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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 nmdpoBas TpaHCPOpMALUsS» IO HAINPABICHHUIO
01.04.02 «IIpuknagnas mMaTemaruka W WH(OpPMATHKa» W M3ydaeTcs B 3 cemecTpe 2 Kypca.
Juctmiuimny peanusyer Kadenpa MexaHUKH ¥ TIPOIIECCOB YIpaBieHHs. JUCIUIUIMHA COCTOUT U3
3 pazzmenoB W 7 TeM M HampaBlieHa Ha W3Yy4E€HHE OCHOBHBIX METOJOB, IOAXOJOB U CPEICTB,
MPUMEHSIEMBIX MTPU KOMIUICKCHOW aBTOMATHU3allMU CUCTEM YIIPABJICHUSI.

HGHBIO OCBOCHH AUCHHUILIMHBI SABJIACTCA IMOJYYCHUC 3HaHHI7[, yMeHHﬁ, HaBBIKOB M OIIbITa
NESTEeIbHOCTH B 00JAacTH pPa3pabOTKM W MPUMEHEHHS MOJEJICH, METOJOB M CpEACTB
ABTOMATU3UPOBAHHOI'0 IMPOCKTUPOBAHUA TCXHUYCCKUX CHUCTCM, U CPCACTB YIPABJICHUA IIPHU
KOMIUIEKCHOW KOMIThIOTEPH3AINU

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIMHBI
OcBoenne nucuuruinebl «[IpoekTupoBaHre aBTOMATU3HPOBAHHBIX CHUCTEM YIPABICHUS»
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
o0xact mpohecCHOHaTBPHON IeATSIEHOCTH;;

OIIK-3.2 YMeeT IpUMEHATH U BEIOUPATh HanOoIee prueMIieMbIe
METOZBI ¥ TIOJIXOIBI TS pa3paboTKH MaTeMaTHIECKUX MOJIEIeH 1
aHaJu3a MoJy4aeMbIX pelIeHUN;;

OIIK-3.3 Bnaneetr mHCTpyMeHTaMu pa3pabOTKH U aHAIN3a
MaTeMaTHYeCKUX MoJiesield 00BEeKTOB MPOPEeCCHOHATBHON
JISITETIBHOCTH. ;

CriocobeH pazpabaThIBaTh
MaTeMaTHYeCKUe MOJICITH U
NPOBOJMTH UX aHAJIH3 IIPH
pelieHnu 3aaaq B 00JacTi
poeCCHOHATBHOMI
JeATeIbHOCTH

OIIK-3

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

[IK-3.2 YMmeer HaX0quTh, POPMYIHPOBATH U PEIIaTh CTAHAAPTHHIC
3a71a4M B COOCTBEHHOM Hay4HO-HMCCIIE0BATEILCKON JIESITEIEHOCTH
B 00J1aCTH NPUKIIAIHOW MaTeMaTHKH U HHPOPMATHKH,
BBIYHCIINTEIHHON TEXHUKH M COBPEMEHHBIX TEXHOJIOTUH
IpOrpaMMHPOBaHMUS;;

I1K-3.3 Nmeet npakTHUECKUil ONBIT HAyYHO-NCCIIET0BATEIHCKON
JIESITETIFHOCTH B OOJIACTH MIPHUKIIAHOW MaTEMaTHKH U
MHGOPMATHKH, BEIYUCIUTENIEHOW TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH MPOrPaMMHPOBAHHSL.;

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
3a71a4

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 JpYyrHe JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIUE  JIOCTUKECHHUIO
3aIlJIaHUPOBAHHBIX pe3yabTaToB OCBOCHHS JUCLUATUIMHBI «[IpoextupoBanue
aBTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS.




Tabauya 3.1. Ilepeuenv xomnonenmos QOI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3ANIAHUPOBARHbLX pe3)1bmamoe OC60E€HUA aI/lCI/[I/H’lJZqul
IIpepmecrByromue Ilocaenyromue
Mud Haumenonanmue Plcpl/llilJII/IHbI;,MOm JIK HC nnnnill}ll,l/;auo JIA
p KOMIIETEHIINH FHCH *Hy ’ JRHCH *Ily ’
NPAKTHKH NPAKTHKH
Hayuno-uccrnenoBatensckas
abora;
Cnoco6eH pa3pabaTbIBaTh p ’
MainaHOe 00yYeHHE U aHATH3
MaTeMaTHYeCKUe MOJICITH U
NPOBOJHTH UX aHAIH3 IIPH GobIIIX JAHHELX; [NpennumnioMHas NpakTHKa;
OIIK-3 POBOL P WupopManoHHBIE TEXHOJIOTHH B pean p ’
peleHnH 3a1a4d B 006JIacTu
o MaTeMaTHIECKOM MOJIEITMPOBAHHY;
po¢eCCHOHATBHOM
CTaTHCTHYECKHE METOIbI aHAIN3a
JeATEIEHOCTH
JIaHHBIX;
HayuHo-uccnenoBatensckas
a0o0Ta;
CriocobeH GpopMynupoBaTh p ’
(bopmyup MamnHHOe 00yueHHe U aHaIu3
ey, 3ala4v HayYHbIX
o OOJIBIIINX JAHHBIX;
uccie0BaHui B 00J1acTh
. CucTeMbl HCKYCCTBEHHOTO
MPUKIIaJHON MAaTEMAaTUKU U .
nHdopmaTuku HHTEIICKTa, IIpennumnnomMHas IpaxkTUKa;
IK-3 ’ Koenumuenvie ungpopmayuonnovle ’

BBIYUCITUTENIFHON TEXHUKU U
COBPEMCHHBIX TEXHOJIOTHH
MIPOTPaMMHPOBAHUS,
BBIOMpPATh METOABI U
CpPEZCTBA PEIICHHS 33/1a4

MexXHol02UU 6 UCKYCCMBEHHOM
unmeniexme **;
Cognitive Information Technologies
in Artificial Intelligence**;
TexHonoruu nNporpaMMHUpOBaHHS;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TpyI0eMKOCTh AUCHUILTUHBI «[IpOeKTHpOBaHNE aBTOMATU3HPOBAHHBIX CUCTEM YIIPABJICHUS» COCTABIISCT «S5)» 3a4ETHBIX CIIUHHUII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl 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 JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Homep
pasiena

HaumenoBanmue pazaesna
AUCHHUTLIUHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbl

Bun
yueOHoit
padoThI*

Paznen 1

WNHcTpyMEHTANIBHBIE CPECTBA
Y TEXHOJIOTUHM KOMIUIEKCHO
ABTOMATH3allMK dTara
MPOEKTUPOBAHUS CPENICTB U
cucreM yrpasieaus (CCY)

11

ITpoGiemaTyiKa aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUS CPEICTB U CUCTEM
ynpasieHus. [Ipeamer u 3a1auu AUCHUTUIUHEL.
ITocTranoBKka 3a7a4i aBTOMAaTU3a11H
npoextupoBanus CCY. CUCTeMHBIH MOIX0 K
npoextupoBanuio CCY, ero uHTEpHpeTanus u
KoHKpeTu3anus. CTpyKTypHBIi,
OmogHOMepapXUIecKuil, 00BEKTHO-
OPHEHTHPOBAHHBIH MOXO/BI TP TIOCTAHOBKE
3a7a4M aBTOMAaTH3UPOBAHHOT'O
npoektupoBanust CCY. CTpyKTypusauus
npouecca npoektupoBanus CCY.
WrepannoHHbIN XapaKTep IPOSKTUPOBAHUS
CCY. Tunuzauus 1 yHUUKAIHS TPOSKTHBIX
pemeHnii u cpeacTs npoektuposanus CCY.
Kiaccudukauns CAIIP. Knaccudukarms
CAIIP 1o npuyioxeHuIo, 1eJIeBOMY
Ha3HAuYEHHIO, MacITabaM (KOMIUIEKCHOCTH
pelnraeMbIX 33/1a4), Xapakrepy 6a30Boi
nozacuctemsl — siapa CAIIP, no cinoxHoCTH
00BekTa mpoekTrpoBaHusi. O030p
COBpeMEeHHbIX yHHBepcaibHbIX CAIIP,
cnenuanuzupoBaHHbix CAIIP. Tennenuun
passutus CAIIP. CAIIP CV.

ITocTanoBka 3agaun aBToMatu3anuu npoexktuposanus CCY.
Cucremuslii moaxon k npoekrupoanuio CCY, ero uutepnperanus
1 KoHKpeTH3awst. CTpyKTYpHBIH, OJI0YHO-HH)XEHEPHBIH, 00 BEKTHO-
OPHEHTHPOBAHHBII MOJXObI IPH TIOCTAHOBKE 3aJa4ul
aBTOMaTH3HpOoBaHHOTO NpoekTupoBaHust CCY. CTpyKTypH3anus
nporecca npoexktupoBanus CCY. MtepainoHHbIN XapakTep
MPOEKTUPOBAHUS.

JIK, JIP

1.2

Oynkiun CAE/CAD/CAM-cuctem. CocraB
naTerpupoBanHbix CAIIP. ITponenypst
aHaJM3a, MOJISTUPOBAHHMSI, OIITUMU3AI[HH
npoekTHbIX perrennit B CAE-cucremax.
Oynkiun CAD-cucrem: GpyHKIH
nByxMepHoro (2D) u tpexmepHoro (3D)
npoekTupoBaHus. OCHOBHBIE JIHULEH3UPYEMBbIE
s7jpa reOMETPUYECKOT0 MOJIeTUpoBaHus. Snpa
TreOMETPUYECKOT0 MOJICIMPOBAHMS,

[Iporneryps! aHamm3a, MOJICTUPOBAHUS, ONITUMHU3AINN POEKTHBIX
pemennii B CAE-cucremax. @yuxmun CAD-cuctem: QyHKINM
nByxMepHoro (2D) u tpéxmepHoro (3D) mpoekTHpoBaHuS.
OCHOBHBIE JIUIICH3UPYEMBIE SI/Ipa TEOMETPHIECKOTO
MOJIETMPOBaHM. Spa TeOMeTpUIECKOr0 MOAEITHPOBAHNS,
JOCTYITHBIE B HCXOAHOM Koze. HTerpupoBaHHbIE
CAE/CAD/CAM-cuctemsl. MaTepdEichL, sI3b1KH, HOPMATHI
MEXIPOTPAaMMHBIX OOMEHOB.

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

JIOCTYIIHBIE B UICXOJHOM KOJI€.
Wnterpuposannsie CAE/CAD/CAM-cuctemsl.
WnTtepdeiicel, S36IKH, (OpMATHI
MexmporpaMmHbEIX oomeHoB: IGES, DXF,
Express, STEP, SAT (dopwmar sapa ACIS) n
np. CALS-TexHonmornu n nHQOpMaIOHHAS
noanep kka xuzHeHHoro nukiaa CCY.
Oyukiun ACYII (ERP-cucrem). OyHKINH
SCADA-cucteM. OyHKIMU CUCTEM
yIpaBIeHUs TOKYMEHTaMU U
JIOKyMEHTOO00POTOM. ACIEKTHI
npobnematuku CALS. @yHKIIMOHATBHBIN
coctaB unrerpupoBanubix CAIIP:
MaTeMaTHYeCcKOe, IPOrpaMMHOE, TEXHHIECKOE,
JMHTBUCTHYECKOE, NHPOPMAIIMOHHOE,
OpTaHHU3aIIOHHOMETOANYECKOe 0OeceyeHHE.
CTpyKTypHBIH COCTaB MHTETPUPOBAHHBIX
CAIIP: mpoexTupyromme U 00CTyKHBAOIIIEC
MOJICHCTEMBI; IPOTPAMMHO-TEXHUYECKHE
komrutekcel CAIIP,
MIPOTPAMMHOMETOINYECKNE KOMILIEKCHI
CAIIP.

Pazgen 2

Mounenu 1 MeToasl aHaau3a
CCY npu aBTOMaTH3alUU
JTara IPOCKTUPOBAHUS

21

MonensHOE IpeACTaBIeHHE CPEACTB U CUCTEM
ynpasnenus (CCY). MonensHoe
MIPECTaBICHNE CUCTEM YIPABICHUS U
anemenToB CCY kak 00BEKTOB
npoekTupoBanus. [locTaHOBKa 3aaun aHaIU3a
CCY kak 00beKTa ¢ pacrpeeeHHbIMU
napameTpamMu. MeTo/bl pelIeHus: KpaeBbIX
3ana4 npu npoektupoBanuu CCY. Metosl
MIPOCTPAHCTBEHHOHN TUCKPETU3AIIH: METOIBI
KOoHEUYHBIX 5teMeHToB (MKD); MeTonsl
rpaHUYHBIX 1eMeHToB (MI'3); MeTo b1
KoHeuHbIX pasHocTel (MKP); meTonsr
KoHeuHbIX 006eMOB (MKO); crieKTpanbHBIH
METOJ; MeTOJ] CBOOOIHBIX cTeHOK. IlocTaHOBKA

MoaenbHOE NpeICTaBICHUE CUCTEM YIIpaBiieHus U diieMeHToB CCY
Kak 00beKTOB mpoekTrpoBaHus. [locraHoBKa 3amaun ananmza CCY
KaK 00BEeKTa C pacnpeaenEHHBIME apaMeTpamMu. MeTo bl pelIcHuUs
KpaeBbIX 3ajau npu npoexktupoBanuu CCY. Metoast
MIPOCTPAHCTBEHHOH TUCKPETU3AIIMU: METOJ] KOHEUHBIX 3JIEMEHTOB,
METOJI TPaHUIHBIX AJIEMEHTOB, METO]] KOHEUHBIX Pa3HOCTEH.

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

3agauyn anaimsza CCY kak oObekTa ¢
COCPEIOTOUCHHBIMH MTapaMeTpaMH. DTaIlbl
noctpoeHus AudhepeHInaTEHBIX MOICIICH.
[IpencraBnenue crpykrypsl JIK, JIP
TEXHUYECKHUX CHCTEM YIIPABJICHHS B BUIC
SKBUBAJICHTHBIX CXEM. Y CTAHOBJICHHE CBSI3eH
MEKy Pa3HOPOAHBIMH IOJICHCTEMaMH B
COCTaB€ CUCTCMBbI YIIPABJICHUA. MeTO}II)I
TMOJy4YCHUA Mo,ueneﬁ TCXHUYCCKHUX CUCTCM
YIPaBJICHUS IIPU ONMCAHUU C Pa3HOU
CTeTeHbIo AeTanu3anuy. @opManbHble METOABI
TMOJy4YCHUA Mo,ueneﬁ CHUCTEM YIIPpABJICHUA:
0000IIEHHBII METOI, METO/I TIEPEMEHHBIX
COCTOSTHWH, TaOJIMYHBIN METOJ, Y3JIOBOM
METO/I.

2.2

MeTopI aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBaHUs: MeTo1bl aHanu3a CCY.
MeTomp!l aHATH3a TEXHUYECKUX CHCTEM B
CAIIP. PazHOBHAHOCTH aHAJIN3a KaK
IIPOEKTHOH NpOoLENypHl IIPU
ABTOMAaTH3MPOBAHHOM IpoekTHpoBanuu CCY.
OpxHOBapuaHTHBIA aHaIN3. MHOTrOBapHaHTHBIIN
aHanu3. OcoOeHHOCTH MaTEeMaTHUECKOTO
ormucauaug CCY npu aBTOMaTH3UPOBAHHOM
MIPOEKTUPOBAHKH: BBICOKASI pa3MEPHOCTh
MaTtemaTuueckoro onucanus CCY; mnoxas
00YyCIIOBICHHOCTh MOJICITBHOTO TIPEICTABICHUS
CCY. TpeboBanus k MmerogaM ananmza CCY B
CAIIP: ToyHOCTH, 5)KOHOMUYHOCTb,
HAJICXKHOCTh, YCTOWYHBOCTE. OOTIHe
MIPUHIIAITEI OPTaHU3aIUN BEIYUCITUTEIHLHOTO
mporecca. MeTo bl aHaau3a B YaCTOTHOM
0071acTH, UX OCHOBHBIE XapaKTEPUCTHUKH.
Mertonet ananm3a CY Bo BpeMeHHOW 00JacTH.
OCHOBHBIE XapaKTEPUCTHKH METO/IOB aHAIN3a
JIMHAMUYECKNX XapaKTePUCTHK HETMHEHHBIX

Mertonp! anannsa texandecknx cucteM B CAIIP. PasnoBunHoctn
aHaJIM3a KaK MPOEKTHOW MPOLeyphl TPH aBTOMATH3UPOBAHHOM

npoexTupoBanuu CCY. OnHOBpEMEHHBIN aHAJIH3.

MHuoroBapuaHTHEIH aHaN3. OCOOCHHOCTH MaTEeMaTHIECKOTO
onucanusi CCY npu aBTOMaTU3UPOBAHHOM IPOEKTUPOBAHUU:
BBICOKAs pa3MepHOCTh MaTeMaThueckoro onucanust CCY, roxast
00yCJIOBICHHOCTh MOZETbHOTO npecTaBieHust CCY.

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

cucreM. CriocoObl OLICHKH TOYHOCTH METOJIOB
aanmm3a CCY Bo BpeMeHHO# 06nacTy.
Crioco0bI OIICHKH YCTOMYMBOCTH METOIOB
ananmm3a CCY Bo BpeMeHHOH obnacTu. AHaNMM3
gyBcTBUTENHHOCTH CCY. AOCOTIOTHEIN 1
OTHOCHTEIbHBINA KO3 QUITUCHTHI
YyBCTBUTEIBHOCTH. DOPMHUPOBAHHE MATPHIIBI
qyBCTBHUTEIBHOCTH. OIpeiesieHne
TEXHOJIOTHUECKOro pa3bpoca napamerpos CY
Ha OCHOBE METO/a CTATHCTHYECKUX
ucnbITanuid. OCHOBHBIE CTAaTHCTHYECKHUE
XapaKTepUCTUKU BBIXOJHBIX apameTpos CCY:
IUIOTHOCTb PacTIpeeNICHNs, MaTeMaTHIECKOe
OKHJaHue, aucrepcns, ko3 GuuueHT
KOppemsun. MeTol HauxXy IIero ciryJas.
AnropuTt™ pabouero stana metoja MoHTe-
Kapno. Onenka To4HOCTH MeTOAA
CTATHCTHYECKHUX UCITIBITaHHH.

Pazgen 3

Metoas! cunresa CCY u
BepH(UKAIIUH TPOSKTHBIX
pelIeHuit Ipy aBTOMaTU3aluu
JTana npoeKTUPOBAHUS

3.1

MeTop! aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBaHUs: MeTo bl cuHTe3a CCY.
Mertozp! ¥ aNTOPUTMBI TEXHUYECKOU
ONTHUMHU3AIMU CPEACTB U CUCTEM YIPABIICHUS,
HX OCHOBHBIC XapaKTCPUCTHKH.
dopmanuzanus 3a1a41d ONTUMHU3AIUN
napameTpoB CCY. IlocTaHoBKa 3a1a4n
MapaMeTPUIECKON ONITUMU3AIHH. Y CIOBUS
paborocniocobnoct CCY. Kpurepun
ONTUMAIILHOCTH Kak QyHKImn kayectea CY.
AJITUTUBHBIN, MYJIbTUILTMKATUBHBIMH,
MaKCUMHHHBIA KPUTEPUU ONTUMAIBHOCTH.
HopmupoBaHue yIpaBisieMbIX ¥ BEIXOTHBIX
napametrpoB CCY. CTpyKTypHBII CHHTE3
Texanyeckux cuctem B CAIIP.
Knaccudukarust npornenyp CTpyKTypHOro
cunrte3a CY: 1o uesiasM cuHTe3a 1

COJIEP KaHUIO PE3YIIHTATOB; IO TPYAHOCTSIM

MeToab! 1 aITOPUTMBI TEXHHUECKOW ONTUMH3ALNHN CPEACTB U
CHCTEM YIIPABJICHHS, UX OCHOBHBIC XaPaKTEPUCTUKH.
dopmanuszanus 3aaa4u ontumusanuu napamerpos CCY.
[NocTanoBKa 3a/1a4n apaMeTPUIECKONH ONTUMH3ALUH. Y CIIOBHS
paborocniocobrocTr CCY. Kpurepnn onTHMalbHOCTH Kak
¢ynkun kauectsa CY. AnanTHBHBIN, MYJIbTHUILTMKATUBHBIH,
MaKCHMaJIbHBIA KpUTepHUi onTuMaisHOCTH. HopMupoBanue.

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

(hopmanuzamu npouesyp CHHTE3a; 0 TUILY
CHHTE3MPYEMBIX CTPYKTYp. PopmManuzanus
ceepenuii o CCY kak 00beKTax CTPYKTYPHOTO
CHHTE3a. MeTOABI CTPYKTYPHOTO CHHTE3A.
MeToBI HCKYyCCTBEHHOTO HHTEIIIEKTa KaK
CpPEeZACTBa aBTOMATH3aLUH 33134 CTPYKTYPHOTO
cunte3a CY. Cucremsl U, ucnonb3yemble B
CAIIP: uadopMauoHHO-IOUCKOBBIC CUCTEMBI
¢ uHTep(dercoM Ha OCHOBE €CTECTBEHHOTO
SI3BIKA; MHTEJUICKTYaIbHbIE TAaKEThI
MPUKJIAJIHBIX IPOTPaMM JJIsl HHKEHEPHBIX
pacuetos; JIK, JIP untemiekTyaibHbIe
MPOTPaMMHO-METOJHIECKNE KOMITIEKCHI
(ITMK) mns MomenupoBaHUs U aHATTN3a
CHCTEM; SKCIIEPTHBIE CHCTEMBI. AZJaNTHBHBIC
TeHETHYIECKHE JITOPUTMBI KaK aJITOPUTMBI
penieHus 3aj1au cuaTe3a yerpoiicts CY.

3.2

ABTOMAaTH3aIMsI KOHCTPYKTOPCKOTO
npoektupoBanust CCY. ABTomMaruzanus
KOHCTPYKTOPCKOTO MIPOEKTHPOBAHUS B paMKax
KOMILJIEKCHOHM aBTOMATH3aI[UH JTamna
npoektupoBarust CCY: OCHOBHBIC TTOHSITHS.
YpOBHH U 33124l KOHCTPYKTOPCKO-
TexHoJyioruueckoro npoextuposanusi CCVY.
3amaun CMHTE3a KOHCTPYKIIMH: KOMIIOHOBKA,
pa3MeleHne, TpacCUPOBKa. 3a1aqu KOHTPOIIS
MOJY4YEHHBIX KOHCTPYKTHBHBIX PEIICHU;
odopmireHHE TOKYMEHTALH
koHcTpykTopckoii (KJ) u TexHOMOrImYecKon
(TH). MaremaTtudyeckue MOJEITH SJIEMEHTOB
CY npu aBTOMaTH3aIH KOHCTPYHUPOBAHHS.
Mojen MOHTa)KHOTO MPOCTPAHCTBA:
rpadoBas MOJEINb, TUCKPETHAS MOJIEIb,
00BeMHast MOAETH. ANTOPUTMEI
KOHCTPYKTOPCKOTO MIPOSKTHPOBAHUS
9JIEMEHTOB CHCTEM YNPABIICHUS:

ABTOMAaTH3aIUsI KOHCTPYKTOPCKOTO MPOEKTUPOBAHUS B paMKax
KOMIUIEKCHOW aBTOMaTu3anuu dtamna npoekrupoanust CCY:
OCHOBHEIC ITOHATHUS. Y POBHH H 337a4l KOHCTPYKTOPCKO-
TexHojoruueckoro npoexkrtuposanua CCY. 3agauu cuHresa
KOHCTPYKLMHA: KOMIIOHOBKA, pa3MelleHne, TpacCUpoBKa. 3a1auu
KOHTPOJIS MOJTyYEeHHBIX KOHCTPYKTUBHBIX pemenuid. OdopmieHue
KOHCTPYKTOPCKOM JJOKYMEHTAIUH.

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

KOHCTPYKTUBHBIE (IIOCIEI0BATENbHbIE U
MapaJuIeIbHO-TIOCIE0BATEIbHBIE),
UTEpaloHHbIe. Perenne 3a/1a4 KOMIOHOBKH,
pa3MeIIeHHs ¥ TPaCCHPOBKH Ha 0a3e
SBOIOLMOHHBIX MeTO10B. KOHTpOIH
MOJIYYEHHBIX KOHCTPYKTUBHBIX pemeHuit CCY.
DRC-, ERC-yTummTsl.

3.3

ABtomarusanus ucnsitTanniit CCY. Metoabl
ucnpiTanuit CY: Ha OCHOBE MOJYHATYPHOTO
MOJICTUPOBaHUS;, HU3NICCKH PEaTBHOM
anmapatypbl CY. AITOPUTMBI UCTIBITAHHM.
MeTobl U aTOPUTMBI 00PaOOTKH
pe3yapTaToOB UCTIbITAHUN. DYHKIIMOHAIbHBIE
BO3MOXXHOCTH coBpeMeHHbIX CAIIP mms
pa3pabotku APM ucnbITaTens 3IeKTpOHHBIX U
3JIeKTpoMeXaHndeckux yctpoiicts CVY.
OtpacneBble aBTOMaTU3UPOBAHHBIE CUCTEMBI
ucnbltanui CY

Mertons! ucnibitanuii CCY': Ha OCHOBE MOJYHATYPHOTO
MOJIeTIMpoBaHus, GU3NUecKuX peanbHoi annaparypsl CCY.
AJNTOPUTMBI UCTIBITAaHUH. METO/IbI 1 alIrOPUTMBbI 00PaOOTKH
pe3yabTaToOB UCHIBITAaHUH. DYHKIIMOHAIBHBIC BOZMOKHOCTH
coBpemeHHBIX CATIIP mist paspabotku APM ncmbitaTens
3JIEKTPOHHBIX U AJIeKTpoMexaHndeckux ycrpoiicts CCVY.
OtpacneBble aBTOMaTU3UpOBaHHbIE cucTeMbl UcTibiTaHui CCY.

JIK, JIP

* - 3anonasieTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul, C3 — npakmuueckue/ceMuHapcKue 3aHamus.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENEHUS
3aHSTUN, TPYNIIOBBIX U MHIAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYILEr0 KOHTPOJIS U
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJIMYECTBE  IIT.), JOCKOW (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS

TSt .
A . | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:

1. Hopenkos, N.I1. OcHoBBI aBTOMaTH3MpOBaHHOTO NpoekTupoBanus / M.I1. Hopenkos,
M., U3n-Bo MI'TY um. H.3. baymana, 2009, 335 c. ISBN 978-5-7038-3275-2.

2. XKuranosa, E.®. ABTroMaruzaius KOHCTPYKTOPCKOTO M TEXHOJIOTHIECKOTO
npoekTrpoBaHus: yaeOHoe nocodue / E.d. JKuranosa; MuHucTepcTBO 00pa3oBaHus U HAYKH
Poccuiickoit ®enepanuu, Tomckuit I'ocynapctBenHslil YHUBepcuTeT CructeM YTIpaBiIeHUs U
Paguosnexrponuku. - Tomck: TYCVYP, 2016. - 201 c.: wi.,tabmn., cxem. - bubnuorp.: ¢.196-197;
To ke [Dnextpounsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480810.

3. KpricoBa, 1.B. OcunoBsl CAIIP: yuebnoe nocodbue / M.B. KpsicoBa, M.H. Onuner,
T.M. Mscoenona, [1.C. Kopuarun; MunoOpnayku Poccun, OMckuii rocyiapcTBEHHBIN
TEXHUYECKUN yHUBEepCcUTeT. - OMmck : M3natensctBo OMI'TY, 2017. - 92 c. : Tabx., rpad., cxem,
wi. - buGmmorp. B xH. - ISBN 978-5-8149-2423-0; To »xe [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=493424

4. boxko, A. H. OcHoBBI aBTOMaTH3UpOBaHHOTO NpoekTupoBanus / A.H. boxko, T.M.
Bonocarosa, C.B. I'pomies u ap.; nox penakuueii A. I1. Kapnenko, Mocksa: UHOPA-M, 2019 -
327c., ISBN 978-5-16-014441-2

5. Enuzapos, 1.A. THTErpupOBaHHBIE CUCTEMBI IPOEKTUPOBAHUS U YIIPABICHMUS:
SCADA-cuctemsr: yueoHoe mocooue / M.A. Enuzapos, A.A. Tperbskos, A.H. [Tuenunues u np.;
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MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanuu, OenepanbHoe rocy1apcTBEHHOES
OromKeTHOEe 00pa3oBaTEIbHOE YUPEkKACHHUE BBICIIETO MPo(eccnoHaIbHOTO 00pa30BaHUs
«Tam0O0BCKul rocy1apcTBEHHBIH TEXHUUECKUI YHUBEpCUTET». - TamO0B: M31aTenbeTBO
OI'BOY BIIO «TI'TY», 2015. - 160 c.: wi., Tabdi., cxem. - bubauorp. B kH. - ISBN 978-5-8265-
1469-6; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444643.

Lononnumenvnasn numepamypa:

1. JIucsk, B.B. Pa3padorka CAIIP snexTpoHHOI anmapaTyphl: yueoHoe mocooue / B.B.
Jlucsax; MununcrepctBo obpa3oBanus U Hayku Poccuiickoit @enepannu, OeaepansHoe
rocy/1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEkKICHHE BhIcIIero 0opazoBanus «HOxHbI
benepanbHBI YHUBEPCUTETY, IH)KEHEPHO-TEXHOJIOTUYECKas akafemus. - PoctoB-Ha-/{oHy;
Taranpor: U3natenscTBo FOxHOTO (henepanbHoro ynusepcurera, 2017. - 94 c.: ui. - bubmuorp.:
c. 89 -90 - ISBN 978-5-9275-2518-8; To xe [Dnextponuslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=499734

2. Tyros, B.B. IIpoekTupoBanue aBTOMaTu3UpoBaHHbIX cucTeM yrpasieHus B TRACE
MODE: yuye6noe nocobue / B.B. Tyros, A.W. Ceprees, H.C. lllapos; MunucrepctBo
oOpa3oBanus 1 Hayku Poccuiickoii @enepanuu, PepepaibHOE rOCyJapCTBEHHOE OI0/IKETHOE
o0pa3oBaTenbHOE YUpekAeHUE BhIcIIero oopasoanus «OpeHOyprckuii rocy1apcTBeHHbBIN
yHuBepcuteT», Kadenpa ynpasnenus u nHGOpMaTUKH B TEXHUUECKUX cucteMax, Kadenpa
CUCTEM aBTOMAaTH3alluu Mpou3BoAcTBa. - Opendypr : OI'Y, 2017. - 203 c. : un. - bubnuorp. B
kH. - ISBN 978-5-7410-1857-6 ; To »xe [Dnekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485547

3. I'epacumos, A.B. SCADA cucrema Trace Mode 6: yae6Hoe nmocobue / A.B.
I'epacumoB, A.C. TuroBues; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit denepanuu,
['ocymapcTBeHHOE 00pa30BaTEIBLHOE YUPEIKICHUE BBICIIETO MPOPECCHOHATHHOIO 00pa30BaHUs
«Kazanckuii rocyjapcTBEHHbIN TeXHOJIOTHYecKUil yHuBepcuTe. - Kazans : KI'TY, 2011. - 128
C.: Wi, Ta0u. - bubmuorp. B kH. - ISBN 978-5-7882-1103-9 ; To xe [DnekrpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=258767
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « dnmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-6ubmoTteunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnain» http://www.biblioclub.ru

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

- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxometpuueckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 0 camocmosamenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexunii no qucumruinee «IIpoektupoBaHne aBTOMaTU3UPOBAHHBIX CHCTEM
yIpaBICHUS.

* - Bce y4eOHO-METOINYECKHE MaTepUalbl A CAMOCTOSATEIBHONW paboThl 00yUYarOIIuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsIKOM Ha cTpaHulle quciuruimasl B TYUC!
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PABPABOTYMUK:

AHnpuxoB Jlenuc

JlouieHT AHaToJIbEeBUY
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Paszymusrii FOpuit
3aBenyromuii kadeapoit Hukonaeuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIUTEJIb OII BO:
Pazymusiii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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