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1. ObaacTh NpUMeHEHUs © HOPMATHBHBbIE CCHLIIKH

[IporpaMMa  BCTYHNHUTENBHOTO  HUCHbITaHUS  cOpMHUpPOBaHA HAa  OCHOBE  (peepalIbHBIX
rOCy/IapCTBEHHBIX 00Pa30BATEIBHBIX CTAHAAPTOB BBICIIETO OOpa30BaHUS IO MPOrpaMMaM CIHEIHAINTETa
WM MarucTpaTyphl.

2. CTPyKTYpa BCTYNUTEIbHOI0 HCIILITAHUS

®opma mpoBeeHHsI: BCTYUTEIbHBIC UCTIBITaHUA 110 npoduiisim 1.1.1. BenecTBeHHBIN, KOMIUIEKCHBIN 1
dbyHKIMOHATBHBIN aHamu3, 1.1.2 JluddepeHnuanpHbie ypaBHEHUs W MaTemaTudeckas ¢usuka, 1.1.3
l'eomerpuss u Ttomosorusa, 1.1.4 Teopus BeposiTHOcTe W MaremMaTuueckas cratuctuka, 1.1.5
Maremaruueckasi Joruka, anreOpa, Teopusi 4YHMCeNn M JUCKpeTHas MaremaTuka, 1.1.8 Mexanuka
nehOpMUPYEMOTO TBEPAOrO Tejia COCTOST M3 JBYX YacTeH: OLEHKH WHAMBUAYAIBHBIX JIOCTHKCHHIA
(koHKYpC TOPTGOIIMO) U coOeceOBaAHUS.

2.1. OneHka HHAMBUAYAJBHBIX H0cTHKeHUI. CTpyKTypa moprdoauo

Jnsi ygacTust B KOHKYpCe HWHIMBUAYAIBHBIX JOCTIDKEHHH (MOPTQOINO0) aOUTYpHEHT MOMKET
IIPENOCTAaBUTh CIECAYIOLINE JOKYMEHTHI HA PYCCKOM HJIU aHTJIMMCKOM SI3BIKE:

1. Pestome (CV), BKIIIOUarolee CNUCcOK MyOauKauui, CBeAeHUs 00 y4acTUU B KOH(epeHIHsIX, IKoIaxX,
HCCJICIOBATEIILCKUX MPOEKTAX, HAYYHBIX TPAHTAX, OIMBITE PaOOThI, 3HAHUU S3BIKOB U MPOTPAMMHOTO
obecrieyeHus 1 T.1.

2. Konusi nokymenta 00 00pa3oBaHUU C IEpPEUYHEM MPONICHHBIX TUCIHUIUIMH U OLEHOK MO ATHM
TUCIUIUTHHAM. ECITi aOUTYpPHUEHT elile He MOTYYHII TUTIIIOM MarucTpa, Heo0X0IMMO TPUIIOKUTE KOITHIO
MIOJIHOTO CIHCKA YK€ MPOMICHHBIX AUCHUIUIMH C OLICHKAMH.

3. Hayunsie my0OauKkanuu, NpenpuHThI, BHITYCKHBIE, KYPCOBBIE U IPYTUE MUCbMEHHbBIE paOOTHI. 4.
Wudopmanus 00 y9acTUH B POCCHICKUX M MEXKITyHAPOAHBIX KOHPEPEHIHAX (C TOKIA0M) C
yKa3aHHWEM Ha3BaHUS U MecTa MPOBECHUS KOH(PEPEHLIUU U TEMbI JOKIIaa.

5. Kak MuHMMYM JIBa peKOMEHIaTeIbHBIX MHChMA.

6. JIoOKyMEeHTBI, TOATBEPIKIAFOIINE IPYTHE JOCTHKCHHSI, HAIIPUMED, ITOOEIBI B CTYICHICCKUX OJTUMITHAIAX,
KOHKYpCax CTYICHYECKUX paboT, MOIydeHNEe HHINBUIyalbHBIX aKaJeMHUUECKUX CTUTICHINI U TPAaHTOB
Ha 00ydYeHHe, eCITM TAKOBBIE CYIIECTBYIOT.

2.2. Kpurtepuu oueHKu noprgdoauo

Onenka 3a noptdoano cocraBiser oT 0 g0 50 GamnoB. B uToropoit cymme 06amioB y4uTBIBAaeTCS
MaKCHMaJjbHasl OLIEHKa W3 TOJYYEHHBIX 3a OT/AEIbHbIE KATETOPUU HWHAWBHUIYAIBHBIX JOCTHUKEHHIM:
NUCbMEHHBIEe paboThl, CV, pekoMeHAaluu.

Kputepnii onenkn KonuyecrtBo 0annos
IIncbMenHbIe padoTHI Maxkcumym - 50 6a110B
TexcTsl pedepaTUBHOrO XapakTepa ot 0 1o 10 GannoB
PedepaTtuBHBIE TEKCTHI C OTAEIBHBIMU OPUTHHAIBHBIMU ot 11 g0 20 6amnoB
pa3yJpTaTaMu




[Ty6nukanuu B )xypHanax u3 cnrcka BAK niam npenpuHThl
Ha aHIJIMICKOM SI3bIKE B PENO3UTOPUU arxiv.org

ot 21 o 30 GasuioB

[Ty6nukanuu, nagexcupyemsie 6a3oit Math Reviews/MathSciNet

ot 31 1o 40 GamoB

[Ty6mukamuu Q1-Q2 mo WoS unu Scopus

or 41 no 50 6ayuioB

[To pemieHu0 NPUEMHON KOMHCCHUU 3a TMPENPUHTHI U JIpYyTrHe
TEKCThl MOJKET BBICTaBISATHCA OIICHKA, aHAJIOTMYHas OLIEHKaM

3a COIIOCTAaBHMBIC CTAaTbH.

CVv

Maxkcumym - 50 6a/u10B

HOKJ’I&I{H Ha CTYACHYCCKUX KOH(I)epeHI_II/IHX

Ot 0 1o 5 6amnoB

HOKJ’I&I{H Ha pCruOoHaJIbHbIX KOH(i)epeHI_II/IHX

Ot 0 1o 10 6aymtoB

JloKJaibl Ha MEXITYHAPOTHBIX KOH(PEPEHIIHIX

Ot 0 mo 20 damnoB

Vyactue B CTYACHYCCKUX HJIM IIKOJBHBIX OJIMMIIMAaAax

Ot 0 mo 10 damnoB

HO6€I[BI B CTYACHUYCCKHX WJIN HIKOJIBHBIX OJIMMITHAdax

Ot 0 1o 25 GamioB

YuyacTue B UCCIIE0BATEILCKUX IIPOCKTax

Ot 0 1o 10 6amioB

PaboTa yuyeOHBIM acCHCTEHTOM

Ot 0 1o 5 6amnoB

[TpoaBHHYTBIC MaTEMAaTHUYECKHE KYPCHI (YPOBHS MaruCTPaTypsbl
U BBIIIC)

Ot 0 1o 1o 5 6annos
3a Kypc (Hauuciasiembie
OasuIbl 3aBUCAT KaK
OT MOJYYEHHOMH 3a KypC
OIIEHKH, TaK U OT
MOJIOKEHUS YHUBEPCUTETA B
IIPEAMETHOM PEUTUHIE T10
MaTeMaTHKe)

Omnpit pabdotsl ¢ LaTeX

Ot 0 1o 5 dautoB

OmnbIT paboThI € cUCTEMaMH KOMITBIOTEPHON anreOpbl

Ot 0 no 10 damnoB

3HaHue A3bIKOB IporpammupoBanus (C++, Python, ...)

Ot 0 mo 7 6ayuioB

Onenka 3a CV paBHa MUHUMYMY CyMMBI OaJlJIOB 3a
OTZENbHbIE MYHKTHI U 50.

Pexomenpauum (Kak MUHUMYM 2)

MaxkcumymM — 50 0as10B




Pexomennanus coaepKuT ONMCAHUE HAYYHBIX Jlo 10 6amnoB
pe3yabTaTOB abWTypHEHTA

PexomMenatens nMeeT MOCTOSHHYIO TMTO3UIMIO B YHUBEPCUTETE Jo 5 6amnos mis Ton-200, no
C BBICOKUM IPEIMETHBIM PEUTHHIOM 10 MATEMATHKE 10 6amnos s Tom 100, 1o 20
OayutoB 1t Ton-50.

Pexomenparens cuutaeT aOUTypUEHTA JIYUIIIUM B o 10 6amnos
ONPENIEIICHHON TIpyIIIe

Pexomennareins BBICOKO OLICHUBAE€T MOTUBUPOBAHHOCTh Jo 5 6amioB
aduTypueHTa

PexomMennaTenb BBICOKO OLIEHUBAET o 5 6amnoB
KOMMYHUKa0€IbHOCTh, TPYIOCHOCOOHOCTb U IPYIHe KauecTBa

abutypueHra

Pexomennarens corjaceH OBITh Hay4HbIM Ho 35 6annos

PYKOBOJUTENEM a0UTYPUEHTA, U PEKOMEHAALMSI COJEPKUT ONTUCAHHE
YK€ UMEIOIIUXCsl HapaboTOK aOUTYpHEHTa 10 TEME IpeAonIaraeMou
JUCCePTALHU

Ornenka 3a peKOMEHJAIlH paBHA MUHUMYMY CYMMBI OaJijioB
3a OTACJIbHBIC MYHKTHI U 50.

MunumanbHbIil 021 (HeyJA0BJIEeTBOPUTEIbHAsI OLEHKa) 3a moprdoano — 10 13 GaioB
BKJIIOYMTEJIBbHO. [[JI1 y4yacTusi B KOHKYpce IO MTOraM OLEHKH HMHAWBUAYAJBHBIX JAOCTHKEHMH
He00XoaAuMOo HadpaTh CyMMapHO He MeHee 14 0a/10B.

2.3. CTpyKTypa M npoueaypa npoBeieHusi codece10BaHus

CobecenoBaHME COCTOUT U3 JIBYX YacCTEH.

B nepBoif yacTu aGUTypHEHT pacckasblBaeT O cebe, 0 MOTHMBAX, KOTOPbIMU OH PYKOBOJICTBYETCH,
BbIOMpasi MaTeMaTUKy Kak HalpaBlieHUE CBOEro oO0yuyeHus M JajbHeimed mnpodeccuoHaIbHOM
NESATEIBHOCTH, a TAKXKE O HAIIPaBJICHUN CBOUX HCCIIEOBAaHUI U NMPEANOIaracMol TeMe AUCcCepTaliu.
Ha niepByto yacTh cobecenoBanus OTBOAUTCS 15 MUHYT.

Bo BTOpo#l uyacTH OlLleHMBaeTCsi TeOpeTHuYecKas IMOATOTOBIEHHOCTh aOUTypueHTa. AOUTYpUEHT
MOJIy4aeT JBa BOIPOCA M3 TEOPETHYECKON YacTh mporpammbl cobecenoBanusi. EMy nmpenocrasnsiercs 40
MHUHYT Ha noAarotoBky u 10-15 munyt Ha otBer. [lo pemieHuio MpuEeMHON KOMHCCHM OJMH WIM 00a
TEOPETUYECKHX BOIIPOCA MOTYT ObITh 3aMEHEHBI 33JJa4aMH 10 MaTepHally TEOPETUYECKOM YacTH.

[IporpaMMbl TeopeTHYecKoW uacTH coOeceloBaHMS s BCeX MpoQuied coaepxkarcs B
paszaene 3 HaCTOSIMIEro JOKYMEHTA.

CobecenoBaHue MPOBOJUTCS HA PYCCKOM MJIM aHTJIMHCKOM sI3bIKe (TI0 *KeNlaHuio abutypuenta). 1o
IPEeBapUTEILHOMY COIVIACOBAHUIO C AOUTYPHUEHTOM COOECEJOBAHNE MOKET IPOBOANUTHCS JUCTAHIIMOHHO C
UCIIO0JIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHH.

2.4. Kputepum onieHKH cobece10BaHUS




[lepBas yacTh cobece0BaHUS KOMUCCHH ¢ a0UTYPHEHTOM OlLleHUBaeTcs ucxous u3 20 6ayios.
OnenuBaeTcst yMeHue aOUTypHEeHTa IPOBOAUTE CAMOCTOSITENIbHBIE HCCIIEI0OBaHN, 3HaHHE METO/I0B,
MMEIOIMICS OIIBIT UCCIIEI0BATEIbCKON AEATEIbHOCTH.

IIpumepHbIe BONPOCHI:

o Kakue ob6nactu matemaTuku Bac untepecyroT?

e Ectp 1 y Bac Hayunble pe3ynbrarsl? Eciu 1a, TO ONUIINTE HEKOTOPBIE U3 HUX.

o Hapn xakumu 3agauamu Bl mmanupyere paGotats B ciyyae nmpuema B acnupanTypy? Ectb n y Bac
YK€ KaK1e-TO MPOJIBUKEHUS B PELLIEHUH 3TUX 3a1a4? Eciu na, To kakue?

Bo BTOpoii yactu cobecej0BaHUS KOMUCCHS OLIEHUBAET YPOBEHb MaTEMAaTUYECKOH MOATOTOBKU
adbutypuenToB. Kaxplil Boripoc onieHuBaercs 1o 15-6annpHoi mkase.
Kpurepumn oueHnBanus

bannbl
OTBeT NOJHBIHN, JIOTHYHBIN, KOHKPETHBIH, 0€3 3aMe4aHuii, TPOJEMOHCTPUPOBAHbl 3HAHUS 12-15
MaTepuala porpaMMbl TEOPETUYECKOI yacTu.
OTBeT JIOrnYHbIN, KOHKPETHBIN, IPUCYTCTBYIOT HE3HAUUTEIbHbIE TPOOEIBI B 8-11
3HaHMS MaTepuasa porpamMmbl TEOPETUUECKOMN YacTH.
OTBeT HEeMOJHBIHM, OTCYTCTBYET JIOTUYHOCTh IOBECTBOBAHUS WIIM JAOMYIIEHbl CYLECTBEHHBIE 1-7
JIOTUYECKHE OMINOKH.
OTBeT HA MTOCTABJICHHBIN BOIIPOC HE JIaH. 0

/Jlna yuacmus 6 KOHKypce nocmynaiouwum Heooxooumo Habpams He menee 6 6annoe 3a nepeyio
yacmo codecedosanusn u He menee 10 6annoe 3a emopyr uacms codecedo6anus.

B cnyuae Habopa aOuUTypuUEHTaMH paBHOIO KOJMYECTBA OayIoB (MOJYNPOXOJHOrO Oaia),
IpeuMyIIecTBa MOJy4YaeTcss aOWTYypHEeHT, COOTBETCTBYIOUIMH IIEPEUUCICHHBIM HIDKE KPHTEPHSIMU.
Kpurepun npencrapieHsl B MOpsAAKE YObIBAaHUS 3HAYMMOCTH.

1. Bosnee BbIcOKas OIlEHKA 32 MTUCEMEHHBIE PAOOTHI.

2. bornee BbICOKasl OLIEHKA 32 PEKOMEHIAIUH.

3. Bonee BbICOKas OIIEHKA 32 BTOPYIO YacTh COOECETOBAHUA.

4. bonee BbIcoKas oneHka 3a CV.

3. CopepikaHue TeOpeTHYECKON YacTH codeceJ0OBaHUSA

3.1 ConepxaHue TeopeTHYeCKOil YacTH (MporpaMmsbl) cobeceoBanus no npopuiaro 1.1.1
«BeniecTBeHHbIN, KOMILIEKCHBIA U (yHKIMOHAJIbHBIM AHAJIU3»

1. Bonpocwl no sewyecmeennomy ananuszy

1. JeiictButenbubie uncia. Paccrosane B R um R". OTKpBITBIE M 3aMKHYTBIE MHOXKECTBA. 3aMBIKAHHE
MHOXkecTBa. [Ipenen mocnenoBarenbHOocTH. VHOUMYM M cynpeMyM MOJAMHOXXECTB YHCIOBOH MpPSIMOM.
CTpyKTypa OTKPBITBIX MHOXECTB Ha npsamMon. CymMma psiaa.

2. Tomojoruueckue  MPOCTPAHCTBa, ©0a3a  TOIMOJOTUHM, HENPEPhIBHOCTh  (YHKIMH, Tpeaen
MOCJIeI0BATENBHOCTH, cernapadenbHOCTh. MeTpuueckre MpoCTPaHCTBa, MOJHOTA, MONOJHEHHE. Tomonorus,
MIOPOXKIAECHHAS METPUKOM.



3.  KoMnakTHOCTb, OCHOBHBIE CBOMCTBA KOMIIAKTHBIX MPOCTPAHCTB. BronHe orpaHUYeHHbIE
MHoxecTBa. Kpurepuit Xaycnopda. Teopemsr Beitepmtpacca u CtoyHna - Beliepmrpacca o mpuOImkeHUN
HenpepbIBHBIX pyHkmid. Kpurepuit komnaktHoctH B C[a,b].

4. Mepa Jlebera Ha oOTpe3ke M Ha OOIIEeM HM3MEPUMOM IpocTpaHcTBe. MHokecTBo Tuma Kanrtopa
MOJIOKUTEITHLHOU Mephl JleOera.

5. Unterpan Jlebera u ero ocHoBHBIE cBolcTBa. CBs3b ¢ mHTerpasioM Pumana. HepaBencrtBa I'énbaepa,
MUHKOBCKOTO, Wencena.

6. Teopembl Eroposa, Jlysuna, benmo JleBu, ®ary. CXoauMoCTh MOYTH BCIOJY, IO MEpPE, B CPEIHEM,
MMOTOYEYHAs!, CBA3b MEXKAY HUMH.

7. Teopema ®younu. Teopema Pagona - Hukoauma.

8. HuddepennupyeMocTb MOHOTOHHOH (yHKIMHM TOYTH BClOAy. DYHKIMM OTpaHUYEHHOW BapHAIlHH.
AGcomtoTHO HerpepbiBHbIE GyHKIIMU. BoccTtanoBiienue GyHKIMM 110 ee npou3BoaHoil. ®opmyna HeroToHa -
JleiiOHuma.

9. IIpousBoanas orobpaxenuii B R". CBsA3b ¢ YaCTHBIMHU IPOU3BOIHBIMU. TeopeMbl 00 OOpAaTHON U HESIBHOM
GbyHKIHN.

10. 'amma u 6eta ¢pynkiuu Ditniepa. [IpeodpazoBanne Oypbe HHTETPUPYEMBIX GYHKIIUN W €r0 MPOCTEHIINE
CBOMCTBA.

Jlureparypa:

1. B. A.3opuu. Maremaruueckuii ananums, 1. 1, 2. JIro6oe nzpanue.

2. A.H. Konmoropog, C.B. ®omun, DneMeHTs TEOpUH QYHKIMHA U (GYHKIIMOHATBFHOTO aHau3a. Jlroboe
W3/1aHHE.

3. B.M. boraues, O.I'. CmonsHOB. JIeHCTBUTENbHBIN U (YHKIIMOHAIBHBIN aHAIN3: YHUBEPCUTETCKUMN
kypc. PX/1, 2020.

2. Bonpocul no komnnexcnomy ananuzy

1. IlocnemoBaTeNbHOCTM M PsAAbl KOMIUIEKCHBIX 4Hceld. DyHKIMHM KOMIUIEKCHOTO IIEPEMEHHOTO,
I depeHIUpyEMOCTb, T€OMETPUUECKHUI CMbICT Mpou3BoAHON. YcioBus Komm-Pumana. DnemenTapHble
(GYHKIMN KOMITJIEKCHOTO IEPEMEHHOTO.

2. WnrerpupoBanue (QyHKIUI KOMIUIEKCHOTO MEPEMEHHOro Mo KpuBbIM. DopMmyna i BBIYUCICHUS C
MOMOIIbI0 MapaMeTpusauuu. MHrerpansHas teopema Komm. Teopema o mepBooOpasHoil. MHTerpanbHas
dbopmyna Kommm. Teopema o cpeanem aiis rosomopduoit pynkiuu. [puanun makcumyma moayssi. Teopema
Mopepsl.

3. CremneHHble psibl KOMIUIEKCHOTO TepeMeHHoro. Pamuyc cXoauMOCTH. AHAJIUTHYHOCTH CYMMBI.
ITpencraBnenue rooMopHbIX GYHKINN CTEIEHHBIMU psiiaMu. EqMHCTBEHHOCTH pa3ioxkeHus. PasnoxeHus
AJIEMEHTApHbBIX (PYHKLINH.

4. Llensie ¢pynkuuu. Teopema JInyBuILs.

5. AHanuTHyecKoe Mpo0JKEHUE roIoMOpGHBIX QYHKIUN. AHATUTHYECKOE NMPOAOIKEHNE BJIOJIb KPUBOM.
MHoro3HauHble aHanuTHueckue Gpynkmuu Ln(z), z* Touku BeTBIEHHUS.

6. Psn Jlopana. HepaBenctBo Komm mist koadduimentor psga Jlopana. M3omupoBanHbie 0COOBIE TOUYKH.
TeopeMa o rmaBHOM yacTH psna JlIopaHa B OkpecTHOCTH ycTpaHuMon Touku. [lomtoc. Iopsnok nomtoca. Bun
psana Jlopana B okpectHocTH modtoca. CyimiecTBeHHO ocoOble Touku. Bup psima Jlopana B OKpecTHOCTH
cymiecTBeHHO oco0oii Touku. Teopema ITukapa. Kinaccudukarus ocoObIX TOUEK.

7. Beruetsl. OcHOBHas TeopeMa O BblYETax. BpIUMCIIEHWE MHTErpajgoB C IMOMOIIbIO TEOPEMBI O BBIYETAX.
Jlemma Xopnana. [Tpuniun aprymenta. Teopema Pymie. OcHOBHasi Teopema BbICIIEH aareOpsl.

8. KondopMmHbie oToOpakeHusl U UX OCHOBHbIE cBoWcTBa. Kputepuil tokaabHONU oHONMUCTHOCTH. [IpuHImnI
COOTBETCTBUA IpaHull. Teopema Pumana.

Jluteparypa:

1. IIa6Gar b. B. Beenenune B koMIuIeKcHBIN aHann3. JIro0oe n3gaHue.



2. CsemnukoB A. I'., TuxonoB A. H. Teopust pyHKIMI KOMIUIEKCHOM niepeMeHHOit. JIroboe n3nanue.
3. Mapkymesuu A.W. Kparkuii kypc Teopun aHanutudeckux QpyHkiuii. JIroboe nzmanue.
3. Bonpocwl no ¢pynkyuonanbHomy anaiusy

1. HopmupoBaHHbie, 0aHAXOBbI, €BKJIUA0BbI, THILOEPTOBBI MpocTpaHCTBA. OCHOBHBIE YacTO HCIOJIb3yEMbIe
poCTpaHCcTBa (PYHKIUN U MTOCIEI0BATEILHOCTEMH.

2. OproroHanbHble mpoekuud. OPpTOHOPMUPOBAHHBIE CUCTEMBbl U 0a3HCHl B TWIHLOEPTOBOM MPOCTPAHCTBE.
HepasenctBo beccens u pasenctBo IlapceBans. M3omopdusm OeckOHEUHOMEPHBIX —cenapadenbHbIX
rHIB6epTOBBIX pocTpancTs. [IpuMeps! 6a3ucos B L2[a,b] u L%(R). Cxomumocts psanoB Dypse.

3. JIuneiinble GyHKIMOHAJBI. BBIyKiible MHOXKECTBA M BBIMYKJIbIe pyHKIIMOHANBL. Teopema XaHa - banaxa.
OTaenuMoCTh BBITYKIIBIX MHOKECTB.

4. CompspxeHHOe mpocTpancTBo. Teopema Pucca 006 oOmieM BHie HENPepbHIBHOTO TUHEHHOTO (yHKIIMOHATIA
Ha TUIK0epTOBOM MpocTpaHcTBe. ConpsyKeHHbIE K OCHOBHBIM YaCTO HUCIOJIb3yEMbIM IIPOCTPAHCTBAM.

5. CnabGas u *-cnabast rononoruu. Teopema banaxa - Anaormy.

6. Jlunelinple omepaTophl MeEXAY HOPMHPOBaHHBIMU HpOCTpaHCTBaMu. Hopma, HENpepbIBHOCTh H
OrpaHUYEHHOCTH onepaTopa. ConpsKeHHBIN K OTpaHUYEHHOMY OIIEpaTopy U €ro HopMa.

7. CrekTp M pe3osbBEHTa OTpaHHYEHHOro omneparopa. KommakTHbie omepaTopsl U MX cBoiicTBa. CrekTp
KOMIaKTHOTO oneparopa. Teopema @penronbma.

8. CamoconpspKkeHHBIE OrpaHUYEHHBIE OMepaTopbl W HX chnekTpel. Teopema ['mnnbepra -IlMunara.
[IpencraBnenne caMoOCONPSKEHHOTO OIIEpaTopa B BUJE YMHOXKEHUS Ha (DYHKITHIO.

9. JlokansHo BbITyKIIbIe MpocTpaHcTBa. [IpocTpancTBa npoOHbIX GyHkui D u S. OGo0uIeHHbIe (PYHKIHH
kiaccoB D’ u S’. luddepenunpoBanue 06001meHHBIX (HYHKINH.

10. IIpeobpazoBanue dypbe B mpocTpaHcTBax S, S

Jluteparypa

1. B.W. boraues, O.I'. CmomnsanoB. JlecTBUTENbHBIM U ()YHKIIMOHAIBHBIN aHAJIN3: YHUBEPCUTETCKUI
kypc. PX/1, 2020. — 756 c.

2. A.H. Kommoropos, C.B. ®omuH, DiieMeHThI TEOpUU GYHKIHH U (PyHKIIMOHAIEHOTO aHanmu3a. JIroboe
U3JIaHKE.

3. Pung M., Caiimon b. Mertoabl coBpeMeHHOH MaremaTHueckoi ¢u3uku. Tom 1. OyHKIMOHATBHBIN

anaynms. M.: Mup, 1977. 358 c.

Pynun V. ®ynkunonaneHelil ananus. — M.: Mup, 1975. — 443 c.

Xenemckuit A. . Jlexuuu no GpyHkmonansHoMy ananusy. M.: MITHMO, 2014. — 560 c.
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3.2. Coaepxxanne TeopeTHUYECKOH YacTH (MporpaMmsbl) codeceoBanus no npopuiaio 1.1.2
«InddepeHuuaibHble yPABHEHUS M MATEMAaTHYECKasA (PU3HKA»

ITporpamma cocTouT U3 IBYX yacTeil. Kaxiplii abOUTypHeHT ciaeT Ha BBIOOp OAHY U3 yacTel B
COOTBETCTBHUH C HAIIPABJIEHHOCTHIO OyAyIIel HayuYHO-HCCIIeI0BaTENbCKON paboThI (InccepTalun).

3.2.1 Yacrs 1 “/IndppepenunaibHbie ypaBHeHUsST”

(1) DnemeHTHl KOMOMHATOPHKM (COUETaHUS, NMEPECTAHOBKM) W TEOPUU BEPOSITHOCTEH (HE3aBUCHMOCTb,
YCJIOBHBIE BEPOSITHOCTH).

(2) Teopust rpymm: Tpymnmbl, MOATPYIIBI, CMEXKHbBIE KJIAacChl, TOMOMOP(U3MBI, (AKTOPIPYyNIbl, CTPOCHUE
KOHEYHO MOPOXKJEHHBIX abeneBblXx TIpynm, Teopembl CuioBa. Heobxomaumo Takke 3HAKOMCTBO C
KOHKPETHBIMU NPUMEPAMHU TPYIII, BKIIOYAs CUMMETPUYECKHE, 3HAKOIIEPEMEHHBIE, TPYIIIBI CUMMETPHH,
MaTpUYHbIE TPYNIbI (MTOTHAS TUHEIHAas, clieuanbHas JMHEHAs ), TPYIIIbI BBIYETOB.



(3) Teopust kojew: KoJbla, HaeaNbl, PaKTOPKOJbIIA, MPSMOE MPOU3BEACHHUE KOJIEll, KUTalcKas TeopemMa o0
OCTaTKaX, €BKJIUIOBBI KOJbLA, (PaKTOPHAIBLHOCTb, OOpaTHUMBbIE, MPOCTHIE U HENPUBOJUMBIE 3JIEMEHTHI,
IPOCThIE MW MAaKCHUMaJbHbIE HJE€aJbl. 3HAKOMCTBO C KOHKPETHBIMHM KOJIbLIAMU JOJDKHO BKJIIOYATh
KOMILJIEKCHBIE YK CIIa, TayCCOBBI LIEJIbIE YNCIIA, KOJIbLIA BBIYETOB, KOJIbIIA MHOTOYIEHOB U CTEIIEHHBIX PSJIOB,
KOJIbIla MAaTpPHII.

(4) JluneitHas anreOpa: BEKTOPHBIC MPOCTPAHCTBA W JIMHEHHBIE OTOOpaKEHHUs, Oa3HChl, Pa3MEPHOCTH,
JIBOMCTBEHHOCTh, CUCTEMbI JINHEHHBIX YpaBHEHUI, )KOpJaHOBAa HOpMasbHas ¢popMa, XapaKTepUCTUUECKUI
Y MUHUMAJIbHBI MHOTOWIEHBI, KBa[paTUYHBIC (DOPMBI, MTOJIOKHUTEIbHAS OTPEACTICHHOCTb.

(5) Teopust moneit: mosist, XapakKTEPUCTUKA, CTPYKTYpa KOHEUHBIX T0JIeH, KOHEUHbIE U allre0pandyecKue
pacIIMpeHtsi, OCHOBHas Teopema Teopuu ['aya.

(6) Ilpemensl mocnemoBarenbHOCTEH U MpeAensl (QyHKUUN, CXOAUMOCTb psAAoB. HempepbiBHBbIE (YHKIIHH.
Teopema O MNPOMEXKYTOYHOM 3HAYEHWH HENPEpPHIBHOM (QyHKIUU. PaBHOMepHass HENpephIBHOCTb,
paBHOMEpHAasi CXOJIUMOCTb.

(7) OOmiast TOMOJOTHUS: OTKPHITBIE W 3aMKHYTble MOAMHOXKecTBa B R”n. KommakTHOCTB, CBSI3HOCTb,
BHYTPEHHOCTb U 3aMblKaHHE, BCIOJy IUIOTHbIE M HUI/IE HE IUJIOTHbIE MHOXecTBa. HemnpepbiBHbIE
otoOpakeHust. TomoIornuecKue npocTpancTBa. Xaycaop(oBsl 1 MeTpruecKue npoctpancTsa. [lomHoTta u
nononHenue. Teopema bapa. Komnaktaocts. CBs3HOCTE. HOpMabHOCTD.

(8) DreMeHThI TOMOTONUYECKOM TOMOJIOTUHU: TOMOTOIHBIE 0TOOpaKEHUSI, HAKPBITUS, (yHIaMEHTAIbHAS
rpynna, J0KaJlbHO TPUBUAJIbHbBIE PACCIOEHUS.

(9) AuddepennnanpHoe NCUMCIEHUE: TPOU3BOAHBIE U TU(PepeHIraisl oToopaxennid n3 R “ms R n, Teopema
0 TIPOU3BOJHOI CnoxHOH (yHKuMHU, psax Teitmopa, cnocoObl HaXOXKAEHHS SKCTPEMYMOB, MHOKUTEIH
Jlarpanxa.

(10) UnTerpasnibHoe ucuucieHue: Mepa u uHTerpan Jlebera, npenenbHblil mepexo Moj 3HAKOM HMHTerpajia
Jlebera, teopema @DyOuHuU. BpluncieHwe [JIMH KPUBBIX M IJIOLIAACH IMOBEPXHOCTEH MPH MOMOIIU
UHTETPAJIOB.

(11) I'eometpus: apduHHBIC U TPOCKTUBHBIE MPOCTPAHCTBA, aQPUHHBIC U TPOCKTUBHBIE OTOOPAKEHUSI, KPUBBIC
BTOPOTr0 TNoOpsAKa (KOHMKHM), TIOBEPXHOCTH BTOpPOro TMopsiika (KBaJpuKH), ApOOHO-JIIMHEHHbIE
OTOOpaKEeHHSI.

(12) KoMmnekcHbI aHamu3: KOMILIEKCHAs IPOU3BOIHAs, TooMopdHbie GhyHKINH, Teopembl Ko u Mopepa,
uHTerpanbHas popmyna Komm, Teopema o BelueTax, IPUHIUI COXPAHEHUS 00IacTH, MPUHIIUI MAKCUMyMa
Moy, temMMma [lIBapiia, Teopema Pumana o koHhopMHOM 0TOOpakeHUH, TPUHITUT COOTBETCTBUSI TPAHUII,
MMPUHIMUIT CUMMETPHUH.

(13) duddepenumanpaple ypaBHEHHs: TeOpeMa CYIIECTBOBAHMS U €IMHCTBEHHOCTH, PEIICHHE YpaBHEHUU
METOJIOM pa3fefieHus] MepeMEHHBIX, TUHEHHbIE YpaBHEHHs MEPBOTO U BTOPOTO IMOPSIKOB, OJHOPOHBIE
ypaBHeHus1, Teopema Opobennyca.

Jluteparypa

B.1. Apnonba, O6bIkHOBEHHbIE JU(depeHianbable ypaBHeHus. M.: Hayka, 1984 (u npyrue
W3/IaHUS).

B.U. ApHonba, Matematnuueckie METOJIbI KJIaccuyeckoi mexanuku. U3m. 3-e, nepepad. u gom.-M.: Hayka,
1989 (u npyrue uznanus).

B.A. Bacunnes, Benenue B Toronoruto, M: ®dazuc 1997

3.b. Bunbepr. Kypc anredpsr. M: ®akropuan 1999

O.41. Bupo u ap. Onemenrtapnas Tonoaorus. M.:.MIITHMO, 2010
N.M. T'enbdann, Jlekuuu mo nuHeitHoU anredbpe, M: Hayka 1971
AJL T'oponenues, Beiknnckas anredpa, MOayI b 1. 3alTUCKH KU
http://vyshka.math.ru/pspdf/f08/algebra-1/ml_total.pdf

B.A. 3opuu, Marematnueckuii ananuz. M: MIJHMO 2007



A.H. Konmoropos. C.B. ®omuH. DneMeHTsl Teopun GyHKIMH 1 GyHKIIMOHATbHOTO aHanu3a, M: Hayka
1976

B.B. IIpaconos. B.M. Tuxomupos, I'eomerpusi. M: MIITHMO 1997

Bb.B. lllabat, BBenenue B koMiuiekcHbIl aHanu3. Jlans 2004

3.2.2 YacTtb 2 «MaremaTnuyeckasi puznka

1. Cucrempl 0OBIKHOBEHHBIX TU(GEpEHITMATBHBIX YpaBHEHUHN. PellieHus TMHEHHBIX YpaBHEHUN B CUCTEM
IMPOU3BOJIBHOTO  MOpPSiIKA €  TMOCTOSHHBIMH  KO3(QQUIMEHTaMU.  ABTOHOMHBIE  CHCTEMBI
Qg depeHIranbHbIX ypaBHEHUH.

2. Psag u npeoOpazoBanue @ypre U ©X OCHOBHBIE CBOMCTBA. [IprMeHeHue 11t pereHus
Qg depeHIranbHbIX ypaBHEHUH.

3. JIunelinble onepaTopbl U X MaTPHUIbl B KOHEYHOMEPHOM BEIIECTBEHHOM U KOMILIEKCHOM
npocTtpaHncTBe. JInHelHbIe onepaTopsl B TIbOEPTOBOM NpocTpaHcTBe. CreKTpaibHOe
IpeJICTaBICHNUE JIMHEHHOr 0 oneparopa.

4. Naterpanbubie ypaBHeHus Opearonsma. MeTos mociie1oBaTeIbHBIX TPUOIMKEeHUN. TeopeMbl
®penaronpma.

5. IloHsiTHE O XapaKTEPUCTUKAX YPABHEHUN B YACTHBIX IIPOU3BOHBIX. PellieHne HeTMHEeNHbIX
mudQepeHIranbHbIX YpaBHEHUH 1-0ro mopsiika METOA0M XapaKTePHCTHK.

6. O0o0menHbIe GyHKINHU U UX cBOiicTBa. [IpeoOpazoBanre @ypbe 0000MEHHBIX PYHKIIUI MEIJICHHOTO
pocra. [loctpoenne pyHIaMEHTATBHOTO pEIIeHHs TUHEHHBIX 11 (HEepEeHITNATBEHBIX OIIEPAaTOPOB C
HOCTOSTHHBIMU KO3 puumentamu. Oynkuun ['puna.

7. YPaBHeHI/IH FI/IHCp6OHI/I‘IeCKOFO, Hapa6OJ'II/I‘leCKOFO U 3JIIMIITAYECKOro tuna. IloctanoBka
OCHOBHBIX KPAaCBbIX U HAYAJIBHBIX 3a4a4 U UX MCTO/bI PCIHICHU .

8. OcHOBHBIE CBOIICTBa TapMOHUYECKUX QyHKIHI (hopmyna ['puHa, Teopema o cpeHeM, IPUHIIHTT
MaKCHMyMa, TeOpeMa O BHYTPEHHEH yCTPaHUMOW OCOOCHHOCTH).

9. Paznoxenue romoMopdHbIx yHKIMH B psabl Teitnopa u Jlopana. Kiaccuduxanus ocoObIx TOUEK.
Teopema Komu o Beruerax. Lensie pynknun. Teopema Jlnysuis.

10. AHanmuTHYECKOE IPOIOJKEHNE. PUMaHOBBI TIOBEPXHOCTH.

11. Meroas! Jlannaca u ctarimoHapHO# (a3bl 715 BBIYUCIEHUS aCUMITOTUK HHTErpanoB. 12. I'pynnsl u
anreOps! JIu. OcHoBHBIE THIBI anredp JIu. JIuHelHble mpecTaBiaeHns TPy U UX XxapakTepsl. JleMma
[ypa.

13. luddepenumanbubie popmsel 1 BHelHee quddepenunponanue. Hterpuposanue nuddepeHnnanbHbIX
dopm. Teopema Crokca.

14. PumanoBbI MHOT0OOpa3ust 1 MeTpuku. I'eonezndeckre. CBA3HOCTH, UX TEH30Pbl KDUBU3HBI U KPyUEHHUSL.
[TapamiensHbII IEPEHOC.

15. CnydaiiHple BETUYUHBI U UX MaTeMaTudeckue oxuganus. Jlucnepcus. HopmanbHoe pacnpenenenue u
pacripenenenue [lyaccona. LlentpanbHast npenenbHas Teopema. 16. Koppensunonssie GyHKIMH.
MapkoBckue ciaydaitHeie mporecchl. ['ayccoBckue npoueccsl U npouecc [lyaccona. bpoyHoBckoe
JBUYKEHUE.

17. YpaBuenus nuxkenunsd. [Ipunnnn Hanmensero nercteus. @ynkmus Jlarpanxka. Teopema Herep n
3aKOHBI COXPAHEHUS.

18. OnHoMepHOe ABMKeHHe. J[BHKeHHe B IIeHTpajIbHOM 1osie. CBOOOIHBIE U BHIHYX/IEHHBIE KOJIEOaHusI.
KoneGanus npu Hanu4uu TpeHUsl.

19. JIBmxenue TBEpAOro Tena. YTI0Bas CKOPOCTb, MOMEHTHI MHEPIIUU U KOJIMYECTBA IBUKECHHUSI. Y PABHEHHUS
Olinepa.

20. Ypasuenus ['amunbrona. CkoOku Ilyaccona. Teopema JInysuisa. YpaBuenue ['amunbrona Skoou.
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21. Ipunuun otHocuTenbHOCTH. [IpeoOpasoBanus Jlopenna. PenstuBucrckas mexanuka. 22. YpaBHEHHUs
3JIEKTPOMArHUTHOTO MOJs. JleficTBUE AIEeKTPOMAarHUTHOTO ToJisl. TeH30p AHEPTUU UMITYIIbCa. 3aps B
AJIEKTPOMArHUTHOM I10JI€. DJIEKTPOMArHUTHBIE BOJIHBI.

23. 3anma3apIBaroniye MoTEHIMAaNbl U MOTeHIMabl JIbeHapa-Buxepra. M3aydeHune 31eKTpOMarHuTHBIX BOJIH.

24. YpaBHEHHUS ABUKECHUS UCATbHOM KUJIKOCTH. Y paBHEHUS JBM)KEHUA BA3KOM *KuJakocTh. Cucrema

ypaBHeHuii HaBbe-Crokca.

25. OCHOBHBIE MOJIOKEHUS KBAHTOBOW MeXaHUKH. OnepaTtopbl 3HEPTUU U UMITyJIbca. | 'aMHIbTOHHAH.
VYpasuenue ['eitzenoepra. CooTHoIeHne HeonpeaeneHHocTu. 26. Ypasuenue Llpeaunarepa.
[MorennmanbHas sima. [Ipoxoxnenue yepe3 6apbep. [J[BukeHne B IEHTPAITBHOM I0JIe. ATOM BOJIOPOJIA.
KBasukmaccuueckoe npuOiImxeHue.

27. YpaBuenue Jupaka. CriuH. T0oXAECTBEHHOCTh YaCTHUIL U MPUHIIMI HEPA3IMYUMOCTH. CBS3b CIIMHA CO

CTaTUCTHKOU. BO30HBI U PepMHOHBI.

28. YpaBuenue lIpenunrepa B 3J1€KTpUUYECKOM U MarHUTHOM noJisix. IlnoTHOCTE NOTOKA. 29.
KBanToBas Teopus paccessHus. Matpuia paccestHusl.

30. OcHOBHBIEC MPUHIIMIIBI CTATUCTUKH. CTATUCTUUECKOE PACIIPEACIICHUE U CTATUCTUYECKAsi HE3aBUCUMOCTb.

3aKoH BO3paCTaHHs SHTPOIINH.

31. TepmoauHamMuUecKre BETHYUHBL: TeMIIepaTypa, 1aBieHue. AaunadbaTudeckuii mpouecc. 32.
Pacnipenenenne ['n66ca. CBoOoanas sHeprus. Tepmoaunamudeckue cooTHOmEeHUs . DIyKTyanuu.

33. TepmoauHamuKa uaeaabHbIX ra3oB. Pacnpenenenue bonbumana. CBoOOHAs SHEPTUS U ypaBHEHUE
cocrosHus. Pacripenenenus boze u ®epmu. @a3oBbie nepexosl BTOPOro poJa.

Pexomennyemas nureparypa:

1. M. Pun, b. Caiimon, CoBpeMeHHBIE METOJIbI MaTeMaTHUeCKOH ¢usuku, M. Mup, 1982. 2. JI.C.
[Toutpsirun. O6pIkHOBEeHHBIE MU depeHInanbHbie ypaBHeHus. M., @uszmarrus, 1961. 3. L.T.
[etpoBckwuii, JIekuuu o Teopun 0OBIKHOBEHHBIX AU depennnanbubix ypaBuenuii, M. Uzn-Bo Mock. yH-
Ta, 1984.

4. N.I'. IlerpoBckuii. JIekuu 00 ypaBHEHUSAX C YaCTHBIMU IPOU3BOAHBIMU. M., @u3matrus, 1961. 5.
Apnonpa B.1., JIekiuu 1o ypaBHEHMSIM € YaCTHBIMU NPOU3BOAHBIMY, He3aBucumslii yH-T, M., 1995.

6. B.C. Bnagumupos, YpaBHeHus mareMaTuueckoi ¢puzuku, M. Hayka, 2003. 7. B.C. Bnagumupos, B.B.
XKapunos, YpaBuenus matemaruueckoil puzuku, ®PU3MATIINUT, 2003. 8. bynak b.M., Camapckuii A.A.,
Tuxonos A.H., CoopHuk 3a71au mo MaTemaTuueckoi ¢pusuke, Hayka, M., 1972.

9. Komeu A.U., [IpakTuueckoe perieHne ypaBHeHu Matematndeckoit pusuku, MI'Y, 1993. 10. benos
B.B., Bopo6res E.M., COopHuUK 3a71a4 110 JOTOJTHUTEIHHBIM IJIaBaM MaTeMaTu4deckon (pusuku, «Boiciias
mkosa», M., 1978.

11. M.A. JIaBpenTses, b.B. [1labat. Metoas! Teopuu pyHKIHMI KOMITJIEKCHOTO TEPEMEHHOT0. M.,
®dusmarrus, 1958.

12. P. Kypanr, JI. 'nns0ept. Metoas! marematnueckot ¢pusuku. M., ['octexuznar, 1951. 13. B.A.
Hy6posuH, C.I1. HoBukos, A.T. ®omenko. CoBpemennas reomerpusi. M., Hayka, 1979. 14. A.W.
Koctpukun, KO0.U. Manus. JIuneitnas anredpa u reomerpus. M., MI'Y, 1980. 15. JI.C. I[lonTpsrus.
HenpepsiBable rpynmel. M., Hayxka, 1973.

16. A.A. Kupuos. DiieMeHTsl Teopuu npeacTtaBieHnid. M., Hayka, 1972.

17. A.H. llupses. BepostHocTs. M., Hayka, 1980.
18. b.B. I'nenenko. Kypc teopun Bepoaraocreid. M., Hayka, 1969.

19. B.1. Apnonba. MaTteMatnueckne METObI Kitaccuueckoit mexanuku. M., Hayka. 1974. 20.
. Yurrekep. Ananutndeckas quHamuka. M., YPCC, 1999.

21. JI.J. Jlaunay, E.M. JIudummun. Kypc Teopernueckoit puszuxu. M., Hayka, 1973-1986. 22.
K. Xyanr. Cratuctuueckas mexanuka. M., Mup, 1966
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3.3. Copepxanue TeopeTHYECKOH YacTH (MporpaMmbl) codecenoBanus no npoguiaro 1.1.3
«[CeoMeTpHs U TOMOJIOTHSI»

(1) DnemeHThI KOMOMHATOPUKH (COYETAHUS, IEPECTAHOBKN ) U TEOPHU BEPOSTHOCTEN (HE3aBHCUMOCTD,
YCIIOBHBIE BEPOSTHOCTH).

(2) Teopus rpymit: TPYIIIBL, TOATPYIIIBI, CMEXHbIE KJIACCH, TOMOMOP(U3MBI, (PaKTOPTPYIIIIbI, CTPOCHHE
KOHEYHO IOPOXK/IEHHBIX a0eeBbIX rpymnil, TeopeMbl CunoBa. HeoOxoaumo Taxke 3HaKOMCTBO €
KOHKPETHBIMHU IIPUMEpaMHU I'PYIII, BKJIIOYas CHMMETPUUYECKHE, 3HAKOIIEPEMEHHBIE, IPYINIbl CAMMETPUH,
MaTpUYHbIE I'PYIIIbI (MOJIHAS JIMHEHHAS, CIelualIbHas JIMHEHas1 ), FPYTIIbl BEIYETOB.

(3) Teopus kozel: Koibla, Uaeansl, pakTOPKOIIbLIA, IPSIMOE MPOU3BEICHUE KOJIel], KUTaiickas Teopema 00
OCTaTKax, €BKJIMI0BbI KOJIbIIA, (PAKTOPHAILHOCTH, 00paTHUMbIE, IPOCTHIE U HEIIPUBOIUMBIE 3JIEMEHTHI,
MPOCThIE U MAaKCUMAJIbHBIE UJ€aJIbl. 3HAKOMCTBO C KOHKPETHBIMH KOJIBIIAMH JIOJKHO BKJIFOYATh
KOMIUIEKCHBIE YHCIIa, FayCCOBBI LIEIbIE YHCTIa, KOJIbIA BEIYETOB, KOJIbI[a MHOTOWIEHOB M CTEIIEHHBIX
PAIOB, KOJIbIIA MATPHII.

(4) JIuneitnas anrebpa: BEKTOPHBIC MPOCTPAHCTBA U JIMHEWHBIE OTOOpaXkeHUs1, 0a3HChI, pa3MEPHOCTb,
JIBOWCTBEHHOCTbD, CUCTEMBI JIMHEHHBIX YPaBHCHUH, )KOPJaHOBA HOpMaJIbHAs opma,
XapaKTePUCTHICCKHI 1 MUHUMAIIbHBI MHOTOYJICHBI, KBaIpaTHIHbIC (POPMBI, TIOJIOKUTEIIbHAS
OTIPEIEIICHHOCTb.

(5) Teopus mosei: mosst, XapaKTEPUCTUKA, CTPYKTYpa KOHEUHBIX OJIEeH, KOHEYHbIE U
anreOpandecKre pacuImpeHnsi, OCHOBHAs TeopeMa Teopuu [ anya.

(6) IIpenernsl mociieIOBaTEILHOCTEH U TIPEIENbl QYHKITHI, CXOTUMOCTD PsiioB. HempephiBHBIC () YHKITUH.
TeopemMa 0 MPOMEXKYTOYHOM 3HAYCHUHM HENpPEPbIBHON (yHKIMH. PaBHOMEpHas HENPEphIBHOCTD,
paBHOMEpHAsi CXOAMMOCTD.

(7) O6mu1ast TOMONOTHUs: OTKPHITHIE U 3aMKHYTBIE TTOAMHOKeCTBa B R”n. KOMIakTHOCTH, CBA3HOCTD,
BHYTPEHHOCTb U 3aMbIKaHUE, BCIOY IJIOTHBIC M HUT/IE HE TUIOTHbIE MHOXKECTBa. HenpepriBHbIE
otoOpakeHust. TOMOIOrHUECKUE MPOCTPAHCTBA. XaycA0p(OBI M MeTprUecKue npocTpancTsa. [loaHoTa
u nononHeHue. Teopema bapa. KomnaktHocts. CBsA3HOCTh. HOpManbHOCTB.

(8) DNIeMEeHThI TOMOTOIMYECKOM TOMOJIOTHH: TOMOTOITHBIC OTO6pa)KeHI/I$I, HaKpbITHUA,
q)YH,[[aMeHTaHBHaSI rpyiiiia, JIOKaJIbHO TPUBHUAJIbHBIC PACCIIOCHU.

(9) AuddepennmanbHoe HCUUCTICHHUE: TPOU3BOIHBIE U U depeHImansl oroopaxkenui u3 R ms R”n,
TeopeMa O IPOU3BOIHON clokHOU PyHKINH, psan Teinopa, ciocoObl HAXOXKIEHUS SKCTPEMYMOB,
MHOXHTeH Jlarpanxa.

(10) MuTerpanbHoe ucuncienue: Mepa u uaterpain Jlebera, npeesbHbli nepexo Mo 3HaKkoOM HHTerpajia
Jlebera, Teopema @yOouHM. Boyricienue 1IMH KPUBBIX U IJIOLIA1eH MOBEPXHOCTEN IPU NOMOIIH
WUHTETPAJIOB.

(11) Teomerpusi: appuHHBIE M NPOEKTUBHBIE IPOCTPAHCTBA, Aa(PPUHHBIE U NPOEKTHUBHBIE
oTOOpa’keHHs, KpHUBBIE BTOPOro MOpsJIKa (KOHUKH), IOBEPXHOCTH BTOPOrO TOpSIKA
(KBaapuKH), APOOHO-TMHEIHBIE 0TOOPAKEHHUS.

(12) KommuiekcHbIi aHAJIN3: KOMILJIEKCHAs: IPOU3BOAHAsL, roJoMopdHble GyHKIMHU, TeopeMbl Ko u1 Mopepa,
uHTerpanbHas ¢popmyna Komu, Teopema o BelYeTax, NpUHIUIT COXpaHEHHUs 001acTH, TPUHLIUI
MakcuMyma MoayJs, semma llIBapia, Teopema Pumana o koHpOpMHOM OTOOpaKE€HUH, TPUHIIMIT
COOTBETCTBUS TPaHUL], IPUHIUI CHMMETPHH.

(13) Auddepennmanbable ypaBHEHHS: TEOpPEMa CYILIECTBOBAHUS U €JUHCTBEHHOCTH, PELIICHNE YpaBHEHUM
METOJIOM pa3/eJCHHUs] NEPEMEHHBIX, JMHEWHBIE YpPAaBHEHUS IE€PBOrO M BTOPOTO MOPSIKOB,
OJTHOpPOJHBIE YpaBHEHUs, TeopeMa DpobeHuyca.

JIureparypa.

B.1. Apuonba, O6sikHOBeHHBIE nuddepeninanbabie ypaBHenus. M.: Hayka, 1984 (u npyrue
W3/IaHUs).
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B.U. ApHonba, Matematndyeckue MeTo/Ibl KilacCHueckoi Mexanuku. M3n. 3-e, nepepad. u gon.-M.: Hayka,
1989 (u npyrue u3nanus).

B.A. Bacunres, Beenenune B Tonosioruto, M: ®aszuc 1997

3.b. Bunbepr. Kypc anredpsr. M: ®@akropuan 1999

0.41. Bupo u ap. Dnemenrapnas tonosorusa. M.:MIIHMO, 2010
N.M. TI'enbdann, Jleknuu o nuHeitHOU anredpe, M: Hayka 1971
A.JL Toponenues, Beimkunckas anredpa, MOAyI b 1. 3alTUCKH JIEKITUi
http://vyshka.math.ru/pspdf/fO8/algebra-1/ml_total.pdf

B.A. 3opuu, Marematnueckuii ananuz. M: MIJHMO 2007

A.H. Konmoropos. C.B. ®omuH. DnemMeHThI TeopuH GYyHKIIMN U QyHKIIMOHAILHOTO aHanu3a, M: Hayka
1976

B.B. Ilpacomno. B.M. Tuxomupos, ['eomerpus. M: MITHMO 1997

B.B. lllabat, BBenenue B koMiuiekcHbli ananu3. Jlans 2004

3.4. ConepxxaHue TeopeTH4YeCKOi YacTu (mporpammsbl) cobecenoBanus no npoduiaio 1.1.4 «Teopus
BEPOSITHOCTEH H MaTeMaTH4YecKasi CTATHCTHKA»

1. IIpocTpaHcTBO 2N1eMEHTapHBIX COOBITHIM. Anredpa u g-anredpa coobiTuii. Akcnomaruka Kommoroposa.
JluckpeTHbie BEpOATHOCTHBIE MPOCTPAHCTBA.

2. He3zaBucumble cOObITUSA. Y CIIOBHBIE BEPOATHOCTH B TUCKPETHOM citydae. Popmysia MOTHONW BEPOATHOCTH.
®opwmyiia baieca.

3. CHy‘IaﬁHHe BCINYHNHBI U UX (by'HKI_[I/II/I PpacCIpeaciICHus. He3aBucumocts CHy‘I&ﬁHLIX BCIHWYHH.

4. luckpeTHble U a0COIOTHO HENPEPhIBHbIE CTy4YaliHble BEIMYMHBI U COOTBETCTBYIOIUE BEPOATHOCTHBIE
pacnpezenenus. OCHOBHbIE PUMEPHI AUCKPETHBIX U a0COJIFOTHO HETIPEPHIBHBIX BEPOATHOCTHBIX
pacnpenenenuii: bepnysn, I'aycca, ITyaccona, Komm.

5. OnpeneneHre MaTEMaTHYECKOIO OKUJAHUS CITydallHOW Ben4uHbI. OCHOBHBIE CBOMCTBA
MareMarnudeckoro oxunanusa. Hepasenctso Komm — byHsakoBckoro. HepaBeHCcTBO MUHKOBCKOTO.
Hepaencto YeoObIména.

6. lucniepcus cirydyaiiHOM BEIMYMHBI. MaTeMaTHUeCKOe OKUAAHUE ITPOU3BEIECHUS HE3aBUCHMBIX
CIIy4alHBIX BeJIMYUH. JlMcriepcrs CyMMBbI HE3aBUCUMBIX CIIyYalHbIX BEJINYUH.

7. Xapakrepuctuueckue QyHkiuu (mpeodpazoBanue Oypbe) cirydyallHbIX BEIMYUH U UX OCHOBHBIE
cBoiicTBa. CBs3b XapaKkTepUCTUUECKUX PYHKIMI ¢ MOMeHTaMu. Dopmyrna oOpalieHus u Teopema
€MHCTBEHHOCTH.

8. COBMECTHOE paclpeieiCHUE CIyYalHbIX BEIMYMH. XapaKTepPU3aIKs HE3aBUCUMOCTH YEPE3 COBMECTHOE
pacnpenenenre. MHOroMepHOe HOpMaibHOE pactipeesienne. CylecTBOBaHHE MOCIEA0BATEIbHOCTH
HE3aBUCHUMBIX C.]'Iy‘IElfIHI:IX BCJINYHH C 3aJaHHBIMHA paCHpe)IeJ'ICHI/ISIMI/I.

9. 3aKoH GONBIIMX YHCEN TS TTOCIEeI0BAaTEIbHOCTH HE3aBUCUMBIX OJJMHAKOBO PACIIPEAEICHHBIX CIyUYalHbIX
BeMYMH: (popMynupoBka TeopeMbl KoMoroposa u 10Ka3aTesibCTBO CXOAUMOCTH
B CpeJIHEM KBaJIpaTUYECKOM MPU HAIUYUH TUCTIEPCUU.

10. Cnabast cXO0OMMOCTh BEPOATHOCTHBIX Mep. Onurcanue ciaboit CX0JUMOCTH Ha MPSMOIl B TepMUHAX
¢GbyHKIMH pacnpesiesieHus U B TEPMHUHAX XapaKTePUCTUUYECKUX (YHKIIUH.
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11. Css3u Mexay pa3TUYHBIMU BUAAMH CXOJUMOCTH CIIy4alHbIX BEJTMYHH: TOYTH BCIOY, IO BEPOATHOCTH,
B CPEJIHEM, B CPEAHEM KBAJAPAaTUUECKOM, TI0 PACIIPEAEIICHUIO.

12. llenTpanbHas mpeneibHas TeopeMa Jjisi He3aBUCUMBIX OJJMHAKOBO PACIpeIeICHHBIX CITy4alHbIX
BEJIMYMH C KOHEYHOMU JTUCTICPCUEH.

13. YcnoBHOE MaTeMaTHYECKOE OXKHUIaHUE OTHOCUTENIbHO CUTMa-alreOpbl M €ro OCHOBHBIE CBOMCTBA.
Onpenenenne maptunrana. [Ipumepsr. @opmynupoBka TeopeMsl [[yda 0 cXOIMMOCTH MaPTHHTAIOB,
OTPaHUYEHHBIX B CPEJHEM KBAJIPATUYECKOM.

14. TIlonsitue cny4daitHoro nponecca. KoneunomepHeie pacnpeaesieHus ciyqdaiiHoro mnpoiecca.
®opMynpoBKa TeopeMbl KosMoroposa o CynieCTBOBaHUM CIIy4aliHOIO Ipolecca ¢ 3aJaHHOW CUCTEMOM
KOHEYHOMEPHBIX pacripeziesieHuH.

15. MapkoBcKas 1ienb ¢ KOHEUHBIM YHUCJIOM COCTOAHUM. CTallmoOHapHBIE paclpeiesIeHUs] MApPKOBCKOM 1ENU
Y CXOJIMMOCTh K HUM TEPEXO0JIHBIX BEPOSATHOCTEH.

16. Onpeenennsi BUHEPOBCKOTO MPOIIECCa U IMyaCCOHOBCKOTO Tpoiiecca. OCHOBHbBIE CBOMCTBA
BHUHEPOBCKOTO TpoIiecca.

17. TunmyHbIe 3aJauyi MaTeMaTUYeCKOM CTAaTUCTUKU. TOUYEUHbIC OIICHKU U UX CBOICTBA: HECMCIICHHOCTBD,
COCTOATCIBHOCTDL, OIITUMAJIBHOCTDb, ACUMIITOTHYCCKAasA HOPMAJIbHOCTD.
HOCTpOCHI/IC TOYCYHBIX OLCHOK MCTOJOM MaKCHUMAaJIbHOI'O HpaBI[OHOI[O6I/I$I 1 MOMCHTOB.

18. Ouenka nmapamMeTpoB ¢ MOMOIUIBIO JOBEPUTENBHBIX HHTEpBaJIOB. [locTpoeHne JOBEpUTENbHBIX
WHTEPBAJIOB JIJI1 HEU3BECTHBIX CPEIHETO U AUCIIEPCUH B ClIy4ae BHIOOPKHU U3 HOPMAIBHOTO PACIIPECIICHHUS.
Pacnipenenenne CtbrofeHra.

19. IIpoBepka cratucTudeckux runore3. Ommoku nepBoro u BToporo poaa. Teopema Heiimana — [Tupcona.

20. TTpoBepka rUMoOTE3bI O BUJE paCIpeIeICHHs . DMITUpUIecKast (BBIOOpoUYHas) QYHKIUS pacrpeaeiicHusI.
I'ucrorpamma. ®opmynuposka teopemsl [ nmuBenko — Kanrennu. Kpurepuii cornacus Konmmoroposa.
Kpurepnii cornacus xu-kBaapat Ilupcona.

Jlutreparypa

1. bopoBkoB A.A. Teopus BepostHocTer. M., Enutopuan YPCC, 2003.

2. bopoBkoB A.A. Maremarnueckas craructuka. M., ®uzmariur, 2007.

3. I'nenenko b.B. Kypc teopun BepostHocrei. M., JIKH, 2007.

4. 3y6xoB A.M., CeBactbaHoB b.A., Unctskos B.I1. CoopHuKk 3a7a4 10 TeOpun BEpOATHOCTEN. 2-€ u3. M.,
Hayxka, 1989.

6. Kopamios JI.b., Cunait S.I". Teopus BeposiTHOCTEM 1 citydalinble ipoueccel. M., MITHMO, 2013.

7. Jlamneptu [x. BepostHocTs. M., Hayka, 1973.

8. Memankun JI.J[. COopHEK 3ama4 o Teopun BepositHocTet. M., U3a-Bo MI'Y, 1963.

9. Ilpoxopos A.B., Ymakos B.I'., Ymakos H.I'. 3agaun no Teopun BepositHocTeit. M., Hayka, 1986.

10. ITpoxopo lO.B., Ilonomapenko JI.C. Jlekuuu 1O TEOpUHM BEPOSTHOCTEHW M MATEMaTUYECKOM
cratuctuke. M., FOpaiit, 2019.

11. IIpoxopos IO.B., [IpoxopoB A.B. Kypc nekmnuii mo Teopuu BepOSTHOCTEH M MaTeMaTHYeCKOU
craructuke. M., MITHMO, 2019.

12. ®ennep B. Benenue B Teoputo BeposiTHOCTEN U ee npuiioxkenus. T. 1, 2. M., KHmxHbI 10M
«JInbpoxom», 2010.
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13. Yuctskos B.I1. Kypc reopun BepositHocTeit. M., [Ipoda, 2007.

14. upsie A.H. BepositHocts. T. 1, 2. M., MITHMO, 2007.

15. lllupsieB A.H., Opiaux N.I'., SAcpkoB I1.A. BeposTHOCTE B TeOpeMax U 3a7adax (C J0Ka3aTeIbCTBAMU U
pemenusimMu). M., MITHMO, 2013.

3.5. Conepxxanune TeopeTHYecKoil YacTu (MporpamMmsbl) codeceqoBanus no npopuiaro 1.1.5
«MaTemaTn4yeckas JOruKa, ajaredpa u Teopust Yuce»

(1) DnemeHTh KOMOMHATOPUKH (COYCTAHMS, TIEPECTAHOBKH ) M TEOPUH BEPOATHOCTEH (HE3aBUCUMOCTb,
YCJIOBHBIE€ BEPOSITHOCTH).

(2) Teopus rpynm: rpymnmbl, MOATPYIIIbI, CMEKHBIE KIacChl, FOMOMOP(GU3MBI, (aKTOPTPYIMIIbl, CTPOCHHE
KOHEYHO NOPOXKIEHHBIX a0eseBbIX rpymil, TeopeMbl CuioBa. Heo0Xoaumo Takke 3HAaKOMCTBO €
KOHKPETHBIMU IIPUMEpaMHU IPYIII, BKJIIOYas CHMMETPpUYECKUE, 3HAKOIIEPEMEHHBIE, TPYIIIbl CAMMETPUH,
MaTpUYHbIE IPYMNIIbI (IOJIHAS JUHENHAS, ClIeUalbHas JMHENHAs ), TPYIIIIbI BHIYETOB.

(3) Teopwust KoJiel: KOJbIIA, Uaeaibl, PakTopKOJIbIIa, MPSIMOE POU3BEICHUE KOJICI, KUTalCKas TeopeMa 00
OCTaTKax, €BKJINJO0BbI KOJIbIIA, q)aKTOpI/Ia.HBHOCTI), O6paTI/IMI)I€, IMPOCTBHIC U HETTPHUBOJUMBIC 3JICMCHTHI,
NPOCThIC U MAaKCHUMaJIbHBIC UJIealIbl. 3HAKOMCTBO ¢ KOHKPETHBIMHU KOJIBI[AMHU JOJDKHO BKITIOYATh
KOMIIJICKCHBIC YHUCJIa, I'ayCCOBBI LCJIbIC YHCJIa, KOJIbIAa BBIYETOB, KOJIbIda MHOTOYJICHOB U CTCIICHHBIX
PSIIOB, KOJIBIIA MATPHIL.

(4) JIuneitnas anreOpa: BEeKTOpHBIE MPOCTPAHCTBA U JIMHEWHbBIE 0TOOpaXkeHus1, 6a3UChl, pa3MEPHOCTb,
JIBOMCTBEHHOCTh, CHCTEMbI IMHEHHBIX YPaBHCHHUI, )KOPIaHOBA HOPMaJIbHAs (hopma,
XapaKTePUCTHUUECKUI 1 MUHUMAIIbHBIM MHOTOUJICHBI, KBaJIpaTUYHBIE (DOPMBI, TOJIOKHUTEIbHAS
OIPEIIEICHHOCTD.

(5) Teopus noseit: mosisi, XapaKTEPUCTUKA, CTPYKTypa KOHEUHBIX I10JIEH, KOHEUHBIE U
asnreOpanyecKkue pacuIMpeHusi, OCHOBHas TeopeMa Teopuu ['anya.

(6) IIpenensl mocieqoBaTENLHOCTEN U TIPEAENbl (PYHKIIHM, CXOTUMOCTD psiioB. HempepbiBHbIE PYHKITHH.
Teopema 0 MPOMEKYTOYHOM 3HAUYEHUHM HEMpEpbIBHON (yHKIMH. PaBHOMEpHas HENPEpHIBHOCTD,
paBHOMEpHAasi CXOJIUMOCTb.

(7) O61as TOnoOJAOTHsL: OTKPBITHIE U 3aMKHYThIE MOAMHOXecTBa B R n. KoMmakTHOCTb, CBSI3HOCTD,
BHYTPCHHOCTD M 3aMbIKAaHHEC, BCIOAY IIJIOTHBIC U HUT'JIC HE IIJIOTHBIC MHOKCCTBA. HerCpBIBHI)IG
oTtoOpakeHus. Tomosoruueckue NpocTpaHcTBa. Xaycaop(oBbl U MeTpHUecKue npoctpancTsa. [lonHora
u nonosinenue. Teopema bapa. KomnaktHocTs. CBsizHOCTH. HOpManbHOCTS.

(8) DeMeHThl TOMOTONMYECKOM TOMOJIOTHU: TOMOTOIHBIE OTOOPAKEHUSI, HAKPBITHUS,
byHaaMeHTaNBHas TPYIIA, JIOKAIBHO TPUBHAIBHBIE PACCIOCHHS.

(9) IuddepentnnansHoe ucUucieHre: MPON3BOaHbIE U TudPepeHranb oToopakenuit u3 R ms R”n,
TeopeMa O IPOU3BOIHOM cnoxHOU QyHKIUH, psan Telnopa, ciocoObl HAXOXKACHUS SKCTPEMYMOB,
MHOKHTENH Jlarpanxka.

(10) MnTerpanbHoe vicuncienue: Mepa u uaterpain Jledera, npenenbHbIN EPEX01 MO 3HAKOM MHTerpasia
JleGera, Teopema @yOuHM. Beruucnenue JUIMH KpUBBIX U IJIOLIA el TOBEPXHOCTEN MPU MOMOLIH
HUHTETPAJIOB.

(11) T'eomerpust: adpduHHBIE U NPOEKTHUBHBIE NPOCTPAHCTBA, apUHHBIE U MPOSKTHUBHBIC
OTOOpaXeHUsl, KpHUBBIE BTOPOrO TMOpsiAKa (KOHMKH), MOBEPXHOCTH BTOPOTrO MOpsIKa
(kBaapuKH), APOOHO-TUHEITHBIE OTOOpAKEHHUS.

(12) KoMruiekcHbIi aHaIn3: KOMIUIEKCHAs POU3BOAHAs, rotoMopdHblie pyHKIMH, Teopembl Komu 1 Mopepa,
uHTerpanbHas hopmyna Koy, Teopema o BblueTax, MIPUHIIMIT COXPaHEHUs 00JIaCTH, IPUHIIMIT
MakcuMyMa Moayiis, iemma llIBapia, Teopema Pumana o KoHpOPMHOM OTOOpaKEHUH, IPHUHLIUAT
COOTBETCTBUS TPaHUL], IPUHIUI CUMMETPHH.

(13) Auddepenunanbabie ypaBHEHUS: TEOpEMa CYILIECTBOBAHUS U €IMHCTBEHHOCTH, PELICHHE
YPaBHEHUI METOJIOM pa3/eJICHUs] IEPEMEHHBIX, JIMHEWHbIE YPAaBHEHNUS [IEPBOTO U BTOPOTO
MOPSIKOB, OJJTHOPOJIHBIE ypaBHEHUs, Teopema dpobeHunyca.
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