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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:

OucuunnuHa 6a3vpyeTcs Ha KOMNETEHLUSX, CHOPMMPOBaHHLIX Ha NpeabiayLleM ypoBHe o6pa3oBaHus
2 KOMNETEHUMN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUNIIUHBI

OlMK-1: Cnoco6eH NpMMeHATb ecTeCTBEHHOHaY4Hble U 06LenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCKoro
aHanusa u mogenupoBaHuA B NpoceccoHanbHON feATeNbHOCTH
3HaTb: OCHOBHbIE MOHATMS W MEeTOAbl BbICWEN MaTeMaTukm B oObeme, HeobXoauMMOM Afisi MPaKTUYECKOro
NCMOob30BaHUsSl B NPOdECCUOHANBHOW AesATENbHOCTH
YMeTb: UCMNOMb30BaTb MaTemaTudeckue 3HaHus Ons  peweHust 3agady  npodeccuoHarnbHOW  AesiTenbHOCTH
NPUMEHNTENBHO K COBEPLUEHCTBOBAHMIO
Bna.qub: HaBblkaMW NpUMEHeHNA COBPEeMEHHOro mMateMaTu4eCKoro MHCTpyMeHTapua OnA pelleHUA MNpPpakKTU4YeCKnx

3ajadv; NOCTPOEHUs, U NMPUMEHEHUS MaTEMATMYECKUX MOAEeNen AN COBEPLUEHCTBOBAHUSA TEXHOMOrMYECKUX MaLUUH U
ob6opynoBaHus

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNUHE

KoHTakTHas
paboTta

MHHoBaLUl. dopma
dopmbl TeKyLLero
3aHATUA | KOHTpOns

HaumeHoBaHwve 1 cogepxaHue pasgernos,
TEM U y4eBHbIX 3aHATUIA

CcpP

Nex. Mp. | (4acwbl)
(vachl) | (vacel)

Cewmectp
(kypc ansa 3A0)

Paspgen 1. BektopHasa anrebpa

Tema 1. Teopusi BEKTOPHbIX NMPOCTPAHCTB.
JlnHerHble onepauun Hag BeKTOpamMu.
JlnHenHas 3aBUCUMOCTb, nUHeNHas
HE3aBUCUMOCTb, 6asuc, KOOpOUHATbI. 4 6 6 nn
KonnuHeapHble 1 KoMMaHapHbIe BEKTOPbI.
MpakTnyeckoe 3aHaTve: Onepauumn cC
BEKTOpamu

Tema 2. [lpou3BegeHne  BEKTOPOB.
CkansipHoe npou3BefeHne BEKTOPOB U €ro
CBOWCTBA. BekTopHoe nponsseneHne
BEKTOPOB W ero ceouctBa. CmellaHHoe
npoun3segeHne BEKTOPOB N ero CBOMCTBA
MpakTnyeckoe 3aHdaTMe: [lpousBeneHue
BEKTOPOB. CkansipHoe, BEKTOPHOE,
CMeLLlaHHoe.

Paspen 2. JlnHenHas anrebpa

Tema 3. MaTpuubl 1 onepaumm ¢ HUMN.
Onpepgenexune MaTpuubl. OcHoBHble
noHatna. Onepaumm Cc  MaTpuuamu.
KBagpatHas matpuua. MNMopagok maTtpuubl. 3 3 6
[encteunsa c matpuuyamu.

MpakTnyeckoe 3aHATUe: [enctBus Hapg
MaTpulamm.

Ko




Tema 4. Onpepenutenun. Onpepenurenu
2-ro u 3-ro nopsigko. Onpegenuteny n-ro
nopsigka. CBowcTBa onpeaenutenel n mx
BblYMCMEHNE

MpakTnyeckoe 3aHATHE: Cnocobbl
BbIYMCIEHUS onpeaenuTenen.

Tema 5. ObpatHas maTtpuua. MuHopbl 1
anrebpavdyeckne [JOMOSIHEHME MaTpULbI.
O6paTtHasa maTpuua B OObIMHOM CMbICIE.
CotosHast MaTpuua. BeluncneHvne obpartHon
MaTpuLUbl METOOOM COK3HOW MaTpuubl U
MEeTOOOM 3MneMeHTapHbIX NpeobpaszoBaHUii.
MpakTnyeckpe 3aHsATHE: Cnocobbl
BblYMCNEHNS 06paTHOM MaTpULbI.

Tema 6. PelweHne CcUCTEM JIMHENHbIX
ypaBHeHum

MpakTnyeckoe 3aHATME: PelwieHne cuctem
JNIMHENHbIX YPaBHEHUI

ra

Pasgen 3. AHanntnyeckas reomeTpus

Tema 7. CucteMbl KOOpaNHAT B ABYMEPHOM
N TPEXMEPHOM MPOCTPaHCTBaX.
MpakTuyeckoe 3aHsaTme: Meton koopanHaT

nn

Tema 8. NMpamMas Ha NNOCKOCTW.
Mpaktnyeckoe  3aHaTMe:  [pumeHeHne
ypaBHEHUN npsMon B peLueHnn
npakTU4ecknx 3agad.

nn

Tema 9. [llpamMas u“ NNOCKOCTb B
TPEXMEPHOM NPOCTPaHCTBE.
MpakTnyeckoe 3aHATME: PelueHne 3agad ¢
NPMMEHEHWEM  YPaBHEHUA MpPAMON  U©
NNOCKOCTW B MPOCTPAHCTBE

Tema 10. KpuBble BTOpOro nopsgka Ha
NOCKOCTN.

MpakTnyeckoe 3aHATHE: PelwweHun
KaHOHUYECKUX YpaBHEHWN KpWBOW BTOPOro
nopsiaka

WUtoro B cemecTpe (Ha kypce anga 3A0)

nn

KoHcynbTaumm n npomexyToyHas aTTectaumns
(OKk3ameH)

34

51

68

24,5

Paspen 4. OcHoBbl auddepeHumnansHoOro
NcYnCnenus

Tema 11. Tllpegenbl M UX BblYMCIEHME.
3ameuvaTenbHble npegensl. HenpepbiBHOCTb
YHKUNA.

MpakTnyeckoe 3aHATHE:! BbluncneHue
npeagenoB yHKUMK. NccnegosaHue yHKLMK
Ha HenpepbIBHOCTb, MOMCK TOYEK pa3pbiBa.

Tema 12. lNponssogHas, ee reoMeTpu4eckmne m
dusnyeckne NpuUnoXeHus.

MpakTnyeckoe 3aHsTMe: PellueHne 3agay Ha
BblYNCHEHNE NPOu3BOLHON oHoMn
nepemMeHHON.

14

Tema 13. ViccnepgoBaHue yHKUNIA C NOMOLLbIO
ouddepeHumansHOro UCHNCHIEHNS.
MpakTnyeckoe 3aHATHE: MNMpuMeHeHne npasuna
Jlonutans ans packpbITUA
HeonpeaeneHHocTen

14

ra

Pasgen 5. OcHoBbI MHTErpanbHOro ncHncneHnsa

14




Tema 14. NepBoobpasHas.

OnpegeneHne 1 OCHOBHble  CBOWCTBA.
WHTerpmpoBaHne Mo 4YactaMm UM 3aMeHa
nepemeHHbIX. IHTerpupoBaHne paumoHanbHbIX
byHKUMN. OCHOBHbIE Kracchl MHTErpupyembix
YHKUMNA.

MpakTuyeckoe 3aHsTWe: PeweHne 3agay ¢
NPUMEHEHNEM WHTErpupoBaHMsa MO YacTam U
3aMeHoMN nepeMeHHbIX. BbluncneHune
HeonpeaeneHHbIX UHTErpanos

Tema 15. OnpegenexHbi MHTErparn.
OnpegeneHne 1 OCHOBHble  CBOWCTBA.
dopmyna HbtoToHa-JlenbHuua.
WHTerpmpoBaHne Mo 4actaMm UM 3amMeHa
nepeMeHHbIX. eomeTpuyeckue,
MexaHuyeckme un  dusndeckme npUNoXeHns
onpefeneHHblx uHTerpanos. [lpnbnuxkeHHoe
BblYMCIEHNE NHTEerpanos: hopmyna Tpaneuun,
dopmyna CumncoHa. HecobcTBeHHbIE
WHTErpanbl U UX BblMUCTIEHNE.

MpakTnyeckoe 3aHsTUE: Bbluncnexune
OMNpPEeAEeneHHoro  WHTerpana  pasfnuyHbIMM
cnocobamn. BbluncneHne  HecobCTBEHHOrO
WHTErpana

14

Pasgen 6. ®yHKLUUN HECKONBKNX NEPEMEHHbIX

14

ra

Ko

Tema 16. [OudbdbepeHumanbHoe ucHUCNEHNE
PYHKUMA HECKOSNbKUX MEepPEMEHHbIX. YacTHble
Npon3BoaHbIE, nepBbIn NOJTHbIN
anddepeHumnan, rpaguMeHT, npousBogHas no
HanpaBeHuio. Bobicwne NPON3BOAHbIE.
Heobxogumoe w©  pgoctatodyHoe  ycrnoBue
NOKanbHOro 3KCTpEMYyMa. Bagava Ha
rno6anbHbIN MaKCUMYM U MUHUMYM.
MpakTuyeckoe 3aHATHE: nccnegosaHme
OYHKLMIN 1 NOCTpOoeHue rpadmnkos

Tema 17. [JBOVHOW M MOBTOPHbIE UHTErparsbl.
OnpegeneHne 1 OCHOBHble  CBOWCTBA.
BbluncneHne [OBOWMHBLIX WHTErpanoB. 3ameHa
nepeMeHHbIX B OBOWNHOM WHTerpane.
"eomeTpuyeckue, MexaHu4eckue "
usnyeckue NPUNOXeHnst OBOVHbIX
WHTerpanos.

KpuBonuHerHble  uvHTerpansl  nNepsBoro U
BTOporo popga. OnpegeneHne, OCHOBHbIE
CBOWNCTBA, Bbl4UCNEHNE.

MpakTuyeckoe 3aHaTME: BbluncneHne ABOMHbLIX
WHTerpanoB. BbluMcneHve  KPUBOMWHEMHbIX
UHTerpanos

WUtoro B cemecTpe (Ha kypce ana 3A0)

ra

KoHcynbTaumm n npoMexyToyHas atTectauuns
(OKk3ameH)

34

34

85

24,5

Pasgen 7. Teopua psgos

Tema 18. Yucnosble psdbl, OCHOBHblE
onpegerneHus. Teopust NONOXNTENbHBLIX PAOOB:
npu3Haku cpaBHeHus, Kowwu wn [JanambGepa.
3HakonepemeHHble psaabl, NpusHak JlenbHuua.
MpakTtnyeckoe 3aHaTMe: WccnegoBaHne Ha
CXOAMMOCTb 4YMCMOBbIX psagoB. [lpumeHeHue
Teopemsbl flenbHuua.

ra




Tema 19. ®yHKUMOHanbHbIE paabl, obnacTb
cxogumoctn. CTeneHHble psigbl, paguyc
CXOOMMOCTM cTeneHHoro psiga. Pag ®Oypeoe:
OCHOBHbIE onpeaeneHus.

MpakTtnyeckoe 3aHATUE: Psgbl. BbluncneHue
paguyca u uHTepBarna CXoAUMOCTU CTENEHHOIo
psga.

Pasgen 8. OnemeHTbl Teopum
anddepeHumnanbHbIX ypaBHEHNI

Tema 20. OB6bIKHOBEHHbLIE
andpdepeHumnansHble  ypaBHEHUS  NEpPBOro
nopsigka.

OnpepgeneHue, OCHOBHbI€E CBOWNCTBA,
reometTpuyeckass  umHtepnpetauus. Obuee
pelueHune, peweHne 3agadn Kowwn (HadanbHon
3afjaun). ypaBHEHUS C pasgensommmncs
nepemMeHHbIMMU, NNHENHbIE ypaBHEHNs,
OAHOPOAHbIE YpPaBHEHUs U MpMBOASILLUMECH K
HUM, YpaBHEHMS B MOMHbIX AMddepeHLmanax.
MpakTnyeckoe 3aHATHE: PeweHne
anddepeHunanbHblX — ypaBHEHWA  NepBOro
nopsiaka.

Tema 21. OObIKHOBEHHbIE
anddepeHunanbHble  ypaBHEHMST  BbICLLMX
nopsigkoB. OcHoBHble onpeaeneHuns. Obuiee
pelleHune, pewweHne 3agayn Kown (HayanbHoM
3agaymn). JlmHenHole  anddepeHumnanbHble
ypaBHeHust BTOPOro nopsiaka. basnc
npocTpaHcTBa peLueHunn. JInHenHble
andpdepeHunansHble  ypaBHEHUS  BTOPOrO
nopsiika C MOCTOAHHBIMW KO3 duMLMeHTamm
(oOHOPOAHLIE U HEOOHOPOAHBIE).
MpakTuyeckoe 3aHATHe: PeweHune
andpdepeHumnansbHblX  ypaBHEHUA  BTOPOro
nopsigka.

WUtoro B cemecTpe (Ha kypce ana 3A0)

ra

KoHcynbTauumn n npoMexyTovHas atrecrtauns
(Ok3ameH)

34

34

13

24,5

Pasgen 9. OcHOBbI TEOPUM BEPOATHOCTU

Tema 22. [llpegmeT Teopun BEPOATHOCTM.
OCHOBHbIE MOMOXEHUS TEOpPUMM BEPOATHOCTW.
OnemeHTbl KOMBUHaATOPWKM  (MEepecTaHOBKMU,
pasMeLLeHus1, COMeTaHMUs).

lMpocTpaHCTBO  3mMeMeHTapHbIX  COObITUNA.
OCHOBHbIE a@KCUOMbl TEOpPUM BEPOATHOCTW.
YpHoBas cxema. OCHOBHble TeEOpeTMKO-
BEPOATHOCTHbIE PYHKLUMMN N X CBONCTBA.
MpakTnyeckoe 3aHATME: Bbluncnexue
BEPOATHOCTM COBbITHSA.

Tema  23. OCHOBHble  XapaKTepUCTUKK
cny4ariHon BEJTMYNHBI. Pacnpepnenerus
cny4variHon BenuuuHbl. [NpeaenbHble TeopeMbl
TEopUN BEPOSITHOCTHN, 3aKOHbI BonbLINX YMcen.
MpakTnyeckoe 3aHATHE: Onpepgenexune
cny4yarHon BenuuuHbl. PeweHve 3agjay ¢
NPUMEHEHNEM OCHOBHbLIX TEOpPEM Teopuu
BEPOATHOCTM.

Pasgen 10. MatemaTun4yeckasa ctaTucTuka

ra




Tema 24. OcHOBHble 3agayM W MOHATUA
mMaTcTtaTuctukn. Bblbopka n  cnocobbl ee
3apaHus. pynnupoBaHne BbIOOPKN,
rmcTorpamMmma M rnosIMroH 4actotr.  ToYeyHoe U
WHTEepBarbHoOe oLeHMBaHne OCHOBHbIX
XapaKkTepUCTUK. 10
OueHka yHKLMK pacnpeneneHnst u NoTHOCTH
pacnpegeneHus.

MpakTnyeckoe

BapuraunoHHbIn

WHTepBarnbHoe

[NonuroH YacToT U rMcTorpaMmma

3aHaTue: Bbibopka.
psa. Toue4Hoe "
pacnpegeneHne  BblOOpKN.

Tema 25. Meton MOMEHTOB U MeToq
MaKcMmManbHOro

NOCTPOEHNN

HanMeHbLUNX
perpeccus.
MpakTuyeckoe

TeopeTudeckoro pacnpegenexus. [lposepka
HaxoxaeHve napameTpos
BbIOOPOYHOrO ypaBHEHUS IMHENHON perpeccun

rmnoTes.

oueHok. [lpoBepka rMnoTes.
KoppensaumnoHHbINn aHanms. MeToza
KBagpaTtoB W  ogHoOMepHas

npasaonoaobus npu

10 10 4

3aHATHE: Mogbop

ra

Wtoro B cemecTpe (Ha kypce anst 3A0) 34 34 13

KOHCYJ'IbTaLI,I/IVI N NpoOMEXYTO4YHaa aTtrectaumd

2,5 24,5

(Ok3ameH)

Bcero koHTakTHasa pa6orta u CP no

AucumnnunHe 299 277

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO
5. ®OH[, OLLEHOYHbIX CPEOCTB ANA NPOBEOEHUSA MPOMEXYTOYHOW ATTECTALMKU

5.1 OnucaHme nokasaTtenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oueHnBaHWs pesynbTaToB 0byyYeHus
KOMMeTeHUUn cpeacTea
[aeT onpegeneHne OCHOBHbLIX NOHATUI U TEOPEM NMHENHOW anrebpbl
N pasgenoB MaTtemaTMyeckoro aHanusa — AguddepeHumanbHoOro u
WHTErpanbHOro wucvucneHus, auddepeHumnanbHbiX ypaBHEHUR; a
Takxe BOCNpOU3BOANT UX AOKa3aTenbCTBa, NO3BONsoLLMne YCTaHOBUTL
B3aMMOCBSI3b MeXAy MaTemaTuyeckumm OObekTamuM U CBOWCTBaMM
3TMX 06bEKTOB Bonpocebl ans YCTHOrO
onKk-1 PelaeT TMnoBble 3agayn MO OCHOBHLIM pasfenam Kypca, NpuMeHsisi|cobeceaoBaHus

MaTemaTu4eckne MeToabl U MOLENMN.
CamocTossTeENbHO paboTaeT C€ MaTemMaTMdeckon nutepaTypon,
HeoOxoOMMOW [Ona  pelleHus NpuKnagHbiX 3agad, MNonb3yeTcs
Tabnvuamm 1 cnpaBOYHUKAMM

CTpouT maTtemaTtmyeckyto MOLENb paccMaTprMBaemMon 3agayu; Bbibopa
achdekTMBHOrO cnocoba pelleHuss 3agadn U cogepXkaTerbHOn
WMHTEpNpeTaumm NonyyYeHHbIX pe3ynbTaToB

MpakTKo-OpNeHTUPOBaHHOE
3apaHue (3agada)

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

LLikana oueHnBaHus

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnn4YHO) LUMPOKYIO 3pYyAMUMIO B OLEHWBaeMol oBnactu, ymeHue

MNonHbIN, ncyepnbiBaoLLmini OTBET, AABHO
OEMOHCTpUpYOLWMIA rnybokoe MnoHMMaHue npegmeTa u

ncnonb3oBaTtb TeopeTudeckne 3HaHuda Ona  peleHud
NpPaKTU4eCKmnx 3agau.




4

OTBET MOMHbLIA W  NpPaBUIbHbLIA, OCHOBAaHHbLIA  Ha
npopaboTke BCEX 00s3aTenbHbIX MCTOYHUKOB
(xopoLuo) nHdopMaumn. Noaxon K maTepuany OTBETCTBEHHbIN, HO
AOMyLLEeHbl B OTBETaX HECYLLECTBEHHbIE OLNOKN, KOTOpble
YCTpaHAKTCA TONbKO B pe3ynbtaTe cobecenoBaHms

3 (yRoBneTBOpPUTENLHO)

OTBET OEMOHCTPUPYET MOHUMaHWe npeaMeTa B LIENoM
npy HENosHbIX, crnabo apryMmeHTMPOBaHHbIX OTBETax.
MpucyTcTBYIOT rpybble HETOYHOCTU B OTBETaX, Npobens B
3HAHMSIX MO HEKOTOPLIM TeMaM, CYLLECTBEHHbIE OLIMOKN,
KOTOpble MOryT ObITb HaAeHbl K YaCTUYHO YCTPaHEHbl B
pesynbTaTte cobecenoBaHus

2 (HeyooBneTBopuUTENbLHO) [ Bonpoca.  [MonbiTka  CAMCbIBAHWUS,  UCMONb30BaHUS

HesHaHve 3HauMTenbHOM YacTu npuHUMNManbHO BaXXHbIX
3NneMeHToB ANCcunnInHbl. MHoroumcneHHole
CylleCTBEHHbIe owmnbKM. HenoHumaHne  3agaHHOro

Hepa3speLleHHbIX TEXHUYECKMX YCTPOWCTB unu
Nnonb3oBaHUs  MOACKa3KoW Apyroro 4enoBeka (BHe
3aBMCUMOCTM OT YCMELLIHOCTM TaKoW NOmMbITKK).

5.2 TunoBble KOHTPONbHbIE 3a4aHUs UNU UHble MaTepuanbl, Heo6xoAUMbIE ANt OLleHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | DOpMYyNMPOBKM BONPOCOB
Cemectp 1
1 KomnnekcHble uncna. Anrebpanyeckas dopma.
2 KomnnekcHble yncna. TpuroHomeTpudeckas popma.
3 Onpegenutenu 2-ro n 3-ro nopsgkoB. PelieHne cuctem NMHENHbIX YpaBHEHUI U3 ABYX U TPEX YPaBHEHUN.
4 Onpegenutenu n-ro nopsigka. Nx anemeHtapHble cBoctBa. CnocoObl BbIYUCNEHNS.
5 JInnenHble cuctembl n-ro nopsiaka. MNMpasuno Kpamepa.
6 ;\AanVILI,bI, UX BMObl U onepauumn Hag HAMK (CIOXeHUe, YMHOXEHMWE, YMHOXEHME Ha YUCIIO U TPaHCNOHMPOBaHWE
7 O6paTHas maTtpuua.
8 PelleHne nuHenHbIX cUCTEM  n-ro nopsigka B MaTpuyHOM Buge (B TepMMHaxX obpaTHOM MaTpuubl ).
9 JInnenHas 3aBncnmocTb ( HE3aBUCUMOCTb ) CTONOLOB MaTpuubl. PaHr matpuubl.
10 |Teopema o 6a3McHOM MUHOpeE.
11 MeToab! BbIYMCIEHNST paHra MaTpuLbl U HAaXoX4eHUsa 6a3nCHOro MMHopa.
12 JInHeliHbIE cuCTEMbI ypaBHeHUI obLuero Buaa. Mx anemeHTapHble npeobpasoBaHus. Metop Maycca.
13 OpHopoaHble cucTeMbl ypaBHEHUn. PaHr maTtpuubl 1 CyLLeCTBOBaHNE HETPUBMANBHOMO peLleHus.
14 CTtpykTypa obLiero peLleHs 0OAHOPOAHON CUCTEMbI YPABHEHUN.
15 HeogHopoaHble cnuctemMbl ypaBHeHUI obuero Buaa. Teopema KpoHekepa-Kanennw.
16 CTpoeHne MHOXeCTBa peLleHUin HeOAHOPOAHOWM CUCTEMbI YypaBHeHUI obLero Bnaa.
17 BekTopHoe npoctpaHcTBo. Onepauun Hag BeKToOpamu.
18 MoanpocTtpaHcTBa. JIMHenHble 060M04KN.
19 CBA3b Mexay pasnuyHbiMu 6asmcamu.
20 Mpeobpa3oBaHne koopanHaT Npu 3ameHe Gasuca.
21 JInHenHble onepaTopbl U X MaTpuvHas opma.
22 [encTtBusa c NMHeNHbIMK onepaTopamu.
23 MaTpuyHasa popma nuHenHoro onepartopa. Ee npeobpasoBaHue npu nepexoae k HoBoMy 6asucy.
24 |CobcTBEHHbIE YMcna U cobCTBEHHbIE BEKTOpa NMHENHOro onepartopa.
25 Mepexopa k 6asncy coOOCTBEHHBLIX BEKTOPOB, KOraa Bce COBCTBEHHbIE YMCMa Pa3UYHBbI.
26 CrvMMeTpuYHble onepaTopbl 1 X CBOWCTBA.
27 EBknuaoBo npoctpaHcTBo. OpTOHOPMUPOBAHHLIN Hasuc.
28 KBappaTtun4dHblie chopmMbl. [prBeaeHne nx K anaroHanbHoOMy BUAY.
29 CBoOWCTBO MHEPUUKN KBagpaTu4iHbiX bopm. MIHOEKChI 1 paHr KBagpaTu4dHbiX opM.
30 BekTopHOe npou3BeaeHne, cMellaHHoe NPoM3BeAeHNE BEKTOPOB.
31  |JluHnm BTOpPOro Nopsaka Ha NOCKOCTW.
32 Mpsamas Ha NnockocTu.
33 dnnunc, ero AUPEKTPUCHI.




34 Mnepbona, ee oUPEKTPUCHI.

35 Mapabona.

36 |YpaBHeHUs KpVBbIX BTOPOro nopsiaka B NONSPHbIX KOOpAUHaTax.

37 KoopauHathl B TpeXMEPHOM NPOCTPaHCTBE.

38 lMnockocTb B NPOCTpPaHCTBE.

39 Mpsamas B npocTpaHcTBe.

40 B3anmHoe pacnonoxeHue NpsamMoun 1 NoCKOCTU B NPOCTPaHCTBE

41 [MoBepxHOCTN BTOPOro nopsigka.

Cemectp 2

42 MocneposaTenbHocTH, Npeaen nocnegosartensHocTU. ApudmMeTrka npeaenos.

43 lMpu3Haku cylwecTBoBaHWS nNpegena nocneaoBaTenbHOCTY.

44 BeckoHeuyHO Manble n 6eckoHevHOo BonbLune nocneaoBaTensHOCTH.

45 Mpegen dyHKkuMK, apudmeTrka Npeaenos.

46 ®yHKUMK, HenpepbiBHbIE B ToYke. Knaccudukauns pas3pbiBoB.

47 3ameyvaTenbHble Npegenbl, YUCHo e.

48 CsoiicTBa HenpepbIBHbIX MYHKLMIA, Teopema O MakCuMyMe.

49 lMpounsBoaHas, ee reoMeTpu4eCKUn n omanyeckuin cmbicn. TexHuka guddepeHunpoBaHus.

50 Mpoun3BoaHble OT aneMeHTapHbIX OYHKLMIA, OT CIIOXHOW 1 0OpaTHOM OYHKUMIA, OT OYHKUNIA, 3a4aHHbIX
napameTpU4ecKu.

51 MepBbI AMddepeHumnan, ero reomeTpnyeckuin cmeicn. MiisapnaHtTHoCcTb gnddepeHumana. NpumeHeHue
anddepeHumana B YUCNEHHbIX 3ajadvax.

52 MponssoaHble 1 guddepeHumansl BbICLUMX NOPSAKOB.

53 Teopembl Pepma n  Ponns.

54  |Teopewmsbl Jlarpanxa n Kowwu.

55 Mpasuno Jlonutans.

56 Teopema Tewnnopa.

57 MOHOTOHHOCTb (OYHKLMM 1 3HAK ee NPOM3BOAHON. BbINyKNOCTb (PyHKLMKN 1 3HAK BTOPON NPOM3BOAHON. TOYKM
nepermnba

58 Heobxogvmoe n goctaToyHOe YCroBuWS NoKarbHOro MakcMMyma ( MUHUMyma ).

59 [3agauym o rnobanbHOM ¥ fTIOKanNbHOM MakCcuMyme ( MUHUMYME ).

60 AcumMnTOoThl PyHKLMK. MMOCTpOoeHue rpadnKkoB 1 nccriegoBaHne yHKUNNA.

61 MepBoobpasHasa. OnpeneneHne n 0OCHOBHbIE CBONCTBA NepBoo6pa3Hoi. Tabnuua OCHOBHbIX NepBOOOpasHbIX.

62 3ameHa nepeMeHHOWN, UHTErpUPOBaHNE MO YacTaM B NepBOOOpa3HON.

63 MonvHOMBI, paunoHanbHble OyHKLMK, pa3noxeHne paumoHanbHOW YHKUUN Ha NpoCcTenne paumoHanbHble
DYHKLMN.

64 UHTerpanbl oT paumoHanbHbIX yHKLWIA

65 UHTerpanbl OT OyHKLMI, coaepKaLlnx nppaLmoHansHOCTm

66 WHTerpupoBaHne TpUroHoMeTpruyeckux OyHKLU

67 OnpepgeneHHbIvi MHTerpan. OnpeaeneHre, OCHOBHbIE CBOWCTBA.

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

69 3ameHa nepeMeHHOM U UHTErpupoBaHME MO YaCTsIM B ONPEAENEHHOM MHTErpane

70 Hecob6cTBeHHble MHTerparnbl nepeoro poga. MNpusHakn cxognmocTy.

71 Heco6cTBeHHble MHTerparnbl BTOporo poaa. MNpusHakm cxogumocTy.

72 HecobcTBEHHbIE MHTErparbl BTOPOro poga. MNpusHakm cxogumocTy.

73 OnuHa kpuBon u nnowagk nnockon durypel. O6bem Ten BpaLleHus.

74 |DYHKUMM HECKONbKMX NepeMeHHbIX, obLue onpeaenexHns. HenpepblBHOCTb.

75 YacTHble nponssBogHble. [epBbin nonHbIN anddeperHuman. Ero ntHBapMaHTHOCTb.

76 OudpdepeHumnpoBaHe CrnoXHon yHKUMU, HEABHON (PyHKLMK.

77  |JlokanbHbIA MakcuMym (MUHUMYM) OYHKLUK ABYX NnepemeHHbIX. Heobxoanmble ycnosus.

78 |docTaToyHble yCNOBUS NOKanbHOIro Makcumyma (MUHUMyMa) YHKUMN OBYX NEPEMEHHbIX.

79 "noGanbHbI MakCMyM (MUHUMYM) PYHKLMM ABYX NEpPEMEHHbIX. Cxema pelueHnst 3agauu.

80 OsonHon nHterpan. OnpegeneHne, OCHOBHbIE CBOMCTBA.

81 [MoBTOPHbLIN MHTerpan yHKUMK ABYX NnepeMeHHbIX. OnpeaeneHne, OCHOBHbIE CBOWCTBA.

82 CBA3b ABOWNHOIO 1 NOBTOPHOIO UHTErparos.

83 3ameHa nepeMeHHON B BOMHOM MHTErpare




84 KpuBonuHenHbin nnterpan 1 poga. OnpegeneHne, OCHOBHbIE CBOMCTBA.
85 KpvBonuHenHbi uHTerpan 2 poga. OnpegeneHve, OCHOBHbIE CBOWCTBA.
86 dopmyna NpuHa 1 ee cneacTeus.
87 MpunoxeHns ABOMHOrO U KPUBOINUHENHBIX UHTErpanos
Cemectp 3
88 Yuncnosble pagbl: OCHOBHbIE ONpedeneHns, CXOAMMOCTb, Kputepuin Ko,
89 MonoxwutensHble psaabl. MNpu3Hakm cpaBHEHMS.
90 Mpwu3aHak Kowm n npusHak [Janambepa.
91 MHTerpanbHbI MPU3HAK CXOAUMOCTW MOSTOXUTENBHOIo psaa.
92 Psabl ¢ BelecTBEeHHbIMM YnieHaMu. YCrnoBHas 1 abconioTHas CX0aMMOCTb.
93 3Hako4vepegytowmecs psgbl. MNMpusHak cxogumocTu Jlenbrumua.
94  |DyHKUMOHanNbHbIE paabl. CXOAMMOCTb, paBHOMEpPHAasi CXOAMMOCTb.
95 |CteneHHble psAabl. Teopema Abens.
96 O6nacTb Cx0AUMOCTHK CTeneHHoro psaa. Pagmyc cxogmmocTu.
97 Teopema 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO paaa.
98 CBoWCcTBa CyMMbl CTEMNEHHOTO psiia, MOYNEHHOE UHTErpMpoBaHne 1 anddepeHunpoBaHme.
99 Psag Tennopa. Teopema 06 ycrnosum cxogumocTun paga Tennopa.
100 |Psagbl Ternopa gnsa exp(x), sin(x), cos(x).
101 |TpuroHomeTpudeckas cuctema PyHKLMNA.
102 |Psagbl dypbe. Teopema o cxogumocTu psga dypee.
103 |Psag ®ypbe onsa YeTHbIX U HeYeTHbIX PYHKUMIA. Pag ®ypbe ansa nepmognyeckmx QyHKUNN.
104 |Psag ®ypbe B 3KCNOHEHUManNbLHon gopme.
105 |OLY nepsoro nopsaka. O6Lmne onpegenennsi, reoMmeTpuyeckoe NCTONKOBaHME.
106 |Teopema o paspewwmmocTth 3agadm Kown gna OLY nepsoro nopsigka.
107 |OLOY c pasgensiowmmmuca nepemeHHbiMn. OgHopoaHble OY u npuBogdALwmMeEcs K HAM.
108 |YpaBHeHus B nonHbix anddepeHumanax n nuHerHsle OLY nepBoro nopsgka.
109 |OLOY stoporo nopsigka. Obwme onpegeneHus. Teopema o 3agade Kowum.
110 |OLOY BsToporo nopsaka, 4onycKalLimMe NoCTPOeHMs OBLLEro peLleHus.
111 |JluHeliHble ogHopoaHble OL1Y BTOpOro nopsiaka.
112 |JlnHelHble HeogHopoaHble OLY BTOpOro nopsgka.
113 |JlnHelHble ogHopoaHble OLlY BTOpOro nopsgka ¢ NOCTOSIHHbIMK KO3 duLMeHTamum.
114 |NlnHenHble HeogHopoaHble OLlY BTOPOro nopsiika ¢ MOCTOSAHHbIMU KO3 DULMEHTAMMU.
115 |Teopus konebaTenbHOro KOHTypa.
Cemectp 4
116 OCHOBHbIE NOHATUSA TEOPUUN BEPOATHOCTMU.
117 YcnoBHble BEPOATHOCTU. BEpOoATHOCTb CNoXHbIX coObITMI. Dopmyna Bareca.
118 PacnpeneneHue cnyvyanHom BennyMHbl. HenpepbiBHLIN U OUCKPETHLIN crydaun.
119 BbuHomMuanbHoe pacnpepeneHue. PacnpegeneHue NyaccoHa.
120 OpHomMepHOe HopMarnbHOE pacnpeneneHme.
121 OCHOBHble XapakTePUCTUKUN CITyYaHOW BENNYMHBI.
122 KoBapwuauusa n koadhuumneHT Koppensauuu.
123 [MpenenbHble TEOPEMBI TEOPUM BEPOSTHOCTU. 3aKOHbI BONbLUMX YKCEN.
124 OcHOBHbIe 3aa4M 1 NOHATUS MaATCTaTUCTUKN.
125 Bbibopka n cnocobbl ee 3agaHus.
126 ToyeuyHoe u NHTepBarnbHOE OLEHMBAHNE OCHOBHbIX XapaKTEPUCTUK.
127 CBs3b Mexay OLMOKON BbIBOPKN, PUCKOM U 06 EMOM BbIOOPKM.
128 OueHka yHKUUKM pacnpegeneHns 1 NoTHOCTU pacnpeaeneHus.
129 MeTog MOMEHTOB NpPM NOCTPOEHUM OLIEHOK.
130 MeToa MakcumarnbsHoOro npaegonofobus npy NOCTPOEHUN OLLEHOK
131 MpoBepka runotes. OCHOBHbIE MOHATUS.
132 |Jlemma Henmana-lupcoHa. PelleHne npocton napameTpuyeckon rmnoTtesbl
133 KpuTtepun cornacus lNupcoHa.
134 |KoppensunoHHbin aHanu3. OCHOBHbIE MOHSATUS.
135 MapHasa koppenauus.
136 |OnucaHue NUHeHOW perpeccumn no Belbopke.




137 [MeToa HavMeHbLUMX KBaApaToOB M OAHOMEpPHasi perpeccusi.

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycMoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchl)

1. Bbelumcnutb 3agaHHbIN onpegenvTens 2-Ma cnocobamm.

2. PewnTb 3agaHHylo CUCTEMY MUHENHbIX anrebpanyecknx ypaBHEHUIA 1 BbINOSHUTL MPOBEPKY.

a) metogom Kpamepa;

b) meTtogom Naycca;

C) MaTpPUYHBLIM METOOOM.

3. O6paTnTb 3a4aHHY0 MaTPULY U BbINONHUTL NPOBEPKY

a) MeTo0M 3fieMeHTapHbIX NpeobpasoBaHuii;

b) meTogom coo3Hon maTpuLbl.

4. Onpenenutb paHr 3agaHHon MaTpuLbl.

5. BblumcnuTb 3agaHHble npegensi

6. Hantu Toukm paspbiBa 3a0aHHON (DYHKLUMM (€CNU OHU €CTb) U yKa3aTb XapakTep pas3pbiB

7. Bblumcnntb Npou3BoAHbIe 3agaHHOM OYHKLMK

8. PackpbITb HeonpeaeneHHOCTb No npasunam Jlonutans.

9. Boliumcnntb andpdepeHuman yHKunn.

10. Hantun 3agaHHble HeonpeaeneHHble MHTerparnbl

11. BbluMcnnTb 3afaHHbIV onpegeneHHbIn HTerpan

12. BblYMCnMTb HECOOCTBEHHBIN UHTErPan Unn yCTaHoBUTb Er0 PacXoanMOCTb.

13. HanTtu YacTHble NpoM3BOAHbIE MEPBOrO M BTOPOro Nopsigka Ans 3agaHHbIX yHKLMA.

14. Hantu ctaumoHapHble TOYKM 3agaHHOM OYHKUMN ABYX NEePEMEHHbIX 1 onpeaenuTb NX XxapakTep.

15. BbluMcnnTb 3a4aHHbIV MOBTOPHbLIN MHTErparn.

16. BblumcnuTb 3agaHHbIA ABOMHOW MHTErparn.

17. Hantun obwee peweHne 3agaHHoro guddepeHumansHoro ypaBsHeHns 1-ro nopsaka.

18. Hawntu peweHue 3agauun Kowwm ans sagaHHoro guddepeHumnansHoro ypasHeHns 1-ro nopsgka.

19. Hantum obwee peweHne 3agaHHoro auddepeHumnansHoro ypaBsHeHns 2-ro nopsaka.

20. Hantu nHTepBanbHoe pacnpeneneHve 3agaHHon BbIGopkn

21. MNocTpouTb rMCTOrpaMMy YacToT U OTHOCUTESbHBLIX YacTOT ANs 3aAaHHON BbIGOPKU.

22. Hantu ToyeyHoe pacnpegeneHne BelbOpkn 3a0aHHON BbIOOPKM.

23. Hantu smnmpuyeckyto yHKUMIO pacnpeneneHns n nocTpontb ee rpaduk Anst 3agaHHom BbIGopKu

24. HanTn ToYedHble OLIEHKM MaTeEMaTUYECKOro OXMaaHnsa U OUCNepcumn, CpeaHeKBagpaTUYHOrO OTKITOHEHMWS U
ncnpasreHHOW ANCnepcun.

25. MNMpoBepuTb rMNoTe3y 0 cpeaHem Ans 3agaHHoON BbIGOPKM.

5.3 MeToaunyeckue matepuansl, onpegensiowme npoueaypbl OLLleHMBaHUA 3HaHWUIA, YMeHWUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLlerocsi K NpomMexXyTo4yHowu atrectauMm m nopsaaok MIMKBUaaLMu akageMmuieckomn
3a[0/MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauun pernaMmeHTUpPoOBaHO NoKanbHbIM HOpMaTMBHBIM aktom CII6IMYIMTA
«Mannwanmme N NNNARANAHINIA TAKVIIIATN l(!'\l-ITI"\L'\I'ICI \/CARRAAMNCTIA 4 INAMAWVTAUHNIA ATTAarTAal A NAvVUAINITTIAYCay
5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUMnInHe

YcTHas + lNncbmeHHas KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMmu nNo AUCLUUNNnHe

Mpwv npoBedeHWN 3Kk3amMeHa BpeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnseT He Gonee 40 MUH.
Coob6LeHne pesynbTaToB obyyaroliemycs Npon3BoaUTCS HEeNOCPeACTBEHHO NOCre YCTHOro oTBeTa.

6. YHEBHO-METOOAMYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO ["loa uspgaHua | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
3yboBa, U. K., OcTpasn,|OcHOBbI  MaTeMaTU4eCKOro http://www.iprbooksh
0. B., AHundeposa, J1.|aHanusa (mogynb| OpeHbypr: OpeHOyprckuii op.ru/78807.html
M., Paccoxa, E. H. «OnpepgeneHHbi HTErpan u rocyaapCTBEHHbIN 2017
HecobCTBEHHbIE yHuBepcuteT, 36C ACB
NHTErpanbi»)
MBeaHoBa, C. A. MaTtemaTtunyeckuin aHanus Kemeposo: KemepoBckui http://www.iprbooksh
TeXHOJ'IOFM‘-IeCKMﬂV 2014 0p.ru/61290.html
WHCTUTYT MULLIEBOW
NPOMbILLNEHHOCTY
LWunoea, 3. B., lUunos,|Teopnsi  BEpOATHOCTEN 1 https://www.iprbooks
0. n. mMaTemaTuyeckas ctatuctuka | Capatos: A N Ap Bykc 2015 hop.ru/33863.html




Kasakos A. A, |AHannTMyeckasa reomeTpus. http://publish.sutd.ru/
Kuxapesa A. A. 4.1 cre.: crierynrtp 2016 tp_ext_inf_publish.ph
p?id=20169015
yxos, B. A., KoTos,|Kypc Bbicluen maTtemaTukn. B ) http://www.iprbooksh
r. A, Kotoa, O.B. |2-x Tomax. T.I Maxeeska: [loHbacckas 0p.ru/99383.html
HaLuuoHanbHas akagemMusi 2020
CTPOUTENLCTBA U
apxutektypsl, 96C ACB
yxos, B. A., KoTos,|Kypc Bbicluen maTemaTunki. B . http://www.iprbooksh
[. A, Kotosa, O.B. |2-x Tomax. T.I Maxeeska: [loHbacckas op.ru/99382.htm
HauMoHanbHasa akagemMus 2020
cTpouTenbcTBa u
apxutekTtypbl, 96C ACB
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
Ceanugse, H. B.,|dnddepeHumansHoe CaHkr-lNeTepbypr: CaHkT- http://www.iprbooksh
AxyHuna, I, B. ncuuncneHune B cnyyae MeTtepbyprekun op.ru/49955.html
dYHKUMM OAHON NEepeMeHHON rocyaapCTBEHHbIN 2015
apPXUTEKTYPHO-
CTPOMTENbHbIN
yHuBepcutet, O6C ACB
3aBbsnos O.I'.,|Teopuss  BeposATHOCTEM MU http://ibooks.ru/readi
MognoseTtHas HO.B. MaremaTn4eckas ctaTtucTuka . o ng.php?
C npumeHeHnem Excel wn Mocksa: fMpomeTen 2018 short=1&productid=3
Maxima 59702
HukoHoBa, TI. A, |OvuddepeHumnansHoe KasaHb: KazaHckun http://www.iprbooksh
HwukoHoBa, H. B. ncymcneHne yHKUUN ogHOM HaLMOHanbHbIN op.ru/79286.html
N HECKOMBbKNX NEPEeMEHHbIX ncerneaoBaTenbCKui 2016
TEXHOMOMM4YeCK1N
YHUBEPCUTET
MapaxoBsckuin, A. C.,|Matematnyeckunin aHanus.| Craspononb: CeBepo- http://www.iprbooksh
benaw, A. H. WHTerpanbHoe ncumcneHune Kaeka3sckui 2015 op.ru/62846.html
dhenepanbHbIv
YHUBEPCUTET
CenyHoB E. B.,|MatemaTtuka. CO0opHUK 3agau http://publish.sutd.ru/
CepnyHoBa E. A. Nno TEOPUN BEPOATHOCTEN chne.: crieryntg 2016 tp_ext_inf_publish.ph
p?id=3582
Lvnayes B. C. 3agayvHuk no BbICLUEWN https://ibooks.ru/read
martemarike Mocksa: NHdpa-M 2020 ing.php?

short=1&productid=3
61249

6.2 NMepe4yeHb NnpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [AnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
MHdopmaumoHHasa cuctema «EamHoe okHO gocTyna Kk obpasoBaTtenbHbiM pecypcaM. Pasgen. MHdopmaTtuka m
NMH(POPMaLMOHHbIE TEXHONOMMM» [ONekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
PedepaTtnBHas n cnpaBoyHast 6a3a AaHHbIX peLeH3MpyeMOon nuTepaTtypbl Scopus [SnekTpoHHbIN pecypc]. URL:
https://www.scopus.com

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmMHoOro oéecne4vyeHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

NHTepHeT-TpeHaxepbl B cdpepe obpasoBaHus

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeO6XO0AMMOW ANA OCYLLEeCTBNEHUsS obpa3oBaTeNibHOro
npouecca no AUCUUNIIMHe

Ayautopus OcHalleHve
NekunoHHas MynbTumMeauiiHoe o6opyaoBaHue, cneLumanuanpoBaHHas mebernb, Aocka
ayamTopust

YyeGHas ayautopus

CneuunanuanpoBaHHasa mebernb, 1ocka
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