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Paboyasa nporpamma gucuunnvHbl COCTaBneHa B COOTBETCTBMU C hefepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM
CcTaHOapToMm Bbiclero obpasoBaHusi no HanpasneHuto nogrotosku 09.03.01 MHdopmaTuka 1 BblYMCINTENbHAS TEXHUKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus 1 Haykm Poccuiickon ®egepauum ot 19.09.2017 r. Ne 929

CoctaButens (u):

KaHOnaaT u3nko-maTemMaTMyeckux Hayk, JJoueHT CepnyHoBa Enena
AHaTonbeBHa

Ot kadeppbl cocTaBuTEnNS: YKnxapesa AneHa

3asegyowmn  kacdegpon  BbICWIEW — MaTeEMaTUMKM U ApkagbeBHa

NHOpPMaTUKK

OT BbINycKatoLen kadenpbi: [opuHa Enena
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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.
CdopmumpoBaTth HaBblkM MOCTPOEHUA U NPUMEHEHUS MOLENEN, BO3HUKAOLWNX B UHXEHEPHOW MpaKkTUKe U NpoBedeHust
pacyeToB MO TakUM MOAENSIM.

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:

OucumnnuHa 6asmpyeTcst Ha KOMNEeTEHLMAX, COOPMMPOBaHHBIX Ha NpeablayLleM ypoBHe obpa3oBaHus

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlK-1: CnocobeH NpMMeHATb eCTECTBEHHOHAaY4YHble U 06LenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro
aHanusa u MoAaenMpoBaHUA, TEOPETUYECKOro U IKCNepPUMEHTaNbHOro uccrefoBaHua B npogeccnoHanbHom
AeATeNbHOCTHU;

3HaTtb: OCHOBHbIE NOHATUA U CTpormne ookasatenbCcTBa q)aKTOB OCHOBHbIX pa3aerioB Kypca maTteMaTtu4ecKoro aHanmsa
YmeThb: anIMeHﬂTb TeopeTndeckne 3HaHu4a K pelleHnio 3agad no Kypcy

Bnapetb: PasnuuHbiMM npuemMaMn WUCMonb30BaHWUs pesynbTaToB MaTemMaTU4eckoro aHanvsa Ans gokasaTenbcTsa
TEOPEM U peLleHuns 3a4a4

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

O |KoHTakTHasa
Eg patora MHHoBaU. dopma
HavnmeHoBaHue v cogepxaHue pasgenos, | g 3 CP hOpMbI TeKyLLero
TEM U y4eOBHbIX 3aHATUI % o TNek. Mp. (4achb) BAHSITUIA KOHTDOMS!
o § (vacbl) | (4achl) P
X
Pasgen 1. JluHeHasn n BekTopHas anrebpa
Tema 1. BekTopa, MaTpuubl, 5 7 8
Tema 2. PeweHne cuUCTEM JNHENHbIX 6 8 8
ypaBHeHui
Tema 3. Teopus BEKTOPHbIX MPOCTPaHCTB.
JInHenHasn 3aBNCMMOCTb, NUHenHas
He3aBMCUMOCTb, 6asuc, KOOpAWHATbI. 4 6 8 K
JluHenHble onepaTopbl M WX MaTpuyHas
¢opma. CnekTpanbHbIN aHann3 maTpuL.
Tema 4. BunuHenHble W KBagpaTU4HblE
bopMbl. MpuBeneHne kBagpaTUYHbIX 4 6 8
bopM K kKaHOHMYeckomy Buay. CkansipHoe 1
BEKTOPHOE npousBeeHue. 1
Pasgen 2. AHanntnyeckas reomeTpus
Tema 5. Cuctemsl KoopavHaT B ABYMEPHOM 3 4 9 un
N TpEXMEPHOM NPOCTPaHCTBaX.
Tema 6. NMpsimasa Ha NNOCKOCTY. 4 6 9 K
Tema 7. [Tlpamada wn nNNOCKOCTb B 4 7 9
TPEXMEPHOM MPOCTPAHCTBE.
Tema 8. KpuBble BTOpOro mnopsgka Ha 4 7 9
NIOCKOCTW.
WUtoro B cemectpe (Ha kypce anga 3A0) 34 51 68
KoHcynbTauum n npomexyTodHas 25 245

aTTecTauuns (Ok3ameH) ' '
Paspgen 3. OcHoBbl anddepeHumnansHoro > K
ncymncneHuns




Tema 9. lpepenbl U WX BblMUCNEHKE.
3ameuvaTenbHble npegensol.
HenpepbIBHOCTb (OYHKLINIA.

Tema 10. MponssogHas, ee
reomeTpuyeckme 7 dusunyeckue
NPUINOXEHNUS.

10

Tema 11. WccnepoBaHve yHKUMA C
NMOMOLLIbIO o depeHLmansHoro
ncyncneHus.

10

Paspen 4. OcHoBbl MHTEerpanbHoro
NCYMNCNEeHNs

Tema 12. lNepBoobpasHas.

OnpegeneHne U1 OCHOBHble CBOWCTBA.
WHTerpvpoBaHme no 4actaM U 3ameHa
nepeMeHHbIX. WHTerpupoBaHue
paumoHarnbHbIX  YHKLMWA. OcHoBHble
Knaccbl UHTErPUPYEMbIX OYHKLNIA.

10

Tema 13. OnpegenexHbin MHTerparn.
OnpegeneHne U1 OCHOBHble CBOWCTBA.
dopmyna HbtoToHa-JlenbHuua.
WHTerpmpoBaHne no 4vactaM W 3aMmeHa
nepemMeHHbIX. "eomeTpunyeckme,
MeXaHU4YeckMe 1 usndeckne npunoxeHus
onpeaeneHHbIX WHTEerpanos.
MpubnuxeHHoe BbIYUCNEHWE WHTErpanos:
dopmyna Tpaneuun, copmyna CumncoHa.
HecobcTBeHHble nHTerpansbl " nx
BbluMCMEHNE.

10

Wtoro B cemecTpe (Ha kypce anst 3A0)

KoHcynbTaumm n npoMexyTodHas atTectaumns
(OKk3ameH)

34

34

49

2,5

24,5

Pasgen 5. ®yHKLUUN HECKONBKUX NEPEMEHHbIX

Tema 14. OuddepeHumanbHoe ucHMUCEHNE
OYHKUNIA HECKOMNbKUX NepeMeHHbIX. YacTHble
Npon3BoaHbIE, nepBbIn NOJIHbIN
anddepeHumnan, rpaguMeHT, nNpousBogHasi Mo
HanpaeneHuio. Boiclwune NPOW3BOAHbIE.
Heobxogumoe w©  pgoctatodyHoe  ycrnoBue
NOKanbHOro 3KCTpEMyMa. 3apava Ha
rnob6anbHbIN MAaKCUMYM U MUHUMYM.

Tema 15. [1BOMHOM N NOBTOPHbIE WHTErpansbi.
OnpeneneHne U1 OCHOBHble  CBOWCTBA.
BbluucneHve [OBOWMHBLIX WHTerpanoB. 3ameHa
nepeMeHHbIX B [OBOVIHOM WHTErpane.
reomeTpunyeckue, MexaHuyeckune n
dusnyeckme NPUNOXeHNUs! OBOVIHbIX
WHTErpanos.

KpuBonuHerHble  uvHTerpansl  nNepeBoro U
BTOporo popga. OnpeneneHve, OCHOBHbIE
CBOWCTBA, Bbl4UCNEHUE.

Paspen 6. Teopusa psgos

Tema 16. Yucnosble psdbl, OCHOBHblE
onpegeneHusi. Teopusi NONOXUTENbHbIX PAOOB:
npusHakn cpaBHeHusl, Kowwn u [danambepa.
3HakonepemeHHble psaabl, NpusHak JlenbHuua.

Tema 17. ®yHKUMOHanNbHbIE paabl, obnacTb
cxogumoctn. CTeneHHble psdbl, pagunyc
CXOAMMOCTM CTEMEHHOrO psaa.

Psag ®ypbe: OCHOBHbIE OnpefeneHus.

Pasgen 7. OnemeHTbl Teopum
onddepeHumanbHbIX ypaBHEHUN




Tema 18. OB6bIKHOBEHHbIE
andpdepeHumnansHble  ypaBHEHUS  NepBOro
nopsiaka.

OnpegeneHne, OCHOBHbIE CBOWCTBa,
reomeTpuyeckass  umHTepnpetauus. OOwee
pewleHune, pewweHne 3agaun Kown (HayanbHou
3agayn). ypaBHEHUA C pasgenstoLMMucs
nepemMeHHbIMU, NMHeNnHbIe ypaBHEHWUS,
O[HOPOAHbIE YypaBHEHWS M MPUBOAALLMECA K
HUM, YpaBHEHMS B NOMHbIX AuddepeHLanax.

Tema 19. OObIKHOBEHHbIE
anddepeHunanbHble  ypaBHEHMS  BbICLLMX
nopsigkoB. OcHoBHble onpegeneHnsi. Obuiee
pelwleHune, pewweHne 3agaun Kown (HayanbHou
3agaun). JluHenHble  guddepeHuUManbHble
ypaBHEHUs! BTOPOro nopsiaka. Basnc
npocTpaHcTBa peLueHunn. JInHenHble
anddepeHumnanbHble  ypaBHEHUS  BTOPOro
nopsigka C MOCTOSIHHbIMUK  KO3(bdULMEHTaMK
(oOHOPOAHBLIE U HEOOHOPOAHBIE).

Wtoro B cemecTtpe (Ha kypce ans 3A0) 34 34 49

KoHcynbTaumm n npoMmexyTodHas atTectauus

(Ok3ameH) 2.5 24,5

Pasgen 8. OcHOBbI TEOPUM BEPOATHOCTU

Tema 20. lNpegmeT Teopun BEPOATHOCTM.
OcHoBHble NonoXxeHunst Teopun
BEPOSATHOCTU. ONEMEHTbI KOMOWHATOPUKM
(nepecTaHOBKM, pa3MeLLeHUs, CoMeTaHus).
lMpoCTpaHCTBO 3MEMEHTapHbIX COOLITUIA.
OCHOBHbIE aKCMOMbI TEOPUN BEPOATHOCTMU.
YpHoBass cxema. OCHOBHble TEOPETUKO-
BEPOSATHOCTHbIE (PYHKUNN U NX CBONCTBA.

Tema 21. OCHOBHble XapakTepuUCTUKK
cnyyarHon BenuuuHbl. PacnpepeneHus
cny4aniHon BEMNUYMHBI. MpenenbHble 6 10 24
TeopeMbl TEOpUM BEPOSITHOCTM, 3aAKOHbI
OonbLUNX Yncen.

Paspgen 9. MaTtematuyeckas ctaTucTumka

Tema 22. OcHOBHble 3agayM W MOHATUSA
mMaTcTaTUCTUKN. Bblbopka n cnocobbl ee
3aaaHus. pynnupoBaHune BbIOOpPKM,
rmcTorpamma n NonNroH yacToT.
To4yeyHoe W WHTEpBaNbHOE OLEHNBaHUE
OCHOBHBbIX XapaKTepUCTUK.

OueHka dyHKUMM  pacnpegeneHns U a3
NJOTHOCTW pacnpeaenenus.

10 13 14

Tema 23. MeTton MOMEHTOB W MeToA
MaKCUManbHOro npasgonogoous npu
NnocTpoeHuMn oueHok. [lpoBepka runores.

9 10 16 16
KoppenaumnoHHbIN aHanms. MeTop
HaMMeEHbLUMX KBaZpaTOB M OJHOMEpHas

perpeccus.
UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 51 68
KoHcynbTauuun n npoMexyToyvHas o5 245
atTecTtauus (Ok3amMeH) ' '
Bcero koHTakTHasa paborta n CP no 316 332

OUCLMMIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM MiaHoM He NpeaycMOTpeHo
5. ®OH OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHON ATTECTALIUU




5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 NokasaTtenun oueHUBaHUSA

Kopn HanmeHoBaHWe oLeHOYHOro
MNMokasaTenu oueHnBaHWsA pe3ynbTaToB 00yYeHus
KoMneTeHunn cpeacTea
[aeT onpegeneHne OCHOBHbIX MOHATUMA 1 TEOPEM NUHENHON anrebpsbl
N pasgenoB matemaTMyeckoro aHanusa — auddpepeHumansHoOro u
WHTerpanbHoro wucyucnenuns, avddepeHumanbHblX YpaBHEHUW; a
Takxe BOCNPOM3BOANT UX AoKasaTenbCTBa, NO3BOMSIOLWME YCTAHOBUTL
B3aMMOCBS3b MeXAy MaTteMaTuyeckumu obbeKkTamm M CBOMCTBaMU
3TMX 06bEKTOB Bonpocebl ans YCTHOTO
OnK-1 PellaeT TMnoBble 3agayn No OCHOBHbLIM pasfgenam Kypca, npumeHss|cobecenoBaHust

mMaTemMaTuyeckme Metoabl U MOAENMN.
CamocTosATenbHO paboTaeT C MaTemMaTMyeckow nuTepaTtypom,
HeobXxoOuMOW ANs  pelleHust NpUKNagHbiX 3agad, Mnonb3yeTcs
Ta6J'IVILI,aMV| 1 cnpaBoYHMKaMU

CTpout MmaTeMaTU4eckyto MOAENb paccMaTpMBaeMoi 3agayuu; Bbibopa
acpdekTnBHOrO cnocoba pelwleHus 3agjadn U cogepkaTernbHon
WHTepnpeTauun NoyvyeHHbIX pesynbTaToB

MpaKTVKO-OpNeHTUPOBaHHOE
3apaHue (3agada)

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLikana oueHnBaHus

Kputepum oueHmBaHmsa ccobopmMmnpoBaHHOCTN KOMNETEHLNN

YcTHoe cobecegoBaHve MncemeHHasa paboTta

5 (oTnnyHo)

MonHbIN, McYepnbiBaOWNA OTBET, SBHO
OEMOHCTPUpPYIOLWMIA rnyboKoe NoHUMaHne

npegMeTa M LUAPOKYD  3pyauumio B
OLieHMBaeMon obnactu, yMeHne
MCnonb3oBaTh TEOPEeTUYECKNEe 3HaAHUSA OIS
peLleHnst NpakTUYecKMx 3agau.

4 (xopoLuo) mMaTepuany OTBETCTBEHHbLIN, HO AONYLUEHbI

OTBET NOMHBIN U NPaBWIbHbIA, OCHOBaHHbIN
Ha npopaboTke Bcex o06s3aTenbHbIX
WUCTOYHMKOB  MHdopmaumn. [ogxoa K

B OTBeTax HecCylleCTBEeHHbIe owmnbKm,
KOTOpble YCTpaHAKTCA TOJ1bKO B
pes3ynbTarte cobecenoBaHus

3 (yooBneTBopuTenbHO) |oTBETax, Mpobenbl B 3HAHUAX MO

OtBer AEeMOHCTpUpyeT NnoHVMaHue
npeameTa B LENIOM MpU HemnosHblX, cnabo
apryMeHTUpoBaHHbIX oTBETaXx.

MpucyTcTBYOT  rpybble  HETOYHOCTU B

HEKOTOPbIM TeMmam, CYyLLECTBEHHble
OLIMOKM, KOTOpble MOryT ObiTb HaWAEHbI U
YacTMYHO  YCTpaHeHbl B  pesynbTaTte

2 (HeypoBneTBOPUTENBHO)

cobecenoBaHus

HesHaHune 3HaYuTENbHOMN yactum
npuHUMNuansHo BaXKHbIX 311EMEHTOB
OUNCLMMMNHBI. MHorouyncneHHble

CyLLeCTBEHHble  OWwMbKkn. HenoHumaHue
3apaHHoro Bonpoca. MNonbiTka cnucbiBaHus,
UCNOJIb30BaHMS HepaspeLleHHbIX
TEXHUYECKMX YCTPOMCTB MMM MOSIb30BaHUS
noacKkasko — Apyroro  4enoseka  (BHe
3aBMCUMOCTM  OT  YCMELHOCTM  TaKon
nonbITKN).

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIE MaTepuarbl, He0O6xoAMMbIe ANl OLeHKA 3HaHUWA, YMEeHUN,
HaBbIKOB U (UNK) onbiTa AeATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 1
1 KomnnekcHble yncna. Anrebpaunyeckasn gpopma.
2 KomnnekcHble yucna. TpuroHomeTpuyeckasa dopma.
3 Onpegenutenu 2-ro 1 3-ro NnopsakoB. PelleHne cuctemM fMMHerHbIX ypaBHEeHWUIA U3 ABYX U TpeX ypaBHEHWUN.




4 Onpegenutenu n-ro nopsigka. Vix anemeHTapHble cBoicTBa. CrnocoObl BbIYMCIIEHUS.

5 JInHenHble cnctembl n-ro nopsgka. MNpasuno Kpamepa.

6 MaTpuubl, X BUAbI 1 onepaummn Hag HUMU (CRIOXKEeHNe, YMHOXEHNE, YMHOXEHNE Ha YACIO U TPaHCMOHNPOBaHNe
).

7 Ob6paTHasa maTpuua.

8 PelueHne nuHenHbIX CUCTEM  N-rO Nopsigka B MaTtpuyHoM Buge (B TepMuHax obpaTHOM maTpuubl ).

9 JInHenHas 3aBNCUMOCTb ( HE3aBUCUMOCTb ) CTONGL0B MaTpuubl. PaHr matpuubl.

10 Teopema o 6a3nCHOM MUHOpeE.

11 MeToab! BbIYMCNEHNST paHra MaTpuLbl 1 HaxoXaeHus 6a3ncHOro MMHopa.

12 JInHenHble cncTtembl ypaBHeHUI obLiero Buaa. Nx anemeHTapHble npeobpasoBaHns. MeTopg Maycca.

13 OpHopoAHble cucTeMbl ypaBHeHUN.  PaHr maTpuubl 1 CyLLieCTBOBaHUE HETPUBMAIbLHOMO PeLLEeHWS.

14 C1pykTypa obuiero pelweHns ogHOPOSHOW CUCTEMbI YPaBHEHUN.

15 HeogHopogHble cuctembl ypaBHeHui obuero Buaa. Teopema KpoHekepa-Kanennu.

16 CTpoeHne MHOXeCTBa peLLeHNn HEOA4HOPOAHOW CUCTEMbI YpaBHEHMI obLLero Bnaa.

17 BekTopHoe npoctpaHcTBo. Onepauun Hag BeKTopamu.

18 MoanpocTtpaHcTBa. JIMHeHbIE 0B0M0YKN.

19 CBsA3b Mexay pasnuyHbiMu 6asucamu.

20 Mpeobpa3oBaHne koopanHaT Npu 3ameHe 6asuca.

21 JInHenHble onepaTtopbl U X MaTpuvHas opma.

22 JdencTBus ¢ NMHenHbIMK onepaTopamu.

23 MaTtpuyHas copma nuHernHoro onepatopa. Ee npeobpasoBaHue npu nepexoe kK HoBoMy 6asucy.

24 CobcTBEHHbIE Yncna U cobCTBEHHLIE BEKTOPA NMMHENHOrO oneparopa.

25 Mepexopa k 6asncy cOOCTBEHHBLIX BEKTOPOB, KOrga BCe COOCTBEHHbIE YMCHA Pa3fNYHBI.

26 CvMMeTpuYHblEe onepaTopbl 1 UX CBOWCTBA.

27 EBknuaoBo npoctpaHcTBo. OpTOHOPMUPOBaHHbLIN Gasunc.

28 KBagpatuyHble popmel. [NMpuBegeHne nx K guaroHansHoMy Buay.

29 CBOWCTBO MHEpPLMKN KBagpaTUYHbIX hopM. MIHOEKCHI U paHr kBagpaTUdHbIX hOpM.

30 BekTopHOe npou3BegeHve, cMellaHHoe Npov3BeAeHe BEKTOPOB.

31 JInHum BTOpOro nopsaka Ha NOCKOCTU.

32 Mpsamas Ha NnockocTu.

33 onnunc, ero AMpPeKTpuUChHI.

34 'nepbona, ee ANpPeKTpUcsl.

35 Mapabona.

36  |YpaBHeHUS KpMBbIX BTOPOro nopsiaka B NOMASpHbIX KoopauHaTax.

37 KoopanHatbl B TpEXMEPHOM NPOCTPaHCTBE.

38 lMnockocTb B NpOCTpaHCTBE.

39 Mpamas B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHue nNpsMon 1 NoCKOCTU B MPOCTPaHCTBE

41 [MoBepxHOCTN BTOPOro nopsaka.

Cemectp 2

42 MocneposatensHocTY, MNpegen nocnegoBaTensHOCTU. ApudmMeTrka Nnpeaernos.

43 MpusHaku cywlecTBoBaHMA Npegerna nocrnegoBaTernibHOCTU.

44 BeckoHeuyHO Manble u 6eckoHe4HO BonbLune NocneaoBaTenbHOCTH.

45 Mpenen dyHKUMK, apudMeTnKa npeaenos.

46 ®yHKUMK, HenpepbiBHbIE B ToYke. Knaccndukaunsi paspbiBoB.

47 3amevartenbHble Npegerbl, YMCHo e.

48 CBolicTBa HenpepbIBHbIX (OYHKUUA, TeopemMa 0 MakCUMyMe.

49 lMpounsBoaHas, ee reoMeTpUYeCcKUn N oU3n4eckuin cMbicr. TexHuka anddepeHunpoBaHus.

50 lMponsBoaHbIe OT aNeMeHTapHbIX (OYHKUMIA, OT CIIOXHON 1 0BpaTHOM (OYHKLMIA, OT PYHKUUIA, 3a4aHHbIX
napameTpU4ecKku.

51 MepBbi anddepeHuman, ero reomeTpudecknin cmbicn. VInBapnaHTHocTb andpdepeHumnana. NpumeHeHne
anddepeHumana B YMCNEHHbIX 3ajadvax.

52 lMpounssoaHble 1 anddepeHumarnb BbICLUMX NOPALKOB.

53 Teopembl Pepma n  Ponns.

54 Teopemsl Jlarparxa n Kowwuw.




55 MpaBwnno Jlonutans.
56 Teopema Tewnnopa.
57 MOHOTOHHOCTb (PYHKLMM 1 3HAK ee NPOM3BOAHON. BbINyKNOCTb (PyHKLMN 1 3HAK BTOPOW NPOM3BOAHON. TOYKM
nepernba
58 Heobxoavmoe 1 goctaToyHOE YCroBUS NOKanbHOro MakcMMyma ( MUHUMyma ).
59 |3apgauyn o rmobansHOM 1 NoKarnbHOM MakcuMmyme ( MUHUMYME ).
60 AcumMnTOoThl PyHKLMK. MMoCTpoeHue rpadnkoB 1 nccregoBaHne OyHKUNNA.
61 MNepBoobpasHasi. OnpegeneHne 1 OCHOBHLIE CBOMCTBA NepBoobpasHon. Tabnvua OCHOBHbLIX NepBOOOpa3HbIX.
62 3ameHa nepeMeHHOWN, UHTErPUPOBAHNE MO YacTsiM B NepBooOOpa3HOMN.
63 MonuHoMbI, paunoHansHble PYHKLUK, pasnoXeHne pauuoHanbHON yHKLMY Ha NpocTenllne paumoHanbHble
PYHKLMN.
64 WHTerpanbl OT paumoHanbHbIX QYHKUNUIA
65 WHTerpanbl OT pyHKUMI, coaepxaLlnx nppaLmoHansHoOCTm
66 WHTerpnpoBaHne TpUroHoMeTpruyeckux yHKLU
67 OnpegeneHHbin nHterpan. OnpegenexHvne, OCHOBHbIE CBOWCTBA.
68 WHTerpan kak yHKUuSA BepxHero npegena. HenpepbiBHoCTb. Popmyna HetoToHa-llenbHuua.
69 3amMeHa nepeMeHHON W MHTEerpupoBaHue Mo YacTaM B onpeaeneHHOM UHTerpane
70 Hecob6cTBeHHble MHTerparnbl nepeoro poga. NpusHaku cxognmocTy.
71 Hecob6cTBeHHbIE MHTerparnbl BTOPOoro poaa. MNpusHakm cxogumocTy.
72 Hecob6cTBeHHbIE MHTerparnbl BTOPOro poaa. MNpusHakm cxogmmocTy.
73 |,Eln|/1Ha KpvBOW 1 nnowagpb niockon urypbl. O6bem Ten BpalleHums.
Cemectp 3
74 |DYHKUMM HECKONbKMX NepeMeHHbIX, obwue onpeaenexHms. HenpepblBHOCTb.
75 YacTHble npounsBogHble. [epBbin nonHbIn anddeperHuman. Ero ntHBapMaHTHOCTb.
76  |OuddepeHumpoBaHue CroxXHOW OYHKLUUN, HEABHOW (OYHKLN.
77 "pagneHT 1 NpousBoAHas No HanpasfeHUo PYHKUUN 2 NepeMEHHbIX.
78 YacTHble nponsBogHble 1 auddepeHumansl BbICWMX NOpsakos, dopmyna Tennopa.
79 JlokanbHbIn Makcumym (MUHUMYM) PYHKLIMK OBYX NepeMeHHbIX. Heobxoaumble ycrosus.
80 |JdocTaToyHble yCNoBUs NTOKanbHOro Makcumyma (MUHUMYyMa) (OYHKUMM OBYX NEPEMEHHbIX.
81 "no6anbHbI MakcuMym (MUHUMYM) PyHKUMK OBYX NepeMeHHbIX. CxeMa pelueHns 3agaudn.
82 |OBownHon nHTerpan. OnpegeneHne, OCHOBHbIE CBONCTBA.
83 MoBTOPHEIN MHTEerpan yHKUMKM ABYX NepeMeHHbIX. OnpeaeneHve, OCHOBHbIE CBOWCTBA.
84 CBs3b ABOWHOIO 1 MOBTOPHOIO UHTErParios.
85 3ameHa nepeMeHHON B ABONHOM UHTErpane.
86 KpvBonuHenHbi uHTerpan 1 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.
87 KpuBonuHenHblt uHTerpan 2 poga. OnpegeneHune, OCHOBHbIE CBOMCTBA.
88 dopmyna NpuHa 1 ee cnegcTeus.
89 MpunoxeHns 4BONHOMO W KPUBOSMHENHbIX NHTErpanos
20 YuncrnoBble psabl: OCHOBHbIE ONpeAeneHns, CXoanmMocTb, Kputepun Kown.
91 MonoxuTensHble psabl. [prusHakn cpaBHEHWUS.
92 MpunsHak Kowwn n npusHak Janamb6epa.
93 MHTerpanbHbIi NpuM3HaK CXoAMMOCTU MOJIOXUTENBHOMO psaa.
94 Psabl ¢ BeLWeCTBEHHBIMM YrieHaMu. YCNoBHas 1 abconioTHas CX0aAMMOCTb.
95 3Hakouepegytowmecs psgbl. MNMpusHak cxogumocTu Jlenbruua.
96 ®yHKUMOHanbHbIe psdbl. CXOAMMOCTb, paBHOMEPHas CXOAUMOCTb.
97 CrteneHHble psabl. Teopema Abensi.
98 O6nacTb cx0QUMOCTHK CTeneHHoro psaa. Pagmyc cxogmmocTu.
99 Teopema 0 paBHOMEPHOW CXOAMMOCTU CTENEHHOro psaa.
100 |CsowicTBa CyMMbl CTEMEHHOrO psiAa, MOYNeHHoe nHTerpmpoBaHme 1 auddepeHunpoBaHme.
101 |Psig Teiinopa. Teopema 06 ycrnoBuu cxoanumocTtu psiga Tennopa.
102 |Psagbl Tennopa ans exp(x), sin(x), cos(x).
103 |TpuroHomeTpudeckas cuctema PyHKLMNA.
104 |Psagbl dypbe. Teopema o cxogumocTtu psga dypee.
105 |[Psag dypbe ons YeTHbIX 1 HeYeTHbIX pyHKuMi. Pag ®ypbe onsg neproanyecknx dyHKLWNR.




106 |Psag ®ypbe B 3KCMOHEHUMansHon gopme.
107 |OLOY nepsoro nopsgka. ObLime onpeaeneHns, reoMeTpu4eckoe CTONKOBaHMeE.
108 |Teopema o paspewmmocTu 3agayun 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 nopsgka.
111 |OLY eToporo nopsigka. O6wue onpenenexns. Teopema o 3agade Koww.
112 |OY BToporo nopsaka, 4onycKalLimMe NocTpoeHms obLLero peLleHus.
113 |JluHeliHble ogHopoaHble OL1Y BTOpOro nopsigka.
114  |IlnHenHble HeogHopoaHble O[1Y BTOpOro nopsaka.
115 |JlnHenHble ogHopoaHblie OLY BTOpOro nopsigka ¢ NOCTOSIHHbIMU KO3 durLUMEHTaMN.
116 |JlnHenHble HeogHopoaHble OL1Y BTOPOro nopsigka ¢ NOCTOSIHHbIMU KO3 dULMEHTAMN.
117 |Teopusa konebaTenbHOro KOHTypa.
Cemectp 4
118 OCHOBHbIE MOHATUS TEOPUN BEPOATHOCTH.
119 YcnoBHbIe BEPOATHOCTU. BEpOATHOCTL CNoXHbIX cOObITMI. Dopmyna bareca.
120 PacnpegeneHue cnyvyanHon Benu4imHbl. HenpepbiBHbIN U AUCKPETHLIN Criyyau.
121 BuHomnanbHoe pacnpegenenune. Pacnpegenenue lNyaccoHa.
122 OpHoMepHoe HopMaribHoe pacrnpeaeneHme.
123 OCHOBHbIE XapaKTEPUCTUKN CITy4anHON BENTUYMHBI.
124 KoBapuauus 1 koahumumeHT koppensaumn.
125 |lpepenbHble TEOPEMbI TEOPUN BEPOATHOCTU. 3aKOHbI BOMbLUNX YMcen.
126 OCHOBHbIE 3aa4M 1 MOHATUS MaTCTaTUCTUKN.
127 Bbibopka n cnocobbl ee 3agaHus.
128 To4eyHoe 1 HTepBanbHOE OLEHNBaHNE OCHOBHbIX XapaKTePUCTUK.
129 CBs3b Mexay OLWMOKON BbIBOPKK, PUCKOM U 06 EMOM BbIOOPKM.
130 OueHka yHKUUKN pacnpegeneHns 1 NoTHOCTU pacnpeaeneHus.
131 MeTog MOMEHTOB NpW NOCTPOEHUN OLIEHOK.
132 MeToa makcMmarnbHOro npaBaonogooms Npy NOCTPOEHMM OLEHOK
133 MpoBepka rmnotes. OCHOBHbIE MOHATYUSI.
134 [Nemma HerimaHa-lNMupcoHa. PeweHne npocton napameTpuyecKkon rmnotesbl
135 Kputepun cornacus lNupcoHa.
136 |KoppensumoHHbIi aHanm3. OCHOBHbIE MOHSTUS.
137 MapHasa koppensauums.
138 |OnucaHune nuHerHoM perpeccum nNo Buibopke.
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 BbINOMHUTL NPOBEPKY

a) MeToA0M 3rieMeHTapHbIX NpeobpasoBaHuii;

b) meTogom coto3Hon 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 HeonpegeneHHOCTbL 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 NEePBOro 1 BTOPOro nopsiaka Ans 3agaHHbIX yHKUNNA.

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

15. BbluMcnnTb 3aaHHbIV NOBTOPHbLIN MHTErparn.

16. BblumMcnnTb 3a4aHHbIVi ABONHOW MHTErparn.

17. Hantu obiee peweHne 3agaHHoro anddepeHumanbsHoro ypaBHeHuns 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 Bbl6OpKu

21. MNocTpouTb rMCTOrpaMMy YacToOT M OTHOCUTENbHbIX YaCcTOT Ansi 3aJ4aHHOM BbIGOPKN.

22. Hantu Toue4Hoe pacnpegeneHve BblOOpKN 3agaHHON BbIGOPKM.

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

24. HanTn ToYeyHble OLEeHKM MaTemMaTUyYecKoro OXuaaHus nu amcnepcun, cpeaHeKkBaapaTMYHOro OTKIOHEHUS U
NcnpasfeHHOW ANCNepcun.

25. MNMpoBepuTb rMNoTe3y 0 cpeaHem Ans 3agaHHoN BbIGOPKM.

5.3 MeTogmnyeckue maTtepuansi, onpegensiowme npoueaypbl OleHMBaHUSA 3HaHUN, YMEeHU, BriageHui (HaBbIKOB
1 (UNK) NpaKTUYEeCKOro onbITa AesATeNIbHOCTH)

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

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOMYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOIS yCrneBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4atoLwmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm Nno AucCLuniInHe

YcTHas X MuceMeHHas KomnbloTepHoe TecTupoBaHue ZEE]

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo AUCLUUNInHe

Mpw npoBedeHWN 3Kk3amMeHa BpeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnseT He Gonee 40 MUH.
Coob6LeHne pesynbTaToB obyyaroliemycs Npons3BoaUTCS HEeNOCPeACTBEHHO NOCre YCTHOro oTBeTa.

6. YHEBHO-METOOANWYECKOE U MUHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
LWnnoea, 3. B.,|Teopus BepodaATHOCTEM MU http://www.iprbooksh
Wwnnos, O. U. MaTemaTuyeckas ctatmuctuka | Capatos: A n Ap Bykc 2015 op.ru/33863.html
3yb6oBa, N. K., Octpas,|OcHoBbl MaTeMaTU4ecKkoro http://www.iprbooksh
O. B., AHumndepoea, J1.|ananunsa (moaynb| OpeHbypr: OpeHbyprckui op.ru/78807.html
M., Paccoxa, E. H. «OnpeaeneHHbI HTerpan wm rocyaapCTBEHHbIN 2017
HecobCcTBEHHbIE MHTerpanbi»)| yHuBepcutet, 96C ACB
MBaHoBa, C. A. MaTemaTnyeckuin aHanms Kemeposo: KemepoBckuii http://www.iprbooksh
TeXHOJ'IOI'VI‘-IeCKVIVIV 2014 op.ru/61290.html
WHCTUTYT NULLIEBOM
NPOMBILLNEHHOCTY
Kasakos A. A. |AHanuTtnyeckas reomeTpus. http://publish.sutd.ru/
Kuxapesa A. A. 4.1 crne.: cnerynTtp 2016 tp_ext_inf_publish.ph
p?id=20169015




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

Kypc Bbiclien matematuku. B
2-x Tomax. T.II

MakeeBka: [loHbacckas
HauuoHanbHas akagemus

http://www.iprbooksh
0p.ru/99383.htmi

2020
CcTpouTensCTBa U
apxutektypsbl, 96C ACB
nyxos, B. A., Kotos,|Kypc Bbicluien matematuku. B . http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.| Makeeska: [lonbacckas 0p.ru/99382.htmi
HauMOoHanbHasa akagemus 2020
CcTpouTensCcTBa U
apxutekTtypbl, 96C ACB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
CeaHugse, H. B, |OuddepeHunansHoe CaHkT-INeTepbypr: CaHkT- http://www.iprbooksh
AxyHuna, I, B. ncumncneHune B cnyyae MeTepbyprekui op.ru/49955.html
dYHKUMM OAHON NepeMeHHON rocyaapCTBEHHbIN 2015
apPXUTEKTYPHO-
CTPOUTENbHbIN
yHuBepcuteT, O5C ACB
CenyHoB E. B.,|MatemaTtuka. COopHUK 3agav http://publish.sutd.ru/
CepnyHoBa E. A. Nno TEOPUN BEPOATHOCTEN Cne.: Creryntg 2016 tp_ext_inf_publish.ph
p?id=3582
AngpeeBa, W. 10.,/OcHOBbI  MaTeMaTU4eCKOro http://www.iprbooksh
BoosuHa, O. W, |ananusa. PyHKUMA ExaTepuHbypr: op.ru/69869.html
pepacos, H. B.,|HECKONMbKMX  NEPEMEHHHbIX, Ypanbckui 2013
CecekuH, A. H. anddepeHumnanbHble denepanbHbIv
ypaBHEHWS, KpaTHble| yHuBepcuTeT, O5C ACB
WHTEerpansl
Mapaxoeckuin, A. C.,|Matematnyeckui aHanus.| Craspononb: Ceepo- http://www.iprbooksh
Benaw, A. H. WHTerpanbHoe ncumcneHme KaBkasckui 2015 0p.ru/62846.html
denepanbHbIi
YHUBEPCUTET
HwukoHoBa, I A.,|OnddepeHunansHoe KasaHb: KazaHckui http://www.iprbooksh
HwvkoHoBa, H. B. ncuncnenne yHKUMA OgHOM HaUMOHarmbHbIN op.ru/79286.html
M HECKOITbKUX NepeMeEHHbIX nccrnegoBaTenbCkum 2016
TeXHOMNorn4yeckum
YHUBEPCUTET

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

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

MHdopmaumoHHasa cuctema «EguHoe okHO gocTyna k obpasoBartenbHbIM pecypcam. Pasgen. MHdopmaTuka u
NMHOPMaLMOHHbIE TEXHOMNOMMMY» [ONekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtnBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3MpyeMon nutepaTtypbl Scopus [SnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro oéecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

MHTepHeT-TpeHaxepbl B cdhepe oOpa3oBaHus
6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGX0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTtopus OcHalueHune

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayautopus

YyebHas ayautopust

CﬂeLI,I/IaJ'II/BMpOBaHHaﬂ mebenb, Jocka
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