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OT3bIB BEJYIIEW OPITAHU3AIUHU
Ha jucceprauuio Aaaponosa Bragumupa ['epmanoBuya Ha Temy:
«Maremaruueckue MOJIeJIM, METOIbl U METOJIMKM aBTOHOMHOM
doTorpamMmmeTprueckoit 00pabOTKH KOCMUYECKUX CKaHEPHBIX CHUMKOBY,
NpEeACTaBICHHYIO HA COMCKaHWe YUYEHOU CTENeHH JIOKTOpa TEXHUUECKUX HayK
no cneuranbHocTu 25.00.34 — AdpokocMHUYECKHUE UCCiIeIoBaHUs 3eMIIH,
dboTorpamMmmeTpusi (TEXHUUYECKHUE HAYKH )

AKTYaJIbHOCTb TEMbI

B cootBercTBUM ¢ DenepaibHON KOCMUYECKOM mporpammoit Poccuun oanHow
U3 3aJlad KOCMHYECKOM IIOJIMTUKM B HMHTEpEcax COUUAbHO-I3KOHOMHUYECKOTO
pa3sBUTHs M HALMOHAIBbHOM 0€30MacHOCTH Halllel CTpaHbl SIBIISIETCS oOecreueHue
IIOCTOSIHHOTO HabmoJieHust 3eMiiM 13 KocMoca. B HacTosiiiee Bpemsi B KOcMoce
(GyHKIMOHUpYeT opOuTaibHAsE TPYNIIMPOBKA W3 4-X KOCMHYECKHX AallapaToB
OITUKO-DJIEKTPOHHOTO ~ HAOJIIOZIGHUS  BBICOKOTo  paspemieHus. Ilnanupyercs
JajibHelllee HapallMBaHUE CYLIECTBYIOIEH TIpYNIUPOBKM U 3HAYHMTEIbHOE
yJIy4IlIEeHHE €€ OCHOBHBIX LeJIeBbIX Xapakrepuctuk. MudopmarmonHsie
IPOAYKTHI, IOJy4YaeMmble B Ipolecce 0O0pabOTKH JIaHHBIX ONTHKO-3JIEKTPOHHOM
CbEMKH, HaxOJAT CpelM I0jb30BaTellell KocMUuYecKod uHpopmaimu Bce Oolee

HIUPOKOE MPUMEHEHHUE U MO3BOJIAIOT peIIaTh 061HHpHI:II>i Kpyr 3ajia41 B MHTEpEcax



COLIMAJIbHO-D)KOHOMUYECKOTO  pa3BUTHsI M HAIMOHAJIbHOM  0€30MacHOCTH
Poccwuiickoii  ¢enepanuu. Bwmecre ¢ TeM, mnosnydeHue HHPOPMAIMOHHBIX
IPOAYKTOB, YJIOBJIETBOPSIONIUX BCEM 3arpocaM MOoTpeOuTenei, sBIsSETCS OYeHb
CJIO)KHBIM TEXHOJIOTMUECKUM TPOIECCOM U CONPSIKEHO C BBIIOJHEHUEM LIeJIOro
psifa KecTKMX TpeOOBaHMN Kak IO METOAOJOTHMM MPOBEICHHUS KOCMHUYECKOM
CbEMKH, TaK M 10 MOocienyomeid o0paboTke MoylydeHHbIX JaHHBIX. B Hacrosiiee
BpeMsi IOTpPeOUTEeNIM KOCMUYECKOW HH(OpPMAIMK TOCTOSHHO PpaCHIMpSIOT H
yrnyonstor TpeboBaHMs K KadectBy JgaHHbIX JI33, B T.4. K TOYHOCTH
¢dororpaMmeTpruueckoii 00pabOTKH ONTHKO-3JICKTPOHHBIX HW300pakeHU#, YTO
TpeOyeT MOCTOSHHOTO Pa3BUTHS U COBEPIICHCTBOBAHUS METOJIOJIOTHH 00pabOTKH
KOCMHUYECKMX CHMMKOB. B 3Toif cBsizu auccepramust AHapoHoBa Bramgumupa
['epmaHOBHMYA, TIOCBSILIEHHAsi  MCCJIEJOBAHUIO  BOMPOCOB,  CBSI3aHHBIX €
dororpammeTpuyeckoi  00pabOTKOM  KOCMHUYECKHX  ONTHKO-3JIEKTPOHHBIX
CHUMKOB, ¥ HallpaBJICHHAsl HA TOBBIIICHUE €€ TOYHOCTH B YCJIOBUSX OTCYTCTBHS
TOIOr€0JIe3UYECKOT0 M BHEIIHEr0 acTPOHABUTallUOHHOTO oOecreyeHus IyTeM
OPUMEHEHUs] MaTeMaTHMYecKuX Mmojenel QGopmupoBaHUs HM300pakeHHH W
BEPOSITHOCTHOTO yuéra MOTPENTHOCTeH U3MEpeHHUs napaMeTpos,
XapaKTepU3YIOIIUX 3TOT MPOIIECC, MPECTABNISIETCS OUeHb aKTyaTbHOM.

Hay4ynasi HoBH3Ha

B npencraBieHHOR JuccepTrallMOHHOM paboTe mpoBeleHbl TIyOOKHe U
0ObEeMHBIE HCCIIEZIOBAaHUSI B 00JIAaCTH MoJydyeHUs: U o0paboTku uH(BOpMAIUH,
MOJy4YaeMOW KOCMMYECKHMH CHCTEMaMM OITHKO-3JIEKTPOHHOTO HaOJIIOIEHNS.
OObexToM Hccie0BaHUs HAcTOSIIEH pabOThl SABJSIOTCS KOCMHUYECKHE OITHUKO-
DJIEKTPOHHbIE  CKaHUPYIOIIHE cucreMmbl. llpeamer  wuccnemoBanus —
MaTeMaTUYEeCKUe MOJIEIN TMOCTPOEHUS KOCMHYECKMX CKaHEPHBIX CHHUMKOB U
METOJIbl MX aBTOHOMHOW (oTOrpaMMeTpudeckoii o0paboTku 1o HHPOPMAIHH,
N0Jly4aeMOW OT OOPTOBBIX HW3MEPHUTENLHBIX CHUCTeM. TeoperHyeckas YacTh
IPEICTAaBIEHHON Ha COMCKaHME YYEHOW CTeneHW JUCCepTallM I0CBsIIeHa
000CHOBAaHMIO IyT€H COBEPIICHCTBOBAHHS METOJOB (HOTOrpaMMETPHUYECKOM
00paboTKM KOCMHYECKMX CHUMKOB, pa3paboTKe HOBBIX MAaTEMaTHYECKUX MOJIeNIeH

MOCTPOCHHUS CKaHEpHBIX U300paKeHUIH, METOJI0B aBTOHOMHOM



(GoTorpammerpudeckoii 00paboTKe MaTepHaloB CbhEMKHM 0e3 MCIIOJIb30BAHUS
OMOPHBIX TOYEK MECTHOCTH W JIDYTMX BHEIIHUX OPHUEHTUPOB HA OCHOBE
HU3MEPHUTETHLHOW HH(POPMAIIUH, TIOJy4aeMOM TOJIBKO OT OOPTOBBIX U3MEPUTENBHBIX
CUCTEM.

B 1esnoM, Marepuaibl JUCCEpTalldU cojep)kaT B cebe Lenblii psii HOBBIX
HAYYHBIX Pe3yJIbTaTOB, MOJYYEHHBIX aBTOPOM JIMYHO B Ipoliecce ero paboThl 1O
Pa3BUTHUIO TEOPETHUECKUX METOJIOB MOJyYyeHHUs, 00pabOTKM M aHajau3a ONTHUKO-
asiekTpoHHOM uH(popmarmu. K ux uuciay oTHOCSATCS:

1) Maremarnueckue MOJIENIM TOCTPOEHUSI KOCMHYECKHMX CKAaHEpPHBIX
CHUMKOB, OTJIMYAIOIIHEeCs KOMIUIEKCHBIM YY€TOM KOOpPJIMHATHO-BPEMEHHBIX,
reOMeTPUIECKUX, NPOCTPAaHCTBEHHO-YaCTOTHBIX u KMHEMaTH4YeCKUX
XapakTepuCTUK (GOpMHUpOBaHHUs, Jpeida U  yrJIOBOrOo JABUKEHMUS  CBSI3KU
npoektupyromnux jgydeid B OOCC Ha uHTEepBaje MaplIpyTHON ChEMKHU;

2) Meron ¥ METOAUKH TOCTpOEHUs 3amMelnaironux mojeneid OBO
KOCMHUYECKOI'0  CKAaHEPHOI'O  CHUMKA, OTIMYAIOLIMECS  YHUBEPCAIBHOCTBIO
CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3allui MOJIeJIed, aJlallTUBHOCTBIO K COCTaBY
MOJICJTUPYEMBIX MTapaMeTpOB, PKUMAM U PaKypcam ChEMKHU;

3) [Ilokazarenu kadyecTBa TNOCTPOEHUS 3aMewlalomux wmoxenern OBO
KOCMHYECKOI'0 CKaHepHOTO CHHMMKA, OTJIHMYalolMecsi YYETOM BIIMSHHUS OLIMOOK
napamMeTpoB 3aMelllalolMX Mojesied Ha TOYHOCTb aBTOHOMHOH TI'€ONpPHUBS3KU
CKaHEPHBIX CHUMKOB;

4) Meton M METOJIMKHM aBTOHOMHOW (oTorpammerpuyeckoil oOpaboTKu
pesysnbraroB JI/I3 B ycnoBusX HemTaTHOro (GyHKIMOHUPOBAHMS CITyTHHUKOBBIX
HaBUTAIIMOHHBIX CHUCTEM M 3BE3IAHBIX JATYMKOB, OTIMYAIOUIMECS YTOUYHEHHEM
napameTpoB 3amernialimx Mozaeneir 9BO kocMHUUecKOro ckaHepHOro CHUMKA I10
uH(pOopMaIH, MOJTy4aeMOi 0T OOPTOBBIX U3MEPUTETLHBIX CUCTEM;

5) Meroauka MocTpOEHHUs] MAKeTHBIX CHUMKOB MECTHOCTH, OTJIMYAOIIAsICs
JIOTIOJTHUTENIbHBIMM ~ BO3MOXHOCTSIMM ~ JUISI  aHaJlu3a M CHUHTE3a IPOIIECCOB
NOCTPOCHUS! KOCMMYECKMX CKaHEpPHbIX CHHUMKOB, CHHTE€3a TEXHOJIOTHH HUX
bororpammeTpruyeckoit 06paboTKK 1 pa3paboTKU TpeOOBaHUN K MEepPCHEeKTHBHBIM

ODCC /133, cucremam HaBurauuu u opuenranmu KA.
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Hay4nasi 3HAaYHMMOCTB IPEICTABICHHBIX pPE3YNILTATOB 3aKJIIOYAeTCs B
TEOPETHYECKOM 00OCHOBAHUM BO3MOXKHOCTH YTOYHEHHMS 1APAMETPOB CHEMKH Oe3
MCII0JIb30BAHUS OMOPHBIX TOYEK MECTHOCTU M JIPYTMX BHEIIHUX OPHEHTHPOB, YTO
NIO3BOJISIET  MOBBICHTH  TOYHOCTh ABTOHOMHOW T'EONPHUBA3KH KOCMHUYECKUX
CKaHEPHBIX CHUMKOB B YCJIOBUSIX HEIITATHOTO (DYHKIIMOHUPOBAHUS TIJI00AILHBIX
CITYTHUKOBBIX HaBUTAI[MOHHEIX CUCTEM.

JloCTOBEpPHOCTHL  TMOJYYEHHBIX  HAay4YHbIX  pPe3yJbTaTOB  JIOCTHUraeTCs
KOPPEKTHOM TMOCTAaHOBKOH NpOOJIEMbl, CTPOrOCTHIO  BBINOJHEHUS (PUHKO-
MaTeMaTHYE€CKOr0 aHajiu3a M UCIHOJIb3YEMBIX METOIOB MWCCIENOBAHUS U
MaTeMaTU4ecKoro amnmapara. Pe3ynbraTel MCClEOBaHHS — IOATBEPKAAIOTCS
(usnyeckuMM  Tpe/CTAaBICHUSAMH O MexaHusMe (OPMHPOBAHMSI  OITHKO-
DJICKTPOHHBIX  M300paKEHWH,  aHAM30M  OHKCIIEPUMEHTAJIBHBIX  JIJAHHBIX
COBPEMEHHBIX ~ KOCMHYECKHMX CHCT€M ONTHKO-3JIEKTPOHHOIO  HabIIOfeHMUS,
MaTepuallaMM JIDyTMX aBTOPOB, pe3yJbTaTaMU W BBIBOJAMHU MCCIIEIOBAHUIA,
NPOBOJMMBIX B HAalllel CTpaHe M 3a pyOexoM, ampoOarveil pes3ysbTaToB
MCCIIeZIOBaHUM Ha MEXIYHapOJHBIX U POCCUHCKMX KOH(MEPEHIMIX, a TaKKe B
nyOJIMKaIUsIX COMCKATE.

OCHOBHBIE NOJIOXKEHUS, MOJTyYeHHbIE ABTOPOM JMCCEPTALUA U BBHIHOCHMbIE
Ha 3allUTy, HEOJHOKPATHO JOKJIaIbIBAIMCh HAa HAyYHBIX KOH(DEpEHUMSIX U
JAOCTAaTOYHO IIOJIHO OITyOJIMKOBaHbI B HAYYHO-TEXHHUECKUX M3JAHMSX, B T.4. B
U3J1aHuAX pekoMeHnoBaHHbIX BAK.

IlpakTHyeckass 3HAYMMOCTH pe3yibTaToB paboThl  3aKIIOYaeTcs B
NpOTPAaMMHOM pean3aluu pa3paboTaHHBIX MoeNiel, METOIO0B M METOAMK M
BO3MOXXHOCTH WX WCIIOJIb30BaHUS KaK  HAy4YHO-METOJMYECKOM OCHOBBI IS
peIIenys 3a/1a4 B OpraHU3alisIX KOCMUYECKOM OTPACIM M B OTPACISIX HAPOJHOTO
X035IMCTBA, 3aHMMAKOIIMXCS co3/laHueM cucreM J[33 W MX sKcIulyararmeil mo
CJIEIyIOLUM HaIpaBJIeHUSIM:

— CO3JJaHW€ HOBBIX IIEPCHEKTUBHBIX CHCTEM BBICOKOJETAJIBHOU ChEMKH
3emiu;

— CO3/1aHUE U UCII0JIb30BaHHE HOBBIX IEPCIEKTUBHBIX CPEJCTB HA3EMHOM 00-

pabotku nanubx J133;



— pa3BUTHE TEOPETUYECKUX OCHOB CO3/IaHUs HOBBIX IIEPCIEKTUBHBIX CPEICTB
BBLICOKOTOYHO# (poTorpammeTprudeckoit o0opadbotku marepuanon J[33.

B umciie opranu3aiuii, B KOTOPbIX MOTJIM Obl HAMTH IPUMEHEHHUE Pe3yJIbTaThl
JTUCcCepTalMOHHOM paboThl AHapoHoBa B.I'., MOXHO Ha3Barbh, Ipexae BCETo,
AO «PKIl «ITPOI'PECC», AO «Kopnopauuss «BHUUOM», AO «HUMU TII»,
HIl OM3 AO «Poccuiickue KOCMHYECKHE CUCTEMbD», OTpPACIEBbIE LEHTPLI

Pocrunpomera, Muncenbxo3za, MUC u npyrue BejoMcTBa.
3amMeuyaHus MO JUCCEPTALHH

B kadecTBe OCHOBHOIO 3aMe4aHUsl MO NPEJICTaBICHHOW AMCCEePTAallMOHHOM
pabore HEOOXOAMMO OTMETHTh OTCYTCTBUE pe3yJIbTaTOB HKCIEPUMEHTAJIbHOM
MIPOBEPKU TOJIyYEHHBIX HAYUYHBIX pEe3yJbTaTOB C HMCIIOJIb30BAHUEM MaTepUasioB
ChEMKH, TOJYUYEHHBIX COBPEMEHHBIMU KOCMHYECKMMU CHCTEMaMu ONTHKO-
DJIEKTpOHHOTO HabmoneHus. Bepudukanus Mopeneil, MeTOJOB U METOJUK,
pa3pabOTaHHBIX B XOJ€ BBINOJHEHHUS JIUCCEPTALlMU, OCYILIECTBIISIaCh B IpoLecce
MaKeTHUPOBAaHUSI CKAaHEPHBIX ONTHKO-3JIEKTPOHHBIX CHUMKOB, B XOJE KOTOPOIO
BBITIOJIHSJIACh ~ OKCIIEpUMEHTaJbHasi  IpoBepka  KayecTBa  aBTOHOMHOM
dboTorpammeTpruueckoilt 00paboTKM CHUMKOB M UX IOCJIEAYIOUIEH ITeONPUBSI3KU.

Kpome Toro, yTBepkleHHEe O TOM, 4YTO pe3yJbTaThl JAMCCEPTALUOHHOU
pabotel npumensitorcss B HI OM3 AO «Poccuiickue KOCMUYECKHE CHCTEMBI»,
[I0Ka HE COOTBETCTBYET JACHCTBUTEIILHOCTH.

B 3T0i1 CcBSI3M NpaKkTUYECKOEe MCIOJIb30BaHUE Pe3yJIbTaTOB JUCCEPTAMOHHON
paboTbl mpu  pa3paboTKe MPOrpaMMHOIO  oOecreuyeHusi  BbICOKOTOYHOM
dororpamMmMmerpuueckoii  00pabOTKM  MarepuajloB  KOCMUYECKOW  ONTHUKO-
AJIEKTPOHHOM ChEMKH IpeJICTaBlIsieTcs 11eJ1eco00pa3HbIM MOCJIe COOTBETCTBYIOIIEH
anpoOalvyM ¢ HMCIOJIb30BAHUEM MaTepUaloB ChEMKH KOCMHUYECKHX alllaparoB
«Pecype-1» n «Kanonycy.

VYka3aHHble 3aMedaHus 10 paboTe HEe CHMXKAIOT €€ 3HAUMMOCTH U JIOJDKHBI
paccMaTpuBaTbCs CKOpee KaK pPEeKOMEHJAlUMW 10 IPOBEICHMIO JalbHEHIIX

HCCHGHOB&HHﬁ, IMPOBCICHHBIX B AUCCEPTALIUNA.



O6mast oueHka JuccepTAHOHHON padoThI

B  umemom  jawmccepramms  AnjgpoHoBa B, mpencraBnser  coboi
CaMOCTOSITEJIbHYIO 3aBEPIICHHYIO HayYHO-KBATH(PHUKALMOHHYIO paboTy, B KOTOPOH
Ha  OCHOBAaHWM  BBIMOJHEHHBIX  aBTOPOM  HCCIENOBaHUM  pa3pabOTaHbl
TEOpPETHYECKHE TIOJOXKEHHUS, COBOKYITHOCTh KOTOPBIX MOXHO KBaJIU(UIMPOBAThH
KaK pellieHne Hay4HOU mpoOJeMbl MOBBIMIEHUS TOYHOCTU (POTOrpPaMMETPUUECKOM
00pabOTKM KOCMHMYECKHMX CKaHEPHbIX CHHUMKOB B YCJIOBUSAX HEIITATHOTO
(GYHKUMOHUPOBAHMST  BHEIIHMX  HABUTAllMOHHBIX CUCTEM U OTCYTCTBHS
TOTOTe0/Ie3MUecKoi MH(pOpPMAIIMK O Ha3eMHBIX OPUEHTUpPAxX B pailoHe oObekTa
ChEMKH.

Jlucceprainusi coorBercTByeT TpeboBanusM 11. 9. [lonoxenus: o npucyxjaeHuu
y4€HBIX CTeNeHeH, a ee aBTop AHJApoHOB B.I". 3acinyxuBaeT Npucyx aeHus y4eHou
CTEeNeHUW JIOKTOpa TEXHMYEeCKMX Hayk 1o coendainbHoctd  25.00.34 -
AppokocMHUUecKHe ucciieoBaHus 3eMitd, (pororpaMMmeTpust (TEXHUUECKHE HAYKH ).

OT13bIB Ha Juccepralvio ¥ aBTopedepar oOCyXaEH U 0f00peH Ha 3acelaHuU
Hayunoro 1ieHTpa omnepatuBHoro Monutopunra 3emin AO  «Poccuiickue

KOCMHUYecKue cucteMbl», mpotokon Nel4/03 ot 29 mast 2017 .

Havansnuk Hayynoro nenrpa paKueeB
ONEPATUBHOTO MOHUTOPUHIA 3EMIIU /  Aunpapeit
AO «Poccuiickue KOCMMUYECKUE CUCTEMBI» HuxosaeBuu

Crapumii HayuHbIi coTpyiHUK HayuHoro

IIEHTpa ONEepaTUBHOIO MOHMTOPUHTA 3eMJIH KocTrok
AQO «Poccuiickne KOCMUYECKHE CUCTEMEBI EBrenmii
Kanauaar TexHuuecKux HayK AJekcanipoBuy

[HIndp 1 HaMMeHOBaHKE CIEIMAILHOCTH,
10 KOTOPO#i 3alUIeHa JUCCepTaIs:
05.13.14 — Cucrembl 06pabOTKH
uH(pOpMAaIUU U YIIpaBJICHHUSI

127490, Mockaga, yi1. JlekabpucTos,
BiiajieHue 51, crpoenue 25
Tenedon: 8(495)925-04-19

E-mail: ntsomz@ntsomz.ru

Caiir: www. ntsomz.ru



