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OT3bIB
HUUL (1. Kypck) ®I'VIT «18 HHUW» MO PO
Ha aBTOpedepar JuccepTaluuu
AHJIPOHOBA BJIAJIMMUPA TEPMAHOBHUYA
«MaremaTuyecKkre MOJENH, METO/Ibl 1 METOAUKN aBTOHOMHOM

GoTorpamMmeTprudecKoit 00pabOTKH KOCMUYECKMX CKaHEPHBIX CHUMKOBY,

IpeJICTaBIeHHOM Ha COUCKAHUE yUEHOH CTETIeHN

JOKTOpa TEXHUYECKUX HayK
o crenuaitbHocTd 25.00.34 — AspoKocMHUYecKHe HCClleI0BaHuA 3eMITH,
poTorpamMmeTpusi (TEXHUUECKUE HAYKH)

JuccepTranmonHas pabora AnzapoHoBa B.I'. mocssiieHa BaXHOH U
aKTyaJbHOM TMpoOJieMe — MCCIIeJOBAHUIO BOTPOCOB MOBBILICHUS TOYHOCTH
dororpamMmmeTprdeckoii 00pabOTKH KOCMHYECKHX CKAaHEpPHBIX CHUMKOB B
YCIIOBHSIX OFpaHMYEHME [0 Ka4ecTBYy (YHKIHMOHMPOBaHHsS OOPTOBBIX
ACTPOM3MEPUTENBHBIX ~ CHCTEM M OTCYTCTBUS ~ TONOTE€OAE3UYECKOM
MHQOPMAllMM O HA3eMHBIX OPUEHTHpaX B paiioHe CheMKH. 3Ha4MMOCTh
npoOjieMbl  TIOBBILIAETCSI B ClyYasx, CBSA3aHHbIX C  HELITATHBIM
(YHKIIHOHUPOBaHHEM BHELIHUX HABMIallMOHHBIX CHCTEM, YTO NPHUBOJMT K
CYIIECTBEHHOMY CHM)KEHMIO TOYHOCTH HaBUTallMd W OPUCHTAllUH
kocMmuuecknx anmnapatoB (KA) IMCTaHIMOHHOTO 30HIMPOBAHHS 3eMIH
(A33).

JlviccepTaHT KOPPEKTHO OOOCHOBAl HamlpaBleHHs W c(OpMHpOBal
OCHOBHBIE 3a/laud MCCJIEeNOBaHMs, MPU3BaHHbIE 00ECNEYHUTH TOCTHKCHHUE
eIy paboThl — NOBBINIEHHE TOYHOCTH aBTOHOMHOM (POTOrpaMMeTpHYECKONU
00pabOTKH KOCMHYECKHUX CKAHEPHBIX CHMMKOB, INOJYY€HHBIX B YCIOBHSX
HEIITAaTHOro (PYHKIIHOHUPOBAHMS BHEIIHMX CITyTHHUKOBBIX HAaBUTallHOHHBIX
CHCTEM M OTCYTCTBHS TOIOre01e3udeckoil nHGopMaLuy O paioHe ChbEMKH:

— TpoBeJeHHEe CHCTEMHOr0 aHaju3a COCTOSHUS — BOIPOCOB
doTorpamMmeTprueckoil 06pabOTKH KOCMHYECKHX CKaHEPHBIX M300paXKeHHH
110 GOPTOBBIM U3MEPEHUSIM,

= pa3paboTka KOMILIeKCa MaTeMaTUYeCKUX MoJenei,
o6ecreYrBaroIMuX MaTeMaTHIeCKOe OMMCcaHue IpolieccoB GOPMHUPOBAHHUS U



. pa3paboTka KOMILJIEKCca MaTeMaTU4YeCKUX MoJielel,
06eCIIeuMBAIOIINX MaTeMaTHYeCKOe OIMCaHHe MPOLEeccoB (POPMUPOBAHHUS U
BHEIIHET0 OPMEHTUPOBAHUS CBSI3KH TPOEKTUPYIOIMX JIydel A/ PeKUMOB
MapIIPYTHO#M ChEMKH € TPOrPaMMHBIM CKAHUPOBAHUEM JIMHUU BU3HPOBAHUS;

— pa3paboTKa METOJOB M METOAMKHU IIOCTPOEHHS M YTOUHCHHS
TapaMeTpoB 3aMeIAOIUX MOJIENeH 21eMEHTOB BHEIIHEI0 OPHEHTUPOBAHUS
(OBO) B pexrMax MapLIpyTHOH ChEMKH C IPOrPAMMHBIM CKaHMPOBaHMEM
JIMHWYW BU3UPOBAHUS;

— pa3paboTKa MPOTPaMMHOTO KOMILIEKCa M CHCTEMBI IOKasaresel
KadecTBa IIOCTPOEHMs 3amelnaronmx Mojeneid OBO, mposeneHue
WCCIeOBAaHUN BIMSHUS HaYalIbHBIX YCIIOBUM, BHOA TPACKTOPUH, paKypca U
pexrMa ChEMKH Ha TTapaMeTphl 3aMellaroII|X MOIENeH;

— pa3paboTKa METOUKU OCTPOCHMSI MAKETHBIX CHUMKOB MECTHOCTH
¥ OIleHKa KadecTBa (poTorpaMMeTprHIecKoit 00pabOTKH Ha MaKETHBIX JAHHBIX
B YCJIOBHUSX HEIITATHOTO (DYyHKIMOHMPOBAHWS BHEIIHUX HABMIalMOHHBIX
CHCTEM M OTCYTCTBHSI OTIOPHBIX TOYEK B pAHOHE CHEMKH.

B Marepuanax IHCCEPTALMOHHBIX MCCIIENOBAHUN TIPUBOAUTCA
KOMIUIEKCHAsl IIOCTAHOBKa IMpoOJieMbl W INPEIIOKEHBl HOBbIE IIyTH €€
peLIeHHs.

ABTOpPOM TIPOBEJIEHHBIX HCCIIEJIOBAHUK MOJyYeHbl CJICIYIOIIHUE
OCHOBHBIE PE3YJIbTAThI, 00NaIaole HayYHOH HOBU3HOM:

1. MareMaTH4ecKre MOJIEIU MOCTPOCHUS KOCMHYECKHUX CKAaHEPHBIX
CHHAMKOB, OTJINYAFOIIHECS KOMIUIEKCHBIM Y4ETOM KOOPJIHMHATHO-BPEMEHHBIX,
reOMETPUYECKUX,  IPOCTPAHCTBEHHO-YACTOTHBIX M KHHEMaTHYECKHX
XapaKTepUCTUK (HOpMHUpOBaHUs, Apedda M yrIoBOro [BUKCHHs CBA3KH
TPOEKTUPYIOIIUX JIydel B ONTHKO-3IEKTPOHHOM CKaHMPYIOLICH CcHCTeMe
(ODCC) Ha UHTepBalle MapIIPYTHOH CHEMKH.

2. MeToa ¥ METOIUKH IOCTPOEHHs 3amemraroumx mozened DBO
KOCMHYECKOI0 CKAaHEPHOTO CHUMKA, OTIMYAIOIIMECS YHUBEPCATbHOCTHLIO
CTPYKTYPHO-(YHKIHOHATBHON OpraHM3allik MOJeNiel, aJalTHBHOCTBIO K
COCTaBYy MOJIEIUPYEMBIX [TApaMeTPOB, PEKUMAaM M PAKypcaM ChEMKH.

3. Tlokazarenu KadecTBa MOCTPOEHHMs 3aMellarolmx mozened 9BO
KOCMMUYECKOTO CKAaHEPHOro CHHMMKA, OTIMYarolIrecs Yy4€TOM BIIUASHHUA
OmMOOK MapaMeTPOB 3aMEINAONIMX MOJeIedl Ha TOYHOCTh aBTOHOMHOH
TeONPUBSI3KHA CKaHEPHBIX CHUMKOB.

4. Meton W METOAUKM aBTOHOMHOH (OTOrpaMMeTpHUYECKOM
06paboTKK pe3yabTaToB [[33 B yCIOBHAX HEIITATHOTO ()YHKIHOHMPOBAHUA
CIlyTHUKOBBIX ~ HABUTAIIMOHHBIX  CHCTEM W 3BE3AHBIX  JIATYHMKOB,
OTJIMYArOIecss yTOUYHEHHEM MapaMeTpoB 3aMelnaromux monened IBO
KOCMHYECKOI0 CKAaHEPHOTO0 CHHUMKA B Pa3JIMYHBIX pPEKXUMax CHEMKH II0
UH(OPMALINH, TT0JTy4aeMOi OT OOPTOBBIX U3MEPUTEIIBHBIX CUCTEM.



5. Meronuka IIOCTPOEHHS MAaKETHBIX CHHMKOB MECTHOCTH,
OTJIMYAIOIIAsACS JOMOJHUTEILHBIMA BO3MOXKHOCTAMHU JUIS aHAJIN3a U CUHTE3a
IPOLIECCOB IOCTPOCHUS KOCMHUYECKMX CKaHEePHBIX CHHUMKOB, CHHTE3a
TEeXHONOTHH HX (OTOrpaMMETpUYECcKO 00paboTKH M pa3paboTKu
TpeboBanuii Kk mepcrmektBHEIM ODCC 133, cucTeMaM HaBUTallMk M
opuentauuu KA.

HaubGonee 3HAaYMMBIE HaydHble pe3ybTaThl IUCCEPTALlMOHHBIX
ccnenoBannii Anporosa B.I'. 3aKii04aroTcs B TEOPETHYECKOM 000CHOBAaHUH
BO3MOYKHOCTH yTOUHEHHs TapaMeTpOB ChEMKH 0€3 UCITOIb30BaHHs ONIOPHBIX
TOYEeK MECTHOCTH U JIPYTUX BHEITHUX OPUEHTUPOB, YTO MO3BOJISAET MOBLICHTH
TOYHOCTh ABTOHOMHOM (OTOrpaMMeTpUYecKod 0OpabOTKH KOCMHYECKHX
CKaHEpHBIX CHHMKOB B YCJIOBHSX HEIUTaTHOro (YHKIMOHHPOBAHHS
r7100aJbHBIX CITyTHUKOBBIX HaBUT'ALIMOHHBIX CUCTEM.

OCHOBHBIC TEOpPEeTHYeCKHe M MPAKTHYECKUE Pe3ysbTaThl paboTsI
peaqn30BaHbl ¥ UCTIONb30BAHBIL:

1. B Muno6puayku P® — B HUP «Opranuzanus MIpoLeccoB
paspaboTku, (OPMHUPOBaHHA M aKTyalu3aldH OPTOr€OKOAMPOBAHHBIX
JaHHBIX JHCTAHIMOHHOTO 30HAMPOBAHMS OOLIMPHBIX TEPPUTOPHIA B
UHTEepecax reonH(OPMaLIMOHHOTO obecnieyeHus COIMAJIBHO-
3KOHOMHYECKOT0 pa3BuTus peruorosy 1 B FO3I'Y — B yueOHOM mporiecce npu
MIOAFOTOBKE 0aKalaBpOB M MarucCTPOB IO AUCHMIUIMHE «/IMCTaHIMOHHOE
30HIMpOBaHME 3eMJIM W KOCMUYecKas (OTorpaMMeTpus» B paMKax
HanpapjieHus TOAroToBkU «MH(OOKOMMYHHMKAI[IOHHBIE TEXHOJIOTHH U
CHCTEMBI CBSI31»;

2. B Hay4HO-HCCIeI0BaTEIbCKUX OpraHM3aIUIX:

— B CIIMMPAH B HUMP Ha croeumalbHbBIe TEMBI, CBA3aHHBIX C
aBTOMaTH3aLuen TEXHOJIOTHUECKHUX [IPOLIECCOB 06paboTku
a’pOKOCMHUUECKON UH(DOPMAIIUH;

— B HII OM3 AO «Pocculickue KOCMHYECKHE CHUCTEMBD» B
IPOrpaMMHBIX ~KOMIUIEKCAX ULl OpraHM3allik MPOLECCOB  Ha3eMHOH
dhoTorpaMMeTprUecKol 06paboTKH KOCMUYECKUX CKAHEPHBIX H300paeHHH;

3. B opranuzamusx MO P®:

— B BOMCKOBO# yacTh 54023 — npu pa3zpaboTke TEXHUYECKHX 3a/laHi1
ga HUP u OKP mno o0oCHOBaHMIO OOJMKAa UM CO3[aHUIO CHUCTEM
ABTOMATH3MPOBAHHBIX KOMILIEKCOB 00pabOTKM WH(OPMALUH CIIeLHANbHOr0
Ha3HAUYEeHUS;

— B HMII[ Tomoreoje3n4eckoro ¥ HAaBUTAIlMOHHOIO OOeCTeueHUs
®I'BY «27 IHUM» MO P® — B cUCTEMHBIX HCCIIEIOBAHUAX, CBA3AHHBIX C
paspaboTKoil TpeGOBaHMH K MEPCIEKTUBHBIM CPEICTBAM KOCMUYECKOH
KapTorpapuueckoil ChbEMKH;

— 8 HUMI] (r. Kypek) ®I'VIT «18 ITHUW» MO P® — B nukinax HAP
1 OKP, CBSI3aHHBIX C MOJIEINPOBAHUEM CIIEIHATBHOM Te0NpPOCTPaHCTBEHHOM



uHGOPMAIMK ¥ Pa3pabOTKOW MPOrPaMMHBIX U allllapaTHBIX KOMIJIEKCOB €€
00paboOTKH.

MartepuaJbsl IHCCEPTALIMOHHBIX UCCIENOBAHUM IIUPOKO MIPEICTABICHBI
repe HAyYHOH OOIIeCTBEHHOCTHIO. OCHOBHBIE TIOJOKEHUS M PE3yIbTAThI
JMCCEPTALMOHHBIX MCCIIEI0BAHMIA OMyOIMKOBaHEl B 47 HaydHBIX padorax,
BKJIIOYas 25 craredl B M3JaHUAX, BXOAALIUX B IepedeHb PELEH3UPYEMbIX
POCCUMCKUX M 3apyOeKHBIX HAy4HBIX JKypHaJoB, pekoMeHayembix BAK,
JIOKJIAAbIBAIUCh HA YETBIPEX MEKAYHAPOAHbIX M IISATH BCEPOCCHMCKHUX
HAyYHO-TIPAaKTHUECKUX KOH(epeHUusx. IlosydyeHsl Tpu TmaTeHTa Ha
U300pETEeHHUS U MSITh CBUACTENHBCTB O PETUCTPALIMU JJIEKTPOHHOTO pecypca.

Martepuansl B aBTopedepare H3JI0KeHb! IOTUYHO U CTPOKHO. B TO ke
BpeMsi TI0 er0 COJEP KaHHUIO €CThb CIIeAyIOLIHe 3aMeYaHMs:

—  OTCYTICTBYIOT  pacueTbl 10  OXugaeMod  >(Q(EKTHBHOCTH
IpEeUIOKEHHBIX ~ PElIeHUH W WX CpaBHEHHE C  O(P(EKTHBHOCTHIO
CYILECTBYIOIIUX B CTPAHE aHAJIOIOB,;

— OTCYTCTBYIOT YHCJIEHHBblE 3HAQUeHHMs IIOKasaTeleld KadecTBa
TIOCTPOEHHMS 3aMEILAOIIMX MOJIENel IPK UCIIONB30BaHUHU TIOJIMHOMOB OoJee
TPEThEU CTEIEHH.

Mexny TeM, OTMeuYeHHble HEJOCTATKH He BIUSIOT Ha OOIIYIO
MIOJIOXKHTENIBHYIO OLIEHKY PaOOThI.

B 1ienom auccepranronHas paboTa BBIIOJIHEHA Ha aKTyaJlbHYIO TEMY,
o0razaet MpakTUYeCKOW 3HAUUMOCTBIO U HAy4YHOH HOBU3HOM.

[To wuroram o6cCyxaeHus aBTopedepaTa Ha 3acelaHMH 2 CEKIUH
Hayuno-texauyeckoro coera HAUIL] (r. Kypck) ®I'VII «18 IIHUM» MO
P® cpenaHo 3ak/il04eHHe, O TOM, UTO MPEACTaBICHHAs AUCCEpTallMOHHAs
pabota AnmponoBa B.I'. Ha Temy: «MaremaTtuyeckue MOIENH, METOIBI H
METOJMKHA aBTOHOMHOHW (OTOrpaMMETPHUUECKOH OOpabOTKH KOCMHUYECKHX
CKaHEPHBIX CHUMKOB» SIBJIETCS 3aBEPILICHHONW Hay4YHO-KBaIM()UKALMOHHOM
paboToi, BBIMIOJHEHHON Ha BBICOKOM Hay4HO-METOHOJOTHYECKOM YpPOBHE,
COOTBETCTBYET KPUTEPHSIM MyHKTa 9 «lloytoxkeHus 0 IPpUCYKICHUH YICHBIX
CTENIEHEW» M  COOTBETCTBYIOIIEMY  IIyHKTy  Iaclopra  Hay4YHOHU
CIELUAIBHOCTH.

Pe3ynbTaThl QUCCEpPTAIlMU COIEPKAT pellleHHe HaydHOW NpoOieMbl —
aBTOHOMHOM (hOTOrpaMMeTpUiecKoil 0OpabOTKH KOCMHMYECKHX CKaHEPHBIX
CHUMKOB TIPH HEMITATHOM (YHKIMOHHPOBAHUU INIOOANIBHBIX CILyTHHKOBBIX
HaBUTAIlIMOHHBIX CHUCTEM, OOPTOBBIX ACTPOHABUTALIMOHHBIX CHCTEM H IMPH
OTCYTCTBHHM  TOTIOr€OJIe3UUeCKO HHGpOpMalUMu O paioHe CBhEMKH,
COOTBETCTBYIOT  TpeOOBaHHUSAM,  MNPEAbABISEMBIM K  JTOKTOPCKUM
muccepranusiM, a e€ aBTop AHzaponoB B.I'. 3aciyxuBaer NpHUCYXKACHUS
YYEHOM CTETEHH MOKTOP TEXHHUYSCKHX HayK IO crelnuanbHocTH 25.00.34 —
A3pOKOCMUYECKHE HCCIeNoBaHus 3eMild, (OTOrpaMMeTpHsl (TeXHUYECKHE
HayKH).



OT3bIB 0OCYXIeH U onoOpeH Ha 3aceqaHumu 2 cekiun Hayuno-
texanueckoro coera (HTC) HUUL (r. Kypck) OI'VII «18 LITHHUH» MO PO
10 mast 2017 r. (ITpotoxon 2 cexuuu HTC Ne 4 ot 10 mas 2017 r.).

["maBHBIN HAYYHBIM COTPYAHUK
Hay4HO-MCCIIeI0BATEIBCKOTO
yIpaBjieHus, [.T.H., Ipogeccop Mo
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Benyiiuii HAy4HBINA COTPYTHHK
HAy4YHO-UCCIIEI0BATEIHECKOTO

yIpaBieHus], K.T.H. IO CIENHaTbHOCTH
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[TonHoe Ha3BaHUE OpraHU3alLUHN: Hay4Ho-1ccnenoBaTenbcKui
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