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®opmupyembie komrereHuun: YK-1, OIIK-1

ConmepxaHue OTUCIUIJIHHBI
Jlekmmonnple 3ansaTHs 12 mt. o 2 yaca (24 gac.):

JIEKIIMOHHEBIE 3aHaTus S1 1. 1mo 2 yaca:
Tema 1. JIuneiinas anreopa

Jlexkums 1. Marpunisl u onepanuu Hag HuMu. CBOMCTBA MATPUYHBIX onieparuii. TpaHcmOHUpOBAaHNE MATPHIL.

Jlekuus 2. OHpeI[eJ'II/ITCJII/I, WX BBIYHCJICHUE U CBOMCTBA. TeopeMa 0 CyHIECTBOBAHUU O6paTHOI71 MaTpHUIlbL. Panr MaTpulbl U €ro CBOMCTBA.

Jlexuus 3. Borunciienue paHra MaTpulibl, HaX0KIEHHE 00paTHOW MaTpULIbI.

Tema 2. AHajMTHYeCKAsl TeOMeTpUst

Jlexuus 4. Bexrops! u npocreiinme onepanuu Hajx HuMu. CBoiicTBa 3THX onepanuii. Heo6xoaumoe 1 10CTaTouHOE YCIOBHE JTMHEHHOMN 3aB UCUMO-

CTH BEKTOPOB. [[ekapToBa mpsMOYrojbHasl cuctemMa KOOpJAuHar.
Jlexkuus S. BeruncieHne CKaISIpPHOTO, BEKTOPHOIO U CMEIIAHHOIO NPOU3BEICHUS BEKTOPOB.

Jlekums 6. YpaBHEHUE INHUHY Ha INIOCKOCTH U B mpocTpaHcTie. [lomspHas cucrema koopauHar. Ilapamerpuyeckoe 3aganue kpusoi. Pasnnunbie

BHUbI ypaBHCHI/II\/'I HpHMOI\/’I Ha IJIOCKOCTH.



Tema 3. Teopusi npegeos

Jlexuus 7. [Tonstue dyakunu. [Ipenen dpyakinun B Touke. [Ipenen ¢yHkinm Ha OECKOHEYHOCTH U OECKOHEUYHBIC Mpeebl. OCHOBHBIC TEOPEMBI O
npezaene QyHKIUU.

Jlexnus 8. beckoneuno manbie u 6eckoHeyHo Oonbime ynkunu. Vx cBoiictBa. Teopema, ycTaHABIMBAOIIAS CBSI3b MEXKIY (QyHKIMEH, e€ pee-
JIOM ¥ OECKOHEUHO Mayiol. Teopema 0 3aMeHe SKBUBAJICHTHBIX OECKOHEYHO MaJIBbIX B TIpezienax. [lepBrlil 3aMevyaTeIbHbIA Tpeied.

Jlexnus 9. HenpepsiBHOCTD hyHKIIMK B TOUKe. OTHOCTOPOHHSISI HENPEPbIBHOCTh. HelpepbIBHOCTH CYMMBI, TTPOM3BEICHM S, YACTHOTO U CIIOKHOM
¢ynkiuu. CBoiicTBa HeNPEpbIBHBIX PyHKIMH. TeopeMbl: 0 Hylle HepepbIBHOM Ha OTpe3Ke (PYHKLIHMH, O IPOMEKYTOUHOM 3HA4 eHHH HENPEPHIBHON
(dbyHKIIMH, 00 OTPAaHMYCHHOCTH HEMPEPHIBHOM Ha OTpe3Ke (DYHKITUH.

Tema 4. Iud ¢ epeHuHpoBaHue

Jlexkuus 10. [Torstue nmpousBoguoi. Ee reomerpuueckuii cmbici. [IpaBuna muddepenniupoBanus. JuddepeHurupoBanue ciioXKHOW U 00paTHOM
byHKIHH.

Jlexkuus 11. [Monstue muddepenuunana. Kpurepuit muddeperiupyemoctu. CBs3b MEXy HEMPEPBIBHOCTHIO U U depeHITnp yeMocThIo. ['eomeT-
pudeckuii cMmbicn quddepeHiana.

Jlexnus 12. Teopemsr o cpennem. (Pomts, Komm, Jlarpanxa) @opmyna Teitnopa. PaznoxkeHrne HEKOTOPBIX dJIEMEHTAPHBIX QYHKIIHH 110 opMyIie
Maxkiopena. (", cos(X), sin(x), (1+x)*, In(1+x)) IIpuMeHeHne B NPHOIMKEHHBIX BHIUMCIEHHUSIX.

Jlexnus 13 [Ipu3Haku MOCTOSHCTBA U MOHOTOHHOCTH (pyHKIMHU. JIOKanbHBIN dKcTpeMyM (yHKuMH. HeoOxoaumble U JOCTATOUHBIE YCIOBUS DKC-

TpeMyMma

Tema 5. IlepBooOpa3Hasi 1 HeonpeaeJIé HHbII HHTETPaJs

Jlexkuus 14. [Torstue nepoobpasznoii. OCHOBHBIE CBOHCTBA HEONPEACIEHHOTO HHTErpaa.
Jlexuus 15. Metoap! BbIYMCIIEHU S HEONIPEAEIEHHBIX MHTETPAJIOB: 3aMEHA IIEPEMEHHOM, 110 YACTSIM.
Jlexuus 16. nterpupoBanue parmoHalIbHbIX JPOOEH.

Jlexkuus 17. [ToncranoBku YeObimeBa u Diinepa.

Tema 6. Onpe xe 1€ HHBIN HHTETPaAJI

Jlexuus 18. Onpenenénnbiii nuTerpan. OCHOBHBIE CBOMCTBA ONPEAEICHHOIO HHTErpaia. OLeHKH HHTErpaJIoB. 3aMEHA IIEPEMEHHON B OIIPENIENIECH-
HOM HHTETpae.

Jlexnus 19. ®opmyiia MHTErpUPOBAHUS 110 YACTSIM B ONpEAeTIeHHOM UHTerpaie. OnpenenéHHbI HHTErpall ¢ IEPEMEHHBIM BEPXHUM IPEIAECIOM
Jlexnus 20. [Tpunoxenus onpenenéHHoOro nuTerpana. Beruncnenue niomaneit guryp, UIMH Iyr, 00bEMOB TeJl BpaILEHHUs C TOMOIIBIO ONpeIenEH-
HOI'O MHTerpasia

Tema 7. DyHKIUHM HECKOJIBKHUX M€ pPeMeHHbIX
Jlexnus 21. O6mactb onpeneneHus, 00JacTb 3HaYSHUH, TIPeJIeN ¥ HEMPEPHIBHOCTH (PYHKIIMH HECKOJIBKUX TIepeMeHHBIX. CBONCTBA HEMPEPHIBHBIX
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¢yakmuii. Teopema o HenmpepbIBHOCTH quddepeniiupyeMoit ¢pynkunu. Heobxommumoe u noctatouHoe ycioBue auddepeHIInpyeMOoCTH.

Jlexuus 22. [IpousBoaHas cioxHo# pyHknu. TeopemMa 0 paBEeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BOIHBIX. J{u(hepeHIInanbl BRICIIMX TOPSIKOB.
®opwmyna Tenmopa.

Jlexnus 23. Heo6xoaumoe u 1octaTouHoe yciaoBue 3kcTpemyma. McenenoBanme GyHKIIMHU HECKOIBKUX MEPEMEHHBIX Ha IKCTPEMYM.

Tema 8. KpaTHble unTErpasinl

Jlexkums 24. /[BOliHbIE MHTETPAJIbI, UX TEOMETPUUYECKUN CMBICI U CBOKCTBA. Teopema 0 CBE€ACHUHU ABOMHOIO HHTErpalia K MOBTOPHOMY ISl KPUBO-
JTUHEIHO 00nacTu.

Jlekuus 25. 3ameHa mepeMeHHBIX B IBOMHOM HHTeTpaiie. SIkoOnaHn mpeoOpa3oBaHus CUCTEMbI KOOpAUHAT. [ eomeTpruueckrue u pu3ndeckue mpHu-
JI0’KEHUS ABOMHBIX MHTETPAJIOB.

Jlexnus 26. TpoiiHble HHTErpajbl, X BEIYKCIEHUE. | eoMeTprudeckie u pu3nmdeckue MpHIIOKEHUS TPOMHBIX HHTErPAJIOB.

Jlekuus 27.3aMeHa epeMEeHHBIX B TPOWHOM HHTerpaje. [lummaapudeckue u chepudeckiue KOOpIuHAaThI

Tema 9. KpuBoJinHeiiHbIe U OBEPXHOCTHBIE HHTErpaJibl. Teopus moJis.

Jlexuus 28. KpuBonuHelHbli nHTErpa. Cs3b MeXly KpUBOJIMHEHHBIMU MHTETPAJIaMU IIEPBOTO U BTOPOIO poJa.

Jlexuus 29. CoiicTBa KpUBOIMHENHHBIX MHTErpasioB. @opmyna ['puHa.

Jlexnus 30. YcnoBus HE3aBUCUMOCTH KpPUBOJIMHEWHOTO MHTErpajia OT MyTH HHTETPUPOBaHUA.

Jlexuus 31. [ToBepxHOCTHBIE MHTErPAJIbI IEPBOTO U BTOPOro poja. CBsA3b MEXKAY MOBEPXHOCTHBIMU HHTETPAJIaMU IIEPBOTO U BTOPOTO poJa.
Jlexkums 32. Teopemsbl yctanaBiuBaronme gopmynasl Octporpaackoro u CTokca.

Jlexnus 33. [IpousBoHas 1o HanpaBjeHUI0. ['pagueHT, ero CBOMCTBA U MPUIIOKEHUS.

Jlexuus 34. [lonsrue nosus. CoiicTBa noTeHManbHoro nost. Ilorok, ero npunoxenus luseprenuus, ee npuioxxeHus 1 ceoiicraa. [lonstue co-
JeHoutanpHOTO moJist. [upkymsius, ee mpunoxenus. Potop, ero npunoxenus. Onepartopsl ['amunbrona u Jlammaca. CBoiicTBa mapHbIX KOMOWH a-

uuit: div rot @ rot grad U, div grad U

Tema 10. Iud ¢ epenuuanbHubie ypaBHe HUS

Jlexnus 35. Ousnueckue U TEXHHYECKUE 3a/1a4M, IPUBOIAIME K AU(depeHINaNnbHbIM yYpaBHEHUIM. OCHOBHBIE MOHATHS Teopur AudhepeHIu-
aJIbHBIX ypaBHEHMI. Teopema 0 CylIeCTBOBAaHMM U €IMHCTBEHHOCTH pelieHus 3a1auu Konm. YpaBHeHUs ¢ pa3IesifolMHUCS IEPEMEHHBIMU.
Jlexkums 36. OnHopoanbie mudhepeHInATbHBIC YPAaBHEHUS TTEPBOTO MOPSAKA. YpaBHEHUS B MOTHBIX Auddepennuanax. Jlmnernsie nuddepeniiu-
albHBIE YPAaBHEHUS MIEPBOTO NOPsi/IKA. YpaBHEHUE bepHymiu.

Jlexuust 37. YpaBHEeHUs BBICIIMX [TOPSIIKOB, TOMYCKAIONME TOHUKEHUE MOPSIKA.

Jlexkuus 38. HeoOxoaumoe yciioBue TMHEWHOM 3aBucuMocTd GyHKuid. JInnelinbsie nudepeHnnaibHble ypaBHEHHS BRICIMX TOPsakoB. Cyiie-
crBoBaHue 1 cBoiicTBa pemeHuit JIOJY. Heobxonumoe ycnoBue nnHelHo# HezaBucumoctu pemeHuit JIOY. Teopemsl o cymecTBoBaHuu (yH]1a-
MeHTalbHOM cucTembl pereHut JIOY u o ctpykrype obmero pemenust JIOAY.

Jlexuus 39. Teopema o crpykrype obuero pemenus JIHAY. JIHAY c nocrossHHbIMU KO3(QXpUIIMEHTaMU U CHIEUATLHOM TpaBoil yacTeio. PemeHue
JIHJY mMeTonom Bapuanii NpOU3BOJIBbHBIX TIOCTOSHHBIX.
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Tema 11. Paasl

Jlexnus 40. YucioBoii psa. CXoquMoCcTh TeoOMeTprudeckoro psina. HeoOxoaumblii mpu3Hak cxoauMocTu. ['apmMonmnyaeckuii psia. TeopeMsr ciioxe-
HUSI, BBIYUTAHUS1, YMHOKEHUSI HA YU CJIO JJISl YU CIIOBBIX PSJIOB.

Jlexnus 41. [Ipusnaku cpaBHenus, Koum u Jlanambepa a1t 4icnoBbIX psaaoB. HTerpanbHbIi MpU3HAK CXOAUMOCTH.

Jlexkums 42. 3Hakouepeayronmecs psabl, mpusHak JleitOnuma. Jlocrarounoe ycioBue adCOMIOTHON CXOIUMOCTH.

Jlexnus 43 OynkiuonansHble paabl. [Ipusnak Beliepurrpacca. Teopembl 0 HEMPEpbIBHOCTH CyMMBbI, TOWIEHHOM HHTETPUPOBAHUHU, TUDDEpEHL U-
poBaHMH (yHKIIMOHATIBHOTO Psia.

Jlexkuus 44. Ctenennoi psa. Teopembl AGeNs B O CYIIECTBOBAHUH Pauyca CXOJUMOCTH JJIs CTENEeHHOTO psina. OCHOBHBIC CBOMCTBA CTEIIEHHBIX
pAnOB.

Tema 12. Teopusi ¢ yHKIMIT KOMILIE KCHOTO e peMeHHOT0.

Jlexknusa 45. KoMiiiekcHbIe Ynciia U JEUCTBUASA HAJ HUMH.

Jlexnusi 46. DyHKIMY KOMIIJIEKCHOTO TTEPEMEHHOTO M UX OCHOBHBIE CBOMCTBA

Jlexuus 47. [Ipenen u HENPepbIBHOCTD PYHKIIUN KOMILJIEKCHOTO MEPEMEHHOTO.

Jlexuus 48. [luddepeHIIIPYyeMOCTs ¥ aHATUTUYHOCTD. Y citoBus Komm-Prumana.

IIpakTnueckoe 3ansatue 39. lccnenoBanne OKII Ha aHaTUTHYHOCTE.

Jlexuus 49. UnrerpupoBanue OKII.

Jlexnus 50. Teopema Komm st oqHOCBSA3HOM M MHOTOCBSI3HOM oOnactu. MuTerpansaas gopmyna Korm.
Jlexkuus 51. CteneHHbIe psIbl B KOMIUIEKCHOUM oOnactu. Psaapl Teinopa u Jlopana.

MpaKkTUYecKue 3aHATUs 42 mr. 1o 2 yaca:

Tema 1. JIuneiinas anre0pa

IIpakTnyeckoe 3ansitue 1. Onepanuu Cli0XXKEHUS 1 YMHOKEHHUE MaTpULl. YMHOKEHHE MaTPUIIbI HA YUCJIO.

IIpakTnyeckoe 3ansiTHe 2. BeruuciieHne ONpeIennuTeNIeH o OMPEIETIECHHUIO U ¢ TTOMOIIBIO CBOWCTB.

IIpakTnyeckoe 3ansaTHe 3. Haxoxnenue (QyHIaMeHTaIbHOM CHCTEMBI pellieHUH JIMHEHHBIX CHCTEM.

Tema 2. AHaIMTHYeCKAsl TeOMeTPUst

IIpakTnueckoe 3ansatue 4. Pemenue 3a1a4 o TeMe BEKTOphl. CKalsIpHOE, BEKTOPHOE U CMEAHHOE mpou3BeaeHue Bektopos B JIT1K.
IIpakTnyeckoe 3ansaTHe 5. PemeHue 3a/1a4 Ha ypaBHEHHE MPSMON B OTPE3KAX, C YITIOBBIM KO3(PPUIIMEHTOM, KaHOHUYECKUM, OOIIM.
IIpakTH4yeckoe 3ansitue 6. Paznmynbie BUABI ypaBHEHHUS IUIOCKOCTH B IIPOCTPAHCTBE. Y PaBHEHUE IPSIMOM B ITPOCTpaHCTBE. VccnenoBanue mo-
BEPXHOCTEW BTOPOIO MOpsiIKa

Tema 3. Teopus npeaeaoB

IIpakTuyeckoe 3ausiTue 7. Beruncnenue mpenena mo onpeaesieHnto. Beraucnenne mpeaesoB 1po0HO-painOHATBHBIX (yHKITHH.
IIpakTnyeckoe 3ansaTue 8. CpaBHeHNE OeCKOHEUHO MalbIX. Kputepuii 5kBUBaIeHTHOCTH OECKOHEYHO MabIX.

IIpakTHyeckoe 3ansitue 9. BeiuncineHue npeienaos ¢ UCIOIb30BAaHUEM SKBUBAJIEHTHBIX OECKOHEUHO MalbIX. PackppiTe HeonpeaenéHHOCTEN BU-
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Tema 4. /Ing ¢ epeHumpoBanue

IIpakTnyeckoe 3ansitue 10. Boruncienue npon3BogHOM CI0KHON 1 00paTHON (DyHKLMH, UCTIOIB3Ys paBuiia AM(pdepeHIIupOBaHUS.
IIpakTnueckoe 3ansiTue 11. Boruncnenue nuddepennuana. Ipumenenne muddepenunana B npuOInKeHHBIX BBIYMCICHUX.
IIpakTnyeckoe 3ansaTue 12. Paznoxenue Gynkuunii B psasl Teitnopa u Makinopena.

IIpakTuueckoe 3anusitue 13. HampaBieHne BRIMYKIOCTH U TOYKH Tepernda rpaduka QyHKIHU. ACUMIITOTHI.

Tema 5. IlepBooOpa3Hasi 1 Heonpe eI HHbII HHTETPas

IIpakTuyeckoe 3ansitue 14. TaGauiia OCHOBHBIX HHTETPAIOB. BerunciieHne HeonpeaenéHHOTO HHTETpaa.

IIpakTnyeckoe 3ansaTuHe 15. Beruncienue HeonpeaenEHHOro HHTErpajia oT JpoOHO-PpaLlMOHANBHOM (DyHKIINH, METOIOM Pa3IOKEHUs Ha IPOCTeil-
e Apoou.

IIpakTuyeckoe 3ansitue 16. lnTerpupoBanue nppariOHAIBHBIX U TPAHCIICHACHTHBIX (DYHKITHH.

IIpakTnyeckoe 3ansitue 17. VIHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI.

Tema 6. OnpeneJié HHBII HHTETPAJ
IIpakTnyeckoe 3anaTue 18. Brruncinenue onpenenéHHOro HHTErpaia mo GopmysinaM 3aMeHbl TEPpeMEHHOM.
IIpakTuyeckoe 3ansitue 19. Beruncienue onpenenéHHoro nHTErpana mo GopmMyine HHTETPUPOBAHUS IO YACTSIM.

Tema 7. ®yHKUMH HeCKOJbKHX IepeMeHHbIX

IIpakTuyeckoe 3ansitue 20. Haxoxxnenue o6macTu onpeaencHus 1 0061acT 3HaueHU yHKIUH HECKOJIBKUX. BpluncieHne 4acTHBIX MPOU3BO -
HBIX.

IIpakTuyeckoe 3anusiTue 21. Beryrcienue 4acTHBIX MPOU3BOAHBIX BHICIIMX MOPSIKOB.

Tema 8. KpaTHble nHTErpaJibl

IIpakTuyeckoe 3anHsiTue 22. BoryncieHnne IBOWHBIX HHTETPAIOB MO (GOpMylie CBEISHHUsS K TOBTOPHOMY HHTErpaity. BerauciaeHrne TBOWHBIX HHTe-
rpajioB METOJIOM 3aMEHBI IepeMeHHbIX. Haxoxkaenne miomaaen miockux Guryp ¢ moMoIbio JBOMHOIO HHTErpaia.

IIpakTHyeckoe 3ansitue 23. BoluncieHne TPOMHBIX MHTETPAJIOB METOAOM 3aMeHbI IlepeMeHHbIX. Haxoxnenne o0bEMOB Tl ¢ TOMOLIBIO TPOWH O-
ro MHTETrpaia.

Tema 9. KpuBoJinHeiiHbI€e U OBEPXHOCTHBIE HHTErpaJibl. Teopus moJis.
IIpakTu4yeckoe 3ansitue 24. BeruncieHue KpUBOJIMHEHHBIX HHTETPAIOB IIEPBOr0 M BTOPOTO POAA.
IIpakTH4yeckoe 3ansiTue 25. BorunciaeHne moBepXHOCTHBIX HHTETPAJIOB IEPBOrO U BTOPOTO poja.



Tema 10. {ud ¢ epenuuaibHble ypaBHe HUSI

IIpakTnyeckoe 3ansaTue 26. VuterpupoBanue quddepeHInanbHbIX YpaBHEHUI METOI0OM pa3/iefIeHHs TepEeMEHHBbIX.

IIpakTnyeckoe 3ausaTue 27. Pemenne onHOpotHBIX U (depeHIInaIBHBIX YPaBHEHUH METOIOM 3aMEHBI IIepeMeHHON. IHTerpiupoBaHue THHEHHBIX
YpaBHEHUH.

IIpakTHyeckoe 3ansitue 28. PemeHne ypaBHEHH BBICIIMX ITOPSIIKOB METOAAMU [TOHUKEHUS IIOPSAIKA.

IIpakTuuyeckoe 3ausitue 29. Pemenne JIOJY uepe3 xapakTepucTHYeCKoe ypaBHEHUE.

IIpakTuyeckoe 3ansitue 30. Pemmenne JIHY ¢ mocTosHHBIMU KO3 QdULIEHTAMH METOJIOM MOAOOpa.

Tema 11. Paanl

IIpakTuyeckoe 3ansitue 31. HaxoxxeHne cyMMbI CXOISIIETOCS YHMCIOBOTO psifia B IPOCTEHIIMX CITydasix.

IpakTuyeckoe 3ansitue 32. VccnenoBanue YMCIOBBIX PAIOB HA CXOAUMOCTbD.

IIpakTuueckoe 3ansitue 33. [IpumeHnenue npusHaka JIelOHUIIA 17151 MCCIIEIOBAHUS CXOJAMMOCTH 3HAKOUEpeayronmXxcsi psaoB. [loctpoenune maxo-
paHTHOTO psiza s QyHKIHOHAIBHOTO Psfa.

IIpakTuueckoe 3anusitue 34. VccienoBanue Ha CXOAMMOCTh (DyHKIIMOHATBHBIX PSIJIOB.

Mpakruyeckoe 3ansiTue 35. Pasnoxkenue sneMentapubix Gyakuuii sin(X), cos(x), €, In(1+x), (1+X)* B pax Maxnopena. IIpuMeHEHUE CTENEHHBIX
PAMOB K MPUOIMKCHHBIM BBIYHCIICHHUSIM.

Tema 12. Teopus ¢pyHKIMII KOMILUIEKCHOTO Il peMeHHOTO.

IIpakTH4yeckoe 3ansiTHe 36. PemeHrie ypaBHeHNI Ha MHOKECTBE KOMILIEKCHBIX YHCEIT

IIpakTnyeckoe 3ansaTue 37. Vccnenoanue QyHKIMNA KOMIUIEKCHOTO EPEMEHHOTO U U3y4EHHE U3 CBOICTB.

IIpakTnyeckoe 3ausaTue 38. Vccienoanne QyHKINNA KOMIUIEKCHOTO IEPEMEHHOTO Ha HENIPEPHIBHOCTD.

IIpakTuueckoe 3ansitue 40. CBeneHne nHTErpaia oT PyHKIIUM KOMIIEKCHOTO MTEPEMEHHOT0 K KpUBOJIMHEHHOMY.

IIpakTuyeckoe 3ansitue 41. BeranciieHne HHTETPAJIOB C MOMOIIBIO WHTErpabHOMN opmynbl Korm.

IIpakTnyeckoe 3anaTue 42. M3onupoBanusie ocoOble TOUKH U UX Kiaccudukanus. OcHoBHas Teopema Koum o Beiuerax. [lpumMeHeHne BBIUETOB K
BBIYUCIICHUIO NHTETPAJIOB.
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