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1. Heaun u 3aga4m 1M CUMNJIMHBI
Lenpto u3ydeHHs] AUCHUIUIMHBL "ABTOMATH3alMs TEXHOJOTHUYECKHX MPOIECCOB" SIBIISIETCS

O3HAaKOMJIEHHE C (YHKIUOHATBHBIMU CXEMaMH aBTOMATHU3WPOBAHHBIX CHCTEM PEryJIHUpOBaHUs
TEXHOJIOTHYECKOTO O0OPYTOBaHMS TEXHOJIOTHYECKHX YCTAHOBOK M CHCTEM, (OPMHUpPOBAHUE 3HAHHUHA H
HABBIKOB B O0JIACTH SKCIUTyaTallid, HANaJKd U HACTPONKM aBTOMATHU3MPOBAHHBIX CHUCTEM YIIPABIICHUS
paboToii 060pyHOBaHMS TEXHOJIOTUIECKUX YCTaHOBOK.

3agauu u3yyeHUus1 TUCHUILIUHBI:

1. OcBoeHHE OCHOBHBIX MPUHIUIIOB CUHTE3a aBTOMAaTU3UPOBAaHHBIX cucteM peryauposanus (ACP)
TEXHOJOTMYECKHUX MPOIECCOB B 00BEKTaX TEIJIOIHEPTreTUKU U HEPTETEXHOIOTUYECKUX MTPOLIECCOB.

2. TlonydyeHune MPaKTUYECKUX HABBIKOB aHanmu3a paboThl JoKaIbHBIX ACP TEeXHOIOTHYeCKHX
MPOLIECCOB.

3. OBnaseHHE TMPAKTUYCCKUMHU HABBIKAMU BBIOOpPA TEXHUYECKHX CPEJICTB aBTOMATHU3AIIUU,
HacTpouku deMeHToB ACP TermosHepreTH4eckux 00bEKTOB U T.JI.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIi NPOrpaMMbl
Jucuunimna «ABTOMaTH3aUs TEXHOJIOTUYECKUX MTPOLIECCOBY OTHOCUTCS K AUCLUILIMHAM I10 BBIOOPY
CTYIEHTa, 4acTu, (opMUpyeMoil ydacTHUKaMH oOpazoBarenbHbIX oTHomeHui Ol nanpasnenus 13.03.01
"TernosHepreTHKa U TEIUIOTEXHUKA", u3ydaercs B 7 cemectpe. Juciuminna 6a3upyercs Ha 3HAaHUSX,
MOJIYYCHHBIX TIPU U3YUYECHHUH KypCOB: TeroTexHuyeckue u3mMepeHus: u npudopsl, KorenpHbie yCTaHOBKH
U naporeneparopsl, TypOUHBI TEIIOBBIX U ATOMHBIX AJIEKTPUYECKUX CTaHIMI, TeroBble U aTOMHBIE
ANEKTPUYECKUE CTAHIIUU.

3HaHMs, TONy4YeHHbIE NPU HU3YYCHUH JaHHOTO Kypca, HCIONb3YIOTCS TMPU  JAUIJIOMHOM
MPOSKTUPOBAHUH U TIPAKTHUECKOHN padoTe B 001aCTH MIPOMBIIIJICHHON TETUIO3HEPTCTUKH.
2. IlepeuyeHb IJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JUCHUILINHE (MOIYJI0), COOTHECEHHBIX €

HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTEeHIInii

Taoauna 1
Koa nmo ®IoC HNuaukaTopbl 10CTHKEHUS Ilnanupyemble pe3yJIbTaThl
o0yuenusi no gucuumnimnze (3YB)
Oo6menpodgeccuoHaIbHbIE
OIIK-2 Cnocoben OIIK-2.4. ]lemoHCTpHUpYET 3HATh:
MIPUMEHSATD MMOHUMaHNE OCHOB — NPUHIUIBL U OCOOEHHOCTH
COOTBETCTBYIOLIUN aBTOMATUYECKOIO YIPABJIECHUA U | TOCTPOEHHUS ACY CJIOXKHBIMH
¢buzuKo- peryJIMpoBaHus; TEIUIOTEXHUYECKUMHU 00BEKTaMU;
MaTeMaTU4YeCKUun OIIK-2.5. Beinonuser — OCHOBBI 0€30I1aCHOCTH
arrmapar, METOJbI MOACIINPOBAHUC CUCTEM (I)yHKLII/IOHI/IpOBaHI/ISI
aHaJin3a u ABTOMATHUYCCKOI'O aBTOMAaTHU3HUPOBAHHBIX u
MOJC/IMPOBaHUA, peryJinpoBaHus. POOOTH3HPOBAHHBIX IIPOU3BOJICTB,
TEOPETUYECKOTO U OCOOCHHOCTH aBapuii Ha O0OBEKTax
JKCIEPUMEHTAIBHOTO TEIUIODHEPTEeTUKHU u
HCCJICIOBaHMA IIPHU MPOMBIIIJICHHOCTH, 0€30MacHOCTh B
peleHnn YpEe3BBIYANHBIX CUTYAIHUSIX;
PO eCCHOHATBHBIX - ¢ynkuun  ACYTII;  cocras
3aaaq MH(OPMALIMOHHBIX W YIPaBJISIOMINX
byHKLIUH; BU/JIBI o0ecreyeHus




ACVYTIIL;, comepxaHue W Ha3HAUCHUE

MaTeMaTU4eCcKoro, IIPOrpaMMHOTO,
METPOJIOTHYECKOT O,
OpraHU3aIlMOHHOIO obecreueHus

ACVYTII, TemnorexHu4YecKrne 0OBEKTHI
KaKk  OOBEKTHl  YNPABJICHHS, HX
OCHOBHBIE OCOOEHHOCTH; YIIpaBJICHUE
B peXuMax IycKa, OCTaHOBA U
HOPMAaJIbHOU JKCIULyaTaluu,
ABTOMATHU3AIMIO YIIPABIICHUSI.

yMeTh:
- YUTaThb YEPTEHKU U CXEMBI,
BBITNIOJHATH TEXHUYECKHE
M300paXeHUsI B  COOTBETCTBUU C
TpeboBanusmMu crangaptoB ECK/I;

- MPOBOJUTh KAYECTBEHHBIA U
KOJIMYECTBEHHBIN aHajau3 ONAaCHOCTEH
00BEKTOB TETUIO3HEPreTUKH u
TEIUIOTEXHUKH HAa OCHOBE TEOpPUU
pucKa;

- OIICHUBATh 3¢ peKTHBHOCTH
3alIUTHBIX CUCTEM U MEPONPUATHUI;

- U3MEPSTh OCHOBHBIC
napaMeTrpsl O0BEKTa € IOMOIIbIO
TUIIOBBIX U3MEPUTEIHHBIX MPUOOPOB;
- KOHTPOJIMPOBATH paboty
cuctembl ACY 00BbEKTOM.

BJIA/IeTh:
- crocobamu IIOCTPOCHUS
rpaduIecKux M300paKeHUH,

CO3ZAaHMs YepTeKEed U  ICKHU30B,
KOHCTPYKTOPCKOM JOKYMEHTAalluu ¢

IIPUMEHEHUEM KOMITbIOTEPHBIX
MIaKETOB MPOTrpamm;
- METOJaMHU U3MEpEHUs

AIIEKTPUUYECKUX U HEIJIEKTPUUECKUX
BEJIMYMH TUTIOBBIMH ITPUOOPAMU;

- OCHOBHBIMH MeTOoAaMHU
u3MepeHuii, 00paboTKH pe3yIbTaToOB U
OILICHKH ITOIPEIIHOCTEN U3MEPEHU;

- OCHOBHBIMH NTPUHLIUIIAMU
pabotsl 1 coctaBoM ACY 00BEKTOM.




3. O0beM IMCHUNJIMHBI M BU/IbI YUeOHOH padoThI

Taoauna 2
Bcero Cemectpbl
Buna yueOHoii padboThl yacos/ 3a4.e/. 7 7
(020110) 300 (020110) 300
KonTakTHas padora (Bcero) 51/1,4 16/0,44 51/1,4 16/0,44
B Tom uuce:
Jlexuyn 17/0,5 8/0,22 17/0,5 8/0,22
[TpakTHYecKHe 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
JlabopaTopHbie pabOThI 17/0,5 4/0,11 17/0,5 4/0,11
CamocTosiTe;IbHAsI paboTa (Bcero) 93/2,6 128/3,6 93/2,6 128/3,6
B Tom uuce:
PacuerHo-rpaduueckue padbora 22/0,6 72/2,0 22/0,6 | 72/2,0
U (unu) Opyeue 6udvl  camocmosimenvpHol
pabomui:
IToaroroBka K 1abopaTopHbIM paboTam 18/0,5 18/0,5 18/0,5 18/0,5
[ToaroToBka K MPakKTUYECKUM 3aHATHIM 18/0,5 18/0,5 18/0,5 18/0,5
IToAroToBKa K 3K3aMEHY 35/1,0 20/0,6 35/1,0 20/0,6
Bua oruerHocTH JK3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
OBmast TPYA0EMKOCT BCEI'O B uyacax 144 144 144 144
BCEI'O B 3au.
JUCIHMILIMHDBI CTTHIL 4 4 4 4




5.Conepxanne TUCHUILIHHBI

5.1 Pa3zaens! fMCHUILIMHBI M BUALI 3aHATHHA

Taoauna 3

Ne
n/n

HaumenoBaHue pasjaeia
AUCUHMILIMHBI 110 CeMeCTPam

Yacel
JIeKIIMOHHBIX

3aHATHIA.

Yacel
JIa60PaTOPHBIX
3aHATHI

Yacel
NPaKTHYECKUX
(ceMHHAPCKUX)

3aHATHI

Bcero uacos

090 | 3900

020 | 390

020 | 390

0®0 | 390

BBenenue B aBToMaTU3ALNIO
TEXHOJIOTUYECKNX OOBEKTOB U
MIPOLECCOB.

[TonsiTust MeXaHU3aUU U
aBTOMAaTHU3AIl1H.
KomOunupoannas CAP.

ABTOMaTH3aLUs
TEXHOJIOTUYECKUX OOBEKTOB
3aKOHBI PEryJIMPOBAHUS.

ABTOMaTU3UPOBAHHBIC
CHUCTEMBI YIIPABIICHUS
TE€XHOJIOTUYECKUMHU
IIPOLIECCAMU

HcnonHuTenbHas TEXHUKA
ACY TIL

ABTOMaTH3aINA
BCIIOMOTaTeNIbHOTO
000pyIOBaHUS B SHEPTETUKE

VYcnoBHOe 0003HaYEHHE
CpCACTB aBTOMATHU3allu HA
cXeMmax.

PerynupoBanue TeninoBbIx
IIPOLECCOB.

[TprOopb! 1 cXeMbl U3MEPEHUS
1apaMETPOB CPENIbI

10

PerynupoBaHne OCHOBHBIX
TEXHOJIOTHYECKUX
apaMeTpoB.

11

CucreMsl aBTOMaTH3aLUU
YIPABJICHUS TPEINPUATHIMHI

12

ABTOMaTu3anus
TEXHOJIOTHYECKUX MPOIIECCOB B
MalIMHOCTPOEHUU

13

Ob6opynoBanue
ABTOMATHU3UPOBAHHBIX
TIPOM3BOJICTB

14

ABTOMAaTH3a1Usl CTAHKOB U
CTaHOYHOT0 000PYyIOBaHUS

15

ABTOMAaTH3aIMS IPOIIECCOB
cOopKu

16

ABTOMaTH3a1Us YIIPABICHUS
Ha 0a3e MporpaMMHoO-
TEXHUUYECKHUX KOMILIEKCOB.
Cucrema aBTOMaTH4eCKOro
koHTpoust ['TIC




['nbKxue npon3BOACTBEHHBIE

17 1 1
CHCTEMBI
ABTOMaTHU3UPOBAHHBIC
18 | TpaHCHOPTHO-CKIIAICKHE 1 1
CHCTEMBI
UTOro: | 17 17 17 51 16




5.2. JlekiMOHHBIE 3aHATUSA

Taoauna 4
Ne HaumenoBanmue
Coaeprxanue pasnena
n/m | pasgena IMCHUILIUHBI
1 2 3
OCHOBBI TEOpUU ABTOMATUYECKOTO YIIpaBJiCHUs. ABTOMaTH3aLUs
KaK JTall B Pa3BUTUU TPOU3BOJCTBA ITyTeM 3aMeHbl (DYHKIUH
YyelnoBeKa B TPYAOBOM Impoiiecce. Mctopust co3maHus U pa3BUTHUS
aBTOMAaTHU3aIHU TEXHOJIOTUUECKHUX u MIPOU3BOJICTBEHHBIX
BBenenue B MIPOLIECCOB. [TapameTtpsl TEXHOJIOTUYECKOTO nporecca.
1 ABTOMATHU3ALINIO Perynupyembie mapamerpbl. MrHoBeHHOe 3HaueHue. M3mepeHHoe
TEXHOJOTHYECKHUX 3Hauenne. OObEKT ympaBieHus. PerynupoBanue. ABTOMaTHYECKOE
OOBEKTOB W MPOIIECCOB. | ymnpaBieHue. BxomHoe BozaeiicTBue. (Cxema aBTOMaTHYECKOH
CUCTEMBI PEryJIUPOBaHUS.
OnHOKOHTYpHast aBTOMaThueckas cucrema peryiauposanus (ACP).
3amaroniee, yrnpasisioliee U Bo3Mylaromiee Boznercteue. Ommobka
yrpasieHus. Perynsrop.
[TonsTust MexaHu3zaluMu W aBToMaru3anuu. JlocTromHCTBa W
HEJIOCTATKH aBTOMATU3UPOBAHHBIX POU3BO/ICTB.
[TonsiTst MexaHU3aUU DJeMeHThl aBTOMATH3allMM: TEXHOJOTMYecKas IOJCUCTeMA,
Y aBTOMaTHU3aIUH. MOJACUCTEMBbl ~ MaTe€pUaIbHO- U  HH(DOPMAIMOHHO-TEXHUYECKOTO
2 Komb6unupoBanHas obecreveHus, MoICUCTEMbI TUTAHUPOBAHUSI U YIIPABJICHHUSL.
CAP. YpoBHU aBTOMATH3aIIMK MPOU3BOJICTBA: YACTHYHAS, KOMIUJICKCHAS
u nonHasi. OnpeeneHue CTeleHn aBTOMaTU3 Al .
ABTOMaTH3aIUsl TEXHOJIIOTMYECKUX OOBEKTOB M  IPOILIECCOB.
3aKOHBI perynupoBaHus. THIBI peryasaTopoB. KomOuWHUpOBaHHas
ABTOMAaTH3aIUA CAP. Kackamubie CAP. Kiaccupukamus ACP no npuHmumy
3 TEXHOJIOTHYECKUX peryiaupoBanusi. TUMOBbIE BHEIIHUE BO3ICUCTBUSI.
00BEKTOB 3aKOHEI brmok cxembr ACP. OcHoBHbIE Monenu (CTaTHYECKHE U
peryJiIupoBaHHsl. JUHAMU4YecKue  xapakTtepuctuku). IlpeoOpazoBanus  Jlamnaca.
[TepenaTounsie ¢pynkimu. [Ipumepsl TUIOBBIX 3BeHbeB. CoennHEHNUs
3BEHBEB.
CoctaB  OCHOBHBIX  (YHKIHMA  aBTOMAaTH3UPOBAHHBIX  CHCTEM
yopasieruss  (ACY):  ympaBnswoommue, HUHPOPMAMOHHBIE U
BcrioMorarenbHble. CoctaBHble yactu ACY TII: texHuueckoe,
nporpaMmmMHoe, HHGOPMAIIMOHHOE, OPTaHU3AIIMOHHOE M OTEPATUBHOE
ABTOMAaTHU3UPOBAHHBIE obecrieuenue. 3amaun ACY. Drtanbl pa3pabOTKH U BHEIPEHHS.
CUCTEMBI YIIpaBIEHUS VYrpasieHrue TeXHOJIOTUUECKHUMH MPOLIECCAMU U TUCTIETYEPU3AIIUSL.
4 TEXHOJIOTHYECKUMU O6ocHoBaHnne © pa3paboTka (QYHKIMNA CHUCTEMBI YIpaBICHUS
nporeccaMmu TEXHOJIOTHYECKUMU TTPOIIECCAMH.

HOCTpOCHI/IC AJITOPUTMOB (I)YHKI_II/IOHI/IpOBaHI/I}I H HOHUKIIorpaMm
JAUCKPETHBIX TCXHOJOTMYCCKHUX MPOHECCOB MAIIMHOCTPOUTECIBHOIO
MMPONU3BOJACTBA.




WcnonuurenpHas
Texuuka ACY TII.

Knaccugpukanus ACYTIL: ¢yHKunM, BBIIOIHIEMBIE YIPABIISIOUIIM
BBIUHCIUTENbHBIM KOMIUIEKCOM; YpPOBEHb 3aHMMAaeMOIl CUCTEMOU B
OpraHU3alMOHHO-TIPOU3BOICTBEHHOMN UEPAPXUH; XapakTep
MPOTEKaHUs YIPaBISEMOro TMpolecca BO BPEMEHH; IOKa3aTellb
YCIOBHO HMH(OPMAIIMOHHOW MOIIHOCTH OOBEKTa YIpPaBICHHUS,
cTeneHb (YHKIMOHANBHOM Pa3BUTOCTU CUCTEMbl YIPaBIICHUS;
xapaktepy cTpykrypsl ACY. CTpyKTypa TEXHUYECKHUX CPEICTB B
JOKaJIbHON cucteme ympaBienus. CpencTtBa HMHIUBUIYaIbHOTO
koHTposst. CpencrBa MaccoBOro KoHTposis. CpencrtBa KOHTPOJS 1O
BBI30BY. YCTpOMCTBA CUTHANU3ALUU. J(MCTAHIIMOHHOE YyIpaBiCHHE.
VYerpoiicTBa JIOTUYECKOTO YIIPaBJICHHUS. ABTOMaTHUYECKHE
perynaropbl. YCTpoicTBa 3aliuThl. VICTIONMHUTETbHBIE MEXaHU3MBI.
Perynupytonue opranel. OcCHOBHBIE TpeOOBaHUS K TEXHHUYECKUM
cpeancteam  ACY  TII. PasnoBugHoctu  ctpyktyp ACVYTIL
ArnmnapatHas U porpaMMHas padoTa KOHTpoiepoB. OnepannoHHas
cuctrema  [IC-koHTpOIIEpOB. CpeactBa  TEXHOJOTHYECKOTO
IIPOrpPaMMHUPOBAHNS KOHTPOJIEPOB.

ABToOMaTu3anus
BCIIOMOTaTeILHOTO
o0opynoBaHus B
JIHEPrETHKE

ACYTII ¢ BK Bemonustoniero nHhpopMaroHHble (yHKIIHH.
ACYTII ¢ VYBK paboratomuii Kak «COBETUHK» OIEparopa
texHosorndaeckoro mpomecca. ACYTII ¢ YBK paGoratommii B
pexxume LEHTPAJILHOTO YIIPaBJIAIOLIETO (cynepBu3opHOE
ynpasinenue). ACYTII ¢ VYBK paGoraromuii B  pexume
HEMOCPEACTBEHHOr0  IU(pPOBOro  ympasieHus. Bo3moxHocTH
UQPPOBBIX CPEICTB H3MEpEeHHsT M ympamieHus. [IpenmyiectBa
IUGPOBBIX CPEICTB YIPABJIEHUS IO CPAaBHEHHIO C aHAJIOTOBBIMHU.
VcionHUTENbHBIE MEXaHU3MBI TETUIOBBIX JIEKTPHUECKUX CTAHLIUN H
nporeccoB  nepepaboTku  HedTu. ABTOMATH3aLUsA  YCTPOMCTB
TOIIMBOIIONIAYA W 30JIOYAAJCHUSA. ABTOMAaTHYECKHE CHUCTEMBI
peryaupoBaHUs HPUBOAHBIX TYpOMH, NHMTaTEIbHBIX HACOCOB,

Jlea’paTopoB,  IMOJOTpeBareied,  PeAyKUHOHHO-OXJIaJAUTEIbHBIX
YCTaHOBOK, TeIiooOMeHHOro oOopynoBanus. I[IpemoxpaHuTenbHbie
KJIanaHbl TEXHOJOTUYECKUX IIPOLIECCOB 51 YCTaHOBOK.

ABTOMaTH3alMsl  CHEIMAJIbHBIX CHCTEM obecneueHus paboTbl
AJIEPHBIX PEAKTOPOB.

VYcioBHOE 0003HaUEHUE
CpE/ICTB aBTOMATH3aIHH
Ha cXeMax.

TexHudeckne  CpelncTBa  MOJACHCTEM:  HMH(OPMAIIMOHHO-
BBIYUCIIUTENbHON aBTOMaTHYECKOTO U JUCTaHITMOHHOTO
yIIpaBJICHUS, AaBTOMATHYECKOTO pETYJIMPOBAHHUSA, 3alIUT W T.1.
VYcnoBHoe 0003HAuUe€HUE CPEJICTB aBTOMATH3allMM Ha CXEMax.
OyHKIMOHANBHBIE  CXEMBI aBTOMATH3AIIHH. [MpuHIIMT
dbopmupoBaHus TpudOpA.

PerynupoBanue
TEIJIOBBIX ITPOLIECCOB.

PerynupoBaHue TEIUIOBBIX IpOIECCOB. ABTOMaTH3alMsl IMpolecca
nepeMenuBaHms. PerynupoBanue KOXKYXOTpYOHBIX
Ter1000MeHHUKOB. OCOOEHHOCTH aBTOMAaTHU3alMM HCIapUTeneil u
KOH/ieHcaTopoB. OCHOBHbBIE aBApPHIHbBIE TEXHOJIOTMYECKHUE 3aIUTHI
HEPTOOJIOKOB.

3amaun ¥ MPUHIMIIBI aBTOMATHYECKOTO PETYJIMPOBAaHUS TYpOUHHBIX
ycTaHoBOK. PaboTta TypOoreHeparopoB B OOJBIION SHEPTOCHCTEME.
ABTOMAaTHYECKHE CHUCTEMBl PEryJMpOBaHUsS TEMIO()UKALMOHHBIX U
NPOMBIIIICHHBIX TApPOBBIX TypOWH. TEeXHOIOTHYECKHE 3alluTh
TypOuH ABTOMaTuyeckas cucrema peryanupoBaHus
KOHJICHCALIUOHHON 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 TMOTEHIMoMeTpa (MocTta). Munukanws,
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.
DNeKTpUYeckue TEPMOMETPhl  (TepMOIIaphl). TepmomeTpsl
COIIPOTHUBIICHUS. BTOpu4HBIE TPUOOPHI VIS M3MEPEHUs Pa3HOCTH
MIOTEHI[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 YpPOBHS. WcnonuurenbHble YCTPOWCTBA..
VcnionHuTenbHbIE MEXAHU3MBI.

10

Perynuposanue
OCHOBHBIX
TEXHOJIOTHYECKHUX
1apaMeTpoB.

PerynupoBanue TEMIEPATYypPHI. PerynupoBanune JIABJICHUS.
PerymupoBanne pH. PerynupoBanue pacxoma. Perymuposanue
ypoBHs. Kiaccudpukamuss W3MEpHTENbHBIX — IpeoOpasoBaTeneit
JIaBJICHUs, pacxojia, TeMIIepaTyphl, YPOBHS U T.J. Buibl nepBUUYHBIX
npeoOpasoBareneil. PeryianpoBanue napaMeTpoB cOCTaBa U KauecTBa.
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Cucremsl
aBTOMAaTHU3allnuu
yIpaBICHUS
NPEANPUATUAMHA

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 (QyHKOuoHUpoBaHMA.  CHCTEMBI  yIpaBICHHS
B3aMOOTHoIeHusiMu ¢ nocTaBmukamu  (CRM).  Cucrtemsl
yIIpaBJICHUs, OPHEHTUPOBAHHBIE Ha yIpaBiieHHe 3aka3zamu. Crucrema
"Touno-BoBpems" (JIT-TexHOIOTHHN) B COBPEMEHHBIX YCIOBUSIX.
OCHOBBI TTOCTPOEHHSI HHTETPUPOBAHHBIX CUCTEM YIIPABICHUSI.
OcCHOBHBIE  MPUHIUIBI  TOCTPOSHUS  CHUCTEM  YIpaBIICHUS
npou3BoacTB. DyHKIHMOHATBHAS CXEMa CHCTEMBl YIPaBICHHS
aBTOMaTU3UpOBaHHBIX Mpou3BoAcTB (All). Pacripenenenue QpyHkumii
YIIPaBJICHUS TT0 UEPAPXUUECKUM YPOBHSAM. YHUDHUKAIHS dJIEMEHTOB
cucreM ympasieHus. CocTaB KOMIUJIEKCAa TEXHMYECKHX CpPEICTB:
VIIPABJISIONUN BBIYUCIUTEIBHBI KOMIUIEKC, CPEICTBA TIOIYYCHHS,
npeoOpa3oBaHus, XPaHEHHUs, OTOOpaXEHUS U  PETUCTPALUU
WHPOpPMALNK, YCTPOWCTBA TMOJAYM CUTHAIOB W HCIIOJHUTEIBHBIX
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 €ro  BBITTOJHCHHUS:
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 TEXHOJOIMYECKMX IPOLECCOB U  IPOU3BOACTB K
ABTOMATH3allMM: MOJICPHU3ALMUS M MEXaHU3aluus O0OpYyIOBaHUS.
CraHoyHoe oOecrieueHHE AaBTOMAaTU3MPOBAHHBIX  [IPOU3BOJCTB.
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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ABTOMaTu3anus
CTaHKOB M CTAHOYHOI'O
o0opynoBaHus

CraHku aBTOMAaThl, IIE€PEHAJA)KUBAEMBIC arperaTHble  CTaHKH,
arperataple ctanku ¢ YIIY. KoHcTpykTHBHBIE 0OCOOEHHOCTH
cTaHoyHoro obopynosanus ¢ UITY.

Cranku i 00pa®OTKM Ten BpalleHHWs — MATPOHHBIE TOKapHBIC
CTaHKH, IaTPOHHO-IICHTPOBBIE TOKAPHBIE CTAHKH.
MHoroonepaiMoHHble  CTaHKU —  oOpalaTbIBarolMe  LEHTPHI.
CucTeMbl MHOTOOIEPAIIMOHHOTO CTAHOYHOT'O 000PYA0BaHMS: M01aun
U 3arpy3KHd NajieT, MHCTPYMEHTalbHasl, KOHTPOJIbHO-U3MEPHUTENIbHAS,
yIaJIEHUS CTPYKKH.

Bei6op, pa3paboTka M BHEApPEHUE JIOKAJIBHBIX aBTOMATHUECKUX
CUCTEM.
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ABTOMaTu3anus
MIPOIIECCOB COOPKHU

OcobeHHOCTH BBIOOpA U pealn3ali METOA0B JOCTHKEHHUS TOUHOCTH
pu ABTOMAaTHYECKON coopke. CtpyKTypbl CUCTEM
aBTOMAaTH3UPOBAHHOM COOPKHU.

Opuenranus 00BEKTOB B cOOpPOYHOM MPOU3BOJCTBE.
OpueHTHpOBaHHE  TNPHCOEAMHAEMBIX  JeTajel  OTHOCHUTENIBHO
0a30BBIX.

CoBMelieHre OCHOBHBIX M BCIIOMOTaTeJIbHBIX KOOPAMHATHBIX CUCTEM
JeTanei mpu coopke.

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

CnocoObl OpHMEHTaluu JeTajei, MpeIHa3HaYeHHbIX ISl COOpKH.
[Tomaua peraneit W3 Mara3wHOB, KacceT, JIEHT K COOpPOYHBIM,
00pabaThIBAIOIINM UJTU IPYTUM MPOU3BOACTBEHHBIM CHCTEMaM.
[Tomaua HEeOpUEHTUPOBAHHBIX JieTaneil. CTpyKTypa CUCTEMBI M0J1auu
HEOPUEHTHUPOBAHHBIX 3aTOTOBOK. ByHKEpHbBIE CHCTEMBI.
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ABTOMaTu3anus
yIpaBiieHUs Ha Oa3e
MIPOrpaMMHO-
TEXHHUYECKUX
KoMIuIiekcoB. Cucrema
ABTOMATHUYECKOT0
koHTpossa ['TIC

ABTOMAaTH3aIMsl YOpaBlIeHUsT Ha 0a3ze MPOTrPaMMHO-TEXHHUYECKUX
KoMIuiekcoB. ['mbOkme mpomsBojactBeHHble cuctembl  (I'TIC).
OcHoBHble Tepmunbl u omnpenenenuss [TIC. Omnpenenenune u
xpononorusi pasButus [TIC. CoBpemeHHble TpeOOBaHHUS K
OPOMBIIIICHHOMY Tpou3BoAcTBY B ycnoBusax [TIC. OGnactu
s dekTuBHOrO MpUMeHeHus u nepcrnektubl pazsutus ['TIC.
KomruiekcHast  aBTOMaTtw3amusi OpraHU3alMOHHO-DKOHOMUYECKUX
byHKIMA Tpou3BoJCTBeHHOW cucteMbl. Pasnmenenue ITIC 1o
OpTaHHU3aI[MOHHBIM TPU3HAKAM: THOKHI MPOW3BOJICTBEHHBIN MOYIh
(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).

Bunpr kontpons B I'TIC: mo oOpaboTku, B mporecce oOpaboTKH,
nocie o6paboTku. OOBEKTHI KOHTPOJISA: 3arOTOBKH, 00OPYAOBaHHE,
HMHCTPYMEHTBI, TEXHOJIOTUYECKUI MpoIiecc, U3EIHUS.

Cucrema TEXHMUYECKOW JMArHOCTUKUA o0OopymoBaHus. OCHOBHBIE
KOHTpOJMpyeMble TapaMmeTpbl. KoHTponb kadecTBa 0OpabOTKH Ha
cTaHKe. MeTo/1bl KOHTPOJIS U3JIENHUH B IpoLecce 00padoTKH.
KouTponb coctosiHusi MHCTpyMeHTa. TeKyluid U TMepuoandecKuit
KOHTPOJIb. METO/IbI TUATHOCTHKH COCTOSIHHUSI 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 tudkoct ['TIC: mammHaHas, TEXHOIOTUYECKAs], CTPYKTYpHas,
nporpaMMHasi, NPOM3BOJACTBEHHAas W MapupyTHas. HanexHocTb
¢yukuuonupoBanust [TIC mno mnapamerpam: otTka3, cOoil u
paboTOCIOCOOHOCTD. TpeboBanus K TEXHOJIOTUYECKOMY
obopynoBanuto,  BcrpamBaemoMy B ITIC.  OcoOenHocrtu
ABTOMATH3UPOBAHHOTO  TEXHOJIOTMYECKOIO  OOOpYAOBaHUS  JUIS
00paboTKK JeTanell THMa «Tesl BpPAaIleHUs» U KOPIYCHBIX JAeTajei.
Cocras PTK, PTJI u PTY. Onpenenenune notpednoctu B PTK.
Cucrema obecrieueHust (GYHKIIMOHUPOBAHUS I'TIC:
aBTOMAaTH3UpPOBaHHAs TpaHCHOpPTHO-ckiazackas cucrema (ATCC),
aBTOMAaTU3MPOBAaHHAs CHCTEMa MHCTPYMEHTAJIbHOrO oOecnedyeHus
(ACHO), cucrema aBroMaTusupoBaHHoro KoHTpoias (CAK),
aBTOMAaTU3UpPOBaHHAs cucTemMa ynaineHus oTxogoB (ACYO),
aBTOMATU3UPOBAaHHAs CHCTEMA YIPABJIECHUSA TEXHOJIOTMYECKUMHU
npoueccamu  (ACY  TII), cucremMa  aBTOMaTH3UPOBAHHOTO
IIPOEKTUPOBAHHUS (CAIIP), aBTOMATHU3UpPOBaHHAs cucrema
TEXHOJIOTMYECKOU MTOATOTOBKH MIPOU3BOJICTBA (ACTIIII),
aBTOMAaTH3UpOBaHHas cucreMa ynpasieHus (ACY).
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ABTOMaTH3UPOBAaHHBIE
TPAHCIOPTHO-CKJIAZICKHE
CHCTEMBI

Texnuueckue cpenctea ATCC. CrpykrypHas KiaccupUKaIus
TPaHCIIOPTHO- HAKOIUTENBHBIX CHCTEM. ATCC C
aBTOMAaTU3UPOBAHHBIMUA cTeiaxamu HakomuremsiMu. ATCC ¢
KOHBEHEpaMH HaKOITUTEISIMHU.

Kom6unuposanusie ATCC.

be3spenscoBbie cpenctBa TpaHcnoptupoBanus B ITIC. Cucremsl
MapuIpyTOCIeKEeHHsI poOOKapOB.
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5.3. JIaGopaTopHbIe 3aHATHUS

Tadanna 5
Ne | HaumeHoBaHme pa3jaesia
Conep:xanue pasaena
n/n AUCHUTLINHBI
PerynupoBanue
1 | OCHOBHBIX 1. JlaGoparopusiii creny «Pu3nueckue 0ObEKTHI
TEXHOJIOTHYECKUX cucreM aBroMarusamuu -3» ®OC-3-MH
MapaMeTpoB.
2. V3yueHuWe TEXHUYECKUX XapAKTEPUCTHK M OCHOB
MPOrPaMMHUPOBAHHUS TPOMBIIIIJICHHOTO JIOTHYECKOTO
ABTOMaTH3aLUL
CCIIX KoHTposuiepa S 7-1200
TEXHOJIOTUY
2 3. Uzyuenue ocHoB moctpoenHus padbotel co SCADA-
MIPOILIECCOB B .
CUCTEMOU
MalIMHOCTPOECHUU
4. AptroMaruzaius padoThl GU3HMIECKOr0 00BhEKTa
«mar6aym»

5.4. IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

Taoauma 6
Ne HaumenoBanue
w/n pasaeJa Coaepixanue pasgena
AUCHHILIMHBI
ABTOMAaTH3aLHUS
TEXHOJIOTHYECKUX HccnenoBanue 3aKOHOB pEryJupOBaHUSl U PETYISTOPOB.
00BEKTOB U HccnenoBanne xomOunmpoBanHbix CAP. HccnenoBanme ACP
1 MIPOLIECCOB. 3aKOHBI | [0 NMPUHUUITY PEryJupoBaHus. THUIIOBbIE BHEUIHUE BO3JIECHCTBHUS.
peryaupoBaHusi. brox cxembr ACP. IlpeoOpazoBanus Jlamaca. [lepenaTounbie
Komb6unupoBannas | pynkuuu. [Ipumeps! THTIOBBIX 3BeHBEB. COeIMHEHNUS 3BEHBEB.
CAP.
HccnenoBanne CTaTUCTUYECKUX U JIMHAMHYECKUX CBOMCTB
PerynupoBanue
YYBCTBUTEIbHBIX 3JIEMEHTOB TEPMOAIEKTPUUECKUX
2 OCHOBHBIX TEPMOMETPOB, TEPMOMETPOB COIIPOTUBIIEHUNM KaK MHEPLUOHHOTO
TEXHOJIOTHYECKUX
HapaMeTpoB. 3BeHa B ACP. Ilpumepbl cxeM peryiupoBaHUE TEMIIEpPaTypHI,
nasnenusd, pH, pacxona, ypoBHs U T.1.
VYcnoBHOE TexHuueckue  CpeacTBa  IOJICHCTEM: MH(OPMALIMOHHO-
0003HaueHHe BBIYMCIIUTEIbHOM ~ aBTOMAaTMYECKOI0O U JUCTAHLIHMOHHOTO
3 TEXHUUYECKUX CPEACTB | YIPaBICHUS, aBTOMATHYECKOIO PEryJupoBaHusi, 3allUT U T..I.
aBTOMAaTH3allMM Ha | YCIIOBHOE 00O3HAaUe€HHE TEXHMYECKHX CpEeACTB aBTOMAaTH3alluu
CXeMax. Ha cxemax. [Ipunnun dopmupoBanus npudopa.
4 McnonmurensHas HccnenoBanue ucnoanurenbHol u annapatnoi yactu ACYTIL.
texuuka ACY TIL
N3yuenne MIPOMBILIJIEHHBIX ACP peanbHBIX
5 PerynupoBanue TEII0HEPTeTHUECKUX 00BEKTOB. PerynupoBanue
TEIUIOBBIX MTPOIECCOB. | MACCOOOMEHHBIX MpoIleccoB. M3ydeHHe cxeMm aBTOMAaTU3aLUuU
peKTU(UKAIIMOHHBIX, a0COPOLIMOHHBIX U BBHINIAPHBIX YCTAHOBOK.
ABTOMaTu3anus
7 BcrioMoratensHoro | M3yuenne ocoOeHHOCTEH HCIOTHUTENBHOM PUBOAHON TEXHUKH.
obopynoBanusi TOC.
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ABTOMaTH3a1UA

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

KomruiekcHast aBToMaTH3aliss OpraHU3alMOHHO-9KOHOMHYECKHUX
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. CamocTosiTesibHasi padora cryaeHToB no aucuunaune ATY u CT
61 Tembl AJIsI CAMOCTOATEIBHOIO H3YUYCHUS

1. Ilokaszarenum kauectBa. Ilpsmble noka3zatenu kadectBa. KopHeBble MOKa3aTeln KauecTBa.
YacroTHble oka3zarenu kayecTBa. CBsA3M MEXly IOKa3aTeIMU KayecTBa.
3aKoHbI peryanupoBaHusi. TUIIBI PEryIsITOPOB.

OCHOBHBIE OIPEJCICHUS U IOHATUS METPOJIOTUH.

[Mpunun gopmuposanus npudopa. FOCT 21.404-85.

W3meputenbHble npeodpazoBarenu temnepatypst (UIIT).

W3meputenbHble npeoOpasoBarenu aasnenus (UI11).

WzmeputenbHblie npeodpazobarenu yposus (UITY).

W3meputenbHble npeoOpasoBarenu pacxoga (UIIP).

W3mepuTtenbHble peoOpa3oBaTean KOHIIEHTPAIMH BEIECTBA.

DneKTpUYecKUe CIIOIHUTENbHbIE yeTpoiicTBa (DUNY).

[THeBMaTHUeCKHe UCTIONHUTENbHBIE YcTpoiicTBa ([TNY).

Perynupyrouue oprausi (PO).
13. [TupomeTpuueckre MUUIMBOALTMETPHL. [loTeHMOMETpbl. ABTOMAaTUYECKHE SJIEKTPUUECKHE
MOTEHLIMOMETPBl. ABTOMAaTUYECKUE IEKTPOHHBIE MOCTOBBIE CXEMbI U3MEPEHHS TEPMOIEKTPUUECKUX
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 noruueckue koHtposepsl IIJIK. Manokananbnbele, cpenHee - U
MHOTOKaHaJIbHbIE ~ KOHTPOJUIEphl. KOMMYyHHMKAIIMOHHBIE BO3MOXXHOCTH  KOHTpoJulepoB. Kpatkas
XapaKTEePUCTUKA CTaHJAPTHBIX A3BIKOB NporpaMMmupoBanus [JIK.
17. O6mue cenenust 0 SCADA — cucremax. OcunoBHble pyHkimu SCADA —cucrem.
18. YacTtoTHbIe TpeoOpa3zoBaTeu.

CoNoOAWN

[ S
N e o

Tembl naa PI'P:

VYcranoBka aTMOc(hepHO-BaKyyMHOM MEPErOHKH HE(PTH.

Y cTaHOBKA KaTATUTHYECKOTO KPEKUHTA C TPSIMOTOYHBIM PEAKTOPOM.
YcTaHOBKa TEPMHUECKOTO KPEKMHTA JJIS IPOU3BOCTBA TEPMOTa30MJIsL.
YcraHoBKa puopMUHTa CO CTAIMOHAPHBIM CJIOEM KaTalnu3aTopa.

YcranoBka pupopMHUHTa ¢ ABMKYIIUMCS CIOEM MJIATHHOBOIO KaTajlu3aTopa.

Y cTaHOBKA KaTaATUTHYECKOW N30MEPH3aINY TICHTAaHOB U TeKCAHOB.

YcTaHOBKa THAPOOUYHUCTKY AUCTHIUIATA AU3ETIBHOTO TOIUINBA.

YcTaHOBKa THAPOOYHCTKY KEPOCHHA C TPUMEHEHHEM BEICOKOTEMIIEPATypPHOH Cerapariy.
VYcTaHOBKa CEPHOKHUCIOTHOTO alIKUIIMPOBAHUS N300yTaHa OyTHIIEHAMH.

10 YcTaHoBKa OJJHOCTYIIEHYATON JieacPalibTU3alUU TYAPOHOB KUAKUM IIPOIAHOM.
11. YcranoBKa 04MCTKU HEPTAHBIX MACISHBIX (pakuuid Gpyphyposaom.
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12. YcTaHOBKa NEPUOAUYECKOTO MPOU3BOACTBA MBUIBHBIX U YTIIEBOAOPOIHBIX CMA30K.
13. YcranoBka TepMooOe3MaciIvBaHus Tava.

14. YcranoBKa aJKUIMPOBAaHUS OE€H30J1a STHICHOM.

15. YcranoBka mpsiMOM rUapaTaiviy TUJICHA.

16. YcranoBka JeruaApupoBaHUs H300yTaHAa.

17. YcTaHOBKa CEpHOKUCIOTHOTO aTKUIMPOBAHUS C KACKAIHBIM PEaKTOPOM.

Coneprxanue:
1. Bsenenue
2. Omnucanue npouecca
3. XapakrepucTuka 00beKTa aBTOMATH3AI[UN
4. Pa3paboTka pyHKIIMOHAIBHON CXEMbI aBTOMATHU3AIIUN
5. BBIOOp TEXHUYECKUX CPEJICTB ABTOMATU3AINH
6. Pacuer Hae:KHOCTU OJJTHOTO U3 U3MEPUTEIHLHOTO MTPe0dOpa3oBaTes
7. 3akmoueHue
8. Jluteparypa
Bapuant Nel
M3 npoMeXyTOTHOTO Nieperpesa p = 2,08 MITa
ng,g;g:“;g‘g";}%a p =0,157 MITa
I
B NaporeHeparop —| ez ucx oy ~
Jlobamoran )
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Puc. 1.27. Tennosan cxema TypGoycranoskn K-200-130 JIM3:

6.3. YueOHO-MeTOAM4YeCKOEe U MHPOPMALIMOHHOE 00ecliedYeHHe CAMOCTOSITEeIbHOM
padoThI

1. Monna6aesa M.H. ABToMaTu3ans TEXHOJIOIMUECKUX MPOIIECCOB U MPOU3BOACTB [ DJIEKTPOHHBIIN
pecypc]: yue6Hoe mocobue/ MonnabaeBa M.H.— DnekTpoH. TeKCTOBbIE JaHHbIE.— MOCKBa,
Bounorna: Undpa-Umxenepus, 2019.— 224 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/86574.html.— BBC «IPRbooks»

2. Cxuprmanze A.I'. ABToMaTH3amus TEXHOJIOTHUECKUX MPOIIECCOB M MTPOU3BOJICTB [ DIIEKTPOHHBII
pecypc]: yueonuk/ Cxuptnanze A.I'., DegoroB A.B., Xomuenko B.I'.— DneKkTpoH. TEKCTOBBIE
nanasie.— CaparoB: A [Tu Op Meaua, 2019.— 459 ¢.— Pexum nocryma:
http://lwww.iprbookshop.ru/83341.html.— 3BC «IPRbooks»

3. T'ebens E.C. Teopust aBTOMATH3AIMN TEXHOJIOTHYECKUX POIIECCOB OMACHBIX TIPOU3BO/ICTB
[DnexTpoHHbIH pecypc]: yuebHoe nocobue/ I'edens E.C., ITactyxoBa E.M1.— DnexTpoH.
TEeKCTOBBIC MaHHBIe.— OMcK: OMCKHIA TOCY/TapCTBECHHBIA TEXHUYSCKUH yHuBepcuret, 2017.— 94
c.— Pexwum nocrymna: http://www.iprbookshop.ru/78479.html.— 3B5C «IPRbooks»

4. Tlunses C.H. ABTomMaTH3anusi TEXHOJIOTHYECKUX MPOIECCOB [ DIEKTPOHHBIN pecypc]|: yueOHoe
nocoOue J7Is CTyJJEHTOB BBICIINUX Y4€OHBIX 3aBeJIeHUH, 00ydaronuxcs no HanpasieHuto 35.03.06
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«Arpounxenepusy/ [lunses C.H., Aponunue I.H., YUepaukoB B.A.— DnekTpoH. TEKCTOBbIE
nanHble.— Boponex: Boponexckuii ['ocynapcTBeHHbI ArpapHblil Y HUBEPCUTET UM.
Nmmnepatopa Iletpa Ilepsoro, 2016.— 241 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/72645.html.— 3BC «IPRbooks»

VYuebHo-MeTonuueckoe nocodbue no aucuurumne [IporpamMmmuoe obecredeHrne cuctemM
yIpaBiIeHHUs. ABTOMAaTU3alHs TEXHOJIOTMYECKUX MPOLECCOB U IPOU3BOACTBA [ DIEKTPOHHBIN
pecypc]/ — DIeKTpoH. TeKCTOBbBIE TaHHbIe.— MocKkBa: MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET
cBs3u U uHpopmatuku, 2016.— 64 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/61530.html.— 3BC «IPRbooks»

AntbinbaeB P.b. Teopust TeXHUYECKUX CUCTEM M METO/Ibl 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»

. BepI[BIH_ICB B.®. OcHoBbI aBTOMaTu3alu TCXHOJOIT'MYCCKHUX NPOUCCCOB OYUCTKH I'a30B U BO/AbL

[DnexTponHbIi pecypc]: kype aekuuit/ bepapimes B.®., Ilatoxun K.C.— D7eKTpOH. TEKCTOBBIE
nanabie.— Mocksa: M3parensckuii Jlom MUCuC, 2013.— 136 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/56238.html.— 3BC «IPRbooks»

UYepHoycoBa A.M. ABToMarTu3anus TEXHOJIOITMUYECKUX 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»

Ceoipenkuii [.A. ABTOMaTH3a1Msl TEXHOJIOTHYECKUX TPOIIECCOB U POU3BOACTB. YacTp 2
[DnmexkTpoHHEIH pecypc]: maboparopublii mpakTukyMm/ Ceipenikuii ['.A.— DJIeKTPOH. TEKCTOBBIC
nanabie.— HoBocuOupck: HoBOCHOMPCKHIA TOCYJapCTBEHHBIH 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 aBTOMATHYCCKOI'O YITPABJICHUS.

2.

TPYJIOBOM TIpOIiecce.

I/ICTOpI/ISI CO3aHUA MW Pa3BUTHA aBTOMATHU3AIMKM TCXHOJOTMYCCKHX W IIPOU3BOACTBCHHBIX
IIPpOLECCCOB.
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[TapameTpbl TEXHOJIOTUYECKOTO MpoLecca. Peryinupyembie mapaMeTpsl.

MrHoBeHHOE 3HaueHue. M3MepeHHoe 3HaueHuE.

OO0bekT ynpasieHus. PerynupoBanue.

ABTOMAaTHYECKOE yIpaBieHue. BxoaHoe Bo3aeiicTBHE.

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 aBTOMATH3AIlMH: TEXHOJOIWYECKas IOACUCTEMa, IOJCUCTEMBbl MAaTepUaTbHO- U
MH(pOPMALIMOHHO-TEXHUYECKOT0 00ecIeYeHus, MOACUCTEMbI IIJIAHUPOBAHUS U YIIPABIICHMUSL.

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

14. | ABromMaTu3aIusi TEXHOJOTUYECKUX 0OBEKTOB M MPOIIECCOB.

15. | 3akous! perynupopanus.

16. | Tumms perynsaropos.

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 uwactu  ACY  TII:  Texuuueckoe, HPOrpaMMHOE,  HMH(OPMALMOHHOE,
OpraHM3allMOHHOE U ONEpaTUBHOE 0OECIIEeUEHNE.

25. | Bamaun ACY.

26. | Oranbsl pa3pabOTKM M BHEAPEHUA. YIPABICHHE TEXHOJOTMYECKMMHU IpOLIECCAaMU U
JUCHeTYepU3aIusl.

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-
ITPOU3BOJICTBEHHON UEPAPXUH;

31. | Knaccugukanus ACYTII: no xapakrepy NpoTeKaHusi YIPaBJsieMOro Mpoliecca BO BpeMeHH;

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

33. | Knaccudukanus ACYTIL: no crenenn QpyHKIIMOHAIEHOW Pa3BUTOCTH CUCTEMBI YIIPABIICHUS;

34. | Knaccuduxarmms ACYTIL: mo xapakrepy ctpykTypsl ACY.

35. | CtpyKTypa 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. | YcTpoiicTBa IOTHYECKOTO YIIPABICHUSI.

41. | ABTOMaTHYECKHUE PETYISITOPHI.

42. | YcTpoiicTBa 3aIIUTHI.

43. | UcnonHuTeIbHBIC MEXAHU3MEI.

44. | Perynupyromiyie 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-KOHTPOIIIEPOB.

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. | ABTOMaTu3anys yCTpOWCTB TOIIMBONOIAYH U 30JI0yJAJIEHHUSL.

58. | ABTOMaTu4ecKre CUCTEMbI PEryIUPOBAHMSI PUBOAHBIX TYpOUH, MUTATEbHBIX HACOCOB,
JIea’paTopoB, OJOTpeBaTeNeH, pelyKIIMOHHO-0XJIAAUTEIbHBIX YCTAHOBOK, TEINIOOOMEHHOTO
000pyIOBaHUS.

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. | Kimaccudukanms mpuOoOpoB 11l M3MEPEHUS TaBJICHUS.

66. | JKuakocTHbIE MAaHOMETPHI.

67. | Yameynple MaHOMETPHI U JU(PMAHHOMETPHI.

68. | IIpy>xuHHBIE MAHOMETPBHI.

69. | DnexTpuUecKue MaHOMETPBHI.

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. | XKuakocTHble MaHOMETPUYECKHE TEPMOMETPBI.

76. | KonyeHcanoHHble MAaHOMETPUYECKHE TEPMOMETPHI.

77. | DnekTpuuecKre TePMOMETPHI (TEPMOIIAPHI).

78. | TepMOMETpPHI COMPOTHUBIICHHUS.

78. | Bropuunble npuOOpHI A1 U3MEPEHUS Pa3HOCTH MOTEHIMANIOB (MTMPOMETPUYECKHE
MUJITHBOJIBTMETPEI, TOTEHIIHOMETPHI).

79. | Metosbl U3MEpeHHsl CONTPOTUBIICHUS

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, THAPOCTATHUECKUE W THE30METPUIECKIE YPOBHEMEDHI).

82. | KonnykToMeTpu4ecKuii 1 eMKOCTHOM METO/Ibl U3MEPEHHsI YPOBHSIL.

83. | McnonauTensHbIe yeTpoiicTBa. McomHUTETbHBIE MEXaHU3MBI.

84. | PerynupoBaHue TemMreparypsl.

85. | PerynupoBanue naBieHusl.
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86.

PerynupoBanue pacxoza.

87.

PerynupoBanue ypoBHs.

88.

Krnaccudukanus namMepuTenbHbIX TpeoOpa3oBareneil JaBiaeHusl, pacxoa, TeMIepaTyphl,
YPOBHS U T.1.

89.

Buipl nepBUYHBIX TpeoOpa3oBaTeicii.

90.

PerynupoBanue mapamMeTpoB cocTaBa U Ka4ecTBa.

O0pasen OuiieTa Kk nepBoil py0eKHOI aTTecTaluu

T'PO3HEHCKUU IF'OCYIAPCTBEHHBIH HE®TAHONU TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 1

Huctnunnuaa ATY u CT
HNucturyr sHepreTuku CIEUUATBLHOCTh TeruiosHepreTuka u TeIIOTEXHUKACEMECTP

1. Kaxkue nocronncTBa numeer uepapxudeckast (MHoroypoBHeBasi) crpykrypa ACYTIL

2. HazoBuTe 0CHOBHBIE CXEMbl aBTOMAaTUYECKOTO PErYIMPOBAHUS MPSIMOTOYHBIX MTAPOTEHEPATOPOB.
YTBEPXIAIO:

« » 202 . 3aB. kadeapoii

Bonpockl K0 BTOPOii py0e:KHO ATTeCTAILIUN

1. Texuonoruu moaaep:kku xxu3HenHoro mukia uzgenuii. CALS (Continuous Acquisition and Life
Cycle Support).

2. | Lenu u 3anaun cucreMbl. CUCTEMBI yIIPaBJIEHUS, OPUEHTUPOBAHHBIE HA MTOJHBIN JKU3HEHHBIN
L[MKJI TOBapa.

3. | PacimupeHHoe  (ZeTaJM3MpPOBAHHOE) YIPABICHME  KaJE€HAAPHBIM  IUIAHUPOBAHUEM U
nucrnieruepoBanueM (APS).

4. | Cucremsl ynpasieHus pecypcamu npeanpustus (ERP). Lenu u 3anaun ux
(GYHKIIMOHUPOBAHUSI.

5. | Cuctemsl ynpaBieHHs B3aUMOOTHOIIEHUSIMU ¢ nocTtaBmimkamMu (CRM).

6. | Cucremsl ynpaBjieHUs, OpDUCHTUPOBAaHHbIE HA YIPABJICHUE 3aKa3aMHU.

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

8. | OCHOBBI TOCTPOEHUSI UHTETPUPOBAHHBIX CUCTEM YIIPABIECHUS.

OCHOBHBIE IPUHIUIIBI TOCTPOCHUS CUCTEM YIIPABIIEHUS] TPOU3BOJICTB.

9. | ®yHKUMOHATbHAS CXEMa CUCTEMbI YIPABICHHs aBTOMAaTU3UPOBAaHHbBIX pou3BoJCTB (All)

10. | Pacnpenenenue GpyHKIUI ynpaBieHus 0 HEpAPXUUECKUM YPOBHSIM.

11. | Yauduxaius 37€eMEHTOB CUCTEM YIPABIICHUS.

12. | CocraB KOMIIJIEKCa TEXHUYECKUX CPE/ICTB: YIPABISIOMINNA BEIYMCIUTEIbHBIN KOMIUIEKC,
CpeICTBa MOJIy4YeHHUs], TPeoOpa30BaHUsl, XpaHEHUs, OTOOpaKEeHUs U perucTpalui HHPOpMaIIIH,
YCTPOMCTBA M10JIa4¥ CUTHAJIOB ¥ MCIIOJHUTEIbHBIX YCTPOMCTB.

13. | Onpeneneaue TII. OcHoBHBIC 3nemMenTHl TII: padoumii muki (00paboTKa, cOOpKa), KOHTPOJIb,
BCIIOMOTaTEJIbHBIE U TPAHCIIOPTHO-HAKOIIUTENBHBIE ONEPALUH.

14. | llonsiTue paboyero I1MKIA M PEKUMbl €r0  BBINOJHEHUSA: IOJyaBTOMAaTUYECKUH,
ABTOMATUYECKUM M aBTOMATU3UPOBAHHBINA. TUoBas cTpykrypa aBromaruyeckoro TII.

15. | OcnoBuble xapakrepuctuku TII u ITI1.

16. | DddexTuBHOCTH pabOTH ABTOMATU3UPOBAHHBIX MPOU3BOACTB. IloHsATHE TMOKOCTH.

17. | OcHOBHBIE XapaKTEPUCTUKH aBTOMAaTH3UPOBAHHOTO MTPOIEcca: TPOU3BOIUTENLHOCTD, CTENEHb
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aBTOMATHU3aI[uU, THOKOCTh

18. | OcobeHHOCTH aBTOMATH3ALMU PA3IMYHBIX TUIOB MPOHM3BOJCTB. [loHATHE *KecTKOW M THOKOM
aBTOMaTHU3allMK TEXHOJOTMUYECKUX IPOILIECCOB.

19. | IloaroToBka TEXHOJOTHUECKUX MPOIIECCOB U MPOM3BOJICTB K AaBTOMATU3ALMHI: MOACPHHU3ALINS U
MeXaHu3alus 000py10BaHMsL.

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

21. | Peanmuzanusi MepBOM CTYNEHH aBTOMATH3allMU (JIOKAIBHON) HA YPOBHE TEXHOJIOTHYECKOTO
XapakTepUCTUKU U MOJIeJId 000PYAOBaHUsI.

22. | TexHuueckas peayin3alusi CHCTEM YIPABJICHUS: KOMMPOBAIbHBIE, KyJIaUKOBbIE, ITUKIOBBIC 1
YUCJIOBOE ITporpammuoe yrpasienue (UITY).

23. | Cucremsl ynpaBjieHHs aBTOMAaTH3UPOBAaHHBIM 000py/I0BaHUEM: BPEMEHHBIE U Pe(PICKTOPHBIE.
000pyI0OBaHUS.

24. | CtaHKM aBTOMATBHI, IEpEeHAIAKHBAEMbIEC arperaTHbIE CTAaHKH, arperatHsie cranku ¢ YITY.

25. | KoHcTpyKkTHBHBIE 0COOEHHOCTH CTAaHOYHOTO 00opymoBanus ¢ YITY.

26. | Cranku a1 oOpabOTKHU TeJ BpallleHUs] — NaTPOHHbIE TOKApHbIE CTAHKU, MAaTPOHHO-LEHTPOBbIE
TOKAapHbIE CTAHKU.

27. | MHoroonepaoHHbIe CTAHKH — 00padaThIBAIONTNE IIEHTPHI

28. | CucremMbl MHOTOOIIEPAIMOHHOTO CTAHOYHOTO 000PYIOBAHHUS: TIOJIA4U M 3arpy3KH MaJUIET,
MHCTPYMEHTAJIbHAsI, KOHTPOJIbHO-U3MEpPUTEIIbHASL, YIAJIEHUS CTPYKKH.

29. | Beibop, pa3paboTka U BHEPEHUE JIOKATBHBIX aBTOMAaTHYECKUX CHCTEM.

30. | OcobenHocTy BbIOOpa U peann3aluyi METOA0B JOCTUKEHNUS TOYHOCTH IIPU aBTOMATUYECKON
cOopke.

31. | CTpyKTypHI CHCTEM aBTOMATH3HPOBAHHOW COOPKH.

32. | OpueHTauus OOBEKTOB B COOpPOYHOM Ipou3BOACTBE. OpHEHTUPOBAHHE MPUCOEAMHAEMBIX
JeTaneld OTHOCUTEIBHO 0a30BHIX.

33. | CoBMmelieHHEe OCHOBHBIX U BCLIOMOTAaTEIbHBIX KOOPAWHATHBIX CUCTEM JieTallel Ipu cOOpKe.

34. | Crioco0bl 1 cpecTBa aBTOMATH3AIMH 10JIA4X 3aTOTOBOK U JIETaJIeH pH cOOpKe.

35. | CnocoObl OpHEHTAIMY JeTalleH, IPeTHa3HAYCHHBIX JJIT COOPKH.

36. | [lomaua meraneit u3 Mara3uHOB, KAaCCET, JICHT K COOPOYHBIM, 00pa0aThIBAIOIINM MU IPYTUM
IIPOM3BOJICTBEHHBIM CUCTEMaM.

37. | [lomaua HEOpHMEHTHPOBAHHBIX JeTanei. CTPyKTypa CHCTEMBI TOJaud HEOPUEHTHPOBAHHBIX
3aroTOBOK.

38. | byHKepHBIE CHCTEMBI.

39. | ABToMaTH3aIys yrpaBieHus Ha 6a3e MPOrpaMMHO-TEXHHYECKIX KOMITJIEKCOB.

40. | I'm6kue npousBoacTBeHHble cucteMsl (I'TIC).

41. | OcnoBuble Tepmunbl U onpeaenenus I'TIC. Onpenenenne u xponosuorus pazsutus I'TIC.

42. | CoBpeMeHHbIE TpeOOBaHMsI K IPOMBIIIUIEHHOMY ITPon3BoAcTBY B ycaoBusix I'TIC.

43. | O6nactu 3¢ deKTHBHOTO TpUMEHEeHHUs U niepcrieKTuBbl passutus ['TIC.

44. | KoMIuiekcHasi aBTOMaTH3alUsl OPraHU3aIMOHHO-?)KOHOMHYECKIX (PYHKIIUH TIPOU3BOICTBEHHOM
CHCTEMBI.

45. | Paznenenue I'TIC mo opraHu3allMOHHBIM HpHU3HaKaM: THMOKUHA HPOM3BOJCTBEHHBIH MOIYJb
(T'TIM).

46. | I'mOkuii aBTOMaTH3MpOBaHHBIN ydacTok ('AY).

47. | I'mbkas aromarusupoBanHas qunus (I'AJD).

48. | I'mOkuii aBTomatm3upoBaHHbIN 11eX (I"ALL).

49. | I'uGkuii aBToMaTu3upoBaHHbIl 3aBog (I'A3).

50. | Pazmmume mexay podororexandecknM KommurekcoM (PTK) u TTIM.

51. | Bagauu aBromMaTtHueckoro koutpois ['TIC. TunoBas cTpykTypa cuCTeMbl aBTOMAaTHYECKOTO
koHTpos (CAK).

52. | Buasl kouTpous B ['TIC: 1o 06paboTku, B mporiecce 00paboOTKH, Tocae 00pabOTKH.

53. | OOBEKTHI KOHTPOJIS: 3aTOTOBKU, 000PYAOBaHHE, MHCTPYMEHTHI, TEXHOJIOTHYECKUH Mpoliecc,

n3aciuns.
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54. | Cucrema TEXHUYECKOH NMArHOCTUKUA 000OpyaOBaHUsA. MeTo/bl KOHTPOJS U3ICIUil B mpoiecce
00paboTku. KOHTPOJIbE ¢ TOMOIIBIO KOOPAWHATHBIX W3MepuTeNbHbIX MamuH (KUM). TTpuamun
nevictBus v Buabsl KIMM.

55. | OcHOBHBIE KOHTpOJIMpYyeMble TapameTpbl. KoHTposb kayecTBa 00pabOTKU Ha CTaHKeE.

56. | KoHTpoJIb COCTOSIHUSI HHCTPYMEHTA. TEeKyIUH U NEPUOTNIECKUI KOHTPOJIb.

57. | Merospl IMarHOCTUKH COCTOSIHUSI UHCTPYMEHTA.

58. | YcaoBus ¢pynkunonupoBanue KMM. I'nbkue n3meputenbHbIe MOTYITH.

59. | ®opwmel rudkoctu I'TIC: MammHHAs, TEXHOIOTUYECKAsA, CTPYKTYpHAs, IPOrpaMMHas,
MIPOM3BOJICTBEHHAS 1 MapIIPyTHAas.

60. | Hapgexuocts pynxnmonuposanus ['TIC mo mapamerpam: oTkas, c6oil 1 paboToCIocOOHOCTb.

61. | TpeboBaHMsI K TEXHOJOTHYECKOMY 000pya0BaHuto0, BctpanBaemomy B I'TIC.

62. | OcoOeHHOCTH aBTOMATU3UPOBAHHOTO TEXHOJIOTHYECKOTO 000PYI0BaHUS ISl 00pabOTKH
JIeTaJiel TUIA «TEJI BPALLICHUSD U KOPITYCHBIX JETAJICH.

63. | CocraB PTK, PTJI u PTVY. Onpenenenue norpedbHoctn B PTK.

64. | Cucrema obecnieuenus ¢pynkunonuposanus [ TIC: aBToMaTH3MpOBaHHAS TPAHCTIOPTHO-
ckiazackas cucrema (ATCC).

65. | ABTOMaTH3MpOBaHHAs CUCTEMa HHCTpyMeHTanbHOro obecneuenus (ACHO).

66. | Cuctema aBTomatu3upoBanHoro koutpoiis (CAK).

67. | ABTOMaTu3upoBaHHas cuctemMa ynaieHus orxonoB (ACYO).

68. | ABTOMaTH3MpOBaHHAS CHCTEMA YIpaBJIeHUs TexHoJdormueckumu mporeccamu (ACY TII).

69. | Cuctema apromatu3upoBanHoro npoektupoBanus (CAIIP).

70. | ABTOMaTH3MpPOBAHHASI CHCTEMA TEXHOJOTHICCKOM MOATr0TOBKH npom3BojicTea (ACTIIIT).

71. | ABromatusupoBanHas cuctema ynpasienus (ACY).

72. | Texuuueckue cpencta ATCC. CtpykTypHas kiaccuukanus TpaHCTIOPTHO- HAKOTIUTEIIBHBIX
CHCTEM.

73. | ATCC c¢ aBromarusupoBaHHBIMH creuiakamu HakormurtenmsiMd. ATCC ¢ koHBeiiepamu
HAKOMUTEIISIMU.

74. | Komounuposanusie ATCC.

45. | be3penbcoBble cpeactBa Tpancnopruponanus B I'TIC.

76. | Cuctembl MapUIpPyTOCIEKEHNUS POOOKAPOB.

Oo0pa3sen 0Ous1eTa KO BTOPOIi py0e:kHOil aTTecTalMU

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BWJIET Ne 1

Juctunnuaa ATY u CT
HNucTutyT 2HEpreTKN CHEIUAaIBbHOCTh TemIodHepreTuKa u TeINIOTEXHUKA CEMECTP

1.

[To xakum mapameTpam J0JKHA OBITH MPETyCMOTPEHA TETUIOBAs 3alIUTa Ha

naporeueparopax.

2.

Kakumu cpeacTBaMu aBTOMaTHYECKOTO PEryIMPOBAaHUS OCHALIEH Y3€J MOATOTOBKU

JKAJIKOTO TOIUIMBA.
YTBEPXIAIO:

«

»

202 . 3aB. kadeapoii
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7.2 Bonpocskl K 3K3aMeHY MO0 THCHUILINHE «ABTOMATH3ALHA TEXHOJOTHYECKUX MPOLECCOB)

1. | I[TapameTpbl TEXHOJOTMYECKOTO TMpoluecca. Perynupyemble mnapameTrpbl. MrHoBeHHOE
3HaueHue. M3sMepeHHoe 3HaueHue.

N

OO6bekT ynpasieHus. PerynupoBanue. ABToMaTnueckoe yrpasiieHne. BxogHoe Bo3elicTBre.

3. | Cxema aBTOMAaTHYECKOW CUCTEMBI peryiarpoBaHusi. OJJHOKOHTYpHAs aBTOMAaTHYEeCKas CUCTEMA
perymupoBanus (ACP).

4. | 3agaroiee, ynpasiisioliee U Bo3mylinaroniee Bo3aeicteue. Omubka ynpasiaeHus. Perynarop.
[ToHATHS MEXaHU3AIUN ¥ aBTOMATHU3alUH. JJOCTOMHCTBA U HEIOCTATKA aBTOMATU3UPOBAHHBIX

IIPOU3BOJICTB.

5. | DneMeHThl aBTOMATH3allMU: TEXHOJOIMYEecKas IOJACHCTEMa, IOJCUCTEMBbl MaTepUaIbHO- U
MH(POPMAIIMOHHO-TEXHUYECKOT0 00ECTIeueHHs], MOICUCTEMbI IUNIAHUPOBAHMS U YIIPABJICHUSI.

6. | YpoBHM aBTOMAaTH3alMU MPOU3BOJCTBA: YACTUYHAs, KOMIUIEKCHAsE U moJyiHas. OnpeneseHue

CTCIICHU aBTOMAaTU3aluu. ABTOMaTI/ISaHI/IH TEXHOJOTMYCCKUX O0BEKTOB U PO CCCOB.

7. | 3akonsl perynupoBanus. Tunsl perynsatopoB. KomounupoBannas CAP. Kackanusie CAP.

8. | Knaccudukanus ACP no npuHnmny peryiupoBanus. TUTIOBbIE BHEIIHUE BO3ACUCTBUSA. biok
cxembl ACP. OcHoBHBIE MOJIeNU (CTaTUYECKUE U TUHAMUYECKHE XapaKTePUCTHKN).

9. | IlpeobpazoBanus Jlammaca. Ilepemarounsie ¢GyHkuuu. I[IpuMepbl THUMOBBIX 3BEHBEB.

CoennHeHns 3BEHbEB.

10. | CoctaB OCHOBHBIX (PyHKIMII aBTOMaTU3HPOBAaHHBIX cucTeM ymopasieHus (ACY):
yrnpasisomme, uHGopManuonHele W BcroMorarenbHbie. CocraBHble dactm ACY  TII:
TEXHUYECKOe, MpOorpaMMHOE, HWH(OPMAIIMOHHOE, OPraHU3alliOHHOE U  ONEepPaTUBHOE
o0ecrieueHme.

11. | 3amauun ACY. Drtanbl pa3paboTKu U BHEIpEHHs. YTIPaBIeHUE TEXHOJOTHYECKUMH MPOLieccaMu
Y UCTIeTYepU3aIHSL.

12. | OGocHoBanue u pa3zpaboTka GYHKIMI CUCTEMBI yIPABICHHUS TEXHOJIOTHYECKHUMHU MPOILIECCAMHU.
[Toctpoenne aJropuTMOB (HYHKITMOHHPOBAHUS U IHKJIOTPAMM JTUCKPETHBIX TEXHOJIOTHYSCKUX
MIPOLIECCOB MAITUHOCTPOUTEIHLHOTO MTPOU3BOJICTBA.

13. | Knaccupukammss ACVYTII: ¢yHKOMH, BBINOJTHIEMBIC YIPABISIONUM  BBIYUCIHTEIBHBIM
KOMIUIEKCOM; ypPOBEHb 3aHMMAacMOM CHCTEMOM B OpPraHM3alMOHHO-IIPOM3BOACTBEHHOMN
HEpapXuH; 110 XapakTepy NPOTEKaHUs YIPABIIEMOro IPouecca BO BPEMEHU U JIP.

14. | CtpykTypa TEXHHYECKHUX CPEJICTB B JIOKAJIbHOMN cucTeme ynpasieHus. CpeacTsa
WHJUBUAYAIBHOTO M MAaCCOBOTO KOHTPOJISI U KOHTPOJISl IO BBI3OBY.

15. | YerpolictBa curHanmzauuu. JlucTaHIMOHHOE — ympaBiieHHE. YCTpOMCTBa  JOrMYECKOTro
yIpaBJIEHUS.

16. | ABTOMaTHUYECKHE PETYIATOPHI. Y CTPOICTBA 3aIUTHI. ICTIONHUTETEHBIE MEXaHU3MBI.
Perynupyromme oprassl.

17. | OcHoBHBbIe TpeOoBaHus K TexHuYeckuM cpeactBam ACY TII. PazHoBHIHOCTH CTPYKTYpP
ACYTIL

18. | AnmapartHas 1 mporpaMMHasi paboTta KoHTposiepoB. OnepanronHas cucrema [1C-
KOHTpoJu1epoB. CpecTBa TEXHOJOTHYECKOro MPOrpaMMHUPOBAHUSI KOHTPOJIJIEPOB.

19. | ACVYTII ¢ BK Bemomnustomero uapopmannonnsie pyakmun. ACYTII ¢ YBK paboratommii kak
«COBETYMK» OIlepaTopa TEXHOJIOTUYECKOTO NpoLecca.

20. | ACYTII ¢ YBK paboraronuii B pexxuMe IEHTPATLHOTO YIIPABIISIONMIETO (CYIIEpBU30PHOE
ynpasienue). ACYTII ¢ YBK pabotaromuii B pesxume HenoCcpeACTBEHHOT0 LU(POBOTo
yIpaBiIeHUsI.

21. | Bo3moxxHOCTH IM(POBBIX CPEACTB U3MEPEHUs U yrpasieHus. [IpenmyiiecTBa HuppoBbIX
CPEJICTB YIPaBJICHUS 110 CPABHEHUIO C aHAJIOTOBBIMH.

22. | UcnonHuTeNbHBIE MEXaHU3MBbI TETIJIOBBIX 3JIEKTPUYECKUX CTAHIMH U MPOLIECCOB epepadoTKU
He(TH.

23. | ABTOMaTH3anus YCTPOUCTB TOTUIMBOIIOIAYH U 30JI0Y TATICHHS.

24. | ABTOMaTHYeCKHE CHCTEMbI PETyJUpOBaHUS TPUBOAHBIX TYpOHWH, NHTATEIbHBIX HACOCOB,
J€a’paTopoB, IMOJOTPEBATENEH, PEIYKIIMOHHO-OXJIAUTEIbHBIX YCTAaHOBOK, TEINIOOOMEHHOTO
000pyI0BaHUsI.
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25.

Hpe[[OXpaHI/ITCJIBHLIC KJIaITaHbl TCXHOJIOTHYCCKUX NPOUCCCOB U YCTAHOBOK

26. | ABTOMaTu3anus CreIUAIBHBIX CUCTEM 00ecTieueHus! pabOoTHI SIIEPHBIX PEAKTOPOB.

27. | Innukanusi, perucTpanus U peryJIupoBaHue TeMIepaTyphl ¢ TOMOIIIbIO THEBMATUYECKOTO
perynaropa. Muaukanus, CHrHaIu3amys 1 peryJimpoBaHue TEMIIEPATYPHI C TOMOILIBIO
MMOTEHITMOMETPA (MOCTA).

28. | Maaukanusi, perucTpanusi, peryjivpoBaHUe U CUTHAIN3ALUS 1aBieHus. [IpoMbluieHHbIC
U3MepuTeNbHbIe TPUOOpPHI U npeoldpazoBatenu. Kinaccudukarus npubopoB it U3MepeHus
JTABJICHHUSL.

29. | Bropuunble nmpuOOpsI 11 U3MEPEHUS Pa3HOCTH MOTEHINAIOB (IUPOMETPHUECKUE
MUJUIMBOJIBTMETPBI, IOTEHLIUOMETPHI).

30. | MeToapl u3MEpeHHs CONTPOTUBIICHUS

31. | TexHuueckue cpeacTBa sl U3MEPEHUS PACXOa KHUJIKOCTH U ra3za (MeTo]] IepeMEHHOTO
nepernaja AaBieHus, pacX0JOMEephl MOCTOSTHHOTO eperna/ia AaBJIeHuUs, paCX0J0OMEPHI
IIEPEMEHHOT'0 YPOBHSI, PaCX00MEPHI CKOPOCTHOI'O HAaropa.).

32. | Meroabl U3MepeHUst YpOBHS — ypOBHEMEPHI (TIOIIABKOBBIA METOJT U3MEPEHHS YPOBHS,
OyIKOBBIC YPOBHEMEPHI, THAPOCTATHUECKUE U THE30METPUYECKIE YPOBHEMEDHI).

33. | KonagykToMeTpuieckuii 1 eMKOCTHOM METO/Ibl U3MEPEHHSI YPOBHSIL.

34. | VcnonuurenpHble yeTpoiicTBa. McnoaHuTenbHbIe MEXaHU3MBI.

35. | PerynupoBanue temneparypsl. PerynupoBanue naBieHusl.

36. | PerynupoBanue pacxona. PerynupoBanue ypoBHs.

37. | Knaccudukamus u3MepuTeIbHBIX MpeoOpa3oBarelieil 1aBlIeHus, pacXxoa, TEMIIEPaTyphI,
ypOBHS U T.1. Bubl nepBuyHbIX npeoOpa3oBaTeneil. PerynupoBanue napameTpoB cocTaBa U
KauyecTBa.

38. | Texuomoruu moaaep:Kku xku3HeHHoro nukia m3aenuii. CALS (Continuous Acquisition and Life
Cycle Support).

39. | Lenu n 3amaun cucteMbl. CUCTEMBI yIIPaBICHUS, OPUEHTHPOBAHHBIC HA MTOJTHBIN KU3HEHHBIN
L[MKJI TOBapa.

40. | PacmpenHoe  (IeTanM3WpOBAHHOE)  YIPABICHHE  KaJCHAAPHBIM  IUIAHUPOBAaHHEM U
mucnerdepoanueM (APS).

41. | Cucremsl ynpasieHus pecypcamu npeanpustus (ERP). Lenu u 3anaun ux
(G YHKIITMOHUPOBAHHSI.

42. | Cucrembl yrpaBieHHs B3aMMOOTHOIIEHUs MU ¢ rtoctaBimukamu (CRM). CucteMs! yrpaBieHus,
OpPUEHTHPOBAHHBIEC HA YIIPABJICHUE 3aKa3aMu

43. | Cucrema "Touno-BoBpems" (JIT-TeXHOIOTHHN) B COBPEMEHHBIX YCIOBHSIX.

44. | OCHOBBI IOCTPOEHUS] MHTETPUPOBAHHBIX CUCTEM YIIPaBJICHUS.

OCHOBHBIE IPUHIUIIBI TOCTPOCHUS CUCTEM YIIPABJIEHUS] TPOU3BOJICTB.

45. | OyHKIMOHATIbHAS CXEMa CUCTEMBI YIIPABICHHS aBTOMAaTU3UPOBAHHBIX TPOU3BO/ICTB
(AIl).Pactpenenenue GyHKIMN yripaBieHUs 10 HEPAPXUIECKUM YPOBHSM.

46. | YHuduKams 21eMEeHTOB CHCTEM YIPABJICHHUS.

47. | CocTaB KOMIUIEKCA TEXHUUYECKUX CpPEICTB: YIPABISIOMMN BBIYMCIMTENBHBIN KOMILIEKC,
CpEeICTBa MOJy4eHus, IpeoOpa3oBaHusl, XpaHEHHs, OTOOPaXKEHUsSI M perucTpalii HHPOpMaIuy,
YCTPOMCTBA MOJIaYM CUTHAJIOB Y MCIIOJIHUTEIbHBIX YCTPOMCTB.

48. | Ompenenenue TII. OcHoBHBIE AnemenThl TI1: pabouwmii K (06paboTka, cOopKa), KOHTPOJIb,
BCIIOMOTATEJIbHBIE ¥ TPAHCIIOPTHO-HAKOIIUTEIbHBIE ONIEPALUH.

49. | [lonsTne pabovero MUKIA U PEKUMBI €r0 BHIIOTHEHHUS: TTOTyaBTOMAaTHIECKUH,
ABTOMATUYECKHI U aBTOMATU3UPOBaHHbIN. Tunosas crpykrypa aBromaruueckoro TII.

50. | DddexkTHBHOCTL paOOTH ABTOMATHU3UPOBAHHBIX MTPOU3BOJICTB. [[OHATHE THOKOCTH.

51. | OcHOBHBIE XapaKTEPUCTUKU aBTOMATHU3UPOBAHHOTO IpOLEcca: MPOU3BOIUTENLHOCTh, CTENIEHb
Oco0eHHOCTH aBTOMATH3AllMM Pa3IMYHBIX THIOB MPOU3BOJACTB. IloHATHE >KEeCTKON M ruOKon
aBTOMaTHU3allMY TEXHOJIOIMYECKHX MPOIIECCOB.aBTOMATH3AIMH, THOKOCTh

52. | [ToaroToBKa TEXHOJIOTUYECKHUX TPOIIECCOB U MPOU3BOJICTB K aBTOMATH3AIMH: MOJICPHHA3ALINS U
MeXaHHU3aIus 000pyI0BaHMSL.

53. | Texnuueckas peaiqus3alys CUCTEM YIPABJICHUS: KOMHPOBAJIbHBIE, KYTauyKOBBIC, IIMKIOBBIE U

YuCJI0BOE TTporpammuoe yrpasienue (UITY).
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54.

Cranku Ju1st 00paOOTKH TeN BpalleHUs — MaTPOHHbIE TOKapHbIE CTAHKU, TATPOHHO-IIEHTPOBbIC
TOKApHBIE CTAHKH.

55.

Oco0eHHOCTH BBIOOpa M peaau3aldd METOJ0B JIOCTHKECHHUS TOYHOCTH MPU aBTOMATHYECKON
cOopke.

56.

Kommrexcnas aBTOMAaTH3alus OpraHnu3aliiOHHO-39KOHOMHUYCCKUX (bYHKI_[I/Iﬁ HpOI/I3BO,Z[CTBeHHOI\/'I
CHUCTCMBEI.

S7.

Cucrema TEXHUYECKOU JUArHOCTUKHU 000pyaoBaHusl. MeTo Ikl KOHTPOJIS U3 B IpOIecce
00paboTku. KOHTPOIIb ¢ TOMOIIBIO KOOPAUHATHBIX M3MepuTeabHbIX MamuH (KUM). [Tpuammn
nerictsus U Buasl KUUM.

58.

3anaun aBToMarmdeckoro koHtposisi ['TIC. TumoBas cTpykTypa cHCTEMbl aBTOMaTHYECKOTO
koHTpoiis (CAK).

Oo0pa3zen 3k3aMeHALIMOHHOTO OMJIeTa

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1

Jucuunnuaa ATY u CT
HNuctutyT sHEpreTuKn CHEeNUaIbHOCTh TemIodHepreTuka u TeIIOTEXHUKA CEMECTp 7

1.
2.

JlaiiTe xapakTepucTHKy Kaxkaomy pexumy padotst BM B ACY TII.
Kakumu cpeacTBaMu aBTOMAaTHYECKOTO PETryJIMPOBAaHMSI OCHALIEH y3€ell OATOTOBKU

KHAKOT'O TOIIJIMBA.

3.

I/IHI[I/IKaI_II/IH, perucTtpanud U peryjaupoBaHruC TEMIICPATYPbI C TIOMOIIBIO ITHEBMATHYECKOI'O

perynsropa (TIRC nHeBM.)

YTBEPXIAIO:

« »

202 1. 3aB. kadenpoii
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7.4Tekymmii KOHTPOJIb
Bonpockl kK NpaKTHYeCKUM 3aHSATUAM

OCHOBBI TEOPUHU aBTOMATHUYECKOT'O YIIPABICHUS.

ABTOMaTH3aIMsI KaK dTall B pa3BUTHHU MIPOU3BOJICTBA ITyTEM 3aMeHbI (DYHKITUH YEIOBEKa B TPYIOBOM
mporiecce.

I/ICTOpI/IH CO3aHUA U PA3BUTHA aBTOMATU3alIUN TCXHOJIOT'MYCCKHUX U IMPOU3BOJCTBCHHLIX MTPOLECCOB.

[TapameTpbl TEXHOJIIOTMYECKOT0 Ipolecca. Perynupyemsie mapameTpsl.

MrHoBeHHOE 3HaUYCHHE. I/ISMepeHHOC 3HaA4YCHUC.

OOwexT ynpasienus. PerynupoBanue.

ABTOMaTHUeCcKOe ynpasieHue. BxonHoe Bo3eiicTBueE.

Cxema aBTOMaTH4eCKON CUCTEMBI PETYJIUPOBaHUS.

OnHOKOHTYpHAs aBTOMaTH4eckas cucrema peryiaupoanus (ACP).

3aparoiiee, ynpassitolee 1 Bo3mymiaoliee Bo3aeicraue. Ommbka ynpasienus. Perynarop.

IlonsTus MEXaHUu3alMM MW aBTOMaTH3alllH. I[OCTOI/IHCTBa U HCEAOCTAaTKWM AaBTOMATU3UPOBAHHBIX
IIPpOU3BOJCTB.

DJIEMEHTBI aBTOMaTu3alvr: TCEXHOJOIMYCCKasA MOACHCTEMA, MNOACHCTEMbI MATCpHUAJIbHO- H
I/IH(bOpMaI_[I/IOHHO'TeXHI/IquKOFO O6CCHC‘I€HI/I${, TIOACUCTEMBI IIJIAHUPOBAHUSA U YIIPABJICHUS.

ypOBHI/I aBTOMAaTu3alvu IMPOMU3BOACTBA: YaCTUYHAA, KOMIIJICKCHAA W I1OJIHAA. OnpeﬂeneHHe CTCIICHU
aBTOMaTHu3alu.

ABTOMAaTH3aIMs TEXHOJIOTMUYECKIUX OOBEKTOB U MIPOIIECCOB.

3aKOHBI PETYINPOBAHMUSL.

Tunel peryssTopos.

Kombunuposannas CAP. Kackanusie CAP.

Knaccudukanus ACP no npunnuny perynupoBanus. TUNIOBbIE BHEIIHUE BO3JCHCTBUSI.

brok cxembr ACP. OcHOBHBIE MOZIeNU (CTAaTUUECKHE U JUHAMUYECKHE XapaKTEPUCTUKH).

[Ipeobpazoranus Jlamnaca.
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7.5. Kputepuu onieHuBasi TEKyIieu, pyoexkHOM U MPOMEKYTOUHOM aTTecTaluu

Taoanua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanus pe3y;ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6au10B 41-60 6ams10B 61-80 6a10B 81-100 6ans10B OLICHOTHOT'0
(Hey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIBHHO) (xopo1o) (0TJIMYHO) cpeacTBa

OIIK-2. CiocoOeH MpUMEeHSTh COOTBETCTBYIOIINN (PU3UKO-MAaTEMAaTHIECKUIA ammapar, METOIbl aHAJIN3a U MOAETHPOBAHNUS, TEOPETHUECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEOBAHUS MIPU PEIIEHUH ITPO(ECCHOHAIBHBIX 3a/1ay.

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

0COOEGHHOCTH aBapuii Ha OO0BEKTax

TCIIJIOOHCPICTUKMU.

YMmern: TIPOBOJUTH KAYECTBEHHBIM U VMeHus TIOJHEIE, CdopmupoBaHHbie
KOJJMYECTBEHHBIM aHalIM3 ONAacCHOCTEH YactuuHble yMEHUA Hernonusle yMeHust  |TOMYCKArOTCA HEOONBLINE yMeEHHs
00BEKTOB TCIIJIOSHCPICTUKH u OIINOKH

Buiagern: OCHOBHBIMH METOJaMHU B cucrematnyeckoMm VYcnemnoe n

M3MepeHuii, 00paboTKKU pe3yJabTaToOB U
OLICHKH MTOTPEIIHOCTEN N3MEPEHUIN

YacTuyHOE BlaJIEHUE
HaBBIKAMH

Hecucremarnueckoe
MIPUMEHEHHUE HABBIKOB

MMPUMEHCHU N HAaBBIKOB
JIOITYCKAIOTCS TPOOEIIBI

3HAHUHA

CUCTEMATHYCCKOC

MPpUMCHCHUE HABbIKOB

Baoanus ona PI'P,
60NPOCHL K
NPAKMULECKUM
pabomam
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8. OcobennocTn peaim3alui JTUCHUIVIMHBI IJIA UHBAJIMAO0OB U JIMIl ¢ OrPAaHH4YC¢HHBIMHA

BO3MOKHOCTHAMH 310POBbA

Jlnist  OCyIIECTBIICHHSI TPOLEAYP TEKYIIero KOHTPOJIA YCIEBAGMOCTH W MPOMEKYTOYHOU
aTTeCTalMy O0YYarOIIUXCsl CO3JaHbl (POHIBI OICHOYHBIX CPEJICTB, aIalTUPOBAHHBIC I WHBAIUIOB H
JHIl C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3/0POBbSl M IIO3BOJIAIONINE OICHUTH JOCTIKEHHE HMHU
3aIlJJaHUPOBAaHHBIX B OCHOBHOW 0Opa3oBaTeNbHONW MpOTrpaMMe pe3yJbTaToB OOY4YeHHS U YPOBEHb
cOPMHPOBAHHOCTH BCEX KOMIICTCHIIMI, 3asBICHHBIX B OOpa3zoBarenbHOH mporpamme. Dopma
NPOBEICHUST TEKYIIeH aTTecTaluyd Ui CTYJCHTOB-WHBAIMIOB  YCTaHABIMBACTCI C  y4ETOM
UH/IMBUAYABHBIX TCUXO(HU3MUECKUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MUCHBMEHHO Ha
KOMITbIOTEpE, B (OpME TECTUpOBaHHUS W T.N.). lIpum TecTHpoBaHWMU JUIS CIHA0OBUISAIIUX CTYICHTOB
UCTIONB3YIOTCS (DOH/BI OICHOYHBIX CPEJICTB C YKPYMHEHHBIM ImpudToM. Ha sKk3amMeH mnpuriamaercs
COIIPOBOXKIAMOIINK, KOTOPBIH  OOEclieYrBaeT TEXHHYECKOE COMPOBOXKACHUE CTyneHTy. llpum
HEOOXOMMOCTH CTYJCHTY-WHBAINY TPEIOCTABISETCS JOTOTHUTEIBHOE BPEMs JUIsl TOJITOTOBKH OTBETA
Ha O9k3aMmeHe (win 3adetre). OOyuwaromuecs C OTrpPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U
oOyJarolmuecss WHBAJIWABI OOCCIIEYMBAIOTCS IEYATHBIMA W AJIGKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcamu (mporpammbl, ydeOHbIe MOCOOWs i CaMOCTOATENbHOW paboThl M T.A.) B dopMmax,
aJIaNTUPOBAHHBIX K OTPAaHUYCHHUSM UX 370POBbSI H BOCIPUSTHS WH(OPMALINH:

1) JUTS. UHBAJIUAOB | JIUII C OTPaHUYECHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI MO 3PEHHIO:

- sl CJeNbIX: 3aJaHusl JJIs BBINOJHCHHS Ha CEMHHApaX M MPAaKTHYECKUX 3aHATHUSX
oopmistoTCcsl  pesibe(hHO-TOYCUHBIM MIPUPTOM bpaiins wWin B BUAE JJIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TIOMOIIBIO KOMITHIOTEpPA CO CIEIHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYeHUEM IS
CJICTIBIX, JTHOO 3aYMTHIBAIOTCS aCCHCTEHTOM; MMChbMEHHBIC 3aJ[aHUs BBIMTOIHSIOTCS HA Oymare peinbedHO-
ToueyHbIM MmpudToM bpaiings wuianm Ha KOMIOBIOTEPE CO CHEUUATH3UPOBAHHBIM MPOrPAMMHBIM
o0ecrieyeHUeM Ui CIIENbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYAIOIIMMCS JUIS BBITOJHEHHS
3aJaHusl TIPH HEOOXOAMMOCTH TPEIOCTABISIETCS KOMIUIEKT MHCbMEHHBIX MPHHAIISKHOCTEH U Oymara
JUIE  TIHChMa  pelbeHO-TOYCYHBIM MpUPTOM bpaiinsg, KoMmMmplOTep CO  CIeUATN3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIedeHUEM TSI CIETBIX;

- A8 cJaa00BUAALIMX: OOECIeynBaeTCsl MHIMBUAYAIbHOE PABHOMEPHOE OCBEIICHUE HE MEHee
300 mrokc; oOydaromMMCs JUIsl  BBINOJIHEHMsI 3aJaHusl OpU  HEOOXOAMMOCTH MPENOCTaBISETCS
YBEIMYMBAIONIEE YCTPONCTBO; BO3MOXKHO TAaK)K€ HWCIIOJNB30BAaHHE COOCTBEHHBIX YBEITMYMBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BBITIOTHEHUS 3aJaHII 0(OPMITSIFOTCS] YBETTHYEHHBIM MIPHPTOM;

2) JUTSL THBAJTUOB U JIUII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- VI TJYXHX M CJIA00CabIAIUX: 00ecreunBaeTcs HATMYKE 3BYKOYCHITUBAIONICH armapaTypsl
KOJIJICKTHBHOTO MIOJTb30BAHMS, npu HE00X0IMMOCTH o0yJaromuMmcst MPEOCTABIISCTCS

3BYKOYCHJIMBArOIIas arraparypa WHAUBUAYAJIbHOT'O TIOJIb30BAaHMUA, MpeaoCTaBIAOTCA yCiayru



CypAONEPEBOIUNKA;

- IS CJeNorJayXux JOIMYCKAaeTcsl NPHUCYTCTBHE AaCCUCTEHTAa, OKa3bIBAIOIIETO  YCIYT'H
TudIoCypaoTIepeBOIUNKA (TIOMUMO TPEOOBAHUH, BBITTOIHIEMBIX COOTBETCTBEHHO IS CICTIBIX U TIIyXUX );

3) JUISL JIUL C TSDKEJNBIMU HapyUICHHSIMH peud, T[IyXHUX, CJIa0oCiblIaluX JeKIUd U
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 HApPYLICHHUSMHU OIIOPHO-IBUTATENbHOIO armapaTa, HapyLIEHUSAMH JBUTATEIbHBIX
GyHKIMI BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: MHCHMEHHBbIE 3aJaHus
BBIMOJIHSAIOTCS. HAa KOMIIBIOTEPE CO  CIEIHATU3UPOBAHHBIM IPOTPAMMHBIM  O0ECIIEYEHUEM  HIIH
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBIIIOJIHEHNE 3aJaHUi (TECTOB, KOHTPOJBHBIX paboT), MPOBOJUMBIE B

nUChbMEHHOU (hopMe, IPOBOAATCA B YCTHOM opMe MmyTeM orpoca, 6ecebl ¢ 00ydaroumcs.

9.Y4uebHo-MeToquYeckoe U MHGOPMAIMOHHOE 00ecTieueHne TUCIMILINHBI

9.1 JIutepartypa

1. Monga6aesa M.H. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U TPOU3BOJCTB [ DIEKTPOHHBIN
pecypc]: yuebHoe nocobue/ Monnabaesa M.H.— DeKTpoH. TeKCTOBbIE JaHHbIe.— MOCKBa,
Bonorna: Undgpa-Umxenepus, 2019.— 224 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86574.html.— 5BC «IPRbooks»

2. Cxuprmangse A.I'. ABToMaTH3aIMsI TEXHOJIOTHIECKUX MPOIIECCOB M MTPOU3BOICTB [ DIIEKTPOHHBIH
pecypc]: yue6nuk/ Cxuptnamze A.I'., Denoros A.B., Xomuenko B.I'.— DineKkTpoH. TEKCTOBBIE
nannabie.— Caparos: A#t [Tu Dp Menua, 2019.— 459 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/83341.html.— 5BC «IPRbooks»

3. T'ebenp E.C. Teopus aBTOMaTH3aIMH TEXHOJIOTHYECKUX MPOIIECCOB ONACHBIX POU3BOJICTB
[DnexTpoHHBIH pecypc]: yuebHoe nocobue/ I'edens E.C., [TactyxoBa E.l.— DnextpoH.
TeKCTOBbIe JaHHbIe.— OMck: OMCKHI TOCYAapCTBEHHBINH TEXHUUECKUH yHUBepcHuTeT, 2017.— 94
c.— Pexxum nocryna: http://www.iprbookshop.ru/78479.html.— D5BC «IPRbooks»

4. Tlunses C.H. ABTomMaTH3anusi TEXHOJIOTHYECKUX MPOIIECCOB [ DNEKTPOHHBIN pecypc]: yueOHoe
nocoOue JUIst CTYJeHTOB BBICIINX YUYeOHBIX 3aBeJeHUH, 0Oydarouuxcs no HampasiaeHuo 35.03.06
«Arpounxenepus»/ [lunses C.H., Aponnues J[.H., Uepuukos B.A.— DnekTpoH. TEKCTOBBIE
naHHble.— Boponex: Boponexckuii 'ocynapcTBeHHBIN ArpapHblii Y HUBEPCUTET UM.
Nmmneparopa Ilerpa Ilepsoro, 2016.— 241 ¢.— Pexwum gocryna:
http://www.iprbookshop.ru/72645.html.— 5BC «IPRbooks»

5. VYuebHo-meroanueckoe nocodue no nucuuiuivae Ilporpammuoe obecrneueHue cucreM
ynpasieHus. ABTOMaTU3alUsl TEXHOJIOTMUECKUX MPOLIECCOB U IMPOU3BOCTBA [ DIEKTPOHHBIN
pecypc]/ — DneKTpoH. TeKCTOBbIE AJaHHbIe.— MockBa: MOCKOBCKUN TEXHUYECKUN YHUBEPCUTET
cBsi3u ¥ uHpopmaTuku, 2016.— 64 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/61530.html.— 5BC «IPRbooks»

6. AunrteiHOaeB P.b. Teopus TeXHUYECKUX CUCTEM U METO]Ibl MH)KEHEPHOTO TBOPUECTBA B PEIICHUH
3aJ]a4 aBTOMaTH3aI[U1 TEXHOJIOTUYECKUX MPOLIECCOB [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue/
Anteinbaes P.b., ['anuna JI.B., IIpockypun JI.A.— DneKkTpoH. TEKCTOBBIE JaHHbIe.— OpeHOypr:
OpenOyprckuii rocynapcrseHHsiii yausepcuret, 9bC ACB, 2016.— 191 ¢.— Pexxum nmocryma:
http://www.iprbookshop.ru/61414.html.— 3B5C «IPRbooks»

7. bepnapimes B.®. OcHOBbI aBTOMaTH3allMU TEXHOJIOTUYECKUX MTPOLIECCOB OYMCTKHU Ia30B U BOJIbI
[DnexTponHsbIit pecypc]: kype neknuii/ bepapimes B.®., [llatoxua K.C.— DnekTpoH. TEKCTOBBIE
nanHbie.— Mocksa: M3garensckuii lom MUCuC, 2013.— 136 c.— Pexum noctyma:
http://www.iprbookshop.ru/56238.html.— 5BC «IPRbooks»
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8. UepnoycoBa A.M. ABTOMaTH3aIMsI TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOICTB [ DIEKTPOHHBIN
pecypc]: MeTonuyeckue ykazaHus Ajisi aDUTypUEHTOB, MOCTYMAIONIMX HAa 00yueHue 1o
cokpaieHHoi mporpamme/ UepHoycoBa A.M., TepeHTbeB A.A.— DIEKTPOH. TEKCTOBBIE
nanubie.— OpenOypr: OpeHOyprckuii rocyaapcTBennbiii yausepeurtet, 9bC ACB, 2005.— 30
¢.— Pexxum nocryma: http://www.iprbookshop.ru/50022.html.— DBC «IPRbooks»

IlepedyeHb HCIOJIB3YeMbIX 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~wNE

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

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

Jucuurmummaa obecriedeHa J1abOpaTOPHBIMUA  CTEHAAMU M KOMITBIOTEPHBIM KJIACCOM, T/I€ MMEETCS
000py/I0BaHUEJII JAEMOHCTPALIUU CIOKHBIX PUCYHKOB U CXEM.
JlaGopaTopHbie CTEHBI:
- Crenppl, Ha 6a3e perynaropoB TPM — 210 B koMIIIeKkTe ¢ SMYIATOpaMu nedei, A o0ydeHHs
IPOTPaMMHUPOBAHHIO;
- Crennpl Ha 6a3e kouTpoiepoBOWEN — 154, TIporpammuoe obecrieuerre CodeSys;
- Crenp Ha 6a3ze mukpokoHTposuiepa Tekon P — 06.
- MHoropyHKIMOHAIBHBIN CTEH] IO BBIOIHEHHIO /10 20 pa3audHbIX 1a00paTOPHBIX PadoT.

11. lonostHeHHs: ¥ U3MEHEHHUsI B pa0oyeii mporpaMmMe Ha y4eOHbIN 1o

JlononHeHus U U3MEHEHUs B paboyre MporpaMMbl BHOCATCS €KEr0IHO Mepe]] HayaJloM HOBOTO y4eOHOTO
roga mo Qopme. M3mMeHeHuss HOKHBI OQOPMIIATHCS JOKYMEHTAJIBHO W BHOCSATCS BO BCE YUTCHHBIE
JK3EMILISIPHL.
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http://www.metran.ru/
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http://www.manometr.com/
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http://www.siemens.ru/
http://www.owen.ru/
http://www.tecon.ru/
http://www.studentlibrary.ru/
http://www.ibooks.ru/

IIpunoxenue 1

MeToanyeckue yKa3aHusi O OCBOECHUIO THCIMIIIHHBIKABTOMATH3AIMS TEXHOJIOTHUCCKUX
MIPOIIECCOB

1. Meroauyeckue yka3aHusi sl O0Oy4YalOIIUXCH MO IUIAHMPOBAHUI0O W OPraHU3AMUM
BpeMeHH, He00X0IMMOr0 /15l 0CBOEHHS THCIMIIJIMHBI.

N3yuenne pekoMeHIyeTcsl HayaTh ¢ O3HAKOMJIEHUs ¢ paboyeil mporpaMMoi AUCUUIUIMHBI, €€
CTPYKTYpOH W coOnIep)KaHHEeM pa3lesioB (MOysei), (JOHIOM OLIEHOYHBIX CPEICTB, O3HAKOMHTBHCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAILIMOHHBIM 00€CIIE€YEHNEM UCLUIIUHBI.

JucuuiuimHa «ABTOMATH3aIMs TEXHOJOTHYECKUX MPOIIECCOBY» COCTOUT M3 18  cBA3aHHBIX
MEXy co00I0 TeM, 00eCIIeUNBAIOLINX IOCIE0BATEIbHOE N3yUEHHE MaTepHrala.

OOyueHnue 1o AUCHUITUHE «ABTOMATH3AIMS TEXHOJIOTHYECKUX IPOLIECCOB _ » OCYIIECTBIIACTCS
B CJIEAYIOUIMX (opMax:

1. AyauropHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMHUHAPCKUE 3aHSATHS).

2. CamocrosTenbHass paboTa cTyleHTa  (IOArOTOBKA K  JIGKIMAM, HOPAKTUYECKUM/
[PAKTUYCCKUM 3aHSATHUSIM, TecTaM/pedeparam/nokianam/dcce, U UHBIM (GopMaM MHCBbMEHHBIX paldorT,
BBINOJIHEHUE aHAJIN3a KEeHCOB, MHIMBULyalIbHAsl KOHCYJIbTALIUS C IIPEIOAABATEIIEM).

3. NutepaxTuBHBIE GOPMBI IPOBEACHUS 3aHATHH (KOJUIOKBHYM, JEKIHS-IHUCKYCCHS, TPYIIIOBOE
penieHue keca u ap.Gopmer).

VY4eOHbIi MaTeprall CTPYKTYPHUPOBAH U U3yYSHHUE TUCIUILIMHBI TPOM3BOIUTCS BTEMATHUECKON
nocjenoBaTenbHOCTH. KaxJoMy NpakTHYeCKOMy/ CEMHUHApCKOMY 3aHATHIO U CaMOCTOSITEIbHOMY
M3YYEHHUIO MaTepuaia IMpPeIIIecTBYeT JIKIUs Mo MaHHOH Teme. OOydarommuecsi CaMOCTOSTEIBHO
IIPOBOJIAT MPEIBAPUTENIBHYIO MOJTOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTue B
00CYXIIEHUH TEOPETHYECKUX BOIMPOCOB, pazdope MpOOIEMHBIX CHUTYallMii M TIOMCKOB ITyTeH WX
pewieHus. MHorue mnpoOiaeMbl, H3yyaeMmble B Kypce, HOCST JHUCKYCCHOHHBIM XapakTep, 4YTO
Ipe/roiaaracT MHTEPaKTUBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IPUMEpax.

Onucanue nociae10BaTeIbHOCTH AEHCTBHM 00yyaroIerocs:

[lpu w3yyeHnn Kypca cieayeT BHHMATEIBHO CIYIIaTh W KOHCIIEKTUPOBATh MaTepHal,
u3JaraeMblii Ha ayJIUTOPHBIX 3aHATUAX. [l ero MOHMMAaHUS U KAauyeCTBEHHOTO YCBOEHHs
PEKOMEHIYETCSl CIIENYIOIIast ITOCIIEN0BATEIbHOCTD JCUCTBUN:

1. Ilocne okoHYaHMs yueOHBIX 3aHATHH JUIA 3aKpeIUIeHUs] MaTepuaa IpoCcCMOTPETh U 001yMaTh
TEKCT JIEKI[UH, IPOCTYIIaHHOW CeroiHs, pa3odpaTh paccMoTpeHHble mpuMepsl (10 — 15 munHyT).

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

3. B Teuenue Hexenu BeIOpaTh BpeMs Ui paOoThl ¢ auTeparypoi B Oubmuoreke (mo 1

qacy).
4. HpI/I IIOATOTOBKE K HDaKTHqGCKOMV/ CCMUHAPCKOMY 3aHATUIO ITIOBTOPUTH OCHOBHBLIC ITOHATUA

Mo TeMe, M3y4YWTh MNpHMEpHl. Pemias KOHKPETHYIO CHUTYAIMIO, - TpPEIBApUTENFHO IOHSITH, KaKOH
TEOPETUYECKHI MaTeprall Hy)KHO MCIIOJIb30BaTh. HaMeTHTh T1aH pemeHus, monpoOoBaTh Ha €ro OCHOBE
pemnth 1 - 2 mpakTHdeckue cutyanuu (J1ab.padoThl).

2. Meroanyeckne yKkazaHus 10 padore 00y4aommxcsi BO BpeMsi IPOBEACHHU JeKIH.

Jlekuuu naroT 00ydJaroUMMcs CUCTEMAaTU3UPOBAHHbBIE 3HAHUS 110 AUCIUIINHE, KOHIIEHTPUPYIOT
AX BHUMaHHE Ha HauOoJiee CIOKHBIX M BaKHBIX BOIIpocax. .HCKIII/II/I OOBIYHO H3JIaraloTcs B
TPaIULMOHHOM MJIHM B MpoOsieMHOM cTuiie. i CTy/eHTOB B OOJBIIMHCTBE CIyyaeB B MPOOJIEMHOM
CTHIJIC. HpO6J’I€MHBII>i CTWJIb IO3BOJISICT CTUMYJIHWPOBATH AKTHBHYIO IO3HABATCIIBHYIO JACATCIBHOCTDH
o0yJaromuxcs W MX HHTEepeCc K IUCHUIUIMHE, (OPMUPOBATH TBOPUECKOE MBINIUICHUE, MpHOerate K
IMPOTHUBOIIOCTABJICHUAM U CPAaBHCHUAM, ACIIATh O606HIGHI/I${, AKTUBU3HUPOBATH BHUMAHUC O6y‘—IaIOH_[I/IXC${
MyTeM IMOCTaHOBKH MPOOIEMHBIX BOIIPOCOB, OOLIPATH AUCKYCCHUIO.

Bo Bpems JIEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHUE YUeOHOTO
MaTepHuaia, oOpaiiaTte BHUMaHHEe Ha (HOPMYIHPOBKM M KAaTErOpUH, PAaCKPHIBAIOIIME CYTh TOTO WU
HWHOTI'O ABJICHUS, NJIW ITIPOUECCOB, BBIBOJAbI U IMTPAKTUYCCKUE PEKOMCHAAIINH.

KoHcnekT nekiuu Jiydiie mojapasieisaTh Ha IMyHKTbI, COOMIOAas KPacHYI0 CTPOKY. DTOMY B
OoJbIION cTeneHu OyAyT cIIocCOOCTBOBAaTh BONPOCHI IJIAHA JIEKLIUH, NTPEJUI0KEHHBIE TIPENoJaBaTessIM.
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Crnenyer oOpamiaTh BHMMaHHE Ha aKLEHTHI, BBIBOJbI, KOTOpBIC JEJIAET IPErojaaBaTellb, OTMedas
HaubOoJsee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie 3aMe4aHusIMU

«BAXHO», «XOPOLIO 3alIOMHUTH» U T.I. MOXHO AenaTh 3TO U C MOMOULIBIO PAa3HOIBETHBIX MapKEpOB
WIN PyYeK, HOJUEPKUBAsi TEPMUHBI U OIIPEICIICHHS.

[enecooOpa3Ho pa3paboTath COOCTBEHHYIO CHCTEMY COKpAaIleHHI, aOOpeBHaTyp U CHUMBOJIOB.
Opnako mpu JanbHEHIIel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYIIE 3aMEHUTh OOBIYHBIMU CIIOBAMH JIS
OBICTPOTO 3PUTEIHLHOTO BOCIPUSITHS TEKCTA.

Pabortast Hag KOHCIEKTOM JIEKIMH, HEOOXOIMMO UCIIONb30BaTh HE TOJIBKO OCHOBHYIO
JTUTEPaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOMOJHUTEIbHO PEKOMEHA0BaN MpenoaaBaTesb. IMeHHO
Takas cepbe3Has, KpOMOTJIMBas pabdoTa C JEKIHOHHBIM MaTEepHajOM MO3BOJHUT IIIyOOKO OBJIAJETh
TEOPETUYECKUM MaTEepHAIIOM.

Tematuka nexuil faercs B pabodeit mporpaMmme TUCIHUITIHHEI.

3. MeTtoanueckue yKa3aHusA o0y4yaomumMcs no NMOATr0TOBKE K
NPAKTHYeCKUM/CEMUHAPCKUM 3aHATUSIM.

Ha mpaktuyeckux/ceMUHApCKUX 3aHATHSIX MPUBETCTBYETCS aKTUBHOE ydacTHe B OOCYKIIEHUU
KOHKPETHBIX CUTYaIllii, CHOCOOHOCTP Ha OCHOBE IIOJYYCHHBIX 3HAHUM HAXOAWTh Hamboiee
3¢ (deKTUBHBIE pEIIeHUs MOCTaBICHHBIX NPOOJieM, yMETb HAaXOAWTH TMOJE3HBIA JIOMOJTHUTEbHBIH
MaTepHal o TeMaTHKE CEMUHAPCKUX 3aHATHI.

CTyneHTy peKOMeHIyeTcsl CIeaAyIoias cxeMa MoAroTOBKU K CEMHHAPCKOMY 3aHSTHIO:

1. O3HakomiIeHHE C IUIAHOM MPAKTHYECKOTO/CEMUHAPCKOTO 3aHATHS, KOTOPBIA OTpakaeT
CoJIep>KaHUETPEITIOKEHHON TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATYPY.

B nporecce moAroToBKM K MPAKTUYECKUM 3aHSATHAM, HEOOXOIUMO 00OpaTUTh 0COO0E BHUMAaHUE
HAa  CaMOCTOSTENbHOE  HM3y4yeHHUE PEKOMEHJOBaHHOW  jurepaTypsl. Ilpm  Bceil  momHOTe
KOHCIIEKTUPOBAHUS JICKIIUM B HEH HEBO3MOXKHO M3JIOKUTHh BECh MaTepHaj M3-3a JUMHTA ayAUTOPHBIX
gacoB. [loaromy camocTosiTensHas paboTa ¢ y4dyeOHHMKaMHu, YYEOHBIMH IOCOOMSIMH, HAy4YHOH,
CIPAaBOYHON JIUTEPATypOM, MaTeprallaMu MEePHOIUUYECKUX M3AaHui u MHTepHeTa sBiserca Haubolee
5Q(GEKTUBHBIM  METOIOM  IOJIyYEHHsS  JIOTIOJIHUTENbHBIX  3HAHWH, TIIO3BOJIIET  3HAYUTEIHHO
aKTUBHU3MPOBATh TMpoIlecc OBJajaeHus HHdopManuen, crnocodbcTByeT Oosiee TIyOOKOMY YCBOCHHIO
M3ydaeMoro marepuaia, GOpMHUpPYET y CTYACHTOB OTHOIICHHE K KOHKpETHOH mpobieme. Bce HOBEIE
MOHATHSI TIO M3y4yaeMOW TeMe HEeOOXOAMMO BBIYUYHUTh HAW3YCTh U BHECTU B TIIOCCApUil, KOTOPBIH
1es1eco00pa3Ho BECTH C CaMOT0 Havajla U3y4eHHUs Kypca;

4. OTBETUTH HAa BOMPOCHI TUIaHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHITHSI,

5. BLIITOJIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBBIE 3a/1aHUA U 3aa4H;

7. Ilpu 3aTpyaHeHusIX chOpMyIUPOBATh BOMPOCH! K IPETOAaBATEIIIO.

Pesynbrar Takoi paboThI TOJKEH MPOSBUTHCS B CIOCOOHOCTH CTYJEHTa CBOOOJIHO OTBETUTH HA
TCOpeTI/I‘-IGCKI/Ie BOHpOCI)I HpaKTI/IKYMa, BBICTYTIaTI) 158 yqaCTBOBaTI) B KOJUICKTUBHOM O6CY)I(Z[CHI/II/I
BOIIPOCOB M3y4aeMOW T€MBbI, TPABUIIBLHO BBIMOJIHATH MPAKTUUYECKUE 33JIaHUsl U UHbIE 33JIaHUs, KOTOPbIE
JdAaK0TCsS B (1)0H)1€ OILICHOYHBIX CpeI[CTB JOUCIUITIJIINHBI.

3. Meroanyeckue yKazaHus 00y4aOMMMCS 110 OPraHU3ALUHA CAMOCTOATEIbHOI padoThl.

Ilenp opraHuM3alMu  CaMOCTOSTENBHOW  pabOThl MO  JUCHMIUIMHE  « ABTOMaTH3alMs
TEXHOJIOTHYECKUX TIPOLIECCOB» - OTO YriayOJeHWe U pacuiupeHue 3HaHuil B oOmactu OcBoeHue
OCHOBHBIX NPUHIMIIOB CHHTE3a AaBTOMATU3MPOBAHHBIX CHUCTEM pPEryJUpOBaHMs; (OpPMHUPOBaHUE
HaBBIKA U HHTEPECA K CAMOCTOSTEILHON TTO3HABATEIILHOU JeSITETHbHOCTH.

CamocrosarenbHas pabora o0y4aromuxcs SBISETCS BAXHEWIIMM BHJIOM OCBOEHHS COJCPKAHUS
AUCHUILINHBI, ITIOATOTOBKU K IMMPAKTUYCCKUM 3aHATUAM U K KOHTpOJ’IBHOﬁ pa60Te. CIO,ZIa K€ OTHOCATCA
U CaMOCTOSITEIbHOE YINIYOJNEHHOE H3ydeHue TeM JucuuiuimHbl. CamocrosdrenbHas —paboTa
Mpe/ICTaBIsieT COO0OW TMOCTOSIHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY 0Opa3oBaTEeNbHOIO Ipoliecca U
HOCUT HCCIIEZIOBATENIbCKUN XapakTep, YTO IOCIYKUT B OyaylleM OCHOBAaHUEM Ul HAalUCaHHS
BBIIYCKHON KBaJM(UKAIIMOHHONW pabOThl, IPAKTHUECKOTO IPUMEHEHHUS IOJTyYEeHHBIX 3HAaHUH.

Opranuzanus caMOCTOSITEIbHOW pabOThl 0OYUYAIOIIMXCSl OPUEHTHPYETCS] Ha aKTUBHbBIE METOIbI
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OBIIAJICHUS] 3HAHHUSIMH, pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TepexoJ OT MOTOYHOro K
WHIUBUAYAIN3UPOBAHHOMY O0YUYEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOKHOCTEN JIMYHOCTH.

[IpaBuibHass oOpraHW3aMs CaMOCTOSATEIbHBIX YUEOHBIX 3aHSATHH, WX CHUCTEeMAaTUYHOCTb,
1enecoo0pa3Hoe IUIaHUPOBaHHWE pabodyero BPEMEHU II03BOJISET CTYACHTaM pa3BUBaThb yMEHUSA H
HABBIKM B YCBOCHHHM M CHCTEMAaTH3allMU MPHOOpPETAaeMBbIX 3HAHUU, 00ecrevYnBaTh BBICOKUN YPOBEHBb
yCIeBaeMOCTH B IEPUO OOYUCHHUS, TOTYYUTh HaBBIKU MOBBIIIECHUS MPOGECCHOHATBLHOTO YPOBHSI.

[ToaroToBka K MPaKTUYECKOMY 3aHATHUIO BKIIOYAET, KpOME NPOpPabOTKHM KOHCIEKTa |
Mpe3eHTAallMU JIEKLUH, TOUCK JUTEpaTyphl (M0 PEKOMEHJOBAHHBIM CIIHCKaM M CaMOCTOSATEIbHO),
MOATOTOBKY 3arOTOBOK JIJIsl BEICTYIUICHHI 110 BOTIPOCAM, BEIHOCUMBIM JIJIsl OOCYKICHHUS TI0 KOHKPETHOU
TeMe. Takue 3aroTOBKM MOTYT BKJIIOYaTh LMUTAThl, ()AKThI, COMOCTaBICHHE PA3IUYHBIX MO3UIHI,
coOcTBeHHBIC MbICTU. Ecnmu mpoOiiemMa 3aWHTEpecoBaia OO0Yy4aromerocs, OH MOXKET IMOATOTOBUTH
pedepar U BBICTYIIUTh C HUM Ha MpakTU4YecKoM 3aHATuU. [IpakTudeckoesansarue - 3T0, MPExXIe BCEro,
IMCKyCCHsl, OOCYXXJEHHE KOHKPETHOM CHTyallud, TO €CThb MpEIojaraeT yMEHHE BHHMATEIBHO
CIlylIaTh 4ICHOB MaJloil Tpymmbl W MOJAepaTopa, a TaKKe cTapaThCsl BbICKa3aTh CBOE MHEHHUE,
BBICKA3bIBaTh COOCTBEHHBIC HWACH U NPEIJIOKCHUS, YTOUHSATH W 3aJaBaTh BOIPOCH KOJJIETaM IO
00CYXJICHHIO.

[Ipu moAroTOBKE K KOHTPOJIBHOH paboTe 0Oydarouuiics TODKEH IOBTOPSTH MPOWICHHBIN
MaTepual B CTPOTOM COOTBETCTBUM C Y4YeOHON mporpamMmoi, HUCHOJIb3ysl KOHCIEKT JIEKIHA U
JUTEpaTypy, PEKOMEHJIOBaHHYIO IpernojaasarenaeM. [Ipm HE0OXOOUMOCTH MOKHO OOpaTUThCA 3a
KOHCYJbTaIleH U METOINYECKOM MOMOIIBIO K MTPENOAaBaTelIIo.

CamocTosTenbHas paboTa peanu3yercs:

— HEMOCPEeJICTBEHHO B MPOIIecce ayTUTOPHBIX 3aHATUH - Ha JIEKIUAX, TPAKTHUECKUX 3aHATUSX;

— B KOHTaKTE C TPEIOJaBaTejeM BHE PaMOK PACIHUCAHMS - Ha KOHCYJIbTAIUAX MO0 YYCOHBIM
BOIIPOCaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MpPH JIMKBUAALWU 3aI0JDKEHHOCTEH, MPU BBHIMOJIHEHUU
WHIVUBUIYAIBHBIX 33IaHUN U T.]11.

— B Oubnmoreke, AoMa, Ha KadeApe NpPHU BBHINOJIHEHUHM OOydYaIOIUMCS YUeOHBIX H
MIPAKTUIECKUX 33]a4.

Buaest CPC u kputepuu onieHoK

(o 6ambHO-peiTuHroBoM cucteme [ THTY, CPC onenuBaercs B 15 6amios)
Pedepar
Hoxmnan
Occe
VYyacTtue B MEpPONPUATHSIX

PohdE

Tembl 1y camocToATeNbHON paboTHl MponucaHbl B pabodeld mporpamMme JAMCLUIUIMHBL
O} heKTUBHBIM CPEICTBOM OCYIIECTBJICHHS OOYyYarOIIUMCS CaMOCTOSITEIbHON pPabOThl SIBIAETCS
3JIEKTPOHHAsi HHPOPMALMOHHO-00pa30BaTeNbHas cpe/la YHUBEPCUTETa, KOTOpasi 00ecreunBaeT JOCTYI
K yueOHBIM IUIaHaM, paboyuM MporpaMmaM JIUCHUIUIMH (MOAyJeil), NpaKTHK, K H3JaHUSAM
3JIEKTPOHHBIX OMOJIMOTEUHBIX CUCTEM.
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CocraBurenn:

Houent kadpenpsr «ATII» ‘f’ﬁ;{ K/ﬁ /ﬁ’

COI'JIACOBAHO:

3aB. kadeapoit «ATTIII»

3aB. BhIMyCKaloLIeH Kadeapoit
«Tenorexnyka u rugpaBInKay

Hupexrop IVYMP

/ B.B. Ilamaes /

/3.J1. Xakumos. /

[/ P. A-B. Typnyes /

/ M.A. Maromaega /

32

17



