MuHMCTEPCTBO Haykn 1 BbicLlero obpasoBaHusa Poccuiickon ®enepaunm
depepanbHoe rocyaapcTBeHHoe GroaxeTHoe obpasoBaTternbHoe yvpexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprckmin rocygapCTBEHHbLIN YHUBEPCUTET MPOMBILLIIEHHBLIX TEXHONOMMA U gMu3anHay
(cneryntn)

YTBEPXOAIO

[NepBbii NpoOpeKTop, NPOPEKTOP
no YP

A.E. PyauH

Paboyasa nporpamma AUCLUNNNHDI

61.0.05 | Marematuka
Y4ebHbIN nnaH: 2026-2027 09.03.02 BLLUMM T B megmanng OO Ne1-1-20.plx
Kadeapa: I 21 | MHdopmMaUmMOHHBIX U yNpaBRsitoLLnX CUcTeEM
HanpaeneHue noaroToBKu:
(cneunanbHoCTb) 09.03.02 NHhopMaLMOHHbIE CUCTEMBI U TEXHOMNOMMMN
Mpodpunb noaroToBKM: MHdopmMaumoHHbIE TEXHONOrMU B MeananHaycTpum
(cneumanusauus)

YpoBeHb obpa3oBaHusa:  Gakanaepuart

dopma oby4eHus: O4YHas

MnaH y4ye6GHoro npouecca

KoHTakTHasa pabota N ®
Cewmectp ofvuamiuxea Cam. | KoHTponb, Tpynoe opma .
MKOCTb, NPOMEXYTOUHOM
(kypc ans 3A0) Jlekumm 325:';;';‘ paGota Hac. 3ET arTecrauuu
Ml 32 48 73 27 5
1 Ok3ameH
Pna 32 48 73 27 5
Ml 34 34 49 27 4
2 Ok3ameH
Pna 34 34 49 27 4
Ml 32 32 53 27 4
3 Ok3ameH
Pna 32 32 53 27 4
Ml 34 51 68 27 5
4 Ok3ameH
PMa 34 51 68 27 5
yn 132 165 243 108 18
NToro
POA 132 165 243 108 18

CaHkT-lNeTepbypr
2026



Pabouas nporpamma AUCLMNIIMHBI COCTaBIEHA B COOTBETCTBMU C dheeparibHbIM rocyaapCTBEHHbIM 06pa3oBaTernbHbIM
CcTaH4apToM BbicLlero o6pasoBaHus no HanpasneHuto nogrotoekn 09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOMOTNN,
YTBEPXKAEHHBIM Npukasom MuHobpHaykm Poccum ot 19.09.2017 r. Ne 926

CocrtaButens (1):

KaHanaaT usnko-maTeMaTmyecknx Hayk, JoueHT CepnyHoBa Enena
AHaTonbeBHa

Ot kadeapbl cocTaBUTENS: [po3sgoBa EneHa

3aBeaytowmi kadenpor MHPOPMaLMOHHBLIX U HvkonaeBHa

ynpaenAnLWnxX CUCTEM

Ot BbINycKkatoLlen kadeapsbl: [posnoBa EneHa
3aBepyowmn kagenpom HukonaeBHa

MeToguyeckuin otaen:




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 3apaum AUCUUNIIUHBI:

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

Pa3BuTb nornyeckoe n anropuTMmmnyeckoe mMbolilineHume o6yqa+ouJ,|/|xc;|;
BblpaGOTaTb nepBUYHbIE HaBblKN MaTeMaTn4eCKoro nccnegoBaHunAa npuknagHbiX 3agay ¢ UCnoJsib3oBaHMeEM annaparta

anrebpbl U reomeTpum (NOCTPOEHME MOAENN TEXHUYECKOrO MpOLiecca UIn SBNEHUST U peLleHne 3adadn MaTtemMaTU4ecKumm
MeToaamu);

npe,ElOCTaBVITb 06y‘-IaPOLL|,VIMCF| BO3MOXHOCTWU AOnd q)OpMVIpOBaHVIﬂ HaBblKkOB B peleHnn mMatemMaTtnyecknx wu

nccnegoBaTeNnbCKMX 3a4ay C 4OBEAEHNEM PELLEHNS 4O NPUEMNEMOro pesynbTaTta (opMyrbl, Yncna, rpacdurka, KayecTBEHHbIE
BbIBOAbI).

1.3 TpeboBaHus k NnpeaBapuTENbLHOM NOAroToOBKe 06yYaroLerocs:

MpeaBapuTensHas NOAroToBKa NpeAnonaraeT co3faHne OCHOBbI A POPMUPOBAHUS KOMNETEHLMIA, YKa3aHHbIX B M.
2, NP1 U3y4eHUn OUCLMMIUH:

OucumnnuHa 6asvpyeTcs Ha KOMNEeTEHLMSAX, COOPMUPOBAHHLIX HA NpeablayLLeM YpoBHe obpa3oBaHus

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, dOPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA ANCLUUNIUHDbI

OlMK-1: Cnoco6GeH NpUMeHsATb ecTeCTBEHHOHay4Hble U O6OLenHXXeHepHble 3HaHUSA, MeToAbl MaTeMaTU4YeCcKoro
aHanusa u MmoaenMpoBaHuNsA, TEOPEeTUUYECKOro U 3KCNepUMeHTanbHOro uccrnegoBaHusi B npoceccuoHanbHoOm
[eATenbLHOCTY;

3HaTb: OCHOBHbIE MOHATUA U CTporune gokasartesnbCTBa (baKTOB OCHOBHbIX pa3fgesioB Kypca MmateMaTu4eCcKoro aHanmaa
Ymetb: pewaTtb CTaHOapTHbIe I'IpOd)eCCVIOHaJ'IbeIe 3ajaym Cc npumeHeHnemMm MeTo4oB MateMaTnu4eCKoro aHanuaa.
BnapeTb: HaBblkaMn MaTeMaTMYECKOro nccrnefoBaHns 00 bLEKTOB ﬂpOd)ECCMOHaﬂbHOVI AEeATEeNIbHOCTU

OlK-8: CnocobeH NpMMeHATbL MaTeMaTU4Yeckue Moaenu, MeToabl U CpeacTBa NPOEeKTUPOBaHNUA MH(OPMALIMOHHBLIX U
aBTOMaTU3UPOBAHHbLIX CUCTEM.

3HaTb: MeToAbl MaTeMaTUYEeCKOro aHanuaa, TEeopumn BepoATHOCTU U MaTemMaTU4eCKOM CTaTUCTUKM

Ymetb: NPUMEHATb MaTeMaTn4eckme MeTobl Npu NPOeKTUpoBaHn VIH(bOpMaLI,VIOHHI:IX N aBTOMaTn3NpoOBaHHbIX CUCTEM

BnapeTb: HaBbikaMy NPUMEHEHUS MaTeMaTUYECKNX METOAOB NpU pelleHMn NpodecCMoHarnbHbIX 3a4ayq C UCMOSb30BaHNEM
WH(POPMaLIMOHHBIX TEXHONOTNI

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE

O |KoHTakTHas
< o
o paooTa
5@ NHHOBaLL. dopma
HanmeHoBaHue 1 cogepxaHue pasgernos, g = CP
_ S E dopmbl TeKyLiero
TEeM U y4eOHbIX 3aHATUI s INek. Mp. (4achbt) SAHSITU KOHTPONSI
[&]
O g | (vackl) | (4acek)
x

Pasgen 1. JlunenHas n BektopHas anrebpa

Tema 1. BekTtopa, maTpuubl, onpegenurenu.
MpakTuyeckoe 3aHsaTMe: Onepaunm ¢
BeKkTopamu. [lenctensa Hag matpuuamu. 4 6 9
Cnocobbl nogcyeTa onpegenvTenen.
(PewweHune 3anay)

Tema 2. PewwieHne cucteM nNMHeEnHbIX
YpaBHEHUI.

lMpakTuyeckoe 3aHaTHE: PelueHne cuctem
NNHENHbLIX YpaBHEHWN.

Tema 3. Teopus BEKTOPHbIX MPOCTPAHCTB.
JInHenHasa 3aBUCUMOCTb, NIMHENHas
He3aBMCUMOCTb, 6a3uc, koopanHaThl.
JInHenHbIe onepaTopbl M X MaTpUyHas
dopma. CnekTpanbHbI aHanua3 maTpud,.
MpakTunyeckoe 3aHaTHE: JINHENHbIE
onepauun Hag BekTopamu (pelueHue 3agad)




Tema 4. bunuHenHble 1 KBagpaTU4HbIe
dopmbl. MpuBeneHne  KBagpaTUYHbIX
dopm

K KaHOHW4YeckoMy Buay. CkansipHoe u
BEKTOPHOE Npon3BedeHune.

MpakTnyeckoe 3aHsiTue: MNpumeHeHne
CKanspHOro n BEKTOPHOro NponsBedeHns ons
peLleHus NpuknagHbix 3agad. (PeweHne

Pasgen 2. AHanutnyeckasi reomeTpus

Tema 5. Cnucrtembl koopamHaT B ABYMEPHOM U
TPEeXMepPHOM MPOCTPaHCTBaX.

MpakTnyeckoe 3aHsTMe: MeToa KoopamHaT
(peweHne 3agav)

Tema 6. NMpsimas Ha NIOCKOCTH.
MpakTuyeckoe 3aHsTUE: [pUMEHeHne
ypaBHEHU NPSIMON B PELLEHUN NPaKTUYECKMX
3agad.

12

nn

Tema 7. NMpsmas u NIOCKOCTb B TPEXMEPHOM
NpOCTpaHCTBE.

MpakTuyeckoe 3aHsiTUE: PelleHune 3agay ¢
NPUMEHEHNEM ypaBHEHUN NPSIMOW U
NNOCKOCTU B NPOCTpaHcTBe/

10

Tema 8. KpuBble BTOporo nopsgka Ha
NOCKOCTM.

MpakTnyeckoe 3aHaTHE: PelueHuni
KaHOHWNYECKNX YpaBHEHMWI KPUBOI BTOPOro
nopsaka.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTaumm 1 npoMexyToyHas attectaumst
(Ok3ameH)

32

48

73

24,5

Pazgen 3. OcHoBbl anddepeHumnansHoro
ncuncneHus

Tewma 9. lNMpeaensl 1 UX BblYUCIEHNE.
3ameuaTenbHble npegensl. HenpepbIBHOCTb
dYHKUNA.

MpakTnyeckoe 3aHsTHE: BbluncneHune
npenenos yHKunn. iccnegosanme gyHKUNN
Ha HenpepbIBHOCTb, MOMCK TOYEK pa3pbiBa.
(peweHve 3agav)

Tema 10. MNMpounsBogHas, ee reomeTpudeckme
n pmnsnyeckne NpuUnoxXeHus.

MpakTunyeckoe 3aHaTHE: PelueHne 3agad Ha
BblYMCIEHME NPOMU3BOAHON OOHON
nepemMeHHOMN.

Tema 11. ccnepoBaHne pyHKLMI C
nomoLLbo anddepeHumnansHoro
NCYUCHEHUS.

MpakTnyeckoe 3aHsiTue: MNMpumeHeHne
npaeuna Jlonutana anga packpbiTus
HeonpeaeneHHocTeN. (peLleHne 3aaay)

10

Pasgen 4. OcHOBbI MHTErpanbHOro
ncymcneHus

10

Tema 12. lNepBoobpasHas.

OnpepgeneHne 1 OCHOBHbIE CBOWCTBA.
WHTerpupoBaHue no yactaMm 1 3ameHa
nepemeHHbIX. HTerpmpoBaHune
paumoHanbHbIX PYHKUMIA. OCHOBHbIE KNacchl
WMHTErpupyembix yHKLNNA.

MpakTnyeckoe 3aHaTue: PelweHne 3aga4y ¢
NPUMEHEHUEeM UHTErPUPOBAHUSA MO YacTaM U
3aMeHOoW nepemMeHHbIX. BeluncneHune
HeonpegeneHHblX uHTerpanos. (Pelwwenune
3agauv)

10




Tema 13. OnpegenexHbi MHTErparn.
OnpegeneHne 1 OCHOBHbIE CBOWCTBA.
dopmyna HetoToHa-llenbHuua.
WHTerpupoBaHue No Yyactam 1 3ameHa
nepemeHHbIX. [eomeTpuyeckue,
MexaHuyeckne n Puandeckme NpUNoXeHns
onpegerneHHbIX uHTerpanos. MNMpubnmxeHHoe
BblYMCIIEHNE UHTErpanos: opmyna
Tpaneuun, popmyna CumncoHa.
HecobcTBeHHbIE NHTErpans! n nx
BbIYMCMEHME.

MpakTnyeckoe 3aHsTue: BolumcneHve
onpefeneHHoro nHTerpana pasnuyHbiMm
cnocobamu. BeluucneHme HeCoGCTBEHHOIO
uHTerpana. (PelwweHune 3agav)

WTtoro B cemecTpe (Ha kypce ans 3A0)

10

KOHCyJ‘IbTaLI,I/IVI M NpoOMEXyTo4vHaaA atrectauma
(Ok3ameH)

34

34

49

24,5

Pasgen 5. ®yHKUUN HECKONBKMX NEPEMEHHbIX

Tema 14. JuddepeHumnansHoe ncuncrneHne
YHKUUIN HECKOMBKNX NEpEMEHHbIX. YacTHble
NPon3BoAHbIE, NEPBbLIN MOSHbLIN
anddepeHuman, rpagueHT, NpoM3BoaHas no
HanpaeneHuto. Beiclwine nponssBoaHble.
Heobxogumoe n gocrtatovHoe ycrnosme
rniokaneHoro akcTpemyma. 3agada Ha
rnobarnbHbI MakCMMyM U MUHUMYM.
[MpakTuyeckoe 3aHSATUE: UCCNedOBaHNE
dYHKUMIA 1 NnocTpoeHue rpacdmkoB (peLueHne
3agadv)

Tema 15. [1BOMHOW 1 NOBTOPHbIE MHTErpans.
OnpegeneHne 1 OCHOBHbIE CBOWCTBA.
BbluncneHne ABoMHbIX MHTErpanos. 3ameHa
nepemMeHHbIX B ABOWMHOM MHTerpane.
"eomeTpuyeckme, MexaHn4yeckue u
dusmdeckme NpuUnoxeHms ABONHbIX
WHTerpanos.

KpvBonuHenHble nHTerpansl Nnepeoro u
BTOpOro pofa. OnpegeneHne, OCHOBHbIE
CBOWCTBA, BblYUCIEHNE.

MpakTuyeckoe 3aHsaTUeE: BblumcneHne
[OBOVIHbIX MHTEerpanos. BeluncneHne
KPMBOMUHENHBLIX UHTErpanos. (pelueHne
3agau).

Pasgen 6. Teopus psgos

Tema 16. Yncnosble psgbl, OCHOBHbIE
onpegenenuns. Teopusi NONOXUTENbHbLIX
PSAOB: MpU3HaKku cpaBHeHus, Kowm un
HOanambepa. 3HakonepeMeHHble psiabl,
npusHak JlenbHuua.

MpakTnyeckoe 3aHaTHe: NccnegoBaHue Ha
CXOOUMOCTb YMCNOBLIX PAaoB. MNMpumeHeHne
TeopeMsl JlenbHuua. (PelweHne 3agay)

Tema 17. PyHKLUMOHaNbHbIE psiabl, 00nacTb
cxogmmocTun. CTeneHHble paabl, paguyc
CXOOUMOCTM CTEMEHHOTO psiaa.

Psag dypbe: OCHOBHblE OnpeaeneHus.
lMpakTnyeckoe 3aHsaTHE: BblumcneHue
paguyca u uHTepBana cxoguMMmocTiu
CTENEHHOro psaa.




Paspgen 7. OnemeHTbl Teopun
anddepeHumnanbHbIX ypaBHEHNI

Tema 18. OBbIKHOBEHHbIE
onddepeHumansHble YpaBHEHUS NepPBOro
nopsiaka.

OnpegeneHne, OCHOBHbIE CBONCTBA,
reomeTpuyeckas nHtepnpetaums. Obuee
pellueHue, pelleHne 3agayn Kowwm
(HavyanbHOWM 3agayun). ypaBHEHUSI C
pasgensloLwLmMMNCa NepeMeHHbIMU, NIMHENHbIE
YypaBHEHUS, OOHOPOAHbIE YPaBHEHUS U
NPVBOASLLNECS K HAM, YPaBHEHNS B MOJHbIX
onddepeHumanax.

MpakTuyeckoe 3aHsTue: PelwleHne
onddepeHumanbHbIX ypaBHEHU NEPBOrO
nopsiaka.

11

Tema 19. O6bIKHOBEHHbIE
anddepeHumnansHble ypaBHEHMS BbICLLNX
nopsigkoB. OcHoBHLIE onpeaeneHns. Obee
pellueHue, pelleHne 3agaymn Kowm
(HavanbHo 3agayun). JIMHenHble
anddepeHumnansbHble ypaBHEHUS BTOPOro
nopsigka. basvc npocTtpaHcTBa peLleHuni.
JInHenHble audpdepeHumnansbHble ypaBHEHMS
BTOPOro nopsiaka ¢ NOCTOSAHHBIMM
KoadhpmumeHTamm (OQHOPOAHbIE U
HeO4HOPOAHbLIE).

MpakTnyeckoe 3aHsaTMeE: PelleHne
onddepeHumanbHbIX ypaBHEHUI BTOPOTrO
nopsiaka.

10

UTtoro B cemecTpe (Ha kypce ansa 3A0)

32

32

53

KoHcynbTaumm 1 npoMexyToyHas attectaumst
(Ok3ameH)

2,5

24,5

Pasgen 8. OcHOBbLI TEOPUM BEPOATHOCTH

Tema 20. NMpegmeT Teopun BEPOATHOCTY.
OCHOBHbIE NONOXEHNSA TEOPUMN BEPOATHOCTH.
OnemeHTbl KOMOMHATOPUKK (NEPECTaHOBKMN,
pasMeLleHuns, codeTaHus).

MpoCTpaHCTBO aNeMeHTapHbIX COObITUNA.
OCHOBHbIE aKCUOMbI TEOPUN BEPOATHOCTMU.
YpHoBasi cxema. OCHOBHble TEOPETUKO-
BEPOATHOCTHbIE (OYHKLMN N NX CBOWUCTBA.
MpakTnyeckoe 3aHsaTHE: BbluncneHue
BEPOSITHOCTU COOLITUA (peLleHne 3agay)

12

14

Tema 21. OCHOBHbIE XapaKTEPUCTUKK
cnyyanHown BenuyuHbl. Pacnpegenexus
cnyyYyanHoun BenuyuHel. MNpegeneHble
TeopeMbl TEOPUM BEPOSTHOCTU, 3aKOHbI
6onbLMX Yncen.

MpakTuyeckoe 3aHgaTue: Onpenenexve
cnyvanHon BenuyuHel. PelueHune 3agady ¢
NpUMeHeHUeM OCHOBHbIX TEOPEM TEOPUU
BEPOSATHOCTW.

10

24




Pasgen 9. MaTtemaTtuyeckasa ctaTucTvka

Tema 22. OcHOBHble 3a4a4M N NOHATUSA
MaTcTaTUCTUKN. Beibopka 1 cnocobbl ee
3apaHus. [pynnupoBaHue BbI6OpKH,
rmctorpaMma u MoSIMFoH YacToT.  To4ve4vHoe
n

WHTEepBarbHOE OLIEHUBaHNE OCHOBHbIX
XapaKTepucTuK. 10 13 14
OueHka pyHKUUM pacnpeaeneHnsi n
NNOTHOCTU pacnpeaeneHus.
MpakTnyeckoe 3aHsTME: BbibOpKAa.
BapwuaumnoHHbin pag. TodeyHoe n
WHTepBanbHOe pacnpeneneHme BoIGopKu. 03
Monuron YacTtoT 1 ructorpamma (PelueHne

Tema 23. MeTon MOMEHTOB 1 METOA,
MakcuManbHOro npaegonoaobusi npu
NoCcTpoeHmn oueHok. MNposepka runoTes.
KoppenaunoHHbln aHanus. MeTtog
HaUMeHbLUNX KBaApaTOB U OAHOMEPHas
perpeccus. 10 16 16
MpakTnyeckoe 3aHsTue: MNoabop
TeopeTn4veckoro pacnpegenenus. Nposepka
rmnoTtes. HaxoxaeHne napameTpoB
BbIOOPOYHOIO YpaBHEHUS NTMHENHOWN
perpeccun. (PewweHne 3agav)

Wtoro B cemecTtpe (Ha kypce ans 3A0) 34 51 68
KoHcynbTaumm n npoMexxyTovHasa atrecrtaums 25 245
(Ok3ameH)

Bcero koHTakTHas pabota n CP no

oucumnnuHe 307 341

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN15 NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4YeHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
lMoka3aTenu oueHMBaHWSA pe3ynbLTaToB 0byyeHus
KOMMeTeHLUMM cpefcTea

[aeT onpeneneHne OCHOBHbIX MOHATUI U TEOPEM NMHENHON anredpbl 1
pasgenoB MaTemMaTUyYeckoro aHanmaa — audepeHLnanbsHoro n
OnK-1 WHTErpanbHOro ucumncnexns, guddepeHumansHbiX YpaBHEHUN; a TakxKe
BOCNPOM3BOAUT MX LOKa3aTeNbCTBa, NO3BOMSIOLWME YCTAHOBUTL
B3aMMOCBSI3b MeXAy MaTeMaTU4ECKUMN 0OBbEKTaMN U CBONCTBAMM ITUX

Bonpockl Ans ycTHoro
cobecenoBaHns
MpakTnko-opMeHTUpoBaHHOE
3agaHue (3agada)

0bbekToB

PeluaeT TMNoBble 3aga4m MO OCHOBHLIM pasfenam Kypca, NpUMeHss
mMaTemMaTuyeckne MeToabl U Moaenu.

CamocTodaTenbHO paboTaeT ¢ MaTemMaTUYeCKOM NuTepaTypon,
HeobXxoauMOoN AN peLUueHnst NPpUKNaaHbIX 3afad, Nomnb3yeTcs
Tabnuuamm 1 cnpaBoYHUKaMM

CTpout MaTeMaTUYECKYI0 MOAENb paccMaTpMBaeMon 3agaym; Bbibopa
achdekTnBHOro cnocoba pelueHus 3agayun n cogepxatenbHom
WHTepnpeTaLuumn Nony4YeHHbIX pe3ynbTaToB

ManaraeT meTtoabl MaTeMaTU4eCKOro aHanmaa u nuHerHon anrebpbl ons
NPOEKTUPOBAHNS MH(POPMALIMOHHbBIX CUCTEM

PelwiaeT Bo3HMKalOWME MaTteMaTnyeckmue 3agadu.

MpumeHseT MaTemMaTnyeckme MeToabl Npy peLLIEH
npodeccmnoHanbHbIX 3a4a4 C NCNoJib30BaHMEM MH(POPMALIMOHHBIX
TEXHOMNOrnn

Orl1K-8




5.1.2 Cnucrema v KpuTepmm oL eHNBaHUA

LLikana oueHuBaHna

Kputepumn oueHnBaHna chopMMpOBaAHHOCTM KOMNETEHLIMI

YcTHOe cobecenoBaHue NncbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHNe
npeameTa 1 LUMPOKYH 3pyAnNLInIO B
oLeHnBaemowm obnactn, ymeHme
NCNonb3oBaTb TEOPETUYECKME 3HAHMS ANs
peLLeHNst NPaKTUYEeCKMX 3a4au.

OTBET NOSHbIN U NPaBUNbHbIN,
OCHOBaHHbIN Ha NpopaboTke BCex
obs3aTernbHbIX UCTOYHUKOB MHopMaLM.
4 (xopoLuo) Mooxoa kK maTepunany OTBETCTBEHHbIN, HO
JonyLLEHbl B OTBETAX HECYLLIECTBEHHbIE
OLUMOBKM, KOTOPbIE YCTPaHSIOTCS TONbKO B
pe3ynbTaTe cobecenoBaHms

3 (yoosneTtBopuTensHo) | oTBeTax, npobenbl B 3HaHUAX NO

OTBET OEMOHCTPUPYET NOHUMaHNe
npegmeTa B LIENIOM NpU HENOJSHLIX, criabo
apryMeHTUPOBAHHbIX OTBETAX.
MpucyTcTBYIOT rpybble HETOYHOCTY B

HEKOTOPbIM TEMaM, CYLLLECTBEHHbIE
OLLIMBKK, KOTOpbIE MOTYT ObITb HANOEHbI U
4YaCTMYHO yCTpaHeHbl B pe3yrbTaTe
cobecenoBaHus

2 (HeynoBneTBOPUTENBHO)

HesHaHue 3HaunTensLHON YacTu
MPUHLMNNANbHO BaXKHbIX 311IEMEHTOB
avcumnnunHel. MHOrouYmcneHHble
CyLlecTBeHHble owmnbku. HenoHnmanue
3apaHHoro Bonpoca. [onbiTka
CNUcbIBaHMSA, UCNOMNb30BaHMUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
WM Nonb3oBaHWsa NOACKa3KoW ApYroro
YyeroBeka (BHe 3aBUCUMOCTUN OT
YCMELHOCTW TaKoN MOMbITKK).

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HeO6XoAUMbIe ANSl OLLeHKU 3HAaHUMW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB
Cemectp 1
1 KomnnekcHble uncna. Anrebpamndeckas dopma.
2 KomnnekcHble uncna. TpuroHomeTpudeckas copma.
3 Onpegenutenu 2-ro n 3-ro nopsigkoB. PelieHne cuctem NMHENHBbIX YPaBHEHUIA U3 OBYX U TPEX YPaBHEHUN.
4 Onpegenutenu n-ro nopsigka. Nx anemeHtapHble cBonctea. CnocoObl BEIYUCNEHNS.
5 JInHenHble cuctembl n-ro nopsaka. MNMpasuno Kpamepa.
6 MaTpuubl, UX BUAbI 1 onepauun Hag HAMK (CRIOXeHWe, YMHOXEHUe, YMHOXEHME Ha YMCo U
TpaHCMOHUpPOBaHMe ).
7 O6paTHas maTtpuua.
8 PelwweHne nnHerHbIX cMCTEM  N-ro nopsgka B MaTtpuMyHOM Buae (B TepMuHax obpaTHoOM Matpuupl ).
9 JInHeliHas 3aBUCUMOCTb ( HE3aBMCMMOCTb ) CTONOLOB MaTpuubl. PaHr MaTpuyubl.
10 Teopema 0 6a3CHOM MUHOpE.
11 MeToabl BEIYMCIIEHNST paHra MaTpuLbl U HaxoXaeHus 6a3ncCHOro MMHopa.
12 JInHeliHbIE cMCTEMBI ypaBHEHUI 06LLero Buaa. Mx aneMeHTapHble npeobpasoBaHus. MeTtopa Maycca.
13 OpHopoaHble cucTeMbl ypaBHEHUn. PaHr maTpuubl 1 CyLeCTBOBaHNE HETPUBMANBHOMO peLLeHMS.
14 CTtpykTypa obLuero pellieHUs 0AHOPOAHON CUCTEMbI YpaBHEHWN.
15 HeopHopoaHble cuctembl ypaBHeHuI obuwero Buga. Teopema KpoHekepa-Kanennu.
16 CTpoeHne MHOXeCTBa peLUeHUiA HeOAHOPOAHOWM CUCTEMbI YpaBHeHUI obLLero Bnaa.
17 BekTopHoe npoctpaHcTBo. Onepauun Hag BeKTopamu.
18 MoanpocTtpaHcTBa. JIHenHble 060M04KN.
19 CBA3b Mexay pasnuyHbiMu 6asmcamu.




20 Mpeobpa3oBaHne koopauHaT npu 3ameHe basuca.

21 JInHenHble onepaTopbl U X MaTpuyHas dopma.

22 [lencTBmsa ¢ NMHENHBIMKU onepaTopamu.

23 MaTpuuHas dopma nuHenHoro onepaTopa. Ee npeobpasoBaHue npu nepexoae k HoBomy 6asucy.

24 CobcTBeHHbIE Yncrna 1 COBCTBEHHbIE BEKTOPA NIMHENHOro onepartopa.

25 Mepexopa k 6a3ncy co6CTBEHHbLIX BEKTOPOB, KOrga Bce COBCTBEHHbIE YMCra pPasnnyHbl.

26 CrvMMeTpUYHblE onepaTopbl 1 UX CBOWCTBA.

27 EBknuooBo npoctpaHcTBo. OpTOHOPMMPOBaHHbLIN Basuc.

28 KBappaTtuyHble chopmbl. [prBegeHne nx K gnaroHanbHOMY BUAY.

29 CBOWCTBO MHEpPUUKN KBagpaTu4iHbIX bopm. MIHOEKChl 1 paHr KBagpaTUYHbIX (OPM.

30 BekTopHOe npou3BeaeHve, cMellaHHoe Npou3BeAeHNe BEKTOPOB.

31 JInHWK BTOpPOro Nopsiaka Ha NIOCKOCTW.

32 Mpsamas Ha NNockocTu.

33 annunc, ero AUPeKTpUCHI.

34 Mmnepbona, ee oMpPEKTPUCHL.

35 Mapabona.

36 YpaBHeHUs KpMBbIX BTOPOro nopsigka B NOMAspHbIX KoopauHaTax.

37 KoopauHatbl B TpEXMEPHOM NPOCTPaHCTBE.

38 lMnockocTb B MpOCTpaHCTBE.

39 Mpsimas B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHue NpsamMon 1 NIOCKOCTU B NPOCTPaHCTBE

41 [MoBepxHOCTU BTOPOro nopsaaka.

Cemectp 2

42 MocnepoBatensHocTY, MNpeaen nocnegoBaTensHOCTU. ApudmMeTrKa Npeaenos.

43 Mpu3sHaku cywecTBoBaHMA Npegerna nocrnegoBaTeribHOCTU.

44 BeckoHe4yHO Manble n 6eckoHe4HO BonbLUne nocneaoBaTenbHOCTU.

45 Mpegen dyHKUMN, apudmeTrka Npeaenos.

46 ®dyHKUUK, HenpepbiBHbIE B TOYKe. Knaccudukauns paspbiBoB.

47 3amevaTenbHble Npegensbl, YUCIO e.

48 CaoiicTBa HenpepbIBHbIX (OYHKUUA, Teopema 0 MakCumymMme.

49 MpounsBoaHas, ee reoMeTpU4eCckUin n omandeckuin cmbicn. TexHuka guddepeHunpoBaHus.

50 Mpoun3BoaHbIE OT aNeMeHTapHbIX OYHKLMIA, OT CITIOXKHOW 1 0OpaTHOM QOYHKUMIA, OT PYHKLMIA, 3a4aHHbIX
napameTpU4ecKu.

51 MepBbI AMddepeHumnan, ero reomeTpnyeckuin cmeicn. IuBapunaHTHOCTb AnddeperHunana. NpumeHeHne
anddepeHumana B YACNEHHbIX 3agadvax.

52 MpounssoaHble n anddepeHumanbl BbICLUMX NOPSAKOB.

53 Teopembl Pepma n  Ponns.

54 Teopewmbl Jlarparxa u Kowwuw.

55 MpaBuno Jlonutans.

56 Teopema Tewnnopa.

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

58 Heobxoavmoe 1 JoCTaTovHOE YCroBUsi NOKanbHOr0 MakcuMyma ( MUHUMYMa ).

59 3agaun o rnobanbHOM 1 10KanbHOM Makcumyme ( MUHUMYME ).

60 AcvmMmnToThl PyHKUMK. [NocTpoeHme rpadmkoB 1 nccnegoBaHue yHKUUNA.

61 MepBoobpasHas. OnpegeneHne 1 OCHOBHblE CBONCTBA NepBoobpa3Hon. Tabnuua oCHOBHbIX NEpBOOOPa3HbIX.

62 3aMeHa nepeMeHHON, MHTErpupoBaHMe Mo YacTsiM B NepBO0Bpas3HoON.

63 MonuHoMbI, paumoHanbHble YHKLMK, Pa3foXeHNe paumoHanbHOM PyHKUUK Ha NPOCTENLUNE pauUMoHarnbHbIe
YHKUNN.

64 WHTerpansl OT paunoHanbHbIX yHKUUA

65 WHTerpansl oT (byHKLUNIA, coaepXallmx nppaumoHanbHOCTH

66 WHTerpnpoBaHme TPUroHOMeTPUYECKUX (PYHKLNIA

67 OnpepeneHHbii nHterpan. Onpegenenne, OCHOBHbIE CBOMCTBA.

68 WHTerpan kak pyHKkLmMa BepxHero npegena. HenpepbiBHOCTb. PopMyna HetoToHa-JlelnbHuua.




69 3ameHa nepemeHHon N nHTEerpmnpoBaHme no 4Yactqam B onpenerieHHoOM nHterpane

70 HecobcTBeHHble MHTerpansl nepBoro poga. MpusHaku cXoaMMOCTH.

71 HecobcTBeHHble MHTerpansl BToporo poda. MpuaHaku cXxoauMoCTW.

72 HecobcTBeHHble MHTerpansl BToporo poda. MpuaHaku cXxoauMoCTW.

73 OnuHa kpuBor 1 nnowaae nnockon gurypel. O6bem Ten BpalleHus.

Cemectp 3

74 ®YHKLUMM HECKOTBKUX NepeMeHHbIX, o6LLue onpeaeneHus. HenpepbiBHOCTb.

75 YacTHble nponsBogHbie. [epBbii nonHbin anddepeHuman. Ero uHBapnaHTHOCTb.

76 OudpdepeHumpoBaHe CrnoXxHon yHKLUN, HEABHON yHKLMK.

77 paguveHT 1 NponssoaHas No HanpasBneHuo YHKUMU 2 NEPEMEHHbIX.

78 YacTHble npon3BoaHble 1 auddepeHumnansl BbICLWMX Nopsakos, dopmyna Tennopa.

79 JlokanbHbIn Makcnmym (MUHUMYM) (PYHKLMK OBYX NepeMeHHbIX. Heobxoaumble ycrnosusi.

80 JocTaTouHble yCroBus NIokanbHOro MakcumyMa (MUHUMYMa) OYHKLMU ABYX NEPEMEHHBIX.

81 "nmo6anbHbI MakcuMym (MUHUMYM) (PYHKLMK OBYX NepeMeHHbIX. CxemMa pelueHus 3agaun.

82 [BonHon nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

83 MoBTOPHBI MHTErpan yHKUMK ABYX nepeMeHHbIX. OnpeaeneHne, OCHOBHbIE CBOWMCTBA.

84 CBsA3b ABOWHOIO 1 NOBTOPHOIO UHTErParos.

85 3ameHa nepemMeHHON B 4BONHOM MHTErpare.

86 KpvBonuHenHbii nHTerpan 1 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.

87 KpvBonuHenHbI MHTerpan 2 poga. OnpegeneHme, OCHOBHbIE CBOWCTBA.

88 ®opmyna NpuHa 1 ee cneacTeus.

89 MpunoxeHusa ABOMHOTO U KPUBOSIMHENHBIX UHTErpanos

90 Yucnosble paabl: OCHOBHbIE ONPedeneHnsl, CXOAUMOCTb, KpuTepuii Kowwu.

91 MonoxwuTenbHble pagbl. MpUsHaku cpaBHEHNS.

92 MpunsHak Kowwn n npusHak JanambGepa.

93 MHTeraJ’IbeIVI NPU3HaK CXoOAMMOCTU NOJTIOXUTENbHOIO pdaa.

94 Psagpbl ¢ BelleCcTBEHHbIMM YrieHamMK. YCnoBHas 1 abcontoTHas CXOAMMOCTb.

95 3Hakouvepegytowmecs psgbl. MNMpusHak cxogumocTu Jlenbrumua.

96 ®yHKUMOHarnbHble psabl. CXOAUMOCTb, paBHOMEPHAas CXOAUMOCTb.

97 CrteneHHble psgbl. Teopema Abens.

98 O6nacTb cx0QUMOCTK CTENEHHOrOo psifa. Pagmyc cxogmmocTu.

99 Teopema 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO psaaa.

100 CBoWcTBa CyMMbI CTEMNEHHOIO psiia, MOYSIEHHOE UHTErpMpoBaHmne u andgepeHLMpoBaHme.

101 Psag Tennopa. Teopema 06 ycrnosum cxogumocTu paga Tennopa.

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

103 | TpuroHomeTpuyeckas cuctema OyHKLMNA.

104 Psagbl dypbe. Teopema o cxogumocTtu psga dypee.

105 Pag ®ypbe anst YeTHbIX U HeYeTHbIX YHKUMA. Psag dypbe Ana nepmognyeckmx yHKUUN.

106 Psag ®ypbe B aKCNOHeHUManbsHom opme.

107 OLY nepeoro nopsgka. ObLme onpeaeneHusi, reoMeTpu4eckoe UCTONKOBAHME.

108 Teopema o paspelwumnmocTu 3agayum Kown ana OLY nepBoro nopsiaka.

109 OLY c pasgenstowmmmcs nepemeHHsiMU. OgHopogHble OL1Y 1 NpUBOASALLMECS K HUM.

110 YpaBHeHUus B NonHbix guddepeHumnanax n nuHenHsle OlY nepeoro nopsigka.

111 OLY Btoporo nopsagka. Obwme onpegeneHus. Teopema o 3agade Kowm.

112 [ OLY BToporo nopsaka, 4ONycKaroLime NoCTPOeHUs 0BLLEero peLleHus.

113 JlInHelHble ogHopoaHble OLlY BTOpOro nopsigka.

114 JInHenHble HeogHopoaHble O[1Y BTOpOro nopsigka.

115 JInnenHble ogHopoaHble O[Y BTOPOro nopsigka ¢ NOCTOSAHHbIMU KO3dhpmumeHTamu.

116 JInnenHble HeogHopoaHble O1Y BTOpOro nopsigka ¢ NOCTOSAHHbLIMU KO3 dULMEHTaMM.

117 Teopusi konebaTenbHOro KOHTypa.

Cemectp 4

118 |OcHOBHblE MOHATUSA TEOPUN BEPOSTHOCTH.

119 |YcnoBHble BepOATHOCTU. BEpOSITHOCTL CNOXHbIX cobbiTin. ®opmyna bavieca.

120 |PacnpepeneHue cnyvyanHow BenuYMHbl. HenpepbiBHbIN U OUCKPETHbIN Criyyau.




121 |BuHomuanbHoe pacnpeaeneHve. Pacnpeaenenue MyaccoHa.

122 |OpgHOMepHOE HopMmaribHOe pacrnpeaeneHue.

123  |OcCHOBHblE XapaKTepUCTUKM CyYalnHOW BEMUYUHBI.

124  |KoBapuaums n koappuumneHT koppenaumm.

125 | lMpeaenbHble TEOPEMbI TEOPUMN BEPOATHOCTM. 3aKOHbI BOMbLLNX YMCen.

126 OcHOBHbIE 3aa41 1 NOHATUS MaTCTaTUCTUKN.

127 Bribopka n cnocobbl ee 3agaHus.

128 To4eyHoe un MHTEepBaJibHOE OLeHUBaHNE OCHOBHbIX XapaKTepPUCTUK.

129 |CeA3b mexay ownbkon BelGOPKN, PUCKOM M 06BEMOM BbIGOPKM.

130 |OueHka yHKUMM pacnpeaeneHus 1 NNoTHOCTU pacnpeaeneHus.

131 |MeTog MOMEHTOB MpPW NOCTPOEHUM OLEHOK.

132 MeToa makcMmarnbHOro npaBgonofo6ms Npy NOCTPOEHMN OLEHOK

133 |[MpoBepka rnnotes. OCHOBHbIE MOHATUS.

134 Jlemma HenmaHa-lNupcoHa. PelueHne npocTto napamMeTpuyeckon runotesbl

135 |Kputepwuin cornacus MNupcona.

136 KoppensiumoHHbin aHanm3. OCHOBHbIE NMOHATUS.

137 |[MapHas koppensuus.

138 OnucaHue nuHerHoON perpeccum no Bolbopke.

139 [MeToa HavMeHbLUMX KBaApPaTOB U OOHOMEPHAs! perpeccust.

5.2.2 TunoBbIle TecTOBble 3aAaHNA

He npegycmoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

1. Beluncnutb 3agaHHbIR onpegenuTens 2-msa crnocobamu.

2. PewnTb 3agaHHy0 cMCTEMY NMHENHBIX anrebpanyeckux ypaBsHEHUIN U BbINOMHUTb NPOBEPKY.

a) metogom Kpamepa;

b) meTogom laycca;

C) MaTpUYHbIM METOLOM.

3. O6paTnTb 3ag4aHHy0 MaTpULy U BbINOHUTL NPOBEPKY

a) MEeTOA0M 3MeMeHTapHbIX NpeobpasoBaHuii;

b) meTogom coto3HoW MaTpuLbI.

4. OnpenenuTb paHr 3agaHHON MaTpuUbl.

5. BblumcnuTb 3agaHHble npegensi

6. Hantu Toukn paspbiBa 3agaHHOM yHKLMM (ECNIN OHM €CThb) M YKa3aTb XapakTep paspbiB

7. BbluMcnutbe NpoM3BOAHbIE 3a4aHHON PYHKLMU

8. PackpbITb HeonpeaeneHHoOCTb No npasunam Jlonutans.

9. Beluncnute anddepeHuman yHKUUN.

10. Hantu 3agaHHble HeonpederneHHble nHTerpansl

11. BbluMcnntb 3agaHHbIv onpeaeneHHbln MHTerpan

12. BbluncnuTb HeCOBCTBEHHbIV UHTErpan Unm yCcTaHoBUTb ero pacxoanMOoCTb.

13. Hantu yacTHble Npor3BoAHbIE NEPBOrO M BTOPOro Nopsigka Ans 3agaHHbIX yHKLWNA.

14. Hantu cTaumoHapHble TOYKM 3a4aHHON OYHKUUKN OBYX NEPEMEHHbIX U ONpeaennTb UX XapakTep.

15. BbluMcnntb 3agaHHbIN NOBTOPHLIN MHTErpan.

16. BblumcnuTb 3agaHHbI ABOWHOWM MHTErpan.

17. Hantun obLiee pelueHne 3agaHHoro auddepeHumansHOro ypaBHeHnst 1-ro nopsaka.

18. Hantu peweHune 3agaumn Kowwm gns 3agaHHoro guddgepeHumansHoro ypasHeHus 1-ro nopsgka.

19. Hantu obuwiee pelweHne 3agaHHoro guddepeHumnansHoOro ypaBHeHUs 2-ro nopsgka.

20. Hanitn uHtepBanbHoe pacnpegeneHne 3agaHHon BbIOOpKK

21. MNocTpounTb rMCTOrpaMMy YacToT U OTHOCUTENbHbLIX YacTOT AN 3ag4aHHOW BbIGOPKM.

22. Hantun Toue4Hoe pacnpegeneHune Bblbopku 3agaHHON BbIGOPKY.

23. Hariti amnmpudeckyto ddyHKLMIO pacnpeaeneHuns 1 NocTpouTb ee rpaduk Ans 3agaHHoOM BbIGOPKU

24. HanTn To4YeYHbIE OLEHKN MaTEMaTUYECKOro OXnaaHusa n gucnepcun, CpeaHeKBagpaTUHHOro OTKIOHEHNS 1
ncnpasneHHoOn ancnepcun.

25. MNpoBepuTb rMNOTE3Y O CPpeaHEM AN 3aA4aHHON BbIGOPKMW.

5.3 MeToauyeckue MaTepuansi, onpegensilolue npoueaypbl oLleHMBaHUA 3HaHUWA, YMeHUW, BnaaeHU (HaBbIKOB
1 (MNn) NpakTUYECKOro onbITa AeATeNnbHOCTH)

5.3.1 YcnoBus gonycka oby4arolerocs K npoMexxyTo4HON aTTecTauuMu U nopsaaok NMKBUAALMM aKaaeMnyeckomn
3a40MKeHHOCTH

MpoBeaeHe NPOMEXYTOYHOM aTTeCTALMUN PETNAaMEHTUPOBAHO JTOKalNbHbIM HOPMaTUBHbLIM akToM CM6IYMTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLENO KOHTPOSSA YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyvaroLwmxca»




5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTalumMu nNo AgucumnimHe

YcTHas +

[MncbMmeHHas

KOMI'IbPOTepHOG TecTnpoBaHue

5.3.3 Ocob6eHHOCTH NpoBeAeHUs NPOMEXYTOYHOM aTTecTalum No QUCUUNINHe

Mpn npoBegeHUN 3k3aMeHa BpeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnsieT He 6onee 40 MuH.
CoobLeHne pesynbTaToB 06yvatoLLEeMyCs MPOM3BOANTCS HENOCPEACTBEHHO NOCIEe YCTHOrO OTBETA.

NHasa

6. YYEBHO-METOANYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIIUHDI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa uspaHua |

Ccblinka

6.1.1 OcHoBHas y4yeOHasa nutepartypa

yxos, B. A., KoTos,
. A., KotoBa, O. B.

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

MakeeBka: [loHbOacckas
HauMoHanbHasi akagemus

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

2020
CTpouTenbcTBa U
apxutekTypbl, 96C ACB
Kasakos A. A., AHanuTnyeckas reomeTpus. http://publish.sutd.ru/
YKnxapesa A. A. Y.1 cne.: Ccrnierynta 2016 tp_ext_inf_publish.ph
p?id=20169015
3ybosa, W. K., OcTpas, | OcHOBbI MaTeMaTmn4ecKkoro http://www.iprbooksh
0. B., AHundeposa, J1. | aHanusa (mogynb OpeHbypr: OpeHbyprckuii op.ru/78807.html
M., Paccoxa, E. H. «OnpeaeneHHbI nHTerpan u rocy1apCTBEHHbI 2017
HECOBCTBEHHblE yHusepcutet, 35C ACB
NHTerpansi»)
yxos, B. A., KoTos, Kypc Bbicwern matemaTuki. B http://www.iprbooksh
r.A,Kotosa O.B. |2 Tomax. T.l Makeesxa: [lonbacckas 0p.ru/99382.htm
HauuWoHarnbHasa akagemus 2020
cTpouTenbcTBa n
apxutekTypbl, 96C ACB
Lertapeea, O. M., Bbiclias matemaTumka. Ka3saHb: KazaHckui http://www.iprbooksh
XyanaxmeToBa, P. H., MaTtepuansl Ansg noaroToBku HaLMOHabHBbIi op.ru/61962.htmi
XyanaxmeToBa, A. P. GakanaBpoB 1 nccnenoBaTensCKUn 2016
cneumanucTtoB. YacTb | TexHo1orm4eckumn
yHMBEpCUTET
MarasunHnukos, J1. U., Bbiclias matemaTumka. Tomck: ToMckuin https://www.iprbooks
MarasunHHukos, A. J1. OunddepeHunansHoe rocyJapCTBEHHBbIiA hop.ru/72078.html
ncyucneHue YHUBEPCUTET CUCTEM 2017
ynpaeneHuns n
pPagnoaneKTPOHMKN
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
LWwnoea, 3. B, Teopusa BepoATHOCTEN U http://www.iprbooksh
LWunos, O. L. maTtemaTuyeckas ctatuctuka | Caparos: An Nu Ap Bykc 2015 op.ru/33863.html
Mapaxosckun, A. C., MaTtemaTnyecknin aHanms. Crasponons: Cesepo- http://www.iprbooksh
Benaw, A. H. WHTerpanbHoe ncumcnexHme Kaskasckuii op.ru/62846.htmi
denepanbHbIN 2015
yHMBEpCUTET
HwukoHoBa, I. A., OunddepeHunansHoe Ka3zaHb: KazaHckui http://www.iprbooksh
HwkoHoBa, H. B. ncuncneHne oyHKUMn OgHON HaLMOHabHBbIi op.ru/79286.htmi
N HECKOJTbKNX NepeMEHHbIX nccrnegoBaTenbCKum 2016
TEXHOSOrMYECKNIM
yHMBEPCUTET
CeaHupgse, H. B., OunddepeHumnansHoe CaHkT-TMeTepbypr: CaHKT- http://www.iprbooksh
AxkyHuHa, . B. ncyncneHne B crnyvyae MeTepbyprckuin op.ru/49955.htmi
(pyHKLMK OOHON NepemMeHHON rocyAapCTBEHHbIN 2015
apPXUTEKTYPHO-
CTpOUTENbHbIN
yHusepcuteT, 36C ACB
CenyHoB E. B., Matematuka. COopHuK 3agad http://publish.sutd.ru/
CepyHoBa E. A. no Teopun BEPOSITHOCTEN cne.: crieryntn 2016 tp_ext_inf_publish.ph

p?id=3582




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABO4YHbIX CUCTEM

OnekTpoHHOo-6nbnuoTtedHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

MHdopmaumoHHas cuctema «EanHoe okHo gocTyna k obpasoBaTenbHbiM pecypcam. Pasgen. MHdopmaTtuka un
WMHGOPMALIMOHHbIE TEXHOMOTMMY [ANeKTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtuBHas u cnpaBoyHasa 6a3a gaHHbIX peLeH3npyemMon nutepaTypbl Scopus [OnekTpoHHbIn pecypc]. URL:

https://www.scopus.com

6.3 NepeyveHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro o6ecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

MHTepHeT-TpeHaxepbl B cdepe obpasoBaHus

6.4 OnncaHmne maTepuanbHO-TeXHU4YECKON 6a3bl, HeO6XO0AUMOM ANs OCyLlecTBNeHusi o6pa3oBaTenbLHOro
npouecca no gucumnniunHe

AyauTtopus OcHalleHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, gocka
JlekumoHHas y A PyA H P A
ayouTopus

YyebHas ayautopus

CneumnanuavpoBaHHas meGenb, Aocka
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