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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb pucumnnuubl: CdopmupoBaTb koMneTeHumm oby4vatowerocas B obnactm nuMHenHow anrebpsbl,
aHanuUTUYeckon reoMeTpun, a Tawkke B 06nacTM MaTemMaTMYecKoro aHanusa, TeopuuM BEPOSITHOCTU U CTaTUCTUKMW.

C(bOpMVIpOBaTb HaBbIKN NOCTPOEHUA N NPUMEHEHUA MoZenen, BO3HUKaLWLNX B I/IH)KeHepHOIZ npakTuke 1 nposeaeHmna pac4eToB
Nno Takum mogenam.

1.2 3apgauv AMcUUNNUHbI:

CdopmumpoBaTth 6a30BbIN HAOOP 3HAHWUIA B NMHENHOW anrebpe n MaTemMaTUY4EeCKOM aHanuae, TeopumM BEPOSTHOCTM U
MaTemMaTU4eCKon CTaTUCTUKE.

Pas3BuTb nornyeckoe n anropuTMmMYecKoe MblLLEHE 00YyYatOLLMXCS;

BblpaboTtaTb NnepBuYHbIE HaBbIKM MaTeEMaTUYECKOro UCcneaoBaHns NpUKNaaHbIX 3a4ay ¢ UCnonb3oBaHMeM annapaTta
anrebpbl U reomeTpum (NOCTPOEHME MOZENN TEXHUYECKOrO MpoLecca Unn SBMEHNS U peLleHne 3adayun MaTemaTuyeckumm
MeTogammn);

MpepmoctaButb OOyvalOLWMMCA BO3MOXHOCTU AN (DOPMUPOBAHUS HAaBLIKOB B pPELUEHUN MaTeMaTU4eckux W
nccnegoBaTenbCkMX 3a4ay C 4OBEAEHNEM PELLEHNsI 40 NPUEMNEMOro pesyrnbTaTta (opmMyrbl, Yncna, rpadmka, Ka4ecTBEHHbIE
BbIBOAbI).

1.3 TpeboBaHus k NnpeaBapuTENbLHOMN NOAroTOBKe 00yyYaroLeroca:

I'Ipe,D,BapMTeanaﬂ noAroToBKa npeanonaraeTt co3gaHne OCHOBbI AnA CbOpMI/IpOBaHI/IFl KoMneTeHuun, YKa3aHHbIX B .
2, npun n3yveHnn gucumnninH:

OucumnnuHa 6asmpyeTtcst Ha KomneTeHUUsaX, chopMUPOBaHHbIX Ha NpeablayLwemM ypoBHe obpasoBaHus

2 KOMMNETEHUMN OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA AUCLUNINUHDbI

OMNK-1: CnocobeH NPUMEeHATb eCTeCTBEHHOHAay4YHble U oneMHmeHeprle 3HaHuA, MeToAbl MaTeMaTuyeckoro
aHanumsa n mogennpoBaHua B I'IpOd)eCCVIOHaﬂbHOﬁ AeATeNTIbHOCTU

3HaTb: OCHOBHbIE NMOHATUS U METOAbI BbICLIEN MaTeMaTuKkM B 06beme, HeobxoanMoMm ans NpPakTn4eCcKoro ncnosib3oBaHuA B
ﬂpO(beCCVIOHaJ'IbHOIZ AeATEeSIbHOCTU

YMeTb: UCNnomnb3oBaTb MatemMmaTuieckne 3HaHus ang pewleHna 3agad I'IpOCbeCCI/IOHaI'IbHOIZ AeATEeNIbHOCTU NPUMEHUTENbHO K
COBEPLIEHCTBOBAHUNIO TEXHOJIOTMYECKUX MaLLUnH N O60py,D,OBaHVIF|

BnapeTb: HaBblkaMu NnpuMeHeHna coBpeMeHHOro MmateMaTu4eCckoro MHCTpyMeHTapua Ona peweHuna npakTu4eckux 3anad,
NOCTPOEHUA, U NPUMEHEHUA MaTeMaTNU4eCKnX Moaenen ans coBepLeHCTBOBAHNA TEXHOJITONTMYECKNX MaLlUnH 1 060py,D,OBaHMﬂ

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< 6
a paboTa
5 WNHHoBaL,.
HanmeHoBaHue 1 cogepxaHune pasnenos, o E CP hOpMbl
TEM U y4EOHbIX 3aHATUN s g Nex. Mp. (4achbl) 3aH2Tvu7|
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© 2 | (uackl) | (acsl)
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Pasgen 1. BektopHasa anrebpa

Tema 1. Teopus BEKTOPHbIX MPOCTPAHCTB.
JInHenHble onepauuun Hag BEKTOpamu.
JInHenHasa 3aBUCMMOCTb, SiMHENHAs
He3aBUCMMOCTb, 6a3nc, KoopanHaThbI. 1 1 20 nun
KonnuHeapHbie 1 KOMMNaHapHbIE BEKTOPbI.
MpakTnyeckoe 3aHsaTue: Onepauum ¢
BEKTOpaMM

Tema 2. lNponsseaeHne BEKTOPOB.
CkansipHoe nNpou3BeeHne BEKTOPOB U ero
cBouncTBa. BekTopHoe npousBegeHue
BEKTOPOB 1 ero ceoinctea. CmellaHHoe 1 2 20
npon3BeneHne BEKTOPOB M €ro CBONCTBA
MpakTnyeckoe 3aHaTHe: [NponsBeaeHne
BEKTOPOB

Pasgen 2. JlunenHas anrebpa

Tema 3. MaTpuubl 1 onepauumn ¢ HUMMK.
OnpeneneHne matpuubl. OCHOBHbIE NMOHATUS.
Onepauuun ¢ matpuuamn. KBagpaTtHas
maTtpuua. MNMopsagok matpuubl. [lencteums ¢ 1 1 16
MaTpulamu.

MpakTnyeckoe 3aHsTHE: [lencTemsa Hag
MaTpulamu.




Tema 4. Onpegenutenn. Onpegenntenu 2-ro
n 3-ro nopsakos. Onpegenutenu n-ro
nopsigka. CBoicTBa onpeaenntenem n nx
BblYMCNEHME.

MpakTnyeckoe 3aHsTMe: Cnocobbl
BblYMCNEHUN onpenennTenen.

Tema 5. ObpaTHaga matpuua. MuHopsl 1
anrebpaunyeckue 4ONOSIHEHME MaTPULbI.
O6paTtHas maTpuua B 0ObIYHOM CMbICTIE.
CotosHasa maTpuua. BeluncneHne obpaTHom
MaTpuLbl METOAOM COH3HOW MaTpuLbl U
METOAOM 3fIEMEHTaPHLIX Npeobpa3oBaHuWiA.
MpakTnyeckpe 3aHsaTMe: Cnocobbl
BblYMCEHUSA 06paTHON MaTpuLbl.

20

Tema 6. PewweHne cuctem NUHENHbIX
ypaBHEHNI

lMpakTnyeckoe 3aHaTHE: PelleHne cuctem
NWHENHbIX YypaBHEHWI

20

Pasgen 3. AHanutnyeckas reomMmeTpuda

16

Tema 7. Cuctemsl KOOpAMHAT B ABYMEPHOM U
TPEXMEPHOM NPOCTPaHCTBAX.
lMpakTnyeckoe 3aHsaTHe: MeToa KoopauHaT

Tema 8. NMpsimas Ha nNIOCKOCTH.
lMpakTnyeckoe 3aHsTHe: [NpMeHeHne
ypaBHEHWI NPSAMON B peLleHUN NPakTU4eCKmX
3agau.

16

nn

Tema 9. Npsamasn 1 NIIOCKOCTb B TPEXMEPHOM
NPOCTPaHCTBE.

lMpakTnyeckoe 3aHsTHe: [NprMeHeHne
YypaBHEHWI NPSAMON B peLleHUN NPakTU4eCcKmX
3agav

18

nn

18

Tema 10. KpuBble BTOpoOro nopsgka Ha
NNOCKOCTH.

MpakTnyeckoe 3aHsTHe: PelueHni
KaHOHMYECKNX ypaBHEHWI KPUBOW BTOPOro
nopsigka.

Pasgen 4. OcHoBbl anddepeHumansHoro
ncuncneHus

18

nn

Tema 11. Tllpepensl n NX BblYUCIIEHUE.
3ameuaTenbHble npeaensl. HenpepbIBHOCTb
dYHKUNA.

MpakTnyeckoe 3aHsTMe: BblumcneHne
npegenos yHKkunn. iccnegosaHme yHKLNN
Ha HenpepbIBHOCTb, MOMCK TOYEK pa3pbiBa.

Tema 12. lNpounsBogHas, ee reomeTpuyeckmne
N pm3nYECKNE NPUNOXKEHNS.

MpakTnyeckoe 3aHsTME: PewleHne 3agad Ha
BblYMCNEHNE NPOM3BOLHOM OOHON
nepemMeHHOMN.

16

Tema 13. ccnepgoBaHue oyHKUMIA C
nomolLLblo AnddepeHLmanbHOro
NCYUCMEHUS.

MpakTnyeckoe 3aHsTue: MNpumeHeHne
npaswna Jlonutansa anst packpbITus
HeonpeaeneHHoCTeN

20

nn

20




Pasgen 5. OcHoBbI MHTErpanbHOro
ncYMcneHus

Tema 14. OnpegeneHne 1 OCHOBHbIE
cBovicTBa. MIHTerpmpoBaHme no 4acTam U
3aMeHa nepemMeHHbIX. IHTerpnpoBaHune
paumnoHanbHbIX pyHKUMN. OCHOBHbIE KNacchbl
NHTErpupyembix yHKLNNA.

MpakTnyeckoe 3aHsaTME: Bbluncnenne
onpenerneHHoro nHTerpana pasnmyHbiMm
cnocobamu. BeluncneHne HecobCcTBEHHOIO
WHTEerpana

16

Tema 15. OnpegeneHHbIn MHTErpan.
OnpepeneHue n 0CHOBHbIE CBOWCTBA.
dopmyna HetoToHa-JlenbHuua.
WHTerpupoBaHue no 4yactsaMm 1 3ameHa
nepemeHHbIX. [eomeTpuyeckue,
MexaHu4eckmne n pusndeckme NpuNoxeHns
onpeaeneHHbix nHTerpanos. MpubnwkeHHoe
BblUYMCIEHNE NHTErpanos: opmyna
Tpaneuun, opmyna CumncoHa.
HecobcTBEeHHbIE UHTErparnbl U NX
BblYNCINEHNE.

lMpakTnyeckoe 3aHATME: NCCregoBaHNe
YHKUMIN 1 NOCTPOEHME rpadmkos

16

nn

Paspen 6. ®yHKUUN HECKONBKUX NEPEMEHHbIX

Tema 16. dunddepeHumansHoe ncumcneHme
(PYHKLNIN HECKOMbBbKMUX NepeMeHHbIX. YacTHble
NPOn3BOAHbIE, NEPBLIV MOMHbIN
onddepeHuman, rpagueHT, NpoMsBoaHas no
HanpaBneHuto. Beiclune nponsBoaHbIe.
Heobxogumoe n goctaTtovyHoe ycrnoBsume
NnokanbHOro aKkcTpemyma. 3agada Ha
rnobanbHbI MakCUMYyM U MUHUMYM.
MpakTnyeckoe 3aHsaTME: Bbluncnenne
OBOWMHbIX MHTerpanos. Beluncnenne
KPUBONMUHENHbIX MHTErpanos.

18

Tema 17. [IBOVHOM 1 NOBTOPHbIE MHTErparnbl.
OnpepgeneHne n 0OCHOBHblE CBONCTBA.
BbluncneHne ABOMHbBIX MHTErpanoB. 3ameHa
nepemMeHHbIX B ABOVNHOM MHTErparne.
"eomeTpuyeckmne, MexaHU4eckme u
dmanyeckme NpuNoXKeHNst ABOMHbIX
WHTErpanos.

KpnBOnMHenHbIe NHTErpansl NepBoro n
BTOpOro poga. Onpegenenune, OCHOBHbIE
CBOWCTBA, Bbl4UCIIEHNE.

MpakTnyeckoe 3aHsaTne: MiccnegoBaHue Ha
CXOAMMOCTb YNCNOBLIX psaoB. MNpumeHeHne
Teopemsbl JlenbHmua

18

Utoro B cemecTpe (Ha kypce ansa 3A0)

16

20

306

KoHcynbTaumm n npoMexyTodHas aTTectauus
(Ok3ameH)

13

Pasnen 7. Teopusi psaoB

Tema 18. Yncnosble psabl, OCHOBHbIE
onpeaenenusi. Teopusi NONOXUTENbHbIX
PSIOOB: NPU3HaKM cpaBHeHus, Kowm un
[anambepa. 3HakonepemeHHble paabl,
npusHak JlenbHuua.

MpakTuueckoe 3aHsaTue: ViccnegosaHue Ha
CXOAMMOCTb YUCIOBLIX PSAoB. MNpumeHeHne
Teopemsbl JlenbHuua.

20

nn




Tema 19. ®yHKUMOHaNbHbIE psabl, 06nacTb
cxogmmocTun. CTeneHHble pagbl, pagnyc
CXOOUMOCTM CTEMNEHHOIO psaaa.

Pag ®dypbe: 0CHOBHbIE onpeaeneHus.
MpakTnyeckoe 3aHsaTue: Paabl. BeluncneHne
paguyca u nHtepaana cxogumMocTu
CTEeneHHoro psga

Pasgen 8. OnemeHTbl Teopumn
anddepeHumnansbHbIX ypaBHEHWUI

20

Tema 20. O6bIKHOBEHHbIE
onddepeHumansHble ypaBHEHNSA NepBOro
nopsiaka.

OnpepgeneHune, OCHOBHbIE CBONCTBA,
reomeTpuyeckas nHtepnpetaund. Obuee
pelleHne, peweHune 3agaymn Kowwm
(HavanbHOW 3a4aun). ypaBHEHUs C
pa3gensowmMmcs nepemMeHHbIMY, NIMHENHbIE
ypaBHEHUs, OAHOPOAHbIE YPaBHEHMUSA U
NPVBOASALLNECS K HAM, YPaBHEHWS B MOJTHbIX
anddepeHymnanax.

MpakTnyeckoe 3aHsaTme: PewleHne
anddepeHumnansHbIX YpaBHEHUA NEPBOTroO
nopsigka

Tema 21. OBbIKHOBEHHbIE
onddepeHumansHble YpaBHEHNS BbICLLIMX
nopsigkoB. OcHoBHble onpeaeneHuns. ObLuee
pelleHune, pelleHue 3agaum Kowm
(HavanbHoW 3agaun). JInHenHble
anddepeHumnanbHble ypaBHEHUSI BTOPOro
nopsagka. basmc npocTpaHcTBa peLleHui.
JInHenHble audpdpbepeHymnansHble ypaBHEHUS
BTOPOro nopsigka ¢ NOCTOSHHbIMM
KoadppumLmeHTamm (OQHOPOAHBIE U
HEOOHOPOAHbLIE).

MpakTuyeckoe 3aHsTue: PelleHve
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsigka.

20

Pasgen 9. OCHOBbI TEOPUM BEPOSATHOCTU

22

Tema 22. lNpegmeT Teopnn BEPOATHOCTH.
OCHOBHbIE MOSOXEHMS TEOPUN BEPOSATHOCTMU.
OnemeHTbl KOMBMHATOPUKK (NEPECTaHOBKMY,
pa3MeLLeHMs1, COMEeTaHMs).

[MpocTpaHCTBO 3rIEMEHTaPHbIX COOLITUN.
OCHOBHbIE aKCMOMbl TEOPUUN BEPOSITHOCTMW.
YpHoBas cxema. OCHOBHblE TEOPETUKO-
BEPOATHOCTHbIE OYHKLMM N NX CBOMCTBA.
MpakTuyeckoe 3aHsaTHE: BbluncneHne
BEPOSATHOCTU COBLITHS.

Tema 23. OCHOBHbIE XapakTEPUCTUKN
cnyyanHown BenuyuHbl. Pacnpegenexns
cnyyYyanHown BenuyuHbl. MNpeneneHble
TEOpPEMbI TEOPUN BEPOATHOCTM, 3aKOHBbI
OonbLUKX Yncen.

MpakTtnyeckoe 3aHaTune: OnpegeneHune
CnyyYyanHown BenuyuHbl. PelleHune 3agad ¢
NPUMEHEHNEM OCHOBHbLIX TEOPEM TEOPUM
BEPOSATHOCTW.

22

22




Pasgen 10. MatemaTmnyeckas ctaTucTuka

Tema 24. OcHOBHbIe 3a4a4M U NOHATUSA
MaTcTaTUCTUKN. Beibopka 1 cnocobbl ee
3apaHus. pynnupoBaHne BbIOOPKHY,
rmcTorpamMma M nosIMroH 4YactoT.  To4yeuyHoe
"

WHTEpBaIbHOE OLEHMBAHNE OCHOBHbIX
XapaKkTepUcTUK.

OueHka yHKUMM pacnpeneneHus un
NMOTHOCTU pacnpeaeneHus.
MpakTuyeckoe 3aHsTME: Bbibopka.
BapuraumnoHHbi psg. ToyeyHoe un
WHTEepBarnbHOE pacrnpeneneHme BolOOPKM.

20

Tema 25. MeTog MOMEHTOB 1 METO[,
MakcuMarnbHOro npaegononobus npu
NoCTpOEHMM oLeHoOK. NMpoBepka runoTes.
KoppendaunoHHbin aHanus. MeTtog
HaUMeHbLUNX KBaApaToOB M OAHOMEPHas
perpeccusi. 2
MpakTnyeckoe 3aHsTue: NMNoabop
TeopeTn4eckoro pacnpegenenus. Nposepka
rmnoTes. HaxoxaeHne napaMmeTpoB
BbIOOPOYHOIO YpaBHEHUST NMMHENHOWN
perpeccuu.

20

WUtoro B cemecTpe (Ha kypce ansa 3A0) 16

16

166

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

13

Bcero koHTakTHas pab6ota u CP no 78
AVcuMnvHe

498

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He npegycmoTpe

HO

5. ®OHA OLIEHOYHBLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaresnien, KpUTEpPUEB N CUCTEMbI OLLEHUBaHNA Pe3ybTaToB 00yYeHus

5.1.1 Nokasarenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KOoMneTeHUun cpeacTea
[aeT onpeneneHne OCHOBHbIX MOHATUIA U TEOPEM NTMHENHOW anredpbl 1
pasgenoB MaTeMaTU4eCKOro aHanmsa — anddepeHumnanbHoro 1 Bonpocbl anst ycTHoro
OMK-1 WHTErpanbHOro ucumncnexns, guddepeHumnanbHbIX YpaBHEHUI; a Takxke cobecepoBaHus

BOCNPOU3BOONT UX OOKa3aTesnbCTBa, NO3BONIALWNE YCTAaHOBUTb

B3aMMOCBSI3b MEXAy MaTeMaTUYeCKUMN 0O bekTaMm U CBOMCTBAMU 3TUX
obbekToB

MpakTNKko-oprMeHTUpoBaHHOE
3agaHue (3agada)

PelaeT TUMNoBble 3aa4u No OCHOBHLIM pa3fenam Kypca, NpUMeHsist
mMaTemaTuyeckue MeToAbl U Modenu.

CamocTosiTeENbHO paboTaeT ¢ MaTeMaTUYeCcKon NUTepaTypon,
HEeobXoAMMO AN peLleHns NPUKNaaHbIX 3adad, nonb3ayeTcs
Tabnuuammn 1 cnpaBoYHMKamu

CTpouT MaTemaTU4ecKyto MoZernb paccMaTpuBaemMoin 3agayu; BbiGopa
3pheKTMBHOrO cnocoba peLLeHnst 3a4a4un 1 cogepxaTeribHOM
VHTEpMpeTauuy NofyYeHHbIX pesynbTaToB

5.1.2 Cuctema n KpuTEepun oLeHMBaHUSA

LWkana oueHvBaHuns

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

YcTHoe cobecenoBaHune

MucbmeHHas paboTa

5 (oTnn4yHO)

MonHbIN, ncyepnbiBaOWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaeMor obnacTtu, ymeHue
NCnonb3oBaTb TEOPETUYECKME 3HAHMS OIS
peLLeHNs NPaKTUYEeCKMX 3aaau.




4 (xopoLLlo) Moaxon kK MaTepuany OTBETCTBEHHbBIN, HO

OTBET NOSHbIN U NPaBUIbHbINA,
OCHOBaHHbI Ha NpopaboTke Bcex
obsa3aTenbHbIX UICTOYHUKOB MHpopMaLmu.

ponyuleHbl B OTBETaxX HECYLEeCTBEHHbIE
OLUMOKM, KOTOPbI€ YCTPaHAKTCA TOJIbKO B
pe3ynbTaTe cobecenoBaHus

3 (yooBneTsopuTenbHo) | oTBeTax, npobenbl B 3HAHUSIX MO

OTBeT OEMOHCTPUPYET NOHUMaHNe
npegmeTa B LENOM Npu HeMnorHbIX, crnato
apryMeHTMpOBaHHbLIX OTBETax.
MpucyTCTBYIOT rpybble HETOYHOCTU B

HEKOTOPbIM TEMaM, CYLLECTBEHHbIE
OLUMBKM, KOTOPbIE MOTYT ObiTb HANAEHbI U
YacTUYHO yCTpaHeHbl B pesyrnbTaTe
cobecenoBaHus

2 (HeyOoBMNETBOPUTESBbHO)

HesHaHune 3HaunTenbHON YacTn
NPUHUUNNANBHO BaXKHbIX 311IEMEHTOB
aucumnnmnHel. MHOrouYncneHHsle
CYyLLLeCTBEHHbIE OLWMOKN. HenoHnmaHme
3apaHHoro Bonpoca. lNonkbiTka
CNNCbIBaHUS, UCMNONb30BaHMS
HepaspeLLEHHbIX TEXHNYECKNX YCTPONCTB
UITM NONb30BaHNS MOACKA3KOW OpYroro
yeroBeka (BHE 3aBUCMMOCTU OT
YCNELIHOCTN TaKOW MOMbITKM).

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UMK UHbIE MaTepuarbl, HeO6XxoAuMbIe ANl OLLeHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (UNK) ONbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB
Kypc 1
1 Onpegenutenu 2-ro n 3-ro nopsgkoB. PelweHne cuctem NMHENHbIX ypaBHEHWU U3 OBYX U TPEX YPaBHEHUN.
2 Onpegenutenu n-ro nopsigka. Mx anemeHTtapHble cBocTBa. CrnocoObl BbIMUCIIEHUS.
3 MaTtpuubl, nx BUAbI 1 onepauun Hag HAMKU (CIIOXKEHNe, YMHOXEHME, YMHOXEHWE Ha YMCIIO U
TPaHCNOHMPOBaHKE ).
4 O6paTHas maTtpuua.
5 PelleHne nNuHenHbIX CUCTEM  N-Fo Nopsiaka B MaTpuyHOM Buge (B TepMuHax obpaTHON maTpuubl ).
6 JIHeHasa 3aBMCMMOCTb ( HE3aBUCUMOCTbL ) CTONOLOB MaTpuubl. PaHr MaTpuubl.
7 MeToab! BbIYMCIIEHNS paHra MaTpuLbl U HAXoXAeHUss 6a3NCHOro MMHopA.
8 OpHopogHble cncTembl ypaBHeHA.  PaHr MaTpuubl 1 CyLLIeCTBOBaHWE HETPUBMATbHOMO peLleHus.
9 CTpykTypa 0obLuero peLleHs OAHOPOLHON CUCTEMbI YPaBHEHWIA.
10 HeopgHopoaHble cucteMbl ypaBHeHui obLiero Buga. Teopema KpoHekepa-Kanennu.
11 BekTtopHoe npocTpaHcTBo. Onepaunn Hag BEKTOpamu.
12 CBsa3b Mexay pasnunyHbiMu 6asmcamu.
13 lMpeobpa3oBaHue koopavHaT npu 3ameHe H6asuca.
14 EBknnaoBo npoctpaHcTBo. OpTOHOPMUPOBAHHBLIN Gasuc.
15 CBoWncTBO MHEPUUKN KBagpaTu4iHbIX hopm. MIHOEKCHI 1 paHr KBagpaTUYHbIX QOpM.
16 BekTopHOoe npou3BeaeHne, cMellaHHoe Npon3BeaeHe BEKTOPOB.
17 JInHnMm BTOpPOro nopsgka Ha NockocTu.
18 Mpamas Ha NNOCKOCTN.
19 dnnunc, ero AUPEKTPUCHI.
20 'vnepbona, ee AnpeKTpuUcsl.
21 Mapabona.
22 YpaBHEHUS KpUBbIX BTOPOro Nopsiaka B MNOMSAPHbIX KOOpANHATaXx.
23 KoopanHatbl B TpeXMEepHOM NpOCTPaHCTBE.
24 MnockocTb B NpoCTpaHCTBE.
25 Mpamas B npocTpaHcTBe.
26 B3auMHoe pacnonoxeHue npsMomn 1 NOCKOCTU B NPOCTPaHCTBE




27

MoBepXHOCTM BTOPOro Nopsiaka.

28 MocnepoBartensHocTy, MNMpeaen nocnegoBaTtenbHOCTU. ApudMeTHKa Npeaenos.

29 lMpu3Haku cylecTBOBaHWS nNpeaena nocneaoBaTenbHOCTH.

30 BeckoHeuyHo marnble n 6eckoHevHo 6onbLune nocrneaoBaTeNnbHOCTY.

31 Mpegen dyHKunn, apudmeTka Npesenos.

32 ®yHKUUK, HenpepbiBHbIE B TOYKe. Knaccudmkaunsa paspoiBoB.

33 3amevartenbHble Npeaernbl, YACIO e.

34 CeolicTBa HenpepbIBHbIX (DYHKLUUIK, Teopema O Makcumyme.

35 MponsBoaHas, ee reomeTpniecknin n pmsmyecknin cmbicn. TexHuka anddepeHunpoBaHms.

36 lMpon3BoaHbIe OT aNeMeHTapHbIX (PYHKUMI, OT CIOXHOW U 06paTHON OYHKUMIA, OT PyHKUNIA, 3adaHHbIX
napameTpU4ecKu.

37 MepBbI AMddepeHuman, ero reoMeTpnyeckuin cmbicrl. MIiBapunaHTHocTb andpdeperHunana. NpumeHeHne
anddpepeHumana B YMCNEHHbIX 3ajavax.

38 lMpounssoaHble n anddepeHumarnbl BbICLUNX NOPSAKOB.

39 Teopembl ®epma n  Ponns.

40 Teopemsl JlarpaHxa n Kowww.

41 Mpasuno JlonuTans.

42 Teopema Tennopa.

43 MOHOTOHHOCTb (OYHKLMM M 3HAK ee NPOU3BOAHON. BbINyKNOCTb PYHKLUMM U 3HAK BTOPON NPOU3BOAHON. TOUKM
nepernba

44 Heobxoanmoe n goctaToyHOe YCNoBKS NOKanbHOro MakcuMyma ( MMHUMymMma ).

45 3apaym o rmobanbHOM M NoKanbHOM MakcUMyMe ( MUHUMYME ).

46 AcumMnTOoTbl PyHKUMK. [ocTpoeHne rpadnKkoB u nccnegoBaHne OyHKUUNA.

47 MepBoobpasHas. OnpeaeneHne n OCHOBHbIE CBOMCTBA NepBoobpasHoi. Tabnmua oCHOBHbIX NepBOOOpPa3HbIX.

48 3ameHa nepeMeHHOIN, UHTErpUpPOBaHNE Mo YacTsiM B NepBOOOPa3HON.

49 MonuHoMBI, paunoHanbHble YHKLUK, pa3noxeHue paumoHanbHON PyHKUMM Ha NPOCTeNLLIne paumoHanbHble
OyHKUMNN.

50 WHTerpansl OT paumoHaribHbIX (OYHKLUIA

51 UHTerpansl OT oyHKUMI, COAepXaLUnx nppaumoHansHOCTH

52 WHTerpnpoBaHne TpUroHoMeTpruyecKnx PyHKLMI

53 OnpepeneHHbin nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

54 WHTerpan kak yHKUuus BepxHero npeaena. HenpepbiBHocTb. Popmyna HetoToHa-TlenbHuua.

55 3amMeHa nepeMeHHON U MHTEerpMpoBaHue No 4YacTaM B onpeAerneHHOM UHTerpane

56 Hecob6cTBeHHble HTerpansl nepeoro poga. MNpusHakm cxogumocTy.

57 Hecob6cTBeHHble nHTerpansl BTOporo poaa. lNMpusHakvm cxogammocTy.

58 OnuHa kpuBon n nnowage nnockon urypel. O6bem Ten BpaLleHus.

59 ®YHKUMN HECKONBKUX NepeMeHHbIX, obLwue onpeaenexHus. HenpepblBHOCTb.

60 YacTHble nponsBogHkie. [epBbii nonHbii anddepeHuman. Ero uHBapnaHTHOCTb.

61 OundpdepeHumnpoBaHe CnoXHoOW YyHKUUN, HEABHON PYHKLIMK.

62 JlokanbHbIN MakcUMyM (MUHUMYM) OYHKLMU OBYX NEPEMEHHbIX. Heobxoanmele ycrnoBus.

63 [ocTaToyHble YCNOBMSA NOKanbHOr0 MakcMMmyma (MMHUMYyMa) OYHKLUUW ABYX NEPEMEHHBbIX.

64 FnoGanbHbI MakCUMyM (MUHUMYM) PYHKUMM ABYX NepeMeHHbIX. Cxema pelueHns 3agayu.

65 [BonHon nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

66 [MoBTOPHBIN MHTErpan yHKUMM ABYyX nepemeHHbix. OnpegeneHne, OCHOBHbIE CBONCTBA.

67 CBsA3b ABOWHOIO M NOBTOPHOrO MHTErparnos.

68 3ameHa nepemMeHHON B ABONHOM UHTErpane

69 KpvBonuHenHbi uHTerpan 1 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.

70 KpvBonuHenHbI uHTerpan 2 poga. OnpegeneHue, OCHOBHbIE CBOWCTBA.

71 dopmyna puHa 1 ee cneacTBus.

72 MpunoxeHusa ABONHOIO 1 KPUBONMHENHBIX UHTErpanos

Kypc 2

73 Yucnosble psfbl: OCHOBHbIE ONpPeAeneHus, CXoanuMocTb, kKputepun Kowwu.

74 MonoxuTtenbHble psagpbl. NprnaHakm cpaBHEHUS.

75 MpunsHak Kowwn n npusHak Janambepa.

76 MHTerpanbHbIn NpU3Hak CXoAMMOCTU NONOXUTENBHOTO psaaa.




77 Psabl ¢ BeLWeCTBEHHBIMM YnieHaMun. YCNoBHast U abcomntoTHas CXoaUMOCTb.

78 3Hakoudepeayowmecs pagbl. MNMpusHak cxoammocTu JlenbHuua.

79 ®PyHKUMOHanbHble pagbl. CXxO0AMMOCTb, paBHOMEPHAsi CXOAUMOCTb.

80 CrteneHHble psgbl. Teopema Abens.

81 O6nacTb CX0QUMOCTHM CTENEHHOrO psifa. Pagnyc cxoamMmocTu.

82 Teopema 0 paBHOMEPHOW CXOANUMOCTM CTEMNEHHOrO psiga.

83 CBoucTBa CyMMbl CTENEHHOrO psaa, MOYNeHHoe HTerpupoBaHue 1 anddepeHumMpoBaHye.
84 Psn Ternopa. Teopema 06 ycrnosuu cxoanumocTtu psiga Tennopa.

85 Pagbl Tennopa gns exp(x), sin(x), cos(x).

86 TpuroHomeTpuyeckas cuctema (OyHKLMA.

87 Pagbl dypbe. Teopema o cxogumocTtu psga dypee.

88 Pag ®ypbe ans YeTHbIX U HeveTHbIX PYHKUMA. Pag dypbe Ana nepuogmyeckmx oyHKUUN.
89 Psag ®ypbe B akCnoHeHuUmManbHoW dopme.

90 OLY nepsoro nopsiaka. Obuwme onpeaeneHnsl, reoMeTpUYecKoe NCTONKOBaHUe.

91 Teopema o paspewummocTu 3agaumn Kown ans OLY nepsoro nopsigka.

92 Oy c pasgensowmmucs nepemeHHbiMn. OgHopoaHbie OL1Y v npuBodsALLMECS K HAM.
93 YpaBHeHus B nonHbix guddepeHumanax u nuHenHsie O1Y nepeoro nopsaka.

94 OLY eToporo nopsiaka. Oblme onpeaenexns. Teopema o 3agade Kowwuw.

95 OLY BTOpOro nopsaka, 4onycKaroLme NOCTPOEHUsI OBLLErO peLLeHust.

96 JInHenHble ogHopoaHble OL1Y BTOpOro nopsigka.

97 JInHenHble HeogHopoaHble O[1Y BTOpOro nopsigka.

98 JlnHenHble ogHopoaHble O[1Y BTOpOro nopsiaka ¢ NOCTOAHHbIMU KO3dhdurLmeHTamu.
99 JInHewHble HeoaHopoaHble OY BTOpOro nopsigka ¢ NOCTOAHHbLIMU KO3dbduLmeHTamu.
100 | Teopus konebaTenbHOro KOHTypa.

101 OCHOBHbIE NOHATUSA TEOPUUN BEPOATHOCTMU.

102 YcnoBHbIe BEPOATHOCTU. BepoAaTHOCTL CnoxHbIX cobbiTun. dopmyna baneca.
103 PacnpegeneHne cnyyaHon BenuynHbl. HenpepbiBHbIV U AUCKPETHbIN cry4vaun.
104 BuHomnanbHoe pacnpegeneHue. Pacnpeaenenue lNyaccoHa.

105 OpgHomepHoe HopManbHOEe pacnpeneneHune.

106 OCHOBHble XapakTePUCTUKN CITy4anHOW BENTUYMHBI.

107 KoBapuauus n koaddUUNEHT Koppensauuu.

108 MpenenbHble TEOPEMbI TEOPUM BEPOSITHOCTU. 3aKOHbI BONbLUNX YMCES.

109 OCHOBHbIe 3a4a4M 1 NOHATUS MaTCTaTUCTUKM.

110 Bbibopka u cnocobbl ee 3agaHus.

111 ToyeuyHoe 1 NHTepBarbHOE OLEHMBAHNE OCHOBHbIX XapaKTepUCTUK.

112 CBA3b Mexay oLnbKo BbIBOPKU, PUCKOM M 06 bEMOM BbIGOPKU.

113 OueHka cyHKUMM pacnpegeneHus n NNOTHOCTU pacnpeaeneHums.

114 MeTog MOMEHTOB NpPX NOCTPOEHMM OLIEHOK.

115 MeTog makcMmanbHOro npaeaonogobuvs npu NOCTPOEHUM OLEHOK

116 MpoBepka runotes. OCHOBHbIE MOHATUS.

117 | Nlemma HerimaHa-lupcoHa. PelueHne npocton napameTpuyecKkon rmnoTesbl

118 Kputepun cornacus lNMupcoHa.

119 KoppensiumoHHbin aHanm3. OCHOBHbIE NMOHATUS.

120 MapHas koppensums.

121 OnucaHue NUHeEHON perpeccum No BolOOpKe.

122 MeTon HauMeHbLINX KBagpaToB 1 OOHOMEpPHAas perpeccust.

5.2.2 TunoBble TeCcToBbIe 3aAaHNA

He npeaycmoTpeHsb!




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayu, KEUChbl)

1. Bbluncnutb 3agaHHbI onpegenuTens 2-mMsa crnocobamu.

2. PelwnTb 3agaHHy0 CMCTEMY NIMHENHBIX anrebpanyeckmx ypaBHEHWI U BbINOSHUTL NMPOBEPKY.

a) metogom Kpamepa;

b) metogom Maycca;

C) MaTPUYHBIM METOAOM.

3. O6paTnTb 3agaHHy0 MaTPULY U BbIMOSHUTL NPOBEPKY

a) MeToaoM areMeHTapHbIX NpeobpasoBaHui;

b) meTogom coto3Honm MaTpuLbl.

4. OnpenennTb paHr 3agaHHOM MaTpuupl.

5. BbluncnuTb 3agaHHble npegensl

6. Hantu Toukun paspbiBa 3agaHHOW YHKLUK (€CNM OHU eCTb) N yKa3aTb XapakTep paspbiB

7. BbluMcnutbe Npou3BoAHbIE 3a4aHHOM OYHKLUN

8. PackpbITb HeonpeaeneHHOCTb Mo npasunam Jlonutans.

9. Bbluncnutb anddpepeHuman dyHKUUn.

10. Hanitn 3agaHHble HeonpeaeneHHble NHTErpanbl

11. BblumcnuTb 3agaHHbI ONpeaeneHHblin MHTerpan

12. Bblumcnntb HeCOBCTBEHHBIV MHTErpan UM yCTaHOBUTb €ro pacxoguMocCTb.

13. Hantu yacTHble Npon3BoAHbIE NEPBOrO M BTOPOro Nopsiaka Anis 3agaHHbIX yHKUMNA.

14. Haintu ctaumoHapHble TOYKM 3aaHHON DYHKLMKN OBYX NEPEMEHHbIX U ONpeaenvTb NX Xapakrep.

15. BbluMcnnTb 3agaHHbIN MOBTOPHLIN UHTErpan.

16. BblumMcnuTb 3agaHHbI ABOMHOW MHTErpan.

17. Hantn obLiee pelueHne 3agaHHoro guddepeHumnanbHoOro ypaBHeHus 1-ro nopsigka.

18. Hawntn pewenue 3agaumn Koww ons 3agaHHoro guddepeHumnanbHOro ypaBHeHus 1-ro nopsiaka.

19. Hawtun obLiee pelueHne 3agaHHoro guddepeHumanbHOro ypaBHeHus 2-ro nopsigka.

20. Hantu nHTepBarnbHoe pacnpeaeneHune 3agaHHon BblIGOpKu

21. ToCTponTb rMcTOrpamMmmMy YacToT M OTHOCUTESbHbIX YacTOT Ans 3a4aHHOW BblGOpKMU.

22. Hantu ToyeuHoe pacnpegeneHue BbIOOPKM 3afaHHON BbIBOPKN.

23. Hantu amnunpudeckyto byHKUMIO pacnpedeneHus 1 noCTpouTb ee rpadpuk Ans 3agaHHo! BeIGOPKN

24. HanTu ToueuHble OLEHKM MaTeMaTUYECKOro OXMAaHUA 1 aNCNepcun, CpeaHEKBaAPaTUYHOIO OTKITOHEHUS U
ncnpasreHHoON ancnepcun.

25. MNpoBepuTb M’MNOTE3Y O CPEAHEM A1 3a4aHHON BbIOOPKM.

5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YECKOro onbIiTa JeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IMYMTO
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsiMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 Ocob6eHHOCTM NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

|_|pl/l npoBeaeHnn ak3amMmeHa BpemMd, oTBoaMMoe Ha NoAroToBKy K OTBETY, COCTaBNAeT He 6onee 40 MUH.
CoobLeHne pe3ynbTaToB o6yqa+ou.|,emy0ﬂ npon3BoaAnNTCA HenocpeaCTBEHHO Nnocre YCTHOro oTeeTa.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yeOHas nutepartypa
3ybosa, W. K., Octpas, [ OcHoBbI MaTeMaTUYECKOro http://www.iprbooksh
O. B., AHuudbeposa, J1. |aHanusa (Mogynbs OpeHbypr: OpeHByprckuii op.ru/78807.html
M., Paccoxa, E. H. «OnpepeneHHbIN nHTerpan u rocyaapCTBEHHbIV 2017
HECoOOCTBEHHbIE yHuBepcuteT, 36C ACB
WHTErpanbi»)
KasakoB A. A., AHanuTudeckas reomeTpus. http://publish.sutd.ru/
YKnxapesa A. A. 4.1 cne.: cnieryntn 2016 tp_ext_inf_publish.ph
p?id=20169015




myxos., B. A., KoTos,
. A., KotoBa, O. B.

Kypc Bbicwien matemaTukn. B
2-x Tomax. T.lI

MakeeBka: [JoHb6acckas
HauuMoHanbHas akagemus

http://www.iprbooksh
op.ru/99383.html

2020
CTpoMTENbLCTBA U
apxutekTypbl, O6C ACB
myxos., B. A., KoTos, Kypc Bbiclwien matemaTukn. B http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.l Makeeska: [loHbacckas 0op.ru/99382.htmi
HaumMoHanbHasi akagemusi 2020
CcTpouTENbLCTBA U
apxutekTypbl, O6C ACB
MarasunHHukos, J1. U., Bbicluas matematuka. Tomck: ToMckuin http://www.iprbooksh
MarasnHHukos, A. J1. OnddepeHumansHoe rocyapCTBEHHbIN op.ru/72078.html
ncyncnexHne YH/BEpPCUTET CUCTEM 2017
ynpaerneHns n
pagunoaneKkTPOHUKN
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
HukoHoBa, . A., OuddepeHumansHoe Ka3saHb: KasaHckui http://www.iprbooksh
HwkoHoBa, H. B. ncuymcnenne pyHKUUn ogHom HaLMOHanbHbIN op.ru/79286.htmi
N HECKOJTbKMUX NepeMEHHbIX nccnengoBaTenbCKUN 2016
TEXHOMOrM4YeCcKnmn
yHVMBEpcuTeT
CepyHoB E. B., Matematumka. COopHuK 3agad http://publish.sutd.ru/
CepyHoBa E. A. Nno TEOPUN BEPOATHOCTEN Cho.: Crieryntg 2016 tp_ext_inf_publish.ph
p?id=3582
KOpacosa E. M. MaTemaTtuka. c n VoI http://publish.sutd.ru/
CamocTodaTenbHas paboTta a'g%%ﬁ;ﬁpr yPpr- 2020 tp_ext_inf_publish.ph
CTyOEeHTOB A p?id=20209385
tOroea, H. B. Bbicluas matematuka. Hosocubupck: http://www.iprbooksh
OuddepeHumanbHble HoBocnbupckui op.ru/99175.html
ypaBHeHus rocyapCTBeHHbIN 2020
TEXHUYECKUN
yHVMBepcuTeT

6.2 NepeyveHb NpocdeccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

OnekTpoHHO-6mbnuoTedHas cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

MudopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmatuka un
WMHGOPMAaLMOHHbIE TEXHOMOrMMy [AnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtuBHas n cnpaBo4yHas 6a3a gaHHbIX peLEH3npyeMon nutepaTypbl Scopus [OnekTpoHHbI pecypc]. URL:

https://www.scopus.com

6.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

NHTepHeT-TpeHaxepbl B cchepe obpasoBaHms

6.4 OnncaHne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTtopus OcHalleHne

MynbTuMeauiiHoe obopyagoBaHue, crneumannapoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA 4 P A
ayautopus

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka
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