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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apToM BhicLlero obpasoBaHus no Hanpaenenuto nogrotokn 09.03.01 MHdopmaTtmka n BblYMCNUTENBbHAA TEXHMKA,
YTBEPXKAEHHBIM Npukasom MuHobpHaykm Poccum ot 19.09.2017 r. Ne 929

CocrtaButensb (1):

KaHanaaT U3nKo-maTeMaTmyecknx Hayk, [loueHT CenyHoBa Enena
AHaTOnbeBHa

Ot kadeapbl cocTaBUTENS: IposnoBa EneHa

3aBeayowmi kadeapor MHPOPMAaLMOHHBLIX U HwkonaeBHa

ynpaBnAnLWNX CUCTEM

Ot BbInyckatoLen kadeapbi: IposgoBa EneHa
3aBeayownii kadeapon HuvkonaesHa

MeToaunyeckun otaen:




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 HaBbIK/ NOCTPOEHUA N NPUMEHEHUA MoJernen, BO3HUKaLWNX B VIH)KeHepHOIZ npakTuke n nposegeHmna pac4eToB
Nno TakKnMm Moaensam.

1.2 3agaun OUCLMUNINUHBI:

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

Pa3BuTb normyeckoe n anroputMmnyeckoe MoiluneHne obyyatoLmxcs;

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 TpeboBaHuA K NpeaBapuTENbLHOMN NOAroTOBKE OOy4aloLerocs:
MpenBapuTenbHas NnoaroToBka nNpeanornaraeT co3gaHne oCHOBbI Anst GOPMUPOBAHUA KOMMNETEHLMI, YKa3aHHbIX B M.
2, Npy U3y4YeHUM OUCLIUMNIINH:

OvcumnnuHa 6asupyeTcs Ha KOMMNETEHUMSX, CPOPMUPOBAHHbIX Ha NpeablayLeM ypoBHe 06pa3oBaHus

2 KOMMNETEHUMU OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNINUHDbI

OlNK-1: Cnoco6eH NpMMeHATb eCTeCTBEHHOHAaY4YHble U OO EeNHXXeHepPHbIe 3HaHUSA, MeToAbl MaTeMaTU4eCcKoro
aHanusa u mogenupoBaHUA, TEOPETUYECKOro U 3KCNepuMeHTaNbHOro uccriegoBaHnA B npocgeccMoHanbHoMn
AesATeNbHOCTHU;

3HaTb: OCHOBHbIE NOHATUSA U CTpormne gokasaresbCcTBa QJaKTOB OCHOBHbIX pa3ferioB Kypca maTtemMaTtn4eCcKoro aHanmsa
Ymetb: anIMeHFlTb TeopeTnveCkne 3HaHn4A K peleHnio 3agad no Kypcy

BnapeTtb: PasnuyHbiMu npnemMamMm UMCcnonb3oBaHNA pe3ynbTaToOB MaTeMaTn4eCckoro aHanmsa anda gokasartesibCTtBa TeopemM U
peeHna 3agay

3 PE3YNIbTATbI OBYYEHUA MO ANCUUNNUHE

O |KoHTakTHas
< [pabota
o
5 WNHHoBaL,. dopma
HanmeHoBaHue n cogepxxaHue pa3genos, 8 = CP
9 S g copmbl TeKyLero
TEM U Y4EOBHbIX 3aHATUI s d Nex. Mp. (4achbl) SAHSTVIA KOHTpONS!
(6]
© 2 | (uacsl) | (uacsi)
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Pasgen 1. JlnuHeiHasn n BekTopHasi anrebpa

Tema 1. Bektopa, matpuubl, onpegenurenn.
MpakTnyeckoe 3aHsTHe: Onepaunm ¢
BekTopamu. [lenctensa Haa maTpuuamu. 4 6 9
Cnocobbl nogcyeTa onpegenuTenen.
(PewweHue 3anay)

Tema 2. PewwieHune cuctem NUHENHbIX
YpaBHEHUN.

lMpakTnyeckoe 3aHaTHE: PelleHne cuctem
NWHENHbIX YpaBHEHWN.

Tema 3. Teopusi BEKTOPHbIX MPOCTPAHCTB.
JInHeHasa 3aBMCUMOCTb, NUHENHAs
He3aBMCMMOCTb, 6asunc, KOopANHATHLI. 1 K
JInHenHble onepaTopbl U UX MaTpuUdHas
dopma. CnekTpanbHbIN aHann3 MmaTpuL.
MpakTnyeckoe 3aHsTHE: JINHENHbIE
onepaumn Hag BeKTopaMu (pelleHne 3agaq)

Tema 4. bunvHenHble 1 KBagpaTU4dHbIe
dopmbl. MNpuBeneHne  KBagpaTUYHbIX
dopm

K kaHOHU4eckomy Buay. CkanspHoe u
BEKTOPHOE Npoun3BeeHNe.

lMpakTnyeckoe 3aHsTHe: [NpuMeHeHne
CKarnsipHoOro 1 BEKTOPHOro npounssefeHus ans
peLleHns NpuknagHbix 3agad. (PeweHne




Pasgen 2. AHanntndeckas reomeTpus

Tema 5. Cucrtembl koopgnHaT B ABYMEPHOM U
TpexXMepHOM MPOCTPaHCTBaXx.

MpakTnyeckoe 3aHaTmne: Metog koopamHat
(pelleHne 3agav)

Tema 6. NMpsimasa Ha NIOCKOCTH.
MpakTuyeckoe 3aHaTue: NpumeHeHne
ypaBHEHUIN NPAMON B peLleHnn NpakTU4ecKnx
3agau.

12

nn

Tema 7. lNMpamMas 1 NNOCKOCTb B TPEXMEPHOM
NpoCTpaHCTBe.

MpakTnyeckoe 3aHsaTMe: PelleHne 3agad ¢
NpUMEHEHNEM YpaBHEHUIN NPSIMOW U
MI0CKOCTN B NpocTpaHcTBe/

10

Tema 8. KpuBble BTOpOro nopsiika Ha
NNOCKOCTW.

IMpakTnyeckoe 3aHsaTHE: PelleHnin
KaHOHWYeCKMX ypaBHEHMWIN KPUBOW BTOPOro
nopsigka.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

32

48

73

24,5

Pasgen 3. OcHoBbl anddepeHumansHoro
ncuyncneHuns

Tema 9. lNpeaensl U UX BblYMCIEHME.
3ameuvaTenbHble npeaensl. HenpepbiBHOCTb
OYHKLUMA.

MpakTuyeckoe 3aHsaTHE: BbluncneHne
npegenoB cyHKunn. iccnegoBaHue yHKLMN
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbiBa.
(pelleHne 3agav)

Tema 10. lNMponsBogHas, ee reomeTpuyeckme
n hmsnyeckmne NpUnoXeHus.

MpakTnyeckoe 3aHaTue: PelweHne 3agad Ha
BblYMCEHNE NPOM3BOLHON OOHON
nepemMeHHOMN.

Tema 11. ccnepgoBaHue oyHKUMIA C
nomoLbo anddepeHumnansbHoro
NCYNCTIEHNS.

MpakTnyeckoe 3aHATME: MNMpumMeHeHne
npaswna Jlonutans ans packpbITus
HeornpeaeneHHocTen. (peleHne 3agad)

10

Pasgen 4. OcHoOBbI MHTErpanbHOro
ncYMcneHus

10

ra

Tema 12. NepBoobpasHas.

OnpepeneHue n 0CHOBHbIE CBOWCTBA.
WHTerpmpoBaHue no 4yactam v 3ameHa
nepeMeHHbIX. VIHTerpmpoBaHue
paunoHanbHbIX PyHKUMA. OCHOBHbIE KMacchbl
WHTErpmpyembix (OyHKLMNA.

lNpakTnyeckoe 3aHsaTHe: PewleHne 3agad C
NpUMEHEHNEM UHTErPUPOBAHUS MO YaCTAM U
3aMeHoNn nepeMeHHbIX. BbluncneHne
HeonpeaeneHHbIX UHTerpanos. (PelwweHune
3agav)

10




Tema 13. OnpegenexHbi MHTerpan.
OnpepnerneHne n 0CHOBHbIE CBOWCTBA.
dopmyna HetoToHa-JlenbHuua.
WHTerpupoBaHune no 4acTam 1 3ameHa
nepeMeHHbIX. [eomeTpudeckue,
MeXaHu4eckne n puandeckme NpuUnoxeHns
onpenerneHHblx nHterpanos. MNMpubnmxeHHoe
BblYMCNEHNE UHTEerpanos: opmyna
Tpaneuun, opmyna CumncoHa.
HecobcTBEHHbIE MHTErpanbl U UX
BblUYUCIEHME.

MpakTnyeckoe 3aHsaTME: Bbluncnenne
onpeneneHHoro nHTerpana pasnmyHbiMm
cnocobamu. BelumcneHne HecobCcTBEHHOIO
nHterpana. (PelwweHune 3agav)

WUtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

34

34

49

24,5

Pasgen 5. CDyHKLI,I/II/I HECKOJ1bKMX NepeMeHHbIX

Tema 14. QuddepeHumanbHoe ncuncrneHmne
PYHKUMIN HECKOMNBbKUX NepeMeHHbIX. YacTHble
NPOn3BOAHbIE, NEPBbLIV MOSHbLIN
anddepeHumnan, rpagueHT, Npou3BoaHas no
HanpasneHuto. Beiclune nponssoHbie.
Heobxoaumoe n goctaTtovHoe ycnosume
nokanbHOro akcTpemyMa. 3agada Ha
rno6anbHbIN MakCUMyM U MUHUMYM.
lMpakTnyeckoe 3aHATME: NCcregoBaHne
OYHKUNI N NoCTpoeHne rpadumkoB (peLueHne
3agav)

10

Tema 15. [1BOVHOM 1 NOBTOPHbIE MHTErparnbl.
OnpepeneHue n 0CHOBHbIE CBOWCTBA.
BbluncneHne ABONHbBIX MHTErpanoB. 3ameHa
nepeMeHHbIX B JBOVNHOM MHTErparne.
"eomeTpuyeckme, MexaHnyeckme un
dursnyeckme NPUNoXKeHNa ABONHbIX
WHTErpanos.

KpuBonuHeriHble MHTerparbl NepBoro un
BTOpOro poga. OnpegeneHne, OCHOBHbIE
CBOWNCTBA, Bbl4YUCINEHNE.

lMpakTnyeckoe 3aHsaTHE: BbluncneHue
OBOVIHbIX MHTEerpanoB. BeluncneHve
KPUBOMMHEWHbIX UHTErpanos. (peweHne
3apau).

Paspen 6. Teopus psaos

Tema 16. Yncnosble psabl, OCHOBHbIE
onpeaenenusi. Teopusi NONOXUTENBHbIX
PSIOOB: NPU3HaKnM cpaBHeHus, Kowm un
[anambepa. 3HakonepemeHHble paabl,
npusHak JlenbHuua.

MpakTuyeckoe 3aHsaTue: ViccnegosaHue Ha
CXOAMMOCTb YMCIOBLIX PSAOB. MNpumMeHeHne
Teopembl JlenbHuua. (PeweHne 3agay)

Tema 17. OyHKUMOHaNbHbIE psabl, 0b6racTb
cxoammocTu. CTeneHHble psabl, paguyc
CXOOUMOCTM CTENEHHOro psaaa.

Psa dypbe: ocHOBHbIE onpeaeneHus.
MpakTuyeckoe 3aHsTME: BbluncneHne
paguyca v UHTepBana CXOAMMOCTH
CTerneHHoro psiaa.

10




Pasgen 7. OnemeHTbl Teopun
anddepeHumnanbHbIX ypaBHEHWUI

Tema 18. OBbIKHOBEHHbIE
onddepeHumansHble ypaBHEHNSA NepBOro
nopsigka.

OnpepneneHune, OCHOBHbIE CBONCTBA,
reomeTpuyeckas nHtepnpetaumsi. Odwee
pelleHune, pelleHmne 3agadn Kowm
(HavyanbHOW 3agaun). ypaBHEHUSI C
pasgensowmmMmca nepemMeHHbIMU, NIMHENHbIE
ypaBHEHUS, OOHOPOAHbIE YPABHEHNS 1
NPVBOASLLNECS K HAM, YPABHEHWS B MOJSTHbIX
onddepeHumanax.

MpakTuyeckoe 3aHsTue: PelleHve
onddepeHumansHbIX ypaBHEHUI NepPBOro
nopsigka.

Tema 19. OBbIKHOBEHHbIE
anddepeHumnansHble ypaBHEHUS BbICLLMX
nopsigkoB. OcHoBHbIE onpeaeneruns. ObLuee
pelleHue, pelleHue 3agaum Kowm
(HavanbHoW 3agaun). JIMHenHble
anddepeHumnansHble YpaBHEHWSI BTOPOro
nopsagka. basmc npocTpaHcTBa peLleHui.
JInHenHble audpdpbepeHymnansHble ypaBHEHUS
BTOPOro nopsigka ¢ NOCTOSHHbIMM
KoadppumLmeHTamm (O QHOPOAHBIE U
HEOOHOPOAHbLIE).

MpakTuyeckoe 3aHsaTue: PelleHve
onddepeHumanbHbIX ypaBHEHUI BTOPOro
nopsiaka.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

32

48

37

KoHcynbTaumm n npoMexyTodHas atTectaumns
(Ok3ameH)

2,5

24,5

Pasgen 8. OCHOBbI TEOPUM BEPOSATHOCTU

Tema 20. MNMpegmeT Teopun BEPOATHOCTH.
OCHOBHbIE MOJIOXEHMS TEOPUN BEPOSATHOCTM.
OnemeHTbl KOMOMHATOPUKK (MEPECTaHOBKMY,
pasMeLLeHmns, coveTaHus).

[MpocTpaHCTBO 3NIEMEHTaPHbIX COOLITUN.
OCHOBHbIE aKCMOMbl TEOPUUN BEPOSITHOCTMW.
YpHoBas cxema. OCHOBHbIE TEOPETUKO-
BEPOATHOCTHbIE OYHKLMM N NX CBOMCTBA.
MpakTnyeckoe 3aHATME: Bbluncnexve
BEPOSATHOCTU CObbITUS (peLLeHne 3agay)

Tema 21. OCHOBHbIE€ XapakTEPUCTUKN
CcnyyYyanHoun BenuyuHbl. PacnpeneneHns
cny4variHomn BenuyuHel. NpeaensHble
TeopeMbl TEOPUN BEPOSITHOCTM, 3aKOHbI
B6onbLumx yucen.

MpakTuyeckoe 3aHsaTme: OnpegenexHve
cny4ariHon BenuuuHel. PelueHuve 3agady ¢
NMPUMEHEHNEM OCHOBHbIX TEOPEM TEOPUM
BEPOSATHOCTW.

12

14

10

24




Paspgen 9. MaTtemaTtuyeckasa ctaTucTumka

Tema 22. OcHOBHbIe 3a4a4M U NMOHATUSA
MaTcTaTUCTUKN. Beibopka 1 cnocobbl ee
3aganus. MpynnupoBaHue BbIGOPKN,
rmcTorpamMma M MoJIroH 4acTot.  ToyeyHoe
n

WHTEpBaIbHOE OLEHMBAHNE OCHOBHbIX
XapakTepUCTUK. 10 13 14
OueHka yHKUMM pacnpeneneHus un
NMOTHOCTU pacnpeaeneHus.
MpakTuyeckoe 3aHsTME: Bbibopka.
BapuraumnoHHbi psg. ToyeyHoe un
WHTEepBarnbHOE pacrnpeneneHme BolOOPKM. as
MonuroH yacTtoT u ructorpamma (PelueHne

Tema 23. MeToOn MOMEHTOB 1 METO[,
MakcuMarnbHOro npaegonogobus npu
NOCTPOEHMM OLEeHOK. NMpoBepka runoTes.
KoppenaunoHHbln aHanus. MeTtogq
HaUMeHbLUNX KBaApaToOB M OAHOMEPHas
perpeccusi. 10 16 16
MpakTnyeckoe 3aHsTue: NMNoabop
TeopeTn4eckoro pacnpegenenus. Nposepka
rmnoTes. HaxoxaeHne napaMmeTpoB
BbIOOPOYHOIO YpaBHEHUST NTMHENHOWN
perpeccun. (PelwweHne 3agav)

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 51 68
KoHcynbTauum 1 npoMexyTodHas atTectaums 25 245
(Ok3ameH)

Bcero koHTakTHas paborta n CP no

OVUCLMMNMHE 323 325

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4ebHbIM NraHoM He npegycMOTPeHo

5. ®OH OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUK

5.1 OnucaHue nokasareneun, KpUTEpPMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHuUs
5.1.1 NokasaTenu oueHUBaHUA

Ko HavnmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHus pe3ynbTaToB o6yquM;|
KOMneTeHuunmn cpeacrtea

[aeT onpeneneHne 0CHOBHbIX MOHATUIA U TEOPEM NMHENHOW anredpbl 1
pasgenoB MaTteMaTUYeCKOro aHanunsa — amddepeHumansHoro u
OrK-1 WHTErpanbHOro ucumncnexns, guddepeHumnansHbIX ypaBHEHUN; a Takxke
BOCMPOM3BOANT UX fOKa3aTenbCTBa, NO3BOMAOLLNE YCTAHOBUTD
B3aMMOCBS3b MEXAY MaTeMaTuyecknmm o0 bekTaMmm U CBOMCTBaMU 3TUX

Bonpocbl anst ycTHoro
cobecenoBaHusi
MpakTnKko-opMeHTUpoBaHHOE
3agaHue (3agada)

obbekToB

PeluaeT TMnoBble 3a4aym No OCHOBHLIM pasaenam Kypca, NpUMeHsist
MaTemMaTu4eckne MeToabl U MOAENM.

CamocTosTenbHO paboTaeT ¢ MateMaTUyYecKkon nuTepaTypon,
Heobxoanmon ans peLleHns NpuKnagHbIX 3agay, Nonb3yeTcst
Tabnvuamm n cnpaBOYHUKAMM

CTpouT MmaTemaTn4eckyto MOAENbL paccMaTpuBaeMon 3agaym; Beldopa
achdekTMBHOro cnocoba pellueHns 3agayn n cogepxatenbHom
WHTEpNpeTauun NoyvYeHHbIX pe3ynbTaToB

5.1.2 Cuctema v KpuTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

Llikana oueHuBaHns
YcTHoe cobecenoBaHune MucbmeHHas paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUPYHOLWLMIA rNy6okoe NOHMMaHne
npegMeTa 1 LLUMPOKYH 3pyauLnio B
oLeHuBaemMon obnacTtu, ymeHve
NCnonb3oBaTb TeoOpeTUYeCKUe 3HaHUA ons
pelueHns npakTU4ecKnx 3agau.

5 (oTnnyHO)




4 (xopoLwuo) Moaxon kK MaTepuany OTBETCTBEHHbIN, HO

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

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

3 (ynoBneTBopuTenbHO) | oTBeTax, Npobenbl B 3HAHUSX MO

OTBET AEMOHCTPUPYET NOHUMaHWe
npeaMeTa B LIeSIOM Npu HEeMorHbIX, cnabo
apryMeHTMPOBaHHbIX OTBETAaX.
MpurcyTcTBYIOT rpybble HETOYHOCTU B

HEKOTOPbLIM TEMaM, CYLLECTBEHHbIE
OLLMGKK, KOTOpbIe MOTyT BbITb HaWAEHbI 1
4YaCTMYHO YCTPaHeHbl B pesyrbTaTte
cobecenoBaHus

2 (HeyOoBMNETBOPUTESBLHO)

HesHaHue 3HaunTenbHON YacTn
NPVHLMNNANbHO BaXXHbIX 971IEMEHTOB
aueumnnuibl. MHoroYMcneHHsle
CYyLLLeCTBEHHbIE OWMOKN. HenoHnmaHme
3apaHHoro Bornpoca. [NonbiTka
CNNCbIBaHWSA, UCMONb30BaHMS
HepaspeLLEeHHbIX TEXHUYECKUX YCTPONCTB
UM Nonb30BaHWsA NOACKA3KOW APYroro
Yyenoseka (BHe 3aBUCUMOCTU OT
YCOELIHOCTU TakoW NOMbITKK).

5.2 TunoBble KOHTPONbLHbIE 3a4aHUA UITN UHble MaTepuanbl, Heo6XxoAuMbIe AN OLeHKU 3HAHUIN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

®opMynMPOBKM BONPOCOB

Cemectp 1

KomnnekcHble uicna. Anrebpanyeckasi gopma.

KomnnekcHble unicna. TpuroHomeTpudeckasa opma.

Onpegenutenu 2-ro n 3-ro nopsgkoB. PeleHne cuctem NMHENHbIX ypaBHEHWU U3 OBYX U TPEX YPaBHEHUN.

Ol'lpe,D,eﬂl/ITeJ'II/l N-ro nopsagka. nx AnemMeHTapHble ceonctea. CnocoObl BbIYMCNEHNS.

JlnHenHble cnuctemsl n-ro nopsgka. MNpasuno Kpamepa.

MaTpuLpl, X BUObI U ONepaummu Hag HAMU (CIIOXeHUe, YMHOXEHWE, YMHOXEHME Ha YMCTIO U1
TPaHCMOHMPOBaHWE ).

O6patHas maTtpuua.

PelleHe NMHeHbIX CUCTEM N-Fo NopsAKka B MaTpUYHOM BuAe ( B TepMuHax obpaTHoi MaTpuupl ).

JInHeliHas 3aBUCUMOCTb ( HE3aBMCUMOCTb ) CTONGLIOB MaTpuubl. PaHr maTpuubl.

Teopema o0 6a3MCHOM MUHOpE.

MeToabl BblMMCNEHUSA paHra maTpulbl 1 HAX0XAEeHUA 6asuncHoro MUHOpPa.

JInHeHble cucTembl ypaBHeHun obuero Buaa. Vx anemeHTapHble npeobpasoBanusa. Metog Maycca.

OD,HOpOﬂ,HbIe CUCTEMbI ypaBHeHVIVI. PaHr MaTpuubl N CyleCTBOBaHMe HETpMBMaribHOro peeHuns.

CT1pykTypa obLero pelweHns 0gHOPOLHON CUCTEMbI yPaBHEHUN.

HeogHopoaHble cnucteMbl ypaBHeHWUI obLero Buga. Teopema KpoHekepa-Kanennu.

CTpoeHme MHOXecCTBa peUJeHVIVI HeO,D,HOpO,D,HOVI CUCTEMbI ypaBHeHVIVI obuero Buaa.

BekTopHoe npocTpaHcTeo. Onepaummn Hag BEKTopamu.

MognpocTtpaHcTia. JInHeHble 060NOYKH.

a|a|3|ala|z[a|n|2]3]e|e|~| @ [a|>]w M|~

Csasb mexay pasfninvyHbiMun 6asncamu.

20 lMpeobpa3oBaHune koopavHaT npu 3ameHe H6asuca.

21 JInHenHble onepaTtopsl K UX MaTtpudHas dopma.

22 JencTtsusa ¢ NMHenHbIMK onepatopamu.

23 MaTpwnyHasa cbopma nuHeriHoro onepatopa. Ee npeobpa3soBaHue npu nepexoge k HoBomy 6asucy.
24 CobcTBeHHbIE Yncna 1 CoBCTBEHHbIE BEKTOPa NMMHEHOro onepartopa.

25 Mepexopa k 6asncy coGCTBEHHBIX BEKTOPOB, KOrga Bce COBCTBEHHbIE YMCNa PasfnYHbI.

26 CumMMeTpuYHLIE onepaTopbl U UX CBOMCTBA.

27 EBknunaoBo npoctpaHcTBo. OpTOHOPMUPOBaHHbLIN Gasuc.

28 KBagpatuyiHble popmel. MNMpusegeHne nx k guaroHansHoMy Buay.
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CBoncTBO MHEPUUKN KBagpaTu4iHbIX hopm. MIHOEKCHI 1 paHr KBagpaTUYHbIX OpM.

30 BekTopHOoe npou3BeaeHne, cMellaHHoe NpoM3BeAeHe BEKTOPOB.

31 JInHUKM BTOpPOro nopsiaka Ha niocKoCTu.

32 Mpsamas Ha NnockocTu.

33 annunc, ero AUPEeKTpUCHI.

34 M'Mnepbona, ee ANPEKTPUCHI.

35 Mapabona.

36 YpaBHeHUS KpMBbIX BTOPOro nopsiaka B NONSpHbIX KoopauHaTax.

37 KoopanHatbl B TpEXMEPHOM NPOCTPaHCTBe.

38 lMnockocTb B NPOCTPaHCTBE.

39 lMpsiMas B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHne npsamMon 1 NiioCKOCTU B NPOCTPAHCTBE

41 [MoBepxHOCTN BTOPOro rnopsaka.
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42 MocnepoBartensHocTy, MNMpeaen nocnegoBatenbHOCTU. ApudMeTHKa Npeaenos.

43 Mpun3Haku cywecTBOBaHMA Npeaena nocrnegoBaTenbHOCTH.

44 BeckoHe4yHO Manble n 6eckoHe4HO BorbLUNE NocneaoBaTENbHOCTU.

45 Mpegen dyHKunn, apudmeTrka Npesenos.

46 ®yHKUUK, HenpepbiBHbIE B TOYKe. Knaccudmkaunsa paspoiBoB.

47 3amevaTenbHble Npeaensbl, YUCHO €.

48 CaoWicTBa HenpepbIBHbIX PYHKUMIA, Teopema O MakCUMyMe.

49 lMpounsBoaHas, ee reoMeTpPUYEeCKUn 1 orUn4ecknin cMbicn. TexHuka anddepeHunpoBaHus.

50 lMpon3BoaHbIe OT aNeMeHTapHbIX (PYHKLUMI, OT CIIOXHOW U 06paTHON OYHKUMIA, OT PyHKUNIA, 3adaHHbIX
napameTpUY4eCcKu.

51 MepBbI AMddepeHumnan, ero reoMmeTpnyeckuin cmbicr. MIHBapuaHTHOCTb anddeperHunana. NpumeHeHne
anddepeHumana B YACNEHHbIX 3agadvax.

52 MpownssoaHbie 1 anddepeHumansl BbICLLMX MOPSIAKOB.

53 Teopembl Pepma n  Ponns.

54 Teopembl JlarpaHxa n Kowwn.

55 Mpaswuno Jlonutans.

56 Teopema Tewnnopa.

57 MOHOTOHHOCTb (PYHKLUM U 3HAK €€ NPON3BOAHON. BbINyKNoCTb PyHKLUUN N 3HAK BTOPOW MPOM3BOAHON. TOYKM
nepernba

58 Heobxoanmoe 1 AocTaTo4yHOE YCNOBUS JIOKANIbHOMO MakcMyma ( MMHUMyMa ).

59 3apaum o rmobanbHOM M NoKanbHOM MakcUMyMe ( MUHUMYME ).

60 AcumMnTOoTbl PyHKUMK. [ocTpoeHne rpadnKkoB u nccnegoBaHne OYyHKUUNA.

61 lMepBoobpasHasn. OnpeaeneHne 1 OCHOBHblE CBOMCTBA NepBoobpasHoi. Tabnuua oCHOBHbIX NEpBOOOpPa3HbIX.

62 3ameHa nepeMeHHOIN, UHTErpUPOBaHNE Mo YacTsiM B NepBOOOPa3HOMN.

63 MonvHOMBI, paumoHarnbHble PYHKUMK, pa3noXeHne paunoHanbHOW OYHKLUW Ha NpocTenllne paunoHarbHble
OyHKUNN.

64 WHTerpanbl OT paumoHanbHbiX (YHKLURA

65 UHTerpansl OT oyHKUMI, COAepXaLUnx nppaumoHansHOCTH

66 WHTerpnpoBaHne TpUroHoMeTpruyecKknx PyHKLMN

67 OnpepeneHHbin nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

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

69 3ameHa nepeMeHHON U1 MHTErpMpoBaHMe Mo YacTaM B OnpeaerieHHOM nHTerpane

70 HecobcTBeHHbIE MHTerparnbl nepBoro poga. NpusHakm cxogumocTy.

71 Hecob6cTBeHHble nHTerpansl BTOporo poaa. lNMpusHakvm cxogammocTu.

72 Hecob6cTBeHHble nHTerpansl BTOporo poaa. lNMpusHakvm cxogammocTy.

73 OnuHa kpuBon n nnowage nnockon urypel. O6bem Ten BpaLleHus.
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74 ®YHKUMN HECKONBKUX NepeMeHHbIX, obLwue onpeaeneHus. HenpepbiBHOCTb.

75 YacTHble npoussoHsle. [NepBbin nonHbIN anddepeHuman. Ero tHBapMaHTHOCTb.

76 OundpdepeHumpoBaHe cnoXxHon MyHKUUN, HEABHON PYHKLMN.

77 pagneHT 1 Npon3BoAHas No HanpaBreHUIo PYHKLUMN 2 NepeMeHHbIX.




78 YacTHble npon3BoaHble 1 anddepeHLumansl BbICLUMX NOpaakos, dopmyna Tewnnopa.

79 JlokanbHbIN MakCUMyM (MUHUMYM) OYHKLMU OBYX NEPEMEHHbIX. Heobxoanmele ycrnoBus.

80 [ocTaToyHble YCNOoBMSA NTOKanbHOro MakcMMmyma (MMHUMYyMa) OYHKLUUN ABYX NEPEMEHHBbIX.

81 noGanbHbI MakCUMyM (MUHUMYM) PYHKUMM ABYX NepeMEHHbIX. Cxema pelueHns 3agayu.

82 [BonHon nHterpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

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

84 CB$3b BONHOIO U NOBTOPHOIO MHTErparos.

85 3ameHa nepeMeHHON B ABOMHOM MHTErpane.

86 KpuBonuHenHbin nnterpan 1 poga. OnpegeneHne, OCHOBHbIE CBOMCTBA.

87 KpuBonuHenHbin nHterpan 2 poga. OnpegeneHne, OCHOBHbIE CBOMCTBA.

88 dopmyna NpuHa n ee cneacTeus.

89 MpunoxeHns 4BONHOINO U KPUBOJIMHENHBLIX MHTErparnos

90 YucnoBsble psaabl: OCHOBHbIE OnpeaeneHnd, CXoanmMocTb, Kputepuin Kown.

91 MonoxuTensHble psgbl. [pusHakn cpaBHEeHNS.

92 Mpu3Hak Kowwu u npusHak Janambepa.

93 WHTerpanbHbIi NPU3HaK CXOAUMOCTU MOMNOXUTENBHOMO paa.

94 Psagpbl ¢ BeLeCTBEHHbIMW YnieHamMK. YCnoBHasa 1 abcontoTHas CXoanMOCTb.

95 3Hakouepeayowmecs pagel. MNMpusHak cxoammocTu JlenbHmua.

96 ®PyHKUMOHanbHble pagbl. CXxOAMMOCTb, paBHOMEPHAsi CXOAUMOCTb.

97 CreneHHble psgbl. Teopema Abens.

98 O6nacTb CX0QUMOCTHM CTENEHHOrO psifa. Pagnyc cxoammocTu.

99 Teopema 0 paBHOMEPHOW CXOANUMOCTK CTEMNEHHOrO psiga.

100 CBoucTBa CyMMbl CTENEHHOrO psaa, MOYNeHHOe UHTerpupoBaHue 1 anddepeHumMpoBaHye.

101 Psn Ternopa. Teopema 06 ycrnoBuu cxoanumocTtu psiga Tennopa.

102 Psaabl Tennopa ans exp(x), sin(x), cos(x).

103 | TpuroHomeTpuyeckas cuctema yHKUNNA.

104 Psaabl ®ypbe. Teopema o cxogumocTtu psga dypbe.

105 Psan ®ypbe Ans YeTHbIX U HeYeTHbIX PYHKUMI. Pag ®ypbe Ana nepvognyeckmx yHKLUIA.

106 Psan ®ypbe B aKCNoHeHUMansHon hopme.

107 OLY nepsoro nopsgka. ObLime onpeaeneHnsi, reoMeTpmyeckoe NCTONKOBaHMWE.

108 Teopema o paspewwmmocTu 3agaun Kown ans OLY nepsoro nopsigka.

109 Oy c pasgensowmmucs nepemeHHbiMn. OgHopoaHbie OL1Y v npuBodsALLMECS K HAM.

110 YpaBHeHus B nonHbix guddepeHumanax u nuHenHsie O1Y nepeoro nopsaka.

111 OpY stoporo nopsiaka. O6wume onpegeneHus. Teopema o 3agade Kowwm.

112 OLY sToporo nopsaka, 4onycKatoLime NOCTPOEHUst OBLLEro peLLeHus.

113 | JlnHenHble ogHopoaHble OY BTOpoOro nopsaka.

114 JInHenHble HeogHopoaHble O[1Y BTOpOro nopsigka.

115 |JlnHenHble ogHopoaHblie OLlY BTOpOro nopsigka ¢ NOCTOsIHHbIMU kKo3dhdmumeHTamu.

116 | JInHenHble HeogHopoaHblie OLlY BTOpOro nopsigka ¢ NOCTOSHHbIMU KO3 dULMEHTAMN.

117 Teopwusi konebaTenbHOro KOHTypa.
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118 OCHOBHbIE NOHATUSA TEOPUU BEPOATHOCTMU.
119 YcnoBHbIe BEPOATHOCTU. BepoAaTHOCTL CnoxHbIX cobbiTun. dopmyna baneca.
120 PacnpegeneHne cnyyaHon BenuynHbl. HenpepbiBHLIV U AUCKPETHbIN cry4vau.
121 BuHomMmunanbHoe pacnpegeneHue. Pacnpeaenenue lNyaccoHa.
122 OpHoMepHoe HopMaribHoe pacnpeaeneHme.
123 OCHOBHbIE XapaKTEPUCTUKM CITyYalHOW BEMUYMHBI.
124 KoBapuauusi n KoadduumeHT koppenauun.
125 MpenenbHble TeOPEMbI TEOPUM BEPOSTHOCTU. 3aKOHbI BONbLUMX YMCEN.
126 OcHOBHbIE 334241 U NOHATUA MaTCTaTUCTUKN.
127 Bbibopka 1 cnocobbl ee 3agaHus.
128 ToyeyHoe u nHTepBarnbHOE OLEHMBAHNE OCHOBHbIX XapaKTepUCTUK.
129 CBA3b Mexay oLnOKo BbIBOPKU, PUCKOM M 06 bEMOM BbIGOPKN.

130 OueHka byHKLMKN pacnpegeneHms 1 NAOTHOCTU pacrnpeaeneHus.
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MeTon MomeHTOB npu NOCTPOEHNN OLLEHOK.

132 MeToa makcMmanbHOro npaBgono4ooms Npy NOCTPOEHMM OLEHOK
133 MpoBepka runotes. OCHOBHbIE MNOHATUS.

134 | lemma HenmaHa-lupcoHa. PelueHne npocton napameTpuyecKkor rmnoTessbl
135 Kputepun cornacus lNMupcoHa.

136 KoppensaumoHHbIi aHanm3. OCHOBHbIE MOHATUS.

137 MapHasa koppenauus.

138 OnwncaHune nuHenHoONM perpeccun no Bolbopke.

139 MeToa HaumeHbLINX KBaApaToOB U OQHOMEPHAas perpeccus.

5.2.2 TunoBble TeCTOBble 3a4aHUSA

He npeaycmoTpeHbl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

1. Bblumcnutb 3agaHHbI onpegenuTens 2-Msa cnocobamu.

2. PelwunTb 3ajaHHYO CUCTEMY JNIMHEWHbIX anrebpanyecknx ypaBHEHUIN U BbINOMHUTL MPOBEPKY.

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTPUYHBIM METOOOM.

3. O6bpaTuTb 3agaHHyt0 MaTpuLUy Y BbINOMHUTL NPOBEPKY

a) METOAOM 3fIEMEHTapPHbIX NPeobpa3oBaHuii;

b) meTOQOM COHO3HONM MaTpULbI.

. OnpegenuTb paHr 3agaHHoON MaTpuLbl.

. Belumncnutb 3agaHHble npegensi

. HanTtn Toukn paspbiBa 3agaHHON PyHKLUMM (ECNN OHM €CTb) U yKa3aTb XapakTep paspbiB

. Belumcnute  npousBogHble 3agaHHON PyHKLMK

. PackpbITb HeonpegeneHHoCTb No npasunam Jlonurans.

. Bbuncnutb gudpdeperHumnan dyHkumn.

10. HainTi 3agaHHble HeonpeaeneHHble nHTerparbl

11. Bblumcnutb 3aaHHbIA ONpeaeneHHbI MHTerpan

12. BbluMCnnTb HECOBCTBEHHBIV MHTErpan UM yCTaHOBUTb €ro pacxoguMocCTb.

13. HanTtun YacTHble Npon3BodHbIE NEPBOro 1 BTOPOro nopsiaka Ans 3agaHHbIX yHKUWNA.

14. Hantun ctaumoHapHble TOYKM 3aaHHON DYHKUUKN ABYX NEPEMEHHbLIX U ONpeaenvTb UX XapakTrep.
15. BblumMcnnTb 3afaHHbI MOBTOPHLIN MHTErpan.

16. BblumcnuTb 3agaHHbI ABOVHOW MHTErparn.

17. Haintn obuwiee pelweHune 3agaHHoro anddepeHumanbHoro ypasHeHus 1-ro nopsgka.

18. Hawntu peweHue 3agaun Kowwm gns 3aagaHHoro guddepeHumnansHoro ypasHeHus 1-ro nopsigka.
19. Hantum obLiee pewweHne 3agaHHoro gnddepeHumansHOro ypaBHeHUs 2-ro nopsiaka.

20. Hantu nHtepBanbHoe pacnpegeneHve 3agaHHon BIGOpKK

21. MoCcTponTb rMCTOrpamMmmy YacToT U OTHOCUTENbBHbIX YacTOT A4St 3a4aHHON BbIOOPKM.

22. Hantu ToueyHoe pacnpegeneHune Bolbopku 3agaHHON BbIGOPKU.

23. HanTtu amnupuyeckyro yHKLUMIO pacnpeneneHnsi U NocTponTb ee rpadunk Ans 3agaHHOM BbIGOpKK
24. HanTu ToYeYHble OLeHKN MaTeMaTUYeCcKoro OXXngaHus n Aucnepcum, cpeaHekBagpaTUYHOrO OTKITIOHEHUS U
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VICI'IpaBJ'IeHHOVI ancnepcun.

25. MNMpoBepuTb rMnNoTe3y 0 cpegHem Ans 3agaHHoN BbIGOPKY.

5.3 MeToaunyeckue matepuansi, onpegensilolime npouenypbl oLleHUBaHUA 3HaHWW, YMeHUW, BNagaeHui (HaBbIKoOB
1 (MNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpomMexyTo4yHoM atTectaunm U nopsiaoK NMMKBUAaLNM akagaeMnyeckomn
3a10/MKEeHHOCTHN

MpoBeneHve NPOMEXYTOYHON aTTecTaLuumn pernameHTMpoOBaHO NokKanbHbIM HOpMaTUBHLIM aktom CI6IYITaA

«lMonoxeHune o npoBefeHunn TeKyLero KOHTposn4d ycnesaemMmocTt 1 npomemyTquon atTectauum o6yqalou4mxc;|»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHas

5.3.3 Oco6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

|_|pl/l npoesegeHnn sk3amMeHa BpemMd, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaBIIAET He oonee 40 MuH.
CoobLeHue pe3ynbTaToB 06yqalou.|,emyc;| npon3BoanUTCA HenocpenCTBeHHO nocrie yCTHOro oTeeTa.



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepartypa

AsTOp

3arnasue

M3gaTtenbcTBo

| [oa nspaHma |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

yxos, B. A., KoTos, Kypc Bbicwen matemaTukn. B http://www.iprbooksh
I A., Kotosa, O. B. 2-x Tomax. T.II Makeeska: [loHbacckas 0p.ru/99383.html
HaumoHanbHas akagemuns 2020
CTpouTENbLCTBA U
apxutekTypbl, O6C ACB
Wwunoea, 3. B., Teopusi BEPOATHOCTEN U http://www.iprbooksh
Wwunos, O. U. MaTemaTuyeckas crtatuctuka Capatos: A Nun Ap Bykc 2015 op.ru/33863.html
Kasakos A. A., AHanuTuyeckas reomeTpus. http://publish.sutd.ru/
YKnxapesa A. A. Y. 1 crne.: crierynrtn 2016 tp_ext_inf_publish.ph
p?id=20169015
3ybosa, W. K., Octpas, | OcHoBbl MaTemMaTU4eCKoro http://www.iprbooksh
O. B., AHundeposa, J1. | aHanusa (Mmoaynb OpeHbypr: OpeHbyprckui op.ru/78807.html
M., Paccoxa, E. H. «OnpegeneHHbIn nHTerpan un rocyapCTBEeHHbIN 2017
HecobCTBEHHbIE yHusepcuteT, 36C ACB
NHTErpanbi»)
myxos, B. A., KoTos, Kypc Bbicwen matemaTtuku. B http://www.iprbooksh
. A., Kotosa, O. B. 2-x Tomax. T.| Makeeska: [loHbacckas 0p.ru/99382.html
HaumMoHanbHas akagemus 2020
cTpouTEeNbCTBaA U
apxutekTypbl, 95C ACB
Oertapesa, O. M., Bobicwasa matematuka. Ka3saHb: KazaHckuit http://www.iprbooksh
XysunaxmeTosa, P. H., MaTepwuansl onst NOAroTOBKK HaLMOHaNbHbIN op.ru/61962.html
XysunaxmeToBa, A. P. 6akanaBpoB n nccnenoBaTenbCKum 2016
cneunanmncTros. YacTb | TexXHoorm4eckmm
yHVMBepcuTeT
MarasuHHukos, J1. U., Bbicwasa matematuka. Tomck: ToMCKui https://www.iprbooks
MarasunHHukos, A. J1. OudbdepeHumnansHoe rOCy/1apCTBEHHBbII hop.ru/72078.html
ncuncnexHne YHUBEpPCUTET CUCTEM 2017
ynpaerneHns n
pPaamno3aneKkTPoOHUKM
6.1.2 [lononHuTenbHaa yuyebHas nutepaTtypa
MBaHoBa, C. A. MaTtemaTtuyeckuii aHanma KemepoBo: KemepoBckuii http://www.iprbooksh
TexHonoru4eckuit 2014 0p.ru/61290.html
WHCTUTYT NULLEBOMN
NPOMbILLNIEHHOCTH
MapaxoBckuir, A. C., MaTemaTtuyeckun aHanms. Crasponons: Cesepo- http://www.iprbooksh
Benaw, A. H. WHTerpansHoe ncumcneHne KaBkasckum 2015 op.ru/62846.html
denepanbHbIv
yHVUBEpCUTET
HwukoHoBa, I, A., OudbdepeHumnansHoe KasaHb: KazaHckui http://www.iprbooksh
HwukoHoBa, H. B. ncyncneHne pyHKUnn ogHon HaLMOHaNbHbIN op.ru/79286.html
N HECKOIbKNX NEPEMEHHbIX nccnenoBaTenbCKUm 2016
TEXHOSOMNYECKNI
yHVUBEpCUTET
CeaHupgse, H. B, IvdbdepeHumansHoe CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
AkyHuHa, I, B. ncyncneHve B criyyae MeTep6yprckuii op.ru/49955.htmi
pyHKLMU OHOMN NEePEMEHHOI rocyaapCTBeHHbIN 2015
apXUTEKTYpPHO-
CTPOUTENbHbIN
yHuBepcuteT, O5C ACB
CepyHoB E. B., Matematuka. COopHVK 3agay http://publish.sutd.ru/
CepyHoBa E. A. Nno Teopun BEPOSATHOCTEN crne.: crieryntn 2016 tp_ext_inf_publish.ph
p?id=3582

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

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

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

PedepaTtuBHas u cnpaBoyHasa 6a3a AaHHbIX peLeH3npyemMon nutepatypbl Scopus [OnekTpoHHbin pecypc]. URL:

https://www.scopus.com




6.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmMHoOro o6ecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional
MATLAB
MHTepHeT-TpeHaxepbl B cchepe 06pasoBaHus

6.4 OnucaHme maTepmuanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyauTtopus OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneunanmsanpoBaHHas mebenb, Jocka
JlekumoHHas y A PYA 4 P A
aygutopus

CneuvanuavpoBaHHas mebenb, fgocka
YyebHasa ayautopust
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