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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 MuHobpHaykn 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.
CdhopmMmumpoBaTth HaBbIKM MOCTPOEHUA N MPUMEHEHUS MOAENEN, BO3HUKAOLWNX B UHXEHEPHON NPaKTUKE U NPOBEAEHUS
pacyeToB MO TakUM MOAENSAIM.

1.2 3agaun gUCUUNIIUHBI:

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

Pa3BuTb nornyeckoe 1 anroputMmMYecKoe MbllLneHne obyyatoLmnxcs;

BblpaboTaTb NepBUYHbIE HaBbIKM MaTeMaTU4eCKOro MCCnefoBaHMs MpUKNagHbiX 3agadvy C UCMofb3oBaHUMEM
annaparta anrebpbl 1 reomeTpun (MOCTPOEHME MOLENN TEXHUYECKOrO MPOLEecca WM sIBNEHUS U pelleHune 3agaudn
MaTemMaTU4eCKUMU MeTodammn);

MpenoctaBntb 0ByYaOLWMMCA BO3MOXHOCTM ANsi (POPMUPOBaHUSI HaBLIKOB B PELLEHMU MaTeMaTUYECKUX U
nccnegoBaTenbCkMX 3afad C [JOBEAEHMEM peLlleHust OO0 MpuemrnemMoro pesynbtata (dopmynbl, vucna, rpaduka,
KayeCTBEHHbIE BbIBOAbI).

1.3 TpeboBaHuA K NpeaBapuTeNiLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLMIA, YKa3aHHbIX
B M. 2, NPU N3y4eHUN ANCLUMINH:

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

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U oGuJ,em-DKeHeprle 3HaHuA, MeTOoAbl MaTEMaTU4YeCKoro
aHanusa n mogenupoBaHus, TeopeTU4eCKoro n aKCnepumMmeHTarnibHOro unccriegoBaHus B npod)eccuorlaanoﬁ
AeATeNIbHOCTU;

3HaTb: OCHOBHbIE NMOHATUSA U CTporune gokasaresnbCcTBa QJaKTOB OCHOBHbIX pa3ferioB Kypca maTtemMaTtn4eCcKoro aHanmsa
YmMmeTb: Pewatb CTaHAapTHble I'IpOCbeCCI/IOHaJ'IbeIe 3ajayu Cc npumeHeHnem matemMaTu4ecKkoro aHanmsa
BnapeTb: HaBblikamn MmaTemaTn4eCcKoro nccnegoBaHms 00bLEKTOB I'IpOd)eCCI/IOHaJ'IbHOVI AeATeNbHOCTU

OlNK-8: CnocobeH NPUMeHATb MaTeMaTu4yecKkue Mmogesnu, Metoabl U cpeacTBa NPOEKTUPOBaAHUA
MH¢OpMauMOHHbIX N aBTOMaTU3NPOBAHHbLIX CUCTEM.

3HaTb: MeToabl MaTeEMaTUYECKOrO aHanuaa, TEeOpUn BEpPOATHOCTU U MaTemMaTU4eCKON CTaTUCTUKN
YmMmeTb: anIMeHFlTb MaTemMaTundyeckme MmetToabl Npn NpoekTupoBaHUn VIHd)OpMaLI,I/IOHHbIX M aBTOMaTU3NPOBAHHbIX CUCTEM

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

3 PE3YNIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

copmbl TeKyLero
yachbl .
( le-lai';) (qZEQ) ( )| sansui KOHTpOSt

HaumeHoBaHve 1 cogepxaHue pa3aenos,
TeM U y4eBHbIX 3aHATUIA

CewmecTp
(kypc onsa 3A0)

Pasgen 1. JlnuHeiHasn n BekTopHasi anrebpa

Tema 1. BekTopa, MaTpuLbl,
onpegenutenn. [lpakTuyeckoe 3aHATME:
Onepauun c BekTopamu. [encteus Hapg 5 7 8
MaTpuLamum. Cnocobbl nogcyeta

onpegenutenen. (PewexHne 3agay)

Tema 2. PelweHve CUCTEM JIMHENHbIX
ypaBHEHUN.

MpakTnyeckoe 3aHaTME: PelleHue cuctem
JNIMHENHBbIX YPaBHEHWUN.

Tema 3. Teopusi BEKTOPHbIX MNPOCTPaHCTB.
JlnHenHas 3aBUCUMOCTb, nuHerHas
He3aBMCMMOCTb,  6asuc,  koopauHaThl.
JInHelHble onepaTopbl U UX MaTpuU4Has 4 6 8
dopma. CnekTpanbHbIN aHann3 MmaTpuL.
MpakTnyeckoe 3aHsATHE: JInHenHble
onepauuvm _Hag BeKkTopamu _ (pelueHue




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)

ra

Pasgen 2. AHanutnyeckasi reomeTpus

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

nn

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

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

Tema 8. KpuBble BTOpOro nopsigka Ha
NMOCKOCTH.
MpakTnyeckoe 3aHsaTME: PeweHun
KaHOHMYECKNX ypaBHEHUN KPUBOW BTOPOro
nopsiaka.

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

51

68

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 oHOM1
nepemMeHHON.

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

Pasgen 4. OCHOBbI MHTErPasribHOro MCYUCTIEHMS

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 WHTErPUPOBaAHMSA MO 4acTaM U
3aMeHoNn nepemMeHHbIX. BbluncneHne
HeonpegeneHHblx  uHTerpanos. (PeweHune
3agav)

10

10

ra

10




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)

10

ra

KoHcynbTaumm n npomexytodHas atTectauus
(Ok3ameH)

34

34

49

24,5

Pasgen 5. ®yHKUMN HECKOMBbKNX NEPEMEHHbIX

Tema 14. OuddepeHumanbHOe UCHUCHEHNE
PYHKUUA HECKOMNbKUX 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: uccneposaHve
PYHKUUA N NOCTpoeHne rpadukoB (peLueHune
3agay)

ra

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

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

MpakTnyeckoe 3aHaTME: BbluncneHne ABOMHbIX
WHTerpanoB. BbluMcneHne KPUBOMMHENHbIX
WHTerpanos. (peLueHne 3agauv).

Pasgen 6. Teopua psgos

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.

ra




Pasnen 7. AnemMeHTbI Teopun
andpepeHymanbHbIX ypaBHEHUN
Tema 18. OOBbIKHOBEHHbIE

anddepeHumanbHble  ypaBHEHUST  MEpPBOro
nopsiaka.

OnpepneneHue, OCHOBHbIE CBOWNCTBA,
reomeTpuyeckass  uHTepnpetaumsa. O6uwee
pelueHue, peweHne 3agaym Kowwm (HayansHom
3ajaun). YypaBHEHWs C pasgensonumMucs
nepemMeHHbIMMU, NMHenHbIe ypaBHeHus,
OOHOPOAHbIE YpPaBHEHUSA W MPUBOAALLMECH K
HUM, ypaBHEHUA B NONHbIX AnddepeHunanax.
MpakTnyeckoe 3aHsATME: PeweHwne
anddepeHumanbHbiX  ypaBHEHUW  NepBOro
nopsigka.

Tema 19. OBbIKHOBEHHbIE
oudpepeHymanbHble  ypaBHEHMSI  BbICLUUX
nopsigkoB. OcHoBHble onpepgeneHus. Obuiee
pelueHue, peweHne 3agaym Kowwm (HayanbHom
3agaun). JlvHenHble  gudpdpepeHumanbHbie
ypaBHeHMs BTOPOTO nopsigka. Basuc
npocTpaHcTBa peLueHni. JInHenHbIe
anddepeHumanbHble  ypaBHEHUA  BTOPOro
nopsiika C MOCTOSHHbIMU KO3(hpuLmeHTamm
(oAHOpPOAHbIE N HEOAHOPOAHbIE).
MpakTnyeckoe 3aHaTuE: PelieHue
oudpepeHymanbHbix  ypaBHEHU  BTOPOro
nopsiaka.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

ra

34

34

49

2,5

24,5

Pasgen 8. OcHOBbI TEOPUN BEPOSATHOCTH

Tema 20. lNpeomeT Teopun BEePOSATHOCTU.
OcCHOBHbIE NONoXeHnst Teopun
BEPOATHOCTU. ONeMeHTbl KOMOUHATOPMKK
(nepecTaHOBKK, pa3MeLLEHUs, COMETaHWUS).
[MpOCTPaHCTBO 3NEMEHTAPHLIX COBLITUNA.
OCHOBHbIE aKCMOMbI TEOPUN BEPOSTHOCTM.
YpHoBasi cxema. OCHOBHblE TEOPETUKO-
BEPOSATHOCTHbIE (PYHKLMM U UX CBOWCTBA.

MpakTuyeckoe  3aHaTUE:  BbluucneHwe
BEPOSTHOCTU COObITUS (peLleHne 3agay)

12

14

Tema 21. OCHOBHble XapaKkTepUCTUKM
cnyyavHonM BenuumHbl.  PacnpepeneHus
cnyyavHoum BEJIYUHDI. MpenenkeHble
TEopeMbl TEOpUM BEPOATHOCTU, 3aKOHbI
fonbLmnx yucern.

MpakTtuyeckoe 3aHaTne: OnpegenexHve
CnyyYanHon BenuyuHbl. PelleHue 3agad c
NPYMEHEHNEM OCHOBHbBIX Teopem Teopun
BEPOSATHOCTW.

10

24

ra

Pasgen 9. MaTtematuyeckas ctaTUcTmKa

Tema 22. OcHoBHble 3afaun M MOHATUSA
MaTcTtatucTukn. Bbibopka u crnocoObl ee
3agaHusi. pynnupoBaHune BbIGOPKM,
rmcrorpamma n MONWIoH 4YacToT.
ToyeyHoe M WHTEpBanbHOE OLEHMBaHWE
OCHOBHbIX XapaKTepuCTUK.

OueHka pyHKUMM  pacnpefeneHns u
NNOTHOCTW pacnpeeneHus.

MpakTnyeckoe 3aHdaTme: Bbibopka.
BapuaunoHHbIn psag. To4yeyHoe "
WHTepBarnbHOe pacnpegeneHne BbIOOPKN.
MonuroH yactoT u ructorpamma (PelueHne
3anay)

10

13

14

as




Tema 23. MeTog MOMEHTOB W MeTofA
MakcuMMaribHOro  npaegonogobuss  npwm
NMoCTpPOeHMM OueHOK. [lpoBepka runoTes.
KoppensumoHHbIn aHanus. MeTton
HaMMEeHbLUMX KBaApaTOB WM OfHOMEpHas
perpeccusi. 10 16
MpakTnyeckoe 3aHATHE: Mopbop
TEOPETNYECKOrO pacnpegenenus.
MpoBepka rmnoTes. HaxoxpgeHue
napameTpoB  BbIGOPOYHOrO  ypaBHEHUS
NnHenHown perpeccuu. (PelleHne 3agay)

16

ra

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 51 68

KOHch'I bTaunn N NPOMeXyTo4vHasA

2,5 24,5
aTTectaumns (Ok3ameH)

Bcero koHTakTHasa pabota n CP no

316 332

OVUCLMMNIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoeoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

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

Kon
KOMMNEeTeHUUN

MokasaTtenu oueHnBaHUs pe3ynbTaTtoB O6yHeHI/IF|

HanmeHoBaHWe oueHOYHOro

cpencrtea

Ofl1K-1

[laeT onpeneneHne OCHOBHbLIX NMOHATUA N TEOPEM NIMHENHON anrebpbl
N pasgenoB MateMaTU4eckoro aHanmusa — auddepeHumnansbHoro u
WHTErpanbHoro ucuncneHusl, avddepeHumnanbHblX YpaBHEHWI; a
Takke  BOCMPOM3BOAMT WX  [oKasaTenbCTBa, MNO3BOMNsAOLWME
YCTaHOBUTb B3aUMOCBS3b MeXZy MaTeMaTuy4eckumu obbektamu u

Bonpocsbl ans YCTHOTO
cobecefoBaHus
MpaKkTUKO-OpUEHTUPOBaHHOE
3agaHue (3agada)

00BbekToB

PelwaeT TMnoBble 3agayn Mo OCHOBHbLIM pasfdenamM Kypca, npuMeHss
MaTemaTu4eckue MeToabl U1 MOAENW.

CamocTtosATenbHO  paboTaeT €  MaTemMaTM4yeckoh  nuTepaTypowu,
HeoOXOOUMON AN pelleHusl MpUKNagHbiX — 3adadv, MNosb3yeTtcs
Tabnuuamm n cnpaBoYHUKaMM

CTpouT MaTeMaTM4ecKylo MoZernb paccMaTpMBaeMoi 3aaayu; Bbibopa
acbpekTBHOrO crocoba pelleHUss 3agauM W coaepKaTeribHOWn
MHTEeprpeTaumm NonyYeHHbIX pesynbTaToB

OrlK-8

Wanaraet meToabl MaTeEMaTUYECKOrO aHanns3a n IMHENHON aJ'II'erbI ana
NPOEeKTUpPOoBaHUA I/IH(*)OpMaLI,MOHHbIX cucrtem

PelaeT Bo3HMKalOWME MaTeMaTu4eckme 3agaqdu.

anIMeHFleT MaTemMmaTun4yeckme MeToabl npu pewieHnn
I'IpOCbeCCVIOHaJ'IbeIX 3ajau C ncnosibsosaHnem VIH(pOpMaLWIOHHbIX

TEXHONOIMMN

Bonpocbl  gna ycTHOro
cobecefoBaHus
MpakTuko-
OpPWEHTUPOBaHHOE 3ajaHue
(3apgava)

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

LWkana oueHnBaHuns

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecefoBaHne MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, wucyepnbiBalOLWMA OTBET, HABHO
OEeMOHCTPUPYIOLWMIA TNyboKoe MOHMMaHue
npegMeTa M LUMPOKYKD  3pyauuui0 B
oLieHnBaeMon obnactu, yMeHwue
MCNoNb30BaTh TEOPETUYECKNE 3HAHUSA NS
peLLeHNs NpaKkTUYeCKnX 3agdau.

4 (xopoLwuo) Moaxoa Kk maTepuany OoTBETCTBEHHbIN, HO

OTBeT NOSHbIN 7] NpaBUIbHbIN,
OCHOBaHHLIN ~ Ha  npopaboTke  Bcex
006sa3aTenbHbIX UCTOYHUKOB MHGpOpMaLMK.

gonyuleHbl B OTBe€Tax HecCyLeCTBEeHHble
owmnbku, KOTOpble YCTPaHAKTCA TOJIbKO B
pes3ynbTaTte cobecenoBaHus




3 (yooBneTBopuTEnbHO) |oTBeTax, Mnpobenbl B  3HaHWAX MO

OTBeT  [OeMOHCTpupyeT NoHUMaHue
npegmeTa B LEMOM MPU HEMosHbIX, cnabo
apryMeHTUPOBaHHbIX oTBeTax.
MpucyTcTBYOT rpybble HETOYHOCTM B

HEKOTOpPbIM TeMam, CylleCTBEeHHbIe
owmnbkuy, KOTOpble MOryT ObITb HangeHbl 1
YaCTU4YHO  YCTPaHEHbI B pe3ynbTtaTe

cobecenoBaHusi

HesHaHune 3HaYNTENbHOMN yacTtu
NPVHUMNUANbHO  BaXHbIX  3NIEMEHTOB
OVCUMUMNINHBI. MHoro4ncneHHble
CYLLEeCTBEHHble OWMOKN. HenoHnmaHue
3agaHHoro Bomnpoca. MonbiTka

2 (HeyOoBneTBOPUTESbHO)
CrnncbIBaHUS, MCcnornb30BaHUsA

HepaspeLleHHbIX TEXHWYECKUX YCTPOWCTB
WM MONb30BaHWsA MOACKa3KoW [Opyroro
yernoBeka (BHe  3aBuWcUMOCTM  OT
YCNELUHOCTU TaKoW NOMbITKM).

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

Ne n/n | ®dopmMynmnpoBKM BONPOCOB
Cemectp 1
1 KomnnekcHble umicna. Anrebpanyeckasi gopma.
2 KomnnekcHble yncna. TpuroHoMmeTpudeckasn opma.
3 Onpegenutenu 2-ro n 3-ro nopsgkos. PelleHne cuctem NUHENHbIX YpaBHEHWI U3 OBYX U TPEX yPaBHEHUN.
4 Onpegenutenu n-ro nopsigka. Mx anemeHTtapHble cBocTBa. CnocoObl BbIYUCTIEHUS.
5 JInHenHble cuctemsl n-ro nopsgka. MNpasuno Kpamepa.
6 MaTpuubl, UX BUAbI 1 ONepauun Hag HAMU (CROXeHUe, yMHOXEHUe, YMHOXEHWE Ha YMCIOo U
TPaHCNOHMPOBaHWE ).
7 Ob6paTtHas maTpuua.
8 PelleHne nuHenHbIX cUCTEM  n-ro nNopsigka B MaTpuyHoOM Buge (B TepMuHax obpaTHOM maTpuubl ).
9 JInHeHasa 3aBMCMMOCTb ( HE3aBUCUMOCTbL ) CTONOLOB MaTpuLbl. PaHr maTpuubl.
10 Teopema 0 6a31MCHOM MUHOpE.
11 MeToabl BblYMCIIEHNS paHra MaTpuLbl 1 HaxoXaeHuss 6a3ncHOro MMHopa.
12 JInHeHble cucTembl ypaBHeHun obuero Buaa. Vx anemeHTapHble npeobpasoBarusa. Metop Naycca.
13  |OgHopoAHble cUCTeMbl ypaBHEHWUA. PaHr maTpuupl 1 CylecTBOBaHWE HETPMBUANBHOMO PeLLEHNs.
14 CTpykTypa obLiero peLleH1s OAHOPOLHON CUCTEMbI YPABHEHWIA.
15 HeopgHopoaHble cucteMbl ypaBHeHui obLero Buga. Teopema KpoHekepa-Kanennu.
16 CTpoeHne MHOXeCTBa peLUeHUn HeOAHOPOAHON CUCTEMbI ypaBHEHUI 0bLLero Buaa.
17 BekTtopHoe npocTtpaHcTBo. Onepaunn Hag BeKTopamu.
18 MoanpocTtpaHcTBa. JInHenHbIe 0BONOYKN.
19  |Ces3b Mexay pasnuyHbiMu 6asucamu.
20 Mpeobpa3oBaHne koopanHAT Npu 3ameHe Gasuca.
21 JInHenHble onepaTopbl U X MaTpudHas dopma.
22 JencTtsus ¢ nMHenHbIMK onepatopamu.
23 MaTpwnyHas cdbopma nuMHeliHoro onepatopa. Ee npeobpa3oBaHne npu nepexoe k HOBoMy 6asucy.
24 CobcTBEHHbIE Yncna U cobCTBEHHbIE BEKTOPA NMMHENHOro onepartopa.
25 Mepexoa k 6a3ncy cobCTBEHHBLIX BEKTOPOB, KOraa BCce COOCTBEHHbIE YMcna pasnmnyHbl.
26 CrvMMeTpuYHbIE onepaTopbl U X CBOWCTBA.
27 EBknnaoBo npoctpaHcTBo. OpTOHOPMUPOBAaHHBLIN Gasuc.
28 KBagpatuyHble popmel. [MpruBeaeHne nx Kk guaroHansHomMy Buay.
29 CBOWCTBO MHepUMU KBagpaTUYHbIX hopM. MIHAEKChl 1 paHr kBagpaTUYHbIX (OOPM.
30 BekTtopHoe npou3BeaeHue, cMellaHHoe Npon3BeaeHe BEKTOPOB.
31 JInHUKM BTOpPOro nopsiaka Ha niocKoCTu.
32 Mpamasa Ha NNOCKOCTN.
33 dnnunc, ero AUPEKTPUCHI.
34 Mnepbona, ee OUPEKTPUCHI.




35 Mapabona.

36  |YpaBHeHUS KpMBbIX BTOPOro nopsaka B NONSpHbIX KoopAuHaTax.

37 KoopanHatbl B TpeXMEpPHOM NPOCTPaHCTBE.

38 MnockocTb B NpOCTpaHCTBe.

39 lMpsimMas B npocTpaHcTBe.

40 B3anmMHoe pacnonoxeHue npsiMor M MIOCKOCTU B NMPOCTPaHCTBE

41 MoBepXHOCTM BTOPOro nopsigka.

Cemectp 2

42 MocneposatensHoCTY, MNpegen nocnegoBaTtensHOCTU. ApudMeTrKa Nnpeaenos.

43 Mpun3Haku cyllecTBOBaHMA Npegena nocrnegoBaTenbHOCTH.

44 BeckoHe4yHO Manble n 6eckoHe4HO BonbLUNE NocneaoBaTENbHOCTU.

45 Mpenen dyHKuMK, apudmeTrka Npesenos.

46 ®yHKuMN, HenpepbiBHbIE B TOYKe. Knaccudumkaunsa paspbiBoB.

47  |3amevaTenbHble Npegernbl, YACHO €.

48 CaoWicTBa HenpepbIBHbIX PYHKUMIA, Teopema O MakCUMyMe.

49 lMpounsBoaHas, ee reoMeTpUYEeCcKUn 1 orUn4eckuin cMbicn. TexHuka anddepeHunpoBaHus.

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

51 MepBbit anddepeHuman, ero reomeTpu4ecknin cMmbicr. MInBapnaHTHOCTb aAndpdpepeHumnana. NpumeHeHne
anddepeHumana B YMCNEHHbIX 3ajavax.

52 MpownssoaHbie 1 anddepeHumanbl BbICLLMX 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 U 3HAK BTOPON NPOU3BOAHON. TOUKM
nepervnba

58 Heobxoanmoe 1 goctaToyHOE YCMOBMSA NOKanNbHOro MakcuMmyma ( MMHUMyma ).

59 3agaun o rmobanbHOM U1 NOKanbHOM Makcumyme ( MUHUMYyME ).

60 AcuMnTOoTbl PyHKUMK. MMocTpoeHue rpadnKoB 1 nccrnegoBaHne MYHKUNUN.

61 MepBoobpasHasn. OnpegeneHne n OCHOBHbIE CBONCTBA NepBoobpasHon. Tabnuua 0OCHOBHbIX NEPBOOOPA3HbIX.

62 3ameHa nepeMeHHOI, UHTErpMpoBaHue Mo YacTsM B NepBo06Gpa3HO.

63 MonvHoMbI, paunoHanbHble PyHKLMKW, pa3noxeHne paumoHanbHOW YHKUMN Ha NPOCTEeNLLNE paumoHasbHble
yHKUMN.

64 MHTerpanbl OT paumoHanbHbiX (YHKUNUA

65 WHTerpanbl oT hyHKLMIA, cogepKallimx nppaLmoHansHOCTH

66 MHTerpnpoBaHne TpUroHoOMeTpu4ecknx yHKUNA

67 OnpepgeneHHbI nHTerpan. OnpegeneHne, OCHOBHbIE CBONCTBA.

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

69 |3ameHa nepeMeHHOW U1 UHTerpupoBaHune No YacTam B ONpeaerieHHOM uHTerparne

70 HecobcTBeHHble MHTerpansl nepeoro poga. MNpusHakum cxognmocTy.

71 HecobcTBeHHbIE UHTErpansl BTOporo poga. lNpunsHakm cxoammocTu.

72 HecobcTBeHHbIE UHTErparnbl BTOporo poga. lNpnsHakm cxoammocTu.

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

Cemectp 3

74 |DYHKUMM HECKONBKUX NEPEMEHHBIX, 00LmMe onpeaeneHns. HenpepbiBHOCTD.

75 YacTtHble npoussoaHble. [NepBbln NonHbIN auddepeHuman. Ero ntHBapMaHTHOCTb.

76 OuddepeHumnpoBaHmne CrnoxHon MyHKUUN, HEABHON PYHKLMW.

77 pagveHT n nponssogHas NoO HanpaBfeHU0 MYHKUUN 2 NepeMEHHbIX.

78 YacTHble npon3BoaHble 1 gnddepeHumansl BbiCLUMX Nopsakos, dopmyna Tennopa.

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

80 |OocTtaTo4Hble yCrnoBMUS NOKanNbHOro Makcumyma (MUHUMyMa) pyHKLMN OBYX NEPEMEHHbIX.

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

82 [sonHon uHterpan. OnpegeneHme, OCHOBHbIE CBOWCTBA.

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




84 CB$13b ABOMHOIO M NOBTOPHOIO MHTErParnos.

85 3ameHa nepeMeHHON B ABOVHOM MHTerpane.

86 KpuBonuHenHbin nHterpan 1 poga. OnpegeneHue, OCHOBHLIE CBOWCTBA.

87 KpuBonuHenHbin nHterpan 2 poga. OnpegeneHne, OCHOBHLIE CBOWCTBA.

88 dopmyna NpuHa n ee cneacTams.

89 MpunoxeHns ABONHOIO Y1 KPUBOSMMHENHBIX NHTErpanos

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

91 MonoxuTenbHble psaabl. MNprU3Haku cpaBHEHMS.

92 MpusHak Koww n npusHak Janambepa.

93 MHTerpanbHbIN NPU3HaK CXOANMMOCTM MOMOXUTENBHOIO psaaa.

94 Psaabl ¢ BelwecTBEHHbIMKW YNieHaMK. YcroBHasa 1 abcontoTHasi CXoauMOCTb.

95 |3nHakouepeaytouimecs pagbl. MpuaHak cxogumocTu NenGHuua.

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

97 CteneHHble psagbl. Teopema Abens.

98 |OBnacTb cxoAMMOCTM cTeneHHoro psaa. Paguyc cxognMocTy.

99 Teopema 0 paBHOMEPHOW CXOAUMOCTU CTENEHHOTO paaa.

100 |CeoKicTBa CyMMbl CTENEHHOrO psiga, MoYNIeHHOe 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 pyHKLNNA.

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

105 |Psg ®ypbe Ans YeTHbIX U HeYeTHbIX PYHKUMIA. Pag ®ypbe ans neprmogmnyeckmx dyHKUNNA.

106 |[Psg ®ypbe B aKCnoHeHUmansHon gopme.

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

108 |Teopema o paspewmmoctn 3agaqm Kown pnsa OLY nepBoro nopsigka.

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

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

111 OfY etoporo nopsigka. O6wme onpenenerns. Teopema o 3agade Koww.

112 |OJY BToporo nopsaka, gonyckarLime NocTpoeHus obLLero peLleHus.

113 |lluHenHble ogHopoaHblie OL1Y BTOpOro nopsigka.

114  |IluHelHble HeogHopoaHble O[LY BTOpOro nopsiaka.

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

116  |JluHeliHble HeogHopoaHble OLY BTOpPOro nopsiaka ¢ NOCTOAHHBLIMW KO3thduLmMeHTamm.

117  |Teopus konebaTenbHOro KOHTypa.

Cemectp 4
118 OCHOBHbIE NOHATUSA TEOPUM BEPOATHOCTMU.
119 YcnoBHble BEPOSATHOCTU. BEpOATHOCTL CNOXHbLIX COObITMI. Popmyna Baneca.
120 PacnpegeneHue cnyvanHon BenuunHbl. HenpepbiBHbIA U AUCKPETHBIN CriyYaun.
121 BuHomnaneHoe pacnpegeneHue. Pacnpegenexuve lNMyaccoHa.
122 OpHomepHoOe HopMarbHOe pacnpegeneHue.
123 OCHOBHbIE XapakTepUCTUKWN CITy4aHON BENNYUHBI.
124 KoBapunauus 1 KoadduUMEHT Koppenauuun.
125 [[NpepenbHble TeOpeMbl TEOPUU BEPOATHOCTU. 3aKoHbl BOMbLLNX YMcen.
126 OcCHOBHbIe 3aga41 1 NOHATUSA MaTCTaTUCTUKM.
127 Bbibopka 1 cnocobbl ee 3agaHus.
128 ToyeyHoe u nHTepBanbHOE OLEHMBaHNE OCHOBHbIX XapaKTEPUCTUK.
129 CBA3b Mexay OLMBKoM BbIBOPKU, PUCKOM M 06 bEMOM BbIOOPKM.
130 OueHka cyHKUUM pacnpeaeneHuns n NoTHOCTU pacnpeaeneHus.
131 MeTton MOMEHTOB MNpW MOCTPOEHUN OLIEHOK.
132 MeTog MakcMmManbHOro npaBgonofobus Npu NOCTPOEHUUN OLLEHOK
133 MpoBepka runoTtes. OCHOBHLIE NMOHATUSA.
134 |llemma Henmana-lNupcoHa. PelweHne npocTtor napameTpuyeckon runoTessbl
135 Kputepun cornacus lNMupcoHa.

136 |KoppenaunoHHbI aHann3. OCHOBHbIE MOHATUS.

137 MapHasa koppensuus.




138 |OnucaHune nuHeNHon perpeccun no Belbopke.

139 |MeToa HaMMeHbLUMX KBaApaToOB U OAHOMEpPHas perpeccus.

5.2.2 TunoBble TECTOBbIE 3a4aHus

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

1. Bbluncnutb 3agaHHbIR onpegenuTens 2-Msa cnocobamu.
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 NO npasunam Jflonutans.
. Belunenute guddepeHuymnan gyHkumu,
10. Hanitn 3agaHHble HeonpeaeneHHble NHTErparnbl
11. BblumMcnntb 3aaHHbIn onpeferneHHbln uHTerparn
12. Bblumcnntb HeCOBCTBEHHbIV MHTErpan UM yCTaHOBUTb €ro pacxoguMocCTb.
13. Hantu yacTHble Npon3BoAHbIE NEPBOrO M BTOPOro nopsiaka Aris 3agaHHbIX yHKUMINA.
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 auddepeHumanbHOro 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 pacnpeneneHnst u NnocTpouTb ee rpaduk Ans 3agaHHon BeIGOPKN
24. Hantn To4YeYHble OLEHKM MaTEMaTUYECKOro OXXMAAHUSA U OUCMEPCUM, CPeAHEKBAAPATUYHOIO OTKIIOHEHUS U
ncnpasfeHHON ancnepcun.
25. MNpoBepuTb rMNOTE3y O CpeaHeEM OIS 3aA4aHHON BbIGOPKN.

©

5.3 MeToanyeckue MmaTepuansl, onpeaensitowme npoueaypbl oLeHUBaHUSA 3HaHUN, YMEeHUWN, BnageHumn
(HaBbIKOB M (MNTN) 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
«lMonoxeHne 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AucCUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE ET]

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 3arnasve | WN3paTenscteo | ['oa nsgaHua | Ccblirnka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
KasakoB A. A.,|AHanntnyeckas reomeTpus. http://publish.sutd.ru/
Kunxapesa A. A. 4.1 Chne.: cnerynrtpg 2016 tp_ext_inf_publish.ph
p?id=20169015
WBaHoBa, C. A. MaTtemaTtuyeckuin aHanus Kemeposo: KemepoBckuii http://www.iprbooksh

TEXHOJTOTNYECKUN op.ru/61290.html
WHCTUTYT NULLEBOMN

NPOMBbILUIIEHHOCTU

2014




LWwnnoea, 3. B.,|Teopua BeposiTHocTEn 1 http://www.iprbooksh
LWunos, O. L. maTtemaTuyeckas ctratuctuka | Capatos: Ai NMu Ap Bykc 2015 op.ru/33863.html
Myxos, B. A., Kotos,|Kypc Bbiclien matematuku. B ) http://www.iprbooksh
. A., KotoBa, O. B. 2-x Tomax. T.lI Makeeska: AloHbacckas 0p.ru/99383.html
HauMoHanbHas akagemus 2020
CcTpouTenbCcTBa U
apxutekTypbl, 96C ACB
3ybosa, L. K., Octpas,|OcHOBbI  MaTemMaTU4eCcKoro http://www.iprbooksh
0. B., AHundeposa, J1.|aHanu3a (moaynb| OpeHbypr: OpeHbyprckmn op.ru/78807.html
M., Paccoxa, E. H. «OnpepeneHHbI MHTEerpan u rocyaapCcTBEHHbIN 2017
HecobCTBEHHbIE yHuBepcuteT, O6C ACB
NHTErpanbl»)
Myxos, B. A., Kotos,|Kypc Bbiclien matematuku. B M . 6 http://www.iprbooksh
. A, Kotosa, O.B. [2-x Tomax. T.| akeeska: [lonbacckas 0op.ru/99382.html
HaumMoHanbHasi akagemusi 2020
CTpOUTENBCTBA U
apxutekTypbl, 95C ACB
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
HukoHoBa, TI. A, |OuddepeHunansHoe Ka3zaHb: KazaHckui http://www.iprbooksh
HwvkoHoBa, H. B. ncuncneHne yHKLMNn ogHON HaLuMOHanbHbIN op.ru/79286.html
N HECKOMbKMNX NepeMeHHbIX nccnenoBaTenbCKUN 2016
TEXHOMOrMYeCcKnI
YHUBEPCUTET
CeaHupse, H. B.,|AnddepeHumansHoe CaHkT-lNeTepbypr: CaHkT- http://www.iprbooksh
AkyHuHa, . B. ucumcneHve B  cnyyae MeTepbyprekui op.ru/49955.html
YHKLMN OQHOW NEPEMEHHOM rocyapCTBEHHbIN 2015
apXUTEKTYPHO-
CTPOUTENBHbIN
yHuBepcuteT, 95C ACB
CenyHoB E. B.,|MatemaTtunka. C60pHuMK 3agau http://publish.sutd.ru/
CepyHoBa E. A. Nno Teopun BEPOSTHOCTEN crne.: cneryntg 2016 tp_ext_inf_publish.ph
p?id=3582
MapaxoBckuin, A. C.,|Matematnyeckumn aHanus.| Crasponornb: CeBepo- http://www.iprbooksh
Benaw, A. H. WHTerpansHoe ncumcneHve KaBkasckui 2015 op.ru/62846.html
denepanbHbIv
YHUBEPCUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM

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

MHdopmaunoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTtenbHbiM pecypcaM. Pasgen. MHdopmaTtuka u
WMHGOPMAaLMOHHbIE TEXHOMOMMMy [AnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtusHas n cnpaBoyHas 6a3a gaHHbIX peLeH3npyeMon nutepaTypbl Scopus [OnekTpoHHbI pecypc]. URL:
https://www.scopus.com

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEeMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

MATLAB

WHTepHeT-TpeHaxepbl B chepe o6pa3oBaHus

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyaunTopus OcHalueHne

MynbTumeaniiHoe obopynoBaHue, cneunannaMpoBaHHas mebenb, gocka
JlekumoHHas Y A PyA H P A
ayauTopus

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka
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