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1. EJIb OCBOEHMA JUCIIUITJIMHbI

I[I/ICI_[I/IHJII/IHa ((HpOCKTPIpOBaHI/Ie ABTOMATU3HWPOBAHHBIX CHCTCM YIIPABJICHUA» BXOAWUT B
nporpammy maructparypbl «Data Science u numdpoBas TpaHCPOpMaluUs» MO HAIPABICHUIO
01.04.02 «IIpuknagnas mMaTemaruka W WH(OpPMATHKa» W M3ydaeTcs B 3 cemecTpe 2 Kypca.
Jucuuruimny peanusyer Kadenpa MexaHUKH ¥ TIPOIIECCOB yIpaBieHHs. JJUCIUIUIMHA COCTOUT U3
3 pazzmenoB W 7 TeM M HampaBlieHa Ha W3Yy4E€HHE OCHOBHBIX METOJOB, IOAXOJOB U CPEICTB,
MPUMEHSEMBIX MTPU KOMIUICKCHON aBTOMATHU3alluU CUCTEM YIIPABJICHUSI.

HGHBIO OCBOCHH AUCHHUILIMHBI SABJIACTCA IMOJYYCHUC 3HaHHﬁ, yMeHHfI, HaBBIKOB M OIIbITa
NESTEeIbHOCTH B 00JAacTH pPa3pabOTKM W MPUMEHEHHS MOJEJICH, METOJOB M CpEACTB
ABTOMATU3UPOBAHHOI'0 IMPOCKTUPOBAHUA TCXHUYCCKUX CHUCTCM, U CPCACTB YIPABJICHUA IIPHU
KOMIUIEKCHOW KOMIThIOTEPH3aIHH

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne nucuuruinHbl «l[IpoekTupoBaHre aBTOMATU3HPOBAHHBIX CHUCTEM YIPABJICHUS»
HampaBJIecHO Ha (opMHpOBaHWE Yy OOyYalONIMXCA CISAYIOMUX KOMIICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

OIIK-3.1 3HaeT METOBI M MTOIXOABI U Pa3paboTKH
MaTeMaTHYECKUX MOJIEIICH 1 aHaJi3a MMOJTyJyaeMbIX PEIICHHH B
o0xacty mpohecCHOHATBHON IEATEIEHOCTH;;

OIIK-3.2 YMeeT IpUMEHATE U BEIOUPATh HanOoIee mprueMiieMble
METOZBI ¥ TIOJXOIBI T pa3paboTKH MaTeMaTHIECKUX MOJEIeH 1
aHaju3a MoJy4yaeMbIX pELICHUN;;

OIIK-3.3 Bnaneetr HHCTpyMEHTaMu pa3pabOTKU U aHANIN3a
MaTeMaTHYeCKUX MoJiesield 00BEeKTOB MPOPEeCCHOHATBHON
JISITETIBHOCTH. ;

CriocobeH pazpabaThIBaTh
MaTeMaTHYeCKUe MOJICITH U
NPOBOJHTH UX aHAIH3 IIPH
pelieHnu 3aaaq B 006JacTi
po¢eCCHOHATBHOMI
JeSTeIbHOCTH

OIIK-3

ITK-3.1 Obnanaer GpyHIaMEHTAIbHBIMU 3HAHUSMH, TIOJIy4YSHHBIMH
B 00J1aCTH MaTEeMaTHYECKUX U (W) €CTECTBEHHBIX HayK,
MIPOTPaAaMMHUPOBAHUS U HH(POPMAITMOHHBIX TEXHOJIOTHIA;;

[1K-3.2 Ymeer HaXOquTh, POPMYIHPOBATH U PEIIaTh CTAHAAPTHBIC
3a71a4M B COOCTBEHHOM Hay4HO-HMCCIIE0BATEILCKON JIESITEIEHOCTH
B 00J1aCTH NPUKIIAIHOW MaTeMaTHKH U HHPOPMATHKH,
BBIYHCIINTEIHHON TEXHUKH M COBPEMEHHBIX TEXHOJIOTUH
POTPpaMMHPOBAHUS;;

I1K-3.3 Nmeet npakTHUECKUil ONBIT HAyYHO-HUCCIIEI0BATEIbCKON
JIeITeIbHOCTH B 00JIACTH NPHUKJIAIHON MaTeMaTHKU 1
MHPOPMATHKH, BEIUNCIUTENIEHOW TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOrpaMMHUPOBAHHSL.;

Cnoco6eH GpopMyIupoBaTh 1ENH,
3a[1aud HayYHBIX HCCIICAOBAHUIA B
00JTacTH MIPUKIIATHON
MaTeMaTHUKU 1 HHPOPMATHKH,

TIK-3 BBIYUCIIUTEILHON TEXHUKU U
COBPEMCHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHHUSI, BEIOUPATH
METOJIbI M CPEJICTBA PEIICHUS
3a7a4

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHJ'H/IHa «HpOCKTI/IpOBaHI/Ie ABTOMATU3HWPOBAHHBIX CHCTEM YIIPABJICHHA» OTHOCUTCA K
o0s3arenpHOM yacTu O1o0ka 1 «/{ucrummmael (Moaynn)» o0pa3oBaTeNbHON MPOrPaMMBbI BBICIIIETO
oOpazoBaHws.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOPa30BaHUS OOydarOIIMEcs TaKkKe
OCBaMBAIOT JIpyrMe JWCUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3arIaHUPOBAHHBIX pe3yNbTaToB OCBOEHUS JUCIUTIAHBI «IIpoexTupoBanue
aBTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS.




Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3ANIAHUPOBARHbLX pe3)1bmamoe OC60E€HUA auCI/ﬂ/H’lJlqul
IlpeniecTBylommue Ilocaenywiue
HIng Hauvenosanne Plcpl/llilJII/IHbI;,MOm JIH HC nnnnill}ll,l/;auo JINA
p KOMIIETEHIINH FHCH *Hy ’ JRHCH *Ily ’
NPAKTHKH MPAKTHKH
HaydHo-uccnemnoBarensckast
paborTa;
MarmHHOe 00yJYeHHE U aHATTU3
Cnoco6eH pa3pabaTbIBaTh
OOJIBIINX JAHHEIX;
MaTeMaTHYEeCKUE MOJENH U
[IPOBOJMTH MX aHAIU3 IIPU CHCTeMEI HCKYCCTBCHHOTO TIpennuiuioMHas IPaKTUKA;
OIIK-3 POBOZL P HHTEJUIEKTA; peat p ’
peleHnH 3a1ad B 006JIacTu
o HudopmMannoHHbIe TEXHOJIOTHH B
po¢eCCHOHATBHOI
MaTEeMaTH4ECKOM MOJICIUPOBAHHH;
NEATEILHOCTH
CTaTUCTHYECKHE METOBI aHAIN3A
JIaHHBIX;
Hayuno-uccnenoBarenbckas
aboTa;
Cniocob6eH popmynupoBaTh p >
bopmyup MamnHHOe 00yueHHe U aHaIu3
Oeiu, 3agavuu Hay‘IHI)IX
o OOJIBIIINX JAHHBIX;
HCcCIe0BaHuil B 00J1acTH
. CucTeMbl HCKYCCTBEHHOTO
HpI/IKHaI[HOI/I MAaTCMAaTUKH U .
nHpopmMaTuku HMHTCILTCKTa, [peaaumioMHas NpaKkTHKA,
IK-3 ’ Koenumuenvie ungpopmayuonnvle ’

BBIYHMCIINTEIHHON TEXHUKHU U
COBPEMCHHBIX TEXHOJIOTHH
MIPOTrPaMMHPOBAHUS,
BBIOMPATh METOABI U
CpPEZCTBA PEIICHH 33/1a4

MexXHol02UU 6 UCKYCCMBEHHOM
unmeniexkme **;
Cognitive Information Technologies
in Artificial Intelligence**;
TexHonoruu nNporpaMMHUpOBaHMsI;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast Tpy0eMKOCTh AUCHUILTUHBI «[IpoeKTHpOBaHNE aBTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHUSD) COCTABIISIET «5) 3a4ETHBIX CIUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 81 81
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Paznen 1

WucTpymeHTaIBHEIC
CpEICTBa U TEXHOJIOTUH
KOMIIJICKCHOM
aBTOMAaTH3al[|MU dTalla
MIPOEKTUPOBAHMSI CPE/ICTB
U CUCTEM YIPaBIICHUS

(CCY)

11

[Ipobnemaruka aBTOMaTU3NPOBAHHOTO
MIPOEKTUPOBAHUS CPE/ICTB U CUCTEM YIpPaBIICHUSI.
[peamer u 3agaun qucuummHbl. [TocTaHoBKa
3aJa4u aBToMaTH3auuy npoekruposanus CCVY.
CucteMHBIN noaxon k npoexktupoBanuio CCY, ero
MHTEpIIpeTanust 1 KOHKpeTn3anus. CTpyKTypHBIH,
OnmoyHOMepapXMIeCKuii, 00BEKTHO-
OPHEHTHPOBAHHBIH MTOXOIbI IPH OCTAHOBKE
3aJa4y aBTOMaTH3HPOBAHHOTO IIPOEKTHPOBAHNUS
CCY. CtpykTypH3anus mporecca MpoeKTHPOBAHUS
CCY. UrepaunoHHBIN XapaKTep MPOSKTHPOBAHUS
CCYVY. Tunuzauus u yHU(QUKALHS TPOSKTHBIX
pemeHuit u cpencts npoektupoBanus CCY.
Knaccudukanus CAIIP. Knaccuduxanus CAIIP no
MPUII0KEHUIO, LIeJIeBOMY Ha3HAYCHUIO, MacIITabam
(KOMIIIEKCHOCTH pelIaeMbIX 3aJ1ad), XapakTepy
6a3oBoit moacucremsl — siapa CAIIP, mo crmoxxHOCTH
o0bekTa npoekTupoBaHust. O030p COBPEMEHHBIX
yHuBepcanbHbix CAIIP, cnennanu3upoBaHHbIX
CAIIP. Tengenuuu passutust CAIIP. CAIIP CY.

JIK, JIP

1.2

Oynukn CAE/CAD/CAM-cuctem. CoctaB
unterpupoBanHbix CAIIP. [Tpouenypsl aHanusza,
MOJIETTMPOBAHHMS, ONITUMH3AIIIH IPOEKTHBIX
pemennii B CAE-cuctemax. ®ynkunu CAD-
cucteM: GYHKIMU AByXMepHOro (2D) u
TpexmepHoro (3D) npoextupoBanust. OCHOBHBIE
JULEH3UPYEMBbIE A][pa TeOMETPUIECKOr0
MO/JICITUPOBaHUS. SIapa reoMeTpHUIecKoro
MO/ICIUPOBAHHNS, TOCTYIIHBIE B UICXOTHOM KOJIE.
WnterpupoBannsie CAE/CAD/CAM-cucTeMsl.
Wnrepdeiickl, s3Ik, HOPMATBHI MEKITPOTPAMMHBIX
oomenos: IGES, DXF, Express, STEP, SAT
(popmar simpa ACIS) u np. CALS-TexHONOTHE T
nH(pOpManMOHHAas TOAIEPIKKA )KU3HEHHOTO [IUKJIA
CCY. Oynkumnu ACYII (ERP-cuctem). dyHkunun
SCADA-cuctrem. @yHKIMHU CUCTEM YIIPABICHUS
JIOKyMEHTaMH U IOKyMEHTOO00POTOM. ACHEKTHI
npobnematuku CALS. OyHKIIMOHATIBHEIN COCTaB
uaTerpupoBaHHbix CAIIP: MaTemaTndeckoe,
HIPOTPaMMHOE, TEXHUYIECKOE, TMHTBUCTHYECKOE,
nH(pOpManNoOHHOE, OPTaHN3ALIOHHOMETOINYECKOE
obecrnieuenne. CTpyKTypHBIH cocTaB
unterpupoBannbix CAIIP: npoexTupyromue u
00CITy’KMBAIOIIIE TIOACUCTEMBI; TPOTPAMMHO-
Texanaeckue komiuiekcsl CAIIP,
nporpaMMHoMeToinueckre kommiaekcsl CATIP.

JIK, JIP

Pazgen 2

Mopenu 1 METOABI
ananmm3a CCY mpu
aBTOMAaTH3alluH1 dTara
MIPOCKTHPOBAHUS

2.1

MonenbHoe NpeACTaBIeHUE CPEJCTB U CHCTEM
ynpasnenus (CCY). MojaenbHOE MIpeICcTaBICHIE
cucteM ympasieHus u 3aeMeHToB CCY kak
00BEKTOB IpoekTHpoBaHusL. IlocTaHoBKa 3a1aun
ananmu3a CCY kak o0beKTa ¢ pacipeaeieHHBIMU
napaMmeTpamMu. MeTobl penieHns KpaeBbIxX 3a1a4
npu poektrupoBanuu CCY. Metozpl
MIPOCTPAHCTBEHHOM TUCKPETU3ALMHU: METObI
KOHEUYHBIX 1eMeHTOB (MKD); MeToabI rpaHUYHBIX
aeMeHTOB (MI'D); METOIBI KOHEUHBIX Pa3HOCTEN

JIK, JIP




Homep
pa3neia

HaumenoBanue pasnena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

(MKP); meToasr KOHEUHBIX 00beMOB (MKO);
CTIEKTPAJIbHBII METO; METOJ CBOOOIHBIX CTCHOK.
[ocranoBka 3agaun ananmmza CCY kak 00beKTa ¢
COCPEOTOYCHHBIMH IIapaMeTpaMHy. DTallbl
roctpoeHus auddepeHnnanbHBIX MOACTICH.
IIpencrasnenue crpykrypsl JIK, JIP TexHnueckux
CHCTEM YIIPABICHHS B BUJIEC YKBUBAJCHTHBIX CXEM.
YcraHoBneHue CBA3el MEXy Pa3HOPOAHBIMH
MIOJICHCTEMaMH B COCTaBE CUCTEMBI yITPaBIICHHS.
Meto/bl TOTy4EeHUsI MOJEIe TEXHUUECKHX CUCTEM
YIIPaBJICHUs [IPU OIMCAHNUU C Pa3HON CTETICHBIO
Jeranuzanni. @opManbHbIE METOIBI TOTYICHUS
MoJIeNel CHCTEM YIpaBICHUS: 0000IICHHBIH METO,
METO/I TIEPEMEHHBIX COCTOSHHUH, TAOINYHBIN METO,
y3JI0BOM METO.

2.2

MeToapl aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHM:
metonbl aHanuza CCY. MeToab! aHanu3a
TexHuueckux cucteM B CAIIP. PasnoBugHoctu
aHaJIN3a KaK IPOEKTHOU MPOLENYPBI IIPU
aBTOMaTU3HPOBaHHOM IpoekTupoBanuu CCY.
OpnHOBapHaHTHBIN aHaIM3. MHOTOBapHaHTHBII
ananu3. OcoOEHHOCTH MAaTEMATUYECKOIO ONUCAHHS
CCY npu aBTOMaTU3UPOBAHHOM NPOEKTUPOBAHUU:
BBICOKAsl pa3MEPHOCTh MAaTEMaTHYECKOTO OMTUCAHUS
CCY; mmoxasi 00yCIIOBICHHOCTh MOJICTBHOTO
npencrapineans CCY. TpeboBaHus K MeTOIaM
aganuza CCY B CAIIP: TOYHOCTB, 5KOHOMHUYHOCTb,
HAJICKHOCTb, yCTOWIHBOCTH. OOIIHE PUHITHITHI
OpTaHU3AINH BEIYUCIUTEIHLHOTO IIPOIIecca.
Mertos! aHaIM3a B YaCTOTHOM 00J1aCTH, UX
OCHOBHBIE XapaKTepUCTUKU. MeTo bl aHanmu3a CY
BO BpeMEHHOU 061acTi. OCHOBHBIE
XapaKTePUCTUKU METOJIOB aHAJN3a TMHAMUYECKUX
XapaKTePUCTHK HEMHEHHBIX crucTeM. CriocoOb
OIlEHKH TouHOCTH MeTon0B aHanu3a CCY Bo
BpeMeHHOU obnacT. CriocoObl OIEeHKH
ycToiunBocTu MeTo 0B aHanuza CCY Bo
BPEMEHHOW 00acTH. AHAIIN3 YyBCTBUTEIEHOCTH
CCY. AGCOMIOTHBIN U OTHOCUTEIBHBIA
KOA((PHUIHAEHTHI 9yBCTBUTECIEHOCTH.
dopMUpOBaHUE MATPHUIBl YYBCTBUTEIHHOCTH.
Omnpenenenne TEXHOJIOTHUECKOTO pa3dpoca
napameTpoB CY Ha OCHOBE METO/Ia CTATUCTUIECKUX
ucnbiTanuii. OCHOBHBIE CTATUCTHYECKHE
XapaKTepUCTHKH BBIXOTHBIX apameTpoB CCY:
TUIOTHOCTh PaclpeiesieHus, MaTeMaTHIeCKOe
OKUJIaHUE, AUCTICPCHs], KOOPPUIIHEHT KOPPEIIAIIUH.
MeTtox HauXyamIero ciry4das. AIroput™M pabovero
stana meroaa Monre-Kapno. Ouenka TO4HOCTH
METOJa CTATUCTUYCCKUX HCITBITAHUMH.

JIK, JIP

Pazgen 3

Metonpl cunteza CCY u
Bepu(HKAIINT TPOEKTHBIX
pelieHni npu
aBTOMAaTH3AIMK dTana
HpOQKTI/IpOBaHI/Iﬂ

3.1

MeToab! aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS:
MeTosl cuHTe3a CCY. MeTonbl U alropuTMbl
TE€XHUYECKOH ONTUMU3ALIH CPEJCTB U CUCTEM
YIpaBJIEHUS, UX OCHOBHBIE XapaKTEPUCTHKH.
dopmanm3anys 3a1a49M ONTHMHU3AINH TapaMeTPOB
CCY. ITocraHoBKa 3a/1a4¥ TapaMeTPHIECKON
ontuMu3anuu. Y cioBus paborocrocoonoctu CCY.
Kputepun ontumMansHOCTH Kak (pyHKIHH KadecTBa
CY. AXIUTUBHBINA, MYyJTbTUTUTHKATABHBIHN,
MaKCUMHHHBIA KPUTEPUU ONTHMAaIbHOCTH.

JIK, JIP




Homep
pa3neia

HaumenoBanue pasnena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

HopmupoBanue ynpaBiasieMbIX U BEIXOTHBIX
mapameTpoB CCY. CTpyKTYpHEI CHHTE3
texanaeckux cucreM B CAIIP. Knaccudpukarus
IIpoueayp CTpyKTypHOro curresa CVY: mo nemsim
CHHTE3a U COJAECP)KAHHUIO PE3yIbTAaTOB; 110
TPYIHOCTSIM popMani3anuy MpoLeaAyp CHHTE3a; 110
THITy CUHTE3UPYEMBIX CTPYKTYp. Popmanuzanus
cBeneHnii o0 CCY kak 00bEKTax CTPYKTYPHOTO
CHHTE3a. MeTO/IbI CTPYKTYPHOTO cHHTE3a. MeTo bl
HCKYCCTBEHHOT'O MHTEIUIEKTa KaK CPEICTBa
ABTOMATH3aLlMK 33124 CTPYKTypHOTrO cuHTe3a CY.
Cuctemsr U, ucnions3yemeie B CAITP:
MH()OPMAINOHHO-TIONCKOBBIE CHCTEMEI C
nHTepdeiicoM Ha OCHOBE ECTECTBEHHOTO SI3bIKA;
MHTEIJICKTyaIbHbIE MTAKEThI PUKIAIHBIX IPOTPaMM
JUIsL UHXKEHEpHBIX pacueTos; JIK, JIP
MHTEIJIEKTyaIbHbIE TPOTPAMMHO-METOANIECKHE
xommekcs! (IIMK) mns monenupoBaHus U aHaIu3a
CHUCTEM; SKCIICPTHBIC CUCTCMBI. A}laHTI/IBHLIe
TCHCTUYCCKHUEC aJITOPUTMBI KaK aJITOPUTMbBI pEIICHUA
3a1a4 cuHTe3a ycrpoiicts CVY.

3.2

ABTOMAaTH3AIUS KOHCTPYKTOPCKOTO
npoektupoBanus CCY. ABroMaTtuzanus
KOHCTPYKTOPCKOTO TPOEKTUPOBAHUS B PaMKax
KOMIUIEKCHOHM aBTOMAaTH3aluy 3Tarna
npoektupoBaHust CCY: OCHOBHBIE TOHATHSL.
YpoBHU 1 3a/1a41 KOHCTPYKTOPCKO-
TexHojoruueckoro npoexkruposanua CCY. 3agauun
CHHTE3a KOHCTPYKIMI: KOMIIOHOBKA, pa3MeIICHHE,
TpacCUPOBKA. 3a/1a4uy KOHTPOJIS MOJTYyICHHBIX
KOHCTPYKTHBHBIX pelIeHUiT; oopmiieHne
JOKyMeHTaIu KoHcTpykropckot (KII) u
texHosoruueckoi (T/I). MaremaTndecknue Moaenn
snemenToB CY mipu aBTOMaTH3AIIH
KOHCTPYHPOBaHUA. MOI€IM MOHTaKHOTO
MIPOCTpaHCTBa: rpad)oBasi MOJIEIb, AUCKPETHAS
MO/IEIb, 00BEMHAS MOJICITb. AJITOPUTMBI
KOHCTPYKTOPCKOTO ITPOCKTUPOBAHUS HJIEMEHTOB
CHCTEM YIIPaBJICHHSA: KOHCTPYKTHBHBIC
(TocnenoBaTenbHbIE U MapaLISIbHO-
HOCJIeIOBAaTENIbHBIE), UTepallMOHHbIe. Pemenne
3a/1a4 KOMIIOHOBKH, pa3MeIIeHNs U TPACCUPOBKH Ha
6a3e IBOJIOIIMOHHBIX MeTOA0B. KOoHTpoIB
MOJY4YEeHHBIX KOHCTPYKTUBHBIX pemmeHuit CCY.
DRC-, ERC-yTunuThl.

JIK, JIP

3.3

Astomarusanus ucnslTannii CCY. MeTtoasl
ucnpiTanuit CY: Ha OCHOBE MOJTYHATYPHOTO
MOJICITAPOBAHUST;, GU3UICCKH PEeaIbHOI armapaTyphl
CY. AnropuTtMbl ucnbiTaHui. MeTosbl 1
AITOPUTMBI 00PaOOTKHU PE3yJIETATOB HCITBITAHMA.
OYHKIHOHAIbHBIE BO3MOXKHOCTH COBPEMEHHBIX
CAIIP nnst paspaborku APM ncnbirarens
SJIEKTPOHHBIX U JNEKTPOMEXaHUUECKUX YCTPOICTB
CY. OrpacieBbie aBTOMaTH3UPOBAHHBIE CHCTEMBI
ucnbitanuii CY

JIK, JIP

npakmuquKue/ceMuHapCKue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

* - 3anonusiercs Tonbko 1o QUHOWM dopme obyuenus: JIK — nexyuu; JIP — rabopamopuvie pabomowr; C3 —




Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
odopyanoBanmue, [10 u
MaTepuaIbl 1J1s1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOI'O TUIIa, OCHAallICHHAas
JlekiroHHast KOMILUIEKTOM CIEIHaTH3UPOBAHHON MeOeIIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeACTBaMU MYJIbTUMEINA TIPE3CHTAIUN.

KommnbrorepHslii Kinacc 11l IPOBEICHUS
3aHATUH, TPYNIOBBIX U UHANBUYAIBHBIX
KOHCYJIbTaIMH, TEKYIEro KOHTPOJIS U
KoMnbroTepHslil | MPOMEXYTOUHOM aTTECTALlUU, OCHAILIEHHAS

KJ1acc [IEPCOHAIBHBIMU KOMIIBIOTEPAMH (B
konmuecTBe [I[lapamerp] miT.), qOCKOM
(3KpaHOM) U TEXHUYECKUMHU CPEICTBAMU
MyJIbTUMEANA NPE3CHTAUN.

Aynuropus Ui CaMOCTOSTEIbHON pabOThI
o0yyaromuxcs (MOXeT UCIOIb30BAThCS IS

st o
A . | IpoBeIeHUsI CEMUHAPCKUX 3aHSATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIbTAIIHi ), OCHAIICHHAS KOMILIEKTOM
paboThI

CHeIMaTU3UPOBAHHON MeOeH U
KoMmnbroTepamu ¢ goctynom B JUOC.

* - ayAuTOPHsI I CAMOCTOATEIILHON paboThl 00yvatoniuxcs ykasbisaetcss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHUIIJINHBI

OcnosHas numepamypa:

1. Hopenkos, 1.I1. OcHoBbI aBTOMaTH3MpOBaHHOTO MpoekTupoBanus / M.I1. HopeHkos,
M., M3a-Bo MI'TY um. H.D. baymana, 2009, 335 ¢. ISBN 978-5-7038-3275-2.

2. XKuranosa, E.®. ApromaTu3anus KOHCTPYKTOPCKOTO ¥ TEXHOJIOTUYECKOTO
npoekTupoBanus: yueoHoe nocobue / E.®. XKuranosa; MunucrepcTBo 00pa3oBaHus U HAYKU
Poccuiickoit @enepanun, Tomckuit 'ocynapctBenHslil Y HuBepcurer CucreM YNpasiaeHUs U
Pamuosnexrponuku. - Tomck: TYCVYP, 2016. - 201 c.: wr.,tabmn., cxem. - bubmmorp.: ¢.196-197;
To sxe [Dnexkrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480810.

3. Kpeicora, 1.B. OcunoBbr CAIIP: yue6HOe nmocobue / M.B. KpricoBa, M.H. Onguner,
T.M. Mscoenosa, JI.C. Kopuarun; Muno6pHayku Poccun, OMckuii rocyiapcTBeHHBIH
TeXHUYECKUM yHUBEpCUTET. - OMck : U3narensctBo OMI'TY, 2017. - 92 c. : Tabix., rpad., cxewm,
wi. - bubnuorp. B kH. - ISBN 978-5-8149-2423-0; To »xe [DnexTpoHHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=493424

4. boxxko, A. H. OcHoBBI aBTOMaTH3MpOBaHHOTO npoektupoBanus / A.H. boxxko, T.M.
Bonocarosa, C.B. I'pomies u np.; mox pemakiueit A. I1. Kapnenko, Mocksa: UTHOPA-M, 2019 -
327c., ISBN 978-5-16-014441-2

5. Enuzapos, M.A. HTErpupOBaHHBIE CUCTEMBI IPOEKTUPOBAHUS U YIIPABJICHUS:
SCADA-cuctemsl: yuebHoe ocodue / U.A. Enuzapos, A.A. Tpetbsikos, A.H. [Tuenunues u ap.;
MununctepcTBO oOpa3zoBanus 1 Haykn Poccuiickoit deneparuu, OeaepanbHOE TOCY1apCTBEHHOE
Oro/KeTHOEe 00pa30BaTEIbHOE YUPEXkKAECHUE BBICIIEr0 MPO(PECCHOHATBHOTO 00pa3oBaHus
«TaM00BCKUI TOCYJapCTBEHHBII TEXHUUECKUI yHUBEpcuTeT». - Tam0oB: M3natenbcTBo




OI'BOY BIIO «TT'TY», 2015. - 160 c.: un., Tabin., cxem. - bubmuorp. B kH. - ISBN 978-5-8265-
1469-6; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444643.

HononnumenvHas numepamypa:

1. JIucsxk, B.B. Pa3zpabotka CAIIP snekTpoHHOI# anmaparypsl: yaeOHoe nmocobue / B.B.
Jlucsix; MunucrepcTBo 00pa3oBanus U Hayku Poccutickoit deneparuu, OenepanbHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pazoBaTeIbHOE YUpEXKICHHE BhIcero oopasoBanus «HOxHbBIH
benepanbHblil yHUBEPCUTET», IH)KEHEpHO-TEXHOIOTUYeCcKas akagemus. - Poctos-Ha-/{ony;
Taranpor: U3narensctBo KOxHOTO (henepansHoro ynusepcutera, 2017. - 94 c.: un. - bubauorp.:
c. 89-90 - ISBN 978-5-9275-2518-8; To ke [DnekTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=499734

2. Tyros, B.B. [IpoekTupoBanue aBTOMaTU3UpPOBAHHBIX cucTeM yrpasieHus B TRACE
MODE: yue6noe nocobue / B.B. Tyros, A.1. Ceprees, H.C. lllapoB; MunucrepcTBo
obOpasoBanus U Hayku Poccuiickoit denepannn, eaepanbHOE TOCYIapCTBEHHOE 00 KETHOE
o0pa3oBaTesbHOE yUpexkAeHUE BhIcIIero oopazoBanus «OpeHOyprekuii rocyapCTBEHHBIH
yauBepcuteT», Kadenpa ynpasnenus u uHpopmMaTHKU B TEXHUYECKUX cuctemax, Kadenpa
CHCTEM aBTOMAaTH3aIuu Mpou3BoaAcTBa. - OpenoOypr : OI'Y, 2017. - 203 c. : un. - bubnuorp. B
kH. - ISBN 978-5-7410-1857-6 ; To »xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485547

3. I'epacumos, A.B. SCADA cucrema Trace Mode 6: yue6Hoe nocobue / A.B.
I'epacumoB, A.C. TuroBues; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit denepannu,
['ocynmapcTBeHHOE 00pa30BaTeIbHOE YUPEKICHHE BHICHIETO MPOPECCHOHATBHOIO 00pa30BaHMs
«Kazanckwuii rocyJapCTBEHHBIN TEXHOJIOTHYECKUN yHUBepcuTeT. - Kazans : KI'TVY, 2011. - 128
C.: Wi, Tabu. - bubnuorp. B kH. - ISBN 978-5-7882-1103-9 ; To »xe [DnekrponHslit pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=258767
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTyeHTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucrema Anaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuii no nuctumianne «lIpoektupoBaHre aBTOMaTU3UPOBAHHBIX CHCTEM
yIpaBICHUS.

* - Bce y4eOHO-METOIMYECKHE MATePUAIIbI I CAMOCTOSITEILHON pabOThl 00yUYaIOIMIUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONINM MOpsiAkoM Ha cTpanuile aucuuruinael B TYUC!



8. OIEHOYHBIE MATEPHAJIBI U BAJLIbHO-PETHHIOBASI CUCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIJINHE

OneHouHble MaTepuaibl U OaUIBHO-PEUTHMHTOBAs CHCTeMa* OIICHWBAHUS YpPOBHS
c(hOpMHUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETCHIIMI) MO0 UTOraM OCBOEHUS JIUCIUIUIMHBI
«IIpoekTupoBaHre aBTOMATHU3UPOBAHHBIX CUCTEM YIIpaBIEHUS» IpeAcTaBieHbl B [Ipuioxenun
K HacTosimel Paboueli mporpamMmme AUCITUTUIMHBL.

* - OM u BPC ¢opmupyroTcst Ha OCHOBaHWUHU TPEOOBAHUIA COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY JIH.
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PABPABOTYMUK:

AHnpuxoB Jlenuc

JlouieHT AHaToJIbEeBUY
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Paszymusrii FOpuit
3aBenyromuii kadeapoit Hukonaeuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIB OII BO:
CanteixoBa Oibra
JloueHT AnekcanapoBHa
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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