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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnoiHeHusi B ouepeHoM yueOHOM roay

TlepecmoTpeHHast paboyasi mporpaMMma yTBEpIKJeHa Ha 3acelaHiK y4EHOTOo coBeta banaxuunackoro ¢unmuana HHI'Y
10 wrons 2020 r. [TpoTokon Ne 6. TIpencenarens yu€noro copera b HHI'Y A K. Bangun

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucronaenns B 2020-2021 yueGHOM roAy Ha 3aceIaHuu Kabeapsl
IIpuxnangoil nHbOpMaTUKK, HHGOPMAIMOHHEIX TEXHOJIOIHUH, paauo- U snekrporexauku b HHT'Y

ITpotokoin ot 6 utonst 2020 r. Ne 10
WN.o. 3aB. kadenpoit JI.H. IllyBaes

Busuposanne PIIJ] 1Jis1 MCIIOJIHEHHSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens OMK
20 T.

Pa6ouas nmporpamMma mepecMOTpeHa, 00CyKIeHa U 0100peHa s
ucnosiHenus B 2021-2022 vueGHOM ronv Ha 3acenaHuu kademansl

IIpotokos oT 2020r. Ne
3aB. kadeapoit

Busuposanue PII/] nJ1s1 MCIIOJIHEHHMSI B OUepPeHOM Y4eOHOM roay

IIpencenarens OMK
20 T.

Pabouas mporpamMmma nepecMoTpeHa, 00CyXaeHa U 0JJoOpeHa Jis
ucnonaeHust B 2022-2023 vueOHOM ronv Ha 3acenanuu kabemnbl

IIpotokomor 20 1. Ne
3aB. kadeapoit

BuzupoBanmue PIIJ] nis ucmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

IIpencenarens OMK
20 T.

Pabouas mporpamMmMa nepecMoTpeHa, 00CyXIeHa U 0JJ00peHa s
ucnoaeHust B 2023-2024 vaeObHOM ronv Ha 3acemanuu kabemnbl

IIpoTokom ot __ 20 1. Ne
3aB. kadeapoit



1. Mecto aucuumimasl B ctpykrype OITIOIT

JucuuruinHa oTHocuTes K obOssarensHoit uwactu OIIOIl (B1.0.12), opuenTupoBana Ha
MOATOTOBKY BBIYCKHUKOB K PpEHICHHIO BCEX 3asABJICHHBIX THUIOB 3a1a4 MpodhecCHOHATbHOM
JeSATeNbHOCTH U YacTuuHoe (opmupoBanue kommereHimuu OIIK-2, ompenensemoe WHAMKATOpaMu
OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4.

®opmupoBanue komnereHuu OIIK-2 naunHaercst B X0/1e OCBOEHUS 3TOM JUCHUILIUHBL, Oy/IeT
IIPOIOJDKEHO pU ocBoeHnu auctuiuina Pusuka (OI1K-2.5, 2.6), Texuudeckas mexanuka (OITK-2.5)
U 3aBEPIIEHO B XOJ€ BbINOJHEHHUA (O3HAKOMUTENBHOM MNPAKTUKM U TOJATOTOBKM BpIMycKHOM
KBATM(UKAITMOHHON paboThI (0akaaBpCKO paboThI).

2. Ilnanupyemble pe3yJibTAThl 00yYeHHs! 0 JUCIHILINHE, COOTHECEHHBIE ¢ IJIAHUPYEMbIMHI
pe3yJIbTaTaAMH OCBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbl (KOMIETEHIHSIMH M HHAHKATOPAMHU
AOCTHIKEHHUSI KOMIIeTEeHIIHiA)

IInanupyemble pe3yJbTaThl 00y4eHUs 0 TUCHUIIMHE (MOAYJIIO),

®opmupyemble B COOTBETCTBHH ¢ HHAUKATOPOM JOCTH:KCHHS] KOMIIETCHIMH
HaumenoBanue
KOMIIeTeHIIM U NHankaTop 10CTHKEHHUSA
(xon, conep:kaHue KOMIIeTeHIIN U Pe3yabTaThl 00yueHus OUECHOMHOTO
KOMIIETEHIINH ) (xon, conepxanue 10 JMCHUILINHE cpeictea
WHIUKATOPA)

OIIK-2. Crocoben | OIIK-2.1. [Ipumensiet 3HAEeT OCHOBHBIE METO/bI [IpakTuueckue
NIPUMEHATD MAaTE€MaTHYECKHUH anmapar | aHAIUTHUYECKOH T€OMETPUM, TUHEHHON 3a7aHus,
COOTBETCTBYIOLINM | aHATUTUYECKON anreOpbl, MAaTEMaTHYECKOTO aHAIIN3A, TEOPETUIECKHE
(mzuKo- FEOMETPUH, IMHEUHON TEOpUHU PYHKIUN KOMILIEKCHOTO BOIIPOCHI,
MaTeMaTHYeCKUi anreOpsl, [IEPEMEHHOT0, TEOPUH PAAOB, TEOPUU JIOMaIlIHue
amnmapaTt, METO/IbI nddepeHInaTBEHOTO | mddepeHInaTbHBIX YPaBHEHHH, 3a/1aHus,
aHaJIn3a u HMHTETPAJILHOTO TEOPUU BEPOSTHOCTEN 1 Pa3HOYPOBHEBEI
MOJIETTUPOBAHMUS, ucuucieHust GyHKIUU MaTeMaTHYECKON CTaTUCTUKH, € 33/1a4 U
TEOPETHYECKOTO U OJTHOM MePEeMEHHOM. YHUCIIEHHBIX METOJIOB JIJIsl PEIICHHUS 3aJIaHus
skcrepuMeHTanbHo | OIIK-2.2. Ilpumensier KOHKPETHBIX 33734 B

r'0 CCIIeJOBaHUs
MIpH pEIIEHUU
podecCHOHANTBHBIX
3aj1a4

MaTeMaTHYECKHH anmapar
Teopun (HYHKIIUU
HECKOJIbKUX MEPEMEHHBIX,
TEOpUU PYHKIUN
KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUHU
PSI0B, TEOpPUU

g depeHInaTbHBIX
YpaBHEHUH.

OIIK-2.3. [Ipumenser
MaTeMaTHYECKH amnmapar
TEOpPUHU BEPOATHOCTEN U
MaTEeMaTHYECKON
CTaTUCTHKH.

OIIK-2.4. [Ipumenser
MaTeMaTUYECKUH armapar
YHCJIEHHBIX METOJIOB.

npodecCHOHANBHON AEATENTbHOCTH.

‘YMeeT BoCIIpUHUMATh IIEHHOCTH
MaTeMaTHKH KaK HayKd ¥ CBOOOHO,
OTIEpPUPOBATH C A0CTPaKTHBIMU
00BEKTaMU U OBITh KOPPEKTHBIM B
yHOOTPEeOJICHUH MaTEMaTHISCKUX
MOHSATHH U CHMBOJIOB AJIS1 BBIPAXKECHUS
KOJMUYECTBEHHBIX U KAUECTBEHHBIX
OTHOIIIEHUH TEMOHCTPHPOBATH
0a30BbIC 3HAHMA B 00JacTH
MaTeMaTHKH U MaTEMAaTHYECKUX
METOJ0B pacy€TOB U MOJIEJIUPOBAHHS.

Brnageer HaBBIKaMH COBPEMEHHBIX
BHJIOB MaT€MaTHUYECKOT0 MBIIIJICHMS,
WCTIOJTb30BAaHUS MAaTEMATHIECKUX
METOJIOB 1 OCHOB MaT€MaTHIECKOTO
MOJIETTMPOBAaHMS B TPAKTHUECKOU
JESATENBHOCTH, MATEMaTHUYECKUMU
METOJIaMH B MPHIIOKEHUSAX K
TEXHUYECKUM HayKaM.




3. CTpykKTypa U coJep:kaHHe TUCHUILIHHBI

3.1 TpyaoéMKOCTh TUCHHILINHBI

O04YHO-3a04Hast popma oOydeHHs
OO6mast Tpy10EMKOCTh 28 3ET
Yacos 110 yueOHOMY IUIaHy 1008
B TOM YHCIIC
ayJUTOpHBIE 3aHATUA (KOHTAKTHAs paboTa): 272
- 3aHATHUS JIEKIIMOHHOI'O THIIA 130
- 3aHATHUS CEMUHAPCKOTO TUTIA 130
- KCP 12
caMoCTOsATeNIbHAs padboTa 583
IIpomexxyTouHas arrecTanus — 3K3aMeHbI U 3a4€ThI 153

3.2. Conep:kaHue THCIHHILINHBI

B ToM 4ucie B 04HO-3204HOI hopme

KonTakTHas pa6ora (padora Bo

HaumenoBanue u KpaTKoe¢ CoAepKaHuEe . CamMocrosT
Pa3aesioB M TeM TUCHUIIUHBI (MOAYJIs), Bcero B3aHMO/eliCTBHH C NpenojaBareem), eJILHAasI
(¢opma npome:KyTOUHOM aTTECTALMHU 110 (4acer) achbl U3 HAX paGora
JAMCHHUIIHHE (MOLY.TI0) 3ansarus 3ansaTus 0Gyuarome
JIEKIHOHHOTO | CEMHHAPCKOIO Bcero FOCS. UACKI
THIIA THIIA ’
BBenenune B MaTeMaTUUECKHI aHAIIN3 21 4 4 8 13
Onementapuble QyHKInU. Teopus 70 8 8 16 54
npenenoB. beckoHeuyHO Maltbie
I[H(b(i)epveﬂunwubﬂoe HCHHCIIeHNE 70 8 8 16 54
(GyHKIUI 0IHOM TIepeMEeHHON
I/IHTeEpanbﬁoe HCHHCIIEHHE (byHKIHIH 70 8 8 16 54
OJTHOM TTepEeMEeHHOM
Jluneitnas anreOpa v aHaIMTHYECKAs 90 12 12 2 66
TreOMETPHUS
I[H(b(i)epveHuHanLHoe UCYHICIICHUE 20 6 6 12 8
(YHKITHI HECKOJIBKUX TIEPEMEHHBIX
UucnoBble ¥ (PyHKIIMOHATIHHBIE PSIIBI 20 6 6 12 8
OObikHOBeHHBIE AU hepeHraabHbIe 36 12 12 24 12
ypaBHEHUS
BapuaiirionHoe ucuucieHue 20 6 6 12 8
Teopust pyHKINN KOMIUIEKCHOTO 42 6 6 12 30
MEPEMEHHOTO
Teopus nons 42 6 6 12 30
VYpaBHeHHS MaTeMaTHYeCKO# pu3nku 45 6 6 12 33
Teopus BeposTHOCTEMH 42 6 6 12 30
MaremMatruyeckas CTaTUCTUKA 42 6 6 12 30
OCHOBBI TUCKPETHON MaTeMaTUKU 71 10 10 20 51
MeToapl OITUMU3AIAT 71 10 10 20 51
YucaeHHbIE METOIBI 71 10 10 20 51
KCP 12 12
ITpoMexxyTouHas aTTecTaius — 153
SK3aMEHBI U 3a4YETHI
Hroro 1008 130 130 272 583




1. MmuoxecrBa. Omnepauuu ¢ MHOXKeCTBaMH. JIeKapTOBO IPOU3BEJECHUE MHOMKECTB.
OToOpakeHus: MHOXKECTB. MOIIIHOCTh MHOXECTBA. MHOXKECTBO BEIIESCTBEHHBIX dncen. DYyHKIHS.
O6mactp e€ omnpenenenus. CrnoxHele W oOpatHble (yHkiuu. ['paduk ¢yHkiun. OCHOBHBIC
JJIEMEHTapHbIE (YHKIUHU, UX CBOHCTBa M rpaduku. KomruiekcHble yucia M JACHCTBHS C HUMH.
N300pakeHre KOMIUIEKCHBIX 4YHCENl Ha IJIOCKOCTH. MOAyNb M apryMEeHT KOMIUIEKCHOTO 4YHCa.
Anrebpanueckass U TpUTOHOMeTpHUecKas (OpMbl KOMIUIEKCHOTO umcia. [lokaszarenpHas (opma
KOMIUIEKCHOTO yncia. @opmyna Ditnepa. KopHu U3 KOMIIEKCHBIX YHUCEII.

2.Yucnossle nocienosarenbHocTu. [Ipenen uncnosoii nocnenosarenbHoctu. Kputepuii Komm.
Apudmernueckue cpoiictBa mnpenenoB. Ilepexon k mpeneny B HepaBeHcTBax. CyllecTBOBaHUE
npejena MOHOTOHHOW OrpaHMYEeHHOW mocienoBarenbHOocTH. [lpenen (QyHKIUMM B TOYKE M Ha
OeckoHeuyHOCTH. beckoHeyHO Mayible M OeckoHeyHO Oonbiuue ¢yHkuuu. CBOMCTBa mpenena
¢ynkuuu. OpHOCTOpOHHUE TIpenenbl. [Ipenensl MOHOTOHHBIX (QYHKIMH. 3ameyaTenbHbIe MPEebl.
IIpenen ¢yHKIMM B TOYKE M Ha OECKOHEYHOCTU. beCcKOHEYyHO Manble M OEeCKOHEYHO OoJjbliue
¢ynkuuu. CpoiictBa mnpenena ¢yHkuun. OmHOCTOpOHHHME Tpenensl. llpexensl MOHOTOHHBIX
¢byHKkuui. 3ameyaTeabHbIC IPEJIeIbl.

HenpepeiBHOCT QyHKIMEM B Touke. JIOKanbHBIE CBOWCTBAa HENPEPHIBHBIX ()YHKIIHMMA.
HenpepsiBHOCTh clo’kHOW U oOpaTHOW (¢yHKuMid. HemnmpepbIBHOCTH 3J€MEHTapHBIX (GYHKLUH.
OnHOCTOPOHHSS HEMPEPBIBHOCTH. TOYKM pa3phiBa, UX KIIACCH(HUKAIIHS.

CpaBuenue ¢pynkuuii. CumBosbl 0 1 O. DKBUBaJICHTHBIE (DYHKIIUU.

CpoiicTBa (QyHKIMH, HENPEPHIBHBIX Ha OTPE3Ke: OTPAaHUYCHHOCTh, CYIIECTBOBAaHUE
HauOOJIBIIET0 M HAMMEHBLIEr0 3HAYEHWH, MPOMEXYTOYHble 3HaYeHHs. Teopema 00 oOpaTHOM
byHKIHN.

3. Ilonsatue ¢ynkuuu, nuddepenuupyemoir B Touke. [luddepenunan ¢GyHKIUH, €ro
reoMeTpuyeckuil cmbicia. OO01iee mpeicTaBiIeHHe 0 METOAAX JIMHEAPU3aLUH.

[TpousBonHas (QyHKIMM, €e CMbICI B pa3NUUHBIX 3ajnadax. [IpaBuna HaxoxaeHuUs
MPpOU3BOHON U nudPepenmana.

ITpousBosnHas cnoxkHOW M oOpatHoi (yHkumit. MHBapnantHoCTh Gopmbl nuddepeHnuana.
HuddepenunpoBanue GyHKIUHN, 3aJaHHBIX TAPAMETPUUECKH.

4. Touku skctpemyma ¢yHkuuu. Teopema @epma. Teopems! Poms, Jlarpanxka, Kommu, nx
npumenenue. [IpaBuio Jlonurans. [IpousBogusie u nuddepenmansl BeICUX nopsaakoB. Popmyna
Telinopa ¢ ocratounbiM wieHoM B (opme Ileano u B dopme Jlarpanxa. PaznoxeHne oCHOBHBIX
aneMeHTapHbIX GQyHKIME 1o ¢opmyne Teinopa. Ilpumenenue ¢opmynsl Teiinopa s
NPUOINKEHHBIX BBIYMCICHUM.

5. VYcioBus MOHOTOHHOCTH (YHKIMH. ODKCTpeMyMbl (YHKLUHH, HEOOXOAMMOE YCIOBHE.
Hoctarounsle ycioBus. OTbICKaHME HAuUOOJBIIET0O W HAMMEHBIIEr0 3HAYeHUH (QYHKLUH,
mudpdepenuupyemoii Ha otpeske. MccrnenoBanue Beimykioctd QyHkuuu. Touku mneperuba.
Acumnrotsl pyHkimid. [TonsTue 06 acuMOTOTHYECKOM pazioxkeHuH. OOImas cxema HCCIIeOBaHUSL
GbyHKIIMU U nocTpoeHus ee rpaduka. BekTop-GyHKIMS ckanspHOro aprymenta. [lonstue kpuBoi,
rinankas kpusas. KacarenbHas k kpuBoil. KpuBnsna kpuBoil. Paguyc xpuBu3Hbl. ['1aBHas HopMaib.
bunopmans. Kpydenne kpuBoil.

6. IlepBooOpasnas. HeompeneneHHslii UHTErpan U ero cBoiicTBa. TaOiauuHble WHTETPabI.
3aMeHa MepeMeHHON W MHTErPUpPOBAHUE MO YAaCTSIM B HEOIpeAeIeHHOM MHTerpane. MHOTouseHsb.
Teopema be3y. OcHoBHas Teopema aireOpnl. Pa3znokeHune MHOTOWIeHa C JeHCTBUTENBHBIMU
Koa¢duLIMeHTaMH Ha JIMHEHHbIE U KBaApaTUUHbIe MHOXKUTENU. PaznojkeHue palnoHaIbHBIX IpoOeit
Ha TmpocTeimue. VHTerpupoBaHMe palMOHAIBHBIX Jpobel. HHTerpupoBaHne HEKOTOPHIX
UPPaLMOHATIBHBIX ¥ TPAHCLIEHIEHTHBIX (PYHKIIMA.

7. 3ana4uu, IPpUBOAAIIME K IOHATHIO ONIPEEIEHHOro nHTerpana. OnpenenéHHblii HHTETpal, €ro
cBoiictBa. @Dopmyna HreroToHa-JleliOHUIla, €€ TpUMEHEHWE MJIS BBIUYMCICHUS ONpPENeTIEHHBIX
UHTErpasoB. ['eoMeTpuueckne u MEXaHUUYECKUE TPUIIOKEHUS ONPENEIEHHOIO HHTETpaa.
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8. HecoOGcTBeHHBIE MHTETPAJIbl ¢ OECKOHEYHBIMH MpeeslaMi M OT HEOTPaHHMYCHHBIX (PYHKITHH,
UX OCHOBHble cBoiicTBa. [Ipu3Haku CXOAMMOCTHM HecOOCTBEHHBIX HHTerpaioB. [loHsTue
CUHTYJISIPHBIX UHTETPAJIOB.

9. 3amaum, npuBomsmme K auddepeHUanbHbIM ypaBHeHUsM.  JuddepeHnuanbabie
ypaBHeHUs1 1epBoro mnopsaka. M3okmuabel. 3agaua  Komm. Teopema cyiiecTBOBaHUS U
€IUHCTBEHHOCTH pemeHus 3aaadun Komm. OCHOBHBIE KiacChl ypaBHEHUM, WHTEIPUPYEMBIX B
KBaJpaTypax.

10. quddepennmanbupie ypaBHEHUS BhICIINX MOpsiakoB. 3amada Kommu. [ToHaTHe 0 KpaeBbIX
3amadax g AuddepeHnnanbHbIX ypaBHEHUH. YpaBHEHHS, JOMYCKAIONIME MOHMKEHUE IOPSJIKA.
Jluneitnble nuddepeHuaNbHbIE YpaBHEHHs: OJHOPOJHBIE W HeoaHOponaHble. OOmiee pelieHue.
@dyHnaMeHTalbHas cucrema pemenuid. Meron Jlarpanxka Bapuanuu NOCTOSHHBIX.

11. Jlunetinpie pauddepeHraabHble ypaBHEHUS C IOCTOSHHBIMH KO3 (UIIMCHTaMH.
VYpaBHEHUs ¢ TPaBOM YaCThIO ClIEHUAIbHOTO BHj1a. OnepaliuOHHBIA METO/.

12. HopmaneHas cuctema auddepeHnnanbHbiX ypaBHeHHH. BekTopHas 3amuch HOpManbHOU
cuctembl. 3amada Kommwm s HopMmanbHON cucTembl nud@epeHnanbHbIX ypaBHEHUH. Teopema
CyLIECTBOBaHUS M  €OUHCTBEHHOCTH  pewmeHus 3amzaun  Komm.  Cucrtembl  JHMHEHHBIX
TQepeHInaIbHBIX YPAaBHEHUH C MOCTOSIHHBIME KO3 QHUIIHEeHTaMU

13. Bektopsl. JIuneiiHbie onepaiiuy Haja BekTopamu. [Ipoekius BekTopa Ha och. JlekapToBbI
KOOpJMHAThl BEKTOpPOB U ToyeK. CKalsipHOE IPOU3BEIECHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA,
KOOPJIMHATHOE BbIpa)XEHHE. BEKTOpHOE M CMEUIaHHOE IPOU3BEIEHUE BEKTOPOB, HUX OCHOBHBIE
CBOMCTBA M T€OMETPUYECKUN cMbIcT. OmpeaenuTeau BTOPOro U TpeThero nopsaka. Koopaunarnoe
BBIPKEHHE BEKTOPHOI'O U CMEIIAHHOTO ITPOU3BEICHNUS.

14. Tlpsimas Ha 1utockocTH. Pasnmuunbie (OpMBI ypaBHEHHMH MPSIMOM Ha IUIOCKOCTH. YTOJ
Mexay mnpsMbIMU. PaccrosiHue oT Touku 10 mnpsmou. [IpsMas ¥ MIIOCKOCT B MPOCTPAHCTBE.
VYpaBHEHHE IUIOCKOCTH W MPSIMOM B IMPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTAMH. YTOJI MEKIY
OpSAMBIMUA. YTOJI MEXIY HPSIMOM M IIOCKOCThI0. KpHBBIE BTOPOro MOpsIKA: AIIMIC, THepOoda,
napabosa. [loBepXHOCTH BTOPOTrO MOpsIKa.

15. Pemenune cucremsl n JIMHEHHBIX anredpanyeckux ypaBHeHui meroom ["aycca.

Onpenenureny n-ro Mnopsiika M MX CBOHCTBA. PasnokeHue omnpeaenuTens MO CTPOKe
(cronbuy). Pemenue cucteM n JMHEHHBIX alreOpandecKMX YpPaBHEHMH C N HEU3BECTHBIMU I1O
npaBuiny Kpamepa. Marpunbl u aeiictBus ¢ Humu. OOpartHas marpuiia. PerieHwe MaTpuyHBIX
YpaBHEHMH ¢ MOMOIIbIO 00paTHON Marpuibl. JIuHelHble npocTpaHcTBa. JIMHENHHas 3aBUCUMOCTD U
HE3aBUCHMOCTbh CHCTEMbI BEKTOPOB. PazMepHOCTh 1 0a3uc NMHENWHOTo nmpocTpaHcTBa. KoopauHaTsl
BekTopa. IIpeoOpa3oBanue KOOpAMHAT MpH IMepexoje K HoBoMy Oasucy. JIuHelHble omepaTopbl U
JnercTBUsl ¢ HUMHU. Marpuna JjuHelHoro omepatopa. CBs3b MeXAy MaTpHUIlaMU JIMHEWHOTO
oreparopa B pa3JIMYHbIX Oa3ucax.

Panr marpunsl. Teopema o panre. Boruncnenue panra marpuilbl. COBMECTHOCTb CHUCTEM
JUHEHHBIX anreOpanuyeckux ypaBHeHWH OIHOpPOAHAsE W HEOJHOPOIHAs CHCTeMbl. Teopema
Kponekepa-Kanemu. ®OyHaaMeHTanbHas CHUCTEMa PELICHHIA. CoOcTBeHHBIC 3HAYCHHUS U
COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIlepaTopa. XapakTepuCTUUECKU MHOTOUJIEH.

16. bununeiinple u KBagpaTuuHble Qopmbl. Marpuua kBagpatuyHoi ¢opmbl. [IpuBenenue
KBaJpaTHUHOW (opMBI K KaHOHHYecKOoMy BHuAy. DopmynupoBka 3akoHa uHepuuu. Kpurepwuii
CunpBecTpa MOJIOKUTEIBHOU ONpeAeNEHHOCTH KBaJapaTuyHOU (opmbl. EBKINIOBEI MPOCTpaHCTBA.
HepasencrBo Komm-byHsakoBckoro. Matpuna I'pama ckaasipHOro INpOU3BEACHHUs, €€ CBOWCTBA.
OproroHanbHbIE W OpTOHOpMHUpPOBaHHBIM 0Oa3uc. [Ipouecc oproronamuzanuu. OpTOroHaIbHOE
JIOTIOJNIHEHNE TOANPOCTPAHCTBA B EBKIMAOBOM IpocTpaHcTBe.  ConpspkE€HHBIE ONEpaTopsl B
€BKJIIMJIOBOM TIPOCTPAaHCTBE M MX cBoMcTBa. CamocomnpsikénHble omnepaTtopel. [locTtpoeHue
OPTOHOPMHUPOBAHHOTO 0Oa3uca M3 COOCTBEHHBIX BEKTOPOB CaMOCONPSKEHHOTO —oOIeparopa.
OpToronanbHble ONEPATOPBI, UX CBOMCTBA. OpTOroHaNbHbIE MaTpHIbL. [IoHATHE O TEH30pax.

17. IIpoctpanctBo R,. MHoxecTBa B R, OTKpBITBIE, 3aMKHYTBIE, OIPaHUYEHHBIE, JINHEHHO
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CBs3HblE, BbIMyKible. KomnakTHocTh. @DyHKIMHM HECKOJBKUX mepeMeHHbIX. llpemen wu
HenpepeIBHOCTh (GyHKIUU. DyHKIMU, HENpEepbIBHBIE Ha KommakrTax. [IpoMexyTouHble 3HAUEHUS
HEeNpepbIBHBIX  (PYHKIMI Ha JIMHEHHO CBS3HBIX MHOXeECTBaxX. YacTHbIE IPOU3BOJHEIE.
Huddepenunan, ero cBa3b ¢ YaCTHBIMU MPOU3BOAHBIMU. HBapuaHTHOCTH hopmbl quddepeHnuana.
I'eoMeTpruyeckuii CMBICIT YacCTHBIX MNPOW3BOAHBIX U mauddepennmana. I[IpousBogHas 10
HarpaBjeHuto. ['paiueHr.

18. YactHeie mpoum3BoAHbIE M uddepeHransl Boicux nopsakoB. Popmymna Teitnopa.
OtoOpaxkeHusi MHOXECTB M3 IpocTpaHcTBa R, B mpoctpanctBo Rp. HenpepoiBHble U
muddepeHrpyembie 0ToOpakeHusi. DYHKIMOHANBHBIE ONpPEICTUTENH. Y CIOBUE HE3aBUCHUMOCTH
cucrembl Qynkuuii. HesBubie dynkuuu. Teopemsl cymectBoBanus. JuddepeHnpoBanue HesSBHBIX
¢ynkuuii. Teopema 06 06paTHOM 0TOOPaKECHHH.

19. DxcrpeMymbl GYHKIIMA HECKOJIBKUX TepeMeHHBIX. HeoOXxomumoe ycioBHe SKCTpeMyMa.
JlocTato4HOE YCIOBHE DKCTPEMYMA. Y CIIOBHBIN dKCTpeMyM. Meroa MHoxutenel Jlarpanxa.

20. OyHKIMY KOMIUIEKCHBIX IEPEMEHHBIX. DIIeMeHTapHbIe (PyHKIMHU, NX CBOMcTBa. BeTBH
MHOTO3HaYHBIX (hyHKIHHA. J{nddepennupyeMocTs n aHaTuTHIHOCTh. Y cioBus Komu-Pumana.

21. TapMmoHuYeckue u aHanuTuueckue GyHkun. ['eoMmeTpuueckuit CMbICT MOIYJIS U
apryMeHTa IPOU3BOTHON aHATUTUYICCKOW (DYHKIINU.

22. Kondopmusie orobpaxenus. Teopema Pumana. Kondopmasie oToOpakeHuUs
AJIEMEHTAPHBIMH (DYHKIMSIMH: JTMHEHHOH, TpoOHO-TUHEHHOM, (pyHKkuuei XKykoBckoro. [TpuHmmmn
COOTBETCTBUS I'paHull. [IpuHLMI cCHMMeETpUU.

23. CkaniipHO€ U BEKTOpHOE moje. [{upKymsiius BEeKTOPHOro MoJis BAOJIb KpuBOil. [1oTOK mosis
yepe3 NOBEPXHOCTb.

24. ®opmyna I'aycca-Octporpanackoro. JluBepreHIUs BEKTOPHOIO I0Jid, €€ (hU3MUecKHid
CMBICIT

25. ®opmyna Ctokca. PoTop BEKTOpHOTO MOJIs, ero (PU3HUeCKUd CMBICT.

26. lloreHmuanpHOE IIOJE€, €r0 CBOKMCTBA. YCJIOBHE NOTEHIUAIBbHOCTH. HaxoskaecHue
MOTEHIIMaJa.

27. ConeHouJaidbHOE TIOJE€, €ro CBOWCTBA. YCIOBHE COJICHOMAAIBLHOCTU. BeKTopHbI
MOTEHILINA.

28. dusmnueckue 3aJaud, NPUBOJAIIME K JUPPepeHlraTIbHbIM YypaBHEHUS B YaCTHBIX
npou3BoaHbIX. KonebarenbHble MpoOLECcChl, TEIIONPOBOAHOCTy M AU (dy3usi, CTalMOHApHbIE
nporecchl. DJIeKTPOMAarHUTHOE Iojie, YypaBHeHMs MakcBemna. Kiaccudukanus nuHEHHBIX
YPAaBHEHUI B YacCTHBIX MPOM3BOAHBIX BTOPOTO MOPsIKA U MPUBEIEHUE MX K KAHOHWUYECKOMY BHIY.
Xapakrepuctudueckoe ypaBHeHHe. IlocTaHoBKa OCHOBHBIX 3ajad: 3amada Komm, kpaeBele 3amauy,
CMEIIIaHHbIE 3aJa4M, KOPPEKTHOCTh MOCTAHOBKM 3a1ay. YpaBHeHue Jlammaca. @opmyna ['puna.
Teopema o cpenneM, npuHuun Makcumyma. Oynkuus ['puHa u €€ npuMeHeHHne K PelIeHUI0 KPaeBbIX
3amau. ®opmyna Ilyaccona mnsa mapa, kpyra. 3amada Ha cCOOCTBEHHBIC 3HAYCHHSI U COOCTBEHHBIS
¢byskun 17 oneparopa Jlamnaca. CoiicTBa cOOCTBEHHBIX (PYHKIIMN M COOCTBEHHBIX 3HAUEHUH.

29. Meton @ypbe penieHus KpaeBbIX 3a7ad Uil ypaBHeHUs 1lyaccoHa u cMemaHHbIX3a1a4 Juis
BOJIHOBOTO YPAaBHEHMsI M ypaBHEHHUs TeruionpoBoaHocTH. PyHkuuu beccens. Pemenune kpaeBbIx
3ama4 ans ypaBHeHus IlyaccoHa M cMelIaHHbBIX3aJad JJi BOJHOBOIO YpPAaBHEHHUS U YPaBHEHMS
TEIUIONPOBOAHOCTH B LHMWJIMHAPUYECKUX o0nacTsaX. MHTerpanbHele ypaBHeHus: dpearosbMa BTOPOro
poma. Teopembr ®@pearonsma. MeToAbl pELUICHHS HWHTETPAIBHBIX ypaBHEHUM. [loTeHnmansl.
CBenenue KpaeBbIX 3a1ay g ypaBHeHHMs [lyaccoHa K MHTErpajJbHBIM YpaBHEHHUSM C IMTOMOIIBIO
noteHmanoB. 3amadya Komm s BomHOBOrOo ypaBHeHus. Dopmynbel [lamambGepa, Ilyaccona,
Kupxroda. [Mpunnun Iroiirenca. 3amada Komm namns ypaBHEHHs TEIUIONPOBOAHOCTH. WHTerpan
ITyaccona. ITonsitue 0600mEHHBIX QPYHKINI 1 0000IEHHBIX pelIeHHH, (yHIAMEHTAILHOE PELICHHUE.
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30. IlpocTpaHCTBO »dJeMEHTapHBIX COOBITHH. Anrebpa coObiTuii. I[loHsTHEe CciaydaltHOTO
coObITHsl. BeposTHOCTh. AKCHOMAaTH4ECKOE IOCTPOEHUE TEOPUU BEPOATHOCTEH. DJeMEHTapHas
TEOpHsl BEPOSATHOCTEH. MeToAbl BBIYMCICHUS BEPOSTHOCTEW. YClIOBHas BepOATHOCTh. Dopmyia
nosiHo BepositHocTH. @opmyna baiteca. Cxema bepuymiu. Teopemsl [lyaccona u Myaspa-Jlamnaca.
JuckperHble ciydaiiHble Benv4uHbl. DyHKIMA paclpenciieHus U ee cBoWcTBa. MareMarnyeckoe
OXKHUJAHUE U JUCIEPCUs AUCKPETHOM CllydallHOW BenuduHbl. HenpepbiBHBIE cy4yailHble BEJIMYUHBI.
OyHKIMS pacnpeleneHns, IJIOTHOCTh BEPOSTHOCTU CIy4alHON BEIMYMHBI, MX B3aUMOCBA3b U
CBOMCTBAa. MaremaTuyeckoe OXUJAaHUE M JUCHEPCUS HENPEPhIBHOM CIy4YalHOW BEJIUYMHBI.
HopmManbHoe pacrpeneneHue 1 ero CBOMCTBa.

31. 3akon Oonpmmx umcen. Teopembl beprymin m YeOwmmieBa. lleHTpanbHas mpenenbHas
teopema JlsmynoBa. Cnyuaiinbie BekTOpbl. DyHKIUS pacnpeneneHus. Y CIOBHBIE pacipeneieHus
CIIy4alHbIX BEJMYMH. YCIIOBHbIE MaTeMaTH4eckue oxujnaHusa. KoBapuanuoHHass wmarpuua.
Koadpdpumments! koppemsinnu. OyHKIUH CITyYailHBIX BEUYMH U CIYYalHBIX BEKTOPOB, MX 3aKOHBI
pactipeneneHus. XapakTepuctuueckue (yHKIMH M ux cBoiictBa. llenn Mapkosa. Ilepexoansie
BeposATHOCTH. [IpenenvHas Teopema. CranuoHapHoe pacnpeznenenue. Ilonsatue ciayyaitHOro
npouecca. [Ipoueccsl ¢ HezaBucuMbIMK npupameHusamu. IlyacconoBckuii nponecc. CrannoHapHbIe
IIPOLIECCHI.

32. T'eHepanpHas COBOKYINHOCTb M BblOOpka. Bapuauumonueli psa. I'uctorpamma,
sMmupuueckas (GyHKIHS pacmpeneneHus, BbIOOpoYHas cpemHss W aucnepcus. CTaTUCTHUYECKHUE
OLIGHKU: HecMemEHHbIe, () (deKTuBHBIC, cocTosATeNnbHbIe. [lorpemHoCcTh OleHKu. JloBepuTenbHas
BEPOATHOCTb M JOBEPUTENbHBIM HHTepBal. OrpeneneHue HEo0X0aUMOro o0bEMa BBIOOPKH.
[TpuHIMI MakCUMaJIbHOIO Mpasjonoaoous. OyHKIMOHATIbHAS 3aBUCUMOCTh U perpeccus. Kpusbie
perpeccun, ux coiictBa. KoappuimeHt koppensunu, KoppeasiuoHHOE OTHOIIEHNE, UX CBOMCTBA U
oueHkd. CraTHCTHYECKHE METOJIbl 00pabOTKM 3KCIEPUMEHTANbHBIX JaHHBIX. OrmpeneneHue
[IapaMeTpPOB  HEJIMHEWHBIX  YPaBHEHHMH  PETPECCMM  METOJOM  HAMMEHBIIMX  KBaJpaTOB
HEINOCPEICTBEHHO U C INOMOUIBIO JMHEAPU3YIOUIMX 3aMeH nepeMeHHbIX. lloHATne o kpurepusx
cornacud. IlpoBepka rumore3 o paBeHcTBe Aojell u cpenHux. IIpoBepka rumoressl 0 3HAYEHUU
napaMeTpoB HOpMaJIbHOTO pacnpezeneHus. [lpoBepka runoTessl 0 BUAE pacnpeaeaeHusl.

33. buHapHble OTHOLIEHUS W HUX CBOMCTBA. OTHOLIEHUS SKBUBAJIEHTHOCTH M YaCTUYHOIO
npsiaka. OtHomenus [lapero. IlpuHAThe pemieHui mpu MHOTMX KpUTEpUsAX. ByneBbl (QyHKIMH.
OnemenTapHble OyneBbl QyHkuuu. CoBeplieHHble HOpManbHble (Gopmbl. [lomuHombl XKerankuHa.
OcHOBHBIE TOHATUSA Teopun rpadoB. MarpuuHoe npenctaBieHue rpados. UYucnaoble
XapakTepucTuku rpadoB. OO06xoxpl TpadoB. DHIepoBsl W TaMHIBTOHOBBI LUKIBI B Tpadax.
[IpuxiaaHble 3a1a4n ¥ aJroOpuTMBbl aHaIu3a rpados.

34. JIByxmojocHBIE CeTH. 3azada O HaumOoJblmieM MoToke. ONTHMHU3AIMOHHBIC 3aJa4dl Ha
rpadax. Anroputmsl ux pemeHus. CereBoe IutaHupoBaHMe. KpuTuueckuili myTb U KPUTHUECKOE
Bpems ceTeBoro rpaga. OneHku cinoxaoctd anroputMoB. Knacest P u NP, noaxoas! k pemenuto NP-
MOJIHBIX 3a7]a4. ABTOMATBI.

35. Knaccudukanus onTUMHU3aIMOHHBIX 33J1a4: 33a4l MaTeMaTHYeCKOro IporpaMMHUpOBaHMS,
BapUAallMOHHOTO MCUYMUCIIEHUS, ONTUMAJIbHOrO YympasieHus. lloHATHe 0 MHOrOKpUTEpHAIBHON
ONTUMU3ALMU. DJIEMEHTHI BBINYKIOr0 aHanu3a. Beimykible 3amaun ontuMmusanuu. Teopema Kyna-
Takkepa. 3agaua nuHetHOrO mnporpamMMupoBaHus. Pasmuunbie (opmbl 3amucu. ['eomerpuyeckas
UMHTeprpeTanusi. JJBOMCTBEHHOCTh. 3aa4l KJIACCUYECKOT0 BApHUAIMOHHOIO MCYHUCIeHUs. Bapuamus
GbyHKIIMOHAA ¥ ee CBOMCTBA. YpaBHEHHs Duiepa. JlocTaTouHbIE yCIOBUS SKCTpEeMyMa. 3aladyu Ha
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ycloBHbIM 3kcTpemyM. [loHATne 0 3agavax onTHUManabHOrO ympasieHus. IlpuHiun makcumyma
[ToHTpsruHa /1 3a1a4 ONITUMAJIBHOTO YIIPaBJICHHUS.

36. Pemenne mHXKEHEPHBIX 3a4ay ¢ NpuMeHeHueM OBM. BbluMcIuTeNbHBIN SKCIIEPUMEHT.
YucneHHble METOABI aureOpbl: pelIeHHe CHCTEM alnreOpanvyeckux YpaBHEHWH, 3ajadya Ha
COOCTBEHHBIE BEKTOpa W COOCTBEHHBIC 3HAUCHHS, PEUICHHE HEIMHEWHBIX YPaBHEHUH METOJ0M
HeroToHa 1 MeToI0M NMpOCThIX uTepanuii. CX0AUMOCTh, OLIEHKA MOrPEeIIHOCTH. UKCIeHHbIE METO/IbI
B TEOpUM NPUOIMKEHUI: MHTEPHOALUOHHbIE MHOrowileHsl Jlarpanka u HploToHa, yncieHHOe

muddepeHurpoanue 1 uHTErpupoBanue. OneHKa NOrPEIHOCTH.
Texkymuil KOHTPOJIb YCIIEBAEMOCTH pEaIU3yeTCs B pPaMKax 3aHATHM CEMHHApCKOro THIIA,

IPYIIIOBBIX WJIM UHIUBUYAIbHBIX KOHCYJIBTALUMN.
[TpoMexyTouHas aTTeCTalus MPOXOAUT B TPAJAUIIMOHHBIX GopMa (4 3auéra, 4 FK3aMeHA)

4. Y4yeOHO-MeTOAUYECKOE 00ecrieueHHe CAMOCTOSITE/ILHOIH PadoThl 00yUYaommXcsi

[ToaroTroBka K JIGKIIMOHHBIM U MPAKTUYECKUM 3aHATHUSM, KOHTPOJIBHBIM PaboOTaM, MPOXOXKICHHIO
UCIBITAHUN TPOMEXKYTOUHOM aTTecTauu (3a4€Thl, 9K3aMEHBI).

KOHTpOHI)HI)IG BOIIPOCBI M 3adaHuA JIA IMPOBCACHHA TCKYIICTO KOHTPOJIA H HpOMe)I(YTOqHOﬁ
aTTeCTalluy 110 UTOraM OCBOCHHA AUCHUILIMHBI IIPUBCACHBI B II. 5.2.

5. ®oH/I OLIEHOYHBIX CPEACTB /ISl IPOMEKYTOYHON ATTECTANHH N0 JHCHUIINHE (MOIYJII0),

BKJIFOUAIOLIUIA:
5.1. Onucanme mkaJa OUCHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ o JMCIMIJInHe
YpoBennb IlIkana oneHUBaHUsI ¢(POPMHPOBAHHOCTH KOMIIETEHIH I
copmupos 10X0 HEY/JOBJETB | YAOBJIETBOPH xopormo OYeHb OTIHUHO NPEBOCXO0/
AHHOCTH OpUTEJILHO TeJIbHO Xopo1io HO
KOMIIeTeH-
A
(MHAUKATO-
pa He 3auTteno 3auTeHo
JOCTHKEHUS
KOMIIETEHI
uii)
OTtcytcTBHE YpoBeHb MunuMansHO | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUH 3HaHUH JIOITy CTUMBIH 3HaHWH B 3HAaHUH B 3HAaHUH B 3HAaHUH B
TEOPETUUECKOTO HIDKE YPOBEHb 00BeEME, o0beme, o0beMe, o0beme,
MaTrepuaia. MHWHUMAJIbH 3HAHUH. COOTBETCTBYIO COOTBETCTBYIO COOTBETCTBYIO MPEBhILITA0
Snanns Heso3moxHOCTh | BIX Jonymeno meM meM meM meM
— OLICHUTD TpeOoBaHHI. | MHOTO IporpaMme porpamme porpamme IporpaMmy
HOJHOTY 3HaHui | Mmemn HETpyOBIX MIOJrOTOBKHU. MOJrOTOBKHU. MOJrOTOBKY, MOJrOTOBKU
BCIIEACTBUE MECTO OIIHOKH. Jonymeno Jonymeno 0e3 ommoOoK.
OTKa3a rpy0bie HECKOJIBKO HECKOJIBKO
oOyuaromierocs OILITMOKH. HerpyObIx HECYIIECTBEH
OT OTBETa omrboK HBIX OIITHOOK
OtcytcTBHE [Ipn [Tponemonctp | Ilpomemonctp | Ilponemonctp | Ilpomemonctp | Ilponemonc
v MHUHHMMAaIbHBIX peleHnu HMPOBaHbI HMPOBaHbI BCE HPOBaHbI BCE HPOBaHbI BCE TPUPOBAHEI
MR YMEHHUIL. CTaHIAPTHBl | OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE BCE
HeBo3MoHOCTB | X 3a/1a4 HE yYMEHHUS. YMEHHUS. yMEHHUS. yMeHus, OCHOBHBIE
OLICHUTD IpoaeMOHCT | Pemenst Pemiens! Bce Pemiens! Bce PpelLeHbI Bce yMeHus,




HAJIUYUE YMCHHH | PHUPOBaHBI THUIIOBBIE OCHOBHbIC OCHOBHbIE OCHOBHbIE Pemens! Bce
BCJICACTBHUE OCHOBHBIC 3a/1a4M C 3a/1a4H C 3a/1a4H. 3a/1a4M C OCHOBHBIC
OTKa3a YMEHHUS. HerpyobIMu HerpyobIMU BeInosHeHb! OTHETBHBIMH | 33/IauH.
oOyuatomerocs Vmenu OLIHOKaMH. OLIHOKaMH. BCE 3a]IaHus, HECYIECTBEH | BHIMOIHEHBI
OT OTBETa MeCTO BeInonHeHs! BeInonHeHs! B IIOJIHOM HBIM BCE
rpyobIe BCE 3aJIaHus, BCE 3aJIaHus, obbeme, HO HEJoYeTaMM, | 3ajaHusd, B
OLINOKH. HO HE B B IOJIHOM HEKOTOPBIC C | BBIMOJIHEHEI TIOJTHOM
MOJTHOM o0BeMe, HO HEIOYECTaMH. BCe 3a7aHusI B | 0o0beMe Oe3
obbeme. HEKOTOPBIE C TIOJTHOM HEJI0YETOB
HEI0YeTaMH. obbeMme.
OTtcytcTBHE IIpu Nmeetcs IIponemonctp | Ilpomemonctp | Ilponmemonctp | IIpomemonc
BIIQJICHUS pelLIeHHN MHHHMAaJIbHBl | MPOBaHBI HPOBaHBI HPOBaHBI TPUPOBaH
MaTepUAIIOM. CTaHAApTHBI | i HabOp 0a3oBbIC 0a3oBbIC HaBBIKU TBOPYECKHUH
HeBo3MOXHOCTB | X 3a1a4 He HABBIKOB [UIsl | HaBBIKA HaBBIKH IPY PELICHHH | TTOJXOJ K
OLICHUTb HPOAEMOHCT | pelIeHUs IIPY PELICHUH | TIPU PEIICHUH | HECTaHMApTH | PEIICHHIO
Hapem HaJIN4Yne PHMPOBaHBI CTQHJAPTHBIX | CTaHIAPTHBIX | CTaHAAPTHBIX | BIX 3a7a4 6e3 | HecTaHZapT
- HaBBIKOB 6a3oBbIC 3azau ¢ 3azau ¢ 3az1a4 6e3 omuboK u HBIX 3a/1a4
BCJICACTBHUC HAaBBIKH. HEKOTOPBIMH | HEKOTOPBIMH | OIIMOOK U HEJZI0YETOB.
OTKa3a Wmenu HeJoueTaMu HeJoueTaMu HEJ0YEeTOB.
oOyyJaromierocs MECTO
OT OTBeTa rpyobIe
OLIHOKH.
Ikana OLICHKHU IPpH HpOMO)KyTO‘lHOfI arrecranmumn
Omnenka YpoBeHb OATOTOBKH
Bce koMmeTeHIIMHU (4aCTH KOMIICTEHIINH ), Ha (POPMUPOBAHHE KOTOPBIX
HpeBOCXOI[HO HaIpaBJICHA JUCIUILIINHA, C(i)OpMI/IpOBaHLI Ha YPOBHC HC HUIKC
«IIPEBOCXOAHO»
Bce kommereHnmu (YacTm KOMIETEHIWH), Ha (OpMHpPOBaHHE KOTOPHBIX
O HarpaBJICHAa JUCHUIINHA, C(I)OpMPIpOBaHLI Ha YpPOBHEC HC HHXKC
TIIIHO «OTJIMYHO», TIPU STOM XOTS OBl OJjHA KOMIIETCHIUs copmHupoBaHa Ha
YPOBHE «OTJIUYHO»
Bce kommereHnmu (4acTm KOMIETEHIWH), Ha (OpMHpPOBaHHE KOTOPBIX
Ouenb HampaBieHa JUCIUILINHA, CPOPMUPOBAHBI Ha YPOBHE HE HWXKE «OYEHB
3aureHo XOpOIIIO XOpOIIO», TP 3TOM XOTsI Obl OJHA KOMIIETEHIHsI cPopMHUpOBaHa Ha
YPOBHE «OUCHBb XOPOILIO»
Bce kommereHnmu (4actm KOMIETEHIWH), Ha (OpMHpPOBaHHE KOTOPHBIX
X HanpaBiieHa TUCIUIUIMHA, COOPMUPOBAHEI HA YPOBHE HE HHXKE «XOPOIIIOY,
OPOIIO pu ATOM XOTS OBl OJHA KOMMETECHINS ChOpMHpOBaHA HA ypPOBHE
«XOPpOoI1IOo»
Bce xommereHnum (YacTm KOMIETEHIHI), Ha (HOpPMHpPOBAHHUE KOTOPBIX
Y I0BIIETBOpHU- | HampaBjeHa AUCHUIUIMHA, C(HOPMUPOBAHBI HAa YpPOBHE HE HUKE
TCIBHO «YAOBJICTBOPUTCIIBHO», MpPU 3TOM XOTA OBI OJHa KOMIICTCHIUA
C(l)OpMI/IpOBaHa Ha YPOBHC «YAOBJICTBOPUTCIIBHO»
HeynoBmneTo- Xorst  Obl O/lHA  KOMIIETECHIIMS C(bOpMI/ngBaHa Ha  ypOBHE
He «HEYJIOBJICTBOPUTEIHLHOY, HH OJIHA M3 KOMIIETEHIINN He c(hOPMHUPOBaHA Ha
3a4TEHO PUTCIIBHO YPOBHE «ILIOXO»
ITnoxo XoTs ObI O1HAa KOMIIETEHIIMS CPOPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.2. TunoBbie KOHTPOJIbHBIE
pe3yJibTaTOB 00y4eHH.

3a/laHUA WJIM HMHBIC MaTEepHaJibl, HCOﬁXOI[I/IMI)Ie aJid O EHKH
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5.2.1 TumoBble BONMPOCHI NPOMEXKYTOYHOH aTTecTauuu (3a4yeT, 3K3aMeH) MO JAUCIHHUIJIMHE

«BbIcHiasg MaTeMaTHKa» 1A oueHkH Komnerenuuu OITK-2

Kon
Borpochi KOMITETEHIINH
(cormacHo
PIIT)
1 cemecTp

1. | MHuoxectBa. Onepanuu ¢ MHOKECTBaMU. J[eKapTOBO MPOU3BEICHHE MHOMXECTB.
OtobOpakeHrss MHOKECTB. MOIITHOCTh MHOKECTBA. MHOXXECTBO BEIIECTBEHHBIX OIIK-2
YHCEIL.

2. | Oynkumsa. O6macte e€ onpenenenus. CiaoxxHple U 00paTtHble QyHKIMH. ['paduk OITK-2
GyHKINN.

3. | OcHOBHBIE 371eMEHTapHbIEe PYHKILINHU, UX CBOICTBA U rpadUKH. OIIK-2

4. | YucnoBble 1mocienoBarenbHOCTU. [lpeaen YMCIOBOM MOCIEIOBATEIHHOCTH.

Kpurepuii Komm. CyilecTBoBaHHe TMpefena MOHOTOHHOW —OTPaHUYEHHOU OIIK-2
MOCJIEIOBATEIHHOCTH.

5. | Ilpenen ¢yHkMM B TOYKe M Ha OECKOHEYHOCTU. beckoHeYHO Malible U
O0eckoneuHo Oombive GyHkuu. CBoHCTBa mpeaena GyHKITUH. OIIK-2
IIpenensl MOHOTOHHBIX (DYHKIMH. 3aMeydaTesIbHblE Ipeaebl.

6. | Ilpenen ¢yHKIMM B TOYKE M Ha OECKOHEYHOCTH. BECKOHEYHO Mallble WU
O6eckoneyHo Oomnpinme GyHkuuu. CpoiicTBa npenena QyHkuuu. OJHOCTOPOHHHE OIIK-2
npenensl. [Ipegensl MOHOTOHHBIX (YHKIMN. 3aMeuaTeNbHbIC PEICbI.

7. HenpepbiBHOCTh (QyHKIIMM B Touke. JIOKajgbHbIE CBOWCTBA HENPEPHIBHBIX
¢yukuuii. HenpepblBHOCTH clokHOM M oOpatHOM (yHkumii. HempepbiBHOCTH OITK-2
3JieMeHTapHbIX QyHKIMH. OIHOCTOPOHHSSA HEMPEPHIBHOCTh. TOUKM pa3pbiBa, UX
KJIacCU(pUKaIus.

8. | CpoiictBa  (QyHKUUMH, HENpEepbIBHBIX HA  OTpE3Ke:  OrPaHUYEHHOCTH,
CYILIIECTBOBaHHE HaMOOJBIIET0O W HAUMEHbBILIEro 3HAYEHWH, MPOMEXYTOUHBIE OIIK-2
3HayeHus. Teopema 06 0OpaTHOM QyHKIHH.

9. | Iuddepennman pyHKINN, €T0 T€OMETPUICCKII CMBICIL. OI1K-2

10. | [lonarne ¢ynkumu, nuddepernnupyemorr B Touke. OOmiee MpeacTaBIeHHE O OITK-2
METO/AX JIMHEapU3aI1H.

11. | [IpousBonHas yHKUMHU, ee reoMeTpudeckuil U ¢puznyeckuil cmpicisl. [IpaBua OITK-2
HaXO0KJICHUs IPOM3BOJIHON U T depeHmana.

12. | TlpousBogHast clIOXHOW M OOpaTHOW ¢yHKIMA. MHBapHaHTHOCTH (HOPMBI OITK-2
muddepentmana. AuddepennunpoBanue GyHKIMiA, 3a1aHHBIX TAPAMETPUYECKH.

13. | Touku 3kcTpemMyma (QYHKITUH. OIIK-2

14. | Teopemsl Pois, Jlarpanka, Komm, ux npuMeHeHue. OIIK-2

15. | IIpaBumno Jlonurasns. OI1K-2

16. | I[IpousBoaHbIe U MuddepeHITaTBI BEICIINX TOPSIIKOB. OIIK-2

17. | Pa3noxeHrue OCHOBHBIX OJJeMEHTapHbIX (QyHkumii 1o dopmyne Teitnopa. OITK-2
[Tpumenenue ¢popmynsl Telinopa as npuOIMKEHHBIX BEIYUCICHUN.

18. | YcioBust MOHOTOHHOCTH (DYHKITHH. OIIK-2

19. | Okcrpemymbl GyHKIHH, HeoOxomumoe ycioBue. OThICKaHWE HAMOOJBIIETO U
HaMMEHBIIEro 3HaueHui GpyHkun, nuddepeHunpyemMoit Ha oTpesKe. OlIK-2

20. | UccnenoBanue BRIMYKIOCTH QYHKIIMU. Toukn nepernda. ACUMOTOTHI ()yHKITHA. OIIK-2

11




21.

Bekrop-dynkmus ckamspHoro aprymeHTa. [loHsTHE KpUBOH, TIiaakas Kpubas.

KacarenpHas k kpusoil. KpuBusna kpusoi. Panuyc xpuBu3sHbL. [naBHas OIIK-2
HOpMasb. bunopmans. Kpyuenue kpuBoi.

22. | IlepBooOpasnas. HeonpenenEHHbIi HHTETpa U €ro CBOMCTBA. OIIK-2

23. | Merox 3aMeHBbl IEPEMEHHOW M MHTErPUPOBAHME 10 YACTSAM HEOIpPENEIEHHOIO OIIK-2
MHTETpaJa.

24. | OcHOBHas Teopema ajareopsl. OIIK-2

25. | Omnpenenéuuplii wHTETpan, ero cBoictBa. Popmyna Herorona-JIeiOHuia, ee
IIPUMEHEHHUE U1 BBIYMCIICHMS ONPEAEIEHHBIX UHTErpasioB. ['eomerpuueckue u OIIK-2
MEXaHUYECKUE MPUIOKEHUS ONpeeEHHOIO HHTEerpaja.

26. | HecoOcTBeHHBIE MHTErpalIbl ¢ OECKOHEUHBIMU IpeAeIaMU U OT HEOIpaHUUYEHHbIX
(¢yHKUMH, UX OCHOBHBIE CBOHMCTBA. [IpH3HAKM CXOAMMOCTH HECOOCTBEHHBIX OIIK-2
UHTErpajoB.

27. | NMuddepenunanbapie ypaBHEHUS epBOro mopsiaka. M3okmuabel. 3amada Komrm. OIK-2
Teopema cyliecTBOBaHUS M €JMHCTBEHHOCTH pereHus 3ajaun Komm.

28. | Inddepennmanbaple ypaBHEHUS BBICIIMX NOPsAKoB. 3axada Komm. [lonsrue o
KpaeBbIX 3ajadax Uil Jud@epeHIuanbHbIX  ypaBHEHUH.  YpaBHEHMS, OIIK-2
JIOTTYCKAIOIME OHMKEHHE MOPSJIKA.

29. | Jluneiinple auddepeHnranbHble YpaBHEHHUs: OJHOPOAHbIE U HEOJHOPOIHBIE.

O6mee pemenue. DyHaameHTanbHas cucTema pemieHud. Merton Jlarpamxka OIlIK-2
BapHalUy MOCTOSHHBIX.

30. | Jluneitnbie quddepeHaabHbple YpaBHEHHUS ¢ TOCTOSHHBIMU KO3 QUITEeHTaMU. OIK-2
VYpaBHEHHMsI ¢ IPAaBOM YacThIO CielMaIbHOro Buaa. OnepanoHHbII METOI.

31. | Hopmanbhast cucremMa muddepeHInaabHbpIX ypaBHEHUH. BekTopHas 3ammch
HOpPMaJbHOM  cHucTeMbl. 3agadya Komwm s  HOpManbHOW  CHCTEMBI OIIK-2
T depeHIMaNbHbIX ypaBHEHUH.

32. | Teopema cyliecTBOBaHMS U €IMHCTBEHHOCTH perieHus 3aaaun Komm. OIIK-2

33. | Cucrembl nMHEWHBIX AU depeHIInaNIbHBIX  ypaBHEHUH €  MMOCTOSTHHBIMA OITK-2
KoddduImeHTaMu

34. | Bekropsl. Jlunelinble omepanuu Haja BekTopamu. [Ipoekuus BeKTOpa Ha OCh.

CkansipHOE IIPOM3BENEHUE BEKTOPOB, €0 OCHOBHBIE CBOMCTBA, KOOPAMHATHOE OIK-2
BbIpaXkeHHE. BEKTOpHOE M CMelIaHHOE MPOU3BEIEHNE BEKTOPOB, UX OCHOBHBIE
CBOMCTBA ¥ TEOMETPUUYECKHUNA CMBICII.

35. | Onpenenuteny BTOPOrO U TpeTbero mnopsaka. KoopauHaTHoe BBIpaKeHHE
BEKTOPHOI'O U CMEIIAHHOTO ITPOU3BEACHHUS. OIIK-2

36. | [Ipsimas Ha miockocTH. Pasnuynbie GopMbl ypaBHEHUH MPSIMOI Ha IUIOCKOCTH. OITK-2
Yron mexay npsiMbIMu. PaccTosiHre OT TOYKH 10 TPSIMOM.

37. | llpsimMass ¥ TUIOCKOCTh B TPOCTPAHCTBE. YPaBHEHUE IUIOCKOCTH U MpPSIMOH B
MIPOCTPAHCTBE. YTOJI MEXAY IJIOCKOCTSIMHU. YTOJ MEXKIY IPSIMBIMHU. YTOJI MEXKIY OIIK-2
IIPSIMOM U INIOCKOCTBIO.

38. | Pemenue cucteMbl n JIMHEHHBIX alreOpanvdeckux ypaBHeHUH MeTogoM ["aycca. OIIK-2

39. | Ompenenurenu n-ro mopsaka M MX CBoWcTBa. PasnokeHue ompenenutens Mo OITK-2
cTpoke (cTtonoiry).

40. | Pemmenue cucteM n JIMHEHHBIX aareOpanyuecKuX ypaBHEHHH C N HEU3BECTHBIMH OIIK-2
no npaBmiy Kpamepa.

41. | Marpunsl u neiictBus ¢ HUMH. OOpaTHas MmaTpuia. PerieHue MaTpUyHBIX OITK-2

YpaBHEHUH C TOMOIIBIO OOPATHONW MAaTPHIIBI.
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42.

JIuneitnpie mpocTpaHcTBa. JIMHEHHAs 3aBUCMMOCTh U HE3aBUCUMOCTh CHCTEMBI

BeKTOpoB. PasmepHocts u 0asuc nuHeiiHOrO mnpocTpancTBa. KoopauHaTs OIIK-2
BekTopa. [IpeobpazoBanre KOOpAMHAT MIPH NEPEX0/ie K HOBOMY Oa3ucy.

43. | Jlunelinble omepaTopbl U ACUCTBHS ¢ HUMH. MaTpuila JTUHEHHOTO OmepaTopa. OIIK-2
CBs13b MEXJ1y MaTpHUIIaMH JIMHEHHOTO onepaTopa B pa3InyHbIX Oazucax.

44. | Panr marpunsl. Teopema o panre. Boruncnenue panra matpuiibl. COBMECTHOCTh
CHUCTEM JIMHEWHBIX alreOpandeckux ypaBHeHH OJHOPOJHAsS M HEOJIHOPOIHAS OIIK-2
cucreMsbl. Teopema Kponekepa-Kanemm. @yHgameHTanbHas CUCTEMA PELLICHUMN.

45. | CoOcTBeHHBIE 3HAYECHHsI M COOCTBEHHBIE BEKTOPBI JIMHEHHOTO OIepaTopa. OITK-2
XapaKTepUCTUYECKUI MHOTOYJICH.

46. | bunuuelinple W KBajgpaTH4HbIe (GopMbl. MaTpuiia KBaApaTUYHOH (HOPMBI. OITK-2
[TpuBenenue kBagpaTHIHON (POPMBI K KAHOHUYECKOMY BHJTY.

47. | Kputepuii CuiibBeCTpa TOJIOKHTEIBHOW  ONPEACIEHHOCTH  KBaJpaTUYHOU OIIK-2
dbopmbl. EBkiinioBel npoctpanctBa. HepasenctBo Komm-byHsikoBckoro.

48. | Matpuna ['pama ckansipHoro npousBeneHus, e€ cBoiicTBa. OpTOroHAIbHBIN U
opToHOpMHpOBaHHbIN 0a3uc. Ilpomecc oproronanuzamuu. OpTOrOHATBHOE OIIK-2
JIOTIOJIHEHUE MOANPOCTPAHCTBA B €BKJIMJIOBOM IPOCTPAHCTBE.

2 cemecTp

1. | [pocrpanctBo Rn. MHoxecTBa B Rn: OTKpBIThIE, 3aMKHYThIE, OTpaHHUYEHHBIE, OITK-2
JIMHENHO CBSA3HBIE, BBITYKJIbIe. KOMIIAKTHOCTS.

2. | DyHKIUU HECKOJIBKHUX NepeMeHHBIX. [Ipeaen u HenpepbIBHOCTh (PYHKIINU. OIIK-2

3. | OyHKUMHU, HENpepbIBHBIE Ha KOMMAakTax. [IpoMexyTouHble 3HAYCHHS
HENPEPBIBHBIX (PYHKIUN HA TUHEHHO CBA3HBIX MHOXECTBAX. OlIK-2

4. | Yactasle mpomsBonubele. Jubddepenuman, ero CBiA3p € YaCTHBIMHU
npou3BoaHbIMU. MHBapuaHTHOCTE (Qopmbl auddepenunana. ['eomerpuueckuit OIIK-2
CMBICJI YaCTHBIX MPOU3BOAHBIX U AuddepeHimana.

[IpousBoHas o HampasiieHUt0. [ paaueHt. OIIK-2
YacTHble TpOM3BOJAHBIE W JU(depeHransl BbIcINX MnopsaakoB. dopmyna OITK-2
Telnopa.

7. | Hessuble ¢pynkuuu. Teopemsl cymectBoBanus. [uddepeHnrpoBanue HeSBHBIX OITK-2
(GYHKIMI.

8. | Teopema 06 06paTHOM OTOOpPaKEHUU. OIIK-2

9. | DOkcrpemymbl (yHKIUI HeckoilbKuX nepeMeHHbIX. HeoOxoaumoe ycioBue OITK-2
sKcTpeMyMa. JIoCTaTOYHOE yCIIOBHE DKCTPEMYMA. Y CIIOBHBIN SKCTPEMYM.

10. | Meton mHOXuUTenel Jlarpanxka. OIIK-2

11. | JIBoitHOI M TpoHHOW MHTETpajbl, X CBOMcTBA. CBeIeHNE KPaTHOTO UHTErpaja K OIIK-2
MOBTOPHOMY. 3aMeHa NEPEMEHHBIX B KPATHBIX HHTErpaJax.

12. | KpuBonunelinsle uHTErpansl. Mix cBoicTBa M BHIYHCIICHUE. OIIK-2

13. | [onarne moBepxHOocTH. KacarenpHas TUIOCKOCTh M HOPMaibh K ITOBEPXHOCTH. OITK-2
ITnonianb MOBEPXHOCTH.

14. | TloBepxHOCTHBIE UHTETpalbl MIX CBOMCTBA 1 BBIUKCIICHHE. OIIK-2

15. | 'eomeTpuueckue ¥ MeXaHUYECKUE TPUIOKEHHUS] KPAaTHBIX, KPUBOJIMHEUHBIX U OITK-2
IIOBEPXHOCTHBIX UHTETPAJIOB.

16. | CxamsipHoe u BeKTOpHOE ToJie. [[MpKyIIsiust BEKTOPHOTO TTOJISI BJIOJIb KPUBOA. OI1K-2

17. | CkansipHoe u BekTopHOE moJie. [IoTok moJst yepe3 NoBEpXHOCTb. OIIK-2

18. | ®opmyna "aycca-OcTporpaackoro. OIIK-2

19. | JIuBepreHuust BEKTOPHOTO IMOJIS, €€ PU3MIESCKHI CMBICT. OIIK-2

20. | @opmyna Ctokca. PoTop BEKTOPHOTO MOJIsL, €ro PU3HUECKUI CMBICI. OIIK-2
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21. | TloreHnMaaLHOE MOJIE, €T0 CBOMCTBA. Y CIIOBHE MOTCHIINATILHOCTH. OIIK-2
22. | TlotenuuanbHOE 1MOJIE, €ro cBoiicTBa. HaxoikaeHue moTeHIIHAaIa. OIIK-2
23. | ConenonnmanbHOE IIOJIE, ETO CBOMCTBA. OIIK-2
24. | YcnoBue COICHOMIATLHOCTH. BEKTOPHBIN MOTEHIIHUAI. OIIK-2
25. | [IpocTpaHCTBO  »NE€MEHTapHBIX CcOObITHI. Anrebpa coObrtuil. IlomsiTHe OIIK-2
CiIy4aiHOTO COOBITHS. BeposSTHOCTD.
26. | DnemeHTapHas TEOpHUs BEpOATHOCTEH. METOABI BHIYUCICHUS BEPOSITHOCTEH. OIIK-2
27. | YcnosHas BeposTHOCTb. Dopmyria nmosHoM BeposiTHocTH. Dopmyra baiieca. OIIK-2
28. | Cxema bepnymm. OI1IK-2
29. | Teopems! Ilyaccona u MyaBpa-Jlamnaca. OIIK-2
30. | duckpeTrHble ciiy4aitHbie BelMUnHbI. DYHKIMSA pacpeeiecHus U €€ CBOMCTBA. OIlK-2
31. | Marematudeckoe OKUJAHUE U TUCTIEPCUs JUCKPETHOM CITydalfHOM BETUYHMHBI. OIIK-2
HenpepbiBHBIE CilydaliHbIE BEJTUYHHBI.
32. | ®yHKUMs pacrpeneieHus], TUIOTHOCTh BEPOSITHOCTH CIYYalHON BENUYHMHBI, UX OIIK-2
B3alMOCBSI3b M CBOMCTBA.
33. | Marematnyeckoe 0>KHJaHUE U TUCTIEPCHs HENPEPHIBHON CIIy4ailHOM BETMYHHBI. OIIK-2
34. | HopmasibHOE pacipe/ieliCHHE U €ro CBOMCTBA. OI1K-2
35. | 3akon 6onpmux guceln. Teopembl beprysum u YeoOblmena. OI1K-2
36. | LlenTpanbHas npenenbHas TeopeMa JlgamyHoBa. OIIK-2
37. | Cnyyaitaple BekTOpbl. DyHKIHS pacmpenencHus. Y CIOBHBIC pacHpeeICHUS OITK-2
CITy4aifHbIX BEJTUYHH.
38. | YcnoBHble MaTeMaTudeckue oxxunanus. Kosddunuents koppensunu. OyHKINHA OIIK-2
CIIy4alHbIX BEJIMYMH U CIIY4alHbIX BEKTOPOB, UX 3aKOHbI PACIIPEICICHHUSL.
39. | Xapakrepuctuueckue GyHKIMU U UX CBOMCTBA. OIIK-2
40. | Ilenrm Mapkosa. [lepexoqHbie BEpOSTHOCTH. OIlK-2
41. | IlpenennHas TeopeMa. CTallmOHAPHOE pacmpesiesieHue. OIIK-2
42. | Tlonstue ciydaitHoro mpormecca. IIpomeccsl ¢ HE3aBHCUMBIMU TPUPALICHASIMHU. OIIK-2
ITyacconoBckuii nponecc. CTalimoHapHbIe TPOLECCHI.
43. | TenepanpHasi COBOKYNHOCTh M BBIOOpKa. Bapmanmonnsii psa. ['mcrorpamma, OITK-2
sMnupudeckas QyHKIUS pacrpeieleHns], BRIOOPOYHasi CpeIHSS U TUCTIEPCHSL.
44. | CraTucTH4eCKHe OIIEHKU: HeCMEIEHHBIC, 2((EKTUBHBIE, COCTOSTEIbHBIC.
[TorpemHocTs  oueHku. JloBepuTenbHas BEPOSTHOCTh M JOBEPUTENBHBIN OIK-2
uHtepBas.  OmpeneneHne HeobOxomumoro o6béma  BbIOOpku.  [IpuHUIMD
MaKCHUMaJIbHOTO MPaBAONOA00HS.
45. | dyHKIMoHaNbHAs 3aBUCUMOCTD U perpeccusi. KpuBbie perpeccuu, nX CBOMCTBA. OIIK-2
46. | KoaduimenT Koppensiiuy, KOPPeISIMOHHOE OTHOIICHWe, WX CBOWCTBA H OIK-2
OLICHKH.
47. | CtaTucTH4ecKre MeTo ibl 00padOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.
OrnpeneneHre mnapaMeTpPOB HEIUHEHWHBIX YPAaBHEHUN PETPECCHUH  METOIO0M OITK-2
HAaUMEHBIIUX KBAJIpaTOB HEMOCPEJCTBEHHO U C IOMOIIBI0 JIMHEAPU3YIOLIUX
3aMEH NEPEMEHHBIX.
48. | TlonsiTme 0 KpuTepusix corjacus. [IpoBepka THIOTE3 O PaBEHCTBE IOJEH H
cpennux. IIpoBepka THUMOTE3Bl O 3HAYEHUU NAPAMETPOB HOPMAIBHOTO OIIK-2
pacrpezeneHusl.
49. | IIpoBepka TUIIOTE3bI O BUAE pacrpeie/ieHusl. OIIK-2
3 cemecTp
1. | bunapHbple OTHOmIEHHMS M MX CBoicTBa. OTHOWIEHUS SKBUBAJIEHTHOCTH U OIIK-2
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YaCTUYHOTO MOPSIJIKA.

2. | Ornomenus Ilapero. OIIK-2

3. | bynesbl pyHKIIMN. D1eMeHTapHbIE OyJIeBbI (DYHKITHH. OIIK-2

4. | CoBepuieHHbIE HOPMAJIbHBIE (DOPMBI. OIIK-2

5. | OcHoBHble TOHATUS TeopuH rpadoB. MaTpuyHoe npeAcTaBiIeHUE TIpadoB.. OITK-2
UYuciioBbie XxapakTepucTuku rpados. O6xo b1 rpadoB.

6. DWIIepOBBI ¥ TAMUJILTOHOBBI ITUKJIBI B Tpadax. OIIK-2

7. | OnTuMu3anmoHHBIE 337a4M Ha Tpadax. AJTOPUTMBI HX PEHICHUSI. OIIK-2

8. | CereBoe mianupoBanue. KpuTuueckuil myTh M KPUTUYECKOE BPEMSI CETEBOTO OITK-2
rpada. ONeHKH CII0KHOCTH aJITOPUTMOB.

9. | Bemykisie 3agaun ontumuzanuu. Teopema Kyna-Takkepa. OIIK-2

10. | 3amaya nuHEWHHOro mporpamMmupoBaHusi. PasznuunHble  ¢GOpMBI  3amKCH. OITK-2
["'eomeTpuyeckas uHTeprperanus. J[BOWCTBEHHOCTb.

11. | 3amaum KIaCCUYECKOTO BapUallMOHHOTO UCYUCIICHUSI. OIIK-2

12. | Bapuanus Qynxipmonana u e€ cBoicTBa. YpaBHEeHUs Diiepa. OIIK-2

13. | JloctaTo4yHbIE YCIOBHSI SKCTPEMYMA. OIIK-2

14. | Tlpuamun makcumyma [ToHTpsiTMHA 171 327129 ONITUMAIIBHOTO YIIPABJICHUS. OIIK-2

15. | BoluncnuTenbHbI SKCIIEpUMEHT. UYMCIeHHbIE METOABl anreOpbl: pelieHue OIIK-2
CHCTEM aNTe0panvdecKux ypaBHEHUI.

16. | BolunicnuTenbHbI 3KCepuMeHT. YucIeHHBbIE METOAbl alreOphl: 3anaya Ha OIIK-2
COOCTBEHHBIC BEKTOpA M COOCTBEHHBIEC 3HAUCHUSI.

17. | Pemenue HeNMHEWHBIX YpaBHEHHM METOJOM MPOCTHIX UTeparuil. CXoIuMOCTh, OINK-2
OIIEHKa TIOTPEIIHOCTH.

18. | Pemennie HenmuHEWHBIX ypaBHeHWH MeTomoM HproToHa. CXOOMMOCTH, OLEHKA OIIK-2
HOTPEHIHOCTH.

19. | YucneHHple METOABI B TEOPHH MPHUOIMKEHHH: HHTEPIONSIIUOHHBIE MHOTOWICHBI OIIK-2
Jlarpanxa u HetoToHa. O1ieHKa MOTpenHOCTH.

20. | YucrneHHbIe METOBI B TCOPUH MPUOIMIKSHHN: YUCIIeHHOE MU (epeHIIMPOBAHIE OITK-2
U uHTerprpoBanue. OLeHKa MOrPelHOCTH.

5.2.2. TunoBble BONPOCHI U 3a1aHUS 1JIsl TEKYLIEro KOHTPO.Js ¢(OpMUPOBAHHOCTH KOMIIETEHIIHH
OIIK-2 (mpakTH4YeCcKUe 3aHATHS, TOMAIIIHUE 32aHNsl, KOHTPOJIbHbIE Pa6oThI)

1) Bgenenue B Teoputo GyHKIUI 0nHON nepemenHor. DyHkiws. O0nacTb e€ onpeneseHus.
Crnoxsble n obpatHble (QyHKuuH. ['paduk ¢GyHkumu. OCHOBHBIE 3JIeMEHTapHble (YHKIHMM, HX
CBOMCTBA U TrpaUKH.

2) Bsenmenme B Teopuio mpeaenoB. UmcnoBble mocnenoBarenbHOCTH. [Ipenen ducnoBoit
nocnenosarenbHocTu. Kputepuit Komm. Apudmernueckue cBoiictsa npeaenos. [lepexon k npegeny
B HepaBeHcTBax. CyllleCTBOBAaHUE TIpefelia MOHOTOHHOM OrpaHMYEHHOW IOCIEA0BATEIBHOCTH.
[Ipenen ¢yHkuuu B TOuke M Ha OecKOHEUHOCTH. beckoHeuyHO Maiible M OECKOHEUHO OOoJbllne
¢ynkuuu. CpoiictBa mnpenena ¢yHkuuu. OpHOCTOpOHHME Tpedenbl. llpexensl MOHOTOHHBIX
¢byuknuil. 3ameuatenbHble npeAensl. [lpenen ¢dyHkuu B Touke U Ha OeckoHEYHOCTH. beckoHeuHO
MaJible U OeckoHe4yHO Oonbiine GpyHkuuu. CpoiicTBa npezaena GpyHkuu. OTHOCTOPOHHUE TPEIEIBI.
[Ipenensl MOHOTOHHBIX (YHKIUH. 3aMeuaTenbHble Mpezenbl. HenpepblBHOCTh (DYHKIUU B TOUKE.
JlokanbHbIE CBOMCTBa HENpPEpHIBHBIX (QYHKIUI. HenpepbIBHOCTH CIOKHOW M 0OpaTHOM (YyHKUUH.
HenpepriBHOCTh 35eMeHTapHbIX GYyHKIUH. OIHOCTOPOHHSS HENPEPBIBHOCTh. TOUYKMU pa3pbiBa, UX
knaccupukanus. CpaBHenne ¢yHkuuid. CumBonbsl o u O. DxBuBaneHTHble (QyHKIMH. CBOMCTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpE3Ke: OrPaHMYEHHOCTb, CYILIECTBOBAHWE HaWOOJIBIIETO U
HaMMEHBIIETO 3HAYCHUH, TPOMEKYTOUHbIE 3HaUeHUs. Teopema 06 oOpaTHON (HyHKIHU.
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3) Bsemenue B Teopuio auddepennmansHoro ucumcinenus. [lonstue  yHKUIUH,
muddepennupyemoit B touke. Juddepennuan ¢GyHKuu, ero reomerpuueckuii cmbicia. Oomee
NpeCTaBiICHUE O MeTojAax JuHeapu3auuu. [IpomsBomHas (QyHKIUHM, €€ CMBICH B pa3IMYHBIX
3agavax. [lpaBuna HaxoxaeHuss npou3BoAHod u auddepennuana. I[lpousBonHas CIOKHOH U
oOparHoi ¢ynkuuii. MaBapuantHocts Gopmbl nuddepenimana. Iuddepennupoanne GyHKIMA,
3aJJaHHBIX MapaMeTPUUYECKU.

4) Hexkotopbie Teopembl 0 auddepeHmpyemMbix GyHKIuUsIX. TOYKH dKCTpeMyma (yHKIUU.
Teopema ®Depma. Teopembl Pousnsa, Jlarpanka, Komm, nx npumenenue. IIpaBuno Jlomurans.
[IpousBoanbie U nuddepeHrans BeICIUX nopsaakos. @opmyna Teilnopa ¢ 0cTaTOYHBIM YIEHOM B
dopme Ileano u B popme Jlarpamxka. PaznoxeHre OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHM 10 hopMmyrie
Teitnopa. [Ipumenenue dpopmynsr Teinopa 1yt TPUOIMKEHHBIX BBIYHCICHUH.

5) Bekropnas anrebpa Bekropsl. JluHeliHble ornepanuu Hal BekTopamu. I[Ipoekius BEeKTOpa
Ha OCb. JlekapToBBI KOOpAMHATBI BEKTOPOB M ToueK. CKaJspHOE IPOU3BENEHUE BEKTOPOB, €rO
OCHOBHBIE CBOMCTBA, KOOPJAMHATHOE BhIpakeHHE. BekTopHOE U cMelIaHHOE TPOU3BEIEHUE BEKTOPOB,
UX OCHOBHBIE CBOMCTBA U TEOMETPUUYECKUN CMBICII.

6) BekTopsl. JluHeiHbIe onepalu Hajx BekTopaMu. [Ipoekius BeKTopa Ha OCbh. JleKapTOBbI
KOOpJMHAThl BEKTOpPOB U ToyeK. CKalsipHOE IPOU3BENECHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA,
KOOpJMHATHOE BhIpakeHHE. BEKTOpHOE W CMEIIaHHOE MPOU3BE/IEHHE BEKTOPOB, UX OCHOBHBIE
CBOMCTBA U TEOMETPUYECKHUM CMBICIL.

7) AHanuTHuYeCcKas Te€OMETPHS Ha IIOCKOCTH U B IPOCTPAHCTBE

8) Ilpsmas Ha twiockocTH. Pa3nmuunbie GOpMBI ypaBHEHHH HpPSMOM Ha IUIOCKOCTH. YTOI
Mexay mnpsMbiMH. PaccrostHue OoT Touku 10 mpsMoil. [IpsimMas M MIOCKOCTH B MPOCTPAHCTBE.
VYpaBHEHHE IUIOCKOCTH W MPSIMOM B IMPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTAMH. YTOJI MEKIY
OPSIMBIMU. YTOJI MEXKAY MPSMOWM U IMIOCKOCThI0. KpuBBIE BTOpPOro mopsika: 3JUIMIIC, runepOora,
napabosa. [loBepXHOCTH BTOPOIro NOpsIKa.

9) BaeneHwue B IHHEHHYIO anredpy

10) Matpuibl u aeiictBus ¢ Humu. OOpaTHas mMarpuia. PemieHne MaTpuYHBIX YpaBHEHUH C
IOMOIIBI0 0OPAaTHON MaTpHIIbI.

11) Paunr marpunsl. Teopema o panre. BerurcieHue panra MaTpHIbL.

12) CoBMECTHOCTh CHUCTEM JIMHEHHBIX ainreOpandeckux ypaBHeHHit OJHOpomHas |
HeogHoponHas cucteMbl. Teopema Kponekepa-Kamennu. @yHnameHTallbHasi CHUCTEMa PEIICHUM.
CoOcTBeHHbIE 3HAUYEHUS] M COOCTBEHHBIE BEKTOPHI JIMHEHHOIO oreparopa. XapakTepUCTHUUYECKHM
MHOTOYJIEH.

13) PeuieHue crCTeMBbl ypaBHEHHIA

14) Pemienue cucTeMbl N TMHEHHBIX allreOpandeckuX ypaBHeHH metoioM [aycca.

15) Omnpenenureny n-ro Mopsiika ¥ HUX CBOMCTBA. Pa3ioKeHUE OMpEAeNUTeNs MO CTPOKE
(cronbiy). Pemienne cucrteM n JIMHEHHBIX alreOpandeckuX ypPaBHEHHH C N HEU3BECTHBIMH 10
npasuity Kpamepa.

5.2.3. TunoBble 3agayu TeKylero KOHTpoJass chopmupoBannoctu komnerenuuu OIIK-2

(mpaKkTH4YecKHe 3aHATHS, JOMALIHNE 32JaHUS, KOHTPOJIbHbIe Pa00ThI)

Beeoenue ¢ ananus
(npeden nocnedosamenvHocmu, npeoesl U HENPEPLIGHOCMb PYHKUUL)

Bapmuanr 1
BrruncnuTe nmpeaensl YUCIOBBIX MOCIEA0BATEIPHOCTEN M (PYHKIIHIA:
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. 2+ x—4x°
x—>+0 § 4 X% 4 3X
x® +3x% +2X

2. lim —;
x>2 X°—X-6

3. lim 1 26 ;
-3(x-3 Xx°-9
Bapuawnr 2

Brraucnure mpeacibl YUCIOBBIX HOCHeﬂOBaTeHBHOCTefI n (bYHKHI/Iﬁi

. 8x°+3x*+2
1. Ilm #,

x>+ 4X° 4+ 2X° =3
x> —3x-10

2. lim 3
x5 x° 125

3 |im(i— 33j;
ol Xx—-1 1-x

Jugppepenyuanvroe ucuucnenue QynKyuit 00Hoi nepemeHHoll

Bapuanr 1
1. U3ep Ky TIPOM3BOJICTBA HEKOTOPOi MPOYKIMH onpeensiorcs gynkmumeii y =5x +80x,
I7le X- YUCIO €AMHUIl MPOU3BEAEHHON 3a Mecsll MPOAYKIMU. DTa MPOAYKIUS NPoAaéTcs Mo LieHe
280 py6. 3a u3nenue. CKOJIBKO M3AENUN HYKHO IMPOU3BECTH U MPOJaTh, YTOOBI NMPUOBLIL OblLia
MakcuMaibHa?
2. Uccnenyiite pyHKUIMN U TOCTPONTE UX TpaduKU:

X 2
ay=—-2X";
y 4
0. y=x-Inx

Bapmunanr 2
1. Ha MOHOTIOTBHOM PBIHKE CIPOC HA HEKOTOPBIA TOBAP OMPEEIAETCS CAEAYIOMEeH (yHKIIUCH:

y =780—2x—0,1x*, rie X - 4MCIO €AMHUII ToBapa. HaifTn MakcHMaIbHYIO MPHUOBITH, €CITH CpeIHIe

1000

U3JIEPIKKA TIPOM3BOACTBA 3Toro toBapa coctapisiior C (X) =——+500+2X. IIpu kakoM 3HaYeHHH
X

LIEHBI TPUObUTF MaKCUMalIbHa?
2. Uccnenyiite GyHKUINN U TOCTPONTE UX TpaduKu:
a. y=X+arctgx;

X2

0. y= .
y x? -1

Humezpanvnoe ucuucinenue QyHKyuu om 0OHOU nePEMEHHO
Bapmuanr 1

2
1. OyHKUMS OpeNerabHbIX H3AEPKEK HEKOTOPOM MPOAYKIMH HMEET BUJ C'(X):?;Oxeo'001X .

Haiitu ¢pyHkumio nzaepxex, eciu GUKCUpOoBaHHbIE U3AepKKHU cocTaBisitoT 20000 py6uieit.
2. Beruucnure HeonpeaeaéHHble UHTETPAJIbL:
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a. I(\/;—S)de;& Iﬁdx;s. I(x2+3x+2)lnxdx.
+5Xx

3. Beruncnure miomaab GUrypsl, orpaHUYeHHON THHUAMU:
a) xy=4, x=1, x=4, y=0;
6) y=x*+2, x=-1, x=2, y=0;
B) y=Inx, x=e, y=0.
4. Beryncianre HeCOOCTBEHHBIN HUHTErpal ujink YCTAaHOBUTE €I'0 paCXOJUMOCTD:

+00
a) .[e’xsin xdx ;
0

+00 dX
0) | ——.
) _,[OXZ +6x+10

Bapuanr 2
1. OyHKUMA TpeAeTbHON MPUOBLUTM HEKOTOPOW MPOAYKLIUU HUMEET BHJ P'(X)=25—0,004X.
[Ipubsu1s pennpusitus cocrapiusieT 35,8 Tric. pyo., ecnu nponano 1200 uznenuid. Haiitn gpyHkumo
PUOBLIH.
2. Beruucnure HeonpeneaEHHbIe HHTETPAIbL:

7x-15
a) |(x=5)’dx; 6) | xcos2xdx;B) |————
) (x5 dx:6) | B Fcmr v
3. Beruucnure II1omaab Q)Hrypbl, OrpaHquHHOﬁ JIMHUAMMUN .
a) y=4-x*, y=0;
6) y=x°, y=2-x°;

. V4 T T
=sin2x, Xx=—, y=1, —<X<—.
B) Yy > y rae 4 5

4. Beruncnute HeCOOCTBEHHBIN MHTETPAJ MU YCTAHOBUTE €0 PACXOJAMMOCTD:

+o0
2
a) J'xe‘X dx;
0

+0de
6) j —.
1 X
upppepenyuanvroe ucuucnenue GynKyuii HECKOIbKUX nepeMeHHbIX

Bapmuanr 1

Xy

1. Haiinure yacTHBIE NpoM3BOAHBIE GyHKIHM: a. Z = X°Y° + Xy ;6. 2=—"—.
X+Yy

2. Beruncimure gradz; dz m d’z,ecmm z=y-e¥’™*.

3. Haiigute sKcTpeMyMbl GYHKIMU Z = Xy(l— X— y).

e npm yenosum X° +y? =1.

4. HaiiauTe yclOBHBIN SKCTpeMyM QYHKIUU Z =
Bapmuanr 2

Y

iy

1. HaliiuTe 4acTHBIE IPOM3BOAHbBIE PYHKIMU: . Z=Xe ;0. Z= X\/y +

2. Borunciute gradz; dz m d’z, ecim z=x-sin’y.
3. Haitaure skcTpeMyMbl GyHKImu Z = X° — y° —3xy .
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4. Haiinure ycioBHBIH 3KcTpeMyM QyHKIMH Z = COS” X +C0S” Y TIpH YCIOBHH Y — X =

NG

Jupppepenyuanvuvie ypasnenusn
Bapuanr 1
1. Halinure obmee pemenne qudhepeHnnaTbHOr0 YpaBHEHUS:

a. Xy/5+ y2dx+yv1+x°dy=0;
. x2dy=(y2+xy)dx;

- (3x2 + 2y Jdx+ (2x—3)dy =0;
r. Y +Yycosx=sin2x;

oY +xy =X’y

L y'+y' -2y=0;

x. y'—4y'+13y=0;

3. y'—=4y'+4y=0.

=)

=

[¢]

Bapuanr 2
1. Haiinute obiee pemenue nuddepeHmaib-HOro ypaBHeHUS:
a. y'+2xy =2X;
6. —3xdx —2xy*dx =3x’ydy ;
B. Xdy — ydx = /x* + y?dx;
r. (x+y)dx+xdy =0;
a. Yy —ysinx=y’e®;
e. y'—3y'-4y=0;
x. y'+8y'+16y=0;
3. y'+4y'=0.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTiedyeHne TUCIIHTNTHHBI

a) OcnosHas rtumepamypa
1. Marematuka: YueOnoe nocobue: Tom 1 / Kaneueii C.I'., Jlecun B.B., [IpokodpreB A.A. —

M.: KYPC, HUIl UH®PA-M, 2016. - 352 c.: 60x90 1/16. - (bakanaspuat) (Ilepernér 7b1]) ISBN
978-5-906818-10-2

Pexxum noctyna: http://znanium.com/bookread?2.php?book=520540 [22.09.2019]

2. Matemaruka: Yue6. mocobue / FO.M. Jlanunos, JI.H. Xyp6enxo, I'.A. Hukonosa u np.; [Tox
pen. JLH. Xypbenko, I'.A. Hukonosoii; KI'TY. — M.: UH®PA-M, 2009. — 496 c.: 60x90 1/16. -
(Beicmiee  oOpazoBanme).  (mepemer) ISBN  5-16-002673-8 -  Pexxum  mocrtyna:
http://znanium.com/bookread2.php?book=110071 [22.09.2019]

3. Marematuka B mpuMepax W 3ajaadax: yde0. mocoome / O.M. Jlertapera, JI.H. XKypOenko,
I'.A. Huxonosa, H.B. Hukonona, C.H. Hypuesa. — M. : UHOPA-M, 2017. — 372 c¢. — (Bricuiee
obpasoBanue: bakanaBpuar). - Pexxum moctyma: http://znanium.com/bookread?.php?book=896720
[22.09.2019]

0) [onornumenvras riumepamypa
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http://znanium.com/bookread2.php?book=110071
http://znanium.com/bookread2.php?book=896720

1. Beictrass maremaruka: [Ipaktukym / W.I'. Jlypve, T.II. dyntukoBa. — M.: By3oBckuii
yuebnuk: HUL[ UHOPA-M, 2013. - 160 c.: 60x88 1/16. (obmoxka) ISBN 978-5-9558-0281-7 -
Pexxum nmoctyna: http://znanium.com/catalog/product/368074 [22.09.2019]

2. IInoxornukoB, K. D.ba3oBble pasmensl MareMaTuku Ui OakamdaBpoB B cpele
MATLAB [Onekrponnsiii pecypc] / K. D. IlnoxornukoB. - M.: Uadpa-M; Bysosckuii Y4eOHUK;
Znanium.com, 2014. - 571 c¢. - ISBN 978-5-16-102366-2 (online). - Pexum gocryma:
http://znanium.com/catalog/product/496199 [22.09.2019]

6) Ilpocpammnoe obecneuenue Muyen3uoHHoe u c60600H0 PACHPOCMPAHIEMOE
1. Omnepanmonnas cucrema Microsoft Windows

2. [Ilaker nmpuximanubeix nporpamm Microsoft Office
3. bpaysep Google Chrome

2) Unmepnem -pecypcul
— OO0mepoccuiicKuii MaTeMaTHYeCKHi mopTal (MH(OpMAIIMOHHASI CHCTEMA)
http://www.mathnet.ru/

— basa kaur u nyonukanuit JnekrponHoi oubimoreku "Hayka u Texunuka" - http://www.n-
t.ru

— Hayunast snextpoHHasi 6uOIHoTEKA www.elibrary.ru [26.10.19]

— OBC «lOpaiit». Pexxum nocrtyma: http://biblio-online.ru

— OBC «KoncynbTanT cTryneHTay. Pexum mocryna: http://www.studentlibrary.ru

— OBC «Jlamby. Pexxum pocryma: http://e.lanbook.com/

— OBC «Znanium.com». Pexxum foctyna: www.znanium.com

0) IIpogheccuonanvruvle 6azvl OAHHBIX U UHGDOPMAYUOHHBIE CHPABOYHBIE CUCTEMbL

— baza qanaeix BUHUTU PAH http://www.viniti.ru/ [26.10.19]

— basa manneix zbMath: https://zbmath.org/ (aurn) [26.09.2019]

— ba3za maHHBIX peneH3upyeMoi ITepaTypsl SCOpUS https://www.scopus.com [26.10.19]
— baza nannerx Web of Science https://apps.webofknowledge.com [26.10.19]
—I'"APAHT. UndopmannonHo-npaBoBoi-opran http://www.garant.ru/

—HpaBOBaH cucreMma ((KOHCYJ'ILTEIHT IIIFOCH

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIHMINHbI

[Tomemnienust npeacTaBiasOT co00il yueOHbIe ayTUTOPUH JUIsl MIPOBENEHUSI YUeOHbIX 3aHATHH,
PEeyCMOTPEHHBIX mporpaMMmoi. I[lomemienust g caMoCTOATENbHOW paboOThl 00yYarOIIUXCS
OCHAIIEHBl KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHA K ceTtu "UHTepHer"
o0ecreyeHbl IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEy.
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