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®dopmupyemsbie komnereHuu: OIMK-1

ConepxaHue MUCIHUIIIHUHBI
JlexunoHHbIe 3aHATUA 51 WT. 1O 2 Yaca:
Tema 1. D1eMeHTHI JTHHEHHON aare0phI
Jlekumsa 1.1. Matpunsl. OcHoBHble noHsATHS. JlelicTBus Haa MaTpuniamMu. Onpeaenutenu. OcHoBHbIe oHATHS. CBOMCTBaA onpenenurenet. (2 ya-

ca).
Jlekums 1.2. HeBwipoxxaennsie matpuiibl. OcHoBHBIE IOHATUSA. OOpaTHas matpuna. Panr matpuisl. (2 yaca).
Jleknus 1.3. Cuctembl TUHEHHBIX ypaBHEHUH. (2 daca).

Tema 2.9J1eMeHTbl BEKTOPHOM AJIre0pbl.
Jlexnus 2.1. Bektopsl. OcHOBHBIEC TOHATHS. JIMHEHBIC onepariuu Haj BekTopaMu. [Ipoekiius BekTopa Ha och. PazmokeHue BeKTopa mo opTaM Ko-

OpAMHATHBIX oceil. Moaynb BekTopa. Hanpasmisitonue kocuHychl. [[elcTBUS HaJ BEKTOpaMu 3aJaHHbIMU MpoeKuaMu. CKansipHOE TPOU3BEICHHUE U



ero ceoiicTea. HekoTopsle NpuiioKeHus CKaJIIpHOTo pousBeeHus. (2 yaca)
Jlekuus 2.2. BekTopHOE MpOU3BEEHHE U €ro CBOWCTBA. HekoTOphle MpHUiIoKeHUs BEKTOPHOTO Ipou3BeaeHus. CMemanHoe MPOU3BeIeHHE U eTo
cBoiicTBa. HekoTophle Npri1oKeHNsI CMELIaHHOTO IPOU3BeIeHus. (2 yaca)

Tema 3.AHaIuTHYECKAA TeOMEeTPHUS HA IJIOCKOCTH
Jleknus 3.1. Cucrema KoopAMHAT Ha MNIOCKOCTH. YpaBHEHHUE NPSIMOM Ha IIIOCKOCTH. OCHOBHBIE 3a/1a4u. (2 yaca)

Jlekuus 3.2. Jluauu BToporo nopsaka. OkpyxHocts. Dmmunc. ['unepoona. [Tapadona. Obmiee ypaBHEeHUE IMHUN BTOPOTO Mopsiaka. (2 gaca)

Tema 4. AHAIUTHYECKAS T€OMETPUSA B MIPOCTPAHCTBE
Jleknus 4.1. AnanuTryeckasi reoMeTpHsl B IpocTpaHcTse. [IpsiMas v miockocTh. (2 yaca)
Jlekuus 4.2. Ananutryeckas TeOMeTpus B IpocTpaHcTBe. [loBepxHOCTH BTOpOTO MOpsijika. (2 yaca)

Tema S. IIpenesst

Jlexknus 5.1. Benenue B Matemaruueckuil aHanu3. OyHKIKSA U ee OCHOBHbIE cBoicTBa. UucioBble nocuenoBarenbHOCTU. [lpeaen uucnoBoit no-
cienoBatenbHOCTH. CBOMCTBa TpezenoB. beckoOHEYHO Maibie MmociieoBaTeNbHOCTH. beckoHeuHo Oosbiime mocinenoBarebHOCTH. CBSI3b MEXKIY
0ecKOHEeuHO OOJIBIIMMHU U OECKOHEUHO MalIbIMM IOCIeoBaTeNbHOCTAMU. [IpenenbHblil mepexos B HEpaBeHCTBO. 3aMedarenbHble npeaeisl. [locie-
JIOBATEIHLHOCTH M €€ MOANO0CIEI0BATEIHHOCTD. (2 Haca)

Jlexkuus 5.2. Ilpenen ¢pynkuuu B Touke. Teopemsl o cBoiicTBax npeaenoB ¢pyHkuuu. CpaBHeHHE OecKOHeuHO Manblx GyHKuuil. [1epBbIif, BTOpO
3ameyvaresbHbIe TIpeenbl. Tabnuia s5kBuBaIeHTHOCTH. [Ipenen cteneHHo-nokazarenbHon GyHKIuH. ( 2 yaca)

Jlexkuus 5.3. HenpepoiBHble GyHKIMU. Apr(MeTHUYecKre Onepaliy HaJl HenpepbIBHBIMU (QyHKIMsIMUA. Touky pa3pbiBa U ux Kiaccudukamus. Jlo-
KaJIbHbIE CBOMCTBA (DYHKIUH HENpPEephIBHBIX B Touke. CBoOMCTBA (PyHKUMN HENPEphIBHBIX Ha oTpe3ke. CyIIeCTBOBAHUE U HETIPEPHIBHOCTh 0OpaTHOM

¢bynkuuu. (2 gaca)

Tema 6. IIpon3BoaHLIC
Jlekuus 6.1. 3anaun npuBosmue k guddepeHnnanbHoMy ucunciaenno.Onpeaenenue npou3BoaHolH. MexaHndeckuil U TeOMETPUUECKUNA CMBICIT

npou3BoHON. CBolicTBa Mpou3BoAHbBIX. [IponsBoaHas cnoxnoit pynkiuu. [IponsBoaHas o6paTHoi QyHKIMH.

Jlexkuus 6.2. Jlorapudpmuyeckoe quddepenuponanue. IIponsBoaHas creneHHo-noka3arenbHoi ¢pyHkuuu. [IponsBonnas ¢GyHKuMHM, 3aJaHHOM Na-
pamerpuyecku. Juddepennupyemocts ¢pynkuuu. Auddepenunan. I'eomerpudeckuii cMmpicn quddepennmana ¢pynkuuu. [Ipumenenue auddepen-
[IMAJIOB B TIPUOJIMKEHHBIX BBIUHCICHHUSX. [Ipom3Boanbie W auddepeHnmans Beicmmx nopsakoB. OCHOBHBIE TeopeMbl auddepeHnnatbHoro uc-

yucnenus. [Ipasuno Jlomurans. PackpeiTe HEKOTOPHIX HEONpeaeIeHHOCTeH. (2 yaca)

Tema 7. I'paduxku
Jlekuus 7.1. ®opmyna Teitnopa. MccnenoBanue GpyHKIIMM Ha MOHOTOHHOCTb. MccnenoBanue GyHKIMU Ha SKCTpeMyM. (2 yaca)
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Jleknus 7.2. Haumensbiiee u HamOospliee 3HauyeHue GyHKIMUA. HampaBieHue BBITYKIOCTH W TOUYKH Ieperunda rpaduka. AcCHMITOTHI rpaduka
¢ynkuuu. (2 gaca)

Tema 8. KoMIJIeKCHBIE YA
Jlexmus 8.1. [ToHsATHE KOMILIEKCHOM IJIOCKOCTH. J{elcTBHS Hal KOMIUICKCHBIMH YK CIIaMH. (2 Jaca)

Jlekuus 8.2. OcHoBHBIE 37IeMeHTapHbIe (YHKIIMN KOMITJICKCHOTO aHaiu3a. Pemenue ypaBHEHHI 1 HEPABEHCTB B KOMIUIEKCHOM aHanu3e. (2 Jaca)

Tema 9. Heonpeae/ieHHbII HHTErpaJj
Jlekuus 9.1. TlepBooOpa3nas. Tabnuna uaTErpanoB. CBOHCTBA TUHEHHOCTH HEOMPEICIICHHOTO MHTETpalia. 3aMeHa MePEMEHHOW B HEOIPeIeIIcH-

HOM HHTerpaie. MeToJ HHTErpupoBaHus 110 4acTsAM. (2 Jaca)

Jlekuus 9.2. lnterpupoBanne pamoHanbHbIX GyHKIWH. (2 gaca)
Jlexums 9.3.lHTerpupoBanue TpUroHOMETPUYECKUX BbIpaxkeHUi. (2 yaca)
Jlexmus 9.4. UHTerprpoBanue uppanuoHaibHOCTEH. (2 yaca)

Tema 10. OnpeneeHHbIA HMHTErPaJ

Jlekums 10.1. Muterpansubie cymmbl. OnpeesneHHblil HHTerpai. Y CJIOBHS HHTETPUPYEeMOCTH. ['eoMeTpruecKuil CMBICI OMpeAeIeHHOTO HHTErpa-
na. OCHOBHBIE CBOMCTBa ompeziesieHHoro uurerpaia. @opmyna Herotona-Jleitoauia. MeTo sl BEIMUCICHUH ONPEeICHHOr0 HHTerpaia. (2 yaca)
Jlexkuus 10.2. [TonspHele kKoopanHaTH! Ha miIockocTH. ITnomans kpuBonuHeitHoro cektopa. KyoupyemocTs, Beruncienue o0bemMoB Ten. O0beM Te-
na Bpamenus. [Tpunuun Kapansepu. Jlnuna nyru kpuBoil B mapaMmerpuueckoi gopme. [{nnHa n1yru KpuBOoW B MOJSPHON cHCTeME KOOpAMUHAT. (2
yaca)

Jlexnus 10.3. HecoGcTBeHHBIE HHTETpAIIHL. (2 Haca)

Tema 11. ®yHKINH HECKOJIbKHX NepeMeHHbIX.

Jlekumsa 11.1. dynkiun Heckonbkux nepeMeHHbIX. [lonsTue npeaena. HenpepblBHOCTSH.(2 yaca)

Jlexkuus 11.2. ITpousBonubie u quddepeHians GyHKINU HECKOIBKUX MpeMeHHbIX. KacarenbHas I0CKOCTh U HOPMaJlb K IOBEPXHOCTH. JKC-
TpeMyM QYHKIUU JIBYX NTepEeMEeHHbIX. (2 yaca)

Tema 12./IuddepeHunaibHble YDABHEHUS
Jleknus 12.1. O0mwme cBenenus o auddepeHHanbHbIX ypaBHeHUsAX. JnuddepeHnmanpapie ypaBHEHUS IEPBOTO TOPSIKA. YPaBHEHUS C pasfe-

AsrouMMEcs nepeMeHHbIMU. O1HOpoHbIE AU depeHnanbable ypaBHeHs. (2 yaca)

Jlekuus 12.2. Jluneiinsie ypaBHeHus. Y paBHenus S1. bepHymu. YpaBHeHnue B monHbIX quddepeHiuanax. (2 yaca)
Jlekuusa 12.3. [luddepeHunanbable ypaBHEHUS BBICIINX MOPSAIKOB. YpaBHEHHUS, JOIMYCKAIONIUE MOHMKEHUE nopsaka. JIuHeiHble 0JJHOpPOAHbIE
nuddepeHnranbHbIe YypaBHEHHUSI BTOPOTO B 00JIe€ BBICOKOTO MOPSIIKOB C TTOCTOSIHHBIMU Koddpurmentamu. (2 daca)
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Jlekuus 12.4. Jluneiinsie HeoqHOpOAHBIE MU depeHIanbHbIe ypaBHEeHUS. (2 yaca)
Jlexmus 12.5. Cucremsl TuHEHHBIX AU depeHnnanbHbIX ypaBHeHus (2 yaca)

Tema 13./IB0iiHOM ¥ TPOIHOWH MHTErPAJIbI
Jlexknus 13.1. /IBoiinoii unTerpan. TpoiiHoi nHaTerpa. (2 gaca)
Jlexmus 13.2. [TpwioxeHust BOMHBIX U TPOWHBIX HHTETPAJIOB. (2 yaca)

Tema 14.KpuBoJinHeHHbIE M IOBEPXHOCTHbIE HHTErPAJIbI
Jlexknus 14.1. KpuBonuHeiinbie UHTETpabl. (2 yaca)
Jlexmus 14.2. IToBepXHOCTHBIC HHTETPAJIBI. (2 Yaca)

Tema 15. j1eMeHTHLI TEOPUH OIS,
Jlexmus 15.1. OcHoBHBIC OHATHS Teopuu nojist. CkansipHoe npousBeaeHue. [IpousBoaHas mo HanpasieHuro. ['paauent. BekropHoe mose. [Totok

noJist. (2 yaca)
Jlekums 15.2. Tuseprennus nomus. @opmyna Octporpaackoro-Iaycca. Hupkymsus nons. Porop nons. @opmyna Crokca.(2 yaca)

Tema 16. YncaoBble pabI
Jlekuus 16.1. IToustue psaga. Heobxoaumoe ycnosue cxoaumoctu. TeopeMbl cpaBHeHus.(2 daca)

Jlexnus 16.2. JlocTaTouHble TPU3HAKN CXOAUMOCTH. 3HAKOUYEPEIYIONIUECS U 3HAaKONIepeMEHHbIE psAsbl. (2 yaca)

Tema 17. CTeneHHble psi/ibl
Jlexknus 17.1. ®ynkunonansHble psaabl. CteneHnsle psabl. Paasl Telnopa u Maknopena. (2 yaca)

Tema 18. Paanl ®ypee. UnTerpaa dypee.
Jlekuus 18.1. Psger @ypre. MuTerpan Oypoe (2 gaca)

Tema 19. KomiuiekcHbIH aHAIU3,

Jlexkuus 19.1. JluddepennupoBanre QpyHKIUN KOMIUIEKCHOTO nepeMeHHoro. YcioBue Jlanambepa-Oiinepa. Ananutuueckas ¢yHkuus. Judde-
peHimai. ['eomeTpudeckuii CMbICI MOAYIISI U apryMeHTa Ipou3BoiHOoM. [loHsTHE 0 KOHPOPMHOM 0TOOpaXkeHUU. (2 yaca)

Jlexkuus 19.2. UnterpupoBanue ¢pyHKIMNA KoMIulekcHoro nepemennoro. Teopema Komm. ®@opmyna Hetotona-Jleitonuna. Murerpan Komm. Mure-
rpanbHas popmyina Komu. (2 yaca)

Jlexnus 19.3. Yucnoseie psaapl. Crenennbie psaabl. Psasr Teitnopa. Psaabr Jlopana.(2 daca)

Jlexums 19.4. Hynu ananuruueckoit pynkuun. OcoOblie Touku. Beruetsl. [IpuiokeHne BbIY€TOB K BEIUMCICHUIO UHTErpajioB. (2 yaca)




[IpakTuueckue 3ansatus 42 mr. no 2 yaca:

Tema 1. J1eMeHThI JTHHEHHOMN aare0pbl

IpakTuyeckoe 3ansaTue 1.1. [leiictBus Hax Marpuiamu. Onpenenurtend. (2 yaca).
IIpakTnyeckoe 3ansaTue 1.2. PemcHre MuHEHHBIX CHCTEM ypaBHeHHUH (2 yaca)

Tema 2.9J1eMeHTbl BEKTOPHOM aJIre0pbl.

IIpakTuyeckoe 3ansatue 2.1. VccienoBanue TUHEIHON 3aBHCUMOCTH BEKTOPOB. YTOJ MEX]y BEKTOpaMH.pad0oTa MOCTOSTHHOU critbl. HaxoxaeHue
IJIOLIAM NapajljiesiorpaMma U TpeyrojpHuka. OnpeeaeHue MOMEHTa CHIIbl OTHOCUTEIBbHO TOUKH. Haxox/ieHne TMHEeHHON CKOPOCTH BpallCHUS.
Onpenencare 00bEMOB MapauIeICIUIICAa U TPEYTOIbHOM nmupaMu/pl. (2 yaca)

Tema 3.AHATUTHYECKAS TeOMETPHS HA IJIOCKOCTH
IpakTuyeckoe 3ausaTue 3.1. AHamuTHYeCKas reOMETpHUs Ha II0CKOCTH. KpuBbie Broporo mopsaka. (2 daca)

Tema 4. AHATUTHYECKAS TeOMETPHS B IPOCTPAHCTBE
I[IpakTuyeckoe 3ansaTue 4.1. Ananuruueckas reomeTpus B mpoctpanctse. [Ipsimas u mockocTs. [loBepxHOCTH BTOpOro mopsiaka. (2 gaca)

Tema S. IIpenesst
IIpakTuyeckoe 3ansaTue 5.1. HaxoxneHnue npezena no onpezeneHuio. BerunciaeHne mpeieaoB YMUCIOBBIX MOCTIEI0BaTENbHOCTEH (2 yaca).
IIpakTuyeckoe 3ansaTue 5.2. Beruncnenue npenenos Gpynkuuu. HenpepeiBHocTh. Touku paspeiBa (2 yaca).

Tema 6. [Ipon3BoaHbIe

IIpakTnueckoe 3ansaTHe 6.1. Onpenenenue npon3BoaHoN. ['eomerpuueckuit u Gusnueckuit cmpicibl npou3BoHOU. [lonsaTue nuddepennuana (2
yaca).

IIpakTnueckoe 3ansitue 6.2. Jlorapudpmuueckoe nuddepenunposanue. [IponsBonHas creneHHO-NoKa3aTenbHON QyHKuK. [IponsBoanas QyHk-
1M, 33J]aHHOM mapameTpudecku. [Ipasuio Jlonurans. (2 gaca).

Tema 7. I'paduku
I[IpakTuyeckoe 3ausitue 7.1. OTbICKaHWEe HAMMEHBIIETO W HanbOoObIIero 3HadyeHui. AcumnToTel. MccnenoBanne Gpynkiuu. [lomHoe mccienona-
HUe QyHKIMK U TIOCcTpoeHue rpadukos. (2 yaca)

Tema 8. KoMniekcHbIE YHCJIA
IIpakTuyeckoe 3ausTue 8.1. [loHATHE KOMIUIEKCHON TIOCKOCTH. JeHCTBUS HaJ KOMIUIEKCHBIMH unciamMu. OCHOBHBIE dJIEMEHTAapHbIE (PYHKIIUU

KOMIUIEKCHOT0 aHanu3a. Pemenne ypaBHeHNI U HEPaBEHCTB B KOMIUIEKCHOM aHaiu3e. (2 yaca)



Tema 9. HeonpeeaeHHbIH HHTErpaJl

IIpakTuyeckoe 3ansTue 9.1. Tabnuma uHTErpayioB. 3ameHa niepeMeHHOW. IHTerpupoBaHue mo yactsaM. (2 Jaca)

IIpakTnyeckoe 3ansaTue 9.2. MHrerpupoBaHue palMOHAIbHBIX BbIpakeHUI. VIHTErpupoBanne TpUrOHOMETPUYECKUX BbIpaxkeHUil. HTerpupoBa-
HUE UppalMOHAIbHBIX BRIpaXKEHUI. (2 yaca)

Tema 10. Onpeae/ieHHbII HHTErPaJI

IIpakTuyeckoe 3ansitue 10.1. Boruncienue onpeaeneHHbIX HHTETpaioB (2 yaca)
IIpakTuyeckoe 3ansiTue 10.2. [IpunoxxeHus onpeneneHHOTo HHTerpana (2 yaca)
IIpakTuyeckoe 3ansaTue 10.2. HecobcTBenHbie nHTErpaibl. (2 yaca)

Tema 11. ®yHKINH HECKOIbKHX NIePeMEHHbIX.
IIpakTnyeckoe 3ansitue 11.1. dyaxnyun Heckonbkux nepemMeHHbIx. [lonstue npenena. HenpepsiBHOCTh. [IponsBoanbie u quddepeHnmans GyHK-

IIUM HECKOJILKUX MepeMeHHbIX. KacaTeapHast IIIOCKOCTh ¥ HOpMaJTb K TIOBEPXHOCTH. DKCTpeMyM (DYHKIIMH IBYX MepeMeHHbIX. (2 yaca).

Tema 12./IluddepenunanbHbie YPABHEHUS

IIpakTnueckoe 3ansitue 10.1. luddepennuanbabie ypaBHEHUS EPBOro MOPAIKA. . Y PaBHEHUS C pa3AeisatoluMucs nepeMeHHbIMu. OTHOpOIHbIE
muddepeHManbHble ypaBHeHUs. (2 yaca)

IIpakTnyeckoe 3ansTue 10.2. JIuneitnsie ypaBHeHus. YpaBuenus S. bepaymiu. YpaBHenue B noiaHsix quddepennnanax.(2 yaca)

IIpakTuyeckoe 3anaTue 10.3. JluHeiiHble HEOAHOPOHBIE AU EepeHIINaTbHbIE YPaBHEHUS.

Tema 13./1B0iTHON ¥ TPOHHOI HHTErPaabl
IIpakTuyeckoe 3ansaTue 13.1. J[BoitHoi1 nuHTErpai. 3aMmeHa nepeMeHHOM B ABOMHOM uHTerpanie. (2 daca)
IIpakTnyeckoe 3ansiTue 13.2. Tpoiinoii unterpai. [Ipunoxenus ABOWHBIX U TPOWHBIX MHTETpaoB. (2 Jaca)

Tema 14. KpupoJuneiubie H NIOBEPXHOCTHLIE HHTErPaJibl
IIpakTyeckoe 3ansaTue 14.1. KpuBonuneiinsle MHTErpaisl. (2 yaca)
IIpakTuyeckoe 3ansaTue 14.2. [ToBepxHOCTHBIE HHTErPaAbL. (2 Yaca)

Tema 15. Dj1eMEeHTHI TEOPUH TOJIS.
IIpakTuyeckoe 3ansaTue 15.1. OcHOBHBIC TOHATHUS Teopuu 1o, CkansapHoe npousBenaeHue. [IponsBoanas no HanpasiaeHuto. [ paanueHt.

IIpakTuyeckoe 3ansaTue 15.2. Bexropuoe nose. [Totok nmosns. Juseprenius noss. @opmyna OcTtporpanckoro-Iaycca.
IIpakTuyeckoe 3ansatue 15.3. Hupkymnsaus nomnst. Porop nmomns. @opmyna Ctokca.(2 yaca)
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Tema 16. YucioBblie psajbl

IIpakTuyeckoe 3ansaTue 16.1. IIpoBepka cxoguMocTu o onpeaeneHuto. Heooxoaumoe ycimoBue cXoauMocTu. Teopembl cpaBHeHH.(2 yaca).
IIpakTyeckoe 3ansaTHe 16.2. /locTrarouHble MIPU3HAKU CXOIUMOCTH.

Ipakruyeckoe 3ansaTue 16.3. 3HakonepeMeHHbIe psiabl. (2 daca)

Tema 17. CTeneHHbIe PAABI
IIpakTyeckoe 3ansaTue 17.1. dynkuuonanbHele psaabl. CTeneHHbIE paabl. (2 yaca)
IIpakTuyeckoe 3ansaTue 17.2. Psaapr Teinopa u Makiopena. (2 yaca)

Tema 18. Psaabl @ypre. UnTerpaa ®@ypee.
I[IpakTuyeckoe 3ansaTue 18.1. Psapt @ypre. UnTterpan Oypre (2 yaca)

Tema 19. KomnuiekcHblii aHATU3.

IIpakTuyeckoe 3ansatue 19.1. Jludpdepennupoanne QyHKIMi KOMIUIEKCHOTO NepeMeHHOoro. MuTerpupoBanue QpyHKIMNA KOMIUIEKCHOTO Tepe-
MEHHOTO. (2 yaca)

IIpakTuyeckoe 3ansaTue 19.2. Yucnoseie panpl. Crenennslie psabl. Paael Telnopa. Paner Jlopana.

IIpakTnyeckoe 3auatue 19.3. Hynmn ananutnyeckoit Gpyakmuu. Ocobbie ToUku. Beruetsl. [lpunokeHne BEIYETOB K BBIYMCIICHUIO HHTETPAJIOB. (2
yaca)

IIpakTuyeckoe 3ansitue 19.4. UTorossiit KOHTpOJb (2 yaca)
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