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OcCHOBHbIE NONoXeHus

[Iporpamma BCTYNUTENBHBIX UCHIBITAHUI IO MAaTEMAaTUKE COCTaBiIeHa B cOOTBeTCTBUU ¢ PI'OC
[0 HampaBlIeHUsM OakajaBpuaTa YKPYIMHEHHBIX Tpynn HampasieHuid mnoarotoBku 01.00.00 —
Matremaruka u mexanuka u 02.00.00 — Komnbsrorepasie u nHPOpMAIIMOHHbIE Haykn. Kax bl pa3aen
MIPOrpaMMBbl COJEPKUT BOMPOCHI, MO3BOJISIONINE ONPEACIUTh 3HAHHUS, YMEHHUS W HAaBBIKU YpPOBHS
OakayiaBpuaTa, KOTOPBIMH JIOJDKEH 00JIaaTh MOCTYMAIONIUN B MATUCTPATYPY.

[{enpr0 BCTYNUTENBHBIX UCIBITAHUN 110 MATEMATHUKE SBIIACTCS OIPENEICHUE TEOPETUYECKON U
IIPAKTUYECKON MOJArOTOBIEHHOCTH IOCTYIIAOLIETO K OCBOCHHUIO IPOrPaMMbl MarucTpaTyphl, TO €CTh
KOMILJIEKCHAs! OI[CHKA 3HAHWH, YMEHUI U HABBHIKOB B 00JIACTH MaTEMaTHKH U €€ MPUIIOKEHUH ¢ y4eToM
crnieun(pUKA MarucTepckoi mporpammsl «lIpenogaBanue MaTeMaTHKU U HHPOPMATUKIY.

B nporpaMMy BCTYNUTENbHBIX UCIIBITAHUM 10 MATEMATUKE BKIIFOUEHBI CIEAYIOLIUE Pa3eIbl:
e MaremMaTH4ECKUN aHAIIN3;

e AureOpa u reomMeTpus;

e Teopus GpyHKIMN KOMILIEKCHOTO TIEPEMEHHOTO;

e (DyHKIMOHAIBHBIA aHAJIN3;

o JludpdepenunanbHble ypaBHEHHS.

B nporpamme npencraBieHbl OCHOBHBIE TEOPETUYECKHUE BOIIPOCHI, KOTOPBIMU JIOJKEH BIAJACTh
MOCTYHAIONIHK; yueOHass U yueOHO-MeToaudecKasi JIUTeparypa Mo TEOPETHUECKUM U MPAKTUUYECKUM
paszzenaM; perJaMeHT MPOBEICHUS BCTYIUTEIBHBIX UCIIBITAHUN W 00pa3Ilbl 3a1aHUH.

PernameHT

BCTYNUTENbHbIX MUCNbITaHUA NO MaTeMaTUKe

=

[Tpo10/KUTETBHOCTD IPOBEICHHSI BCTYMUTENBHBIX UCTIbITaHui 180 MunyT (3 vaca)
2. 3agaHue BCTYNUTEIBHOTO HCHBITAaHUS (IO MaTematuke) coiepkuT 12 Bompocos. Ilepseie 10

3a/IaHMl UMEIOT TECTOBBIX XapakTep, MOclHeAHUE 2 3aJaHusl — 3TO CUTYAIlMOHHBIEC 3a/1aud, OHU
MpeAnoaraoT pa3BepHYThIM OTBET.

3. Bo Bpemsi BCTYNMHMTENHHOTO HCIBITAHHS 3allpelieHO IOIb30BaThCsl YUeOHHKAMH, KOHCIEKTaMH,
JpyToil TUTEepaTypo, a Tak)Ke TEXHUYECKUMU CPEICTBAMHU CBSI3H.

4. OtBer odopmisieTcs NHUCbBMEHHO M COIEPXKHUT KpaTkue oTBeThl Ha 10 mepBbIX BOMNPOCOB U
MOAPOOHBIE MOATAITHBIE PEIICHUS ABYX MOCIEIHUX BOIIPOCOB.

5. OTBeT npoBepsieT KOMUCCHS, COCTOAILAs] HE MEHEE YEM U3 TPEX IK3aMEHATOPOB.

6. Kaxnprii Borpoc oreHuBaeTcss B Oamnax. [IpaBUimbHBIA OTBET KaXXAOTO BoIpoca W3 mepBbix 10
olleHuBaeTcs B S5 OamnoB. HenpaBunbHblii orBer — (0 OamnoB. J[Ba mocieqHux Bompoca
otteHuBaroTCs oT 0 10 25 6amioB AuQGepeHIIUPOBAHHO CIEAYIONUM 00pa3oM:

e 10 5 0ayuIoB — MOCTaHOBKA NMPOOJIEMBI, OINIpe/ieJIeHIEe OCHOBHBIX IEPEMEHHBIX;

e 10 10 6aI0B — MOCTPOCHHUE MAaTEMAaTHIECKOM MOJIETIH;

e 10 15 GannoB — MOCTpOEHUE MAaTEMATUYECKON MOJIENTN U PEIIeHHE OJHOTO U3 ATAIOB 3a/1a4H
3TOH MOJENH;

e 110 20 6ayTOB — perieHue 3a1a4i C He3HAYUTEIPHBIMH OIITHOKAMU UITH HEJI0UETaMU;

e 25 GannoB — MOJHOE MPAaBUIILHOE PEIICHUE 3a/1a91

AIIQJUIANMN 110 BCTYNHUTEIbHBIM HCIBITAHUSAM IPUHUMAIOTCA Ha CICAYIOIUH JIE€Hb II0CIIe
OIyOJIMKOBaHUS pE3yabTaTOB.



OG6pasey 3apaHus

Bonpoc 1. SInpo u 06pa3 IMHEHHOTO 0TOOpaKEHUsI BEKTOPHBIX MPOCTPAHCTB.

Bonpoc 2. Kakoe oToOpaxeHre Ha3bIBaeTCs JIMHEHHBIM?

Bonpoc 3. CoiicTBa runepOoJIbI.

Bomnpoc 4. [lonsiTue eBKJIMI0Ba IPOCTPAHCTBA.

Bonpoc 5. [TonsiTie OpTOHOPMUPOBAHHOTO Oa3uca.

Bomnpoc 6. ®opmyna ['puna.

Bomnpoc 7. Kak HaxouTcst painyc CXOJIMMOCTH CTENIEHHOTO psiaa?

Bonpoc 8. UTo Takoe KOMIUIEKCHOE YHUCII0, MOJIYJIb U apTyMEHT KOMIUIEKCHOI'O YKciia?
sin(2%)

Bomnpoc 9. Haiitu npousBoanyo ¢pyakuuu f(X) = S
cos(x“)

Bomnpoc 10. Haiitu uarerpan Iln Xdx .

Bonpoc 11. [Ipeanpusitue BoimyckaeT eMkocTu o0béMoM 100 1. B dopme mpsIMOYTOJIBLHOTO
napaenenunena. I[Ipu stom, s coequMHEHUS OOKOBBIX T'paHEH HCIOIB3YIOTCS TOPOTOCTOSIINE
YIJIOBBIE COEIMHEHUS TPEX BUJOB: ISl OJTHOM Mapbl MPOTUBOMOIOKHBIX pedep OCHOBAHUS CTOUMOCTD
1 M yrJIOBBIX COCIMHEHUH MEPBOro TUMa paBHa 125%, ais apyroit mapsl MPOTHBOIMOJIOKHBIX pedep
OCHOBAHHUsI CTOMMOCTh | M YIJIOBBIX COCJAMHEHHWI BTOpOro THIa paBHa 75%, a s GOKOBBIX pebep
CTOMMOCTh | M YIJIOBBIX coeiMHEHUH Tperbero tuma paBHa 200$. Haiitu mpu kakux pasmepax
€MKOCTH PacXo/bl M0 3aKYIKE YTOJIKOB OyIyT MUHUMAaJIbHBIMH.

Bonpoc 12. Ilocie mpocMoTpa ¢GuibMa 3pUTENH IO OYEPead OLECHUBAIA (UIBM IIEJIBIM
grcioMm 6amioB oT 0 1o 20. B kaxxaplii MOMEHT BpEeMEHU PEUTHHT (puiibMa BBIUUCISUICA KaK CyMMa
BCEX BBICTABJICHHBIX OLIEHOK, JIeJIEHHASI HA UX KOJIMYECTBO. B HEKOTOPBI MOMEHT BpEMEHH | pEHTHHT
OKa3aJiCA LIeJIbIM YHCIIOM, a 3aT€M C KaXIbIM HOBBIM IPOT0JIOCOBABIINM 3PUTEIEM OH YMEHBIIANICA HA
enuHuUIly. Kakoe HanOompIee KOJIMIECTBO 3pUTEIICH MOTIIO MPOr0JI0COBATh OCIe MOMEHTa 17

BapVIaHTbI oueHnBaHUA OTBETOB

Bonpoc 4. [TonsiTue eBkiIng0Ba NPOCTPaHCTBA.

[TpaBuiibHBIN OTBET — 5 OaIoB, HEMIPaBUIIbHBIN OTBET — () OAJUIOB.

Ilpasunvuviti omeem: BekTopHOE NMPOCTPAaHCTBO V Ha3bIBaeTCs €BKIMIOBBIM, €CIM HAa HEM
3aJJaHO CKaJIIpHOE MpPOM3BEACHHUE, T.€. OMJIMHEWHAs CHUMMETpPUYHAs IOJIOKUTEIBHO OIpe/ieeHHas
(GYHKIUS IBYX BEKTOPHBIX apTyMEHTOB.

Bonpoc 5. [Tonarue oproHOpMUpOBaHHOTO Oa3uca.

[TpaBuiibHBIN OTBET — 5 OaIoB, HEMIPaBUIIbHBIN OTBET — () OaJUIOB.

IIpasunvrviti omeem: ba3suc B €BKINIOBOM IIPOCTPAHCTBE HA3BIBAETCS OPTOHOPMHUPOBAHHBIM,
€CJIM BCE €r0 BEKTOPbI B3AUMHO OPTOTOHAJIBHBI M UMEIOT JUIMHY, PaBHYIO €IMHUIIE.

Bonpoc 11. [Ipeanpusitue Bbimyckaer eMkocTd 00béMoM 100 5. B hopMe MpsIMOYTOJIbHOTO
napajuienenunena. [lpu stom, ans coennHeHUs OOKOBBIX T'paHEW MCIOJIB3YIOTCA JTOPOTOCTOSIINE
YIJIOBBIE COCIMHEHHSI TPEX BUOB: JJIsl OJHOM Mapbl MPOTHUBOMOJIOXKHBIX peOep OCHOBAHUSI CTOUMOCTh
1 M yrJIOBBIX COCIMHEHWH MEpBOTO TUMA paBHa 125$, M Ipyroil mapel MPOTHUBOIMOJIOXKHEIX pedep
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OCHOBaHHUS CTOMMOCTH | M YIJIOBBIX COCIUHEHHWI BTOPOro THMa paBHa 75%, a s OOKOBEIX pedep
CTOMMOCTh | M YIJIOBBIX cOeiMHEHWi Tperbero Tuma paBHa 200$. Haiitm mpu kakux paszmepax
€MKOCTH PacXo/bl MO 3aKYIKE YTOJIKOB OyyT MUHUMAaJIbHbBIMH.

Omanwvl oyenusanus peuienus.

5 6ans10B. BBeneHbI HCKOMBIE TIEPEMEHHBIE X, Y, Z — ITTMHBI 00KOBBIX pedep. [Ipu aTom
OTMEYEHO, 4TO X — 3TO JITTMHA pedpa OCHOBaHUS 1-ro THNA U Takux pedep 2, Y — 3To JuyiHa pedpa
OCHOBaHUS 2-TO TUIA U TaKUX pedep 2, Z — 3TO JIMHA BEpTUKAILHOTO0 O0KOBOI0 pedpa U Takux pedep
4. CocraBieHna (pyHKIHS CTOMMOCTH BCeX pedep.

10 6aasoB. CocraBieHa (GyHKIMS CTOMMOCTH Beex pedep. Bemucano ycinosue XYy z = 100.
CdopmynupoBaHna 3a1a4a OTHICKaHUS YCIOBHOTO MUHUMYMa. 3anucaHa QyHkius Jlarpanxa.

15 6aqutoB. HaiineHsl HEOOXOIUMBIE YCIOBHS JIOKAIBHOTO YCIOBHOTO SKCTPEMYyMa M HalICHBI
TOYKH, B KOTOPBIX BO3MOXKEH JIOKAJIbHBII 9KCTPEMYM.

20 6anoB. ChopMynupoBaHbI TOCTATOYHBIC YCIOBHUS JTOKAILHOTO YCIOBHOTO 3KCTpEMyMa U
HalJeHbl TOYKH, B KOTOPBIX BO3MOXEH JIOKANbHBIN 3kcTpeMyM. [IpuBeneHo peuieHue 3aayu ¢
HE3HAYUTEIbHBIMH OIIMOKAMHU WIJIH HEJI0OUYETaMH;

25 6a/J10B — MOJIHOE MPABUIIHLHOE PELICHUE 3a1a4u.

Bonpoc 12. Tlocine mpocmorpa ¢uiabMa 3pUTEIN O OYEPEAH OLCHUBATH (UIBM IEIBIM
gucinoMm 6amioB oT 0 1o 10. B kaxaplif MOMEHT BpeMEHH PEUTUHT (PHIIbMa BBIYMCISIICS Kak cyMMa
BCEX BBICTABJICHHBIX OILICHOK, JICJIEHHASI HA UX KOJMYCCTBO. B HEKOTOPBII MOMEHT BPEMEHH | pPEHTHHT
OKa3ascs eJIbIM YUCIIOM, a 3aTEM C KaXJIbIM HOBBIM IIPOT0JIOCOBABIIMM 3PUTENIEM OH YMEHBIIIAJCS Ha
enuHuIly. Kakoe HanOopIIee KOJIMYECTBO 3pUTEIICH MOTJIO MPOr0JI0COBATh OCIE MOMEHTa 17

Omanvl oyeHusanus peuierus.

5 6annoB. BBeneHbl HEOOXOMUMBIC ITEPEMEHHbBIE: K — YHCIIO TPOTOJI0COBABIINX 3pUTEIICH,

N1, Ny, ..., Nk — BBICTaBIeHHBbIE UMU OlleHKH. CocTaBieHa (opMysia JUist BBIYUCIEHUsl pedTuHra T.

10 6amnoB. CocrapiieHa ¢hopMylia JJisi BEIYUCICHUS peidTuara T. Jloka3zaHo, U3 KaKoro
MaKCHMaJIbHOTO 3HaUEHUs peUTHHTa (YKa3aHHOTO B 3a/1a4e€ LIeJIOT0 3HAUYCHUS ) JOJHKHBI UICXOUTh
IUTSL TIOJTYYEHUsT HAanOOJIbIIIee KOJMUECTBO 3pUTENeH. YKa3aHo, MPH KaKUX 3HAUYEHUX N1, Ny, ..., Nk 3TO
JOCTUTaeTCsl.

15 6aanoB. [lpeacrasneHo pernieHue B YaCTHOM cliydae, KOTia MaKCUMalbHOE 3HaUYeHNe
peitturra 10 mpu 0JTHOM MPOTOIOCOBABIIIEM.

20 6aoB. JIOMOTHUTENHHO TOKA3aHO, YTO HAUOOJIbIIEE KOIMIECTBO 3pUTEINCH MOXKET ObITh
MOJIY4EHO TOJIBKO B TOM CITy4yae, KOT/Ia MbI HCXOJIUM U3 MaKCUMAalbHOTO 3HaueHus petunra 10 mpu
OJTHOM TIPOTOJIOCOBABIIIEM.

25 6aJJ10B — TIOJTHOE MPABUIIHHOE PEIICHUE 3a1a4H.



PA3JIEJIBI
BCTYNUTEJbHBIX UCHBITAHUI IO MATEMATHUKE

I. Anreb6pa n reomeTtpus

Aunredpa

Ilonsatne rpynmel, xonbua v nosisd. [lone komriulekcHbIX 4yucen. Konbno MHOIOYJIEHOB.
Jlenenre MHOrO4JIEHOB C ocTarkoM. Teopema be3y. KpaTHOCTb KOpPHS MHOIOYIEHa, €€ CBSI3b CO
3HAQUYEHUSIMU NPOU3BOAHBIX. Pa3ioxkeHne MHOrouwieHa Ha HENPUBOAMMBIE MHOXKUTEIU HAJ MOJIAMU
KOMIUIGKCHBIX U JAeicTBUTeNbHBIX uncend. Dopmynsl Buera; Hambonpmmii oOmMNA  JeNUTENb
MHOTOYJIEHOB, €r0 HaXOXKJIE€HUE C IOoMouUpl0 anroputMa Epknmpa. Konbllo MHOTo4jeHOB OT
HECKOJIBKUX MepeMeHHbIX. CUMMETPUYECKNE MHOTOUJICHBI.

I'pynna nopcraHoBOK, YEeTHOCTh MOACTAaHOBKH. L{uknnueckue rpynnsl. PasnoxeHue rpynmnsl
Ha CMEKHBIE KJIACCHI 110 OATPYIIIIE.

BexTopHble mpocTpaHcTBa, 6aszuc u pazmepHocTs. lloanpocrpancrea. Cymma u nepecedeHue
noAanpocTpaHcTB. [IpsiMbie CyMMBI.

bununeitnsie u kBagpatuunbie Gopmbl. [IpuBenenue kBaapaTUUHON (HOPMBI K HOPMAIBHOMY
BUYy. 3aKoH nHepun. [10J0XKUTETHHO ONpe/iesieHHbIE KBaIpaTUIHbIE (POPMBL.

JluneitHple 0TOOpakKeHUsS BEKTOPHBIX MPOCTPAHCTB, MX 3aJlaHue Marpuiamu. SAapo u obpas
JTUHENHOro oToOpakeHus. Matrpuilsl oneparopa B pa3nuuHbiX Oa3ucax. CoOCTBEHHBIE BEKTOPHI U
coOcTBeHHBIC 3HaUeHUs. JlocTaTouHbIe yCIOBUS MPUBOJAMMOCTH MATPHIIBI JJHHEHHOTO y oreparopa K
nuaroHaibHOMY BUAY. [oHsITHE O )KOpIaHOBOW HOpMANIbHOU (hopMme.

EBknunoBsl mpoctpancTBa. CkansgpHoe mpousBeneHue. OpTOHOPMHpPOBaHHBIE Oa3HCHI.
[Ipouecc oproroHanuzanuu. OpTOroHanbHblE M YHUTapHble MarTpuubl. JIuHEHHBI omneparop,
COMPSDKEHHBIH K JgaHHOMY. CUMMETPUYECKHE W DPMUTOBBI JIMHEWHBIE OMEpPaTOpbl, WX CIEKTP.
CootBercTBUE MEXIy OWIMHEHHBIMA QopMaMu U IJMHEHHBIMH oreparopamu. [IpuBenenue
KBaIpaTHYHOM OPMBI K TTIABHBIM OCSIM.

I'eomerpus

[IpsimMble TUHUM U JIMHUKM BTOPOTO MOpsAAKa Ha IUIOCKOCTH. KBagparuuHble (QyHKIMM Ha
MJIOCKOCTH W WX Marpuilbl. OpTOroHaNbHBIE WHBApUAHTHl KBaApaTWuHbIX (GyHKUMM. [IpuBenenue
ypaBHEHHUs JUHUI BTOpPOro MOpsAKa K KaHOHWYeckoMmy Buay. CBoiicTBa »JuIica, TUIEPOOIBI U
napabobl.

[I10CKOCTH M MOBEPXHOCTH BTOPOTO NOpsAJIKa B IPOCTpaHCTBE. TeopeMa O KaHOHUYECKHX
YpaBHEHMSAX MOBEPXHOCTEH BTOpOro mopsijaka (0e3 Joka3arenbcTBa). DJUIMICOUIBI; TUIEPOOIOUIbI,
napabononabl. {umuHApPHL

KpuBnsna miockoil KpuBOW. DBOJIOTAa U 3BOJIbBEHTA. [IpOCTpaHCTBEHHBIE KPHUBBIE, pEIep
@®peHe, KpHBU3HA M KpPYYECHHME IPOCTPAHCTBEHHBIX KpHUBBIX. @Dopmynbl @DpeHe, HaTypajlbHOE
YpaBHEHHUE KPUBOM.

IToBepxHOocTH B R®, crocoGbl 3amanus nosepxHocTed. KoopanHaTel Ha MOBEPXHOCTH, Kaca-
TelbHas MIIOCKOCTh U HopMaub. [lepBast kBagpaTuuHas ¢popMa MOBEPXHOCTH, IUIOMIA](b TOBEPXHOCTH.
Bropas kBaapatuunas hopma u ee cBoiictBa. CpeHsIsl U TayCcCOBa KPUBH3HA MTOBEPXHOCTH.

JIUTEPATYPA
1. Iyopoerun B.A., Hopukos C.I1., ®omenko A.T. CoBpemennas reomerpust. YPCC, 2001.
2. Koctpukun A.U. Beenenue B anre6py. M.: Hayka, 1977.
3. Monenog I1.C.. Ananutnueckas reometpus. Mocksa, MI'Y, 1967.

4. Tloropenor A.B. luddepennnansuas reometpusi. M., Hayka, 1974.



2. MaTemaTuyeckum aHanus

JeiictBurensubie yncna. [lomHora MaOXkecTBa R. CymiecTBoBaHME TOUHOM BepxHEH (HMKHEH)
I'PaHU YHUCIOBOIO MHOKECTBA, IPUHLUII BIOKEHHBIX OTPE3KOB.

IIpenen YK CIIOBOU IIOCIIEI0BATENBHOE, OCHOBHBIE CBOICTBa CXOZSIINXCS
IIOCJIEIOBATEIbHOCTE M INPU3HAKKM CYLIECTBOBaHUA Ipezena. IIpenernbHble TOYKM MHOKECTBA U
teopema bonbpnano - Beiepmrpacca 0 BBIACICHUM CXOISLIEHCS IOAIIOCIEN0BaTeabHOCTH. [Ipenen
MOHOTOHHOM IIOCJIEIOBATEIbHOCTH. lloAmocnenoBarenbHOCTH, BEPXHUM UM HWKHUN  IIPEACIIBL.
Kpurepuit Komu cymectsoBanus npeaena.

[Ipenen ¢yHkuMM B TOUYKE, OCHOBHBIE CBoWcTBa. HempepbiBHble (yHKunu. JlokaabHbIE
CBOMCTBa HempepbIBHBIX QyHKIMI. HernpepriBHOCTh KOMITO3UIMH. CBONWCTBA HETIPEPBIBHBIX (DYHKITHIA
Ha oTpeske (TeopeMsbl Beiiepitpacca, Kantopa, o mpomMexxyTouHOM 3HAUEHHH).

OcHoBHbIE TeopeMbl U(D(HEPEHINATBHOTO UCUUCIEHUS U MX MPUIOKEHUs: TeopeMbl Pous,
Jlarpamka u Komm o0 KOHe4HBIX npupalleHusx. Packpeitme HeonpenesneHHOCTe. JIokanbHas
dbopmyna Teitnopa. Paznoxxenus snementapusix ¢pyHkiuii. @opmyna Teitnopa ¢ 0CTaTOYHBIM YJICHOM
B ¢opme Jlarpanxa. Ilpumenenue nug¢depeHIanrbHOr0 UCUUCIEHUS K HCCIEAOBAHUIO (DYHKIMIA:
IIPU3HAKHU IOCTOSIHCTBA, MOHOTOHHOCTB, 3KCTPEMYMBI, BBITYKJIOCTh, TOUKU Iepernda, aCUMITOTHI.

Onpenenennblii unrerpan Pumana. Cymmbl Pumana u JlapOy. Kpurtepuii unterpupyemoctu.
HHTerpupyeMocTh HENPEephIBHON (YHKIIMH, MOHOTOHHOW (DYHKIMHM M OTPaHWYCHHOW (DYHKIHH C
KOHEYHBIM YHCJIOM TOYEK paspbiBa. CBOWCTBAa ONPEECICHHOTO HMHTErpaja, TEOpEMa O CpEJHEM
3HaueHuW. VIHTerpan ¢ NEpeMEHHbIM BEPXHUM IIpeAesoM U ero cBoictBa. CyllecTBOBaHUE
nepBooOpa3Hoi oT HempepbiBHON ¢yHkiuu. @opmyna HeroTona-JlelOnuia, 3amMeHa mnepeMeHHOMH,
WHTETPUPOBAHUE 110 YacTsAM. [[mMHa AyTu W Apyrue reoMeTpuyecKue, MeXaHn4eckue u (hu3ndecKkue
MIPUIIOKEHUS.

OYHKIIMM MHOTMX [E€pEeMEHHbIX. EBKIMIOBO MPOCTPAHCTBO 7 u3MepeHHil. OCHOBHBIE
METPUUYECKUE U TOIIOJIOTHYECKUE XaPAaKTEPUCTUKH MHOXKECTB €BKJIMJOBA NPOCTPAHCTBA, OTKPBITHIE U
3aMKHYTble MHOXeCTBa M MX cBoicTBa. Ilpenen, HenmpepbIBHOCTh (DYHKIIMM MHOTHUX HEPEMEHHBIX.
CaoiictBa HempepbIBHBIX (QyHKIMHA. [Juddepenuupyemocts ¢yHkuuu, nuddepeHunan u vacTHbIE
IPOU3BO/IHBIE (YHKIMUM MHOTHX TepeMeHHBIX. [Ipou3BoiHas 1O HamNpaBlE€HUIO, TPAIUEHT.
HuddepenunpoBanue cinoxHbX ¢GyHkuuid. Juddepeniuans Beicimx nopaako. Popmyna Teiinopa
s QyHKIUE — HECKONBKHMX NepeMeHHbIX. JIokanbHble 3KCTpEeMyMbl, HEOOXOIMMBbIE YCIOBUS,
JI0CTaTOUHBIE YCIOBMS JIOKambHOro skctpemyma. Otobpaxkenus R” B R", ux mudpdepenuuposanue,
MaTpula IPOU3BOTHOM.

Uucnossle psaapl. CXOAUMOCTh U CyMMa YHMCIIOBOTO psnia, kputepuid Komm. 3HaKONMOCTOSIHHBIE
psaabl, cpaBHeHue psnoB. llpusnaku cxomumoctu J[lamamOepa, Komm, wuHTerpanabHbIi HpHU3HAK
cxoaumocTu. [Ipusnak Jleitbauma. AOGCOMIOTHAST M YCIIOBHAs CXOAUMOCTh. [loHsATHE 0 GECKOHEUHBIX
MIPOU3BEICHHUSIX.

QYHKIIMOHAIBHBIE TIOCIEAOBATEIBHOCTH M PAIbl, paBHOMEpPHas CXOAMMOCThb. [Ipm3Haku
paBHOMepHOM cxonumocTH. CBoiicTBa npenenbHON GYyHKINU (PYHKIIMOHAIBHOW MOCIIE0BATEIbHOCTH
U CyMMBbI GYHKIMOHATIBHON psia. CTeneHHble psabl, paguyc cxoauMocT, hopmyna Komu-Anamapa.
CBoiicTBa cyMMBI cTenieHHOTO psifa. [lounenHoe naTerpupoBanue 1 1uphepeHInpoBaHue CTETIEHHBIX
psanoB. PasznoxeHue osieMeHTapHbIX (YHKIUI B creneHHble psnael. Psag  Teinopa. Psagsl ¢
KOMILIEKCHBIMU 4JIeHaMU, (opMyiel Ditniepa.

HecoOctBennsle uHTErpanbl. MHTerpaasl ¢ OSCKOHEYHBIMM IpeleiaMd U HHTErpalibl OT
HEOIPaHNYEHHBIX (PYHKIMH, IPU3HAKU CXOJIUMOCTH.

WuTerpansl, 3aBucsmue OT mnapamerpa. HempepblBHOCTb, Ou(@depeHIMpOBaHUE W MHTET-
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pupoBaHue o mapamerpy. HecoOCTBeHHblEe WHTErpajbl, 3aBHCSILIME OT MapameTpa. PaBHOmepHas
CXOJIMMOCTB, HENPEPHIBHOCTD, AU(PPepeHIMPOBAHUE U MHTETPUPOBAHHUE MO MapaMmeTpy. DiiIepoBbI
MHTErpaJIbl U UX CBOKCTBA.

Psnpr @ypbe. OpTOroHabHBIE CUCTEMBI (DYHKIIHIA, TpPUTOHOMETpUUecKas cucrema. Psan @ypee.
Cxomgumocts psiga @ypee B Touke. [Ipunuun nokanuzanud. MUHUMAIbHOE CBOMCTBO YAaCTHBIX CYMM
psga @Dypre. HepaBenctBo beccens. JloctaTouyHOe yCIOBHE PA3IOKUMOCTH (PYHKIHH B
TpuroHomerpuueckuit psg Oypoe. PaBenctso [lapceBans.

KpuBonuneiinpie unrerpaisl 1-ro u 2-ro poga. ®opmyna ['puna. YcinoBus HE3aBUCUMOCTH
KPUBOJMHEWHOTO MHTETpaia oT (JOpMbI MyTH UHTErpupoBaHus. [loBepxHOCTHBIE HHTErpaNbI 1-T0 U 2-
ro poga. ®opmyina Octporpaackoro. @opmyna Ctokca.

JUTEPATYPA

Tep-Kpukxopos A.M., llabyann M.U. Kypc martematudeckoro ananu3sa. - M.: Hayka, 2010.

3opuu B.A. Marematuyeckuii ananus. Tom 1. M.: MITHMO, 2012.

3opuu B.A. Marematuueckuii ananusz. Tom 2. M.: MITHMO, 2012.

Apxunos I'.U., CanoBanunii B.A., UyGapuxos B.H. Jlekunu no MaremaTHueckoMy aHaiau3y. -

M.: Beicmasg mxona, 2000.

5. Hemumnouu. b.I1. COopHuk 3a1a4 1 ynpakHeHH 1o Mat.ananu3y, M.:Hayka, 1972r. (u npyrue
W31aHMA).

PohE

3.Teopus PyHKLUN KOMMNIEKCHOro NepeMeHHOro

KommiekcHpie umcna, momyns u aprymeHT. Cdepa Pumana. EBkmmmoBa u cdepuueckas
metpuka. Tononorus Ha C, obnactu, myTH 1 Kpusble Ha C.

IIpenen ¢ynkuuu, HempepblBHOCTH B C M B pacIIMpEeHHONW KOMIUIEKCHOW IUIOCKOCTH. R-
mudppepenuupyemocts, C-auddepeHunpyeMocTb, AaHATUTHYHOCTh (QYHKIUH. YciaoBus Kommu-
Pumana. CpoiicTBa aHanutuueckux ¢yHkuui. Kputepuil aHanmMTHUYHOCTH Ul KJlacca HEMPEPHIBHO
mipdepenuupyembix  ¢yHkuuid.  KoHpopmHbIE UM JOKadbHO-KOH(OpMHBIE  OTOOpa)KEHUS.
['eomeTpryeckuil cMbICI MOAYJS W apryMeHTa JUIsl MPOU3BOJHOM OT aHaIMTUYECKOW (yHKIUU.
l'unponuHamuueckass W reoMeTpudecKass HHTEpHperanus s aHaJIUTHYeCKOHM  (QYHKIHU.
KoMIuiekcHbIl NOTEHIMa BEKTOPHBIX MOJIEW Ha TUNIOCKOCTH.

CreneHHbIe PSAIBI, AHATUTUIHOCTh CYMMBI CTENIEHHOTO psijia, MowieHHoe TudepeHimpoBaHe
CTENEHHbIX psAnoB. ['apmonumdeckue ¢yHkiuu. CpoiicTBa rapmoHuyeckux ¢yHknuil. CreneHHas
GyHKIHMSA, SKCIOHEHLIUaNbHas (GyHKUUsA U UM oOpaTHble. PyHkims XKykoBckoro. MHOro3HayHbIe
aHanmuTHyeckue QyHkuuu. JpoOHo-nuHeiiHble oroOpaxenus, OcHOBHbIE cBoicTBa. Kpyrosoe
cBoiicTBo. Cummetpus. UuBepcun. [pobHo-nuHelHbIe H30MOP()HU3MBI 1 aBTOMOP(PHU3MBI.

JIMTEPATYPA

Mapxkymesud A.W. Teopust ananutuaeckux ¢ynkiui. T.1, 2, 3-e uzn. M. Jlans 1, 2012.

2. Ilpusanos W.W. Beenenue B Teopuio QpyHKIMI KOMIUIEKCHOTO NepeMeHHoro. 15-e u3z. Jlanp
M., 2012.

3. Kpacuo M. JI., Kucenes A.W., Makapenko I'"I. ®DyHKUIUU KOMIIJIEKCHOTO NEPEMEHHOTO.

3aa4yn U NpuUMepsbl ¢ MoAPOoOHBIMH perieHusaMu. Akagemust 2012.

MapxkymeBuu A.U. Kpatkuii kypc ananmutnueckux ¢pynkuuid. M.: ITayka, 1978.

JlaBpentheB M.A., [llaGat B.B. Mertoas! Teopun QpyHKIMI KOMIIJIEKCHOTO MEPEMEHHOr0. M.:

Hayxka, 1973.

6. Bonxoseickuii JI.W., Jlyan I'.JI., ApamanoBud.M.I'. "COopHUK 3amad HO Teopuu (GYHKIIHHA
KOMIUIEKCHOTO nepemeHHoro". Mocksa: Hayka, 1972.
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4. DyHKUMOHalNbHbIA aHanNus3

banaxoBsl mnpoctpaHcTBa. OmnpezneneHue JIMHEMHOIO HOPMHMPOBAHHOIO IPOCTPAHCTBA,
npuMepbl HOpM. banaxoBbl mpoctpaHcTBa. JIMHelHble omeparopbl, HopMma onepaTtopa. OOpaTHbII
oneparop. Cnexktp u pe3onbBeHTa. Teopema banaxa 00 obparHoMm onepatope. KomnakTHble
ornepaTopsl. KoOMIakTHOCTh MHTETPaJIbHBIX OIIEPATOPOB.

I'uns6epToBel pocTpancTBa. Ckanspaoe npousseneHue. Hepasenctso Komm- BynsikoBckoro-
[IBapua. OpToronaineHele cucreMsl. HepaBeHncTBo beccens. ba3ucsl B runb0epToBOM NpOCTpaHCTBE.
OOuwmii Buj nuHerHoro ¢pyHkuuoHana. CaMoconpsKeHHbIE (3pMHUTOBBI) M YHUTAPHBIE ONEPaTOPBI.

JIuHeliHbIE TOMOJIOTUYECKHE MPOCTPaHCTBA U 0000ImeHHbIe QyHKIMH. [lonnHOpMUpOBaHHbIE
npoctpanctBa. [IpoctpanctBa ®peme. @ynknuoHan MuHkoBckoro.  Hopmupyemocts u
METPHU3yEeMOCTb. TOMONOrMH B CONPSKEHHOM IPOCTPAHCTBE.

OcuosHble OyHKIHOHANBHEIE mpocTpanctea: LY, LP (p > 1), C°, CX, C”.

JIMTEPATYPA

1. Kommmoropos A.H., ®omun C.B. DnemenTts Teopun GyHKIMH 1 (YHKIIMOHATBHOTO aHATU3a. 7-€
n3n. GDUSMATIIUT, 2004.

2. Tpenorun B.A. ®ynkunonansubeiil anamms. PUSMATIINUT, 2002.

3. ®enopos B. M. Kypc ¢pynknmonanpHoro ananmmsa. Jlaas, 2005.

4. Pygun Y. ®yHKUMOHANBHBIN aHanu3. M.: Mup, 1975.

5. O6bIKHOBEHHbIe A hepeHuanbHble ypaBHEHUA

OObikHOBEHHBIE U (epeHIaTbHbIE YPaBHEHUSI W CHUCTEMBI IepBOro mopsaka. [lonsrue
pelieHusA. YpaBHEHUs U CUCTEMBI MOpPSAAKA BBIIIE IIEPBOrO M MX CBEIEHHE K CHCTEMaM IIEPBOrO
nopsKka. ABTOHOMHBIE M HEABTOHOMHBIE ypaBHEHHMs. J[MHaMHuyeckue cUCTeMbl. l'eomeTpuyeckue
MOHSTHSI, CBSI3aHHbIE C AUPPepeHInanbHbIMU ypaBHEHUsIMU. Da30Boe MPOCTPAHCTBO U pacIIUPEHHOE
¢dazoBoe mpoctpaHcTBo. [losie HampaBneHui, MHTErpajibHble KpHBBIE. BekTopHOe mone, (azoBble
KpuBbIe (TpaekTopuu). Teopema CylIeCTBOBaHMs M €IMHCTBEHHOCTU pemeHus auddepeHnnantbHoro
ypaBHeHUs. [IpuemMbl HHTErpupOBaHUS HEKOTOPBIX CHEIUAIbHBIX KJIACCOB OOBIKHOBEHHBIX
i depeHIMaIbHbIX ypaBHEHUI. YpaBHEHHUS C pa3AeAIOIIMMUCS INEPEMEHHbIMHU. YpaBHEHHUS B
NOJHBIX U depeHnranax 1 UHTErpupyrome MHOXUTEIH. Y paBHeHus bepHymniau u Pukkaru.

JIuHeliHbIe YpaBHEHUS M CHCTEMBI C MOCTOSHHBIMH Kodd¢uirentamu. CHcTeMbl JIMHEHHbBIX
OJTHOPOJIHBIX ~ ypaBHEHUHl ¢ TOCTOSHHbIMM  Kod(¢uuuentamu. IlpocTpancTBO  pelieHui.
dyHnameHTadbHAsA cCUCTEMa pelleHni. XapakTepuctuueckoe ypaBHenue. O0ee pemienue. Jlnneiinoe
OJTHOPOJIHOE YpaBHEHHME N-0r0 MOpPs/IKAa C MOCTOSIHHBIMHM K03(PUIIMEeHTaMu: IPOCTPAHCTBO PELICHUH,
XapaKTEPUCTHIECKOE ypaBHEHHE, ob1Iee pemeHne. JInHelHple HEOJHOPOIHBIC CUCTEMBI YPaBHEHHH C
MOCTOSIHHBIMU K03 pHiMeHTaMu: o01ue cBOcTBa, METO/ Bapyallii MOCTOSHHBIX, YACTHOE pelIeHHe
CUCTEMBI C IPAaBOM YacCTbIO B BUJE KBa3MMHOIOuwIcHa. JIMHEWHOEe HEOAHOPOJHOE ypaBHEHHE N-Oro

nopsaaka ¢ mOCTOSAHHBIMU KOB(p(I)I/ILII/ICHTaMI/I.
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