OT3bIB
O(HUIMAIBHOTO ONMOHEHTA Ha JAUCCEPTALIMIO
AHJIPOHOBA BJIAJIMMHWPA TEPMAHOBHYA
«MaremaTuyeckre MOIEH, METOIbI 1 METOJUKH aBTOHOMHON  (hOTOrpamMMer-
puveckoii 00pabOTKU KOCMUYECKHX CKAHEPHBIX CHUMKOBY,
NpeJCTaBICHHYIO HA COUCKAHUE YYEHON CTeNeHH JOKTOpa TEXHHUECKHUX HayK
o crnenuanbHOCcTH 25.00.34-AspokocMUUecKkue Ucclie[oBanus 3eMiu, GpoTo-
rpaMMeTpHus (TeXHUYEeCKHe HayKH)

1. ARTVﬂJ’leOCTb TEMbI JHCCEPTALIMH

B mnocnennee necaruierne BoopykeHHble cuibl ctpaH HATO, Bkimouast
CILA, oTKpBITO COCPEJOTauMBAIOT HA MpaHMIaX Poccuu Gobliie Macchl BOMCK 1
BOCHHOW TeXHUKHU. Hanmuio peanbHasi yrpo3a HallMOHAIBHOM Ge30acHOCTH, YTO
CTaBUT IOCYJApCTBEHHbIC HAy4HBIE ITPOIPAMMBI MIEpe]l OCTPOUM HEOOXOAMMOCTBIO
pa3paboTKU a/leKBaTHBIX MH(QOPMALMOHHBIX TEXHOJIOrH. B cBeTe MpoTHBOEH-
CTBHs 0003HaYe€HHBIM HAMEPEHHSM BEPOSITHOrO MPOTUBHUKA PoccHM BO3HHKaeT
HEOOXOMMOCTh OINEPaTHBHOM MOATOTOBKM HEJOCTYIHBIX TEPPUTOPHIl B TOIO-
F€0/Ie3NYeCKOM OTHOIIeHHH. [IpuMennTensHO K 3anayaM GoTorpaMmMeTpuyecKoil
IPUKJIAJHOW HAYKH TO O3HAyaeT MOTPeOHOCTh B pa3paboTKe HOBBIX METOJOB H
TEXHOJIOTHI, 00eCreurBarolnX 00paboTKy CIYTHUKOBBIX M300pa)KeHHH B Mak-
CUMAaJIbHO CXKaThle CPOKHU.

B 9T0ii CBA3M TeMa mpesCTaBICHHON JMCCEPTAIIMOHHON PabOThI, OCHOBHOM
LIeJIbI0 KOTOPO# 0003Ha4YeHa pa3paboTka MeTOJI0B, MaTeMAaTHYECKUX MOJeNel
TEXHOJIOTHH, 00€CIIeYMBAIOIINX ONEPATUBHOCTL 0OPabOTKH KOCMHYECKHX CHHM-
xoB oT KK /33 poccuiickoro npousBocTBa, sBisieTcss 6€3yca0BHO CBOE€BpPEMEH-

HOW U aKTYyaJIbHOM.

2. HoBu3Ha n A0CTOBEPHOCTb HAYVYHBIX IMOJIOKEHHUH AUCCEPTALUU

Haylmaﬂ HOBH3Ha. B AUCCEPTALIMN TIOJTYYEHBI CleAyroIue Ppe3yJibTaThl,

NpeACTaBJIAIOIINE HAYYHYIO HOBHU3HY U BBIHOCHUMbIEC Ha 3allMuTYy:



1. O60cHOBaHHWE KOHIENTYalbHBIX MOJOXKEHHH COCTaBa, NpPUHIMIA JeH-
CTBHS W TOIOJIOTMU CHEMOYHOM armaparypbl KOCMHYECKOW CHCTEMBI OITHKO-
3JIEKTPOHHOTO Habmoenus, GpyHKIHoHUpytole# Ha ocHose I13C-MaTpul B3H ¢
2-X pSUIHBIM IIAXMATHBIM PAaCcIOIOKEHHEM CEHCOPOB Ha (POKATBHOM MIIOCKOCTH.

2. COBOKYIHOCTh MaTeMaTHYeCKUX Mojenel Juisi (OpPMUPOBAHUS CBA3O0K
[POEKTHPYIONIKX Jydeil cKaHepHbIX CHHMKOB, HCTIOJb3YIOIMX BHYTPEHHHE (O-
TOrpaMMETpPHYECKHE CBSI3H [JIl BOCCTAHOBJICHWs T'€OMETPUH CIIyTHHKOBOIO
H300paXKEeHNs B YCJOBHAX MEHSIOIIUXCSI PSKUMOB KOCMUYECKOH CheMKH. MeTo-
JMKa MOCTPOEHHs YKa3aHHBIX MOJesel afanTupoBaHa K CyLIeCTBYIOIIEMY ypPOB-
HIO TEXHMYECKHMX XapaKTepUCTHK LEeJeBOM ammapaTypbl, peXHMMaM M paKypcam
cwéMiu poccuiickux KK J133.

3. Merton ¥ MeTOAUKH (HOTOrpaMMETPUIECKON 00pabOTKH pe3yIbTaToB JIU-
CTAQHIIMOHHOTO 30HIMPOBaHUs 3eMiIH, 00eCreunBarOIIie MOBBIIICHNUE ONepaThuB-
HOCTH I'€OIPHUBS3KN KOCMUYECKHX CKAHEPHBIX CHUMKOB.

4. Tlokazarenu KadyecTBa (PYHKIMOHHPOBAHMS MaTEMaTHYECKUX MOJENei
KOCMMYECKOTO CHHMKA, TTO3BOJNISIONIUE CIENaTh HAy4HO OOOCHOBAHHBIA BBHIOOD
MapaMeTpOB alNapaTypsl UL Pa3IMYHbIX PEXUMOB KOCMUYCCKOH CHEMKH C TTPO-
IPaMMHBIM OTIpe/Ie/ICHHEM TEKYIEro HarnpaBieHHsl ChbeMKH.

5. MeroauKa IOCTPOEHUsI MAKETHBIX CHUMKOB MECTHOCTH, OTJIMYAOIIAAC
JIOTIOJTHUTENBHBIMU BO3MOXHOCTSAMH JIJISl aHAJIU3a U CHHTE3a MPOLECCOB MOCTPO-
eHHsI FeOMETPUM KOCMHYECKUX CHUMKOB, CUHTE3a TEXHOJIOTHH MX NPEABapUTEIIb-
HO# (OTOrpaMMeTpHUUecKoil 00paboTKH M pazpaboTKH TpeOOBAHWH K IepCIieK-
THUBHBIM CHEMOUYHBIM CHCTEMaM, alapaType HaBUTrallM¥ ¥ OPUEHTALUU CITyTHUKA
J33.

JlocTOBEPHOCTD MOJNYYEHHBIX Pe3yJbTaTOB MCCIEOBaHUH aBTopa obecrie-
YHBAETCS KOPPEKTHBIM NPUMEHEHHEM amnapara TEOpHH MHOXKECTB, MaTeMaTHYe-
CKOr0 MOJICNUPOBAHHMs M CTATUCTUYECKOrO aHallM3a, KOCMUYeCKod (ororpam-

METpPHUH, aCTPOHOMMUMU, I(apTOI"pa(bI/II/I H MOATBEPIKAACTCS FOCYI[apCTBeHHOﬁ 9KC-



neptuzoit DenepanbHO Ciy)Obl HHTE/UIEKTyanbHON cobcTBeHHOCTH (Pocma-
TEHT).

3. HayyHasi HEHHOCTH H NPAKTHYECKAs 3HAYHMMOCTD JIHCCEePTALIMH

Hayunasi HeHHOCTh PaGoThl 3aKII0YaeTCsl B TEOPETUYECKOM O0OOCHOBA-
HUHU BO3MOKHOCTH PEKOHCTPYKLMH CBS3KU NPOEKTUPYIOLIUX JIyYeH IyTeM yTOY-
HEHUs NapaMeTPOB ChEMKH 0e3 MCIIOb30BaHMs ONMOPHBIX TOYEK MeCTHOCTH. I1o-
JydeHHbIE Pe3yJIbTaThl COIEP)KAT HOBbIE HAYYHBIE PELICHHMs, IO3BOJISIFOIIUE IO~
BOPHUTH O CO3JaHHHU TEOPETHYECKUX OCHOB IpeJBapUTEIbHON (poTOrpammerpuye-
CKO#l 00pabOTKH KOCMHYECKHX CHHMKOB MO OOPTOBOM M3MepHTENbHOH MH)OP-
maiuu. TeM caMbIM, BHOCHTCS 3HAYUTENBHBIM BKJIaJ B pa3BUTHE TEOPHUU (POTO-
rpaMMeTPHH CKaHEPHBIX CHUMKOB U MM€EeT TaKXKe METO0JI0IrM4YeCKOe 3HaYeHHE.
IlpakTHYecKasi 3HAYHUMOCTb paGoThI COCTOUT B TOM, YTO pa3paboTaHHbIE
MOJIENIA, METOJBI U METOAMKH JOBEJCHBI 10 IPOrpaMMHOM pealu3alud U HC-
TOJIB3YIOTCSI B BEYIIUX HAYYHO-UCCIIE0BATENILCKUX OpraHu3anusax MuHucrep-
crBa ob6opoHsl P®, Pockocmoca u PAH. OHM cOCTaBIsAIOT Hay4HO-
METOJIMYECKYIO OCHOBY JUISI PEIICHUs psAJla aKTyalbHBIX 3aJa4, CBA3AHHBIX C
MPAKTHYECKAM BOIUIOIIEHHEM KOHIETLUU Pa3BUTUS POCCUUCKONW KOCMHYECKOM

TPYIIMPOBKHU B YAaCTH pa3pabOTKH TpeOOBaHUM K XapaKTEPUCTUKAM IEPCIEKTHB-
Heix KA J133.

OcHoBoIMOJIAraOIKe HAay4YHbIEe Pe3yJIbTAThl MMOJIYYeHbl CaMOCTOATENbHO. B
paboTax, HalMCAaHHBIX B COABTOPCTBE, ONpPEACIAIOIMN HAyYHbIA BKJIAJ IPUHA/-
JIE)KUT JIMYHO aBTOPY.

BBIBOZBI 1O HCCIETyeMbIM BOMPOCAM B JIOCTAaTOYHONH Mepe OOOCHOBaHBI,

IMOATBEPXKACHBI paCu€TaMU U SKCIIEPUMEHTAJIbHBIMHA UCCIICTOBAHUSIMMU.

4. OueHKa CTPYKTYPbI AHCCEPTANHHA U CTHJISI M3JI0KEeHHSI

JlyccepTaiiysi COCTOUT U3 BBEJCHHUS, MSATH PA3JIeiIOB, 3aKJIIOYeHUsI, OUOIHO-
rpaduyeckoro Crmcka, BkiIovaromero 239 HauMmeHOBaHUM, B ToM uucie 44
3apy0Oe)XKHBIX UCTOYHUKA M ABa MpuiiokeHus. OCHOBHAs 4acTh pabOThl U3JI0KEHA

Ha 288 cTpaHHIax TEKCTa, COAEPKUT 76 PUCYHKOB U 25 TabnuL.



ITpunoxenns A u B BkimrouaroT B ceOst BCrIOMOrarebHbIA TaOIMYHBIN U
rpaduyecKuii MaTepuail.

M3oxeHHbIe B QUCCEPTALME MaTepUaiIbl UCCIICJOBAHUN MMEIOT BHYTpPEH-
Hee e/IMHCTBO, 00YCIIOBIEHHOE MX JIOTHYHBIM paclpe/eleHHeM 110 TiaBam. Ilpu
3TOM Hay4HbIM YPOBEHb JUCCEPTALMM BBIJIEPXKaH B IEJIOM JOCTATOYHO BBICOKHM.
Jlist 060cHOBaHMS ee HayYHbIX MOJIOXKSHHUI MCTIOIb30BaHbl COBPEMEHHbIE METO/IbI
TEOPETUYCCKUX U DKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM.

O60CHOBaHHOCTh TEOPETHYECKUX ITOJIOXKEHHH M BBIBOJIOB Oasmpyercs Ha
rybOKOM aHau3e M MPaBUIBHOM BBIOOpPE JIOTUYECKUX CTPYKTYp Pa3sHOPOMHBIX
J@HHBIX, CTPOTOW TMIOCTAHOBKOM 3a/1aui (POPMUPOBAHKSI F€OMETPHH CITyTHHKOBO-
ro u300pakeHHMsi, aJeKBaTHOCTU pa3pabOTaHHBIX Mojeleidl PeKHMOB CheMKH H
AOIyCTUMOCTH TPUHATBIX OTPaHUYEHHH INpH (OPMHPOBAHHH H3MEPHUTEILHON
uHpopmanuu J133.

BbIBO/IBI ¥ peKOMEHALNH, CONEPIKAIUNECS B JUCCEPTALMU, UMEIOT 0OJIb-
110€ MPAKTUYECKOE 3HaYeHHeE, TaK KaK 000CHOBBIBAIOT KOHKPETHBIE CIIOCOOBI HC-
M0JIb30BaHUs NaHHbIX J[33 nmpu co3paHuu MHGOPMAIMOHHBIX MPOLYKTOB 100aB-

JIEHHOU CTOUMOCTH

5. Anpo6anus 0CHOBHBIX HAYYHbBIX IOJIOKEHHH TNCCePTAINH

Pe3yibTaThl BBINOJIHEHHBIX UCCIIEI0BaHUMN OMyOIMKOBAHbL B 25 CTAThIX B
M3[IaHKUAX, BXOASIINX B IIEPEYEHb POCCUHCKUX U 3apyOeiHBIX HAYyYHBIX KypHa-
0B, pekoMeHyeMbix BAK. ITonyuensl Tpu nateHTa Ha n306peTenus. OCHOBHbIE
Pe3yNbTAThI JOK/IAABIBANUCEH HA YETHIPEX MEKAYHAPOIHBIX U IISTH BCEPOCCHIA-
CKUX HAy4HO-IIPAKTHUECKUX KOH(PEPEHIHSIX.

[Toy4eHHbIe pe3ynbTaThl TEOPETUYECKUX U HKCIEPUMEHTAIBHBIX MCCIIEI0-
BaHHI U OMyOJIMKOBAHHBIE HAy4YHbIe PAOOTHI CBUETENHCTBYIOT O OOJIBIIOM JIHY-

HOM BKJIaJle aBTOpa B HAyKy M MPAKTUKY 00pabOTKH KOCMHUYECKUX CHUMKOB.

6. Peanmaunﬂ H MCIIOJIb30BaHHE

OcHoBHBIE TCOPECTUYICCKHUE U MPAKTHYIECKUE PpE3yIbTaThl pa6OTBI peain3oBa-

HBl W HCHONB30BaHbl B MunoOpHayku PO — B HUP «Opranuszanust nporeccos
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pa3paboTku, (OPMUPOBAHMS W aKTyaTHM3alHH OPTOr€OKOJUPOBAHHBIX JAHHBIX
AUCTAaHLMOHHOIO 30HIMPOBAHMS OOLIMPHBIX TEPPUTOPHN B MHTEpecax IeOHH-
(GopManioHHOTO 00€ecIeueHns COLUATbHO-IKOHOMHYECKOro Pa3BUTHUSL pEruo-
HOB»; B BOWCKOBOH 4dacTu 54023 — mpu pa3spaboTke TeXHWUYECKMX 3a1aHUil Ha
HHWP u OKP 1no 060cHOBAaHUIO TEXHUYECKOTO OOJIMKA U CO3JaHUIO CHCTEM aBTO-
MaTH3UPOBAHHBIX KOMILIEKCOB 00pabOTKH HH(POPMALUK CIIEHUATLHOIO Ha3zHAYe-
aust; B HULL (TTHO) ®I'BY 27 ITHUU MO P® — B cHcTeMHBIX HCCIIeIOBaHUSX,
CBS3aHHBIX C pa3spabOTKON TpeOGOBAaHMI K MEPCHEKTUBHBIM CPEICTBAM KOCMUYE-
CKOM KapTorpadpuyeckoit crémku; B HUUL ®I'VIT 18 LIHUM MO Pd — B HUP u
OKP, cB3aHHBIX C MOJEIMPOBAHHEM CIELHATLHON I'€OIPOCTPAHCTBEHHOW WH-
(opmanuy 1 paspaboTKOM MPOrpaMMHBIX 1 annapaTHbIX KOMIUIEKCOB eé o0pa-
6orky; B CIIMMPAH — B HUP Ha cniennanbHble TEMBI, CBSI3aHHBIX C aBTOMAaTH3a-
LUeH TEXHOJOTHMYeCKUX IPOLECCOB 0OpabOTKH CIENUaTbHON uHbopManuu; B
I0ro-3anannom rocynapcreeHHOM yHHBepcHTeTe — B y4eOHOM Tporecce mpu
NOJAroTOBKe GaKalaBpoB U MarkCTPOB MO AUCHMILTHEE «JIMCTAHIHOHHOE 30H]1H-

poBaHHe 3eMII U KOCMHUYECKasi (HOTOrPaMMETPHS».

K HemocTaTkam padoThl CIeyeT OTHECTH CIEeAyIolIee:

> Henoctatouno yGemuTenbHO MOKa3aHa TOYHOCTD paboThl pa3zpaboTaHHBIX
aBTOPOM MOJIeNiel CheMKH 0€3 MCTIONB30BaHMUS OMOPHBIX TOUEK (ctp. 11-12). DT
MOZIE/IM OCHOBAHBI Ha HUCIIOJIL30BAHUU BHYTPEHHUX (POTOIPAMMETPUUECKUX CBSI-
3eil. lIpeacTaBiienHble pe3yIbTaThl SKCIIEPUMEHTAIBHBIX HCCIIeI0BAHMIL auccep-
TAallMOHHOW PabOThI OTPAXKAIOT TOJIBKO BHYTPEHHIOK CXOAUMOCTbH BBIYHCIIHTEN b
HOTO Tiporiecca NpH OCTPOSHHH CBOOOJHON MOJIEIH MECTHOCTH, a He peabHyo

TOYHOCTB ONIPEACIICHUS DJIEMEHTOB BHEIIIHETO OPUEHTHUPOBAHUSI.

> ITockonbky mo6bie RPC-Momeny SBIISIOTCS JIUIIE MaTeMaTUYECKHUM SKBH-
BAJICHTOM CTPOTMX MOJEJEH ChEMKH M He MMEIOT (PU3UUECKOTO CMBICJIA, TO I10-
BBICHUTb TOYHOCTB U TIPOU3BOAUTENIBHOCTE 0OPAOOTKH CHUMKOB IyTeM KaJTuOpoB-

KH CBOUX COOCTBEHHBIX KOB(I)(bI/II_[I/ICHTOB OHH NPUHOHIIHAIBHO HE MOTYT, BOIIpe-
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KU yTBepxJeHuro aBropa (ctp.9-10). DTH Mojenu BBelleHbl KOMITAHUSIMHU-
oreparopaMu KOCMHUYECKHX CHUMKOB HE M3-3a UX JJOCTOMHCTB B HAy4YHOM ILJIaHe,
a U3 NPaKTUYECKUX COOOpaXKeHH, a UMEHHO — IS COKPBITHS OT TOTEHI[HAIbHBIX
KOHKYPEHTOB SIBHOTO BUJA CTPOTrON MOJENU MOCTABISIEMBIX CITyTHHUKOBBIX HU300-
PaKEHUH.

» Ha ctp.43 muccepraiuu cripaBelJIMBO OTMEYAETCS, YTO 3apsIOBbIE ITAKETh
I13C-marpunr B pexxume B3H oTciexuBaroT BO BpeMEHH IIepBOHAYaIbHOE
HaIpaBJIeHHEe Ha TOYKY MeCTHOCTH. OHaKo, CIEJCTBUEM 3TOTO SIBISIETCS He
MHOI'OKpPAaTHO€ IIOBBILIEHUE pa3pellalollel CrocoOOHOCTH HW300paXKeHHUs, Kak
yTBEpXKAaercs: B paboTe, a TOJIbKO N-KPaTHOE HAKOTIEHHE SKCIIO3UIIUH 10 Tpedy-
€MOI0 YPOBHS M KOMIIEHCALUS «CMa3a» M300pakeHUsl IPU COXPAHEHHH €ro pas-

pelaroieit cnocoOHOCTH.

» SI3BIK MpencTaBIeHHOM paboThl BO MHOTHX MECTax COMBAETCS CO CTPOrOro
Hay4HOro cTuiis. OH M300MIIyeT COKpaleHUsIMH, TEPMHHAMH U TTOHSATHSIMH, KO-
TOpBIE B CBOEH Macce 3aTpyJHSIOT BOCIPUSATHE TEKCTA, U, K COXKAJICHHIO, BBEICHBI
aBTOPOM BMECTO YK€ CYLIECTBYIOLIMX M OOLIENPUHSATHIX HAYYHBIX OIpeaeNICHUH,
KaK-TO:

Asmonomnasn gomozpammempuueckas obpabomka — NyOIUPYeT MIIMPOKO
pacrpoCTpaHEeHHbIN B JIMTEPAType TEPMHUH KIIPSMOE reOMO3UIIMOHUPOBAHUEY

@opmam — BMECTO «MOJIENbY;

koopourammoe npocmparcmeo OICC — BMECTO «ChEMOYHAsI CUCTEMAY;

BEKMOPHO-MAMPUYHOE YPAGHEHUE KOJINUHEAPHOCMU — BMECTO «KOJUTHHEap-
HBIE YPaBHEHHUS CBSI3H»;

samewjaroua MOOe/ib — BMECTO «CBO6OI[HaSI MOZICJIb» U MHOT'UE APYTHE.

Vka3aHHbIe HEIOCTAaTKN HE HOCAT MPUHLUUIIHAJIBHOIO XapaKTepa U HE BJIU-
SAKOT Ha 0611_[}/}0 ITOJIOKUTCIIbHYIO OLCHKY HACTOSIIEH AucCcepTralumu, a Jullb OT-

KPBIBAIOT HAIpaBJIeHUs JaJIbHEHIIeH HaydYHO-ITpaKTUYeCcKoi paboThl aBTOpA.



OBIIMU BBIBOJ/I. Ha ocHOBe pe3y/nbTaToOB W3y4eHUs] MaTePUAIOB JUC-

cepTaliy MOXKHO 3aKIFOYUTh, YTO MPE/CTaBlIeHHass paboTa BHIOIHEHA B LEIOM
Ha BBICOKOM Hay4yHOM YpOBHe, 00JialaeT HOBU3HOM, TEOPETUUECKON U TpaKTH4e-
ckoii nennocteo. Cozmepkanue aBTopedepara COOTBETCTBYET OCHOBHBIM IT0JIO-
YKEHHSIM JTUCCEPTAIlMU U IIPaBUIIBHO PACKPHIBAET CYILIECTBO MOJTYYEHHBIX Pe3yJib-
TATOB UCCIIEJOBAaHUM.

Huccepranus AugpoHoBa B.I'. comepXuT HaydHO 0OOCHOBaHHbBIE TeOpe-
THYECKHE W TEXHOJIOTMYECKHE pelIeHus 3aaad 1o (GpopMUPOBAHUIO CBOOOIHBIX
Mojeself MECTHOCTH 10 KOCMHUYECKMM H300pa)KeHUSIM Ha OCHOBE OOPTOBBIX M3-
MepeHui crnyTHHKOB /133, BHeIpeHHe KOTOPBIX BHOCHT 3HAYMTENbHBIA BKJIAJ B
neso nosbleHus obopoHocnocobHoctu Poccuiickoit @enepauuu. Ilo nosHore
COJZIepIKaHUsI, HAYYHOW U MPAKTUYECKOM IIEHHOCTH MOJyYeHHBIX pe3yJIbTaTOB OHA
SBJISIETCS 3aKOHYEHHOM HaydHOM paboTOH, COOTBETCTBYeT TpeOoBaHMsAM II. 9
«ITonoxenuss BAK Muno6puayku PO ...», npeabsBiIseMbIM K JIOKTOPCKUM JIUAC-
cepraiusiM, a e€ aBrop AHJpoHOB Bragumup I'epMaHOBHY 3aciyXHBaeT IpHU-
CYXJIeHHUs eMy YYEHOM CTereHu NOKTOpa TEXHUYECKUX HayK I10 CHelHalbHOCTH

25.00.34 — « A9poKOCMHUYECKHE UCCIeTOBAHUS 3eMIIU, POTOrpaMMETPHS».

OdurranbHpIif ONIMOHEHT
JOKTOP TEXHUYECKHUX HAYK

npodeccop % . @ s B.®. Yekanun
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