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TIPABUTENTBCTBO POCCUVICKOV GEEPALINM

DPEAEPATIBHOE TOCYJAPCTBEHHOE BYOIDKETHOE OBPA3OBATEIBHOE YUPEXIEHVE
BbICILIETO OBPA3OBAHUA

«CAHKT-IIETEPBYPTCKUV TOCYTAPCTBEHHbBIV1 YHUBEPCUTET»
(CII6IY)

IIPUKAS3
74 /A LOCNS N LHTY {//

D Metonmueckom obecnevennu

roCyJapCTBEHHOH HTOTOBO
arrectaumd B 2024 rony

__(MK.3001.%)

B coorBerctBuM ¢ mpuka3zoM ot 30.08.2018 Ne 8577/1 «OO6 yrtBepxieHun IIpaBuit
oOydeHHs IO INporpaMMaMm BEICIIEro oOpa3oBaHHS - MPOTrpaMMaM IIOATOTOBKH HAYYHO-
IeJarOTHYECKNX KaApoB B aclUpaHType, IporpaMMaM OpAMHATYpHI, peann3yeMbM B CaHKT-
IeTepOyprckoM rocynapcTBeHHOM YHHBepcHTeTe», Hmpuka3oM oT 03.07.2018 Ne 6616/1 «06
YTBEpXICHUH (OpM MporpaMM TOCYJapCTBEHHOHW HWTOrOBOM arrecTalldu» H B  IEJIAX
METOJMYECKOTO OOECIEYeHUsT TOCYapCcTBEHHOM MTOTOBOH aTTeCTallidH II0 OCHOBHBIM
o6pa3oBaTeNnbHBIM porpamMam B 2024 ropy

ITPUKA3BIBAIO:

1. VYTBepauTh NpOrpaMMy TIOCYNapCTBEHHOM WTOTOBOM arrectanuu B (opMe
roCyJapCTBEHHOIO 3K3aM€Ha 110 OCHOBHOM 06pa3zoBaTenbHON IporpaMMe IOATOTOBKH Hay4dHO-
neparorudeckux kaapos B acnupaHtype MK.3001.* «Maremaruka» Hanpasienus 01.06.01
«Maremaruka u Mexanuka» (Ilpumoxxenne Ne 1).

2. YTBepauTh MNporpaMMmy TOCYJapCTBEHHON HMTOTOBOM arrecrauud B (dopMme
BBITYCKHOH KBaIM(HUKAIMOHHOM paboTel 1O OCHOBHOH 00pa3oBaTeNBHOH Iporpamme
TIOATOTOBKM HAy4YHO-IEJarorudeckux kaapoR B acmupantype MK.3001.* «Marematrka»
HampasieHus 01.06.01 «Maremarnka u mexanuka» (IIpunoxenue Ne 2).

3. HavanbHUKY YnpasneHus MAapKETUHTa U MeInaKOMMYHHKaIUANA
IIummakoBy JI.3. obecrieunTs pa3MelleHre HacTosiero npukasa Ha caiite CII6I'Y B paszgene
«Metogudeckoe obecniedeHHe ToOCyAapcTBEHHOM HTorooit arrectauumu B 2024 romy»
(https://edu.spbu.ru/gia/16-normativnye-akty/414-metodicheskoe-obespechenie-
gosudarstvennoj-itogovoj-attestatsii-v-2024-godu.html) He mo3gHee omHOro pabodero IHS C
JIaThl U3/JaHUS HACTOALIETO NPUKa3a.

4. 3a pa3bsCHEHHEM COJepKaHUS HACTOSIIEro MmpHkaza oOpamarbes MNOCPEeICTBOM
ceppuca «BupryanpHas npuemHas» wHa mnopramre CII6IY k mnpopektopy Io Yy4eOHO-
MeToamyeckoit pabore.

5. IIpennoxxeHus 1O M3MEHEHHIO W/WIM JONOJHEHHIO HACTOSIIEro IpHKa3a
HallpaBJIATh Ha aJipec 3NMEeKTPOHHOH MOYTH org@spbu.ru.
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6. KOHTpOJII: 33 HCIIOJIHEHUEM HACTOAICIO IIpHKa3a OCTABIISIO 3a coboii.

OcHoBanWe: NpPOTOKON 3acefaHHs yueOHO-MeToamdeckodi komuecud mo YI'CH 01.00.00
Maremaruxka u Mexaruka 29.09.2023 Ne 05/2.1/01-03-11.

H. o. mpopexTopa /
0 y4eOHo-MeToaudeckoi pabote / . M.A. ConoBsena

S, XD



Ipunoxxenue Ne 1
YTBEPXJIEHA
npuKasoM 0T 74 7 ZLHINe 7 A5% C’/

IIporpaMMma rocyaapcTBeHHOi HTOroBOi aTTecTAlIMH
B opMe rocyJapcTBEHHOro K3aMeHa
1o HanpasJ/ieHHI0 noAroToBku 01.06.01 «MareMaTHKa H MeXaHHKA»
1o 0CHOBHOM oOpazoBaTeabHoii nporpamme MK.3001.* «MaremaTHka»
YPoBeHb 00pa30BaHHA: NOJAr0TOBKA HAYTHO-TIEAATOTHIECKHX KAAPOB B aCHPAHTYPE

1. O6mmue moJioxeHus

1.1. TocymapcTBeHHBI 3K3aME€H B COOTBETCTBHH C TPeOOBaHHAMH IEHCTBYIOIIETO
00pa30BaTeNbHOrO CTaHAapTa IPOBOMUTCA Ui INPOBEPKH BBINOJHEHHUS TIOCYIAPCTBEHHBIX
TpeOOBaHMH K YPOBHIO H COJEPXKAHHUIO MOATOTOBKH BBIIYCKHHKOB M YPOBHS HX
IIOATOTOBJICHHOCTH K PEIIECHMIO KaK TEOPETUYECKUX, TaK M IPAKTHYECKUX IMpodecCHOHATBHBIX
3a/1ad.

1.2.  Ilenpl0o rocyAapCTBEHHOTO  9JK3aMeHA  SBISETCS  ONpeleieHWe  YPOBHS
IIOJITOTOBJIEHHOCTH ~ BBITYCKHHKOB U INpoBEpKa C(HOPMHPOBAHHOCTH  KOMIIETEHIIHH,
IPEyCMOTPEHHBIX YUeOHBIM IJIAHOM OCHOBHOM 00pa30BaTeNbHON NMPOTrpaMMbI B COOTBETCTBUM
¢ Tpe6oBaHMAMH JeHCTBYIONMEr0 0Opa3oBaTeILHOIO CTaHJAPTA.

1.3.  OO6beM rocynapcTBEeHHOM WTOTOBOM aTTecTauuH, y4ueOHBIH HEpHOJ U CPOKH
roCylapCTBEHHOM HTOIOBOM AaTTECTALlMM YyKa3aHbl B AaKTyalbHOM Yy4eOHOM IIaHE H
KaJICHIapHOM y4eOHOM rpaduxe.

1.4.  SI3pIk npoBeAEHHS TOCYHAPCTBEHHOTO HK3aMeHAa: PYCCKHIA.

2. IlepeyeHs NpUMeEPHBIX BONPOCOB, BHIHOCHMBIX HAa IOCYapCTBEHHbIH K3aMeH,
OLICHOYHBbIE CpeACTBA (BMABI H MPHMepbl KOHTPOJIbLHBIX 3aJJaHHH)

2.1.  IlepeueHb NPHIMEPHBIX BOIIPOCOB, BHIHOCHMBIX Ha FOCYIApPCTBEHHEIH YK3aMEeH:
OK3aMeH caaeTcs Ha BEIOOP OTHOM M3 IEPEUHCIEHHBIX CIeIUATBHOCTEH.

01.01.01 «BemecTBeHHbI, KOMILIEKCHBIH B PYHKUHOHATBLHDBIN aHAIM3Y
HelcTBUTEILHBIA aHATH3
1.1.  Mepsl, u3aMepuMbie HYHKITHHA, HHTETPAT
ApguTuBHBIE (YHKUME MHOXECTB (MEphlI), CUETHAsd aJIMTABHOCTh Mep. KoHCTpyKums
1e6eTOBCKOro MponomkeHus. MaMepumselie pyuakuun. CxoauMocTs GYHKIHHN 110 Mepe M IIOYTH
Bcroay. Teopembl EropoBa u Jlysuna. Unterpan JleGera. IlpemenbHplit mepexoa moa 3HAKOM
unTerpana. CpaBHeHue HHTerpanoB Jlebera u Pumana. Ilpsameie npouseeneHus mep. Teopema
Oy6unm.
1.2. Heomnpenenennsiii unterpai Jlebera u reopus auddepeHIApOBaHUS
JuddepenmupyeMocTs MOHOTOHHOM (GYHKLHMH HOYTH BCOAy. DYHKIMHM C OrpaHHYEHHBIM
u3MeHeHdeM (Bapuanmed). IlpomsBoaHas HeonpeneneHHoro wuHTerpana Jlebera. 3amava
BOCCTAHOBJICHUS (YHKIIMHU ITO €€ MPOM3BOAHOMN. AGCOMOTHO HenpepriBHble GyHKHu. Teopema
Papona—Huxoauma. Uurterpan Ctunrtheca.
1.3.  IIpocTtpancTBa CyMMHUpPYEMBIX (PYHKIMA ¥ OPTOrOHAIBHBIE PAABI
Hepagencrsa I'enbaepa 1 Munkosckoro. Ilpoctpanctsa Lp , ux nmonHoTa. [TonHbIe U 3aMKHYTBIE
cucteMs! Qynxiuii. OpToHOpMHUpOBaHHbie cucTeMbl B L2 # pasenctBo IlapceBans. Psaawl mo
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OPTOTOHATIBHBEIM CHUCTEMaM; CTpEMJICHHE K Hymo Kodh¢uuuesToB @ypbe CyMMHPYEMOH
¢yHKIMHE B CITydyae paBHOMEPHO OTPAHHYEHHON OPTOHOPMHPOBAHHOMN CHCTEMEL
1.4.  Tpuronomerpuueckue psbl. [IpeobpazoBanue Oypre
VYcnosue cxomumoctr psaga @ypee. IlpenctasieHue GyHKIHNA CHHIYIAPHBIMHA HHTETPaJaMH.
ENMHCTBEHHOCTD pa3nokeHus GYHKIWM B TpuroHomerpudeckuit psa. IIpeoGpazosanre Oypne
HHTCTPUPYEMBIX M KBAJpaTHYHO MHTETPHUpPYeMBIX (yHKIHi. CBOKCTBO €IHHCTBEHHOCTH JIf
npeobpazoBanus Oypre. Teopema [Inanmepens. IIpeoGpasoBanue Jlannaca. [IpeoGpazoBanue
Qypre-CTunroeca.
1.5. TI'mapxme MHOrooOpa3us u quddepeHHATILHEIE GOPMbI
KacarenmpHoe npocTpaHCTBO K MHOrooOpasuio B Touke. JluddepeHnnansHple GopMbl Ha
MHoroobpaszun. Bremnnit quddepennuan. Uuarerpan ot Gopmel mo MHOroo6paszmuo. dopmyna
Croxca. OCHOBHBIE HHTETpaIbHEIE HOPMYJIBI aHAIH3A.

KomnuiekcHbli aHAIH3
2.1. HMHTerpanbHbIC NIPEACTABICHHUS AaHATUTHYCCKHX (QYHKITHI
WHterpanpnas Teopema Komm u ee obpamenue (TeopeMa Mopepsl). MuTerpansHas ¢opmyiia
Komm. Teopema o cpennem. [Ipunnun makcumyma moayis. Jlemma IllBapria. UnTterpan tuma
Komm, ero mpenensubie 3HaueHus. Popmynsr CoXonukoro.
2.2.  Pappl anamuruyeckux ¢ynkmuii. Ocobbie Touky. BeraeTs
PaBHOMEpHO cxopfmuecs psabl aHaTMTHYECKMX (QYHKOWH; Teopema Beiiepmrpacca.
IIpencraBnenue aHanuTU9YeCKUX GYHKIUN CTENEHHBIMH psifgaMu, HepaBeHCTBa Komm. Hymm
aHanuTHYeckux ¢yHkuuid. Teopema enumHCTBeHHOCTH. M3ommpoBaHHBIE OCOOBIE TOYKH
(oxHO3HA4YHOrO Xapakrepa). Teopema Koim o Bhruerax. Brrunciienrue WHTETPaioB ¢ OMOIIBIO
BeIyeTOB. [IpuHuMn aprymenta. Teopema Pyme. IIpubnmxenne ananutuaeckux ¢GyHKITH .
2.3.  Lensie 1 MepoMopdHbIE HYHKIIUU
Pocr menoii ¢ynkmuu. Ilopsmox m Tum. Teopema BeiiepmTpacca o Lenblx (QyHKIUSX C
3aJJaHHBIMH HYJIIMH; pa3noXeHue Lemod ¢yHkumu B OeckoHedHoe mpousBeacHue. Ciydai
enbix (QYHKIMA KOHEYHOro mopsgka, TeopemMa Anamapa. Teopema Mutrar-Jledpduiepa o
MepOMOPPHBIX GYHKIHIX ¢ 33JJaHHBIMHU IOJTFOCAMHU U TTIABHBIMU YaCTSIMH.
2.4. KoudopmHusie oTo6paXkeHUS
KondopMHBle oTOOpaskeHHs, OCYIIECTBIIEMblE JJE€MEHTapHbIMH ¢GyHKUusAMH. [IpuHIMN
coxpaeHus obnactu. Kpurepun ognommctaocta. Teopema Pumana. TeopeMbl 0 COOTBETCTBHH
rpaHuIl Ipx KOHQOPMHBIX OTOOpAKEHUAX.
2.5. AHamuTHYECKOE IPOAOIIKEHHE
AHanmuTHYecKkoe MpOoJODKEeHHE U MONHAs aHanuTHdeckas GyHknus (B cMeicne Beltepmrpacca).
Ilonarue PumanoBoil mosepxHocTH. IIpogomkenue Broms KpuBoi. Teopema 0 MOHOAPOMHH.
W3onupoBaHHble 0cOOBIE TOUKH AHAIHTHYECKUX (YHKIHMA, TOYKH BETBICHHS OECKOHEUHOTO
nopsaka. [Ipuamun cumMmerpun. @opmyna Kpucrtopdens—IlIsapua. MonymsapHas ¢yHKIUS.
Hopmanbabie cemeiicTBa ¢pyHkmmii, kputepuit HopMansHOCTH. Teopema [Tuxapa.
2.6. T'apmonuueckue GyHKIN
I'apmonnyeckre QyHKIMH, X CBA3b C AaHAIMTHYECKUMH. THBapHaHTHOCTh TApMOHUYHOCTH IIpH
KOH(pOpPMHOH 3aMeHe NepeMeHHbIX. beckoneuHas nuddepeHuupyeMocts. Teopema o cpeiHeM U
IpHHOMN MakcumyMa. Teopema emmHcTBeHHOCTH. 3amada Hupuxne. @opmyna Ilyaccona s
Kpyra.

DOyHKNMOHAIBHBIN aHAIN3
3.1. MeTtpHuueckue U TOMOJIOTHIECKHE IPOCTPAHCTBA
CxoauMoCTh NOCIENOBAaTEIbHOCTEH B METPHUYCCKHX NMPOCTpaHCTBaX. [IoNHOTAa M IOIOJIHEHHUE
MeTpudeckux mpocTpaHcTB. CenapabesnbHOCTh. [IpHHIMO — CXUMAOMMX — OTOOpasKeHHH.
KoMnakTHOCTE MHOXXECTB B METPHUECKHX M TOTIOJIOTHYECKHUX IPOCTPAHCTBAX.
3.2.  HopmupoBaHHBIEC ¥ TONOJOTHYECKUE IMHEHHEIC TIPOCTPAHCTBA
Jlunelinple NPOCTpaHCTBA. BEBIMyK/IBIE MHOXECTBA M BBINYKIIBIE (YHKIMOHANBL, TeopeMa
banaxa-Xana. OTA€MAMOCTS BBITYKIIBIX MHOXeCTB. HopmupoBauHsie npocTpancTa. Kpurepuu
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KOMIIaKTHOCTH MHOXeCTB B mpoctpancTBax C u  Lp. EBKIMOOBEI  IpOCTpaHCTBA.
Tomonoraueckue MMHeHHBIE TPOCTPAHCTBA.

3.3. JluneiiHble GYHKIHOHATBI M JIHHEHHBIE ONEPATOPHI

Henpepeisubie  nuHelHble  QyHKumOHamsl. OOwmMit BUA  JIMHEHHBIX  OTPaHHMYEHHBIX
¢GyHKIIMOHANOB Ha OCHOBHBIX ()YHKIHMOHAIBHBIX MPOCTpaHcTBax. CONpAXKEHHOE IPOCTPAHCTBO.
Cnabas Tomonorus M cnabasd CXOAUMOCTB. JIMHEHHbIE ONEPATOPHl M CONpPSIKEHHBIE K HHM.
IIpocTpaHCTBO JIMHEHHBIX OrpaHUYEHHBIX omepartopoB. CIEKTp M pe3oibBeHTa. KoMIakTHbIE
(BIIOJIHE HENPEPHIBHBIE) oniepaTophl. TeopeMbl @pearonsma.

3.4. T'mnp6GepTOBBI IPOCTPAHCTBA H JIMHEHHBIE OIIEPATOPHI B HUX

Hsomopdusm cenapabenbHbIX O€CKOHEUHOMEPHBIX THIILOEPTOBBIX MPOCTpaHCTB. CHeKTpabHas
TEOPHsl OIPaHHUYEHHBIX ONEPATOPOB B THUIBLOEPTOBBIX MPOCTPAHCTBAX. DyHKIHOHANBLHOE
HCYHCIIEHHE JJI1 CaMOCOIIPSDKEHHBIX OIEPAaTOpPOB M CIEKTpalbHas TeopeMa. JlmaroHanuzanus
KOMIIAKTHBIX CaMOCOIIPsDKEHHBIX ONepaTopoB. HeorpaHWyYeHHEIC ONepaTophL.

3.5.  JlubdeperuransHOe HCIHCICHHAE B IMHEHHBIX IPOCTPAHCTBAX

Juddepenuporanre B nHHEHHBIX HpocTpaHcTBax. CHIBHBIM u cnabblii auddepeHInabL.
IIpousBognble w auddepeHnnansl BBHICIIMX MOPSAKOB. OKCTpEMalbHBIE 3adaqdd It
b bepeHmupyeMeix GyHkimoHanroB. Metog Hetotona.

3.6. Ob6obmeHHBIE QyHKIIHH

Perynspueie u cunrynspeele o6o6meHHbie ¢yHKiuH. [uddepeHuupoBaHue, IpsMoe
IIPOM3BE/ICHHE U CBEPTKa 0000mMeHHbIX pyHKImi. O000mEHHbBIE PYHKIMH MEAJICHHOTO POCTa;
ux npeobpazoBanue Pypre. [Ipeobpazopanne Jlammaca 0600meHHEIX GYHKIIHH (OepaliMOHHOE
ucuucienue). CTpykrypa o006IEeHHBIX QPYHKITHH ¢ KOMITAKTHHIM HOCHTEIEM.

01.01.02 «/IndPepennuanbHbie ypaBHeHHs, JHHAMHYECKHE CHCTEMbI H OITHMAJILHOE
ynpasJeHue»

OO0bixkHOBeHHBbIE U} DepeHIIHATLHbIE YPABHEHHS

1. Teopemnl (ITukapa, IleaHo) cymecTBOBaHUS M €IHHCTBEHHOCTH peleHus 3aaadd Koinu
111 OOBIKHOBEHHBIX AU PepeHIAANBHBIX YpaBHEHHH 1-r0 MOpSaKa H HX CHCTEM.

2. HenpepeiBHast 3aBHCHMOCTh pelleHHs 3aJaud Komu OT HayalbHBIX YCIOBHH H
napametpa. [Ipon3Boanas pemeHus mo napameTpy.

3. TeopeMsl 0 MpoAOIDKEHUH pelieHus 3anayn Komm.

4. YpaBHEHMs NIEPBOI0O NOpAIKa, HE pa3pellcHHbIE OTHOCHTENLHO IIpou3BoHOMi. Teopema
CyIIECTBOBAaHUS U €IMHCTBEHHOCTH pemeHus 3a1auu Komm. Ocobrle pelneHus.

5. JluHeliHble ypaBHEHHS BBICOKOTO mopsjaka. CTpykTypa OOIIEro pelieHHs JMHEHHBIX

OJIHOPOJHBIX M HEOJHOPOAHBIX ypaBHEeHHMH. ®opmyna JlmyBumns — OcCTporpaiackoro, MeTox
BapUaIiy NOCTOSHHEIX. JIuHelHbIe ypaBHEHHS C TIOCTOSIHHBIME KO3 PUIIUEHTaMH.

6. Cuctemnl nMHEHHBIX ypaBHeHHH. OxcnoHeHTa Martpuubl. Matpuna Komw, dopmyna
JImyBunns — OCTpOrpafcKoro, METOABl WHTErPUPOBAHUS JTMHEHHBIX CHCTEM C NOCTOSHHBIMH
K03 pHUIEHTaMH.

7. JIuHeliHbIe cHCTEMBI ¢ TepHOANUecKUME Ko3hdurmenTamu. Teopus Proke.

8. ABTOHOMHBIE CUCTEMBI JIUHEHHBIX W HEIMHEHHBIX ypaBHEHHH. I1010KeHHUs paBHOBECHS.
IIpenensubie nukisl. [loctpoenue dazoBoro moprpera.

9. YcroiuuBocts mo JlsmynoBy. Teopema JlamyHoBa 006 YCTOMYHMBOCTH IIOJIOXKEHHS
paBHOBECHS 110 TEPBOMY HPUOIIMIKEHUIO.

10. Kpaesad 3agava 1 THHEAHOrO ypaBHEHUS WK CUCTEMBI ypaBHeHu#. Dynkius [ puna.
IIpencraBienne pemeHust KpacBoH 3a1ayn.

11.  JluneiHsle ypaBHeHus BToporo nopsaka. Hymu pemennii. Teopema cpaBHeHus. Teopema
Itypma. JlocTaTouHbIEe YCIOBUS KOJICOIEMOCTH PELICHHUH.

12. 3anaua [typma—JInyBumis qis ypaBHeHHS Broporo nopsyka. CBoicTBa cOGCTBEHHBIX

GbYHKIIHIA.



13. Hubdepennmansuple  ypaBHeHHs C  paspRIBHOM  mpaBod  uacThlo.  Teopema
CYIIECTBOBAaHHA M €AMHCTBEHHOCTH PEUICHUs IIpH ycinoBusx Kapareogopu.
14.  Jluneiinsle ¥ KBa3HIMHEHHbIC ypaBHEHHS C YaCTHBHIMH [IPOU3BOIHBIMHU IIEPBOrO MOPSIKA.

Xapakrepuctuku. 3anava Komm.

YpaBHeHns ¢ YaCTHHIMH HPOH3BOAHLIMH
15. CucteMsl ypaBHEHHI C YaCTHBIMH MPOM3BOIHBEIMU THnA KopaneBcKoil. AHamuTH4ecKue
pemenus. Teopema Komu—KoBaneBckoii.
16. Knaccudukanyss nMHEWHBIX  ypaBHEHH#  BTOpOro IOpSAJKa Ha  IUIOCKOCTH.
XapaKTepHUCTHKH.
17. 3azada Komm A7 BOJHOBOTO ypaBHEHUS U MeTosI ee peinenus. Gopmyisl Jarambepa,
ITyaccona, Kupxroda. Merox cmycka. CBoiicTBa peurcHHi (XapaKTEpHCTHUECKMH KOHYC,
KOHE€YHOCTh CKOPOCTH PacIpOCTpPaHEHHUs BOJIH, XapaKTep IEpeTHEro U 3aJHero (poOHTOR BOJIHEI

U ap.).

18. CMelnanHbIe 331244 71 BOIHOBOTO ypaBHeHus. Meton Oypee.

19. 3agaun Jlupuxne m Heiimana nans ypaBHenus IlyaccoHa M METOABI HX pEIIECHHS.
CaolicTBa pemeHuii (IPHHIAI MaKCHMYMa, [JIaJKOCTh, TEOPEMBI O CPEAHEM H Jp.)

20.  3amaua Komwu m cMemanHble 3ajjaud Ui YpaBHEHHUS TEILIONPOBOJHOCTH H METOIBI HMX

pemenus.  CpoMcTBa  pemieHHE — (MpUHUMN — MakcuMyMma, OeCKOHEYHas  CKOPOCTH
pacrpocTpaHeHHs, QyHKIHUS HCTOYHUKA U Ap.).
21. O6o6mennsie  ¢ynkmun. JleiictBus ¢ 06o0mennsMu  pyHkumsamu.  Ceeprka
06061meHnbIX GyHKIMI, MpeobpazoBanue Dypoe.
22. IIpoctpanctBa CoGoneBa Wpm. Teopembl BioxeHHs, cieabl ¢yHkuuii w3 Wpm Ha
rpaHuIie o6aacTH.
23. O6061meHHbIE peIleHUs KPaeBBIX 3amad il 3JUIMIOTHYECKOTO YpaBHEHHS BTOpPOTO
nopsaaxa. BapuanuoHHBI MeTOA pelieHHs KpaeBbIX 3axad. KpaeBwie 3ajaum Ha cOOCTBEHHBIE
¢GyHKIHHU U COOCTBEHHBIE 3HAYCHHS.

OnTumansHoe ynpaBjieHue
24. Teopems! otaemumocty, Teopema banaxa 06 o6paTHOM omepaTope M CICIACTBUS U3 HHX.
OmpesnenieHne NpPOM3BOJHBIX, OCHOBHBIE TeOpeMbl JH(pPEepeHUHATBHOTO MCUUCICHUS B
(YHKIHMOHAIBHBIX IIPOCTPAHCTBAaX. TeopeMbl 0 HEABHON (QYHKIMH M OOPAaTHOM OTOOpPaKEHHH.
Teopema JIrocTepHUKA O KacaTEIHLHOM IIPOCTPAHCTRE.
25.  Tlpuanmn Jlarpamka mist riagkux 3agad. Coydaii 66CKOHEYHOMEPHBIX KCTPEMAIIBHBIX
3aJa4 C DaBeHCTBAaMH M HepaBeHcTBamM. IlIpocreiiinas 3amaya u 3amada Jlarpamxka B
KJIaCCHYECKOM BapHallMOHHOM HCYHCIICHMH;, YypaBHeHUs Oiinepa u Oiepa-Jlarpamxka.
IIpocreitine BapranmOHABIE HEPABEHCTBA.
26.  JloctaTo4HbIE yCIOBHS [l 6ECKOHEYHOMEPHBIX 3a/1a9 C PaBeHCTBAMH U HEpaBEHCTBAMHU.
[Ipocreiinas 3amada BapHAIMOHHOTO HCUUCIEHWS: HEOOXOAMMBIE W JOCTATOYHBIC YCIOBUS
9KCTpEMyMa BTOPOTO HOPsIKA.

27.  Cps3b MEXIY JIaTpaHXHMaHOM M FAMUJIBTOHHAHOM. Y paBHeHHe I aMuibTOHa-SIK0OH.

28. IIpuanun maxcumyMa IloHTpsiruna.

29.  PemieHue KOHKPETHBIX 3a/1a4 BapUAHOHHOTO UCYHCIICHUS M ONTHMAIILHOTO YIpaBICHHUS
U 3KCTPEMAJIbHBIX 3aJ1a4 aHAJIN3a, FTEOMETPUH, TEOPUH ANIPOKCHMALIHH.

30. OCHOBHBIE ITOHATHS BHITYKJIOTO aHAIH3a U (POPMYJIBI BBITYKJIOTO HCUHCICHHAS. TeopeMbl

o cyonubdepennmane u 06 oumctke. [Ipunnun Jlarpamka ans BEMyKIBIX 3amad. TeopeMa
Kyna-Taxkkepa.
31. TeopeMbl IBOMCTBEHHOCTH B BBITYKJIOM IIPOrpaMMHUPOBaHUU. TeopeMbl NBOHCTBEHHOCTH
M CHMIUJIEKC METOA B JHHEHHOM IIporpaMMHpoBaHMH. TpaHCHOpTHas 3ajada M 3ajada o
Ha3HAYCHUH.

JAuHamMuvdecKkHe CHCTEMBI
32. Obmee noHATHE CTPYKTYpHO# ycroituuBocTH. Kputepuit AmnapoHoa-IlonTpsruHa
CTPYKTYPHOM yCTOHYMBOCTH BEKTOPHBIX HoJIeH Ha cepe.



33. Hubdeomopbusmel  OKkpykHOCTH:  uHcno — BpameHus;  auddeoMopdH3MBl €
palMOHANbHBIM ~YHCIIOM BpallleHHMs. TeopeMa o0 paBHOMEPHOM paclpeeieHHH Ui
HppalMOHANBHBIX IIOBOPOTOB OKPYXHOCTH. Teopema [lamxkya (6e3 mokasarenscrsa). Onucanue
CTPYKTYPHO YCTOHYHMBBIX JU()(HeoMOpHU3MOB OKPYKHOCTH.

34.  CrpykrypHas yCTOHYMBOCTH AaHOCOBCKOTO mudpeomoppusma Topa. OmpeneneHue
nudpeomopdu3mMoB AHOCOBA H HOPMYITHPOBKA TEOPEMEI 06 HX CTPYKTYPHON YCTOHUHBOCTH.
35. OGmas 3anada Teopum Oudypkammii. Jlemma Capma. TeopeMa TpaHCBEpPCAILHOCTH.
CewmeticTpa obmero nonoxxenus. budypkauus Auaponosa-Xomda.

36. CucTeMBl, COXpaHSIOIIHE MeEpY. SPrOAMYHOCTh. BosBpamaemocts 1o Ilyankape.
Dproaudeckas TeopeMa.

01.01.04 «I'eomeTpHsI ¥ TONOJIOTHS»

1. O6masn Tomoorns
1. Mertpuueckoe npocrpanctBo. [Tomaora. Teopema Bapa o kaTeropuu.
2. Tomonorndeckoe  npocrtpancTBo.  HempepoiBHocTh.  ['omMeomopdusm.  AKCHOMEBL
oraenuMocTd. CBA3HOCTP M JIHHEHHas cBsa3HOCTh. Pakrop-ronosnorms. Tomosoruud B
GYHKIMOHAIBHBIX ~ HPOCTPAHCTBaX  (OTPHITO-3aMKHYTas  TONOJOTMS B  IPOCTPAHCTBE
HenpepbIBHBIX oTo6paxeHuit u Ck-TOmosIorus B IpOCTPAHCTBE IJIaIKHX OTOOpakeHui).

3. Jlemma Ypricona. TeopeMa o mpo10JIKeHHN HENIPEPHIBHBIX (GYHKITAH.

4. KomMmnakrHOCTh B cnocoObl koMoakTuduKamuu npocTpancts. Teopema TuxoHoBa o
KOMITAaKTHOCTH IPOU3BECHHS.

5. Pa3buenne equHuIsl U ero mprioxkenus. Teopema Beliepuirpacca 06 anmpokcuManuu
IOJMHOMaMH HENPEPhIBHOW QyHKIIMH Ha KOMITAKTE B €BKIIMAOBOM MIPOCTPAHCTRBE.

6. JleGeroo ompezneneHue pa3MepHOCTH. HepB NOKpPHITHS M anlpOKCHMAallMs KOMIIaKTa
HOJIUAIPAMH.

7. WHAyKTHBHOE OIpe/ielieHHe TOIOJIOTHYECKON pasMepHocTH. Teopema VYpricoHa 00
SKBHBaJICHTHOCTH.

8. XaycnopdpoBa pasmepHocTb. Ee CBA3b C TOmoJOrmyeckoif. DpakTajbpl: KaHTOPOBO

MHOKeCTBO, koBep CepnHHCKOro, ux xaycaopgopa pa3sMepHOCTb.

2. Aaredbpanyeckasi TONOJIOTHS
1. I'omoTonm4eckas  SKBHBIEHTHOCTb. [ 'OMoTOommYeckde  Kiacchl  OTOOpakeHHH.
®dynnaMeHTanbHas rpyIna TOMOJOrHYECKOro MPOCTpaHCTBa. I pymma xoc kak ¢pyHIaMeHTaIbHas
rpynmna KOHGHUrypaloHHOTO IPOCTPAHCTBA CUCTEMBI TOYEK Ha INIOCKOCTH.
2. ['omoTONMuECKHE TPYNIB NPOCTPAHCTB U UX TOMOTONKYECKass HHBAPHAHTHOCTL. [o4uHas
FOMOTOIMYECKas TOC/IEN0BATENFHOCTh aphl. Beraucinenne k-MEpHBIX TOMOTONMHAYECKHX TPYIIIT
n-MepHo# cepsr A1 k MEHBINNX WK paBHBIX 1.

3. IIpoctpanctBa Ditnenbepra—Maiielina. H-mpocTpaHcTBa u Ipynma roMOTOIHYECKUX
KiaccoB oToOpaxkeHuii B H-mpoctpanctBo. KoMmMyTatuBHOCTh (GyHOaMeHTansHOM rpynmsl H-
IIPOCTPaHCTBA.

4. ['pynbl CHHTYJISPHBIX TOMOJIOTUH U KOTOMOJIOTHH.

5. CuMmnnunuanbHble W KJIE€TOYHBIE HpocTpaHcTBa. CHMIUIMOUAIBHBIE M KJIETOYHBIE
TOMOJIOTHMH ¥ KOTOMOJIOTHH, UX CBS3b C CHHTYJIIpHBIMH. DHJIEpOBa XapaKTEPHUCTHKA.

6. I'oMoTOonMYecKas HHBAPHAHTHOCTH T'PYIII TOMOJIOTHH.

7. YMHOXEHHE B KOTOMOJIOTHAX. TOdYHBIE TIOMOJOrMuYecKkas M KOTOMOJOrMYecKas

HOCJIeTOBATEIbHOCTH Mapbl. ['oMonoruu W koromonorud ¢ kodddunuentamu. Oneparop
Boxkmrreiina.

8. Cas13p PpyHIaMEHTATIBHON IPYIIIBI M IPYIIITEI OXHOMEPHBIX TOMOJIOTHIA.
9. JBoiictBeHHOCTS [lyaHkape s MHOroo6pa3uii.
10. Teopun roMosioTu#f ¥ KOTOMOJNOTHA. AKCHOMBI TSOPMHM TOMOJIOTMH M KOTOMOJIOTHH.

TeopeMa €IUHCTBEHHOCTH JJIsI TOMOJIOTHI U KOTOMOJIOTHH.



11. ['pynnbl  KOroMonoruif Kak TIpYNHbl KJIAaccoB OTOOpakeHMM B  IIPOCTPaHCTBa
Otnenbepra—Makreitna.

12. Komero xoromonoruit H-mpoctpancrsa kak anreGpa Xomda. Knaccuduxarms
rpaJyMpoBaHHBIX anredp Xomnda Haz mojieM panHOHAIBHEIX YHUCEL.

13. 'oMosoruu ¥ Konblla KOrOMOJIOTHi IIPOEKTHBHBIX npoctpancTB. Kierku Illy6Gepra u
rOMOJIOrud MHOroo6pasuit I'paccmana.

14. Haxpertus. JleMma 0 HakphIBaroIeli FOMOTONNM. Y HUBEPCAIbHOE HaKphiTHe. HakphiTre
U ¢pyHAaMeHTaIbHAS TPyIIa.

15. AKcHOMa 0 HakpbIBarollelf roMOTONIUM U paccioeHue B cMbicie Ceppa. IIpocTpaHcTBo
IyTEH M IETENb, IEMMA O HAKPHIBAIOIIEH TOMOTOIUH IS PACCIOCHHUS MyTEH.

16.  Jloxanpro  TpuBHanbHble paccioends. Ceuenms. Tounwas  roMoTomMYecKas
[IOCJIEAOBATENBHOCTD PAaCCIOCHHUS.

17. OCHOBHBIE NOHATHS TEOPHH MNPENATCTBHH (MPENATCTBYIOMMI KOIMKI H IIEPBOE
MPENATCTBUE K CEUEHHUIO PACCIOCHHS ).

18. HeficTBHE MOHOAPOMHM B TOMOJIOTHAX paccioenus. ®opmyina I[Tukapa-Jledmena.

19. BekropHble paccinoeHus. Ilpsmas cymMmMa M TEH30pPHOE NPOM3BEACHHE BEKTOPHBIX
pacciIoeHu.

20. M=uoroo6pasue ['paccmana kak 0a3a yHHBEpCaJbHOTO BEKTOPHOIO pacClIOCHHUSA.
IpoctpanctBa Toma u uzomopdusm Toma B rOMOSIOTHSX B KOTOMOJIOTHSX.

21.  XapakTepHCTHUECKHE KJIaCChl BEKTOPHBIX PacCIOCHMIA.

22.  Ilonsrue o rpynne K(X) u nepuomnunoctu borra. I'pynma K(X) kak KoroMojoruyeckuit
dbyHKTOD.

3. Tononxorus riaakux MHOrooopasuii
1. I'magxue wmHOroO6pa3us. KpuBOomWHEHHBIE KoopauHaThl. [mankue otoOpakeHUs U
muddepenmman. Tuddpeomopdusm. ITogmuoroobpaszus. Opuenranus. KacarenapHble BEKTOPEL U
KacaTeJIbHbIE paccioeHus. 1Ipumeps! riagxkux MHOT00Opas3mii.

2. Teopust Mopca: ¢pyHkuuu Mopca, HHAyNUpPOBaHHOE KJIETOYHOE pa3OUeHHe, HEpaBEHCTBA
Mopca.

3. [Nepectpoiixu B MEOrooOpasmsax. Koncrpykmus [lonTpsiruna—TowMma. Ilonstue 6opausma
MHOT000pa3mii.

4. Bnoxenusa u norpyxenus. Teopema YHTHH O BIIOXKCHHH U NOTPYXKEHUU B €BKJIMIOBBI
[IPOCTPaHCTBA.

5. Cybmepcun u rnagkue pacciaoeHus. OcoOble W peryiaspHble TOYKH IJIAJKHX
oroOpaxenuit. Jlemma Capna (hopMynupoBka).

6. Crenenp 0oTOOpakeHHUs, €€ IOMOTONUYECKAas WHBApUAHTHOCTH. IIpHMeHeHus creneHn
orobpaxenus. CreneHs 0TOOpaKeHHs M HHTETPalL

7. Teopema I'aycca—bonHe.

8. [oMoTonuueckas knaccudukaiis oToOpaxKeHui n-MepHO cephl B celst.

0. Paccrnioenne Xomnda u knaccupuKanus oToOpaxkeHuit TpeXMepHO# chepbl B JIBYMEPHYIO.
Hupapuant Xonda.

10. Nupexc ocoboii TOYKHM BEKTOPHOTO 10JIA B TeopeMa Jitnepa—IIyankape.

11.  IBoiicTBeHHOCTH Anekcanepa. IHIeKChl iepeceueHns U 3aleIuieHus.

12. Hcuncnenue crpyil. Tomomoruu YHTHH B MPOCTPAHCTBAaX INIAAKHX OTOOpakeHMH.

TeopeMbl TpaHcBepcalbHOCTH. TeopeMa TpaHcBepcalbHOCTH ToMa M €€ CIEACTBHS: JeMMa
Mopca, cnabas Teopema Y UTHH.

13. JlokaneHas kimaccu(HKAUSA YCTOWYHMBBIX OTOOpaXKEHMH IUIOCKOCTH B IUIOCKOCTH U B
TpeXMepHOe mpocTpaHCcTBO. Yncio MumHopa U30IHpoBaHHON 0COOEHHOCTH (PyHKIHH.

4. Tonoaorus MaapiX pa3MepHOCTeH
1. Knaccudukanus 1ByMEpHBIX 3aMKHYTBIX IIOBEPXHOCTEH.
2. I'pynner roMomnoruit ¥ GyHIaMeHTaNBHEBIE TPYIIIEI IBYyMEPHBIX MOBEPXHOCTEM.
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3. Yanel v 3anennenus. J[smkenns Paiinemaiictepa. [lonmuuoM Anexcanepa y3na.
4. Ilpumepbl TpeXMepHBIX MHOrooGpasmit. Cxielika monHoTopuit Mo mudpdeoMophuzMy

rpanuiel. Jluarpamma Xeropa TpeXMepHBIX MHOr00Gpasui.

S. Tuddepennuannuan reoMerpus

1. Teopust XpUBBIX B TpEXMEPHOM IPOCTPAaHCTBE: HATYPAIbHBIA HapaMeTp, KPHBH3HA H
KpydeHue KpuBoH, popmyiel Opere.
2. ITepas u BTOpas KBafpaTHYHBIE (H)OPMBI MOBEPXHOCTH, TAyCCOBA H CPENHSS KPUBH3HEL

IJIaBHBIC HANpaBJICHMs M TIJIaBHBIE KpHBH3HBEL, TeopeMa MeHbe H ¢opMyna Diinepa.
HepuBainoHHbIE GOPMYJIBL.

3. PuMaHOBa MeTpuka M pHUMaHOBBI MHOrooGpaszus. ITomMHOrooOpasus B €BKIHIOBOM
IIPOCTPAHCTBE U MHIYIHPOBaHHAd METPHKA.

4. I'eomerpus Jlo6aueBckoro.

5. IIpoexkTHBHAs reOMeTpH.

6. TeH30pHl ¥ TEH30pHBIE MOMA Ha INaJAKMX MHOrooOpasusx. AnreOGpanveckue onepanuu
HaJ TeH30pamMu. CHMMETpHYECKHe H KOCOCHMMETpHYecKue TeH30phl. [Iponssoanas Jlu.

7. Bremuue muddepennuanpbasie GopMeL, BHEIHEE TudhepeHIHpoBaHHE.

8. HnterpupoBanue BHemHuX aubdepenHimanbHbix Gopm. @opmyna Crokca. Tounsle u
3aMKHYTbI€ (JOPMBIL.

9. Koromonoruu e Pama. Teopema ne Pama (0e3 mokasarensCcTBa).

10. Onepatop Jlannaca u rapMoHudeckue GopMel.

11.  JiBoiictBeHHOCTH llyaHKkape.

12.  KosapuantHoe nu¢depenimposanue. Cumponsl Kpucrodpdens. Tenszop xpydeHwms.
PumaHOBEI cHMMETpHYECKHE CBI3HOCTH.

13. Tenzop kpuBU3HEI PuMaHa ¥ KpuTepuil TOKATHHON €BKIUAOBOCTH PUMAHOBOM METPUKH,
TeH3op Puu4n u ckamspras kpusu3Ha. Teopema ['aycca 0 cBA3M MEXAY CKalSIpHO# U raycCOBOH
KpUBHU3HAMH.

14. INapannensHelii nepeHoc u reoxezmdeckue. @opmyna Ditnepa—Jlarpamka. ITpumepsrs:

reo/Ie3MUecKue Ha IUIOCKOCTH, cdepe, miockoctu Jlo6aueBCKOro, MOBEPXHOCTH BpaIICHHUS.
ConpskeHHbBIE TOYKH M HHJIEKC I'e0e3UYECKOM.

15. CBs3HOCTH M KpHBH3HA B paccioeHusx. ToxaecTBo besaaku.

16. XapakTepuCTHYEeCKHE KJIAcChl M XapakTrepuctuyeckue uucia. KoHcTpyknus UxeHs—
Beiins xapakTepuCTHUECKHX KiIaccoB. XapaKTEpUCTHUYECKHE YUCIIA.

17. Teopema Crokca M HWHBApHAHTHOCTH XApPAKTEPUCTHUECKUX UUCET OTHOCHUTEIBHO
6opauzMa.

18.  IIpoexTuBHas [BOMCTBEHHOCTH U IIpeoOpa3oBanus JlexaHapa.

6. 'eoMeTpHiecKHe CTPYKTYPbI Ha IIAJKHX MHOr000pa3usax
1. CTpykTypsl Ha IJIaJJKUX MHOroOOpa3vsX: pUMaHOBa, MOYTH KOMIUIEKCHAs, SPMHUTOBA,
KOMIUIEKCHas, K3JlepoBa. [IoHATHE O IPEnITCTBHAX K CYIECTBOBAHHUIO CTPYKTYP.
2. CumiurekTudeckas CTpykrypa. [IpuMepsl CHMIUIEKTHYECKMX MHOroobOpasuii. Teopema
Hapby. CymecTBoBaHKe IOYTH KOMIUIEKCHOH CTPYKTYPHI Ha CUMILIEKTHYECKOM MHOT000pa3iH.
3. Ckob6ka Ilyaccona. IIpumMepb! myacCOHOBBIX MHOT000Opa3Hii. |'aMUIBTOHOBB! BEKTOPHBIE
I10JI1 ¥ TaMHJIBTOHOBBI CUCTEMBI. [1epBble HHTErpalbl TAMHIBTOHOBBIX CHCTEM.
4. KonTakTHBIE CTPYKTYpBl M KOHTakTHBIE MHorooOpasus. I[Ipumepst. Croenud u
pacripeieeHusl.
5. Teopema ®pobennyca.

7. I'eomeTpus rpynn JIu ¥ 0JHOPOJHBIX MPOCTPAHCTB
1. I'pynner JIn u anre6psr Jlu, npucoequHeHHOe npeacTaBieHne. Anredpa JIM BEeKTOpHBIX
nonedd. [JledictBus rpynn Jlu Ha miagkux MHOroo6pasmsax. OIHOCBS3HBIE M HEOJHOCBS3HBIC
rpynnst Jiu.
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2. Onnopomnsie mpocTpancTBa. [IpuMepsl: KiaccHuecKue MarTpHuHble rpymmsl  JIu,
mHoroo6pasus I'paccmana u Iltudens, marpamkesbl rpacemanuansl U(n)/O(n) u U(n)/SO(n).
Komnaktuele rpynnst JIu 1 6uMHBapHaHTHAS METPHKA.

3. Konbuo xoromomoru#i koMnaktHo#l rpymmei Jlu. ['pymmel TOKOB M IPYIIIBI
JuppeoMopdPU3MOB Kak MprMeps! GECKOHEYHOMEPHBIX Ipym JIn.

8. luckpernas 1 KOMOHMHATOPHAs FeOMETPHSA

1. Brimyxiieie MHOXeCTBa H pa3bueHus npocrpancTsa. Pazduenns BopoHoro u Jlenoxe.
2. Kpucramnel kak npaBHIbHBIE TOYedHble cHCTeMEl. Kpucramiorpaduueckas rpymma B
€BKJIMI0BOM IIpocTpancTBe. Kilaccubukanus kpuctauiorpaguuecKux rpyI Ha MIOCKOCTH.
3. IIpaBunpHble MHOTOrpaHHukH. Teopema Komu o0 eIMHCTBEHHOCTH BBITYKIIOTO

MHOTOIpaHHHKA C JaHHBIM HabopoM rpaHei.

9. 'eomeTpu1ecKas TEOpHS YPABHEHH# B YACTHBIX HPOH3BOIHBIX
CrnexTp yHHTapHOM anreopel.

Jloxanmu3amus KoJen U MOAyJICH.

KBazupacciioeHus u ICEeBIOPacCIOCHHS.

Monysne nuddepeHunpoBanuii anreOpsLl.

VYHausepcanpHoe quddepeHIIApOBaHHE.

Jluneitnsle qudepeHIHaNbHBIE ONIEPaTOPBIL.

Anrebpa cuMBOJIOB A hepeHIIMATEHOTO onepaTopa.
I'amunbeTOHOB (hopMaTU3M.

[IpocTpaHCcTBO MKETOB.

JnddepenmmansHo 3aMKHyTast KaTErOpus.

CrpykTypa npeICTaBIsSIonero 00heKTa.

I'eomeTrpuueckue Moayu.

Anrebpa KocHMBOJIOB T} depeHIIHATEHEIX ONEpaTOpOB.
Anre6pa Xonda kocHMBOJIOB IH(GepeHIHATHHBIX OIIEPATOPOB.
[BoiicTBenHas anrebpa k airebpe Xorda KOCUMBOJIOB.

LNk BN =

—
)

[ Y
Nk W

01.01.05 «Teopust BeposiTHOCTEH H MATEMAaTHYECKAA CTATHCTHKA»

1. BeposiTHOCTHbBIE Mepbl, c.Iy4alHble BeJIMIMHbI H pacnpenenaenns B R".
1. BepostHocTHOE mpocTpaHcTBO. AkcuoMaruka KonmoropoBa. (OCHOBHBIE IIOHSATHS
TEOpPHH BepOATHOCTEH. IIpHMEpBl BEPOATHOCTHBIX NPOCTPAHCTB: CXEMa PaBHOBO3MOXXHBIX
HCXOIIOB, TIEOMETPHYECKHE BEPOATHOCTH. YCIIOBHas BEPOSTHOCTH, (OPMYIBl MOJHOH
BeposTHOCTH M popMyisl baiteca. He3aBUCHMOCTE ClTydaliHBIX COOBITHIA.

2. Ucnpitanus beprymm. @opmyna beprymm. HopmansHoe M IyacCOHOBCKOE
npubixeHus B cxeMme beprynmu. Teopema bepHynnu u Teopema bopens.
3. CrnydaiiHple BeIMYHHBI U X pacupenencHus. OyHkiun pacrnpeneneHus. Tpia OCHOBHBIX

THIA pacupeAcneHud, mnpumepsl. CrydalHblE BEKTOPHl, MHOTOMEpHBIE pAaCIpEEICHU.
HezaBUCHUMOCTE CiTyyaliHBIX BenH4YHH. BeckOHEUHBIE CHCTEMBI CIIy4aHHBIX BEJIMYHH, TeopeMa
KonMoroposa o npoIXoKEHHH CHCTEMBI KOHEYHOMEPHBIX paclpeieIeHHH 10 MEpHI.

4. MoMeHTEl CcnydyalHBIX BelMMYMH. MareMaTHyeckoe OXUJAaHHEe U JAUCIEepCHs.
HepaBencto UYebGnineBa. IIpunoxeHus HepaBeHcTBa YeOblmeBa: oKa3aTelbcTBa 3aKOHA
OonpIIuX uHces, JoKazarenbcTBO BepHiTeitHa TeopeMsl Belepmitpacca. Crapiine MOMEHTEL,
KOppesIiHoHHas MaTpuna, KOS OUIHEHT KOPPETSIAN.

5. Paznuunble BHABI CXOJUMOCTH CIIyYalHBIX BEIMYMH M B3aUMOOTHOIIEHHS MEXKAY
Pa3JINYHBIMH BHJIAMH CXOIMMOCTH.
6. CxomuMmocTts B cpenHeM. OpTOrOHATBHOCTh HIM HEKOPPEIMPOBAHHOCTH CIIyYaWHBIX

BenuuuH. [Ipoeknus ciaydaifHOH BeIMYMHBI Ha HOJIPOCTPAHCTBO, IMOPOXKIECHHOE APYTHMH
CllyJaliHbIMU BEJIMYHHAMH.
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7. HesaBucumocTe coOBITHH W cHrMa-anre6p. YCIOBHBIE BEPOSTHOCTH H  YCIOBHEIE
MaTeMaTH4eCKUE OXKHIaHHS.
8. XapakrepucTuueckue GyHKUHH, (GopMmyna obpamleHHsS M TeopeMa eJHHCTBEHHOCTH,

CBA3b C MOMCHTaMH CIIly4aWHBIX BEJIMYMH, HEIPEPBIBHOCTh COOTBETCTBHS  MEXIY
XapaKTepHCTHYECKUMHU (QYHKITHSIME H PACIIPEIEICHHAMY.

9. [IponsBoasinue GyHKIIHHE H UX CBOHCTBA.
2. IToc1e0BaTEIbHOCTH HE3ABHCHMBIX CJYYaiHBIX BeJHIHH
1. [TocnenosarenbHOCTH HE3aBHCHMBIX CIIyYalHBIX BenuumH. 3akoH «0-1», Jlemma Bopens-
Kanremnmu.
2. VYcuneHHbIH 3aK0H OOJIBINAX YHCE]L
3. LlenTpanpHas npeaenbHas TeopeMa, TeopeMst Jlesu, JIsnynosa, Jlunaebepra u @ennepa.
4. OneHky TOYHOCTH NMPUOIIDKEHHUS B LIEHTPAIBHOM mpeienbHoM Teopeme. Teopema Beppu-
OcceeHa.
5. besrpannuno penumeie pacupenencuus. Ilpencrasnenue JleBu—XuHuuHa jgorapudma
XapaKTEPUCTHIECKOH (YHKIMH O€3rpaHUYHO JETHMOIO 3aKOHA.
6. BepostHocTH 60BIINX YKIOHEHHH.
7. 3aKOoH IOBTOPHOTO Jorapudma.
3. Cay4aiiHble PO ECCHI
1. Crydaiinble IpOEcchl: OCHOBHBIE ONIPEICICHUs ¥ [IPUMEDEL
2. DKBHBAJICHTHBIE IIpoliecchl. Perymsapusanus mporeccoB. HenmpepsIBHOCTh TPaeKTOPHH,
ycnoBrs KonMmoroposa HeNIpephIBHOCTH TPASKTOPHH.
3. Buneposckuii nponecc u npouecc [lyaccona. Kitaccuuxanus mpomeccos.
4. Cnyuaiinoe 6iyxxaanne. Bo3spatHocTs. TeopeMa BOCCTaHOBIICHHS.
5. L 2 Teopus cimyuaiiHblx nponeccoB. [Iporecchl ¢ OpTOrOHANBHBIMH NPUPANICHHUSIMU.
CroxacTudeckue HHTETPAJIBL
6. CrannoHapHbIE B IIMPOKOM CMBICIIE MPOIECCHI M UX CIEKTPATIbHOE IIPEJICTABIICHHUE.
7. 3a/iaya MporHo3a.
8. IIpouecchl ¢ HE3aBHCHMBIMU NIPUPAIICHASIMH.
9. IIpeacraBnenue cCTOXaCTHYECKH HENPEPHIBHBIX NPOIIECCOB C HE3aBUCUMBIMH
NpUPALIEHASAMH.
10. MapkoBckue MNpoLecchl, OJHOPOAHBIE MapKOBCKHE MPOMECCHl U acCOIMHPOBaHHBIE

nosryrpynnsl. OZHOPOIHBIE BIIOJIHE pa3pbIBHBIE MapKOBCKHE Mpoliecchl. [Iporeccsl co cueTHBIM
MHOXECTBOM COCTOSIHHH.

11. Croxactuueckue uaTerpaisl Uro. Croxactuueckue nuddpepeHnnanbHble ypaBHEHHUS.

12. Juddy3unonnsie npoueccel. Popmyna Uto.

4. M36panHbie BHABI 3aBHCHMBIX CJIyYalHBIX BeJIHYHH

Maprtusnransl u cybmapTunrainsl. Heparencteo Jly6a. ToxaecTso Banbaa.

TeopeMbl 0 CXOTMMOCTH MapTHHTAJIOB.

[lenru MapkoBa, kaccudukarus COCTOSHUH, YCIOBHS DProJHYHOCTH.

IIpoueccrl poxxaeHUS ¥ THOETH.

Berssmmecs nponecchl. 3aqaya ["anprona — Barcona o BEDKUBaHUM (paMUITHH.

5. MaTemaTH4YeCKas CTATHCTHKA

1. Knaccubukanus u npuMepsl cTaTUCTUUECKHX 3aAad. CTaTUCTHUECKUE DKCIEPUMEHTH U
CTAaTUCTHUKH. OMIMpHYECKHEe pacnpeneneHus. Brpibopounsie MoMeHTHL. IlopsaxoBbie
cratuctukd. Teopema InmBenko-Kantesm. IlpenenbHble pacnpeneneHus BBIOOPOYHBIX

Aol S

XapaKTepHCTHUK.
2. Breibopkn u3 HOpMaabHOH COBOKYIIHOCTH, paclpeleleHUsT OCHOBHBIX CTAaTHUCTHK,
CTaTUCTHYECKHUE 3a/IauHl O TapaMeTpax HOPMAJILHOT'O pacipeaeieHus

3. Jloctarounble cratucTukd. Teopema ¢akropusanun. [loHOTA TOCTATOYHBIX CTATHUCTHK.

HecmelnenHoe oleHNBaHME ¢ IOMOIIBIO JOCTAaTOYHBIX CTATHCTHK : TeopeMbl Pao —brekyaiia-
Kommoroposa u Jlemana-Illedde. Teopema bazy.
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4. ITocTanoBKa 3a74a4l CTATHCTHYECKOTO OLEeHHBAaHHA. Tpe6oBaHHUSA, IpembABIIEMBIE K
OLleHKaM mapaMmeTpa. JlomycTUMble, MHUHHMakCHbie W OaieCOBCKHE OLIEHKH, COOTHOIIEHHMS
MEeX/y HHUMH. METOABI NOCTPOEHHS ONEHOK. PeryisipHBle CTATHCTHYECKHE BKCIIEPUMEHTEL
undpopmanus dumepa, HepaseHcTBO Kpamepa - Pao. DKCOHEHTHEIE ceMeicTBa.

5. Metog  MakcHMambHOrO — MpaBOOMOJOGHS W OpPUMEPH  €ro  NpMMEHEHMS.
ACHMIITOTHYECKHE CBOMCTBAa OIIEHOK MAaKCHMAILHOTO IIPaBAOMOAOOHA. ACHMITOTHYECKAS
3¢ pekTHBHOCTE OLleHOK 10 Pumiepy. [ToHATHE 0 POGACTHOCTH CTATHCTHYECKHX OIEHOK.

6. Maremarndeckas hopMyIUpOBKa 3aaun NpoBepku rumores. Jlemma Heiimana-ITupcona.
Kputepun ¢ MOHOTOHHBIM  OTHOLIEHHeM mpaBpomonobus. Kpurepuu  OTHOMmIEHHS
IpaBAONOA00Hs Ul CIIOXKHEBIX THIIOTe3, TeopeMa Yuikca. Kputepuit CteiofenTa Kak KpuTepuit
OTHOLUEHHS IIpaBAOIONOOHS.

7. Kpurepnii «xu-kBagpar» Kak KpUTEpHH COrTIachs, HE3aBUCUMOCTH H OJHOPOJHOCTH.

8. Kputepuu, ocHOBaHHBIE Ha SMITHPUYECKOM QYHKIIMH pacipene/icHHs.

9. Perpeccus xak yciioBHOe MaTeMaTH4ecKoe OXHIaHHe. MeTo HAaUMEHBIIMX KBAJIPATOB.
Teopema I'aycca — MapkoBa. HecMemeHHOe ONEHMBAHWE MUCHEPCHH IIYMOB. 3ajady

JHMCIIEPCHOHHOr0 aHamu3a. OmHoQaKkTOpHBIH JucnepcHOHHbIH aHan3. Teopema Kokpena.

01.01.06 «MaTemMaTH4YecKasi JTJOTHKA, aJIre0pa H TeOpHS THCE]D
1. MaTemaTH4YeCKas JIOTHKA M TeOPHS aJIrOPHTMOB
1. IlonsiTne amropuTMa ¥ ero yrouHeHUs. BprauciuMmocTs 1o THIOPHHTY, YacTHYHO

peKypcuBHBIe (YHKIIHH, PEKYPCHBHO TEPEYHUCITMMBIE H PEKYPCHBHBIE MHOXECTBa. 1e3HC
Uépua.

2. VHuBepcanbHBle ~ BbMHCIAMBIE  GyHKimH.  CyniecTBOBaHHE  MEPEYHCIMMOIO
HEpa3pelIuMOro MHOKECTBA.

3. IlocTpoeHue moyrpyninsl ¢ Hepa3pemuMon MpobIeMoi pacio3HABAHKS PABEHCTBA.

4. Knaccel P u NP. [lonuHOMHUaIBHas CBOAMMOCTh U NP-nonHble 3a1auu. Teopema 06 NP-
nonHoTe 3aaaud BBIITOJIHUMOCTS.

5. Jloruka BhICKaspiBaHMif. [lpencraBuMocTh OyneBbix OyHKIME (GopMyaaMu JIOTHKH
BbICKa3bIBaHWH. KOHBIOHKTHBHEIE Y IU3BIOHKTUBHBIE HOPMAaTbHBIE GOPMBL

6. Hcuncnenune BeickaspiBanuil. [IoMHOTa B HETPOTHBOPEYUBOCTD.

7. Jloruka npeamkaroB. llpuBenenme GOpMyn JIOTHKH IPEIUKAaTOB K NpeABapEHHON
HOpMaJIbHOH dopme.

8. Hcuucnenue npearkaros. HempotuBopeunBocts. Teopema 0 JeAyKIHH.

9. IlonnoTa ncuncnenus npeaukatoB. Teopema ManblieBa 0 KOMIIAKTHOCTH

10. DyleMeHTapHBIE TEOPHH KJIacCOB aireOpamdeckux cucTeM. Kareropuynele B JaHHOH

MOIIHOCTH Teopud. TeopemMa O IOJHOTE TEOPHUH, HE HMEIOMEH KOHEYHBIX MOJECIEd H
KaTeropuYHBIX B 0ECKOHEHYHOH MOITHOCTH.

11. Paspemumeie Teopun. Teopus NIOTHOIO JIMHERHOIO NMOPSAKa.

12. ®opmanbHas apudmMerrka. TeopeMa O NPEICTaBUMOCTH BBIMUCIMMBIX GYHKIUH B
dbopmanbHOM aprdmMeTuke (63 H0Ka3aTeNnbpCTBA).

13. Teopema I'€énens o nemonnore ¢QopmansHoit apupmerukn. Teopema Tapckoro o
HEBBIPA3UMOCTH apU(PMETHUYECKONH HCTUHHOCTH B apu(METHKE.

14. HepaspemmumMocTs alropuTMHYECKOM Ipo6GIeMBl BBLIBOAMMOCTH Ui apUPMETHKH H
JIOTUKH IIPEeIUKaTOB.

15. AkcHoMaTH4ecKas TeOpHs MHOXeCTB. IIopsaKoBble 4HMClla, TPHHIUIN TpaHCHUHHUTHOMH

HHJYKIUU. AKCHOMA BEIGODA.

2. Aaredpa
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1. Teopemsr Cusnora.

2. IIpocroTa rpymmer A, , 7> 5, u SOs.

3. Teopema 0 KOHEUHO MOPOXKACHHBIX MOJIYIISAX HAJl EBKJIHIOBEIM KOJILIOM H €€ CIIECTBHS
JJ1s abeNEBBIX IPYIN ¥ TMHEHHBIX OIEpaTOpOB.

4. CB0oboaHbIE TPYNITBI U ONPE/IEAIONAE COOTHOIIEHHS.

5. Aurebpandeckue pacmiupeHus mojeil. Teopema o mnpuMHTHBHOM »siemente. Ilone
pasnoxeHus MHorowleHa. OcHOBHas TeopeMa Teopun ['anya.

6. KoHeuHEbIe 11014, WX TOAOJ X aBTOMOP(H3MBL

7. Pamgukan xomema. CTpykTypHas TeopeMa O MOJIYIPOCTBIX KOJBIAX C YCIIOBHEM
MUHUMJIBHOCTH.

8. ['pynma bpayaspa. Teopema @pobenuyca.

9. Hetepos! konbia ¥ Moaymu. Teopema I'unbbepra o 6a3uce.

10. Anre6psl JIn. IIpocTeie u paspermmmele anredpsl. Teopema JIu o paspemmmeix anrebpax.
Teopema bupkroga-Burra.

11. OcHoBBl TeopHM mnpexacTaBiaeHui. Teopema Mamke. OgHOMEpPHBIE IIpEICTABICHHUS.
CooTHOIIEHHS OPTOTOHATBHOCTH.

12. Anrebpangeckue cucreMsl. CBo6oaHbIE anreOpsl. MHOroobpasue ainrebp

13. Pemerku. JlenexunnoBsl pemetku. Teopema CtoyHa o OyneBbIx aredpax

3. Teopust uncen

1. KBapaTH4HbIi 3aKOH B3aUMHOCTH.

2. IlepBOOOpa3HbIC KOPHU U MHIEKCHL

3. Hepasencrra UebbimeBa s QyHkIud m(Xx),

4. Izera-pynknus Pumana wu e€ mpocrelimme cpodictBa B obmactu  Re(s) >1.
AnanmuTHueckoe npejacrapienue a3eta-pyuknun. OTCyTCTBHE HYJEl Ha npsMoii Re(s)=1.

5. ACHMIITOTHYECKHN 3aKOH paclpeleNICHUs IPOCTHIX YUCEL.

6. Xapaxtepsl Jlupuxie, ux mpocreiilie cBoiictBa, U L-¢pyHkuum [Jupuxie. Teopema
Jlypuxiie 0 IpoCTHIX YKCIax B apu(pMeTHIeCKOi IPOrpeccHu.

7. TpuroHoMeTpruiecKue CyMMBEI. Mogynb rayCcCOBOM CYMMBI. Ilonnbie
TPUTOHOMETPUYECKHUE CYMMBI M YHCIIO PELIEHU CPaBHEHHM.

8. Kputepuit  Beitna  paBHoMepHOro  pacnpeneneHus. Teopema  Beiim o
[OCIIEIOBATEILHOCTH 3HAYCHHI MHOTOWICHA.

9. Mopynsgpuas rpynna. Psger DitzenmnreliHa. Paszmoxenuss B psg Dypwre. Teopema o
CTPOEHHH IreOphl MOAYIAPHBIX GopM.

10. MoaynsipHbIi HHBapUAHT, MOJI€ MOAYJISIPHBIX (hYHKIIHH.

11. [IpencraBnenne meabx Yucen YHUMOIYJIIPHBEIME KBaApaTHYHBIMU (OpMaMH.

12. [TpubnuxeHnne BeIMECTBEHHBIX YHce pallHOHAILHBIMU YHciIaMu. Teopema Jlupuxie.

13. Teopema JlnyBumns o npubmkeHnH alreOpandecKux 4Yucell palliOHATLHBIMA YHCIAMH.
IIprMepb! TpaHCHIEHACHTHBIX YHCEIL.

14. TpaHCLIEHICHTHOCTD YHCEN € U T.

01.01.07 «BpiaucauTeILHAsg MATEMATHKA)
1. DyHKIIHOHAJLHLIH aHAJIN3

1. Merpuueckue, HOpMEPOBAHHEIE, IMIILOEPTOBBI IPOCTPAHCTBA.

2. Jluneiineie pyHKUIMOHAIBI U onepaTropbl. HenpepriBHbIE NHHEHHBIE onepaTopsl. HopMa 1
CHEKTpanbHbIH panyc omeparopa.

3. Jluneiinpie Qynxkuuonansl.  ComnpshkeHHOE€ HpocTpaHCTBO. Teopema baHaxa—

HlTeinray3a u ee mpuioxeHus. Teopema Pucca o mpeacTaBieHUH JTUHEHHOIO OrpaHMYEHHOIO
GbyHKIHOHANA (111 THIIE0EPTOBA IIPOCTPAHCTBA).
2. 3apaun mareMaTH4eckod GU3HKH
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1. OcHOBHBIC ypaBHEHHsS MareMaTH4ecKod (U3MKH; MOCTAaHOBKM 3amad. KoppektHo H
HEKOPPEKTHO IIOCTaBJICHHBIE 33/Ia4H.
2. O6o6mieHHOE  peleHHMEe  KpaeBbIX  3aJad  JUId  DJUIMITHYECKHX  YPaBHEHHH..
dyrgameHTaibHOE perienne u Gynknus 'puna ans ypasuenus Jlansaca.
3. 3amaya Kommu. 3amaua Komm ans ypaBHEHHS TEIUIONPOBOAHOCTH W yPaBHEHUS
Kosebanmii

3. YncjeHHBIE METOAbI
1. IIpsiMble ¥ UTEPAITUOHHBIE METOABI PELICHHS CUCTEM JIMHEHHBIX YPaBHEHHUH € MOJHBIMHU

MaTpUIlaMH ¥ MaTpHLIAMHU CHEUMAIBHOTO BUAA. UeOBIIEBCKHE OJHOMIATOBBIE HTEPAIIMOHHBIE
METO/IBL.

2. OObmme cBOHCTBa CHUCTEM OpPTOTOHANBHBIX MHOrOWIeHOB. MHorounensl Jlexxanapa u
YebpimeBa; MX CBOMCTBa M MNpHIOKEHUS. MHTepHonsnHs HENOKAIBHBIMH U JIOKAJbHBIMH
CIIaiHaMH.

3. HaTepnonsoHHble MHOTOWICHB!. BEIOOp y3/10B HHTEPIIOIALHY.

4. bricTpoe muckpeTHoe npeobpaszoBanue Oypoe.

5. YuclieHHOe  MHTErpHpoBaHHe.  VIHTepIONAIHOHHBEIE  KBaJpaTypHble  (OPMYJBL
KeagparypHsie ¢popMynst Tuna ['aycca.

6. Metoab! HHTErPAPOBAHNUS OOBIKHOBEHHBIX Au(depeHIHaANbHBIX ypaBHEHUHA. YHCIIeHHBIE
MeToAbl pemeHust 3agaud Komu m kpaeBbix 3agad. OneHKa NOTPEIMHOCTH, CXOIUMOCTh H
YCTOHYHBOCTE.

7. PasHOCTHBEIE W  BapHAIlMOHHO-PA3HOCTHHIC  METOJBI  pENICHHS  YPaBHEHHUH
MaTeMaTtudeckoil ¢pu3uku. OCHOBHBIE IOHATHS (AIPOKCUMAIHS, yCTOHIUBOCTD, CXOAMMOCTB).
8. Metoapl pelleHHs CETOYHBIX YypaBHeHHH. [IpsMble MeToabl (HpPOroHKH, OBICTpOro

JIUCKPETHOTO NpeobpazoBanus Pypbe, MUKINIECKOH PeIyKIHH).

4. DjIeMeHThI MATeMATHIECCKOH CTATHCTHKH

1. AkcuOMaTHKa TEOpHH BEpOATHOCTEH. BeposTHOCTB, YCIOBHast  BEPOATHOCTb.
HezaBucumocTs.

2. CrayyaiiHble BEJIMYMHBI M BEKTOPBl. OJIEMEHTHI KOPPEIALMOHHON TEOPHMH CIIy4aHHBIX
BEKTOPOB.

3. DJIEeMEHTHI TEOPHU CITy4alHbIX IIPOLIECCOB.

4. TouedyHoe M HHTEPBATLHOE OlIEHUBAHUE MIAPAMETPOB PACIPEACICHUA. DIEMEHThI TEOPHH
MPOBEPKH CTATUCTUYECKUX THIIOTES.

5. DJIeMEHTHl MHOTOMEPHOT'O CTATUCTUYECKOIO aHAIA3A.

5. Pemenue 3KCTpeMaAJIbHBIX 32129

1. DKCTpeMabHBIE 33/ladd B €BKIHMJIOBBIX IIPOCTPAHCTBAaX. Brimykibie 3agaum  Ha
MUHHMYM.
2. MaremaTiiyeckoe IpOrpaMMHPOBAHHME, JIMHEHHOE IPOrpaMMHPOBAaHHE, BBIIYKIOE
IporpaMMHpOBaHue. 3aJadyl Ha MUHHAMAKC.
3. 3amaud oNTHMAILHOTO yIpaBneHHus. [IpuHnun makcuMyma. 1IpHHUHMII JHHAMHYECKOTO
IIpOrpaMMHPOBaHHS.

6. JInckpeTHas ONTUMH3ALUA
1. LlenouncnenHoe  nHHEiiHOe  NporpaMMupoBaHMe (MeTon  I'oMopH,  CBOMCTBa
YHAMOYJISIPHOCTH MaTpPHIIbl OTPaHUYCHUN).
2. Meron BeTBel U rpaHull (Ha mpUMepe 3aIad LEeNOYUCIICHHOTO MM OyleBa JHHEHHOrO
IIPpOrpaMMHUPOBAHHS ).
3. BpeMmeHHas CIIOXKHOCTb PEIECHHS 3aj1a4 JUCKpPeTHOH ontHMHu3anmu. OCHOBHBIE KJIACCHI
cnoxxoctd (P, NP, NPC).
4. NP-tpynHbIe 3a/1a49H (3a/1a4a O PIOK3aKe, 3a1a4ya KOMMHBOSDKEpa).

7. Teopusi KOAMpPOBAHUA



15

1. AndasutHoe xoaupoBanue. Kputepuu onHO3HaYHOCTH AexoaupoBaHus. HepaBeHCTBO
Kpadpra—Maxmuniana.

2. OnrumaneHoe koxupoBanue. IlocTpoeHHe KOIOB ¢ MUHMMAILHOH H36BITOYHOCTHIO.

3. Camokoppextupyromuecs koisl. I'panuna ymakoku. Koapl XeMMHHTa, HCIIPABIIAIOIIHE
€AMHUYHYIO OIIUOKY.

4. KonedHsie 1107151 ¥ 1X OCHOBHBIE CBOACTBA.

5. Kozpr boyza—Yoyaxypu—XokBuHrema.

01.01.09 «/IucKkpeTHasi MATEMATHKA H MATEMATHYECKAS KHOEPHETHKA»

1. MaTtemaTH4YecKOe NpOrpaMMHpOBaHHE
1. TeopeMsl 0 JOCTHXECHUY HUXKHEH rpaHu GyHKuHH (PyHKIHOHATa) Ha MHOXKeCTBe (B EN,
B METPUYECKHX MPOCTPAHCTBAX, B THIILOEPTOBBIX MPOCTPAHCTBAX).

2. Brinykiisle MHOX€ECTBa, BBINYKJIbIE ()YHKIIMH, CHIBHO BRIMYKJIble (PYHKIIUH, HX CBOHCTBA.
3. KpuTepnu onTHMAJIBHOCTH B INIaJIKHX BBITYKJIBIX 33Ja9aX MUHUMH3AIUH.

4. IIpaBuno MuoxuTENEH Jlarpamxa.

5. Teopema Kyna-Takkepa, nBolicTBeHHAs 3aJa4a, €€ CBOHCTBA.

6. Mertoa npoekuuu rpaguenta (B En, B runs6epToBoM mpocTpaHCTBe).

7. Meron HelotoHa.

8. Meroa noKoOpAMHATHOTO CIIYCKA.

9. Mertoa mrpadHbIX GyHKIHA.

10. Merton 6apbepHBIX HYHKIUH.

11. Meron nMHAMH4YECKOTrO IPOrpaMMUPOBAHHUSL.

12. YcrounBocTh, 3amad onNTHUMHU3amuMU. Meron crabuimms3anuu (peryispusanus IO
TuxoHoBy).

13. JIunedinoe nporpamMMupoBanue. CHUMILIEKC-METOA. J[BOMCTBEHHBIE 3a[a4d JIMHEHHOIO
IIPOTrPaMMHPOBaHHUS.

14. JlucKpeTHas ONTUMH3ALIKA.

15. Llemouncnennoe  nuHEHHOEe  mporpaMMupoBaHue (Meron  ['omopu,  cBoiicTBa
YHUMOIYIAPHOCTHA MaTPHUIILI OTpAHUYCHHH ).

16. Meron BeTBei U rpanuIl (Ha MpUMepe 3aJad IEeIOUYMCIEHHOTO WK OyjeBa JIMHEHHOro
MpOrpaMMUPOBAHHUS).

2. UccaenoBanue onepanui, Teopus Hrp

1. AHTaroHuCTHYECKHE UTPhl. MaTpUUHBIE HIPBI, TEOPEMA O MHHHMAKCE.

2. BEIMYyKJI0-BOTHYTBIE QHTAarOHUCTHYECKUE MTIPBHL. 1eopeMa CYHIECTBOBAaHHUS CEAJIOBOH
TOYKH.

3. BeckoanuinonHsie Urpsl » un. PaBHoBecue no Hoairy.

4. IIpuHUMT rapaHTUPOBAHHOTO pe3yJIbTara. MUHHMAaKCHBIE 3a0aqH.

5. MHoroxputepraibHas ONTUMHU3AIHA. OnTuManbHOCTH o ITapero.
Jlexcukorpadudeckuii MOAXO.

6. Koonepatupnsle Urpsl (c-41po, Bekrop Llerm).

7. Hepapxuueckue Urpsl.

3. IMotoxku B cerax (teopema Doppa-PankepcoHa, 3agada W aIrOPUTIMBI IIOHCKA

KpaTuaiiero nyty B rpade, 3aja4a COCTaBICHUS PaCIIMCaHUH, TpaHCIIOPTHAs 3a/a4a).

3. OnTuMabHOe, JIHHEHHOe H HeJIMHeHHoe yIpaBJieHHe

1. TTocTaHOBKa 33124 ONTHUMAIBHOTO YIPABJICHHS, UX KIacCH(UKALIUS.

2. IMpunuun makcumyma ITortpsaruna. Kpaesas 3a1a4a npuHIUNIA MaKCUMyMa.

3. JIluneiitnas 3amava OBICTpPOJEHCTBHS, €€ CBOWCTBA (CYILIECTBOBAHHE PEIICHHUS, YHCIIO
MEPEKITIOYCHHIH ).

4. TIprHIKI MakCUMyMa B BapHAITAOHHOE HCYHCIICHHE.
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5. VhpapnaseMocTh H HaOMIOOaeMOCTh B JIMHEMHBIX CHCTEMax, MX B3aUMOCBA3b
(B3aumozpBoiicTBeHHOCTh). Teopemnl Kanmana, Kpacosckoro.

6. Crabuimsanus HeTMHEHHBIX CHCTeM. MeTOo CKOPOCTHOTO TpajueHTa

7. Metoa AMHAMHYECKOH PeryJIIpU3aliy B 3a7a4e HaOIOJEHHUS.

8. JuddepennmanbHbie HIPHL

4. MaTremaTHYecKoe MOJe/JIMpOBaHHE KnﬁepHeanecRnx CHCTEM

1. Metonosnorusa MaTeMaTH4ecKOro MOACTHPOBAHHS.
2. Knaccuduxanus mozeneit cucrem (Crarudeckue H AUHAMHYECKHUE MOIENH; JUCKPETHBIE
H HENPEPBIBHBIE MOJIENH, JETEPMUHUPOBAHHBIE H CTOXaCTHIECKHE MOJIEIIH ).
3. Mopenu cocTosIHUS U TMHEeapU3alis MOACICH.
4. Heuerkue MHOXeECTBaA M TMHTBUCTHYECKHE NTepeMeHHbIe. HeyeTkue uncia.
5. VY CTORYHMBOCTD H HEYCTOWUYMBOCTD. JIHCCHUNATHBHOCTD M ITACCHBHOCTH CHCTEM.
6. Xaornueckue cucreMsl. Kpurepuu xaoca. [Tokasatenu JIamyHosa.
7. CereBrle Mogenu cucteM. CHHXpOHH3AIUA, KOHCEHCYC, POCHHE.
5. OyHkuuoHAIBLHBII aHAIH3
1. Mertpuueckue, HOpPMHpPOBaHHBIE, THJILOEPTOBHI  MpOCTpaHCTBa.  Merpuyeckue
npocrpadcTBa. HenpepriBabie oToOpaxeHns. KoMmakTHEIE MHOKECTBA.
2. IlpuHIMn ckaTbiX OTOOpa)KEHHH, METOJIbI IOCICIOBATCILHEIX IPHOMMKCHHA H HX
IpuoxkeHus. JInHelHble, HOpMUPOBaHHEIE, GaHaXOBbI U THIHOEPTOBBI IPOCTPAHCTBA
3. Cunbras u cnabasg cxoaAUMOCTh. 3ajaya O HawiIydleMm npubmbkenun. Haumydimmee
paBHOMepHOE npuOIKeHHe. MUHEMATBEHOE CBOMCTBO K03 pumuentoB Oypre.
4. Jluneiinbie GpyHKIMOHANEI U oniepaTopbl. HempeprIBHBIC THHEHHBIE onepaTopsl. HopMa u
CIIEKTPAIBHBIA paJnyC olleparopa.
5. CxomumocTs omnepartopoB; psnx HeliMana W ycjOBHS €ro CXOJAUMOCTH. Te€opeMBl O

CylIecTBOBaHMM OOpaTHOro omeparopa. Mepa 0OyCIOBICHHOCTH IHHEHHOTO Oomeparopa H ee
IIPUMEHEHHE ITPU 3aMEHE TOYHOIO ypaBHEeHHs (pelLIeHHs) TPUOIKEHHBIM.

6. JIuneiinbie pyHkumnonansl. ConpsbkeHHOE mpocTpaHcTBO. Teopema banaxa-llITeitnraysa
U ee mpuiioxkeHus. Teopema Pucca o npeacraBieHdd TMHERHOTO OrpaHHYEHHOro GyHKIHOHATIA
(ma rwisbeproBa mpoctpaHcTBa). CnexTp omeparopa. Conpspk€HHBIE, CHUMMETPUYHBIE,
CaMOCOIIPSKCHHBIE, MOJIOXKUTEIBHO OIpPEICICHHBIE, BIIONHE HEIPEPBIBHBIE ONEpPATOphl U HX
CHEeKTpalbHBIE  CBOiicTBa.  BapualuoHHBIE  MeTOABI  MHHHMH3AIUHd  KBaJpaTHYHBIX
(GYHKLIMOHAIOB, peIleHHs] YpaBHCHUN M HaXOXJeHHS COOCTBEHHBIX 3HaueHHIt (MeTonbl Putia,
By6HoBa-[ ajiepkiHa, HAMMEHBITUX KBAIPATOB).

7. HuddepenimpoBanue HEIHHEHHBIX ollepaTopoB, npoussoansie Openre u ['ato. Merox
HrioTOHA, €ero cx0AMMOCTh U TPHMEHEHHE.
8. ITpoctpanctra ¢pynxumii C, L2, Lp, Wpl. O606meHHast mpou3BoAHASL.

6. YucjieHHbIE METOABI
1. Yucnennbie Metoanl anreOpel. IlpsiMble W WTepallMOHHBIE METOABI PEIICHHUS CHCTEM
JMHEHHBIX YpaBHEHMIl C MOJHBIMH MaTpULAMH M MaTpHIlaMHM CHELHAILHOTO BHJA.
OpnnomaroBble HTEPALIUOHHBIE METOIBI.
2. YebrplmeBckHEe  OJHOINArOBBHIE  HTEPAlMOHHBIE MeToApl. OutuManbsHbIE  Habop
4yeOBIIIEBCKUX HapaMeTpPOB U BBEIYHUCIUTENIbHAS YCTOWYMBOCTH. TpexwieHHbIe (IBYIIAroBbie)
4eOBIIIEBCKUE HTEPALIMOHHBIE METOABI. MeTO/bI CITyCKa H METOJ CONMPSKEHHBIX IPAJUCHTOB.
3. IIpubmwxenne ¢ynkuui. OOmue CBOWCTBA CHCTEM OPTOTOHAIBHBIX MHOTIOWICHOB.
Msuorounenn Jlexkanapa u YeOblmieBa, WX CBOWCTBa U TPUIIOKEHHUSA. MHTEpNONIAIMOHHEIE
MHOTOWIEHbI. BBIOOD y3JI0B HHTEPIIOJIAIHMH.
4. beictpoe muckpetHoe npeobpasoBanue @Dypbe. HMHTepnonsauus HENOKAIBHBIMA U
JIOKaJIbHBIMH CILIaHHAMHU.
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5. Uncnennoe uHTErpupoBaHHe. MHTepPIONSIHOHHBIE KBaapaTypHble (GoOpMymbl 3agada
ONTHMM3anMM  KBaapatypbl. Ksagpatypuele dopmynst Tuma Iaycca. MHOroMepHsbIE
kBanparypubie ¢opmynbl. Ilomsatme o wmerone Monre-Kapno. HHTerpupoBaHHe CHIBHO
OCLMJITHPYIONMX ¢YHKIHH.

6. Merozbl HHTErpHUpOBaHUS OGBIKHOBEHHBIX MU} (PEepeHUHANLHBIX ypaBHEHHH. UHCIeHHbIE
MeTolsl pemreHus 3anadd Komm u kpaeBeix 3amad. OlleHKa MOTPEITHOCTH, CXOAMMOCTD M
YCTOWYHBOCTE. MeToasl NporoHkd u crpenbbbl.  PasHOCTHBIE CXeMBI IS pellleHHS
audpdepeHnnanbHBIX YpaBHEHHH C pa3phiBHBIMEH KOd(p(uiMeHTaMH. IIOHATHE O KECTKHX
CHCTeMaX OOBIKHOBEHHBIX N hepeHINaIbHBIX YPABHEHHUM ¥ METOIAX HX PEIICHHA.

7. PasHOCTHEIE M BapHAlMOHHO-PAa3HOCTHEIE  METOAbl  pEINEHHS  YpaBHEHHM
MaTeMaTH4decKod (pu3rku. OCHOBHBIE TIOHATHS (AaIIPOKCHMAIIHS, YCTONYHBOCTh, CXOJUMOCTS ).
MeToapl mOCTpOEHHS Pa3HOCTHBIX CXeM (METONl CETOK, HHTETPOMHTEPIONIAIMOHHBIA METON,
METO/[ alllIPOKCHMAIIMH MHTETPAJIbHBIX TOXKAECTB, BAPUAIHOHHO-PA3HOCTHBIC M HMPOEKIIHOHHO-
Pa3sHOCTHBIE METOABI, METO I'ajlepKuHa, METOJl KOHEUHBIX 3JIEMEHTOB, METOJ AllPOKCHMAIIHU
KBaZlpaTHYHOTO (YHKIMOHAJNIA); UX TPUMEHEHHE K PEelICHHIO KPaeBhIX M HaYaIbHO-KPAEBBIX
337124 AJIA IUIMITHYECKHX, TapaboNudyecKuX U runepOonueckux ypaBHeHui. OueHka nopsaka
anIpoKCUMAalMY U CXOAMMOCTH. [IByXCIOHHBIE M TPEXCIOWHBIE CXEMBI; UX YCTOHYHUBOCTb.

8. Metoabl pewmieHHss CETOYHBIX ypaBHeHMi. [IpsMpie Meroabl (IIPOTOHKH, OBICTPOTO
JUCKpETHOro IpeobpaszoBanus Dypbe, HUKIHYECKOH peaykiuu). Metoa mnocneroBaTenbHON
BEPXHEH penaKkcalud, HEABHBIE CXEMbl C OSKBHUBAJICHTHBIMH IIO CHEKTpPY OIepaTropami,
DONIEPEMEHHO-TPEYTOJIbHBIH MeToA. MeTonbl pacmienieHds W TEepeMEHHBIX HalpaBeHHH.
[lonstue o metone ®enopeHko. OUHEHKH CKOPOCTH CXOTUMOCTH.

7. AnanTMBHBIE CHCTEMBI H MAIIHHHOE 00yUeHne

IIpumMeps! aTanTUBHBIX CHCTEM.

AJanITUBHEIE CUCTEMBI PAcIIO3HABAHUS H KJIACCH(PHKAIINH.

IIpsiMo#t ¥ HACHTHUKAIMOHHBIH OIXOABI K aJ[alITHBHOMY YIIPaBJICHHIO.

MeTop! peKyppeHTHOTO OlicHUBaHUA. METOA CTOXaCTU4eCKOH! anlpoKCuMany
Meton pexyppeHTHBIX IejIeBBIX HepaBeHCTB B.A. SIky6oBu4a

JIsnmyHOBCKHE METO/IBI aTalITUBHOIO YIIPABJICHHUS.

OnTtumManibHOE aJanTHBHOE YIIpaBjICHHE NIPH OrpPaHUYEHHBIX IIOMEXaXx.

OnTuManbHOE aJJanTUBHOE YIIpaBJICHUE MPH CITyYalHBIX IOMEXaXx.

AJanTHBHOE yIIpaB/ieHHE C SBHOW U HESIBHOHM 3TAJIOHHOH MOJEIBIO.

IIpumepsl 3a1a4 MAaIIUHHOTO O0yYEHUS.

baliecoBckue ceT. Y cIoBHas HE3aBUCHMOCTh BEMUYUH B 6aiieCOBCKON CeTH.

Onenka anmocTepuOpHOro paclpeie/ieHUs CIIyUIaifHBIX BEIMYUH B 6ali€COBCKOH CETH.
13. BoccraHOoBiIEHHE YCIOBHBIX BEPOSATHOCTEH B 0OalleCOBCKOM CE€TH MO HMEIOLIAMCS
HaOIOIEHHIM.

14. BoccTanoBneHnue CTpyKTyphl 6aileCOBCKOH CeTH.

15. Anroput™ npsMoro-odpatHoro xoaa. Anroput™m Butepbu. AnroputMm bayma-Bena.
16. CKppITBIE MAPKOBCKHE MOZEIH B MAllIHHHOM OOy4EHHH.

SRR LN

—
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8. KomOnHaTopHbIii aHaIM3 | Teopusi rpagos

OcHoBHBIE KOMOUHATOPHEIEC YHCIA.

OneHky ¥ acCHMIITOTHKHY A1 KOMOUHATOPHBIX YHCE]L.

I'padsr u cetn. OneHKy uncia rpa@oB U ceTeil pa3IMYHBIX THIIOB.

[Inockue u mnanapusie rpadsl. Popmyna Ditnepa ans mwiockux rpagos. HeoGxonumsie
yciaoBus IutaHapHOCTH B TeopeMe IloHTpsruna-KypaTtoBckoro (6e3  mokasaTenbcTBa
JOCTATOYHOCTH).

5. DkcTpeMaibHas Teopus rpagos. Teopema Typana.

6. Teopema Pamces.

N
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9. Teopusi KogUpOBaAHHA

1. AndasutHoe KopupoBanue. Kpurepuu ofHo3Ha9HOCTH nekoaupoBanus. HepaseHcTBO
Kpadra-Maxmunana.

2. OntumaneHoe kogupoBaHue. [locTpoeHre KOJOB ¢ MUHUMAIBHOM H36BITOYHOCTHIO.

3. Camoxkoppektupyromuecs kozsl. I'panuna ynakosku. Koabl XeMMHHIa, HCIIPABIISIOLIHE
€AMHUYHYIO OLTHOKY.

4. KoHeunsie 1oJis ¥ ©IX OCHOBHBIC CBOACTBA.

5. Kons! boyza-Uoynxypu-XokBuHrema.

10. CeTeBble H MYJIbTHATEHTHBIE CHCTEMBI

1. 3aga4M H METOABI CETEBOrO YIpaBieHHs. MaTeMaTHYeCKHE MOJEIH CETEBOTO
ynpasiieHus. bazoBeie pesynbTathl: TeopeMbl ®Pakca — Miroppes, Pena — bepma, Ondarn-
Cabepa, YeHa.

2. CuHXpOHM3aLUs B CETAX JIMHEHHBIX ar€HTOB ¢ 0OPaTHBIMH CBA3SIMH 10 BBIXOJAM.

YcnoBus TOCTHXKEHHS HeMH YMpaBlIeHHS B CIydae cOaTaHCHPOBAHHOTO HH(OPMAIMOHHOTO
rpadba. VYCIOBHS IOCTH)KEHHS II€JM YOpPAaBIEHHS B Clydae  HecOaTaHCHPOBAHHOIO
uHbopMarmonHoro  rpadga.  YcloBHS — HDOCTHIKEHWS  [ENM  VIOPABICHUA B Cliyyae
HEOPHEHTHPOBAaHHOTO HH(POPMAIMOHHOTO rpada.

3. CXOIUMOCTh  HENpEPHIBHBIX ~ KOHCEHCYCHBIX  @JITOPUTMOB € JBYHAIIPABICHHBIM
B3auMozeHcTBHEM. KOHCEHCYCHBIE IPOTOKONBI € IEPEMEHHOM TOMOJIOTHEH U YCIOBHSA
ux cxogumocTd. HeobxoauMoe u JOCTaTOYHOE YCIOBHE KOHCEHCYCa IpH JBYHAIPaBICHHOM
rpage. ToyHas TUCKpeTH3alUs U yciioBrue Mopo.

4. CHHXpOHM3aIMs B CETIX C UHQOPMANMOHHBIMM  orpaHudcHMaMu. [Ipouegypbi
komupoBaHus. CHHXpoOHHM3alMsl  CHCTeM  Ha OCHOBe  Habmopareneil.  Ymparisemas
CHHXPOHHM3allMsl HEIMHEWHBIX CHCTEM depe3 LUPpPOBOHl KaHAT CBA3H. YIIpaBisieMas
cuaxponu3anys cereif. [TpuMepbl: CHHXpOHH3AIMS Xa0THYECKUX CHCTeM Uya

5. [IpubnmkeHHBI KOHCEHCYC B CTOXACTHYECKMX JHHAMHYECKHX CETSX C HEIOJIHOM
HHpOpMaIHeH U 3aep)KKaMi B H3MepeHUIX. IIpoTOKOI JTOKaIbHOTO I'OIOCOBAaHHS ¥ KOHCEHCYC.
AHanu3 TWHAMWKYA 3aMKHYTOHM CHCTEMBI. MeTOJ] HeIPEPBIBHBIX MOJIENEH.

6. VYnpaerienue 6alaHCUPOBKO#M 3arpy3Ku B BEIYMCIIHTENHHBIX CETSX.
7. Kubepduzudueckue CHCTEMbI 1 HHTEPHET BElIei
8. He#ipoHHBIE CeTH U MHTEUIEKTYaIbHBIE CHCTEMBI B YIIPaBICHUH

05.13.18 «MaTeMaTH4Y€ecKO€ MOACTHPOBAHHE, YHCIEHHbBIE METObI
H KOMILIEKCHI IPOrpaMm»
1. DaeMeHTHI TeopuH PyHKIMH ¥ GYHKIHOHAILHOTO AHAIH3A.
Ilonsatue mepsl 1 uHTerpaina Jlebera. MeTpuueckue 1 HOpMUPOBaHHBIE IIPOCTPAHCTBA.
IlpocTpancTBa uaTerpupyemsix ¢pynkuui. [Ipoctpanctsa Cobonena.
Jlunelinbie HenpepbIBHBIE PyHKIIMOHATIEL. Teopema XaHa—Dbanaxa.
JIuneiinble omepaTopbl. JJIEMEHTHI CcHeKTpalbHOUW Teopun. [uddepeHnnanpHpie H
HHTErpaJIbHBIE ONEPATOPHI.
2. IxcTpemaibHbI€ 33Ja494. BeInyKiblii aHamm3.

RN

1. OKCTpeMaJpbHBIE 3aJadd B EBKIWAOBBIX IIPOCTPAHCTBax. BeImIykible 3ajayM  Ha
MUHHMYM.

2. MareMarnueckoe NpOrpaMMHpPOBaHME, JMHEHHOE IIPOTPaMMHPOBAHME, BBIIYKIOE
IIPOrpaMMHPOBAHHE.

3. 3asauv Ha MUHHUMaKC. OCHOBEI BApHallHOHHOTO HCYHCIICHHS.

4. 3agauM onTUMaIbHOIO ympapieHus. IIpunnun makcumyma. [IpHHIUIN AMHAMHYECKOIO

IPOrpaMMHPOBAHHS.
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3. YmncireHHble METOILI.

Wntepnonsmus n anmpokcuMauus QyHKIHOHAILHEIX 3aBHCUMOCTEH.

Yucnennoe quddpepeHnApoBaHHe U HHTENPHPOBAHHE,

YucneHHBIE METOIB! MOUCKA IKCTPEMYMa.

BeranciuTenbHble METOBI THHEHHOM anreGpsL.

HucneHHbIe METOBI pellieHust CUCTeM TuddepeHimanbHbIX ypaBHEHMI.
CrnaiiH-annpokcuManus, HHTEPITOJIAIHA.

IIpeobpazoBanus Pypoe, Jlannaca, Xaapa u ap. UnciieHHBIE METO/ILI BEHBIET-AHAIN3A.
4. Teopus BeposiTHOCTEIA.

AKcHOMAaTHKa TEOPUH BEPOSITHOCTEH. BeposSTHOCTE, YCIOBHAS BEPOSTHOCTS.
HesaBucumocTts. CiiyuaiiHble BETHYHHEI H BEKTOPEL.

DIEMEHTBI KOPPEJALUOHHON TEOPHH CITyYalHBIX BEKTOPOB.

DIIEMEHTHI TEOPUH CITYYaMHBIX IPOIIECCOB.

5. MaremaTH4ecKkas CTATHCTHKA H CTATHCTHYECKOE MOJETHPOBAHHE

Toueunoe 1 UHTEpBATFHOE OLICHUBAHKUE TAPAMETPOB PaCIIpe/IeICHHUS.

DIEeMEHTHI TEOPHUH NPOBEPKH CTATHCTHYECKUX THITOTES.

DneMeHThl MHOTOMEPHOI'O CTATHCTHYECKOr0 aHAIK3A.

OCHOBHBIE NOHATHA TEOPHUH CTATUCTHYCCKAX PEIICHHH.

Metoap! OCTpoeHHS OLIEHOK. MeTo1 HaMMEHBINNX KBaapaToB. METO MaKCUMAaIbHOTO
npasgononodus. YucneHHbIe METOIbI HAXOXJICHHS OlleHOK. EM-anropuTtm.

N U R WL
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6. MHOroMepHbEIf  CTaTUCTHYECKHH  aHau3. AHanuz TTaBHBIX  KOMIIOHEHT.
JuckpumunanTHBIN aHamu3. KiactepHbrit aHamms.

7. Metoap! ananu3a BpEMEHHBIX pAI0B. MeToabl HaxoxxaeHus Tpenga. Moaens ARIMA.

8. Metoner Monte-Kapno 1nst  BBMHCIEHHS HWHTErpaloB. MeToAbl yMEHbBIICHUS
JIACTIEPCHH.

9. Metoarl MonTe-Kapio a1 pemeHus uHTerpaibHbIXx ypaBHeHHH. [Ipsamble n o6paTHbIe
CXEMBIL.

10. 3ajauu IUIaHUPOBaHUA SKcnepuMeHTa. IlocTpoeHHe ONnTUMANBHBIX JIAHOB

6. MoaenupoBanue.

1. MopenupoBaHue pacupeneneHAN.

2. Meroa Monte-Kapio.

3. HWMuTanimonHoe MOJIETHPOBaHHE.

4, MareMaTuueckie MOAEIH B MEXaHMKE, HeOECHON MeXaHHKe, THIPOJIUHAMHUKE,
3JCKTPOMHAMHKE.

5. MeToapl IOCTPOCHHS MAaTEMaTHYECKHX MOJENiel Ha OCHOBE (PyHIaMEHTAIBHBIX 3aKOHOB
MpUpoIbl. BapralinoHHbIe IPUHIIUITEI TOCTPOSHUS MaTEMaTHYECKIX MOJIETIEH.

6. IlpuHIMOBl NOpPOBEACHHS BBIYACITUTENIBHOIO OSKcrepuMeHTa. Mozens, alropuTM,
nporpamma.

7. Mogaenn auHamMuveckux cucreM. OOLIKHOBEHHBIE IU(PGEpEHIIHANbHEIE YPaBHEHUS.

YpaBHEHHUS B YaCTHBIX ITPOHM3BO/IHBIX.
7. ATTOpUTMHYECKHE A3bIKH.
1. IlpencraBiieHue o A3bIKax NPOrPaMMHPOBAHHS BLICOKOTO YPOBHSI.
2. [axeTs! IpUKIaAHBIX IPOTPaMM.
8. MccregoBanne onepanyii H 3a1a49H HCKYCCTBEHHOI0 HHTEIEKTA.
ABTOMaTH3alUs MPOCKTHPOBAHHUSI.
HckyccTBEHHBIM HHTEIUIEKT.
PacnioznaBanue 06pa3os.

bl e
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2.2. 'ocynapcTBeHHBIH 9K3aMEH MOXKET BKIIFOYATH CIIEAYIONIME BUABI KOHTPOJIBHBIX 3aJJaHui: He
IIPETyCMOTPEHO.
2.3. IlpuMepsl KOHTPOJIBHBIX 33 JaHHIA.

01.01.01 «BemecTBeHHDIH, KOMILUIEKCHBIH H QYHKIHOHAILHBIA aHAJIH3»:

buner Ne 1

1.

JnddepeHupyeMOCTs  MOHOTOHHOM  (QYHKUME 0OYTH  BCoAy. DyHKIHH ¢
OTpaHMYEHHBIM H3MEHEHHeM (Bapmauuei). [IpousBoaHas HeolpeaelcHHOTO HHTErpaja
JleGera. 3amaga BOCCTaHOBICHHUSA (YHKIHH 110 €€ I[POU3BOJHON. AGCOIIOTHO
HenpepeiBHbIE GyHKIuU. Teopema Panona—Hukoauma. MuaTerpan Ctuirbeca.

2. KondopMmHbie 0TOOpaXKeHHs, OCYIECTBIEMbIE dIeMEHTAPHBIMH (YHKIMSIMH. IprHIMI
coxpaHeHus: obmactu. Kpurepum omnomuctHocTH. Teopema Pumana. TeopeMmsl o
COOTBETCTBHH I'paHUIl IIpU KOHGOPMHBIX OTOOPaKEHHUAX.

01.01.02 «/IndpepennuanbHbie ypaBHEHHS, JUHAMHAYECKHE CHCTEMbI
H ONTHMAJIbHOE YIIPABJICHHE:
Buner Ne2

1. JluddepennuansHple ypaBHEHHS C  pa3pbiBHOM  IpaBoif  4acThio. Teopema
CYLIECTBOBaHHS U €AMHCTBEHHOCTH pellleHus pu ycnoBusx Kapareomopu.

2. CrpykTypHas YCTOHYHMBOCTH aHOCOBCKoro mupdeomopdmsma topa. Omnpeaenenue
midpdeomoppusmMoB AHocoBa W GOpMYNIHpoBKa TeopeMbl 00 MX CTPYKTYPHOIA
YCTOMYHBOCTH.

01.01.04 «I'eoMmeTpHA B TOIOJIOTHSI»:
buner Ne3

1. T'magkue wmuorooOpasus. KpurojuHeitHsie koopauHaTel. [nankue oToOpaXkeHHs H
muddepeniman. duddeomopdpusm. I[Nommuoroobpasus. Opuenrtamms. KacarensHble
BEKTOPHI U KacaTelbHble paccioeHus. [IpuMeps! rimaakux MHOroobpaszuii.

2. JIBosictBeHHOCTH [lyankape.

01.01.05 «Teopnsi BeposITHOCTEH M MaTeMaTHIeCKad CTATHCTHKA»:
Buner No4

1. Berssmmuecs npoueccsl. 3anaua ['ansToHa — BaTcoHa 0 BEDKMBaHUYU aMUIKN.

2. Knaccupukanus u IpUMephl CTAaTHCTHYECKHUX 3amay. CTaTHCTHYECKHE HKCIIEPUMEHTHI U
CTaTUCTUKU. OMIUpUdeckue pacnpeneneHus. Bribopounbie MoMeHTHL IlopsakoBsie
cratuctuku. Teopema I'muBenxo-Kanrewm. [IpeaensHbie pacnpeaeneHns BEIOOPOUYHBIX
XapaKTEPUCTHK.

01.01.06 «MaTemaTH4YeCcKas JIOTHKA, aJre0pa U TEOPHA YHCED):
bunet No5

1. Teopema I'émens o Hemonnotre ¢opManbHOl apu¢pmeruku. Teopema Tapckoro o
HEBBIPA3UMOCTH apupMeTHIecKOil HCTUHHOCTH B apu(pMeTHKE.

2. KoHeuHble N0, HX TOAIOA. ABTOMOP(HU3MEI.

01.01.07 «BpruncauTeIbHAA MATEMATHKA):
bunet Neb6

1. 3amava Komm. 3agaya Kommu pans ypaBHEHHS TENIONPOBOJHOCTH H YPAaBHEHUSA
KonebaHuit

2. IlpsMble ¥ UTepallMOHHBIE METOJBI PELICHUS CUCTEM JIMHEHHBIX YPaBHEHHMH C IOJIHBIMU

MaTpuliaMid H MaTpHllaMHd CIOEOHAJIBHOI0 BHIA. YeOrlmeBckue OJHOUIAroBbIC
HTCpallMOHHEBIC MCTO/BL.
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01.01.09 «/IucKkpeTHasi MaTeMATHKA H MATEMATHYECKAS KHOEPHETHKA»
bunet Ne7
1. Anroput™ mpsiMoro-o6parHoro xozaa. Anroput™m Butep6u. Anropurm bayma-Benma.
2. OLEHKY ¥ aCUMIITOTHKY JJ1si KOMOMHATOPHEIX YMCE]L.

05.13.18 «MaTemaTHYecKOe MOIeIHPOBAHHE, YHCIEHHbIE METOABI H KOMILIEKChHI
nporpamMm»
buner Ne§
1. MeTtoap! noCTpoeHUs OLEHOK. MeTol HauMEHBIINX KBaJpaToB. MeTo] MaKCHMAILHOTO
npasaonooous. UncieHHble METObI HaX0XICHUS OLleHOK. EM-airopurm.
2. ABTOMaTH3aIus NPOSKTHPOBAHMS.

3. PexoMeHAanu#A 00y42I0MUMCH 0 MOATOTOBKE K FOCY1aPCTBEHHOMY 3K3aMEHY,
nepevYeHb JHTEPATYPhbl AJ18 HOAT0TOBKH K rOCyAapCTBEHHOMY 3K3aMeHYy

3.1. PexoMeHmanuu 00yqaromimMes 1o HOArOTOBKE K TOCYJaPCTBEHHOMY JK3aMeHYy:

OCHOBHOH aKIEHT IO OCBOCHMIO MUCHHILIMHBI JENaeTCs Ha CaMOCTOATENbHYIO paGoTy
o0 yJaronmmxcsi.

O6yyaromuiics caMOCTOSTEIbHO TOTOBHTCS K DK3aMEHy, HCIIOJIB3YS IS IOATOTOBKH
MaTepHUabl, IPUBEICHHBIE B CIIUCKE JINTEPATYPHI.

BsanMogeiicTBie Mexay npenogaBartelieM H 00YYalOIMMCS OCYIIECTBIIETCS B (opMme
KOHCYJIFTAIlUM.

3.2. IlepeueHp nUTEpaTyphl M IEKTPOHHBIX OHUOIMOTEYHO-HH(POPMAIMOHHBIX PECYPCOB JULA
IIOJrOTOBKH K FOCY/IapCTBEHHOMY JK3aMEHY.

DK3ameH claeTcs 1o BBHIOOPY OJIHOM M3 mepednciieHHBIX BBIIE crienuanbHocTel. [anee
IPUBOJMUTCA IIEPEUYEHB JIUTEPATYPHI I KAXKIOW U3 HUX.

01.01.01 «BemecTBeHHbI#H, KOMILIEKCHBIH H GYHKIIHOHAABLHbIA aHAIH3»

1. Makxkapos b.M., IloakopsiroB A.H. Jlekiiuu no BemectBeHHOMY aHanu3y. — CI16.: BXB-
[lerepbypr, 2011.
2. Mapxkymepuy, Anekceit UBanoBuu. Teopus ananutudeckux Qpynkuuit / A. W.

Mapkymesuu. - 3-e u3fl., crep. - CI16.; M.; Kpacuonap: Jlans, 2009. - ISBN 978-5-8114-0927-3
(B mep.) T. I: Havana teopuu. - CI16.; M.; Kpacronap: Jlans, 2009. - 486 c. 6 sk3. T. I1:
Janpneiiimee noctpoenue teopui. - CI16.; M.; Kpacaonap: Jlans, 2009. - 624 c.

3. Harancon N.I1. Teopus ¢pymkumii pemecteHHOM nepemennoit. - CI16: Jlans, 2008.

4. ITpuBanos N.1. Beenenne B Teopuro QpyHKIMI KOMIUIEKCHOTO ITepeMeHHoro. - CI16:
Jlans, 2009.

5. Hpsaenko MU, Viesaos I1.J1. Mepa u unrerpan. - M.: ®axkropuain, 1998.

6. Esrpados, Mapat Anapeesuy. Ananutudeckue pyaxnuu / M. A. Esrpagos. - 4-e u3a.,
crep. - CI16.; M.; KpacHoaap: Jlans, 2008. - 448 c.

7. 3opuy, Bragumup AuToHoBHY. Marematuyeckuii anamus / B. A. 3opuu. - M.: MIJTHMO, -
2012 Y. II. - 6-e u3n., nor.

8. Jhocrepruxk JLA., Cob6oner B.U. DnemenTrl dynxnuonansHoro anammsa. - M.: Hayka,
1965.

9. Pynun, Yonrep. @yHkuuoHanbHbIH adanu3: [lep. ¢ anrn. / Y. Pyaus. - 2-e u3a., ucop. u

qot. - CII6.; M.; Kpacrogap: Jlans, 2005. - 443 c.

10. CanoBHuuuii B.A. Teopus onepatopos. - M.: Beicur. I1Ikoia, 1999.

11. XarcoH B., ITum JTx. ITpunoxeHus ¢yHKIMOHAILHOTO aHAJIH3a U TEOPHUHU OIIEPaTOPOB. -
M.: Mup, 1983.
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12. Bnagumupos B.C. YpaBHenus matemarudeckoit pusuku. -M.: ®usmariaut, 2003. - 400
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2. Bacunbesa E.B., 3parunnesa T.E., Ueparimes B.E. Aranurudeckas reopus

muhdepenmansupix ypasHenni. CI16.: U3narensckuit nom Caukr-Iletep6yprekoro
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®axropuai [Ipecc, 2000.
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25. Tomon I1.H., KiuMmeik A.Y. MateMaTuyeckue OCHOBBI T€OpHH cuMMeTpuit. M.—keBck:
PerynspHas u xaotudeckad quHamuka, 2001.
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24. CrnpaBouHuk no npukiIaaHoi ctatuctuke. T 1,2. — M.: ®uHaHCH U cTaTUCTHKA, 1989.
25.  Jleman 3. IIpoBepka craTuctuyeckux runores. - M.: Hayka, 1979.

26. Jleman D. Teopus TodeqyHoro onenuBanus. - M.: Hayka, 1991.
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21. Hosuxos I1.C. DneMeHTBI MaTeMaTHYECKOM JTIOTHKH. 2-¢ u3a. M.: Hayka, 1973.

22. Cepp XK.II. Kypc apudpmernxu. M.: Mup, 1972.
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18. Kommoropos A.H., ®omun C.B. Oyukimonansuseiii ananu3. M.: Hayka, 1984.
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23. Tuxonos A.H., Apcenun B.5l. Metoar! pemenns HeKOppeKTHBIX 3a71a4. M.: Hayka,
1979.

24. [IerreeB FO.I1. MaremaTndeckue MeToabl aHaTHM3a SkcriepuMerTa. M.: Bricm. mkona,
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28.  S6nonckuii C.B. BBenenue B AUCKpeTHYIO MaTeMaTHKy. M.: Beicin. mikona, 2001.
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16. Munar, Fep6ept. UckyceTrBo nporpammuposanus Ha C++ - CII6. : BXB-Iletepbypr,
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4. MeToauKa H KPHTEPHH OLIEHKH FOCYyapCTBEHHOI0 7K3aMeHa

4.1. ®opma npoBeACHUS rOCy IapCTBEHHOI'O 3K3aMeHa:

MVYcraas (Iucemennas [ YcrHo-nuceMeHHas [ C mpuMeHEeHHEM KOMIIBIOTEPA
4.2. IlpogomKuTeIbHOCTh TOCYIapCTBEHHOTO SK3aMEHA:

Ha moarotroBky oTBeTa aciipaHTy JaeTcst He Gostee 2 4acoB (aCTPOHOMHYECKHUX ).
4.3. Meroanka U KpUTEpHH OLICHKH rOCYJapCTBEHHOIO 5K3aMeHa:

KpnTean OLICHUBAHHA DK3aMCHA:

. 3HAaHWE OIpeJeNiCHuH, MaTeMaTHYeCKHX NOHATHH, (GOpMyIMpPOBOK H JOKa3aTelbCTB
YTBEpKICHUH

. 3HaHHE PaKTHIECKOro MaTepHala

. BIIaJICHHE HEOOXOIUMBIM MaTeMaTUYECKUM anapaToM

. YMEHHE TPUMEHSATh HMEIOIUECS TEOPETHIECKHE 3HAHNUS ITPH PELICHUH 33124

. KPHUTHYECKOE H CAMOCTOSITENBEHOE H3JI0)KEHHE MaTepuana

. CIIOCOOHOCTH OTBEYATh Ha JOHOJIHUTEIHHBIE BOIIPOCHI 11O IPOrpaMME 3K3aMEHa.

Cucrema OLICHUBaHUA TOCYAApPCTBCHHOI'O JK3aMEHa:
OneHka «OTJIHYHO» BLICTABIAECTCA B TOM cliy4ae, CClIn:

. JaH UCYEPIBIBAIOIIHI OTBET HA IIOCTABJIEHHBIC BOIIPOCH OHIeTa

. JIaHBI OTBETHI HA JIOTIOJHUTEIbHEIE BOIPOCHI

. IIPOJEMOHCTPHPOBAHO HATMYKE IIyOOKHUX 3HAHWH B paMKaX MporpaMMbl SK3aMeHa
. 6e301uO0YHO MCIIOIB30BaH MAaTEMAaTHUYECKHI anmapar

. pELIeHbI IOCTaBICHHbBIE 3a1a4H.

Onenka «xopommoy:
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. JlaH OCTATOYHO IOJIHBIM OTBET Ha ITOCTABJIEHHEBIC BOIPOCHI OUieTa

. JTaHBI OTBETHI Ha GOJIBIIYIO YacTh JOMOIHATENBHBIX BOIIPOCOB

. IPOACMOHCTPHPOBAHO HATTHYHE MONHBIX 3HAHUH B paMKaX MPOrpaMMBbI SK3aMeHa
. B IICJIOM BEPHO HCIIOJIb30BaH MaTEMaTHUCCKHU# ammapat

. MOCTaBJICHHBIE 33]Ja4d PEIICHBI YACTHYIHO.

OneHKa «YIOBIETBOPUTEIBHO:

. JIaH OTBET HA MOCTABJIEHHEIE BOIIPOCH! OHIeTa

. JTaHBI OTBETH! HAa OTJENIbHBIC JOMOTHUTEIbHBIE BOIPOCH

. IIPOJIEMOHCTPUPOBAHO HAJIM4YMeE 3HAHMI B paMKax IMPOrpaMMBbI SK3aMeHa

. HCIOJIH30BaHHE MATEMATHUYECKOTO aflliapaTa COJIECP>KUT HETOYHOCTH

. [IOCTaBJICHHBIE 33JIa4l PEUICHBI JIHIIE B IIEJIOM.

OI1eHKa «HEYIOBJIETBOPHTEIBHON:

. HE J1aH OTBET Ha IIOCTaBJICHHBIC BONIPOCHI OHIeTa

. HE JIaHBI OTBETHI HU Ha OJWH JOITIOJIHUTENBEHBIA BOIIPOC

. IIPOJACMOHCTPHPOBAHA HETOCTATOUYHOCTE 3HAHUI B paMKax MPOrpaMMbl SK3aMEHa
. UCIOJIb30BAaHHE MATEMATHYECKOTO allapaTa COJIEPKHUT rpyobie OMUOKH

. MOCTABJICHHBIE 3a/]a4d HE PECHICHBI.

OOmasi omeHka 3a 5K3aMEH BBICTABISIETCS IO CIEAyOUMM MpaBuiaaM. OLeHka
«OTIMYHO» BBICTABISAETCS B CIIy4ae, €CJIM OTBETHI Ha BCE BOIIPOCHI OIICHEHB! Ha OTJIMYHO, IH60
OMH BONPOC OIEHEH Ha «xopomuroy. OmeHKa «HEyXOBICTBOPHTENHHO» BBICTABILIETCA, €CIIH
uMeeTcsl XoTs Obl OfHAa OLCHKAa «HEYIOBIETBOPUTEIBHO» 3a OTBET Ha OJUH M3 BOIPOCOB.
OmneHKa «yAOBIETBOPHTENILHO»  BBICTABISACTCSA, €CIM HMeeTcs Oolee JABYX OIEHOK
YJIOBIETBOPUTENHHO. B OCTAIBHBIX CITydasiX BHICTABIAETCS OLEHKA «XOPOLIO.

S. Ilpoueaypa npoBexenns rocyJapcTBEHHOI0 IK3aMeHa

5.1. TocyaapcTBeHHass MTOTOBas arTecTallus Uil OOydYaroLIMXCA C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JOPOBbSl MPOBOJUTCA C YYE€TOM OCOOEHHOCTEH HX ICHXO(QH3HYECKOro
pa3BUTHSL, HHAUBUAYATHHBIX BO3MOXXHOCTEH U COCTOSIHHS 340POBhS.

5.2. IlpoBeneHHe roCyAapCTBEHHOro HK3aMEHa OCYIIECTBIAECTCS B COOTBETCTBHH C
[IpaBunamMu 0OOy4eHHs MO IpOrpaMMaM BhICIIETO OOpa3oBaHMs - IPOrpaMMaM IIOATOTOBKH
Hay4YHO-TIEJarOTHYECKUX KaJpOB B acCIHPAHType, IIPOrpaMMaM OpAMHATYPBI, PEAIM3yEMEBIM B
Cankt-IlerepOyprckoM rocyZapcTBEHHOM YHHMBEPCHTETE, YTBEPKICHHBIMH IIPMKa3oM OT
30.08.2018 Ne 8577/1 (¢ mocieaytOMMUMHA U3MEHEHUSMH M JOTIOJTHEHUAMH).

5.3. B curyauuu KpaiiHef HEOOXOAMMOCTH B IESX 3allUThl XXKU3HU H 3/10pOBbA
00yJaronuxcs, HayYHO-MEAarOTHYECKUX pabOTHUKOB H COTPYIHHKOB, 00ECIEYMBAIOIHMX
IIPOBEJICHUE T'OCYAAPCTBCHHOM WTOTOBOM AaTTECTAllMH, IO pEIIEHUIO YIIOIHOMOYEHHOTO
JO/DKHOCTHOTO JIMIA TOCYAApCTBEHHAs HWTOrOBas aTTeCTaldsl MOXET OBITh IIPOBOJAMTCS
HCKITIOYUTEIBHO C IPUMEHEHHEM TACTAHIIMOHHBIX TEXHOIOIHH.
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[Tpunoxxenue Ne 2
YTBEPXJEHA
TIpHKa3oM o177 v/ ZL4Ne 7 ‘%5 4%/

IIporpamma rocyxapcTBeHHOM HTOTOBOH aTTecTalHH
B dopMe BBITYCKHOH KBATHPUKAHOHHOH paboThI
1o HanpasJieHH10 noaroToBku 01.06.01 «MaTemaTHKa H MEXaHHKa»
10 OCHOBHOI1 00pa3oBaTebLHOoil mporpamme MK.3001.* «MaTemaTHKa»
YpPOBeHb 00pa3oBaHHA: OATOTOBKA HAYYHO-NIEJarOrH4eCKHX KaAPOB B aCIIMPAHTYpe

1. O6mye nojoxxeHusn

1.1. BemyckHas kBamMpukanuonHas pabora (mamee — BKP) mpencrasmser coboi
HAYYHO-KBATM(PHUKAIMOHHYIO paGoTy, B KOTOPOH CONEPXKHUTCS pEHICHHE 3aJadud, MMEoMeH
CYIIECTBEHHOE 3HAUeHHE JUIS COOTBETCTBYIOINEH OTpAciid 3HaHHH, MO0 B KOTOPOH H3IIOMXKEHBI
HAYYHO-ODOCHOBAHHBIE TEXHHUYECKHE, TEXHOJIOTHYECKHE WM HHBIC pPEIICHHS M pa3paboTKH,
HMMEIONIME CYIIECTBEHHOE 3HaYEHHE.

1.2. BKP  saBmgercs  caMOCTOATENBHBIM  HCcleJoBaHHEM  ofywdaromierocd,
BBINOJIHEHHBIM 0] pYKOBOJCTBOM Ha3HAYEHHOTO €My HaAYYHOTO PYKOBOAUTENS, B COOTBETCTBHH
¢ ycTaHoBJeHHbIMU TpeboBanusiMu. BKP MoxeT ObITh npeacTaBieHa B BUIE HAYYHOTO JOKIIaAa
06  OCHOBHBIX  pe3ylbTaTax MOATOTOBJIEHHON  Hay4HO-KBAIM(UKAIMOHHOH  paboThl
(ouccepranun).

1.3. TpebGopaHus K HAyYHOMY JOKJIAAY, HOPSIOK €r0 MOATOTOBKHU M NPEACTABICHUS H
KPHTCPHH €r0 OLECHKH OINPERCIAIOTCA IMPOrpaMMOH rocyZapCTBEHHOH HMTOTOBOM aTTECTAllUH C
yaeroM «['OCT P 7.0.11-2011. Hamuonaneusrii cranmapt Poccutickolt ®enepanmu. Cucrema
CTaHAapTOB No HHpopManuu, OGUOMMOTEYHOMY K W3JaTeNbcKoMy Jnely. Jluccepraums H
aBTOpedepar mucceprauud. CTpyKTypa U mpaBmia oopmiueHus» (yTB. H BBEACH B JCHCTBHC
ITpukazom Poccranmapra ot 13.12.2011 Ne 811-cr1).

1.4, O6beM rocynapCTBEeHHOH HTOTOBOHM aTTecTalMM, Y4YeOHBIH IIEpHOA M CPOKH
rOCYJapCTBEHHOM HTOTOBOM aTTEeCTallMK yKa3aHbl B aKTyalIbHOM Y4eOHOM IUIaHE M KaJICHAapHOM
yueOHOM rpaduxe.

1.5. SI3eix mogroroBku u 3amuthl BKP: s3pik peamusanuu  oOpa3oBaTENbHOM
[IPOrPaMMBEL.

2. TpeooBaHusi K CTPYKType H coaepxkanuio BKP

B BBITYCKHO#M KBaTHGHKAITHOHHON paboTe TOJDKHEI OBITH

2.1.  TurynbHbIH IHCT

2.2.  OrnaBneHue

2.3. Bsaegnenue

24. Copaepxxanue

2.5. 3BaxmoueHue

2.6. CHOHCOK HCIONb30BaHHONU JUTEpaTypbl, O(OPMIECHHBIH B COOTBETCTBHH C
[IpaBWJIaMHU, IIPUHATHIMH B HAYIHOH JIMTEPATYPE MO CHELMAIBHOCTH

3. TpeboBanus K NOPAAKY BhINoJHenus U opopmiaeHust BKP
3.1. TpeGoBamumem npu mnoaroroBke BKP B cooTBeTcTBHM ¢ OOIIENPHHATHIMU
THYECKMMH H IIPaBOBBIMH HOPMamH SIBISETCS J0OpPOCOBECTHOE NMTHpOBaHUE. Bhimonnenue
JTAHHOrO TpeGoBaHHs OTpakaeTcsi B OT3bIBE HayuyHoro pykopoaurteins BKP Ha ocHoBaHHH
pe3ynbraTroB npoBepkn BKP Ha 0o0beM 3aMMCTBOBaHHS, B T.4. COACPXKATEIBHOIO BBIABIICHHS
HEIIPAaBOMOYHBIX 3aUMCTBOBAHMH.
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3.2.  O6mwem paboTHI HE NOJKEH MpeBbIIaTh 70 cTpaHuUIl.

3.3. Pexomenayercs ucnoinp3oBath mpudt Times New Roman, 14 myHKTOB, HHTEpBaJ
1,5, mons: neBoe — 30 MM, BepxHee H HikHee — 20 MM, paBoe — 15 MM.

3.4. TuryneHBI# JHCT JODKEH CcolepxaTh Ha3BaHWe paboTh, Ha3BaHHE
CIEUANBHOCTH, NMPodMIb (CreHaTH3alnIo), GaMuiIng, UIMEHA U OTYECTBA aBTOpa, HAYYHOI'O
PYKOBOJAUTENS M PEUEH3CHTa, JODKHOCTH M 3BaHHS HAYYHOTO PYKOBOJHMTENS M PELEH3EHTA.
dopma TUTYNBHOTO JIUCTA YTBEPXKICHA IPUKA30M IIPOPEKTOpa MO yueOHO-METOAHYCCKOH paboTe
ot 03.07.2018 Ne 6616/1.

3.5. TuryneHBIH TUCT 0GOPMIIIETCS HA PYCCKOM M aHITIMHCKOM SI3BIKAX.

4. MeToanka u kpurepun onenku BKP

4.1. Buxg BKP: Beimycknas xBanu¢pukanuonHas paboTa MOXeT OBITh peajld3oBaHa B
BHJIE CAMOCTOSTENIFHOrO HAyYHOT'O MCCIIeI0BaHMsI WK HayuHoro o63opa. BKP Moxxer Bkmrouath
B cebOs Hay4HbIe ITyOIMKallHK BRITYCKHHKA (MHOIMBHAyaJbHBIE N B COaBTOPCTBE). B kadecTse
BKP moxer ObITh HCHOIB30BaHA, YAaCTUYHO WM IOJHOCTBIO, AMCCEpTalMs BBITYCKHHKA Ha
COMCKaHMe Y4Y&HOU creneHu Kaumumara Hayk wixn PhD. BKP Moxer BbIIONHATHCA B dopMe
crapraina.

4.2.  TlpomomxurensHOCTh 3amuThl BKP: Bpems 11 okiaana kak npaBmio He 6onee 15
MHHYT.

43. Meroguka u kputepuun oueHku BKP: T'ocymapcTBeHHas 3K3aMeHAllMOHHAS
komuccus (I'DK) onenuBaer BhINyCKHYIO kKBaiddukannonnyio padory (BKP) Ha ocHoBanuH ee
colepKaHuss M O(QOpPMIICHHS, AOKIaga BBITYCKHHKA Ha 3allUTe U OOCYXXIACHHS COAEPKAHHS
pabotsl urenamu ['DK. Taxoke MOTYT OBITh IPHHATH BO BHUMAHUE OT3BIBBEI HA paboTy, JaHHbIE
HAyYHBIM PYKOBOAWTENIEM U PELICH3CHTOM, U OLEHKH, BHICTABIICHHBIE HMH.

[lpy oOIEHMBaHUM OTAENBHBIX AaCHEKTOB pabOTHl KOMHCCHS MOXET IPOBOAUTH
apryMeHTHPOBAHHOE IOJIOCOBaHUE WIIH, TIO JKEJIAHUIO, MOXKET NPUACPKUBATLCA OaIbHON OLICHKH
B COOTBETCTBUH CO CIIEAYIOLIMMU KPUTEPHUAMH:

(1) Crenenp Hay4HOH HOBH3HKI IOJIYYEHHOTO pe3yibTaTa.

Kpurepuu bannet
Pa6oTa cozepXuT HOBBIE PE3YNBTATHI, IIOJIyYEHHBIE JINYHO aBTOPOM 15
PaboTa CONEPIKUT PE3YIIBTATHI, IOBTOPSIOIINE Y)KE U3BECTHBIE, HO OHH IOJIy4€HBI 10

IIPAUMCHCHUEM HOBEIX TOAXO0J0B H MCTOIOB

Pe3ynpTaThl M METOABI HMX JOCTH)KEHMS, MpPEACTaBIeHHbIE B paboTe, SBISIOTCS
M3BECTHBIMH, OJHAKO BHIOOD M CTHIIb MX H3JIOKECHHUS JEMOHCTpHpYyeT 0a3zoBble 5
npodeCCHOHANBHbBIE HABBIKH BBITYCKHUKA

@ MPOAEMOHCTPUPOBAHO HUYETO U3 BHIIEU3IIOKEHHOTO 0

(2) CreneHb OIHOTHI M3I0KCHUS

Kputepun Bbayuner

Pabota coaep)XWUT TNONHBIE JOKa3aTeIbCTBa IIPEJCTABICHHBIX YTBEPKICHHUH, 10
BBIBOJIBI IIOJTHOCTBIO apTyMEHTHPOBAHBI, H3JI0KEHHE CBOOOIHO OT HETOUHOCTEH

B u3m0KeHNM MMEIOTCHA JTaKyHBI, HE CTaBSIME MOJ COMHEHHE CIPaBEIJIMBOCTD 8
PEe3yJIbTATOB H BEIBOJOB

B pabore ecTh HpeOJONHMBbIE HETOYHOCTH, HE3HAYMTEJIbHbIE OIIMOKHY, 5
noTpeGOBaBIIME TOIOJHUTEIBHOTO OOCYKACHHUS

[IpencraBnenHas paGota COAEPKHUT CYIIECTBEHHBIE OIMHOKH 0

(3) YMmeHue paboTats ¢ HHGOpMaLKe, OnyOJTMKOBaHHOH B HAYYHBIX HCTOYHHKAX
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Kpurepun bamninl
B pabote omucaH HaydyHBIf KOHTEKCT pelIaeMoOl 3ajJadd, yKa3aHbl Hay4dHBIC 10
HUCTOYHUKH
IIponeMoHCTpHpOBaHbl HABBHIKK pPabOTHI C HAyYHOH JHUTEpaTypoll, cocTaBieHa 7
6ubmuorpadus no teme paboTh
B pabGoTe HE MOJHOCTBIO HCIOJIB30BaHBI HEOOXOAWMBIE IS PACKPBITHS TEMBbI 3
Hay4Has JUTeparypa, MaTepUalisl HCCIeIOBAHUS
OTcyTcTBYET TUTEPATYPHBII 0030p, OnbmMorpadus no Teme paboTh 0 B

(4) CriocoGHOCTD K YYAaCTHIO B HAYYHOH JHUCKYCCHH

Kpurepuu baynet

B mporecce 3amyThl IpOAEMOHCTPUPOBAaHA CIIOCOOHOCTh K Y4acTHIO B HAay4HOM 10
JMCKYCCHU TIO pe3yJbTaTaM BEINOJHEHHOH paboThl, JaHbl apryMEHTHPOBAHHBIE
OTBETHI Ha BCE BOIIPOCHI, 33/IaHHbIC KOMHUCCHEH

B mpomecce 3amuTel ObUIM JaHBI OOOCHOBAHHBIE OTBETHl Ha OOJBIIMHCTBO 8
BOIIPOCOB, 33JJaHHBIX KOMHCCHEH

B nmpomecce 3ammThl OTBETHI HA BOIPOCHL, 3aJaHHBlE KOMHCCHEH, OBUIM 2
HEIOCTATOYHO 000CHOBAHLI

B nporiecce 3amuTel He ObUTH JaHBI OTBEThHI Ha OOJIBIIHHCTBO BOIIPOCOB, 3aJaHHBIX 0
KOMHCCcHEHR

(5) CooTBeTcTBHE COEPIKAHMS M ODOPMIICHHS IIPETHIBICHHBIM TpeOOBaHUAM

Kpurepun Bayuer
[To cBoemy comepxkanuio Hu odopmieHHIO paboTa COOTBETCTBYET BCEM 5
MPEeABABICHHBIM TpeOGOBAaHUAM
ITo cBoemy conepxanuio U OQOpMIIEHHIO paboTa YaCTHYHO COOTBETCTBYET 3
NIpEIbSIBIEHHBIM TPeOOBaHUSIM
[To cBoeMy comepxanHuto u OQpOpPMIECHHIO paboTa HE COOTBETCTBYET 0
IPENBIBICHHBIM TpeOOBaHUAM

Ta6Jmua COOTBETCTBUA CYMMBEI 0a/UIOB OIICHKAM 3a BBIIIYCKHYTIO KBaJ'II/I(I)I/IKaIII/IOHHYIO pa60Ty

CymmMa 6aiuioB B 50-6aipHO# 1miKaie Onenka
40-50 OTtnry=HO
30-39 Xopolo
15-29 Y IOBIIETBOPUTEIIBHO
0-14 HeynosneTBopUTENEHO

S. Ilponeaypa 3amutel BKP

5.1. BKP/mayuHbplii pmokjIaa TOJICKHT pa3MEHNIeHUIo OO0ydalomuMcs B CHCTEME
nHGOPMAIIMOHHON TOAIEPKKHA 00pa3oBaTeNBLHOrO Ipouecca B MNOPSAKE, IPENyCMOTPEHHOM
COOTBETCTBYIOIIUM pErjaMEeHTOM, B COOTBeTCTBHH ¢ llpaBmimamu obGydeHHs IO IIporpaMmam
BhICIIEro oOpa3oBaHUST — IIporpaMMaM ITOJATOTOBKM Hay4YHO-NIEJArorM4ecKMX KajJpoB B
acUpaHType, [porpaMMaM  OpAdMHATyphl, peannsyembiM B Cankr-Iletepbyprcxom
rOCyIJapCTBEHHOM YHHBEPCHTETE, YTBEP)KIEHHBHIMH mpukasoM or 30.08.2018 Ne 8577/1 (c
HOCJIEAYIOMUMH H3MEHEHUSIMH U JOTIOJIHEHUSIMH).




34

5.2. TocynapcTBeHHass MTOrOBas aTTecTalMs WIS OOYYAIOIIMXCA ¢ OrpaHHYEHHBIMH
BO3MOXHOCTSMH 3JIOpPOBBsl IIPOBOJHUTCA C Y4YETOM OCOOEHHOCTEH HX INCHXO(PU3HIECKOTO
Pa3sBUTH, HHANBHAYAIbHBIX BO3MOKHOCTEH U COCTOSIHHS 3/I0POBBSI.

5.3. 3amura BKP ocymectBisercs B coorBeTcTBud ¢ IlpaBunamm oOydeHMs 110
IIporpaMmamM BBICHIETO OOpa30BaHMS — MporpaMMaM IOATOTOBKH HAy4HO-TIEJarorH4ecKux
KaJpoB B acHHpaHType, IporpaMMaM OpAUHATYpHl, peanusyembiM B Cankrt-IletepOyprckom
rOCyJapCTBEHHOM YHHBEPCUTETE, YTBEpAeHHBIMH mnpukazom oT 30.08.2018 Ne 8577/1 (c
HOCJIEAYIOIUMHU U3MEHEHHUSIMH H JOMOJTHCHUSIMH ).

5.4. B curyauuu kpaliHeli HeEOOXOOHMOCTH B HENAX 3AlUTHl XKU3HH W 3I0POBBS
o6yJaroluxcs, HayYHO-TIEJAarOTHIECKHX pAOOTHUKOB H COTPYAHHKOB, O0ECHEUHBAIOINMX
IPOBEACHUE TOCYJAPCTBEHHOH HMTOTOBOM AaTTECTallUM, IO PEHICHHIO YIOJHOMOYEHHOTO
JOJKHOCTHOIO JIMIIA TOCYJAapCTBEHHAs MTOTOBas arTecTalus MOXET ObITh MPOBOJUTCS
HCKITFOYATENBHO C IPUMEHEHHEM TUCTAHITUOHHEBIX TEXHOIOTHIA.



