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Jlate1 Anexcanapa Hukonaesuuya
"TIpou3Boanble CTPYKTYpHI YHApHBIX ajrebp",
MpEICTaBICHHYIO HAa COUCKAHUE YUeHOit CTeNeHH
KaHAuIaTa GU3MKO-MATEMATHUECKHX HAYK MO CIEHaIbHOCTH
01.01.06 — Matemaruueckas J0ruka, anrebpa u TEOpHs YHCE

(bu3uKO-MaTeMaTHYECKHE HAYKH).

Jlata Anekcanap HukonaeBiy okoHum ¢ oTinuneM deiepatbHoe rocy1apcTBEHHOE
OromkeTHOoe oOpasoBaTenbHOE YupexaeHHe BBICIIEro obpasoBanus «Bosrorpanckuii
rOCYJapCTBEHHBIH COLMAIBbHO-TIEAArorM4eCKuil YHHBEPCUTET», (DAKYJIbTET MaTEeMaTHKH,
uHGopMaTHKH U Qu3suku no cneuuansrocti 050201 «Maremarrka» ¢ JONOIHUTENIBHOMN
cneuranpHocTeio 050202 «Mudopmatukan B 2014 romy. OKOHYMB ¢ OTIHMUHEM
MarucTpatypy (Qakysisrera MaremaTHKH, MHQOpMaTHKM M (u3uku Bonrorpanckoro
roCyapCTBEHHOTO COLMAIBHO-TIEAArorHyeckoro ynusepcurera B 2016 roay, A.H. Jlara
NIOCTYIIHJI B OYHYIO aCIHPaHTYpy MeXaHHMKO-MaTeMaTHueckoro ¢gakynstera MY uMeHH
M.B. JlomoHOCOBa.

[lepen nMccepTaHTOM OBLI TMOCTAaBIEH PsA  OTKPBITHIX MPOOAEM OMHCAHHUS
NPOM3BOAHBIX CTPYKTYp M 00bekToB anrebp. K HauGonee pacnpoctpaHeHHbIM
NPOU3BOAHBIM CTPYKTYpaM airedp OTHOCATCA MX PEIETKH nopanre0p, KOHIPY3HLHMA,
TOMOJIOT M, TPYNIBl aBTOMOP(H3MOB, MOJIYTPYIIbl SHAOMOPHH3IMOB U ApYyTHE.

Hucceprauuonnas pabora A.H. Jlatel nocpsmeHa U3y4eHHIO pelIeTOK noaanredp
(momanrebp) M peleTOK KOHIPY3HUMHI (KOHTPYSHUMH) YHapHBIX airebp ¥ M-anreGp
(A,d,f). M-amrebpoit (A,d,f) aBTop HaspiBaeT yHapHyio anrebpy (4,f), ¢
JONOJIHUTENBHON TepHapHOH onepauuedt d(x,y,z), ONpEAENEHHOH [0 OOHOMY W3
npasui (1)—~(4). IIpuyem yHapHas onepauus f ABISETCA MEPECTAHOBOYHOM C TEPHAPHOI

onepauuei d, T.e. YIOBIETBOPSET TOXKAECTBY MEPECTAHOBOYHOCTH f(d(x,y,z)) =

= d(f(0), fO), f(2)).



[Tycts (A, ) — npousBoNbHBIi YHap u X,y € A. Jlns moGoro snemeHTa X yHapa
(A, f) uepes f™(x) o6o3uavaercs PE3yNbTAaT N-KPaTHOTO NPHMEHEHHsS ONMEpaLuH f K
JEMEHTY X; npu 3ToM f0(x) = x. [Tonoxum Myy={n€ NU{0}| f*(x) = f"(y»)}, u
k(x,y) = min Myy ,ecnu My, # @uk(x,y) = oo, ecin My, = @.Tlonoxum nanee

z, ecnu k(x,y) < k(y,2);

px;y;2) = {x, ecnu k(x,y) > k(y,2). (1)

z, ecam k(x,y) < k(y,2);
s(x;y:2) =<y, ecm k(x,y) = K.z @)
x, ecn k(x,y) > k(y,2).

z, ecam k(x,y) > k(y,2);
w(x;y;z) =4y, ecmm k(x,y) = k(y,2); (3)
x, ecnn k(x,y) < k(y,z).

z, eu k(x,y) = k(y,2); 4
x, ecnu k(x,y) < k(y,2). (4)

mix:¥z) = {

YHapHble anre6pbl UMEIOT MIyGOKHE CBA3H C JPYTHMHU paszenaMu yHUBEpCaJIbHOIM
anredpsl. B dactHoCTH, mo6as yHapHas anreGpa ABIsAETCA MOIMIOHOM Ha NOJIYrpynmoii.
Y, Hao0opoT, BCAKHIT MOIHIOH Haf TOJTYTPYTINON ABNSETCS YHapHOH anrebpoii. Bo3MoxkHa
MHTEPNpETauHsA yHapHO#H anreOpbl kak aBTomata Ge3 BbIxoaa (aBTomara Mypa). Takxe
YHapHYI0 alireOpy MOXHO NPEACTaBUTh C MOMOILBIO OPHEHTHPOBAHHOTO rpada. YHapHsle
anredpbl MCMONB3YIOTCA NP M3yYEHHH APYrUX anrebpaudeckux cucrem. I Iperuep u
E.T. lImuar nokasanu, 4To /s mo60ii yHUBEpCATbHOI anrebpsl A cymecTByeT yHapHas
anrebpa B Takas, uto Con A = Con B. B ominume OT mpOU3BONBHBIX YHUBEPCANbHBIX
anreOp, r/1e KOHrPYIHUMH NOAANTeOPBI MOTYT HE IIPOIOIKATECS [0 KOHIPY3HLMH anredpsl,
KOHTPYSHLMH TOAaNreOpbl YHapHOH anreGpbl BCeria MpPomOKAIOTCA 0 KOHTPYIHUHUH
YHapHOH anredpsl, W, BOOOILE, pelueTka KOHIPYy3HLHii nojanredps! yHapHOH anre6pbl
H30MOP(HO BKJIAABIBAETCA B PELIETKY KOHIPYSHLMIL yHapHoit anrebpsl. B.K. Kaprauos
fokasal, 4TO A/if MPOU3BOJIBHBIX KOMMYTATHBHBIX YHAapHBIX aire6p, CUrHaTYpa KOTOPBIX
coaepxuT Oosnee oxHON onepauun, npoGiemMa onMcaHMs PEWIETKH KOHIPY3HUHIA,
obnajaiolieii 3ajaHHBIM CBOICTBOM, SBJIsETCS ropasgo Gonee cnoxuoit. . Xo66u u

P. Maxkkensu B cBoeii MOHOTpadui 0TMEHAIOT, YTO B TeOpHH KOHIPY3HUHIT 4acTo yao0Hee



paboTath ¢ yHapHeIMH anreGpamu. ITockonbky ocHOBHBIE omepaumu anrebpsr A
OTIPEACIIAIOT MHOXKECTBO PolyA Beex ynapHsix onepauuii kioHa Pol A, a 3toT MoHoun
OMPENCIIACT PELIETKY KOHTPYIHLUMH anreGpsI A.

B Xone uccnenosanns ans mokasarensersa yrBepxaeHui A.H. Jlara ucnons3osan
MCTOLbl YHUBEPCATbHOM anreGphl, TEOPUM pewwIeTok u Teopuu rpado. Emy ymamocs
YCTCIIHO PELIHTD MOCTAaB/EHHbIE Tepes HUM NPOGIEeMBI, a TaKKe paspaboTaTh HOBbIE
MeTozbI. B yacTHOCTH, HOBBIH anroputy, KOTOPBIH IPOBEPAET OTCYTCTBHE mOare6p as
YHApHOH anre6psl HIIM HAXOMUT COGCTBEHHbIE nojanrebps! ¥ MOPOKAAIOMINE HX 31EMEHTBI
YHAapHOH anreGpbl, HOCHTENb U CHrHAaTYpa KOTOPOH KOHEYHEI.

B AUCCEpTALIUH NOJTYY€HBI CIEeOAYIOLHE OCHOBHBIC PE€3YyNbTaTHhI:

l. OmucaHBl KOAaTOMEI, HOMONHEHHSA W KOTICEBAOMONOIIHEHHA B pelIeTKax
KOHTpy3HUMii M-anre6p (4, d, f).

2. Onucannl M-anre6pet (4,d, f), PCLICTKH KOHTPY3HUMH KOTODPBIX SABISAIOTCS
PCUICTKAMH ¢ [OMONHEHHAMH, C  KOMNCCBAONONMONHEHMAMH MM
reOMETPHYECKHMH PeLIETKaMH,

3. OmnmcaHbl KOHTPYIHII-KOTEPEHTHBIE YHAPBI, a TaKKe KOHTPY3HII-KOTePEHTHBbIE,
C/1a00 ¥ JIOKaJIbHO KOTepeHTHbIe M—anreGpsi (A, d, )

4. HaiifieHpl KBHBAJICHTHBIE YCIIOBHS OTCYTCTBHS TORaNredp ans yHapHOii
ajnreopsl.

Mucceprauus A.H. JIaTsl COCTOMT M3 BBemeHus, YETBIPEX TIJIaB, 3aKJIIOYCHHUS M

CITHCKa JIMTEPaTYpBI.

[lepsas rnaBa qucceprauuu ABseTCs BBOAHOM U COZIEPXKHUT OCHOBHBIE OTIPE/IEICHMS,
0003HAaYeHHs U BCIIOMOTaTENbHbIE PE3YJIBTATEI, KOTOPbIE UCIMOJIB3YIOTCS B JaJIbHEHILIEM.

Bropas rnmaBa muccepraumm nocesmena M3y4YCHHIO PEUIETOK KOHIPYIHIMIL
M-anrebp (4, d, f). B paszuene 2.1 MPUBCICHO ONHCAHNE CTPOEHHS KOATOMOB B pelICTKaxX
KOHIPYJHUMH NaHHBIX anreOp. B pasaene 2.2 npusogutes omucanue M-anrebp (4, d, f),
PCLICTKH  KOHTPYIHUHH KOTOPBIX  SBISIOTCS pELICTKAMH  C JIOTIONIHEHHAMH, ¢

OTHOCHUTEJIbHBIMH AOTIOJIHCHHAMHU, C KOMCEBAOAOIONIHEHUAMU HJIH F€OMETPHYECKUMH



pewetkamy. Jlaercs onMcaHWe JOMOJNHEHHH M KONCEBHOLOMOIHEHHH B peleTkax
KOHIPY3HLHH PacCMaTpHUBaeMbIX aire6p.

Tperbst rnaBa nuMccepraumu MOCBALICHA H3YYEHMIO KOHI'PY3HL—-KOr€pEHTHOCTH
anredbp u ee Momudukauuam. B pasgene 3.1 maercs OMpeJeIeHHe KOHIPYJHI—
KOTEPEHTHOCTH areOphl, M30XKEH KpaTKuii 0630p Bonpoca. B pasmene 3.2 npuBomstes
ONpEACICHHA JIOKAIbHOH M cnaboH KOTepeHTHOCTH anreOpsl.  Jloka3sIBaloTCA
BCNIOMOraTeNbHbBIC YTBEPXKACHHS, UCIIOJIb3YEMbIE aBTOPOM MPH AOKA3aTEILCTBE OCHOBHBIX
pe3ynbTaToB paboTsl. B pasnene 3.3 n0ka3bIBAlOTCS OCHOBHBIE PE3YNBTATHI HCCIEAOBAHMA
KOHTPY3HU-KOrepeHTHOCTH M-anrebp (4, d, f).

Yersepras riaBa AMccepTalMK NMOCBsLIEHA anreGpam Ge3 COGCTBEHHBIX ToxanreGp.
JaeTca kpaTkui 0630p pe3ynbTaToB. B pazmene 4.1 npuBoaaTcs SKBHBAICHTHBIE YCIOBHSA
OTCYTCTBHs Nojanrebp s yHapHoi anreGpsl. B pasmene 4.2 onucebiBacTcs aaroputm,
KOTOPBIH MPOBEPACT OTCYTCTBHE MOAANredp MM HaXOAHMT COOCTBEHHBIC moaanreGpsl
TMOPOXKAAIOLIHE UX JIEMEHTBI YHApHOMH areGpsl, HOCHTEIb M CHTHATYPA KOTOPOii KOHEYHBI.
B pasgene 4.3 BBOAMTCS ompeaeNeHHe M30TONHM yHapHBIX anre6p. [Tonyueno nosnmoe
ONHCaHHE KOHEYHBIX YHAPOB, N30TOMHBIX YHapy 6€3 COOCTBEHHBIX MOAYHAPOB.

B nuccepranuu nosy4yeHsl CHALHBIE U HHTEPECHBIE PE3YJIbTAThl, HAXOSIHECS B
pyCJie MCCNEIOBaHUI YHHBEPCAIBHOM aNredpbl M TEOPHH MOJMIOHOB HA MOJYTPYIIIOH.
Cuuralo, uro Asekcanapom HukonaesuueM npoaenana 6onbluas, BaXKHast U aKTyasbHas
pabora.

[lonyyenusle pe3y/ibTaThl KOPPEKTHO JOKa3aHbl M  XOPOIIO  O(GOPMIIEHBI.
Jucceprauus 1EeMOHCTPUPYET BHICOKUN YPOBEHb HaYUHBIX CIIOCOOHOCTEI.

A.H. Jlata npoBeJ MoJjiHOE 1 BCEOOLEMITIONIEE HCCIIE0BAHUE KAX1011 TOCTABIEHHOM
3a7a4d M pa3BWI HOBbI€ MEPCNIEKTUBHBIE METOMBI HMCCIEJOBAHHUs, KOTOPbIE MOTYT
NPUMEHATLCS TAKXKE IS PpELICHUs M Apyrux 3anad. Pa6ora A.H. Jlatel umeer Gonbluoe
3HaYCHHe, KaK TEOPETHYECKOe, TaK M MPAKTHYECKOEe, U SBJSETCS CEPhEe3HbLIM BKJIAAOM B
coBpeMeHHylo  anrebpy. PaccmarpuBaemas  auccepraums  npeacraBnaser  coboi
3aKOHYCHHOC Hay4yHOE HccilefoBaHKe. Ee pesyinbTaTsl MOJIYUYCHBI JIMYHO ABTOPOM M

NPOLLIN BCECTOPOHHIOIO KBANH(ULUMPOBAHHYIO anpobauuio, Ony6aHKOBaHbl B BELyLIHX

HaY4HbLIX XXYpHaJaX.



OcHoBHble pesynbTatsl auccepraunu A.H. JIaThl H3IOMKEHB! B TPEX CTaThAX B
PCUCH3HPYEMbIX HAay4HBIX H3JAHHAX, ONpeAeNeHHbIX M. 2.3 [TonoxkeHus o HPUCYXACHHU
YACHBIX  CTereHeH B MOCKOBCKOM  IrocyaapCTBEHHOM YHHBEPCHUTETE  HMEHH
M.B. JlomoHOcOBa, npencTasneHHbIE MyONHKAUMM TMONMHO W  MPaBMJILHO OTpaxxaroT
OCHOBHBIC pE3yJIbTAaThl BBIMOJIHEHHBIX HCCiENOBaHMi. Ha NPOTKEHUH O0Yy4eHHs B
acmpanType A.H.Jlata HeomHOkpaTHO —mnpuHMMA Yy4acTHE B  MEXIYHapOMHBIX
MareMaTHYCCKHX ~ KOH(QEpeHUMAX M  BBICTYyman Ha Hay4YHBIX CEMHHapax ¢
BBICOKONPO(ECCHOHATBHBIMU AOKIAAAMH 00 OCHOBHBIX pe3ynbTaTax IHCCEPTALHH.

Cuuraro, uTO0 muccepraums JlaTel Anexkcannpa HukonaeBHYa MOMHOCTBIO
COOTBETCTBYCT KDHTEPHAM, YCTAaHOBJICHHBIM B «IT0NOXEHUHN O MPUCYXACHUH YYEHBIX
creneHeil B MOCKOBCKOM IroCYapCTBEHHOM yHuBepcutere HMeHn M.B. JlomonocoBay, u
PEKOMCEHIIyI0 €€ K 3allMTe B JHMCCEPTALHOHHOM coBete MI'Y.01.17 ®dI'BOY BO
«MockoBcknit  rocymapcTBeHHbIi YHUBEpCHTET uMeHH M. B. Jlomonocosay o
crneunasnbHocTH 01.01.06 — MaTtemaTHyeckas noruka, anredpa u Teopus yuce (pusuxo-

MaTeMaTHYECKHe HaYKH).

Hayumnelit pykoBoauTen:
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6 nexaGps 2021r.



