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CongepxaHue QUCIUIIUHBI
Jlexnmonnsie 3ausaTus 12 mr. o 2 vaca (24 gac.):
Tema 1. J/Iuneiinas anredpa u aHAJIUTHYECKAS TeOMETPUS
Jlekums 1. Matpuis! u onepauuu Haj HUMH. CBOIMCTBA MaTpU4HbIX onepaunid. TpancnoHupoBanue MaTpull. ONpenenuTenu, UX BEIYUCICHUE U
cBoiicTBa. Teopema 0 CyIlecTBOBaHMM OOpaTHOW MAaTpHUIlbl. PaHT MaTpHUIlbl M €ro CBOMCTBA. BhIuncieHne panra MaTpHIlbl, HAX0XKIEHUE 00paTHON
MaTpPHIIBI.
Jlexnus 2. BekTopsl 1 npocTteiiimme oneparuu Hag HUMU. CBoMCcTBa 3TUX ornepanuii. HeoOxoaumoe u 10CTaTOYHOE YCIOBUE JIMHEHHOM 3aBUCHMO-
CTH BEKTOpOB. JlekapToBa MpsMOYyrojibHasi CUCTEMa KOOpAUHAT. Beluucienue ckaasipHoro, BEKTOPHOTO U CMEIIAHHOTO MPOU3BE/ICHUSI BEKTOPOB.
YpaBHEHUE JIUHUU HA TJIOCKOCTH U B TpocTpaHcTBe. [lonspHas cuctema koopaunat. [lapamerpruueckoe 3aianue KpuBoil. Pa3nuynbie BUIbBI ypaB-
HEHUU MPSIMOM Ha TUIOCKOCTH.

Tema 2. Teopusi npenesnon
Jlexnus 3. [lonstue pynxuuu. [penen Gpyakmuu B Touke. [Ipeaen GpyHkimm Ha 66CKOHEYHOCTH U OECKOHEUHBIE MTpeesbl. OCHOBHBIE TEOPEMBI O
npeznene Gynkiuu. beckoneuno mainbie u 6eckoHeyHO Oounbire GyHkuu. Mx cBolicTBa. TeopeMa, ycTaHaBIMBAIOIIAS CBSI3b MEXKAY QpyHKUUEH, e



npezenoM u 6eckoHeyHo Maioid. Teopema 0 3aMeHe HIKBUBAICHTHBIX OECKOHEUYHO MalbIX B Ipezenax. [lepBelii 3aMmedaTenbHbli mpeer.

Jlexnus 4. HenpepbIiBHOCTH GyHKIIMH B TOUKE. OTHOCTOPOHHSS HEMTPEPHIBHOCTh. HEeMpephIBHOCTH CyMMBI, IIPOU3BEACHUS, YaCTHOTO U CII0KHON
¢ynkunu. CBoicTBa HENIPEPHIBHBIX (PYHKIUH. TeopeMbl: 0 HyJie HETIPEphIBHON HAa OTpe3Ke (PYHKLUH, O TPOMEKYTOYHOM 3HAUCHUH HENPEPHIBHON
GbyHKIIMH, 00 OTPAaHNYCHHOCTH HEMIPEPHIBHON HA OTPE3Ke (DYHKITHH.

Tema 3. ludppepenHunpoBanue

Jlexnus S. Ilonstue npousBonHoi. Ee reomerpuueckuii cmpici. [IpaBuna nuddepennmponanus. JJuddepenppoBanne cioKHOW U 00paTHOM
byakuun. [Monarue muddepennnana. Kpurepuit nuddepenimpyemoctu. CBsi3b MEXIY HEMPEPHIBHOCTHIO U MU depeHupyeMocThio. ['eomerpu-
yeckuit cmbicn quddepennuana. Teopemsl o cpenneM. (Poms, Komm, Jlarpanxka) @opmyina Teitnopa. PaznoskeHne HEKOTOPBIX SJIEMEHTAPHBIX
Gyuknuii no popmyne Maknopena. (€, cos(x), sin(x), (1+x)%, In(1+x)) IIpuMeHenre B NPUOIMKEHHBIX BEIYHUCICHUSX.

Jlekuus 6. IIpu3zHaky MOCTOSHCTBA U MOHOTOHHOCTH (yHKIMU. JIoKabHBIN 3KcTpeMyM QyHKIMU. Heo0XoauMble U 10CTaTOYHBIE YCIIOBHS 9KC-

TpeMyMa

Tema 4. UnTerpupoBanue

Jlexknus 7. Ilonstre nepBooOpa3zHoil. OCHOBHBIE CBOMCTBA HEONPEIENEHHOTO HHTETpajia. MeTo1bl BEIUMCIICHUS HEOTPEACIEHHBIX HHTEIPAJIOB:
3aMeHa MePEeMEeHHOM, 110 YacTsaM. HTerpupoBanue pannoHanbHbIX apodei.Iloacranosku YeOrimera u Diinepa. OnpenenéHubiii uHTerpast. OCHOB-
HBIE CBOICTBA ONIPEIEIEHHOr0 uHTerpaia. OLeHKH UHTErpajaoB. 3aMEeHa IEPEMEHHOM B ONPEAEIEHHOM UHTETpaIe.

Jlekuus 8. @opmysa HHTETPUPOBAHUS 10 YACTSM B ONPEICICHHOM UHTerpaie. OnpeaeaéHHbIi HHTETpail C IEPEMEHHBIM BEPXHUM MPEIETIOM.
[Tpunoxenus onpenenéHHOro nHTErpaita. Beraucnenue romazaei Gpuryp, AauH 1yr, 00bEMOB TEJ BpaIIeHUs C MOMOIIBIO ONPEeAEIEHHOTO UHTe-
rpaia

Tema 5. ®yHKIUM HECKOJbKHUX MePeMeHHbIX

Jlexknus 9. OGnacte onpeneneHus, 001acTh 3HAUECHUH, IPEeN U HENPEPHIBHOCTh (PYHKIIUN HECKOJIBKUX MepeMeHHbIX. CBONCTBA HEMPEPhIBHBIX
dbynakuumii. Teopema o HenpepbiBHOCTH quddepennupyemoit pynkimu. Heodbxoaumoe u qocrarounoe ycnosue nuddeperiupyemoctu. [Iponssoa-
Hasl CJI0XKHON QyHKIMHU. TeopeMa 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX MPou3BOAHBIX. Juddepenimanst Beicumx nopsakos. @opmyna Teitnopa.
HeoOxonumoe u goctaToyHoe ycinoBue skcTpemyma. HccnenoBanre pyHKIIMM HECKOIBKUX MEPEMEHHBIX Ha HIKCTPEMYM.

Tema 6. {ludpepeHunajibHble ypABHEHUSA

Jleknus 10. ®usnueckue U TEXHUYECKUE 3aa4H, TPUBOASIINE K TU(PepeHIInaTbHBIM YpaBHEHUSIM. OCHOBHBIE IOHATHUS TeOpUH U PepeHIn-
aJbHBIX ypaBHEHUM. TeopeMa o CyniecTBOBaHUM U €IMHCTBEHHOCTH penieHus 3anaun Ko, YpaBHeHus ¢ pa3aenstommumMucs nepemeHubiMu. O-
HOpoHbIe MU depeHnaTbHbIe YPaBHEHHUS IEPBOr0 MOpsiKa. Y paBHEHHs B MOJMHBIX quddepennmanax. Jlunernsie nuddepennnanbupie ypaBHe-
HUSI IEPBOTO MOpsAJIKa. YpaBHEeHHE bepHy.

Jlexknus 11. YpaBHeHHs BBICIINX MOPSAKOB, IOMYCKaIOIIME OHMXKEeHUE nopsaaka. HeoOxoaumoe ycioBre TMHEHHON 3aBUCUMOCTH (DyHKIMHA. JIu-
HeliHble TuddepeHnmanbHble YpaBHEeHUs BeICIUX nopsakoB. CyiecTBoBanue u cBoiictBa pemenuid JIOAY. Heo6xonumoe ycnoBre TUHEHHOM He-
3asucumoctu pemernit JIOY. Teopemsl o cymecTBoBaHUY GyHIaMeHTaIBbHOU cucteMbl pemenuit JIOY u o ctpykrype obmiero pemenus JIO-
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AVv.
Jlexmus 12. Teopema o ctpykrype obmiero pemenus JIHIAY. JIHAY ¢ mocrosHabIME KO3hQHUITIEHTAMH U CTICITHATBHOM MpaBoi 4acThio. Pemenue
JIHAY mertonom Bapuanuu MPOU3BOJIbHBIX TOCTOSHHBIX.

[Ipaktuyeckue 3ansatus 12 mr. mo 2 gaca (24 4gac.):

Tema 1. J/Iuneitnas ajnredpa u aHAJIUTHYECKAS TeOMETPUS

IIpakTnueckoe 3ansitue 1. Onepanny cI0KEHUS U YMHOKEHUE MaTPULl. Y MHOKEHHE MaTpHILIbl HA YKMCII0. Beluncienne onpenenureneil mo ompe-
JIEJICHUIO U C TIOMOIIBIO CBOMCTB. HaxoxaeHune ¢pyH1aMeHTAIBHONW CHCTEMBI PEIIEHUH THHEHHBIX CUCTEM.

IIpakTnueckoe 3anaTHe 2. PemeHue 3aaa4d no TeMe BeKTOpbl. CKalsipHOE, BEKTOPHOE M cMelIaHHOe npousBeneHue Bekropos B JIIK. Pemenne
3aJjay Ha ypaBHEHHME MPSIMOIl B OTpe3Kax, ¢ yIJIOBBIM KO3(DPHUIMEHTOM, KAHOHMUECKUM, OOLIMM. Pa3nuuHble BUBI ypaBHEHMsI IIJIOCKOCTU B IPO-
CTpPAaHCTBE. Y paBHEHUE NIPSIMOU B IPOCTpaHCTBE. MccenoBanre oBepxXHOCTEW BTOPOro NOpsIKa

Tema 2. Teopus npenesion

IIpakTnyeckoe 3ansTHe 3. BeiuncieHne mpenena mo onpeaeneHuio. Beraucienne npenenos JpoOHO-panuoHaNbHEIX GyHKIUH. CpaBHeHHE Oec-

KOHCYHO MaJIbIX. KpI/ITepI/Iﬁ SKBHBAJICHTHOCTH OE€CKOHEYHO MaJIbIX. BhIUMCIeHHe MMpeaciioB C UCIOJIb30BAHUCM 3KBUBAJICHTHBIX OECKOHEYHO Ma-
o0

JbIX. PackpeITHE HEonpeaeaéHHocTel Bua; =, 0 — o 1%,

Tema 3. ludgdepenunpoBanue

IIpakTuyeckoe 3ansiTue 4. BrruncieHue Mpou3BOIHON CI0KHON U 00OpaTHOM (YHKIIUM, UCTIONB3Ys MpaBwiia nuddepeHimpoBanus. Beraucienue
muddepenmana. [lpumenenne nuddepennnana B mpuOIMKEHHBIX BHIYNCICHUSX.

IIpakTuyeckoe 3ansitue S. Paznoxxenune Gpynkuii B psaael Teitnopa u Makiopena. HanpasieHue BBITYKIIOCTH U TOUKH Tiepernda rpaduka QpyHk-
UA. ACUMIITOTEL

Tema 4. UnTerpupoBanue

IIpakTuyeckoe 3ansaTue 6. Tabmuiia OCHOBHBIX MHTETPAiIOB. BeuncieHne HEONpeAeIEHHOT0 HHTerpaia. Beraucienne HeonpeaeaéHHOTO0 HHTe-
rpaia ot ApoOHO-PAMOHANBHON (PYHKIINH, METOIOM pa3IoKeHus Ha MPOCTEeUIe Apoou.

IIpakTuyeckoe 3ausitue 7. MlHTEerprpoBanne UpparvoHaIbHBIX U TPAHCIECHACHTHRIX (GYyHKIUNA. IHTErpupoBaHNEe TPUTOHOMETPUICCKUX BBIpAXKe-
HUM.

IIpakTuyeckoe 3ausaTHe 8. Brruncinenue onpeaenéHHOro HHTErpasa mo GpopmMyiaMm 3aMeHbI IEPEMEHHON. Brruncinenue onpeaenéHHoro HHTerpa-
na 1o ¢popMyJie UHTETPUPOBAHUS IO YACTSIM.

Tema 5. ®yHKIUM HECKOJbKHUX MePeMeHHbIX
IIpakTuyeckoe 3ansaTue 9. Haxoxnenue obnactu onpeneneHus U 0dJacTu 3Ha4eHUN (PYHKIIMM HECKOJIbKUX. BBIUMCIIEHNE YaCTHBIX MPOU3BO/I-
HBIX. BBIUNCIIEHNE YACTHBIX TPOU3BOIHBIX BBICIIUX ITOPSIKOB.



Tema 6. luddepenunanbubie ypaBHeHUS

IIpakTuyeckoe 3ausitue 10. aTerpupoBanue nuddepeHmanbHbIX YpaBHECHH METOAOM Pa3JIeICHHs IEpEMEHHBIX. Pemenrne oTHOpOIHBIX Aud-
(depeHIaTbHBIX YpaBHEHUH METOOM 3aMEHBI TepeMeHHON. HTerprupoBanne TMHEHHbIX YpaBHEHUH.

IIpakTnyeckoe 3ansitue 11. Pemienne ypaBHEHHI BBICIIMX MOPSAKOB METOJIaMHU NMOHWXKeHUs nopsaka. Pemenune JIOHAY uvepe3 xapakrepuctuye-
CKOE YpaBHEHHUE.

IIpakTuyeckoe 3anaTue 12. Pemenue JIHJY ¢ moctossHHBIME KO3 dHUTTHEHTaAMH METOJIOM TTOI00pA.
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