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1 Ilnenapnble JOKJaAbI

A. 1. Bapauos (CII6I'Y). OmeHku MHTErpajioB n-JUCTHBIX (DYHKOUH U reomerpude-
ckue cBoiicTBa obJsacreit

B noknazne paccmarpuBaercs 3agada 00 ONEHKe WHTErPAJIOB OT MPOU3BOIHBIX OIPAHUYEHHBIX
n-yucTHBIX pyaKImii. [Tokazano, aro B obaactu D co cupsiMisieMoil rpaHuIieii nMeeT MecTo TOYHas
10 mopsiAKY 3aBHcuMocTH or n onenka [, | f(z)|dedy < CLy/logn|| s, tae L — jiuna rpaHuipt
obsactu, a C' — HeKoTopas abCOII0THAS KOHCTaHTA. TOYHOCTH HepaBeHCTBA BU/HA YK€ Ha IIPOU3-
BeJIEHNSAX BJISIIIKe B € IMHUYHOM KpPyTe U BhITEKAeT u3 TOHKUX pe3yabraTos H. . Makaposa (1989)
u P. Banysnoca u Y. H. Mypa (1991) o rpannunom nosenernu (pyHKIHA 13 pocTpancTBa Bioxa.

AHajloruYHbIe ONEHKH TOJMYYeHbl U jyig LP-HopMmbl mpousBoguoil mpu 1 < p < 2. [omxyden-
Hble HepPaBEHCTBA CYIIECTBeHHO 0006ImanT usBecrubie onenku E. I1. Jomxenko (1966) mig pamu-
OHAJIBHBIX (DYHKIUN B 00J1ACTAX C JOCTATOYHO IVIQJIKON rpanuneil. Ecin oTKazarbes oT yCaoBUs
CHPSIMJIAEMOCTH, TO XapaKTep 3aBHCHMOCTH OT MOPAJKa JUCTHOCTH MeHseTcs. HaMu mosydeHsr
OIEHKH MHTEIPAJIOB OT MPOU3BOIHBIX OIPAHUYEHHBIX N-JTUCTHBIX (PDYHKIINNA B TEPMUHAX PA3MEPHO-
¢t MUHKOBCKOTO TPAHMUTIHI.

Hokmnan ocroan Ha coBmectHoit pabore ¢ I1. P. Katomossim (Kasanckuii denepaabubrii yHu-
BEPCHTET).

.. Bopucos (IMBII Y®UIIL PAH). YcpeaHenue oneparopoB ¢ MPOU3BOJILHBIM BO3-
MYMIEHHEM B MJIaAHINX KO3 duimenrax

PaccmarpuBaercsd 3aj1a4a 00 yCpeJHEHHH MHOT'OMEPHOI'O SJIIUITUYECKOrO OllepaTopa BTOPOIO
HOPsAJIKA ¢ TPOU3BOJIBHBIM BO3MYIIEHHEM B MJJIMHUX Koxpdunuenrtax. Ilokazano, 4To Bo3MOK-
HOCTh yCpeJTHEHUS TAKOTO OMepaTopa W YCTAHOBJEHUS PABHOMEPHOW Pe30JIbBEHTHOM CXOIMMOCTHU
SKBUBAJIEHTHA CXO/MMOCTH BO3MYIIEHHBIX KOIPMUIUEHTOB B MOAXO/ANIMX TPOCTPAHCTBAX MYJib-
TUILITUKATOPOB. JIJIsT CXOMMOCTH B YKa3aHHBIX HPOCTPAHCTBAX JOKa3aHbI IPOCTHIE U JIEI'KO TPOBe-
psgeMble KpUTEPUW, ITO TMO3BOJUIO AOCTATOYHO TOYHO ONMUCATH KJIACC BO3MYIIEHWH, A9 KOTOPHIX
BO3MOKHA MPOTeIyPa yepeaHeHusd. Pe3yabTaTbl TpoAeMOHCTPUPOBAHBI HA CEPUU TPUMEPOB.

II. A. Bopogua (MI'Y um. M. B. JlomonocoBa). KBanroBanubie nmpuGinKeHust

QopMyNIUPYIOTCH M€OMETPHYECKIE YCJIOBHS HA MHOXKECTBO B HAHAXOBOM IMPOCTPAHCTBE, HEOO-
XOJIUMbBIE WJIM JOCTATOYHBIE JIJI TOTO, YTOOBI CYMMbBI 3JIEMEHTOB 3TOTO MHOXKECTBA OBLIN TLIOT-
HBbI B 9TOM IpOCTpaHcTBe. V3 obImux TeopeM TaKoTo POJa BBIBOJAATCS KadeCTBEHHBIE Pe3yJIbTAThI
0 BO3MOYKHOCTH MPUOIHZKEHUs] HAUIPOCTEHIIIMU ApobsiMu (JTorapuddMUIeCKUME TPOU3BOIHBIME
KOMIIJIEKCHBIX MHOT'OYJICHOB), CYyMMaMH CJBUIOB OJHOM (DYHKIME, MHOTOYICHAMH € HEIBIME KO-
durmenTaMu 1 APpYrUMHU MHOYKECTBAMH B PA3/JIUYHBIX (DYHKIMOHAIBHBIX IIPOCTPAHCTBAX.

A. A.Taitdpynaua (MU AH). 27-BepiinHuble TpUAHTYIgnun 16-MepHBIX MHOTO0Gpa3uii,
MOXO0YXKUX HA OKTAaBHYIO MPOEKTUBHYIO IJIOCKOCTH

B 1987 ronxy Bpem u Kionesib jjokazajium ¢jie1yIomyio OIeHKY: BCsaKas KOMOMHATOPHAS TPUAHTY-
JATHST OTAUIHOTO 0T ¢epbl d-MepHOro MHOT0OGpasns (6e3 Kpast) TOJKHA UMETh He MeHee %d +3
BepruH. Bojee Toro, Haawume y MHOrooOpaswusi, OTJIMIHOTO OT Chepbl, TPUAHTYJIANNA POBHO C
37‘1 + 3 BepIIMHAMU HAKJIAJbIBaeT HA 9TO MHOrooOpasme O4YeHb KeCcTKHe ycaoBusd. Bo-mepBbixX, pas-
MEpPHOCTHL d MOXKeT OBITh paBHA TOJBKO 2, 4, 8 uau 16; BO-BTOPBIX, MHOTOOOpa3Ke TOJIZKHO ObITH



«MHOT0OGpa3neM, MOXOKUM HA MPOEKTUBHYIO ILJIOCKOCTb», TO €CTh JOJIZKHO JOMYCKATh (KYCOYHO
JuHelHy0) Gynknuio Mopca poBHO ¢ TpeMst KpuTHYecKiMHU TodkaMu. /1o HeJaBHero BpeMenu Obl-
JIO U3BECTHO POBHO 5 MPUMEPOB TAKWX TPHAHTY/Iuil B padmeproctax 2, 4 u 8. Caywait d = 16
OCTABAJICS TIOJIHOCTHIO OTKPBITHIM: HEe OBLIO U3BECTHO HUKAKUX 27-BePIMMHHBIX TpUAHTY AN 16-
MePHBIX MHOT000pa3uil, OTIHIHBIX OT cdepbl. 4 pacckayKy 0 MOCTPOEHWHN TAKHX TPUAHTYJISAIUIA.
A umenno, 6yJIeT MpPeIbsBICHO YeThIpe TAKUX TPHAHTYJIANUN ¢ IPYIOi cuMMeTpuil mopsiika 351
W Ha WX OCHOBE MOCTPOEHO oveHb MHOTO (Gosee 1019%) takux Tpuanryaaumii ¢ MEeHBITMMH TPYTIHA-
Mu cumMerpuil. EcrecrBennas rumnore3a COCTOUT B TOM, YTO BCE TOCTPOEHHBIE CUMILIUIIUAILHBIE
MHOTO00Pa3usi KyCOIHO JIMHEHHO TOMEOMODP(HBI OKTABHON MPOEKTUBHON MmIocKocTr. OMHAKO TMO-
OBITKH JI0KA3aTeJTbCTBA ITOM THIIOTE3bl YIIUPAITCI B HEOOXOIUMOCTD BEIYUCIEHIS BTOPOTO KJIacca
[TorTpsarHa MOCTPOEHHBIX CUMILUTHIIMATBHBIX MHOTOOOpa3uilt. B HacTosImee BpeMs He W3BECTHO
3bPEeKTUBHOrO CIOCODA TAKOTO BHIYUCICHUSI.

A.B.Tacaukos (M®TU). CoBpeMeHHasi CTOXacTUYECKAas ONTUMU3ANNs U aHAJIN3 JaH-
HBIX

B mporwtom roay wu3gaTeabcTBO Springer 3akazaso Ham kKauTy “Algorithmic stochastic
optimization”, B KOTOPOIi IJIAHUPYETCs OLUCATH OCHOBHbBIE aJI'OPUTMbI CTOXaCTUYECKOI OIITUMU3a-
U U WX TPUIOKEHHUS K aHaan3y AaHubix. Hambosiee gpKue CIOXKeTbl U3 KHUTH OBLIO PEIIeHO Bbi-
HECTH B JIOKJIAJl B OCTAPATHCS TPE3EHTOBATH WX B MAKCHMAJBHO TOMYJISIPHOM (HO MaTeMaTHIeCKH
cTporom) KJode. B gacTHOCTH, GYAyT 3aTPOHYTHI JOCTATOYHO TOHKHE COBDEMEHHBIE ACIEKThI 3a-
JIad OMTUMHU3AINY, BO3HUKAIONINX B aHAIN3e JaHHBIX. Hampumep, cxoxecTs cjaraeMbIX B IeJI€BOM
dyHKIMOHAJIE BUJIA CYMMbl MJIM HEOOXOJMMOCTb PElIeHUs TaKuX 3a/ia4 Ha JeHeHTPaJM30BaHHbIX
MEHAIOIAXCA CO BpEMEHEeM apXUTEKTypax...

. 1. Kanumynmua (K®Y). Aarebpanyeckue CTPYKTYPbl M BBIYUCIANMAs KATETOPUY-
HOCTb

Boraucanvas anredpandeckast CTPYKTY Pa BBIYUCJAUMO KATETOPUIHA, €CJIU MEK LY JIOOBIMH JABY-
MsI ee BBIYACMMBIMEU KOITHMSAMHU CYIECTBYeT BBIYUCANMBINA u3oMopdusm. B noknazne Gyner caenan
0030p HOHATHUI U HOBBIX PE3YJIBTATOB TEOPUU BBIYHCIUMbIX MOJEJIeH 1 KJIaCCUIECKOH TeOpUH BbI-
YUCTUMOCTH, CBA3AHHBIX ¢ BBIYHCIMMON KATETOPUIHOCTBIO U ee 0600menusiMu. B qactHocTH, 6y1yT
00CYZKIEeHBl PE3YJIbTATH 00 aHAJOraX BBIYUCIUMON KATErOPpHYHOCTH I IIPUMUTHBHO PEKYPCHB-
HBIX (IIYHKTYAJIbHBIX) CTPYKTYD.

M. A. Koposies (MIIAH). O HekoTOopbIXx apudmernyeckux cpoiicrBax apobeit Papes

Psamom ®@apes nopsiaka N HA3BIBACTCS MHOMKECTBO PAIIMOHATBHBIX HECOKPATHMBIX JTpobeit a/b
¢ yeaousivu 1 < a < b < N, ynopsiiouennbix 1o Bodpacranuio. /Ipobu Papesi BO3HUKAIOT ecTe-
CTBEHBIM 00DPA30M B PA3JIMIHBIX 33]a9aX AHAJTUTUIECKON Teopun duce, 1. OHEU MPEICTABISIIOT COOOM
MOJIE3HBI MHCTPYMEHT HCCae10BaHusl (KaK, CKaykeM, B KPYTOBOM MeTo/le) W OJHOBDEMEHHO sIBJIsI-
I0TCAd UHTEPECHBIM 00BEKTOM /I u3ydeHus. B dacTHOCTH, nMeeTcs OOJIBINIOE YHCJIO PE3YJILTATOB
0 CTATUCTHYECKUX U apuDMeTUICCKUX CBOMCTBAX TaKux Jpodeii. [loxkayil, caMbIM U3BECTHBIM U3
MOCJIeTHUX SBIgeTCd “MonyaspHoe cooTHomenne” ad — bc = 1, KOTopoe cCUpaBeIIuBO I JTIOOBIX
JIByx cocennux apobeit Papes c¢/d < a/b. B nokaage Mbl pacckazkeMm o JIpyrux, 00Jjiee TOHKHX
cBoOficTBax APOOEii, JTOKA3ATETHCTBA KOTOPHIX OCHOBAHBI HA M3YUYEHWH OIHOTO T€OMETPHYECKOTO
npeobpa3oBaHus MOJOBUHKH €JIMHUYHOTO KBajipaTa B cedd, HMeHyeMoro npeobpazoBanueM boka—
Kobenn-3axapecky.



E. A.Kyapsasuesa (MI'Y um. M. B. Jlomonocosa). Tomosiornyeckasi kjaaccudukamust
MHTETPUPYEMBIX raMHUJBTOHOBBIX CHCTEM Ha 4-MEPHBIX MHOT000pa3msax

JlarpaHzkeBbl CJIOGHUS ¢ OCOOCHHOCTSIMHU SBJISIOTCS €CTECTBEHHBIM 0000IIeHneM BIIOJIHE WHTE-
IPUPYEMBIX TAMUJIBTOHOBBIX cucTeM. MBI 1aauM KJIacCUMHUKAIUIO ¢ TOYHOCTHIO JIO TOIOJIOrHYe-
CKOIl 9KBUBAJEHTHOCTH JIAI'PAHXKEBBIX CJOCHUH € OCOODEHHOCTAMMU HA 3aMKHYTBIX CHMILIEKTHYE-
CKHUX 4-MepHBIX MHOI000Opa3usx, KOIjia BCe OCOOEHHOCTU HEBBIPOXKJEHBI, XOTsl Obl OJHA M3 HUX
nMeer panr 1, m 6a3a cJI0eHUS YJIOBJIETBOPSET HEKOTOPOMY YCJIOBHIO opueHTupyemoctu. Kiode-
BBIM IIIArOM JIOKA3aTe/JIbCTBA CJIYKHUT T'eoMeTpUuUuecKasd KIacCHuUKAIU MeJTOUUCIeHHBIX addun-
HBIX CTPYKTYP € OCOOEHHOCTSIMHU, KOTOPbIe MOI'YT BO3HHKATH Ha JIIOOOM OTKPBITOM CTpaTe Oa3bl
TAKOr'0 JIarPDAHKeBa CJIOEHUs ¢ OCOOEHHOCTAMMU.

A.T.Kysuenos (MIAH). Muoroo6pasusa ®axo u npobjieMa parnuoHAJIbLHOCTI

Anrebpamdeckoe MEOrooOpa3ne Ha3bIBALTCS PAMOHAIBHBIM, €CJIM B HEM €CTh OTKPBITOE BCIOLY
IJIOTHOE TTOAMHOXKECTBO N30MOP(MHOE OTKPBITOMY ILIOTHOMY HMOJAMHOYKECTBY a(pHHHOIO MPOCTPAH-
crea. Kak Hu cTpanHo, OTJIMYUTh PaluOHaIbHbIE MHOTO0Opa3us OT HEPAIMOHAJIbHBIX OKA3bIBAETCS
BechbMa HernpocTo. f caenaro 0630p KJIACCUYECKUX Pe3yJILTATOB O PAlMOHAJLHOCTH, a TaKKe I0-
CTapaloch PacckasaTh 00 OTKPBITHIX BOMPOCAX CBA3AHHBIX C 3TOH MPOOJIEMOIA.

H.B. Macaosa (MM VpO PAH, Vp®YV). O xapakrepu3anun KOHEYHOH IPyMIIbI €e
apudMeTn4ecCKuMH IapaMeTpamMmu

Cummerpusi — oauH u3 (PYHIAMEHTAJBHBIX HTPUHITUIOB CAMOOPTAHU3AINN MATEPUATbHBIX
dopm B npupoge. MHOKECTBO BceX CHMMeTpPHil HEKOTOPOTO 00bheKTa WJIM MHOYKECTBO TeX ero
CHMMETPHIl, KOTOPbIE COXPAHSIIOT KAKHE-TO CBOMCTBA 9TOr0 00beKTa (HAIpPUMep, OPUEHTAINIO B
IIPOCTPAHCTBE), 00pasyeT aareGpandeckyro CTPYKTYpY, KOTopast Ha3blBaeTcst rpymmoii. MccienoBas
IPYIILY CUMMeTPHil 00bEKTA, MOXKHO MOJIYYUTh HOBYIO MHMOPMAIUIO yzke 0 caMoMm o0bekTe. Oj1-
HAKO TP HCCJIeJI0BaHNN 00beKTa (MareMaTHIecKoro, Gpu3nIecKoro, XAMUIECKOr0 HJIH KAKOTO-TO
JIPYTOr0) CHTYyallust, KOTJa IPYIa ero CAMMeTpHIi W3BeCTHA a priori, siBisiercst pegkoii. OObraHO 13
SMIUPUIECKUX COODpaKeHU, U3 “BUIUMBIX  CBOUCTB 00bEKTA yIaeTCsd U3BJIEYb TOJIBKO HH(POpPMa-
IO O KAKUX-TO CBOMCTBAX 9TOH IPYIIILI, HAIPUMEDP, HEKOTOPBIE ee aprudMeTHIecKHe TapaMeTphl.

[Ipumepamu apudMeTHIeCKUX MapaMeTpOB KOHETHOMH IPYIIIBI ABASIOTCA €€ TOPAI0K, MHOMXKe-
CTBO MOPSIZIKOB BCEX €€ 3JIeMEHTOB (KOTOpOe IMPUHSATO HA3bIBATH CIEKTPOM I'DYIIIbI), MHOKECTBO
BEJIMYUH BCEX KJIACCOB COIMPAXKEHHOCTH €e 3JIEMEHTOB, MHOZKECTBO BCEX CTEIEHEel HeIrPUBOIUMBIX
KOMILJIEKCHBIX Ipe/ICTaBJIeHUil 310l rpynnsl u T.J0. llogBisgercda 3ajiada onpeIeuTh IPYIIY HIn
OITHCATH XOTs ObI KAKHE-TO €€ CTPYKTYPHBIE CBORCTBA U OCODEHHOCTH BO3MOXKHBIX JIHCTBHI Ha 00b-
eKTaX, eCJIU U3BECTHBI TOJIBKO HEKOTOPBIe apudMeTHIecKue mapamMmerpsl 3Toit rpynmnsl. Iloaydenne
PE3YJIBTATOB TAKOI'O POjia — 3TO pa3paboTKa MaTeMaTUYecKoro alnapara, KOTOpbiil B jaabHeiinem
MOZKeT OBITh MPUMEHEH U 3a MPeie/laMi MaTeMaTHKH.

OHEM U3 XOPOIIO M3BECTHHIX apu(METHIeCKHX IapaMeTpOB KOHEYHOH rpymibl (G SBJISeTCS
ee rpacd ['pronbepra—Keresis, KoTopblii Ha3bIBalOT elie rpadpoM MPOCTBHIX YHUCEJT. ITO HEOPUEH-
TUPOBAHHLIN Tpad Oe3 meresb U KpPaTHBIX pedep, BepIIUHAMUH KOTOPOTO SIBJIAIOTCS BCE MPOCTHIE
JIEJINTEIN TOPSAKA IPyIibl G U JIBe BEPIIMHBI P U ¢ CMEXKHBI B KOTOPOM TOTJA W TOJIBKO TOT/IA,
korya rpynma G comepKuT daeMenT nopsiaka pq. I'pad ['prorbepra—Kerens konedHoit rpymis, ¢
OJIHOi CTOPOHBI, OBIBAET “JI0CTATOYHO JIETKO” BBIUYUCJIHUTD, C IPYTO# CTOPOHBI, B HEKOTOPBIX CJIyYasix
OH OIIpe/IeJIdeT TPYIILY OJHO3HAYHO ¢ TOYHOCTHIO 10 m3oMopdu3Ma. Hanpumep, Xopolo u3BecTHas
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KOHEYHAas MPOCTad CopaauiecKas rpymma MoHeTp cogepKut nopsaka 8, 08 x 10°3 saementon (m1a
CpPaBHEHHUS, 110 HEJABHUM OIEHKaM, KOJIMYeCTBO 3JIeMEHTAPHBIX YacTull, B HabJ/1101aemMoit yactu Bee-
Jennoit — npumepro 3,28 X 10%°), npu srom rpad I'proutepra-Kerens rpymmns MoncTp cosepKut
Bcero 15 BepruH (mpudem HanbOJIbINAS U3 HUX PaBHA 71), ¥ 5Ta TPYHNa OJHO3HATHO ¢ TOYHOCTHIO
J10 msomopdusMa omnpeensgercs cBouM rpadom I'prorbepra-Kerena B K1acce KOHETHBIX IDYI.

B sTom mokasie Mbl 06CyIMM BOITPOC XapaKTepU3alui KOHETHOM IPYTIITHI ee apupMeTHIeCKuMU
napaMeTpaMu, B YaCTHOCTH, BOTPOC XapaKTepH3aluu KOHEYHOU rpynmnel ee rpadom ['prorbepra—
Keres.

A.E.Muposos (UM CO PAH, HT'Y). O guddepennnaabHbIX yPaBHEHUAX JIs WHTE-
rpUPYyEeMbIX OMJIbAPIAHBIX CTOJIOB

B jsiokJjiajie Oyer pacckazaHo 0 MeTojie HaxozxK/ieHus JudpepennualibHbiX ypaBHeHuil Ha pyHK-
U, 33Ja10Iue TPAHUIbl 00aacTeil ¢ uHTEerpupyeMbiM OmibgapaoMm bupkroda. Mbr npumensgem
9TOT METOJI JIJIsT HCCIIe0BAHNS TPOBOJIOYHOTO Ombspaa (wire billiards), nyist HaxoXK eHNs TOBEPX-
HOCTel ¢ (JIOKAJTBHBIM) MEePBBIM HHTEIPAJOM U JIJIsl HAXOXK/EHHUsT KYCOYHO TJIAaJIKOH MOBEPXHOCTH,
roMeoMopdHON TOPY, ¢ ABYMs HE3aBUCHUMBIMU TMEePBBIMU OUIbAPIHBIMI WHTEIDAJIAMHU.

A.B.IIarkuua (IM CO PAH, HI'Y). Konuennus UHIUIEHTOPHBIX PACKPACOK

a1 ieHTopoM B OpHeHTHPOBAHHOM T'pade Ha3bIBaeTCd Napa U3 BEPITUHbI U WHIUICHTHOH eii
JIYTH; MHIIJIEHTOP YA00HO TPAKTOBATh KaK IOJOBUHY JIYTH, IIPUMBIKAIONIYIO K JAHHOW BepIIUHE.
Tpedyercs pacKpacuTh HHIMJICHTOPHI MYJIbTUPaha B MUHEMAJILHOE YHCJIO IIBETOB C CODJIIOIEHIEM
3a/IAHHBIX OIPAHUYCHUN HA [BETA CMEXKHBIX (MMEOMUX OOIYIO BEPIIMHY) W COUPSZKEHHBIX (HMe-
IOMUX OOIYI0 AyTYy) HHIMIEHTOPOB. B moKIage Oyaer MOJHOCTBIO OCBEIeHa KOHIEMIHs TaKuX
pPacKpacoK: UCTOPHS BOZHUKHOBEHHS MOJIE/HN, PA3BUTUE METOJ/IOB, KPATKUl 0030p Pe3yabTaToB U
OCTAIOIIUXCSA OTKPBITBIME ITPOOJIEM.

E.B. Caenkos (MIIM um. M. B. Keagsima PAH). «Iludposoii kepu»: mogeaun gud-
dy3HOIT rpaHUIBI 1 MaTeMaTHYECKOe MOAEJIHNPOBAHUE MUKPOTEYEHHiT MHOTO(A3HBIX
cpel B MOPUCTBHIX Cpeaax

Jloknax ocHOBaH Ha COBMeCTHOI pabore ¢ B. A. Banamosbim.

B nmoknage paccMoOTpeH psiJ BOIIPOCOB pPeaiM3allud HTPUKJIaaHOoi TexHosgorun «lLludposoit
KepH», CYyTh KOTOPOil — MpsIMOe YHCIeHHOe MOIEIUPOBaHNe MUKPOTeUeHU MHOTOMA3HON K IKO-
CTH B MOPOBOM IIPOCTPAHCTBE TOPHBIX MOPO — KOJLIEKTOPOB HedTH U 1a3a. OCHOBY TEXHOJIOTHN
COCTABJISIIOT TaK HA3BIBaeMble Mojiesn ¢ nuddy3Hoit rpanuteil. OHU ABISIOTCS TEPMOIHHAMUIECKN
COTJIACOBAHHBIMH U TO3BOJIAIOT OIUCHIBATDH T€UEHUST MHOTO(DA3HOMN KUJKOCTH € IPIMBIM pa3perie-
HUEM JUHAMUKH TPaHUI] pa3jesa (a3 U KOHTAKTHBIX YIJVIOB OJHOPOIHBIM IO HPOCTPAHCTBY CHOCO-
6om. Vcnoab3yembie B paboTe ypaBHEHHs] MOJETH sIBASIIOTC KBasu(ruapo)auaamudeckoit (KIUT)
peryasgpusanueiir 6oee nmpuBblaHEbIX ypasHaennii Tuna Hapre—Crokca—Kana—Xumrapga. JomoHu-
teabuble KIJI ciaraembie siBAMI0TCH AUCCUIIATUBHBIME U UTPAIOT POJIb PEryJISPU3aTOPOB SIBHOM
Pa3HOCTHOMN cxeMbl. PazpaboTaHuble BEIYUCIUTEIbHBIE AJITOPUTMBI JIONYCKAIOT 3(PPEKTUBHOE Pac-
napaJiie/;IMBaHue U IO3BOJIAIOT AHAJIUIUPOBATH 38/ Ia49H IPEJICTABUTEIBHON CeTOUHON pa3MepHOCTH,
B TOM YHCJI€ T€UYEeHUs B BOKCEJHHBIX MOJEISX PEeATbHBIX MOPUCTHIX CPEJI, MOJYUIeHHBIX METOIAMUI
KOoMIIbIOTEpHO#T Mukporomorpaduun. B jokiaie paccmorpenbl obmume ujen «lludposoit kepuy,
BOIPOCHI TIOCTPOEHUS W TPUMEHEeHUsd Mojeseil Tuna qudy3Hoil rpaHulbl, a TaKzKe TPUBOIAATC



Pe3yABTATHl MOAEJIBHBIX U COAEPZKATEIbHBIX YHUCJIEHHBIX PACUYETOB, JTEMOHCTPUPYIONIUX BO3MOK-
HOCTH IIOJIXO0/IA.



2 Auarebpa

XacaH Agaxycceiin. Berunciaenue koroMmoJioruit KoHGOPMHOI aaredpnsl Yepe3 COOTBET-
ctBue Mopca

[Tongarue kondopmuoii ajireopot Jlu, Beegennoe B. I Kamnem B 1996 1., gaBisiercsa ajiredpande-
cKoil popmasuzanueit cBOHCTB KOIDDUIUEHTOB CUHTYJISAPHON YacTH Pa3/Ja0KEeHUs OMepaTOPHOTO
onpusesierus (OPE) st KupaabHBIX 0JIel B 2-MepHOiT KOHMDOPMHOI Teopun 1oJist. XOPOIo 13-
BECTHO, YTO JjIsd «OOBIYHOU» aJyreOpwl JIu g, geficTByionieit na Momye V', rpynibl KOIOMOJIOTHiA
H"(g,V) coBmamaior ¢ TpynmamMu KOrOMOJIOTHiT XOXIITHIbIA YHABEPCATHHON aCCONMUATUBHON 00ep-
roiBatotieii U(g) co 3navenusivu B V. i KoHdOPMHBIX ajirebp KapTHHA CYIECTBEHHO uHas. Mbl
UCIOJIb30BaIN JIUCKPETHYIO ajaredpandeckyio Teopuio Mopca Jiid moCTpOeHus MeTo/a, MO3BO/Isd-
OIEr0 BBIYUCTUTH KOTOMOJIOTHH DeLYIIUPOBAHHOIO KOMILIEKCA JJIS aCCOMUATUBHON KOHMOPMHON
ayredpsl. B kKadecTBe mpuMepa JaHHBIM MeTO] TO3BOJIUI BBIUUACIUTH BCE TPYIINBI KOTOMOJIOTHN
XoXImuabaa JJ1si YHUBEPCATbHOM acconmuaTuBuoil obeproiaorteit U(3) kordopmuoii anredpbr Bu-
Pacopo €O 3HAYEHUSMU B CKAJSAPHOM Mojtysie. JIOK/1a/1 MOJAroTOBIEH Ha OCHOBE COBMECTHOHM paboThI
¢ I1. C. KonecuukosbiMm u B. E. JlomaTkuHbIM.

B. FO. Bepesniok. KomMmyraTopHad ajimHa cremeHeii B CBOOOAHBIX ITPOU3BEIEHUAX
TpyIn

[lycts mambl cBobojHOe mpousBenenue rpynn G = A x B u Harypasiabnoe ducyao n. Kakosa
MHUHHMAJIbHAS BO3MOXKHas KOMMYTaTOpHAs JIUHA dj1eMeHTa ¢" € (G, He CONPSI2KEHHOIO 3J1eMeHTaM
¢BOOOAHBIX MHOXKHTEAeH? MbI A2/ M HOJIHBIH OTBET Ha JAHHBIA BOIPOC.

E. K. Bpycanckasa. O geanmMmocTu 4ncjia HabOpOB 3JIEMEHTOB I'PYNNbI C 3aJaHHBIM CBOIi-
CTBOM

B noknane Oyaer npejcraBiieHa TeopemMa O JIeJINMOCTH 9UCIa HADOPOB 3JIEMEHTOB TPYIIIHI, Y10~
BJIeTBOPAIONTHX (hOPMYJIE IEPBOrO MOPSIJKA B IPYIIIIOBOM 3bIKe (¢ KOHCTAHTAMH). DTOT PE3YIBTAT
00001maeT Kaaccudeckue TeopeMbl Ppodennyca u CosoMoHa.

C. A.Tlaiibynnuu. JlokanpbHO HHIbOIOTEHTHBIE AuddepeHimpoBauns ajaredopbl MHOTO-
4JIEHOB OT TPEX mepeMeHHbIX (0 coBmecTHOIT pabore ¢ N. Dasgupta)

Pacemorpum anrebpy A = k[z, vy, 2], tae k — moste. ljist Toro, 9To0bl H3y4arh IPYIITY aBTOMOD-
dbuzmor Aut(A) sroit anrebpbl BaKHbBIM 0GBEKTOM SIBIAIOTCS JOKATBHO HUIBIIOTEHTHBIE nude-
PEHIIUPOBAHNUS, KOTOPbIe COOTBETCTBYIOT ajrebpamdeckum noarpynnam B Aut(A), usomopdubiM
aJJIATUBHON rpymme noJist. JlokanbHo HuibmorentHble auddepennuposanue (JIHI) — sto sn-
Heliublil omepaTop D Ha A, yIOBJIETBOPAONUI TOXKIeCTBY JleiibHuIA Takoii, ITO s JTI000r0
snemerTa u3 A HalIETCs HATYPAJIBHOE Y9HUCI0 N Takoe, 910 D™ obuyssier 3ToT daemenT. JIokajabHO
HUJIBIIOTEHTHOMY JTu(bhepeHnpOBAHNI0 HA A MOXKHO MPHUNHUCATH YUCIOBYI0 XapAKTEPUCTUKY, KO-
TOpasd Ha3bIBaeTCd PAHTOM 9TOro auddepeHnupoBannd. PaHT MoKeT MpUHUMATH 3HaUeHnd 1, 2 u 3.
uddepernupoBanns panra 1 yeTpoeHB JOBOJIBHO TPOCTO: 3TO PENJIUKU YACTHBIX TPOU3IBOTHBIX B
HEKOTOpOoii cucteMe koopawHat. JIuddbepennupoBanus 2 u Tem 6osiee 3 He UMEIOT TAKOTO TPOCTOTO
omucanusd. B jokjaje Oyjer onucana urepamnuonnas nporeaypa mnocrpoenus JIHJI, koropoit mo-
ryT ObiTh mostyuenst Bee JIH/I panra 2. ByyT nojiydensl HOBbIe IPUMEDPHI HETPUAHTYISPU3YEMbBIX
JIHJT panra 2. Takzxke OyayT npeabsasiensl HoBble npuMeps! JIH/T panra 3.



A. A.Tanpr. O paciemniieMoCTd HOPMAJIN3ATOPA MAKCUMAJIbHOTO TOPAa B IPyIIIax Jiu-
eBa THUIIa

Baada 0 pacHIelIseMOCTH HOPMAJIM3aTOpa MaKCHMAJJIbLHOIO TOPa BIEpPBBIE ObLIa cHOPMYJIH-
posana B pabore 7K. Turca B 1966 roxy. Ilycrs G — mpocTast cBsI3HAs JIHHeHHAs aareGpamdecKast
rpynma HaJi aarebpanieckum 3aMblKaHUEM Fp HPOCTOTO 10J1d Xapakrepuctuku p. Ilycrb o — snj0-
mopdusm Creiinbepra u T — MaKCHMAaJbHEI 0-HHBAPUAHTHEIH TOD rpyiisl G. XOPOIIO H3BECTHO,
9TO BCe MAKCHMATbHBIE TOPH compsizkerbl B G 1 aktoprpytma Ng(T) /T wsomopdua rpytme Beii-
na W rpymmel G. BosHEKaeT ecTecTBeHHBIH Bompoc: Mo Kakux rpynn G HopmanuszaTop Ng(T)
pacreruisercst Haj 1. AHAJIOTHYHBI BOIPOC MOKeT GBITh cDOPMYIHPOBAH ISl KOHETHBIX IPYIIII
JieBa Tuna. B jokiiajie Oyjer paccKa3aHo O pellleHry HOCTaBJIEHHbIX BOIPOCOB.

M. II. 'ony6arankoB. O KJjacce BEPHIMHHO NPUMHUTHUBHBIX TPAH3UTUBHBIX HA Ayrax
BIIOJTHE PETYJIPHBIX IpadoB, BO3HUKAKIOINUAX U3 IMOATPYNIIOBOH CTPYKTYPbI TI'DYIIIBI
PSL(2,q)

OObIKHOBEHHBI k-peryssipubiii Tpad ¢ v BepIIHHAMEI HA3BIBAETCS BIIOJHE PETrYJISPHBIM C Ia-
pamerpamu (v, k, A, 1), ecan gobbie JBe CMeKHbIE BEPIIHHBI UMET TOIHO A OOIMUX cocejeii, a
JIIOOBIE BEPIITUHBI, HAXOIAINECST HA PACCTOSHUN 2 B 9TOM rpade, MMEIT TOTHO [, OOIIHUX COCeJIeil.

[Iycte G — xoneunas rpymna, H < G, $ = {H9|g € G} — coorBeTcTByIONMI KIacC CO-
npsizkeHHocTu noarpymnn rpynnsl G u 1 < d — nesoe uuncio. [locrpoum oObIKHOBEHHBIH Tpad
['(G, H,d) cieaytomum obpasom: Bepiunnamu rpada ['(G, H,d) saBiasorcs sjeMeHTsbl Kjacca §)
u aBe pasiandnble Bepiuabl Hy u Hy u3 $) cvexunl B I'(G, H,d) Torga u ToapKo Torma, Koraa
‘Hl N HQ’ - d

B noxkisaze Oymer JTOKa3aHO, UTO €CJAU ¢ — CTENeHb IPOCTOr0 Yucjaa Takasd, 9ro 13 < ¢ = 1
(mod 4), G = SLy(q) m H — mudapanbaasi MaKCUMaIbHas noArpynna rpynmnst G mopsaka 2(q—1),
to rpad I' = T'(G, H,8) gBasieTcss BepIIMHHO MPUMHUTUBHBIM TPAH3UTHBHBIM HA JyraxX BIOJTHE

alat+1l) g 1, 1, 1), pu stoM Aut(PSLa(q)) < Aut(T).
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Bousee toro, mer mokassiBaem, uro I' = I'(G, H, 8) comep:KUT COBEPIIEHHbIH 1-KOJI, B YACTHOCTH,
auamerp 3Toro rpada Gosabire 2.

JoxkJjiaj; ocHoBan Ha pesyJbrarax coMmectnoit ¢ H. B. MacsioBoit paborbl.

peryJsgpHbIM rpadoM ¢ mapaMeTpamu (

M. E. I'onuapos. Oneparopsl Porei-bBakcrepa Ha KOKOMMYyTaTuBHBIX ajireOpax Xomnda

Omeparopel Porei-Bakcrepa (Ha accoruaTUBHBIX aarebpax) BIEpBble BOZHUKIN B pabore
I'. Bakcrepa kak popmaan3M Mpu U3yUYeHUH WHTEIPAJbHBIX ONEPATOPOB B TEOPUH BEPOSTHOCTEN 1
MarTeMaTudeckoit crarucruxe. HezaBucumo ot 3roro, oneparopsl Porsi-Bakcrepa Beca HOJb ecre-
CTBEHHBIM 00pa30oM BO3HUK M B HAa4Uae 80-x rofoB npormuioro crosierus B pabore M. A. CemenoBa-
Taun-IlTanckoro npu u3ydeHuu CTPYKTYP TaMUJIBTOHOBBIX MHOTrooOpa3mii Ha rpynmnax Jlu. K na-
CTOAIIEMY MOMEHTY W3BECTHBI TECHBIEe CBA3M OomepaTropoB Porei-Bakcrepa ¢ Takumu oObeKTaMu
MaTeMaTUKHU, KaK pellleHHsd KJIACCHIecKOro ypaBHeHus sHra-Bakcrepa, Ouanredopst Jlu, moct- n
npeaueBbl anreOpwl, ABoiiHbe anredpsl Jlu, nBoitnbie anrebpor Ilyaccona u T. 1.

B cBoeit nenasueit padore JI. I'yo, X. Jlaur u FO. Illenr ganu onpemenenue oneparopa Porsr —
Bakcrepa na rpynmax. /lanHnoe ompeesienne coracyercst ¢ OOBIIHBIM MOHSTHEM omepaTopa PoTer—
Bakcrepa na ajnrebpax cieayomum odbpaszoM: ecsit G — 310 rpynmna Jlu u B saBigeTcs oneparopom



Porer-Bakcrepa Ha rpynme (G, To oTobpazkeHue, dABJISIONIeecs KacaTeTbHBIM K B B 1, dBisdeTcd
oreparopom Porwsi-Bakcrepa Beca 1 Ha coorBercrByiomieit aaredpe Jlu rpynmnst G.

B pannoit pabore Mbl BBOJMM ToHATHE onepaTopa Porbi-bakcrepa Ha KOKOMMYTATHBHBIX &JI-
rebpax Xotnda. /lanHoe monsTre ecreCTBEHHBIM 00pa3oM 0000ITaeT MOHATHA ONepaTopoB PoThi—
Bakcrepa na rpynnax u aiarebpax Jlu. B qactaocTu, oneparopsl Porsi-bBakcrepa Beca 1 na airebpe
JIu g (coorBercTBeHHO, HA Tpymme (G) HAXOJATCS BO B3AUMHO-OJHO3HATHOM COOTBETCTBHHU C OIe-
paropamu Pora—Bakcrepa Ha yHuBepcaabHoil obepreiBaiomeii anredope U(g) (cOOTBeTCTBEHHO, HA
rpymnoBoii anre6pe F[G| rpynnsr G).

A. C.Topnuenko. YHuBepcaiabHble (KO)AeiicTByOmue 6uMoHOnabl 1 MOHOUAHI Xonda

Bo MHOrEX pas/esax MaTeMaTuKu U (hU3UKU HAXOAT CBOE IpUMeHeHne (KO)MOJLy IbHbIe ared-
pot Haut aqaredpavmu Xomnda. C onHO# cTOPOHBI, Takue aaredpbl sBJISIOTCs 00001eHusiMEI aIredp,
IPaIyiPOBAHHBIX T'PyNIaMu u aaredp ¢ jaeficTBugMu rpymn apromopdusmamu. C napyroit cropo-
HbI, (KO)MOJLY/IbHbIE AJIreGPhl MOZKHO IPONHTEPIIPETHPOBATH Kak aJrebpbl QyHKIHNiT Ha (BO3MOXKHO,
HEKOMMYTATHBHBIX ) aJre0pandecKux MHOr0OOpa3usiX, HA KOTOPBIX JEHCTBYIOT KBAHTOBBIE IPYIIIIBL
cummMeTpuit. /It MHOIUX IPUJIOKeHUT (CTPYKTYpHAs TeOpHs, MOJIMHOMUATbHBIe H-ToXK 1ecTBa, ...)
OKAa3bIBACTCST HECYIIECTBEHHBIM, KaKas KOHKpeTHO anrebpa Xomda (Ko)aeficTByeT Ha 3aIaHHON aJl-
rebpe. 3/1eCh Mbl €CTECTBEHHBIM 00PA30M MPUXOANM K MOHSITHIO SKBUBATEHTHOCTH (KO)MO/YIbHBIX
CTPYKTYP, KOTOPOE SIBJISIETCST ODOOIEHNEM XOPOIIO M3BECTHOIO MOHATHS JKBHBAJEHTHOCTH T'Da-
JIVHPOBOK, MPUIEM MOXKHO JOKa3aTbh, 9TO Cpeau Beex ajredp Xomda, 3a7afonux IKBABAIEHTHbIE
CTPYKTYPHI, CYIIECTBYIOT yHUBEpCaJbHBIE. Bosee Toro, mamHbie MOCTPOEHUS MOXKHO ClIe/IaTh, HC-
MOJIb3YS SI3bIK 3AIIETEHHBIX MOHOMJIATBHBIX KaTeropuii u Monon 108 Xotda. (Monounamu Xorda
B KATEIOPUH BEKTOPHBIX MPOCTPAHCTB SIBJISIIOTCS aaredpbl Xomda, a B KATeropun MHOYKECTB - IPYTI-
nbl.) B mokmazge Gymer pacckazaHo O TOM, KaK MOYKHO OObeTHHUTH STH YHUBEPCATbHBIE MOHOM/IBI
Xonda u yausepcasibhbie (Ko)zaeiicTBytormue 6uairebpsl u anre6psl Xonda Ceuanepa—Manuna—
Tambapbl B € IUHYIO TEOPHIO, YTO, B TACTHOCTH, TO3BOJISIET YCTAHOBUTH OIIPEIe/IEHHYIO JIBORCTBEH-
HOCTH MEXKJIy HAMH, a TaKzKe 0 Ipod/IeMe BBIUNCIeHUs YHHBEPCAJbHBIX aarebp Xoida, cBoicTBax
OTHOIIEHUST SKBUBAJEHTHOCTH U €10 MPUJIOZKEHUSIX K TEOPUH MOJTMHOMHUAIbHBIX H-ToXK 1ecTs.

U.B. T'opaikoB. AkcuajibHBIE aJIreOphl fiopaHOBA THHA

AkcuaabHbIe aareOpbl — ITO KJIACC HEACCONMMATHBHBIX KOMMYTATHBHBIX aJredp, CBOMCTBa KO-
TOPBIX ONMPeeNdioTcs B TepMUHAX 3aKOHA CAugHuS. Korma 3TOT 3aKOH TpaJlympoBaH, B TPyIIIe
aBTOMOPGMU3MOB TAKOH aJiredOpPbl MOYKHO BbIJIEJIMTH KOHEUHYIO HOAIDPYIIILY, TTOPOXKJICHHYIO HHBOJIIO-
MUSIMA. ITO 00ECTIeTNBAECT €CTECTBEHHYIO CBSI3h TEOPUHU AKCUAJIBHBIX aJredp ¢ Teopreil KOHETHBIX,
B TOM YHC/JIe KOHEYHBIX TPOCTHIX, rpyir. [IpuMepsl akcnaabHbIX ajredp BKJIIOYAIOT OOJBITUHCTBO
ifopTaHoBBIX ayrebp u aareopy I'paiica. B sToM m0K1a/1e Mbl BBe/IeM IOHATHE aKCHAJIBHON aJIreOphl
U CKOHIIEHTPUPYEMCsI Ha aKCHAJIBHBIX ajrebpax dopaaHoBa THIIA.

B. IO.I'ybapen. Aareopsr Porbi-Bakcrepa u apoiinbie anredpbt JIn

B 2008 romy M.Ban nmen Bepr B KadecTBe HEKOMMYTATHBHOTO aHasora aireopsl llyaccona
BBEJI IOHsATHE BOIHOM ayreO6pnl [lyaccona. o onpenenenuio npoitnas aiarebpa Ilyaccona cnadxke-
Ha aCCOIUATUBHBIM YMHOXKEHHEM U JBOUHOI cKOOKOI JI1, KOTOphle CBA3aHbl aHAJIOTOM TOXKIECTBA,
Jleitbnuia. BekTopHoe pocTpaHcTBO € 3a/laHHOM Ha HEM JIBOHO# cKOOKOI JIn HasbpiBaeTcs JABOM-
HO#T anrebpoit Jlu.



3Becren dakr (cm., Hanpumep, pabory M. Toruaposa u 1. Kosecuukosa, 2018), uro asoitHbie
cKOOKM JIM Ha KOHEYHOMEPHOM IIPOCTPAHCTBE V HaAXOJATCS BO B3aUMHO O/IHO3HAYHOM COOTBET-
CTBHH C KOCOCUMMETPUIHbIME oieparopamu Porbi-Bakcrepa Beca 0 na anrebpe End(V). lannoe
COOTBETCTBHE MTPOJIOJIZKEHO Ha DeCKOHEeUHOMEpHBIH cirydail. Takum oOpa3oM, 1moJiydeH nepBoiit npu-
Mep IpocToil aBoiiHO# anrebps Jlu.

B coBmecTHoit pabore ¢ M. E.l'ongapoBbiM BBeJIeHO NMOHATHE IBOHHO#N aJjredOpnl JIu Beca A,
KoTopoe mpu A = (0 coBImaJaerT ¢ yKe M3BECTHBIM HoHATHeM ABOiHOI anrebpsr JIu. Ilokazano
B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEK/Iy JBOWHBIMU CKOOKamu JIu HeHy/jeBOro Beca A Ha Mpo-
crpancTBe V 1 A\-KococmvmMmerpruaHbiME oneparopamu Porei-Bakcrepa Beca A Ha anre6pe End (V).
YcTaHOBJIEHO, YTO, KaK U B CJIydae HYJIEBOIO BeCa, IIPOCTBIX KOHEYHOMEPHBIX JIBOMHBIX ajrebp Jlu
He CYIIeCTBYET.

JlokazaHo, 4To KaK/aas ABOMHAas cKoOKa JIu Beca A, 3ajanHas Ha BEKTOPHOM IIpocTpaHcTse V|
eJIMHCTBEHHBIM 00pa30M IPOJIOJIZKAETCS 10 MOJAuduImpoBanHoit jBoiinoit ckobku [lyaccona Ha
cBOOOTHOI acconmaTuBHON asre6pe As(V'). DTor pe3ysbrar, B 9aCTHOCTH, HOATBEPK IAET MHIOTE3Y
C. Apramonosa (2017).

B. E. ypakos. O nepuou4eckux rpynmnax, HaCbIII€EHHbIX KOHEYHbIME I'pynnamu ®po-
6eHunyca

I'pynna G Hacviugena TPYIIaMu W3 MHOXKECTBA Ipymm X, ecyu Jodasi KOHETHas TMOATPYIma
u3 G comepxKuTca B moarpymnme rpymnbl G, m3oMmopdHOil HekoTopoil rpymme u3 X. ['pymma G
HasbIBaeTcs epynnoti Ppobenuyca ¢ ponoanenueM H u gupom F, ecaim ' m H — cobGcTBeHHDBIE
noarpynnst rpynnel G u G = F X\ H, (G, H) — napa @pobennyca, T.e. H N HI = 1 aa mo6oro
ssementa g € G\ H,u G\ F* = J HY.

B jokmaze mpuBOAATCH JOCTATOYHBIE YCJIOBUSA, MPU KOTOPBIX OECKOHEYHAS IMEePUOIUYecKast
rpynna GG, HACHIINIEHHAas: KOHeUHbIME rpynnavu Ppoberuyca, apiserca rpynmoit Ppobennyca. B
HAIIHX HCCJIEIOBAHUAX CPeId TAKHX YCJIOBUH BayKHYIO POJIb 3aHHMAET HAIUYHE B IPYIIEe KOHed-
HBIX U 0DOOIIEHHO KOHEUHBIX 3JIeMEHTOB. DJIEMEHT @ Ha3bIBAeTCs koHeunvim B TpyIme G, ecind Bce
noarpymubl Buga (a,a) (g € G) KoHedHbl; djeMeHThl a U b rpynnsl G HA3BIBAIOTCA 0006UEHHO
KOHEUHbLMU, eCJIH Bee TOATpynnsl Buaa (a,b?) (¢ € G) KOHEeUHEL.

C. A. 2ZKununa. CpoiicTBa KOpHeii MHOTOWIEeHOB HaJ anredopamu Kaan—/Iukcona

Anreopamu Kann—/lukcona Ha MpoU3BOJIBHBIM TOJAEM F' HA3BIBAETCS ceMeHcTBO 2"-MepHBIX
ajiredp, ecrecTBEHHLIM 00pa3oM 06006maIoNuX aaredpbl KOMILIEKCHBIX YHCe/, KBATEPHUOHOB U OK-
ToHnOHOB. Atre6pnl Kamn—/lukcona, BOOOIIE TOBOPS, HEKOMMYTATHBHBI U HEACCOTMATUBHBI, & IIPA
n > 4 nepecraiorT OBITH JlayKe aJbTepHATUBHBIMUA. HanboJsiee M3y4eHHBIMU CPEJIM HUX SIBJISIOTCS
BellleCTBEHHbBIE aJreOpbl TUIABHOM TOCIETOBATENBHOCTH, /IJId KOTOPBIX F — MoJie BelecTBEeHHBIX
Yuces, a Bce mapaMeTpbl mponeaypol Ko /Iukcona moapasymeBaoTcs paBHBIMA — 1.

Jns kaxkoro muorowiena f(x) nax aarebpoii Ksju—/Iukcona oupejeién HEKOTOPBIH MHO-
rowren Cy(z) man nojsem F, maspiBaeMblit composoxkaomuM. [lenbio namnoif paboTsl SBISETCA
usydenue ca3n mMexay kopusmu f(z), f'(x) u Cy(z) mrs npoussoabrOro MHOrouaeHa f(r) Haz
asrebpoit Kanu—lukcona. B mokiane O6yayT U3/10KeHbI CJIEAYIONIIEe Pe3yIbTaThl:

1. B pabore Yanmama Ob1710 moKa3aHo, 9TO pH 1 < 3 KOPHU JIOG0T0 MHOTOWIeHA f(X) SBISIOT-
cst Takeke KopasaMu Cp(x). Yeranosieno, 4ro upu n > 4 910 yTBeprKIeHIe HepecTaéT ObITh BEPHBIM
B 00ITIeM CJIydae, OJHAKO MPOJOJIZKAET BBIOJHATHCS JJisi chepudecKnx KopHeil MHOTOUYIeHA f(1).
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2. Knaccmueckast Teopema [aycca—JIykaca yTBepKaaeT, 9To ajist JTIOOOTO KOMILIEKCHOTO MHO-
rowiena f(x) crenenu He menbiie 1 kopuu f'(x) comepzkarcs B BblLyKJIOH 000j10uKe KopHeit f(x).
I'mionun u IleporTnn 0600IIMIN 3TY TeopeMy Ha Cjydail aaredOpbl KBATEPHUOHOB, MOKA3aB, 9TO B
sTOM ciydae KopuE f'(x) comep:karcs B Tak HazbiBaemoil yautke [aycca—JIykaca sn(f). ITokaza-
HO, 9TO Takad GpopMmyaupoBka Teopembl ['aycca—J/Ilykaca ocraércs BepHON W /Il TPOU3BOJBHBIX
BeIeCTBEHHBIX aare0p TVIABHOM MOCJIeI0BATETHHOCTH.

Jokan ocHOBaH Ha coBMecTHOl craThe ¢ Comomonom Bumikaynanom, ATekcanapoM DMuie-
BudeMm ['yrepmanom u Ajmamom HamvanoM.

K. A. Nabenko. O nouyrnu npocteix rpynnax ¢ rpadom I'prorbepra—Keresia kak y Hepas-
pemnmbix rpynn @pobenumyca

Ipagp I'pronbepea—Kezenn (nmm epad npocmux wucea) I'(G) rpynust G — 910 0ObIKHOBEHHBII
rpad, BepIIHHAMI KOTOPOTO SBJISIOTCA BCE MPOCTHIE AeuTesn nopsaka (G, u BEpITUHBI P U (
CMEXKHBI TOTJIa M TOJBKO TOrda, Koraa B (G Haiimercs ssemenT mopsaka pg. 1o meopeme I'pron-
bepea — Kezeas, ecin G — rpymnma ¢ HecBa3HBIM rpadom ['prorbepra — Keress, TO BBIIOIHIETCS
OJIHO U3 CJeAyIomux yrBepxkiaennii: G — rpynna @pobennyca, G — 2-ppodenuycosa rpymna, G —
pacimuperne HIIBIIOTEHTHON T'PYIIILI ¢ MOMOIIBIO MOUYTH MPOCTON TPYIIIIH.

['pymna G HazbiBaeTcst pacnosuasaemoti mo rpady ['prorbepra—Kerens, ecim oHa onpeae/sier-
cs ceouM rpadom I'prorbepra—Keresss ¢ TOTIHOCTBIO 0 W30MOPGU3IMaA, NOYIMU PACNO3HABAEMOT,
€CJIM CYIIECTBYeT JIMIIb KOHEYHOEe YHCJIO IOMapHO Hen30MOPQHBIX I'pyin, rpadsl ['prorndepra—
Kerens xkoropsix pasust I'(G), u nepacnosnasaemots mo rpady ['pronbepra—Kerens unade. Hemasmo
I1. Kameponom u H. B. MacoBoit 661710 MOKa3aHO, YTO €CJIU TPYIIIA MOYTH paclo3HaBaeMa 1o Ipa-
¢y ['proubepra—Keress, To ona noyru npocra. B Buiy sroro pesyibrara u Teopembl [ prounbepra—
Kereng npenpcraBisger unrepec Borpoc cosnajenus rpados ['ponbepra—Kerens nodtu npoctoit
rpyunsl G u rpymnmsl H, Kotopas gaBisercd rpynmnoin Ppobenmyca unn 2-ppobeHnycoBoii rpyi-
noii. Perrernue 3roro Bompoca 6w110 moaydeno M. P.3unoBbepoit u B. /1. Masyposbim (2012 1.)
s caydasi, koraa G mpocTta, a B ciaydae, Korga H paspenmMa, COOTBETCTBYIOMNE Pe3Y/IbTaThl
CJIeYIOT U3 COBOKymHOCTH pey3ibraroB pabor M. P. SBunosbesoit u A. C. Kongparsesa (2015 r.),
U. B.Topmkosa u H. B. Macmosoit (2018 ). B arom mokaajie Mbl 006Cy 7K 1aeM PellieHie BOmpoca st
OCTaBIIIErocs caydast, Korga rpymnmna (G modTH mpocTa, HO He MpocTa, a rpynna H saBiasercs Hepas-
peruMoit rpymnnoit @pobennyca. lokiar ocHoBan Ha pe3ysabratax coBMectHoi ¢ H. B. MacoBoit
paboTHI.

A.B. Kucaunua. YciaoBusd KOHEYHOI 6a3MpPyeMOCTU TOXKIECTB MYJIbTUMINKATUBHBIX
BEKTOPHBIX ITPOCTPAHCTB U coBnaaenusa 1- m L-ugeanos

[Iycte A — acconmaruBHas anarebpa Hajg moaeM F, E — mommpocTpaHcTBO anarebpbl A, mo-
poxkparomee A kak aareopy. Anarebpa A B 3TOM ciydae Has3bIBaeTcs obepmuiarouleti anzebpot
npocrpancTBa F, a npoctpancTBo E HA3bIBACTCH MYALMUNAUKGMUBHBM GEKMOPHBIM NPOCMPGH-
cmeom wnn L-npocmparcmeom. CBOOOIHYIO ACCOMMATHBHYIO aaredpy OT MHOMKECTBa CBOOOIHBIX
obpaszyromunx X Gyaem oboznadarTh depe3 F(X).

[Tox mootcdecmeom napw (A, E) norumaercs Takoit MEOrowien u3 F'(X), KoTopblii paBeH HYJIH0O
B aiarebpe A mpu moacTaHOBKE BMECTO IEpEMEHHBIX 3JIEMEeHTOB IpocTpaHcTBa F. B atoMm ciyuae
TakkKe OyJIeM rOBOPUTH O mooicdecmee 8ekmopHozo npocmpancmea E.
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Yepes T'(G) obosuauum T-uneas, nopoxkaernsiit MmuoxectsoM G € F(X), a gepe3 L(G) 060-
3HaunM ujeast ajaredopol F'(X), 3aMKHYThIli OTHOCUTE/ILHO JIMHEHHBIX 3aMEH [IEPEMEHHbBIX 1 HA30BEM
ero L-udeanrom, noposcoenrvim muoscecmeom G.

Cxaxkem, 9aTto mootcdecmeo g npocmpancmea E caedyem us moowcdecme f1, fo, ... amozo npo-
cmpancemea, ecna g € L(f1, fa,...). MHOXKecTBO TOXKIECTB L-ipocTpancTBa F, U3 KOTOPBIX CJie-
JIVIOT BCe TOXKIECTBA 3TOrO IPOCTPAHCTBA, HA30BeM basucom moosicdecme E. B ciaydae, ecau 6asuc
L-tipocTpancTBa E KoHedeH, cKaxkeM, 9T0 F umeem kouneunwil bazuc moscdecme IR KOHEUHO
bazupyemo.

Panee aBTOpOM HCCIEI0BaH BOIPOC O HAJUIWH YCJOBHI KOHEUHON 0Ga3MpyeMOCTH TOXKJIECTB
IPOM3BOJIBHOIO L-mpocTpancTBa. JloKa3aHO, 9TO BCAKOE MYJIBTHILIMKATHBHOE BEKTOPHOE IpO-
crpaHcTBo E Haj GECKOHEYHBIM MOJIEM, YIOBJIETBOpsitoliee nubo ToxaecTBy [r,y|lz = 0, aubo
TOXKIECTBY x|y, z] = 0, nmeeT KoHeunslit 6asuc Toxaects. [Ipu atom, ecmn G — Gaszuc ToxKIeCTB L,
to T(G) = L(G).

B nacrosiieii pabore J0Ka3aHO, U4TO BCAKOE MYJIBTUILTHKATHBHOE BEKTOPHOE MPOCTPAHCTBO F
HaJI [I0JIeM HYJIEBOH XapaKTepPUCTHKH, YI0BIeTBOpsolee Jubo TOXKIAeCTBY [z, y|zt = 0, 1ub0 TOXK-
JectBy xy(z,t] = 0, umeeT KOHeUHBIH Gaszuc TOXKAeCTB. IIpr 9TOM CyIecTByeT L-TPOCTPAHCTBO ¢
Gasucom TOxkAECTB (G, COMEPXKANUM OJMH U3 MHOTOWIEHOB [x,y|zt, mubo xy[z,t], mis KoToporo

T(G) # L(G).

P. A.Ko370B. YHUBepcajJdbHbIE aCCONUATHUBHBIE OODEPTHIBAIOIINE C OTPAaHUYEHUEM Ha
JIOKAJIBbHOCTH 3 JIJIsI KBAJIPATUIHBIX KOH(POPMHBIX ajaredp, MOCTPOEHHBIX 10 CHENNAJIb-
HbIM aaredpam l'easdanga—/ldopdpman

AﬂFe6pr HOBI/IKOBa BO3HUKJIM KaK IIOMOINHHUK B IIOCTPOCHUN HEKOTOPLIX I'NaMHUJIBTOHOBBLIX OIIe-
paTopoB B BapuwalmOHHOM ucuucjaennn. PopMabHO, 3TO aJredpsl ¢ OJHON omepanueii — yMHO-
xxenneM HoBuKOBa — KOTOpas ABJISETCS JIEBOCUMMETPUUIECKONW U IPABOKOMMYTATUBHOI. Asrebpa
lenbdanna—lopdman 910 BEKTOPHOE MPOCTPAHCTBO C JBYMsl OHIMHEHHBIMA OTME€pANUgMu [-, -] u
(- 0 +), OTHOCHTESILHO KOTOPHIX MbI mostydaeMm anredpsl JIu u HoBukoBa coOTBeTCTBEHHO, a Tak-
ZK€ YI0BJIETBOPSIONIMME JIONOJHUTEILHOMY TOXK/IECTBY corjiacoBanus. Eciu anredbpa [esibdania—
Hopdman ecrectBennbiM 0bpa3oM BKJaasbiBaerca B aarebpy Ilyaccona ¢ muddepennuposannem,
TO OHA HA3BIBAETCS CNEYUUANLHOU.

Koudopmuast anredpa — sro moxysib C Haj anrebpoii nonuaomos H = k[0], cHaGkéHHBIN
onepanueil ymuokerust C @ C' — C[A] (T.e. pe3yJabTar yMHOXKEHUS — 3TO HOJUHOM 0T hOpPMATbHOl
nepeMeHuoit A co snadenusivu B C') u mabopom akcuom. Ilono6H0 “00branbiM” ajrebpam, KOH-
dbopmubIe anrebphl pazbuBaroTcs Ha MHOrooOpasust (acconuarusubie, Jlu u 1. 1.). Hanpumep, KoH-
dopmHubie agredphl JIn 0Ka3bIBAIOTCA OYEHb MOJIE3HBI KAK HHCTPYMEHT 10 U3YUYEHUIO CTPYKTYPhI U
npeJICTaBIeHNT BePTEKCHBIX aareop.

Anreopsr lesndanga—/lopdmvan Haxomadares BO B3AUMHO-OHOZHAYHOM COOTBETCTBUU C KBA/I-
paTUIHBIMU KOH(MOPMHBIME ajrebpamu JIu, BecbMa MUPOKHM KJIACCOM, COJEPXKAIMUM B cede
OOJILIMMHCTBO KJIACCHYECKUX NpuMEpoB: KoHMopMmuasg aaredpa leitzenbepra, Bupacopo, Hasbe—
[MIBapua u T.1.

s oObr9HBIX auredp JIu XOpoImo m3BeCTHA W OYeHb MOJIe3HA KOHCTPYKIWS YHUBEDPCAJTHHON
acconuaTuBHOM obGépThIBalonieit. Crocod NpeBpallleHus acCOIUATUBHON aJireOpul B ajarebpy Jlu
paboraeT u B KOHMOpMHOM ciaydae. OTHAKO, B OTIMYHE OT KJIACCHYIECKOTO Pe3yJibTaTa, He BCs-
Kasi KOH(popMHas asredpa JIlu MHBEKTUBHO BKJIAIBIBAETCS B aCCOIUATHBHYIO. DTO 00YCIOBICHO
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“MHOIO3HAYHOCTBIO” YMHOYKEHHUsI, & KMEHHO, TpeboBaHIEM JIOKAJIbHOCTH. TeM He MeHee, ecJin KBaI-
paruunasi kondgopmuas ajredpa Jlu nocrpoena no cuenuasibuoit anredpe l'esibdania—/lopdpman,
TO yAAETCA TPUBECTH SIBHYIO KOHCTPYKITUIO JIJIS TTOCTPOEHN YHUBEPCAJIbHON acCOMUaTUuBHON KOH-
dopmHOit 06EpTHIBaOIIEI aaredphl ¢ JJOKAJBHOCTHIO HE BHITIE 3.

A. B.KpaBuyk. CneKTp TPpaHCHO3UIIMOHHOTO rpada

Tpancnosunuonnstii rpad 7, onpenessiercs kak rpad Kau va cummerpudeckoit rpyiie Sym,,
OTHOCUTEJIHHO MOPOKIAIONIEr0 MHOKECTBA TpaHcmo3unuii. II3BecTHO, UTO BCe COOCTBEHHBIE 3HAUE-
HUsI 3TOTO rpada IBISIOTCS TMeJIBIMI TucaaMu. KpomMe 3Toro, T0Ka3aHo, 9T0 HanboIbiree cCOOCTBEH-
HOe 3HavYeHue @ nMeeT KPaTHOCTb 1, BTOpoe cOOCTBEHHOe 3HAYeHHe @ nMeeT KPaTHOCTD
(n — 1), u gua kazxxaoro k, 1 < k < n, 3HaueHne w SIBJISI€TCS COOCTBEHHBIM 3HAYEHUEM C
KPATHOCTHIO HE MeHee W:(k_z), [lockobKy TPaHCIO3UITMOHHBIH T'pad ABIAIETCS JABYIOJBHBIM,
TO JJIs JIIOOOTO €ro COOCTBEHHOTO 3HAYEHUsI A BEPHO, UTO —\ TaKKe sIBJISETCS COOCTBEHHBIM 3Ha-
YeHHeM C TOH ke KPaTHOCTbIO, 4TOo U A. Takmm oOpa3oM, UMeeTcss HEKOTOPOe Ipe/ICTaBIeHHe O
TOM, Kak ycrpoeH crektp Spec(T),) Tpancnosunnorroro rpada T, T/e moj CleKTpoM TTOHUMAeTCsI
MHOZKECTBO BCeX DPAa3JIUIHBIX COOCTBEHHBIX 3HaueHUil rpada BmecTe ¢ uxX KpaTHOCTAMEU. OITHAKO
TOYHOEe ONUCAHWe CIeKTpa JJs rpada 1, HenspecTHO. B 9TOM 10KIa/1€ OYAYT pacCKa3aHbl Pe3Yib-
TaThl B U3y4YeHWN creKTpa rpada T, KOTOPBIX yKe VIaI0Ch TOOUThCS, & TaK Ke O CJOKHOCTSIX,

KOTOPbI€ BO3ZHHUKAIOT IIPU IOIIBITKE TOYHO OIIHUCATDHL CIIEKTD AaHHOI'O rpacba.

O.B. KynukoBa. O HekOTOpPBIX (hbaKTOpPTrpynIiax runepooamdecKux rpyIn

Hoknaa mocBgAmEér  0OODIMIEHWIO  HEKOTOPBIX — PEe3YJIbTATOB, W3JOXKEHHBIX B  KHUTE
A.O. Onpmanckoro Ieomempus onpedessoujus coOmHowenutll 6 2pynnax, Ha CaIydail HeluK/Iu-
YeCKUX TUIepbondecKux rpyum 6e3 KpydeHus.

M. B. Maiicypanze. IIpuMmuTuBHBIE 3/1€MEHTHI CBOOOOHBIX HEACCOIMATUBHBIX ajaredp
Ha/ KOHEYHBIMU TTOJITIMHU

CBobojiHbIe HEACCONUATUBHDBIE aJredpbl OTHOCATCS K MIPAEPOBY MHOTrOoOpasuio ajuredp. HUro
O3HaYaeT, uTo Jiiobagd nojairedpa Takux aaredp gpigercd cBoOoHOM. [I[puMuTUBHBIE 3/1EMEHTHI —
9JIEMEHTBI, BXOJMIINE B MHOXKECTBO CBOOOHBIX 00PA3yIOMHUX AJITreOphl.

Ucnonp3ys TeXHUKY ¢BOOGOMHOTO MU depeHnnaIbHOr0 UCIUCIeHAd U KPUTEePUit TPUMATHBHO-
cru, chOPMYJTUPOBAHHBI B TEPMUHAX 0GPATHMOCTH MATPHIL (HAJ[ YHUBEPCATBHON 06EPTHIBAOIIEH
anrebpoil) IACTHBIX MPOU3BOIHBIX, MOJYUNIOCH HAWTH HOBBIH MOJXO K HCCAEJOBAHUIO. B dact-
HOCTH, JJIsl 9JIeMEHTOB JJINHBI 2 C TMPOU3BOJBLHBIM YHCJIOM O0PA3yIONUX HAlIeHA B3aWMOCBSI3b
MEKJy paHTaMH MaTPWIl, COCTABIEHHBIX 13 KOIMD@MUIMEHTOB MPU HEACCOIUATUBHBIX MOHOMAX W
OPUMHATUBHOCTBIO SJEMEHTA.

O. B. MapkoBa. AJreops!l AJMHBI OANH

Hoknan ocHoBan Ha copmectHoM uccaenopannu ¢ K. Maprunec (Yuusepcurer Osbesio, Vena-
uust) u P.JI. Pogpurecom (Vuusepcurer Can-Tlayny, Bpasuust).

JmuHOli KOHEYHOl crcTeMbl 06pa3yoIuX KOHEYHOMEDHOl (He 00s3aTeIbHO acCOUaTHBHOIN)
ajreOpbl HaJ, MOJeM Ha3bIBaeTcs HaWMMeHbIIee HATYypaJabHOE YHUCJIO k TaKoe, 4TO IPOU3BEICHUS
JUTVHBI, He MPEBBIIAONEH &, TOPOXKIAIOT ITY anreOpy (Kak BEKTOPHOe MPOCTPAHCTBO). Makcu-
MaJibHasl JIJIHHA cHCTeM 00pa3yIonux aaredpbl Ha3bIBAETCs JINHON aJreOpbl. Boraucienue JnHbI
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SABJISIETCS JIOCTATOYHO TPYIHOU 3ajadell, HampuMep, JIHHA IMOJHON MaTpHUIHON ajarebpbl HEW3-
BectHa (nmpobsema [laza 1984 r.). M3ydenwe anreGp, juimHa KOTOPBHIX OJM3KA K MHUHUMAJbBHOI,
MpEeICTABJISET UHTEPEC B KOHTEKCTE BBIUUCJAUTEIbHBIX Mporeayp. B Jjlokiate O6yaer jlaHo onuca-
HUe aJredp JIUHBI OJIMH HAJI MPOU3BOJIBHBIME MOJSMUA B TEPMUHAX 0a3uca ¢ U3BECTHOH Tadsueit
YMHOZKEHU .

M. A. Muxeenko. O pa3penimMOoCTH YPAaBHEHHUI HAJ IrpyHnaMu: KOHEYHBIE U JIOKAJIBHO
UHANKAOEeIbHbIE TPYIIIbI

YpaHenune w(zy,...xT,) = 1 Ha3bIBaeTCsI paspermmuMbiM HaJ Tpynmnoi G, ecim G BIOXKHMA B
KaKyI0-TO I'PYIILY, B KOTOPOil €CTh pellleHre JTaHHOTO YPaBHEHHS.

Teopema Hurmme—Toma yTBep2K1aer, 4T0 HAJI KOHEIHOHN IPYNION paspemnmMo Joboe ypaBHeHHe
¢ HeTpuBUAbHBbIM coziepxKkanueM. Teopema bBpojckoro—Xayu—Illopra rooputr, 4To ecju rpyiiia
JIOKAJILHO MHIUKA0EbHA, TO HaJ, Hell KJIacC paspenuMblx ypaBHeHU emé mupe.

Hamr (¢ A. A. Kisiuko) pesysabrar 060061aeT 9TH JIBE TeOPEMBbI.

B. B. Ilassmuna. O pacno3HaBaHUU KOHEYHBIX I'PYIII IO MHOYKECTBY pPa3MepOB KJIACCOB
COIIPSA>KEHHOCTH.

g xonewnoit rpymnnel G o6o3nadnm depe3 N(G) MHOKECTBO Pa3MepoOB €€ KJIacCOB COIPS-
JKeHHOCTH, a depe3 G — ee JIeKapTOBy n-1o crenedb. Hemasuo ObLT cpOPMYINDPOBAH CJIETY FOIINI
sonpoc ("Koyposckas Terpajp”’, Bonpoc 20.29): ecau S — HeabesieBa mpocTasi TPYIIIA, BEPHO JIH,
qto J7st 06oro n € N u 1060#t Koneunoit rpynnsl G ¢ TPUBHAJIBHBIM MEHTPOM U3 PABEHCTBA
N(G) = N(S™) caeayer uzomopduszm G ~ S™? ITjng n = 1 orBer Ha 9TOT BOUPOC yTBEPAUTE/ICH
JUIs BCeX HeabesIeBhIX MPOCTHIX rpymi S (3ro u3sectHas rumoresa JIx. Tommcona 1987 roxa, mo-
KazaHHast TOJHOCThIO B 2019 romy). B moksrane Gymer npeacrabien 0630p pe3yabraToB st n > 1,
B 4aCTHOCTH, OYIyT paccMoTpenbl ciydan: n =2 u S € {As, Agh; n =3 u S = As.

Pabota Boinosinena mpu noaepkke Maremarudeckoro Llenrpa B AKaieMropojike, coryiaiienue
¢ MunncrepcTBoM HayKn U Bhiciiero obpazopanust Poccuiickoit ®eneparnun Ne075-15-2022-281.

O.B.IloctaoBa. TensopHble cTeneHu BeKTOpHOro npexacrasyaenns U,(sl;) B KOpHIX u3
€ ITMHUITHI

ByayT paccMoTpenbl IpejcTaB/ieHHs KBAHTOBAHHON YHHBepCaJbHON oOepThIBaolieil asreod-
pHl sly ¢ pa3aeleHHBIMH CTeleHsSMHA W MaJIoif KBAHTOBOH T'PYIIBLI B KOPHSX W3 eTUHUIBI. MBI
HOJIyYUM SBHBIE (POPMYJIBI JIJIE KPATHOCTEH KOCHIX MOJyJieil B TEH30PHBIX CTEIEHSX JIBYMEDPHBIX
npe/icTaBjeHunit OOJIBINION U MaJioll KBAHTOBBIX TPYIIL. Byaer paccMOTpeHO OrpaHuYeHHe TPe/-
CTaBJIeHUH OOJIBIIONR KBAHTOBOH TPYIIILI HA MaJylo KBaHTOBYIO I'PYIIy, H HOCTPOCHHE MOJIEIN
peIIeTOYHbIX Iy TeH.

E. B. CokosoB. O6 annpokcuMupyeMocTn (pyHAAMEHTAJIbHBIX TPYNN HEKOTOPHIX Tpa-
doB rpymnmn

[I'pynma X HazpIiBaeTcs ammpoOKCHMHPYeMoil KjaaccoMm rpymn C, ecau Jid KaxkKI0To ee HeeJld-
HUYHOIO 3JeMeHTa T Haiiaercs romoMopdusm rpynnbl X Ha rpynny u3 Kjaacca C, nepeBOIdIIun &
B 9JI€MEHT, OTJIMYHBINA 0T 1. Hanboabmyo m3BeCTHOCTD MOIYIIIO CBOMCTBO (DPMHUTHON AIIPOKCH-
MHUPYEMOCTH (T. €. alllI pPOKCUMUPYEMOCTHU KJIACCOM BCE€X KOHCYHbIX prHH), ITOCKOJIBKY dJId KOHECYHO
orrpeseIeHHON (PUHUTHO AIMPOKCUMUPYEMOil TPYIIIHI pa3perninMa npobdjiema Toxjaecra. Hapsy
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¢ GpUHUTHON U3ydaTach TaKyKe ANNPOKCUMHUPYEMOCTh KOHEUHBIMU P-IPyTIaMu (Iae p — IpoCcToe
9HCII0), PA3PEITUMbIMHU, HIJIBIIOTEHTHBIMHI, CBOOOJHBIME U HEKOTOPBIMU JIPYTUME KJIACCAME TDYIIIL.
B nmacrogrmiem noksazie ¢cBOWCTBO AMIIPOKCUMUPYEMOCTH PACCMATPUBAETCH MPUMEHUTEIHLHO K Pas-
JWYHBIM CBOOOTHBIM KOHCTDYKIMSIM rpyTn (00001meHHbIM ¢BoOGOAHBIM pon3senennsM, HNN-pac-
MIUPEHUIM | T. 1), KazK/asl U3 KOTOPBIX MpeJcTaB/sgeT coboil oMHOBpeMeHHO U (byHIaMEeHTATbHY 0
IPYIIY HEKOTOPOTO Tpada Tpyni. B?iabimag 4acTh W3BECTHBIX Pe3YJbTATOB 00 ANMPOKCHMUPY-
eMOCTH TaKHUX KOHCTPYKIIUIl OTHOCHUTCS K CJIYYA0, KOTJA AMMTPOKCUMUPYIONIHA KJIACC SABISIETCA
KOPHEBBIM, T. €. 3aMKHYT OTHOCHTE/IHHO B3ATUS MOJTPYII, PACHIUPEHUI U JEKaPTOBBLIX CTEeleHeil.
B nocnennmne rompr 6611 BRIpabOTAH MOAXO/, TO3BOJIAIONINI U3y YaTh alIPOKCUMUDPYEMOCTH (DY H 12~
MEHTAJIbHBIX TPYII TpadoB Pyl ¢pa3y mesbiM (TOTeHIUATBHO GECKOHETHBIM) CeMefCTBOM KOp-
HEBBIX KJIACCOB. DTO, B YACTHOCTH, TO3BOJIUJIO BeChbMa CYIIECTBEHHO MPOJBUHYTHCS B U3YUEHUN
AMMIPOKCUMUPYEMOCTH CBOOOTHBIX KOHCTPYKITUI T'PYII KJIACCOM BCEX DPA3PENTUMBIX TPYI U pas3-
JIMYHBIMU €ro MoJIKjIaccamMu. B jokia e Oy/ieT NpuBeieHo KpaTKOe OIMCaHue YKa3aHHOTO MOIX0/IA,
chopMyIMpPOBaHLI OCHOBHBIEC 3aJ1a49M, BO3HUKAIOIINE IIPU €TI0 MPUMEHEHUH, U [I€PEYUCJIeHbl HEKO-
TOpBIE CAy9ad, B KOTOPBIX 9TH 33/Ia9N yIAJIOCh PEIIUTh.

A.M. Crapoaeros. O rpynmnax iiopaHoBa tuma

Axcuanpable anre6psl iiopganoporo tumna 1 6bL1u BBegeHB D. Peenom, C. IImekTopoBbIM 1
Jhx. Xomtom B 2015 1. DT0 KOMMYTATUBHbBIE AJIN€OPbI, TTOPOXKIEHHBIE HAEMIOTEHTAMHU, OLEPATO-
PBI JIEBOTO CJIBUTA KOTODBIX HMEIOT MHHUMAJbBHBIA MHOrOWIeH, genasmii (z — 1)a(z — n), tae
n & {0,1}. YMuaOKenne B Takux ajarebpax MOAUMHSIETCS MpaBHJIaM, 000DIMAIINM TPABUIA U3
IIUPCOBCKOTO Pas/IozKeHus B fOPAAHOBBIX anrebpax, rue 3 3aMensdercs Ha 1. OKa3anoch, 4To s
KazKJIOTO MOPOZKIAIONIET0 HAEMIIOTEHTa MOYKHO MOCTPOUTH aBTOMOPMU3M agreOphl MOPsIKa JIBa,
KOTOPBI# Ha3bIBaeTCst WHBOJMOIMeH Musimoro. B mokmajge Mbl 006CyIuM CBOMCTBA TPYII, TOPOK-

JCHHDBIX MHBOJIIOTHUAMHI MugaMoTo akcraJabHbIX aﬂre6p ﬁOpaHOBa THIIA.

P. O. Cracenko. Koporkue SLo-CTpyKTypbI

N3eectna kiaccuueckass koHcTpykius Turca—Kanropa—Kéxepa, mo3possiomast 1mo mpocToit
flopanoBoit anredpe J mOCTPOUTH MPOCTYIO aaredpy JIn g, uMeronyo BuI;:

g = oer(J) ®sly(J).

Teopema Turca—Kantopa—Kéxepa yrBepiaet, 4To MezK 1y NPpOCTbIMU HOPIAHOBBIMHU ajiredpamu u
npOCTBIME ajrebpamu JIu, yIoBIeTBOPAIONIIME OMUCAHHON BhITTe (hopMysie, CyIecTByeT B3anMHO
OJTHO3HATHOE COOTBETCTBHE.

Koncrpykmuio Turca-KanTtopa—Kéxepa MOXKHO MHTepIpeTHPOBAaTh KaK JIMHEHHOE TpeJICTaB-
nenne aareops! Jlu sly aBromMmopdusmamu anredbpnt JIu g, KoTopoe pasjiaraercs Ha HEIIPUBOIUMbBIE
upejcrasienns pasmepruocteit 1 u 3. EcrecrBenubiM 00001mI€HIEM SIBJISIETCS CJIEIYIONIEE TTOHSITHE.
[Tycts S — penykruBHas anrebpamdeckasi rpymnmna. S-CTPyKTypoii Ha anarebpe Jlu g HazbiBaercs
romomopdusm @ 1 S — Aut(g).

B noknajie pacemMarpuBaiores S Lo-CTPYKTYPBI. S Lo-CTPYKTYPY HA30BEM KOPOTKOH, €CJIH TIPe/I-
crapyienne @ rpymmner SLo pasiaraeTcd Ha HEITPUBOIUMbBIE TIPEJCTABICHUS pa3MepHocTeit 1, 2 u 3.
[Ipu sToM u30TUIIHOE pazJiozKeHue npejpcrapienus ¢ Oyger umerb BuL:

=000 (C0 )& (sh® ).
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Koncrpyxkiusa Turca—Kanrtopa—Kéxepa nony4daercs npu J; = 0. Hokjaam 6yaeT HOCBAIIEH CIyYaI0
J1 # 0.

Anamormano reopeme Turca—Kanropa—Kexepa, Oymer ycTaHOBIEHO B3aHMHO OJHO3HAYHOE CO-
OTBETCTBUE MEXKIy mpocThiMu ajredpam Jlu ¢ koporkoit SLo-cTpykTypoit ¢ J; # 0 u Tak Ha3BI-
BaeMBIMH IPOCTHIMHE CHMILTeKTHIeCKUMH Tpoiikamu Jlu-Tlopiana (J1; 90; J2), e J; — cumiLiex-
THYIECKOe MPOCTPAHCTBO, gy — PeAyKTuBHAsA mogasrebpa Jlu B sp(Jp), a Jo — mpocras ffopaamosa
nogaaredpa CUMMETPUUIECKUX OIepaTopoB Ha Ji, mpudeM Ha J; aaredpsl Jo u gy He UMEIOT HETPU-
BUAJbHBIX OOIIUX MHBAPUAHTHBIX ITOITPOCTPAHCTB. ByaeT jana moHas KiacCuduKaIms KOPOTKHX
S Lo-cTPpYKTYp Ha MPOCTHIX ajredpax JIm.

Koporkue 1 09eHb KOPOTKHE S Lo-CTPYKTYPHI MOKHO aHAJIOTHIHBIM 00pa30M 3a,/1aBaTh HA IPO-
U3BOJIBHBIX @-MOJIYJISX, UCIOIb3YsI COOTBETCTBYIOIIEe JTUHeiHoe mpeacTaBaenne aaredpsl jin g. [lo-
JI0OHAsT KOHCTPYKIIUST UMeeT MHTePeCHbIe MPUIOXKEHN K TEOPUU HpeAcTaBJIeHuil HOpJIaHOBBIX aJl-
rebp, 0 KOTOPBIX TakzKe Oy/IeT paccKa3aHo B JIOKJIAJIE.

O. I'. CreipT. I'pacdbl OpTOroHAILHOCTH MaTPUIl HAJ KOMMYTATUBHBIMH KOJIBIIAMH

Jok1al TOCBAIIEH UCCACTOBAHUIO IPpadOB OPTOTOHAIBHOCTH HEKOMMYTATHBHBIX aCCOIUATHB-
HBIX KOJIEIl Ha TTpuMepe KOJbIa MaTpHIl. Tak, B caydae, ecJIU OCHOBHOE KOJBIO ABIAETCS TEJIOM,
panee OBLIH TOJIYYeHBI CJIeYIONIIe ¢BOficTBa Tpada OPTOrOHAIBLHOCTH KOJIbIA, (1 X 1)-MATDUIL: IIPH
n = 2 OH HECBHA3€H, U BCE €r0 CBI3HbIE KOMIIOHEHTHI UMEIOT JMaMeTphbl He Oojee 2, a npu n > 3
OH CBsi3eH U uMeeT jguamMerp 4. DTu yTBepKaeHus qokazanbl B 2014 r. qyis noss [1], a B 2017 . —
JIUTsl TPOM3BOJIBHONO Tesia [2]; MX TakzKe Jerko ob00IUTh Ha MeJOCTHBIE KOJIba (MyTéM mepexoia
K TIOJIIO YACTHBIX).

OCHOBY BBICTYILIEHHsI COCTaBIIsieT rpad OPTOrOHAJILHOCTH KOJIbIA (1 X 1)-MaTDHI[ HaJ KOM-
MYTaTHBHBIM HEIEJTOCTHBIM KOJIbIOM. ABTOPOM I0Ka3aHO, 9TO IpH N > 1 JaHHBLIH rpad cBsI3eH,
ero juaMerp paseH 3 jiubo 4, a paguyc — 2, 3 aubd0 4; mosaydeH KpUTepuil KazKjoro u3 3HadeHuit
JIaMeTpa.

[1] Baxagner B. P., T'yrepman A. 9., Mapkosa O. B. I'padsl, onpejeiéHHbIe OPTOTOHATBHOCTHIO
// Bai. nayun. cemun. [IOMU 2014. T. 428. Cc. 49-80.

[2] Tyrepman A.3., Mapkosa O.B. ['padbl 0pTOroHAJIBHOCTH MATPHIL HaJ, TeJamu // 3am. Ha-
yun. cemun. [IOMN 2017. T.463. Cc. 81-93.

A. JI. Tanamobyma. O cBOGOAHBIX MOJIYTPYIINIAX IEJIOYNCJIEHHBIX MATPUIL U CBI3aHHBIX
C HUMU BOIPOCaAX

JoK1al MOCBSIIEH aJrOPUTMUYECKOH 3a/iade TPOBEPKH, SBJIACTCA JU JaHHLIA HaOOp KBaJ-
PATHBIX IEJOYHCJICHHBIX MATPHUIl 6A3UCOM CBOOOIHON MOIyrpymibl. Jlokazano, 4To 3Ta 3aaada
AJITOPUTMUYECKN HEPA3PEINNMa yrKe JIjid MATPHIl padMepa 3 X 3, a Jj1sd MaTpuIl 2 X 2 3T0T BOIPOC
OTKPBIT. DTa 33J[a9a TaKzKe TEeCHO CBs3aHa C BOMPOCOM IDpaéma—['pIaxsMa O MIOTHOCTAX OpOUT
MEJTOYUCCHHBIX JIMHEHHBIX (DYHKIMI 0/IHON MepeMeHHOi, KOTOPBI BO3HUK U3 HCCJIE/IOBAHUA CY-
MMeCTBOBAHUS JATUHCKUX KBaJIPATOB YETHBIX PA3MepPOB, W KOTOPas TaKyKe OCTAETCsl HEPEIIEHHON
yake 6osee 40 jetT. Byner pacckazano o pe3ysabTaTax JOKIaIUUKa B 9TUX JBYX HAIIPABICHUIX.
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. T. Tankuu. aBosfoniun u aBromopdu3mMbl B ajaredpe popMaaIbHBIX MaTPHI],

UccretoBanne aBToMOP(MHU3MOB 1 MHBOIIOMII MATPUUHBIX aaredp OTHOCUTCI K KJIACCHIECKUM
3aja9aM TeOPHHU KoJjell. 3/1ech MOXKHO BBIJICJHUTD JIBa OCHOBHBIX HampaBaenud. C oIHON CTOPOHBI,
MOYKHO M3yYaTh HEIIOCPEeICTBEHHO OOIMuil BII aBTOMOPMDU3IMOB 1 HHBOIIONNNA. A ¢ ApyToit cTopo-
HBI, MOKHO HCCJIEI0BATH 9TH OTOOParKEHUsS B IIEJIOM M OIMMCHIBATH I'PYIIYy aBTOMOPQMU3MOB HJIH,
€CJIM HAaM JIOCTATOYHO H3YUNTH MOBEIEHNE 0TOOpPaKeHHIl ¢ TOYHOCTHIO 10 HEKOTOPOrO OTHOIIEHUS
9KBUBAJIEHTHOCTH, TPYIIY BHEITHUX aBTOMOP(MU3IMOB H KIACCH(MUKAIIINIO WHBOJIIOMUI ¢ TOUHOCTHIO
JI0 9KBHBAJEHTHOCTU. 37€Ch Mbl TOBOPUM YTO MHBOJIOINN IIEPBOrO poja * u o ajaredpsl A sKBu-
BasieHTHRI, ey (A, %) u (A, o) m30MOpdHBI KaK aaredpsl ¢ HHBOIIONUSIMA.

B sioxutagie Oyier mpusejien 0030p UMEIOIIUXC Pe3YAbTaToB 00 aBTOMOPMU3MaxX U MHBOJIONMSIX,
a TaKKe ¥ HEKOTOPbIEe HOBBIE PE3YJIHTATHI.

H. A. IITummapos. Cummerpuu 'ekke, acconunpoBaHHBIE C PETYJISPHBIME 110 ApPTUHY—
IMTenbrepy anredbpamu Tunos £ u H

Cummerpun T'ekke mnpeacTaB/sior coOO# ClenuabHBI KJACC pelreHuit ypaBHeHus lura—
Bakcrepa. C kaxknoit cummerpueii 'ekke R Ha BEKTOPHOM NPOCTPAHCTBE V' MOXKHO CBSI3aTh aJl-
re6per S(V, R) u A(V, R), KOTOpble MOYKHO paccMaTpuBaTh Kak 0OOOIIEHHE CHMMeTPHYECKOH W
KOCOCHMMETPHUYIECKOH ajredp 1/ mpocTpancTBa V. B cepun paboT pa3HbIX aBTOPOB OBLIO MOKAa-
3aHO, 9TO MPU HEKOTOPHIX orpanmdenusx aaredbpa S(V, R) obmamaer ompeIeeHHbBIMHA TOMOJIOTH-
YECKUMU CBOMCTBAMHU, YTO OTHOCHT €€ K KJIACCY PEryJsipHbIX ajrebp, usydapimuxcs M. Aprunom u
B. lleasrepom. B nokiaje Gyger pacckazano o cuMmMmerpusx [ekke R, jijisg KOTOPHIX COOTBECTBY-
fomasg anrebpa S(V, R) ssasiercs perysiproii tuna E. Takzke Oy1er moka3zaHo, 9TO He CyIecTByer
cummerpun [ekke R takoii, uro anrebpa S(V, R) umeer tun H.
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3 AxarebpamvecKasg reoMeTpud

U. B. Ap>kannes. JIygezapHble TOpudeckne MHOTO0Opa3ud u JeiiCTBUA YHUIIOTEHTHBIX
rpymni

[Tostnoe Topuyueckoe MHOTOOOpa3ue OyIeM HA3LIBATH JIy4e3apHbIM, €C/IH MAKCUMaJIbHASA YHUIIO-
TerTHas noarpynna U rpynms apromopdusmos Aut(X) geiictByer Ha X ¢ OTKPBITOR OpOUTOIA.
OxasbIBaeTcsd, Takre MHOT00Opasus MOTYT ObITh OXapaKTePU30BAHBI MEJIBIM PII0OM 3aMedaTesb-
HBIX CBOHCTB. B nokmaze Mbl 0O6CyIUM 9TH CBOWCTBA, OXapaKTepU3yeM MOJTHBIE Beepa, OTBeYaIOIIHe
JIy9e3apHbIM MHOTOOOPA3USIM, U TPEJIOKHM KOMOMHATOPHYIO TEXHUKY, MTO3BOJISIONTYIO OMUCHIBATD
MHO»XKeCcTBO KopHeii /lemasiopa JjiydesapHoro Muoroobpasus. B kayecTe npusioxkenus Oy/eT Onu-
caHa CTPYKTYpa MaKCHMAaJbHOIl yHUTIOTeHTHOH moarpynner U rpymmst apromopdusmon Aut(X). B
JACTHOCTH, MBI BBIYHCJIAM CTYIIE€Hb PAa3PeNIuMOCTH U KJIAcC HUIbIMOTeHTHOCTH Ipynmbl U. Takxke
oymer npenyioxken 3bdeKTUBHBIN KPUTEPUl /IJIsT HAXOXK/IEHUS BCEX PETrYISPHBIX MOATPYII IPYII-
el U, KOTOpBIe AeificTBYIOT HA MHOTOOOpa3nun X ¢ OTKPBITOI opouToii. B KauecTBe TPUIOKEHUS MBI
HOJIYIUM HECKOJIBKO Pe3y/IbTAaTOB 00 SKBHBAPHUAHTHBIX TOPUYECKHUX MTOMOJTHEHUSIX YHUIIOTEHTHBIX
rpynm. B 3akiiodenue Oyier nano 3 pexTuBHOE onucanue Jyde3apHbiX MOBEPXHOCTEI!.

Jlok1a; ocHOBaH Ha pesysabratax coBMmecTHBIX pabor ¢ A. FO. ITepemeuko, E.JI. Pomackesuda n
K. B. lTaxmaToBbiM. Mccnenosanus moaaepzkansl rpanTom RSEF-DST 22-41-02019.

M. C. BenyakoB. XapaKkTepbl HEIIPUBOANMbBIX MPEACTABIECHUN YHUTPEYTOJbHOI I'PYII-
bl

OcHoBHbBIE IIOHATUS
G — KoHeuHas rpymma
w: G — GL(V) — eé npencrapienue
V: G — C — xapakTep npecTaBaeHus @
¥(g) =trv(g), g €G
supp(v) = {g € G | ¢¥(g) # 0} — ero mocuresn
G = SL,(F,) wn Spy,(F,)
B C G — GopeneBckasi MOArpyIna (BepXHETPEYTOJIbHAS)
N C B — €€ yHUIIOTEHTHbIH paJInKaJl

n=Lie N, N~n N ~n*

1 * ... %

01 ... %
N = .. . 7*€]Fq

00 ... 1 )

0 x* (/0 0 0

00 * 0 0
n= , Nt =

00 ... 0 * % ... 0

\

Meton opbut

['pynna N geiicreyer Ha n* no upaBuity ¢.A = (gAg™ 1)iow
1962 1., A.A. Kupuwios: Irr N +» n*/N
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B sToMm caydae, 3HAUeHHE XapaKTepa, COOTBETCTBYIONEro opdouTe hopMmbl () HA 3JIeMEHTe g TPYIIIIHI
N pasHo:

Yal9) = 5 Lyea Oiu(In(g))), 05 Fy — C*

XapakTrep rurybuHbl k - xapakTep MaKCUMAJIbHOW Pa3MEpPHOCTH B Ng.
Peryaspabie xapaxkTepbl — XapakTepbl MAKCHMaJIbHOI Pa3MepHOCTH.
Cy06peryngpable OPOUTHI COOTBETCTBYIOT XapaKTepaM MpeJIMaKCUMAJIbHON pa3MEepPHOCTH.
XapakTephl TIyOHHBI 2 — XapakTepsl pasmepnoctn ¢ 2 -

OcHoBHas TeopemMa
a) Haiinen nocurens supp(v) = (J Kpe.

D’£
6) Boruncaeno snavenne ¢(Kpg) = ¢ [[; jep 0(. - )
Tne Kpg¢ — KJ1acc CONpsiKEHHOCTH 1eMeHTa 1 +Tpe = Y, &€,

(4,9)€D

A. B. BukynoBa. Koneynbie moaArpynmnsl B rpyiie OupaiuoHaAJIbHBIX aBTOMOP(dU3MOB
noBepxHocTeii CeBepu—Bpay’pa Haa moaem Q.

B sTom j0oKaa/ie MBI TIOKayKeM, 4TO HeTPUBHUAJIBLHBIE KOHEYHBIE TOJArPYIIBI B IPyIe Ouparm-
OHAJIBHBIX aBTOMOPGU3MOB HETPUBHAJIBHBIX moBepxHOCTeil CeBepu-Bpayspa maja mosem Q m3o-
mopdubl mubo Z/37Z, mato (Z/3Z)*. Boaee Toro, Mbl mokaxkeM, uto rpynmna (Z/37)? asagercsa
HOJArPYIIONR B rpyiiie OupamuoHabHbiX aBroMopdu3Mos Ji00oit nosepxuoctu Cesepu—-bpayspa
HaJI OJIeM XapaKTePHCTUKN HOJIb.

A.C.Tonora. Koneunnle abejieBbl IOATPYNNBI B I'PYIIIaX ONMPANIOHAJABHBIX aBTOMOP-
dbuzmos

4l pacckazKy 0 KOHEeYHbIX abe/IeBbIX HOJArPYIAaX B I'PyIax OupanuoHaJbHbIX aBTOMOP(MU3MOB
MPOEKTUBHBIX MHOT000pa3uil Ha 1 aireOpanvyecKu 3aMKHY THIM [I0JIeM XapakTepuctuku (), a TakzKe B
rpynmnax ouMepoMop@HBIX aBTOMOPGMU3IMOB KOMITAKTHBIX K3JIEPOBBIX MPOCTpaHCTB. B dacTHOCTH,
s PacCKaxKy O MHOT0o0pasusX, I'PYMIbl OMPAIMOHAJIBHBIX aBTOMOP(MU3MOB KOTOPBIX COIEPIKAT
KOHEYHBbIe a0esIeBbl MOITPYIIBI HEOTPAHUIEHHOTO MOPSIKa, HO ¢ (PUKCUPOBAHHBIM MUHUMAJTbHBIM
YUCJIOM 00PA3YIOIIKX.

H.To. I'mnore3za I'porenauka—Ceppa u TeopeMa 0 YUCTOTE

The Grothendieck—Serre conjecture predicts that every principal bundle under a reductive
group scheme G over a regular local ring R is trivial if it is generically trivial. In other words,

the map H(R,G) — Hj, (Frac R,G) has trivial kernel.

When R contains a field, the conjecture was solved affirmatively, whereas when R is of mixed
characteristic, it is widely open. Besides, a non-Noetherian variant of the conjecture, when R is
replaced by a valuation ring, was solved affirmatively. In this report, beyond the historical summary,
I briefly talk about the following recent progress on this conjecture.
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(i) For an irreducible scheme X smooth projective over a discrete valuation ring R of mixed
characteristic, every generically trivial principal bundle under a reductive connected R-group
is Zariski-locally trivial. This is a joint work with [lanun Ban AnekcammgpoBud.

(ii) For a scheme X smooth of finite type over a valuation ring V', if z € X is not a maximal
point of V-fibers of X and dim Oy, > 2, then for any X-torus 7", we have the purity

Hélt (Spec Ox 4, T) =~ Hélt(Spec Ox.\{z},T),

which leads to the Grothendieck—Serre for tori on X. This is a joint work with Fei Liu.

A. 3. pyxunnu. [Ntagkme Mosean MOTUBHBIX MPOCTPAHCTB U CIIEKTPOB

MoruBHast Teopusi TOMOTONMI U3ydaeT ajredpandeckKrne MHOr0OOpa3Ws W WX WHBAPUAHTHI C
TOYHOCTBIO JIO MPONEAYP MOAOOHBIX TOMOJOTHYECKUM CKJIeHKaM, juddopManuiayM 1 roMOTOIUSIM
TOMOJIOTHIECKUX TpocTpaHcTB. C OIHONH CTOPOHBI, MOTHB aaredPOreOMeTPHIECKOTO MHOTO00Opa-
3Usd — ITO CYNIHOCTH, YJIABIUBAIONIAsI B MHOTO0OPA3ndX TO, UYTO CYIIECTBEHHO JJIs MCCJIETyeMOro
KJacca WHBAPUAHTOB, TAKMX KaK TEOPHUH TOMOJOTHiMl m Koromosoruii. C npyroii, caMu MHOTO0O-
pas3usi OTIMIAIOTCS OT MOTHBOB 00Jiee YETKUMHU CTPYKTYPaMHU, U UX YMECTHO PACCMATPUBATH KaK
CPeICTBO BHIPA3UTh HEKHMe ANMPUOPU aOCTPAKTHBIE MOTHBBI IIPEJICTAB/ISIONINE PACCMATPUBAEMbBIE
KOTOMOJIOTH TEOPHH B SIBHOM TeOMeTPHIECKOM BHje. B JIOKIa/1e Mbl 0OCYINM reoOMeTpuIecKue
MOJIeJIN /)Tl HEKOTOPBIX CTAaHIAPTHBIX TeOPUH KOTOMOJOTUN W WX POJb B UCCJIETOBAHUU CBOMCTB
TUX TeOPUil, yaesasds 0coboe BHIMaHUe CBOMCTBAM CBSI3HOCTH MOTHUBOB U TOYHOCTH aCCOINUUPOBAH-
HBIX KOMILTeKkcoB ['epcrena man Kysena.

. BO. 2K nanoBcknii. KBaptunka Urycsl 1 KOMMyTaTOpPBI IIPOEKTOPOB

DTOT JOKJIaJ] OCHOBAaH Ha coBMecTHOiT pabore ¢ A. Koueposoii.

Mpl 6yJeM H3ydaTh FeOMEeTPHYCCKHE CBOMCTBA JBYX MOJHBIX HAOOPOB OPTOTOHAJIBHBIX MPO-
exkTopoB pamra 1: {p;}i, u {g;j}}—;, AHCTBYIOMHUX B N-MEPHOM KOMILICKCHOM HPOCTPaH-
cree V. Ilyctp X — wMuoroobpasume, mnapamerpusyioniee napbl Habopos. Paccmorpum  dak-
top Y = X//GL(V). Moxuo nokaszats, aro xombio O(Y) = O(X)V) nopowkaeno dymxmmsvm

Trpllqjl "'piSQj.§7 S S n?

npudeM Bce Koddduipmentsl i (a Takxke j) pasindHbl. B HameM JOKJajie Mbl PACCKAXKEM PO
HEKOTOpbIE reoMeTpUIecKne CBOHCTBa MHOTOOOpa3ns Y .

BadukcupyeM nIpoeKTOpHI p; AUArOHAIBHBIME U 0003HAaYNM depe3 T’ nuaronaabHbI TOp. Pac-
CMOTPHM Tpou3BejieHne (Ko)npucoeauaenbix opour Z = O(qp) X - - - X O(q, ) mIpoekTopos paHra 1.
Toraa ects xopormo-u3BecTHOE 0OTOOparKenue MOMeHTOB fi1: Z — gl,,(C), onpenerennoe Tak:

)= S
=1

Hecmoxno IoKaszaTh, 9to Y omucarhb Kak daxrop u; - (E)/GL(V). danee, ecth ecrecTBennoe 0To6-
parkeHne MOMEHTOB OTHOCUTEJbHO jeficTBus 1T

Lo Z — CHY).
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orrpeaeaeHHoe Mo (opmyJie

po: (qus .- qn) — Tr(piq]')1:1,...,n—1;j:1,...,n-

OTobparkenne (i, MOYKHO ONPEJIETUTD HA Y — TOJyIUM OTOOparKeHue fip: Y — (C("_l)2, 3aIaHHOe
dbynknuamu Trp;g;. Jannoe orobpazkeHue MMeeT XOPOIIO U3BECTHYIO “KBAHTOBO-MeXaHUYeCKylo”
nepedOpMYIUPOBKY: I 3TOTO HAJ0 PACCMOTPETh KOMILIEKCHOE MPOCTPAHCTBO C SPMHUTOBON MeT-
PUKO#, BMECTO IIPOEKTOPOB MOZKHO PACCMOTPETH IPMHUTOBbBI IPOEKTOPHI. Tor/1a KaxK oMy HabOpy
COOTBETCTBYET CBOsI HAOJIIOaeMasi, & CJIeaM — BEPOSTHOCTHU MEPEeX0/ia KBAHTOBO-MEXaHUIeCKOH
CUCTEMBI W3 OJHOTO COCTOSTHUS B Jpyroe. 1o ecTh 0TOOpazKeHue iy ITO COMOCTABIEHNE KBAHTOBOM
cucTeMe U3 2 HaOJIIOMAEMBIX — BEpPOATHOCTEH mepexoia.

Badukcupyem 104Ky ) = (q1,...,¢,) € Y u obozHauuM ty KapTaHOBCKYIO HONAIrebpy, HO-
POXKAEHHYIO ¢;. MeTomaMu CUMILIEKTHIECKOH TeOMEeTPUN MOXKHO MOKa3aTh, UTO JIs KacaTeJIbLHOTO
IPOCTPAHCTBA B (PUKCHPOBAHHOM TOUKe () mMeeM m3oMOpgu3m

Ker dps|g = [t, to] "/ (tg + 1),

3/1ech | — B34THE OPTOTOHAJIBHOIO JIONOJTHEHUST OTHOCHTEILHO (DOPMBI ¢jiesia, a t — AuaroHaabHasd
KapTaHOBCKasl momaarebpa.

Jlasee, paccMoTpuM JpyToe onucanne Habopa MPOEKTOPOB: MOJIHBIH HADOD OPTOTOHATBLHBIX TPO-
eKTOPOB 3ajaeTcda HabopoM m3 n Todek B P71, KaxI0My MpoeKTOpy COTOCTOBIAETCS ero obpas,
UCIOJIb3ysd OPTOrOHAJIBHOCTD MOJydaeM OJHO3HAYHOE 3a/[aHKe IIPOEKTOPOB. /IByM IOJTHBIM cUCTe-
MaMa IPOEKTOPOB COOTBeTCTBYeT Habop u3 2n Touek B P"~!. Paccmorpum mpumep n = 3. B
3TOM cilydae MHOroobpasue, 3ajaolniee 6 Touex B P2 - mHoroodpasue Kobia C — ecTecTBenHas
koMmakTuduKaus MEOroodpasust Y. A orobparkenue (o MPOIOIKAETCS /10 JIBYJIUCTHOTO HAKPBI-
s jiy: C — P4 Tlpu aTom ¢ momomtbio onucanns aapa Ker djiy B popMyIe momydaeM, 9T0 AUBA30D
BETBJIEHUSI [l9 XAPAKTEPUIYETCsT T€M, UTO CYIIEeCTBYET HETPUBUAJIBHOE COOTHOIIIEHIE HA KOMMYTaTO-
PBI IPOEKTOPOB: Zi‘jzl a;;[pi, ¢;] = 0. C apyroit cTOpoHBI AUBH30p BETBJIEHUI - KBapTHKa Urycsr,
napaMerpusyioniee 6 ToUek Ha KOHHKe. Takum oOpa3oM, MOXKHO ChOPMYJTHPOBATDH CJIeIyIOIIHit
Pe3yJIbTaT:

Teopema. Ilycts ects 2 Tpoiikn oproroHagbHbIX HpoeKTopoB {p;} u {¢;} AeiicTBylomux B
3-meprom mpoctpanctse. Tora cymecTByerT HeTPHBHATBHOE COOTHOITeHne » . izl aij[pi,q;) = 0
TOrJIA U TOJIHKO TOIJIA, KOI/Ia TOYKH COOTBETCTBYIOIIME 0Opa3aM IPOEKTOPOB JIeXKAT Ha KOHUKE.

Taxkke, ec/in ocTaHeTCs BpeMsl, I pacCKazKy 00 0DOOIIEHHUSIX YTOr0 Pe3yJbTaTa.

FO. U. 3aiineBa. I'opeHInTeiiHOBLI aaredOphl 1 aJJIUTUBHBIE JAeCTBUS HA MPOEKTUBHBIX
TUTIEPITOBEPXHOCTAX

AnauruBHBIM feficTBueM Ha ajarebpamdeckoM MHOrooOpasun HasbiBaeTcs 3 OeKTUBHOE pery-
JIIpHOE JIefiCTBIEe KOMMYTATUBHOM YHUIIOTEHTHON JIMHETHOM aaredpanveckoiil Tpynnbl ¢ OTKPHITON
opbuToii. Apyrumu coBaMu, M3y4arOTCsS OTKPBIThIe SKBUBAPUAHTHBIE BIOYKEHHA BEKTOPHON I'PYII-
bl B anrebpandeckue MHorootpasus. B padore (Brendan Hassett and Yuri Tschinkel. Geometry of
equivariant compactifications of G”. Int. Math. Res. Not. IMRN 1999 (1999), no. 22, 1211-1230)
Xaccert n UnHKe/Jb YCTAHOBUIN COOTBETCTBHE MEXKIY KOMMYTATHBHBIMU JIOKAJHHBIMH aPTHHO-
BBIMH AJIT€OpaMu C €JMHUTIEH W aJIUTUBHBIMU JIEHCTBUSIMHA HA MPOEKTUBHBIX MPOCTPAHCTBAX.
DTOT MOAXO/T MOZXKET OBITh NPUMEHEH K M3YUeHUIO a[INTUBHBIX JIeHCTBUNl HA NPOEKTUBHBIX TI'U-
neproBepxHOCTAX. OKa3bIBaeTCs, UYTO CIyYail HeBBIPOKIAECHHON TUIEPIOBEPXHOCTH COOTBETCTBYET
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TOPEHIITERAHOBBIM JIOKAJBLHBIM aJrebpaM, I ¢ IOMOMIBIO 9TOH TeXHUKHA MOXKHO JOKA3aTh HECKOJb-
KO pe3yabTaToB 00 aJJIMTUBHBIX JeiicTBuAX. B 4acTHOCTH, J0KA3aHO, YTO HA HEBBIPOZKIEHHBIX
IPOCKTHBHBIX THIEPHOBEPXHOCTAX CYIMIeCTBYeT He 0oJiee OIHOrO aJIUTUBHOTO AeicTBua. JloK/aa
ocHOBaH Ha coBMmecTHOI pabore ¢ 1.B.Ap:kannesbiv (11.B.Apxkannes n FO.1.3aiinesa. SxsuBapn-
AHTHBIE TOMOTHeHUsT adDUHHBIX POCTPAHCTB. YCIeXu MaTeMaTHIecKux Hayk 77:4 (466) (2022),
3-90). Pa6ora nomep:kana rpaarom PH® 19-11-00172.

B. . 3BouusioB. BeitecTBenHbie anredpandeckmne MHOTro00pa3usi, TOMOJOTHYIHBIE HYJTIO
B KOMILIEKCU(puKaIrmm

B 1978 r. Poxawn momyuna dbopMyry s KOMIIEKCHBIX OpHEHTAIlnil HeocoOOU IMIIOCKON Be-
IIeCTBEHHON ajrebpandeckoil KpuBoil Y€THOH cTemneHu, pa3dUBAOIIEl CBOIO KOMILIEKCH(DUKAIINIO.
JlokJjiaji mocBsién pacupocrpanHenuio opmysibl PoxJimHa Ha ciydail HeocoOoil HedéTHOMEPHOMN
HPOEKTUBHO BEIECTBEHHOM ajrebpanydecKkoil rumeprnoBepXHOCTH Y6THOM CTeNeHu, rOMOJIOTHYHOI
HYJIIO B KOMILTeKcudukanuu. [[puBeeHbl IpuMepbl BEIECTBEHHBIX aarebpanieckux MHOTO0Opa3uit
J000# pa3MepHOCTH, TOMOJIOTHYHBIX HYJTIO B CBOEH KOMILIEKCU(DUKAIINN.

M. B. Urnarbes. ABromopdusmbl nHI-MHOTo00pa3uii 06001ieHHbIX (DJIaroB

Mbr uzyvyaem GeCKOHETHOMEpPHBIE WHI-MHOT00Opa3us 00OOIIEHHBIX (JIArOB B CYETHOMEDPHBIX
KOMILJIEKCHBIX TTPOCTPAHCTBAX. B KIACCHYIECKON KOHEIHOMEPHON CHTyaluu TPyIna aBTOMOPQU3-
MoB MHOrOO6pasus duaros G/ P — 310 «mouytuy rpynna G. OKasblBaeTcs, 970 B 6eCKOHETHOMED-
HOil cuTyanuu rpymnmna aproMopdusmos uua-muoroodbpasusa G/ P 'OPA3/10 6Gosbire, dem rpym-
na G. A umenno, 310 rpymmna Makku HEKOTOPO# Tapbl BEKTOPHBIX IPOCTPAHCTB C HEBBIPOZK ICHHBIM
cnapuBanneM. Kpome TOTO, MBI jIaeM MATPUYHYI0 HWHTEPIPETAINIO ITOH IPYIIIHI aBTOMOP(U3MOB.

B. A. Kupuuyenko. Mmuororpasankn HpioToHa-OKyHBbKOBAa MHOTOOOpas3uii bBorTa—
CamesnbcoHna

Muoroobpasust Borra—CameibcoHa IpeacTaBisgioT co00il pa3perieHnsi 0COOeHHOCTel MHOI000-
pasuit [Ilybepra. 'Ix MOKHO IOCTPOUTH WH/IyKTHBHO KaK OAITHU IPOEKTUBHBIX PACCJIOEHUI CO CJI0-
eM TpsaMasi. 91 OMUITy BHITYKJIO-T€OMETPUIeCKUE aHAJIOTH TPOEKTHBHBIX PACCIOCHUHN CO CJI0M TPsi-
Masl, KOTOpbIE TO3BOJIAIOT HHYKTUBHO CTPOUTH MHOrorpanuuku Heorona—OKyHbKOBa. IIpumepsr
BKJIIOYAIOT B cebs KJiaccuueckue MHOrorpanuuku ['poccbepra—Kapion, a Tak:ke HOBoe ceMeicTBO
MHOTOTPAaHHUKOB, obomaionux Muororpanaukn Bunbepra—/Iuttenbmanna—Peiiruna—Pypobe.

I'. B. KonoBanos. IIpou3Bomubie IlyaccOHOBBI BBIPDOXKAEHUSA

Byner pacckazano mpo TO, KaK CTPOUTH ONePaIbl, KOTHPOJIUPYIONIHE BHIpOXKIeHHbIe [lyacco-
HOBBI aJITeOPHI, T/Ie 1o/ BeIpoxkaeHnoit IlyacconoBoii anrebpoit mogpasymenaercs [lyacconosa ai-
rebpa, paHr cKOOKM KOTOpO#l orpaHuyen cBepxy. B Kadecrse npusiozkenus OyJeT pacCcKa3aHo PO
MOCTPOEHNE MPOU3BOAHBIX [[yacCOHOBBIX BBIPOZK ICHMUII.

A. A. KysuenoBa. Kpurepmnii perynsapusyemMocTu OHNpanuoHaJbHBIX aBTOMOPQU3IMOB

Mzy4enne cBoiicTB GUpanOHAIHLHOTO aBTOMOPMU3Ma MHOI00OPa3usa 0OBITHO HAUYNHAECTCS C TO-
ucka yj100Hoi OupanuoHaJbHON Moje/in MHOToOOpas3usi. B uieaste Kejare/ibHO HAWTH MOJIe/Ib, HA,
KOTOPOI WHIYIHUPOBAH PEryIsapHblil aBToMOpdu3M. OHAKO JOCTHIH ITOTO YAALTCS He BCEI1a, ec-
JIV TIOPSIOK aBTOMOpdu3Ma 6eckoneden. ¢ onunry GupanuoHaJ bHbIH aBTOMOP(MU3M MPOEKTHBHOTO
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TPEXMEPHOTO IIPOCTPAHCTBA U ChOPMYIUPYIO KPUTEPHiA, TOKAZBIBAIONIN, YTO ITOT aBTOMOP(MU3IM
HE Peryjasapusyercs.

E. C. Manpiruaa. OnTuMaiibHbIE KPUBBIE POAa 3 M UX IMPUJIOXKEHUST

B noknanme pedpb moiiger o0 oNTHMAJbHBIX KPUBBIX POJA 3, ONpeleleHHbIX HaJ KOHeTHBIMU
MOJIAMY ¢ JuCKpuMuHaHTaMu —19, —43, —67, —163. Iloa onTruMabHONW KpUBOH TOHUMAaeTCs KPH-
Basl, b€ YUCJI0 PANUOHAJIBHBIX TOYEK yA0BjIeTBOpser rpanure Xacce Beitas—-Ceppa. [lockonbky
HAa CerOJHANIHUIN JIeHb HE CYIIECTBYET OOIEero ajropuTMa NOCTPOEHUS KPUBBIX C OOJIBITUM YHUCIOM
paIMOHAJIBHBIX TOYEK HAJl KOHEYHBIMU TTOJISIMH (32 HCKIIOYEHUEM SJUTHIITHYECKOTO W MHIePJLTHII-
THYECKOTO CJYYAEB), TO BECbMa aKTYaJbHBIM CTAHOBUTCS BOIPOC HAXOXK/EHUS sIBHBIX YDaBHEHUIL
KPUBBIX M WX ITPAKTUYECKUX MPUOJIOXKeHUH. ¢l pacckaxky o TOM, 4TO ONTHUMajbHBbIEe KPUBbIE POJIA
TPHU, pacMaTpUBaeMble HAJl OLPE/IE/IEHHBIMU KOHEYHbIMU HOJISIMU, IPEJACTABJILAIOT CODOM JiBOITHOE
HAKPBITHE 3/LUIMITUIECKOIT ONTUMAILHON KPUBOil, OHU HE SABJISIOTCH TUIEPI/JIMITHICCKUMU, & TaK-
JKe 0 CTPYKTYype uX rpymibl aBroMopdu3mon. CylmecTByer ABa MOAXO0AA JJIS BIBOIA YPABHEHUH
TaKuX KpUBBIX. | [epBHIit OCHOBaH Ha MOCTPOEHUHU ABHBIX OA3UCOB MpocTpaHcTBa Pumana-Poxa, kKo-
TOPO€e aCCOMMUPOBAHO € HEKOTOPHIM JTUBU30POM, KDATHBIM OECKOHETHO VIAJIEeHHON TOUKe KPHUBO.
Bropoit moaxoa ocHoBaH Ha UCHOJIH30BAHUU IPYTITHI ABTOMODMUIMOB KPUBOI OTHOCUTETHLHO HA3M-
ca npocrpancTBa Pumana—Poxa u ero muBapuantuoctu. B 0oboux ciydasx MCHOIb3yeTcd TeOpus
GYHKIMOHAJIBHBIX TOJIeH PACCMAaTPUBAEMBIX KPUBBIX. TaKKe S PACCKazxKy O TMPUJTOKEHHAX TaKUX
KPUBBIX B TEOPUU KOIWPOBAHUS W KPUITOrpabU.

II. C. OcumnoB. Cnenuanpublie K3JI€POBbI MHOr000Opa3us u ajropamveckKue MHTErpupye-
MbI€ CHCTEMBbI

CreruaJbHBIM K3JI6DOBBIM MHOT000pa3neM Ha3biBaeTCsl K3JaepoBo MHoroobpasusi (M, I, g,w)
C TJIOCKOW CHUMILTIEKTUYECKOH CBA3HOCTBIO V TaKOi, YTO ¢ JOKAJBbHO 33/ IaéTCd TeCCHaHOM (DYHK-
muu B V-IIOCKUX KoopamHaTax. [lyecrh X KOMILIEKCHOe CHMILIEKTHIecKoe MHoroobpasme. AJr-
rebpanvueckoil MHTErpupyeMoil cucteMoii HasbiBaeTca rogoMopdHoe oTtobpaxkenue 7w : X — M,
CJION KOTOPOTO — JIarpPaHzKeBbl abesieBbl MHOT00Opa3us. ¢l pacckaky Kak CBsI3aHBI CHEIUAIbHBIE
K3JIePOBBI MHOT00Opa3us U ajredpanvdeckne HHTErPUPYEMble CHCTEMbBI: TOTAJbHOE MPOCTPAHCTBO
asrebpanveckasg uHTErpupyemoii cucrembr umeer Bujg T*M /A, toe M — cnenuajibHOe K3J1€pOBO
MHOrooopasue u A — pemeérka B T M.

Ha koxkacareJbHOM paccJOeHHH K CIENHAILHOMY K3JIEPOBY MHOI000pa3usi MOXKeT OBITH IO-
CTPOEHA THIEPKIIepoBa CTPYKTypa. Kak cjegacTBue, TOTAJILHOE MPOCTPAHCTBO aredpamveckoit
AHTETPUPYEMON CACTEMBI JIOYCKAET THNEPKIIEPOBY CTPYKTYDY.

A.B.ITaBnos. Paccaoenna Yabpuxa Haa Kyoukoit Xecce u matpuitbi Mypa

Jlng rankoil SJIUITHYECKON KPHUBOU B KaHOHMYECKO# ¢opme Xecce Mbl MaTpU4HbIe haK-
Topu3anun paccaoeruit Yiabpuxa. Ciydail paHra oauH HAIPIMYIO CBs3aH ¢ Marpuieir Mypa 3J1-
JIMTITUYECKO#H KpuBoiil. Ecjim BpeMs MO3BOJHUT MbI OOCY/IMM CBSA3U C TeTa-(PYyHKIHUAMHU B Caydae
JUTHIITHYECKON KPUBOH HAJT KOMILICKCHBIMYA YHUCJIAMHA.

B. A.IlerpoB. Aared6psr Xomda u MOTUBBI OZHOPOIHBIX MHOT000pa3mii

[lycts G — pacmmenumast moympocTas JuHeitHas aarebpandeckas rpymma #vaj mojgem F, E —
G-topcop Haj ciekTpoMm F. Torna kaxK oMy TPOeKTHUBHOMY MHOT000pas3nio ¢ (G-aeficTBHeM MOXKHO
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CONOCTABUTE eT0 K-ckpydennyio (popMy. MBI BBOIMM HEKOTOPYIO anrebpy Xomda, acconuupoBat-
uyio ¢ F n opuenrtupoBannoit reopueii koromosoruii A (mekoropyio dakrop-anarebpy A*(G)) u
MOKa3bIBaeM, 9TO OHa (KO)IeHCTBYeT Ha Peajnu3alnui MOTHBOB CKPYYeHHBIX (hOPM. DTO JaeT CHIIb-
HbI€ OI'paHUYCeHUDg Ha BO3MOYKHBI BHJ MOTHUBHBIX paBJIO}KeHI/Iﬁ TaKNUX MHOFOO6pa3HI7L MBI JEeMOH-
CTPUPYEM TO Ha IPUMEPe MAJOMEPHBIX KBAJPHK H HEKOTOPHIX MHOTO0Opa3Hil HCKIIOIATEILHOTO
THIIA.

A. B.IleryxoB. KomOunHaTOpuKa KOIPUCOEANHEHHBIX OPOUT HUJIBIOTEHTHIX aaredp Jlu

[Iycth G — 3TO0 KOMILIEKCHast mpoctas rpynna Jlu, N — eé MakcuMaJbHas yHUMOTEHTHAS
nojarpyima, n — ajureopa Jlu N. Opbutbl Konpucoeuuénnoro aeficruss N : n* ak THBHO U3y YaIOTCs
BOT y:ke Oojee 50 JeT B KOHTeKcTe MeTofa opout KupuiinoBa, n UX MOJTHOe OMHUCAHUE [T BCEX
THUIIOB Cpa3y sIBJIAETCs JUKOI 3a/a4eli (HACKOJIbKO MHE H3BECTHO, JaKe JJIsl JIOBOJIBHO MAJCHbKHX
anre6p Jlu, ckaxkem, must [y orser moka ue Hafimen). C Apyroil CTOPOHBI, JJISl TIPOCTHIX TPYIII
kiaaccuaeckux cepuit A, B, C, D umeercs crparudukanus opbut Auape, pa3dbuBaroras Bce OpONTHI
Ha GOJIbIINE U JTOBOJHHO SIBHO OMUCAHHBIE KJIACCHI; KaXKIas cTpara (KJacc) B 9TOH KOHCTPYKIIUH
ONUACBIBACTCA PACCTAHOBKOUN Jaaeil.

B MoéM ToKIage s XoTeNl MOKa3aTh KakK JOIMOIHATH KOMOMHATOPUKY cTpaTuguKkanum AHIpe 10
NOJTHON Kytaccuukanmm KOmpucoeuuéHabrx opout N : n* B runax By, Cy, Dy, a Tak e KaxK U3 €Xo-
KUX KOHCTPYKITHIT MOXKHO MOJIyYUTH OMUCAHUE OPOUT MAKCUMAJIbLHONW W TPeIMaKCHMAJIbLHON pas3-
MEPHOCTH BO BCEX KJIACCHIECKUX TUMAX (paHHee 9TOT pe3yabraT 6bl1 noayder A. A. Kupuanobiv
u A.H.Ilanosbiv ayst tuna A). Jlokiaajg ocHoBaH Ha coBMecTHOi paGore ¢ M. B. rnarbenbim,
KOTOPYIO MBI Ce4ac MUIIeM.

A.B. Cemenon. 'eomerpus cummerpudeckux npocrpaucts tumna EVI

s m3ydennsa aaredpanvdeckKux I'PYII 9acTO PACCMATPUBAIOTCS CBI3aHHBIE C HEil reoOMeTpuIde-
CKHe CTPYKTYPHI ¢ JeficTBAeM TPYINBI Ha HUX. /11 aHU30TPOMHBIX IPYII MOXKHO PacCMaTPUBATH
3aMKHYTBIE TMOJITPYIILI, KOTOPBIE SBISIOTCS CTAOMIN3ATOPAMU HEKOTOPBIX HHBOJONMWH. COOTBET-
CTBYIOIIIE TTPOCTPAHCTBA HA3BIBAIOTCS CHMMETPHIECKIMU U ABJISTIOTCS KJIACCHIeCKUME OO beKTaMu
n3ydenns audepeHnuaibHoil reomerpun. Bunbeprom u ArysiMoit He3aBUCHMO OBLIO TOCIUTAHO
YUCIIO MPAMBIX, TPOXOAANINX Yepes3 JIBe TOUKH B O0IeM TOJOXKEHIN B CHMMeTPUIECKIX IPOCTPAH-
cTBax HaJ 6a30BBIM mosieM R, mocse gero Atysima HCCJIe0BaT TaKyKe BOIMPOC CIENHATHHOTO MO-
JIOKEHUS JIBYX TOYEK W MHOTOOOPA3Us MPIMBIX, MPOXOIAIINX Yepe3 HUX.

Mpb1 06001MM 3TOT pe3y/bTrarT Ha IIPOU3BOJIBHOE 10Je [ XapakTepucTuKu HYJIb B CJy4Yae Hpo-
crpancrsa tTuna EVI, ucnoin3ysa ancro aarebpandeckue u aaredpo-reOMeTpuaecKne MeTO/Ibl.

st sToro mbr uccsreayem npocrpancreo E7/(D6 + Al) nax 6a3osbiM nonem F' u ucroab3yem
CTIeTYIONIY 0 TeOMEeTPHYECKYIO PeATH3aINIo: B Ka9eCTBe KaK TOYeK, TaK W IMPAMBIX MBI HCIIOJIb3yeM
MHOYKECTBa TOArpyni Tuna A; ¢ uujaekcoMm JIpiHKWHA, paBHBIM eauHuIe, B F;, U Mbl OyjaeM uc-
[0JIH30BATH MPABUJIO, YTO psaMas B nHnugaeHTHA TOYKe By B TOM U TOJIBKO TOM CJIy4ae, €CJAu OHU
KOMMYTHPYIOT. 10T/1a HAIl Pe3yJbTaT COCTOUT B JOCTUKEHWN MOJHON KJIacCH(DUKAINN BO3MOZK-
HOCTel JIJIsT MHOYKECTBA TPSIMBIX, TPOXOAAIINX Yepe3 JIBe TOUYKW, aHAJTOTWIHON Kaccudukanum
Ay samsr.
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. A. TumameB. O rpynme KOMIIOHEHT BEIIECTBEHHOI ajaredpamdeckoii rpynmobl

[lycrs G — cBs3Hasg ajreOpaudeckas Upylilia, OIPeJIeEHHAN HAJ[ 110J1eM BEHIECTBEHHbIX Y-
cex R. Muoxecto eé komiutekcHbix Touek G(C) ecth cBA3HAsT KOMILIEKCHas Tpynmna JIu, a MHO-
skecTBo BemecTBeHHbIX ToueK G (R) — BermecrBennas rpynma JIn, HO yKe He 0053aTeTHHO CBSA3HAST:
B KauecTBe KOHTpIpUMepa 10c¢taToIHo B3sTh G L, (R). OkasbiBaercsi, 9T0 rpyina KOMIOHEHT CBSA3-
nocrn myG(R) = G(R)/G(R)° (rme G(R)° — cBA3HAA KOMIOHEHTA €JMHWUIBI) BCETAA OyeT 3Je-
MEeHTApHON abeseBoil 2-rpynmoil. DTOT pe3yabTaT ObLT BrepBble moxyden X. Mamymoro B 1964 r.
JUTS TIOJIYIPOCTHIX afredpandeckux rpymi. O6obmast u yroursis reopemy MaryMoTO, MBI SIBHO BbI-
gyucanm rpynny moG(R) g npousBosnbHOIT (He 00s13aTeIbHO JTMHERHOI) CBA3HON aiarebpanveckoii
I'PYIIIbI, OCHOBBIBASICH Ha TOYHOHN MOCJIEI0BATEIbHOCTH

1 — mG(R) — HY(R, mG(C)) — HY(R,G),

riae mG(C) — dbynnamenTanibpaas rpymnma, a G— yHUBepcaabHas HaKkpeiBatomias rpymist Jlu G(C),
u H'(R, —) 0603HaTMaeT MHOKECTBO MepBEIX Koromoaoruit rpymmer Laxya Gal(C/R) ¢ koadbdurm-
enramMu B Jannoi rpynmne. OTBer BHITISANT OCOOEHHO HAIJISIHO B Caydasx, Korga G — auHelnast
aaredbpanyeckas rpymnna win abejeBo MHOT0oOpas3ue.

C. B. ®ekumncros. T'osomopdHoe npogonkenne B roaoMopdHBIX paccaoenusx ¢ (1,0)-
KOMNAKTUMUINPYEMBIM CJI0EM

CrekTpaJibHas IOCIeI0BATEILHOCTD Jlepe Mo3Bo/IgeT NOJIYIUTh yTBepKIAeHHe 00 oOpalieHnn
B HYJIb TPYIIT KOTOMOJIOTHI ¢ KOMIAKTHBIMI HOCUTEISIMHU TYJIKa TOJTOMOPMHBIX (DYHKIIHI Ha MPOo-
cTpancTBe rosjoMopdhHOro paccioerus. OHIM U3 TPUIOKEHWH ABJSETCS Pe3yabTaT 00 ycTpaHe-
HUW KOMITAKTHBIX 0CODEHHOCTel ToIoMOpMHBIX DYHKIHH B TPOCTPAHCTBE TOJIOMOPMHOIO paccio-
€HUs ¢ HEKOMIIAKTHBIM CJIOEM, UMEIOIIUM OJIMH TOIOJOIHYeCKUN KOHeI[ U JOIMYCKAIOIMil KOMITaK-
TUPHUKAIUIO ¢ HYJIE€BOI UPPEryJIAPHOCTHIO.

A. B. ®onapés. Ob60611ennas runore3a dybpoBuHa

UsBectnast runoresa, npunajjiexkaiias bopucy Awnarosbesudy [lyOpoBumny, ycranabimBaer
CBSI3b MEXKJy CHMILIEKTHYECKOH W ajrebpamveckoil reomerpueil MPOEKTHBHOTO MHOT0O0ODA3WSI.
A nmMenHO, peIaraeT HeOOXOANMbBIE U JTOCTATOYHBIE YCIOBUS MOIYIIPOCTOTHL B 00ITEil TOUKe 6OTh-
XX KBAHTOBBIX KOT'OMOJIOTHiIl B TEPMUHAX CTPOCHHS MPOU3BOIHON KATErOPUU KON€PEHTHBIX IIY Y-
KoB. B mokmage Oyzer pacckaszaHo o0 obobmennn rumnore3sl JlyOpoBuHA, IIpeioKeHHBIM AJek-
canapoMm KysuermoBeiMm 1 MaxkcumoM CMHUPHOBBIM, KOTOPOE HMeeT JeJI0 ¢ MAJBIMU KBAHTOBBIMU
KOTOMOJTIOTHSIME, U PA300PaHbl TPUMEPBI, B KOTOPBIX JAHHYIO TUIIOTE3Y y/IA€TCS TPOBEPHUThH.

A. A.IlTeBuenko. KacateabHble KOHYCHI K appuaEBIM MHOTOOOpa3usaM I1lyGepra

ITycts G — KOMILIEKCHAS PeIyKTHBHAS ajaredpandeckas rpyiima, B — eé bopeaeBcKas MOArPyIIa,
G /B — wmuorootpasue dbJaroe. Byjem paccMaTpuBaTh KacaTeslbHble KOHYCHI K MHOTOOOPa3UsIM
[lly6epra B Touke p = eB. B 2011 roxy A.H.IlanoB BBIABHHY/I THIIOTE3Y, YTO JJis WHBOJIIOIHIT
B rpymme Beiinsg kKacaTeabHble KOHYCHI PAa3JHIHBI KaK IOJICXEMBI B KacaTeJIbHOM IPOCTPAHCTBE
Kk G/B B Touke p. JIerko mokasarb, 9T0 I'MIOTE3Y JOCTATOYHO IMPOBEPUTH JJist Ipynn Beirs, co-
OTBETCTBYIOIIUX HEMMPUBOAMMBIM cUcTeMaM KopHeit. Ha maHHBI MOMEHT OHA JOKa3aHa JIjisl THIIOB
A, Bn, Cy, Fy, Gy, a Tax ke )i 9aCTH HHBOJIIONAN B OCTABIINXCS THIIAX. B 1oK1a1e Oymer 06cy K-
JIaThCsd pacIlipeHre 9Toi THnoTe3bl Ha adduaHbe rpynnbl Kana-Myan. A Todnee, ciemyrommas
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curyanud. [Iycts W — rpynma Beitnga tuna jélvn, G — cootBercTByIomas eit rpynna Kama-Mymn,
B — eé 6opesiesckas noarpyuna, G/ B — muoroobpasue (iaros. AHAJOTUIHO PEJLyKTHBHOMY CJLy-
4yaio onpejenaiorcs adpguanbie Mmaoroodpasus Illybepra m MoxKHO cHOPMYIUPOBATDL TAKYIO 7K€
TUIIOTE3Y.
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4 T'eomeTpud M TONOJIOTUMA

H. B. Abpocumos. O6 00bemMe ruiiepObOJIMYEeCcKOro TeTpasapa

B mokmane Oyaer maH 0030p MOCTETHUX PE3YIbTATOB MO HAXOXKICHUIO TOUHBIX (POPMYJT s
BBIYHCICHUS OOBEMOB THUIEPOOJIMICCKUX TETPa’dApOB. DygyT HpejcTaB/ieHbl (POPMYJIbl JJId T'd-
nepOOTMIECKUX TETPAAPOB OOIIEro BUJIA W CHEIHAJBHBIX BHIOB: UAEATbHBIX, ONOPTOTOHATIBHBIX,
3-OpTOrOHATBHBIX U JIPYTHUX.

B gactHOoCTH, OyIET paccMOTPEHO 4-llapaMeTpUIecKoe ceMeficTBO TeTpadapoB, Y KOTOPBIX OJI-
HO peOpo OPTOroHAJILHO TpaHu. I HUX OYIAYT ycTaHOBJIEHBI (DOPMYJIBI, BhIpazKaloliue rumnepoo-
JIngecKuii 00beM u 00beM, HOPMAJIM30BAHHBIN O TLIOIMANA TOBEPXHOCTH, & TAKXKe MOKA3aHO HX
ACCHMIITOTHYECKOE TIOBEIEHNUE.

U. C. Anekcees. Mepst ciaoxkaoctun n MHOorouwiedH HOMFLY-PT yzaos

MpuI nccseiyeM KIacCHIECKYIO CIOXKHOCTD Y3JI0B U 3alleIIEHUH 110 HAauMEeHBbITeMY YHCTY Tepe-
KpéCTKOB. O,ZLI/IH 13 II0AX0J0B K €€ BbIYHUCJIEHUIO IpeatoJiaraeT 06pameHI/Ie K NOJITMHOMHUAJIBHBIM HNH-
BapHaHTaM y3JI0B, & UMEHHO, K HepaBeHcTBaM Moprona—®pankca—Y miibsiMca, KOTOPbIE CBA3BIBAIOT
KOJITYECTBO MEePEeKPECTKOB JIMarpaMM 3allellieHud ¢ mupunoil ero muorowiesra HOMFLY-PT. 1
XOTSI 9TOT CIOCOO BBIYUCICHUS HE SBJISETCS YHUBEPCAIBHBIM, JIJId HEKOTOPBIX KJIACCOB 3allellIeHni
COOTBETCTBYIOIINE ONEHKH JOCTUTAIOTCS U MPEJOCTABISIOT HATIAIHBIE KDUTEPUH MUHUMAIBHOCTH
jmarpamm. JIokjia/ nocssineH 0030py HeJAaBHUX PE3YJIbTaTOB B 3TOM HAIPABJICHUM.

B.T. Bapmakos. IIpou3sBenenne KBaHAJIOBBIX CTPYKTYP.

KBangn — anrebpandeckas cucTeMa ¢ OJHOI OMHAPHON olepalineii, YIOBICTBOPAIONICH TpeM
aKCHOMaM, COOTBETCTBYIONIUM TpeM IBHXKeHHAM Peiinemeiicrepa gmarpaMM 3alemjieHuii B 3-
MepHOM mpoctpancTBe. Kpangyibl ObLin BBeaenbl HesaBucuMo C.B. Marseebim u 1. JIkoiicom
JIJIS TIOCTPOEHUS WHBAPUAHTOB Y3/10B U 3alCILICHH.

B stok1aje OyieT BBeIeHO IPOU3BEIeHNE KBAH/IJIOBBIX CTPYKTY]P, OLPE/IeJIEHHBIX Ha OJHOM MHO-
2KecTBe, OyAyT chOPMYIUPOBAHBI YCJIOBHSA, IIPU KOTOPHIX 3TO IPOU3BeIeHNe 3a1aeT KBaua1. /laree
OYIyT MOKa3aHO, YTO HPOU3BEIeHNE KBAH/IJIOBBIX CTPYKTYP 00pa3yeT IpyIily, ¥ YCTAHOBJIEHO, UTO
9Ta I'pyIa sBjsierTcs: abeieBoii.

D10 coBmecTHas pabora ¢ . A. PegoceeBbim.

I'. B. Besozepos. Bunaunapasl ¢ moreHnmuaaoM ['yka Ha HEKOTOPBIX TPEXMEPHBIX CTO-
JaX, OTPaAaHUYEHHBIX CO(POKYCHBIMU KBaJIPUKAMM

[TIycts D C R3 — koMmakTHas 00/1aCTh, OrPAHNYICHHAS KOHCUHBIM YHCIOM CO(POKYCHBIX KBaJI-
PUK ¥ HUMeIoIas ABYIPAHHbIE yIVIbI W3JI0Ma Ha TpaHuIle, paBHbie 7/2. Pacemorpum caemyroriyto
JIMHAMEIYECKY IO CHCTeMY: MaTepuasibHasi TOUKa (11ap) eJMHuIHON MacChl JBUKETCs BHYTpH D 1101
JlelcTBIeM CHIIbL yIpyroctu (3akoH ['yka), orpazasick or 0D abconworHo ynpyro. Takas cucre-
Ma gBJIFeTCS WHTerpupyeMoil o JInyBHILIIO cUCTeMO# B KyCOUHO-TIIAJIKOM cMbiciae. OauH U3 ee
HEPBBIX MHTErPAaJOB — IIOJIHAs MeXaHudeckas 3Heprud. Liie jBa nepsbix uHTerpana [y u Fy,
GYHKIMOHAIBHO HE3aBUCUMBIX ¢ H, MOXKHO HaliTu ¢ nomortbio Metoga B. B. Koznosa, ucrnonb3ys
JIOTIOJIHUTEThHBIE TTepBhie nHTerpaisl 11, [y 3amaan 0e3 norertmasia. OKa3pBaeTCst, YTO (DYHKITHH
H, Fi n F, naxondrcsi B MHBOJIOIUH OTHOCUTEJILHO CTaHIapTHON ckoOKu llyaccona.
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B noknage OyayT paccMOTPeHBI OMIIHAPIBI ¢ MOTEHIUAJIOM ['yKa BHYTPH IBYX TPEXMEPHBIX
cO(POKYCHBIX CTOJIOB. JJIsi KaKJI0r0 M3 3TUX CTOJIOB MOCTPOEHbI OUQYPKAIUOHHBIE IHATPAMMBI
COOTBETCTBYIOIUX OWLINAD/IOB, OMUCAHBI MPOOOPA3bl MAJBIX OKPECTHOCTEH CJI0eB ciaoeHus JIum-
VBUJLIS, & TaKKe OMpeIeeHbl KIACChl TOMEOMOP(MHOCTH M309HEPTETHIECKUX TTOBEPXHOCTEH 1T
HeOMMpYPKAITMOHHBIX 3HAYCHUI SHEPIHH.

B. B. Bearomnkunaa, A.T. ®PomMeHKO, DBOJIIOINOHHBbIE ODMIIMAP/AbI KAaK CIIOCO0 peajim3a-
Y THTETPUPYEMBIX cjaydaeB Ditjiepa m Jlarpanxka.

Axkagemurkom A.T. PomeHKO OBII OTKPHIT HOBBIH KJIaCC MHTETPUPYEMBIX OMIINAPIOB, & WMEH-
HO, 9BOJIIOIUOHHBIE OUJLIHapAbl. OHU TPEJICTABIAIOT cOO0M OULTHAP/ILI, TOJTOXKEHIE CTEHOK KOTO-
PBIX 3aBUCUT OT dHEPIruu OMLIHAPIHON IaCTHUIIBI, T.e. YeM OOJIbIIEe CKOPOCTh, TeM DOoJIbIIe 001aCTh,
B KOTOPYIO IIPU JBHKEHHH MOYKET ITONACTb Ousinapaabiii map. Kak oka3aJiock, ¢ HOMOIIBIO HOBOTO
KJ1aCCa OMLTHAPIOB YIAeTCs IMPOMOIETNPOBATE CI0eHne JInyBHLIA Cpa3y Ha HECKOJIBKAX H309HEP-
TeTHYECKIX MHOTOOOPa3naX pasHbiX 001acTell SHEPIUNT — HAIPUMED, B U3BECTHBIX HHTEIPUPYEMBIX
caydaeB Ditjiepa u Jlarpan:ka u HHTEIPpUPYEMBIX I'€0JIe3UUEeCKAX IIOTOKOB Ha MOBEPXHOCTSAX IIOCTO-
SHHOW SHEPrUU ¢ MHTETPAJIOM MAJIONH CTECIEHH.

A.X.Tancran. ¥YcroiiuuBocth permeHusi npobiiembl ®epma—lllreiinepa B rumepmnpo-
CTPAHCTBAX HAJ KOHEYHOMEPHBIMI HOPMUPOBAHHBIME IIPOCTPAHCTBAMU

[Ipobiaema ®epma—lllTeiinepa cOCTOUT B IOKUCKE BCEX TOYEK METPHUYECKOI'O IIPOCTPAHCTBA Y
TaKUX, 9TO CYMMa PACCTOSHUN OT KaxKI0i M3 HUX JI0 TOYEK H3 HEKOTOPOIro (PHKCHPOBAHHOIO
KoHeuHoro nojmuoxkecrsa A = {A;,..., A,} upocrpancrsa Y munumanabua. Muoxecrso A B Ta-
KOM CJIyYae Ha3bIBAIOT TpaHuleil, a Bce A; — rpanudabiMH MHOZKecTBaMu. MbI paccMarpuBaeMm
9Ty npobJjieMy B CIydae, KOrjaa Y — 3TO MIPOCTPAHCTBO HEMYCTHIX KOMIAKTHBIX MOJMHOXKECTB KO-
HEYHOMEPHOI'0 HOPMHUPOBAHHOI'O IIpOCTpaHcTBa X, HaJIe IEHHOe MeTpuKoil Xayciaopda, To ectb Y
ABJIIeTCs THIepIpocTpancTBoM Had X. B jannoit pabore u3ydaercs BOIPOC YCTOUUIHBOCTH Pelire-
uug npoodaembl Pepma—IllteitHepa nmpu nepexoae oT TPAHUILI U3 KOHEUHBIX KOMIIAKTOB K I'PAHHUIIE,
cocTodIneil u3 uX BBILYKJILIX 000s104ueK. [1oj yecToiYnBOCTHIO UMEeTCd B BULY, 9TO DU IEpexojie K
BBIITYKJ/IBIM 000JIOYKAM I'PAHUYHBIX KOMIAKTOB MUHUMYM CYMMBbI PACCTOSIHUN HE U3MEHUTCH.

A.B.T'yraun. JIrobas HaacTpoiika m jgr0b0asg romoJiorundeckasa cdepa gaBiagiorca 2H-
MPOCTPAHCTBAMU

B nokname Oyger pacckaszanHo o0 000OIEHMHM KJIACCHYECKOro IOHATHs H-npocrpaHcTsa.
A wmeHHO, JIMHEWHO CBA3HOE XayCaop¢OBO TOMOJOTHIECKOE NPOCTPaHCTBO X sBisiercss nH-
HPOCTPAHCTBOM, 1 > 1, €CJIH OHO JOIMYCKAeT N-3HATHOe YMHOKEHHE C e IMHUTIEH, TO eCTh CyIIeCTBY-
er HenpepbiBHOE oToOpazkerue f: X X X — Sym"X co cpoiictBom p(z,e) = ule,x) = [z, z, ..., x]
a1 Beex x € X. MoKHO MoKa3aTh, YTO OHOCBA3HBIH KoHeunblit CW Komiuteke X paszMepHocTH d
JIOIyCKaeT cTpykTypy nH-npocrpancrsa ajst jgwoboro n > d. ByayT npejacraBiienbl c/ieyromme
JBa HeJIABHUX Pe3y/IbTaTa JOKA3INKA: (1) HaJICTPOiiKa Ha,1 JTFOOBIM CBA3HBIM KOHEYHBIM WA CUET-
HBIM TIOJIH3APOM sBJseTcs 2H-npoctpancTBoM; (2) Jrobas criazxuBaeMas roMoorndeckas cdepa
siBJIsieTcst 2 H-ipocTpaicTBOM.
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. A. Ipo3nos. O npepeceuenunsax dppakTaabHbIX KyOoB

Omnpenenenne. [Tycmo D = {dy,...,d,} C {0,1,....n—1}* 2den > 2, a1l < #D < n*.

DPpaxmanvhom k-xybom nopadka n ¢ mmoscecmeom edunuy, D 1asvieaom KomMnakmmoe MHoice-
K+ D

cmeo K C RF, ydosaemesoparowee K = ———.

[Iycrs P = [0, 1]%, Torga mo6oit dppakraabublii k-Ky6 cogepxutcs B P.

Onpegenum rpanu Kyba P. Ilycts o € A = {—1,0,1}*, Torna P, = PN (P + ) ecTh a-rpanb
Kkyba P. Pasmepnocrs Takoit a-rpanu ecrb dim(P,) = k — Zle |, .

[Iycts «, B € A, Gymem roBoputrh, uto [ mogdnaero « (06o3HaunMm depes [ T «), ecau st
goboro ¢ = 1,. .., k HepaBeHncTBO oy # 0 BIeYéT Oy = ;.

Hnsa ¢dpakransaoro k-kyba K wmbl onpeaesum ero rpanu K, kak K, = K N P,. ['panu dpak-

TaJbHOIO Ky0a ecTh (ppakTaabHble KyObl.

D, + K D, + K.
[lycts Ky = Ly Ky = =T dpakTaibabie k Kyool. Mbl oKa3bIiBaeM CJ1€ 1y 0Ny Io
n n
TEOpeMy O liepecedenur (ppakTajibHbIX KyOOoB:

Teopema. Cemeticmeo {F,, o € A} nepeceuenuti F,, = KiN(Ky+a) ydosaemesopaem cucmeme

ypasnernuld F, = |J Tup(Fp), a € A, 2de dan moboeo B I a, Top(Fs) = L(Fs + Gag) u
oot
Gaﬁ = D1 N (DQ + noa — 5)

IMpennoxkenune. F, = & mozda u moivko mozda, k0206 0A4 At006020 B I a u 210001 KOHEUHOT
nocaedosamenvrocmu o = oo C a1 C ... C o, = B npoussedenue #Goga, * #Garas - - #Gay_yay *
#Gp pasro nyao.

MpbI 10Ka3aau TeopeMbl 0 Pa3MepHOCTH MHOXKECTBa Fy 1 0 Ipu3Hake GECKOHEYHONR Mephl 3TOTO
MHOYKECTBA!

Teopema. Ecau Fy # &, mo pasmeprocms dim(Fy) = log, m, 2de m = max{#G,, o € A :

oaa 0600 nocaedosamenvrnocmu 0 C oy T ... C oy C o npoussedernue #Goay - #Garay - - -
#Gapfla ' #Ga 7é 0}

Teopema. IIycmv #Goy = #Gp u log, #Go = s. Ecau cyuecmsyem nocaedosamenvrocms

0C a1 C ... C ap_y T B maxas, vmo #Goa, - #Garay - #Gap_1p = 1, mo H*(Fy) = oo.

A. A. EropoB. Bepxaue omneHku 00beMOB rurnep0o0JnvecKuX MHOTOTPAHHUKOB

['. BeterTn nokasaJi, 9To 06beM IPOU3BOJILHOIO 000DIIEHHOTI0 TUIIEPOOINIECKOr0 MHOTOIPaH-
HUKa P MeHbe o0beMa HIeaJbHOI0 IIPIMOYTOJIBLHOTO THUIEePOOJTMIeCKOr0 MHOTOTpAHHUKA, 1-
CKeJIeT KOTOPOro AB/IAeTCH MeuajibHbIM rpadoM 1-ckesera P. Mbl TOroBOpuM 0 BEpXHHUX OIEHKAX
00beMOB ODODIIEHHBIX TUIIEPOOTUICCKUX MHOTOIPAHHUKOB, KOTOPBIE MOTYT OBITH TOJIYYEHBI C 10~
MOTIIBIO TAHHOTO pPe3yIbTaTa.

Hoxan noarorossen npu nojepkke Marematudeckoro Llentpa B AkajieMropojike, corarie-
Hue ¢ MUHECTEepCTBOM HAayKHu U BhICIIEro oopasoBanus Poccuiickoit @eneparmu Ne 075-15-2022-282.

C. . Nnuanuc, }O. B. CagoBununii. PaamepHocTh, TpON3BeAeHNE IPOCTPAHCTB U YHU-
BEpPCAJIBHOCTH

B noknazge 6ya1yT pacCMOTPEHBI CJCAYIONIe IPeII0KeHAS.
IIpeanoxkenne 1. Jaa 1106020 cenapabesbnozo Mempu3yemozo npocmpancmea Y u A00ux cuem-
HOLT 0POUNGA06 O U 3 6 HENYCINOM KAGACCE GCET CENAPAbEAbHBIT MEMPusyemuir npocmpancmes X,
das komopuix ind(X) = a uind(Y x X) = cywecmeyem yrusepcasvHvili ssemerm.

29



IIpennoxkenune 2. /las 1106020 enoamne peayraprozo npocmpancmsa Y U A1006T 0pouHan06 «
u B 8 HENYCMOM KAGCCE BCET BNOAHE PEYAAPHUL npocmpareme X, das komopux ind(X) = o u
ind(Y x X) = cyuwecmeyem yrusepcarvrolll anemenm.

B. A. Ku6tkano. HekoMIakTHbBIE CJOECHUI MEXaHUYECKUX CHCTEM B IICE€BI0-€BKJINIOBBIX
MPOCTPaAHCTBaX

Teopus Tonoiornyeckoit KJaaccupuKaiun UHTErPUPYEMbIX CUCTEM B KOMIIAKTHOM CJ1y4ae OblLia
nocrpoera B paborax A.T. DoMeHKO 1 ero HaydHOI MIKO/IbI. BayKHBIM KJIACCOM CHCTEM, B IIPUMe-
HEHWHN K KOTOPOMY JIaHHAsT TEOPHsI TToKa3aaa CBOK 3(DMEKTHBHOCTH (MO3BOJNB OOHADY KHTH HOBBIE
CJIy4ad YKBUBAJEHTHOCTH PA3HBIX CHCTEM) OKA3aJIUCh HWHTETPHUPYEMble CHCTEMbI JIHHAMUKH TBEp-
JIOTO TeJia M MHTerpupyeMble OmLinapapl. Kak oka3aaoch, Mpy TOMOIIH IUCKPETHBIX HHBAPDUAHTOB
MOKHO CPABHUBATh TaKUE CUCTEMbI ¢ TOYHOCTHIO JIO HOCJAORHON romeomopdHocTu ux cjoenuit Jlu-
yBuad. [ouTn BCe UX CJI0M, OTMETHUM, SBJISIOTCHA 3aMbIKAHUAMHU (DA30BBIX TPACKTOPHIl CHCTEMBI.

B namem JoKjajie MBI PacCKaxkKeM O TOM, KakK 0ojiee MIMPOKUIl KJIACC CJIOCHWil, MMEIONnii
HEKOMITAKTHBIE CJIOW U HeKpuUTHYecKue OudypKaIlyi, BOSHUKAET B MCEBI0-eBKINIOBBIX aHAIOTaX
UHTEIrPUPYEMBIX CUCTEM JIWHAMUKH, B YACTHOCTH, aHAJIOTaX BOJIYKOB Jiliepa, Jlarpanxa m Ko-
BaJIeBCKOil. Bymer pacckazano o6 ocobeHHOCTSX caoenuit JImyBmIIs 3TUX cUCTEM, TOCTPOEHHBIX
OudypKaAIMOHHBIX JUarpaMMax 0TOOparKeHus MOMEHTA, [IPH PA3HbIX 3HAYEHUSX HapaMeTPOB U I10-
JIVUEHHBIX KPUTEPUIX KOMIAKTHOCTH COBMECTHBIX YPOBHE! MEPBBIX MHTErPAJIOB.

. ®. KobueB. MarHutHble Teoae3WdecKnue ITOTOKN Ha JIBYMEPHBIX MHOroo0pa3max
BpaIlieHus

PaCCManI/IBaeTCH JAUMHAMHUYIECKasdA CUCTEeMa, OIIMChIBalOIIad JBUZKEHHUE MaTepI/IaJIbHOﬁ TOYKH I10
JBYMEPHOMY PUMAHOBY MHOr000pasnio M, Ha KOTOPOM OIpeJieeHo aeicTsue rpynnsl S nzomer-
puamu (GyayT u3yuaThes KOHKpeTHble caydan M ~ S? u M ~ RP?). Takaa cucreMa Ha3blBaeTcs
HA3bIBaETCS Te0[e3nTeCKIM TOTOKOM Ha PUMAaHOBOM MHOT00DPA3WW, OHA SABJSIeTCH TaMUIBTOHOBOM.

JobaBuB K CTaHIAPTHON CUMILIEKTHIECKON cTpyKType d(pdq) 3aMKHYTYIO 2-bOpMy Ha KOH-
dburypanmonroM MHOro06pazun (JOKaJIbHO 3TO PABHOCHIIBHO JO0ABICHUIO K TAMHUJIBTOHUAHY JIH-
HEfHBIX 110 0OOOIEHHBIM HMITYJIbCAM CJAraeMbIX ), MOMYIHM HOBYIO MOCTAHOBKY, KOTODYIO Oymem
HA3BIBATH MATHUTHBIM T€0JIe3NYeCKUM MOTOKOM (JIMHEHbIe 0 UMILYJIbCAM CJAraeMble eCTeCTBeH-
HBIM 00Pa30M TOSBJAIOTCA MPH HCCIEJOBAHUN JIBUYKEHHH 3apsKEeHHOM MaTepHATbHON TOYKHU B
MATHUTHOM T10Jie). [TocTpoeHHAsT TAKIM 00pA30M CHCTEMA OCTAETCsI TAMHJIBTOHOBOM 1, 6oJIee TOro,
CTAHOBHUTCS BIIOJIHE HHTerpupyemoii o Jluysmwio (ecan norpebosars S L unBapunanTHOCTDL HaslO-
ZKEHHOI'O MAarHuTHOT'O HOJIH).

Bosnukaer Bonpoc 06 nccae0BaHuN TOMOJOMMYeCKHX CBOHCTB caioeHus JInyBuas (1.e. marpas-
JKeBa CJIOCHHsI ¢ OCODEHHOCTSIMU) ITOH 3a/1a9H.

B pamkax mokiaaza OyIyT H3JI0XKEHBI OCHOBHBIE PE3YIbTATHI MPOBEIEHHON PabOTHI:

® II0CTPOEHBI OU(YPKAIUOHHBIE JTHAIPAMMBI;

e onmcanbl ocoberHocTH paHroB 0 m 1 (Kak HEBBIPOKJEHHBIE, TaK W BBIDOXK/EHHbBIE; B YaCT-
HOCTH, ObLTH OOHapy»KeHbl Oudypramuu tuna <«pitch-forks, He cBsa3anHbIe ¢ KaKUMU-THO0
CHMMETDPHSIMH B CHCTEME);

e HalijeHbl MHBAPUAHTHI T'PYyOOit M TOHKOMN JIMyBHIEBON SKBUBAJIEHTHOCTH;
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® B 3a/Jla9aX JUHaMHUKH TBEPIOI'0 TeJla BbIABJIEHO HECKOJLKO HHTEI'PUDPYEMBIX CUCTEM, JINYBUJI-
JICBO 3KBHBAJICHTHDbIX ,ZLaHHOfI CHCTeMe Ha ee HeOCOObIX HU309HEPIEeTUICCKHUX MHOFOO6pa3I/IHX.

A.B. Koctua. O60011eHns 3aaa41 O TEHU 1 TOBEPXHOCTHU IIOCTOSHHON KPUBU3HBI

Bagaua o Tenn noctasiena . Xynaiibepranoseim B 1982 1. B citejyrorieit (hopMyaHpPOBKe: Ka-
KO€ MUHUMAaAJIbHOE YUCJIO HEIIEPECECKAIOIINUXCA IMTapOB C IIEHTpaMi Ha e,ZLI/IHI/ILIHOI'?'I C(I)epe EBKJINJ0BaA
OPOCTPAHCTBA U PAJUYCAMH, MEHBIIIME €JIWHUIIBI, TOCTATOYHO /I TOrO, YTOOBI Jitobas mpsMasd,
IPOXOJdAIIas Yepe3 MeHTP cdephl, mepeceKaaach XOTd Obl ¢ OJHUM UX STUX MapoB. Peltenne 310
3aJa41 B Pa3MEPHOCTAX, DOMBIINX ABYX, moaydero B 2015 r. FO. B. 3eaunckum, 1. FO. Beirosekoit
u M. C. Credanuyk. 3aga4a 0 TeHH ABJISIETCA TACTHIM CJIyIAeM 338491 O IPUHATIEZKHOCTH TOUYKA
000OIEHHO-BBINTYKJI0# 000/109Ke MHOXKeCTB. B paboTe paccMaTpuBAIOTCH 3a/]a49d TAKOTO POJa B
npoctpanctse JlobadgeBckoro. C 3ajadeil 0 MPUHAIIEKHOCTA TOYKHA O0OOOIMEHHO-BBIYKJI0i 000-
JIOUKe OPUINApOB KOCBEHHO OKA3BIBAETCS CBA3aHHOM 3371a4a O BJIOXKEHUU B €BKJIHJIOBO TTPOCTPAH-
CTBO TceBnocEepUIecKNX MOBepXHOCTel Bparienus, HaiigeHHBIX ©. Munmgumarom. Bece Tpm Tuma
nceBaochepuIecKnx MOBEPXHOCTEH BpAIeHWS IMOJIyJaloT 00IMee MCTOJKOBAHHE B IPOCTPAHCTBE
JIobaueBCcKOro, CBA3aHHOE C KAaCATEIbHBIMU KOHYCAMU K OpucdepaM.

T. A. Koznosckag. Iloarpynnsl poMaIikoBOro TUNA U IPYyNNa CUHTYJISPHBIX KOC

B pabore Oymer mpejcraBieHa KOHEYHasl CHCTEMa TOPOXKIAIONINX U OMPEETISIONINX COOTHO-
MMEeHU il IPYIIIThl CHHTY/ISPHBIX KPAIEHBIX KOC S P, KOTOpast SABJISeTCs MOATPYIINOi IPYIIIbl CHHTY-
Jsipabix Koc S B,,. Vcnonk3yst 910 npejacraBienne, OyaeT A0Ka3aHO, 9TO MeHTp rpyunsbt S P, BbI-
JlesigeTcd B Hell TpaAMBIM MHOKHUTeTeM. KpoMe Toro, OyaIyT HOCTPOEHBI JUHEHHbIE MpeICTaBIeHIS
U TpeJcTaBierne apToMopdusMamu c¢BoOoIHOM Tpynnbl F,, rpynnsl SB,. Tak:Ke Mbl onpeenuMm
HNOJATPYNITBI POMAIIKOBOTO THIA U JIOKaXKeM, 4To rpynmna SFP,, n > 5, dBjigeTcd TPYNIION poMari-
KOBOI'O THIIA.

U. FO. JImmoruenko. O noam3apaibHbIX TPOU3BEAEHNAX, TOMOJIOTUN METEJIbh KOTOPBIX
ABJISIOTCS CBOOOAHBIMU aJjiredpaMu

B 1950-x romax ZK.-I1. Cepp moxazaj, uro psang [lyankape KoMMyTaTHBHOTO JIOKAJIBHOTO HeTe-
pOBa KOJIbIla OpPraHUYeH OIPeJe/IeHHON pannoHaabHOl (hyHKIMel, 3aBucsieii or duces berru
KoMmILIekca Kormrysass 1 MUHIMAaIbHOTO Yrcaa 00pa3yooliux B MakcuMaabHoM niaeate. B 1962 roxy
E.C.Toson mokaszaJt, aro HepapencTBo Ceppa IpeBpaIaercs B paBeHCTBO TOI/IA U TOJBKO TOIJIA, KO-
rIa YMHOMKEHHe H Bce Mpou3BeaeHnd Maccn B roMosiorugax Komry s JoKaJIbHOTO KOJTbIA SIBJASIOTCS
TPUBUATBHBIMH; TaKoe JIOKAJTbHOE KOJIbIIO0 Ha3biBaeTcsd KoablloM ['omona. /IXk. bakennn mokazan B
1982 rouy, uro psjbl [yankape MOHOMHAJIBHBIX KOJIEI, PAIIMOHAJIbHbBL, CPE/IM MOHOMUAJbHBIX KOJIEI]
eCTh XOpOIo u3BecTHHIN Kiace kKosen Crennn—PeificHepa (mam Koser rpaHeil) CHMILTHITHAIBHBIX
KOMILJIEKCOB.

B sTom mok1aie MbI 00CYIUM, KaK TOPUYECKAsT TOIOJIOTUs O3BOJIIET HaM YCTaHABJIMBATH KOM-
ouHaTOpHBIE, aarebpandeckue U TONOJOIHYeCKHIe YCIOBHS, YIKBUBAJEHTHLIE TOJIOTOBOCTH ¥ MUHU-
MaJIbHOU HEr0JIOJOBOCTU KOJIbIA I'paHell CUMILIMIMAJIBHOIO KOMILIEKCA Ha/l JIIOObIM 1ojieM. Mbl
ommieM 3TU JBa Kjacca Kojern Cremnmm—Peficuepa B TepMmuHax ux psaoB [lyarmkape, romosornii
Kormyns n ctpykTypsl ajiredpor JIu Ha roMoI0rugx nerejib COOTBETCTBYIONIUX MOMEHT-YIOJI KOM-
mrekcoB. MBI yBuAMM, KaK TeOpHUs MPOCTPAHCTB C JIefiCTBAEM KOMIAKTHOTO TOPa MO3BOJISIET HAM
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HOJIYIATh TOMOJOTHYECKHe WHTEPIPeTaInu aarebpandecKux cBoicTB psaioB Ilyarkape u romoso-
ruit Komyjist kosier; Crensin—Peficuepa, a Takyke HOBbIE PE3YJIbTATHI.
Jlokas ocnoBan Ha coBMmecTHOi pabore ¢ T. E. [TanoBbiMm.

A.E.JIunua. O6 ymjioTHEHNN MeTPU3yeMbIX HPOCTPAHCTB HA 0-KOMIIAKTHBIE

B 1949 rony U.JI. Payxsaprep jmokazaJja, 9TO JJd BCIKOTO METPUIECKOTO KOMIaKTa X o JIio-
6oro cuernoro muoxecrsa H C X cymiecrByer yiuiorHenue (T.e. HenpepbiBHAs OHEKIUs) IO/
npocrpancrsa X \ H Ha Merpuvecknii komuakt. M3BecTHO, 94TO OrpaHnmdeHue Ha MOIHOCTH H
31ech cymectBenno: B 1977 rony E.I. [IsiTKeeB mokazasi, 9T0 BCIKOE METPHYECKOe cernapadebHoe
IPOCTPAHCTBO MOMNTHOCTH ¢ MOXKHO Pa30UTh Ha JIBa KOHTUHYAJbHBIX MOAMPOCTPAHCTBA, KayKI0€e U3
KOTOPBIX He YILIOTHUMO HA TOJTHOEe METPUYECKOe TPOCTPAHCTBO.

B 2022 roay B.U. Besyrun, A. B. Ocunos u E. . Ilsitkees B pabore “O cBoiicTBax mMoaK/IaCCOB
caab0 ANaIMYecKuX KOMIIAKTOB TOCTaBUJIN BOIPOC, MOXKHO JIH YCHJIUTH TeopeMmy Payxsaprep,
ocaabus ycsiopue caernoctr H o yeaosus |H| < K ajist Kakoro-Hubyib KapanHaIa K, TPOMeKY-
TOYHOTO MexKTay No 1 ¢. Mbl mpescTaBisgeM yTBepXKIeHAEe, U3 KOTOPOTO CJeAyeT OTPUIATeTbHBIN
OTBeT.

Teopema. ITycmv X — noanoe mempuueckoe npocmparcmeo u oas muosncecmsea H C X
sunoanaemes w(X) < |H| < ¢. Toeda nodnpocmpancmeo X \ H nesosmoorco ynaommumo Ha
O -KOMNAKMHOE NPOCTPAHCINGO.

Baech w(X) obosznauaercst Bec mpocrpancTBa X. B gacTHOCTH, 7151 METPHYECKHX KOMIAKTOB
T10JIy 9aeTcst

CaencrBue. I[Tycmv X — Hecuemuwnili mempuueckuti komnaxm u oas muosncecmea H C X
sunoanaemes Ry < |H| < ¢. Toeda noonpocmpancmeo X \ H ne603moo1co ynaomnums na o-
KOMNAKIMHOE NPOCMPAncmeo (u, caedo8amesvno, na KOMNaKm,).

M. C. HenamieBa. O yncjie KOMIOHEHT CBA3HOCTH B JIOKycax llpmma ayg miaockmx mo-
BEpXHOCTEN poaa 5

[Lrockoif TOBEPXHOCTHIO HA3BIBAIOT IVIAJIKYI0 PUMAHOBY NOBEPXHOCTb C 33/IAHHBIM Ha Heil ro-
JomopdubIM muddepernuasoM. [IpocTpaHCTBO MIOCKUX MOBEPXHOCTEH PoOJia ¢ MTOMYCKAeT ecTe-
crBennoe geiictsue rpymisl G Lo (R). V3ydenune opOuT 9TOr0 IelCTBIS 1 UX 3aMbIKAHI TPUBJIEKIIO
MHTEPEC MUPOKOT0 Kpyra UccjejoBare/ieil B mocjejnue Heckoibko jgecaruiernii. B 2000-x rogax
K. MakMiosien omucaj beckoneunoe ceMeificTBO OpOUT JIisd MIOBEPXHOCTEH poja 2, YbH 3aMbIKAHU S
ABJIAIOTCA aCbI/IHHbIMI/I HO,Z[MHOFOO6paSI/IHMI/I paHI'a OJWH. I/ISBGCTHBIMI/I npuMepaM TakKuxX MHOTI'O-
obpas3uil B MPOCTPAHCTBAX CTAPIINX POJOB ABJISIOTCA A0KYych: IIpuma, TpecTaBiasgionue o0be -
HeHus 3aMbIKanuit opout geiictBust G Lo(R). Omu cymecTBYOT 1181 IIOCKUX MOBEPXHOCTEH poja
HE BBIIIE 5.

JlaHHBI TOKIa1, MOCBAIIEH 3a/a4ue O MOJCYeTe YUCAa KOMIIOHEHT CBA3HOCTH B JIoKycax [Ipuma
JIISE TIOBEPXHOCTEH CTapIiero BO3MOXKHOTO poja. Harmm pesyabraTsl MpojoJizKaloT cepuio pabor
g maaamux pogos K. MakMaosutena, 9. Jlanno, /1. Hryena.

32



. . HuromeabsoB. beckoHeunas cepus KOMIIAKTHBIX THIEPOOJIAIECKHX  3-
MHOTOOOpa3uii C BIIOJHE TeoAe3MYEeCcKMM KpaeM U KaclaM#d M WX MIHUMAJIbHBIE
TPUAHTYJISAIAN.

Tpuanryasiuonnasi cJ0KHOCTb Ca(M) KOMIAKTHOIO CBA3HOIO 3-MHOrooOpazus M ¢ Hely-
CTBIM KpaeM paBHa HAMMEHBIIEMY YHUC/IY TeTPa’3ApPOB CPEU BCEX UJIeAJTbHBIX TpuaHryadmuit M.
Jloxagankom coBmecTHO ¢ E. A. @omuHbIX ObLTa MOJyYeHa HOBasl HUYKHSST ONEHKA HA TPUAHTY-
JAMUOHHY IO CJIOKHOCTD: ca (M) = 1(M, Zs). HJokran Gyaer NOCBAMIEH KJIACCY MHOTOOOpasuii, Ha
KOTODBIX JIOCTUTAETCS HUXKHAS ONEHKa CI0KHOCTH. KOHKpeTHee, MBI OOCYJIUM BOIPOC HAJIHYHSA
MHOTOOOPA3Uil U3 JAHHOTO KJIACCA ¢ 33JaHHBIMU XapaKTePUCTUKAMUI, TAKUMU KaK Kpail U Ipymmbl
IOMOJIOIUH.

Pabora Boinoinena npu nojjiepxkke Munucrepersa HayKu 1 Boiciero obpaszosanus Poccuiickoii
Qeneparun, cornamenne Ne 075—15-2022-287.

C. C. Hukonaenko. TonoJjiorusa ajnredSpamvecKn pa3geMMbIX CHCTEM

OIHUM U3 MeTOJ0B Ka4eCTBEHHOI'O aHAJIM3a PElIeHH BIIOJHE WHTerpupyeMoit mo JInyBuiiio
raMUJIBTOHOBOW CHCTEMBI SIBJISETCS U3y9YeHUe TOIOJIOTHN €€ JIMYBUJLIEBA CJIOCHUs, TO €CTh CJIOe-
Hus (pa30BOr0 MPOCTPAHCTBA HA COBMECTHBIE TOBEPXHOCTH YPOBHS MEPBBIX WHTETPAJIOB CHCTEMBI
(peryasipabie Topbi JInyBusuist u ocobbie caon). A.T. DoMeHKO 1 ero IMKOJIOH MOCTPOeHa TeopHsl
TOIOJIOTHYECKON KJIacCU(UKAINE UHTETPUPYEMbIX CHCTEM, OJHUM U3 OCHOBHBIX Pe3yJIbTATOB KO-
TOPOHl ABJSETCS MOJHOE ONUCAHUE TOINOJOTHH JIMYBHJLIEBA CJIOCHHUS HA 3-MEPHOM HHBAPHAHTHOM
HOJMHOI000pa3nu HEBBIPOXKICHHON HHTErPUPYEMO CUCTEMBI C JIByMs cTeneHssMu ¢Bobobl. Coot-
BETCTBYIONUI KJIACCUDUIUDYIONTNI MHBAPUAHT, HA3BIBACMbBIH MeueH0T MOAECKYAOT, WA UHBAPU-
armom Pomenro—Iuwarza, nveer cTpPyKTypy rpada ¢ aucaoBbiMu MeTkamu. Pédpam 3Toro rpa-
da orBedaloT OgHONApAMETPHYECKUE ceMelicTBa PeryJIgpHBbIX CJI0EB, & BeplInHaM — OupypKaun
CJIOCHM S, TAK Ha3bIBa€Mble amomo. 1[OMCK 3TOro MHBapHaHTa 1 KOHKPETHO HHTerpupyeMoit cu-
CTeMBbI MOZKET 0Ka3aThCsl BeCbMa HETPUBUAIBLHON 3aa4eil, OTHAKO B PAJie CIYIAeB OH MOYKET ObITh
BBINIOJTHEH ajiropuTMudecku. OTHUM U3 TaAKUX CAYIaeB ABJISETCS KJIACC GA2e0pauvecky pa3dent-
MBLT cucmem. Anrebpandeckoe pasjieseHne, KaK MPaBujio, O3HAYAET, 9TO TAMUJIBTOHOBHI yPaBHE-
HHUs Ha KaK/IOM CJI0€ CBOJSATCS K CHCTeMe ypaBHeHnit Abesisi, a ¢pa30Bble IIepeMeHHbIe HEKOTOPBIM
«XOPOTTHM» 00PA30M BBIPAYKAIOTCSI Uepe3 MepeMeHHbIe pasjiesieHus (Kak panuoHaJbHble (QYHK-
WA OT PAIUKAJIOB CIENMUATBLHOTO BUia). B npogomkenue pador M. I1. Xapaamosa, O. E. Opén u
JIPYTUX aBTOPOB IMOCTPOEH AJITOPUTM TOMOJOIHYECKON KIACCH(DUKAINN AJreOpandecKn pas e in-
MBIX CHUCTEM. B KadecTBe CJIeJICTBUSI W3 3TOTO AJTOPUTMA TOJIYUIEH MOJHBIN CIIMCOK MPOCTEHIHX
Gudypkanuii (aTOMOB), KOTOPBIe MOTYT BO3HUKATH B TAKHX CHCTEMAX.

I'. M. ITonoroBckuii. Tomojsiorusi pacmnagalonuXxcss BEMIECTBEHHBIX aJjredpamdecKmx
KPUBBIX

PaccmaTpuBaeTcst OTHOCAIIASCS IO TeMaTHKe K mepBoit yactu 16-it mpobaemsl ['minbepra 3a-
Jlada M30TOMUYECKONH K/AacCH(PUKAINU TIJIOCKUX BEIeCTBEHHBIX aJredpanvyecKux KPHUBbLIX, pacia-
JIAIONINXCA Ha HECKOJbKO HEMPUBOIUMBIX COMHOXKUTEIeH. /laércsa 0630p MOMydeHHBIX B MOCIEIHHAE
TPHU TOJIa aBTOPOM W €ro yUeHHKAMH Pe3yJIbTaTOB O KPUBBIX CTENEHH 7, PACHaJaloNIuXcd Ha TPHU
COMHOXKUTEJISI, U O KPUBBIX CTelleHN 8, PacHaJaiouxcs Ha 2 COMHOXKUTEIS.

Pabotra BbIno/IHEHA IIPH O/1/Iep:KKe JlabopaTopun JuHAMUYECKUX cucTeM U npuioxkenuit HITY
BIIID, rpanT MunucrepcTBa HayKu U BhIcIero obpaszopanust PO cormammenue Ne 075-15-2022-1101.
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M. B. IIpacosoB. AaropurMu4eckoe pacrno3HaBaHHNE JIEXKAHIPOBBIX 3aIlleNJIeHnHi

MbI npUBOIMM aJrOPUTM, KOTOPBINA IMO3BOJISIET CPAaBHUTH JBa JIEYKAHJIPOBBIX 3alleIlIeHUs
B TpéxmepHO#l cdepe, cHAOKEHHON CcTaHAAPTHON KOHTAKTHON CTpyKTypoil. /IBa JexkaHapo-
BBIX 3AllCIJICHUS CYUTAIOTCA OJWHAKOBBIMH, €CJIM WX MOXKHO BKJIOYUTHL B OJHO OJHOMAPAMET-
puUeckoe ceMeficTBO JiexKaHJApOBbIX 3areiienuit. JlokJjaji ocHOBaH Ha COBMecTHO# pabore ¢
M. A. JIeiHHEKOBBIM.

Hoxax oprorosen npu mnojiaepxkke PH®, npoext Ne22-11-00299.

1. B. Tamanaes. ITogoxkureabHbIe MATPUIILI U 3JIEKTPUIYECKUE CETHU

[To/THOCTBIO TOJIOKUTEIbHBIE MATPUIIBI JIE2KAT B OCHOBE COBPEMEHHOI OYpPHO pa3BUBaIOIIEli-
¢ 00J1aCTU KJIACTEPHBIX AJIredp, UMEIOT IIPUI0ZKEHU B HHTEIPUPYEMbIX MOJIEAAX CTATUCTHICCKOM
du3MKU, TEOPUN TTPEJACTABICHNNH KBAHTOBBIX aaredp, TMoMaHTOBBIX YPABHEHUSIX U MHOTUX JIDYTUX
obnacTsax. BMecTe ¢ TeM BO3HMK/IM OHU B KOHTEKCTe KJIACCHIECKON 3aa9l MaJIbIX KOJeOaHUi JIu-
HelHBIX YIIPYTUX KOHTHHYYMOB. 41 TTOIPOOHO PAcCKaXKy O MPOUCXOXKAEHUU ITUX CTPYKTYDP, OCHOB-
HbIX XapaKTEePUCTHYECKUX CBOUCTBAX HOJHOCTHIO MOJIOZKHMTEJbHBIX MaTpHIl, 00 UX JarpaHzKeBoit
BEPCHUU U CBA3HU C TEOPUEH JICKTPUUYECKUX CeTeil.

O. 1. ®poakuna. OrBer Ha Bompoc Ix. Kaunona u C. YaiimeHTa

Pemas npobaemy P. Jlasepmana, B. Kpymkaas ommcan “mumkne”’ KaHTOPOBBI MHOZKecTBa B RY
s N > 3; Takue MHOXKECTBA HE MOTYT OBITb CHSATHI CaMu C CeOsl MaJIbIMU H30TONUSIME IIPO-
crpancrea RY. Wcnomnsys MuOXKecTBa Kpymkasas, Mbel oTBewaeM Ha Bompoc JIxk. Ksmmoma n
C. Vaitmenta (1970). A umenno, gaa N > 3 crpoum B RY xommakTel X co cBoficTBaMu: HEKo-
Topas Toc/enoBaTeabHocTh {X;} mommuoxkecrs RY B ompejieJeHHOM — JIOBOJBHO CHIBHOM —
cMBICTIe cxXoanuTesd K X, HUKakoe X; He mepecekaeTcs ¢ X, onHako B RY He cymecTByeT HeCUeTHOTO
cemeficTBa TONAPHO U3 BIOHKTHBIX [TOJIMHOXKECTB, KaK/10€ U3 KOTOPBIX BJIOKEHO YKBUBAJICHTHO X .
Takue npumepn! 6bu1n onucanbl Kannonom u Yaiimentom juts N = 3 u N > 4. Hamre noctpoenne
paboraer gjs jodboro N > 3, TeM caMbIM JIaeT OTBET Jisi OTKPBITOrO JI0 cUX 1mop caydas N = 4.
B ormume ot paborel KoannoHa u Y3liMeHTa, TOKA3aTeIbCTBO He TPeOYET OMOPHI Ha CJIOXKHBIE Pe-
syawrarhl P. Bunra (1957-1961), T:x. Bpaiterra (1968), A. B. Yepnasckoro (1973) u P. laBepmana
(1973).

. B. ®ydaen. HekoTopbie 3K30THUYECKHE CBOMCTBA TOMOJIOTHYECKUX HPOCTPAHCTB U
cooTBeTcTBYyIOIUX C*-amredbp

Kareropusst komMmyTaTuBHbIX C*-a/reOp 9KBHBAJECHTHA KATETOPUHU JIOKAJIHHO-KOMIAKTHBIX Xa-
yCA0PMOBBIX TOMOJIOTNYECKUX HPOCTPAHCTB, H09TOMYy Teopuio C*-ajiredp HA3bIBAIOT HEKOMMYTa-
TUBHOI Tomosorueit. I HekoTopbie pe3yabrarhl 0 cBoiicTBax C*-aaredp MOXKHO TOIyYaTh, /Tarke
Or'paHUYHUBaACH TOJIBKO KOMMYTAaTUBHBIMHU, a 3HAYUT, UX MO2KHO CbOpMy.HI/IpOBaTb B TepMHHaX COOT-
BETCTBYIOIIUX TOIOJOTHYECKUX NMPOCTpaHcTB. OJHUM M3 TAKUX CBOUCTB ABJIAETCA CYIIECTBOBAHUE
B C*-asrebpe cranapTHOro hpeitma — HeKOTOPOTO 060BIIEH s OPTOrOHAIBLHOTO basuca (st 9TOro
C*-anrebpa paccMaTpuBaeTcs Kak rwabbeptos C*-monyiib). Hanndue takoro dbpeiima SKBUBATEHT-
HO 00J1aanuio aarebpoit cBoiicTBa crabuim3anun Tuna Kacrmaposa. OKa3biBaeTCs, B TOMOJIOTTIE-
CKHUX TEpMHHaX HAJUYUE CTaHIaPTHOI'O cbpeﬁMa MOZKHO CBA3aTb C NOBEACHUECM CUTI'Ma-KOMIIaKTHBIX
HOJIMHOZKECTB COOTBETCTBYIONIEr0 TOIOJOIHYECKOro IIpocTpancTBa. [loxoxkue pesyabrarbl MOKHO
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MOJIYYUTh U JJist OoJsiee obmux dhpeiiMoB (He 06s13aTeIbHO CTaHIAPTHBIX). OMUCAHUIO TO CBA3M
u OyJieT MOCBSIIEH JIOKJIA/I.

I'. C.Yepnbix. SU-auHeliHble omepanuyu B KOMILIEKCHBIX KOOOpAM3MaX U Teopus
ci-chepudeckux 00pIU3MOB

[Ipn usyuenun Teopum SU-G0PIU3MOB BO3HUKAET MPOMEKYTOUHAS] TEOPUS MEKIY HUMHU U
KOMIIJIEKCHbIMU Oopau3Mamu — Teopus ci-cpepuudeckux 6opauzmos W. B jokiajie g pacckaxky
00 obmiem onmcannu SU-TuHEHHBIX Oonmepanuil Ha KOMILIEKCHBIX KoOopam3Max, 00 SU-TuHeiHbIx
yMmuOkeHusx Ha Teopun W n SU-muHefiHBIX MPOEKTOpaX M3 TEOPUN KOMILIEKCHBIX OOPAM3MOB HA
Heé, a TaKyKe O KOMILIEKCHBIX OPHeHTAnudaX Ha W W HeKOTOPBIX BOMPOCAX O COOTBETCTBYIOIIHX
dopMaTBHBIX TPYIIIAX.

U. M. IllIupokos. Hopf-type theorems for f-neighbors

We work within the framework of a program aimed at exploring various extended versions for
theorems from a class containing Borsuk—Ulam type theorems, some fixed point theorems, the
KKM lemma, Radon, Tverberg, and Helly theorems. In this talk we will present variations of the
Hopf theorem concerning continuous maps of a compact Riemannian manifold M of dimension n
to R”. We investigate the case of maps f: M — R™ with n < m and introduce several notions
of varied types of f-neighbors, which is a pair of distinct points in M such that f takes it to a
CsmallT set of some type. Next for each type, we ask what distances on M are realized as distances
between f-neighbors of this type and study various characteristics of this set of distances. One of
our main results is as follows. Let f: M — R™ be a continuous map. We say that two distinct
points @ and b in M are visual f-neighbors if the segment in R™ with endpoints f(a) and f(b)
intersects f(M) only at f(a) and f(b). Then the set of distances that are realized as distances
between visual f-neighbors is infinite. Besides we generalize the Hopf theorem in a quantitative
sense.
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5 eiictBuTeabHblili 1 PyHKINOHAJBHBINA aHAJIN3

A.P. AnumoB. CBA3HOCTH MHOYKECTB B HECUMMETPUYHBIX ITPOCTPAHCTBAX

PaceMaTpuBaloTcs BOIPOCHL O COOTHONIIEHUHN KJIACCOB CBI3HOCTH MOIMHOYKECTB HECUMMETPUIHO
HOPMHUPOBAHHBIX TPOCTpancTB. Muoxkectso M C X HasbiBaeTcst Py-CBA3HBIM ( P-CBS3HBIM) €CITH
Juts 1oboro x € X MHOXkecTBO O/mzKaiimmx Todek u3 M mas ¢ cBa3Ho (HemycTo u cBsA3HO). Muo-
kectBo M C X naspiBaeTcd DB-CBA3HBIM, (é—CBHSHbIM), ecJIl ero nepecedeHue ¢ JIOOBIM ITapOM
B(z,r) :={y € X ||y — x| <r} (c mobeim mapom B(z,r) :={y € X | [y — x| <r}) cpasno. B
KJIACCHYECKOM HOPMHPOBAHHOM CJIydae UMEETCs Psiji PE3YJIbTaTOB, rapanTupyonmx B- (niu B-)
CBSI3HOCTH P- (1 Py-) CBA3HBIX MHOXKECTB. [lepBble pe3yJIbTaThl B 3TOM HANPABICHUN TIPHHAIE-
xkar /1. Byabepry u JI. II. BiracoBy. K npumepy, XopoIiio u3BecTHo, 4TO B 0aHAXOBOM IIPOCTPAHCTBE
4eOBITIIEBCKOE MHOZKECTBO C HEIIPEPBIBHONW METPUYECKOH MPOEKITHeit B-cBst3H0 (T.e. ero mepeceuenne
¢ JIIOOBIM OTKPBITBIM TapoM ¢BsA3H0). Cpenn MHOKecTBa 0000IIeHn T pe3yabTaTos Bynbepra, Bia-
COBa U JIPYTHUX HCCIeJ0BaTe el OTMEeTHM CJIeIYIONINil: B IMHEHHOM HOPMIUPOBAHHOM TPOCTPAHCTBE
P-cBa3H0€ MHOZKECTBO C MTOJTYHETPEPBIBHON CBEPXY METPHYECKON MPOeKIHei B-cesi3no. B nokmnaze
PE3yIbTAThl TAKOI'O Poja OyAyT MOIYy4YeHbl JJIs HeCUMMeTPHYHO HOPMHUPOBAHHBIX ITPOCTPAHCTB.

C.B. Acramkun. O6 ogHOM CBOiicTBe npocTpancTs Opauda, Jexkamux Mexxay L' u L2

HamoMuuM, 4TO 3aMKHYTOe JHHeiiHOe mnoanpocTpancrBo H mpocrpadcrBa LP = LP[0, 1],
1 < p < 00, HA3BIBAIOT CUALHO BA0HCEHHbIM, ecin HAa H cxogumocTh B LP-HOpMe IKBHBAJIEHT-
Ha CXOIUMOCTH II0 Mepe.

[Henb gokaga — pacupocTpaHeHne Ha KJIace npocTpancTB Opimda ¢ieaytomiei KaacCuIecKoit
reopembl X. 1. Pozenrasns, mokazannoit B 1973 r.: Jlns kaxgoro 1 < p < 2 u g060ro (3aMKHYTOTrO
JMHERHOTO0) moanpocTpancTBa H npocTpancTBa LP ciejyromiye yeJIoBis SKBUBAJIEHTHBI:

(a) H He CONEPXKUT MOAMPOCTPAHCTB, H30MOPMHBIX TPOCTPAHCTBY (7]

(b) H cunbHO BIOXKeHO B LP;

(¢) dyakuuu equaraHOro Mmapa By nogupocrpancrsa H UMEIOT PABHOCTEHEHHO HEIIPEPHIBHBIE
HOpPMbI B LP.

Cdopmysinpyem oJMH U3 Pe3yJbTATOB, Ie afy, B — uHuekcsl Marymesckoii-Opimua B Gec-
KoHeuHocTu dyuknuu M.

Teopema. Iycms M — makas dynsyua Opauna, wmo 1 < a5 < 5% < 2, t7Y05% & Ly,
u limsup,,_, A]\Z(ZS) < Ku YB3 das nexomopoeo K > 0 u ecex u > 0. Toeda das wasicdozo
nodnpocmparcmea H npocmparcmea Ly caedyroujue yeaosus aK6uSaAEHMMHDL:

(1) H ne codeporcum nodnpocmpancms, uzomopdnux nodnpocmparncmeam Lyy, nopoostcdermvum
nocAedosamesvHOCTAMY MONAPHO OUSBIOHKMHBIL GYHKUUT;

(i1) H cuavho eaosceno 6 Ly,

(111) Hopmwvr pynruul edunuurozo wapa By nodnpocmpancmea H pasrocmenento wenpepuisrol
6 LM

M. B. Banammos. O cusibHO1 BBITYKJIOCTA MHOXKECTBA JOCTU>KNMOCTH JIMHEIHHON ymmpas-
JIIeMOM CUCTEeMBI

[Iycts Br(a) — eBkianao map ¢ mnearpoM a € R"™ paguyca R > 0. s BBITYKJIOrO KOMIAKTA
Q C R™ u egunmunoro sektopa p € R™ onpeneaum Q(p) = {z € Q@ : (p,z) = maéc(p, 2)}.
ze

Pacemorpum B R” cucremy 2/(t) € Az(t) + U, x(0) = 0. 3mecs A — n x n marpuna, U C R" —
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OJHOMEPHBI{ BBIYKJIbIH KOMIAKT (OTPe30K). PaccMOTpUM MHOXKECTBO TOCTHKHUMOCTH CHCTEMBI B
t

MomenT ¢ > 0, T.e. muTerpan Aymana R(t) = [e2*U ds.
0

BadurcupyeMm equHnIHbIA BeKTOp p € R™. B nokjame 6ymer 06CyKIATHCS CJIE YOI BOIPOC:
cyuecTByeT Jid ducjio R > 0 Takoe, 94T0

R(t) C Br(R(t)(p) — Rp)? (1)

OtBer 3aBucHT 0T KopHeii kBasumuoroutena (eA *p, U(p)) (o nepemennoii s € R). Eciu ee Be-
IIECTBEHHBIE KOPHHU 5TOTO MHOTOUJIeHA 13 mpoMexkyTKa [0, t] uMeror KpaTHocTh 1 (MpocThie KOpHH ),
TO yKa3anHoe R naiijercs. Ecin nmeercs kopenb KparHoctu > 2, 1o Hukakoe R > 0 He peajusyer
BrJodenue (1).

Brinosiaenne Britovennst (1) BaskHO JJIsT CXOAMMOCTH TPAJMEHTHBIX METOJIOB TPH pereHun
HEKOTOPBIX T€OPETHKO-MHOXKECTBEHHBIX 38189 CO MHOXKECTBOM JOCTUKHMOCTH.

C.U. Be3poaubix. @PopMysbl AHAJIUTAYECKOTO MPOAOJXKEHUS THUIEPreOMEeTPUYIECKUX
dyuKINii MHOTIX TTEPEMEHHBIX

Bechbma o0mmii  kjacc TunepreoMeTpuyueckux (pyHKui, zaBucdmmx ot N TmepeMeHHBIX

(21,22,...,2n) =z € CV, onpejensercsa ¢ 10MOIMIBIO psA10B LopHa, HMEIOIIUX BUI:
M) (z) = A(k)z® 1
()= Az", (1)
rne k = (ki, ko, ..., ky) — MyabTUHHIEKC, Z¥ 1= zfl 252 e z]’ifN, a koadunmentsr A(k) TakoBel, 4TO
OTHOIIIEHHE JIOOBIX IBYX COCETHUX sIBISETCS PAIMOHAILHON (DyHKIIHeH apryMeHToB ki, ko, ..., ky.
Nnaue rosops, seinonnsiorcs coornomenns A(k+e;)/A(k) = Pj(k)/Q;(k), j =1,N, tne P u Q;
— HeKOTOpbIe TTonHOMSBL, a €; = (0,...,1,...,0) — BeKTOp C enuHHUIEH HA j-M MecTe.

B nokstaze m3maraercs MmMOAXO JJjis MOCTPOeHns: (DOPMYJT aHATIUTHIECKOTO MPOIOIKEHNS Pi-
na (1) 1o mepeMeHHBIM z BO Bee KoMILiekcHoe npoctpanctso CN B Buie nuHeiiHbIX KOMOUHAIIM
dM(z) = > Anun(z), tie u,(z) — rumepreoMeTpuuecKue psAbl TOPHOBCKOTO THUIA, YIOBJIE-
TBOpSONe TOH ke cucreme juddepeHnalIbHbIX YPABHEHUH B YACTHBIX IIPOU3BOJHBIX, 4TO U
psiz (1), A, — HekoTOpbie KO3 duImenT. Peannsanus 5Toro moaxona mpojgeMOHCTPUPOBAHA HA
npumepe yukuun Jlaypudesib F éN) — BayKHOTO JIJIsI IPUJIOYKEHUH TTPeICTaBUTENS CeMeHCTBa, TH-
nepreoMerprueckux (PYHKIUH MHOTUX MepeMeHHBbIX. JlaHo mpuMeneHne (hopMysT aHAJIUTHYECKTO
npoJioyizKenus pyukmuu F j(jN) K PeIIeHuIo IIpodIeMbl "KpOyIMHIa , BOBHUKAIONIEH MIPH BhIYUCIE-
HIH mapaMerpoB uHTerpaJja Kpucroddens—Ilipapia u mocrpoernn KoHGOPMHOIO 0TOOPaKEHUS
MHOTOYTOJTBHUKOB.

A. A. BacuareBa. KosiMOropoBckue nomnepevyHnku nepecevyeHnsd JIBYyX KOHEIYHOMEDPHbBIX
O1apoOB B CMEIIAaHHOII HOpMe

[Tosrydaenbl TOPSAKOBBIE ONEHKH ITONMEePeTHNKOB dn(legﬁgl N VQB;Z:SQ, l;’:‘[;k) npu 2 < g < 00,
2§0<0071§pz’§q,1§9i§0(i=1,2),n§m7k.
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A. B.TI'pemntaoB. O06 oreHkax B TeopeMax O TOYKaAX COBHaJieHud Ha rpynnax Kapwo

B negaamx paborax A.B.Apyrionosa u A.B.T'pernrHoBa ObLI0 BBEJIEHO W M3Y4YEHO MOHATHUE
(q1, g2)-KBa3UMeETPHYIECKOTO MpocTpaHcTBa. [IycTh X — HEKOTOPOE MHOZXKECTBO, COCTOSAIIEE He Me-
Hee YeM W3 JIBYX TOYeK. (¢, (o)-KBA3HUMETPHUECKUM MPOCTPAHCTBOM Ha3biBaeTcst mapa (X, px),
rae py : X X X = RT U0 — uekoropas (qi, ¢2)-k6asumempura, T. e. Takag GyHKIUs, ITO JIJIs
Hee BBITIOJNHAITCS akcuoma mosicdecmsa px(x,y) = 0 < x = y u (q1, g2)-0606wennoe Hepasen-
cmeo mpeyeorvnura px(r,y) < qpx(x,z) + @px(z,y) Vr,y,z € X, rae ¢1,q2 — HEKOTOpHIE
MOJIOZKUTEJIbHBIE KOHCTAHTHI. DKBUPEryIsipHble mpocTpancTBa Kaprao—Kapareomgopu M (B dact-
nocrn, rpynusl Kapro G), cnabkenubie BoX-KBasuMeTPUKAME ppoy ,,, ABIAIOTCS HETPHBHAIBHBIMA
upumepamu (go, g2 )-KBa3UMETPUUECKUX HPOCTPAHCTB. BOX-KBa3UMETPUKY HAILIM OIPOMHOE HPU-
MEHEHUE B TEOMETPUYECKON Teopur Mepbl ¥ Teopu# (PyHKIMOHAJBHBIX KJACCOB U CBSI3AHHBIX C
HUMH OTOOpayKeHWil Ha HErOJIOHOMHBIX MHOT0o0Opasustx, passuteix C. K. BogonbsaoBbM 1 €ro
yuennkamu. A. B. ApyrionoseiM u A. B. I'pentnoBa 6bL1# T0Ka3aHbl TEOPEMbBI CYIIECTBOBAHUS TO-
YeK COBHAJCHUS JIBYX OTOOpaKeHWi, NeHCTBYIOMUX U3 OTHOTO (¢, ¢2)-KBA3UMETPHIECKOTO MPO-
CTPAHCTBA B APYroe U yIOBICTBOPSIOMINX IIPEIIOJI0KEHUIO O TOM, YTO OJHO U3 3THX 0TOOparKeHMii
ABJASETCS HAKPBIBAIOIIAM, & JIPYToe ya0BaeTBoOpsier ycaosuio Jlunmmuna. [Tpu 3rom Gblim yctanos-
JIEHBI ONEHKM OTKJOHEHWs TOYKHU COBIAJCHUSA OT IIPOM3BOJBHO 33JaHHON W IIOCTPOCHBI MPUMEDDI
(¢1, g2)-KBA3UMETPHYECKUX TPOCTPAHCTB, HOKA3BIBAIONIMX TOYHOCTH MOJYYEHHBIX ONEHOK. B Ha-
CTOSIIEM JOKJaIe Mbl OOCYIMM pPEe3YJbTaThl, CBSI3aHHBIE ¢ TOYHOCTHIO OIEHOK OTKJIOHEHUS TOYKH
COBIIAJIEHUs OT NIPOM3BOJIBHO 3aJanHol Ha rpynnax Kapuo (G, pposg)-

T. 1. BaiiueBa. 2-Taiijibl 1 PacTArNBaIOIIE MOJUHOMBI

Joktar 6y/1eT MoCBsIIeH 2-TaillaM — caMOIIOI00HBIM KOMITIAKTaM, SBJIAIOIIMUMCS 00be TMHeHIEeM
JBYX CBOUX CXKATUH € OJWHAKOBON JIMHEWHON YacThiO. 2-Tailjibl SBJISIOTCH CIENHAJbHBIM CIyda-
eM TailJIoB, Ha KOTOPBIX OCHOBAH OJWH U3 MOJXOJ0B K MOCTPOEHUI0 MHOTOMEDHBIX CHCTEM Xaapa
u MHOroMepHbIX B-ciuraiinos. Byjer pacckazano npo Kjaaccupukamuio 2-railjioB ¢ TOYHOCTHIO JI0
adduHHOrO NMOMOOUS B CIyvae, KOTa MATPHIA C:KATHsI M30TPONHA (Bce COOCTBEHHBIE 3HAUCHUS
PaBHBI [0 MOJYJ0). B aHU30TPOMHOM CJIydae, BOIPOC CBOIUTCHA K KIACCH(MUKAIMU PACTATHBAIO-
XX TOJHHOMOB C IeJIbIMU KodddunnenraMu, crapmuM KoddpuiueHToM 1 1 ¢cBOOOIHBIM WIEHOM
+ 2. Byzer pacckazano o0 oIeHKax Ha YUCI0 JaHHBIX MOJUHOMOB. /IS BepXHeil olmeHKH OyayT
UCHOJb30BaHbl pe3yabrarsl /lyounkaca—Kougruna o mepe Masiepa. JLing nukneir onenku OyayT
IpPeIbABIEHB KOHKPETHBIE KJIACChI TAKUX MOJTHHOMOB.

A. H. Kapanergann. OnepaTops! KOMIIO3UIIUA B 0O0BIITEHHBIX TpOCTpaHcTBax l'esibaepa

HceenyioTest omepaTopbl KOMIIOZHIUA B 0OOOIIEHHBIX TPOCTPAHCTBAX [€Ib1epa Ha e THHITHOM
JIUCKEe KOMILIEeKCHOM 1tockocTu. Mimenno, B npocrpancrBax [€ibaepa, MOoCTPOEHHbBIX 110 MOJLYJIIO
HEMPEPBIBHOCTH U TAKKe B KJIACCAX MePeMEeHHO TéabaepoBocTh. Jlaiorcs neoGxoanMble n 10CTa-
TOYHBIE YCIOBHU:A, & TAKZKe IPUBOJIATCS KPHTEPHH OIPDAHUTIEHHOCTH W KOMIIAKTHOCTH OLEPATOPOB
KOMIIOSHIINA B YKA3aHHBIX IPOCTPAHCTBAX. VI3ydarorcs Takzke caMu 0OOOIIEHHBIE MPOCTPAHCTBA
['émpiepa, MOKA3BIBAIOTCS TEOPEMBI BJIOXKEHNS, CTPOSATCS IPUMepPHl (DYHKIHUH U3 9THX KJIACCOB,
HPUBOJIUTCS XapaKrepusalus (PYyHKINUE U3 ITUX KJAACCOB B PA3JIMYHBIX TEPMUHAX, B TOM 4YHCJIE B
TePMUHAX, He HCIoIb3yomux auddepernupyemocts. Jloknas ocHOBAH Ha Tpex paboTax ¢ CoaB-
topamn — Ockap Baacko (Hcnamus) u Txkosa6 Pecrpeno (Besabrns).
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E. . KocoB. HoBble oreHku B 3a7a9e AUCKPETU3ANNN MHTETPATIbHBIX HOPM

B 3aJlave JUCKPpETU3allnun MHTErpaJbHBIX HOPM IO 3HAYCHUAM B TOYKaX JIJId 3aJaHHOTO YUCJIa
e € (0,1) u N-mepuoro nognpoctpaunctsa L C C(£2), 2 — KOMIAKT ¢ BEPOATHOCTHOH OOPETEBCKOM
MepPO#l ft, CTABUTCS BONMPOC 00 ONTUMATIHLHOM KOJTHIECTBE M TOUEK L1, ..., Ly, € (1) /I KOTOPBIX

1m
(1-— )P p(de) < — )P <(1 )P p(d v L.
o) [ @) utas) < Ve (1+2) [ Il i) v e

¢lcHo, uTo Bcerma m > N, MO3TOMY BOIPOC COCTOUT B TOM, IPU KAKUX YCJIOBHSIX Ha MOAIPOCTPAH-
€cTBO L KOJIWYECTBO TOYEK M B OMHCAHHOW 3a/ilade MOXKeT OBITh BBIODAHO OJM3KHM IO TOPSIKY
K pazMeprHoctu N. B noknaje Oyner paccka3aHO O HeJIaBHUX MPOJBUXKEHUSX B JIAHHOW 3ajade
U O HOBbBIX OLECHKaX KOJIM4YeCTBa TOYEK 1M A0CTATOYHOI'O JJId AUCKPpETUu3aluu I/IHTeI‘paﬂbHOfI HOD-
MBI IIPpXU YCJIOBHU BbINIOJIHECHUA HEPAaBEHCTBA THIIA HI/IKOJIBCKOFO AJ1d ITOAIIPOCTPaHCTBA L. ZLOKJ’I&,ZL
ocHOBaH Ha coBMecTHOI pabore ¢ @. laem u B. H. TemigakoBbIM.

3. A. KycpaeBa. IlopsakoBo-MeTpudecKne CBOMCTBA IIOJIOXKUTEJIBHBIX OIIEPATOPOB B
0aHaXOBBIX peIIeTKax

PaccmarpuBatoTcsi HEKOTOPbIE KJIACCHI OIEPATOPOB, BBIJE/IdeMble TTOPSIKOBBIMEI CBOWCTBAMUI
(MOJIOKUTEIBHOCTD, PErYISIPHOCTD, MOPSIAKOBAas OMPAHUIEHHOCTH). [IpUBOAATCS TIpUMEpHI, MOKa-
3bIBAIOIINE, YTO B3aUMOJIeHCTBHE aJreOpanvecKoil CTPYKTYpPBl U OTHOIIEHHUS IOPSIKa He TOJBKO
HHTEPECHO, HO U NMPOJIYKTHBHO, TaK KaK IIPUBOIUT K PEIICHUIO Psijia PA3JIHUIHBIX 3324 aHAIN3a,
JIazKe eCJIM MOCTAHOBKA HTUX 3a/1ad M3HAYATHLHO He OBbLIA CBI3aHA € TOPIIKOM.

BBosiTes Kaacchl JAMHEHHBIX OIIEPATOPOB, B ONPEIEIeHIH KOTOPHIX yIACTBYET He TOJIbKO MOPsi-
JIOK, HO ¥ HOpMa. TeMm caMbiM 0003HaYaeTcs o0IupHas 00J1aCTh U3 TEOPUH ONIEPATOPORB, TTOCBATIICH-
Has HCCJIEIOBAHUIO TOPSAIKOBO-METPHIECKUX CBOMCTB JHMHEHHBIX omepaTopoB. PaccmarpuBaioTcs
JBe mpobiembl: 1) mpobiema coBHajieHNsl TIPOCTPAHCTE OTPAHHYEHHBIX [0 HOPME W PeryJIsipHBIX
OTepaTopoB; 2) mpobjeMa MaXKOPalny, T.e. MPH KAKUX YCJIOBUSAX OMEPATOP, MayKOPUPYEMblii mo-
JIOXKUTEJIbHBIM OIePaToOpoOM, Hacje/yeT Kakue-HuOy b “xoporune” cBOHCTBa CBOEH MarKOPaHTHI.

B. B. Jlebenen. Boabinue ciy4aiiapie +1 MaTpHuIib

Mpubr paccmarpuBaem N X N marpuisl ¢ Kodddunnenramu +1 u upu 6oapmux N oneHuBa-
eM BEPOSTHOCTb TOTO, UYTO JBE TaKNe MATPUIIHI, BHIOPAHHbBIE CIYYAWHBIM 00Pa30M, KOMMYTUPYIOT.
Pesynbrarer moydens: coBmectro ¢ . [ Uemarmwiossiv. [Ipeanoniaraercs: rakyke 00CyIuTh HEKO-
TOPbIE CMEYKHBIE Pe3yJIbTaThl U OTKPBITHIE TTPOOIEMBI.

M. C. Jlonymasucku, I'. M. IBanoB. KoHCTpYKTHUBHBII aJrOpUTM HOCTPOEHUS CIIPAM-
JA9€MbIX KPUBBIX HA IPOKCUMAJIBbHO IVIAAKNX MHOXKECTBAX

Xord cynecTBOBaHNe U € TMHCTBEHHOCTh T'€0/Ie3MIeCKOi, COeIMHSIIONIeH /IBe TOYKHN Ha ITPOKCH-
MaJIbHO IJIAJKOM MHOYKECTBE B THJIHOEPTOBOM MPOCTPAHCTBE JIOKA3aHbI, OCTAETCS] HESICHBIM, KaK €€
cTpoutsb. g mpubauKeHus K OTBETY Ha 3TOT BOIIPOC pa3paboTaH KOHCTPYKTUBHBIH aJIrOPUTM I10-
CTPOEHUS CHPIMJIAeMON KPUBOH, COEJIMHAIONIEH JIBe TOUYKN HA MPOKCUMAJIBHO TVIaJIKOM MHOXKECTBe
B THJILOEPTOBOM IIpocTpancTBe. Jlokazana cXOIUMOCTb JAHHOTO aJTOPUTMA U HOJIYUeHa OIleHKa Ha,
JJIMHY KPUBO#, KOTOpas OTANIAETCI OT ONEHKH Ha JIJINHY Te0Ae3NIecKoil B TPETheM TOPSI/IKE.
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1O. B. Magnbixuu. [lonepedyHukn KOHEYHBIX cucTeM (QyHKITHI

Mer  oOcyiuM  KOJMOTOPOBCKHE — TOMEPEYHUKN  KOHEIHBIX  MHOXKECTB  (DYHKIHil:
do({f1,..., v}, Lp). B mpocrpanctBe Lo Jrobas OpToHOpMHpOBaHHas cucteMma {fi} dABiser-
¢ “KECTKOH, TO ecTh He NPHUOJIHKAETCI MAJOMEPHBIMH HMPOCTPAHCTBAMHU, COOTBETCTBYIOIIU
HOIEPeYHUK OT/e/IéH OT HyJid, ecjau n orjaeseno or N. Ipu p < 2 3ro yxke ne tak. Mbl gaium
JIOCTATOYHBIE YCJOBHS KECTKOCTH B 3TOM CJIyYae, a TAKXKE PACCMOTPHM MPUMEPHI CHCTEM, s

KOTOPBIX BO3MOXKHa XOPOIlad MaJIOMEPpHad allllPOKCUMAIINA.

P.T. Hacubynauua. HepaBeuncrBa Xapam ajis Beca Akobu m mx mpuMeHEHUd

PaccmarpuBatorcst HepaBeHcTBa Tula Xap/u /i BecoBoil pynknuu fkodu. Hepasencrsa co-
JIepZKaT JIOMOJTHUTE/IbHBIE CJaraeMble ¢ BeCOBBIMH (DYHKITUSAME, XapaKTEPHBIMU /I HEPABEHCTB
[Tyankape-@pujpuxca. Mbl npumensem uxX jJisd paclimpeHusi U3BECTHBIX KJIACCOB OJHOJMCTHBIX
aHATUTHIecKUX (PYHKIUN B OTHOCBA3HBIX 00acTaX. lloryaenbl ycioBus OTHOMUCTHOCTH B TEPMU-
HaX orneHKu npou3Boanoit [lIBapna ananuTudeckoit B e IMHUYIHOM KPYTe, BO BHEIITHOCTH € THHHIHOTO
Kpyra u B HPaBOil MOJIYIJIOCKOCTH (DYHKIIUH.

T. M. Hukudoposa. O6 ogHoii 3aja1e MUHNMAKCa HAa BEMIECTBEHHOI ocu

B noknane 6ymer ob6cyKIaThed 3aada MUHIMAKCA HA BETIeCTBEHHOW ocH /11t (DYHKITWH CITern-
AJBHOTO BUJA, 0OOOIIAIONIEr0 MHOTOWIEHH ¢ BecoM. [lomydyena xapakTepusanus (pyHKIIIN, HATMe-
Hee YKJIOHSIOIIEHCst OT HyJIsl, W JloKa3aHa eé eJuHcTBeHHOCTh. [t orpeska [0, 1] n eauanaroro Beca
anajiorndnasg 3amada oouia pemiena b. J[. Bognosbim B 1979 romy. Bapemennyio 3aja4uy bosnosa
Ha oTpe3ke pemuyan Bearepckue maremarnkn b. @apkarr, b. Hags u C. Pesec B 2021 romy.

K. A. Oranecan. O1eHku yucjia MHOTOMEPHBIX pa30ueHmii

Peup noiiner 06 onenkax Ha aucio pg(n) Beex (d — 1)-mMepHbIX pa3bueHunii HATYpPATBHOIO YUCIIA
n. M3BectHo, uTo mMeeT Mecto asycroponnee mepasenctso O (d)n'~1/? < logpg(n) < Co(d)n'~1/4,
rae C1(d) > 1 npu logn 2 d. Msr nokazem, 9T0 €CJIn N JOCTATOIHO BEJINKO 10 CPABHEHHIO ¢ d, TO
u Cy He 3aBUCHT OT d, a 3HAUHT, log pg(n) ecThb ¢ TouHOCTRIO 10 KoHeTanTe n'~ /4. Kpome Toro, Mul
IpUBEIEM ONEHKH Ha Pg(n), Jarolye aCHMITOTHKY J1Jist 10g pg(n) B 3aBUCHMOCTH OT COOTHOITCHUH
MexIy d U n.

M. T. IlnoraukoB. BoccTtanoBjienne n mpubanKeHNne NHTErpUpPyeMbIX (PYyHKITUI

M3ygatorcst BOMPOCHI, CBSI3aHHBIE ¢ BOCCTAHOBJIEHHEM CYMMHPYEMBIX (GYHKIWH U3 IIHPOKUX
KJIACCOB MO WX 3HAYEHUSIM HA MHOXKECTBAX MaJIoil Mepbl (BOCCTAHABJIUBAIONIMX MHOMKECTBaX). M-
CJIeTyeTCsl, HACKOJbKO TOYHO MOXKHO y3HATh (DYHKIHUIO f HA P-UIHON TPYyIIE MO €€ CyKEHHI0 Ha
criernaIbHbie MHOXKecTBAa H Masioift Mepsl B 3aBUCHMOCTH OT ToBenenust ko3 dunuentoB Oypoe f
no cucreme Buienkuna—Kpecrencona, a TakzKe OT TPYIIIOBONH CTPYKTYPbl U METPUUYECKUX XapaK-
TepucTuxk H.

A.1O.IlonmoB. YTO4YHEHUE OIEHKU CKOPOCTH PaBHOMEPHOiI cxomummocTu paga Pypbe
HeNpepbIBHOI mepuoanveckoii (pyHKINN OrPAHUYEHHON BapHuanm

B 1881 rony K. 2Kopman jgokazaj paBHOMEPHYIO CXOAUMOCTH paaa Pypbe HempepbiBHON 27-
nepuogndeckoit pyHKimuu orpanudennoit Bapuanuu. B 1952 roxy C. b. CTeukun jpaj OUeHKY CKO-
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poctr cxomuMocTd (yrounenuyto rocaeactsun C. A. TesskoBekum):

1 V(f)
(DIl =0 | (£ ()]
n)\w(f:3)
riae 7,(f) — n-it ocrarok paga ®@ypre byukiun f, || || — crammapraas sup-Hopma, w — MO-

Jiysib HenpepbiBHOCTH, V(f) — Bapuarnus dyukiuu [ Ha [—m, 7], moctosiHHas B O — abCoM0THASL.
Bosnukaer Bompoc o BenmumHe 3T0# moctosinuo#. B 1982 romy B. B. ZKyk ony6aukoBas oneHky
cepxy || (f)|| (f — npousBosbhas HenpepbiBHast 2w-epuojgndeckast HYHKIMs), YIUTHIBAIOLY IO
“MaJIOCTh’ HAWIYUInero npubankenns PYHKIUN f TPUTOHOMETPUIECKIMU TMOJTHHOMAME CTEIeHH
< n 1O CpaBHEHWIO C W (f, nLH), npudeM Bce Beqnmvunbl B onenke B. B. 2Kyk ykazan asno. [Insa
dyuKIuit orpannyennoit Bapuamuu Teopema B. B. ZKyka naer

T 2 3rV(f)
n < ; —In —
ol <o (55 ) (G (1 Dy

‘n+1
(3ameTuM, 9TO STOT pe3ysabraT HUT/Ae He Ol chopMyIMpPOBaH; BHIBOJ ero u3 Teopembl B. B. ZKyka
He BIIOJTHE TPUBHAJEH.) Mbl YTOYHHIHN TOCTIEIHION OTEHKY

IOl < n) (S5t ( 28 131 ) = (£ 157 )

MubI TaksKe TOKa3aJIi, 9TO TOCTOSTHHAA 27 2 sBJdeTcs TOYHOI, a moctosnuas 1.31 me momyckaer
yMeHbIlleHus Ha 1.

+9.5

. B. Pynkwuii. 9KcTpanoagaiinuOHHbIE TEOPEMBI B PEIIeTKax N3MepuMbIX (byHKITHi

B naugasie 80-x rosios nporwioro seka Pyouo jne @pancua mokasas, 94TO U3 ONEHKU

[rrivo<e fuape

¢ Becamu Maxkenxaynra w € A, Ipu KaKOM-TO OJHOM 3HadeHHHU IIOKa3aTead 1 < p < 0o aBTOMa-
TUYeCKH BBITCKAeT e€ CIPaBeJIMBOCTb IPH BCEX JIPYTUX 3HAUYCHUAX IOKA3aTeJsd U COOTBETCTBY-
formux Becax Makenxaynrta. B magbmeiliieM 3TOT pe3yabTaT MHOTOKPATHO 000OIIAICT W HAXOJ M
MHOYKECTBO IpuMenenuii. B nok/aje OyayT mpeactaBieHbl HEKOTOpble aOCTPAKTHBIE KCTPAIIO,Isi-
IUOHHBIE TEOPeMbl, C(hOPMYJIUPOBAHHBIE B TEPMUHAX MOTOYCYHBIX MPOU3BEJICHUI PEIeToK U Mpu-
MeHHMBIe K IMMUPOKOMY KJIacCy BKJOUeHHil. B npeiaraeMyo cxeMmy, IOMHMO PsJIa KJIACCHIECKUX
SKCTPAIOISIIMOHHBIX TEOPeM, eCTeCTBEeHHBIM 00pa30M YKJIa/IBIBAIOTCS PEe3YJIbTATHl O JIEJUMOCTH
BMO-peryasipHocTH, HEKOTOPBIE YTBep:KaeHus 0 K-3aMKHYTOCTH U YCTONIUBOCTH MHTEPIIOSIIUN
HPOCTPAHCTB TUIA XaP/iM, & TAKXKE U HEKOTOPbIe PE3Y/AbTaThl O Pa3PENIUMOCTA TEOPEMbI O KOPOHE
u TeopeM 00 mieaiax B TEPMUHAX BECOBBIX OIEHOK.

. A. CboeB. Oneparopsl kommno3uniuu B BV -npocTpaHcTBax Ha rpynnax Kapso

B nmokiane paccMaTpuBaeTcst BOMPOC OMUCAHKUS BCEX TOMEOMOPMU3IMOB, MOPOXK AKX Orpa-
HUYEHHbIH oneparop Kommosuiuu npoctpancts BV -gyuknuii. [Tycrs ¢: Q — Q — romeomop-
dusm obsacreii €2, ) na rpynne Kapuo G, Torma Ha GYHKIUIO U, onpejejeHHy0 B obsactu 2,
omepatop ¢* aeiictyer o dopmyse p*(u) = u o .
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Teopema. lomeomopdusM ¢ HHAYNUPYET OrpPaHUYEHHBINH omepaTop Kommozunuun BV-
HPOCTPAHCTB

¢*: BV(Q) N C(Y) = BV(Q)

TOrJIa W TOJIBKO TOTIA, KOTJ/IA
1) ¢ € BVioe(,Y) u
2) cymectyer koncranta C' > 0 takas, aro |Dy|(¢ 1 (B)) < C|B| anga aw06oro 6opeaeBeKoro
B c .

C.II. CunopoB. CBoiicTBa JuHeliHBIX METO0B (POPMOCOXPAHSIIOIIETO IPUOINIKEHUS

ByayT naiiieHbl OeHKY JHHEHHBIX OTHOCUTEIbHBIX N-IIONEPEUYHUKOB JIId JTUHEHHBIX OIepaTo-
POB, COXPAHSIONIUX IepecevdeHne KOHyCOB P-MOHOTOHHBIX (byHKIHiT. KpoMme Toro, 6yayT mocTpOeHbI
HPUMEPBI JINHEHHBIX OIIEPATOPOB, JJIsi KOTOPHIX 9TH OHEHKU OyayT TO4YHbI. OJHAKO, PE3yJIbTaThI
MOKa3bIBAIOT, UTO CBOMCTBO JMHEIHOCTH OIEPATOPOB SIBJISIETCS HETATUBHBIM B TOM CMBICJI€, 9TO HU-
Kakoe yay4unienue auddepeHInaabHbIX CBOHCTB MpuOInKaeMbiX MYHKIHH HE CMOXKeT TPUBECTH
K VJIVYIIEHHUIO MOPsIKa MPUOJIHKEeHIS TAKUMU ollepaTopaMu. B ¢Bg3u ¢ 3TuM Oy/1yT pacCMOTPEHBI
HEKOTOPbIe HEJIMHEHHBIE METOIbI (DOPMOCOXPAHAIONIEr0 NPHOINKEHUA U BOCCTAHOB/ICHHUS CUTHAJIA,
0 3aIIyMJIEHHBIM JaHHBIM, B YaCTHOCTH, MIOCTPOEHUS k-MOHOTOHHBIX PErPECCHil.

U. B. Tuxonos, B. B. IllepcTiokoB. I3 Teopum moamaomoB bepHinreiitna

B nociieinee gecaruiierne ObLIO BBIABICHO MHOTO CHEIMUAIBHBIX 3(PPEKTOB, CBA3AHHDIX C IIOJIH-
Homamu bepHInTeiiHa oT Kyco9HO JHHEHHBIX TOPOoXKIaiomux GyHKIui. Cpen mpodero /st TAKUX
MOJTUHOMOB UCCAEI0BAH BOMPOC O CXOJAMMOCTH B KOMILIEKCHOU TIJTOCKOCTH W TMOCTPOEHA 3aBepIeH-
Hasl TEOpHUSA aTTPAKTOPOB HyJell. Kpome TOro, Jijisi OCHOBHBIX MOJEIbHBIX IPUMEPOB

® TOJIYYEH Psi/l HOBLIX aJredpanvecKuX MpeJICTaBIeHNl;
® u3ydYeH BOIPOC O CKOPOCTU POCTA BOBHUKAIOIIMX KOIPPUINEHTOB;

® YCTAHOBJIEHBI CBA3H MOJUHOMOB bepHITeliHA 1 moanHEOMOB KaHTOpOBHYA,
YTO JaeT HOBBIE BO3MOXKHOCTH JIJISI M3YUEHUS TOCTeTHUX.

Ote/IbHO TOCTABJIEHA U PEIIEHA 331298 O IPUHIUIHAIBHBIX OTJIMIUAX B TEOPUU [IPU €€ IIePEHOCEe
Ha CHMMeTDHYHBIH 0Tpe30k [—1, 1]. AKTuBHOe y4acTue B IPOBOAMMBIX HCCTEAOBAHUSIX TPUHIMAIH
namm kojtern M. A. Tlerpocosa, /1. T'. [Ierkorud, 1. B. Oxopoukos. B mokmasme 6yayT oTparkeHbt
HEKOTOPBbIe HanmOoJiee MHTEPECHBIE PE3YJIBTATHl U3 OTMEYEeHHOTO THKJIA.

A. 1. Twonenes. Ciennst npocrpancTB CobosieBa HA PEryagpHbIX CHHU3Y B CMbICJIE 00-
xBara 1mo Xaycaopdy MOJIMHOX>KECTBAX METPUUYECKUX MPOCTPAHCTB C MepOoii

[Mycrs X = (X,d, ) — moaHoe cenapabebHOE METPHUECKOe MPOCTPAHCTBO € Mepoii (i, paB-
HOMEPHO V/IOBJICTBOPSIONIEHl JTOKATPHOMY CBOicTBY yaBoenus. llyers p € (1,00) m mpoctpan-
crBo X jomyckaer ciaboe Jokanbaoe (1, p)-mepasencrso Ilyamkape. Ilycrs, makomer, S — 3a-
MKHYTOE MOJAMHOZKECTBO X, YJOBJIeTBODsIoNiee npu HeKoTopoMm 6 € [0,p) ycioBuio peryssipHO-
cru cau3y obxmara Xaycaopda kopasmepuoctu . Bosee touno, mycts cymecrsyer A € (0, 1]
Takoe, o Hooo(Br(z) N S) > ML) ppy geex # € S n seex € (0,1]. Mpr mpusoum

r0
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TOUHOE BHyTpemHiee omucamue mpocrpancrsa ciaenos W) (X)|s mpocrpancrsa Coboxesa W, (X).
Kpome Toro, Mbl MOKazKeM CyIeCTBOBAHUE JIMHEHHOIO OrPAHMYEHHOrO ONEePATOPA IIPOIOJIZKEHUS
Extg, : VVp1 (X)|s — I/Vp1 (X), aBJIstroIerocst mpaBeiM 0OpAaTHBIM K onepaTopy ciaena Tr |g. [oxyden-
HBIE PE3YJIbTATHI ABIAIOTCA €CTECTBEHHBIM JAICKO WIYIIUM OOOOIIEeHNeM M3BECTHBIX PAHee B MHU-
pPOBOii TepaType TeopeM o ciegax npocrpancts Cobonesa W) (X) na perymapuerx mo Assdopey-
JlaBury MOAMHOXKECTBAX METPUIECKHX HPOCTPAHCTB C MEPO.

K. C. IlIknges. O nmpubamn>keHnn MOJYTPYInoii B 6aHAXOBOM MPOCTPAHCTBE

Anaurusaoit nomyrpynmoit R(M), nopoxkaenHoil moaMHO:KecTBoM M GaHaXoBa TPOCTPAH-
cTBa X, Ha3blBaeTcd MHOXKECTBO BCEBO3MOXKHBIX CYMM 3jJeMeHTOB um3 M. Bompoc o miaoTHO-
ctu R(M) B X 6bu1 noctasaen [1. A. Bopoguneim. VM mokazano, ato ecaun M — cupsimiisieMas,
Pa3HOCTOPOHHSY U MUHMMAJIbHas KpuBas, a X — PABHOMEPHO I1JIaJIKO€ U PABHOMEDPHO BbIIIYKJIOE
npocrpancrso, 10 R(M) mnorno B X. B noknaze peus noiiner 06 0600IeHIN TAHHOTO DE3yIbTa-
Ta Ha Cﬂyqaﬁ HE MUHUMAJIBHBIX KPUBBIX C OC.Ha6JIeHHbIM ycjaoBueM CHpAMJIAEMOCTH. KpOMe TOro,
HOJIyYeH aHaJOI JAHHOIO pe3y/brara, korna M — obpa3 JUIIIUIeBa 0TOOpayKeHus U3 ILIOCKOTO
KOMITAKTa, B TIILOEPTOBO IPOCTPAHCTBO.
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6 /Imnammdeckme cucTeMbl 1 OOBIKHOBeHHBIe auddepeniim-
aJbHbIe YPAaBHEHUS

C. B. Aranos. O6 ypaBuenusax tumna Xomnda, BOSHHUKAOMINX B 3aaa4e 00 MHTerpupye-
MBIX T€0/I€3MYEeCKNX IMOTOKAaX.

[Ipu moucke AOMOJHUTENbHBIX WHTETPAJIOB MHOTHX TaMUJIBTOHOBBIX CHCTEM 3a9acCTyIO YAUBU-
TeJIbHBIM 06pa30M BO3ZHUKaeT ypasHeHue Xomnda (Wi HeKOTOpbie GJIM3KHe K HeMy ypaBHeHus ). B
JIoKJIaJe OyIeT paccka3aHo O HEKOTOPBIX CJIEJICTBHSAX STOr0 HEOXKHIAHHOIO SABJICHUSI.

E. A. Acramos. O mpocTeIX 0COOEHHOCTAX KOCOCHMMMETPUYHBIX MATPUYHBIX ceMelicTB

Jokax OyaeT MOCBAIEH pACCMOTPEHHIO CeMeiCTB KOCOCHMMETPUIHBIX MATPHIL, AHAJTATHIECKN
3aBUCAIIUX OT mapaMeTpoB. MBI paccMaTpuBaeM TaKue MATPUIIBI KaK MAaTPHUIIBI KOCOCHMMeTPUY-
HBIX OWJIMHEHHBIX POPM W CUNTAEM SKBUBAJEHTHBIMU MATPHUIIBI, KOTOPBIE TOJYYAIOTCA JPYT U3
JIpyra ¢ HOMOIIbI0 6UroI0MOPMHON 3aMeHbl apaMeTpPOB U aHAJIUTUYECKO 110 IMapamMeTpaM 3ame-
Hbl HGazuca.

BynyT npejcraBieHbl HeOOXOAUMbIE YCJIOBHS CYIIECTBOBAHUS TPOCTHIX (TO €CTh MMEIOIIUX He
GoJiee 4eM KOHEYHOe YHCJI0 IPUMBIKAHUI) ceMelicTB TAKOrO THIA B TEPMUHAX YHCJIA MAPAMETPOB,
pasMepa MATPUIIBI U PaHTa 1-CTpyH, a TaKyKe HOpMaJbHbIe GOPMBI ceMelicTB ¢ 1-cTpyéit KopaHra
0. Kpome Toro, 6yayT ganbl 0000I1IeHUs YIIOMSAHYTBIX YTBEPXKJCHUN Ha Cydail ceMeflcTB, YETHBIX
JIN00 HEYETHBIX 110 COBOKYIHOCTH MapaMeTpPOB.

Jlokam ocHOBaH Ha pe3yJbTaTax, MoJydeHHBIX coBMecTHO ¢ H. T. AGapaxMaHOBOii.

N. B. Acramosa. O6 acuMOTOTHYECKO OJIM30CTU PENIeHnul TpU Pa3JINYHbIX TUIIaX BO3-
MyHieHnii HeJaunHelHbIX AuddepeHnInaIbHbIX YPABHEHUT BbBICOKOTO MOPAIKA

Nzyuaercda acumnroTnydeckas 0JM30CTh HA OECKOHEYHOCTH PEIeHuil ypaBHEHU

—_

n—

Y™ () + ‘ a;(x)y" (x) + p(x) |y(x)|" sgny(z) = f(x) (1)

<
Il
o

1 HEBO3MYUICHHOI'O YpaBHCHUA

n—1

2(x) + Z a;(2)yY () + p(2) |2(2)]" sgnz(z) =0, (2)

rgen > 2, k>1,ap, f, a; — HeupepsiBHbIe (DYHKIUY.
B cBow ovepesp ypasuenue (2) paccMarpuBaercst KaK BO3MYIIEHUE yDABHEHUS

W) + Y @) =0 ®)

M yCTAHABJIMBAETCS ACHMITOTHYECKast On30cTh pemrennit ypasuennit (2) u (3)).
[ToTydenHble pe3ylIbTaThl HO3BOIAIOT, B UACTHOCTH, HAXOAUTH ACHMITOTHKY PEIICHHIl BO3MY-
wenneix ypasrennit (1), (2)), ecan ussecrna acuMuTOTHKA peleHnit HEBO3MYICHHBIX ypABHEHUIT
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@), COOTBETCTBEeHHO. IIpUBOAATCA WILTIOCTPUPYIONIE IPIMEPHl H PACCMATPHBAIOTCH BasKHBIC
YaCTHbIC CJIy4au.

A.C.Banaugna. O To4HOII OIeHKe MOKa3aTelis pelleHuili JIMHEHHOTO aBTOHOMHOTO
aunddepeHnaIbHOr0 ypaBHEHNA HENTPAJIBHOIO THUIA

Pacemorpum uneiinoe apronomuoe qudGepennuanbHoe ypaBHeHne HeHTPaJIbHOTO THIIA
() —az(t —1)+bx(t) —cx(t—1) =0, teRy, (1)

e a,b,c € R, dyuknusa f: R, — R cymmupyema Ha KayKI0M KOHETHOM OTPE3KeE.

B pabore Banammuu A. C., Maawiruna B. B. Acumnmomuueckue ceoticmea pewenuil 0dnoz0
kaacca Juddepenyuarvrnr ypasrerud netmpasvrozo muna (Maremarudeckue tpyast. 2020. T.
23. Ne 2. C. 3-49.) ang ypasuenus (1) 6bl1a MOCTPOeHA 00IACTD IKCIOHEHITHATBHON YCTORIMBOCTH,
TPAHUITBI KOTOPOIl 33/1a10TCsT KPUBOJUHEHHON MOBEPXHOCTHIO W TPEMS ILTOCKOCTSIMHE, & TaK¥Ke Obl-
JIO U3y4eHO NoBe/eHue pertennii ypasaerns (1) B ToM ciaydae, Korja To4Uka (a, b, ¢) npuHaIeKuT
rpanuie 001aCTH SKCIOHEHITNAIBHON yeToitanBocTn. OMHAKO MOy YeHHBIH KPUTEPUil SKCITOHEHITH-
AJTBHON YCTOWIMBOCTH JIJig ypaBHeHUs (1) yTBepzKIaeT TOJbKO CYIIECTBOBAHUE MOKA3aTeJsl IKC-
MIOHEHTHI ¥ €r0 3HAK, HO He JIaéT oleHKd. B nanHoit pabore st ypasHenus (1) usydaercs TouHas
OTIeHKA MOKA3ATeNsl CTEMEeHN IKCIIOHEHTHI B 3aBUCUMOCTH OT 3HAUeHUN KOIDDUIUEHTOB a, b, c.

M. K. BapunoBa. AHOCOBCKUII TOp KakK rumepOoJmYecKuii aTTPpakTOp MHOTOMEPHOTO
A-nmudpdpeomopduszma

B 1971 roxy Moppuc Xupir npeano/oxKmi, 9To ecaun A — KOMIIaKTHOe TuiepbomaecKoe MHO-
xecTBO guddeovopduzma f: M™ — M™, KoTOpOe SIB/IsIeTCS WHBAPUAHTHBIM TJIAKUM TOIMHO-
roobpaszuem A C M™, to orpanudenue f|y : A — A — muddeomopduam Anocora. Mbr 06o6Imaem
npobaemy Xupiia 11 6a3MCHBIX MHOXKeCTB A-auddeoMopdu3MoB, mpeamnoaras, 910 0a3ucHoe
MHOKeCTBO A A-nmuddpeomopdpusmon f : M™ — M™ npuHaIeKuT f-HHBAPHAHTHOMY 3aMKHYTOMY
k-mnoroobpasuto MY, Tononorundecku (HeobA3aTeNbHO TIAIKO) BIoAKeHHOMY B M™.

U. A.Boraesckmuii. IlepecTpoiiku (ppoOHTOB M KAayCTUK IIPU CUMMIJEKTUYECKOU peaTyK-
ouu

Ec/u B cHMIJIEKTHYECKOM TIPOCTPAHCTBE 3a/IaHbl I Kast THIIEPIIOBEPXHOCTH (YPOBEHDb MaMUJTb-
TOHWAHA) W TJIaJIKOe JarpaHyKeBO MOJAMHOrooOpasne (HadaJbHOe YCJIOBHE), TO BO3HUKAET JPYToe
JIaIrpaHzKeBO MOJMHOT000pa3ue, COCTOsIee U3 BCeX XapaKTEePUCTUK YPOBHS TaMUJIBTOHHAHA, IPO-
XOJAIIUX depe3 HadaIbHOe YCIOBHE. DTa KOHCTPYKIU OUeHb YaCTO HCIIOIb3YeTCHd B IIPUIOKEHUAX
U HA3bIBAETCH CUMILJIEKTUYCCKONH peayKLuei.

Ecyin HavatbHOE yCJIOBHE TPAHCBEPCAIBHO YPOBHIO TAMUJIBTOHHAHA, TO MOJIY YUBIIIEECs Jlal DaH-
ZKE€BO MHOTroobpa3me MOXKET MMEeTh TOJbKO CAMOIEpPeCevYeHus, eCJau HeT — TO 0ojiee CJAOKHbIe
ocobennoctu. Hopmasbubie (popMbl 3THX ocobennocTeir ObLIM Haiiensl B. M. 3akalTioKuHbIM 1
O. M. Macuuuenko B 1998 1.

OOBIYHO B MPHIOKEHUIX YCJIOBHE TPAHCBEPCAIBHOCTH BBINOIHAETCA W TaKHe OCOOEHHOCTH He
n0siB/iAt0TCs. OTHAKO, B HEKOTOPBIX CUTYAIHIX TP U3MEHEOHUN 3HAYCHHUS TaMUIBTOHHAHA MOSBIe-
HUE TTPOCTERIITNX U3 ITUX OCOOEHHOCTEH CTAHOBUTCS TUITUIHBIM, & CAMO JJArPAHZKEeBO MHOT00Opas3ne
IPU STOM IIEPECTPAUBACTCA BMECTE CO CBOMMU KaycTukoi u ppornTom. Q60 Beex ITUX IepecTpoiikax
HpeJIoJIaraeTcs paccka3aThb B JOKJIAJIE.
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E. . bpaseiii. YciaoBug  pa3pelmimMOCTH  KpaeBbIX  3a4ad  AJd  JUHEWHBIX
dbyukmnonanbHO- AN PepeHINAIBHBIX YPaBHEHUH

[Tpenacrapiaen MeTol HAXOXKJIEHHSI JIOCTATOYHBIX YCJIOBHIl Pa3peImMOCTH KPaeBbIX 3a/1ad JIIst
Pa3/IMYHbIX BUJIOB JUHEHHBIX (pyHKIHOHAIBHO-IU((EpEeHIHaIbHbIX YPABHEHHUII U CUCTEM TaKHUX
ypaBHEHHH. DTU JOCTATOYHBIE YCJIOBHS OKA3bIBAIOTCS TaK:Ke HEOOXOJMMBIMHU YCJIOBUSIMHU paspe-
MIAMOCTH JTaHHON KpaeBoii 3a1a4n s BeceX (DyHKINOHATBHO-TUddEepeHInaIbHBIX YPABHEHHH U3
3a/JlaHHOr0 ceMeficTBa ypaBHenuil. B aToM cwmbiciie HalijleHHbIE JOCTATOUYHBIE YCJOBUS SBJISIOTCS
HEYJAYUYIIaeMbIMU: €CJIM OHU He BBIIOJIHEHbI, TO B CceMeliCTBe HaliJleTcs ypaBHeHUe, 19 KOTOPOro
KpaeBas 3a/a4a He SIBJAETCI OJHO3HAYHO Pa3penrnuMoii.

Haiinennple HeobXoauMble M JIOCTATOYHBIE YCJIOBHS, HACKOJIBKO HAM H3BECTHO, HE MOIYT
OBITH MOJIYYEHBI C MOMOIIIHIO MPHHIUIA CKUMAIONUX oTobpaxKkKennii. CemeiicTBa (pyHKIIMOHAILHO-
JuddepeHnuaibHbIX YPaBHEHUH, /Il KOTOPBIX HAXOATCS YCJOBHS PA3pPENIUMOCTH KPAeBbIX 3a-
Jlad, MOTYT OBITh 3aJaHbl HHTErPAJIbHBIMH WJIW TMOTOYEIHBIMUA OIPAHUYEHUSIMU HA (PYHKIMOHAb-
HbIe oniepaTophl. [IpoBepka HEOOXOMMMBIX 1 JJOCTATOYHBIX YCIOBHUH Pa3permMOCTi KPaeBoii 3a,1a9u
JIJIS BCeX YpaBHEHHIl U3 BHIOPAHHOIO ceMeHCTBa CBOJAUTCA K NMPOBEPKE MOJOKUTEIbHOCTH HEKOTO-
poit byHKIIHH, 33JaHHONR HA KOHEYHOMEPHOM MHOXKECTRBE.

Mojindukaiiust npejI0KeHHOT0 MeT0/[a M03BOJISeT HAXOJAUTh HEOOXO/MMble U JIOCTATOYHBIE
YCJIOBAA HEOTPUNATETHLHOCTH PENICHUAT KPaeBOH 3a1a4M AJid BCeX YPaBHEHUU CeMeNCTBa, a TakK-
JKe HeyJIydIllaeMble OIIEHKU PeIleHui.

B kagecTBe nmpuMepa paccMOTPeHHI Tleproandeckad KpaeBasd 3aja4a 1 3aja4a Komrm.

A. . Byderos. 'ayccoB MyJIbTHIINKATUBHBIN XaoC IJIs CHHYC-IIPOIECCA

Cunyc-miporiecc BO3HUKaeT KaK CKEeHJIMHTOBBIN TIpeies paJuajJbHON YacTH Mephl Xaapa Ha YHU-
TapHO# rpyIe. Peamusanum cuayc-mporecca cCOnocTaBsieTcs caydaiiHas nesas GyHKIUs, aHaIor
DitnepoBa MpoU3BeIeHUs i CUHYCA, CKEHJIUHTOBLIN Mpeaes OTHOIIEHUs 3HAUeHNH XapaKTepH-
CTUYIECKOrO TOJHUHOMA Caydaiinoit marpuribl. OCHOBHON Pe3y/ibTar JOK/Iaa yCTAHABIHBAET, 14TO
KBa/IpaT MOJYJId HaIeil cjydaiinoil 1mesoit (PyHKINE CXOJUTCA K TayCCOBY MYJIbTUILIHKATHBHOMY
xaocy. /13 3Toro 0CHOBHOTO pe3yJibTaTa CJIelyeT, YTO Peajn3aliusd CHHYC-TIPOIecca ¢ OTHON yIaJleH-
HOI 4yacTuieit ABJseTcs MOJTHBIM MUHAMAJbHBIM MHOYKECTBOM i npocTpaHcTBa [lsimm—DBunepa,
a ecJIM YAAJEHBI JIBe YACTHUIILI, TO TOJYYAIONIeecs MHOXKECTBO €CTh MHOXKECTBO HyJeill (byHKINN
u3 kjacca [Isanmun-Bunepa. KBasu-unBapuanTHOCTD CHHYC-IIPOIECCA 11O JIEHCTBUEM I'PyIIbl -
deoMOpPU3MOB € KOMIIAKTHLIM HOCUTE M — aHaJjor Teopembl /le @unerT B HAIIEH CUTYyAITMT —
UT'paeT IVIABHYIO POJIb.

E. A. Bapa6banos, B. B. beikos. Pacupenenenune 3uauennii nokasaresa lleppona o pe-
mieHngaM JimHeitHOM nuddepeHnnaabHOi CUCTEMBbI

PaccmarpuBaerca nmneiinag audepeHIuaabHas CHCTEMA
t=A(t)x, ze€R" teR,,

¢ HenpepbiBHBIMU (He 00si3arebHO orpanndeHubiMu) kosddunmentamu. Kaxmomy nenyaeBomy
BekTOPY & € R™ cTaBuTCd B COOTBETCTBUE MOKazarTesb [leppona

ra(€) = lm ~lnfe(t,€)|

t—+00
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perterust x(-, &) TON CHCTEMBI, BHIXOISAMETO B MOMeHT BpeMenu ¢ = 0 u3 Bektopa £. Bosnukaer
eCTeCTBEHHBIl BOIIPOC: 9TO mpejcTasiser coboit kiaace dynkuuii & — m4(€), £ € R\ {0}, korua
A npoberaer MHOKECTBO BCexX JHHEHHbIX cucTeM?! OKa3bIBaeTCsl, YKa3aHHBIH KJacc s JI000T0
n > 2 cocromt B TounocTH w3 bynkmmit f: R™\ {0} — R = R U {—o00, +o0}, yaosaersopamomux
CJIEIYIOIIAM JBYM YCJIOBHUSIM:

1) f(c€) = f(§), € € R"\ {0}, c € R\ {0};

2) aua kaxjoro r € R upoobpas f~!([—oo,7]) asiserca Gs-MHOKECTBEOM.

A. H.Betoxua. O 63poBcKoii Kaaccudukanum JOKAJIbHON SHTPOIUAU JUHAMUIECKHX
cucreM

PaccmaTpuBaeTcsa mapaMeTprmiIecKoe ceMeiicTBO TUHAMUYECKUX CHCTEM, OTPeIeIeHHBIX Ha JIO-
KAJTbHO KOMIIAKTHOM METPHYECKOM IMPOCTPAHCTBE W HENPEPBIBHO 3aBUCAIIUX OT HapaMmerpa u3
HEKOTOPOTO METPUYIECKOro mpocTpancTsa. [l joboro Takoro cemeiicTBa JOKAJIbHAS SHTPOIUS
BXOJIATIUX B HErO JUHAMUYECKHX CHCTEM H3Y4YaeTcs Kak (bYHKIHS MapamMeTpa ¢ TOYKU 3PEHUsI
03poBCKOil Kaaccudukanu QyHKIHIA.

C. A. T'mbzun, A.H.Kosgecos. IlonHOCBA3HBIE CUCTEMBI CHUHTYJISIPHO BO3MYINEHHBIX
ypaBHeHHnil ¢ 3ama3abIBAHUEM

PaccmarpuBaioTcs crenua bHble CHCTeMbl OOBIKHOBEHHBIX HudhepeHnuaaIbHbIX ypaBHEHUNH —
TaK Ha3bIBaeMble TOJHOCBA3HBIE CETU HEJMHEHHBIX OCIMJLISTOPOB. Jljid JaHHOrO Kjacca CUcTeM
MpeIIaraTcs HEKOTOPbIe METO/IbI, MO3BOJSIONINE pa300paThCs ¢ BOIMPOCAMHU O CYIIECTBOBAHUI
U YCTOWYMBOCTU IEPUOJMYECKUX PeIleHuil Tumna Oeryimux BOJH U JBYXKJIACTEPHONH CHHXPOHU3A-
nuu. B ciydae J11060ro u3 pekUMOB JIBYXKJIACTEPHON CHHXPOHU3AIMMH MHOXKECTBO OCIHJLISTOPOB
pacmazaeTcs Ha JBa HelepeceKalomuxcs Kjaacca. B mpejenax 3TUX KJIaccoB HAOIIOZAETCA IOJI-
Hasl CUHXPOHU3AIMs KoJjeDaHuil, a KayKjble JIBa OCIU/LIATOPA M3 Pa3HBIX KJACCOB KOJIEOJIOTCS
ACUHXPOHHO. XapakKTepHO# 0COOEHHOCTHIO NMPUMEHSEMbIX HaMU METOJIOB SIBJSIETCS TO, 9TO KakK
IIPU OTHICKAHUN YKAa3aHHBIX ITUKJIOB, TAK U IIPX aHAJN3E UX CBOHCTB YCTONYMBOCTUA UCIOJIb3YIOTCS
BCIIOMOTATeJIbHbIe CUCTEMBI € 3al1a3/bIBAHUEM.

E. d.T'ypesnu. O kinaccudukanum rpaaneHTHO-MO00HBIX CHCTEM C MHOTOMEPHBIM ha-
30BBIM IIPOCTPAHCTBOM

[lycrs f'(f) — mraakmii morok (kackaj) Ha 3aMKHYTOM MHOroobpasum M™, HeGmyKjiaro-
mee MHOYKECTBO KOTOPOTO COCTOUT U3 KOHEUHOrO YUCJA THNePOOTHIeCKHX COCTOSTHUIT paBHOBe-
CHsl, PA3MEPHOCTH HEYCTOHYNBOTO MHOTOOOpasusi KOTOPHIX (MHIeKe Mopca) npuHUMAeT 3HAUEHUS
{0,1,n — 1,n}, a nEBapuaHTHBIE MHOrOOOPA3MsI PA3JIMYHBIX CEJIOBBIX COCTOSIHUII PaBHOBECHS He
nepecekatorcd. Torga muoroodpasue M™ romeomopdno mMuoroobpasuio S, riae S, — nmbo chepa
S™ mpu g = 0, mbo cBasHag cymma g > 0 xommit MHOTOOOpasmit S"~! x S'. Boaee Toro, Bepro
u obpaTHOe yTBepzaenne: mycTh G(S;') Kmace TMaIKuX cucTeM (IOTOKOB MM KackKajos) Ha S,
HEe MMEIOIIHX T'eTePOKJIMHUICCKUX TPAeKTOPHil, HeOIYKIAIONee MHOKECTBO KOTOPBIX COCTOUT U3
runepOoIMIecKnX COCTOSTHUI paBHOBecus. TOrIa MHOXKECTBO CeJJIOBBIX COCTOSHHII PaBHOBECHS
(mepHoIMIeCcKUX TOYEK ) HCUepIbIBAeTCA ToukaMu, nHeke Mopca kotopeix pasen 1 nam (n—1). 3a-
MBIKQHWsT MHBAPUAHTHBIX MHOI00Gpasuii ceen pasmeprnoctu (n— 1) genar dazoBoe MPoCTPaAHCTBO
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Ha, 00JIaCTH C OINHaKOBbIM aCUMIITOTHYCCKHUM ITOBeJCeHUEM TpaeKTOpI/Iﬁ7 B3aUMHOE PacCIIOJIO2KEeHHe
KOTOPbIX OHLHUCBIBACTCA IIPKU 1HHOMOIIN KOMGI/IHaTOprIX NHBAPUAHTHOB. B A0KJIade 1MOKa3bIBACTCA,
qTO 1mpu n 2 4 Takue KOM6I/IHaTOprIe NHBaPUaHTBI OKA3bIBaIOT IIOJTHBIMHA U OIIPEeACIAI0OT KJIAaCChl
TONOJIOTTIECKON COIIPAZKEHHOCTHU paCCMaTPUBACMbIX CUCTEM.

A. A. 1aBbigoB. Markag nmoreps yCTOMYNBOCTI B OJIOYHOIT MOJEN OKEAHUYECKNX IUP-
KYyJdarnuii ¢ TypOyJIeHTHBIMU MOTOKAMHU

s nBymMepHO# cucTeMbl OOBIKHOBEHHBIX AudbepennuaibHbiX YpaBHeHUH, obeceunBatolei
KaueCTBEHHOE ONMUCAHNEe TePMOXAJNHHBIX IMUPKYJANNH JOKAJILHO B BEPXHEM CJI0€ BOIBI B OKeaHe,
AHAJIU3HUPYETC NOTePd YCTONUYUBOCTU CTAIMOHAPHOTO COCTOSHUS B 3TOU CHUCTEME JIJId TUIHYHOIO
KOHEYHO-TIAPAMETPHUIECKOT0 ceMeficTBa pa3phiBHBIX (hyHKIMIT meperoca. [Tokaszano, 4To 3aa4a K-
BUBaJICHTHA BOZHUKHOBEHHIO HETPUBUAJILHBIX HEMOJBUZKHBIX TOUYEK KOMIIO3HUITUU WHBOJIIOMUN st
TUNAYHOTO CEMEUCTBa Iap WHBOJIOIAN BEIMIECTBEHHONW IIPAMON ¢ OJHOU M TOM K€ HENOJBUKHOMN
TouKOil. Tak:ke omucanbl COOTBETCTBYIOMUE OUMYpPKAIMOHHBIE JUATPAMMBI B IPOCTPAHCTBE MTapa-
METPOB.

Uccnenosanue Bouimoiaeno copmectro ¢ C. O. Bocumopbiv nipu huHaHCOBOH noaaepkke PHD,
npoekT N 19-11-00223.

M. B. demuna. Teopus maTerpupyemoctu dapOy anasg moamHOMHuaJbHbIX Auddepen-
MUAJbHBIX CHCTEM HA MJIOCKOCTHU

B 1878 roxy 2Kan I'acton /lapOy oOHApYXKWUI TECHYIO CBA3b MEXKJY CYIIECTBOBAHUEM WHBA-
PUAHTHBIX aJire0panvyecKuX KPUBbIX U UHTEIPUPYEMOCTHIO JIBYMEPHBIX MOJIUHOMUAIBHBIX Judde-
peHIuaIbHLIX cucTeM. B mociemnnue roasl uien /[apOy akKTHBHO Pa3BUBAIUCH U JIONOJTHSIUCD,
9TO TIPUBEJO K CO3/IAHWIO0 TEOPUW WHTETPUPYEMOCTH, KOTOPasd HOCUT Ha3BaHWE TEOPUW MHTETPU-
pyemoctu HapOy. Llesp moknama — mpeacTaBUTh HEKOTOPBIe COBPEMEHHBIE aCIeKThI ITOM Teopuu.
OcHoOBHasl TPYJHOCTH MPU TOUCKE WHBAPUAHTHBIX alreOpamvecKuX KPHUBBIX COCTOUT B TOM, UYTO
UX CTelleHHu 3apaHee He U3BECTHbI. B JjiokJiaie Oy/er onucan MeTo/1, KOTOPbIH 1103BOJIsIeT HAXO/IMTh
BC€ HEIIPpUBOJAMMbBbIEC HHBapHaHTHLIE aﬂFe6paI/IquKI/Ie KpHuBLIC AJId MIHPOKHUX KJIaCCOB CUCTEM. B ocC-
HOBE METO/Ia JIEZKAT CBOMCTBA aCUMIITOTUYECKUX PsJ10B T0m3e, yI0B/IeTBOPSIONINX HEABTOHOMHOT
PEJAYKIIMH UCXOAHOM cucTeMbl. Takzke OyIyT 00CY2KIaThCsd HEKOTOPbIE IPUIOXKEHHA U 0000IIeHUs
TOTO METO[IA.

UccaeioBanus, pejcraBjieHnble B HACTOIIEM JIOKJIa I, BBIIIOJHEHBI 11pU 1o iepxkke Poccuii-
ckoro way4anoro ¢donga (rpaat Ne 19-71-10003).

E. B. 2Ky>xoma. Ba3zucHble MHO>KecTBa KOPAa3MEPHOCTU OAWH A-IIOTOKOB

JuHaMuaecke cucTeMbl yIOBIETBOPSIONHEe akciHoMe A (KOpOTKo, A-cucrembl) ObLIN BBEIEHbI
C. Cwmeitiom B 60-bIX TO7aX 20 BeKa. DTOT NIMPOKHUI KJIaCC CHCTEM BKJIIOYAET B ce0sl BCe CTPYKTYPHO
ycToituupbie cucteMbl (HanpuMep, cucrembl Mopca—Cwmedina u cuctembl AHocoBa) u 2-ycToitanBbie
cucreMbl. B mokmame pacecMaTpuBaioTCs A-MOTOKKM ¢ OA3UCHBIMU MHOYKECTBAMH KOPa3MEPHOCTH
OJMH Ha 3AMKHYTBHIX N-MEPHLIX (1 > 3) MHOr0OOpa3HsX.

H. . 2KykosBa. Ilpou3BeaeHnsa XxaoTUYECKUX I'Pynn roMeoMoOp(pu3IMOB

['pymmna romeoMmopdu3moB G TOMOJIOIHYECKOTO MPOCTPAHCTBA X HA3BIBAETCS XaOTHUYECKOM, ec-
JIM BBIIOJTHSIIOTCS CJTeIy oIIue JBa yeaoBus 1) rpynna G TONOJOrHIecKH TPAH3UTHBHA U 2) 00be 11~
HeHHEe KOMIIAKTHBIX opOuT Beoay 1maoTHo B X . B ciydae, korma X — meTpudeckoe MpocTpaHCTBO,
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ompeaessseTcss YyBCTBUTEILHOCTh TpyHmbl (G K HavaIbHBIM yCI0BUAM. JloKa3biBaercs, 9To s
METPHUYECKHX HpocTpancTB Bapa co cyernoit 6a3oii yciaoBusi 1) u 2) BJAEKYT 4yBCTBUTEJIBHOCTD
rpynnbl G K HadaJbHBIM yeaoBuaM. CreaoBaTenbHO, JAHHOE OMPeaeaeHne Xa0THIHOCTH TPYIIIIbI
romeoMopdu3mMoB (G MOKHO paccMaTpHBaTh KaK aHAIOT ONpeIeNeHns Xaoca B cMbicae luBaHu
JIJI KaCKaI0B.

ceaenyercss B3AaUMOCBSI3b CBOMCTB TOIOIOTHIECKON TPAH3UTUBHOCTH, IIOTHOCTH KOMITAKTHBIX
OpOUT, XAOTHUHOCTH U UYBCTBUTEJTHHOCTH K HAYAJIBHBIM YCIOBHAM Tpymi romeoMopdusmos G,
1 € J, Tomosiornueckux npocTpaHcTB X; u npousBesennii rpynn G = X;c;(G; Ha THXOHOBCKOM
NPOU3BEIeHNH MPOCTPAHCTB X = X;c;X;. [TocTpoeHbl MHOTOUYHC/IEHHBIE MPUMEDPHI Xa0THIECKUX
neiicrBuii rpynn G Ha KOHEYHOMEPHBIX B OECKOHETHOMEPHBIX TOIOJOIHYeCKHX MHOIM0OODPA3HIX.

C. X.3ununa. I'nobanpHasg auHaAMUKa peryjgpHBIX I'OMeOMOP(U3IMOB U TOHOJIOTUYE-
CKUX IIOTOKOB Ha MHOroobpa3max

Jlok1a1 TOCBSIIEH MUCCACTOBAHUIO TUHAMUKHU PETYJISIPHBIX TOMEOMOP(MU3MOB U TOMOJIOTHYE-
CKUX MOTOKOB Ha 3aMKHYTBIX TOIOJOTHYECKUX N-MHOrooOpasusix M", a Takke TOIOJOTHIECKON
KJIACCU(DUKATMN TAKUX CHCTEM W CYIIECTBOBAHUIO JIJI HUX SHEPreTHIeCKUX (DYHKIIH. AKTya i b-
HOCTh UCCJIeIOBAHUS 0OYCIOBJIEHA MPEZKJIE BCEro CeNnMUKOi N3y IeHns TUHAMUIECKIX CUCTEM Ha,
MHOI00GPas3usaX BHICOKOH (GoJIblieil Tpex) pa3MepHOCTH. B CHIy BO3MOKHOIO OTCYTCTBHS TJIaIKOM
CTPYKTYPBI Ha TOMOJOTHIECKAX MHOTOOOPA3USX, HAUMHAS C PA3MEPHOCTH YeThIPe, THHAMUIECKHE
CUCTEMbI HA TAKUX MHOTOOOPa3UsX MOXKHO PACCMATPHUBATH TOJBKO B HEHPEPBIBHON KATErOPUH.
Jlazke ecsim MHOrOMEpPHOE MHOT000pa3ne J0IMyCKaeT IVIAJIKYI0 CTPYKTYDPY, OHA MOYKET OKa3aThCd
HE eINHCTBEHHOMN, M3BECTHBIE MOIXOb K U3YYEeHNI0 O0bEKTOB, 33/ JaHHBIX HA TAKUX MHOT00Opa3H-
X, HE UCIOJB3YIOT UX IVIAJKOCTD, a, HA0OOPOT, CBOJATCS K ANIPOKCAUMAIMN TJIAJKAX O0DbEKTOB
TOMOJOTHIECKUMHU. B ¢BA3U ¢ 9eM depe3BbIYaiiHO MOJIE3HBIM SIBJISIETCS PA3BUTHE TEOPHH TOIOJIO-
IMYECKUX JUHAMHYECKAX CHUCTEM Ha MHOI00Opa3usix.

PazpaboTranbl MeTOABI M3YUEHUs] IUHAMUKHN PETYISIPHBIX TOMOJOTHIECKUX TUHAMUIECKUX CH-
CTeM, a TaKzKe TMOJIXO/IbI K PEIIeHn0 MPoOIeMbl UX KJIACCU(PUKAINYT U TTOCTPOSHUIO [IIsT HIUX HEP-
reTHIecKuX (PYyHKITUI.

IO. C. Uabsamenko. TeopeTukKO-MHOXKECTBEHHBIE ITATOJIOTUU B MIPO0OJIeMe YCTONYNBOCTH
mo JIamyHoBY

Bagada 06 yeTONINBOCTH 0COOBIX TOUYEK TI0 JISTIyHOBY HE TOJBKO AaHAJIUTHYECKN HEPa3PeInMa,
HO M IPeICTaBJIAeT IATOJOTHH Ha TEOPETHKO-MHOXKECTBEHHOM YPOBHE, KaK 9TO OBLIO IpeIcKa3aHo
Apnosbaom emre 50 Jster Hazam. A UMEHHO, CYIIECTBYET OIHOIIAPAMETPHUIECKOE CEMEHCTBO B MpO-
CTPAHTBE H-CTPYil BEKTOPHBIX MOJIe#l B H-MEepHOM MPOCTPAHCTBE, KOTOPOE MepecekaeT MHOKECTBO
YCTONYNBBIX CTPYIii IO CYETHOMY UHC/IY HMOMAPHO HEMEePECEeKAIOIINXCS HHTEPBAJIOB. DTO CeMeilcTBO
Oy/JleT OIMCAHO B JIOKJIAJIE.

A. A. Kamenko. /IunHaMuKa MOAeaN CBA3aHHBIX OCIUJIJISITOPOB

Byaer paccMoTpena HeJIOKAJIbHAs JIMHAMUKA CUHIYJISTPHO BO3MYIIEHHOU cucrembl Juddepen-
UAJbHBIX YPaBHEHUIT C 3ala3/bIBAHueM, MOJECIUPYIONEHl CBA3aHHbIe OCHULIATOPBI. Byier Haii-
JeHa aCHMITOTHKA PENTeHnI 3TON CHCTEMBI, UCCJIEIOBAH BOIPOC CYIECTBOBAHNASA MEPUOINICCKAX
PEKAMOB.
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C. A. Kamenko, A. O. Toabeii. JIlunamMuka npoCTpaHCTBEHHO—PACHPeae/IeHHbIX
MenoYeK JOTHCTUIYECKNX ypPaBHEHUI C 3ama3abiBaHIEM

PaccMaTpuBaloTcs MenovYKN CBSI3aHHBIX JOTHCTHIECKAX YPaBHEHUH ¢ 3ama3apiBanneM. OCHOB-
HOe TIPeJIOIOXKEeHNe, OTKPBIBAIONIee MyTh K MPUMEHEHUIO CHeIUAJIbHBIX aCHMITOTHYECKUX METO-
JIOB, COCTOUT B TOM, 9TO KOJIMYECTBO 3JIEMEHTOB HEIOUYKN JOCTATOTHO BEJUKO. JTO JAT OCHOBAHUE
OT JIMCKPETHON CHCTeMbl YpaBHEHU{l epeiTH K UCIOIB30BAHUIO HEIIPEPBLIBHOI'O apryMeHTa U B Ka-
YeCTBE MCXOIHOI MOJIEIN NOJIYyIuTh HHTErpoauddepeHInajabuyio Kpaesyio 3aaa4dy. [Ipu uccieno-
BAHWUU TOBE/IEHNs BCEX ee PelleHnil B OKPECTHOCTH COCTOSTHUS PABHOBECHSI BOSHIKAIOT OECKOHEYHO-
MepHBbIe KpUTUYECKHe CIy9an B 3a/1a49e 00 ycTofamBocTr perneruit. OCHOBHBIE PE3YIBTATHI COCTOST
B IIOCTPOEHUU CIIEIUAJIbHbIX CeMeNCTB KBa3UHOPMaJIbHbIX (DOPM — HEJIMHEHHbIX KPAaeBbIX 33124
JII0OO TIPETUHTEPOBCKOrO THIa, jnbo Tuna ['muzdypra—/lanmay. Vx pemnienus gaioT BO3MOXKHOCTD
OTPeeJUTH TJIABHBIE YJIEHBI ACUMITOTHYIECKOTO PA3JIOXKEHUsT KaK PEryjsapHbIX, TaK U HEePeryJssip-
HBIX PellleHnu#l UCXOmMHON cucTeMbl. OCHOBHOE BHUMAHUE Y/I€JE€HO W3YUEHUIO TENOoYeK CO CBA3ZIMU
nuPY3NOHHOTO TUTIA, 3IBEKTHBHOTO THIIA W MOJHOCBA3HBIX MEMOYEK.

H. C. Karienko. Bausaue BTOporo 3ana3ablBAaHUs HA JOKAJbHYIO TUHAMUKY

B nokaze 6ymer paccMoTpeHa JIoKaJabHasg nuHaMuKa 1uddepeHnnaibHOro ypaBHeH sl ¢ IBY Mt
sanazapiBanusaMu suna £@(t) + z(t) = f(x(t),z(t — T1),x(t — T3)), tae 0 < € < 1. Bymer noka-
3aHO, YTO JayKe TPHU MAJBIX HEHYJEBBIX 3HAUeHUsIX 1o MOBEJCHHE PEIleHui MOXKET CYIIECTBEHHO
or/imyarTbesd or ciydas Th = 0.

A. A. Knanu. /InmaamMuka AByX BUXPEBBIX KoJel B KOHAeHcaTte Bose — ditnmreiina

B nannoit pabore paccMarpuBaeTcs JIMHAMHKA, JIBYX B3aUMOJICHCTBYIOIMIMX BHXPEBBIX KOJIEIT
B KoHJeHcaTe Boze—ditnmreitna. Blio gokaszaHo cyliecTBOBaHUe HHBAPHAHTHOTO MHOTO0OOpAa3Hs,
COOTBETCTBYIOIIEIO BUXPEBbIM KoJibllaM. llojiydenbl ypaBHeHUs JBUZKEHHMSI HA TOM HHBApPHUAHT-
HOM MHOT'0OOPa3uu JJisd MPOU3BOJIBHOTO YHCJIa KOJEl U3 MIPOU3BOJILHOTO uncia suxpeit. [Toapobuo
PacCMOTPEH CJydail JIByX BUXPEBBIX KOJIEI, COCTOAIIMX U3 JIBYX BUXpeil Kaxjpoe. s sroro ciy-
Yyas YKa3aHbl YaCTHBIE PEIleHus, MPOBeJIeH IOJMHbIH OudypKamunonnbiii anaaus. [lokazano, 4ro B
3aBHCHMOCTH OT IIapaMeTpoOB KOoHJeHcaTa Bo3ze—diimreiina BBLACISIIOTCA TPU Pa3HbIX THIIA OUdYP-
KAIIMOHHBIX JUATPaMM, s KayKI0T0 THIIA IPUBEIEHbI XapaKTepHble (pba30Bbie TTOPTPETHI.

C. Koncrantuny-Puzoc. MeTon mocrpoeHus pelreHuii MHTErpupPyeMbIX YpaBHEHUH B
YaCTHBIX Pa3HOCTAX.

[Ipemnaraercd cucreMaTHYeCKHE METOJ, J/Isd OCTPOEHUs aBTonpeobpazoBanuit Bakiayuaa u pe-
menuit ypasuenuii B kBaJi-rpadax, KOTOpble He 00s3aTe/IbHO 00J1aaI0T CBORCTBOM TPEXMEPHOM
COBMECTHMOCTH. B KadecTBe W/TIOCTPATHBHOTO HMPUMEPA WMCHIOJIL3YeTCsl cUcTeMa Tuna Ajjiepa—
fvmnoBa, cBsa3annas ¢ HenuHelnbiM ypaBuenueMm [IIpenunnrepa. B gactHOCTH, MBI CTPOUM aBTO-
npeobpaszoBanue BIKJIyHIA I 9TOH JUCKPETHOI CHUCTEMBbl M €€ MPHHIUI CYyHepIO3UIUd U UC-
HOJIb3yeM HUX JIJIF IOCTPOEHUA OJHO- U JIBYXCOJUTOHHBIX pemtennii. OOCyKIaeTcsd TaKxKe CBS3b
OPUHIUIA CyHepHo3uImn nmpeobpasoBanns /lapOy ¢ orobpaxkenusmu fura—bakcrepa.

Pabora BeinosHeHa npu nojuepke Poccuiickoro vayunoro donga (rpant Ne 20-71-10110).

20



T. A. Kopuemknna. O moBeaeHNN peITeHUl YPABHEHUI TPETHEro mopaaKa CO CTEIIeH-
HOII HeJIMHEIIHOCTHIO OOIIero Buaa

PaccmarpuBatorca puddepennuaibable YpaBHEHHS TPETHETO MOPSIKA ¢ HEJTUHEHHOCTAME 00-
1eTo BUJIA

y" = plz,y, v, y") ™y 1y " sgnly v y"), (1)

rie ko, k1, ko > 0, a 3Hakonocrosanas dbyHukimst p(x, u, v, w) orpaHnYeHa, OTJAeIeHa OT HyJIsl, Helpe-
PBIBHA 10 T W JIUIIIAIEBA 1O U, U, W.

Ilpu k1 = ko = 0 Acramosoii . B. 66111 0Ty IeHBI TOJIHAS Ka9eCTBeHHAS U aCHMITOTHIECKAST
KJIaccuUKAIN PeleHnii. ACUMITOTHYIECKOE TIOBEIEHIE MOHOTOHHBIX 3HAKOITOCTOSTHHBIX PEeIeH it
ypasrenus (1) B ciayuae p(z,u, v, w) = p(x) usyuamocs Esryxosbim B. M. n Kiomorom A. M.

B noknaze OyayT mpeacTaBaeHbl Pe3yabTaThl HCC/IEI0BAHNS BAUSHUS 3HAUCHWH MOKa3aTesei
HejuHeitHoctn ko, k1 n ko Ha KadeCTBEHHOE W ACUMIITOTHYIECKOE TOBEJIEHNE PeIeHuil ypaBHeHNs
CO CTEIeHHBIMH HeJUHEHHOCTAME OOIIEro BHJA KaK B CJAydae IOJOKHUTEIHLHOIO, TAK U B CJAydae
OTPHUIATEIHLHOTO HOTEHTIHATA P(T, U, U, W).

JI. M. Jlepman, K. H. TpudounoB. CumMiiieKTu4eckne YacTUIYHO-TUIIEpOOJNYecKue aB-
tomopdusMsl Ha TO: auHaMuKka n kaaccnduKanmus

syuatorcss aproMopdusMbel 6-MepHoro Topa TO, mopoz/eHHbIe I1eJ0YUCIeHHBIMA YHUMOJLY-
nspabIMu MaTpunamu. Top TC cnabzkaeTcss cCUMILIEKTHYCCKON! CTPYKTYPOil, 33 JaHHON KOCOCHMMeT-
pHUUIeCKOil HeBBIPOKICHHON Iesounciaennoii marpuneit 8 R® u mpeamonaraercs, aro Marpumna A,
3a0a01Iast aBTOMOPMU3M f4, ABJIAETCA CUMILIEKTHIECKON OTHOCHTETbHO CHMILIEKTUIECKOH CTPYK-
TYPBI U 9acTUIHO-TUIIepOondeckoit. [locmeanee o3aavaet, 9To0 COOCTBEHHBIE 3HATEHUST MATPUIHT A
JIezKaT KaK BHYTPU M BHE €JIMHUYHON OKPYKHOCTH, TaK M Ha Heil. [losromy moryr OBITH JBa OC-
HOBHBIX CJIydast: 1) BHE eJUHHYHOTO KPYTa JEKUT OJHO COOCTBEHHOE 3HAYEHWE U YeThIPe MPOCTHIX
COOCTBEHHBIX 3HAYEHUsI JIEJKAT HA €JIUHUYIHON OKPYKHOCTH W 2) BHE €JIMHUYHOTO KPYra JIeyKar
ABa CO6CTB€HHBIX SHa4YeHUAd, ,ZLGfICTBI/ITeJIbeIe 1 KOMIIJIEKCHO COIIPpA2KEHHbIE, U ITapa KOMILJICKC-
HO COIPS’KEHHBIX COOCTBEHHBIX 3HAYEHUH JieyKaT Ha eJIUHHUYHON OKPYKHOCTH. B mepBoM ciydae
Ha TOpe MOPOKJAETCs CJOEHHe Ha OJHOMEpHbIe HeYCTOHJYHBbIe CJIOU (U JPYroe CJIOeHWHe HA OJHO-
MepHbIe YCTOHYUBBIE CJIOM), a BO BTOPOM CJIy4ae COOTBETCTBYIONIHE CJIOW IBYMepHbI. OCHOBHOI
BOIIPOC HCCJEJOBAHUS — TOIMNOJOTAYECKAs CTPYKTYpa CJIOEHHUS HA HEYCTOWYHBBIE CJIOU aBTOMOP-
duzma n Kjaccudukaimss TaKuX aBTOMOP(MU3MOB OTHOCHUTEIbHO COOTHOIIEHHST TOIOJIOTMIECKO
9KBUBAJEHTHOCTH. ABTOMOP(MU3M MOKET MOPOKIATH JTHOO TPAH3UTUBHOE C/IOCHHE HA HEYCTOWTIH-
BBI€ CJIOH, JTH0O 3aMBIKaHUe KazKJIOTO CJIOST SIBJISIETCS TOPOM MEHbIell pasMepHOCTH ( Pas3I0KUMBbIii
caydait). Knaccudbukanus 1aercs i BCeX CJIyJaes.

JlanHoe ucce0oBaHue BHITTOTHEHO MPpHU noaaepxkke rpanta PH® 22-11-00027.

B. B. Maabsiruaa. O6 acumnrorudeckux cBoiicrBax maTpunbl Komm guddepennuain-
HBIX ypaBHEHUIl HeHTPAJIBLHOTO THUIIA

UcenenyroTes BOMPOCH YCTOWYHBOCTH JIMHEHHOTO aBTOHOMHOTO (bYHKIHOHAJBHO-THMbeper-
IaJbHOTO YpaBHEHUS HeHTpaIbHOTO TUIa. B OCHOBe McCae0BaHUS JeKUT U3BECTHOE TPeJICTaB-
JIeHUE PelleHUsd B 4BHOM BHJE C IIOMOLILI0 MHTEIDAJIBHOIO OllepaTopa, AAPOM KOTOPOrO ABJid-
erca dynkmug Komm uccirenyemoro ypasuenus. [lokazano, 9To onpejenieHus yCTONYUBOCTH IO
JIATyHOBY, aCUMITOTHYECKOW U IKCIMOHEHIIMAIBHONU YCTOWYIMBOCTH MOXKHO O€3 morepu ObIHOCTH
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dopMyIupoBaTH B TEPMUHAX COOTBETCTBYIONUX cBoficTB (hyukmuu Komu. Hapsay c¢ nomsrtuem
ACUMITOTUYECKON yCTONYUBOCTU BBOJANTCA HOBOE CBOMCTBO, KOTOPOE HOJIYYNJIO HA3BAHUE CUABbHONI
ACUMITOTUYECKON yCTONYUBOCTU.

OcHOBHBIE pPE3YIbTATHI CBSI3aHBI C YCTOWYHBOCTHIO TIO HAYAJIBHONW (DYHKIUHM W3 TPOCTPAHCTB
cymMmupyeMbIX pyHKIui. C HCII0Ib30BaHUEeM CBOMCTB JTUHEHHBIX PA3HOCTHBIX YPABHEHHUH yCTaHOB-
JIEHO, UTO CUJIbHAs aCUMNITOTHYECKAs YCTORIMBOCTD MPH HAYAJIBHBIX JAHHBIX W3 MpOCTpaHcTBa L
PaBHOCIIbHA KCIOHEHIINAIbHOM omieHKe hyHKInu KoIrn 1, 60/1ee TOro, SKCIOHEHITUATLHON YCTO-
YUBOCTHU 10 HAYAJbHBIM JAHHBIM U3 TPOCTPAHCTB L, Ay jodoro p > 1.

.. MaTtBeeBa. YCTOMYMBOCTDh perieHniit HeJnHEeHHbIX AuddepeHImaabHbIX yYpaBHe-
HUil ¢ 3anma3abIBaHUEM

PaccmarpuBatorcst Kjacchl HeJMHERHbIX cucreM juddepeHinaibHblX YpaBHEHUN 3a11a3/1blBa-
IOIIEero W HeATPaAJILHOI'O TUIIOB, IPH 3TOM (DYHKIIHSI, OIIPE/IeIsTIoNiasl 3ama3/biBaHne, MOXKeT ObITh
MOCTOSTHHON, OTPAHUYEHHONW WM HeoTpaHuYeHHOU. BBejeHbl HOBbIe (DYHKIMOHAJBI JIgTyHOBA—
KpacoBckoro, ¢ mcnosp3oBaHueM KOTOPBIX HCCJAEI0BAHA YCTOWYIMBOCTDH JJId CHCTEM C IepeMeH-
HBIMH KO PUITMEHTAMA B JIMHEHHBIX YIeHaX. ¥YKAa3aHbl YCI0BUS POOACTHON U 9KCHOHEHITUATILHOM
YCTONYINBOCTH, KOTOPBIe (DOPMYIUPYIOTCS B Buie AuddepeHnnaabHbIX HEPABEHCTB I CaMOCO-
NpAKEeHHBIX MaTpu4HbIX (dyaKIuil. [logydensl onmenkn, xapakTepusyonime CKOpOCTh CTabuin3a-
O pemeHHﬁ Ha 66CKOH€‘IHOCTI/I, YCTaHOBJICHBI OIEHKHN Ha MHOXK€CTBa IPUTAXKEeHUA CTalluOHap-
HBIX peleHuil. AHAJIOIMIHbIE Pe3Y/IbTAThl YCTAHOBJIEHBI J/Isi HEABTOHOMHBIX HEJTMHEHHBIX CHCTEM C
HECKOJBbKVMHM 3ala30bIBAHUSIMHE, B TOM YHUCJE IPH HAJIXYUN COCPEJOTOYEHHOIO U PaclpeIeIEHHOIO
3ama3IbIBAHNAM.

I'. C. MaygnemoBa. O cBga3u Mexkay KoMmyTupymoinmumun auddepeHnaabHbIMI 1 Pa3-
HOCTHBIMU OII€paTopaMu

B noksame 6yaeT paccMaTpHBATLCA OJHOTOYEYHBIE KOMMYTHPYIONIAE PA3HOCTHBIE OIIePATOPDI
1 UX B3aMMOCBSI3b C OOBIKHOBEHHBIME KOMMYTHPYIOIUME UMD dEPeHITNATEHBIME OMEePATOPAMH.

E. H. MaxpoBa. MuHuMaJIbHbIE MHOXKECTBA U TOIIOJIOTUYECKAasi YHTPOIINA HeIIPePbhIB-
HBIX OTOOpa>keHuil JeHIPUTOB

[Iycte X — AeHapuT (JIOKAJBHO CBS3HBIH KOHTHHYYM, HE COJEDZKAINAN JIyT, TOMEOMOPMHBIX
okpyxHocTH), f : X — X — HemnpepbsiBHOE 0TOGpaYKEHHE.

Henycroe muoxkectBo M C X Ha3bIBAGTCS MUHUMAGALHOLM OMHOCUMEAbHO f, eclin OHO 3aM-
KHYTO, HHBAPUAHTHO W HE COAEPKUT COOCTBEHHBIX MOAMHOYKECTB, Y/IOBJIETBOPSIONINX YKA3aAHHBIM
CBOMCTBaM.

MunumaibHOE MHOKECTBO M HA3BIBAETCS 8NOAHE MUHUMAALHBLM, €CJU s JTI0O0r0 HATYPab-
HOTO Yucaa n > 1 MHOXKecTBO M gBAsieTCsl MUHUMAJIBHBIM I [,

Ecim npm HEKOTOPOM HATypaJbHOM N1 > 2 MHOXKeCTBO M He sBISeTCs MUHAMAJIbHBIM
oTHOCHTEIBHO [", TO HalayTCs HATypaJbHOE YHCIO k, SBISIONIEECS HAeIUTeJeM YHCAd N, U
IOIIAPHO HeIlepeceKalonnecss KOMIAKTHbe MHOxKecTBa My, My, ..., My_y C M takue, 49r0
M = MyU M, U...My_y, f(M;) = Mit1(modr), ¥ Kazkaoe M; apadeTcd MEHAMATLHBIM OTHO-
curenbro f* [1]. Munumaabnoe MHOKecTBO M GyaeM HA3BIBATD OTMHOCUMEALHO GNOAHE MUNU-
MANOHBLM, €CJIA OHO HE IBJISIeTCs] BIIOJHE MUHUMAJIbHBIM, HO IIPH HEKOTOPOM HATYPAJIbHOM YUHCJIE
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k > 2 maitnerca noamuozxkectso M; C M, KOTopoe gaBigeTcs BIOJIHe MUHIMAILHBIM OTHOCHTEILHO
orobpaxkenus fF.

B A0KJIaAe U3yvdaeTCd CBA3b MEKAY CYIIeCTBOBaHMEM MHWHHUMAJIbHBIX MHOXKECTB Pa3JIMYHOIO
THUIIa, HE ABJAIOIMIMUXCA MEePpUOJIUICCKUMN Op6I/ITaMI/I, U IOJIOXKUTEJBHOCTBIO TOMNOJIOTMYECKOl 3H-
TPOIHIH.

[1] X. Ye. D-function of a minimal set and an extension of Sharkovskii’s theorem to minimal sets,
Ergodic Theory Dynam. Systems, 12(1992), 365-376.

B. IO. HoBoxkmienos. /Iuckpernoe ypaBHeHue IleHyieBe BTOPOTO THNA U MIPEACTABJIECHUE
CUMMETPUYECKON I'PynnbI

Haiimensl K1acesl acHMITOTHIECKUX pellleHnil TUCKpeTHOro ypaBHenus Ilemmese Broporo tTuma

(dPII)

nTy,
v(zy — 1)
npu OOJILIINX 3HAYEHUSIX HE3aABUCUMOI 1epeMeHnoil n. M3ydyena acuMIToTuKa 1MepexoHoro Cjaos
npu n ~ 2v, orBevaroniero (ha3zoBoMy Mepexony B KaINOPOBOYHBIX TEOPHAX TOJI U TEOPHH CIY-
vyaitnerx Marpuil. Mccnenosano crenuasibioe pemienne dPII, cBa3annbie ¢ peicTaBJIeHUSIMA CUM-
MeTPHYeCKON I'PYIIIBl U aCUMITOTHKON TeILTHIleBa JeTePMUHAHTA.

Tptl + Tp—1 = ne Na

E B. HozapuuoBa. YcroiiunBasg m3oTonuyeckas CBAI3HOCThL anddeomopdpusmon Ilaanu-
ca

B pamkax jaHHOIO JIOKJIa/[a PAcCMaTPUBAETCs KJACC I'PAJMEHTHO-110100HbIX Jinddheomopdus-
MOB f Ha 3aMKHYTOH OPHEHTHPYEMOIH MOBEPXHOCTH B MPEIIOJOKEHUN, 9TO BCE HEDJIYKIAIOIIHIe
TOYKHN f HEIIOABU>KHBI 1 UMEIOT TTOJIOYKUTEJILHBIN TUII OpHUEeHTaIluu. OCHOBHOfI pe3yJarTaT — IIOCTPO-
eHue yCTOMYIuBOil Jyru, coenuusionieit 1sa takux guddeomoppusma. Paccmarpubaemsie muddeo-
Mopdusmbl sBisgoTca auddeomopduzmamu [lamnca, KOTOphIl BeIAEIAET HX KaK KJIACC TOBEPX-
HOCTHBIX JTudHeoMopdr3MoB, BKIIOYAIONIAXCS B TOMOJOTHYECKUil moToK. COracHo pe3yabTaTy
C. Heroxayca, M. Ieitmmoro u JIxx. @ueiitac, Bce morokun Mopca—Cwmeiina Ha 3a1aHHOM MHOTO00Opa-
3UU COEIMHAIOTCS YCTONINBOit ayroit. OaHaKo 3TOT (PAaKT HEIb3sT UCIOIB30BATH HEMOCPEICTBEHHO
JIJIS TIOCTPOEHU JIyTU MexK 1y auddeomopdusmamu, Tak Kak auddeomopdusmbl [laauca Bkaoda-
I0TCA TOJBKO B TOIOJIOTHYECKUN NOTOK. M aes mocrpoenust ycToHauBoit 1yru MexKay auddpeoMop-
duzmamu Ilanuca ocHoBaHa Ha mocTpoeHHU Ayru Oe3 Oudypkanmii, coenunsionieil nuddeomop-
dusm [Hanuca ¢ guddeomopduzmom, ABIAIONUMC C/IBUTOM HA €JUHUILY BPEMEHU I'DAIUEHTHOTO
noroka ¢yukiuu Mopca. /g Busyagmsanuu mMOCTPOCHHON JIyI'M PAcCMOTPEH KJAcC MOJSPHBIX
IpaIneHTHO-TI0106HBIX qud deoMopdusMoB Ha 1ByMepHOM Tope T2,

C. H.IlonoBa. O 3amavax Ha3HAYEHNSA ACHUMITOTUKN PEeHIeHUI JIMHEHBIX CUCTEM

PaccmarpuBatoTcs BOTPOCH 0 Ha3HAYEHUN TOYHON aCUMNITOTUKY PellleHn JuHeiHO# yIpaBis-
€MOU CcHUCTeMbI
t=A(t)r+ B(t)u, teR, x€R" ueR™, (1)

10/ JleficTBrHEeM JIMHETHOTO 110 (ba30BbIM MepeMeHHBbIM yrpabienns v = U(t)z, To ecTh 3aMKHYTO
CHACTEMBI

i=(Alt)+B@t)U(t))z, teR, zeR", (2)
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a1 Koropoit dyukiua U: R — R™*™ urpaer poJb MaTpudHOro ymupapienus. [logydenst mocra-
TOYHbIE yCI0BHs Ha cucteMy (1) 1 Ha cBobonHYIO cucremy & = A(f)x, KOTOpBIE TAPAHTUPYIOT BO3-
MOZKHOCTB TOCTPOEHHsI MATpHIHOTO yipasaenus U (-), obecnednBaiomero aCAMITOTHYECKY 0 SKBU-
BaJICHTHOCTD 3aMKHYTOM cucTeMsl (2) u m060ii nanepes 3aganuoit guneitnoit cucremst 2 = C(t)z,
z € R". [Ing nosy4yeHus HEOOXOAUMBIX YCJIOBUI NMpHUMeHeHA KOHIeNIus 00og0ukn bebyToBa cu-
crempl (1): crpourest 3aMbIKanue (B TOMOJOIHH PABHOMEPHOI cxomuMmocTH Ha oTpe3kax) R(A, B)
muokecrBa ¢aBuroB { (A,(+), Bs(1)): s € R} kosbdunnentos cucremsr (1), rae Ay(-) = A(- + s),

o)

By(-) = B(- + s); xaxnas napa (A(+), B(+)) u3 muoxecrsa R(A, B) 0TOXKAeCTBISETCS ¢ JTHHOHHOI

yupassiemoii cucremoit & = A(t)x + B(t)u.

B. B. Poraues. Anajyior teopemsnl IlITtypma o yepenoBanum HyJieil penieHmnit ajid HeJIu-
HelHbIX AuddepeHnuaabHbIX YpaBHEHTIT

B nokjajie paccMaTpuBalOTCs TEOPEMbI 0 YepejioBanuu HyJieil g auddepeHimajibHoro ypas-
HEHHA IIPOU3BOJIBHOI'O HOpAdKa CO CTEeIIeHHO HeJIMHEHHOCTHIO. OHI/I PacCIIupdOT I10JIY4YCHHbIE
[Mrypmom u KoujpaTheBbIM pe3yJbTaTbl O YepeJoBaHUU HyJsefl g juHeiinoro muddepeniu-
AJILHOTO YPaBHEHUS MPOU3BOJBHOTO NOPAJKA — U € TAKOH TOYKHW 3pEHUd OKA3BIBAECTCA, YTO HEJU-
HEWHBIN cJIy4dail yeTpOeH Ipolle, YeM JIMHEeUHDIN.

T. JI. Cabarynuna. O TO4YHOII OIleHKE TOKA3aTeJjisl PEIIeHUil JUHETHOTO0 aBTOHOMHOTO
and¢epeHINATLHOTO YPAaBHEHNS C PACIPEAECJAEHHBIM 3ama3/1bIBAHNEM

PaccemorpumM stmneitnoe apronoMuoe auddepeHinaibHoe ypaBHeHre ¢ pacpeIe e HHbIM 3a11as3-
JbIBAHTEM

©(t) + b/:ha;'(s) ds=0, teRy, (%)

rie h > 0,b€R.

s ypaBaenus (*) usBecTeH KpuTepuii SKCIOHEHIINATBHON YCTORIMBOCTH: ypaBHeHue (*) sKc-
NOHEHIMAIBHO YCTORYMBO TOTJA M TOJBKO Torda, korga 0 < bh? < 7w2/2. Opgmako oo cux mop
JIJISI 9TOTO ypaBHEHUs He OBLIO HAaflIeHO TOYHOIO MOKa3aTessl CTelleHN SKCIOHeHThl. B muTeparype
€CTh TOJILKO YKa3aHus Ha TO, YTO ITOT MOKA3ATE/b OIPEJE/IdeTCs JeHCTBUTE/ILHON YaCThI0 KOPHS
XapakTepucTuieckoit dpyukiuu, oymzkaiineii K Maumoit ocu. [Tocko/bKy TOYHBII KOpEHb Xapak-
TepUCTUIeCKOil (pynkmuu, OuzKaiieii K MHIMON# OCH, MOYKHO HAaWTH TOJBKO B HCKJIIOUYUTETHHBIX
CIAyYasX, 9TO YKa3aHHe HeKOHCTPYKTUBHO.

B namnoii pabore st ypaBHenus (*) HaiiieHa TOUHAS ONEHKA MOKA3ATEIsI CTEIEHN SKCIOHEHTHI
B 3aBUCUMOCTH OT 3Ha4eHus Koddduiumenra b u 3amnasjpiBanus h.

U. H. Ceprees. UcciaenoBanme pa3jndHbIX BUAOB YCTOWYNBOCTA IO MEePBOMY IpuOJIn-
JKEHUIO

ccretoBaHAIO JSMYHOBCKONH aCHMITOTHYECKONW YCTORIUBOCTH 110 IEPBOMY TPHUOIUKEHUIO, CO-
CTaBJILAIONIEMY CyTh IepBOro Merojia JIgmyHoBa, MOCBLAIIEHO orpoMHoe 4ucjiao pador. B moxsiane
N3y4aI0TCs KJAACCHl JIMHEITHBIX TPUO/INZKennil, 06eceunBaIONINX PA3IUYHbIE JISAITYHOBCKHUE, 8 TaK7Ke
HEJ/IABHO BBE/IEHHBIE TIEPPOHOBCKIE WM BEPXHEIIPe/IebHbIe CBOHCTBA uddepeHiuajibHbIX CUCTEM:
YCTOHYUBOCTD, ACUMITOTHYECKYIO YCTORIHBOCTh, a TaKyKe TI0OATBHYIO, YACTHYHYIO (VCJIOBHYIO)
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M 9ACTHYIO YCTOHYHBOCTh. Kak oKa3asoch, obInee YUCI0 PA3JIAYHBIX HEMYCTHIX KIACCOB (SKBUBA-
JIEHTHOCTH ), 00ECIeYnBAIONIMX KAKIe-T100 U3 MePEeUUCICHHBIX B OOIIEH CJI0KHOCTH HATHAIATH
Pa3HOBUAHOCTEH yCTOMYUBOCTH, BECbMa HE3HAYUTE/IbHO.

H. B. CrankeBuu, A.Il.Ky3nenos, FO.B. CemoBa. CiaoykHag AMHaAMHUKA TPeEX CBA3aH-
HBIX T€HEPATOPOB KBAa3MNEPUOANYECKUX KOJIeOaHMit

KBazunepuojinueckue KoJieDaHUs HPEACTABISIOT CODOM CaMOCTOSTE/IbHBINA KJIACC, JOCTATOY-
HO IITMPOKO PACIPOCTPAHEHHBII B pa3judHbIX obJsiacTax Hayku. Hambosiee M3BECTHBI M M3YyUYeHBI
KBa3WIepUoandeckne KojedaHusi, BOSHUKAOIINE TIPU TToatue BHEITHEr0 BO3AeHCTBASA NI B3aUMO-
JICHCTBUH aBTOKO/1e0aTEIbHBIX TOJICUCTEM C IIEPUOJNICCKUMU PEXKIMAMHU, HAIIPUMED, OCIULIATOD
Ban jep llons. Beenenue B paccMoTpeHre aBTOHOMHBIX OCIIUJLISTOPOB KBAa3HUIEPUOIHMIECKHX KO-
JiebaHuil 1103B0/1MJ10 CHOPMYJIMPOBATH JIOCTATOYHO IMUPOKUN KPYyI' 33/a4 110 UCCJIEJOBAHUIO B3a-
UMO/IeHCTBUsI, CAHXPOHU3AINY W BO3HUKHOBEHHS CJIOYKHON JTUHAMHUKHU U ee OCODeHHOCTell B Ta-
KX CHCTEMAaX. JTO MO3BOJIIIO MPOABUHYTHCA B (DOPMUPOBAHUN MIPEACTABICHNNR O CHHXPOHU3AINN
KBa3UIEPHOINICCKUX KoJsiebaHuil, 4To oOpa3yeT caMOCTOATEIbHYIO eMKYIo Ipobsiemy. B Teopun
CUHXPOHU3AIMHE XOPOIIO H3BECTHO, YTO YBEJIUYEHHE UYHCJIA B3aUMOJEHCTBYIONIUX IIOJCUCTEM 3a-
MEeTHO 00OTalaeT INHAMHUKY CHCTEeMbI, TPABOIUT K BOSHUKHOBEHHIO HOBBIX CJIOXKHBIX HEJTUHEHHBIX
sdpdexToB. B pamrax jaHHO# paboThl MBI PAaCCMOTPHUM CJIOXKHOE IIOBEJleHHe B aHcambie Tpex
CBSI3aHHBIX B IIEMIOYKY MOJEJIei TeHepaToOpOB KBa3uIepuoandeckux koaedbanuii. B atom ciaydae or-
JieJIbHBIE TeHePaTOPbl MOT'YT OBITH HACTPOECHBI MO-PA3HOMY, JEMOHCTPUPYS KaK HEePUOIHIECKIe, TaK
U KBa3UIepHOIuIecKre Koaedanus. Mbl IpeAcTaBuM Pe3y/IbTaThl YUCJIEHHOTO MOJICTUPOBAHUS U~
HAMHUKN aHcaMOJIsI I BCeX CJIyYaeB, U3yIUM MHOIOYACTOTHBIE KBA3UIIEPUOINIECKHe KOJIeOAHHSI,
XaoTu4YecKue KoJjiebaHus ¢ Pa3jndHbIM CIEKTPOM Ioka3areseii JIsmyHoBa.

Pabora BeioHeHa Ipn Nojiep:kKe rpanTa Poccuiickoro Hay4aroro ¢donma (N 21-12-00121).

A. X. Cram. O crekTpax nmokasareJjieii KoyrebjeMocTu JUHEHHBIX OJHOPOAHBIX nudde-
PEHIMAJIBHBIX YPAaBHEHUII TPETHETO MOPAIKA

YcTraHoB/IEHO CYIIECTBOBAHUE JIBYX JIMHEHHBIX OJHOPOIHBIX Ju(depeHInaj bHbIX ypaBHEeHU
TPETHEro MOPSAJ/IKA C HEMPEPBIBHBIMU HA BPEMEHHO# 1Mojiyocu KO3 MUIMEeHTaAMU, CHEKTPHI MOKa-
3aTeseil KonebJeMOCTH CMeH 3HAKOB, HyJell M KOpHefl KOTODPBIX COBHIAAIOT C JIFOOBIM Halepe[
3aJIAHHBIM He DOJiee YeM CYeTHBIM M CYCJHHCKHM MHOXKECTBOM COOTBETCTBEHHO.

B. A. Tumopuu. JAnHamMuka Ha IIOBEPXHOCTAX, CKJIEEHHBIX U3 MOJOC OyMaru

Ha mHozkecTBe oBepXHOCTEH, CKJIEEHHBIX U3 M0JI0C OyMaru, MOYKHO OIPE/IeTUTh MHOTO3HAYHOE
COOTBETCTBHE, MOJEIUPYIONIee TUHAMUKY PAIMOHAIBHBIX (DYHKIIMANE OT OJIHON KOMILJIEKCHOU Iepe-
MeHHOH. MBI 06cyuM 910 cooTBercTBre. 1o MOTHBaM (IPOIOJIZKAIOIIET0Csi) COBMECTHOTO MTPOEKTA
¢ M. Xonanka.

K. M. YUYyaunaos. O6 ycjioBusgaX OCHUJJISINNEN pPEIleHunii ypaBHEHUUN C MOCJIeaeiicTBUEM

Perniennsi aBTOHOMHOTO ypaBHenusi (1) = —ax(t — r), tae a,r > 0, OCHUILIHDPYIOT, €CIU U
TOJNILKO ecau ar > 1/e. YCIOBHSA OCHMJUISAINH PEIleHnil HeaBTOHOMHBIX YPABHEHEHWH HepBOTO
HOPSIIIKA C MOC/AeIeACTBIEM BIIepBble cucTeMarndeckn n3ydaa A.Jl. Memmkuc B cepenune XX Beka.
Yrounenuem pesyabroB Mermkuca ssisiercst reopema P.I Komnaranze n T.A.Hantypus (1982 r.):
Bce pentennsi ypasuenusi &(t) = —a(t)x(h(t)), t = 0, tae a(t) = 0, h(t) < t u h(t) — oo mpu
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t
t — 00, ocumapyor, ecm lim [ a(s)ds > 1/e. 3a nocaexaune 40 et omyGIHKOBAHBI COTHH
t—>+00h(t)
paboT, HOCBAIIEHHBIX 0000IEHUAM 3TOTO Pe3y/IbTaTa, OJHAKO IIPH PACIIHPEHNH KJIAacca ypaBHEHHN
3TH 0DOOIIEeHN, KaK HPABHJIO, TEPAIOT KPACOTY B TOYHOCTb.

t
JIOK/Ia/1 MOCBAIIEH yCJIOBUAM OCIMUIANAE Deutenuil ypasuenns ©(t) + [ x(s)dsr(t, s) = f(¢),
0

t > 0, ¢ eCTeCTBEHHBIMH YCJIOBUSIMH Ha IIAPAMETPBI, 00eCHednBAIONIIME €/ THHCTBEHHOCTD pelire-
uust. B gactaoctu, ecoim dbyuknus r(t, -) He youiBaer u mas Beex s > 0 maiimercs taxoe 1'(s) > s,

S
aro [ d,r(t,7) = 0 mus Beex t > T'(s) (ypaBHeHHe yCTORYMBOrO THIA), JOCTATOUHBIM YCJIOBHEM

0
+oo t

OCIUJIJIAIINN BCeX pGHIeHI/Iﬁ ABJIdeTCd HePaBEHCTBO lim f f dTT(S, T) ds > 1/6 B IPUJIO2KECHUH K
t—+oo t 0
YpaBHEHUIO C HECKOJBKUMHU COCPEJOTOYCHHBIMU 3alla3dblBaHUAMMU 3TO YCJIOBUE OCHUJIIATUN Y91~

ThIBaCT BCE 3alla3dblBaHUd B paBHOﬁ Mepe.

T. blckak. ¥YcToiiunBOCTh pellleHuii cucTeM HeJIMHEeHbIX auddepeHnuaIbHbIX ypaB-
HEHHNII C pacnpeieJIEeHHbIM 3ana3IbIBAHNEM

PaccmarpuBaercsd cucreMa HeJWHEHHBIX JuddepeHInaIbHbIX YpaBHEHUN ¢ pacipeae e HHbIM
3ama3/IbIBAHIEeM U [ePUOIUIECKUME KO DunuenTaMu B JimHeiHoi dacTu. Vcrnonb3ys GyHKIHO-
Has JIamyroBa—KpacoBcKoro, ycTaHOBIEHBI IOCTATOTHBIE YCIOBUASA SKCITOHEHIINAIBHON YCTORINBO-
CTH HYJIEBOTO pEIeHHs, MOJIYIEeHbl OIeHKH, XapaKTePU3YIOMKue CKOPOCTh YOBIBAHUST perieHuii Ha
OECKOHEYHOCTH, U OLEHKH Ha MHOXKECTBO NPHUTIKEHUS.
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7 KombOunaropuka, JuckpeTHas TreoMeTpud, CaydaiiHbie
CTPYKTYPHbI

A. A. Bamgtoxkennd. MuHIMaJIbHBIE HOCUTENU cOOCTBEeHHBIX (PYyHKHuit B rpade X3m-
MUHTa

B nannoii pabore paccMaTrpuBaeTCs CJIeyIonas SKCTpeMaibHad mpodaeMa i cOOCTBEHHBIX
dyukIuit rpados:

ITpo6aema 1. /g narnoro rpada G u ero (pUKCUPOBAHHOTO COOCTBEHHOTO 3HAUECHUS A HANTH
MHUHHUMAJIBHYIO MOIHOCTb HOCUTEJISI IPOU3BOJIbHON \-cobcTBeHHO (bynkmuu rpada G.

[Tpobsiema 1 TecHo cBs3aHa ¢ IpobJIEMOIl TepecedeHnst KOMOMHATOPHBIX 00 bEKTOB H TTPobJIeMOit
MOMCKA MUHUMAIBHONH MOITHOCTH KOMOMHATOPHBIX TPEHI0B 1 HYJIh An3aiiHoB. Bo MHOTHX cIydasax
TaKue 33/1a91 MOI'YyT OBITh PACCMOTPEHBI KaK CllenuaabHbIi caydaii [Ipobiemsr 1 11 cooTBeTCTBY-
IOIUX T'PadOB ¢ HEKOTOPBIMU JUCKPETHBIMUA OTPAHUYCHUSIMHU Ha DYHKIUH.

B sannoMm j1okJ1ajie Mbl 00Cy 1M 11ocsieHue pesysibrarsl 110 [Ipobsieme 1 u ee 0b6o0IIEHUAM J1151
rpacda X3aMMuHra.

K. B. Bopo6sés. O nmostTHOCTBIO peryadapHbIX KojaxX B rpadax Jl>koHcoHaA

Jlok1a 1 MOCBSIIEeH BOIIPOCY CYIIECTBOBAHUS TIOJHOCTBIO PETYISPHBIX KOJIOB B rpadax :KoHco-
ua J(n,w). B yacrHocTH, 3101 BONpOC BKIIOYaer B cebs rutore3y Jleabcapra 0 HECYIECTBOBAHUN
HETPUBHAJILHBIX COBEPINEHHBIX KOJAOB B 3TuX rpadax. BymayT npencraBienbl HOBbIE DE3YJIbTATDHI
XapaKTePU3aIiH MOJTHOCTHIO PErYASPHBIX KOJIOB P w = 3 n w = 4, u Kpome TOro, s w > 4
IPU HEKOTOPBIX CIIEKTPAJbHBIX OIDAHNIEHUAX HA MATPHILY MepecedeHnil Koma.

YacTh mpecTaBIeHHBIX PE3YIbTATOB MOJIyYeHa B COBMecTHRIX pabdorax ¢ V. MormibpHbIX, a
rakzke ¢ A. laspuwriokom, C. Topsunosbim u P. 9pancom (em. https://arxiv.org/abs/2206.15341).

Hoxan noarorosien npu nojaaepkke Maremarudeckoro Ilenrpa B AxaseMropojike, coraiie-
nue ¢ MunucrepcTBOM HayKu U Bbiciiero obpasosanus Poccuiickoit @eneparun Ne(75-15-2022-282.

B. A. Boponos. Pa3zbuenuss MHO>KEeCTB Ha YaCTU MEHBIIIETO JAMaMeTpa B YeThIpeXmep-
HOM €BKJIHJ0BOM IPOCTPAHCTBE

Jlna pazmeprocrteit 4 < n < 63 Ha JaHHBIET MOMEHT HEHM3BECTHO, BEpHA JIM T'HMIoTe3a bopcy-
Ka, YTBEPXKIAIOILas, 4To JiIoboe KOMIAKTHOEe MOAMHOXKecTBO R™ MoxkeTr ObITH paszbuto Ha n + 1
YacTh CTPOrO MeHbIIero jguaMerpa. B pasmepnoctu 4 ObLI0 JOKa3aHO JHUIIb TO, YTO CYIIECTBY-
eT pasbuenne Ha 9 dacTeii, ymoBJeTBOpsioniee ycaoBuio. [lo-BHauMoMy, TOKa3aTeJbCTBO TOIO,
4TO CYHIECTBYeT pasdueHue Ha 8 dacrell, HAXOAMTCS B IpeJeaX J0CAraeMOCTH, OJHAKO Tpebyer
00BIIOr0 00beMa KOMIBIOTEPHBIX PacdeToB. KpoMe TOro, IpeacTaB/Isai0T HHTEPEC MUHIMAIbLHBIX
3HaueHUil dy ), OMpeneIseMbIX CIeAYIOMNM 00pa3oM: JTI0b00e MHOKECTBO eJIMHHYHOTO JHaMeTpa
M C= R* 3aBeioM0 MOzKeT GBITH pa3buTo Ha k wacTeil auamerpa He Goee dyy.

B noknaze Oyjer npejcTaBlIeHbl OLEHKU d4f, OCHOBaHHBIEe Ha pe3yibrarax B.B.Makeesa 00
VHUBEPCAJBHBIX HMOKPBIBAIOIIIX MHOXKeCTBaX. 113 HEKOTOPOro cuMMeTpudIHOTO 14-rpaHHHUKA, ONH-
CAHHOTO OKOJIO €UHUYHON chepbl, MOJIYIEHO CeMECTBO MHOXKECTB, KaXKI0e U3 KOTOPHIX pa3tu-
BaeTCd Ha 3aJaHHOE€ YHCJIO qacTeili MUHUMAJIBHOTO AnaMeTpa HIpu IMOMOIIHW OITUMHU3AITUOHHOT'O
AJITOPUTMA.
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A..TonoBamoB. MHO>K€eCTBA C HEYETHHBIMUA PACCTOAHUSIMHI M PABHOYIAJIEHHBIE BIIPABO
MOCJIE/I0BATEILHOCTA B UeOBIMIEBCKOI I MAaHXETTEHCKOI MeTpuKax

MpubI paccmaTpuBaeM JBe CBA3aHHBIE 331a91 YKCTPEMAIbHON reOMeTPUN B N-MEPHOM ITPOCTPAH-
ctBe R7 ¢ makcmMmasapHON MeTpukoil. B mepBoil 3ajade MBI MOKa3bIBaeM, YTO MAKCHMAaJIbHBII
pasMep pacHoydaénnoti 6npaso MOCaeI0BATEeNILHOCTH ToUeK B R ectp 2" — 1. 3nech moce-
JIOBATEIbHOCTDH HA3BIBACTCS PaGHOYIAAENHOT 6NPaGo, eC/IN KaxKasd TOYKa paBHOYIAJeHa OT BCeX
nocyreayomux. Bo BTopoil 3a/1ate MBI TOKa3bIBaeM, YTO HanOOIbIIee IHCI0 To9eK B RY, ¢ momapHO
HEYETHBIMU paccrogHusgMu ecTh 2". TakzKe MOJIyYeHbl YACTUYHBIC PE3Y/IbTaThl JJisd 00erX 3a/a4

n
B RT.

I'. A. Kabaraucknuii. KomgoBo-KoMOMHATOPHBIN MOAX0A K 3ada9e ABOMYHBIX CXKATHIX W3-
MEPEHUH NN NOMCK CO JI2KEI[OM

HauneMm ¢ BBIIYK/IBIX MHOIOIPAHHHKOB, BEPIIHHBI KOTOPBIX OepyTca u3 Oyiesa Kyba BY =
{0,1}¢ C R4, T.e. Gynem paccMaTpiBaTh BHITYK/IbIe 000T0UKH

<A>={> Xa:) A =1 A >0}

acA acA

muozkects A C B? momnoctu ne 6ostee t. Muoxkecrso C Bepiun d-meproro 6yiesa Kyba B¢ 6ynem
HA3BIBATH (-HE3ABUCUMBIM, €CJIN JIJIsT JIIOOBIX JBYX €ro HemepeceKaromuxcs moamuoxects A, B C C
rakux, 4ro |Al, |B| < t, ux BbILyKJ/ble 0DOJOYKH HE [EPECEKAOTCH.

Bonpoc. Hemy pasna makcumasvho 803moscHas mougpocms my(d) t-nesasucumozo muostce-
cmea ¢ B?

Otser: my(d) = 2%, tne ¢; = Q(t ' logt).

OTa 33,1444 sIBJISIETCS YaCTHBIM CJIYYIaeM 33/1a91 O HOUCKe (DaIbIINBbIX MOHET HA TOYHBIX BECAX,
KOTJ1a BeCa (DAIBITUBLIX MOHET MOTYT OBITH PA3TMYHBI U AIPHOPH HEM3BECTHBI. A MOC/IEIHS 32,12~
4a MOXKET PacCMaTpUBAThCH KaK 33Ja4da O HAXOXKIEHHS HOCUTE s HEU3BECTHOTO (-pa3perKeHHOro
BekTOpa X € R? 1o pesyapraTaM JUHEHHBIX H3MEPEHHil, ITO, B CBOIO OUepe/ib, ABASCTCS MOI3a/1a-
q9el 3aJla9n C2KATBIX U3MEPCHUN.

MpuI npeaaraeM HOBBIN TOAXOM MOCTPOEHUSI 080UYHHLL MATPHUIL U3MEPEHUil, OCHOBAHHBIN Ha
pazjendionux kKojgax u oranudnbiit or RIP-marpun, Koropsiit mo3Bosisger perarb mepeducaieHHbe
BBIIIIE 3aJa41.

. B.Kapnos. K-nstanapHble rpadbt

['pad nazviBaercst k-naaHaprvim, €CJU €10 MOXKHO TaK M300Pa3UTh HA IJIOCKOCTH, UTO KaZKJI0€
pebpo nepecekaer He Oosiee vem k jpyrux. HaBepHoe, BiiepBble MOSIBUJIOCH Takoe 0000IIEHNe TJia-
HapHbIX TpadoB B pabore Punrens B 1965 rogy — tam ObLan paccMoTpeHbl 1-mianapubie rpadbl
U JIOKa3aHo, 4TO JII000H Takoil rpad mMeeT IMPaBUIbHYIO pacKpacKy BepIiuH B 7 1BeToB. [lo3:xke
OBLIH Olpe/iesieHbl k-TJIaHapHble rpadbl I BceX HaTypaabHbIX k. B paborax Punrens, Ilaxa,
Tota, Ope, BoponuHa u Ipyrux HCCJIEI0BAINACH BOMPOCH! 00 OIEHKe Ha KOJHYECTBO pebep B TaKUX
rpadax, OIeHKe XPOMATHIECKOT0 YUC/Ia, PA3INIHbIE BOIPOCH! 00 NX N300paKeHNIX HA ILIOCKOCTH.
B nmoksame Oymer paccka3aHo O KJIACCHIECKUX W COBPEMEHHBIX Pe3y/IbTaTax m3 3TOH 00JIacTH.
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B. C. KoxxeBunkoB. MakcumanabHble WHAYHMUPOBaHHbIe moarpadbl B OMHOMUATIBHOM
cayuqaitaom rpade G(n,p)

[lpu p = const B cayuaitnom rpade Ipaéma—Pennu G(n, p) nabaonaercs 3bdeKT ABYyXTOTEU-
HOI KOHIIEHTPAIUU HAuOOJIBIIEro pa3Mepa HWHIYITUPOBAHHOTO ToArpada 3aJaHHOTO KJIAcCa I
MHOZKECTBA, PA3/IMIHBIX KJIACCOB I'PAgOB: HE3aBUCHMBIX MHOXKECTB, JIECOB, JE€PEBbEB, IUK/I0B, IPa-
¢doB orpannyennoii crernenu, rpadhoB ¢ OrpaHUYeHHBIM YucaI0oM pédep u Ap. [Ipu p — 0 a14a Tex xe
KJIACCOB IpadOB MMEET MEeCTO ACUMIITOTHKA HAaubo IbIIero pa3Mepa. B nareit pabore paccMOTpeHbI
HOBBIE KJIacchl TpadOB, a UMEHHO, Jieca U JlepeBbs OTPDAHWYEHHON CTeleHNu, /Jid KOTOPBIX TaKiKe
OKa3bIBaeTCS BepHA JIBYXTOUEYHAS KOHIIEHTPAIHUS.

. A. KonynaeB. 'mnoTe3a Dpaenia o mapocoYeTaHusaX AJid CJAydad MOYTH COBEPIITEH-
HBIX IIAPOCOYETAHMIA

Baada COCTOUT B HAXOXKJICHUH HAHOOJIBINETrO dncia pédep B k-0IHOPOIHOM rureprpade Ha n
BepIINHAX, He coiepzKalreM s + 1 momapHO Helepecekaomuxcs pédep. Hac Oymer mHTepecoBaTh
caydaii, Koryia n oBojibHO 6/113K0 K (s + 1)k. Konkperno, Gy/er nmoka3ano, 4ro s 1, yJao0B/ie-
TBOpsomux nepasencry n < (s + 1)(k + %), orser pasen ((SH]zk_l).

E. B. KoncraatuunoBa. I'padpsr Hoiimaiiepa 1 nux KOHCTpyKIun

UccretoBanne cuMMETPHIHBIX TPAdOB IBISETCS OJHAM U3 HAIIpaBIeHuit aarebpanvdeckoii Teo-
puu rpacdos.B 80-x rogax mpornuioro Beka npu uzydenun Au3aiinoB Apuosbi Hoiimaiiep nocra-
BHJI BOIIPOC O CYIIECTBOBAHUU PEOEPHO-PEryJAPHOrO HENOJHOrO rpada, COMEePZKAIIero peryssp-
Hble Kauku. [losioyknuTe/bHBI OTBET Ha 3TOT BOmpoc ObLI moaydeH B 2018 roay, Korma mepBbie
JIBe KOHCTPYKIIMH Takux rpados Obliu Haitimensl. ['padsl Hoitmaitepa, He sBsiommuecss CHUILHO
peryJdpHbIMA rpadaMu, Ha3bIBAIOT TOYHbIMEH TI'pacdamu Hoitmaitepa. IlepBasg kKoHcTpykius Ta-
kux rpados, npejiozxkennad B 2019 rojy, BbizBajia OypHbIl BClJIeCK nHTEpeca K 31uM rpadam. B
JIAHHOM JIOKJIaJ1e JieJIaeTcd 0030P M0 CYIIECTBYIONUM KOHCTPYKIHAM TOouHbIX T'pacdoB Hoitmaitepa
¢ YIIOPOM Ha HOBBIE Pe3yJbTaThl, MOLydYeHHbIe coBMecTHO ¢ P. k. 9Bancom, C. B. lopsurOBEIM T
A. JI. Megusix. B gacTHOCTH, B HOBOI paboTe yaamoch 0600IIUTH 0Ty YeHHbIe paHee KOHCTPYKITUH,
a TaKxKe IMOCTpouTh HOBbIe rpadul Hoiimaiiepa u3 GeckoHeUHO#H TpeyrobHON PEemETKH U JIPYTUX
reoOMeTPUIeCKHX 00bEKTOB.

Jloka g noarorossien npu nogaepxkke Maremarudaeckoro [lerrpa B AxageMropojke, coriarie-
nue ¢ MunucrepcTBOM HayKu u Bbiciiero obpazosanus Poccuiickoit @eneparun Ne075-15-2022-281.

®. A. HockoB. OcbMmuHOTU B OyJIeBOM KyOe: cemMeiicTBa C MAJIBIMU MOMNAPHBIMU Iepe-
CeYeHuAMN

Mpubr uzydaem ciieaymomyio mpobsiemy. lanbr cemeiictBa Fi, ..., Fy MOAMHOXKECTB MHOYKECTBA
{1,...,n} w MBI npexanonaraeM, 9To JJsi pasaudHbX k, k' w npousBoabHbix Fy € F, Fy € Fp
nveeM |Fy N Fy| < m, rje m — HEKOTOpas KOHCTaHTa. eMy paBeH MAKCHMYM MPOU3BEJIeHUs
MotHOCTeft 3TuX cemeiicTB? KakoBa cTpYKTypa 9KCTpeMaIbHOTO mpuMepa’

B sToit paboTe MBI HAXOAUM ACUMITOTUKY ITOTO TPOU3BEACHUS W HEKOTOPLIN CTPYKTYPHBI
PEe3YILTAT MPU N CTPEMSIIIEMCsT K OECKOHETHOCTH JIj1s1 KOHCTAHTHOTO KOJIMYECTBA CeMEeHCTB U KOH-
CTAHTHOTO 1M, & TAKZKEe TOJYYaeM aHAJOTHIHBIN Pe3yabTaT | JJs 9yTh OoJiee obIeil 3a1at4du, re
JUTA KayKJI0# mapsl ceMeflCTB CBOE MaKCHMAJIbHOE Pa3peNIéHHOe IepecevueHne.

29



Pemus 31y 3a/1aqy, MbI JaéM OTBET ¥ Ha cjeayiomuii Bonpoc. [lycTs 1an paBHOMepHBIi rUmep-
rpad, pebpa Koroporo packpaiienbl B £ mBeToB. Hemy MoxkeT ObITh PABHO NPOU3BEJICHUE TUC]IA
KJUK pa3Horo mBera’

®. B. Ilerpos. Crenenn BepHIInH ABYJ0JBHOro rpada nm pa3zdbpoc KOrepeHTHBIX HEe3aBU-
CUMBIX pacupeaesieHuii.

Ecan A — cayudaiinoe coObiTue, TO yCJIOBHBIE MaTeMaTudeckne oxkuganust X, Y ero mHjamkaro-
pPa OTHOCHTEIBHO HEKOTOPBIX TMOJAATe0p Ha3bIBalOTCd KorepenTubiMu. [lycts X, Y — KorepenTHbie
u He3aBHUcHMbIe caydaiinbie Besmaunbl. K. Bypau n /xk. [lut™Man BBIABUHYIN THIIOTE3Y O MaKCHU-
MaJIbHO BO3MOXKHOM pasbpoce f(0) := prob (|X — Y| > §) rakux cayvaiineix Besuaun: f(§) = 1
npr 0 < 1/2 m f(6) = 20(1 —9) mpu 0 € (1/2,1]. KombunaTopmo 9ra 3a1ada 1m0 CYIECTBY K-
BUBAJICHTHA, TAKOW: KAKOBO HAUMOOJIbIEE BO3MOYKHOE KOJUYECTBO IIap BEPIIMH U3 PA3HBIX J0JIei
JIBYJIOJIBHOTO Tpada, MMEINero mo n BePIInH B KaXKA0H J0Jie, CTEMEeHH KOTOPBIX OTJTHIAITCI He
MeHee 4eM Ha k. B HemaBreit pabore C. IIuxoMCKOro m AOKJIaI9WKa 3TOT BOMPOC OBLI PEIEH pas-
BUTHEM Hjeil u3 paborel Ipaéma, Yena, Pycco u [lenma o paszbpoce creneneir B Mpou3BOJIHLHOM

rpade.

A. A. Tlonguckuii. OnTuMuzamnuga momoraet TBepbepry

Crapinast KJaaccuueckoit 3uamenuntasi reopema Trepbepra (1966) yrBep:kaaer, 9To mjst JH0OOTO
muozxkectBa w3 (r—1)(d+1)+1 roukn B R? maiinérea rakoe pasbuenue Ha r HOJIMHOKECTE, UTO Bbi-
NYKJIble 000JJOUKH ITUX MOJAMHOXKECTB MepeceKatoTcsd. OTHO U3 I0KA3aTeIbCTB OBLIO MPEeJIOKEHO
Pynuespim (2001) u ocHOBaHO HA ONTUMU3ANUKE HEKOTOPO (yHKIMH.

Ectb muoro Bapuarueii reopemsl TBepbepra. B vacTHOCTH, MOYXKHO 3aMEHATH OLEPATOP BBIIIYK-
Jioit obosoukm Ha Apyrme. Ha jpokisaze Oyaer mpeioskeHO HECKOJHBKO HOBBIX PEe3yJIbTaTOB THUIIA,
TBepbepra, KOTOpble MOTYT OBITH JTOKA3aHBI, HCIOIb3Ys ONTHMU3ANUOHHBIN MOIXO].

Hokan ocHOBaH Ha JIBYX COBMECTHBIX paboTax: onHa B coaBTopcTBe ¢ A.BacuiaeBckum u
O. Ilmpaxmanom, Bropasg — ¢ [I. BapabaHiukoBoii.

. C.IIporacos, A.Jl. TonmadeB. Pa3buenusa mMoBepXHOCTH TOPA HA YACTH MEHBIIIETO
amaMerpa

Pacemorpum (X, p) — MeTpudeckoe MpoCTPaHCTBO, re X — HEKOTOPOe MHOMKECTBO, a ) —
MeTpHKa, ompedeneHnad Ha X X X. [I1d orpaHMYeHHOTO IMPOU3BOJIBLHOrO MHOXKecTBa ' C X m
HaTypaJabHOro yucjia n € N onpegesuM CaeyIonyio BeJIuInHy:

do(F) =inf{z e R :3F,,...,F, CX:FC FU...UF,, Vi diam(F}) < z}.

JIpyrumu cjaoBaMu, Cpeiyd BCeX HOKPBITHI MHOXKeCcTBa F HEKOTOPBIMH 7 MHOYKECTBAMHU
Fy, ..., F, MBI XOTHUM BBIOpATH MOKPBITUS, COCTOSAIINE U3 MHOXKECTB KaK MOYKHO MEHBIIEro Jua-
MeTpa.

Byaem paccMaTpuBaTh MOBEPXHOCTD JIBYMEPHOTO TOPa Kak (akTop-mpocTpanctso 1T = Ry /Z,.
HedopmanabHo TOBOpsI, paccMOTPUM TOP KaK KBaJIpaT CO CTOPOHOH 1, maphbl MPOTUBOIOJIOKHBIX
CTOPOH KOTOPOro “ckiieeHbl. Onpene/inM METPUKY p7 HA MOBEPXHOCTH TOPA TaK:

pr (21, 41), (22, 42)) = \/(min(lwl — 22|, 1 — oy — 2o]))* + (min(lys — yel, 1 — g1 — ge)))”,
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YTO SBJASIETCS KPATIARIIIM PACCTOSHUEM MEXKIY TOUKAMHU (T1,Y), (T2, Y2) MO MOBEPXHOCTH TOPA
(31eCh M Jasee cuuraeM, 9To Ty, Y, T2, Y2 € [0, 1]).

Hamnee ns merpudeckoro npocrpanctsa (T, pr) 6ymem pacemarpusarh Beauwaunbl dp, (1), T.K.
MOBEPXHOCTH TOPa €CTh OPAHUYEHHOE MHOMKECTBO.

Ouenka Beauunnbl d,, (1) npu paziuaabix n € N gBsgeTcs ecTeccTBEHHBIM 0000IIEHHEeM U pas3-
BUTHEM 3aJIa4M 00 ONTUMAJIBHBIX Pa30MEeHUIX IJIOCKUX MHOYXKECTB, OJIHAKO B CJIy4ae TOPa UCIO/Ib-
3yeTcst MeTpudeckas bYHKIUS pr, a He CTaHAapTHass EBKIMI0BA METPUKA, MOITOMY HEOOXOIAMO
[IPUMEHSITh HOBBIE MOAXO/BI /I OneHOK Besmaud dy,(T).

ABTopamu TOJyYeHbl HOBble BepxHHe W HUzKHEe OneHKN d,(T") 1as pasinaHoro KOJHYecTBa
yacreil pasbuenus. Kpome Toro, mokasaHa TOYHas OIEHKA JJsg pa3OHeHHsl HOBEPXHOCTH TOpa Ha
Tpu dactu. OTIeJIBHO OTMETHM, 9TO B JaHHO0# pabore Besmunna d, (1) mccieayercs BIepBbie.

A. A. Tapanenko. CoBepimmeHHBbIE pacKpacku rumeprpadoB 1 UX COEKTPHI

Cosepriennoit k-packpackoii runeprpada Ha30BeM TaKyl0 PACKPacKy ero BepIuH B k IBe-
TOB, YTO I[BET BEPIIUHBI OJHO3HAYHO 33JaeT PACKPACKy HMHIINIEHTHBIX eff runeppedbep. OmanM u3
HanboJiee TPOCTHIX TPUMEPOB COBEPIIEHHBIX PACKPACOK SBJISETCS TPAHCBEPCATb B OTHOPOIHOM Pe-
ryngpaoM runeprpade. Jpyroit Baykubiit mpuMep — 3TO HAKPBITUS OJHOTO runeprpada JApyrum,
COXPAHLIONINE OTHOIIEHHUS HWHIMJICHTHOCTH MEXKIy BeplinumHaMmu u rutieppedpamu. B 1o Bpemsa Kak
TEOPUsi COBEPIITEHHBIX PACKpPacoK I'padoB yiKe JTOCTATOYHO OOIIUPHA, aHAJOTHIHBIE BOTIPOCHI /s
runeprpagoB MpakTHYeCcKn He U3y4deHbl. B 3TOM H0K/Ia/1e MBI MOKayKeM, YTO MHOTHTE XOPOIITue aJl-
reOpandeckue CBOWCTBA COBEPIIEHHBIX PACKPACOK I'padOB OCTAIOTCS BEPHBIMU | I/ TUTIEPTPadOB.

[Ipexxme Bcero OyaeT MOTYyYeHO MHOTOMEDHOE MATPUYHOE yPAaBHEHHE HA COBEPIIEeHHLIE Dac-
KpacKd rumeprpadoB U WX mapaMerpbl. 3aTeM JIOKAXKeM, 9TO COOCTBEHHBIE UHC/Ia MHOTOMEPHOMH
MaTPHUIlbl TapaMeTPOB COBEPINEHHOI pacKpacKu 00s3aHbl OBITH COOCTBEHHBIMU YNUCJIAMH MaTPUIIHI
cMexkHOoCTH ruteprpada. Kpome toro, Oyaer jjoka3aH aHAJIOT TEOPEMbI O CYNIECTBOBAHUHU OOIIETO
HaKpBITUSA s runeprpados. HakoHer, B KadecTBe MPUMepPOB Mbl BRITUCIIM TapaMeTphl COBep-
MMEHHBIX 2-PACKPACOK 3-0THOPOJIHBIX THIEePrpadoB, yCTAHOBUM MapaMeTPhl KPATHBIX TPAHCBEPCa-
Jieil KaK COBEPIIEHHBIX PACKPACOK M HAWIEM BCE COBEPIIEHHBbIE 2-PACKPACKH s 3-OTHOPOTHOIO
runeprpacda, 3agannoro miockocTbio Dano.

UccietoBanme BBITTOIHEHO 33 cueT rpanta Poccuiickoro nayunoro gomja Ne 22-21-00202.

. A.IlTabanoB. O cUJIBHOM XPOMATHYECKOM YHCJIE CJaydaiiHoro runeprpada

Jlok/1a/1 TOCBAIIEH 33/a49€ O CUJILHOM XPOMaTHYECKOM YUCJje CaydaiiHoro rumneprpada B OuHo-
muaabHoi Monenn H(n, k, p). HamoMunM, 9T0 CHIBHBIM XPOMATHIECKUM YHCJIOM runeprpada H,
Xstr(H), HA3BIBAETCST TAKOE HANMEHbIIEe YHCJIO0 ¢, YTO CYMIECTBYeT PacKpacka MHOKeCTBa BEpITTH
runeprpada B ¢ BETOB, B KOTOPOH B KayKJIOM peOpe Bce ero BepITUHBI MOKpAIleHbl B pa3Hble
npera (cuiabHas packpacka). CHIbHOE XPOMATHIECKOE YUCJIO IS [IOTHOTO CJIydasi, T.e., KOTIa
pn*~! — 400, 6bL10 x0OpoMmo n3yueno B padore M. Kpusenesuua u B. Cynakosa (1998). Ml ke
KOHIICHTPUPYEMCS Ha TaK HA3BIBAEMOM Pa3PEKEHHOM CJIydae, KOTJia p(Z) = cn u ¢ > () He 3aBUCHUT
ot n. M3BecTHO, 9TO B TakKoil CUTyalnu CHJIbHOE Xpomarudeckoe 4duciao H(n,k,p) orpanmdeHo.
B noxmane 6yayT mpejcTaBieHBl HOBbIe ONEHKH MOPOTOBON BEPOATHOCTH JIJIsi CBOMCTBA CHJIBHON
@-PacKpaluBaeMOCTH CIydaifHOro k-oIHOPOIHOTO runeprpada u, Kak cje/CcTBUe, TOJyIeHue pe-
3yJIbTATOB O KOHIEHTPAIMY €0 3HaYeHUH B OJJHOM UJIU JIBYX cOCe/IHuX 3HadeHusx. Jlok/a i ocnoBan
Ha copmecTHoit pabdore ¢ T.T. Marseesoit u A. 9. Xy3ueBoii.
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8 KoMIiLIeKCHbI aHaJJIn3

H. ®. Aby3apoBa. O Hy/JIeBbIX MHOXKECTBAX MeAJIEHHO yObIBaromux pyHKITIIT

[Iycts P — HEKOTOpOE BecOBOE MPOCTPAHCTBO MEAbIX (hyHKIHit, p € P. KauecTBenno cBoiicTBo
Me/JIeHHOTO yObiBaHus ¢ B P MOKHO onmucarh TakuM obpaszom: dyukmun In |p| 1 — In || moaKHBL
V/IOBJIETBOPSITH CPABHUMBIM OIEHKAM CBEPXY HA HEKOTOPBIX MOIMHOKECTBAX KOMILIEKCHON TLIIOCKO-
CTH, 3aBUCAIIUX OT HpocTpancTBa P. CBoiicTBO Me/IeHHOTO YObIBaHud (hyHKIUN B P BOBHUKJIO KaK
OJTHA W3 BO3MOYKHBIX XapaKTepU3aluil gequTeseil 3Toro mpocTpaHcTsa. s mpuiokeHnit OKa3bI-
BaeTcs MOJIE3HON NHMOPMAIIHS O CTPYKTYPE HYJIEBBIX MHOYKECTB MeJIJIEHHO YOBIBAIOTIUX (DYHKITHIA.
Mper paccMaTpuBaeM TOT BOIPOC B CJIEAYIONIEH MOCTAHOBKE.

N3BecTno, 4T0 MOY/Ib (DYHKIIUU SiN T2z OTpaHUYeH CBEPXY M CHU3Y Ha JI0OOM MOIMHOYXKECTBE
duKCHPOBaHHOI TOPU3OHTATIBHOM TOJIOCH, YIaJeHHOM OT 7 Ha HOJIOXKHUTEeTbHOe paccTogHue. llo-
TOMY Sin 72 ABJSeTcd MeJJIeHHO YOBIBAIONIIM 3JIEMEHTOM MHOTUX BayKHBIX B MPHJIOKEHUSIX BECO-
BBIX MPOCTPAHCTB HeabX dyHknuii. HymeBoe MHOXKecTBO DYHKIMY Sin 72 — 9TO MHOXKecTBO Z. B
KAKOI Mepe MOYKHO CJIBUTATD IEeJIOYUCCHHBIC TOUKH, 9TOObI BO3MYIIIEHHAS TAKUM 00Pa30M IIOCIe-
JIOBATEIbHOCTH OCTaBAIACh MHOXKECTBOM HYJeil MemieHHO yobiBatwIeit pyukmun B P7

P. P. AkongH. AHajor TeopeMbl 0 JABYX KOHCTAHTAaX M BOCCTAHOBJIEHHE TOJOMOPQHOIL
B MOJUKPYTe PYHKIUU MO MPUOJIMIKEHHBIM 3HAYEHUSAM HA YaCTU OCTOBA

O06CyK/1a10TCST HECKOJIBKO B3aNMOCBSI3aHHBIX SKCTPEMAJIbHBIX 33149 JI)I TOJOMOP(HBIX (DYHK-
it B moaukpyre D™, m € N. Tlonydeno Tounoe HepaBeHCTBO

‘f(Z)‘ gCl‘f’zill(GﬂHf‘z%’g(Go)’ O<p07p1 gOO,

MeXKIy 3HadeHueM rojiomopduoit dynknun B D™ u HOpMaMu ee Npe/e/IbHbIX 3HAYCHUI HA JBYX
3MepUMBIX mojMHOKecTBax G u Gy = S™ \ G octoBa S™, sBJIsIIONIEECs AHATIOIOM TeOpeMbl Gpa-
TheB HeBaHIMHHA 0 IBYX KOHCTaHTaX. V3ydeHo, Korjia HEpaBeHCTBO JaeT 3HAYeHHe MOIYJIs Helpe-
PLIBHOCTH (DYHKIIHOHAIA TOJIOMOP(MHOrO IPOAoIzKeHns (PYHKIUE B 33IaHHYIO0 TOYKY IIOJTHKPYTa
C 9aCTHu OCTOBa Gl' B ITUX CJly4dadX peHieHbl COOTBCTCTBYIOIHNE 3ada4u OIITHMAJIBHOI'O BOCCTa-
HOBJEHUA beHKL[I/H/I 110 HpI/I6ﬂI/I}KeHHO 3aJaHHBIM 3HAYCHUAM Ha Gl U HanJy4dmero HpI/I6ﬂI/I}KeHI/IH
GyHKIIHOHAIA MPOIOKEeHNS (DYHKIUN B HOJUKPYT ¢ YacTH ocToBa (7.

FO. C. Beaos. IlpocrpancrBa IIsnu—Bunepa aasg aByx MHTEPBAJIOB, 0A3MCHOCTD, MOJI-
HOTa OMOPTOTrOHAJIBHBIX CUCTEM

JIoKJ1a,1 IOCBSAIIEeH U3y YeHUI0 SKCIIOHeHIIMAIBHBIX cucTeM B npoctpanctse L2 (E), tie E — 06b-
eJIMHEeHNe JIBYX MHTepBaaoB. MbI mokaxkem aHasor TeopeMmbl FOHTA /71 TAKAX CHCTEM U HOJYYUM
(oTIebHO) HEOOXOMUMBIE U JOCTATOYHBIE YCJIOBUS Il TOTO ITOOBI SKCIMOHEHIHATbHAST CHCTEMA
obL1a 6aszucom Pucca. B wacTHOCTH, HAIIH pe3yabTATHI MO3BOJIAIOT TPOIEMOHCTPUPOBATE 3P PEKT
JIMIIHEeH TOYKM B CPABHEHHH C OJHHUM MHTepBaJgoM jiuHbl |E|. JloKaa/ OCHOBaH Ha COBMECTHBIX
paborax ¢ A.Bapanoseim, A. Kysuenosbim 1 M. MuponoBbiM.
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P. B. BecconoB. OcinnngiinoHHbIE CBOICTBA peleHuit HesinHeliHoro ypaBHeunus 11pe-
JUHTEepa

M3ygaroTcsd ocu/LIAIIMOHHEBIE CBOMCTBA pellleHn HeJtmHeHOrO ypaBHenus lllpenunrepa

. 2
igh = —54 +2lalq,

r€eR, teR.
q|,_y = %,

Hoxazano, uro cobosiesckas nopma ||q(-,t)|| g1 (r) pemenns ypasuenus ¢ Ha4aIbHLIMU JAHHBIME
qo c LQ(R) 9KBHUBaJICHTHa HHTEIrpaJly ABUZKECHHUA C KOHCTaHTaMW, 3aBUCAIIUMMU JIUIOb OT BEJIU-
quHbl ||qol|2(r). TIpuMensioTcs MeToBI 0OpATHON 3a/1a4M TEOPUM PACCEAHUs IS OJHOMEPHOTO
oneparopa Jlupaka, B 4aCTHOCTH, CHEKTpaabHbIil BapuanT TeopeMbl Ceré. PesyabraThl 1m0y YeHbl
copmectHo ¢ C.A. Jlenucossim (Buckoncunckuii yaupepcurer B Mamucone). ABTop mojiepzxKan
rpantom PH® 19-71-30002.

A. B. Borarsipés. KommnonenTs! mpocTpancTBa ypaBHeHuii Ilenna—AbGens ¢ mpuMuTuB-
HBIM peIlleHneM TaHHOH CTeleHUn

H. X. A6esnp B 1826 romy paccmorpen nuodaHTOBO ypaBHeHHe llesis B KoJIbIle MHOTOYIEHOB
OT OJIHOM IePEeMEeHHOIl I pelleHns: OHON 3aa4un peayKiun abereBpix nHTerpaaoB. CeromaHs OHO
MIAPOKO HCIOJIL3YeTCAd B TEOPUHU ANMPOKCUMAINH, aJredpandecKkoil reOMeTpUn, SJIIUNTHYCCKUX
OWIbgAp/IaX U pod. Mbl HAXOAMM YHUCJIO CBA3HBIX KOMIIOHEHT B MPOCTPAHCTBE ypaHeHuil [leisa—
Abesisg, TOMyCKAOIINX TPUMATHBHOE peIlleHre 33aHHON CTeleH .

Cosmectnas pabora ¢ Quentin Gendron (IM UNAM).

B. . BycaaeB. Heobxoaumbie 1 JOCTATOYHBIE YCJIOBUS MPOIOIKIMOCTA (PYHKIHUHU IO
dbyuknun HeBanamuHBI

IIycts {eptper u {hp}pep — /[dBAa MHOXKECTBA TOUEK, JIEXKAIIUX COOTBETCTBEHHO B
H={Imz >0} n H, n nycTh TOYKN MHOKECTBA {€ NOTapHO pa3anyHbl. VI3BecTHas TeopeMa
’ p SpeEP
Kpeitna-Pextvan yrBepzxaaer, aro mjist cymecrBoBanust dyuxiun Hesammunnsl f(z) (1.e. dbyHK-
nuu, rooMopduoit B H n npunumarommeii 3nadenus B H), yaosrersopsiomnieit yeaosuam f(e,) = hy,
p € P, HEOOXOIUMO U JOCTATOYHO, 4TOOBI BCe (hOPMBI

" h, —h, -
Z—p] _pkfjgk

P T

Obli HeHeraTuBHbL. Ecim Kakas-mm6o u3 31ux Gopm cuHryagapua, 1o dbyuknus f(2) eIuHCTBEHHA
1 SIBJSIETCS JIeCTBUTEIBHOM palnoHa IbHONH JIPOOBIO.

[Iycthb €1, e69,... — MOCIEIOBATENBHOCTh TOYEK, Jexkamux B H, u mycts F(z) — dynkuus,
omnpesejieHHAad ¢ yU4eTOM KPaTHOCTelt B TOYKaxX €1,€s,..., T.e. €CJIU V, — KPATHOCTb TOYKHU €, B
muOXKecTBe F, = {e1,...,€,}, TO ¢ yueToM panee ompeeeHHBIX 3HAYCHUN MPOM3BOIHBIX TOPSIJI-

ka Mmenbire (v, — 1) B Touke e, onpejeseno snauenne [V (e,) npoussoanoii bynkmuu F(z)
nopsagaka (v, — 1). B noknaze 6ynyT ykazaubl HeoOGXOAUMbBIE W JOCTATOYHbBIE YCIOBHUsI, 00eCmednBa-
rorue cymectsobanne dbyakmun Hepammmnsl f(2) Takoit, aro f»~V(e,) = F“~Y(e,) npu Beex
3HadeHuax n = 1,2, .. ..
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C. K. Bogonbszos. IIpocrpancrsa CobosieBa u Teopus OTOOpakeHMIit

[Tpocrparcreo Cobosesa L;(D), p € [1,00), Ha obmactu D C R™, n > 2, cocTONT W3 JOKATh-

HO CyMMHEpPYeMbIX Ha D pyHKOuil, IMEomuX Iepsble 0000IIeHHbIe IIPOU3BOIHBIE, CYMMUPYEMbIe
1

B crenienu p. [lomynopma dbynkuuu v € L (D) pasna nHopme B L,(D) ee 06001menHOTO Tha/IUeH-
ta Vu. Ecin o: D — D' — romeomopdusm aByx obaacreit D, D' C R", BO3HUKAET €CTeCTBEHHbBI
BOTIPOC: MU KAKUX YCJOBHUSIX OMEPATOP KOMIO3UITHH (O™ : L}J(D’) — Lé(D), 1 <qg<p< oo
rie u = ¢*(v) = v o g, Gyaer orpanndeHHbIM. MBI TTOayYHM Gosiee OBIIYIO 3a7ady, €CIH BMe-
cro npocrpancrsa L (D') Gyaem pacemarpusars Becosoe mpocrpanctso CoGoresa L) (D', w). Mai
IPHBEIEM pEIIeHHe 3a0a91 B 0000IIEHHOM MOCTAHOBKE, U IIOKAXKeM, UTO MPH HEKOTOPBIX II0KA3a-
TEJIAX CYMMHPYEMOCTU ¢ M P LOJYYEHHBIE KJIACCHI 0TOOparKeHuii COBIAJAIOT ¢ OTOOPAZKEHUSIMH,
n3y4aeMbiMu B 0ojiee paHHUX paboTax.

B pamMkax 0606IIEHHOI TEOPUH Oy YeHbI Pe3YJIbTATH, KOTOPHIE ABIAIOTCA HOBBIMU JIAYKe I
KJIACCHYECKOil Teopuu KBasUKOH(MOPMHLIX oToOpazkennii. Hanpumep, HopMa oeparopa KOMIIO3H-

D n
win @*: Ly (D') — LL(D) pasna K", rae K = esssup D))

——————— — K03 unuenT KBa3zuKoH-
zep | det Dp(z)|

dbopmHOCTH.
Byner mokazano TakxkKe IpuMeHEeHHE HOBOH IMKAaJIbI OTOOpakeHui K 3aJadaM HeJIuHeHHOH Teo-
puu yupyrocru.

. H. TayroBa. MeTpuku n KBa3mMeTPUKHU, IIOPOKIAEeHHbIE (DYHKINEN Tapbl TOYEK

Mpr n3yvaeM pyHKIUIO Tapbl TOUYEK

[z — 9
Vg = >+ 4de(z)da(y)

rje dg(x) — paccrosiHue or TOYKM OBJACTH JIO IPAHUILL ITON 00jacTu, B 110400/acTsax R™. Mabl
JIOKA3bIBAEM, 4TO Jijis J1000i 1ogobmactu R™ ara hyHKIUS 9B/IgeTCA KBA3UMETPUKOIT ¢ KOHCTAHTOMN
Menbimeii wian pasnoit v/5/2. Bouee Toro, aas n > 0 ata dbynkmus ssagercs merpukoit B R\ {0}
Mpr Takzke paccmarpuBaeM o6obmenus byHKIuu pg(r,y), 3aBucdmue oT mapaMerpa « > 0, u
MOKAa3bIBaeM, UTO B HEKOTOPBIX OOJACTAX ITH OOOOIIEHNS SBISIOTCS METPUKAMHU TOT/Ia ¥ TOJIBKO

palr,y) =

TOI/1A, KOoTjia o < 12.

E. C. dy6mos. Meps Kiapka u onepaTopbl KOMOO3UITAN AJIT HECKOJIBKIX MIE€PEMEHHBIX

[Iycts B, obo3navaer epunudnbiit map u3z C”, n > 1. g KaxKma0it HEIOCTOAHHONR TOJIOMOPd-
Holi dbyHKIMU ¢: B, — By n yucia « € JB; KaHOHWYeCKH ompejesiercs Mepa Kinapka o,[p],
3aJlaHHas Ha eJMHUYHOI cdepe 0B,. MHOro4Ync/IeHHbIe TPUIOKEHH TAKUX MeP XOPOIIO U3BECTHbI
B OHOMEpPHOM cjaydae. B gokmaze obcyxnatorcs cBoiicrBa mep Kiapka npu n > 2. B kagectBe
NPUJIOYKEHUS JJIsi CTAHIaPTHOTO TpocTpancTBa Xapan H 2(Bn) BBIUNCAAETCA CyIeCTBEHHAs HOPMa
oneparopa komuosunuu C,: H?(B;) — H?*(B,) B TepmuHax cemeiicTBa 0,[¢], a € IBy. doknaz
OCHOBAH Ha COBMECTHBIX paborax ¢ A.B. AllekcaHIpOBbIM.

A.B. Ibgdenko. O coBepIleHCTBE CUCTEM KOMILIEKCHBIX MeEpP

Jlok1a1 6yaeT NoCBATIEH JI0KA3aTEJIHLCTBY COBEPITEHCTBA HEKOTOPHIX CUCTEM KJIACCHIECKUX Mep
METOJIOM, TIO3BOJIAIONIMM HapaMeTpaM Mep ObITh KOMILIEKCHBIMU.
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C. . KaampikoB. O6 OTKPBIBAIOIINX OTOOPAXKEHUAX U CBA3AHHBIX C HUMH BOIIPOCAX

B noknaje OyayT paccMaTpuBaThCs IMpAMble I OOpaTHBIE 3314491, CBI3aHHbIE C HAXOXKIEHIEeM
palnuoHaabHbIX (PYHKIHIT, OOpaTHbIE K KOTOPHIM OCYIIECTBJIAIT TaK HA3bIBAEMble OJHOJIUCTHBIE
OTKpPBIBAIOIIHE 0TOOpAKEHUsI TOIOJHEHN] 3aaHHbIX Ha00poB 2KOpIaHOBBIX AYT /10 KOMILTEKCHOM
ILJTOCKOCTH.

Jloknam ocHOBaH Ha coBMecTHBIX paborax ¢ B.JIsicoBeiM, B. Nagy u O. Séte.

M. A. Komapos. O6 ounenkax tuna Heromana g L,[—1, 1]-HopM Hannpocreimux apo-
Oeii ¢ moJsrFOCaMu HA €IMHUYHON OKPY2KHOCTH

Hawunpocreiimmmvu gpobsivu (H/T) npuasaTo HasbiBaTh JorapudmMutdeckne npon3BoaHbe aared-
pamdeckux mojanHoMoB. B nokiane paccmarpuBatorca HJI ¢ mogocaMu z, JIeyKaliuMy HA €IHHU -
HOi OKPYZ?KHOCTH, TO €CTh PAIMOHAIbHBIC (DYHKIMA BUAA §n(2) = (2 — 2z1) ' + -+ + (2 — 2,) 7,
o1] = -+ = |z = 1.

Kaxk wusBecrHo, Besuauna ¢,(z) (¢ TOYHOCTBIO JIO MOCTOSIHHOIO MHOXKHUTEJISI U OIEPAIUN KOM-
IUIEKCHOTO COTPSIZKEHN S ) IOKA3BIBALT HAIPSAZKEHHOCTh 3JTEKTPOCTATHIECKOTO MOJIs, TOPOZKAAEMOTO
1 TOYEYHBIMU eJIMHUIHBIMA 3apsIaMu, MTOMEIeHHBIMI B ToYKaxX zg. . K. Yym (1971) Beickazan
PE/IIOIOKEHHEe, 9TO CPeJIHss HAMPSAyKeHHOCTh TAKOTO MOJIsSI B OTKPBITOM €IUHHUYHOM Kpyre D,
pasrasd [|gn|| = [/, |9n(2)| dzdy, ormenena or myns HekoTOpOIl HOCTOAHHOI ¢ > 0, He 3aBHCSIIE]
oT n (1 TeM caMbIM, JApOBU g, HEIIOTHBI B pocTpancTBe A(D) anasurudeckux B Kpyre D byHK-
it f, mig koropwix || f|| < 00). B 1972 roxy /1. Heloman mokazas cupaBeyItBOCTb 3TOH TUIIOTE3bI,
YCTAHOBUB OIEHKY ||gy,| > 7/18.

s caygas orpeska 6au3Kast 3aa4a 6buia moctasiera C. P. Hacsiposbim (2014): mioTHbL JTi
Japobu g, B (KOMILUIEKCHOM) mpocTpancTBe Lo[—1,1]. OTpunarenbHoe pelieHue 3TOH 337124 10-
JIy4eHo aBTOpoM B pabore 2019 rosa, rie mokaszaHa ONEHKA ||gn||L, = f_ll |gn(z)]?dx > 1/64. B
JToKTa/1e OyaeT MOKa3aHo, 9TO HA CAMOM J1eJie HOPMBI || g, || £, HeOrpaHuTIeHHO BO3PACTAIOT ¢ POCTOM
n. Bojiee Toro, GyeT npebaB/ien TOUHbI 0 N HOPAI0K POCTa HOPM ||gy |z, ¢ mobbiv p > 1. Tex-
HUKA, Pa3BUTas MPHU JOKA3ATETLCTBE ONEHOK, MPUMeHsieTcss n K HegaBHeil 3aade [1. A. Bopoanna
o nornocru H/I g, B BecoBbix mpocrpancTBax Lo Ha oTpeske ¢ Becom (1 — x2)%,

M. 4. Ma3zanoB. O eMKOCTSIX, CON3MEPUMBIX C TAPMOHUYE€CKIMHU

llycte L — omnOpommbIil smmunTudeckuilt nuddepeHuantpHbil omepaTop BTOPOTO MOPSTKA
B RY, N > 3, ¢ HOCTOAHHBIME KOMILTEKCHBIME KodhdumuenTaMu. B TepMuHax eMKocTeit 7y;, oIu-
CBIBAIOTCS yCTPAHUMbIe 0cobennocTu L°°-orpanmdenubix perienuii ypasuenuit Lf = 0, npuduem
€MKOCTH YA COBIIQJAIOT ¢ KJIACCUICCKUMU TapPMOHUYECKUMHU eMKOCTSAMU TEOPUHU TOTEHITUAIA.

BosHuKaeT ecTecTBeHHBIH BOMPOC COM3MEPUMOCTH eMKOCTel 7y, 1 YA (¢ MOJTOKUTETbHBIM MHO-
JKHUTEJIeM, 3aBHCAIIEM OT L), B KAKOH-TO CTEleHN aHAJOTHIHBIH COM3MEPUMOCTH aHAJIATHIECKHX
eMKocTelt v u y,. [yid K7acca peryasapHBIX KOMIAKTOB, BKIIOYAIONIET0 KAHTOPOBBI MHOXKECTBA,
Ha HEro JIaercsd HOJIOKUTEeIbHbIH orBer 1pu Becex L u coorBercrByiomux N. B jgokasaresiberse
UCHOJIb3YIOTCSA HEKOTOpbIe ujen X. Tosch.

A. 1. Meanapix. MeToabl KOMIJIEKCHOTO aHAJIN3a B TEOPUU y3JI0B

B noknasie 06cyKaa0Tca pa3andaHble METO/Ibl BHIUHUCIEHHsT 00bEMOB Y3JI0B U 3alleIJIeHuil, MO-
JeIUpPYeMBIX B IPOCTPAHCTBAX MOCTOAHHON KPUBU3HBI. B caydadx, KOTia MOJIeTupOBaHUe BedeTCs
B TUIIEPOOJIMIECKOM HIH CHEePUIECKOM MPOCTPAHCTBAX, 00bEM BBIPAXKAETCs B BHIE KOMILIEKCHOTO
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UHTerpaJia OT SBHO BBITMCAHHOW aHAINTHYeCKOH DYHKIMHU. B €BKJIMI0BOM NIPOCTPAHCTBE, /IS BbI-
qUC/IeHus 00bEMOB B KauecTBe eJMHUIbl MaciiTaba bepercs JJIMHA MOJIeJIMPYEeMOoro y3J/a. Boruuc-
JIGHHBIH TaKuM 006pa30oM 00beM BCerjia gBJjIgercd KOPHEM ajredpandecKoro ypaBHEHHUS C IEJTbIMU
ko3 dunmenTamu.

. A. Menubix. CnekTpajbHbIe MHBAPUAHTHI IMUPKYJIIHTHBIX T'padoB

B nocsieinee BpeMsi BO3HUK 3aMETHbBI HHTEPEC K UCC/IEJI0BAHUIO PA3JIMYHBIX JUCKPETHBIX 00b-
€KTOB, 06J1ag1a10m1/1x CBOﬁCTBaMH, CXO02KUMH C PUMaHOBBIMH ITOBEPXHOCTAMU. B TaKOM Ka4deCTBe
MOKHO pacCMaTpUBATh KOHEYHbIE CBsA3HBIE rpadbl. g HUX mocTpoeHa Teopus, MoJo0Has Kac-
CHYeCKOil Teopueil pUMaHOBBIX IOBepxXHOCTe#. B yacTHOCTH, OBLI BBEeIeH IUCKPETHBIA aHAIOI MHO-
roopasus fkobu mwiam skodbmaHa s rpadoB. ITO MPUBOJUT K 3ajade HAXOXKICHUS CTPYKTYPHI
KOHEYHO! abe/ieBOil I'Pyllibl, HOPOXKJIEHHOH 1moTOKamMu Ha rpade, ¢ cucreMoit COOTHOIIEHUH, Co-
OTBETCTBYIOIIUX MEPBOMY M BTOpoMy 3akony Kupxroda. B pamkax joksaia paccMarpuBaeTcs
BOIIPOC O CTPYKType TPYIIbI sKoOMana rpada /i ceMeiicTBa MUPKYJISHTHBIX IpadoB U UX ecre-
CTBEHHBIX 00OOIIEeHMIA.

. X. Mycun. Teopembr tnna lIsnm—Buaepa—lllBapma s yJabTpapacipe/iesieHuil.
IIpumenennus

ByayT paccmarpuBaThes npocTpancTBa yabTpauddepeHmpyeMbrx (DyHKIINH B BBITTYKJIBIX 00-
JIACTAX W HA HEOTDAHMYEHHBIX 3aMKHYTHIX BBIIYKJ/IBIX MHOXKECTBAX C HEIYCTON BHYTPEHHOCTBHIO
MHOTOMEPHOTO BEIeCTBEHHOT'0 MpOocTpaHcTBa. ad HUX OyIeT JaHO ONUCAHHWE CUJIBHOTO COMps-
2KEHHOIo B TepmuHax npeodpasosanus Dypbe—Jlamiaca yukimonanos. Byuyr nupusejieHbl 1pu-
Mepbl UX MPUMEHEHHSA B TEOPHUH ONEPaTOpOB. P pe3y/abTaToB HPUMBIKAET K HCCJICIOBAHUSIM
B. C. Baagumuposa u Poesepa (J. W. De Roever), nocsimensbiM npoctpancTam byHKIHH, 10~
JIOMOP(HBIX B TPyOUATHIX 00/1aCTSIX.

I1. B. IlapamonoB. Kpurepuu paBHOMEPHOII npubIn>KaeMOCTH PAIMOHAJIbHBIMI (PYHK-
MUAMHI U CTapbie 3aaa4u

B noknane miranupyercss chopMyaupoBaTh W OOCYJAUTH OCHOBHBIE KPUTEPUH pPaBHOMEP-
HO# mpubIMKaeMOCTH (DYHKIUNA PAIMOHAJBHBIMUA (PYHKIUAMEA KOMILIEKCHOIO IIepeMEHHOTO
(A.T. Burymgwun, M. C. Measrukos, 1. B.[lapaMoHOB), CBsi3aHHBIE ¢ HUMH DE3YJIBTATH O MeT-
pudeckoM omucanun anamutudeckoit emxoctu (K. Tosca), a TakyKe HATIOMHUTH W OGCYIUTH Psijl
UHTEpPECHBIX 3a1a4 B 3TOM TeMaTHUKe, OCTaBIINUXCAd HEPpEIICHHbIMUA.

P. B. PomanoB. O Hyngx m moJriocax ja3era-(pyHKIuu XeJICcoHa

HccnenoBanel 0COGEHHOCTH aHATMTHYECKOTO IMPOJOJIKeHUs a3eTa-pyHKIun Xeacona (,(s) =
> x(n)n™*%, orBedalomei BHoOHE MYyJIbTHINIMKATUBHON GyHkinu Y. OCHOBHON pe3yJsbrar coCTo-
UT B TOM, 4TO Ha MHOXKECTBa HyJeil W mosocoB (PyHKIHN (, B KPUTHYECKOH mojoce HeT HUKa-
KX HETPUBUAJBHBIX OFpaHudennii. J[aHo jBa pa3anvdHbIX J0KAa3aTe1bCTBA 3TOTO (pakta. OmaHO U3
IpeJIOYKeHHBIX TOKA3aTeThCTB KOHCTPYKTUBHO — YKa3aHO BHOE IMMOCTPOEHHE MCKOMOTO XapaKTe-
pa X. Bce panee uzpecTHble yTBepxKIeHusd 00 0COOEHHOCTAX () JOKa3BIBAJIUCH BEPOATHOCTHBIMU
MEeTOTAMHU.

Joka ocHOBaH Ha pesy/brarax, noJaydeHHbx coBMecTHO ¢ 1. Boukosbiv (Cankr-Iletepbypr).
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A. C. CagynnaeB. BemiecTBeHHO-aHAIUTHYECKOE MPOJIOJIKEHNE BAOJb (PUKCUPOBAHHO-
rO HampaBJIEHUS

B nokiane gaercs 0630p pe3ysbTaTOB MO AHAJUTHYCCKUM HPOJOIKeHUsIM (DYHKIUNH MHOTHX
IePEMEHHBIX ABIAIONMXC R-aHATUTHICCKUME (BeleCTBeHHO-AHAIUTHYECKUMHE) BJIOJIb (DUKCHPO-
BaHHOI'O HallpaBjieHusd. B Hem OyyT paccMoTpenbl HanboJiee BECOMbIE Pe3yJIbTaThl, IOy YeHHbIE B
nmocjgaeanue roabl B 9TOM HallpaBJI€HUU IIOJBCKHUMU U y36eKCKI/IMI/I MaT€MaTHUKaMH. HO XapaKkTepy,
[PUBEJEHHbBIE PE3YJIBTAThI UMEEIOT HEIIOCPEICTBEHHOE OTHOIIEHNE K M3BECTHOI Teopeme Xaprorca
00 aHAJUTUYIHOCTH CEMApPATHO-aHATUTUICCKUX (DYHKIUNA B MHOTOMEPHOM KOMILTIEKCHOM aHAJIH3E.
OHAKO METOMBI HCCJIEIOBAHUS YKA3AHHBIX 3349 CYIIECTBEHHO OTJIUYAIOTCS JPYT OT JIpyra, XO-
Td OCHOBHBIM METOJAOM HCCJICIOBAHMA R—aHaﬂI/ITI/I‘{GCKI/IX (byHKHI/HU/I B Halllux pa60TaX ABJIACTCA
6OFaTbIe CBOICTBa AHAJUTHUYECKUX beHKHHfI MHOTHUX IE€PEMEHHBIX W TEeOpHuA IIJIIOPUIIOTCHIMAJIA,
ocHoBaHHas Ha oneparopax Momxka-Ammepa (ddu)™.

Hoknan ochoBan Ha paborax: 1) A. Sadullaev, Real analyticity of a C*°- germ at a origin,
Annales Polonici Mathematici, 2022, v. 128, 87-97; 2) A. Atamuratov, Dj. Tishabaev, T. Tuychiev,
An analogue of the Hartogs lemma for R-analytic functions, J. Sib. Fed. Univ.-Math. Phys., 2022,
v. 15, no. 2, 196-200; 3) S. Imomkulov, Continuation of R-analytic functions along parallel lines,
JTWMS, to appear.

A.T. Ceprees. CimHOpHaga reoMeTpuda n ypaBHeHus 3aiibepra—Burrena

Ypasuenus 3aitbepra-Burrena, naiijiennbie B KOHIE IIPOILIONO BEKa, OCTAIOTCS OJIHAM U3 TJIAB-
HBIX OTKPBITHI B IIaJKoil Tonojorun u jguddepennuaabioil reomerpun 4-MEePHBIX PUMaHOBBIX
MHOroobpasmii. Takzxke, kKak ypapHenus fura—Muica, onn gBASIOTCS TPEIEILHBIM ¢jlydaeM 00-
Jlee obmieit cymepcumMerpudHoit Teopun fura-Munnca. B otnmdme oT M3BECTHBIX B T€OMETPUN
SU(2)-ypasuenuii flura-Muica, stu ypaBHenusi abesieBbl, OJHAKO OHU He HHBAPHAHTHI OTHOCH-
TeJIbHO U3MEHEeHUsT MaciTaba.

[ToaTomy Jitst TOrO, 9TOOBI U3BJIEYD IOJIE3HYI0 NH(MOPMAIIMIOY U3 ITUX yPABHEHUN, TPUXOIUT-
Cs1 BBOJIUTH B HUX MAacCIITaOHBIN TapaMerp A U 3aTeM MePeXOIUTh K TPeery A — 00. DTOT mpeiet
Ha3bIBaeTCd anabaTHIecKIM U €70 HCCIeJOBAHNI0 HA KOMIAKTHBIX KOMILIEKCHBIX K3JIEPOBBIX IMO-
BEPXHOCTAX 1 4-MEPHBIX CUMILIEKTHIECKAX MHOTOOOPA3UAX TMOCBAIIEH HAMI JTOKIAI.

B. H. Xa6ubynaaunn. Teopemsbl Tuna JInyBuiijisg ¢ OrpaHUYEHNAMHY BHE NCKJIIOYNTEIbHBIX
MHO>KECTB

[Io kyaccuyeckoit Teopeme JInyBu/LIg BeAKas Ieiasd Wn cyorapMoHudecKas (DYHKIUA, Orpa-
HUYeHHasT CBepXYy Ha BCeH KOMILIEKCHOH ILJIOCKOCTH, MOCTOsHHA. Takoii ke BBIBOJ BO3MOXKEH U B
IPEIIOJIOKEHAN OTPAHNIEHHOCTH CBEPXY TaKUX (DYHKIMH BHE HEKOTOPOIO JTOCTATOYHO MAJIOTO HC-
KJIIOYUTE/IbHOTO MHOZKECTBA IIPU JOMOJTHUTEIHbHOM OTPAHUYEeHUH Ha CKOPOCThb pocta pyuknuu. [Tpu
9TOM B3aUMOCBA3b MEXKY MaJIOCTbIO UCKJIIOIUTE/IbHOTO MHOZKECTBa 1 CKOPOCTBIO POCTa beHKL[I/H/I
JIOJIZKHA, OBITH B3aUMHO 0OpaTHOii. Ko/mdyecTBeHHbIE aCIIeKThI IOCJIEIHEr0 U OYAyT 00CyKIaThCH,
BKJIIOUAsl ¥ MHOT'OMEpHBIE CJIy4Yayd Ha IPOCTPAHCTBE HJIM IIape.

A. K. Iux. Hecrangaptubie nuaTepnoagainuu B C"

B ayiredpandeckoii MHTEPHIOJAAIUNOHHON TEOPUHU Y3/l UHTEPIOJIAINI {z(j )} TPaKTYIOTCs B BUJIE
MHOZKecTBa pertenuii cucrem P(z) = 0 anrebpamdeckux ypapHeHHH. B cTaHIapTHON MOCTAHOBKE
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3a/1a9a COCTOUT B HOCTPOCHUH aHAJIUTHICCKON GyHKImA f(2) M0 TaHHBIM IeficTBUSIM

aj = Lj[f]].0

HETEPOBCKUX ollepaTopoB Lj; Hjaeasa, HOPOXKIEHHOTO cucTeMoil moiaunomos P. B ciaydae n = 1
HOJIyHYaeTcs 33/ila4a DPMHUTA O BOCCTAHOBJIEHUH IIOJMHOMA [ 110 3HAYEHUSAM IOJAXO/AANINX [IPOU3-
BOJIHBIX [ B WHTEPIOJATMOHHBIX y3/1aX.

Henasuo D. Alpay u A. Yger npeioKuin «HeCTaHIAPTHYO» TTOCTAHOBKY ajiredpanvieckoil nH-
TePIONAIIOHHON 3aMaun. OHA COCTOWT B JABONCTBEHHOM IOIXOJe MOCTPOeHUusd [ O 3aJaHHBIM
3HadeHusM {cj;, €} CO CBOHCTBOM

> elalfll.o = c
75l

OCHOBHO#l pe3y/bTar COCTOMT B HOCTPOEHHH f Ha OCHOBE JIBOHCTBeHHOCTH ['poTeHamKa st Jio-
KAJbHBIX BBHIYETOB, ACCOMMUPOBAHHBIX C PETYJISPHON MOCIEI0BATEIFHOCTHIO MOMUHOMOB. C 3TOM
meibio 0bobmaercs m3BectHas Teopema O.Tenndonga n A. XOBaHCKOTO O BBIUYNCJIEHUH CYMM JIO-
KaJbHBIX BBIUETOB Uepe3 HHTETPAJIbI 10 TopaM. [l 9T0ro nemob3yoTes KOOOPIIM3Mbl, CBI3aHHbIE
C aHAJUTHIECKMMHE MOJIu3apamMu Beis.
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9 MaremaTtndeckas JOTHKa 1 TeopeTndeckas MHAOOPMATHAKA,

H. A. BaxxenoB. On spectrally universal classes of structures

For a countable algebraic structure S, the degree spectrum of S is the set of Turing degrees
of all isomorphic copies of S. A class of structures K is spectrally universal if for every countable
structure S, there exists a structure M from K such that the degree spectra of M and S are the
same. The talk discusses recent results on spectral universality for some familiar algebraic classes:
modal algebras, contact Boolean algebras, Heyting algebras with distinguished atoms and coatoms.

The work is supported by the Mathematical Center in Akademgorodok under the agreement
No. 075-15-2022-281 with the Ministry of Science and Higher Education of the Russian Federation.

.. Bareipmmua. CyeTHaa cTporasg obpaTHasdg MaTeMaTuka

Crporas obpaTHasg MaTeMaTHKa — 9TO IpeaaoxKeHHass X. PpraMaHoM IporpaMma HCCIeI0Ba-
HU#, TIETbI0 KOTOPOil SIBJIeTCA M3y4YeHnue JIOTHIECKOU CHIBI MaTeMaTHIECKUX TEOPeM ¢ TOMOTITHIO
CTpOro MaTeMaTH1eCKHIX aKCHOM N 663 HCIIOJIb30BaHUA KOAUDOBAHUA. B Ka4deCTBe 6&30BOI71 TeoOpun
JII caeTHOil cTporoit obparHoit Maremarnkn PpujaManoM ObLIa MPeJIOKeHa d/IeMeHTapHas Teo-
pus dyuknuit ETF. B noknane npeamnostaraercs obcyurh nojacucrembl ETEF un ux sKkBuBaJieHTHBIE
akcHoMaTH3aluu. KpaTKas aHHOTAIUs JTOKJIAIa.

B. ®.JI. BayBenc. Fast dynamic matching in bipartite lossless expanders

We consider bipartite graphs, and refer to the 2 parts as left and right nodes. Hall’s theorem
states that if every set S of left nodes has at least #S neighbors, then the graph has a matching
that saturates all the left nodes. We say that a graph has e-expansion up to K elements, then
if every left set S of size at most K has at least e#S neighbors. Thus Hall’s theorem implies
that if a graph has l-expansion up to K, then every left set of size K has a saturating matching.
We consider a dynamic variant of this problem and present a strategy that can be solved in time
O(D polylog N) in graphs with N left nodes and left degree at most D. However, the algorithm
only works in graphs with (2D/3)-expansion. Such graphs can be computed using with known
constructions.

Application 1: 1-bit probes. Such probes are datastructures to store a set S and in which a
membership query is answered probabilistically by reading only a single bit from the memory. Our
construction reduces the size of the smallest such probes. Moreover, our probes are dynamic: one
can add and remove elements in 5.

Application 2: connector graphs. Such graphs model the connection problem on old telephone
networks in which input and output nodes need to be connected using node disjoint paths. Our
algorithm gives an almost double exponential speed up of the path finding algorithm in constant
depth connectors, and this solves an open question by Feldman, Friedman and Pippenger from
1988.

M. B. Boakos. Synchronizing quantum automata

In the literature, there exists many definitions of quantum automata (QA). Their common
feature is that the role of a state set is played by a finite-dimensional Hilbert space H while the
role of a finite input alphabet is played by a bunch ¥ of linear transformations of H. QA are mostly
studied from the viewpoint of language recognition.
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In the talk, I treat QA as protocols rather than recognizers and suggest the notion of
synchronizing QA. The model of QA T consider is similar to the well-known measure-once model
by Moore and Crutchfield with the only difference that the measurement is partial and the
computation continues after the measurement. Such an automaton is said to be synchronizing
if there is a word w over X such that the result of the consecutive application of transformations
forming w does not depend on the outcome of the measurement step.

I will present a few examples and discuss open questions.

C. C.Tonuaposn. Jlormueckuit moaxon k mpobjemam ymnpasjeHuda u 1 B pamkax ce-
MaHTHUYIE€CKOT0 MOJEJINPOBAHUS

B nmokname OyayT W3MOXKEHBI UIeW W Pe3yabTarsl  npeiioxkenHoro FHO. JI. Epmossiv,
C. C.Tonuaposbim u . . CBUpHIEHKO JIOTHYECKOTO HOX0/a B PAMKAX CEMAHTHIECKOTO MOJIE U~
POBaHMUsI JIJTsl IOCTPOEHUST MAaTEMATHIECKUX MeTOI0B noBeputesbaoro NI u mocTpoenust ynpasie-
HUSI CJIOKHBIMU OOBEKTAMU HA OCHOBE TEOPETUKO-MOJIEIbHBIX KOHCTPYKIIHH TTOCTPOSHUS HACTIE]I-
CTBEHHO KOHEYHBIX CIIUCOUYHBIX PACIIUPEHHUIT abCTPAKTHBIX MOJEIell W JIOTHIEeCKOTO S3bIKa IS
OTIpeJIe/IeHUsT BBIYUCIUMOCTH HAJT aOCTPAKTHBIMH MOJeNaAMU. VICXomuble ujaeun st JTAaHHOTO TI0JI-
X0/1a 6a3UpPyIOTCs KaK HA TEOPHUH BBIUUCIUMOCTH W TEOPUHU MOjeeil, TaK ¥ Ha Pa3BUTUU Hjeil
TEOPUHN JOMYyCTUMBIX MHOXKeCTB. VccaenoBanusi MOCBAIIEHB aJTOPUTMUYECKIM CBOWCTBAM S3bI-
Ka U €ro CeMAaHTUKH, BKJIIOYAsi TPOOIeMbl TOJMHOMHUAJBHOCTH CTPOSIIUXCS aJTOPUTMOB KaK HAT
SI3BIKOBBIMH KOHCTPYKITUSIME, TaK M HAJ[ MOJIEISIMH, & TAKyKe TeOPETUKO-MOIEIbHBIM CBORCTBAM U
CBSI3AM PA3JIMYHBIX KOHCTPYKINA. BasKHBIM 9JI6MEHTOM JAHHLIX HCCACTOBAHUMA SBISIOTCI U Me-
TOJIBI PeATH3ANUY B MPAKTHUECKUX PeaTH3aIUIX U BOZHUKAIONUX MPU ITOM HOBBIX ITpobIeMax u
3a/1a49ax.

C. M. ynakoB. On properties of subsets algebras

Any operation over any domain can be generalized on arbitrary subsets of the domain. So for
any universe we can consider algebras of subsets with the same operations. It can be algebra of
all subsets or some subsets, for example, finite subsets. We investigate subsets algebras for various
original universes. We have established results on elementary equivalence, algorithmic decidability,
definability, and other properties.

We pay special attention to semigroups. The free semigroup is the algebra of all words
with concatenation. So the subsets algebras is the corresponding algebras of languages. Another
examples are subsets of natural numbers or unity-coefficient polynomials over any idempotent
semiring with unity.

Another universes we consider are unars with an injective function. Then the subsets algebras
are of the same kind. We have established structure of its theory.

A. A.3anpgraes. Interpretations of Buchi arithmetics in themselves

Buchi arithmetics BA,,, n > 2, are extensions of Presburger arithmetic with an unary functional
symbol V,,(z) denoting the largest power of n that divides x. These theories were introduced by
J.Buchi in order to describe the recognizability of sets of natural numbers by finite automata
through definability in some arithmetical language. As shown by V. Bruyere, the definability of a
set of natural numbers in BA,, is equivalent to its recognizability by a finite automaton receiving
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m-tuples of natural numbers in the form of m-tuples of their last, then penultimate, etc. digits of
their n-ary expansion.

A. Visser has asked the following question: given an weak arithmetical theory T" without ability
to encode syntax but with full induction, does it hold that each interpretation (one-dimensional or
multi-dimensional) of T" into itself is isomorphic to the trivial one, and, if it is, is the isomorphism
always expressible by a formula of 77 This question was previously answered positively for
Presburger arithmetic PrA in the author’s joint work with F. Pakhomov.

We show that each interpretation of BA,, itself in its own standard model N and show that
each such interpretation is isomorphic to the trivial one. Furthermore, we obtain this result already
for the interpretations of Presburger Arithmetic in BA,,. The proof is based on the contradiction
between a condition on automatic torsion-free abelian groups given by Braun and Strungmann
and the description of the order types of non-standard models of Buchi arithmetics. This gives a
partial positive answer to the question of Visser.

M. B. 3yokoB. Well-orders realized by CE equivalence relations

A structure A is realized by an equivalence relation F if there exists a structure B such that B/E
is isomorphic to A. We will describe sets of ordinals that can be realized by one fixed computably
enumerable equivalence relation, provided that this equivalence relation can realize an ordinal less
than w*.

(Joint work with N. A. Bazhenov.)

B.TI'.Kanoseii. O cymecTBEeHHOCTH mapaMeTpOB B CXeMe aKCHMOM CBEPTKHU B apudme-
THUKE BTOPOTO MOPSIKA

[TocTpoena mojieb apudMeTHKN BTOPOTO MOPSIKa, B KOTOPOI aKCHOMa CBEPTKHU BepHa B Oec-
napaMeTpuYecKOM BapHaHTe HO He BEPHA B MOJJHOM BapHaHTe C IMapaMeTPaMH.

K. A. KoBaneB. Analogues of Shepherdson’s Theorem for the arithmetical language
with exponentiation

We investigate the following expansions of IOpen (Robinson arithmetic 3 with quantifier-free
induction):

e IOpen(exp): Q with axioms exp(0) = 1 and exp(Sz) = exp(z) + exp(x) and quantifier-free
induction in the expanded language;

e IOpen(2¥): Q with axioms 2° = 1 and 2(Sy) = (2¥) - x and quantifier-free induction in the
expanded language.

In 1964 Shepherdson proved the following theorem characterizing models of IOpen: For every
discretely ordered ring M, the nonnegative part M is a model of IOpen iff M is an integer part
of the real closure R(M) of the fraction field of M (i.e. for every r € R(M) exists m € M such
that m <r <m+1).

Our purpose is to generalize this theorem to the expanded theories [Open(exp) and IOpen(zY).
We obtain some partial results for these theories and a full analogue of the Shepherdson’s theorem
for the theory IOpen + T,,, where the latter is some finite set of the natural properties of
exponentiation.
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M. B. KopoBuna. Automated reasoning with continuous data

In this talk we report on ongoing research on solving non-linear constraints over the reals
occurring in a wide range of applications, starting with program verification, ranging over
verification of real-world designs all the way to automation of formally verified proofs of
mathematical statements.

In our framework methods from Computable Analysis and Automated Reasoning are combined
to meet efficiency and expressiveness. This approach is applicable to a large number of constraints
involving computable non-linear functions, piecewise polynomial splines, transcendental functions
and solutions of polynomial differential equations.

We give an introduction to the ksmt calculus for checking satisfiability of non-linear constraints
in a CDCL style way inspired by advances in SAT solving. Along proof search ksmt resolves two
types of conflicts: linear and non-linear. Linear conflicts are delegated to a decision procedure for
linear real arithmetic and non-linear conflicts are resolved by local linearisations separating the
solution set and the current conflict. We show that the ksmt calculus is a d-complete decision
procedure for bounded problems.

. A. Muxaiinuu. ITornaomuasbubie OPMYJINPOBKHA KAaK Oapbep AJd JA0KA3aTeJIbCTB
CJIOXKHOCTH

Teopust CJI0KHOCTH HBITAETCS OTBETUTH HA BOMPOCH O MUHUMAJIHLHOM KOJUYECTBE PECYPCOB
HeO6XO}lI/IMbIX Ha pelieHue aJII‘OpHTMquCKOﬁ 3a/Ja41. B KJIACCUIE€CKOM BapUaHTE OTBET Ha TAKOM
BOIIPOC TPEJCTAB/IACTCS B BHUJE OTHECEHWE 33/1a9M K KAKOMY-TO CJIO2KHOCTHOMY KJIACCY, HAIIPH-
Mep K Kjaccy P — 3ajagam permaeMbiM 3a MOJMHOMHAIBHOE Bpemsi. [Ipu 5ToM perraercs 3aj1ada
3a n? wm 3a n'% yke HepaxkHO. B mocienmme roapl aKTHBHO Pa3sBUBACTCA IPYTOIl IMOIAXOM H3-
BECTHBIH KaK TEOPHUsT BLICOKOTOYHBIX ONEHOK, TJIe CJI0KHOCTD PEIIeHHE 33184 MbITAIOTCS H3MEPUTD
HA00OPOT MAKCHMAIBHO TOYHO. [IOCKOMBKY y HAac MOKA HET MPUMEpPOB 0Oe3yCTOBHBIX OINEHOK Ha
CJIOZKHOCTD 3a/da4, 9Ta Teopud olepepyerT HU2KHUMUA OICHKaMH B IIPDEAINOJIOZKEHNN Pa3JIMYHbIX I'H-
IIoTes. B 9TOM JOKJIaJe€ MBI HOI'OBOPUM O TOM KaK TaKHE€ OIIEHKH JOKa3bIBAOTCA B IPEAITOJIOZKEHNU
Strong exponential time hypothesis u mouemy mrsd KakKux-To 3a7a4 TaKHe HUYKHUE OIEHKH OYIYT
UMETh HEeBEPOATHO CHJIBHBIE HMOCTEJACTBHUS I APYrux obsacteit Teopuu ciaoxkuoctu. oxiram Oy-
JIET COCTOATH U3 0030PHON YacTH M KPATKOIO Pa3roBopa o Halmeil mocseqaneil cratbe “Polynomial
formulations as a barrier for reduction-based hardness proofs”.

A. A.Ononpuenko. On topological models of intuitionistic epistemic logic

The intuitionistic logic H4 with the modality of knowledge is in some way dual to the classical
modal logic S4. T will talk about two types of topological models of the logic H4: models with a
dense distinguished subset, as well as bitopological models.

B. H. OpexoBckmii. O j0oru4ecknx M TOMOJOTMYECKUX KJIACCUPUKANNAX PETYIIPHBIX
oMera-s3bIKOB

B pabore paccMaTpuBaioTCs ABa MOAXOA K KIACCH(MUKAINA W-sI3bIKOB: JIOTHUECKUT U TO-
nosorudecknit. IIpm mepBoM 1OAXOME W-CI0OBA PACCMATPUBAIOTCA KaK CTPYKTYDPbl CHIHATYDDI
o ={<,Q,,...} wim 7 = o U {p, s}. loayaum nepapxuu X7 u X7, WHAYIHPYEMbIE HEPAPXUSIME
PEJIJIOKEHIH CUIHATYP 0 U T [0 YUC/IY IIepeMeH KBAHTOPOB B IIPeBAPEHHO HOpMaJIbHOM (bopMe.

[Ipu BTOpPOM MOIXOIE HA MHOMXKECTBE A“ BBOTMTCS KAHTOPOBCKAs TOMOJIOTHS M PACCMATPUBAETCH
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O B
GopeseBckast nepapxust . Takxke paccMarpuBarorcst ToHkue mepapxun (Selivanov 1998) S, u
3. [ocnennsist Ha MHOXKECTBE PEryJIsSipHBIX w-A3BIKOB COBHaaeT ¢ uepapxueil Baruepa (Wagner
_ o _ 0
1979). NssectHO, 9TO Ua<ww S, =BC(X5) u Ua<ww 3., = BC(%9).
OCHOBHbIM pPe3yJabTaToOM ,ZLaHHOI?I pa6OTbI ABJIACTCA TOJTHOE OIMMUCaHNEe COOTBETCTBUA MEXKIY JIO-
THYECKAMH B TOIOJIOTHYECKUMHU KJIACCH(DUKATIUIMH.

T. I IImmeauupia. Commutative Lambek grammars are not context-free

In 1993, Mati Pentus proved that Lambek grammars are equivalent to context-free grammars
in the sense that they generate the same set of languages (disregarding the empty word). We prove
that a similar result does not hold for grammars over the Lambek calculus with permutation (LP),
which can also be called commutative Lambek grammars. More precisely, we show that there
is a language that can be generated by a commutative Lambek grammar such that it is not a
permutation closure of a context-free language. To prove this, we present a formalism equivalent
to commutative Lambek grammars, which we call linearly-restricted branching vector addition
systems with states; it is simpler to establish the desired result for them.

B. B. Peibakos. Temporal multi-agent logics, problems satisfiability, decidability and
admissibility

In our research we investigate temporal multi-agent logics with various possible non-transitive
temporal accessibility relations. Main idea of this choice consists in attempts more precisely model
and describe behavior, reasoning and computation agents (distinct acting computational threads)
when they cooperate and acts mutually. In particular, we consider non-transitive logics, where
elements of interval logics are applied. In this case the time accessibility relations are non-transitive
and chopped into intervals of bounded time. In definition of models, we consider logics with only
one objective valuation of propositional states and logics with multi-valuations — the case when
the agents have separated own valuations’ relations for propositions.

Looking at the case when the time accessibility relations may be affected by events and alter
during computation we study logics which have dynamic accessibility relations — the case when any
state (world) generates (and hence have) its own accessibility relation. Mathematical problems we
are dealing with are problems of satisfiability, decidability and admissibility. Found computational
algorithms to be reported.

Supported by the Krasnoyarsk Mathematical Center and financed by the Ministry of Science
and Higher Education of the Russian Federation (Grant No. 075-02-2020-1534/1) and by Research
Program at the National Research University Higher School of Economics (HSE University)
Moscow.

M. H. PeibakoB. Undecidability of modal and superintuitionistic logics of a single
unary predicate in languages with two variables

We consider the issues concerning algorithmic complexity of non-classical predicate logics
in restricted languages. In 1962, S. Kripke suggested how to simulate a binary predicate letter
of a classical first-order formula with a modal first-order formula containing two unary letters.
Building on Kripke’s idea, we simulate a binary precidate letter with a single unary letter in modal
formulas and with two unary letters in superintuitionistic formulas. This immediately gives us the
undecidability of numerous modal logics in languages with one unary letter, and superintuitionistic
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logics with two unary letters, and three variables, since the classical logic of a binary predicate
is undecidable with three variables. In addition, we show how to simulate any number of unary
letters with a single unary letter (both in modal and intuitionistic languages). Due to the well-
known results on the undecidability of many non-classical logics in languages with two variables
(D. Gabbay, V. Shehtman (1993), R. Konchakov, A. Kurucz, M. Zakharyaschev (2005)), we obtain
the undecidability of many modal and superintuitionistic predicate logics in languages with a single
unary predicate letter and two variables. The proposed encoding enables us to obtain the non-
enumerability and even non-arithmeticity of the corresponding fragments of a number of logics of
Kripke frames. Our results extend to polymodal logics, such as predicate counterparts of CTL*,
CTL, LTL, epistemic logics, logics with universal modality, etc.

B. JI. CeaxuBanoB. Boole vs Wadge: comparing basic tools of descriptive set theory

We systematically compare omega-Boolean classes (obtained from open sets (or other classes)
by applying omega-Boolean operations), the reducibility by continuous functions (known as Wadge
reducibility), and the recent extension of Wadge hierarchy to non-zero-dimensional spaces. E.g.,
we complement the result of W. Wadge that the collection of non-self-dual levels of his hierarchy
coincides with the collection of classes generated by Borel omega-ary Boolean operations from the
open sets in the Baire space. Namely, we characterize the operations, which generate any given
level in this way, in terms of the Wadge hierarchy in the Scott domain. As a corollary we deduce
the non-collapse of the latter hierarchy. Also, the effective version of this topic is discussed.

A. A.CemenoB, C.E.KouemazoB. Using Backdoors to estimate the hardness of
Boolean formulas w.r.t. SAT solving algorithms

The Boolean satisfiability problem (SAT) is a classical combinatorial problem which is
NP-complete in the decision variant and NP-hard in the search variant. Nevertheless, during
the recent 20 years there have been developed a lot of applied algorithms that successfully
tackle SAT for formulas of large dimension (tens of thousands of variables and hundreds of
thousands of clauses). These algorithms called SAT solvers are routinely used in such areas as
symbolic verification, program testing, cryptanalysis, bioinformatics, combinatorics, etc. Despite
the impressive effectiveness of modern SAT solvers, it is often important to know in advance their
approximate runtime on particular formulas. It is a typical situation that a SAT solver has been
working for an hour or a day or a month, and it is not known whether it will finish anytime
soon. The question then is whether it is possible to construct some meaningful upper bounds
on the runtime of a particular SAT solver on a particular SAT instance? In the report we will
present several results in this direction. The presented approach is based on the idea to evaluate
the hardness of a formula via some decomposition or, in a more general case, via a so-called SAT
partitioning of a formula. In order to construct such a partitioning we choose a set called Backdoor
and decompose an original formula into sub-formulas by substituting all possible combinations of
values of backdoor variables to a formula. Then, under certain assumptions we can use the Monte
Carlo method to estimate the runtime of a solver on the original formula via its runtimes on
formulas from a constructed decomposition. On the level of ideas, the proposed estimations are
quite close to the hardness estimations that are constructed based on the knowledge of the so-called
Strong Backdoor Sets. In the report we will show the interconnection between Strong Backdoors
and the proposed notions, and present the results of computational experiments which demonstrate
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the practical applicability using backdoors to estimate the hardness of Boolean formulas. We will
also briefly describe the basic algorithms and techniques used in state-of-the-art SAT solvers.

A.JI. CeménoB, C. ®. ConpynoB. Recent results on definability lattices of numerical
structures

Definability is one of the central concepts of mathematical logic and is one of the important
concepts of all mathematics. At the same time, it is still relatively little studied.

The report will discuss the latest results related to definability lattices (reduct lattices) for
numerical structures, such as, for example, the addition of rational numbers.

It is remarkable that a number of these results were obtained by high-school students at the
May 2022 Program in “Sirius”.

M. X. ®aiizpaxmanoB. Generalized computable numberings and fixed points

The talk considers generalized computable numberings from the point of view of uniform
enumerability of numbered families relative to arbitrary oracles. The results presented are aimed
at classifying oracles such that all (principal) families computable in them have generalized
computable numberings that satisfy the Kleene fixed point theorem with different degrees of
uniformity: complete and precomplete numberings, weakly precomplete numberings, and also
numberings that satisfy the Recursion theorem and the Recursion theorem with parameters.

C. Xermab. Logical analysis of automated inductive theorem proving

Automating the search for proofs by induction is an imporant topic in computer science with
a history that stretches back decades. A variety of different approaches and systems has been
developed. Typically, these systems have been evaluated empirically and thus very little is known
about their theoretical limitations.

In this talk I will show how to use mathematical logic to understand the theoretical power
and limits of methods for automated inductive theorem proving. A central tool are translations of
proof systems that are intended for automated proof search into (very) weak arithmetical theories.
Thus unprovability results can be transferred from theories to methods of automated deduction.

I will describe concrete such analyses of two methods of automated inductive theorem proving
including practically relevant unprovability results: 1. adding explicit induction axioms to a
saturation theorem prover and 2. clause set cycles.

(Joint work with Jannik Vierling.)

M. B. Ieugedcku. Dualities for categories of partially ordered structures

We present recent categorical duality results for certain categories of partially ordered sets
(lattices) and certain categories of topological spaces endowed with some additional structure. Some
of these results extend classical duality results by M.H. Stone. (Supported by the Mathematical
Center in Akademgorodok, agreement with Ministry of Science and Higher Education of Russia
Ne 075-15-2022-282.)

B. B. Illextman. How to axiomatize boxing of a modal predicate logic?

Boxing of a modal predicate logic L is defined as the minimal logic containing all formulas [JA,
where A is a theorem of L. For axiomatization of boxing it is usually insufficient just to add OJ to
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axioms of L. The general problem of axiomatization of boxing was put in our talk “Boxing modal
logics” at Logical Perspectives 2021. This problem is solved in the paper “On Kripke completeness
of modal predicate logics around quantifed K5 (forthcoming in APAL).

The recipe is the following: take all possible shifts of the axioms, then take their universal
closures with [J added. An n-shift of a predicate formula A is obtained by increasing arities of all
predicate letters by n and adding fixed n new parameters to all atoms occurring in A. In general
this yields infinitely many axioms, but in many cases (described in the same talk and paper)
1-shifts are sufficient, so boxing preserves finite axiomatizability.

Our conjecture is that boxing of the finitely axiomatizable logic QKAlt, (where Alt; is the
axiom of unique successor) is not finitely axiomatizable. The proof of this conjecture probably
requires a nontrivial model-theoretic technique. In the talk we describe the first step on the way
to the proof: 1-shifts are insufficient in this case.
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10 MaremaTtndeckas (pu3nKa U COEKTPaJibHAs T€OpUs

I'. A. Aradoukun. Boccranosienue omneparopa IIIpéauHrepa ¢ CUMHIyJIdpHBIM MOTEH-
OUaJIOM HA MOJIyIIPAMOII MO HaIlepél 3aJaHHOMY CYHIECTBEHHOMY CHEKTPY

B.E.Bob6koB. O06 »3aaumnTmyecKux ypaBHEHHUAX C CYOOZHOPOIAHON HEJIMHEHNHOCTHIO
HEOIIPEICIEHHOTO 3HAKAa

MbI O6Cyﬂl/IM BOITPOCHI CYIIIECTBOBaHUA U MHO?KECTBEHHOCTH, a TaK2Ke HEKOTOPbhIEC KaYeCTBEHHbIC
CBOMCTBa HEOTPUIATEIBHBIX pellleHuil HyaeBo# 3ajaun lupuxie aas KBa3WJIMHEHHOTO MapaMeT-
pudeckoro ypasaenust —A,u — AulP?u = a(x)|u|?"?u B orpanuvennoii obmactu, rae 1 < g < pu
dyHKIM a 3HaKonepeMeHHa. OTINIATEIbHONR 0COOEHHOCTHIO JTAHHON 388491 SIBISIETCS TOT (PaKT,
YTO HEOTPUIIATE/IbHBIE PEIIeHUs He 0043aHbl YIOBJIETBOPATH CTPOTOMY IPUHIMITY MakcuMyMa. Kak
CJIeJICTBUE, MHOYKECTBO PEIEeHUN MUMeeT, BoOOIe roBops, 60raTyio cTpyKTypy. Mbl OKaxKeM, 4TO
JUT HEKOTOPBIX p # 2 HaOJII0JA0TCI HeTpUBUAJIBbHBEIE 9((DEKThI, KOTOpPble HEBO3MOXKHBI B JIMHEI-
HOM CJIydae.

H.II. boumapenko. O6parHbie 3amaun ajda audepeHnnanbHbIX OIEePATOPOB BBICIIINX
MOPLAIKOB ¢ KO3 duiimenraMmu-pacnpeaeieHusaMu

Jlok1a 1 mocBsIeH oOpaTHBIM 3aa9aM CIIEKTPAIbHOIO aHAIN3a /g 1uddepeHIna bHbIX Olle-
paTopoB mopsiika n > 2 ¢ KodbdunmenTaMu-pactpeegeHuaMu  (06001eHHbIME DYHKIUSMHE ).
ByayT naHpl mocTaHOBKU OOPATHBIX 33149, PACCMOTPEHBI BOMPOCH €INHCTBEHHOCTH W KOHCTPYK-
THUBHOI'O pelIeHud.

M. IT1. Bypayukasa. Pacxoggammeca paabl B CMEIIaHHBIX 33a9ax JJisi BOJITHOBOTO yPaB-
HEHUSI

PaccmarpuBaloTes HadaIbHO-KpaeBble 3a/Ia4n 715 BOJHOBOTO YpaBHEHUS HAa OTPE3Ke W Ha Teo-
Merpudeckom rpade. [Ipumensirorcsi HOBbIE TOXO0JIbI, MO3BOJIAIONIAE TOJIYyYaTh HEOOXOIUMbIE U
JIOCTATOYHBIE YCJIOBUS CYIIECTBOBAHMUS KJIACCHIECKHX U ODODOIMEHHBIX pelieHuil B CJAyYasdix CyM-
MHUPYEMBIX MOTEHIIHAJOB U HAYAJBHBIX (DYHKIHMA, T€M CAMBIM PACIIMPAA I'PAHUIBI TPUMEHEHUS
Meroga Pypue. PacemarpuBaemas moaudukanust Metogra OPypbe IPUBOIUT K IIPEJICTABICHUIO pe-
MIeHUs B BUJE OBICTPOCXOIdIIerocs psaa. JlanbHeiiniee pa3sBuTHe 3TUX IOIXOI0B OMUPAETCS Ha
MPUBAEIYEHNE PACXOAATIIUXCA PAIOB.

C. A.Byrepun. ®yHKIuOHAIbHO-AU(PPEPEHINATIBHBIE ONEPATOPhl C CUHTYJIAPHBIMUI
Ko bunuenramu

B nocnennue 1Ba gecATUIeTHS AKTUBHO PA3BUBACTCS CIEKTPATbHAS TEOPUS /I CUHTYJISIPHBIX
JuddepeHnuaabHbIX 0MepaTopoB ¢ Ko puimeHTaMu-pacipe/ie/ileHuIMU U3 HeTATUBHBIX COO0JIeB-
CKUX TMPOCTPAHCTB, TOT/Ia KaK (PYHKIHOHATHLHO-TU(dEpEeHITnATbHBIE OEPATOPHI C OTKJIOHAIOITM-
¢ apTyYMeHTOM U TaKuMU K03hDUImeHTaMu, HAaCKOJIbKO HaM H3BECTHO, OKA He PACCMATPUBATNUCH.
B noknazne BBOAATCS KBa3UIMPOU3BOIHBIE MIJIT OMEPATOPOB BTOPOTO TMOPSIKA € TOCTOSHHBIM 3aITa3-
JIBIBAHUEM W TaK HA3BIBAEMBIM 3aMOPOKEHHBIM apryMEHTOM, MO3BOJISIONINE OMPEIeTUTh TaKue
orepaTropbl B ciydae KoadgdunuenTos-pacupeesnennii. [lpu 3rom ycraHoBjeHa CBs3b C KJIaCCU-
YeCKUM BeKTOpHBIM ypasuernuem [1Itypma—JInyBuiisg ¢ CHHTYJIIPHBIM MATPUIHBIM MOTEHITHATIOM.
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Takxke moaydeHo perenne ooparHoit 3agaun tuna ltypma—/InyBuisg ¢ HOCTOSHHBIM 3ama3/IbIBa-
HUEM U CUHI'YJIAPDHBIM IIOTEHIIMAJIOM, BKJ/IIOYalolee € JMHCTBEHHOCTb, XapaKTEePpU3aliuio CIICKTPaJlb-
HBIX JaHHBIX M PaBHOMEDHYIO yCTOfI‘H/IBOCTb. HOC.HG,ZLHHH AEMOHCTPHUDPYET OAHO HPUHIIUIINAJIBHOE
OTJINYNE OT KJACCUYECKOH 0OpaTHOI 3a/1a4u.

H. ®. Banees, .T. Cynaranaes. Ontumu3anuoHHada oOpaTHad CIeKTpaJbHasd 3aJada
ajd marpudHoro oneparopa IIrypma—JInysuana

B pabore paccmarpuBaeTrcst onTHUMHU3AIMOHHAs 00paTHAs CleKTpaabHas 3a1a4da: /s 33/ [aHHO-
r0 MATPUIHOrO moTeHImana Qo(x) HaiiTu GIMKARIIYI0 K HeMY MATPHIHYIO (DYHKIIUIO Q(:U) TaKylo,
4TOOBI IePBOe cOOCTBEHHOE 3HAUYeHNe MaTpUIHOTO onepaTopa LIItypma—J/lnyBumnis ¢ moTeHnmamoMm
Q(x) COBITQIAJIO C 33JlaHHBIM 3HadeHueM A\] € R. OcHOBHOI pe3yabTaT paboThl yCTaHABIUBAET HO-
BbIfl THUII CBA3M MEXKJY VKa3aHHOHW JIMHENHOHN cuekTpaabHOR 3aja4deil u cucreMamMu HeJIMHeHHbIX
JuddepeHnuaabHbIX YpaBHEHUH BTOPOTO MOPSIKA MU3BECTHBIMH B MaTeMaTHYeCKO# (hpu3nke, Kak
cucrema HejwHelHbIXx ypasHeruit [IIpeannarepa. 910 mo3BoisieT HAWTH perieHne 0OPATHOM CIeK-
TPaJbHON 3a/1a91 IIyTeM pellleHns] CUCTeMbl HeJnHeHHbIX qud depeHnuaIbHbIX ypaBaeHnit. Kpome
TOTO, MBI TIOKA3bIBaEM CBsI3b PACCMATPUBAEMOI 33/1a41 ¢ ONTUMHU3AITMOHHON 0OPATHOM CIIeKTpaIh-
HOPT 3aj1aueil Jyis ckasigpuoro oneparopa rypma—/InyBusiis.

A. A.T'panuasimukoBa. CrnekTpajbHble cBoOiicTBa AudPepeHInajIbHOTO omepaTopa C
WHBOJIIOIHETT

OcHoBHOe coflepyKaHue JTOKJATa CBA3AHO € U3YUEHHEM CIEeKTPATbHBIX CBOMCTB CJIEIYIONIETO
JuddepeHnuaabHOro OnepaTopa ¢ HHBOJIIONEeH

Ly = a(x)y"(z) +y"(-x)+
gu(@)y (x) + r1(2)y (—2) + +g2(x)y(x) + r2(x)y(—2z),  xe[-1;1],

C Kpa€BbIMU YCJIOBUAMU, ITOPO2KACHHBIMUA JIMHEAHbIMU (bOpMaMI/I C HOCHUTECJ/IAMHN B KOHIEBBIX TOY-
Kax OTpe3Ka. DTa 33Jada u3ydasnach npu «(x) = const npuuem pasubiMu Metogamu. Ho Hu oxuH
U3 METOJIOB He MPOXOJHUT B CJIydae HEMOCTOAHHOW (pyHknuu . Mbl BBeJeM MOHATHE PEryJispHO-
CTH JI/Isd PACCMaTPUBAEMOr0 KJIACCA 33/1a9 U IIPUBEIEM CXEeMY JI0KA3aTe/IbCTBA CIEKTPAJILHOCTH 10
Jamdopay coOTBETCTBYIONINX PEryJISPHBIX ONEPATOPOB.

Joxknan ocHoBaH Ha coBMecTHOH pabote ¢ A. A. llIkanukosbiM. Pabora momgepzKaHa IpaHnToOM
PH® No 20-11-20261.

B.TI. Jaanaos. Meron cjabbIX aCUMIITOTHK AJis ONNCAHNA B3anmMOAeiCcTBUA HeJnHeli-
HBIX BOJIH

B sokiajzie Oyaer ussiozkeHna cxemMa MeToja CJ1adblX aCUMITOTUK M IIPUBEJIEHbI HPUMEDPHI B3a-
UMOJefiICTBUA HEJWHEHHBIX BOJIH, B TOM YHCJe, TT0 HOBOMY MEXaHW3MY, COUYETAIONIEMY CBOHCTBA
B3aUMOJENCTRBUSA COTUTOHOB W yAQPHBIX BOJIH.

C. 1O. /1ob6poxoroB. HoBbie hopMyibl AJad KAaHOHUYECKOTO orneparopa MacaoBa u npu-
JIOXKEeHUs

O0cy»k/1a10TCS HOBBIE KOHCTPYKTHBHBIE (DOPMYJIBI 7SI KAHOHWYECKOro omeparopa Maciosa,
nostyaenasie B paborax C. FO. Jlobpoxorosa, B. E. Hazalikunckoro u A. U. [llacdbapeBuda, ocHOBaH-
Hble HA HHTErPATBHBIX MPEJICTABICHUSIX B OKPECTHOCTH KAYCTUK (JTarpPaHKeBbIX CHHIYJISIPHOCTEIH)
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B BHUJ€ HHTErPAJIOB 10 KOOPJHHATAM HA COOTBETCTBYIOIIMX JIAIPAHKEBBIX MHOrooOpasusx. Takue
HPEJICTAB/ICHNUS MO3BOJISIIOT BO-IIEPBBLIX CYIIECTBEHHO YIPOCTUTH ACUMITOTUKU PEITeHUH MHOTHX
3aja4 i JIHHeHHbIX qud depennuaibubix 1 ncesoaud epennuanbabiX ypaBHEHHIT 1 BO-BTOPBIX
PACITUPUTH KJIACC 3324, B KOTOPHIX MOYKHO TPUMEHUTH KAaHOHUYIeCKuit omeparop. /s psaa 3amaqa
acuMITOTHKA 3 (PEeKTUBHO BbhIpazKaeTcsd depes cleluaibable (PYHKIUNA, HApuMep GYHKIUT Dii-
pu, Beccens u ap. B kagecTBe IpuMepoB paccMaTpuBalOTCd 3agada o KemaepoBbIX TpaeKTOpUIX
B PacCesdIHUM HA OTTAJIKHBAIONIEM KYJIOHOBCKOM IOTeHIHAasIe, 3a1aun KO ¢ JTOKATH30BaHHBIMI
HAYAJTBHBIMI JAHHBIMA U JIP.

Jlokmag ocHoBaH Ha coBMecTHBIX paborax ¢ B.E.Hazaiikunckum, A. . ITadgapesuuenm,
A FO. AaukunbiMm, A. A. ToruenaaukossiM, A. B. LIBerkosoit, A. V1. KneBunbim.

M. A. [lopoansiii. YcpeaHeHue HeCTAIMOHAPHON mepuoandeckoii cucreMbl Makcsesnia
B CJIydYae MOCTOSHHOU MarHWTHOW NMPOHUIIAEMOCTH

N3zy4gaercs 3agada 006 ycpegHEeHWW B Tpejese Majoro nepuoja 3ajgadn Kormm Ijisi HecTalu-
OHapHOI cucTeMbl MakcBeaa BO BCEM IMpocTpaHcTBe. [Ipemmosaraercs, 9To IWJIEKTPHIECKAd
IPOHHUIIAEMOCTH — OBICTPO OCIHUIUPYIOIIAs HOJOKHTETLHO-OIPEIeIEHHAS MATPHUIA-DYHKIIS, a
Mal'HUTHad IIPOHUIACMOCTb — HOCTOdHHAA 1HOJIO2KUTE/IbHAAd MaTPpHUILA. HOJIyqubI AIIIPOKCUMal 1
JJId MarHUTHBIX noJieii. B ClIy4dae, KOrJa HavaJIbHOE JaHHOE JIJId MAarHUTHOH HaHpH}KéHHOCTI/I PaBHO
HYJIIO, TaK>Ke ITOJYYEHDbI allllpOKCUMaAIIUN JJIA SJIEKTPUYIECKUX TOJIe.

Hokmam ocHoBaH Ha coBMecTHO# pabore ¢ T. A. Cycaunoi.

E. A. 3no6una. KoporkoBosHoBag Audpakiing HA KOHTYpPax C HEIJIaJKOU KPUBU3HOI

Huka coBmectHbix ¢ A.Tl. KuceneBbiM mccaemoBaHuii mOCBsImeH andpakiui Ha KyCOUHO-
[JIQJIKKX KOHTYpaX € HU30JMPOBAHHBIMU OCOOEHHOCTSIMH KPHBU3HBI, B YaCTHOCTH, pa3pbiBaMu. B
paMKax IOCJIeJ0BATEIBHOIO0 METOIA IIOIPAHUYIHOIO CJI0sT MBI CTPOUM (POPMYJIBI BEICOKOYACTOTHOI
acumnToTuku. [locmeanue moaydeHnble HAMU Pe3YIbTATHI OTHOCATCS K CJIyYasM, KOT/Ia 1A ai0Iast
BOJIHA MPHUXOAT B TOYKY HEIVIQJIKOCTH KOHTYPa BJIOJIb KACATEJIbHOTO HAIPABJIEHU.

OcHoBHOe BHUMAaHWE B JO0K/jaje yiaeneno 3amade Maoxunana-[lomosa, B KOTOpoii miockast
BOJTHA Ha0eraeT BJIOJIb MPIMOi, IePexXoJIsieil, O CKAIKOM KPUBU3HBI, B BHIYK/IYIO KPUBYIO (TIpe/I-
0JIAraeTCsl BBITIOJHEHHbIM yeaoBue Helimana). 31ech eCTeCTBEHHO HCIOJIB30BATH ANNAPAT, OCHO-
BaHHBIN Ha MeTOJe HapabOJHIeCKOT0 YpaBHEHUs, IPUMEHBIIErocs, Hauntnas ¢ pabor Poka, s
u3ydeHus 3aja49n JudpPaKiul Ha [J1aIKOM BBIIIYKJIOM IpernsTcTBuu. B Halieil 3aj1a4de B ocBelleH-
HOIl 00J1acTH BMECTO OTPaKEeHHOW BOJIHBI BO3BHHMKAET IMUJIWHIPUIECKAs BOJHA, PACXOIATIASICS W3
TOYKHW HETJIAJIKOCTH, OJIHAKO CTPYKTypa TOJsI BO MHOTOM HaroMuHaeT (GpoKOBCKyio. Ilepexosanbie
30HBI BOKPYT' I'PAHHUIILI CBET-TE€Hb OIMCHIBAIOTCS CIHENUAILHBIMUA (DYHKIHUAMHI, HAIIOMUHAIOIIHMA
KJaccudeckue uHTerpaanl @oka. Kpome Toro paccMorpeHa B HEKOTOPOM CMBICJIE JBOMCTBEHHAS
3aj1a4a JudpaKium BOJIHbBI MIENYyIeil rajepen, Haberaioleil Ha TOYKY CKauKOOOPa3HOI'O PACIPsiM-
JIEHHSI KOHTYPa BIIOJb BOTHYTOH €ro 4acTu. 37eCh METO/ NapabOJHuIecKOro YPpaBHEHHS IIPUBOIUT
K COBEPINEHHO JIPYTUM aCUMITOTHIECKUM (DOPMYIaM I OIS,

Hcenenosanne noanep:kano rpantom PH® 22-21-00557.

A. . KneBuH. AcuMiiToTuka periennii TpexMepHOro ypasaeuus ['ebMrosibpiia B By X-
CJIOITHOII cpene € JIOKAJIU30BAaHHOU IIPABOH YaCThIO

Paccmarpusaerca obnactb (z, 2) € R?x[z_, 2, ], pasjeennas rpanuneil B sujie rpaduka GyHk-
mun z = D(x), z— < D(z) < z;, Ha JBe CPebl € 3ABUCAIIUME OT & TWIOTHOCTAMH p4 (). B manuoit
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00J1aCTH pacCMaTPUBAETCS ACUMITOTHKA ¢ MaJbIM mapameTpoMm h — +0 ypaBaenus I'eibMrosbia

¢ sokaiu3osannoit B okpecrrocru touku (20 2°) npasoit wacrbio, 3ajaHHOM TVIAJAKMME ObICTPO

yosiBatorumn yukmusvn F, G-

0 0

REAu + v, + K (2, 2)u = F(I —hx )G(Z _hz )

IMoxkaszarens k(z,z) > 0 pasen k_(x) B cioe z € [z, D(x)) u ky(z) B coe z € (D(z), 21| Pynkuus
u(x, 2) NOJIAKHA YIOBIETBOPATH YCIOBUAM U|,—, = u|.—., = 0 Ha TpaHuIe 06IACTH I CJIeIyIONAM
YCIOBHAM Ha TPAHUIE JIBYX CPEJL:

u|z:D(a:)70 = u|z:D(x)+07 p—uz|z:D(x)70 = p+uz|z:D(x)+O-

Jlannoe ypaBHeHHE BO3HHUKAET B 3aJ@4axX aKyCTUKH IIPU U3YYEHUH PACIIPOCTPAHEHUS 3BYKOBBIX
BOJIH B OKeaHe (Cpejia KUJKOCTb—IIHO), TIOPOK/IEHHBIX TOU€THBIM UCTOUHHKOM.

UccoieioBatme BBITIOJNHEHO 3a c9eT rpaHTa Poccuiickoro naywnoro donma (nmpoekt 21-11—
00341).

FO. A. Kopaokos. KBa3ukiiaccmyeckne acCUMMOTOTUKU CHEKTPAJbHONW (yHKIUM Mar-
HuUTHOro oneparopa Illpeaunrepa Ha MHOrood6pasum OrpaHNYEeHHOIl reoMeTpPun

B nokiaze Mbl 0O6CYIHM acUMIITOTHYECKOE IOBeJIeHUe CIIeKTpa MarHUTHOro omeparopa Illpe-
JIMHI'€Pa HA PUMAHOBOM MHOI0o0Opa3uu OrpaHUYeHHON I'eOMeTPUU B KBA3UKJIACCUYECKOM IIpe/Ielie.
MpbrI onuiireM moiHOe aCUMIITOTHYECKOE PA3JI0ZKEHNE CIJIayKeHHOH CIIeKTPAIbHON (DYHKITUU JAHHOTO
oreparopa. B KadyecTBe cJeJcTBUIl MOJTydalOTCd KBa3uKaaccuyeckas hopMy/ia cieia Ha KOMIAKT-
HOM MHOTr00Opa3uu U aCUMIITOTHYECKAs JIOKAJH3AIUA CIEeKTPaJbHON (DYHKIHUH HA JUATOHAJIH B
cJydae, KOTJia MarHuTHOE TI0JIe UMeeT MaKCUMaJIbHbBIN DaHT.

A.Tl. KocapeB. ACUMOTOTUKHN PENIEHU M YCJIOBUS IIOJTHOTHI KOPHEBBIX BEKTOPOB AJS
n X n CUCTEMBbI OOBIKHOBEHHBIX AU depeHITNaATIbHBIX YPABHEHNI MTEPBOTO MOPSAIKA

PaccmarpuBaercs n X n cucrema jgudpdepeHInaIbHBIX yPaBHEHNH BUIA
y = M(2)y + B(x)y, = €0,1]

¢ xkoapdummentamm 3 poctpancrsa WFE[0, 1], k € {0}JUN (W? = L), ) - KoMILIeKCHBIi 6OTHITIONH
napameTp. [Ipu Takux yca0oBUsgX IVIAJIKOCTH B paboTe J0Ka3aHo cyliecTBoBanue (byHIaMeHTATbHOM
MAaTPHUIILI PEIICHUN ¢ ACUMITOTUKONR BUIA

R'(z) R¥(z)

E(z,\) = diag{e Jo avdt A o andty M (z) = dz'ag{efoz budt ,ede bundt]

B HAMOOJIee TMUPOKUX CEKTOPAX TSl A U SIBHBIMU (hOPMYIaMHU JJIsT 9JIeMeHTOB MaTput, R™ (), m =
1, ..., k. HeobxoaumocTh npuMeHeHus TakKux (hOPMYJl BO3HUKAET B IIOYTHU PErYJIAPHBIX CIEKTPAIb-
HBIX 33/1a9ax. B pabore paccMOTpeHa NOYTH peryJisipHas 3a/1a4a Jiid 2 X 2 CHCTEeMbI ¢ 00palaionu-
Mmucg B ) Ha KOHIAaX oTpe3ka Kodddunuentamu paszioxenud. [lonydena acuMnToTuka coOCTBeH-
HBIX 3HAYeHWH 337aud, U c(OOPMYIUPOBAHBI JOCTATOYHBIE YCJIOBUS TOJHOTHI CUCTEMbBI KOPHEBBIX
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dyuknuit. Jloxaam ocHoBaH Ha coBMmecTHOH pabore ¢ A. A. IIIKaIuKOBBIM U HOIIEPKAH IPAHTOM
PO®IT No 20-11-20261.

M. A. JlanuuaoB. AcuMnroTuka coO6CTBeHHBIX (DYHKIUII m OOOOIEHHBIX COOCTBEHHBIX
dbyHuKIIUiT B HEKOTOPHIX KAHOHWYECKHNX 33aJadax aJjd omeparopa llIpénuurepa c cun-
TYJASPHBIM MOTEHITNAJIOM

B pabore msyuaercd acUMITOTUKA 110 PACCTOSHUIO Jjisi COOCTBEHHBIX (DYHKIMIT oneparopa
[MIpéaunrepa ¢ CHHTYJIAPHLIM JAEIbTA-IIOTEHIIUAJIOM C HOCHUTEJEM, COCPEIOTOYEHHBIM HA OHOM
WJIH HECKOJIBbKHX JIy9aX Ha TIOCKOCTH (MM HA KOHUYECKOil TOBEPXHOCTH B TPEXMEPHOM CJIyUae).
Usyuatorcst cobeTBeHHbIE (DYHKIUH TUCKPETHOTO U CYIIECTBEHHOTO (HEIPEPBIBHOIO) CIIEKTPA.

OrmepaTopbl TAKOTO TUIA BCTpevdaeTcs B 33/a9aX paccessHUus TPEX OTHOMEPHBIX KBAHTOBBIX Ya-
CTUIL C TOYEUHBIM IIAPHBIM B3aUMOJIEHCTBUEM 1IPU HEKOTOPbIX JIOIOJHUTEIbHbIX OI'DAHUYEHUIX, B
KBAHTOBBIX MOJIEIAX O PACIA/Ie YACTHUIL C TOYECYHBIM ITaPHbIM B3aUMOJEHCTBUEM, & TAKZXKEe B 3a/1a-
qax JAUGPaKIUE BOJIH B KJIUHOBUJIHBIX U KOHYCOBUJIHBIX O0JIACTAX C KPACBLIMHU YCJIOBUSIME THIIA
Pobsna. C momompio Tak Ha3blBaeMbIX mIpejicrapiennii Konroposumua—/lebeneBa win Barcona—
Beccens 3amaun moctpoerns: coOCTBeHHBIX (DYHKIIHWI OMEPATOpa CBOJAATCS K U3YUIEHWIO OJHOPOJI-
HBIX (DYHKIMOHATLHO-PA3HOCTHBIX YPABHEHUH ¢ XaPAKTEPUCTHUIECKUM (CIIEKTPATBHBIM) MapaMeT-
pom. B pabore ucciienoBanbl CBOMCTBA peliennii TakKuX (PyHKIMOHAIBHO-PA3HOCTHBIX YpaBHEHU
BTOPOrO TOPSJIKA C MOTEHIIMAIOM U3 CIEIHAJIBHOTO KJIacca. B 3aBUCHMOCTH OT 3HAYEHUI Xapak-
TePUCTUIECKOTO MapaMeTpa B YPABHEHUSIX ONNCAHBI X HETPUBHAJIbHBIE DellleHus, cOOCTBEHHBIE
byHKIME TUCKPETHOTO WM CYIIECTBEHHOTO (HEMPepBIBHOTO) crekTpa. MccaenoBanue 9TUX perire-
HU{ OCHOBAHO HA CBEJCHUH CHUCTEMbI K HHTEI'DAJbHBIM YPABHEHUSAM C CAMOCOIPSIYKEHHBIM OTDAHW-
YEHHBIM OIIEPATOPOM, KOTOPbII SIBJISETCS BIIOJIHE HEIIPEPBIBHBIM BO3MYyIIleHuEM orieparopa Méepa.

Ha ocHOBe MHTErpasbHBIX TIPEICTaBIEHNUIT TOCTPOEHA aCHMITOTHKA COOCTBEHHBIX (1 0600IIeH-
HBIX COOCTBEHHBIX) DYHKIU{ I0 PACCTOSTHUIO.

A. C.Makwus. O cTpyKType CHeKTpa HECAMOCONPA>KEHHBIX KPaeBbIX 3a4a4 /IJisi Olepa-
Topa dupaka.

Wceneayercs: cuiekTpaiabHas 3aa4a i oneparopa JIupaka ¢ By XTOYeIHBIMEH KPAaeBbIMU YCJIO-
BUSME M [TPOU3BOJIBHBIM KOMILIEKCHO3HAYHBIM CYMMEUDYEMbBIM 110 HOpMe Lo morenrmaiom V(z).
Haiitensl HeobxoguMble H JIOCTATOYHbIE YCIOBHA, KOTOPBIM JIOJIZKHA YIOBJCTBOPATD Iejias (PyHK-
1M, 9TOOBI ABASATHCS XapaKTepUCTUUIecKoi (pyHKIIMeH paccMaTpuBaeMoii Kpaesoit 3amauu. B ciry-
qae peryaspHOCTH KPAeBbhIX YCJIOBUI yCTaHABINBAIOTCS HEOOXO/MMbIE U JOCTATOYHbIE YCJIOBUS Ha,
CHEKTP YKA3aHHOT'O OllepaTopa.

M. M. Manamya. K teopun Bupmana—Kpeitna—Bumuka. O npobaeme Bupmana.

Jomomusiores pe3yabTaThl bupMmana u Kpeiina o caMocOTpszKeHHBIX PACTTUPEHUSX TOJTOKU-
TEJILHO OIPeIeIeHHOT0 cuMMeTpudeckoro oneparopa A. lonosasiercs reopema Kpeiina o peayu-
pOBaHHOM KpeiiHoBcKOM pacmmpennu A’ omeparopa A. B wactHocTH, MOKa3bIBaeTcs, 9T0 00paT-
HbIE K 9TUM OIlepaTOpaM KOMIAKTHBI JIUITh OJJHOBPEMEHHO U ITPU HEKOTOPHIX OTPDAHUYEHHUIX UMEIOT
OJINHAKOBBIE CTEIIeHHbIe acUMIITOTUKH. OOCY2KIaeTcsd IMoJIHOoe pernenue npobsembl bupmana o auc-
KpeTHOCTH pacmupernn Opujppuxca omeparopa A Opu ycJIoBUH KOMIAKTHOCTH obpaTHoro A1,
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K. A. Mup3zoes. JlakynapHble peKyppPEHTHbIE COOTHOIIIEHUS OJsd MHOro4/JieHoB bBep-
Hy@an n Diljiepa

B nokstazie MmeTogaMu crieKTpaabHOI Teopun onepatopoB ITypma—/InyBuiia HalijeHbl HOBBIE
PeKyPPEHTHBIE COOTHOINECHUS JIjIsi MHOMOUYJIeHOB Bepuysiun u Ditnepa.

A. K. MorosuaoB. OnTuMabHBIE OIEHKHA HA CKOPOCTH INMPEANHTEPOBCKOII IBOJIIOIN
MOANPOCTPAHCTB

[Tox KBAHTOBBIM OrpAHUYEHHEM CKOPOCTH OOBITHO MOHIMAETCS HUZKHSIST OIIEHKa Ha BPEeMsi, HE00-
XOIUMOE JIJIsI IePexo/1a KBAHTOBOI CHCTEMBI U3 OJHOIO €€ COCTOSHUS B APyroe coctosuume. Hanbo-
Jiee U3BECTHBIM KBAHTOBBIM OTPAHUYEHHEM CKOPOCTHU SBOJIIOINUHU COCTOSHUN SABJIACTCA 3HAMEHUTOE
HepaBencTBo Mamenpinram—TaMMa, gafoinee ONTUMAJIBHYIO ONEHKY s MHHHMAJILHOTO BpeMe-
HHI, HeOOXOIUMOTO JJIsI TIePEX0/1a CHCTEMBI B COCTOSIHIE, OPTOTOHAIbHOE €€ HA9aJIbHOMY COCTOAHHIO.
B cBoio ouepejib, nepasencrso Manjenbinrama—Tamma—PieMuHra JlaeT TOYHYIO HUZKHIOIO OIEH-
Ky JJIs BpeMeHH, HeOOXOAMMOIO /I IIOBOPOTA BEKTOPA COCTOSHHSI CHCTEMBI Ha MPONU3BOJJIbHBII
yroja. B mporuBomnoiokHOCTh KitaccudeckuMm ornerkam Mangesbiirama— TavMva n Mangeabmrama—
Tamma—®@ieMunra B HACTOSIIEM HCCJICIOBAHUE MBI CJICJIMM 38 BPEMEHHO 9BOJIIONUEH He OTIe/b-
HOT'O COCTOSIHMS, a IEJIOr0 HOANPOCTPAHCTBA COCTOSHUN, BO3MOXKHO, OecKoHeuHOMepHOTO. Mcnoan-
3ysl HOHATHE MAKCHMAJIBHOI'O YIJIa MEXK/LY HOAINPOCTPAHCTBAMU, Mbl YCTAHABINBAEM OINTHUMAJIbHBIE
OIIEHKH Ha CKOPOCTDH IBOJIIOIMH TAKOI'O MOANPOCTpaHcTBa. Halre ncememoBanne BKIIOYAET CIydaii
HEOTPAHNYEHHBIX FaMUJIBTOHHAHOB.

Hacrogmuit JoKJIa7 OCHOBBIBaeTCs Ha pe3yJbraTax coBMecTHOH pabotsl ¢ C.AnbbeBepuo [1].

[1] S.Albeverio and A.K.Motovilov. Optimal bounds on the speed of subspace evolution, J.
Phys. A: Math. Theor. 55 (2022), 235203; DOT: 10.1088/1751-8121 /ac6bcf; arXiv:2111.05677.

A. . HazapoB. CuekTp ApoO6HOro JanjacuaHa B 00/1aCTH C IMUJIAHIPUIECKIMHU BbIXO-
JaMH Ha 0ECKOHEYHOCTDH

Omucana CTPYKTypa CIEKTpa CyKeHHOTO ApoOHOTO jnamnacuana Jupuxsie B MyabTu-TpyOax,
T.e. 00JTACTIX C MUIUHIPAICCKIMHI BBIXOJaMHI Ha O€CKOHEIHOCTD. /0K/1a/1 OCHOBaH Ha COBMECTHOM
pabote ¢ @.JI. BaxapeBbiMm.

9. A. Hazuposa. O6 ogHOM noaxojie K MCCJIEeTOBAHNIO ACUMITOTUKYN PEIIeHnil ypaBHe-
Hudg llrypma—JInyBuiaiaga ¢ ocuuaanpyoinM DIOTEHIINAIOM

Henb mok/aga — JAEMOHCTPAIMS HOBOI'O METO/d MOCTPOEHHS aCUMITOTHICCKUX (DOPMYJI JJIst
ypasuenns [lItypma—JluyBuiias jura mupokoro kiacca ypapuenuit [11-JI ¢ 6picTpo ocriuimpyo-
muMu Kodddurnmentamu.

B. A.ITuenauaneB. O yacTorax CBOOOJIHBIX HEOAHOPOAHBIX MeMOpaH B o0JacTdX, AO-
MyCKAaIIUX TpoaoKeHud GpyHKIuil kjaaccoB CobosieBa

Jloka 1 MOCBATIeH OIeHKaM OCHOBHBIX YaCTOT CBOOOTHBIX HEOMHOPOIHBIX MeMOPaH B HEBBITTYK-
JIBIX 00JIACTAX, UCIOIB3YS TEOPHUIO KBA3UKOH(MOPMHBIX OTOOPAYKEHUN W OTEePATOPHI TPOIOIKEHUS
qutsa poctparcTs Cobostea. [Ipenioxkennsiit MeTon 6a3upyeTcsi HA B3AUMOCBSI3U MEXKY IJIIUII-
TUYECKUMH ONEepaTOpPaMu B JUBEPreHTHOH (popMe n KBa3NKOHMOPMHBIME OTOOPAKEHUSAME. YCTa-
HOBJIEHA CBS3b MEK/Ty Pe30HAHCHBIMU YAaCTOTAMU KOJIeDaHU! CBOOOTHBIX HEOTHOPOAHBIX MeMOpaH
1 337a4eft 0 MUHIMAJIBHOM MOKPBIBAIONIEM KPYTe.

82



H. B. Pacreraes. lccnegoBanmne gomyCTHUMOCTU HEKJIACCUYECKUX BOJH METOAOM HCUe-
3amomieii BA3KOCTH M WX 3aBUCHUMOCTH OT MAaJIbIX IMapaMeTpoB B 3ajmade Pumana ags
MOAEJIN XUMHUYECKOTO 3aBOJHEHIA

A.HO. CaBuH. O HeJIOKAJbHBIX JJJINIITHYECKNX KPAEBBIX 3ajladyaX, OTBedamommx Oec-
KOHEYHBIM Tpynnam mpeodpa3oBaHmii

B psjie 3a/1a4 MmareMaTuueckoil (pu3nku, HEKOMMY TaTUBHO reoMerpun u Teopun jauddepeniim-
AJIBHBIX YPABHEHHIT BOSHUKAIOT HEJOKAJbHBIE /IUITHIECKAE KPAEBbIe 33/I1a9H, B KOTOPBIX HEJIO-
KaJbHOCTH OMpeJesIseTcsi OlepaTopaMi CJIBUTA, OTBEYAIONIMMHA HEKOTOPOil rpytie gudddeomop-
duszmoB. Haubosrblyio CJI02KHOCTD IIPeCcTaB/IsgeT caydail, Korga auddeomopdu3Mbl He coxpa-
HSAIOT 00J1aCTh, B KOTOPOH paccMaTpUBaeTCd HeJIOKaJIbHAsS 3ajada, a rpymmna aaddeoMopdu3MoB
siBJjisieTcsi Oeckoneunoit. B j1ok/1aie aioTcs NOCTAHOBKHM TAKHUX 3319 KaK OIPAHUYCHHBIX Olepa-
TOpOoB B npocrpancTBax CobosieBa, IPUBOAITCS KpUTEpHH (PPeIroIbMOBOH PA3PEITIMOCTH 3a,1a4.
VKa3bIBaIOTCS KOHKPETHbIE TTPUMEDHI.

T. A. CadponoBa. Bokpyr Teopemsnr 'aycca o 3HaveHnsax gurammMma-(pyHKINN Jitjaepa B
PaMOHAJIBHBIX TOYKaX

B jtokuajie MmeToiaMu crieKTpaJibHON Teopu# 0OBIKHOBEHHBIX (D depeHInaaIbHbIX OlepaToOpPOB
HailIeHbl HOBBIE WHTErPAJIbHbIE TTPEACTABICHAS I AUraMMa-PyHKIUT Ditaepa u POICTBEHHBIX
¢ Hell PYHKIUI B pamroOHAIbHBIX TOYKaX. IIpw 3TOM mosydaloTcss aHaJIOrd M emié OJTHO J0Kas3a-
TeJIbCTBO U3BECTHOI TeopeMbl ['aycca o 3HAUEHHSAX AUraMMa-(pYHKIUU Jitaepa B palrOHATIbLHBIX
TOYKAX.

H.H.Cennk. O0 ycpegHeHWu JIOKAJIbHO IIEPUOAMWYIECKON CTAIMOHAPHOIl CHUCTEMBI
MaxkcBess1a B TpeXMEPHOM IIPOCTPAHCTBE M C MOCTOSHHOII MarHUTHOII NPOHUIIAEMO-
CTBIO

Teopust ycpejpHenuss uzydaer acCUMITOTHYECKOE LOBeJeHUe perienuii jpuddepennuaibHbiX
ypaBHeHuil ¢ 6pICTPO OCHUAAUPYIOMUME KO3 dunmentamu. Mbl paccMoTpuM Mog00HYIO 33129y
YCPeJIHEHUs CTAIMOHAPHON cucTemMbl MakcBe/ga B TPeXMEPHOM ITPOCTPAHCTBE JIId CIydasi, KO-
IJ1a MarHUTHAadA TPOHUINAEMOCTh OCTOSHHA, & JAWIJIEKTPUYecKasd MPOHUTAEMOCTb 3a1aeTcs OBICT-
PO OCIUJLIAPYIONIEH JTOKAJIbHO HepuoaundecKoit Mmarpunei-dyuknueit. Mbr odcy1uM npudInzKeHust
OIIePATOPHOTrO THIA 1 (bU3NICCKHUX T0Jeil o HopMe B Ly wam HY.

UccietoBanue 66110 poBejieHo npu mnojiepxkke rpanra PH® 22-11-00092.

A.JI. CkybaueBckuii. HekoTopsie cBoiicTBa pemnteHmnit ypaBHenuii BiacoBa—Ilyaccona
C BHEIITHUM MArmmTHBIM II0OJIEM

Paccmorpena cmernannas 3a/1a4a Jijis cucrembl ypapuenuit Biiacosa—Ilyaccona, onucbiBaomniast
KMHETUKY BBICOKOTEMIEPATYPHON MIIa3MBbl B TEPMOAIEPHOM PeaKTOpe NMPH BO3IEHCTBAN BHENTHETO
MAaTHUTHOT'O TTOJIA. HOJIy‘{eHa AllpuOpHad OICHKa JIJId PEIICHN A ﬂaHHOfI CMeIaHHOo’ 3aJa491 C KOM-
HAKTHBIMH II0 IIPOCTPAHCTBEHHBIM IT€PEMEHHBIM HOCHTEIAMHE (DYHKIHI ITOTHOCTH PaCIpeaeeHusd
3apsizKeHHBIX YACTHIL,
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B. A. Cnoymi. YcpeaHenne HeJIOKAJABHOTO OIIEPATOPA CBEPTOYHOT'O TUIA: OIIEPATOPHBIE
OIIEHKMN IOTPENIHOCTU NPU ydeTe KOPPEeKTopa

Peunb noiiger 06 anmpokcuMaIuyl HEJOKAJIHHOI'O CaMOCOIPAXKEHHOIO OIepaTopa ¢ IephuoIuie-
CKHMHE OBICTPO OCHULTHPYIONIUME Koxh]puimenTaMu B mpeiesie MaJaoro nepuoaa. Mcmonb3ys mo-
XOJISILY 10 MOJU(PUKAIMIO TEOPETUKO-OIEPATOPHOTO 1MOIX0/1a, Mbl JIa UM CTapIIAi Y/1€H allPOKCH-
Mallid, & TAKZKEe MOIXO/ILAIINE «KOPPEKTOPDI», MO3BOJILIONNE TPUOIU3UTEH PE30JILBEHTY UCCJIELye-
MOT0 OTllepaTopa ¢ TOYHOCTHIO 70 YJIE€HOB BTOPOTO TOPSIKA.

T. A. Cycauna. YcpeaHenune runep00JInvecCKuX YPABHEHUI C MEePUOIUIECKNMU KO-
dbunuenramn

Jloka OTHOCHTCST K TeOpHH ycpenHeHus: (romorenusanuu) auddepeHiuaibHbIX OnepaTopoB
¢ mepuomaecknMu K03 OUIMEHTAME B TIPeJie/ie MAJIOTo Meproa. byaer gan 0030p pe3ysibTaToB
00 OIepaTOPHBIX OIEHKAX IOIPEITHOCTH IPHU YCPeTHEHUH TMIIepOOJINIeCKUX YpaBHEeHUH ¢ OBICTPO
OCIIIJIIUPYIOMUMHE KO3DDUITUEHTAMH.

A. A. Tonuennukos. Perrrtenne nBymepHoro 6e3maccoBoro ypasaeHud Jlupaka c auHeii-
HBIM MMOTEHIIMAJIOM U JIOKAJIM30BAHHON MPaBOil YacThIO

AcumnTorudeckoe perrenue 3ol 3a/1a49u, YA0BIeTBOPSIONIee TPUHITUITY TPE/IeILHOTO MOTIOIIe-
HUs, YCTPOEHO caeayomuM obpazoM. Bae 0coboil mpsiMoit acMMITOTHYECKOe PellleHne BhIpazKaeTcs
gepe3 pyHKIUIO Dipu u ee npon3BoAHyo0. Baosib 0co00it mpsaMoil perteHne OCIUAINPYeT U JIOKA-
JA30BAHO B OKPECTHOCTU 3TOU IIPAMOM.

C. H. TymanoB. Tounsie pemennga moaeaun Cksaiipa ypasuenuss Oppa—3ommMepderbaa
g TredeHus KysTTa m aHAIUTHYECKOE MCCJIEeA0BAHNE CIIEKTPa

Kpaesas 3amaga Oppa—3ommepdenbna aas Tederns KysTra mpubaInkKeHHO ONMUCHIBALT Tede-
HHUEe BA3KOIi KHUAKOCTU MeXKAY HapaJijieJIbHBIMHU IIJIaCTHUHaMM, OJAHa M3 KOTOPbIX JIBUZKETCH. HpI/I
MaJIbIX YHNCJdaX PeﬁHOJIb,Z[C& ee CO6CTB€HHbI€ 3Ha4YeHud 4uCTO MHHMBIE, OTpHUIlaTE€/JIbHBIE, HO C €Tr0
POCTOM BBIXOJIAT MOIAPHO B KOMILIEKCHYIO ILIOCKOCTh W ACHMITOTHIECKH IPHOINKAIOTCI K TaK
HA3BIBAEMOMY CIIEKTPAJIBHOMY TaJICTYKY.

Mogenns CkBaiipa — 3a1a9a BTOPOro mopsijika, 00/1a/1aeT CXOKUM TIOBEIEHUEM CIIEKTPa, OoJiee
TOrO, TJIABHBIE WIeHB (POPMY/T Pacupesesienns COOCTBEHHBIX 3HAYEHU 00enX 33739 COBMAA0T.

Mogenn CkBaiipa u 60jee 00IIe CieKTpaabHbIe 381a91 NCCIeI0BAINChH MHOIMMI aBTOPAMI Ha,
IpeaMeT ONUCAHHS ACHMITOTHIECKOIO MOBEJIeHHs COOCTBEHHBIX 3HAYEHHII C POCTOM IapaMeTpOB
THIIA 9UCIa PelHOIbaca, HO METOIBI, IPUMeHsIeMble aBTOPAMHU II0 9TOI TeMaTHWKe, He PACKphIBa-
10T JUHAMUKY CIIEKTPa IIPU KOHCYHbLIX 3HAQUECHUAX ITUX IIapaMETPOB. MHTepeCHbI MOMEHTDBI YXO/da
CO6CTB€HHBIX 3HAYEHUN ¢ MHUMOI OCH B KOMIIJIEKCHYIO IIJIOCKOCTDb, UX JHMHaAMHKa A0 MOMEHTa YXO-
Jla ¥ TOCJIe, BO3MOKHOCTH BO3BpaTa 00PATHO HA MHUMYIO OCh, & TaKKe SBHBIIl BUJ COOCTBEHHBIX
GyHKINR 1710 KPATHBIX COOCTBEHHBIX 3HATEHMIA.

U xotst 3TO KpaiiHe cJIOXKHO B caydae 3amaan Oppa—3oMMepdernbaa, HaM yIAJI0Ch JOCTATHY Th
npoJBuzKeHus A1 Mojaenau CkBaitpa.

84



A. A. ®Penoros. llepeHOPMUPOBKH: rayCCOBbI 3KCIOHEHITNAIbHBIE CyMMbI U IIOYTH IIe-
puoauYecKue OnepaTophl

3BecTHo, 9TO TayCccOBBI KCIOHEHIMAIBHBIE CYMMbl U3 TEOPUU Yuces 00JIaal0T CBOWCTBOM
CaMONOJIO0US: CYMMBI ¢ OOJIBIIIMM IUCJIOM CJIaraeMblX BBIPAYKAIOTCS Yepe3 CYMMBI ¢ MEHBIIIIM JHC-
JIOM CJIaTaeMbIX W HOBBIMH MapaMeTpaMu. DTO MPUBOIUAT K HEOOBITHOMY M KPACHBOMY TOBE/IEHUIO
SKCIIOHEHITHATBHBIX CYMM € OOJIBIIIMM YUCJIOM CJIAraeMbIX W ONpeeaseT TUIUIHYIO CKOPOCTh HX
pocta. AHAJIOTHIHBIME CBOWCTBAME 00/18/IaI0T U OJIHOMEPHBIE IBYXIaCTOTHbIE PA3HOCTHBIE U -
depeHIMATbLHBIE TOYTH MMEPUOJNYECKHE YpaBHEeHHA. Termepb CBOHCTBOM CaMonomodus 0013/ 1al0T
UX PENIeHHs U CIIEKTPhl COOTBETCTRYIONINX OnepaTopoB. B jokiane OyayT 06CyKIaThCsd TayCCOBDI
CYMMBI M TIOYTH HEPHOUIECKUIl OlepaTop, MpeiiozKeHHbIH dbusnkaMu (MIPHIEHICKAS MOJIEb).

A.B.IIBerkoBa. AcumnToTuku mydkoB Ipmura—laycca m Jlareppa—Taycca B Buae
dyukiuii diipu u Beccess

Mpur paccmaTpuBaeM nyukn Dpmuta—laycca u Jlareppa—laycca, siBiasiomuecs peleHneM Tpex-
MepHOro ypashenust [ebMrosbia (KOTOpoe B IapakCHAJbLHOM HPUOJIMKEHUH MOXKHO 3aMEHHTD
na ypasuenue [1Ipesunrepa). PaccmarpuBaembre mydkn IpeacTaBisiior cob0ii MpOM3BeeHNe rayc-
COBOIT SKCIOHEHTHI HAa COOTBETCTBEHHO MOJIMHOMBI dpmuTta u Jlareppa. B mokimane obcyskmpaercs
I0JIX0/T, OCHOBAHHBIH Ha KBA3UK/JIACCHYCCKOM IPUOJIUKEHUN U U3y UeHUU JTUHAMHUKHU JTarPaHzKeBBIX
MHOTI'000pa3uil, MO3BOJMIONINNA TOJYIUTH IMIOOATBHYIO ACUMIITOTUKY PACCMAaTPHBAEMBIX IIYYKOB B
Bujie pyuknuit Jitpu u Beccesist CJI02KHOTO apryMeHTa, KOTopast JIaeT XOpoiiee mpuO/InzKeHne 1axKe
npu He6OJIbH_[I/IX CTelneHAX COOTBETCTBYIOIUX ITOJTUHOMOB.

Joxkmax ocaoBan Ha coBmectroit pabore ¢ C. FO. Jlobpoxoroseim u B. E. Hazaiikuunckunm.

Pabora Beinosnnena npu nojepkke PH® (nmpoexr 21-11-000341).

E. B. ITTapos. CnekTpaabHble CBOMCTBA 33/1a4u i OOOOIIIEHHO CTPYHBI CO 3HAKOIIE-
PE€EMEHHBIM BECOM

PaccmarpuBaercs ypaBHenue KosiebaHus 0OODIIEHHON CTPYHBI ¢ JUCKPETHBIM BECOM, ITOPOXK-
JIEHHBIM CAMOTIOZOOHBIM N-3BEHHBIM MYJIBTHILTHKATOPOM B IIpocTpancTBo CobosieBa ¢ OTpuaTe/b-
HBIM ITOKa3aTeseM raajakocTu. [lokazano, 4To B caydyae HEKOMIIAKTHOI'O MYJIbTHUILINKATOPA 3a/a4a,
JIJISE CTPYHBI PABHOCHJIbHA CHEKTPAJIBHON 3aja4e i Mepuoandeckoii Marpuribl Akobu. KEcian Bec
CTPYHBI SBJIZ€TCHA 3HAKOIIOCTOSHHBIM, TO IEpuoJ MaTpunbl fkodbu Oymer n — 1, a B 3ajade co
3HAKOIIEPEMEHHBIM BecOoM ITepuoj oyaer 2n — 1.

. A. ITleiinak. Onenku Npou3BOAHBIX BHICOKOTO MOpdaKa B mpocTpaHcTBax CoboJsieBa

st dbyukumit f w3 Bemecrsennoro npocrpancrsa Cobosesa WL[0; 1], yaoBiaeTBopsironux
ycaoBuaM lupuxiie, H3ydaroTcs HAUMeHbIINEe BO3MOYKHBIE BeJHIUHBI A, () B HepaBEeHCTBAX

P (@] < Aus(@If P Nwpory, k=01,...,n =1, a€(0;1)

OCHOBHOIl MHTEpeC NMpPeJICTABISIeT 3a/a4a 0 HAXOXK/IEHHH TOYEeK II0BAJbHOIO MaKCHMyMa Be-
muane A, ;(a), Ipu 9TOM 9HCI0

A, = max A

Lk a€(0;1) nk()

PABHO TOYHON KOHCTAHTE BJIOXKEHHS IIPOCTPAHCTBA W&[O;l] B IIPOCTPAHCTBO Wfo[(); 1], k =
0,1,...,n—1.
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OCHOBHOI1 pe3yabTaT 3aKJII0YAeTCA B CICLYIOMEeM YTBePKICHUN.
Teopema. Touku A0KAALHUT MaKCUMYMOE PYHKUUT A, p_100(a) na ompeske [0;1] pasrol

a; = sin? 2(2—_{1), 7 =1,2,...,n. 3HaueHus 6 3Muxr MouKax pasHol
An n—1 oo(aj) = tg L a; — CLZ-‘ (4)
e 2(n+1) J

IIpu newemmom n moukot 24064451020 MAKCUMYME GYHKUUL Ay p1 00 ABAAEMCA MOUKG 4 = 1/2,
NPU YEMHOM T MOYKAMU 2A00GADHO20 MAKCUMYME PYnKuuy Ay 1 o0 ABAIIOMCA OAUINICATULUE K

2 mn -2 m(n+2)
1/2 MOKU AOKAALHOZ0 MAKCUMYMA, PAGHYIE SIN” omsy U SIN™ Zom-s. Taxum obpaszom
A 1 ¢ T
nn—1,0000 = = U8 —/—— ECAU N HEYEemHo
2 2(n + 1) ’ ’
1 s . ™
An,n_17m7oo tg sin ecAU N YemHo.

2(n+1)  2(n+1)

Joknax ocHoBaH Ha coBMecTHOi pabore ¢ T. A. l'apMaHOBOIA.
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11 IlpukjgagHad MaTeMaTUKa U1 MaTeMaTU4decKOoe MO/IeJINPOo-
BaHUE

A. A. Anuxanos. YCTOiYNBOCTDh M CXOAMMOCTDb PA3HOCTHBIX CXEM BTOPOIrO MOPSIKAa all-
npokcuManun st 1ud@y3noHHO-BOTHOBBIX ypPaBHEHMIA

Ha 6a3e guckpernoro anaJjora JpoOHON npou3BoHO# KamyTo mocTpoeHbl pa3HOCTHBIE CXEMbI
BTOPOTO MOP$JIKA AMMPOKCHMAIUN HAYAJIbHO-KPAEBHIX 3a/1a49 171 1uddy3nOHHO-BOTHOBOTO yPaB-
HeHUs JIPOOHOTO MOPSIKA MO BpeMeHu. MeTomoM sHepreTniecKuX HEPABEHCTB MOJTYYeHbI allpUOP-
HbIE OICHKH perrenniit Kak juddepeHuajibHbiX Tak 1 Jjisl Pa3HOCTHBIX 331a4. JIOK a3aHbl ycTOi-
YUBOCTb M CXOUMOCTDH TIPEIOKEHHBIX PA3HOCTHBIX cxeM. [IpoBeleHbl pacdersl TeCTOBBIX 3314
no/iTBepzK Tatone 3pOEeKTUBHOCTHL pa3pabOTaHHBIX aJIrOPUTMOB.

A.B. BoratbipeB. MaremaTudyeckKne 3a/[Ja4i CUHTE3a MHOTOMNOJIOCHBIX (PMIBTPOB

Paspaborka cOBpeMEHHBIX 3JEKTPOHHBIX YCTPOMCTB YacTO MPUBOJIUT K COAEPKATE/JIHLHBIM Ma-
TeMaTUIeCKIM MOCTaHOBKaM. ByIyT paccMOTpeHBI IBe 3a/1a4d, TPAIUIMUOHNHO BOSHUKAIOIINE T PU
CHHTe3e MHOTOIOJIOCHBIX 3JeKTprIecKuX GuabTpos: (1) 3ajada anmpoKCUMAaIym, T.e. HAXOXK IeHHe
AMILJIITY/THO-9aCTOTHO XapaKTepUCTHKH HYKHOI crienmdukanmu u (2) 3amava peajn3anui — CHH-
Te3 apXUTEKTYPbl U HAXOXK/IeHUe 3HAYCHUl CTPYKTYPHBIX 3JIEMEHTOB IIPUO0OPA, PEAJH3YIONIEro STy
xXapakTepucTuky. O6e npobjieMbl TPUBJIEKAIN BHUMAHUE BEIYIIUX M aT€MAaTUKOB CBOEIO BpEMEHH.

I1. H. Babumesud. YUucjaeHHOe peleHne HeCcTAIMOHAPHBIX 337a4 C TaMAThIO

PaccmarpuBatorcsi BOIPOCHI YUCJEHHOTO pelieHus 3aja4u Koy Jijisi 9BOJIIOIUOHHOIO yPaB-
HEHHSI C MaMAThIO, KOIJIa $)IPO MHTEI'PAJIbHOIO YJIeHa SBJISEeTCs Pa3HOCTHBIM. PaccMmarpuBaema s
HeJIOKAJIbHAs 3a/1a9a mpeodpa3yeTcsd B JOKAJIbHYIO, IPU 3TOM pelraeTcsd ¢1ab0 cBA3aHHAd CUCTEMA
YPaBHEHHH C JOMOJHUTE/TBHBIMUA OOBIKHOBEHHBIMHE JudhepeHnualbHbIMUA YpaBHEeHUIM H. /laHnbiii
MOIXO/, OCHOBAH Ha allPOKCHMAIIUN PA3HOCTHOTO SApa CYMMOM 9KCITOHEHT.

IO. B. Bacuaesckuii. MaremaTudecKmne T€XHOJIOTHH U MOJEJHN B 33aaYaX MeIUINHbI

B gokjtajie OyayT paccMOTPeHbl KJIaCChl MEJIMIIMHCKUX 3a/1a4, IIOCTAB/JICHHBIX MaTeMaTuKaM, a
TaKzKe IPUMEPbl MaTeMaTHIECKUX MOJIe/ieil, BOCTPeOOBAHHBIX B JIBYX KJANHUYECKUX ITPUIOKEHUIX.
[Teproe npuiokenune — KOPPEKINs BPOKIECHHBIX MMOPOKOB CePAIa — TpedyeT MOCTPOCHUS MePCOHA-
JIM3UPOBAHHON Mojeau KpoBooOparienus PoHTEeHa ¢ MOJHBIM KaBalyJbMOHAJBHBIM CO€IUHEHH-
em (IIKIIC), mpu KOTOpPOM mpaBoe cepjie u3oupyercs. JIByxmacirrabHas MOJAeTb OObeInHsIer
KBa3U-0/IHOMEPHYIO I'eMOJUHAMUYECKYIO MOJIE/b B CETU COCYJ/IOB M TPEXMEPHYIO MOJIE/Ib KPOBOTO-
ka B [IKTIC, npu 3T0M ncnob3yer JanHbie KOMITBIOTEPHON U MArHUTHO-PE30HAHCHO TOMOTpaduii.
Bropoe npusioxkenne — peKOHCTPYKIHSA a0PTAJBHOTO KJallaHa — TpebyeT MOCTPOeHUs TepPCOHA -
3UPOBAHHON MOJIEJIM 3aKPLITOrO a0pTAJbHOTO KJallaHa, B KOTOPOM IATOJOTHYECKH U3MEHEHHbIe
CTBOPKY 3aMEHEHbI Ha CTBOPKH, BbIpe3aHHbIe W3 00pabOTAHHOrO MepuKap/a malueHTa (onepanus
O3zaku).

C. A.TepacumoBa. MaremaTudeckne u (pu3NIECKNE MOAEJAN AMHAMUYECKHX MeMpPH-
CTUBHBIX HelipocucTeM

Braromaps nporpeccy B Takux 00J1acTIX HayKu, KaK TBEPOTEJbHAS MUKDPOIJIEKTPOHUKA, MO-
JIEKYJIIpHas OMOJIOTUs, HeJTMHefiHAsT JTUHAMHUKA IPUMEHUTEIBHO K HepOHAyKaM CTaJjia BO3 MOXKHA,
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pa3paboTKa, IPOTOTUINPOBAHUE U UCCJIEIOBAHNE YKUBBIX HEHPOHHBIX CUCTEM, COIPSI?KEHHBIX C HUC-
KYCCTBEHHBIMU JIMHAMUYECCKUMU CUCTEMaMU, a TaKXKe C YCTPOMCTBAMU CTUMYJIAIUM U U KOHTPOJIS
HeHPOHHOI aKTHBHOCTHU. B 3T0ii paboTe mpe/IcTaB/IeHO HECKOJBKO (PU3NIECKUX U MATEMATUIECKHUX
MOJIeJ1elt HeTPOHOTIOI00HBIX M HefPOTUOPUIHBIX CUCTEeM Ha Da3e MeMp UCTHBHOTO ycrpoiicTsa. I1po-
cTeffimas cucTeMa COCTOMT W3 MarTeMaTwdeckoit Moaenn PurnXpio-Harymo n eé sjteKTpudeckoit
CXeMbl U MEMPUCTHUBHOI'O YCTPOMCTBA THIIA <«METAJI-OKCHI- MeTaslI». BBLI0 mccaegoBaHo, ITO
U3MeHEeHHe aMILTATYIbI CUTHAJIA BeIyIIero reHeparopa MPHBOJUT K IMePeKTI0UeHNI0 MeMPUCTHB-
HOTO ycTpoiicTBa OJiarojiaps BHyTpeHHeil HACTpOiiKe I apaMeTpoB MEMPUCTHUBHOIO YCTPOUCTBA.
910 obecrednBaeT aMANTHBHYIO MOY/ISIIUI0 HEfPOHOMOIO0HBIX CHUTHAJIOB BEJIOMOTO T'eHepaTopa
B CHCTEME COIpPSKEeHHbIX aHaJOTOBBIX HEHpoHOB . OTMETHM, YTO IPU U3YyUYEHUU B3aUMHON CBd-
31 HEeHPOHOIOJOOHBIX TeHEPATOPOB Yepe3 MEMPUCTUBHOE YCTPOUCTBO, OBLI MOIYyYeH XaO0THIeCKU
pexxkumM. Ha 6a3e moyueHHBIX JAHHBIX O bLIa pa3zpaboTaHa U IPpOTECTHPOBaHA HeHpOruOpuIHAd CH-
creMa, KOTOPYIO MbI OlpejesisieM KakK KOMOMHAIWIO MCKyCcCTBeHHOro Heiipona PurnXnio-Harymo
1 KJIETOK Cpe3a THUIMOKAMIIA MO 3ra KPBICHI B 3aMKHYTOM KOHType. PaspaboranHas 3aMKHyTast
cuUcTeMa MOXKeT OBITH HCIOJIb30BaHA JIIs IMOBBIIIEHUS THOKOCTH HEfIPOHHBIX CBA3eil IIpu pelreHun
HEUPOIIPOTE3HBIX 3a,1a4.

M. A.T'yzesB. IlocTpoeHne HEEBKJINAOBBIX MOAEJEH CIJIOITHON Cpeabl

[TokazaHno, 4TO Kjaaccuyeckas MOJIE/b YIPYTOil CILIONIHON CPeIbl COMEPAKHUT «CKPLITHIEY Mapa-
MeTPhI, XapaKTepu3yolIline HeeBKJINJIOBY I'eOMETPUYECKYIO CTPYKTYPY BHYTDPEHHUX B3aW MOJleii-
CTBUI YaCTHUIL CpeJbl MeXKLy coOoi: TeH3op Pumana, TeH30p KpydeHusl U TeH30P HEMETPHIHOCTH.
[Ipeamaraorcs pas3IudHble cXeMbl KOHCTPYHPOBAHUS HEEBKJINIOBBIX MOJEIeH CI JIOMTHON Cpebl,
B KOTOPBIX «CKPBITHIEY HAapaMeTpbl ABJISIOTCS JOIMOJHUTETHHBIM HADOPOM TIEPEMEHHbBIX JIJIs BHYT-
penneii sHeprun. B KavecTBe MPUIOKEHUS TEOPUU PACCMATPHUBACTCSH MOCT POCHHE DEICHU Jis
HEEBKJIUIOBOM MOJIEJIH B CJIy4ae ILJI0CKO-/1e(DOPMUPOBAHHOTO COCTOAHUSA CILIONIHOM CPeIbl, /I UC-
cJIeJIOBaHUS KOTOPOI'O pUMeHsieTcss MeTo 1 (pYHKIUN Hanpsxkenuit itpu. Ilokazano, aro pyHKIUSA
HAIIPsIZKeHUiT HeeBKJIMIOBOM MOJIEIN VIOBJIETBOPSIET HEOTHOPOIHOMY OUTapMOHHYECKOMY ypaBHe-
HUIO, IIPaBas 4acThb KOTOPOI'O COBIAJAET CO CKaJgpHON KpuBusHoil. [Ipum srom BHyTpenHue Ha-
NpAZKeHNs CKJIAIBIBAIOTCH M3 KJACCUYECKOTO TOJS YNPYTHX HAUPIKEeHWil W HeeBKINUA0BA MO
HATIPSIPKEHUiT, OTpeeIsieMOro Yepe3 CKaAsIpHYIO Kp UBU3HY. TeopeTndeckue pe3yabTaThl pabOThI
UCIOJIb30BAHBI I AHAJM3a PA3JIHIHBIX SKCIIEPUMEHTAIbHBIX JJAHHBIX U BBIOOpa (DeHOMEHOJIOrH-
YeCcKUX MapaMeTpoOB HEeBKJINIOBON MOJIeTU U CCJIeJlyeMOTO MaTepuaJa.

E. A. Januakuu. UccienoBanne BIANSHUS T€OMETPUN HECUMMETPUYHOTO YJIMIHOTO Ka-
HBOHA HA CTPYKTYPY T€UeHUd U KOHIEHTPANUNIO IpUMeCH

Ba30BbIM 3J1eMEHTOM apXUTEKTYPhl COBPEMEHHOT'O TOPO/IA BT YINIHBIN KAaHbOH, TIOITOMY
OH YaCTO BBICTYIIAET B KAUeCTBe 0OBHEKTa IKOJOTHUECKIX UCCIIeIOBAHUI MTOCBATIIEHHBIX, KAK N3y Je-
HUIO PACIPOCTPAHEHUS BPEIHBIX BHIOPOCOB B I'OPOJICKUX KBapTaJax, TaK 1 MUKPOKJIMMATA I'OPOJIa
B nejioM. B paMkax Januoil paboThl ycuausd ObLIN COCPEIOTOYEHbI Ha PO BEJACHUU TapaMeTpuye-
CKUX PacyeToB C WCIO/IH30BaHUEeM, pa3padoTaHHOrO B TOMCKOM TOCY/IapCTBEHHOM YHUBEPCUTETE,
nporpamMmMHOTo KomTiekca M2U u BbigBIeHnN HEOIAaroNpUATHBIX ClIeHAPUEB TPOBETPUBAHUS VIIMI-
HOTO KaHBOHA.
Maremaruydeckast MoJieJib, peaju30oBaHHas B 1porpamMmMmuoM kKomiuiekce M2U, Bkjiodaer B ceOs
ocpennennbie 1m0 Pefinosibicy ypaBuenusi HepazpbuiBHOCTH, HaBbe-CTOKCA W IEPEHOCA TPH MECH.
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BaMBbIKaHUEe CHCTEMBI YPaBHEHHH MMPOBOIUTCI € HCIIOJB30BAHHEM I'PAINeHTHO-IU(DDY3HOHHON TH-
nore3bl byccunecka u JiByxiapamerpudeckoit k-e mogesn. Ilpu juckperusanuum 1p umeHseTcs
MeTO/[ KOHEYHOTO 00beMa, HepaBHOMEPHbBIE CTPYKTYPHUPOBAHHBIE CETKH U METOJ (PMKTUBHBLIX 00-
Jacreit.

Brinostaeno uccsteioBanne BAUSHAA PA3JIAYHON BBICOTHI 3/IaHU#, 00PA3yIOMMUX YIUIHBINA KaHbOH,
Ha KOHIIEHTPAIUIO IPUMECH B KaHbOHE M 30HE JbIXaHusd. [Ipyu BBIOJIHEHHE pacdeToB BBIO HpaIach
MIOCTOSTHHAST BBICOTA OCHOBHOTO (60J1ee BBICOKOTO) 3/1aHust, Hanpumep 40 METpoB, a BBICOTA BTOPOTO
3/IaHUS YMEHbBIIIAJach OT BBHICOTHI OCHOBHOI'O 37aHus 70 HyJsd ¢ maroMm 10 merpos. B pesyabrare
UCCJIeIOBAHUS JIJI KayKJIOTO PACCMOTPEHHOI0 BapHaHTa COOpaHbl M MPOAHAJU3UPOBAHBI CJIEITY IO
mue JaHHbIe: MaKCUMaJIbHas KOHIEHTpAIud B KaHbOHE, MUHUM aJbHasd KOHIEHTPaIsd B KaHbOHE
1 30He JbIXaHWs, CPEIHSAS KOHIIEHTpAllud B KAHbOHE W 30HE JIBIXaHW.

Pa6ota BbIOJIHEHA TIPH NOIepKKe MUHICTEpCTBA HAYKHN U BhIcIIero obpasosanus P® (cornarre-
aue Ne 075-02-2022-884).

FO. A. TopodeeBa. /ITunamuka MHEHHH B COIUAJBHBIX cooOIiecTBax (Ha OCHOBE HOP-
MAaJIBHOT'O pacupeeieHns)

B nokazie 6ymer npecraBieHa HOBask MOIETb TUHAMAKA MHEHUH B COMUATBHBIX COODIECTBAX,
OCHOBaHHAsI HA HOPMAJIbHOM pacipeseiennn. KOJIeKTHB y9acTHUKOB B3aUMO/IEHICTBYET C yIeTOM
nopora "nosepusa". Binsinue Ha 0TIEMIBHO B3STOrO areHTa 0OKa3bIBAIOT TOJIBKO T€ YIACTHUKH, MHE-
HHE KOTOPBIX PACXOJUTCS C ero COOCTBEHHBIM Ha 33/[AHHYIO BEJTHYHUHY.

PaccMmaTpuBaioTcsi OCHOBHBIE BOIIPOCHI B3aWUMOJECHCTBHUS areHTOB: JOCTUKEHHE KOHCEHCYCA B
coO0TIeCTBe, MOJIAPU3ANUST MHEHAN U T.I.

O/ivH W3 y9aCTHUKOB KOJIJIEKTHBA, SIBJISACH JUAEPOM, ITPUBOAUT MHEHHUsI OCTAJbHBIX K MTOPO-
rOBOMY 3HAYeHHI0. B CBA3W € 3THM, pemraeTcs BOMPOC ONTUMATBHOTO YIPABIEHUs JIS Ja HHON
3aKOHOMEPHOCTH.

[IpuBeeHsl pe3yabTaThl YUCJICHHOTO MOJCTUPOBAHU, HATISIHO HJIIOCTPUDYIONUX PA3JINU-
HbIE CIIEHAPUN B3aUMOJIEHCTBUS B OT/IEIBHO B3SITOM KOJLIEKTHUBE.

C.U. Kabauuxuu, M. A. lumaennn, H.C.HoBukos. IuckperHas peryjagpu3aius
HEJIMHEIHBIX HEKOPPEKTHBIX 3aa4

PaccmarpuBatoTes 1Ba MeTo/1a PETYISPU3aIiA HeJTMHEHHBIX HEKOPPEKTHBIX 33/1a9 — JIUCKPETH-
3alUs U CBeJIeHNe K JINHeHHbIM 3a1a4uam. [lepsoiit MeTo (uckpern3aius) 06CHOBAH JJIsl IIHPOKOTO
Kpyra 3a1a4 (HpHMbIX u 06paTHblx), KOTOpbIe MOT'YT ObITh CBEJEHbI K HEJIUHEHHBIM ONEPATOPHBIM
YpaBHEeHUAM BOJleeppa C OI'PaHUYE€HHO JIMINIIUO-HEIIPEPbIBHBIM AIPOM. K ITHUM 3aJa9aM OTHO-
CATCA TpdaMbIe U O6paTHbIe 3a/Ja491 JAJId KBa3UJINHENTHBIX I‘I/IHep60.HI/I‘{eCKI/IX ypaBHeHI/IfI U CUCTEM.
Bropoit meTon — cBeeHne TUCKpeTHON HeJIMHERHON 3a/1a91 K CUCTeMe JTHHEHHBIX aJredpaniaecKux
VpaBHEHUH — SIBJIAETCA PACIPOCTPaAHEHHEM HM3BECTHOI'O MeToJa OOpaTHON 3a1adul paccesHus Ha,
MHOI'OMEpPHbBIE 33/la4u. B KadecTBe HIpUMEPOB paccMorTpenbl Hejimneiitnoe ypasuenue Ilpepunrepa
U MHOTOMepHas oOpaTHasd 3a/]a4a aKyCTUKH.

O. . KpuBoporbko. MaTemaTudeckoe mojaenampoBaHue pacrnpoctpaneHna COVID-19
B perunoHax P®: uaeHTuPUINPYEeMOCTh, PETYyIdpu3anug U TPOrPaMMHBIT KOMIIJIEK C

B pabore nocrpoena u npoaHaJn3npoBaHa KOMILIEKCHAS MAaTEeMaTHIeCKas MO/IeJIh PACIIPOCTPa-
nennst COVID-19 B pernonax Poccuiickoit Pegepannn (HoBocubupcekasi, Omckas obaactu, Anraii-
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ckuii kpait, Cankr-ITerepOypr) ¢ y4eTOM 8 IMUHUCTPATHBHBIX U (hapMaleBTHIeCKUX Mep, OCHOBAH-
Has Ha KomOuHamun SEIR-HCD u arearnbix mozessx. [Tapamerpsr Moesieii, XapaKTepu3yonme
0CODEHHOCTH PACIPOCTPAHEeHNS MH(EKIINH B KOHKPETHOM PEruOHe, KaK MPABUI0, HEM3BECTHBI, YTO
HNPUBOJIUT K HEOOXOIUMOCTH PEeIIaTh COBMEIEHHbIe 0OpaTHBIE 33/ 1a4N.

[IpoBejieH aHAIN3 TyBCTBUTEJILHOCTH TTAPAMETPOB MoJIeseil K JAHHBIM 0OpaTHOH 3a1a49u (KOJIH-
4ecTBO exkeHeBHbIX [IIIP-TecToB, BBIsIBICHHBIX U yMepinuX B pesyiabrare COVID-19 ciyuaes), ¢
HOMOIIBI0 KOTOPOTO YMEHDBIITEeHbI TPAHUIB H3MEHEHHST HEM3BECTHRIX MapaMeTpOB. ATalTHpPOBAHBI
AJITOPUTMBI pellieHuss 00PaTHBIX 3aJa9 SMUJIEMHUOJIOTHU: CTOXACTHYECKAasd ONTHMU3BAIMSI, PUPO-
JONOI00HBIE AATOPUTMBT (TeHeTHuecKuit, TuddepeHnuanibHOl SBOMONMNUN, PO YACTHIT), METObI
YCBOEHHS, aHAJIM3a OOJIBIINX JAHHBIX U MaIIuHHOro oOydenus. Co3/1aH NpOrpaMMHBIA KOMILIEKC
JIIS aHAJM3a M pacdeTa CIieHApHeB PA3BUTHA SMUIeMHOJOTHYecKOil cuTyanun B HoBocubupckoit
obsacTu Ha 45 dHeil BIepes ¢ yU4eTOM ONPAHUYUTETbHBIX Mep, BAKIIMHAIINN U BIUSHUS TACCAYKU-
POIIOTOKOB.

Pabora Bbimosinena npu dbuHancoBoil moguepkke Poccuiickoro Haygnoro donga (mpoexr 18-

71-10044-11).

E. A. KpyneanukoB. O penieHnn oOpaTHBIX 3a/1a4 TE€OPHUU YIIPABJEHHSA C IIOMOIIBIO
raMUJIbTOHOBBIX KOHCTPYKITIii

JIok/1a,1 MOCBAIIEH PENTeHn o 3a1a91 JHHAMIIECKON PEKOHCTPYKITUH HEM3BECTHOTO YIIPABJICHHS
U IOPOXKJIEHHON MM TPAEKTOPUU JUHAMHIECKONH CHCTEMBI IO HETOYHBIM JHCKPETHBIM 3aMepa M
PeaIn30BAHHOIO HAOJIIOIAeMOr0 JIBUZKEHUS.

PaccmaTpuBaloTcs JeTepMUHMPOBAHHBIE TUHAMHYECKHE CHCTEMBI, adpDUHHBIE MO YIPaBJICHU-
AM. BHaquI/IH JOIIyCTHUMbIX praBJIeHI/IIU/I OI'paHu4Y€eHbl U3BECTHBIM KOMIIAKTOM. BBO,ZLI/ITCH IIOHATHUE
AOITYCTUMBIX O606Il[eHHbIX praBJIeHI/Iﬁ CO 3HaYCHHUAMUN M3 MHOXKECTBa PeryJjdpHbIX BEPpOATHOCT-
HBIX OOpeJIeBCKUX Mep Ha BBIIMYKJION 000JI0UKe, HATAHYTOM Ha 3TOT KOMIIAKT. BBemenue o60bmen-
HBIX YIPaBJIEHHI [TO3BOJIAET BOCCTAHABINBATH YIPABICHHS CO CKOJIB3AIIAM PEXKHMOM.

[Ipennaraercsa HOBBIN TOIX0/I K PEIICHUIO 3a,1a9H JHHAMUIECKON peKoHCTpyKIun. OcoOeHHOCTD
IoAX04a — HCIIOJIb30BaHHUE I'aMHJIBTOHOBDLIX KOHCprKHHfI 13 BCIIOMOI'aTCJbHbLIX 3aJa4 Ha IIOHMCK
CTallMOHaPHBIX TOYEK BbIIIYKJIO-BOTHYTBIX beHKL[I/IOHaJIOB.

[Ipei10KeH YUCJIEHHBIH AJTOPUTM PEIIeHud 3a/1a9u JTUHAMUYECKON DPEKOHCTPYKIIMH, CXOJIH-
MOCTBb KOTOPOI'0 0O0CHOBaHA MPH YCJIOBUH BHIIIOJTHEHHS OLpEIeIeHHBIX YCJIOBHI COIIACOBAHUS Ia-
paMeTpoB anmpoKcuManuu. JHGEeKTUBHOCTD AJTOPUTMA 00eCIeYnBaeTCd CBEIeHUEeM 3aa4Ud JIU-
HAMHUYECKOI PEKOHCTPYKIUU K MHTErpupoBanuio juueiiabix O/V.

N. M. KynukoB. cnonpb30BaHne KyCOYHO-TIapaboIMdecKoii PeKOHCTPYKIuu u3mde-
CKUX MEepEMEHHBIX JIJId YMEHbIIIeHnd AucCCchunaimm Meroaa ['ogyHoBa

Byner npencrasien ogna moandukanusg Metoqa ['oqyHoBa Ha 0OCHOBE KYCOTHO-TAPabOTUIECKOH
PEKOHCTPYKIUU (DU3NIECKUX HEePEMEHHBIX /I YMEHbIIEeHUs JUCCUTIAINNA TUCICHHOTO PEIl eHUsI.
[Tonyuennslii Yuc/JIeHHBI METOJL OBLT MOAPOOHO BepUGMUITUPOBAH HA KJIACCHYECKUX T'UJIPOIUHAMU-
JecKUX Tectax. [[poBeieHo ucc/ie1oBaHme MOPsiIKa TOTYHOCTH YUCJIEHHOTO METO/Ia Ha BOCIPOW3Be-
JICHHHU Pa3pbIBHLIX U JuddepeHnupyeMbix penrenudgx. VceaenoBana 3pOeKTHBHOCTD Tapaslie/b-
HOI pean3aIiy YUCIEHHOT0 MeTo1a. B nonosrHeHnn, Tpou3BOAUTEIbHOCTD METOIA TTPOJIEMOHCTPH-
poBaHa Ha MOJE/ILHON 3a/1a49€¢ O MHOTOCJONHOM B3PBIBE TEPMOSIJIEPHON CBEPXHOBOIA.

HcenenoBanue BbITIOIHEHO 3a cuer rpanTa Poccuiickoro Hayaroro ¢gouaa (npoext 18-11-00044).
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I.T. JlazapeBa. MaTtemaTndeckoe MOAEJIUPOBAHNE IIE€PEHOCA BEMIECTBA B CIHUPAJIHLHOM
MarHuTHOM ToJjie B yctanoBke CMOJIA

B kadecTBe yIepzKUBAOINIEr0 YCTPOWCTBA BBICTYHNAIOT MarHUTHBIE JIOBYIIKU, B KOTOPBIX HOp-
MHUpYeTcsl CaMOTIOe P KUBaIONTecs KOHGUTypanus mIa3Mbl I MATHUTHOTO TOJISA, CIIOCOOHBIE CYTIT
€CTBOBATH KAKOE-TO BPEMsI, JOCTATOYHO JIUTE/IBHOIO 110 MacirrabaM maa3MeHubIx npomneccos. Or-
KPBITHIE MATHUTHBIE CHCTEMBI [IJIsl YAEP:KAHWUSA ILJIa3Mbl PACCMATPUBAIOTCS B KAYECTBE B O3MOK-
HBIX KOH(DUTYDAIHIT [/IsT TEPMOSIIEPHOTO PEAKTOPA C MEPBBIX JTHEH MCCIeI0BAHUN TePMOSIIePHOTO
cuHTe3a. JlocTturayT 60IBIION mporpecc B MOHUMAHUU (DU3UKU OTKPBITBIX MarHUT HBIX KOH(U-
rypanuif 1 JOCTUTHYTHIX TapaMeTpoB Maa3Mbl. YcranoBka CrnupanabHas MarautHag OTKpbITad
Jloymka (CMOJIA) paspaborana u nocrpoena B 2017 rony B Uncruryre siaepuo it usuku CO
PAH wum. Byakepa. 9kcrepuMeHTAIbHO TOKa3aHA BO3MOYKHOCTD YIAEPKAHUA 33 CIET CIUPAJIBHOTO
MarHuTHOTO moJisd. HoBasg mMaremMaTmdyeckas MOJIeIb MEePeHOCa BEIeCTBa B BUHTOBOM MATHUTHOM
1I0JIe TIOCTPOeHa Ha OCHOBe ypapHeHwmit n3 Beksnemumena A./l. u mapamerpos ycranoBku CMOJIA.
B nmoknae mpencTaBiieHbl pe3yIbTATHI PA3BUTHS MaTeMAaTUIECKON MO Viep:KaHus NJIa3Mbl B
CIUPAJIHLHOM MAarHUTHOM ToJie. [Tomydennoe pacueTnoe pacrnpe/eneHue mIOTHOCTH B MO TEePETHOM
CEeYeHNN COMOCTABJIEHO C YKCIIEPUMEHTAIbHBIME JAAaHHBIMA. [[e/1b MaTeMaTuIecKoro MOJIeJuPOBA-
HUsI COCTOUT B HAXOXK/EHUU ONTUMAJIbHBIX TAPAMETPOB yIePKAHUs U B JaJbHEHTeM B Onpeese-
HUYM OCHOBHBIX MacInTaboB 3(pHeKTUBHOCTH ITOTO IPO Iecca.

Pabora BeITOTHEHA TTPH TTO/1/TepykKe MUHUCTEPCTBA HAYKH U BBICIIIEro oOpa3oBanus Poccuiickoit
Denepannu (Merarpant cornarmenne Ne 075-15-2022-1115).

B. JI. JIuTtBuuoB. Ilonepeuynbie kKojebaHuss KOHCOJU MEPEMEHHON AJIWHBI, Jexkarlieii Ha
yOpyroM OCHOBaHUU

OnHOMepHBIE KoMebaTeTbHbIe CHCTEMBI, TPAHUIBI KOTOPBIX JBUXKYTCS, MTUPOKO PACIIPOCTPAHe-
HbI B TEXHUKE: U3THOHbIE KOIeOAHWsT BAJIOB, OATOK W CTEPKHEe! ¢ MOJABUKHBIMU 3aKPEILICHUSIMH.
Bosunuknosenue koJiebanuit 60bIION aMILIUTY/Ibl B YKa3aHHBIX 00bEKTaX 4acTo ObIBaeT HEIOIy-
CTHMBIM, MO3TOMY Ha MEPBOM IJIAHE 3JIeCh CTOUT aHAJHM3 PE30HAHCHBIX CBOWCTB. PesyiabraTtamu
TaKOr0 aHAJIM3a MOTYT CTaTh: MOBBINIEHUE HAJIEYKHOCTH PAOOTHI TEXHUIECKUX OOBEKTOB C IMepe-
MeHHBIMI BO BPEMEHU T'DAHUIAMU, MOBBIIIIEHHEe TOYHOCTH PACUYETOB KOHCTPYKITWI HA TUHAMUIIE-
CKYIO TPOYHOCTD. Hamnmune IBUZKYIITUXCS TPAHUIL BBI3BIBAET 3HAUNTEIbHBIE 3aTPYIHEHUS TPU OTIH-
CAHWM TAKUX cUCTeM. TOYHbIE METOJ/bl PelIeHUs] OIPAHUYEHbl BOJHOBBIM yPaBHEHUEM U CPDaBHU-
TEJIbHO MPOCTHIMH TPAHUYHBIMU yCaoBUAMU. 3 npubmzkeHHbIx MeTo10B Hanbosee apdekTuBen
Metoj; Kanroposuya-l'ajiepkuna, KOTOPBIH MO3BOJISIET YIUTHIBATH JIEHCTBHE HA CUCTEMY CHJI CO-
OPOTUBJIEHUs CPeJbl, M3THOHYIO YKeCTKOCTD, BA3KOYIIPYTHe CBOMCTBA KOJIeOJIONerocs o0bekTa, a
TaKKe JKeCTKOCTDb MOMIOKKH. Vcmonb3ys Mmeton KanToposuya-l'asepkuna HaxonuTes TpudJIMzKeH-
HOE pelieHne 3a/a491 O HOIEPEeYHbIX KOJieDaHusIX KOHCOJIM C JIBUXKYIIeics rpaHulieil, jiexkaiiei Ha
ynpyrom ocuoBanuu. lIpuBoasgrcsa pe3yabTaThbl, MOJYyYeHHBIE /s aAMILIATY/Ibl KOJIeOaHUH, cOOT-
BETCTBYIOIIUX N-HOW JauHaMu4eckoit Moje. Vcciempyercs gBienne yCTaHOBUBIIETOCHd PE30HAHCA U
IPOXOXKIEHN Yepe3 pe3oHaHc. Perntenne moaydeHo m1yid Handosee pacnpoCTPAaHEHHOTO Ha TTPAKTH-
Ke caydas, KOT/Ia BHEITHHe BO3MYIIEHUs JIeHCTBYIOT Ha JBUKYIIelicsa TpaHUIe.

A. A.JlomoB. YCTOMYNBOCTh BBIYHCJUTENbHBIX pEHIeHuil B 00OpaTHBIX 33/avYax MJIEH-
tudukanun kK03(pPuIreHToB JNHENHBIX PA3HOCTHBIX yPaBHEHUI.

O6Cy)KIL&IOTCH HU3BECTHbIE W HOBbIE PE3YyJIbTaTbl II0 YCJIOBHAM CXOAUMOCTH BBIYHCJIHUTEJILHBIX
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AJITOPUTMOB B 0OpATHBIX BapHAIIMOHHBIX 3aja4dax Tumna Ilponn naerrudukanuu kodhdUIueHToB
PA3HOCTHBIX yPaBHEHWI B MAJIYI0 OKPECTHOCTH IJI00A/JILHONO MUHUMYMA, 11€JI€BOH (DyHKIUH.

[IpuBossTCS TeOpeTHIECKHE ONEHKHU JIOKAJTBHON YCTONINBOCTH TOYEK MHUHHUMYMa BAaPUAIMOH-
HOI 1e/1eBOi (DYHKINN K BO3MYIIEHUSIM B HAOJIIOEHUSIX B CPABHEHHUW C PE3YJIbTATAMH BBIYHCT
UTETHHBIX IKCIEPHUMEHTOB; OTMEUYAeTCs YKeCTKOCTh (BILIOTH JI0 MPAKTHYECKOH HeMPUMEHUMOCTH )
VCJIOBHI U3BECTHBIX TEOPEM C TAPAHTUPOBAHHBIMU OIIEHKAMU YCTOWYHBOCTH.

[IpenmaraioTes K 0OCYKIECHUIO MTPOCTHIE TPUMEPBI HAJIUYHS 00IacTell NI0baTbHOM HeycTolIn-
BOCTH uJieHTU(DUKAIME KOI(PDUIUEHTOB PA3HOCTHOI'O YPAaBHEHUS TIPU «OOJIBIITNX» BO3MYIIIEHH $1X
B HaDJIIO/IeHUAX. Bn30cTh HAOII0/IeHniT K 001aCTH IJI00ATbHON HEYCTOYNBOCTH B 3TUX HPUMEpPax
He OOHaPYKHUBaeTCsd JOKAJbHBIMEI (DYHKIUAMEA IyYBCTBUTEJIBHOCTH.

A. B. HeBepoB. YucjeHHOe pellleHne OAHOM 00paTHOM 3aaa4u AJd MOJAEJIA UTPhI CPE-
HEro IMoJis

PaccmarpuBaercsa 3ajada BOCCTAHOBJEHUsI | aMUJIBTOHHAHA B MOJEIN HWIPHI CPETHETO MOJIs
(MCII) o 3alaHHOMY PACIIPEIEIeHUIO IIOTHOCTH BEPOATHOCTH BOJIBIIOrO YUCIA OJHOPOIHBIX HT-
POKOB B qud pepeHnnaaIbHOl Urpe Mo/ eCTBHEeM BHEIITHEro YIPaBJIeHHS 38 HEKOTOPBINA IPOMEKY-
TOK BpeMeHH. 3a/1a9a CBOJUTCS K PEINIeHNIO CHCTEMBI IBYX YPaBHEHUH B YACTHBIX T POU3BOIHBIX,
IpUYeM OJTHO M3 KOTODBIX permaercs B upsivoM Bpemenu (Kosmoroposa-®okkepa-Ilinanka), a BTo-
poe (Tammabrona-fkobu-Bemnmvana) — B obparHoM. B mpeamnooxkeHun B BIMYKJIOCTH QYyHKIIHH
CTOUMOCTH YIIPaBJIeHAA HEOOXOIMMO ONPe e TUTh KOIPDUIueHTsl (hYHKIUA CTOMMOCTH, OIUCHIBA-
eMasi TaMUJIBTOHHAHOM.

Paspaboran 4mucIeHHBII aaropuT™ pelieHus MpaMoi 3a1a9d UTPhI CPEIHEro MOJIs Ha OCHOBE
MeTO/1a KOJIJIOKAIHH, TO3BOJISIONIEr0 PEITaTh MOy 9aeMy 0 CHCTeMY ypPaBHEHWH BO BCell pac 4eTHOM
00/1aCTH OJTHOBPEMEHHO B MPSAMOM U 00paTHOM BpeMmenu. Pazpaboran ajaroputM perieHus odpart-
HOIT 3a/1a4u Ha OCHOBE MHUHHMU3AINY T1e/IeBOr0 (bYHKIMOHAIA B CMBIC/I€ HAUMEHDb IUX KBaJIPATOB,
BBIPAKAIOIIETO PA3HUILY MEXKIY M3MEPEHHUSIMH 3aJIaHHON M MOJAEJUPYEMOH ILJIOTHOCTHIO paclpe-
JleJIEHHsT UIPOKOB IIPH TOJYYEHHBIX NPHOIMKEHNIX TapaMeTpoB. AJITOPUTM O CHOBAH Ha IpHMe-
HEHUHU METOJa I'PAIUEHTHOIO CIyCKA, B KOTOPOM MOJIYY€HO BBIPDAKEHUE I'DAJMEHTa, CBSI3aHHOE C
perternem conpsizkerHoit 3ana4qn K mogean VICII. TlpuBegensr pe3yibT aThl YUCAEHHBIX PACIETOB
qaas npocreiinteit SIR Mmomenn, onuchiBaoreil pacupocrpanerne HHMEKIHOHHOTO 3a001eBaHus B
HOILY/ISAIIAHN.

Pabora BhITIOJIHEHA TTpH O IepKKe Poccuiickoro nayunoro douga (mpoekt 18-71-10044-1T).

A. H. HypueB. AcumnroTudeckas Teopus Maryimnero Kpoija. Omenka a3 dekTuBHOCTI
JBUKEHU A

B pabore paccmarpuBaeTcs JABHKEHHE KPYIVIOTO IHJIHHIPHYECKOI'O KPbLIa, COBEPIIAIONIETO
norepevdHo-BpalaTe/IbHble KoaebaHus, B BA3KOH HecsKuMaeMoil XKuakocTH. [ onucanus ruapo-
JIMHAMUKHI KPbLIa HCIob3yercs ypapaenune Hasbe-Crokca. Pemrenne 3a1a4u ¢TpORTCS ¢ OMOIILBIO
MEeTO/Ia ACUMITOTHYCCKUX PA3JIOKEHU 110 MaJIOMy MMapamMeTpy, B Ka4ecTBe KOTOPOro BhIOHpaeTcs
Oe3pasmMepHast aMILITYIa Kojaebaunit. OrpaHndeHnii Ha JacTOTy KOJIeOaHWH MPH 3TOM He HaJa-
raercd. Vcermenyercd ciaydail ABUXKeHUs KpbLTa ¢ KpelicepCcKoil CKOPOCTBIO, B YCJIOBUAX HYJIEBOit
cpeaneil cuibl, JeidcTBYIOmeR 3a mepuoj KoJsebanuii. Kpelicepckast CKOPOCTb IPH 9TOM OIpe/ie-
Jidgercd u3 pernenus 3aja4u. [lo pesyjibraraM ucc/ieloBaHus aHAJIUTUYECKU OIIPE/Ie/IeHO JIBA 11ep-
BbIX YJICHA PA3JIOZKEHHUA pelIieHundg: HepBbIIU/I YJICH OIIMUCBIBAET IMMePpBUYHbIC HECTAIIMOHAPHBIC ITIOTOKH,
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dbopmupylomuecs B pesyabraTe KoaeGanuil, BTopoil — cTanupoHapHoe (BTOpHYHOE) TedeHme, 06-
pasyloleecd B Pe3y/IbTare HeJIMHEHHOro B3alMOJIeHCTBISA BpeMEeHHBIX rapMOHUK. Ilokazano, 4ro
NMEHHO B pe3yJIbTaTe BSaI/IMOﬂef/ICTBI/IH BpeMeHHbIX FapMOHI/IK BpamaTeJIbHOFO n HOCTyHaTeﬂbHOFO
KOJIe0aHUIl MOSIBJISIETCST HEHYJIeBast CPEHsIA CKOPOCTh JBUKeHust. [IpecTaBieHbl TOUHbIE W TIPH-
OmzKeHHbIe (POPMYJTBI I1d pacdeTa KpeficepeKoil CKOPOCTH B 3aBHCHMOCTH OT IIApaMeTPOB Koseba-
AndA. B 3akmodennn paboThl MpoBegeHa ampobaIys pe3y/IbTaToB ¢ HOMOIIb IPAMOTO UHCICHHOTO
MOJEIMPOBAHH, KOTOPas MOATBePANIA IINPOKHH AUATA30H MPUMEHIMOCTH TeopuH. [lomydenabe
peByJIbTaTbI HOKaSbIBaIOT, qT0 erﬁcepCKaH CKOpOCTb HI/IJII/IH,ZLpI/ILIeCKOFO Kpr.Ha B OIITHUMAJIBHBIX
pesKnMax JBUZKEeHHs COMOCTABUMAa CO CKOPOCTHIO MOTEPEYHBIX KOJeOaHWil, KPOMe TOTO paccMaT-
pUBAEMBIil THI JABUKATEIA HMEET BLICOKYTIO 3 PeKTHBHOCTD MO OTHOCHTEILHBIM 3HEPro3arpaTaM
B IHama3oHe uuces Penosbiaca Re ~ 102 — 103.

B. M. CagoBckuii. MaremaTu4ieckKoe MOAEJINPOBAHNE HEYCTOWYNBOTO COCTOAHUS
JKIJKOTO KPHUCTAJJIa B HEOAHOPOAHOM 3JIEKTPUUIECKOM II0JIe

Mogenupyercs 3pdekT mnepeopueHTanu MOJEKYJ B IMPOTAKEHHOM 2KHJIKOKPHCTALIHICCKOM
cJIoe, HaXOIAIIEeMCs B HEOJHOPOJHOM 3JEKTPUIECKOM T10JIe KOHIEHCATOpa ¢ KOPOTKUMH TEPHO JIH-
YeCKH PaCcHoIOKEHHBIMI OOKIaaKamMu. Oupeaendiomine ypaBHEHUS MOJETH TPeICTaBIAI0T cobOoit
HeJIMHeiTHbIe BapUAIMOHHbBIE YPABHEHUS Diljiepa [y JIEKTPUIECKOT0 MOTEHIINAIA U YIJIa OPUeH-
TaAIUK MOJIEKYJ B 33/la4€ MUHUM H3aIuu (DyHKIMOHAIA MOTEHITNAJILHO SHeprun. /g 9ucgieHnoro
pellieHusI ypaBHEHU MOCTPOEHA BapPUAIMOHHO-PA3HOCTHAS CXeMa, aJTOPUTMHUYECKas Peasiu3aliusd
KOTOPOM OCHOBaHA Ha MeTOJIe MPSIMBIX W UTEPAIIMOHHOM IIPOIecce, Ha KayKJI0M Iare KOTOPOTO
CTPOUTCH pelieHne ypapHenus llyaccona ¢ momorpio OsicTporo mpeobpaszopanus Oypobe.

[Iporpammvuast peasu3aiust ajropur™a Bbinojaena 1mo Texuosorun CUDA nisg Beraucauresin-
HBIX CHCTeM ¢ rpadUIecCKUMHA YCKOPUTEAAMI. AJITOPUTM U IPOrpaMMa BepuMUIIPOBAaHbI HA TOYH
OM pellleHuHu 33aJla4u JijIsl OJHOPOIHOIO IJEKTPUUECKOTO II0JI C HOCTOSHHBIM HAaYaJIbHBIM YIJIOM
OpHUEHTAIIMU MOJIEKYJ YKUJIKOTO KpUcTa/lla. B cepum pacdeToB MOyYeHB Pe3yJIbTaThl, I MUTHPY-
IOIIHe TIPOIECC 06pa30BaHusl GOJIBIINX JTOMEHOB COPHEHTHPOBAHHBIX MOJIEKY/T (DOEB) MpU MOTepe
YCTOMYMBOCTH PABHOBECHS TIEHTPOB.

Pabora nognepxkana KpacHoapcKUM MaTeMaTHIeCKHM IIEHTPOM, (pUHAHCUPYeMbIM MHHOOpHA-
yku PD B paMKax MeponpusaTuii mo co3ganuio u pasputuio peruonanbubix HOMIL (Coramenue
07 5-02-2022-873).

II. C. Cypuann. Oupenenenne napaMmeTpoB MaTeMaTHYe€CKON MOge/ I MMMYHHOTO OTBETa
Ha BUY-undeknuio

Bupyc nmmvynogedunura genoseka (BIIY) ocraercss ofHOM U3 OCHOBHBIX TTPOBJIEM LIIOGATBLHOTO
o0recTBeHHOTO 31paBooxpanenus. BIIY nopazkaer UMMYHHYIO cucTeMY U OCJIabJiger 3alm Ty OT
MHOTHX WHQEKINH U HEKOTOPHIX TUIIOB PaKa, ¢ KOTOPHIMH MOXKET CHPaBHTHCS UMMYHUTET 3710-
poBoro 4esioBeka. He cymectByer MeToj1a, 1mo3Bossioniero BpiednTh BUY-undeknuio . Oanako
OJs1aroiaps pacuiupeHuio J0CTya K 3(PPEeKTUBHBIM CpeJcTBAM TPOMUIAKTHKYA, TUATHOCTUKI U JIe-
venug BUY u onnmoprynucruveckux nHpeknuii, a Takxke yxojaa 3a nanuentamu , BUY-undexius
Hepenyia B KaTeropuio MOJJIAIONIUXCS TePAINU XpOHUYecKux 3adosieBanuii. /g npejynpex/ie-
HUS HAUXYJIIIErO CIEHAPHUS TPOTPECCUPOBAHNSA MHQEKITNH IPUMEHIETCI MaTeMaTuIeCKOe MOJIETH-
posanue. /Insa onucanus naroreneza BUY-undeknuu chopmyimpoBana cucreMa OOBIKHOBEHHBIX
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nuddepeHnTuaIbHbX ypaBHeHnii. Moeb COCTOUT W3 BOCBMH YPAaBHEHHMH, OMUCHLIBAIONINX YeThI-
pe cocrosinusi CD4+ T-kjerok u jBa Buga CD8+ T-kjieTOK, KOTOPbIE OTHOCITCS K KJIETOYHO-
My EMMyHHUTETY desoBeka. OcobeHHOCTh JaHHON Mozenu B ToM, uro CD4+ kjerku ciayxkar oc
HOBHBIM PE3€PBYapOM JIATEHTHO WH(MDUIMPOBAHHBIX KJIETOK. BUpyCHAsT HATPY3Ka HA OPTaHU3M de-
JIOBEKA CYMMHDPYeTCs U3 BO3/eicTBUS NHMEKITMOHHOTO U HenH(MEKITMOHHOTO CBOOOTHOTO BUPYCA.
g onmcaHHON MaTeMaTWYecKoW MOJe N TPHUBEJIEHO pellleHue 3aJa9u Kolu BhIYUCIUTETbHbI-
MU METOJAMH, a TaKzKe TPOBEJICH aHAIN3 UACHTUMUITUPYEMOCTH U AHAJIU3 YYBCTBUTEIHLHOCTH OT
BXOJHBIX JAHHBIX Jjid napamerpon. [locrasiena u perena oOpaTHas 3a/1a9a ONTHMH3AIMOHHBIMA
METO/TAMHU.

A.E. Cypoeruna. Ananu3 u nporao3upoBanue COVID-19

11 mapra 2020 roga Bceemwupnas opranusaiius 3JpaBooxXpaHeHus 00bsBUJIA, 4TO 00JI€3HD
COVID-19 mepepocsia B 1yi00aJbHYI0 W TeMEpPhb SIBASETCS OJHUM U3 BaXKHBIX OOBEKTOB MPOTHO
3a, MOCKOJIbKY TOYTH BCE Ha IJIAHETe UCHBITAIN Ha cede TIXKECTh ee BO3JeHCTBUS Ha OPraHu3M.
Henbio nacTosmieil paboThl ABJAGETCA aHaIU3 U ITPOrHo3upoBanue JuHaMuku pa3sutus COVID-19
¢ ITOMOIIIBIO JIOTHCTUYECKOTO ypaBHEeHHsT U Mojean l'ommepiia co capurom. /lanabie o 3aboJieBae-
MOCTH KOPOHaBHU pycoM B Poccum B34TH ¢ caiita Becemupnoii opranm3amnuu 3apaBooxpanenns. 1o
CKOJIB3SIIUM JIAHHBIM 3& HATh JIHeil ObLIN MOCTPOEHbI allPOKCHMAIIMY JIAHHBIX MOJEJIeH, KOTOpPbIe
O3B0 JISIIOT CIeJaTh MPOTHO3 Ha HECKOJIbKO el Buepen. O0e Momenn ¢ XOpOIiel TOYHOCTHIO
HpuOINKAIOTCA K JIEHCTBUTETLHBIM IOKA3ATEISIM.

A. A. Cymienko. AHanu3 ob6paTHBIX 33/1a4 aKyCTHYECKOTO 30HIUPOBAHUSI

Paccymorpenbl Teopernydeckue pe3yabTaThl 0 KOPPEKTHOCTH HaYaJIbHO-KPAEBbIX 3a,/1a4 /151 Y PaB-
HEHWSI TTePeHOCa U3JIydeHUs ¢ 000DIEHHBIME YCIOBUSIMHA COTIPSIKEHNA Ha, TPAHUIAX pa3/esia Cpesl.
JlokazaHbl TEOpEeMbI O CYIIECTBOBAHHH, €JMHCTBEHHOCTH W CTAOMIM3AIUH PeIleHHs HadaIbHO-
KpaeBoil 3a/1a4u ¢ 000OIEHHBIMH YCJIOBUAME COIPSIZKEHU Ha I'PAHUIE PA3Jie/a B OrpaHUYECHHBIX
1 HeOT'PaHMYEHHBIX 007acTaX. [TocTpoeHa Moae1b UMITYIbCHOTO 30HINPOBAHNS MOPCKOTO JHA TU/I-
POJIOKATOPOM DOKOBOTO 0030pa U perienbl 0OpaTHbIe 3a/[a9H, 3aK/II0YAI0NINecd B ONPE/Ie/IeHIe KO-
spdurmenTa JOHHOTO paccessHns n (PYHKINN, OITUCHIBAIOIIEH MaJIble OTKJIOHEHWS JIOHHON TTOBEPX-
HOCTH OT HEKOTOPOTO CpejiHero ypoBHs. Pazpaboran u anpodupoBaH Ha peajbHBIX JAaHHBIX 1'BO
AJITOPUTM PHIBTPAIUE 00BLEMHOIO PACCeIHHSI B OKEAHHIECKOit cpejie.

E. E. ToipThinianukoB. I3BecTHBIE 1 HEU3BECTHHIE CBOMCTBA T€H30PHBIX PAHI'OB

KaHoHnndeckne TeH30pHBIE PA3I0KEHUsT — ITO MPUMep ajaredpanvdeckoii peanan3annu ujaen pas-
JlesieHus epeMeHHbIX. OHU 9BIMIOTCA KJIACCUIECKUM O0BEKTOM TEOPEeTHYECKO MAaTeMAaTUKH U B
TO K€ BpeMs UMeIOT MHOI'O OYeHb MOJIE3HBIX IPpUIoXKeHui. X cBoiicTBa B d-MepHOM ciIydae Ipu
d > 3 cyIecTBEHHO OTJIMYAIOTCS OT MATPUIHOrO caydas d = 2. OaHO U3 paguKaabHBIX OTJIHIHI
CBSI3aHO C IOHSITHEM T'PAHMYHOI'O pPaHra, KOTOPOe OTCYTCTBYeT B MaTpUYHOM cjydae. Mbl pac-
CMOTPUM HEKOTOPBIE OTKPBITHIE BOIPOCHI, CBI3aHHBIE ¢ 3TUM MOHATHEM, B TOM YHCJE BOIPOC O
HE3aMKHYTOCTH PAHI'OBBIX MHOXKeCTB. [lJId MposcHeHus 9TOT0 BOIIPOCA MpeJjlaraeTcd IunoTe3a 00
YBeJIMYEHUs PAHTa JII0O0r0 TeH30Pa, PAHT KOTOPOI'O MEHBIIE IJIABHOI'O PAHTa, ¢ MOMOIIBIO ITPUOAB-
JIEHUsI KaKOT0-TO TeH30pa paHTa oanH. JlokasbsiBaeTcs TeopeMa O CIpPaBeIMBOCTH STOW THIOTE3bI
MOYTH BCIOALY.
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C.II. lapeB. MeToabl sparce recovery /s OOHapy»KeHHS CKA4YKOB B (pa30BBIX M3Me-
pPeHUdX HABUTAITMOHHBIX MPUEMHUKOB

Hokmam ocaoBan Ha coBMecTHO pabore ¢ A.C.lIlycrommioseiM. B mokiname maercs o630p
pa3paboTaHHBIX aBTOPAME HOBBIX METOJAX HAXOMKIEHUS MAJbIX PA3PBIBOB CHJIBHO 3aIlyMJIEHHBIX
U3MEPHUTEIbHBIX JAHHBIX, OCHOBAHHBIX Ha METOJaxX Sparse recovery. ITokazaHo, 9410 110 cpaBHEHHIO
¢ paHee MPUMEHSIBITHMUCS METOJaMU BEPOSITHOCTH ODHAPYKeHHs Pa3pbiBa (KaK YacTHBIN CJIydaii
perennst “3a1a9n 0 pa3iajike’ BPEMEHHOTO Psijia) HOBbIe MeTO/a TO3BOJISIIOT ¢ BEICOKON BEPOSTHO-
CTHbIO OOHAPYZKMBATH PA3PBIBHI, IO BEeJIUYHHE MEHBIIHE, 9eM YPOBEHb IIyMa B JaHHBIX.

O. 0. Huaynako. O 3amade pa3merieHns C JOMOJHUTEIPHBIMI OIPAHNYEHUAME HA Tpa-
dax apeBecHoro Buaa.

B kuaccuuaeckoii cetoit 3amade pasvernenns (Facility Location Problem, FLP) tpeGyercst pas-
MECTHUTDH NPEJIIPUATHS B BEPIIMHAX 33 JaHHOI0 Irpada ceTu Tak, YTOOBl ¢ MUHUMAJIBH bIMHU 3aTpa-
TaMH Ha OTKPBITHE MPEJANPUIATHII U TPAHCIOPTUPOBKY HPOJYKTA €IMHOBPEMEHHO YIOBJIETBOPUTD
CHPOCHI BCEX KJIUEHTOB, HAXOSAIIUXCS B BepiminHax ceru. EcrecrBeHHbIM 000 OlieHneM KJaccude-
CKOI 33JIa90 ABISIOTCA 330a491 ¢ JTOMOJHUTETBLHBIME OIPAaHHYEHHsIMH Ha 00bEeMBI HPOU3BOIACTBA
npeanpusaruii (Capacitated FLP, CFLP), a take ¢ orpaHHYeHUsSIME Ha TPOMYCKHBIE CIIOCOOHO-
cru kommyHnukanuii cetu (Restricted FLP, RFLP). B noknaze pacemarpusatores 3agadu RELP u
onnopoanas CFLP ma mpocreiimux tunax rpadoB TaKux Ka K IyTH, 3BE3/IbI, JIePeBbs, I'Padbl ¢
OrpaHUYeHHON JPeBOBUAHON mupuHoi. [IpuBojsiTes HeaBHUe PE3YIBTATHL, IOJIYY€HHBIE COBMECT-
HO C COABTOPAMH, 10 YTOYHEHHIO CJIOZKHOCTHOIO CTATYCa U MOCTPOEHUIO TOYHBIX MOJTHHOMHUATHHBIX
(1 mazke JIMHEHHBIX), & TaKKe MCeBIOMOIMHOMUAILHBIX AJITOPUTMOB PEIeHUs JIJIsi YACTHBIX CJIy-
YaeB paccMaTPUBAEMBIX 3a/1ad.

A. C. YesrnokoBa. Knaccnueckne nu KkBAHTOBbIE MOJEIH IIPOHUIIAEMOCTI HAHOIOPUCTHIX
CTPYKTYD

Baaua Tazopas/esieHns U BBIIEIEHUs ONPEIETeHHBIX KOMIOHEHT W3 CMECH aKTyaJbHA s
XUMIYeCKON U J00BIBaoIIeil oTpacieil mpoMblnieHHOCTH. C pa3BUTHEM BBIYUCIUTETBHBIX MOIIH
0CTell KOMITBIOTEPOB PA3BUBAIOTCS METOIbI MOJEKYISIPHON IUHAMUKHI, B TOM YHUCJIe TPUMEHUTEb-
HO K 33j7a4aM (DUIBTPAIUN U OYMCTKU Ta3a W KUIKOCTEH ¢ MCHOJIb30BaHUEM (DYHKIIMOHA JTHHBIX
MeMOpaH.

B kadectBe MaTepuasa Jjid MeMOpaH MOXKHO PacCMaTpUBATH rpadeHonomo0HbIe CTPYKTY Pl —
0oJiee TOHKHE MeMOpaHbl, KaK IIPaBUJIo, 00/1a/1a10T 60/1ee BEICOKO CeIeKTUBHOCTRIO. B 11 ociieiHne
TOJIBI MOSIBUJIACH BO3MOXKHOCTD TOJIY4YaTh rpadeHonom00HbIe MATePUATBI ¢ PETYISPHBIMEI TOPAMHU.
OpHako cocTaBHBIE MeMOpaHBl W3 KPYIHBIX HAHOYACTUIL — (DY/IIEPEeHOB W HAHO TPYOOK TaKiKe
IPEJICTABISIOT WHTEPEC, BBU/Y HAJUYUS BPAIATEIbHBIX CTEIIeHeHl CBOOOIBI STUX YACTHII.

B noxsraze OyayT mpeacTaBieHbl Pe3YIbTAThl UCCAEI0BAHUS IO MOJEJIUPOBAHUIO B3aUMO/IEH-
CTBUS TA30BbIX KOMIIOHET C MOJIEKYJaMU HAHOMOPUCTHIX MeMOpaH. [lomydensl dmciieHHBIE pe3y
JBTATHL [0 MEUKPOCOCTOSTHUSIM CHCTEMBI U3 ATOMOB/MOJIEKYJ Ta3a U aTOMOB/MOJIEKYJT MeMOPaHBDI.
Paccuntanbl TpOHUTIAEMOCTH HAHOMOPHUCTBIX CTPYKTYp Kpuctasaios dymrieputa Cgqy m Csg, TIOT-
HOW YKJI&JIKH 3aKPBITHIX YIJIEPOIHBIX HAHOTPYOOK, TMOPUIHBIX CTPYKTYP U3 3aKPBITHIX HAHOTPY-
6ok u rpadenosn, cioes rpadena u mHuTpuga oopa. llocTpoena mMoses b onpeesieHIs MOBOPOTOB
HEU3MEeHAEMON MOJICKYJAAPHON KOHCTPYKIIUU.
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B. B. YepHuk, II. O. Byknemuries. UnciaeHnHoe peliieHne JBYMEPHOIT 3a4a491 C TTOABUK-
HOli rpaHuneit u ycaosuamu tuna Xege-Illoy aaa momennpoBanust ak THBHOTO JIBUYKeE-
HUA KJIETKH.

MexaHn3M TOIBUXKHOCTH YKHBBIX KJIETOK SBJSETCA IMPEIMETOM HCCJIeT0BaHUA /I IMIHPOKOTO
Kpyra y4éubix. Ceromaus 6HoJIOTH, (PUSHKH U MATEMATHKH HIIYT HOBbIE MHCTPYMEHTBHI JIJIS MOJI
eJIMpOBaHus TOro ipoiecca. B jjannoit pabore npejcrapjieHa npocras JAByMepHas MOJE/b K/eT-
K €O CBOOOJHBIME TPAHUIAMU, JBUKYIINEHCS 10 OJHOPOIHON M M30TPONHON moBepxHOC TH. B
HEl ONMUCHIBAETCA JUHAMHWKA CJAOXKHOW aKTOMWO3WHOBOW KWUJAKOCTH, CBOWCTBA KOTOPOW BJIUAIOT
Ha JUHAMUKY TPAHHUIL ¥ IOJIBUXKHOCTH KJeTKu. CHcTeMa ypaBHEHUN B YAaCTHBIX IIPO M3BOJIHBIX B
00J1aCTH cO CBODOIHOM I'PaHHIEHl COMEPXKUT HeJOKAIbHBIH wieH. 3akon Jlapcu ommchIBaeT MOTOK
AKTOMMO3UHOBOHI KUJAKOCTH, & paclpeaeaeHne MUO3UHA B KJeTKe U3MeHs eTCd B COOTBETCTBUU C
ypaBHeHneM ajiBeKinu-1uddy3un. ['panndnble YCJIOBUs HAIMMCAHBI B IIPEIIOJI0KEHHH, YTO PACTS-
JKeHre KJIeTOIHOI MeMOpaHbl omuchiBaeTcs ypasHennem FOnra-Jla maaca. Takske mpHCyTCTBYIOT
YCJIOBHE HEIPEePbIBHOCTU HOPMAJbHON COCTABJAAIONIEH CKOPOCTH KUJAKOCTHA HA I'PAHUIE U yCJIOBUE
HEIPOTeKAHUI.

(Ap = Co—Q(m)

om + V(mVy) = Am
Cp = vk + pesr(|21)])
V, =0p

o,m=20

\
Jlng mosydenusd npuOIUzKEeHHOTO pelleHHud 3ajiava Oblla CBejieHa K KpaeBoil 3ajade cO cMellaH-
HBIMH YCJIOBHSIMHU Ha, IIOCTOSHHOM I'paHuIle, pa3spadoTaHa clelralbHasd pa3HOCTHAS CXeMa BTOPOTO
HOPsAIKa TOTHOCTH W Peaju30BaHa B BUJIE IIPOrPAMMHOI0 MOAY/Is Ha s3biKe Python. Ilomydens
YCTOMYMBBIE PEIICHUd, B TOM YHUCJE CXOJAMAIIEcd K HEKOTOPBIM aHAJUTHYECKH M CO BTOPBIM TIO-
PATKOM TOYHOCTM.

E. B. UmxkonkoB. O AByX Moaeadx AJd IJIa3MEHHBIX KojebaHmii: TOCTAHOBKHY 3a1aY U
YICJICHHBIN aHAIn3

Paccmarpuaercst B30y K/AeHNe IIJIA3MEHHBIX KOJIeOaHMi ¢ ITOMOIIBI0 KOPOTKOIO MOIIHOIO Jia-
3€pHOIro uMIIyJbCa. (DI/ISI/ILIGCKI/IIU/I aponmecc MoAe/JInpyeTcd Ha OCHOBE ABYX IIOAXOA0B: KUHETUYECKOI'O
n TUApOIUHAMHUYICCKOTO. HaqaﬂbeIe ycaoBud BbI6I/IpaIOTC§I JJI4d X MaKCHUMaJIBbHO BO3MOXKHOT'O CO-
racoBaHus. YpapHeHns BitacoBa — MakcBessia YuC/IeHHO PemalTcd ABYMS UIeHHO pa3IundHbIMI
AJTOPUTMAaMU; AHAJTOTHIHBIM 00PA30M MOIYYAIOTCS TPUOTHKEHHbBIE PeIeHs THAPOINHAMITIECKHX
ypas "euuil. [lesibio uccjieloBaHuil SBJIETCH YCTAHOBJIEHUE CXOJACTBA U PA3/IUUUs MOJIE/Ied B PaM-
Kax paccMmarpuBaeMoii 3aa4qn. Ocoboe BHUMAHIE yIeIsIeTCs TeMIepaTypHbIiM ddexTam.

M. A. IMMTumnennn, C. . Kabanuuxun, H. C. HoBukos. IludpoBoii aBoiiHUK 3J1€KTpPO-
aKyCTHYEeCKOT0 ToMorpada

B pabore mpejcraBiena MaTeMaTudecKas MOJIETb 3JIEKTPOAKYCTHUECKOH ToMorpaduu Ha oc-
HOBE 3aKOHOB COXpPaHEHUsd, KOTOPas HE TOJbKO OIMUCHhIBaeT Takue 3P@eKTbl, Kak audpakiu s,
HpeoMJIeHNe, PeAKIASA W aKyCTHIEeCKOoe MOTJIONIEeHNe HeOJHOPOTHBIX cpejl Ha (DI3MIeCKOM YPOBHE,
HO ¥ MIO3BOJIIET MO/IETUPOBATH AUArPAMMBI HAIIPABJIEHHOCTH UCTOYHUKOB U IpHe MHUKOB. ['mmep-
DoMvecKast cCucTeMa MepBOro MOpsIKa MO3BOJIAET HaM MPEeIJIOKUTH D0Jee PEATUCTHIHY0 MOJIETh
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¢ pU3HIECKON TOYKM 3peHUd. ITH yPaBHEHHUs MOJYUYEHBI HEIocpe JICTBEHHO U3 3aKOHOB COXpa-
HEHUSI MEXaHWKM CILIONIHBIX CPeJ, 94TO IO3BOJISeT HAaM KOHTPOJMPOBATH COXPAHEHHE OCHOBHBIX
WHBAPUAHTOB TMPU DENIEHUU TPAMBIX U OOPATHBIX 33Ja9, 9TO SIBJISETCS BayKHBIM IIPU PEIeHnn
HEYCTONYNBBIX 33144, TAK KAK 3aKOHBI COXPAHEHUsI OCHOBHBIX HHBAPUAHTOB SBJISIIOTCS] KPUTEPUEM
HPABUJILHOCTH PEIICHUS.

UccietoBana MmaTeMaTHIecKast MOJIEJIb PACIIPOCTPAHEHS BOJIH B OJHOPOIHBIX U IeTePOreHHBIX
001aCTSIX ¢ HEOTPAYKAIOIIUMHI TPAHUIHBIMHU YCJIOBHUSIMIU.

Pazpaboran meros pentenunsi KodbdunneHTHOl 00paTHON 3a/1a41 BOCCTAHOBJIEHHUS OCHOBHBIX
9JEKTPPOMATHATHBIX M AKYCTHIECKUX TAPAMETPOB CPeJIbl MO JOTMOTHUTETHHON WH(MOPMAINT O TaB-
JICHHH, ©3MepsIeMOM Ha TpaHuIiie uccemayeMoit cpejpl. ObpaTHas 3a/1a49a CBOAUTCA K METHUMU3AIIUN
IEJIEBOr0 (PYHKIIMOHAIA, KOTOPas PelllaeTcss METOJIOM I'PAJIMEHTHOIO CIIYCK a. lIpuBenennl pe3yib-
TaThl YUCJIEHHBIX pacuyeToB. IIpoBeneH cpaBHUTEIbHBIN aHAIN3 ABYX MOJXOMOB JJIs1 BHIUUCICHUASA
rpajiueHTa (pyHKIMOHAJIA.

Pabora Bwioinena mpu nojyiep:xkke npoekra PH® 19-11-00154.

K. A. IMTummapes, T. 1. XabaxnamnieBa, A. A. Kopobokun. lccaenoBanue Hamrpa>KeHHO-
AedopMHUPOBAHHOIO COCTOAHUSA JIEAOBOTO IOKPOBA B 3aMOPOXKEHHOM KaHAJI €

PaccMaTpuBaioTcs ruipoynpyrue BOJHBI, PACIPOCTPAHSIONINECS BIOb 3aMOPOKEHHOTO KaHa-
ja. Kanas umeer mpssMOyrosibHOE CedeHUe U 3aTOTHEH KUIKOCTHI0. ZKHIKOCTh MOKPBITA TOHK UM
JIeJIOBBIM MOKPOBOM. V3y4daeTcd Ba KJiacca 3a/1ad: peakins JbJa Ha JBUKEHNe BHEITHell Harpy3-
KU U UCCJIe/IOBaHNe XapaKTePUCTUK MEePUOINIECKUX THIPOYIIPYTUX BOJH, PACTPOC TPAHSIIONIIXCS
BJIOJTb KAHAJA C MOCTOSTHHOM CKOPOCTHIO. 3a7auu 06 ompeeieHuH MPOruboB JbAa U MAKCHMAJIb-
HBIX jiepopMaruii B J1eJOBOM MOKPOBe (DOPMYJIUPYIOTCS B PaAMKax JUHEHHONW Teopuu THapoyIpy-
roctu. 2KuIKOCTh HEBSI3KAA W HeCKuMaemasi. JIeqoBbIil MOKPOB MOJEJIUDPYETCA TOHKON yIpyroi
WU BA3KOYIPYTOil mIacTuHOM B pamkax Teopun KenbBuna-Qoiirra. TeueHnne, BEI3BAHHOE MPOTH-
OaMu IJIACTHHBI, CIUTAaeTCS MOTEHITNAJbHBIM. PaccMaTpuBaeTces Jie/l, TPUMOPOXKEHHBIN K CTeHKaM
KaHasta. BHeNTHAS Harpy3Ka JBUKeTCS BIOJIb KaHAJA ¢ TIO0 CTOSTHHOM CKOPOCTBIO W MOMEJUPYeTCs
[JIAJKUM JIOKAJIN30BAHHBIM IIATHOM JABJICHUS, JBUKYIIMMCS 110 BepXHeil HOBEPXHOCTH JIeJ0BOTO
MOKPOBA, WU TOABOJIHBIM TEJIOM, MOJAETUPYEMbBIM TPEXMEPHBIM JIUTIOJIEM C UCIIOIb30BAHIEM METO-
Jla 3epKAJTHHBIX 0TOOpaYKeHUt. 3a,/1a9a PerraeTcs ¢ MOMOIILIo mpeobpa3oBanns Pypbe BIOIb KaHA-
Jla U pas3JyiozKeHneM MpoduId KoaeOaHuii J1 blia MomepeK KaHajla Ha HOPMaJIbHbIE MOJIBI KOJTeOaHni
yupyroit 6anku. [locmeauM pe3yabTaToM sBiIseTcs pa3pabOTaHHBINR MeTOJ MOCTPOEeHUs] HOPMAJIh-
HBIX MOJI ¢ Y9€TOM HPOU3BOJIBHO ¥ TOJINIMHBL Jibja HOomepek Kanaaa. O0/1acThb 10 MuprHe KaHa1a
pa3dMBAETCs HA MAJIble OTPE3KH, HA KOTOPBIX MPOMIITH TOJITAHBI JIET0BOMH MIACTHHBI AlTPOKCHMI-
pyercst imHeltHbIME (DyH KiusiMu. Ha KaKaoM oTpe3ke onpenensiiorcss (hyHKIHUH, OMUCHIBAIOIINE
npoduab BOJIH momepek KaHauga. [loaydeHHBIE MOJBI TOCTPOEHBI TaKUM 00pPa30M, YTO MPOTUOBI
JIbJIa, HAKJIOH, MOMEHTHI W TlepPepe3bIBAIONINe CUJIBl HEMPEPHIBHBI BIOIb BCell MUPUHBI KaHata. B
JIOKJIaJIe TPUBOMATCS 3TU U JPYTHE Pe3 VAbTATHI UCCTIETOBAHUS PACCMOTPEHHON 33 a91.

Pabora aBropos noaepxkana mnpoekrom PODU CT a 20-58-46009 “Harpysku Ha uHKeHEp-
HbIe coopy:keHust B Mopckom Jibay . Pabora K. A.IllumMvapesa moaepzkana rocy1apcTBEHHBIM
3ajanneM MunHucTepcTBa Hayku U Bbiciero odopaszosanus PP mo teme “CoBpeMeHHBIE METOJIbI

THIPOJMHAMUKH JITs 33144 TPUPOIONOIb30BAHAS, HHIYCTPHAIBHBIX CUCTEM U TIOJISPHOH MEXAHW-
ku” (Homep Tembl: FZMW-2020-0008).
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12 Teopus BeposTHOCTEI1

U. A. AnekceeB. Kpurepuii kBa3u-0e3rpaHUYHON AeJIMMOCTH OJd HEKOTOPOTO KJjacca
CJIydailHbIX BEKTOPOB

B janHOM M0KI1a/1€ pacCcMaTpUBAIOTCS CIyYaiiHble BEKTOPDI, (DYHKIIHSI PaCIIpe/Ie/IeHIsT KOTOPhIX
AMeeT CACTYIONU BUI;

F(2) = aFyse(2) + (1 — @) Faps(z), = € RY, (5)

rie a € (0,1], a Fyise(x), Faps(z) 0b03HAUAIOT AMCKPETHYIO W abCOJIOTHO HENPEPhIBHBIE YacTH
COOTBETCTBEHHO:

Fise@) = 3 pup 1 Fus(z) = /( plu)dn, e R (6)

z€(—o0,x)

3nech i, € RY k € N — pazanunble BekTopbl ¢ Becamu p,, = 0, k € N, S e Pa = 1
p: R — R — mrorrocTs pactpeaenennd, p(u) > 0, u € R? u Jga p(u)du = 1. Yepes (—oo, x), rae
= (W, 2? . 2@) e R? obozmaumm (—oo, z(M) x ... x (—o0,z®) C R%

JLng BeKTOpPOB ¢ pyHKIMEH pacipe/ie/IeHus BUIa Oy/ZeT moJiy4eH KPUTEPHUil MPUHAJIICHKHO-
CTH K KJIACCY KBa3nu-0e3TPaHUYHO JAeJNMBIX pacipesaenennii. Bece pesynabrarsr OyayT chopmMyanpo-
BaHBI )T OOIIEro CIydast — CYMMBI HEHYJIEBOM ITOYTH-IIEPUOINIECKOl (DYHKINK U IPpeoOpa30BaHNA
Dypbe HeKOTOPOil IJIOTHOCTH, TO ecTh paceMarpuBaerca dyakmug h : R? — C takad, 1To

h(t) = haise(t) + haps(t), t € RY,

rIe

haise(t) = Y g€, 1 hans(t) = / g(y)e Uy, teR,

d
yey R

rae Y C R? memycroe e Gosee wem cuernoe MuOKecTBO, ¢ € C s Beex y € Ym0 < 30y [gy| <
oo, byrkmug q : R? — C ygosaersopser Jga la(y)|dy < oo.

M. A. Anoxuna. Ilpenenbuas TeopeMa Ajd MOMEHTA MAaKCHUMyMa CJIy4aiiHOrO OJIy>K-
JaHusl, JOCTUTAKIIET0 (PUKCUPOBAHHOTO YPOBHS

Pacemorpum ciygaitnoe Guyxkpanue S, = X; + -+ X,,, n € N, Sy = 0, rme Xy, Xo, ...
— HEe3aBUCHMBIE OJMHAKOBO PACIpejeseHHble (H.0.p.) ciiydailHble Bequndusbl (ca.B.). s sroro
OJTYy2KTaHUsT XOPOIITO M3BECTEH 3aKOH apKCHHYyCa:

2
P <T—M §1:> — —arcsiny/x, n— o0, x€[0,1],
n m

re Tp;y — MOMEHT IIepBOTO JOCTUKEHUsST MAaKCUMyMa OIyKaanueM S,. Hac unTepecyor Takue ke
pe3yJIbTaThl, HO JIJIsd

P(T—ng‘Mn:k:), z€[0,1],
n
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rae M, = S;,. B gokn1age OyneT moiydeHa acHMITOTHKA JaHHONW BepOSATHOCTH MAJid apudMe-
TUYECKOI'O CJIy4altHOro OJIy2K/JaHusl B CJlydae HOPMaJibHbIX YKJIOHEHUU JIjid C/lydaeB KOHEYHO! u
OECKOHEYHOH JIUCIIePCHH, & TAKYKE YMEPEHHBIX W OOJIBIINX YKJIOHEHUH IIPU KOHEYHOH JUCIIEPCUN U
BBITIOJTHEHWH TIPABOCTOPOHHEr0 yeaoBus Kpamepa.

[Lnanupyercss paccMoTperhb caydait k ~ n® n — oo, npu 0 < o < 1/2 1151 apupMeTnaeckoro

CIYYaHOro OJ1y K IaHHUS.

B. . AdanacrkeB. YciioBHBIE TIpeAEIbHBIE TEOPEMBI AJd CIAyJYalHBIX OJIy>XKIaHUIT U UX
JIOKAJbHBIX BPEMEH

Ilycrs X1, Xo, ... — HE3aBUCHMBIE CIyYaiiHble BEIMIMHBI C OMUHAKOBBIM apU(pMETHIECKUM Pac-
npeJeseHueM ¢ MakcUMaabHbIM marom 1, npuuem EX; = 0, EX? := 02 € (0,+00). ITonoxum
So=0,85; = 22:1 X, mpu ¢ € N. Ilycrs T=min {i > 0: 5; < 0}. Benem ocmanosaennoe cay-

[ycrs {W (t), t > 0} — 6poyHoBcKast u3BmmHa u [+ (u) — ee jgoxkanbHOe Bpems, T.e. [T (u) =
lime ™ [(7 iy i (W (s)) ds mpm u > 0.

Teopema 1. IIpu n — o0

{Ug(Lua\/ﬁJ)/\/ﬁ, uZO‘ T>n}g{l+(u), uZO},

watinoe bayscdarue S; =S, npu i <71 u S; =0 upu i > T. Ionoxum E(k;) =

D
2de cumeon — 03Ha%aem crodumocms no pacnpedenenuto 6 npocmpancemse D [0, +00) ¢ monoao-
eueti Ckopoxoda.

[yctn {WOT (t), t> 0} — OpOYHOBCKHIi TIPBIZKOK B BBICOTY U lg (u) — ero JloKaJIBHOE BpEMS,
T.e. lg (u) = 111%5*1 oo [ (WJ (3)) ds npu u > 0. Ilosoxum T, = min {z e N: §l > x} npu
e—

0
x > 0.
Teopema 2. IIpu n — oo

{azg(LunJ)/n, uzO‘ Tn<+oo}£> {lg(u), uzO}.

I'. A. Bakaii. Boabiue ykaoHeHusa Jjig ciydaifHoro 6Jry>kJaHud B CJaydaiiHOM ClieHa-
puu

[Iycrsb coyuaiinbie Besuaunbl , (1, Co, . . . ABJISIOTCH HE3aBUCUMBIMU U OJMHAKOBO PACIpe/Iesie-
HbIMH (H.0.p.). [Tosokum

Wy:=0, W, ::Z/@, n €N
i=1

rje CAy4aiiHble BeJIMYMHBL K, K1, Ko, . . . TAK K€ ABJIAIOTCA H.0.D. U IMEIOT PACHPEIe/IeHIe
p=Pk=1)>1/2, ¢:=1—-p=P(k=-1)>0.
Beenem momentst jocruzkenust yposust n oy xganmem {Wytiso: 7, ;= min{k € N: Wy = n} u

ITOJIOZKUM
Tn—1

Sn = ZCWN n € N.
=0
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B noknaze OyayT npejcTaBiaeHbl pe3yJbTaThl UCCIEIOBAHUS BEPOSITHOCTEH OOJIBIINX YKJIOHE-
HUH /IS HOC/IEJI0BATE/IbHOCTH BeJIMIUH {.S), }nen, KOTOPYIO HA3BIBAIOT OCTMAHOBAEHHUM CAYUATHbIM
bayotcoaruem 8 CAYIATHOM CUEHAPULU.

C. B.T'pumnna. AsreOpandeckne KpuBble B 3a4a4aX CJIYyYaifHOro OJIyKJaHUS

Byner paccmoTpena 3ajava HaX0XKJI€HASA BpeMEHHU TIEPBOTo JIOCTUKEeHNS MOJOKATETbHON OTY-
OCH 1IPU OJIHOPOJIHOM JIUCKPETHOM I1eJI0UUC/ICHHOM CJ1ydaiiHoM OJ1yzk1anun Ha npsamMoit. [Tokazano,
YTO MPOU3BOAAIILA (DYHKINS YKA3AHHON BEJIMIUHBI YI0BICTBOPAET HEKOTOPOMY aJIredpandecKoMy
VPABHEHWIO. JTO YPABHEHUE B KayK/IOM KOHKPETHOM CJIYy9ae MOYKET OBITh BBHIMUCAHO SIBHO, H COOT-
BETCTBYIOIAs KPUBasg JTOIYCKaeT UCCIe/I0BaHNE HA PAIMOHAIBHOCTD. Dy/neT mpuBeieHO HECKOJIBKO
PE3yJIbTATOB TAKOTO MCCJIECTOBAHUSA.

M. K. HocnonoBa. Cmernanabiii 00beM O6€CKOHEYHOMEPHBIX BBIMYKJbIX KOMIIAKTOB

[Tycth K — BBIMyKI0€ KOMITakTHOE (G B-TTOIMHOYKECTBO cenapadbebHOTO THILOEPTOBA ITPOCTPAH-
crea H. O6osaaumm wepes Spec, K muoxkectso {(£1(h),...,&(h)): h € K} C R* tne &,...,&,
— He3aBUCUMBbIE KO U30HOPMAJBHOTO TayCCOBCKOTO mporiecca. [lupeabcon mokasas, 9To B 3TOM
ciydae /i BHyTpeHHuX 00beMoB K BepHa (opmysia

2 k/2
Vi(K) = (];—)E Voly(Spec, K),
R

rie E Vol (Spec, K) — cpeannii o6bem Spec, K n K — 06beM k-MEPHOTO eJMHUYIHOTO Iapa.

B nanaom poksajie Mbl 00001uM TeopeMmy llupesbcona Ha ciaydail cmewantoir 066emos Gec-
KOHEYHOMEPHBIX BBIIYKJIBIX (GB-KOMIAKTOB B H, IpenBapuTe/bHO BBeIs MOHSTHE CMEIIaHHOIO
obbeMa, 11151 6eCKOHeYHOMEPHBIX BBIMYKJIBIX MOIMHOXKeCTB H.

Kpome Toro, ¢ noMoIIbIo MOJIy4eHHOI'0 PE3Y/IbTaTa Mbl BBIYUCIUM CMEIIAHHBIH 00beM 3aMKHY-
TBIX BBITYKJIBIX 000JI0YEK JIBYX OPTOrOHAJBHBIX criumpasieil Bunepa.

. H. 3anmopoxxken. BeinmykJiibie 0601049k caydaiiHbIxX OJ1y>KaaHmTii.

MpbI mokazkeM, KaK MOYKHO M3y4aThb BBIMYKJIBbIE 000J0YKH MHOTOMEPHBIX CAYUYARHBIX OJIYKIA-
HUI UCHOJIb3Ys CBOICTBA MHOI'OTPAHHBIX KOHYCOB. B 9acTHOCTH, Mbl OOCYJIMM HEKOTOPbIE HEOYKU-
JTAHHBIE CJIeJICTBUS KOHNYecKo# Bepcun popmynbl aycca—bonne. Jlok/a ocHOBaH HA COBMECTHOI
pabote ¢ @enopom llerpobiMm u 2Kiosibenom Panmonom-PypaaHrom.

A. . 3eiidpman. HekoToprie moaxoapl K OIEHMBAHAIO CKOPOCTHU CXOJAMMOCTH JIJIs Map-
KOBCKHX IIeleii ¢ HellpepbIBHbIM BPEMEHEM

PaccmarpuBatorcst (Heo;LHopozLHbIe) MapKOBCKHUE IIeM ¢ HeNpepbIBHBIM BpeMeHeM. [Ipesmnosa-
raeTcsd, 9TO BEKTOP BepOSTHOCTeil COCTOSHMI IIeln OIHChIBaeTCs MpaMoil cucreMoil Kommoroposa

() = AW)p(),

KOTOPYIO MOYKHO paccMaTpuBaTh Kak AuddpepennuaibHoe ypaBHEeHNe ¢ OrpaHuYeHHON omepaTop-
dyHKIMEN B IPOCTPAHCTBE MOC/IE0BATEIbHOCTEH 1.
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3ydaerca 3a1ada IMOJIYICHHA OLEHOK CKOPOCTH CXOJUMOCTH, TO €CTh CKOPOCTH CTPEMJICHUs K
HyJ10 pasHocru p*(t) — p*(t) B ciydae cjiaboit IProJUvHOCTH HEIU, U ONUCHIBAIOTCS BO3MOXKHBIE
MOAX0Abl K €€ PEHICHUIO JJId Ppa3JIMYHbIX KJIaCCOB LLeHefI, IpuBEeJCHHbIC, B YaCTHOCTH, B CTATbAX:

A. Zeifman, Y. Satin, I. Kovalev, R. Razumchik, V. Korolev. Facilitating numerical solutions of
inhomogeneous continuous time Markov chains using ergodicity bounds obtained with logarithmic
norm method. Mathematics, 2021. 9(1), 42.

A. Zeifman, Y. Satin, A. Sipin. Bounds on the Rate of Convergence for M;X/M;* /1 Queueing
Models. Mathematics, 2021 9(15), 1752.

1. A. Kosasiés, f. A. Carun, A. B. Cununmna, A.U. 3eitbman. O6 ogHOM MOAXOE K OIlie-
HUBAHWIO CKOPOCTU CXOJIMMOCTH HECTAIMOHAPHBIX MAPKOBCKUX MOJEJEHl CUCTEM OOC/Iy KUBAHUS.
Nudopmaruka u ee npumenenus, 2022, rom 16, Boin. 3, 75—82.

A. B.3opun. Cucrema 00CIIy>KUBAaHUS BETBAIINXCS ITOTOKOB C pa3jieJIeHNEM BPEMEHU

B noknane aeMOHCTpUpyeTCs TpUMEHEHUe MOHsSTHS abCTPAKTHON CTOXaCTUYIECKON yrpaBisi-
IoMeil cucTeMbl K aHaJ U3y OJHON Mojenn cucreMbl o0cayzkuBanusa. meiorcs m Tunos Tpedo-
BaHUi, JIjId KazKJIOro THUIlla TpeOOBaHUil CBOA ovdepe/ib OKUJIaHud. B KaKblii MOMEHT BpeMeHH
obcayKuBaeTcd He Oojiee OJHOrO TpeOOBaHHA. 3aJaHbl 3aKOHBI pacipeIeeHus JTUTeNbHOCTei
obcayKuBaHHusl TpeboBaHuil Kazkaoro tuma. Kaxkmoe obciy:keHHoe TpeboBaHUEe MOPOXKIAET CJIy-
JafiHoe 4HCI0 TPeOOBAHUIT-IOTOMKOB Kazkoro Tuia (“BerBsiiuecs Bropudubie notoku’). Boibop
cJIe Iy oTero TpeboBaHus Ui 00CTy KUBAHNS 3aBUCHT OT JUINH o4depesieli B MOMEHT periterust (“1n-
HaMudeckne npuoputerh’). CTPOUTCS MaTeMaTHIecKas MOJIENb B BH/Ie MHOTOMEPHOH MapKOBCKOi
IEeNH, TPOBOAMTCS KJIaCCH(PUKAIUA COCTOTHUI U U3ydaloTcsd HEKOTOPbIe aCHMITOTHYECKHE CBO-
CTBa pacupeieeHud BEPOATHOCTEN.
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A.1Il. KoBaneBcknii, M. I'. Hebyuuu. IIpeneabrHbie TeOpeMbI IJisi CYMM PErpeCcCUOHHBIX
OCTATKOB IIPU MHOXKECTBEHHOM YTIOPAJ0YEHNU PETPECCOPOB

MpsI 10Ka3bIBa€M TEOPEMBI O TAYCCOBOW aCUMIITOTHKE IMIIMPUIECKOTO MOCTA, TOCTPOEHHOTO U3
perpeccopoB JUHEHHOH MO/ ¢ MHOYKECTBEHHBIM YIIOPSI0UeHNeM perpeccopos. Paszpaboran as-
FOPUTM LPOBEPKU T'UIIOTE3bl O JIMHEHHON MOAe/U JJIsi KOMIIOHEHT CJaydailHOrO BEKTOpa: OiHa U3
KOMIIOHEHT SB/IS€TCH JUHEHHON KOMOMHAIME! JIPYTUX ¢ TOYHOCTBIO 10 OMIMOKM, HE 3aBUCAIICH OT
OCTAJILHBIX KOMIIOHEHT CJIy9allHOTO BeKTOpa. Pe3yabrarhl HAOII0[MeHNH 32 HE3aBUCUMBIMU KO-
AMU CJAYYaHHOTO BEKTOpa I10CJIe10BaTebHO YIOPAJOYUBAIOTCA 110 BO3PACTAHUIO HECKOJIBKUX ero
KOMITOHEHT. Pe3ynpraToM sBJIsgeTcd MOC/IeI0BaTeTbHOCTh BEKTOPOB 00Jiee BBICOKON PasMepHOCTH,
COCTOAIAA U3 UHAYLIUPOBAHHBIX HOPAAKOBBIX CTATUCTUK, COOTBETCTBYIOIUX PA3HBLIM yHOPALOIU-
BaHugM. /[jig 3T0il 1oC/Ie[0BaTEIbHOCTH BEKTOPOB 0€3 IPEJIIIOI0KEeHH O JIMHEITHOW MOoie/ i s
KOMIIOHEHT MBI IOKa3bIBAeM JIEMMY O ¢1ab0fl CXOMMMOCTH pacnpe/ieieHnit COOTBETCTBYIOMNM 0Opa-
30M LEeHTPUPOBAHHOI'O U HOPMUPOBAHHOIO IIPOllecca K NeHTPUPOBAHHOMY I'ayCCOBCKOMY IIPOLECCY
¢ TIOYTHU HaBepHOE HENPEePBIBHBIMU TPAaeKTOPUAMHU. B mpeanonoxkeHnn o JUHEHHON B3aMMOCBSI3U
KOMITOHEHTOB UCIHOJIBL3YIOTCA CTaHAAPTHBIE OIEHKU METOJ0M HAUMEHBIIUX KBaJAPaTOB JJId BBLIUUC-
JIEHUS OCTATKOB PErPeCcCUH — PA3HOCTed MexKy 3HAYeHUAMU OTKJIMKA U 3HAYCHUAMH, LIPEACKa-
3aHHBIMH JUHEITHON MoJenbo. /loka3ana Teopema o ¢j1aboil CXOJUMOCTH MPOIECca CYMM OCTATKOB
perpeccuu Ipu HEOOXOIUMON HOPMHUPOBKE K MEHTPUPOBAHHOMY TayCCOBCKOMY IIPOIIECCY.

UccremoBanue nojaep:kano MaTeMaTudecKuM MEHTPOM B AKaJeMropojike B COOTBETCTBHH C
corammenneMm No. 075-15-2019-1675 ¢ Munoopuayku Poccumn.

B. A. Kynenko. AcuMIITOTUKA MOMEHTOB YUCJIEHHOCTE! YacTHUIl B BETBAIIIEMCH CJIydaii-
HOM OJIy2KJIaHUU B CJIy4dailHO# cpene

PaccmarpuBaercst BeTBsiIIeecst CaydaiiHoe OJIyKIaHue M0 MHOTOMEPHOH pelleTKe ¢ HelpephiB-
HBIM BpeMeHeM B caydaiinoil cpene. [Ipeamosnaraercs, 9ro B HaYaJ bHBII MOMEHT BpEMEHHM Ha
pereTke HaxXOIUTCsl OJHA YACTUIA, KOTOPasi 33 MAaJOe BPEMS MOZXKET MePeMEeCTUTHCS B MPOU3-
BOJIBHBIIl y3eJ1 pereTky, MPOu3BecTH MOTOMCTBO Win morubHyTh. Coydaiinas cpefa ompemess-
ercs MHTeHCHBHOCTAMHU Jenenns &, (x) u rubenu & (x) 4acTuI, B KayKJ0il TOYKE DENIeTKH, MPH
9TOM MHTEHCHBHOCTH SIBJISIIOTCSI HEOTPUIATEBHBIMU CaydaiinbiMu Besuaunamu 1 (x) = £ (z, w)
né () = £ (x,w). Ha maper (§,(x),£_ (7)) naktaapiBaeTcst ycaoBue 06 OJMHAKOBON pacipe/ie-
JIEHHOCTH ¥ HE3aBHCUMOCTH B DA3JHYHBIX TOYKAX PEreTKH. DIy K/aHue ONUChIBACTCS CHMMET-
PUYHBIM, OJHOPOJHBIM IO BPEMEHH CAYYalHBIM OJyKIaHHEM ¢ KOHEJHOH JUCIepCHell CKAIKOB.
DBOJTIONHUST 9ACTUI] TTPOUCXOAUT HE3ABHCHMO Jpyra OT JpyTa W OT Beeil mpegbicTopun. B mok/ase
OyIyT MpeICTaBAEHBI CTAHIAPTHBIE MOIXO/IbI, KOTOPBIE HCIOIB3YIOTCS JIJIsl H3YUeHUs] BETBATIIXCSI
caydaiiHbIX OJyKIaHWi B caydaiiHoit cpefe. Ocoboe BHUMaHWe yesseTcs MpUMeHeHHo (hopmy-
aol Tuita Peitamana-Kama i uccsieioBanns MOMEHTOB ducjieHHOCTeH dacTutl. Jljis HeKOTOPBIX
CJIydaeB aCHMITOTHYECKOrO moBejeHus pacupepenerust &y (xr) — £_(x) moaydeHbl Pe3yabTaThl O
pe/Ie/IbHOM TTOBEJIEHUH CJIYyYallHBIX MOMEHTOB ITPHU OOJIBITNX BpeMeHax. Takske OyJIeT 00Cy K 1aTh-
Csl PsiJl, CBOWCTB OMUCAHHBIX CHCTEM, B YACTHOCTH, CKOPOCTH POCTA MOMEHTOB, YCPEIHEHHBIX IO
cpeje, a Tak:ke 3PheKT mepeMerkaeMOCTH.

Pabora Bbiiiojinena 1upu punancosoit nojiepkke PODIU, npoexr 20-01-00487.
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1O. IO. Jlunke. YHuUBepcajbHbIE s€pPHbIE OIIEHKNA B HellapaMeTPUYecKoii perpeccun.

B nokmaje OyayT ob6CcyKIAAThCS HOBBIE OIEHKH siIePHOTO THUITa B HellapaMeTPHUIecKoi perpec-
CHH, PABHOMEDPHO COCTOSITE/IbHBIE PH OJU3KUX K MEHIMAJIBHBIM U HALVISIAHBIX YCJIOBHAX HA TOUKH
nu3ajiaa. OImeHKH YHUBEPCAIbHBI B TOM CMBICIE, YTO AU3aHH MOXKeT ObITh KakK (DHKCHPOBAHHBIM
U He 00s13aTEeIbHO Y/IOBJIETBOPSIONUM TPAIUIUOHHBIM YCJAOBUSM PETYJIAPHOCTH, TAK W CJIydaii-
HBIM, MDA 3TOM He 00S3aTeNTbHO COCTOAIIUM W3 HE3ABUCUMBIX WJIH CJa00 3aBUCHMBIX CJIYYaHBIX
BesimarH. OTHOCUTEILHO IJIEMEHTOB JN3aiiHa MPeno/araercs JIMMb B HEKOTOPOM CMBICTIe TLI0T-
HOEe 3aloJIHeHNe O0JIACTH ONpeIe/eHus] PerpecCHOHHON (GyHKINU. Pe3yabTarsl, mpeacTaBieHHbIe
B JIOKJIaJIe, SIBJISIIOTCS 9acThio COBMeCTHBIX ucciaenopanuii ¢ E.B. dposoii (MI'Y), B.A. Kynenko
(MI'Y), U. C. Bopucoseim (UM CO PAH), I1. C. Pyzankunpim (UM CO PAH) u C. A. [lTanbnosoit
(HMUIT repanuu u npoduiak THIECKONR MeTUITHbI ).

B. A. Makapenko. /lenkaTHOe CpaBHEHUE IEHTPAJbHOW 1 HENEeHTPAJbHOI JIAMYHOB-
ckux Apobeii ¢ TpuJIOXKEeHNEM K HepaBeHCTBY Beppu—3cceeHa A9 COCTaBHBIX IIyaccCoO-
HOBCKUX pacIlpeaeJeHnit
[Iycte X, X1, X5, ... — HEBBIDOKICHHBIE HE3ABUCUMbBIE OJMHAKOBO PACIPEIEJICHHBIC CJIy4aii-
Hble BeJMYuHbI ¢ QyHKIuel pacupenenenns F u E|X|? < +oo, Ny — myacconosckast ciydaiinas
BeJIMYnHA ¢ napaMerpom A > 0. O6o3HaunM
~  Sy—ES,

Sy= X1+ Xo 4.+ Xy, Sy=2 22
A 1 2 Ny, A DS,

~ 1 ’ 2
A\(F) = sup |P(S <a:)—E/ e U2 dt|,

Lo(F _E\X—EXP E|X|?
o(F) = (DX)3/? (EX2)3/2°
OyukImoHa bl Ly n L1 Ha3bIBAIOTCA COOTBETCTBEHHO IEHTPAJIbHOI W HEIEeHTPAJIbHON JIATYHOB-

CKHMH JIPOOSMU.
B mokmazne mpu kaxaom t € (—1, 1) npeacraBiensl 3nadenust GyHKITHT

Ll(F) =

E|X|? 9 Ly(F)

H(t) = A gy — 2P = o)

®) F:ISEl)l(p:t, E| X —¢t? (1) ) F:?El)l(p:t, Ly(F)
EX2=1 EX2=1

1 YKa3aHbl COOTBETCTBYIOIINE (JIBYXTOYEUHBIE) IKCTPEMAJbHBIE DACIPEIENeHNs, a TAKKe MOKa3a-
HO, 9TO

Li(F 17+ 7V7
supL = sup H(t)(1—t?)3? = —\/_ = 1.48997....
F Lo(F)  ie-1n) 4
TakzKe TOKA3aHO, UTO U3 HepaBeHCTBA Beppu—Jcceena ¢ HENEHTPAIBHOM JIAIYHOBCKON TPOGHIO
JIJIS. COCTABHBIX ITYaCCOHOBCKHUX CJYyYalHBIX CyMM

A\(F) < =~ - Li(F), A>0, (Poraps, 1972, 1976)

S0
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rae Cy € [0.266013,0.3031] (Iesmosa, 2014) — abcoaoTHAS KOHCTAHTA, BBITEKACT HEPABEHCTBO
Beppu—cceena ¢ neHTpasbHOM JISIIIyHOBCKOR JPOOBIO

% (Ve)

VA
Co(t) =Cy - H(t)(1 —t3)3? < 0y -1.48998, te (—1,1).

AN(F) < CLo(X), A>0,

T. 1. MoceeBa. IHTerpanbHbIe TOXKAECTBA [JIs TPAHUIILI BHIMYKJOTO TeJa

[Honyuennoe B 1956 romy [Lieiiesiem mHTErpasbHOE TOXKIECTBO MO3BOJSET BHIPA3UTH CpEJIHEE
3HaveHue (pYHKIUU OT JIMHBI CIYyIalHON XOP/IbI TJIOCKOTO BBIMYKJIOTO Teqa K, mepeiinsa K wHTe-
rpupoBanuio no rpanune K. C momornipio ToxKaectBa [Lieiiesss 1erko MOXKHO BBIPA3UTh JAedeKT B
N30TePUMeTPUYIeCKOM HepaBeHCTBE Ha IJIOCKOCTU W MOKa3aTh, YTO OH HEOTPUIIATEIEH.

Awmbaprymsaom B 1990 rogy Oblta mosydena Bepcust ToxkaecTsa [ Lneitesis 11t BBITYKIBIX ILIOC-
KOX MHOTOYTOJBHUKOB, TaKyKe M3BECTHAs Kak TOxkaecTBo Ambapiymsara—ILieitens. CymectByer
TaKzKe aHaJor ToxKjiecTBa llieiiesiss mjis BBIMYKJIBIX TeJ ¢ IVIaJIKOI I'DaHUIleil B TPEXMEPHOM IIPO-
CTPaHCTBE.

Jokmam mocBsmén obobmenusM Toxaects Ilneitens n AmOaprymsua—lLieiiea na coygaii
OoJIbIIIell pa3MEpPHOCTH ITPOCTPAHCTBA, & TAKZKEe JPYIUM MHTEIPAJbHBIM TOXKIECTBAM, CBI3AHHBIM
C I'PaHUIEH BBINYKJIOIO TeJa.

M. B. IlnaTronoBa. BeposaTHOCTHadg anmpokcmManus omneparopa 3Boionmu e 1 rne

H=Cln

2m)!l da2m
[Ipemioxken cnocod MOCTPOCHUA BEPOSATHOCTHO AIMTPOKCUMAIIUK B CMbBICJIE CHJILHON OmlepaTop-

HOI cxommmocTH omepaTopa e~ rue

(_1>m d2m
(2m)! dz?m

Bamernm, uro noayrpyina e H mepesomut Havanbnyio dbynknuio () B penrenne 3a1a4n Komn
Y
s ypaBHerus [péaunrepa BRICOKOTO TOPSIKA
ou
o = Hu, u(0,2) = ¢(z).
AnmpokcuMUPYIOTIHe OMepaTOPbl UMEIOT BHT MATEMATHIECKUX OKUTAHUN (DYHKITHOHATIOB OT HEKO-
TOPOr0 TOYEYHOI'O CJIYy4YailHOIO 1OJI4.

A. O. MokpoycoBa. Acumrnrorundyeckas OTHOcCHUTEJbHAd 3P@PEKTUBHOCTb CTATUCTUUE-
CKIX KPUTEPUEB MPOBEPKU COOTBETCTBUS PETPECCUOHHON MOaean

Jlokmaa TOCBAIIEH WCCAETOBAHUIO JBYX KPUTEPHUEB, TPOBEPSIONINX OCHOBHYIO THIIOTE3Y O
COOTBETCTBHUM JIMHEWHONW MO/ perpeccuu ¢ JAByMs HapamMeTpamMu HPOTUB OHOW W3 YeThIpex
aJbTEPHATHUB, KOTOPBbIE ONMHUCHIBAIOT Pa3JMIHbIe HAPYIIEHNST B HENPEPBIBHOCTHU, JUHEHHOCTH M
MOCTOSHHOCTH 3TO# Mojiesi. B ponu cTaTHCTUK KPUTEPHEB BBICTYNAIOT WHTETPAJbHBIA U CYIpe-
MaJIbHBIH (DYHKIIHOHAJIBI OT SMIIMPHIECCKOIO MOCTA, IMOCTPOSHHOI'O MO PErPeCCHOHHBIM OCTATKAM.
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Hespio marHOil paboThl OBLIO CPABHUTH BBHIIIEYIIOMSIHYTHIE KPDUTEPUH B CMBIC/IE aCHMITOTHIECKON
ornHocuTebHol dddekTunocrn (AOD) no Ilurmeny. Boura nosydena dopmyia, mo3Bosonast
BeIAuCIITE AQD /15T TAKUX KPUTEPHUEB.

E. U. IIpokonenko. lloaxon multi-normex ajig annpokKCUMaliud CYyMMbI CJIy4YalHBIX
BEKTOPOB C THXKEJbIMI XBOCTaMMH

MpbI paccMOTpUM TOYHYIO AIINIPOKCUMAIIMIO PACIPEECHUs CyMMBI H.0.pP. CJAYyYallHbIX BEKTOPOB
C TAZKEJIBIME XBOCTaMU, KOMOMHUPYS CpejiHee U SKCTpeMaJibHoe noBejenue. JJaHHbIX 1moaxo/1 06006-
maeT TaK Has3biBaeMbli moaxon «Normex» ¢ oJlHOMepHO# Mojen Ha MHOTOMepHYI0. MBI mipeiio-
JKMM JIBa BO3MOXKHBIX pacupeenenus, HazBanubie d-Normex u MRV-Normex. O6a ocHOBBIBalOTCS
Ha HOPMaJIbHOM paclipejiesieHue Jijisgd onucanus cpejuero nosejgenus dyepes [T, B To Bpems kak
pa3Hua MezKAY ABYMA BEPCUAMH 3aKJ/JIOYa€TCA B HCIHOJB30BaHUN TOYHOI'O pPaCIpeacJICHHUA HMJIN
KCTPEMAJILHONM TeopeMbl it MakcuMyMa. [ToroBopuM 0 CKOPOCTH CXOAMMOCTH JIJIST KayKJIOTO Pac-
npejeeHns K paclpe/leJJeHUI0 CyMMBI, TIPe/Ioaras, 9T0 HOpMa CAyIaifHOrO BEKTOpa SBJIAETCS
MPaBUJIBHO-MEHAOMIelicd cIyIailHON BeTMYNHON BTOPOTO MOpsdakKa. lIpuBenem ducieHHbIE WILTIO-
CTpanuu C UCIIOJIb30BAHNECM KBaHTHUJ/Ib-KBAHTUJIb I‘paCbI/IKOB Ha OCHOBE I'eOMETPUICCKHUX KBaHTUJICH.
Pabora BeimosiHena copmectrHo ¢ Marie Kratz.

A.B. Pezjyiep. CtabuiabHOCTh 1 HECTAOUIBHOCTH CUCTEM CJIYy4YaifHOIO MHOYKECTBEHHOTO
JOCTYTA C MEXAaHU3MOM JHEPTreTUIECKOU MOATUTKHI

Joknan ocmoBan Ha pe3yabratax crarbu A.B. Pesmepa m M.I. Hebynmna «CrabuibHOCTDH
n HeCTa6I/IJIbHOCTb CuCTEM CﬂyqaﬁHOFO MHOZKECTBECHHOT'O A0CTyIla C MEXaHU3MOM 3Heprermn4ve-
CKOU mojanuTKu». B pabore ObLIM MOJYYEHBl YCJIOBUS CTAOMIBHOCTH U HECTAOMJIBHOCTH MOJEIN
KJIACCHIECKOH CHHXPOHHU3UPOBAHHON CHCTEMBI CJIYIAMHOIO MHOXKECTBEHHOI'O IOCTYIIA € OJHUM
nepesalonuM IpuOOpPOM, YIpaBIsieMoil mporokoaoM nepenadn gaHabix ALOHA u gomoaHuTe1b-
HO CHAOXKEHHO# MeXaHW3MOM JHEePreTHveckoil moanuTku. B oTjimdume orT craHgapTHON CHCTEMBI
ALOHA, B nannoil MOEIN IPEIITONATALTCS, ITO ¥ KayKI0T0 COODIEHNsI eCTh DaTapes, TPUHIMA-
0IT[asi HeOTPAHMIEHHOe KOJUIECTBO sUeeK 3apsia, U IPH TOM TOJBKO COOOINEHHS C 3aparKeHHOM
HaTapeeit MOTYT OBITH IepeIaHbl Ha mepenatortuii mpubop. IloMuMO TpaKTHIECKHX MPUIIOXKEHUA,
CHaOXKeHUe CHCTEeMBl MEXaHH3MOM SHEPreTHYecKoi MOAMUTKH MO3BOJISIET PACIIHPUTH ee 001acThb
crabuabnoctu. B 2016 romy B cratbe C.I. @occa, . K. Kuma u A.M. Tiopaukosa «Stability and
instability of a random multiple access model with adaptive energy harvestings Ovlin mosydenst
YCJIOBHST CTaOMJILHOCTH W HECTaOMJIBLHOCTH JJIs CJydasi, KOTja KayKJaoe cOoOIeHrne CHaOXKeHO
OaTapeeil, IPUHUMAIONIEH TOJBKO OIHY €IMHHIYY 3apgna. Pe3yabraTroMm Haimeil pabOTHI ABJISETCA
TEOpeMa, O COXPAHEHUHU YCJIOBUH CTAOMILHOCTH U HECTAOUJIHLHOCTU ODODIIEHHOM MOIEIN.

Takyke Mbl HCCJIEIOBAIN YCJIOBUS CTAOUIBHOCTH U HECTAOMJIBLHOCTH MOJIE/IN, KOTOPas YUUTbI-
BaeT 3pdEKT caMopas3psIK, TO €CTh OTePH 3apsiaa baTapeil B mepuoabl TpocTos. AKTYaIbHOCTH
HCCJIeIOBAHNUSI BOSHUK/IA U3 MPAKTHYECKUX IMPHUIOKEHANH U3YdIaeMbIX CHCTEM.

. Bb.Poxauu. O nmeroobpa3oBaHuuU PeCypCcOB HA OCHOBE BBISBJIEHHBIX ITPEAIIOYTEHU M

PaccmarpuBaercs 3aj1ada Ha3HAYEHUs IeH Ha PECYPChI C IEAbI0 MAKCHMHU3AMUU CyMMapHOit
MOJIE3HOCTH areHToB (mpou3BojuTesieii). OyHKIMU TMOJE3HOCTH AreHTOB MPEJIIIOJIAralOTCs HeH3-
BecTHBIMH. Otnpejeenue meH IPOUCXOIUT UTEPATHBHO HA OCHOBE JIUIIbL HHAMOPMAIIMH O PEAKIINAX
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areHTOB Ha IIPEJIOXKEHHbIE MeHbI. PaccMOTpeHBI CJIydaM ACHHXPOHHBIX DPEAKINH M CJIyYaiiHBIX
pyHKIUIE M0JIE3HOCTH, TTOPOKIEHHBIX TOC/IEI0BATETbHOCTHIO HE3ABUCUMBIX OJIMHAKOBO PACHpPee-
JICHHBIX CﬂyqaﬁHbIX BCJIMYHUH. AHaJII/IS OIIUpaeTCd Ha TeOPHIO BbIHyKJ'IOfI OHJIaiH OIITUMHU3AHIN:
mbl mpumensiem aaroput™ SOLO FTRL (Orabona, Pal, 2018) x npoiicrBenno 3amade. s 3a-
JIa9H ¢ ACHHXPOHHBIMHU PEAKIMSIME [POM3BOIUTE/IEH IOy YeHbl OIeHKH B CpeIHeM M C OOJIbIIOM
BEPOATHOCTBIO JJIsI OTKJIOHEHHUs IeJIeBOH (DYHKIMH OT ONTHMAIBHOTO 3HAYEHHUS W 171 HEBSI30K B
OTPAHMYCHIAX. DTH ONeHKH UMeloT nopanok O (T4 mo wucay T uTepanuii n cIIpaBe/TUBH KaK B
cpesHeM, TaK U ¢ DOJIBIION BEPOSTHOCTHIO. JIjist 3a1a4u O CAydIaiiHBIMU MOJI€3HOCTSIMHU TTOJTY 9€HbBI
OIEHKW TAKOTO YK€ XapPaKTepa /I CPETHErO COKAJIEHUsT OTHOCUTETHHO JIYUIIeil OC/Ie/I0BATE ThHO-
CTH TIeH.

Cdopmytupyem JaHHbIE pe3yibrar 6oee dbopmaiabho. llyers 2*) € R%: Bekrop 06beMoB
TOBAPOB, IPOU3BOJUMBIX k-M areHToM, A;;” — KOJMYEeCTBO i-TO Pecypea, KOTopoe TpebyeTcs st
IPOU3BOJCTBA j-To ToBapa, b € R, — BekTOp 00OBLEMOB I/IMeIOH_II/IXCH pecprOB a®) ¢ R% Y — BeK-
TOp MAKCHMAIBHBIX 00BHeMOB BBITYCKa TOBapoB k-M arentoM, fi(z®);&,) — caywaiinpie dynxmum
110JIe3HOCTH arenToB, (&)L | — HesaBHCHMBIe OJMHAKOBO paclpee/eHHbe CIydaiiHble BeJdduHbl
CO 3HAYEHUSIMI B KOMIIAKTHOM MHOXKecTBe. OYHKIUU [}, TpeaIoIaraioTcs CHIBHO BOIHYTBIMHI IO
nepBoMy aprymenty. [IycTs x} — onTmMasIbHas KOOIEePATHBHAS CTPATerus:

xy € argr?gch(x;ft), S={x:Ax:= ZA(k)x(k) <b 0<z® <a® k=1,... n}

F(x;&) = S, fu(z®; ). He npusois necioxkubix aBHLEIX GOPMYJT yIOMSHYTOrO airopuTMa
SOLO FTRL msa ), yKazKeM OIIEHKHU COXKAJICHHS U HEBA30K B CPEIHEM:

T

—maX EZ (@56) = F@A): &) D IE(Db = AZ(\))|| p < CT V2

t=1

3aech 7 (\) = arg Mg, (k) <o o (fe(z®; &) — (AR 2®)\)) — peaknuu arenros. TTocaemoparein-
HOCTh II€H A\; 3aBUCHT TOJILKO OT 3TUX PeaKIHii.

H. B. Cmopoanua. O cyriecTBOBaHUN gep HEKOTOPHIX CJIyYaiiHBIX OMEPaTOPOB

JlokaswIBaeTCs CyIIeCTBOBAHNE siIE€D Y CJIYYailHBIX OIEepPaTopOB, BO3ZHHUKAMOIIHX IIPH ITOCTPO-
€HIUN BEPOATHOCTHOIO TPEJICTABIEHNUS PE30JbBBEHTHI CAMOCONPSKEHHOIO CTPOTO SJIINITHYECKOTO
oIrepaTopa BTOPOrO MOPSIKa ¢ OIPAHUYEHHBIM OBICTPO yOBIBAIOIIUM IIOTEHIIHAIOM.

Paboma svnoanena npu punancosoti noddeporcke PHD, npoexm N 22-21-00016.

B. B. Vabganos. IIpeagenbabie TeopeMbl OJid B3BEIIEHHBIX CyMM U WX IIPUMEHEHUH

B sokiazie paccMarpuBaloOTCd aCUMITOTHYECKHE PA3JIOKEHUS JIsd CAMMETPUYHBIX (DYHKITUM
OT MHOTHX I€PEMEHHBIX. JTO JAeT BO3MOKHOCTH pa3padoTaTh OOMIKM MOJX0/I K HOCTPOCHHUIO Hea-
CHMIITOTUYECKHX OIEHOK TOUHOCTH NPUOINKEHNH I HETUHEHHBIX (DOPM OT CAyYaiHBIX dJIeMeH-
TOB B TEPMHUHAX OTHOIIEHU JIAMyHOBCKOTO THIa. OOCYXKIaeTCsi OCHOBHOE TIPUJIOYKEHHEe 00X pe-
3yAbTATOB K TEHTPAIbHON IpeieIbHON Teopeme 71 B3BENeHHBIX CyMM, TIO3BOJISIONIEe Oy IUTh
CKOpOCTh cxopumoctu mopgaaka O(1/n), a Takzke paccMOTPeTh PaHIOMU3AIUIO MTUPOKOro Kjracca
CTATUCTUK, YIYUNIAIINYI0 UX aCUMITOTHYECKTE CBOUCTBA.
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E. M. ®unanukuna. Berainuecs ciaydaiinbie 0J1yKJIaHNA C OJJHUM I[IEHTPOM T'€HEepPaI[uu
YacTUIl 1 0ECKOHEYHBIM YMCJIOM MOTJIOHIAIOIINX MCTOYHMKOB.

B nociieiame rojibl aKTHBHO PA3BUBACTCS TEOPUA BETBAIIUXCS CAYUANHBIX OJIYKIAHUHA 110 MHO-
rOMepHBIM pemieTkaM. B JoK1a1e paccMaTpuBaeTcsd HOBast MOJIE/Ib TAKUX MIPOIIECCOB, KOTIA, 0Ty K-
Jlasi 110 pelleTKe, Hada/abHas YaCTUIA MOYKET HOIVIOTUTHCS B KaxK/J0# TOUYKE pelleTKH U TOJHKO B
OJIHOW W3 HUX, HApUMEp, B HyJIe OHA MOYKeT TaK:Ke ITPOM3BECTH MOTOMCTBO. [Ipejmosaraercs,
qTO caydaiinoe 01y K 1aHne, JexKaliee B OCHOBE TPOoIiecca, CMMMETPUYHO, OJTHOPOJIHO 10 TPOCTPaH-
CTBY W HEIPUBOJIMMO, & BCe TaCTHIBI-TIOTOMKH IBOJIOMUOHUPYIOT IO TOMY 2Ke 3aKOHY HE3aBHCHMO
JPYT OT Apyra. BoiBejeHbl ypaBHEHUs s ITPOU3BOIAAIINX (DYHKIME M MOMEHTOB BCeil TOIYJIs-
UM YaCTUIL U YUCJEHHOCTEH dacTull B KaxJ10f Touke pererku. PopMasibHO B LPABOH 4YacTu
SBOJIFOIMOHHBIX yPaBHEHUH /71T IEPBbIX MOMEHTOB BO3HUKAET CAMOCOIIPsZKEeHHBIi orepaTop ¢ bec-
KOHEYHOMEPHBIM TOYEYHBIM BO3MyIneHreM. OIHAKO HECJTOKHBIM TTPeodpa30BaHNeM YIAeTCs CBETH
paccMaTpuBaeMylo 3a7ady K 3ajlade ¢ OJHOTOYEIHBIM BO3MYINEHWEM, KOTOpas JeTaJbHO H3ydUe-
Ha, HanpuMmep, B MoHorpaduu Aposoit (2007). ljis HOBOTO omeparopa M3yJaroTCsi YCJIOBHsSI CY-
MIECTBOBAHHUS U30JUPOBAHHOTO MOJOKHTEIHHOTO COOCTBEHHOIO 3HAUEHUd, HO B OTJIHYHE OT BCEX
POBEIEHHBIX paHee UCCAeI0BAHMI, IKCIIOHEHIINAAbHBI pocT yncaennocreii yacrui B BCB Oymer
Ha0JII0/IaThCSI, €CJIN TTOJIyYeHHOe COOCTBEHHOE 3HaUYeHrne OyJ/IeT MpeBhIaTh WHTEHCUBHOCTD OTJIO-
MMeHNs 9acTUI], KOTOpad B pacCMaTpPUBAeMOU MOJIeTU MpeaIoaraeTcs paBHOM B KaxKJI0H TOUYKe
perieTku. B 9TOM cilydae TIPOUCXOIUT PEryJIspPHBI POCT MOMEHTOB M JOKa3bIBAETCs cjaabasd CXO-
JUMOCTDH YUCJEHHOCTEH JacTuIl K HEKOTOPOo# caydaiiHoil BenmauHe. VIMeHHO B Takoil cuTyarun
MOKHO I'OBOPHUTH O “CHJABHOM’ IIEHTPE, B KOTOPOM CKOPOCTH Pa3MHOXKEHUS YaCTHI] TO3BOJIAET JI0-
CTUTHYTH SKCIIOHEHIIMAJIBHOTO POCTA YUCJIEHHOCTH YaCTHUIl Ha OOJIBININX BpeMeHaX, HECMOTPs Ha
BO3MOZKHOE IOTJIONEeHNe B KayK/I0! TOIKe.

A. A.Xapros. KBazube3rpaHuvHO JaejiMMbI€ PacCIIpeae/IeHus

HoBblit Kj1acC TaK HA3bIBAEMBIX KBA3UOE3TPAHUTHO JIETUMbIX 3aKOHOB SIBJISI€TCH €CTECTBEHHBIM
1 OYeHb 3HAYUTEHHBIM PACIIHPEHNEM KJIacCa O€3rPAHNTHO JeIUMbIX 3aK0HOB. CoryracHo onpeje-
JIEHUIO BePOATHOCTHBIN 3aKOH HA BEIECTBEHHOM MPAMOil HA3bIBAECTC K8a3UDE32PAHUYHO 0eAUMBLM,
eCJTM ero XapakTepucTudeckas (OYHKIWS JOTMYyCKaeT mpejcTaBienne JleBu-XuHINMHA ¢ HEKOTOPBIM
BEIECTBEHHBIM TTApAMeTPOM CJIBUTA W € HEKOTOPOH HeoOS3aTeJbHO MOHOTOHHOH CHEeKTPaJIbHON
dyHKImei, umeroneil orpaHMYeHHYI0 BApHAIUIO HA BCell BelecTBeHHOM npamoit. Hecsoxkuo noka-
3aTh, YTO 3aKOH ABJIAETCH KBa3UOE3rPAHUYHO JIETUMbIM B TOYHOCTH TOT/A, KOTJIA OH PAUUOHGNDHO
beszparuvHo desum, T.e. €ro XapakTepucTudeckast (pyHKIUsI €CTh OTHOIIEHWe XapaKTePUCTUYe-
cKUX DYHKITII HEKOTOPHIX JBYX O€3TPaHUTHO JIeJUMBIX pacipeenaennil. [[puMepbl Takux 3aKOHOB
BCTPEYATUCh B XOPOIIIO U3BECTHBIX KIaccumiuecKux MoHorpadusax ['menenko n Koamoroposa, Jlwa-
nuka u Ocrposckoro. OHAKO, OIPeIe/IeHIe U COOTBETCTBYIONIHIT KJIacC ObLIM BBEIEHBI TOJIHKO B
2011 r. B ogmoii pabore Jluaauepa u CaTo B paMKaxX HEKOTOPBIX 33144 TEOPUH CJIYIAfHBIX IPOIEC-
coB. Henasro B crarwe JInuanepa, [Tsna n Caro (Trans. Amer. Math. Soc., 370, 2018) 6b11 caenan
HepBbIit OOJIBIION aHAIN3 KJIacca KBa3NOE3rPAHUYHO JeTUMBIX 3aKOHOB Ha OCHOBE TPeICTaBJIeHNN
JleBu-Xunuwna. Ceiiuac JaHHBIN KJIacc aKTUBHO H3yYaeTcs W HAXOJAUT CBOU MPUJIOXKEHUS B IPYTHX
obutactsix. B jiokiazie Oyjer ciesan 0630p OCHOBHBIX OlpejiesieHnit u (DaKTOB CBS3aHHBIX C 9TUM
KJIACCOM, & TaKzKe IPeJCTAaBICHbI HEKOTOPbIE HOBBIE PE3Y/IbTATHI O KPUTEPULAX MPUHAJIEKHOCTH
K HeMY H O cJ1aboit CXOAMMOCTH.
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N.T. leBnioBa. duddepennuanpabie IIpeodPa30BaHUsA XaPAKTEPUCTHIECKUX (PYHK-
nuii 1 X cBoiicTBa

B passutue uzeit Jlykaua (1970, [aBa 12) BBOAATCS HEKOTOPbIe HHTErPAJIbHbBIE TTPEOOPA30-
BaHUd KOHEYHBIX OOPEJeBCKHX 3apsjIoB Ha MPAMOH CO CMEINIHBAIONIUME OeTa-pacupeie/IeHusIMI
U UX CYHEPHO3UINAU. DTU MPeodPA30BAHMS ONPEIEISIOTCS B TepMUHAX Hpeodpa3oBanuii Pypne—
Crunrbeca (xapakrepucTudeckux GyHKIH) 1 0600IAI0T XOPOIIO H3BECTHBIE MPeobpa30BAHMI
CMeIEeHns pa3Mepa, KBaJipara, HYJeBOTO CMEIIEeHUs, PABHOBECHOE ¥ CUMMETPUYHOE PABHOBECHOE
npeobpa3oBaHusl BEPOSTHOCTHBIX Mep, IPUYEM He TOJBKO 3a CYeT CHATHS OI'DaHHMYCHHN Ha 3HA-
KOIIOCTOSTHCTBO M€pBI, HO M B YaCTH CHATUS MOMEHTHBIX YCJIOBHIl M OrpaHHYEHUN HA HOCUTEIb.
Nsyuatorcs cBoiicTBa BBEJIEHHBIX IPEOOPA30BAHUN, B 4YaCTHOCTH, HENOJBUXKHBIE TOYKH U LPU-
BOOATCA COOTBETCTBYIOIIHME IIDE/AECJIbHBIEC T€COPEMEIL. TaK}Ke IMpUBOAATCA BO3MOZKHbBIC TPHUJIOZKCHU A
NMOJIYYEHHBIX PE3YJbTaTOB K OIHEHKaM CKOPOCTH CXOAUMOCTU B IIPpEACJIbHBIX TeOpeMaX AJd CYMM
HE3aBUCUMBIX CJYyYAMHBIX BeJIUIUH MeTo oM CTeliHa U MEeTOJI0M XapaKTepPUCTUUYeCKUX (PYHKITUI.

A. B.IIkaseB. ConpoBoxkaawiiue OJIy>KAaHUA [Jisi PEKYPPEHTHBIX II0CJIEI0BATEb-
HOCTel

PaCCMOTpI/IM IOCJICJOBATEJIbHOCTD
Yn+1 == AnYn + Bna n 2 07

riae A; — H.0.p. TIOJIOXKUTEIbHBIE CJIydaiiHble BeIndnHbl. Ecam ObI MBI TOTPEOOBAIN HE3ABUCHMOCTH
nap (A;, B;), To 970 GbLia OBl KJIACCHIECKAs MOJIEb, OHAKO, B CJIy4ae 3aBUCHMBIX U PA3HOPACIIPE-
JIeIEHHBIX B; MBI CMOYXKEM OIUCATH OOJIbIINE YKJIOHEHHS JaHHOM IOCIeI0BATE/ILHOCTH IIPU JT0CTa-
TOYHO IITUPOKUX YCJOBHSIX, CBSI3aB UX € YKJOHEHUSIME COIIPOBOXK/IAIONIEI0 CJ1ydYaiiHoro OJry K/ ianus
Sp=&+ - +&, e =InA;_,i > 1

B nokiage OyayT m3/10:KeHBI OCHOBHBIE PE3YJbTaThl O TaKoi CBA3W. Y1op OylAeT ciaenaH Ha
HpUMEHEHUs] K YaCTHBIM CJIydasM: IpolleccaM B BETBJEHHEM B CjaydaiiHoi cpeje. B sror 0630p
BKJIYEHBl HECKOJIBKO KJIACCHYECKHUX MOJIeJieit (B YaCTHOCTH, BETBAIUNCA IPOIECC B CAYYaUHON
cpejie), HECKOJIBKO MAJTOM3BECTHBIX (B YACTHOCTH, JABYMOJBIH BETBSIIUNCS TIPOIECC B CIyIalHOlM
cpelie ¥ MaKCHMAJbHBIH BETBSIIHIACS IPOIECC B CJIyYaiiHOM cpejie), a TakzKe MPHBEIEM DsJI MO-
JieJieli, KOTopble, HACKOJbKO HAM H3BECTHO, He BBOJMJINCH paHee (B YaCTHOCTH, JIBYTIOJBIH BETBsI-
MACS TPOIECC €O CAYIARHBIM MEXaHU3MOM HapocodeTanus). s JaHHBIX MOjeseiil Mbl BBeIEM
MOHSITHE COMPOBOKJIAIONIErO CIYIAfHOrO Gy Kaanus. B qactu Mojesedi (B 9aCTHOCTH, OJHOIOIOM
U JIBYTIOJIOM BETBSIIEMCs TPOIecce B CIYUYailHON cpejie) Takoe OJIy:KIaHUe BIOJHE eCTeCTBEHHO,
TOTJIa, KaK B MOJIEJISIX MAaKCUMAaJIbHOI'O BETBSIIErOCs IIPOIECcca TaKoro poja Oy K/ [aHue BbIIVIS AT
JIOCTAaTOYHO HeoxkuaHHO. OCHOBHON ymop Oyaer cieaH HA ACHMOTOTHKY BEPOSTHOCTEH OOIbIIHX
VKJIOHEHUH, OJIHAKO, B PaAMKaX TOTO YKe MOAX0/1a ONMUCHhIBAIOTCS U TIpeIeabHbIe TEOPeMbl B 00J1aCTH
HOPMAJIbHBIX YKJIOHCHUH.

E.B. dpoBasg. O meromax uccjaegoBaHUA BETBAMINXCHA CJIYYUANHBIX OIy2KIAHUH

JIoK/1a/1 TIOCBAIIEH CTOXACTUYECKUM TPOIEcCaM € HENPEPLIBHLIM BPEMEHEM, KOTOpPbIe MOTYT
OBITH OIUCAHBI B TEPMUHAX PA3MHOYXKEHHs, TUOE/IM U TPAHCIOPTa YacTUIl. 'Takue mporneccsl Ha MHO-
FOMEPHBIX PelIeTKaX HA3BIBAIOT BETBANIUMHCA CAVIAHHBIME OJIYKIAHUAME, & TOYKH PEIIeTKH, B
KOTOPBIX MOKET HPOUCXOIUTDL POXKIEHHE W THOeIb YacTHI[ — HCTOYHUKAMH BeTBIeHus. Ocoboe
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BHUMAHHUE YIEJICHO aHAJIU3Y ACUMIITOTHYECKOTO TMOBEJICHUs YUCICHHOCTEH JacTHIl B KayKJIO# TOY-
K€ pelleTKH 1 uX MOMEHTOB AJId BETBAIIUXCA CﬂyqaﬁHbIX 6J'Iy)KIL&HHI71, B OCHOBE€ KOTOPBIX JICZKHUT
CUMMETPUTHOE, OTHOPOIHOE MO MPOCTPAHCTBY, HEIPUBOAUMOE CAyUaiiHOe Oy KIaHue MO Perrer-
ke. [loBegeHrne MOMEHTOB YMCJIEHHOCTEH YaCTUI[ BO MHOTOM OIIPeIeIseTcss CTPYKTYPOil CIieKTpa
9BOJIIOIIMOHHOIO OllepaTOpa CPEeIHUX UYHCJICHHOCTeH JacTull u TpedyeT JJid HCCJIEJOBAHULA PsAJIa
Mojiesieft TpuBJIeYeHUsT CHEKTPAJIbHON TEOPUU OIepaTopoB B 0AHAXOBHIX IPOCTPAHCTBAX. BymryT
PaccMOTPEHBbI JBa CIocoba TOKA3ATENLCTBA MPeAeTbHBIX TeOpeM, OJMH W3 KOTOPBIX OCHOBAH Ha
IPOBEPKE YCJIOBUH, rapaHTUPYIONINX €JINHCTBEHHOCTD OINPEJIeJIeHNs] IIPEJIEIbHOr0 BePOATHOCTHO-
ro pacnpesie/leHnss IUCAeHHOCTeH YacTHIl, CBOMMHI MOMEHTAMHU, a JAPyroii — Ha allpPOKCHMAIIN
HOPMHUPOBAHHOI'O YHC/Ia YACTHUI[ B TOYKE PEIIeTKH HEKOTOPBIM HEOTPHUIATE/TbHBIM MapTHHIAIOM
(em., H. B. Cmoponura u E. B. fIposast, 2022), H03BOJSIONIHI JOKA3aTh CXOAUMOCTD ITUX BEJHIUH
K HpeJeay B CPEeIHEKBAIPATHICCKOM B JOCTATOYHO OOIMMX MPEANOJI0KEHUSIX Ha XapaKTePUCTHKI
nporecca.
Paboma svinoanena npu wacmuunot punancosotli noddepocke PODU, npoexm 20-01-00487.

II. A. dcvkoB. O Teopeme Mapuenko—IlacTtypa naga ciaydaitHoit TeH30pHOI MoJen

B nokname OyayT omumcaHbl HEYIydIIaeMble IOCTATOUYHBIE YCJOBHS B Teopeme MapueHKo—
[Tactypa st BHIGOPOYHBIX KOBAPUAIMOHHBIX MATPHI], OTBEYAIOININX CUMMETPUIHBIM CJIydaiiHbIM
TeH30paM, 00Pa30BAHHBIM (Z) Pa3IUIHBIMEI TPOU3BEICHUAMN d TI€PEMEHHBIX, BBIOPDAHHBIX U3 N
HE3aBUCUMBIX CTAaHAAPTU3UPOBAHHLIX CJYYaiHbIX BeauduH. JloKazaresabcTBa pe3ysibTaToB OYIIyT
OCHOBaHBI Ha HOBOM HEPaBEHCTBE KOHIEHTPAIUH JJIS KBAIPATUIHBIX (POPM OT CHUMMETPUIHBIX
CAYYAMHBIX TEH30POB H HOBOM 3aKOHE OOJBIINX YUCE JJId SJeMEHTAPHBIX CUMMETPHIECKHX CJIY-
YafHbIX MHOI'OYJIEHOB.
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13 Teopus uuces

. B. Annep. ®opmbl Adkobu, snauntudecknii pox u guddepennuaibable ypaBHEHUS

Knaccuueckne dopmbl AAkobu, m3ydeHHBbIE B U3BECTHOH KHHUTe Diixjaepa u 3arbe, sBISIOTCA
JaCTHBIM cay4daeM dhopm Akobu, acconmupoBaHHBIX ¢ CHCTeMaMu KopHeil. OHIM OTBEYatoT NpOCTeii-
meit cucreme KopHeit A;. VI3BecTHO, 9T0 munTudecknii pos MEOroodpasus Kanabu—fly apiasercsa
dopmoit Adkodu Beca 0.

B cBoém mokmazie g pacckaxky o auddpepeHnHaIbHbIX YpaBHEHUSIX, KOTOPBIM VIOBICTBOPAIOT
st (OPMBI, & Tak:ke 00 aHajorax ypaBHennii Kaneko—3arwe st cremneneii Tera-pyukiumii. Oka-
3aJ10Ch, YTO MpocTeiiiee KBa3uMo Iy asipuoe auddepeninajibHoe ypaBHEeHNEe BLITIOJTHACTCS TS 3JI-
JIMIITHYECKOTO pojia TpéxMepHoro Muoroobpasus Kanabu—4dy. [loMmumo 3Toro s pacckaxy o audg-
depeHInaIbHBIX YpaBHEHHSAX 0a30BBIX (opM KoOH OT MHOIHMX IepeMEeHHBIX B CJIyYae CHCTEM
Kopueit D,,. JIoK1aJ] OCHOBaAH Ha COBMECTHBIX paborax ¢ B. A. 'pumenko.

P. K. Axyn>kanos. O kpurepuu IJjIoxX0 IIpuUbJANKAEMbIX BEKTOPOB

CdopMmymnpoBaHo U JIoKa3aHo 0600IeHne Ha MHOTOMEPHBIN ciIydail KpuTepus IJIOXO MPUOJIH-
JKAeMBIX THCeI.

9. P Burymes. JdnodaHTOBbI 9KCHOHEHTHI PEMIETOK W POCT MHOTOMEPHBIX AHAJOTOB
HEIOJHBIX YaCTHBIX

Eciu 9ucsio § uppanuoHaibHO, OHO PACKIAIbIBAETCs B OeCKOHEUHYO (OOBIKHOBEHHYIO) TIEITHY IO
Jpobb Buma 0 = [ag; ai, as, ...] [Ipu 9T0M ero Mepa UppanuoHATLHOCTH €CTh BETHINHA

w1(0) = sup {fy eER ‘Vno >03dn>ng: !9 —pn/qn| < \qn\_'y}.

CyrecTByer KJIaccudeckoe COOTHOIIEeHHe, CBsi3biBatoliee (i(f) ¢ POCTOM HEMOJHBIX YaCTHBIX:

log ax,
p(6) = 2+ limsup 208 o+l
n—oo log QTL

(31€Ch qo, @1, G2, - - - - TOCJIEOBATEJIBLHOCTD 3HAMEHATEICH HOAXOAAIUX 1pobeit ).
Ecin paccmoTpersb penéTky
A = AZ?,
0 —1 "
e A = 0 | ) € PAsMHTHBIME JIHCTBHTEIBHBIME 01 u 65, TO MOXKHO 3aMETHTb, YTO MepPa
y —

UPPANUOHAJIBLHOCTH 3TUX YHUCE] B JIAHHOM CJIydae TEeCHO CBA3aHA C JUOMAHTOBON IKCIOHEHTOI
PEeIéTKHN, a HMEHHO:

max (p(61), u(6a)) = 2 + 2w(A).

Hanomuuwm, uto duoganmosoti sxcnonenmoti peIéTKH MOJTHOIO DAHTa HA3BIBACTCS BEJUINHA
w(A) =sup {’y € R‘ JooZ €A |zy ... x| < ]f\"y}.

Takum oOpa3oM, MOy IUM:

1 log a* log a
w(A) = 5 max (lim sup Lﬂ(zl, lim sup M)

n—00 log gn n—00 log qqef
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B nammom moksajie OymeT moKa3aHa reoMeTpudecKas HHTepIpeTalus aHAJI0ra HeIOJIHBIX YacT-
HBIX @, & OCHOBHasI YacTb Oy/IeT HOCBIIEHa TPEXMEPHOI Bapualuu HEPABEHCTBA

1 log a* log a?
w(A) < = max (lim sup g—ngl, lim sup g—?)
2 n—00 10g CInl n—r00 IOg qTLQ

K. M. Bobkos. /IBouvHbI€ 3aIuCH YHUCE, CBOOOJIHBIX OT k-BIX CTEIEHEIk

B nokaase MBI yCTAHOBUM CYIIIECTBOBAHUE UYHCET, CBODOMHBIX OT Kk-bIX CTeNeHell W MMEeONTuX
OOBINYIO JIOTI0 eIWHUI] B JBOMYHON 3amucu. Mbl OyaeM HCIOTB30BATH PE3YJIbTATB O HHTEP-
BaJlaX MEKJIy CBOOOJIHBIMUM OT k-bIX CTelleHell 4ucjamu, BKJodas pesysabrarbl M. Qujiacerst u
O. Tpudonosa o cyuecTBOBaHUU CBOOOIHBIX OT k-bIX CTEIEHEH TIC/IaX B KOPOTKHUX ITPOMEKYTKAX
u pesyiabrarel P. M. Hynbeca o MoMeHnTax pacrpejeseHnss CBOOOJIHBIX OT k-bIX CTeleHeil Juces Ha
KOPOTKUX WHTEePBAJIAX.

I'. B. Bockpecenckas. Dta-dyHknuga leaeknHaga: Tpu HANPABJIEHUsT MCCJIEI0BAHUM

B nok/ajzie mianupyeTcs pacckasaTh O MpobJeMax U pe3yjibTaTaxX HUCCAeTOBAHUM, UCIOIb3YIO-
mux croiicTBa dra~-pyaknuit Jlegexkunmga. CymmecTBeHHYIO POJIb B HUX UTPAIOT onucaHHbie B 1985
rOJIy Ta-IPOU3BEJIEHNs ¢ MYJIbTUILTHKATHBHBIMEI KODuimenramu (dyukimnu MakKes).

[lepBoe HampaByieHWE - ITO H3yUYeHUE CTPYKTYPHI MPOCTPAHCTB MOAYISIPHBIX (DOPM MeTOI0M
paccedenust, TO ecTb upejcrasienust ux B suge f(z)W @ U, vae f(z) — Hekoropast MOJyJisipHasi
dopma, W — npocTpaHcTBO MOAYISPHBIX POPM MeHbIero Beca, U — J0MOJHATE/IHHOE TPOCTPaH-
crBo. Ecim U = {0}, To pacceuenne HazpiBaeTcs TOUHBIM. JIOKa3aHBI TEOPEMBI O TOYHOM Paccede-
HUW U O MPUPOJIE JOMOTHATETBHBIX TPOCTPAHCTB.

Bropoe mampaBienue - uccienoanue bpeiiM-cOOTBETCTBUS, TO €CTh COMOCTABJIEHUE JIeMeH-
TaM KOHEYHON TI'PYIIBI 3Ta-IPOU3BEICHUH ¢ MOMOIIbIO JHHEHHBIX mpeacTaBaeHnii. OCHOBBI TOM
teopun 3a0kenbl [k Meiiconom . OcHOBHBIE PE3YIBTATHI KACAIOTCS OMUCAHUA KOHEYHBIX TPYIIIL,
accoruupoBannbix ¢ pynknuavun MaxKes.

TpeTbe HaNpaBIeHNe CBA3AHO ¢ apudMeTHIecKoll nHTeprperanueil Koah UImeaToB 3Ta - IPo-
u3BesieHnil. Ocoboe BHUMaHMe MBI yaeauM cymmaM [lnmypsr.

M. P.Tabaynnun. Yucna, ynaas€éHHbIE OT MPOCTHIX

O6o3Haunm gepe3 F'(n) paccrosiHne oT HATYDAIBHOrO M 10 OJMzKaiiero mpocroro dncia. B
2015 r. K. ®opa, I.P. Xuzdpayn u C.B. Kongrun BBein HNOHATHE <«YyJIaJEHHOCTH OT IPOCTBIX
YUCEI»: YUCJIO N HA3BIBACTCA YAAJEHHBIM OT MPOCTHIX C KOHCTAHTOMH ¢, ecJiu

(Inn)(Inlnn)(Inlnlnlnn)

(Inlnlnn)?

F(n)>c

B pabore Tpéx aBTOpPOB JOKa3aHO, YTO JJs JIOOOTO HATYPAJBHOTO Kk CYIIECTBYIOT MOCTOSTHHAA
¢ = ¢(k) > 0 u GeCKOHEUHO MHOTO TOUHBIX A-X CTENEHEeH, sIBASIONUXCS YAAJIEHHBIMUA OT TPOCTBIX
¢ nocrosguuoit c. Ilozmanee X. Maiiep u M. Paccuac pacupocrpanuin 3rorT pe3y/ibral Ha TOYHbIE
k-e cTemeHW TPOCTBIX YHUCEJ, IPU ITOM YIAYUIIHB MO TMOPIJIKY OIEHKY CHU3Y Ha PAacCTOdHUE [0
MPOCTHIX.
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Ucnonb3ys MeTomd u3 HeJaBHel npopeiBHOi paboTel K. ®opaa, C. B. Konsaruna, /Ix. Maitnapia,
K. HOMepcha n T Tao O IocJjie 10BaTeJIbHbIX COCTABHbIX 3HAYCHUAX MHOI'OYJICHOB, MbI JJOKa3blBa€M
CJAEJIYIONTYIO TeOpeMy.
Kazkmoe joctarodno OoJbitoe HAaTypaabHoe Yucao N MoxkeT ObITh MpejcTaBieHo B Buae N =
n1 + neo, TAE
F(n;) > (InN)(Inln N)/325965 5 — 1 9,

A. C.Tacnapga. MHoroMmepHbI€ OIpeaeauTeaN HAJA 3HaYeHuaMHn n3era-pyukiun Pu-
MaHa

BBoauTcs OHATHE MOJUTAHKEIEBONH MATPUIIBI H PACCMATPHBAIOTCS TTOJTHTAHKEICBB OIIPE,Ie/IH-
TEJIM, COCTABJICHHBIC U3 3HAYCHWH KpaTHBIX panoB lupuxie. [loaydens obmme dbopMyab 11s Ha-
3BAHHBIX MHOTOMEPHBIX onpejesureseii. B uactaoM ciyuae psaiga JJupuxiie or 0aHOM nepeMeHHoit
F(s)=3%">_, f(m)m™® umMeeM MHOrOMEepHBIE TAHKEJIEBBI OLPEIEUTENH TON Wl HHOIl CUrHATY B
o= (o1,...,05) € {0,1}:

HE (F) = [Flia+ -+ iy 4 1)

Hanpumep, ipu p = 2k u 0 = (1,..., 1) umeer mMecro dhopmyia
(17"'71) 1 f 2k
HZk,n,T (F) = ﬁ Z H 2k;n+’r‘ H(m’b - m]) .

omp=11i=1 1<J

Cayuaii k = 1 npunamiaexxur Monien (2009).

O. H.T'epman. Arajor TeopeMsbl rtepeHoca Masepa ajigd MyJbTUNJINKATHBHBIX AUOQaH-
TOBBIX ITPUOJAMMKEHMIT

JIsl KazKaoro mapasiieenuIesa,
P = {z: (21, 24) GRd)|zi| <, z':l,...,d}

C MOJIOYKUTEJBHBIMU 7)1, . . . , 1)q ONPESIETIEH ero ncesdonpucoedunénnvll Tapajesenune/] Kak

P*:{z:(zl,..., )ERd“zl\ Hnj, = ,...,d}.

SuamennTas Teopema Masepa o OumanHeiHON dopme, U3 KOTOPOH CAeAyI0T MHOI'HE KJIACCH-
JecKne HePaBeHCTBa MepPeHoCa B Teopun ANOMAHTOBBHIX MPUOJIMKEHHUIH, TOMYyCKAeT CJIeLyIOILyI0
JIOBOJTBHO KOMIIAKTHYIO IepedopMyIupoBKY: das 410007 pewémku A ¢ onpedeaumenem 1 cnpased-
AUBO

P AN £{0} = (d—1)PNA % {0},

2de N* obosnauwaem deoticmeennyro pewémry, a 0 — Hauvanro xoopdunam.
Jlokan moceamgn GpopMyTHPOBKE aHAJOTA TOH TEOPEMbl, KOTOPBIA MO3BOJISIET JOKA3bIBATH
HEPABEHCTBA MEPEHOCA ISt MYABMUNAUKAMUSHHLE THOMDAHTOBBIX TTPUOIHKEHIA.
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C. A.T'punenko, A. K. Dvuusgaua. BunapHasg agagunTuBHasg 3aJa4va C NPOCTBIMU YHCJIAMMI
CIIENUAJILHOTO BUAA

B 1940 r. I.M. Bunorpaaos nouyaut st mo(N) — duciia IpocThiX YUCesT, He TPEeBOCXOIANINX
N u nexamux B mpoMekyTkax ((2n)?, (2n + 1)?) npu HATYPaIBbHBIX 1 — CJIeAYIONLYI0 hopMy.Ty

+ O(leo,us)

(.M. Bunorpanos, Hexomopoe obwee ceolicmeo pacnpedeserus npocmux wuces, Marem. 6.,
1940, 1.7, c. 365-372).

O6Go3HaYNM MHOKECTBO HPOCTHIX yuces1 u3 npomexyTkos ((2n)%, (2n+1)?) 6yksoit V. B 1980
1990 rr. nepBbuiit aBTOp penr TepHapuyio npobsemy Losbadaxa u npobiemy Bapunra—Tosbadaxa
¢ npocthivu uncaamu u3 Muoxectsa V' (C.A. Tpunenko, Teprapras npobaema Toavdbaxa u npo-
oaema Bapureza—Iorvdbaxa ¢ npocmoimu SUCAAMU, AEHCOGULUMU 6 NPOMENCYMEKGT CNEUUAALHOZO
euda, YMH, 1988, 1. 43, Boim. 4(262), ¢. 203-204; C.A. T'punenko, Tpu addumusnvie 3adauu, V13B.
PAH. Cep. marem., 1992, 1. 56, Bbin. 6, c. 1198-1216). Tlepeunciennpie 3a1a9u PEIIAOTCA KPY-
TOBBIM METOJOM TIO0 CXeMe PeIleHHs TePHAPHON 3a/adi Ha OCHOBE ONEHOK TPUTOHOMETPUIECKHUX
CYMM CIEIHAAIBHOTO BHJIA.

B noknaase 6yieT mpeacTaBiaeHo perieHue npodaeMsl gejauTeseil Turamapiina ¢ IpoCcTbIMA IHC-
JlaMH U3 MHOXKecTBa V. YKasaHHas 3ajada He sBJIsSeTCs TepHAPHOH! 1 He MOXKeT OBITH pellleHa, 1o
CXeMme pelleHus TepHapHOR 3a1a4u.

H. M. HdobpoBoabckuii. O6 onmeHkax BBIKOBCKOro AJjid Mepbl KadeCTBAa ONTHUMAJIbHBIX
Ko dbunuenTon

B noxnaze 6yayT JaHbI OIIEHKH CBEPXY M CHU3Y MePhbl Ka4ecTBa ONTUMAJIbHBIX KO3 MDUIIHEHTOB
qepe3 cyMMy 110 MHOKecTBY bbikoBckoro. MuoxkectBo BeikoBckoro 6piio ompejesnerno B 2002 1.
B. A. BHIKOBCKEM U COCTOUT W3 MHUHHMAJILHBIX PEIeHnil JUHEIHONO CpaBHEHUS ¢ ONTHMAIbHBIMI
K03 dunuenTamu.

H. H. lo6poBosibckuii. O 1ByMepHBIX PEIIETKAX CPaBHEHU

B n0okase ¢ moMONIbIO TEOPUU HAMIYYIIUX PUOJNKEHUT BTOPOTO PO/ OIMMCAHO MHOYKECTBO
BrikoBCcKOrO, cocrosmiee U3 JOKAJIbHBIX MHHUMYMOB peIméTku npubanzkenuii Jupuxmie nas pa-
[IMOHAJBHOIO YKC/Ia. B 9BHOM BH/e OIMCAHO MHOXKECTBO BBIKOBCKOIO Jijisi JBYMEPHOH DEmIETKH
pelieHuii JuHeHOrO cpaBHeHus. [Toaydena dhopMmyIia, BIpazkaoliasd FunepooJnIecKril napamMmerp
9TOM PEIIETKN Yepe3 3HAMeHATE N MOIXOATINX Apobeil 1 cKoOKH Ditnepa U TMO3BOJIAIONIAS BHIUUC-
aath ero 3a O(In N) apudmverndeckux oneparuii.

B.T. 2KypasaéB. Pa3zbuennda u nienubie apodu

O06cyzKI1a10TcsT TPOCTPAHCTBEHHBIE si/IeDHbIE PA30WeHNs, SABISIONINeCs eCTeCTBeHHBIM S3BIKOM
OTMCAHUS MHOTOMEPHBIX TMenHbIX npobeit. Takme pazdueHuns A0MyCcKa0T MHOTOYUCTICHHBIE CAMMET-
pUU U BCEBO3MOKHBIE UX 00o0Ienud. [lepekiabiBaomnuecs gapa 3aJai0T JUHAMUKY pa3buenuii,
JIOKAJIbHBIE MPABUIa U KOMOMHATOPUKY pa3bueHuil, 9TO MO3BOJISET BBISBUTH HEU3BECTHBLIE CBOI-
CTBa IEJI0I0 KJjacca Au0o(haHTOBBIX IPUOJIUKEHN.
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A. A.Nnnapuonos. I'mmepajsunruyeckune IOCJIEI0BATEIPHOCTH W ACHMMETPUIHBIE
KPUOTOCUCTEMBI

[Iycte F — mpousBosibHOe moJie (BO3MOYKHO KOHEUHOE). MbI paccMarpuBaeM BOIPOC O CYIIe-
cTBOBaHMH HocaenoBaTebHocTeit { A, }12°  C F, yIoBIeTBOpAIOIIX Pa3lokKeHHIM BHIa

n=—oo

AmanAm—n = a1(m)by(n) + az(m)by(n),
Am—&-n—&-lAm—n = (m)gl(n) + &2(m)52(n)7

e ai,das, by, by, a1, a9,b1,b0 : Z — F. [lomydennbie pe3yabTaThl HCIOAB3YIOTCS s TOCTPOe-
Hus anajoroB aaroputmoB luddu-Xemnmvana n Dab-lamass, B KOTOPBIX 3a7a4da JUCKPETHO-
ro siorapuMUpOBaHUsT CTABUTCS B rpymie (S, +), Tie MHOXKECTBO S COCTOUT W3 YeTBEPOK BHA

S(n) = (An—1, An, Api1, Anga2), n € Z, a S(n) + S(m) = S(n+m).

A.Bb. Kanveiaua. IIpocTeie aesintesin CABUHYTHIX IMOJNHOMUAJIBHBIX IIOCJIEIOBATEb-
HOCTel

[ycres f(z) — muOrOWIeH ¢ neabivMu Koaddurmentamu. Mo o6cyqum cBoiicTBa dyHKIHI

Jr(N) =
max{m : s nekoroporo z € N wepapencrso (z + f(i), N) > 1 BeimosHeHo st Beex @ < m},
m

daBJsioneiics obodbmennem pyuknun fkodcrand. bymer jmokazaHa HUXKHSS OINEHKA

Inln?y )hf (lnylnlnlny)M(f)

Jr(P(y)) > y(iny) (lnlnlny Inln?y

rie P(y) — mpoussesenue Bcex MPOCTBIX p < ¥, {f — KOJHYECTBO PA3IHYHBIX JTHHEHHBIX JIE/IH-
teneit f(z), hy — 9YHCI0 PA3IMTIHBIX HENPUBOJUMBIX HeIHHeHHBIX peruteneit f(z), a M(f) —
BeJINYHMHA, 3aBUCAIIad OT cBoiicTB f Kak orobpaxkenus f : F, — F,.

H. 1. Kan. 'unore3a 3apeMObl 1 KPYyroBoii MeTo,

B nacrogieii pabore paccMaTpUBaeTCsd MHOXKECTBO ) A HECOKPATHUMBIX 3HAMeEHATe el parm-
OHAJIBHBIX YHCEJI, [IPEJICTABUMBIX KOHEYHBIME MEITHBIMU JPOOSMU, BCE HEIOJHbIE YacTHBIE KOTO-
PBIX IPHUHAIE)KAT HEKOTOPOMY KOHEYHOMY 4ucjaoBoMmy ajdasuty A. Ilycrb MHOXKecTBO Gecko-
HEYHBIX IEOHBIX Apo0eil ¢ HeMOJHBIME YaCTHBIMHU U3 3TOTO aadaBUTa UMeeT XaycaopdoBy pas-
MEPHOCTH A, YAOBIETBOPLAIONY0 HEPABEHCTRY

Ap > (VA0 —4)/3 =0.7748 .. ..

Torpa DA COMEPKUT MOYTH BCE HATYPAJbHLIE YHC/IA, TPUIEM OCTATOYHOE CjaraemMoe 3Toi ¢op-
MYJIBI UMeeT CTelMeHHOe MOHUYKEeHNe 10 OTHOIIEHWIO K TJIABHOMY.
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.B.Konema. O pacmnpeneneHnn BEHIECTBEHHBIX ajredpamveckKmx YHUCEJ, IEeJbIX u
HEIMEeJabIX

JloK1a/1 OCBAIEH CTATUCTHIECKOMY HOBEJICHUIO aaredpandecKux Yuces1 Ha BEIlleCTBEHHOU OCH.
MpI moroBopuM 06 aCUMITOTHKE KOJIMYECTBA aaredpandeckKux duces hUKCHPOBAHHON CTEIeHH, Jie-
KallluxX B 3a/laHHOM IIPOME?KYTKE BeH.[eCTBeHHOfI OCH, KOI'la BEPXHALA I'DaHUA UX BbICOT HEOI'Pa-
HUYEHHO PacTéT. byayT o6cyK1aThCsd CXOACTBA U Pa3/IMYHs B MOBEJICHUHN TEJIbIX aarebpandeckux
quces U aJredpandecKux duces 00Iero Buia.

IT. A. Ky4epsBsorii. O yuciax, He OIpeICTaBUMBIX B BIAE CyMMSBI 1 + w(n)

[Iycth w(n) — aJIuTHBHAST HEOTPUTIATEIbHAS apudMeTHIecKast (DYHKIHsI, Takas, 9To w(p) = 1
JUIST BCeX TPOCTHIX uncen p. Pacemorpum Z(N) — KOJHYIECTBO YuCET MEHBITHX [NV, He MpeIcTaBu-
MbIX B Buzie n + w(n). Byaer noaydena onenka

> N
loglog N’

(1]

(V)

st 917010 M3yUYaeTcs pacupejeierue n+ w(n) mo MOLY/IIO TPOCTOrO YHCIA P METOIOM KOMILIEKC-
HOT'O UHTETPUPOBAHUSI.

IO. B. Hectepenko. Anredbpanveckasi HE3aBUCUMOCTh 1 KBa3MMOAYJIApPHbIE (DOPMBI

[TpakTuueckn KazKJ0€ JI0KA3aTeIbCTBO B TEOPUH TPAHCIEHIEHTHBIX 9HCE HMCIOJb3yeT HC-
KJIOYEHHE TePEMEHHBIX. DTO OTHOCUTCA K KJIACCHYECKUM pe3yjbraTaM O TPaHCIEeHIeHTHO-
cru e (L. Dpmur), K anrebpanveckoii He3ABHCUMOCTH 3HAYEHHH Tak Ha3blBaeMbiX F-dyHKumii
(K.3urear u A.B.[lugrosckuit), Kk pemennto 7-ii npobiaemsr ['miasbepra (A. O.Teabdonn,
T. MIueitnep). Bee 9Tu yTBepKIeHUsT UCHOJIB30BATH JHOO MCKIIOUEHNE MEPEMEHHBIX ¢ MOMOIIHIO
O/THOPOJIHBIX JIMHEHHBIX (HOPM, JTUOO UCKIIOYEHHE OJIHOM TTepeMEHHON ¢ MOMOIIBIO JBYX MHOTOYJIe-
HOB OT Heé. Emé B Hauasae 50-x rr. mpormrioro Beka A. Q. leabdon yKa3pBaa HA HEOOXOINMOCTH
pa3BuUTH OOIIEH TeOPUN MCKIIYEHUs TTPUMEHUTEILHO K 3a/a4aM O TPAHCIEHIEHTHOCTH U ajred-
pPamvecKoil He3aBUCUMOCTH YucesI. Llesib HacTogmero 10KIa1a — OPUBIEYh BHUMAHUE CJIyIIaTe/ e
K peaJu3ali 5Toro moxKenanus ['enbdonaa, a TakxKe K HEKOTOPBIM Pe3yIbTaTaM, HOJIyIeHHBIM B
HOCJIEJLY IOIIHE TOJIBI C €r0 MOMOIIBIO.

[Tycre K — KOHEYHOE pacCIIMpeHue MOJs PAIHOHAIBLHBIX 4hCcea. [l KazK10ro OJHOPOJHOTO
Hecmermannoro uaeana I koubna R = K[zg, x1,..., 2, ¢ nomommpo dopmbl UKoy 3roro miea-
JIa MOZKHO OIPEJITHTD P/l ero XapaKTepUCTUK: pasmeprocmsb (IPOeKTUBHAS pa3MepHocTh dim [
muoroobpaszus V (I) myneit uneana I), cmenens deg (I) uaeana (KOJHIECTBO TOUEK MEPECETCHUS
MHOro0Opa3us Hyaeil [ ¢ o0HMM JIMHEHHBIM IPOCTPAHCTBOM JIOHOJIHUTEIBHOR PA3MEPHOCTH ), A0-
eapugpmuneckyro evcomy h(I) n npoexmuernoe paccmosanue o(w, I) 0T TPOU3BOIBHON TOYKH W MPO-
eKTHBHOT'O M-MEPHOT'O MPOCTPAHCTBA HAJ| MOJIeM KOMILIEKCHBIX dnces 10 MHoroobpasust V (1), Tpu
HOCJIeIHAE XapaKTEPUCTHKH AHAJOTHYHBI COOTBETCTBYIOITUM XapaKTEPUCTUKAM JIJIsi MHOTOYJIEHOB.
B wactHOCTH, OHE BenyT cebs OYTH JUHEHHO IpH pasjioKeHun [ B IepecevdeHne TPUMAapPHBIX KOM-
nonent. [Ipomece UCKIIOUEHNS TepeMEHHBIX MOKHO PeaIn30BaTh KaK HHAYKTUBHYIO OICHKY CHU3Y
B 3apucumoctu ot Beawdus dim I, deg ([), h(I) Besmunusr paccrostaus o(w, ). Uumykims npo-
BOJIUTCS [0 PA3MEPHOCTH Hjeasa. B 4acTHOCTH, mojydaeMasi B KOHIE WHJYKIUH, Takas ONeHKa
JIUIS TJIABHBIX HJIEAJI0B [IO3BOJISET IOJIYYNTh OIEHKY CHH3Y JJIs MHOIOWIEHOB — KX 00OPa3yIOIIMX
U JI0Ka3aTh, YTO 3TH MHOTOWIEHHl B TOYKE W OTJIMYHBI OT Hy/s. JpyrumMu cjioBaMu, KOOpIHHATHI
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TOYKH W OJHOPOJHO aJredpanvdeckKn He3aBUCUMBI Hal K. Mbl yKazkeM ps KOHKPETHBIX IPUMEPOB,
CBS3aHHBIX C TAKOW CXEeMOM pacCyzKJieHuil B Cydae KBa3UMOJLYJISIPHBIX (POPM.

Y. M. IIaueB. O muodaHTOBBIX CHCTEMAX C KBaJPaAaTUIHOI 1 JuHeiitHoit ¢bopmamu yao-
BJIETBOPAIONINX KOHTPYIHIINAJIHLHOMY YCJIOBHUIO

okma cocTouT 3 ABYX dacTeil. B mepBoit 13 HUX paccMaTpUBaeTCs BOIIPOC O TPeJICTaBIeHNN
Hapbl HEJIbIX YKUCeJl KBAIPATUYHON U JUHEHHON (popMaMu ¢ KOHI'PYIIUaJIbHbIM yejioBueM. Tounee,
peub WAET 00 aCUMITOTUKE YUCIA PEHIeHUNH JTUO(MAHTOBONU CUCTEMbI:

flze, ..., z5) = m,
lxy, ..., z5) =n,

(x1, ..., xs) = (b1, ..., bs) (mod g),

rae

S

f([El, N J];) = Z CLij[EZ‘ZEj

ij=—1
— TEJOYHUCICHHAA MOJOKUTEIbHAA KBapaTudHasd (hpopMa OT S MepeMEeHHBbIX, IIPUIEM § = D;

S

l(l‘l, ey IS) = lel’z

i=—

— IeJIOYHCIeHHas JuHeidHass dhopma; m > 0, n —Ie/ble JuCIa.
Hac unrepecyer auciio pemtennit 4., p, (f, m;1, n) 310it cucremsr.
Bropas yacTh gokjaaa oTHOCHTCS K JAuO(daHTOBOM cucTeMe BHU/IA:

i+ -+ a2 =m,
lhaxy+- - +lszs =n,
(x1, ..., xs) = (ly, ..., ls) (mod g),

cojiepKalteil cyMMy KBaJpaTOB MEPEMEHHBIX W MPUA 3TOM KOHTPYIHIIHAJIBHOE YCIOBUE UMEET CIie-
nuaabHbIA BuA. OToe/IbHOE PACCMOTPEHRE TaKO# CHCTEeMBI 00YCJIOBJIEHO TeM, 9TO I Heé yIaércs
BBIYHCIUTH OCOOBIH Psifl. 3aBEPIIACTCH JIO0KJAJ IOCTAHOBKOW HEPEIIEHHBIX BOIPOCOB IO JIAHHOI
TeMe W CIUCKOM JIMTEPATYPHI.

H. K. CeménoBa. Pemntero Bunorpamosa n Kkoporkue cymmMmbl KitooctepmaHa

Hemnosroit B3Bemennoit cymmoit Kimooctepmana Ha3bIBaeTCsd TPUTOHOMETPUYIECKasd CyMMa BUIA

S(z,m;a,b) = Z f(y)exp<27rim/T+by>, 1<z <m,

v<x
(v,m)=1

rie 1 < x < m, m, a, b — neasie ducnaa, a depe3 U 0003HAYAETCS BbIYET, OOpaATHHI K ¥ IO
momymo m: v = 1 (mod m). OneHkaM TakuX CyMM MpH Pa3IUIHBIX YCJAOBHAX HA M, T, a, b
nocBamenbl paboTsl A. A. Kapay6sr, M. A. Koposésa, M. 3. 'apaepa, 2K. Bypreiina.
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B nokiaje 6yjeT pacckazano o6 yTOUHEHHH OIEHKH Hemo/Hoil cymmbl KioocTepmana 3a cuéT
npUMeHeHus TaK Ha3blBaeMoro peiera Bunorpajosa. [loyuennas oleHka clupaseinBa s 1po-
CTOrO MOJYJI M = Mg 1 1ejoro a, (a,m) = 1, B ciiyuae, Korja JJIMHA CyMMbl T YJIOBJIETBODSET
HePaBEeHCTBAM

exp(c(logm)®®(loglogm)¥/%) < z < v/m, ¢> 0.

U. A. TiarocrauresoB. llukanveckue cuMMeTpu MHOTOMEPHBIX HEITHbIX JApobeii

JIist TOHSITHS KJIaCCMYeCcKOl MenHoi 1pobu JeficTBUTENHLHOTO YUC/Ia U3BECTHO HECKOJIHLKO 00600-
MEeHNH, OHO 13 KOTOPHIX OCHOBBIBAETCS HA TEOMETPHUUYECKONH WHTEPIIPETAINH TIETTHOH Apo0u, pe -
noxennoi @. KieitHom. A wMeHHO, nycTb [y, ..., [, — OJHOMEpPHBIE MOJIIPOCTPAHCTBA IPOCTPAH-
crBa R", muneitnas 060JI09Ka KOTOPBIX coBlaaeT co BceM R™. ['unepnpocTpaHcTBa, HATAHYThIE Ha,
BCEBO3MOXKHbBIE (1 — 1)-HAOOPbI U3 ITUX HOMIPOCTPAHCTB, paszbuBaoT R™ Ha 2" CUMILIMIMAIBHBIX
KoHycoB. OObeinHeHne BBITYKJIBIX 00009eK Touek Z™\ {0} BHyTpH 9THX CHMILTUINATBHBIX KOHY-
coB HazbiBaeTcs (n— 1)-MepHOii ierHoi 1pobbio. Biaromaps Teopeme Jupnxie o6 anrebpandeckux
enunnnax Jwobas (n — 1)-mMepHas aarebpandeckast memHas IpoOb, COOTBETCTBYIOIIAs BIOJHE Be-
MIECTBEHHOMY paciurupennio mojst Q crenenn n, obraamaer 6oraroit rpynmoit GL,,(Z)-cumverpui,
JIeficTBIEe KOTOPO# COXPAHSET KaXKI0e U3 TMOANPOCTPAHCTB [y, ..., l,. Ognako, y (n — 1)-mepHoii
asrebpanveckoii mernHoii 1pobu MOryT cyiiecrBoBarh u gonosnureabubie GL,(Z)-cumverpun, Ha-
3bIBae€Mble MAJTHHAPOMHYECKUMA. TaKne CUMMETPHH HETOXKIECTBEHHBIM 00Pa30M IIe€pPECTaBJISAIOT
HOAIpOCTpaHcTBa Iy, ...,[,. B 1agHOM [0KJIa/le MOKa3bIBaeTCs, YTO s Joboro meaoro n > 1
cymectByer (n — 1)-MepHast ajreGpandeckas enHas ApoOb, 00JaIa0nas TaJuHIPOMAIECKHME
CHUMMETPHSIMU.

A. B. Ycrunos. Tponudeckune nmociaenoBareapbaoctu Comoca

Mg nesioro k > 4 nocisenoBareibHOCTBI0 Comoc—k HA3BIBAETCH MOCIEI0BATEIbHOCTD, 33/ 1aBa-
eMas KBaJIpPATHIHBIM PEKYPPEHTHBIM COOTHOITEHUEM

[k/2]

Sp+kSn = E QjSntk—5Sn+j,
7=1

rjge oj — KOHCTAHTBI, S, ..., Sg—1 — HadaJbHble yciaobud. OKa3blBaeTcsd, YTO HEKOTOPBIe II0C/Ie-
noBaTeabHOCTH CoMOCa SABJISAIOTC MET0UYUCIeHHBIMA. [Ipr HEKOTOPHIX JOMOTHATEILHBIX YCIOBUIX
Ha ko3 dunuentor nocienosaresbaoctn Comoc—k ipu k = 4,5, 6, 7 OKa3bIBAIOTCS TIOJTUHOMAME OT
HaYaIbHBIX ycaoBuil. [Ipu monbiTKe n3y4arTh CBOWCTBA 3TUX TTOJIMHOMOB, HAIIPUMED, POCT CTeleHeil,
BO3HHUKAET HEOOXOJIMMOCTb pacCMAaTPHBATh TPONUYECKHe aHAJIOTH IocieoBaTeabHocTelt Comoca.
O HEX ¥ NOUIET pedb B JOKJIATIE.

B. H. Yyb6apukos. O cucremax CUuCJEHHT U UX 00ODIITeHNAX

B coobmenun hopmMyaupyoTcs TeOpeMbl O Pa3/oyKeHU! JeHCTBUTEIbHBIX YNCEJ 110 MYJIbTH-
IJIIKATHBHOM CHCTeMe YHCeJI, IO MocjaenoBaTeabHOCTH PubOHAYYIN U IO MEJOIUCIeHHON mMoce-
JIOBATEIbHOCTH, VIOBJIETBOPSIONIEl peKyppeHTHBIM COOTHOINEHWSAM U CBSI3aHHON ¢ umcaamu [lu-
30-BumxkasgparxaBana. Ocoboe BHUMaHIe 0OpaIleHo Ha «IBHbIE (POPMYIbI» U YCIOBUS €INHCTBEH-
HOCTH TAKUX Ipeacrapiaernii. OTMernM, 9T0 € IMHCTBEHHOCTD PA3JIOKEHHSI 1eHCTBHTEIHHOTO YHCIIA,
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10 OOPATHBIM 3HAYEHUSIM MYJIbTUILTHKATHBHON CHCTEMBI TIO3BOJISET MOJTYIUTh ONEHKY OCTaTKA JIJTs
HEKOTOPbIX 3HAYEHMI 110Ka3aTe/JIbHOW (DYyHKIUU.

Pazmoxxennsa 4uces mo mocJie10BaTeIbHOCTH OOpaTHBIX dncen PuboHAYYN CYIIECTBEHHO HC-
MOJIB3YeT WX MPEJCTaBJIeHNE Yepe3 CTEMeHU <«30JI0TOTO cedeHusiy. CHCTeMbl YUCe, CBsI3aHHBIE C
yuciaavu [Iuzo-Bumkasgparxapana paccMOTpeHBbl MeHee TOIPOOHO, MTOCKOIBKY TpedyeTcss KOHKpPe-
TU3UPOBATh CBONHCTBA PacCMaTPUBAEMBbIX YHUCEJI.

FO. H. IIIreiiankoB. O HEKOTOPBIX 3a/JaYaX CBA3aHHBIX C IIPOU3BEICHUEM M YACTHBIX
YUCJIOBBIX MHOYKECTB

[Iycth mMeercss muokectBa A, B C [1,Q]. Mbl paccMaTpuBaeM 3a/1a4u, CBsI3aHHbBIE C OlEHKA-
MH Ha pa3Mep MHOXKeCTBa mpoussegennii AB u dactubix A/B. Bymer nam 0630p HMEOIMUXCS 1
HEKOTOPBIX COBPEMEHHBIX PE3YJILTATOB U UX HPHJI0KEHUII.

A. B.IIlyros. O gynciyax ¢ 3agaHHBIM OKOHYAaHUEM PA3JI0XKEHUA B 0000MIEHHBIE CHCTE-
MBI cuncjaeHusa PuboHavwun

Kamgoe HaTypaJbHOE€ 9HUCJIO MO2KHO Pa3JIO?2KUTL B CUCTEMY CHUCJICHHA OubdonaaIn:

n = Z{Ska, rme ¢ € {0, 1} U ExEpar1 = 0.
k

JlanHoe pasJiozkeHre MOXKHO 00OOIINTH, 3aMEHHB Ioc/e10BaTeabHocTh Pudonauun Ha Gosee 00-
Y0 JIMHEHHYIO PEKYPPEHTHYIO MOC/IEI0BATEIbHOCTD, JIM0O HA TOC/IE0BATE/IHHOCTH 3HAMEHATE I
HOJXOMSIIUX JIPO0eil K HEKOTOPOMY HPPAIMOHATBHOMY YHCIY (BTOPOil BAPHAHT YacTO HA3BIBAIOT
pasmoxenueM OCTPOBCKOIO).

B noknage OyayT paccMOTpeHbl MHOYKECTBA HATYPAJbHBIX YHCET € 3aJ[AHHBIM OKOHYAHUEM
nOIOOHBIX pasJsioxkeHuil. Cpeau paccMaTpUBaeMbIX 3aa4: IJIOTHOCTH 9THX MHOXKECTB, Pa3HOCTH
MEXKIY COCETHUMHI dIeMEeHTAMHI TaKUX MHOXKECTB, paclupeeaeHne IPOCThIX B 3TUX MHOXKECTBAX.

OCHOBHbIM HMHCTPYMEHTOM A0Ka3aTeJbCTBa CJAYZKUT CBA3b MeEzKAY JdaHHBIMHU MHOXKeCTBaMHU U
pacupejenaenueM JpobHBIX Joeil JuHeiinoit (pyHKIuu Ha Tope.

B. B.Ogenesnu. IIpo6iaema nenureneit Kapamy6sr u pomcrBeHHble 3a4a4u (IO COB-
mectHol pabore ¢ C.B. Kousruasim u M. P. I'abaysinapiv. )

B noknazie moitaér pedb 0 J0Ka3aTeJIbCTBE OIEHOK

7(p—1)  (logz)3/2 7(n2+1) " (logx)l/?’

pP<w n<w

n ux obobmenuit. 31ech 3nau0k < obosnauaer cumpoa Xapau, 7(n) = > ,, 1 — KoJu1ecTso
JleJIUTeNIell Iucaa n, a CyMMHPOBAHUE B IEPBOil CyMMe BEIETCA HO MOJAPS HJIYIIUM IIPOCTHIM
THCIIAM.
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14 YpaBHeHUd C YaCTHbIMU IPOU3BOJHbIMU

FO. B. ABepOyx. AnnpokcuManuga penieHmit ypaBHeHnd Bejssimana ajis 3agad4 ympas-
JI€EHUS CPESHUM IIOJIEM

B noxmane paccMaTpuBaeTcs 3aja4a YIPABJIEHNs CPEJTHAM I0JIeM, MOJEJUPYIONas JIBUKEeHNe
OOJIBLINON TPYIIBI Ar€HTOB C JUHAMUKOI

a:c(t) = f(t,z(t),m(t),u(t)), te[0,T),z(t) €T m(t) € P(T%), uecl.

Bnecy T¢ obosznauaer d-mepmubiii Top, P(T9) — mpocTpaHcTBO BepogTHOCTel Ha TOpe, CHAOKEeHHOe
merpukoii Kantoposnua. Tak:ke m(t) obo3HagaeT pacupe/ie/ieHne BCEX areHTOB B MOMEHT BpeMe-
au t. TToaxon yupasiaeHus CpeiHuM MoaeM IPeIIIoIaraeT, YT areHThl BHIOUPAIOT CBOE YIPABICHHE
HE3aBUCUMO, HO JIEHICTBYIOT KOOIIEPATHBHO, CTPEMACH MUHUMU3upoBaTh Bejudauny o(m(T)).

OTmeTnm, 9TO B JAHHOM CJy4Yae B KA4eCTBE MO3UIUH BHICTYNAET BEPOATHOCTD, OTMCHIBAIOIIAA
pacipe/ieieHie areHTOB.

OCHOBHBIM OOBEKTOM UCCJIEJIOBaHUS sABIseTcs byHKIus mensl Val(tg, mg), KoTopast comocTas-
JIF€T HAYATBHOMY MOMEHTY BpPEMEeHH tq M HAYaJIbHOMY pACIPENETeHUI0 areHTOB Mg 3HAUYCHHEe
o(m(T)) npu onTUMaIBLHOM yUpaBaeHur. DT1a DyHKIH JOIKHA YI0BJIETBOPATH ypaBHeHHIO Bew-
MaHa

Oy

8t + ( 7m7 vmgp) 07

e V,,(p — npousBojnas PyHKIUA © IO M.
B nokiajsie paccMaTrpuBaeTcs MOCTpoeHue NpUOInzKeHni (pyHKIIMU IEHbI PeIleHuIMU KOHEeIHO-
MEpHBIX ypaBHeHui tuna ['amuibrona- Akodou

0
aqﬁ + /H<t7 1, V,u¢) = 07

rJe [t — 3JEeMeHT HEeKOTOPOro KOHEYHOMEPHOro cuMiutekca %, ¢ @ [0,7] x ¥ — R. Ormerum, uro
KoHeuHOMepHoe ypaBHenue [amuibrona—dkobu Bo3nnkaer kak ypasuenue bejaiMana B HEKOTOPOit
KOHEYHOMEPHO 3a/1ade yIpaBJIeHNs, THTEPIPETHPYEMON KaK 3aja4a YIpPaBIeHUs CPEeTHIM T0JIeM
€ KOHEYHBIM YUCJIOM COCTOSTHHIA.

X. Anaun. OrcyrcTBUE HETPUBUAJBHBIX pelneHnii KoMmiekCHO3HAYHBIX MOJIYyINHEHHBIX
IANITUIECKNX HEPABEHCTB 2-mOpAaKa

JlaHHBIH JOKJIA HOCBAIIEH IpoO/eMe OTCYTCTBHS pPelIeHud JIJId MOJYJIMHEHHBIX HepPaBeHCTB
BTOPOr0 HMOPHAJIKA ¢ OrpaHHYEHHBIMH KO pUIIHEHTAMH U KOMILIEKCHBIMHU 3HadYeHUIMU. TakzxKe B
JAHHOM JOKJIaJie PACCMATPUBAETCS YacTHBIM caydail ux.

AKTyanbHOCTh JAHHONW TEMbI 3aK/JII0YAeTCId B TOM, YTO Mbl PACIIHPUM PEe3YJbTATHI IS 7~
MEPHOTO BEIeCTBEHHOTO MPOCTPAHCTBA Ha N-MepPHOEe KOMILJIEKCHOE ITPOCTPAHCTRO.

B pesysibraTe mojiydaeM ycJaoBUe OTCYTCTBUS TJI00AJBHOIO HETPUBHAJIBHOTO CJIA0Or0 peHIeHusd
Jannoit 3amaun. [loydennpie pe3yabTaThl JOKa3aHbl METOIOM HPOOHBIX (DYHKIIHIA.
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B. B. BacuapeB. DiaunTudeckne ypaBHEeHUsd, MOJAEJbHbIE 00JIaCTH U KpaeBbie 3a1a4n

OTnpaBHOI TOUYKOI MCCAETOBAHUS CAYKUT MOJIEJIbHOE TceBaoandepenHnmaabHoe ypaBHeHne
B KoHyce C' C R™
(Au)(z) =v(z), ze€C, zeC, (1)

e A: H3(C) — H**(C) — ucesgonuddepennuasibubiii oneparop ¢ cumpojiom A(§), yioBjerso-
PAIOIIIM YCJIOBHIO
a(l+[€)* <A < (1 +[¢))*, acR

Konkpernpiii konyc C obsagaer onpeieaeHHbIME IapaMeTpaMi, HAllpIMep, YIOJI Ha IIOCKOCTH
Ct ={z € R? : x = (x1,22), 22 > alz1],a > 0} umeer "pacrBop" a, a IPOCTPAHCTBEHHBLH KOHYC
Ci’b ={z € R3: 2z = (11, 22,73), 23 > a|zy| + |72],a,b > 0} umeer 2 napamerpa a,b. [Tpejcrans-
JISI€TCST HHTEPECHBIM U eCTeCTBEHHBIM BBISICHUTH, YTO MPOU30HeT ¢ perieHueM ypashenus (1) (B
TOM CJIydae, KOIJIa OHO CYMIeCTBYeT W eJMHCTBEHHO), KOTJa HEKOTOPBIE MapaMeTphl CTPEMSTCS K
CBOUM TIpenenbHbIM 3HadenraM 0 mwam oo. [oy9eHsl 0OTBeTH Ha HEKOTOPBIE U3 3TUX BONPOCOB.

Mo2KHO paccMOTperh JUCKPeTHbIH BapuaHT ypaBHeHHs (1) ¢ MOMOIIBIO CIeAYIONHX KOHCTPYK-
uuit st GyHKuit quckpernoro aprymenta ug(Z), T € hZ™, h > 0. llycrs Cq = hZ™NC, h = h™,
T = [—n, 7] u Ag(€) — u3mepumMas mepuomdeckas GYHKIH, OIpeieeHHas Ha R ¢ OCHOBHBIM Ky-
6oM nepuonos AT™. duckpeTHBIM mceBnoanddepeHnuaIbHbEIM oneparopoM Ay ¢ cuMBOIOM fld(f)
B IMCKPETHOM KoHyce Cy Ha3BIBACTCA OIEPATOP CJICLYIONEro BUIA

~ m i i(Z—0)-€ ~ ~
(Awa)@) = S h / A D (e)de, 7 e Cl,
gerzm i

rie ugq(€) obosHavaeT qucKpeTHOe mpeobpasopanue Oypbe DYHKIUA U,g.

MoXKHO OmpeIeuTh IUCKPETHBIA aHagor H-MpocTpaHCTB M IS CHEIUAJBHOIO CJIydas
C' = R nosyuuTh yCa0BUS PA3PEIIMMOCTH [/ JUCKPETHOTO aHAIOra yPaBHEHHS (1). Mokazauo,
9TO JUCKPETHBIE PErieHus 00JIaJai0T AMMPOKCHMAINOHHBIMEI CBOiCTBaAMU npu MaJbix h. AHajo-
ITUYHBbIE PE3YAbTATHI MOJYIeHBI s JUCKPETHOIO KBapaHTa Ha ILTOCKOCTH.

JI. B.Tlapraui. O jJ0KajJbHO OrPAHUYEHHBIX PEIIEHUIX OJHOMEPHBIX 3aKOHOB COXpaHe-
HU"A C HeCUMMeTpPHu4HOil (pyHukIiiueii moroka

B mosoce Iy = {(t, z) |t € (0, T'), x € R}, e 0 < T' < 400, paccmarpuBaerca 3aaada Korm
Ut + (f(u>)x =0, (tu .%) € Illr, U‘t:() = Uo(l’), r e R. (7)

®ynknus moroka f(u) MpeanosaraeTcst CTporo BHIMYKJIOH BBEPX HA OTPUIATENHHON MOJYOCH U
BBIIIYKJIOH BHHA3 — HA IIOJIO2KUTEJILHOM.

CrposiTcsd JIOKaJIbHO OIpaHHYEHHbIE PeIleHus 3a1a4un CO CYETHBIM YHUCJOM JIMHHHA CHIIb-
HOTO paspeiBa. llomxymiockocts t > 0 genuTces TIaIKAME HellepeceKaronmuMucs Kpupsimu [1, =
{z = 7,(t),t > 0} na cuernoe anciao obracreii. PyHKIMOHATBHAS TOCJEIOBATEIBHOCTD Yy, (1) sB-
JISI€TCST HeOPAHMYEHHO MOHOTOHHO yObiBaromieil, a rakzke lim;,,07,(t) = —oo. B obracrax
Dy, = {yn-1(t) > & > 7,(t)} MeK Ty 9TUMU KPUBBIME PEIICHEE ABJISETCS KITACCHICCKUM, & KaXK/1asd
U3 KpUBBIX [, ABISETCS JIMHAEH CHIBHOIO PA3phIBa, IPHYEM CO CTOPOHBI T > 7, (t) Kpusas [, sB-
JIsteTcs orubaroIeil ceMeiicTBa XapakTepucTuk u3 obnactu D, npu n € N. /Ing n = 0 aumb 9actb
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yaapHoit BostHbl ['g o6pasyeTcs Kak orubaroinas ceMeicTBa XapaKTepUCTUK, HAYIIAX OT HAYAIbHBIX
yCJIOBUTL.

A. A. Jlonuyak. MartemaTtudeckas mojziesib 'amMmma—I'pek onmmona Ha OCHOBE ypaBHEHUHA
peakiun-audy3un

C moMoIipi0 KpaeBoil 3a1a4u i ypaBHeHUS UMD PY3UH-peakny, paccCMaTPUBAEMOIO B Ue-
THIPEXMEPHOI OrpaHuYeHHO 0b/IacT, CTPOUTCH MareMaruydeckas Mojesb [amma—I'pek omiunona,
cojieprKaliero erbipe aktuba. JloKa3piBaeTcs: pa3peinMocTh KpaeBoil 3a/1a4un, yCTaHABINBAETCS
NPWHIIATT MaKCUMyMa, U MUHUMYMAa. JloKa3biBaeTcsl pa3penmMOoCTh 33291 MYJIhTHILINKATHBHOTO
yupasyienusd. B ciaydae, korna dyHkuonasa kadecrsa jguddepernupyem mno Pperie, BHIBOIUTCA
cucreMa ontuMasabHocTH. Ha ocHOBe ee aHaIm3a yCcTaHABIMBAETCSA CTAIIMOHAPHLINA aHAJIOr ITPUH-
nuita bang-bang. Mcciiepyercs nojiy/inHefiHbI aHAJIOD MOJIEJIU, IIPEIIOJIAraioniuil 3aBUCUMOCT
MOHUZKAIONIEro Koadguiimenta or pelrenus KpaeBoil 3a/1a4u.

A. B. 3Baruun. Pa3zpenmmMmocTs OHOIT MO/1e/in HEJTMHEMHO—BA3KOI cpeabl

B pabore uccienyerca mpobieMa CYIIECTBOBAHHS CJ1a0OTO PelleHHs] HadaJIbHO—KpaeBo# 3a-
Jadn a4 MaTeMaTUYeCKOW MOJeJM, OIMCBHIBAIONICH TedeHue JUHEHHO yHpyro—3anas3/iblBaloniei
xuakoctu Poitrra. B jganHoit Mojesm paccmarpuBaercd cpeja ¢ HeJWHefiHON BSI3KOCTbIO W
BpeMeHeM 3ama3bIBaHWs CPeJIbl, 3aBUCSIINM OT Temieparypbl. Ha ocHOBe ammpoKcHMaImoOHHO-
TOIOJIOTHYECKOT'O OJ/IX0/1a JOKA3BIBACTCA CYIIECTBOBAHHE CJ1a00T0 PelleHus U3ydaeMoil 3a1a49u.

A.Jl. KazakoB. Pemenus tuna nud@dy3uoHHBIX BOJH AJ8 HEJIUHEHHBIX mapadosmye-
CKUX yPaBHEHUII M CHCTEM

PaccmarpuBatoTcst HeJlmHeHHBIE 3BOJIOINNOHHBIE TTapadOJINYecKie yPaBHEHUS W CHCTEMbI, 00-
MHUHA BAJ KOTOPBIX
U; = [EI(U)]M + 50(U>- (8)

Baecy U = (U, Us, . .., U,) — BeKTOp UCKOMBIX DYHKIMHA; t, T — He3aBUCUMBIE 1IepeMentbie (t — Bpe-
M$, T — MPOCTPAHCTBEHHAS KOOPAMHATA); Ho, 2 — 33aHHbIE N-KOMIIOHEHTHBIE BeKTOD-(DYHKIINH,
KOTOPBIE MPEIOIATAIOTCS JOCTATOTHO MIAAKIMH, IPHIeM =) ; = 24 ;(u;), T.€. CHCTeMa B [JIABHOMN
JacTH IOKOMIIOHEHTHO pacuajaercsa. Cucrema ABJIIeTCa 00ODIIEHHON MaTeMaTHIeCKOH Mojie-
JIBIO PsJa TEIJIOBLIX, (PHIBTPAIMOHHBIX U AudDY3UOHHBIX IporeccoB. Tak, ee 4acTHBIMU CJIyda-
SIMHU_ SIBJISIIOTCSL U3BECTHOE ypaBHeHUe HeJnHelHoi Termtonposognoctu (porous medium equation),
CHUCTEeMBI peakiun-anddy3un 1 HEKOTOPhIe APYIue yPaBHEHUsT MaTeMATHIECKON (DU3HKH.

JIlms BBIpOXK1QtOIIeiicss CucTeMbl 7 €e YaCTHBIX CJAYYaeB CTPOSITCI M HUCCIEAYIOTCS perie-
HUsl, UMEoIre THI Tera0Boil (1uddy3uoHHOl, DUIBTPAIMOHHOIT) BOJTHBI, PACTPOCTPAHSIONIEHCs
¢ KOHEYHOH CKOPOCTBIO HYJEBOMY (abCOTIOTHO TMOKOSIIEMYCsi) (DOHY BIIOJIb HEKOTOPO# J0CTATOU-
HO TJIaJIKO¥ KPHUBOM, nMeHyeMoit (hpOHTOM BOJHBL. 37eCh THII ypaBHEHUiT (CHCTeM) BBIPOKIAETCS,
PEIIeHusT TePSIIOT TJIaJAKOCTh (P COXPAHEHUH HelnpepbiBHOCTH). B okiaie OyyT npeacraBieHbl
TEOPeMbl CYIECTBOBAHMSI M €IMHCTBEHHOCTH PEIeHUH paccMaTpUBAeMOro BUJIA, & TaKyKe MMOJIyde-
HBI U U3y4YeHbl TOYHBIE PEIIeHUs, IOCTPOCHIE KOTOPBIX CBOJIUTCA K HHTEI PUPOBAHUIO 33 1a4u Korn
JIJIt OOBIKHOBEHHBIX b depeHnaabHbIX yPaBHEeHNH.
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A. B.KonreB. Metoa pentennsa 3D ypasueunii HaBbe—CTokca

Paccmarpusatorcst 3D ypasuenust Hapbe-Crokca 7151 1BHKeHUsT Hec:kuMaemoi cpebl. [Ipes-
JIO?KeH MeTO/]I IOCTPOeHus pelteHnit. MeTon ocHOBaH Ha NPHUBE/IEHUH YPaBHEHUT CUCTeMbI K JUBeD-
TeHTHOMY BHUJIY U TOCJIEJYIONIUM WHTEerpUPOBaHHEM KaKJIOTo W3 HUX. B pesynbrare MOSBISIOTCS
COOTHOTIEHUS CBSI3W MEXKJTy OCHOBHBIMH W HOBBIMHU ACCOIMUPOBAHHBIME HEU3BECTHBIMU, TPeodpa-
3ys KOTOPbIE€ HPUXOJUM K IIPOMEXKYTOUHBIM dTanam IIpu peajusanuu Meroga. [lepBblit 310 nH-
TerpaJl UCXOJHBIX ypaBHEHUII W BTOpOil — reneparop pernienuii. ['emeparop perieHuii mo3BossgeT
crpouth HOBbIe pemrenusi 3D ypasuennit HaBre-Crokca, anmpuopn yaoBJIeTBOPSIONINE TOMOTHI-
TeJTbHBIM YCJIOBUSIM.

E. . Kocreunko. NccaenoBanme caaboii pazpenimMoOCT OQHOM ApoOHOIT Mmoaeau ¢ Oec-
KOHEYHOI NaMsaThIO

B obnactu QQ = (—o0,T| x Q,T > 0,  — orpannuenHas 006JacTh ¢ DJIAJKOH rpaHuieii pac-
CMATPUBAETCS 3a7a4a, OMMCHIBAIONIAS ABUKEHHS BSI3KOYIPYTOi Cpeabl ¢ OeCKOHEYHONH MaMSIThIO
BJOJIb TPAEKTOPHUH 4YacTHI] YKUIKOCTH, OIPEIeAsIeMbIX TOJeM CKOPOCTei. Y paBHEHUEe JIBUXKEHUS
cpeabl npenacrapiaser coboit ypapaenne Hapbe-CTokca ¢ 1obaB/IeHHEM HHTEIPAJILHOTO 4JIeHA, OT-
BEYAIONIEro 3a MaMsaTh cpeibl. OCHOBHBIM pe3yJIbTATOM PabOThI SBJISAETCS TOKA3ATEJIbCTBO CYIIe-
CTBOBaHUS II0 KpaiiHeil Mepe 0JHOTO ¢1ab0ro perreHns pacCMaTPUBAeMOM 3a/1a9H, I'e B KadecTBe
peIleHns TOHUMAETC s CKOPOCTh PacCMaTpUBaeMoii cpedsl. [1pu moKka3aTe1bcTBe OCHOBHOTO Pe3y/Ib-
TaTa BO3HUKAIOT TPYAHOCTH, MOCKOJIBKY I0OJIE CKOPOCTEH, BOOOIE TOBOPs, HE ONPEIesIsieT TPAeK-
TOPHIO JIBUKEHUS YaCTHIl KUJIKOCTH B JTaHHOM ciydae. /st ux rnpeojiosieHust ObLia UCIOJb30BaHa,
TEOPHUs PEryJspHBIX JlarpaHKeBbIX MOTOKOB W peryiaspusaius Si. A s J0Ka3aTeabCTBa Cy-
[I[ECTBOBAHUS PELICHNs IPUMEHSICH ALIPOKCHMAIMOHHO-TOIOIOTHIECKIH METO [UIsl YPABHEHHIT
TUAPOIUHAMIKY, TEOPUS TOIMOJOTHIECKON CTeleHn YILIOTHSAIOMNX BeKTOPHBIX HOJIEH.

I1. A. Ky3naemnmos. O0 omHO#T KpaeBoil 3amave g HeJUHETHOIT BhIpOXKIaolelicsa mapa-
00JINYECKOIl CUCTEMBI «XUITHUK-YKEPTBA»

B nokJsaze ncciaefoBana pa3pellnMOCTh KpaeBoil 3a1a4l BUIA
U = gy + 1 (Uvge + vuy) + f(u,v), v = agvy — Po(Vigy + upvy) + g(v, u). (9)

u(t,x)|x:a(t) = U(t, :E)|I:a(t) = 0. (10)

31ech u,v — HCKOMBIe (DYHKIUU, f, g, — H3BECTHBIE JIOCTATOYHO IJIaJKHE (DYHKIIUH, HPUIEM
f£(0,0) =¢(0,0) =0 u a'(0) # 0.

Cucrema @D JIEZKMT B OCHOBE MOJEJIN «XHUITHUK-KepTBay. [lapabosmyeckuil Tuir cucremMbl Bbl-
poxKIaeTcs npu u, v = 0, IPH 3TOM CTAHOBUTCS BO3MOZKHBIM CYIIECTBOBAHIE PEITeHHI ¢ HYI€BBIMI
dbporTamMu (rpaHUIIAME OPEOJIOB OOUTAHMSI XUIHUKOB U YKEPTB), HMEIOINMI KOHEYHYIO CKOPOCTh
panpoctpanenus. Kpaesoie ycmopus ((10) mompa3ymeBaior, 4To TPAHUIBI OPEOJOB OOUTAHHS M3~
BECTHBI M U3MEHSIOTCS 10 3akony x = a(t). s 3amaun @D, JIOKAa3aHa TeOpeMa CYIIeCTBOBa-
HUS ¥ e IMHCTBEHHOCTH aHAJIMTHYECKOTO pelleHus. Pelerne mocTpoeHo B BUIE PsAla MO CTEMEeHIM
z = x — a(t), koapduuenTs onpeaeasoTest pekyppeHTHO. CXOANMOCTD JOKA3BIBAETCS METOIO0M
MaykKopaHT. Takzke MpecTaBIeHbl HEKOTOPhIE TOYHBIE PEIIeHus 3a1adun @, , MOy YeHHBIE C
IOMOIIBIO PEIYKINE ee K 3aaade Ko aj1s1 cucTeMbl OOBIKHOBEHHBIX UMD (epeHITuATbHBIX yPaB-
HEHUH, HACJIEYIONIEH BLIPOXKIACHAE CUCTEMbL @D
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E. B. MaptsinoB. Ob6paTuas 3amada, ajg o0ob6imeHHoro ypasuenusa KaBaxapsl

B pabote paccmarpuBaercd obpaTHas HadYaIbHO-KpaeBas 3a/1a4a Jijig 0000IEeHHOTO ypaBHEeHAA

Kapaxapmr:
4

Ut — Ugzzax + Zajﬁiu + (F(u))x = f(ta .I'), (11)
=0
u = u(t,z), aj,b € R, na npamoyroiasauke Qr = (0,7) x (0,R), rae T, R > 0. ¢ Ha4YaJIbHBIM
YCJIOBUEM:
uw(0,z) = up(x), x€][0,R)], (12)
U TPAHUYHLIMUA YCJIOBUSIMMU:
u(t,0) = p(t), wu(t,R)=wv(t),
ug(t,0) = 0(t), u.(t, R) = h(1), (13)
Uz (t, R) = o(t), tel0,T].

®yrkmus F(u) € C'(R) ynapneTsopser yeJI0BHIO OTPAHUHMEHNs POCTA:
| Fu) [<efulf, (14)

rec>0ul<qg<6.
YejioBue 1epeonpejie/ieHns 33/IJaHHO B UHTEeIPAJIbHOM BU/IE:

/0 u(t, r)w(x)de = p(t), te][0,T], (15)

rJe W U © HEKOTOpbIe 3aJaHuble (PYHKIUKA. B KadecTBe ynpaB/ieHus BblOMpaeTcd 60 DYHKIUS
0, 100 mMpaBas 9acThb ypaBHeHHs [ CIEIAJbHOIO BHIA.

OcHoBHOI pe3ysibTar pabOThl: YCAOBHS PA3PEIHIUMOCTH JIBYX 38/1a9b YIPABISIEMOCTH:

Bagaua 1.1lpu uzectubix QyHKIUIX Ug, i, V, 0, h, f, HEOOXOMMMO HalTH (DYHKIWIO 0 TaKyto,

arobbl pemenne 3anaun (11)-(13)) yaosrersopsno ycaosuio ((15)).
Bagaua 2. [Ipu uzsectubx hyHKIUAX U, U, V, h, 0, 0, g, HEOOXOmMMO HAMITH PYHKINIO f, TAKYTO,

aro6er pemenne 3agaan (11)-(13) yrosnersopsio yeaosuto (15).

A. A.Tlanun, M. O. Kopmnycos, . K. KarameBa. MrHOBeHHOe pa3pyHieHNE versus Jo-
KaJIbHad pa3penmMoOCTb 3adaY1 Komm AJ4d YPaBHEHNA IIOJYIIPOBOAJHNKA B MAIrHUTHOM
noJje

na ypaBHenus
2

0 0“u
aAgu + O'1A2U + O'Qa—x% = \u|q

B 3aBUCUMOCTH OT HAYaJbHBIX JAHHBIX U MMAapaMeTPOB yPaBHEHUS TOJYUYEHBI PE3YyabTaThl 00: OT-
CYTCTBUU DeNIeHUsl, JOKATBHONH Pa3peruMoCTh (¢ ONEHKOH BpeMeHU pa3pyIleHus) U rrobaJbHOl
Pa3pPENTIMOCTH.

E. FO.IIanoB. O6 aBTOMOZEIBbHBIX pelieHuax MHorodasHoii 3aaaun Credana

Paccmarpusaerca 3amaqn Credana s ypasaennd u; = (a(u)uy), ¢ KyCOIHO-MOCTOSHHBIM

kovbunmenrom mudpdysun a(u) = ai > 0 wpm w, < u <  Upy, k=
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0,...,n, tme u_ =uyg<up <-- < Uy <Upp1 = Uy. 33MaéTcd HAYATBbHOE YyciaoBue Pumana
u_, <0

u(0,z) = u ycaosue Credana na munugx ¢ = xg(t) pasgena da3 (rae u = uy):
Uy, >0

Aty + (a(u)ug)(t, 2 (t)+) — (a(w)ug)(t, zp(t)—) =0, dp >0, k=1,... n.
Penrenue yKasaHHOM 33024l aBTOMOIENbHO: u = v(x/y/t) u dynkung v(£) mmeer BHT

v(§) = up + (upgr —up) (F(§/ar) — F(&/ar)) [ (F(Egr/arn) — F (& /ar)), € € (& &hir) kK =0,...,n,

e —00 =&y < & < 0 < &y < &y = 400, a F(E) = ﬁ?rf_goo e~**/4ds — dpynxnus ommuboK.
Cunmraem, uto F(—o0) = 0, F(400) = 1. Yenosus Credana ma munuax r = &/t pasnena das
cBojuTCs K TpeboBanuto, 9ro BeKTop £ = (&1, ... ,&,) ABIASETCS KPUTUIECKONR TOUKON DyHKITUN

n

E(€) = =Y () (wppr — ) In(F(Expr/ar) — F(&/ar)) + Y diii/4

k=0

B obnactu & < & < - -+ < &,. Herpymano npoBeputh, uTo MHOXkKecTBa F < const KOMIAKTHBI U YTO
dbyuknusa E crporo Beiykia. [lostomy, cyiiecrByer Touka MurnMmyMa dyuknuu F(§), apistrorasi-
csdl €IMHCTBEHHON €€ KpUTHIeCcKOi Toukoit. Haxox ienne TOUKH MEHAMYMA MO3BOJISIET OJHO3HATHO

BOCCTAHOBHUTH CBOOOIHBIE TPAHUILI & = & U, TeM caMbIM, 3(MO@MEKTUBHO PEITUTD HAIIY 3a/1ady.

E. M. Pynoii. Muoromaciitabubiii aHajan3 CTaAalMOHAPHBIX KOJebaHUII TepMOYIIPyTroro
KOMINO3UTHOT'O MaTepuaJja

Uzyvaercsd 3amada 0 cTaMOHAPHBIX KOJIEOAHUAX TEPMOYIPYTOro BOJOKHUCTOTO KOMIIO3UTA B
paMKax JIByXMEpPHOIl Teopuu yIPYyrocTH. 3aJada COAEPXAKHUT JBA MAJbIX HOJIOKHUTEIbHBIX apa-
MeTpa 0 W €, KOTOPHIE OMHUCHIBAIOT TOJINUHY BOJOKHA M PACCTOSHUE MEXKJY ABYMsI COCETHUMU
BOJIOKHAMU, COOTBETCTBEeHHO. ONUPasich HA BaPWANUOHHYIO (DOPMYJIMPOBKY MPOOIEMBI, C TTOMO-
IO COBPEMEHHBIX METO/IOB aCUMIITOTHYECKOTO aHAJIN3a, UCCeJlyeTcsl MOBeJ/leHne pellleHuil Ipu
CTPeMJIEHUN YKa3aHHBIX MMapaMeTpoB K HYJIIO. B pe3ysbrare cTpodTCsd JiBe MOJENH I KayKJI0TO
mpeieIbHOTO ciydasi. A mMeHHo, cHadasta, upu 0 — 0 MBI TOJIyYaeM MpeebHYI0 MOIETh, B KO-
TOPO# BKIIOYEHHUS SIBJISIFOTCSI TOHKAME (HyJI€BO# IMIMPHUHBI). 3aTeM, Ha OCHOBE MePBOH MPeIesIbHOI
Mojiesu, pu € — () MBI HOJIy9aeM TOMOT€HH3MPOBAHHYIO MOJIE/Ib, KOTOpas OmuchiBaeT dhdek-
TUBHOE TOBeJIeHNE B MAKPOCKOIMYECKOH TIKaje, TO eCTh B MaciuTtabe, rje HET HeOOXOIUMOCTH
NPUHUMATh BO BHUMaHHUe KaKJ0e OTIeJbHOe BKIIOUEHNE.

Pabora peimotnena copmectro ¢ C. A. CaxenkopbiM, 1. B. ®ankunoit u A. 1. @ypueBsiM 1 mo1-
nepxkana Poceniickum maydabivm dongom (rpant Ne 22-21-00627).

FO.T. Prikos. IIpomecchl KOHIIeHTpAuy B ABYMEPHOI cucTeMe ypaBHEHUI Ta30BOi au-
HaMHUKHN 0e3 JaBjaeHUud

XapakTepHbIM CBOMCTBOM OOODOIIEHHBIX PEIeHnil CHCTeMbl YpaBHEHHU ra30Bo# JUHAMUKH 0e3
AdaBJIEHUA B MHOI'OMEPHOM CJIy4dae ABJIAeTCAd BOBHUKHOBCHUEC CUJIbHBIX OCO6€HHOCT€IU/I Ha MHOFOO6pa—
3USIX PA3HON PA3MEPHOCTH. JTO CBOWCTBO 0003HAYNM KaK CYIIECTBOBAHNE HePAPXUN OCOOEHHOCTEIA.
OkasbIBaeTcs, 9TO B JIBYMEPHOM CJIydae Hepapxuio ocOOeHHOCTeH MOXKHO OIUCATDH €/ IMHO00pPa3HO, B
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dopMe BapHAIIMOHHOTO MPUHINIA. A HMEHHO, CYIIECTBYET TAKOH BEKTOP-(PYHKIIMOHAJ Ha MHOKE-
crBe obJiacreil B KoopjumHarax Jlarparuzka, 4ro paBeHCTBO HYJIIO OLpPE/eJeHHONR 0cOObIM 00pa3oM
BapHAIK PUBOIUT K MOCTPOEHUIO pererns B (hopMe KOHIEHTparun BerectBa (d-byHknnm) Ha
KPUBBIX B KOOpAnHaTax Jiyiepa. CoBnajaeHne 3HaUeHn (DYHKIIMOHAIA /I, HAIIPUMED, CIydast Cy-
IIECTBOBAHUS JIBYX “TS7KeJIbIX” KPUBBIX, BeJeT K 00PA30BAHUIO0 TOUCIHON 0coGeHHOCTH (O-DyHKIUHI
B TOUKe). /JaHHOE MOCTPOEHHE SABJISETCS TPSMBIM 0000IIEHIeM U3BECTHOTO BAPUAIIMOHHOTO MPHH-
A B OJIHOMEPHOM CJIy9ae.

C. A. CaxxenkoB. IMmnynbCHOE ypaBHEHUE TEMJIOIIPOBOIHOCTH ¢ NH(PUHUTEIUMATIbHBIM
nepexoHbIM cjaoeM BoabTeppa

Uzyvaercsa 3amada Komm 1i1s ypaBHEHUS TEIIONPOBOIHOCTH ¢ HEJOKAJBHBIM 10 BPEMEeHU WH-
TerpaabHbIM MJIQJIIIUM 9WIEHOM, KOTOPbLIA MojgesmmpyeT 3 dekT 3aTyxaiomnieil naMaTu 1 UMeeT BH/I
CBEPTKU HEeJTMHEHHON (DYHKINK OT PEIeHns ¢ TJQJKIM siIPpOM peakcannn. flapo perakcamun co-
JIEPKHUT MaJiblit napaMeTp € > 0 U Ipu CTPEMJIEHUH 3TOrO MapaMeTpa K HYJIIO CJIad0* CXOIUTCHA K
neabra-dyHKIMN Jupaka, CKOHIIEHTPIPOBAHHOW B HEKOTOPOM MOMeEHTe BpeMeHHu t = 7. B cBoto
odepelib, nesbra~-pyHKnus upaka Mojeaupyer yaapHoe (AMIYJIbCHOE) YCHIHe B MOMEHT ¢ = T.
Mper yecranaBauBaeM, 4To npu € — 0 popMupyeTcst mepexoIHbIil UMITYJIBCHBIH CI0#, aCCOMUUPOBAH-
Hbll ¢ jenbra-gynknueit /lupaka, u 94To ceMeiicTBO cjiadbiX perieHuii paccMaTpUBAEMOil 3a/auu
CXOJUTCSI K PEIIeHHIO JIBYXMACIITA0HON MOJIEN, KOTOPAasi COCTOUT W3 JBYX YPaBHEHU, HAYAJIHHOTO
YCJIOBHS U YCJOBUI COIVIACOBaHUHA, TAK UTO «BHEIIHee» MAaKPOCKOMUYECKOe DellleHue 3a Ipejesa-
MU [EePEXOHOrO CJIOs OTpeJIeNsieTcsl Ha MAKPOCKOMMYECKOH («Me/[JIeHHON» ) BpEMeHHOIl MmiKaje u
SIBJITETCS PellleHueM KJIACCHYeCKOT0 OHOPOJIHOTO YPaBHEHUs TETLIONPOBOIHOCTH, B TO BpeMs Kak
peIeHne B [IEPEXOTHOM CJIOE OIPEJIeNIsIeTcsl Ha MUKPOCKOIMIECKON («OBICTPOi» ) BpEMEHHOI TIKae
U yJIOBJETBOPAET UHTErpO-TuddepeHnuaibHoMy ypaBHEHUIO BoabTepphl, HACAEAYIONEMY B CBOEit
dopMe cTPYKTYpy Ipoduisd pesakcaIuu.

Hokiaa ocHoBaH Ha coBMecTHOH padore ¢ 1. B. Kysuenosbim (UT'n/T CO PAH). B moaHoM Bu e
pabora omy6sukoBana B Journal of Elliptic and Parabolic Equations (doi.org/10.1007/s41808-
022-00182-9). HccaeioBanue BbIOJHEHO 1pH (GUHAHCOBOH 1OiepkKe npoekTa «CoBpeMeHHbIe
METO/IbI TUAPOINHAMUKY JIJI 38149 MPUPO/IOTOIb30BAHNS, HHIYCTPHAIBHBIX CHCTEM U TOJISIPHOMN

mexanukny (2020-23) (roc. 3amanne FZMW-2020-0008 or 24.01.2020).

A.C.CvmupnoBa. L,-annpokcuManuu peineHunii nmapaboanyeckKnx ypaBHEHUiT BTOPOTO
nmopgaaKa Ha MHOT000pa3mudaX OrpaHUYEeHHOIl reoMeTpun

B pabore paccmarpuBaerca 3agada Ko /g napaboindeckoro ypaBHeHHs ¢ YACTHBIMI MPO-
W3BOJIHBIME B PUMAHOBOM MHOTOOOPa3nM OrpaHmYIeHHON Teomerpun. Kjacc MHOT00Opaswit orpa-
HUYIEHHOW TeOMeTPUUH COJIEPKUT B cebe Bce KOMIAKTHBIE MHOT'000pa3nd, a TaKzKe MIMPOKUH KJacce
HEKOMITAKTHBIX MHOTOOOPA3uil, 4TO cO3/MaéT 3HAUUTEbHbIE TeXHU4YecKre Tpyanoctu. Hampuwmep,
MHTErPaJibl 110 MHOI'OOOPA3UI0 CTAHOBATCS HECOOCTBEHHBIMU B CJIy4ae, KOrja MHOIooOpa3ue uMeer
O6eckonevnbiit 00bEM. [Ipu 3TOM yCI0BHME OTpaHUYEHHONW IeOMETPUH MHOTrOOOPa3usd rapaHTUpyeT
MOJTHOTY JIFOOOTO TJIAJKOTO OIPAHMYEHHOTO BEKTOPHOI'O TOJIS Ha TAaKOM MHOrooOpasuu. B Takom
caydae MBI MOYXKeM HCIOJIb30BATh TEXHUKY CIABHUTA BIOJIb WHTETPAIBHBIX KPUBBIX BEKTOPHOIO IMO-
JIsi: BEKTOPHBIE TIOJ OYIYT ABJIAThCS KOIbDUIneHTaMu ypaBHEHUs, 3aTeM Mbl HCTIOJIB3YeM UX JIJTs
co3/1anust olepaTropHo3HadHoil pynknun (HaspiBaemoil dbynkuueir HYeprosa), KoTopasi onpejesena
Ha 0,00. Bor nmouemy Ham HyKHO, 9TO0BI WHTETrPAJbHBIE KPUBBIE BEKTOPHBIX MOJEH CyIIecTBO-

125



BAJIM JIJIsT BCEX MOJIOKUTETbHBIX 3HAUeHUil Bpemenu ¢ > () (Ha KOMIAKTHBIX MHOTOOOPA3UAX ITO
BbILIOJIHsIeTCs aBromMarndecku). [locsae sroro mbl ucnosbsyem byskimio HepHoBa M HadajbHOE
yCJIoBHE JI7Is1 CO3AaHus annpokcuMaruii Yeprosa u, (¢, x), KoTopble cxomsTcs K pernenuto u(t, x)
3ajgaqan Komn B L,-HOpMe: nh_)Holo |un(t,-) = u(t, )|z, = 0. Taxum obpasom, pemenie BhIpazKa-
eTcd B BHJIE ABHOM (pOPMYJIBI, colepsKalleil B KauecTBe HapaMeTpoB KO3(M(PHUIMEHTH ypPaBHEHUSI
U HauaJbHOe ycaoBue. IIpegcraBieHHbI MeTO, AlIPOKCHMAIIMN OCHOBAH Ha TeopeMe HepHoBa 00
AIPOKCUMAIMH OLEPATOPHBIX HOJIYTPYIIIL.

M. . Cyprauén. OnieHKn pereHunii HEKOIPIUTUBHBIX JLIANTUIECKNX 3a0a4.

B obsnactu 2 C R™, n > 3, paccMaTpuUBAIOTCS CONPsKEHHbIE 3aa4un Jlupuxie

—div (A(z)Vu) + b(z) - Vu=f, feW13Q), ueW,*Q), (16)
—div (A(z)Vu +b(z)u) = f, feW2(Q), ueW,*Q), (17)

riae marpuna A € (L°°(2))™*" cumMerpruveckas U yAOBIETBOPSET YCJIOBHIO DABHOMEPHOI 9JITHII-
ruanocru v|E|* < A(z)E-€ < MIE|?, M, v > 0, nora noutn Beex © € Q u Beex & € R™. [IpocTpancTso
Wy*(Q) ects sambikanme C5°(Q) mo HopMe ullyr2q) = IVullr2q), W=12(Q) — conpsazxénnoe K
HeMy npocrpanctio. [peano/oxum, uro |bl? € L] |

Iblellz2@) < Cullellyrzqy ans seex ¢ € Wy(€).

() 1 BBIOJIHSIETCS HEPABEHCTBO THIIA, XaPJIU:

Ompenenmy ma W, 2(Q) 6umnneiinyio dopmy a(u,v) = J(AVu - Vv + bv - Vu)dz, torga
)

|a(u,v)| < (M+Cl)llullyrzg)llvllye ) Pyuxiuo u € W, *(Q) GyeM Ha3BIBATE PEITCHIEM 3313~

an (I6) (coors. samaun (17)), ecm a(u,v) = (f,v) (coors. a(v,u) = (f,v)) mna Beex v € W,2(Q).
B cayuae masoctn sesmannsl Cy dopma af-, ) KospuutusHasd, a(u,u) > (v — C’H)||u||f/V,2(Q), oT-
Kysa 1o Jemme Jlakca-Musbrpama ciesyer oano3Haunast paspemumocts 3auad (16)), (17) smecre
¢ onerxot [[ully1a0y < (v — Cir) | fllw-s210y.

Bes yciosus masoctu, jnast perrennst 3agaqdu (16) B cayuae b € (L"(Q))
||uHW3,2(Q) < K||fllw-12(0) ¢ koucranToit K, 3aBucsmeii uuib o1 n, v, ||bl|(zn(q))n, Obl1a ycTanos-
nena B pabore M. Chicco, “An apriori inequality concerning elliptic second order partial differential
equations of variational type,” Matematiche (Catania) 26, 173-182 (1971), cm. Takzke G. Bottaro,
M.E. Marina, “Problema di Dirichlet per equazioni ellittiche di tipo variazionale su insiemi non
limitati,” Boll. Unione Mat. Ital. (4) 8, 46-56 (1973).

B nmoknae 6yayT o6cyKIaThCst pas3TudHble BAPUAHTHI ONeHOK Thiia YukKo (-Borrapo-MapuHa)
aust 3anaq (16), s b u3 knaccos Jlebera, Jlopenma u Karo.

" OIeHKa BUIA

A. B. ®amvmuncknii. HavyaiabHo-kpaeBble 3amaum aJjid  OOOOIIEHHOTO YpaBHEHUS
KaBaxapei—3axapoBa—Ky3HeroBa

g obobuennoro ypasuenus Kapaxapbsi—3axapoBa—Kysnenosa
Ut — Ugzraer T Uzze T Ugyyy + bum + gl(U)Ux = 07

pPacCMaTPUBAIOTCS HAYAJIBHO-KpaeBble 3aja4n Ha noaynosioce Yy = {(x,y) 1z > 0,0 <y < L}, L
— NIPOU3BOJILHOE HOJIOKHUTEIbHOEe Yncja0. KpoMe HadaabHOTO yCI0BUS u} 1o = Uo(7,y), cTaBaTcs

KpaeBble yCJIOBH:A HA JI€BOIl IpaHHIE u| = 0 m pa3/u4YHBIE OJHOPO/IHBIE KpaeBble

-0 — Uz|,—
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VCJIOBHS Ha TOPU30HTAJIBHBIX TPAHUIAX, B YaCTHOCTH, wpux.te u|y70 = U‘y, ; = 0 win Heiimana

uy‘yzo = uy’y:L = 0.

Ha dbyuknuio g Hak/1aIpIBalOTCA YCJIOBHS OTPAHHYEHUS POCTA, KOTOPBIM YIOBJIETBOPSIOT KBA/I-
paTHYHbIE U KYOMYHbIE HEJTHHEHHOCTH.

YeTanaBIMBaAIOTCS PE3yJbTaThl O IJI00aJbHON KOPPEKTHOCTH B KJAcCCaxX CJabblX M CHJIBHBIX
pellieHnii, mpuieM 371eCh Pe3yJIbTaThl HE 3aBHCIAT OT THUIA KPAEBBIX YCJIOBUil HA TOPU30HTATIBHBIX
IPaHUIAX.

Havanbnas byHKIUS 4y TPeAoaraeTcs JieyKalieid B BeCOBBIX NMPOCTPAHCTBAX Ly B ciaydae
caabpix pemrennit 1 H' B ciaydae CHIBHBIX PeIIeHHH CO CTEHeHHBIMH WM KCIOHEHIHATLHBIMU
BecaMu LIpu T — +00.

Takze a5 caydast KpaeBbIxX ycjaoBuit Jlupuxiie u npuMeHeHns SKCIOHEHITUATBHBIX BECOB YCTa-
HABJ/IMBAIOTCS PE3YJIbTATHI 00 SKCIOHEHITMAJIHLHOM YOBIBAHUU NpHU t — +00 €JaOBIX U CHJILHBIX
peleHuii Ipu MaIbIX HAYAJIHHBIX TAHHBIX.

H. B. PunmumonoBa. O6 acuMITOTHYECKOM MOBEIEHUU MOJIOXKUTEJIbHBIX PEHIEHHU MOo-
JYJNHENHOTO Mapabo/IM4ecKoro ypaBHEeHUS B IMUJINHOIPE

Bo Bpems mokJiaia miiaHupyeTcst paccka3aTh Pe3yabTaThl 00 aCHMITOTHIECKOM TTOBEIEHUN TTPU
t — 0O IOJIOXKUTEJIbHBIX PeIlleHul MOoTyIHHEHOTO TapadoInIecKOTro ypaBHeHUs

U = z’"‘: %(aij(mvt)g_;i> + f(w),

ij=1 "7

ONIpEJIeJIEHHBIX B IMJMHApHIeckoi obmacru ) X (0,00), ymoBiaersopsomux ycaosuio Hefima-
Ha Ha 0N x (0,00), rae obmacth {2 C R"™ orpanndena. Ilesb - cdopmyanpoBarh ycaoBus Ha
dbyukmuo f(u), 9To6bl pe3yibrar ObLT aHagornded caydaio f(u) = u? ;0 < g < 1, B KO-
TOPOM TIOJIOXKUTEJIbHBIE DereHus u(x,t) IKBUBAJIECHTHBI HEKOTOPOMY PEINEHHI0 OOBIKHOBEHHOTO
muddepeHnIaIbHOrO ypaBHeHHd € = u?, T.e. ABASIOTCS HEOTPAHMYCHHLIME (PYHKIUAMHI BHJIA
u(z,t) = [(1— q)(t + )]/ 9 + O(e™%) npu t — oo.

A.B. ®ununnosckuii. O kpaeBbIx 3ajadyax PobeHa ¢ 60abOIMM MapaMeTpoOM

B orpanuuennoii ob1actu Q0 C R™, n > 2, ¢ rpanuneii I' € C? pacemorpum 3anady Pobena

Au+u=0, x¢€,

ou

—4au=0, zel

8]/ Y )
rje vV — eJMHUYHBLIH BeKTOp BHemiHeir HopMmayu K [, o — BemecrBennbiit napamerp. M3y4daercs
aCUMIOTOTHYECKOE TMOBEJIeHNe COOCTBEHHBIX 3HAYEHUN JMAHHON 3aja4u Kak (DYHKIUU [apamerpa
opu o — F00.

B. B. YensrkoB. O6 ycpeaHeHNN aTTPAKTOPOB CUCTEM peakiuu-auddy3un B IOPUCTOi
objacTu

PaccmarpuBaercs obmiast cucreMa peakimu-auddy3un B 00JacTH ¢ Mepuognvdeckoii mepdo-
panmeii, KOTopas COAEPXKHUT OBICTPO OCIIJLIHPYIOIINE 9YJIeHBl B yPABHEHHAX CHCTEMBI M B I'pa-
HUYHBIX VCJIOBHAX 3-TO poja. B m3ydaemoii 3aade Majblil mapamMerp € XapaKTepusyeT JIHaMeTp
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oTBepcTHil nepdopallni, a BeJIMYNHa €1 — CKOPOCTh OCIMLIANNE Koddduruentos. Hemuneitnpie

YJIEHBI, BXOJSINE B ypaBHEHUsl, MOI'YT HE YJIOBJIETBOPATH yCJIOBHUIO Jluiuna, 1mosroMy reope-
Ma €JIMHCTBEHHOCTH JIJI COOTBETCTBYIOIIECH CMEITaHHON KpaeBOh 33891 MOYKET He BLIIIOJHATHCA.
N3ydaercs acuMITOTHYECKOE TMOBEJIEHNE TPAEKTOPHBIX aTTPAKTOPOB paccMaTpuBaeMoil 3aj1aqmu,
kornga € — 0+. [loka3aHo, 94TO TpaeKTOpHBLIE aTTPaKTOPbl paccMaTPUBAEMOM CHCTEMBl peaKIIUH-
JuhPy3un cxoadTcs B CHIBHON Tomosoruu npu € — 0+ K TPaeKTOPHOMY aTTPaKTOpPy COOTBET-
CTBYIOIIEH ycpeTHeHHOH CHCTeMbl peaknu-auddy3un, KoTopas COAePKUT HEKOTOPBIH JTOMOTHNI-
TesIbHbL “crpannbiil” wien (morenruar). Pabora seimosnena comectro ¢ K.A. Bekmaran6eToBsim
n [ A.Yeuknnbim.

A. C.IITamaeB. YOpaBJjiieMOCTb B cUCTeMaX MHTErpo-andpepeHnnanbHbIX YPaBHEHUH

B pabore paccmarpuBaioTcs 3a/a4u yIpPaBACHUs JIJIsi HEKOTOPOro Kjacca naTHrpogauddepen-
MUAJHHBIX YPABHEHUI € WHTErPAJIHHBIM 3ala3blBAHUEM. YCTAHABIUBAIOTCS ''mpensTerBus' mis
MOJIHON yIPaABISIEMOCTH CHCTEMAMU C TOMOINBIO0 KaK TPAHUYHBIX, TaK W PACIPeIeJeHHBIX CHJI.
Otu "upenarcrBus" GOpMyIHPYIOTCA B TEPMHHAX CIIEKTPOB COOTBETCTBYIOIIMX KPAaeBbIX 33734 U
B TepPMUHAX aHAJIUTHIECKUX CBONCTB sIIep CBEPTOK, BXOMANIUX B HEJIOKAJbHBIE WIEHBI CHCTEM MH-
TerpoanddepeHnuaIbHbIX YpaBHEHH.

A.E. ITumikoB. CynepcuHryaspHBbIE U OOJbININE PEMIEHNS MOJMYJIUHENHBIX JIIUIITHYE-
CKUX ypaBHEHUii

[IycTh Q_C R"™ n > 1, — orpaHnvYeHHad O6_JIaCTI> u f(-,+) - HeoTpHUIATEIbHAS] HEIPEPBIBHASI
dbynkus B Q x R rakag,uro f(z,0) =0V € Q. Mbl paccmarpubaeM Tak HazbiBaeMble 0OJIbIINE
perieHns ypaBHeHU

— Au+ f(z,u) =01in €, (18)

To ecThb perrennsd u(x) ypasuenus (18)), yI0BIeTBOPAIONIEE TPAHUIHOMY YCIOBHIO

lim u(z) =00, d(x):= dist(z,0R). (19)

d(z)—0

Ecau f = f(u) aBasiercst MOHOTOHHO# byHKIMEH, TO CyIIECTBOBAaHIE GOJIBINOTO PEIeHNs CBA3AHO
¢ xoporo u3secTHbM ycaoueM Kestepa-Occepmana Ha poct dyHKnuu f(u) mpu u — 00 H € COOT-
BETCTBYIONIUMHE 0000IIeHHBIMU VeaoBusiMu Ketepa-OccepMana st pa3ndHbIX KJIaCCOB OOIIUX
HEOTPHIATEIBHBIX HEMOHOTOHHBIX HesuHefinocreit f(z,u) (S. Dumont, L. Dupaigne, O. Goubet,
V. Radulescu (2007), J. Lopez-Gomez (2000) u ap.).

[IpunrunuaabHo 60J1ee CJA0KHON dBJIAeTCS MPOodIeMa €IMHCTBEHHOCTH OOJIBLIOro pertenusd. B
caydae obiacru ) ¢ miaakoit rpanuneit u f(u) = uf, p = Z—fg, n > 2, eJIMHCTBEHHOCTDH ObLIa
BrepBbie Jokasana B pabore C. Loewner, L. Nirenberg (1974). Ilpu f(u) = w?, p > 1, yka3anHas
eTMHCTBEHHOCTH Obliaa ycranosaena B pabore C. Bandle, M. Marcus (1992). Uro kacaercst obmeit
weauneinoctu f(x,u), M. Marcus u L. Veron (2003) pokaza/iu e THHCTBEHHOCTH GOJIBINONO PEIIeHUsT
JLJIA CQ*FJIa,ZLKOfI orpannydenHoi ) ecym:

flz,u) = cpd(x)*u? Ve € Q,Vu>0,p>1, a >0, cy= const > 0.

Haxower, B [1] 6bl1a BbICKa3aHa TUIIOTE3a,9TO JOCTATOYHBIM YCJIOBHEM €IMHCTBEHHOCTH SIBJIsI-
eTcs:

flx,u) = cgexp (—ad(x) ™ )P Ve e QVu>0,p>1,0<a<1, ¢ >0.
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MBI yeTaHOBUJIM CIIPABETMBOCTD 9TOi MMIOTE3bl. BoJee TOro,e IMHCTBEHHOCTD JTOKA3aHA TAZKe
upu upu 6oJiee CJ1abblX OrPAHMYEHUSIX HA BBIPOXK/IeHUE HejimHeliHocTu f (2, ) Ha rpanuie objiacru
Q:

flx,u) = cohy, (d(x))uP Yo € Q, p > 1, tie hy,(s) = exp (—s 'w(s)) u neyGriBaiomas nenpe-
poiBHas byHKIUA w(-) yAOBICTBOPAET YCJAOBHIO Jlumm:

/ s tw(s)ds < 0o, Ve >0. (20)
0

BOIIPOC: asasiercst s (20) Takzke u HEOOXOAMMBIM YCJIOBHEM JIJIs € UHCTBEHHOCTH GOJIb-
MOTO permeHust?

B [3] 6bL10 g0Ka3aHO, UTO yCIOBHE SIBJIAETCS JJOCTATOYHBIM YCJIOBUEM [IJTsI CYTIeCTBOBAHUS
TaK HA3BIBAEMOTO CYMEPCHHTY/ISIPHOTO pelreHus u,(xr) ypasuenus (18)) ¢ mpom3BosbHON TOUKOI
a € 09, To ectb HeorpunATEaLHOrO penierns ((18)), yj0BAETBOPSIIONIErO IPAHUYHOMY YCJIOBHUIO
ug(x) = 0 Vo € 00\ {a} ¢ cunrynsgproctbio B Touke {a} Gosee CHIBHOI, YeM CHHIYJISPHOCTDH
coorercTByIomiero sapa Ilyaccona. Hamu mokasano B [2|, aTo ycioBue SIBJISIETCS TaKKe 1
HEOOXOUMBIM YCJIOBHEM CYIICCTBOBAHUS CYNEPCUHIYJISPHOrO pertenus u,(x) ypasuenus (L8) ¢
IPOUBBOJILHON TOUKOH a € Jf). DTOT PaKT MOKET PACCMATPUBATHC TaKzKe KAK KOCBEHHBIH apry-
MEHT B MOJIb3Y MO3UTUBHOTO OTBETA HA TOCTABICHHBIH BBITIIE BOTPOC.
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