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V|HCTI/ITyT €CTECTBEHHbIX N TOYHbIX HaYyK
Kacbep,pa MATEMATUHECKOr0 aHaIN3a N METOOUKN NPENOAABAHUNA MAaTEMATUKN

IIPOTPAMMA
9K3aMeHa M0 CHeluaIbHOCTHI
1.1.1. «BerecTBeHHBIH, KOMIIJIEKCHBIA 1 (DYyHKIIMOHAJIBHBIA aHaJIN3»

OCHOBHbIE pa3genbl — JeiCTBMTENbHbIA aHaN3, KOMIMIEKCHbIT aHanu3, (PYHKLMOHANbHBIA aHannu3
Bonpocbl ans noarotoekm
1. [deiicTBNTENbHbIA aHaNn3

Mepbl, usmepumble QyHKIME, HTErPaJL. AMTUBHbIE (DYHKIUHA MHOKECTB (MEpbI), CUeTHAs A JUTUB-
Hoctb Mep. Koncrpykius jgeberosekoro npogosekenusi. VIzmepumbie Gyskimn. CxonuMocrsb GyHKIMA 110
Mepe u mouTu Beroay. Teopembr Eroposa u Jlysuna. Unrerpan Jlebera. Ilpegensubrii mepexo mom 3HAKOM
unrerpaJsa. CpaBuenne waTerpasos Jlebera u Pumana. [Ipsivbie mpoussenenus mep. Teopema @yOunm.

Heompenenennsiit narerpan Jlebera u teopus muddepennuposanus. nddeperimpyemMocts MOHO-
ToHHOM (yHKmu noutu Beoay. Pyukiuu ¢ orpanuveHHbiM u3MeHenueM (Bapuanueit). IIpoussogmas
Heompeie/ieHHOro naTerpasta Jlebera. 3asada BoccranoBienns: GyHKIUH 110 €€ TPOU3BOIHON. AGCOTIOTHO
nenpepbiBibie Gyaknuu. Teopema Pagona—Hukomuma. Nurerpan Crusirbeca.

IIpocTpancrBa cymmupyembix GyHKIHNE U OPTOrOHAJIBHBIE psiabl. HepaBerncrsa [enbaepa u MuaKOB-
ckoro. IIpocrpancrea Lp , ux monurora. [logabie 1 3aMKHyTHIE crcTembl dyHKIHA. OPTOHOPMUPOBAHHBIE
cucrembl B L2 u paserctso [TapceBans. Psaapl Mo OpTOroHAMBHBIM CHCTEMAM; CTPEMJICHHE K HYJII0 KOI]-
dbummento @ypbe cymmupyemoit GyHKIUKA B CIydae PABHOMEPHO OTPDAHMYEHHON OPTOHOPMHUPOBAHHON
CHUCTEMBIL.

Tpuronomerpuueckue psanl. [Ipeobpasosanne @ypoe. Yceaosue cxomumoctu psana @ypoe. [Ipencras-
Jienve QYHKINI CHHTYISPHBIMBI HHTErpaaMu. EIMHCTBEHHOCTD pa3jiokenns (DYHKIUNA B TPUTOHOMETPH-
qeckuii psa. IIpeobpazoBanne @ypbe HHTErPUPYEMBIX W KBAIPATHIHO WHTErpUpPyeMbIx ¢dyukiuii. CBOii-
cTBO enwHCTBEeHHOCTH 17151 ipeobpazoBanusi Pypne. Teopema Iliammepesns. Ilpeobpazosanue Jlammaca.
IIpeobpazosanune @ypre—Cruirbeca.

nagkme muoroobpasns n nuddepenimannbubie popmbl. KacaTeabHoe MpocTpaHCTBO K MHOTOOOPA3HIO
B Touke. Anddepentnmnanbunie GpopMbl Ha MHOrooOpasuu. Buenranit nuddepentman. Uurerpaa ot popmbr
mo MmaOroodpasuio. Popmysna Crokca. OcHOBHBIE WHTErpaJIbHbIE (DOPMYIIBI AHAJIU3A.

2. KomnnekcHblii aHann3

WNurerpanbable mpeacTaBienns anajguTudeckux dynknmii. aTerpanbaas Teopema Ko u ee obpa-
menue (reopema Mopepsr). Unrerpanbaas dopmysna Komm. Teopema o cpeuem. [Tpuniun Makcumyma
mozyis. Jlemma IllBapua. Muarerpan Tuna Kormu, ero npegenbubie 3uadennsi. ®opmynsr COXOIKOTO.

Psanpt ananmuruyeckux Gyukuuii. Ocobbie Touku. Beraersl. PaBHOMEpHO cxonsinuecs psiibl aHaJ A TIHde-
ckux ¢yuxiuit; reopema Beitepmrpacca. I[Ipeacrasienne anamuTudeckux GYHKIANR CTEIEHHBIMA PSIIAMU,
unepaperctBa Komu. Hyan ananurunueckux dyunknmii. Teopema equacTBennoCTH. V301MpOBaHHBIE 0COOBIE
Touky (0AHO3HAYHOrO XapakTepa). Teopema Komu o Bbruerax. Boruuciienne nHTErpajioB ¢ IOMOIIBIO BbI-
qeroB. [Ipuanun aprymenrta. Teopema Pymre. Ilpubnuxkenne ananmurndeckux QpyHKINH MHOTOYJIEHAMU.

enwie m mepomopdubie dyurmuu. Poct nemoit dyuknuu. [Hopsamok u tun. Teopema Beiteprmrpacca
0 1esbix (DYHKIUAX C 33JAHHBIMEA HYJISIMH; PA3JIOKeHHe 1esioil PyHKIun B OECKOHEYHOE IPOU3BEIEHNE.
Cnyuait measrx GyHKIWH KOHEYHOTO TopsaKa, Teopema Agamapa. Teopema Murrar—JIeddnepa o mepo-
MOPQHBIX DYHKIUAX C 38JAHHBIMU TOTIOCAMY U TJIABHBIMU YACTSIMU.

Kondopmubie orobpaxkenus. KoudopMubie 0ToOparkeHusi, OCYIIECTBISEMbIE SJIEMEHTAPHBIMA (DYHK-
muamu. [Tpunnmn coxpanennsa oonactu. Kpurepun ogmomuctaoct. Teopema Pumana. Teopembr o coot-
BeTCTBHW TPAHUIL IPA KOH(POPMHBIX OTOOPaKEHHUSIX.

Anasmruyeckoe npoosKenue. AHaJIMTUYECKOe IPOJIOJRKEHUE U [I0JIHAs aHaurudeckas Gynkuust (B
cmbiciie Beiiepimrpacca). [lonarune Pumanosoii mosepxuocru. Ilpomoskenne Broib kpusoii. Teopema o
MoOHOApOoMuH. V30 MpOBaHHBIE OCOOBIE TOUYKY AHAJTATHIECKUX (DYHKIIWI, TOYKN BETBJIEHUS OECKOHETHOTO
nopsaka. [Ipuanun cumverpun. @opmyna Kpucrodpdena—IlIsapma. Monynsapuas ¢yukmnusa. Hopmaan-
Hble cemeiicTBa (PyHKIMHA, KpuTepuii HopMabHOCcTH. Teopema Ilukapa.



lapmornueckue pyuknnn. [apmormdeckne QyHKINNA, UX CBA3b C aHATUTHIeCKHMA. IHBapHaHTHOCTD
TapMOHHYHOCTH MpHU KOHMOPMHOIT 3amene nepemeHHbIX. beckoneunast muddepenimpyemocts. Teopema o
CpejiHeM ¥ NpUHIMI Makcumyma. Teopema eguncrsennocru. 3ajgada Jupuxie. @opmyna [lyaccona s
Kpyra.

3. PyHKLMOHaNbHbIT aHaNN3

Merpudeckue u Tonojgorudeckue npocrpancrsa. CXOAMMOCTD MOCIEI0BATEIBHOCTEH B METPUIECKUX
npocrpancTeax. [logHoTa U MOMOIHEHNE MeTpuYecKuX npoctpancTs. CenapabeabHOCTh. [IpuHIUn cxm-
MaIoIuX 0TOOpazkeHwit. KOMMakKTHOCTH MHOXKECTB B METPUYECKUX M TOMOJIOTHYECKUX TTPOCTPAHCTBAX.

HopmupoBanHbBIE ¥ TOMOJIOIHYECKHE JIMHEHHBIE TTPOCTPAHCTBA.

Jluneitabie mpocTpancTBa. BoimyKiibie MHOXKECTBA U BBIMyKJIble (byHKIIMOHAIbI, Teopema banaxa—Xama.
OraeMMOCTh BBIMYKJIBIX MHOXKecTB. HopMmupoBaHHbie mpocTpaHcTBa. Kpurepuu KOMIAKTHOCTH MHO-
xkecrB B npocrpancreax C u Lp. EBkiiniiossr npocrpancrsa. Tonosorndeckue jinHeHbIE TPOCTPAHCTBA.

Jluneiinbie (DyHKIMOHAIBI U JIMHEHHBIE OmepaTophbl. HempepbiBHbIE JnHEHHbIE DyHKIMOHATBL. OOmnii
BUJ JIMHEHHBIX OTPAHUYIEHHBIX (DYHKIIMOHAIOB HA OCHOBHBIX (PYHKIIMOHAJIBHBIX TpocTpaHcTBax. Compsi-
kerHoe mpocTpancTBo. Cnabasi Tomosorus U ciabasi CXOAUMOCTb. JIHHeWHbIe OmepaTopbl U COMPSIZKEH-
Hble K HUM. [IpocTpancTBO JIMHEHHBIX OrpaHudeHHbIX orneparopoB. CrekTp u pe3obBeHTa. KoMnakTHbIe
(Buosine Henpepbisubie) oteparopbl. Teopembr @perosbma.

I'uas6epTOBBI TPOCTPAHCTBA U JIMHEHHBIE OMepaTophbl B HUX. M3oMopdu3m cenapabeabHbIX OeCKOHEU-
HOMEDPHBIX M'IJIbOEPTOBBIX MPOCTPAHCTB. CeKTpaIbHAS TEOPHsi OTPAHUYEHHBIX OTIEPATOPOB B THIBOEPTO-
BBIX ITpOCTpaHcTBax. OyHKIIMOHAIHPHOE UCIUCIEHUE JJI CAMOCOIPSIKEHHBIX OMEPATOPOB U CIEKTPAJIbHAS
reopeMa. /naronanu3anus KOMITAKTHBIX CAMOCOIPSI?KEHHBIX OrepaTropoB. HeorpanudeHHbe onepaTopsbl.

Huddepenrmanbioe UCIUCTIEHHE B JUHEHHBIX IpocTpaHcTBax. uddepeniuposanne B JTHHEHHBIX
npocrpancTBax. CunbHbl u cnadwiii auddepentuanst. [Ipoussomubie u auddepeHnraabl BbICIUX M0~
PAIKOB. DKCTpeMasibHble 331a49u 1 auddepermupyembrx GyHkimponanios. Meronx Heorona.

O606menubie dbyuknuu. Perynaspasie u cunryispabie 06o0mennsie dyukiun. luddepennuposanmne,
npsIMOe TIPOU3BEIeHNE U CBePTKa 0600IeHHbIX (hyHKIui. ObobIennbie GyHKIMA MeJIEHHOTO POCTa; UX
upeobpazosanue @ypoe. [Ipeobpazosanue Jlamiaca 0606iienHbIx HyHKIMIE (OlEPAMOHHOE UCYUCIIEHUE).
Crpykrypa 0600meHHbIX (DyHKIUHE ¢ KOMIAKTHBIM HOCUTEJIEM.

ITepedens OCHOBHOM M MOTIOTHUTENHHON yIeOHON JTUTEPATYDHI

OcHoBHasi nnTepatypa

Baagumupos B.C. Ypasuenus maremarudeckoit dpusuku. M.: Hayka, 1976 (1981).

Komvoropos A.H., ®ovun C.B. daementst Teopun GyHKIWH 1 HyHKIIHHATLHOTO anann3a. M.: Hayxka,
1976 (1989).

JlaBperthes M.A., Ilabar B.B. Merozsr Teopun (yHKIME KOMIJIEKCHOrO Tiepemertoro. M.: Hayka,
1973.

Mapxkymiesua A.W. Teopusi anamurudeckux dyuknuit. T. 1, 2. M.: Hayka, 1967—1968.

Harancon I.I1. Teopus dbyukuumii Beniecrsennoit nepemennoit. M.: Hayka, 1974.

Hukonbckmit C.M. Kypc maremarndeckoro anann3sa. T. 2. M.: Hayka, 1975 (1991).

ITpusasos N.1. Beenenue B Teoputo dbyHKImi KoMILIeKcHOro nepemennoro. M.: Hayka, 1977 (1999).

Pux M., Caitmon B. Meroapr coBpemennoit maremarudeckoit pusuku. T. 1. OyHKIIHOHATBHBINA AHATUS.
M.: Mup, 1976.

Pynun Y. OcuoBbr Mmaremarudeckoro ananusa. M.: Mup, 1976.

Cwmupuos B.U. Kypc Boicmreit maremaruku. T. V. M.: @uzmarrus, 1959.

[ITabar B.B. Beenenue B kommaekcHbiii anamm3. 9. 1. M.: Hayka, 1976 (1985).

JononHutensHas nutepatypa

Hbsaaenko M. ., Yabauos I1.JI. Mepa n unterpasn. M.: ®akropuan, 1998.

Bopuu B.A. Maremarnueckuit anamu3. T. 2. M.: Hayxka, 1984.

JIocrepuuk JI.A., Cobosre B.11. Dyementsr dhyHKIMOHAILHOTO ananu3a. M.: Hayka, 1965.

Pymun V. @yukuuonansusiii anaau3. M.: Mup, 1975.

CapnoBunanit B.A. Teopus oneparopos. M.: Beicur. mikomna, 1999.

Xarcou B., ITum T2x. Ilpunoxenus dyukimonaspsHoro anaiusa u reopun oneparopos. M.: Mup, 1983.



YcnoBune gonycka K sK3ameHy

K mpormenype sK3amMeHa Mo CIenuaJIbHOCTH JIOMYCKAETCS COUCKATEb YIEHOW CTEMeHN KAHIUIATA, Ha-
VK, uMeoInnii mTpoduIbHOE BhICIee TPodeCcCroHaAIbHOE 00pa30BaHNe, COOTBETCTBYIOIIEE CIEINATbHOCTH
1.1.1. “/leficTBUTE/IbHBIN, KOMILJIEKCHBIH U (DYHKIIMOHAJIBHBIN aHAIN3’, BBIMTOJIHUBINNI yI€OHDBIN TJIaH U
MOArOTOBUBIIWI OTYET O Pe3yJbTaTax CBOEH HAyYHOU M NeJAarOrm4eCcKOi JedTeJIbHOCTH..

Cownckaresib y9eHON CTEeHN KaHIUIATA HAyK, UMEMONUil Bbiciiee mpodeccuoHaibHoe 06pa3oBaHue,
HE COOTBETCTBYIOIIEE OTPACIU HAYKH, MO KOTOPOM MOATOTOBJIEHA IUCCEPTALNS, CIAET IOMOJTHUTEILHBIN
KaHIUIATCKUN 9K3aMEH MO OOIIEHAYIHONW MPUMEHUTEIHHO K JTAaHHOW OTpAC/u HayKu aucrurinae. Ecan
JIMCCEPTAINMOHHOE MCCIEIOBAHNE MTPOBOAMIOCH HA CTHIKE IBYX CIENHUAIHbHOCTEH, S9K3aMEH CIAETCS 1O CIie-
MUAJTBHOCTH, MH(P KOTOPOI CTOUT MEePBbIM B aBTOpedepare auccepranuu. Bompockl o BTOPoil HayIHOM
CHENUATBHOCTH BKJIIOYAIOTCs B JIOMOJHATEBHYIO IIPOTPAMMY KaHJIMIATCKOINO 9K3aMEHA.

Mpouenypa npoeegeHus sk3ameHa

Cpoku IpoBeIeHus 9K3aMEHa 110 CIEIUAJbHOCTH YCTAaHABJIMBAIOTCHA IIPHKA30M peKTopa. B ciydae
LpeJCTaBIeHrs IK3aMeHyomuMcst auccepranun B COBeT 10 3amuraM JuccepTalni, KaHIuIATCKUNA K-
3aMEH MOXKeT ObITh OPraHHM30BAH U B JIPYTHA€ CPOKH.

IIpomeaypa sK3aMena CKJIaIbIBAETCS U3 ABYX 4acreii. [lepBas 9acTh — TUCHhMEHHBIN OTBET 9K3aMEHY-
IOIIErOCs Ha, MPEJJIOXKEHHBIE €My BOMPOCHI U 33JiaHus 1m0 mporpamme. Kak mpaBmio, 3K3aMeHYIOMEMYyCs
MIPE/IJIAraeTCsl IBA TEOPETHIECKUX BOIIPOCA U JBe 3aa4u. Ha moAroroBKy v BBITOIHEHUE IK3AMEHAITNOH-
HOI'O 33/IaHKUS OTBOIMTCS JIBA aAKaJeMHYECKHX daca.

[TosryauBInme mOM0KATETBHYTO OIIEHKY TIOC/IE IPOBEPKHU MACHMEHHOIO BAPUAHTA, JTOIIYCKAIOTCA K CIade
BTOPOIl YaCTh 3K3aMEHA, KOTOPasi TPOBOIUTCS HA CIIEIYIOIINI TEHb.

Bropas wacth — ycTHBII dK3aMeH-cODECeIOBAaHMWE MO OCHOBHON MpOTrpaMMe, MPUBEJIEHHON BBINE, U
JIONIOJTHUTEJILHOM TTPOrpaMMe, COOTBETCTBYIOIIEH TEMATHKE TUCCEPTANMOHHON PA0OTHI ACITUPAHTA.

JlomomHATETbHBIE TPOTPAMMBI PA3padATHIBAIOTCS KOMUCCHEH 10 IpHeMy SK3aMEHOB C IPHBJIEYEHU-
em Beaymux cruenupanucrop UETH u yrsepxkpatorcs yuenbim Coserom METH. CobecenoBanue mozker
IIPOBOIUTHCA KAK B (popMe yCTHOrO dK3aMeHa IO 3apaHee MOATrOTOBJEHHLIM OmeraMm, Tak U B (opme
CBOOOIHOI Gecenl.

Pemenue 06 oreHKe OTBETa YKIAMEHYIOIIErOCs (OMAUYHO, TOPOWO, YOOBALTNEOPUINEALHO, HEYO0BAE-
MEoPUMENbHO) NPUHUMAETCS OOJIBIIUHCHBOM ['OJIOCOB YJIEHOB SK3aMEHAIMOHHOM Komuccuu. IIpu sTom
roJIoc npezcearesis KOMUCCUr (Ui, B OTCYTCTBUE MPEJCEaTells, 3AMECTUTEIs [IPeICeATelIs) CIUTALT-
Csl KaK JBa I'OJIOCA. .

OK3MEHYIOMANACA CINTACTCSA YCIIENTHO CAABITAM SK3aMeH, €CJIM OH JaJ OTBeT Ha He menee 60% mpen-
JIO2KEHHBIX €My 3aJaHuH.



