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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb ancumnnuubl: ChopmMmupoBaTtb KOMMNETEHLMU OByyaroLmMxca B 06nacTu NOCTPOEHUSA U UCMONb30BaHNUS
MaTeMaTU4ECKMX MOAENEN TEXHOMOMMYECKNX MPOLLECCOB, Kak OObEKTOB yrnpaBneHusl.

1.2 3apgaum gUCLUMUNIIUHBI:

M3yunTb METOZOMOMMI0 NOCTPOEHMST MOAENEN TEXHOMOMMYECKMX NPOLLECCOB Kak OOBEKTOB yNpaBreHus.

[MprnobpecTn HaBbIkM NOCTPOEHUS MOAENEN TEXHONOMMYECKUX NPOLIECCOB Pa3NMYyHON m3n4eckorn Npupoabl.

OcBOMTb COBpPEMEHHbIE NpOrpaMMHble CPeACcTBa AN MOLENMPOoBaHUS OOBEKTOB M CUCTEM YMpaBreHus
TEXHOSTOMMYECKMMM MpoLieccamu.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

dunsmka

MHdopMaLmnoHHbIe TEXHONOMMK

MaTematuka

Teopus aBTOMaTM4ECKOrO ynpaBneHns

OcHoBbI MAEHTUMDUKALMN TEXHONOMMYECKUX OBBEKTOB YNpaBneHns
[Mpon3BoACTBEHHAsA NpaKTUKa, OpraHU3auMOHHO-YNpaBneH4Yeckas npakTuka
ABTOMAaTU3aLMSA TEXHOMOMMYECKMX NPOLIECCOB N MPOU3BOACTB

2 KOMNETEHUWN OBYYAIOWEIroCcA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OAUCLUMITIUHbI

OlNK-3: Cnoco6eH ucnonb3oBatb PyHAAMeHTanbHble 3HAHNA AN pelleHns 6a30BbIX 3a4ay ynpaBrieHus B
TeXHUYeCKMX CUCTeMax C Liefibi0 COBEPLUEHCTBOBaHUSA B NpodeccuoHanbHOW AeATeNnbHOCTH

3HaTb: MaTemMaTU4eCKME OCHOBbI MogennpoBaHnUA CUCTEM ynpaBJieHUA; OCHOBbI paGOTbI C nporpamMmmMHbIM obecneyeHnem
ana mogenmpoBaHnga

YMeTb: CTpouUTb MOZEenu 3afaHHbIX CUCTEM YMpaBeHus; MAEHTUMDUUMPOBATE OOBHEKT YNpaBreHNs C Lenblo NonyyYeHus
ero mogenu

BnapeTb: TepmuHonorvein B obract MOAENMPOBaHUS U CUCTEM YMNpaBrieHWsl; HaBblkamy paboTbl C MPOrpaMMHbIM
obecrneyeHneM At MOAENUPOBAHUS

OlNK-4: Cnoco6eH ocyLecTBATb OLeHKY 3¢phpeKTUBHOCTM CUCTEM ynpaBlieHUsi, pa3paboTaHHbIX HA OCHOBE
MaTeMaTU4YeCKux MeTogoB

3HaTb: MaTemaTuyeckue MeToAbl, UCMONb3yeMble MPU MOAENMPOBAHUM CUCTEM YMNpPaBIieHUsl, OCHOBbI MOCTPOEHUS
CUCTEM YNpaBfeHus

YmeTb: MoaenmpoBaTtb CUCTEMbI ynpaBlieHNA, oLueHnBaTb GC*)CbeKTI/IBHOCTb cMoennpoBaHHbIX CUCTEM YyrnpaBlieHUsA

Bnapgetb: HaBblkaMM MOOENUPOBAHUSA CUCTEM YMNPaBMEHUSl, HaBblkaMU OLEHKN 3PEEKTUBHOCTU pa3paboTaHHbIX
mopaenen




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons

KoHTakTHas paboTta

3A0)

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. BsegeHve B Teopuilo MaTeMaTU4yecKoro
MOZENMPOBaHNsI

Tema 1. OCHOBHble NOHATUSA Teopus
nogobus  .CuctemHbIn  nogxod  MNpuM  MOCTPOEHMU
mogenen.0O63op NpOrpaMMHbIX cpencts
MOOENNPOBaHUS.

JlabopaTtopHasa  pabota 1./3yyeHne  BO3MOXHOCTEN
naketa Mathlab  (Simulink) agns  mogenuposaHus
0BBEKTOB N CUCTEM TEXHOMNOMMYECKNX NPOLECCOB.

Tema 2. Knaccudukaumss maTemaTuUdeckux moaenen
TEXHOIOMMYECKNX NpoLLeccoB, Kak obbekToB
ynpaenennsa.OcobeHHOCTH MCMNONb30BaHUS
nporpaMMHbIX CpPeacTB Afsl WCCeAOBaHWsS PasfiMyHbIX
KIlaccoB MoJenen.

JlabopaTtopHasa pabota 2. MogenupoBaHune cuctem
yrnpaeneHuns TEXHOITOMMYECKUMM napameTpamu
PasfM4yHON CTPYKTYPHI.

Paszgen 2. T[locTpoeHne OOHOMEPHbLIX ANHAMUYECKUX
mMoaenen TEXHOIOMMYEeCKNX npoLieccos c
COCpeaoTOYEHHBIMM MapameTpamm

Tema 3. [locTpoeHne maTemaTMyeckmx  Mopenen
3ANeKTpoOMexXaHUYeCckux,rmapaBsnmyecknx M TennosbiX
NpoLEeccoB.

JlabopatopHasa pabota 3. W3ydyeHue BO3MOXHOCTEMN
mogenupoeavnss B SCADA cucteme Trace Mode ,
pa3paboTka nporpaMm u nHTepdgeinca.

Tema 4. Y4yeT XMMWUYECKMX peakumi B  MoAensax
TEXHOOMMYECKNX NMPOLECCOB.

JlabopatopHas pabota 4. PaspaboTka nporpammbl U
nHTepdenca ona MMMTaumMM TEXHOSOMMYECKOro Mpolecca
Kak oObekTa yrnpaBreHusl.

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum 1 npoMexytovHas atrectaums (3ayer)

16

18

18

18

21,75

20

34

34

75,75

0,25

Pasgen 3. [locTpoeHMe MHOrOMEPHbLIX ANHAMUYECKMX
MoZenen TEXHONOMMYECKMX NPoLEeCcCoB

Tema 5. JIMHeWHble  guvHamudeckme B dopme
npoctpaHcTBa coctosiHus. OCHOBHble MOHATUSA. lMepexon
OT nepefaTovyHOM (YHKUMM K YpaBHEHMSM B dopme
NPOCTPaHCTBa COCTOSHUS.

10
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Tema 6. Mogenb CMECUTESTbHOIo Oaka ans
perynmpoBaHusl ypoBHS U TeMnepaTypbl.

JlabopaTtopHaa pabota 5. WccnepoBaHne mopenu
cmecuTenbHoro 6aka. 4 4 4 14

Paszgen 4. [locTpoeHne mMaTeMaTMyeckux Mogenemn
TEXHONOMMYECKUX  MNPOLECCOB C  pacnpeaeneHHbIMU
napameTpamu

Tema 7. MatemaTtundeckass mogenb TennooGMeEHHMKa C
pacnpefeneHHbIMK NapaMeTpamMu.

JlabopaTopHaa pa6ota 6. cnonb3oBaHue MPOrpamMMHbIX
CpeacTe Ana pelleHuns auddepeHumanbHbIX YpaBHEHUI 4 4 4 14
B YaCTHbIX MPOU3BOAHbIX.

Tema 8. Mpumepsl MaremaTn4ecKkmnx mMozgeneun
TexHonoruyeckunx npoueccos B LIBI.
JlabopaTtopHasi pabota 7. lNocTpoeHne K unccnegoBaHue

MOZenu C pacrnpeaeneHHbIM1 napameTpamu 7 7 9 19
UToro B cemecTpe (Ha kypce ans 3A0) 17 17 17 57
KoHcynbTaumm n npoMexyTovHas attectaums (OKk3ameH, 25 335
KypcoBasi paboTa) ’ ’
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 121,75 166,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3agaum KypcoBon paboTbl (npoekTa): [NocTpoeHmmn n nccnegoBaHMm matemMatuyeckon Moaenm
TEXHOJOrMYECKoro npoLecca , kak 06bekTa ynpaBreHus.

Mpu BbINONHEHUN KypCOBOW paboThl peluaTca cneayolmne 3agadm. B cooTBeTcTBUMM € 3agaHveM u
UCXOOHbIMU AaHHbIMM, MONYYEHHbIMU Ha MpaKTUKe:

- paspabaTbiBaeTCA CxeMa U COCTaBnsaeTCa OnncaHue TEXHOMOMMYecKoro npouecca;

- hopmynupytoTCa 3agayn MccnegoBaHust npouecca Ha 6ase matemaTnyeckon Mogdenu;

- paspabaTbiBaeTCA MateMaTnyeckas Moaenb;

- hopmynupytotcst TpeboBaHna Kk cpeactBaM oTobpaxeHus nHdopmMaummn , paspabaTbiBaeTcs UHTEPdENC U
nporpaMmma;

- NPOBOASATCA HEOOXOAMMbIE UCCNENOBaHNS Ha MOAENW.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): MogenmpoBaHue TEXHOMOMMYECKOro, Kak o6bekTa ynpasneHus
TeXHONorm4eckMmm napametpamu. KOHKpeTHbIN BuA npouecca v napameTpbl 3a4alTcs B MHAMBUAYANbLHOM 3agaHuu.

4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCcoOBOW paboThl (NpoekTa):
KypcoBasi paboTa gomkHa copepxarb:

1. TUTYNbHbBIA NAUCT.

2. 3agaHve.

3. CogepxaHue.

4.0nuncaHne 1 cxemy TEXHOMNOMMYECKOro npouecca.

5. Pa3paboTtky marematu4eckon MOAEnu.

6. JInctnHim nporpammbl.

7. JkpaHbl nHTEpdeinca.

8. PesynbTathbl nccnegoBaHus npouecca no MareMaTU4eckon moaernu.
9.BbiBOAbI.

10.Cnncok nutepatypbl.

5. ONUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

5.1 NMokasarenu oueHnBaHnA OBY4YEHWA
Kop komneTeHummn lMokasaTenu oueHnBaHNA pe3ynbTaTtoB 00y4eHus
OMK-3 1. NmeeT npenctaBneHMe o6 ocHoBax paboTbl C MNporpamMMHbIM obecrneyeHunem,
NPUMEHsIEMbIM A5 MOLENNPOBaHMS.




ONs MOAEnMpoBaHus.

2. dopmMynupyeT crnocobbl NOCTPOEHWUS MOAENEN 3aAaHHbIX CUCTEM YNpPaBIeHus.
3. [leMOHCTpUpYeT HaBblkM paboTbl C NPOrpamMMHbIM obecrneyeHnem, NpUMeHAEMbIM

OrnK-4

3. [emoHcTpupyeT HaB

bIKM

1. WmeeT npeacrtaBneHne o MaTeMaTUYecKMx MeTodax,
MOAENNPOBaHNN CUCTEM YMNPaBIEHUS U OCHOBAX MOCTPOEHUSI CUCTEM YMPaBMNeHUs.

2. ®opmynupyeT crnocobbl MOOENMPOBAHUS CUCTEM YMNPaBNeHUS U METoAbl OLEeHKM
3P PEKTUBHOCTM CMOAENNPOBAHHBLIX CUCTEM YMPaBMeHUs.
MOOENNPOBAHUS  CUCTEM  YNpaBlieHus!
3pheKTUBHOCTUN paspaboTaHHbIX MOAENEN.

NCNOMb3yeMbIX Mpw

N  OUEeHKn

5.2 Cucrtema n KpuTepun oLeHUBaHUSA

LLIkana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobeceno

BaHune

MucbemeHHasn pabota

5 (oTnmn4yHO)

CamocTodaTtenbHo
AononHUTenbHbIe

oTBeYaeT
AONONHUTENbHbIE
BOMpPOCHI, BnageeT TepMMHOHOFMeVI.

Ha

BCe

KypcoBas pabota pomkHa ObiTb BbINOMHEHA
CBOEBPEMEHHO N 6e3 OLNBOK.

CTynoeHT pomkeH OblTb B COCTOSIHAM BHECTM
npeanoXeHHble npenogaBaTeneM [OMNOMHEHUs
npu paspaboTke Moaeny n MoAenNMpoBaHUN.
Bonpocbl 3K3aMeHaLUNOHHOTo buneta
packpbITbl MOSIHOCTbK, CTYAEHT B COCTOSIHUM
OCYLLECTBUTb MOSICHEHWSI W YTOYHEHMST MO
3afaHHbIM NpenofaBaTenemM AOMNONHUTENbHbLIM
BOMpOCaMm.

OTtBeyaeT Ha BCe  [AOMOSHUTENbHbIE
BOMPOCbI Mocrie HebonbLOoN  NomoLLn

4 (xopoLuo) npenogaeatensa U 3agaBaeMblX MM
HaBOAALLMNX BOMpPOCOB, Bnageet
TEPMUHOSOINEN.

KypcoBas paboTa cogepxuT owmnbku, KoTopble

CTYOEHT CMOr WCMpaBuUTb MNPU  MOMOLLM
npenogasarerns.

CTyneHT He B COCTOSIHUM BHECTU
MpeanoXeHHble npenogasaTtenem
[AOMONHEHUS.

Bonpocbl 3K3aMeHaLMOHHOro 6uneta
PackpbITbl HE B MOMHOW Mepe, CTyAEHT He B
COCTOSIHUM  OCYLLUECTBUTb  MOSAICHEHUA U
YTOYHEHMSs MO  BCEM  [OMOMHUTENbHLIM
BOMpocam.

3 (YyAOBNeTBOPUTENBLHO)

BOMPOCOB,  Ans

oTBeTa

OTBe4YaeT He MeHee 4YeM Ha MONOoBUHY
TpebyeTcs
3HauUTEnbHas MOMOLLb MpenoaaBaTens,
BrnageeT GonbLuel YacTblo TEPMUHOMOIMN.

KypcoBas pabGoTa BbiNoOfiHEHA HEBPEXHO. HO
OCHOBHbIE UeuN NPoCMaTpMBaOTCS.

Bonpocebl 3K3aMeHaLMOHHOro 6uneta
packpbITbl He B MOMHOW Mepe, CTyOeHT B
COCTOSIHAM  OCYLLUECTBUTb  MOSICHEHUST U

yTOuYHeHnss no OGonbluert 4YacTu 3afdaHHbl X
npenogasaTenem BOMPOCOB.
KypcoBas paboTa He BbIMOfMHEHA WU
BbINOMHEHa He NOMHOCTbIO.
Pabota BbinonHeHa ¢ owwubkamu, KoTopble
5 OTBeyaeT MeHee YeM Ha MOMOBWHY | CTYAEHT HEe B COCTOSIHUM UCNPaBUTb.
BOMPOCOB, He opueHTMpyeTcs B | Bonpocbl  ak3ameHaumoHHoro  Guneta  He
(HeyooBNeTBOPUTENBHO)
maTtepuane, nyTaeT TEMbl TEPMUHOMOMMI. | pacKkpbiTbl,  CTYAEHT HEe B COCTOSIHWM
OCYLLUECTBUTb MOSACHEHWUA W YTOYHEHMS MO

Gonblleir 4YacTM 3adaHHbIX npenoaaeaTenem
[AOMNOMHUTENBHBLIX BOMPOCOB.

3auTeHo PaboTbl BbIMONMHEHbI U 3aLUULLIEHBI B CPOK.
PaboTbl He BbLIMOMHEHbI WM He 3allMLeHbl B
He 3auTteHo CPOK

5.3 TunoBble KOHTPOIbHLIE 3a4aHUs U/WNKU UHble MaTepuanbl, ICNOMNb3yeMble AN OLeHKU pe3yribTaToB
obyueHus
5.3.1 TunoBble KOHTPOJbHbIe BONPOCHI

Ne n/n dopMynupoBKN BONPOCOB
Cemectp 6
1 YTo BKMOYaETCa B MaTeMaTU4eCKyo MOAenb?
2 YTto Takoe TEXHOMNOrMYeCcKknii npouecc?
3 YTo Takoe TEXHOMNOIMYECKNIA pernameHT?




rlpVIBeJJ,I/ITe npumMepbl ynpaenawowmnx 1 BoO3MyLLaloWmX nepemMeHHbIX B CUCTeMe yrnpaBlieHUa otaefibHbIM

4 TEXHONOMYE€CKUM NPOLLECCOM.

5 C Kakow Lenbto ocyLecTBNAeTCs npoueaypa NuHeapusaunm mogenn?

6 MepeuncnuTe OCHOBHbIE 3Tanbl MOCTPOEHNST MaTEMaTUYECKON MOLENMN TEXHONOMMYECKOro NpoLecca, Kak
obbekTa ynpasneHus.

7 [avite onpeneneHne nepeaatoyHor yHKLUUN 1N NEPEYUCINTE OCHOBHbBIE €€ XapaKTePUCTUKMN.

8 MprBeanTe OCHOBHbIE hN3NYECKNE 3aKOHBI, MPUMEHSIEMbIE NPU MOCTPOEHNN MaTEMaTUYECKUX MOdENEN.

9 Kakvne ocHOBHbIE hn3nyecKne COOTHOLLEHMS NCNONb3YOTCA NPU COCTaBNEHNN YPaBHEHUI MaTepuanbHOro
6anaHca?

10 Mopaenb naeanbHOro BbITECHEHUS.

11 Mogenb ngeanbHOro CMeLLleHUs.

Cemectp 7

12 OcobeHHocTHn NOCTPOEHNA MHOFOMepHOI;I MaTteMaTu4eckon Mmogenu.

13 MpuBeauTe CTPYKTYPY NIMHENHON MaTeMaTU4EeCKoM MOAENN CUCTEMBI B hOpMe NPOCTPaHCTBA COCTOSAHUS.

14 YTto Takoe hasoBble NepemMeHHble 1 ha3oBas TpaekTopma?

15 Mony4ynTe ypaBHeHUe B hopme NPOCTPaHCTBA COCTOSHUA MO 3aJ4aHHON NepeaaToyHON GOYHKLNN.

16 MprBeauTE NOMHY CUCTEMY YPaBHEHWUI TENNTOOOMEHHUKA.

17 Kakune ocHOBHble h13NYECKME COOTHOLLEHUSI UCMONb3YIOTCS NPU COCTaBNEHUN YpaBHEHUI TEMNOBOro
0anaHca?

18 Yem oTnmyaroTcs rpaHuydHble ycrnoBus 1ro poga oT rpaHuyHbIX ycrosuin 3 ro poaa?

19 Kak MOXHO ncnonb3oBaTb MaTeMaTn4ecCkyro Mmoaerb TennoobmMeHHuKa ¢ pacnpegeneHHbiMn napameTpaMM?

20 Kak NnpoABIIAETCA 3aKOH COXpaHEeHUA MaccCbl B XUMUNYECKON peaKLlI/II/I?

21 Kakve 3agaum MOXHO peluaTb C NOMOLLbI0 MaTeEMaTUYECKON MOAENWN TEXHOMOMMYECKOro npoLecca, kak
o6bekTa ynpaBneHua?

5.3.2 TunoBble TecTOBbIE 3aaHus

He npegycmoTtpeHo.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KEUCbl)

1. PaccMoTpute B kayecTBe obGbekTa ynpaBneHuUsi eMKOCTb C XKMAKOCTbH, B KOTOPOW TpebyeTcs noaaepkveaTtb
ypoBeHb. Ha Bxoae 1 BbIXO4e yCTaHOBMEHbl perynvpytoLue KnanaHbl.

Mepeuncnute napameTpbl TEXHONOTMMYECKOro npouecca , HeobxoauMmble Ans MocTpoeHust mogenwu. lMonyunTe
MaTeMaTu4eckyto Moaenb o6bekTa U NPMBEANTE CTPYKTYPHYHO CXeMY MaTeMaTUYecKo MOAENN.

2. Paccmotpute B KavecTBe o0ObekTa ynpasreHusi [ABuratefnlb MNOCTOSIHHOIO Toka C  He3aBUCUMbIM
BO30yXaeHMeM.BosbmnTe B KayecTBe NEpPEMeHHON ynpaBneHUsl- HanpsbkeHWe Lenu SIKopsi, B KayecTBe BO3MYLLEHUS -
MOMEHT COMPOTUBIIEHMS , MPUBEAEHHDbIV K Bany ABUraTeNs U B KAYECTBE pPerynmpyemon nepemMeHHoln Yncrno oGopoToB.

Monyunte MaTeMaTM4ecKylo MOZENb U NPUBEANUTE CTPYKTYPHYIO CXEMy.

5.4 MeTognyeckue matepuansl, onpegensiowme npoueaypbl OLleHUBaHUA pe3yibTaToB 06y4YeHUs
5.4.1 YcnoBus gonycka oby4atoLerocsi K npoMexyTo4yHOM aTTecTauum 1 Nopsaaok NMKBUAaUMm akageMmn4eckon
3a[0MKEHHOCTH

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6MYMTO
«MNonoxeHne 0 NpoBeAEHNN TEKYLLErO KOHTPOSSA YCNEBAEMOCTM N NPOMEXYTOYHOM aTtTecTaum 0by4varoLLmMxca»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo gUCLUnimnHe

He paspeluaeTtca nonb3oBaTbCA KOHCNEKTaMM U nobbiMn ragpketamn. [lonyckaeTcs UCMNofb3oBaHUE OTYETOB MO
nabopartopHbiM paboTaM. Bpemsi Ha noarotoeky o 30 MuH.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
"nyxos, n. O., | MogenupoBaHue cucTtem WMowkap-Ona: https://www.iprbooks
MeTyxoB, n. B., | ynpaBnenus [MOBOMKCKIM hop.ru/75437 .html
Mnyxos, A1. O. roCyAapCTBEHHbIN 2015
TEXHOMNOrMYeCKni
YHUBEPCUTET




Ocunosa, H. B.

MogennpoBaHue CUCTEM

MockBa: NagaTtenbckuin

https://www.iprbooks

ynpaeneHus Jom MMNCuC 2019 hop.ru/98083.htmi
B.H. JleoHTbEB AHanus cucTem http://www.nizrp.nar
aBTOMaTU4eCKoro M-Bo obpasoBaHus 1 od.ru/metod/kafinfiz
ynpasrnenns [Tekct]. Y.1.:| Hayku PP, CMG6ITYPI. — 2014 mtex/5.pdf
yyebHo- mMeToamyeckoe Chne.: CNerTypPn
nocobve
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
B.H. lleoHTbeB AHanua cuctem http://www.nizrp.nar
aBTOMaTU4eCKOro M-Bo obpasoBaHus 1 2014 od.ru/metod/kafinfiz
ynpaeneHua [Tekct]. Y.2.:| Hayku PO, CM6ITYPI mtex/6.pdf
yyebHoe nocobue
E.B. Xapawukos Teopus aBTOMaTU4EeCKOro http://nizrp.narod.ru/
ynpasneHnunst [TekcT]: y4yebHo M-Bo o6pasoBaHua n metod/kafavtpriviel/5
-meToamyeckoe nocobue no| Hayku PO, CMGITYPI. — 2015 .pdf
BbIMOSIHEHWIO KypcoBom Chneé.: Crielr Typri
paboThbl
A. . Hosukos, M. A. |MopgenupoBaHue cucteMm | M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
BoponaHoBa ynpaBneHns: NPakTUKym o6pasosaHusi PO, C.- metod/kafinfizmtex/1
MeTepb. roc. yH-T NPoMm. 652836230.pdf
TEXHOMNOIMN U gn3anHa, 2022

BbICLU. LK. TEXHOMOMK U
aHepreTukn. — CaHKT-
MeTepbypr: BLUT3
cneryntg

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CNPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMbB INYMNTH [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «ANGyKe» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 MepeyeHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCTpaHAeMOoro NporpamMmmMHoro o6ecrneyeHus

MicrosoftWindows 8
PTC Mathcad 15

Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHne MmaTepuanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLIEeCTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gUcCUUnIIMHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas Y A PyA 4 P A
ayautopus

KomnbloTepHbIN Knacc

MynbTumMeauiitHoe o6opyaoOBaHUE, KOMIMbIOTEPHAs TEXHMKA C BO3MOXHOCTLIO MOAKMIOYEHUST K

cetn  «WHTepHeT» 1
obpasoBaTenbHyto cpeay

obecrneyeHnem

focTyna

SNEKTPOHHYIO

NMHOPMAaLMOHHO-




