 75% — ra3oBOro
KoHzeHcaTa. [loaroToBieHHble K JOOBIYE Ta3oBble 3amachkl TOJBKO JIMIIL MOJIYOCTPOBA
SAman, Hanpumep, rae oTkpbeiTo Oosiee 30 MECTOPOXKIEHUN YIIIEBOIOPOAOB, COCTABIISIOT
npUMepHO 16 TpaH. KyOOMETpOB.

[Ipy mnepBMYHOM NPOEKTUPOBAHUU OOBEKTOB HEPTEra30BOM MPOMBINIIEHHOCTH
B YCJIOBUSIX KPHOJMTO30HBI Ba)XKHO MPOBECTH aBTOMATU3MPOBaHHOE JemudpupoBaHUe
JUCTAaHIIMOHHOTO M300pakKeHMsI MCCIIEJOBAEMOI0 y4yacTKa 3€MHONM  IOBEPXHOCTH.
Tak Kak KpHOJUTO30HA XapaKTEPU3yeTCsd 3HAUUTEIBbHOW YYBCTBUTEIBHOCTBIO K
AQHTPONOTEeHHBIM (haKTOpaM, KIMMAaTUYECKUM YCIOBUSIM M OCOOEHHOCTSIM penbeda.

[IpobnemMy OLEHKH YTrpo3bl MHXEHEPHBIM COOPY)KEHHUSAM, HaXOASIIUXCA B 30HE
BEYHOW MEP3JIOThI, MOKHO PEIIMTh NP IMOMOIIM aHaln3a IJIOLaAel NepeyBiIa)kHEHHbIX
TPYHTOB U TEPMOKAPCTOBBIX 03€p, OCHOBAHHOT'O HA CIyTHUKOBBIX JAHHBIX, ITOJY4YEHHBIX
MIpU TUCTAHIIMOHHOM 30HaupoBanuu 3emuu (133) [1, 2].

B cBs3u ¢ naHHO# npoO1eMoii, B HacTosIIee BpeMs, CYIECTBYET MOTPEOHOCTH B
CO3JaHMM aBTOMATH3UPOBAHHOM CHUCTEMBl aHaldM3a W3MEHEHUN KPHOJIUTO30HBL, B
KayecTBE MCTOYHHMKA TOMOrpaUuecKuX JaHHBIX s KOTOPOrO MOTYT BBICTYNAaTh
Marepuansl /[33. OCHOBHBIMU IPEUMYIIECTBAMH 3TOI'0O METOAA SIBISIOTCS:

. OTHOcHTENbHAS TPOCTOTA UCIIOJIB30BAHNS JAaHHOIO METOA

. OtcyTcTBHE HEOOXOUMOCTH B JOPOrOCTOSAIIEM 000PYIOBAHUU U OOJIBILIOM
KOJIMYECTBE MEPCOHANA

. DKOHOMUS BpPEMEHU IIPU MOJyYeHUHU U 00paboTKe JTaHHBIX
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