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Gakanaspuat

OYHO-3ao4HadA

KoHTakTHasa pabota .
CemecTp obyyarowmxcst Cam. | KowTpons, Tpynoé dopma )
(kypc Ans 3A0) Mpakt. | pabota| wuac. |M<oCTe, | MPOMEXYTOUHON
JNekunn 3aHSTUR 3ET aTTecTayum
1 = = a i 2 > Ok3aMeH
Pra 34 34 85 27 5
2 = > > 2 2 2 Ok3ameH
Pnag 34 34 49 27 4
3 = - L i 2 2 Ok3aMeH
PMa 17 17 83 27 4
4 = 17 L ne 27 > Ok3amMeH
P 17 17 119 27 5
ViToro yn 102 102 336 108 18
Pra 102 102 336 108 18
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Pabo4asa nporpamMma AMCLUMNAMHBI COCTaBreHa B COOTBETCTBUM C hefepanbHblM rocygapCcTBEHHbIM 0Opa3oBaTenbHbIM
CTaHOapToM BbicLlero o6pasoBanus no HanpasneHuto nogrotoskn 09.03.02 HdopMaUMOHHbBIE CUCTEMBI Y TEXHOJSTOTUMN,
YyTBEPXAEHHBIM npukasom MuHobpHayku Poccun ot 19.09.2017 r. Ne 926

CocraButenb (K):

KaHanaaT U3nKo-maTeMaTnyecknx Hayk, [loueHT CenyHoBa EneHa
AHaTonbeBHa

Ot kadbeapbl cocTaBuTens: opuHa EneHa

3asegyowun kacbegpon NHOPMALIMOHHbIX 7] BnagumupoBHa

ynpaenAarnWnNx cCUCTem

Ot BbINycKkatoLLen kacdeapsi: opuHa Enena
3asegyowun kagenpom BnagumupoBHa

MeToguuecknin otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuHbl: CdhopmMupoBaTb KOMMNETEHUMM oby4vatowlerocsa B obnactu nuHenHon anrebpbl,
aHanuTUYeckon reomeTpuu, a Takke B obnactm maTemaTU4Yeckoro aHanuMsa, Teopun BEPOSITHOCTU U CTaTUCTUKW.

C(bOpMVIpOBaTb HaBbIKN NOCTPOEHNA N NpUMeHeHna MOZenen, BO3HUKAIOLLMX B VIH)KeHepHOVI npakTuke n nposeneHus
pacyeToB NO TakKMM MOAENAM.

1.2 3agaun gUCUUNIIUHBI:

CdopmupoBate 0a3oBbit Habop 3HaHWIA B NUHENWHOW anrebpe U MaTemMaTU4eckoM aHanuse, Teopuu
BEPOATHOCTU M MaTEMaTUYECKON CTaTUCTHUKE.

Pa3BuTb noruyeckoe n anropnTMmn4eckoe MblllurieHme 06yqarou.w|x09|;
Bblpa6OTaTb nepBuYyHble HaABbIKM MaTeMaTU4YeCKOro uccriegoBaHua npuknagHblX 3agad Cc MUCnolfib3oBaHnem

annaparta anre6pb| n reomeTpun (I'IOCTpoeHVIe Moenn TexXHU4YEeCKOoro npouecca wunm sdaBrieHUA U pelweHune 3agadu
MaTeMaTn4eCKnMmn MeTOLI,aMVI);

MpenoctaBuTb 0OYy4YalOWMMCS BO3MOXHOCTU ANsi (POPMUPOBaHUSI HaBbIKOB B PELUEHWM MaTeMaTU4eckux U
nccnefoBaTeNlbCkUX 3a4ad C OOBEAEHVMEM peLleHWsi [0 MpuUemMnemoro pesynbTaTta (cpopmynbl, yucna, rpaduka,
KayeCTBeHHbIe BbIBOAbI).

1.3 TpeboBaHuA K NpeaBapuTeNiLHON NOAroToBKE OOy4aloLerocs:

I'Ipe/J,BapMTeanaﬂ noAroToBKa npeanonaraeT co3gaHne OCHOBbI A5A CbOpMVIpOBaHVIﬂ KoMMeTeHuun, YKa3aHHbIX
BN 2, npu n3yv4eHnmn ogucumnninH:

OvicumnnuHa 6asupyeTcs Ha KOMMNETEHUMSAX, CPOPMUPOBAHHbIX Ha NpeablayLeM ypoBHe 06pa3oBaHus

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: Cnoco6eH NpMMeHATb eCTeCTBEHHOHaY4HbIe U OOLWEeNHXKXeHEPHbIe 3HaHUSA, MeToAbl MaTeMaTU4ecKoro
aHanusa u MoAaenupoBaHUA, TEOPEeTUYECKOro N aKCnepuMeHTanbLHOro uccrnefgoBaHus B npocgeccnoHanbHOM
0eATeNbHOCTH;

3HaTb: OCHOBHbIE MOHATUS U CTporme ookasartesnbCcTBa (baKTOB OCHOBHbIX pa3aerioB Kypca MmateMaTu4eCcKoro aHanmsa
YmMmeTb: Pewatb CTaHOapTHble I'IpOCbeCCI/IOHaJ'IbeIe 3ajayu Cc npumeHeHnem matemMaTu4ecKkoro aHanmsa
Bnapetb: HaBblikamn MmaTemaTnyecKkoro nccnegoBaHms 06 bLEKTOB I'IpOdDeCCVIOHaJ'IbHOVI [eATeNIbHOCTU

OrlNK-8: Cnocob6eH npuMeHATbL MaTemMmaTU4eckue Mogenu, MeToabl U cpeacTBa NPOeKTUPOBaHUA
MH(OPMaALIMOHHbIX U aBTOMaTU3MPOBaHHbLIX CUCTEM.

3HaTb: MeToabl MaTeEMaTUYECKOrO aHanusaa, Teopumn BepOATHOCTU U MaTeMaTU4eCcKon CTaTUCTUKN
YmeTtb: anIMeHFlTb MaTemMmaTudeckme MmeToabl Npun NpoeKTupoBaHn VIHQDOpMaLI,VIOHHbIX N aBTOMaTU3NPOBAHHbIX CUCTEM

Bnapetb: HaBbikamu NPpUMEeHEeHnA MaTemMaTudeCknx MeTodoB npu  pelleHun I'IpOdJeCCVIOHaJ'IbeIX 3aja4y C
ncnoJjibsoBaHnem VIHCbOpMaLWIOHHbIX TEXHONOrMNn

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
pabota

CP MHHoBAaL, dopma

dopmbl | Tekywiero
yacel p
(l?aitl) (HZEI;') | savsman. | rornpons

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ona 3A0)

Pasgen 1. JlnuHeiHasn n BekTopHasi anrebpa

Tema 1. BekTtopa, MaTpuubl,
onpegenuTenu.
MpakTtuyeckoe 3aHATMe: Onepauum cC 5 5 10

BekTopamu. [lencTtBuMs Hag MaTpuuamu.
Cnoco0bbl noacyeta onpegenurenen.
Tema 2. PeweHne cuctem nUHENHbIX
ypaBHeHWI

MpakTnyeckoe 3aHaATMe: PelleHne cuctem 1
NNHENHbIX YPaBHEHUN.

Tema 3. Teopus BEKTOPHbIX MPOCTPAHCTB.
JlnnenHasa 3aBNCUMOCTb, NUHENHas
He3aBUCMMOCTb,  6asuc, KOOpAWHATLI.
JInHenHble onepaTopbl U UX MaTpuvHas
dopma. CnekTpanbHbIN aHanmn3 MmaTpuL.
MpakTnyeckoe 3aHsaTHE: JInHenHbIe
onepauum Hapg BekTopamu  (pelueHue
3agad)




Tema 4. BunuHenHble n KBagpaTU4HbIe
dopmbl. MpuBegeHne KBagpaTUYHbIX
¢OopM K KaHOHM4Yeckomy BMay. CkansapHoe u
BEKTOPHOE MpOn3BEAEHNE.

Mpaktnyeckoe  3aHaTME:  [lpuMeHeHue
CKamnsipHOro M BEKTOPHOro npou3BefeHus
Ons pelweHnst  NpuKNagHbIX  3ajad.
(PeweHne 3agay)

10

ra

Pasgen 2. AHanutnyeckasi reomeTpus

Tema 5. Cuctembl KOOpAMHAT B ABYMEPHOM
N TPEXMEPHOM MPOCTPAHCTBAX.
MpakTuyeckoe 3aHsaTMe: MeTon koopanHaT
(pewweHve 3agav)

11

nn

Tema 6. lNMpsmasn Ha NIOCKOCTH.
Mpaktnyeckoe  3aHATMe:  [MpumeHeHue
ypaBHeHWI npsiMom B peLieHuu
NpakTU4eCKMX 3aaau.

11

Tema 7. [Tlpamas wn nAockocTb B
TPEXMEepPHOM NPOCTPaHCTBE.
MpakTnyeckoe 3aHsaTMe: PelleHne 3agad ¢
NPUMEHEeHUEM  ypaBHEHUW MpsAMOM U
NOCKOCTU B NPOCTPAHCTBE

11

Tema 8. KpuBble BTOpOro nopsigka Ha
NMOCKOCTH.

MpakTnyeckoe 3aHsaTME: PeweHun
KaHOHMYECKNX ypaBHEHUN KPUBOW BTOPOro
nopsiaka

12

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

34

85

KoHcynbTauum n npoMexyTodHas
aTTectaums (Ok3ameH)

24,5

Pasgen 3. OcHoBbl AnddepeHumnansHOro
ncuYmcneHus

Tema 9. [lpegenbl u uUX BbIHYUCMEHNKE.
3amevatenbHble npegenbl. HenpepbiBHOCTb
YHKUNRA.

MpakTnyeckoe 3aHaTHE: Bbluncnexwue
npegenos yHkumn. UccnegosaHue yHKUUK
Ha HenpepbIBHOCTb, MOWCK TO4YeK paspbiBa.
(pelueHne 3agad)

Tema 10. MNpounssogHas, ee reomeTpudeckue n
domamyeckme nNpUnoxeHus.

lMpakTtnyeckoe 3aHaTME: PeleHne 3agad Ha
BblYMCIEeHNE npou3BogHOM oJHoMn
nepemMeHHON.

Tema 11. ViccnepoBaHue (pyHKUMIA C NOMOLLBIO
andpepeHumanbHOro NCHMCNEHS.
MpakTuyeckoe 3aHATHE: MNMpuMeHeHne npasuna
Jlonutans ans packpbITHSA
HeonpeaeneHHOCTEN. (peLleHne 3agaq)

Pasgen 4. OCHOBbI MHTErPasnibHOroO UCYUCTIEHMS

Tema 12. lNepBoobpaszHas.

OnpeneneHMe U1 OCHOBHble  CBOWCTBA.
WHTerpupoBaHMe no yactaMm W 3aMeHa
nepemMeHHbIX. VIHTerpmpoBaHue paunoHanbHbIX
dPyHKUUN. OCHOBHbIE KNacCbl UHTErpupyeMbix
dyHKUUA.

lMpakTnyeckoe 3aHATME: PelweHne 3agady C
NPYMEHEHNEM WHTErPUPOBAHMSA MO 4acTaMm U
3aMeHoNn nepemMeHHbIX. BbluncneHne
HeonpegeneHHblx  uHTerpanos. (PeweHune
3agav)

10

ra

12




Tema 13. OnpegeneHHbIn UHTerpan.
OnpegeneHune n oCcHOBHble cBoncTBa. Popmyna
HetoToHa-llenbHnua.  WIHTerpupoBaHue  no
YyacTam n 3ameHa nepeMeHHbIX.
"eomeTpuyeckme, MeXaHun4eckme n
dusmdeckme  NPUNoXeHUs  onpegeneHHbIX
uHTerpanoB. [pubnmxeHHoe  BblYMCNEHME
WHTerpanos: ¢opmyna Tpaneuun, dopmyna
CumncoHa. HecoOCTBeHHble MHTerpanbl U ux
BblYMCIEHME.

MpakTnyeckoe 3aHATHE: BbluncneHne
onpeferneHHoro  WHTerpana  pasnuyHbIMU
cnocobamn. BbluncneHne  HeCOBCTBEHHOro
uHterpana. (PeweHune 3agauy)

Utoro B cemecTpe (Ha kypce ansa 3A0)

11

ra

KoHcynbTaumm n npomexytodHas atTectauus
(Ok3ameH)

34

34

49

24,5

Pasgen 5. ®yHKUMN HECKOMBbKNX NEPEMEHHbIX

Tema 14. OuddepeHumanbHOe UCHUCHEHNE
PYHKUUIA HECKONbKUX NepeMeHHbIX. YacTHble
NpPou3BoOHbIE, nepBsbIn NOSTHbIN
anddepeHuman, rpagueHT, npoussogHas no
HanpaBIeHUIO. Bobicwne NPON3BOAHbIE.
Heobxogumoe 1 [ocTaTovyHOe  yCrioBue
NOKarnbHOro 3KCTpeMyMa. 3agava Ha
rnobarnbHbIi MakCUMyM U MUHUMYM.
MpakTnyeckoe 3aHAaTHE: uccneposaHme
PYHKUUA N NOCTpoeHne rpadukoB (peLueHune
3agay)

15

03

Tema 15. [1BOMHON U NOBTOPHbIE WHTErpansbl.
OnpeneneHMe U1 OCHOBHble  CBOWCTBA.
BbluncneHve [OBOWMHbLIX WHTerpanoB. 3ameHa
nepemMeHHbIX B OBONHOM nHTerparne.
"eomeTpuyeckme, MeXaHun4yeckme n
dumamnyeckme NPUNOXeHna OBOMNHbIX
WHTEerparnos.

KpuBonuvHerHble MHTerparsbl NEPBOro 1 BTOPOro
poga. OnpegeneHue, OCHOBHblE CBOWCTBA,
BblYMCIIEHUE.

MpakTnyeckoe 3aHaTME: BbluncneHne ABOMHbIX
WHTerpanoB. BbluMcneHne KPUBOMMHENHbIX
WHTerpanos. (peLleHne 3agav).

Pasgen 6. Teopua psgos

15

ra

Tema 16. Yucnosble psagbl, OCHOBHblE
onpegerneHusi. Teopnsi NONOXUTENbHbIX PAOOB:
npusHaku cpasHeHus, Kowwn u [Nanambepa.
3HakonepemeHHble paabl, Npu3Hak JlenbHuua.
MpakTnyeckoe 3aHsTMe: WccnegoBaHne Ha
CXOOUMOCTb 4MCMOBbLIX psaoB. [pumeHeHne
Teopembl JlenbHuua. (PeweHne 3agad)

Tema 17. O®yHKUMOHamNbHbIE psgbl, 06nacTb
cxoaumoctn. CTeneHHble psigbl, pagunyc
CXOAMMOCTM CTEMNEHHOIo psiaa.

Psg dypbe: oCHOBHblE OnpeaeneHus.
MpakTuyeckoe 3aHsaTue: BbluncneHne pagmyca
W MHTEepBarna CXo4AUMOCTM CTENEHHOro psaa.

15

ra

14

03




Pasnen 7. OnemMeHThI Teopun
andpepeHymanbHbIX ypaBHEHUN
Tema 18. OObIKHOBEHHbIE

anddepeHumanbHble  ypaBHEHUS  NepBOro
nopsiaka.

OnpepneneHue, OCHOBHbIE CBOWNCTBA,
reomeTpuyeckass  uHTepnpetauus. O6wee
pelueHue, pelleHne 3agayun Kowm (HavansbHom
3ajaun). ypaBHEHUs C pasgensomMmmncs
nepemMeHHbIMMU, NNHerHbIe ypaBHeHus,
OOHOPOAHbIE YpaBHEHWS M MPUBOAALLMECH K
HUM, ypaBHEHUA B NONHbIX AnddepeHunanax.
MpakTnyeckoe 3aHsATHE: PeweHune
anddepeHumanbHbiX  YpaBHEHUA  NepBOro
nopsigka.

Tema 19. OBbIKHOBEHHbIE
oudpepeHymanbHble  ypaBHEHUA  BbICLUUX
nopsigkoB. OcHoBHble onpegenenunsa. Obuiee
pelueHue, pewenne 3agayumn Kowwm (HavanbHom
3agaun). JluHenHble  guddepeHuUManbHble
ypaBHeHMs BTOPOro nopsigka. Basuc
npocTpaHcTBa peLeHun. JInHenHbIe
anddepeHumanbHble  ypaBHEHUS  BTOPOro
nopsiika C MOCTOSIHHbIMU  KO3hpULMeHTamMu
(oAHOpPOAHbIE N HEOAHOPOAHbIE).
MpakTnyeckoe 3aHsATuYE:! PeweHune
oudpepeHymanbHbiXx  ypaBHEHUA  BTOPOro
nopsiaka.

12

12

ra

UTtoro B cemecTpe (Ha kypce ans 3A0)

17

17

83

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

2,5

24,5

Pasgen 8. OcHOBbI TEOPUN BEPOSATHOCTH

Tema 20. lNpeameT Teopun BEPOATHOCTMU.
OcCHOBHbIE NONOXeHnst Teopun
BEPOSTHOCTU. JrEMEHTbl KOMOWMHaTOPUKM
(nepecTaHOBKK, pa3MeLLEHUs, COMETaHWUS).
lMpoCTpaHCTBO 3MeMEHTapHbIX COObITUN.
OCHOBHbIE aKCMOMbI TEOPUN BEPOSITHOCTMU.
YpHoBasi cxema. OCHOBHble TEOpPETUKO-
BEPOSATHOCTHbIE (PYHKLMM U UX CBOWCTBA.

MpakTuyeckoe  3aHsaTME:  BblumMcnenue
BEPOSTHOCTU COObITUS (peLleHne 3agay)

Tema 21. OCHOBHble XapaKTEpUCTUKK
cnyyavHoM BenuuuHbl.  PacnpepeneHus
cnyyanHoum BESTUYUHBI. MpenenkeHble
TEeopemMbl Teopun BEPOSATHOCTU, 3aKOHbI
fonbLmnx yucern.

MpakTuyeckoe 3aHsTue: OnpegeneHue
CnyyYyanHon BenuuuHbl. PelueHne 3agjay cC
NPYMEHEHNEM OCHOBHBIX TEOPEM Teopuu
BEPOSATHOCTW.

Pasgen 9. MaTtematuyeckas ctaTUcTvKa

Tema 22. OCHOBHble 3ajayM WU MOHATMUSA
mMaTcTtaTucTukn. Bbibopka M cnocobbl ee
3agaHus. pynnupoBaHune BbIOOpKY,
rmcrorpamma n MOMWIroH YyacToT.
ToyeyHoe M WHTEpBanbHOE OLeHMBaHue
OCHOBHbIX XapaKTepuCTUK.

OueHka dyHKUMKM  pacnpegeneHus wn
NNOTHOCTW pacnpeeneHus.

MpakTnyeckoe 3aHdaTME: Bbi6opka.
BapuaunoHHbIn paa. To4yeyHoe "
WHTepBanbHOe pacnpefeneHne BbIGOPKN.
MonuroH yacTtoT 1 ructorpamma (PewweHune
3anay)

26

40

ra

27




Tema 23. MeTon MOMEHTOB W MeTO.,

MakcMMarnbHOro  mpasgonogobus npw
nocTpoeHun oueHok. [lpoBepka runoTtes.
KoppensumoHHbIn aHanus. MeTton
HaVMeHbLINX KBagpaTtoB M OAHOMEpHas
perpeccusi. 5 5 26 ra
MpakTnyeckoe 3aHATHE: Mop6op
TeopeTu4eckoro pacnpegeneHus. Nposepka
rmnoTes. HaxoxaeHue napameTpoB
BbIBOpOYHOro ypaBHeHUA NUHENHON

perpeccun. (PelieHne 3anav)

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17 119

KOHch'I bTaunn N NPoOMeXyTo4vHas

2,5 24,5
aTTectaumns (Ok3ameH)

Bcero koHTakTHasa paborta n CP no 214 434

OVUCLMMNIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He nNpeayCMOTpEeHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN MNPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kog HavnmeHoBaHWe oLeHOYHOro
lMoka3aTenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMneTeHuun cpeacTea
[aeT onpegeneHne OCHOBHbIX MOHATUA U TEOPEM NMHENHOW anrebpbl
Bonpocbl ans YCTHOro
W pasgernoB MaTteMaTU4eckoro aHanusa — anddepeHumanbHOro u 6
OrK-1 WHTerpanbHOro wucuucnexus, anddepeHumanbHbiX YpaBHEHWW; a %%aiiﬁﬁgia;m”eﬂmmpOBaHHoe
TakKke BOCMNPOM3BOAUT X JOKa3aTeNbCTBa, NO3BONSAOLME YCTAHOBUTL
B3aUMOCBSI3b MEXAY MaTeMaTU4ecKMMU OObekTamMuM U CBOWCTBaMMU 3anarive (3apava)
06bekToB
PelaeT TMnoBble 3agayM N0 OCHOBHLIM pa3genam Kypca, NpUMeHsst
MaTemaTuyeckue meToabl U1 MOAENMW.
CamocTosATenbHO paboTaeT € MaTemMaTMyeckon  nutepaTypown,
HeoOXoouMoOW ONns  pelleHust NpuknagHbix — 3adad, nonb3yercs
Tabnvuamm 1 cnpaBoOYHUKAMK
CTpout maTemaTn4eckyto Modenb paccMaTpuBaemon 3agaqu; Bbidbopa
achbekTnBHOrO crnocoba pelleHns 3agavm K coaepaTeslbHOM
MHTepnpeTaumm NoyYeHHbIX pe3ynbTaToB
Manaraet metoabl MaTeMaTUYeCKOro aHanus3a u nNuHenHon anrebpbl
AN NPOeKTUPOBaHNS MHPOPMALIMOHHBIX CUCTEM Bonpocbl ans YCTHOro
onK-8 PelaeT Bo3HMKalOWMEe MaTeMaTu4eckme 3agaqdu. cobecenoBaHus

anIMeHFleT mMaTemMmaTundeckmne MeToabl npu pewieHnn
I'IpOCbeCCVIOHaJ'IbeIX 3ajay C ncnosibsosaHnem VIHQDOpMaLWIOHHbIX

TEXHOMNOINN

MpakTnko-opMeHTUPOBaHHOE
3apaHue (3agada)

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

LLikana oueHuBaHna

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHne MucbmeHHasa paboTta

5 (oTnnyHO)

MonHbIN, ucyepnbiBalOWMN OTBET, SABHO
OEeMOHCTpupyoLWmMn rnybokoe NOHMMaHue
npeamMetTa W LUMPOKYHD 3pyouLuio B
oLueHnBaemMom obnacTtu, yMeHue
NCNonb3oBaTb TEOPETUYECKME 3HAHMSA AN
peLUeHns MpakTU4ecKnx 3agau.

4 (xopoLwuo) Moaxon Kk maTepmany OTBETCTBEHHbIN, HO

OTtBeT MOSHbIN 7] nNpaBUnbHbIN,
OCHOBaHHbIN  Ha  npopaboTke  Bcex
0bsa3aTernbHbIX MCTOYHUKOB MHOPMaLMK.

pgonyuleHbl B OTBeTax HecylleCTBeHHble
owmnbKm, KOTOpbl€ YCTPaHAKTCA TOJIbKO B
pe3ynbTaTe cobecenoBaHus




3 (yooBneTBopuTenbHO) |oTBeTax, npoGenbl B  3HAHUSAX MO

OTBeT  peMOHCTpupyeT MoHUMaHue
npeaMeTa B LIENIOM MpY HEMoSHbIX, cnabo
apryMeHTUPOBaHHbIX oTBeTax.
MpucyTtcTBylOT rpyGble HETOYHOCTU B

HEKOTOPbIM ~ TeMaM,  CYLLECTBEHHblE
oLMBKM, KOTOpble MOTYT BbITh HalAeHb! 1
YacTMYHO yCTpaHeHbl B  pesynbTaTe

cobecenoBaHus

HesHnaHune 3HaYUTENbHOM yacTtu
NPVHUMNNANBHO  BaXHbIX  9NIEMEHTOB
OUCLMMNUHBI. MHoro4ncneHHble
CyLlecTBeHHble ownbkn. HenoHnmaHue
3agaHHoro Bonpoca. MonbiTka

2 (HeyOoBMETBOPUTESBLHO)
cnncbiBaHus, MCrnonb3oBaHUA

Hepa3pelleHHbIX TeXHU4YEeCKUX yCTpOVICTB
UM NONb30BaHUSA MOACKAa3Kon apyroro
YeroBeka (BHe 3aBNCNMOCTU oT
yCnewHOoCTn Takomn I'IOﬂbITKI/I).

5.2 TunoBble KOHTPOJSIbHbIE 3alaHUS UMK UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHWUM,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynmnpoBKu BONPOCOB
Cemectp 1
1 KomnnekcHble yncna. Anrebpaundeckas dopma.
2 KomnnekcHble 4yucna. TpuroHoMmeTpudeckasa popma.
3 Onpegenutenu 2-ro n 3-ro NnopsgkoB. PelleHne cucteM NMMHEeNHbIX ypaBHEHWU U3 OBYX U TPEX YPaBHEHUN.
4 Onpegenutenu n-ro nopsigka. Nx anemeHtapHble cBonctBa. Cnocobbl BblYMCNEHNS.
5 JInHenHble cnctemsl n-ro nopsgka. MNMpasuno Kpamepa.
6 MaTpuubl, X BUAbl U onepauumn Hag HAMK (CNOXeHWe, YMHOXeHUe, YMHOXEHME Ha YMUCOo U
TPaHCNOHWPOBaHWeE ).
7 Ob6paTtHas maTpuua.
8 PelleHne nuHenHbIX cUCTEM  n-ro nopsigka B MaTtpuyHoM Buge (B TepMuHax obpaTHOM maTpuubl ).
9 JInHeHasa 3aBMCMMOCTb ( HE3aBUCUMOCTb ) CTONOLOB MaTpuLbl. PaHr maTpuubl.
10 Teopema 0 6a31MCHOM MUHOpE.
11 MeToabl BblYMCIEHNS paHra MaTpuLbl 1 HaxoXaeHus 6a3ncHOro MMHopa.
12 JInHeHble cucTembl ypaBHeHun obuero Buaa. Vx anemeHTapHble npeobpasoBaHusa. Metop Naycca.
13  |OagHopoAHble cucTeMbl ypaBHeHUA. PaHr maTpuupl 1 CylecTBOBaHWE HETPMBUANBHOMO PeLLEHNS.
14 CTpykTypa obLiero peLleHs OAHOPOLHON CUCTEMbI YPABHEHWIA.
15 HeogHopoaHble cucteMbl ypaBHeHui obuiero Buga. Teopema KpoHekepa-Kanennu.
16 CTpoeHne MHOXeCTBa peLUeHUn HeOAHOPOAHON CUCTEMbI ypaBHEHUIA 06LLero Buaa.
17 BekTtopHoe npocTtpaHcTBo. Onepaunn Hag BeKTopamu.
18 MoanpocTtpaHcTBa. JInHeNHble 0B0NOYKN.
19  |Ces3b Mexay pasnuyHbiMu 6asucamu.
20 Mpeobpa3oBaHne koopaNHAT Npu 3ameHe Gasuca.
21 JInHenHble onepaTopbl U X MaTpudHas dopma.
22 JencTtsusa ¢ nMHenHbIMK onepatopamu.
23 MaTpwnyHas cdopma nuHeriHoro onepatopa. Ee npeobpa3oBaHne npu nepexoe k HOBoMy 6asucy.
24 CobcTBeHHbIE Yncna U cobCTBEHHbIE BEKTOPA NMMHENHOro onepartopa.
25 Mepexoa k 6a3ncy cobCTBEHHBLIX BEKTOPOB, KOraa BCe COOCTBEHHbIE YMcna pasnmnyHbl.
26 CrvMMeTpuYHbIEe onepaTopbl U X CBOWCTBA.
27 EBknnaoBo npoctpaHcTBo. OpTOHOPMUPOBAHHBLI Gasuc.
28 KBagpatuyiHble popmel. [MpruBeaeHne nx Kk guaroHansHomMy Buay.
29 CBOWCTBO MHepUMU KBagpaTUYHbIX hopM. MIHOEKChl 1 paHr kBagpaTUYHbIX (DOPM.
30 BekTtopHoe npou3BeaeHue, cMellaHHoe Npon3BeaeHe BEKTOPOB.
31 JInHUKM BTOpPOro nopsiaka Ha niocKoCTuU.
32 Mpamas Ha NNOCKOCTN.
33 dnnunc, ero AUPEKTPUCHI.
34 Mnepbona, ee oUPEKTPUCHI.




35 Mapabona.

36 |YpaBHeHus KpMBbIX BTOPOro nopsiaka B NoNspHbIX KoopanHaTax.

37 KoopanHatbl B TpEXMEpPHOM NPOCTPaHCTBE.

38 lMnockocTb B NpOCTpaHCTBE.

39 lMpsimMas B npocTpaHcTBe.

40 B3anmMHoOe pacnonoxeHue npsiMor M MIOCKOCTU B NMPOCTPaHCTBE

41 MoBepxXHOCTM BTOPOro nopsigka.

Cemectp 2

42 MocneposatenesHoCTY, MNpegen nocnegoBaTtensHOCTU. ApudMeTrKa npeaenos.

43 Mpu3Haku cyllecTBOBaHMA Npegena nocrnegoBaTenbHOCTH.

44 BeckoHe4yHO Manble n 6eckoHe4HO BorbLUNE NocneaoBaTENbHOCTU.

45 Mpenen dyHKuMK, apudmeTka Npesenos.

46 ®yHKuMK, HenpepbiBHbIE B TOYKe. Knaccudumkaunsa paspoiBoB.

47  |3amevaTenbHble Npeaernbl, YACHO €.

48 CBoWicTBa HenpepbIBHbIX PYHKUMIA, Teopema O MakCUMyMe.

49 [MpounsBoaHas, ee reoMeTpUYEeCcKUn 1 OrUn4eckuin cMbicn. TexHuka anddepeHunpoBaHus.

50 lMpon3BoaHble OT aneMeHTapHbIX OYHKLUMIA, OT CIIOXHON 1 0BpaTHOM OYHKUNIA, OT OYHKLUMIA, 3a0aHHbIX
napameTpUY4ecKu.

51 MepBbii anddepeHuman, ero reomeTpu4ecknin cMmbicr. InBapnaHTHOCTb aAndpdpepeHumnana. NpumeHeHne
anddpepeHumana B YMCNEHHbIX 3ajadvax.

52 MpownssoaHbie 1 anddepeHumansl BbICLLUMX MOPSIAKOB.

53 Teopembl Pepma n  Ponns.

54 Teopembl Jlarparxa n Kowww.

55 Mpaswuno Jlonutans.

56 Teopema Tennopa.

57 MOHOTOHHOCTb (PYHKLMM 1 3HAK ee NPOM3BOAHON. BbiNyKNOCTb PyHKLMM 1 3HAK BTOPON NPOU3BOAHON. TOukM
nepervnba

58 Heobxoavmoe 1 goctatoyHoe yCrioBus fiokarnbHOro Makcumyma ( MUHUMyma ).

59 3agaym o rnobanbHOM U NoKanbHOM MakcMyme ( MUHUMYME ).

60 AcumnToThl pyHKLMK. [ToCTpoeHne rpadnkoB 1 nccriefosaHe MyHKUNN.

61 MepBoobpasHasn. OnpegeneHne n OCHOBHbIE CBONCTBA NepBoobpasHon. Tabnuua OCHOBHbIX NEPBOOBPA3HbIX.

62 3ameHa nepemMeHHOI, UHTErpMpoBaHue Mo YacTsM B NepBOOGpa3HON.

63 MonvHoMbI, paunoHanbHble PyHKLMKW, pa3noXeHne paumoHanbHOW YHKUUN Ha NPOCTeNLLNe paumoHasbHble
yHKUMN.

64 MHTerpanbl OT paumoHanbHbiX (YHKLNUA

65 WHTerpanbl oT pyHKLMIA, cogepKallumx nppaLmoHansHOCTH

66 WHTerpnpoBaHne TpUroHoOMeTpu4eckmx yHKUNA

67 OnpepgeneHHbI nHTerpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

68 WHTerpan kak doyHKUUS BepxHero npegena. HenpepbiBHOCTb. ®opMyna HetoToHa-J1elibHuua.

69 |3ameHa nepemMeHHOW U1 UHTerpupoBaHune No YacTsam B ONpeaerieHHOM UHTerparne

70 HecobcTBeHHble MHTerpansl nepeoro poga. MNpusHakum cxognumocTu.

71 HecobcTBeHHbIE UHTErparnbl BTOporo poga. lNpnsHakm cxoammocTu.

72 HecobcTBeHHbIE UHTErparnbl BTOporo poga. lNpunsHakm cxoammocTu.

73 OnuHa kpuBon un nnowage nnockon durypbl. O6bem Ten BpaLleHus.

Cemectp 3

74 |PYHKUMM HECKONBKNX NEPEMEHHBIX, 0bLMe onpeaeneHns. HenpepbiBHOCTD.

75 YacTtHble npousBoaHble. [NepBbln NonHbIN guddepeHuman. Ero ntHBapMaHTHOCTb.

76 OuddepeHumpoBaHmne CnoxHon MyHKUUN, HEABHON PYHKLIMW.

77 "pagveHT n nponssogHas No HanpaBfeHU0 MYHKUUN 2 NePeMEHHbIX.

78 YacTHble npon3BoaHble N gnddepeHumansl BbiCLUMX Nopsakos, dopmyna Tennopa.

79 JlokanbHbIN MakCumMym (MUHUMYM) (OYHKLMKU ABYX NepeMeHHbIX. Heobxoanmble ycnosus.

80 |QocTtaToyHble yCrioBusi OKanNbHOro Makcnumyma (MUHUMyMa) (OyHKLMN OBYX NEPEMEHHbIX.

81 Mmo6anbHbIi MakcMMym (MUHUMYM) OYHKUUK OBYX NepeMeHHbIX. Cxema pelueHns 3agaqn.

82 [sonHon unterpan. OnpegeneHme, OCHOBHbIE CBOWCTBA.

83 MoBTOpPHbLIN MHTerpan yHKLMK OBYX NepeMeHHbIX. OnpeaeneHne, OCHOBHbIE CBONCTBA.




84 CB$13b ABOMHOIO M NOBTOPHOIO MHTErParnos.

85 3ameHa nepeMeHHOoN B ABOVHOM MHTerpane.

86 KpuBonuHenHbin nHterpan 1 poga. OnpegeneHne, OCHOBHLIE CBOWCTBA.

87 KpuBonuHenHbin nHterpan 2 poga. OnpegeneHne, OCHOBHLIE CBOWCTBA.

88 dopmyna NpuHa n ee cneacTams.

89 MpunoxeHns ABOWHOIO 1 KPUBOSMMHENHBIX NHTErpanos

90 Yuncrnosble psabl: OCHOBHbIE ONMpeaeneHunst, CXoaumMocTb, kKpuTepun Kown.

91 MonoxuTenbHble psaabl. MprU3Haku cpaBHEHMS.

92 MpusHak Koww n npusHak Janambepa.

93 MHTerpanbHbIN NpU3HaK CXOANMMOCTM MOMOXUTENBHOIO psaaa.

94 Psaabl ¢ BelwecTBEHHbIMKW YNieHaMU. YcroBHasa 1 abcontoTHasi CXoauMOCTb.

95 |3Hakouyepepytowmecs paabl. MpuaHak cxoanmocTy flenbHuua.

96 (DYHKLI,I/IOHaJ'IbeIe pAaabl. CxogmmocTb, paBHOMepHaa CXO0ANMOCTb.

97 CteneHHble psagbl. Teopema Abens.

98 |O6nacTb cxoguMoCTU cTeneHHoro paaa. Paguyc cxoaMmocTu.

99 Teopema 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO paaa.

100 |CeoKcTBa CyMMbl CTENEHHOrO psiga, MoYNeHHOe MHTerpMpoBaHme u auddepeHumpoBaHme.

101 |Psag Ternopa. Teopema 06 ycnosumn cxogMmocTtu psga Tennopa.

102 |Psagbl Tennopa ansa exp(x), sin(x), cos(x).

103 |TpuroHomeTpuyeckas cuctema yHKLMNA.

104 |Psagbl ®ypbe. Teopema o cxogumocTn psga Pypbe.

105 |Psg ®ypbe Ans YeTHbIX U HeYEeTHbIX PYHKUMIA. Pag ®ypbe ans nepmogmnyeckmx dyHKUNNA.

106 |Psg ®ypbe B aKCnoHeHuUmansHon gopme.

107 |OLY nepsoro nopsigka. Obwme onpeaeneHunst, reomeTpuydeckoe NCTOSIKOBaHME.

108 [Teopema o paspewmmoctn 3agaym Kown pnsa OLY nepBoro nopsigka.

109 |O4Y c pasgensawowmmnca nepemeHHbiMn. OgHopogHble OL1Y 1 npUBOLALLMECH K HUM.

110 |YpaBHeHua B nonHbix guddepeHumnanax n nuHenHole OLlY nepBoro nopsiaka.

111 oY etoporo nopsigka. O6bwme onpenenexns. Teopema o 3agade Koww.

112 |OJY BToporo nopsaka, AonyckarLime NocTpoeHus obLLEero peLleHus.

113 |lluHenHble ogHopoaHblie OL1Y BTOpOro nopsigka.

114  |IluHelHble HeogHopoaHble O[LY BTOpOro nopsiaka.

115  |JluHeliHble ogHopoaHble O[1Y BTOpOro nopsaka ¢ NOCTOSHHbIMU KO3 dmumeHTamu.

116  |JluHeliHble HeogHopoaHblie OY BTOpPOro nopsiaka ¢ NOCTOAHHLIMW KO3thduLmMeHTamm.

117  |Teopus konebaTenbHOro KOHTypa.

Cemectp 4
118 OCHOBHbIE NOHATUSA TEOPUM BEPOATHOCTMU.
119 YcnoBHble BEPOSATHOCTU. BEpOATHOCTb CNOXHbLIX COObITMI. Popmyna Baneca.
120 PacnpegeneHue cny4anHon BenuunHbl. HenpepbiBHbIM U AUCKPETHBIN criyYau.
121 BuHomnaneHoe pacnpegeneHue. Pacnpegenexue lNMyaccoHa.
122 OpHomepHoOe HopMarbHOe pacnpegerneHue.
123 OCHOBHbIE XapakTepuUCTUKKN CITy4aHON BENNYUHBI.
124 KoBapurauus 1 KoadduUMEHT Koppenauumn.
125 |lNpepenbHble TeOpeMbl TEOPUU BEPOATHOCTU. 3aKOHbl BOMbLLNX YMcen.
126 OcCHOBHbIe 3a4a41 1 NOHATUSA MATCTaTUCTUKM.
127 Bbibopka 1 cnocobbl ee 3agaHus.
128 ToyeyHoe u nHTepBanbHOE OLEHMBaHNE OCHOBHbIX XapaKTEPUCTUK.
129 CBA3b Mexay oLMBKoM BbIBOPKKU, PUCKOM M 06 bEMOM BbIOOPKM.
130 OueHka dyHKUUM pacnpeaeneHuns n NoTHOCTU pacnpeaeneHus.
131 MeTton MOMEHTOB MNpW MOCTPOEHUN OLIEHOK.
132 MeTog mMakcMmManbHOro npaBgonofobus Npu NOCTPOEHUMN OLLEHOK
133 MpoBepka runotes. OCHOBHLIE NMOHATUSA.
134 |llemma Henmana-lNunpcoHa. PelleHne npocTton napameTpu4eckon runoTessbl
135 Kputepun cornacus lNMupcoHa.

136 |KoppenaumoHHbI aHann3. OCHOBHbIE MOHATUS.

137 MapHas koppensuus.




138 |OnucaHune nuHenHom perpeccun nNo BelbopkKe.

139 |MeToa HaMMeHbLUMX KBaApaToOB U OAHOMEpPHas perpeccus.

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npegycmoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3aaayu, Keuchbl)

1. Bbluncnutb 3agaHHbIN onpegenuTens 2-mMsa crnocobamu.
2. PelwnTb 3aaHHy0 CUCTEMY JIMHEVHbIX anrebpanyecknx ypaBHEHUI U BbINOMHUTL NPOBEPKY.
a) metogom Kpamepa;
b) meTogom laycca;
C) MaTPUYHBIM METOAOM.
3. O6paTnTb 3agaHHy0 MaTpuULy M BbIMONTHUTL NPOBEPKY
a) MeToaoM anemMeHTapHbIX npeobpasoBaHui;
b) meToooM COO3HON MaTpULbI.
4. OnpenennTb paHr 3agaHHoM MaTpuupl.
5. BblumcnuTb 3agaHHble npegensl
6. Hantu Toukmn paspbiBa 3agaHHOW YHKUUK (€CNM OHWM €CTb) N yKa3aTb XapakTep paspbiB
7. BbluMcnutb Npou3BoAHbIE 3a4aHHON OYHKLUMK
8. PackpbITb HeonpegeneHHOCTb MO npasunam Jflonutans.
. Belunenute guddepeHuymnan gyHkumu,
10. Hanitn 3agaHHble HeonpeaeneHHble NHTErparnbl
11. BblumMcnntb 3aaHHbIn onpeferneHHbln uHTerparn
12. Bblumcnntb HeCOBCTBEHHbIV MHTErpan UM yCTaHOBUTb €ro pacxoguMoCTb.
13. Hantu yacTHble Npon3BOAHbIE NEPBOrO M BTOPOro nopsiaka Anis 3agaHHbIX yHKLUMNA.
14. Haintu ctaumoHapHble TOYKM 3aaHHON DYHKLUUKN ABYX NEPEMEHHbIX U ONpPeaenvTb NX Xapakrep.
15. BblumMcnuTb 3agaHHbI MOBTOPHbIN MHTErpann.
16. BblumMcnuTb 3agaHHbI ABOMHOW MHTErpan.
17. Hantn obuiee pelueHne 3agaHHoro audpdepeHumanbHOro ypaBHeHnst 1-ro nopsigka.
18. Hantu peweHnune 3agaymn Kowu ans sagaHHoro auddepeHumansHoro ypasHeHus 1-ro nopsgka.
19. Hantun obuiee pelueHne 3agaHHoro audpdepeHumanbHOro ypaBHeHNUst 2-ro Nopsigka.
20. Hantu nHtepBanbHoe pacnpegeneHve 3agaHHon BbIGopKn
21. MNocTpounTb rMcTorpammMy 4acToT M OTHOCMTENbHbIX YaCcTOT A4S 3agaHHOV BbIGOpKHU.
22. Hantu ToyeuHoe pacnpegeneHue BbIOOPKM 3afaHHON BbIBOPKN.
23. Hantu amnunpuryeckyto oyHKLMIO pacnpeneneHnsi u NnocTpouTb ee rpaduk aAns 3agaHHon BeIGOPKN
24. Hantn To4YeYHble OLEHKM MaTEMaTUYECKOro OXMAAHUSA U OUCMEePCUM, CPeAHEKBAAPATUYHOIO OTKIIOHEHUS U
ncnpasfeHHON ancnepcun.
25. MNpoBepuTb rMNOTE3y O CpeaHeEM OIS 3aA4aHHON BbIGOPKN.

©

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl oOLeHUBaHUSA 3HaHUN, YMEeHUN, BnageHumn
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa ponycka oby4aroLerocs K NpoMexXyTo4yHou aTrectauum U NnopsiaoK NMKBMAALMMA akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBegeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTO
«MonoxeHne 0 NPOBEAEHUN TEKYLLIErO KOHTPOSSi yCNeBaeMOCTU U MPOMEXKYTOYHOW aTTecTaumm obydarowmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AucCUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHas

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

|-|pl/| npoBeaeHnn ak3amMmeHa BpemMd, oTBOAMMOE Ha NOAroTOBKY K OTBETY, COCTaBIIdeT He 6onee 40 MyH.
CoobLeHne pe3ynbTaToB o6yqarou.|,emyc;1 npon3BoanTCcA HenocpeaCcTBeHHO nocre yCTHOro oTeeTa.

6. YYHEBHO-METOOUWYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHan nutepaTtypa

ABTOp 3arnaswue | MN3gaTtenbcTBo [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
LWwnnoea, 3. B.,[Teopus BeposiTHocTen wu http://www.iprbooksh
LWunos, O. L. mMaTemaTnyeckas ctatuctuka| Capartos: An Nu Ap Bykc 2015 op.ru/33863.html
KasakoB A. A.,|AHanuTuyeckas reomeTpus. http://publish.sutd.ru/
Kunxapesa A. A. 4.1 Cho.: Crieryntg 2016 tp_ext_inf_publish.ph
p?id=20169015




Myxos, B. A., KoTtos,
. A., KotoBa, O. B.

Kypc Bbicwen matemaTukn. B
2-x Tomax. T.l

MakeeBka: [lJoHbacckas
HaUWoHanbHasa akagemus

http://www.iprbooksh
0p.ru/99382.html

2020
CTpoOUTENbLCTBA U
apxutektypbl, 96C ACB
nyxos, B. A., Kotos,|Kypc Bbiclienn matemaTuku. B| Makeeska: [loHb6acckas http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.lI HauuoHanbHas akagemMus 2020 op.ru/99383.html
CTpPOUTENLCTBA U
apxutekTypbl, 35C ACB
WBaHoBa, C. A. MaTtemaTtuyecknin aHanus Kemeposo: KemepoBckuii http://www.iprbooksh
TeXHOJ'IOFVILIeCKVIVIv 2014 0p.ru/61290.html
WHCTUTYT NULLIEBON
NPOMBILUNIEHHOCTH
3ybosa, L. K., Octpas,|OcHOBbI  MaTemMaTU4ecKoro https://www.iprbooks
0. B., AHundeposa, J1.|aHanu3a (mogynb| OpeHbypr: OpeHbyprckuin hop.ru/78807.html
M., Paccoxa, E. H. «OnpepeneHHbI UHTerpan u rocyaapCTBEeHHbIN 2017
HecobCTBEHHbIE yHuBepcuteT, 36C ACB
NHTErpanbl»)
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
HukoHoBa, TI. A, |OuddepeHunansHoe KasaHb: KazaHckui http://www.iprbooksh
HwvkoHoBa, H. B. ncumncneHne yHKLMn ogHON HauMoHanbHbIN op.ru/79286.html
N HECKOMbKMNX NEpeMEHHbIX nccrnenoBaTenbCKUM 2016
TEeXHOMNOrM4yecKkuni
yHuUBEpCUTET
Ceanngse, H. B.|OuddepeHumansHoe CaHkr-lNeTepbypr: CaHkT- http://www.iprbooksh
AkyHuHa, I, B. ncuncneHve B cnyyae MeTepbyprekuii op.ru/49955.html
(PYHKLMM OOHON NepeEMEHHON rocyaapCTBEeHHbIN 2015
apXUTEKTYpPHO-
CTPOUTENbHbLIN
yHusepcutet, 965C ACB
LWvnayes B. C. 3agayHuk no BbICLLUEN https://ibooks.ru/read
MartemaTtuke . ing.php?
Mocksa: UHppa-M 2020 short=1&productid=3
61249
CenyHoB E. B.,|MatemaTtunka. C60pHMK 3agau http://publish.sutd.ru/
CepyHoBa E. A. Nno Teopun BEPOSTHOCTEN Cne.: cneryntq 2016 tp_ext_inf_publish.ph
p?id=3582
Mapaxosckun, A. C.,|MatemaTtundeckuin  aHanus.| Craepononb: CeBepo- http://www.iprbooksh
benaw, A. H. VHTerpanbHoOe ncumcneHme KaBkasckui 2015 0p.ru/62846.html
denepanbHbIi
yHVBEpCUTET

6.2 NepeyveHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

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

MHdopmaumoHHas cuctema «EamHoe okHO goctyna k obpasoBaTenbHblM pecypcam. Pasgen. MudopmaTtuka n
WHpopMaLMOHHbIE TexHonormn» [OnekTpoHHbl pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtuBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3npyemMon nutepaTypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCTpPaHAEeMOro NporpaMmMHoOro oéecneveHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

NHTepHeT-TpeHaxepbl B cchepe obpasoBaHms

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalueHne

MynbTumeaniiHoe obopyanoBaHue, cneunannsaMpoeaHHas mebenb, Aocka
JlekumoHHas Y A PyA H P A
ayauTopus

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka
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