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B coorBerctBun ¢ mpukazom ot 30.08.2018 Ne 8577/1 «OO6 yTBEpKACHUH Hpa@
o0ydeHMsI TO mporpaMmaM BBICIIETO 00Opa3oBaHHMA - TIporpaMMaM IOArOTOBKH Hay4vHO-
MEearOrMYeCKUX KagpoB B acIUPAHTYpPE, NporpaMMaM OpAMHATYpHI, peanuzyembiM B CaHKT-
[TeTepOyprckoM rocyapcTBEHHOM YHHBEpCHTETe», mpHkazoM ot 03.07.2018 Ne 6616/1 «O6
YTIBepKIeHHH (GOpM MNpOrpaMMm roCyAapcTBEHHOM UTOTOBOHM arTecTallMM» M B LENAX
METOJIMUECKOTO  00ECTEeUeHUs] TOCYJapCTBEHHOH HWTOrOBOM  aTTECTAllMM MO OCHOBHBIM
oOpasoBaTtenbHbIM Mporpammam B 2025 roay

ITPUKA3BIBAIO:

1. VIBEepAHTh MNPOrpaMMy TIOCYIAPCTBEHHOM HWTOrOBOH aTTecTallid B (Gopme
rocy1apCTBEHHOr0 3K3aMeHA [0 OCHOBHOHM 00pa3oBaTenbHOW MporpamMme NnoAroTOBKH Hay4YHO-
Ie/IarOrH4ecKux Kaapos B acmupantype MK.3001.* «Maremaruka» Hanpasnenus 01.06.01
«Maremaruka u Mexanuka» (ITpunosxenue Ne 1).

2. VTBepauTh OPOTpaMMy TOCYAAPCTBCHHOM HUTOTOBOH aTTecTauuud B Qopme
BHIIYCKHOW  KBan(puKAUMOHHOM padOTEl 10 OCHOBHOH 00pa3oBaTENbHOW NPOIpaMMeE
IOATOTOBKH HAyYHO-TICAArorMyeckux Kaapos B acnupantype MK.3001.* «Maremaruka»
nHanpaeneHus 01.06.01 «Maremaruka u mexanuka» (I[Ipunoxenue Ne 2).

3. WU. o. wHavampHuka VYTpaBlieHUS MapKeTHMHIa W MEJHaKOMMYHMKAlMA
OropognukoBoit II. B. obecreunTh pa3MelieHue HacTosuiero npukasa Ha caifite CIIOIY B
paznene «Metonndeckoe o0ecrieueHHe TOCYIapCTBEHHON MTOroBo# arrectanmu B 2025 rogy»
(https://edu.spbu.ru/gia/16-normativnye-akty/443-metodicheskoe-obespechenie-
gosudarstvennoj-itogovoj-attestatsii-v-2025-godu.html) He mo3zgHee onxHOoro padouero AHA €
JATBI U3JIaHUs] HACTOALIETO TIPHKa3a.

4. 3a pa3pACHEHHEM COACPIKAHMS HACTOSIIETO MpHKa3a o0paliarbes NOCPEeACTBOM
cepeuca «BupryansHad npuemMHas» Ha caiite CIIOI'Y k 3aMecTHTeN0 NEPBOrO MPOPEKTOpa IO
CTPaTETHYECKOMY DPa3BUTHIO M TApTHEPCTBY - HaYaJbHUKY YTIpaBlIeHHs 00pa3zoBaTeIbHBIX
IIPOTPaMM.

5. IIpennoxeHus 1O U3MEHEHMIO W/HIM [JOTOJIHCHUIO HACTOSINEro IIpHKas3a
HAIpaBJIATE HA aJpec 3JIEeKTPOHHOM NOUTH org@spbu.ru.

- ]
L ]


mailto:org@spbu.ru

6. KOHTpOJ'IB 3@ HCIIOJIHCHUEM HACTOANICTO IIPHUKa3a OCTaBIIIO 34 coboii.

OcHoBaHHe: TPOTOKOJI 3aceiaHus ydeOGHO-MeToiudeckod komuccuun no YI'CH 01.00.00
Maremaruka 1 Mexanuka ot 26.09.2024 Ne 05/2.1/01-03-11.

10 CTPATETUYECKOMY PA3BUTHIO U TIAPTHEPCTRY —
HayaJlbHUK YTIpaBJieHUs 00pa3oBaTEIbHBIX MPOTpamMM

3aMeCTUTENH IEPBOTO MPOPEKTOPA U

M. A. ConoBsesa



[Ipunoxxenune Ne 1

YTBEPX/JEHA

npuKazoMm o1 277 LA 758" ﬂ&;’//

IIporpamma rocygapcTBeHHO# UTOTOBO# aTTeCTAIIHN
B (hopMe rocyaapcTBEeHHOr0 3K3aMeHa
o Hanpapiennio noarorosku 01.06.01 «<MareMaTHKa H MEXaHHKA»
o o6pa3oBarte/ibHOI NPorpaMMe NMOATOTOBKH HAYYHO-IIEIarorH4ecKux KaJapoB B
acmupantype MK.3001.* «MaTemaTuka
ypoBeHL o0pasoBanud «IloAroTopka KagpoB BbicuIel KBATH(HUKALMH»

1. O6mue monoxeHns

1.1.  T'ocynapCTBEHHBIH 3K3aMEH B COOTBETCTBHH C TpPeOOBAHUAMH JEHCTBYIOLIETO
00pa30BaTENBHOrO CTAHAAPTA MPOBOMUTCH JUIS TPOBEPKH BHIMONHEHMS! TOCYAAPCTBCHHBIX
TpeOOBaHMH K YPOBHIO M COJAEPKAHUIO MMOJTOTOBKH BBIMYCKHMKOB ¥ YPOBHS HUX
HOJINOTOBICHHOCTH K PEIICHHIO KaK TEOPETUYECKUX, TaK M NPAaKTHYECKUX MpodeccHoHaTbHbBIX
3a1a4.

1.2.  Ilemblo  rocynapcTBEHHOTO  3K3aMeHa  SIBJSICTCS  ONpeNelieHHE  YpOBHsA
IIOATOTOBIEHHOCTH  BBIMYCKHMKOB M TpoBepka CcHOpPMHPOBAHHOCTH  KOMIIETEHLMH,
IIPEeTyCMOTPEHHBIX Y4eOHBIM IIAHOM OCHOBHOM 00pa3oBaTelIbHOM MTPOTrpaMMBbl B COOTBETCTBUH C
TpeOOBaHUAMH JEHCTBYIONMETO 00pa30BaTEILHOIO CTaHAAPTA.

1.3, OObeM rocyapCTBEHHONW HMTOTOBOM aTTecTalud, y4eOHBIH MEepHOA M CPOKH
rOCYyAapCTBEHHOM UTOTOBOM aTTECTAllMK YKa3aHbl B aKTyaJbHOM Y4eOHOM ILIaHE U KaJeH/IapHOM
y4yeGHOM rpaduke.

1.4.  SI3bIk IpoBeACHHUS TOCYAAPCTBEHHOTO 3K3aMEHA: PYCCKHIA

2. [lepeyeHs IPHMEPHBIX BONMPOCOB, BHIHOCHMBIX HA FOCyAapCTBEHHBIH K3aMeH,
OIICHOYHbIE CPefcTBA (BHABI M IPUMEPHI KOHTPOJILHBIX 3aaHUH)

2.1.  IlepeueHb NIPHMEPHBIX BONPOCOB, BHIHOCHMBIX Ha [OCY/IapCTBEHHBIH DK3aMeH:
DK3aMEH CIAETCS HA BRIOOP OJHOM M3 IePEUHCIECHHBIX CIIEHATBHOCTEH.

01.01.01 «BemecTBeHHBIH, KOMILIEKCHBIN H QYHKIMOHANLHLIA aHATA3»
JleHCcTBHTENBHBIH aHAJIH3
1.1.  Mepsi, uaMepumsbie QYHKIMH, HHTETpa
AnauTvBHBIE (QYHKIMH MHOXECTB (Mepbl), cHeTHas aiauTHBHOCTL Mep. KoHcTpykius
neGeroBcKoro npoaomkenus. Mamepumele gpynknun. CxoguMocTs GYHKIHMH 10 MEpe W MOYTH
Bcroy. Teopemsl Eroposa u Jlysuna. Materpan Jlebera. IlpeaensHblil nepexon Mof 3HAKOM
uHTerpaia. CpasueHue unTerpainos Jlebera u Pumana. [Ipsmele npousBeacHus mep. Teopema
DyOuHm.
1.2.  Heonpenenennstit unrerpain Jlebera u teopus nudepeHIIHpOBaHIS
HuddepenmpyeMocTs MOHOTOHHOW (YHKIMU MOUYTH BCOAY. (DYHKUMH C OrpaHHYCHHBIM
usMeHeHueM (Bapuauumeif). I[IpowsBomHas HeomnpeneneHHoro wuHTerpana JlebGera. 3amaga
BOCCTaHOBJICHUsI (PYHKIHMHU T10 €€ ITPOM3BONHON. AOGCONMIOTHO HempephiBHEIe GyHKIHU. Teopema
Panona—-Hukonnma. MaTerpan Ctunreeca.
1.3.  TlpocTpaHCcTBa CyMMUPYEMBIX (GYHKIMH M OPTOTOHATBHEIE Psi/IbI
Hepasencrsa I'enbaepa m Munkosckoro. ITpoctpancTea Ly, nx nomroTa. ITonHbIe ¥ 3aMKHYThIE
cucteMbl QyHkimi. OpTOHOPMHpOBAaHHBIE CHCTEMBI B L, M paBeHcTBO IlapceBans. Psipl 1o
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OPTOTOHANbHEIM CHCTEMaM; CTpeMJIeHHe K Hymio koddduuueHtoB Pypre CcyMMHPYyeMOH
(YHKIMH B CITy4ae PAaBHOMEPHO OrPaHUYEHHON OPTOHOPMUPORAHHON CUCTEMBI.
1.4.  Tpuronomerpudeckue psasl. [IpeobpasoBanue Oypre
VYcnosue cxonumoctu psana ®Pypee. IIpeacrapnenue GyHKUMI CHHTYISIpHBIMH HHTETpajlaMH.
EnuncTBeHHOCTR paznoxeHus (YHKIUH B TpUrOHOMeTpuueckuii psn. IIpeobpa3zoranne Dypne
HMHTCTPUPYEMBIX M KBaJpaTHUHO HHTETpHpyeMbIX (yHKIMHA. CBOHCTBO €JMHCTBEHHOCTH IS
npeobpasoBanus Pypee. Teopema ITnanmepens. TlpeobpazoBaune Jlamaca. [IpeoGpa3zoBanue
Oypre—CTHATHECA.
1.5. T'mapxme mHOrooGpaszus u auddepeHimanbHbie HOpMbI
KacatensHoe npocTpaHCTBO K MHOrooOpasuio B Touke. [uddepennuancusie (GopMbl Ha
MHOroo0Opasuu. Bremnnii muddepenman. Muterpan ot ¢popMbel mo Muoroodpasuro. Popmyna
Croxca. OCHOBHbIEC HHTETrpaIbHEBIE (OPMYIIEI aHAJIH3A.

KommuiekcHbIl aHaIn3
2.1.  HHTerpajibHbIEe MPEACTABICHHUS AaHATUTHICCKAX QYHKITMH
WHuTerpansnas teopema Kommn u ee obpamenue (Teopema Mopepsr). MHTerpansHas ¢opMyiia
Komm. Teopema o cpeanem. Ilpunmun makcumyma monyis. Jlemma IIBapua. MuTerpan tuna
Komu, ero npeaensubie 3HadeHus. @opmynsl COXOLKOro.
2.2.  Pagpl anmanutudyeckuxX Gpyukuui. Ocobble TOUKH, BBIUeTHI
PaBHOMepHO cxonsmmecs psgsl  aHATHTHYECKUX (yHKIMHA; Teopema Belepmrpacca.
[IpencraBpneHue aHAIUTUHECKUX (YHKUHMH CTElIEHHBIMH psAnamH, HepaBeHcTBa Komm. Hymm
aHanuTMueckux (Qynxumi. Teopema enuHCTBeHHOCTH. M3onupoBaHHBIE OCOOBIE TOYKH
(omHO3Ha4yHOTO Xapakrepa). Teopema Komm o Berderax. BeluuclieHHe MHTETpajIoB € IOMOIIBIO
BerueToB. Ilpuanun aprymenTa. Teopema Pymie. IlpubnmkeHue aHanmnTHIeckuX QyHKIMH.
2.3.  llensie u MepoMopdhHBIC GYHKITHH
Poct neno#t pynkimm. [Mopsanok u tumn. Teopema Betiepimtpacca o uesnsix QyHKIUSIX C 3aJaHHBIMA
HYJSIMHU; pa3lIoKeHHe eso QyHKud B GecKoHedHOe mpousBeaenue. Coaydai neiasix GyHKIIH
KOHEYHOTO Topsaka, Teopema Anamapa. Teopema Mutrar—Jledpdrepa o MepoMopdHbIX
(GYHKIMAX ¢ 33JaHHBIMH TIOJIOCAMH U TTaBHBIMU YaCTAMH.
2.4.  KondopMHBIE 0TOOpaKeHUS
Kondopmuble o0TOOpaskeHHs, OCYIIECTBIAEMBIC 3JeMEHTapHBIMH GYyHKIuAMH. [IpuHIMD
coxpaHenus obnactu. Kputepuu ognomuctHoctd. Teopema Pumana. TeopeMbl 0 COOTBETCTBUH
IpaHHL IIpH KOHGOOPMHBIX OTOOPAKEHHUSX.
2.5.  AHamuTHYecKoe Npo0/DKeHHE
AHanuTHYeCKOe MPOJOJDKEHUE M IoJHas aHanuThieckas QyHkims (B cMbiciae Belepirrpacca).
ITonstne PumanoBoil mosepxnoctH. [IpogomkeHne BAoab kpuBoil. TeopeMa 0 MOHOIPOMHH.
M3onupoBaHHBIE OCOOBIC TOYKM aHATUTHYCCKWX (yHKIMH, TOUKH BETBICHHA OCCKOHEYHOIO
nopsaka. IIpunuun cummerpun. ®opmyna Kpucrobdens—IlIsapua. MoaynspHas ¢yHKUus.
Hopwmansaeie cemelicTBa ¢yHKIMI, KpuTepuii HopManbHOcTH. Teopema [Inkapa.
2.6. T'apmonmueckue GpyHKIHUH
l'apmonnyeckue QyHKUNY, HX CBA3b C aHAMTHYECKUMY. VIHBApHAHTHOCTh FAapMOHUYHOCTH IIPH
KOH()OPMHOI 3aMeHe NepeMeHHbIX. beckoHeuHas TuddepeHmupyeMocTs. TeopeMa 0 CpeHeM U
NPUHIHKI MakcuMyMa. Teopema enmHCTBeHHOCTH. 3amada [upuxine. @opmyna Ilyaccona ans
Kpyra.

DOYHKIHOHANLHBIH aHAIN3
3.1. MerpudecKkue u TOMOJIOTHYECKHE IPOCTPAHCTBA
CX0IuMOCTh NOCIEOOBATENFHOCTEH B METPHUYECKHX MHPOCTpaHCcTBax. II0MHOTA U MOMOJHEHHE
MeTpudeckux npoctpaHcTB. CemapabenbHoctb. IlpuHIMI —CKUMamOIIUX — OTOOpaKeHHH.
KoMIakTHOCTE MHOXECTB B METPHUECKHX M TOMOJIOTHYECKUX HPOCTPAHCTRAX.
3.2. HopmupoBaHHbIE H TONOJOTHUECKUE JTHHENHBIE MPOCTPAHCTBA
JInnelnbIe MpocTpaHCTBA. BEITyKIIble MHOXKECTBA M BHIMTYKIIbIE (DYHKIIHOHATEI, Teopema banaxa—
Xana. OtnenuMOCTb BBIMYKIBIX MHOXeCTB. HoOpMupoBaHmbie TnpocTpaHcTBa. Kputepuu



KOMITAaKTHOCTH MHOXECTB B npocTpaHcTBax C u L,. EBknnaoss! npoctpancTsa. Tononoruueckue
JTUHEHHBIE TPOCTPAHCTBA.

3.3.  JluHeliHble (PYHKIMOHAIBI U TMHEHHBIEC OMEPATOPLI

HernpepoiBHBIE THHEHHBIE QyHKIMOHAIBI. OOIIMi BUI THHEHHBIX OTPAaHHYCHHBIX PYHKIIMOHATIOB
Ha OCHOBHBIX (YHKIMOHATBHBIX MpocTpaHcTBax. CompshkeHHoe mpocTpaHcTBo. Cnabas
TOIIOJIOTHA U clabast cXOMUMOCTh. JIMHeHHbIe onepaTopsl U coNpsKeHHEIE K HUM. IIpocTpaHcTBO
JIMHEWHBIX OrPAaHUYEHHBIX omnepatopoB. CHeKTp U pe3ofibBeHTa. KoMmakTHbIE (BIIOJIHE
HENPEPBIBHBIE) onepaTophl. Teopembl Dpearoasma.

3.4. TI'unpGepTOBEHI MPOCTPAHCTBA U THHEWHBIE OTIEPATOPHI B HUX

HN3omopdusm cenapabenbHbIX 6€CKOHETHOMEPHBIX THILOEPTOBBIX MPOCTPaHCTB. CHEKTpaibHasA
TEOPHs OrpaHUYEHHBIX OIEpPaTOPOB B THILOEPTOBBIX IpocTpaHcTBax. @OYHKIHOHANLHOE
HCYMCIIEHUE JJIA CaMOCOIPSDKEHHBIX OINEpaTopoB M CIIEKTpasibHas Teopema. JuaroHanusalus
KOMITAKTHBIX CaMOCOIIPSDKEHHBIX oIlepatopoB. HeorpaHHYeHHBIE ONIEpaTOphI.

3.5.  uddepeHmmanbHoe ucuncieHHe B THHEWHBIX IPOCTPAHCTBAX

HuddepenipmpoBanie B JHHEHHBIX pocTpaHcTBax. CHIBHBIA W ciaObli audQepenuans.
IIpousBogubie W auddepeHanbl  BBHCHIMX MOPAAKOB. JKCTPEMAaNIbHBIE 3aJadd  JUiA
muddepeHpyemMbIx GyHKITHOHAT0B. MeTon HeloToHa.

3.6. OO0oOmeHHbIe HYHKITHN

Perynsdprble W CHUHTYIspHBIe 000OmeHHble ¢yHKIUU. [IuddepeHiupoBanue, npsMoe
IIPOU3BE/ICHUE U CBEPTKA 0000meHHBIX pyHKUNHA. O6001IeHHbIE GYHKIINNA MEJIEHHOTO POCTA; X
npeobpasoanue dDypoe. [Ipeodpazopanue Jlamnaca 0606meHHBIX GYHKIMHA (ONEepallHOHHOE
ucunciaenne). Ctpykrypa o0600IeHHBIX HYHKITHIH ¢ KOMITAKTHBIM HOCHTENIEM.

01.01.02 «/IndédepenunanpHbie ypaBHEHHs], THHAMHYECKHE CHCTEMbI H ONTHMAJIBHOE
yHOpaBJIeHHE»

O0bIKHOBeHHBIE AH(depeHIINATBLHBIC YPAaBHEHHS

1. Teopems! (ITukapa, Ileano) cyuiecTBOBaHHS M €IMHCTBEHHOCTH pelleHus 3aaa4du Komu
JUIsL OOBIKHOBEHHBIX MU epPEHIMATBHBIX YPaBHEHUN |-T0 MOpA/IKa U X CHCTEM.

2. HenpepsiBHas 3aBucuMOCTS peiieHus 3agaur Ko oT HayalibHBIX YCIIOBUM U TapaMeTpa.
IIpousBonHas pemeHus o napameTpy.

3. TeopeMsl 0 TPOAOTKEHUH peleHus 3aqadu Komn.

4. VYpaBHEHUS MEPBOro NOpAIKa, HE paspelieHHbIe OTHOCUTE/IbHO IIPOH3BONHON. TeopeMa
CYIIECTBOBAHUA U €IMHCTBEHHOCTH penieHus 3agaun Kourn. Ocobble pemeHus.

5. JInneliHble ypaBHEHHs BhICOKOro nopsaka. CTpykrypa oOuliero perieHdus JMHEHHBIX

OJHOPOAHBIX M HEoIHOpoIHbIX ypaBHenud. Dopmyna Jluysmwmist — OcCTporpanckoro, MeTox
BapHaLMU [IOCTOSHHBIX. JIMHeNHbIC YPaBHEHUS ¢ HOCTOSHHBIMU KO3hQUIIUESHTaMM,

6. CucTteMs! JHHEHHBIX ypaBHeHHil. DxcroneHTa Matpuusl. Matpuna Ko, dopmyina
JInyBunns — OcTporpackoro, METOAbl MHTETPUPOBAHUSA JTHHCHHBIX CHCTEM C IOCTOSHHBIMH
K0P unmeHTaMH.

7. JIunenHbIE CHCTEMBI C IepHOIUYeCKUME Ko3pduenTamu. Teopus Dioke.

&. ABTOHOMHBIEC CUCTEMBI IMHEHHBIX U HEIUHEHHbIX ypaBHeHUil. [TonoxxeHus paBHOBeCHS.
[Ipenensusie mukisl. IToctpoenue pasoBoro noprpera.

9. Veroitunpocts 1o JIsnynosy. Teopema JlanmynoBa 06 yCTONYMBOCTH TOJOXEHHS
PAaBHOBECHS 110 IEPBOMY NPHOIIDKEHUIO.

10. Kpaesas 3amaua m1s MMHEHHOTO YpaBHEHMs HIIM CUCTeMbl ypaBHeHHH. Oyukuus ['prHa.
IIpencraBnenue peiieHus KpacBOH 3a0auu.

11. JIviHeiiHbIe ypaBHEHMst BTOporo nopsaka. Hymu pemenuii. TeopeMa cpaBuenns. Teopema
[Itypma. JIocTaToOuHBIE YCIOBHS KOIEOIEMOCTH PENICHUIA.

12, 3apgawa HIrypma—JIuyeumns mns ypaBuecHust BToporo mnopsaka. CBoHCTBa COOCTBEHHBIX

GYHKIUHA.
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13. Huddepennnansuple ypaBHEHHS ¢ Pa3pbIBHOM IIPaBOH 4acThi0. Teopema CyIecTBOBaHHUS
U €IUHCTBCHHOCTH pENIeHuUs NpH ycnoBusax Kapareonopu.
14. JInHeliHbIe ¥ KBa3HIHHEHHbIC YPaBHEHHS ¢ YACTHBIMHU MIPON3BOJHBIMH TIEPBOTO IOPSIKA.

Xapaktepuctuku. 3amaua Ko

YpaBHeHHs ¢ YACTHBIMH MTPOH3BOXHBIMH
15. CucreMsl ypaBHEHU#H ¢ YaCTHBIMM MPOU3BOAHBIME Tuna KoBaneBckoil. AHanutnueckue
pemenus. Teopema Komn—KosaneBckoit.
16. Knaccupuxauus  guHEHHBIX  ypaBHEHH#  BTOpPOro  Iopsaka Ha  IUIOCKOCTH.
XapaKkTepUCTHKH.
17. 3anaua Ko /11 BOJHOBOTO YpaBHEHHUs] U METOIBI ee peteHus. @opmyiel Jlanambepa,
IIyaccona, Kmupxroda. Meton cnycka. CBolicTBa pellleHHi (XapakKTEpUCTHYECKHH KOHYC,
KOHEYHOCTh CKOPOCTH PaclipoCTPaHEHUs BOJIH, XapakTep MepeHero U 3aJHero (GppoHTOB BOJIHBI
u ap.).

18. CwMelaHHbIe 3a7a4¥ TS BOJIHOBOTO ypaBHeHMs. Meton dypee.
19. 3ajtaun Jupuxiie u Helimana i ypaBHeHus [TyaccoHa n MeTOJTBI HX penienus. CBoWcTBa
pelIeHUH (IPUHIMIT MAaKCUMYyMa, TTIaIKOCTh, TEOPEMBI O CPEIHEM H Ip.)
20. 3amaua Ko M cMemiaHHble 3aiauy I YPaBHEHHS TEIUIONIPOBOAHOCTH M METOJBI UX

pemenus. CpolicTBa pellieHn# (MPUHITATT MAaKCHMyMa, OeCKOHedHasi CKOPOCTh PacipoCTpaHEeHus,
GYHKITUS HCTOYHHKA K Jp.).
21.  OOGobmennsie GyHkmu. deficTBus ¢ 0000menHpIME GYHKIUAMH. CBepTKa 0000IEHHBIX
byHxnui, npeodpaszopanue Oypse.
22. IlpocrpanctBa Cobonea Wpm. Teopembl BroxeHUs, ciaeabl ¢yHKuui u3z Wpm Ha
TpaHHuIle 00JIacTH.
23. OO0o00mIeHHbIe pelIeHnsT KpaeBbIX 3a4a4 s BJUIMITHYECKOTO YpPaBHEHHS BTOpPOTO
nopsaka. BapuanuoHHBIH MeToJ| pelleHHs KpaeBbIx 3aiad. KpaeBble 3ajaq Ha COOCTBEHHBIE
(bYHKIMU U COOCTBEHHBIC 3HAYEHMSI.

OnruMaiibHOe yIIpaBjJaeHue
24, Teopemsl oTaenuMocTH, TeopeMa baHaxa 06 oOpaTHOM orepaTope U CJIeJCTBHA U3 HHUX.
OnpenencHue MPOUM3BOJHBIX, OCHOBHBIE TeopeMbl UB(EepeHINANBHOIO HCYHCICHUS B
(bYHKIIMOHATBHBIX MTPOCTPAHCTBaX. TeopeMbl O HesBHOH (YHKUMH H OOpaTHOM OTOOpPaXKE€HHH.
Teopema JlrocTepHuKka 0 KacaTeJIbHOM ITPOCTPAHCTBE.
25.  llpunuun Jlarpamxka mia riagkux 3agad. Cioydad 0€CKOHEYHOMEPHBIX dKCTPEMANIBHBIX
3ajjad ¢ paBEHCTBAaMH W HepaBeHcTBaMu. [Ipocreifnas 3amada u 3ajgava Jlarpamka B
KTacCHYeCKOM BapHalHOHHOM MWCHYHCICHWM; YpaBHEeHHA Oiinepa u Oinepa-Jlarpamxa.
[Ipocreiimie BapHalliOHHbIE HEPABEHCTBRA.
26.  JlocTtaTouHEIe YCIOBHUS A1 OSCKOHECUHOMEPHEIX 3a7ay C PABEHCTBAMH U HEPABEHCTBAMHU.
Ipocreiimas 3agada BapHALMOHHOTO WMCYMCICHHS: HEOOXOOMMBIE M JOCTATOYHBIE YCJIOBHS
3KCTpEMyMa BTOPOTO HOPAJIKA.

27. CBs3p MEXy JIarpaHKMaHOM U TaMIJIBTOHHAHOM. Y paBHeHHe [ aMiisToHa-SKkoou.

28. [Ipunuun makcumyma [ToHTpsiTHHA.

29.  PemleHne KOHKPETHBIX 33a7a4 BapHallMOHHOTO MCYUCIIECHUS U ONITUMANIbHOIO YIPABJIEHUs
M 3KCTpeMallbHBIX 3a/1a4 aHaJln3a, FTEOMETPHH, TEOPUH AlllIPOKCUMALH.

30. OCHOBHBIC OHATHS BBIMYKIOTO aHANHM3a H GOPMYIIBI BBITYKIOTO HCUUCIEHHA. Teopembl

o cybauddepenuuane u 06 ourcrke. [Ipuanun Jlarparika ams BeIIyKibIx 3a1a4. Teopema Kyna-
Takkepa.
31.  Teopemsl IBOHCTBEHHOCTH B BBHIITYKJIOM IIPOrPaMMHPOBaHHH. TeopeMBl IBOHCTBEHHOCTH
N CHMIUIEKC METOJ B JIMHEHHOM NpOorpaMMHMpOBaHMH. TpaHCHOpPTHasl 3ajaya M 3aJada o
Ha3Ha4YeHUH.

JAnHaMHYecKHE CHCTEMBI
32. Obmee mnonaTHe CTPyKTypHOI ycroWumBoctn. Kpurepuit Amnnponora-IlonTpsaruna
CTPYKTYPHOH YCTOMUMBOCTH BEKTOPHBIX TIONIEH Ha cdepe.
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33. HuddeoMophH3MbI OKPYKHOCTH: YHCIIO BpalleHU; 1udGeoMOpPHU3MEI ¢ PAIHOHATILHEIM
4HCIOM BpaileHHus. Teopema o paBHOMEPHOM paclpeieTIeHHH U HPPALHOHATHHBIX TTOBOPOTORB
okpyxHOocTH. Teopema [lamxya (0e3 nokazatennbcTBa). OmnmcaHHe CTPYKTYPHO YCTOHYMBBIX
ndheoMophU3MOB OKPYKHOCTH.

34.  CrpykrypHas ycTOHYMBOCTB aHOCOBCKoTO auddeomopduzma Topa. Ompenencuue
nuddeoMophHIMOB AHOCOBA B (POPMYITHPOBKA TEOPEMEI 06 HX CTPYKTYPHOM YCTONUMBOCTH.
35. OoOmas 3amawa Teopuu Oudypkauumit. Jlemma Capma. Teopema TpaHCBEpPCAIbHOCTH.
CewmelicTpa oOmiero nonoxenus. budypkanus Augporosa-Xorda.

36. CucremMpl, CcoOXpaHSIONME MeEpy, 3proAWYHOCTE. Bo3ppamaemocts mo Ilyankape.
Oprojaudeckas TeopemMa.

01.01.04 «I'eomeTpHs M TONOJIOTHS

1. O6mas TonoJiorus
1. Mertpuueckoe npoctpanctso. [lomHoTta. Teopema bapa o kareropun.
2. Tonomorugeckoe  mnpocrpancteo.  HenpepsiBHOocTh.  ['omMeomMophusM.  AKCHOMBI
OTAeIUMOCTH. CBSI3HOCTP M JIMHEHHas CBA3HOCTE. @akrop-Tonosiorud. Tomonoruu B
(YHKIMOHANBHBIX — IIPOCTPAHCTBAX  (OTPBITO-3aMKHyTasi  TONONOTHS B  NPOCTPAHCTBE
HENPEPBIBHBIX 0ToOpaskeHnH U CK-TOMOIOTHS B IPOCTPAHCTBE IIAJKAX OTOOPaKEHUM).

3. JIemMa VYpeicoHa. Teopema 0 NpooKEHUH HENPEPHIBHEIX (YHKITUI.

4. KommaktHOCTh M cmocoObl koMnaxTudukaruu npoctpaHcTB. Teopema Tuxonosa o
KOMITAKTHOCTH IIPOU3BEACHUS.

5. Pa30buenue equuunel U ero npuiokenus. Teopema BeiteprTpacca 00 anmpoKCHMaiuy
IIOJTHHOMAaMH HENPEPBIBHON (QYHKIMM HAa KOMIIAKTE B €BKJIMJOBOM IIPOCTPAHCTBE.

6. JIeGeroro ompeaeneHue pa3MepHOCTH. HepR NOKpBITHS M alIIpOKCHMAaLUsA KOMIIAKTa
HOJIHA IPaMHU.

7. WHAyKTHBHOE OMpeJielieHHe TOMOMOrMUecKoi pa3MepHOCcTH. Teopema YpbIcoHa 00
5KBHBAJICHTHOCTH.

8. XaycnopdoBa pasmepHocTh. Ee cBsi3b ¢ Tomosormueckoi. dpakTanbl: KaHTOPOBO

MHOKeCTBO, KoBep CepIUHCKOro, HX XaycaopdoBa pa3MEpHOCTE.

2. Aare6pauyeckasi TONOJIOTHA
1. I'oMoTonmyeckas  SKBHBAJIEHTHOCTb. | OMOTOIHYECKHE  KJIACCHI  OTOOpa)KeHUH.
@yHaMeHTalIbHAs TPYIIIA TOMOJIOIHIECKOT0 MPOCTpaHcTBa. I pynma Koc Kak pyHAaMeHTaIbHas
rpynna KOHQUrypauoHHOTO MPOCTPAHCTBA CUCTEMBI TOUEK Ha INIOCKOCTH.
2. ToMoTONMYecKue PPyl IPOCTPAHCTB M MX F'OMOTONKNYECKAs WHBAPHAHTHOCTD. To4uHas
TOMOTOIHYECKAs OCIIeI0BATEIBHOCTD Maphl. Berauciaenue k-MepHBIX TOMOTOITMYECKUX IPYIIII N~
MepHOI cdepbl A1 K MeHBIIMX MJIH paBHBIX N.
3. ITpoctpancTBa Jitnenbepra—Maxuelina. H-mpocTpancTBa ¥ Ipymnna roMOTONHYECKHX
K1accor orobpaxenuii B H-npoctpancrso. KommyratuBHOCTh yHAAMEHTaIbHONW rpynnsl H-
[IPOCTPAHCTBA.

4. I'pynnbl CHHTYJIAPHBIX TOMOJIOTHI U KOTOMOJIOTHH.

5. CuMIUTHIMaNbHBIE M KICTOYHBIE NOpocTpaHCTBA. CHUMIDIMIUAILHBIE M KICTOYHBIE
TOMOJIOTHH H KOTOMOJIOTHH, UX CBSI3b C CUHTYJISIPHBIMH. OHIIepoBa XapaKTePHUCTHKA.

6. I'omoTONMYECKast ”HBAPHUAHTHOCTD T'PYIIII TOMOJIOTHH.

7. YMHOKEHHE B KOrOMOJOTHAX. [OYHBIE T'OMOJIOTMYECKasd M KOTOMOIOru4ecKas

MOCIICJIOBATCILHOCTH TMaphl, ['OMOJIOrMH M KoroMosormn ¢ koddduimentamu. Oneparop
Bokireiina.

8. CBs3b hyHAAMEHTAIBLHOM TPYIIBI M TPYITITEI OJTHOMEPHBIX TOMOJIOTHIA.
9. JBoiicTeeHHOCTh [lyankape mis MHOTO0Opa3ui.
10. Teopun roMomoruit m KOromMoJioruil. AKCHOMBI TEOPHH TOMOJOTHI H KOTOMOJIOTH.

Teopema eAMHCTBEHHOCTH JJI TOMOJIOTHIA M KOTOMOJIOTHH.
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11.  I'pynmel KoroMonoruii kak rpyIis! KJIaccOB OTOOpaskeHHi B MPOCTPaHCTBA Dinenbepra—
MaxneiHa.

12. Kombuo koromomormit H-mpoctpanctBa kak anrebpa Xonda. Kraccubuxanus
rpa/lyipoBaHHbIX anredp Xomda Haj 110JeM paldoHAIBHEIX YHCET.

13. I"'oMonoruy M KoJbLla KOTOMOJIOTMH MPOEKTUBHEIX NpocTpancTB. Knetku IllyGepra u
TOMOJIOTMM MHOT0o00pazuii I'paccMana.

14, HaxpeiTusa. Jlemma 0 HakpbIBaIOIIEH TOMOTOIIMM. Y HHUBEPCAIbHOE HakpbiThe. HakpbiTHE
¥ (pyHAaMEHTaNbpHas rpyIa.

15. AxcroMa 0 HakphIBAIOIIEH TOMOTONMHU H pacciioeHue B cMbicie Ceppa. IIpocTpancTBo
NyTeH U TIETEND, JEMMa O HAaKPHIBAIOICH T'OMOTOITHH [T PACCIOEHUs My TeH.

16.  JlokanmeHo  TpuBMambHBle  paccrnoeHus. Cedenms.  TouHas  roMoOTOMMYECKas
H0CJEI0BATEIFHOCTE PACCTIOCHHU.

17. OcHOBHBIE TIOHATHA TEOPHH TPENSTCTBHH (NPENmATCTBYIOMIMH KONMKI M HEPBOE
IIPEISATCTBHE K CEYCHUIO PACCIIOCHMS).

18. JelicTBIE MOHOZPOMUM B TOMOJIOTHsIX pacciioenus. @opmyia [Tukapa-Jledirena.

19. BektopHsle paccioeHus. Ilpsmas cyMMa M TEH30pHOE UPOHU3BEJIEHHE BEKTOPHBIX
pPACCIOCHUN. :

20.  Mmnoroobpasne I'paccMana kak ©a3a YHHBEpPCAIBHOTO BEKTOPHOTO PAacCIOCHHUS.
IIpoctpanctea Toma u uzoMopduszm ToMa B rOMOTOrHSIX ¥ KOTOMOJIOTHSX.

21.  XapakrepHUCTHYeCKHE KJIACChl BEKTOPHBIX PACCTIOSHHH.

22. Ionstue o rpynne K(X) u nepuoanunoctu borta. I'pynna K(X) kak koroMmonornueckui
(hyHKTOP.

3. Tononorus riiaJKuX MHOT00OPa3Ui
1. I'magkue mHOrootGpasusi. KpusonuueiiHble KoopauHaTel. IJajgkue OTOOpaXKeHHS U
muddepenman. Anddeomopdusm. Iloamuoroodpasus. Opuenraius. KacatensHble BEKTOPH U
KacaTeJIbHBIE paccinoeHus. [Ipumeps! ragKux MHOroo0Opasuii.

2. Teopust Mopca: ¢ynknnn Mopca, HHIyIUPOBAaHHOE KJIETOYHOE pa3bHeHne, HepaBEeHCTBa
Mopca.

3. Ilepectpoiixu B MHOTOOGpasusx. Koucrpykuns [lourpsruna—Toma. [Tonsitue 6opausma
MHOT000pa3uii.

4. Bnoxenunst u norpyxenus. TeopeMa YUTHH O BIOXKEHHHM U IOIPYKCHUU B €BKJIMIOBBI
IIPOCTPAHCTBRA.

5. CyOMepcun 1 riaakue pacciioerus. OcoOble U peryJisipHbIe TOUKH TTIaJAKUX 0TOOpa)XeHHH.
JIemma Capja (popMyIupoBKa).

6. CreneHp OTOOpaXkeHMsA, €€ TOMOTONHYECKas WHBApHAHTHOCTH. IlpyMeHeHMs cTeneHH
otobpaxkeHus. CreneHb 0TOOpakeHUS U HHTETPaL.

7. Teopema I'aycca—bBonHe.

8. I'omoTonmyeckas knaccubuKausa 0TOOpaKeHUH n-MepHO# cdhepsl B cebsl.

9. Paccnoenue Xonda u knaccudukanus oToOpaKeHUN TPEXMEPHON cephl B ABYMEPHYIO.
WNuapuant Xomnda.

10. HNupexc oco0oit TOUKH BEKTOPHOTO MO U TeopeMa Ditnepa—IlyaHkape.

11.  JIBoiicTtBeHHOCTb AnekcaHaepa. MHAeKCH HepecedeH s U 3alenIeHus.

12. Hcuucnenue crpyil. Tomomorun YHTHHM B NPOCTPAHCTBAX DNIAOKHUX OTOOpaskeHHI.

Teopemsl TpancBepcansHOCTH. Teopema TpakcBepcalbHOCTH Toma M ee CIIEACTBHUS: JIEeMMaA
Mopca, cnabas Teopema YUTHH.

13. JIokanpHast KnacCH(UKALUSI YCTOWYMBBIX OTOOPaKEHHUH IUIOCKOCTH B IUIOCKOCTH M B
TPEXMEPHOE MPOCTPaHCTBO. UHcno MuTHOpa 30 THPOBaHHONW 0COOEHHOCTH (YHKIHH.

4. Tononorns MabIX pa3MepHocTei
l. Knaccuukaimst IByMEpHBIX 3aMKHYTHIX TOBEPXHOCTCH.
2. I'pynmner romonoruii ¥ GyHIaMEHTAIBHBIE TPYIIIEI IBYMEPHBIX TOBEPXHOCTEH.
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3. Vanel v 3anernenus. JIpwxenus Paligemaiicrepa. ITonuroM Anlekcanaepa ysia.
4. ITpumepsl TpexMepHBIX MHOT0OOpasumit. Ckieiika nonHotopuit mo muddeomophusmy

rpanunsl. JJuarpamva Xeropa TpeXMEpHBIX MHOT0O0Opa3Hid.

5. 1nddepeHunannHas reoMeTpHs

1. Teopust kpUBBIX B TpeXMEpHOM HPOCTPAHCTBE: HATYPATLHBINA NapameTp, KpUBH3HA H
KpydeHUe KpuBoii, hopmynnl OpeHe.
2. IepBas u BTOpas kBagpaTHuHble (HOPMBI TOBEPXHOCTH, TayCCOBA M CPEHSS KPUBU3HBI,

TIABHBIC HANPABJICHHd M TJIaBHBIE KPWUBHM3HEBI, Teopema MeHbe W dopmyna Diinepa.
JlepHBallMOHHEIE (POPMYITEL.

3. PuMaHOBa MeTpHKa M pHMaHOBBI MHOroooOpasus. IlomMHOrooOpaszus B €BKIMIOBOM
IPOCTPaHCTBE U MHAYLIMPOBAHHAS METPHKA.

4. T'eomerpus JloGauerckoro.

5. IIpoexTBHasA reoMeTpHsl.

6. TeH30pBI ¥ TEH30PHEIE MOJIS Ha TJIAIKUX MHOT000pa3HsX. AJreOpandeckie oriepalliy Haj
TeH30paMu. CHMMETPHYECKHE 1 KOCOCHMMETpUUECKHE TeH30pbI. [IponsBoanas Jlu.

7. Bremnune auddepenunansasie GopMel, BHENIIHEe AH(GEPEHIIUPOBaHUE.

8. Hnterpupoanue BHemHux auddeperunansHex Gopm. @opmyna Crokca. Tounble H
3aMKHYTbIE )OPMEL.

9. Koromonoruu ne Pama. Teopema ne Pama (0e3 nokazatenscTaa).

10. Oneparop Jlamnaca u rapmonnyeckne GopMEI.

11. JBolictsenHOCTH [Tyankape.

12. KosapmantnHoe mubdepennupoBanue. Cumponsl Kpucroddens. Tensop kpydeHwHs.
PruMaHOBEI cUMMeTpHUYECKHE CBA3HOCTH.

13. Tenzop kpuBH3HBI PHMaHa 1 KpHTEpHil TOKAIBHOH €BKIMAOBOCTH PUMaHOBOH METPHKH,

TeH30p Pudun u ckansgpHas kpusu3Ha. Teopema ["aycca o CBS3M MeXIy CKaJsIpHOM K rayccoBoi
KpHBH3HAMH.

14. IlapannensHBIi nepeHoc W reonesndeckue. Popmyna Ditnepa—larpamxa. ITpuMepsr:
Te0JIe3UIECKUe Ha IUIOCKOCTH, cdepe, IUockocTu JlobadeBckoro, NMOBEPXHOCTH BpallleHH.
CorpskeHHBIE TOYKH U HHJIEKC T€0Ie3UIECKOH.

IS. CBA3HOCTH U KpHBH3HA B paccinoeHusx. ToxaecTBo bbsHKH.

16. XapakTepUCTHIECKHE KIacChl M XapakTepucTudeckue yuciaa. KoHerpykuua DxeHds—
Beiing xapakrepucTHUECKHX KITaccoB, XapaKTEPUCTHUECKUE YHCIIA.

17. Teopema CTokca W HWHBapHaHTHOCTh XapaKTEPUCTHUECKHUX HYHCEN OTHOCHUTENLHO
dopnmzma.

18. ITpoexTuBHas NIBOHCTBEHHOCTH U Npeobpa3oBanus Jlexanapa.

6. I'eomeTpuyeckHe CTPYKTYPhI HA IIIAAKHX MHOT000paszuax
L. CTpyKTyphl Ha TIaJKHX MHOrOOOpasusX: PHMaHOBA, IOYTH KOMILIEKCHAas, 3pMHTOBA,
KOMIUIEKCHas, KanepoBa. IIoHATHE 0 IPensITCTBUAX K CYLIECTBOBAHHIO CTPYKTYP.
2. Cumnnexrnyeckas CIpykTypa. llpuMmepsl cHUMIUIEKTHYECKMX MHoroobpasmil. Teopema
Hap0y. CymecTBoBaHHe [TOYTH KOMIUIEKCHOM CTPYKTYPhI HA CHMILIEKTHYECKOM MHOTOOOpa3HH.
3. Cko6ka Ilyaccona. IIpumMeps! myacCOHOBBIX MHOr000pa3uil. ' aMIUIBTOHOBBI BEKTOPHBIE
II0JIS ¥ FAMMJILTOHOBEI CHCTEMBI. [IepBhle HHTErpaibl raMAILTOHOBEIX CHCTEM.
4. KoHTakTHBIE CTPYKTYpBl H KOHTaKTHBIE MHOrooOpasus. I[lpmmepsl. CrioeHus u
pacnpeneneHus.
5. Teopema dpobenuyca.

7. TeomeTpus rpynn JIn 1 0HOPOJHLIX NPOCTPAHCTR
1. ['pynmer JIn u anreGps1 JIn, npucoennHeHHOe NpexacTaBieHue. Anredpa JIu BeKTOpHBIX
nosiert. Jledicteusa rpynn Jlu Ha rimagxkux MHOrooOpasusx. OJHOCBS3HBIE W HEOJHOCBSA3HbIE
rpynns! JIx.
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2. OnHoponHEIE HpOCTpaHCTBA. IIpuMepsl: KIAacCHYECKME MATpUuHble Tpymmel  Ju,
muoroo0pazust I'paccmana u Ultudens, narpamkesrl rpaccmanuansl U(n)/O(n) u U(n)/SO(n).
KomnakTtHsle rpynmnst JIn v OMMHBapHaHTHAsS METPUKA.

3. Komeuo koromomoruii kommakTHoH TIpynnsl Jlu. I'pynmel TOKOB #  IPYIIBI
auhpeomMophU3MOB Kak IPEMEPBI OECKOHSYHOMEPHBIX rpymm JIu.

8. /luckpeTHasi ¥ KOMOHHATOPHASI TeOMETPUSI

1. Beimykxiisie MHOKECTBA U pa3OUeHUA IpocTpaHcTBa. Pa3duenus BopoHoro u JlenoHe.
2. Kpucramnsl kak npaBWIbHBIE TOUYeYHBIe CHUCTeMBI. Kpucramnorpaduueckas rpymmna B
€BKJIMI0BOM IpocTpancTBe. Knaccudukanus kpuctaiuorpadhudeckux rpymil Ha INIOCKOCTH.
3. IlpaBuiibHBIE MHOTOTpaHHUKH. Teopema Komm 0 €IWHCTBEHHOCTH  BBIIYKIIOTO

MHOTOTpaHHHKA C JaHHBIM HabopoM rpaHei.

9. 'eoMeTpHuecKasi TeOPHA YPABHEHH B YaCTHHIX NPOU3BOJHBIX
CriekTp YHUTapHOH alnreOphl.

Jlokanusarus Konen u MomyJieH.

KBazupaccnoeHust 1 IceBI0PaCCIOCHHUS.

Moayns nuddepeHnppoBanuii anreOpel.

YuusepcaisHoe nubdepeHIpoBaHue.

JIunelinele quddepeHIUanbHbIE OepaTOpPHI.

Anrebpa cuMBoII0B U OEepeHIIHANEHOTO OIepaTopa.
I'amMuIbTOHOB hOpMaTH3M.

IIpocTpaHCTBO JKETOB.

HduddepeHnmanpHO 3aMKHYTas KaTETOPHUsL.

CTpyKTypa IpeacTaBIsIomEro 00beKTa.

I'eomeTpuueckue Moaymnu.

Anredpa KOCUMBOIIOB UG hepPEHIHATBHBIX ONIEPATOPOB.
Anredpa Xonda KocUMBOJIOB UG bepeHIIHAIBHBIX OIIEPaTOPOB.
HBolicTBeHHas anredpa k anredpe Xorpa KOCUMBOJIOB.

OPX_NAN R L=

bk e e b
Nk RN o

01.01.05 «Teopusi BeposITHOCTEH U MaTeMaTHYeCKasA CTATHCTHKA»

1. BeposiTHOCTHBIE MePb, ¢JIy4aiiHbie BeJNYNHBI ¥ pacnpegejaeHns B R".
1. BeposATHOCTHOE MPOCTpaHCcTBO. AKkcromarrka Kommoroposa. OCHOBHBIE TOHATHSA TEOPUU
BeposiTHOCTe. TIpUMepEl BEpOSTHOCTHBIX TPOCTPAHCTB: CXEMa PABHOBO3MOXHBIX HCXOJIOB,
reOMETPUYECKHE BEPOSITHOCTH. YCIOBHasg BEPOATHOCTH, (POPMYINBI ITOJIHOM BEpPOATHOCTH H
¢dopmyier Batieca. HezasHcHMOCTE CIy4aiiHBIX COOBITHIA.

2. Hcneitanns  Beprymm. ®opmyna beprnymnu. HopmanbHoe M ITyacCOHOBCKOE
npubnmxenns B cxeme bepuymnu. Teopema beprymnu u TeopeMa Bopens.
3. Cny4alinpie BeIMYMHEI U UX pacnpenencHus. OyHkuun pacupeneneHus. Tpu OCHOBHBIX

THIIA pacnpeaelncHui, npuMmepbl. CiyuaiiHple BEKTOpB, MHOTOMEPHBIE paclpeaeIeHHs.
HesaBucuMocTh CilyyalHBIX BeIMYHH. beckoHeuHBIE CHCTEMBI CIydalHBIX BEJIHYHH, T€OpeMa
Konmoropora o mpogo/keHHH CHCTEMBI KOHEUHOMEPHEBIX paclpesielIeHU 10 MEPBI.

4. MowmenThl ciry4qaliHeIX BeIuunH. MaTemaruueckoe oxkufanue u qucnepens. Hepasenctso
Yeonimesa. IIpunoxenus HepaBeHcTBa YeOblmeBa: MOKA3aTeNbCTBA 3aKOHA OOJBIIMX YHCEI,
nokaszaTenscTBO bepuireiina Teopembl Belepmitpacca. Crapiuivie MOMEHTHI, KOppelsiiUOHHAs
Marpuua, KodhHHUIHEHT KOPPEISLHH.

5. Paznuunbic BUABI CXOAWMOCTH CIyYailHBIX BENMYHH W B3aMMOOTHOIIEHUS MEXIY
PasIMYHBIMHA BHIAMH CXOAUMOCTH.
6. CxomnmocTs B cpeaneM. OpTOTOHAJILHOCTh WM HEKOPPEIUPOBAHHOCTH CIYHANHBIX

BesimyuH. [lpoekius cilydaliHOH BeIMUYMHBI HA TOIPOCTPAHCTBO, IMOPOXKICHHOE IAPYTUMH
CIIy4aWHBIMU BEJIMUUHAMH.
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7. HesaBucumocrts. coObITHIT M curma-anreOp. YCIOBHBIE BEPOATHOCTM M YCIIOBHBIE
MaTeMaTH4eCKHE OJKUAAHUS.

8. XapakTepucTuueckue GyHKIMH, popMyia oOpanieHUs U TeopeMa eTUHCTBCHHOCTH, CBS3b
C  MOMEHTaMH  CIy4YalHBIX  BeJIMYHH, HETIPEPBIBHOCTE ~ COOTBETCTBHA  MEXIY
XapakTEePUCTHYECKUMHU (GYHKLUHAMH U pacrpe/ieeHHsIMH.
9. IIpousBoadue GyHKIINN U UX CBOMCTRA.

2. IlocienoBaTeILHOCTH HE3ABHCHMBIX CIyYalHBIX BeTHIHH
1. IToceoBaTeILHOCTH HE3aBUCUMBIX CIIy4aHHbIX BeJM4UH. 3akoH «0-1», JleMMa bopeins-
Kanrennu.
2. YcueHHbIN 3aK0H OONBIIMX YUCE.
3. LlenTpanpHas npenenbHas TeopeMa, TeopeMsl Jlesy, JlanyHoa, Jlunnedepra u demnnepa.
4. O1ueHKH TOUHOCTH MPHUOMIDKEHUS B LISHTpALHOH NpeaensHol Teopeme. Teopema beppu-
DcceeHa.
5. besrpannuno menmmele pacnpenenenus. llpencranenne Jiepn—XwuHunHa norapudma
XapakTEPUCTHUECKON (PyHKIMHA O€3rpaHHYHO JAEJTUMOI0 3aKOHa.
6. BeposTHOCTH GONBIIHX YKIIOHCHHIA.
7. 3aKoH MOBTOPHOTO JiorapudmMa.

3. Cay4aiiHble TpoIecChI
1. CnyuaiiHble POLIECCHI: OCHOBHBIC ONMPEICIICHHUS H IIPHMEPHIL
2. DKBUBAJIEHTHBIE Ipolecchl. Perynspusanus npoueccoB. HenpepbIBHOCTL TPacKTOPHH,
yciosus KoaMoroposa HENpEPLIBHOCTH TPAEKTOPHH.
3. Buneposckuit npouecc u nponecc Ilyaccona. Knaccudukanus rnpoueccos.
4. CnyuaitHoe Onyxanue. Bo3sparHocts. TeopeMa BoCCTaHOBIIEHHUS.
5. L_2 Teopus cnyudaitHbIX mnpoiieccoB. IIponeccsl ¢ OPTOTOHANIBHBIMH IIPUPAIEHUSAMH.
CroxacTHYeCKHE HHTETPATILL.
6. CrannoHapHbIe B IIHPOKOM CMBICIIE IIPOIIECCHl H UX CIIEKTPAIbHOE IPEACTaBICHHE.
7. 3aja4da nMporHo3a.
8. IIpouecchl ¢ He3aBUCHUMBIMH MPHUPAIICHHSIMH.
9. ITpencraBaeHne CTOXaCTHUECKHA HETIPEPBIBHBIX MPOLECCOB ¢ HE3aBUCUMBIMU
[IpUpALICHUSIMH.
10. MapkoBckHe Mpolecch, OXHOPOOHBIC MApKOBCKHE TIPOLECChl M aCCOIMHPOBAHHBIE

noayrpynmnsl. OAHOPO/HBIE BIONHE pa3pblBHBIE MaPKOBCKHE mpouecchl. [Iponeccsl co c4eTHBIM
MHOJKECTBOM COCTOSTHUH.

11. Croxactnueckue unrerpainsl Uto. Croxactudeckue auddepeHunanbHple YPaBHCHHUS.

12. Huddysuonnsie npoueccsl. @opmyna HUro.

4. M30panHbIe BHIbI 3aBACHMBIX CJIYYaHHBIX BEJIMIHH

Maprunranel 1 cyomaptunransl. Hepasenerso Jdy6a. Toxaectso Banba.

TeopeMsl 0 CXOAUMOCTH MapTHHTAJIOB.

Henu Mapxkora, k1accuuKanus COCTOAHUH, YCIOBHS SPTOJHIHOCTH.

IIpouecce! poxxaeHus u THOCIH.

Betmsimpecs npoueccel. 3agaga ['ansTona — BaTcoHa O BEDKHBAHUH (DAMUITHH.

S. MaremaTH4eCcKas CTATHCTHKA

L. Knaccudukanus u npuMeps! ctaTucTHIeckux 3aaad. CTaTHCTHYECKHE HKCIIEPHMEHTBI U
CTaTUCTUKU. DMIIMPHUYECKHE pacTipenenenns. BeibopouHbie MOMeHTHI. [TOpSIKOBbIE CTATHCTHKH.
Teopema I'mueenxo-Kanrennn. IlpeiensHble pacupeneneHus BEIGOPOUHBIX XapaKTEPHCTHK.

Sk -

2. BeIOOpKH W3 HOpMAalbHOII COBOKYITHOCTH, PACHPENEICHUA OCHOBHBIX CTATHCTHK,
CTaTHCTHYECKHUE 3aJauH O MapaMeTpax HOPMAILHOTO paclpeaeicHus
3. Hocratounsie craTucTHkA. Teopema dakropusanun. TToJHOTa ZOCTATOUHBIX CTATHCTHK.

Hecmemennoe oneHMBaHHE ¢ MOMOIUBIO JOCTATOYHBIX CTATHCTHK: Teopembl Pao —Biexysna-
Konmoropoga u Jlemana-llledde. Teopema Ba3sy.

4, [TocTanoBKa 3aa4m CTATHCTHYECKOrO OLEHMBaHWA. TpeGoBaHuWsA, TPEIBABISEMBIE K
OLIeHKaM lapameTpa. J[omycTuMele, MUHUMAKCHEIE H 0aHi€COBCKHE OLIEHKH, COOTHOLICHHS MEWKIY
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HUMH. METOBI HOCTPOCHHS OLICHOK. PerynspHbie CTATHCTHYCCKUE SKCIICPUMEHTDI, HHHOPMAIHs
Oumiepa, HepaBeHCTBO Kpamepa - Pao. DKCIIOHZHTHBIE CEMEHCTBA.

5. MeTtoa MakcHManbHOTO NMPABONIOIOOHS ¥ IPHMEPHI €T0 IPUMEHEHHS. ACHMITTOTHYECKHE
CBOMCTBA OLEHOK MAaKCHUMaJbHOTO IpaBaononodus. AcumnroTndeckas 3QQekTUBHOCTh OLIEHOK
o Gumepy. [louaTHe 0 POOACTHOCTH CTATUCTHYECKUX OIIEHOK,

6. MaremaTtudeckast hopMyTHpOBKa 3aa9u MpoBepku runotes. Jlemma Heiimana-ITupcona.
Kputepun ¢ MOHOTOHHBIM OTHOLIIEHHEM IpaBIonofoous. Kputepnu oTHOMEHH IpaBIONoA00us]
JUIS CJIOKHBIX THIIOTe3, Teopema Yunkca. Kputepuii CThIOfieHTa Kak KPHTEPU OTHOLICHUS
NPaB/IONIOA0OHS.

7. Kpurepnii «xu-kpagpaty Kak KpuTepui corjlacus, He3aBUCUMOCTH M OJTHOPOTHOCTH.

8. Kputepun, ocHoBaHHEBIE Ha IMITUPHYECKOH QYHKIIMH pacTipeIeICHUA.

9. Perpeccus kak yclIOBHOE MaTeMaTU4ECKOE OXHAaHHE. MeTol HaMMEHBIIMX KBaJpaToB.
Teopema T'aycca — MapkoBa. HecMmelleHHOe OLIGHMBAHHE [HCIEPCHUM IIYMOB. 3ajadu

JucrepcMoHHoro aHanusa. OaHodakTopHeIH AucniepcHoHHbId aHanmu3. Teopema Kokpena.

01.01.06 «MarTemMaTH4ecKas JIOTHKA, ajirefpa U TEOPHUA YHCED»

1. MaTeMaTu4ecKasl JIOTMK2A W TEOPHUsl aJITOPHTMOB

L. IonsTHe anroputMa W ero yTOUHEHHs. BrlUHCIMMOCT, MO THIOPHHTY, YacTHYHO
pEKYpPCHBHBIE (DYHKITHH, PEKYPCHBHO TICPECUACITUMBIC H PeKYPCHBHBIE MHOXecTBa. Tesnuc Uépua.
2. VuuBepcanbHple  BeldMcIMMBIE  (QYHKOUH.  CyIIecTBOBaHME  IEPECUYMCIHMOTO
HEPa3pelIMMOTO MHOXECTBA.

3. [TocTpoeHue MoMyrpymnsl ¢ Hepa3peMoii mpodieMoil paclio3HaBaHUS PaBEHCTBA.

4. Knaccet P u NP. ITonuHOMHMaIBHAs CBOJAMMOCTE H NP-TIoaHbIe 3aAa4H. Teopema 06 NP-
IIOJIHOTE 3a/la4il. BRIMOIHUMOCTS.

5. Jloruka BeickazbiBaHWi. [IpencTaBuMocTh OyneBbIX (GYHKUMH (QOpMynaMH JOTHKH
BBICKa3bIBaHUH. KOHBIOHKTHBHBIE U JIH3BIOHKTUBHBIC HOPMAbHBIC (OPMBIL.

6. Hcuucnenue Boicka3piBaHui. [ToIHOTA M HEMPOTHBOPEYHUBOCTb.

7. Jloruka npenuxatoB. IlpuBenenue ¢GopMys IOTMKH NPEAUKATOB K IpeABapEHHON
HOpMaJILHOH (hopme.

8. Hcuncnenue npenukatos. HempotusopednBocTs. TeopeMa 0 JeTyKIIUH.

9. ITosHOTa MCYHCIIEHUA TPeaUKaToB. TeopeMa ManbiieBa 0 KOMOAKTHOCTH

10. DJeMEHTapHBle TEOPHHM KJIACCOB anreOpamyeckux cucteM. KareropuuHble B IaHHOU

MOIIHOCTH TEOpHH. TeopeMa o TMOJHOTE TEOPHH, HEe HMEIONICH KOHEYHBIX MojJenel u
KaTEerOPUYHBIX B 0ECKOHCUHOH MOIIHOCTH.

11. Pazpemnmeie Teopun. Teopus mIoTHOTO THHEHHOTO TOPSAKA.

12. @®opmMmanbHas apudmeruka. TeopeMa 0 IIPeNCTaBUMOCTH BBIYHCINMBIX GYHKIUH B
dopmanbHoOW apudMeTuke (6e3 JOKa3aTeILCTBA).

13. Teopema TI'énens o nemonHore ¢opManbHoit apudmernxu. Teopema Tapckoro o
HEBBIPA3UMOCTH apu(pMeTHUECKOH CTHHHOCTH B apudMeTHKe.

14. HepaspemyMocTs anropuTMHUECKOH INPOOIeMbl BBIBOIUMOCTH A apUPMETHKH H
JIOTHKH TIPEIUKATOB.

15. AxcnomaTHueckas TeopHs MHOXeCTB. ITops/ikoBble uuMclia, TMPHUHIMIT TPaHCHHHUTHOM

MHIYKIUH. AKCHOMa BBIOOpA.
2. Auredpa

1. Teopemsi Cunosa.
2. ITpocroTa rpynmst A, , 7> 5, u SO;.
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3. Teopema 0 KOHEUHO HOPOXKAESHHBIX MOIY/ISIX HAX EBKIHAOBBIM KOJNBIIOM U €€ CIIEACTBHS
N1 a0eNeBRIX IPYNIN U IHHECHHBIX OTIEPATOPOB.

4. CBOOOAHEIE TPYNNEI U ONPEAEISAIONIME COOTHOILICHHS.

5. Anrebpandeckye pacmupeHus moneil. TeopeMa o NpPUMHATHBHOM 3ieMente. Iloie
pasnoxeHus MHorowieHa. OcHoBHas TeopeMa TeopuH [ anya.

6. KoneuHble mossi, UX MO0 U aBTOMOP(HU3MBI.

7. Papgukan xompna. CTpyKTypHas TeopeMa O IIOJYNPOCTBIX KOJBIAX C YCIOBUEM
MHHHMIIEHOCTH.

8. I'pynna bpayspa. Teopema @pobenuyca.

9. Heteposs! xonbla u Moyiu. Teopema I'unsbeprta o 6asuce.

10. Anredpsr JIn. IIpocteie U pazpemmumsele anredpsl. Teopema JIn o pa3pelIMMEIX anredpax.
Teopema bupkroga-Burra.

11. OcHoBbl Teopuu mnpejcTaBieHuii. Teopema Mamke. OHOMEpPHBIE TIpEeACTaBICHUS.
CoOTHOILIEHN OPTOTOHANLHOCTH.

12.  AnreOpaunueckue cuctemsl. CBoO0gHEIE anreOpsl. MHOTO0Opa3He anredp

13. Pemerxu. lenexunnorsl peuretku. Teopema CtoyHa o OyneBsix anredpax

3. Teopust uncen

KBanpaTuysbiif 3aK0H B3aMMHOCTH.

ITepBoOOpPa3HbIe KOPHU U UHACKCHI.

Hepasenctsa UebbnmeBa a1 GyHKIuy n(X),

Hzeta-dyukuus Pumana u e€ nmpocteiimmue croiictea B o6nactu Re(s) >1. Aranutudgeckoe
npezICTaBneHI/Ie azeta-¢pyHkmu. OTcyTCTBHE HyJel Ha npsimoii Re(s)=1.

bl

5. ACHMNTOTHYECKUI 3aKOH PacIpe/Ie/IEHUs] IPOCTBIX YUCE]L.

6. Xapaktepsl [Jupuxie, ux mOpocredmue cBoictBa, U L-pynxmmu [upuxme. Teopema
JMpHXJIe O IPOCTHIX YHUCNIAX B apHU(PMETHUECKON IPOTPECCUHL.

7. TpuronoMmerpuueckue CYMMBIL. Monyns rayccoBOH CYMMBL. IlonHsie
TPUTOHOMETPHUYECKIE CYMMBI U YHCIIO PEIICHUH cpaBHEHUM.

8. Kputepuii Beitns pasHoMepHoro pacnpenenenus. Teopema Beitnsg o nocnenoBaTensHOCTH
3Ha4YEHUN MHOTOYJICHA.

0. Monynapnas rpynna. Psagsr Ditsenmireiina. Pasnoxenus B psag @ypese. Teopema o
CTPOCHHUH anre0pbl MOAYIIIPHEIX GOPM.

10. MonaynsapHbIi HHBAPHAHT, TIOJIE MOYJISIPHBIX (PYHKITUI.

11. [IpencraBnenue UENbIX YKce)l YHUMOAYISPHEIMU KBaJAPAaTHYHBIMU (POpPMaMHU.

12. [TpubnrxeHre BEIIECTBEHHBIX YHCEN pallHOHAIBHBIMA YuciHaMu. Teopema [dupuxie.

13. Teopema JInysuiig o IpHOIKEHUY aNTreOpandecKux YUced pallMOHAIIBHBIMUA YHUCIIAMH.
IIpuMeps! TpaHCLIEHAECHTHBIX YHCe.

14. TpaHCLIEHAEHTHOCTh YHUCEIT € U T.

01.01.07 «BpIMuCcIUTENLHAS MATEMATHKA»
1. ®yHKUHOHAJIBLHBIH AHAIH3

1. MeTtpudeckue, HOpMHPOBaHHbBIE, THIBOEPTORBI IPOCTPAHCTRA.

2. JIvHelHbIe HyHKIMOHANET U onepaTtophl. HenpeprhiBHEIE TMHEHHEBIC oniepaTopbl. HopMa u
CHEKTpalbHLIA paanyc oneparopa.

3. JInneitasie pynkunonansl. ConpspkeHHOE MpocTpaHcTBo. Teopema banaxa—IlITelinraysa

u ee npunoxkeHus. Teopema Pucca o mpencrarieHHH THHEHHOTO OrpaHHYeHHOro QyHKIMOHANa
(U1 rmIEOEepTOBA IPOCTPAHCTBA).

2. 3agaum mareMaTHYeCKOiH PU3MKH
1. OcHoBHbBIC ypaBHEHHsS MAaTEeMaTH4YecKod (H3MKH, NMOCTAHOBKM 3aiad. KoppexTHO
HEKOPPEKTHO MTOCTaBJICHHEIE 33 auH.
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2. O0oOumieHHOe  pemieHWe  KpaeBbIX  3a4a4  AAA  JJUTMITHYECKUX — ypaBHEHMH.

dynnaMeHTanbHOE pelleHre U GpyHkuus ['puna i ypasHeHus Jlamnaca.

3. 3anaua Komm. 3agava Koy 1711 ypaBHEHUs TEILTONPOBOHOCTH U YPaBHEHUSI KoJleOaHu
3. YuciaeHHbIE METOABI

1. [Ipsimele ¥ UTepallMOHHEBIE METOAB! PEUICHHUSI CUCTEM JIMHEHHBIX YPAaBHEHHUH C MOJIHBIMH

MaTpUIlaMM M MaTpHIlaMH CIIELHAIBHOTO BHAa. UeObIIEBCKHE OJHOUIATOBHIE HTEpAIllMOHHEIE
METO/IBI.

2. OOmue CBOHCTBa CHCTEM OPTOTOHAJBHBIX MHOrOwWIEHOB. MHoroudieHsl Jlexannpa u
UeOblieBa; MX CBOWCTBA W TPHIOKEHHS. MHTEPHONANUS HENOKATBHBIMU M JIOKAIBHBIMH
CIUIAHHAMH.

3. HHTepnoasuoHHEIE MHOTOWIEHEI. BRIOOp y3/10B HHTEPIIOIALHH.

4, BricTpoe auckpeTHoe npeobpazoBanue Dyphe.

5. YucineHHOE  WHTErpupoBaHue.  VHTepnojisUMOHHBIE  KBajApaTypHble  (OPMYIIBL
KBanpatyphsle dhopmy:tel Trra aycca.

6. MeTo/1b1 HHTETpUPOBaHUA OOBIKHOBEHHBIX JUPGEPEHIIHATBHBIX yPaBHEHUH. YUCIIEHHBIC
MeTozpl pemieHus 3agadn Komm M KpaeBbx 3agad. OlieHka NOTpeliHOCTH, CXOAUMOCTh H
YCTOWYHUBOCTb.

7. Pa3HOCTHBIC M BapHAIIHOHHO-PA3HOCTHEIE METOBI PEIICHHS YpaBHEHUN MaTeMaTHYECKOHI
¢u3uku. OCHOBHEIE MOHATHA (aIMIPOKCUMALHS, YCTOHUYHUBOCTD, CXOMOCTB).

8. Metoapl peleHHMs CeTOYHBIX ypaBHeHHH. IIpsMele MeToabl (IPOTOHKH, OBICTPOTO

IOUCKPETHOTO IpeoOpazoranusa Dypre, MUKITHIESCKON PETYKIHH).

4. 3IeMeHTh MATEMATHYECKOM CTATHCTUKH

1. AKCHOMAaTHKa TEOpPUH  BEpPOATHOCTEH. BepoATHOCTh, yCHOBHas  BEPOSTHOCTb.
HeszaBucumocTs.

2. CrnydaliHble BEJIMYMHBI W BEKTOPBL. JJIEMEHTHl KOPPETSIIMOHHON TEOPHUH CIy4aHHBIX
BEKTOPOB.

3. DJEMEHTBI TEOPHUHU CIy4alHBIX ITPOIECCOB.

4. TodeyHoe 1 HHTEPBATILHOE OLICHUBAHNE MapaMETPOB paclpereneHHs. DIeMEHTEl TEOPUH
MIPOBEPKH CTATUCTHUECKUX THUIIOTE3.

5. BeMeHThl MHOTOMEPHOI'0 CTaTUCTHYECKOTO aHATU3a.

5. PemieHue 3kcTpeMasibHbBIX 32134

1. DKCTpeMallbHbIE 331a49H B €BKJIUOBBIX IPOCTPAHCTBAX. BBIMyKIIbIE 3aa4l HA MUHHMYM.
2. MaremaTrnyeckoe NpOTpaMMHpOBAaHHE, JIMHEHHOE INIPOTPaMMMPOBAHHE, BBIIIYKIIOE
OporpaMMUpOBaHue. 3a/1auu Ha MUHUMAKC.
3. 3agadd ONTHUMAIBLHOIO yrparneHus. [IpuHnum makcumyma. [TpyHHIMI IMHAMUYECKOTO
IpOrpaMMHpPOBAHHA.

6. lucKkpeTHasi ONTHMHN3ALHS
L. IlenouncnenHoe  nuHeiiHOe  mporpamMupoBanue (Metonm ['omopm,  cBoiicTBa
YHUMOIYJIAPHOCTH MaTPHLIbI OFPAaHUYEHUI ).
2. Meroa BeTBel M rpaHuL (Ha IpuUMepe 3a/1ad LEJOYUCICHHOro Wid OyneBa JNMHEHHOro
IPOrpaMMHUPOBAHUS ).
3. BpeMeHHas CIIOXKHOCT pellieHHs 3afay JAUCKPETHOW onTHMH3auu. OCHOBHBIC KNACCh
cnoxunoctu (P, NP, NPC).
4. NP-TpynHble 3aauu (3amava o prok3ake, 3a1a4a KOMMHBOSKEPA).

7. Teopust KoAMPOBAHUS
1. AndasutHoe koaupoBaHne. KpHTepHH OXHO3HAYHOCTH AEKOAHpOBaHMs. HepaBeHCTBO
Kpadra—Makmwuinana.
2. OnrumansHoe koupoBanue. ITocTpoeHae K0I0B ¢ MUHUMATBHON U30BITOYHOCTEIO.
3. Camoxkoppekrupytoiuecs koapl. ['panunma ynakosku. Kol XeMMUHTra, HCTIPABIIAIOUHE

€AVHUYHYIO OLUHOKY.
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4. KoHeuHsle 1011 1 UX OCHOBHBIE CBOMCTRA.
Koxpl boyza—Yoyaxypu—XoKBHHreMa.

b

01.01.09 «/IuckperHas MaTeMaTHKa M MaTeMaTHYeCKaa KHOepHeTHKA»
1. MaTeMaTH4YecKoe MPOrpaMMUpOBaHHe
1. TeopeMbl 0 JOCTHKEHHH HIWKHEH rpaHu (pyHKUMHK (byHKIIMOHANa) Ha MHOKecTBe (B EN,
B METPHYECKHUX IIPOCTPAHCTRAX, B THILOEPTOBBIX MPOCTPAHCTRAX).
2. Brinykiiele MHOXECTBA, BBINTYKIIbIe (DYHKIIUU, CUITBHO BBIMYKJIbIE (DYHKIHH, HX CBOMCTBA.
Kputepun onTHMaTbHOCTH B IVIAJIKUX BRITYKIBIX 33/ja4aX MUHUMH3ALINH.
[IpaBuno MuOXuTeNeH Jlarpamxka.
Teopema Kyna-Takkepa, n1BoMCTBeHHas 3a/1a4a, ee CBOMCTBA.
MeTon npoekiuu rpaguenta (B En, B runs6epToBOM IPOCTPaHCTBE).
MeTtox HeroToHA.
MeToa MOKOOPANHATHOTO CITycKa.
. Metoa mrpadHbIx ¢HyHKIHA.
10. Merton 6apbepHBIX HYHKUHUIL.

00N AU AW

11. Metoa tuHaMHYECKOro IpOTpaMMHUPOBAHUSI.

12. VYerouuBocTh  3ajad  onTHMM3almu. MeTtoj crabwimszanuu  (perynspusaunms 1o
TuxoHogy).

13. Jluneiinoe mporpammupoBanne. CHMILUIEKC-METO/. [[BONHCTBeHHbIE 3a7a4d JIMHEMHOTO
IIPOrpaMMHPOBAHUS.

14. JluckpeTHas onTHMH3ALUSI.

15. lemouncierHoe  NHHEHHOE  IporpaMmupoBaHHe  (Meton  I'omopH,  CBOHWCTBa
YHUMOIYJIAPHOCTY MAaTpHIIBI OTPAHUYEHHH).

16. Meroa BeTBeil W rpaHull (Ha IpUMeEpe 3a/ad LEJIOYHCICHHOTO WM OyneBa JIMHEHHOTO
NIPOrPAMMHUPOBAHUSA ).

2. HccaenoBanne onepaiuii, Teopus Urp

1. AHTAaroHHCTHYECKHE UIPbl. MaTpUUHBLIE UIPHI, TEOPEMa O MUHHUMAKCE.

2. BhINyKj10-BOTHYTHIE aHTATOHMCTHUYECKHE WIpHL. Teopema CyIIECTBOBaHHUA CEIIOBOM
TOYKHU.

3. beckoanmunuonnsle urps! 7 mun. Papnosecue no Hamry.

4. [TpuHIMn rapaHTUPOBAHHOTO pe3yabTaTa. MUHHUMAKCHBIE 3a/1a4H.

5. Muorokpurepuaibhas ontumusanys. OnrumansHocTs o [apeTo. Jlexcuxorpadudeckuit
HOJIXO/I.

6. Kooneparusasie urpsl (c-saapo, Bexrop Llemnmm).

7. Hepapxuueckue Urpsl.

8. IToroxn B cersx (teopema @opaa-PankepcoHa, 3agada M AITOPUTMBI  IIOHCKA

KpaT4Jaifiiero myT# B rpade, 3anada cocTaBIeHUS paclcaHyii, TpaHCTIOPTHAs 3a1aya).

3. OnTumanbHoe, JJHHEHHOEe H HeJIMHeHHOoe yIIpaBJIeHHe

l. [NocTaHOBKa 327124 ONTHMAIIEHOTO YIPABICHUS, UX KIaCCH(DUKALIMSL.

2. ITpuauun makcumyMa Iontpsaruna. Kpaepas 3anada NpuHIHIIA MAKCHMYyMa.

3. JuneitHas 3agava OBICTPOACHCTBHA, €€ CBOWMCTBA (CYIIECTBOBAHME PELICHHSA, YHUCIO
NEPEKIIIOUEHUI).

4. [TprHIMO MakCHMYMa U BapHallHOHHOE HCUMCIICHHE.

5. VrpaBngeMocTb W HaOMIOAAEMOCTh B JIMHEHHBIX CHCTeMaxX, HX B3aUMOCBA3b
(B3auMo/iBoMicTBEHHOCTH). Teopemsbl Kanmana, Kpacorckoro.

6. Crabunmsanust HelmMHEHHBIX crcTeM. MeTo CKOpOCTHOTO TpaueHTa

7. Meton ntuHaMuUeckoi peryysipu3aluy B 3aaade HaOMIOICHHUS.

8. Juddepenimansasie Urpel.
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4. MaTtemaTu4eckoe MoJcTUPpOBaHHE KlflﬁepHeTl/l‘leCKHX CHCTEM

1. MeTo00THs MaTEMAaTHYECKOTO MOJETUPOBAHHS.
2. Knaccudukanus moneneit cucrem (CtaTuueckue d AUHAMHYECKUE MOJIEIH; JUCKPETHEIE
U HETIPEPBIBHBIE MOJENH, JETEPMUHHUPOBAHHBIC U CTOXAaCTHYECKUE MOJICIIH ).
3. Mopnenu cocTostHUS U TUHEapU3ALMA MOENICH.
4. HeyeTkue MHOXeCTBa M THHTBHCTHUYECKHE ITepeMeHHble. HeyeTkne yncia.
5. Y CTOWYHUBOCTH U HEYCTOUYHBOCTE. JIMCCHIIATUBHOCTE M MTACCHBHOCTE CHCTEM.
6. Xaotnyeckue cuctemel. Kpurepuu xaoca. Ilokazarenu JlsmyHoBa.
7. CereBble Monienu cucteM. CHHXPOHM3AIHA, KOHCEHCYC, POSHUE.
5. PyHKIHOHANBHBIH aHAIN3
1. Merpudeckie, HOPMHUpPOBaHHBIE, THJIBOCPTOBBI  IPOCTPAHCTBA.  MeTpUYecKHe
npoctpaHcTBa. HenpepriBHbBIE oToOpakeHus. KomrnakTHele MHOXECTBA.
2. [IpuHIIUTT CXKATBEIX OTOOpaXkKeHWUH, METOJbI TOCIEAOBATCIBHLIX NPUOMIDKEHUA M HX
IpWIoXKeHUd. JInHelHbIe, HOpMHpOBaHHbIE, 0aHAXOBEI M THJILOSPTOBHI IIPOCTPAHCTBA
3. CunbHad u cnabasg CXOOMMOCTh. 3ajadya O HaunydmieM npubmpkennd. Haunydinee
paBHOMEpHOE NpubmmxeHre. MunnManbHoe CBOHCTBO ko3 duineHToB Dyphe.
4. JluneitHple PyHKUKMOHANEI U oniepaTopbl. HenpepriBHEBIE THHEHHBIE oniepaTopbl. Hopma 1
CIIEKTPaJIbHBIN paauycC omeparopa.
5. CxomuMocTs omeparopoB; psa Heiimana u ycnoBua ero cxoammocTd. Teopemsl o

CYIECTBOBAHUH 0OpaTHOTO omneparopa. Mepa o0ycIOBIEHHOCTH JHHEHHOI'O oliepaTopa U €e
[IpUMEHEHHE TIPH 3aMeHe TOYHOTO ypaBHEHHS (PEIIeHHs ) MPHOIKEHHBIM.

6. JIuneitarle dynxknuonansl. ConpsbkeHHoe mpocTpaHcTBo. Teopema banaxa-Illteitnraysa
H ee npuioxkeHus. Teopema Prcca o npeacTaBieHHN JIMHEHHOTO OTPaHUYEHHOTO QYHKIHOHAIA
(s runeOeproBa mpoctpancTBa). Crextp onepatopa. ColpspkeHHBIE, CHMMETPMYHBIE,
CaMOCOIIPSKEHHBIC, ITOJIOKUTEIIFHO OMNpPEIE/ICHHBIC, BIOJHE HEIPEPHIBHBIE ONEPATOPhl H HX
CIIEKTpalibHBIE CBOMCTBA. BapHanoHHbIe METO/I] MUHUMHU3AIUH KBaIpaTHYHBIX (DyHKIHOHAIIOB,
pellcHUsT YpaBHEHHMH M HaxOXIeHHs COOCTBEHHBIX 3HadeHWH (MeTonnl Purina, BybHoBa-
I"anepkuHa, HANMEHBITUX KBAPATOR).

7. HuddepeHipoBaHie HEIMHEHHBIX OllepaTopoB, mpou3BoHbie Opemre u I'ato. MeTon
HrroToHa, €ro cX0IMMOCTb U IIPUMEHEHHE.
8. [poctpanctea dpynxuuii C, L,, L,, W,,.. O606menHas Npor3BoaHas.

6. UncjaeHHbIe MeTObI
1. UrncneHHbie MeTOAbl anreOpel. IIpsMble M HTEpallMOHHBIE METOJbl DEILEHHS CHCTEM
JMUHEHHBIX YpaBHEHHH ¢ TTOITHBIMH MaTPHLIAMU H MaTpULIAMU clienuaibHoro Bujaa. OHOIIAroBLIe
WUTEPANHOHHBIE METOIbI.
2. YeObImeBCKHe  OAHOIIATOBBIE  HMTEpPAlMOHHBIE  METOAB.  ONTUMalIbHBIH — HAOOP
4eOBILIIEBCKUX IMapaMeTPOB M BBHIYHCIUTEIbHAS YCTOHYMBOCTH. TpeXdieHHbIE ([BYILArOBBIE)
4eOBIIICBCKUE HTEPALIMOHHBIE METOABI. METOIbI CIIyCKa H METO/T COMPSHKEHHBIX IPaJUEHTOB.
3. [Mpubnuxenne ¢yukuuit. OOwmMe CBOHCTBA CHCTEM OPTOTOHAIHHBIX MHOTOYJICHOB.
Mmnorounens! Jlexannpa u UeOwimera; X cBOHcTBa M INpUIOKeHHs. VHTepHONANUOHHbIE
MHOTOWIEHBL. BEIOOD y3710B HHTEPIOIAIIHH.

4. Beictpoe nmuckpernoe mnpeodpazoBanue @Dypre. HVHTepronsmusa HEIOKaIbHBIMH H
JIOKANBHEIMH CIUTIAHHAMH.
5. UncneHHOe MHTErpHpoBaHue. VHTEpHOSLUOHHEIE KBajapaTypHble (opMyibl. 3amgaua

onTtuMHu3aluu¥  KBaapatypbl. Kgagparypuele ¢opmynsl  THna Taycca.  MHoromepHsle
KBazpaTtypHble Qopmynsl. [lonstne o wmerome Monte-Kapno. HHTerpupoBaHue CHIBHO
OCLMUIMPYIOUINX (DYHKIUH.

6. MeTtonrs! HHTErpUPOBAaHUS OOBIKHOBEHHBIX U hepeHITNANbHBIX YpaBHEHHH. YncIeHHbIE
MeTOJbLl pewmeHus 3agaun Komwm m kpaeBbix 3amad. OueHKa MOTPEHNIHOCTH, CXOIUMOCTH H
YCTOWYMBOCTH. MeTomel TIPOrOHKM W CTpenbObl. Pa3HOCTHBIE CXEeMBI Ul peIleHHs
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nuddepeHInanpHbIX ypaBHEHHH ¢ paspeiBHbiME KOd(pduuuentamu. IIoHATHE O IKECTKHX
CHCTEMaX OOBIKHOBEHHBIX JH(PEpeHIHATEHBIX YPABHEHHH H METOIAX HX PEILCHHS.

7. PasHocTHBIE B BapHAIIMOHHO-PA3HOCTHBIE METOBI PEIlIEHHs YPAaBHEHU MaTEMATHUCCKOM
¢usukn. OCHOBHBIE TIOHSTHS (QnmpOKCHMALUs, YCTOMYHBOCTh, CXOAMMOCTB). MeTo/nI
IIOCTPOCHUS PaA3HOCTHBIX CXeM (METOJX CeTOK, WHTETPOMHTEPIOJSIIIMOHHBIA METOH, METO[
ANIPOKCHUMALMKM  HMHTErpalbHBIX TOXKIECTB, BapHallMOHHO-PA3HOCTHBIE W IIPOEKIIHOHHO-
PasHOCTHEIE METOABI, MeTo I'aepkuHa, METO KOHEUHBIX 3JIEMEHTOB, METO/ aNIIpOKCHMAIHH
KBaJpaTUYHOTO (DYHKIMOHANA); UX IPUMEHEHHE K PEIICHUI0 KPaeBbIX M HAYalbHO-KPACBBIX
3a/1aq Ui SJUTHNTHYECKUX, ITapabonuuecKkux U Tunepbonuueckux ypaBHeHuH. OLleHKa opsaaKa
anmnpoOKCHMALMK U CXOAMMOCTH. [IByXCIIOMHBIE U TPEXCIOHHBIE CXEMBI; UX YCTOHYUBOCTD.

8. Metonpl pelieHHs CETOYHBIX ypaBHeHHH. [Ipsamble MeTobl (MIPOrOHKH, OBICTPOrO
JMCKPETHOTO TpeodpazoBanus Dypre, NUIIIMYECKOH peaykuuu). Merox nocnegoBaTeNbHOH
BEPXHEH pelakcalMi, HESABHBIE CXEMBI C OSKBHBAJICHTHBIMH IO CIEKTPY OIEpaToOpaMH,
IIONIEPEMEHHO-TPEYTONLHEI  MeTOA. MeTonsl paclielieHHss W IEepEeMEHHBIX HalpaBIICHHUH.
Ionarue o metoge Pempoperko. OUEHKH CKOPOCTH CXOJHMOCTH.

7. ATanTHBHbIE CHCTeMbI H MALTHHHOE 00y4YeHHe

1. [TpumMepsl aanTUBHEIX CHCTEM.
2. AJanTHBHBIE CHCTEMBI paclo3HaBaHusl H KJIaccUUKALUH.
3. [IpsiMoii ¥ MAEHTHOUKAMOHHEIH MOXO0/IbI K aIaIITHBHOMY YITPABICHHIO.
4. MeToapl peKyppeHTHOIO OLleHMBAHUA. METO ] cTOXaCTUYECKOH alllPOKCUMALUU
5. Meton pekyppeHTHBIX IieleBbIX HepaBeHCTB B. A SIkyboBuua
6. JIsmyHOBCKHME METOBI aIallTUBHOTO YIIPABJIEHUS.
7. OnrtuManpHOE aJanTHBHOE YIIPaBICHUE IPU OTPAHNYEHHBIX TIOMEXaX.
8. OntumanpHOE aJanTHBHOE YNPaBICHHE NPH CIIYYaHHBIX TOMEXaX.
0. ATalITUBHOE YIIPaBJICHUE C IBHOW U HESIBHOM 3TAIOHHOM MOJIETBIO.
10. [puMepsI 337124 MAIIMHHOTO 00YUEHHS.
11. BaiiecoBckue ceTH. Y CIIOBHAs HE3aBUCHMOCTD BETHYHMH B 6aHECOBCKOM CETH.
12. O1eHka anocTepHOpPHOTO paclpeAeIeHy s CIy4aifHbIX BeTHYUH B 6aiieCOBCKOM CETH.
13. BoccTaHoBJIeHHE YCIIOBHEIX BEPOSTHOCTEH B 0alleCOBCKOH CETH M0 HMMEIOIIHMCH
HaOIOIEHUSAM.
14. BoccranoBnenne ctpykTyphl 6aileCOBCKOM CETH.
15. Anroput™ npsMoro-oopartHoro xoaa. Anroputm Burepou. Anropurm bayma-Benma.
16. CKpBITble MapPKOBCKHE MOJIENIM B MAIIMHHOM OOYUCHHUHU.
8. KomOuHaTopHbIil aHAIN3 U TeopHusi rpados
L. OcHoOBHBIE KOMOUHATOPHBIE YHCTIA.
2. OUeHKH 1 aCHMIITOTHKH )11 KOMOWHATOPHBIX YHCE.
3. I'pade1 1 cetn. Ouenky yucia rpadoB U ceTel pa3TMIHEIX THIIOB.
4. ITnockue n nnanapusle rpadel. Popmyna Diinepa s miockux rpados. Heobxoaumele

yCIOBHA  IUIaHAPHOCTH B Teopeme [loHTpsrmHa-KypatoBckoro (0e3  mokasaTenbCcTBa
JOCTAaTOYHOCTH).

5. OkcrpemainsHas Teopus rpados. Teopema Typana.

6. Teopema Pamces.

9. Teopus KogupoOBaHHUA

1. AndarutHoe konupoBanne. Kpurepun 0IHO3HAYHOCTH JieKoMpoBanus. HepaBeHCcTBO
Kpa¢dra-Maxkmunnana.

2. OntumansHoe koxupoBanue. [TocTpoeHne KOI0B ¢ MUHUMAIBEHOM H30BITOYHOCTEIO.

3. Camoxoppextupyrowuecs koasl. ['panuna ynakosku. Koasr XeMMHHTa, HCTIPABIISAFOIINE

CAMHUYHYIO OLINOKY.
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4, KoHeuHnie 11018 1 UX OCHOBHBIE CBONCTBA.
5. Koznel boyza-Hoyaxypu-XokBuHreMa.

10. CeTeBble H MyJIbTHATeHTHBIE CHCTEMBI

1. 3ajaud W METOABl CETEBOTO YIpaBleHHs. MareMaTudeckie MOAEIH CeTeBOro
ynpasienus. baszosele pesynstaThl: Teopemsl dakca — Mroppes, Pena — bepaa, Ondaru-
Cabepa, YeHa.

2. CHHXpOHM3ALHKA B CETAX JTMHEHHBIX areHTOB C OOPATHBIMH CBSA3SIMH 10 BBIXOJaM.

VcnoBus MOCTHXKEHUS LeNHM YNpaBjieHHs B CIydac cOalaHCHPOBAaHHOTO HH(OPMALMOHHOIO
rpaga. VYcooBHA  JOCTHKCHHS IIeJM  YIpaBlieHHs B cliydae  HecOalaHCHPOBAaHHOTO
naopmaunonsoro  rpada.  VciaoBusA  JOCTIDKEHHS ~ LeNW  YIOPaBICHHUS B ciydae
HEOPHEHTHPOBAHHOI'0 HH)OPMAITMOHHOTO Tpada.

3. CXOOUMOCTb  HETpEpPBIBHBIX  KOHCEHCYCHBIX  QITOPHUTMOB  C JBYHAIIPaBJICHHBIM
B3auMoJelicTBUEM. KoHceHCyCHBIE TNPOTOKOJIBI  C IEPEMEHHOH  TOIOJIOTHEN M yCIIOBUSA
nx cxonuMocTH. HeoOxoauMoe W JOCTAaTOYHOE YCJIOBHE KOHCEHCYCAa IPH JABYHAIIpaBICHHOM
rpade. TouHas auCKpeTH3anus U yclnoBrue Mopo.

4, CunxpoHmzaumss B ceTAX ¢ UHQOpPMAIMOHHBIMH  orpaHudeHMsMH.  IIpouenypnl
KoaupoBaHusa. CHHXPOHH3ALIMS CHCTEM Ha OCHOBE HabmoaaTenel. Y upasisieMas CHHXpPOHH3aIUA
HEJIMHEHHBIX CUCTEM uepe3 IUPPOBOW KaHAT CBSI3U. YIpamiseMas CHHXPOHH3allUs CETEH.
[Tpumepsr: CHHXpOHU3AINA Xa0THYECKHX cucTeM Uya

5. ITpuGNIKeHHBIH KOHCEHCYC B CTOXaCTUYECKMX [IHHAMHYECKHX CEeTAX C HEIOJIHOM
uHbopManuei u 3aaepKKaMU B nsMepeHUsX. [TpOTOKOJ TIOKAJILHOTO TOJIOCOBAHUS U KOHCEHCYC.
AHanu3 AMHAMUKHA 3aMKHYTOH CUCTeMBL. MeTo 1 HempephIBHEIX MOIEIICH.

6. Ynpasnenue 6anaHCHPOBKOH 3arpy3KH B BEIUHUCIUTEILHBIX CETAX.
7. Kubepduznueckue cHCTEMBI 1 HHTEPHET BeleH
8. HelipoHHBIE CeTH M MHTE/UIEKTYalbHbIE CUCTEMBI B YIIPaBICHUH

05.13.18 «MaremaTH4eckoe MOJAeTUPOBAHHE, YHCIEHHBIE METOABI
H KOMILIEKCHI IPorpaMm»
1. DnemeHTsI Teopnu GyHKIHUHA U GYHKIHOHATBHOTO aHAJIU3A.
ITonsaTHe Mepsl 1 uHTErpana Jlebera. MeTpuueckue # HOpMHPOBAHHBIE IIPOCTPAHCTBA.
[IpocTpancTBa uHTErpupyeMeix ¢pyHkumid. IIpoctpanctra Cobonesa.
JIuneliHble HenpeprIBHBIE QYHKIMOHANBL. Teopema Xana—baHaxa.
JluneiiHple omepaTopbl. DNEeMEHTHl CcIeKTpanbHOH Teopuu. duddepeHnuanbHbe U
HHTErpajibHBIE ONEPATOPHI.
2. JkcTpeMalibHbIe 3a1a4i. BLINYKIIbIA aHAIH3.

BN =

1. DKcTpeMalibHbIE 3a1a4H B €BKJIHIOBEIX IPOCTPAHCTBAX. BrlmyKiible 3a1a4u Ha MUHUMYM.
2. MateMaTudecKkoe [MPOTpaMMHpPOBaHHME, JHHEHHOE NPOTPAaMMHUPOBAHUE, BHIIYKJIOE
IPOrpaMMHUPOBAHHE.

3. 3agaun Ha MUHUMaKC. OCHOBBI BAPHALMOHHOTO HCUUCIICHHS.

4. 3aja4yn ONTHUMaNbLHOrO ympasieHus. [IpuHuMn MakcuMmyma. [IpyHIMI DMHAMHUYECKOTO
IPOrpaMMUPOBAHUS.

3. YnciaeHHBIEe METOIbIL.

Hnarepnonanys ¥ annpokcuManys GyHKIHOHAIBEHBIX 3aBUCHMOCTEH,
UuncnenHoe nuddepeHUMpOBaHUE U HHTETPUPOBAHHE.

YuciieHHbIE METOBI ITOUCKA IKCTPEMYMA.

BrraucnutensHble METOIB TUHEHHOW anreOphl.

UuCIEeHHBIE METOABI PELICHUS CUCTEM AU PEPEHIMANIBHBIX YPABHEHHUH.
CrninaiH-annpoKCHMAIUsl, HHTEPITOJISIHA.

IIpeobpasosannsa Dypee, Jlannaca, Xaapa u ap. UuCIeHHBIE METO/IBI BEHBIIET-aHAIN3A.
4. Teopus BepoATHOCTEI.

Nk RN~
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AKCHOMAaTHKa TEOPHUHU BEPOSTHOCTEH. BEpOSTHOCTE, YCIOBHAS BEPOSTHOCTS.
Hezapucumocts. CrrydyaiiHble BETHYHHBI M BEKTOPHI.

DAEMEHTHI KOPPEIANHOHHOW TEOPHH CITYIalHBIX BEKTOPOB.

JJEMEHTRI TEOPUHU CITYYaHHBIX [IPOIIECCOB.

5. MaTtemaTu4ecKasi CTATHCTHKA U CTATHCTHYECKOE MOJIe/INPOBaAHHE
ToyeuHOE W MHTEPBATEHOE OLIEHUBAHHUE MapaMeTPOB paclpeIeIeHHsL.
DJIEMEHTHI TEOPUH TIPOBEPKH CTATHCTHUECKHX THIIOTE3.

DJIEMEHTHI MHOTOMEPHOTO CTATHCTHYECCKOTO aHAITH?3A.

OcHOBHbBIE MTOHATHS TEOPUH CTATUCTHYECKHUX PELICHHI.

MeTtoas! mocTpoeHus oleHOK. MeToa HauMeHBITHX KBaJpaToB. MeToa MakCHMAJILHOTO
[paBaonoA00us. UnciaeHHbIe MeTOAbl HaXOXIeHHs olleHOK. EM-alroputm.

B —=

MRS

6. MHuoroMepHbII CTaTHCTHYECKHU aHaJIn3. Ananmns TJIaBHBIX KOMIIOHEHT.
JckpuMUHaHTHEBIN aHanu3. KitlacTepHblit aHATU3.

7. MeToas! aHamM3a BpeMeHHBIX psiioB. MeToas! HaxoxaeHus Tpenia. Mogens ARIMA.

8. Metoast Monte-Kapio /1 Ber4#ciieHusS HHTErpaioB. MeToibl YMEHbBIIEHNS JUCTICPCHH.
9. Mertoasr MonTte-Kapiio juisi pelreHus MHTErpalbHbIX ypaBHeHHHA. [IpsMbie u oOpaTHble
CXEMBI.

10. 3aja4d IUTaHUPOBAHUA YKCIiepuMeHTa. IlocTpoeHHe ONTHMAIBHBIX IIAHOB

6. MogeanpoBaHue.

1. MoaenupoBanue pacrpeeIeHHHA.

2. Meton Monte-Kapro.

3. HNMuTanimoHHOE MOIEIMPOBAHKE.

4. MateMaTHUYecKHEe MOJENM B MEXaHWKe, HeOeCcHOH MeXaHUKe, THUIPOIHHAMHKE,
EKTPOAUHAMHUKE.

5. MeToapl IOCTPOSHHS MATEMATHUCCKUX MoJesel Ha OCHOBE (h)yH/IaMEHTAJIbHBIX 3aKOHOB
IpUpOBL. BapualiMoHHbIE IPHUHIMITBI IOCTPOSHUSA MAaTEMaTHUECKUX MOJIEIIEN.

6. [TpyHUMIBEI TIPOBEAEHHS BBIYUCIUTENLHOTO JKCHEepUMEHTA. MoJens, alropHTM,
IIporpamma.

7. Mogemu muHamudeckux cucteM. OObIKHOBeHHBIE nU(pdepeHlnanbible ypaBHEHHS.

YpaBHEHHUS B HaCTHBIX IPOHU3BOIHBIX.
7. AnropuT™MuUecKre sI3bIKH.

1. IIpencrapieHue o A3bIKax IPOrPaMMUPOBAHUS BBICOKOTO YPOBHS.
2 [TakeTh NPUKIAHBIX POTPAMM.
8. UcciegoBaHue onepanuii M 320241 HCKYCCTBEHHOT0 HHTEJLIEKTA.
l. ABTOMAaTH3AIHA IPOESKTHPOBAHMS.
2 HckyccTBeHHBIM HHTEIICKT.
3. PacnoznaBanue o6pa3os.

2.2. TocynapcTBEHHBIH 3K3aMEH MOXKET BKITIOUATh CIEAYIOIINE BUIbI KOHTPOIBbHBIX 3a1aHHH: He
IIPEeAYCMOTPEHO.
2.3. IIpuMepsl KOHTPOJIBHBIX 3aJaHHH.

01.01.01 «BemecTBeHHbIH, KOMILIEKCHBIH H GYHKIHOHANBLHBIA aHAJIM3»:
buner Ne 1

1. MuddepeHuupyeMocTs MOHOTOHHOM (GYHKIIMHU OYTH BCIOAY. DYHKUUH C OrPaHUYEHHBIM
u3MeHeHnueM (Bapuanueii). [TpousBoaHas HeompeaeneHHoro uHrerpana JleGera. 3amaua
BOCCTAHOBICHHA (DYHKLHH 0 ¢€ MPOMU3BOAHON. AOCONIOTHO HeENpephIBHBIC (YHKIHH.
Teopema Panona—Huxoauma. Uuaterpan Ctuiarbeca.

2. Kondopmubie oToOpaxeHus, 0CYIECTBISEMBIE YIEMEHTAPHBIMU QYHKIUAMHU. [IpuHImN
coxpanenuss obnactu. Kpurtepum opHosmuctHOCcTH. Teopema Pumana. Teopemer o
COOTBETCTBUH I'PaHHUIL TIPH KOHPOPMHBIX 0TOOPAKESHHUSIX.
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01.01.02 «Inddepennuansubie ypaBHeHHS, IHHAMHYECKHE CHCTEMBI
H OIITHMAJIbHOE YIIPABJICHHE
buitet No2

1. JuddepeHiuansHple ypaBHEHUA ¢ pa3pbIBHON MpaBoi YacThio. TeopeMa CymieCTBOBaHUS
U ¢IMHCTBEHHOCTH pelleHus npH ycnosusax Kapateonopu.

2. CTpykTypHas YyCTOHYMBOCTH aHOCOBckoro muddeoMmopbuzma Ttopa. OrpeneneHue
muppeomopdusmMoB  AHocoBa M (GOPMYJTHMPOBKA TeEOpeMBI 00 UX CTPYKTYpHOIt
YCTOMYHUBOCTH.

01.01.04 «I'eoMeTpHUs M TONOJIOTUS:
bunet Ne3
1. Tmankue wmHoroobOpazms. KpusosnwHeiHbie koopauHaTel. ['nmajikme OTOOpaXKeHUS U

muddepenmuan. Auddbeomoppusm. IoamuorooGpasus. Opwuentanus. KacarenbHble
BEKTOPHI M KacaTelbHbIe paccioeHns. [IpuMepsr rmaikux MHOroo6pasmii.
2. JlBoiictBeHHOCTH Ilyankape.

01.01.05 «Teopus BeposiTHOCTeli H MaTeMaTHYeCKasl CTATHCTHKA»:
buner Ne4

1. Bersimuecs nporneccsl. 3aaaya ['ansToHa — BaTcona o BeDKHBAHHN (paMUITHH.

2. Knaccudukauus U npuMepsl CTATUCTHYECKHX 3a1ad. CTaTHCTHYECKUE IKCTIEPUMEHTHI U
CTaTUCTHKH. OMIMpPUYECKHe pacnperneneHus. Bwibopounsie MoMeHTHL. IlopsakoBeie
cratucTHEKd. Teopema I'musenko-Kanremnu. IlpenensHeie pacnpeenenus BhIOOPOUHBIX
XapaKTEPUCTHUK.

01.01.06 «MaTemaTHUeckas JIOTHKA, aJIre6pa M TEOPHS YHCEID»:
Buner Ne5
1. Teopema I'€mens o HemonHoTe dopmansHol apudmernku. Teopema Tapckoro o
HEBBIPAa3UMOCTH apUPMETHUECKONH HCTUHHOCTH B apU(METHUKE.
2. Koneunsle nomns, ux noanosis. ABTOMOPGhH3MEL

01.01.07 «BpIMMCIHTEILHAS MATEMATHKA»
bunet Ne6
1. 3apaga Komm. 3agaga Kowu a1s ypaBHEHHS TEIUIONIPOBOAHOCTH ¥ ypaBHEHHUS KOJIEOaHUH
2. IlpsiMbIe ¥ UTEPALMOHHBIE METOABI PELICHUS CUCTEM JTMHEHHBIX YPaBHEHHH C IOJIHBIMH
MaTpUL@aMH M MaTpULlaMH  CHeLMalbHOTO BuAa. YeOBIIEBCKHE OINHOLIATOBHIE
HUTEPALIMOHHBIE METO/IBI.

01.01.09 «/IuckpeTHas MaTeMaTHKAa U MaTeMaTHYecKasi KHOepPHeTHKa»
bunet Ne7
1. Anroput™m npsmoro-o6parHoro xoga. Anropurm Butepou. AnropurMm bayma-Benma.
2. OuUeHKU U aCHMITOTHKH [IJIsI KOMOMHATOPHBIX YHCEJL.

05.13.18 «MaTemaTHieckoe MOICIHPOBAHUE, YHCIEHHBIE METOABI U KOMILIEKCHI
nporpamMm»
Buner Ne§
1. Merosl ocTpoeHHs OIIEHOK. MeTo]] HAMMEHBIIUX KBaapaToB. MeTO MakCUMalILHOTO
npaBjonoaoous. UucieHHbIe METOIBI HAX0KACHHS OlIeHOK. EM-anropuT.
2. ABTOMaTH3aLHs IPOCKTHPOBAHHAL.

3. PexoMeHIalMA 0GyYAIOLUINMCS [0 MOATOTOBKE K IOCYyIapCTBEHHOMY YK3aMeHy,
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nepevYeHb JUTEPATYPHI 1S MOATOTOBKH K roCyAapCTBEHHOMY 3K3aMeHy

3.1. PexoMeHauM 00YHYAIONIMCS O TIOATOTOBKE K TOCYAapPCTBEHHOMY JK3aMEHY:

OCHOBHOM aKIIEHT IO OCBOCHHIO JMCUMIUIHHBI JIefIaeTcsd Ha CaMOCTOSTENbHYIO pabory
00y4atOIyXCHl.

OOyuaromuiicss caMOCTOATENEHO TOTOBHTCSA K 9K3aMeHy, HMCMONb3ys IS IOATOTOBKH
MaTepualibl, IPUBEACHHBIE B CITHCKE JTUTEPATYPHI.

BzauMoneiicTBue Mexkay IperojiaBaTesieM H 00ydarolUMcs OCyIIecTBaseTcs B dopme
KOHCYJIbTAIlH.

3.2. IlepedeHb nUTEpaTypsl M JICKTPOHHBIX OMONMOTEUHO-MHGOPMAIMOHHBIX PECYPCOB JUIA
MOATOTOBKH K TOCYapCTBEHHOMY SK3aMEHY.

DK3aMeH caeTcs 110 BRIOOPY OHOM U3 MEepeYucIeHHBIX BEIE crenuaibHocTel. anee
MIPUBOIUTCA IIEPEUCHD JINTEPATYPBI 1A KaXXJOU U3 HUX.

01.01.01 «BemecTBeHHDbIH, KOMILIEKCHBIA H GYHKIHOHAIBHBIH aHAJIM3»

1. Maxapos b.M., ITonkopreitos A.H. Jlekiuu no BeniectBeHHOMY aHanu3y. — CI16.: BXB-
Ilerep6ypr, 2011.
2. MapkymeBud, Anekceii Banosuy. Teopus aHamuTHaeckux GyHkimit / A, WM.

Mapxkymesnu. - 3-e u3n., crep. - CI16.; M.; Kpacunonap: Jlans, 2009. - ISBN 978-5-8114-0927-3
(B mep.) T. I: Hauana teopun. - CI16.; M.; Kpacnonap: Jlans, 2009. - 486 c. 6 sx3. T. II:
Hanereiiiee noctpoenue Teopuu. - CI16.; M.; Kpacuonap: Jlans, 2009. - 624 c.

3. Harancon W.I1. Teopus ¢yuxuuii BemecTBeHHOH nepeMeHHoi. - CII6: Jlans, 2008.

4. IMpusanos 1.U. Beenenne B Teopuio GyHKIMHA KOMIUIEKCHOTO nepeMeHHoro. - CII6:
Jlange, 2009,

5. Hpsgenxo M., Viesuos I1.JI. Mepa u uaTerpai. - M.: ®@akropuain, 1998.

6. Errpados, Mapar Aujipeesuu. Ananutudeckue pyukumn / M. A. EBrpados. - 4-e u3f.,
ctep. - CII6.; M.; KpacHonap: JTans, 2008. - 448 c.

7. 3opud, Bragumup Anronosuu. Martematndeckuii anamus / B. A. 3opuu. - M.: MITHMO,
2012 Y. II. - 6-¢ u3m., gom.

8. Jroctepruk JLA., Cobones B.W. DieMeHTH GyHKIMOHAIBHOrO aHanu3a. - M.: Hayka,
1965.

9. Pynun, Yonrep. ®yukumonansHeiil ananus: Ilep. ¢ aurn. / Y. Pyaun. - 2-e U3, ucip. u

nor. - CI16.; M.; Kpacuopap: Jlanms, 2005. - 443 c.
10. Capnosuuunii B.A. Teopus onepatopos. - M.: Beicm. IIkomna, 1999.

11. Xarcou B., ITum JIx. [Tpunoskenns ¢GpyHKINOHANIBHOTO aHANIN3a ¥ TEOPHH ONIEPATOPOB. -
M.: Mup, 1983.

12. Bnanumupos B.C. YpasHeHus MmaTeMatudeckoit pusuxu. -M.: @usmariut, 2003. - 400
c.

13. Konmoropor A.H., ®omun C.B. DiieMenTs! Teopuu GYHKUUN U YHKIHOHATIBHOIO
a”anmu3a. - M.: ®usmarnut, 2006. - 570 c.

14. JIappentses M.A., 1lTaGat B.B. MeToar! Teopun GpyHKIUH KOMIUIEKCHOTO NEPEMEHHOTO.
- CIIo.: JIans, 2002. - 688 c.

15. Hukonsckuit C.M. Kypc MmatemaTuueckoro ananusa, T. II. - M.: Hayxka, 1983.

16. Pun M., Caiimon b. MeToas! coBpeMeHHO# MaTeMaTHyecko Gpusuky, 1. 1.
DyHKUMOHANBHBIN aHanu3. - M.: Mup, 1976.

17. Pynun V. OcHoBBI MaTeMaTHueckoro anaimmsa. — CI16: Jlans, 2002-2004.

18. Cwmupnor B.U. Kypc Beicuieii mateMaTiky, T. V. - M.: ®usmarrus, 1959.

19, labar, boprc Bnanumuposnu. Beeaenne B komrekcubiil ananus / b. B. la6ar;

MockoBckuii rocymapcTBeHHbIH yHHBEpcuTeT nMenn M. B. Jlomonocoga. - CI16.: Jlaus, 2004 -
Y. 1 : dyskiuy 0gHOTO NEPEMEHHOTO. - 4-¢ u3., crepeorwurr. - CT16.: Jlans, 2004. - 336 c.
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01.01.02 «/IuppepeHnnanLHLIe yPABHEHNS], IMHAMHYeCKHe CHCTEMBI H
ONTUMAJILHOE YIIPABJIEHHE»

1. Bu6ukos 10.H. Kypc 00sIkHOBEHHBIX AuddepeHimansHbx ypaBaeHui. — CI16: Jlaus,
2011+ 3bC «Jlanp»
2. Bacunbesa E.B., 3psarunnera T.E., Uepnsiwes B.E. Ananutnyeckas Teopus

nppepenuransEbix ypastuennit. CI16.: M3garenscknii nom Cankrt-lletepbyprekoro
rocyaapcTBedHoro yuusepcutera. 2013. 120 ¢. ISBN 978-5-288-05374-0.

3. Bnagumnpos B.C., Kapunos B.B. YpaHeHus MaTeMaTuueckoi dusuku. M.
®@uzmaranr, 2000.

4. Hevuposua B.I1. Jlekiuu o MaTteMaTHueckoi Teopun ycroiausocTtu. M. 2008.+ 3BC
«JlaHb».

5. Konmunrron, Dpn. Teopus o6bikHOBEHHBIX (D depeHnnanbueX ypaBHenuid: [lep. ¢
anrn. / D. A. Koggunrron, H. Jlesuncon; nep., aBt. npeauci. b. M. JleBurtas. - M..:
HUznatenncreo JIKH, 2010. 474 c.

6. Jnonc XK.-JI. HekoTopble METOBI pellleHHs HETHHEHHBIX KpaeBhIX 3ada4. M.: Mup,
1972.

7. Muxaitios B.I1. IuddepeHnuanpbie ypaBHEHNS B YACTHBIX TTpou3BoAHBIX. M.: Hayka,
1983,

8. INMuxynun B.IL., [oxoxaes C.W. ITpakTudeckuii Kypc 10 ypaBHEHUSIM MaTeMaTU4EeCKON
dusuxu. M.: Hayka, 1995.

9. IMontpsarun JI.C. O6nikHoBeHHEIe MU depennnanpbe ypaBueHus. M.: Hayka, 1998,
10. Crenanos B.B. Kypc muddepennmanbubix ypasaenuit. Mza-so JIKH, 2008.

11. MaremaTndeckas Teopus ontUManbHEIX nporeccos / JI.C. Ilonrparun, B.I'.
bonrsaackuit, P.B. Tamkpenmumse, E.@. Mumenko. M.: Hayka, 1963.

12. Tuxonos A.H., Camapckuit A.A. Ypasrenns mareMatnaeckod puszuxn. M.: TUTTJI,
1953.

13. Tpuxomu ®. {uddepenumansusie ypapHenus. M.: M3a-Bo uHoCTp. 1uT., 1962.

14. ®enoprox M.B. O6sikHOBeHHBIE TuddepeHnuatbHbIe ypaBHeHHa. M.: Hayka, 1980.
15. Gununmnos A.©. Juddepennuansapie YpaBHEHUS ¢ pa3pbIBHOMN IPaBoOH YacTeio. M.:

®uzmataur., 1985.

16. Apnonen B.U. O6rikHOBeHHBIE quddepennuanbhbie yparHeHus. M.: Hayka, 1971.
17. Wnpun 10.A., [Imuce B.A. Teopus HenuHeHHBIX KoneOanui. I. OCHOBHBIE CBOMCTBA
nepuoamdeckux cucteM. 11. Iepnoaudeckne pemenus aBToHOMHBIX cucteM. CII6.:
Wzparensckuit nom Canxr-IleTepOyprekoro rocynapcTseHHoro ynusepeurera. 2012, 128 c.
(ISBN 978-5-288-05323-7, ISBN 978-5-288-05323-8)

18. Maptusncon JL.K., Manor F0.1. luddepenunansapie ypaBHCHHA MaTEMaTHYECKOH
¢dbusukn. M.: Uzg-so MI'TVY, 1996.

19. IMetporckuit N.I'. Jlekuun o6 ypaBHEHMSIX ¢ YaCTHBIMH NPOU3BOAHBIMH. M.: Hayka,
1961.

20. Tuxonos A.H., Bacunsesa A.b., Ceemmauko A.I'. Juddepennuanbabie ypaBHeHHs. M.
Hayxka, 1985.

21. HIy6un M.A. TlceBnoanddepeHnpransHbie OMepaTopsl U CIIEKTPalibHas Teopus. M.:
Hayka, 1978.

01.01.04 «'eoMeTpusi M TOMOJIOrHs»

1. Hy6posun B.A., HoBukoe C.I1., @omenko A.T. CoBpemennas reometpus. U. 1.
I'eomeTpus noBepxHocCTeil, rpymmn npeodpaszoBanuii u nonei, Y. 2. I'eomeTpus u
Tonosiorus MEOroo6pasuit n Y. 3. Mertoxas! Teopun romonoruit. M.: Hayxka, 1986, 1984 (Y.
I u 2 nepensnanel. M.: Dnuropuan YPCC, 1998).

2. Hosuxos C.IT., Taiimanos M. A. CoBpeMeHHBIEC TEOMETPHUYECKHE CTPYKTYPHI M TIOJIsL. M.
Hzn-8o MITHMO, 2003.

3. ®owmenko A.T., dyke JI.B. Kypc romotonuueckoii Tomonorun. M.: Hayka, 1989,
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Hosuxkos C.I1. Tononorust. M.—WxkeBck: MH-T KOMIBIOTEPHBIX HccenoBanuii, 2002,
Apnonsa B.U. MaremaTuyeckre MeTObI KIACCHUECKOH MEXaHHKH. M.: Hayxka, 1989.
Apuonen B.1., Bapyenko A H., I'yceitn-3ane C.M. Ocobennoctn audPpepeHupyeMbIx
orobpaxenuil. T. 1, 2. M.: Hayka, 1982, 1984.

Anexcanapos I1.C., ITacsinkoB B.A. Beenenne B Teopuro pasmepHocTH. M.: Hayka, 1973.
Munnop Jx., Cramed Jx. XapakTepucrudeckue knaccel. M.: Mup, 1979.

IIpaconos B.B., Cocunckuit A.b. Y3isl, 3anensieHs, KOCE B TpEXMEPHBIE MHOI000Pa3HA.
M.: U3a-8o MITHMO, 1997.

I'mib6ept /1., Kon-®occen C. Harmsmnas reometpus. M.: Hayka, 1981.

Koxcerep I''C.M. Beenenne B reomerpuro. M.: Hayxka, 1966.

Kemm JIx. O6mias Tonomorus. M.: Hayka, 1981.

Munnop JIx. Teopust Mopca. M.: Mup, 1965.

BunGepr 3.5., Onumuk A.JI. Cemunap 1o anrebpanyeckuM TpyIaM u rpymnmnam Jlu. M.:
Hayxa, 1988.

Wxensp LI.-1II. KommiekcHble MHOTOOOpasusa. M.: HHocTpanHas nmutepatypa, 1961.
Pomxepe K. Yxnaaxu u noxperrus. M.: Mup, 1968.

bpenon I'. Beenenne B TeopHio KOMITAaKTHBIX TPyHI nipeoOpazoanuii. M.: Hayka, 1980.
Munsop k., Yomnec A. Inddeperumansuas tonosorus. HauansHeiil kype. M.: Mup,
1972.

Mmunuop [x. Teopema 06 h-koGopau3me. M.: Mup, 1969.

Xupm M. JTuddepernmansras Tononorus. M.: Mup, 1979.

Mumenko A.C., @omenko A.T. Kypc nuddepeHumnansHol reoMeTpHH U TOMOJIOTHH. M.
®axropuan [Ipecc, 2000.

Taiimanos 1. A. Jlexiuu o muddepennnantbaoi reomerpuu. M.—Ikesck: UH-T
KOMITBIOTEPHBIX HccleaoBanmii, 2002,

Ko6ascu L., Homumsy K. OcaoBsl nuddepenumansaoii reomerpun. T. 1, 2. M.: Hayka,
1981.

®enopayk B.B., ®ununmos B.B. O6mas tonosjorusa. OcHOBHEIE KOHCTpYKIuU. M.: U3z-
BO MI'VY, 1988.

I'onon IL.M., Knumeix A.Y. MaTteMaTuueckre OCHOBEI TeOpHH cuMMeTpuil. M.—IkeBck:
Peryngpnas u xaotudeckas nuHaMmuka, 2001.

Poxmuu B.A., ®ykc 1.b. Haganpuslii kype Tononoruu. ['eoMerpudeckue riasel. M.
Hayxka, 1977.

ITpecmu A., Curan I'. I'pynns! nerens. M.: Mup, 1990.

Atpa M. Jlekuuu no K-reopun. Mup, 1967.

AnexcaagpoB A.J[. Bemyxknsie mHororpanauku. M.—JI.: I'octezuzgar, 1950.
JIrocteprux JI.A. Beinykisle ¢uryps! u maororpananku. M.—J1.: ['octe3nzaat, 1956.
®enep E. Opakransl. M.: Mup, 1991.

Jx. Munnop, Teopust Mopca, M.: Uspatenscreo JIKH, 2011.

A. JI. Anekcannpos, H. 0. Heuseraes, I'eometpus, CI16.: BXB-IIetepbypr, 2010.

A. C. Mumienko, A. T. ®omenko, Kype nuddepeHnnaibsHON reOMETPUH U TONIONOTHH,
CTIo. ; M. ; KpacHognap : Jlans, 2010.

Kapran 9. I'eometpust pumaHoBEIX npoctpascTi, M.: IMBPOKOM, 2010.

I1. K. Pamesckwuit, Kypc nuddepenunansuoit reomerpun, M.: U3garensctro JIKU, 2008.
I'. Aranacuy u ap., Juddepennuansao-reomerpuueckue cTpykrypsel. M.: INBPOKOM,
2010.

A M. Bunorpanos, B.C. Kanpauukunii I[IpuHnn HabaogaeMoCTH B IpUMEpax U 3a1aqax.
— CTI6.: U3marensckuit nom CIIOTY, 2012.

B.C. Kansaunxkuit, M.1O. Hukanoposa, HO.P. PomanoBckuii JIOTOTHHTENBHBIE TaBBI
mddepenunanbHoi reomerpuu. Yacts 1. — CI16.: COJIO, 2016.

01.01.05 «Teopus BeposiTHOCTElH W MAaTEMATHYECKAS CTATHCTHKA»
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1. A. B. Bynunckuii, A. H. llupses, Teopus cnydaiHsix npoueccos, M, @usmatiut, 2003.
2. R.Durrett, Essentials of Stochastic Processes, Springer, 1999.

3. M. Lifshits, Lectures on Gaussian Processes, Springer, 2012.

4. P. Moerters, Yu. Peres, Brownian Motion, Cambridge Univ. Press, 2010.

5. bopokoB A. A. Teopus BeposiTHOCTEH. — 4-¢ u3a.- M.: Equropuan YPCC, 2003

6. I'menenxo b. B. Kypc Teopuu BepostHOCTe#. — 6-¢ u31.- M.: Hayka, 1988

7. Uucraxos B.I1. Kypc Teopun BeposTHocTed. - M.: Arap, 2000.

8. [upsier A. H. BepostHoCcTb. — 3-€ U3a. B 1BYX ToMax M.: Hayka, 2004.

9. boposkoB A.A. MaTtemaTtuueckas cratuctuka. - M.: Hayka, 2007.

10. Hpuenko I''H., Mensenes FO.1. BeeneHue B MaTeMaTHYECKYIO CTATHCTHKY. M.: H3/1-BO
JIKH, 2010.

11. buken II., loxcym K. Marematndeckas cratuctuka. M.: @uHAHCH ¥ cTaTUCTHKA, 1983.
12. bonbsmes JI.H.,Cmupuos H.B. Tabmuiib MaTeMaTHYeCKOH cTaTUCTUKH. — M.: Hayka,
1972.

13. Barytun B.A., Usuenko I'.W., Measenes 10.H., Uuctakop B.I1. Teopus BeposiTHOCTEH 1
MaTeMaTH4YecKas CTaTUCTUKA B 3a7a4ax, Arap, 2003.
14.  Jlykau E. Xapakrtepuctuyeckue ¢pynkimu. — M.: Hayka, 1979.

15.  Tlerpos B.B. IIpesienbHbie TEOPEMBI Il CYMM HE3aBHCHUMBIX C1y4aifHbIX BEJTMYHH. — M.
Hayxka, 1987.

16. Posanos 0. A. Cnyuaiinbie mpoueccsl, kpaTkuit kypc. — M.: Hayka, 1971.

17. Cexetl I'. [lapamokchl B TeOpHM BEpOSATHOCTENH B MATEMATHYECKOM CTATHCTHKE. — M.
Mup, 1990.

18. Dennep B. Beenenne B Teopuio BeposTHOCTEN U ee Mpuiioxkenus. — T. 1 u 2 — M.: Mup,
1984,

19. Apak T.B., 3aiines A.}O. PaBHoMepHbI€ TIpeeNIbHBIE TEOPEMBI ISl CYMM HE3aBHCHUMBIX
ciydanHbIX BennuuH. Tpyast MUAH, 1. 174, 1986,216 c.

20. Iletpor B.B. CymMbI HE3aBHCHMEIX CaydyaitHbIX BenmuuuH. M.: Hayka, 1972,

21. Bentuens A. ., Kypc Teopuu cnyuaiinbix npoieccoB, M, Hayka, 1996.

22. I'mxman Y. U., Ckopoxon A. B. BBenenue B Teopuio ciydaiHbIX mponeccos, M., Hayxka,
1977.

23. Kpamep I'. MaTeMaTnyeckue MeTOIbI CTaTHCTHKH. - M.:Mup, 1975.

24, CrpaBo4nuK 10 ipuKIagHon ctaTuctuke. T 1,2. — M.: ®unaHce 1 cTaTHcTHKA, 1989,
25. Jleman O. IIposepka cTaTucTHHIECKHX rHIOTE3. - M.: Hayka, 1979.

26. Jleman 3. Teopus Touednoro oueHuBanus. - M.: Hayka, 1991.

01.01.06 «MaTeMaTH4YecKast JIOTHKA, a1re0pa U TEOPUS TMCeID»
1. HXK. Bepemarun, A.X. Ilens. Jlekuuu Mo MaTeMaTHYCCKOH JIOTHKE W TEOPUH
anroput™moB. Hacte 3. Beruncnumeie dyuakuun. MITHMO, 2002.
3.B. Bunbepr. Kypc anre6psr. MITHMO, 2013.
C.I' Turnuxun. Teopus anre6p JTu. Tononorus rpynn Jlu. U3a-8o Print on demand, 2012
1O. JI. Epmuos, E. A. [Mamotun. Matematuueckas noruka. dusmaraut, 2011,
X. UBanen, O. Kopanbckuii. AHanuTH4Yeckas Teopus gucen. MITHMO, 2014.
Konmoropos, Aanpeit Hukonaesud. Matematudeckas jgoruka: yueoHoe nocobue / A. H.
Konmoropos, A. I'. [paranun; MOCKOBCKHII TOCYHapCTBEHHbINW yHuBepcuTeT wmenn M.B.
Jlomonocosa. - 3-¢ u3x., crep. - M.: KomKnura, 2006. - 238 c.

Sk w

7. Koctpukun, Anekceit MBanoBuu. Beemenne B anre6py. Yacte 1-3: yueGHMK mns
crynentos ynusepcuteroB / A. WM. Kocrpukun. - M.: ®usmariut, 2001

8. IO.1. Manun, A.A. Tanunkve. Benenne B coBpeMeHHYI0 TeopHio uncen. MITHMO,
2013.

9. B.B. Ilpaconos. Muorounenst. MIITHMO, 2003.

10. Yeborapes, Hukomait I'puropeesuuy. Teopus Fanya: Hayunoe uzaanue / H. T'. YeGorapes.

- 2-e u3n., crepeornr. - M.: KomKnura, 2006. - 154 c.
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11. M. Anthony, M. Harvey, Linear Algebra: Concepts and Methods, Cambridge, Cambridge
University Press, 2012.

12. bopesnu 3.1, ladapesuu U.P. Teopus uncen. M.: Hayka, 1985.

13. A Beiins. OcHOBHI Teopun 4ncen. .Jaurtopuan YPCC, 2010.

14. HK. Bepemarun, A.X. Illenp. Jlekuuu Mo MaTEeMaTUYeCKOHM JIOTHMKE W TEOPHUU
anroput™oB. Yacts 1. Hayana Teopun mHoxects. MITHMO, 2012

15. lamouknn A.J., Hectepenxko 10.B., Illnanosckuit A.b. BBenenue B Teopuio yucen. M.:
WUzn-eo MI'Y, 1995.

16. Epmos H0.JL. IIpobaemsl pa3pellIiMOCTH B KOHCTPYKTHBHBIE Moieiau. M.: Hayxka, 1980.
17. Kapairy6a A.A. OcHOBBI aHAMTATHYECKOH Teopun uncen. M.: Hayka, 1983.

18. Konmoropos, Aunpeit HukomaeBnu, MaremaTuueckas Joraka. JJoMOIHATENBHBIE TIaBbl:

yuebHoe nocobue / A. H. Konmoropos, A. I'. [paranun. - M.: U3narensctBo MockoBckoro
yHUBepcuTeTa, 1984, - 120 c.
19. A.T. Kypom. Teopus rpynmn. ®U3MATIIUT. 2011

20. Menzenscon 3. BBeneHue B MaTeMaTHIeCKy0 JTOruKy. 3-¢ u3a. M.: Hayka, 1984.

21. Hosukos I1.C. DneMeHTH MaTeMaTHYECKOM JOTHKH. 2-¢ 34, M.: Hayka, 1973.

22. Cepp XKL Kypc apudpmeruxu. M.: Mup, 1972.

23. Yangpacekxapan K. BejeHre B aHATHTHUECKYHO TEOPHIO uucel. M.: Mup, 1974.

24, Mansues A.. AxropurMme! u pekypcuBHble dyHkiun. M., Hayka, 1986.

25. EpmioB FO.JL. TIpo6ieMsl pa3peluMocTH U KOHCTPYKTHRHEIE Moneny. M., Hayka, 1980.
26. Ban nmep Bapaen b.JI. Anrebpa. M., Hayka, 1976.

27. Mansies, Anaromuii MBanoBuu. AnreGpaudeckue cucTeMbl: MoHorpadus / A. M.

Marnsues. - M.: Hayxka, 1970. - 392 c.
28. Jlenr C. Anrebpa. M., Mup, 1968.
29. Jxexobcon H. Anrebpsl JIu. M., Mup, 1964.

01.01.07 «BelyncanTeIbHaAsd MATEMATHKA»

1. Kprioe B.1., bo6xoe B.B., Monacteipabiii I1.M. BerunciaurenbHble METOABI BBICIIEH
matemaTtuku. T. 2. Munck, 1975.

2. Tuxonos A.H., Apcenun B.5. MeTonb! penieHust HEKOPPeKTHBIX 3a1a4. M., 1979.

3. Kpeinor B.11., Cxobast H.C. Metoasl npubmnk€énHoro npeodpasoannus Pypse U
obpamenus npeodpaszosanus Jlamiaca. M., 1974.

4. TuxonoB A.H., Camapckuii A.A. YpaBHeHUsT MaTeMaTHICCKOH PU3UKHU. 6- uzl. M.:
W3p-so MI'Y, 1999,

5. Bnapnmupor B.C. YpaBaeuns maremarudeckoit pusuxu. M.: Hayka, 1981.

6. Tpenorun B.A. ®yHkIHoHaNBHEINA aHanu3. M.: Hayka, 1980.

7. JlebeneB B.V. @yHKUNOHANBHBINA aHATH3 U BEIYHCIUTEIbHAS MaTeMaThKa. 4-¢ u3a. M.:
®usmariaut, 2000.

8. Boeoaun B.B. BrrunciautensHele OCHOBEI THHEHHOM anre6pel. M.: Hayka, 1977.

9. Penoperko P.II. Beenenue B BeraucnuteNbHy o dusnky. M.: Hayka,

10.  Camapckuii A.A. Teopus pasHocTHBIX cxem. M.: Hayka, 1982.

11. baxsanos H.C., XKunkos H.I1., Ko6enskos .M. Uuciennsie MeToasl. M.: ®usMatiaur,
2001.

12. Mapuyk I'.11. Metoaer BeraucurensHoi Marematuku. M.: Hayka, 1977.

13. I'ogynoe C.K., Pa6enbkuii B.C. PazHocthsie cxeMsl. 2-€ u3a. M.: Hayxka, 1977.

14. Camapckuii A A., Hukonaes E.C. MeTtosl pelieHHs CETOYHEIX ypaBHeHuil. M.: Hayka,
1978.

15.  Jlenuco A.M. BeeneHnue B Teoputo o6patieix 3anad. M.: Uza-so MI'Y, 1994,

16. Muxaiinos B.I1. [{uddepennmansneie ypaBHeHHs B UaCTHBIX Tpon3Boausix. M.: Hayka,
1976.

17. Mpicosckux W.IT. UHTepriossiuoHnkle <ybGaTypHblie hopmysisl. M.: Hayka, 1981.
18. Konmoropos A.H., @omun C.B. @ynkunonansHeiil anams. M.: Hayka, 1984.
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19. Bacunres @.I1. UncneHnHble METOB! pellieHus KCTpeManbHEIX 3a8a4d. M.: Hayka, 1981.
20.  boposkoB A.A. Teopus BeposiTHOCTeit. M.: Hayka, 1984.

21. bopoBkoB A.A. Matematuueckas cratuctika. M.: Hayka, 1984.

22. Kamurknn H.H. Yucnennsie Mmetoasl. M.: Hayxka, 1978.

23. Tuxonos A.H., Apcenun B.S. MeTtons! peliieHust HeKOppeKTHBIX 3aqa4. M.: Hayxka,
1979.

24. IIertreB HO.I1. MatemaTrdeckue MeTo/IbI aHATH3a SKCIepuMenHTa. M.: Bhictr. mkoria,
1989,

25. YymuukoB A.M. MatemaTudeckue MoeId HEIHHEHHON TUHAMUKH. M.: OU3MATIIHT,
2000.

26.  [lembsnoB B.®., Manosemos B.H. Beenenne B Munumakc. M.: Hayka, 1972.
27. Bentuens E.C. UccnenoBanue onepauuii. M.: CoB. paauo, 1972.

28.  S6nonckuii C.B. BBenenue B AUCKpeTHYVIO MaTeMaTHKy. M.: Bricnr. mkosa, 2001.
29, Kynpssuer B.B, Anemun C. B., Hoakomsun A. C. BeeJieHHe B TCOPHIO aBTOMATOB. M.:
Hayxka, 1985.

30.  Mansues A. M. Anmroput™sl 1 BIMHCIMMBIE GyHKIMA. M.: Hayka, 1986.

31. Ope O. Teopus rpador. M.: Hayka, 1980.

32. Kubepuetnueckuit coopauk. 1960—1990. Bein. 1—9; Beim. 1—28 (soBas cepust). M.:
Mup.

33.  JluckpeTHas MaTeMaTHKa ¥ MaTeMaTnueckue Bonpockt knbepueTuku. T. 1. / IToa obmi.
pex. C. B. A6nonckoro u O. b. JIynanora. M.: Hayka, 1974.

34, Hurmarymnuu P. I'. CnoxsocTs OynieBsIxX ¢ynknuid. M.: Hayka, 1991.

35. IlpoGnemst kubepuetnxu. 1959—1984. Beim. 1—41. M.: Hayxka.

36.  Jlekuuu no teopuu rpados / B.A. Emenuuer, O.11. Mensunkos, B.1. Capsanos, P.1.
Tremuxeuu. M.: Hayka, 1990.

37. Tpyaer Marematuueckoro uncturyra uM. B. A. Crexnosa. T. 51. M.: M3g-so AH CCCP,
1958.

38. MaremaTtndeckue Bonpockl kubepHetuku. 1988—2001. Bem. 1—10. M.: Hayxka.

39.  T'epmeiiep FO.b5. Beenenue B Teoputo HecienoBanus onepanuii. M.: Hayka, 1969.

40. CyxapeB A.I'.,, TumoxoB A.B., ®enopos B.B. Kypc Metonos ontumuzanuu. M.: Hayka,
1986.

41.  Bacumpes @.I1. Merops! onrumu3anui. M.: @axtopuan, 2002.

42.  Kapmanos B.I'. Maremaruueckoe nporpammupoBanue. M.: Hayka, 2000.

43, [outpsrun JI. 36pannsie HayyHble Tpyasl. T. 2. M.: Hayka, 1988.

44.  Tuxomupor B.M., ®omun C.B., Anexcees B.M. Ontumanshoe ynpasnenne. M.: Hayxka,
1979.

45. Kpacnomiekos I1.C., ITerpos A.A. Ilpuniumnel nocrpoenus Mogeneii. M.: ®azwuc, 2002.
46. IMoaunosckuii B.B., Horun B.[l. [lapero-onTuMansHble pelicHHsSt MHOIMOKPHTEPHUATBHBIX

3amauy. M.: Hayxka, 1981.
47. Mopo3sos B.B. Ocnogsl Teopun urp. M.: Usg-so MI'Y, 2002.

48. HNamagumutpuy X., Cratirmun K. Kom6unaropaas ontumusanus. M.: Hayka, 198 .

49, Huxalino X. Beinykisie CTPYKTYPBI H MaTeMaTH4ecKas 3KOHOMHKa. M.: Mup, 1972.
50. Ammanos C.A. BBegeHrne B MaTeMaTHUECKYI0 3KOHOMUKY. M.: Hayka, 1984.

51. Oxnana M. DneMeHTh MaTeMaTUYeCKoH IKOHOMHUKH. M.: Mup, 1983.

52. O6en XK.-I1. HenuueitHbli aHaIn3 1 €ro 3KOHOMHYECKHE IPHIoKeuus. M.: Mup, 1988.
53.  Mapmamn A., Onku U. HepaBeHcTBa, TEOpUs MaXXOpHU3aLMH U €€ TIPHIOKeHHs. M.
Mup, 1983.

54. MenenukoB A.B. CroxacTnueckunit aHaIH3 U pacueT MpOU3BOAHBIX [EHHBIX Gymar. M.:
TBII, 1997.

55. MakBunsmc @. JTx., Cnosn H. k. Teopust ko008, ucnparsionmx ommoku. M.: Ces3b,
1979,
56. Jlynanos O. b. AcuMnTOTHYECKVE OLICHKH CIIOKHOCTH YIPaBIAOIWUX cucteM. M.: U3z-
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Bo MI'V, 19&4.

57. Cosemx JIx. B. CnoxxkHOCTS BRIUUCHeHHH, M.: ®akrTopuan, 1998.

58. Mapkos A. A. Beenenue B Teoputo koguposanus. M.: Hayka, 1982,

59. Opnos B. A. IlpocToe 10Ka3aTeIbCTBO ANTOPUTMHYECKOH HEPA3PEIIUMOCTH HEKOTOPBIX

3a/1a4 O TIOJTHOTE aBTOMATHBIX 0azucoB. //Kubeprnetuka. 1973. Ne 4. C. 109—113.
60. Penpxun H. TI. HagexHocTh M guardoctuka cxeMm. M.: Uzn-so MI'Y, 1992.

61. Conosres H. A. Tects (Teopus, noctpoenue, npumenenns). Hosocubupck: Hayxa,
1978.

62. [lonax 5.T. Brexenue B ontumu3zanuio. M.: Hayka, 1984,

63. AmocoB A A., [lydunckuii 10.A., Kormuenosa H.B. BEeraucauTenbHEIE METOBI.
H3narensctBo «Jlansy, 2014.

64. Hayraser MN.K. Teopus npub1mkEHHBIX MeTOI0B. JInHeiHbIe ypaBHeHus. CII6., 2006.
65.  Apamc P.A. TIpoctpanctBa Co6oneBa. — HoBocubrpck, Tamapa Poskkosckas, 2009.
66. bupman MLIIL., Conomsak M.3. CriekTpansHas TeOpHsl CaMOCOTIPSHKEHHBIX OMIEPaTOPOB B
rUIE0epTOBOM TipocTpancTre. M3, Bropoe. — CII6.: Jlans, 2010.

67. Wneun A M., Jauunna AP, AcuMIroTryeckne METOAb! B aHainu3e. — M.: ®uzMartiaurt,
2009.

68. Cwmupnor B.U. Kypc Bricuieii MaTeMaTukH, T. 3, yacTs BTopas. — CII6: BXB-IletepOypr,
2010.
69. bopoBkoB A.A. MaremaTnueckas craructuka. Usa. M: dusmarnur, 2007

01.01.09 «/TuckperHasi MaTeMaTHKA H MaTeMaTHUYeCKasd KHOepHeTHKA»

1. ITpobnems ceTeBoro ynpasiaeuus (noa.pea. A.JI.®Ppagkosa). Mocksa-Hxesck: KU,
2015.

2. Iemur A. X., Matsees A. C. BeeneHre B MATEMaTHYECKYIO TEOPHIO 00yIaeMBIX
pacro3HaroUmuX cucTeM U HelpoHHBIX ceteid. CII6: M3n-Bo C.-IleTepOyprckoro yH-ta, 2014.
3. ®unummos C.A. Ypoku pobotoTexuuku. Koncrpykius. JIBuxenue. Y paBieHue.,

«Jlaboparopus 3HanMi», 2017.

4. 3enkeBud H., Iletpocsn JI., Illeekormisic E. Teopus urp. BXB-Iletep6ypr, 2012.

5. Song Fang Jie Chen Hideaki Ishii. Towards Integrating Control and Information
Theories. From Information-Theoretic Measures to Control Performance Limitations. Lecture
Notes in Control and Information Sciences book series (LNCIS, volume 465), Springer, 2017

6. Rayes, Ammar., Samer, Salam. Internet of Things From Hype to Reality The Road to
Digitization. Springer, 2017

7. Zgurovsky, Mikhail Z., Zaychenko, Yuriy P The Fundamentals of Computational
Intelligence: System Approach. Springer, 2017

8. Hakansson, Anne, Hartung, Ronald (Eds.) Agent and Multi-Agent Systems in Distributed
Systems - Digital Economy. and E-Commerce. Springer, 2013

9. Manfredi, Sabato Multilayer Control of Networked Cyber-Physical Systems Application
to Monitoring, Autonomous and Robot Systems. Springer, 2017

10. Taxa X.A. Beegenue B ucciegoBanune oneparuii. M.: M3narenscknii qom "BuibsiMc”,
2016.-912 c.

11.  Jleonos I'.A. Teopus ynpasnenus. U3n-so CII6 yauBepcutera, 2006.

12. Bacun A.A., Kpacromexos I1.C., Mopo3os B.B. Uccnenosauue onepaunii. M.: U3n.
LeHTp «Axkanemus», 2008, 464c.

13. ®panxos A.JL. Kubepuetndeckas gusuxa. 2003.

14. Tpenorun B.A. ®ynknuonansHeli ananus. M.: Hayka, 1980.

15. Oxnang M. DneMeHTsl MaTeMaTHUeCKO# 3KOHOMUKH. M.: Mup, 1983, 248c.
16.  Hukaiino X. Bemykible CTpyKTyphI B MaTeMaTHUeCKas SKOHOMHUKA. M.: Mup, 1972,
518c.

17. Moposzos B.B. OcHoBsl Teopun urp. M.: U3a-so MT'Y, 2002.
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18. baxpanos H.C., JKuaxos H.I1., Ko6enskos I'.M. Hucnenssie Metoasl. M.: ®usmaTiur,
2001.

19.  Tepmeiiep 0.b. Beenenue B Teopuro uccnenosanus onepanuii. M.: Hayka, 1969.

20. MaxBunsmc @. Jx., Cnoan H. [[x. Teopus koIoB, AcOpasasiommx omudku. M.: Ces3b,
1979.

21. ITonsax B.T. Brenenue B ontumuzanuio. M.: Hayka, 1984,

22, Jlebener B.M. GyHKIHOHATBHBIN aHANN3 W BRIYHCITUTENbHAS MaTeMaTuka. H3m.4-¢. M.

®uzmatiut, 2000.

23. IlouTpsirun JI.C., Bonrauckuii B.I'., F'amxpemnaze P.B., Muiieako E.®.
MaremaTtH4eckas Teopus ONTUMAIBHEIX TporieccoB. M.: Hayka, 1983. - 393 c.

24, bennman P. lunamutdeckoe nporpammupoBanue. M.: UnocTpaHHas nuteparypa, 1960.
— 400 c.

25. Leonov G.A., Shumafov M.M., Stabilization of linear system, Cambridge Scientific
Publishers, 2012.

26. Savkin A. Matveev A., Hoy M. Chao Wang. Safe Robot Navigation Among Moving and
Steady Obstacles. Butterworth-Heinemann 2016

27. Bacunwes @.I1. MeToas! onrtummsanmu. M.: 2011,

28.  Yakpabapru C., Amunpantuc K. Urpst u npuHsaTre pemennii. YuebHoe nnocobue M.:
BII3, 2016.
29. Annpuesckuii b.P., ®panxoB A.Jl. DieMeHThI MaTeMaTHYCCKOTO MOJICTTUPOBAHUS B

nporpammusixX cpenax MATLAB-5 u Scilab. CI16.: Hayka, 2001

30. 3b1k0B A.A. OcHOBBI Teopuu rpados. - M: By3osckas kaura, 2004.

31. Hosukos [I. A. Kubepneruka: Hasurarop: VcTopus knbepHETHKH, COBPEMEHHOE
COCTOSIHUE, IIEPCIIEKTUBEI pa3suTus. Mockga, IEHAH][, 2016.

32. Annpuesckuii B.P., ®pankxos A.Jl., bo6uos A.A. MeToasl aHaH3a ¥ CHHTE3a
HEJIMHEHHBIX CUCTEM yrpaBiieHus. MockBa-Mkesck, 2017,

05.13.18 «MatemaTH4YecKoe MO€JTHPOBAHNE, YHCIEHHBIE METOAbl H KOMILJIEKCHI

NporpaMmm»
1. AmocoB A.A., Jlyounckuit FO.A., Komyenora H.B. BeraucaurenbHbIe METOIBL.
N3narenscrBo «Jlauey, 2014.

2. Hayraser U.K. Teopust mpubmuxEHHBIX MeTog0B. JInneiinpie ypasHeHus. CI16., BXB-
Iletepbypr, 2006.

3. bupman M .IIL., Conomsix M.3. CriekTpanbHas TeOpHs CAaMOCOTPSHKCHHBIX OIIEpaToOpoOB B

ruIL0EpTOBOM IpocTpaHcTBe. 3. Bropoe. — CII6: Jlans, 2010.
4. boposkor A.A. Teopus repositHocteit. M: Kamxueiit oM "JIMBPOKOM", 2009

5. Jlarytun M.B. HarnsaHas Matematudeckas craTuctuka. M.: Bunom. JTaGopatopus
3HaHu#, 2013.

6. Epmakos C.M. Metox Monte-Kapso B BeruucautensHod Matematuke. M.: BUHOM.
JlaGopaTopus 3Hanuit; CI16: Hesckuii nuanext, 2009

7. Bragumuposa JI.B., Oscsunukos J.A., Pyonosa U.JI. Metoas: MonTte-Kapio B
npukiaaHeix 3anagax. CI16: BBM. 2015.

8. Konmoropos A.H., ®omun C.B. OyuknnoHansHeIi aHanu3. M.: Hayka, 1984.

9. Bacunbes @.I1. YucneHHBIe METOIBI PELICHUS SKCTpeMalbHBIX 3aqad. M.: Hayka, 1981.
10. BopoBkoB A.A. Marematuueckas cratuctika. M.: Hayka, 1984.

11. Kanntkun H.H. Yncnennsie Metonsl. M.: Hayka, 1978.

12. HemesanoB B.®., Manosemos B.H. Beenenue B munumakc. M.: Hayka, 1972.

13. Benrtuens E.C. Mccnenosanue onepamwit. M.: Cos. paguo, 1972.

14. Cwmupnos B.H. Kypc Beicineit matemarnky, T. 3, uacts BTopas. — CI16: BXB-Iletep6ypr,
2010.

15. Camapckuit A.A., Muxaitnos A.T1. Maremarngeckoe mopenuposanue. M.: dusmariur,
1997.
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16.  IHunzr, I'epGepr. MckyccTBo nporpammuposanus Ha C++ - CT16.: BXB-Tletepbypr,
2005.

17. Crpayctpyn b. ITporpammupoBanue: TPUHIMIBL ¥ IPAKTHKA UCTIONB30BaHus C++,
HCIpaBjieHHOE U3aanue. — M.: «Bumnesame», 2011

18. PomanoBckuit .B., ATropuTMBsl pelieHns 3kcTpeMaibieIX 3aaad. M.:Hayka, 1977
19. OscannukoB [[.A. MosienupoBaHue W ONTUMU3AIMS JHHAMUKY NYYKOB 3apSKEHHbIX

vactun. JI.: JIT'Y, 1990.
4. MeTOOMKA H KPHTEPHH OLEHKH TOCYJaAPCTBEHHOT0 YJK3aMeHa

4.1. dopma NpoBeieHHS TOCYAAPCTBEHHOTO HK3aMEHa!

MVcrhas UIlucemenHad [ YerHo-nucemeHHas ] C IpHMEHEHHEM KOMITBIOTEpa
4.2. IIpono/mKUTeNEHOCTS TOCYAPCTBEHHOTO DK3aMeHa:

Ha mojirotoBky oTBeTa acimpaHTy gaeTcs He Oosee 2 4acoB (aCTPOHOMHYECKHX ).
4.3. MeToauka 1 KpUTEPUH OLIEHKH I'OCY/JapCTBEHHOTO 9K3aMeHa:

Kpurepun oleHUBaHUS IK3aMEHa!

. 3HAHWE OMPE/ENICHUM, MATeMAaTHUECKUX [OHATHH, (QOPMYIMPOBOK M [OKA3aTENBCTB
YTIBEPHKIEHAN ‘

. 3HaHHE (PAKTHUECKOTO MaTepuana

. BJIaJIEHHE HEOOXOMMBIM MATEMATHYECKHUM AIlIapaToM

. yYMEHHE IPHUMEHSTH HMEIOIIHECS TEOPETUUECKUE 3HAHMS [IPU PEIICHHUN 33712

. KPUTHYECKOE M CaMOCTOATENBHOE H3NI0KEHNE MaTepHaa

. CIIOCOGHOCTH OTBEYATH Ha AONOJIHHTENLHEIE BOIPOCH 110 IIPOrpaMMe IK3aMeHa.

Cucrema OLCHHUBAHUA I'OCYIAapCTBCHHOTI'O OK3aMCHA!
O1eHKa «OTIMYHO» BEICTABIAETCS B TOM ciiydaec, CCJIHn:

. JIaH MCYEPIBIBAIONIMNA OTBET Ha NIOCTABJIEHHBIE BONPOCH! Ounera

. JIaHBl OTBETHI HA NOMOTHUTEIBHBIC BOPOCHI

. MPOJICMOHCTPHPOBAHO HaIHYHE TITyOOKHX 3HAHHH B paMKaXx MPOTPaMMbl 3K3aMeHa
. 6e30mMO0YHO HCHOB30BaH MATEMATHYECKHI anmapar

. pENICHBI IOCTABASHHbBIE 3a/Ia4H.

OneHka «XopouIoy:

. JJaH JIOCTAaTOYHO NOJHBIM OTBET HA ITOCTABJICHHEIE BOMPOCKHI OUIeTa

. IaHbl OTBETH! HA OONBIIYIO YaCTh JOMOITHUTEIBHEIX BOIIPOCOB

. IIPOAEMOHCTPUPOBAHO HAJMYHUE ITOTHBIX 3HAHHWIA B PAMKax MPOrPaMMEbI 3K3aMEeHA
. B LIEJIOM BEpPHO HCIIOJIb30BaH MATEMaTHUECKUHN armapar

. IIOCTaBJICHHBIC 3a/1a4H PeUIeHbl YaCTHIHO.

O1eHKa «yIOBICTBOPUTCIILHOY

. JIaH OTBET Ha IIOCTABJICHHBIE BOTIPOCKI OUeTa

. JaHbl OTBETHI Ha OTJEJIbHBIE JOIIOTHUTEIbHbIE BOIPOCHI

. IIPOJIEMOHCTPUPOBAHO HAJTMYHE 3HAHMH B paMKaX IpOrpamMMbl K3aMeHa

. HCII0B30BAHME MATEMATHYECKOTO arapaTa COIePXKUT HETOUHOCTH

. MTOCTaBIECHHBIE 3441 PEIIECHBI UL B [IETIOM.

OleHKa «HEeyIOBIETBOPHTEIBLHOY

. HE JIaH OTBET Ha MOCTABJICHHBIE BOIIPOCH! OHIeTa

. HE JaHbI OTBEThI HH HA OUH JONOJHUTEIBLHBIA BOIIPOC

. NPOAEMOHCTPHPOBAHA HEIOCTATOYHOCTh 3HAHWH B pAMKaX MPOTPAMMBI IK3aMeHa
. HCTIOJIB30BaHUE MaTEMATHUYECKOTO amnmapaTa COEPKHUT rpyObie OmmbKH

M MMOCTABJICHHBIC 3aJa4H HC PCILICHBI.
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O6H.Ia}I OIICHKA 3a 3K3aMCH BBICTABIIACTCA IO CICAYIOIIHM IIpaBHIaM. OrieHKa «OTINIHO»
BBICTABJISICTCA B ClIy4ae, €CIIU OTBCTRI HA BCe BOITPOCH! OLICHEHBI Ha OTIIUYHO, b0 OJIWH BOTIpOC
OIICHCH Ha «XOPOIMIO». OI_ICHKa «HEYHAOBJICTBOPUTEIIBHO» BBICTABIACTCA, €CJIM HMECTCA XOTS OBl
OJHAa OIE€HKAa «HCYIOBICTBOPUTEIBHO» 32 OTBET Ha OJUH U3 BONPOCOB. OHCHKa
«YOOBJICTBOPUTCILHO» BBICTABIIICTCS, ECIIM UMEETCH Oolnee ABYX OLICHOK YIOBIETBOPUTECILHO. B
OCTAJILHBIX CITYHaAX BBICTABIACTCS OLICHKA «XOPOILO».

5. llponeaypa npoBeaeHUs rocy1apcTBeHHOT0 IK3aMeHa

5.1. TocynapcTBeHHass HTOTOBas aTTECTALMS A OOYYAOIMUXCA C OrpaHHYEHHBIMHU
BO3MOKHOCTSIMU 370POBBSI  MPOBOJHMTCA C YYETOM OCOOCHHOCTEH HX IICHXO(pH3HYECKOTO
pa3sBUTHA, HHAUBUAYAIbHBIX BO3MOKHOCTEN U COCTOSIHUS 3I0POBBSL.

5.2. IlpoBeneHne rocygapCTBEHHOTO DK3aMeHa OCYILECTBIIIETCS B COOTBETCTBHU C
ITpaBmiiamMu oOyueHHS IO NPOTPaMMaM BBICIIETO OOpa30BaHHUS - MPOrpaMMaM MOJTOTOBKH
HAay4YHO-IIETalOTHYECKUX KaJpoB B ACIHPAHType, MporpaMmaM OpJAUHATYpEI, PEAIH3YEMBIM B
Cankt-lleTepOyprckoM TrocyIapCTBEHHOM YHUBEPCHTETE, YTBEPXKACHHBIMHM TPHKa3oM OT
30.08.2018 Ne 8577/1 (c mocaemyronMMH U3MEHCHHUSAMH H JIOTIOJTHEHHAMH).

5.3. B curyanum KpaiiHeil HeoOXOIMMOCTH B MLENAX 3alUThl XU3HU M 310pOBbA
o0y4Jaronumxcs, Hay4YHO-NIEJArOTUYECKHX pabOTHHKOB W COTPYAHUKOB, OOECICUHBAIOIINX
IPOBEACHUE TOCYNApCTBEHHOH WTOTOBOH AaTTecTalldd, MO PEUICHUI0 YIOIHOMOYEHHOTO
JOJDKHOCTHOTO ~ JIMLJA TOCY/IJapCTBEHHAss WTOrOBasi  aTTeCcTaldsi MOXET  IPOBOJUTHCS
HCKJIIOYUTEIIBHO C IPUMEHEHHEM JHUCTAHITMOHHBIX TEXHOJIOTHH.



31
IIpunoxenue Ne 2

VTBEPX/IEHA

TIpUKa30M OT G 77 JoiNe 758" 05” /7

IIporpamma rocyaapcTBeHHO# HTOTOBOM aTTeCTaAllUK
B hopMe BBHINIYCKHON KBATH(HUKAITUOHHOH padoThI
o HanpapJjeHuIo noAroTorku 01.06.01 «MaremMaTHKa H MeXaHHKA»
o o0pa3oBaTe/bHON NMporpaMMe NOATOTOBKH HAYYHO-NMEIATOTHYECKHX KaApPOB B
acnupantype MK.3001.* «MaTemaTuka»
ypoBeHb o0pa3zoBanus «Iloaroroska kajapos BeicHIel KBaTHUKAITMI»

1. O61He noI0KeHHA

1.1. Brmycknas kBanupukanuonnas pabota (manee — BKP) npeacraBiser coboi
HAyYHO-KBaTM(PUKAIIMOHHYIO pabOTy, B KOTOPO# CONEP)KHUTCS PpEIICHHE 3aJadd, HMEIouiel
CYLIECTBEHHOE 3HAYEHHE U1 COOTBETCTBYIOIIEH OTPAciu 3HAHHUH, 00 B KOTOPOH H3IOMKCHBI
HAy4YHO-00OCHOBAaHHbIE TEXHUYECKHE, TCXHOJIOTHUYCCKHE WJIM HMHBIE PEUICHHS U pa3paboTKu,
HMEIOIIIHE CYILIECTBEHHOE 3HAUYEHHE. _

1.2. BKP  sBngercs  caMOCTOSTENbHBIM  MCCIeJOBaHHMEM  oOyuvarollerocd,
BBIITOJIHEHHBIM 110 PYKOBOJCTBOM Ha3HAYEHHOI'O EMY Hay4YHOI'O PYKOBOIMTEIS, B COOTBETCTBUU
¢ ycraHoBneHHbIMA TpeOoBaHmsaMu. BKP Moxer OviTh TIpecTaBNeHa B BUAC HayYyHOrO JOKJIana
06  OCHOBHBIX pe3yibTaTaxX  MOJATOTOBJEHHOH  HAyYHO-KBANH(HUKALMOHHOH  padoThl
(mucceprauumn).

1.3.  TpeboBaHus K HAyMHOMY JOKIady, MOPANOK €ro MOArOTOBKH M MPEACTABICHHUS H
KPUTEPUHU €TI0 OLEHKH ONpPENEeNArTCs MPOrpaMMOi TOCY/TapCTBEHHOH MTOTOBOHM aTTeCTalUHH C
yuerom «I"OCT P 7.0.11-2011. Hanvonansnsiit crangapr Poccmiickoit degepauvn. Crucrema
CTaHAApPTOB To HHpopManuu, OHUOMMOTEYHOMY H W3maTelNbCcKoMy aeny. Jlucceprauus |
asropedepar auccepranmu. CTpykTypa H mnpaBwia ogopmiieHns» (YTB. M BBEIEH B JCHCTBHE
ITpuxa3zom Poccrannapra ot 13.12.2011 Ne 811-¢T).

1.4.  OO6wemM rocynapcTBEHHOW HWTOTOBOW AaTTECTAIMH, Y4YCOHBIH MNEPHOJ U CPOKH
rOCY/IapPCTBEHHON UTOrOBOM aTTECTAMU YKA3aHbI B aKTyalIbHOM y4eOHOM ILIaHe M KaJIeHAapHOM
yueOHOM rpaduke.

1.5, S3weix nogroroBkum w 3ammtel BKP: s3pIk  peanmzanmy  00pa3zoBaTeNbHOMN
POTPaMMBEI.

2. TpeGoBaHus K CTPyKType u conepxkanuio BKP

B BrInycKxHOM KBanu(uKkanHOHHOH paboTe AODKHbBI OBITH

2.1.  TurynseHbl#d nuct

2.2. OrnaBneHue

2.3. BsejcHue

2.4. Copepxanue

2.5. 3axmodeHHe

2.6. Chomcox WCIONB30BaHHOH JHTEpaTyphl, OG(OPMICHHBI B COOTBETCTBHH C
[IpaBUIIaMH, IPUHSTHIMU B HAYYHOH JTUTEpAType IO CIIENHUATBHOCTH

3. TpeGoBanus K NopaaKYy BhIoJIHeHNs n odpopmiennss BKP
3.1.  TpebomammeM mpu mnoarotoeke BKP B COOTBETCTBHH ¢ OOIIECHPHHITHIMH
3THUYECKHMH U TMPABOBBIMH HOPMAMM ABJIAETCS 100pOCOBECTHOE IIMTHPOBaHME. BRIMOIHEHHE
JAaHHOTO TpeOOBaHMS OTpaskaeTcsl B OT3bIBe HaydHoro pykosogutenss BKP Ha ocHoBanum
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pe3ynsTatoB mpoBepkr BKP Ha o0beMm 3auMMCTBOBaHMSA, B T.4. COAEPKATEIBLHOTO BBIABICHHS
HETIPABOMOYHBIX 3aMMCTBOBAHHUH.

3.2.  OObeM paGoOTHI HE JODKEH MPEBHIMIATE 70 CTpaHHUII.

3.3.  PexomeHpyeTcs ucnonb3oBaTh mpudt Times New Roman, 14 nyHKTOB, MHTEpBaI
1,5, noms: neBoe — 30 MM, BepxHee 1 HHKHee — 20 MM, nipaBoe — 15 MM.

3.4, TuTynpHBIH JHMCT JIOJDKEH  COAEPXKATh  HasBaHHe paboThl, Ha3BaHHE
CTENMANILHOCTH, NMPoQMIb (Crenuanu3anmo), GaMIIHd, HMeHa W OTUECTBA ABTOpa, HAYYHOTO
PYKOBOJUTENIA M PELCH3EHTA, NODKHOCTH M 3BAaHUS HAYYHOTO PYKOBOAMTENS U PELECH3EHTA.
@®opmMa THTYIBHOTO JIUCTa YTBEPXKAEHA IPUKA30M MIPOPEKTOPA 110 yueGHO-MeTOInIeCKo paboTe
or 03.07.2018 Ne 6616/1.

3.5. TurynpHBIN IUCT ohopMIISIETCS HA PYCCKOM M 2HTJIMACKOM SI3BIKaX.

3.6. B xone Bumonuenus BKP gonyckaercst HCnmonb30BaHHe HHCTPYMEHTOB / 3JIEMEHTOB
/ CpeCTB UCKYCCTBEHHOTO HHTEJUIEKTA / HeHpOCeTel MPH COOII0IEHHH CIICAYIOMIMX YCIOBHUIA:

3.6.1. B BKP wusnoxeHa LenecooOpa3sHOCTh M apryMEHTHPOBaHHOE OOOCHOBaHHE
HCIIOJIB30BaHUs] MHCTPYMEHTOB / 3JIEMEHTOR / CPeJICTB UCKYCCTBEHHOTO HHTEIUIEKTa / HelpoceTeH;

3.6.2. MHCTPYMEHTHI / 31E€MEHTHI / CPEACTBA HCKYCCTBEHHOTO HMHTEUIEKTa / HelipoceTeH
BBICTYNIAIOT B Ka4deCTBE BCIIOMOIAaTENBHOIO HMHCTPYMEHTAa Uil IMOJIYYEHHs IPOMEXYTOYHBIX
PE3YyNbTATOB HCCJIEIOBAHHSA, B YACTHOCTH Ui aBTOMAaTH3HPOBAHHOrO IIOMCKa W moabopa
HCHONb3YEeMBIX HCTOYHHKOB WH(bopMalnH, cOopa, 0000IIeH s, CHCTEMATH3aLHMH U CTaHAApTHON
00paboTKK OOJIBNIMX MacCHBOB JaHHBIX, U COCTABIICHMS JHATPAMM, CXeM, rpahuKoB, TabmuIL,
OubnmorpaguyUecKux CIHCKOR M yKasaTesel, Co3/1anus U TEXHUYeCKoH 00padoTky rpaduieckux
H300pakKeHHH, MILTIOCTPALWA, MOZIEIICH;

3.6.3. pe3ynbTatrhl, HOMYIEHHBIE C UCIIOIB30BAHHEM HHCTPYMEHTOB / JJIEMEHTOB / CPE/ICTB
HCKYyCCTBEHHOTO HHTe/UIeKTa / HelpoceTred, NOABeprHyTHl OOydaroOmIUMCS IPOBEPKE Ha
JNOCTOBEPHOCTh, CAMOCTOATEIBHONH 00paboTKe, aHAIU3y, OICHKE H aBTOPCKOH IepepaboTKe ¢
1enslo BKIoueHud ux B BKP ¢ ocymiecTBieHHeEM THMYHOTO TBOPYECKOrO BKJIAZA B pe3yJIbTaThl
UCCIIeJOBaHUS.

IIpu odopmuennn BKP ¢axkT ncrons3oBaHHs WHCTPYMEHTOB / JJIEMEHTOB / CpE/ICTB
HMCKYCCTBEHHOI'O HHTelekTa / HellpoceTedl (ukcupyeTcss ¢ yKa3aHMEM HaHMEHOBaHMs
KOHKPETHBIX MHCTPYMEHTOR / 3JIEMEHTOB / CPE/CTB MCKYCCTBEHHOTO HMHTE/UICKTa / HeHpoceTeH,
CCBIIKM HAa HHMX B HHQOPMALMOHHO-TEIEKOMMYHHUKAIMOHHOW ceTH «MHTepHET», ONMCaHUA
METOJMK U IPOTOKOJIOB paboThl ¢ HUMH, CHOPMYJTMPOBAHHBIX B UX a/[pec 3aJaHUH U TOIYYEHHBIX
C UX IIOMOIIBIO pe3yNbTaTOB, a Takxke Yacteil BKP, B KOTOpBIX OHU HallLIM OTPaKEHHUE.

4. Meroauka u kputepun ouenxku BKP

4.1. Bun BKP: Brinmycknas kBanudukainnoHHas paboTa MOKeT OBITH peajM30BaHa B
BUJIE CAMOCTOSTENILHOIO HAYYHOTO HCCIeA0BaHHs MM HaydHoro 003opa. BKP MosxeT BKII0OYaTh
B ce0s1 HayuHble ITyONMKalluy BBITYCKHUKA (MHIUBUAYAILHEIC HIIM B COAaBTOPCTBE). B KauecTBe
BKP moxer ObITh HCIONB30BaHA, YaCTHYHO HIH MOJHOCTBIO, JUCCEPTALMsS BBITYCKHHKA Ha
CoucKaHue Y4€HOHl cremeHu kaHaunara Hayk wim PhD. BKP moxer Bomonustecs B ¢opme
cTapramna. .

4.2. IMpomomxurensHocTs 3anuTel BKP: BpeMs s noknaga kak npasuiio He 6osee 15
MHHYT.

4.3. Meroguka u kputepum oreHkd BKP: TocyaapcTBeHHass 3K3aMeHalHOHHAsS
komuccus (I'DK) onennBaeT BeIMyckHyr0 KBamidukanronnyw paboty (BKP) Ha ocHoBaHuH ee
colepxaHud ¥ OQOPMIICHUS, JOKJNANa BBITYCKHHKA HAa 3allMTe W OOCYXIEHHUS COIEpKaHWs
pabots! unenamu I'OK. Takke MOTyT OBITH TIPUHSITEI BO BHUMAHHE OT3BIBBI HA paboTy, AaHHbIC
HAYYHBIM PYKOBOJUTENIEM N PELIEH3EHTOM, U OLIEHKH, BHICTABJICHHBIC HMH.

Ilpu oneHuBaHMM OTOEHBHBIX acCHEKTOB pPabOThI KOMHCCHS MOXET HPOBOJMTEH
apryMEHTHPOBAHHOE IOJI0COBAHUE WIIH, 110 XKEJIAHHI0, MOXKET IPHICPIKUBATHCS OAIbHOMN OLIEHKH
B COOTBETCTBUH CO CIEAYIOIAMU KPUTEPUIMHU:
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(1) Crenens Hay4HOI HOBHU3HBI [IOJYYEHHOIO PE3YIIBTATA.

Kputepun Bbamnaet
PaboTa conepXuT HOBBIE Pe3yJILTATEI, TIOIyYeHHEIE THIHO aBTOPOM 15
PaboTa coflepKUT Pe3yIbTaThl, HOBTOPSIONIME YKE U3BECTHBIE, HO OHU MONYUEHEI 10
IIPMMEHEHHEM HOBBIX IIOXO0JIOB H METO/I0B
Pe3ynpTaTel U METOIB HX JOCTHXKEHUSA, Ipe/CTABIECHHBIE B paboTe, SBISIIOTCS
U3BECTHBIMH, OJHAKO BHIOOp M CTHIb WX H3JIOXKCHHS JEMOHCTpUPYET Oa30BbIE 5
npodeccHOHaIBHBIC HABBIKH BBITYCKHHKA
He npoieMOHCTPUPOBAHO HUYETO W3 BHIMICH3I0KEHHOTO 0

(2) CreneHb NOTHOTHI H3JI0KEHHIS

Kpurepun bannsr
PaboTa coaepMT TONHBIE [qOKAa3aTENbCTBA TPEICTABIEHHBIX YTBEPXACHMH, 10
BBIBOIbI TIOJTHOCTBIO apTYMCHTHPOBAHBI, U3JI0KEHHUE CBOOOHO OT HETOUHOCTEH
B u3noXCHUM UMEIOTCS JaKyHbl, HE CTaBsI[Ue INOJ COMHEHME CIIPaBEANMBOCTD 8
PE3YyIbTATOB H BBIBOJIOB
B paGote eCTb TPEOTOMUMEBIC HETOYHOCTH, HE3HAYMTENBHBIE OIIMOKH, 5
NOTpeOOBABIINE JIOTIONTHUTEIBHOTO 00CYKACHUS
IIpencraBneHHas paboTa COEPKUT CYIIECTBEHHBIC OIIMOKH 0

(3) YMenue padotath ¢ HHGOpMaINHen, ony0IMKOBaHHON B HAy4YHBIX HCTOYHHUKAX

Kputepuu bannsr
B pabore omnmcaH Hay4YHBI KOHTEKCT peIIAcMOM 3alayd, yKa3aHbl Hay4HBIE 10
HCTOYHUKH
ITpomeMOHCTPHPOBaHEl HABBIKM PabOTBI C HAYYHOH JHTEpaTypoH, cOCTaBICHA 7
oubnmorpadus 1o Teme padboThI
B pabGoTte He MOTHOCTBIO MCMOIL30BaHbl HEOOXOMUMEIC UISL PACKPBITHS TEMBI 3
HAay4yHas JIuTepaTypa, MaTepuaibl HCCIeJOBaAHUsA
OTtcyTterByeT nureparypHslit 0630p, 6ndbnnorpacdus no teme paboTbl 0
(4) CriocOOHOCTE K yYaCTHIO B HAYIHOH AUCKYCCHHU
Kpurepun bainw
B mpouecce 3ammuThHl MPOJeMOHCTPUPOBAHA CTOCOOHOCTh K YyUacTHIO B HAYyYHOH 10
JUCKYCCHH IO pe3yJsibTaTaM BBINIOJHEHHOH paboThl, JaHBl apryMEeHTHPOBAaHHBIE
OTBETHI HAa BCE BONPOCHI, 33TAHHBIE KOMUCCHEH
B mpomecce 3anuTel OBIIM JaHBl 00OCHOBAHHBIE OTBETHI Ha OOJIBIIMHCTBO 8
BOIIPOCOB, 3aIaHHBIX KOMUCCHEH
B mpomecce 3ammThl OTBETHI Ha BONPOCHL, 3aJaHHBIE KOMMCCHEH, OBUIM 2
HEIOCTATO4YHO 0OOCHOBAHBI
B mporiecce 3ammTl He OBUTH 1aHBI OTBETHI Ha GOJIBITHHCTBO BOIIPOCOB, 33JaHHBIX 0
KOMHCCHEN
(5) CooTBeTcTBHE ConepkaHus U 0QOPMIICHUS NPEAbABICHHBIM TPEOOBAHHAM
Kputepun Bbamner
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ITo cBoeMy copepxanuio W odopMIEHHIO paboTa COOTBETCTBYET BCEM 5
IIPEeIbABICHHBIM TPeOOBAHHIM

ITo cBoemy coxepxaHHIO H OGOpPMIIEHHIO paGoTa YaCTMYHO COOTBETCTBYET 3
IPENBABICHHBIM TPEOOBaHUAM

ITo cBoemy coaepkanuio H odOpwmileHHIO paboTa HE COOTBETCTBYET 0
IIpeThSBJICHHBIM TPEOOBAHUAM

Tabnuua cOoTBETCTBHA CYMMBI GAJIOB OLEHKAM 3a BBITYCKHYIO KBATHGbHUKAIIMOHHYIO paboTy

CymmMa 6aiioB B 50-6anbHo# 1IKate Ornenka
40-50 OTnuaHO
30-39 Xopouo
15-29 Y 10BIETBOPUTEIBHO
0-14 HeynoBieTBOPUTEIBHO

5. IIpoueaypa 3amutsl BKP

5.1. BKP/may4sbiii JoKkiag TOUICKUT pasMelIeHHI0 oOydalolmHMcs B CHCTEMeE
MH(OPMAIIMOHHOH MOIEPKKH 00pa3oBaTEIBHOTO MIpolecca B IOPSIKE, HPeTyCMOTPEHHOM
COOTBETCTBYIOIIAM PEITaMeHTOM, B COOTBETCTBUH ¢ [IpaBwiamm oOydeHMs MO Iporpammam
BRICIIEr0 00pa3oBaHMA — MporpaMMaM MOJATOTOBKH Hay4YHO-TENaroruieckux KaIapoB B
acnupaHType, [OporpaMMaM  OpAMHATYphl, peamusyemMbiMm B CankT-IletepOyprckom
rOCYAapCTBEHHOM YHHBEPCUTETe, YTBepxaeHHbIMM mpukazoM oT 30.08.2018 Ne 8577/1 (c
HOCNEAYIOINMH H3MEHEHHAMHU U JOMIOJTHEHHAMH).

5.2. TocynapcTReHHas HUTOroBas arrecTalus ATd OOyJarolUXCS C OrpaHUYEHHBIMU
BO3MOXHOCTSAIMH 3JIOPOBbS IPOBOJUTCA C YYETOM OCOOCHHOCTEH HX IICHXO(U3HYECKOTO
Pa3sBHUTHSA, HHAUBUAYAIHHBIX BO3MOXKHOCTEH H COCTOSIHUS 3/I0POBBSI.

5.3. 3ammra BKP ocymectBisieTcs B cOOTBeTCTBHH ¢ IIpaBmiiamu oOyueHHS IO
IporpaMMaM BBICHIEFO 00pa30BaHHA — MpOrpaMMaM [OJATOTOBKH HAay4YHO-IEJarOTMYEeCKUX
KaJpoB B aCIMpaHType, NporpaMMaM OpAHHATypsl, peanusyembiM B Caskt-IletepOyprckom
rOCYJapCTBEHHOM YHHUBEPCUTETE, YTBepXKACHHBIMH mpHkazoMm ot 30.08.2018 Ne 8577/1 (c
HOCHEAYIOINME U3MECHEHHAMH M JONIOITHCHUSIMH).

5.4. B cutyauuu KpaliHeii HEOOXOIMMOCTH B IENAX 34lIUTBI XH3HH H 3J0POBbA
00yJarolMXcsl, HAYYHO-NIEJArOTHIECKUX pAOOTHHKOB M COTPYIHHKOB, OOECIIEUHBAIOUINX
[IPOBEJICHHE TOCYNapCTBEHHOH HMTOIOBOH aTTECTallMH, II0 PEILICHHIO YIOJIHOMOYEHHOTO
JNOJDKHOCTHOTO  JHMIld TOCYAApCTBEHHAs MTOTOBas aTTeCTallisi MOXET IPOBOJUTHCH
HCKIIIOYUTENIBHO ¢ IPHMEHEHUEM JHCTAaHIIMOHHBIX TEXHOIOTHH.




