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1. ey v 32724 JUCHMIIIMHBI
[lenbto M3ydeHUs OUCHUIUIMHBI "ABTOMAaTHU3alMsl TEXHOJOTMYECKUX IPOLECCOB" SIBJISIETCS

O3HAKOMJIEHHE C (YHKIHOHAJIBHBIMH CXEMaMH aBTOMAaTH3MPOBAHHBIX CHUCTEM pEryJIUpOBaHMS
TEXHOJIOTUYECKOTO O0OPYAOBAaHUS TEXHOJOTHYECKUX YCTAHOBOK M CHCTEM, (OpPMHUpPOBaHHME 3HAHUU U
HaBBIKOB B 00JIaCTH 3KCILIyaTalluW, HaJaJKW M HAaCTPOMKHU aBTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHHS
paboToii 060pyHOBaHMS TEXHOJIOTUIECKUX YCTaHOBOK.

3agaum U3ydYeHus JMCUMIIJIMHBI:

1. OcBoeHHE OCHOBHBIX MPUHIUIIOB CUHTE3a aBTOMAaTU3UPOBAaHHBIX cucteM peryauposanus (ACP)
TEXHOJIOTUYECKUX ITPOLECCOB B 00BEKTaX TEIIOIHEPreTUKH U HE(PTETEXHOIOIMUECKUX IPOIIECCOB.

2. TlonmydyeHune NpPaKTUYECKUX HABBIKOB aHanmu3a paboThl JoKaIbHBIX ACP TEeXHOIOTHYeCKHX
IPOLIECCOB.

3. OpnazeHHE MPAKTUYECKUMHU HABbIKAMU BbIOOpA TEXHUYECKUX CPEACTB AaBTOMAaTHU3alLUU,
HacTpoiku 3neMeHToB ACP TeriosHepreTuueckux 00beKTOB U T. 1.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbI
Huctuninuna «ABTOMATH3aLMS TEXHOJIOTHYECKUX MPOIECCOB» OTHOCUTCS K TUCHUILTUHAM IO BBIOODPY
CTyJeHTa YyacTH popMHUpyeMoil yuacTHUKaMu oOpa3oBarenbHbix oTHOIIeHUH OIl nanpasnenus 13.03.01
"TemodHepreTvka U TEIUIOTEXHUKA", n3ydaeTcs B 7 cemectpe. Jucnuruina 6a3upyeTcs Ha 3HAHUSIX,
MOJIYYCHHBIX TIPU U3YUYCHHUH KypCOB: TeroTexHuyeckue u3mepeHus: u npudopsl, KorenbHbie yCTaHOBKH
U aporeHepaTtopsl, TypOUHBI TEIUIOBBIX M ATOMHBIX SJIEKTPUYECKUX CTaHIUM, TerioBple W aTOMHBIE
3JIEKTPUYECKUE CTAHLIUH.

3HaHUs, TOJYYCHHBIE TMPU U3YYEHUH JAaHHOTO Kypca, HCIOIB3YIOTCS TPU  JTUTITIOMHOM
MPOEKTUPOBAHUU U TIPAKTHUECKOI paboTe B 0071aCTH MPOMBINIIICHHON TETNTIOIHEPTETUKH.
2. Ilepeuenb mNJaAHHMpPYeMBIX PpPe3yJbTATOB O0y4YeHHs MO JAUCHUILIHHE (MOIYJIIO),

COOTHECCHHBIX ¢ THAUKATOPaAMHU JOCTHKCHUSA KOMIIeTeHIMit

Taoauna 1
Ko mo ®1oC NuaukaTopsl 1OCTHKEHUS Ilnanupyemble pe3yabTarhl
o0yuenust mo qucuuminne (3YB)
OomenpodeccuoHaIbHbIE
OIIK-2 Cnocoben OIIK-2.4. JleMoHCTpUpPYET 3HATh:
MPUMEHSATD IMOHUMaHUE OCHOB — NPUHIMIBT U OCOOEHHOCTHU
COOTBETCTBYIOLIUN aBTOMAaTHYECKOI'0 YIIPaBJICHUA U MMOCTPOEHUS ACY CJIOKHBIMH
¢buzuko- peryJaupoBaHus; TEIUIOTEXHUYECKUMHU 00BEKTaMU;
MaTeMaTUYECKUI OIIK-2.5. Bemmonaser — OCHOBBI 0e30MaCHOCTH
anmnapar, METO/IbI MOJEIUPOBAHUE CUCTEM (YHKIIMOHUPOBAHKS
aHalin3a u ABTOMATHU4YCCKOI' O aBTOMAaTHU3UPOBAHHBIX u
MOACIUPOBaHNA, PCryIupoOBaHMA. POOOTHU3HPOBAHHBIX IIPOU3BOJICTB,
TEOPETUYECKOTO 0COOEHHOCTH aBapuii Ha OOBEKTax
AKCHEPUMEHTAIBHOTO TEIIOPHEPTETUKHU u
HCCIEA0BaHUs IPU MPOMBIIIJICHHOCTH, 0€30MacHOCTh B
peleHnn YpE3BBIYANHBIX CUTYALUX;
npodeccHOHATbHBIX — ¢ynkuun  ACYTII;  cocras




3a1a4 MH(POPMALIMOHHBIX M  YIPABISAIOMINUX

GbyHKIINIA; BUJIBI oOecrieueHus
ACVYTIIL; comepxaHue W Ha3HAUCHUE
MaTeMaTHYECKOTO, IPOrPaMMHOTO,
METPOJIOTHYECKOTO,

OpraHU3aIMOHHOTO obecreueHust

ACVYTII, TemnorexHu4YecKne 0OBEKTHI
KaKk  OOBEKTBHl  YyNpaBICHHS, HX
OCHOBHBIE OCOOEHHOCTH; YIIpaBJICHUE
B peXuMax IycKa, OCTaHOBA U
HOPMAaJIbHOU JKCIULyaTaluu,
ABTOMATHU3AIUIO YIIPABIICHUSI.

yMeTh:
- YUTaThb YEPTEHKU U CXEMBI,
BBITIOJHSATh TEXHUYECKHE
M300paXeHUs! B COOTBETCTBUU C
TpeboBanusimMu crannaproB ECKJI;

- MPOBOJIUTh KAYECTBEHHBIM U
KOJIMYECTBEHHBIM aHaIN3 OMacHOCTEH

00BEKTOB TEII0AHEPTETUKHU u
TEIUIOTEXHUKH Ha OCHOBE TEOPHUHU
pHCKa;

- OIICHUBATh 3¢ peKTHBHOCTH
3alIUTHBIX CUCTEM U MEPONPUATHUI;

- U3MEPATH OCHOBHEIE
napaMerpsl O0BEKTa € IOMOIIbIO
TUIIOBBIX U3MEPUTENBHBIX TPHOOPOB;
- KOHTPOJIUPOBATh paboty
cuctembl ACY 00BbEKTOM.

BJa/1eTh:
- crocobamu MOCTPOCHUS
rpaguIecKux M300pakeHHH,

CO3JaHUsl  4YepTeXKEel U  DCKHU30B,
KOHCTPYKTOPCKOM JOKYMEHTAalluu ¢

IIPUMEHEHUEM KOMITbIOTEPHBIX
MIaKETOB MPOTrpamm;
- METOJaMHU U3MEpEHUs

DIIEKTPUUYECKUX U HEIJIEKTPUUECKUX
BEJIMYMH TUTIOBBIMH TTPHOOPAMU;

- OCHOBHBIMH METOAaMHU
u3MepeHuil, 00paboTKH pe3yabTaToOB U
OILICHKH MTOTPEIIHOCTEN U3MEPEHU;

- OCHOBHBIMH NPUHLIUTIAMH
pabotsl 1 coctaBoM ACY 00BEKTOM.

4., O0beM TUMCUMILIMHBI U BUAbI YUeOHOI padoThI

Taoauna 2
Bcero CemecTpsl
Buj yuyeoHoii pa6oThi yacos/ 3a4.e/1. 7 7
0O®0 | 300 | 0®O | 390




AyAnTOpHBIE 3aHATHS (BCEro) 68/1,9 16/0,44 | 68/19 | 16/0,44
B tom uuncne:
Jlexun 34/1,0 8/0,22 34/1,0 8/0,22
[TpakTUyeckue 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
JlabopaTopHbie pabOoThI 17/0,5 4/0,11 17/0,5 4/0,11
CamocTosiTe;IbHasi paboTa (Bcero) 76/2,1 128/3,6 76/2,1 128/3,6
B Tom uuce:
PacueTtHo-rpaduueckue padbora 22/0,6 72/2,0 22/0,6 | 72/2,0
U (unu) Opyeue 6uovl camocmosmenvbHou
pabomul:
[ToaroroBka K J1abopaTOpPHBIM paboTam 18/0,5 18/0,5 18/0,5 18/0,5
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 18/0,5 18/0,5 18/0,5 18/0,5
[ToaroToBka K HK3aMeHY 18/0,5 20/0,6 18/0,5 20/0,6
Buja oryerHocTH JK3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
OBmast TPYI0EMKOCT BCEI'O B uyacax 144 144 144 144
BCEI'O B 3au.
JUCHHUILINHBI 4 4 4 4
eHH.
5.Coaeprxkanue TUCUMILTHHBI
5.1 Pa3zaenan! JMCHUILIMHBI M BUALI 3aHATHH Ta6uuna 3
HaumenoBanue pa3aena Heanc” Hacer npalgjlf::cxnx
LHUOHHBIX | j1Ja00pPATOPHBIX Bcero yacos
n/n AUCHUILJIMHBI 10 CeEMeCTpamM SAHSITHIA. A (CeMI/lHap(!Iu(I/IX)
3aHATHUHU
OPO | 300 | ODPO | 30 | ODPO | 30 | ODPO | 3O
BBenenne B aBTOMaTH3AIHIO
TEXHOJIOTHYECKNX OOBEKTOB U 2 2
MPOIIECCOB. 1 1
IToHATHSA MEXaHU3ALUHU U
aBTOMAaTH3aIlUH. 2 2 4
Komb6unuposannast CAP.
ABTOMaTu3anus
TEXHOJIOTHYECKUX 00OBEKTOB 2 2 2 6
3aKOHBI PEryTMPOBAHUSI.
ABTOMaTH3UPOBAHHBIE 1 1 2
CHCTEMBI yIIPaBJICHUS 9 9 4
TEXHOJIOTMYECKUMU
mporeccamu
HcnonuuTenpHas TEXHUKA
ACY TIL 2 2 2 6
ABTOMaTH3aIUs 1 1 2
BCIIOMOTaTeIbHOIO 2 4 2 8
000py/TIOBaHUS B SJHEPTETHKE
VcnoBHOE 0003HaUEHUE
CpE/ICTB aBTOMATH3allUH Ha 2 2 4
cxeMax. 1 1 2
PerynupoBanue TEIIIOBBIX 9 9 4
TIPOIIECCOB.
[TpuGOpBI ¥ CXEMbI U3MEPECHUS 9 1 1 5 5
apaMeTPOB CPEJIbI




PerynupoBanue 0CHOBHBIX
10 | rexHOMOTHYECKUX 2 4 2 8
apaMeTpoB.
11 CucreMbl aBTOMaTH3AIUU 5 5
yrpaBiIeHUs NPEANPUITUIMU
ABTOMaTu3anusa 1 1
12 | TeXHOJOTHYECKHX MPOIIECCOB B 2 2
MaIIHHOCTPOSCHU U
O6opynoBanue
13 | aBTOMaTH3UPOBAHHBIX 2 2 4
IIPOU3BOJICTB
14 ABTOMAaTH3aIUs CTAHKOB U 5 1 1 1 5 5 3
CTaHOYHOT0 000PYAOBaHUS
15 ABTOMAaTH3a1MS TPOIIECCOB 2 9
cOOpKH
ABTOMAaTH3aIUs YIIPABICHHUS
Ha 0a3e MmporpaMMHO-
16 | TeXHUYECKHX KOMIUICKCOB. 2 1 3
Cucrema aBTOMaTH4ECKOTO
koHTpoust ['TIC 1 1 3
17 ['uOkue mpou3BOICTBEHHBIE 1 1
CUCTEMBI
ABTOMaTH3UPOBAHHBIE
18 | TpaHCHOpPTHO-CKJIAACKHE 1 1
CUCTEMBI
UTOI'0: | 34 8 17 4 17 68 16
5.2. JlekniuOHHBbIE 3aAHATHS
Taoanma 4
Ne HaumenoBanue
Coaepxxanue pasgena
n/n | pasgesja AUCHUNIHHBI
1 2 3
OCHOBBI TEOPUU ABTOMATUYECKOTO YIIpaBICHUs. ABTOMaTH3aIUs
KaK d3Tall B Pa3BUTHU TPOU3BOJCTBA ITyTeM 3aMeHBbI (DYHKIIUH
YyeloBeKa B TPYAOBOM rmporiecce. Vctopust co3maHus W pa3BUTHUS
ABTOMATH3AIHH TEXHOJIOTHICCKHIX u MTPOU3BOJICTBEHHBIX
BBenenue B MIPOILIECCOB. [TapameTtpsr TEXHOJIOTHYECKOTO mpotiecca.
1 ABTOMATH3AIHIO Perymupyemsle mapamerpbl. MrHoBeHHOe 3HaueHue. 3MmepeHHOE
TEXHOJOTHYECKHUX 3HaueHne. OOBEKT ympaBieHus. PerynupoBaHue. ABTOMaTHYECKOE
00BEKTOB M MPOIIECCOB. | ympaBieHue. BxomHoe Bo3aeiicTBue. (Cxema aBTOMaTHYECKOH
CUCTEMBI PEeTyJTUPOBaAHUSI.
OnHOKOHTYpHasi aBToMaThueckas cucrema perynupoBanus (ACP).
3anatoliee, yrnpaBisollee U Bo3Mylawiee Bo3aeicTeue. Omuoka
ynpasienus. Perynsrop.
[TonsiTvst MexaHW3allMM W aBTOMaru3anuu. JlocToMHCTBa W
HEJ0CTaTKW aBTOMATH3HPOBAHHBIX MPOHU3BOJICTB.
[TonsiTHsI MEXaHU3AITUU DneMeHThl aBTOMATH3aIlMU: TEXHOJIOTWYECKash IMOJICUCTEMA,
Y aBTOMAaTHU3AalIHH. MOJICUCTEMBl ~ MaTepUalbHO- M  MHGOPMALUOHHO-TEXHUYECKOTO
2 KomOunupoBanHas o0ecrieyeHus, MOJCUCTEMBI TNIAHUPOBAHUS U YIIPABJICHUSI.
CAP. YpoBHM aBTOMATH3AIMKU MPOU3BOCTBA: YACTUYHAS, KOMIUICKCHAS

U IIOJIHas. OHpGI[CJICHI/Ie CTCIICHHU aBTOMAaTU3alluu.




ABTOMaTH3a1UA
TEXHOJIOTMYECKUX
00BEKTOB 3aKOHBI
peryaupoBaHus.

ABTOMAaTH3aIUsl TEXHOJIOTUYECKUX OOBEKTOB U IPOIECCOB.
3akoHBl peryaupoBaHus. Tumbl perymsTopoB. KomOuHHUpOBaHHas
CAP. Kackanusile CAP. Knaccupukamus ACP no mnpuHmumy
perynvipoBaHus. TUNIOBbIE BHEIIHKUE BO3CHCTBUSI.

biok cxembr ACP. OcHoBHble Mojenu (CTaTUYECKUE U
IUHAMHYeckue — xapakTtepuctuku). IlpeoOpazoBanmus  Jlammiaca.
[lepenarounsie pynkuuu. [Ipumeps! TUTIOBBIX 3BeHbEB. COoeIMHEHHUS
3BEHbBEB.

ABTOMAaTHU3UPOBAHHbBIC
CHUCTEMBI YIIPaBJICHUS
TEXHOJIOTMYECKUMU
rpoLueccaMu

CoctaB  OCHOBHBIX  (YHKIMH  aBTOMATH3UPOBAHHBIX  CHCTEM
yopaBineruss  (ACY):  ympaBinsamomwue, HUHPOPMAlMOHHBIE |
BcriomorarensHbele. CoctaBuble 4dacth ACY TII: Texnuueckoe,
porpaMMHoe, HH(HOPMALIMOHHOE, OPTaHU3AlIMOHHOE U ONEPaTUBHOE
obecneuenue. 3amaun ACY. Ortanbel pa3padOTKM U BHEIPEHMS.
VYnpapiieHue TEXHOJIOTHYECKUMH MPOIIECCaMU U AUCTIETYePU3ALINSL.
ObocHoBanne u pa3paboTka (QYHKIMH CHUCTEMBI YHpaBJICHHUS
TEXHOJIOTUYECKUMH MPOLIECCAMHU.

[Toctpoerne anropuTMOB (YHKIMOHHPOBAHUS W  LUKIOTPaMM
TUCKPETHBIX TEXHOJOTHUECKUX MPOIECCOB MAIIMHOCTPOUTEIHLHOTO
MIPOM3BOJICTBA.

HUcnonuurensHas
Texauka ACY TII.

Knaccugpukamus ACYTIL: ¢yHKunM, BBIIOTHIEMBIE YIPABIISIOUIIM
BBIYUCIIUTENIbHBIM KOMIUIEKCOM; YpPOBEHb 3aHHMMAaeMOW CHUCTEMOH B
OpraHU3alMOHHO-TIPOU3BOICTBEHHOMN UepapXuu; Xapakrtep
IPOTEKaHUs YIPaBIIAEMOro IIpoliecca BO BPEMEHHU; IOKa3areib
YCIOBHO HMH(OPMAIIMOHHOW MOIIHOCTA OOBEKTa YIPaBIICHHS,
cTeneHb (YHKIUMOHAIBHOW Pa3BUTOCTU CUCTEMBI YIPABIICHUS;
xapakrepy cTpykTypel ACY. CTpykTypa TEXHMUYECKHX CPENCTB B
JOKaJIbHOM cucteme ympasieHus. CpencTtBa HMHIUBUIYalbHOTO
koHTposst. CpencrBa MaccoBoro KoHTposs. Cpencrsa KOHTPOJS 1O
BBI30BY. YCTPOMCTBAa CUTHAIM3ALMU. J[MCTAHIIMOHHOE YIIPaBIICHUE.
YcrpoiicTBa JIOTUYECKOT0 yIIpaBJICHUS. ABTOMaTHYECKHE
perysaTopel. YcrpolcTBa 3amuThl. VCHOJHUTENbHBIE MEXAHU3MBI.
Perynupytomue opranel. OCHOBHBIE TpeOOBaHHS K TEXHUYECKHM
cpeacteam  ACY  TII. PasnoBunnoctn crpykryp ACVYTIL
ArnmnapaTHas ¥ IporpamMMHasi pabota KOHTposiepoB. OnepaluoHHas
cucreMa  [IC-KOHTpOJIIEPOB. CpencrtBa  TEXHOJIOTHYECKOTO
IIPOrpPaMMUPOBAHUS KOHTPOJIEPOB.




ABTOMaTu3anus
BCIIOMOTaTEILHOTO
00opyI0BaHUs B
JHEPreTHKE

ACVYTII ¢ BK Bemonustomnero nHhpopMaoHHble (yHKIHH.
ACYTII ¢ VYBK paborarommii Kak «COBETYHK» oOIepaTopa
texHosoruueckoro mporecca. ACYTII ¢ YBK paGoratommii B
pexxume LEHTPAJILHOTO YIIPaBJIAIOLIETO (cynepBu3opHoe
ynpaenenue). ACYTII ¢ VYBK paGoraromuii B  pexuMme
HEMOCPEACTBEHHOro  LU(pPoBOro  ympasieHus. Bo3moxHocTH
U(PPOBBIX CPEACTB H3MEpEeHHs M ympaBieHus. [IpenmymiectBa
HUGPOBBIX CPEICTB YIPABJIEHHUS IO CPAaBHEHHIO C aHAJIOTOBBIMHU.
VcnionHUTENbHBIE MEXaHU3MBI TETUIOBBIX JIEKTPHUECKUX CTAHLUN U
nporeccoB  nepepaboTku  HedTu. ABTOMATHM3aLUs  YCTPOMCTB
TOIJIMBOIIO/IAYA W 30JIOYAJCHUSA. ABTOMAaTHYECKHE CHUCTEMBI
peryiaupoBaHUs NPUBOAHBIX TYpOMH, NHMTaTEJIbHBIX HACOCOB,

Jlea’paTopoB,  IOJOrpeBaTesied,  PeayKLHOHHO-OXJIaJAUTEIbHBIX
YCTaHOBOK, TeIIooOMeHHOro oOopynoBaHus. IIpenoxpaHuTenbHbIe
KJIATIaHbI TEXHOJIOTHYECKHUX MIPOIIECCOB u YCTaHOBOK.

ABTOMaTH3alMs  CHEHMAJIbHBIX CHCTeM obOecnedeHus: paboThl
AJIEPHBIX PEAKTOPOB.

VcnoBHoe 0003HaUeHHE
CpCACTB aBTOMAaTU3allun
Ha CXCMax.

TexHUYecKHe  CpelCTBa  MOACHCTEM:  HMH(OPMAIMOHHO-
BBIYUCITUTEIILHOU ABTOMATHYECKOTO u JMCTaHITUOHHOTO
VIpaBICHUS, ABTOMATUYECKOTO PETyJUPOBAHUSA, 3aIMUT W T.1.
YcinoBHoe 0003HaueHUE CPEACTB aBTOMATH3allMd Ha CXeMmax.
OyHKIIMOHAITBHBIE CXEMBI ABTOMATH3AIIHH. [TpuHIHT
dhopmupoBaHus Mprudopa.

Perynuposanue
TEIJIOBBIX ITPOLIECCOB.

PerynupoBaHue TEIUIOBBIX IpOLECCOB. ABTOMaTH3alMsl IMpolecca
nepeMeIIuBaHMs. PerynupoBanue KOXKYXOTPYOHBIX
Ter1000MeHHUKOB. OCOOEHHOCTH aBTOMAaTHU3allMM HCIapUTeneil U
KOH/ieHCaTopoB. OCHOBHbBIE aBapHIHbIE TEXHOJIOTMYECKHUE 3aIUTHI
SHEProOJIOKOB.

3amaun ¥ MPUHIMIIBI aBTOMATHYECKOTO PETyJIMPOBaHUsS TYpOUHHBIX
yctaHoBok. PaboTta TypOoreHeparopoB B OOJIBIION SHEPTOCUCTEME.
ABTOMAaTHYECKHE CHUCTEMbl PEryJMpOBaHUsS TEMIO()UKALMOHHBIX U
NPOMBIIIICHHBIX TApPOBBIX TypOWH. TeXHOMOTMYECKHe 3alluThI
TypOuH ABTOMaTHUECKas cucreMa peryaupoBaHus
KOHJICHCALIUOHHOW TypOUHBI.




[TpuGops! u cxembl
U3MEPEHHUS TTapaMeTPOB
cpensl

[Ipumepsl cxeM KOHTpoJig Temreparypbl. MHauKamus, peructpamus u
pEryJaupoBaHHE TEMIIEpaTypbl C IOMOIIbIO ITHEBMAaTUYECKOIO
peryiastopa. Muaukauusi, CUTHalIM3alUs W PETyJIUpPOBaHUE
TEMIEPaTypbl C IMOMOIIBIO IMOTEHIMoOMeTpa (MocTta). MHnukanms,
perucrpanus, peryliupoBaHle€ M CHUTHAJIW3ALMs  JIaBICHUS.
[IpoMblnIeHHBIE W3MEpUTENIbHbIE NPUOOpPHl M IPeoOpa3oBaTENH.
Knaccugukanus npubopoB A u3MepeHus aapieHus. JKuIKOCTHbIE
MaHOMETphl.  YamieyHele  MaHOMETpPbl M JTU(MaHHOMETPHI.

[TpyxuHHbBIE MaHOMETPBHI. DneKTpuyecKue MaHOMETPBHI.
[IpeoOpa3oBarenn  naBiaeHus tuna  «Candup». M3mepenue
TEMIIEPATYPHI. TepmomeTpbl paciupeHust KUJKOCTHBIE.

TepMoMeTpbl  OCHOBaHHbIE HA  paCIIMPEHUM  TBEPABIX  Tel
(mmnaToMeTpudeckue W OMMETaTMYecKue TepMOMeTphl). ['a3oBbie
MaHOMETpPUYECKUE TepMOMETpPbl. JKHUIKOCTHBIE MaHOMETPUYECKUE
TepMoMeTpbl. KOH/IEHCAllMOHHBIE MAaHOMETPUUYECKHUE TEPMOMETPHI.
DJeKTpUYecKue TEePMOMETPhl  (TepMOIaphI). TepmomeTpsl
CONMpoTHUBIIEHUs. BropuuHble mpuOOpHl I HU3MEPEHUS Pa3HOCTU
MOTEHI[MAJIOB (mupomeTpuvecKue MUJUTUBOJIBTMETPHI,
MOTEHLIUOMETPBHI). MeTto1b1 U3MEpEHUs COIIPOTHBIICHUS.
TexHuueckue cpeicTBa Uil U3MEPEHUsl pacxojia JKUJIKOCTU M Trasza
(Meron  mepeMEHHOro  Iepemaja  JaBi€HMs,  pacxoiOMepbl
MIOCTOSIHHOTO Iepenaja JAaBjieHUs, pPacXOoJOMEpPbl IEPEMEHHOIO
YPOBHS, PacXx0J0MEpPbl CKOPOCTHOI'O Hamopa.). MeTonbl U3MepeHus
YPOBHSL — ypOBHEMEpHI (IIOTUIABKOBBIA METOJ M3MEPEHHUS YPOBHS,
OyiiKOBblE€ ypPOBHEMEpPHI, TUIPOCTATHUECKUE M IbE30METPUUYECKUE
ypoBHeMepbl). KOHAYKTOMETpUYECKUI U  €MKOCTHOH  METO[IbI
HU3MEPEHUS YpPOBHSI. WcnonuurenbHble YCTPOWCTBA..
VcnionHuTenbHbIE MEXAHU3MBI.

10

PerynupoBanue
OCHOBHBIX
TEXHOJIOTHYECKUX
1apaMeTpoB.

PerynupoBanue TEMIIepaTyphl. PerynupoBanune JIABJICHUS.
Perymuposanue pH. PerynmupoBanue pacxonma. Perymmuposanue
ypoBHs.  Knaccudukanuss  M3MEpUTENbHBIX  IpeoOpas3oBareneit
JIABJICHMsI, pacXo/a, TEMIIEPATypbl, YPOBHS U T.1. BBl MEpBUYHBIX
npeoOpa3oBareieil. PerynnpoBaHnue napamMeTpoB COCTaBa U Ka4eCTBa.
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CucreMsl
aBTOMAaTHU3allnun
yIpaBICHUS
NPEAIPUATUAMHA

TexHONMOTHH TOMNEPKKH JKU3HEHHOTO Imkiaa wu3genuid. CALS
(Continuous Acquisition and Life Cycle Support). Ienu u 3amaun
cucreMbl. CHCTEMBI YIpPaBICHHS, OPHEHTHPOBAHHBIE Ha TIOJHBIH
JKU3HEHHBIM IMKJI ToBapa. PacmupeHHoe (AeTaau3upoBaHHOE)
yIpaBJIeHUE KaJICHIAPHBIM IUIAHWPOBAaHUEM W JIUCIIETYEPOBAHUEM
(APS). Cuctems! ynpasnenus pecypcamu npennpusatust (ERP). Henn
u  3agaun ux (QyHKIHOHMpoBaHUA. CHCTEMBI  yIpaBICHHS
B3auMOOTHOIeHusiMu ¢ nocTtaBmukamu  (CRM).  Cucrtemsl
yIIpaBJICHUs, OPHEHTUPOBAHHBIC Ha yIpaBlieHHe 3aka3zamu. Cucrema
"Touno-BoBpems" (JIT-TexHOIOTHHN) B COBPEMEHHBIX YCIOBHUSIX.
OCHOBBI TTOCTPOEHHSI HHTETPHUPOBAHHBIX CUCTEM YIIPABJICHUSI.
OcCHOBHBIE  MPUHIUIBI  TOCTPOSHUS  CHUCTEM  YIpaBIICHUS
npou3BoacTB. DyHKIHMOHATBHAS CXEMa CHCTEMBl YIPaBICHHS
aBTOMaTU3UpOBaHHBIX Mpou3BoAcTB (All). Pacripenenenue QpyHkumii
YIIPaBJICHUS TT0 UEPAPXUUECKUM YPOBHSAM. YHUDHUKAIHS dJIEMEHTOB
cucreM ympapieHus. CocTaB KOMITJIEKCAa TEXHMYECKHX CpPEICTB:
VIPABISIOMUN BbIUMCIUTEIbHBIA KOMILJIEKC, CPEACTBA IOTY4YECHHUS,
npeoOpa3oBaHusi, XpaHEHUs, OTOOPAXKEHUS UM  PETUCTPaAIlUH
uH(poOpMalliK, yCTPOWCTBA MOJAYM CUTHAJIOB W HCIOJHHUTEIbHBIX
YCTPOMCTB.
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ABTOMaTu3anus
TEXHOJIOTHYECKUX
MPOIIECCOB B
MaIIMHOCTPOCHUU

Ompenenenne TII. OcuHoBHble snementbl TII: paboumii UK
(o6paboTka, cOOpKa), KOHTPOJIb, BCIIOMOTATEIbHBIE U TPAHCIIOPTHO-
HAKOIUTEbHbBIE OTEPaLIUH.

[TonsitTue pabodyero 1UWKIA W PEKUMBI  €r0  BBITOJHCHHUS:
MOJyaBTOMAaTUYECKN, aBTOMAaTUYECKUA W aBTOMATHU3UPOBAHHBIM.
TumnoBas cTpykTypa aBromarudyeckoro TII.

OcHosnble xapakrepuctuku TII u II1.

D¢ dekTUBHOCT, PabOThI  aBTOMATH3WPOBAHHBIX  IMPOU3BOICTB.
[ToHsTHE THOKOCTH.

OCHOBHBIE  XapaKTEPUCTUKUM  aBTOMATU3UPOBAHHOIO  IpoIlEcca:
MPOU3BOUTEIBHOCTb, CTCIICHB aBTOMAaTH3aI1H, rUOKOCTb.
OcoOCHHOCTH aBTOMATH3allMd PA3JIMYHBIX THIIOB IPOU3BOJICTB.
[ToHnsiTHE >KECTKOM M THOKOM aBTOMATHU3AlMM TEXHOJOTHMYECKUX
MPOIECCOB.
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Ob6opynoBanue
ABTOMATHU3WPOBAHHBIX
IIPOU3BOJICTB

[ToaroToBka TEXHOJIOIMYECKMX IPOLECCOB U  IMPOU3BOACTB K
aBTOMATHU3allMi: MOJEpHU3ALMs M MeXaHu3auus O0O0O0pYyIOBaHHUS.
CraHoyHoe oOecrieyeHHE AaBTOMAaTU3MPOBAHHBIX  MPOU3BOJICTB.
TpeboBaHMe K CTAaHOUHOH MOJCUCTEME.

Peanuzanus mnepBoil CTyleHHW aBTOMaTu3aluu (JIOKaJbHOM) Ha
YPOBHE TEXHOJIOTUYECKOTO 000PYIOBaHMUSL.

Cucrembl  ynpaBlieHUs] aBTOMAaTH3UPOBAHHBIM  OOOPYAOBaHHEM:
BpeMEHHBbIE U pedUIeKTOpHbIe. TeXHHWYecKas pealn3anus CHUCTEM
yIpaBJIEHUS: KOMMPOBAJIbHbBIEC, KYJIa4KOBbIC, LIUKJIOBbIE U YHCIIOBOE
nporpamMmmHoe ynpasieHue (UIIY). Xapakrepuctuku u mojenu
00opynoBaHusl.
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ABTOMAaTH3aIuA
CTaHKOB M CTAHOYHOI'O
o0opynoBaHus

CraHku aBTOMAaThl, IE€PEHAJA)KUBAEMBIE arperaTHble  CTaHKH,
arperatiple ctanku ¢ YIIY. KoHcrpykTuBHBIE 0COOEHHOCTH
cTaHo4Horo obopynosanus ¢ UITY.

Cranku a1 00pabOTKM Tesl BpalleHHsT — NaTpOHHbIE TOKapHbIE
CTaHKH, NaTPOHHO-IICHTPOBBIE TOKAPHBIE CTAHKH.
MHoroonepaiMoHHble  CTaHKU —  oOpalaTbIBarolMe  LEHTPHI.
CucTeMbl MHOTOOIEPAIIMOHHOTO CTAHOYHOT'O 000PYA0BaHMS: M01aun
U 3arpy3KHd NajieT, MHCTPYMEHTalbHasl, KOHTPOJIbHO-U3MEPHUTENIbHAS,
yIaJIEHUS CTPYKKH.

Bri6op, pa3paboTka © BHEIpPEHUE JIOKAJBHBIX aBTOMATHYECKUX
CUCTEM.
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ABTOMaTH3anus
MIPOIIECCOB COOPKHU

OcobeHHOCTH BBIOOpa U peaTn3aluyi METOA0B JOCTHKEHHUS TOUHOCTH
pu ABTOMAaTHUYECKON cOopke. CrpykTyphbl CUCTEM
aBTOMATH3UPOBAHHOMN COOPKH.

OpueHranus 00BEKTOB B cOOpOoYHOM MIPOU3BOJICTBE.
OpueHTHpOBaHME  NPHUCOEAUHSAEMBIX  J€Tajled  OTHOCHUTEIBHO
0a30BBIX.

CoBMelieHre OCHOBHBIX U BCIIOMOTaTeIbHBIX KOOPAMHATHBIX CUCTEM
JeTanei mpu coopke.

CrnocoObl M cpeacTBa aBTOMAaTH3aI[MM MOJIa4M 3arOTOBOK U JieTaieit
npu cOopke.

CnocoObl OpHMEHTaluu JeTajei, MpeIHa3HaYeHHbIX ISl COOpKH.
[Tomaya pmerameid W3 Mara3smHOB, KacceT, JIEHT K COOpPOYHBIM,
00pabaThIBAIOIINM WM IPYTUM IPOU3BOJICTBEHHBIM CUCTEMAM.
ITonaya HeopueHTUPOBAaHHBIX AeTaneil. CTpyKTypa CUCTEMBI NTOAAYU
HEOPHUEHTHUPOBAHHBIX 3aTOTOBOK. byHKEpHBIE CUCTEMBI.
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ABTOMaTu3anus
yIpaBiieHUs Ha Oa3e
MIPOrpaMMHO-
TEXHHUYECKUX
KoMIuIiekcoB. Cucrema
ABTOMATHUYECKOT0
koHtpoust ['TIC

ABTOMAaTH3aIMsl YOpaBlIeHUsT Ha 0a3ze MPOTrPaMMHO-TEXHHUYECKUX
KoMIuiekcoB. ['mbOkme mpomsBojactBeHHble cuctembl  (I'TIC).
OcHoBHble Tepmunbl u omnpenenenuss [TIC. Omnpenenenune u
xpononoruss pasButuss I[TIC. CoBpemMeHHbIe TpeOOBaHUSA K
OPOMBIIIICHHOMY Tpou3BoAcTBY B ycnoBusax [TIC. OGnactu
s dekTuBHOrO MpUMeHeHus u nepcrnektubl pazsutus ['TIC.
KommiekcHass  aBTomMaTuzanus  OpPraHM3alMOHHO-3KOHOMHYECKHUX
byHKIMA Tpou3BoJCTBeHHOW cucteMbl. Pasnmenenue ITIC 1o
OpraHU3aIlMOHHBIM MPU3HAKaM: THOKUN MPOU3BOACTBEHHBIN MOAYJIb
(I'TIM), TuOkuit aBTOMaTH3MpoBaHHBIN Yy4yacTok (['AY), ruOkas
aBroMatusupoBanHas jguHus (I'AJI), ruOkuii aBTOMaTU3UPOBAHHBIN
nex (I'ALl) u rubkuii aBromatu3upoBanHblid 3aBoj (['A3). Paznmuuue
Mexay podbororexuunueckum komiiekcoM (PTK) u I'TIM.

3agaun aBTomMatudeckoro koHtposs I'TIC. Tumoas cTpykrypa
cucreMbl aBTomatuueckoro koutpodisi (CAK).

Buner xontpons B I'TIC: no o6paborku, B mpoiecce o0OpaboTKw,
nocie o06paboTku. OOBEKTHI KOHTPOJISA: 3arOTOBKH, 00OPYAOBaHHE,
MHCTPYMEHTBI, TEXHOJIIOTUYECKUI MpoIiece, U3SIHUS.

CucreMa TEXHUYECKOW JHAarHOCTUKH oOopymoBaHus. OCHOBHBIC
KOHTpOJMpyeMble TapaMmeTpbl. KoHTponb kadecTBa 0OpabOTKH Ha
cTaHKe. MeTo/1bl KOHTPOJIS U3JIENHUH B IpoLecce 00padoTKH.
KouTponb coctosiHusi MHCTpyMeHTa. TeKyluid U TMepuoandecKuit
KOHTpPOJIb. MeTO/1bl AMArHOCTUKH COCTOSTHUSI MHCTPYMEHTA.
KoHTponb ¢ MNOMOIIBIO KOOPAMHATHBIX HW3MEPHUTENbHBIX MAalllH
(KUM). Ilpunuun  pgeiictBus u  Buasl  KHUM.  YcnoBus
dbyukimonupoanne KMM. I'nOkue namMepuTenbHble MOTYIH.
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I'uOkue
HpOI/I?;BOI[CTBeHHBIe
CUCTEMBI

®opmel tuokocT ['TIC: mMammHHAas, TEXHOIOTUYECKAs], CTPYKTYpHas,
nporpaMMHasi, HPOM3BOJACTBEHHAas W MapupyTHas. HanexHocTb
¢byakuuonupoBanus [TIC mo mapamerpam: oTKa3, cOoil U
paboTOCIOCOOHOCTb. TpeGoBanwus K TEXHOJOTHYECKOMY
obopynoBanuto,  BctpamBaemoMy B ITIC.  OcobenHoctu
ABTOMATH3UPOBAHHOTO  TEXHOJIOTMYECKOTO  OOOpYAOBaHUS  JUIS
00paboTKK JeTanell THMa «Tesl BpPAaIleHUs» U KOPIYCHBIX JAeTajei.
Cocras PTK, PTJI u PTY. Onpenenenune notpednoctu B PTK.
Cucrema obecriedeHust (GYHKIIMOHUPOBAHUS I'TIC:
aBTOMAaTH3UpPOBaHHAs TpaHCHOpPTHO-ckiazackas cucrema (ATCC),
aBTOMAaTU3MPOBAaHHAs CHCTEMa MHCTPYMEHTAJIbHOrO oOecnedyeHus
(ACHO), cucrema aBroMaTusupoBaHHoro KoHTpoias (CAK),
aBTOMAaTHU3UpPOBAaHHAs cucTemMa ynaineHus oTxomoB (ACYO),
ABTOMATH3UPOBaHHAs CHUCTEMa YIPABICHHUS TEXHOJOTHUYECKUMHU
mporeccamu  (ACY  TII), cucremMma  aBTOMAaTH3UPOBAHHOTO
MPOEKTHUPOBAHUS (CAIIP), aBTOMaTH3UPOBAHHAs cucreMa
TEXHOJIOTMYECKOU MTOATOTOBKH MIPOU3BOJICTBA (ACTIIII),
aBTOMAaTH3UpOBaHHas cucreMa ynpasieHus (ACY).
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ABTOMaTH3UPOBAaHHBIE
TPAHCIOPTHO-CKJIAZICKHE
CHCTEMBI

Texunueckue cpenctsa ATCC. CrpykTypHas KiaccupuKanus
TPaHCIIOPTHO- HAKOIUTENBHBIX CHCTEM. ATCC c
aBTOMAaTU3UPOBAHHBIMUA cTeiaxamu HakomuremsiMu. ATCC ¢
KOHBEHEpaMH HaKOITUTEISIMHU.

Kom6unuposanusie ATCC.

bespenscoBbie cpenctBa TpaHcnoptupoBanus B ITIC. Cucremsl
MapUIPYTOCISKEHUS] pOOOKapOB.
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5.3. JIaGopaTopHbIe 3aHATHUS

Taoauua S
Ne | HaumeHoBaHme pa3jaesia
Conep:xanue pasaena
n/n AUCHUTLINHBI
PerynupoBanue
1 | OCHOBHBIX 1. JlaGopatopusblii crenn «Puzndeckne 00bEKTHI
TEXHOJIOTHYECKUX cucreM aBroMatuzamuy -3» ®OC-3-MH
MapaMeTpoB.
2. H3ydeHue TEXHHUUYECKUX XapaKTEPUCTUK U OCHOB
MPOrPaMMHUPOBAHHUS TPOMBIIIIJICHHOTO JIOTHYECKOTO
ABTOMaTH3aLUL
X HOTOLIECKIX KoHTposuiepa S 7-1200
2 3. H3ydenne ocHoB nmoctpoeHus padotsl co SCADA-
MIPOILIECCOB B N
CUCTEMOU
MalIMHOCTPOCHUU
4. Aprtomartu3anus padoThl (U3UIECKOTO OOBEKTA
«Imarbaym»

5.4. IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

Taoauma 6
Ne HaumenoBanue
w/n pasaeJa Coaepixanue pasgena
AUCHHILIMHBI
ABTOMAaTH3aLHUS
TEXHOJIOTHYECKHUX HccnenoBanue 3aKOHOB PETYJIHUPOBAHHUA M PETYJSATOPOB.
00BEKTOB U UccnenoBanne komOuHupoBaHHbIX CAP. MccnenoBanue ACP
1 IIPOLIECCOB. 3aKOHBI | [0 IPUHLUITY PETYJINPOBaHMs. THUIIOBBIE BHELIHHE BO3/EHCTBUS.
peryaupoBaHusl. brox cxembr ACP. IlpeoOpazoBanusi Jlamiaca. IlepenaTounbie
KomOunupoBannas | pynkuuu. [Ipumepsl TUNIOBBIX 3BeHbEB. COEIMHEHUS 3BEHBEB.
CAP.
HccnenoBaHne CTaTUCTUYECKMX W JUHAMHYECKHX CBOMCTB
PerynupoBanue
YYBCTBUTEIbHBIX 3JIEMEHTOB TEPMOAIEKTPUUECKUX
2 OCHOBHBIX TEPMOMETPOB, TEPMOMETPOB COIIPOTUBIIEHUNM KaK MHEPLUOHHOTO
TEXHOJIOTHYECKHUX
HapaMeTpoB. 3BeHa B ACP. Ilpumepbl cxeM peryiupoBaHUE TEMIIEpPaTypHI,
nasienus, pH, pacxona, ypoBHs U T.A.
VYcnoBHoe TexHuueckne  CpeacTBa  IOJCHCTEM: MH(OPMALIMOHHO-
0003HaueHHe BBIUMCIUTEIBHOM  aBTOMAaTMYECKOr0 M JUCTAHIIMOHHOTO
3 TEXHUYECKUX CPEACTB | YIpPaBJIEHUS, aBTOMAaTHYECKOrO PpEryJupoBaHus, 3allUT U T..I.
aBTOMAaTH3allMM Ha | YCIIOBHOE 00O3HAUE€HHE TEXHMYECKHX CpEACTB aBTOMAaTH3allUu
CXeMax. Ha cxemax. [Ipunnun dopmupoBanus npudopa.
4 McnonmurensHas UccnenoBanue ucnonuurenbHoi u annaparnor yactu ACYTIL
texHuka ACY TIL
N3yuenne ITPOMBIIITIEHHBIX ACP pealIbHBIX
5 PerynupoBanue TEII0HEPTeTHUECKUX 00BEKTOB. PerynupoBanue
TEIUIOBBIX MTPOIECCOB. | MACCOOOMEHHBIX MpoIleccoB. M3ydeHHe cxeMm aBTOMAaTU3aLUuU
peKTU(UKAIIMOHHBIX, a0COPOLIMOHHBIX U BBHINIAPHBIX YCTAHOBOK.
ABTOMaTu3anus
7 BcrioMoratensHoro | M3yuenne ocobeHHOCTEH UCIIOTHUTEIBHOM MPUBOJHON TEXHUKH.
obopynoBanust TOC.
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ABTOMaTH3a1UA

8 BcrioMoratenbHoro | M3ydenue, cxeM aBTOMaTHU3allK BCIIOMOTATEIbHON TEXHUKU.
obopynoBanust TOC.

KomruiekcHast aBToMaTH3aIisl OpraHU3alMOHHO-IKOHOMHYECKHUX
ABTOMaTu3anus byHKIMA Tpou3BOACTBEHHOM cucteMbl. Pazpenenue I'TIC mo
yIpaBieHUS Ha 0a3e | OPraHW3alMOHHBIM MPHU3HAKAM: THOKUN TPOU3BOJCTBEHHBIN
9 MPOTrpaMMHO- Moxayib (I'TIM), rubGkuii aBTOMaTtu3upoBaHHblid ydacTok (I'AY),
TEXHUYECKUX ruOkas  aBTtomatmsupoBanHas  JuHUsS  ([AJI),  rubxwmii
KOMILJICKCOB. aBTOMAaTHU3UPOBAHHBIN 1ex (CALL) u THOKUHT

aBTOMaTHU3UpOoBaHHBIN 3aBo1 (I'A3).

6. CamocrosiTesibHass padora cTyaeHToB o aucuumianae ATY u CT
61 Tembl AJIsE CAMOCTOATECJIBHOI'O H3YYCHUS

1. Ilokaszarenm kauectBa. Ilpsmble noka3zatenu kadectBa. KopHeBble mMOKa3aTenn KauecTBa.
YacroTHble nokazaTenn kadecTsa. CBs3u MEXy 0OKAa3aTEIIMU KayeCcTBa.
3aKoHbI peryanupoBaHusi. TUIIBI PEryIsITOPOB.

OcHOBHBIE OIIpEETICHUS U IOHATHS METPOJIOTHU.

[Mpunun gopmuposanus npudopa. FOCT 21.404-85.

W3meputenbHble npeodpazoBarenu temnepatypst (UIIT).

W3meputenbHble npeoOpasoBarenu aasnenus (UI11).

WzmeputenbHblie npeodpazobarenu yposus (UITY).

W3meputenbHble npeoOpasoBarenu pacxoga (UIIP).

W3meputenbHble TpeoOpa3oBaTeu KOHLEHTPAIMH BEIIEeCTBA.

DneKTpUYecKUe CIIOIHUTENbHbIE yeTpoiicTBa (DUNY).

[THeBMaTH4eckue ucnonHuTeNnbHbIE yeTpoiicTBa (ITNY).

Perynupyrouue oprausi (PO).
13. [TupomeTpuueckne MULTMBONBTMETPHI. IloTeHIMOMETpBI. ABTOMAaTHYECKHUE INIEKTPUUYECKUE
MOTEHLIMOMETPBI. ABTOMAaTUYECKUE IIEKTPOHHBIE MOCTOBBIE CXEMBI U3MEPEHMS TEPMOIEKTPUUECKIX
conpotusnenuit (TC) u 1.1.
14. Jloxaneubie npowmsbiiiuieHHble cetu (JIIIC). Tomomorust (apxutektypa) JIIIC. Anmaparhbie
komnoHeHThl JIIIC: Kanan nepemaun nannbix; CereBble ycrpoiictBa JIIIC. IIpoMsbliuneHHsle cetn
HUKHETO YpOBHS (T10J1€BbI€ IIHMHBI). [IpOMBIIITIEHHBIE CETH BEPXHETO YPOBHSL.
15. MukponpoueccopHble BTopuuHble MpuOopsl. HazHaueHue BTOPUYHBIX TPUOOPOB.
16. IIporpammupyemsle norudeckue koHtposepsl IIJIK.  Manokananbnbele, cpenHee - U
MHOTOKaHaJIbHbIE ~ KOHTPOJUIEphl. KOMMYyHHMKAIIMOHHBIE BO3MOXXHOCTH  KOHTpoJulepoB. Kpatkas
XapaKTEePUCTUKA CTaHJAPTHBIX A3BIKOB NporpaMmupoBanus [JIK.
17. Oo6mue ceenenust 0 SCADA — cucremax. OcunoBHble ¢pyHkimu SCADA —cuctem.
18. YactoTHble IpeoOpa3zoBaTey.

CoNoOAWN

e S
N e o

Tembl nasa PIT'P:

YcranoBka atMoc(hepHO-BaKyyMHOM NEPETOHKH HEPTH.

YcTaHOBKA KaTATUTHYECKOTO KPEKHHTA C IPSIMOTOYHBIM PEaKTOPOM.
YcTaHOBKa TEPMUUYECKOTO KPEKUHTA JIJIsl IPOU3BOCTBA TEPMOTa30MIIsL.
YcranoBka pupopMHUHTa CO CTAIIHOHAPHBIM CIIOEM KaTaln3aTopa.

YcranoBka pupopMHUHTa ¢ ABIKYLIUMCS CIOEM IIJIATHHOBOTO KaTalu3aTopa.
VYcTaHOBKa KaTaTUTHYECKON H30MEPH3alliy ICHTAaHOB M T€KCAHOB.

YcTaHOBKa THAPOOYUCTKH TUCTHIUIATA IU3EIBHOTO TOTUIUBA.

YcTaHOBKa THAPOOYHMCTKY KEPOCHHA C TPUMEHEHHEM BBICOKOTEMIIEPATYPHOI cemapanu.
YcTaHOBKa CEPHOKUCIOTHOTO alIKWIMPOBAHUS H300yTaHa OyTHIICHAMH.

lO VYcraHoBKa OJTHOCTYIIEHUYATOH JeacaibTH3aUN TYIPOHOB KUIKUM TPOIIAHOM.
11. YcTanoBKa OYMCTKH HE(PTIHBIX MacisHbIX Qpakiuil pypdyposom.
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12. YcTaHoBKa IepuOIMYECKOT0 MPOU3BOICTBA MBUIBHBIX U YIIIEBOJIOPOIHBIX CMA30K.
13. YcranoBka TepMooOe3MacIMBaHus rayva.

14. YcTaHoBKa alKUIMPOBaHUs OEH301a ATUIICHOM.

15. YcraHoBka npsiMOi TWpaTalivy 3TUIICHA.

16. YcranoBka neruapupoBaHus HM300yTaHa.

17. YcTaHoBKa CEpHOKHMCIOTHOIO AJIKUJIMPOBAHUS C KACKAHBIM PEaKTOPOM.

Coneprxanue:
1. Bsencuue
2. Omnwucanue mporecca
3. XapakrepucTuka 00beKTa aBTOMATH3AI[UN
4. Pa3paboTka pyHKIIMOHAIBHON CXEMbI aBTOMATHU3AIIUN
5. BBIOOp TEXHUYECKUX CPEJICTB ABTOMATU3AINH
6. PacyeT HalE)KHOCTH OJTHOT'O U3 U3MEPUTEIHLHOTO MPEeoOpa3oBaTENS
7. 3akiroueHue
8. Jlureparypa
Bapuant Nel
M3 npoMexyTosHOro neperpesa p = 2,08 MIla
noperpes. p =245 MITa p =0,157 MiTa
r
B rnaporeHeparop — mma nca ITHT ~
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Puc. 1.27. Tennoban cxema Typboycranosxn K-200-130 JIM3:

6.3. YueOHO-MeTOAM4YeCKOe U MHPOPMALIMOHHOE 00ecliedYeHHe CAMOCTOSITeIbHOM
padoThI

1. MonpmabaeBa M.H. ABTomMaTH3aIusl TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB [ DIEKTPOHHBIH

4.

pecypc]: yaedHoe nocobue/ MonnabaeBa M.H.— DnekTpoH. TeKCTOBBIE JaHHBIE.— MOCKBa,
Bonorga: Ungpa-Umxenepus, 2019.— 224 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86574.html.— 3BC «IPRbooks»

Cxuptnanze A.I'. ABTomMaTH3ausl TEXHOJIOTUYECKUX MTPOLIECCOB U MPOU3BOCTB [ DIEKTPOHHBIN
pecypc]: yaueonuk/ Cxuptnanze A.I'., @egoros A.B., Xomuenko B.I'.— DneKkTpoH. TEKCTOBBIE
nanasie.— CaparoB: A [Tu Op Meaua, 2019.— 459 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/83341.html.— 3BC «IPRbooks»

I'eGens E.C. Teopus aBTOMaTH3aluy TEXHOJIOTMYECKUX MPOLIECCOB OMACHBIX TPOU3BOJICTB
[DnexTpoHHbI pecypc]: yuebHoe nocodue/ I'edens E.C., ITactyxoBa E.M1.— DnexTpoH.
TEeKCTOBBIEC MaHHbIe.— OMck: OMCKHI1 TOCYTapCTBEHHBIN TeXHHUECKUi yHuBepcurtet, 2017.— 94
c.— Pexum noctyna: http:// www.iprbookshop.ru/78479.html.— 3B5C «IPRbooks»

[Munses C.H. ABTomMaTH3a1Ks TEXHOJIOTHIECKUX TPOIIECCOB [ DIEKTPOHHBIN pecypc]: yueOHoe
nocoOue sl CTyJJCHTOB BBICIINUX YY€OHBIX 3aBEJIeHU, 00ydaronuxcs no HamnpasieHuio 35.03.06
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kPR

«Arpounxenepusy/ [lunses C.H., Aponunue I.H., YUepaukoB B.A.— DnexkTpoH. TEeKCTOBbIE
nanHble.— Boponex: Boponexckuii ['ocynapcTBeHHbI ArpapHblil Y HUBEPCUTET UM.
Nmmnepatopa Iletpa Ilepsoro, 2016.— 241 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/72645.html.— 3BC «IPRbooks»

VYuebHo-MeTouueckoe nocodue no aucuuruimie [Iporpammaoe obecredenre cuctemMm
ynpasieHUs. ABTOMaTU3alMs TEXHOJIOTHYECKHUX IPOLIECCOB U MTPOU3BOCTBA [ DJIEKTPOHHBIN
pecypc]/ — DIeKTpoH. TeKCTOBbBIE TaHHbIe.— MockBa: MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET
cBs3u U uHpopmatuku, 2016.— 64 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/61530.html.— 3BC «IPRbooks»

AntbinbaeB P.b. Teopusi TeXHUYECKUX CUCTEM M METO/bI HHKEHEPHOT'O TBOPUYECTBA B PEIICHUU
3aJ]a4 aBTOMAaTHU3alUU TEXHOJIOTMYECKHUX MPOLECCOB [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
AnteiaO6aeB P.b., 'anuna JI.B., [Ipockypun J[.A.— DneKTpoH. TeKCTOBBIC JaHHBIE.— OpeHOypr:
Opendyprckuii rocynapcrsennsiii yausepeuret, 9bC ACB, 2016.— 191 ¢.— Pexwum nocrymna:
http://www.iprbookshop.ru/61414.html.— 3BC «IPRbooks»

. BCpI{BIIHeB B.®. OcHoBnl aBTOMaTu3all TCXHOJOIMYCCKHUX NPOUCCCOB OYUCTKH I'a30B U BO/AbL

[DnexTponHsIii pecypc]: kypc nekuuii/ bepasimes B.®., Hlatoxun K.C.— DneKkTpoH. TEKCTOBBIE
nanable.— Mocksa: M3narensckuii Jlom MUCuC, 2013.— 136 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/56238.html.— 3BC «IPRbooks»

UYepHoycoBa A.M. ABToMaTu3anusi TEXHOJIOTMUYECKUX IPOLECCOB U MIPOU3BOJCTB [ DJIEKTPOHHBIN
pecypc]: MeToauYecKue yKa3zaHus AJsi abUTypUEHTOB, MOCTYNAIONINX HA 0O0y4eHUE 1o
cokparieHHoi mporpamme/ UeproycoBa A.M., TepeHTbeB A.A.— DJICKTPOH. TEKCTOBEIC
nanasle.— OpenOypr: Openbyprckuii rocynapcrBennbsiit yuusepcurer, 9bC ACB, 2005.— 30
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/50022.html.— 9BC «IPRbooks»

Cripenkuii I'.A. ABTomMaTH3amus TEXHOJOTMYECKUX IIPOLECCOB U TPOU3BOACTB. YacTp 2
[DnexTpoHHbIH pecypc]: mabopaTopHblid mpakTukyM/ Ceipenkuit I'.A.— DJIEKTPOH. TEKCTOBBIE
nanaple.— HoBocubupck: HoBocuOupckuii rocyJapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET,
2014.— 80 c.— Pexwum moctyna: http://www.iprbookshop.ru/45351.html.— 3BC «IPRbooks»

HuTepHer pecypcesl

http://www.twirpx.com
www.metran.ru
WWW.owen.ru
www.studentlibrary.ru
www.ibooks.ru

/. OueHOYHBbIE CpeCTBA

7.1. Bonpochl K nepBoii py0e:kHOI aTTecTanuu

1.

OcHOBBI TCOPUHN AaBTOMATHYCCKOI'O YITPaBJICHUS.

2.

TPYAOBOM IPOIIECCE.

Hcropust co3maHus W pa3BUTHSA aBTOMATH3AIMM TEXHOJOTMYECKHX U TIPOM3BOJICTBEHHBIX
IPOLIECCOB.
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http://www.twirpx.com/
http://www.metran.ru/
http://www.ibooks.ru/

[TapameTpbl TEXHOJIOTUYECKOTO MpoLecca. Peryinupyembie mapaMeTpsl.

MrHoBeHHOE 3HaueHue. M3MepeHHoe 3HaueHuE.

OO0bekT ynpasieHus. PerynupoBanue.

ABTOMAaTHYECKOE yIipaBieHue. BxoaHoe Bo3aeiicTBuE.

Cxema aBTOMaTH4ECKON CUCTEMBI PETYJIUPOBAHUS.

OnHOKOHTYpHAs aBTOMaTH4eckas cucrema peryiaupoanus (ACP).

10. | Bapmaromee, ynpasnsiomee n Bo3mMymaromee Bo3eiicteue. OmmbKa ynpapienus. Perymnsrop.

11. | IlonsaTHs MexaHM3alMM U aBTOMAaTu3alMU. [JoCTOMHCTBA M HENOCTATKH aBTOMATHU3HPOBAHHBIX
IIPOU3BOJICTB.

12. | DneMeHTHl aBTOMATH3AIMH: TEXHOJIOIWYECKas IOACHUCTEMa, IOJCUCTEMBbl MaTepHUaTbHO- U
MH(pOPMALIMOHHO-TEXHUYECKOT0 00ecieYeHus, MOACUCTEMbI IIJIAHUPOBAHUS U YIIPABIICHHUSL.

13. | YpoBHHM aBTOMAaTH3allMKM HPOHM3BOJCTBA: YACTUYHAs, KOMIUIEKCHas M mousiHas. OmnpeneneHue
CTEIIEH! aBTOMATU3aIUH.

14. | ABroMaTu3aIusi TEXHOJOTUYECKUX 0OBEKTOB M MPOIECCOB.

15. | 3akous! perynupopanus.

16. | Tumm! perynsropos.

17. | Kombunuposannass CAP. Kackanusie CAP.

18. | Knaccudukamus ACP no npuHuuny perynupoBanusi. TunoBble BHEITHUE BO3/IEHCTBHSL.

19. | Bnok cxembr ACP. OcHOBHBIE MOJCIH (CTATHYECKUE ¥ THHAMUUYECKHE XapAKTEPUCTHKH).

20. | TIpeo6paszopanus Jlamaca.

21. | Mepenarounsie QyHKIHM.

22. | ITpumeps! THIOBBIX 3BeHbeB. COEIMHEHNS 3BEHBEB.

23. | CoctaB  OCHOBHBIX (YHKIMII  aBTOMAaTH3UpOBaHHBIX cucreM ympaBienus (ACY):
yrpasisone, "HGOPMAIMOHHBIE U BCTIOMOTaTeIbHbIE.

24. | Cocrapusie uactu  ACY  TII:  TexHuueckoe, HPOrpaMMHOE,  HMH(OPMALMOHHOE,
OpraHM3allMOHHOE U ONlepaTUBHOE OOeCeueHue.

25. | 3amaun ACY.

26. | Oranbsl pa3pabOTKM M BHEAPEHUSA. YIpPaBICHHE TEXHOJOTMYECKHMMH IpoLlecCaMU U
JUCTIeTYepU3aIusl.

27. | ObocHOBaHME U pa3paboTKa (PYHKIMI CUCTEMBI YIPABIECHUs! TEXHOJIOIMYECKHMMHU MPOIIECCAaMH.

28. | IlocTtpoeHne anropuTMOB (YHKIMOHUPOBAHUS M LUKJIOIPAMM JMCKPETHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB MAITMHOCTPOUTEIHHOTO ITPOU3BOJICTBA.

29. | Knaccudukanus ACYTII: pyHKIMY, BEITOTHIEMBIE YIIPABISIOIIMM BEIYUCIUTEBHBIM
KOMIUIEKCOM;

30. | Knaccudukanus ACYTII: ypoBeHb 3aHMMaeMON CUCTEMON B OpraHU3aI[MOHHO-
IIPON3BOJICTBEHHON UEPAPXUH;

31. | Knaccudukanus ACYTII: no xapakrepy NpoTeKaHusl YIpaBJsieMOro 1poliecca BO BpeMeHH;

32. | Knaccudpukanus ACYTII: mo mokasarento ycnoBHO HH()OPMAITMOHHON MOIITHOCTH 00BEKTa
yIIpaBJICHUS;

33. | Knaccudukanus ACYTIL: no crenenn GpyHKIIMOHAIEHOM Pa3BUTOCTH CUCTEMBI YIIPABICHUS;

34. | Knaccuduxarmms ACYTIL: mo xapakrepy cTtpykTypsl ACY.

35. | CTtpyKTypa TEXHHUYECKHX CPEJICTB B JIOKAJIbHOW CHCTEME YIPABJICHHUS.

36. | CpencTBa HHIMBHUIYATHHOTO KOHTPOJISL.

37. | CpencTBa MaccOBOTO KOHTPOJIS.

38. | CpencTBa KOHTPOJISI IO BBI3OBY.

39. | YcrpoiicTBa curHanu3anyy. JJMCTaHIIMOHHOE yIIpaBJIEHHE.

40. | YcrpoiicTBa JJOTHYECKOTO yIIPABICHHUS.

41. | ABTOMaTHYECKHUE PETYISTOPHI.

42. | YcTpoiicTBa 3alIUTHI

43. | UcnonHuUTEIbHBIE MEXAHU3MBI.

44. | Perynupymoiue oprassl.
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45. | OcHoBHbIe TpeOOBaHUS K TexHHUECKUM cpenctBam ACY TIL

46. | PaznoBuanoctu crpykryp ACYTIL

47. | AnmaparHasi ¥ mporpaMMHasi paboTa KOHTPOJUICPOB.

48. | Oneparnmonnas cucrema [IC-KOHTPOIJIIEPOB.

49. | CpencrBa TEXHOJIOTHYECKOTO IPOrpaMMUPOBaHUS KOHTPOJLIEPOB.

50. | ACYTII ¢ BK Bemonustoniero nHGopMalroHHbIe (YHKIHH.

51. | ACVYTII ¢ YBK pabotaronuii Kak «COBETYHK) OIEpaToOpa TEXHOJIOTHIECKOTO Ipoliecca.

52. | ACYTII ¢ YBK pab6oraromiuii B pe’kUMe EHTPATBLHOTO YIPABIISIOMIETO (CYNepBU30PHOE
YIIPaBJICHHE).

53. | ACVYTII ¢ YBK pab6oraromnuii B pekuMe HEMOCPEACTBEHHOTO ITU(DPOBOTO yIPaBICHUS.

54. | Bo3amoxxHOCTH IM(POBBIX CPEACTB U3MEPEHUS U YIIPABICHHUSL.

55. | IlpeumymecTBa UGPOBHIX CPEJICTB YIPABICHHUS 10 CPABHEHUIO C aHAJIOTOBBIMH.

56. | McnonHUTENbHBIE MEXaHU3MBbI TETIJIOBBIX 3JIEKTPUYECKUX CTAHIMHA U MPOLIECCOB NIepepadoTKU
HedTH.

57. | ABTOoMaTu3alys yCTpoWCTB TOIIMBONOIAYM U 30JI0YTAJICHHUS.

58. | ABTOMaTu4ecKre CUCTEMbI PEryIUPOBAHMSI PUBOJHBIX TYpOUH, MUTATENBHBIX HACOCOB,
JIea’paTopoB, OJOTPEBATENEH, PeIyKIIHOHHO-0XJIAAUTEIBHBIX YCTAHOBOK, TEINIOOOMEHHOTO
000py/IOBaHUsI.

59. | IlpegoxpaHuTenbHbIE KIAaHbl TEXHOJIOTHYECKUX MPOLIECCOB U YCTAHOBOK

60. | ABTOMaTu3anus CreUAIBHBIX CUCTEM 00CCIIeUeHUs pa0OTHI SIICPHBIX PEAKTOPOB.

61. | anukanus, perucTpalus U peryaIupoBaHue TeMIepaTyphl ¢ TOMOIIbIO THEBMATUYECKOTO
peryasiTopa.

62. | Unnukanus, CUTHAIU3alus U PEeryIHPOBAHUE TEMIIEPATYPhI C IOMOIIBIO MOTECHIIMOMETPA
(mocta).

63. | Mnnukanusi, perucTpaius, peryjinpoBaHUE M CUTHAIM3AINS JaBICHHUS.

64. | I[IpombllICHHBIE H3MEPHUTENBHBIE TPUOOPHI M MPEOOPA30BATEIH.

65. | Knaccudukanus npubopoB JUIst U3MEPEHUs AaBJICHHSL.

66. | )KunkocTHbIe MAHOMETPBHI.

67. | Yameynple MaHOMETPHI M JH(PMAHHOMETPHI.

68. | IIpy>xHHHBIE MAaHOMETPBHI.

69. | DnexTpuvecKkue MaHOMETPHI.

70. | ITpeoOpa3oBarenu napiaeHus tiuna «Candupy.

71. | U3smepenne TemMneparypebl.

72. | TepMOMeTpHI pacIIUPEHUs )KUIAKOCTHBIE.

73. | TepmMoMeTpbl OCHOBAaHHBIE HA PACIIMPEHUN TBEPABIX TeJ (IMIaTOMETPUYECKHE U
OMMEeTaJUINYECKHE TEPMOMETPHI).

74. | 'a30Bble MAHOMETPUUECKHE TEPMOMETPHI.

45. | )KunkocTHBIE MAHOMETPHYECKUE TEPMOMETPBI.

76. | KonyieHcanoHHble MAaHOMETPUYECKHE TEPMOMETPHI.

77. | DnekTpuuecKre TePMOMETPHI (TEPMOIIAPHI).

78. | TepMOMeTpPHI COMPOTHUBIICHHUSI.

78. | Bropuunbie mpuOOpHI A1 U3MEPEHUS Pa3HOCTH MOTEHINANIOB (TMPOMETPUUYECKHE
MUJITHBOJIBTMETPEI, TOTEHIIHOMETPHI).

79. | Metosibl U3MepeHHs COMTPOTHBIICHUS

80. | TexHu4eckue cpencTBa UTst U3MEPEHHUS PACcX0/a KHUIKOCTH U ra3a (METO IIePeMEHHOTO
nepenasja JAaBjIeHus, pacXoA0Mephl TOCTOSIHHOTO Mepena/ia AaBJIeHUs, pPaCX0A0MEPHI
MIEPEMEHHOTO YPOBHSI, PACX0JIOMEPBI CKOPOCTHOT'O HAIOpa.).

81. | Mertoabl U3MepeHHs YPOBHS — YPOBHEMEPHI (ITOIJIAaBKOBBIN METOJT U3MEPEHUS YPOBHSI,
OyIKOBbIE YPOBHEMEPHI, THIPOCTATHUECKHUE U TbE30METPUUYECKUE YPOBHEMEDHI).

82. | KonnykTOMeTpHu4ecKUii 1 eMKOCTHOM METO/Ibl U3MEPEHHSI YPOBHSIL.

83. | UcnonauTenbHbIC yeTpoiicTBA. VICTIONHUTEIbHBIC MEXaHU3MBI.

84. | PerynupoBanue TemiiepaTyphbl.

85. | PerynupoBanue naBieHusl.

16




86. | PerynupoBanue pacxoja.

87. | PerynupoBanue ypoBHs.

88. | Knaccudukanms m3MepuTeIbHBIX TpeoOpa3oBaTescii JaBICHHs, pacXxo/1a, TeMIepaTyphl,
YPOBHS U T.]I.

89. | Buapl nepBuYHBIX IpeoOpa3oBaTecii.

90. | PerynupoBanue nmapaMeTpoB COCTaBa U KAaueCTBa.

KAPTOYKA Ne (nepBast pyOeKHasi aTTECTALINA)

1. Dranbl pa3pabOTKU U BHEAPEHUS. Y IPABIEHUE TEXHOJIOTHYECKUMU MPOIIECCaMU U AUCTIETYePU3ALIUSL.
2. ACYTII c YBK paboraromuii Kak «COBETUYHK) OIEepaTopa TEXHOJIOTHIECKOTo ImpoIecca.

3. Knnaccudukarus npruOopoB 711 U3MEPEHHUSI 1aBIICHHUS.

4. VcnionHuTeNbHBIE YCTPOKCTBA. VICIOTHUTEIBHBIE MEXAaHU3MBL.

Oo0pa3zen OusleTa K nepBoii pydekHOM aTTeCTAMU

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1

Jucuunnuaa ATY u CT
HNuctutyT sHEpreTuKn CIENUATBLHOCTh TeruiosHepreTuka 1 TeIIOTEXHUKACEMECTP

1. Kakue nocrouncTBa umeeT uepapxudeckas (MHOroypoBHeBasi) ctpykrypa ACYTIL.

2. HazoBuTe 0CHOBHBIE CXEMbl aBTOMAaTUYECKOTO PETYIMPOBAHUS MPSIMOTOYHBIX MTAPOTEHEPATOPOB.
YTBEPXAIO:

« » 202 . 3aB. kadeapoi

Bonpockl K0 BTOPOii py0e:KHO ATTeCTAILINNA

1. TexHomornu MOAAEPKKH ku3HeHHOTO 1rKIa u3aenuit. CALS (Continuous Acquisition and Life
Cycle Support).

2. | Lenu n 3apauu cucteMbl. CHCTEMBI YIIPABIICHUS, OPUEHTHUPOBAHHBIC HA MOTHBIN )KU3HEHHBIN
L[MKJI TOBapa.

3. | PacmiupenHoe  (IeTanu3MpOBAaHHOE) yIpaBleHHWE  KAJICHIAPHBIM  IJIAHUPOBAHUEM M|
nucrnieruepoBanueM (APS).

4. | Cucremsl ynpasienus pecypcamu npeanpustus (ERP). Henu u 3anaun ux
(YHKITMOHUPOBAHMSI.

5. | Cuctemsl ynpaBieHHs B3aUMOOTHOLIEHUsIMU ¢ noctaBmnkamMu (CRM).

6. | Cucrtemsl yrpaBieHHs], OPUCHTHPOBAHHBIE HA YIIPABJICHHUE 3aKa3aMHu.

7. | Cuctema "Touno-BoBpems" (JIT-TexHOJIOTHMM) B COBPEMEHHBIX YCIOBHSIX.

8. | OCHOBBI MOCTPOCHUS HHTETPUPOBAHHBIX CUCTEM YIIPABIICHUS.

OCHOBHBIE TIPUHITHITBI TOCTPOSHHSI CUCTEM YIIPABIICHUS POU3BOJICTB.

9. | OyHKIMOHANBHAS CXeMa CUCTEMbI YIIPaBJICHHsI aBTOMATU3UPOBAHHBIX TPou3BoACTB (All)

10. | Pacnipenenenue QyHKIMI ynpaBiIeHUs 0 HEPAPXHUECKUM YPOBHSIM.

11. | Yauduxaius 37€MEHTOB CUCTEM YIPABIICHUS.

12. | CocraB KOMIUIEKCA TEXHUYECKHUX CPEJCTB: YIPABISIFONINIA BHIYUCIUTENbHBIN KOMILIEKC,
CpelCcTBa MOJydeHus, MpeoOpa3oBaHus, XpaHEHUs, OTOOPAKECHHS M PETUCTPAIIMH HH(POPMAIIHH,
yCTPOICTBA MOJIaYM CUTHAJIOB U HCTIOJTHUTEIBHBIX YCTPOICTB.

13. | Ompenenenue TII. OcHoBHBIC 25emenThl TII: paGoumii 1ukn (00paboTka, cOOpKa), KOHTPOIb,
BCIIOMOTATeNIbHBIC U TPAHCIIOPTHO-HAKOMIUTEIHHBIC OTIePAIIHH.

14. | Tlonsitue paboyero MWKIA W PEKUMBI  €r0  BBITIOJHECHHS:  IOJYaBTOMAaTHUYECKUM,
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ABTOMAaTUYECKUM U aBTOMATU3UPOBAHHBINA. Tunosas cTpykrypa aBromaruyeckoro TII

15. | OcHoBHble xapaktepuctuku TII u ITI1.

16. | DddexkTHBHOCTH paOOTHI AaBTOMATHU3HUPOBAHHBIX MPOU3BOICTB. [IoHATHE THOKOCTH.

17. | OcHOBHBIE XapaKTEPUCTUKHA aBTOMATH3UPOBAHHOTO MIPOIECCa: TIPOU3BOIUTENLHOCTD, CTENICHD
aBTOMATH3allMU, THOKOCTh

18. | OcobeHHOCTH aBTOMATU3ALMU PA3IMYHBIX TUIOB MPOHU3BOJCTB. [loHATHE *KEcTKOW M THOKOM
ABTOMATH3AIIMH TEXHOJIOTHYECKHUX MPOIIECCOB.

19. | IloaroToBka TEXHOJOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB K ABTOMATU3ALMHI: MOICPHHU3ALINS 1
MeXaHHu3aIus 000pyI0BaHMUSI.

20. | CranouyHoe oOecrieueHne aBTOMAaTU3UPOBAHHBIX MMPOM3BOACTB. TpeboBaHue K CTAHOYHON
MOJICHCTEME.

21. | Peanmuzanusi MepBOMl CTYNEHH aBTOMATH3allMU (JIOKAIBHON) HA YPOBHE TEXHOJIOTHYECKOTO
XapaKkTepUCTUKU U MOJIEIH 000PYAOBaHHUS.

22. | Texuuueckas peanu3alysi CHCTEM YIIPaBJICHUS: KOMUPOBAJIbHbIE, KYJIaYKOBbIE, [IUKIIOBBIE U
4ICJI0OBOE ITporpaMMHoe ynpasiieHue (UI1Y).

23. | CucteMmsbl yrpaBieHHs] aBTOMaTH3UPOBAHHBIM 000PYIOBaHHEM: BpEMEHHbBIE U pe(IeKTOPHEIE.
000py/TOBaHUSI.

24. | CtaHKu aBTOMATHI, IepeHANIA)KHBAEMbI€ arperaTHble CTaHKU, arperatueie cranku ¢ YITY.

25. | KoHcTpykTHBHBIE 0COOEHHOCTH CTAHOYHOTO 00opymoBanwus ¢ YITY.

26. | Ctanku ansa o6pabOTKU TeN BpalleHUs] — NAaTPOHHBIE TOKApHbBIE CTaHKH, MaTPOHHO-IIEHTPOBHIE
TOKapHBIE CTAHKH.

27. | MHoroonepaMoHHbIe CTAHKH — 00pa0aThIBAIONINE IIEHTPHI

28. | CuctemMbl MHOTOOIEPAIIMOHHOTO CTAHOYHOTO 00OPYOBAHMSI: IOJAuu U 3arpy3KU MaIeT,
WHCTPYMEHTAJIbHAsI, KOHTPOJIbHO-M3MEPUTENbHAS, YIAICHUS CTPYKKH.

29. | BriOop, pa3paboTka 1 BHEAPEHHUE JIOKAJTbHBIX ABTOMAaTHYECKHX CUCTEM.

30. | OcobeHHOCTH BBIOOpA M peaTH3aI[H METOI0B JOCTHKCHHSI TOYHOCTH IPH aBTOMATHIECKON
cOopke.

31. | CTpyKTypHI CHCTEM aBTOMATH3HPOBAHHOW COOPKH.

32. | OpueHTanus OOBEKTOB B COOPOYHOM Ipou3BojAcTBE. OpHEHTHUPOBaHHE NPUCOEAMHAEMBIX
JieTajiell OTHOCUTEIBHO 0a30BBIX.

33. | CoBMmenieHHEe OCHOBHBIX U BCLIOMOTAaTEIbHBIX KOOPAWHATHBIX CUCTEM JieTallel pu cOOpKe.

34. | Crioco0Obl M cpeicTBa aBTOMATH3AIUH T10JJa4X 3arOTOBOK U JICTAJICH P COOpKeE.

35. | Crioco0Obl OpHeHTaINy AeTalIeH, TpeTHa3HAYeHHBIX Il COOPKH.

36. | Ilogaua geraneit u3 Mara3uHOB, KaCCET, JICHT K COOPOYHBIM, 00pabaTHIBAIONIUM WU APYTUM
MIPOU3BOJICTBEHHBIM CHCTEMaM.

37. | [lomaua HeopueHTHPOBAaHHBIX JeTaneil. CTpyKTypa CHCTEMBbl NOJaud HEOPUEHTHPOBAHHBIX
3aroTOBOK.

38. | byHKepHBIE CHCTEMBI.

39. | ABTOoMaTH3aIMs yrpaBJIeHUs Ha 0a3e MPOrpaMMHO-TEXHHYECKIX KOMITJICKCOB.

40. | I'u6kue npousBoactBeHHble cucteMsl (I'TIC).

41. | OcHoBHuble Tepmunbl U onpenenenus ['TIC. Onpenenenne u xpoHosorus pazsutus ['TIC.

42. | CoBpeMeHHBIE TpeOOBaHMSI K MPOMBIIUIEHHOMY TPOU3BOICTBY B ycioBusix ['TIC.

43. | O6nactu 3¢ deKTUBHOrO NpuMeHeHus U nepcrnekTuBbl pa3sutus ['TIC.

44. | KoMIulekcHasi aBTOMATH3aIMsl OPraHU3AIMOHHO-DKOHOMHYECKIX (DYHKIIUH TIPOU3BOICTBEHHOM
CHCTEMBI.

45. | Paznenenue I'TIC mo opraHu3allMOHHBIM MpHU3HAKaM: THMOKUHA MPOU3BOICTBEHHBIH MOJIYJb
(I'TIM).

46. | I'mOkuii aBTOMaTH3MPOBaHHBIN ydacTok (['AY).

47. | I'ubkas aromarusupoBanHas junus (I'AJD).

48. | I'uOkuit aBTomarusupoBaHHbid 11ex (I'ALL).

49. | I'nOkuii aBToMaTu3upoBaHHbIi 3aBo (['A3).

50. | Paznmume mexy podororexanueckuM KomruiekcoM (PTK) u I'TIM.

51. | 3amaun aBromarmueckoro koHTposs [ TIC. TunoBast CTpyKTypa CHCTEMbI aBTOMATHYECKOTO
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koHTpois (CAK).

52.

Bunst koutpons B I'TIC: mo 06paboTtkw, B mporiecce 00paboTku, mocie 00paboTKu.

53.

OOBbeKTBl KOHTPOJISA: 3arOTOBKH, 000pYA0BaHNE, HHCTPYMEHTHI, TEXHOJIOTHUYECKHI Mpoliecc,
U3JIETHSL.

54,

Cucrtema TEXHUYECKOM TUarHOCTUKU 00OpYyAOBaHUS. MeToJbl KOHTPOJIS U3/EIMI B IIporecce
00paboTku. KOHTPOIb ¢ TOMOIIBI0 KOOPAUHATHRIX M3MepUTenbHbIX MamuH (KMM). [punnun
nerictsus U Buasl KUUM.

55.

OcCHOBHBIE KOHTpOJIHpYeMbIe mapameTpsl. KoHTpoib kauecTBa 00pabOTKH HA CTAHKE.

56.

KonTpons coctosnus nnctpymenTa. Tekymui u nepuoandecKuil KOHTPOJIb.

S7.

MGTOI[BI AMArHOCTUKH COCTOAHUA MHCTPYMCHTA.

58.

Ycnoeus pynkuuonupoBanue KMM. ['ubkue n3meputenbHbIe MOTYITH.

59.

®opwmsl rudkoctu I'TIC: MammHHas, TEXHOJIOTHYECKasl, CTPYKTYpHasi, IPOrpaMMHasi,
MIPOU3BOJICTBEHHAS U MAPIIPYTHASI.

60.

Hanexunocts pynknuonuposanus ['TIC mo mapamerpam: oTkas, cO0it 1 paboTOCIIOCOOHOCTb.

61.

TpeboBanust K TEXHOJIIOTHYECKOMY 000pyAOBaHuI0, BctpanBaemomy B ['TIC.

62.

Oco0eHHOCTH aBTOMATU3UPOBAHHOTO TEXHOJIOTHYECKOro 000pyA0BaHuUs Ui 00paboTKU
JIeTaJiel TUIA «TEJI BPALLICHUSD U KOPITYCHBIX JETAJICH.

63.

Coctas PTK, PTJI u PTY. Onpenenenue norpebnoctu B PTK.

64.

Cucrema obecneuenus ¢pynkiuonuponanust ['TIC: aBromaTu3npoBaHHas TPaHCIIOPTHO-
cknazackas cucrema (ATCC).

65.

ABTOMaTH3UpPOBaHHAs CUCTEMa HHCTpyMeHTalbHOro obecneuenus: (ACHO).

66.

Cucrema aBToMatuzupoBaHHoro kontposst (CAK).

67.

ABTOMaTH3UpOBaHHas cucteMa ynaieHus otxonos (ACYO).

68.

ABTOMaTH3UPOBaHHAs CUCTEMA yNpaBiaeHUs TexHojgorndeckumu npoueccamu (ACY TII).

69.

Cucrema aBToMatuzupoBanHoro npoektuposanus (CAIIP).

70.

ABTOMAaTU3MPOBAHHASI CUCTEMA TEXHOJOTUUECKON moAroToBku rpounsBoactea (ACTIII).

71.

ABTomMaTu3upoBaHHas cucteMa ynpasieHus (ACY).

72.

Texuuueckue cpencta ATCC. CtpykTypHas Kiaccu(UKalus TPaHCIIOPTHO- HAKOTIUTENIbHBIX
CHCTEM.

73.

ATCC c¢ aBrOomMaTu3MpoBaHHbIMM cTeiiakaMu HakormurenassmMu. ATCC ¢ koHBeliepamu
HaKOIUTEJISIMU.

74.

Kombunuposanusie ATCC.

45,

bespenncoBblie cpencTBa TpaHcnopTiupoBanus B I'TIC.

76.

CucTeMbl MapIIPYTOCIEXKEHHUs POOOKAPOB.

KAPTOUYKA Ne (Bropas pyOexkHasi aTTecTarnus)
1. Cucremsl ynpasienus pecypcamu npeanpustus (ERP). Lenu u 3anaun ux ¢yHKIMOHUPOBaHUS.
2. I'nOkwuii aBToMaT3upoBaHHbI yuacTok (['AY).
3. OOBEKTHI KOHTPOJIS: 3arOTOBKH, 000PYIOBaHHE, HHCTPYMEHTHI, TEXHOJIOTHUECKUH MPOIIECC, U3IEITHSI.
4. Texunueckue cpeactBa ATCC. CtpykrypHas kiaccupUKanus TpPaHCIOPTHO- HAKOMUTEIbHBIX CUCTEM.

Oo0pa3sen Oustera Ko BTOPO# pyOe;KHOH aTTecTaluu

TPO3HEHCKUHU F'OCYJAPCTBEHHbBIU HE®TAHON TEXHUYECKUH YHUBEPCUTET

BUJIET Ne 1

Juctiunuaa ATY u CT
HHCcTUTYT 3HEPrETUKHU CIIELIMATIBHOCTD TeIUIODHEPreTHKA U TEIIIOTEXHUKA CEMECTP

1.

[To kakuM mapameTpam 0JKHA OBITH MPETYCMOTPEHA TEIIOBAs 3alUTa Ha

naporeHepaTopax.

2.

Kakumu cpencrBamu aBTOMaTHUECKOIO PETYJINPOBAHNS OCHAILIEH Y3€Jl IIOATOTOBKU

JKUOKOTO TOIIJINBA.
VYTBEPXJIAIO:
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7.2 Bonipockl K 3K3aMeHYy M0 JTUCHUILINHE «ABTOMATH3ALMA TEXHOJIOTHYECKUX NPOLECCOB)

1. | Ilapamerpel TexHOJOrMYECKOro mpormecca. Perynupyemble mnapamerpel. MrHoBeHHOE
3HaueHue. M3MepeHHoe 3HaueHue.

2. | O6bekT ynpasnenus. PerynmupoBanue. ABromarndeckoe yrpasieHue. Bxonnoe Bo3neiicTue.

3. | Cxema aBTOMaTU4YeCcKON cUCTEMBI peryaupoBaHus. OJHOKOHTYpHasi aBTOMAaTUYeCKas cucTeMa
perynupoBanust (ACP).

4. | 3aparouiee, ynpasisioliee 1 Bo3Mylarouiee Bo3aeicteue. Ommodka ynpasnenus. Perymisrop.
[ToHsATHA MEXaHMU3AMKM U aBTOMAaTU3alMU. JJ0OCTOMHCTBA U HEAOCTATKH aBTOMAaTU3UPOBAHHBIX
IIPOU3BOJICTB.

5. | DneMeHThl aBTOMATH3alMU: TEXHOJIOTMYECKas IOACHCTEMA, IOJICHUCTEMbl MAaTEpUAIbHO- U
MH(GOPMAILIMOHHO-TEXHUYECKOI0 00ecreyeH s, OICUCTEMbI INIAHUPOBAHMS U YIIPaBJICHUS.

6. | YpoBHHM aBTOMAaTM3alMU MPOW3BOJCTBA: YaCTUYHAs, KOMIUIEKCHAs W moiyiHas. OnpenerneHue
CTENEHU aBTOMAaTH3allMi. ABTOMATH3alUsl TEXHOJOTMYECKUX OOBEKTOB M NPOLIECCOB.

7. | 3akonsl perynupoBanus. Tunsl peryiastopoB. Komounuposannas CAP. Kackagnaeie CAP.

8. | Knaccudukanus ACP no npuHiuny peryiupoBaHus. TUIIOBbIE BHEIIHUE Bo3AeHcTBUSA. biok
cxembl ACP. OcHOBHbIE MOJIENIN (CTATUYECKUE U TUHAMUYECKHE XapaKTEPUCTHKN).

9. | IIpeobpazoBanms Jlammaca. Ilepenarounsie Qynkuuu. [IpuMepsl THIOBBIX 3BEHBEB.
CoennHEeHMsI 3BEHBEB.

10. | CoctaB OCHOBHBIX (YHKIHMIA aBTOMAaTU3MPOBAaHHBIX cucreM ynopasieHus (ACY):
yhpasisiiomue, HHGopMauuoHHble M BcrmomoraTenbHble. CoctaBHble uyactu ACY  TII:
TEXHUYECKOE, MpPOrpaMMHOE, HH(OPMALIMOHHOE, OpPraHU3alMOHHOE U  ONEpaTHUBHOE
o0ecrieyeHue.

11. | 3amaun ACY. Dtansl pa3paboTKy U BHEIPEHHs. YTIPaBIE€HUE TEXHOJOTUYECKUMH IpolieccaMu
U AMCIIETYEPU3ALIHSL.

12. | ObocHoBaHME U pa3padoTKa GYHKIUH CHCTEMBI YIPABICHUS TEXHOJOTHUYECKUMH MPOIIECCAMHU.
ITocTtpoeHne anropuTMOB (YHKIIMOHUPOBAHUS M LUKJIOIPAMM JAMCKPETHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB MAITMHOCTPOUTEIHHOTO TPOU3BOJICTBA.

13. | Knaccupukamuss ACVYTII: ¢yHKuMM, BBIIOJIHSIEMbIE YIPABISIONUM  BBIYUCIUTEIBHBIM
KOMIUIEKCOM; YPOBEHb 3aHMMAEMOW CHCTEMOM B OpPraHU3ALMOHHO-IIPOU3BOICTBEHHON
UEpApXHH; 110 XapaKTePy NPOTEKAHUs YIIPABJIIEMOI0 IPOLECCA BO BPEMEHHU U JIp.

14. | CtpykTypa TEXHUYECKUX CPEJCTB B JIOKaJIbHOU cucteme ynpasieHus. Cpencraa
VMHIVBUAYAJIBHOTO U MACCOBOTO KOHTPOJISL M KOHTPOJIS IO BBI3OBY.

15. | YcrpoiictBa curHanmuzanuu. JIUCTaHIIMOHHOE yIpaBJieHHE. YCTPOMCTBA  JIOTMUECKOTO
yIIpaBJICHUS.

16. | ABTOMaTHUECKHE PETYIATOPHI. Y CTPOICTBA 3alIUThL. MCTIONHUTENbHBIE MEXaHU3MBI.
Perynupyronme oprassi.

17. | OcHoBHble TpeboBanus kK TexHnueckuM cpeactsaM ACY TII. PasHoBuaAHOCTH CTPYKTYp
ACVYTIL

18. | AnmapartHas ¥ mporpamMMmHasi pabota KoHTposiepoB. OneparronHas cucrema [1C-
KOHTposuiepoB. CpeAcTBa TEXHOJIOTHYECKOr0 MPOrpaMMUPOBaHNS KOHTPOJIEPOB.

19. | ACVYTII ¢ BK Bemonustomero uapopmannonnsie pynkuun. ACYTII ¢ YBK paGorarommii kak
«COBETYHK) OIepaTopa TEXHOJIOTUYECKOT0 Mpoliecca.

20. | ACYTII ¢ YBK pa6oratoiuii B pexxuMe IEHTPATLHOTO YIIPABJISIONIETO (CyIepBU30OPHOE
ynpasnenue). ACYTII ¢ YBK paOotaromuii B pe:kxrMe HEOCPEACTBEHHOTO IIU(PPOBOTO
yIIpaBJICHHUSL.

21. | Bo3moxxHocTH 1Iu(poOBBIX CPEACTB U3MEpPEHU U yrpaBienus. [IpenmymiectBa nudpoBbIx
CPEICTB YIIPaBJIEHUs 110 CPABHEHUIO C aHAJIOTOBBIMH.

22. | McnonHuTeNbHBIE MEXaHU3MBbI TEMJIOBBIX AJIEKTPUYECKUX CTAHIMH U MPOLIECCOB epepadOTKU
HeDTH.

23. | ABToMaTH3aIMsl YCTPOHCTB TOITMBOIIOIAYH U 30JI0YTAJICHUSI.
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24,

ABTOMAaTHYECKHE CUCTEMbI DErYJIMpPOBAHUS TPHBOJHBIX TYpOHMH, NHUTATEIbHBIX HACOCOB,
Jea’paTopoB, MOJOTPEBATENEH, PEAYKIIMOHHO-OXJIAUTEIbHBIX YCTAaHOBOK, TEINIOOOMEHHOTO
000pyOBaHUsI.

25. | IIpenoxpaHuTenbHbIE KJIAAHbl TEXHOJIOTHYECKHUX MPOLIECCOB M YCTAHOBOK

26. | ABToMaTH3alMsl CIEIHMATIbHBIX CUCTEM O0ecledeHus padoThl SACPHBIX PEAKTOPOB.

27. | Maaukanusi, perucTpanys U peryJIupoBaHue TEMIIEPATyPhl C TOMOIIBIO THEBMATUYECKOTO
perynsTopa. MHankanus, curHaaus3anys 1 peryJimpoBaHie TeMIepaTypbl ¢ HOMOILBIO
MOTEHIIMOMETPA (MOCTA).

28. | Maaukanus, perucTpanys, peryjJvpoBaHUe U CUTHAJINM3aLUs faBjieHus. [IpoMblliuieHHbIE
M3MEpUTENbHEIE MPUOOPHI U mpeobdpazoBatenu. Kinaccudukarus mpruOOpoB sl H3MEPEHUS
JABJICHMSL.

29. | Bropuunbie npuOOpHI A1 U3MEPEHHS PAa3HOCTH MOTEHINANIOB (THPOMETPUYECKHE
MWJIJIMBOJIBTMETPbI, IOTEHIIIOMETPHI).

30. | MeTtosbl U3MepeHus COMPOTHBIICHUS

31. | TexHuueckue cpeicTBa sl U3MEPEHUS PacXoAa KUIKOCTU U ra3a (MeTo]] IEpEMEHHOTO
nepenasa JaBJIeHHs, pacX0A0MephI TOCTOSTHHOTO MEpena/ia JaBIeHHS, PACX0A0MEPHI
IIEPEMEHHOI'0 YPOBHSI, pacX0JIOMepbl CKOPOCTHOI'O HAIopa.).

32. | Metoabl U3MepeHUs ypOBHS — YPOBHEMEPHI (ITOIJIaBKOBBIN METOJI U3MEPEHUS YPOBHS,
OyHKOBBIE YPOBHEMEPHI, THAPOCTATHUECKUE U THE30METPUIECKHE YPOBHEMEDPHI).

33. | KonnykToMeTpu4ecKuii 1 eMKOCTHOM METO/Ibl U3MEPEHHsI YPOBHSL.

34. | UcnonauTenpHbIC yeTpoiicTBa. MICTIOMTHUTEIEHBIC MEXaHU3MBI.

35. | PerynupoBanue temnepatypsl. PerynupoBanue n1aBieHusl.

36. | PerynmupoBanue pacxona. PerynupoBanue ypoBHsi.

37. | Knaccugukanus u3sMepuTeabHbIX Ipeodpa3oBarteneil 1aBiaeHus, pacxoia, TEMIepaTypshl,
yYpOBHS U T.1. Buabl nepBuuHbIX peodpa3zoBaTeiiel. PerynupoBanue napaMmeTpoB cocTaBa U
Ka4yecTBa.

38. | TexHonoruum moaaepKku xu3HenHoro 1mkia ugaeanid. CALS (Continuous Acquisition and Life
Cycle Support).

39. | Lenu u 3anaun cucteMbl. CUCTEMBI yIIPaBJIEHUS, OPUEHTUPOBAHHBIE HA MOJHBIN KU3HEHHBIN
ITUKJI TOBapa.

40. | PacuupenHoe  (eTanM3MpOBAHHOE)  YNPABICHME  KaJEHAAPHBIM  IUIAHUPOBAHUEM U
nucrnieruepoBanueM (APS).

41. | Cucremsl ynpasnenus pecypcamu npeanpustus (ERP). Lenu u 3anaun ux
(YHKIIMOHUPOBAHMSIL.

42. | Cucremsl yIpapieHHs B3auMOOTHoIeHussMH ¢ noctaBimukamu (CRM). Cuctemsl ynpasieHus,
OpPHEHTHPOBAHHBIE HA YIIPABIICHUE 3aKa3aMHU

43. | Cucrema "Touno-BoBpems" (JIT-TexHOIOTHYN) B COBPEMEHHBIX YCIOBUSIX.

44. | OCHOBBI MOCTPOCHUSI HHTETPHUPOBAHHBIX CHCTEM YIIPABJICHUSI.

OCHOBHbBIE IPUHIMIIBI TOCTPOSHHSI CUCTEM YIIPABIICHHS! TPOU3BOICTB.

45. | OyHKUMOHATIbHAS CXEMa CUCTEMBI YIIPaBICHHUS aBTOMAaTH3UPOBAHHbBIX IIPOU3BOJICTB
(AIl).Pacnpenenenne yHKIMN yrpaBieHUs 10 HEPAPXUUYECKUM YPOBHSIM.

46. | Yaudukaius 3IeMEHTOB CHUCTEM YIPaBICHHUS.

47. | CocTaB KOMIUIEKCA TEXHHUYECKHUX CPEICTB: YIPABISIFOIINN BBIYHCIUTEIBHBI KOMILIEKC,
CpezAcTBa MOJy4YeHUs, MpeoOpa3oBaHusl, XpaHEHUs, OTOOPAXKEHUS U PETHCTPALUU UHPOPMaLUH,
YCTPOWCTBA MMOJIaYH CUTHAIOB M HCTIOJTHUTEIBHBIX YCTPOMCTB.

48. | Ompenenenue TII. OcHoBHbIe nemenTsl TIT: pabounii ukn (o6paboTka, cOopKa), KOHTPOJIb,
BCIIOMOTATENIbHBIE ¥ TPAHCIIOPTHO-HAKOMUTEIIHHBIE OTICPAIIHH.

49. | [lonarue paboyero IUKIA U PEKUMBI €r0 BBHIIOIHEHUS: TIOJTyaBTOMAaTHYECKUH,
ABTOMATUYECKUH M aBTOMATU3UPOBaHHBIA. TunoBas cTpykrypa aBromatuyeckoro TII

50. | DddexkTuBHOCTL paOOTH ABTOMATU3UPOBAHHBIX MPOU3BOJICTB. [lOHATHE THOKOCTH.

51. | OCHOBHBIE XapaKTEPUCTUKU aBTOMATU3UPOBAHHOIO IpoLEecca: MPOU3BOJUTEIBHOCTb, CTENEHb
OCOOEHHOCTH aBTOMATHU3allMU PA3IMYHBIX TUIOB MPOU3BOACTB. [loHATHE >KEeCTKOW M THOKOM
aBTOMaTHU3allMU TEXHOJIOIMYECKHX MPOLIECCOB.aBTOMATH3aIMH, THOKOCTh

52. | IloaroroBka TeXHOJIOTMYECKHUX MPOLIECCOB U MPOU3BOJCTB K ABTOMATH3AIMK: MOJIEPHU3ALIUS U
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MEXaHHU3aIus 000pyI0BaHMSI.

53. | Texnuueckas peajau3alys CUCTEM YIPABJICHUS: KONHPOBAIbHBIC, KYJIauyKOBBIC, IIMKJIOBBIE U
quCII0BOE porpammuoe ynpasienue (UITY).

54. | Cranku a1t 06pabOTKH TeJ BpallleHHUs — MaTPOHHbBIE TOKapHBIE CTAHKH, TATPOHHO-IIEHTPOBBIE
TOKAPHBIE CTAHKH.

55. | OcobeHHOCTH BBIOOpa M peaM3aIlil METOJOB JOCTM)KCHHUS TOYHOCTH TPH aBTOMATHYECKON
cOopke.

56. | KommiekcHast aBTOMaTH3aIMs OPraHU3allMOHHO-3KOHOMUYECKUX (DYHKIHI MPOU3BOACTBEHHOM
CUCTEMBI.

57. | Cuctema TEXHUYECKON AUAarHOCTUKHU 000pyA0BaHUs. MeTo bl KOHTPOJIS U3/AE€IUI B Ipoliecce
00paboTKu. KOHTPOJIb ¢ TOMOIIBI0 KOOPAMHATHBIX W3MepuTelbHbIX MamuH (KWM). [TpuHnmn
nericreus U Buasl KM,

58. | Bagaun aBromarmueckoro koutposst I'TIC. TumoBas CTpyKTypa CHCTEMBI aBTOMATHYECKOTO
koutpoiist (CAK).

Oo0pa3zen 3K3aMeHALIMOHHOT0 OMJIeTa

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
Jucuunnuaa ATY u CT
HNuctutyT 3HEpreTukn CHEeNUaIbHOCTh TemiosHepreTuka u TeIIOTEXHUKA CEMECTp 7

1. JlaiiTe xapakTepucTHKy KaxxaoMy pexxumy padotst BM B ACY TIIL.

2. Kakumu cpescTBaMu aBTOMAaTHYECKOTO PETryJIMPOBAHMsI OCHALIEH y3€ell IOATOTOBKU
YKUJKOTO TOIUIMBA.

3. Muaukanus, perucrpanys U peryJMpoBaHUe TEMIIEPATYPHI C TOMOLIBI0 THEBMAaTHYECKOTO
perymnsropa (TIRC nHeBM.)

YTBEPXAIO:
« » 202 . 3aB. kadenpoii

7.4  Texkymmuil KOHTPOJIb
Bonpockl kK npakTHYeCKUM 3aHSATUSIM

OcHOBBI TCOPUHN aBTOMATHYCCKOI'O YITPABJICHUS.

ABTOMaTI/ISaHI/ISI Kak 2TaIl B pa3BUTHUHU IPOU3BOACTBA ITYTEM 3aMCHBI q)YHKHHﬁ YCJIOBCKA B TPYAOBOM
porecce.

I/ICTOpI/ISI CO3aHUA U PA3BUTHA aBTOMAaTU3allu TCXHOJIOITMYCCKHUX U IMPOU3BOJCTBCHHLBIX IMTPOIECCOB.

HapaMeTpLI TCXHOJIOTUYCCKOTO ITponecca. PCTYJII/IpyeMBIC ImapaMCTphL.

MrHoBeHHoe 3HadyeHue. M3mMepeHHoe 3HaueHue.

O6bexT ynpasnenus. PerynupoBanue.

ABTOMAaTHYECKOE yIpaBieHue. BXogHoe BO3AeHCTBIE.

CxeMa aBTOMaTHYECKOM CUCTEMEI PEryjIinpoBaHUs.

OnHOKOHTYpHAs aBTOMaTH4eckas cucrema peryiaupoanus (ACP).

3apgaroree, ypapisitoniee 1 Bo3mymaiiee Bo3aeicreue. Ommobka ynpasineHus. Perymsarop.

IloHATHS MexaHM3alMM M aBTOMaTu3auuu. JIOCTOMHCTBA M HENOCTAaTKU aBTOMAaTH3MPOBAHHBIX
IIPOU3BOJICTB.

OnEeMEHTHBI aBTOMAaTu3aln: TCXHOJOIMYCCKAsA MOJACHCTCMA, MNOACHUCTCMBI MATCPUAJIBHO- U
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I/IH(bOpMaI_[I/IOHHO-TCXHI/I‘-ICCKOFO O6€CH€‘I€HI/I$I, NOACUCTCMBI IIJIAHUPOBAHUSA U YIIPABJICHUS.

ypOBHI/I aBTOMAaTu3alu MpOrU3BOACTBA: YaCTUYHAA, KOMIIJICKCHAA W I1OJIHAA. OnpeﬂeneHHe CTCIICHU
aBTOMaTu3aluu.

ABTOMAaTH3a1IMsI TEXHOJIOTMYECKUX 0OBEKTOB U IIPOLIECCOB.

3aKOHBI PETyJIUPOBAHHUSL.

Tunsl perynsaTopos.

Kombunuposannas CAP. Kackanusie CAP.

Knaccudukanms ACP nmo npuHiuny peryaupoBadus. THUIOBbIC BHEIIIHUE BO3JICHCTBUSI.

biiok cxembr ACP. OcHOBHBIE MOZIENN (CTATUUECKUE U AUHAMUYECKHE XaPAKTEPUCTHKH).

ITpeobpazoBanust Jlamaca.
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7.5. Kputepuu onieHuBasi TEKyIieu, pyoexkHOM U MPOMEKYTOUHOM aTTecTaluu

Ta0mauna 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanus pe3y;ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6an10B 41-60 6an10B 61-80 6a10B 81-100 6ansoB OLICHO'THOT'0
(HEy10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIBHHO) (xopo1o) (OTJIMYHO) cpeacTBa

OIIK-2. CiocoOGeH NpUMEHSTh COOTBETCTBYIOIINI (PU3UKO-MAaTEeMAaTHUECKUI ammapar, METO bl aHAJIN3a U MOJCIHPOBAHNUS, TEOPETHUECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS MPHU PEIIEHUH MTPO(EeCCHOHAIBHBIX 3a/1ay.

3HATH: OCHOBBI 0e30IMacHOCTH CdopmupoBaHHbIe, HO CdopmupoBaHHbIE
Q)yHKHI/IOHI/IpOBaHI/ISI CoZeprKaIMe OTACIbHBIC CUCTEMATUYCCKUEC
ABTOMAaTHU3UPOBAHHBIX (DparMeHTapHbIC 3HAHIS P —— npo0eIIbl 3HAaHUA 3HaHMA
POOOTHU3MPOBAHHBIX [IPOU3BOJICTB,

OCOOCHHOCTH aBapvii Ha O00BEKTax

TCIIJIOOHCPICTUKMU.

YMmernb: TIPOBOJIUTH KAYECTBEHHBIM U VMeHus TIOJHEIE, CdopMupoBaHHbIe
KOJIMYECTBEHHBIM aHaIu3 ONaCHOCTEHN YactuuHble yMEHUS Hernonuble yMeHust  |IOMyCKarOTCA HEOONBIINE yMeHHs
00BEKTOB TCIIJIOSHCPICTUKH u OIINOKH

Buiagern: OCHOBHBIMH METOJaMHU B cucrematnyeckoMm VYcnemnoe n

M3MepeHHil, 00pabOTKKU pe3yJabTaToOB U
OLICHKH MTOTPEIIHOCTEN N3MEPEHUIN

YacTuyHOE BlaJicHUE
HaBBIKAMH

Hecucremarnueckoe
MIPUMEHEHHUE HABBIKOB

MMPUMEHCHU N HAaBBIKOB
JIOITYCKAIOTCS TPOOEIIBI

3HAHUHA

CUCTEMATHYCCKOC

MNPUMEHCHUE HABbIKOB

Baoanus ona PIP,
60NpPOCHL K
NPAKMUYeCcKUM
pabomam
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8. OcobennocTn peau3allui JUCHUIIMHBI JJId HHBAJIU/IO0B U JIUII ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTHAMH 310POBbA

Jis  OCyILIECTBICHUS TMPOLEAYpP TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTalliyd OOy4arouuxcs Co3AaHbl (POHJBI OIEHOYHBIX CPEACTB, aJAANTHPOBAHHBIC ISl UHBAIUIOB U
JUI] C OrPaHMYEHHBIMA BO3MOXHOCTSMHU 3JI0POBbS M TIO3BOJISIONINE OLECHUTh JOCTHKCHHE HMH
3aIUITAaHUPOBAHHBIX B OCHOBHOH 00pa3oBaTeIbHOW MpOrpaMMe pe3ydbTaTOB OOYYCHHSI W YPOBEHB
c(OpMHUPOBAHHOCTH BCEX KOMIIETEHIUM, 3asBJICHHBIX B oOpa3oBaTenbHOl mporpamme. Dopma
NPOBEJCHUS TEKyIleH aTTecTaluu Uil  CTYACHTOB-MHBAJIHMIOB yCTAHAaBIUBACTCS C Yy4ETOM
WHIAUBUIYAIBHBIX TICHXO(PU3NYECKUX OCOOCHHOCTEH (YCTHO, MUCHMEHHO Ha OyMare, MHCHbMEHHO Ha
KoMIIbloTepe, B (opMe TecTHpoBaHUS HW T.1.). llpu TectmpoBaHWM Ui CIA0OBUISIIAX CTYACHTOB
UCTIONB3YIOTCSL (DOHJIBI OLEHOUYHBIX CPEJCTB C YKpYyMHEHHbIM mmipudtoM. Ha sk3ameH mnpurnariaercs
COMPOBOXKAAIOIINMA, KOTOpBIM  OOecleyuBaeT TEXHUYECKOE COMpPOBOXKIEHHE cryaeHty. llpu
HEOOXOJIMMOCTH CTYACHTY-HHBAIUIY TPEIOCTABIISETCS TOTIOTHUTEILHOE BPEMsl JUIsl TOJATOTOBKH OTBETA
Ha O9k3aMmeHe (wiu 3adere). OOyuwarommuecs C€ OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U
oOydaronuecss HWHBANUAbBl 00ECIEYMBAIOTCS IEYATHBIMU U OJEKTPOHHBIMH  0Opa30BaTeIbHBIMU
pecypcamu (mporpammbl, ydeOHbIe MOCOOWs i CaMOCTOATENbHOW paboThl M T.A.) B dopMmax,
aJIaTUPOBAHHBIX K OTPAaHUYCHUSIM UX 3JI0POBbSI H BOCIPHUSITHS WH(OPMAIINH:

1) JUTSI HHBJTUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MO 3PEHUIO:

- VIS CcJIenbIX: 3aJaHus Ui BBHIMOJHEHHS Ha CEMHHApaX U MPAKTHYECKUX 3aHATHSIX
opopmisitoTcst  penbedHO-ToUueYHBIM 1IpudToM bpaiing wunu B BHAE SIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO € TMOMOIIBI0 KOMITBIOTEpA CO CIEIUATM3HUPOBAHHBIM MPOTPAMMHBEIM OOECIICUCHUEM IS
CJICTIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTECHTOM; TUChMEHHBIC 3aJ[aHMs BBITIONHSAIOTCS Ha Oymare peiabedHo-
ToueyHbIM MmpudToM bpaiings wuianm Ha KOMIOBIOTEPE CO CHEUUATH3UPOBAHHBIM MPOrPAMMHBIM
oOecrieueHreM MJisl CIEeMbIX JIMOO HAJMKTOBBIBAIOTCS ACCHCTEHTY; OOYYaloIIMMCs MM BBINOJHEHUS
3aJIaHus TIPH HEOOXOJAMMOCTH TPEIOCTABIISAETCS KOMIUICKT MHCBMEHHBIX MPUHAIICKHOCTSH M Oymara
JUIST  TIMChMa  peNbeHO-TOYSHYHBIM Mmpu(TOM bBpaiins, KOMIBIOTEp CO CIEeNHATH3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYeHUEM ISl CIETBIX;

- 1Js ¢Ja0oBUASIIMX: o0ecreunBaeTCs WHIUBUAYATbHOE PAaBHOMEPHOE OCBEIIEHHE HE MEHee
300 mrokc; oOydaromuMmcsl JUIsl  BBITIOJIHEHHS 3aJaHUsl TMPH  HEOOXOIUMOCTH TPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPONCTBO, BO3MOXHO TAaKKE WCIOJB30BAHNE COOCTBCHHBIX YBEIMYUBAFOIINX
YCTPOMCTB; 3a1aHUS JUIS BBITIOTHEHUS 3aJaHII 0(OPMITSIFOTCS] YBETTHYEHHBIM MIPHPTOM;

2) JUTSL THBAJTUOB U JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MO CJIYXY:

- AJIS TJIyXHX U caa0ocablanux: odecrneynBaeTcsl HaJuurue 3BYKOYCUIIMBAIOIIEH anmapaTypbl
KOJUJIEKTUBHOTO MOJIb30BaHUS, npu HE00X0IMMOCTH oOyuaromumcs MPEIOCTABIIACTCS

3BYKOYCUJIMBAIOIasl ~ amnmaparypa HMHAWBHUIYaJbHOTO  IOJb30BaHUS; MPEJOCTaBISIOTCA  YCIYrd



CypAONEPEBOIUNKA;

- IS CJeNorJayXux JOIMYCKAaeTcsl NPHUCYTCTBHE AaCCUCTEHTAa, OKa3bIBAIOIIETO  YCIYT'H
TU(IIOCYpIOTIEPEBOAUNKA (TIOMUMO TPeOOBaHMIA, BHITOTHAEMBIX COOTBETCTBEHHO JJIS CIETBIX U TITyXHUX);

3) JUISL JIUL C TSDKENBIMU HapyUICHUSIMH PEuYHd, TIIYXHX, CJIa0OCHbIIAlUX JEeKIUH |
CEMHUHApBI, IPOBOJUMBIE B YCTHOI opMe, MPOBOIATCS B MUCbMEHHOMN dopMe;

4) JUIsT MHBAJUAOB U JMI[ C OIPAHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS, HMMEIOIINX
HApyUIEHHUs ONOPHO-IBUIATEJIbHOIO annapara:

- JUIs JUI] C HApPYLICHHWSMHU OIIOPHO-IBUTATENBHOIO arapaTra, HapyLIEHUSMH JIBUTATEIbHBIX
GyHKIMI BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: MHCHMEHHBbIE 3aJaHus
BBIIIOJHAIOTCS HA KOMIBIOTEPE CO CHEHUAJIM3UPOBAHHBIM IPOTPAMMHBIM  OOECIEUYEHHEM WM
HA/IMKTOBBIBAIOTCSl ACCHCTEHTY, BBINOJIHEHHE 3aJaHUH (TECTOB, KOHTPOJIBHBIX paldoT), MPOBOAMMEIEC B

nUChbMEHHOU (hopMe, IPOBOAATCA B YCTHOM opMe myTeM orpoca, 6ecepl ¢ 00ydaromumcs.

9.Y4ueOHo-MeToqUYecKOe U MHPOPMAIIHOHHOE 0O0ecnieYeHHue TUCIUIINHBI

9.1 JIutepartypa

1. MonnabaeBa M.H. ABromMaTHu3amus TEXHOJIOTHICCKUX MTPOLIECCOB M MMPOU3BOJICTB [ DIEKTPOHHBIN
pecypc]: yuebHoe nocobue/ Monnabaesa M.H.— DeKTpoH. TeKCTOBbIE JaHHbIe.— MOCKBa,
Bonorna: Undgpa-Umxenepus, 2019.— 224 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/86574.html.— 5BC «IPRbooks»

2. Cxuptnamse A.I'. ABToMaTu3aius TEXHOJIOTHYECKHUX TPOILIECCOB U MPOU3BOACTB [ DIEKTPOHHBIN
pecypc]: yueonuk/ Cxuptnamze A.I'., Denotos A.B., Xomuenko B.I'.— DneKkTpoH. TEKCTOBBIE
nannabie.— Caparos: A#t [Tu Dp Menua, 2019.— 459 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/83341.html.— 5BC «IPRbooks»

3. T'ebens E.C. Teopust aBTOMAaTH3aMU TEXHOJIOTHIECKHUX ITPOILIECCOB OMACHBIX MTPOU3BOJICTB
[DnexTpoHHBIH pecypc]: yuebHoe nocobue/ I'edens E.C., [TactyxoBa E.l.— Dnexrpos.
TeKCTOBbIe JaHHbIe.— OMcK: OMCKHI TOCYAapCTBEHHBIN TEXHUUECKUH yHUBepcuTeT, 2017.— 94
¢.— Pexum noctyna: http://www.iprbookshop.ru/78479.html.— 3BC «IPRbooks»

4. Tlunses C.H. ABToMaTu3aIusi TEXHOJIOTUYECKHUX MTPOIIECCOB [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocoOue JUIst CTYJICHTOB BBICIINX Y4e€OHBIX 3aBeJIeHUH, o0ydaronuxcs o HamnpasieHuto 35.03.06
«Arpounxenepus»/ [lunses C.H., Aponnues J[.H., Uepuukos B.A.— DneKkTpoH. TEKCTOBBIE
naHHble.— Boponex: Boponexckuii I'ocynapcTBeHHbII ArpapHblii Y HUBEPCUTET UM.
Nmmneparopa Ilerpa ITepsoro, 2016.— 241 ¢.— Pexwum ngoctyna:
http://www.iprbookshop.ru/72645.html.— 3BbC «IPRbooks»

5. YuebGHo-MeTomyeckoe nocobue no aucuurnHe [IporpammHuoe obecrieueHne cucTeM
ynpasieHus. ABTOMaTU3alUsl TEXHOJIOTMUECKUX MPOIIECCOB U IMPOU3BOACTBA [ DIEKTPOHHBIN
pecypc]/ — DIeKTpoH. TEKCTOBbIE TaHHbIe.— MockBa: MOCKOBCKHIT TEXHUUECKU YHUBEPCUTET
cBsi3u ¥ uHpopmaTuku, 2016.— 64 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/61530.html.— 5BC «IPRbooks»

6. AntbiHOaeB P.b. TeopHst TEXHUYECKMX CUCTEM U METO/Ibl MHKEHEPHOT'O TBOPUYECTBA B PEIICHUHU
3aJ]a4 aBTOMaTH3aI[U1 TEXHOJOTUYECKUX MPOLECCOB [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
AnteinbaeB P.b., ['anuna JI.B., IIpockypun JI.A.— DneKkTpoH. TeKCTOBBIE JaHHbIe.— OpeHOypr:
OpenOyprckuii rocyaapctBeHHbIN yauBepeutet, ObC ACB, 2016.— 191 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/61414.html.— 3BC «IPRbooks»

7. bepnapime B.®. OCHOBBI aBTOMATH3AIIUNA TEXHOJOTUUECKHUX MTPOIIECCOB OYMCTKH Ta30B U BOJIBI
[DnexTponHsbIi pecypc]: kype neknuii/ bepapimes B.®., [latoxua K.C.— DnekTpoH. TEKCTOBBIC
nanHbie.— Mocksa: M3narensckuii Jlom MUCuC, 2013.— 136 c.— Pexum moctyma:
http://www.iprbookshop.ru/56238.html.— 3BC «IPRbooks»
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8. UepHoycoBa A.M. ABTOMaTH3aLUs TEXHOJIOTMYECKHX MPOLIECCOB U MPOU3BOJCTB [ DIEKTPOHHBIN
pecypc]: MeTonuyeckue ykazaHus Ajisi aDUTypUEHTOB, MOCTYMAIONIMX HAa 00yueHue 1o
cokpaieHHoi mporpamme/ UepHoycoBa A.M., TepeHTbeB A.A.— DIEKTPOH. TEKCTOBBIE
nanubie.— OpenOypr: OpeHOyprckuii rocynapcTBennbiii yauusepeuret, ObC ACB, 2005.— 30
¢.— Pexxum nocryma: http://www.iprbookshop.ru/50022.html.— DBC «IPRbooks»

IlepeyeHb UCIOJIB3YeMbIX HHTEPHET PeCcypcoB
http://www.twirpx.com
www.metran.ru
www.elemer.ru
WWW.manometr.com
www.teplopribor.ru
WWW.emerson.ru
WWW.Siemens.ru
WWW.0wen.ru
. www.tecon.ru
10. www.studentlibrary.ru
11. www.ibooks.ru
12. www.lanbook.com

CoNoO~wWNE

9.2. Meroauueckue ykazanus 1o ocsoenuio pucuunannsl (IMpuiaoxenue 1)

10 .MaTepI/IaJIbHO-TeXHI/I‘{eCKOB odecneyeHue AUCHHUIIIIMHBI

Juctuumummna obecriedyeHa J1abOpaTOPHBIMU ~ CTEHAAMU M KOMITBIOTEPHBIM KJIACCOM, TAE HMEETCS
000pyIOBaHUEUI IEMOHCTPALIUH CIOKHBIX PUCYHKOB U CXEM.
JlaGopaTopHbie CTEHBI:
- Crenppl, Ha 6ase perynaropoB TPM — 210 B koMIIIeKTe ¢ IMYJIATOpaMu nedei, A o0yyeHHs
IPOTPaMMHUPOBAHHIO;
- Crennpl Ha 6a3e koHTpo1epoBOWEN — 154. TIporpammHoe obecnieuenne CodeSys;
- Crenp Ha 6a3ze mukpokoHTposuiepa Tekon P — 06.
- MHoro¢yHKIHOHATBHBIN CTEH/I IO BHIMOIHEHHIO 10 20 pa3IUYHbIX JaO0paTOPHBIX PadoT.
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http://www.metran.ru/
http://www.elemer.ru/
http://www.manometr.com/
http://www.teplopribor.ru/
http://www.emerson.ru/
http://www.siemens.ru/
http://www.owen.ru/
http://www.tecon.ru/
http://www.studentlibrary.ru/
http://www.ibooks.ru/

IIpunoxenue 1

MeTounqecmle YKa3aHUuA 110 0CBOCHHUIO I[I/ICIII/[HJII/IHBI«ABTOM&TH?;&HPIH TEXHOJIOTHYECKUX
IpoueccoB»

1. Meroauyeckue yka3aHusi sl O0Oy4YalOIIUXCH MO IUVIAHMPOBAHUI0O U OPraHU3ALMHU
BpeMeHH, He00X0IMMOr0 /15l 0CBOEHUS THCIMIIJIHMHBI.

N3yuenune pekoMeHIyeTcsl HayaTh ¢ O3HAKOMJIEHHs ¢ paboyeil mporpaMMoi AUCUUIUIMHBI, €€
CTPYKTYpOH W cOIEp)KaHHEeM pasnesioB (MOIysei), (POHIOM OLIEHOYHBIX CPEICTB, O3HAKOMHTBHCS C
y4eOHO-METOIMYECKUM U UH()OPMAILIMOHHBIM 00€CIIE€YEHNEM UCLUIIUHBI.

JucuuiuinHa «ABTOMATH3aIMs TEXHOJOTHYECKUX MPOIIECCOBY» COCTOUT M3 18  cBA3aHHBIX
MEXy cO00I0 TeM, 00eCIIeUNBAIOLIMX OCIE0BATEIbHOE U3yUEHHE MaTepHrala.

OOyueHnue 1o AUCHUIITUHE «ABTOMATH3AIMS TEXHOJIOTHYECKUX TPOLIECCOB _ » OCYILECTBIIACTCS
B CIIEAYIOUIMX opMax:

1. AynutopHble 3aHATHS (JCKIUHU, TPAKTHYCCKHAE/CEMUHAPCKUC 3aHATHS).

2. CamocrosTenbHast paboTa cTylneHTa (IOArOTOBKAa K  JIGKIMAM, HOPAKTUYECKUM/
PAKTUYCCKUM 3aHATHUSM, TecTaM/pedeparaM/nokianam/dcce, U UHBIM (GopMaM MHCBMEHHBIX pPaldorT,
BBINOJIHEHUE aHAJIN3a KeHCOB, MHIUBUAyalIbHasl KOHCYJIbTALIUS C NIPEIOAABATEIIEM ).

3. NutepakTuBHBIE (OPMBI IPOBEACHHS 3aHATHH (KOJUIOKBHYM, JEKIHSI-IHUCKYCCHSI, TPYIIIIOBOE
penieHue keca u ap.¢GopMer).

VY4eOHbIi MaTepral CTPYKTYPHPOBAH U M3yYCHHUE TUCIUILIMHBI TPOM3BOIUTCS BTEMATHUECKON
nocjenoBaTenbHOCTH. KaJoMy NpakTHYeCKOMYy/ CEMHUHApCKOMY 3aHATHIO U CaMOCTOSITEIbHOMY
M3YYEHHUIO MaTepuaia IMpeIIIecTBYeT JIKIUs Mo MaHHOH Teme. OOydaromuecsi CaMOCTOSTEIBHO
IIPOBOJIAT MPEIBAPUTENBHYIO MOJTOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTue B
00CYXIIEHUH TEOPETUYECKUX BOIMPOCOB, pazdope MpPOOJIEMHBIX CHUTYallMii M TIOMCKOB ITyTEH WX
pewieHus. MHorue mnpoOiaeMbl, H3ydaeMmble B Kypce, HOCIT JUCKYCCHOHHBIM XapakTep, 4YTO
Mpe/roiIaracT MHTEPaKTHBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX TIPUMeEpax.

Onucanue nociae0BaTeIbHOCTH AEUCTBHI 00yyaromerocs:

[Ipy w3yyeHmnm Kypca cjieayeT BHHMATEIBHO CIYIIaTh M KOHCIIEKTHPOBATh MaTepha,
u3JaraeMplii Ha ayJIUTOPHBIX 3aHATUAX. [l ero MOHMMAaHUsS M KauyeCTBEHHOTO YCBOEHHs
PEKOMEHIYETCsl CIIeYIOIIasl TOCIIEN0BATEIbHOCTD ACUCTBUN:

1. IMocne okoHYaHMS yueOHBIX 3aHATHH JUI 3aKpeIUIeHHUs] MaTepuana IpoCMOTPETh U 001yMaTh
TEKCT JIEKI[UH, POCIYIIaHHOW CeroHs, pazoopaTh paccMoTpeHHbIe puMepsl (10 — 15 munHyT).

2. [Ipn moAroToBKe K JIEKIMU CIEAYIOIIEro JHS TMOBTOPUTH TEKCT HpPEAbLAYINEH JEeKIuH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieaytomas rema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Ui paOOThI ¢ auTeparypoi B Oubiamoreke (mo 1

qacy).
4. HpI/I IIOATOTOBKE K HDaKTquCKOMV/ CEMUHAPCKOMY 3aHATUIO ITIOBTOPUTHE OCHOBHBIC ITOHATUA

Mo TeMe, M3y4YWTh TpHUMEpHl. Pemas KOHKPETHYIO CHUTYAIMIO, - TpPEIBAPUTEIHFHO IOHSITH, KaKOH
TEOPETHUYECKHI MaTeprall Hy)KHO MCII0JIb30BaTh. HaMeTHTh TuTaH perieHus, monpodoBaTh Ha €r0 OCHOBE
pemnth 1 - 2 mpakTH4eckue cutyauuu (J1a0.padoThl).

2. Meroanyeckne yKazaHus 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeIeHH JTeKIH.

Jlexuuu JaroT 00y4aroUMMcs CUCTEMAaTU3UPOBAHHbBIE 3HAHUS 110 AUCIUIINHE, KOHIIEHTPUPYIOT
AX BHUMaHHEe Ha HauOoJIee CIOKHBIX M BaKHBIX BOIIpocax. .HCKHI/II/I OOBIYHO H3JIaraloTcs B
TPaIULIMOHHOM MJIHM B MpoOsieMHOM cTuiie. i CTy/eHTOB B OOJBIIMHCTBE CIy4yaeB B MPOOIEMHOM
CTHIJIC. HpO6J’I€MHBII>i CTWJIb IIO3BOJISACT CTUMYJIHWPOBATH AKTHBHYIO IMO3HABATCIIBHYIO ACATCIBHOCTDH
o0yJaromuxcs U MX HHTEepeC K IUCHUIUIMHE, (OpPMUPOBATH TBOPUECKOE MBIIUIEHUE, MpHOerate K
IMPOTHUBOIIOCTABJICHUAM U CPAaBHCHUAM, ACIATh O606HIGHI/I${, AKTUBU3HUPOBATH BHUMAHUC O6y‘—IaIOH_[I/IXC${
MyTeM IOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, OOLIPATH AUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATHH PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHME Y4eOHOTO
MaTepHuaia, oOpamare BHUMaHHE Ha (HOPMYIHPOBKM M KAaTErOpUH, PACKPHIBAIOIIME CYTh TOTO WIIH
MHOTO SIBJICHUS, UJIM MTPOLIECCOB, BHIBO/IbI U MPAKTHUECKUE PEKOMEHJAlUH.

KoHcnekT nekiuu Jiydiie mojapas3ieisaTh Ha IyHKTbHI, COONMI0Oasi KPacHYIO CTPOKY. JTOMY B
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00JbIIION cTereHn OyayT criocoOCTBOBATH BOMPOCHI MIIAHA JICKIIMH, TIPEJIOKEHHBIC TPEIoIaBaTesIM.
Cnenyer oOpamarb BHMMaHHE Ha aKIIEHTBI, BBIBOJIbI, KOTOpBIE JENaeT IMpernojiaBareib, OTMedas
HamOoJee BXKHBIE MOMEHTHI B JIGKIIMOHHOM MaTepuaie 3aMeYaHUsIMH

«BAXXHOY», «XOPOILIO 3aIOMHUTH» U T.N. MOXHO JeiaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX MapKepOB
WM py4eK, OTYePKHUBasi TEPMUHBI U ONpPEACTICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, abOpeBUaTyp U CUMBOJIOB.
Opnako npu AanpHeiie padoTe ¢ KOHCIIEKTOM CHUMBOJIBI JIy4YIlle 3aMEHUTh OOBIYHBIMU CIIOBAMH IS
OBICTPOTO 3PUTEIBHOTIO BOCIPUSATHS TEKCTA.

PaGotas Han KOHCIEKTOM JEeKIUi, HEOOXOAMMO HCIIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHA0BaJ MpenojiaBarenb. IMeHHo
Takasi cepbe3Has, KpOMOTIHBas paboTa C JIEKIMOHHBIM MaTepUaloOM MO3BOJIUT TIIYOOKO OBIAJIETh
TEOPETUUECKUM MATEPUAIIOM.

Temaruka nekuuii gaercs B paboueit mporpamme JIUCHUTUIHHBI.

3. MeTtoanyeckue yKa3aHusl 00y4arouumMcs 1o MOATOTOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHSATUSIM.

Ha mpakTH4ecKkux/CeMUHAPCKUX 3aHATHSIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYKICHUU
KOHKPETHBIX CHTYallHii, CIIOCOOHOCTh Ha OCHOBE TIOMYyYEHHBIX 3HAHUN HAXOAUTh Haumbojee
3¢ (eKTHBHBIC PEIICHUs TOCTaBICHHBIX NPOOJIEM, YMETh HAXOJWTH TOJC3HBIA JIOTOJTHUTEIBHBIN
MaTepuai o TeMaTUKe CEeMUHAPCKUX 3aHSATHIA.

CryneHTy peKOMEH1yeTCsl CaeayIolias cxeMa MoArOTOBKY K CEMHUHAPCKOMY 3aHSATHUIO:

1. O3HakomiieHHE C IIJJAHOM IPAKTUYECKOT0/CEMUHAPCKOTO 3aHATHS, KOTOPBIA OTpa’kaeT
COZEPIKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JICKITU;

3. IIpounTaTh OCHOBHYIO U JOMOJHHUTEIBHYIO JTUTEPATYPY.

B mporecce moAroToBKM K MPaKTUYECKUM 3aHATHSAM, HEOOXOAUMO 00paTuTh 0c000e BHUMAaHHE
Ha  CaMOCTOSITEJIbHOE  H3Y4YEHUE  PEKOMEHIOBAaHHOW  Jymteparypel. Ilpm  Bcell  momHOTE
KOHCTIEKTUPOBAHUS JICKIIMA B HEW HEBO3MOXKHO M3JI0KUTh BECh MaTepHall W3-3a JIUMHUTA ayJIUTOPHBIX
gacoB. [loaTomy camocTosATenpHas paboTa ¢ yuyeOHMKaMH, Y4YEOHBIMH TOCOOHSIMH, HAyYHOM,
CIPAaBOYHOM JIUTEPATypoOi, MaTepralaMu MEepHOAUYECKUX M3AaHul U VHTepHeTa sBisieTca Hauboliee
3¢ (HEeKTUBHBIM  METOJIOM  TONyYeHHUs  JOMOJHHUTENbHBIX 3HAHWUW, TO3BOJSET  3HAYUTETHHO
aKTUBU3UPOBATH TMPOIIECC OBJIAJIEHUS HHPOpMAIMEH, CIOCOOCTBYET Oojee TIIyOOKOMY YCBOEHHIO
M3y4aeMoro matepuana, (GopMHpYyeT y CTYACHTOB OTHOIIECHHE K KOHKpeTHOU mpobieme. Bce HOBBIE
MOHATUSA TI0 U3y4aeMOM TeMe HEOO0XOIMMO BBIYYHTh HAW3yCTh W BHECTH B TJIOCCApHl, KOTOPBII
11erecoo0pa3Ho BECTH C CAaMOT0 Hadaja U3y4yeHHs Kypca;

4. OTBETUTH Ha BOMPOCHI TIJIaHA MPAKTUIECKOT0/CEMUHAPCKOTO 3aHATHUS,

5. BEIIOTHUTE JOMAaIIHEE 3aJaHue;

6. [IpopaboTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ilpu 3aTpyaHeHUsIX chOpMyJIMPOBATH BOIPOCH! K IIPENOAABATEIIO.

Pesynbrar Takoit paboThl JOMKEH MPOSIBUTHCA B CIIOCOOHOCTH CTYACHTa CBOOOIHO OTBETUTH HA
TEOPETUYECKHE BOIPOCH MPAKTUKyMa, BBICTYNATh W y4YaCTBOBATh B KOJUIGKTUBHOM OOCYXICHHUU
BOIIPOCOB M3y4aeMOW T€MBbI, TPABUIILHO BBITIOIHATH MPAKTHYECKUE 33/IaHUS U WHBIC 33JIaHUSI, KOTOPbHIS
JaroTcs B GOHJIE OLIEHOYHBIX CPEJICTB AUCIUILITHHBIL.

3. MeToauyeckue yKazaHusi 00y4arOIMMCs 10 OPraHU3alMU CAMOCTOATEIbHO padoThl.

ens opranmzanmuu CaMOCTOSITENIBHOW  pabOThl MO JUCHMIUIMHE  « ABTOMATH3aIUS
TEXHOJIOTUYECKUX TPOLECCOB» - ATO YyIIIyOJeHHe W pacHIMpeHHe 3HaHUi B obmactu OcBoeHue
OCHOBHBLIX MPUHOWUIIOB CHHTE3a aBTOMATHU3HWPOBAHHBIX CHUCTEM PEryJIMPOBAHUA, q)OpMI/IpOBaHI/Ie
HAaBbIKA U MHTEPECA K CAMOCTOSTEIbHON [T03HABATEIILHOM 1€ATEIbHOCTH.

CaMocrosiTenbHas paboTa 00y4aromuXcs SBISETCS BAXKHEUIIUM BHUIOM OCBOEHMSI COJIEPKaHUs
AUCHUIUIMHBI, TOATOTOBKU K MPAKTUYCCKUM 3aHATUAM U K KOHTpOHBHOfI pa60Te. CIOI[a KC€ OTHOCATCA
U CaMOCTOSTEIbHOE YINIYOJEHHOE H3ydeHue TeM JucuuiuimHbl. CamocrosdrenbHas —paboTa
NpeaCTaBsieT co00i MOCTOSHHO JEMCTBYIOIIYIO CHCTEMY, OCHOBY 0Opa3oBaTeNbHOTO Ipolecca H
HOCUT HCCIICZIOBATENIbCKUN XapakTep, YTO IOCIYKUT B OyaylleM OCHOBAaHUEM [Ull HalHCaHMs
BBIITYCKHON KBaTH(PHUKAIIMOHHON paboTHI, MPAKTHYECKOTO MPUMEHEHHS OTYYCHHBIX 3HAHHMA.
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Opranu3zaiiys caMOCTOSITENIbHON pa0OThl 00YYarOIINXCs OPUCHTUPYETCS] HAa aKTUBHBIE METOJIbI
OBJIQZICHUS] 3HAHMSIMHM, pa3BUTHE TBOPYECKHUX CIOCOOHOCTEH, TmepexoJ OT MOTOYHOro K
WHIUBUAYAIN3UPOBAHHOMY O0YYEHHIO, C YI€TOM MOTPEOHOCTEH U BO3MOKHOCTEH JIMYHOCTH.

[IpaBuibHas opraHus3anysl CaMOCTOSITENbHBIX YUYEOHBIX 3aHSATHH, HX CHCTEMaTUYHOCTH,
nesnecoodpa3Hoe IUTAHUPOBaHHE pabouero BPEeMEHU MO3BOJSET CTYJACHTaM pa3BUBaThb YMEHHS W
HABbIKM B YCBOGHHMM M CHCTEMaTH3allMU MPHOOpeTaeMbIX 3HAHUU, oOecreunBaTh BBICOKUN YpOBEHBb
YCIIEBAEMOCTH B TIEPUO OOYUCHHUS, IOTYIHTh HABBIKU MOBBIIICHUS MPOGECCHOHATHHOTO YPOBHSI.

[loarotroBka K MNPaKTUYECKOMY 3aHATHUIO BKIIIOYAET, KpPOME MpOopabOTKH KOHCIIEKTa H
MPE3CHTAIlMH JIEKIIMH, TOUCK JIUTepaTypbl (M0 PEKOMEHJOBAaHHBIM CIIMCKAaM M CaMOCTOSATENBHO),
MOATOTOBKY 3arOTOBOK JJIsl BEICTYIUICHUI 110 BOTIPOCAM, BBIHOCUMBIM JIJIs1 OOCY>KIACHHS IO KOHKPETHOU
TeMe. Takuwe 3aroTOBKM MOTYT BKIIOYATh IHUTAThI, ()AKTHI, COMOCTABICHHE PA3IMYHBIX MO3UIHH,
coOcTBeHHble MbIcnu. Ecnu mpobiiemMa 3aMHTEpecoBaia OO0y4arollerocs, OH MOET IMOATOTOBUTh
pedepar ¥ BEICTYIIUTH C HUM Ha MPAKTUYECKOM 3aHATUH. [IpakTHdeckoe3aHsaTue - 3T0, MPEXKIIE BCETO,
IUCKyccUsl, OOCYXJI€HHE KOHKPETHOW CUTyalluM, TO €CTh MpEeArojaraeT yMEHHE BHHUMATEIbHO
CIlylIaTh WICHOB MAaJIOM TpyNmbl M MOJEpaTopa, a TakXKe CTapaTbCcs BBICKA3aTh CBOE MHEHHE,
BBICKA3bIBaTh COOCTBEHHBIC HUACH U MPEJIOKEHHS, YTOYHSATh W 3aJaBaTh BOIPOCH KOJJIETaM IO
00CYKICHUIO.

[Ipn moaroTroBke K KOHTPONBHOM pabore 00ydaroImIUKCS TOJKEH IOBTOPATH MPOMICHHBIN
MaTepual B CTPOTOM COOTBETCTBUM C Y4eOHOH MporpamMMmoi, HWCHONB3ys KOHCIEKT JIEKIHH H
JTUTEepaTypy, PEKOMEHIOBaHHYIO mpernojaaBareieM. [Ipu HEOOXOIUMOCTH MOKHO OOpaTUThCA 3a
KOHCYJIbTAIIel U METOIMYECKOM MOMOIIBIO K MTPEIo/IaBaTEeIIIo.

CamocTtosTenbpHas paboTa peanu3yercs:

— HETOCPEJICTBEHHO B MPOIIECCE Ay TUTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTHUECKUX 3aHATHUSX;

— B KOHTAaKTe C MperojaBarejeM BHE PaMOK pPacHUCAHMs - Ha KOHCYIbTAIUSAX MO Y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYCCKUX KOHTAKTOB, IMPH JIMKBUIAIWH 3a/J0JDKEHHOCTEH, MPH BBIMOJTHCHUU
WHIUBUAYAIbHBIX 33/1aHUN U T.1.

— B Oubmmoreke, aoMa, Ha Kadeape TPH BBHINOJHEHUH OOYYAIOIMIMMCS YYE€OHBIX |
MPAKTUYECKHX 3a]1a4.

Bunst CPC u kpuTepuu O1ieHOK

(mo 6amnbHO-periTunroBOi cucreme [ THTY, CPC onenuBaercs B 15 6anioB)
Pedepar
Jlokman
Occe
Yyactue B MEpONPUATUIX

el N =

Tembl a1 camMOCTOSITETLHOM pabOTHI TPOIKCAaHBI B pabouel MporpaMme JAUCIUIUTHHBL
O} PeKTUBHBIM CPEACTBOM OCYIIECTBICHUS OOYUYAIONUMCS CaMOCTOSITENIbHON palOoThI SBISETCS
AJIEKTPOHHAs HHPOPMAIIMOHHO-00pa30oBaTeIbHas Cpe/la YHUBEPCUTETA, KOTOpasi 00eCreuyuBaeT JOCTYII
K Yy4eOHBIM IUTaHaM, pa0oyuM MporpaMmaM JTUCHUIUIMH (MOJyJei), TpakTHK, K HW3JaHUSIM
AJIEKTPOHHBIX OMOIMOTEUYHBIX CUCTEM.
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3aB. kadeapoit «ATTIII»

3aB. BhIMyCKaloLIeH Kadeapoit
«Tenorexnyka u rugpaBInKay

Hupexrop IVYMP

/ B.B. Ilamaes /

/3.J1. Xakumos. /

[/ P. A-B. Typnyes /

/ M.A. Maromaega /
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