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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHOapToM Bbicwero o6pasoBaHus Mo HanpaeneHuto noarotoBkn 15.04.04 AsTomMaTmMsaumsi TEXHOMNOMMYECKUX
NPOLIECCOB 1 MPOU3BOACTB, YTBEPXKAEHHBIM NpuKazoM MuHo6pHaykm Poccnm ot 25.11.2020 r. Ne 1452

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT Xapgukos E.B.
OT Kadbenpbl cocTaBuTENS: CwupenbHukos B.U.
3asegytowinin kadbegpon WMHpOpPMaLMOHHO-

N3MepPUTENbHbIX TEXHOSIOMNIA N CUCTEM ynpaBneHua

OT BbInyckatoLen kadenpbl: CupenbHukos B.W.
3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb amcuunnuubl: CopmupoBatb koMneTeHUmMM oby4yaroulerocs B 00OnacTv MOArOTOBKU CTYAEHTOB K
CaMOCTOATENbHOMY  MOCTPOEHMID MaTemMaTU4eckux Mogenem OOBbEeKTOB W CUCTEM  ynpaerieHus, paspaboTke
COOTBETCTBYHOLLErO anropMTMUYECKOro U MnporpaMmHoro obecneyeHusi, UCMoNb30BaHUIO Mofenen npu paspaboTke
CUCTEM aBTOMAaTMYEeCKOro yrnpasreHus, 3aKpenuTb 3HaHWS No MaTteMaTuke.

1.2 3agaum AMCLUNIUHBI:

- MOflyYeHMe nNPaKTUYECKMX HaBbIKOB MOSlyYeHMs MOLENen M UX MWCMNONb30BaHWS AN UCCeaoBaHus,
NPOEKTUPOBAHNS M pauUMOHanNbHOM JKCnyaTauum cUCTeM ynpasrieHns Npon3BoACTBEHHLIMU NpoLieccamu;

- yCBOeHMe OyaywimMmu crneumanuctamm MeTOAMKM pa3paboTku MatemMaTUvecKnx Mopernen OObEKTOB M CUCTEM
ynpaBneHus.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

CoBpeMeHHble npobnembl aBToMatTu3aumm 1 yrnpasneHus

MnaHnpoBaHne akcnepumeHTa B ACY
WHpopMaumnoHHO-M3MepUTenbHble CUCTEMbI U YCTPONCTBA
VIHTEerpMpoBaHHbIE CUCTEMbI YMNPABNEHUS XKU3HEHHBIM LIMKITOM NPOaYKLUN

VHTerpnpoBaHHble CUCTEMbI MPOEKTUPOBAHWUS M YNpPaBliEHUS aBTOMATM3UPOBAHHLIMM W  aBTOMAaTMYECKMMU
npouseoacTBamMm
MpoeHTudukaumna mogenen o6bekToB aBToMaTM3aummM TEXHONOMMYECKUX NPOLIECCOB

2 KOMNETEHLUWN OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OlK-5: CnocobeH paspabaTbiBaTb aHaNUTUYeCKUE U YNCTEHHbIe MeToAbI MPU CO3AaHUN MaTeMaTU4eCcKUx
Mozernen MalluvH, NpMBOAOB, 060pyA0BaHNA, CUCTEM, TEXHONOIMUYECKMX NPOLIECCOB;

3HaTtb: MeToAbl aHanmM3a COCTOSIHUSA cucTeM aBToMaTtm3aumn. MeTtoabl mMatemaTuyeckoro mMmoaennpoBaHUA 00BbeKTOB
aBToMaTtumsauum m cpencTtB aBTOMaTM4eCKOro ynpaBsieHna NMU.

YmMmeTb: nccnegosatb AONHaMUKy obbekToB 1 cuctem. CoctaBnsTb YpaBHEHNA OUHAMUKN 00BLEKTOB N CUCTEM U BbI6VIpaTb
MeTOoAbl X peLleHnA.

Bnapetb: HaBblKaM¥n nNPpUMEeHeHNnAa  aHanmMTnyeCcKnx noaxogoB W YUCIEHHOro  MoaennpoBaHUA K  OuUeHKe
q:)yHKLI,VIOHVIpOBaHVIﬂ CUCTEeM aBTOMaTM4eCKOro ynpaBleHus.

OlMK-11: CnocobeH pa3pabaTbiBaTb COBPEMEHHbIE MEeTOAbI UCCNEA0BaHUA aBTOMaTU3MPOBAHHOIO
06opyAoBaHUA B MaLLMHOCTPOEHUM;

3HaTb: coBpeMeHHble MeToabl uccnegoBaHuA 0OBHEKTOB U cpeacTB nx aBTtoMatmsaumn

YmeTb: p33pa6aTblBaTb MeToAbl nccrnegoBaHna KOHKPEeTHbIX BapMaHTOB aBTOMAaTU3NPOBAHHOIO o6opynosaH|/|$|.

Bnapetb: HaBblkamu NnpUMEHeHNnAa COBpEeMEHHbIX MeTOdOB WuccrneaoBaHA aBTOMaTU3NPOBAHHOIO O60pyﬂ,OBaHI/IF| K
KOHKPETHbIM TEXHOJI0MTMYECKUM obObekTam.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgpen 1. WccnepoBaHne o00bektoB UM CUCTEM C
NOMOLLLbIO MaTeEMaTUYECKNX Modenen

Tema 1. MeToabl MaTeMaTMYECKOro MOAENTMPOBAHUS.
OcHoBHble NPUHLMMbI MaTemMaTU4ecKoro
MOZENMPOBaHMS. MeToabl nccnegoBaHus
MaTeMaTU4ecKnx Moaernen.

KoMnbloTepHble TexHONormn. YncneHHsle Mmetoabl
JlTabopaTopHasa pabota 1. [NonyyeHne OCHOBHbIX HaBbLIKOB
paboTkl B naketax MathCad n TraceMode.

Tema 2. [TlpuknagHble NakeTbl  MaTemMaTU4eCcKoro
MOZENMPOBaHMSI.

Obwme cBegeHMss O  MpPUKIAgHOM  NPOrpaMMHOM
obecneyeHnn pgna  MarteMaTU4ecKoro MOAENMpPOBaHMS.
MpyHUMMBbI  MOCTPOEHMST MOAENW. MpPUKIagHble MNakeTbl
MaTemMaTU4eCKoro MoaennMpoBaHus.

JlabopaTtopHaa pabota 2. PaspaboTka wuHTepdenca u
nporpamMmbl MOZLENMpPOBaHuUs TEXHOMNOMMYEeCcKoro
npotiecca.

Pasgen 2. Matematmnyeckne mogenm o6bEKTOB U CUCTEM

Tema 3. MaTtematudeckme Moaenu 0bbekToB
TEXHOMOrM4YeckUx  MNpoLeccoB C  COCPeAOTOYEHHbIMU
napameTpamu.

Matemartunyeckas mMogenb c CcoCpeaoTOYEHHBbIMA
napameTpamm — 3TO MOAENb CUCTEMbI, MOBEAEHUE
KOTOpOM onuceiBaeTcs OObIKHOBEHHbLIMU
onddepeHumanbHbIMU YpaBHEHUSIMUA. YacTto
ucnonb3dyetcs  ONA  OMMCaHWe  OUHaMUKM  CUCTEM,
COCTOSILLUX M3 OUCKPETHBIX 3N1IEMEHTOB.

JlabopaTtopHaa pabota 3. PaspaboTka uHTepdenca u
nporpaMMmbl  MOOENUPOBAHUST  OLHOKOHTYPHOW CUCTEMbI
yrnpaBneHus.

20

24

18




Tema 4. MartemaTtnyeckne moaenu obbekToB
TEXHONOMMYEeCKMX  MNPOLECCOB C  pacnpeaeneHHbIMU

napameTpamu.

MaTtemaTnyeckas mozenb c pacnpeaeneHHbIMM

napameTpamM — Mofefb CWUCTEMbI, OMNUCbIBaemas

andpdepeHUManbHbIMU - YPaBHEHUAMU B YacTHbIX

NPOV3BOAHbIX. MaTtemaTnyeckue moaenw c

pacnpeaeneHHbIMM napameTpamu LLUMPOKO

pacnpocTpaHeHbl B pasnnyHbIX HayKax. 1 1 2 30

JlTabopaTopHasa pabota 4. PaspaboTka uHTepdenca u
nporpaMMbl  MOAENVPOBAHUS  KackagHOW  CUCTEMb
ynpaBreHusi.
JlabopaTopHasa pabota 5. PaspaboTka wuHTepdenca u
nporpaMmMmbl MOAENVPOBaHUS B3aMMOCBSI3aHHOW CUCTEMbI
yrnpaBneHus.

Wtoro B cemecTtpe (Ha kypce gnsa 3A0) 4 4 4 92

KoHcynbTauumn n npomexyToyHasa attectaums (3ader,

Kypcosas pa6ora) 0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 12,25 92

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Llenn n 3apayn KypcoBon pabothkl (NpoekTa): YrnyGrneHne n 3akpenneHne 3HaHui no AUCUUMIIMHE
«MaremaTtnyeckoe MoaenMpoBaHWE CUCTEM aBTOMaTUYECKOrO YNpaBfieHUs», NOMyYeHHbIX NPy U3yYeHun NEKLMOHHOIO
mMaTepuana.

B pamkax BbINOMHEHMS KypCOBOrO NPOeKTa CTyAEeHTbl OOIMKHbI B COOTBETCTBUM C 3aaHneM paspaboTtatb
anropuTMm ¥ nporpaMmmMy MOAENMPOBaHUS 1 MPOBECTU ee TeCTMpOBaHMe OJ1S OLEHKU KayecTBa npolecca perynmpoBaHus,
OCYLLEeCTBUTb BbIOOP MapaMeTpoB CUCTEMBbI.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): [pumepHasi Tema KypcoBoro npoekra: «[locTtpoeHne mogenu m
MaTemaTM4eckoe MOJENMPOBaHNE TEXHOOMMYECKOro npoLecca U CUCTEMbI YNPaBNeHns 3aAaHHbIMU TEXHOMOTMYECKMM
napameTpammy.

KOHKpETHbIV BUA TEXHOMNOMMYECKNX NapaMeTpOB U UCXOAHbIE JAaHHbIE O TEXHOMNOMMYECKOM MPOLIECCE, K KOTOPOMY
OTHOCSITCS NMapaMeTpbl, YKa3blBalOTCS B UHAMBMOYaArNbHOM 3a4aHuK.

4.3 Tpe6boBaHUSA K BbINOJIHEHUIO U NpeACTaBfIeHUIO pe3yNibTaTOB KypCOBOW paboThl (NpoekTa):

KypcoBoWn NpoeKT JOMmKeH coaepxathb:

1. TUTYNbHBIA NACT;

2. 3ajaHue;

3. cogepxaHue (ormaBneHue);

4. BBeeHue:

5. OCHOBHylO 4acTb, BKMOYaKOLWYK OMMCaHWE TEXHOSOMMYEeCcKoro mnpouecca W CUCTEMbI  YNpaBfeHus
TEXHOMOMMYECKMMM MapaMeTpamMu; napameTpbl, Heobxoaumblie AN MOCTPOEHUST MaTeMaTMYeCcKoW MoAenu; OLEHKY
KayecTBa paboTbl CUCTEMbI YNPaBNEHUS;

6. 3aknioYveHne (BbIBoAbl O NpoAenaHHon paboTe);

7. NMUCTUHT NPOrpamMMbl;

8. aKkpaHbl Ans TECTUPOBaHUS NPOrpamMmel;

9. CNUCOK NCNOMb30BaHHbIX UCTOYHMKOB.

Ha oueHky "OTnn4YHO" KypCOBOW MPOEKT AOMKEH ObITb BbINOMIHEH CBOEBPEMEHHO U 6€3 ONOOK, CTYAEHT AOIMKEH
ObITb B COCTOSIHUN OOBACHUTL NpeacTaBneHHoe UM B paboTe.

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLeHNBaHWUSA OBYYEHUA

Koa komneteHummn NokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~|6HVIF|

1. Manaraet 6a30Bble NPUHLMMNBI MOCTPOEHNUS MaTeMaTUYeCKMX Mogenen.

Or1K-5 2. Nonb3yeTcst TEPMUHONOIMEN U NPOrpamMmMHbIM obecnevyeHnem.

3. lemoHCTpUpyeT ymeHrne chopMynnpoBaTe MaTeMaTUYECKYIO 3afaqy.

1. N3naraeTt 6a3oBble NpUHUMMbLI paboTbl TUMOBbLIX ANHAMUYECKNX 3BEHBEB.
OlK-11 2. MNMonb3yeTcsa TEPMUHONOIMEN N NUTEPATYPON ANA NOonyyYeHns mogeny obbekTa.
3. [leMOHCTpMpyeT YMEHNEe HAaCTPOUTb PerynaTop.




5.2 Cucrtema n KpuTepum oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

KypcoBoii NpoekT [oskeH OblTb BbINOMHEH
CBOEBPEMEHHO U Ge3 oLMBOK.

CamocTodATenbHO  OTBe4YaeT Ha  Bce
CTyneHT pomkeH ObiTb B COCTOSIHUM BHECTU
5 (oTnmn4yHO) [ONOMNHUTESNbHbIE BONPOCHI, Brnageet
_ npeanoXeHHble npenogasaTtenieM OOMNOSIHEHUSA
TEPMUHOSOrMeN.
(nsmeHeHuss) B anroputM  paboTbl MK
KO3 pULUMEHTBI.
KypcoBoi npoeKkT COAEPXUT OLUMOKW, KOTOpble
OtBeyaeT Ha Bce [OOMNOMHUTENbHbIE N
o CTYAEHT CMOr MCNpaBuUTb MpuU  HebonbLIOK
BOMPOCbI Mocrie  HebonbLOoN  NomoLLM
4 (xopoLuo) npenofdaeatenss UM 33JaBaeMblX UM MIOMOLLI MperioAasaTens.
P CtyoeHt He B COCTOSAHUN BHECTU
HaBOAALLMX BOMpPOCOB, Bnageet
o npeanoXeHHble npenogasaTtenemM OOMNONIHEHUSA
TEPMUHOSIOrNEN.

(n3meHeHus).

3 (yRoBNeTBOPUTENBLHO)

OTBe4yaeT He MeHee 4YeM Ha MOMOBUHY
BOMpocoB, [Ana  oTeeTa  TpebGyeTcs
3HaynTenbHas MOMOLLbL MperoaaBaTens,
Bnageet Gonbluei YacTblo TePMUHOOMM.

KypcoBoit npoeKT BbINOMHEH HEBPEXHO, HO
OCHOBHbIE UAEN NPOCMATPUBAOTCS.

OTBeyaeT MeHee 4eM Ha nonoBuHy | KypcoBoO MPOEKT He BbIMOMHEH UMM BbINOSHEH
2 BOMPOCOB, He OpUEHTUpYeTCA B | He NONMHOCTbIO.
(HeynoBneTBOpUTENbHO) | MaTepuane, nytaet TEMbI u | MpoekT BbINONMHEH C owubkamu, KoTopble
TEPMUHOMOIYIO. CTYAEHT He B COCTOSIHUM UCMPaBUT.
OtBevaeT Ha Bce [JononHuTenbHble | Bce paboTbl BbINOMHEHBI U 3alUMLLEHbI B CPOK.

BOMpOCbl (BO3MOXHO nocrie Hebonblioi | Bonpockl packpbiTbl MOMHOCTbIO, CTYAEHT B
3ayTeHo noMoLM npenofaBaTens W 3a4aBaeMblX | COCTOSHAM — OCYLUECTBUTb  MOSICHEHUST U
MM  HaBOASLIMX  BOMPOCOB), BradeeT | yTOUHEHUss MO 3agaHHbIM  NpernogasaTenieM
TEPMUHOMOTMEN. AOMNOMHUTENBHBIM BOMPOCaMm.
PaboTbl He BbIMOMHEHbI UMM He 3alWLLEHbl B
OTBeyaeT MeHee 4YeM Ha MOJSIOBUHY | CPOK.
BOMPOCOB, He OpueHTUpyeTCs B | Bonpocbl He packpbiTbl; CTyQeHT He B
He sauterio maTepwvane, nytaet TEMbI W | COCTOSIHUM  OCYLLECTBUTb  MOSICHEHUS U
TEPMUHOMOMUIO. YTOYHEHUs1 Mo Gomnbliei 4YacTM  3afaHHbIX

npenogasareniemM OOonOoJIHUTEesIbHbIX BOMNPOCOB.

5.3 TunoBble KOHTPOJbHbLIE 3a4aHusA n/unu nHble MaTepuanbl, nCnofb3yeMble AN OUeHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n | dopMynNnpoBKN BONPOCOB
Kypc 1

1 TunoBble AguHaMu4Yeckue 3BeHbs. Micnonb3oBaHue nx B KayecTBe Moaernen obbekTa perynmpoBaHus

2 MNO-perynatop. Ctpykrypa NMNO-perynatopa. KoadhduuneHtsl MNMNO-perynsatopa. BapuanTtel 3anvcn MNNI-
perynsaropa

3 MonyyeHune koadhpurLmeHTOB 06 bEKTa NO pasroHHOW KpuBoW. [pyrne cnocobbl NonyyYeHus koagguLmMeHToB
obbekTa

4 lMepexoaHbIn npouecc cucteMbl perynnpoBaHns. OueHka kadecTBa NepexogHoro npolecca

5 YCTOVI‘-IVIBOCTI:V CHCTEMbI perynnpoBaHms. [:pa(bVIKI/I CUCTEMbI HaxogsLencsa B 06riacTn yCTOMYMBOCTH, Ha
rpaHuLe YyCTOMYMBOCTH, 3a rpaHuLEen yCTONYMBOCTHU.

6 YcTonumBble cucTeMbl perynupoBaHusi. CpaBHeHue rpadhMkoB CUCTEM C PasfiMYHbIM NMOSIOXKEHNEM BHYTPU
0o6racT yCTOMYMBOCTU (C pasnMyHbIM yaaneHmem oT rpaHuLbl yCTOMYNBOCTH)

7 OnckpeTHble BGrOKMPOBKN CUCTEM aBTOMaTu4eckoro perynupoBanus. Copoc MNU-perynatopa. PasnuyHble
HayarnbHble 3HAYEHNs1 perynaTopa B 3aBUCUMOCTUN OT pexnma paboTsl (Hanpumep "3uma/lleTo")

8 Asbikn nporpammmpoBanusa CFC n ST. CtpykTypa nporpammbl. O6baBneHne nepemeHHbix. KommeHTapuu.
Mpumepbl NporpaMm

9 Busyanusauuna B CoDeSys. OnemeHThl ynpasneHus. CBoncTBa anemMeHToB ynpasnexus. [Npuesska
3NEeMEHTOB yMNpaBneHus K nporpammMam 1 nepeMeHHbIM. YNpaBreHue BUAMMOCTBIO 3NIEMEHTOB YNpaBrneHus.

10 KonTtponnep CI1K110. Mogynu ans koHTponnepa. Cxema noaxmnodeHns Moayren K KOHTponnepy. OMynsaums
paboTbl peanbHOro koHTponnepa. Buabl amynsuum




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npeaycmoTpeHsbl.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

CocTtaBuTb

Tabnuuy

BXOOHbIX WU

MCcnoJsib30BaHUA Npu HanncaHmm nporpamMmbl.

BbIXOAHbIX

nepemMeHHbIX no

BblJaHHOWN

cxeme AOnsa  AanbHenwero

5.4 MeToguyeckue matepuansli, onpegensirowme npoueaypbl oeHUBaHUSA pe3ynbTaToB 0by4yeHus
5.4.1 YcnoBusa gonycka obyyvarowierocsi K NpoMeXxXyTo4yHOM aTTecTaumm M Nnopsanok NMMKBUAALUK akageMn4ecKkomn

3a40J1XKeHHOCTH

[MpoBeneHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IloKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSS YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTaLmm obyyaroLwmnxcsi»

5.4.2 ®opma npoBeAeHUs NPOMEXYTOYHOWN aTTecTauum no AMCUUNInHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTnpoBsaHue

5.4.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHON aTTecTauum nNo AUcUmUnInHe
Ha 3ayeTe He paspeluaeTcss NOMb30BaTbCA KOHCMEKTaMu U nobbiMy ragxetamn. Bpems Ha noaroToBky oTBeTa -

25 MUHYT.

Bpems Ha 3aWwmuTy KypcoBOro npoekra 15 MuHyT.
B TeyeHne cemecTpa BbINOMHAETCA KOHTPONbHasa paboTa.
Bce nabopaTtopHble paboThl BbIMOMHEHbI U 3aLUMLLEHbI.

NHas

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECINEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| [log nspgaxus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

Jlewesa, O. B. MaTtemaTtunyeckoe https://www.iprbooks
MOAEenMpoBaHne Capartog: BysoBckoe 2021 hop.ru/102239.html
NPOU3BOACTBEHHbIX obpasoBaHue
npoLEeccoB

Axmagues, . T.,[Matemarumdeckoe Mockea: Ai Fv A https://www.iprbooks

MNnbgaHos, P. M. MOAENMpoBaHMe u MeToabl Mép,ma P 2022 hop.ru/116448.html
onTMMM3aLmm

lNy6aps, O. B. BeeneHuve B Caparoe: https://www.iprbooks
MaTemaTn4eckoe I'Ipoq)o6pa30|3:aHV|e 2021 hop.ru/102184.html
MoaennpoBaHue

Wyctposa, M. Jl.,|MaTtemaTtnyeckoe KasaHb: MaaTenscrso https://www.iprbooks

Craposepoea, H. A. MOAENMpoBaHMe B cUCTEMaXx .KHVITy 2019 hop.ru/120995.htmi
ynpasneHus

KanuHuH, C. B., | MaTtemaTnyeckoe Hosocnbupck: https://www.iprbooks

Manbues, H. B. MOAENMpoBaHWe  YCTPOWNCTB HoBocubupckuit hop.ru/126568.htmi
M cucTem rocyapCTBeHHbIN 2022

TEXHUYECKNI
yHMBEpcuTeT

6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa

Anekcees, r. B., | YncneHHoe 3KOHOMMKO- http://www.iprbooksh

XonsasuH, UN. U. maTtemaTnyeckoe Capartos: Bysosckoe 2019 op.ru/79692.html
MoaennpoBaHue n obpasoBaHve
onTMMmM3aums

Omutpenko, A. B. MaTematuyeckoe Mockea: Poccuiickuii https://www.iprbooks
MoJernuvpoBaHue 3agay ) hop.ru/122111.html
TennoMaccoobMmeHa g | YHMBEpCUTET TpaHcnopTa 2021
npumMepax (MAAT)

®omuH, B. T MaTemaTuueckoe Caparos: CapaToBckuit https://www.iprbooks
MOileNiMpoBaHue B cucTeme rocy4apCTBEHHbIN hop.ru/108693.html
MathCAD TEXHUYECKUN 2020

YHUBEPCUTET UMEHM
lO.A. MNarapuHa, 36C
ACB




6.2 MNepe4eHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6MbnnoTeuHas cuctema IPRbooks [OnekTpoHHein pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnunoteka BLUTO CMb MNYMTL [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. OnekTpoHHO-6MbnmnoTevHasa cuctema «Anbyke» [OnekTpoHHbIi pecypc]. URL: hitps://www.ibooks.ru/

4. NHndopmaumoHHas cuctema «EgmHoe okHO gocTyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmaTuka
N MHpOPMAaLIMOHHbIE TexHomnormny [AnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTPaHAeMoro nNporpaMMHOro obecneyeHus
PTC Mathcad 15
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
MicrosoftOfficeProfessional 2013

MasterSCADA

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTeribHOro
npouecca no gUCUUNIInHe

AyauTopusi

OcHalleHue

KoMnbloTepHbIn Knacc

MynbTmeauiiHoe o6opyaoOBaHUE, KOMMbIOTEPHAS! TEXHUKA C BO3MOXHOCTbIO MOAKIIOYMEHUS K
cetn  «WHTepHeT» un  obecrnedeHMem [OoOCTyna B 3MEKTPOHHYKD  MHAOPMALMOHHO-
obpasoBaTernbHyto cpeqny

JlekunoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas Meberb, gocka




