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1. Hean, 321241 ¥ IVIAHUPYEMBbIe Pe3yJbTAThl 00y4YeHHS 10 JUCHUILIHHE

[{enbro 0CBOEHMS UCIUILIMHBI «ABTOMATU3aLMsl TEXHOJOTUYECKUX IPOU3BOJICTBY SIBISETCS

— TIOJIy4eHHE IPEICTABICHUA O TEOPETUYECKUX OCHOBAX U COBPEMEHHBIX METOAAX
AaBTOMATU3AIMH TEXHOJIOTMYECKUX MTPOLIECCOB XUMUUECKUX U He(PTEXUMHUECKUX ITPOU3BOICTB.

K ocCHOBHBIM 3ajauaM OCBOEHMSI JUCUUIUIMHBI «ABTOMAaTH3alUsl TEXHOJIOTMUYECKUX
IIPOU3BOACTB» CIEAYET OTHECTH:

IOJyYeHHe INpeicTaBieHus 00 aBTOMAaTH3MPOBAHHOM M aBTOMAaTHYECKOM  KOHTpOJIE
TEXHOJIOTHYECKHUX IPOIIECCOB;

¢dopmupoBaHUEe 3HAHUNH O COBPEMEHHBIX MNPUHIUIAX, METOAAX M CPEACTBAX KOHTPOIS
(GU3UUECKUX BETMYUH MPUMEHUTENIHFHO K XUMUYECKUM U He(hTEXUMUUECKUM IPOU3BOCTBAM, BHIAX
IOTPELIHOCTEN, METPOJIOTHYECKUX XapPAKTEPUCTUKAX CPEACTB U3MEPEHUS;

pUOOpPETEHNE HABBIKOB MPOEKTUPOBAHUS CUCTEM aBTOMAaTHYECKOTO KOHTPOJIS;

MOJTyYeHHE MTPEICTABICHHS O (hOpME U COACPKAHUU IPOCKTHOM JOKYMEHTAIMH, KaCaoLIeHcs
pa3pabOTKU aBTOMATU3UPOBAHHBIX U ABTOMAaTHUECKUX CUCTEM.

OOyueHne 1o JUCHUILTHHE « ABTOMATH3aLUs TEXHOJIOTUYECKUX MTPOM3BOJICTBY HAIIPABICHO
Ha (popMUpPOBaHUE Y 00YHAIOIIUXCS CAEAYIOIUX KOMITETEHINI:

Kox u HanMeHOBaHMe KOMIIETEHIUH NHaukaTopbl 10CTHAKEHUS
KOMIIEeTeHIIHH
1K - 3 Criocob6en pa3zpabaThiBaTh 3a1aHHS U NIIK-3.1 Bianeet pa3paboTKOI HCXOMHBIX
HNCXOOHBIC Tpe6OBaHI/I$I Ha U3TrOTOBJICHUC Tpe6OBaHI/II>'I Ha U3TrOTOBJICHUE

HECTaHIAPTHOI'0 000PYAOBaHUS HECTAH/IAPTHOTO 06OPY/I0BAHNS

NIIK-3.2 YMeeT pa3pabaTeIBaTh 3aJaHUS U
MCXO/IHBIE TPeOOBAaHUS HAa U3TOTOBJICHHUE
HECTaHAAPTHOTO 000PYAOBAHHUS

HNIIK-3.2 3naet npaBuiia opopMieHus
MCXOJIHBIX TpeOOBaHUI Ha U3TOTOBJICHUE
HECTaHAAPTHOTO 000PYAOBAHHUS

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

JucnunnuHa «ABTOMAaTH3alMs TEXHOJIOTMYECKHX TMPOM3BOJACTB» OTHOCUTCA K Y4YEOHBIM
JTUCIUTIIMHAM 00s3aTenpbHOM 4acTu Onoka bl «J/lucummumuel 1 Momxynm» o0pa3oBaTelbHON
nporpaMmbl «CpencTBa aBTOMaTU3alluyd U 0a3bl JAHHBIX JJI MPOEKTUPOBAHUS TEXHOJOTHYECKUX
npou3BoJcTB»  HampaBieHuss  15.03.05  KoHCTpyKTOpCKO-TeXHOJIIOTHYECKOe — obecreueHue
MaIIMHOCTPOUTENbHBIX TPOU3BOJICTB, KBANU(UKAIHS (CTENeHb) — OaKkanasp.

OcBoeHME IUCHUIUIMHBI «ABTOMATH3allMsl TEXHOJOTMYECKMX IPOU3BOACTB» B 5-M CEMECTpE
HEOOXOUMO MJIsi TOCJIEeAYIONIer0o OCBOCHUA AMCHUILINH «lIpoekTupoBaHHe TEXHOIOTUYECKOTO
000pyI0BaHHUs C IPUMEHEHUEM CPEJCTB AaBTOMATU3ALIUN.

3. CTpykTypa u coaep:kaHue JUCHUUILTHHBI
OO61mas Tpy10eMKOCTh TUCIUILIMHBI COCTAaBIIACT 4 3aueTHBIX equHUIb! (144 yaca).

3.1 Buabl y4eOHoii padoThHI M TPYI0EMKOCTH



3.1.1. OuHo-3a04Has popma 00ydeHUs

Ne B S10ii D26 KounuecTBo CemecTpbl
w/ U1 y4eOHOo# padoThl 4aCoB 3
1 | AyautopHble 3aHATHS 36 36
B tom uucne:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/mpaKTHUECKUE 3aHIATUS 18 18
1.3 | JIaBopaTopHble 3aHATUSA - -
2 | CamocTosiTesibHAA padoTa 108 108
B tom umcre:
2.1 | Jlokman, cooOmenue
3 | IIpome:xyTouHasi aTTEeCTALMS
3auet/nud.3auer/7K3aMeH 3a4yeT 3ayeT
Hroro 144 144

3.2 TeMaTnyecknil VIAH U3yYeHUS JUCHTUTIINHBI

3.2.1. Ounas-3aouHas popma 0OydeHHs

TpyroeMkocTsb, yac

AyauTopHasi pabota
q aMocT
Ne Pasjnesnibl/TeMbl emuHap |
1/ NHCIHILTHHDI cxpe/ | 200PaT| paKTH | osITeN
cero | exuu OpHbIE | yecKasi | bHasl
paKkTUY
u 3aHATH | IoAror | pador
€cKHe
o OBKa a
3aHSITUS
1.1 BBenenune 12 1 1 9
1.2 12 1 1 9
OI[HOKOHTypHBIC CHUCTEMBI
YIIPaBJICHUS
1.3 JIuHeiHbIe CUCTEMBI YTIPaBIICHUS 12 1 1 9
1.4 Henunelinble cucTeMsl ypaBiIeHUs 12 1 1 9
1.5 Jlornueckue cucTeMsl yIpaBIeHUs 12 1 1 9
1.6 TexHuueckue cpeacTra 12 1 1 9
aBTOMaTHU3aLUU
1.7 Perynupyromue opranst 12 2 2 9




1.8 OCHOBHBIE TEXHOJIOTUH [IEPENAYN 12 2 2 9
curHaios B ACY TII

1.9 Cucremsl ynpaBieHUs 12 2 2 9
TEXHOJOTMYECKUM IPOLIECCOM U
IPEaIpUATHEM

1.10 | ACY xumMHUYECKUMH U 12 2 2 9

He(l)TCXI/IMI/ILIeCKI/IMI/I mnmpoucccamu

1.11 Oo6ecrieyenue Oe3omacHoctu ACY 12 2 2 9
TII
1.12 | CoBpeMeHHbIE TEXHOJIOTUU 12 2 2 9
VIpaBJICHUS.
Hroro | 144 18 18 108

3.3 Conpepxanne TUCHUMILUIAHbBI

Tema 1.BBeaenne
[Ipenmer, 3amauu U coaepkanue AUCHUIUINHBL. Llenu u 3amaun GyHKIIMOHUPOBAHUS

ACY. OcHoBubie cTpykTypsl ACY TII, obmacTu uX NpUMEHEHUs, JIOCTOMHCTBA U
HenocTaTku. CTpyKTypa Kypca, €ro MeCTO U POjb B MOATOTOBKE CIELHAINCTA, CBA3b C
JPYTUMHU TACHIUILTMHAMM.

Tema 2.0THOKOHTYPHbIE CHCTEMBbI YIIPABJICHUS

OAHOKOHTYpHBIE CHUCTEMBI (IO BO3MYLIEHHIO», IO OTKIOHEHHUIO»), cepa ux
NPUMEHEHMS], JOCTOMHCTBA, HeAOCTAaTKU. (OCHOBHBIE 3aKOHBI PEryJMPOBAHMS, BUIbI
BO3MYIICHHM, TOKa3aTeIu KadecTBa peryiupoBaHus. HenpepbiBHOE, IHUCKpETHOE U
UMITYJIbCHOE YIIpaBJeHHE.

Tema 3.JIMHeHHBbIE CUCTEMBbI YIIPABJICHUS

Jluneitnble cucrembl ynpasinenus. [Ipununun cynepnosunuu. OCHOBHBIE THIIOBBIE
3BeHbs. OAHOKOHTYpHBIE cucTeMbl ynpasnenus, 11-, -, I[IU-, TT1]/I- 3akoHbI ynpaBiaeHUs.
Kackaanbie cucteMbl ynpaBieHUs, KOMOMHUPOBAHHBIE CUCTEMbI YIIPABJICHUS, YCIOBHS UX
peanmm3yeMocth. Hactpoiika cuctem ynpaBieHuUs], OLIEHKa yCTOMYMBOCTH.

Tema 4. HetuHeliHbIe CHCTEMBbI YIIPABJICHUSA

Henunelinble cuctemsl ynpasieHus. Pa3oBble MOPTPETHI CUCTEM BTOPOrO MOPSIKA.
Mertoa n30KJIMH, METO/ TPUTIacOBbIBaHUS. PereiiHbie 3aK0OHBI yIpaBiieHHs. ABTOKOICOaHMS,
YCTOHYHMBOCTH aBTOKOJICOAHHIA.

Tema 5.JIornueckue cucTemMsbl yIpaBJaeHHUs




Jlornyeckue cucrembl ynpaBiaeHus. OCHOBBI JBOWYHOM JIOTMKH, IIpaBHJIa
npeoOpa3oBaHusl JIOTHYECKUX BBIPAKEHHUI, B3aUMHOE COOTBETCTBHE JIOTUYECKHX CXEM H
cxeMm ympasinenus. [loctpoenue TabauI ICTUHHOCTH U JIOTHUECKHUX CXEM.

Tema 6. TexHuuecKue cCpecCTBa ABTOMATH3ALMHU

Texnuueckue cpencTBa apToMaru3anuu. JlaTunku, npeodpa3zoBaTenu, KOHTPOJUIEPHI,
WCTIOJIHUTEIbHBIC MEXaHU3MBI. BUIBI KOHTPOJIEPOB, MUK PadOTHI KOHTPOJUIEPOB. bioku
BBO/Ia/BBIBO/IA. OcoOeHHOCTH aHanoro-uudpoBoro npeoOpazoBaHusl. Pacuér
uHpopManmoHHoro moToka. I[loHsATHE O CTaHAAPTHBIX SA3BIKAX MPOTPAMMHPOBAHUS
KOHTPOJIEPOB.

Tema 7.Peryimpyroniue oprasubl

Perynupytromue opransl. Perynupyroiiye KjianaHbl: BBIOOp YCIOBHOTO MPOXojaa U
pacxo/iHOM XxapakTepucTuku. CpaBHEHHE THEBMATUYECKUX U 3JIEKTPOMATHUTHBIX KJIANIaHOB.
[To3unmonepsl. OcoOEHHOCTH MPUMEHEHHs] MeMOpaHHBIX KianaHoB. OTCEYHbIE KIIAllaHBI.
HO, H3 knanansl.

Tema 8.OcHOBHBIE TeXHOJIO0THH nepenayu curianos B ACY TII

OcHoBHble TexHosoruu nepeaaun curHaioB B ACY TII. CtanmaptHbie curHanbl 4—
20 MA, 0-5 B, RS-485, HART-tiporokos, Modbus, Industrial Ethernet, Zig-Bee. Cpenpl
nepeiaun, MPOTOKOJIbI Nepelaur JaHHbIX. DTaJTOHHAS MOJIENIb B3aUMOJCUCTBUSI OTKPBITHIX
CHUCTEM JUTsl TIPOMBIIIICHHONW aBTOMATH3aIIUH.

Tema 9.CucTeMbl ynIpaBJIeHHs TEXHOJIOTHYECKHM MPOLECCOM M NPeANPUATHEM

SCADA, MES wu ERP cucremsl. HWepapxuueckue CHUCTEMBI YIPaBICHUS,
pacnpenenéHHble CUCTEMBI, cucTeMbl Ha ocHoBe mesh-cereil. [lopsanok paspaborku ACY
TII. JlokyMeHTBI, HCHOJB3yeMble MPU MPOEKTHUpOBaHMU. PaszpaboTka 3amaHuii Ha
IIPOEKTUPOBAHUE.

Tema 10.ACY XuUMH4YeCKUMH U HepTeXUMHUYECKHUMH NPOLECCAMH

OcoOennoctn co3ganust ACY TII B OMOTEXHOJIOIMYECKOW MPOMBIIUIEHHOCTH:
OCHOBHBIE KOHTYPBI PErYJIMPOBAaHUS TEXHOJIOTMUECKUX MapaMeTPOB MpoLEcca, KOHTPOJIb U
o0ecrnieueHue MOXKapo- U B3pHIBOOE30MIACHOCTH, aBTOMATU3MPOBAHHBIN KOHTPOJIb IpoLiecca,
BHECEHME YNPABJISIOIINX BO3IEHCTBHI.

Tema 11.00ecneyenue 6esonacHoctu ACY TII

OCHOBHBIE OITACHOCTH TEXHOJIOTMUECKOro npouecca. OCOOEHHOCTH IPOEKTUPOBAHUS
ACY omnacHbIX IPOU3BOACTB: BEIOOP MCIIOIHEHUS 3IEKTPOOOOPYI0BAHNUS, BBIOOD alIropuTMa
paboThl 3alOPHO-PEryIMPYIOIIEH apMarypbl, pacdér HaAE&KHOCTH PE3epBUPOBAHHBIX
cucteM. Pa3zpaboTka 3a1anust Ha MPOSKTUPOBAHNE CHCTEM TPOTHBOABAPHITHOMN 3aIUTHI.

Tema 12.CoBpeMeHHbI€ TEXHOJIOTHH YIIPABJICHUS.
Hcnonb3oBanue BCTPOCHHBIX  AJalTUBHBIX  MAaTEeMaTHYECKUX  MOJEIEH;
HEHPOCETEBBIX TEXHOJIOTUH, allllapaTa HeYETKON JIOTUKHU, UICKYCCTBEHHOT'O UHTEIUICKTA.



3.4 Temaruka ceMHHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHH

3.4.1. CemuHapckue/mpakTHYecKHe 3aHATHSA

IIpakTnyeckoe 3ausaTue 1.Br100p MeToa 1 cpencTBa U3MEpeHHA

IpakTnyeckoe 3ansiTue 2.MeTpOIOrHUECKUE XapaKTEPUCTUKH CPEJICTB U3MEPEHHUI,
UCIIBITAHUN U KOHTPOJIA

IpakTuyeckoe 3anusitue 3.11ocTaHOBKA M3MEPUTENHHOM (MCIIBITATEIILHOM ) 3a1a49H.

Bri6op monenu o6bekra. Co3ganue yCIOBUHN sl U3MEPCHHIA

IIpakTuyeckoe 3ansitue 4.Pa3paboTka METOUKY BBIMTOIHEHUS U3MEPEHUM, UCTIBITAHUHN U
KOHTPOJIS KauecTBa IMPOAYKLIHUU

IIpakTnyeckoe 3ansaTHe 5.CpencTsa N3MEPEHUI U KOHTPOJIS JIMHENHBIX pa3MepOB

IIpakTuyeckoe 3ansaTHe 6.CpencTBa n3MEpEeHUI U KOHTPOJIb MEXaHUUYECKUX BEIUUMH

IIpakTuyeckoe 3ansitue 7.CpecTBa U3BMEPEHUN U KOHTPOJIb SJIEKTPUYECKUX U MAarHUTHBIX
BEJIMYMH

3.5 TemaTuka KypcOBBIX IPOEKTOB (KypCOBBIX padoT)
He npexycmorpenst

4. Y4yeOHO-MeTOAMYECKOE U HH(POPMALITHOHHOE 00ecTieueHue

4.1 OcHoBHas TUTEpaTypa

1. Jlarbimenko K.I1. ABTomMaTtu3anus u3MepeHuil, UCIIBITAHUM U KOHTPOJIs. — M.:
MI'VUD, 2006. - 312 c.

2. bproxosern A.A., BsuecnaBoBa O.®., I'pubanoB [.JI. u np.; mox oOur. Pen.
C.A3aiinieBa. Metponorusi. YueOHuk.— 2-¢ usn., nepepad. M gom. — M.:
®OPYM, 2011.-464 c

4.2  JlomosHUTebHAA JUTEPATypa

1. bognep B.A., Andepor A.B. Usmepurensubie npudopsl (Yuebd. 11 By30B B
2-x T.) — M; U3narenbcTBO cTanaapToB, 1986
1.CrpaBO4YHHMK MO MPOU3BOJCTBEHHOMY KOHTPOJIO B MAIIMHOCTpoeHuu. M3n.
MapkoB H.H., I'aneBckuii I''M. KoHcTpykums, pacyeTr M OKCIUTyaTarus
KOHTPOJIbHO-U3MEPUTENbHBIX HHCTPYMEHTOB M MNpUOOpOB: YueOH. s
TEXHUKYMOB —2-¢€ nu3a.,M.: Mammunoctpoenue, 1993 —416 c.
2. I'ocynapctBennsiii Ctangapt 21.404-85



4.3  DJueKTpoHHbIe 00pa3oBaTe/IbHbIE Pecypchl

1. TIporpammHOe oOecrieueHre HE MTPETyCMOTPEHO.

4.4 JINneH3noHHoe U CBOOOJHO  pacnpocTpaHsieMoe NMporpaMMHoe
o0ecneuyeHue

1. He nmpenycmotpeHo

4.5 CoBpeMennbie npodeccnoHaIbHbIE 0a3bl JaHHBIX U HHGOPMAIIUOHHBIE
CIPABOYHbIC CHCTEMbI
1 . He npexycMoTpeHO

5. MarepuajJbHO-TEXHHYECKOEe o0ecnevyeHmne

Cnemnmanu3upoBaHHas ydeOHass jaboparopusi kKadeapsl «AImmapaTHoe
oopMJIEHNE W aBTOMATH3ALMs TEXHOJOIMYEeCKUX mpousBoiacts» AB4403, 4408
OCHalleHHasi Ja0OpaTOPHBIMH CTEHAAMH, JIEMOHCTPAIMOHHBIM 000pYJOBaHHEM
(poeKTOp, IKpaH, KOMIBIOTEPHI), HAOOPOM MU3MEPUTENBHBIX MTpeoOpa3zoBaTenet (s
U3MEpPEHHUs TeMIIepaTyphbl, 1aBlIEHUs, pacXojia, KauyecTBa), KOHTPOJJIEpaMH Siemens U
Direct Logic.

6. MeToauyecKkue peKOMeHIaluu

6.1 MeToanuyeckune peKOMeHIAIMHA JJIA NIPenoaaBaTesisi o OPraHu3amumn
00yueHust
OCHOBHBIM TPEOOBAHHUEM K MPENOIABAHUIO JUCLIMUILIMHBI SIBJISIETCS] TBOPUECKUA,
pOOJIEMHO-AHATIOTOBbII MHTEPAKTUBHBIHN MOAX0/1, TO3BOJISIOIINNA TOBBICUTH HHTEPEC
CTYJICHTOB K COJIEp>KaHUI0 y4eOHOro Marepuara.

[IpenoaBarens 10JKEH NOCIEA0BATEIBLHO BBIYUTATh CTYIEHTAaM PsiJi JIEKLUH, B X0/1€
KOTOPBIX CJIEIYET COCPENOTOUNTh BHUMAaHNE Ha KIOYEBBIX MOMEHTaX KOHKPETHOTO
TEOPETUYECKOTO MaTepuasa, a TakkKe OpraHu30BaTh IPOBEICHUE MPAKTUUECKUX 3aHITHH
TakuM 00pa30M, 4TOObI aKTUBU3UPOBATh MBIIIJICHUE CTYI€HTOB, CTUMYJIUPOBAThH
CaMOCTOSITEIbHOE U3BJIEUEHNE UMU HEOOXOIMMOM HHPOPMALIMU U3 PA3IMYHbIX
UCTOYHHMKOB, CPABHUTENIbHBIN aHAJIN3 METOA0B PELICHU, COITOCTABIEHUE MTOJIyYEHHBIX
pe3yJbTaToB, POPMYIUPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3IJIS110B HA MHOTHE
CHIOpHBIE POOIIEMBI.

Ha nepBom 3aHsiTiM 10 JaHHOHN y4eOHOM JUCHUITIMHE HEOOXOAMMO O3HAKOMHUTh
CTYJIEHTOB C MOPSAKOM €€ U3YUYEHUS, PACKPBITh MECTO U POJIb TUCLHUIUIMHBI B CUCTEME
HayK, €€ IPaKTUYECKOE 3HaYEHUE, TOBECTH JI0 CTYACHTOB TpeOoBaHus Kadeapbl, OTBETUTh
Ha BOIIPOCHI.



10

[Ipu moAroToOBKE K 3aHATHUSAM MO Kypcy «BBeneHne B CenuanbHOCTh» HE00X0IUMO
IpOIyMarTh IJIaH €ro NPOBEJAEHUS, COAEPKaHNE BCTYNUTENbHOM, OCHOBHOU U
3aKJIFOUUTENIEHOM YacTH JIEKIIMH, O3HAKOMHUTBHCSI C HOBUHKaMHU Y4EOHOM U METOIUYECKON
JUTEPaTyphl, MyOIUKAUIMH IEPUOIUUECKON MeYaTH M0 TeMe JIEKLIMOHHOTO 3aHATHS,
OINPEJENNUTD CPEJICTBA MATEPUAIBHO-TEXHUYECKOT0 00ECTIEUEHNUs JIEKIIMOHHOT'O 3aHATUS U
HOPSAOK UX UCIIOJIb30BAHUS B X0J1€ UTE€HUS JIEKLIMU. Y TOUHUTH IUIaH POBEIEHUS
IPAKTUYECKOTO 3aHATHUS 110 TEME JIEKLUU.

B xone 3aHsTHS npenoaaBarelb JOJKEH Ha3BaTh TEMY, y4eOHbIE BOIIPOCHI,
03HAKOMUTH CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JAOIMOJHUTEIBHOM JIUTEPATYPHhI 110 TEME
3aHATHSL.

Bo BcTynuTensHOM yacTu 3aHATUS HEOOX0IMMO 0OOCHOBATH MECTO U POJIb
U3y9aeMOU TEMBI B yUeOHOHN TUCIUIUINHE, PACKPHITH €€ PaKTHYeCKoe 3HaueHune. Ecmu
YUTAETCs HE MepBas JIEKLU, TO HE0OX0AUMO yBs3aTh €€ TEMY C IIPebIAYyILe, He Hapyas
JIOTHKY M3JI0KEHUS y4eOHOTo MaTrepuaia. 3aHsATHEe CielyeT HaUMHATh, TOJIbKO YETKO
0003HauYuB €€ XapakTep, TEMY U KPYT T€X BOIPOCOB, KOTOPBIE B €€ Xo/€e OyayT
paccMOTPEHBI.

B ocHOBHOI yacTu 3aHATHSA CIIEYET pacKpbIBaTh COJEpKAHUE YUEOHbBIX BOIPOCOB,
AKLIEHTHPOBAaTh BHUMAHUE CTYJEHTOB HA OCHOBHBIX KaTE€rOpUsX, ABJICHUSAX U IIPOLIECCAX,
0COOCHHOCTAX MX MPOTEKaHMs. PacKpbhIBaTh CYITHOCTH M CO/IEP)KaHNE PA3TUIHBIX TOYEK
3peHUs U HAy4YHBIX MOAXO0/I0B K OOBSICHEHUIO TEX WJIM UHBIX SIBJICHUHN U IPOLIECCOB.
Crnenyet apryMeHTUPOBaHO 0OOCHOBATH COOCTBEHHYIO MO3UIIHIO 110 CIIOPHBIM
TeopeTnyecKkuM BonpocaM. [IpuBoauTe npumepsbl. 3agaBaTh MO X0y U3JI0KEHUS
JIEKIMOHHOTO MaTepuaia puTOpUIYECKUE BOMPOCHl U CaMOMY JlaBaTh HA HUX OTBET. DTO
CHoCOOCTBYET aKTUBU3ALIMU MBICIUTENILHOM AEATEIbHOCTH CTYIEHTOB, MTOBBIIIEHUIO UX
BHHUMaHHUS U MHTEPECA K MaTepuaiy JEeKIuH, ee coaepxkanuto. [Ipenogasarens 10keH
PYKOBOJUTH pabOTOM CTYy/I€HTOB IO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaia,
NOJYEepPKHUBATh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN
M3y4aeMOM TEMBIL.

B 3akmounTenbHON 4acTy 3aHIATHS HEOOXOAMMO c(hOpMYITUPOBATH OOIIKE BHIBOIBI
110 TEME, PACKPBIBAIOILNE COACPKAHNE BCEX BONPOCOB, TOCTABJIEHHBIX B JIeKIMH. OOBIBUTH
IUTaH OYEPETHOr0 CEMHUHAPCKOTO UIIH TAOOPATOPHOTO 3aHATHA, AaTh KPaTKUeE
PEKOMEHIAINH T10 TIOATOTOBKE CTYJCHTOB K CEMUHAPY WM JabopaTopHOii padorTe.
OnpenenuTs MECTO U BpeMsl KOHCYJIbTAllUU CTYJIEHTaM, MOXKENABIIUM BHICTYIIUTh Ha
CEeMMHApeE ¢ JI0KJIalaMu U pedepaTamMy N0 aKTyaJIbHBIM BOIIPOCaM 00CYKAAEMOM TEMBI.
[Tpu 3TOM BO BCEX YACTSX JIEKIUU HEOOXOJUMO BECTH JUAJIOT CO CTYJEHTaMH U J1aBaTh
CTYJIEHTaM BO3MOKHOCTb JUCKYTHPOBATh MEXKIY COOOI.

[Tocne kaXka0ro JI1 3aHATHUS CLIENIaTh COOTBETCTBYIOIIYIO 3aIIUCh B )KypHaJaxX yyeTa
MOCEUIAeMOCTH 3aHATUIN CTYJACHTAMH, BBISICHUTD Y CTAPOCT YUEOHBIX TPYII HPUIHHBI
OTCYTCTBUS CTYJIEHTOB Ha 3aHATUAX. [I[pOBOINTH IpyNnoOBbIE U MHAUBUAYAIbHbIE
KOHCYJIbTALUU CTYACHTOB 110 BOIPOCAaM, BO3HUKAIOIIUM y CTYI€HTOB B XOJI€ UX
HOJrOTOBKH K TEKYIIeH U MPOMEKYTOYHOM aTTeCTallMy Mo y4eOHON AMCLUIUIMHE,
PEKOMEHI0BaTh B IOMOIIb YY€OHbIE U IpyTUe MaTepuabl, a TAKKE CIPaBOYHYIO
JUTEPATYPY.

Ha 3ansTusax HeoOX0IMMO BECTH JUAJIOT CO CTYAGHTaMH U 1aBaTh CTYACHTaM BO3MOXHOCTh
TMCKYTHPOBATh MEXY COOOiA.
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[IpenogaBareins, IPUHUMAIOIINAN 3a4€T, IMYHO HECET OTBETCTBEHHOCTD 32
IIPaBUJILHOCTD BBICTABIICHHSI OLICHKU.

6.2 MeToauveckue yKa3aHus 1Jis 00y4al0IIUXCSl 10 OCBOCHUIO TUCIHUIIIMHBI

CamocrodaTenbHast pabora sBiIseTCs OJHUM U3 BHUJOB TMOJNy4YeHHs 0OpazoBaHUs
00yyaromyMuUCs U HalpaBjIeHa Ha U3y4YeHUE TEOPETUYECKOro MaTepHaa, HOArOTOBKY K 3aHATUSM.

CamocrosiTenpHass paboTa CTYIEHTOB MPEACTABISIET CO0OM BakKHEHIIEe 3BEHO Y4eOHOTO
nporecca, 0e3 MpaBWJIbHONW OpraHu3alMl KOTOPOro oOydaroluiics He MOXeT ObITh
BBICOKOKBAJTM()UITUPOBAHHBIM BBIITYCKHUKOM.

CTylieHT JOJDKEeH IMOMHUTb, YTO NMPOBOAUTH CAMOCTOSTENIbHBIC 3aHATHS CIEIYET PEryJspHO.
OdyeHb BaKHO HPUJIOKUTh MAKCUMYM YCHUJIUMH, BOJIM, YTOOBI 3aCTaBUTh ceOsl paboTaTh € MOJTHON
Harpy3Koi ¢ epBoro JHs.

He cnenyer oTkiagpiBaTh pabOTy Takke HM3-3a HepabOYero HACTPOCHUS WM OTCYTCTBUS
BIOXHOBeHMsI. HacTpoeHne HyXHO co3laBaTh caMoMmy. IloHMMaHHe HEOOXOIMMOCTH BBIOJHEHHUS
paboThl, 3HAHUE LIEJTH, OCMBICIICHHE TIEPCTICKTHBEI OJIArONPHUATHO BIIHSIFOT HA HACTPOCHHE.

Kaxnplif cTyleHT J0JDKeH caM IUIaHHPOBaTh CBOIO CaMOCTOSITEIbHYIO paboTy, MCXOIs U3
CBOMX BO3MOXXHOCTEH W TPHUOPHUTETOB. DTO CTUMYJIHPYET BBHIOJHEHHE pabOTHI, co3/1aeT Ooee
CIIOKOIHYIO0 OOCTaHOBKY, YTO B UTOT€ MOJIOKUTEJILHO CKA3bIBAETCS HA YCBOGHUH MaTepHaa.

BaxxHo mosiHEee ydecTh 00CTOSITEICTBA CBOCH PabOTHI, YSICHUTB, UTO SIBJISIETCS TJIaBHBIM Ha
JTAHHOM JTare, KaKyl MOCJIeI0BaTeIbHOCTh Pa0OThl BBIOPATh, YTOOBI BHIMOJIHUTH €€ JIydlle U C
HAMMEHBIIMMH 3aTpaTaMH BPEMEHHU M YHEPTHH.

Jnis miooTBOpHOM pabOThl HEMAJIOBa)KHOE 3HAYEHHWE HMMEET OOCTAaHOBKA, OpraHU3aIusd
pabouero mecta. HyxHO 100UTBCS, 9TOOBI MECTO PabOThI MO BO3MOXXHOCTH OBUIO TIOCTOSIHHBIM.
PaboTa Ha MpUBBIYHOM MecTe JiesaeT ee 6osee m1o10TBOpHOM. [IpoyKTHBHOCTE pabOTHI 3aBUCUT OT
NPaBWIBHOTO YepeJOBaHUS TpyJda W OTAbIXa. [lodTOMYy Kaxaple 4ac WM JBa CJIEIyeT Jeiarb
nepepbiB Ha 10-15 MuHyT. BBIXOJHBIE AHU JIydllle MOCBATHTb AKTUBHOMY OTABIXY, 3aHITHUIM
CTIOPTOM, MTPOTYJIKAMH Ha CBEKEM BO3JyXe U T.1. Jlake MmepeKifoueHre ¢ 0JJHOTO BUa YMCTBEHHOU
paboThI Ha IPYTON MOXKET CIIY>KUTh AKTUBHBIM OTJIBIXOM.

CTyneHT JOIDKeH TIOMHHTH, YTO B Tpolecce OOY4YeHHsS BaKHEHIIYIO pOJIb HIrpaeT
camocTosTeNIbHas paboTa ¢ kKHuroil. Hayuntbces paboTaTh ¢ KHUTOM — BaKHEHIIas 3ajjaua CTyACHTa.
be3 aToro HaBbIKa OyJeT Upe3BBIYAIHO TPYAHO N3yYaTh MPOTPaMMHBIN MaTeprall, © MHOTO BpEMEHH
OyZeT mOTpaueHO HepaluoHalbHO. PaboTa ¢ KHUTOM CKJIaablBaeTcs M3 yMEHHUs Mono0parthb
HEOOXOMMBIE KHUTH, Pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BHIOPATh TJABHOE, YCBOHTH U
NPUMEHHUTD Ha MPaKTHKE.

7. DoH/ OLIEHOYHBIX CPEIACTB

7.1  MeToAbI KOHTPOJIS M OLICHUBAHUA Pe3yJIbTATOB 00y4eHUs!
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ITpomexyTouHass arrectanuss oOydaroImuxcsi B ¢opMme 3auéra IMPOBOAUTCS IO
pe3yJibTaTaM BBIIIOJHEHHS BCEX BUIOB YUEOHOM pabOThl, IPENYCMOTPEHHBIX YUEOHBIM
IUIAHOM 10 JAHHOW JHUCUMIUIMHE (MOJIYJIIO), MPHU 3TOM YUYUTBIBAIOTCSA PE3YJIbTAThI
TEKYLIEro KOHTpOJIA YCIIEBAEMOCTH B TedeHue cemectpa. OIEHKa CTeneHu
JOCTHKEHHsI 00yUYalOIUMUCS [UIAaHUPYEMbIX Pe3yJIbTaTOB 00yUYEHUS MO AUCLUILINHE
(MOIyJI0) TPOBOAUTCA MpENojaBareyeM, BEAYIIUM 3aHATHUS 1O JUCUHUIUIMHE
(MOyJI}0) METOAOM IKCIEPTHOM oLleHKH. 1o uToram npoMexyToyHoi arrecTaluy 1o
JUCUUIUIMHE (MOYJII0) BBICTABIISETCS OLIEHKA «3aYTEHO» WM «HE 3aYTEHOM.

K mpomexxyTo4uHOM aTTecTaly TOMYCKAIOTCS TOJBKO CTYAEHTHI, BBIIOJHUBILINE BCE
BUJIbI y4eOHOM paboThl, MpeayCMOTpPEHHbIE paboyeil mporpaMMoi Mo JAMCHUUILIIMHE
«ABTOMaTH3aLMs TEXHOJIOTUYECKUX IIPOU3BOJICTBY»

Bun pabotst @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJIS
[IpakTnyeckue OdopmieHHbIE  OTYETHI TMPEIYyCMOTPEHHBIX pabodell mporpamMmoi
paboThI JUCLUIIIIMHBI C OTMETKOM ITPENOIaBaTENIsl «3a4TEHOY, €CIIU BBIIIOJHEHBI

1 opopMIIeHBI Bce pabOTHI.

7.2 Illkana u KpUTEepHHU OLICHUBAHUS Pe3Y/JIbTATOB 00y4eHUSs

MIxana
Onucanue
OLICHUBAHUSA

BrImonHeHs! Bce BUIBI y4eOHOUM paboThI, MPeTyCMOTPEHHBIE YIeOHBIM TTAHOM.
CTygeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YyMEHUMH, HaBBIKOB
MPUBEJICHHBIM B TaOJMWIIax ToOKa3aTeled, Oonepupyer MNpHOOPETEHHBIMHU
3auTeHo 3HAHUSIMU, YMEHUSIMU, HaBbIKAMH, IPUMEHAET UX B CUTyallUsSIX MOBBIILICHHON
cnoxHocTd. [Ipy 3TOM MOTyT OBITH JOMYIIEHBl HE3HAYUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyJAHEHUS IPU aHATTMTUYECKUX OINEepalusX, NIEPEHOCE 3HAaHUI
Y YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIMH.

He Bbimonnen onuH mim Ooniee BUIOB y4eOHOU pabOTHI, PEAyCMOTPEHHBIX
y4eOHBIM M1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
H YMEHHI, HaBBIKOB MPHUBEACHHBIM B TaOJMIaX IOKa3aTeleH, IOMyCKaloTCs
© SATTEHO 3HAYUTENIbHbIE OMIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB

110 pAay HOKaSaTeHeﬁ, CTYACHT UCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHHUA IIPpH

OIICPUPOBAHUU 3HAHUAMU U YMCHUAMMU IIPH UX IICPEHOCEC HA HOBBIC CUTYAIlUU.

7.2.1 IlxaJjia OneHUBAHMUSA NPAKTHYECKOH padoThI

[Ikana oreHUBaHUS Onucanue

3auTeHo BrimonHeHB! Bce BUABI yUeOHOH pabOThI, MPEAYyCMOTPEHHBIE YUCOHBIM
wi1aHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAaHUMN, YMEHH,
HAaBBIKOB TPUBEJCHHBIM B Ta0IMIax TIOKa3areiel, OIepupyer
HpHOGpeTeHHBIMI/I SHAHUSAMHU, YMCHUAMU, HABBIKAMH, MPUMCHACT UX B
CUTYAIHSIX TIOBBIIIEHHOH CJIOKHOCTH. [Ipr 3TOM MOT'YT OBITh IOMYIIIEHBI
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HE3HAYUTENbHbIE  OMMOKH,  HETOYHOCTH,  3aTPyJHEHHUS  TIpU
AQHAIUTUYECKUX OIepalusaX, MepeHoce 3HaHWW M yMEHMH Ha HOBBIE,
HECTaHJAPTHBIEC CUTYAIUH.

He 3auteno

He BwimonHen oawH wikd  Oojiee  BHAOB  y4uyeOHOM  paboOTHI,
NPEeIyCMOTPEHHBIX yueOHBIM MnaHoM. CTyIeHT JeMOHCTPHUPYET
HEIIOJTHOE€ COOTBETCTBHME 3HAHWM, YMEHWH, HABBIKOB IPHBCICHHBIM B
Ta0/IMIax T[OKa3aTenei, JOMyCKAloTCS 3HAYMTENBbHBIE  OIIHOKH,
NPOSBISACTCS OTCYTCTBHE 3HAHWW, YMEHHH, HABBIKOB IO PAIY
MOKAa3aTeNIel, CTYJCHT WCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHUS TIPU
ONEPUPOBAHNN 3HAHUSAMHU W YMEHHUSMHU TP HMX IEPECHOCE Ha HOBBIC
CUTYAIHH.

7.3

OueHo4yHbIE CpPeICTBA

7.3.1. Texymuii KOHTPOJIb

7.3.1.1 KomniekT 3agaHuii 1151 KOHTPOJIbHOM padoThl M0 JUCHHILIMHE
«ABTOMATH3A1Usl TEXHOJIOTHYECKHUX MIPOU3BOICTBY
Tema TeopeTuueckre OCHOBBI TEOPUH YIIPABIICHUS

Bapuanr1..........

3ananue 1. Ilepeectn uncno 101 u3 mecTHaaaTEpUUIHON CUCTEMBI B IBONYHYIO.
3amanwne 2. Haitti uHGOpMaIIMOHHBIN MOTOK: ayAHNOCHUTHAJ, cTepeo, 16 6uT, 22 kI,
3ananue 3. [lpunnun cynepnosunuu. Ipumepsl

3ananue 4. OTHOKOHTYpHbIE cUCcTeMBbI ypaBieHus. [loka3arenu kauecTBa peryJinpoBaHUs
3ananue 5. Jlornueckue cucteMsl ynpasienus. [IpeodpazoBaHue TOTHYECKUX BhIPaKEHUH.

Bapuanr 2 ..........

3ananue 1. [lepeBectr uncno 101 u3 TpoMYHOM ypaBHOBENIEHHOW CUCTEMBI B IECITUUHYIO.
3ananue 2. Haittu nH)OpMAIMOHHBINA TOTOK: ayIMOCUTHAI, MOHO, 16 OuT, 44 I '11.
3aganue 3. [IpuMepsl IMHEHHBIX CUCTEM, X CBOMCTBA.

3ananue 4. KackagHple cuctemsl. Y ClIoBUS IpuMeHUMoOCTH. [Ipenmyiectsa.

3aganue 5. Jlormdyeckue cucTeMbl ynpaBieHus. B3auMOCBs3b ¢ peIeiHBIMU CXEMaMH.

Bapuanr3..........

3ananue 1. [lepeBectu uncno 101 u3 mecTHaAIATEPUUHON CUCTEMBI B JIECITUUHYIO.

3amanwue 2. Haiitn napopmanmonnsiii motok: 10 paspsaubiii AL, mepuos onpoca — 10 cexyH.
3ananue 3. [loHATHE yCTONUMBBIX U HEYCTOMUMBBIX CUCTEM M cOCTOAHUN. Onpenenenre
YCTOMYHMBOCTU COCTOSIHUN PaBHOBECHS JIMHEHHBIX CUCTEM.

3ananue 4. KoMOMHUpOBaHHBIE CUCTEMBI. Y CJIOBHS IPUMEHUMOCTH.

3ananue 5. Jlornyeckue cucteMsl ynpapieHus. B3auMocBs3b ¢ TabnuiiaMyu UCTUHHOCTH.

Bapuanr4 ..........

3aganue 1. [lepeBectn yncio 101 u3 1ecITUYHON CUCTEMBI B IBOMYHYIO.

3ananue 2. Haiit mHGOpPMaLMOHHBIN OTOK: HE00X0AMMa TOYHOCTh U3MEPEHHS TEMIIEPATyPhl He
Huwxke 0,1 °C, nnanaszon uzmepenus — 0..100 °C, nepuon onpoca — 1 MmunyTa.

3ananue 3. [Tonsitue pazosoro noprpera. [Ipumeps! pazoBBIX MOPTPETOB CUCTEM BTOPOTO TOPSAKA.
3aganue 4. CucTeMbl yIpaBiIeHUs C BHYTPEHHEW MOJIEIbIO. Y CITIOBUSI IPUMEHUMOCTH,
HpeI/IMyH_IeCTBa 1 HEAOCTATKU.

3amanwue 5. Jlormueckue cucremsl ynpasieHus. CHHTE3 TaOJIHUI UICTUHHOCTH.




BaPHaAHT O e

3ananue 1. [lepeBectu uncno 101 u3 mectHagaTEpUUIHON CUCTEMBI B BOCBMEPUYHYIO.

3amanwne 2. Haiiti nHGOpMAaIMOHHBIN MOTOK: HEOOXOAMMA TOYHOCTh U3MEPEHUS TEMIIEPATYPHI HE
nuxe 0,1 °C, nuanazon uzmepenus — 0..150 °C, nepuox onpoca — 0,5 MUHYT.

3aganue 3. Henuneiineie cucteMbl. ABTOKOJIEOaHUS..

3ananue 4. 11, [I1-, Y-, [TN]1- perynaropsl.

3aganue 5. Jlornyeckue cuCcTeMbl yIpaBiaeHUs. Y IPOIIECHHUE JIOTUYECKUX BhIPAKEHUH.

BapHAHT 6 ... o e
3ananue 1. IlepeBectu uncno 101 U3 BocbMEpUYHON CUCTEMBI B IIECTHAALIATEPUUHYIO.
3amanne 2. Halitn nH)OpMaMOHHBIN MOTOK: HEOOX0MMa TOYHOCTh U3MEPECHHUS JTaBICHUS HE
HUxKe Kiacca ToyHoctu 0,5. nuana3zon uzmepenus — 0..100 kIla, nepuos onpoca — 0,5 MUHYT.
3aganue 3. CucteMsbl “N0 BO3MYIIEHUIO” U N0 OTKIIOHEeHHIO . [Ipenmy1iecTBa U HEAOCTaTKHU.
3ananue 4. Henuuelinple cuctemsl. PeneiiHoe peryianupoBaHue.

3ananue 5. Jlornueckue cuctemsl ynpanieHus. CBs3b TaOIUIl UCTUHHOCTH CO CIIOBECHOM
MMOCTAaHOBKOI 3a7a4M.

Tema IIpakTruyeckas peaau3anusi CUICTEM aBTOMaTU3UPOBAHHOTO YIIPaBJICHUS

BapraHT 1 ... e e
3ananue 1. Uarepdeiic 4-20 MA. Cdhepa npuMeHeHUs1, 0COOCHHOCTH.

3ananue 2. CxeMa aBTOMaTU3alU1 XUMUYECKOTO peakTopa ¢ pyoako.

3aganue 3. [lpunuun cynepno3unuu. [Ipumepst

3ananue 4. OTHOKOHTYpHBIE CUCTEMBI yripaBieHus. [lokazaTenu kauecTBa peryimpoBaHus

3aganue 5. Heu€Tkue cucTeMbl yIpaBJICHUS.

BapUaHT 2 ..o e
3ananue 1. Uarepdeiic 0-20 MA. Cdepa npumeHeHHsI, 0COOCHHOCTH.

3amanne 2. Cxema aBTOMATH3AIMHA TPYyOIaTOr0 XUMHUIECKOTO PeaTKopa.

3amanwue 3. [Ipumepsr SCADA cucteM, ux QyHKITUH.

3amanne 4. O6ecnieueHune moxapo- B3psiBooezonacHoctu ACYTII.

3aganue 5. CucteMsl yIpaBJIeHUs] C HEHPOHHOM ceThlo. Pelraemeble 3a1a4u..

BapUaHT 3 ..
3anmanue 1. Uarepdeiic 0-10 B. Cdepa npumeneHus, 0COOCHHOCTH.

3aganue 2. Cxema aBTOMaTU3aUH PEKTH(PUKAIIMOHHON KOJIOHHBI.
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3ananue 3. [Ipumeps! micro SCADA cucreM, cepa ux npuMeHeHusI.
3ananue 4. Obecneuenue snexrpodesonacnoctu ACYTIL

3aganue 5. Mcnosib3oBaHue reHeTuYeckux anroputMoB B ACYTII..

BapHaHT 4 ..o e
3amanue 1. UnaTepdetic RS-485. Chepa npumeHeHHs, 0COOCHHOCTH.

3ananue 2. Cxema aBTOMaTU3al|H [1e4H.

3ananue 3. ®ynkuuu MES u ERP cucreM B OMOTEXHOIOTHYECKOM TPOMBIIIIIEHHOCTH.
3ananue 4. @axrtopsl pucka B ACYTIL

3amanue 5. Ucnonp3oBanne MArkux seruncicauii B ACYTII.

BapHaHT 5 .. e
3anmanue 1. Uarepdeiic HART-mpotokon. Chepa npumeHeHHs, 0COOEHHOCTH.
3ananue 2. Cxema aBTOMaTH3alluU CKJIAJ0B.

3ananue 3. [Taker LabVIEW. .

3ananue 4. Pabota [TA3.

3ananue 5. [Ipumenenune uckyccrBeHHoro naremiekra B ACYTIL.

BapUaHT O ... e
3amanue 1. UnaTepdeiicZig Bee. Cdepa npumenenus, 0COOCHHOCTH.

3aganue 2. CxeMa aBTOMaTH3AIMHA CUCTEM TEIIOCHAOKEHU.

3ananue 3. Uepapxuueckue, pacupenesi€HHbIE CUCTEMBbI YITPABICHHUS.

3amanne 4. Ob6ecrnieueHre KOHTPOJIS JOCTYIA. 3aluTa OT TPOHUKHOBEHHUS. .

3anaHue 5. ATanTUBHBIE CUCTEMBI YIIPABICHUS.

7.3.1.2 Tembl NpaKTHYECKUX PAdOT MO JUCHHUIINHE KABTOMATHU3ALMUS
TEXHOJOTHYeCKHUX MPOU3BOICTB
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Temartrka nmpakTHUECKUX pabOT U3JI0KEHA B IMyHKTE 3.4.

7.3.2. IlpoMexyTOYHAS ATTECTAIUSA

7.3.2.1. BOl'lpOCbI K 3a4eTy no AUMCHUILIMHE ((ABTOMaTI/I3aIII/I$l TEXHOJOITHICCKHUX
MMPOU3BOJACTB»

1.OcHOBHBIE 33/1a4 YPABJIEHUS TEXHOJIOTHYECKUMU MpolieccaMu U
ITPOU3BOJICTBAMU.
. Cuctembr ACYTII, ACKYD (SCADA, MES, ERP cucrtemst).
. ACYTII HenpepsIBHBIMHU POU3BOICTBAMM.
. ACYTII nepnoanuecKuMHu MpOU3BOACTBAMHU.
. ACYTII B nuiieBo# MpOMBIILICHHOCTH.
. ACYTII noxapoonacHbIMU TPOU3BOACTBAMHU.
. PacnipenieneHHble CUCTEMBI YIIPaBICHUSI.

. OIHOKOHTYpHBIE CUCTEMBI pEryJInpoBanus. Kputepuu kauecTBa peryJnpoBaHHUs.
[1-, [TA-, ITN]I peryasTtopsl.
9. MHOFOKOHTypHBIC CHCTEMBI PETYJIUPOBAHUSA. Y CJIOBHSI IPUMEHUMOCTH,
IPEUMYIIIECTBA.
10. Pa6ora IJIK. Pa3spsnnocts ALl 6110k0B BBO/IA, TOUHOCTH MIPEACTaBICHUS
M3MEPEHHBIX 3HAYCHUIN TEXHOJIOTMUYECKHUX NMEPEMEHHBIX. [IpencTaBnenne 1aHHbIX B
OBM.
11. SA3piku crangapra MOK 61131-3. O6macTu npuMeHeHUsI, 0COOEHHOCTH,
IPUMEDBI.
12. Jloruueckue ornepaiuu: yHapHele, ounapssie. [lonstue 6azuca. Tabnuiibt
HUCTUHHOCTH.
13. OTceuHble KIanaHbl, OCHOBHbIE KOHCTPYKIINH, XapakTepucTuku. MHTepdeiico
cBs3u ¢ [IJIK.
14. Perynupyroniue KianaHbl, OCHOBHbIE KOHCTPYKIIMH, XapaKTEPUCTHUKHU.
UnTepdetice cszu ¢ [TJIK.
15. Perynstopsl npsamoro aenctBus. [IpocTelime n3MepuTenu-peryiasiTopbl, UX
HAaCTPOWKA U CBA3b C KOMIIBIOTEPOM.
16. [lonsatue cpenbl nepenavn JaHHbBIX, IPUMEPbI IPOTOKOJIOB (PU3UYECKOT0 YPOBHS
JUISL PA3JIMYHBIX TEXHOJIOTUM.
17. OcHOBHBIE BHIbI OECIIPOBOJIHBIX CETEH B MPOMBIIIJIEHHON aBTOMAaTHU3aI1H.
becnipoBonbie natuuku. ZigBee
18. TIpomsitiennsie uaTepdericel u cetn: HART, RS-485, Modbus, Profibus,
Industrial Ethernet.
19. OCHOBHBIE aJITOPUTMBI PETYIMPOBAHHUS.
20. Mcrnonp30BaHuE HEYETKUX BBIYMCICHUN B 3a7ja4ax YIIPaBJICHUS.
21. IlpumMeHeHre HEUPOHHBIX CETEN B 3a/1a4ax yIIPaBJICHUS.
22. O6ecneuenue 6e3onacHoctu ACYTIL
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23.
24.
25.
26.
27.
28.
29.
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Cucrema ynpapieHUs: NEPUOIUUECKUM IIPOLIECCOM.

Cucrema ynpaBiieHUs] HEIPEPHIBHBIM MIPOIIECCOM.
ABTOMaTH3a1Ms BCIOMOIaTEIbHBIX IIPOLIECCOB TPOU3BOICTBA.
CHHTE3 TOTUYECKOM CXEeMY yNpPaBIICHUS.

VYrpoleHue T0rnuecKkoro BEIPaKEHUs 3aKOHa YIIPaBICHUSI.
Pacuér napaMeTpoB peryaupyronmx KIanaHos.

Pacuét renepupyeMoro HHQOpMalMOHHOTO MOTOKA.



