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Beryiend opranuzannu AO «Hayuno-ucciieioBaresibckuit u
POU3BOJICTBEHHBIN LeHTp «IIpupoya»
Ha JIUCCepPTalUIO

Puxrepa Aunapesi AilekcanapoBuya
«KomMruiekcHast MeTojika aBroMaTU3uPOBAHHOI0 OOHAPYKEHUSI M OLICHKHU [TapaMeTpoB
00BEKTOB 3aXOPOHEHMSI OTXO0JI0B 110 JJAHHBIM KOCMUYECKON CHEMKIY, IIPEJICTABICHHYIO

Ha COMCKAHUE YYCHOHN CTCIEeHU KaHJiiJlaTa TeXHUUCCKUX HayK 110 CIICHUAIBHOCTH
25.00.34 — «AdpoKocMUYECKUE UCCIIeI0BaHMSL 3eMIIH, (POTOIPAMMETPHUSD

Jluccepranmonnasi padora Puxrepa A.A. mocssiiieHa axkTyalbHOU Ipodieme,
CBSI3aHHOHM € COBEPIICHCTBOBAHMEM  TEXHOJIOTMH  00paboTKM  KOCMHUYECKOH
uHpOpMAIMK B MHTEpecax MHPOPMALMOHHOIO  OOCCIeUCHUSI  HKOJIOIMHYCCKOIO
MOHUTOPHUHI'A OKPYKAIOIIEH CPeJIbl.

AKTYaJIbHOCTH JIMCCEPTAIMOHHOTO MCCIIC/IOBAHUS 3aKJIIOYACTCs B TOM, YTO Ha
CCrOJHSIIIHME JieHb B cdepe opranu3aluu  JKOJOI'MUYECKOI0 MOHUTOpPUHIA B
HEJIOCTaTOYHONW — Mepe  pa3zpabdoraHbl  METOJIbl M TEXHOJOIMH  KOCMHUYECKOI'O
MOHUTOPUHIA 3a COCTOSIHMEM M JIMHAMHUKONM OOBCKTOB 3axXOpOHCHHUS TBEP/ILIX
KOMMYHQJIBHBIX M IPOMBINUICHHBIX 0TXx0jioB  (O30). B  yacrnoctd, BOIIPOCHI
aBTOMATU3AIMK  JICTEKTUpOBaHUsT M oleHkd mnapamerpos O30 1o Marepuaiiam
KOCMHUUYCCKOH CBHEMKM JUIsSE WX I[OCJEAYIONIero KaprorpadupoBanusi TpeOyloT
JIAJILHCHUIIINX MCCJICJIOBAHUM.

Lleanro jguccepraliMOHHOIO UCCISI0BAHUS SIBISICTCS pa3paboTKa KOMIUICKCHOH
METOJIMKH aBTOMATU3UPOBAHHOIO OOHAPY)KCHHUsI U OIICHKH I1apaMeTpoB OOBLEKTOB
3aXOpPOHEHUsT TBEP/BIX KOMMYHAJILHBIX U IIPOMBIIUICHHBIX 0TX0J1I0B O30 110 J1aHHbIM
KOCMHYECKON ChEMKHU.

Jlst pocTyokeHUsT OCTaBIICHHOM 1eIM B JIMCCEPTAIlMU PEIICHbI ClIC)IYIONINE

3aJla9M:



o

IPOBEJIEH aHAIMTHUYCCKUN 0030p CYLIECTBYIOIIMX METOJ0B MOHHUTOPHHIA
00BEKTOB 3aXOPOHEHHUSI TBEPJIbIX KOMMYHAJIBHBIX M IPOMBIIUICHHBIX OTXOJIOB M
OIICHKH UX BIIMSIHUSI HA OKPYKAIOIILYIO IIPUPOJIHYIO CPEJLy;

paspaborana KoMILIeKcHass Merojuka mouuropunra O30, nosposisionias B
ABTOMATH3UPOBAHHOM PEKHUME JICTEKTUPOBATh U JIaBaTh OIEHKY 11apaMETPOB CBAJIOK, &
TaKKe JOMOJHUTEIHLHO TPOBOJAUTEL OLICHKY BIMSIHHUSI CBAJIOK Ha OKPYXKAIOIIYIO Cpejly
110 JIAaHHBIM KOCMMYECKOIO0 MOHUTOPUHTA,;

npoBejicHa arnpodaiusi pa3padOTaHHOM METOJMKM Ha IPUMEPE KOHKPETHBIX
[OJIMTOHOB  TBEPJBIX KOMMYHAJIBHBIX W IPOMBIIUICHHBIX OTX010B MOCKOBCKOIO
peruouna;

BBIITOJIHEHA OlleHKa 2(PPEKTUBHOCTH pazpaboTaHHON METOJIMKH.

B jwmccepraiiid  4eTKO OIpeleieHbl OObEKT M IPEJAMET HCCIIeNOBaHMS,
rocTasiieHa KOHKpEeTHas 3a/1a4a, 000CHOBAHBI METO/IbI MCCIIC/I0BAHMS.

[TostydeHnsl pe3yabrarhl JUCCEPTAUOHHOIO UCCIIC/IOBAHMSL:

MeTtoauKa aBTOMATU3UPOBAHHOIO JICTEKTUPOBAHMs CBAJOK, OCHOBaHa Ha
COBMEIICHUM METO[a KOHTPOJUpPYEeMOH iaccuuKaluu, pasiaeliéHHol Ha Tpu
MOCJICAOBATEILHBIC CTAUK JICTEKTUPOBaHUS — OOHapy)KeHUe OOBLEKTOB, BbLIJICIIEHHE
00BEKTOB, BbIJIEJICHHE KIIACCOB [IOBEPXHOCTH;

Meronuka oreHku rmapamerpoB O30 u uX U3MEHEHUs] BO BPEMEHH, OCHOBaHHAs!
Ha WM3BECTHBIX MeTojax IUPPOBOH 00pabOTKH H300paKEHUH W JAMCTAHIMOHHOIO
30H/IMPOBAHUSI, TTO3BOJISIIONIAs] PACCUUTBHIBATL TEMIIEPaTypy IIOBEPXHOCTH, ILIOIIA/Ib,
00BEM U JIp. ITapaMeTphbl CBAJIOK B aBTOMATU3UPOBAHHOM PEKHUME;

MeToj/iuKa OIICHKU BJIMSIHUSI CBAJIOK Ha IPUPOJHYIO Cpejly, OCHOBaHHas Ha
MCIIOJIL30BAHUN pa3paboTaHHbIX HMHJIEKCOB PEaKIIMU PaCTUTCILHOCTH Ha pPa3jIMIHbIC
(akTOphl OKPY)KAIOUICH Cpejibl, PACCUUTBIBACMBIX B aBTOMATH3UPOBAHHOM PEIKHUME.

Hayunast  HOBH3HA  HCCJCJOBAHUSI  3aKJIOYACTCss B KOMILUIEKCHOM
MCIIOJIL30BAHUU METOOB HIU(PPOBOH 00pabOTKM M300paKeHUH Ul pelieHus 3ajad
ABTOMATU3MPOBAHHOIO JICTCKTUPOBaHUS, OlleHKH apamerpoB O30 1 uX BIMSHUS Ha
HPUPOJHYIO  Cpejly 10 JIAaHHBIM ~KOCMHYeckux u3zobpaxenuil. Kpome ororo,

MHHOBAIIMOHHBLIM IIPCICTABIISICTCIH pa3pa60TKa WHJICKCOB pPCakiuu pacTUTCIILHOCTH U



[OYBBI Ha YCIOBUSI OKPYKAIOUICH CPe/ibl, PACCUMTLIBAEMbIX 10 JIAHHBLIM KOCMHUYCCKUX
CHEMOK M Ha3eMHBIX 00CIIeOBAHUMI, TPUMEHEHHBIX B 3aj1ade oleHku Bimstnust O30 na
OKPYKAIOIILYIO IIPUPOJIHYIO CpeJLy MO JaHHBIM KOCMUUYECKOH HH(POPMAIMH.

IIpakTuveckas 3uaunmocthb. PazpaboranHasi aBTOpOM MeETOJIMKA, 110 CYTH,
JIOTIOJIHSICT CYIICCTBYIOIIME METOJIMKH JICIM(PUPOBAHUS 110 KOCMUYECKUM CHUMKAM
paiioHOB PACIIOJIOKCHHUSI CBAJIOK, MOXET OBbITh pEKOMEeHJl0BaHa JUIs IPAKTUYECKOIO
MCIIOJB30BAHUST B T'OCYJ@pPCTBEHHOM  YHUTApHOM  HpeAnpustdd . MOCKBbI
«l'ocynapcTBeHHBIN TPUPOIOOXPAHHBIA LEeHTp» Jlenapramenra 1pupoJIooib30BaHMs
M OXpaHbl OKPYKAIOIIEeH cpe/ibl B 00JIaCTH HKOJIOIMUECKOIO MOHUTOPUHIA 3arPs3HEHUS
OKPYXKaIOUIEH Cpebl.

Ipeuioskernas Puxrepom A.A. KOMIUIEKCHAsE METOJMKA MOXET OBITh TaKKe
peKOMEH/IOBaHa JUIsl  BKJIIOUCHHST B 00IICOOpa3oBaTelIbHyIO  [POrpaMMy 110
JUCIUIUTMHE «HH(OPMAaTUKaY, BBUJY €€ aKTyaJlbHOCTH, JIOCTYIIHOCTH JUIs U3yYeHUs U
PHEeKTUBHOCTH IIPU NPAKTUUCCKOM IIPUMEHCHUU.

Jluccepramnmontasi pabora COCTOUT U3 BBEJICHMS, 3-X [VIaB, 3aKII0YEHMs], CIIMCKA
NPUHATBIX COKpAICHU, CIUCKA MIUIIOCTPATUBHOIO Marepuaia. Pabora msioxena na
203 crpaHdIiaXx MalMHOIIMCHOTO TeKkeTa, cojepkuT 11 tabiui, 77 pucynkos. Crincox
MCIIOJIL30BAHHOM JIMTEpaTyphl COCTOUT U3 166 HauMEeHOBaHWM, B 4ucie KOTOPLIX 34
MHOCTPAHHBIX.

Bo BBenennu 000OCHOBBIBACTCSI aKTYaJIbHOCTH TEMbI, OIPE/ICIICHbl OCHOBHbIC
HAIpaBJICHUS UCCIICI0BAHUE, chopMyIMpoBaHa 11ejib padoThI.

B nepBom paszjenie «AHaM3 METOJIOB DKOJIOTHYECKOIO MOHUTOPUHIA 0OBEKTOB
3aXOpOHEHUsI TBEPJBIX KOMMYHAJILHBIX W IMPOMBIIIICHHBIX OTX0/I0B» JIaHbl 00IIMe
ceejieHuss 00 oOBeKTax 3aXOpPOHEHUsI OTXOJ0B M CIOcCO0ax HMX MOHUTOPHUHIA,
NPUBEJACHBI  pe3ysIbTarbl  aHajiu3a  JICUCTBYIOIIMX  METOJIOB  KOHTAKTHOTO U
JIUCTAHITMOHHOT'O DKOJIOTMUYECKOI0 MOHUTOPUHTA CBAJIOK, BBISBJIICHBI UX JIOCTOMHCTBA U
HC/IOCTATKH, OIPEICICHO MECTO METOJ0B KOCMHMYCCKOIO MOHMTOPHHIA TEPPUTOPUH
pacniosioxkenust O30.

Bo BTOpPOM pasjaeie «Pa3paborka KOMILICKCHOM METOJIMKH

aBTOMATHU3MPOBaAHHOTI'O 06Hapy>1<el-m;1 1M OLICHKH IapaMETpoOB 00BEKTOB 3aXOPOHCHU



OTXOJIOB 110 JIAHHLIM KOCMHUYECKOW CBEMKU» JIaHO OO0Iee OIMCAaHMEe KOMIIICKCHOMN
METOJIMKA aBTOMATH3UPOBAHHOIO OOHapy)XeHUsl W oleHkd Iapamerpos O30 1o
JIAHHBIM KOCMHUYECKUX n300pakeHuil. PazpaboTanbl METOJIMKN:

- aBromarusupoBaHHoro Jjierektuposanusi O30 (oOHapy)KEeHUE 10 DTAIOHHBIM
3HAYEHUSIM  CIICKTPAJIIbHOW SIPKOCTH, BBIJICJICHHE CBAJIOK [0 MHJIEKCAM peaKluu
pacTUTEILHOCTH, BBIJICJICHUE KOMIIOHEHT CBAJIOK [0 MarpullaM MH()OPMaIMOHHBIX
IIPU3HAKOB);

- OIICHKM IIapamMeTpoB CBAJIOK (MUHUMAaJbHAS, CPEJHSsE M MaKCUMallbHas
TeMIieparypa  MOBEPXHOCTH  CBaJKM,  IEpUMETp,  IUIOWAJb,  KOHIICHTpalUs
3aMyCOpHUBaHMUsI, 00bEM, BBICOTA, YI'0Jl OTKOCA U JP.);

- OIICHKHM BJIMSIHHSI CBaJIOK Ha TMPUPOJIHYIO cpejly (110 HMHJIGKCaM peakluu
pacTUTeNIbHOCTH M 104BBI). [lpoBesiena oneHka d(MPEKTUBHOCTH  KOMILJIEKCHON
METOJIMKH 110 KPUTEPHSIM: JIOCTOBEPHOCTH 0O0HAPYKEHUsI 0OBEKTOB, IJI0LAa/lb 001acTh
JIETEKTUPOBAHHUs, Bpemsi 00pabOTKM JIaHHBIX, HYKOHOMHUYecKas d(P(OEKTUBHOCTS,
BU3yalIbHasl OllCHKA, KaueCTBEHHAsl OL[CHKA.

B rperbem pasjene «JlerekrupoBanre 0OBEKTOB 3aXOPOHEHMS OTXOJOB Ha
npuMepe  TeppUTOpUM  MOCKOBCKOIO — PErvOoHa»  BBIIOJHEHO  TECTUPOBAHUE
pazpaboraHHON MeToMKH. [lara o01ast xapakTepucThKa TeCTOBbIX 00BEKTOB.

[IpoBOJIUTCS ONTUCAHKE CIIC/IYIONIMX IKCIIEPUMEHTOB!

BBIJIEJICHUE  ITOJIMIOHOB  TBEPJBIX KOMMYHAJIBHBIX — OTXO0JI0B  MOCKOBCKOIO
pervoHa 1o pe3yjbraraM aBTOMATU3MPOBAHHOM 0OpPadOTKM CHUMKOB HHU3KOIO
npoctpancTsennoro paspemienusi ¢ KA Landsat;

[OCTPOCHHUE KapThl 3aMyCOPUBAHUSI TEPPUTOPUM BOCTOUHOIO [lojMOCKOBBS 110
pe3ysbTaram aBproMaTu3upoBaHHoi 00padorku cuumkoB ¢ KA Landsat,

BBIJICJICHUE KJIACCOB MOBEPXHOCTU M KIIACCU(DHUKALIMS [TOBEPXHOCTH TOJIUTOHOB
TBEPJILIX KOMMYHAJIBHBIX OTX0/10B KyunHo MOCKOBCKOIo pervoHa IO pesysbraram
aBTOMATU3UPOBAHHONW ~ 00pabOTKM ~ CHUMKOB  BBICOKOI'O  [POCTPAHCTBEHHOIO
pazpertenust World View?2.

3akinouenne 0000IaeT pe3ysbTaThl MPOBEJICHHBIX aBTOPOM TEOPETUYECKUX U

OKCIIEpUMECHTAJIbHBLIX I/ICCHCI[OB&HI/I]\/}I.



Bee paszennl Jiccepralldd 4eTKO CTPYKTYPUPOBAHLI M B3aMMOCBSI3aHBI, HX
cojiep)kanne COOTBeTCTBYyeT Teme wuccienoBanus. Ilpejicrasinennbie B pabdore
pe3yJbTaThl  JIMCCEPTAITMOHHON paboThl JOCTOBEPHbI, BBLIBOABLI W PEKOMEH/IAIMH
obocnoBanbl. Jluccepraius COACPKUT JIOCTATOUHOE KOJUYECTBO MCXOJHBIX JAHHBIX,
HPOMJUIIOCTPUPOBAHA PUCYHKAMHU, I'papUKaMu, TaOIUIIaMU.

ITo Teme juccepranuu aprop umeer 19 oryOinkoBaHHBIX paboT, B TOM yucie 15
paboT B BEJYIIMX PCICH3UPYCMBIX XKypHaAlIax M W3JaHusx, pekoMenjosannbix BAK,
SCOPUS u WOS, pesynbrarhl Ucciie/l0Banus JJokiaipBaiuch na 10-i, 11-i, 12-i, 14-
i, 15-it Bceepoccuiickoii oTkpbiToil  KoH(pepeHunn «CoBpeMeHHbIE IPOOJIEMBI
JMCTAHIMOHHOI0 30HupoBanus 3emin u3 kocmoca» (Mocksa, 2012-2014, 2016-2017
rr.). OcHOBHBIE dTallbl PA0OTHI, BHIBOJBI U PE3YJILTATHI 1IpeJICTaBICHbl B aBropedepare.
meercst akT 0 BHEJIPCHUHU PE3yJIbTaToOB JIMCCepTallMi B yueOHbIN Ipolecc.

Asropedepar oTpaxaer cojepikanue JIUccepTalMOHHON padoThL.

B 1enom, auccepraiiysi HalMcaHa TEPMHUHOJIOIMYECKH KOPPEKTHBIM HAy4YHbIM
SI3BIKOM, XOPOIIO TEXHUYECKH O(hopMIIeHA.

B kauecTBe 3aMeuannii HEOOXOAMMO OTMETHUTD CJIE/YIOIIEe:

1. Jlyis nojTBepIJieHus aBToMaTH3aud UG PoBoi 00paboTKH HM300paKeHnit
cJie10BaJIo OBl JI0OABUTH METOJIMKY aBTOMaTH3allMu pacuéra HHIECKCOB I10/ICTUIIAIOIEH
[IOBEPXHOCTH;

2. Kareropuu napamMeTpos, Takue Kak TEIUIOBBIC U ICOMETPHUYECKUE, MOKHO Obl
JIOTIOJIHUTE  ITapaMeTpaMu  XUMUYECKUX IPOIECCOB, PACTUTEILHOCTH M TOYB,
KOMIIOHEHTHBIMH, TEXHOJIOTUYECKUMU U JIp., — TO €CTh TEMHU llapamMeTpaMu, KOTOPbIC
OIICHUBAIOTCSL 110 JIAHHBIM KOCMHUYECKOM cbEéMKU. Kpome osTOro, JuUis KaxJIoro
napamerpa O30 MeTOJMKY €ero OLEHKH LeJlecoo0pasHo IPeJACTaBUTh B BHJIE
aJIropuTMa;

3. Crenenn oneHku jocroepuoctu odbuapyxenust O30 nosbIcHiIach Obl 3a cUeT
700aBIEHUs PE3YIILTATOB BU3YAIBLHOIO JICITH(PPUPOBAHUS KOCMUYECKUX W300paKeH i
¥ JIAaHHBIX HA3eMHBIX 00CIIe/I0BaHUA.

3aMeuanusi He CHMDKAIOT OOIIEH IEHHOCTH JIUCCepTaliMOHHONW padoThl, HOCHT

pCKOMCIIlla’l’CJ'Ilnl'Iblﬁ Xapaxkrep, MOoryr ObLITD YUYTCHBI IIpW TIOAI'OTOBKE JIOKIaja Ha



3alUTe JIMCCepTalii M IPU [IPOBEJICHUM JIAJILHEHIIINX MCCIC/OBAHUNA B JIAHHOM
HalPaBJICHUM.

Pabora BeIIIOJIHEHA aBTOPOM Ha BLICOKOM HAy4YHOM YPOBHE.

Jluccepranus Puxrepa A.A. siBisiercst HayqHO-KBaJIM(UKAIIMOHHOK paboToH, B
KOTOpO#  peliiena — HaydHasi — 3ajada  pa3spadOTKM — KOMITJICKCHOH — MCTOJIMKH
ABTOMATU3MPOBAHHOIO OOHAPYKCHUSI U OICHKHU 11apaMeTpoB OOBEKTOB 3aXOPOHCHHUSI
OTXOJIOB 110  JIAaHHBIM ~ KOCMHMYECKOM  cbhéMmkH. Jluccepranus — COOTBETCTBYCT
TpeboBanusiM, HpeIbsiBisieMbiM 1. 9 «llojoxenus O TOPSJIKE TPUCYIKICHUS YUCHDBIX
creneneity BAK Munucrepersa obpazosanust 1 Hayku Poccuiickoit dejiepanuu K
JIACCEpTallMsIM Ha COUCKAaHME y4YeHOW CTEIEHM KaH)[jlara TeXHUYCCKUX HayK I10
cuenmaipbioctn  25.00.34 —  «ADpOKOCMHYECKHE — MCCeJoBaHusS  3eMIIH,
gororpammerpusi», a ecc¢ aBrop Puxrep Amjpeil AJiekcanIpOBUY  3aCIyKUBACT
IIPUCYIKJICHUSI HCKOMOM CTCIICHH.

OT13bIB pacCCMOTPEH 1 0100peH Ha 3acejlanuu Haydno-rexauieckoro KoMINIeKea -
CTPYKTYPHOIO 110/1(pas/eICHus AKIIMOHEPHOT'O oOuecTna «Hayuno-
MCCIIe/IOBATEIILCKUI 1 1Ipou3BojicTBeHHbId 1entp «lIpupoja» 29 mapra 2018 r.
IIporokos Hayurno-rexnndeckoro kominiekca Ne 3-18 or 29 mapra 2018 r.

Jlupexrop HaydHO-TEXHUUYECKOIO KOMILIEKCa

AO «HWull nenrp «I Ipupopar, k...,

cTapuivil Hay4dHbIM COTPYJIHUK 110

criermasibroct 20.02.09 —Boennast reojie3us, s /

tororpadgusi, kaprorpadusi, pororornorpadus Edumon Cepreit Anaroiiesuy
V4

Yuenslil cexperaphb,

HayaJbHUK cexkropa HAy4YHO-TCXHUYECKON
uHdopmalinu
AO «HWul T nenrp «lIpupojia», K.1.1.
1o crenuansoctu 25.00.33 — Kaprorpadus bposko Ejena Anekceesna

ITouroswiit ajgpec opranusamuu: 111394, r. Mocksa, yir. [Tonumepnast, .10

AJtpec HICKTPOHHON 1oUTHl opranusanuu: prirodadol.ru

Tenedon opranuzanuu: +7(499)748-41-63 daxc: +7(495)301-42-85

AJipec oduiaibHoro caiira opranusanun B cetr «Murepuer»:hitp://www.priroda-center.ru




