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Okrait MypamgoBuu Kacum-3aie
(29.04.1953 — 22.12.2020)

22 mexabpa 2020 roma ymresn W3 KW3HU 3aBeAylommil Kadempoit amc-
KPEeTHO MaTeMaTHKN MexaHnKo-Maremarnydeckoro dakysasrera MI'Y nvenn
M. B. Jlomonocosa npodeccop Okrait Mypamosuu Kacnm-3ame. Mexanuko-
MaTeMaTUIeCKU (PAKYILTET MOTEPA] HEe TOJBKO KPYITHEHIIEro Opranu3aTo-
pa u cruenuasaucta B 00JACTH JUCKPETHON MaTEMaTHKU M MaTeMaTUIeCKON
KI/I6epHeTI/IKI/I, HO 1 YAUBUTE/IBHO ﬂO6pO}KeHaTeﬂbHOFO7 OT3BIBYUBOTO W 9YT-
KOI'0 Yes0BeKa, KOTOPbIl TeM He MeHee ObLI NMPUHIUNUAJIBHBIM U TBEP/IbIM,
KOIJIa 3TO KacaJslioCh ODIIEro Jies1a, MHTEPEChl KOTOPOI'O OH BCEIJia CTaBUJI Bbl-
111€ JITYHBIX WHTEPECOB.

Oxrait Mypan orsist Kacum-3ane poanics 29 anpesns 1953 roga B . Baky,
B CEMbe YIEHOTO, BACTYKEHHOTO AesiTesd HAYKW W TeXHUKN Azepbaiimkana,
npodeccopa, mHkeHep-moaKoBHUKA Boenno-Mopckoro ®uiora, Kacumzane
Mypama Canvan ot VI, HaBepHOe, TTOSTOMY WHTEPEC K HAYKe M OCODEHHO
K MaTeMaTuke mposiBujics y OKTas ¢ JeTCKUX JIET.

B mikosibHBIE TOZIBI OH HEOMHOKPATHO y4uacTBOBaI B PecnybiimkaHcKux u



Beecorosabix OQmmMimaiax mo MaTeMaTuKe, OTNYAJICS TIUPOKOI SPYIUIHEH,
TArOM K 3HAHUSIM, OPFAHU3ATOPCKUMU CIIOCOOHOCTAMU.

B 1970 roxy, okonunB 6akuHCKYO KOy Ne§ ¢ 30/10T0i Meganbo, OK-
Tait moctynua B MI'Y nm. M. B. JlomonocoBa Ha TOTBLKO YTO OTKPLIBITHICST T
IleJTaBINMit TePBhIi HAOOP CTYAEHTOB (DAKYIbTET BEIYUCIUTEILHON MATEMATH-
ku 1 kubepHeruku. Tam mpouszonuio cyibboHOCHOE cobbiTHE B Ku3HU OKTast
Mypagosuua — BeTpeua ¢ akagemukom Ojierom Bopucosuwdem JlynaHoBbiM,
koTopbiit crad Aiaa Okras MypaioBuda He TOJILKO HAYyYHBIM PYKOBOIUTE/IEM,
HO 1 00PA3IOM MaTeMaTHUKa, MeJarora U PyKOBOIAUTES.

Honyuus B 1975 rogy aumiom c oriauuneMm, Okrait MypagoBud 1o pac-
1IPEJIEJIEHUIO HaYaJl TPYIOBYIO JesTeIbHOCTh BO Beecoio3znoM HayuHo-ucce-
JIOBATEIBCKOM, IMPOEKTHO-KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOM UHCTUTYTE
NCTOYHUKOB TOKa.

B nosatpe 1976 roga B nopsijke nepepojga Okrail MypajoBud reperes Ha
pabory B Macturyr npuknannoii maremaruku AH CCCP (abine VTIM uwm.
M. B. Kengpimra PAH) Ha 70/12KHOCTD MITAJIIIEr0 HAYIHOTO COTPYIHUKA OTIe-
Jla TEOPETUYIeCKON KubepHeTuKn, KOTOPbIit Bosraas/sia wi.-kopp AH CCCP
C. B. db6sonckuit u B koropom paboran O. b. Jlynanos. B Uucruryre npu-
xaagaol maremaruku Okrait MypagoBud mpopaboTas cHadama MJIAIITNM
HayYHBIM COTPYAHUKOM, 3aTEM HAYIHBIM COTPYJIHUKOM U CTAPIIUM HAYyIHBIM
corpyaaukom 70 2006 roma (¢ 1992 r. — 00 COBMECTUTENBCTBY ).

B 1980 rony B Cosere npu Bl AH CCCP Oxrtaem MypamoBudem 3amiu-
IEHA KAHIM1aTCKast quccepraius Ha TeMmy «O0 0HON Mepe CIOKHOCTH CXeM
u3 (PYHKIIMOHATLHBIX 9JIEMEHTOBY (Hay4IHbId pykoBoauTens — O. B. Jlynanos).

ITo waunmaruee O. B. Jlynanosa, Haunuas ¢ 1986 roga, O. M. Kacnw-
3ajie BeseT nejaroruyeckyro paborTy Ha Kadepe JUCKPETHOI MaTeMaTUKu
MexaHuko-maremarudeckoro dakyiabrera MI'YW nmenu M. B. Jlomonocosa
CHaYaJIa KaK COBMECTUTEh, a ¢ aHBapst 1992 roga MexaHnmko-MareMaTudecKuit
¢akyaIbTeT CTAHOBUTCS €r0 OCHOBHBIM MECTOM paboThI, T/ie OH paboTaeT cHa-
9aJ1a CTAPIINM HAYIHBIM COTPYIHUKOM, 3aTeM JOIMEeHTOM U TTPO(eccopoM Ka-
depbl TUCKPETHOH MAaTEMATHKH.

B 1996 roay OxTaem MypamoBrdeM 3aluIieHa, JOKTOPCKAsT TUCCEePTAIN
Ha TeMy «O cHHTE3€ HEKOTOPBIX KJIACCOB VIIPABJSIONINX CUCTEM, CBABAHHBIX
C HEIBHBLIMU W MAPAMETPUIECCKUMHU TTPEICTABICHUIME Oy/IeBbIX (DYHKITHIY.

B Tom xke 1996 rony O. M. Kacum-3a/1e CTAaHOBUTCS 3aMECTUTEIEM 3aBe-
aytorero kadeapoit puckpernoit maremaruku. B 2005 rojy emy mpucsauBa-
ercsl ydeHoe 3BaHue npodeccopa.

B 2006 roay nocne cmeptu O. b. Jlymanosa Oxkrait Mypanosuu Kacum-
Baje Bo3MIaBAgeT KadeIpy MUCKPETHOW MaTeMATHKU U B JOJIKHOCTH 33Be-



nyroriero kadenapoit paboraer 0 MOCASTHUX THET.

Oxrait Mypagosud 6611 3aMevaTeILHBIM MTPEToIaBaATEIEM, HMEJT BEJUKO-
JIETIHBIE OPATOPCKUE CIOCOOHOCTH, JIETKO U HEMPUHYKICHHO MPUKOBLIBAT K
cebe BanManme ayauropun. OH MOT Ha MPOCTHIX ¥ MOHATHBIX MTPUMepPax 00b-
SICHATD CJIOYKHBIE BOIIPOCHI. Y MeJI TPOOYIUTD B CJAVIIATENAX CEPhE3HBIN WH-
Tepec K PACCKA3BIBAEMOMY MATEPUAJTy: K ITPUMEPY, HECKOJIHKO Pa3 B PA3HbBIE
rosibl cryaenTsl mpocuin Okras MypajgoBuda mpooKaTh YTEHHE CIEKY -
ca mo Teopun rpadoB B KaHUKY/bL. B cBowx yuenmkax Okrait Mypamosud
BCSIYECKHU CTapaJjiCd Pa3BUBATH HECTAH/IAPTHOE MBINLIEHNE W yMEHHE MBbIC-
JIUTH CAMOCTOATEIBHO, IPU ITOM 0JIarogaps CBOEMY HEII0XKHHHOMY KPYTO-
30py IPAKTUYECKU BCEr/Ia MOI' HAIPABUTH B HOBOM HEOXKHMJIAHHOM HAaIpaB-
JICHUU, €CJIM YY€HUK OKa3bIBaJICA B TyHI/IKOBOIU/I CUTYyallun IIpU PEIICHUN TOM
win uno# 3ajauun. Oxrait MypasoBud roBopus, 9To i IJI0J0TBOPHON pa-
60TBI HEOOXOAMMO, ITOOBI PYKOBOJAUTESH ObLT 3aWHTEPECOBAH B PEITICHUH 3a-
Jda9n, KOTOpad Ja€TCAd YIEHUKY, HO TIPU 3TOM CaM BO3AEPZKUBAJICA OT MOTIbI-
TOK €€ PEIIUTh. ITU MPUHIIUIBI OH HEYKOCHUTEIBHO COOJTIONAI CaM, HUKOTIA
He TI03BOJIsAA COOCTBEHHOMY HAY4YHOMY JIIOOOIIBITCTBY OMEIATh TBOPYECTBY
yueHUKOB. QT IBHO CTOUT OTMETHUTD, uTo OKkTait MypaioBuy HayIHBIME J10-
CTU2KEHUAMU YHCHUKOB TODJINJICA 60.HBH_[e 9geM CBOUMMN. HO,Z[ PYKOBOJCTBOM
O. M. Kacum-3aje 3amriii KaHUIaTCKUE INCCEPTALMY IIIECTh YYEHUKOB.

Oxkrait MypajioBuu Beji 60JIBIIYHO HAYYHO-OPTraHu3aIluoHay padory. O
OBLT 4IeHOM YUEeHOTO COBETA MEXAQHNKO-MATEMATHIeCKOT0o (hakyabrera MITY,
TpexX JUCCEPTAIIMOHHBIX COBETOB, BXOIWJI B COCTAB PEIKOJLIETHI JKYDPHAJIOB
«Jluckpernas mareMarukay u «JMCKpeTHBIN aHAIN3 W HUCCAENOBAHUE OTIe-
pammity. Ilox pemaximeit O. M. Kacnm-3ame BBINLIO HECKOJIBKO BBIITYCKOB
«Kubepuernueckoro cb6opumkay (cosmectno ¢ O. B. Jlynanoseim) u c6op-
HuKa «MareMaTnyeckue BOTTPOCHI KUOEPHETUKUY, & TAKKe IIsiTh COOPHUKOB
MaTepuaioB MexIyHapOIHBIX CeMUHAPOB «/lMCKpeTHas MaTeMaTWKa u ee
MPUJIOKEHUST», TTPEJICETATEIEM OPIrAaHU3AIIMOHHOTO U ITPOTPAMMHOTO KOMUTE-
ToB KOTOpBbIX OH 0BT ¢ 2006 roma. Ilox pykosomcreom O. M. Kacum-3ane
IIPOBEIEHO HECKOJIbKO IIKOJI-CeMHHAPOB «CHHTE3 1 C/I0KHOCTDL YIIPaBJIAIO-
X CUCTeM» M MOJIOAC2KHBIX HayYHBIX HMIKOJI 110 rZLI/ICerTHOI'?I MaTeMaTUKe
u ee mpunoxkenuaMm. O. M. Kacum-3azge ObL1 3aMecTuTesIeM IIpeIcerare i
OPTKOMUTETA HECKOJBKUX CEPUil BCEPOCCUUCKUX U MEXKTyHAPOAHBIX KOoHbe-
PEHIUH 0 AUCKPETHON MAaTEeMATUKE W TEOPETUIECKON KubepHeTHuKe.

Kpyr vayunbix uarepecos O. M. Kacum-3aje copMuposasics mo Cujib-
HbIM BiugHueMm akajgemuwka O. B. JlymanoBa w 6bL1 HEOOBIYANHO IITHPOK.
Henapom O. b. Jlymanoe eme B 1987 roay npussiek Oxrtas Mypajgosuda
B KAQ4eCTBE COPEIaKTOPA-COCTABUTEIA K m3aTeabCTBY «KubepHeruvueckoro



cbopuuKay — cepun COOPHUKOB IIEPEBOIOB JydIux paboTr 3apyberkKHBbIX aB-
TOPOB MO TEOPETUIECKOU KubEepHETHKE.

B Bompocax mybamkaimm cobCTBEHHBIX HAYIHBIX pe3yabraTos OkTait My-
pagoBuy ObLT Kpafite menerunaeH. OH 0TIaBal B MEYATh TOJBKO T€ PE3Y/Ib-
TaThl, KOTOPBIE CIUTAJ HeHCTBATENHHO TPUHITUTHAIBHBIME TTPOIBUKEHUSIMU
B MCCJIE/IYyEMBIX 3aJIa9aX, IIPH 9TOM K CBOUM PE3yJIbTATAM TPEIbABISLI OUeHb
cepresnble TpeboBarmsa. Bo muorom mosromy y O. M. Kacum-3ae mo coBpe-
MEHHBIM MepKaM He TaK MHOTO myOsukanuii (OCHOBHBIX MyOJIHKAIU OKOJIO
40). K coxxaenuto, 3HAIUTETHHOE YUC/I0 MHTEPECHBIX PE3YJIBTATOB OCTAIOCH
HeonybukoBarHHbIME. C Ipyroii CTOPOHBI, TPAKTHYECKN KaxKaasd pabora Ok-
Tasg MypajoBuua npejacras/isier coboit KPYITHBIH BKJIAJ B PEIIIEHUE COOTBET-
CTBYIOIIUX MaTeMarndeckux rmpobsieM. Bee ero paborel Hanucanbl 6e3yKopus-
HEHHO KaK ¢ MaTeMaTUYeCKON CTOPOHBI, TaK U CO CTOPOHBI yMEHUSI ITPEIO/-
vocuTh Marepuaji. Crour ormernth, uro Okrait MypagoBud HEOTHOKPATHO
OTMEYaJI, YTO €CTh, TAK CKa3aTh, TPU «MaTeMaTHIYEeCKUX SA3LIKAa»: IePBLIA —
S3BIK, Ha KOTOPOM aBTOP TPUIYMBIBAET PE3YJIbTAThI, BTOPOH — g3BIK, HA
KOTOPOM CJIEJIYET PAaCCKA3bIBaTh, & TPETUN — SI3BIK, MPETHAZHAYEHHBIN /151
MBJTOXKEHUS PE3YJBTATOB B BUJE HAYUHBIX CTATEl; MPU 3TOM, BOODIIIE TOBO-
psi, 9TU TPHU si3bIKA OYeHb CUJIBHO OTJimdarTcd aApyr ot apyra. Cam Oxraii
Mypamoeud ObLT HETPEB3OHIEHHBIM MACTEPOM CJIOBA, KaK YCTHOTO, TaK U
MUCBMEHHOTO.

Cpenu Beex mayuanbix pabor O. M. Kacum-3ajie MOXKHO BBIJIEIUTH TPU
Bosbiux 1uk/a. OCHOBHBIE PE3Y/IbTAThl ITUX [HUKJIOB OTHOCATCS K OJHO-
MYy U3 BaxKHEWINUX Pa3/esoB JUCKPETHON MaTEMaTUKW U MATEMaTUYCCKOHU
KUOEPHETUKU — CUHTE3Y U CJIOKHOCTU YIIPABJISIONINX CUCTEM, OJTHAKO BO3-
HUKAOIIAE TTPU UCCAETOBAHUN TOCTABJIEHHBIX 33189 BOMPOCH! 3aTPAruBafOT
60110l crieKTp TPobJeM U3 APYTUX Pa3fiesioB JTUCKPETHON MaTeMaTHKU U
MaTEeMATHIECKON KUOEPHETUKY, 8 3a9aCTYI0 U BBIXOJAT 33 PAMKH JIUCKDET-
HOIl MaTeMaTHKN M MAaTEMaTHIECKOH KNOEPHETHKH.

B paborax |14, 6, 8, 9, 21; 1978-1998 rr| ucciaenyrorcsa 1Be MEpBI CI0XK-
HOCTH ¢XeM 13 (pyHKIMOHAIBHBIX 9JIEMEHTOB, HA3bIBAEMbIE, COOTBETCTBEHHO,
MOIIIHOCTBIO U aKTUBHOCTBIO, KOTOPbIE TECHO CBA3aHbB! C (DYHKIIMOHUPOBAHU-
eM caMux cxeM. MoIHOCTBI0 (AKTHBHOCTBIO) CXEMBI Ha BXOJHOM HabOpe Ha-
3BIBAETCS UUCJIO 3JIEMEHTOB CXEMbI, BBIXOJbI KOTOPBIX MPWHUMAIOT 3HATEHNE
1 (xoTst GBI Ha OJIMH BXOJ KOTODBIX MOJAETCS 3HAUYEHHE 1, COOTBETCTBEHHO).
CramgaptabiM 06pazoMm BBOAATCA (byHKIMN [IleHHOHA MONTHOCTH W aKTHB-
HOCTHU B TIOJJHOM KOHEYHOM Oasmuce.

0. M. Kacum-3aje ycTraHOBUJ ODOIIYI0 KAPTUHY PACIIOJIOKEHUS [OPS/I-
k0B pocta Ppyurruit [[lerHoHa MOMHOCTH, OTBEYAIONINX KOHEYHBIM 0A3MCaM,



HA YCJIOBHOH «IIKajae» nopsakos pocra or n g0 2" /n. Okasanock, 910 B
3aBHCAMOCTH OT 6a3mca pocT jubO0 He BBIIIe KBAJIPATHIHOTO, JOO 3KCIIO-
HEHIMAJIbHBIN, TIPUYEM, C OIHONW CTOPOHBI, CYIIECTBYET DECKOHEIHOE YHUCJIO
ITOTIAPHO PABJIUYHBIX OPSIKOB IKCIOHEHITUAJIBHOTO POCTA, & C JAPYTOil CTO-
POHBI, YCTAHOBJIEHO, UTO JIJIA MOYTH BCEX KOHEUHBIX 0A3UCOB POCT (PYHKITUU
[TTerHoHa MOIITHOCTH JIWHEEH.

Oxkraem MypajioBrdeM Tak»Ke MCCJIEI0BAHA 33/1a9a O BO3MOXKHOCTSIX TIO-
CTPOEHMS CXEM, ACUMITOTHIECKN HAMIY UIITHX 110 CJIOXKHOCTH U ONMITUMATBHBIX
10 TTOPLAJIKY PocTa 10 MorHocTr. OKa3aaoch, YTO B 3aBUCUMOCTH OT Da3uca
OTBET MOXKET OBITH KaK TMOJOXKUTETLHBIN, TAK U OTPUIIATETbHBIL.

s 6sin3K0i K MOIIIHOCTU Mephl cjioxkHOCTH — akTuBHOCTH — O. M. Ka-
cuM-3a/ie YCTAHOBUJI BHEITHE CXOXKHUE PEe3Y/IbTaThl, KOTOPHIE, TEM HE MEHEE,
MMEIOT U NPUHIUITHAJIbHBIE OTJIUYNs, B YACTHOCTH, SKCIOHEHIIUAIbHBIX 110-
pankoB pocta ¢yukiuu [llenHona akTUBHOCTH KOHEUHOE 4nc/i0 — He OoJiee
JeTHIPDEX U HE MeHee JBYX.

Kpowme Toro, meckosibko pabor Oxras MypaaoBuda IMOCBSIIIEHO BOIIPO-
caM M3YYeHWs] MOITHOCTH, MaKCUMAJbHON W CpemHel, KOHKPETHBIX (DYHK-
M — KOH'BIOHKIIUNA W JUIBIOHKIIUKI 7T IEPEMEHHBIX — B HECKOJIBKUX €CTe-
cTBeHHBIX Oasncax. B 3ToM HanmpaB/ieHUN MOJYYEH Pl TOYHBIX 10 TOPAIKY
pocCTa, aCUMITOTUYECKHU TOUYHBIX, & B HEKOTOPBIX CJIYUYAAX U OKOHYATETbHBIX
PE3YABTATOB.

Bropoii muki pabor O. M. Kacum-3ajie, B KOTOPBIH, B 9aCTHOCTH, BOIILIN
paborst [7, 12, 14-16, 20, 23, 29; 1989-2007 rr|, oxBaTbIBaeT 33491 BHIPA3H-
MOCTHU ¥ CJIOXKHOCTH HESTBHBIX M TTAPAMETPUIECKUX MPEACTABICHU OyIeBhIX
dyHKIMA, & TaKKe PYHKIIUH MHOTO3HATHON JIOTHKH.

IIpex e Bcero, Oxrait MypamgoBud permus W3BECTHYIO MpobieMy, ycra-
HOBUB, 9TO JBa 0000IIIEHNS TOHATHUS BEIPA3UMOCTHU [TOCPEICTBOM CYIIEPIIO3H-
1A — HesIBHAS BBIPA3WMOCTD W TTAPAMETPUYIECKAs BBIPA3UMOCTE — B CJIy4ae
JIBY3HAYHON JIOTMKM SKBUBAJEHTHBI, & CJI€JI0BATEIbHO HA MHOXKeCTBE OyJje-
BBIX (PYHKIINI SKBUBAJEHTHBI U ITOHATUS HEABHONW BRIPA3ZUMOCTH W HESIBHOM
CBOJIUMOCTH.

Ete onna BaykHag 3ajada, npobyieMa HEIBHOM MOJHOTHI B K-3HATHOI JTO-
ruke, k > 2, pemajach nocaegoparenbro. Cragaga O. M. Kacum-3aze pe-
I TPOOJIeMy HESTBHOI TOJTHOTHI B ciIy4dae OyieBbIX DyHKINI, TpuyieM ObLIH
YCTAHOBJIEHBI KPDUTEPUHU HEABHOMN MOJTHOTHI KaK B TEPMUHAX HESBHO MPE/IITOJ-
HBIX KJACCOB, T. €. MAKCUMAJBHBIX 110 BKJIIOUEHUIO HE TIOJHBIX HEABHO CHCTEM
QYHKIMNA, TaK U B TEPMUHAX MUHUMAJJIBHBIX 110 BKJIOUEHUI) HESIBHO TOJI-
HBIX SIBHO 3aMKHYTBIX KJIACCOB; 3aTeM ero yuennna E. A. Opexosa mogyumia
KPUTEPUN HEABHON OJIHOTHL B TPEX3HAYHON JIOTUKE B TEPMUHAX MUHUMAJIb-



HBIX 110 BKJIIOYEHWIO HESIBHO TIOJIHBIX IBHO 3aMKHYTHIX KJIACCOB, W, HAKOHEII,
cam Oxkrait MypasoBuy Jijisi mpou3BoJibHOTO k > 2 mpeiokui hdexTus-
HbIfl KpUTepuUil HESIBHOW MOJIHOTHI cucTeM (PyHKIUH k-3HAUHON JIOTUKHU, OC-
HOBAaHHBIN HA IPOBEPKE CBONWCTB (DYHKIIN, BXOJAIMMX B ABHOE 3aMbLIKAHIUE.
M. B. Crapocrtun, ere onun yueruk Oxrtas MypagoBuda, HAIIET psi/l paHee
HEM3BECTHBIX HESIBHO MPEIIOJIHBIX KJIACCOB TPEX3HAUHON JIOTUKNA U CHOPMY-
JIMPOBAJI KPUTEPUil HESBHOI MOJTHOTHI B TPEX3HAUHOW JIOTMKE B TEPMHUHAX
HEZBHO TTPETIO/THBIX K/TACCOB.

Tlocre perrerunst BOIPOCOB BBIPABUMOCTH, KaK 3TO OOBITHO M OBIBAET, HA
MEPBBI IJIAH BBIXOJST IPOOJIEMBI IIPEJICTABIEHUN, B TOM WJIM UHOM CMbICJIE
mamnyumumx. J[is 387189 HeIBHBIX U TAPAMETPUYECKUX IPEICTaBICHH Oyie-
BBIX dyHKIMI HAJ 3a/aHHbIM Oazucom Okraem MypajgoBudeMm paccMaTpuBa-
JIUCh JIBE €CTECTBEHHBIE MEPBI CJIOKHOCTH: 1) DaHT, OnpejeasaemMblii Kak dauc-
JIO ypaBHeHu#l B cucreme, 3agamomeil pyHKnuio; 2) cOGCTBEHHO CJIOKHOCTD,
orpesieisieMas KaK YuCI0 (DYHKITUOHATBHBIX CUMBOJIOB, COOTBETCTBYEOIINX
dbyukimam u3 6a3muca, BO BCEX YPABHEHUIX CHCTEMBbI.

Jlns coorBercrBytomux dyukmwit [llennona, xapakTepusyomux panrua
HyseBbix (hyHKIHUIT OT n IEpeMeHHBIX HAJ| 6a3ucoM B, 1 HAa3bIBAEMbIX PAHIO-
BOI DYHKITHEH J/Ts CTyvuasd HeIBHOTO TPECTaBIeH n P-panroBoit pyHKIH-
eit 175 coryuast nmapaMerpudeckoro npejgcrasienus, O. M. Kacum-3aze goka-
3aJj1, 9T0 MHOYKECTBO BCEX PAHIOBBIX n P-panroBbix yHknwnit pazbupaerca
Ha IIECTb THUIIOB B 3aBUCHUMOCTHU OT TOrO, KakuM kjaccoMm llocra siBisiercst
3aMbIKQHUE 110 CYIIEPIIO3UIMU MHOXKECTBA B, a TakyKe yCTAHOBUJI TOYHbBIE
3HAYEHUS PAHTOBBLIX W P-panroBbix (OYHKIUN g TATH TUIOB 6a3ucoB B u
MOPSIIOK POCTA PAHTOBBIX U P-paHroBbix (DYHKIWH JJIsT T1IECTOT0 TUTIA.

Psan wHTEpeCcHBIX PE3y/BTATOB O MOBEJIEHUN PAHTOBBIX (DYHKIUN B CIy-
qae HEedBHOTO MPeACTaBAeHus (PYHKIWH MHOTO3HAYIHONW JTOTHUKU ITOIY THIA
E. B. Muxaiinen, yuenuna Oxras MypajoBuda.

0. M. Kacuwm-3aje nposesn riybokoe ucCje0BaHUE CJIO0XKHOCTH I1apa-
METPUYECKOr0 IIPEICTaBaeHus Oy/ieBbiX PyHKINN. BblsgCHIIOCH, 9TO 110 CBO-
eil BBIPA3UTEJLHON Cuje peajn3aiust OyIeBbIX (PYHKIUI TapaMeTpUudecKn-
MU TIPEJCTABJCHUAMY OJM3Ka K peajusarnuu OyJeBbIX (DYHKIWI cxeMamu
n3 (byHKIMOHAIBHBIX 3eMeHToB. Okrait MypajoBud cHava a yCTAHOBUJI
acuMnToTuKy pocra dpyuxmun [llennona c10:KHOCTH MapaMeTPUIECKOTO IIPE/I-
CTaBJIEHUA 15T TTPOW3BOIBHOTO TAPAMETPUYECKH TTOJTHOTO KOHEYHOTO 0asn-
ca, cocrosinero n3 byseBbix OYHKINI ¢ TPOU3BOJbHBIME MOJIOKUTEIBEHBIMI
BecaMu, a CIIyCTsi HECKOJIbKO JieT Hares acuMnroruky dyrkiuu [1lennona
u ajs r0b0oro KoHeuHoro 6azuca. Ilpu sTom Bu HeJTMHEHHBIX aCUMITOTHUK
onpenesgaeTcda MOIMHOCTHON HU2KHEN OIIEHKON 1 3TOT BA/J, OYEHD ITOX0K HA BU/J,



acumrnroruku pyuaxnuu [lerHoHa CA0XKHOCTA peanu3anuu Oy/IeBbIX (PYHK-
nuii cxeMamMu 13 QyHKITMOHAJTBHBIX 3JIEMEHTOB B KOHEYHBIX 0a3ucax, COCTO-
AmMnX U3 6yﬂeBbIX beHK]_[I/H';I C IIPOU3BOJIBHBIMHU IIOJIO2KHUTC/JIbHBIMU BECAMU;]
€JIMHCTBEHHOE OTJIMYNE 3aKII0YAETCHd B TOM, YTO BMECTO IIPUBEJIEHHOTO BECa,
Hazmca B acUMITOTHKE (PUTYPUPYET TaK HABLIBAEMbBII peyIINPOBAHHBIN BeC
fazuca, Tpu ONpPeIeIeHNH KOTOPOTO B CAyUae HeTUHENHON (DYHKITUN UCXOI-
HbIfl Bec (DYHKITUH JEIUTCS HA YUCJIO0 CYIECTBEHHBIX TIEPEMEHHBIX, a He Ha
YUCJIO CYIIECTBEHHBIX TTEPEMEHHBIX 683 CANHUIIBI.

Crour ormeruts, uro O.M. Kacum-3aje yaasiock OCHOBHBIE De3yiibTa-
ThI O CJIOZKHOCTHU IapaMETPUYICCKUX Hpe,Z[CTaBJ'[eHI/H?I B IMTapaMETPHUYICCKHA II0JI-
HbIX Ha3ucax MepeHecTr Ha 3aJ1a9u O CJI0KHOCTHU ceTell u3 PyHKIIMOHAIbHBIX
3JIeMeHTOB. Kpome TOro, TpuMeHEeHNe OCHOBHBIX WIAEH aCHMIITOTHYIECKH OII-
TUMAJIGHOIO METOJIa CUHTE3a, [apaMeTpPUYecKUX IIPeJICTaBJIEeHN TI03BOJIUIIO0
IHOHU3UTHh BEPXHIOIO OLHECHKY U YCTAHOBUTDHL aCUMITOTUKY CJIO2KHOCTHU AJIdA O~
HOIl MaTeMaTUYeCKOi MOJEIN 3JEKTPOHHBIX cxeM Ha, jgonoanstommx MOTI-
rpansucropax (KMOII-cxem).

B rtpervem mmkse pabor [10, 11, 18, 25, 27, 29, 31-33; 1994-2013 rr|
O. M. Kacum-3ae uccaeqoBai npobaeMsl CI0KHOCTH (B paboTax 3TOr0 MUK~
JIa, TIOJ, CJIOZKHOCTBIO TIOHUMAETCS TUC/IO JJIEMEHTOB B CXeMe) U riyOuHb Oy-
JieBBIX (pyHKIUI B GeCKOHEUHBIX Hazucax.

B pamMrax cJI0KHOCTHONH COCTABJISIIOIIER ITOrO IUKJIa HEOOXOIUMO OTME-
TUTDH CJIEJYIOIINE PE3YIBTATHI.

Bo-niepsroix, OxTait MypamgoBud, goKa3aj, 9To CYIIECTBYET Takasi abco-
JIFOTHAST KOHCTAHTA, ¢, 9TO JIIsT BCAKOTO (PYHKIMOHAIBHO TOJTHOTO OGEeCKOHEeT-
Horo Gazuca nosejenue ¢yukiuu llenHona cioxHOCTH OYIEBBIX QPYHKITHI
B 5TOM 0a3mce HE MPEBOCXOANT BETUIUHBI c2n/2,

Bo-Broprix, 661 pazpaborasn MeTo[| MMOJIyUeHUs] BEPXHUX OIEHOK CJIOXK-
HOCTH B MPOW3BOJBHOM OECKOHEUHOM TIOJTHOM 0a3uce, MO3BOJISIONINI MOJTy-
yaTh BepxHue onenku dyukiuu [llennona, conocraBuMble ¢ MOIITHOCTHBIMU
HKHUME orieHkamu. llocaeauss Moaudukanms 3TOr0 METOa MOy YeHUS
JIBYCTOPOHHUX OIEHOK CJIOXKHOCTU JIaeT BO3MOYKHOCTbH yCTAHAB/IUBATDL HUK-
HIOIO 1 BEPXHIOIO OLCHKHN beHK]_I;I/[I/l ]-_-I-_-[eHHOHa‘7 OT/INYalomuecd Ha MHO2KHUTEJIb
TMOPSIIKA N B CJIyYae, eCan MOPsIoK pocta ¢yHKIimu [leHHoHa He MeHee JIu-
HEWHOrO.

B-tperbux, O. M. Kacum-3a1e mokazaJs, 94To MOPSAI0K pOCTa (PYHKITUH
[Tennona cAOXKHOCTH B TOJHBIX OecKOHeUHBIX Oasucax jubo pasen 1, Jjiu-
60 JIeKUT B OJHOM M3 JIBYX MHTEPBAJIOB: Wi Mexay dyHkimamu logen u
n, Win Mexay byHKIHaMa n 1 22 a takske 9T0 110625 QYHKIHAS OJHOTO
,ZLefICTBHTe.HbHOFO mepeMeHHoOro0, BbIpa3duMasd B BHUJE CYIIEPIIO3UIUU PaAIlUO-



HaJbHBIX (DYHKINN C 1eHCTBUTEIbHBIMEA KO3 PUITHEHTAMEA, JOTAPU(MMOB U
SKCIIOHEHT U MUMEIOIIas IOpSI0K pocTa He Huzke n u He spime 200V7)  gp-
Jisiercs mopsiikoM pocra pyHkiuu [TeHHOHA CAOKHOCTH CXeM HaJi HEKOTO-
PBIM GeCKOHEIHBIM 0a3ucOM (HO HOPSIKH POCTA HE MCIEPIBIBAIOTCH STUMI
pyHKIMIME — HAIpUMep, MopsaKoMm pocta ¢yakiun llennona MoxkeT OBITH
dbyuxims nlogs n, rae logs n — nBonvHbI cBepxIOTaApUdOM UUCIA N).

Kpowme toro, O. M. Kacum-3aje nccegoBast 3aadqy O CJI0XKHOCTU pea-
sqm3aruy OyneBbix yHKImit B 6eckonewHoM 0a3uce aHTHIENHBIX (DYHKINIT,
COCTOSIIEM MX XapakTepucTuiyeckux (pyHKIuil anTuieneii n koucraut () u 1;
Ha HEOOXOAMMOCTh U3y UEHUS TEOPETUKO-CJIOKHOCTHBIX CBORCTE 3TOr0 Da3uca
obpamas Buumanue O.B. Jlynanos. /lns ciaoxuocru suHeiHO# dyHKIUN B
sTOM Dasmce yCTAHOBJIEHA HUXKHSIS OIEHKa BuIa 2 (wn/ In n), 9KCIOHEHIN-
aJIbHasl 110 OTHOIIEHUIO K MOIIHOCTHON OIEHKE M, KAK CJEJCTBUE, [OJIYYeHbI
B HEKOTOPOM CMBbIC/Ie OJIM3KMe HUKHAS U BepxHsd ornenkn qpynxruu [1len-
vona. TodHoe 3HavYeHUEe CIOKHOCTHU JUMHENHON (PYHKIMU U TOPSIOK pPOCTa
dbyukiun lennona B 6asuce anTuienubix GYHKIUNE YCTAHOBU/IA YICHUIIA
Oxrasg Mypagosuua O. B. [Togosbckast. Ona ke mokaszaia, 9To B basuce, co-
CTOSAIIEM M3 BCEX AHTUIENMHBIX (DYHKINN U JUHEHHBIX DYHKINA 0T JH060T0
9UCJIa TePEMEHHBIX, Topanok pocta dpyukmuu [[lennona pasen y/nlogn, Tem
CaMBIM OTBETHUB Ha BOIIPOC, CYTIECTBYET Jin Oa3UC, JIJId KOTOPOTO MOPSI0K PO-
cra dynkiun [Tlenrona gexxuT cTPOro B MHTEPBAIE MEXK Ay (DYHKIMAMET logn
un.

B 3anagax peasmzaimu Oyiesbix hyHKIM B 0eCKOHEUHBIX Oa3ucax
O. M. Kacum-3aje uccienoBas He TOJBKO BOIMPOCH CJIOKHOCTH, HO U TIyOu-
HBL.

Oxkrait MypamoBud yCTaHOBUII, ITO I/ KAXKI0r0 Heckoneunoro 6asmca B
HyseBbix MyHKIMIT OO CYIIECTBYET €MHCTBEHHOE IIPOCTOE P, JIJI KOTOPOTO
CTEMEHU TTOJIMHOMOB C UJAEMIOTEHTHBIMU ePEMEHHBIMY HaJ [TOJIEM BBIUETOB
110 MOJIYJII0 p st pyHKIMI u3 B nMeoT MakcuMaJjbHOe 3HadeHue, 0003Ha-
vyaemoe deg, B, b0 Takoro npocroro p He cymecrsyer. s npoussoibHOM
OTJIMIHOM OT KOHCTAHT W TlepeMeHHbIX yHknmn f ee raybuna Dp(f) waz
Hazumcom B BO BTOpOM cjydae orpanuvena gyucaamu 1 u 6, a B IEPBOM YI0-
BieTBopger nepasenctsam [log, deg, f] < Dp(f) < [log, deg, f] + 5, rue
v = deg, B, a deg,, f — cTenenb NOIMHOMA C WAEMIOTEHTHBIMA TIE€PEMEH-
HBIMW HaJ| TIOJIEM BBIYETOB MO MOIYJII P, TPEIACTABIAONIEr0 (MPYHKIWIO f.
Kak crencreue st dyukiun 1llennona raybunsl Dp(n) Bo BTopoM caydae
Haiigerca koucranta B, 1 < [ < 6, Takasi, 4TO TMPU BCEX JOCTATOYHO DOJIb-
MIAX N BBIIOJHsIETCsT paBeHcTBO Dp(n) = (B, a B IEpBOM CJIydae TIPH BCEX 1
cripasesaBbl Hepasenctsa [log, n] < Dp(n) < [log, n] + 5.



Yuenuk Okrag Mypasgosuua A. B. Koueprun ucciieosas noBegenne OyH-
kimu 1llennona rryOUHBL J1J1s C/lydasi KOHEYHbBIX U OECKOHEUHBIX HA3UCOB, CO-
CTOANMX U3 (PYHKINN Kk-3HAYHON JIOTUKHY, Te k > 3, U eMy yAaJ0Ch [TOJTHO-
CTHIO ONKUCATH KAYECTBEHHYIO KAPTUHY ACUMIITOTUYECKOTO [T0Be/IeHus (DYHK-
mun [llennona riyOUHBL B 3TOM CIydae.

Crenyer oTMeTHUTH ellie HeCKOJBbKO mosyueHHabrx Okraem Mypamosuuem
pPE3YIBTATOB, OTHOCAIIUXCS K CJI0KHOCTU YIIPABJISIONIUX CUCTEM.

OCHOBbIBaHCb Ha maedx TIOJIyYEeHUAd YyKe yHOMHHaBLHeﬁCH ACUMIITOTHYEC-
cku TouHO# BepxHeil ornenku cioxuocTu KMOIl-cxem, O. M. Kacum-3ane
ycranosuis [22] acumnroruky dbyuknuu [[lennona cioxkuocTu peasusanuu
dyHukimit k-3HaUHOI JJOMUKHU B KJIACCE AJTOPUTMOB, SIBJISONIUXCS 0000111eH -
MU Ha K-3HAUHBIA CJIydail HEKOTOPHIX BUJIOB OMHAPHBIX ITPOIPAMM.

B pabore [5] Oxraem Mypagosudem it W3BECTHOM 331841 O MOHOTOH-
HOI CJIOXKHOCTH MHOTOWIEHOB (MUHMMAJIbHOM YHCJIe OMEPAInii yMHOKEHUST
Ha TOJIOXKUTE/ILHBIE YNCJId, CJIOKEHUA U YMHOXKECHUA, JOCTATOYHOM JIJIsI BbI-
YUCJEHUS 33JJAHHOTO0 MHOTOUJIEHA OT ITHX MEPEMEHHBIX ¢ HEOTPHUIIATEbHBI-
mu ko3bdunEenTaMm) B CIrydae peasu3anun MHOIOWIEHOB ¢ KoM dunuen-
tamu 3 MHOKecTBa {0, 1} ¥ MMEONIMHI 10 KayK 10 mepeMeHHoil crenens 1
YCTAHOBJIEH CJIeaytonuii pe3yabrar. CIoKHOCTE MHOTOWIEHA OT N TIepeMeH-
HBIX, COJlepKalllero 2"/2 _ 1 cjaraeMoe U 331aBaeMOoro [IPOBEPOYHON MaT-
putieii MCOPaBJ/ILIONIETO JABE OMUOKN ABOMYIHOTrO Kojma boysza—Yoyaxypu—
Xoksumrema, nmeiomeii pasmep n x (22 — 1), umeer mopsiok pocta 272,
IIPU 9TOM MUHUMAJIbHO BO3MOXKHOE YUC/I0 OLEPAIUil CIIOKEHUS, TOCTATOYHOE
JI7Is1 €70 BBIYHMCJIEHWS, B TOYHOCTH PABHO on/2 _ 9.

Psn uarepecusix pesynsraros O. M. Kacum-3aze monyann (eM., Hanpu-
mep, [17, 24, 34]) rakke B 3aja9e O MOCTPOEHUU WIEATUIUPOBAHHBIX JIEK-
TPUYECKUX CXEM W3 €JIMHUYHBIX CONPOTUBJICHUI HAUMEHBINEH CJIOMKHOCTH U
B 3aj71a49€e 0 pa3bueHnn TPAMOYTOJLHIKA HA KBAIPATHI.

Pan nybmkanuit Okrast MypajgoBuda Hejb3si OTHECTH K IIPObIeMaTHKe
TEOPHUH CJIOKHOCTH, OJHAKO 3a9aCTYI0, CaMa TOCTAHOBKA MCCIEYEMbIX B HUX
BOIIPOCOB BO3HUKAJIA [IPU PEIIEHUN PA3JIUYHbIX 33/1a4 CUHTE3a U CJOZKHOCTHU
VIIPABJISIIOIITX CUCTEM.

Tak, Hanpumep, paccMarpubaemas B [19] komGuHaTOPHAST 331898 OKPHI-
THS N-MEpPHOTO OyJeBa Kyba TaKUMU aHTHUIIENAME, UYTO B Habopax KarKmoi
aaTHUIENH (KPOME COCTOAIIEl TOMBKO U3 HyJeBOTO Habopa) ecTh obrmas eau-
HUYHAs KOMIIOHEHTA, BO3HUKJIA [IPU M3YyYEHUH DAHTa HESIBHBIX [PEJICTaBJIE-
Huit OysieBbix QyHKIMH HAJL 3AMKHYTHIMU KJIACCAMU MOHOTOHHBIX (DYHKIINA,
He MEHBIINX Kakoi-smnbo cpoeit nepemennoit. O. M. Kacum-3aje nares Tod-
HO€ 3HAaYEeHNE MUWHHUMAJIBHO BO3MOZKHOI'O YHMCJId TaKHUX aHTHHeHeﬁ, ITOKPBbI-



BAOIUX N-MEpHbBIH OyaeB Ky0, W /g BCEX N SIBHO MOCTPOMJI MUHUMAJIHHOE
MTOKPBITHE.

B paborax |13, 28| msyuasnuce nBa Buja 0OOOIIEHHBIX WHBAPMAHTHBIX
kiraccoB C.B. d6/10HCKOr0 — KJaCChl, MHBAPUAHTHBIE OTHOCUTEJIBHO IOJ-
CTaHOBOK TTPOMW3BOJIBHBIX OJHOMECTHBIX d)yHKL[[/If/.I, N KJIaCChl, THBaAPUAHTHBIC
OTHOCUTENHHO MOJACTAHOBOK MOHOTOHHBIX OJTHOMECTHBIX (pyHKIHI. B 06omx
caydasx Oxkraem MypagoBudeM yCTaHOBJIEHBI BEPXHIE OIEHKY IHUCIa PYHK-
I 0T (PUKCHPOBAHHOTO YNCIA MMEPEMEHHBIX B TAKUX KJIACCAX, TO3BOJTHBIINAE
JIOKa3aTh, 9TO B 060MX Caydaax 0ol HeHyIeBol Kaace (Kaace ¢ HEHyJ/IeBbIM
mapaMeTpoM) coBmazaer ¢ Po.

Otnesbro cTouT ckazarh npo HanucanuHoe O.M. Kacum-3ane yuebnoe
nocobme «Oana sKCTpeManbHas 3ajada KoMOMHATOPHOTO aHanusas [26], B
KOTOPOM PacCMaTPHBAETCA P BOMPOCOB, HAUUHAS ¢ MPOCTEHIHX (HAKTOB
7 3aKaHIMBAsT HEPEITeHHBIMU MTPOOIeMaMu, KACAIOMINXC I OJHON 13 BarKHeH-
X 9KCTPEMATBHBIX 33/Tad KOMOMHATOPHOTO aHAIN3A U TeOpUn rpadoB, n3-
BECTHOI Kak mpobjema 3apankesuda. B obiem ciaydae npobiiema 3apaHke-
BHUYA 3aK/I0YAETCI B HAXOXKICHUN HAUOOMBINET0 HATYPAJILHOTO wucaa N =
Ngp(m,n), Takoro, 9To cymecTsyeT OyaeBa MaTpuia pasmepa m X n ¢ N
eIMHUIIAMY, HE COAepPIKAIAT eINHNIHRIX TTOAMATPHUIL Pa3Mepa, a X b, a Takke
B MOCTPOCHUH TAKUX OYIEBLIX MATPHII.

B stom mocobum sipro mposiBrmtochk ymenne Oxras Mypagosuda mocre-
IICHHO, Ha9nHasd C IPOCTHIX W MOHATHBIX IIPUMEPOB, IMMOABOANTHL YHUTATEIA K
Bce Gosee m Gostee CePHE3HBIM YTBEPIKICHUSIM, BBIICTATH Y3JI0BBIE MOMEH-
ThI U TIOAPOOHO UX 0OBACHIATH, YCTAHABAMBATL ODITYIO CYITHOCTH KA3aJJI0Ch
6BI coBCeM pa3HBIX 0OBEKTOB, /I W MPOCTO JOCTYITHO, KPACHBO W TPH 3TOM
opeaejibHO TOYHO U3 bACHATHCA.

K coxasenuto, MHOrHE pe3yabraThl ¢Boux uccaemoBanuii Oxrait Mypa-
JIOBUY He yCIIes OmyOJIUKOBATD. ..

MTupora nayursx maTepecoB OxTas MypaoBuda Tak»Ke HAILTA CBOE OT-
pakeHue B pa3HooOpasnu reMaTuK padoT ero yuaenukos. Jaxe 1mo onybimKo-
BaHHBIM paboTam (a JIOBEJEHO 0 ANCCEPTAIMOHHBIX PaboT nim onybJIMKOBa-
HO OBLIO TOXKE, K COKAJIEHUIO, He BCE) BUJIHO, UTO PE3YIBTATH YICHUKOB OTHO-
CATCA K CaMbIM PA3HBIM PaA3aeJIaM ,Z[I/ICerTHOﬁ MaTEMATUKHN, HAYWHaA C BEPO-
SITHOCTHOTO HANTPABJIEHUST B TUCKPETHOM MaTeMaTHKe W TPUMEHEHUsT TeOPUN
dbopmanbabix a361k0B w rpammaruk (A. J1. Amyackuit u A. B. Koueprun) u
3aKaHIMBAsI U3YUIEHHEM CBONCTB BETBAIUXCS MenHbIX apobeit (H. P. 3akupos),
recroBbiMu 3amauanvu Ha rpadax (E.B. lebpes) u Bompocamu CIOKHOCTH
peanm3anuu pyHKINH 1efiCTBUTEIBLHOTO TEPEMEHHOTO CETIMU U3 HHTEPATO-
pos u cymmaropos (A. U. Tlpockypstkos). OTpajHo, 9T0 3HAYUTE/ILHAA YACTh



yuennkoB Oxras MypaioBuua MpoI0/KAeT BECTH aKTUBHYI) HAYUHYIO pa-
6ory.

Oxkrait MypaoBud 66111 BEICOKOIPYIUPOBAHHBIM YUEHBIM, ODITUTEIBHBIM,
,ZLO6pO}KeJ'[aTe.HbeIM 1 OT3BIBUUBBIM Y€ IOBEKOM. CBeT.HaH IIaMAThH 06 OKTae
Mypajgosuue Kacum-3ajie coxpaHUTCS B CEpJIaX POJHBIX, OJU3KUX, KOJLIEr

U Japy3eil.
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