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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb pucuunnuHbl: CdopmMupoBaTb KOMNETEHUUM oby4varollerocs B 00nactu NUHENHoOW anrebpbl,
aHanuMTU4Yeckon reoMeTpun, a Takke B obnacTm MaTeMaTU4ecKoro aHamnusa, TEeOpUW BEepPOSiTHOCTU WU CTaTUCTUKW.
CdopmumpoBaTth HaBblkM MOCTPOEHUA U NPUMEHEHUS MOLENEN, BO3HUKAOLWNX B UHXEHEPHOW MpaKkTUKe U NpoBedeHust
pacyeToB MO TakUM MOAENSIM.

1.2 3agaum gucuMNIUHBLI:

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 3adady C [OBEAEHMEM pelleHust OO0 NpUEMIEMOro pesyrnbTaTta (dopmynbl, uucna, rpaduka,
Ka4yeCTBEHHbIe BbIBOAbI).

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroToBKe OOy4aloLwerocs:

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

OucumnnuHa 6asmpyeTcst Ha KOMNEeTEHLMAX, COOPMMPOBaHHBIX Ha NpeablayLleM ypoBHe obpa3oBaHus

2 KOMNETEHUUN OBYYAKLLENOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCLUUNMIIUHBI
OlMK-1: CnocobeH NpMMeHATb eCTECTBEHHOHAaY4YHble U 06LWenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro

aHanusa u MoAaenMpoBaHUA, TEOPETUYECKOro U IKCNepPUMEHTaNbHOro uccrnefoBaHua B npoceccnoHanbHom
neATernbLHOCTY;

3HaTb: OCHOBHbIE MOHATUS U CTporune aokasatesibCcTBa Ct)aKTOB OCHOBHbIX pa3ferioB Kypca MmaTeMaTn4eCckoro aHanmsa
YmeTb: Pewatb CTaHOapTHble I'IpOd)eCCVIOHaJ'IbeIe 3agayum ¢ npyuMeHeHnemMm maTemMmaTn4eckoro aHanmsa

BnapeTtb: HaBblkamn maTemaTnyeckoro nccnegoBaHus 00bLEKTOB NPOdeCCUOHaNbHON AeATENbHOCTY.

OlK-8: CnocobeH NpMMeHsATbL MaTemMaTU4eCcKue Moaenu, MeToabl U cpeacTBa NPOEKTUPOBaHUA
MH(OPMALIMOHHbIX U aBBTOMAaTU3UPOBAHHbIX CUCTEM.

3HaTtb: MeToabl MaTeMaTU4ECKOro aHanmaa, TEeopun BEpOATHOCTU U MaTemMaTU4EeCKON CTaTUCTUKK

YmeTb: anIMeHHTb MaTemMaTun4yeckme MmeToabl Npu NpoekTupoBaHUn VIH(*)OpMaLlI/IOHHbIX N aBTOMaTU3NPOBAHHbLIX CUCTEM.

Bnapetb: Hasbikamu NPpUMEeHEeHnA MaTteMaTu4eCkKux MeTodoB TMNpu pelleHuun ﬂpO(beCCI/IOHaJ'IbeIX 3ajady c
ncnonb3oBaHMem VIH(*)OpMaLI,VIOHHbIX TEXHONornmn

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNMNUHE

KoHTakTHas
paboTta

MHHoBaL. dopma
dopmbl TeKyLLero
3aHATUA | KOHTpOns

HaumeHoBaHve 1 conepxaHue pasgernos,
TEM U y4eBHbIX 3aHATUIA

CP
Nek. Mp. | (4acwbl)
(vachbl) | (vacel)

Cemectp
(kypc ana 3A0)

Paspgen 1. JluHenHas n BekTopHas anrebpa

Tema 1. BekTtopa, MaTpuLibl, 5 5 10

Tema 2. PelweHne cuctem JnMHENHbIX 6 5 10

ypaBHEHUN

Tema 3. Teopusi BEKTOPHbLIX NPOCTPAHCTB.

NnHenHas 3aBMCMMOCTb, NMHerHas

HEe3aBUCUMOCTb, oasuc, KOOpAWHATbI. 4 6 10 K

JIuHenHble onepatopbl U UX MaTpuyHas
dopma. CnekTparnbHbI aHann3 maTpuu.

Tema 4. bunuHenHole W KBagpaTUYHbIE
dopmbl. MpuBegeHne kBagpaTuUyHbIX| 1

4 4 10
dopM K KaHOHU4YeckoMy Buay. CkanspHoe n
BEKTOPHOE NMpPOou3BeAEHME.
Pasgen 2. AHanntnyeckas reomeTpus
Tema 5. Cuctembl KOOpAvHaT B BYMEPHOM 3 3 11 un

N TPEXMEPHOM MPOCTPaHCTBAX.
Tema 6. NMpsimasa Ha NNOCKOCTW. 4 3 11

K
Tema 7. [Tlpamas M nNNOCKOCTb B 4 4 11
TPEXMEpPHOM MPOCTPaHCTBE.
Tema 8. KpuBble BTOpoOro nopsigka Ha 4 4 12

MNIIOCKOCTU.




Wtoro B cemecTpe (Ha kypce ansa 3A0)

34

34

85

KoHcynbTaumm n npomexyTodHas
aTTecTauuns (Ok3ameH)

2,5

245

Pasgen 3. OcHoBbl auddepeHumansHoro
ncuyncneHuns

Tema 9. lpegenbl U WX BblMUCIEHKE.
3amevaTernbHble npegensol.
HenpepbIBHOCTb (OYHKLINNA.

10

Tema 10. MponssogHas, ee
reomeTpuyeckune n dusnyeckune

Tema 11. WccnepoBaHue yHKUMA C
NMOMOLLIbIO andbdepeHumansHoro
ncyncneHus.

Paspen 4. OcHoBblI MHTEerpanbHoro
NCYUCNEHNS

Tema 12. lNepBoobpasHas.

OnpegeneHne U OCHOBHblE  CBOWCTBA.
WHTerpmpoBaHne no 4vactaM W 3aMmeHa
nepemMeHHbIX. WHTerpmpoBaHune
paunoHanbHbIX PYHKUMNA. OcHoBHblE
Knaccbl MHTErpMpyemMbix yHKUUN.

12

Tema 13. OnpegeneHHbIn nHTEerpan.
OnpegeneHne ©n  OCHOBHble  CBOWCTBA.
dopmyna HbtoToHa-llenbHuua.
WHTerpmpoBaHne no 4vactaMm W 3aMmeHa
nepemMeHHbIX. "eomeTpunyeckme,
MeXaHu4YeckMe 1 usndeckne npunoxeHus
onpeaeneHHbIX WHTEerparnos.
MpubNMXKeHHOE BbIYUCIIEHNE WHTErpanos:
dopmyna Tpaneuun, doopmyna CumncoHa.
HecobcTBeHHbIE WHTErpansl " nx
BblYMCIIEHNE.

11

WUtoro B cemectpe (Ha kypce anga 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauuns
(OKk3ameH)

34

34

49

2,5

24,5

Pasgen 5. ®yHKLUUN HECKONBKNX NePEeMEHHbIX

Tema 14. [OudbdbepeHumanbHoe ucHUCNEHNE
OYHKUNIA HECKOMNbKUX NepeMeHHbIX. YacTHble
Npon3BoHbIe, nepBsbIN MOMHbIN
OuddepeHuman, rpagueHT, npoussogHas Mo
HanpaBIeHUIo. Bobicwne NPON3BOAHbIE.
Heobxogumoe w©n  pgoctatovyHoe  ycrnoBue
NOKarnbHOro 3KCTpEMyMa. B3apava Ha
rnodanbHbIN MAakCUMYM Y MUHUMYM.

Tema 15. [1BONHON N MOBTOPHbIE MHTErpansl.
Onpepenenue " OCHOBHble  CBOWCTBA.
BblumcneHne [OBOWMHLIX WHTerpanoB. 3ameHa
NnepeMeHHbIX B OBOWNHOM WHTerpane.
"eomeTpuyeckue, MexaHuyeckune "
usnyeckue NPUNOXeHnst OBOVHbIX
WHTerpanos.

KpuBonuHerHble  unHTerpanbl  MNepBoro U
BTOporo popga. OnpeneneHve, OCHOBHbIE
CBOWCTBA, Bbl4UCNEHUE.

Pasgen 6. Teopua psgos

Tema 16. Yucnosble psagbl, OCHOBHbIE
onpefeneHus. Teopust NONOXUTENbHbIX PAOOB:
npusHakn cpaBHeHus, Kowun u [Oanambepa.
3HakonepemeHHble psaabl, NpusHak JlenbHuua.

Tema 17. OyHKUMOHanbHblEe psadbl, obnacTb
cxogumoctu. CTeneHHble psagbl, paguyc
CXOAMMOCTU CTEMEHHOro psiaa.

Psa dypbe: 0OCHOBHbIE OnpeaeneHus.

15

15

a3

15

14

as




Paspen 7. AnemMeHThI Teopum
anddepeHumnanbHbIX ypaBHEHNI

Tema 18. OOGbIKHOBEHHbIE
anddepeHymnanbHble  ypaBHEHUS  NEPBOro
nopsiaka.

Onpepenexue, OCHOBHblE CBOWCTBA,
reometpuyeckass  umHtepnpetauus. Oblee
pelueHune, peweHne 3agadn Kowu (HadansHon
3agayun). ypaBHEHUsI C  pasgensoLmMMucs
nepemMeHHbIMMU, NMHEelHbIEe ypaBHEHMUS,
O[HOPOAHblE YpaBHEHWSI U MPUBOASALLMECH K
HUM, YpaBHEHMS B MOMHbIX AMddepeHLmanax.

Tema 19. OB6bIKHOBEHHbLIE
anddepeHumnanbHble  ypaBHEHWUS]  BbICLUUX
nopsigkoB. OcHoBHble onpegeneHnsi. Obuiee
pelleHune, pewweHne 3agayn Kown (HayanbHom
3agauymn). JluHenHble  anddepeHumanbHble
ypaBHEHUs! BTOpOro nopsiaka. Basuc
npocTpaHcTBa peLleHuni. JInHenHbIE
anddepeHunanbHble  ypaBHEHUS  BTOPOro
nopsigka C MOCTOSIHHbIMUK  KO3(bdULMEHTaMK
(oOHOPOAHbLIE U HEOOHOPOAHBIE).

WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTauum 1 npoMexyToyHas atrectaums
(Ok3ameH)

12

12

17

17

83

2,5

24,5

Pasgen 8. OcHOBLI TEOPUY BEPOATHOCTU

Tema 20. MNpegmeT Teopun BEPOATHOCTMU.
OcHoBHbIE NONoXeHns Teopun
BEPOSATHOCTU. ONEMEHTbl KOMOUHATOPWKK
(nepecTaHOBKN, pa3MeLLeHNs, COMETaHMS).
MpoCTpaHCTBO 3neMeHTapHbIX CODOBITUNA.
OCHOBHbIE aKCUOMbI TEOPUN BEPOSTHOCTMU.
YpHoBasi cxema. OCHOBHble TeOpeTUKO-
BEPOSITHOCTHbIE (DYHKLIMM U UX CBOWCTBA.

26

Tema 21. OcCHOBHble XapaKTepUCTUKK
cnyvariHon BenuuuHbl. PacnpepeneHus
cny4aniHon BEJIMYNHBDI. MpenenbHble
TeopemMbl TEOpPUUM BEPOSATHOCTW, 3aKOHbI
OonbLUNX Yncen.

40

Paspgen 9. MaTtematuyeckasa ctaTucTumka

Tema 22. OcHOBHble 3agayM U MOHATUA
mMaTcTaTUCTUKN. Bblbopka M cnocobbl ee
3aaaHus. pynnupoBaHue BbIOOpPKM,
rmcTorpamma " NONnroH yacrTor.
ToyeyHoe W WHTepBanbHOE OLEeHMBaHNE
OCHOBHBIX XapaKTepUCTUK.

OueHka yHKUMM  pacnpegeneHvs U
NIOTHOCTW pacnpeaeneHus.

27

Tema 23. MeTon MOMEHTOB U METOA
MaKCHUManbHOro npaesgonoo6us npu
nocTpoeHmn oueHok. [lpoBepka runoTes.
KoppenaumnoHHbIN aHanus. MeTop
HauMeHbLUMX KBagpaToB W OAHOMepHas
perpeccus.

26

UTtoro B cemecTpe (Ha kypce ans 3A0)

17

17

119

KoHcynbTaumum n npoMexxyToyHas
atTecTtauus (Ok3amMeH)

2,5

24,5

Bcero koHTakTHasa pa6ota u CP no
AVCLUMUNNnHe

214

434

4 KYPCOBOE NPOEKTUPOBAHUE




KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeayCcMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTtenu oueHUBaHUA

Ko HanmeHoBaHWe oueHOYHOro
MNMokasaTenu oueHnBaHWs pesynbTaToB 0byyYeHuns
KoMneTeHunn cpencTea
[aeT onpegeneHne OCHOBHbIX NOHATUIA U TEOPEM NMHENHOW anrebpbl
N pasgenoB MatemaTMyeckoro aHanusa — AuddepeHumanbHoro u
WHTErpanbHOro wucvucneHus, auddepeHumnanbHbiX ypaBHEHUR; a
Takxe BOCNpPOU3BOANT X AOKa3aTenbCTBa, NO3BOMSOLWMNE YCTAaHOBUTL
B3aMMOCBS3b MeXdy MaTteMaTuydecKumu obbekTamu M CBOWCTBaAMU
3TMX 06bEKTOB Bonpocebl ans YCTHOTO
OnK-1 PellaeT TnnoBble 3agayn NO OCHOBHbIM pasfenam Kypca, NpuMeHss |cobecenoBaHus
mMaTtemMaTuyeckme Metoabl U Moaenu. MpakTuKo-opueHTUpoBaHHoe
CamocTosaATenbHO paboTtaeT € MaTteMaTU4eckon nuTepaTypoWn,|3agaHue (3agada)
HeobOXxooumoOW LOns  peleHus MNpuKnagHblX 3agad, nonb3yeTcd
Tabnuuamm 1 cnpaBovYHUKaMK
CTpouT maTemaTmyeckyto MoAernb paccMmaTpmnBaemMoi 3agayduun; Belbopa
acpdekTMBHOrO cnocoba peleHna 3agadn u - cogepkaTeribHown
WHTEepnpeTauumn Nony4YeHHbIX pe3ynbLTaToB
M3naraeT metoabl MateMaTU4eCcKoro aHanusa u nuHenHom anrebpbl
ANs NPoeKTMPOoBaHUA NHAOPMAaLMOHHbLIX CUCTEM Bonpocebl ans YCTHOTO
OrK-8 PellaeT Bo3HMKaOLWME MaTeEMaTUYECKE 3adauu. cobecenoBaHus

MpumeHseT MaTtemaTudeckme MeToAbl npu peLleHmm
npodeccmnoHanbHbIX 3ag4a4 ¢ UCNOMb30BaHNEM MHAOPMALMOHHBLIX
TEXHOMNOINM

MpaKT1Ko-opreHTMPOBaHHOE
3agaHve (3agava)

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLikana oueHmnBaHus

Kputepuun oueHnBaHnsa chopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecegoBaHve MncbmeHHas paboTta

5 (oTnmn4HO)

MonHbIN, wncyepnbiBalOWMI OTBET, SBHO
OEeMOHCTpupyowmn rnybokoe MOHUMaHWe
npegMeTa W LUMPOKYK  3pyouumio B
oLeHMBaemon obnacTtu, yMeHne
NCnonb3oBaTb TEOPETUYECKME 3HAHUS Ons
peLLeHnst NpakTUYeCcKMX 3agau.

4 (xopoLuo) Moaxond K matepuany OTBETCTBEHHbINA, HO

OTtBeTt NONHbIN " npaBUIbHbIN,
OCHOBaHHbIN ~ Ha  npopaboTke  Bcex
06s3aTenbHbIX MCTOYHWKOB MHbopmaumm.

gonyuleHbl B OTBeTax HeCyLleCTBEeHHbIe
OLUNGKM, KOTOpbIE YCTPAHSAKTCS TOMbKO B
pesynbTaTe cobeceoBaHus

3 (yonoBneTBOpUTENbLHO) |OTBETAaX, MNpobenbl B  3HAHMAX MO

OteeT AeMOHCTpupyeT NoHMMaHue
npegmeTa B LENOM NPU HEMosHbIX, cnabo
apryMeHTUpPOBaHHbIX oTBeTax.
MpucyTcTBYOT rpyOble  HETOYHOCTM B

HEeKoTOpPbIM Temam, CyLLEeCTBEHHble
OLWMOBKM, KOTOpblE MOryT BbITb HangeHbI U
YacTUYHO  yCTpaHeHbl B  pesynbTaTe

cobecenoBaHus

Hes3HnaHne 3HAYUTENbHOMN yactm
NpYHLUMNnansHo Ba)KHbIX 3NeMeHTOB
OUCUMMIUHBI. MHoro4ncrneHHble
CyLleCTBEHHble owunbkn. HenoHnmaHue
3apaHHoro Bonpoca. MonbiTka

2 (HeyOoBneTBOPUTENBHO)
cnucbiBaHmS, MCMNOSb30BaHMUs

HepaspeLlUeHHbIX TEeXHUYECKMX YCTPONCTB
WNM MONb30BaHWA MOACKA3KOW Opyroro
YyernoBeka (BHE 3aBMCMMOCTH oT
YCMNELLIHOCTN Takon NOMbITKN).




5.2 Tunosble KOHTPOJIbHbIEe 3aA4aHUA UNMU UHbIe mMaTepunanbl, HeobXxoauMbIe ANA OLEHKU 3HaHUN, YMeHMVI,

HaBbIKOB

1 (unn) onbiTa AEATENLHOCTU

5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB
Cemectp 1
1 KomnnekcHble yncna. Anrebpaundeckas dopma.
2 KomnnekcHble yncna. TpuroHomeTpudeckast opma.
3 Onpegenutenu 2-ro n 3-ro nopsgkoB. PelweHne cuctemM NMHENHbIX YpaBHEHUI U3 OBYX U TPEX YPaBHEHUN.
4 Onpegenutenu n-ro nopsigka. x anemeHtapHble cBonctBa. CnocoObl BblYUCNEHNS.
5 JInHenHble cnctembl n-ro nopsgka. MNpasuno Kpamepa.
6 MaTpuubl, X BUAbI U ONepauun Hag HUMK (CNOXEHNE, YMHOXEHNE, YMHOXEHME Ha YUCIO U TPaHCMOHNPOBaHUe
).
7 O6paTtHas maTpuua.
8 PelueHne nuHenHbIX cCUCTEM  N-TO Nopsigka B MaTtpuyHoM Buge (B TepMuHax obpaTHOM maTpuubl ).
9 JInHenHas 3aBNCUMOCTb ( HE3aBUCUMOCTb ) CTONGL0B MaTpuubl. PaHr matpuubl.
10 Teopema o0 6a3nMcHOM MUHOpE.
11 MeToab! BEIYMCNEHNST paHra MaTpuLbl 1 HaxoXaeHus 6a3ncHOro MMHopa.
12 JInHenHble cnctembl ypaBHeHmn obuiero Buaga. Vx anemeHTapHble npeobpasoBaHusa. MeTtoga Maycca.
13 OpHopoaHble cucTeMbl ypaBHeHUN.  PaHr maTpuubl 1 CyLLieCTBOBaHWE HETPUBMANbHOMO PeLLeHus.
14 CTpykTypa obLiero peLleH1s O4HOPOLHOW CUCTEMbI YPABHEHWIA.
15 HeogHopogHble cuctembl ypaBHeHui obero Buaa. Teopema KpoHekepa-Kanennu.
16 CTpoeHne MHOXeCTBa peLLeHNn HEOAHOPOOHOW CUCTEMbI YpaBHEHWI 06LLEero Buaa.
17 BekTopHoe npoctpaHcTBo. Onepauun Hag BeKTopamu.
18 MoanpocTtpaHcTBa. JIMHeHbIE 0B0M0YKN.
19 CBA3b Mexay pasnuyHbiMu 6asmcamu.
20 |lNpeobpasoBaHue KooOpauHAT Npu 3ameHe ba3uca.
21 JInHenHble onepaTopsbl U X MaTpudHas opma.
22  |OencTtBus C NNHENHBIMK OnepaTopamMMm.
23 MatpuyHasa popma nuHenHoro onepartopa. Ee npeobpasoBaHue npu nepexoae kK HosoMy 6asucy.
24 CobcTBEHHbIE YKncra U coBCTBEHHbLIE BEKTOPA JIMHENHOrO onepaTtopa.
25 Mepexopa k 6a3ncy cobCTBEHHbIX BEKTOPOB, Korga Bce cO6CTBEHHbIE YMCna PasfnyHbI.
26 CrvMMeTpuYHble onepaTopbl 1 UX CBOWCTBA.
27 EBknuaoBo npoctpaHcTBO. OpTOHOPMUPOBaHHbLIN Gasunc.
28 KBagpatuyHble popmel. [NMpruBegeHne nx Kk guaroHansHomy Buay.
29 CBOWCTBO MHEpPLMKN KBagpaTUYHbIX hopM. MIHOEKCHI U paHr kBagpaTUdHbIX hOopM.
30 BekTopHOe npousBeaeHue, cMeLlaHHoe Npon3BeaeHe BEKTOPOB.
31 JInHum BTOpPOro nopsaka Ha NIOCKOCTU.
32 Mpamas Ha NNocKoCTu.
33 nnunc, ero ANPeKTpuUCHI.
34 M'Mnepbona, ee ANPEKTPUCHI.
35 Mapabona.
36  |YpaBHeHUS KpMBbIX BTOPOro nopsigka B NOMAsipHbIX KoopauHaTax.
37 KoopanHatbl B TpEXMEpPHOM NPOCTPaHCTBE.
38 lMnockocTb B NpOCTpaHCTBE.
39 Mpamas B npocTpaHcTBe.
40 B3anmHoe pacnonoxeHue NpsAMon 1 NIIOCKOCTU B NPOCTPAHCTBE
41 [MoBepxHOCTU BTOPOro nopsaka.
Cemectp 2
42 MocneposaTensHocTy, MNMpeaen nocnegosaTensHOCTU. ApndmeTtrka npegernos.
43 lMpu3Haku cylecTBoBaHNSA Npegena nocneaoBaTenbHOCTY.
44 BeckoHeyHO Manble n 6eckoHevHOo BonbLune nocneaoBaTenbHOCTH.
45 Mpepen dyHKuMK, apudmeTrka Npeaenos.
46 ®yHKUMK, HenpepbiBHbIE B ToYke. Knaccudukauns paspbiBoB.
47 3amevaTenbHble Npedensbl, YUCIOo €.
48 CaoWicTBa HenpepbIBHbIX PYHKUWUA, Teopema O MakCuMyMe.




49 MponsBoaHas, ee reomeTpniecknin n pmsmyeckuin cmbicn. TexHnka anddepeHunpoBaHms.

50 lMpon3BoaHbIe OT aNeMeHTapHbIX (OYHKUMIA, OT CIIOXHON 1 0BpaTHOWM (OYHKLMIA, OT PYHKUUIA, 3aAaHHbIX
napameTpU4ecKu.

51 MepBbI AMddepeHuman, ero reomeTpnyecknin cmeicr. MiieBapnaHTHocTb anddepeHumana. lNpumeHeHue
anddpepeHumana B YNCNEHHbIX 3ajadvax.

52 MpounssoaHble 1 anddepeHumarnbl BbICLUMX NOPSAKOB.

53 Teopembl ®epma n  Ponns.

54 Teopembl JlarpaHxa n Kowwn.

55 MpaBwuno Jlonutans.

56 Teopema Tewnnopa.

57 MOHOTOHHOCTb (PYHKLMM U 3HAK ee NPOM3BOAHON. BbINyKNOCTb (PyHKLMKN 1 3HAK BTOPOW NPOM3BOAHON. TOYKM
nepernba

58 Heobxoavmoe 1 goctaToyHOe YCroBUS NOKarbHOro MakcMMyma ( MUHUMyma ).

59 |3apgauyn o rmobansHOM 1 NoKanbHOM Makcumyme ( MUHUMYME ).

60 AcumMnTOoThl PyHKLMK. MMoCTpoeHue rpadunkoB 1 nccriegoBaHne OyHKUNNA.

61 MepBoobpasHada. OnpegeneHne n OCHOBHbIE CBONCTBA NepBoobpa3Hoi. Tabnnua OCHOBHbIX NepBOOOpPasHbIX.

62 3ameHa nepeMeHHOWN, UHTErpUPOBaHNE MO YacTsiM B NepBooOpa3HOMN.

63 MonvHOMBI, pauroHarnbHble PyHKLMK, pas3noxeHne paumoHanbHOW YHKUUN Ha NPoCTenLLne paumoHarnbHble
PYHKLMN.

64 MHTerpansl OT paumoHanbHbIX QYHKUNUNA

65 UHTerpanbl OT OyHKLMI, coaepXaLlunx nppaLmoHansHoOCTm

66 WHTerpnpoBaHne TpUroHoMeTpruyeckux yHKLNA

67 OnpegenexHbin nHterpan. OnpegenexHne, OCHOBHbIE CBOMCTBA.

68 WHTerpan kak yHKUuSA BepxHero npegena. HenpepbiBHoCTb. Popmyna HetoToHa-NlenbHuua.

69 3amMeHa nepeMeHHON W MHTEerpupoBaHue Mo YacTaM B onpedeneHHOM UHTerpane

70 HecobcTBeHHbIE MHTerparnbl nepeoro poaa. MNpusHaku cxoguMocTy.

71 Hecob6cTBeHHbIE MHTerparnbl BTOPOro poaa. MNpusHakm cxogumocTy.

72 Hecob6cTBeHHble MHTerparnbl BToporo poga. MNpusHakm cxogumocTy.

73  |OnvHa kpyBon u nnowaab nrockon purypbl. O6beM Ten BpalleHus.

Cemectp 3

74 |DYHKUMM HECKONbKMX NepeMeHHbIX, obLwue onpeaenexHus. HenpepblBHOCTb.

75 YacTHble npounssBogHble. [NepBbiin nonHbIn anddepeHuman. Ero MHBapMaHTHOCTb.

76  |OuddepeHunpoBaHue CRoxXHOW OYHKUUN, HEABHON OYHKLNN.

77 "pagneHT 1 NpousBoAHas No HanpasreHU0 PYHKUUN 2 NepeMEHHbIX.

78 YacTHble Npou3BogHble 1 anddepeHumansl BbiCLUMX Nopagkos, dopmyna Tewnnopa.

79 JlokanbHbIn Makcumym (MUHUMYM) PYHKLIMK OBYX NepeMeHHbIX. Heobxoaumble ycrosus.

80 |[ocTaToyHble yCNoOBKUS NOKanbHOro Makcumyma (MUHUMyMa) OYHKUMN ABYX NEPEMEHHbIX.

81 "noBanbHbI MakcMyM (MUHUMYM) pyHKUMM ABYX NepeMeHHbIX. Cxema pelueHns 3agayu.

82 [eoriHon nHterpan. OnpeaeneHne, OCHOBHbIE CBOWCTBA.

83 MoBTOPHBIN MHTErpan yHKUMM ABYX NepeMeHHbIX. OnpegeneHne, OCHOBHbIE CBONCTBA.

84 CBs3b ABONHOrO U NOBTOPHOIO MHTErpasos.

85 3ameHa nepeMeHHON B ABONHOM UHTErpane.

86 KpuBonuHenHbin nnterpan 1 poga. OnpegeneHne, OCHOBHbIE CBOMCTBA.

87 KpuBonuHenHbl uHTerpan 2 poga. OnpegeneHune, OCHOBHbIE CBOMCTBA.

88 dopmyna NpuHa 1 ee cnegcTaus.

89 MpunoxeHns 4BONHOMO W KPUBOSIMHENHbIX NHTErpanos

20 YuncrnoBble psiabl: OCHOBHbIE ONpeferneHns, CXoaNMocTb, Kputepuin Kown.

91 MonoxwutensHble psaabl. MNpu3Hakm cpaBHEHUS.

92 MpunsHak Kowwn n npusHak Janamb6epa.

93 MHTerpanbHbIn NpU3Hak CXoaMMOCTU MONOXUTENBHOMO psaa.

94 Psiapl ¢ BelleCTBEHHBIMK YneHaMu. YcnoBHas 1 abconoTHas CXOAUMOCTb.

95 3Hakouvepegytowmecsa pagbl. MNMpuaHak cxogumocTu JlernbHumua.

96 ®yHKUMOHanbHbIe paabl. CXOAMMOCTb, paBHOMEPHas CXOAUMOCTb.

97 CrteneHHble psgbl. Teopema Abens.

98 O6nacTb cx0QUMOCTK CTeneHHoro psaa. Pagmyc cxogmmocTu.




99 |Teopema 0 paBHOMEPHOW CXOAMMOCTW CTENEHHOro psaa.
100 |CsowicTBa CymMMbl CTENEHHOrO psifia, MOYNEeHHOe UHTerpMpoBaHme n auddepeHunpoBaHme.
101 |Psig Teiinopa. Teopema 06 ycrnoBuu cxoanumocTtu psiga Tennopa.
102 |Psagbl Ternopa gnsa exp(x), sin(x), cos(x).
103 |TpuroHomeTpudeckas cuctema pyHKLMNA.
104 |Pagbl dypbe. Teopema o cxogumocTu psga dypee.
105 |Psag ®ypbe onsa 4eTHbIX U HeYeTHbIX OYHKUMIA. Pag ®ypbe and nepnognyecknx yHKUMN.
106 |Psag ®ypbe B 3KCMOHEHUMansHon gopme.
107 |OLOY nepsoro nopsgka. ObLime onpegeneHns, reoMeTpu4eckoe NCTONKOBaHME.
108 |Teopema o paspewummocTu 3agaun Kown ans OLY nepBoro nopsigka.
109 |OLY c pasgensowmmmca nepemeHHbiMn. OgHopoaHble OLY 1 NpuBOASALIMECS K HUM.
110 |YpaBHeHus B nonHbIx anddepeHumanax n nuHerHsle OLY nepBoro nopsaka.
111 |OLY eToporo nopsigka. O6wue onpeneneHnsi. Teopema o 3agade Koww.
112 |OY sToporo nopsaka, 4OnyCcKalLlme NOCTPOeHWs obLLero peLeHns.
113  |llnHenHble ogHopoaHble OY BTOpOro nopsaka.
114 |IlnHenHble HeogHopoaHble O[Y BTOpOro nopsiaka.
115 |JlnHerHble ogHopoaHble OLlY BTOpPOro nopsgka ¢ NOCTOSIHHbIMKU KO3 duLMeHTamm.
116 |IlnHenHble HeogHopoaHble OLlY BTOPOro nopsigka ¢ NOCTOSIHHbIMU KO3 PULMEHTAMM.
117 |Teopusa konebaTenbHOro KOHTypa.
Cemectp 4
118 OCHOBHbIE MOHATMSA TEOPUM BEPOATHOCTW.
119 YcnoBHbIe BEPOATHOCTU. BepoATHOCTb CnoxHbIX cobbITMn. Dopmyna bareca.
120 PacnpeneneHune cny4yanHon Benu4umHbl. HenpepbiBHbIN U OUCKPETHbIN CriyyYaun.
121 BuHomMmunanbHoe pacnpegenenune. PacnpegeneHue lNyaccoHa.
122 OpHoMepHOe HopMarnbHOEe pacnpeaeneHue.
123 OCHOBHbIEe XapaKTepUCTUKN CIy4anHON BENUYMHBI.
124 Koapuauus 1 koahpumumeHT koppensaummn.
125 |lpepenbHble TEOPEMbBI TEOPUMN BEPOATHOCTU. 3aKOHbI BOMbLUNX Yncen.
126 OcHOBHbIE 3aga41 1 NMOHATUA MaATCTaTUCTUKN.
127 Bbibopka n cnocobbl ee 3agaHus.
128 To4yeyHoe 1 HTepBanbHOE OLEHNBaHNE OCHOBHbIX XapaKTePUCTUK.
129 CBs3b Mexay OLWMOKON BbIBOPKK, PUCKOM U 06 EMOM BbIOOPKM.
130 OueHka yHKUMM pacnpedeneHns n NNOTHOCTU pacnpeaeneHus.
131 MeTog MOMEHTOB MNpu NOCTPOEHMU OLIEHOK.
132 MeToa makcMmarnbHOro npaBAonofo6us Npy NOCTPOEHMMU OLEHOK
133 MpoBepka rmnotes. OCHOBHbIE MOHATYS.
134 [Jlemma HerimaHa-lupcoHa. PeweHne npocton napameTpuyeckomn runoTessl
135 KpuTtepun cornacus MNMupcoHa.
136 |KoppenaumoHHbI aHanm3. OCHOBHbIE NMOHATUS.
137 MapHas koppensums.
138 |OnucaHne NMHENHON perpeccumn no BbIGOPKE.
139 [MeToa HaMMeHbLUMX KBaApaToOB M OQHOMEPHasi perpeccust.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHbl

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Keuchbl)




1. BbluMcnntb 3agaHHbIv onpegenuTens 2-msa cnocobamm.

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

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTpPUYHBLIM METOOOM.

3. O6paTnTb 3a4aHHY0 MaTPULY U BbINONHUTL 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. BblumcnnTb Npou3BOAHbIE 3a4aHHOW (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 UM yCTaHoBUTb €ro pacxogumMocTb.

13. Hantu yacTHble Npon3BoAHbIE NEPBOro U BTOPOro nopsaka Ansa 3agaHHbIX QyHKLUMNA.

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

15. BbluMcnnTb 3aaHHbIV NOBTOPHbLIN MHTErparn.

16. BblumcnnTb 3a4aHHbI ABOMHOW NHTerpan.

17. Hantu obee pewweHne 3agaHHoro anddepeHumansHoro ypaBsHeHus 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. Hantun nHTepBanbHoOe pacnpegeneHne 3agaHHon BbIGopku

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

22. Hantu Toue4Hoe pacnpegeneHve BblOOpKN 3agaHHON BbIGOPKM.

23. Hantu amnmnpuyeckyto yHKUMIO pacnpeaeneHns n nocTpouTb ee rpaduk Ans 3agaHHoN BeIGOPKK

24. HaTn ToYeYHble OLEeHKM MaTeMaTUyYeCcKoro OXuaaHns 1 gucnepcuun, cpegHekBagpaTuiHOro OTKNOHEHNUS M
NcnpasfeHHOW ANCNepcun.

25. MNMpoBepuTb rMNoTe3y 0 cpeaHem Ans 3agaHHoN BbIGOPKM.

5.3 MeTtogmnyeckue matepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUIN, YyMeHUI, BliaaeHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexyTo4yHoWu atrectauMu m nopaaok MIMKBUaLMn akageMmuieckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfoKanbHbIM HOpMaTUBHbIM aktom CII6IYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLEro KOHTPONSA yCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm Nno AucCLuniInHe

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo AUCLUUNInHe

Mpw npoBedeHWN 3Kk3amMeHa BpeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnseT He Gonee 40 MUH.
Coo6LeHne pesynbTaToB obyyaioliemMycs NPon3BOaAUTCSA HENOCPEACTBEHHO Nocne YCTHOro oTeeTa.

6. YYHEBHO-METOOWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YuyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [oa uspaHua | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
3y6oea, U. K., Octpas,|OcHoBbI  MaTeMaTU4YeCcKoro https://www.iprbooks
O. B., AHundeposa, J1.|aHanu3a (Mmogynb| OpeHbypr: OpeHbyprckumin hop.ru/78807.html
M., Paccoxa, E. H. «OnpeaeneHHbI nHTerpan u rocyapCTBEHHbIN 2017

HecobCTBeHHbIEe HTerpanei»)| yHuepcutet, 35C ACB

nmyxos, B. A., KoTos,|Kypc Bbicwen matematuku. B
. A., KotoBa, O. B. 2-x Tomax. T.lI

http://www.iprbooksh

MakeeBka: [JoHb6acckas 0p.ru/99383.htm

HauMoHanbHasa akagemus
CTpouTenbCcTBa 1
apxutektypbl, 96C ACB

2020




Myxos, B. A., KoTos,
I. A., KotoBa, O. B.

Kypc BbicLien matematuku. B
2-x Tomax. T.l

MakeeBka: [JoHbacckas
HaluMoHanbHasa akagemust

http://www.iprbooksh
0p.ru/99382.htmi

2020
CTpouTenbCcTBa 1
apxutektypbl, 96C ACB
WMBaHoBa, C. A. MaTtemaTtuyeckun aHanus Kemepogo: KemepoBckuii http://www.iprbooksh
TeXHOJ'IOFVI‘-IeCKVIVIV 2014 op.ru/61290.html
WHCTUTYT NULLEBOM
NPOMBbILLNIEHHOCTY
LWunosa, 3. B., Wuno.,|Teopua  BepoaATHOCTEN M http://www.iprbooksh
O. 1. MaTemaTunyeckas cratuctuka | Capartos: An Nu Ap Bykc 2015 op.ru/33863.html
Kasakos A. A. |AHanuTMyeckass reomeTpus. http://publish.sutd.ru/
XKuxapesa A. A. 4.1 cne.: Creryntg 2016 tp_ext_inf_publish.ph
p?id=20169015
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
CenyHoB E. B.,|MaTtematuka. COopHuMK 3agay http://publish.sutd.ru/
CepnyHoBa E. A. Nno Teopun BEPOSATHOCTEN Cne.: Creryntg 2016 tp_ext_inf_publish.ph
p?id=3582
Mapaxosckuin, A. C.,|Matematndeckni aHanus.| Craspononb: CeBepo- http://www.iprbooksh
benaw, A. H. WHTerpanbHoOe ncumcneHve KaBkasckui 2015 op.ru/62846.html
denepanbHbIn
YHUBEpPCUTET
CeaHugse, H. B.,|OuddepeHumansHoe CaHkT-MNeTepbypr: CaHkT- http://www.iprbooksh
AxyHuna, I, B. ncuncneHve B cny4yae MeTepbyprckuin 0p.ru/49955.html
cbyHKLMN OOHON NEPEeMEHHOM rocyapCTBEHHbIV 2015
APXUTEKTYPHO-
CTPOUTENbBHbIV
yHmBepcuteT, O5C ACB
Wnnayes B. C. 3agayHuk no BbICLUEWN https://ibooks.ru/read
Martemartuke . ing.php?
Mocksa: Urdppa-M 2020 short=1&productid=3
61249
HwukoHoBa, I A.,|OnddepeHumansHoe KasaHb: KazaHckui http://www.iprbooksh
HwvkoHoBa, H. B. ncuncneHne yHKUUN ogHom HaLMOHanbHbIN op.ru/79286.html
N HECKOSbKNX NepPeMEHHbIX nccrnegoBaTernbCKui 2016
TEXHOMOMM4YeCK1N
YHUBEPCUTET

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaumoHHasa cuctema «EgnMHoe okHO JocTyna k obpasoBaTtenbHbIM pecypcam. Pasgen. MHdopmatuka m
NMHOPMaLMOHHBIE TEXHOMNOMMMY» [ONekTpoHHbIN 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 CBO6OAHO pacnpoCcTpaHsAeMoro NporpamMmmMHoOro oéecrne4veHust
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

MHTepHeT-TpeHaxepbl B cdhepe oOpa3oBaHus
6.4 OnncaHue maTepmanbHO-TEXHUYECKON 6a3bl, HeEOB6XoAMMON AN ocyluecTBNeHNA obpasoBaTenbHOro
npouecca no gucumnnuHe

AyauTtopwus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmM3apoBaHHas mebenb, gocka
MNeKumoHHas y il pya ) U p il
ayguTopusi

YyeGHas ayautopus

CﬂeLl,MﬂﬂVI3I/IpOBaHHaF| mebenb, gocka
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