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®opmupyemsbie komnereHnuu: OIIK-3

JIek1IMOHHEIE 3aHATHS:

Tema 1. J/Inneiinas aaredpa
Jlekums 1. Matpuubl u onepanuu Hag HUIMUA. CBONCTBA MaTPUYHBIX onepanuii. TpaHCIIOHUPOBAHUE MATPHIL.
Jlexuus 2. Onpenenureny, X BRIYUCICHUE U cBOiicTBa. Teopema o cyliecTBOBaHUN 00OpaTHON MaTpHIbl. PaHT MaTpUIIB M €r0 CBOWCTBA.
Jlexnus 3. BeryuciieHne panra MaTpuIlbl, HaXOXAeHUE 00paTHON MaTpPHIIBI.

Tema 2. AHastuTHYECKAsI TeOMeTPHsl
Jlekumus 4. Bektops! 1 nmpocreiinue onepanuy Haa HUMu. CBoICTBa 3TUX onepanuii. Heo0Xxoammoe u 10CTaToYHOe YCIOBHE TMHEHHON 3aBUCH-
MOCTH BEKTOPOB. JlekapToBa NpsMOYyTOIbHAS CUCTEMA KOOPIUHAT.
Jlekums S. BeluncieHne CKaasipHOro, BEKTOPHOTO U CMEMIAHHOTO IIPOU3BENCHUS BEKTOPOB.
Jlekums 6. YpaBHEHUE JIMHUU HA TUIOCKOCTH U B npocTpancTse. [lonspHas cucrema koopauHar. [Tapamerpudeckoe 3aganue KpuBou. Paznuyunbie

BHJIbl YPABHEHUH NPSMON HA IJIOCKOCTH.

CogepxaHue OQUCIHUIJIUHBI




Tema 3. Teopus npenenos

Jlexnus 7. [Monstue dyakuuun. [Ipeaen Gpynkmuum B Touke. [Ipenen pyHkimmu Ha OECKOHEYHOCTH U OECKOHEUHBIE Mpeienbl. OCHOBHBIE TEOPEMBI O
npenene GyHKINU.

Jlexnus 8. beckoneuHno mainbie U 6eckoHeUHO Oosbine GyHKIMU. X cBolicTBa. Teopema, ycTaHABIMBAIOIIAs CBsA3h MEXIy (DyHKIIHEH, e€ mpe-
nenoM U OeckoHeyHO Maioil. Teopema o 3aMeHe SKBUBAJIIEHTHBIX OECKOHEYHO MalbIX B Ipeaenax. [lepBoiii 3aMeuaTenbHbIN peaes.

Jlexnus 9. HenpepbiBHOCTH GyHKIHMH B TOUKe. OTHOCTOPOHHSS HEMIPEPBHIBHOCTH. HenpephIBHOCTh CyMMBI, MPOU3BEACHUS, YaCTHOTO U CJIOKHOU
¢ynkiuu. CBOMCTBa HEMIPEPHIBHBIX (PYHKIHHA. TeopeMbl: 0 HyJie HEMPEPHIBHOW Ha 0Tpe3ke (PYHKINUU, O TPOMEKYTOUHOM 3HAYCHUU HEMPEPHIB-
HOM (yHKIIMH, 00 OTPaHUYEHHOCTH HEMPEPHIBHON Ha OTpe3Ke (DYHKIIHH.

Tema 4. [luddepenunpoBanue

Jlexuus 10. [Tonsrue npoussoanoii. Ee reomerpuueckuit cmpici. [Ipasuna quddepenunpoBanus. AuddepeHurpoBanue caoxkHONH 1 00paTHOM
dbyHKIIH.

Jlexuus 11. [Nonsrue nuddepennmana. Kpurepuit mudpepennupyemoctu. CBsA3b MEXy HENPEPHIBHOCTBIO U TU(depeHIMpyeMocThIo. [ eomeT-
pudeckuii cMbica nuddepeHimana.

Jlekumus 12. Teopemsr o cpenrem. (Pomst, Komm, Jlarpanka) @opmyna Telinopa. Pa3noxenre HEKOTOPBIX dJIeMEHTapHBIX (GYHKIUH 10 hopmyIie
Makiopena. (€*, cos(x), sin(x), (1 + x)%, In(1 + x)) [Ipumenenne B mpuOIMHKEHHBIX BEIYUCICHUSIX.

Jlexuus 13 IIpu3HaKy MocTosSTHCTBa U MOHOTOHHOCTH (yHKIMU. JIokanmbHbIH skcTpeMyM (yHKIMH. HeoOXxonumble 1 1OCTaTOYHbBIE YCIOBHS IKC-
TpeMyma

Tema 5. IlepBooOpa3Hasi M HeonpeaeJEéHHbIIN HHTErpaJl

Jlexuus 14. I[Tonsrue nepBooOpa3Hoii. OCHOBHBIE CBOIICTBA HEONPEAENEHHOIO HHTErpaa.
Jlekumsi 15. MeToabl BEIYUCICHUS! HEONIPEAEIEHHBIX MHTETPAJIOB: 3aMEHa MEPEMEHHOM, TT0 YacTsIM.
Jlexuust 16. nTerpupoBanue pannoHaIbHBIX JpoOei.

Jlexnus 17. TloacranoBku Yebsimena u Ditnepa.

Tema 6. OnpeneéHHbIA HHTETPAJ

Jleknms 18. Onpenenénnsiii uHTErpas. OCHOBHBIE CBOMCTBA ONPEAEIEeHHOr0 nHTerpaina. OLeHKH HHTErpaJloB. 3aMeHa IEPEMEHHOMN B onpeie-

JICHHOM MHTEerpa’e.

Jleknms 19. @opMyiia UHTETPUPOBAHUS 10 YACTIM B ONPEAEICHHOM HHTErpase. OnpenenéHHblii MHTErpall ¢ IEPEMEHHBIM BEPXHHUM MIPEAETIOM
Jlexnus 20. [Ipunosxenust onpeAeI€HHOr0 HHTETpayia. Beraucienue miomaaei Guryp, IuH AyT, 00bEMOB TEJI BpallleHUs C TIOMOIIBIO OTIpeie-
JIEHHOTO UHTErpasua

Tema 7. JuddepeHunanbHble ypaBHEHUA
Jlexuust 21. ®usnueckue U TEXHUYECKUE 3a7a4M, IPUBOASIIUE K TU(PdepeHIINaTbHBIM YpaBHEHUSIM. OCHOBHBIE TIOHATHUS T€OpUH TUhepeHIH-
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aNbHBIX ypaBHEHUH. Teopema o CylecTBOBaHNN U €JUHCTBEHHOCTH pellleHus 3a1aun Komm. YpaBHeHUs ¢ pa3IeisoUMACS IEPEMEHHBIMU.
Jlexuus 22. OgHopoansie AuddepeHnnanbable ypaBHEHH IEPBOTO MOPsAKA. Y paBHEHUs B MOIHBIX auddepennnanax. Jiuneitnsie nuddepen-
LMAJIbHBIE YPAaBHEHHUSI IEPBOTO NMOpsAKa. Y paBHeHue bepHymn.

Jleknms 23. YpaBHEHHS BBICIIMX IOPSAIKOB, 10IYCKAIOIINE TOHM)KEHUE TIOPSAKA.

Jlexnus 24. Heo6xoauMoe ycmoBue TMHEHHOM 3aBucuMocTh pyHkIui. JInneitnsie qudpepeHnnanbaple ypaBHEHHS BhICIIHX MOpsiakoB. Cyrie-
cTBoBaHMe U cBoiicTBa pemmenuit JIOJY. Heo6xoaumoe ycnoBue nuneiiHoi He3aBucuMocTu pemienuit JIOJY. Teopemsl o cyiiecTBOBaHUU (QyH-
nameHTanbHOM cuctemsl pemenuit JIOJY u o crpykrype obmero pemenus JIOAY.

Jlekumus 25. Teopema o ctpykrype obmiero pemennst JIHAY. JIH/Y ¢ nocTosHHBIMU KO3 PHUIIEHTaAMHU U CTIEIIMATLHOM MTpaBoii 9acThio. Pere-
Hue JIHJIY meTrogom Bapuanuuy mpou3BOJIbHBIX TOCTOSIHHBIX.

Tema 8. ®yHKUMH HECKOJBKHX MepPeMEHHbIX

Jlexuust 26. O6nacTb onpenenenus, 00J1acTb 3HAYCHUH, PEIeN U HENIPEPhIBHOCTD (DYHKIIMH HECKOJIBKUX NepeMeHHbIX. CBOMCTBA HEMTPEPBIBHBIX
¢dbyukumii. Teopema o HenpepsiBHOCTH quddepennupyemoit pynknuu. Heodxoammoe u mocratounoe yciaoBue n1udhepeHImpyeMoCcTH.

Jlexuus 27. [IpousBoanas cnoxxHoi ¢pyHkuuu. Teopema o paBeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BOIHBIX. nddepeHnnanst BHICIINX MOPSI-
koB. @opmyna Tewnopa.

Jlexuus 28. HeoOxoaumoe u noctaToyHoe ycinoBue skcrpemyma. McenenoBanue GyHKIIMM HECKOIBKUX MEPEMEHHBIX Ha SKCTPEMYM.

Tema 9. KpaTHble HHTerpaJinl

Jlexkums 29. J/[BoitHbIE MHTErpaJIbl, UX TEOMETPUYECKHUI CMBICI M CBOMCTBA. Teopema 0 CBEICHUHU ABOMHOTO HHTErpajia K MOBTOPHOMY JJISI KPHU-
BOJIMHEWHOI 00JIacTH.

Jlexnus 30. 3aMeHa repeMeHHBIX B IBOWHOM HWHTerpaje. SlkoOuan npeodpa3oBaHusi CUCTEMBI KOOpAUHAT. [ 'eomeTprueckue u GU3NIeCcKue mpu-
JIO’KEHUS IBOMHBIX MHTErPAJIOB.

Jlexnus 31. TpoitHble HHTETpaJIbI, KX BBIYKCICHHE. [ eomeTpruueckne u pu3nueckue MpUIoKeHHs TPONHBIX HHTETPATIOB.

Jlexuus 32. 3ameHa nepeMeHHBIX B TpPOHHOM HHTerpaie. Lunnnapuyeckue u cepruueckue KOOpIHHATHL.

Tema 10. KpuBosimHeliHbIe U IOBEPXHOCTHBIC HHTerpaJbl. Teopus moas.

Jlexkums 33. KpuBosnHeitHbIi nnTerpai. CBsa3b MEXIy KPUBOJUHEHHBIMU HHTETPAJlaMH MIEPBOTO U BTOPOTO poja.

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

Jlexkumst 35. YcioBus HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTETpajia OT IIyTH HHTErPUPOBAHUS.

Jleknms 36. [loBepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOTO poaa. CBsi3b MEXly TIOBEPXHOCTHBIMU MHTETPAJIaMU IIEPBOTO M BTOPOTO POJA.
Jlexnus 37. Teopemsl ycTanaBnuBarotue Gopmynsl Octporpaackoro u Ctokca.

Jleknms 38. [IpousBoaHas o HampasiieHUIO. [ palueHT, €ro CBOWCTBA U MPUIIOKEHUS.

Jlexkums 39. [Tonsitue nosnsa. CBolcTBa MOTEHUHAIBHOTO 110J1s. [10TOK, ero mpuioxkenus: JluBeprenius, ee npuaoxeHus u cBoiictpa. [lonstue co-
JeHouAaIbHOro noss. Liupkysnus, ee npunoxxenus. Porop, ero npunosxkenust. Onepatops! ['amunbsrona u Jlamnaca. CBoiicTBa mapHbIX KOMOU-
Harmii: div rotd , rot grad U, div grad U



Tema 11. Paabl

Jlexnus 40. Yucnosoi psia. CXoaquMoCTh TeOMETpHUIecKoro psiaa. Heooxoaumeril mpusHak cxoaumoctu. ['apMonnyeckuii psia. Teopemsl cioxe-
HUS, BBIYUTAHUS, YMHOXKEHHUS HA YUCIO JUIsl YUCITOBBIX PSAOB.

Jlexnus 41. Tlpuznaku cpaBuenusi, Komm n Jlamambepa a1 9ucioBbIx psiioB. UHTerpabHBINA MMPU3HAK CXOIUMOCTH.

Jlexuus 42. 3nakodepenyromuecs psaabl, npusHak JleitOnuia. JlocrarouHoe yciaoBue aOCOTIOTHON CXOIUMOCTH.

Jlexknus 43 Oynkmonanbhbie psiabl. [Ipusnak Beliepmrpacca. TeopeMbl 0 HEMPEPHIBHOCTH CYMMBI, TIOYJICHHOM HHTETPUPOBaHUH, U depeH-
[IUPOBAHUU (HYHKIIMOHAIBLHOTO Psfa.

Jlexnus 44. Crenennoii psa. TeopeMbl AGelns v 0 CyIIeCTBOBAHUH Paiiyca CXOAUMOCTH JIJIsl CTENEHHOTO psiga. OCHOBHBIC CBOMCTBA CTEIICHHBIX
PAIOB.

Tema 12. Teopust pyHKIM KOMIJIEKCHOTO EPEMEHHOT0.

Jlexknusa 45. KoMiekcHEIE Ynciia U IEUCTBUS HaJg HUMU.

Jlekuus 46. @yHKIIMN KOMIIJIEKCHOTO IEPEMEHHOTO U UX OCHOBHBIE CBOWCTBA

Jlexnus 47. Tlpenen u HEMPEPHIBHOCTh (PYHKITUH KOMILIEKCHOTO IIEPEMEHHOTO.

Jlekuus 48. luddhepeHnpyeMocTs  aHATUTHYHOCTD. Y ciioBust Komm-Pumana.

IMpakTuyeckoe 3ansaTue 39. Mccnenopanue OKII Ha aHATUTUYHOCTb.

Jlexums 49. Unrerpuposanue OKII.

Jlexnus 50. Teopema Kommm 115t 0THOCBSI3HOM M MHOTOCBsI3HOM oOnactu. HTerpansHas ¢hopmyna Komm.
Jlexuus 51. Crenennble psiibl B KOMIUIEKCHOU oOnactu. Psansl Teitnopa u Jlopana.

IIpakTrueckue 3aHATHS:

Tema 1. J/Iuneiinas ajaredpa

IIpakTnyeckoe 3anaTHe 1. Onepanuu Cl0XXKEHNU U YMHOXKEHHE MaTPULL. Y MHOKEHUE MATPHULbI HA YUCIIO.

IIpakTuyeckoe 3ausiTue 2. BeryuciaeHue onpeaeanuTenen mo onpeaeaeH!Io U ¢ TOMOIIbIO CBOMCTB.

IIpakTnyeckoe 3ansitue 3. Haxoxaenne GpyHIaMeHTaIbHON CUCTEMbI PEILICHUH TMHEHHBIX CUCTEM.

Tema 2. AHastuTHYECKAsI TeOMeTPHsl

IIpakTnyeckoe 3ansaTHe 4. Pemenue 3aaau no teme BeKTOpbl. CKalsIpHOE, BEKTOPHOE U CMELLIAaHHOE ITpou3BeieHne BekTopoB B IIK.
IIpakTuyeckoe 3ansTHe S. Pemenue 3a1ay Ha ypaBHEHHUE TIPSIMOM B OTpE3Kax, C YIIOBBIM KO3(PHUIIMEHTOM, KAHOHUYECKHM, OOIIIHIM.
IIpakTnyeckoe 3ansaTHE 6. PaznuuHble BUIbI ypaBHEHMS INIOCKOCTH B IPOCTPAHCTBE. Y paBHEHUE NPAMON B IpocTpaHcTBe. MccnenoBanue no-
BEPXHOCTE BTOPOTO MOPSIAKA

Tema 3. Teopus npenenos

IIpakTHyeckoe 3ansaTHe 7. BeruucieHue npenena no onpeaeneHro. BeranciaeHue npenenoB ApoOHO-parmoOHATBHBIX (YHKITAM.
IIpakTnyeckoe 3ansitue 8. CpaBHeHHE OeCKOHEUHO ManbIX. Kputepuii S5KBUBaIEHTHOCTH OECKOHEUHO MAJIbIX.

IIpakTHyeckoe 3ansaTHE 9. BrIuncieHue npeiesoB ¢ KCMOIb30BaHUEM YKBHBATICHTHBIX OECKOHEYHO MaJIbIX. PacKphITHE HEompeaenéHHOCTEH
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Tema 4. luddepenunpoBanne

IpakTuyeckoe 3ansaTue 10. Beraucnenne mpou3BOgHON CIIOXKHONW U 00paTHOM (YHKIIUU, UCTIONB3Ys paBuia nuddepeHITMpoBaHus.
IIpakTnuyeckoe 3ansitue 11. Brrancnenue nuddepennnana. [lpumenenue nuddepenimana B npruOIMKEHHBIX BEIYUCICHUSIX.
IIpakTuyeckoe 3ansaTue 12. Pasnoxenue ¢yHkuuii B psaapl Teinmopa u MakiopeHa.

IIpakTnyeckoe 3ansitue 13. HanpasneHue BBITYKJIOCTH U TOUYKH neperuda rpaduka GyHKIUN. ACUMIITOTHI.

Tema 5. IlepBooOpa3Has u HeonpeaeAéHHBII HHTErPaJl

IIpakTuyeckoe 3ansaTue 14. Tabnuiia OCHOBHBIX HHTETPAJIOB. BBIYKCIIEHHE HEOTIPEACIIEHHOTO HHTETpaa.

IIpakTnyeckoe 3ansitue 15. Beruncnenre HeonpeaenéHHOr0 HHTErpaia oT APOOHO-PATMOHANBHON (DYHKIIMH, METOIOM Pa3IoKeHHUs Ha Mpo-
cTeimme npodu.

IIpakTnyeckoe 3ansitue 16. lluterpupoBanye uppauvoOHAIbHBIX U TPAHCLIEHACHTHBIX (DYHKITHA.

IpakTnyeckoe 3ansaTue 17. IHTErprpoBaHrue TPUTOHOMETPUUECKUX BBIPAKEHUH.

Tema 6. OnpenesiéHHbIA HHTErPAJI
IIpakTunyeckoe 3ansaTue 18. Brruncnenune onpenenéHHOro HHTErpaia no GopMmyinaM 3aMEeHbBI TIEPEMEHHOM.
IIpakTuyeckoe 3ansaTue 19. Beruncienne onpeaenéHHOro HHTErpaia mo Gopmysie HHTETPUPOBAHUS IO YaCTSIM.

Tema 7. ludgdepenunaibHble ypaBHEHUS

IIpakTuyeckoe 3ausaTue 20. UnrerpupoBanue audhepeHnnaIbHbIX YPaBHEHHI METOI0OM pa3/ieJICHHsI IEPEMEHHBIX.

IpakTuyeckoe 3ansaTue 21. Pemenue onHopoaHbIX qudPepeHINAIbHBIX YPaBHEHUH METOIOM 3aMEHbI TIepeMeHHoM. HTerpupoBanue JTuHEen-
HBIX YPaBHEHUM.

IIpakTuyeckoe 3ansiTue 22. Penienre ypaBHEHUN BBICIIUX MOPSIKOB METOJAMHU MOHM>KEHUS MOPSIKA.

IpakTuyeckoe 3ansaTue 23. Pemenue JIOJY uepe3 xapakTepucTHUECKOE YpaBHEHUE.

IpakTuyeckoe 3ansatue 24. Pemenue JIHJY ¢ mocTostHHBIME KO3 HUIIMEHTAMH METOIOM T10,100pa.

Tema 8. ®yHKUINH HECKOJBKHX MePeMEHHbIX

IIpakTnyeckoe 3ansitue 25. Haxoxaenue o61acTu onpeieneHus 1 006JacTu 3Ha4eHui (PyHKIIMN HECKOJIBKUX. BbIluncieHne 4acTHBIX POU3BO/I-
HBIX.

IIpakTnyeckoe 3ansaTHe 26. BhluniciieHNE YaCTHBIX MPOU3BOAHBIX BBICIIMX IOPSAIKOB.

Tema 9. KpaTHble HHTerpaJnl
IIpakTHyeckoe 3ansaTHe 27. BBUrciieHne TBOWHBIX HHTETPAJIOB 110 (hOpMYJIe CBEACHUS K IIOBTOPHOMY MHTErpaily. Beuncinenne qBOMHBIX HHTE-
rpaJIoB METOJIOM 3aMEHBI IepeMeHHbIX. Haxoxnenue miomianeil miockux Guryp ¢ HoMOIIbI0 ABOHHOTO HHTErpaa.
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IpakTuyeckoe 3ansaTHe 28. BovrciieHne TPOMHBIX HHTETPAJIOB METOJIOM 3aMEHBI TTepeMeHHbIX. Haxoxmenrne 00bEMOB TeJ ¢ TOMOIIBIO TPOii-
HOT'O MHTErpaa.

Tema 10. KpuBosimHeliHbIe H IOBEPXHOCTHBIC HHTerpaJbl. Teopus moas.
IIpakTuyeckoe 3ansiTue 29. BeruncieHne KpUBOJIMHEWHBIX HHTETPAJIOB IEPBOIO U BTOPOTO PO/Ia.
IIpakTnueckoe 3ansaTue 30. Borunicienue NOBEpXHOCTHBIX MHTEIPAJIOB IIEPBOTO U BTOPOI'O poAa.

Tema 11. Paabl

IIpakTuyeckoe 3ausaTue 31. HaxoxaeHre CyMMBbI CXOSIIETOCS YACIOBOrO psifia B MPOCTEUIIINX CITydasiX.

IIpakTnyeckoe 3ansaTHe 32. VccinenoBaHUE YNCIOBBIX PSIOB HA CXOJAUMOCTD.

IIpakTuyeckoe 3ansaTue 33. [Ipumenenne npusHaka JleOHUIIA 7151 KICCIIEIOBAHUS CXOAMMOCTH 3HAKOYEepeyrouXxcs psaioB. [loctpoenne ma-
KOPAHTHOTO psiia Uit PyHKIIMOHAIBHOTO PAJia.

IIpakTuyeckoe 3ansaTue 34. lccnenoBanre Ha CXOAMMOCTh (PYHKITMOHATBHBIX PSIIOB.

IIpakTuyeckoe 3ansaTue 35. Paznoxenue aneMeHTapHbIx GpyHKIUH sin(x), cos(x), €', In(1 + x), (1 + x)* B psg Maknopena. [IpumeHnenue creneH-
HBIX PSIIOB K TPUOIMKEHHBIM BHIYHCICHUSIM.

Tema 12. Teopusi pyHKIIMA KOMILIEKCHOTO IIEPEeMEHHOT0.

IIpakTnueckoe 3anaTHe 36. PelieHne ypaBHEHU Ha MHOKECTBE KOMIUIEKCHBIX YUCEI

IIpakTuyeckoe 3ansaTue 37. MccnenoBanre GyHKIINNA KOMIUIEKCHOTO MIEPEMEHHOTO U U3yUYEHUE U3 CBOMCTB.

IIpakTnyeckoe 3ansitue 38. MccnenoBanue GyHKINNA KOMIIEKCHOTO TIEPEMEHHOTO HA HETIPEPBIBHOCTb.

IIpakTuyeckoe 3ansaTue 40. Ceenenne nHTETpaia oT GyHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO K KPUBOJIMHEHHOMY.

IIpakTnyeckoe 3ansaTue 41. Brrancienne HHTETPaIoB ¢ MOMOIILIO0 HHTETpaIbHON Gopmyiibl Koru.

IIpakTuyeckoe 3ansaTue 42. lzonupoBanasie 0coOble TOUKH U UX Kiaaccupukaius. OcHoBHas Teopema Komm o Beruerax. [Ipumenenre BEIYeTOB
K BBIYMCIIEHUIO UHTETPAJIOB.

PacuerHo-rpaduueckass padora:

PI'P B nepBom cemectpe no Temam Ne 2 — 6; PI'P B tpethem cemectpe 1o temam Ne 10 — 12.
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