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1. Hean ocBoeHMS TUCHUTLINHBI

Ieab10 0CBOCHUS TUCIUTIIIUHBI
«ABTOMATH3UPOBAHHBIC CHCTEMBI YIIPABICHUS OMOTEXHOJIOTHUYCCKUMU MTPOIIECCAMID)
SBJISIETCS
— MOJIyYCHHUE MPEJICTABICHUS O TEOPETUYECKUX OCHOBAX M COBPEMEHHBIX METOJIax
pa3pabOTKU U IKCIUTyaTallMd CUCTEM YMPABJICHUS TEXHOJOTMYECKUMH MpOolieccamu
XUMHUYECKUX MPOU3BOICTB.

K ocHOBHBIM 3ajayaM OCBOEHHUS JAUCHUIUIMHBI «ABTOMAaTU3UPOBAHHBIC
CUCTEMBI yIIpaBICHUSI OMOTEXHOIOTUYECKUMHU MPOIIECCAMU» CIIEAYET OTHECTH:
— [OJIyYeHUE TMpPEACTaBICHUS 00 aBTOMAaTU3UPOBAHHOM U  aBTOMAaTUYECKOM
KOHTPOJIE OMOTEXHOIOTUYECKHUX MTPOLIECCOB;
— (popmupoBaHre 3HAHMI O COBPEMEHHBIX NPHUHIMIAX, METOJaX M CpeIcTBax
KOHTPOJIE  (PU3MYECKHX BEIMYMH TPUMEHHUTEIBHO K OHOTEXHOJIOTHYECKUM
MIPOU3BOJICTBAM, BUJIaX MOTPEIIHOCTEHN, METPOJIOTUUECKUX XaPAKTEPUCTUKAX CPEJICTB
U3MEpEHUS,
— MPUOOPETEHNE HABBIKOB MPOEKTUPOBAHUS CHUCTEM aBTOMATHYECKOIO KOHTPOJIS U
yIpaBJiCHUS;
— MOJy4YeHUE TpeCTaBleHus 0 GopMe U COJEpKaHUU MPOEKTHOW JOKYMEHTAaIUH,
Kacarolecs pa3paboTKi aBTOMATU3UPOBAHHBIX U ABTOMATHYECKUX CUCTEM.

2. Mecto nucuunimubl B cTtpykrype OOII 0akanaBpuara

JucrurnHa «ABTOMaTU3UPOBAHHBIC CUCTEMBI YIPaBJICHUS
OMOTEXHOJIOTUYECKHUMH  MPOIECCaMU» OTHOCUTCS JUCIMIUIMHAM TI0  BBIOOpY
OCHOBHOM 00pa3oBaTebHON POrpaMMbl OakajaBpuarTa.

«ABTOMATH3UPOBAHHBIC CUCTEMBI YIIPABIECHUS OMOTEXHOIOTUIECKUMH TIPOIIECCAMI)
B3aMMOCBSI3aHa JIOTMUECKH U  COJEPKATEIbHO-METOJAUYECKA CO  CIEAYIOUUMHU
aucuumHamu 1 npaktukamu OOIT:

B 6a3060ii wacmu 6azoeozo yukna (b1.1):
— b.1.1.9 «BrpIciias maTemaTuka;
— b.1.1.6 «OcHOBBI HHDOPMALTMOHHBIX 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 TpyJ0EMKOCTh JUCIHHUILIMHBI COCTaBIseT 3 3aueTHple eauHuIlpl, T.e. 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.

CrpykTypa © COAEpkKAaHHE JUCHUIUIMHBI «ABTOMATU3UPOBAHHBIE  CHCTEMBI
yrpaBiieHus: OMOTEXHOJOTUYECKUMHU TMPOIEeCcCaMu» IO CPOKaM M BUJaM PalOOThI
OTPaXEHBI B MPUIJIOKECHUU.

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 TMpoIEecca, KOHTPOJIb U OOECMEUEHUE CTEPUIBHOCTH, TIOXKapO- U
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 mnpenofaBaHus JUCLHUIUIMHBL «ABTOMAaTHU3UPOBAHHBIE CHUCTEMBI
yIpaBJICHUS OMOTEXHOJOTHYECKUMHU MIPOLIECCAMID) U peanuzanus
KOMIIETEHTHOCTHOIO  MOAXOJAa B  M3J0KEHWM M  BOCHPHUIATHM  Marepuaa
MpeaycMaTpuBaeT UCIHOJb30BaHUE CIEAYIOMIMX aKTUBHBIX M MHTEPAKTUBHBIX (POpM
MIPOBE/ICHUS TPYMIOBBIX, UHJIMBUAYAIbHBIX, AyJJUTOPHBIX 3aHATUH B COYETAHUU C
BHEAYAUTOPHOU pabOTOI C 1Eeabl0 GOPMUPOBAHUS U PAa3BUTUSA MPO(HECCUOHATBHBIX
HABBIKOB 00yYaroumxcsi:

— MOJITOTOBKA K BHITIOJIHEHUIO JIA0OPATOPHBIX paboT B 1TaOOpaTOPUSIX BY3a;

— OopraHu3alus U NpoBEJAEHHUE TEKYIEro KOHTPOJIS 3HAaHUM CTYJEHTOB B (opme
0JIaHKOBOT'O TECTUPOBAHUS;

— IPOBEJICHUE NHTEPAKTUBHBIX 3aHATHI 110 IPOLELYPE MOATOTOBKU K HHTEPHET-
TECTUPOBAHUIO Ha CalTax: i-exam.ru, fepo.ru.

VY aenpHBIN BeC 3aHATUH, MPOBOJUMBIX B HHTEPAKTUBHBIX (opMax, ompesesieH
[JIABHOM 1eJbl0  00pa3oBaTeNbHOM MporpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTA
oOy4JarommMxcss M COJAEpPNKAHUEM JUCUUIUIMHBI «ABTOMATH3UPOBAHHBIE CHCTEMBI
yOpaBieHUs OMOTEXHOJIOTMYECKMMH MpOLIECCaMM» W B LEJIOM MO JAWCIUIUIUHE
coctapisier 10% ayauTOpHBIX 3aHITUWA. 3aHITHSA JICKIMOHHOTO THUIA COCTABJISIOT
50% ot oObemMa ayJUTOPHBIX 3aHSATUH.

6. OueHo4HbIe cpeacTBA /sl TEKYLIEro KOHTPOJIsl yCIIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCcTAlMU 10 UTOTaM 0CBOEHHUS TUCHUIJIMHBI U Y4eOHO-
MeTonYecKoe obecneyeHue caMoCTOsITe/IbHOI padoThI CTY/1E€HTOB.

B mnporecce o00yueHus WCHONMB3YIOTCS CIEAYIONIME OIEHOYHBIE (POPMBI
CaMOCTOATENLHON PabOThI CTYIEHTOB, OIICHOYHBIC CPEICTBA TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH M TIPOMEXYTOUHBIX aTTECTAITHI:

— TIOJITOTOBKA K BBHIMIOJIHEHUIO CAMOCTOSATEIBHBIX PA0OT M UX 3aIIHTA.
— IIPOBEJIEHUE KOHTPOJIbHBIX pa0doT U 00CYkACHHE OUTUOOK.

OneHOYHbIE CpPENCTBA TEKYLIEro KOHTPOJS YCHEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3aJlaHus B popMe OJAHKOBOTO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, I KOHTPOJIS OCBOCHUS OOYHAIOIIMMHUCS Pa3AesiOB JUCIUTIINHBIL.

OOpa3npl TECTOBBIX 3aJaHUM, KOHTPOJBHBIX BOIPOCOB M 3aJaHUN IS
MPOBEICHMSI TEKYIIETO KOHTPOJIA, D3K3aMCHAIIMOHHBIX OWIIETOB, TPHUBEICHHI B
MPUJIOKEHHH.



6.1. ®oHI OLEHOYHBIX CPEICTB /ISl IPOBEACHUS POMEKYTOYHOM aTTeCTANMHU
o0y4aromuxcst o AUCHUILIHHE (MOAYJIIO)

6.1.1. Ilepeyenbp KOMNETEHIIMM C yKa3aHUEM 3TanoB WX (HOPMUPOBaHMS B MPOIIECCE

OCBOEHHSI 00pa30BaTEIbHON IPOTrPaMMBI.
B pesynbpTaTe 0ocBOCHHS TUCIHMILUIMHBI (MOTYJIs) POPMUPYIOTCS CIIEAYIONINE KOMITIETCHIINH:

Kon B pe3yabTaTte ocBoeHusi 00pa3oBaTeIbHON NPOrpaMMbl 00y4Yaromuiics
KOMIIETeHINH JOJI5KEH 00J1a1aTh
OIIK-2 CrocoOHOCTE ¥ TOTOBHOCTH MCIIOJIb30BAaTh OCHOBHEIE 3aKOHBI

€CTCCTBEHHOHAYYHBIX JUCHUIIINH B HpO(bGCCHOH&J'II;HOﬁ ACATCIIBHOCTH,
MMPUMCHSATH MCTOABI MATEMATUYCCKOT'O aHAJIN3a U MOACIIMPOBAHUS,
TEOPETUUECCKOTO U SKCIICPUMCHTAJIBHOTO UCCICIOBAHUS

I1K-8 CnocoO6HOCTh paboTaTh ¢ HAYYHO-TEXHUYECKON MH(pOpMAITUEH,
UCIIOJIb30BaTh POCCUHCKUI U MEKYHAPOIHBIH OMBIT B TPO(ECCUOHATLHON
JeATEIbHOCTH

B mpoiiecce ocBoeHusi 00pa3zoBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIMHU, B TOM
YHUCJIC WX OTACIbHBIC KOMIIOHEHTHI, (DOPMUPYIOTCS TMOATAITHO B XOJE€ OCBOCHUS
OoOyyYaroImMUMHUCs JUCHUUIUIMH (MOJyJeil), MPaKTUK B COOTBETCTBUM C Y4e€OHBIM
MJIAHOM U KaJICHJIapHbIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmoka3areJjieid ¥ KpUTEpHeB OLICHMBAHMS KOMIIETEHIIHIA,
(opMupyeMBbIX IO UTOraM OCBOCHHS AUCHUILIUHBI (MO1YJIs1), OMUCAHUE IIKAJ
OLICHUBAHMSA

[lokazareneM OLICHMBAHUS KOMIETEHLHMM Ha pa3IMUHbIX JTamax Hx
bopMHUpOBaHUS SBISETCSA JTOCTHKEHUE OOYUYAIOMIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB
OoOy4eHHUsI TI0 JUCITUTUTHHE (MOIYJIIO).



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

Iloxa3aTteasn Kputepuu ouenuBanus
He3aurteno 3a4TeHO
3HATh: OO0yyJaromuiicss IEMOHCTPHPYET TOJTHOE OTCYTCTBUE HITH OOy4aromuiicsi IEMOHCTPHPYET TOJTHOE COOTBETCTBUE CIIEIYIOINX
OCHOBBI aBTOMAaTHYECKOTO HEIOCTaTOYHOE COOTBETCTBHE CIEAYIONINX 3HAHUN: OCHOBBI 3HAHUMN: OCHOBBI aBTOMATHYECKOTO KOHTPOJIS;
KOHTpOJIS; aBTOMAaTUYE€CKOTO KOHTPOJIS; MaTeMaTHYECKUEe OCHOBBI TECOPUH YIIPABICHHS U 00paOOTKH

MaTeMaTUu4YCCKMUEC OCHOBBI
TCOPUH YIIPABJICHUS U
o0paboTku
TEXHOJOTUYECKUX JTAaHHBIX.

MAaTCMATUYCCKUC OCHOBBI TCOPHHU YIIPABJIICHUS U O6pa6OTKI/I
TCXHOJIOTUYCCKHUX OaHHBIX.

TCEXHOJIOTUYCCKHUX OAaHHBIX, CBO60,Z[HO OIepupyeT HpI/IO6peTCHHLIMI/I
3HaHHUAMH.

yYMeTh:

OLICHUBATD
MHPOPMALMOHHYIO
MIPOU3BOIUTEIILHOCTh
CHCTEM YIPaBJICHHUS;
paboTarh C COBpEMEHHBIMH
MPOTPaMMHBIMH [TaKeTaMU
coopa, o6paboTKH,
MPEJCTaBICHHUS U XPAHECHUS
nHpopmanuu.

OOyuaromuiicst He yMeeT WM B HeJOCTaTOYHON CTENeHN
yMeeT OLICHUBaTh HH(POPMAIIMOHHYIO IPOU3BOIUTEIBHOCTD
CHCTEM YyTIPaBJICHHUS;

paboTtaTh ¢ COBpeMEHHBIMH POTPAMMHBIMU HTaKeTaMH cOopa,
00pabOTKH, IpeACTaBICHHUS U XpaHeHUS HHQOpMAaLIHH.

OO6yuatomuiicst JeMOHCTPUPYET MOJTHOE COOTBETCTBHE CIIEIYIOIIUX
YMEHUIl: OlIeHUBaTh HH(POPMAIIMOHHYIO IPOU3BOJUTEIBHOCTD CUCTEM
YIIpaBICHUS;

paboTaTh ¢ COBpeMEHHBIMU IPOTPaMMHBIMU TTakeTaMu cOopa, 00paboTKH,
npeacTaBieHus U xpaneHusa nHopmanuu. CBOOOAHO onepupyeT
MIPHOOPETECHHBIMY YMEHHUAMH, IPUMEHSIET UX B CUTYAIUSIX MOBBIIICHHON
CJI0’)KHOCTH.

BJIAJIETDh:
CIIELIMAIBHOMN
TEPMHUHOJIOTHEN U
HOPMAaTHBHO 0a30ii B
o0acT MPOEKTUPOBAHUS
CHUCTEM aBTOMAaTHU3AIHU
OMOTEXHOJIOTHYECKUX
MIPOU3BOJICTB;

OOyuatomuiicst He BIaJeeT I B HEOCTATOYHOU CTETICHU
BJIQJICET CICIUAITBHON TEPMUHOJIOTUEH 00JIACTH CUCTEM
aBTOMAaTHU3aI[UU, ABTOMATUIECKOTO KOHTPOJISI 1 MOHUTOPUHTA,
KOHTPOJISl KauecTBa U3JIeNIUNA U MPOAYKIUH.

OOyJaromuics B TOJIHOM 00BEME BIIaICET CIECITHATBHON TEPMHUHOIOTHEH
00J1aCcTH CHCTEM aBTOMATH3AIlMH, aBTOMATHYECKOTO KOHTPOJISI U
MOHHTOPHUHTA, KOHTPOJISI KA4eCTBA M3ACIUN U IPOAYKIIUH, CBOOOIHO
MIPUMCHSCT ITOJIYYCHHBIC HABBIKKU B CUTYallUAX MOBBINIIEHHON CII0KHOCTH.




OCHOBHBIMH HaBBIKAMU
paboThI C MPOEKTHOM
JOKYMEHTAIUe cucteM
aBTOMAaTH3aI[MU XUMHUKO-
TEXHOJOTHYECKHUX U
OHMOTEXHOJIOTHUECKUX
MIPOU3BOJICTB.

IK-8- Cioco6HOCTH paboTaTh ¢ HAYYHO-TEXHUUYECKOW MH(POPMaLIUE, HCIOIb30BaTh POCCUHCKUI U MEXTYHAPOIHBINH OMBIT B PO ECCHOHATHLHON

JCATCIIBHOCTH

3HATb:

COBpEMEHHBIC Pa3padOTKH B
00J1aCTH TEXHUYECKHUX U
IIPOrpaMMHBIX CPEICTB
aBTOMAaTH3AIHH.

OO0yuaromuiics JEMOHCTPUPYET MOTHOE OTCYTCTBHUE WITH
HEJIOCTATOYHOE COOTBETCTBUE CIICYIOUINX 3HAHUI:
COBpPEMEHHBIC TEXHUUCCKUE U MPOTPAMMHBIC CPEICTBA
aBTOMATH3AIUH

OOyuaromuiicst JeMOHCTPUPYET TIOJTHOE COOTBETCTBHE CIIETYFOIIUX
3HAHWI: COBPEMEHHBIE TEXHUYECKUE U MPOTPAaMMHBIE CPEICTBA
aBTOMAaTHU3aIUH, CBOOOTHO ONIEpUPYET MPUOOPETEHHBIMU 3HAHHUSIMH.

yMeEThb:

CPaBHUBATh TEXHOJOTHUECKHE
U CXEMHBIE PeIICHHS
Pa3INYHBIX TOCTABIINKOB.

OOyuJaromuiicss He yMEET WiIN B HEIOCTAaTOYHOM CTEIICHU
YMEET CPaBHUBATh TEXHOJOTHUECKUE U CXEMHBIC PEIICHUS

OOyuaromuiicst JeMOHCTPUPYET TIOJTHOE COOTBETCTBHE CIICTYFOIIIUX
YMEHUI: CPAaBHUBATH TEXHOJIOTHUECKHUE U CXEMHBIC PEIICHUS

BJIAJIETh:
OCHOBHBIMU
MEXIyHapOIHBIMU
CHUMBOJIaMH ¥ TCPMUHAMH B
001acTi MPOEKTUPOBAHUS
CHCTEM aBTOMAaTH3aIINH.

OOyyaromuiicst He BIa/ICeT WM B HEAOCTATOYHOH CTENECHH
BiageeT OCHOBHBIMU MEXIYHAPOIHBIMA CHUMBOJIAMH U
TEPMHUHAMH B 00JIACTH MMPOSKTUPOBAHUS CUCTEM
aBTOMATH3aLUHU..

OOyuaromuiics B motHOM o0beMe BrazieeT OCHOBHBIMH
MEXJTyHapOIHBIMUA CUMBOJIAMH U TEPMUHAMH B 00J1aCTH POCKTUPOBAHHUS
CHUCTEM aBTOMATH3AIUN. .




[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
MHHHCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EIEPALIAN

®EJIEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILIETO OBPA30BAHHSI
«MOCKOBCKHMM NOJIUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hamnpasnenue noarorosku: 19.03.01 buorexHomorus
OII (mpouiib): «bUOTEXHOTOTHS
dopma 00yueHUs: 3a09Has

Bug HpO(i)eCCHOHaHLHOﬁ JACATCIIbBHOCTH: HAYUYHO-UCCIICAOBATCIILCKAA

Kadenpa: «Annaparnoe oopmieHre 1 aBTOMATH3AIM TEXHOJIOTUYECKUX MTPOU3BOJICTB

®OH/I OHEHOYHBIX CPEJICTB

MO JUCHUIIJIUHE

ABTOMATH3HPOBAHHbIC CHCTEMbI YIIPABJICHUS

OMOTEeXHOJOrHYEeCKMMU MPOLECCAMH

Cocrasg: 1. [Tacriopt ¢oHIa OIIEHOYHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPEJCTB:

2.1 KoMIuiekTsl 3a1aHlii KOHTPOJIBHBIX PaloT;

2.2 KoMIUIEKT BOIIPOCOB K 3a4ETy

CocTaBuTeIN:

3yoos /I.B.

Mocksa, 2021 rox



NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

Tao0muua 1

ABTOMATU3UPOBAHHBIE CUCTEMbI YIIPABJIEHUA BUOTEXHOJIOI'MYECKUMHU ITPOHECCAMHU
OI'OC BO 19.03.01 «buoTexHoa0rus»
B mpotiecce ocBoeHUs JaHHOM TUCIUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CIIeAYIOIINe
o0menpodgeccuoHaTIbHbIE KOMIIETEHIIUH:
KOMIIETEHIIUA [l'[epeqem, KOMIIOHEHTOB TexHoJiorus Dopma CreneHu ypoBHeil 0CBOCHHA
NH- DOOPMYJINPOB- ¢GopMuUpOBaHM (OUEHOYHOI0 [KOMIIETEHIIH
JEKC KA b cpeacTBa
KOMIIeTeHI Uil
OIIK-2 |CnocoOHOCTh U 3HATH: eKIus, K/P [a30BbIii ypoBeHb:
FOTOBHOCTB OCHOBBI aBTOMaTHYECKOTO CaMOCTOSITEIb BOCIPOM3BO/ICTBO IIOJyYEHHBIX 3HAHUII B
MCII0JIb30BATh KOHTPOJIS; Hasi paboTta XOJI€ TEKYLETO KOHTPOJIS
OCHOBHBIE 3aKOHBI MaTeMaTHYeCKHUe OCHOBBI TEOPUHU [[loBbIIEHHBIH YPOBEHb:
€CTECTBEHHOHAYYHBIX [yIIPaBIICHUS U 00pabOTKA [IPAKTUYECKOE IPUMEHEHUE IIOJIyYEHHBIX
NUCLIUILINH B TEXHOJIOTHYECKUX JTAHHBIX. BHaHUW B  Ipolecce  TMOArOTOBKU K
npoeCCHOHATBPHONH  |YMeTh: CEMHUHapaM, K BBICTYIUIEHHIO C JOKJIaJJOM
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

OHMOTEXHOJIOTHYCCKUX IIPOU3BOJICTB.

B nporiecce ocBOeHUS JTAHHOW JUCIUTIIUHBI CTYAEHT (OPMHUPYET U IEMOHCTPUPYET CICAYIOIINE
npodeccuoHaIbHbIe KOMIIETCHIMHU:

B IpO(eCCHOHATBLHOM
NesTeIbHOCTH

Me)KHyHapOHHLIﬁ OIIBITICPABHUBATH TEXHOJIOTHYCCKUC U

ICXCMHBIC pGIHeHI/Iﬂ paanqux
IMOCTABILMKOB.

Baagers:

(OCHOBHBIMHU MEXIYHAPOAHBIMU
CUMBOJIaMHU U TepMI/IHaMI/I B 06J'IaCTI/I
MPOEKTUPOBAHUS CUCTEM
ABTOMAaTHU3alInN.

KOMIIETEHLIMHU [l'[epeqem) KOMIIOHEHTOB TexHos0rus dopma CTeneHu ypoBHeH 0CBOCHUS
MNH- O®OPMYJINPOB- (¢GopMuUpOBaHM (OUEHOYHOI0 [KOMIETEHIMH
JTEKC KA b cpeacTBa
KOMITeTEeHII Ui
K-8 CriocoGHOCTh 3HATB: IeKLINs, K/P a30Bblil yPOBEHb:
paboTaTh ¢ HAYYHO-  [COBPEMEHHBIE Pa3padOTKU B CaMOCTOATEIb BOCIIPOM3BOZCTBO I1OJy4YECHHBIX 3HAHUU B
TEXHUYECKOMN 007aCcTH TEXHUYECKUX U Hasi paboTta XOJI€ TEKYLIETO KOHTPOJIS
nH(popMaLue, [IPOTPaMMHBIX CPEJICTB [[loBBILIEHHBII YPOBEHD:
MCII0Ib30BATh ABTOMAaTHU3AIIH. MIPAaKTUYECKOE TMPUMEHEHHE  IOJIyYEHHBIX
[POCCUWCKUI U YMmerh: BHAHMI B IIpOLIECcCe MOATOTOBKH K CEMUHApawm,

K BBICTYIUICHUIO C TOKJIAA0OM




Ta6.1mua 2. Hepeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJINHE ABTOMaTI/ISI/I[ZOBaHHI)IG CUCTCMBEI YITPABJICHUA OMOTEXHOJIOTHYECKUMH ImponeccaMun

HanmenoBanue
o
Ne OLICHOYHOTO Kparkas XapaKTepUCTHKA OLIEHOUHOTO CPe/ICTBa IIpencraBnenne onenoynoro cpencrea B GOC
OC CpeACTBa
KonTponbhas padota (CpeiCTBO NPOBEPKH YMEHUN MPUMEHSTHh MOJIYYCHHbIE 3HAHUS IS .
1 KoMIIeKT KOHTPOJIBHBIX 3aJJaHUi 110 BapUaHTaM

(K/P)

PCHICHUA 3ala4 OIMPCACIICHHOI'O TUIIA 11O TEMC UJIN Pa3aCily




IIpunoxenue 2.1

KoMiuiekT 3aianuii 1J1 KOHTPOJIbHOI padoThI
10 UCIUIUIMHE

ABTOMATH3UPOBAHHBIE CUCTEMbI YIIPABICHHS OMOTEXHOJIOTHYECKUMHU MPoLleccaMu
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. [loHATHE yCTONYMBBIX U HEYCTOMUMBBIX CUCTEM U cOCTOAHUN. Onpenenenne
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. Haittu nuadopMannoHHbIA TOTOK: HE00X0[UMa TOYHOCTh U3MEPEHUS TEMIIEPATYPhI HE
nmxe 0,1 °C, nnanazon uzmepenus — 0..100 °C, nepuog ornpoca — 1 munyTa.

3ananue 3. [lonsrue dazoBoro noptpera. [Ipumepsl pazoBbIX HOPTPETOB CUCTEM BTOPOTO MOPSAKA.
3ananue 4. CructeMsl yIpaBieHUs C BHYTPEHHEN MOJIENbIO. Y CJIOBHSI IPUMEHUMOCTH,
MIPEUMYIIECTBA U HEJOCTATKH.

3ananue 5. Jlormueckue cuctemsl yrpasieHus. CHHTE3 TaOJIUI] HCTHHHOCTH.

BaPHaAHT S . e

3aganue 1. [lepeBectu yucio 101 u3 mecTHaAIATEPUYHON CUCTEMBI B BOCBMEPUUYHYIO.

3ananue 2. Haiiti nH)OpMaIMOHHBINA TTOTOK: HEOOX0IMMa TOYHOCTh U3MEPCHHS TEMIIEPATYPHI HE
Hwke 0,1 °C, auanazon uzmepenus — 0..150 °C, nepuoa onpoca — 0,5 MUHYT.

3ananue 3. HenuHeiinble cUCTeMBl. ABTOKOJICOaHUS. .

3ananue 4. I1, [11-, U-, [T ]I- peryasiTopsl.

3amanue 5. JIoruyeckrue CUCTEMBI YIIpaBICHUS. Y IPOILIEHUE JJOTUYECKUX BBIPAKCHHIM.

BapUMaHT 6 ... o e
3aganue 1. [lepeBectu ynciao 101 u3 BOCbMEpUYHON CUCTEMBI B IIIECTHAIIIATEPUYHYO.
3ananue 2. Haittu nHQOpMaMOHHBINA OTOK: HE00X0AMMAa TOYHOCTh U3MEPEHUS IaBJICHUS HE
Hke kiacca ToyHocTH 0,5. nuanazon usmepenus — 0..100 kIla, nepuon onpoca — 0,5 MUHYT.
3ananue 3. Cucremsl “II0 BO3MYLIEHHUIO” U IO OTKJIOHEHUI0 . [IpenmMyIiecTBa 1 HEAOCTaTKU.
3ananue 4. Henuueiinpie cucteMsl. PerneiiHoe peryiupoBaHue.

3amanue 5. Jlornyeckue cucteMsbl yrpasieHus. CBsi3b TaOIUI] HCTUHHOCTH CO CIIOBECHOM
MMOCTAaHOBKOH 3aJ1auu.



Kpurepun onenkn:

OLICHKA «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CJIM 10 BCEM 3a/IaHUSIM B LIEJIOM JIaHbI
MPaBUJILHBIE OTBETHI, BO3MOKHO C HE3HAYUTEIbHBIMU HEJOUYETAMU.

OLICHKA «XOPOIIO» UMEIOTCS OTAENbHBIC OMUOKY B | — 2 3amaHusIX mpH o01eM
MIPaBUIILHOM XOJI€ PEIICHHUS.

OLICHKA «yJIOBJIETBOPUTEIHHOY» €CIIU IpU 00IIeM MPaBUILHOM XOJI€ PEIICHHS/OTBETa €CTh
CYIIIECTBEHHBIC OMIMOKHU HE Oosiee ueM 1o 4 3aJaHusIM.

OLICHKA «HEYIOBJICTBOPUTEIHHO» XOTs ObI 110 OJJTHOMY M3 33JJaHUI OTCYTCTBYET WIIH
HETPaBUJIEH OTBET, JIN0OO 1O BCEM 3aIaHUSIM €CTh CYIIECTBCHHBIC 3aMEUYaHMUSI.

Tema [IpakTuueckas peanusaiysi CHCTEM aBTOMATU3UPOBAHHOIO YIPaBICHUS

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

3ananue 2. CxemMa aBTOMaTH3alMKd XUMHUYECKOT0 peakTopa ¢ pyOarikoi.

3ananue 3. [lpunuun cynepnosuuuu. [Tpumepsr

3ananue 4. ONHOKOHTYpHBIE CUCTEMBI ypaBieHus. [loka3arenu kauecTBa peryiupoBaHus
3ananue 5. Heuétkue cucTembl yrnpaBIeHHUS.

BaAPHAHT 2 ..o e
3ananue 1. Uurepdeiic 0-20 MA. Cdepa npumeHeHus, 0COOCHHOCTH.

3ananue 2. Cxema aBTOMaTH3aluu TPyOUaTOro XMMHUYECKOI0 peakTopa.

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

3amanue 4. O6ecnevyeHune moxapo- B3psiBoodezonacnoctu ACYTII.

3aganue 5. Cuctembl yIpaBlIeHUs C HEUPOHHOM ceThlo. Pemaembie 3agauu.

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

3ananue 2. Cxema aBTOMaTH3alMU PEKTU(HUKALUOHHON KOJIOHHBI.

3ananue 3. [Ipumepsr micro SCADA cuctem, chepa ux npruMeHEHUs.

3ananue 4. O6ecneuenue snextpode3omacnoctT ACYTIIL.

3ananue 5. Mcnonp3zoBanue renernueckux anroputmon B ACYTIL..

BapUaHT 4 ..o e
3ananue 1. Uurepdeiic RS-485. Chepa npumeHeHus, 0COOEHHOCTH.

3ananue 2. Cxema aBTOMaTU3alUuU [IEYH.

3ananue 3. @ynkiuun MES u ERP cucrem B OMOTEXHOIOTHYECKOM TPOMBILIIIEHHOCTH.
3ananue 4. @axrtopsl pucka B ACYTIL.

3ananue 5. Mcnonp3zoBanue markux Berauciaeanii B ACYTIL

BaP M aHT S L
3ananue 1. UnaTtepdeiic HART-npoTtokon. Cdepa npumMeHeHust, 0COOEHHOCTH.
3aganue 2. Cxema aBTOMaTH3alMHU Ipoliecca a3poOHoi pepmeHTarmu.

3ananue 3. [laker LabVIEW. .

3amanue 4. Padora ITA3.

3ananue 5. [Ipumenenue uckyccrsennoro unreiekra B ACYTIIL.

BapHaHT 6 ... e
3ananue 1. UurepdeiicZig Bee. Chepa npumeHeHusi, 0COOEHHOCTH.

3ananue 2. Cxema aBTOMaTH3allUU CUCTEM TEIIOCHAOKEHUSI.

3ananue 3. Mepapxuueckue, pacrpeenéHHble CHCTEMB YIIPABICHHUSL.

3ananue 4. ObecrieyeHre KOHTPOJIS AOCTyIA. 3alUTa OT IPOHUKHOBEHHUS.



3ananue 5. AJanTUBHbBIE CUCTEMbI YIIPABIICHUS.
Kpurepun onenkmu:

OIICHKA «OTIUYHO» BBICTABJISIETCS CTYACHTY, €CJIM 110 BCEM 33/IaHHSIM B II€JIOM JTaHbI
MPaBUJIbHBIE OTBETHI, BO3MOKHO C HE3HAYUTEJIbHBIMU HEJOUETAMHU.

OIICHKA «XOPOIII0» UMEIOTCS OT/ICTbHBIC OMMUOKU B 1 — 2 3amaHusax mpu o0Iem
MPaBUIILHOM XOJI€ OTBETA.

OIICHKA «YIOBJICTBOPUTEILHOY» €CIIM MIPH OOIIEM PABUIFHOM XO0J/I€ OTBETA €CTh
CYIIIECTBEHHBIE OIIUOKHU HE 0oJiee ueM 1o 4 3aJaHUsIM.

OIICHKA «HEYIOBJIECTBOPHUTEIHLHO» XOTS OBl IO OJJHOMY U3 3aJJaHUN OTCYTCTBYET WIH
HEMpPaBUIIEH OTBET, JIN0OO MO BCEM 3a/IaHUSIM €CTh CYIIIECTBEHHbIE 3aMEYaHU.

CocraBurenb J1.B. 3y6oB

(TIOAMHCE)

« » 20 1.




IIpunoxenue 2.2

KoMmiekT BOnpocoB K 3a4éTy
110 JIUCHUIIJIMHE

ABTOM&THT&H[!OB&HHBIC CUCTCMBLI YIIPABJICHHUA OMOTEXHOJIOTHYECKUMU mponeccaMu

. 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 cucTeMBI perynupoBanus. Kpurepun kauecta peryiauposanus. 11-, [11-, ITH /T
PETYJIATOPSI.

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

10. Pabora IIJIK. Pazpsimnocts AIIIl 610KOB BBOJA, TOYHOCTH MPEICTABICHHUS 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. Perynupytomue KianaHbl, OCHOBHbIE KOHCTPYKLUH, XapakTepucTuku. VHTEepdeiicsl cBA3M C
TJIK.

15. Perynsaropsl npsiMoro aeictBus. [IpocTeiinme n3MepuTenn-peryisiTopbl, UX HaCTpOMKa U CBS3b
C KOMITBIOTEPOM.

16. Ilonatue cpenpl mnepeAayd JaHHBIX, MPUMEPbl MPOTOKOIOB (PU3UYECKOTO YPOBHSA IS
Pa3IMYHbIX TEXHOJIOTHUH.

17. OcHOBHBIE BUABI OECHPOBOJIHBIX CETEH B MPOMBIIIJICHHOW aBTOMaTH3allMu. becnpoBonHbIe
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 ympaBlieHUs TEPUOANUECKUM MTPOIIECCOM OMOCHUHTE3A.

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-MeTOoAM4YecKoe U MH(POpMALIMOHHOE o0ecriedeHue TUCIUILINHBI

a) OCHOBHAaf JiMTEparypa:

1. Kynunos, FO.U. Teopus aBTOMaTH4yecKOro ynpaBieHus (C UCIOIb30BAHUEM

MATLAB — SIMULINK) : yue6noe mnocooue / KO.M. Kynunos, O.O.
[Tamenko. — 3-e u3., crep. — Cankr-IletepOypr : Jlans, 2019. — 312 c. —
ISBN 978-5-8114-1994-4. — Tekct : DJICKTPOHHBIK // DIJIEKTPOHHO-
OuOIMoTeuHas cucTemMa «JIanb)» : [caitT]. — URL:
https://e.lanbook.com/book/111198

2. IlepBo3Banckuit, A.A. Kypc Teopuu aBTOMaTH4eCKOT0 yIpaBieHus : ydeOHoe

nocobue / A.A. IlepBo3Banckuil. — 3-e usa., crep. — Cankr-IletepOypr :

Jlanb, 2015. — 624 ¢. — ISBN 978-5-8114-0995-2. — TekcT : 27eKTPOHHBIH

// OnexTpoHHO-OMbOMMOoTEeUHas cuctema «Jlanwy : [caiit]. — URL:

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

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. ®enopos, FO.H. CnpaBounuk nnxeHepa no ACYTII: npoekTtupoBanue u

paspabotka. Kommuiekt B a1Byx Tomax. Tom 1. YueOGHo-npakTHueckoe rnocobue
[DnekTpoHHBI pecypc] : yued. mocobue — DIeKTpoH. JaH. — Bouoraa :
"Unppa-Unxenepus", 2016. — 448 c¢. — Pexxum gocryma:

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

2. ®enopos, H0.H. CnpaBounuk nuxenepa no ACYTII: npoektupoBanue u

pa3zpabotka. KommekT B 1Byx Tomax. Tom 2. YueOHO-IpakTHUECKOE MOCcOOue
[DnexTpoHHBIN pecypc] : yueO. mocobue — DneKTpoH. JaH. — Bosoraa :
"Unppa-Unxenepus", 2016. — 484 c¢. — Pexxum gocryna:

https://e.lanbook.com/book/80331. — 3ari. ¢ 3xpaHa.

3. CyxanoB, B.A. ABroMarnueckoe M aBTOMAaTU3MPOBAHHOE YNPABJIECHUE Ha
OCHOBE MporpamMMHoO-TexHuyeckoro komiiekca KOHTAP : meroanueckue
ykazanus / B.A. CyxanoB. — Mocksa : MI'TY um. H.D. baymana, 2016. —
46 c. — ISBN 978-5-7038-4371-0. — TeKcT : 27IeKTpOHHBIN // DIEKTPOHHO-
OuoOIMoTeUHas cucTemMa «JIanb» ; [caitT]. — URL:
https://e.lanbook.com/book/103557

B) IPOrpaMMHOe o0ecrneyeHre U UHTePHeT-pecypChl:

[TporpamMmmMHoOe obecrieueHre He MPELyCMOTPEHO.

HuTepHEeT-pecypchl  BKIIOYAIOT  y4eOHO-METOAWYECKHE  MaTrepuaabl B
AJIEKTPOHHOM BHJE, TMpEJACTaBlIieHHble Ha caiite e.lanbook.com B pazzene
«bubauoTeka»

(http://lib.mami.ru/ebooks/).

BapuaHTBI KOHTPOJIBHBIX 33JIaHUH 110 JUCIMILIMHE MTPEACTABICHBI HA caiiTax:

http:/fi-exam.ru,_http.// fepo.ru.

[Tone3nsie  yyeOHO-MeTOAMYECKHE W HUH(DOPMAIMOHHBIE  MaTepUAIIbI

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



http://lib.mami.ru/ebooks/
http://i-exam.ru/

8.MarepuajibHO-TeXHHUYECKOE O0ecneYeHne 1 CIUITHHbI
e Cnenuanu3upoBaHHas yueOHas Jaboparopus kadeapbl «AmnmapaTHOE
opopMIIeHHE U aBTOMATH3allUi TEXHOJIOTHYECKUX Mpou3BOACTB» Aya. AB4403
OCHalIeHHAasT J1a0OpaTOPHBIMH CTEHJIAaMH, JEMOHCTPAIMOHHBIM O00OpYA0BaHUEM
(mpoexTop, 3KpaH, KOMIBIOTEPHI), HAOOPOM HU3MEPUTENIBHBIX ITpeoOpa3zoBaTeneil (as
M3MEPEHUsI TEMIIEPATYPhI, NAaBJIECHUA, pacXo/la, KauecTBa), KOHTpoJUIepaMu Siemens
u Direct Logic.

9. MeToanuyeckue peKOMEHIAMNH I CAMOCTOATEIbHOI padoThI CTYIeHTOB

VYcnemHoe n3ydeHne Kypca TpeOyeT IMocenieHus JICKIUd, aKTUBHOU paboThI
HAa CEMHUHAPCKHUX 3aHSATUAX, BBIIOJIHEHHS BCEX YYEOHBIX 3alaHMi TpernojaBaTers,
O3HAKOMJIEHUSI C OCHOBHOW W JONOJIHUTENBHOW JMTeparypoil. Bo Bpems lekuuu
CTYJIEHT JOJDKEH BECTU KpaTKUil KOHCIEKT. JlomMa camocToATeNnbHO paboTtas ¢
KOHCIIEKTOM, CTYJIEHTY HEOOXOIMMO IOMETUTh MaTepualibl, KOTOPHIE BBHI3BIBAIOT
3aTpyAHEeHHs Ui oHuMaHus. [Ipu 3Tom oOydarommiicss JOMKEH HAWTH OTBETHI Ha
BOIIPOCHI, UCIOJB3Ysl pEKOMEHAyeMyto JuTeparypy. Eciu eMy camomy He yaaercs
pa3o0paTbcsi B MaTepuaie, He00X0AUMO cHOpMYIHPOBATh BOPOCH U 0OpaTUTHCS 32
MOMOIIPI0 K TMPENoAaBaTeNl0 HAa KOHCYJbTAlMM WM OJMKaWIIed JeKLHH.
OOyuaroieMycss HEOOXOJUMO PETyJISIPHO OTBOAUTH BpeMs JJisl [OBTOPEHUS
MPOMJACHHOTO Marepuasa, NpOBEpsisi CBOM 3HAHUS, YMEHUS W HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCaM.

Kaxxnplil cTyIeHT JOJKEH caM IMJIaHUPOBATH CBOIO CAMOCTOATENbHYIO paldoTy,
UCXOJSl U3 CBOMX BO3MOYKHOCTEM M NMPUOPHUTETOB. DTO CTUMYJHUPYET BBIOJIHEHUE
paboThl, co3maeT 0osiee CHOKOMHYI0 OOCTaHOBKY, YTO B MTOTE MOJOXKUTEIHHO
CKa3bIBAETCS] HA YCBOCHUU MaTepHaa.

BaxxHo nonHee ydyecTb 0OCTOSTENBCTBA CBOCH pabOTHI, YSICHUTD, YTO SIBIISIETCS
TJIaBHBIM Ha JAHHOM 3Tare, KaKyr IMOCIeI0BaTEIHbHOCTh Pa0OThl BHIOpATh, YTOOBI
BBITIOJTHUTD €€ JIy4llle U ¢ HAUMEHBIIMMHU 3aTpaTaMU BPEMEHU U SHEPIUHU.

Jlis TI0AOTBOPHOM paboThl HEMAJIOBAXKHOE 3HAYEHHE HMMEET OOCTaHOBKa,
opranuzanus paboyero wmecta. HyxXHO 100UThCA, YTOOBI MECTO pPadOTHI MO
BO3MOXXHOCTH OBLJIO MOCTOSHHBIM. PaboTa Ha MPUBBLIYHOM MECTE JeiaeT ee OoJiee
M1010TBOPHOM. [IpoayKTUBHOCTH paOOThl 3aBUCUT OT MPABUILHOTO YEpEOBAHUS
Tpyaa u otasixa. [loaToMy Ka)kJple 4ac Wiu ABa clenyer Jaenarh nepepsiB Ha 10-15
MUHYT.

[Ipu camocrosiTebHOM MpOpadOTKE [JOMAIIHUX 3aJaHU W HaAIUCaHUs
UHAUBUIYAIBHBIX PAa00T CTYJAEHTaM PEKOMEH]IYETCSl MOJIb30BaThCsl OMOIMOTEUHBIM
dbonmoM muTeparypbl (yueOHUKAMH M TEPUOJAMYCCKUMHU H3JAHUSMH), a TaKKe
METOJMYECKUMU YKa3aHUSIMH 110 BBITIOJIHEHUIO CAMOCTOSATEIBHBIX PaboT.

10. MeToanyeckue peKOMEHIALMHU ISl IPenoAaBaTe/Id

OcHOBHBIM ~ TpeOOBaHMEM K TMPENOJABAHUIO  JIUCHUIUIMHBI  SIBISETCS
TBOPYECKUH, MPOOIEMHO-ANATIOTOBbI WHTEPAKTUBHBIA TOAXOJ, TMO3BOJISIOIIMNI
MOBBICUTh UHTEPEC CTYJICHTOB K COJICP)KaHUI0 yYEOHOr0 MaTepuara.



OcHoBHast ¢opmMa U3YUYEHUS] U 3aKPEIUICHHS] 3HAHWM MO ATON AUCIUILIIMHE —
JEKIMOHHAsl U TpakTuueckad. [IpenogaBaTens NOMKEH MOCIEA0BATENBLHO BBIUUTATH
CTYJEHTaM PsJ JEKIUW, B XO0J€ KOTOPBIX CIEAYET COCPEIOTOYMTH BHHUMAaHWE Ha
KJIFOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETHYECKOr0 MaTepualia, a TakKxKe
OpraHu30BaTh IPOBEJCHUE CEMHUHAPCKUX 3aHATUM TakuM 0O0pa3oM, UTOOBI
AKTHBU3UPOBATh  MBIIUICHUE  CTYJIECHTOB, CTUMYJIUPOBaTh CaMOCTOSATEIBLHOE
M3BJICUCHUE UWMH HE0oOXoauMoW HWH(QOpMamuu ©3 Pa3IUYHBIX HCTOYHHUKOB,
CPaBHUTEJIBHBIM  AaHAIW3 METOJOB  PEIICHWH, COIOCTABICHUE  ITOJYYECHHBIX
pe3ynbTaToB, (YOPMYIUPOBKY U apTyMEHTAIIMI0O COOCTBEHHBIX B3IJISOB HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHI MO JUCUUIUIMHE COCTABIIAIOT JIEKIMU. B mpouecce
o0y4yeHHs CTYJACHTOB HCHOJB3YIOTCS pa3U4yHbIE BHAbl YUYEOHBIX 3aHSATUU
(ayIUTOPHBIX ¥ BHEAYJUTOPHBIX): JICKIIUU, CEMUHAPCKUE 3aHITHUS, KOHCYJIbTAIIUU U
T.71. Ha mepBOM 3aHsATUM TIO JaHHON y4eOHOM JUCHUIUIMHE HEOOXOIUMO 03HAKOMUTD
CTYJIEHTOB C MOPSIAKOM €€ M3Y4YEHHs, PACKPbIThb MECTO W POJib JIUCIUIUIUHBI B
CHUCTEME HayK, €€ IpaKTHYeCKOe 3HAaueHHE, JOBECTU 10 CTYJEHTOB TpeOOBaHUs
Kadeapsl, OTBETUTHh Ha BOIIPOCHI.

IIpu MOATOTOBKE K JIEKIIMOHHBIM 3aHATUAM MO Kypcy «CUCTeMbl ypaBiICHUS
XUMHKO-TEXHOJOTUUYECKUMH  TPOIECCaMH» HEOOXOJMMO TMpoAyMaTh IUTaH HX
MPOBEJICHUSA, COACPKAHWE BCTYIUTEIBHOM, OCHOBHOW W 3aKJIIOYUTEIBHOW YacTH
JIEKIIUA, O3HAKOMHTHCS C HOBUHKAMH YYEOHOW W METOAMYECKOW JUTEPaTyphI,
MyOJIMKAMUSIMU MEPUOJINYECKON NIeYaTH MO0 TeMe JIEKITMOHHOTO 3aHATHSI, OIIPEICIIUTh
CpeACTBa MaTepPUATBLHO-TEXHUYECKOr0 OO0ECIeUYeHUs JIEKIIMOHHOTO 3aHATHS W
MOPSAJIOK MX HUCIOJb30BAHUS B XOJE YTCHUS JIEKIIMU. Y TOUYHHUTH IUIAH MPOBEICHUS
MPAKTUYECKOT0 3aHATUA MO TEME JICKIUH.

B xo7e neKuroHHOro 3aHsITHs TIpenogaBarelb JOJDKEH Ha3BaTh TEMY, yUeOHbIS
BOIIPOCHI, O3HAKOMWTH CTYJECHTOB C MEPEYHEM OCHOBHOW W JOMOJHUTEIBHOMN
JIATEPATYPHI 110 TEME 3AHSATHUSL.

Bo BcTynuTensHON YyacTH JIEKIIMU 00OCHOBATh MECTO U POJIb U3y4aeMOM TEMbI
B y4eOHOW AMCIUIUIMHE, PACKPBITh €€ MpaKTHYecKoe 3HaueHue. Eciu yurtaercs He
mepBasi JICKIMSA, TO HEOOXOIWMO YBS3aTh €€ TeMy C NIpeAbIAyINeH, He Hapylias
JIOTHKHY M3JI0KEHHS yU4eOHOro Marepuaia. JIeKIuioo ciaeayer HadmHaTh, TOJIbKO YETKO
0003HauMB €€ xapakrTep, TEMy U KPYr T€X BOMPOCOB, KOTOpHIE B €€ Xoae OyayT
PacCMOTPEHBI.

B OCHOBHOI YacTH JIEKIMHM CIIEIYyeT pacKpbIlBaTh COAEpPKaHUE Y4EOHBIX
BOINPOCOB, AKIIECHTUPOBATh BHUMAHHUE CTYJACHTOB HAa OCHOBHBIX KaTE€rOpUsX,
SBJICHUSX M MPOIECCax, OCOOECHHOCTSAX HMX MpoTeKaHus. PackpbIiBaTh CYIIHOCTh U
COJIepKaHME PA3IUYHBIX TOUYEK 3PEHUS U HAYUHBIX MOJAXO0B K OOBICHEHUIO TEX WU
WHBIX sBJICHUN U mpolieccoB. CiaeayeTr apryMeHTHPOBAHO 00OCHOBATh COOCTBEHHYIO
MO3UIMIO MO CIOPHBIM TEOPETUYECKUM BompocaM. [IpuBoauTh mpuMepsl. 3aaBaTh
M0 XOJy H3JI0KEHHUsI JICKIIMOHHOTO MaTepualla PUTOPUUYECKHE BOIPOCH U CAMOMY
JaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIUH MBICIUTEILHON JICITEIIbHOCTH
CTYJICHTOB, MOBBIIICHUID WX BHUMAHWS W HHTEpeca K MaTepually JICKIUH, €€
comepkanmio. IlpenmomaBarens JODKEH PYKOBOAUTH pPabOTOH CTYJEHTOB IO



KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuaia, IOJYepKUBaTh HEO0OXOJAUMOCTh
OTpa)X€HUS B KOHCIIEKTaX OCHOBHBIX MOJIO)KEHUI U3y4aeMON TEMBI.

B 3akmiounTenbHOM YacTH JIGKIUM HE0OXOoauMo copMyaupoBaTh oO0IIHE
BBIBOJIBI 110 TE€ME, PACKPBIBAIOIIME COACPKAHUE BCEX BOIMPOCOB, MOCTABIECHHBIX B
nexuuu. OOBSIBUTH TUJIAH OYEPETHOTO CEMUHAPCKOTO WM JaOOpaTOPHOTO 3aHSATHS,
IaTh KpAaTKWE PEKOMEHAAUMU [0 IMOATOTOBKE CTYJAEHTOB K CEMHUHApy WIH
nabopaTopHO# padoTe.

[Tpu 3TOM BO BCeX 4acTsX JIEKIIMH HEOOXOIMMO BECTH JUAJIOT CO CTYJICHTaMH
U J1aBaTh CTYJIEHTaM BO3MOXKHOCTb JUCKYTHPOBATh MEXKIY COOOil.

[lenp mpakTHUECKUX 3aHATHA OOECHEYUTh KOHTPOIb YCBOCHHS y4eOHOTO
MaTepuaia CTyJIE€HTaMH, pacClUMpeHUe W YriIyOJeHHe 3HaHWM, MOJyYeHHBIX UMM Ha
JEKIUSAX U B XOJIe CcaMOCTOSTeIbHOM paboThl. [loBbiieHue 3¢dEKTUBHOCTH
MPaKTUYECKUX 3aHATHM  JOCTHIaeTcs IOCPEICTBOM  CO3JaHUsl  TBOPYECKOU
00CTaHOBKH, pacroJiararoiei CTy/IeHTOB K BbICKa3bIBAaHHUIO COOCTBEHHBIX B3IJIAI0B U
CYXKJIEHUH 10 00CyX AaeMbIM BOIPOCAM, KEITAHUIO Y CTYIEHTOB MOPaboTaTh y JOCKU
U pelIeHUN 3a/1a4.

[locne kaxaoro JIEKIIMOHHOTO M  TMPAKTUYECKOTO 3aHATHS  CHENaTh
COOTBETCTBYIOILYIO 3aIMCh B KypHajJax ydeTa IOCEIAaeMOCTH 3aHATHNA CTYyJIEHTaMH,
BBISICHUTD Y CTaApPOCT YUEOHBIX TPYII MPUYUHBI OTCYTCTBUS CTY/ICHTOB HA 3aHITHSIX.
[IpoBOAUTH TPYyNIOBBIE U UHAUBUyaTbHbIE KOHCYJIbTAIIMU CTYAEHTOB 110 BOIIPOCAM,
BO3HMKAIOIIUM Y CTYAEHTOB B XOJ€ MX MOJATOTOBKM K TEKYLIEH M MPOMEXYTOUHON
aTTeCTallMy N0 Y4eOHOW AUCUMIUIMHE, PEKOMEHI0BATh B IOMOLIb Y4€OHBIE U IPYrUe
MaTepHualbl, a TAKXKE CIPAaBOYHYIO JIUTEPATYPY.

B JIeKIMOHHBIX MM TPAKTUYECKUX HEOOXOAMMO BECTH JUAJIOT CO CTYJIEHTaMU
Y JaBaTh CTYJIEHTaM BO3MOXKHOCTb JUCKYTHPOBATh MEXIY COOOM.

IIpenonasarenb, NPUHUMAIONIMNA 3a4€T, JIMYHO HECET OTBETCTBEHHOCTH 3a
PABUJIBLHOCTD BHICTABIICHUS OIICHKHU.



Tpunoowcenue

CTpykTypa u cofiep:KaHue IUCUUIIMHBI K ABTOMATHU3MPOBAHHbIE CHCTEMbI YIIPABJEHUS OMOTEXHOJIOTHYeCKUMH
npoieccaMm? 1Mo HanpaBJIeHUIO 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 0,5 0 6 +
00CMOUHCMEA U HeOOCMAMKLU.
Cmpykmypa Kypca, e2o Mecmo u
POJIb 8 N0020MOBKe bakanaspa,
CB513b C Opy2uUMU OUCYUNTUHAMU.
1.2 | OZHOKOHTYpPHBIE CHCTEMBI 7 2-3 105 0 10 +
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. OcHo6Hble
munogvie 36eHbs. OOHOKOHMYpHbIE
cucmemsl ynpaenenus, 11-, U-, ITH-,

1HJ[- 3aKOHbI YAPABIIeHUA.

1.3 4 0 | 05 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 |1,5] 0 6
Memoo npunacogvleanus. Penetinvie
3QKOHbI YNPAGIeHUS.
Aemoxkonebanus, yCmouuu8oCcms
asmokoneoanul.
1.5 | Jlornyeckue CHCTEMbI 7 0|05 6

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
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
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

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

12

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

10




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 |05 05
86100p aneopumma pabomul
3aNOpHO-pe2yupyrowel apmamypul,
pacuém HAOENCHOCMU
Dpe3epeupoBaHHbIx cucmem.
Paspabomrxa 3a0aHUsL Ha
npoeKmuposaHue cucmem
NPOMUBOABAPULIHOU 3AUYUMNDBL.
CoBpeMeHHbIE TeXHOJIOTUH
ylnpaBJieHHS.
Hcnonvsosanue 8CMPOEHHBIX
112 adanmuf’nbzx Mamejttamuuecwx 17 |05/ 05
MoOeneli; Helpocemesbix
MexHoN02Ull, annapama HeYémKou
JIO2UKU, UCKYCCMBEHHO20
uHmennexma.
1.13 | UupopmanuoHHas 6€301IACHOCTb. 18 0,5 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

98




