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1. Hean u 3a1a4M U CHUNTTHHBI
[lenbto M3y4yeHUs] NUCIUIUIMHBI "ABTOMAaTH3alMs TEXHOJOTMYECKUX MPOLECCOB" SIBJISIETCS

O3HAKOMJICHHE C (YHKIHOHAJIBHBIMH CXEMaMH aBTOMATH3UPOBAHHBIX CHUCTEM PETYIUPOBAHUS
TEXHOJIOTMYECKOTr0 000pYydOBaHUS TEXHOJOTMYECKUX YCTAaHOBOK M CHUCTEM, (popMHpOBaHME 3HAHUN U
HABBIKOB B 00JACTH IKCIUTyaTallMd, HANAJKH U HACTPOHUKM aBTOMATH3UPOBAHHBIX CHCTEM YIPaBICHHS
paboToit 000pyTOBaHUS TEXHOIOTHISCKUX YCTAHOBOK.

3anavyu u3yyeHusi TUCHUIJINHBI:

1. OcBoeHHEe OCHOBHBIX MPHUHIIMIIOB CHHTE3a aBTOMAaTH3UPOBAHHBIX cUcTeM peryiaupoBanus (ACP)
TEXHOJIOTHYECKHX MPOIIECCOB B 00BEKTAX TEILIOIHEPTETUKH U HEPTETEXHOIOTUIECKUX MPOIIECCOB.

2. IlonmyuyeHune npakTUYECKHX HABBHIKOB aHaiu3a paboThl JokambHBIX ACP TexHomormueckux
IIPOLIECCOB.

3. OBnaneHue MNPAaKTUYECKUMU HAaBBIKAMU BbIOOpPA TEXHHUYECKHX CpPEJCTB aBTOMaTH3alllH,
HacTpolku sneMeHToB ACP TernnosHepreTnueckiux 0ObeKTOB U T.1.

2. MecTO AUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl
I[I/ICIII/IHJ'II/IHa «ABTOMaTI/I?,aHI/I?I TEXHOJIOIMYCCKUX MPOUCCCOB» OTHOCUTCA K JUCHHUIIIIMHAM I10 BI)I60py
CTy/ICHTa, 4acTH, (GOpMHpPYyEeMOM ydacTHUKaMu 00pa3oBarenbHbIX oTHomeHu OIT nanpasnenus 13.03.01
"TemnmosHepreTuka U TeIJIOTeXHUKA", n3yuyaeTcs B 7 cemectpe. Juciumiuna 6a3upyercsa Ha 3HAHUSX,
MOJTYYECHHBIX NPH U3y4YEeHUH KypcoB: TermmorexHuueckre uaMepeHus 1 npudopsl, KorenbHble yCTaHOBKU
U maporeHeparopsl, TypOUHBI TETUIOBBIX M aTOMHBIX DJIEKTPUYECKUX CTAHIIMM, TerioBble U aTOMHBIC
AIIEKTPUYECKUE CTAHLIUU.

3HaHUS, T[OJY4YEHHbIE NPU HU3YYEHUM JAHHOTO Kypca, HCIONb3YIOTCA MpPU JUIJIOMHOM
IIPOEKTHPOBAHUH U MPAKTUYECKON paboTe B 001aCTH MPOMBILUIEHHOHN TEMJI03HEPTEeTUKH.
2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00y4eHHs MO AUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHIUKATOPaAMH JO0CTH/KCHHUA KOMHeTeHHHﬁ

Tabauuna 1

Kon mo ®I'OC NHaukaTopsl 10CTHKEHUS ILl1anupyembie pe3yabrarsl

o0yueHusi no grucuunianue (3YB)

Oo6menpodeccnonajbHbIe
OIIK-2 CnocobGen OIIK-2.4. JIlemoHCTpUpYET 3HATh:
MIPUMEHSATH ITOHUMaHUE OCHOB
. - IOPUHIUIBL U O0COOEHHOCTH

COOTBETCTBYIOLUI aBTOMAaTUYECKOTO YNPaBJICHUS U
($U3HKO-MaTeMaTHIeC | PEeTyJIUPOBAHMS; [IOCTPOCHUA ACY CJIOXHBIMH
kuii anmapat, meroael | OIIK-2.5. Beimonusier TeIUIOTEXHUYECKUMHU OOBEKTaMu;
aHaau3a u MOJIEJIMPOBAHUE CUCTEM - OCHOBEL 6e300ACHOCTH
MOJIETMPOBAHMSI, aBTOMAaTU4YECKOIO

(yHKIIMOHUPOBAHUS
TEOPETHUYECKOTO U pErylnupoOBaHUs.

aBTOMaTU3UPOBAHHBIX u
AKCIEPUMEHTAJIBHOTO

POOOTU3UPOBAHHBIX IIPOU3BOJICTB,
WCCJIEI0BAHUS IIPU .

0COOEGHHOCTH aBapuil Ha O0OBEKTax
peleHnn

TEIJIOOHEPTETUKH u
npodeccuoHaTbHBIX
3a/1a4




MIPOMBIIIJICHHOCTH, 0€30I1aCHOCTh B
t-Ipe?;BI)ILIaI‘/'IHBIX CUTyaluAXx;

- ¢yskmun - ACYTII;  cocras

MH(OPMAIMOHHBIX M YIPABISIOLUINX

GbyHKIM; BU/IbI obecrieueHus
ACYTII; conmepxkanwe W Ha3HAYEHUE
MaTeMaTU4eCKOro,  MPOrPaMMHOTO,
METPOJIOTHYECKOTO,

OpTraHHU3aI[MOHHOTO obecriedeHus

ACVYTII, TenmorexHu4uecKne 00bEKTEI
KaKk  OOBEKTHl  yMOpaBICHHS, HX
OCHOBHBIE OCOOCHHOCTH; YIIPaBJICHHE
B peXuMax IMyCcKa, OCTaHOBA H
HOPMAaJIbHOU IKCILUTyaTallnH,
ABTOMATHU3AIUIO YIIPABICHHUS.

yMeTb:

- YuTaTb 4YCPTCKU U CXCMBI,

BBITIOJTHATH TEXHUYECKHE
M300paXeHUsi B COOTBETCTBUU C
TpeboBanusmu ctangaptoB ECKJI;

- IMPOBOAUTH KauyeCTBCHHBLIH H

KOJIMYECTBEHHBIN aHaln3 OMAaCHOCTEH
00BEKTOB TEIUIOPHEPTETHKHU u
TEIUIOTCXHUKA HAa OCHOBE TECOPHH
pHCKa;

- ornieHUBaTh  3(PPEKTUBHOCTH

3allUTHBIX CUCTCM U MepOHpHHTHﬁ;

- HU3MEPATH OCHOBHBIC

napameTpbl 00bEKTa C IOMOLIbIO
TUIIOBBIX U3MEPUTENIBbHBIX TPUOOPOB;

- KOHTPOJINPOBAThH pabory

cucteMbl ACY 00BEKTOM.

BJIa/IeTh:
- crocobamu HOCTPOCHUS
rpaduuecKux U300paKeHUH,

CO3JJaHHUSI YEpPTeXKEHd H  ICKHU3O0B,
KOHCTPYKTOPCKOW JTOKYMEHTAallUh C
HpI/IMeHeHI/ICM KOMHBIOTepHI)IX
[IAKETOB IIPOrPaMM;

- MCTOJaMH HU3MCPEHUA

WIEKTPUUECKUX M HENIEKTPUUECKUX
BEJIMYMH TUIIOBBIMU IpUOOpamu;

- OCHOBHBIMHU METOAaMU

nU3MepeHuil, 00pabOTKH pe3yabTaToB U
OLICHKH MOTPEITHOCTEH N3MEPEHUIA;




OCHOBHBIMH IIPpUHIOUITAMU

pabotsl u coctaBoM ACY 00BEKTOM.

3. O0beM JUCHUILIMHBI M BUABI y4eOHOM padoThI

Taoauna 2
Bcero CemecTpbl
Buna yueoHoii padorTnl yacos/ 3a4.e/1. 7 7
(010]0) 300 (0J0]6; 300
KonTakTHas padora (Bcero) 51/1.4 16/0,44 | 51/1,4 16/0,44
B Tom unce:
Jlexiun 17/0,5 8/0,22 17/0,5 8/0,22
IIpakTHUecKkye 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
JlaboparopHbie pabOTHI 17/0,5 4/0,11 17/0,5 4/0,11
CamMmocTosiTeILHAA padoTa (Bcero) 93/2,6 128/3.6 93/2.6 128/3.6
B tom uncne:
PacuetHO-rpaduueckue pabora 22/0.6 72/2.,0 22/0.6 | 72/2,0
U  (unu) Opyeue 6udbl  camocmosmenvbHoOu
pabomol:
IToxroroska k J1aboparopHBIM paboTraMm 18/0.5 18/0.5 18/0.5 18/0.5
IToaroToBka K NpakTHYECCKUM 3aHSITHSIM 18/0,5 18/0,5 18/0,5 18/0,5
ITonroroBka K 3K3aMeHy 35/1.0 20/0.6 35/1.0 20/0.6
Bua orueTHOCTH JK3aMeH | JK3aMeH 3K3;Me IK3aMEH
OBImas TPyI0EMKOCTH BCEI'O B yacax 144 144 144 144
BCEI'O B 3au.
JUCHHUILIMHBI CTTHIL 4 4 4 4




5.Conep:kanue IMCUUTIIMHBI

5.1 Pa3geqanl IMCHMILIMHBLI 1 BUABLI 3AHATHH

Taoauna 3

HaumenoBanmue pa3aena
AMCUMILIMHBI 10 ceMecTpam

Yacwl
JEeKIMOHHBIX

3aHATH.

Yacel
J1a60pPaTOPHBIX
3aHSITHI

Yacer
NMPaKTHYECKUX
(CeMHHAPCKHUX)

3aHITHIT

Bcero uacos

0DO | 3900

0DO | 3900

0DO | 390

0DO | 3900

BBenenue B aBTOMaTH3aIHIO
TCXHOJIOTHUYCCKUX OG’LGKTOB nu
MIPOIECCOB.

[TonsiTHS MeXaHU3ALIUH 1
ABTOMAaTH3AII1H.
Kom6uuupoBannast CAP.

ABToMmarusanus
TEXHOJOIMYECKUX OOBEKTOB
3aKOHBI PETyIUPOBAHUSL.

ABTOMaTU3UpPOBAHHBIE
CUCTEMBI YIIPaBICHUS
TEXHOJIOTHYECKUMU
IIPOLIECCAMU

HcnonautenbHast TEXHUKA
ACY TII.

ABTOMaru3anus
BCIIOMOTI'aTCJIIbHOT'O
000PY/IOBaHUS B YHEPTETHKE

VYenoBHOE 0003HaUYEHNE
Cpe/ICTB aBTOMAaTH3allMK Ha
cXeMax.

PerynupoBaHue TEIIOBBIX
POIIECCOB.

[TpuGops! 1 cXxeMbl U3MEPEHUS
1apaMETPOB CPEJIbI

10

PerynupoBanue 0CHOBHBIX
TEXHOJIOTUYECKUX
[1apaMeTPOB.

11

Cucremsl aBTOMaTHU3alln
YHpaBJCHU NPCANTPUATHAMN




12

ABToMaTH3aIusa
TEXHOJIOTUYECKHUX MPOIECCOB
B MAlTMHOCTPOCHUH

13

O6opynoBanue
ABTOMATU3HWPOBAHHBIX
IIPOM3BOJICTB

14

ABTOMaTHA3aMA CTAHKOB U
CTAaHOYHOT'O 00OPYIOBAHUS

15

ABTOMaTH3anys NpoueccoB
COOpKH

16

ABTOMaTH3anys yIPABICHUS
Ha 0aze
MPOTPaMMHO-TEXHUYECKUX
xoMIuiekcoB. Cucrema

ABTOMAaTUYECKOIO0 KOHTPOJIS
I'TIC

17

I'nbkue npon3BoICTBEHHBIE
CHUCTEMBI

18

ABTOMaTHU3UPOBaHHbIE
TPAHCIOPTHO-CKIIAICKHE
CHCTEMBI

HUTOI'O:

17

17

17

51

16




5.2. JIeKIITMOHHBIE 3AHATHSA

Taoauna 4
Ne HaumenoBanmne
Coneprxanue pasjaesia
n/m | pasmena IMCUMILIUHBI
1 2 3
OCHOBBI TEOPYH ABTOMATUYECKOTO YIPABJICHUSA. ABTOMAaTHU3alMs KaK
dTam B Pa3BUTUU MPOU3BOJICTBA MyTEM 3aMeHBI (DYHKITUI YeIoBeKa B
Tpya0BoM mpoiiecce. IcTopus co3naHus U pa3BUTHS aBTOMAaTU3alMu
TEXHOJIOTUYECKUX M TPOU3BOJCTBEHHBIX IpoleccoB. [lapamerpsi
BBenenue B TEXHOJOTMYECKOTO npoiecca. Perynupyembie  mapameTphl.
1 aBTOMATHU3AIUIO MrraoBeHHoe  3HadeHuwe. M3mepenHoe  3HaueHue.  OOBEKT
TEXHOJOTMYECKHUX ynpaieHus.  PerynmupoBaHue.  ABTOMaTHYECKOE  yIpaBJICHHUE.
00BEeKTOB U TIporieccoB. | Bxogroe  BozgeiictBue. (Cxema  aBTOMATMYeCKOM  CHCTEMBI
peryaupoBaHusl.
OpHokOHTYpHass aBromMaruyeckas cucrema perynupoBanus (ACP).
3amaroriiee, yrnpasJsolIee U Bo3Mylaromee Bo3aeicTue. Ommoka
yrpasiaeHus. Peryiustop.
[lonsTns MexaHM3allUM MW aBTOMaTu3auumu. JlocTomHCTBA w
HEJO0CTaTKU aBTOMAaTU3UPOBAHHBIX MPOU3BOJICTB.
ONeMEeHTh aBTOMATH3allMH: TEXHOJIOTMYECKas IMojacucTeMa
Tloustus mexaHusanuu ’
MOJICUCTEMBl ~ MAaTepUAIBHO- W WH(MOPMAIMOHHO-TEXHHUYECKOTO
2 1 ABTOMATH3ALIH. obecrieueHus, MOJICUCTEMbI TJITAaHUPOBAHMS M YIIPABJICHUSI.
Kom6unupoBannas CAP.
VYpoBHU aBTOMaTHU3aIMU MPOU3BOJCTBA: YACTHUHASI, KOMILIEKCHAS
u nonHas. OnpenieieHne CTENEHU aBTOMATHU3allUH.
ABTOMaTH3aIds TEXHOJOTMYECKUX OOBEKTOB M  IPOIECCOB.
3aKOHBI PEryJUpPOBaHUSA. THUIBI PEryiasaTopoB. KoMOWMHMpOBaHHAS
ABTOMaTH3aIusg CAP. Kackagusie CAP. Knaccudpukanus ACP no mnpuHmumy
3 TEXHOJIOTHYECKUX perynupoBaHus. TUNOBbIE BHEIIIHUE BO3ICUCTBUSI.
00BEKTOB 3aKOHBI brok cxempr ACP. OcHoBHbIE Mojenu (CTaTMYECKUE U
perylMpoBaHus. JUHAMUYECKHE  XapakrepucTuku). IIpeoOpazoBanms Jlammaca.

[lepenarounsie ¢ynkuuu. [Ipumeps! THMOBBIX 3BeHbeB. CoenuHEHUs
3BEHbHEB.




ABTOMaTHU3UPOBaHHBIE
CHCTEMBI YIIPABIICHUS
TEXHOJIOTUYECKUMU
npoleccaMu

CoctaB  OCHOBHBIX  (YHKUMH  aBTOMAaTU3UPOBAHHBIX  CHCTEM
yopasineruss  (ACY):  ympasnstomue, HUHPOPMAIMOHHBIE U
BcriomorarenbHble.  CocraBHble uyactu ACY TII: TexHuueckoe,
porpaMMHO€e, HH(OPMAIIMOHHOE, OPraHN3allMOHHOE U ONepaTUBHOE
obecnieuenne. 3amaun ACY. Drtanbl pa3pabOTKH W BHEAPEHHS.
VYnpapieHue TEXHOJIOTMYECKUMU MPOoLlecCaMy U JUCTIeTYepU3aliHsl.
OOocHoBaHMe © pa3paboTka (QYHKIHUA CHCTEMBI yIpaBIEHUS
TEXHOJIOTMYECKUMH MPOLIECCAMH.

[Toctpoenue anropuTMoB (YHKIMOHMPOBAHUS M  LUKIOTPaMM
JUCKPETHBIX TEXHOJOTUYECKUX MPOLECCOB MAUIMHOCTPOUTEIHLHOTO
IIPOU3BOACTBA.

UcnonuurensHas
Texuuka ACY TIIL.

Knaccudukanus ACYTII: ¢yHKIUH, BBITOTHSEMBIE YIPABISIOIIIM
BBIYHCIUTEIbHBIM KOMIUIEKCOM; YPOBEHb 3aHUMAcMON CHCTEMOW B
OpraHU3alMOHHO-ITPOU3BOICTBEHHOU nepapxuu; XapakTep
IIPOTEKAaHUsl YNPaBISIEMOIO IIpoLecca BO BPEMEHM; IOKa3aTellb
YCIOBHO MH(OPMALIMOHHOW MOIIHOCTH OOBEKTa YIpaBICHUS;
CTeneHb (YHKIMOHATHHOW PA3BUTOCTH CHCTEMBI YIPaBICHUS;
xapakrepy cTpykrypel ACY. CTpykTypa TEXHUYECKUX CPEACTB B
JOKaJIbHOM cucteme ynpasiaeHus. CpeacrBa HHAUBUAYAIbHOIO
koHTpoJis. CpeacTBa MaccoBoro KOHTpoJisa. CpeacTBa KOHTPOJIS 1O
BBI30BY. YCTPOMCTBAa CHUIHainu3anuu. [[UCTaHIHMOHHOE YIIpaBJICHUE.
YerpoiicTBa JIOTUYECKOTO yIIpaBJICHHUS. ABTOMAaTHYECKHE
peryasaTopsl. YCTpOWCTBA 3allUThl. VICIIOJHUTENBHBIE MEXaHU3MBI.
Perynmupytomue opransl. OcHOBHbIE TpeOOBaHUS K TEXHUYECKUM
cpeacteam  ACY  TII. PasnoBupnoctu  crpykrtyp ACYTIL
AnmnaparHasi ¥ nporpamMMmHasi pabota KoHTposuiepoB. OnepanroHHas
cucrema I1C-xkoHTpOIIIEPOB. CpenctBa  TEXHOJIOIMYECKOTO
IIPOrpaMMHUPOBaHHUS KOHTPOJUIEPOB.

ABToMaTu3aIusa
BCIIOMOTaTeJILHOTO
000pyIOBaHus B
SHEPTeTHKE

ACYTII ¢ BK Bwmonsstomero uHGOpMaoHHbIE (QYyHKIIUH.
ACYTII ¢ VYBK paboraromuii Kak «COBETYHK» OIeparopa
texHomornueckoro mporecca. ACYTII ¢ YBK paGoraromuii B
pexXuMe LEHTPATBHOTO YIPaBJISAIOLIETO (cynepBuzopHOE
ympasierue). ACYTII ¢ VYBK pabGorarommii B  pexume
HEMOCPEACTBEHHOrO0  IM(pOBOro  ympamieHus. Bo3moxHoCTH
nupoBBIX CpeACTB H3MepeHuss M ympasineHus. [Ipeumyinectsa
U(GPOBBIX CPEACTB YIPABICHUS IO CPABHEHHUIO C aHAJOTOBBIMHU.
HcnomHuTenbHble MEXaHU3MBbl TETUIOBBIX JEKTPUYECKUX CTAHUUN U
IpoIeccoB  mepepaboTku  HedTH. ABTOMATHU3aLUs  YCTPOWCTB
TOIUIMBOMNOAAYM W 30JI0yJajieHUsl. ABTOMaTHYECKHE CHUCTEMbI
pEryIupOBaHUsl MPUBOJAHBIX TYpOWH, THMTATENbHBIX HACOCOB,

JIea’paTopoB,  MOAOTpeBaTrened,  PEeAYKIHOHHO-OXJIAJAUTEIbHBIX
YCTaHOBOK, TEIUIO0OMEHHOro obopynoBanus. [IpenoxpaHurtenbHble
KJIariaHbl TEXHOJIOTUYECKUX IpOLIECCOB " YCTaHOBOK.

ABTOMaTH3alusl  CIEIUANTBHBIX CHUCTEeM obecredeHuss paboThI
SIAEPHBIX PEAKTOPOB.




YcnoBHOE 0003HaUEHNE
CPEACTB aBTOMATH3AIHH
Ha cXeMax.

Texunueckue CpencTBa ITOJICUCTEM:
I/IH(i)OpMaHI/IOHHO-BBI‘-IHCHI/ITGJIBHOﬁ ABTOMATHUYCCKOI'O 158
JTUCTAHIIMOHHOTO  YTMPaBJICHUS, aBTOMAaTHYECKOTO PETYTHPOBAHHSI,
3a0UT W T.J. YCIOBHOE O0O3HAYCHHWE CPEJICTB aBTOMATH3allMH Ha
cxeMax. QDYHKIMOHAIbHBIE CXEMbl aBTOMarTW3amuu.  [IpuHIHD
bopmupoBanus nprbdopa.

PerynupoBanne
TCIJIOBBIX ITPOLCCCOB.

PerynupoBaHue TEIUIOBBIX MPOIECCOB. ABTOMAaTHM3alus Tpoiiecca
nepeMelIBaHus. PerynupoBanue KOXKYXOTPYOHBIX
TEII000MEHHUKOB. OCOOEHHOCTH aBTOMAaTH3allUU HCIApHUTENeH U
KOH/IeHCaTopoB. OCHOBHBIC aBapHUHBIC TEXHOJIOTHUECKUE 3aIUTHI
HEProOJIOKOB.

3aa4nd ¥ MPUHIMIIBI ABTOMATHYECKOTO PEryIHUpPOBaHMS TYPOUHHBIX
yCTaHOBOK. Pabora TypOoreHeparopoB B OOJBIION IHEPTOCHCTEME.
ABTOMAaTHYECKHE CHCTEMbI PETYIUPOBAHUS TEIUIOPHUKAIUOHHBIX U
MPOMBINUICHHBIX  TTApPOBBIX Typ6I/IH TexHonornueckue 3allIUThI
TYypOuH ABTOMaTH4eCKas crcTemMa peryJupoBaHusI
KOHJICHCAITMOHHOU TYpOWHBI.

[TpuGops! 1 cxembl
M3MEpEHUS TapaMeTPOB
Cpelbl

[Ipumepsl cxeM KOHTPOJIS Temmieparypbl. UHaukanus, perucTpamus u
pEeryIupoBaHUE TEMIIEpPaTypbl C TOMOLIBI0 MHEBMATUYECKOTO
peryastopa. MWuaukaums, curHaausaguss U peryJupoBaHuUE
TEMIIEpaTyphl C IMOMOUIbI0 MOTeHHuoMmeTpa (Mocrta). MHaukanus,
perucrpanus, pEryIupoOBaHUE M  CUTHAJIU3alusl JIaBJICHUS.
[IpomblilIeHHBIE W3MEpUTENbHbIE TpUOOpHl W MpeodpazoBaTesu.
Knaccudukamus npubopoB st u3MepeHus naBieHus. JKuIkocTHbIe
MaHOMeTphl.  Yamieunole  MaHOMETpbl U JU(GMaHHOMETPBHIL.
[TpyxuHHBIE MaHOMETPBHI. DJeKTpUUYeCcKue MaHOMETPBHI.
[IpeobpazoBarenn  gaBnenuss tuma «Candup». H3mepenue
TEMIIEpaTypHI. TepmomeTpsl paciupeHust KHUJKOCTHBIE.
TepmMoMeTpsl  OCHOBaHHBIE Ha  pacIIUPEeHUH  TBEPABIX Tl
(TmnaToMeTpuueckue M OMMEeTaNIM4ecKue TepMOoMeTphl). ['a3oBble
MaHOMETpHUYECKHe TepMOoMeTpbl. KHUIKOCTHbIE MaHOMETPUYECKHE
TepMoMeTphbl. KoHAEHCAllMOHHBIE MaHOMETPUYECKHE TEPMOMETPHI.
DNEeKTpUYECKue  TEPMOMETPHI  (TepMomapshl). TepmomeTpbl
COIPOTHBIEHHS. BTopuuHble mpHOOpHI AN HM3MEPEHHS Pa3HOCTU
MOTEHLIUAJIOB (mupomeTpuuecKue MUJUIABOJIETMETPHI,
MIOTEHLIUOMETPBHI). Metonbl U3MEpPEHUS CONPOTUBIICHUS.
TexHuueckue cpencTBa JJisl MU3MEpPEHHUsl pacxoja >KUIKOCTH U Trasza
(MeTon ~ mepeMEHHOro  Iepemaja  JaBlI€HUs,  PacXxoAoMEpbI
MOCTOSIHHOTO ~Tepenaja JAaBlICHUs, pacxoJOoMephl MEPEeMEHHOTO
YPOBHS, pacxoJOMepbl CKOPOCTHOIO Hamopa.). Metonbsl u3mepeHus
YPOBHS — ypOBHEMepbl (IOIJIAaBKOBBIA METO M3MEPEHUs YpPOBHS,
OyWKOBBIE YpPOBHEMEpBI, THAPOCTATHYECKUE M IbE30METPHUECKUE
ypoBHeMepbl). KOHIyKTOMETpUYECKHMT HW  €MKOCTHOHW METOJIbI
U3MEpEHUs YPOBHSL. Hcnonuurenbusie YCTPOUCTBA..
VcnioHUTENIbHbIE MEXaHU3MBI.

10

PerynupoBanue
OCHOBHBIX
TEXHOJIOTMYECKHUX
apaMeTpoB.

PerynupoBanue TEeMIIEpaTyphI. Perynupoanue JTABJICHUSI.
PerynupoBanne pH. PerynupoBanue pacxoma. PerynupoBaHue
ypoBHs. Knaccudukanmst M3MepUTENBbHBIX — TpeodpaszoBarencit
JABJICHUS, pacxoja, TeMIleparypbl, YPOBHs U T.A. Buabl mepBUUHBIX
npeoOpasoBareneil. PeryianpoBanue mapamMeTpoB cocTaBa M KauecTBa.
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CucrteMbl
aBTOMaTH3alMH1
yYIpaBICHUS
PEITPUITHIMH

TexHoMOruM MOAJEPKKUA KU3HEHHOro uukia wusaenuid. CALS
(Continuous Acquisition and Life Cycle Support). Ilenn u 3amaun
cuctembl. CHUCTEMBI YIIpaBIECHHS, OPUEHTHPOBAHHBIE Ha IIOJIHBIN
KU3HCHHBIA IMKJI ToBapa. PacmmpeHHoe (IeTaTu3upOBAHHOE)
YIOPaBIEHUE KaJECHJApHBIM IUIAHUPOBAHHUEM M JIUCIETYEPOBAHHEM
(APS). Cucremsl ynpasinenus pecypcamu npeanpusitust (ERP). Henu
U 3amauym  uX ¢yHKUMoHuUpoBaHHs. CHCTeMbl  ympaBlIEHUS
B3aMMOOTHOIIEHUAMH ¢  nocraBmukamu  (CRM).  Cucremsl
YIpaBJIEHUs, OPUEHTUPOBAHHBIE HA yNpaBieHHE 3akazamu. Cucrema
"Touno-oBpems" (JIT-rexHonornn) B COBpEMEHHBIX YCIOBHSIX.
OCHOBBI IOCTPOEHMSI HHTEIPUPOBAHHBIX CUCTEM YIIPABIICHUS.
OcCHOBHbIE ~ NOPUHLHUIIBI ~ TOCTPOCHHMSI  CHCTEM  YIpPaBICHUS
npou3BoAcTB. DYHKIMOHAJIbHAs CXEMa CHUCTEMBl  YIPaBICHUS
aBTOMaTH3UpoBaHHbIX Mpou3BoacTB (All). Pacnpenenenue ¢pyHkImit
yIpaBJIEHUS 10 UEPAPXUUECKUM YPOBHIM. YHU(DHUKAIMS JIEMEHTOB
cucteM ympasieHus. CocTaB KOMIUIEKCA TEXHUYECKUX CPEICTB:
YIOPAaBIAIOIUN BBIYUCIUTEIBHBIM KOMIUIEKC, CPEACTBA IOJy4YEHUS,
npeoOpa3oBaHusi, XpaHEHUs, OTOOpaKEHHSs U  perucTpanuu
MHPOPMALMKU, YCTPOMCTBA MMOJA4M CUTHAJIOB U HCIOJHUTEIbHBIX
YCTPOMCTB.
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ABTOMaTH3aIus
TEXHOIOTHYECKUX
MPOLIECCOB B
MAIIMHOCTPOEHUH

Omnpenenenne TII. OcuoBHbie »3memeHThl TII: paboumii LUK
(o6paboTka, cOopka), KOHTPOJIb, BCIIOMOTaTEeJIbHBIC u
TPaHCIIOPTHO-HAKOIIUTEIbHBIE OIIEPALIUU.

[lonsiTue pabodero 1UKIA UM PEXKUMBI €r0  BBINOJIHEHUS:
[I0JIyaBTOMaTU4YE€CKUM, ABTOMaTU4YECKUA M aBTOMAaTU3UPOBAHHBIM.
Tunosas ctpykrypa apromarnueckoro TII.

OcHosuble xapakrepuctuku TII u II1.

D¢ heKTHBHOCT,  pabOTHl  aBTOMAaTHU3UPOBAHHBIX  MTPOU3BOJICTB.
[TonsiTrie THOKOCTH.

OcCHOBHbIE  XapaKTEpUCTUKH aBTOMAaTU3MPOBAHHOIO  Ipoliecca:
NPOU3BOJUTEIBHOCTb,  CTENEHb  aBTOMATHU3allMM,  THOKOCTb.
Oco0eHHOCTH aBTOMAaTHU3allMM pPa3jIMYHBIX THUIIOB IPOU3BOJCTB.
[TonsTe >xecTKOil M TUOKOM aBTOMATHU3aLUU TEXHOJIOIMYECKUX
MIPOLIECCOB.

13

Ob6opynoBanue
ABTOMATU3HWPOBAHHBIX
MIPOM3BOICTB

ITonroroBka TEXHOJIOTMYECKHX TIPOLECCOB M IPOU3BOACTB K
aBTOMAaTHM3allUM: MOJEPHMU3ALMSA M MEXaHU3alus 00O0pyIOBaHMUS.
CraHouHoe oOecrieyeHHE aBTOMATH3MPOBAHHBIX  MPOU3BOJACTB.
TpeOoBaHUE K CTAHOYHOH MOJICUCTEME.

Peanuzamust mepBoil cTymeHM aBTOMaru3aluu (JIOKaJbHON) Ha
YPOBHE TEXHOJIOTHYECKOTO 000PYIOBAHHUS.

CucteMbl  ynpaBji€HHs aBTOMAaTU3UPOBAaHHBIM  O00OPYIOBAHUEM:
BpeMeHHbIe M pedrexkropHble. TexHHUYECKas peanu3alus CUCTEM
YIPAaBICHUS: KONUPOBAJIbHBIC, KYJIAYKOBBIC, LIUKJIOBBIE U YHUCIOBOE
nporpamMMHoe ynpasinenue (UIIY). Xapaxkrepuctuku u Mopenu
000pymoBaHuUsI.

10
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ABTOMAaTH3aIUs CTAHKOB
1 CTAHOYHOTI'O
000pynoBaHUS

CraHkM aBTOMAaThl, IE€PEHAIAXUBAEMbIE arperaTHble CTAHKH,
arperatiple cranku ¢ YIIY. KoHCTpyKTHBHBIE OCOOCHHOCTH
cTaHouHoro obopynosanus ¢ UITY.

Cranku ans oOpaOOTKM TeNl BpallleHHWs — MaTPOHHbIE TOKapHbIE
CTaHKH, IaTPOHHO-IICHTPOBBIE TOKAPHBIE CTAHKH.
MHoroonepalilnoHHble  CTaHKH — 00padaTbIBalOIIME  IIEHTPHI.
CucTteMbl MHOTOONEPAIIMIOHHOTO CTAHOYHOTO 000pyAOBaHMS: TOAAYN
U 3arpy3KHd MajuieT, THCTPYMEHTaJIbHasl, KOHTPOJIbHO-U3MEepUTEIbHAS,
YOQJIEHUS CTPYKKH.

Bribop, pa3paboTka W BHEIpPEHHE JIOKAJIBHBIX aBTOMATHUYECKUX
CUCTEM.

15

ABToMaTu3aInsa
MIPOIIECCOB COOPKH

OcobeHHOCTH BBIOOpa ® pealu3alid  METOJO0B  JTOCTHKCHUS
TOYHOCTH TP aBTOMAaTH4eckoil cOopke. CTPyKTypel cHCTEM
aBTOMAaTHU3UPOBAHHON COOPKH.

Opuenranus 00BEKTOB B cOOpOYHOM MIPOU3BOJICTBE.
OpueHTUpPOBaHWE  TMPUCOCAUHSAEMBIX  JIeTalied  OTHOCHUTEIBHO
0a30BBbIX.

CoBMeleHre OCHOBHBIX M BCIIOMOTATEIIbHBIX KOOPJIUHATHBIX CUCTEM
JeTaneii mpu coOopke.

Croco0sl U cpefcTBa aBTOMATHU3AIMU TMO/IaYM 3arOTOBOK M JICTaJICH
npu cOopke.

CrocoObl  OpHEHTAIIMU JICTAJICH, TPEIHA3HAUYCHHBIX I COOpPKH.
[lomaua pmeraneii W3 Mara3smHOB, KacceT, JIEHT K COOPOYHBIM,
00pabaThIBAIOIINM WIIA JIPYTUM ITPOU3BOJICTBEHHBIM CHCTEMaM.
[Tomaua HeopueHTUPOBAHHBIX AeTaneld. CTPYKTypa CHCTEMBI MO/1aun
HEOPUEHTUPOBAHHBIX 3aTOTOBOK. ByHKEpHBIEC CUCTEMEI.
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ABTOMaTu3aIusa
yIpaBieHus Ha 6a3e
MPOrPaMMHO-TEXHHYECK
UX KOMILJIEKCOB.
Cucrema
aBTOMaTUYECKOrO
koHTpois I'TIC

ABTOMaTH3alys ymOpaBieHUs Ha 0aze MPOrpaMMHO-TEXHMYECKHX
komiuiekcoB.  [mbkme  mpoumsBoxctBeHHble  cuctembl  (I'TIC).
OcHoBubeie TepmuHbl u onpenenenus [TIC. Onpenenenue u
xpononorusi  pazeutusi I'TIC. CoBpemeHHble TpeOOBaHHUS K
MPOMBITINICHHOMY  Tipon3BoacTBY B ycnoBusax [TIC. O6nactu
3 PeKTUBHOTO TpUMEHEHH U niepcrekTuBbl pazsuTus ['TIC.
KommnexkcHast — aBromaruzanus  OpraHU3alMOHHO-3KOHOMUYECKUX
¢bynkuuii  mpousBoacTBeHHOM cucteMbl. Paznenenuwe ITIC mo
OpraHU3aI[MOHHBIM MpU3HAKaM: THOKHI MpPOM3BOICTBEHHBI MOAYIb
(I'TIM), rubkuit aBTOMaru3mpoBaHHbI yuacTok (['AY), rubkas
aBroMatusupoBanHas JmHHS (['AJI), TuOKuii aBTOMaTH3WPOBAHHBIN
nex (IALl) u rubkuii aBromMaruzupoBanubiil 3aBoa (I'A3). Pazmmuune
Mexay pobotorexauueckum komiuiekcom (PTK) u I'TIM.

3anaun aBromarndeckoro koHTtponst I'TIC. Tumnosas crpykrypa
cucreMbl aBToMaTudeckoro kKoHTpodst (CAK).

Bunst koutpons B I'TIC: no oOpabGotku, B mporiecce oOpabOTKH,
nocie o6paboTku. OOBEKTHI KOHTPOJISI: 3arOTOBKH, 00OpYJIOBaHHE,
MHCTPYMEHTBHI, TEXHOJIOTHUECKUH MPOLIeCC, U3IENHUS.

Cucrema TEXHUYECKON JUAarHOCTUKH o0OopymoBaHus. (OCHOBHBIE
KOHTpOJIUpyeMble mapameTpbl. KoHTposib kadecTBa 0OpabOTKHM Ha
cTaHke. MeToibl KOHTPOJIS U3IEINi B TIpoliecce 00paboTKH.
KoHTponp cocTosiHMS MHCTpyMeHTa. TeKyluil U NepuoAHYECKHUM
KOHTPOJIb. MeTo/Ibl IMarHOCTUKU COCTOSIHUSI HHCTPYMEHTA.
KoHTposib ¢ MOMOIIBIO KOOPIMHATHBIX HW3MEPUTEIbHBIX MallluH
(KUM). Ilpununun  geiictBuss  u Bunel  KHUM.  VYenosus
dynkimonupoBanre KMM. ['mOkue n3MepuTeIbHbIe MOAYIH.
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®opwmel TubkocT ['TIC: MammHHas, TEXHOIOTHUYECKAs!, CTPYKTYpHas,
IporpaMMHasi, MPOW3BOACTBEHHas M MapuipyTHas. HazaexHocTb
¢ynkumonupoBanus ITIC mno mapamerpam: oTka3, cOoil wu
paboTOCIIOCOOHOCTb. TpeGoBanus K TEXHOJIOTUYECKOMY
000pyI0BaHHUIO, BcTpanBaemomy B [TIC.  Ocobennoctu
aBTOMAaTHU3HPOBAHHOTO  TEXHOJOTMYECKOTO  O00OpyIOBaHMS  JUIs
00paboTKK JAeTajnel THMa «Ted BpAIIEHUs» U KOPIYCHBIX JeTajei.
['mbxue CocraB PTK, PTJI u PTVY. Onpenenenue norpedHoctu B PTK.
IIPOU3BOACTBEHHBIE Cucrema obecrniedeHus (bYHKLIMOHUPOBAHUS I'TIC:
CHCTEMBI aBTOMAaTU3MpPOBaHHAsA TpaHCIOPTHO-cKIanckas cucrema (ATCC),
aBTOMATH3MpPOBAaHHAS CHCTEMAa HMHCTPYMEHTAJIBHOTO OO€CIeueHus
(ACHUO), cucrema aBroMarusupoBaHHoro koHtponsi (CAK),
aBTOMaTH3MpOBaHHAs cuUcTeMa yaaneHus orxonoB (ACYO),
aBTOMAaTHU3MpPOBAHHASI CHUCTEMa YIPaBJICHUS TEXHOJIOTMYECKUMHU
npoueccamu  (ACY  TII), cucrema  aBTOMaTHU3UPOBAHHOTO
IIPOEKTUPOBAHMS (CAIIP), ABTOMATU3UPOBAaHHAS cucremMa
TEXHOJIOTUYECKOU IMOATOTOBKU MPOU3BOICTBA (ACTIII),
aBTOMAaTH3MPOBaHHAs cucTema ynpasiaeHus (ACY).

17

Texunueckue cpeacrsa ATCC. CrpykrypHas KiaccUpHUKaIMA
TPaHCIIOPTHO- HaKOIHUTEJIbHBIX CHCTEM. ATCC c
aBTOMAaTU3UpOBaHHBIMU  cTeiUlakaMu Hakomurensimu. ATCC ¢
KOHBeHepaMH HaKOIUTEIAMHU.

Kom6unupoanusie ATCC.

bespenbcoBrie cpenctBa TpancnoptupoBanus B I['TIC. Cucremsbl
MAapIIPYTOCIEKEHNS POOOKAPOB.

ABTOMaTH3UPOBAaHHBIE
TPaHCIOPTHO-CKJIA/ICKHE
CUCTEMBI

18

5.3. JlaGopaTopHbIe 3aHATHS

Taoauna 5
Ne | HaumeHoBaHMe pa3aesa
Conepxanue pasgena
n/n JUCHUILINHBI
Perynuposanue
| | ocnoBHBIX 1. JlaboparopHslii cren «Puzndeckrue 00bEKThI
TEXHOJIOTHYECKUX cucTeM aBTomMaTu3anuu -3» ®OC-3-MH
mapaMeTpoB.
2. H3ydeHue TEXHUYECKUX XapaKTePUCTHK U OCHOB
[IPOrpaMMHUPOBAHUS TPOMBIIIIEHHOTO JIOTHYECKOTO
ABToOMaTH3aINA
xouTpomaepa S 7-1200
TEXHOJIOTHYECKUX
2 HPOLECCOB B 3. V3yueHue OCHOB MOCTPOCHHS PabOTHI CO
P SCADA-cucTemoii
MaITuHOCTPOCHUHU
4. Apromaruzanus paboTsl PU3NIECKOrO 0ObEKTa
«IIInaroaymy»

5.4. IlpakTuyeckue (CEeMUHAPCKHE) 3aHATHS

Taoéauna 6
Ne HaumeHoBanue
I /;1 pasneina Conep:kanue paszjiesa
MUCHUATLINHBI

12




ABToMaTu3aIusa
TEXHOJIOTMYECKHUX HccnenoBanne 3akOHOB pEryJUpOBaHUS M PETYISITOPOB.
00BEKTOB U HccnenoBanue komOunupoBanHbeix CAP. Mccnenosanue ACP mo
MPOLECCOB. 3aKOHBI | MPUHIHUITY PEryIUpOBaHUs. THUMOBBIE BHEIIHHE BO3JCHCTBUA.
peryaupoBaHus. brok cxembr ACP. IlpeobOpazoBanus Jlammaca. Ilepenatounsie
KombunmnpoBannas | ¢ynkuun. [Ipumepsr TUoBbIX 3BeHbEeB. COSTMHEHMS 3BEHBEB.
CAP.
HccnenoBanre CTAaTUCTUYECKUX U JUHAMUYECKHX CBOMCTB
PerynupoBanne
OCHOBHEIX YYBCTBUTEIHHBIX 2JIEMEHTOB TEPMOIEKTPUUECKUX
2 TEPMOMETPOB, TEPMOMETPOB COMPOTUBICHUIN KaK MHEPIIMOHHOTO
TEXHOJIOTHYECKUX
HADAMETDOR 3BeHa B ACP. Ilpumepsl cxeMm peryivpoBaHHE TeMIIEparyphl,
P POB- nasnenus, pH, pacxona, ypoBHS U T.1.
Texnuueckue cpencrTaa MOJICUCTEM:
VYcnoBHoe peac A
WH(HOPMAITMOHHO-BBIYUCITUTEITHHON aBTOMaTUYeCKOTO "
o0o03Ha4YeHne
JMCTaHLIIMOHHOTO YIOPABICHHS, ABTOMAaTHYECKOTO
3 TEXHUYECKUX CPEICTB
peryaupoBaHusi, 3alMT W TJA. YCIOBHOE 0003HaueHue
AaBTOMATH3AIMU Ha
CXEMAX TEXHUYECKUX CpPEICTB aBTOMATM3allMM Ha cxemax. [lpuHuun
) dbopmupoBanus npubdopa.
HcnonnurenbHas . .
4 Uccnenosanue ucnonHutenbHon u annaparHoit yactu ACYTII.
texuuka ACY TII.
N3yuenue MIPOMBIIIIEHHBIX ACP peanIbHbIX
5 PerynupoBanue TEIIOHEPTETHUECKUX 0OBEKTOB. PerynupoBanue
TEIUIOBBIX MTPOLIECCOB. [ MAaCCOOOMEHHBIX MpoleccoB. V3ydeHne cxeM aBTOMaTH3alUu
peKTU(GUKAITMOHHBIX, A0COPOIMOHHBIX M BHIMAPHBIX YCTAHOBOK.
ABToMaTu3aIusa
7 BcrioMorarenbHoro | M3ydeHne 0coOEHHOCTEH HCTIOTHUTEIHHOM MPUBOTHON TEXHHUKH.
obopynosanus TOC.
ABTOMaTH3aLUA
8 BcrioMorarenbHoro | M3ydenue, cxem aBTOMaTH3ally BCIIOMOTATEIbHON TEXHUKH.
obopynosanust TOC.
KommnekcHast aBroMaTu3anusi OpraHu3aliMOHHO-3KOHOMHYECKUX
HKIMI NOpou3BOACTBEHHOM cucteMbl. Pasznenenue ['TIC mo
ABTOMaTH3aIHA (bynku P A o 8 N
OpPTaHW3aI[MOHHBIM TIPU3HAKAM: THOKHI TIPOU3BOJICTBEHHBIM
ynpaBiieHUs Ha 6a3e . o
9 monynb (I'TIM), rubkuii aBTOMaTu3upoBaHHbIM ydacTok ([AY),
MPOTrPaMMHO-TEXHUYE o
ruOkasi ~ aBromaruszupoBaHHas  ywmHUS ~ ([AJI),  ruOkwmii
CKHMX KOMILJIEKCOB. . .
aBTOMAaTU3UPOBAHHBII ex (TALT) u THOKUIT
aBTOMaTH3UpPOBaHHLIH 3aB0ox (I'A3).
6. CamocrosTesibHass padora cTtyieHTOB o aucuumianae ATY u CT
6.1 Tembl 111 CAMOCTOATEIBLHOTO U3Y4YEHMS:
I. [lokazarenn kadectBa. IIpsimple mokasarenu kadecTBa. KopHeBble IOKa3areaud KadecTBa.

YacTtoTHbIe MoKa3aTean kauecTBa. CBsI3U MEX/1y IMOKa3aTeIsIMA KauecTBa.
3aKoHBI peryaupoBaHusi. TUIIBI PeryasTOPOB.
OCHOBHBIE OIpEEeNICHHS U TIOHATUS METPOJIOTHH.
[Tpunnun dopmuposanus nmpudopa. [OCT 21.404-85.
W3meputenbhble npeobdpazosarenu temneparypsl (UIIT).
N3mepurenbubie peoOpa3oarenu gasieHus (MITI).
N3meputenbuble npeobpazosarenu ypoBHs (UITY).
N3mepurenbhbie peobpa3oBarenu pacxonga (MIIP).
W3meputenbHble peoOpa3oBaTeay KOHIIEHTPAIIUH BELIECTBA.
0. DNeKTpUYeCKe HCTIOTHUTENbHBIC yeTpoiicTBa (DUY).
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I1. [THeBMaTHUecKue UCTIONHUTEIbHBIE ycTpoiicTBa (ITNY).

12.  Perynupytromue opransl (PO).

13.  Ilupomerpuueckue MWIIMBOIBTMETPHI. IloTeHIMOMETpEl. ABTOMATHYECKUE IEKTPUUECKUE
MOTEHLMOMETPBL. ABTOMAaTUYECKHUE IEKTPOHHBIE MOCTOBBIE CXEMbI U3MEPEHHUS TEPMOIIEKTPUUECKHUX
conportusienuii (TC) u T.11.

14. Jloxansuble npomblieHHble cetu (JIIIC). Tomonmorus (apxurexrypa) JIIIC. AnnapartHbie
xomrnioHeHTsl JIIIC: Kanan nepemaun pansbix; CereBble yctporictBa JIIIC. IlpomsinuieHHBIE ceTn
HUKHETO ypOBHS (T0J1€BbI€ MIMHBI). [IpOMBIIITIEHHBIE CETH BEPXHETO YPOBHSI.

15.  MuxkpomnporueccopHble BTopuuHble Tpubopsl. HazHaueHne BTOpUYHBIX TPUOOPOB.

16. [Iporpammupyemsie nornueckue koHTposuiepel IIJIK.  ManokananbHble, cpeaHee - H
MHOTOKAaHAJIBHbIE  KOHTPOJUIEpbl. KOMMYyHHMKAallMOHHBIE  BO3MOXKHOCTH  KOHTpOJUIepoB.  Kparkas
XapaKTePUCTHKA CTAaHAAPTHBIX A3BIKOB IporpammMmupoBanus I1JIK.

17. O6mue ceenenus 0 SCADA — cucremax. OcHoBuble pyHkuuu SCADA —cuctem.

18. YacToTHbIe MpeoOpa3oBaTeny.

Temsb! nusa PI'P:

YcraHoBka aTMOCepHO-BaKYyMHON NIEPETOHKH HEe(PTH.

YcTaHoBKa KaTAIUTUYECKOTO KPEKHHTA C IPSIMOTOYHBIM PEAKTOPOM.

YcTaHOBKa TEPMUYECKOTO KPEKUHTA JIJIsl IPOU3BOJCTBA TEPMOTa30MIIsL.
YcranoBka pupOpPMHHTa CO CTAIIMOHAPHBIM CIIOEM KaTaJln3aTopa.

YcranoBka pu¢OpMHUHTa C IBIXKYIIUMCS CI0EM IUIATHHOBOTO KaTalln3aropa.
YcTaHoBKa KaTaIMTUYECKON N30MEPHU3AIIMY TTIEHTAHOB U T€KCAHOB.

YcTaHOBKA THAPOOYUCTKH JUCTHIUISTA TU3E€ILHOTO TOTLITMBA.

YcTaHOBKa THAPOOUUCTKI KEPOCHHA C IPUMEHEHHEM BBICOKOTEMIIEPATYPHOM Cerapaluu.
. YcTaHOBKa CEPHOKUCIOTHOTO aJKMIMPOBAHUS U300yTaHa Oy TUIICHAMH.

10. YcranoBKa OTHOCTYTIEHYATON Jeac(haibTH3AMH TYIPOHOB )KUIKUM IIPOTIAHOM.
11. YcTranoBKa OYMCTKH HEPTIHBIX MacIsIHBIX Ppakuuii Gypdyponom.

12. YcraHoBKa NEepUOJUIYECKOTO MPOU3BOACTBA MBUIBHBIX U YITIEBOJOPOIHBIX CMa30K.
13. YcranoBka TepMoo0Oe3MacIMBaHus rava.

14. YcraHoBKa aJIKHIIMPOBAHUS OCH30J1a STUIICHOM.

15. YcraHoBKka MpsAMOM rujpataivu dTUICHA.

16. YcraHoBKa JeruapupoOBaHUS H300yTaHa.

17. YcTaHOBKa CEpHOKUCIOTHOTO NKWJIUPOBAHUS C KACKATHBIM PEAKTOPOM.

DN U AW

Conepxxanue:

Beenenue

Onucanue npouecca

XapakTepucTuka 00beKTa aBTOMaTH3AIUU

Pa3zpaboTka hyHKIIMOHATBEHOM CXEMbI aBTOMATH3alUN

BrI60p TEXHHUUECKUX CPEICTB aBTOMATU3AIIUN

Pacuer HaZie’)KHOCTH OTHOTO U3 U3MEPUTEIHHOTO peodpa3zoBaress
3akioueHue

Jluteparypa

XN R

Bapuant Nel
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Puc. 1.27. Tennosan cxema TypGoycranosin K-200-130 JIM3:

6.3. YueOHO-MeTOMUYeCKOe U HHPOPMALIMOHHOE 00ecIieueHne CaMOCTOATEILHOM
padoThbI

1.

Monna6aesa M.H. ABromaru3zaiusi TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB [ DIIEKTPOHHBII
pecypc]: yuebroe nmocooue/ Monmabaea M.H.— DnekTpoH. TekCcTOBBIE TaHHbIe.— MOCKBa,
Bonorna: Undpa-NUuxenepus, 2019.— 224 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86574.html.— 3BC «IPRbooks»

Cxuptnanze A.I. ABToMaTu3anus TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB [ DNIEKTPOHHBIN
pecypc]: yuebnuk/ Cxuptianze A.I., ®egoroB A.B., Xomuenko B.I.— DiekTpoH. TEKCTOBBIE
nanHsle.— Caparos: Ail [Iu Op Menua, 2019.— 459 c.— Pexum nocryna:
http://www.iprbookshop.ru/83341.html.— 3BC «IPRbooks»

I'e6ens E.C. Teopust aBTOMaTu3aliui TEXHOJOTHUYECKUX MPOLIECCOB OMACHBIX MPOU3BOJICTB
[DnexTponHbIi pecypc]: yuedbnoe nmocoodue/ I'edens E.C., [lactyxoBa E.1.— DnextpoH.
TEKCTOBbIE NaHHble.— OMcK: OMCKUI roCy1lapCTBEHHBIN TeXHUUECKUI yHuBepcuret, 2017.— 94
c¢.— Pexxum noctyma: http://www.iprbookshop.ru/78479.html.— 3BC «IPRbooks»

[Tunsie C.H. ABromaTu3zaliiusi TEXHOJIOTHYECKUX MPOIIECCOB [ DNEKTPOHHBIN pecypc]: yueOHoe
nocoOue /sl CTyJICHTOB BBICIIMX Y4eOHBIX 3aBeJleHUi, 0OyJarouuxcs no HampasieHuto 35.03.06
«Arpourxenepus»/ Iunses C.H., Aponunues JI.H., HepaukoB B.A.— DneKTpoH. TEKCTOBbIE
naHHble.— Boponex: Boponexckuii [ ocynapcTBeHHbIN ATpapHblii YHUBEPCUTET UM.
Nmneparopa Ilerpa Ilepsoro, 2016.— 241 c.— Pexum nocryna:
http://www.iprbookshop.ru/72645.html.— 3BC «IPRbooks»

VYyebGHo-MeToauueckoe nocodbue no aucuumuinHe [IporpamMmmuoe obecrneuenue cuctem
yopaBieHusl. ABTOMaTH3alUsl TEXHOJIOTHYECKUX MPOLIECCOB U MIPOU3BOCTBA [ DNEKTPOHHBIN
pecypc]/ — DneKTpoH. TEKCTOBbIe JaHHbIe.— MockBa: MOCKOBCKHI TEXHHUECKHI YHUBEPCUTET
cBs3M U uHpopmatuku, 2016.— 64 c.— Pexxum nocryna:
http://www.iprbookshop.ru/61530.html.— 3BbC «IPRbooks»

AnteiOaeB P.b. Teopust TEXHUYECKHX CHCTEM M METOJIBI MH)KEHEPHOTO TBOPUYECTBA B PEIICHUN
3aj1a4 aBTOMATU3allMM TEXHOJOTHUECKUX MPOLECCOB [DNEeKTpOHHBIN pecypc]: yuebHoe nocodue/
AntebaeB P.b., 'amuna JI.B., [Ipockypun JI.A.— DieKTpoH. TeKCcTOBBIE JaHHBIe.— OpeHOypr:
OpenOyprekuii rocynapctBeHHbli yauepceureT, 9bC ACB, 2016.— 191 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/61414.html.— 9BC «IPRbooks»

bepapiies B.d. OcHOBBI aBTOMATHU3AIMH TEXHOJIOTHYECKHUX MPOIECCOB OUUCTKU Ta30B M BOJIBI
[DnexTponnsIii pecypc]: kypc nekuuii/ bepapies B.®., [laroxun K.C.— DJIeKTpOH. TEKCTOBBIC
nanuble.— Mocksa: U3narensckuii JJom MUCuC, 2013.— 136 c.— Pexum nocryna:
http://www.iprbookshop.ru/56238.html.— 3B5C «IPRbooks»
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8. UepnoycoBa A.M. ABromMaru3aiys TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOACTB [ DNIEKTPOHHBIN
pecypc]: MeToaudecKue yKa3aHus JJIsl aOUTYPHEHTOB, HOCTYHAIONINX HAa 00y4eHHUE 110
cokpaieHHoi nporpamme/ YepHnoycoBa A.M., TepeHTbeB A.A.— DIEKTPOH. TEKCTOBBIE
nanHble.— OpenOypr: OpenOyprekuii rocynapcrsenHslil yausepeuret, 9bC ACB, 2005.— 30
c.— Pexxum noctyna: http:// www.iprbookshop.ru/50022.html.— 3BC «IPRbooks»

9. Cripenkuii I'A. ABromaru3zaius TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOACTB. YacTh 2
[OnexTpoHHBIN pecypc]: maboparopHbii mpakTUKyM/ Ceipenkuii [.A.— DIeKTpoH. TEKCTOBbIE
nanHble.— HoBocubupck: HoBocubupckuii rocyaapcTBEHHbIM TEXHUYECKUN YHUBEPCUTET,
2014.— 80 c.— Pexxum noctyna: http://www.iprbookshop.ru/45351.html.— 3BbC «IPRbooks»

A e

7.

HNHTepHeT pecypcesl

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

OueHo4yHbIE CpeaCTBA

7.1. Bonipochl Kk nepBoii py0e:kHON aTTecTalluu

1. [ OcHOBBI TEOpPUHU aBTOMATUYECKOTO YIIPABICHHUS.

2. | ABromaruzanus Kak STam B Pa3BUTUU MPOM3BOJCTBA IyTEM 3aMEHbl (PYHKIHUN 4YeIOoBeKa B
TPYAOBOM IpolLIECCE.

3. | Uctopus co3maHuss U pa3BUTUS aBTOMATH3allMM TEXHOJOTUYECKUX M TPOU3BOJCTBEHHBIX
IPOIIECCOB.

4. | [lapameTpsl TEXHOIOTUUYECKOTO TIpoliecca. PerynupyemMeie mapameTpel.

5. | MraoBeHHoe 3HaueHue. MzmMepenHoe 3HaueHue.

6. | OObexrt ynpaenenus. PerynupoBanue.

7. | ABromaruyeckoe ynpasieHue. BxogHoe Bo3nelicTBue.

8. | Cxema aBTOMaTH4E€CKOW CHCTEMBI PETYIUPOBAHMSI.

9. | OnHOKOHTYpHAas aBTOMaruuyeckas cucrtema peryauponanus (ACP).

10. | 3anmaromiee, ympasisitolee 1 Bo3myIaroniee Bo3aeiictue. Ommubka yrpasieHus. Perymnstop.

11. | IlonsaTHs MexaHU3allMM M aBTOMATH3alUHU. JIOCTOMHCTBA M HEAOCTAaTKUM aBTOMATU3UPOBAHHBIX
IIPOU3BOJICTB.

12. | DneMeHThl aBTOMAaTHU3AlMM: TEXHOJIOTWYECKas MOJCHCTEMA, MOACUCTEMbl MaTepUalbHO- U
WHGHOPMAITMOHHO-TEXHUYECKOTO 00€CTICUSHHSI, TOICHCTEMbBI TUTAHUPOBAHUS U YIIPABIICHHSL.

13. | YpoBHH aBTOMaTM3alMK MPOU3BOJCTBA: YACTHYHAs, KOMIUIEKCHass W monHas. OmnpenencHue
CTEINEHU aBTOMATHU3AIIIH.

14. | ABromaTu3aius TEXHOJIOTHYECKUX OOBEKTOB H MPOLIECCOB.

15. | 3aKoHBI peryiaupoBaHHs.
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16.

Tunel perynsaTopos.

17. | KomOuamnposannas CAP. Kackagasie CAP.

18. | Knaccubukamus ACP no npuHLUIY peryaupoBanus. THIIOBLIE BHENTHHE BO3AEHCTBHUS.

19. | biok cxembl ACP. OcHOBHBIE MOJIENH (CTaTUYECKHUE U AMHAMUYECKHE XapaKTEPUCTUKH).

20. | IIpeoOpazoBanus Jlamnaca.

21. | Ilepenarounpie GyHKIIHH.

22. | Ilpumepsl TUIOBBIX 3BeHbEB. COETUHEHMSI 3BEHBEB.

23. | CoctaB OCHOBHBIX (DyHKIIMI aBTOMAaTU3UPOBAHHBIX cUcTeM yrpaBieHus (ACY): ynpasmustomue,
WHGOPMAIMOHHBIE W BCTIOMOTaTeIIbHbIC.

24. | CocraBupie uvactu ACY  TII: TexHuueckoe, TMporpaMMHOE, HH(POPMAIMOHHOE,
OpraHU3aI[MOHHOE U ONIEpPaTUBHOE 0OECIICUCHHE.

25. | 3apaun ACY.

26. | ODranbl pa3pabOTKM W BHEApPEHUS. YNpaBiIeHHE TEXHOJIOTMYECKHMMM TMpoleccamMu |
JIMCTICTYEPU3ALIUSL.

27. | O6ocHOBaHME U pa3paboTKa HYHKIMI CHCTEMbI YIPABICHUS] TEXHOJIOTHYECKUMU IPOIIECCaMHU.

28. | [loctpoenue anropuTMoB (GYHKIIMOHUPOBAHUS U IUKIOTPAMM JHUCKPETHBIX TEXHOJIOTHYECKHUX
MIPOLIECCOB MAIIMHOCTPOUTEIBHOTO MPOU3BOCTBA.

29. | Knaccudukanus ACYTII: GpyHKIMM, BRITOTHIEMBIC YITPABISIONIAM BEIYUCIUTEIBHBIM
KOMILJIEKCOM;

30. | Knaccuduxarmus ACYTII: ypoBeHb 3aHUMaeMOl CHCTEMOH B
OpraHU3aIlMOHHO-TPOU3BOICTBEHHOW HEpapXUU;

31. [ Knaccudukanusa ACYTII: no xapakTepy NpoTeKaHus YIPaBIsIeMOro IPoIecca BO BpEMEHHU;

32. | Knaccudukauus ACYTII: no nokaszareito ycaoBHO HHPOPMAIIMOHHON MOIIIHOCTH 00bEKTa
YOpaBICHUS;

33. | Kimaccudukanua ACYTII: no crenean GyHKIIMOHAILHON PA3BUTOCTHA CUCTEMBI VIIDABICHUSI,

34. | Knaccudukamus ACYTII: no xapakrepy crpykrypsl ACY.

35. | CtpykTypa TEXHMYECKHUX CPEACTB B JIOKAIbHON CUCTEME VIIPABICHHSL.

36. | CpeacTBa HHIAWBUIYAIBHOTO KOHTPOJIS.

37. | CpeacTBa MacCoBOr0 KOHTPOJISI.

38. | CpeacTBa KOHTPOJIS IO BHI3OBY.

39. | VerpoiicTBa curHanu3zanuu. JIMCTaHIIMOHHOE YIIpaBJICHHE.

40. | YcTpolicTBa JOTMYECKOTO YIIPABIEHHUSI.

41. | ABTOMaTHYE€CKHE PETYISITOPHI.

42. | YcrpoiicTBa 3alUTEL

43. | McnionHUTEIbHbIE MEXaHU3MBI.

44. | Perynupyromue opragsl.

45. | OcHoBHBIE TpeOoBaHMs K TeXHUYeCcKUM cpenctBam ACY TII.

46. | PasgoBumnoctu ctpykryp ACYTIL.

47. | AnnaparHast 1 nporpaMMHas paboTa KOHTPOJUIEPOB.

48. | OnepanumonHas cuctema I1C-KoHTposIepoB.

49. | CpeacTBa TEXHOIOTMYCSCKOr0 IPOrpaMMHPOBAHIS KOHTPOJIIEPOB.

50. [ ACYTII ¢ BK BeimonHsiomero nHGopMaroHHbie QyHKITUH.

51. | ACYTII ¢ YBK paborarommii Kak «COBETUHK) OIEPATOPA TEXHOIOTHYECKOTO MPOIIECCA.

52. | ACYTII ¢ YBK pa6oratomuii B pe:xuMe IEHTPATBHOTO YIIPABJISIONIETO (CYyIEepBH30PHOE
YIPaBJICHHE).

53. | ACYTII ¢ YBK paboraroniuii B pe;KUMe HEOCPEACTBEHHOTO IIHM(MPOBOro YIPaBICHHI.

54. | BoamoxkHOCTH ITMGDPOBBIX CPEICTB U3MEPEHHUS U YIIPABICHHUS.

55. [ [IpeumymiecTBa HU(PPOBBIX CPEACTB YIIPABICHHUS 10 CPABHEHHUIO C AaHAJIOTOBBIMHU.

56. | UcnonHuTenpHbIe MEXaHU3MbI TEIIJIOBBIX AJIEKTPUUECKUX CTAHIIUI U MPOIECCOB MepepadoTKu

HedTH.
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57. | ABromaTH3anys yCTPONHCTB TOIIMBOIIOAAYN M 30JI0YIAJICHHS.

58. | ABTOMaTH4eCKHe CUCTEMbI PETYJIMPOBAHUS TPUBOIHBIX TypOUH, MTUTATEIHHBIX HACOCOB,
JIea’paTopoB, MOJOTPEBATENCH, PEIYKIIMOHHO-OXIUTEIBHBIX YCTAHOBOK, TEIUIOOOMEHHOTO
000py/IOBaHMSI.

59. | IlpenoxpaHUTEIbLHBIEC KIAMaHbl TEXHOJIOTHYECKHUX MMPOIIECCOB U YCTAHOBOK

60. | ABToMaTu3anys CueIMaIbHbIX CHCTEM 00€CTICUeHUs paOOTHI SACPHBIX PEaKTOPOB.

61. | Unaukanus, perucTpanusi ¥ peryIupoOBaHUe TEMIIEPATYPhI C ITOMOIIBIO THEBMATHYECKOTO
peryisTopa.

62. | Unaukanus, CUTHAIU3alKs U PETYIIMPOBAHNE TEMITEPATYPhI C TTIOMOIIBIO MTOTEHIIHOMETPA
(MocTa).

63. | Ungukamusi, perucTpaiys, peryJIupoBaHie W CHTHAIM3AINS JaBICHHUSI.

64. | ITpoMbIUIEHHBIE H3MEPUTEIBHBIE NPUOOPHI U IIPE0OPA30BATENN.

65. | Knaccudukamus npuOOpoB ISl K3BMEPESHUS JABICHHMSI.

66. | ’KuaKoCTHbIE MAHOMETPBI.

67. | Yamneunnle MAHOMETPBI M TH(MAHHOMETPBI.

68. | IlpykuHHBIC MAHOMETPBHI.

69. | DnexTpHYecKre MAaHOMETPEI.

70. | IIpeoOpazoBatenu napiaeHus tuna «Candupy.

71. | U3sMepeHne TeMnepaTyphbl.

72. | TepMoMeTpbI pACIIUPSHHS JKUJIKOCTHEIE.

73. | TepmomeTpbl OCHOBaHHBIE HA PACIIMPEHUH TBEP/bIX TeJ (AUIATOMETPUYECKUE U
OUMETAJNINIECKIUE TEPMOMETPEI).

74. | I'a30BbIe MAHOMETPUYECKUE TEPMOMETPHI.

45. | JKumakocTHbIE MAHOMETPHYECKHE TEPMOMETPEL.

76. | KoHjmeHcalmoHHbIC MAHOMETPHUICCKHE TEPMOMETPHI.

77. | DiexTpuyecKrue TEPMOMETPHI (TEpMONIapkl).

78. | TepmoMeTpBI CONPOTHBIICHUS.

78. | Bropuunsie mpuOOpEI 1715 U3MEPEHUS PA3HOCTH MOTCHIIUATIOB (TUPOMETPUUYECKUE
MHJIJTUBOJGTMETPHI, HTOTECHIIMOMETPHI).

79. | Metoanl u3MepeHusi CONPOTUBIICHUS

80. | TexHuueckue cpeacTra A U3MEPEHHsI pacxoja KUIKOCTH U raza (MeTOo/ IepeMEeHHOTO
nepenaja JIaBJIeHUs, PACX0IOMEPHI TOCTOSHHOTO TIepenaa IaBJIeHuUs, PacX0J0OMePhI
MIepPEMEHHOT0 YPOBHS, PACX0JIOMEPHl CKOPOCTHOTO HAIopa. ).

81. | MeTonbl u3MepeHus: ypoBHS — ypOBHEMEPHI (ITOTIABKOBBIM METOJ] U3MEPEHUs YPOBHS,
OYHKOBBIC YPOBHEMEDHI, THAPOCTATHYCCKUE U MHE30METPUUCCKHE YPOBHEMEDDI).

82. | KoHayKToMeTpUUeCKH B €MKOCTHOM METOJBI H3MEPECHUS YPOBHS.

83. | UcnonaurenbHble yeTpolicTBa. MCIIOTHUTEILHBIE MEXAHU3MBI.

84. | PerynmupoBanue TeMIIepaTyphbl.

85. | PerynupoBanue naBieHus.

86. | PerynmupoBanue pacxoja.

87. | PerynupoBanue ypoBHs.

88. | Kimaccudukanus n3mMepuTebHBIX IPeoOpa3oBaTelieil TaBIeHus, pacxoa, TeMIepaTyphl,
YPOBHS M T.JI.

89. | Buasl nepBuyHBIX IpeoOpa3oBaTeseii.

90. | PerynupoBaHue mapaMeTpoB COCTaBa M Ka4eCTBA.
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_ OGpasen 6uiera K nepBoii pybe;kHOi arTecTanun
T'PO3HEHCKHUU I'OCYAPCTBEHHBIU HEDQTAHOU TEXHUYECKHUH YHUBEPCUTET

BWJIET Ne 1
Hucuumnuna ATY u CT
WNHCTUTYT SHEPTETUKHU CMENUAIILHOCTh TeTUIoPHEepTreTUKA U TeTTIOTEXHUKACEMECTP

1. Kakue nocronHcTBa nMeeT nepapxuueckas (MHoroypoBHeBasi) crpykrypa ACYTII.

2. HazoBuTe OCHOBHBIE CXEMbI ABTOMAaTHYECKOTO PEryJIMPOBAHUS MPSIMOTOYHBIX MTAPOTEHEPATOPOB.
YTBEPX/IAIO:

« » 202 r 3aB. xadeapoii

Bonpocel Ko BTOpOii py0e:KHOI aTTecTalluu

1. | Texnonmoruu nmoaaep:xku >ku3HenHoro nukia uzaenud. CALS (Continuous Acquisition and Life
Cycle Support).

2. | Lenu u 3anaun cuctemsl. CucTeMBbl yIpaBIeHUs, OPUEHTUPOBAHHBIE HA TIOJIHBIN )KU3HEHHBIN
LIMKJI TOBapa.

3. | Pacmmpennoe  (meranu3upoBaHHOE)  yHOpaBICHWE  KaleHAApHBIM  IUTAHUPOBAHUEM U
gucrerdyepoBanreM (APS).

>

Cucrtemsl ynpasnenus pecypcamu npennpusitus (ERP). Lenu u 3amaun ux
(bYHKIIMOHUPOBAHHUSL.

CucTeMbl yIpaBIeHUs B3aMMOOTHOIECHUsIMH ¢ ocTaBimukaMu (CRM).

Cucremsnl YIIPABJICHUA, OPHUCHTUPOBAHHLIC HA YIIPABJICHHUC 3dKa3aMU.

Cuctema "Touno-sopeMs" (JIT-TeXHOTOIMN) B COBPEMEHHBIX YCIOBUSIX.

ol Il Il

OcHOBEI MOCTPOCHUA HHTCTPHUPOBAHHLIX CUCTEM YIIPABJICHUS.
OCHOBHBIE IPUHIIMIIBI IIOCTPOCHUA CUCTCM YVIIPABJICHUA ITPOMU3BOACTB.

0. DyHKIIMOHATbHAS CXeMa CHCTEMBI YIIPaBJICHUS aBTOMATH3WPOBAHHBIX TPON3BOACTB (AlT)

10. | Pactipenenenue GpyHKIMI yrIpaBIeHUs M0 HEPAPXUICCKUM YPOBHSIM.

11. | YHudukanys 3JeMSHTOB CUCTEM YIIPABICHHS.

12. | CocraB KOMILIEKCAa TEXHUYECKUX CPEACTB: YIPABIAIOLUIUI BBIYUCIUTEIbHBINA KOMIUIEKC,
CpeICTBa MOIYy4YeHHUsI, TPeoOpa30BaHusl, XpaHEHHsI, OTOOpAKEHUS U PETUCTPALUK HHOpMAIUH,
YCTPOMCTBA [10/1a41 CUTHAJIOB M UCIIOJIHUTENBHBIX YCTPOMCTB.

13. | Ompenenenne TII. OcHoBHbie nementsl TII: paGouuit nukn (o6padotka, cOopka), KOHTPOIIb,
BCIIOMOTaTEIbHBIC ¥ TPAHCTIOPTHO-HAKOMUTEIILHBIC ONIEPAIIHH.

14. | ITonsiTe pabovero MUKIA U PEKUMBI €T0 BBHITIOTHEHHS: TIOTyaBTOMATUYECKUN, aBTOMATUYEeCKUN
W aBTOMATHU3UPOBaHHBIN. Tunosas cTpykrypa apTomarudeckoro TII.

15. | OcHoBuble xapakrepuctuku T11 u T111.

16. | DddexrrnBHOCTH paOOTH ABTOMATH3UPOBAHHBIX MPOU3BOJACTB. [10HATHE THOKOCTH.

17. OcHoBHBIE XapaKTCPUCTUKN aBTOMATU3UPOBAHHOIO IMponecca: Mporu3BOAUTCIbHOCTD, CTCIICHD
dBTOMAaTuU3aluu, I' HOKOCTD

18. | OcobeHHOCTH aBTOMATU3ALUK Pa3IMYHBIX THIOB MPOU3BOACTB. [loHATHE kecTKOM M rHMOKOi
aBTOMAaTH3allMU TEXHOJIOTUYECKUX MPOLIECCOB.
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19.

HOI[FOTOBKB. TCXHOJOI'MYCCKUX HpOI.[CCCOB nu HpOI/I3BOILCTB K aBTOMAaTHU3alum. MO,Z[epHI/I3aI_II/I$I nu
MexaHu3anus 000pyI0BaHUsL.

20. [ CranouHoe obecrieueHre aBTOMAaTU3MPOBAaHHBIX IPOU3BOACTB. TpeGoBaHuE K CTAaHOYHOMH
MTOJICHCTEME.

21. | Peanu3amusi mepBOM CTYyNEHHM aBTOMAaTH3allMu (JOKAJIbHOW) Ha YPOBHE TEXHOJIOTHYECKOTO
XapaKTepUCTUKH ¥ MOJEIIH 00OPYIOBAHMS.

22. | Texuuueckas peaausalusi CUCTEM yIPABICHUS: KOMUPOBAIbHBIC, KYJIAYKOBHIE, ITUKIIOBBIC U
YHCJIOBOE IporpaMMuoe yipasienue (UITY).

23. | Cuctembl ynpaBieHHs] aBTOMaTU3UPOBAHHBIM 000pY/IOBAaHUEM: BPEMEHHBIE U Pe(PIICKTOPHBIC.
000pY/IOBaHHSI.

24. | CTaHKM aBTOMATHI, IIEpeHAIa)KMBaeMbIe arperarHble CTaHKH, arperatuele ctanku ¢ YITY.

25. | KoHcTpyKTHBHBIE 0COOEHHOCTH CTaHOYHOTO 000pynoBanus ¢ UITY.

26. | Cranku s 00paOOTKH TeNl BpalleHHUs — MAaTPOHHBIE TOKApHbIE CTAHKU, MATPOHHO-IIEHTPOBBIE
TOKapHBIC CTAHKHU.

27. | MHoroomnepaifoHHbIe CTAHKH — 00padaThIBAIONIHE IEHTPHI

28. | CuctemMbl MHOTOOTIEPAIIMOHHOTO CTAHOYHOTO O00OPYIOBAHUS: TTOaYH M 3arPy3KH MaJIeT,
WHCTPYMEHTAJIbHAS, KOHTPOJIbHO-U3MEPUTEIbHAS, YIAICHUS CTPYKKH.

29. | Beibop, pa3paboTka ¥ BHEIPEHUE JIOKAJIIbHBIX ABTOMAaTHYECCKUX CUCTEM.

30. [ OcobennoCTH BBIOOpA M peaTH3aIi METOIOB IOCTHKCHUSI TOYHOCTH TIPH aBTOMATHYECKOM
cOopKe.

31. | CTpyKTypbl CHCTEM aBTOMATHU3UPOBAHHONW COOPKH.

32. | Opuenrauuss 0OBEKTOB B COOpPOUYHOM MpoU3BOACTBE. OpPHUEHTHPOBAHUE MPUCOECTUHIEMbIX
JieTajgel OTHOCUTEIILHO 0A30BBIX.

33. [ CoBMelieHre OCHOBHBIX M BCIIOMOTATEIbHBIX KOOPJAMHATHBIX CUCTEM JICTaJICH ITPH cOOpKe.

34. | CriocoObl ¥ CpeicTBa aBTOMATH3AIIMH TOJIa4H 3ar0TOBOK M JIeTajel Ipu cOOpKe.

35. | CnocoObI OpHeHTALINN AEeTAIEN, TPeAHA3ZHAYEHHBIX UL COOPKH.

36. | Ilomaua neranei U3 Mara3uHOB, KaCCET, JIGHT K COOPOUYHBIM, 00pa0aThIBAIOIIUM UITH JPYTUM
MTPOM3BOJICTBEHHBIM CHCTEMAaM.

37. | llonaua HeopueHTHpOBaHHBIX nAeraneil. CTpyKTypa CHCTEMbI MOAAYM HEOPHUEHTUPOBAHHBIX
3aroTOBOK.

38. | byHKepHBIE CHCTEMBI.

39. [ ABromarm3aiiusi ynpaBieHHs Ha 6a3e MpOrpaMMHO-TEXHUYECKUX KOMILIEKCOB.

40. | I'mbxkue npounsBoacTBeHHBIE crcTeMbl (I'TIC).

41. | OcnoBuble TepMuHbI M onpenencHus I'TIC. Onpenenenue u xpoHosorus pasputus ['TIC.

42. | CoBpemeHHBIE TpeOOBAHUS K MPOMBIIICHHOMY MPou3BoCcTBY B yeimoBusax ['TIC.

43. | Ob6macti 3(pbhekTHBHOrO IpUMeHeHNs U nepcrekTusbl pa3surus ['TIC.

44. | KommiekcHasi aBTOMaTH3aIlHs OPraHu3allnOHHO-DKOHOMUYECKUX (PYHKIIMIA MTPOU3BOACTBEHHOMN
CHCTEMBI.

45. | Pazgenenne I'TIC mo opraHM3allMOHHBIM IpHU3HAKAM: THOKWN MPOM3BOJCTBEHHBIH MOIYIb
(I'TIM).

46. | I'uOkuii aBromaru3upoBaHHbI yyacTok (I'AY).

47. | I'mbkast aBromaruzuposannas qunaus (IAJI).

48. | I'nOkwmii apromaru3upoBanHbii 1ex (IALL).

49. | I'mbkuii aBToMaru3upoBaHHblil 3aBox (I'A3).

50. | Pazmuune mexay podbororexandeckuM komiiekcoM (PTK) u I'TIM.

51. | 3amaun aBromarumueckoro koHtposs I'TIC. TunoBas cTpykTypa CUCTEMbI aBTOMaTHUECKOTO
koHTpoJs (CAK).

52. | Bugsl xorTposs B I'TIC: 1o 06paboTkm, B mporecce 00pabOTKH, Iociie 00paboTKH.

53. | OObeKThI KOHTPOJIS: 3aTOTOBKH, 000PYAOBaHUE, HHCTPYMEHTBI, TEXHOJIOTUYECKUN TIPOIIECC,
W3ICTIHSI.

54. | Cucrema TeXxHHUYECKOW NMArHOCTUKH OO0OpymHOBaHUsS. MeTonbl KOHTPOJS U3 B IpoIecce

00paboTku. KoHTpOJIb C TTOMOIIBIO KOOPAMHATHBIX M3MepuTeabHbIX MamuH (KUM). [puammn
jeiicteus ¥ Bujibl KMM.
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55.

OcCHOBHBIE KOHTPOIUPYEMBIE TapaMeTpsl. KOHTposs kauecTBa 00pabOTKH Ha CTAHKE.

56.

KonTposb cocTossHUA HHCTpYMEHTAa. TeKyIui 1 MepHoOaUIe CKHil KOHTPOIb.

S7.

MGTOIH)I JUATrHOCTUKHU COCTOAHUSA MHCTPYMCHTA.

358.

VYenosus dyaknmonnposanne KMM. 'nOkue u3MepuTeIbHbIe MOTYIIH.

59.

®opmel rubkocTu I'TIC: MamuHHas, TEXHOIOTHYECKAsI, CTPYKTYpHAasi, TporpaMMHasi,
IIPOM3BOJICTBEHHAs M MapILIPYTHAs.

60.

Hanexxnocts dyaximonuposanus I'TIC mo mapamerpam: oTkas, c0oii 1 paboToCHOCOOHOCTE.

61.

TpeboBaHMs K TEXHOJIOTHYECKOMY 000pyI0BaHUI0, BcTpanBaeMomMy B ['TIC.

62.

Oco0eHHOCTH aBTOMATU3UPOBAHHOTO TEXHOIOTUYECKOTO 000PYA0BaHUS Al 00paboTKU
JIeTaeH TUIIA «TeJI BpallCHHSD W KOPITYCHEIX JICTaJICH.

63.

Cocras PTK, PTJI u PTY. Onupenenenne norpedHocty B PTK.

64.

Cucrema obecnieuenus ¢pynkimonupoBanus ['TIC: aBroMmaTuznpoBaHHas
TpaHCIOPTHO-cKIanckas cucrema (ATCC).

65.

ABTOMaTH3MPOBAHHASI CUCTEMA HHCTpyMeHTaabHoro ooecneueHus (ACHO).

66.

Cuctema aproMarn3upoBanHoro KoHTpourst (CAK).

67.

ABTOMATU3UPOBAHHAS cUCTEMA yaalleHust 0Txon0B (ACYO).

68.

ABTOMAaTH3UPOBAHHAS CHCTEMA YIIPABICHHMS TeXHojgorndeckumu nporeccamu (ACY TII).

69.

CucreMa asroMarn3upoBagHoro npoekruposanug (CAILIP).

70.

ABTOMaTH3UPOBAHHAS CHCTEMa TEXHOJOTHYEeCKOH moaroroBku npoussoactea (ACTIIII).

71.

ABToMatm3upoBaHHas cuctema ynpasiaeHus (ACY).

72.

Texunueckue cpencrsa ATCC. CtpykrypHas KiacCU(pHUKaLKs TPaHCIOPTHO- HAKOTUTEIbHBIX
CHCTEM.

73.

ATCC c¢ aBroMaru3upoBaHHbIMM cTemiaxkamu HakonurensimMu. ATCC ¢ koHBeilepamu
HAKOIMTEISIMH.

74.

Kom6uuupoBaaasie ATCC.

45.

bes3penncoBbie cpeacTaa TpaHcroptupoBanus B I'TIC.

76.

CucTeMBbl MapIIPYTOCICIKESHHSI POOOKAPOB.

O0pasen Ouiiera Ko BTOPOii py0e:KHOH aTTecTAlMU

T'PO3HEHCKHUH IF'OCYAPCTBEHHBIM HE®TAHOU TEXHUYECKUU YHUBEPCUTET

BWJIET Ne 1

Jucnunnuaa ATY u CT
WHCTUTYT SHEPTeTUKU _ CHEHUAJIBbHOCTh TeIIOPHEPreTUKA U TEIJIOTEXHUKA CEMECTp

1. [To kakuM mapaMeTpam OJIKHA OBITH MPETyCMOTPEHA TEIUIOBAs 3alIUTa Ha
naporeHeparopax.

2. Kakumu cpeacTBamu aBTOMaTHYECKOTO PETYIMPOBAHUS OCHAIIEH y3€J MOATOTOBKH YKHIKOTO
TOTUIHBA.
VYTBEPXJIAIO:

« »

202 r 3aB. xadempoii

7.2 BOHpOCLI K 9K3aM€EHY IO JTUCHHUIIJINHE «ABTOMaTI/I3aHI/IH TEXHOJOIHYECCKHUX IMPOIECCOB»

1. | [TapameTpsl TEXHOIOTHYECKOTO Tpoliecca. PerynupyemMoie mapamerpbl. MrHOBEHHOE 3HAUYCHHE.
M3mepenHoe 3HAYCHUE.

2. | O6bekT ynpasineHus. PeryaupoBanue. ABToMaTHYeCKOE yIipaBiieHue. BxoqHoe Bo3eiicTBHE.

3. | Cxema aBTOMAaTU4YeCKON CHUCTEMbI perynupoBaHusa. OJIHOKOHTYpHas aBTOMaTHYECKasi CUCTEMA
perymupoBanus (ACP).
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4. | 3aparomee, ympasisioliee U Bo3Mylaolee BosaeiictBue. Omubdka ynpasienus. PeryasTop.
[TonsiTHst MexaHH3alMK ¥ aBTOMaTH3auu. JIOCTOMHCTBA M HEAOCTATKA aBTOMAaTU3UPOBAHHBIX
IIPOU3BOJICTB.

5. | DnemMeHThl aBTOMAaTH3allMU: TEXHOJOTWYEeCKass MOACUCTEMA, MOACUCTEMBI MaTepUaJbHO- M
MHGOPMALIMOHHO-TEXHUUECKOI0 00€CIIeUeHUs, TOCUCTEMbI TNIAHUPOBAHUS M YIIPABJICHUSI.

6. | YpoBHM aBTOMarHh3aluu NPOU3BOJCTBA: YaCTHUYHAs, KOMIUIEKCHass W moiHas. OmnpeneneHue
CTEIIEHH aBTOMAaTH3alMi. ABTOMAaTH3aLUsl TEXHOJOTHYECKUX OOBEKTOB U ITPOLIECCOB.

7. 3axoHs! perymuposanus. Tumsl perynstopos. Komounuposannas CAP. Kackagasie CAP.

8. | Knaccudukanus ACP no npunuuny peryiaupoBaHus. TumnoBble BHeNIHHE Bo3aecTBus. biok
cxembl ACP. OcHOBHbIE MOJIENN (CTaTHYECKUE U JUHAMUYECKHE XapaKTePUCTUKH).

9. | IlpeoOpazoBanus Jlammaca. Ilepematounsie ¢ynkiuu. [IpuMepsl THIOBBIX 3BEHBEB.
CoennHeHus 3BEHbEB.

10. | CoctaB OCHOBHBIX (h)YHKIIMH aBTOMAaTU3UPOBAHHBIX cucTeM yrpasieHus (ACY): ynpasistomue,
uHpopManmonHele W BcrmomorarenbHele. CocrtaBHble vactu ACY TII:  texHmyeckoe,
IporpaMMHO€E, HH(OPMallMOHHOE, OPTaHU3AIIMOHHOE U OTIepaTUBHOE 00eCIeUeHHUE.

11. | 3apaun ACY. Dramnbl pa3pabOTKH U BHEIPEHUS. YIIPABICHUE TEXHOJIOTHUYECKUMHU MPOIIECCAMU U
JUCIIeTYEpU3aLUs.

12. | OGocHoBaHue U pa3paboTKa (HYHKIMI CUCTEMBI YIIPaBJICHUS TEXHOJOTUYECKUMU MPOLIECCAMH.
[TocTpoenue anropuTMoB (PyHKIIMOHUPOBAHUS U LUKIOIPAMM JUCKPETHBIX TEXHOJIOIMYECKUX
IIPOLIECCOB MAILIMHOCTPOUTENILHOTO IPOU3BOJICTBA.

13. | Knaccugpukamuss ACYTIL:  ¢yHkumMu, BBINOTHSEMbIE YHPABISIOIIUM  BBIUYMCIUTEIBHBIM
KOMIUJIEKCOM; YpPOBEHb 3aHMMAEMOM CHCTEMOH B OpraHU3alMOHHO-IIPOM3BOJCTBEHHOM
MEPAPXHHU; 110 XapaKTepy NPOTEKAHUS YIIPABIISIEMOI0 Mpoliecca BO BpEMEHH U JP.

14. | CTpykTypa TEXHUUECKHX CPEJCTB B JIOKaJIbHOM cucTeme ynpasieHus. CpeacTsa
MHAMBU1YAJIbHOI'O M MaCCOBOIO KOHTPOJISI M KOHTPOJIS IO BBI3OBY.

15. | YerpoiictBa  curHanu3auuu. [ucTaHUMOHHOE — yIpaBi€HHE. YCTpPOMCTBA  JIOTMUECKOIO
YIOPaBJIEHUSI.

16. | ABromMaTu4eckue peryyisaropbl. YCTpoicTBa 3aliuThl. MICIOTHUTENBHBIE MEXAHU3MBI.
Perynupytomme oprassl.

17. | OcHoBHble TpeboBaHus K TexHnueckuM cpeacrsaM ACY TII. PazHoBUIHOCTH CTPYKTYpP
ACVTII.

18. | Anmaparnas u mporpaMMHasi paboTta KOHTposuiepoB. OnepannoHHas cucremMa
TI1C-xoHTpOmiepoB. CpeacTBa TEXHOJIOTHYECKOI0 IPOrPaMMHUPOBAHUS KOHTPOJUIEPOB.

19. | ACYTII ¢ BK Bemomnnstomiero uagopmarmonssie pynkuun. ACYTII ¢ YBK paGoratomimii kak
«COBETUHK» ONEPATOPA TEXHOJOTHMUYECKOI0 IpoLecca.

20. | ACYTII ¢ YBK pa6oraromuii B pexuMe ICHTPATHHOTO YIIPABIISFOMIETO (CYyIepBH30PHOE
ynpasinenue). ACYTII ¢ YBK paboraromuii B pexxrMe HeNoCpeACTBEHHOTO H(POBOTo
YOPaBICHUSI.

21. | Bo3amoxxHOCTH LH(POBBIX CPEICTB U3MEPEHUA U yrpasieHus. [Ipenmyiectsa udpoBbIx
CPEJCTB YIIPABJICHUS 10 CPABHEHUIO C AaHAJIOTOBBIMH.

22. | WcnonHuTENbHbIE MEXaHU3MBbI TEIUIOBBIX AIEKTPUUYECKUX CTAHIIMK U MPOLIECCOB NMEpepadoOTKU
HEe(TH.

23. | ABTomMaTu3alys YCTPOWCTB TOINIMBOIOAAYH U 30J10YIAICHHS.

24. | ABTOMaTHYECKHUE CHUCTEMbl PEryIHUpOBaHUS MPHUBOAHBIX TYpOUH, MUTATENbHBIX HACOCOB,
JIea’paropoB, MOAOTrpeBareNel, peayKIMOHHO-OXJIQJAUTENbHBIX yCTaHOBOK, TETIOOOMEHHOTO
000pyIOBaHU.

25. | IIpenoxpaHuTenbHble KiIanaHbl TEXHOJOTHYECKUX IMPOLIECCOB U YCTAHOBOK

26. | ABromaru3alys CIEIUAIBHBIX CUCTEM 00ecieueHUs] pa0OThI SIIEPHBIX PEAKTOPOB.

27. | Unaukaumsi, perucTpanus U peryaiupoBaHUe TEMIIEPATYPhl C IOMOILBIO THEBMAaTUYECKOTO

perynsitopa. MHIuKaIus, CATHATIN3AIUS ¥ PETYIMPOBaHUE TEMIIEPATYPBI C IIOMOIILIO
MOTEHITHOMETpa (MOCTA).
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28.

WNHpaukanus, peructpaiusi, peryjiupoBaHUe U CUTHANU3auus JapieHus. [IpoMbliieHHbIe
U3MepuTenbHbIE MPUOOPH! U TpeodpazoBatenu. Kinaccudukanus npuOopoB 11si ©3MEPEHUS
JIABJICHUSL.

29. | Bropuunbie mpuOOpHI 11sl H3MEPEHUS PA3HOCTH MOTEHITMAIOB (MTUPOMETPUUYECKUE
MUJUTMBOJIETMETPBL, TOTEHIIMOMETPHI).

30. | MeToabl n3MEpEeHUs COMPOTHBIICHHS

31. | Texaudeckue cpeAcTBa AJisi U3MEPEHUSI PACX0/1a KUJIKOCTH M raza (MEeTOJI MepeMEHHOTO
nepenaja JaBJIeHUs, pacX0JOMEPbI IOCTOSHHOIO NIepenaaa 1aBIeHUs, pacX0JOMePbI
MIEPEMEHHOTO YPOBHSI, PACXOJOMEPHI CKOPOCTHOTO HAIOpa. ).

32. | MeToapl u3MepeHus ypoBHS — YpOBHEMEPHI (TIOTUTABKOBEIN METOl U3MEPEHUS YPOBHS,
OYHKOBBIE YPOBHEMEDHI, THIPOCTATUUYECCKUE U MTbE30METPUUECKUE YPOBHEMEPHI).

33. | KoHaykToMeTpuueCKUil 1 €MKOCTHOM METOJIbI H3MEPECHHS YPOBHSI.

34. | McnonHuTenbHbIE YCTPOUCTBA. MICTIOTHUTEIbHBIE MEXAHU3MBI.

35. | PerynupoBanue TemMueparypsl. PerynnpoBaHue qaBICHHS.

36. | PerynupoBanue pacxona. PerynupoBanue ypoBHs.

37. | Knaccuduxkamus n3mMepuTeabHbIX TpeoOpazoBaTeseil 1aBleHus, pacxoaa, TeMIepaTyphl,
YpOBHs U T.1. Buzbl nepBuuHbIX peodpazopareneil. PerynupoBanue nmapameTpoB cocTaBa u
Ka4eCTBa.

38. | Texnomoruum momnep:xku xxu3nennoro nukia ugenuid. CALS (Continuous Acquisition and Life
Cycle Support).

39. | LUenu u 3agauu cucteMbl. CUCTEMBI YIIPABICHUS, OPUCHTUPOBAHHBIC HA MOJTHBINA KU3HECHHBIN
LIMKJI TOBapa.

40. | Paciupennoe  (meTaduM3MpOBAHHOE)  YIpaBICHHUE  KaJeHIApPHBIM  IUIAHUPOBAHHEM U
gucneTyepopanueM (APS).

41. | Cucremnl ynpasienus pecypcamu npennpusatus (ERP). Lenu u 3amaun nux
(DYHKIITHOHUPOBAHUS.

42. | Cuctembl ynpaBieHHs B3aUMOOTHOIEHUsIMH ¢ noctaBiukamMu (CRM). CucreMbl ynipaBieHus,
OPHUEHTHPOBAHHKIC HA YIIPABICHUE 3aKa3aMU

43, | Cucrema "Touno-BoBpeMs" (JIT-TeXHOJIOIHMN) B COBPEMEHHBIX YCIIOBUSIX.

44. | OCHOBBI IOCTPOEHUS UHTETPUPOBAHHBIX CUCTEM YIPABICHMUS.

OCHOBHBIE NPUHILIMIIBI TIOCTPOECHUS] CUCTEM YNPABJICHHUS IPOU3BOICTB.

45. | OyHKIMOHATBHAS CXeMa CUCTEMBI YIIPABICHUS aBTOMAaTH3UPOBAHHBIX TIPOU3BO/ICTB
(AIT).Pactipenenenue GyHKIMI yIpaBIeHUs 110 HEPAPXUUECKUM YPOBHSIM.

46. | Yauduxauusa 1eMEHTOB CHCTEM YIIPABICHUSL.

47. | CoctaB KOMIUIEKCA TEXHHUYECKHUX CPEACTB: YMIPABISIONINN BBIYUCIUTEIbHBIN KOMILIEKC,
CpeICTBa IMOJy4YeHHUs1, MpeoOpa3oBaHUsl, XpaHEHUs, OTOOPaKEHUS U perucTpaiui HHPopMaLuu,
YCTPOMCTBA MMOAAYU CUTHAJIOB U UCIIOJIHUTEIBHBIX YCTPOUCTB.

48. | Onpenenenue TII. OcHoBHbIe 31eMenTH! TI1: paGounii ukn (06paboTka, cOOpKa), KOHTPOIIb,
BCIIOMOTATEJIbHBIE U TPAHCIIOPTHO-HAKOIIUTEIbHBIE OTIEPAIIUH.

49. | TlonsTue pabovyero NUKIA U PEKUMBI €TI0 BHIITOTHEHUS: TIOJTyaBTOMATHUECKH, aBTOMAaTHYECKHIA
M aBTOMAaTHU3UPOBaHHEINA. THIoBas CTpykTypa aproMaruueckoro TII.

50. | DpdexTuBHOCTH pabOTHl ABTOMAaTU3MPOBAHHBIX MPOU3BOACTB. [10HITHE THOKOCTH.

51. | OcHOBHBIE XapaKTEPUCTUKH ABTOMATU3MPOBAHHOIO IpoLEecca: MPOU3BOAUTEIBHOCTh, CTENCHb
OcoOeHHOCTH aBTOMATH3allMK PA3TUYHBIX THUIIOB MPOU3BOACTB. [loHATHE XKeCTKOW M THOKOM
aBTOMATH3alMU TEXHOJIOTUYECKUX MPOIIECCOB.aBTOMATH3AIMH, THOKOCTh

52. | IloaroToBKa TEXHOJIOTMYECKUX MPOIECCOB U MPOU3BOACTB K aBTOMATU3AIIMU: MOICPHU3AIUS U
MeXaHu3alus 000pPyI0BaHHUS.

53. | Texaudeckas peanu3anusi CUCTEM YIPABICHHS: KONHUPOBAIbHBIC, KYJIAYKOBBIC, ITUKIOBBIE U
YICIIOBOE MIporpaMMHoe yipasienue (UITY).

54. | Cranku nast 06paboTKH Te BpalleHHsl — HaTPOHHbBIE TOKAPHbIE CTAHKH, TATPOHHO-LIEHTPOBbIE
TOKapHbIE CTAHKHU.

55. | OcobeHHOCTH BBIOOpa M peau3aiii METOJOB JOCTHKEHUS TOYHOCTH IMPU aBTOMATHYECKOMN

cOopKe.
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56. | KommiekcHas aBTOMaTH3a1Ms OpraHU3allMOHHO-9KOHOMUYECKHUX (DYHKIIUI TPON3BOJICTBEHHOM
CHUCTEMBI.

57. | Cucrema TeXHUYECKOW AUATHOCTHKU 00OpYyIOBaHUS. MeTo bl KOHTPOJISI U3ACIUH B IPOIecce
00paboTku. KoHTpOIIb ¢ TOMOIIBIO KOOPIUHATHBIX W3MepuTelbHbIX MamuH (KMUM). [Tpuniun
nerictBrs U Buasl KMM.

58. | 3amaun aBromatuyeckoro koHTposisi ['TIC. TumoBas CcTpyKTypa CHUCTEMbl aBTOMAaTHYE€CKOTO
koHTpoJIst (CAK).

OO0pa3zen IK3aMeHAIIMOHHOT0 OUJIeTa

T'PO3HEHCKHUH I'OCYIAPCTBEHHBIN HEQTAHON TEXHUYECKHH YHUBEPCUTET

BWJIET Ne 1
Huctummaa ATY u CT
WHCTUTYT SHEPreTUKH CHENHNAIbHOCTh TernosHepreTHKa U TeIUIOTEXHUKA CeMecTp 7

1. JlaiiTe xapakTepuCcTUKY Kaxaomy pexxumy padorst BM B ACY TII.

2. Kakumu cpeacTBaMu aBTOMaTHYECKOTO PETYIIMPOBAHUS OCHAIIEH y3€J MOATOTOBKH YKHIKOTO
TOTLITUBA.

3.  Hnaukanus, peructTpanus U peryJmpoBaHre TEMIIEPATyphl C TOMOIIBIO THEBMATHYECKOTO
perymstopa (TIRC mHeBM.)

VYTBEPXIAIO:
« » 202 T 3aB. kadenpoit

7.4 Tekymuii KOHTPOJIb
Bonpocsl kK NpakTH4YeCKNUM 3aHATHAM

OcCHOBEI TCOPHUU aBTOMATHUYCCKOT'O YIIPABJICHUA.

ABTOMaTI/ISaHI/ISI KaK 3TaIll B pa3BUTHU IMPOU3BOJACTBA ITYTEM 3aMCHBI (bYHKHI/II\/'I YCJIOBCKAa B TPYA0OBOM

nporiecce.

I/ICTODI/IH CO3JaHuA M pa3sBUTHUA aBTOMATU3AlMH TCXHOJOTMYCCKUX W IIPOMU3BOJACTBCHHLIX ITPOLCCCOB.

[TapameTpbl TEXHOIOIHYECKOTO Mpolecca. Perynmupyembie napaMeTphl.

MrHOBEHHOE 3HAYCHHE. HSMepCHHOC 3HA4YCHUC.

Oo6bexT ynpasnenus. PerynupoBanue.

ABTOMaTHuYECKOE ynpaBieHHE. BXogHOE BO3IEHCTBHE.

(CxeMa aBTOMaTHYECKON CUCTEMBI PETYIHPOBAHMS.

OpnHOKOHTYpHas aBTomMarnueckasi cuctema peryaupoBanus (ACP).

3apmaroree, yrpasisioliee U Bo3MyIaromiee Bo3aeiicteue. Ommobka ynpasieHus. Perymstop.
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[ToHsTHS MeXaHW3allUM W aBTOMATWU3aluU. J[OCTOMHCTBA W HEJOCTATKH aBTOMATH3UPOBAHHBIX
MIPOU3BOJICTB.

DNEeMEHThl  aBTOMAaTH3allMU: TEXHOJIOTMYECKasi IMOJICUCTEMa, IMOJACHUCTEMbl MaTepUalbHO- U
1H(}OPMAIIMOHHO-TEXHUUECKOTO 00eCTeyeH s], OJICUCTEMbI TUIAHUPOBAHUS U YIIPABICHHUS.

ypOBHI/I aBTOMAaTU3aluu NpoOU3BOACTBA: YaCTUYHAA, KOMIUICKCHAA W ITOJIHAs. OHpeIICJIeHI/IG CTCIICHHU
dBTOMAaTU3allMH.

ABTOMATH3AINS TEXHOJIOTMYECKUX OOBEKTOB U IIPOIIECCOB.

3aKOHBI PETYIUPOBAHUSL.

Tunsl perysisaropos.

Komb6unuposannasi CAP. Kackagusie CAP.

Knaccudukamuss ACP o npunIiuny perynupoanus. TUITOBbIE BHEITHNAE BO3ACHCTBUSL.

brok cxempr ACP. OcHOBHBIE MOZIeNH (CTaTUYECKHE U TUHAMUYECKUE XapaKTEPUCTHKH ).

[Ipeo6paszoBanus Jlamnaca.
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7.5. Kputepuu ornieHuBas TeKyIiei, pyoeHOM U MPOMEKYTOYHOM aTTeCTalluu

Taoauma 7
Iliianupyembie pe3yJabTaThbl 0CBOCHHS KpuTtepuu oueHuBaHUs Pe3yJibTATOB 00yYeHUst HanMeHoBaHme
KOMIIETEHI[UH
u MeHee 41 6aJ110B 41-60 6as1s10B 61-80 6as1i10B 81-100 6a;Li10B OLEHOHOTO
(HEeYTI0BJIETBOPHUTEILHO) (Y10BJIETBOPHUTEILHO) (xopo1io) (OTJIMYHO) cpeacTBa

OIIK-2. Cioco0GeH MpUMEeHSTh COOTBETCTBYIOIIUH (PU3HKO-MaTeMaTUYECKUI anmapar, METO/Ibl aHAJIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U
9KCIEPUMEHTATIBHOIO UCCIIEAOBAHMS TP PELICHUH IPO(PECCUOHAIBHBIX 3a/1au.

3uath: OCHOBBI 0€30I1acCHOCTH CdopmuposanHsle, HO CdopmupoBanHbIe

(1)yHKHI/IOHI/Ip0BaHI/I}I coiepiKale OTACIbHBIC CUCTEMATHYCCKUEC
poOeITBl 3HAHUS 3HAHUA

ABTOMATHU3UPOBAHHBIX u

®parMeHTapHble 3HAaHUS Henonnsie 3HaHuA

POOOTU3UPOBAHHBIX MIPOU3BOJICTB,

OCOOCHHOCTH aBapuii Ha O0O0BEKTax

TETJIODHEPTETUKH.

VYMmernh: TPOBOJIUTH KAYECTBEHHBIA U VYMeHust MoJIHsIe, Cdopmuposannsie

KOJIMYECTBEHHBI aHAIW3 OIACHOCTEH JOMyCKatoTes HeGonbline YMEHHS

YacTtuyHble YMEHUS Henonusie ymenust OIINOKH
00BEKTOB TEIUIOPHEPTETUKHI u

TCIIJIOTCXHUKHU HA OCHOBC TCOPHUU pUCKaA

Buajers: OCHOBHBIMHU METOJaMu
M3MEpeHHi, 00pabOTKK pe3ylnbTaToB U

OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

YactuaHoe BJIaaACHHC
HaBbIKaMH

Hecucremarnueckoe
MIPUMEHEHNE HABBHIKOB

B cucremarnuyeckom
MIPUMEHEHUN HAaBBIKOB
JIOITYCKAIOTCs TIPOOEIIBI

3HaHUN

YenemHoe u
CHCTEMATHYECKOE
HpI/IMeHeHI/Ie HAaBBIKOB
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8. OcobeHHOCTH peajn3anuu JUCHMILUIUHBI J1JIs1 MHBAJIU/I0B U JIUI[ ¢ OTPAHNYEHHBIMU

BO3MOKHOCTHMMU 310POBbSI

Jns  ocymiecTBIEHHsI TPOLEAYp TEKYIIero KOHTPOJIS YCIIEBaeMOCTH W MPOMEXYTOUHOMH
arrecTalMi oOyYaroIUXCsl CO3AaHbl (POHMBI OIEHOYHBIX CPEICTB, AAANTHPOBAHHBIC I MHBAIUAOB U
JHUIl C OTrPAaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M TIO3BOJISIONIME OIICHUTh TOCTHKEHHE HMHU
3aIUTAaHUPOBAHHBIX B OCHOBHOH 00pa30BaTelbHON NpOrpaMMe pe3ylbTaToB OOydYeHHUs W YPOBEHb
Cc(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B oOpa3oBarenbHOW mporpamme. @Dopma
OpOBEeIEHUs. TEKyLIeH arTecTauuMud JAis  CTYACHTOB-MHBAJIUAOB  yCTAHABIMBACTCS C  Y4ETOM
WH/IMBUAYAIbHBIX TICUXO(PHU3NYECKUX OCOOEHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, NMHUCBMEHHO Ha
KOMIbIOTEpe, B (hopme TecTupoBaHus W T.01.). [lpm TecTHpoBaHWU 1Sl CcIAOOBHISAIIMX CTYACHTOB
UCTIONB3YIOTCS (DOHIBI OLIEHOYHBIX CPEICTB C YKpYHMHEHHBIM mpudroM. Ha sx3ameH mpumiamaercs
COIIPOBOXKAAOLINM, KOTOpBIM  OoOecreynBaeT TEXHHUUYECKOE  CONpPOBOXKICHHE  cTyaeHTy. Ilpu
HEOOXOMMOCTH CTYJACHTY-WHBAIUAY MPEIOCTABISACTCS JOMOJHUTEIBHOE BPEMs JUIsl HOATOTOBKH OTBETA
Ha »Jk3aMmeHe (unu 3adere). OOydammmecs C OrpaHMYCHHBIMH BO3MOXKHOCTAMH 3J0POBBS U
o0ydaromuecst HHBAJIHN/IbI 00ECIICUNBAIOTCS MTEYaTHBIMU U 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECypcaMu
(mporpammsbl, yueOHBIE MOCOOUS A1 CAMOCTOSITEIbHOM paboThl M T.1.) B (popMax, aganTUPOBAHHBIX K
OTPaHUYEHUSM HX 3/10POBbS U BOCTIPUATHS UH(POpMALIUN:

1) JUTSE MTHBAJIUIOB | JIUII C OTPAaHMYEHHBIMHU BO3MOXXHOCTSIMH 3/I0OPOBbS M0 3PEHUIO:

- ISl CJenbIX: 33JaHUs IS BHINOJHEHWS HAa CEMHUHApaxX M MPAKTHYECKUX 3aHATHIX
opopMIsIIOTCS  penbeHO-TOUeUHbIM IMIpudTOoM bpalias uam B BHJE 3JIEKTPOHHOIO JOKYMEHTA,
JOCTYITHOTO C IOMOIIBIO KOMITBIOTEpA CO CIEHMUAIN3UPOBAHHBIM IPOTPAMMHBIM OOECIIeUeHHEeM st
CJIETIBIX, JINOO 3aYUTHIBAIOTCS ACCHCTEHTOM; NHCHMEHHBIC 3aJaHHs BBIOJMHIIOTCS Ha Oymare
penbedHO-ToueuHbIM mIpudTOM bpaiiyis MM Ha KOMIBIOTEPE CO CIEHAIM3HPOBAHHBIM ITPOTPAMMHBIM
oOecrieueHHEM JUIs CIIETBIX JIMOO HAJAWKTOBBIBAIOTCS ACCHUCTEHTY; OOYYarOUIMMCS JJISl BBIIOJHEHHS
3aJaHus IPU HEOOXOMMOCTH MPEIOCTABISETCS KOMIUIEKT MMCbMEHHBIX TPUHAAIICKHOCTEH 1 Oymara Jutst
nUChbMa pebeHO-TOUeUHBIM Ipu(TOM Bpaiins, KOMIBIOTEP CO CIENUAIN3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieueHUEeM ISl CIIETIBIX;

- AIs cAa0OBHASIINX: 00eCreynBacTCs WHIUBHIYaTbHOE PaBHOMEPHOE OCBEILCHHE HE MEHee
300 mrokc; oOywaromuMmcsi s BBINOJHEHHS 33JaHus IpPU  HEOOXOAMMOCTH MPEIOCTaBIAETCS
YBEIIMYMBAIOIIEE YCTPOHCTBO; BO3MOXKHO TAaKK€ HCIIOJIb30BAaHUE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOICTB; 3a1aHMS AJIS BBIOJTHEHUS 3aJaHUH 0(OPMIISIOTCS YBEITMUEHHBIM IPH(TOM;

2) JUISl HFHBAJIU/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbS MO CJIYXY:

- AJISl DIyXMX M caadociablammx: 00ecreunBaeTcsl HalMuKue 3ByKOYCHIIMBAIOIIEH anmnaparypsl
KOJUISKTUBHOTO TOJIH30BaHUS, TPH HEOOXOAUMOCTH O0YYAIOIIMMCS MPEIO0CTABISIETCS 3BYKOY CHITHBAOIIAS

amnmaparypa WHIUBUIyaJIbHOTO MOJIh30BaHNUS, MMPEIOCTABISIOTCS YCIYTH CYpAOIIePEBOIUNKA,



- A CJeNOINIyXHX JIOIYCKAeTCs MPUCYTCTBUE ACCHUCTEHTA, OKa3bIBAIOLIETO YCIyTH
TudIoCcypaonepeBoIUKa (TOMUMO TPEOOBAHUM, BBITIOIHIEMBIX COOTBETCTBEHHO IS CICTBIX U TITYXHX);

3) JUISL JUI] C TSOKETBIMH HApYNICHUSMH PEUM, DIyXUX, CIa00CTBIMIANUX JEKIUH |
CEMUHAapBbI, MPOBOAUMBIE B YCTHOU (popme, IPOBOISATCS B MUCBMEHHOU (hopMme;

4) JUIsl WHBAJIMAOB W JIMIl C OrPAHMYEHHBIMH BO3MOXXKHOCTAMH 3/I0pPOBbsSl, HMMEILINX
HApYLIEHHUs ONOPHO-IBUIATEJIbHOIO annapara:

- JUISl JUL C HApyLWIEHHUSIMUA OMOPHO-IABHUIaTEIbHOrO ammapara, HapyLIECHHSIMU ABUTATEIbHBIX
GYHKIMI BEpXHUX KOHEYHOCTEM WM OTCYTCTBHEM BEPXHHMX KOHEUYHOCTEH: NHCHbMEHHbIE 3a/laHus
BBITIOJHSIOTCS HA KOMIIBIOTEPE CO CIEHUATH3UPOBAHHBIM TMPOTPAMMHBIM  00ECIIEUCHUEM WU
HAJMKTOBBIBAIOTCSl ACCHUCTEHTY; BBIMOJIHEHUE 3aJaHUN (T€CTOB, KOHTPOIBHBIX padoT), MPOBOAMMEBIE B

NUCbMEHHOU (hopMe, MPOBOJATCS B YCTHOM popme myTem ompoca, 6eceibl ¢ 00yyarouumcst.

9.YueOHO-MeTOAUYECKOEe M HHPOPMAIIMOHHOE O0ecredeHne JUCHUILTUHBI

9.1 Jluteparypa

1. Monnabaesa M.H. Apromaru3zanusi TEXHOJOTHYECKUX MPOLIECCOB U POU3BOCTB [ DNEKTPOHHBIN
pecypc]: yuebHoe mocobue/ MonnadaeBa M.H.— DekTpoH. TeKcTOBbIE JaHHbIE.— MOCKBa,
Bonorga: Undpa-Unxenepus, 2019.— 224 c.— Pexum nocryna:
http://www.iprbookshop.ru/86574.html.— 3bC «IPRbooks»

2. Cxwupriaaze A.I. ABromaru3zalus TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOCTB [ DNEKTPOHHBIN
pecypc]: yueonuk/ Cxuptnanze A.I., enoroB A.B., Xomuenko B.I.— DneKTpoH. TEKCTOBBIE
nanHble.— Caparos: Ail [Iu Op Menua, 2019.— 459 c.— Pexxum gocryna:
http://www.iprbookshop.ru/83341.html.— 3bC «IPRbooks»

3. Tebens E.C. Teopust aBTOMaTH3allMN TEXHOJOTUYECKUX MTPOLIECCOB OMACHBIX MTPOU3BOACTB
[OnexTpoHHBIH pecypc]: yuebHoe nocodue/ I'edens E.C., [TactyxoBa E.M1.— DnexTpoH.
TeKCTOBbIE JaHHble.— OMck: OMCKUI rocy1apcTBeHHbIN TexHUYecKkuil yHuBepcurert, 2017.— 94
c.— Pexxum noctyna: http:// www.iprbookshop.ru/78479.html.— 3BC «IPRbooks»

4. IMunses C.H. ABromMaru3amus TEXHOJIOTHYECKUX MPOLIECCOB [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue A CTYAEHTOB BBICIINX Y4eOHBIX 3aBeIeHUH, 00ydarouxcs 1o Hanpasnenuto 35.03.06
«Arpounxenepusy/ [Tunses C.H., Abonuues /[.H., UepaukoB B.A.— DJIEKTpOH. TEKCTOBBIC
naHHble.— Boponex: Boponexckuii I'ocynapcTBeHHbIN ArpapHblil YHUBEPCUTET UM.
Nmneparopa Ilerpa Ilepsoro, 2016.— 241 c.— Pexum nocryna:
http://www.iprbookshop.ru/72645 .html.— SBC «IPRbooks»

5. YuebGHO-MeToaMuecKkoe nocodue no aucuumuinae [IporpamMmmuoe obecrieueHne cucTem
yhpaBiieHUsl. ABTOMaTH3aIsl TEXHOJOTHYECKUX MPOLIECCOB U MPOU3BOACTBA [ DIEKTPOHHBIH
pecypc]/ — DIeKTpoH. TeKCTOBbIC JaHHbIe.— MoCKBa: MOCKOBCKHI TEXHHUECKUI YHUBEPCUTET
cBsi3u U uHpopMmaruku, 2016.— 64 c.— Pexxum noctyna:
http://www.iprbookshop.ru/61530.html.— DBC «IPRbooks»

6. AnteiHOaeB P.b. Teopust TeXHHYECKHX CUCTEM U METOJIbl HH)XEHEPHOTO TBOPUYECTBA B PELLICHUN
3a]1a4 aBTOMATHU3alUU TEXHOJIOTHYECKHX MPOLECCOB [ DNEeKTPOHHBIN pecypc]: yuebHoe mocodue/
AnteinbaeB P.b., 'anuna JI.B., [Ipockypun JI.A.— DnekTpoH. TekcToBbIe JaHHbIe.— OpeHoypr:
OpenOyprekuii rocynapersennsiil yausepcuret, 9bC ACB, 2016.— 191 c.— Pexum nocryna:
http://www.iprbookshop.ru/61414.html.— 3BC «IPRbooks»

7. bepapimes B.®. OcHOBBI aBTOMaTH3allMH TEXHOJIOTMUYECKUX MTPOLIECCOB OYMCTKH ra30B U BObI
[DnexTponHslii pecypc]: kypc nekuuii/ bepapies B.®., [Tlaroxun K.C.— D1eKTpoH. TEKCTOBBIE
nanubie.— Mocksa: U3narensckuii JJom MUCuC, 2013.— 136 c.— Pexxum noctymna:
http://www.iprbookshop.ru/56238.html.— 3BC «IPRbooks»
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8. UepnoycoBa A.M. ABromMaru3aius TEXHOJIOTHUYECKHUX MPOLIECCOB U MPOU3BOACTB [ DIIEKTPOHHBIH
pecypc]: MeTogudecKkue yKazaHus sl aOUTYPHUEHTOB, HOCTYHAIONINX HAa 00y4YeHHUE 110
cokpaieHHoi nporpamme/ YepHnoycoBa A.M., TepenTbeB A.A.— DNEKTPOH. TEKCTOBbIE
naHHble.— OpenOypr: OpenOyprekuii rocygapcrsenHslil yausepeuret, 9bC ACB, 2005.— 30
c.— Pexxum noctyna: http:// www.iprbookshop.ru/50022.html.— 3BC «IPRbooks»

IlepeyeHb McMOJIb3yeMbIX HHTEPHET PeCypcoB

WWW.EMErson.ru
WWW.siemens.ru
WWW.0Wen.ru

9. www.tecon.ru

10. www.studentlibrary.ru
11. www.ibooks.ru

12. www.lanbook.com

1. http://www.twirpx.com
2. www.metran.ru

3. www.elemer.ru

4. www.manometr.com
5. www.teplopribor.ru

6.

7.

8.

9.2. Meroauyeckne yKa3anus 1o ocBoenuro gucuuminnbl (lpuioxenne 1)

10.MaTepuajibHO-TeXHUYECKOE ofecredeHne TMCUMILTHHBI

JucuunnuHa oOecriedeHa J1a0OpaTOPHBIMU — CTEHJAaMU M KOMITBIOTEPHBIM KJIACCOM, IJleé MMEETCs
000pyIOBaHUEANS JEMOHCTPAIMH CIOKHBIX PUCYHKOB U CXEM.
JlaGopaTopHbI€ CTEHIBI:
- Crennpl, Ha 6aze perynsitopoB TPM — 210 B KOMIUIEKTE C SMYJSATOpaMHU HeyeH, s 00yueHHs
IPOrPaMMHUPOBAHUIO;
- Crengpl Ha 6a3e koHTPOIIEpoBOWEN — 154. TIporpammuoe obecnieuerne CodeSys;
- Crenn Ha 6a3ze MUKpokoHTposuiepa Tekon P — 06.
- MHOroQyHKIIMOHAIBHBIH CTEH] 110 BHITOIHEHUIO 10 20 pa3inuyHbIX J1a00paTopHBIX padoT.

11. lono,iHeHHUsI 1 MI3MEHEHUs B pado4eil mporpaMmme Ha y4eOHbIi 1o

JlononHenus: 1 u3MeHeHusl B paboure mporpamMmbl BHOCSITCS €KETOIHO TMepe HauaaoM HOBOTO y4eOHOTO
roga mo Qopme. M3meHeHHs] AOKHBI O(QOPMIISATHCS TOKYMEHTAJIhbHO M BHOCATCS BO BCE yUTEHHBIC
OK3EMILIIAPBEL.
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http://www.twirpx.com
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

IIpunoxenne 1

MeToauueckue YKa3zaHud 10 OCBOCHUI0 NUCIHUITIJTUHBI «ABTOMaTI/ISaI_II/ISI
TEXHOJIOT'MYCCKUX IIPOIECCOB»

1. MeToauyeckue YKa3aHusl il OOyYAIOLIUXCH MO IUIAHMPOBAHWIO M OPraHU3ALUM
BpeMeHH, He0OX0AUMOT0 /ISl OCBOCHMS IMCIUILIHHBI.

W3ydeHne pekoMeH]IyeTcsl HauaTh C O3HAKOMIIEHHUs ¢ paboueil mporpaMMoil AUCHUHUIUIMHBI, €€
CTPYKTYpOH M conepkaHHeM pa3zieioB (Moayneil), (pOHIOM OLIEHOYHBIX CPEICTB, O3HAKOMHTHCS C
y4eOHO-METOUYECKUM B HHPOPMAITMOHHBIM 00€CIIeYCHUEM AUCITUTUTHHBI.

JucuuninnHa «ABTOMAaTH3alUsl TEXHOJOTUYECKUX MPOLIECCOB» COCTOMT M3 18  CBSI3aHHBIX
MeX1y cO00I0 TeM, 00eCIIeunBaloIUX MMOCIeI0BaTeIbHOE U3yUEHNE MaTepHraia.

OOyueHne no TUCHMIUIMHE «ABTOMATU3AIUS TEXHOJIOTHYECKHX MPOLIECCOB » OCYIIECTBISIETCS
B cleayomux Gopmax:

1. AynutopHbie 3aHITHS (JICKIINH, MPAKTUYCCKUE/CEMUHAPCKIE 3aHSITHS).

2. CamocTtositennbHass pabota cTymeHTa (MOATOTOBKA K JIGKIIUSAM, HPAKTUYECKUM/
OPAKTHYECKUM 3aHATHUSM, TecTam/pedeparam/Iokianam/dcce, U UHbIM (popMaM MUCEMEHHBIX PadoT,
BBITMIOJTHEHHUE aHAIM3a KeCOB, MHANBHIyallbHAsl KOHCYJIbTALMS C TIPENOaBaTeNieM).

3. WutepaktuBable  (GOpMBI MPOBENEHUS 3aHATHH (KOJUIOKBUYM, JICKIIHSI-TUCKYCCHS,
TPYIIIOBOE PEIICHUE Keica u 1p.hopMBbl).

Y4eOHbIil MaTepuan CTPYKTYPUPOBAH U U3yUEHUE TUCIUIUIMHBI IPOU3BOJUTCS B TEMAaTHIECKOM
nocyeaoBaresibHOCTH. Kaxaomy OpakTHueckoMy/ CEMUHAPCKOMY 3aHATHIO M CaMOCTOSTEIbHOMY
U3YUYCHHMIO Marepuaja NpeAIIeCTBYeT JeKIHs Mo JaHHOH Teme. OOydaromiyecs caMOCTOSITEIbHO
MPOBOJIAT MPEIBAPUTENbHYIO MOATOTOBKY K 3aHSATHUIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHUE B
00CYXJIEHUM TEOPETUUYECKHX BOIPOCOB, pazdope MpOOJIEMHBIX CHUTYallMi M IOMCKOB IyTEeH HX
pemienus. Muorue mnpoOneMbl, H3ydaeMmble B Kypce, HOCAT JAMCKYCCHOHHBIN XapakTep, 4YTO
npeanojaaraeT MHTEPAKTUBHBIN XapaKTep MPOBEACHUS 3aHATUI HA KOHKPETHBIX MPUMEPAX.

Ornrcanue Mmocaea0BaTeIbHOCTH JCHCTBUN 00yJaroIerocs:

[Ipn wu3yueHum Kypca cjeIyeT BHHMATEIBHO CIyIIaTh W KOHCIIEKTHPOBAThH MaTepual,
u3JaraeMbplii Ha ayIWTOpPHBIX 3aHATHAX. J[Is ero mMoHMMaHMsT W KauyeCTBEHHOIO YCBOCHHUS
PEKOMEHIYETCS CIEAYIOLIas [TOCIEN0BATEIbHOCTD ACUCTBUM:

1. [Tocne okxoH4yaHusi Y4eOHBIX 3aHSITHHA JUIsl 3aKpeIUIEHUsT MaTepuana MPOCMOTPETh U
0o0lymMaTh TEKCT JIEKLIMHU, MPOCIYIIaHHOW CErojiHs, pa3o0paTh paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. IIpy mOAroTOBKE K JIEKUUH CIEAYIOLIETO JHS MOBTOPUTH TEKCT MPEABIAYLIEH JIEKIHH,
MOJyMaTh O TOM, Kakasi MOXeT ObITh cienyromas tema (10 - 15 MunyT).

3. B Teuenue Henenu BIOpaTh BpeMs A7l paboThI ¢ IuTepaTypoit B 6ubnuoreke (1o 1

qacy).

4. Ilpu MOArOTOBKE K MPAKTUYECKOMY/ CEMUHAPCKOMY 3aHATHIO TIOBTOPUTH OCHOBHBIE MOHSATHUS
0 TeMe, M3yYUTh TpPHMEpHL. Pelras KOHKPETHYIO CHTYyallMiO0, - MPEABAPUTENBHO IOHATH, KaKOH
TEOPETUYECKUI MaTrepuai HyXKHO HCIIOJb30BaTh. HaMeTHTh TU1aH pemieHus, monpoooBaTh Ha €r0 OCHOBE
peuuTh 1 - 2 mpakTuueckue cutyanuu (1a0.paboThl).

2. MeTonnueckue yKka3aHusi mo padore o0y4arommnxcsi BO BpeMsl NPoBeAeHHs JeKIMd.

Jlexiuu naroT 00ydaromMMCsl CHCTEMaTH3UPOBAaHHbIE 3HAHUS 0 JUCIUILTUHE, KOHIICHTPUPYIOT
UX BHUMaHUE Ha HaWOOJee CIOKHBIX WM BaXHBIX BompocaxX. Jlekmum OOBIYHO W3JIararoTcsi B
TPaJAULIMOHHOM WJIM B TMpoOiieMHOM ctuie. I cTyaeHTOB B OOJBIIMHCTBE CIy4yaeB B MPOOIEMHOM
ctiwiie. [IpoOIeMHBI CTHIIb TMO3BOJISIET CTHUMYJIUPOBATh AKTUBHYIO TO3HABATEIBHYIO JESITEIHLHOCTH
oOyyaronmxcsi U HUX HHTEpec K AUCHMIUINHE, (JOPMHUPOBATH TBOPUYECKOE MBINUICHHE, Mpuberarh K
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MPOTUBOIMOCTABIICHHUSIM U CPABHEHUSIM, JIelaTh 0000IIeHHs, aKTUBU3HUPOBATh BHUMaHUE O0YYarOIINXCs
MyTEM ITOCTAaHOBKH MPOOIEMHBIX BOIIPOCOB, OOIIPSTH AUCKYCCHIO.

Bo Bpems JNEKIMOHHBIX 3aHATHH pPEKOMEHAYETCS BECTH KOHCIEKTHPOBAHUE Y4EOHOIO
Marepuana, oOpamarb BHUMaHue Ha (OPMYIMPOBKM M KAaTErOPHUM, PACKPBIBAIOIIME CYTh TOTO WM
WHOTO SIBJICHUSI, UJTU TPOIIECCOB, BBIBOJBI U MPAKTUYCCKUE PEKOMEH IAINH.

KoHcrnekT nekuuu Jydie moapasfeNiaTh Ha MyHKThI, COOMIOAas KpPacHYI0 CTPOKY. DTOMY B
00mbIION cTeneHn OymyT COCOOCTBOBATH BOMPOCHI TUIAHA JICKIIUH, MIPEIIOKECHHBIE MTPETIOAaBaATENISIM.
Cnenyer oOpamiath BHMMaHUE Ha AaKIEHTHI, BBIBOABI, KOTOpBIE JeNlaeT MperojaBaTellb, OTMedas
HanboJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMe4aHusIMU
«BAXKHOY, «XOPOIIO 3aIOMHUTHY» U T.I. MOXKHO JIe1aTh 3TO U C MTOMOIIIbIO Pa3HOIBETHBIX MapKEPOB MU
pyYeK, oYepKUBast TEPMUHBI H OTIPEIICIICHUSI.

[lenecoobpa3zHo pa3paboraTh COOCTBEHHYIO CHUCTEMY COKpallleHHi, ab0OpeBUaryp U CHMBOJIOB.
OpnHako mpH JanbHEHIel padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMHU CIOBAMH ISt
OBICTPOTO 3PUTEIHLHOTO BOCIIPHUATHS TEKCTA.

Paborasg Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO MCHOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO M Ty JIUTEPATypy, KOTOPYIO TOTMOJHUTEIHHO PEKOMEHA0BaA MpernoaaBatens. ViMeHHO
Takasi Cepbe3Has, KpONoTIMBas paboTa ¢ JEKIHOHHBIM MaTepHajoM MO3BOJUT IIIyOOKO OBIAAETh
TEOPETUUECKUM MATEPHATIOM.

Temaruka siekuuii naercst B pabodeil mporpaMme AUCHUTUINHBL.

3. MeToanueckue yKkazaHusi 00y4a0UuMcs 10 MOATOTOBKe K NPAKTHYECKUM/CeMUHAPCKUM
3aQHATHSM.

Ha mpakTuyeckux/CeMHUHAPCKUX 3aHITHUSIX MPUBETCTBYETCS aKTUBHOE ydacTHE B OOCYKIECHUU
KOHKPETHBIX CHUTyallMid, CHOCOOHOCTh Ha OCHOBE IIOJYyYEHHBIX 3HAHWH HAXOAWTh Hambosee
3¢ (}eKTUBHbIE pEHIeHHUsS MOCTABJICHHBIX NPOOJIEM, YMETh HAXOIWUTh MOJE3HBIM JTOMOJHUTENbHBIM
Marepual 1o TeMaTuke CEeMUHAPCKUX 3aHATHH.

CryneHTy peKOMEHAYeTCs CIIEAYIONIasi CXeMa IMOATOTOBKU K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMIIeHHE C TUIAHOM IPAKTUYCCKOTO/CEMUHAPCKOIQ 3aHATHS, KOTOPBIA OTpaxkaeT
CoJIepKaHUE MPEATIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCTICKT JICKIIU;

3. [IpounTars OCHOBHYIO U IONOJHUTEIBHYIO IUTEPATYPY.

B nporecce moaroToBKM K MpakTUYECKUM 3aHATHIM, HEOOXOAMMO 00paTUTh 0c000€ BHUMaHHE
Ha CaMOCTOATEIbHOE N3yUYEeHHE PEKOMEHI0OBaHHOM uTeparypsl. [Ipu Bceil monHoTe KOHCTIEKTUPOBAHUS
JeKIIMM B HEH HEBO3MOKHO HM3JIOKHUTh BEChb MaTepHall M3-3a JUMHTA ayAUTOPHBIX 4yacoB. [loaTomy
caMOCTOsITeNIbHAsA padoTa ¢ yueOHUKaMH, y4eOHBIMU TTOCOOMSIMU, HAYYHOH, CIIPAaBOYHOM JTUTEpaTypoH,
MarepuajaMi TEepUOANYECKUX H3naHuil u WHTepHeTa siBisercs HamOonee 3()(HEKTUBHBIM METOAOM
MOJTyYeHUS! JOMOJHUTENIbHBIX 3HAHUN, MO3BOJSET 3HAUYUTEIBHO aKTUBU3HPOBATH MPOILECC OBIAJACHUS
uHpopMaImeil, cnocodbcTByeT Oosiee ITyOOKOMY YCBOSHHIO HM3y4aeMOro Marepuana, GOopMUpPYET Yy
CTYJIGHTOB OTHOIIIEHHE K KOHKpETHOU mpobieme. Bce HOBBIE MOHATHUS IO M3y4YaeMoil TeMe HeoOX0IMMO
BBIYYUTh HaU3yCTh U BHECTH B ITIOCCAPUI, KOTOPBIN 11€1€CO00Pa3HO BECTH C CAMOT0 Havyasla U3ydeHHUs
Kypca,

4. OTBeTUTH Ha BOIMIPOCHI MJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHATHS;

5. BEIMOTHUTE TOMAITHee 3aJaHue;

6. [IpopaboTars TECTOBBIE 3aJaHUS U 33]1aUU;

7. Ilpu 3aTpynHeHusIX cOpMyIHpOBaTh BOPOCHI K MPETNOAABATENIO.

Pesynprar Takoil paboThl TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJIEHTa CBOOOJAHO OTBETUTH HA
TEOPETUUYECKUE BOIMPOCHl MPAKTHKyMa, BBICTYNATh U Y4YacTBOBATH B KOJUIEKTUBHOM OOCYKICHHUH
BOTIPOCOB M3y4aeMOU TE€MbI, IPABIIHLHO BHITIOTHATH MPAKTHUECKHUE 3aJaHUSI M MHBIE 331aHUS, KOTOPHIC
natoTcs B GOHJIE OLIEHOUHBIX CPEICTB IUCHUTUIMHEIL.

3. Meronnueckue ykazaHusi 00y4aromumMcs M0 OPraHu3aly CaMOCTOATEIbHOI padoThI.
Lenp opraHu3amyi  CaMOCTOATENBHOM pabOThl MO  JAUCHUIUIMHE  « ABTOMaTH3aLUs
TEXHOJIOTMYECKHUX TPOIECCOB» - 3TO YIIyOJeHHe M pacliupeHue 3HaHuil B oOmactu OcBoeHHe
OCHOBHBIX MMPHUHIUIIOB CUHTC3a aBTOMATU3UPOBAHHBIX CUCTEM PETYJIMPOBAHNA, (I)OpMI/IpOBaHI/Ie HaBbIKa
U MHTEpeca K CaMOCTOSATEIbHOM MO3HABATEIbHON AESITETbHOCTH.
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CamocrosrenbHas paboTa 00yyaromuxcs sBASETCS BXKHEHIINM BHJIOM OCBOCHUS COZEPKaAHUS
JVICIIATUTAHBI, TIOITOTOBKHU K MPAKTHYECKUM 3aHITHSM M K KOHTPOJIBbHOI padore. Crona ke OTHOCATCS
CaMOCTOSITENIbHOE YIIIyOJIeHHOE M3ydYeHHUE TeM AUCUUILIUHBI. CaMocTosTenbHas paboTa NpeacTaBiseT
CcOo0OW TIOCTOSIHHO JICHCTBYIOIIYI0 CHCTEMY, OCHOBY 00pa30BaTeNbHOTO TpoIlecca H HOCUT
UCCIIEIOBATENIbCKUN XapaKTep, YTO MOCIYXUT B OyaylleM OCHOBAHUEM JUIsl HANMCAHUS BBITYCKHOM
KBaJIM(PHKAIMOHHON pabOThI, MPaKTUIECKOTO TPUMEHEHHUS TIOTYICHHBIX 3HAHUH.

Opranuzanus caMoCTOATENbHOM paboThl 00YJarOIUXCSl OPUEHTUPYETCS HAa aKTUBHBIE METOJIbI
OBNIQJICHUSl 3HAHWSIMH, pAa3BUTHE TBOPYECKHX CIOCOOHOCTEW, TepexoJ] OT IOTOYHOTO K
WHANBUAYAIU3UPOBAHHOMY O00YyUEHHIO, C YUYETOM MOTPEOHOCTEN U BO3ZMOKHOCTEH JTMYHOCTH.

[IpaBunbpHast OpraHu3alUsi CaMOCTOSITEIBHBIX YYEOHBIX 3aHATHH, WX CHCTEMAaTHYHOCTb,
1enecoodpa3Hoe IIaHUPOBAaHUE pabodyero BPEeMEHHM IMO3BOJSIET CTYIACHTaM pa3BUBATh YMEHHS H
HaBBIKM B YCBOGHHUHM W CHCTEMATH3aIlMH MPHOOpPETaeMbIX 3HAHWW, 00ECIIeYnBaTh BBHICOKHH YPOBEHB
yCIeBaeMOCTH B TIepuo 00yUeHUs, MOIYYUTh HABBIKY MOBBIIICHHS TPO(ECCHOHATBFHOTO YPOBHSI.

[logroroBka K TPAKTHYECKOMY 3aHSATHIO BKIIIOYAET, KpOME TMpOopabOTKH KOHCIEKTa U
Mpe3eHTAllMN JIeKIIUU, TOUCK IUTEepaTypbl (MO0 PEKOMEHJOBAHHBIM CIHCKAM U CaMOCTOSTENBHO),
MOATOTOBKY 3arOTOBOK JUISI BBICTYIUICHUH MO BOTIPOCAM, BEIHOCHMBIM JUTSI OOCYXIEHUS 110 KOHKPETHON
Teme. Takue 3aroToBKM MOTYT BKJIIOYATh ITUTAThl, (PAKThl, COMOCTABICHHE DPA3NIUYHBIX MO3UIHH,
cooctBeHHble MbIciU. Ecnm mpoOnema 3amHTEpecoBana OOyYaromerocs, OH MOXET MOATOTOBUTH
pedepar v BRICTYIUTHh C HUIM Ha MPaKTUYECKOM 3aHiATHU. [IpakThyeckoe 3aHsATHE - TO, MPEXK/IE BCETO,
JIMICKYCCHsI, 0OCYKJICHHE KOHKPETHOW CHTYalllH, TO €CTh MPEIojaracT yMeHue BHUIMATEIbHO CIyIIaTh
YJICHOB MaJlOM TpyHmbl M MOJEpaTopa, a TaKkKe CTapaThCs BBICKA3aTb CBOE MHEHHUE, BBICKA3HIBAThH
COOCTBEHHBIC UJICU U MPEUIOKEHHS, YTOYHATD U 33/1aBaTh BOIPOCHI KOJUIETaM IO 00CYXICHUIO.

[Ipn moaroroBke K KOHTPOJBHOW paboTe OOy4aromUNCsS IOHKEH IMOBTOPSITH MPONICHHBIN
Marepuanl B CTPOTOM COOTBETCTBUM C Yy4e€OHOW NpOrpaMMoOM, HCIHOJIb3ysd KOHCIEKT JIEKIUH u
JUTEepaTypy, PEKOMEHIOBAHHYIO IIpernoaaBareneM. [Ipu HEOOXOIMMOCTH MOXHO OOpaTUThCS 3a
KOHCYJIbTAalled 1 METOINYECKOM MOMOIIBIO K PEIOaBaTelto.

CamocrosTenbpHas paboTa peanusyercs:

- HETOCPECTBEHHO B TPOILECCe AayIUTOPHBIX 3aHSATHH - Ha JIEKIHAX, MPAKTHYECKUX
3aHATHUSAX;

- B KOHTAKTE C MpENoAaBaTesieM BHE PAaMOK PAacHHCaHUs - Ha KOHCYJBTAIUAX 110 YYeOHBIM
BOMpPOCaM, B XOZ€ TBOPUECKMX KOHTAKTOB, MPU JTUKBUIAIUHU 3aJ0JKEHHOCTEH, NPU BBIMOIHEHUU
WH/IMBUYaIbHBIX 331aHUH U T.JI.

- B OubOmmoreke, JoMa, Ha Kadeape NpH BBINOJHEHUH OOYydYarOIMIMMCS YYCOHBIX H
NPaKTUYECKHX 3a/1a4.

Bunest CPC u kpuTepuu onieHoK
(mo GammpHO-peiiTrHrOBOM cucreme I THTY, CPC ouenuBaercs B 15 6aisios)

1. Pedepar

2. Jlokman

3. Dcce

4. VYuyactue B MEPONPUATHUAX

TeMbl [UIsI CaMOCTOSITENFHOW pabOTHI TPOMUCAaHBI B pabodeld MporpaMMme TUCIHILUTHHEL.
O PeKTUBHBIM CPENCTBOM OCYIICCTBICHUS OOyUYaIONUMCSI CaMOCTOSATEIbHONW pabOThl SIBISETCS
ANIEKTPOHHAsT HH()OPMAIIMOHHO-00pa30BaTeNIbHAS Cpella YHUBEPCUTETA, KOTOpasi 00eCIeunBaeT JOCTYII
K yd4eOHBIM IUTaHaM, pabOYUM MporpaMmaM JTUCIUIUIMH (MOAyNed), MPakTHK, K U3TAHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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