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HayuHble cneumanbHOCTH:
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Bnagnkaekas 2024



1. O6n1acTh NpUMEHEeHHsI H HOPMATHBHbBIE CCHLIKH

[IporpamMma BCTYNHTENBHOTO HCIBITAHUS CQOpPMHpPOBaHA Ha OCHOBE (heaepasbHBIX
rOCYAAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICIIErO OOpa3OBaHUS MO MporpaMmam
CHELHUAINTETA WA MaruCTPaTyphlL.

2. CTpyKTYypa BCTYNHTEJIbHOT0 HCIIBITAHHUS

®opma NPOBEAECHUsA. BCTYIUTEJNbHBIE MCOBITAHUA [0 HAy4yHbIM cnenuanbHocTsM 1.1.1.
BemecTBeHHBIN, KOMIUIEKCHBINA U (DyHKIIMOHANBHBIN aHanmu3, 1.1.2. uddeperunanbabie ypaBHEHUsS
u Matemarudeckas ¢usuka, 1.1.5. MaremaTtudeckas Joruka, anreOpa, TeOpUs YUCENT U TUCKPETHAS
MaTeMaTHhKa MPUHUMAIOTCS] B YCTHOU (popMe OYHO WM AUCTAHLIMOHHO.

3. Coaep:kaHue BCTYNUTEIbHOI0 DK3aMeHA
3.1 Coaep:kaHue BCTYNHTEJIbHOI0 3K3aMeHAa M0 HAY4YHOI cnenuajbHoctu 1.1.1.
«BemecTBeHHbIH, KOMILIEKCHBbIH H (PyHKIIHOHAJIbLHBIH AHAJIH3)

1. Bonpocwl no eeugjecmeennomy ananusy

1. HeiicrBurenbuble uucna. Paccrosane B R u R". OTKpbITbIE U 3aMKHYTbIE MHOXKECTBA.
3ambikanne MHoOkecTBa. Ilpemen mocnemoBarenbHOCTH. MHQUMYM M cympeMyM MNOIMHOXKECTB
4uCIOBON NMpsiMoil. CTPYKTypa OTKPBITBIX MHOKECTB Ha npsimoil. Cymma psina

2. Tononoruyeckue NPOCTPAHCTBA, 0a3a TOIMOJIOTUH, HENPEPBIBHOCTb (YHKIMH, Mpene
MIOCJIEIOBATENIBHOCTH, cenapabeapbHOCTh. MeETpHUYECKHe MPOCTPAHCTBA, IIOJIHOTA, IOMOJIHEHUE.
Tononorus, NOpOKAEHHAsT METPUKOM.

3. KOMMakTHOCTb, OCHOBHBbIE CBOWCTBA KOMIIAKTHBIX NPOCTPAHCTB. BrnojHe orpaHu4eHHBIE
mHOxkecTBa. Kputepuit Xaycmopda. Teopemsl Beitepmtpacca u CroyHa - Beiiepmrpacca o
npuOIMKeHUN HenpeprIBHBIX GpyHKIui. Kpurepuii komnaktHoctu B Cla,b].

4. Mepa JleOera Ha OTpe3Ke 1 Ha O0IIeM U3MEPUMOM MpocTpaHcTBe. MHOkecTBO THIa KanTtopa
MOJIOKUTETBHON Mephl JIebera.

5. Uurerpan Jlebera u ero ocHOBHBIE cBolicTBA. CBsi3b ¢ mHTerpaioMm Pumana. HepaseHcTna
T'énbaepa, Munkosckoro, Mencena.

6. Teopemsbl Eroposa, Jlysuna, benno Jlesu, ®@aty. CxonuMocTb MouTu BCIOAY, IO Mepe, B
CpenHeM, MOTOYeYHas!, CBSA3b MEXAY HUMU.

7. Teopema @ybunu. Teopema Panona - Hukonuma.

8. MuddepeHunpyeMOCTp MOHOTOHHOM (PYHKUMH TOYTH BCOAy. DPYHKUMM OrpaHUYEHHON
Bapuanuu. AGCOMOTHO HenpepbiBHbE (QyHKIMH. BoccraHOBNEHNE QPYHKIMU MO €€ MPONU3BOIHOM.
®opmyna HerotoHa - Jlefibanna.

9. IIponsBonnas orobpaxkenuii B R". CBsi3b ¢ yaCTHbIMU POU3BOAHBIME. Teopembl 00 0OpaTHOI
U HESIBHOW (DYHKIIMH.

10. 'amma u 6era pynkunu Diinepa. [IpeobpazoBanne @ypbe HHTETPUPYEMBIX PYHKLIUH U €ro
MPOCTENIINE CBONCTBA.

Jluteparypa:

1. B. A. Bopuu. Maremarudeckuii anaiaus, T. 1, 2. JIroboe usnanue.

2. A .H. Kommoropos, C.B. ®omuH, D1eMeHTh Teoprun GyHKUNN U PYHKIHOHATBHOTO
aHanmm3a. JIroboe n3nanue.

3. B.Y. boraues, O.I'. CMmonsiHOB. JlefiCTBUTENbHBIN U ()YHKITHOHATBHBINA aHAJINS:
yHusepcuterckuil kype. PX/I, 2020.

2. Bonpocwet no KOMRIEKCHOMY AHANU3Y

1. IlocnenoBatenbHOCTH UM PsiAibl  KOMIUIEKCHBIX 4HCesl. POYHKIUM KOMILIEKCHOTO
nepeMeHHOro, nupdepeHIupyeMOCTb, TE€OMETPUUYSCKUN CMBICT TpOou3BOAHOW. YcnoBus Kommm-
Pumana. DnemeHTapHBIC (PYHKLNN KOMITJIEKCHOTO MIEPEMEHHOTO.

2. HnTerpuposanne (yHKIMNA KOMIUIEKCHOTO MEPEMEHHOro 1o KpuBbIM. Dopmyna s
BBIYMCJIEHHUsT C TMOMOILIBKO mnapamerpusauuu. HMurerpanpHas Tteopema Komm. Teopema o



nepoodpasnoit. Murterpanbhas ¢popmyna Komm. Teopema o cpennem st rojoMopdHON GyHKIHH.
[Tpunumn makcumyma moayJisa. Teopema Mopepsl.

3. CrerneHHble pAABI KOMIIIIEKCHOT'O MEPEMEHHOTO. PaI[I/ch CXOAUMOCTHU. AHAIUTUYHOCTD
cymmel. IlpeacraBnerne rojgoMoppHBIX (PYHKUMH CTENMEHHBIMH psaaMd. EIWHCTBEHHOCTH
paznokeHusi. Pa3noskeHus 31eMeHTapHBIX (QYHKIHA.

4. Henwie pynkuu. Teopema Jluysuis.

5. AHaIUTHYECKOE  TMPOAOCJDKEHHE  TroJoMOpHBIX  (QyHKOMA.  AHaTUTHUYECKOE
NPOIOJIKEHNE BAOJb KpUBOH. MHOTrO3HauHble aHatuTu4deckne GyHkunu Ln(z), z*. ToUku BETBICHHS.

6. Psin JIopana. Hepasenctso Ko nist koaddurmientos psina Jlopana. M3onupoBanHble

ocobble Toukn. Teopema o raBHOH YacTu psga JIopaHa B OKpeCTHOCTH ycTpanuMoi Toukd. [lomroc.
[Mopsinok nomoca. Bun psima Jlopana B okpecTHocTH nojiroca. CyinecTBeHHO 0coObie TOUKH. Bun psina
Jlopana B okpecTHOCTH cyliecTBeHHO ocodoil Touku. Teopema Ilukapa. Knaccudukamus ocoObIx
TOUEK.

7. Brraersi. OcHOBHas Teopema O BbIYETax. BpIUMCIEHME HHTETpajioB C IOMOLIBIO
TeopeMbl 0 BeiueTax. Jlemma Xopnana. Ilpunuun aprymenta. Teopema Pyme. OcHoBHas Teopema
BbICIIEH anreOphl.

8. Kondopmuble otobpakeHHs: W HMX OCHOBHBIE CBOWcCTBA. KpuTepwil sokanbHON
onHonucTtHOCTH. [IpuHnun coorsercTBus rpanul. Teopema PumaHa.
Jluteparypa:

1. ITabat b. B. Beenenne B komrmuiekcHbIN aHanus3. Jlrodoe n3nanme.

2. CeemnukoB A. I'., Tuxonos A. H. Teopus ¢pyHKuuii komriekcHON nepeMeHHOH. Jlroboe
U3J1aHuE.

3. Mapkymesuu A.W. Kpatkuii kypc Teopun anamutndecknx QpyHkuuii. JIirodoe ninanue.

3. Bonpocst no (hyHKytonansHomMy ananuzy

1. HopmupoBanabie, 6aHaXxOBbI, €BKIUAOBBI, THJIBOEPTOBBI mpocTpaHcTBa. OCHOBHBIE
94aCTO UCTIOJIb3yEMbIE IPOCTPAHCTBA (PYHKLUH H MOCIENOBATEIBHOCTEH.

2.OproroHanbHble mpoekunn. OpPTOHOPMUPOBAHHBIE CHUCTEMBI M 0a3uChl B THIBLOEPTOBOM
npoctpancTee. Hepasenctso beccens u paBenctso Ilapcesans. M3omopdusm GeckoHeUHOMEPHBIX
cemapabeNbHBIX MMIIBOEPTOBBIX MPOCTpaHcTB. Ilpumeps 6asucos B L2[ab] u LA(R). CxomumocTsb
psinos dypeoe.

3. Jlunefinple (QyHKUMOHAJBI. BBIMyKIbIE MHOXXECTBA W BBITYKJIbIE (DyHKIIMOHAJBL
Teopema Xana - banaxa. OTaeIMMOCTD BBIMYKJIbIX MHOKECTB.
4. ConpspkenHoe mpoctpaHcTBO. Teopema Pucca o0 ofmem Buae HEnmpepbhIBHOTO

JUHEWHOro (PyHKLUMOHANAa Ha THWIBOEPTOBOM mpocTpaHcTBe. COIpsDKEHHBIE K OCHOBHBIM HacTO
HCIIOJIb3YE€MBIM NIPOCTPAHCTBAM.

5. Cnabast u *-cnabas Tononoruu. Teopema banaxa - Anmaoriy.

6. JluneliHble omepaTtopel MEXAY HOPMHPOBAaHHBIMM HpocTpaHcTBamu. Hopwma,
HENPEPBhIBHOCTb U OIPAHUYEHHOCTh onepaTopa. ConpsiKeHHbIH K OrpaHUYEHHOMY OIEpaTopy U ero
HOpMa.

7. CrnekTp M pe3osibBEHTa OrpaHHYEHHOro omeparopa. KommakTHble onepaTtopbl U HUX

cBoiicTBa. CriekTp KOMIAKTHOTO oneparopa. Teopema @penronbma.
8.CamMoconpsiKeHHbIE OrpaHIUEHHBIE ONIEPATOPHI U UX ceKTphl. Teopema I minpbepra -IlImunra.
[IpencraBneHne caMOCOPSKEHHOTO OMepaTopa B BHIAE YMHOXKEHUS Ha QYHKIUIO.

9. JlokanpHO BBIMyKJIBIE TpocTpaHcTBa. lIpocTpancTBa mpoOHBIX GyHKUME D u S.
O6o006mennbie GyHkumu kinaccos D’ u S”. quddepenmupoBanne 0000MEHHBIX (yHKINHN.

10. IIpeobpazoarne @ypbe B MPOCTPAHCTBAX S, S

Jluteparypa

1. B.U. boraues, O.I'. CmonsiHoB. JleficTBUTENbHBIN 1 QYHKIMOHAIBHBIA aHAJIH3!
yHusepcuterckuil kype. PX/I, 2020. - 756 c.

2. A H. Kommoropos, C.B. ®omuH, DneMeHTbI Teopun GyHKIUH 1 (YHKIHOHATBHOTO

a”amusa. JIroboe usganue.



3. Pun M., Caiimon b. Meronb! coBpeMerHOI MaTemaTtndeckoii pusuku. Tom 1.
@yHKIMOHANBHBIN aHanu3. M.: Mup, 1977. 358 c.

4. Pynun V. ®ysakuuonansuelii aHanu3. — M.: Mup, 1975. — 443 c.

5. Xenemckuit A. A. Jlekuuu no pyHKuMOHANBHOMY aHanmu3y. M.: MITHMO, 2014. - 560

3.2. Coaep:kaHue BCTYNHTEJIBHOI0 3K3aMeHA M0 HAYYHOIH cnenquaabHocTH 1.1.2
«/IndPepennunanbubie ypaBHEeHHsSI H MATEeMaTHYeCKasi (PUIHKA»

1. DnemeHTl KOMOHMHATOPUKH (COYETaHMs, IEPECTAHOBKM) W TEOPHH BEPOATHOCTEH
(HEe3aBHCHUMOCTb, YCIIOBHBIE BEPOSTHOCTH).

2. Teopust rpymnit: rpymnmsl, TOATPYIIIBIL, CMEXKHBIE KJIACCHl, TOMOMOP(U3MBL, (PaKTOPrpyIIbI,
CTPOEGHHE KOHEYHO IMOPOXKAEHHBIX abeneBbix rpymm, Teopembl CunoBa. Heobxommmo Taxke
3HAKOMCTBO C KOHKPETHBIMM MPHMEpPAaMHU TPYII, BKJIOYasi CUMMETPUYECKHE, 3HAKONEPEMEHHBIE,
IPYIIBl CAMMETPHUH, MAaTPUUHBIE TPynnbl (TOJNHAs JIMHEHHAs, CHeLWaNbHasl JIMHEHHas), TPYIIIbI
BBIUETOB.

3. Teopus konew: KosbLia, uaeansl, (PaKTOPKOIBLA, MPSIMOE TPOU3BENCHUE KOJel, KUTaicKast
TeopeMa 00 OCTaTKax, eBKIMIOBBI KOJIbLA, PaKTOPHAIBHOCTh, OOpaTHMBbIE, TPOCTHIE U HETPUBOIUMBIE
3JIEMEHTBI, MPOCTblEé U MAaKCHUMAaJbHblE Hieallbl. 3HAKOMCTBO C KOHKPETHBIMH KOJbLAMH JOJDKHO
BKJIFOYaTh KOMIIJIEKCHBIE YMCJIA, FAYCCOBBI LIEIbI€ YMCIA, KOJNbLA BbIUETOB, KOJbLIA MHOIOUYJIEHOB U
CTENEHHBIX PSANOB, KOJbLIA MATPULL.

4. JluneiiHas anreOpa: BEKTOpPHBIE NPOCTPAHCTBA W JIMHEHHBIE OTOOpaKeHHs, Oa3UCHI,
Pa3MepPHOCTh, ABOWCTBEHHOCTh, CUCTEMBI JIMHEHHBIX ypaBHEHHI, KOpAAHOBA HOpMaJbHas (GopMma,
XapaKTEPUCTHUECKU M MUHUMAJIbHBIH MHOTOUYJIEHBI, KBAJIpaTU4HbIE (POPMBI, TMOJNOKUTEIbHAS
ONPEAEIEHHOCTb.

5. Teopus mnonel: mnonsd, XapakTEPUCTHKA, CTPYKTypa KOHEUHBIX IIOJIEH, KOHEYHBbIE U
anrebpandeckue

paclMpeHnsi, OCHOBHAas Teopema teopuu ['anya.

6. Ilpenensl mocnenoBaTeNbHOCTEN M Tpeaessl PYHKIMHA, CXOAUMOCTh psinoB. HerpepriBHbIE
¢ynkunu. TeopemMa O TMPOMEKYTOUHOM 3HAUEHUH HENPepbIBHOH (yHKuuu. PaBHOMepHas
HENPEPBIBHOCTb, PABHOMEPHAsI CXOAUMOCTb.

7. O6masi TOMOJNOTHS: OTKPLITHIE M 3aMKHYThIE MOAMHOXkecTBa B R’n. KommakTHOCTE,
CBA3HOCTb, BHYTPEHHOCTb W 3aMbIKaHWE, BCIOAY IUIOTHBIE M HUIJE HE IUIOTHBIE MHOXECTBA.
HenpepsiBHble oTOOpakeHwst. Tomojioruueckue MNpoOCTpaHCTBAa. Xaycaop(oBbl M MeTpHUYECKHE
npoctpaHcTsa. [lonnora u mononuenue. Teopema bapa. Komnakraocts. CesizsHOCTE. HOpManbHOCTS.

8. DneMeHThl TOMOTONHMYECKOH TOMOJOIMHU: TOMOTOITHBIE OTOOpPaKeHUs, HAKPBITHS,
byHnamMeHTanbHAS

rpynna, JJOKaJIbHO TPUBHAJIbHBIE PACCIOEHUS.

9. MndpdepeHunanbHOe HCHUCTICHNE: IPOU3BOAHBIE U nudepeHunansl oTodpakeHni 3 R ms
R*n, Teopema

O TPOU3BOMHOU CNOKHOW (yHKUMHU, psn Teiymopa, cmocoObl HAXOKACHHS SKCTPEMYMOB,
MHOKUTeNU Jlarpanxa.

10. UnTerpanpHOe nicunciaeHne: Mepa u unTerpai Jlebera, mpenenpHbIN MEpexXo MOx 3HAKOM
uHterpana JleOera, reopema @yOuHu. Beruncienne NinMH KPUBBIX U IUIOMIAAEH MOBEPXHOCTEH MpU
MOMOIIA HHTErPAJIOB.

11. Teomerpus: adduHHBIE W NPOEKTUBHBIE MPOCTPAHCTBA, apPUHHBIE U TPOSKTHUBHBIC
OTOOpaKeHHsI, KPUBBIE BTOPOrO MOpsiika (KOHWUKH), TIOBEPXHOCTH BTOPOrO MOpsiAka (KBaAPUKH),
IpoOHO-THHEHHBIE OTOOPAKEHHUSI.

12. KoMmruiekCHBI aHaiu3: KOMIUIEKCHAs MPOM3BOAHAS, TOJIOMOP(QHBIE (PYHKIUH, TEOPEMBI
Komm n Mopepa, nnterpaipras popmyna Komm, Teopema o BbueTax, MPUHIII COXPaHEHUs 00J1acTH,
NPUHLAN MakcUMyMma MonyJisi, jemMMa IlIBapua, Teopema Pumana o koH(OpPMHOM OTOOpakeHUH,
IIPUHLIUI COOTBETCTBUS IPAHULL, TPUHLIUII CUMMETPHUU.

13. InddepeHunanbHble ypaBHEHHUs: TeOpeMa CYIIECTBOBAHUS U €IMHCTBEHHOCTH, PEIIECHUE









