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Oo0mme ykazanus

IIporpaMMa BCTYNHTENBHOIO 53K3aME€Ha B acnupaHTypy mno crneuuainsHocty 1.1.1
BemecTBeHHBIN, KOMIIEKCHBIA UM (PYHKIIMOHAIBHBIA aHAIN3 TPEIHa3HAYeHa IS JIUI, JKEJIAIOIIUM
npoxoauTh oOydyeHue B DegepanbHOM TOCYJAPCTBEHHOM AaBTOHOMHOM YYPEXKICHUU BBICHIETO
obpazoBanus "Kazanckuii (ITpuBoinkckuit) dpenepanbHbIil yHUBEPCUTET'" .

B mporpamMmy ommchIBalOTCS TOPSIOK MPOBEICHUS BCTYMUTEIBHOTO HCIBITAHUS, KPUTEPUU
OLICHUBAHMSI, TPUBEIEH CIHCOK BOIPOCOB MPOrpaMMbl, OMHCAHO Y4eOHO-METOAMYECKOE
oOecrieyeHre 1 MHHOPMAITMOHHOE 0OeCTIEYeHNE TIPOTPAMMBI.

Ilopsinok npoBeieHUs] BCTYNUTEIbHBIX HCIBITAHUM

BcerynurensHoe wcmbITaHWEe TPOBOIUTCA B (hOpMe dK3aMeHa Ha OCHOBE OwmiieToB. B kakmom
HK3aMEHAIMOHHOM OmiieTe 1o 2 Bompoca. JK3aMeH MPOXOAUT B MUCbMeHHOU (opme. [loaroroBka k
OTBETYy cocTaBiisgeT 1 akagemudeckuii yac (60 MuHyT) 0€3 mepepbiBa ¢ MOMEHTa pas/iadyd OMJICTOB.
3ananus ouenuBaroTcs oT 0 10 100 GamToB B 3aBUCHMOCTH OT MOJTHOTHI U IPABUILHOCTHA OTBETOB.

Kpurtepun onennBanus
OneHka NOCTyNarolleMy 3a IHCbMEHHYIO pabOTy BBICTABISETCS B COOTBETCTBUU CO
CIEAYIOLIIUMU KPUTEPHUAMU.

O1imuno (80-100 6an10B)

[Toctynmarouuii B acnupaHTypy YBEPEHHOM BJQJCeT MATEPHAJIOM, HPUBOJUT TOYHBIE
(GOpMYyIIMPOBKH TEOpEM U JPYTHUX YTBEPKICHUH, COMPOBOXKAAET HMX CTPOTUMH U TOJHBIMH
J0Ka3aTeNbCTBAMU, YBEPEHHO OTBEYAET Ha JOIMOJHUTENbHBIE BOIPOCHI MPOTrPaMMbl BCTYITUTEIBHOTO
UCIIBITaHUSI.

Xopomo (60-79 6anaoB) [locTynarommii B acUpaHTypy BiaJeeT MaTepHaloM, MPHBOIUT
TOYHBbIE (OPMYITUPOBKH TEOPEM M APYTHX YTBEP)KACHHH, COMPOBOXKIACT MX JIOKA3aTEIbCTBAMH, B
KOTOPBIX JONYCKaeT OTHAeNbHble HETOYHOCTH. OTBeyaeT Ha OOJBIIMHCTBO JIOTOJHUTEIBHBIX
BOITPOCOB TI0 TPOTPaMMe BCTYITUTEIBHOTO UCTIBITAHHS.

YaosierBopurejbHo (40-59 6ansoB) Ilocrymaromuii B acnupaHTypy 3HAKOM C OCHOBHBIM
MaTepHaJIoM MPOrpaMMbl, TPUBOAUT (HOPMYITUPOBKU TEOPEM H JAPYTHX YTBEP)KICHHIA, HO JOIMYCKaeT
HEKOTOpbIE HETOYHOCTH, COIIPOBOXK/IAET UX J0KA3aTeIbCTBAMH, B KOTOPBIX JIOMYCKAET MOrPEHIHOCTH
aub0 OMUCHIBAET OCHOBHYIO CXEeMy JOKa3aTelbCTB 0Oe3 ykasaHusi jaeraneir. OrTBedaer Ha
JOTIOTHUTEIbHBIE BOMPOCHI MO MPOTPaMME BCTYMUTEIBHOIO HCIHBITaHUS, JOIMYyCKas OTAEJIbHbIC
HETOYHOCTH.

HeynosaerBopurenbHo (Menee 40 0aniioB) Iloctynaroumumii B acnMpaHTypy HE BIAJEET
OCHOBHBIM MaTe€pHajoM MPOrpaMMbl, HE 3HAKOM C OCHOBHBIMH IOHSATHUSIMH, HE CIIOCOOEH MPUBOIUTH
(GOpMYIMpPOBKH TEOpeM M JAPYTUX YTBEPKACHUN, HE yMEeT J0Ka3blBaTh TEOPEMBI M JpYrHe
YTBEPXKICHMs, HE 3HAaeT Jaxke CXeMbl Joka3zareqbcTB. He orBewaer Ha OONBIIMHCTBO
JOMOJIHUTCIIBHBIX BOITPOCOB IIO MPOrpaMmMe BCTYIMUTCIIBHOTO UCIIbITAHUS.



Bonpocbl mporpaMmbl BCTYNHMTEJIbHOI0 JK3aMeHAa B ACIIMPAHTYPY MO CHEHHAJIbHOCTH
1.1.1 BemecTBeHHbII, KOMILUIEKCHBI U (QYHKIMOHAIBbHBIN aHATU3

1

Teopemsl 0 cyriecTBOBaHUM HEsIBHOW (yHKIIMU. PaBHOMEpHAs CXOAMMOCTh (PYHKIIMOHATBHBIX
MOCJIeIOBAaTEILHOCTEH U psaAoB. Teopema o cymiecTBoBaHMM WHTerpana Pumana. HecoOcTBeHHBIE
WHTETPaNIbl, TMPU3HAKH PABHOMEPHON CXOAMMOCTH HECOOCTBEHHBIX HWHTETPAJIOB, 3aBUCAIIUX OT
napamerpa. uterpupoBanue u auddepeHunpoBanrie HHTErpajioB M0 MapaMeTpy.

OYHKIMUA KOMIUIEKCHOTO mnepeMeHHoro. YcnoBusi Kommu-Pumana. WHTerpanm mo KOHTYpY.
Teopema Komm. ®opmyna Komu. MaTerpan tuna Komm u ero cpoiictBa. @opmysbl COXOLKOTO.
[Mpunuun wmakcumyma, Tteopema JlnyBwnis. Psapl  aHamuThyeckux — (QyHKIHHA, TEOpEMbI
Beiiepmtpacca. CteneHHble psiabpl, Teopema €IUHCTBEHHOCTH. Psa Teinopa u psan Jlopana.
[ToBenenne GpyHKIIMU B OKPECTHOCTH 0CO00# TOUKH, TeopeMa COXOIIKOT0. BRIUeThl U X CBOWCTBA.

Mertpuueckue mpocTpaHCTBa. TeopemMa O TOMOJMHEHHWH. TOMOJIOTMYECKHE MPOCTPAHCTBA.
CpaBHenue  Ttomojoruid.  HempepbiBHbIE ~ OTOOpa)k€HHsI  TOMOJIOTMYECKMX  IPOCTPAHCTB.
['omeomopdubie oTOOpakeHus. CrocoObl 3amaHus Tomnojorui. MHaynmupoBaHHas TOIMOJOTHS U
¢axTop-rononorus. CXOAMMOCTh B TOIOJOTHYECKUX MPOCTpaHCTBaX. KOMIMaKTHBIE TONOJIOTHYECKUE
IPOCTPAHCTBA M UX CBOiCTBA. Teopema I'eline-Bopens 0 CTpykType KOMIIAKTHBIX MHOKECTB B R".

2

JlekapTOBO MPOMU3BEACHUE TOMOJIOTMYECKUX MpOCcTpaHCTB. Teopema TuxoHOBa 0 IeKapTOBOM
MPOU3BE/ICHUHA KOMMAKTHBIX MPOCTPaHCTB. JIOKAJIbHO KOMMAKTHBIE MPOCTPAHCTBA U MX CBOMCTBA.
OpHoToueyHasi KOMIAKTU(UKAIKMS JIOKATbHO KOMITAKTHBIX POCTpaHCTB. CBA3HBIE MPOCTPAHCTBA U
MX CBOWCTBA.

3

Mepa Jlebera m ee cBoiictBa. bopeneBckas anrebpa Ha 4YHCIOBEH NpAMON (YUCIOBOH
IUIOCKOCTH), u3Mepumbie GyHKuu. M3mepumelie no bopento ¢pynkiun. CX0AUMOCTh MOYTH BCIOAY.
Teopema EropoBa. CXoaMMOCTh 10 MEpE M €€ CBA3b CO CXOAMUMOCTBIO MOYTH BCIOLY, MHTErpaj
JleGera u ero croiicTa. [IpenenbHblii Iepexo Mo 3HakoM HHTerpaia. [lowieHHOe HHTeTrpupOBaHKe
cxonsaumxcs psaaoB. Teopema @ary. [Ipoussenenue mep. Teopema OyOuHwH.

3apsinel (o006menasie Mephl). Teopema Xana. Heonpenenennsiit uarerpan Jlebera. Teopema
Panona-Hukonuma. Ilonarue o-koHeuHoit mepe. OnpeneneHHblii UHTEerpall Mo O-KOHEYHOU
Mepe.

4

Teopema bapa o kareropusx. JIuHeliHOE HOPMUPOBAHHOE MPOCTPAHCTBO. DKBUBAJIICHTHOCTh
HOPM B KOHEYHOMEPHOM IMPOCTpaHCTBE. baHaXxoBO MNPOCTPAHCTBO JMHEWHBIX OTrPAaHUYEHHBIX
onepatopoB. CompspkeHHOE mpocTpaHcTBO. Teopema Xana-banaxa it  NOJyHOPM |
HOPMHMPOBAaHHBIX  IpOCTpaHCTB.  IIpuHuunm  paBHOMepHOM  orpaHuueHHOCTH.  [loHATHE
TOMOJIOTHYECKOT0 JIMHEWHOro mpocTpaHcTBa. Crabas TOHojorus B JIMHEHHOM HOPMHUPOBAHHOM
npocTpaHcTBe. AOCTpakTHOE T'MIBOEPTOBO  IMPOCTpaHCTBO. Teopema 00  OpTOrOHAIBHOM
pasnoxenuu. Teopema Pucca 00 oOmeM Buae JHMHEHHOTO OTrpaHUYEHHOTO (YHKIIMOHAJA.
OproHopmupoBaHHble cuctembl. Panel @ypbe. CyliecTBOBaHHE IOJIHBIX OPTOHOPMHPOBAaHHBIX
cucreM. MzoMopdusm cenapadeabHbIX THIHLOCPTOBBIX MPOCTPAHCTB.

OOpatuMble JHHEHHBIE OIEpaTopsl B 0OaHAaXOBBIX NpocTpaHcTBax. Teopema banaxa 00
obpatHoM omeparope. BmomHe HempepbiBHBIC oOmepaTopbl (KOMIAKTHBIE) W WX CBOMCTBA.
ConpspkeHHBIM  oneparop. 3aMKHYTBHIM oneparop. PeryispHble TOYKM M CIEKTp JIMHEWHOTO
orpaHuueHHoro ormepatopa. Krnaccudukamusi Touek crnektpa. OrpaHHUYEHHOCTb, 3aMKHYTOCTb,
HenycroTa cnekrpa. CBOMCTBa cCIIEKTpa BIIOJIHE HENpPEphIBHOIO oreparopa. CaMoconpshKeHHbIE
orepaTopsl B THiIbOEpTOBOM MpocTpaHcTBe. CBOMCTBA CHEKTpa CaMOCOIPSIKEHHBIX OINEPaTOpPOB.
Cy1ecTBOBaHUE HEHYJIEBBIX COOCTBEHHBIX 3HAYCHHUH y BIIOJIHE HENPEPHIBHOTO CAMOCOMPSKEHHOTO
omneparopa.

[TpuHIHN CKUMAKOIIUX OTOOPAKEHUN U €r0 IPUMEHEHHUE K JI0Ka3aTeNbCTBY CYIIECTBOBAHUS U
€AMHCTBEHHOCTH peueHuss Au(QepeHunanbHOro ypaBHEHHST M HHTETPAJbHOTO  ypaBHEHUS



®penrosibma ¢ MaIbIM mapamMeTpoM. OTHOCUTEIHPHO KOMIIAKTHBIE MHOKECTBA, KpuTepui Xaycaopda
u @pemte. Teopema Apena.
5

Teopusa Pucca-lllaygepa. HopmanbHas paspemmmocts oneparopa ®Ppearonsma. Teopema
®penronsma. MHTErpansHele ypaBHenus ®pexaromsma B npocrpancTsax L%(a,b) u C(a,b). Ciyuait
BBIPOXKJIEHHOTO sJIpa.

VYpaBuenue dpenronpMa B aOCTpaKTHOM THIBLOEPTOBOM mpocTpaHcTBe. Teopus ['mianOepra-
[MImuara. IIpuioxkeHue K UMHTETPaIbHBIM YPaBHEHUAM C CUMMETPUYECKUM sApoM. HennHeinHbli
ananu3. HenpepeiBHOoCTh 1 Auddepennupyemocts oneparopa. [IpousBognas dpermie u ee cBoicTBa.
HeoGxonumoe ycioBue »skcrpemyma ¢yHKuumoHnana. [Ipocteiimme 3amadu  BapHallMOHHOTO
WCUHWCIICHHS U ypaBHEeHHE Disiepa-Jlarpanxa.

6

Paznoxxenne emuHun (mpoekTtopHble Mephl). OmneparopHbie uHTerpaibl  CTuiaTheca.
CriekTpanbHOE Pas3IokKEHHE CaMOCOIIPSHKEHHBIX 0NIEpaTopoB. MIHTerpanpHoe NpeacTaBIeHue TPYIIb
YHUTapHbBIX  omeparopoB. @DyHKIMM  OT  CaMOCOINpsDKEHHOro  omeparopa.  Omeparop
nudepeHIpoBaHus.

7

[TonmMHOMBI HaWIyYIIEro paBHOMepHOro mnpuommwkeHus. Teopembl UYeOwimeBa u bopens.
[TommaOMBI YeOpnimeBa mepBoro pona. IIpsiMbie TeopeMbl KOHCTPYKTHBHOW TeopuH (YHKIIHMA.
Teopemsl J[>kexkcoHa u ux 0000mIeHUs (MEPUOIUUYECKUN M HEMEepUOJUUecKuil ciydaun). OOpaTHble
TEOpEeMbl KOHCTPYKTUBHOU Teopuu PpyHKIn. Teopembl bepamreitna u 3urmysna.

Cymmbl ®Dypoe, Deiiepa, Bamne-Ilyccena, bepnmreiiHa-Poro3suHckoro u ux BaKHEHIIME
cBoiictBa. Hawmnyumme mnpubmmkeHus B HOPMUPOBAHHBIX MpoOCTpaHCcTBaX. llojokuTenbHbIE
oreparopsl U GyHKIMOHANBL. [IpunokeHus: B KOHCTPYKTUBHON TeopuH (PyHKIM. Anredbpanyeckoe U
TPUTOHOMETPUYECKOE HMHTEPNOIUpoBaHue. I[lonokuTenbHbBIE W OTPULATEIBHBIE PE3YJIBTATHI.
Anmpokcumanys B CpelHEM MHTEPHOISALUOHHBIMY OJUHOMAaMHU. ANITPOKCUMALIMS U UHTEPIIOJIALUS
crmaiiHamMu. Teopembl Tuma JlKekcoHa. DKCTpeMalbHbIE CBOMCTBAa CIJIaiHOB. KBaaparypHble
dopmynbl. DKcTpeManbHble 3a7auyd TeopuH KBaapaTyp. Teopema banaxa-lllteiinrayza u ee
MIPUIIOKEHUS K KOHCTPYKTHBHON TE€OPUHU (YHKITHA.

8

['eomerpuueckuii cmpica auddepeHIupyeMocTd (QYHKIIMH KOMIUIEKCHOTO TEPEMEHHOTO.
[Monstne koHhopmHOro orobOpakeHus. CBoHCTBa NpOOHO-TMHEWHON (yHKIMU (€IUHCTBEHHOCTH,
OJIHOJIUCTHOCTh, KpPYrOBOE€ COXpaHEHHE CHMMETPHYHBIX Touek). ['eomeTpuueckue CBOMCTBa
aneMeHTapHbX (QyHkuumii. Jlemma IlIBapua u teopema Pumana. IIpuHIMIT COOTBETCTBHS TPaHHUL.
AHamMTHYECKOE IMPOJOJDKEHHE MO0 HenpepblBHOCTU. [lpuHnmn cummerpun. BetBu u  TOUkM
BeTBiIeHUS. O0I1ee MOHATHS O PUMAHOBBIX MTOBEPXHOCTSIX.

9

Csa3p smep Komm u IIBapua. @opmyna ['mnbbepra. Perynspusyrommii MHOXHUTENb IS
3amaun [mnpbepra. 3amava [mnpbepra ¢ paspbIBHBIMH KO3(PHUIIMEHTaAMH B TMOJYIIJIOCKOCTH.
CmemanHas kpaeBas 3ajada. 3agada Jupuxie v ee BUIOU3ZMEHEHMs JUISl INIOCKOCTU CO LIENISIMHU.
3amaua Pumana B OMHOCBSI3HOW W MHOTOCBSI3HOM oOmacTsx. [ToctaHOBKa 0OpaTHBIX KpaeBBIX 3ajad.
Pemenue BHyTpeHHel u BHemHed 3amaun. O uymcne pemieHuid BHemHeH 3amadu. OcoOble TOYKH
KOHTYpa. OTHONMCTHAS pa3pelIMMOCTh OOPATHBIX KPAaeBhIX 3a/ad.

[Tpumeuanue: B Ka4eCTBE BCTYIUTEIHHOTO SK3aMEHA MOXKET OBITh CHAH OJMH M3 CIIEAYIOIIUX
BapuaHTOB (yKa3aHbl pa3deiibl Tmporpammsbl): 1-ii BapwanT: pasgenst 1,2,3,4,5,7, 2-ii BapuaHT:
paznens! 1,3,5,6,8, 3-ii Bapuant: paznensi 1,3,4,8,9.



Y4eOHO-MeTOAMYECKOE O0ecneyeHre U MHPOPMaIlMOHHOE o0ecnevyeHre MPOorpaMmmMbl
BCTYNHUTEJILHOI0 IK3aMeHAa B aCHPAHTYPY No cnenuajibHocTu 1.1.1 BenecTBeHHbIid,
KOMILJIEKCHBIH 1 QYHKIIMOHAJIBHBIA aHAJIH3.
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IIporpaMMa BCTYNUTENBHOIO 3K3aMEHa B AaCHHMpPAaHTYpy COCTaBJI€Ha B COOTBETCTBUU C
roCyJapCTBEHHBIMH 00pPa30BaTEIbHBIMU CTaHAAPTaMH BBICHIETO MPO(ECCHOHATBHOIO 00pa30BaHUsS
no cnenuanbHocTy 1.1.1 BeniecTBeHHBINH, KOMITJICKCHBIN M (DYHKIIMOHATBHBIN aHAJH3.
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