VTBEP2KJIAIO

3aMecTUTeNnsb JUpPeKTopa 1o Hayke PemepaabHOro
GHHOTO BIOIXKETHOTO YUPEXKICHUSA HayKH

OT3bIB

Beayineil opranusanuu Ha guccepranuio locmonosoit Mapuu Kaup>xaHoBHEI
«BryTpenHue u cMemanubie 00beMbl 6eCKOHEYHOMEPHBIX BBIMYKJILIX KOMIIAKTOB»
Ha COMCKaHNe Y4YEHOMH cTelleHM KaHAuIara PU3UKO-MaTEMATHYECKNX HAyK II0
cruenuaJjgbaoctu 1.1.4. Teopus BepogTHOCTEN 1 MaTeMaTHdYecKas CTaTHCTHKA

Huccepranumonnas pabora M. K. [JocmonoBoil mocssieHa H3y4eHHIO BHYTPEHHNX U CMEIIaHHBIX
00bEMOB BBIILYKJIBIX KOMIIAKTOB C MCIIOJIb30BAHHEM BEPOATHOCTHOTO HOIX0Za, 8 TaKKe WX 000OIIeHmit
u aHanoros. Bayrpennne obbembr Vi (K) Bomykioro xommaxTa K C RY apnsmorcs dbyrzaMeHTaNs-
HBIMH XapaKTePHCTHKAMU B BBIIYKJIOM T'€OMETPHH, OIPEAEISeMbIMA KaK KO3(MHUIMEHTH B (popMyie
IlTrettuepa. Teopema XaBurepa yTBEpKAaeT, 4TO J1i00as HENPEPEIBHAS, HHBAPHAHTHAS OTHOCHTEILHO
JBUXKEHUH BaJIoaIus IIPEICTaBseTCs KakK JuHeliHasd KOMOMHAIUS BHYTPEHHUX 00HEMOB, YTO IEMOH-
CTPUPYET UX IEHTPAJIBHYIO POJIb B TEOMETPHH BBIMYKJBbIX Tejl. OCcoObIil HHTEpeC NMPEACTaBIsSACT HEOXKH-
JaHHASA CBA3b MEXK/]Iy BHyTPEHHHMHE 00beMaMU U TayCCOBCKUMH IIPOIECCaMH, ODHapyKeHHas B paboTax
B.H. Cynakora u B. C. llupenbcona. Ta CBA3b MO3BOJSIET U3yYaTh BHYTPEHHHE 06HEMbI C BEPOATHOCT-
HOW TOYKHU 3PEHHH M 0006IIATDL KJIACCHYECKNE Pe3y/bTaThl Ha OeCKOHEUYHOMEDHEBIH ciydail. PassuTue
JAaHHOTO HaIlpaBJIeHHUs aKTyaJIbHO KaK JJisl TEOPUM BEPOSTHOCTEH, TaK W JJIs BBINYKJIOH reOMEeTpPHH U
dyHKIIHOHATPHOrO aHaau3a. CMellaHHble 06bEMEI, BB€IEHHBIE MHUHKOBCKHIM, ABISIOTCS €CTECTBEHHBIM
0000IIIeHIeM BHYTPEHHUX 00BHEMOB M UTPAIOT KJIIOYEBYIO DOJIb B JOKA3ATEILCTBE MHOTHX HEPABECHCTS,
BKJIIOYas 3HaMeHUTOoe HepaBeHCTBO AnexcanapoBa—®Penxejsa. O600IIeHre TCOPHU CMEIIAHHBIX 06HEMOB
Ha OeCKOHEYHOMEPHBIH CiIydail IpenCTaBiisgeT 3HAYUTE/IbHBIM TeopeTHIecKuil uuTepec. Vcciienosatue
KOHHYEeCKHX aHAJIOTOB BHYTPEHHUX 00beMOB — YIJIOB I'paccMaHa M KOHHYECKUX BHYTPEHHUX 00HEMOB —
TaKXKe ABJAETCH BaKHBIM HAIIPABJIEHUEM COBDEMEHHOI CTOXaCTUYeCKON reOMETPHH, TECHO CBA3AHHBIM
C TeopHeil CIydaifHBIX MaTPHI[ H KOMIPECCHBHOTO u3MepeHus (compressed sensing).

B muccepranuu mosiydeH psi HOBBIX DE3YyJIbTaTOB, HMEIONIUX CyIIECTBEHHOE TEOPETHYECKOE 3HA-
YEeHHeE.
Bo BBemenuu chopMymupoBaHBI LEMH W 33Ja49M KCCICIOBAHNUs, IPHUBEIEH 0030p JIHTEPaTypHl,
000CHOBaHa aKTYaJIbHOCTE TEMBL B JAHA XaPAKTEPUCTUKA MOJIYUYEHHBIX PE3Y/IbTaTOB.
B rnmase 1 mosydeno o6o6mienune TeopeMsbl llupenbcoHa Ha ciydail CMEIIAHHBIX 0OBbEMOB: yCTa-
HOBJIEHO T'ayCCOBCKOE IIDEACTABJIEHUE CMEIITAaHHBIX OObEMOB JIJiT KOHEYHOMEPHBIX 1 OECKOHEYHOMEDHBIX
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BBIILYKJIbIX KOMIIAKTOB, yIoBjIeTBOpsitounx ycnosuio tuna GB (Gaussian Bounded). B xauecTse mpuiio-
JKEHHH BBIYUCJIEHBI CMENIaHHbBIE 00bEMBI 3aMKHYTHIX BBIMYKIIBIX O0OJOYEK ABYX OPTOTOHAJBHBIX CIIH-
pauieii Bunepa, a Tak»ke IByX OPTOIOHAJIBHBIX CIHpaJiell 6poyHOBCKOTO MocTa. KpoMe TOro, 1oKasaHo
beckoHeuHoMepHOEe 0b60bIIeHNe HepaBeHcTBa Aekcannposa—Denxess.

B rmaBe 2 mccnemoBaHbI KOHHYECKHE aHAJIOH BHYTPEHHHX 00bLeMOB. BBemeHo um m3ydeHo Gec-
KOHEYHOMEpPHOe 000611eHre yriioB ['paccMana BBIMYKIILIX KOHYCOB; JOKA3aHA KOHWYECKAs BEPCHS TEO-
pemsbl Ilupenbcona mgnsa yrioB ['paccMaHa B GECKOHEYHOMEDHOM ClIydyae IpH IpeanojoxkeHun G Bg-
cBoiicTBa KoHyca. Tak>ke mony4ueHo beckoHeYHOMEpHOe 00061IeHNe pe3ynbraToB @. Terne, 3. Kabmyuko
u JI. H. 3anopox1ia o raycCoBCKUX IPeodPa30BaHUsIX KOHYCOB M CBSI3YM COOTBETCTBYIONINX BEPOSTHOCTEH
nornomenud. Hakonen, mokazaHa 6eCKOHEYHOMEPHAsA KoHMYecKas Bepcusi (popmyisl 111Telinepa, B Ko-
TOPOH BMECTO MHOTOYJIEHa BO3HHUKAET DAJ C KO3(hODUIMEHTAMY, PABHBIMA KOHHYECKHM BHYTDPEHHIM
obbeMaM.

B rmaBe 3 umccrnenmoBaHa mpowsBomAIIas (DYHKIHS IOCIENOBATEILHOCTH BHYTPEHHHX OGBEMOB
6eCKOHEYHOMEDHOrO BBIIYKJIOIO KOMIIAKTa, PaccMaTpuBaeMas Kak lenas (GyHxkuus (umenas dyHKIHS
ITreitnepa). Ha ocHOBE CUBbHO# JToraprnbMUUECKOH BOTHYTOCTH IIOCIEI0BATENILHOCTH BHY TDEHHIX 00b-
€MOB ITOJIYYEHBI OIEHKH Ha MOPAI0K U TUIl COOTBETCTBYIOIIEH e/I0i (DYHKIIUN, PACCMOTPEHbBI IPUMEPHI,
a Tak>Ke JOKa3aH PE3YJIbTAT O KOHIEHTPAIINU BHYTPEHHUX 00bEMOB.

B rnaBe 4 mocTpoeHBI OUCKPETHLIE AHAJIOIM BHYTPEHHHX OOBEMOB IJIsl BBINYKJIBIX PELICTYATHIX
MHOTOTPAHHHMKOB, II0Ka3aHO, YTO OHH AINPOKCHMUPYIOT BHYTpeHHHE 00beMbl Vi(nP) mpu 60JbImmx
HaTypayibHbIX n. [Ipemioxkeno o600menne, 06beIUHSIONIEE ABA KIACCHYECKAX IOAX0Ia K JUCKPETHO-
My 06beMy (HOACYET PEIIeTYATHIX TOYEK M CYMMHPOBAHHE TEJECHBIX YIVIOB KACATEJbHBIX KOHYCOB):
BBeJeHbI MOIuMUITUPOBaHHEbIE YTkl ['paccMana U U3y4YeHBI UX CBOMCTBA, B YACTHOCTH IIOKA3aHAa aJIu- -
THBHOCTb COOTBETCTBYIONIEN (DYHKIMK Ha KJIACCE BHINYKJBLIX PEIIeTYaThIX MHOTOTPDAHHUKOB.

PesynbraThl fuccepTalyy IOJIYYEHBI ¢ MCIOMB30BAHNEM CTPOTMX MATEMATHUYECKHX METOIOB BhI-
IIyKJIO# TeOMEeTpHH, TEOPUHU BEPOSATHOCTEH, PyHKIIMOHAILHOTO aHAIN3a  KOMILIEKCHOrO aHajm3a. Bee
JOKa3aTeIbCTBA IPUBEIEHEI IIOJHOCTHIO, TIOCIEIOBATEIBHO i HE BBI3HIBAIOT COMHEHMI B CBOEH KOPPEKT-
HOCTH.

B zaxmiouenne ormeTumM, yTo muccepranuonuas pabora M. K. Ilocmosnoroit «BHyTpenHue u cMe-
IaHHbe 06beMbl OECKOHEYHOMEDHBIX BHILYKJIBIX KOMIIAKTOB» IPEICTABIIET COOOM 3aKOHYCHHOE Hayd-
HOE HCCJIeJOBaHHie, B PaMKaX KOTOPOT'O IIOJyYEHbI HOBBIE CyIIECTBEHHBIE PE3YJIBTATHL Ha, CTHIKE TEOPUH
BEPOSITHOCTEH, DYHKIIMOHAIBHOTO AHAIN3a M BBILYKJIOH reoMeTpun. K unciay Hambosiee 3HAUMMEIX J0-
CTH2KEHUH OTHOCATCs: 06001eHe TeopeMbl 1upebcona Ha caydail CMeNIaHHbIX 00beMOB HECKOHEYHO-
MEDHBIX BBILYKJIBIX KOMIIAKTOB; BBIUUCJIEHHE CMEIIaHHBIX 06bEMOB 3aMKHYTBIX BBIIYKJIBEIX 060JI0YEK
OPTOTOHAJIBHBIX CIHpaJiell Burepa u 6poyHOBCKOr0 MOCTa; GECKOHEYHOMEPHOE 0000IIeHe HEpaBEHCTBA,
AnexkcannpoBa—®eHxelIs; KOHHYECKas Bepcusd TeopeMbl Llupenscona u GeCKOHEIHOMEDHAS KOHIMYECKAs
dopmyna lreiinepa; uccnenoanue nemoit dbyuknuu Il TeliHepa v yCTaHOBIIEHHE PE3YIHTATOB O KOHIIEH-
Tpauuyu BHYTDEHHUX 00BHEMOB; & TaKyKe BBEICHHE U CHCTEMATUIECKOE H3YUYEHUE AUCKPETHBLIX AHAJIOIOB
BHYTDPEHHUX 00bEMOB, BaJtoannii ['paccMana 1 MOIuUIIMPOBAHHBIX yTJIOB ['paccMaHa.

Takum o6pasomM, B paboTe IOIyUeHEl HOBbIE HHTEPECHBIE DE3YIbTATHI, HMMEIOIIHe TEOPETHIECKY IO
3HQUYUMOCTD JIJIs YKa3aHHBIX obsacreit MaTemaTuky. OCHOBHBIE PE3YJILTATHI TUCCEPTAIIUHU OITyBIUKOBA-
HBI B YETHIPEX CTATbAX B XKypHaJje, pekoMeHnoBaHHOM BAK, u mox/amplBaanuch Ha MHOTOYHCIIEHHBIX
HAy9IHBIX CEMWHApax M KOHQepeHIuaX. PaboTa HOCUT TEOpPeTUYECKUi XapaKTep, BCe €€ yTBEePXKICHUS
MTOJTHOCTHIO 0OOCHOBAHBI U CHAOXKEHBI CTPOTUME MAaTEMATHUYECKHMHU JOKA3aTeTHCTBAMHU.

ApTopedepaT TOYHO U aJEKBATHO OTPAXKAET COJEPIKAHIE OCHOBHOT'O TEKCTa AUCCEPTAIIVH.

ﬂnccep’raunﬁ BBIIIOJIHEHa Ha BBICOKOM HAaYYHOM YPOBHE: TEKCT HallMCaH B CTPDOI'OM aKaldeMH-
YEeCKOM CTHujie, C HCIIOJIBb30BaHHWEM XOPOLIETO0 MaTeMaTH4YEeCKOro fA3bIKa, a €ro CTPYKTypa OT/IHYaeTCHdA



JIOTUYHOCTEIO, IIOCIIENOBATEJILPHOCTBIO U 3&BepHIéHHOCTbIO. HpI/I BHHMAaTEJIBbHOM IIPOYTCHUU YO aJIOCh 06—
Hapy>KHUTh JIMIIb HECKOJIHKO MEJIKHX ONEYaTOK M PENaKIHOHHLIX HETOYHOCTEH, He BJIMAIONINX HAa CO-
JEPXKATeIbHYI0 9acTh PabOThI: Ha CTp. 43 B (DOPMyNUPOBKE OTKPBLITOH IpobieMel 6LLI0 6B TIOJNE3HO
YIOMAHYTB, 9YTO B Pa3MEPHOCTH d = 1 3a/1a4a pelleHa U CBOAUTCA K BHIYHMCJICHUIO CTAHIAPTHBEIX (byHK-
I[MOHAJIOB OT OPOYHOBCKOI'O JABUIKEHUSI; HA CTP. 57 B ONPENEICHUH YJIBTPa JOrapudMIYecKoil BOTHYTO-
CTH JJis eNuHO0Opasus ¢ HepaBeHCTBOM (3.1) MOXkHO GbIIO GBI COTIACOBATH MOPANOK HHIEKCOB k — 1
u k + 1; ma crp. 73 cnemosaso GBI HMOSCHUTH, KakK OIpenesseTcs ompenenutensd det(F) mua rpameit
u3 Fi(P); na crp. 93 BmecTo «Ty(P)» mammcano «IT'p(P)»; Ha cTp. 101 HECKOIBKO pa3 IPOMYIIEHA
3aKpHIBAIONIAs CKOOKA B MHIEKCAX CyMMHUPOBAHHS.

IloguepxréM, 9TO yKa3aHHbIE HETOYHOCTH M 3aMEUYAHHUSI HE YMAJIAIOT S3HAYHMOCTH JHCCEPTAIHOH-
HOT'O MCCJIEIOBAHUS.

Ha ocHOBaHHY H3MI02KEHHOTO, MOXKHO C YBEPEHHOCTHIO yTBEPXKIATh, YTO JUCCEPTAIHOHHAA paboTa
M. K. Jocnonosoit «BHyTpeHHHE U CMeIIaHHBIE O6HEMBI GECKOHEIHOMEPHBIX BLITYKJILIX KOMIAKTOBY
YOOBIETBOPAET TPeOOBAHUAM, IPEILABIIEMBIM K TUCCEPTAIIUAM Ha COMCKAHUE YYEHOH CTEIeHN KaHIH-
TaTa PH3UKO-MaTeEMATHIECKHUX HayX 10 cuenuanbHocTa 1.1.4. Teopus BepoaTHOCTe! H MaTeMATHIECKAS
CTaTHCTHKA, a eé aBTop, JlocmonoBa Mapus Kaup:kaHOoBHA, HECOMHEHHO 3aCIy2KHBAET IIPHCYKICHUSI
et y1€HOH cTeleHN KaHIuIaTa (PU3UKO-MATEMATHYECKUX HayK.

OrseB Ha muccepranuio M. K. JToconoBoit 611 paccMOTpPEH U 0No6peH Ha ceMUHAape JabopaTo-
puu Teopuu BepOATHOCTEH U MaTeMaTHIECKOH cTaTucTUKY nHCTHTYTa MaTeMmaTuky uM. C. JI. CoboseBa
CO PAH 18 nexabps 2025 rona, mpotokoi Ne 1. YyacTHEKH ceMHHapa OTMETHIIH BbICOKHII yPOBEHb Ma-
TEMAaTHIECKOH MOATOTOBKY COMCKATENA ¥ AKTYaJIbHOCTDb IOJIYUYEHHBIX PE3YJILTATOB.
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