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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: CdopmupoBatb KomneTeHuuMn obyvatolleroca B obnactv nuHeilHon anrebpbl,
aHanuUTUYecKon reomMeTpun, a Takke B 0BOMacTM matemMaTUyeckoro aHanusa, TeopuM BEPOATHOCTM W CTaTUCTUKM.

C(bOpMMpOBaTb HaBbIKN NOCTPOEHUA N NPUMEHEHUA MoJenen, BO3HUKaLWNX B I/IH)KeHepHOI;I npakTuke n nposegeHna pac4eToB
no Takum mogenam.

1.2 3apayum AUCUMUNIIUNHbBI:

CdopmmpoBaTb 6a30BbI HAGOP 3HAHUN B NMHENHOW anrebpe n matemaTU4ecKoOM aHanuae, TeopMnM BEPOSITHOCTU U
MaTeMaTUYECKON CTaTUCTUKE.

Pa3BuTb nornyeckoe n anropuTMmMYECKOEe MbILLIEHNE 00YyYaIOLLMXCS;

BbipaboTaTb NepBUYHbIE HABLIKM MaTEMaTUYECKOro NCCEeA0BaHUS NPUKNaAHbIX 3a4a4y ¢ UCNONb30BaHWEM annapara
anrebpbl U reomeTpum (NOCTPOEHME MOAENN TEXHUYECKOrO MpOLiecca UIn SBNEHUST U peLleHne 3adadn MaTtemMaTU4ecKumm
MeToaamu);

MpegoctaBute OOy4aOLWMMCA BO3MOXHOCTU A5 (DOPMUPOBAHUSA HABLIKOB B PELUEHUMM MaTeMaTU4eCKux W
nccnegoBaTeNnbCKMX 3a4ay C 4OBEAEHNEM PELLEHNS 4O NPUEMNEMOro pesynbTaTta (opMyrbl, Yncna, rpacdurka, KayecTBEHHbIE
BbIBOAbI).

1.3 TpeboBaHus k NnpeaBapuTENbLHOM NOAroToOBKe 06yYaroLerocs:
MpenBapuTenbHasi NOAroToBKa NpeanonaraeT co3gaHne oCHOBbI Anst OpPMUPOBaHUSA KOMMETEHLNIA, YKa3aHHbIX B M.
2, NpY N3YYEHUN OUCLIUMNIIUH:

OucumnnuHa 6asvpyeTcs Ha KOMNEeTEHLMSAX, COOPMUPOBAHHLIX HA NpeablayLLeM YpoBHe obpa3oBaHus

2 KOMMNETEHUMU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHBI

OlMK-1: Cnocob6eH NnpuMeHATbL ecTeCTBEHHOHay4YHble U ObOLenHXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YEeCKoro
aHanusa n mogenupoBaHuA B NpocdeccuoHanbHON AeATeNIbHOCTU

3HaTb: OCHOBHbIE MOHSATUS U METOAbI BbICLUEN MaTeMaTUKN B 06beme, HE0OX0OUMOM Afsi NPAKTUYECKOrO UCMOMb30BaHUS B
npodeccnoHanbHON AeATENbHOCTU

YMeTb: ncnomnb3oBaTtb MatemaTu4eckne 3HaHus ans pelwleHna 3agad I'IpOCt)eCCVIOHaJ'IbHOVI AeATeNbHOCTN NPUMEHNTENIbHO K
COBEPLUIEHCTBOBAHUIO TEXHOJIOTMYECKNX MaLLUH N O60pyﬂOBaHMﬂ

BnapeTb: HaBbikamu NnpMMEeHeHnAa CoOBpeMEHHOro MateMaTu4eCckoro MHCTpyMeHTapua ana peleHna npaktTu4eckux 3apgaud,
NOCTPOEHUA, N NPUMEHEHUA MaTeMaTN4YeCKnxX Moaenen ans COBepPLUEeHCTBOBAHNA TEXHOTOTMYEeCKNX MallnH 1 OGOpyﬂOBaHMﬂ

3 PE3YNbTATbI OBYYEHUA NO AUCUUNNWHE

O | KoHTakTHas
< o
o paboTa
5 WHHOBaL, dopma
HanmeHoBaHue 1 cogepxaHue pasnenos, g = CP
_ S5 dopMbl TeKkyLiero
TEeM 1 y4eOHbIX 3aHATUI s g Tek. Mp. (vachbt) SAHSTUN KOHTPONSA
(6]
O g | (yack) | (4ack)
4

Pasgen 1. BekropHasa anrebpa

Tema 1. Teopusi BEKTOPHbIX MPOCTPAHCTB.
JInHenHble onepauun Haf BEKTOpamu.
JIHeHasa 3aBUCUMOCTb, NMHENHAas
He3aBMCMMOCTb, 6a3uc, koopanHaTbl. 2 4 6
KonnuHeapHble 1 KomnnaHapHble BEKTOPbI.
MpakTuyeckoe 3aHsaTHe: Onepaunm ¢
BEKTOpaMM

Tewma 2. lMpousseneHe BEKTOPOB.
CkanspHoe npounssefeHne BEKTOPOB 1 ero
cBouncTBa. BektopHoe npoussegeHune
BEKTOPOB 1 ero ceoncTtea. CmellaHHoe
npovssefeHne BEKTOPOB 1 ero CBOMCTBa
lMpakTnyeckoe 3aHaTue: NponsseaeHne
BekTOpoB. CkanspHoe, BEKTOPHOE,
CMeLLaHHoe.

Pasgen 2. JlnHeiHasa anrebpa

Tema 3. MaTpuubl U onepaumm ¢ HUMN.
Onpepenexne matpuupbl. OCHOBHBIE NOHATUS.
Onepauuu ¢ maTtpuuamn. KsagpatHas
mMaTtpuua. MNMopagok matpuubl. Jencteus ¢ 6 8 8
MaTpuLlamu.

MpakTunyeckoe 3aHaTHe: [lencTBusa Hag
MaTpuLamu.




Tema 4. Onpegenutenn. Onpegenntenu 2-ro
n 3-ro nopsakos. Onpegenutenu n-ro
nopsigka. CBoicTBa onpeaenutenemn n nx
BblYMCNEHNE

MpakTnyeckoe 3aHsiTMe: Cnocobbl
BblYMCNEHUN onpenennTenen.

Tema 5. ObpaTHaga matpuua. MuHopbl 1
anrebpaunyeckune 4ONOSIHEHNE MATPULLbI.
O6paTtHasa maTpuua B 06bIYHOM CMbICHIE.
Coto3Hasa maTtpuua. BeluucneHme obpatHom
MaTpuLbl METOLOM COH3HON MaTpuubl U
METOL0M 3NeMeHTapHbIX NpeobpasoBaHui.
MpakTnyeckpe 3aHsaTMe: Cnocobsbl
BblYMCEHNSA 06paTHON MaTpuULbI.

nn

Tema 6. PeleHne cnctemM nNMHENHbIX
YPaBHEHUN

MpakTnyeckoe 3aHsTHe: PelleHne cuctem
NWHENHbIX YypaBHEHUI

Pasgen 3. AHanutnyeckasa reomeTpus

Tema 7. Cnuctembl koopamHaT B ABYMEPHOM U
TPeXMepHOM MPOCTPaHCTBaXx.
lMpakTudeckoe 3aHsTUE: MeToa KoopamHaT

Tema 8. lNMpsamasa Ha NNOCKOCTW.
MpakTuyeckoe 3aHsTUE: [NpUMeHeHne
YPaBHEHU NPSIMON B PELLEHUN NPAKTUYECKMX
3agad.

Tema 9. lNMpsmasn n NIOCKOCTb B TPEXMEPHOM
NpOCTpaHCTBE.

MpakTuyeckoe 3aHsTUE: PelueHune 3agay ¢
NPUMEHEHNEM YPaBHEHUIN NPSIMOW U
NNOCKOCTU B NPOCTPAHCTBE

Tema 10. KpuBble BTOpOro nopsigka Ha
NOCKOCTMN.

MpakTnyeckoe 3aHaTHE: PelueHuni
KaHOHMYECKNX YpaBHEHMWI KPUBOM BTOPOro
nopsigka

WUtoro B cemecTpe (Ha kypce ana 3A0)

10

KoHcynbTaumm n npoMexyToyHas atTectaums
(OKk3ameH)

32

48

73

24,5

Pasgen 4. OcHoBbl anddepeHumnanbHoro
ncymcneHus

Tema 11. NMpegenbl 1 UX Bbl4UCIEHNE.
3ameuvaTernbHble npeaensl. HenpepbiBHOCTL
dyHKUNA.

MpakTnyeckoe 3aHsaTHe: BolumcneHve
npegenos yHkunn. iccnegosaHue oyHKUMN
Ha HernpepbIBHOCTb, MOUCK TOYEK pas3pbiBa.

Tema 12. lNMpounsBogHas, ee reomeTpudeckme
N prsnyecKne NpUnoXeHms.

MpakTuyeckoe 3aHsTUE: PelleHne 3agay Ha
BblYMCIIEHNE NPOMU3BOSHOWN OOHOM
nepemMeHHOMN.

14

Tema 13. VccrneposaHne yHKLUMI C
nomoLLbo anddepeHumnansHoro
NcYMCneHus.

MpakTnyeckoe 3aHsTre: MpumeHeHne
npaeuna Jlonutana ansa packpbiTus
HeonpeaeneHHoCTeN

14




Pasgen 5. OcHOBbI MHTErpanbHOro
NcYMCneHuns

Tema 14. NepBoobpasHas.

OnpepneneHue 1 0OCHOBHbIE CBOWCTBA.
WHTerpmpoBaHue no yacTtsim 1 3ameHa
nepemMeHHbIX. VIHTerpmpoBaHue
paunoHanbHbIX PYHKUMIA. OCHOBHbIE KNacchl
NHTErpmpyemMbix OyHKLMNA.

MpakTuyeckoe 3aHsaTMe: PelwleHve 3agady ¢
NpUMEHEHNEM MHTErPUPOBAHUS MO YaCTAM U
3aMeHOol NnepeMeHHbIX. Beluncnenne
HeornpeaeneHHbIX UHTerpanos

14

Tema 15. OnpepgeneHHbl nHTErpan.
OnpegeneHne 1 OCHOBHbIE CBOWCTBA.
dopmyna HetoToHa-JlenbHuua.
WHTerpmpoBaHue no 4yacTtsiMm 1 3ameHa
nepeMeHHbIX. [eomeTpudeckue,
MexaHuyeckme 1 PUsnyYecKme NpUNoXKeHms
onpeferneHHblx nHterpanos. MNpubnmxeHHoe
BbIYMCIIEHNE MHTErpanos: hopmyna
Tpaneuwnn, popmyna CumncoHa.
HecobcTBEeHHbIE UHTErparnbl U NX
BblYNCIEHNE.

MpakTnyeckoe 3aHATME: BbluncneHune
onpeneneHHoro nHTerpana pasnuyHbIMm
cnocobamu. Belumcnenne HecobCcTBEHHOToO
WHTEerpana

14

Pasgen 6. ®yHKLUUN HECKONBKNX NEPEMEHHbIX

Tema 16. JuddepeHumanbHoe ncuncneHmne
YHKUUIN HECKOMNBKUX NEepeMEHHbIX. YacTHble
NPOn3BOAHbIE, NEPBbIV MOSHbIN
anddepeHuman, rpagueHT, NpoM3BoaHas no
HanpasneHuto. Beiclune nponsBoaHbIe.
Heobxogumoe n gocrtaTtoyHoe ycnoeme
nokanbHoOro akcTpemyma. 3agada Ha
rno6anbHbIN MaKCUMYM U MUHUMYM.
MpakTuyeckoe 3aHATHE: ccnegoBaHne
dYHKUUIA 1 NOCTPOEHUe rpacukos

Tema 17. [IBONHOW 1 NOBTOPHbIE MHTErpansoi.
OnpepeneHne n 0OCHOBHbIE CBOWCTBA.
BbluncneHne gBOMHbIX MHTErpanoB. 3ameHa
nepemMeHHbIX B ABOMHOM MHTEerpane.
leomeTpunyeckme, mexaHn4eckme n
bumsmyeckme npuUnoXKeHns ABOMNHbIX
WHTEerpanos.

KpuBonvHerHble nHTerpansi nepeoro u
BTOporo poga. OnpegeneHne, OCHOBHbIE
CBOWCTBA, BblYMCIEHME.

MpakTnyeckoe 3aHsTME: BbluncneHue
OBOWHbIX MHTerpanos. BeluucneHve
KPUBONMMHENHbIX MHTErpanos

12

WUtoro B cemecTpe (Ha kypce anga 3A0)

34

34

85

KoHcynbTaumm n npoMexyToyHas aTTectaums
(OKk3ameH)

24,5

Paspen 7. Teopua psgos

Tema 18. Yncnosble pagbl, OCHOBHLIE
onpegernenus. Teopus NoNoOX1UTENbHbIX
psOoB: NPU3HaKM cpaBHeHUs, Kowu n
[Nanambepa. 3HakonepemeHHble psaabl,
npusHak JlenbHuua.

MpakTuyeckoe 3aHsTME: ViccneaoBaHue Ha
CXOAMMOCTb YNCNOBLIX psaoB. lNpumeHeHne
TeopeMmbl JlenbHnua




Tema 19. ®yHKUMOHaNbHbIE pAabl, 0bnacTb
cxogmmocTun. CTeneHHble pagbl, paguyc
CXOOMMOCTM cTeneHHoro paga. Pag dypbe:
OCHOBHbIE OnpeaeneHus.

MpakTnyeckoe 3aHsaTue: Paapbl. Beluicnenve
paguyca u nHtepaara cxogumMocTu
CTEneHHoro psaa.

Paspgen 8. OnemeHTbl Teopun
anddepeHumnanbHbIX ypaBHEHNI

Tema 20. OBbIKHOBEHHbIE
anddepeHumnanbHble ypaBHEHUS NEPBOro
nopsigka.

OnpepeneHne, OCHOBHLIE CBONCTBA,
reomeTpuyeckas nHtepnpetauus. Oduwee
pelueHune, pewenne 3agaymn Kowm
(HavanbHOW 3a4aun). ypaBHEHUS C
pasgensowmMMNCs NepeMeHHbIMU, JIMHENHbIE
YPaBHEHWNS, OOHOPOAHbLIE YPaABHEHUS 1
NPUBOOSALLNECS K HUM, YPaBHEHNS B NOJTHbIX
anddepeHymnanax.

MpakTnyeckoe 3aHsTMe: PelleHne
anddepeHunanbHbIX ypaBHEHU NEPBOroO
nopsiaka.

Tema 21. OBbIKHOBEHHbIE
anddepeHumnanbHble ypaBHEHMS BbICLLMX
nopsigkos. OcHoBHble onpegeneHus. Obuwee
pellueHue, pelleHne 3agaymn Kowwm
(HavyanbHol 3agayn). JIMHenHble
anddepeHumnansHble ypaBHEHUS BTOPOro
nopsigka. basvc npocTtpaHcTBa peLleHuni.
JInHenHble audpdepeHumnansbHble ypaBHEHMS
BTOPOro nopsika ¢ NOCTOSAHHbIMM
KoadhpmumeHTamm (OQHOPOAHbIE U
HeO4HOPOAHbLIE).

MpakTnyeckoe 3aHsTMeE: PelleHne
onddepeHumanbHbIX ypaBHEHUI BTOPOroO
nopsiaka.

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTauumn n npoMexyToyHasa atrectaums
(Ok3ameH)

32

32

17

24,5

Pasgen 9. OcHoBbI TEOPUM BEPOSTHOCTH

Tema 22. lNMpeameT Teopun BEPOSITHOCTH.
OCHOBHbIE MONOXEeHNs TEOPUN BEPOSATHOCTH.
OnemeHTbl KOMBUHATOPUKKM (NepecTaHoBKMY,
pasMeLleHuns, codeTaHus).

MpocTpaHCTBO anemMeHTapHbIX COObITU.
OCHOBHbIE aKCUOMbl TEOPUN BEPOSITHOCTN.
YpHoBas cxema. OCHOBHblE TEOPETUKO-
BEPOATHOCTHbIE (DYHKLMN N NX CBOWCTBA.
MpakTnyeckoe 3aHATME: Bbluncnexune
BEPOSATHOCTU COObITUS.

Tema 23. OCHOBHbIE XapaKTePUCTUKN
cnyyYyanHown BenuyuHbl. PacnpegeneHus
cnyyanHoun BenuyuHbl. MNpegeneHble
TEOopEeMbl TEOPUM BEPOSITHOCTU, 3aKOHbI
OonbLIKX Yncen.

MpakTuyeckoe 3aHsaTue: Onpenenexne
CnyyYanHown BenuyuHbl. PelleHune 3agad ¢
NPUMEHEHNEM OCHOBHbIX TEOPEM TEOPUU
BEPOATHOCTM.

10

10

a3




Pasgen 10. MatemaTtn4yeckasa ctaTucTuka

Tema 24. OcHoBHble 3a4a4M N NOHATUSA
MaTcTaTUCTUKN. Beibopka 1 cnocobbl ee
3aganus. pynnupoBaHune BbIGOPKN,
rmcTorpamMmma M rnosiuroH 4actoT.  To4eyHoe U
WHTepBarbHOE OLEeHMBAHNE OCHOBHbIX
XapaKkTepUCTUK.

OueHka hyHKUUKM pacnpegeneHms n
NMOTHOCTU pacnpeaeneHus.
MpakTuyeckoe 3aHsTre: Boibopka.
BapuaumoHHbiv psg. ToyeyHoe u
WHTepBanbHoOe pacrnpeaeneHme BbIGOPKN.
lMonnroH YacToT u ructorpamma

K.O03

Tema 25. MeToa MOMEHTOB 1 METO.,
MakcuManbHOro npaegonogobusi npu
NocTpoeHmmn oueHok. MNMposepka rmnoTes.
KoppenaunoHHbln aHanus. MeTtoq
HaUMeHbLUNX KBaApPaTOB U OAHOMEPHas

perpeccusi.

MpakTnyeckoe 3aHsTre: MNoabop
TeopeTuyeckoro pacnpegenenus. NMpoeepka
rmnoTtes. HaxoxaeHne napameTpoB
BbIGOPOYHOrO YypaBHEHUS NIMHENHOM

perpeccum

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 34 13

KoHcynbTaumm n npoMmexyTodHas attectauust

2,5 24,5

(Ok3ameH)

Bcero koHTakTHas pa6ota n CP no

290 286
AUCLIMMIHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHAl OLLEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarenemn, KputepueB U CUCTEMbI OLleHUBaHNA pe3ynbTaToB 06y'~|e|-|m|

5.1.1 NMoka3aTtenu oueHUBaHUA

Kon HaumeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHMBaHWA pe3ynbLTaToB 0byyeHus
KoMneTeHunm cpencTtea

[aeT onpegeneHne OCHOBHBIX MOHATUI U TEOpPEM JIMHEWHOW anrebpbl 1

pasgenoB MaTemMaTU4ecKoro aHanusa — andgepeHumansHoro 1

WHTerpanbHOro ucyncneHns, guddepeHumnanbHbIX YpaBHEHUI; a Takxke

BOCMPOM3BOAMUT UX A0Ka3aTENbCTBA, NO3BONSAKLLME YCTAHOBUTL

B3aUMOCBSI3b MeXay MaTemMaTu4eckumm o6 beKTaMm U CBOMCTBAMU 3TUX

obbekToB Bonpochkl gns ycTtHoro

onKk-1 PelwaeT TMnoBble 3agayy No OCHOBHLIM pasfenam Kypca, NpUMeHss cobecefoBaHus

mMaTemaTuyeckue MeToabl U Moaenu.
CamocTosTensHo paboTaeT ¢c MaTteMaTMYeCKON NUTepaTypon,
HeoOXxoauMON AN peLleHUst NpUKNaaHbIX 3af4ad, Nonb3yeTcs
Tabnuuamm n cnpaBoYHUKaMM

CTpouT MmaTemMaTU4eCKyt0 MOAENb paccMaTpMBaeMon 3agaym; Bbibopa
achdekTMBHOro cnocoba pelueHus 3agadn u coaepxaTenbHon
WHTeprnpeTaumnm Nony4YeHHbIX pesynbTaToB

MpakTKo-opneHTUpOoBaHHOE
3agaHue (3agada)

5.1.2 Cnctema n KpuTepum oLeHUBaHus

LLikana oueHnBaHusA

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

YcTHoe cobecepoBaHue MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, nc4epnbiBaOLWUN OTBET, SIBHO
AEMOHCTPUpYOLLMIA rnyBokoe NoHMMaHne
npeameTa v LWMPOKYH apyanumio B
oLeHuBaeMon obnacTtu, ymeHue
Mcnonb3oBaTbh TEOPETUYECKME 3HAHMSA OIS
peLLeHNsa NpaKkTUYeCcKnx 3agdau.




OTBET NOSHLIN U NPaBUITbHBINA,
OCHOBaHHbLIN Ha nNpopaboTke Bcex
06sa3aTenbHbIX UCTOYHUKOB MHGOPMaLUN.
4 (xopoLwuo) Moaxoa k maTtepmany OTBETCTBEHHbIN, HO
AonyLLEeHbl B OTBETAX HECYLLIECTBEHHbIE
OLNBKKN, KOTOPbIE YCTPAHAKTCS TOMLKO B
pesynbTaTe cobecegoBaHus

3 (yooBneTBopuTenbHo) | oTBeTax, npobenbl B 3HaHUAX MO

OTBET 4EMOHCTPUPYET NOHUMaHNe
npegMeTa B LLENOM Mpu HEMOSHbIX, crnabo
aprymMeHTUpPOBaHHbIX OTBETax.
MpucyTcTBYHOT rpybble HETOYHOCTY B

HEKOTOPbIM TEMaM, CYLLECTBEHHbIE
owmnbKKn, KOTopble MOTyT ObITb HANOEHbI U
YaCTUYHO yCTpaHeHbl B pesyrbTaTe
cobecenoBaHus

2 (HeyOoBnNEeTBOPUTESNBLHO)

HesHaHne 3HaunTenbHOM YacTun
NPUHLMMNANBHO BaXHbIX 311IEMEHTOB
AvcuMnnnHbl. MHOroYMcneHHble
CyLLeCTBEHHble owmnbkn. HenoHmaHne
3agaHHoro Borpoca. NonbiTka
CMUCbIBAHWSA, UCMONb30BaHUS
HepaspeLLEHHbIX TEXHUYECKNX YCTPONCTB
Uy NOnNb30BaHWUsi NOACKa3KOW APYroro
yeroBeka (BHe 3aBUCMMOCTM OT
YCNELIHOCTN TaKoW MOMbITKM).

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHbIe MaTepuarnbl, Heo6xoAuMbIe ANt OLEeHKU 3HaHUNA, YMEeHUH,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB

Cemectp 1

KomnnekcHble uncna. Anrebpaunyeckas cpopma.

KomnnekcHble uncna. TpuroHomeTpudeckas gopma.

Onpegenutenu 2-ro n 3-ro NOpPsSAKoB. PelleHne cuctem nNMHenHbIX ypaBHEHU U3 ABYX U TPEX YPaBHEHWUN.

Onpegenutenu n-ro nopsgka. Nx anemeHtapHble ceonctea. CnocoObl BeIYUCNEHNS.

JInnenHble cuctembl n-ro nopsigka. MNMpasuno Kpamepa.

MaTtpuubl, NX BUAbLI U onepauun Hag HAMU (CIIOXEHUE, YMHOXEHNE, YMHOXEHME Ha YMCIIO U
TPaHCMOHNPOBaHME ).

O6paTtHas maTpuua.

PelueHne NMHeENHbIX CUCTEM  N-Fo NopsiAaka B MaTpuUYHOM Bude (B TepMUHax oGpaTHON mMaTpuubl ).

O[N] © |[O|~|WIN]|EF

JInHeliHast 3aBUCUMOCTb ( HE3aBMCMMOCTb ) CTONOLOB MaTpuubl. PaHr MaTpuubl.

10 Teopema 0 6a3nCHOM MUHOpE.

11 MeToabl BEIYMCIEHNS paHra MaTpuLbl U HaxXoXaeHUs 6a3nNCHOro MMHopa.

12 JInHeliHbIE cuCTEMBI ypaBHEHUI 06LLero Buaa. Mx anemeHTapHble npeobpasoBaHus. Metog Maycca.
13 OpHopoaHble CUCTEMbI YpaBHEHUA. PaHr MmaTpuubl 1 CyLLeCTBOBaHUE HETPUBUASIBHOTO PELLEHMS.
14 CTpykTypa 0bLuero pelleHs 0AHOPOAHON CUCTEMbI YPaBHEHUI.

15 HeopgHopoaHble cnuctemMsl ypaBHeHWI obuero Buaa. Teopema KpoHekepa-Kanennw.

16 CTpoeHMe MHOXECTBA PeLUEHUA HEOAHOPOAHOW CUCTEMbI YpPaBHEHUI 0bLLEero Buaa.

17 BekTtopHoe npocTpaHcTBO. Onepaunn Hag BEKTOpamu.

18 MoanpocTtpaHcTBa. JIMHenHble 060M04KN.

19 CBsA3b Mexay pasnuyHeiMu 6asmcamu.

20 MpeobpasoBaHne koopamHaT npu 3ameHe H6asuca.

21 JInHenHble onepaTopbl U X MaTpuyHas dopma.

22 [encTtBusa c NMHeNnHbIMK onepaTopamu.

23 MaTtpuyHasa hopma nuHenHoro onepartopa. Ee npeobpasoBaHue npu nepexoae kK HoBoMy 6asucy.
24 CobcTBeHHbIe Yncna 1 cobCTBEHHbIE BEKTOPA NIMHENHOro onepartopa.

25 Mepexopa k 6a3ncy coGCTBEHHbIX BEKTOPOB, KOrga Bce COOCTBEHHbIE YMCra PasfnYHbI.

26 CummeTpUYHbIE ONepaTopbl N X CBOWCTBA.

27 EBknuaoso npoctpaHcTBo. OpTOHOPMUPOBAHHLIN Hasuc.




28 KBappaTtnyHble chopmel. [prBegeHne nx K gnaroHanbHOMy BUAY.

29 CBOWCTBO MHEPUUKN KBagpaTu4iHbIX hopm. MIHOEKChI 1 paHr KBagpaTUYHbIX (OPM.

30 BekTopHOe npou3BeaeHne, cMellaHHoe NPou3BeAeHNE BEKTOPOB.

31 JInHnM BTOpPOro nopsaka Ha NioCKOCTW.

32 Mpamas Ha NNoOCcKoCTN.

33 annunc, ero oUPEKTPUCHI.

34 M'Mnepbona, ee ANPEKTPUCHI.

35 Mapa6ona.

36 YpaBHeHUs KpMBbIX BTOPOro nopsika B NOMSPHbIX KoopauHaTax.

37 KoopanHatbl B TpeXMEPHOM NPOCTPaHCTBE.

38 lMnockocTb B NpoCTpaHCTBeE.

39 Mpsimasa B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHue NpsAMon 1 NIIOCKOCTU B NPOCTPAHCTBE

41 [MoBepxHOCTN BTOPOro nopsaka.

Cemectp 2

42 MocneposaTenbHOCTH, Npeaen nocnegosatensHocTU. ApudmeTrka npeaenos.

43 Mpu3Haku cylecTBoBaHNS nNpegena nocneaoBaTenbHOCTY.

44 BeckoHeuyHo Manble n 6eckoHeqHo 6onbLune nocneaoBaTenbLHOCTH.

45 Mpegen dyHKunn, apudmeTka Npeaenos.

46 ®yHKUMK, HenpepbiBHbIE B ToYke. Knaccudukauns paspbiBoB.

a7 3amevaTenbHble Npegensbl, YUCIO €.

48 CsoiicTBa HenpepbIBHbIX MYHKLMIA, Teopema O MakCumyMe.

49 lMpounsBoaHas, ee reoMeTpUYECKUn 1 rsndeckuin cmbicn. TexHuka g depeHunpoBaHus.

50 Mpoun3BoaHble OT aNeMeHTapHbIX OYHKLMIA, OT CIIOXKHOW 1 0OpaTHOM QOYHKUMIA, OT PYHKLMIA, 3a4aHHbIX
napameTpu4ecku.

51 MepBbii anddepeHuman, ero reomeTpu4ecknin cMmbicn. MHBapnaHTHOCTb AnddpepeHumnana. NpumeHeHne
anddepeHumana B YUCNEHHbIX 3ajavax.

52 MpounssoaHble n anddepeHumanbl BbICLUMX NOPSAKOB.

53 Teopembl ®epma n  Ponns.

54 Teopembl Jlarparxa n Kowwuw.

55 Mpaswnno Jlonutans.

56 Teopema Tewnnopa.

57 MOHOTOHHOCTb (OYHKLMM M 3HAK ee NPOM3BOAHON. BbINyKNOCTb (PyHKLUMM 1 3HAK BTOPON NPOM3BOAHON. TOYKM
nepernba

58 Heobxoavmoe 1 JoCcTaTouHOE YCroBUsi NOKanbHOro MakcuMyma ( MUHUMYMa ).

59 3agaun o rnobanbHOM 1 0KanbHOM Makcumyme ( MUHUMYME ).

60 AcumMnTOThl PyHKUMK. [ToCcTpoeHue rpaddnKkoB 1 nccregoBaHne yHKLNUA.

61 MepBoobpasHasa. OnpeneneHne n OCHOBHbIE CBOMCTBA NepBoobpa3Hoi. Tabnuua 0CHOBHbIX NepBOOOpasHbIX.

62 3ameHa nepeMeHHON, UHTErPUPOBaHUE MO YacTsiM B NepBoobpasHON.

63 MonuHoMbI, pauuoHanbHble PYHKUUK, pasnoXxeHue pauoHanbHON OYHKUMK Ha NpocTenine paumoHarnbHble
YHKUNN.

64 WHTerpansl OT paumoHarnbHbIX (YHKUUIA

65 UHTerpanbl OT OyHKUMI, COAEpXaLLNX nppaLmoHansHOCTM

66 WHTerpnpoBaHne TpUroHoMeTpruyecknx yHKLUN

67 OnpepgeneHHbIvi MHTerpan. OnpeaeneHne, OCHOBHbIE CBOWCTBA.

68 WHTerpan kak yHKUus BepxHero npegena. HenpepbiBHocTb. Popmyna HetoToHa-NenbHuua.

69 3ameHa NnepeMeHHONM U UHTErpupoBaHME MO YaCTsIM B ONPEAENEHHOM MHTErpane

70 HecobcTBeHHbIE MHTErpanbl NepBoro poaa. MNpuaHaku cxogMMocTy.

71 Hecob6cTBeHHbIE MHTErparnbl BTOPOro poga. MNpusHakm cxogumocTy.

72 OnuHa kpuBon m nnowagk nnockon durypbl. O6bem Ten BpaLleHus.

73 ®YHKUMN HECKONbBbKMX NepeMeHHbIX, obLwune onpegeneHms. HenpepblBHOCTb.

74 YacTHble npoussoaHble. [NepBbir nonHbin anddepeHuman. Ero uHBapnaHTHOCTb.

75 OudpdepeHumpoBaHne CnoXHOM PyHKUNKN, HEABHOW (DYHKLINN.

76 JlokanbHbIn Makcnmym (MUHUMYM) PYHKLIMK OBYX NepeMeHHbIX. Heobxoaumble ycrnosus.




77 [ocTtaToyHble ycrnoBms nokanbHOro MakcumymMa (MUHUMyma) yHKUMK ABYX NEPEMEHHbIX.
78 "noGanbHbI MakCMMyM (MUHUMYM) PYHKUMM ABYX NEPEMEHHbIX. Cxema pelueHnst 3agaun.
79 [BonHon nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.
80 MoBTOPHBIN MHTerpan dyHKUMKN ABYX NepeMeHHbIX. OnpeaeneHne, OCHOBHbLIE CBOWCTBA.
81 CBs3b ABOWHOIO M MOBTOPHOIO UHTErParos.
82 3ameHa nepemMeHHON B 4BONHOM MHTErpare.
83 KpvBonuHenHbi uHTerpan 1 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.
84 KpvBonuHenHbI uHTerpan 2 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.
85 dopmyna NpuHa n ee cneacTeus.
86 MpunoxeHua ABOMHOIO U KPUBOSIMHENHbBIX UHTErpanos
Cemectp 3
87 Yucnosekle pAabl: OCHOBHbIE onpeaeneHns, CXoaMMOCTb, KpuTtepuin Koww.
88 MonoxwutensHble psaabl. MNpu3Hakm cpaBHEHMUS.
89 Mpwu3aHak Kowm 1 npusHak Janambepa.
90 UHTerpanbHbIn Npu3Hak cXoaMMOCTU MONOXUTENBHOMo psaa.
91 Psabl ¢ BeleCcTBEHHbIMM YrieHaMu. YCrnoBHas 1 abconioTHas CXoaMMOCTb.
92 3Hako4vepegytowmecs psgbl. MNpuaHak cxogumocTu JlernbHmua.
93 dyHKUMOHanbHble pagbl. CXO04MMOCTb, paBHOMEPHAs CXOANMOCTb.
94 CrteneHHble psgbl. Teopema Abens.
95 O6nacTb Cx0QUMOCTHM CTENEHHOrOo psifa. Pagmyc cxogmmocTu.
96 Teopema 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO paaa.
97 CBoWcTBa CyMMbl CTEMNEHHOIO psifia, MOYSIEHHOE UHTErpMpoBaHne u anddepeHLMpoBaHme.
98 Psag Tennopa. Teopema 06 ycrnosum cxogumocTu paga Tennopa.
99 Pagbl Tennopa gns exp(x), sin(x), cos(x).
100 | TpuroHomeTpuyeckas cuctema OyHKLUNA.
101 Pagbl dypbe. Teopema o cxogumocTu psga dypee.
102 Pag ®ypbe Ans YeTHbIX U HeveTHbIX yHKUunn. Pag dypbe Ans nepmognyeckmx yHKUN.
103 Pag ®ypbe B aKCNOHeHUMansHon hopme.
104 | OLY nepsoro nopsigka. ObLimne onpeaeneHns, reOMeTPUYECKOE NCTONMKOBaHME.
105 Teopema o paspelwumnmocTtu 3agayum Kown ana OLY nepBoro nopsiaka.
106 OLY c pasgenstowmmncsa nepemeHHsiMU. OgHopoaHble OL1Y 1 NpUBOASALLMECS K HUM.
107 | YpaBHeHUs B NonHbix anddepeHumanax u nuHenHele OY nepBoro nopsigka.
108 OLY stoporo nopsagka. O6wme onpegeneHus. Teopema o 3agade Kowm.
109 OLY BTOpoOro nopsaka, oMyckarLLme NOCTPOeHNst obLLEero peLleHus.
110 JInHeliHble ogHopoaHble OLlY BTOpOro nopsigka.
111 JInHenHble HeogHopoaHble OLY BTOpOro nopsiaka.
112 JInHeliHble ogHopoaHble OL1Y BTOpOro nopsigka ¢ NOCTOSIHHbIMU KO3 PULMEHTAMM.
113 |JIuHenHble HeogHopoaHble OL1Y BTOpOro nopsiaka ¢ NOCTOSHHbIMU KO3hULMEHTAMM.
114 Teopus konebaTenbHOro KOHTypa.
Cemectp 4
115 |OCHOBHbIE MOHATUSA TEOPUMN BEPOSITHOCTMU.
116 |YcnoBHble BepOATHOCTU. BEposiTHOCTL CNoXHbIX cobbiTuin. ®opmyna bavieca.
117 |PacnpeaeneHue cny4yanHowm BenUYMHbI. HenpepbiBHBIN U QUCKPETHbIN CriyyYaun.
118 |BuHomMumanbHoe pacnpegenenune. PacnpegeneHue lNyaccoHa.
119 |OpgHomMepHOE HopMmarbHOe pacnpeaeneHue.
120 |OcHOBHblE XapakKTePUCTUKM Cy4anHOW BENNYMHDI.
121 |KoBapuauns 1 KoaduumeHT koppensauun.
122 |MNpepenbHble TeopeMbl TEOPUM BEPOSATHOCTU. 3aKOoHbl BOMbLLIMX YMcen.
123 OCHOBHbIE 334341 U MOHATUSA MaTCTaTUCTUKN.
124 |Bbibopka n cnocobbl ee 3agaHus.
125 |To4eyHoe 1 MHTepBanbHOE OLEHNBaHNE OCHOBHbIX XapaKTePUCTUK.
126 |Ces3b mexay OLMOKON BbIBOPKK, PUCKOM U 0OBEMOM BbIGOPKM.
127 |OueHka dyHKUMM pacnpegeneHns u NNoTHOCTM pacnpeaeneHus.
128 |MeTo4 MOMEHTOB MpY MOCTPOEHUN OLLEHOK.




129 |MeToa mMakcumarnbsHOro npaeaonoAo0ms npu NOCTPOEHUM OLLEHOK

130 |lMpoBepka rmnotes. OCHOBHbIE MOHATUSI.

131 Jlemma HenmaHa-lNupcoHa. PelueHne npocTto napamMeTpuyeckon rmnoTesbl
132  |Kputepun cornacus lNupcoHa.

133 KoppensiumoHHbIi aHanu3. OCHOBHbIE MOHATHS.

134 [[MapHas koppensuus.

135 OnucaHue nNUHeEHON perpeccum no BolbopKe.

136 MeToa HaumeHbLIMX KBAApaToOB U OQHOMEPHAas perpeccus.

5.2.2 TunoBble TeCTOBbLbIE 3afaHNA

He npeaycmoTpeHsb!

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHNA (3agayu, Kenchbl)

1. BbluMcnntb 3agaHHbIn onpegenuTens 2-msa cnocobamm.

2. PewnTb 3agaHHy0 CUCTEMY MNMHENHBIX anrebpanyeckux ypaBHEHUN U BbINOMHUTL NMPOBEPKY.

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTpU4HbLIM METOAOM.

3. O6paTnTb 3a4aHHY0 MaTPULY U BLIMONHUTL NPOBEPKY

a) MeToaoM anemMeHTapHbIX npeobpasoBaHni;

b) meTogom coto3HOM MaTpuLbl.

4. OnpegenuTb paHr 3aaHHON MaTpumLbl.

5. Bbluucnntb 3agaHHble npegenoi

6. Hantu Toukm paspbiBa 3a0aHHON (DYHKLMM (€CNM OHM €CThb) U yKa3aTb XapaKkTep pas3pbiB

7. Bblumcnntb Npou3BOAHbIE 3aAaHHON yHKLNK

8. PackpbITb HeonpegeneHHOCTb No npasunam Jlonutans.

9. Bbluncnutb anddepeHuman yHKUUN.

10. Hantun 3agaHHble HeonpeaeneHHble MHTerpanbl

11. BblumcnuTb 3agaHHbIN OnpeaeneHHbli nHTerpan

12. BblYMCnnUTb HECOOCTBEHHBIN UHTErparn UM yCTaHoBUTb Er0 PacxoanMOCTb.

13. Hantun yacTHble Npon3BOAHbIE NEPBOro M BTOPOro nopsaka Ans 3agaHHbIX yHKUMNA.

14. HaiiTn ctaumoHapHble TOYKN 3a4aHHON OYHKLUMM ABYX NEepPeMEHHbIX U ONpeaenuTb NX XapakTep.
15. BblumMcnuTb 3agaHHbIA MOBTOPHbLIN UHTErpann.

16. BblumcnuTb 3agaHHbIA ABOWHOW MHTErpar.

17. Hantun obwee peweHne 3agaHHoro auddepeHumnansHoro ypaBsHeHns 1-ro nopsgka.

18. Haintu pewenune 3agaun Kowm gns 3agaHHoro andpdepeHumnansHoro ypasHeHnsa 1-ro nopsgka.
19. Hantu obiee peweHne 3agaHHoro anddepeHumansHOro ypaBHeHNUs 2-ro Nopsigka.

20. Havtu nHTepBanbHoe pacnpeneneHme 3agaHHon BbIOOPKU

21. MNocTpouTb rMCTOrpaMMy YacToT U OTHOCUTENbHBIX YacTOT Ansi 3aAaHHOM BbIGOPKN.

22. Haitn Toue4vHoe pacnpegeneHve BblOOpKN 3agaHHOM BbIGOPKM.

23. Hantu smnmpuyeckyto yHKUNI0 pacnpegeneHuns n nocTpontb ee rpaduk Anst 3agaHHom BblIGopKu
24. HaiTu To4YeyYHble OLEHKN MaTemMaTUyYecKoro oXnaaHus n gucnepcun, cpegHekBagpaTMYHOro OTKNOHEHWS U

ncnpasfeHHOW ANCNepCun.

25. MNMpoBepuTb rMNoTe3y O CpeaHeM ANs 3a4aHHON BbIGOPKM.

5.3 MeToguyeckue matepuansbl, onpegensowme npoueaypbl OLeHUBaHUSA 3HaHUIN, YyMeHWUI, BnagaeHuin (HaBbIKOB
¥ (MUNN) NPaKTUYECKOro onbITa AEATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocs K NpoMeXxyTo4yHoM aTTecTaumMm U Nnopsapok NMMKBMAAUUM akageMnyeckomn
3a0/MKEeHHOCTU

MpoBeaeHre NPOMEXYTOYHON aTTecTaLumn perfiameHTMpPoOBaHO flokanbHbIM HOpMaTuBHbIM aktom C6MYMNTL

«lMonoxeHne o npoBeaeHnn Tekyero KOHTpona ycnesaemMmocTt 1 npome»(yTquon artrTectauyunum 06y\4arou.lmxc;|»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUunianHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNInHe

|_|pI/l nposegeHnn saKk3amMeHa BpemMd, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaBndeT He 6onee 40 MUH.
CoobueHne pe3ynbTaTtoB o6yt4arou.lemy0ﬂ npon3BoanNTCA HenocpeaCTBEeHHO nocre yCTHOro oTeeTa.



6. YYEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNITIUHDI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

M3paTtenbcTBo

| oa nspaHna |

Ccblinka

6.1.1 OcHOBHas y4yebOHas nutepartypa

yxos, B. A., KoTos, Kypc Bbicwen matematukun. B http://www.iprbooksh
r.A., Koroea, O.B.  |2-x Tomax. T.Il Makeeska: AoHbacckas 0p.ru/99383.htm
HauMoHanbHas akagemust 2020
CTPOUTENLCTBA U
apxutekTypbl, O6C ACB
KasakoB A. A., AHanuTtudeckas reomeTpus. http://publish.sutd.ru/
>Knxapesa A. A. Y.1 cre.: crierynrg 2016 tp_ext_inf_publish.ph
p?id=20169015
3ybosa, W. K., Octpas, | OcHoBbI MaTeMaTU4eCKOro http://www.iprbooksh
0. B., AHundeposa, J1. | aHanusa (Mogysb OpeHbypr: OpeHbyprckuii op.ru/78807.html
M., Paccoxa, E. H. «OnpepeneHHbIV HTErpan un rocyjapCTBEHHbIN 2017
HecobCTBEHHbIE yHuBepcuTeT, 96C ACB
MHTErpanbi»)
yxos., B. A., KoTos, Kypc Bbiclien matemaTukn. B http://www.iprbooksh
I. A., Kotoga, O. B. 2-x Tomax. T.| Makeeska: [loHbacckas 0p.ru/99382.html
HaunoHanbHasi akagemus 2020
CTPOUTENLCTBA U
apxutekTypbl, 35C ACB
MarasuHnukos, J1. U., Bbiclias matemaTumka. Tomck: ToMckuin https://www.iprbooks
MarasunHHukos, A. J1. OundbdepeHumnansHoe rocy4apCTBEHHbIN hop.ru/72078.html
ncyucrnenne YHUBEPCUTET CUCTEM 2017
ynpaBneHusi u
pPagnoaneKTPOHMKN
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
HwukoHoBa, I. A., OundbdepeHunansHoe Ka3zaHb: KasaHckui http://www.iprbooksh
HwukoHoBa, H. B. ncuymcnenne pyHKUUN ogqHom HaLMOHabHBbIi 0p.ru/79286.html
N HECKOIBbKUX NepeMeHHbIX nceneaoBaTenbCKui 2016
TEXHOMOrMYeCcKuin
yHMBEPCUTET
CepyHoB E. B., Matematumka. COopHuK 3agau http://publish.sutd.ru/
CepyHoBa E. A. no TeEOpUN BEPOSTHOCTEN cne.: crierynt 2016 tp_ext_inf_publish.ph
p?id=3582
tOroea, H. B. Bbiclias matemaTtumka. Hosocnbupck: http://www.iprbooksh
OunddepeHumanbHbie Hosocnbupckuin 0p.ru/99175.html
ypaBHEHUA rocyaapCTBEHHbIN 2020
TEXHUYECKUN
yHMBEpPCUTET
FOpacoea E. M. MaTtematuka. Cankr-AeTen6vor http://publish.sutd.ru/
CamocTtosiTenbHasa pabota CFIGFYI'Ig,D,yp ) 2020 tp_ext_inf_publish.ph
CTyOEeHTOB p?id=20209385

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

OneKTpoHHO-6ubnuoTeyHasa cuctema IPRbooks [3OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaumoHHas cuctema «EgnHoe okHo gocTyna k obpasoBaTenbHbiM pecypcam. Pasgen. MHdopmaTtuka un
MHpOpMaLMOHHbIE TEXHONOTMM» [ONeKTpoHHbINM pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtuBHas n cnpaesoyvHasa 6a3a faHHbIX peueH3npyemMon nutepatypbl Scopus [OnekTpoHHbin pecypc]. URL:

https://www.scopus.com

6.3 Nepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHust
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

NHTepHeT-TpeHaxepbl B cdepe 06pa3oBaHus




6.4 OnncaHmne maTepuanbHO-TeXHU4YECKOWN 6a3bl, Heo6XoAUMOM ANs OCyLlecTBNeHust o6pasoBaTenbHOro
npouecca no gucumniuHe

AyauTtopus OcHalueHne

MynbTumeauiiHoe oGopyaoBaHue, crneumannanpoBaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A
ayautopus

CneumnanuanpoBaHHas mebenb, gocka
YyebHas aygutopusi
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