OT3bIB

Ha aBTOpedepaT quccepTalun
AHJIPOHOBA BJIAIMUMHWPA TEPMAHOBHNYA
«MareMaTH4eCcKHe MOZENH, METObl 1 METOAUKH aBTOHOMHOM (hOTOrpaMMeTpUIECKO
00pabOTKH KOCMHYECKUX CKAaHEPHBIX CHUMKOB),
IIpeICTaBIICHHON Ha COMCKaHUe YUYEHOH CTEeleHH JOKTOpa TEXHUYECKUX HayK
no cnenuanbHocTy 25.00.34 — AspokocMudeckue UcCciieJoBaHus 3eMIIH,
¢dboTorpamMmeTpus (TEXHHYECKHUE HAYKH)

JuccepranionHas pabota AHnpoHOBa Bnagumupa ['epmanoBHua
«MaremaTH4ecKue MOJAENTH, METOJbl U METOANKHA aBTOHOMHOU (hOTOrpaMMeTpHIecKOn
00pabOTKM KOCMHYECKMX CKaHEepHBIX CHHUMKOB» Ha COHCKaHHE YYEHOH CTelneHU
JOKTOpa TEXHUYECKHX HAyK IOCBSIIEHA PELICHUI0 aKmyalbHOU HAYYHOU npobiembi,
umerowel 8axiCcHoe X03ANUCMmeeHHoe 3HaveHue IS Ipolecca COo3qaHus U OOHOBJICHHS
TOTOrpauecKuX U HMHBIX KapT, a UIMEHHO — HOBblUleHUe MOYHOCMU A8MOHOMHOU
gpomoezpammempuueckol 00pabomKu  KOCMUYECKUX CKAHEPHbIX CHUMKO8 TIpU
HEITAaTHOM (GyHKIMOHUPOBAaHUH ITTOOANBHBIX CIIyTHHKOBBIX HABHTALIMOHHBIX CHCTEM,
OOpPTOBBIX aCTPOHABUTAIMOHHBIX CHUCTEM M IMpPH OTCYTCTBHUHM TOINOIreo/e3uuecKon
uH(pOpMaIUU O paliOHE CHEMKH.

Iear  paboTBl  COCTOMT B  TMOBBIIIEHMM  TOYHOCTM  aBTOHOMHOM
(doTorpaMmeTprYecKoi 00paboTKH KOCMHUYECKHX CKaHEPHBIX CHUMKOB, MOJYyUYEHHBIX B
YCJIOBUSIX HEIITATHOTO (YHKIMOHHUPOBAHMUS BHEIIHUX CITyTHUKOBBIX HaBUTAI[MOHHBIX
CHCTEM H IIPH OTCYTCTBHH TOIOTE€OAE3MUECKON HHPOPMALIMK O paliOHE CHEMKH.

Jisi  TOCTMDKeHHS TOCTaBJIEHHOM L€ COUCKAaTelleM BBINOJHEHO peLIeHHUe
CIIeAYIOLIMX 3aJa4:

1) mpoBeneH aHaMHU3 COCTOSIHHS BOIPOCOB (pOTOrpaMMeTpHUuecKoil oOpaboTku
KOCMHYECKHX CKaHEPHBIX H300paKeHHU 110 OOPTOBBIM U3MEPEHUSIM;

2) pa3paboTaH KOMIUIEKC MaTeMaTH4YecKuX Mojeneld, obecnedrBarouX
MaTeMaTHYeCKOe OIMHMCAaHHe IMpoueccoB (GOPMHUPOBAHUS W BHEIIHEr0 OpUEHTHPOBAHMUS
CBSA3KH IMPOEKTHUPYIOIIUX Jy4del IUI PeXKHMMOB MapIIPyTHOH ChEMKH C IPOrpaMMHBIM

CKaHWPOBAaHUEM JIMHUH BU3UPOBAHUSA,



3) pa3paboTaHbl METOAbl U METOOMKH IOCTPOEHUS W YTOYHEHHs IapaMETpPOB
3aMmernaomux moaenen OBO B pexnMax MapHIpyTHOH CBEMKH C NPOrpaMMHBIM
CKaHHpPOBaHHEM JINHUH BU3HPOBAHUS;

4) pazpaboTaH MPOTrpaMMHBIA KOMIUIEKC M CHCTEMa II0Ka3aTejledl KauecTBa
IOCTPOEHHA 3aMemmarommx Mozened OBO M mpoBeleHO HCCIENOBAaHHSA BIHAHHS
HayaJbHBIX yCJIOBHMH, BHJA TPAaeKTOPMHM, paKypca M peXuMa ChEMKH Ha INapaMeTphl
3aMeIlalolX MOJIeNe;

5) paspaGoTaHbl METONVKH IOCTPOEHUS! MAaKETHBIX CHMMKOB MECTHOCTH H
BBIITOJIHEHA OllEHKA KauecTBa (hoTOrpaMMeTpUiecKoi 00pabOTKH Ha MAKETHBIX JaHHBIX
B YCIIOBHSAX HEIITATHOrO (YHKIMOHMPOBAHUS BHEIUHUX HABUTALIMOHHBEIX CHCTEM H
OTCYTCTBHS OITOPHBIX TOYEK B paliOHE CHEMKH.

K OCHOBHBLIM pe3yJibTaTaM, IIOJyYeHHBIM AaBTOPOM JIMYHO U HMEIOIIUM
HAYYHYI0 HOBH3HY, MOXHO OTHECTH CJIEIYIOIIHUE:

- KOMNJIeKCHb1 yuém KOOPIMHATHO-BPEMEHHBIX, reoMeTpUYecKux,
IIPOCTPAHCTBEHHO-YAaCTOTHBIX W KHHEMAaTHYECKMX XapaKTepHCTHK (OpMHpPOBaHHUS,
npeiida U yrioBOro IBIKESHHS CBSI3KH MPOEKTUPYIOUIMX JTy4Yel, YTO 00ECTIEUHIIO Hogoe
Kayecmeo MaTeMaTHYECKOTO MOIETUpPOBAHMS IPOLECCOB ITOCTPOEHUS KOCMHYECKHX
CKaHEPHBIX H300pa)kKeHH B pa3IMYHBIX PEKUMAX ONTUKO-JIEKTPOHHON CHEMKH,

- yCmaHoeneHue He U36eCMHbIX paHee 3aKOHOMEPHOCTEH BIHAHHA DPEXHUMOB
KOCMHYECKON CKaHEpPHOW CHEMKHM Ha BEJIMYHMHY OMIMOOK aNIpOKCHMAalUK 3JEMEHTOB
BHEIIHEr0 OPHEHTHPOBAHHA CKAaHEPHOTO CHUMKA U pa3paboTKa HOBbIX Memooux
IIOCTPOEHHS 3aMEIIaloNUX HX MOAeNeH, aJanTHBHBIX K COCTaBy MOJEIUPYEMBIX
rapaMeTpOB, PeKUMaM U paKypcaM ChEMKHU,;

- pazeumue meopemuiecKux u HayuHo-MemoduquKux OCHO8 OIIpCACIICHHUA
3JIEMEHTOB BHEIIHETO OPUEHTHPOBAHUS KOCMUYECKUX CKaHEPHBIX CHUMKOB B YCJIOBUAX
HEIITAaTHOro (yHKIMOHUPOBAHUS INIOOATBHBIX CIIyTHHKOBBIX HABUTallMOHHBIX CHUCTEM,
OOpPTOBBIX  ACTPOHABUTAI[MOHHBIX CHCTEM M  OTCYTCTBHS  TOIOI€0Je3MYECKOn
uHpopMalMl O paioHe CBEMKH B 4YacTH pa3pabOTKH HOEbIX MAmMemMamuiecKux
moleneti, memodo8 u memooux ABTOHOMHO# (oTorpamMmerpuyeckoi 0o6paboTKu

KOCMHYECKHX CKaHEPHBIX CHUMKOB IO OOPTOBO# H3MepUTETIHHON HHOOPMAIIWH;



- cogepuieHcmBo8aHue MemooOuk TIOCTPOEHMs MAaKETHBIX CKaHEPHBIX CHHMKOB
MECTHOCTH M OIIEHKHM KayecTBa KOCMHYECKOW ONTHUKO-3JIEKTPOHHOW CBEMKH, YTO
gnepevie O0ECIEUUNIoO cmpozuii y4ém W HO80e Kauecmeo aHalu3a HE TOJBKO
KOOPAMHATHO-BPEMEHHBIX U T€OMETPUYECKHX, HO U IPOCTPAHCTBEHHO-YACTOTHHIX H
KMHEMAaTHYECKUX XapaKTEPUCTHK (HDOPMUPOBAHUSI CKAaHEPHBIX CHUMKOB 6 pa31UYHbIX
pesicumax MapUIPYTHOH CBEMKH, a TaKXe CYWecmeeHHO pacuupuno 001acThb
UCIIOJIE30BaHUS MAKETHBIX CHUMKOB B Ka4eCTBe HHCTPYMEHTapHUs ISl TEOPETUYECKUX U
SKCIIEpUMEHTAIBHBIX HCCIIeJOBaHUH.

B 3TOii CBSA3M JIOTMYHO, YTO HA 3alIUTY COUCKATENb BBIHOCHUT CIIELYIOLIHE
MIOJIOXKEHHUS

1. MartemaTtnyecKkde MOJENHA IMOCTPOEHUS KOCMHYECKHX CKaHEPHBIX CHHMMKOB,
OIKCBIBAIOIIHE MpOIecChl (OPMUPOBAHHS CBA3KH IPOEKTHPYIOIIMX JIy4ed IByMs
psanamu Mmatpun [I3C, pacnonoeHHBIMH B IIaXMaTHOM IIOpsfAKe B (OKaIbHOM
IUIOCKOCTH OIITHKO-3JIEKTPOHHOW CKaHHPYIOIIEH CUCTEMBI M pabOTAIOMUMU B PEXUME
BpPEMEHHOMH 3aJIep>KK! ¥ HaKOIJIEHUS 3apsIOBBIX I1aKETOB.

2. MeTon 1 METOIUKH IOCTPOEHHUS 3aMelaromux mozenedr 9BO kocMuyeckoro
CKAaHEpHOTO0 CHHUMKa, OCHOBaHHbIE Ha MOJEIMPOBAHMH M alNPOKCHUMALIMU TEKYIIMX
3HAQ4YEHUU NapaMeTpPOB CHEMKH.

3. TIlokasarenun KadyecTBa IIOCTPOEHHS 3aMemmaromux wmogmeneit OBO
KOCMHYECKOI0 CKaHEPHOr0 CHMMKa, 00ecleunBaroIue HayqdHO 000CHOBaHHBIH BBIOOD
apaMeTpOB 3aMeIIAONINX MOAETeH A Pa3IM4YHbIX PEXXUMOB KOCMHYECKON CBEMKH C
IPOrpaMMHBIM CKaHHPOBaHUEM JIMHUU BU3UPOBaHHUS.

4. Meron M METOOMKA aBTOHOMHOH (QoTorpamMmerpuyueckol 06paboTku
pE3yJIbTaTOB AWCTAHIOHHOTO 30HIAWPOBAHUA 3eMIIH, 00ECIEYHBAIOIINE IMOBBILICHUE
TOYHOCTH OIIEPATUBHOM I'eONpPUBA3KA KOCMUYECKHUX CKaHEPHBIX CHUMKOB B Pa3JIMYHBIX
pexuMax CBEMKA B YCJIOBHAX HEIITAaTHOIO (YHKUHMOHMPOBAHUS CITyTHUKOBBIX
HABUTAIIMOHHBIX CHCTEM M 3BE3IHBIX JAaTYMKOB 0€3 HCIOIB30BaHUS OMNOPHBIX TOYEK
MECTHOCTH.

5.MeroaMKa ITOCTPOEHHS MAaKETHBIX CHHMKOB MECTHOCTH, OCHOBaHHas Ha
cuHTe3e TpExMepHOU IM(PPOBOM MOJENH TECTOBOIO Y4YacTKa 3€MHOM ITOBEPXHOCTH,

npoxsagke Tpaccsl KA uepes TecTOBBIH y4acTOK, MOAEIMPOBAHUH HAYaJIbHBIX yCIIOBUH



ChEMKH, ITOCTPOEHUU U OLEHKE KauecTBa 3aMellaromux Mmozeneit OBO u mapupyta
CBEMKH, TOATOTOBKE (POPMYJIipa MAaKeTHHIX JaHHBIX.

IIpakTH4yeckas 3HAYUMOCThL paboThI, KakK clelyeT U3 aBTopedepara, COCTOUT B
TOM, 4TO pa3paboTaHHBIE aBTOPOM MaTeMaTHYeCKHe MOJIENH, METOALI M METOIHKH
UCIIOJIB3YIOTCA B MuHHCTEepcTBe 0oOpa3oBaHUs U Hayku Poccuiickoii @Penepanuu U B
psae BEeOyLIUX Hay4YHO-UCCIEeNOBATENIbCKUX OpraHu3anuii Poccuiickoil akajeMum HayK,
MunuctepctBa o6opoHsl Poccuiickoit @enepanun u Pockocmoca, B TOM d4ucie, B
Cankr-IletepOyprckoM HMHCTUTYyTe HWH(DOPMATUKH M aBTOMaTH3alUMM Poccuiickoit
akaleMuu HayK, BolckoBoM yactu 54023, HayuHo-uccnenoBaTelbCKOM U
ucneitatenbHoM  HeHTpe (r. Kypek) OI'YIT 18 IIHMM MO P®, Hayuno-
uccienoBarenbckoM LleHTpe (Tomoreone3nmdeckoro M HaBUTAIMOHHOTO OOecTiedeHus )
OI'bY 27 IHHMU MO, AO «HayuyHo-uccnenoBaTebCKUM HWHCTHTYT TOYHBIX
npubopoB», B yueOHOoM nporecce IOro-3amagHoro rocyaapcTBEHHOIO YHHUBEPCHTETA.
AHanu3 NpUBENECHHBIX aBTOPOM B aBTopedepare pe3yJbTaTOB JUCCEPTAL[MOHHBIX
HCCIIEIOBAHUM CBUIETEIBCTBYET, YTO OHM JIEXKAT B pPYCJI€ KOHLENUUU pPa3BUTHS
POCCUNCKOM KOCMHYECKON CHUCTEMBI IUCTAHIIMOHHOTO 30HANPOBAaHUS 3eMJIH Ha MEepUOJ]
1o 2025 rona, o0ycnaBiuBas TeM CaMbIM HX MPAKTHYECKYIO 3HAYUMOCTb.

IonHoTa HM3JI05KeHUs1 MaTepuaJia AuccepTanuu B paborax nepeunst BAK.

AHanmu3 nyOnukalMii aBTOpa CBHUIETENBCTBYET O JOCTAaTOYHOW TIOJHOTE
M3JI0KEHUsI OCHOBHBIX ITOJIOKEHUI U pe3yJIbTaTOB AUCCEPTALMOHHBIX UCCIIEOBAaHUN B
xypHanax rnepeuHs BAK (25 crareit). ABTOpoM Tak)Xe IOJy4YeHBI TPU IATEeHTa Ha
n300peTeHNs U MATh CBUIETENBCTB O PETUCTPallii Iporpamm ajis DBM.

Henocratkom pmuccepranuu, cyis o aBTopedepaTy, SIBISIOTCS OTCYTCTBHE
OLICHKH  OXHJaeMOW DOKOHOMHUYECKOM d3PGhEeKTHBHOCTH OT TPHUMEHEHHS B
XO3AMCTBEHHON NESITENbHOCTH IPEIJIOKEHHBIX METOHOJIOTHYECKUX U MPOrpaMMHO-
TEXHUYECKUX pELICHUM, YTO HE yMalseT oflnee IOJIOKHUTEIbHOE BIEYATIEHHE OT
IpeCTaBICHHON paboTHI.

BriBopbl.

1. IlpencraBneHHass nuccepTallMoHHas pabora AHapoHoBa B.I'. Ha Temy:
«MaremMaTH4eCKue MOJENIH, METObl U METOAUKH aBTOHOMHOMU (hOTOrpaMMeTpUUECKOi

O6pa60TKH KOCMHNYECKHUX CKaHCPHBIX CHHMKOB» SABJISCTCA 3aBepIII€HHOI7I Hay4HO-



KBaJIM(DMKALMOHHOH paboTOMH, BBINOIHEHHON Ha BEICOKOM HAayYHO-METOHOIIOTHYECKOM
YPOBHE, COOTBETCTBYET KPUTEPHAM IyHKTa 9 «II0oMOKEHUS O MPHUCYXIEHUH YUYEHBIX
CTEMEeHEN» U COOTBETCTBYIOLIEMY IMyHKTY MacopTa Hay4yHOH ClellHalbHOCTH;

- pe3yJIbTaThl JUCCEPTALMU COAEpXKAT pellleHHe HaydHOH mpoGieMbl aBTOHOMHOM
3D  ¢ororpamMmeTpudeckoif  0OpaGOTKM  KOCMHYECKHX  CKaHEPHBIX CHHMKOB
onToaJIeKTpoHHO! cucTeMsl (I13C) npu HemTatHOM GYHKIIMOHUPOBAHHUH TIOOATBHBIX
CITy THUKOBBIX HaBUT'ALIMOHHBIX CHCTEM, 60OPTOBBIX aCTPOHABUTALIMOHHBIX CUCTEM U TIPH
OTCYTCTBHH TOINOTeONe3HYECKOH HHOpMANMU O palHoHE CHEMKH, COOTBETCTBYIOT
TpeboBannsm BAK PO, mpenpsaBiseMbIM K JOKTOPCKHM AMCCEPTAlUsAM, a €€ aBTop
AnnpoHoB B.I'. 3acmy’XuBaeT NpUCYXAEHUS YYEHOM CTENEHHM IOKTOpa TEXHUYECKHX
HayK 1o cnenuaisHocTH 25.00.34 — AspoKOCMHYECKHE HCCIENOBaHUsI 3eMIIH,

dbororpammeTpus (TEXHHUECKUE HAYKH).

.
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I.T.H., podeccop, B.B. Anekcannpos

TJIaBHBIA HayYHBIN COTPYOHUK JabopaTopuu y /L

aBTOMaTHU3allMM Hay4YHBIX UCCIIEIOBaHUN & e ;

OBI'YH Cankr-IlerepOyprckoro HWHCTUTYTa
nHbOpMaTHKH U aBToMatu3auun PAH

Caenennsi o cocTaBuTe/Ie 0T3bIBA:

AnexcannpoB Bukrop Bacuinsesuu

J.T.H., mpodeccop,

IJIaBHBIM HAYYHBIM COTPYJHHUK JJaDOpaTOPHU aBTOMAaTH3alMK HAYYHEIX UCCIIeIOBaHUN
DenepanbHOe rocyapCcTBeHHOe yupexaeHue Hayku CaHkT-IleTepOyprckuii HHCTHTYT
nH(OpMaTUKH U aBToMaTH3auun PAH

Anpec: 199178, Cankr-IletepOypr, 14s muaus B.O., 1. 39

Tenedon: (812)323-51-38, daxc: (812)328-44-50

e-mail: alexandr@iias.spb.su

Cneunansnocts: 05.13.01 — «CuHcTeMHBI aHanu3, ynpaBieHHe M 06paGoTka
UHGOOpMaITUN»




