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1. Ilesin ocBOCHUA AMCUMIIIMHBI
Henbro 0CBOECHUS TUCHUTIIIUHBI
«CoOBpEeMEHHBIE TEXHOJIOTHH YIPABJICHHS B OHOTEXHOJOTMYECKOM IPOU3BOJACTBEN
ABIIAETCS
— ¢opMHpOBaHWE 3HAHUW U YMEHHM B 00JIaCTH pa3pabOTKH, MPOECKTUPOBAHMS M
WCIIOJIb30BAHUSI CUCTEM YIPABICHUS OUMOTEXHOJIOTMYECKUMHU MPOU3BOACTBEHHBIMU
IPOLIECCAMM.

K ocHOBHBIM 3a1ayaM OCBOCHHUS TUCUUIUIUHBI «COBpEMEHHBIE TEXHOJIOTHH
yIpaBJeHUs] B ONOTEXHOJOTNYECKOM ITPOU3BOJICTBEY CIEAYET OTHECTH:
- [OJlyuYE€HUE IMpeJCTaBiIeHUsT OO0 aBTOMATU3MPOBAHHOM U aBTOMAaTHYECKOM
KOHTPOJIe OMOTEXHOJIOIMUECKUX MPOIIECCOB;
— (dopMupoBaHHE 3HAHUM O COBPEMEHHBIX MPHUHIIMIIAX, METOJAX U CPEICTBax
KOHTpOJII ~ (PU3WYECKUX BEJIWYMH NPUMEHUTEIBHO K  OHMOTEXHOJIOTMYECKUM
IIPOU3BOJCTBAM, BUaX IMOIPEIIHOCTEN, METPOJIIOTMYECKUX XapaKTEPUCTHUKAX CPEJICTB
U3MEPEHNUS;
— IpUOOPETEHNE HABBIKOB MPOEKTUPOBAHUS CUCTEM aBTOMAaTUYECKOTO KOHTPOJIS
U YNpPaBJICHUS;
- NOJIydeHHE TMpeACTaBIeHUs O (GoOpME U  COJAEPKAHMM  IPOEKTHOM
JOKYMEHTAIIMH, Kacarollencs pa3paboTKu aBTOMAaTU3UPOBAHHBIX U aBTOMATHYECKHUX
CUCTEM, CHCTEM YIpaBjieHUS OHOTEXHOJOTMYECKHMMH  MPOU3BOJICTBEHHBIMU
IPOLIECCAMM.

2. Mecto nucuunimubl B cTpykrype OOII 6akanaBpuara

Jucrumrmaa «CoBpeMeHHBIE TEXHOJIOTUH YIPABICHUS B OMOTEXHOJIOTUYECKOM
MPOU3BOJICTBEY» OTHOCUTCS TUCIUIUIMHAM IO BBEIOOPY OCHOBHOW 00pa3oBaTEeIbHON
porpamMmsl OakajaBpuara.

«CoBpeMEHHbIE TEXHOJOTHHM YMPABJICHUS B OMOTEXHOJOTUYECKOM IPOU3BOJICTBEY
B3aMMOCBSI3aHa JIOTMUECKU U  COJEPKATEIbHO-METOJAUYECKA CO  CIEAYIOUIUMHU
aucuuimHamMu 1 npaktukamu OOIT:
B 6a3o060ii wacmu 6azoeozo yuxna (b1.1):
— b.1.1.9 «Bricmas MaTeMaTHKa;
— b.1.1.6 «OcHoBBI HHDOPMAITMOHHBIX TEXHOIOTHI.



OCHOBHBIE TTOJIOKCHUS JAUCHUITINHBI JOJI?KHBI OBITH MCIIOJBb30BAaHEI B

JadbHEUIIEM MPU U3YUYCHHUH CIIEAYIOMMNX TUCIUIUINH (MPAKTHUK):

— b.2.3 «lIpepmuruioMHas npakTUKay;

— b.3.1 «BbinyckHas kBanupuKaloHHas padoTay.

3. IlepevyeHb IIAHUPYEMBbIX Pe3YJIbTATOB 00yUEeHHS MO0 IMCIHUILIHMHE

(Moay.110), COOTHECEHHbIE € INIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUSA

00pa3oBaTeJIbHOM MPOrPaMMBbI

B pe3ynbpTaTe 0cBOCHMS AMUCHMIUIUHBI (MOYJIsl) y 0Oydaronuxcst opMUPYIOTCS
CJIEIYIONME KOMIIETCHIIMM M JOJIKHBI OBITh JOCTUTHYTHI CIEAYIOIINE PE3yJIbTaThl

oOy4eHHs Kak dTar (GOPMUPOBAHHS COOTBETCTBYIONIUX KOMIETEHITU:

B pesyabTare
OCBOEHHS
Kon o0pa3oBaTeIbHOM Ilepeyennb MIAaHUPYEMBIX pe3y/1bTAaTOB
KOMIETEeHI[HH NporpaMmbl 00y4eHHs Mo JTUCHUTINHE
o0yuarouuiics J10JKeH
o0JaxaTh
OIIK-2 Crioco6HOCTh U 3HaTh:
TOTOBHOCTh OCHOBBI aBTOMaTHYECKOT'0 KOHTPOJIS;
WCTIOJIB30BaTh OCHOBHBIC | MAaTEMAaTHYECKHE OCHOBHI TEOPUH YIIPABICHUS U
3aKOHBI 00pabOTKH TEXHOJOTMYECKHX JaHHBIX.
€CTeCTBEHHOHAYYHBIX YMmers:
JUCLUTUIMH B OLIEHUBATh HH(POPMALIMOHHYIO
npodeccuoHanbHOM MPOM3BOIUTEIILHOCTH CHCTEM YIIPABIICHUS;
NeSITeIbHOCTH, paboTaTh ¢ COBPEMEHHBIMU PO PAMMHBIMU
MIPUMEHSATH METOBI nakeramu coopa, o0paboTKu, MpeACTaBICHUS U
MaTeMaTHYeCKOTO XpaHeHus1 HHPOpPMaLUH.
aHanu3a u Baaners:
MO/JICJINPOBAHMUS, CHeNHATbHON TEPMUHOJIOTHENH U HOPMAaTHUBHOM
TEOPETUUECKOTO U 0a30ii B 00J1aCTH MPOEKTUPOBAHUS CUCTEM
HKCIIEPUMEHTATBHOTO aBTOMATH3alMK OMOTEXHOJIOTMYECKHX
UCCIIETOBaHUS MIPOM3BOJICTB;
OCHOBHBIMH HaBbIKaMH PaOOTHI C MPOEKTHOM
JOKYMEHTAIUEeH CUCTEM aBTOMAaTH3AIHN
XUMHUKO-TEXHOJIOTHYECKUX U
OMOTEXHOJIOTMYECKUX MPOU3BOJICTB.
ITK-8 CnocobHoCcTh paboTath | 3HATh:
C HayYHO-TEXHUUYECKOW | COBpEMEHHBIE Pa3pabOTKH B 00JIacTh
uHpopmanuei, TEXHUYECKHUX U MPOTPAMMHBIX CPE/ICTB
UCTIOJIb30BaTh aBTOMATH3AIIHH.
POCCUICKUN 1 YmMmernb:
MEXXTYHAPOIHBIA OMBIT | CPABHUBATH TEXHOJIOTUYECKHE U CXEMHBIE
B IIpOo()eCCHOHATIBHOMN peLIeHHs Pa3InYHbIX OCTABIUKOB.




NeITEIIbHOCTH Biaanern:

OCHOBHBIMH MEXIYHAPOJAHBIMUA CUMBOJIAMHU U
TEPMHHAMHU B 00JIACTH MPOESKTUPOBAHUS CUCTEM
aBTOMAaTH3allHH.

4. CTpyKTYypAa U cCoAepKaAaHUE TUCHUIINHBI

OO6mast TpyJ0€MKOCTh JUCIHUILIMHBI COCTABISET 3 3ayeTHble eauHHIbl, T.c. 108
aKaJeMUYECKUX 4acoB (M3 HUX 54 4acOB — CaMOCTOSITENIbHAs paboTa CTyJEHTOB) Ha
YeTBEPTOM Kypce B CeAbMOM ceMecTpe: jekiuu — 1 dac B Henento (18 yacos),
CEMUHAPCKHUE 3aHiATHs — 2 Jaca B Henenro (36 gacoB), hopMa KOHTPOJIS — 3a4ET.

Crpykrypa u coaepxaHue AUCUUILIMHEBI «COBPEMEHHBIE TEXHOJIOTUM YIIPABICHUS B
OMOTEXHOJIOTHYECKOM TMPOU3BOJICTBE» IO CPOKAM M BUJAM pabOThl OTPaKEHbI B
MIPUIIOKECHUH.

Conep:xanue pa3aeoB TUCHUNIHMHBI

BBenenue

[Ipenmer, 3amaun W coaep)KaHWe JUCHMIUIMHBL Llenm w  3amaum
¢bynkuuonupoBanuss ACY. OcuHoBHbie cTpyktypel ACY TII, obmactu wux
MIPUMEHEHUS, JOCTOMHCTBA U Henoctatku. CTpyKTypa Kypca, €ro MECTO W pojb B
MOATOTOBKE OaKkajgaBpa, CBSI3b C IPYTUMU JUCITUTUTHHAMH.

OIHOKOHTYpPHBbIE CHCTEMBI YIIPABJIEHUSA

OAHOKOHTYpPHBIE CUCTEMBI (110 BO3MYILEHUIO», «II0 OTKIIOHEHUIOY), chepa ux
MIPUMEHEHMUSI, IOCTOMHCTBA, HeOCTaTKH. OCHOBHBIE 3aKOHBI PETYJIMPOBAHUS, BUIBI
BO3MYIIICHUH, MOKa3aTeJIM KayecTBa peryaupoBanus. HempepbiBHOE, TUCKPETHOE U
UMITYJIbCHOE yTpaBIICHUE.

JIMHeHHbIe CUCTEeMBbI YIIPABJICHUS

JIuneiinble cuctembl ynpaieHus. [Ipunnun cynepno3unuu. (OCHOBHbBIE
TUTIOBBIE 3BEHbA. OITHOKOHTYpHbIE cHUCTeMbl ympaienus, [I-, U-, [IU-, TIN]I-
3aKOHBI ympaBieHus. KackagHble CHCTEMBI yIIpaBiICHHUS, KOMOWHUPOBAHHBIC
CHUCTEMBI YIIPABJIEHUs, YCIOBUA UX peain3yeMocTu. HacTpoiika cucteM ynpasieHus,
OLICHKA YCTOWYHUBOCTH.

HesmHeliHbIe cUCTEMbI YIIPABJICHUA

Henunelinble cuctembl ynpabiieHus. Da30Bble MOPTPETHI CUCTEM BTOPOTO
nopsiaka. MeTon M30KIMH, METOJ ITPUIIACOBBIBaHUs. PeneiiHbple 3aKOHBI yIIpaBICHHUS.
ABTOKOJI€0aHMS, YCTOMYMBOCTh aBTOKOJICOAHU .



Jlornyeckmne cucTemMbl yNpaBJieHUs

Jlornueckue cucrembl ynpaBieHUs. OCHOBBI JBOMYHOM JIOTMKH, IpaBUiia
peoOpa3oBaHUsl JIOTMUECKUX BBIPAKEHUM, B3aMMHOE COOTBETCTBUE JIOTHYECKHUX
CXeM U cxeM ynpasieHus. [loctpoenne TabauI HICTUHHOCTH U JIOTUYECKUX CXEM.

TexHuveckue cpecTBa ABTOMATU3ALMH

TexHuyeckue cpeacrBa aBToMaru3auuu. Jlatuumku, mnpeoOpazoBaTeny,
KOHTPOJUIEPHI, HCIOJHUTEIbHbIE MEXaHWU3Mbl. BUABI KOHTPOJIEPOB, IUKI PaOOTHI
KOHTposuiepoB.  bioku  BBoja/BeiBoja.  OCOOEHHOCTH  aHAIOrO-LU(PPOBOTO
npeoOpazoBanus. Pacuér umubopmanmonHoro mnotoka. [loHsiTue O cTaHAAPTHBIX
A3BIKAX MPOTPAMMUPOBAHUS KOHTPOJIEPOB.

Peryaupyromue oprausl

Perynupyromue opranel. Perynupyromiye KiamnaHbl: BbIOOpP  YCIOBHOTO
MpoXoJa U pacXoAHOM XapakTepucTuku. CpaBHEHHE MTHEBMATUYECKHX U
ANEKTPOMArHUTHBIX  KiamaHoB. [lo3urmonepbl. OCOOGHHOCTH  MPUMEHEHUS
MeMOpaHHbIX KianmaHoB. OTceuynsie knanansl. HO, H3 kianaHsl.

OcHOBHBIE TEXHOJIOrMH nepeaauu curuajos B ACY TII

OcHoBHble TexHOJMOrMM Tnepenaun curHaioB B ACY TII. CranpaprtHble
curHanel 4-20 MA, 0-5 B, RS-485, HART-nporokon, Modbus, Industrial Ethernet,
Zig-Bee. Cpenpl nepenauu, MPOTOKOJIbI TEpelayd JaHHBIX. OJTalOHHAs MOJEIb
B3aUMOJENCTBUS OTKPBITBIX CUCTEM JUJISI ITPOMBIIIJICHHONW aBTOMAaTU3ALNH.

Cucrembl ynpaBjieHUsI TEXHOJOTHYECKUM MPOLECCOM U NPeANpPUATHEM

SCADA, MES u ERP cucremsl. HMepapxuueckue CHUCTEMBI YIPABICHUS,
pacnpenenéHHble CUCTEMBI, CUCTEMBI Ha ocHOBe mesh-ceteil. [lopsnok pa3paboTku
ACY TII. lokyMeHTBI, UCTIONB3yEMbIE TIPH MPOEKTHpOoBaHuU. Pa3zpaboTka 3amaHuii
Ha MPOEKTHUPOBAHUE.

ACY 0MOTEXHOJIOTHYeCKMMHU M XUMUYEeCKUMHU TPOoIeccaMmu

Ocob6ennoctu co3ganusa ACY TII B OMOTEXHOJOTMYSCKOM M XMMHYECKOM
MPOMBIIJICHHOCTU:  OCHOBHBIE  KOHTYPhl  PETYJHMPOBAHUS  TEXHOJIOTUYECKUX
rapaMeTpoB Mpollecca, KOHTPOJb M OO0€CHedYeHUEe CTEePUIILHOCTH, MOXKapo- M
B3PBIBOOE30MACHOCTH, aBTOMATU3UPOBAHHBIM KOHTPOJb MPOIECCa, BHECEHUE
YIIPABIISOIIUX BO3IEHCTBUN.

Oobecneuyenne 0ezonacnoctu ACY TII

OCHOBHBIE ~ OMAacCHOCTH  TEXHOJOrm4yeckoro  mpomecca. OcobGeHHOCTH
npoektupoBanuss ~ ACY  omacHbIX ~ MPOU3BOJCTB: BBIOOpD  HCIIOJHEHUS
AIEKTPOOOOPYIOBaHUS, BBIOOp alropuT™Ma pabOThl  3aMOPHO-PETYIUPYIOMIEH
apMaTypsl, pacy€T HaJAEKHOCTH PEe3epPBUPOBAHHBIX cucTeM. Pa3paboTka 3agaHus Ha
MIPOEKTUPOBAHUE CUCTEM MMPOTUBOABAPUNHON 3aLUTHI.



CoBpeMeHHBIE TEXHOJIOTUH YIIPABJICHUS

Hcnonp30BaHne  BCTPOCHHBIX — AJANTUBHBIX MATEMAaTUYECKUX  MOJEIIEH;
HEUPOCETEBBIX TEXHOJIOTHMH, anmapara HEYETKOM JIOTMKH, HWCKYCCTBEHHOIO
UHTEJUIEKTA.

NudpopmanuonHast 6e301aCHOCTH

OcHOBBI MH(pOPMAaLMOHHON OE€30IaCHOCTH: pa3rpaHUYEHHE IpaB JOCTYyIa,
IOJIMTUKUA [apoJIeH, almapaTHble CpPeICTBAa OTPAaHUYEHUs HECAHKIIMOHUPOBAHHOIO
nocryna. IludpoBanue, accumerpuunoe mudpoBanue. UL Xem-byHkums.
Cepruduxatel. PezepBHoe kommpoBaHue. RAID —TeXHOJIOrMM, HHKPEMEHTHBIE
apxuBbl. TexHonoruu BupTyaiusanuu. O6imayHble TEXHOIOTHH.



5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Meroauka mnpenojaBaHus — JUCHMILUIMHBL  «COBpPEMEHHBIE  TEXHOJOTMHU
yOpaBieHHss B~ OHMOTEXHOJOTMYECKOM  MPOM3BOJACTBE» U peaau3alus
KOMIIETEHTHOCTHOIO  MOAXOJAa B  M3J0KEHWM M  BOCHPHUIATHM  Marepuaa
MpeyCMaTPUBAET UCIOIb30BAHUE CICAYIOUIUX AKTUBHBIX W UHTEPAKTUBHBIX (POpM
MPOBEJICHUS TPYNIOBBIX, UHAUBUIYAIbHBIX, ayJUTOPHBIX 3aHATUH B COUECTAHUU C
BHEAYAUTOPHOU pabOTOI C 1Eeabl0 GOPMUPOBAHUS U PAa3BUTUSA MPO(HECCUOHATBHBIX
HABBIKOB 00yYaroumxcsi:

— MPOBEJCHUE MPAKTUUECKUX 3aHATUN;
— OpraHM3anys 1 MpoBeJACHUE TEKYIIEro KOHTPOJIS 3HAaHUHM CTYACHTOB B (hopme
KOHTPOJIbHBIX padoT;

VY nenbHBIA BEC 3aHATHH, MPOBOJAUMBIX B HHTEPAKTHUBHBIX (hOpMax, Ompe/eicH
[JIABHOW 1I€7hI0  00pa3oBaTeNbHON MPOTPpaMMbBI, OCOOCHHOCTHIO KOHTHHTEHTA
oOyJarommxcss ©  COACpKaHWEeM JUCHUTIUHBI «COBPEMEHHBIE TEXHOJOTHUHU
yOpaBieHUs] B OMOTEXHOJOTMYECKOM IPOU3BOACTBE» W B LEJIOM IO JAMCLMILIAHE
coctaBisier 10% aynuTOpHBIX 3aHITUW. 3aHITUA JICKIMOHHOTO THUIA COCTABJISIOT
33% oT oObema ayIMTOPHBIX 3aHATUH.

6. OneHoYHBIE CpeCTBA /ISl TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTEeCTAIMH M0 MTOraM OCBOCHHUS TUCHHUILVINHBI U y4eOHO-
MeTOoAuYecKoe odecreyeHue CaMOCTONATeIbHOI PaboThl CTY/IeHTOB.

B mnporecce o00yueHuss HCHONB3YIOTCS CIEAYIOIIME OIEHOYHbIE (POPMBI
CaMOCTOSITeJIbHOM pabOThl CTYJCHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIMMN:

— IPOBEACHNE KOHTPOJIBHBIX PaboT 1 00CykKIeHNE OLTHOOK.
OueHOuUHBIE CpeACTBAa TEKYIIErOo KOHTPOJIS YCHEBAaeMOCTH BKIIOYAIOT

KOHTPOJIBHBIC BOIIPOCBI W 3adaHUSI B (I)OpMe 0JIaHKOBOT'O TCCTUPOBAHUA, IJIA
KOHTPOJISI OCBOCHUA O6y‘{a}OH_II/IMI/IC$I pasaciioB AMCHUIIIINHEL.

OOpa3upl TECTOBBIX 3aJaHUM, KOHTPOJBHBIX BOINPOCOB U 3aJaHUN s
MPOBEJACHUS TEKYIIEro KOHTPOJS, SK3aMCHAI[MOHHBIX OWJICTOB, IPUBEACHBI B
MPUIIOKEHUH.

6.1. @oHa OLIEHOYHBIX CPEACTB IJI5l IPOBEACHUSA MPOMEKYTOUHOM ATTECTALMHA
00y4JaImuxcs no JUCUUIJINHE (MOTYJIIO)

6.1.1. [lepeyeHr KOMITETEHIIUI ¢ yKa3aHUEM STaroB WX (GOPMHUPOBAHUS B TIPOIIECCE
OCBOEHHSI 00pa30BaTEIbHON TPOTrPaMMBI.



B PE3yJIbTaTC OCBOCHUA NUCIIUIIIINHBI (MO)Iy.]'IH) (I)OpMI/Ipy}OTCH CJICAYIOIHUC KOMIICTCHIINU:

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHONH NIPOrpaMMbl 00y4aronHiics
KOMIIeTEeHINH JOJIKEH 00,1a1aTh
OIIK-2 Croco0OHOCTb ¥ TOTOBHOCTH MCIIOJIB30BAThE OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHbIX JUCHUIIINH B HpO(bGCCI/IOHaJIBHOf/'I ACATCIIBHOCTH,
IIPUMCHATH MECTOABI MaTEMATHYCCKOI'O aHaIM3a U MOACIIMPOBaHuUs,
TCOPCTUUCCKOTO U SKCIICPUMCHTAJILHOTO UCCIICIOBAHUS

[K-8 CriocoOHOCTh paboTaTh ¢ HAYYHO-TEXHUYECKON HH(OpMaIei,
UCTIONIb30BAaTh POCCHUCKUI U MEXKTyHAPOIHBII OIBIT B MPO(ECCHOHANBEHON
JeSITeTbHOCTH

B mpomecce ocBoeHmst 00pa3oBaTeIbHON MPOTPAMMBI JaHHBIE KOMIETCHIIMH, B TOM
YHClieé WX OTICIIbHBIC KOMITOHEHTHI, (DOPMHPYIOTCS IOATAITHO B XOJE€ OCBOCHUS
OOyYaroMMMHUCS JAUCHUIUIMH (MOJAYJIei), MPaKTUK B COOTBETCTBHHM C Y4E€OHBIM
IJIAHOM U KaJICHJIapHBIM rpadukoM ydeOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHUBAHMSI KOMIIETEHIIHIA,
(¢GopmMupyeMbIX 10 UTOraM OCBOCHUSA TUCUMILIMHBI (MOYJIfA), ONMMCAHUE LKA
OLICHMBAHUA

[ToxazatemeM OIlGHWBAaHWS KOMIIETEHIIMA Ha pa3lIWYHBIX JTamax MX
(hOpMHpPOBaHHUS SBIISCTCS JOCTHKEHUE OOYUYAIOIMMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB
o0y4eHUs 1Mo JUCHUIUIUHE (MOTYJIIO).



OIIK-3- CnocOOHOCTh M TOTOBHOCTH MCIIOJIb30BaTh OCHOBHbBIC 3aKOHBI C€CTCCTBCHHOHAYYHbIX JUCHUILIJINH B HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH, IIPUMCHATDH
MCTOAbI MAaTEMATUYCCKOI'O aHaJINn3a U MOACTIUPOBAHUA, TCOPETHUICCKOI'0 U SKCIICPUMEHTAJILHOI'O UCCIICAOBAHUA

IToxa3arenan Kputepuu oueHuBanus
He3auTteno 324YTEHO
3HATD: OOyyJaroIuics IEMOHCTPUPYET HOJTHOE OTCYTCTBUE HITH OOy4aromuiicss TEMOHCTPUPYET MOJTHOE COOTBETCTBUE CIIEIYIOIINX
OCHOBBI ABTOMATHYECKOTO HEIOCTATOYHOE COOTBETCTBHE CIIEIYIOIINX 3HAHUH: OCHOBBI 3HAHUH: OCHOBBI aBTOMAaTHYECKOTO KOHTPOJIS;
KOHTPOJI; aBTOMATUYECKOI'0 KOHTPOJIA, MaTeMaTHYECKUEe OCHOBBI TECOPUH YIIPABICHUs U 00pabOTKH

MaTeMaTHYECKHUE OCHOBEI
TEOpPUH YIIPaBIICHUA U
00paboTKn
TEXHOJIOTUYCCKNUX JaHHBIX.

MaTeMaTHYeCKHEe OCHOBBI TEOPUH YIPaBICHUS U 00pabOTKH
TEXHOJIOTUYECKUX JaHHBIX.

TEXHOJIOTHYECKUX TaHHBIX, CBOOOJHO ONEPHPYET MPHOOPETEHHBIMU
3HAHUAMMU.

yMeEThb:

OLICHUBATh
nH(pOpMaAITMOHHYO
MPOHU3BOAUTEILHOCTD
CHCTEM YIPaBJICHHUS;
paboTaTh C COBpEMEHHBIMH
MIPOTPaMMHBIMH TTAaKETaMHU
cbopa, 06paboTKH,
MIPEJICTABIICHHUS U XPAHECHUS
uHpOpMaLUH.

OOyuJaromuiicss He yMEET WiIN B HEIOCTAaTOYHOM CTEIICHU
yMeeT OLICHUBATh HHPOPMALIHOHHYIO IPOU3BOIUTEIBHOCTh
CHCTEM YIpaBIICHUS;

paboTtaTh ¢ COBpeMEHHBIMH IPOTPaMMHBIMU TTaKeTaMu cOopa,
00paboOTKH, MpeACTaBICHHS U XpaHeHNsI HHQOpMAaIIHH.

OOyuaromuiicst JeMOHCTPUPYET TIOJTHOE COOTBETCTBHE CIIETYFOIITUX
YMEHUI: OLleHNBaTh NH)OPMAIMOHHYIO TPOU3BOJUTEIBHOCTE CUCTEM
YIPaBJICHUS;

paboTaTh ¢ COBpeMEHHBIMU POTPAMMHBIMU TT1akeTaMu cOopa, 00paboTKH,
npecTaBieHus U XxpaneHus nHGopmarmu. CBOOOAHO onepupyeT
MIPHOOPETCHHBIMI YMEHHUSMU, TIPUMEHSIET UX B CUTYAIUSIX TTOBBIIIICHHON
CJIO)KHOCTH.

BJIAaAETh:

cIelralIbHON
TEPMHUHOJIOTUEN U
HOPMAaTHBHOM 0a30ii B
00JIaCTH MPOEKTUPOBAHHS
CUCTEM aBTOMaTH3aLU1
OMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTB;
OCHOBHBIMH HaBBIKaMU

OOyyaromuiicst He BIaJICeT WM B HEJOCTATOYHOHN CTEIICHH
BIIQJICET CTICIUAITBHON TEPMUHOIIOTHEN 00JIACTH CUCTEM
aBTOMATHU3allMK, ABTOMATUYECKOTO KOHTPOJIA U MOHUTOPHUHTA,
KOHTPOJISl KaueCcTBa U3JIeNIMNA U MPOAYKIUH.

OOy4aromuiics B MOJHOM 00beMe BIIAJICeT CICIUAIbHON TEPMUHOIOTHEN
00J1acTh CHCTEM aBTOMATH3AIMH, aBTOMATHYECKOTO KOHTPOJIS U
MOHHMTOPHHIA, KOHTPOJISI KA4eCTBa U3ACIUMN U IPOAYKIIUH, CBOOOIHO
MIPUMEHSET TOyUYCHHBIC HABBIKU B CHUTYAIUSX TIOBBIIIICHHON CI0KHOCTH.




paboThI C MPOEKTHOM
JOKYMEHTAIUEW CUCTEM
ABTOMATHU3ALUU XUMHUKO-
TEXHOJOTUYECKUX U
OMOTEXHOJIOTHYECKUX
MPOU3BOJACTB.

IK-8- Crioco6HOCTh paboTaTh ¢ HAYYHO-TEXHUYECKOM NH(pOpMaLMel, UCTIOIb30BaTh POCCUMCKUI 1 MEXTyHAapOIHBIN OIBIT B MPOQeCcCHOHAIBHON

ACATCIIBHOCTH

3HATh:

COBpPEMEHHBIC pa3pabOTKHU B
00J1aCcTH TEXHUUYECKUX H
MIPOTPAaMMHBIX CPEICTB
ABTOMATHU3AIIHU.

OOyuatromuiicst JeMOHCTPUPYET HOIHOE OTCYTCTBHE MU
HEIOCTaTOYHOE COOTBETCTBUE CICAYIOLUINX 3HAHUIM:
COBpPEMEHHBIE TEXHUUYECKUE U TPOrpaMMHBIE CPEACTBA
aBTOMAaTHU3aIlUU

OO6yuatomuiicst JeMOHCTPUPYET HOJTHOE COOTBETCTBHE CIEIYIOIIUX
3HAHWH: COBPEMEHHbIE TEXHUUECKHE U IPOrPaMMHBIE CPENICTBA
aBTOMATHU3aIlH, CBOOOIHO ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH.

yYMeThb:

CPaBHHMBATh TEXHOJOTHUYECKHE
Y CXEMHBIE PeLIeHHS
Pa3INYHBIX MTOCTABIIHUKOB.

O6yqaloumﬁca HC YMCCT WA B He,[[OCTaTO‘-IHOﬁ CTCIICHU
YMEET CPAaBHUBATH TCXHOJIOTUYCCKUC U CXCMHBIC PCHICHUA

OOy4aromuiics TeMOHCTPUPYET MOJTHOE COOTBETCTBUE CIIEIYIOIINX
YMEHHIA: CPaBHUBATH TEXHOJIOTUYECKHE U CXEMHBIE PEIICHUS

BJAJETh:
OcHOBHBIMU
MEXTyHapOHBIMH
CHUMBOJIAMU M TEPMUHAMHU B
o0acT MPOEKTUPOBAHUS
CHCTEM aBTOMATU3ALUH.

OO6yuatomuiics He BIaJCET WIN B HEIOCTATOYHOU CTEIICHU
BiageeT OCHOBHBIMU MEXTyHAPOJIHBIMUA CHMBOJIAMH U
TEPMHHAMH B 00JIACTH IPOECKTUPOBAHHUS CHCTEM
aBTOMATH3aLUU..

OOyuarotuiics B MoJiHOM 00beMe BiiaziceT OCHOBHBIMH
MEK/TyHAPOIHBIMH CHMBOJIAMH M TEPMUHAMH B 00JIaCTH POEKTHPOBAHHUS
CHCTEM aBTOMAaTH3aLMY. .




[ITxanbl OEHUBAaHUS PE3YJIBTATOB MPOMEKYTOUHON aTTECTAMU U UX ONMCAHHUE:

dopma NpPoOMeKYTOUHOIM aTTecTaAIlUN: 3a4eT.

[TpomexxyTouHas aTTecTarus oOydaromuxcs B Gopme 3auéra MPOBOAUTCS 10

pe3ynbTaTaM BBIIOJTHEHUS BCEX BHJAOB YyYeOHOH pabOThI, MPEITyCMOTPEHHBIX
y4eOHBIM TUTAaHOM TI0 JAHHOW IHUCHUILIMHE (MOYJI0), TP STOM YUYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIET0 KOHTPOJSI YCIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTCTIICHU JIOCTMO)KCHHS OOYYaOIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYCHHS I10
IUCIHILTAHE (MOJIYJI0) TPOBOJIUTCS TMPETNOoJaBaTeieM, BEAYIIMM 3aHATHS TI0
JTUCIHILTNHE (MOIYII0) METOJOM DKCIIEPTHOH oneHkH. [1o mToram mpoMexKyToqHOH
aTTeCTallMy MO JUCIMIUIMHE (MOMIYJII0) BBICTABISIETCS OIEHKA «3aYTCHO» WIH «HE
3aUTEHOY.
K mpomexxyTo4uHON aTTeCcTaluy IOMyCKAIOTCS TOIBKO CTYJEHTHI, BHITIOJHUBIIINAE BCE
BUJIbI Y4eOHOU paboThl, MPEAyCMOTPEHHBIE paboyell MPOrpaMMoOi MO JUCIHUILIAHE
«ABTOMATH3UPOBAHHBIC CUCTEMBI YIIPABIECHUS OMOTEXHOIOTUIECKUMH TIPOIIECCAMI)
— TIPOIIUTH MPOMEKYTOYHBIA KOHTPOJIb, BEITIOJHUIIHN JIA00PAaTOPHBIEC PAOOTHI.

HIkana
Onucanune
OLlCHNBAHUSA

Beimonuensl Bce Buabl y4eOHOM paboThl, HpPELyCMOTPEHHBIE Y4eOHBIM
wi1aHoM. CTyZ€HT AEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHHI, HaBBIKOB
NpPUBEJCHHBIM B TaOJMIax TOKa3aTeslel, OmepupyeT NPHOOPETCHHBIMU
3auTeHo 3HAHWUSMM, YMEHHUSIMHU, HaBbIKaMH, IPUMEHSIET UX B CUTYalUAX MOBBIIICHHON
cnoxkHoctu. IIpu 3ToM MOTryT OBITH JIONYyIIEHBl HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAJTIUTUUECKUX OIepalusix, IepeHoCce 3HAaHUM
Y YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUH.

He BbimosiHeH ojnuH win Oojiee BUAOB y4eOHOH pabOThI, MperyCMOTPEHHBIX
y4eOHbIM Mm1aHoM. CTyAEHT AEMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHUM,
q YMEHUH, HaBBIKOB IPHUBEICHHBIM B TAOMUIAX MOKa3aTeJeH, IOIyCKaroTCs
© 3RO s paunrenbhbie OLIMOKHU, MPOSABISAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HAaBBIKOB
10 pAy MOKa3aTesiel, CTYIEHT UCIBIThIBAET 3HAUUTEIIbHBIC 3aTPyIHEHUS [IPU

ONCPpHUPOBAHNU 3HAHUAMU U YMCHUAMMU ITPU UX IICPCHOCC HA HOBBIC CUTYyallHH.

@oHIbI OLEHOYHBIX CPEACTB MpeACTABJEeHbl B NpWiIokeHun 1 k padoueit
nporpamme.



IIpunoxenue 1 k
) . paboueli mporpamMme
MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUMN

DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUME BBICILIEI'O OBPA3SOBAHU S
«MOCKOBCKHNH NOJJUTEXHUYECKUIL YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagsnenue noarorosku: 19.03.01 buorexHonorus
OII (mpoduie): «buOoTEXHOIOTHS
dopma 00yueHus: 3a0UHast

Bun npodeccruoHanbHON AeATENbHOCTH: HAYYHO-UCCIIEJ0BATENbCKAS.

Kadenpa: «Xumbuorex»

®OHA OHEHOYHbLIX CPEJACTB

MO JUCHUILJIUHE

COBQeMeHHbIe TCEXHOJOI'MM YIIPpABJICHUHA B OMOTEeXHOJOIrHYeCKOM

IIPOU3BOACTBE

Cocrasg: 1. [Tacriopt ¢oHIa OIIEHOYHBIX CPEICTB
2. OnucaHue OLICHOYHBIX CPEJCTB:

2.1. KommuiekTsl 3aaHuil A1 KOHTPOJIBHON pabOThI
2.2 KoMIIEKT BONIPOCOB K 3a4ETY

CocTaBuTeIN:

3yoos /I.B.

Mocksa, 2021 roxg



NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

Tao0muua 1

COBPEMEHHBIE TEXHOJIOTUHA YIIPABJIEHUSA B BUOTEXHOJIOI'MYECKOM INPOU3BOJCTBE
OI'OC BO 19.03.01 «buoTexHoa0rus»
B mpotiecce ocBoeHUs JaHHOM TUCIUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CIIeAYIOIINe
Oo6menpogeccuoHalbHbIe U NMPodeccHOHATbHbIE KOMIIETEHINHU:
KOMIIETEHIIUA [l'[epeqem, KOMIIOHEHTOB TexHoJiorus Dopma Crenenn ypoBHeil 0CBOCHHS
NH- DOOPMYJINPOB- ¢GopMuUpOBaHM (OUEHOYHOI0 [KOMIIETEHUHH
JEKC KA b cpeacTBa
KOMIIeTeHI Uil
OIIK-2 |CnocoOHOCTh U 3HATH: eKIus, K/P [a30BbIii ypoBeHb:
FOTOBHOCTh OCHOBBI aBTOMaTHYECKOTO MPAKTUIECKHE BOCIPOM3BO/ICTBO IIOJyYEHHBIX 3HAHUII B
MCII0JIb30BATh KOHTPOJIS; BaHATHA, XOJI€ TEKYLETO KOHTPOJIS
OCHOBHBIE 3aKOHBI MaTeMaTHYeCKHe OCHOBBI TEOPUU  [CAMOCTOSITEIb [[loBbIIEHHBIH YPOBEHb:
€CTECTBEHHOHAYYHBIX [yIIPaBIICHUS U 00pabOTKA Hasi paboTta [IPAKTUYECKOE IPUMEHEHUE IIOJIyYEHHBIX
NTUCLUTIIINH B TEXHOJIOTHYECKUX JTAHHBIX. BHaHUW B  Ipolecce  TMOArOTOBKU K
npodecCHOHATLHON  [YMeTh: CeMHHapam
esITeNIbHOCTH, OIIEHUBATh UH()OPMALIMOHHYIO
[PUMEHSITh METO/IbI  [IPOU3BOJUTEILHOCTh CUCTEM
MaTeMaTHYeCKOro yTIpaBICHHUS;
aHaN3a u paboTaTh ¢ COBPEMEHHBIMHU
MOIETTUPOBAHUS, MPOrpaMMHBIMH MTaKeTaMu cOopa,
TEOPETUYECKOI0 U 00paboTKH, NPEJCTABICHUS U
PKCIIEPUMEHTAIBLHOTO [XpaHEeHUs HHPOPMAIUH.
HCCIeN0BaHUS Baagers:
CIIELIMATIbHON TEPMUHOJIOTHEN U
HOPMAaTHUBHOM 0a30i B 00JIacTH
MPOEKTUPOBAHUS CUCTEM
ABTOMATHU3aLUU
OMOTEXHOJIOTUYECKUX POU3BOJICTB;
OCHOBHBIMH HaBbIKaMH PabOTHI ¢
MPOEKTHOM TIOKyMEHTalUe! CUCTEM




aBTOMaTHU3allu XUMHKO-
TCXHOJOTHUYCCKUX U
OHOTEXHOJIOTHYCCKUX IIPOU3BOJICTB.

TK-8

CriocoOHOCTh
paboTaTh ¢ HAY4YHO-
TEeXHUYECKOU
nHpOopManuei,
MCIIOIL30BaTh
[POCCUNCKUN U

B IpodeCcCHOHATHLHOM
NesATeIbHOCTH

3HATB:

COBPEMEHHBIE Pa3pabOTKH B
00J1aCTH TEXHUYECKUX U
MPOrpaMMHBIX CPEICTB
ABTOMAaTH3alUH.

YMmers:

MC)KHYHaPOHHLIﬁ OIBITCPAaBHHUBATb TCXHOJOTIHYCCKUEC U

ICXCMHBIC pGIHGHI/ISI pa3J'II/I‘-IHBIX
IMOCTABILMKOB.

Baagers:

OCHOBHBIMHU MEXTyHAPOJIHBIMU
CUMBOJIaMU U TepMI/IHaMI/I B O6JIaCTI/I
MPOCKTUPOBAHUS CUCTEM
aABTOMAaTHU3allnu.

TeKIIHS,
MPAKTUICCKHEC
BaHSTHS,
CaMOCTOSITEINh
Has paboTa

K/P

(ba30Bblii YPOBEHB:

BOCIIPOM3BOJCTBO IIOJyUYEHHBIX 3HAHUH B
XOJ€ TEKYLIETO KOHTPOJIS
[[loBbIIEHHBIN YPOBEHD:

MPAKTUYECKOE TMPUMEHEHHE IOJyYEHHbIX
3HAaHWM B mpolecce  MOJIrOTOBKM K
ceMUHapaMm




Ta6.1mua 2. Hepeqeﬂb OLICHOYHBIX CPEACTB IO TUCHUIIJINHE COB[!GMGHHBIG TCXHOJIOTHHY YITPABJIICHUA B OUOTEXHOJIOTHYECKOM IMPON3BOIACTBE

HaumenoBanue
No I[pencraBieHne OLEHOYHOTO CPEICTBA
OC OLCHOTHOTO Kpatkast xapaKTepuCTHKa OIIEHOYHOTO CPEICTBA B DOC
cpencTBa
Konrposnbnas pabora [CpeicTBO NPOBEPKH YMEHHN NPUMEHATH IOJyYeHHbIE 3HaHMSA s | KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUi 110
1
(K/P) peleH s 33124 ONPE/ISICHHOTO THIIA [0 TeME WITH pa3aeity BapHaHTaM




IIpunoxenue 2.1

KommuiekT 3aianuii 1JI1 KOHTPOJIbHOW padoThl
M0 TUCLMIINHE
CoBpEMEHHBIE TEXHOJIOTUH YIIPABICHHUS B OMOTEXHOJOTHYECKOM IPOU3BOJICTBE
Tema TeopeTtuueckue OCHOBBI TEOPUM YIIPABICHUS
BapHaHT 1 ... e
3amanue 1. [lepeBectu uncio 101 u3 mecTHaAATEPUYHON CUCTEMBI B JIBOUYHYIO.
3amanue 2. Halitn nHOpMaIMOHHBIN MTOTOK: ayAMOCUTHAI, cTepeo, 16 out, 22 kI 1.
3ananue 3. [lpunuun cynepnosuuu. I[Tpumepsl
3ananue 4. OTHOKOHTYpHBIE CUCTEMBI yIipaBieHus. [lokazarenu kauecTBa peryJaupoBaHus
3ananue 5. Jlormueckue cuctemsl yrpanienus. [IpeoOpa3oBaHne JTOrHUECKUX BBIPAKCHH.

BapumaHT 2 ...

3aganue 1. [lepeBectu yucio 101 u3 TponyHON ypaBHOBEIICHHON CUCTEMBI B IECITUUHYIO.
3ananue 2. Haiiti nHQOpMAaIMOHHBIN OTOK: ayAIMOCUTHAI, MOHO, 16 6ut, 44 I 11
3aganue 3. [IpuMepbl TMHEHHBIX CUCTEM, UX CBOMCTBA.

3ananue 4. KackaHple cucTeMbl. Y ClI0OBUS IpUMeHUMocTH. [Ipenmyiectsa.

3aganue 5. Jlornueckue CUCTEMBI yIpaBieHUs. B3auMOCBSI3b ¢ peleHbIMU CXEMaMU.

BapHMaHT 3 ... e

3ananue 1. [lepeBectu uncio 101 u3 mecTHaAIATEPUUHON CUCTEMBI B IECITUUHYIO.

3amanue 2. Halitn nndopmarmonnsiii motok: 10 paspsausiii AL, nepuos onpoca — 10 cekyH.
3ananue 3. IloHsATHME yCTOWYMBBIX M HEYCTOMUYMBBIX CHCTEM M cocTosiHuil. OnpeneneHue
YCTOMYHMBOCTH COCTOSIHUN PABHOBECUS JIMHEHHBIX CUCTEM.

3ananue 4. KoMOMHHPOBAaHHBIE CUCTEMBI. Y CJIOBUSI IPUMEHUMOCTH.

3ananue 5. Jlornueckue cUCTeMbl yIipaBieHus. B3auMocBs3b ¢ TabnuiiaMy UCTUHHOCTH.

BapHMaHT 4 ... s

3amanue 1. [lepeBectu uncio 101 u3 AECATUUHON CUCTEMBI B JBOMYHYIO.

3ananue 2. HaiiTn nHGOpMaMOHHBIN MOTOK: HE00X0MMa TOYHOCTh U3MEPEHUS TeMIIepaTyphl He
nmxe 0,1 °C, nnanazon uzmepenus — 0..100 °C, nepuog ornpoca — 1 munyTa.

3ananue 3. Ilonstue ¢azoBoro mnoptpera. [Ipumepsl (a30BbBIX MOPTPETOB CHUCTEM BTOPOTO
MOpsI/IKA.

3aganue 4. Cucrtembl yHOpaBi€HUS C BHYTPEHHEH MOJIENIbIO. YCIIOBHS TNPUMEHUMOCTH,
MIPEUMYIIECTBA U HEIOCTATKHU.

3amanue 5. Jloruyeckue cucteMsl yrpapieHus. CHHTE3 TaOJIMI ICTUHHHOCTH.

BaPHaAHT S .. e

3ananue 1. IlepeBectn uncno 101 u3 mecTHaAATEPUUHON CUCTEMBI B BOCBMEPUUHYIO.

3ananue 2. HaliTn nHGOpMaIMOHHBIN MOTOK: HE00X0MMa TOYHOCTh U3MEPEHUS TeMIIepaTyphl He
Hmwxe 0,1 °C, nnanazon uzmepenus — 0..150 °C, nepuog ornpoca — 0,5 MUHyT.

3ananue 3. Henuaelnple cucteMbl. ABTOKOJIEOAHUS. .

3ananue 4. 11, IT1-, U-, [IN1- perynaropsl.

3aganue 5. Jlornueckue CUCTEMBI YIIPABICHUA. Y IPOUIEHUE JIOTUYECKUX BBIPAKCHUH.

BaPHAHT 6 ... o e e
3ananue 1. IlepeBectn uncno 101 13 BocbMEpUYHON CUCTEMBI B ILIECTHAALIATEPUUHYIO.

3amganue 2. Haittn mHpOpManMOHHBIN MOTOK: HEOOXOIWMa TOYHOCTh M3MEPECHHS JaBJICHUS HE
Hxke kiacca Tounoctu 0,5. nuanazon uzmepenus — 0..100 xIla, nepuon onpoca — 0,5 MUHYT.
3aganue 3. CucteMsbl “10 BO3MYIICHUIO M IO OTKJIOHEHHUIO . [IpenMyniecTBa U HEJJOCTATKH.
3ananue 4. Henunelinple cuctemsl. PeneiiHoe peryianupoBaHue.



3ananue 5. Jloruueckue cuctembl ynpasieHus. CBsa3b TaOJIMI] HCTUHHOCTH CO CJIOBECHOM
MMOCTAaHOBKOM 3aJ1a4yH.

Kpurepun onenkn:

OLICHKA «OTJIMYHO)» BBICTABIIAECTCS CTYJEHTY, €CIM MO BCEM 3aJaHUSM B LIEJIOM JaHbI
MPaBUJILHBIE OTBETHI, BO3MOKHO C HE3HAYUTEIbHBIMU HEJ0UETAMU.

OLICHKAa «XOpOILO» UMEIOTCA OTAeNbHble OmUuOKM B | —2  3amaHuax mnpu oOiem
MIPaBUIILHOM XOJI€ PEIICHHUS.

OLICHKA «YJOBIIETBOPUTEIHHO» €CIU MPHU OOIIEM MPABUIHLHOM XOJI€ PEIICHUS/OTBETA €CTh
CYIIIECTBEHHBIC OMIMOKHU HE Oojiee ueM 1o 4 3aJaHusIM.

OLICHKAa «HEYJOBJICTBOPUTEIHHO» XOTS OBl MO OJHOMY U3 3aJaHUl OTCYTCTBYET WIIU
HETPaBUJIEH OTBET, JINOO 1O BCEM 3aIaHUSIM €CTh CYIIECTBCHHBIC 3aMEUYaHMS.

Tema [IpakTuueckas peanusaiysi CHCTEM aBTOMATU3UPOBAHHOIO YIPaBICHUS

BapHaHT 1 ..o
3ananue 1. UnTtepdeiic 4-20 MA. Cdepa npumeHeHHsI, 0COOEHHOCTH.

3ananue 2. CxemMa aBTOMaTH3allUK XUMHUYECKOT0 peakTopa ¢ pyOariko.

3ananue 3. [lpunuun cynepnosuuuu. [Tpumepsr

3ananue 4. ONHOKOHTYpHBIE CUCTEMBI yIpaBieHus. [loka3arenu kauecTBa peryiupoBaHus
3ananue 5. Heuétkue cucTembl yrnpaBiIeHHUS.

BaPHAHT 2 ... e
3ananue 1. Unrepdeiic 0-20 MA. Cdepa npumMeHeHus1, 0COOCHHOCTH.

3ananue 2. Cxema aBTOMaTH3aluU TPyOUaTOro XMMHYECKOI0 peakTopa.

3ananue 3. [lpumepst SCADA cucreMm, ux QpyHKIUH.

3amanue 4. O6ecnevyeHune nmoxkapo- B3psiBoodezonacnoctu ACYTII.

3ananue 5. Cuctemsl yIpaBlIeHHs C HEUPOHHOM ceThlo. Pemaembie 3agauu.

BapHaHT 3 .
3amanue 1. Uatepdeiic 0-10 B. Chepa npumenenus, 0coOOCHHOCTH.

3ananue 2. Cxema aBTOMaTH3alMU PEKTU(DUKALUOHHON KOJIOHHBI.

3ananue 3. [Ipumepsl micro SCADA cuctem, chepa ux npruMeHEHUsI.

3ananue 4. O6ecneuenue snexrpode3omacnoctn ACYTIIL.

3ananue 5. Mcnonp3oBanue renernueckux anroputmon B ACYTIL..

BapUaHT 4 ..o e
3ananue 1. Uurepdeiic RS-485. Cepa npumeHeHns, 0COOEHHOCTH.

3ananue 2. Cxema aBTOMaTU3alUU [IEYH.

3ananue 3. @ynkiun MES u ERP cucrem B OMOTEXHOIOTHYECKOM MPOMBILIIIEHHOCTH.
3ananue 4. @axrtopsl pucka B ACYTIL.

3ananue 5. Mcnonp3zoBanue markux Berauciaeanii B ACYTIL

BaP M aAHT S
3ananue 1. Unatepdeiic HART-npotokon. Cdepa npumMeHeHust, 0COOEHHOCTH.
3aganue 2. Cxema aBTOMaTH3alMU Ipoliecca a3poOHoi pepmMeHTaImu.

3ananue 3. [laker LabVIEW. .

3amanue 4. Padora ITA3.

3ananue 5. [Ipumenenue uckyccrsennoro unreiekra B ACYTIIL.

BapHMaHT 6 ... e
3ananue 1. UurepdeiicZig Bee. Chepa npumeHeHusi, 0COOEHHOCTH.
3amanue 2. CxeMa aBTOMAaTH3aIMU CUCTEM TETUIOCHAOKEHUSI.



3amanue 3. Mepapxuyeckue, pacpene€HHbIE CUCTEMBI YITPaBICHUSI.
3ananue 4. ObecnieueHne KOHTPOJIS AOCTyNA. 3alUTa OT IPOHUKHOBEHHSL.
3ananue 5. AJanTUBHBIE CUCTEMbI YIIPABIICHUS.

Kpurepun onenkmu:

OLIEHKAa «OTJINYHO» BBICTABJISETCS CTYIEHTY, €CJIIM 10 BCEM 3a/JlaHusSM B II€JIOM JaHbI
IIPABWJIBHBIE OTBETHI, BO3MOKHO C HE3HAYUTEIIbHBIMU HEJOUETAMM.

OLIEHKAa «XOpOILO» UMEIOTCA OTAeNibHble omuOKku B 1 —2  3amaHuax mpu oOiem
IIPaBUJIBHOM XOJI€ OTBETA.

OLIEHKAa «yJIOBJIETBOPUTEIbHO» €CJIM HpHU O0OILIEeM IPaBUIBHOM XOJI€ OTBETa €CTh
CYLIECTBEHHbIE OIIMOKU HE Oosiee ueM 1o 4 3aJaHUsM.

OLIEHKAa «HEYJOBJIETBOPUTEIHHO» XOTSI Obl 1O OJHOMY U3 3aJaHUIl OTCYTCTBYET WJIU
HEMPaBUIIEH OTBET, JTUOO MO BCEM 3a/IaHUSIM €CTh CYIIECTBEHHbIE 3aMEUaHUSI.

CocraBurenb J1.B. 3y6oB

(TIOATHCE)

« » 2021 r.




[Ipunoxenue 2.2

KommniekT BonpocoB K 3a4éTy
10 JUCHUITJINHE

COB[!CMCHHHG TEXHOJIOTUHY YIIPABJICHUSA B OMOTEXHOJIOTHYECKOM IIPOU3BOJICTBE

. OCHOBHBIE 33/1a4M YIIPABIICHUS TEXHOJIOTMUYECKUMU IIPOLIECCAMU U POU3BOJCTBAMH.
. Cucremsr ACYTIL, ACKYD (SCADA, MES, ERP cuctemst).

. ACYTII HenpepbIBHBIMU MPOU3BOACTBAMM.

. ACVYTII neproanuecKuMy IpOrU3BOJCTBaAMH.

. ACYTII B nuuieBoi NpOMBIIUIEHHOCTH.

. ACVYTII noxkapoonacHbIMH POU3BO/ICTBAMHU.

. Pacnipeien€HHble cUCTEMBl yIIPABICHUS.

0 NN Nk W

. OnHOKOHTYpHBIE cucTeMbl perynupoBaHus. Kpurepuun kauectBa perynupoBanus. II-, ITHU-,
ITN]] perynsTopsl.

9. MHOTOKOHTYpHBIE CUCTEMBI PETYJIUPOBAHUSL. Y CIIOBUS IPUMEHUMOCTH, IPEUMYIIECTBA.

10. Pabora IIJIK. Paspsimnocts ALIIl GnoKOB BBOJA, TOYHOCTH MPEACTABICHUS H3MEPEHHBIX
3HAaYEHUI TEXHOJOTMYEeCKUX NepeMeHHbIX. [IpencraBnenne qanubix B OBM.

11. S3p1ku ctanmapra MOK 61131-3. O6Gmact npuMeHeHUs:, 0COOCHHOCTH, TPUMEPBI.

12. Jlornyeckue onepamuu: yHapHbie, Ounapusie. [lonstue 6azuca. TaOauIbl HCTUHHOCTH.

13. Orceunsle KiIanaHbl, OCHOBHbIE KOHCTPYKIIMHU, XapakTepuctuku. MuaTepdeiics csazu ¢ [TJIK.
14. Perynupytonye KianaHbl, OCHOBHbIE KOHCTPYKIUH, XapaKTepuCcTUKU. MHTepdelchl cBsa3u ¢
TJIK.

15. Perynaropel npsimoro paeictBusi. [Ipocreiiiinie u3MepUTEIU-PETyIsATOPhl, UX HACTPOHKA U
CBSI3b C KOMIIBIOTEPOM.

16. Ilonatue cpenpl mnepenayd AaHHBIX, MPUMEPbl MPOTOKOJOB (U3MYECKOTO YPOBHS IS
Pa3IMYHbIX TEXHOJIOTHUH.

17. OcHOBHBIE BUIBI OECHPOBOAHBIX CETEH B MPOMBIIUIEHHOW aBTOMaTu3aluu. becrnpoBoHbIE
naTauku. ZigBee

18. Ilpomsbinuiennsie untepdeiico! u cetu: HART, RS-485, Modbus, Profibus, Industrial Ethernet.
19. OcHOBHBIE aNTOPUTMBI PETYJIUPOBAHUS.

20. Ucnonp3oBaHNE HEUETKUX BHIYMCIECHUH B 337a4axX yIPaBJICHUS.

21. IlpumeHeHne HEUPOHHBIX CETEH B 3aJja4ax YNpPaBICHUS.

22. O6ecneuenue 6ezonacnoctu ACYTIL

23. Cucrema ynpaBieHUs IEPUOJUUECKUM MPOLIECCOM OMOCHHTE3a.

24. Cucrema ynpaBJieHUs] HEPEPHIBHBIM MIPOLIECCOM OMOCHHTE3A.

25. ABTOMaTH3aLMs BCIIOMOraTENIbHBIX IIPOLECCOB IIPOU3BOJICTBA.

26. CuHTE3 JTIOrMYECKON CXEMY YIIPABIICHUS.

27. YHpolleHue JIOTUYECKOTO BBIPA)KEHUS 3aKOHA YIIPABICHUS.

28. Pacuér nmapameTpoB peryaupyrommx KiamnaHoB.

29. Pacuér renepupyeMoro HHGOPMALMOHHOTO MTOTOKA.



7. YueOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecieyeHUue TUCIHILINHBI

a) OCHOBHAaA JIUTepaTypa:

1. Kynunos, FO.W. Teopusi aBTOMaTHYECKOTO YIIPaBIICHHUS (C UCIIOJIB30BAHUEM

MATLAB — SIMULINK) : yuebnoe mocobme / FO.U. Kynunos, @.O.
[Tamenko. — 3-e uza., crep. — Cankr-IlerepOypr : Jlanus, 2019. — 312 c.
— ISBN 978-5-8114-1994-4. — TekcT : 31M€KTPOHHBIA // DIEKTPOHHO-
OubMoTeUHast cucreMa «JIaHb» : [caiit]. — URL.:
https://e.lanbook.com/book/111198

2. IlepBo3Banckuii, A.A. Kypc Teopum aBTOMATHYECKOrO YNPABICHUS
ydueOHOe

nocobue / A.A. IlepBo3Banckuii. — 3-e usf., crep. — Cankr-IletepOypr :

Jlanb, 2015. — 624 c. — ISBN 978-5-8114-0995-2. — TekcT : 31€KTPOHHBII

// InexTpoHHO-OMOMMOTEeYHas cuctema «Jlanpy : [caiit]. — URL:

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

0) JomOJIHMTE/IbHAs JJUTepaTypa:

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

pa3zpadotka. KommiiekT B 1Byx Tomax. Tom 1. YueOHo-nipakTUUECcKOE TOcoOUe
[DnexTpoHHBIN pecypc] : yueb. mocodue — DNeKTpoH. JaH. — Bosoraa :
"Unppa-Unxenepus", 2016. — 448 c. — Pexxum gocrymna:

https://e.lanbook.com/book/80330. — 3ari. ¢ s3xpaHa.

2. ®epnopos, FO.H. CnpaBounnk unxxenepa no ACYTII: npoexkTupoBaHue u

pa3pabotka. Komriekt B 1Byx TomMax. Tom 2. YueOHO-pakTHUECKOE TTocOOue
[DnekTpoHHBIM pecypc] : yuel. mocodue — DneKTpoH. aaH. — Bomornaa :
"Undpa-Unxenepus", 2016. — 484 ¢. — Pexxum gocryma:

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

3. CyxanoB, B.A. ABTomMaTu4yeckoe M aBTOMATU3UPOBAHHOE YNPABJICHUE HA
OCHOBE TIporpaMMHO-TexHuueckoro komiiekca KOHTAP : meronuueckue
ykazanus / B.A. CyxanoB. — Mocksa : MI'TY um. H.O. baymana, 2016. —
46 c. — ISBN 978-5-7038-4371-0. — TekcT : 31€KTPOHHBIHN // DIEKTPOHHO-
OubMoTeuHast cucreMa «JIanb» : [caiit]. — URL.:
https://e.lanbook.com/book/103557

B) IPOrpaMMHOe odecrneyeHre 1 HHTePHET-PeCcypChl:

[IporpammHuoe obecrieueHre He MPeayCMOTPEHO.

HUuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOJIMYECKHE Marepuaibl B
AJIIEKTPOHHOM BUJIE, PE/ICTABIICHHBIC HAa CATe

[Tone3nsie  ydyeOHO-MeTOMMYECKHUE W WH(OOPMAIIMOHHBIE  MaTepHAIIbI

MpPEACTaBJICHbl Ha CalTax:
http://v.michm.ru/index.php/CYBII

8.MarepuajibHO-TEXHHYECKOE O0ecIedeHrue TN CIIUILTMHBI
Cnenuanu3upoBaHHass yuyeOHas saboparopuss Kadeapbl «AmmapaTHoe

odOpMIICHME W aBTOMATH3alMs TEXHOJOTHMUYECKUX MpOou3BOACTB» Ayna. AB4403
OCHaIllcHHas JIabOpaTOPHBIMM CTEHJIAMH, JACMOHCTPAIMOHHBIM 00O0OpPYI0OBaHHEM



(mIpoeKkTop, PKpaH, KOMIBIOTEPHI), HAOOPOM H3MEPUTEILHBIX IMpeoOdpa3zoBaTelie
(m71a M3MepeHus TeMmIepaTypbl, JaBJICHHUS, pacxoja, KauyecTBa), KOHTpOJUIEpaMHU
Siemens u Direct Logic.

9. MeToan4yeckue peKOMeHIAIMHU ISl CAMOCTOSITEIbHOM PadoThI
CTYJIEHTOB
Ycenemnoe nu3ydeHue Kypca TpeOyeT MOCEIIeHUs JICKITUN, aKTHBHOM pabOThI

Ha CEMUHAPCKUX 3aHSATHUSX, BBHITIOJIHEHHSI BCEX YUEOHBIX 3aJaHUM MperojaBaTes,
O3HAKOMJICHUSI C OCHOBHOM M JOMNOJIHUTEIBHOW JUTEpaTtypor. Bo Bpems jekuuu
CTYJIEHT JOJDKEH BECTH KpaTKWi KOHCIEKT. [loma camocrosTenbHO padortas c
KOHCIIEKTOM, CTYJIE€HTY HEOOXOJMMO MOMETUTh MaTepHuaybl, KOTOPbIE BbI3BIBAIOT
3aTpyAHEeHMs U1 moHuMaHus. [Ipu 3ToM oOydaromuiicst JOJKEH HATH OTBETHI Ha
BOIIPOCHI, UCTIOJIB3Ys PEKOMEHIYEMYIO JIuTepaTypy. Eciu emy camoMmy He ynaercs
pa3zo0parbcsi B Marepuaie, Heo0XoIMMO c(HOpMyYJIMPOBaTh BOIPOCHI U OOPATUTHCS
32 TOMOIIBI0 K TNPENnoJaBaTel0 Ha KOHCYJbTAMM WIM OMKalled JeKIHH.
OOyuaromeMycsi HEOOXOJUMO PEryJsipHO OTBOJUTH BpeMs JUIsl TMOBTOPEHMUS
OPOMIEHHOr0 Marepualna, IpOBEpss CBOM 3HAHUSA, YMEHHUS M HaBBIKM IO
KOHTPOJIbHBIM BOIIPOCAM.

Kaxnplii CTyEeHT [OOKEH caM IJIAaHUPOBAaTh CBOK CaAMOCTOSITENIbHYIO
paboTy, HCXOJS U3 CBOUMX BO3MOXKHOCTEH M TNPUOPUTETOB. DTO CTUMYJIUPYET
BBIMIOJIHEHHE pabOThl, co37aeT Oojiee CHOKOWHYI0 OOCTaHOBKY, YTO B HTOIe
MOJIOKUTEIBHO CKA3bIBAETCS HA YCBOCHUH MaTepuaia.

BaxxHo monHee ydecTb OOCTOSITENbCTBA CBOEH palbOThI, YSICHUThH, YTO
ABJIIETCSI TJABHBIM Ha JAHHOM JTare, KaKyl IOCIeJ0BaTeIbHOCTh pPadOThI
BBIOpATh, YTOOBI BBIMOJIHUTH €€ JIyYllle ¥ ¢ HAUMEHBIIMMH 3aTpaTaMyd BPEMEHHU U
SHEPrUU.

Jlist mi1oA0TBOPHOM paboThl HEMAJOBa)XHOE 3HAUYEHHE HMMEET OOCTaHOBKA,
opranuzanusi pabodero Mmecta. HykHO n00UTbCS, YTOOBI MeCTO pabOTHI TIO
BO3MOXHOCTH OBLIIO MOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MECTE JIeJaeT ee Ooliee
1040TBOPHOM. [IpOAYKTUBHOCTH paOOTHl 3aBUCUT OT MPABUIBLHOTO YepelOBaHUS
TpyJa u oTAbiXxa. [ToaToMy KakJible Yac Wiy ABa CJIEAYeT AeiaTh nepepbiB Ha 10-15
MHUHYT.

[Ipu camocrosiTenbHONW MNPOpabOTKE AOMAIIHUX 33JaHUd U HANUCAHUSA
WHAUBUAYAIbHBIX PabOT CTy/IEHTaM PEKOMEHAYETCS MOJIb30BaThCsl OMOIMOTEUHBIM
dbongoM nuTepaTypbl (y4eOHHMKAMH W TEPUOJUYECKUMHU H3JAHUSAMM), a TaKKe
METOJAMYECKUMU YKa3aHUSIMU 10 BBIIIOJIHEHUIO CAMOCTOSATEIbHBIX PadoT.

10. MeTtoauveckue PEKOMEHIANUN IJIA IIPErnoaaBaTe id
OCHOBHBIM TpC6OBaHI/ICM K TIpeInoJaBaHUIO  AUCHUINIMHBI  SABJISACTCSA

TBOPYECKHUH, MPOOJIEMHO-TUAJIOTOBBIM WHTEPAKTUBHBIA TMOJXO0M, TO3BOJISIONINI
MOBBICUTH UHTEPEC CTYJIEHTOB K COJICpKaHUIO yUeOHOT0 MaTepHaia.



OcHoBHas (popma M3y4yeHUsl U 3aKpEIUICHUS 3HAHUM MO 3TOM JUCHUIUIMHE —
JIEKLMOHHAsA U IIpakTuyeckas. IIpenogaBarens 10DKEH NTOCIEA0BATENILHO BBIUUTATh
CTYAEHTAM psJ JIEKIUH, B XOJE€ KOTOPBIX CIEAYET COCPEIOTOYMTH BHUMAaHHUE Ha
KJIFOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOIr0 Marepuana, a TakKke
OpraHu30BaTh MPOBEJICHHE CEMUHAPCKUX 3aHATUA TakuM 0O0pa3oM, YTOOBI
AKTUBU3UPOBATh  MBILUICHUE CTYJIEHTOB, CTUMYJIUPOBATh CaMOCTOSITEIBHOE
U3BJICUCHHE WMMH HEOO0XOauMON uH(OpMAIMM €3 Pa3IUYHBIX HCTOYHHUKOB,
CPAaBHUTEIBbHBIM aHallU3 METOJIOB PEIICHUM, COMOCTABICHUE IIOJYYEHHBIX
pe3ynbTaToB, (POPMYIUPOBKY U apTyMEHTAITUIO COOCTBEHHBIX B3TJISIOB.

OcCHOBY y4eOHBIX 3aHITHUN MO TUCIUIUIMHE COCTABIIAIOT JIEKIIMH. B mporecce
OOy4eHMs] CTYJEHTOB HCHOJB3YIOTCS pPa3jIU4Hble BHAbl Y4YE€OHBIX 3aHATHIA
(ayIUTOPHBIX U BHEAYAUTOPHBIX): JEKIIMH, CEMUHAPCKUE 3aHATHUS, KOHCYJIbTAIlUU U
T.1. Ha mnepBoM 3aHsiTMM 1O JaHHOW Yy4eOHOM JUCIHUIUIMHE HEOOXOIUMO
O3HAKOMUTBL CTYJIECHTOB C IIOPAJKOM €€ U3Y4YEHHsS, PACKpPbITb MECTO U pPOJIb
JUCLUIUIMHBI B CUCTEME HAyK, €€ IMPAKTUYECKOE 3HAYEHHUE, JOBECTHU 10 CTYJICHTOB
TpeboBaHUs Kadenpbl, OTBETUTH HA BOIPOCHI.

[Ipy mOArOTOBKE K JIEKIMOHHBIM 3aHIATUSAM O Kypcy «CHCTEMBI yIIpaBiICHUs
XUMHUKO-TEXHOJIOTHYECKUMHU TIPOIIeCCaMU» HEOO0XOJUMO TMpOoJaAyMaTh IUIAH UX
IIPOBEJICHUSA, COJEpPKAHUE BCTYIHMTEIBHOW, OCHOBHOW M 3aKIFOUMTEIBHOW 4YacTH
JEKIUA, O3HAKOMHUTHCS C HOBHHKAMHU Y4Y€OHONW W METOAMYECKOW JIUTEpaTyphl,
myOoNUKAIUsIMU  TIEPUOJMYECKON TIeYaTH 1O TeMe JICKIIMOHHOTO 3aHSTHS,
ONPENENNUTh CPEACTBA MATEPUATIBbHO-TEXHUYECKOTO OOECIeYeHusl JIEKIIMOHHOIO
3aHATUS U MOPSAJOK MX HCIOJIb30BAHUSI B XOJI€ YTEHHUS JIEKUMU. Y TOYHUTH IUJIaH
[IPOBEICHUS IPAKTUYECKOI'0 3aHATHS 110 TEME JICKLIUU.

B Xome JEKIMOHHOIO 3aHATHA IIpernojaBaTellb JOJDKEH Ha3BaThb TEMY,
y4eOHbIE  BOIPOCHI, O3HAKOMUTb CTYJE€HTOB C TI€PEYHEM OCHOBHOW W
JOIIOJTHUTEIILHOM JIMTEPATYPHI IO TEME 3aHATHS.

Bo BcrynurenbHOM 4YacTh JEeKIIMM OOOCHOBATH MECTO U POJIb HU3ydaeMOM
TeMbl B y4eOHON AMCHIMIUIMHE, PACKPBITh €€ IMpakThuyeckoe 3HaueHue. Ecnu
YUTaeTCsl HE TIEpBasi JEKIUs, TO HEOOXOIUMO yBs3aTh €€ TeMY C MPEIbIIyIIeH, He
Hapylas JIOTMKK W3JI0XKEHUs y4yeOHOro marepuana. JIeKiuio cieayer HayuHaTh,
TOJIbKO Y€TKO 0003HAYMB €€ XapakTep, TEMY M KPyT T€X BOIMPOCOB, KOTOPHIE B €€
xojie Oy1yT pacCMOTPEHBI.

B ocHOBHOW wYacTH JeKIHMU CJEAyeT PacKphIBaTh COJCpKAHUE YUEOHBIX
BOIIPOCOB, AKLEHTHUPOBATH BHUMAHHME CTYJAEHTOB HA OCHOBHBIX KATETOPHIX,
ABJICHUSIX U IPOLECCaX, 0COOEHHOCTIX MX npoTekanus. Cienayer apryMeHTUPOBAHO
000CHOBaTh COOCTBEHHYIO MO3ULHMIO MO CIOPHBIM TEOPETUYECKUM BOIPOCAM.
[IpuBoauThs mpuMephl. 3afaBarTh MO XOAY H3JIOKEHHS JIEKIIMOHHOTO MaTepuana
PUTOPUYECKHUE BOMPOCHl U CAMOMY JaBaTh Ha HHUX OTBET. OJTO CIHOCOOCTBYET



aAKTUBH3AIIMN MBICTUTEIBHON EITEIILHOCTH CTYACHTOB, MOBBIIIICHUIO HX BHUMaHUS
W MHTEpeca K Marepuany JIeKIuu, ee cojepxkanuto. [IpemonaBatens IOKEH
PYKOBOJUTH PabOTOM CTYJICHTOB IO KOHCIEKTHUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
NOYEPKUBATh HEOOXOJIUMOCTh OTPAKEHHSI B KOHCIEKTAaX OCHOBHBIX IOJOKEHUN
U3y4aeMOil TEMBI.

B 3akmrounTtenbHOM YacTH JIEKIMU HEoOXoaumo chopMyaupoBaTh 0O0IHE
BBIBOJIBI TI0 TE€ME, PACKPBIBAIOIINE COJEP’KaHUE BCEX BOMPOCOB, MOCTABICHHBIX B
nexknuu. OOBSABUTH IUIAH OYEPEAHOTO CEMUHAPCKOTO 3aHATHS, JaTh KpaTKHe
PEKOMEHIAIMH TI0 TMTOJATOTOBKE CTYACHTOB K CEMUHAY.

[Ipu 5TOM BO BCEX YACTAX JIEKIMH HEOOXOJUMO BECTH AUAJIOT CO CTYJAECHTAMU
Y JJaBaTh CTYJICHTaM BO3MOKHOCTb IUCKYTUPOBATh MEKy COOOM.

[lenr mpakTHYECKUX 3aHATHH OOECIEYWTh KOHTPOJIb YCBOCHHUS YUEOHOTO
Martepualia CTyJeHTaMU, paclIupeHre U yriyOJieHUue 3HaHUM, MOJyYeHHBIX MU Ha
JEKIUSAX M B XOAE CaMOCTOSTENbHOW paboThl. IloBbilieHne >(hPEeKTUBHOCTH
NPaKTUUYECKUX 3aHITUH  JOCTHTAeTCs TOCPEJACTBOM  CO3JIaHHUSI  TBOPUECKOM
00CTaHOBKH, pacrojararieil CTyIeHTOB K BhICKa3bIBAHUIO COOCTBEHHBIX B3IJISIIOB
U CYXXJEHUH 1O 00CYyX/IaeMbIM BOIIPOCAM, KEJIaHUIO y CTYJIEHTOB MOpadoTaTh Y
JIOCKH TIPU PEIICHUH 3a/1a4.

[Tocne Kaxmoro JIGKIIMOHHOTO ¥ TPAKTUYECKOTO 3aHSATHS  ClelaTh
COOTBETCTBYIOIIYIO 3alMUCh B JKypHallax yd4eTa TIOCEIMIaeMOCTH 3aHSTHH
CTYJIEHTaMH, BBISICHUTD Y CTAPOCT YUEOHBIX TPYIINT MPUIUHBI OTCYTCTBUS CTYICHTOB
Ha 3aHATHAX. [[pOBOUTH TPYIIIOBEIE M MHANBUYATbHBIE KOHCYJIbTAIUN CTYACHTOB
0 BOTIPOCaM, BO3HUKAIONIUM Yy CTYJEHTOB B XOJI¢ MX IMOJATOTOBKH K TEKYIICH H
MIPOMEKYTOUYHOHN aTTECTAIMH 0 YUCOHOU AUCITUIUIMHE, PEKOMEHI0BATh B TIOMOIIIH
y4eOHBIC U IPyTHE MaTepHabl, a TAKXXE CIIPABOUYHYIO JIUTEPATYPY.

B JeKIMOHHBIX WM TPAKTHYCCKUX HEOOXOJUMO BECTH JHAIOT CO
CTyJICHTaMU U J]aBaTh CTYJICHTaM BO3MOXKHOCTh IUCKYTUPOBATh MEKy COOOM.

[IpenonaBarens, MPUHUMAIOIIUN HK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
PABWJIHHOCTD BHICTABIICHUS OIICHKHU.



Tpunoowcenue

CTpykTypa u cofep:kaHue IMCHUNINHBI «COBpeMeHHbIe TEXHOJIOTHHU YIIPABJIEHUS B OMOTEXHOJI0THYECKOM
NMPOM3BO/JICTBE)» M0 HANIPABJIEHHUIO MOATOTOBKH
19.03.01 «buorexHoJorusg»

(0axanaBp)
Buabl yuedHoit padoTsl, Dopm
o - BKJIIOYASI CAMOCTOSITEILHYIO Buabl camocTosiTe/IbHOW padoThI bl
5 z £ padoTy CTY1€HTOB, CTY/IEHTOB arrect
Paspnen ) g 3
z 3 = U TPYA0EMKOCTh B Yacax anuu
n/n o |T 3 I/
JI C Jlag | CPC | KCP | K.P. | K.IL | PTP | Pegepar | K/p | D | 3
BocbMoii cemectp
BBenenmne. /Ipeomem, 3a0auu u
cooeparcanue oucyuniunsl. [eau u
sa0ayu ¢ynxyuonuposarus ACY.
Ocnosnvie cmpykmypor ACY T11,
1.1 | obnacmu ux npumenenus, 7 1 0,2 0 6 +
00CMOUHCMEA U HeOOCMAMKLU.
Cmpykmypa Kypca, e2o Mecmo u
POJIb 8 N0020MOBKe bakanaspa,
CB513b C Opy2uUMU OUCYUNTUHAMU.
1.2 | OZHOKOHTYpPHBIE CHCTEMBI 7 2-3 103 0 6 +
ynpaBJieHHs
OoHoKkoOHmMypHblE cucmemyvl («no
B03MYUJEHUIOY, «NO OMKIOHEHUION),
cpepa ux npumenenus,
00CmMoOuHCmea, HedOCMamKu.
OcHosHble 3aKOHbL pe2yIupOo8aHUs,




8UObI BO3MYUJeHUU, NOKA3amenu
Kauecmea pe2yiupoeaHus.
Henpepuignoe, ouckpemnoe u
UMNYTbCHOE YNpasieHue.

JInHeiiHbIe cHCTEMBI YIIPABJICHUA
Jluneiinvle cucmemvl  ynpaenieHus.
Ipunyun cynepnozuyuu. OcHOBHblE
munogvie 36eHbs. OOHOKOHMYpHbIE
cucmemsl ynpaenenus, 11-, U-, ITH-,

1HJ[- 3aKOHbI YAPABIIeHUA.

1.3 4 0,5 10
Kackaonvle cucmemwvr ynpasnenus,
KOMOUHUpOBAHHbIE cucmemvl
ynpaesnenus, ycnosus ux
peanuzyemocmu. Hacmpoiixka
cucmem ynpaesienus, oyeHKa
YCmMouyuU8oCmu.
HesuHeliHbIe cHCTEMBbI
ynpaBJieHust
Henuneiinvle cucmemvl ynpasnenus.
dDa3zosvie nopmpemol cucmem
1.4 | smopoeo nopsoxa. Memoo uzoxiun, 56 |05 10
Memoo npunacogvleanus. Penetinvie
3QKOHbI YNPAGIeHUS.
Aemoxkonebanus, yCmouuu8oCcms
asmokoneoanul.
1.5 | Jlornyeckue CHCTEMbI 7 0,5 8

ynpasJieHHs

Jlornuyeckue cUCTEMBI YIIPABIICHHUS.
OCHOBBI IBOMYHOM JIOTUKH, PaBUjIa
peoOpa3oOBaHMs JIOTHIECKUX




BBIPa)KCHUH, B3aUMHOE
COOTBETCTBUE JIOTHYECKUX CXEM U
cxeM ynpasienus. [loctpoenue
TaOJIMII ICTUHHOCTHU M JIOTHYECKUX

CXEM.

Texuuueckue cpeacTsa
aBTOMaTuU3alMmu

Texnuuecxue cpeocmsa
asmomamuzayuu. Jlamuuxu,

npeobpazoeamenu,  KOHMpOJLEpy,
ucnoHumenvHvle MexaHusmol. Buouvl

Le |xonmponepos, YUK pabomvi 89 |05/ 05 6
KOHMPOJLIEPOS. Fnoku
6600a/8v16004a. Ocobennocmu
AHAN020-YUPPo8020
npeobpaz06anusL. Pacuém
UHPOPMAYUOHHO2O nomoxa.
Ilonamue o cmaHOapmMHbIX s3bIKAX
NPOCPAMMUPOBAHUSA KOHMPONIEPO8.
Peryimpyrouue opransl
Pecynupyrowue opeaHbl.
Pezynupyrowue  xnanamnvi:  6v160p
YCI0BHO20 HNpPOX00d U PACXOOHOU
Xapakxmepucmuxu. Cpasnenue
1.7 | nuesmamuueckux u 10 0,5]| 0,5 10
INEKMPOMASHUMHBIX KIAanaHos.
To3uyuonepoi. Ocobennocmu

npuMeHenUss MeMOPAHHbIX KIANAHOB.
Omceynvie knanawol. HO, H3
KIAQnaHbl.




1.8

OcCHOBHbBIE TEXHOJOTHM TMepenavun
curnayios B ACY TII

OCHOBHBIE TEXHOJIOTHM TIeperayu
curHano B ACY TII. CrannapTtHble
curHanel 4-20 MA, 0-5 B, RS-485,
HART-npoTokos, Modbus,
Industrial Ethernet, Zig-Bee. Cpenpl
nepefadyd, MPOTOKOJIBI  Mepeaadu
JTAHHBIX. DTajoHHAasA MOJeJb
B3aUMOJICHCTBUSL OTKPBITBIX CHUCTEM
U1 MPOMBIIIIEHHON
aBTOMAaTHU3aIHH.

11

0,5

10

1.9

Cucremsl ylpaBJeHUs
TeXHOJOTHYECKHM TMPOLECCOM U
npeanpusTHeM

SCADA, MES u ERP cucremsl.
Hepapxuueckue CHUCTEMBI
yIpaBJIECHHUS, pacnpenesEHHbIe
CHCTEMBI, CUCTEMbI Ha OCHOBE mesh-
cereil. Ilopsmox paspabotku ACY
TII. JIoOKyMEHTBI, HCIOJIb3yEMbIE
npu MpoeKkTupoBaHuM. PazpaborTka
3a/1aHNUI HA IPOEKTUPOBAHUE.

12

0,5

1.10

ACY OHOTEeXHOJIOTHYECKHMH H
XUMHYECKHUMH MPOIecCaMu

Ocobennocmu cozoanus ACY TII 6
XUMUYECKOU NPOMBIULLEHHOCIU:
OCHOBHbIE KOHMYPbL pe2yiupo8aHus
napamempos

npoyecca, KOHmMpoOJb U obecneuenue

MEeXHOI02UYeCKUxX

13-15

0,5




nodycapo- U 83pbloHe30naACHOCU,
ABMOMAMUSUPOBAHHBINL  KOHMPOTb
npoyecca, 6HeceHue Ynpaeisiouux
6030elicmaull.

Oo0ecnieuenne oesomacuoctu ACY
T

OcHognoie onacHocmu
MEXHON02UUECKO20 npoyecca.
Ocobennocmu NPOeKmMupo8aHus

ACY onacueix npouszsoocma: 6vl60p
UCNOJIHEHUsL D]IeKmpooOOPYO008aHusl,

1.11 16 0,5
86100p aneopumma pabomul
3aNOpHO-pe2yupyrowel apmamypul,
pacuém HAOENCHOCMU
Dpe3epeupoBaHHbIx cucmem.
Paspabomrxa 3a0aHUsL Ha
npoeKmuposaHue cucmem
NPOMUBOABAPULIHOU 3AUYUMNDBL.
CoBpeMeHHbIE TeXHOJIOTUH
ylnpaBJieHHS.
Hcnonvsosanue 8CMPOEHHBIX
aoanmueHvIxX Mamemamuyeckux
1.12 . . 17 0
MoOeneli; Helpocemesbix
MexHoN02Ull, annapama HeYémKou
JIO2UKU, UCKYCCMBEHHO20
uHmennexma.
1.13 | UupopmanuoHHas 6€301IACHOCTb. 18 0

OcHogbl UHDOPMAYUOHHOU
bezonacHocmu: paszepanuienue npas
Jocmyna,  NOIUMUKY  napoiel,




annapammoie cpedcmea
02paHudenus
HeCaHKYUOHUPOBAHHO20 ~ OOCMYNA.

Llugpposanue, accumempuuHoe
wugposanue. DI Xew-¢hynryus.
Cepmugpuramboi. Pe3zepsnoe

konuposganue. RAID —mexnonozuu,
UHKpemeHmHubvle apxuevl. Texnonocuu
BUPMYATUAYULU. Obnaunsie
MEXHON02UU.

d?opma ammecmauuu

19

Bcero yacoB no gucuuIjinHe B
CeIbMOM CeMeCTpe

108
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