OT3bIB HAYHYHOI'O KOHCYJIBTAHTA
o auccepranuu Bacunbeso#l Anactacum AHApeeBHBI
“TeopeMbl BJIOXKEHHUsI W NOMNEPEYHUKH BeCOBLIX (PYHKIUOHANBLHBIX KJACCOB’,
NpeaCcTABIeHHON Ha COUCKaHue YUeHONH CTerneHn
IoKTopa busnko-mMareMaTuiecKux Hayk no crnenuajassocru 01.01.01 —
BEIIeCTBeHHDLIH, KOMILICKCHLIN 1 (DYHKIIMOHATBHBIH aHaI13

Jluccepranys cOCTOMT U3 BBeeHuUs, 6 ryiaB, 3aK/JI0UeHs 1 CIMCKA LATUPYeMOH
JuTepaTypel, cogepxkamiero 201 naumenoBanuii. [lonneril o0bem agucceprauuu co-
crapiger 259 cTpaHUL.

Patora A.A. BacunbeBoil MOCBSAIIEHA BAXKHBIM BOIPOCAM TeopuH npudanKenud
1 TEOPHH BIAOYXKeHUs PYHKIHOHAIBHBIX POCTPAHCTE, UMEIOUIUM PA3/IMUHble IPHI0-
Kenust B Teopuu AuddepeHInanbLubLIX YPaBHEHHN, THCAGHHBIX METOAAN ¥ TeopHH
BEPOATHOCTEH.

Muorue 3a1a4n, BO3HUKAIOIIHE B 5T0H 001acTH, DEpYT Haval0 OT Hcee oBaHui
C.J1. Co6onesa, C.M. Hukonsckoro, JI.I. Kynpsisuesa, O.B. Becosa. B wacTroCcTH,
B paborax JI.J. Kynmpsasuesa, 1. Heuaca, A. Kyduepa, X. Tpubens, B. Onnua,
O.B. Becora, .E. 9nmynaca, M.O. Orenbaesa u3yvanuch BONPOCH BJAOYKEHHS Be-
coBbIX npocrpancrs Cobosiesa NpU PA3IHYHLIX YCJOBHAX Ha Beca. Ciydail BeCOBBIX
npocrpancTB Becopa u3yuascs B paborax X. Tpubens, A E. 9avmyvanca, 1. J1. Xa-
pocke, JI. Cxkpoinuaxa, T. Kiona, X.-I". Jleononbia, B. Sukkens u ap.

Tecuo cBsizannoOl ¢ Bompocami BAOYKeHHA MYHKIHOHAJIBHBIX IPOCTPAHCTB OKa-
3LIBAETCA 3aJa4a BLIYHCACHHS TMOPIAKOB PAa3IMYHOrO poaa nolepedHnkos. Vmero-
asi CaMOCTOSATENbHBIH HAyUHBIR HHTEpec B TeOpUM NpubiuyKeHMs, 3Ta 3ajada B
TEOPUH BJOYKEHUS BBLICTYNACT KOJUHUECTBEHHOH OLEHKOH KOMIIAKTHOIO B/IOYKEHHA
dyHKIHOHATBHOTO KJacca B Apyroft GyHKIHOHAABHBIA KJace,

[Monsitust nonepednnkos nosisuanck B paborax [1.C. Ypoicona, [1.C. Anexcan-
aposa, A.H. Konmoroposa u B.M. Tuxomuposa. 3arem 3T0 Hanpap/IeHHe HHTCH-
cuBHO u3ydanoch B paborax B.M. Tuxomnposa, P.C. Memarnnosa, 0.1, Makoso-
3a, B.C. Kammna, B.E. Maitoposa, E./I. Tnyckuna, B.H. Temnaxosa, 9.M. [aneera,
rae OblIM MOJIYUEHbl HOPSIKOBbIe OlleHKH NONepPeYHUKOB KOHEeUHOMEPHDbIX MAapos H
kaaccos CoboseBa. 3agaun 00 OLEHKAX IONEPeUHUKOB BecoBhIX KJaccos Cobonena
B BECOBLIX npocTpancTsax Jlebera nsyuanucs B paborax . Jlesunatana, B.H. Kono-
sajiopa, B.J. Crenanosa, E.H. Jlomaxkunoii, . Jlaura, B.J. Dsanca, 1./x. Xap-
puca, M.A. Jlupmmuua, B. JInnge (caydail npocTpasHcTB Ha OTpe3Ke, HOJYOCH HIH



merpuueckoM rpade), M.3. Conomaxa, X. Tpubensa, M.O. Orentaesa, 11.B. Boti-
KoBa (c/ayuail MHOMOMEpPHBIX ofuactelt). 3a1aun o MONePeIHHKAX BECOBBIX KIaCCOB
Becopa nzyuanucs B paborax X. Tpubens, .M. Xapocke, JI. Ckpbinuaxa u ap.

OnuuM U3 BarkHeHIINX HANPABJICHHN HCCACIOBAHMIT JIUIS ONEPEUHHKOB BECOBLIX
KaIaccoB PYHKIMA, ONpeIeIeHHbIX Ha JOCTATOUHO O61UX 001acTaX, ABAACTCH ONpe-
AeJieHne 110 BO3MOKHOCTH JOCTATOYHO LHIHUPOKOIO Kjacca Nap BecoB, sl KOTOPhIX
NOPAAKH IOIEPeYHUKOB TaKHe »Ke, KaK W B HeBecoBoM cayuae. JIpyrun BazkHbIM
HanpapJeHUeM HCCACOOBAHUN ABISETCS ONpEeJeNeHne XapakTepa NoBejlenns BeCOB
OKOJIO OCOOEHHOCTEH, CYIUECTBEHHO BANSIOUUX HA TOPAAKH YObIBAHHA 110HEPeHH-
KOB 110 CPABHEHUIO C HEBECOBLIM CJIYYAeM.

Bo BBeleHNH OMUCHIBAIOTCS [IOCTAHOBKH 38144, HCTOPHSA BOMPOCA, METOALI U Teo-
peTHyecKas 3HaYMMOCTD, & TaKyKe POPMYIHPYIOTCS OCHOBHLIC PE3YILTATHL.

B riaase 1 H3y9aloTcs yCJ0BHs HA APy BECOB ¢ U U, IIPU KOTOPBIX NONEPEeHHHKH
BeCcOBBIX KJaccoB Cobosiesa i-i’;;‘_\g(Q) B mpoctpanerse L, (§2), paccmarpuBaenmbix Ha
obmacru §2, yaosnersopaionielt yeaosuio JyKoHa, UMEIOT TAKUE yKe NOPSAKH, KaK B
c1ydae eqUHHUHBIX BeCOB (MHAUE rOBODA, B HEBECOBOM Cjyuae) Ha 00JAaCTH C JUIILIH-
nepol rpanuueft. B ogHOMEPHOM ciyuae pe3yabTaTbl TAKOTO TUNA GLLIW MOJYYeHb]
B paborax JIndmmuna, Jlunge, Crenanosa, Jlomaxkunoit, Jlanra.

[Iepsere Tpu naparpada uMeioT TexHuMecKuit xapakrep. VX pesyibTaTsl Henoib-
3YI0TCA B JaJibHeALIeM JJI5 IOy UeHIs TTOPSAAKOBBIX OLCHOK MOMEePEeUHHKOB.

B §1.1 BBomuTca apesonogobuas crpykrypa obaactu B RY, yiosnersopsiomeit
yeaosnio [xkona ¢ napamerpoM a > 0 (110 06JacTH CTPOUTCH AePeBO, Karka10e Mo/-
JEPeBO KOTOPOro MOpoxKAaeT 110400/1acThb, yaoBAeTBOpsAonel veaosuio lxona ¢
napaMeTpoM, 3aBUCAILIM TOJBKO OT a U d).

B §1.2 crpoutesa mocaegoBaTenbHocTh pazbuennii gepesa 7 mo gynxknun W
2VIT) & R, yI0BIeTBOPAONMIEH CIIELUATBHBIM VCJAOBUAM.

B §1.3 cTpoutca nocnenosarenbHOCTE pasbuenuii obiacTy, yA0BIETBOPSIOLIC]
ycaosuio JkoHa, mo pyHKOMM MHOXKeCTBA., B 4acTHOCTH, NMOJYYEHO YTOUHEHHE H
obobutenne pesynsrara Kosna, IMerpymesa, HeBopa n Xyvu Cio 0 pazbuennn kyba.

B §1.4 nonyuena oueHKa ¢cBepxy NONEpPEUHHKoB. s J0Ka3aTe/beTBa 910 OLeH-
KH CTPONTCA NOCAeA0BATeNbHOCTb Npudinzkerul dbyHkuit u3 secoporo xiaacca Co-
Bo/eBa KyCOUHO-IIOJINHOMUAIBHBIME (DYHKUUAMHE (IPH 3TOM HCIIOIL3YIOTCH Pe3y/ib-
TaTBl HPeABLIYIINX TaparpadpoB), a 3aTeM MPUMEHseTcst MeTo) duckpernzanun Mafi-
OpOBa U U3BECTHBIE OLEHKH TNONEPEYHIKOB KOHEUHOMEPHDBIX HIAPOB,

B §1.5 n0oKa3piBAETCS OLEHKA CHH3Y.

B riase 2 pacemarpuatores 6omee npoeThie 061acTH ¢ IRNIHLIEBOA rpanuied u
Beca, MOHOTOHHBIE 10 OAHOI MepeMeHHOH ¢ JIUNIIHIEBBIMU [T0BEPXHOCTSIMH Y POBH,
s penienus 3a1a4n O TOAYUEHHH OLEHKH HOPSIKOB IONEePEUHUKOB B 3aBUCHMOCTH
OT TIapbl BECOB 3J1€Ch IPUXOIUTCS IPE010/IeBATh 3HAYUTE/IbHBIE TPYIHOCTH, TaK Kak
3TH BeCa MOIYT OUeHb OBICTPO MEHATHCS. B pe3yanTare MoJydeHo ONUCAHHEe HeKO-
TOPOro IHPOKOro KJACCa Iap BeCOB, I KOTOPLIX HNOMEPEUHUKH HMEIOT TaKkune e
NOPSAKH, KAK B HEBECOBOM CJIyUae.

B §2.1 cTpouTca crienuagabias MOCIeI0BATENBHOCTL pasduennil kyda mo QyHk-



LHU MHOXKeeTBa. B §2.2 nonyuena noroyednas olenka npubanken s riaiKoi ¢oyuk-
LHY TTOJHHOMOM 4epPe3 HEeKOTOPBIf nHTerpanbublil oneparop. B §2.3 noaydena ouen-
Ka HOPMbI 9TOTO ONEPAaTOpa B BECOBBIX npocrpancreax. B §2.4 pesyaprarst, nogy-
YeHHBIE B NPeAblayiux naparpadax, Uenoab3yoTed g J0KA3aTe/bCTBa OLCHOK
[10ITIEPEYHUKOB.

B rsiaBe 3 usydvaercs 3ajava O TOUHBIX ABYCTOPOHHHUX OLEHKaX JBYXBECOBLIX
ONepaTopoB CYMMHUPOBAHHA HA JEPeBbAX U3 NPOCTPANCTBa [, Ha MHOKECTBE BePIINH
B IPOCTPAHCTBO lg. [Ist onepaTopoB cyMMUPOBaHus Nocjaei0BaTeabnocTel (dact-
HBIH cayaal gepeebes) sTa zagada Obuia pemiena B padorax Denserra, Dpapepya-
na, Crenanosa, ['pocce-Dpamanna, [onpavana. Anajoruunag sajada 1is oleparo-
pOB MHTerpupoBannsg Opiia pemena B crarbax Tanentu, Tomazenan, Makenxaynra,
Bpanau, Masbu, Posuna, Coiiepa, Cunnamona, Crenanosa. B patore B.. Dsau-
ca, J.J>x. Xappuca u JI. ITuka nonydensl TOUYHbIE ABYCTOPOHHHE OLEHKH HOPMDI
JBYXBECOBOTO ONEparopa WHTerpUpoBaHus Ha MeTpHueckoM jepese. OaHako B 00-
HeM Cydae STH OLEHKH UMEIOT 0Ueib HeyAo0HbIH 15 npusioxkenuit sui. B pabore
Haiimapk u ConoMaka npn p = ¢ = 2 A8 PELYAAPHLIX METPHUECKHX [ePeBLEB
0 BECOB, 3aBUCAIINX TOJLKO OT PACCTOMHUS IO KOPHA, 3aj]ada CBOAUTCH K OLEHKe
HOPMbBI JBYXBECOBOrO OMEpaTOpa UHTEIPUPOBAHU HA OTPE3KEe HIH TpaMOil.

A A Bacunbesoil yaaJioch NOJYUUTE TOUHBIC ABYCTOPOHHNE OLEHKH HOPM Ollepa-
TOPOB CYMMUPOBAHUS MPU JONOJHUTENBHBIX YCIOBHAX Ha Beca, HMEIoLHe MpocToi
1 yIoOHBIN /15T TPUJIOZKEHNH BUJI.

B §3.1 moxasblBaeTea QUCKPETHBI aHAN0D pesyibrara Dpanca, Xappuca n [n-
ka. B §3.2 nosyyena oleHKa HOPMbI ONEPATOPA CYMMUPOBaHNA MPpH P < ¢. Ouenky
MPOCTOTO BHAA YAACTCs A0KA3aTh B JABYX cjydagax: 1) npn obuiux A0NOJHHTENbHbBIX
NPEANO/I0KEHAIX 0 CKOPOCTH POCTA YUCJA BEPHIMH M MepBOro Beca u O CKOPOCTH
yObIBAHIA HOPMBI BTOPOTO Beca Ha MOJJEPEBbAX, 2) /I BECOB, 3aBUCALIMX TOILKO
OT PacCTOAHHUS A0 KODHS U JePeBbsiX, YIOBJIETBOPAIOIINX HEKOTOPOMY OC/Jab/ieH-
HOMY VCJOBHIO peryaspHocTi. Bo Bropom ciayuae B §3.3 nosyveHa oHeHKa HOPMbI
onepaTopa CyMMHPOBAHUA NPU p = ¢ (IpU 9TOM 3a/aua CBEJEHA K yrKe pellennofl
3ajave 06 OLEHKE HOPMBI OMEpaTOpa CyMMHUDOBaluid nocienopatensnocreii). Tor
JKe MeToll nto3sossier o6obumTs pesyibrar Hafimapk u ConoMmaka 415 orneparopon
MHTErPHPOBAHMSA Ha CJAyuall p 2 ¢ ¥ JepeBreB ¢ 0c1abNenHbiM YCJAOBHEM Peryasp-
HOCTH.

B raBe 4 nomyueHbl TeOpeMbl BAOXKEHHs JJid BecOBbIX Kiaccop Coboiesa Ha
obsacTy, yioBJeTBopsaiomel yeaopuio JKoHa, ¢ BecaMi, ABIAIONINMUICS (DYHKII-
ell pacCTOAHHA JO HEKOTOPOro nmoamuoykecTsa rpanunubl. [Hpeanonaraercs, aro srto
NOAMHOYKECTBO ABJIAETCA M-MHOXKECTBOM (370 nouarTne ObLIO onpeaeieno bHpukkn
B 2002 rojy, B YACTHBIX CJy4daax PyHKUUHA h TaKkue MHOKECTBA BO3ZHHKANM B pa-
Borax Tpubena). [Ipumepamu M-MHOXKECTB ABJIAIOTCH JUNUHLEBLI MOBEPXHOCTH I
HEKOTOpBIe (PpaKTaJbHbIe MHOYKECTBA.

Jna pecos, ABAAIOWAXCS (DYHKIUAMA PACCTOAHU A0 JMUMILIHLEBBIX NOBEPXHO-
cTeil, TeopeMbl BJIOYKeHHS OBLIM 11OJIyYeHbl B paboTax 1. Hewaca, A. Kyduepa,

1. Kagnena, I'H. fAxosnesa, X. Tpubens, dzxann [Tankamoka v ap.



B §4.1 mocTpoeno crenuasnbioe pasbuenue jgepesa, nosydennoro B raase 1. B
§4.2 no sroMy pasbHEHHIO CTPONTCA HEKOTOPOe HOBOE JepeBo M 3ajavad BJIOXKeHH:d
CBOAUTCH K OUEHKE HOPMBI ABYXBECOBOI'O ONlepaTopa CyMMHPOBAHM HA ITOM AepeRe.
B §4.3 NpUMEHSIIOTCS Pe3yIBTATHL IPebLAY e [aBbl A1 olenKkn 31oit nopmbl. [pn
5TOM nocrpoertoe B §4.2 nepeso TpedyeMonMy 0C1alIeHHOMY VCI0BHIO PeryigapHOCTH
He YAOBJIETBOPIAET, [I0ITOMY NPUXOAUTCH AeJIaTh JONOJHUTe LHbIC NpeoOpasoBanus
3TOr0 JepeBa ¢ ucnosb3opannenm pesyasrata M. Kpucra o pazduenuax npocrpancTs
OJIHOPOJHOTO THIIA.

B riraBe 5 nojiyueHsl MOPSAKOBLIC OUEHKH KOJMOIOPOBCKHUX, AHHEHHBIX 1 [ellb-
dbangoBCKUX TONEPEeYHUKOB BecosblX Kiaccop Cobonesa. ObuacTs vAOBICTBORICT
yenosuio JIyKoHa, a Beca Takue yKe, Kak B npejabliyiei riase. Pynxoun h n Qynx-
[IUA PACCTOAHWSA 3€Ch UMeIOT BHI CTENeHH, YMHOMKEeHHOH Ha HeKOTOPYIO MeAJIeHHo
MeHsowyocs Gyaknnio. B omnnyne OT NEpBLIX ABYX [VIAB, 3/eCh U3YUaloTCa CIy-
qay, KOTa NOPAJKH NONepedHHKOB B BECOBOM C/AYUA¢ MOLYT OTJIMYaThCA OT HOPI-
KOB B HepecoBoM ciyuae. [Ipy 3TOM BBIABIEHBI CJIy4au, KOrda MOPsAJKH Tonepet-
HUKOB HE TONLKO PA3JHYAI0TCS B CTENEeHHON HIKase, HO U CAyYal, Korja CTefeHHoe
yOpiBaHne Mensierca na jorapudyudeckoe. Honyuennsie anenku apaaiores 06o0-
HeHHeM W yroydenuweM pesyabraros X. Tpubend, rae paceMarpuBajnch NpoCcThie
0COBEHHOCTH: TUIIA TOUYKH WM IVIAJAKOH MOBEPXHOCTH, a B PsJe CJAYUYACH [0y UeH-
nuie X. Tpubenem onenky OLIIN HETOUHBL 110 TOPAIKY.

B §5.1 noxazbiBaeTca obias Teopema o6 OIEHKE CBepXY MONEePeIHHKOB (yHKILH-
OHAJIbHBIX KJIACCOB Ha MHOMKECTBE C ApeBonogobHol crpyKrypoit. B §3.2 nosyuens
NOPSAAKOBble OLEHKH MOMEepeuHHKOB BecoBbX Kaaccor Cobonesa. Hnga jnoxazaresn-
CTBA OLEHKH CBEPXY MPUMeHsoTest 1) moeTpoeHnast Apesonogodias cTpyKTypa 00-
NAcTH, 2) NOJNYUYeHHbIE B IPEbl1Y LIell [aBe OLeHKH HOPMbI PHOIHzKenn pyHKILHH
MOJMHOMOM HA T10A006/aCTH, TOPOXKJAEHHON HEKOTOPLIM TI0/EPEBONM, 3) Teopenma o
BepXHefi OLeHKe MOTmepedHnKoB 13 §9.1.

B rstaBe 6 mosydeHbl NOPsAAKOBEIE OLEHKH MOMEePEeUHIKOB BECOBLIX Kiaccop be-
COBA C BecaMi, HMEIOLMMH CUALAYIO ocoberHocTh B Touke, B padore .. Xapocke
n JI. Ckpuimuaka B 2008 rojy paceMaTpuBajuch Beca, nmeroue Gosee caabyio oco-
GeHHOCTD B HYJE, He BJAHAONLYIO HA MOPSAAKH [OIePeUHHKoB (BAnAHIe OKA3LIBA/IO
TOJNBKO MOBEJeHHe BeCOB Ha DECKOHeUHOCTH ).

U3 pesyapraros Xapocke u CKpbluaka caefyer, UTo 3alada 00 OleHKe more-
DEUHIKOB BECOBBIX KJACCOB BecoBa ¢ BecaMmy, yAOBIETBOPSIONIMMH ycjaosuio Ma-
KeHXaynTa, CBOAUTCA K 3ajade 00 OlieHKe NOMNepevnuKoB BeCOBBIX MPOCTPAHCTB M0-
CIeI0BATeNBHOCTeH O eMemanHoll nopMoi. C NoMOIIBIO ClELHATLHOrO PasOHeHns
HOCHTEJIEl T10CAeI0BATEIBHOCTeH 9Ta 3a1a4a CBOAUTCA K CepHy 3a/a4 00 ouenkax
[OMEPEUHNKOB KOHEHHOMEPHBIX IIAPOB B CMeIIaHHON Hopae 0e3 Becon. B HeKOTOPbIX
ciyuasx atu ouenky opiin noayuenst AL Mzaakom u .M. aseessiv. B anccep-
TALMU M3YUEHB! ele HEKOTOPbIe 00MACTH H3MeHeHN A NapaMeTPoB, IPH KOTOPBIX TH
OLEHKH YAaeTcsl [0y YUTD.

B §6.1 nonydensl 0OpAAKOBbIE OLEHKM KOJMOIOPOBCKUX MOIEPEYHUKOB KOHEe'-
HOMEpPHLIX HMIAPOB B cMeutanHoil Hopme. B §6.2 monyvensl OIEHKH JIMHEHHBIX HOle-



peuHukoB. B §6.3 10Ka3bIBAIOTCA OLEHKH HONEPEUHHKOB BECOBLIX Kiaaccon Becosa.

OcnosHble pe3ysibrarsl onybankosansl B 21 pabortax, u3 KOTOPLIX 14 — B u3na-
HugAX, pexoMmengosannbix BAK. Pabor, sanucanneix B coaproperse, Her.

Hucceprauna ABagerca HayuHO-KBaIHMUKAINOHHON paboToil 1 viOBACTBOpIET
Tpebosannam 1. 9 “Tlonoxkenns o nopsaake npucyzxaenna yuenbx creneneii”. B auc-
CepTalMN PELIEHBl BakKHBIE HAYUHDLIE [DOOJIEMDL: MOJYUEHbl OUEHKH NONEPeYHHKOB
BeCOBBIX npocTpancTs CobosieBa NpH A0CTATOUHO OOUINX VCJIOBUAX HA BECA; MOJY-
UeHBl HOBBIC TEOPEMBI BJIOYKEHHA [JI BECOBBIX NpocTpancTs Colonesa; noayHenn
OUEHKH TONEPeYHHKOB BECOBLIX KJAaccoB Dbecoma ¢ pecamu, HMEIOHIHMUI CHABHYIO
0COOEHHOCTD B TOUKe. [lo/1yueHHble AHCCePTAHTOM Pe3YABTAaThl MOXKHO KBaIH(PUIN-
POBaTh Kak KPYIHble HAYUHbIe JOCTHKEHHA B 00J1acTH TeopUun NpudinyKeH i,

Ouenupas paboTy B 1EJIOM, 51 CUHTAIO, UTO CO3/AHO HOBOE KPYITHOe HATPABICHHE,
a paspaboTaHHbIe IPU TOM METOAb! NO3BOJIMIN PEUINTL Piji JABHO CTOAIIIX 38144,
[Ipencrabiennas gucceprauys ABIAETCS CAMOCTOATENLHO BHIMOIHEHHOH paGoTof.
Hayunble pesyasraTel JHCCepTALii, BBIHOCHMbBIC aBTOPOM Ha BalllUTy, [10JIYU9erbl
aBTOPOM JIMYHO, SIBJISIIOTCA HOBLIMH, M OOOCHOBAHBI B BHJE CTPOCHX MaTemMaTide-
CKHX JI0KazaTe/beTs. Juccepralus yaoBaerBopsier TpeGoBanIaM, NPerbaBIaeMbli
K DOKTOPCKHM JHCCEPTALNAM H 3ACAYIKUBACT IPHCYAJIEHH VUCHON CTEIIeHN 10K-
Topa (PU3NKO-MATEMATHUECKHUX HAYK 10 crenuanbioctn 01.01.01 — BernecTsenmbii,
KOMIUIEKCHBIH ¥ PYHKIHOHANBHBIH aHAIN3.

Hayuneiit koncynpranT ﬁ Llapbkon
npodeccop ' Hrops lepavanosny
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