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encTteuTeneH: 06.05.2025 - 30.07.2026
A 11.03.04 3neKTpOHUKa N HAHOSMEKTPOHUKA
lNpogpune: MpoMbIlINEHHAA ANEKTPOHNKA
PIIJI 51.0.04 «Briciias MaTremaTHuKa»
Kypc 1
®opma KoHTpons 3.e. Wroro akaa.uacos Con 1 Con 2
““f:‘eK HaumeHoBaHME ?4';3: 3aver ia:LelT K KP Psgie pPrp 3:522') PakT :B;ZB 3;‘:22" n:';y Kf::zz:” cp Eg:: e VI'_L” Nex | na6 | np | ken | cp Eg:: e ”r? Nex | na6 | mp | ken | cp ﬁg}'::
51.0.04 Beicwas MaTeMaTuka 13 2 13 15 15 36 540 540 186 273 81 6 216 34 34 112 36 4 144 34 16 85 9
Kypc 2
®opma KoHTpons 3.e. Wroro akaa.uacos Con 3 Com d
““f:‘eK HaumeHoBaHME ?4';3: 3aver ia:LelT K KP Psgie pPrp 3:522') PakT :B;ZB 3;‘:22" n:';y Kf::zz:” cp Eg:: e VI'_L” Nex | na6 | np | ken | cp Eg:: e ”r? Nex | na6 | mp | ken | cp ﬁg}'::
51.0.04 Bbicwas maTemaTtvka 13 2 13 15 15 36 540 540 186 273 81 5 180 34 34 76 36

®opmupyemeie komrnereHuuu: OINK-1.

Tema 1. JIuneiinas aaredpa

Jleknms 1. MaTtpuue! n onepanuy Hag HUMHU. CBONCTBA MAaTPUYHBIX onepannii. TpaHCIIOHMpPOBaHUE MaTPULI.

ConepmaHHe AUCIIUIIITHUH bI

Jlexknms 2. OnpenenuTteny, UX BEIUNCICHUE U CBOMCTBA. Teopema o CyIecTBOBaHHH OOpaTHOM MaTpHIlbl. PaHT MaTpHIIBI U €ro CBOMCTBA.
Jleknus 3. Berarcnenue panra MaTpHIlbl, HAX0XICHHUE 00paTHOW MaTPHIIBL.

Tema 2. AHaTUTHYeECKAsA TeOMeTPUs
Jlexnus 4. Bextops!l ¥ pocTeiimme onepanuu Haj HUMH. CBOMCTBA 3THX omnepaiiuii. Heo0xommMoe i ToCTaTOIHOEe YCIIOBUE TMHEHHOW 3aBUCIMOCTH

BEKTOPOB. JlekapToBa NpsAMOYTojibHasl CHCTEMA KOOPMHAT.
Jlexnus 5. BeluncieHue CKalusipHOTO, BEKTOPHOIO U CMELIAHHOTO ITPOU3BEIEHUST BEKTOPOB.
Jlekuus 6. YpaBHeHHE TMHUY HA TUIOCKOCTH U B pocTpancTse. IlonspHas cucrema koopanHat. [lapamerprdeckoe 3aanue KpuBoil. Paznmudnbie BUIBI
YpaBHEHUH NPSMOI Ha TUIOCKOCTH.

Tema 3. Teopus npenesioB

Jlexuus 7. [lonsarue pynkuuu. [Ipenen pynxuum B Touke. [lpenen pyHkunu Ha OeCKOHEYHOCTH B OeCKOHEUHbIE NTpeAesbl. OCHOBHBIE TEOPEMBI O TIpeiee

byHKINH.
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Jlexuus 8. beckoneuno manelie u 6eckoHeuHo Oonpmre pyHkuun. Mx cBolictBa. Teopema, ycTaHaBIMBaIOMIas CBA3b MEeXAY (QyHKIMEH, e€ mpeaesnom u
OeckoHeyHo Majoi. Teopema 0 3aMeHe SKBUBAICHTHBIX OECKOHEUYHO MaIIBIX B Ipezenax. [1epBolil 3aMedaTenbHbIN mpeed.

Jlexkuus 9. HermpeprsiBHOCTH (pyHKITNH B TOUKe. OHOCTOPOHHSST HETPEPHIBHOCTL. HeMpephIBHOCTH CyMMBI, IIPOU3BEACHNUS, YaCTHOTO U CIIOKHOW (DYHKITHHL.
CBoiicTBa HempephIBHBIX (DYHKINHA. TeopeMbl: 0 HyJie HeTIpepbIBHON Ha OTpe3Ke (DYHKITUH, O IPOMEXYTOYHOM 3HAYSHHH HENPEPBIBHON (pyHKINH, 00
OTpaHMYEHHOCTH HEMPEPHIBHOM Ha OTpe3Ke (QYHKLIUH.

Tema 4. IluddepenunpoBanue

Jlexuus 10. [Tonstue npousBonHoi. Ee reomerpuueckuii cmoici. [Ipasuna quddepenuuposanus. Auddepenupopanue caoxkHOM 1 00paTHON HYHKIIUH.
Jlexnus 11. ITousarue nupdepennmana. Kpurepuit nuddepennupyemoctu. CBA3b MEXTy HSIIPEPHIBHOCTHIO M MU GEPEHINPYEMOCThIO. [ 'coMeTpruecKuii
cmbIch quddepennnana.

Jlexuus 12. Teopemsl o cpegaem. (Poms, Komm, Jlarpamxka) @opmyna Teiinopa. Pa3nosxkenne HEKOTOPBIX 3JeMeHTapHBIX QyHKIUI 1o hopmyne MakiopeHa.
(€*, cos(x), sin(x), (1+x)°, In(1+x)) [lpuMeHEeHNE B MPUOIUKEHHBIX BEIYUCICHHSX.

Jlexuus 13 [Ipu3Haky MOCTOSIHCTBA U MOHOTOHHOCTH (yHKIWH. JIoKanbHbIN 3KcTpeMyM GyHKIUH. HeoOX0qiMble U TOCTaTOUHBIC YCIOBHSI KCTpEMyMa

Tema 5. IleppooOpa3Hasi U HeonpeAeJAéHHbII HHTErPaJI

Jlexuus 14. [Tonstue nepBooOpasHoii. OCHOBHBIE CBOHCTBA HEONPEACIEHHOTO HHTETpaIa.
Jlexnus 15. MeTobl BEIUMCICHUS HEOMPEACIEHHBIX NHTETPAJIOB: 3aMEHAa IEPEMEHHOM, TI0 YaCTSIM.
Jleknus 16. laTerpupoBanne palinoHAIBHBIX TPOOEH.

Jlexknus 17. IloncranoBku YebOrinieBa u Ditepa.

Tema 6. OnpeneiéHHBII HHTErpaJI

Jleknms 18. Onpenenénnsiii nHTErpan. OCHOBHBIE CBOMCTBA ONPEAECIIEHHOr0 HHTErpana. OLEHKH HHTETPaoB. 3aMEHA IIEPEMEHHON B OIIPEIEIIEHHOM
WHTETpale.

Jleknus 19. ®opmyrna HHTETpUPOBAHMS 10 YACTSIM B ONpeAesieHHOM uHTerpasie. OnpeaenéHHbIH HHTETPall ¢ IEPEeMEHHBIM BEPXHUM MPEAETIOM
Jlexuus 20. [Ipunoxxenus onpeaenéHHoro narerpana. Beraucnenue miomaneit Guryp, IMH ayr, 00bEMOB Te BPaLEHUs C TOMOILBIO ONPeAETIEHHOTO
WHTerpaja

Tema 7. ®yHKIIUM HECKOJIBKHUX IepeMeHHBIX

Jlexuus 21. OGnacTb onpeneneHus, 00J1acTb 3HAUSHUH, IPe/Ie U HEMPEPHIBHOCTH (DYHKIMU HECKOJIBKUX NepeMeHHBIX. CBOMCTBA HENPEPHIBHBIX (DYHKLIUH.
Teopema o HenpepbIiBHOCTH U depenipyemMon pyHkuu. Heodxoaumoe u joctarouHoe ycioBue audhepeHIMpyeMOCTH.

Jlexuus 22. [IpousBoaHas cioxHOH QyHKUNU. Teopema o paBeHCTBE CMEIIAHHBIX YacTHBIX MPOM3BOAHBIX. Juddepenunanst BoicmxX nopsakos. @opmyna
Teinopa.

Jlexuus 23. Heo6xoanmMoe 1 JOCTAaTOYHOE YCIOBUE 3KCTpeMyMa. MccnenoBanue QyHKIIUN HECKOIBKUX MEPEMEHHBIX Ha IKCTPEMYM.

Tema 8. KpaTHble HHTErpajbl
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Jlexuus 24. JIBoitHbIe HHTErPaJIbl, UX TEOMETPUUYECKUN CMBICI U CBOICTBA. Teopema 0 CBEJICHUU ABOMHOTO MHTETpaia K HOBTOPHOMY JJII KPUBOJIUHEHHOM
o0racTu.

Jlexuus 25. 3aMeHa MepEeMEHHBIX B ABOMHOM HHTErpaje. SJkoOuan npeoOpa3oBaHus CUCTEMbI KOOpAUHAT. [ 'eoMeTpruecKkue v GU3HMUCCKUE MPUITOKESHHUS
JIBOMHBIX UHTETPAJIOB.

Jlexnus 26. TpoifHbIe HHTETPaJIbI, UX BEIYUCICHHE. | coMeTprueckue 1 QU3NUeCKue MPUI0KCHHS TPOHHBIX HHTETPAJIOB.

Jlexknusi 27.3aMeHa IEpEMEHHBIX B TPOMHOM HHTerpaie. [lummaaprdeckue u chepudecKkre KOOpIHHATEI

Tema 9. KpuBosnuHeiiHble M MOBEpPXHOCTHBIE HHTerpaJbl. Teopus moJst.

Jlexnms 28. KpuBonunenslii nuTerpai. CBa3b MeX 1y KpUBOJIMHEHHBIMU HHTETpajaMH MEPBOr0 U BTOPOT'O poja.

Jlexnus 29. CBoiicTBa KpUBOJIMHENHHBIX HHTErpaioB. @opmyna ['puna.

Jleknus 30. YcnoBus HE3aBUCUMOCTH KPUBOJMHENHOTO UHTErpaia OT IyTH UHTETPUPOBAHUSI.

Jleknus 31. IloBepXHOCTHBIE HHTETPAJIBI IEPBOTO U BTOPOro poza. CBsI3b MKy OBEPXHOCTHBIMHU MHTETpajlaMu TIEPBOTO U BTOPOTO poOJa.

Jlexnus 32. Teopems! ycranapnuBatomme ¢hopmynsl Octporpaackoro u CTokca.

Jlexnus 33. [IpousBoaHas o HampaBlIeHUIO. [ pagueHT, ero CBOMCTBA U MPUIOKECHUSL.

Jlexuus 34. [Tousarue nomnst. CoiicTBa moTeHIKanbHOro nosst. [lotok, ero npunoxxeHus JuBepreHiys, ee NpuiiokeHus u corctna. [lonsartue
cosleHoumapHOro nostst. L{upkysisiiust, ee npuioxenus. Potop, ero npunoxenust. Oneparops! ['amMuiibToHa U Jlammaca. CBoiicTBa mapHbIx KoMOuHaIwii: div rot

—

a , rot grad U, div grad U

Tema 10. IuddepenuuaibHbie ypaBHeHUsI

Jlexuus 35. duznyeckue u TEXHUUYECKHE 3a1a4H, TpUBOsIIUE K AuddepeHnnanbHpM ypaBHeHUIM. OCHOBHBIE MOHTHS TeOpuH AuddepeHInanbHbIX
ypaBHeHu#. TeopeMa O CyIeCTBOBAaHHU M €IMHCTBECHHOCTH peleHus 3aaa4un Komm. YpaBHeHUs ¢ pa3AeistonIMMUCs TepeMEHHBIMH.

Jlexuus 36. OqHopoansie nuddhepeHraibHbIe ypaBHEHUS IEPBOTO MOpsiAKa. Y paBHEHUS B MOTHBIX auddepennmanax. Jiuneitnsie auddepeHnpanbHbie
YpaBHEHHs IEPBOTO NOpsiKa. Y paBHeHHe bepHymu.

Jlexuus 37. YpaBHEHUs BBICIIHNX MOPSIKOB, TOIYCKAIOIIUE TOHKEHUE MTOPSIIKA.

Jlexuus 38. HeoOxoaumoe ycioBue uHEHHOM 3aBucuMocTr GyHKuni. JInneitnbie auddepennpanbapie ypaBHEHUS BRICIIUX TOPsAKoB. CyliecTBOBaHUE U
csoticta pemenuii JIOJY. Heobxonumoe ycinoBue nuHeiiHON He3aBucumocty pemenuit JIOAY. TeopeMsl o cyniecTBOBaHUN (PyHAAMEHTAIBHOW CHCTEMBI
pemrenunii JIOAY u o ctpykrype obmero pemenus JIOY.

Jlexnus 39. Teopema o ctpyktype obrmiero pemenus JIHY. JIHJY ¢ nmoctosHEBIME KO3 GHUITHEHTAME U CTIENIMATLHOM TpaBoi YacThio. Pemenne JIHY
METOIOM BapHalli¥ MPOU3BOJIHHBIX TTOCTOSHHBIX.

Tema 11. Paabl

Jlexuus 40. Yucnoroii psia. CXOAMMOCTh reOMETpHUYSCKOro psiaa. HeoOXoauMblii mpu3HaK cXoAuMOCTH. I'apMoHuUecKkuil psiji. TeopeMbl CII0KEHHUS,
BBIYUTAHUS, YMHOXKEHUSI HA YUCJIO JJIS YUCIOBBIX PSAIOB.

Jlexuus 41. [Ipusnaxu cpaBHenus1, Komm u [lanamOepa ai1st yncaoBbIx psgoB. MHTerpanbHbId NPU3HAK CXOAUMOCTH.

Jlexnus 42. 3Hakouepeayromuecs psaasl, npu3Hak Jleiionuma. JlocraTrodHoe ycaoBue abCONMOTHOM CXOIUMOCTH.
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Jlexnus 43 OynkuuoHansHbIe psiabl. [IpusHak Belieprpacca. TeopeMbl 0 HEMPEPHIBHOCTH CYMMBI, TOWIEHHOM UHTETPUPOBaHUH, U HepeHIIMPOBAHUN
(YHKLIMOHANBHOTO PAJA.
Jlekuus 44. Crenennoit psg. Teopemsl AGers v 0 CYIIECTBOBAHUH PaIlyca CXOAUMOCTH I CTETIEHHOTO psia. OCHOBHBIE CBOICTBA CTETICHHBIX PSIIOB.

Tema 12. Teopus ¢pyHKIMii KOMIIEKCHOTO IEPeMEHHOTI0.

Jlexuus 45. KoMiuiekcHble yncia U ASHCTBUA Hall HUMHU.

Jlekuus 46. OyHKIIMN KOMITJIEKCHOTO TIEPEMEHHOTO U KX OCHOBHBIE CBOHCTBA

Jlexuus 47. [Ipenen u HeNpepbIBHOCTD (YHKIUH KOMILIEKCHOTO TEPEMEHHOTO.

Jlexuus 48. [lupdepeHunpyeMocTs U aHATMTHYHOCTD. Y cioBust Komm-Pumana.

Ipaktuyeckoe 3anaTue 39. lccnenoanue OKII Ha aHATUTHYHOCTB.

Jlekuus 49. Unrerpuposanue OKII.

Jlexuus 50. Teopema Komn 111 0JHOCBSI3HON ¥ MHOTOCBSI3HOH oOnactu. MHTerpanbHas Gpopmyna Kormm.
Jlexnus 51. Crenennslie psapl B KOMITIEKCHON oOmactu. Pser Teitnopa u Jlopana.

o4 Havasna rnogrotosku (1o yHeOHOMY I/1aHy) 2026
06pa3oBatesibHbii cTaHgapT (BO M) or 20.12.2023



