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Benyeii opraru3zanuu OenepanbHOTO rOCy 1apCTBEHHOTO OFOKETHOIO HayYHOTO

yupexaeHus «HaydHo-uccneqoBaTebCKUi HHCTUTYT a9POKOCMHUUYECKOT0

monuTopuHra «ADPOKOCMOC» MunucrepctBa 00pa3zoBaHus U HayKH

Poccuiickoit @enepauun 1 Poccuiickoi akageMuu HayK
Ha quccepranuio KoxanoBa Anekcanapa AJleKCaHIpOBHYA
«Pa3zpaboTka conepxaHus KapT ¥ METOIUKUA UX CO3AaHUs I obecrneueHus
POCCUICKMX KOCMUYECKUX MUCCHH 1o uccrnenoBanuio Ten ConHeuHOH CHCTEMBI»,
MpeCTaBICHHYIO Ha COMCKaHNUe YUE€HOM CTeNeHH KaHauaaTa TEXHUYECKUX HayK
no crieranpHocth 25.00.33 — Kaprorpadus

AKTyaJIbHOCTb T€MbI JUCCEPTALIMOHHON paboThl 00yCI0BIeHA NOTPEOHOCTAMHU
CO3/1aHUsl KapTorpadu4ecKkoro obecrnieyeHust UH(pOpPMaLIMOHHBIX CHUCTEM
aBTOMaTHYECKUX M IMUIOTHPYeMbIX MUCCHH K JIyHe, IUIaHUpyeMbIX K 3amycKy
['ockopniopauuent «POCKOCMOC» B Omwxkaitiiee necstunetve. KapTbl JTyHHBIX
TEPPUTOPUN  OCTAIOTCA HEOOXOJUMBIM MaTepUalioM I[IPH  IIpeIBapUTEILHOM
HCCJICNOBAHHH MOCAA0IHBIX TUIOUIAN0K H MPOKIaaKe MapIlIpyTOB IMJIaHCTOXOJ0B I
YMEHBIIEHNs] PUCKOB CTOJIKHOBEHHUS arfapaToB C OMAacHbIMHU ¢akropamu. Llenn u
3a/1a4M JIMCCepTallMM 4E€TKO CHOPMYIMPOBAHBI U ONPENENSIOT CTPYKTYPY PabOTEL
ABTOp HUccleflyeT mpoOieMy MO3TallHO: OT OIpeesieHUs HeOOXOAUMBIX METOI0B
00paboTKM  JaHHBIX  JUCTAHLIMOHHOTO  30HJWPOBAHWS JIO aBTOMATH3AIUHU
pa3paboTaHHON METONMKH M TIOJrOTOBKU aBTOPCKUX OPUTHHAIIOB KapT.

Jucceprans COCTOMT M3 BBEICHHUS, YEThIpEX pa3JIelioB, 3aK/IOUEHUs,
oubnuorpaduyeckoro crnucka, coaepur 81 pucyHok, 12 Tabnui U 3 npuIoKeHus.
O06wwmit 00BEM auccepTannu coctannser 190 cTpaHMIl IEYaTHOrO TEKCTA.

Bo BBenmeHuum oxapakTepu3oBaHBl I€b, 3aJaud  MCCIEJOBAHUS, €ro
aKTyaJbHOCTb.

B nepsom pasgene o006o0umieH oTe4ecTBEHHBbIH M 3apyOeKHBIH  OIBIT
NOArOTOBKHM KapTOrpaM4YecKuX MaTepHanoB C XapaKTePUCTHKAMH I10CaJ0YHbIX



MUIOLIAA0K TPOLUIBIX M OYyAyUIMX KOCMHYECKHX MHCCHM K HeOECHBIM TelaM
CoslHeuHOH CHCTeMBI, PACCMOTPEHBI CYILECTBYIOIIME TTOAX0/AbI OLEHKH M0Caq0YHbIX
TUIOMIA/I0K Ha [TIOBEPXHOCTH HEOECHBIX Tel U 000CHOBaH BBIOOP MOP(HOMETPHUECKHX
METOJIOB JUIS XapaKTePUCTUKU 0€3011aCHOCTH MOBEPXHOCTH.

Bropoii pazjen nocBAmEH pa3paboTke CHUCTEMBI KapT I o0ecleueHus
0e30macHOCTH MOCaTKU KOCMUYECKHX alllapaToB Ha MIOBEPXHOCTh 6€3aTMOC(hEPHBIX
ten. KnaccupuuupoBaHHblE MO TNPUHIMNY H3MEHIEMOCTH/HEM3MEHHOCTH BO
BPEMEHH M JMCKPETHOCTH/HEIIPEPBLIBHOCTH B NMPOCTPAHCTBE (haKTOPhI GE30MacHOCTH
ONpEJENA0T IEepPEeYeHb COCTaBIAEMBIX KapT OC€30MacHOCTH C HCIIOJIb30BaHUEM
OTpeeIEHHBIX paHee METO/I0B BEIUUC/ICHUS MOPHOMETPHUUECKUX XapaKTEPUCTHK.

B TperheM pasnene omucaHel pa3paboTaHHas METOJMKA CO3JaHUS KapT W
aBTOMaTH3MPOBAHHBIE AITOPUTMBI, CO3J@aHHbIe U e€ peanu3aluu. 31ech aBTOP
NaéT  noApoOHOe  ONMMCaHWe  CYLIECTBYIOIIMX  JAHHBIX  JAMCTAHIIMOHHOIO
30HAMPOBAHUS UCCICIYEMBIX B JUCCEPTALMM €CTECTBEHHBIX CITyTHUKOB — JIYHBI U
®oboca. Ha ocHoBanuu aHanu3a 3TUX MaTepHalioB aBTOp pa3paboran TpebOBaHMS K
MCXOJHBIM HU(POBBIM JaHHBIM ISl OLEHKH MTapaMeTPOB MOBEPXHOCTH € YUETOM MX
MCIOJB30BaHUA B JIOCTYIIHBIX HACTOJIBHBIX TI'eOMH(MOPMAIIMOHHBIX CHUCTEMAX.
[IpenioxkenHas aBropckas MeToAHKa (OpMaTU3yeT M YNOPSIOYMBAET PabOTHI IO
IOJrOTOBKE KapTorpaU4yeckoro oOecrneueHus Ui I10CaJOYHBIX KOCMHUYECKHX
anmnaparoB ¢ y4€ToM  TpeOOBaHMM, ONpPENENEHHBIX  MPOEKTHPOBIIMKAMHU
KOCMUYECKUX MONETOB — MHCTUTYTOM KocMHueckux wmcciienosanuii PAH u HITO
uM. JlaBoukuHa.

JUisi BBIMONHEHUs OTJENBbHBIX OJTAaNoOB IPEITOKEHHOW METOIMKH aBTOPOM
pa3paboTaHbl aNrOpUTMbl aBTOMATH3allMM BBIYMCJICHHMH M HAa MX OCHOBE CO3/IaHO
CTIeUATU3UPOBAHHOE MPOrpaMMHOE oOOecreUeHne, KOTOpPOe MHTErpPUPOBAHO B
Hcronp3yeMyr reoutgpopmanuonnyro cuctemy I'MC ArcGIS 10. Tak, aBropom
pa3paboTaH  MHTETPalbHBIA  anroput™, obecrneuynBarOUMii  (hopMUpOBaHUE
MPOU3BOJIHBIX LUGPOBLIX MOJENeH JUIA COCTaBICHHUS TeMAaTHUECKUX KapT |
NpoBeJIeHHE aHAIW3a MIOBEPXHOCTH IO pe3yIbTaTaM OBEPIIEHHBIX MPOLELY.

[lokazaHo, 4TO mNpHUMeHeHHe pa3paboTaHHBIX AITOPUTMOB M IIPOBELECHHE
CPaBHHMTEJIbHOIO aHAIM3a TMOJYYEHHBIX YHMCIOBBIX pe3yJbTATOB IMPUBENO K
MOJIy4eHHIO HOBBIX 3HaHHH 00 0COOEHHOCTAX KpaTepoB ¢ auameTpom a0 200 M B
MPUNOJAPHBIX 00acTsX JIyHel, a Takxke 06 0COOEHHOCTSIX HOPMUPOBAHHS KPATEPOB
Ha @Poboce.

B uerBepToM pasnene mpenacraBieHbl KapThl, CO3/aHHBIE IS O0eCIeUeHuUs
MOCAaI0YHBIX KOCMHUYECKUX MUccHi K JIyHe 1 Pobocy no pazpaboTanHON MeTOAMKE,
WJUTIOCTPUPYIOIIME PEATUCTHYHOCTL TIOMYYEHHBIX aBTOPOM pe3yJbTaTOB M HX
NMpakTHieckoe BHeApeHHe. [10Apo0HO onMcaHbl STambl CO3NaHUs KapT MapaMeTpoB
penbeda Jlynsl um Mepkypus, runcomerpuyeckoit kaprel JIyHbl, KapT IS
XapaKkTepUCTUKH MOTEHIMATBHBIX [10CaJ0YHbIX ITomanok Ha Jlyne u Ha ®oboce.

B 3akiroueHHM H3JI0KEHBI OCHOBHBIE HAyYHBIE PE3yJIbTAThl M PE3yJIbTATHI
anpodanuy METOTUKH.



bubnnorpaduyeckuii cnucox BrIovaer 151 HauMeHOBaHMe. B npuiokeHMsIX
NPUBEIEHB  NPOTPAMMHBIE  KOZABl  pa3padOTaHHOTO  CIENMATU3UPOBAHHOIO
[IPOrpaMMHOT0 00eCIIeYeHUS.

Hay4Hasi HOBU3HA AUCCEPTALIMHN 3aKITIOYAETCS:

- B 0000LIEHHH B EIMHYIO METOJUKY OTEYECTBEHHOro M 3apyOekHOTo
OoribiITa TIPUMCHCHHWA KapT H MOpdeMeTpH‘ICCKHX METOHNOB JUUIsA Bblﬁ()pa
MocaI0YHbIX TUIOIIAZ0K Ha TOBEPXHOCTH HeOecHbIX Tesl CONIHEUHOM CUCTEMBIL;

- B CO31aHUH CHCTEMEI KapT JJist OGCCHequI/IH KOCMHYECKHX MHCCHI‘:I;

- B ITIOJYHYCHHH HOBBIX 3HAaHUM O CBOMCTBax ITOBEPXHOCTHU TNPHUITOJIAPHBIX
obnacreit JIyHbI.

BrInosHeHHbIe HENOCPEJCTBEHHO aBTOPOM HCCIIEIOBAHUS U pa3paboTKH
OXBaThIBAIOT TaKue O00IacTH KaK TIeoMH(pOpPMAllMOHHOE KapTorpapupoBaHue WU
KOMITBIOTEPHBIE TEXHOJIOT'HH, TeMaTH4YeCKoe ,uemmppuposaﬂﬂe H MCTO/IbI

JUCTAHLIMOHHOTO (kocMuyeckoro) 30H/IUPOBAHUSI, KOCMUYEeCcKoe
KaprorpadupoBaHue. 3HAYUMOCTb [IOJIyYEHHBIX pe3yJIbTaTOB 3aKjIoyaeTcs B
OTITUMH3ALIUN CO3ZlaHusl  KapTorpapuyeckoro obecrieyeHus,  HarJsiIHO

JA€MOHCTPUPYIOIIEro MPEeUMYIIECTBA U HEJOCTAaTKH KapTorpadupyeMbIX y4acTKOB C
TOYKM 3PEHHMs MHXXKEHEPHBIX W HAyYHBIX KPUTEpUEB YCHEIIHOCTH I[OCaIKH
KOCMHMYECKOro ammapara. [Ipu 3ToM aBTOp yYHUTHIBaeT BO3MOXKHOCTH WU3MEHEHHS
BXOJHBIX MapaMETpoOB Ha COOTBETCTBYIOLIMUX 3TallaXx MCTOJHMKH, YTO obecrieunBaeT
e€ rudKoCTb.

[TonydeHHbIe pe3yJbTaThl AUCCEPTALMU B IOJHOW Mepe OTpakeHbl B JECSTHU
HAYYHBIX CTaThsiX, OMYOJIMKOBAHHBIX B PELEH3UPYEMBIX CTAThiIX, B TOM YHCIE W
3apyOeKHBIX.

PaspaboTku aBTOpa HAIULIM I[PAaKTHYECKOE MPUMEHEHHWE TIPHU CO3JaHUU
TeMaTHieckuXx kapt Mepkypus, Jlyner u ®oboca, a Taxke NpH IMOArOTOBKE K
u3gaHuro  HoBoro  Atmaca @oboca. Bcee cocraBiaeHHble M W3IaHHBIE
KaprorpauyecKk1ue MPOU3BEIIEHUS MOTYT MHCIIONB30BAThCS IPU  IUIAHUPOBAHMH
Oynyumx muccuit («Jlyna-25», «Jlyna-27», «bymepanr», «Chandrayaan-2», «Moon
Village», «Mars Moon Exploration»).

Teoperndeckne NONOXKEHUS AUCCEPTALMM MOTYT OBITH PEKOMEHJIOBAHBI K
UCIIOJIb30BAHHIO B Hay4YHBIX opraHusanuax PAH wu MunoGpuayku Poccun,
CTICHMATTM3UPYIOIMXCS B 00JIaCTH IUIAHETHOM KapTorpaduu W HCIOJIbL30BAHUS
Kaprorpaguyeckoii  uHdopManuu B GYHIAMEHTAIBHBIX M TPUKIAJHBIX
KocMuyecknx wuccieqoBanuax (Muctutyr kocmuueckux wuccinemosaHuii PAH,
VHCTUTYT reOXUMUH U aHanuThdeckoi xumun uM. B.W. Bepnanckoro Poccuiickoit
akajeMud  HaykK, ['OCynapcTBeHHBI ~ aCTPOHOMHYECKHH  WHCTUTYT  HM.
[LK.IIrepubepra u np.). Pa3paboTaHHble aBTOPOM METOMWKH, AITOPUTMBI 1
MpOrpamMbl ~ MOTYT  PEKOMEHJOBAaHbl K  BHEIPEHUIO B  OpraHU3alUsX
['ocyiapcTBeHHON KOPHIOpalMK IO KOCMHYECKOM JesTenbHOCTH «Pockocmocy,
pa3pabaThIBAIOIMX KOCMHMYECKHE CHCTEMbI, MPOrPaMMHOE M HMH(OPMALHOHHOE
obecrieuenre  kocmuueckux — muccuit  (OIVIT  «THUMMam, «HayuHo-
Npou3Bo/ICTBEHHOE 00beiuHenne UM. C.A. JlaBoukuHa» 1 Jp.)



[lpy paccMOTpeHHHM JAMCCEPTALMOHHOM pabOThl CHENaHbl  ClEAYHOLIHe

3aMeYyaHus:

1. ABTOp MCMOJIB3YET METOJI «CTPOTOro» OBEPIEUHOI0 aHalIu3a JJIsl CO3AaHUs
MTOTOBBIX KapT 0e30MacHOCTH MOCaJOYHbIX IUIOLIAZ0K, B TO BpeMs Kak B
MepeuucIieHHbIX MM B 0030pe MOAXOAAaX UCIOIb3yeTCs B3BEUIEHHBIN
oBepuieitHbIi aHanu3. Ha Ham B3rusig, BTOPOM METOJ NpeanoYTUTENbHEE,
TaK KaK MOXeT JAaTb Oojiee KOMIUIEKCHYIO XapaKTE€PUCTUKY I0CaJOYHOM
IUTOIAAKU Ha KapTe.

2. Tlpu oGocHOBaHMM BBIOOpa MeTOAA BBLIYMCIEHUS KPYTH3Hbl CKJIOHOB He
[PUBEJIEHBI OLEHKH TOYHOCTHU 0JIy4aeMbIX 3HaUYEHU .

3. [lpy aBTOMATM3MPOBAHHOM ITOCTPOCHUHM TUIICOMETPHUYECKUX Mpodunei
aBTOp He yIeJsieT JOKHOIO BHUMAHHUS BO3MOXKHBIM MCKaXEHUSIM UX JUIMH
Ha T100aJbHOM U PerHOHAJBLHOM YPOBHSX. JTO CIPaBeIIMBO, MOCKOIBKY
He BXOJHUT B IIOCTABJICHHBIE B paMKax HccieaoBaHus 3aaaud. Ho Tak kak
pa3paboTaHHOE aBTOPOM crelMalIu3upoOBaHHOE 10 MOJKeT
UCIOJIB30BATHCS HE TOJIBKO JUISl XapaKTepUCTUKU MalblX IUIOLIAZI0K Ha
HeOeCHBIX TeNlax, HO U KPYIHBEIX OOBEKTOB peibeda, MBI COBETYeM IpH
JaJIbHEeHIIeM HCIIOJIb30BaHUM HMHCTPYMEHTa HAWTH MaTeMaTHYeCKUe HIIU
MpOorpaMMHBbIe IYyTH Y4€Ta UCKAKEHUH, OOYCIOBICHHBIX MapamMeTpaMmu
KapTorpad@u4yecKux IpoeKIUi.

4. TlepeunciieHHbIE B 3aKIFOYEHWH OCHOBHBIE pe3ysbTaTbl pabOThl HOCAT
HECKOJIBKO JIeKJapaTuBHbIA Xapakrep. OHU He 0000IIalOT BBIBOJOB K
pasjienaM 1o pelméHHBIM 3a/1ayaM, NMOCTaBIEHHBIM BO BBEJAEHHH. ABTOPOM
JI0CTAaTOYHO 00OOIIEHHO OTpakeHa MpaKTUYeCKas 3HAaUUMOCTh paboThl.

OTMeueHHblE 3aMeYaHUs HE BIHUAIOT Ha OOILIYIO IOJIOKHTEIBHYI OLEHKY
BBITTOJTHEHHOUN pabOoThI.

Juccepranmonnas pabora Koxanora A.A. HanucaHa Ha akTyaldbHYIO TEMY U
MMEeeT 3aKOHYEHHBIM XxapakTep. B pabore pemenHa 3agada paspaboTKu
METOJMYECKOT0 M aAJTOPUTMUYECKOr0 OOecHeyeHHsl U TIOATOTOBKHM KapT MpH
[MJIaHHPOBaHHUH KOCMHYECKHX MHCCHH 110 HCCJIEJOBAHHIO TEJl ConnevyHoi CHCTEMEI,
UMEOINasl CYIIECTBEHHOE 3HAYEHHUE /Il COBEPLIEHCTBOBAHUS KapTorpahuyeckoro
METO/Ia MCCIIeJIOBaHMSI W pa3BUTHs IUTaHETHOW Kaprorpaduu. Pabora akkypartHO
oopmiieHa, MO KaxAOMy pasjieny CchOPMYTHPOBAHBI JIOTHMYHBIE BbIBOJBI.
ABTOpedepaT COOTBETCTBYET OCHOBHOMY COJIEPXKAHUIO JIUCCEPTALIMH.

Hucceprauns orBevaer tpebosanusM Ilonoxenus BAK npu MunoGpHayku
Poccuu, mpenssaBifeMbIM K KaHIMAATCKUM JHCCEpTalusiM, a ee aBTop KoxaHOoB
Anexcanp AJIEKCaHAPOBUY  3aCily’)KMBaeT TMPUCYKIEHUS YUYEHOM CTerneHu
KaH/uJaTa TeXHHYECKUX HayK 1o cnenuansHoctu 25.00.33. — Kaprorpadus.



Ot3bIB Ha auccepraunio Koxanosa Asekcanzipa AJleKcaHapoBuda 06Cyk/IeH
1 0/100peH Ha 3acejlaHuM oTAena oOpaboTKH aspokocMuueckon nHdopmarn HUU

«ADPOKOCMOC» (nporokon Ne 6 ot 31 aBrycra 2017 r.).

Mypsiaun Anexcannp bopucosuy,

3aBEAYIOIIMH OTIEI0M

HHHN «ADPOKOCMOC», k.T.H. :
105064, Mocksa, I"'opoxosckwuii niep., 4, HU « ADPOKOCMOC»

Ten.: (495) 632-16-54;
E-mail: ofﬁce@aerocosmos.info; WWW.aerocosmos.info

3amecTuTellb JMpEKTOpa M0 Hay4HOIt paGore

HHUU «ADPOKOCMOC», a.1.H., npodeccop M.A. IllaxpamaHbsiH



