OT3bIB
o(pUIIHATBHOTO ONIOHEHTA
Ha muccepTaluio Puxrepa AHIpes AJlekcanpoBuya
«KoMIUTeKCHAsE METOMKA aBTOMATH3UPOBAHHOTO oOHapyKeHUs ¥ OLCHKH
apaMeTpoB OOBEKTOB 3aXOPOHCHHA OTXOJIOB 110 JIAHHBIM KOCMUIECKOH
CHEMKH»Y, TIPEJICTABIEHHON Ha CONCKAHNE yueHOM CTereH! KaHnaaTa
TeXHUUECKUX HayK IO CrielUaibHOCTH 25.00.34 «A>pOKOCMUYECKHNE
pccleoBaHus 3eMIIt, (hOTOrpaMMETPH»

AKTYaJbHOCTH TEMbI

B macrosiiiee Bpemsi MHPOBOC norpebienne MPUPOIHBIX PECYPCOB yKE
COM3MEPUMO C 3aIacamy MoJe3HbIX HcKomaeMbIX. Bmecte ¢ TeM U3 BCCI'O o0bema
CBIPHEBbIX MaTEpHUajloB, U3bIMACMBIX yeJI0BEYEeCTBOM Y MTPUPOJIbL, B NOJIC3HBIC U
061ecTBa IPOJYKTHI TpeBpaliacTes He Gosee 10%. Bee octanbHOE IEPEXOJUT B
3arpA3HSIONAE OKPYXKAIOULYIO CPEALY OTXO/bl. EJKEerofHo KaK/IbId TOPOJICKOM
JKUTENH TTPOU3BOJIUAT 200-500 kr otxoxos. llpomennenue ¢ ylajleHueM |
NUMKBUZAIME WX HENOIMyCTHMO, TaKk KaKk MOXCT TMIPUBECTH K CEPHE3HOMY
3arpsI3HEHKIO TOPOJIOB.

BMecTe ¢ TeM, B HACTOSIIEE BPeMsi OTCYTCTBYIOT I B He0CTaTOYHON
CcTeNeHH Pa3paboTaHbl METOJMKH 1 alITOPUTMBL nupoBoit 06pabOTKH, CBA3AHHbIC
¢ aBTOMATH3HPOBAHHOM OIEHKOH NapameTpoB 0OBEKTOB pa3MelleHust OTXO0M0B 1
X BJIMSIHUS HA OKPY’KAIOLIyIo Cpeiy TO JaHHbIM KOCMHUYECKMX W300paKeH M

Takum 06pa3oM, aKTyalbHOM sajaueil sBIseTcst pazpaboTka METOAMKH
ABTOMATU3MPOBAHHOrO ~ OOHApyKEHHs M OLUCHKH napameTpoB  O0BEKTOB
3aXOPOHEHUsI OTXOJI0B 110 JIAHHBIM KOCMUYECKON CHEMKH.

Penpe3eHTaTHBHOCTL ABTOPCKOrO marepuana. Jlucceprauus Puxrepa
Anzpest  AJlekcaH/IpoBrYa GasupyeTcst Ha  pesy/ibTarax  BBINOJIHEHHBIX
HKCIIEPUMEHTAIBHBIX JHCCIeIOBAHMH 110 JIAHHBIM COBMECTHOTO HCIIOJIb30BAHAA
BPEMEHHBIX ~ Cepui  KOCMHHYECKHX CHUMKOB  HHM3KOIO M BBICOKOIO
[IPOCTPAHCTBEHHOTO PA3PEIICHHs, a TaloKe BU3yaJ[bHOTO JIETEKTUPOBAHUS. C
[eJIBIO TTOJIydeHHsl KaueCTBEHHOIO M300pakeHust T O0HAPYKEHHs U BBIICIICHIS
CBAJIOK M MX KOMIIOHEHTOB aBTOPOM ObliIa pazpaboTaHa METO/HKA, TIO3BOIAIOMIAA
[0 JAHHBIM  ABTOMATH3UPOBAHHOM npdpoBoil  00pabOTKH  KOCMHYECKHX
1300 paKeHnH TPOBOAUTE KOMIIIIEKCHOE pemdpupoBaHre OOBEKTOB PasMEIICHUA
oTX0/10B. KpoMme Toro, uM Ob1I0 BIIEPBBIC MPOBEACHO KOMILJIEKCHPOBaHKE METOJI0B
nudposoit 00paboTKH M300paKeHUH JUlsl pereHust 3a1ad ABTOMATHU3UPOBAHHOIO
JIeTeKTUPOBaHMUSI, OLICHKH I1apamMeTpoB oGbexToB 3axoponenus orxonos (030) u
OLCHKK WX BIWSAHHS Ha [PUPOIHYIO  Cpely MO JAQHHBIM ~ KOCMHUYCCKUX
u3obpakenuii ¥ pa3paboTaHbl  CHCHHAJILHBIC MHIEKChl  MOJCTHIAIOMIEH



[TOBEPXHOCTH — WHJICKCHI peaKiin pacTHTENbHOCTH (PP), B OCHOBE KOTOPBIX
JleKUT OlEHKA PeaKinu PacTUTEIbHOCTH Ha yCJIOBUs oKpyIKatolien Cpesibl 1 ed
H3MeHeHre BO BpPEMEHHU, pacCUUTHIBACMBIX 110 JAHHBIM [EPPOBOH 00paboTKH
KOCMUYECKHX N300paKEHUH.

Cremenb 00OCHOBAHHOCTH  HAYYHBIX noJI0JKeHHil, BbIBOAOB M
pexoMenJauuii onpeaeIeTes CJIeIyIOLIUM.

ABTOp B JIOCTATOUHOM ~ CTENeHM  M3YHI W [poaHaIM3UpOBall
CyLIeCTBYIOLIHE MCTOMUKH MOHUTOpUHTa OOBEKTOB pasMelIeHust OTXON0B U
paccMOTpell  TeOpEeTHIeCKIe aCrieKTsl  KOCMHYECKOro — MOHWTOPHHIA TSI
BU3yaJILHOTO H aBTOMATU3UPOBAHHOI'O e prpOBAHUSI 030.

Ha OCHOBAHMM BBIITOJHEHHOIO aHAIIM3a METO0B Ha3eMHOr0 MOHHTOPHHIA
6pUT BBIABIEH psii IpodiieM, KOTOPBIC [IpAKTHIECKH He peraioTes METO/IaAMH
JMCTAHIMOHHOTO ~ MOHMTOPUHTE, K KOTOpHIM ~ OTHOCHTCS, B YaCTHOCTH,
BO3MOYKHOCTE TJyOOKOI0 XMMHIECKOTO qHaJIi3a Ha MecTe IOJUIOHOB TBEPABIX
KOMMYHAJIBHBIX OTXOJO0B, 3HATUTEILHO Gostee TOUHAs OLIEHKA MECTOIOJIOKCHUS !
TapamMeTpoB CBAJIOK.

Ha ocHOBaHMM CpaBHCHUA METOJOB KOHTAKTHOTO W JMCTAHIMOHHOI'O
MOHHUTOPUHIA aBTOPOM ObUT BBISIBIEH PAl 0ocobeHHOCTEN U MPEeUMYyIICCTB
[IOCHEIHNX, K KOTOPBIM OTHOCATCH, B qACTHOCTH: 3HAYUTENHHOE COKpallCHUC
3aTpaT BPEMEHU M (UHAHCOBBIX CPEICTB; «hdext MacIITaday, TO3BOJIAIOIIHHT
TIPOBOAUTH KOHTPOJIB 3aMycOpUBaHUs OJHOBPEMCEHHO Ha GOJBIINX TEPPUTOPHUAX,
BO3MOYKHOCTD J€TATBHO, IOMUKCEILHO B ABTOMATU3MPOBAHHOM PEKUME BBIICIIATE
YJACTKH MOBEPXHOCTH 3EMIIA € 3a7@HHBIMU ITPU3HAKAMH.

[IpakTHyecKas — peaau3alus. ABTOpPOM  BBIIOJIHCHA npaKTayecKas
peanusarys pa3paboTaHHON UM MCTOMMKY, KOTOpas MOXeT OBITh MOAKIIOUEH K
cpcTeMe  HKOJIOTMYECKOro  MOHMTOPHHTA - AUl empupoBanus  00BEKTOB
3aXOpOHEHMsI OTXOJIOB Ha TepPUTOPUH Poccuiickorn Penepain. B 4acTHOCTH,
peajibHble  [1APAMETPBI MyCOpHBIX ~TIOJIATOHOB, KOTOPBIC OIIEHUBAIOTCS IO
METOJIHKe, MOTYT OTIM4YaThes OT yCTAHOBIICHHBIX HOPMATHBHO-TIPABOBBIMU 1
TexHUUeCKUMY JOKyMeHTaMu. B 3aBUCHMOCTH OT CTeIeHy HeraTUBHOTO BIIMSHUA
[OJTMTOHOB Ha TIPUPOAHYIO CPEaLy orIpejieNsieTcs  OIePENHOCTR JIMKBUIALIAN
CYIIECTBYIOIIUX TIOJIUTOHOB B JTAaHHOM pEruoHe.

Pe3ybTaThl KCCI1e10BaHMs TPAMEHAMDL B IIPUPOIOOXPAHHBIX BEAOMCTBAX 1
OpraHM3alsAX JUls PELICHHs 3a/at BLISIBICHUS HECAHKIIMOHUPOBAHHBIX CBAJIOK,
KOHTpPOJIsI NPABHJIBHOCTH SKCIUTyaTaly IOJMIOHOB TBEPABIX OBITOBBIX 1
IIPOMBILIIEHHBIX OTXO/OB.

JIpuHbli BKJIAJ aBTOpa COCTOUT B €TO HErocpe/ICTBEHHOM yJacTHh Ha
BeexX HTAraxX TEOPETUIECKUX 1 OKCIEPUMCHTAIILHBIX HCcCie0BaHui, B IOy ICHUN
MCXOMHBIX JIAHHBIX M HX 0GpaboTKe, B MOArOTOBKE OCHOBHDBIX yOIUKAMi 110
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BBIMOJHEHHOMN paboTe, B pa3paboTKe MporpamMmm ABTOMATU3MPOBAHHOM 00PaOOTKY
JIAHHBIX KOCMHMYECKOIro H [10/ICITy THUKOBOIO MOHHWTOPHHIA, B JMYHOM Y4acTHU B
ampobaluy, — BHEJpEHHH 1 [IPaKTUIECKOM  TIPUMCHCHHMH pe3yIbTaToB
{icCIIeI0BaHU M.

J[0CTOBEPHOCTDL  Pe3yJIbTATOB MeTOoJ[a TTOTBEPXKIAETCsl  TIPOBEACHUCM
obxona obmactd  HabsIojeHMS M BLISBICHMEM CBAJOK B MeECTax MX
JeTeKTHpOBaHusl [0 KOCMUHECKUM yzo0paxenmsiv.  1lo  pesylbTaTaM
MHOFOUHCIEHHBIX HAOIIOIEHHH MOBEPXHOCTH 3eMJIH, COIOCTABJIEHMs IMAaHHBIX C
HA3eMHBIMU HAOMIOJICHHSIMY OIpe/ielieHa TeKCTypd, xapakTepHas I obsactei
3aMyCOPHBAHMSA OTKPBITOTO THIIA (He SKpaHUPOBAHHBIX CBEPXY cJIoEM BOJIBI,
[OYBbI, PACTHTEIBHOCTH, CHEIY, TeXHOIOTHUECKHX SJIeMEHTOB). JI0CTOBEPHOCTH
pe3yNbTaToOB METOJa BBITCKACT 43 OOIIEM3BECTHBIX METO/IOB KOCMHYECKOTo
MOHUTOPUHTA U  HCIOJIb30BaHM MHIEKCOB MOACTHJIAIOMEH —IOBEPXHOCTH,
MMEIOIIMX OIpeeNeHHbINA u3MUecKuil CMBICI, B HaCTHOCTH, HOPMAJIN30BaHHBIH
BereTalFOHHBIA MHJEKC, MHIEKC OCOIOHCHHOCTH, TeMmreparypa MOBEpXHOCTH U
Jpyrue, a TaKKe TMOATBePIICHI [1OJTy4E€HHBIX PEe3YJIbTaToB orepaTUBHOM
OLIEHKON COCTOSTHUS OKpy Karolel cpe/ibl o doTorpadusmM MECTHOCTH.

OuenKa HOBH3HbI H JIOCTOBEPHOCTH

BhimonHeHHas —pabora  CONEPXKHT — COBOKYINHOCTH HOBBIX  HAy4YHBIX
pe3ynbTaToB U MIOJIOYKEHUH.

K HOBBIM HAydHBIM pe3ylbTaTaMm, MOy eHHbIM coucKaTeseM, BhIHOCUMBIM
UM Ha 3aIUTy, OTHOCITCS:

— METOJHKA ABTOMATH3MPOBAHHOIO JICTEKTUPOBAHUA 030, ocHOBaHHAasl Ha
COBMEILEHUM METOJa KOHTPOJIHPYEMON knaccuduKanuy, pasjaenéHHas Ha TpH
[ocieoBaTeIbHBIe  CTalIUd  ACTEKTHpOBAHMA = obHapyxeHue OOBEKTOB,
BBIZIEJIeHIE 0OBEKTOB, BBIICIECHNUS KIIACCOB [IOBEPXHOCTH;

_ MeTOnMKa OLGHKHM IapaMeTpoB O30 u WX W3MEHeHHs BO BpCMCHH,
OCHOBaHHAsI Ha W3BECTHBIX METOJMAX nrdpoBoit  00pabOTKK U300paKEeHUH |
JIMCTAHIMOHHOIO  30HAMPOBAHKA et M3 Kocmoca (/133), MO3BOJSIONIAA
pACCYUTHIBATL TEMIEPaTypy [TOBEPXHOCTH, IIJIOLIA/Lb, 00BEM U Jp. HapameTpbl
CBAJIOK B ABTOMATU3UPOBAHHOM PEIKUME;

_ METOJMKA OLCHKU BIMSHHS CBAJOK Ha HPUPOIHYIO cpejLy, OCHOBaHHAs Ha
scmonp3oBanky  paspadoranHpix VPP Ha  pasiAiHBIC (haxTOphI OKpYIKAIOIIEH
cpe/ibl, PaCCYUTHIBACMBIX B ABTOMATU3MPOBAHHOM PEXKUME.

OCHOBHBIE pe3yJbTaThl JAuccepTalnu onyGnukoBaHel B 19 IMeYATHBIX
paboTax, B TOM 4YHUCIIC 15 paborax U3 CIMCKa U3MIaHNl, PEKOMEHIOBAHHBIX BAK,
SCOPUS u WOS. Omn ofcyxganuch Ha BOCHMH HayYHO-TEXHIIECKUX
KOH(pEPEHMSIX CTy ICHTOB, aCIUPAHTOB 1 MOJIOJIBIX YUEHBIX.



Ot/ieNbHBIE TIONOXKEHHST ¥ Pe3ysIbTaTbl JHccepTalmOHHBIX FcCIeI0BaHUM
GRIIM  MCIIOJB30BaHpl B IIITH HAy4dHO-KCCIIEI0BATENIbCKUX 1 OITBITHO-
KOHCTPYKTOPCKHX —paboTax B demepanbHOM  IOCYapCTBEHHOM 010 KETHOM
Hay4YHOM yUpexKIeHIN ((HaquO-I/ICCIIGJIOBaTeHBCKI/Iﬁ UHCTUTYT
a’POKOCMHUIECKOTO MOHUTOPHHTA «ADPOKOCMOC». Pe3ynpTaThl
JcCcepTallMOHHBIX dccleqoBanuil  Take ObUIH TPUMCHCHBL B IIKOJIBHBIX
[IPOEKTHBIX padoTax B 06111e00pa30BaTeIbHBIX YIPEKACHIIX T MOCKBBI, PabOTHI
[PUHUMAIHA y4acTHe B pasjMaHbIX LIKOJMBHBIX KOH(EPEHIMAX, OJMMIIMALaxX 1
KOHKypCax.

Pe3sysbTarhl BBINOIHEHHBIX aBTOPOM HcclieloBaHuil ObUIM  JIOTIOXKCHBI B
MUHUACTEPCTBE DKOJOIMH U TIPUPOIOTIOIb30BAHMSI MockoBckoil obmact (MapT
2016 r.), B KOTOPOM OTMETHIIA aKTyalbHOCTE 1 BaYKHOCTH MpejyiaracMoi paboThL.

JamMeuaHusi M0 AHCCEPTANHOHHOM paGoTe B 1eJIOM

|.K  mpoaHalM3MpOBaHHBIM  aBTOPOM JIBYyM  Pa3HOBPEMEHHBIM
XapaKTePUCTUKAM ~ KOCMHYCCKHMX CHUMKOB  PEKOMCHAYETCs n00aBUThH
pa3HOMacIITabHbIe XapaKTePUCTHKH JUTSL M3ydeHHUs JHAMUKH 5KOJIOTUIECKOM
CHUTYyalliy B paiOHE MCCIIeIOBAHUM.

2. s Oonee BBICOKOM perpe3eHTaTHBHOCTH BBIITOJIHEHHBIX
HKCIIEPUMEHTATBHBIX picCIIeloBAHII aBTOPY PEKOMEHIyeTCA HE OrpaHUYMBATHCH
TeppuTOpHel BOIA3HU MOCKOBCKOM arjiioMepanui, HO ¥ BKIIOIHTH corpeneabHbIe
TEpPUTOPHUH.

OrMeueHHble HEJIOCTATKN CHIDKAIOT KadeCTBO jcclielOBaHui, HO OHU HE
BIIHSIOT Ha [JIABHBIE TEOPETHUECKNE U MPAKTUICCKIC pe3yJpTaThl AUCCEepTALHH.

3akJioueHne

JluccepTalys SBISIeTCA 3aKOHICHHBIM HAy9HO-UCCIEI0BATENIBCKIM TPY/IOM,
BEITIOJIHEHHBIM aBTOPOM CaMOCTOSITENIbHO Ha BBICOKOM Hay4HOM ypoBHE. B pabore
[IpUBEJICHBI PE3yJIbTAThl BHITOTHEHHbIX ABTOPOM HCCIIEI0BAHAH 1 pa3paboTaHHbIX
UM METOJIMK:

_ QBTOMATH3MPOBAHHOIO  JCTCKTUPOBAHUA 030, ocHoBaHHas Ha
COBMELLCHIH METOJId KOHTPOJIMPYEeMOH gnaccuuKaly, pasjencHHas Ha TpH
[10CTIeIOBATEIbHBIE  CTAMK  AETEKTHUPOBAHMI = obHapyxeHne OOBEKTOB,
BbIJeJIeHre 00bEKTOB, BbIICIEHNC KI1aCcCOB [IOBEPXHOCTH;

— onenxu mapamerpos O30 u uX N3MCHEHUS BO BpeMEHH, OCHOBaHHAsS Ha
M3BECTHBIX METOZaxX IU(ppoBoi 06paboTKH n306paxkennit u JI33, mo3BOIIOMIAs
paccUMTHIBAThH TEMIIEpaTypy IOBEPXHOCTH, roniaab, 00BEM M Jp. HapameTphl
CBAJIOK B ABTOMATHU3UPOBAHHOM PEHKUME,

_ OUEHKH BIMSHMS CBQlOK Ha IPUPOIHYIO  CPEAY, OCHOBaHHas Ha
pcronp3opanuy  paspaborannbix VPP Ha pasidaHbIC daxTopsl OKpYIXKarouIen
cpejibl, PACCUNTHIBACMBIX B ABTOMATU3UPOBAHHOM PEKHUME.



[TosrydeHHbIe aBTOPOM pe3yJIbTATHI JIOCTOBEPHbI, BHIBOJBI M 3aKIIOHUCHI
000CHOBAHBL.

PaGota 0asupyercss Ha JIOCTaTO4MHOM gucjge MCXOAHBIX  JIAHHBIX,
ONIyUYeHHBIX B pe3yJIbTaTe BLIIONHEHHBIX HCCISTOBAHUM.

Takum 00OpasoM, TOCTaBlCHHAs  HCIb JIMCCEPTALOHHOM paboThl
JIOCTHTHYTA, a IPeyCMOTPCHHbIE €O 3aaun peain30BaHbL.

Ona HamucaHa JOXOAYMBO, IPamoOTHO H aKKypaTHO O(OpMIIEHA. ITo
OTJIeNIBHBIM [JIaBaM U paboTe B LEIOM crieNlaHbl YeTKKUE BBIBOJIBL.

Aptopedepar COOTBETCTBYET OCHOBHOMY ~COZIEPYKaHMIO  JUCCEPTALHH.
JluccepTalilnOHHAas pabora OTBEYACT rpeGoBanusm  [Iom0XKeHNIS [PUCYKICHUA
yUyeHbIX CTerneHed, a ee aBTop Puxtep Amipeidl AjeKcaHApOBUT 3aCJIy)KMBACT
[IPUCYIK/ICHHS yUCHOH CTENCHH KaHIM1aTa TeXHUICCKUX HayK II0 CIIeIIUAIbHOCTH
25.00.34 «A’POKOCMUYECKHE HCCIICIOBAHN 3emiu, (OTOrPaMMETPHUD).

O¢uianbHbII ONIIOHCHT,

Bemyuuit Hay4HbIH COTPYAHUK
n1abopaTopruy HKOJIOrHIECKOro
COTIPOBOMKJIEHHUST 1 SKCTICPTU3BI IIPOEKTOB

IlenTpa HKOJIOTHUECKOM 0e30IacHOCTH,
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5Heprod(GpeKTUBHOCTH U OXPaHbL TPY/a
000 «l'aznpom BHUUT'A3», K.T.H., JOLUEHT Harmonos Ouner boprucoBru4

142717, MockoBckast 0011, JleHUHCKUN
paiion, mocénox Pa3puirka, rp-1
I[IpoeKTHpyeMbIH N5537, 1. Bragenune 15
Ten.: +7 (916) 875-53-14
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