OT13p1B 0puuHaIBLHOrO ONIOBEHTA
Ha auccepranuio Jlarer Anexcannpa Hukonaepnua na TEMY
«IIpousBoHbIe CTPYKTYPHI YHAPHBIX airedp», NpeaCTABIEHHYIO HA COHCKAHHE
Y4eHOli cTeneHyn KaHAHAATA GH3HKO-MaTeMATHIECKAX HAYK 110 CNeHaTbHOCTH
1.1.5. MaremaTu4eckasi Joruka, anredpa, TeOpHs YHCEN H IMCKPETHAS MATEMATHKA
(01.01.06 — «MaTemaTnyeckas oruka, anredpa U TEOPHs YHCET»)

IIporsBogHEIe CTPYKTYpHI YHUBEpCAIBHBIX anredp (WX pemeTku noganreop,
PCLIETKH KOHIPYSHIHH, TPYIIIEI aBTOMOP(HIMOB, MOTYTpyIIIBL 3HJOMOP(HU3MOB H T. 11.)
ABJIIOTCA  OMHWM W3 KIIACCHYECKHX HHCTPYMEHTOB HCCIeNOBAHMUS CTPOSHUSA W
KIaccu(puKkaImm stux anre6p.

Jluccepranuonsas pabora A.H. JlaTel mocssimena M3YYEHHIO PELIETOK Iomauredp
(mogamredp) u permerox KOHTPYSHIMH (KOHIPYSHIHN) yHApPHBIX anredp u M-anre6p
(4,d,f). M-amrebpoit (4,d, f) 4BTOp HasblBaeT yHapHyro anrebpy (4,f), ¢
AOIOIHUTENBHOH TepHapHOU onepaumeit d(x,y,z), ONPENENICHHON 110 OAHOMY H3
npasui (1)~(4). Ilpudem yHaphas onepauus f ABIAeTCSA MepecTaHOBOYHOM ¢ TE€PHAPHOI
onepanued d, T.e. yHOBIETBOpSET TOXIECTBY IIEPECTAHOBOYHOCTH [ (d(x, Y, z)) =
=d(f(x), f(¥), f(2)).

Iycte (4, f) — npowussonsrEIl yHap u x, Y € A. Jlns moGoro snementa X yHapa
(4,f) uepes f™(x) o6osmauaercs PE3YJIBTaT NM-KPaTHOTO IPUMEHEHMs OIepauud f K
BMEMEHTY X; TpH 5ToM fO(x) = x. [Tonoxum Myy={n€ NU{0}| f*(x) = f "V} u
k(x,y) = min My , ecnu My, # @u k(x,y) = oo, eciu M, = @.Ilonoxum nanee
z, ecmn k(x,y) < k(y,2);

x, ecnu k(x,y) > k(y,z). 1
z, ecnd k(x,y) < k(y,z);
s(oy;2) =4y, ecmn k(x,y) = k(y,2); (2)
X, ecam k(x,y) > k(y,z).
{ , ecmn k(x,y) > k(y,2);
w(x;y;z) =1y, ecn k(x,y) = k(y,2); 3
, ecmn k(x,y) < k(y,2).
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, ecmn k(x,y) = k(v,2);

M ) = , eam k(x,y) < k(y,z). 4



YHapHBIe anreGpbl UMEIOT [IyGOKHe CBA3M ¢ APYTHMU paslienaMid YHHBEPCAIbHOH
anrebpsl. B wacTHOCTH, /06as yHapHas anredpa ABISETCS MOMMIOHOM Hajl TOJLyTPYTIITOH.
U, Hao60pOT, BCSKHH MOTUTOH HaJl IOTYTPYMITION SBIIsleTCS YHApHOU anre6poii. Bosmoxkna
HHTEPIIPETallus YHapHO! aiureOphl Kak aBToMara 6e3 BEIXOXA (aBToMaTa Mypa). Taxxe
YHapHYI0 anrebpy MOXHO MPEACTABUTE C TTOMOIIBIO OPMEHTHPOBAHHOIO rpada. YHapHEIe
alreOpHI UCIONB3YFOTCSA IIPU U3YYEHHH JPYIHX anrebpanieckux cucrem. I'. Iperep u
E.T. IlmMuxar nokasamu, 9ro s mo6oii YHHUBEPCATbHO! anredpsl A CylecTByeT yHapHas
anrebpa B raxas, uto Con A = Con B. B ommmume ot IIPOM3BOJIBHEIX YHUBEPCATbHBIX
anredp, e KOHTPYIHIUH [OAAITe6pEI MOTYT HE NPOIOJIKATECS O KOHIPYIHIIHH are6psr,
KOHTPYSHIMH TIOfaire6psl yHapHOH anre6psl Beera IpOmOIKaroTes 10 KOHTPYSHIUH
YHApHOH anreOpbl, W, BOOOIIE, pemieTka KOHIPYdHIIHiL IojanreOpel yHapHOH anreGpsr
M30MOP(QHO BKITAIBIBACTCS B PELIETKY KOHIPYSHIMH yHapHO#U anrebpsr. B.K. Kapramos
TioKasal, 9To UL [IPOU3BONBHEIX KOMMYTaTHBHEIX YHAPHEIX aiTe6p, CUTHATYpa KOTOPBIX
COnep:KHT Golee ONHOM oleparuu, NPOBGIEMA OIHCAHNS PEIIeTKH KOHIPYSHI[HIA,
obnajaromeil 3aaHHBIM CBOMCTBOM, SIBJISETCS ropasno Gonee cnoxuoit. JI. Xo66u u
P. Maxkensu B cBoeit MoHOTrpathum OTMEHAL0T, YTO B TEOPHM KOHTPYIHITHI 9acTo ynobHee
paborarte C yHapHBIME anreGpamu. ITockoneKy oOCHOBHEIE omeparyy anredpsr A
OIPENeITIOT MHOXKeCTBO Pol;A Beex ywmapmsix onepammit xmona Pol 4, a stor MOHOUJL
ONpEZENIAeT PEIIeTKY KOHIPYSHIUH anreGpr A.

B xone uccnenoanus ms AOKa3aTeneCTBa yTBepKaeHui A.H. Jlata ucnons3oar
METOAb! YHUBEPCATBHON aNreOpEI, TEOPUH PELISTOK i TEOPHH IpadoB.

B muccepralmy moiyvens! cieyromtme 0CHOBHEE Pe3yIbTaTH:

1. OrmcaHel KOaTOMBI, JOTIONHEHMS M KOICEBIOLONONHCHAS B perreTkax
KOHrpysHumi M-anre6p (4, d, f).

2. Onucansl M—anre6pst (4, d, f), PEIIETKY KOHIPYSHIMH KOTOPBIX ABISOTCS
PCIICTKaMH € NONONHEHUSMM, C  KONCEBAOAOMOJHEHUAMK W

reOMETPUYECKUMHE PEeIleTKaMU.
3. OmnmcaHb! KOHIPY3HII-KOT€PEHTHEIE YHapBI, a Takke KOHTPYIHII-KOTePEHTHBIE,

Cc1abo U JIOKATEHO KOTepeHTHEIE M-anrebpsr (4, d, f).



4. HaiifeHbl 5KBHBAJICHTHBIE YCIOBUS OTCYTCTBHS IOAAIre0p Ansd yHapHOM
anreOpel.

Couckarens umeer 11 omy6IHKoBaHHEX paboT, B TOM YHCIIe 10 TeMe ARCCepPTALH
11 pabot, u3 HuX 3 craTeu, OmyGIMKOBaHHEIE B PEUEH3UPYEMbIX HAay4YHBIX H3IaHMsX,
MHEKCUPYeMBIX B O6azax naHHEIX Web of Science, Scopus, RSCI, pexomeHnmoBaHHBIX mis
SallUThl B AUCCEPTAUMOHHOM coBere MI'Y mo cmemmanszocta 1.1.5. MaTemartuueckas
JIOTHKa, anredpa, TEOPHs YKCeN U IUCKPETHAS MaTeMaTHKa (01.01.06 — «Marematuyeckas
JIOTHKa, anrebpa u Teopus ucen»). PaGoT, HaMMCaHHBIX B COaBTOPCTIBE, HET.

Pabora HeoHOKpaTHO anpo6uposana Ha KOH(EPEHIUSIX U HAYYHBIX ceMUHapax.

Hucceprarmonnas pa6ora A.H. Jlatsl cocrout wu3 BBEJICHMS, YETHIPpEX IIIaB,
SaKJIIOHCHHS U CIIUCKA JIuTepaTypsl. I10mHbI 06beM mucceprarmu cocrasser 78 CTPaHHII.
B crimcke mateparypsr 122 manMenoBaHmys.

IlepBas rmaBa AHCCepTAUY SBISIETCS BBOIHOMN | COIEPKUT OCHOBHBIE OIPE/IEIEHHS,
0003HaYEHHUSA B BCIIOMOTATENBEHEIE PE3y IbTATEL, KOTOPBIE UCIONB3YIOTCS B HalbHERIIEM.

Bropas rmaBa amcceprammm mocesmena H3YYEHHIO pEIIETOK KOHIPY3HIIMIA
M-anre6p (4, d, f). B pasnene 2.1 npuseneso onucanme CTPOEHHUS KOATOMOB B peIlIETKAX
KOHIPYSHIMH NaHHBIX anre6p. B pasgerne 2.2 npUBOIUTCS omucanue M-anrebp (4, d, f),
PCIICTKY  KOHIPYSHIHH KOTOPBIX SBISIOTCS DEIIeTKAMH ¢ JOTOJTHEHUSMH, ¢
OTHOCHUTCJIbHBIMH  TOTIOJTHEHHSIMH, C KOICEBIOAOMONHEHHIAMH WITH reOMeTPUYeCKIMHU
peweTkamu. JlaeTcs ONHCaHWE JOMONHEHHH W KONCEeBIONONONHCHHH B pemreTkax
KOHTPYSHIUH PacCMaTPUBAEMEIX anre6p.

Tpersss rnaBa muccepTamuy mOCBAmIEHa U3YUYEHUIO KOHIPYIHII-KOTepPEHTHOCTH
anredp m ee MmomupHKarEIM. B pasnene 3.1 naercs omnpeneneHre KOHTPY3HI—
KOrepEeHTHOCTH aIre0pbl, U3MOXKEH KPATKUii 0630p Bonpoca. B pasnerne 3.2 mpusomstes
ONPCNICNICHAsl  JIOKAaIbHOM ¥ cnabolf  KorepeHTHOCTH anreOpsl.  J[oKa3bIBAroTCS
BCIIOMOraTe/bHEIe yTBEPKICHUS, UCIIONB3YEMBIe aBTOPOM TIPH TOKA3aTeTbeTBE OCHOBHAIX
pe3ynpTaToB paboTsl. B pasngene 3.3 10Ka3bIBAOTCS OCHOBHEIE Pe3yIBTaThl UCCIIENOBAHNU
KOHIpySHII-KorepeHTHOCTH M—anre6p (4, d, f).

UYerBepras riasa AUCCepTally MOCBAIIeHa anredpam 6e3 co6CTBEHHBIX nojanreop.

Haeres kpatkuit 0630p pesynapratos. B paszene 4.1 IpUBOSITCS SKBUBAICHTHEIE YCJIOBHS



OTCYTCTBMS mojairelp Juid yHapHOU anreGpel. B pasgene 4.2 omuchiBaeTcs aJIPOPUTM,
KOTOPEBIM IIPOBEPsIET OTCYTCTBHE HOAANreOp MM HAXOIUT COBCTBEHHbIE nofganreSpel U
TIOPOMIAFOIIIHE MX SIIEMEHTBI YHAPHOH alNreOpel, HOCUTENb ¥ CHTHATYPa KOTOPOH KOHEYHEL.
B pasnene 4.3 BBozmTCs ompeneneHWe H30TONHHA YHapHBIX anrebp. Ilomyueno nomnoe
OTIACAHNE KOHETHBIX YHAPOB, H30TOMHEIX YHAPY 6€3 COGCTBEHHBIX MOIYHAPOB.

B sakmoweHnu TOIBOAMTCS HWTOT  HCCEPTALMOHHOTO UCCIIEJOBaHUS M
ICPEUUCIAFOTCS MOTyISHHBIE Pe3YIIbTATHL.

PesynbraTel, moiydeHHble B JHCCEPTAIMOHHOM paboTe, HUMEIOT KOPPEKTHbIE

(G OpMyTHPOBKH 1 0GOCHOBAHEI CTPOTHMY [OKA3ATeIbLCTBAMM.

1o nuccepranuy uMmeroTCs 3aMeyatus.
48 W3 nokaszarenmbctsa nemmet 2.1.2 He ClIe/lyeT YTBEPXKICHHE JIEMMBI O TOM, YTO
M008s HeeAMHUYHAS KOHIPySHIus anre6psi (4, d, f) CONEPIKUTCS B KOHTPYIHIMU GN 115t
HeKoToporo n > 0.
2 B noxasarensctse memmsl 2.1.3, korna DeYb UJeT O €AUHCTBEHHOCTH KOaToMa
pemetku Con (4, d, f), Ha ntemmy 2.1.2 coblIaThes HEIb3S O TIPHYHHE M1EPBOTO MyHKTA,
HO MOKHO COCIIaThCsl Ha ONpe/ieleHie KOHIPYIHIIUY ¢ U JleMMy 1.3.4.
3. B nokasarenscTsax semmsr 2.1.8 u Teopemst 2.1.9, korna peYb UIeT o
HEO/IHOS/ICMEHTHOM CBASHOM yHape, NMEIOIeM OHOdNEMEHTHEIH T0AyHap, Ha JeMMy
2.1.2 copuiaThes HENMB3s 0 IPHYKHE MEPBOTO IYHKTA, HO MOXKHO COCIATHES HA JIeMMy
1.3.8.
4. B Tekcre aECCepTALEY 9ACTO BCTPEUAIOTCS OTUCKH, HEKOTOPbIE HETOTHOCTH B
bopMyTHpOBKaX, CHHTAKCHYECKHE OIITHOKH. Hanpuwmep, na ctp. 34 gersepras crpoka
CHH3Y H&IH/IC&HOI «oneparms d(x1,x2,x3) onpenenena mo IPaBUILY 110 OJHOMY U3 TIPaBUIL
(2)—(5)»; Ba c1p. 26 B oKazaTenLCeTBE TeMMEI 1.3.2 He HaIllWCaHO, YTO a — HEMOABUKHbIH
SIIEMEHT U T.JI.

BMecte ¢ TeM, yKa3aHHbIE 3aMEYaHNS HE CHIKAIOT 3HAYAMOCTH JUCCEPTALHOHHOTO
uccnenosanusi. Cuntaro, 4T0 QUCCepTalus MPENCTABIAET coboi 3aKOHYEHHYIO HAy4HO-
HCCIIeIOBATENECKY0 paboTy, WccieoBaHie BHOCHT BKJIAL B PasBHTHeE YHUBEpCAILHOMU

anredp.



Iosry4yeHHBIE IUCCEPTAHTOM Pe3yJIbTaThl B IIEPBYIO 0YePENb UMEIOT TEOPETHUECKYTO
3HaUMMOCTh U MOTYT OBITH MCIIOJIB30BAHbI JUIS JadbHEHIIero u3yueHus YHApPHEIX aire6p
(ITOIMrOHOB HaJl IOIYTPYIIIaMu) B ainredp ¢ oIepaTopamMu.

ABTOpedepar BEpHO U MOJIHO OTPa)kaeT OCHOBHBIE Pe3yJIbTaThl AUCCEPTAHOHHON
paboTHI.

Cuurato, uro auccepranuonHas pabora Jlarer A.H. «IIpousBomHBIE CTPYKTYpEI
YHapHBIX alreOp» COOTBETCTBYeT KPUTEPHUsM, onpeaeieHHbM mil. 2.1-2.5 «ITonoxeHus o
NIPUCYXKIEHUU yUEHBIX cTelleHell B MOCKOBCKOM ToCyIapcTBEHHOM YHUBEPCUTETE MMEHH
M.B. JlomonocoBa», u odopmiera coriacHo npuioxenusm Ne 5,6 «ITonoxenus o
JIUCCEPTALMOHHOM coBeTe MOCKOBCKOIO TOCYZAapCTBEHHOI'O YHHUBEPCHTETA WMEHH
M.B. JIomoHOCOBa».

[To MoeMy MHEHHIO, aBTOP JUCCEPTAIIUN 3aCIlyKUBACT MPUCYK/ICHUS €My YIEeHOM
CTENEHH  KaHauaaTa  (QU3MKO-MaTeMaTHYeCKWX  HAyK [0  CHElNHaabHOCTH
1.1.5. MaremaTu4eckas JIOTHKa, anrebpa, TEOpHS 4YHUCeN U AWCKPETHAs MaTeMaThKa

(01.01.06 — «MaTemaTugeckas JOruka, anredpa 1 TEOPUS YHCE»).

JlokTop GHU3HKO-MAaTeMaTHUECKUX HayK,

npodeccop A.A. CreranoBa

ITopmuce CrenanoBoll An€Hbl AHJpeeBHBI YI0CTOBEPSIEO



