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OT3bIB
Ha aBTopedepar nuccepranuu JKapooii Haranbu DayapoBHBI 110 TEME:
"Pa3paboTka METOOUKHN (POPMUPOBAHUS «CITyUaHHBIX» CTEPEOIap KOCMUIECKHX
M300paKeHMH ¢ 11eIbI0 CO3JIaHUs HUPPOBBIX MoIeliell peibeda u MecTHOCTH",
Npe/ICTaBICHHYI0 Ha COMCKaHWE yYEeHOW CTENeHU KaHIuJaTa TeXHHYECKUX HayK
no cneuuanbHocTd  25.00.34 —  AspokocMHUecKHe HCCIeIOBaHHS  3eMIIH,
doTorpammerpus

AKmyaJleOCl’l’lb membl Ouccepmauuonuoeo uccieoosanusn

HuccepranvonHas paboTa IOCBAIIeHa OOOCHOBAaHHIO W pa3paboTKe
METOJMKHU LEJEHAIIPABIECHHOIO IIOMCKAa B COBPEMEHHBIX apXWBaxX KOCMHYECKHUX
U300paXkeHUid cTepeorap, NMPUTOJHBIX Ul W3rOTOBIEHHUS LU(PPOBBIX Moesei
pensepa u MectHocTu. MccnemoBanach TakKe IpaKTHYecKas BO3MOYKHOCTB
TEMaTHYECKOH 00pabOTKM OTOOPAaHHBIX CTepeonap ¢ MOMOIILIO COBPEMEHHBIX
IIPOrpaMMHBIX  cpeicTB. Tema  jguccepralMOHHONW  paboThl  00YyCIIOBEHA
HEOOXOMMOCTBIO MoJ00pa U 00pabOTKH B CXKATBIE CPOKU CTEPEOCKOIMMYECKHX
M300paXKEeHUH OT KOCMUYECKHX CHCTeM JeTanbHOoro Habmoaenus. C yuerom
CYIIECTBYIOILEro Ae(uuuTa NOAOOHBIX MaTepHallOB CheMKH OT CIyTHUKOB J133
POCCHIICKOrO  MPOM3BOACTBA TeMa TEOPETUYECKUX W  OKCIEPUMEHTAIBHBIX
UCCIICIOBAHUH, TIO/IHATAs B HACTOSILEH paboTe, sIBISICTCS] BEChbMa aKTyallbHOM Kak

B HAYYHOM, TaK U IIPaAKTUYECCKOM aCIIE€KTax.

Ouenka coodepicanus pabomot u asmopedepama

Huccepranuonnas pabora u3noxeHa Ha 141 Jucre MaITMHONUCHOTO TEKCTA

U COCTOUT M3 BBCACHUS, TPEX pa3leiiOB, 3aKJIIOUCHUS, CIIUCKA JIMATEPATYPhbI U3 100



HaMMEHOBaHMHU U OJHOTrO npuiaoxenus. Kpome toro, marepuan paboThbl COMEPKUT
17 Tabmun u 54 pucyHKa Ui HArNsAHOTO TIPENCTABIEHHS IIOJIyYeHHBIX
pe3ysIbTaToOB UCClIeOBaHUI. B kaxx[0il ri1aBe M B 1eJIOM 10 paboTe MPUBEIEHEI
000011ar01ITHe BBIBOIBI.

Conepxanue  paboOThl  JOTMYHO MO  CTPYKTYpe W COOTBETCTBYET
MIOCTaBJACHHONW LleId  ucciaenoBaHusi. Bo 6eéedenuu aBTOp 00OCHOBBIBAET
aKTyaJlbHOCTh TEMbI JUCCEpTaluu U GOpMYJIMpYeT 3aJla4h, KOTOPble HEOOXOIUMO
pemmTh Ui TOCTHXKEHWsl KOHEYHOro pesyiibrata. B nepeom pazdene pabotsl
paccMOTpeH NpUHLMII (OPMUPOBAHUS KOCMHUYECKHX H300paKEHHN CKaHEPHOIO
THUIIA, YCTaHOBJIEHBI KIIFOYEBbIE NapaMeTpbl NpU 3akaze daHHbIX J[33 u BeIOpan
METOJ MX 00pabOTKM Ha OCHOBE HCIOJB30BaHUs Kod(huiumentos RPC-moznenu;
OTMeY€eHa Tak)Ke HeOOXOIMMOCThb IOBBIIIEHHS TOYHOCTH HX OIpEIEIEHUs IIyTeM
YTOYHEHHS II0JIy4aeMbIX 3HAUeHUH 110 U3MEPEHUSIM 5-6 OTIOPHBIX TOYEK.

Ilpp mocranoBke 3amaum, B paboTe MpPOBEJIEH aHAIU3 COCTOSHUS
COBPEMEHHOW MHPOBOH TIPYNIMPOBKU CIYyTHUKOB [I33, pe3ynbTarhl KOTOPOIo
Npe/ICTaBACHbBl B BHUAE TAaONULbl, BKIIOYAIOIIYI0 WX OCHOBHBIE TEXHUYECKUE
XapakTepucTuku. Ha ocHoBe onyOIMKOBaHHBIX MaTEpHAIOB HCCIIENOBAHUN
NPUBOASATCST CBEJIEHHUsI O JOCTUIHYTOM YPOBHE TOYHOCTH CO3JaHHUS HU(PPOBHIX
Mozienen penbeda U MecTHOCTH. ClelaH BBIBOJ O CYLIECTBEHHOM BIIMSHHU
TeOMETPUHU ChEMKHU. HAa TOYHOCTH 00pabOTKH H300pakeHu M

Bo 6émopom pazdene BbINONHEH aHaNW3 CTPYKTYPhl pacrlpeseleHHus
KOCMUYECKUX H300paXKEeHMH B COBPEMEHHBIX apXMBaX W HEOOXOAUMBIX yCIOBUIL
MX HCIIOJIb30BaHUS B MHTEpecax IoJyib3oBaresisi. Ero pesyiabTaThl MOKa3aid, UTO
CYLIECTBYIOLIME METOJMKM moJ00pa MarepuajoB CHhEMKH IIPU COCTaBJIEHHH
crepeoniap He OOECIevMBalOT JODKHOM CKOPOCTH M PEHTA0EIbHOCTH JAHHOTO
nporecca. B kauecTBe albTepPHATUBHOIO METOJA MPEIJIOKEH, TAK Ha3biBAeMBbIid
METOJI «CIIy4allHbIX» cTepeornap.

OcHOBHOe BHHMaHHE B HEM YJEISETCs eOMETpuM crepeomap. B paGore
YCTaHOBJIEHO, YTO HCIIOJIb30BaHHUE [IJIs OLIEHKH Pe3yJIbTaTOB 0TOOpa n300paeHui

TOJIBKO OJHOTI'0, IToKazaTes «TFE€OMETPHYECCKOI'0 KadecTBa» CTepeorapel B BHIEC
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OTHOLIEeHHUs 0a3nca K BBICOTEe CheMKH, HeJOCTATOUHO JJISI TOJIyYEHHs JOCTOBEPHOM
OLIEHKHU. DTOT BBIBOJI CIIPABEJINB, TIOCKOJIbKY 3HAYUTEIBLHOE YBETUIEHHE JaAHHOTO
OTHOILIEHUSI, KaK U3BECTHO, MPUBOJUT K BO3HUKHOBEHHUIO ISl TOPHOM MECTHOCTH
OOIIMPHBIX 30H «(POTOrpaMMETPUYECKOW TEHH», COOTBETCTBEHHO YMEHBLIIEHHE
€ro 3Ha4eHMsI BjedeT 3a cOoOOH MOTepr0 TOYHOCTH H3MEpEeHHUs BBICOT. Takum
o0pa3oMm, [Jsi YCHEUIHOTO pelieHHsl [OCTaBJIeHHON 3a7add  HeoOXOIUMEI
JIONIOJIHUTENIbHBIE KPUTEPUHU I'eOMETPHUHU CTepeoriap.

B kadecTBe TakMX KpUTEpUEB IMPEJIOKEHO HCIIONb30BaTh TPU THIIA
IIapaMeTpOB CTEpeoraphl: Yroj KOHBEPreHIIHH, YIOJ aCHMMETPUH U YTOJI BBICOTHI
OMCCeKTpHUCHl yria KOoHBepreHuuu. Kpome Toro, mst mpeaBapUTebHON OLIEHKH
reOMEeTpUM CTepeornapbl PEKOMEHIOBAHO HKCIOJB30BAHHE TaK Ha3bIBAEMBIX
rpagukoB HeOOCBO/A, KOTOPBIE CTPOSITCS HA OCHOBE a3UMyTa IOJIeTa HOCUTEIS U
yIJa OTKJIOHEHHUs OT Hanupa. BwiBeleHBI COOTBETCTBYOIIME (BOPMYJIBI pacyeTa
rapaMeTpoB MPU MOCTPOSHUH yKa3aHHBIX I'PaUKOB, a TAKKE OLEHKU OXKHIAEMOM
TOYHOCTU U3MEPEHUS BBICOT TOYEK MECTHOCTH 10 OTOOPAHHBIM CTEpeomapam.

B mpemvem paszoene omnwvcaHbl SKCIEpPUMEHTAIbHBbIE HMCCICIOBAHMS,
3HAaYUTEIbHBIE 10 00BEMY M BaXXHOCTH TOJYYEHHBIX pe3ysbraroB. Ha mpumepe
00paboTku 15 «cimydallHBIX» cTepeornap Ha paioH r. SIpociaBis McclienoBanach
TOYHOCTh CO3JIaHMsI 10 HUM LIM(PPOBBIX Mojenel penbeda. [Ipu 3ToM oTMedeHb!
Ba)YKHbIE MOMEHTBI CTAOMIIM3ALMK TOYHOCTHU OmpesesieHus BbICOT Touek [IMP mpu
YBEJIIMYEHHUH yIia KOHBEPreHUWH CBbINIE 23 TpajyCcoB M MaJeHHs TOYHOCTH B
IUIaHe IIPU 3HAYUTEJIBbHOM pOCTE YIJla ACUMMETPHHM W YMEHBIIEHHH BLICOTHI
OMCCEKTPUCHI.

Iomy4uennslii B pasjiene cpaBHUTENbHBIA I'paduK (PaKTHUYECKOH TOYHOCTH
TOYEK OOBEKTOB W €€ MpeIBApUTEIbHON OLEHKH IMOATBEPANUI KOPPEKTHOCTh
3aBUCUMOCTEM, TPENTIOKEHHBIX B paboTe JIJIsl BBIMIOJIHEHUS TIPEAPACUETOB.

C 1enpl0 OLEHKHM TOYHOCTH 3-X MEPHOH MOJENH TOpPOJOB IIPOBEIEHO
HCCIIEZIOBAaHWE PE3YJIbTATOB HM3MEPEHHsI BBICOT OOBEKTOB Ha TEPPUTOPHH
Boponexckoii 00gacTH 1O «Cly4allHBIM» —CTepeoriapaM, COCTaBJIEHHBIM C

BKJIIOYCHHEM MOHO u3o0paxenuit ot KA «Pecypc-IT» Ne 2 u Ne 3. dororpam-
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MeTpuueckass 00paboTka ObLla BBIMOJHEHA HA MporpaMMHOM Komiuiekce Trimble
SATMaster Bepcun 8.0. B kadecTBe 3TalOHOB HCIIOJIB30BAIKMCH T€OE3UYECKUE
KOOpJMHATBI M BBICOTHI 78 IyHKTOB rocynapctBeHHou cetw. Cp. KB. ommbOka
nosydennoi LIMP cocraBuna 3.5 M, 4TO AOCTATOYHO /ISl U3TOTOBJICHHUSI OPTOPOTO
B MaciuTabe 1:10 000.

B 3akmouenue uccienoBaics alrOpUTM  aBTOMATHYECKOro  Moadopa
ONTUMAJIBHBIX CTEpPEeoIap, peaJli30BaHHbIM B BUE OTACJIBHOIO MpUIOKeHHs. B
KayeCTBE BXOMHBIX JAHHBIX HCIIOJIb30BAJIUCH BEKTOPHbIC OMHCAHWS T'PaHHI
u300paxkeHuit U oOpabareiBaemoii  obiactu  [loamockoBbsi.  Pesynbrarsl
OKCIIEPUMEHTA [T0KAa3aJli BIIOJIHE [TpUEMIIEMOe Ka4ecTBO pabOThl aJirOPUTMa JlaXe
IPY UCIIOJIb30BAHUU U300paKeHUH, TTOTYYEHHBIX ¢ pa3HBIX HOCHTEIEH.

Anamu3  >(P(QEeKTUBHOCTH  pa3paboOTaHHOH METOIUKH  (POPMHPOBAHMS
CIlyJalHBIX CTepeomnap I0Ka3aj, 4YTO B OINpPEeNCHHBIX YCIOBHAX OHA HMMEeT
NPEeMMYIIeCTBa, IO3BOJISIONIME COKPATUTh PAcXOibl M BpeMsl Ha NMPUOOpeTeHUE
UCXO/HBIX MaTEepPHAJIOB, a TAK)KE Peaan30BaTh BO3MOXKHOCTb CO3aHUs U(DPOBBIX
Mozenell penbeda U MECTHOCTH C HCIOJb30BAHMEM OJMHOYHBIX KOCMHUYECKHX
U300paKeHHH.

Aemopegpepam paboTbl B JOCTATOYHOM CTENEHM OTPa)KaeT OCHOBHBIE
II0JIOKEHHUSI U PEe3yJIbTaThl IIPOBENEHHBIX TEOPETUUECKUX M IKCIEPUMEHTATBHBIX

HCCJIEIOBaHUM AUCCEepTaLtH.

OcHognble nonodceHUn u pe3yibmamsl UCCLe008AHUI ONYOIUKOGAHDI 6

usoanuax. pekomenoosannvix BAK Munobpuayku P®.

Beero o teme muccepranum omyGMKOBaHO 3 paboThI, U3 KOTOPBIX 2 — B

COaBTOPCTBE.

Tema u codeprcanue pabomwr coomeemcmeyiom HaANPAGIEHUIO
uccnedosanuii no cneyuansnocmu 25.00.34 «Aapoxkocmuueckue ucciedoeanus
3emau, pomozpammempuny, a wumenno, nyHkry 3 «Teopus, TexXHOIOTHs
U TEXHHUYECKUE CPEACTBA  CTYIIEHHUS [0 AdPOKOCMUYECKUM  CHHUMKaM

IcoI€3NYECCKUX CeTeﬁ, CO31aHus u OOHOBJIEHUS Tonorpa(bnqecxnx,
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3CMJICYCTPOUTEIIbHBIX, OKOJOTHYCCKHUX, KamaCTPOBBIX W HHBIX KapT H IIJIAHOB»

nacriopra HaquOﬁ CIICIIMAJIbBHOCTH.

Haytmaﬂ U NpaAKmu4ecKas UeHHocmb

Hay4Has neHHOCTh JUCCepTAalMOHHOIO HCCIIEIOBAaHUS 3aKIIIOYaeTCs B TOM,
4TO aBTOp II0Ka3aJl HAJMYUe HOBBIX, paHee He UCIOJb3yeMbIX BO3MOXKHOCTEH IO
00paboTKe KOCMHYECKHMX HW300paKeHUH W TOATBEPIMSI 3TO Ha OOJBIIOM

IIPAaKTUIECKOM MaTepuale.

3ameuanus no ouccepmayuonHoil pabome

B kauecTBe 3ameuaHusi xorejnoch Obl OTMETHUTH, YTO B pabore He Oblia
MCIIOJIb30BaHAa BO3MOXKHOCTb CO3JaHHUs, TaK Ha3bIBaeMOro «00O0OIIEeHHOTO
noprpera» LIMP, mnpencrasnsitomiero ycpenHeHHbIH pelibed, TOJydaeMbId ¢
pasHbIX CTEpeoIap Ha OJUH U TOT K€ Y4acTOK MecTHOCTU. [IoMUMO TMOBBIIIIEHUS
TOYHOCTH M JIOCTOBEPHOCTH BBICOT TOYEK MECTHOCTH JIaHHBIA BHJ| KOHEYHOMU
NPOAYKIMH TO3BOJISET 3aKPbIBATh «JBIPbI» pelibeda, Hen30e)XHO BO3HUKAOIIUE Ha
IPaKTHUKE IIPH BHIITOJIHEHUU ABTOMATUUYECKOW KOPPENSIIIUU CTepPeon300paKeHUN.
OTO MOXET TaKXe CIYXXUThb peKOMEHJAllMeil aBTopy MpH BBIOOPE HAIpaBJIEHUS

JaJIbHEUIITIX UCCIIeJOBAHUM.

3axknwuenue

Huccepranma JKapooit H.D., mpencraBieHHas Ha COMCKaHUE YYEHOM
CTeNEeHU KaHAuJaTa TEXHUYECKUX HAayK, OTBeuaeT TpeOboBaHusM 1.9 «IlonoxeHus
0 HpUCYXJCHUH Yy4eHbIX creneHein» BAK MunoOpnayku P®, yTBepxkaeHHOro
Iocranosnennem IlpaBurensctBa P® No842 or 24.09.2013r., mnocKonbKy
SBJSIETCS  3aKOHYEHHOM Hay4HO-KBalIU(PUKAIIMOHHOH paboTod, B  KOTOpOI
U3JI0)KEHBl HOBBIE HAy4YHO OOOCHOBaHHbIE TEXHOJIOTHUECKHE pELICHHs U
pa3pabOoTKK, UCIIONIB30BAaHUE KOTOPBIX TO3BOJISIET MOBBICUTH IPOM3BOIUTEIBHOCTD
M OJHOBPEMEHHO CHHU3WUTH 3arpaThl IpU LUPPOBOH QoTorpamMmMeTprUuecKoi

obpaboTke KocMuuecknx uzobpaxenuii. Ee aBrop YXaposa Haranwss DmyapnosHa,



3aCJIIY)KUBACT MNPUCYKICHUSA y‘lGHOﬁ CTCIICHU KaHAuJaTa TEXHUYECCKUX HAYK IO

cnenuanbHocTH  25.00.34 —  «ADpPOKOCMHYECKHE  HCCIENOBAHUS

doTorpammeTpus».

3akiroueHue cocraBui Yekanun Biagumup @enoposuy,

IJIaBHBIM crienuanuct no gororpammerpun HITK-12 AO HUM TI1
(Hay4no-uccnenoBaTenbCKuii HHCTUTYT TOYHBIX IPUOOPOB)
JIOKTOp TEXHUYECKUX HayK 10 creranbaoctu 25.00.34 —
A3pOKOCMHYECKHE UCCIIeTOBaHUS 3eMITH, (DOTOrpaMMETPHS,
aurutom JIT Ne 013434, mpodeccop Benckoro yHuBepcurera.
127490, Poccus, r. Mocksa, yi. Jlekabpuctos, Bi. 51.

Ten. +7(499) 181-20-12, e-mail: info@mitp.ru
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