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®opmupyembie komnetrenmun: OIMK-3

JIEKIIMOHHBIE 3aHATHs 51 mT. mo 2 4Jaca:

Tema 1. J/Iuneiinas anredpa

COI[ep)KaHI/IC JAUCHUIIIINHBI:

Jlekumst 1. Matpuubl n onepanuu Haa HUMU. CBOMCTBA MaTPUUHBIX ornepanuil. TpaHCOHUpPOBaHKWE MaTPHIL.
Jlexuus 2. Onpenenuren, UX BIYUCICHUE U cBoiicTBa. Teopema o cylecTBOBaHUM OOpaTHOM MaTpHULbl. PaHr MaTpHIbl U ero cBOiCTBa.
Jlekums 3. Beruncienue panra MaTpuilbl, HaX0X/I€HHE OOpaTHON MaTpUIbL.
Tema 2. AHaJIMTHYECKAs TeOMeTPHA
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Jlexnus 4. BekTopsl 1 npocTeiimme onepanuy Hag HUMU. CBoicTBa 3TUX oreparuii. Heobxoaumoe 1 J0cTaTOYHOE YCIOBHE JIMHEHHON 3aBUCUMOCTH
BEKTOPOB. JlekapToBa NpsIMOYIOJIbHAs CHCTEMA KOOPAUHAT.

Jleknus 5. BerunciieHne CKalsIpHOT0, BEKTOPHOT'O U CMELIAaHHOTO IIPOU3BEAECHUS BEKTOPOB.

Jlekums 6. YpaBHEHUE JIMHUN HA IUNIOCKOCTHU U B ipocTpaHcTBe. [lonspHas cuctema koopauHat. [lapamerpudeckoe 3a1anue KpuBoid. Paznuunble BUIbI
YpPaBHEHUU MPSIMON Ha MIIOCKOCTH.

Tema 3. Teopus npenenon

Jlekums 7. [lonarue pyuxuuu. [Ipenen ¢pynkiuu B Touke. [Ipenen pyHkiuun Ha 6eckoHeYHOCTH U OecKOHEUHbIe npezesibl. OCHOBHBIE TEOPEMBI O Mpe-
nene QyHKIH.

Jlekumus 8. beckoHeuHo mansie u 6eckoHeyHo Oompine Gpynkuuu. Mx cBoiictBa. Teopema, ycTaHaBIMBAIOMIAs CBSI3b MEXy (QYHKIIHEH, e€ mpeaesioM 1
6eckoHeuHO Maioi. TeopeMa 0 3aMeHe SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX B Ipeenax. [lepBoiii 3aMedaTebHbIA Ipeed.

Jlekums 9. HenpepsiBHOCTD PyHKIIMU B TOuKe. OJHOCTOPOHHSSI HEIPEPHIBHOCTh. HenmpephIBHOCTH CYMMBI, TPOU3BEICHHS, YACTHOTO U CIIOKHOHN (yHK-
run. CBolicTBa HeMpepbIBHBIX (QyHKIMA. TeopeMbl: 0 HyJie HEPEPHIBHOM Ha OTpe3Ke (YYHKIMH, O IPOMEKYTOUYHOM 3HAYEHUHU HETIPEPHIBHOW (DYHKITUH,
00 OrpaHMYEHHOCTH HEMPEPHIBHOM HA OTpe3Ke PYHKIIHH.

Tema 4. uddepenunpoBanue

Jlekumus 10. [Tonstue npousBoanoii. Ee reomerpuyeckuii cmoici. [Ipasuna aguddepennvposanus. AuddepeHunpoBanue clioxHOW U 00paTHOM PyHK-
LIUH.

Jlekums 11. [Tonstue nuddepennuana. Kpurepuii nuddepenmpyemoctu. CBA3b MEXKIY HEMIPEPHIBHOCTHIO U Au(depeHnrpyeMocTbio. ['eomerpuue-
CKkuit cMbIc nuddepeHiuana.

Jlexuust 12. Teopems! o cpennem. (Posuts, Koy, Jlarpanxka) @opmyna Telinopa. Pa3noxkeHne HEKOTOPBIX JIeMEHTapHbBIX QyHKIMHA 10 popmyiie Mak-
aopena. (€*, cos(x), sin(x), (1 + x)%, In(1 + x)) [IpumeHeHne B PUOIMKESHHBIX BEIYHCICHHUSX.

Jlekums 13 [Ipu3Haku MOCTOSHCTBA U MOHOTOHHOCTH (pyHKIMU. JIoKanmbHBIN SKcTpeMyM QyHKIMH. HeoOXxo1uMble U JOCTaTOYHBIE YCIIOBUS IKCTPEMY-
Ma

Tema 5. IlepBooOpa3Hasi u HeonpeaeTEHHBII HHTErpaJl

Jlexuus 14. [Tonsrue nepBooOpa3Hoii. OCHOBHbIE CBOICTBAa HEONPEAECAEHHOTO MHTETpaa.

Jlekums 15. Metoibl BIYMCIIEHUS HEONIPEAEIEHHBIX UHTErPAJIOB: 3aMEeHA IEPEMEHHOM, 110 YacCTsAM.

Jlexuust 16. UnTerpupoBanue panroHaaIbHbIX Jpo0ei.

Jlexnus 17. TloacranoBku Yebsiesa u Jitnepa.

Tema 6. Onpene1éHHbIN HHTErpas

Jlekums 18. Onpenenénnpiii maTerpai. OCHOBHBIE CBOMCTBA ONpeNeIeHHOro nHTerpaina. OueHKH UHTErpaaoB. 3aMEHA MEPEMEHHON B ONPEICTICHHOM
UHTErpale.

Jlekums 19. ®opMyiia HHTETpUPOBAHUS 110 YaCTAM B ONpe/esIeHHOM HHTerpaie. OnpenenéHHb HHTErpall ¢ IepEMEHHBIM BEPXHUM MPEIEIoM
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Jlexuus 20. [Ipunoxxenus onpenenéHHoro nHTerpaia. Beruucnenue miomazaen Gpuryp, AauH 1yr, 00bEMOB Tell BPALEHUs C IOMOLIbIO OIPEAeIEHHOTO
MHTErpana

Tema 7. IluddepenunanbHble ypaBHEeHH s

Jlexuus 21. ®usnueckue U TEXHUYECKUE 3aa4M, IPUBOASIINE K TU(PEepeHIINATbHBIM YpaBHEHUSIM. OCHOBHBIE TIOHATHS TEOPUH TU(PepeHIINaTbHBIX
ypaBHeHHH. Teopema o0 CyniecTBOBaHUU U €IMHCTBEHHOCTH pelleHus 3a1aun Komm. YpaBHEHHs ¢ pa3AeISIOIUMUCS IIEPEMEHHBIMU.

Jlexuus 22. Ognopoansie auddepeHnnanbable ypaBHEHHS IEPBOTO MOPAIKa. Y paBHEHUS B MONHBIX tuddepeniuanax. Jluneinsie quddepeHnmans-
HbIE YPaBHEHHUs [IEPBOTO NMOpsALKA. YpaBHeHHE bepHyiuu.

Jlekums 23. YpaBHEHUs BBICIIMX OPSAIKOB, TOMYCKAIOIINE TOHUKEHUE MOPsI/IKA.

Jlexuus 24. Heo6xoaumMoe ycinoBue JInHEHHOM 3aBucuMocTu GyHKuui. JInnelinsle nuddepennnanbuple ypaBHeHHs BbIcIIMX HOpsiikoB. CyliecTBoBa-
Hue u cBoiicta pemenuit JIOJY. Heo6xoanmoe ycnoBue nuHeitHo# He3aBucuMocty perrenuit JIOJY. Teopemsl o cymiecTBoBaHUU (yHIAMEHTAILHON
cuctemsl perennit JIOAY u o ctpykrype obuiero pemenus JIOY.

Jlekums 25. Teopema o ctpykrype obmero pemennst JIHIAY. JIHIY ¢ moctosHHBIME K03 PHUIIMEHTaMU | CIIeMaIbHON IPABOM YacThio. Permenne
JIHJY meTonom Bapualuuu IpOU3BOJIBHBIX ITOCTOSHHBIX.

Tema 8. ®yHKINH HECKOJIBKHUX IlepeMEeHHbIX

Jlexuust 26. O6sacTb onpeeneHus, 00JacTb 3HaYSHUH, NIPeJieN U HENPEPhIBHOCTh (DYHKIIMU HECKOJIBKUX IepeMeHHbIX. CBOWCTBA HEMPEPBIBHBIX
¢bynkuuii. Teopema o HenpepsiBHOCTH nuddepenmpyemoit Gpynkimn. Heodxoanmoe u 1octaToyHoe ycioBue qudGepeHInpyeMoCTH.

Jlexuus 27. [IpousBoaHas cinoxxHoi ¢pyHKuuu. Teopema o paBeHCTBE CMELIAHHBIX YacCTHBIX MPoU3BOAHBIX. nddepeHnnansl BEICIINX TOPSIIKOB.
®opmymna Teimopa.

Jlexuus 28. HeoOxoaumoe u nocraToyHoe ycioBue skcTpemyma. McenenoBanue GyHKIIMM HECKOIBKUX NEPEMEHHBIX Ha IKCTPEMYM.

Tema 9. KpaTHble HHTerpaJjibl

Jleknms 29. /IBoiiHble MHTETpAJIbl, UX TEOMETPUUECKUN CMBICIT U CBOMCTBA. TeopeMa 0 cBeleHuU ABOMHOIO MHTErpaja K IOBTOPHOMY JUIsl KPUBOJIH-
HEeHHOW 00J1acTH.

Jlexuus 30. 3ameHa nepeMeHHBIX B JBOMHOM HHTerpaje. SIkoonan npeoOpa3oBaHus CUCTEMbI KOOpAUHAT. [ 'eoMeTpudeckue 1 Gpu3nuecKue npuioxe-
HUS ABOWHBIX HHTETPAJIOB.

Jlexuust 31. TpoiiHble HHTErpasbl, UX BeIYKUCICHUE. ['eomeTprueckue U Gu3nyeckue MpuaoKeHUs TPOMHBIX HHTErPAJIOB.

Jlekums 32. 3ameHa nepeMeHHbIX B TpOHOM HHTerpaie. L{ununapudeckue u chepruueckre KOOpAUHAaTHI.

Tema 10. KpuBosimHeiiHbIe U IOBEPXHOCTHBIC HHTErpajibl. Teopus moss.

Jlexknus 33. KpuBosmHelHbIl nHTErpai. CBsa3b MEXy KPUBOJIMHEHHBIMY HHTETPAIAMU IIEPBOTO U BTOPOT'O poja.

Jleknms 34. CpoiicTBa KpUBOIMHEWHBIX HHTErpasioB. ®opmyna ['puHa.

Jlexnus 35. YcnoBus HE3aBUCHUMOCTH KPUBOJIMHENHOTO UHTETpaja OT IIyTH UHTETPUPOBAHUSI.

Jleknms 36. [IoBepXHOCTHBIE MHTErPAJIbl IEPBOTO U BTOPOro poja. CBs3b MEXy TOBEPXHOCTHBIMU MHTErpajaMH IIEPBOTO U BTOPOIO poja.

Jlexnus 37. Teopemsl yctanaBnuBarotue Gopmyinsl Octporpaackoro u Ctokca.
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Jlexkums 38. [Ipou3BoiHast mo HanmpaBiaeHUIO. [ palueHT, €ro CBOMCTBA U NMPUIIOKEHUS.

Jlekums 39. [Tonstue nons. ColicTBa noteHuuanbHoro noiis. Ilotok, ero npunoxenus Jueprenuus, ee npuiioxkeHus u cBoiicraa. Ilonsitue conenou-
nansHOro nojs. Lupkymsnus, ee npuioxenus. Potop, ero npunokenus. Onepatopsl 'amunsTona u Jlamnaca. CBoiicTBa mapHbIX KoMOMHaIwiA: div
rota , rot grad U, div grad U

Tema 11. Paanl

Jlekums 40. Yucnosoii psin. CxoaumMocTs reoMeTpuueckoro pajna. Heooxoaumslii npusHak cxoauMocTy. ['apmMonndeckuii psa. Teopemsl cioxeHus,
BBIYATAHUS, YMHOKEHHS HA YACIIO JUI YUCIIOBBIX PSIOB.

Jlexuus 41. [Ipusnaku cpaBaenus, Komm u J{anam6epa i 4uciaoBbIX psaaoB. MHTerpanbHbIi MPU3HAK CXOAMMOCTH.

Jlexuus 42. 3Hakouepenyromuecs psaabl, npusHak JleiiOnuma. JlocraTrouHoe ycinoBue abCONMOTHON CXOAMMOCTH.

Jlexuus 43 OyaknuonansHble psaabl. [IpusHak Beiiepmtpacca. TeopeMbl 0 HEIPEPHIBHOCTH CYMMBI, IIOWICHHOM HHTETPUPOBAHUH, TU(PEpEeHIIpOBa-
HUM (PYHKIIMOHAJIBHOTO Psizia.

Jlekumus 44. CrenieHHo# psin. Teopembr AGes U 0 CYIIECTBOBAHUH Pauyca CXOAMMOCTH JIJIsi CTEIIEHHOTO psijia. OCHOBHBIC CBOHCTBA CTEIICHHBIX Psi-
TIOB.

Tema 12. Teopust pyHKuMi KOMIJIEKCHOTO TEPEeMEHHOIO0.

Jlexknusa 45. KoMmiekcHbIe Yncia U IeUCTBUS Hal HUMU.

Jlekums 46. @yHKIIMN KOMIIJIEKCHOTO IEPEMEHHOTO U UX OCHOBHbBIE CBOWCTBA

Jlexuus 47. [Ipenen u HenpepbIBHOCTh (GYHKIIUU KOMITJIEKCHOT'O IIEPEMEHHOTO.

Jlekuns 48. luddeperHunpyeMocTs 1 aHaTUTUYHOCTD. Y ciioBusi Komu-Prumana.

IIpakTnyeckoe 3anaTue 39. Nccnenosanue OKII Ha aHanUTHYHOCTS.

Jlekums 49. UnrerpupoBanue OKII.

Jlexuust 50. Teopema Koy 17151 01HOCBSI3HON ¥ MHOTOCBA3HOM o6sacTu. MHTerpansHas ¢popmyna Komu.

Jlexnus 51. CrenenHble psabl B KOMIUIEKCHON obnacTtu. Psaaer Teitnopa u Jlopana.

MpaKTUYECKHe 3aHsATHs 42 WT. 1o 2 yaca:

Tema 1. JInneitnas aareopa

IIpakTnueckoe 3ansaTue 1. Onepanuu Cl0XXeHNUS U YMHOKEHHE MaTpHUILl. Y MHOKEHHE MaTPUIIbl Ha YUCIIO.

IIpakTnyeckoe 3anaTHe 2. BpuncieHne onpeaeInTeNen 0 ONPEAEICHNIO U C TIOMOIIBIO CBOWCTB.

IIpakTnueckoe 3ansaTue 3. Haxoxaenue pyHIaMeHTaTIbHON CUCTEMBI PEIIEHUH JTMHEWHBIX CUCTEM.

Tema 2. AHaJIMTHYECKAsA TeOMeTPHUS

IIpakTuyeckoe 3ansaTHe 4. Pemenune 3a1a4y no teMe BEKTOpbl. CKaJSIpHOE, BEKTOPHOE U CMEIIaHHOE NTpon3BeeHne BeKkTopoB B JI1K.
IIpakTnueckoe 3ansiTue 5. Pernenue 3a1a4 Ha ypaBHEHUE NPSIMON B OTpE3Kax, ¢ YIIIOBBIM KO3(pPHUIIHEHTOM, KAHOHUYECKUM, OOIINM.
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IIpakTHyeckoe 3aHATHE 6. Pa3nnuHble BUbl ypaBHEHHUS INIOCKOCTH B IPOCTPAHCTBE. Y paBHEHUE NPSMOI B IpocTpaHCTBE. VccnenoBanye noBepxHo-
CTEH BTOPOrO MOPSAKA

Tema 3. Teopusi npenenon

IIpakTuyeckoe 3ausaTue 7. Beaucienne mpeaesa rno onpeaeacHuio. Beraucienue npeaesioB ApoOHO-pallnoOHATBHEIX (QYHKITUH.

IIpakTuyeckoe 3anaTue 8. CpaBHeHHE OECKOHEYHO MaJIbIX. KpuTepuii 5KBUBAJIGHTHOCTH OECKOHEYHO MaJIbIX.

IIpakTnyeckoe 3ansaTue 9. BeuncieHne mpeieioB ¢ UCIOIb30BaHUEM KBUBAJICHTHBIX OECKOHEUHO MaJibIX. PacKpbITHE HEONpeIeIEHHOCTEH BUIA:

o
—, 0—00,1%.

o0

Tema 4. [ludpepenunpoBanue

IpakTunyeckoe 3ansaTue 10. BeraucieHne mpou3BOIHON CIIOKHON 1 00paTHON (DYHKITUH, HCIIOJIB3YS MTpaBmiia Ju¢GepeHIIUPOBAHHUS.
IIpakTnueckoe 3ansitue 11. Brruncnenue nuddepennnana. [lpumenenue nuddepenmana B npruOIMKECHHBIX BEIYUCICHHSIX.

IIpakTnyeckoe 3ansiTue 12. Paznoxenue Gpynkuuii B psabpl Teitnopa n MakiopeHa.

IIpakTnueckoe 3ansiTue 13. HanpapiieHne BBITYKJIOCTH U TOUYKH neperuda rpaduka GyHKIUU. ACUMIITOTHI.

Tema 5. IlepBooOpa3Has u HeonpeaeTéHHBII HHTErPaJl

IIpakTnuyeckoe 3ansitue 14. TaGnuia OCHOBHBIX MHTErpasioB. Brruncienne HeonpeaeaeHHOro HHTerpaa.

IIpakTnyeckoe 3ansitue 15. Beraucnenune HeonpeaenéHHOr0 HHTErpaia OT APOOHO-PAMOHATBHON (DYHKIIMH, METOIOM Pa3JIoKEeHUs Ha MPOCTEHUIIHE
pooH.

IIpakTnueckoe 3anaTHe 16. HTerpupoBanne nppauoHaIbHBIX U TPAHCIIEHIEHTHBIX (YHKIIHM.

IIpakTnyeckoe 3ansaTue 17. UHTErpupOBaHne TPUTOHOMETPUYECKUX BBIPAKEHUM.

Tema 6. OnpeneéHHbIIN HHTErpas

IIpakTnuyeckoe 3ansitue 18. Brruncnenue onpenenéHHOro HHTErpana no GopmysaMm 3aMeHbl IEPEMEHHOM.

IIpakTnueckoe 3ansaTue 19. Boruncienue onpeneaéHHOro HHTErpaia no Gpopmysie HHTErPUPOBAHUS IO YACTSIM.

Tema 7. IuddepeHunanbHble ypaBHEHUA

IIpakTnueckoe 3ansaTue 20. Unterpuposanue AuddepeHnraibHbIX YpaBHEHUH METOI0M pa3/IeleHUs IEPEMEHHBIX.

IIpakTnueckoe 3ansitue 21. Perenre o1HOPOIHBIX TU(GEpeHINaTbHBIX YPaBHEHUI METO10M 3aMEHBbI ITepeMeHHOM. IHTerpupoBanue TMHEHHbIX
YpPaBHEHUM.

IIpakTnyeckoe 3ansaTHe 22. PelieHne ypaBHEHUH BBICIINX MOPSAKOB METOAAMHU ITOHM)KEHUS TOPSIKA.

IMpakTuyeckoe 3ansiTue 23. Pemenue JIOY uepe3 xapakTepucTHUECKOE ypaBHEHHUE.

IIpakTnueckoe 3ansatue 24. Pemenue JIHAY ¢ nocrosHHBIMU KOXDDUITUEHTAMH METOIOM O00pA.

Tema 8. ®yHKIIUM HECKOJIBKHMX IIEPEeMEHHbIX

IIpakTnueckoe 3ansitue 25. HaxoxaeHue o01acTy onpeeieHus U 00JacTu 3HaueHui (PyHKIIMN HECKOJIBKUX. BbIunciieHne YacTHbIX POU3BOIHBIX.
IIpakTHyeckoe 3aHsATHE 26. BBIYNCIIEHNE YaCTHBIX MPOU3BOJHBIX BBICIIMX MTOPSIAKOB.
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Tema 9. KpaTHble HHTErpaJibl

IIpakTnyeckoe 3ansiTue 27. BeruncneHne ABOWHBIX HHTETPAJIOB 0 (hopMyJie CBEJCHHS K MOBTOPHOMY MHTETpaiy. Beruuciienue qBOWHBIX HHTETPaJIOB
METOJIOM 3aMeHbI NepeMeHHbIX. Haxoxxaenue miomaaei miockux Guryp ¢ oMol JBOWHOIO HHTErpaa.

IIpakTnyeckoe 3ansiTue 28. BeruncieHne TPOMHBIX HHTETPATIOB METOIOM 3aMEHBI IIepeMeHHbIX. Haxoxaenne 00bEMOB Tell C TOMOIIBIO TPOWHOTO UH-
Terpaia.

Tema 10. KpuBoJsimHeiiHbIe U IOBEPXHOCTHBIE HHTerpaJbl. Teopus moas.

IpakTnyeckoe 3ansiTue 29. BeruncieHne KpUBOJIMHEHHBIX HHTETPAJIOB IEPBOI'O U BTOPOTO POJIA.

IIpakTnueckoe 3ansaTue 30. BorunicieHue NOBEpXHOCTHBIX MHTEIPAJIOB [IEPBOTO U BTOPOT'O pPoAa.

Tema 11. Paani

IIpakTnueckoe 3ansaTue 31. HaxoxaeHue cyMMbl CXOSIIEr0OCs YUCIOBOrO psijia B MPOCTEUIINX CIydasX.

IIpakTnyeckoe 3anaTHe 32. VccneroBaHue YUCIOBBIX PSAIOB HA CXOJAUMOCTD.

IIpakTnueckoe 3ansaTue 33. [Ipumenenue npusHaka JleliOHUIA 1715 MCCaeA0BaHUs CXOAUMOCTH 3HaKouepeayommxces psaaoB. [loctpoenne MmaxxopaHT-
HOTO psijia 171l PyHKIMOHAIBHOTO pAAA.

IIpakTunyeckoe 3ansaTue 34. MccnenoBanue Ha CXOIUMOCTh (DYHKIIMOHAIBHBIX PSIIOB.

IpakTuyeckoe 3anaTue 35. Paznoxenue snementapubix ynkiwmii Sin(x), cos(x), €%, In(1 + x), (1 + x)* B psim Makopena. [IpuMeHeHrEe CTEIEHHBIX
PSA10B K IPUOIM>KEHHBIM BBIYUCICHUSM.

Tema 12. Teopust pyHKuMii KOMIJIEKCHOTO TEPEMEHHOIO0.

IIpakTnyeckoe 3anaTHe 36. Pelienne ypaBHEHNI Ha MHOYKECTBE KOMIUIEKCHBIX YMCEN

IIpakTnueckoe 3ansaTue 37. VccnenoBanne QyHKIMI KOMIIJIEKCHOTO MEPEMEHHOTO U U3yUEHUE U3 CBOWCTB.

IIpakTnueckoe 3ansitue 38. MccnenoBanue GyHKINNA KOMITJIEKCHOTO IEPEMEHHOTO Ha HEMIPEPBIBHOCTb.

IIpakTnueckoe 3ansaTue 40. CeeeHre uHTErpaia ot (PyHKIUU KOMIUIEKCHOTO IEPEMEHHOT0 K KPUBOJIMHEHHOMY.

IIpakTnueckoe 3ansiTue 41. BeruncieHre HHTETPAIOB C MOMOIIBIO HHTETpaIbHOM Gopmyibl Kormm.

IIpakTnueckoe 3ansaTue 42. M30ampoBanHble 0cOObIE TOUKU U UX Kiaccuukanusa. OcHoBHas Teopema Ko o Beruerax. [IppumeHeHre BHIYETOB K BbI-
YHCJICHUIO UHTETPAJIOB.
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