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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb pucuunnuHbl: CdopMupoBaTb KOMMETEHUUM oby4varollerocs B 00nactu NUHENHoOW anrebpbl,
aHanuMTU4Yeckon reoMeTpun, a Takke B obnacTm MaTeMaTU4ecKoro aHamnusa, TEeOpUW BEepPOSiTHOCTU WU CTaTUCTUKW.

Cd)OpMI/IpOBaTb HaBblKN MOCTPOEHUA N NpUMeHeHndA MoAenen, BO3HMKaKOLWKUX B VIH)KeHepHOVI NnpakTuke n nposeneHuna
pacyeToB NO TakKMM MoAenAM.

1.2 3agaum gcuMNInHLI:

CdopmupoBaTtb 6a30Bbii HAabop 3HaHUM B JNUHENHOW anrebpe W MaTemMaTU4yecKOM aHanuse, Teopuu
BEPOATHOCTM U MaTEMATUYECKOWN CTAaTUCTUKE.

Pa3BuTb nornyeckoe 1 anroputTMm4eckoe MblllfieHne obyyaroLmxcs;

BblpaboTaTb nepBMYHbIE HaBbIKM MaTeEMaTUYECKOro WCCrefoBaHMs NPUKNagHbIX 3agayvy C UCMoNb3oBaHMEM
annapata anrebpbl 1 reomeTpun (NOCTPOEHME MOAENW TEXHUYECKOro npouecca Wnu SBAEHUS U pelueHne 3agaun
MaTemMaTU4eCKUMN MeTogammn);

MpepnoctaBntb 06y4valOWMMCH BO3MOXHOCTU ANA (DOPMMPOBaHUSA HaBbLIKOB B PELUEHUU MaTemMaTUYecKux u
nccrnegoBaTenbCkMX 3adad C [OBEAEHMEM pelleHust OO0 NpUeMIEMOoro pesyrnbTaTta (dopmynbl, 4ucna, rpaduka,
Ka4yeCTBEHHbIe BbIBOAbI).

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroToBKe OOy4aloLwerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

OucuunnuHa 6a3vpyeTcs Ha KOMNETEHLUSX, CHOPMMPOBaHHLIX Ha NpeabiayLleM ypoBHe o6pa3oBaHus
2 KOMNETEHUMN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUNIIUHBI

OlMK-1: Cnoco6eH NpMMeHATb ecTeCTBEHHOHaY4Hble U 06LenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro
aHanusa u mogenupoBaHuA B NpoceccoHanbHON feATeNbHOCTH
3HaTb: OCHOBHbIE MOHATMS W MEeTOAbl BbICWEN MaTeMaTukm B oObeme, HeobXoauMMOM Afisi MPaKTUYECKOro
NCMOob30BaHUsSl B NPOdECCUOHANBHOW AesATENbHOCTH
YMeTb: UCMNOMb30BaTb MaTemaTudeckue 3HaHus Ons  peweHust 3agady  npodeccuoHarnbHOW  AesiTenbHOCTH
NPUMEHNTENBHO K COBEPLUEHCTBOBAHMIO
Bna.qub: HaBblkaMW NpUMEHeHNA COBPEeMEHHOro mMateMaTu4eCKoro MHCTpyMeHTapua OnA pelleHUA MNpPpakKTU4YeCKnx

3ajadv; NOCTPOEHUs, U NMPUMEHEHUS MaTEMATMYECKUX MOAEeNen AN COBEPLUEHCTBOBAHUSA TEXHOMOrMYECKUX MaLUUH U
ob6opynoBaHus

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNUHE

O |KoHTakTHas
< §]
o paooTa
5 WHHOBaL,
HanmeHoBaHue 1 cogepxaHue pasgenos, QE CP hOPMb!
TEM 1 y4eOHbIX 3aHATUI <|§> o TNex. Mp. (vachbt) pMbI
8o 3aHATUN
o (vachbl) | (vachr)
=
Paspen 1. BektopHas anrebpa
Tema 1. Teopusi BEKTOPHbIX NPOCTPAHCTB.
JlnHelHble  onepauun  Hag  BeKTOpaMu.
JlnHenHas 3aBUCUMOCTb, nUHeNnHas
HEe3aBUCUMOCTb, 6asuc, KOOpAWHATbI. 1 1 20 nn

KonnuHeapHble 1 KoMMaHapHbIe BEKTOPbI.
Mpaktnyeckoe 3aHaTMe: Onepaunmn c
BEKTOpamu

Tema 2. MponsBeneHne  BEKTOPOB.
CkansipHoe npou3BefeHne BEKTOPOB WU €ro
CBOWCTBA. BekTopHoe nponssegeHne
BEKTOpOB W ero cBoucTBa. CmewaHHoe| 1 1 2 20
npoun3segeHne BEKTOPOB N ero CBOMCTBA
lMpakTnyeckoe 3aHaTMe: [lpousBeneHue
BEKTOPOB

Paspen 2. JluHeHas anrebpa

Tema 3. MaTpuubl 1 onepaumm ¢ HUMN.

Onpepnenexue MaTpuubl. OcCHOBHbIe
noHsatua. Onepauun ¢ maTpuuamu.
KBagpatHas matpuua. lNopagok matpuubl. 1 2 20

[encteunsa c matpuuyamu.
lMpakTnyeckoe 3aHATUe: [enctBus Hag
MaTpuLamu.




Tema 4. Onpepenutenun. Onpepenurtenu

2-ro n 3-ro nopsagkos. OnpegenuTenu n-ro

nopsigka. CBoWCTBa onpefenurenen M mx 20
BblYMCIIEHNE.

MpakTnyeckoe 3aHATHE: Cnocobbl

BbIYMCIEHUS onpeaenuTenen.

Tema 5. Ob6paTtHas martpuua. MuHopbl ©

anrebpanyeckne [OMOMHEHWE MaTpuULbl.

O6paTtHaa maTpuua B OObLIMHOM CMbICHIE.

CotosHast maTpuua. Beluncnenvne obpartHon 20
MaTpuubl METOAOM COH3HOM MaTtpuubl "

MEeTO4OM 3NeMeHTapHbIX NpeobpasoBaHUNn.

MpakTnyeckpe 3aHsATHE: Cnocobbl

BblYMCNEHNS 06paTHOM MaTpULbI.

Tema 6. PeweHne cuctem nUHENHbIX

ypaBHEHUN 20 r
MpakTnyeckoe 3aHsTUE: PelleHne cuctem

JNIMHENHbIX YPaBHEHUI

Pasgen 3. AHanntnyeckas reomeTpus

Tema 7. CucteMbl KOOpAMHAT B BYMEPHOM

N TPEXMEPHOM MPOCTPAHCTBAX. 28 nn
MpakTuyeckoe 3aHsaTme: Metoa koopamMHaT

Tema 8. NMpamMas Ha NNOCKOCTW.

Mpaktuyeckoe  3aHATMe:  [lpumeHeHue 22 N
ypaBHEHUN npsiMon B peLleHnm

npakTU4ecknx 3agad.

Tema 9. Npsimasa 1 NSIOCKOCTb B TPEXMEPHOM

NpoCTpaHcTBe.

MpakTuyeckoe  3aHdATME: MpumeHeHune 22
ypaBHeHUN npsiMon B peLueHun

NpakTU4eCcKMX 3agau.

Tema 10. KpuBble BTOpPOro nopsigka Ha

MOCKOCTW.

MpakTnyeckoe 3aHATHE: PelweHun 22 nn
KaHOHUYECKUX YpaBHEHWN KpWBOW BTOPOro

nopsiaka.

Pasgen 4. OcHoBbl pguddepeHUnanbHOro

NCYMCTIEHNS

Tema 11. Tlpegenbl U uX BblYUCNEHME.

3ameuaTenbHble npegensl. HenpepbiBHOCTb

OYHKUMA. 20
MpakTnyeckoe 3aHATHeE: Bbluncnexue

npegenoB dyHKUMK. NccnegoBaHue yHKLUK

Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.

Tema 12. lNponsBogHas, ee reoMmeTpuyeckmne u

duranyeckme NPUNoXKeHns.

MpakTtnyeckoe 3aHaATME: PelleHne 3agay Ha 20 701
BblYMCIIEHME npoun3BoaHOM ofHomn

nepemMeHHON.

Tema 13. ViccnepgoBaHue dyHKLUNIA C NOMOLLbIO

andepeHUnansHOro UCHUCNEHNS.

MpakTnyeckoe 3aHatue: NpumeHeHne npasuna 20
Nonutans ans packpbITus

HeonpeaeneHHoOCTEN.

Paspgen 5. OCHOBbI MHTErpanbHOIO UCYUCTIEHMS




Tema 14. NepBoobpasHas.

OnpegeneHne 1M OCHOBHble  CBOWCTBA.
WHTerpmpoBaHne Mo 4actaMm M 3ameHa
nepemeHHbIX. IHTerpupoBaHne paumoHanbHbIX
byHKUMN. OCHOBHbIE Kracchl MHTErpupyembix
YHKUMNA.

MpakTnyeckoe 3aHsTUE: Bbluncnexune
onpefeneHHoro  uHTerpana  pasnuyHbIMU
cnocobamn. BbluncneHne  HecoBGCTBEHHOro
uHTEerpana

Tema 15. OnpegenexHbi MHTerparn.
OnpegeneHne 1 OCHOBHble  CBOWCTBA.
dopmyna HbtoToHa-JlenbHuua.
WHTerpmpoBaHne Mo 4actaM UM 3amMeHa
nepeMeHHbIX. eomeTpuyeckue,
MexaHudeckne un uan4eckme npunoXeHus
onpeferneHHblx uHTerpanos. [lpnbnuxkeHHoe
BblYMCIEHNEe NHTEerpanos: hopmyna Tpaneuni,
dopmyna CumncoHa. HecobcTBEHHbIE
WHTerpanbl U Ux BblYUCIIEHUE.

MpakTnyeckoe 3aHATUE: uccnegoBaHue
YHKUMIA N NOCTpPOEHnE rpadmkos

16

Wtoro B cemecTpe (Ha kypce anst 3A0)

16

ra

KoHcynbTaumm 1 npoMexyToyHas attectaums
(Ok3ameH)

16

20

306

13

Pasgen 6. ®yHKLUUN HECKONBKNX NEPEMEHHbIX

Tema 16. OuddepeHumanbHoe uCHMUCEHNE
PYHKUMA HECKOSNbKUX MEepPEMEHHbIX. YacTHble
Npon3BoaHbIE, nepBbIn NOJTHbIN
andpdepeHumnan, rpaguMeHT, nNpousBogHas no
HanpaBneHuio. Bobicwne NPOn3BOAHbIE.
Heobxogumoe w  pgocTatodyHoe  ycrnosue
NOKarnbHOro 3KCTpEMYyMA. Bagava Ha
rno6anbHbIN MaKCUMYM U MUHUMYM.
MpakTnyeckoe 3aHaTUE: BbluncneHne ABOMHbIX
WHTerpanoB. BbluMcneHve  KPUBOMUHENHbIX
WHTErpanos.

Tema 17. [JBOMHOW N NOBTOPHbIE WHTErpansbl.
OnpepeneHne U1 OCHOBHble  CBOWCTBA.
BbluncneHve [OBOWMHBLIX WHTErpanoB. 3ameHa
nepeMeHHbIX B OBOVIHOM WHTErpane.
eomeTpunyeckue, MexaHuyeckune n
dusnyeckme NPUNOXeHNsI OBOVHbIX
WHTErpanos.

KpuBonuHerHble  uvHTerpansl  nNepsBoro U
BTOporo popga. OnpeneneHne, OCHOBHbIE
CBOWCTBA, Bbl4UCNEHNE.

MpakTuyeckoe 3aHaTMe: WccnegoBaHwe Ha
CXOOMMOCTb 4UCROBLIX psaaoB. [lpumeHeHne
Teopembl JlenbHuua.

18

Paspen 7. Teopua psgos

18

ra

Tema 18. UYucnosble psgbl, OCHOBHbIE
onpegeneHust. Teopust NONOXUTENbHbLIX PSOOB:
npusHakn cpaBHeHusl, Kowwn u [JanambGepa.
3HakonepemMeHHble psabl, NpusHak JlernbHuua.
Mpaktnyeckoe 3aHaTMe: WccnegoBaHne Ha
CXOOMMOCTb 4MCROBbIX psagoB. [lpumeHeHne
Teopembl JlenbHuua.

18

nn




Tema 19. ®yHKUMOHanbHbIE paabl, obnacTb
cxogumoctn. CTeneHHble psigbl, paguyc
CXOOUMOCTM CTEMNEHHOIO psaaa.

Psag ®ypbe: 0OCHOBHbIE onpeaeneHus.
MpakTtnyeckoe 3aHATUE: Psgbl. BbluncneHue
paguyca u uHTepBarna CXoAUMOCTU CTENEHHOIo
psga

Pasgen 8. OnemeHTbl Teopum
anddepeHumnanbHbIX ypaBHEHNI

Tema 20. OB6bIKHOBEHHbLIE
andpdepeHumnansHble  ypaBHEHUS  NEpPBOro
nopsigka.

OnpepgeneHue, OCHOBHbIE CBOWCTBA,
reometTpuyeckass  umHtepnpetauus. Obuee
pelueHune, peweHne 3agadn Kowwn (HadanbHon
3afjaun). ypaBHEHUS C pasgensommmncs
nepemMeHHbIMMU, NNHENHbIE ypaBHEHNs,
OAHOPOAHbIE YpPaBHEHUs U MpMBOASILLUMECH K
HUM, YpaBHEHMS B MOMHbIX AMddepeHLmanax.
MpakTnyeckoe 3aHATHE: Pelwenune
anddepeHunanbHblX — ypaBHEHWA  NepBOro
nopsiaka.

Tema 21. OObIKHOBEHHbIE
anddepeHunanbHble  ypaBHEHMST  BbICLLMX
nopsigkoB. OcHoBHble onpeaeneHuns. Obuiee
pelleHune, pewweHne 3agayn Kown (HayanbHoM
3agaymn). JlmHenHole  anddepeHumnanbHble
ypaBHeHust BTOPOro nopsiaka. basnc
npocTpaHcTBa peLueHunn. JInHenHble
andpdepeHunansHble  ypaBHEHUS  BTOPOrO
nopsiika C MOCTOAHHBIMW KO3 duMLMeHTamm
(oOHOPOAHLIE U HEOOHOPOAHBIE).
MpakTuyeckoe 3aHATHe: PeweHune
andpdepeHumnansbHblX  ypaBHEHUA  BTOPOro
nopsigka.

Pasgen 9. OcHoBbI TEOPUN BEPOSATHOCTU

Tema 22. lMpegMeT Teopun BEPOATHOCTMU.
OCHOBHbIE MOSTOXEHUA TEOPUU BEPOATHOCTM.
OnemeHTbl KOMBUHATOPWKU  (NepecTaHOBKM,
pasMeLleHuns, codeTaHus).

MpoCTpaHCTBO  3nMeMEeHTapHbIX  COObITUN.
OCHOBHblE a@KCUOMbl TEOpUM BEPOATHOCTW.
YpHoBasi cxema. OCHOBHble TEOPETUKO-
BEPOATHOCTHbIE (DYHKLMN N NX CBOWCTBA.
MpakTnyeckoe 3aHsaTHE: Bbluncnexune
BEPOATHOCTM COBbITUSA.

Tema 23. OcHOBHble  XapaKTEpPUCTUKM
cny4ariHon BEJTMYNHBI. Pacnpepnenerus
cny4ariHon BenuuuHbl. [NpefenbHble TeopeMbl
TEeopuM BEPOATHOCTM, 3aKOHbI BOMbLUNX YKCen.
MpakTnyeckoe 3aHAaTHE: OnpepeneHne
Crny4yamHOW Benu4YuHbl. PelleHue 3apady C
NPUMEHEHMEM OCHOBHbLIX TEOpeM Teopuu
BEPOSITHOCTMU.

Pasgen 10. MatemaTn4yeckasa ctaTucTuka

18
18
18 ra
16
18 ra




Tema 24. OcHOBHble 3agayM W MOHATUA
MaTCTaTUCTUKN.

3agaHus.

MHTEpBAalibHOE

XapaKTepPUCTUK.
OueHka pyHKUMUM pacnpeaeneHnst U NioTHOCTU
pacnpeneneHus.

MpakTnyeckoe

BapuraunoHHbIn

WHTepBarnbHoe

[NonuroH YyacToT 1 rMcTorpaMmma.

pynnupoBaHne BbIOOPKN,
rMcTorpamma v nosiuroH 4actoT.  TouveyvHoe U

Bboibopka un cnocobbl ee

oueHunBaHune OCHOBHbIX

3aHaTue: Bbibopka.
psa. Toue4Hoe "
pacnpegeneHne  BblOOPKM.

Tema 25. Meton MOMEHTOB U MeToq
MaKCUManbHOro

NOCTPOEHUM

HanMeHbLUNX
perpeccus.
MpakTnyeckoe

TeopeTndeckoro pacnpegenerusi. [Nposepka
HaxoxpgeHue napameTpoB

rmnoTes.
BbIOOPOYHOro
perpeccuu.

oueHok. [lpoBepka runoTes.
KoppensaunoHHbINn aHanms. MeToza
KBagpaTtoB W  ogHoOMepHas

npasgonogobus npu

3aHATHE: Mop6op

ypaBHEHNS NNHENHON

ra

Wtoro B cemecTpe (Ha kypce anst 3A0) 16 16 166

KOHCYJ'IbTaLI,I/IVI N NpoOMEXYTO4YHaa aTtrectaumd

(Ok3ameH)

Bcero koHTakTHasa pa6oTta n CP no

78 498

OVCUUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OHA OLLEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasaTtenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3yribTaToB 00y4YeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHWA pesynbTaToB 0byyeHus
KoMneTeHunn cpeacTtea
[aeT onpegeneHne 0CHOBHbIX MOHSTUIA 1 TEOPEM NIMHENHOM anrebpbl u
pasgenoB MatemaTMyeckoro aHanusa — auddepeHumansHoro u
WHTErpanbHOro ucuucnenus, auddepeHunansHbIX YypaBHEeHWA; a
Takxe BOCNPOM3BOAUT MX AOKa3aTemnbCTBa, NO3BOMSLWME YCTAaHOBUTL
B3aMMOCBSI3b MeXAy MaTemMaTU4ecKumn OObeKTamu U CBOWCTBaAMMU
3TMX 06bEKTOB Bonpocebl ans YCTHOTO
onKk-1 PelwlaeT TunoBble 3agayv NO OCHOBHbLIM pa3fgenam Kypca, npumeHsis(cobecenoBaHus

maTemaTuyeckme MeTodbl 1 Modenw.

CamocTosATensHo paboTaeT ¢ MateMaTUyeckon nuTepaTypoM,
HeoGXoAMMON ANs  pelleHus NpuknagHbiX 3agad, nonb3yeTtcs
Tabnmuamm n cnpaBoYHMKaMm

CTpouT MaTemaTu4eckyto MoJeslb paccMaTprBaeMoli 3aaa4um; Belbopa
appekTMBHOrO cnocoba pelleHUs 3ajadM U codepkaTeslbHoM
MHTepnpeTaumn NomnyyYeHHbIX pe3ynbTaToB

[MpakTnko-opMeHTUpoBaHHoe
3apaHue (3agada)

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

LLikana oueHnBaHUSA

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTY KOMNETEHLIMIA

YcTHoe cobecenoBaHme MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, McYepnbiBaOWNA OTBET, SIBHO
OEMOHCTPUPYOLWUNIA rNybokoe NOHMMaHue
npegMeTa U LUMPOKYIHD 3pyauumio B
oLieHnBaeMon obnacTtu, yMeHne
MCNonb3oBaTh TEOPETUYECKME 3HaHUS Ans
peLLeHNs NpaKkTUYECKNX 3aaau.




OTBeT MOSHbIN 7] npasusbHbINA,
OCHOBaHHbLIN  Ha  npopaboTke  BCeX
06na3aTenbHbIX UCTOYHMKOB MHGOPMaLUN.
4 (xopoLwuo) Moaxod Kk maTtepuany OTBETCTBEHHbIW, HO
OOnyLeHbl B OTBETAX HECYLLECTBEHHbIE
owmnbKKn, KOTOpble YCTPaHSIIOTCS TOMbKO B
pe3ynbTaTe cobecenoBaHus

OtBeTt AEMOHCTpUpyeT noHMmaHue
npegmeTa B LeNIOM Npy HEeMonHbIX, crnabo
aprymMeHTUpPOBaHHbIX oTBEeTax.
MpucyTcTBylOT rpybble  HETOYHOCTM B
3 (yooBneTBOpUTENbLHO) |OTBETaX, npobenbl B 3HAHWAX MO
HEKOTOpbIM Temawm, CYLLECTBEHHbIE
OLUMBKM, KOTOpble MOTyT OblTb HaMaeHbl U
YaCTUYHO YCTPaHeHbl B  pesynbraTe

cobecenoBaHusi

HesHnaHune 3HaYUTENbHOMN yacTu
NPUHUMNWANbHO  BaXHbIX  3NIEMEHTOB
OUNCLUMMINHBI. MHoroyncneHHble
CyLLeCTBEHHble ownbkn. HenoHumaHue
3agaHHoro Bonpoca. MonbiTka

2 (HeynoBnEeTBOPUTENBHO)
crnncbIBaHUs, MCMNONb30BaHUSA

Hepa3peLleHHbIX TEXHUYECKUX YCTPOWCTB
UNM MONb30BaHWA MOACKA3KOW ApYroro
Yyenoeeka  (BHe  3aBUCMMOCTM  OT
YCMELHOCTH TaKoN MOMbITKK).

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAMMbIe ANSl OLeHKN 3HAaHUWA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AEeATENIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DoOpMYynNMpoBKM BONPOCOB
Kypc 1
1 Onpegenutenu 2-ro n 3-ro NOpsSAKoB. PelleHne cuctem nNMHenHbIX ypaBHEHUA U3 ABYX U TPEX YPaBHEHWUN.
2 Onpegenutenu n-ro nopsigka. Nx anemeHtapHble cBonctBa. CnocoObl BEIYUCNEHNS.
3 MaTpuubl, X BUAbI M Onepaummn Hag HAMU (CNOXEHNE, YMHOXEHNE, YMHOXEHNE Ha YMCIO U TPAHCMOHUPOBaHNE
).
4 O6paTtHas maTpuua.
5 PelleHne nuHenHbIX CUCTEM  h-ro nopsigka B MaTpuyHOM Buge (B TepMuHax obpaTHOM MaTpuubl ).
6 JInnenHas 3aBncnMocCTb ( HE3aBUCUMOCTL ) CTONGL0B MaTpuubl. PaHr matpuubl.
7 MeToabl BbIYMCIIEHWUS paHra MaTpuLbl U HaxoxaeHus 6a3ncHoOro MmnHopa.
8 OpHopoaHble CUCTEMbI YpaBHEHUA. PaHr MmaTpuubl 1 CyLLeCTBOBaHUE HETPUBUASIBHOTO PELLEHMS.
9 CTtpykTypa obLiero peLLeHUs: OAHOPOAHOWN CUCTEMbI YPaBHEHWN.
10 HeopHopogHble cuctembl ypaBHeHuI obuero Buga. Teopema KpoHekepa-Kanennu.
11 BekTtopHoe npocTtpaHcTBo. Onepaunn Hag BEKTOpamu.
12 CBs3b Mexay pasnuyHeiMu 6asmcamu.
13 lNMpeobpasoBaHue koopamHaT npu 3ameHe 6asuca.
14 EBknungoBo npoctpaHcTBo. OpTOHOPMUPOBAHHLIN Gasuc.
15 CBOMCTBO MHEpPLUKN KBagpaTUyHbIX popM. IHAEKChI U paHr kBagpaTUdHbIX hOpM.
16 BekTopHOe npou3BeaeHve, cMellaHHoe Npov3BeAeHe BEKTOPOB.
17  |NluHnm BTOpPOro nopsiika Ha NAOCKOCTW.
18 Mpsamas Ha NNockocTu.
19 annunc, ero AUPeKTpUCHI.
20 M'Mnepbona, ee ANpeKTpuUCHI.
21 Mapabona.
22 YpaBHeHUs KpMBbIX BTOPOro nopsifka B NOMNSPHbLIX KoopauHaTax.
23 KoopanHatbl B TpEXMEPHOM NPOCTPaHCTBE.
24 lMnockocTb B NPOCTPaHCTBE.
25 Mpsamas B npocTpaHcTBe.
26 B3anmHoe pacnonoxeHue NpsAMon 1 NIIOCKOCTU B NPOCTPAHCTBE
27 [MoBepxHOCTN BTOPOro nopsigka.




28 MocneposaTenbHOCTH, Npeaen nocnegosatensHocTU. ApudmeTrka npeaenos.

29 lMpu3Haku cylecTBoBaHNA nNpegena nocneaoBaTenbHOCTY.

30 BeckoHeuHO mMarnble n 6eckoHevHo 6onbLue NocneaoBaTeNnbLHOCTY.

31 Mpegen dyHKkuMn, apudmeTka Npesenos.

32 ®dyHKUMK, HenpepbiBHbIE B TOYKe. Knaccudukaumns paspbiBoB.

33  |3amevatenbHble npegenbl, YACHO €.

34 CeoiicTBa HenpepbIBHbIX (OYHKLUUA, Teopema O MakCumyMme.

35 lMponsBoaHas, ee reomeTpniecknin n pmamyeckuin cmbicn. TexHnka anddepeHunpoBaHms.

36 lMpon3BoaHbIe OT aNeMeHTapHbIX (OYHKLUMIA, OT CIIOXHON 1 06paTHOM (OYHKLMIA, OT PYHKUMIA, 3aAaHHbIX
napameTpu4ecKu.

37 MepBbit anddepeHuman, ero reomeTpudecknin cmbicn. VIHBapnaHTHocTb andpdepeHumnana. NpumeHeHne
anddpepeHumana B YMCNEeHHbIX 3ajadvax.

38 MpounssoaHble 1 anddepeHumanbl BbICLUNX NOPSAKOB.

39 Teopembl Pepma n  Ponns.

40 Teopembl JlarpaHxa n Kowwn.

41 Mpasuno Jlonutans.

42 Teopema Tennopa.

43 MOHOTOHHOCTb (PYHKLMM 1 3HAK ee NPOM3BOAHON. BbINyKNOCTb (PyHKLMN 1 3HAK BTOPOW NPOM3BOAHON. TOYKM
nepermnba

44 Heobxogvmoe 1 goctaToyHOe YCroBUS NIoKarbHOro MakcMMyma ( MUHUMyma ).

45  |3apgaum o rmobanbHOM U NMOKanbHOM Makcumyme ( MUHUMYME ).

46  |AcumnToTbl PyHKUMK. [ocTpoeHne rpadmkoB 1 nccnegoBaHme pyHKLMNA.

47 MepBoobpasHada. OnpegeneHne n OCHOBHbIE CBONCTBA NepBoobpa3Hon. Tabnuua OCHOBHbIX NepBOOOpPasHbIX.

48 3ameHa nepeMeHHOWN, UHTErpUPOBaHNE MO YacTsiM B NepBoobpa3HON.

49 MonuHoMbI, paunoHansHble PYHKLUK, pasnoXXeHne pauuoHanbHON yHKLUMY Ha NpocTenlune paumMoHanbHble
PYHKLNN.

50 WHTerpansl OT paumoHanbHbIX QYHKUNUA

51 UHTerpanbl OT oyHKLUMI, CoAepXaLLnx nppaLmoHansHOCTM

52 WHTerpupoBaHne TpUroHoMeTpruyeckux yHKLUIA

53 OnpegeneHHbin nHterpan. OnpegenexHne, OCHOBHbLIE CBOWCTBA.

54 WHTerpan kak yHKUusA BepxHero npegena. HenpepbiBHocTb. Popmyna HetoToHa-NlenbHuua.

55 3amMeHa nepeMeHHON W MHTerpMpoBaHue No YacTaM B onpedeneHHOM uHTerpane

56 Hecob6cTBeHHble MHTerparnbl nepeoro poga. MNpusHakn cxognmocTu.

57 Hecob6cTBeHHbIE MHTerparnbl BTOPOro poaa. MNpusHakm cxogumocTy.

58 Hecob6cTBeHHbIE MHTerparnbl BTOPOro poaa. MNpusHakm cxogumocTy.

59 |OnvHa kpvBon 1 nnowaapb nrockon purypbl. O6beM Ten BpalleHus.

Kypc 2

60 YuncrnoBble psabl: OCHOBHbIE ONpeaeneHns, CXoanmMocTb, Kputepun Kown.

61 MonoxuTtenbHble paabl. NpusHakM cpaBHEHUS.

62 MpusHak Kowwn n npusHak JanambGepa.

63 MHTerpanbHbIi NpUM3HaK CXOAMMOCTU MOJOXUTENBHOTO psaa.

64 Psabl ¢ BeLWeCTBEHHBIMM YrieHaMu. YCNoBHas 1 abconioTHas CX0aAMMOCTb.

65 3Hakouepegytowmecs psgbl. MNMpusHak cxogumocTu Jlenbruua.

66 ®yHKUMOHarnbHbIe psgbl. CXOAMMOCTE, paBHOMEPHas CXOAUMOCTb.

67 CreneHHble psgbl. Teopema Abens.

68 O6nacTb cx0QUMOCTHK cTeneHHoro psaa. Paguyc cxogmmocTu.

69 TeopemMa 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO paaa.

70 CBoucTBa CyMMbl CTENEHHOrO psAaa, NoYNeHHoe NHTerpupoBaHue n anddepeHLmpoBaHme.

71 Psapn Tennopa. Teopema 06 ycrnosuu cxognmocTtun psiga Tennopa.

72 Psaabl Tennopa ans exp(x), sin(x), cos(x).

73 TpuroHomeTpuyeckasa cuctema OyHKUUNA.

74 Pagbl dypbe. Teopema o cxogumocTtu psga dypee.

75 Pan ®dypbe oNnda YeTHbIX U HeYeTHbIX YHKUMIA. Pag ®ypbe Ansg nepmoamnyeckmx dyHKUNNA.

76 Psan ®ypbe B akCnoHeHumarnsHon opme.

77 O[L1Y neporo nopsigka. O6Lwime onpeaeneHuns, reoMeTpUYeckoe NCTONKOBaHME.

78 Teopema o paspelwunmocty 3agaum Kowmn ana OY nepsoro nopsigka.




79 OfLlY c pasgenswowmmucs nepemerHHbiMn. OgHopoaHbie OL1Y n npnBoAALLMECS K HAM.

80 YpaBHeHus B NonHbix AuddepeHumanax u nuHenHsie OY nepsoro nopsigka.

81 Oy stoporo nopsigka. O6wme onpeaenenus. Teopema o 3agade Kowwn.

82 OLY BToporo nopsagka, gonyckatowmue NOCTpoeHns obLyero peLueHms.

83 JInHeliHble ogHopoaHble OL1Y BTOpOro nopsiaka.

84 JInHenHble HeogHopoaHble O[1Y BTOpOro nopsigka.

85 JInHenHble ogHopoaHble OL1Y BTOPOro nopsigka ¢ NOCTOSIHHbIMU kKo3dhdmumeHTamu.

86 JInHeliHble HeogHopoaHble OL1Y BTOpOro nopsigka ¢ NOCTOAHHbIMU KO3 ULMEHTAMN.

87 Teopusi konebaTernbHOro KOHTypa.

88 OCHOBHbIE NOHATUS TEOPUUN BEPOATHOCTMU.

89 YcnoBHble BEpOSATHOCTU. BepoaTHOCTb cnoxHbIX cobbituin. dopmyna bareca.
90 PacnpegeneHue cnyvyanHon BenuymHbl. HenpepbiBHbIN U AUCKPETHLIN Criydau.
91 BuHomnanbHoe pacnpegenenue. Pacnpegenenue NyaccoHa.

92 OpHomepHoe HopMarnbHoe pacnpegeneHue.

93 OCHOBHbIE XapaKTEPUCTUKW Cry4anHOW BENNYMHBI.

94 KoBapuauus 1 koadduumeHT koppenauumn.

95 MpegenbHble TeopeMbl TEOPUM BEPOSTHOCTU. 3aKOHbI BoNbLIMX YKcen.

96 OcHOBHbIE 3a4a41 U NOHATUA MaATCTaTUCTUKN.

97 Bbibopka u cnocobbl ee 3agaHus.

98 ToyeuyHoe 1 NHTepBarbHOE OLEHMBAHNE OCHOBHbIX XapaKTepPUCTUK.

99 CBA3b Mexay owmnbKor BbIGOPKKU, PUCKOM 1 06EMOM BbIOOPKN.

100 OueHka byHKUMM pacnpefeneHnst u NIOTHOCTU pacnpeaeneHuns.

101 MeTog MOMEHTOB NpW NOCTPOEHUN OLIEHOK.

102 MeToa makcumansHoOro npasgonogobms npu NOCTPOEHUM OLLEHOK

103 MpoBepka rmnotes. OCHOBHLIE NOHATHUS.

104 |Jlemma HenmaHa-lNupcoHa. PelueHne npocTto napamMeTpuyeckon runotesbl

105 Kputepun cornacus MNMupcona.

106 |KoppensiumoHHbIh aHann3. OCHOBHbIE MOHATHUS.

107 MapHasa koppenaums.

108 |OnncaHne nuHenHon perpeccumn no Boblbopke.

109 |MeToa HaMMeHbLUUX KBaApaToB 1 OAHOMEpHasi perpeccus.

110 |PyHKLUMKN HECKOMbBKMX NEPEMEHHbIX, O0LLMe onpeaeneHus. HenpepbIBHOCTb.

111 |YacTHble nponsBoaHble. MepBbivi NONHbIM AnddepeHumnan. Ero nHsapnaHTHOCTb.

112  |OudbcbepeHumpoBaHmne CnoxXHoOM yHKLMU, HESABHOWN yHKLMK.

113  |NokanbHbIi MakCUMyM (MUHUMYM) YHKLMM OBYX NepeMeHHbIX. Heobxoammble ycnosus.

114 |JocTaTo4Hble YCroBWS NOKaNbHOro MakcMMyma (MMHUMYyMa) OYHKLUUK ABYX NEPEeMEHHbIX.

115 |FnoGanbHblii MakcMMyM (MUHUMYM) (DYHKLMW ABYX NepeMeHHbIX. CxeMa peLleHns 3agadqu.

116 |OsowiHon uHterpan. OnpegenexHne, OCHOBHbIE CBOWCTBA.

117 |lMoBTOpHbIN MHTerpan yHKUMK ABYX nepeMeHHbIX. OnpegeneHne, OCHOBHbIE CBOWCTBA.

118 |CBsi3b 4BOVHOMO M NOBTOPHOIO UHTErPasos.

119 |3ameHa nepeMeHHOW B LBOVNHOM MHTErpane

120 |KpuBonuHenHbi nHterpan 1 poga. OnpegeneHune, OCHOBHbIE CBONCTBA.

121 |KpuBonuHenHbin nHterpan 2 poga. OnpegeneHue, OCHOBHbIE CBOMCTBA.

122 |dopmyna NpuHa n ee cnencreums.

123  |[MpunoxeHnsa ABONHOIO W KPUBOMMHENHbIX MHTErpanos

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycMoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)




1. Boluncnutb 3agaHHbIv onpegenutens 2-msa cnocobamu.

2. PewwnTb 3a4aHHYI0 CUCTEMY NMMHENHBIX anrebpanyeckmx ypaBHEHMWI 1 BbINOMHUTL NPOBEPKY.

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTpPUYHBLIM METOOOM.

3. O6paTnTb 3a4aHHY0 MaTPULY U BbINOMHUTL NPOBEPKY

a) MeToA0M 3rieMeHTapHbIX NpeobpasoBaHuii;

b) meTogom coto3HoON MaTpuLbl.

4. OnpenennTb paHr 3agaHHON MaTpuLbl.

5. Bbluucnntb 3agaHHble npegensl

6. Hantu Toukn paspbiBa 3agaHHOM YHKUMM (ECNIN OHM €CTh) U YKa3aTb XapakTep paspbliB

7. BblumcnuTb Npou3BOAHbIE 3a4aHHOM OYHKLMU

8. PackpbITb HeonpedeneHHOCTb no npasunam Jlonutans.

9. Beiumcnutb andpdepeHuman dyHKUUN.

10. HaiiTi 3agaHHble HeonpeaeneHHble MHTerpanbl

11. BblumcnuTb 3agaHHbIN OnpeaeneHHbli nHTerpan

12. BblumcnnTb HECOBCTBEHHBIV MHTErpan unm yCTaHOBUTb €0 pacxoanmocCTb.

13. Hantun yacTHble Npon3BodHbIE NEPBOro M BTOPOro nopsiaka Ansa 3agaHHbIX OyHKUMNA.

14. Hantun cTaumoHapHble TOYKM 3a0aHHOM OYHKUMN ABYX NEPEMEHHbIX U ONpeaenuTb NX XxapakTep.

15. BbluMcnnTb 3aaHHbIV NOBTOPHbLIN MHTErparn.

16. BblumMcnnTb 3a4aHHbIVi ABONHOW MHTErparn.

17. Hanitu obLiee pelleHne 3agaHHoro audpdepeHumansHoro ypaBHeHns 1-ro nopsigka.

18. Hantu peweHue 3agaun Kowwm gnsa saagaHHoro guddpepeHumnansHoro ypasHeHns 1-ro nopsgka.

19. Hantu obiee peweHne 3agaHHoro anddepeHumansHOro ypaBHeH s 2-ro nopsigka.

20. Hantu nHtepBanbHoe pacnpegeneHve 3agaHHon BbIOOpKK

21. MNocTpouTb rMCTOrpaMMy YacToOT U OTHOCUTENbHBIX YacTOT ANsi 3aAaHHOM BbIBOPKN.

22. Hantu Toue4Hoe pacnpegeneHve BblOOpKN 3agaHHON BbIGOPKM.

23. Haiitu asmnmpuyeckyto yHKLMIO pacnpeneneHns n nocTponts ee rpaduk Anst 3agaHHom BbIGopku

24. HaTn ToYeYHble OLEeHKM MaTemMaTUyYeCcKoro OXuaaHns 1 gucnepcumn, cpegHekBagpaTUYHOro OTKIOHEHNUS U
NcnpasfeHHOW ANCNepcun.

25. MNMpoBepuTb rMNoTe3y 0 cpeaHem Ans 3agaHHoN BbIGOPKM.

5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oleHMBaHUA 3HaHUI, YMEHUN, BNafAeHU (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NOpsaAoK NUKBUAALUUN aKafeMUYecKomn
3a/J0/KEHHOCTHN

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfnameHTMpPOBaHO floKanbHbIM HOpMaTMBHbBIM aktom CIIOryrTn
«[MonoxeHne o NpoBeAEHNM TEKYLLLEro KOHTPOISA YCNEBAaEMOCTH U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHad + MucbMeHHasda KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUUNInHe

|-|pI/l nposegeHnn sak3amMeHa BpemMd, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaB/IAE€T He 6onee 40 MUH.
CoobueHune pe3ynbTaTtoB 06yqarou.1emy0ﬂ npon3BognTCcA HenocpeacTBeHHO Nnocre yCTHOro oTeeTa.

6. YHEBHO-METOOAMYECKOE U MUHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | WN3patenbctBo | 'of n3gaHuna | Ccbinka
6.1.1 OcHoBHas y4ye6Hasa nuTepaTtypa
Kasakos A. A. |AHanuTu4eckasa reomeTpus. http://publish.sutd.ru/
YKuxapesa A. A. Y.1 chne.: crieryntg 2016 tp_ext_inf_publish.ph

p?id=20169015

Myxos, B. A., Kotos,|Kypc Bbiclien matemaTuku. B http://www.iprbooksh

. A., KotoBa, O. B. 2-x Tomax. T.lI Makeeska: [lonbacckas 0p.ru/99383.html
HaLUuWoHanbHasa akagemus

2020
CTPOUTENLCTBA U
apxutekTypbl, 965C ACB
yxos, B. A., KoTos,|Kypc Bbicluen matemaTukn. B M ) 6 http://www.iprbooksh
I. A., KotoBa, O. B. 2-x Tomax. T.l akeeska: [loH6acckas 0p.ru/99382.html
HauuoHanbHas akagemMusi 2020

CTpouTENLCTBA U
apxuTekTypbl, 35C ACB




3yboBa, U. K., Octpas,|OcHoBbl  MaTemaTMyeckoro http://www.iprbooksh
0. B., AHumndepoBa, J1.|aHanu3a (Mmogynb| OpeHbypr: OpeHbyprckui op.ru/78807.html

M., Paccoxa, E. H. «OnpeaeneHHbI HTEerpan u rocyaapCTBEHHbIN 2017
HecobCTBEHHbIE MHTerpanbl»)| yHuBepcuteT, A5C ACB

MBaHoBa, C. A. MaTtemaTtunyeckuin aHanmns KemepoBo: KemepoBckuit http://www.iprbooksh
TeXHOJ'IOFW-IeCKVIﬁN 2014 0p.ru/61290.html
WHCTUTYT NULLEBOW
NPOMBbILLUNEHHOCTU

LWwunosa, 3. B., Wunos.,|Teopua  BepoATHOCTEW 1 https://www.iprbooks
O. 1. MaTemaTuyeckasa ctatuctuka | Capatos: Ai [n Ap Bykc 2015 hop.ru/33863.html

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

Mapaxoeckuin, A. C.,|Matematnyeckui aHanus.| Craspononb: CeBepo- http://www.iprbooksh
Benaw, A. H. MHTerpanbHoe ncumcneHne KaBkasckum 2015 0p.ru/62846.html
denepanbHbIn
yHMBEPCUTET
CenyHoB E. B.,|MatemaTuka. COopHUMK 3agad http://publish.sutd.ru/
CenyHoBa E. A. no TEOPUN BEPOATHOCTEN cre.: crierynrg 2016 tp_ext_inf_publish.ph
p?id=3582
Wnnayes B. C. 3agayHuk no BbICLUEN https://ibooks.ru/read
MaremaTuke . ing.php?
Mocksa: Undppa-M 2020 short=1&productid=3
61249
Ceanugse, H. B.,|dnddepeHumansHoe Cankr-leTepbypr: CaHkT- http://www.iprbooksh
AxyHuna, I, B. ncumncneHvne B cnyyae MeTepbyprekuin 0p.ru/49955.html
dYHKLMM OQHON NepeMEHHON rocyaapCTBEHHbIN 2015
apXUTEKTYPHO-

CTPOUTENbHbIN
yHuBepcutet, O6C ACB

3aBbsnos O.l.,|Teopusa BeposiTHOCTEM 1 http://ibooks.ru/readi
MognoeeTtHas HO.B. MaTtemaTuyeckas cTtaTucTuKa Mocksa: MpomeTeii 2018 ng.ph_p? o

C npumeHeHnem Excel n short=1&productid=3

Maxima 59702
HwukoHoBa, I. A.,|QnddepeHumansHoe KasaHb: KasaHckun http://www.iprbooksh
HwvkoHoBa, H. B. ncuncnenne yHKUUA OgHOMN HaLMOHarnbHbIN op.ru/79286.html

M HECKOITbKUX NepeMeEHHbIX nccnegoBaTenbCKum 2016

TEXHOMOMMYECKNI
YHMBEPCUTET

6.2 NMepe4yeHb NnpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM
OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaumoHHasa cuctema «EgnMHoe okHO JocTyna k obpasoBaTtenbHbIM pecypcam. Pasgen. MHdopmatuka m
NMHOPMaLMOHHBIE TEXHONOMMMY» [AnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtnBHas n cnpaBoyHasi 6a3a AaHHbIX peLieH3MpyeMOon NuTepaTtypbl Scopus [SnekTpoHHbIN pecypc]. URL:
https://www.scopus.com

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional
MATLAB
MHTepHeT-TpeHaxepbl B cdhepe oOpa3oBaHus

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeO6XO0AMMOW ANA OCYLLEeCTBNEHUs obpa3oBaTeNibHOro
npouecca no AUCUUNIIMHe

Ayantopus OcHalleHne

MynbTuMmeauiiHoe o6opyaoBaHue, cneumanmanpoBaHHas Mebenb, Aocka
JlekumoHHas y A pyA H P A
ayautopus

CneuuanuamposaHHas mebenb, gocka
YyebHas ayautopust
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