Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa ynpasienus u "HGOPMATUKU B TEXHUIECKUX CUCTEMAX

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b.1.B.0/[.6 Asmomamu3zayusi mexHoi02u4ecKux npoyeccos u npou3800Ccma»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

27.03.04 Ynpasnenue 6 mexuuueckux cucmemax
(KO 1 HAMMEHOBAHUE HAIIPABJICHUS ITOJIrOTOBKH )

Ynpasnenue u qu)opMamuKa 6 MEeXHU4YeCKux cucmemax
(HaMMeHOBaHKE HAMPABICHHOCTH (TIPohIIs) 00pa30BaTEIbHON MPOrPAMMBbI)

Tun 06pa3oBaTeNbHON MPOTPAMMBI
Ilpoepamma akademuueckozo bakaiaspuama

KBanuduxarms
bakanaep

dopma o0yueHus
3aounas

I'ox mabopa 2019

1392376



Pa6oyas nmporpamma paccMOTpeHa U YTBEpIK/IeHa Ha 3aceaHuu Kadeapol

Kademapa YHPaBJICHHA H HHOOPMATHKH B TEXHUYECKUX CHCTEMAX

HaumeHoeanue Kageopu

nporokon Ne ¢ or 'L% o7 2(}%

3aBenyromuii kadeapoii
Kadenpa vopasiaenus ¥ nHGOpPMATHKHA B TEXHHYSCKUX CHCTEMAX A.C. BopoBckuit

HAUMeHo8anue kageops noongte pacuugposka noonucu

Ucenonnumens: L )
JloueHT Gk T.A. [Tunryxusa

00MHCHOCTE Wuc‘b pacuugposka noonucu

COT'JJACOBAHO:
[Tpencenarens METOAMYECKON KOMUCCHY 110 HAIIPABJICHHUIO TIO OBKH
27.03.04 YupaBiIeHHE B TEXHUYECKAX CHCTEMAX A.C. BopoBckuii

KOO HAUMeHOo8aHue JUYHAA ROORUC PACUUGPosra noonucu

3aBeIyrOIHi OTAEIOM KOMIL BaHUs Hay9HOH OuOMMoTeKH
NVl H.H. I'punait

7
TSRO Gfrtice pacuughposka noonucu

YII0JTHOMOYEHHEIH 110 Ic?tfcmy ot AKI1
24, A.M. YepHoycoBa

suunah noonucs pacuugposxa nodnucu

Ne perucrpanuu

© IMumyxuna T.A., 2019
© 0rvy, 2019



1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ileab OCBOCHUS TUCITUTIIINHEL:

OBJIAJICTh TCOPETHUECKUMHU U MTPAKTUICCKIMH HaBBIKAMU U YMEHHUSIMH, HEOOXOIUMBIMH JIJIs1 Pab0-ThI
Ha MPOMBIIIICHHBIX MPEINPHUATHIX C COBPEMEHHBIM YPOBHEM IPOM3BOJICTBA, HA KOTOPBIX MHOTHE OIepa-
WU YTPABJICHUS U KOHTPOJIS MPOU3BOACTBEHHBIMH IPOIECCAMHU OCYIIECTBISIOTCS aBTOMAaTUYECKUMHU U
ABTOMATU3UPOBAHHBIMU CHCTEMaMH.

3amaun:

- MOJIyYUTh 0A30BBIE MIPEICTABIICHUS O IEJISX U 3a/1adyaX aBTOMATH3alluK ITPOU3BOJICTBA;

- U3yYUTh UHCTPYMEHTHI aBTOMATU3AIUH, MPUMEHIEMbIC Ha PA3IMYHBIX dTanax >KU3HEHHOTO IHKJIa
H3JIEIINS;

- O3HAKOMHTHCS C COBPEMECHHBIMU CPEJICTBAMU W METOJAaMU aBTOMATH3aluu PabOT, BBITOIHIEMBIX
YEJIOBEKOM M aBTOMATH3aIlUH TEXHOJIOTHYECKUX MPOIIECCOB;

- MOJIYYUTh 3HAHUS O MPUHLHUIIAX ACUCTBUS TEXHUUYECKUX CPEJCTB aBTOMATU3AIINY;

- OCBOUTH aBTOMATHU3MPOBAHHBIE CHCTEMbI KOHCTPYKTOPCKO-TEXHOJIOTHYECKON MOJATOTOBKH TPOHU3-
BOJACTBA B IMEJISAX NPAKTHUYECKOTO HCIIOJIIB30BAHUS IS MOCTPOCHHS CIIOKHBIX TEXHUYECKUX (GOpM U
odopmIte-HUS TEXHUIECKON M TEXHOJIOTHYECKOHN JTOKYMEHTAIINUH;

- U3YYUTb METO/Ibl TEOPUHU aBTOMATHUYECKOTO YIPABIICHUS, IPUMEHSIEMbIE B COBPEMEHHOM MTPOU3BO/I-
CTBE.

2 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K 00S3aTeNIbHBIM JUCLUIUIMHAM (MOAYJISIM) BapuaTUBHOM yactu Ojoka 1
«JlucuuminHbl (MOLYIIN)»

[TpepekBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[ToctpexBuzutel  aucuurmuubl:  b.2.B.I11.1  Hayuno-uccneoosamenvckas paboma, b.2.B.11.2
IIpeoounnomnas npakmuxa

3 TpeGoBanus k pe3yjabTraraMm 00y4YeHHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANpaBiieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUECHHUS

[Tnanupyemble pe3yabTaThl 00yUeHHs 110 TUCHMIUIMHE, XapaKTepU3yIolIne
24 pesy i . P PH3YIO dopmHUpyeMble KOMIIETEHIIUA
sTans!l GOPMUPOBAHUS KOMITETEHIIUI

3HaTh: IIK-2 cnocoOHOCTEIO

— TEOPETUYECKHUE OCHOBBI MPOEKTUPOBaHUA U PpyHKIMOHUpOoBaHus ACY MIPOBOJIUTH BHIYUCITUTEIIbHBIC
TII; SKCIIEPUMEHTHI C

YMerh: HCIIOJIb30BaHUEM CTaHJIaPTHBIX

- pa3pa6aTI>1BaTb MAaTECMAaTUUICCKHUE MOJCIIN TEXHOJOTHICCKUX IMPOLECCOB C IPOIrpaMMHBIX CPCACTB C

LETbI0 YITYYIIIeHUS KaueCTBa UX yIPaBICHHUS. HENbI0 TTOTYYCHHUS
— UCTIOJIh30BaTh COBPEMEHHBIE METOIbI U CPEJICTBA aBTOMATU3AIIUN MaTeMaTHYECKUX MOJIeNen
Baanern: MIPOIIECCOB H OOHEKTOB

— HAaBBIKAMU pa6OTI)I C COBpEMCHHBIMU JUCIIETYECPCKUMHU ITpOTrpaMMaMun aABTOMAaTU3alluu U YIIPABJIICHHUA

tuna SCADA-cucrem.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0€MKOCTh AUCHUILUIMHBI cocTaBisieT 10 3aueTHbIX equHull (360 akageMUYeCcKUX 4acoB).

Tpyr1oeMKOCTb,
Bun pabotet aKaJeMUYECKHIX 9acoB
6 cemecTp | 7 cemecTp | BCEro
OO0mast Tpy10€MKOCTh 12 288 360
KonrakTHasi pabora: 16,25 16,5 32,75
Jlexmum (JI) 8 8 16
[IpakTnueckue 3ansatus (I113) 8 6 14
Koncynbranun 1 1
NunuBuayanpHas paboTa 1 MHHOBAIMOHHBIE (POPMBI YIECOHBIX 3aHITHI 1 1
[IpomexxyTounas arrecrarus (3a4eT, SK3aMEH ) 0,25 0,5 0,75
CamocrosiTesibHas padora: 55,75 2715 327,25
- gbinoninenue Kypcogou pabomoi (KP); +
- 8bINOJIHEHUE UHOUBUOYAIbHO20 MEopYecKo20 3a0anusi (UT3); +
- HanucaHnue peghepama (P); +
- CAMON0020Mo8Ka (Mpopabomka u no8mMopeHue 1eKYuOHHO20
mMamepuana u Mamepuana y4eOHuKo8 u yueoHvlx nocoout;
- N0020MO6KA K NPAKMUYECKUM 3AHAMUAM)
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3a4er 3K3aMeH
3a4er)
Pazensl qucHUIUIMHLL, U3ydaeMble B 6 cemecTpe
KomnnuaectBo yacos
Ne ayJIuTOpHas
paszena HanmenoBanwue pa3aenoB Bcero paGora BHEayI.
T 13 P pabora
1 ABTOMaTH3aIMs IPOEKTHO-KOHCTPYKTOPCKUX padoT 34 4 4 — 26
2 ABTOMAaTH3a1Ms TEXHOJIOTMYECKOM MOArOTOBKH MPOU3BOJICTBA 26 2 4 - 20
3 ABTOMaTH3aIMsI UHKEHEPHOTO IOKYyMEHTO000pOoTa 12 2 - | - 10
HUroro: 72 8 8 — 56
Pazensr qUCHMIUTNHEL, U3ydaeMble B 7 ceMecTpe
KonuuecTBo yacos
Ne paznena HanmeHnoBanue pasnenon ayAuTOpHas BHEAy/l.
BCETO paborta
T3 | 1P paborta
4 ABTOMAaTHU3a1Ms TEXHOJIOTMYECKHUX MPOIIECCOB 76 2 - - 74
5 CucreMbl aBTOMaTHYECKOTO U3MEPEHUS U KOHTPOJIS 76 2 4 — 70
6 SCADA-cuctemsl 74 2 2 — 70
7 KomrmiekcHast aBToMaTH3aIis 1 MOJICIIMPOBAHHE 62 2 - - 60
Uroro: 288 8 6 - 274
Bcero: 360 16 | 14 | - 330




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

Pazgen 1 ABTromaTu3aumsi NPOEKTHO-KOHCTPYKTOPCKHUX pPadoT.

[Topsimox BeIMOMHEHUS U 3()(HEKTUBHOCTH OMBITHO-KOHCTPYKTOPCKUX W TEXHOJIOTMYECKHX paboT.
Krnaccudukanusa no ypoBHI0 dopManu3aliy pelaeMbix 3ajad, M0 (YHKIHOHAIbHOMY Ha3HAUYEHHIO, IO
crienaIn3anuy, no rexandeckon opranmsammu. Knaccudukamus CAD/CAM/CAE — cucrem. CpaBHUTENb-
HBI aHayn3 cucteM. ['eomeTpuueckoe MoeupoBaHue. ABTOMAaTU3UPOBAHHBIE CUCTEMbI MHKEHEPHBIX pac-
YETOB.

Pazgen 2 ABTomaTu3aumsi TEXHOJIOTNYECKOH MOATOTOBKH MPOU3BOACTBA.

G-kon. CAM-cucremsl. Bepudukanus u onTuMHu3anys ypaBisomux nporpamm. Buasr 06paboTku.
OcCHOBHBIC TIPUHIUIIBI U COAEp)KaHUE pabOT TEXHOJIOTMYECKOM MOATOTOBKH MPOU3BOACTBA. Buabl nndopma-
uuu, ucnonszyembie B ACTIII. CAPP — cucremsl.

Paznen 3 ABTromaTu3anysi MHKEHEPHOT0 JOKYMEHT0000poTA.

Oynkiu PDM (Product Data Management). DiekTpoHHOE XpaHWIHIIE JOKyMeHTOB. CTpyKTypu3a-
1S IPOEKTa U KIACCU(PUKATOPHI, KiIacCU(pUKALIUS TOKYMEHTOB. ATpUOYTHI U crcTeMa Moucka. Pasrpannye-
Hue aocTyna. MHTerpauuu pas3iauyHbIX CUCTEM KOHCTPYKTOPCKO-TEXHOJOTMYECKOW MOATOTOBKH ITPOU3BOJI-
CTBAa. ABTOMAaTHYECKOE OTCIIC)KUBAHUE U UCTOPHUS CO3/IaHMS M YIpaBieHUs U3MeHEeHUsIMHU. KoiekTuBHas
pabota Hag npoekToM. OTYETHl U SKCIOPT WH(POPMALUU. YTIpaBIeHUE HOPMATUBHO-CIIPAaBOYHON HH(pOpMa-
uuen. llepenaua nannbix B ERP-cuctembl. Komnonentsl u cocrapistonie. CucreM yrnpaBlIeHUs )KU3HEH-
HBIM LIUKJIOM U3JEIH.

Pa3nen 4 ABromaTu3anms TEXHOJOTMYECKUX NMPOLECCOB.

OcCHOBBI TEOpUU aBTOMATHYECKOro yrpasieHusa. CTpyKTypa CUCTEM aBTOMATHU3allMM TEXHOJIOTHYeE-
CKHX IpollecCOB. TeXHUYECKHE CPEACTBAa aBTOMATU3ALMK: JATUMKU JABJICHUS, YPOBHSA, pacXxoJa, KOHTPOJI-
JIepbl, UCIIOJIHUTENbHBIE MeXaHU3MbI. 3HaKOMCTBO co SCADA -cuctemamu. OCHOBHBIE 3Tallbl IPOEKTUPOBA-
HUS U pealu3alui CUCTeM aBToMaTtudeckoro ynpasiieHus B SCADA-cucreme.

Pa3nes 5 CucremMbl aBTOMATHYECKOT0 M3MEPEeHUSI M KOHTPOJIS.

OyYHKIHUOHAJIBHBIE CXEMbl CUCTEM aBTOMATHUYECKOTO MU3MEpPEHUs U KOHTPOssl. OCHOBHBIE 3JIEMEHTHI
CUCTEMbI aBTOMAaTHYECKOT0 KOHTPOJSA: OOBEKTHl U KOHTPOJIbHO-U3MEpUTEIbHbIE puOophl. [lepBuuHble U
BTOPUYHBIC TPHUOOPHI. MECTHBIN, JUCTAHITMOHHBIA U TeJleMeXaHndeckuii KoHTpoJib. Knaccudukarmus KUII.
[Torpemnoctu u3mepenuii. Jarunku. [Ipoduiakrudaecknii KOHTPOIb COCTOSHUS TaTYIMKOB M PEMOHT 3aMe-
HoW Mojynel. OcHOBHbIE 31eMeHThl pyHKIMOHANbHBIX cxeM CAP. CTpykTypHbIe CXeMbl. Y CIIOBHbIE I'pa-
¢dudeckne 0003HAYCHUS CPEACTB aBTOMATU3AIMK U Pa3pabOTKa (PYyHKIMOHAIBHBIX TEXHOJIOTUYECKAX CXEM
aBTOMATU3allMM U YIPABICHUS C MCIOIb30BAaHUEM JIOKAIBHBIX U MUKPOIPOLIECCOPHBIX YIPABISAIOIINX BbI-
YHUCIUTENbHBIX YCTPOUCTB CUCTEM UM CPEICTB aBTOMATH3AIMH.

Paznen 6 SCADA-cucremsl.

Hucneruepckoe ympasienne. ACYTII npu npumenennn SCADA-cuctem. Hasznauenne SCADA-
cucreM. CocrtaB u npenbsaBisgeMmsle TpeOoBanusa k SCADA-cucremam. MHctamsuus u Hactpoiika SCADA -
cucteM. O630p 3apyoexHbix SCADA-cucrem.

Pasznen 7 KommiekcHas aBToMaTu3anusi 1 MOAeJTMPOBaHUe.

Nmurtanmonnoe monenupoBanue. [udpooe npousBoacTBo. BupTyanbHas Mpou3BOJICTBEHHAS Cpe-
na. TpaHcHsAMsA NaHHBIX W3 MPOEKTHBIX CHUCTEM B IPOM3BOACTBEHHBbIE. MonenupoBaHue U BU3yalU3aLUs
MIPOM3BOJICTBEHHBIX CHCTEM U MPOIIECCOB; IUIAHUPOBAHKUE, MOJIETUPOBAHUE U OIL[EHKA KayecTBa Pa3IM4HbIX
TEXHOJIOTUYECKHX IPOLIECCOB M ONEpalii Ha paHHMX JTalax MOArOTOBKU B BUPTyaJIbHOW cpeae. Onrtummusa-
s npotieccoB U pecypcoB. Cucremsl Tecnomatix, TIA portal komnanuu Siemens PLM Software u Delmia
komnanuu Dassault Systemes.

4.3 IIpakTuyeckue 3aHATHS (CEMUHAPBI)

No No Kon-Bo
Tema
3aHATHSA | pasjenia JacoB
1. 1 Pa6ota B CAIIP nanoCAD u FreeCAD 4
2. 2 ABTOMaTH3aLMs TOATOTOBKH YIIPABISIOUIUX IPOrpaMMm sl cTaHkoB ¢ YITY 4
3. 5 ABTOMaTH3a1Ms YIPABICHUS PACXOJ0M, JaBICHUEM U YPOBHEM KUAKOCTH. 2
[Tpubopsr KUII nst m3mepenus naBieHus, pa3pekeHus, pacxoia,




Ne Ne Kon-Bo
Tema
3aHATHS | pa3fernna 4acoB
TEMIEPATYPhI
4, 5 PazpaboTka QpyHKITMOHAIBHBIX CXeM aBTOMATHU3AIUH, THEBMAaTUYECKHX, 2
ANEKTPUUYECKUX CXEM
5. 6 Pazpabotka npoekra aBromatuzanuu B SCADA-cucreme 2
HUroro: 14

4.4 KypcoBas pabora (7 cemecTp)

[{enbro KypcOBOM paOOTHI SIBISETCS 3aKPETUICHHUE TEOPETUISCKUX U MPAKTUYECKUX 3HAHUH 0 aBTO-
MaTH3aIMU TEXHOJOTHYECKUX MPOIECCOB M MPOU3BOACTB U (DOPMUPOBAHHIO YMEHHU MO MPOSKTUPOBAHHIO
CUCTEM aBTOMATH3AI[UH TEXHOJOTUICCKUX MTPOIIECCOB.
Temoit KypcOBOro MPOEKTUPOBAHHUSI SIBIISIETCSI pa3padOTKa MPOCKTa aBTOMATU3aIlUK 3aJaHHOTO TeX-
HOJIOTUYECKOTO TPOIIECCa ¢ HCIIOIH30BAaHUEM POTPAMMHO-TEXHIHUECKUX KOMIUIEKCOB HA MHKPOIPOIECCOP-
HOI OCHOBE YIIpaBJICHUSI.
VcxonHbie TaHHBIC 3a1al0TCS B BUAC KOHKPETHOTO TEXHOJIOTHYECKOTO MpoIiecca, KOTOPBIH HE00X0-
VMO pean30BaTh B HHTErpUpOBaHHOM cpene paspadotku SCADA Trace Mode.
[TpumepHass TeMaTWKa KypPCOBBIX MPOCKTOB IO AWCIHMILIUHE «ABTOMATH3AIUS TEXHOJIOTHYCCKUX
MIPOIIECCOB M MTPOU3BOJICTBY:
— aBTOMAaTHU3alus MpoLecca NOJy4YeHUE CMECU C ONIPEACIEHHON KOHLIEHTpael KOMIIOHEHTA;

— aBTOMaTHU3alusA IMpoueccca U3BJICUCHUA TBép,I(Oﬁ (1)8351 U3 )KUJKOCTH B OTCTOﬁHHKaX;

— aBTOMATHU3AIHS MTPOIIecca EHTPUPYTUPOBAHUS;

— aBTOMAaTHU3alus rpouecca GUIbTPOBAHUS KUAKOCTEH;

— aBTOMATHU3aIHs Mpoliecca GUIBTPOBAHUS ra30B;

— aBTOMAaTHU3alus mpouecca QJaxHOM OYUCTKH ra3oB;

— aBTOMAaTHU3alus MPOLECCa OUUCTKHU ra30B JIEKTPUUECKON TyTOi;

— aBTOMAaTHU3alMs IpoLecca HarpeBa NpoayKTa;

— aBTOMAaTHU3aIlMs IIPoliecca HarpeBa MPoyKTa B TPyOUaTon rnevu;

— aBTOMAaTHU3alMs IpoLecca BAKYYMHOM BBIIAPKU;

— aBTOMAaTHU3alMs [poliecca KpUCTAJUIM3aIMK pa30aBIeHHOIO IPOAYKTa;
— aBTOMaTu3anus MpoLecca peryJupoBaHus pacxoaa NPOAyKTa ¢ KOPPEKLUEN 10 COCTaBy LEIEBBIX
MPOAYKTOB;
— aBTOMATHU3alIMs MPoLiecca peryInpoBaHus cocTaBa abcopOeHTa B KOJIOHHE,
— aBTOMaTHU3alus Mpoliecca aicopOoIuy;

— aBTOMATHU3alIMs Mpoliecca AeCOpOIUH B KUTIAIIEM CII0€;

— aBTOMAaTHU3alMs IPoLEecca CYIIKH BIAXKHOTO MaTepHaa;

— aBTOMaTU3auus npouecca NPOTUBONOTOYHON CYLIKH BIAXXHOIO MaTepuaa;
— aBTOMAaTHU3alMs IPoLEecca JEHTOYHOM CYIIKH BIAKHOIO MaTepuana;

— aBTOMaTHU3alus MpoLecca CTPYHHOU CYIIKH BIIAXXHOTO MaTepUaa;

— aBTOMAaTHU3alMs IpoLecca paIuallMOHHON CYIIKH BIaKHOTO MaTeprara;

— aBTOMaTHU3alus poLecca U3MeJIbUeHUsI MaTepraa.

KypcoBast paboTa coepKUT ClIe1yIOIIHNe MYHKTHI:

— TUTYJBHBIN JIUCT;

— COJIEpKaHUE;

— BBEJICHUE;

— ONUCaHNE MPUHATHIX TEXHOJOTHYECKUX MPOIIECCOB;
— omucaHue pa3paboTaHHONW MHEMOCXEMBbI TexHoJorrnueckoro mporecca B SCADA Trace Mode;
— OIHcaHue pa3padOTaHHBIX AITOPUTMOB yrpasieHus u nporpamm s [JIK;
— ONUCcaHue pa3paboTaHHBIX TPEHI0B U OTYETOB;

— 3aKJTFOUEHHCE;

— CIIMCOK MCIOJIb30BaHHBIX UCTOYHUKOB;

— TPUITOKEHHSL.




BrimontHeHre 1 oopMiieHHE TOSICHUTEIHPHOW 3aMUCKH M TpadUUuecKrX MaTepUaioB MO KypCOBOM
pabore mpoBoasaTcs B cooTBercTBUM ¢ CTO 02069024.101-2015 «Pabomur cmyodenueckue. Obwue
mpeboganus u npasuia ogpopmienusy. — Openodype: OI'Y, 2015. — 85 c.

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHue TUCIUIIINHBI
5.1 OcHoBHas 1uTEpaTypa

PaSI[eJ'IBI 5 CEMECTPA, KOTOPBIC OTHOCATCS K «ABTOMaTH3aIINH IMPOU3BOACTBCHHEBIX IIPOLECCCOB:

— Ckps6un B. A. ABromMaTtu3aius MpOU3BOJACTBEHHBIX MPOIECCOB B MAIIMHOCTPOCHUH: Y UYEOHUK /
Ckpsioun B.A., Cxuptnanze A.l'., 3sepoBmukoB A.E. - M.: KYPC, HUL] UH®PA-M, 2017. - 320 c.: 60x90
1/16 (ITleperuiér 7bL1) ISBN 978-5-906818-60-7. Pexxum moctyma:

http://znanium.com/bookread2.php?book=752393.

Pa32[eJIH 6 CCMCECTPA, KOTOPBIC OTHOCATCSA K <<ABTOMaTI/IBaI_II/II/I TCXHOJIOTUYCCKHUX MPOLCCCOB»:

— ABTOMaTH3aIUs TEXHOJIOTHUYECKUX TporeccoB: Yuebnoe nocoodue / C.H. @ypcenxko, E.C. SAxybos-
ckas, E.C. Bonkoga. - M.: HULl UH®PA-M; MH.: Hos. 3nanue, 2015. - 377 c.: uin.; 60x90 1/16. - (Breiciiee
obpazoanue). (1) ISBN 978-5-16-010309-9. Pexxum nocryma:

http://znanium.com/bookread2.php?book=483246.

5.2 lonoiHuTeIbHAS JIUTEPAaTypa

— ABTOMaTH3aLus NPOU3BOJCTBEHHBIX IpoleccoB: yuel. nocobue / B.B. Kienukos, H.M. Cynran-
3age, A.I'. Cxuptnamze. — M.: UHOPA-M, 2017. — 208 c. — (Briciiee oOpaszoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/18466. Pexxum noctyna: http://znanium.com/bookread2.php?book=883959.

— ABTOMaTH3a1Us TEXHOJOTHYECKUX MPOIIECCOB M MMPOU3BOACTB: YuebHoe mocodue / A.A. VIBaHOB. -
2-e u3f., ucnp. u pom. - M.: ®@opym: HUL[ UHOPA-M, 2017. - 224 c.: 60x90 1/16. - (Breiciiee o6pa3oBa-
Hue). — ISBN 978-5-91134-948-6. Pexxum nocrymna: http://znanium.com/bookread2.php?book=795655.

— [IpoexTupoBaHue aBTOMAaTU3UPOBAHHBIX CUCTEM NPOU3BOACTBA: YueOHoe nocodue / B.JI. Konrox.
- M.: KYPC: HUIT UHO®PA-M, 2014. - 312 c.: 60x90 1/16. (neperuter) ISBN 978-5-905554-53-7. Pexum
nocryma: http://znanium.com/bookread2.php?book=449810.

5.3 llepuoauyeckue U3IaHUA

5.3.1 CAIIP u rpaduxka: xypHai. - M.: ArentctBo «Pocneuatsy, 2017.

5.3.2 NnpopMalinoHHbIE TEXHOJOTUN B IPOEKTUPOBAHNUHU U IPOU3BOCTBE: KypHal. - M.: ATeHTCTBO
«Pocneuaten, 2016.

5.3.3 ABromaruzanus. COBpeMEHHbIE TEXHOJIOTHU: KypHall. - M.: ArentcTBo «Pocneuatsy, 2018.

5.3.4 BecTHUK MaIIMHOCTPOEHUS: )KypHal. - M.: ArentctBo «Pocnedarsy», 2018.

5.3.5 MammHocTpouTens: KypHail. - M.: ArentctBo «Pocreuatsy, 2016.

5.3.6 ABTOMaTuKa 1 TeleMexaHuKa: )xypHai. - M.: Hayka, 2016.

5.3.7 CTUH: xypnai. - M.: ArearctBo «Pocnieuats, 2016.

5.3.8 MexaTpoHuka, aBTOMaTU3alusl, ylpaBieHue: xKypHail. - M.: Arenrctso «Pocnedarsy, 2018.

5.3.9 CopaBounuk. MHxkeHepHBIN KypHAI: )KypHal. - M.: ArenrctBo «Pocneuatsy, 2018.

5.3.10 TexHOnOTHSA MAlIMHOCTPOEHHUSL: )KypHal. - M.: ArentcTBo «Pocnedarsy, 2018.

5.3.11 UadopManimoHHO-U3MEPUTEIBHBIC M YIIPABIIAIONINE CUCTEMBI: )KypHal. - M.: AreHTcTBO «PO-
credaTsby, 2018.

5.3.12 ABroMaTru3anus B IpOMBILUIEHHOCTH: )KypHaI. - M.: ArenrctBo "Pocneuars”, 2016.

5.3.13 CnpaBounuk. MHkeHepHBIH KypHa: )KypHal. - MockBa: AreHTcTBO «Pocneuatsy, 2019.

5.3.14 MaTeMatrdeckoe MOJEIMpPOBaHKE: )KypHAIL. - MockBa: AreHTcTBO «Pocreuarsy, 2019.

5.3.16 UnpopmaimoHHO-U3MEpUTENbHBIC U YIPABIISIONIUE CUCTEMBL: XypHall. - MockBa: Paanorex-
HuKa, 2019.


http://znanium.com/bookread2.php?book=752393
http://znanium.com/bookread2.php?book=483246
http://znanium.com/bookread2.php?book=883959
http://znanium.com/bookread2.php?book=795655
http://znanium.com/bookread2.php?book=449810

5.3.17 TlpobGyiemMbl TEOPUU W TIPAKTUKHU YIPABJICHHS: XypHaI. - MockBa: AreHTCTBO «Pocmedarsy,
2019.

5.4 UnTepHeT-pecypcesbl

5.4.1 Bce o CAIIP u TUC. — Pexxum gocryma: http://www.cad.ru.

5.4.2 Kypnan «CATIIP u rpaduka». — Pexxum nocrymna: http://www.sapr.ru/

5.4.3 CAIIP CAD/CAM/CAE Cucrtemsl. Uepuenne. 3D MonenupoBanue. — Pexxum moctyma:
http://rucadcam.ru/.

5.4.4 Bce o CAIIP, PLM u ERP. — Pexwum nocryna: http://isicad.ru/.

5.4.5 ®opym mnonb3oBareneit cucrem KOMIIAC, JIOIIMAH, BEPTUKAJIb, KopnopartuBHbIx
CripaBOUHUKOB U MpUKIaAHbIX OubmuoTek. Paznen «KoHcTpykTopckie U TEXHONIOTHUecKue 3a1aun». — Pe-
*uM noctyna: http://forum.ascon.ru/index.php/board,15.0.html.

5.4.6 SCADA TRACE MODE. SCADA cuctemsl st ACY TII. — Pexxum gocrymna:
http://www.adastra.ru.

5.4.7 SCADA cucrema MasterSCADA. JlemoBepcus AOCTyIHA IMOCJE PErHcTpanuu. — Pexum Jo-
crymna: https://masterscada.insat.ru/services/support/demos/.

5.4.8 Pexxum mocryma: http://www.novtex.ru/ - TeopeTHuecKue U MPHUKIAAHBIC HAyYHO-TEXHHUECKUE
KypHaJIbl, 00€CIeUnBaIOLIE HAYYHOH, MPOU3BOJICTBEHHOM, 0030pHO-aHAIUTHUECKON U 00pa3oBaTEIIbHOMI
uH(popManend pyKoBOASIINX PaOOTHUKOB U CIEIHUAINCTOB MPOMBIIUICHHBIX MPEANPUATHI, HAYYHBIX aKa-
JEeMUYECKUX U OTPACIIEBBIX OpraHU3alui, a TAK)Ke yU4eOHBIX 3aBeICHH B 00JaCTH MPUOPUTETHBIX HAIPaB-
JICHUI pa3BUTUS HAYKH U TEXHOJOTHI.

5.4.9 https://openedu.ru/course/spbstu/MODIEL/ - «OtkpbiToe oOpa3zoBanue», Karamor Kypcos,
[Tonurex: «CoBpeMeHHAs MPOMBIILIICHHAS JIEKTPOHUKAY.

5.4.10 https://openedu.ru/course/ITMOUniversity/ACSE/ - «OtkpsiToe oOpa3zoBanue», Karaior
KypcoB, YauepcuteT MTMO: «3neMeHThl cucTeM aBTOMAaTUYECKOTO YIIPABICHUS.

5.5 IlporpammHoe obOecnedenue, npodeccuoHaJbHbIe 0a3bl JAHHBLIX W HHpOPMALMOHHBbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJIOT U

[Iporpammuoe obecrieueHune 1)1t BBIMOTHEHUS J1a00paTOPHBIX padoT:

— OmnepanronHast cuctema Microsoft Windows.

— Open Office/LibreOffice - cBoOOHBIN ODHCHBIN MTAKET MPOrPaMM, BKITFOUAIONINN B €0l TEKCTO-
BbIN U TaOIUYHBIN pelakTOPbl, PEAAKTOP MPE3eHTALMI U Apyrue o(pruCHbIe IPUITOKEHUS.

— IO nmns pemieHuss HayyHbIX M NPUKIAAHBIX 3a7ad - cpefa AMHAMHYECKOTO MOJEIHpPOBAHUS
texHndyeckux cucreM SimInTech. CBoGogHast TecToBas BepcHs C OrpaHHMUEHHUSIMM, JOCTYIHas TOCie
peructparmu. Pexxum mocrtyma: http://simintech.ru/?page_id=731.

— 1O nns pemieHHst HAy4HBIX W MPUKIAAHBIX 33Jad — NMPOrpaMMHAas CHCTeMa JUIsl aBTOMaTH3alluu
texHosnoruueckux mpoieccoB (ACY TII), Tenemexanuku, nucreruepusanuu, ydera pecypcoB (ACKVYD,
ACKVYI') u aBromatmzauuu 3aanuii SCADA TRACE MODE Bepcus 6.10. — Pexum pgocryna:
http://www.adastra.ru/ (6a3oBas GecruiatHas (IOCTYITHA TIOC/IC CKAYMBAHUS ) BEPCHSI).

— Cpena nmporpaMMHpOBaHUsS MPOrpaMMHPYEMBIX JIOTHYeCKUX KoHTposuiepoB Owen - CoDeSys. -
Pexxum noctymna: http:/ftp.owen.ru/index.html/CoDeSys/CoDeSys v23941.zip.

— IO nnsa perieHust MMPOKOrO CIEKTpa HAydHbIX M NMpuKiIagHbIX 3agad MathWorks MATLAB
R2009a.

— 1O ans perieHust HAy4YHbBIX M MPUKJIAIHBIX 3a71a4 - napamerpudeckas CAIIP obiiero HazHaueHus ¢
OTKPBITBIMU UCXOAHBIMU KOJIaMU. — Pexxum noctyna:
https://github.com/FreeCAD/FreeCAD/releases/download/0.16/FreeCAD.0.16.6706.f86a4e4-WIN-x86-
installer.exe.

— Texnopma / JIokyMeHT [DIeKTpOHHBIN pecypc]: [cucTeMa mporpaMMHbIX npoyktoB] / OOO I'no-
cuc-Cepsuc, ®bY KB® Untepcrannapt. — Bepcus 1.11.36. — DnexTpoH. naH. u nporp. — [Mocksa; CaHKT-
[MerepOypr], [1999-2013]. — Pexxum goctymna ocymiecTBisiercs: B JokanbHoi cetu OI'Y.



http://www.cad.ru/
http://www.sapr.ru/
http://rucadcam.ru/
http://forum.ascon.ru/index.php/board,15.0.html
http://www.adastra.ru/
https://masterscada.insat.ru/services/support/demos/
http://www.novtex.ru/
https://openedu.ru/course/spbstu/MODIEL/
https://openedu.ru/course/ITMOUniversity/ACSE/
http://simintech.ru/?page_id=731
http://www.adastra.ru/
http://ftp.owen.ru/index.html/CoDeSys/CoDeSys_v23941.zip
https://github.com/FreeCAD/FreeCAD/releases/download/0.16/FreeCAD.0.16.6706.f86a4e4-WIN-x86-installer.exe
https://github.com/FreeCAD/FreeCAD/releases/download/0.16/FreeCAD.0.16.6706.f86a4e4-WIN-x86-installer.exe

6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIIMHBI

VY4eOHble ayAUTOpPUM JUIS TMPOBEICHUS 3aHATUH JIEKIMOHHOTO THUIA, CEMHUHAPCKOTo THIA, IS
MPOBEJICHUSI TPYIIOBBIX W WHAUBHAYAIBHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOU
aTTecTaluu.

AyIATOpUU OCHAIICHBI KOMIUICKTAMH YUYEHUYECKOW MeOenH, TeXHUISCKUMU CPEIICTBAMU O0YyUYCHUS,
CITy>KalllUMU /17151 IPeCTaBlIeHUs yueOHoM nHpopMauu 60JIbIION ayAUTOPHH.

Jlist poBeficHHsI PAKTHYECKUX 3aHATUN HMCIIONB3YIOTCS ayJUTOPHH, OCHAIICHHBIE KOMIUICKTaAMHU
YYCHHUYECKON MeOesI U KOMITbIOTEPHOU TEXHUKOM.

[Tomemenue Al CaMOCTOSITEIBHON Pa0OTHl OOYYarONIMXCs OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
noakimouéHHo Kk cetu «lMHTepHeT» u oOecriedeHHEeM JOCTYyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npocpamme npunazaromcesn:
e DoHJA OUEHOYHBIX CPEICTB VIS MPOBEACHUS MPOMEKYTOUHOM aTTECTallUd OOYYAIOIIUXCS IO
JTUCIUIUINHE;

L4 MeTOI[I/I‘-IeCKI/Ie YKa3aHusd 0J1sd OGy‘-IaIOH_II/IXCH 110 OCBOCHHIO AWM CHUIIIINHEI.



