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1. Henu ocBOEHUS AMCHMILJINHBI
Henbro 0cBOEHUS TUCUUIIINHBI
«CoBpeMEHHbIE TEXHOJOTUU YIPABIEHUS B OMOTEXHOJIOIMYECKOM IPOU3BOICTBE»
ABJISETCS
— ¢popMHpOBaHUE 3HAHUU U YMEHHMH B 00JIaCTU pa3pabOTKH, MPOCKTUPOBAHUS U
MCIOJIb30BAaHUSI CUCTEM YINpPABIEHUS OMOTEXHOJOTMYECKUMHU MPOU3BOACTBEHHBIMU
IIpoLECCaMH.

K ocHOBHBIM 3a1ayaM OCBOCHMS NUCHMUIUIMHBI « COBPEMEHHbIE TEXHOJIOTUHU
ylpaBjieHUs B OMOTEXHOJIOTMYECKOM ITPOU3BOJICTBEY CIEAYET OTHECTH:
- NOJlyYeHHE TpeJCTaBlieHus 00 aBTOMATU3UPOBAHHOM U aBTOMATHYECKOM
KOHTPOJIE OMOTEXHOJIOTUYECKUX NTPOLIECCOB;
— (dopMHUpOBaHUE 3HAHUN O COBPEMEHHBIX MPUHIUIAX, METOJAX M CpEeACTBax
KOHTPOJS  (PU3MYECKUX BEJIMYUH NPUMEHUTENIBHO K  OHMOTEXHOJOTHYECKUM
POM3BOJICTBAM, BHIaX MOTPEUTHOCTEN, METPOJIOTUUECKUX XapaKTEPUCTHKAX CPEICTB
U3MEpEHUS;
- npUOOpETeHNE HABBIKOB MPOEKTUPOBAHUSI CHCTEM aBTOMATHYECKOTO KOHTPOJIS
U YIIPaBIICHUS;
- NOJy4YeHHEe NpeicTaBiIeHHs o ¢GopMe M COAEP)KAHUU  MPOEKTHOU
JOKYMEHTAIIMH, Kacarolencss pa3pabOTK aBTOMAaTU3UPOBAaHHBIX U aBTOMATHYECKHUX
CUCTEM, CHCTEM YNpaBICHUS OHOTEXHOJOTMYECKHMHU  IPOU3BOACTBEHHBIMU
IPOLIECCAMH.

2. Mecto tucuuiuinibl B cTpykrype OOII 6akanaBpuara

Huctumumaa «CoBpeMeHHbIE TEXHOJIOTUN YIPABICHHUS B OMOTEXHOJIOTHYECKOM
MIPOU3BOJICTBE» OTHOCUTCS TUCIUIUIMHAM IO BBHIOOPY OCHOBHOW 00pa3oBaTEIBHOM
MporpaMmbl OakajiaBpuara.

«CoBpeMEeHHBIC TEXHOJIOTUM YIIPABICHUS B OHMOTEXHOJOTMYECKOM TPOU3BOJICTBE
B3aMMOCBSI3aHA JIOTUYECKH H  COJIEPKATEIbHO-METOUYECKH CO  CISAYIOIMUMHU
nucuuriinHaMu 1 npaktukamu OOIT:
B 6a30601i vacmu 6azoeoeo yukia (b1.1):
— b.1.1.9 «BrIcmas maTeMaTHKa;
— b.1.1.6 «OcHOBBI HHDOPMAITMOHHBIX TEXHOJIOTHIN.



OCHOBHBIE TTOJIOKCHUS JAUCHUITIIINHBI JOJIZKHBI OBITH MCIIOJB30BaHEI B

JadbHENIIeM MPU U3YUYCHHUH CIICTYIOMUX JUCIUIUIUH (MIPAKTHUK):

— b.2.3 «lIpennumioMHas npakTuka;

— b.3.1 «BeinyckHas kBanu@ukauroHHas padoTay.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUsI M0 TUCHUIIMHE

(MoayJI10), COOTHECEHHBbIE C IVIAHMPYEMbIMHU Pe3yJibTATaAMH OCBOCHUS

o0pa3oBaTeJIbHOM NMPOIPAMMBI

B pesynbraTe ocBoeHMS AUCHUILUIMHBI (MOAYIs) Y 00yyarommxcst GOpMHUPYIOTCS
CJIeIyIOLME KOMIETCHIIMH U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOLIUE pEe3yJIbTaThl

O6yquI/IH KaK JTaIll q)OpMI/IpOBaHI/ISI COOTBCTCTBYIOIIHUX KOMHCTCHHHﬁ:

B pe3yasbrate
OCBOECHMS
Kon o0pa3oBaTesibHOI IlepedyeHb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIETEeHIIMH NporpamMmsl 00yuYeHHus1 M0 JTMCUMUILINHE
00y4arouuiics 10/KeH
00J21aThH
OIIK-2 CriocoOHOCTh U 3HaTh:
TOTOBHOCTh OCHOBBI aBTOMaTUYECKOTO KOHTPOJIS;
HCMOJIb30BATh OCHOBHBIE | MATEMATUYECKUE OCHOBBI TEOPUU YIIPABICHUS U
3aKOHBI 00pabOTKM TEXHOJIOTHYECKUX JTaHHBIX.
€CTECTBEHHOHAYYHBIX Ymerh:
JIHUCUMILIMH B OIICHUBATh HH(POPMALTUOHHYIO
npodeccruoHanTbHON MIPOU3BOAUTEIBLHOCTD CUCTEM YIIPaBJICHHUS;
JIeSITeIILHOCTH, paboTaTh ¢ COBPEMEHHBIMHU ITPOTrPAMMHBIMHU
MPUMEHSTh METO/IbI nakeramu coopa, o0pabOTKH, MPEACTaBICHUS U
MaTeMaTUIECKOTO XpaHeHus1 nHpopMaIuu.
aHalm3a u Baagers:
MOJIETTUPOBAHHS, ClieliMaIbHOM TEPMUHOJIOTMEN U HOPMATHUBHOM
TEOPETUYECKOTO U 0a30ii B 00J1aCTH MTPOCKTUPOBAHUS CUCTEM
SKCIEPUMEHTAIBHOTO aBTOMAaTH3allM¥ OMOTEXHOJIOIMYECKUX
HCCJIEIOBAHUS MIPOU3BOJICTB;
OCHOBHBIMH HaBBIKAMH PabOTHI C MPOESKTHOU
JOKyMEHTAIMEN CUCTEM aBTOMATU3AIUU
XUMHUKO-TEXHOJOTHUCCKUX 1
OMOTEXHOJIOTMUYECKUX MPOU3BOJCTB.
I1K-8 Crnoco6HocTh pabotath | 3HATH:
C HAYYHO-TEXHUYECKOW | COBPEMEHHBIE pa3paboOTKU B 00JIaCTH
nHpopMaIue, TEXHUYECKUX U MIPOrPAMMHBIX CPEJICTB
HCII0JIb30BaTh aBTOMATHU3allHH.
POCCUICKUN U YmMmern:
MEKIyHApOIHBIM OMBIT | CPABHUBATH TEXHOJIOIMUYECKHE U CXEMHbIE
B npodeccuoHaNbHOM pELIeHUs Pa3IuYHbIX OCTABIIHUKOB.




JeSITEIbHOCTHU Baagernb:

OCHOBHBIMU MEXYHAPOJAHBIMU CUMBOJIAMHU U
TEPMUHAMHU B 00JIACTU MPOEKTUPOBAHUS CUCTEM
aBTOMAaTHU3aINH.

4. CTpyKTYypa " coiep:KAHUE TN CIUTIIUHbI

OO6mast TpyJ0EMKOCTh AUCHUIUIMHBI COCTABIsET 3 3aueTHble eauHuibl, T.e. 108
aKaJeMHUYECKUX 4acoB (M3 HUX 954 4acoB — CaMOCTOsITeNIbHAsI paboTa CTYAEHTOB) Ha
4eTBEPTOM Kypce B ceaAbMOM cemecTpe: jekuuu — 1 dac B Henmemo (18 uwacos),
CEeMHHApCKHe 3aHATH — 2 Yaca B Henelto (36 4aco), (hopma KOHTPOJIS — 3auéT.

CprKTypa N COACPIKAHNUC TUCHUITIINHBI «COBpeMGHHBIe TCXHOJIOTUH YIIPABJICHUS B
OMOTEXHOJIOTUYECKOM IMPpOU3BOACTBC» IIO0 CPOKaM H BHIaM pa6OTBI OTpa’XCHbI B
IMPUIIOKCHUU.

Coaep:xkanue pa3aesioB JUCHUNTIHUHBI

BBenenue

[lpenmer, 3amaum w coiepkaHue JgucHUIUIMHBL Llenmn w  3agaunm
¢yakimonupoBanust ACY. OcnHoBable cTpykTypel ACY TII, obmactu wux
NpUMEHEHHs, JTOCTOMHCTBA M HexocTaTku. CTpyKTypa Kypca, ero MECTO U poJib B
TIOJITOTOBKE OaKayiaBpa, CBSI3b C JIPYTUMU JTUCIUTUIMHAMHU.

OIHOKOHTYpPHbIE CHCTEMBI YIIPABJIEeHUSA

OIHOKOHTYPHBIE CUCTEMBI (K10 BO3MYIIIEHUIO», «TI0 OTKIIOHEHHUIOY), cdhepa ux
MIPUMEHEHUS], IOCTOMHCTBA, HeJOCTAaTKH. OCHOBHBIE 3aKOHBI PEryJIHPOBAHUS, BUIBI
BO3MYIIIEHU, MOKa3aTeIn KayecTBa peryjupoBaHus. HempepblBHOE, TUCKPETHOE U
HMMITYJIbCHOE yIIPaBJICHUE.

JIuHeliHbIe cUCTEeMBbI YIIPABJICHU S

JIunelinple cuctemsl ynpaieHud. [lpunnun cynepno3unuu. OCHOBHBIE
TUTIOBbIE 3BEHbsl. OIHOKOHTYpHBIE cHUCTeMbl ympasienusa, II-, -, TIHU-, [TA/I-
3aKOHBI ynpaBieHusa. KackaaHble CHCTEMBbI yOpaBi€HUSA, KOMOWHHPOBAHHbBIC
CHUCTEMBI YIIPABIICHU, YCIOBUA UX peann3dyemocTu. Hactpolika cucteM ynpaBieHus,
OIICHKA YCTOMYHUBOCTH.



HesmnHelinble cUCTEMbI yIIPABJICHUSA

Henuuennble cucremsl yrnpasieHus. Da3oBble HOPTPETHI CUCTEM BTOPOTO
nopsaka. Meroa U30KINUH, METOJ IIPUIIACOBbIBaHUsA. PejleiiHbIe 3aKOHBI YIIPABICHUS.
ABTOKO€0aHMSI, yCTOMUHNBOCTh aBTOKOJIEOAHUM.

Jlornyeckue cucTeMbl YIPaBJICHUA

Jlornueckue cucremsl ynpasiaeHus. OCHOBBI JBOMYHOM JIOTMKH, IpaBUiIa
npeoOpa3oBaHusl JIOTMYECKUX BBIPAKEHHI, B3aUMHOE COOTBETCTBUE JIOTMUECKHX
cXxeM M cxeM ynpasiieHus. [loctpoenue Tabauil HICTUHHOCTH U IOTUYECKHUX CXEM.

TexHnuyeckue cpeacTBa ABTOMATH3ALMHA

Texnuyeckue cpencrBa aBToMaruzanuu. Jlatuumku, npeoOpazoBaTely,
KOHTPOJUIEPHI, WCIOIHUTEIbHBIE MEXaHU3MbL. BUabl KOHTPOJEPOB, MUK PaOOTHI
KoHTposuiepoB.  bioku  BBoja/BeiBoga.  OCOOEHHOCTH  aHaJIOro-IUGpPOBOro
npeoOpaszoBanus. Pacuér wmudopmarmonnoro mnortoka. [loHsiTHe O CcTaHIAPTHBIX
sI3bIKaX MPOTrPaMMHUPOBAHUSI KOHTPOJIEPOB.

Perynupyroiue oprassl

Perynupyromue opranel. Perynupyroiue KiamnaHbl: BbIOOpP YCIOBHOTO
opoxoJa W pacXoAHOM  xapakTepucTuku. CpaBHEHHWE TTHEBMATHYECKUX H
ANEKTPOMArHUTHBIX  KianaHoB.  llo3urmonepsl.  OcoOEHHOCTH — MPUMEHEHUs
MeMOpaHHbIX Ki1anaHoB. Otceunsie kinanansl. HO, H3 knanansr.

OcHoBHbBIE TEXHOJIOTUM nepeaavyu curnanos B ACY TII

OcHoBHble TexHosorun nepeaadun curHagoB B ACY TII. CranmaptHbie
curnaiel  4-20 mA, 0-5 B, RS-485, HART-mporokoi, Modbus, Industrial Ethernet,
Zig-Bee. Cpenpl mepemaud, MPOTOKOIBI IMepeAadd MAaHHBIX. ODTaJOHHAS MOJEIb
B3aUMOJICHCTBHS OTKPBITHIX CUCTEM ISl MIPOMBIIIJICHHON aBTOMATH3aIlHH.

Cucrembl ynpaspjeHUs] TEXHOJOTHYECKUM MPOLECCOM U NMPeANPUATHEM

SCADA, MES u ERP cucremsl. Hepapxuueckue CHUCTEMBI YNpaBICHUS,
pacnpenenéHHbIe CUCTEMBI, CUCTEMBI Ha ocHOBe mesh-cereit. Tlopsimok pazpaboTku
ACY TII. JoxymMeHTBI, HCTIOJIB3yEMbIC TIPU MPOCKTUpOBaHUH. PazpaboTka 3amaHuii
Ha MPOEKTUPOBAHHUE.

ACY OMOTEXHOJIOTUYEeCKUMH U XUMHYECKUMU TPoIeccamu

Ocob6ennoctu co3ganugs ACY TII B OHOTEXHOJIOTMYECKOH M XHUMHYECKOM
MIPOMBIIIIJIEHHOCTH:  OCHOBHBIE  KOHTYPBI ~ PETYJIUPOBAHUS  TEXHOJIOTHUYECKHUX
MapaMeTpoB TMpoIllecca, KOHTPOJIb M OOECIeUYeHHuEe CTEePUSIbHOCTH, IOXKapo- |
B3pPBIBOOE30MACHOCTH, ABTOMATU3WPOBAHHBIM KOHTPOJL MPOIECCa, BHECEHHUE
YIPABIISIIOIINX BO3/IECTBUM.



Oobecneuyenne 0ezonacaoctu ACY TII

OcCHOBHBIE ~ OMACHOCTH  TEXHOJOrmyeckoro  mpouecca. OcoOeHHOCTH
npoektupoBanuss ~ ACY  omacHbIX ~ MPOM3BOACTB:  BBIOOpP  HMCHOJHEHHUA
ANEKTPOOOOPYIOBaHUs, BBIOOp alropuTMa padOThl  3alOPHO-PErYJIUPYIOIIEH
apMarypbl, pacyéT HaJAEKHOCTH PE3EPBUPOBAHHBIX cUcTeM. Pa3zpaboTka 3agaHust Ha
IIPOEKTUPOBAHUE CUCTEM IIPOTUBOABAPUMHON 3aAIUTHI.

COBpEMeHHI)Ie TEXHOJIOTUH YIIPABJCHUA

Hcnons3oBaHue BCTPOCHHBIX  aJAlITUBHBIX MATCMATUYCCKUX MOI[CJ'ICfI;
HeﬁpoceTeBBIX TCXHOHOFHﬁ, arIrapara HEUETKOM JIOTHUKH, HNCKYCCTBCHHOT'O
HHTCIIIICKTA.

NudopmanunonHas 6e301aCHOCTH

OcHoBbl MH(GOPMAIIMOHHON O€30MACHOCTU: pa3rpaHUYEHUEe MpaB J0CTyIa,
NOJIMTUKK TapoJieH, ammapaTHble CpPEICTBa OrPAaHUYEHUS HECAHKIIMOHHUPOBAHHOTO
nocryna. IludpoBanue, accumerpuunoe mmdpoBanue. OUIL Xem-pyHkims.
Ceptudukarsl. PeszepBHoe komupoBanue. RAID —texHOmoruM, WHKPEMEHTHBIC
apxuBbl. TexHonoruun Buptyanuzauuu. O0JauHbIe TEXHOIOTHH.



5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Meronuka mpenomaBaHus — AUCHUIUIMHBL  «COBpPEMEHHBIC  TEXHOJOTHU
yOpaBleHUs B OHWOTEXHOJIOTHYECKOM  TPOW3BOACTBE» W peau3aIus
KOMITIETEHTHOCTHOTO ~ TIOJXOJa B  HM3JIOKEHWW H  BOCHPHIATHH  MaTepHaa
MPEeIyCMaTPUBACT MCIOIb30BAHKE CIEAYIONIMX AKTUBHBIX M WHTEPAKTUBHBIX (POpM
MIPOBENICHUS TPYIIOBBIX, WHIWBHIYAIbHBIX, ayJIUTOPHBIX 3aHATUH B COUYCTAHUH C
BHEAYJAUTOPHOW pabOTOH ¢ 1enbio (OPMHUPOBAHUS M Pa3BHTHUS MPO(ECCHOHATBHBIX
HABBIKOB 00YYarONIuXCs:

— TIPOBEJICHUE TTPAKTUYCCKUX 3aHSATHH;
— OpraHM3aIys ¥ MPOBEACHUE TEKYIIEro KOHTPOJISI 3HAaHUH CTYACHTOB B (popme
KOHTPOJIBHBIX PaboT;

VY aenbHBIN BEC 3aHIATHH, MPOBOJIUMBIX B HHTCPAKTHUBHBIX (DOopMax, ompeeicH
TJIABHOW IeNbI0  00pa3oBaTeNbHOW TPOTPAMMBI, OCOOCHHOCTHIO KOHTHHTCHTA
oOy4JaroImMXCcs W  COACp)KaHUEM JUCHUILIUHBI  «COBPEMECHHBIC  TEXHOJOTHH
yIpaBlIeHUs B OMOTEXHOJIOTMYCCKOM IPOM3BOJICTBE» W B IIEJIOM IO JAUCITUIUIMHE
cocrapnsger 10% aynuTOpHBIX 3aHATUNA. 3aHATHS JICKIIMOHHOTO THIIA COCTABIISIOT
33% ot oObemMa ayUTOPHBIX 3aHITHH.

6. OueHovHbIe cpeACTBA VISl TEKYIIEr0 KOHTPOJIsSl yCIIeBaAeMOCTH,
NPOMEKYTOYHOM aTTeCTAlUM N0 UTOraM OCBOEHMSI JUCHUIIMHBI U Y4e0HO-
MeToInYecKoe obecneyeHnue caMoCTOSITeILHOH pPadoThI CTY/AE€HTOB.

B mpomecce o0yueHus HCHONB3YIOTCS CIEAYIOMIUE OLIEHOYHBbIE (POPMBI
CaMOCTOSTENILHON pabOThl CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MMPOMEKYTOUHBIX aTTECTALIUM:

— TpOBEJIEHNE KOHTPOJBHBIX PaboT U 00CYXIeHHE OMIHOOK.
OueHouyHbIE CpEeACTBAa TEKYIIEro KOHTPOJIS YCIEBAEMOCTH  BKIIOYAIOT

KOHTPOJBHBIE BONPOCHI W 3adaHus B (opMe OJAHKOBOTO TECTUPOBAHUS, JUIS
KOHTPOJISI OCBOEHUSI 00YUYaIOIIMMUCS PA3AEI0B AUCIUIUINHBI.

OOpa3mpl  TECTOBBIX 3aJaHWi, KOHTPOJBHBIX BOIMPOCOB W 3aJaHUl IS
MPOBEACHUS TEKYIEro KOHTPOJS, 3K3aMEHAllMOHHBIX OWIETOB, MPUBEICHBI B
MPUJIOKEHHU.

6.1. @oHI OLICHOYHBIX CPEICTB JIsl MPOBEACHUS MMPOMEKYTOUYHOM aTTEeCTALNH
00y4arIuXcs M0 TUCUHUILIMHE (MOIYJII0)

6.1.1. IlepedyeHb KOMIIETEHIIUM C yKa3aHUEM ATaIloB MX (HOPMHUPOBAHUS B IPOIECCE
OCBOEHUSI 00pa30BaTEIbHON MPOTPAMMBI.



B pesyapTaTte OCBOCHHMS JUCHUIUIMHBI (MOAYJA) (OPMUPYIOTCS CIIEAYIOIINE

KOMIICTECHIINH:
Kon B pesyabTaTe ocBoOeHHs1 00pa3oBaTeJbLHONH NPOrpaMMbl 00y4arOLIUiicA

KOMIIeTeHIIUH J0JIKeH 00J1a1aTh

OIIK-2 CriocoGHOCTh U TOTOBHOCTh MCHOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCLHUIUIMH B IPO(ECCHOHATBHOM 1eATENbHOCTH,
IPUMEHSTh METO/Ibl MATEMAaTUYECKOT'0 aHAIN3a U MOJEIMPOBAHNUS,
TEOPETUUECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS

I1K-8 Crioco6HOCTh paboTaTh ¢ HAyYHO-TEXHUUECKON HHpOpMaIei,
HCIIOJIb30BAaTh POCCUNCKUN M MEKYHApPOIHBIN ONBIT B MPOPECCUOHATBHON
NeSITeNIbHOCTH

B nporiecce ocBoeHUs1 00pa3oBaTebHON MPOTpaMMBbl JaHHBIC KOMITICTCHIIMH, B TOM
YHUCJIC WX OTJCIbHBIC KOMIIOHEHTBI, (POPMHUPYIOTCS IOITAITHO B XOJE OCBOCHHS
OOyYaroIIMMHUCS JAUCIUIUIMH (MOJYJICH), NMPAaKTUK B COOTBETCTBHUHM C YYCOHBIM
TJIAHOM U KaJIeHJIapHBIM TpauKOM y4eOHOTO Tporiecca.

6.1.2. Onucanue noka3arejied U KpUTepueB OLlCHUBAHNS KOMIIeTeHIUH,
(opMupyeMBIX 10 HTOTaM OCBOEHMS TUCUMILIMHBI (MOYJIs1), ONMCAHUE HIKAJ
OlleHUBAHUS

[lokazateneM oOlleHMBaHHMS KOMIIETEHIIMM HAa Pa3IMYHBIX JTamax ux
dbopMUpOBaHUS SIBISETCS TOCTHXKEHHE O00YYalOUTUMUCS TUIAHUPYEMBIX pPe3yJIbTaTOB
00y4eHUs MO TUCHUIUIUHE (MOTYIIIO).



OIIK-3- CrtocoOHOCTh ¥ TOTOBHOCTH UCIOJIB30BATh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILINH B MTPO(ECCHOHATBHOMN e TeIbHOCTH, IPUMEHSTh
METObI MATEMATHYECKOI'0 AaHAJIN3a U MOJEIMPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAIbHOTO UCCIIEIOBAHUS

MokazaTens Kputepun onenuBanus
He3aurteno 3a4YTEHO
3HATD: OOGyuaronuiicsi AEMOHCTPHPYET MOJIHOE OTCYTCTBHE I OOGyuaromniuiicsi IEMOHCTPHPYET MOJHOE COOTBETCTBUE CIICIYIOLINX
OCHOBBI aBTOMAaTUYECKOTO HEJI0CTATOYHOE COOTBETCTBHE CJICAYFOIINX 3HAHHI: OCHOBBI 3HAHHI: OCHOBBI aBTOMAaTHYECKOTO KOHTPOJIS;
KOHTPOJIS; ABTOMATHYECKOTO KOHTPOJIS; MaTeMaTHYeCKHe OCHOBBI TEOPUH YIIPABICHHS B 00pabOTKH

MaTEMATHUYCCKNE OCHOBBI
TEOPUH YIIPABIICHUS U
00paboTKHu
TEXHOJIOTUYCCKNUX HOaHHBIX.

MaTeMaTH4YeCKHe OCHOBBI TEOPUHU YTIPABIECHUS U 00pabOTKH
TE€XHOJIOTMYECKUX JaHHBIX.

TEXHOJIOTHYECKUX JAaHHBIX, CBOOOJHO ONEpUPYyET MPHOOPETEHHBIMH
3HAHUSIMU.

yMeThb:

OLICHUBATh
MH(OPMaLIMOHHYIO
MIPOU3BOIUTEIBHOCTD
CUCTEM YIIPaBIICHUS;
paboTaTh ¢ COBPEMEHHBIMU
MPOrpPaMMHBIMH ITaKeTaMH
cbopa, oOpaboTKH,
MIpe/ICTaBJICHUS U XPaHEHUS
nHpopMaIuu.

OOyuaronuiicss He yMeeT WiH B HEJIOCTaTOYHOHN CTETICHH
YMECT OUCHNUBATHh HHq)OpMaHHOHHyIO ITPONU3BOAUTEIIBHOCTD
CHUCTEM YIIPABJICHUS,

paboTaTh ¢ COBPEMEHHBIMHU ITPOTrPAMMHBIMH ITaKeTaMH cOopa,
00paboOTKH, MPEACTABIICHUS M XpaHEHU HH(DOpMaLUu.

OO0yuaromuiicst JEeMOHCTPUPYET MOTHOE COOTBETCTBHE CIIETYFOIINX
YMEHUH: OIICHUBATh HHPOPMAIIOHHYIO MPONU3BOIUTEIBHOCTh CHCTEM
YIpaBJICHUS,

paboTaTh C COBPEMEHHBIMH IIPOIPaMMHBIMU TaKeTaMu cO0pa, 00pabOTKH,
MIpeICTaBIICHUS U XpaHeHus nHpopmarmu. CBOOOIHO onepupyeT
NpUOOPETCHHBIMU YMEHHUSMU, TPUMEHSET X B CUTYaIIUSX OBBIIICHHON
CJIO’KHOCTH.

BJIAJIETh:

CIIeUAIbHON
TEPMUHOJIOTHEN U
HOpPMaTUBHOH 0a30ii B
00J1aCTH TPOCKTUPOBAHUS
CHCTEM aBTOMAaTHU3alIuHN
OHMOTEXHOJIOTHYECKUX
MIPOU3BOJCTB;

OOy4aromuiicst He BIa/IeeT WM B HEJOCTATOYHOM CTETIEHU
BIIA/ICET CTIEUATBHON TEPMUHOIOTHENH 00IaCTH CHCTEM
aBTOMAaTHU3ALIH, aBTOMaTHYECKOTO KOHTPOJII 1 MOHUTOPHHT 4,
KOHTPOJISI KauecTBa U3EJINN U IPOAYKIHH.

OO0yyaromuiicsi B IOJTHOM 00beMe BiIaJIeeT CIEUAIbHON TEPMHHOIOTHEH
00JIaCTH CHCTEM aBTOMAaTH3AI[MH, aBTOMATHYECKOTO KOHTPOIIS U
MOHHUTOPHHTA, KOHTPOJISI KA4eCTBA M3JIEIHHA 1 MPOILYKIHH, CBOOOTHO
HPUMEHSET ITOJyYeHHbIC HABBIKY B CUTYAIMX ITOBBIIICHHOM CIIOHOCTH.




OCHOBHBIMH HaBBIKaMU
paboThI ¢ TPOEKTHOM
JOKYMEHTAlUEW CUCTEM
aBTOMATH3AIUH XUMUKO-
TEXHOJIOTUICCKHUX U
OMOTEXHOJIOTHUECKUX
IIPOU3BO/JICTB.

MK-8- CriocoOHOCTH paboTaTh ¢ HAYYHO-TEXHHUUECKOU MH(POPMAIIMEH, UCTIOIh30BaTh POCCUUCKUM U MEXTYHAPOHBINA OMBIT B MPOGECCUOHATBHOM

JACATCIBHOCTHU

3HATD:
COBpEMEHHBIE pa3pabOTKu B
00J1aCTH TEXHUYECKUX U
MPOrPaMMHBIX CPEJICTB
aBTOMAaTHU3AIIH.

OOy4aronuiics IEMOHCTPUPYET MOJHOE OTCYTCTBUE HITH
HEJIOCTaTOYHOE COOTBETCTBHE CICAYIOIINX 3HAHUMN:
COBPEMCEHHBIC TEXHHYECKHUE U MTPOTPAMMHBIEC CPEICTBA
aBTOMAaTH3aIIN

OOyuatomuiics JEMOHCTPUPYET [IOJHOE COOTBETCTBUE CIIEAYHOIINX
3HaHUN: COBPEMEHHbIE TEXHUYECKHE U TPOrpaMMHBIE CPE/ICTBA
aBTOMAaTH3aIlU1, CBOOOTHO OTIEPHPYET IPUOOPETEHHBIMH 3HAHUSIMHU.

yMeTb:
CPaBHHUBATh TEXHOJIOTUYCCKHUE
W CXEMHBIE PEIICHUS
Pa3INYHBIX TTOCTABIIUKOB.

OOyuaronuiicss He yMeeT WiH B HEAOCTATOYHOM CTETICHN
yMEeT CPaBHUBAThH TEXHOJOTHUECKHE U CXEMHBIC PEIICHHS

OO0yyJaromuiicss IEMOHCTPHUPYET MOIHOE COOTBETCTBHUE CIIEAYIOIIIX
YMEHH: CPaBHUBATh TEXHOJIOTUIECKHE U CXEMHBIE PEIICHHS

BJIAJETh:

OCHOBHBIMH
MEXTyHapOIHBIMHU
CUMBOJIaMU U TEPMHUHAMH B
00J1aCTH TPOCKTUPOBAHUS
CHCTEM aBTOMAaTH3aLIMU.

OOy4aromuiicst He BIa/IeeT WM B HEJOCTATOYHOM CTETIEHU
BiageeT OCHOBHBIMU MEKIyHAPOIHBIMA CHMBOJIAMH U
TepPMHUHAMU B 00JIACTH MTPOSKTUPOBAHHS CHCTEM
aBTOMATH3AIHH. .

OO0yyaromuiicss B TOJHOM 00beMe BinageeT OCHOBHBIMU
MEXTyHapOJHBIMU CHMBOJIAMH M TEPMUHAMH B 00JIACTH MPOEKTHPOBAHHUS
CHCTEM aBTOMATH3AIHH. .




[ITxasnbl OLlEeHUBAHKS PE3YJIbTATOB IPOMEKYTOUHON aTTECTAlMU U UX ONMCAHHUE:

®opmMa NPOMEKYTOYHOM ATTECTALMH: 3a4eT.

[IpoMesxkyTouHas aTTectanusi oOyyaromuxcs B Gopme 3auéra MpOBOAMUTCS MO

pe3ynbTaTaM BBIOJHEHUS BCEX BHAOB Y4YeOHOM paloThl, MNpPEeayCMOTPEHHBIX
y4e€OHBIM IUIAHOM MO JaHHOW IUCUUIUIMHE (MOAYJIO), MPU STOM YUHUTHIBAKOTCS
pe3yabTaThl TEKYIIETO KOHTPOJI YCIEBAEMOCTH B TedeHue cemectpa. OleHka
CTENEHU JOCTHKEHHSI O0YYalolMMUCS IUIAaHUPYEMBIX pPE3yJbTaTOB OOYyYEHHsS IO
JUCIUIUIMHE (MOJYJIIO) TMPOBOAMTCS MpernojaBaTesieM, BeAyIIMM 3aHSATHS 10
JUCIUIUIMHE (MOYJII0) METOAOM 3KCHepTHON oleHKU. [lo mToramMm mpomexyToO4HOU
aTTecTalluy MO AUCUMIUIMHE (MOJAYJII0) BBICTABISETCS OLEHKA «3a4T€HO» WM «HE
3a4TEHO».
K npoMexyTo4HOM arrecTaluy JOMYCKAlOTCS TOJIBKO CTYJIEHTHI, BBIITOJIHUBILINE BCE
BUJbl Y4eOHON paboThl, MpeayCMOTPEHHbIE paboueil mporpaMMon Mo AUCIUILIMHE
«ABTOMaTH3UPOBAHHBIE CUCTEMBI YIPABICHUS OMOTEXHOJIOTUYECKUMHU MPOILIECCAMM)»
— IPOILINA MPOMEKYTOUHBIN KOHTPOJIb, BHIMOJIHWINA Ja00paTOPHbIE pabOTHI.

MIxaJnaa
Onucanue
OLlCHUBAHUSA

BreimonHensl Bce BUIB y4eOHOW pabOThHI, MPEAYCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTYZEHT NIEMOHCTPUPYET COOTBETCTBHE 3HAHHIA, YMCHHMU, HABBIKOB
NPUBEJICHHBIM B TaONHWIAX IOKa3aTeJei, Onepupyer NpuoOpeTCHHBIMU
3a4yTeHo 3HAHUSIMU, YMCHUSMH, HABBIKAMH, MPUMEHSET UX B CUTYAIMSIX ITOBBIIICHHOM
ciokHOCTH. [Ipr 3TOM MOTYT OBITH JIOMYIIEHBI HE3HAYUTEIbHBIC OIIMUOKH,
HETOYHOCTH, 3aTPYAHEHUS TPU aHATUTHYECKUX OIEpaIHsX, IEPEHOCe 3HAHHIMA
¥ YMEHHIA HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

He BbImonHEeH OJauH WIIH boiee BHUJOB yqe6H0171 pa6OTLI, NpeaAyCMOTPCHHBIX
y‘l€6HLIM IIJIaHOM. CTy,HCHT ACMOHCTPUPYCT HCIIOJIHOEC COOTBETCTBUC 3HaHPII>i,
H YMeHHﬁ, HAaBBIKOB IIPHUBCIACHHLIM B Ta6nnuax HOKaSaTGHeﬁ, HAOITYCKAKOTCA
© SAATCHO 3HAYUTCIBbHBIC OI_HI/I6KI/I, MMPpOABIIICTCA OTCYTCTBUC 3HaHPII>i, YMCHHﬁ, HaBBIKOB
1o psany HOKaBaTCHeﬁ, CTYACHT UCIIBITBIBACT 3HAUYNUTCIIBHLIC 3aTPYAHCHUS IIPU

OINCPpHUPOBAHNHU 3HAHUAMU U YMCHUAMU TIPU UX IICPECHOCC HAa HOBLIC CUTYyaIlUU.

@oHIbI OLEHOYHBIX CPEACTB MpPeACTABJIEHbI B NpUJIOkeHHHM 1 k padoueil
nporpamme.



[Mpunoxenne 1 x
. . paboueli mporpamMme
MUHUCTEPCTBO HAYKMU 1 BBICIIET'O OBPA3OBAHISI POCCUMCKOUN ®EJIEPALIVI

DEEPAJIBHOE 'OCYAAPCTBEHHOE BIO/IPDKETHOE OBPA30BATEJIbHOE YUPEXJIEHWUE BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHNH MMOJUTEX)

Hamnpasnenne noaroroBku: 19.03.01 buorexuomorus
OII (mpodmib): «bruorexHomOTHS»
®opma o0yueHus: oyHas

Bun npodeccronanbHON AeITEIbHOCTH: HAyYHO-MCCIIEI0BATENbCKAS.

Kadenpa: «Xumbuorex»

®OH/I OHEHOYHBIX CPEACTB

MO JUCIATLJINHE

CoBpeMeHHbIE€ TEXHOJOTHMH YIIPABJEHHUSI B OMOTEXHOJOTHUECKOM

IIPOU3BOJICTBEC

Cocrag: 1. [Tactiopt poHIa OLICHOYHBIX CPE/ICTB
2. Onucanue OlIEHOYHBIX CPEJICTB:

2.1. KoMImiekTsl 3agaHuii 1711 KOHTPOJIBHOU PaboThI
2.2 KOMIUIEKT BOIIPOCOB K 3a4ETY

CocTaBuTean:

3y6os /I.B.

Mocksa, 2020 roxg



MOKA3ATEIb YPOBHA COOPMUPOBAHHOCTU KOMNETEHLUNNA

Tabnuua 1

COBPEMEHHBIE TEXHOJIOT'MU YIIPABJIEHUSA B BUOTEXHOJIOT'MYECKOM ITPOU3BOJCTBE

DI'OC BO 19.03.01 «buorexHoJiorus»

B npoiiecce 0ocBOSHUS JAHHOUN TUCIUTUIMHEI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CICAYIONINE
Oobuenpodeccnonanbubie U NPo¢ecCHOHATbHbIE KOMIIETEHIMHU:

CIIELIMAIbHOM TEPMUHOJIOTUEN U
HOpMAaTUBHOM 0a30ii B 0061acTu
MPOEKTUPOBAHUS CUCTEM
ABTOMATHU3AIINH

OHMOTEXHOJIOTHYECKUX IIPOU3BOJICTB,

OCHOBHBIMHU HAaBBIKaAMH pa60TBI C

HpOeKTHOﬁ HOKYMCHTaHHCﬁ CUCTEM

KOMIIETEHIINH IlepeyeHb KOMIIOHEHTOB TexHos0rus Ddopma CreneHu ypoBHeil 0CBOCHHA
NH- DOOPMYJINPOB- ¢opMHUpOBAHH (OUEHOYHOIO |[KOMIIETEHLUil
JEKC KA 1 CpeacTBa
KOMIIETEeHI U
OIIK-2 |CiocoGHOCTH | 3HaATh: NERNIEN K/P ba3o0Bblil ypoBeHb:
TOTOBHOCTD OCHOBBI aBTOMATHYECKOTO MIPaKTUYECKHE BOCITPOM3BO/ICTBO MOJYYEHHBIX 3HAHUU B
VICII0JIb30BATh KOHTPOJIS; 3aHATHUA, XOJIe TEKYILErO KOHTPOJIS
OCHOBHBIC 3aKOHBI MaTE€MaTH4YECKHE OCHOBBI TEOPUM  [CAMOCTOATEIb IToBbIIICHHBIN YPOBEHD:
€CTECTBEHHOHAYYHBIX [yIIpaBJIeHUs U 00pabOTKU Has paboTa [IPAKTUYECKOE MPUMEHEHHE IIOJYyYEHHBIX
NVCLIUILINH B TEXHOJIOTUYECKUX JAHHBIX. 3HAHMW B  IIPOLECCE  TOATOTOBKH K
MpopECCUOHATBHOW  [YMeTh: ceMuHapam
NESITENIBHOCTH, OLIEHUBATh NH(OPMALIUOHHYIO
[IPUMEHATh METOABl  [IPOU3BOJUTEIBHOCTh CUCTEM
MaTeMaTH4eCKOIro YIIDABJICHUS;
aHaJIM3a U paboTaTh C COBPEMEHHBIMU
MOJIEITUPOBAHU, porpaMMHBIMU ITakeTaMu cOopa,
TEOPETUYECKOI0 U 00pabOTKH, MPEACTaBIECHUS U
HKCIIEPUMEHTAIBHOTO [XpaHeHUs HHPOpMAaLUK.
HCCIIEIOBaHMS Baaners:




aBTOMaTHU3alluu XUMHUKO-
TCXHOJIOTHYCCKUX U
OHOTEXHOJIOTMYECKUX IMPOU3BOACTB.

[1K-8

CriocoOHOCTB
paboTath ¢ HAy4HO-
TEXHUYECKON
nH(pOopManueH,
MCII0JIH30BATh
[POCCUICKUN 1
MEXTyHAPOHBIN OITBIT]
B podeccroHalIbHON
NeATeTbHOCTH

3HATH:

COBPEMEHHBIE Pa3pabOTKH B
00J1aCTH TEXHUYECKUX U
MPOTPAaMMHBIX CPEICTB
ABTOMATH3AIHH.

YMerh:

CpaBHUBATh TEXHOJIOTUYECKUE U
CXEMHBIE PEIICHUS PAa3ITHNIHBIX
MOCTaBIIIHKOB.

Baaners:

OCHOBHBIMH MEXIyHApPOTHBIMA
CMBOJIAMH U TEPMHHAMH B
001acTH IPOEKTUPOBAHUS CUCTEM
ABTOMATH3ALHH.

JICKIIAS,
[IPAKTUYECKUE
3aHSITHS,
CaMOCTOSITEIb
Has paboTa

K/P

ba3oBblil ypoBeHb:

BOCIIPOM3BOJICTBO IIOJY4ECHHBIX 3HAHUU B
XOJIe TEKYILEr0 KOHTPOJIS
IloBbIlICHHBIH YPOBEHD:

[PAKTUYECKOE IPUMEHEHHE IOJYyUYEHHBIX
3HAHUW B  TpolLecce MOATOTOBKH K
ceMUHapaM




Taﬁ.lmua 2. HepequL OICHOYHBIX CPEACTB IO JTUCHUIIJINHE COBDGMGHHLIG TCXHOJIOTHH YIIPABJICHUS B OMOTEXHOJIOTHYECKOM OPpOU3BOACTBE

HaumenoBanue
No [IpencraBieHne OLIEHOYHOTO CPEICTBA
0C OHCHOTHOTO KpaTkas xapakTepucTuKa OLEHOYHOI0 CPEACTBA B GOC
cpeacTBa
1 KonTponbHas padota [CpeacTBO TPOBEPKH YMECHHA NPUMEHSATh TOJMYyYCHHBIC 3HAHHS JUIS KOMIUIEKT KOHTPOJBHBIX 3aaHHM 110
(K/P) [peIIeHus 3a/1a4 OTPEIETICHHOTO THIIA 10 TEME WM pa3/ieny BapUaHTaM




[Mpunoxenne 2.1

KommiekT 3a5anmii VI KOHTPOJILHOMH padoThI
10 JUCLUIUIMHE
CoBpeMeHHbIE TEXHOJIOTUHU YIIPABICHHUS B OMOTEXHOJIOTMYECKOM IIPOU3BOJICTBE

Tema Teopernyeckrne OCHOBBI TEOPUH YIIPABICHUS

BapuaHT 1 .. e
3ananue 1. [lepeBectu uncno 101 u3 mectHagaTepuYHON CUCTEMBI B JBOMUHYIO.
3ananue 2. Halitn mHQOpMAIIMOHHBINA ITOTOK: ayAMOCHTHAN, cTepeo, 16 out, 22 k1.
3ananue 3. [Ipunuun cynepnosunuu. [Ipumepsr

3ananue 4. OQHOKOHTYpHBIE cCUCTEMBI yrpaBieHus. [lokazarenan kauecTBa perympoBaHUs
3ananue 5. Jlornueckue cuctemsl ynpasieHus. [IpeoOpa3oBaHne JOrHYECKUX BbIPaXKEHHUH.

BapuaHT 2 ...

3ananue 1. [lepeBectu uncio 101 U3 TpoMyHON ypaBHOBEIIEHHOW CUCTEMBI B IECITUUHYIO.
3amanue 2. Hailitu nuHQOpMaMOHHBIN MOTOK: ayAHOCUTHAI, MOHO, 16 6ut, 44 k1.
3ananue 3. [IpuMepsl TMHEHHBIX CHCTEM, UX CBOMCTBA.

3ananue 4. KackagHsle cucteMsl. Y CioBHs NpUMeHUMOCTH. [Ipenmyinectsa.

3aganue 5. Jlorndeckre CUCTEMBI yIIpaBieHUs. B3auMOCBS3b C peIeMHBIMU CXEMaMH.

BapHMaHT 3 ...

3aganue 1. [lepeBectr yncno 101 u3 mecTHaAATEPUUHON CUCTEMBI B JECATUYHYIO.

3ananue 2. Haiitn nndopmarmonnsiii motok: 10 paspsaasiii AL, nepuon onpoca — 10 cexyH.
3aganue 3. [loHATHE YCTOWYMBBIX W HEYCTOMYMBBIX CHUCTEM M COCTOsIHUH. OrnpeneneHue
YCTOMYMBOCTH COCTOSIHUW PAaBHOBECHUSI IMHEHHBIX CUCTEM.

3ananue 4. KoMOMHUpOBaHHBIE CUCTEMBI. Y CIIOBHSI IPUMEHHUMOCTH.

3ananue 5. Jloruyeckue cCUCTEMBI yrpaBiieHus. B3auMocBs3b ¢ TabIuiiaMu HCTHHHOCTH.

BapHaAHT 4 ... e

3aganue 1. [lepeBectu uncno 101 u3 necITUYHON CUCTEMBI B IBOMYHYIO.

3ananue 2. Haiitn nH(GOpMAaIMOHHBIN MTOTOK: HEOOX0AMMa TOUHOCTh U3MEPECHHS TEMIIEPATyphl HE
Hwke 0,1 °C, quanazon usmepenus — 0..100 °C, nepuop onpoca — 1 MuHyTa.

3amanue 3. [lonstue d¢azoBoro moprpera. [Ipumepsr (Pa3oBbIX TOPTPETOB CHCTEM BTOPOTO
TopsiiKa.

3ananue 4. Cuctembl YNOpaBiI€HUS C BHYTPEHHEH MOJENbIO. YCJIOBUS PUMEHUMOCTH,
MPEUMYIIECTBA U HEAOCTATKH.

3anmanue 5. Jlornueckue cuctemsl yrpasieHus. CUHTE3 TaOIuIl HCTUHHOCTH.

BaP I aAHT S oo e

3ananue 1. [lepeBectu uncno 101 u3 mecTHaAATEpUYHON CUCTEMBI B BOCBbMEPUYHYIO.

3ananue 2. Haiitu nHGOpMAIIMOHHBIN MOTOK: HE00XOMMa TOYHOCTh U3MEPEHUS TEMIEpaTyphl He
nmxe 0,1 °C, nuanazon m3mepenus — 0..150 °C, nepuon onpoca — 0,5 MUHYT.

3amanue 3. Henuuelnsie cucteMbl. ABTOKOJIEOAHUS. .

3ananue 4. I1, [1U-, U-, [T1U/]- peryasTopsl.

3ananue 5. Jlornueckue CUCTEMBI YIIPABIECHUS. Y IPOILLEHNUE JJOTUYECKUX BBIPAKEHHM.

BapUaHT 6 ... e
3ananue 1. Ilepesectu uncno 101 u3 BocbMEpUYHON CUCTEMBI B IIECTHAALIATEPUUHYIO.

3aganue 2. HaiiTu MHQOpPMALMOHHBIA MOTOK: HEOOXOAMMAa TOYHOCTh M3MEPEHHUs JTaBJICHUS He
HKe kiacca Tounoctu 0,5. auana3zon uamepenus — 0..100 klla, nepuon onpoca — 0,5 MUHYT.
3aganue 3. Cucremsl “NIo BO3MYILIEHHUIO” U IO OTKJIOHEHUIO . [IpenMyiiiecTBa u HEOCTATKH.
3ananue 4. Henunelinble cucteMsl. PesneiiHoe peryianupoBaHue.



3aganue 5. Jlormueckue cucteMbl ympaiieHus. CBA3b TaOJMI] UCTUHHOCTH CO CIIOBECHOM
NOCTAaHOBKOM 3aJIauM.

Kpurepun onenkn:

OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIM IO BCEM 3aJIaHUSM B IICJIOM JIaHbI
MPaBUJIbHBIE OTBETHI, BO3MOXKHO C HE3HAUUTEIIbHBIMU HEI0UETAMMU.

OIICHKA «XOPOIIIO» UMCIOTCSI OTIENbHBIE OMMOKM B 1 —2  3amaHusax Tpu  OOIIeM
MPABUIILHOM XOJI€ PEIICHHUS.

OIICHKA «YJIOBJICTBOPHUTEIHLHOY» €CJIM TIPU OOIIEeM IPABHILHOM XOJI¢ PEIICHHS/OTBETA €CTh
CYILIECTBEHHBIC OITMOKHK HE OoJiee ueM 1o 4 3aJaHusIM.

OIICHKA «HEYJIOBJIETBOPUTEIHHO» XOTA Obl MO OJHOMY W3 3aJaHUN OTCYTCTBYET WJIH
HETIPaBWJICH OTBET, JIMOO MO BCEM 3aJ]aHUSIM €CTh CYIIECTBEHHBIC 3aMEYaHusl.

Tema [IpakTnueckas peannsanusi CHCTEM aBTOMATU3UPOBAHHOTO YIIPABICHUS

BapuaHT 1 ..o e
3ananue 1. Untepdeiic 4-20 MA. Chepa npumeHeHusi, 0COOEHHOCTH.

3ananue 2. Cxema aBTOMaTU3alMU XUMHUYECKOTO PeakTopa ¢ pyOaIkoi.

3ananue 3. [IpuHnun cynepnosunuu. [Ipumepst

3ananue 4. OJHOKOHTYpHBIE cCUCTEMBI yrpaBieHus. [lokazarenn kauecTBa perympoBaHUs
3ananue 5. Heuétkne cucreMsl ynpaBlIeHHUS.

BaPHAHT 2 .. e
3ananue 1. Untepdeiic 0-20 MA. Chepa mpumeHeHUs1, 0COOEHHOCTH.

3ananue 2. CxeMa aBTOMaTH3aIMH TPyOUIaTOro XUMHUYECKOTO PEaKkTopa.

3ananue 3. [Ipumepsr SCADA cuctem, ux GyHKITUH.

3ananue 4. O6ecnieueHne moxapo- B3psiBoodezonacHoctTd ACYTII.

3aganue 5. CucteMbl ynpaBJiieHUs] C HEHPOHHOM ceThlo. PentaeMble 3a1aum.

BaPHaAHT B . e
3ananue 1. Untepdeiic 0-10 B. Chepa npumenenus, o0coOOEHHOCTH.

3ananue 2. CxeMa aBTOMAaTH3aIMH PEKTU(HUKAITMOHHOW KOJIOHHBI.

3ananue 3. [Ipumepsr micro SCADA cucrem, cdhepa uxX MPUMEHCHHS.

3ananue 4. O6ecneuenue sekrpode3onacHoctu ACYTIL.

3aganue 5. Ucnonb3oBanue renerndeckux anropurmoB B ACYTIL..

BapHaAHT 4 ... e
3anmanue 1. UnaTtepdeiic RS-485. Cdepa npumeHenus, 0COOEHHOCTH.

3aganue 2. CxeMa aBTOMAaTH3AaIUH II€YH.

3ananue 3. @ynkuuu MES u ERP cucrem B 6M0TeXHOIOTH4YECKON TPOMBIIIIEHHOCTH.
3ananue 4. @akropsl pucka B ACYTIL

3amanue 5. Ucnons3oBanne Markux Berunciiennii B ACYTII.

Bap M aHT §
3ananue 1. Unrepdeiic HART-mpotokon. Chepa npumeHeHHs, 0COOEHHOCTH.
3aganue 2. CxeMa aBTOMaTH3alMU Ipoliecca a3poOHoi pepMeHTaruH.

3amanue 3. [Taker LabVIEW. .

3amanue 4. Padora ITA3.

3ananue 5. [Ipumenenune uckyccrseHHoro unremiekra B ACYTIL

BapHMaHT 6 ... e
3ananue 1. UurepdeiicZig Bee. Chepa npumeHeHUs, 0COOCHHOCTH.
3amanue 2. Cxema aBTOMaTH3aI[MH CUCTEM TETNIOCHAOKEHHUS.



3ananue 3. Uepapxuueckue, pacrpeeéHHbIE CUCTEMBbI YIIPaBICHUSI.
3anmanue 4. O6ecnieueHre KOHTPOJIS AOCTyNA. 3alUTa OT IPOHUKHOBEHHS.
3ananue 5. AnanTUBHbIE CUCTEMBI YIIPABJICHUS.

Kpurepun onenkn:

OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIM IO BCEM 3aJlaHUSM B IICJIOM JIaHbI
MPaBUIIbHBIE OTBETHI, BO3MOXKHO C HE3HAUUTEIIbHBIMU HEJIOUETAMH.

OIICHKA «XOPOIIIO» UMCIOTCSI OTIENbHBIE OmMOKM B 1 —2  3amaHusaX Tpu OOIIeM
MPaBUWJILHOM XOJI¢ OTBETA.

OIICHKA «Yy/JOBJIETBOPUTEIILHO» €CIIM TpH OOIIEeM NPaBWIHBHOM XOJE€ OTBETa €CTh
CYIIIECTBEHHBIEC OITMOKHK HE OoJiee YeM 1o 4 3aJaHusIM.

OIICHKA «HEYJOBJIETBOPUTEIHHO» XOTS ObI MO OJAHOMY W3 3aJaHUN OTCYTCTBYET WU
HETIPaBWJICH OTBET, JIMOO MO BCEM 3aJ]aHUSIM €CTh CYIIECTBEHHBIC 3aMEYaHusl.

CocraButenb J1.B. 3y60B
(moanucek)

« » 2021 r.




[Mpunoxenne 2.2

KoMIuIeKT BOIpocoB K 3a4€Ty
10 JUCLUIUIMHE
CoBpeMeHHbIE TEXHOJIOTUHU YIIPABICHHUS B OMOTEXHOJIOTMYECKOM IIPOU3BOJICTBE

. OcHOBHBIE 33J]aul YNPABJICHUS TEXHOJOTUYECKUMHU MTPOLIECCAMU U MPOU3BOICTBAMHU.
. Cuctembl ACYTII, ACKYD (SCADA, MES, ERP cuctemsi).

. ACYTII HenpeppIBHBIMU IPOU3BOCTBAMH.

. ACYTII nepuoarueckuMu poru3BOJACTBAMM.

. ACVYTII B nuiieBoi NpOMBIIIIEHHOCTH.

. ACYTII noxxapoonacHbIMU IPOU3BOACTBAMH.

. Pactipeien€éHnplie cUCTEMBI YIIPABIICHMUSL.

00 N O U W

. OTHOKOHTYpHBIE cuUcTeMBbl perynupoBaHusi. Kpurepuu kadectBa perynuposanus. I1-, IIH-,
[IN]] perynsTopsl.

9. MHOTOKOHTYpHBIEC CHCTEMBI PETYJIHPOBAHUS. Y CIIOBUS IPUMEHUMOCTH, IPEHMYIIECTBA.

10. Pa6ora IIJIK. PazpsmHocts AIIIl 610KOB BBOAA, TOYHOCTH IMPEICTABICHHUS HW3MEPEHHBIX
3HA4YECHMI TEXHOJIOIMYECKUX NepeMeHHbIX. [IpencraBnenne nanapix B OBM.

11. A3eixu cragmapra MOK 61131-3. OGnactu npuMeHEeHUs, 0COOCHHOCTH, TTPUMEPHI.

12. Jloruveckue onepanuu: yHapHble, OnHapHbie. [lonsaTue 6azuca. TaOauIBl UCTHHHOCTH.

13. OTceunble KanaHbl, OCHOBHBIE KOHCTPYKIIHH, XapakTepucTuku. HTepdetico cBszu ¢ [TJIK.
14. Perynupytomue KianaHbl, OCHOBHbIE KOHCTPYKIIMH, XapakTepucTuku. MHTepdeiicsl cBs3u ¢
TJIK.

15. Perynstopel mipsimoro neictBus. [IpocTeiinie nM3MepUTENu-perysTopbl, UX HAcCTpoWKa M
CBSI3b C KOMITBIOTEPOM.

16. [lonsiTie cpenpl mepedadyd JAHHBIX, HPUMEPHl MPOTOKOJIOB (PU3UUYECKOTO YPOBHS st
Pa3IMYHbBIX TEXHOJIOTHA.

17. OcHoBHBIE BUABI OECIPOBOJHBIX CETEH B MPOMBIILICHHOW aBTOMAaTH3aluu. becnpoBoaHbIe
naTauku. ZigBee

18. ITpomeiiennsie uaTepdeiicel u cetn: HART, RS-485, Modbus, Profibus, Industrial Ethernet.
19. OcHOBHBIE aNTOPUTMBI PETYIUPOBAHHUS.

20. Vcnonbp3oBaHNe HEUETKUX BHIYMCICHUH B 3a7]a4aX yIPaBIICHUS.

21. IlpumeneHue HEMPOHHBIX CETEH B 3a7a4axX yIpaBICHUS.

22. Obecnieuenue 6e3omacnoct ACYTIIL.

23. Cucrema ympaBJlieHUs IEPUOJUYECKUM MPOLIECCOM OMOCHHTE3A.

24. Cucrema ynpaBJieHUs HEMPEPHIBHBIM MPOIIECCOM OHMOCHHTE3A.

25. ABromaru3anys BClIOMOTaTeIbHBIX IIPOLIECCOB IPOU3BOACTBA.

26. CHHTE3 JIOTHYEeCKOI CXeMy YIpaBJICHHS.

27. YupolieHue JOrHuecKoro BEIPaKEHUS 3aKOHA YIIPABICHHUS.

28. Pacuér napamMeTpoB peryaupyromux KiIanaHoB.

29. Pacuér renepupyemMoro HHGOPMaLMOHHOTO MTOTOKA.



7. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnievYeHUe TUCIHILINHBI

a) OCHOBHas JuUTeparTypa:

1. Kyaunos, }O.1. Teopust aBroMaTH4ECKOro yrnpasjieHus (C HCIOIb30BaHUEM

MATLAB — SIMULINK) : yue6noe mocobue / IO.U. Kyaunos, O.0.
[Tamenko. — 3-e¢ u3x., crep. — Caunkr-IletepOypr : Jlans, 2019. — 312 c.
— ISBN 978-5-8114-1994-4. — TekcT : AIEKTPOHHBIA // DIEKTPOHHO-
OoubMoTeyHas cucrema «JIlaHby : [caliT]. — URL:
https://e.lanbook.com/book/111198

2. Ilepo3Banckuii, A.A. Kypc Teopuu aBTOMaTHYECKOTO YIPaBICHHUS
yueOHoe

nocobue / A.A. IlepBo3Banckuii. — 3-¢ u3f., crep. — Cankr-IletepOypr :

Jlanb, 2015. — 624 c. — ISBN 978-5-8114-0995-2. — TekKcT : 37€KTPOHHBIN

// OnexTpoHHO-OMOIMOTEeYHas cuctema «Jlanwy : [caift]. — URL:

https://e.lanbook.com/book/68460

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. ®enopos, FO.H. CnpaBounuk nnxenepa no ACYTII: npoektupoBaHue u

paspabotka. Komriekt B AByx ToMax. Tom 1. YdeOHO-TIpakTHUECKOE TTOCOOHE
[DnmekTpoHHBINH pecypc] : yued. mocobue — DneKkTpoH. naH. — Bomornaa :
"Undpa-Uuxenepus", 2016. — 448 c. — Pexxum gocryma:

https://e.lanbook.com/book/80330. — 3ari. ¢ skpaHa.

2. ®enopos, FO.H. CnpaBounuk nnxkenepa no ACYTII: npoekTupoBaHue u

pa3pabotka. Komruiekt B AByx ToMax. Tom 2. Y4eOHO-TIpaKTHUYECKOE MTOcoOne
[DnexTpoHHBIN pecypc] : yueb. mocodue — DnekTpoH. naH. — Bosnoraa :
"Undpa-Umxenepus", 2016. — 484 ¢. — Pexxum gocryma:

https://e.lanbook.com/book/80331. — 3aru. ¢ skpaHa.

3. CyxanoB, B.A. ABTomMaTH4yeckoe M aBTOMATH3WPOBAHHOEC YIIPABIICHUE Ha
OCHOBE TIporpaMMHO-TexHuuyeckoro komiuiekca KOHTAP : metonuueckue
ykazanus / B.A. CyxanoB. — Mocksa : MI'TY um. H.D. baymana, 2016. —
46 c. — ISBN 978-5-7038-4371-0. — TekcT : 27€KTPOHHBIN // DIEKTPOHHO-
OuoOMoTeuHas cucrtema «Jlanby» ; [caifT]. — URL.:
https://e.lanbook.com/book/103557

B) IPOrpaMMHoe o0ecrneyeHue 1 HHTePHeT-pecypcehl:

[IporpammHoe obecniedeHre He MpeyCMOTPEHO.

WNuTepHeT-pecypchl  BKIIOYAIOT  y4€OHO-METONUYECKHE  MaTepuaibl B
AJIEKTPOHHOM BHUJI€, PEJICTABIICHHbIEC HA CailTe

[lone3nble  y4yeOHO-MeTONMYECKME U  WH(OPMALMOHHBIE  MAaTepHUAJIbI

MPEJICTABJICHbl HA CalTax:
http://v.michm.ru/index.php/CYBII

8. MarepuajibHO-TeXHHYECKOe o0ecniedeHne JUCHUTLTHHbI
Cnenmanu3upoBaHHasi ydeOHast Jjabopatopus Kadeapsl «ATmapaTHoe

opOpMIICHHE M aBTOMATH3allMs TEXHOJOTHYECCKHUX Mpou3BOACTBY» Aya. AB4403
OCHAIlleHHAas JabOpaTOPHBIMH CTEHJAMH, JIEMOHCTPAIMOHHBIM 00O0pYJ0BaHHUEM



(MpoeKTOp, PKpaH, KOMIBIOTEPHI), HAOOPOM H3MEPUTEIBHBIX MpeoOpa3zoBaTeneit
(s mM3MepeHHs TeMIepaTypbl, JaBJICHHUS, pacxojia, KadecTBa), KOHTpOJUIepaMu
Siemens u Direct Logic.

Q. MeToauvecKkue peKOMEHIANUM ISl CAMOCTOATEJIbHON padoThl
CTYJEHTOB
VYcnemnHoe u3ydeHue Kypca TpeOyeT MOCEHIeHUs JICKIIUM, aKTUBHOW paboOThI

Ha CEMHUHApPCKUX 3aHSATHIX, BBINOJHEHUS BCEX y4eOHBIX 3aJaHUi MpernojaBaTels,
O3HAKOMJICHUSI C OCHOBHOM M JOIOJIHUTEJIBHOW JuTeparypod. Bo Bpems nekuuu
CTYJIEHT JOJKeH BECTHM KpaTKuMi KOHCIEKT. Jloma camoctostenabHO pabortas ¢
KOHCIIEKTOM, CTYJEHTY HEOOXOIUMO IMOMETUTh MaTepHalibl, KOTOPbIE BbI3bIBAIOT
3aTpynHeHus s moHuManus. [Ipu sTom oOydaromuiicst TOJKEH HalTH OTBETHI Ha
BOIIPOCHI, UCIIOJIB3Ysl PEKOMEHAYEMYIO uTeparypy. Ecium emy camomy He ynaercs
pa3zobpatbcs B Marepuaie, HeoOXoIUuMO c(hopMyIUPOBaTH BOMPOCHI U OOPATUTHCS
3a TMOMOIIBIO K TPENoJaBaTell0 Ha KOHCYJbTAllMM WIM OJwKailieil JeKiuu.
OOyuaroieMycsi HEOOXOJUMO PETYJISIPHO OTBOAUTH BpeMs JJig MOBTOPEHUS
OpOMJEHHOrO MaTepuaia, NpOBepsis CBOM 3HAHUS, YMEHHMS M HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

Kaxnplii CTyZIEHT JOJDKEH caM IUIaHHMPOBAaTh CBOK CaMOCTOSITEJIbHYIO
paboTy, UCXOJs M3 CBOMX BO3MOXHOCTEH W NPUOPUTETOB. DTO CTUMYIHPYET
BBIMIOJTHEHUE padOThI, CO37aeT Oojiee CHOKOWHYI0 OOCTaHOBKY, UYTO B HTOTe
MOJIOKUTEIBHO CKa3bIBA€TCSI HA YCBOEHUU MaTepHala.

BaxxHo monHee yd4ecTb OOCTOSITENbCTBA CBOEH pPaOOThI, YSACHUTH, YTO
ABJISETCS TJABHBIM Ha JAaHHOM JTame, Kakyl IOCIe0BaTEIbHOCTh pPadOThI
BbIOpaTh, YTOOBI BBHITIOJIHUTH €€ JIydllle U ¢ HANMEHBIIUMH 3aTpaTaMyd BPEMEHH U
SHEPIUHu.

JUis MI0J0TBOPHON paboThl HEMAaJOBa)KHOE 3HAUYEHHE HUMEET O0OCTaHOBKA,
opranmzanus pabodyero mecta. HyxxHO n00uTBCS, YTOOBI MecTO pabOTHI TIO
BO3MOKHOCTH ObLTO MOCTOSTHHBIM. PaboTa Ha MpUBBIUHOM MeECTE JeaeT ee Oosee
W10A0TBOPHOU. [IpoayKTUBHOCTH PabOTHl 3aBUCHUT OT NMPaBUJIBHOIO YepeOBaHUS
Tpyla u oTabixa. [losToMy Kaxkable yac WM JBa clenyer Jaenath nepepbiB Ha 10-15
MUHYT.

IIpu camocrosiTenbHONW MPOPaOOTKE JOMAIIHUX 3aJaHMil M HalucaHus
UHAUBUAYAJIBHBIX PabOT CTYJ€HTaM PEKOMEHIYETCS IMOJIb30BATHCS OMOIMOTEUHBIM
dormoMm muteparypbl (ydeOHMKaMH W TEPUOJWYECKUMH H3JAHUSIMHU), a TaKKe
METOIMYECKUMH YKa3aHUSMH 10 BBIIIOJHEHHUIO CAMOCTOSITENIBHBIX paloT.

10. MeTozmquKne PEKOMEHIAIINA NJA IIpenoaaBaTe/is
OCHOBHBIM Tpe6OBaHI/IeM K 1OpelnogaBaHUIO  JUCHUIIIMHBI  ABJISICTCA

TBOPYECKHM, MPOOJIEMHO-IUATIOTOBBIM WHTEPAKTUBHBIM IMOJAXOM, IMO3BOJISIONIAM
MOBBICUTh UHTEPEC CTYJICHTOB K COJIEp>KaHUI0 yUeOHOro MaTepuaia.



OcHoBHas (popMa M3ydeHUsI U 3aKpEIICHUs 3HAHHUM MO ATON JUCUUIUIUHE —
JIEKIIMOHHAs U TIpakTuyeckas. [IpenogaBaTens NOKEH MOCIEIOBATENBHO BRIUUTATh
CTyAEHTaM PsAJ JIEKIHUH, B XOAE KOTOPBIX CIEAYET COCPENOTOYMTh BHUMAHHUE Ha
KJIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOr0 Marepuana, a TakkKe
OpraHM30BaTh TMPOBEJACHUE CEMHHAPCKUX 3aHSATUA TakuM 00pa3oMm, YTOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYJCHTOB, CTUMYJIUPOBATH CaMOCTOSITEILHOE
U3BJICUCHHE HMHU HEoOXOoauMoW wuHOOpMAMK U3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIBHBIM aHallU3 METOJOB PEHICHUM, COMOCTABICHUE TMOJYYEHHBIX
pe3yabTAaTOB, POPMYTUPOBKY U apTyMEHTAIIUIO COOCTBEHHBIX B3IJISIIOB.

OcHOBY yueOHBIX 3aHSATUH MO JUCHUILIMHE COCTABISAIOT JIeKIMU. B mporecce
o0y4yeHUs CTyJACHTOB WCHOJB3YIOTCS pa3IUyHble BUAbI YYEOHBIX 3aHATHM
(ayIUTOPHBIX ¥ BHEAYIUTOPHBIX): JEKIIMH, CEMHUHAPCKUE 3aHSITHUS, KOHCYJIbTAIIUU U
T.1. Ha mepBoM 3aHATMM 1O JaHHOW Y4eOHOW JUCHUIUIMHE HEO0OXO0IUMO
O3HAKOMHTH CTYJICHTOB C TOPSAKOM €€ H3Yy4YE€HHUs, PACKPbITh MECTO U POJib
JTUCIUIUIMHBI B CUCTEME HayK, €€ MPAKTUYECKOE 3HAYEHUE, JOBECTH JO CTYACHTOB
TpeboBaHus KadeIpbl, OTBETUTH HA BOIIPOCHI.

[Ipy moAroTOBKE K JICKIIMOHHBIM 3aHATUAM MO Kypcy «CHCTEMBI yHpaBiIeHUs
XUMHUKO-TEXHOJIOTHYECKUMHU TIpoLlecCaMu» HEOOXOIMMO MpPOAyMaTh IUIAH HUX
IIPOBEJICHUS, COJEP)KAHUE BCTYIIUTEIIBHOM, OCHOBHOM W 3aKJIIOUMUTEIBHOM YaCTH
JeKIMU, O3HAKOMHUTHCS C HOBHHKAaMHU y4eOHONW W METOAMYECKOW IJUTepaTyphl,
nyOmuKamusAMH TEPUOAMYECKOM TMedaTh 10 TeMe JIeKIIMOHHOTO 3aHsTHS,
OTPEJICINTh CPEACTBA MATEPUATBHO-TEXHUYECKOTO OOeCleueHus: JEKIMOHHOTO
3aHATHS U IOPSAJOK MX MCIOJIb30BAHUS B XOJE UYTCHHMS JICKUHUHU. Y TOYHUTH IUJIAH
IIPOBEJICHUS NMPAKTUYECKOIO 3aHATHUS 110 TEME JICKLIUH.

B Xxoxe neKIMOHHOro 3aHATUS IMPENoJaaBaTeNlb JOJDKEH Ha3BaTbh TEMY,
ydeOHbIE BONPOCHI, O3HAKOMUTh CTYJEHTOB C TEPEYHEM OCHOBHOW W
JOIIOJTHUTEIIBHOW JINTEPATYPBI IO TEME 3aHATHSL.

Bo BcTynuTenpHON YacTH JIGKIIMM OOOCHOBAaTH MECTO W POJIb H3ydaeMOH
TEMbl B Y4e€OHOM JUCUHUIUIMHE, PACKPBITH €€ IpakThueckoe 3HaueHue. Eciam
YUTAETCS HE NepBas JIEKUHUs, TO HEOOXOAUMO YBSI3aTh €€ TEMY C MPEIbIAyIIeH, He
Hapylliasl JOTHKU W3JI0KEeHUs yuyeOHOro marepuana. JIeKnui cieayeT HauuHATh,
TOJIbKO YETKO 0003HAUMB €€ XapakKTep, TEMY M KPyT T€X BOIPOCOB, KOTOPbIE B €€
xo0Jie OyJyT paCCMOTPEHBI.

B ocHOBHOW uYacTu JEKUHUHM CIEAYEeT PacCKpbhIBaTh COJAEpP)KAHHE YUYEOHBIX
BOIIPOCOB, AaKLIEHTUPOBATh BHHUMAaHWE CTYJICHTOB HAa OCHOBHBIX KaTETrOPHSX,
SBJICHUSIX U Mpolieccax, 0COOCHHOCTIX UX Mporekanus. Cienyer apryMeHTHPOBAaHO
000CHOBAaTh COOCTBEHHYIO MO3UIIMIO MO CHOPHBIM TEOPETUYECKUM BOMPOCAM.
[TIpuBoauTe mpuMepsl. 3agaBaTh IO XOJY H3JIOKEHUS JEKIMOHHOIO MaTepuasa
PUTOPUYECKHE BOMPOCHl MU CaMOMYy JaBaTb Ha HUX OTBET. JTO CIOCOOCTBYET



aKTUBU3ALIMN MBICIIUTEIHLHON JEATEIBHOCTH CTYJCHTOB, MOBBIIICHUIO NX BHUMAaHUS
W HHTEpeca K MaTepuany JeKIHUH, ee conaepkaHuio. llpemomaBarens momKeH
PYKOBOAMTH pabOTON CTYJEHTOB IO KOHCIIEKTHUPOBAHMIO JIEKIIMOHHOTO MaTepHara,
MOTYePKUBATh HEOOXOAMMOCTh OTPaXKCHHSI B KOHCIIEKTaX OCHOBHBIX IOJIOKCHHMA
MU3y4aeMOM TEMBI.

B 3axmounTenpHON YacTH JIEKIMHM HEOO0XOAuMO Cc(hOpMYIUpOBaTH OOLIUE
BBIBOJIBI TIO TEME, PACKPBIBAIOIIME COJIEpPKaHHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nekiuu. OOBSABUTH IJIAH OYEPETHOTO CEMHHApPCKOTO 3aHATHS, JaTh KpPaTKHUE
PEKOMEHIAIUH 110 TIOJITOTOBKE CTYACHTOB K CEMUHAPY.

[Tpu 5TOM BO BCEX YaCTAX JIEKIIUH HEOOXOAMMO BECTH JHAJIOT CO CTYACHTAMHU
M J1aBaTh CTYJCHTaM BO3MOXHOCTh JUCKYTHPOBATH MEXIY COOOM.

[lenp TpakTHYECKUX 3aHATHH 00ECIEeYUTh KOHTPOIh YCBOCHHUS Y4eOHOTO
MaTepuaia CTyJEHTaMH, PacIlupPeHUe W YriTyOJIeHne 3HAHUH, IMOJIYYCHHBIX UMH Ha
JeKIUSIX W B XOJ€ CaMoOCTosTeNnbHOW pabothl. [loBeiierne 3PQPEKTUBHOCTH
NPaKTUYECKUX 3aHATUH JIOCTHTAeTCS TOCPEICTBOM  CO3JAHHS  TBOPYCCKOU
00CTaHOBKH, PacIioyiararolield CTYJCHTOB K BBICKA3bIBAHMIO COOCTBEHHBIX B3IUISIOB
U CYXJCHHUU MO OOCYXJTaeMBIM BOIPOCAM, JKEJIAHUIO y CTYACHTOB MOpadboTaTh Y
JOCKHM IIPU PELICHNH 3a/1au.

[locne kaXaoro JEKUMOHHOIO U TPAKTUYECKOro 3aHATHsS  C/eNaTh
COOTBETCTBYIOLIYI0 3alUCh B JKypHajaXx yueTa [IOCEIIaeMOCTH 3aHATUH
CTYJEHTAaMH, BBISICHUTD Y CTAPOCT Y4€OHBIX IPYII IPUYMHBI OTCYTCTBHSI CTYACHTOB
Ha 3aHATUAX. [IpOBOAUTH rpyNIOBBIE U MHAMBUIyalIbHBIE KOHCYJIBTALlUU CTYJCHTOB
[0 BOIPOCaM, BO3HMKAIOIIMM Y CTYJEHTOB B XOJI€ UX MOATOTOBKHM K TEKYILIEH U
IPOMEXXYTOUYHON aTTeCTAllMU MO YYEeOHON NHUCUUIUIMHE, PEKOMEHA0BaTh B MOMOILb
yueOHbIE U IpyTUe MaTepHallbl, a TAKXKE CIPaBOYHYIO JIUTEPATYPY.

B JeKIMOHHBIX WM MNPAKTUUYECKUX HEOOXOAMMO BECTH JHAJIOT CO
CTYJCHTaMHU U JaBaTh CTYJIEHTAM BO3MOKHOCTb TUCKYTHPOBATh MEX]Ty COOOM.

[IpenogaBarenb, NPUHUMAIOUINI 3K3aMEH, JTUYHO HECET OTBETCTBEHHOCTDH 3a
NPaBUILHOCTD BBICTABIICHHUS OIICHKH.



Ipunoscenue
Crpykrypa u cogepxaHue JUCUMILIMHBI «COBpeMeHHbIe TEXHOJIOTUH YIIPABJIEHUS B OMOTEXHOJIOT HYeCKOM
NMPOU3BOACTBE) 0 HANPABJEHHUIO MOATOTOBKH
19.03.01 «buoTexHo0rHsI»

(0axkanasp)
Buabl yueOHol padoTsl, ®opm
2 = 2| BKJIKYAS CAMOCTOATEILHYIO Buasbl camocTosiTe1bHOM padoThI bl
= =
Paznen § o 3 padoTy CTY/IEHTOB, CTY/ICHTOB arrect
® =
o ) U TPYI0eMKOCTh B Yacax anuu
n/n &) == |

JI| TI/C [ JIa6 | CPC | KCP | K.P. | K.IL. | PTP | Pepepar | K/p | D | 3

BocbMoii cemectp

BBenenue. /lpeomem, 3a0auu u
cooepacanue oucyunaunsl. Llenu u
sa0auu hynkyuonuposarus ACY.
Ocnognvie cmpykmypot ACY TI1,
1.1 | obaacmu ux npumernenus, 7 1 2 2 +
00CMOUHCMEa u HedoCMamKu.
Cmpyxkmypa Kypca, e2o mecmo u
POJb 8 N0020MOBKe bakanaspa,
C6513b C OpYeUMU OUCYUNTUHAMU.

OIHOKOHTYpPHBbIE CHCTEMbI
ynpaBJieHUs

OonoxkoHmypHvle cucmemsbl («no
1o | 8o3Myuenuion, «no OMKIIOHEHUIOY),
' chepa ux npumeHeHus,
00CMOUHCMEA, HeOOCMAMKLU.
OcHogHble 3aKOHbI pe2yIupo8anusl,

8UObL 603My1/1/;€H1/l1/7, nokaszamenu




Kauyecmea pe2yiupoeaHus.
Henpepuignoe, ouckpemmnoe u
UMNYIbCHOE YNPasieHuUe.

1.3

JInHelHbIe CHCTEMBI YIIPABJICHUSA
Jluneiinvle cucmemvl  ynpaeneHusl.
Ipunyun cynepnozuyuu. OcHogHble
munogvle 36eHbs. OOHOKOHMYpHbIE
cucmemsl ynpaenenus, 11-, U-, 11H-,
1HJI- 3aKOHbI YApaseneHus.
Kackaonvie cucmemvl ynpasnenus,
KOMOUHUPOBAHHbIE cucmemol
ynpasaenus, VCA08Usl ux
peanuzyemocmu. Hacmpoiixa
cucmem ynpasnenus, oyeHKa
YCMOUuU8OCmu.

1.4

HesmHeitHble cucTeMbl
ynpaBJieHUs

Henuneunvie cucmemol ynpasnenusi.
dDa3zosvie nopmpemvl cucmem
8Mopo2o nopsoka. Memoo uzoxiuH,
Memoo npunacosuvieanus. Penetinvie
3AKOHbl YNPABIEHUSL.
Asmokonebanus, ycmouuueocms
asmoxoebanull.

5-6

1.5

Jlornyeckue cucTeMbl
ynpaBJieHUS

Jlornueckue cucTeMsl ynpaBJeHUs.
OCHOBBI ABOMYHOM JIOTMKH, ITpaBuiIa
peoOpa3oBaHUs TOTHIECKUX
BBIPAKECHU, B3aUMHOE




COOTBETCTBUE JIOTUYECKUX CXEM U
cxeM yrpasiieHus. [loctpoenue
TaGJII/II_[ HUCTUHHOCTHU U JIOTUYCCKUX

CXEM.
Texnuuyeckue cpeacrsa
aBTOMATHU3ALMHU

Texnuueckue cpeocmea
asmomamuzayuu. Lamuuxu,

npeobpazoseamenu,  KOHMPOJLEpyl,
ucnoInumenvhvie MexaHusmol. Buowvl

16 KOHMPO1epos, YUK pabomul 8.9

' KOHMPOJLIepos. broku
6600a/6v16004. Ocobennocmu
AHAN020-YuPppPoeoco
npeoopazo6anusl. Pacuém
UHGDOPMAYUOHHOCO nomoxa.
Ilonsimue o cmanoapmuulx s3bIKAX
NPOSPAMMUPOBAHUSL KOHMPOLEPOE.
Peryaupyromue opranpi
Pezynupyrowue opeamwl.
Pezynupyrowue  xnananvi:  8v160p
VCI08HO20 NpPOX00ad U PACXOOHOU
Xapakxmepucmuxu. Cpaenenue

1.7 | nnesmamuueckux u 10
NEKMPOMASHUMHBIX KIAnaHos.
To3zuyuonepewi. Ocobennocmu

npuMeHenUss MeMOPAHHbIX KIANAHO8.
Omceunvie rknanawvi. HO, H3
KAanamol.




1.8

OcHOBHbIE TEXHOJIOTMHM Iepegadu
curiajios B ACY TII

OCHOBHBIE TEXHOJIOTUU IEpeaayu
curHanoB B ACY TII. CrannapTHbie
curganel 4-20 MA, 0-5 B, RS-485,
HART-nporokou, Modbus,
Industrial Ethernet, Zig-Bee. Cpenpi
neperayy, IMPOTOKOJBI Iepenadu
JNAHHBIX. DranoHHasA MOJIEIIb
B3aUMOJICHICTBUSL OTKPBITBIX CHCTEM
JU1sL IIPOMBIIIJIEHHOMN
aBTOMAaTHU3aI1H.
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1.9

Cucremsl ylpaBJIeHUd
TeXHOJIOTHYECKUM TMpoueccoM H
npeanpusaTueM

SCADA, MES u ERP cucremsl
Hepapxuueckue CHUCTEMBI
yIIpaBJIECHUS, pacnpenenéHHble
CUCTEMBbI, CUCTEMBI Ha OCHOBE mesh-
ceret. Ilopsmok paspaborku ACY
TII. JIOKyMEHTBI, MCIOJIb3yEMbIC
IpU MpoeKkTupoBaHuH. PaszpaboTka
3a/IaHUI Ha IPOEKTUPOBAHUE.

12

1.10

ACY OHMOTEXHOJIOTMYECKHMH H
XUMHUYECKMMH MPoLeccaMu

Ocobennocmu cozoanus ACY TII 6
XUMUYECKOU NPOMBIULEHHOCMU
OCHOBHblE KOHMYPbL PecyIUpO8aAHUs
MEXHON0UYCCKUX napamempos
npoyecca, KOHMpPOIb U obecneuerue

13-15




noJjcapo- u  83pbl80OE30NACHOCMU,
ABMOMAMU3UPOBAHHBINL  KOHMPOIb
npoyecca, 6HeceHue YnpasistouUx
8030elicmeui.

Oo0ecrieuenne oesomacuoctu ACY

T

OcnosHule onacrhocmu
MEXHOI02UYECKO20 npoyecca.
Ocobennocmu NPOEeKMUpOB8aHUs.

ACY onacnvix npouszsoocme: 6vi60p
UCNOJIHEHUSL D]IeKMPOooOOPYO08aAHUS,

1.11 16
86100p aneopumma pabomul
3anopHo-pezynupyrowel apmamypbl,
pacuém HAOEHCHOCMU
Ppe3epeuposaHtbIx cucmem.
Paszpabomra 3a0aHUsL Ha
npoexmuposanue cucmem
npomu8oasapUHOU 3aujumai.
CoBpemeHHbIE TeXHOJIOTUH
ynpaBJieHHS.
Hcnonvsosanue B8CMPOEHHBIX

112 a0anmueHvLx MamemamuyecKux 17

' Mmooenei; Helpocemesslix

MexXHOoN02Ull, annapama He4eémrou
JIO2UKU, UCKYCCMBEHHO20
uHmeniexma.
Nudopmannonnas 6e30macHOCTb.

113 OcHogwl ungopmayuontoll 18

bezonachocmu. pasepanuyeHue npas
oocmyna, noaumuku — napoJetl,




annapammovie cpeocmea
02PaHUYeHUs]

HECAHKYUOHUPOBAHHO2O Oocmyna.

Llugpposanue, accumempuunoe
wugposanue. DI Xew-pynxyus.
Cepmugpuramei. Pesepsroe

konuposanue. RAID —mexnonozuu,
uHKpemeHnmuvle apxuevl. Texnonouu
BUPMYATUZAYUU. Obnaunvle

mexHo102uu.

q)OPMtl ammecmauuu

19

Bcero yacos o pucuuMiiviie B
ceIbMOM cemMecTpe

108
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