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[lenpto M3y4YeHUS AUCHUILIMHBI "ABTOMATH3alUsS TEXHOJOTMYECKUX MPOIECCOB" SIBIISIETCS
O3HAKOMJICHHE C (YHKIMOHATBHBIMH CXEMaMH aBTOMATH3WPOBAHHBIX CHCTEM PEryJIUpOBaHUS
TEXHOJIOTHYECKOTO 00O0PYIOBaHMS TEXHOJOTHYECKHMX YCTAHOBOK W CHCTEM, (HOPMHUPOBAHHE 3HAHUU WU
HABBIKOB B OOJIACTH SKCIUTyaTallld, HAJAAKW W HACTPONUKM aBTOMATU3MPOBAHHBIX CHCTEM YIIPABJICHHUS
paboToi 000pyI0BaHUS TEXHOJIOTHYECKUX YCTAaHOBOK.

3anaum u3ydeHus AUCHUIIUHBI:

1. OcBoeHHE OCHOBHBIX IPUHITUIIOB CUHTE3a aBTOMAaTH3UPOBAHHBIX cucTeM peryiupoBanus (ACP)
TEXHOJOTHYECKHUX MPOIECCOB B 00BEKTaX TEIJIOPHEPTETUKU U HEPTETEXHOIOTUIECKIX MTPOIIECCOB.

2. Tlomy4yeHne NTpPaKTUYECKHX HABBIKOB aHajau3a paboThl JIOKaTbHBIX ACP TexHOJIOTHYecKuX
MPOIIECCOB.

3. OmnaseHWe NPAKTUYECKHMMH HaBBIKAMH BBIOOpAa TEXHUYECKHX CPEJCTB aBTOMATH3allHH,
HacTpoiiku aneMeHToB ACP TemnosHepreTnueckux 0ObeKTOB U T.1.

2. MecTO IUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl
JucuunimHa « ABTOMaTH3aIUsl TEXHOJIOTUYECKUX MTPOLIECCOBY» OTHOCUTCS K AUCLUUIUIMHAM I10 BBIOOPY
CTyJeHTa, yacTu, (hopMUpyEeMOll ydyacTHUKaMH oO0pa3oBareinbHbix oTHOmEeHUH OIl nanpasnenus 13.03.01
"TennosHepreTrka U TEIUIOTEXHUKA", u3y4yaetcs B 7 cemectpe. JuciumuinHa 6a3upyercs Ha 3HAaHUSX,
MOJTyYEHHBIX TIPU U3YYCHHUU KypcoB: TeruioTeXHnIecKrue n3MepeHus U mpuOopsl, KoTelbHbIE YCTaHOBKU
U naporeneparopsl, TypOUHBI TEIIOBBIX U ATOMHBIX 3JIEKTPUYECKUX CTAHIMM, TerIoBsle W aTOMHbBIE
AIEKTPUYECKUE CTAHIIUU.

3HaHUs, TOJIYYCHHBIE TMPU U3YYECHUH JAHHOTO Kypca, WCIOJIB3YIOTCS TpPU  JTUTIIOMHOM
MPOEKTUPOBAHUU U TIPAKTUUECKOH paboTe B 001aCTH MPOMBIIIIICHHON TETIO3HEPTETUKH.
2. IlepeyeHb NMJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs IO JMCUHMILIMHE (MOAYJI0), COOTHECEHHBIX €

HHIUKATOPpAMM JOCTHXKCHUSA KOMIIeTEeHIInii

Taodauma 1
Ko mo ®I'OC NuaukaTopsl 10CTHKEHUS ILianupyemsle pe3yJabTaThl
o0yuenusi no pucuuiinne (3yYB)
OoumenpogeccuoHaNbHbIE
OIIK-2 Cnocoben OIIK-2.4. JlemoHCcTpHUpYyET 3HATh:
[IPUMEHSATH IIOHUMAaHHE OCHOB — INPUHLIMIBI W OCOOEHHOCTHU
COOTBETCTBYOIIUI ABTOMATHYCCKOTO YIPABJICHUSA M | TOCTPOEHUS ACY CJI0’KHBIMU
¢duzuKo- peryiupoBaHus; TEIUIOTEXHUYECKUMU 00BEKTaMHU;
MaTeMaTHYeCKUI OIIK-2.5. Bemomnnser - OCHOBBI 0e30IacHOCTH
arrmapar, METOAbL MOJCIIMPOBAHUC CUCTEM (I)yHKI_II/IOHI/IpOBaHI/ISI
aHaJlu3a 1 ABTOMAaTHUYCCKOI'O ABTOMAaTHU3UPOBAHHBIX "
MOICIUPOBaHNA, PETyIIMPOBaHUA. pOOOTH3UPOBAHHBIX IIpOU3BOJICTB,
TEOPETUYECKOIrO U OCOOCHHOCTH aBapHil Ha 0O0BEKTax
JKCIIEPUMEHTAIBHOIO TEIJIOOHEPrETUKH u
HCCIIENOBaHUS IIPA MPOMBINIJICHHOCTH, 0€30MacHOCTh B
pCHICHAHN YPE3BBIYANHBIX CUTYALUAX;
npo¢eccHOHATBHBIX - ¢yukuun  ACYTII;  cocraB
3ana4 MH()OPMALIMOHHBIX U YIPABJISIOMINUX
(byHKIMI; BU/IbI obecrieyeHus
ACYTII; copepxaHue W Ha3HAYCHHE
MaTeMaTU4eCcKoro, [IPOrPpaMMHOI0,




METPOJIOTHYECKOTO,
OpraHU3aIlMOHHOTO obecrieueHus
ACVYTII, TemorexHnYecKre 00bEKTEI
Kak  OOBEKTbl  YNpPaBICHHS, HUX
OCHOBHBIE OCOOCHHOCTH; YIIpaBJICHUE
B peXHMax IyCKa, OCTaHOBa U
HOPMaJIbHOU JKCIUTyaTalluH,
aBTOMAaTHU3alln0 ynpaBJIeHI/ISI.

yMeThb:

- YUTAaTh UYEPTEXKU U CXEMBl,
BBITIOJTHSTh TEXHHYECKUE
U300paXXeHHsi B  COOTBETCTBHUH C
TpeboBanusMu crangaptoB ECK/I;

- MPOBOANTHh KAYECTBEHHBIA U
KOJINYECTBEHHBI aHAJIU3 ONACHOCTEU
00BEKTOB TEIUIOPHEPTETUKHU u
TEIUIOTEXHUKH Ha OCHOBE TCOPUU
pHCKa;

- OIICHUBATH 3¢ PEeKTUBHOCTD
3aIUTHBIX CHCTEM U MEPOTIPUSATHI;

- HU3MEPSTh OCHOBHBIC
napaMeTpsl 00bEKTa C TOMOIIbIO
TUTIOBBIX H3MEPUTEIBHBIX PUOOPOB;
- KOHTpPOJIMPOBATh paboty
cucteMbl ACY 00beKTOM.

BJIA/I€Th:
- crocobamu MIOCTPOEHHUS
rpaduUecKnux U300pakeHuil, co3aHus
yepTexen 51 3CKH30B,
KOHCTPYKTOPCKOM JJOKYMEHTallul ¢
NPUMCHCHUCM KOMITBIOTCPHBIX
HaKEeTOB POTrpaMM;

- METOAAMHU U3MEpEeHus

OJICKTPUYCCKUX W HEIJICKTPUICCKUX
BEJINYMH TUIOBBIMU IPUOOpaMH;

- OCHOBHBIMHU METOAAMHU
n3MepeHuil, 00paboTKH pe3ynbTaToB U
OLIEHKHU TOTPEIIHOCTEN U3MEPEHMIA;

- OCHOBHBIMH NPUHIIUTIAMH
pabotsl u coctaBoM ACY 00beKTOM.




1. O0beM IMCUMILVIMHBI M BUABI Y4e0OHOI padoThI

Taoauna 2
Bcero CemecTpsl
Buj yueOHoii padoThl yacos/ 3a4.e/1. 7 7
(0101]0) 300 (0101]0) 300
KonTakTHasi padora (Bcero) 51/1,4 16/0,44 51/1,4 16/0,44
B tom uncie:
Jlexuym 17/0,5 8/0,22 17/0,5 8/0,22
[TpakTHYeCKHe 3aHITH 17/0,5 4/0,11 17/0,5 4/0,11
JlaGopaTopHbie pabOThI 17/0,5 4/0,11 17/0,5 4/0,11
CamocrosiTeqibHasi padora (Bcero) 93/2,6 128/3,6 93/2,6 128/3,6
B tom uncie:
PacuetHo-rpaduueckue pabora 22/0,6 72/2,0 22/0,6 | 72/2,0
U (unu) Opyeue 6udvl  camocmosmenvbHou
pabomol.
[TonroroBka K 1a00PaTOPHBIM padoTaM 18/0,5 18/0,5 18/0,5 18/0,5
IToAroToBKa K MPaKTUYECKUM 3aHATHSIM 18/0,5 18/0,5 18/0,5 18/0,5
[ToAroToBKa K SK3aMEHY 35/1,0 20/0,6 35/1,0 20/0,6
KonTponb 18 9 18 9
Buj oTtuerHocTH JK3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
OBmast TPy A0eMKOCTH BCEI'O B uacax 144 144 144 144
BCEI'O B 3au.
JUCHUILINHBI 4 4 4 4
eIUH.
5.Conep:xanue QM CHUTIITAHBI
5.1 Pa3zaenas! IMCHUILIMHBI M BUALI 3aHATHHA Ta6aunna 3



n/n

HaumenoBaHue pa3jaeia
AMCUMILIMHBI 10 CeMecTpam

Yacel
JEeKIUOHHBIX

3aHATHI.

Yacel
JIa00OPaTOPHBIX
3aHATHH

Yacel
MPaKTHYECKUX
(CeMHHAPCKUX)

3aHITHI

Bcero yacos

00

390

0P0

390

0P0

390

00

390

BBeneunue B aBToOMaTU3ALIUIO
TEXHOJOTNYECKNX 00OBEKTOB U
IIPOLECCOB.

[TonsiTvst MEXaHU3AUU U
aBTOMaTH3alHH.
Komb6unuposannast CAP.

ABTOMaTH3anus
TEXHOJIOTHYECKNX OOBEKTOB
3aKOHBI peryJupOBaHUSI.

ABTOMaTU3UPOBAHHBIE
CHCTEMBI yIpaBJICHUS
TE€XHOJOTMYECKUMHU
nporeccaMu

HcnonHuTenbHas TEXHUKA
ACY TIL

ABTOMaTH3aNsg
BCIIOMOTaTeIbHOTO
000pYyI0BaHUSI B JHEPTETHKE

VYcnoBHOe 0003HaYEHHE
CpCACTB aBTOMAaTHU3allu1 HA
cXeMmax.

PerynupoBanue TennoBbx
IIPOLIECCOB.

[TpuGops! 1 cXeMbl H3MEPEHUs
apaMeTpPoOB Cpe.ibl

10

Pel"y.]'II/IpOBaHI/Ie OCHOBHBIX
TCXHOJIOTHYCCKHUX
[NapamMeTpoOB.

11

CucreMbl aBTOMaTH3aLUU
yIpaBJIeHUs NPEANPUITUIMHI

12

ABToMarn3anus
TEXHOJIOTMYECKUX MPOIIECCOB B
MalTHHOCTPOEHUH

13

Ob6opynoBanue
ABTOMAaTHU3UPOBAHHBIX
IPOM3BOJICTB

14

ABTOMAaTH3a1Usl CTAHKOB U
CTaHOYHOT0 000pYI0BaHUS

15

ABTOMAaTH3aIMS TPOIIECCOB
cOopku

16

ABTOMAaTH3aIUs YIIPaBICHUS
Ha 0a3e MporpaMMHO-
TEXHHUYECKUX KOMILIEKCOB.
Cucrema aBTOMaTHYECKOTO
koHTpoust ['TIC

17

['ubxue mponu3BOACTBEHHBIC
CHUCTEMBI




18

ABTOMaTHU3UPOBAHHBIC
TPAHCMOPTHO-CKJIAJICKHE
CUCTEMBbI

UTOroO:

17

17

17

51

16

5.2. JleknMOHHBIE 3aHATHSA

Taoauua 4



Ne HaunmeHoBaHue
Coaeprxanue pasgesa
n/n pa3jiesa TUCHUILIUHBI
1 2 3
OCHOBBI TEOPUHM ABTOMATUYECKOIO yIpaBiIeHUs. ABTOMAaTU3aLUs
KaK 3Tal B Pa3BUTHM IPOU3BOJCTBA MyTeM 3aMeHbl (DYHKUUN
4eJI0BEKa B TPYAOBOM Ipouecce. McTopus co3ganus U pa3BUTUs
aBTOMATHU3allMM  TEXHOJOTMYECKMX U  MPOU3BOJCTBEHHBIX
BBenenue B npoueccoB.  IlapameTppl ~ TEXHOJIOIMYECKOrO  IIpolecca.
1 aBTOMAaTHU3AIINIO Perynupyembie rapameTphl. MrHoBeHHOe 3HauYCHUE.
TEXHOJIOTMYECKHUX N3mepennoe 3nauenue. OOBEKT ympaBieHHs. PerymupoBanue.
00BEKTOB U MPOLIECCOB. | ABTOMaTHYECKOe yrmpaBieHue. Bxonnoe Bo3zzaeiictBue. Cxema
ABTOMAaTUYECKOM CHCTEMBI PETYJINPOBAHMSL.
OOHOKOHTYpHAsi aBTOMaTHYeckass CHUCTEeMa peryJupoBaHUs
(ACP). 3apmaromiee,  ympaBisilOIle€ U BO3MYINIAOIIEE
BozeiicTBue. Ommbka ynpasiuenus. Perymsrop.
[TonsTust MexaHHW3alMM W aBTOMAaTU3alMU. J{OCTOMHCTBA H
HEJ0CTaTKH aBTOMATU3UPOBAHHBIX POU3BOJICTB.
[TonsiTust MexaHU3aUU DJeMeHThl aBTOMATH3aI[MU: TEXHOJOTHMYecKas IOJICUCTEMA,
12 Y aBTOMAaTHU3ALINH. MOJICUCTEMBl MaTepUaIbHO- W HH(POPMALMOHHO-TEXHUYECKOTO
KomOunupoBannas o0ecrnevyeHus, NOICUCTEMBI IUTAHUPOBAHMSI U YIIPABICHMUSL.
CAP. YpoBHHM  aBTOMarTH3allM  MPOW3BOJACTBA:  YacTUYHa,
KOMIUIEKCHas! U nosiHas. OnpesesieHne CTeneHn aBTOMaTU3aliy.
ABTOMaTH3aIUsl TEXHOJIIOTUYECKUX OOBEKTOB U MPOIIECCOB.
3akoHbI perynupoBanus. Tumel perynsaropoB. KomOuHupoBanHas
ABTOMAaTH3aUA CAP. Kackagnbie CAP. Knaccuduxamus ACP no npunmumy
3 TEXHOJOTHYECKHUX perynupoBaHusl. TUNIOBbIE BHEIIHUE BO3JCHCTBUSI.
00BEKTOB 3aKOHBI brnox cxembr ACP. OcHoBHBIE MoOnenu (CTaTUYECKHE W
peryIMpoBaHusl. JuHamMu4deckue xapaktepuctuku). I[IpeoOpasoBanus Jlamnaca.
[Tepenarounsie  QgyHkuuu. IlpuMmepbl  THNOBBIX  3BEHBEB.
CoenvHeHYs 3BE€HBEB.
CoctaB OCHOBHBIX (DYHKIMH aBTOMAaTH3MPOBAHHBIX CHCTEM
yopasnenuss (ACY): ynpasnsione, HHPOPMAIMOHHBIE U
BcriomorarenbHble. CocraBHble yactu ACY TII: TexHuueckoe,
IporpaMMHOe,  MHQOPMAllMOHHOE,  OpPraHu3allMOHHOE U
onepatuBHoe obecrieuenue. 3agaun ACY. Dtanbl pa3paboTKu U
ABTOMAaTH3UPOBaHHBIE
BHEJPEHUA. YIpaBJIEHHE TEXHOJIOTMYECKUMU MpolleccaMu U
CHCTEMBI YIIpaBJICHHUS
4 TEXHOJOTUYECKHUMU AMCTICTACPHSALIA. .
O6ocHoBaHne u pa3paboTka (PYHKIHUHA CHUCTEMBI YIpPaBIICHUS
rpoLeccaMu

TEXHOJIOTMYECKUMU IIPOLIECCAMH.

[TocTpoeHue anropuTMOB (QYHKIIMOHUPOBAHUSA M IMKJIOTPaMM
JUCKPETHBIX TEXHOJIOTMYECKUX IIPOLIECCOB
MalIMHOCTPOUTEIBHOTO IPOU3BOCTBA.




HcnonaurenpHas
texuuka ACY TIL

Knaccudukanms ACVYTIL: byHKINH, BBITIOJTHSIEMbBIC
YOPaBJISIOIMM  BBIUMCITUTEIBHBIM  KOMILJIEKCOM; YPOBEHb
3aHUMAEeMOl CHCTEMOM B OpraHM3allMOHHO-TPOU3BOIACTBEHHOMN
UepapXuu; XapakTep MPOTEKaHUsS YIPABJISIEMOrO IMpoIecca BO
BPEMEHHM; IOKa3aTellb YCIOBHO HWH(OPMALMOHHOW MOIIHOCTU
00BEeKTa yMpaBlIEHUS; CTENEHb (YHKIMOHAIBLHONW PpPa3BUTOCTH
CHUCTEMBI yMpaBieHUs; xapakrepy cTpykrypel ACY. CTtpykTrypa
TEXHUYECKUX CPEACTB B JIOKAJBHOM CHUCTEME YIpaBJCHUSI.
CpeactBa uHAMBUAYaIbHOrO KOHTposs. CpeacTBa MaccoBOIO
KoHTpossi. CpencTBa KOHTpOJIE IO BBI3OBY. Y CTpoWcTBa
curHanusauuu. JlucTaHIIMOHHOE  yIpaBlieHHEe. Y CTpOWCTBa
JIOTUYECKOTO  yIpaBJieHUs. ABTOMAaTUYECKHE  PEryJsTOPBHIL.
YerpoiictBa 3aILUTBHI. HcnonHutenbHbIe MEXaHU3MBI.
Perynupytouiue opranbl. OcHOBHBIE TPeOOBaHUS K TEXHUUECKUM
cpeacteam  ACY TII. PasnoBuanoctu ctpyktyp ACVYTIL
AnmapatHas ¥ TporpamMmHasi  paboTa  KOHTPOJUIEPOB.
OnepanuoHHas cucreMa [1C-xoHTpOIEPOB. CpencrtBa
TEXHOJIOTMYECKOTO MPOrPaMMHUPOBAHUSI KOHTPOJIEPOB.

ABTOMaTu3anus
BCIIOMOTaTENHHOTO
0o0opyI0BaHUs B
JHEPreTHKE

ACYTII ¢ BK Bbemonssioniero HH(pOpMalnuoHHbIE
byakmun. ACYTII ¢ YBK paGotarommii Kak «COBETUHK»
omneparopa TexHosoruueckoro tmpormecca. ACYTII ¢ VBK
paboTtarommii B peXHME  LEHTPAIBHOTO  YIIPABJISIOIIETO
(cynepBuzopuoe ymnpasienue). ACYTII ¢ YBK paGotaromuii B
peKHMME  HEMOCPEACTBEHHOIO0  LU(POBOro  ympaBieHUS.
Bo3moxHOCTH HH(POBBIX CPEACTB U3MEPEHHS W YIPABICHHS.
[TpeumyriectBa HU(POBBIX CPEACTB YIIPABICHUS 10 CPABHEHUIO C
AQHAJIOTOBBIMH.  VICTIONHUTENBHBIE ~ MEXAaHHM3MBI  TEIUIOBBIX
DIIEKTPUYECKUX CTAHIMA M TPOILECCOB TMepepaboTKu HEPTH.
ABTOMAaTH3aIUsl YCTPOHCTB TOIUIMBOTIOJAAYM W 30JIOYJAJICHHUS.
ABTOMaTHYECKHE CHCTEMBI PETYJIUPOBAHMS MPUBOJHBIX TypOUH,
MUTATEeNIbHBIX ~ HAcOCOB,  Jlea’paTopoB,  IOJOrpeBaTesei,
PEAYKIIMOHHO-OXJIAIUTENbHBIX ~ YCTAHOBOK,  TEIIOOOMEHHOTO
obopynoBanus. [IpenoxpaHUTENbHBIC KITAMAHBI TEXHOJIOTHICCKUX
MPOIIECCOB U YCTAaHOBOK. ABTOMAaTHU3aIMsl CIEIHAIBHBIX CHCTEM
oOecrnieueHus pabOThI AEPHBIX PEAKTOPOB.

VYcioBHOE 0003HaUEHUE
CpE/ICTB aBTOMATH3AI[MH
Ha CXeMax.

TexHuueckne CpeacTBa MOJCHCTEM: HWH(POPMAIMOHHO-
BBIYUCIUTENIBHOW ~ aBTOMAaTHYeCKOr0 M JAMCTAaHIIMOHHOI'O
yIpaBJICHUSI, aBTOMATUYECKOTO PEryJMPOBaHUS, 3allUT U T.1.
VYcioBHOe 0003HAUE€HUE CPEACTB aBTOMATHU3AallMM Ha CXEeMax.
@OyHKIIMOHANBHBIE ~ CXEMBl  aBTOMAaTH3AIlHH. [MpuHIIMT
dbopmupoBaHus TpudOpa.

PerynupoBanue
TEIIOBBIX ITPOLIECCOB.

PerynupoBanue TEIIIOBBIX IPOIIECCOB. ABTOMATH3AIMS TIpoIiecca
nepeMeruBaHms. PerynupoBanue KOXKYXOTPYOHBIX
Ter1000MeHHUKOB. OCOOEHHOCTH aBTOMAaTH3allMU HUCTIapUTeNe U
KoH/eHcaTopoB. OCHOBHBbIE — aBapuiiHbIE  TEXHOJOTHYECKUE
3aIIUTHI YHEPTOOIOKOB.

3ajaud W TPUHLUUIOBl  ABTOMATHYECKOTO  PEryJHpOBaHUS
TypOMHHBIX YCTaHOBOK. PabGota TypOoreHepatopoB B OOJIBIION
sHeprocucreMe. ABTOMAaTHYECKHE CHCTEMBl PEryJIHpPOBaHUS
TEIUIOQUKAIIMOHHBIX W TPOMBIIUICHHBIX MapOBBIX TYpOUH.
TexHONMOrHMUECKUE 3aIIUTHl TypOMH ABTOMAaTHYECKash CHCTEMa
peryIupOBaHUs KOHICHCAIIMOHHON TypOHHBI.

8




[TpuGops! 1 cxembl
U3MEPEHHUS TTapaMeTpPOB
cpensl

[Ipumepsl  cxeM  KOHTpoOJiga  TemnepaTypbl.  WHaukamms,
perucTpanuss ¥ pPEryJupoBaHUE TEMIEpaTypbl C IOMOIIBIO
MTHEBMATUYECKOTO peryisaTopa. VHaWKanus, CUTHAIM3ANUS U
pPETyJIMPOBAaHKWE TEMIIEPaTyphl C TOMOIIBI0 TOTEHIMOMETPA
(Mocta). WHaukamms, permcrpanus, peryiaupoBaHue |
CUTHANMU3allksl JaBJieHUsA. [IpOMBINIIICHHBIE HW3MEPHUTEIbHBIC
npubopel U mpeodpazoBarenu. Knaccudukanus mpubOOpoB s
u3MepeHus naBieHus. JKHIKOCTHbIE MaHOMETphL. YalmieyHbie
MaHOMETpPhl © jaudMaHHOMETpHl. [Ipy)KUHHBIE MaHOMETPBHI.
Dnekrpudeckne MaHoMeTpbl. [IpeoOpasoBareny HaBiCHUS THIA
«Candupy. 3mepenue temneparypbl. TepMOMETpbI pacIIupeHus
KUAKOCTHBIE. TepMOMETphl OCHOBAaHHBIE HA PACHIMPCHHUH
TBEPIBIX Tel (IHUIATOMETPUYECKHE U OUMETaNInYecKue
TepMOMETpHhI).  ['a30BbIe ~ MAaHOMETPUYECKHE  TEPMOMETPHI.
KunkoctHbie MaHOMETPHYECKUE TEPMOMETPBI.
Konaencannonusie MaHOMETPHUYCCKHE TEPMOMETPBHL.
DJeKTpUUYECKUE TEPMOMETpPHI  (TepMOMaphl). TepmomeTpsI
COIMPOTHBIICHUS. BTOpUYHBIC MPUOOPHI T U3MEPECHUS PA3HOCTH
MOTEHIIMAJIOB (mupomeTpuvecKue MUJLTHBOJIBTMETPBI,
MOTCHIIMOMETPHI).  MeToabl  HM3MEpPEHHUsT  CONMPOTHUBIICHHS.
TexHUUECKUe cpelcTBa ISl U3MEPEHUS PACX0/a KHUJIKOCTH U rasa
(MeTon TepeMeHHOro Tepemnana JaBJICHHUS, PacXxOJOMEpPHI
MOCTOSIHHOTO TIeperiajia JaBICHHS, PAcXOAOMEPhl MEPEMEHHOTO
YPOBHSI,  pacxoJOMephl  CKOPOCTHOTO  Hamopa.). MeTossl
U3MEPEHUsT YPOBHS — ypOBHEMepbl (IOIJIABKOBBIA METO.
WU3MEpEHUS YPOBHS, OYHKOBBIC YPOBHEMEPHI, THAPOCTATUICCKUE U
bE30METPUYECKHE ypoBHeMephl). KoOHAyKTOMETpHUYECKHH U
€MKOCTHOH METOJbl HW3MEpeHUs YypoBHS. VIcrmonmHHUTETHHBIC
ycTpoiicTBa.. IcCOTHUTENbHbIE MEXaHU3MBI.

10

PerynupoBanue
OCHOBHBIX
TEXHOJIOTUYECKUX
IapaMeTpoB.

PerynupoBanue temmeparypbl. PerynupoBanue — naBieHMS.
Perynuposanue pH. Perynuposanue pacxona. Perymuposanue
ypoBHs. Kitaccudukauus wu3MepuTenbHbIX MpeoOpazoBareneit
JABJICHMSI, pAcXoja, TEMIEpaTypbl, ypoBHA MU T.J. Bunuel
MEePBUYHBIX TpeoOpa3oBaTeneil. PerynmupoBaHue mapaMeTpoB
COCTaBa M Ka4eCTBa.
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Cucremsl
aBTOMAaTH3alMU
yIIpaBJICHUS
IpeANPUITUIMU

TexHonorun MNOANEPK KU >KU3HEHHOTO Lukiaa uiaenuit. CALS
(Continuous Acquisition and Life Cycle Support). Llenu u 3agaun
cuctembl. CHCTEMBI YIIpaBJICHUs, OPUEHTUPOBAHHbBIE Ha MOJHBIN
JKU3HEHHBIM MUK ToBapa. PacmmpeHHoe (AeTalu3upoBaHHOE)
yIpaBlieHUE KaJIeHJapHbIM IIJIAHUPOBAaHUEM U AUCIIETYEPOBAHHEM
(APS). Cucremsl ymnpasnenus pecypcamu npeanpusitusi (ERP).
Lenu u 3amaun ux QyHkuuoHupoBaHusa. CHCTEMBbl yIpaBliEHUs
B3aUMOOTHOUIEHUsIMU ¢ nocraBuukamMu (CRM).  Cucrtemsl
yOpaBlieHUs, OPUEHTUPOBAHHbIC Ha YIpaBJIICHHWE 3aKa3aMHu.
Cucrema "Touno-oBpemsi" (JIT-TexHOIOTHM) B COBPEMEHHBIX
YCIIOBUSIX.

OCHOBBI TOCTPOEHHSI UHTETPUPOBAHHBIX CUCTEM YIPABICHUSI.
OcHOBHBIE  NPHUHIMIBI  MOCTPOCHUS  CHCTEM  YIpPaBIICHUS
npou3BoACTB. DYHKIMOHAJIbHAS CXE€Ma CHUCTEMbI YIPABICHUS
aBTOMaTU3MpoOBaHHBIX mpousBojacTB (All). Pacnpenenenue
(GYHKIMH yIpaBiIeHUs 110 HEPAPXUIECCKUM YPOBHIM. Y HU(DUKAIIS
AIIEMEHTOB cHcTeM ynpapieHus. CocTaB KOMILJIEKCA TEXHUYECKUX
CPEICTB: YHPABJISIOMNN BBIYUCIUTEIBHBIA KOMILUIEKC, CPEICTBA
MOJly4eHHUsl, TMpeoOpa3oBaHMsl, XpaHEHUS, OTOOpaXeHUs U
peructpan UHPOPMALMU, YCTPOWCTBA MOJAYHM CHTHAJIOB H
MCIIOJIHUTENIbHBIX YCTPOMCTB.
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ABTOMaTu3anus
TEXHOJIOTHYECKHUX
MIPOLIECCOB B
MaITHHOCTPOCHUU

Onpenenenne TII. OcHoBHble smementsl TII: pabGouwmii mmKI
(oOpaboTka, cOopka), KOHTPOJIb, BCIOMOTaTCIIbHBIC H
TPaHCHOPTHO-HAKONUTEIbHBIE OIEPALIHH.

[TonsTe pabodero UMKIA U PEXKUMBl €r0 BBINOJIHEHUS:
MOJTyaBTOMAaTHYECKHUIi, aBTOMAaTUYECKUIA U aBTOMATHU3UPOBAHHBII.
Tumnosas crpykrypa aBTomaruyeckoro TII.

Ocnosnble xapakrepuctuku TII u II1.

O¢ddexTuBHOCTE pabOThl aBTOMATHU3UPOBAHHBIX TMPOU3BOJICTB.
[TonsiTve rHOKOCTH.

OCHOBHBIE XapaKTEPUCTHUKU aBTOMATHU3UPOBAHHOIO IIpoliecca:
MPOU3BOJUTENHHOCTh, CTENEHb aBTOMAaTH3allUd, THUOKOCTb.
Oco0eHHOCTH aBTOMATHU3AIMHM PA3TUYHBIX THUIIOB TPOU3BOJCTB.
[TonsiTne >xecTkOM M TMOKOW aBTOMATH3allUA TEXHOJIOTHYECKUX
IIPOLIECCOB.
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O6opynoBanue
ABTOMAaTU3WPOBAHHBIX
MIPOU3BOJICTB

[ToaroToBka TEXHOJIOTMYECKHUX TMPOLECCOB W MPOU3BOJACTB K
ABTOMATH3AIMH: MOJEPHU3AIMSA U MeXaHU3aIHs 000pyIOBaHHUS.
CraHoyHOoe o0ecreyeHne aBTOMATU3UPOBAHHBIX IPOU3BOCTB.
TpeboBanne K CTAHOYHOM TOJICUCTEME.

Peanuzanust mepBoil CTynmeHM aBTOMaTHU3aluu (JIOKAJbHOW) Ha
YPOBHE TEXHOJIOTUYECKOTO 000PY10BaHUSI.

Cucrtembl ynpaBjieHHs aBTOMAaTH3HMPOBAHHBIM O00OpYJIOBaHUEM:
BpeMeHHbIE U peduexTopHble. TexHu4YecKass pealn3anusi CUCTEM
yIOpaBJIEHUS: KOMUPOBAIbHBIC, KYJAuKOBbIE, LIMKIOBBIE U
ymciioBoe nporpamMMmuoe ynpasienue (UIIY). Xapakrepuctuku u
MOJIeTIH 000PYIOBaHHUSI.
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ABTOMaTu3anusa
CTaHKOB M CTAHOYHOI'O
o0opyI0BaHUs

CraHku aBTOMAThl, IEpEHANA)KUBAEMblE€ AarperaTHble CTAHKH,
arperatuble crtanku ¢ YIIY. KoHCTpykTHBHBIE 0COOEHHOCTH
cTaHO4YHOTO 0OopyaoBanus ¢ UITY.

Cranku 1151 0OpabOTKH Ten BpalleHHsl — MaTPOHHBIE TOKAPHBIE
CTaHKH, HaTPOHHO-LIEHTPOBbIE TOKAPHBIE CTAHKH.
MHoroomnepaluuoHHble CTaHKH — 00pa0aThIBAIOIIME IICHTPHI.
CuctemMbl MHOIOONEPALMOHHOTO CTAaHOYHOIO O000pYyIOBaHMS:
NOJauu M 3arpy3Kd IMajuleT, WHCTPYMEHTaJIbHas, KOHTPOJIBHO-
U3MEpPUTEINbHAS, YAAJICHUS CTPYKKH.

Bri6op, pa3zpaboTka ¥ BHEOPEHHUE JIOKAJTBHBIX ABTOMATHUECKUX
CHCTEM.
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ABTOMaTH3anug
MPOIIECCOB COOPKHU

OcoOenHocTH BBIOOpPa W peanu3aliil METOJOB JOCTHXKCHUS
TOYHOCTU TIPH aBTOMAaTHYECKOH cOopke. CTPYKTypBl CHUCTEM
ABTOMATH3UPOBAHHOHN COOPKH.

Opuenranus  OOBEKTOB B COOpPOYHOM  IPOM3BOJICTBE.
OpueHTHpOBaHNWE MPUCOCOUHIEMBIX JeTaleld OTHOCHUTEIHHO
0a30BbIX.

CoBMmelieHHE OCHOBHBIX M BCIIOMOTATEIbHBIX KOOPIWHATHBIX
CHCTEM JeTalieil mpu cOopKe.

CriocoObl M CpeAcTBa aBTOMATH3allMHM TIOAAa4YM 3arOoTOBOK U
neraineii mpu cOopke.

Crioco0bl opueHTauy AeTanei, mpeJHasHAuYeHHBIX ISl COOPKH.
[logaya neraneil W3 Mara3uHOB, KacceT, JIGHT K COOPOYHBIM,
00pabaThIBAIOIIMM MM IPYTHM POU3BOJICTBEHHBIM CUCTEMaM.
[logaya HeopueHTUPOBaHHBIX aAerTaneil. CTpyKTypa CHCTEMBI
M0JIa49M HEOPUEHTHPOBAHHBIX 3arOTOBOK. ByHKEpHBIE CHCTEMBI.
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ABTOMaTH3anus
ynpaByieHUs Ha 6a3e
MIPOrpaMMHO-
TEXHUUYECKUX
KOMIUIEKCOB. Cucrema
aBTOMATHYECKOTO
koHTpous ['TIC

ABTOMaTH3aIMs YIpaBIeHUs Ha 0a3e MPOrpaMMHO-TEXHHYECKUX
KomIuiekcoB. ['mbkue mnpousBoacTBeHHble cuctemsl (I'TIC).
OcHoBHble TepMuHbl u omnpegenenuss ['TIC. Omnpenenenune u
xponosiorusi pazputusi I'TIC. CoBpemeHHble TpeOOBaHUS K
MPOMBIIIJIEHHOMY Tpou3BoJcTBY B ycioBusx I[TIC. Oo6nactu
3¢ deKTUBHOTrO NpUMeHeHus 1 nepcnekTunsl pa3sutus I'TIC.
KommiekcHast aBTomMaTu3anusi OpraHu3alMmOHHO-DKOHOMHYECKIX
¢byHkuuii npousBojacTBeHHOM cucteMbl. Pasznenenue I'TIC mo
OpraHW3allMOHHBIM TpPH3HAKaM: THUOKHWHA TMPOWU3BOACTBEHHBIN
monyab (I'TIM), rubkuii aBromMatu3npoBaHHbIi ydacTok ('AY),
rubkas  aBromarusupoBaHHas — auHMsS  (IAJI),  ruOxuit
aBTOMaTU3UPOBAHHBIN ex (TALL) 5 rUOKUit
aBTomMatusupoBanHbelii  3aBox  ([CA3).  Pasznuume  mexnay
pobororexanueckuM komruiekcoM (PTK) u I'TIM.

3agaun  aBTromatmyeckoro koHtposss [TIC. Tunosas
CTPYKTypa cucteMbl aBTomaTrnieckoro koutpois (CAK).

Buast koutposns B I'TIC: o 06paboTku, B mporecce o0paboTkH,
nociae  o6paborku.  OOBEKTBI  KOHTPOJIA:  3aroTOBKH,
o0opyAOBaHHE, MHCTPYMEHTBI, TEXHOJOTHYECKUI IMpoliecc,
U3JIeNusl.

CucremMa TeXHHMYECKOM TUArHOCTHKU oOopyaoBaHus. OCHOBHbIE
KOHTpOJIpyeMble napameTpsl. KOHTposb kauecTBa 00pabOTKH Ha
ctanke. MeTopl KOHTPOJIS U3/CIIUNA B MpoIiecce 00paboTKH.
KoHTpomnb cocTosiHust MHCTpyMeHTa. TeKyIuil 1 nepruoauyecKuil
KOHTPOJIb. MEeTOABI INarHOCTUKU COCTOSIHUS MHCTPYMEHTA.
KoHTponb ¢ MOMOIIBI0 KOOPJUHATHBIX W3MEPHUTEIbHBIX MAIIUH
(KUM). TIlpunmun nevictBus wu  Bugel KUM.  VYcenoBus
¢yukunonuposanue KMM. I'ubkue naMepuTenbHble MOTYJIIH.
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I'ubkue
MIPOU3BOJICTBEHHBIC
CHUCTCMBI

@®opmbr  tuOkoct  ['TIC: wmammHHAs, TEXHOJOTHYECKas,
CTPYKTypHasi, MPOTpaMMHasi, MPOU3BOJICTBEHHAS U MapIIPyTHAS.
Hanexnocts ¢ynkmuonupoBanus ['TIC mo mapamerpam: oTkas,
cooii u pabotocrnocoOHOCTh. TpeOoBaHUS K TEXHOJIOTHYECKOMY
obopynoBanuto, BcrpamBaeMomy B I[TIC. OcoGenHoctu
ABTOMATH3UPOBAHHOTO TEXHOJOTHYECKOT0 O0OpYAOBaHUS IS
00paboTKH AeTasnei THIa «Tell BpalleHUs» U KOPIYCHBIX JeTajei.
Cocras PTK, PTJI u PTY. Onpenenenune notpednoctu B PTK.
Cucrema obecrieueHus (YHKIIMOHUPOBAHUS I'TIC:
aBTOMATU3MpPOBaHHAs TpaHCHOpPTHO-ckiaackas cucrema (ATCC),
ABTOMATHU3UPOBAaHHAS CHCTEMa HHCTPYMEHTAJILHOTO O0eceueHus
(ACHO), cucrema asromatuszupoBaHHoro koHtpois (CAK),
aBTOMAaTHU3UpPOBAaHHAs cHUcTeMa yaaleHus oTxomaoB (ACYO),
ABTOMATU3UPOBAHHAS CHUCTEMA YIPABJIECHUS TEXHOJIOIMYECKUMHU
nporneccamu  (ACY  TII), cucrema aBTOMAaTH3WPOBAHHOTO
npoektupoBanust  (CAIIP), aBromarusupoBaHHasi CHUCTEMa
TEXHOJOTHYEeCKOH  moarotoBku  mpousBoactBa  (ACTIIID),
aBTOMAaTU3UpOBaHHAas cucTema yrnpanieHus (ACY).

18

ABTOMAaTH3UPOBaHHbBIE
TPaHCIIOPTHO-CKJIAICKHE
CUCTEMBI

Texuunueckue cpenctBa ATCC. CrpykTypHas KiaccupuKanus
TPaHCIIOPTHO- HAKOMUTEJIbHBIX CHCTEM. ATCC c
aBTOMATU3UpPOBAaHHBIMU cTesmakamu Hakonutensmu. ATCC ¢
KOHBeHepaMH HaKOIUTEIISIMU.

Kom6unuposanusie ATCC.

bespenbcoBbie cpeactBa Tpancnoptupoanusi B I'TIC. Cucrembr
MapUIPyTOCIeKEeHHsI pOOOKapOB.

5.3. JIabopaTopHbIe 3aHATHA

Tabumua S
Ne | HaumeHoBaHuUe pa3aeJia
Coaepsxanue pasaesa
n/n AMCUHUILIMHBI
PerynupoBanue
| | OCHOBHBIX 1. JlaGopaTopHslii cTeH «Pu3ndeckne 0ObEKThI
TEXHOJIOTMYECKHUX cucteMm apTomatu3zanuu -3» ®@OC-3-MH
apaMeTpoB.
2. N3yueHne TEXHUYECKUX XapaKTEPUCTUK U OCHOB
POTPaMMHUPOBAHUS POMBIIIUIEHHOTO JIOTHYECKOTO
ABTOMaTu3anus
X HOMOMTEC KoHTpoJsuiepa S 7-1200
TEXHOJIOTUIECKUX
2 3. Uzyuenue ocHOB noctpoenus: pabotsl co SCADA-
MPOIIECCOB B .
MAaIIMHOCTPOCHUN CHCTEMOH
4. Asromaruzanus paboThl GU3NIECKOTO 0OBEKTa
«I1lmar6aym»

5.4. IIpakTnuyeckue (CEeMUHAPCKHE) 3AHATHS

Taoauua 6

n/n

HauMenoBanue
pasaena
JTUCIHHMILIMHBI

Copaeprxxanue pasgesa
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ABTOMaTu3anus
TEXHOJIOTHYECKHUX UccnegoBanue 3aKOHOB pEryJupOBaHUS U PETYJIATOPOB.
00BEKTOB U Uccnenoanmne komOomaupoBanHbeix CAP. Uccnenosanue ACP mo
1 MPOIIECCOB. 3aKOHBI | MPUHLIUITY PETyJIUpOBaHUs. THUIIOBbIE BHEUIHUE BO3JCHCTBHUS.
peryJiMpoBaHus. brmox cxembr ACP. IlpeobOpazoBanms Jlarmutaca. IlepenaTounbie
KomOunupoBannas | pyskuuu. [Ipumeps! THIOBBIX 3BeHbEB. COCTMHEHUS 3BCHBEB.
CAP.
UccnenoBanne CTATUCTUYECKUX W JIMHAMHYECKUX CBOMCTB
PerynupoBanue
YyBCTBUTEJIHHBIX 3JIEMEHTOB TEPMOIJICKTPUUECKIX TEPMOMETPOB,
2 OCHOBHBIX TEPMOMETPOB COIMPOTHUBJICHUN KaK MHEPIMOHHOTO 3BeHa B ACP.
TEXHOJIOTHUECKHUX
HApAMETPOB. [Ipumepsl cxeM peryiupoBaHHE TeMIlepaTypbl, JaBieHus, pH,
pacxona, ypoBHS U T.1.
YcnoBHoe Texnuyeckue  cpelncTBa  MOAcCHUCTEM:  HH(OPMALMOHHO-
o0o3HaueHue BBIYUCIIUTEIbHOM ~ aBTOMAaTHYECKOIO U JIMCTAHLMOHHOTO
3 TEXHUUYECKUX CPEACTB | YIPABIEHUS, aBTOMATHYECKOTO DPETyJIWpOBaHHUA, 3alIUT U T..I.
aBTOMAaTH3allMK Ha | YCIIOBHOE 0003HAUYEHUE TEXHUYECKUX CPEICTB aBTOMATH3AIINU HA
cXeMax. cxemax. [Ipuniun dopmupoBanus nmpudopa.
4 Henoxure biias UccnenoBanue ucnonuurensHoi u annaparuor yactu ACYTIL.
texuuka ACY TIL
Uzyuenue MPOMBILIUIEHHBIX ACP peanbHbIX
5 PerynupoBanue TEIJIOPHEPTEeTHIECKUX O00BEKTOB. PerynupoBanue
TEIUIOBBIX MIPOLIECCOB. | MaCCOOOMEHHBIX MporeccoB. M3ydeHne cxeM aBTOMaTU3allUU
PEKTU(UKAIMOHHBIX, a0COPOIIMOHHBIX M BBITIAPHBIX YCTAHOBOK.
ABToOMaTu3anus
7 BCcrioMoratensHoro | M3yueHne ocoOeHHOCTEH NCIIOTHUTENBHON MPUBOAHON TEXHUKH.
obopypoBanus TOC.
ABTOMaTru3anus
8 BcrioMorarenbHoro | M3yuyenue, cxeM aBTOMaTU3aluy BCIIOMOTaTeIbHON TEXHUKHU.
obopynosanus TOC.
KommiekcHas aBTomMaTu3anusi OpraHU3alMiOHHO-3KOHOMHUYECKHUX
ABTOMaTH3anus ¢yHkuii mpousBoAcTBeHHON cuctemsbl. Paspenenune I'TIC mo
yrnpaBieHHUs Ha 0a3e | OpraHM3alMOHHBIM TPHU3HAKaM: THUOKUN TPOU3BOJCTBEHHBIN
9 IIPOrpaMMHO- monynb (I'TIM), ruOkuii aBToMaTn3upoBaHHbIA yuyacTok (I'AY),
TEXHUYECKUX ruOkass ~ aBToMatusupoBanHas  nuHus  (IAJI),  rubkwuit
KOMILJIEKCOB. ABTOMAaTU3UPOBAHHBIN ex (TALY) u THOKHI
aBToMaTu3upoBaHHbIi 3aBoj (['A3).

6. CamocrositesibHass padora cryaeHToB no qucuumianne ATY u CT
6.1 Tembl 17151 CAMOCTOSITEILHOIO M3YYCHUS:

1. Tlokazarenn xauvectBa. IIpsimble mnokazarenn kadecTBa. KopHeBble mOKa3zaTenum KadecTsa.
YacroTHble noKa3aTenn kadecTBa. CBsI3U MEXy MOKA3aTeIsIMU KaueCcTBa.
2. 3akoHBbI peryaupoBaHus. TUIBI pEryasTOpOB.

3 OcHOBHBIE OIIpENETIEHUS U TIOHATHS METPOJIOTUH.

4 [Tpunuun popmuposanus npudopa. F[OCT 21.404-85.

3. N3meputenbhbie mpeoOpaszoBatenu Temmeparypsl (UIIT).

6. N3mepurenbubie mpeodpazoatenu napienust (UI1/1).

7 N3meputenbhblie npeoOpazoBatenu yposHs (UITY).

8 N3mepurenbhbie peoOpazoBatenu pacxona (MIIP).

9. W3meputenbHble mpeoOpa3oBaTesid KOHIIEHTPAIIUH BEIIECTBA.

10. DIIeKTpUUYECKHE UCTIONHUTENbHBIC yeTpoiicTBa (DUY).

11. ITHeBMaTHUeCKHE UCIIOJIHUTENBbHBIE YeTpolicTBa ([TNY).
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12. Perymupytontue opransi (PO).

13. [MupomeTpuueckre MHUUIMBOILTMETPHL. [loTeHIIMOMETpBl. ABTOMAaTUYECKHE SJIEKTPUUECKUE
MOTEHIMOMETPHI. ABTOMATUYECKHUE JIEKTPOHHBIE MOCTOBBIE CXEMBI M3MEPEHUST TEPMOIIEKTPUUECKUX
conpotusiienuit (TC) u T.1.

14. Jlokanbnable mnpombinuieHHbIe cetn (JIIIC). Tomosorus (apxurtekrypa) JIIIC. AnmapaTHbie
komrnoneHTsl JIIIC: Kanan nepemaum nannsix; CerteBbie ycrpoiictBa JIIIC. IlpombliiuieHHBIE CETH
HUKHETO YpOBHS (IoJieBble MIMHBI). [I[pOMBIIIIIEHHBIE CETH BEPXHETO YPOBHSL.

15. MuxkpomnporeccopHbie BTOpuYHbIe TpruOopsl. Ha3sHaueHne BTOPUUHBIX MPHOOPOB.

16. [Iporpammupyembie norumdeckue kKoHTposuiepsl [IJIK.  ManokanansHble, cpeaHee - U
MHOTOKaHaJIbHbIE  KOHTPOJUIephl. KOMMYHMKAIIMOHHBIE BO3MOXXHOCTH  KOHTpoJulepoB. KpaTkas
XapaKTEPUCTUKA CTAHJAPTHBIX SA3bIKOB NporpammupoBanus [1JIK.

17. O6ume cenenust 0 SCADA — cucremax. OcnoBuble pyHkuuu SCADA —cucrem.

18. YacToTHbIe IpeoOpa3zoBaTEeIy.

Temsb! piasa PIT'P:

YcranoBka atMoc(epHO-BaKyyMHON TIEPETOHKH HE(PTH.

VYcTaHOBKa KaTaTUTUYECKOTO KPEKMHTa ¢ IPSIMOTOYHBIM PEaKTOPOM.

YcTaHOBKa TEPMUYECKOT0 KPEKMHTA JJIsl IPOM3BOCTBA TEPMOTra3oiis.
YcTtanoBka puopMUHTa CO CTAllMOHAPHBIM CIIOEM KaTalu3aropa.

VYcraHoBka puopMHHTra ¢ JBUKYIIUMCS CIIOEM INIATUHOBOIO KaTajanu3aTopa.
VYcraHoBKa KaTaTUTUYECKON N30MEPU3aLMU [TIEHTAaHOB U T'€KCaHOB.

VYcTaHOBKa THPOOYUCTKY AUCTUILIATA JU3EIBHOTO TOILJIMBA.

VYcTaHoBKa rHIPOOYUCTKY KEPOCUHA C IPUMEHEHUEM BBICOKOTEMIIEPATYPHOM Cemapaluu.
. YcTaHOBKa CEpHOKHCIOTHOTO AJIKMJIMPOBaHUS N300yTaHa OyTUIICHAMHU.

10. YcranoBKa OIHOCTYIIEHYATOM JleachanbTU3aIMK Ty IPOHOB KUIKUM ITPOMIAHOM.
11. YcranoBka ouncTke He(DTAHBIX MacIISTHBIX (hpakuuii Gpypdypoaom.

12. YcTaHoBKa NepuOAMYECKOTO MPOU3BOICTBA MBUIBHBIX U YTIE€BOAOPOJIHBIX CMA30K.
13. YcranoBka TepMooOe3MacIMBaHus rayva.

14. YcraHoBKa alKUIMPOBaHHs O€H3011a STUICHOM.

15. YcranoBka mpsiMO# THApPATALIMN STUJICHA.

16. YcraHoBka AeruaApupoBaHus H300yTaHa.

17. YcTaHOBKA CEpHOKUCIOTHOIO AJIKWJIMPOBAHUS C KACKaJHBIM PEAKTOPOM.

D ONAU R W~

Coneprxanue:

Beenenne

Ornucanue nporecca

XapakTepucTuka 00beKTa aBTOMaTH3aINH

Pa3zpaboTka QpyHKITMOHAIEHON CXEMBbI aBTOMAaTH3AIUN

Br160op TEXHUYECKUX CPENICTB aBTOMATU3AINH

PacueT Hafe)XKHOCTH OTHOTO U3 U3MEPUTEIHLHOTO TPE0OPa30BATENS
3akiroueHue

Jluteparypa

PN R LD =

Bapuant Nel
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6.3. YueOHO-MeTOAM4YeCKOe U MHPOPMALIMOHHOE 00eCliedYeHHe CAMOCTOSTEIbHOM
padoThI

1.

Monnabaesa M.H. ABTomMaTH3anus TEXHOJOTHUECKUX MPOIIECCOB U MTPOU3BOJICTB [ DIEKTPOHHBIH
pecypc]: yuebHoe nocobue/ Monnabaesa M.H.— DnekTpoH. TeKCTOBbIE AaHHbIe.— MOCKBa,
Bonorna: Undgpa-Umxenepust, 2019.— 224 c.— Pexum goctyna:
http://www.iprbookshop.ru/86574.html.— 3BC «IPRbooks»

Cxuptnanze A.I'. ABTomMaTU3aus TEXHOJOTHYECKUX [TPOLIECCOB U ITPOU3BOJICTB [ DNEKTPOHHBIN
pecypc]: yueOnuk/ Cxuptnaaze A.I'., @egoros A.B., Xomuenko B.I'.— DiekTpoH. TEKCTOBBIE
nannsle.— CaparoB: Al [1u Op Meaua, 2019.— 459 c.— Pexum nocryna:
http://www.iprbookshop.ru/83341.html.— 9BC «IPRbooks»

. T'ebens E.C. Teopust aBTOMaTH3allMi TEXHOJIOTMUECKHUX MPOIIECCOB OMACHBIX MTPOU3BOJICTB

[DnexTpoHHEIH pecypc]: yuedHoe nmocobue/ I'ebens E.C., [TactyxoBa E.M.— DnekTpoH.
TEKCTOBbIE JaHHble.— OMcK: OMCKHI roCcy1apCTBEHHBIN TEXHUYECKUI yHuBepcuret, 2017.— 94
c.— Pexxum noctyna: http://www.iprbookshop.ru/78479.html.— 3B5C «IPRbooks»

. TTunse C.H. ABToMaTu3aius TeXHOJIOTHUECKUX MPOIIECCOB [DNEKTPOHHBIN pecypc]: yueOHoe

nocoOue /71 CTYJIEHTOB BBICIINX YUeOHBIX 3aBEJICHUH, 00yJaromuxcs o HarnpasieHuto 35.03.06
«Arpounxenepusi»/ [Tunses C.H., Abonuues J[.H., Yepaukos B.A.— D5eKTpoH. TEKCTOBbIE
nanHble.— Boponex: Boponexckuil I'ocyiapcTBeHHBII ArpapHblii Y HUBEPCUTET UM.
Nmneparopa [lerpa [lepsoro, 2016.— 241 c.— Pexum nocryna:
http://www.iprbookshop.ru/72645.html.— 2BC «IPRbooks»

YyebHo-MeToanYecKoe mocooue mo gucruiuinHe [IporpaMmHoe obecrieueHne CucTemM
yrnpaBieHUs. ABTOMAaTU3aIMs TEXHOJIOTHYECKUX MPOIIECCOB U MPOM3BOACTBA [ DIEKTPOHHBIH
pecypc]/ — DIeKTpOoH. TeKCTOBbIE JaHHbIe.— MockBa: MOCKOBCKUI TEXHHYECKUN YHHBEPCUTET
cBsi3u U uHpopmartuku, 2016.— 64 c.— Pexxum gocrymna:
http://www.iprbookshop.ru/61530.html.— 3BC «IPRbooks»

AnteiabaeB P.b. Teopust TeXHUUECKUX CUCTEM M METO/Ibl MH)KEHEPHOT'O TBOPUECTBA B PEILICHUH
3aJ1a4 aBTOMaTH3allMU TEXHOJOTUYECKUX MPOLIECCOB [DNEKTPOHHBIN pecypc]: yueOHoe nocodue/
Anteia6aes P.b., 'anuna JI.B., IIpockypun /I.A.— DnekTpoH. TekcToBbIe TaHHbIe.— OpeHoypr:
OpenOyprekuit rocynapctBennblil yausepcuret, ObC ACB, 2016.— 191 c.— Pexum nocrymna:
http://www.iprbookshop.ru/61414.html.— 9bC «IPRbooks»

bepapimieB B.®. OCHOBBI aBTOMATH3aIMKU TEXHOJIOTHYECKUX MPOLIECCOB OUUCTKH ra30B U BOJIbI
[DnexTpoHHEIH pecypc]: kypc nekuwmii/ bepasimes B.®., [Ilatoxun K.C.— DneKTpoH. TEKCTOBBIS
nannbie.— Mocka: U3gatensckuii [Jom MUCuC, 2013.— 136 c.— Pexum gocryna:
http://www.iprbookshop.ru/56238.html.— DbC «IPRbooks»
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8. UepHoycoBa A.M. ABTOMaTH3aIus TEXHOJIOTUYECKUX MTPOILIECCOB U MPOU3BOACTB [ DJIEKTPOHHBII
pecypc]: MeTonuueckue yka3aHus it aOUTYpPHEHTOB, IOCTYIAIONIMX Ha 00yUYeHHE IO
cokpatnieHHo nmporpamme/ YepnoycoBa A.M., TepeHTbeB A.A.— DJIEKTPOH. TEKCTOBBIC
nannbie.— OpenOypr: OpenOyprekuii rocygapcTBeHHbli yausepceuret, ObC ACB, 2005.— 30
c.— Pexum nocryna: http://www.iprbookshop.ru/50022.html.— 3bC «IPRbooks»

9. Ceipenxuii I'.A. ABTOMaTH3a11s TEXHOJIOIMUECKUX MPOLIECCOB U MPOU3BOACTB. YacTp 2
[DnexTpoHHbIH pecypc]: mabopaTtopHbiid pakTuKyMm/ Ceipenkuii I'.A.— DJIEKTPOH. TEKCTOBBIC
nannbie.— HoBocubupck: HoBocnOupcekuii rocyJapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET,
2014.— 80 c.— Pexwum nocryna: http:// www.iprbookshop.ru/45351.html.— DbC «IPRbooks»

RSN

HNHuTepHer pecypcesl

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

7. OueHO4YHBIE CpeCTBA

7.1. Bonnpocsl k nepBoii pyde:kHOil aTTecTanuu

OCHOBBI TCOPHUH aBTOMATUYCCKOI'0O YIIPABJICHH .

ABTOMaTH3anUsA Kak dTal B Pa3BUTHH MPOU3BOJCTBA IyTEM 3aMEHBI (YHKIHUI dYeloBeKa B
TPYJOBOM TIpOIIecCe.

Hcropust co3maHus W pa3BUTHS aBTOMATH3alMM TEXHOJOTMYECKUX W TPOU3BOJCTBEHHBIX
IPOILIECCOB.

HapaMeprI TCXHOJIOTHUYCCKOI'O ITpoIecca. Pel"y.HI/IpyeMLIe nmapaMeTphl.

MrhHoBeHHOe 3HaueHue. I3mepeHHoe 3HaueHue.

OO6vbexT ynpasienus. PerynupoBanue.

ABTOMaTH4ecKoe ynpasieHue. Bxonnoe Bo3zaeiicTue.

CxeMa aBTOMaTHYECKOM CHUCTEMEI PEryjinpoBaHus.

OnHOKOHTYpHasi aBTOMaTuyeckas cucrema peryinuposanus (ACP).

3amaroriee, yrnpasJsioliee U Bo3Mmymariiee Bo3aeiicteue. Ommoka ynpasienus. Perynsarop.

o B I Bl T BT IRl

—| O

[ToHsATHS MeXaHU3AlMM U aBTOMAaTH3alMK. [IOCTOMHCTBA M HEJOCTATKH aBTOMAaTHU3MPOBAHHBIX
IIPOU3BO/ICTB.

H
N

OJIEMEHTHI AaBTOMATH3alun: TCXHOJOIrMYUCCKass MOACUCTEMA, MNOACHUCTCMBI MATCPUAJIbBHO- U
I/IHq)OpMaLII/IOHHO-TeXHI/I‘—ICCKOFO O6€CH€‘IGHI/I$I, MOACHUCTEMBI IIJTAHUPOBAHUA W YIIPABJICHUS.

—_—
W

ypOBHI/I aBTOMAaTu3aluu IIPOU3BOACTBA: YAaCTHUYHAA, KOMIUJICKCHAsA W IIOJIHAA. OHpeI[eJICHI/IC
CTCIICHU aBTOMAaTH3alllH.

14.

ABTOMaTI/ISaI_II/ISI TEXHOJOTHYECKUX 00BEKTOB U IMPOLICCCOB.

15.

3aKOHBI pETYJINPOBAHMUS.

16.

Tumsl peryysaropos.

17.

Kombunuposannas CAP. Kackanubsie CAP.

18.

Knaccudukanuss ACP no npunimny peryaupoBasusi. THIIOBbIC BHEITHUE BO3ICHCTBHSI.
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http://www.twirpx.com/
http://www.metran.ru/
http://www.ibooks.ru/

19.

brok cxembr ACP. OcHOBHBIE MO/IeNN (CTaTUYECKUE U TUMHAMUYECKHE XapaKTEPUCTHKH ).

20. | Tpeobpaszosanus Jlamaca.

21. | Mepenarounsie GpyHKIMH.

22. | Tlpumeps! THIOBBIX 3BeHbeB. COENMHEHHUS 3BEHBEB.

23. | CocTaB OCHOBHBIX (PYHKITMI aBTOMaTU3UPOBAaHHBIX cucTteM yrpasieHus (ACY): ynpasistonue,
UH(OPMALIMOHHBIE U BCIIOMOTaTelbHBbIE.

24. | CocraBuple yacth ACY  TII: TexHMyeckoe, HpPOrpaMMHOE, HH(POPMALMOHHOE,
OpraHU3allMOHHOE U ONEpaTUBHOE OOECIICUCHHUE.

25. | 3agaun ACY.

26. | Oranbpl pa3pabOTKM W BHEApPEHUS. YIpaBICHHE TEXHOJOTMYECKUMHU TMpOIecCaMd U
JCIIETYEpU3aLIHSL.

27. | ObocHOBaHME U pa3pabOTKa PYHKIMIA CUCTEMBI YIIPABICHHS TEXHOJIOTHYECKIMHU MPOLIECCAMHU.

28. | [loctpoenue anropuTMoB (YHKIMOHHPOBAHUS U LUKIOTPAMM JHCKPETHBIX TEXHOJIOTMYECKHX
IIPOLIECCOB MAITMHOCTPOUTEIHHOIO TPOU3BOICTBA.

29. | Knaccudukanus ACYTII: ¢pyHKIMM, BRITIOTHIEMBIE YIIPABIISIONINM BBIUYUCIATEIEHBIM
KOMILIEKCOM;

30. | Kimaccudpukamuss ACYTIL: ypoBeHb 3aHUMaEeMOM CHCTEMOM B OpraHU3aIMOHHO-
IIPOU3BOJICTBEHHON HEPAPXHH;

31. | Kimaccudukammst ACYTIL: mo xapakTepy MpOTEKaHMs YIIPABJISIEMOT0 IIPOIecca BO BPEMEHH,

32. | Knaccuduxkamus ACYTII: no nokazaTento ycI0BHO HH()OPMAIIMOHHOW MOIIIHOCTH 00BbEKTa
YIOPaBJIEHUS;

33. | Knaccudukaruss ACYTII: no crenenn QyHKIIMOHAIFHOW Pa3BUTOCTH CHCTEMBI YIIPABIICHHS,

34. | Knaccudukamus ACYTIL: no xapakrepy ctpykTypsl ACY.

35. | CTpyKTypa TEXHUYECKUX CPEJICTB B JIOKAJIbHOM cHUCTEME YIIPaBICHHUSL.

36. | CpencTBa MHAMBHUAYAJIBHOTO KOHTPOJIS.

37. | CpencTBa MaccOBOrO KOHTPOJISL.

38. | CpencTBa KOHTPOJIS IO BBI3OBY.

39. | YerpolicTBa CUTHaIM3aUUu. /JIMCTaHIIMOHHOE YIIPABJICHHUE.

40. | YcrpoiicTBa JOTHYECKOTO YIPABIEHUSI.

41. | ABTOMAaTHYECKUE PETYISATOPHL.

42. | YcrpoiicTBa 3allUTHI.

43. | UcnonHuTEIbHbIE MEXAHU3MBI.

44. | Perynupyromiue oprassl.

45. | OcHoBHbIe TpeOoBaHuUs K TexHHUUecKuM cpenctam ACY TII.

46. | PaznoBugHoctu ctpykryp ACVYTIL

47. | AnnapatHasi ¥ mporpamMMHasi paboTa KOHTPOJLIEPOB.

48. | OnepaunonHas cucrema [IC-KOHTpOJIIEPOB.

49. | CpencrBa TEXHOJIOTMYECKOTO TPOrPaMMHUPOBAHUSI KOHTPOJIIIEPOB.

50. | ACVYTII ¢ BK BemosnHsitonero "HPOpMaluoHHbIe QYHKIIHH.

51. | ACYTII ¢ YBK paboTaroniuii Kak «COBETYMK) OIEepaTOpa TEXHOJOTHIECKOTO Ipoliecca.

52. | ACYTII ¢ YBK paborarormiuii B pe’kuMe EHTPATHHOTO YIPABIISIONIETO (CyNepBU30PHOE
yIpaBJICHUE).

53. | ACVYTII ¢ YBK pabotaromuii B pexirumMe HeOCPEACTBEHHOT0 IIM(POBOT0 YIIPaBICHHUSL.

54. | Bo3M0oXHOCTH HHU(POBBIX CPEJICTB U3MEPEHHSI U YIIPABICHHSL.

55. | IlpenmymectBa U pOBBIX CPEJICTB YIIPABICHUS 10 CPABHEHHUIO C aHAJIOTOBBIMH.

56. | UcnionHUTENbHBIE MEXaHU3MBI TETIJIOBBIX 3JIEKTPUYECKUX CTAHIIMHA U MPOLIECCOB MepepadoTKU
He(TH.

57. | ABroMaTu3anus yCTpOMCTB TOIIMBONOAYH U 30JI0Y IAJTICHHUSL.

58. | ABTOMaTHUYECKHE CUCTEMBI PEryIUPOBaHMSI TPUBOAHBIX TYpOUH, MUTATEIbHBIX HACOCOB,
JIea’paTopoB, MOOTPEBATENEH, peIyKIIHOHHO-0XJIAUTEIbHBIX YCTAHOBOK, TEIUIOOOMEHHOTO
000pyTOBaHUS.

59. | IlpenoxpaHuTeNIbHBIE KIallaHbl TEXHOJIOTHYECKUX MPOIIECCOB U YCTAHOBOK
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60.

ABTOMaTH3aIMs CIEIMATBHBIX CHCTEM o0ecriedeHHs paboThl IEPHBIX PEAKTOPOB.

61. | Maaukanus, peructpanus U peryJIupoBaHue TeMIEepaTypbl ¢ OMOILBIO THEBMATHYECKOTO
peryJssaropa.

62. | Maaukanus, CurHaau3anys U peryJinpoBaHue TeMIIEpaTyphl ¢ HOMOLIbIO TOTEHIIMOMETPA
(MocTa).

63. | Maaukanus, perucTpanysi, peryJipoBaHue U CUTHAJIN3ALUS 1aBICHUS.

64. | IlpomblIITIeHHBIE H3MEPUTENbHbIE TPUOOPHI U IPE0OpPa30BATEIH.

65. | Knaccudukanus mpuOopoB /uisi K3MEPEHUs JaBICHUSI.

66. | ’KuIKOCTHbIE MAHOMETPBI.

67. | Yameynsle MAaHOMETPBI U TH(PMaHHOMETPHI.

68. | IIpy>kxuHHBIE MAHOMETPHI.

69. | DieKTpuYecKue MAaHOMETPBI.

70. | IIpeoOpazoBarenu gasieHus tuna «Candupy.

71. | I3smepeHue TemnepaTypsl.

72. | TepMoMeTpBI pacCIIUPEHUS KUJIKOCTHBIE.

73. | TepmoMeTpbl OCHOBaHHBIE HA PACUIMPEHUHU TBEPJIBIX TeJl (IUIATOMETPUUECKUE U
OMMETAJNIMYECKHE TEPMOMETPHI).

74. | I'a30Bble MAaHOMETPUUECKHUE TEPMOMETPBHI.

45. | KuakocTHble MAHOMETPUYECKUE TEPMOMETPBI.

76. | KoH/ieHCallMOHHbIE MAHOMETPUYECKHUE TEPMOMETPBHI.

77. | DneKkTpuyecKkue TEPMOMETPHI (TEpMONApBI).

78. | TepMoMeTphl CONMPOTHUBIICHUS.

78. | Bropuunble npuOOpsI 1)1 U3MEPEHUS Pa3HOCTH MOTEHIMAIOB (IMPOMETPHUUECKUE
MWJIIMBOJIBTMETPbI, TOTEHIIMOMETPHI).

79. | Metoibl U3MepeHHUs COITPOTHBIICHUS

80. | TexHuueckue cpeacTBa sl U3MEPEHUSI PacXo/1a KHUAKOCTHU U raza (MeTo IepeMeHHOro
nepernaja 1aBjIeHus, pacXoA0MepbI IIOCTOSIHHOTO NEpernaja 1aBiIeHHs, pacX0d0Mepbl
MIEPEMEHHOT0 YPOBHsI, PacX0/10MEpPhl CKOPOCTHOT'O HAopa.).

81. | MeToibl U3MEPEHUs YPOBHS — ypOBHEMEPHI (IIOMIJIABKOBBIN METOJI U3MEPEHHsI YPOBHS,
OyHKOBBIE YPOBHEMEPBI, THJIPOCTATUUECKHUE U TbE30METPUUECKUE YPOBHEMEPHI).

82. | KOHOyKTOMETpUUECKUH M EMKOCTHON METOBI U3MEPEHHUSI YPOBHH.

83. | UcnonHutenbHble yeTpoiicTBa. MicnoHUTEIbHBIE MEXaHU3MBI.

84. | PerynupoBaHue TemMnepaTypsl.

85. | PerynupoBaHue gaBieHUS.

86. | PerynupoBanue pacxoja.

87. | PerynupoBaHue ypoBHs.

88. | Kiaccudukanus n3mMepuTenbHbIX Ipeodpa3oBaTeiei JaBieHus, pacxo/ia, TeMIepaTyphl,
YPOBHS U T.JI.

89. | Buabl nepBuyHBIX npeoOpazoBaTesei.

90. | PerynupoBaHue napaMeTpoB COCTaBa U KAYECTBA.
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O0pasen OuiieTa Kk nepBoil py0e:KHON aTTecTaluu

T'PO3HEHCKUU F'OCYJAPCTBEHHBIH HE®TAHONU TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 1

Huctnunnuaa ATY u CT
HNuctutyT sHEpreTuku CIEeUUATLHOCTh TeruiosHepreTuka u TeIIOTEXHUKACEMECTP

1. Kakue nocronHncTBa numeer uepapxuueckas (MHOoroypoBHeBasi) crpykrypa ACYTIL

2. HazoBuTe 0CHOBHBIE CXEMbl aBTOMAaTHYECKOTO PErYIHUPOBAHUS MPIMOTOYHBIX TAPOTEHEPATOPOB.
YTBEPXIAIO:

« » 202 . 3aB. kadeapoii

Bonpockl K0 BTOPOii py0e:KHOH ATTeCTALINH

TexHomoruu noAepKku xu3HeHHoro 1ukia uznenuid. CALS (Continuous Acquisition and Life
Cycle Support).

Lenu u 3agaun cucrembl. CUCTEMBI yIIPABICHUS, ODUEHTUPOBAHHBIE HA MOJIHBIA KU3HEHHBIN
LIMKJI TOBapa.

PacmmupenHoe  (neTaqu3MpoOBaHHOE)  YNpaBICHUE  KaJEHIApHBIM  IJJAHUPOBAHHUEM U
qucnerdepoanueM (APS).

Cuctemsl ynpasienus pecypcamu npennpusatus (ERP). Llenu u 3amaun ux
(GYHKIIMOHUPOBAHHUSL.

CucreMsbl ynpasiieHUs] B3aMMOOTHOIIEHUAMH ¢ niocTaBuikamu (CRM).

CucreMsbl YHPABJICHUA, OPUCHTHPOBAHHBIC HA YIIPABJICHHUC 3aKA3aMHU.

Cucrema "Touno-BoBpeMs" (JIT-TeXHOJIOTHH) B COBPEMEHHBIX YCIOBHUSX.

XN

OCHOBEBI MMOCTPOCHUSA UHTCTPUPOBAHHLIX CUCTEM YIIPABJICHUS.
OCHOBHEBIC IMPUHOHXIIBI TOCTPOCHUA CUCTCM YITPABJICHHUA ITPOU3BOACTB.

CDYHKI_II/IOHaJ'IBHaH CXCMad CUCTCEMbI YIIPABJIICHUSA daBTOMATU3HPOBAHHBIX IPOU3BOJICTB (AH)

10.

Pacnpenenenue GyHKUMN yIpaBIeHUs M0 HEPAPXUUECKUM YPOBHSIM.

11.

YHudukanus 3J1eMEeHTOB CUCTEM YIPABJICHHUSI.

12.

CocraB KOMIUIEKCA TEXHUUECKUX CPEACTB: YIPABIIIOMINN BEIUACIUTEIbHBIA KOMIUIEKC,
CpeJCTBA MOJIYUYEHHs, TpeoOpa3oBaHMsl, XpaHEHUs1, OTOOPaXKEHUS U PETUCTPALlUU HHPOpMAIIH,
YCTPOMCTBA NNOAAYU CUTHAJIOB U MCIIOJHUTEIBHBIX YCTPOUCTB.

13.

Omnpenenenne TII. OcHoBHble 3nemenThl TII: pabouunit nukn (o6padoTka, cOOpka), KOHTPOIb,
BCIIOMOTaTeIbHbIE M TPAHCIOPTHO-HAKOIHUTEIbHbIE ONEPaLHH.

14.

[TonsiTue paboyero UKJIA U PEKUMBI €r0 BBIMOJIHEHHS: I0TyaBTOMaTUYECKUN, aBTOMaTHYECKHIM
U apToMaTu3upoBaHHbld. Tunosas ctpykrypa aromarudeckoro TII

15.

OcHoBHble xapakrepuctuku TII u II1.

16.

S(I)(bCKTI/IBHOCTB paGOTBI ABTOMATU3UPOBAHHBLIX IMPOU3BOACTB. IToHnsiTue THOKOCTH.

17.

OcHOBHBIC XapaKTCPUCTHUKU aBTOMATU3UPOBAHHOI'O ITpoLECCa: MPOU3BOAUTCIIBHOCTD, CTCIICHD
aBTOMaTHU3alluu, THOKOCTh

18.

OcoOeHHOCTH AaBTOMAaTu3alluu Pa3IMYHbIX TUIIOB MPOU3BOACTB. [ToHsTHE KECTKOM M THMOKOM
ABTOMATHU3allWH TEXHOJIOTMYCCKUX MMPOLICCCOB.

19.

[ToAroToBKa TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOACTB K aBTOMATU3AIIMN: MOJICPHHU3AIUS U
MeXaHU3aIus 000PyI0BaHUSI.

20.

CraHo4yHOE oOecIieueHne aBTOMAaTU3UPOBAHHBIX MTPOU3BOICTB. TpeOOBaHUE K CTAHOYHOM
MTOJICCTEME.

21.

Peanuzanus nepBol CTyNeHHM aBTOMAaTU3alMM (JIOKAJbHOM) Ha YpPOBHE TEXHOJOTMYECKOTO
XapaKTepUCTUKU M MOJIeNH 000pyI0BAHUS.

19




22.

TexHuueckas pealnzalus CHCTEM yIPABJICHUSA: KONMUPOBAIbHbBIEC, KyJIaUKOBbIE, IUKIOBbIE U
4KCII0BOE IporpaMMHoe ynpasiieHue (UI1Y).

23. | Cucremsl yIpaBieHHs aBTOMAaTU3MPOBAHHBIM 000py/10BaHHEM: BpEMEHHBIE U pe(IIeKTOPHBIE.
000pyTIOBaHUS.

24. | CraHKu aBTOMATBhI, IEPEHAJIAKNBAEMbIE arpEraTHbIE CTAHKU, arperatuble craiku ¢ YITY.

25. | KoHCTpyKTHBHBIE OCOOCHHOCTH CTaHOYHOTO 000opyoBanus ¢ YITY.

26. | Cranku ans oOpabOTKU TeJ BpalleHUs] — MAaTPOHHbIE TOKApHBIE CTAHKH, NATPOHHO-LIEHTPOBBIE
TOKAapHbIE CTAHKH.

27. | MHoroomnepanuoHHble CTAHKH — 00padaThIBAIONINE IEHTPHI

28. | CucremMbl MHOTOOIIEPALIMOHHOTO CTAHOYHOT0 000y I0OBaHUSA: IOJJa4u U 3arpy3KH HaJlIET,
MHCTPYMEHTAJIbHAS,, KOHTPOJIbHO-U3MEPUTEIbHASL, YAAJIEHUS CTPYIKKH.

29. | Beibop, pa3pa0oTka U BHEJIPEHUE JIOKAJIbHBIX AaBTOMATHYECKUX CUCTEM.

30. | OcobeHHOCTH BBIOOpA U pPeANN3aLUU METOIOB TOCTHKEHUS TOYHOCTH IIPU aBTOMAaTUYECKOM
cOopke.

31. | CTpyKTypBl CHCTEM aBTOMAaTH3UPOBAHHONW COOPKH.

32. | OpueHTanuss OOBEKTOB B COOpPOYHOM MpOU3BOACTBE. OpPHEHTHPOBAHWE TPUCOEAUHSIEMBIX
JieTajeil OTHOCUTENIbHO 0a30BbIX.

33. | CoBMmellleHHE OCHOBHBIX M BCIIOMOTaTEJIbHBIX KOOPJMHATHBIX CUCTEM JIeTajlel Ipu cOOpKe.

34. | CriocoObl U cpeAcTBa aBTOMATH3AIMK I0Ja4u 3aTOTOBOK M JieTajel mpu cOopke.

35. | CriocoObl opueHTauu AeTaliei, mpeIHa3HaueHHbBIX J1si COOPKH.

36. | Ilogaua neraneit U3 Mara3smHOB, KacCET, JICHT K COOPOYHBIM, 00padaThIBAOIINM U IPYTHM
IIPOM3BOJICTBEHHBIM CUCTEMaM.

37. | llogaua HeopueHTHpPOBaHHBIX JeTaneld. CTpPyKTypa CHUCTEMbl MOJAYU HEOPUEHTHUPOBAHHBIX
3arOTOBOK.

38. | byHKepHbIE CUCTEMBI.

39. | ABToMaTH3alMsl ynpaBieHusl Ha 6a3e MPOrpaMMHO-TEXHUYECKMX KOMILJICKCOB.

40. | I'mbkue npousBoacTBeHHble cucTeMsl (I'TIC).

41. | OcuHosuble Tepmunsl u onpeaenenus I'TIC. Onpenenenne u xpononorus passutus I'TIC.

42. | CoBpeMeHHbIE TpeOOBaHUs K IPOMBIIIIEHHOMY Npon3BoAcTBY B ycnosusix ['TIC.

43. | Ob6nactu 3¢ppexTuBHOrO nNpuMeHeHus u nepcnektussl pazputus ['TIC.

44. | KoMiuiekcHast aBTOMaTHU3alUsl OPraHU3al[MOHHO-9KOHOMHUYECKUX (DYHKIUN POU3BOICTBEHHOM
CUCTEMBL.

45. | Paznenenne I['TIC mo opraHu3alMOHHBIM TpHU3HAKaM: THOKHI MPOWU3BOJACTBEHHBIN MOJIYJb
(I'TIM).

46. | I'nOkuii aBTOMaTH3MpPOBaHHBIN yuacTok ('AY).

47. | I'uOkas aromatusupoBanHas qunHus (AJD).

48. | I'uOkuii aromatusupoBanHbiid 1ex (CALL).

49. | I'uOkuii aBromatu3upoBanHblii 3aBoj (['A3).

50. | Paznuuue mexay podororexuuyeckuM komiuiekcoM (PTK) u I'TIM.

51. | 3agaum aBromarnueckoro kouTposis I'TIC. Tunosas cTpykTypa cucTeMbl aBTOMAaTHYECKOTO
koHTpoiisa (CAK).

52. | Buasl kortpons B I'TIC: mo 0o6paboTku, B mpoiecce 00paboTKH, mocie 00paboTKH.

53. | OOBEKTHI KOHTPOJIS: 3arOTOBKH, 000pYI0BaHUE, UHCTPYMEHTHI, TEXHOJIOTMYECKUH TIpoIecC,
W3JIENHSL.

54. | Cuctema TEXHHMYECKOW NUArHOCTHKUA 00OpYyaAOBaHMs. METObI KOHTPOJS M3ETUN B MPOIEcCce
00paboTku. KOHTpOIb ¢ TOMOIIBI0 KOOPIAMHATHBIX H3MepuTenbHbIX MamuH (KWM). IIpunuun
nevctsust U Buanpl KM,

55. | OcHOBHBIE KOHTpOJIHpYyeMble TapameTpbl. KoHTpousib kKadecTBa 00pabOTKU Ha CTaHKe.

56. | KoHTpoas cocTosiHMsI MHCTpYMeHTa. TeKyluii 1 NepuoANYeCKU KOHTPOJIb.

57. | MeTonpl AMarHOCTUKY COCTOSIHUSL HHCTPYMEHTA.

58. | Ycnosus ¢pyuknuonupoanue KMM. ['nbkue u3MepuTenbHble MOTYJIH.

59. | ®opwmel TuOkoctu ['TIC: mammHAHAs, TEXHOIOTHYECKas, CTPYKTYpHasi, TporpaMMHasi,

IIPOU3BOJCTBEHHAsl U MAapLIPyTHAsI.
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60.

HanexHocts Gpynknmonuposanus [ TIC mo mapamerpam: oTkas, c00il 1 paboTOCITOCOOHOCTD.

61.

TpeboBaHMsI K TEXHOJOTHYECKOMY 000pya0oBaHut0, BctpanBaemomy B ['TIC.

62.

Oco0eHHOCTH aBTOMATH3HUPOBAHHOTO TEXHOJIIOTHYECKOT0 000py10BaHUs /I 00pabOTKU
JIeTaJICi THIA «TeJ BPAIlCHHs» U KOPITYCHBIX JICTAICH.

63.

Cocras PTK, PTJI u PTY. Onpenenenne norpednoctu B PTK.

64.

Cucrema obecneuenus pynkunonupoanus ['TIC: aBromaTu3upoBaHHas TPAHCIIOPTHO-
ckimajackas cuctema (ATCC).

65.

ABTOMAaTH3WpOBaHHAsl CUCTEMAa HHCTPYMEHTalIbHOTO oOecnieueHust (ACHO).

66.

Cucrema aBTomaruzupoBaHHoro koutposs (CAK).

67.

ABTOMAaTH3WpOBaHHAs cucTeMa ynaineHus otxoq0B (ACYO).

68.

ABTOMAaTH3WpPOBaHHAs CUCTEMA yNpaBJIeHHs TeXHOorundeckumu nporeccamu (ACY TII).

69.

Cucrema aBToMatuzupoBaHHoro npoexkruposanust (CAIIP).

70.

ABTOMATH3WpPOBaHHAs CUCTEMA TEXHOJOTHUECKON MoAroToBKH npouspojctea (ACTTIII).

71.

ABToMaru3upoBaHHas cuctema ynpasienus (ACY).

72.

Texauueckue cpencrBa ATCC. CtpykrypHas kiaccuukamusi TpaHCIIOPTHO- HAKOITUTEIbHBIX
CUCTEM.

73.

ATCC c¢ aBromaru3upoBaHHbIMM creutakamu HakornurtenssMu. ATCC ¢ koHBeilepamu
HAKOIUTEIISIMHU.

74.

Kom6unuposanusie ATCC.

45.

bespenncoBbie cpeacTa TpancnopTapoBanus B I'TIC.

76.

CucreMbl MapIIPYTOCIIEKEHHUS] pOOOKAPOB.

OO0pa3sen OmiieTa KO BTOPOi py0ekHOH aTTecTauu

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 1

Hucoummaa ATY u CT
HNHCTUTYT SHEPreTUKH CHenuasbHOCTh TemnosHepreTuka u TeINIOTEXHUKA CEMECTP

1.

ITo xakum napamMeTpam HO0JIKHA OBITh npeaAyCMOTpCHA TCIJIOBAA 3alllUTa Ha

naporeHepaTopax.

2.

Kakumn CpeaACTBAMHU AaBTOMATUYICCKOTO PETYJIUPOBAHNA OCHAIICH Y3€JI IIOATOTOBKU

KHUIOKOI'O TOIJINBA.
YTBEPXKJIAIO:

« »
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7.2 BOl'lpOCLI K 3K3aME€HYy IO JUCIHUIIJINHE «ABTOMaTI/I?:aIII/IH TEXHOJOTHYECCKHUX MPOLEeCCoOB»

ITapaMeTpsl TEXHOIOTUYECKOIO Ipouecca. Perynupyemslie napameTpsl. MrHOBEHHOE 3HaY€HUE.
M3mepeHHoe 3HaueHue.

OO6mwexT ynpasinenus. PerynupoBanme. ABromarudeckoe yrpasieHue. BxonHnoe Bo3aeiicTue.

Cxema aBTOMaTHYECKON cucTeMBbl perynupoBanus. OTHOKOHTYpHasl aBTOMaTHYecKas CUCTEMa
perynupoBanus (ACP).

3anaroliiee, ynpasisiioliee U Bo3Mmymaromee Bo3aeiicraue. Ommlka ynpasienus. Perymnstop.
[ToHsITHS MEXaHMU3aLMK U aBTOMAaTU3alUU. JIOCTOMHCTBA U HEOCTATKN aBTOMAaTHU3UPOBAHHbBIX
IIPOU3BO/ICTB.

JIeMEHTEHI ABTOMATHU3alUMU: TCEXHOJOrn4eCKas IOACHUCTEMA, HOJACHCTEMBI MATCPUAIBHO- H
I/IHq)OpMaI_[I/IOHHO-TeXHI/I‘-IeCKOFO OGCCHG‘{GHI/IH, MOACUCTCMBI IJIAHUPOBAHUSA U YIIPABJICHUSA.

YPOBHI/I AaBTOMATHU3alMU IMPOU3BOACTBA: YaCTHYHAsA, KOMIIJICKCHAA W I1OJIHAA. OHpCI[CJ'IeHI/Ie
CTCIICHU aBTOMAaTHU3allu. ABTOMaTI/I3aLII/IH TEXHOJIOTHYCCKUX 00BEKTOB U IMpoLecCCOB.

3akonsbl perynupoBanus. Tunsl perynasropoB. KomounupoBannas CAP. Kackanueie CAP.
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8. | Knaccuduxkamusa ACP mo npuHIUIY peryiupoBaHus. TUTIOBbIC BHEIIHUE BO3IEUCTBHSA. biok
cxeMbl ACP. OcHOBHbIE MOJIENIN (CTATUYECKUE U TUHAMUYECKUE XapPAKTEPUCTUKH).

9. | IlpeobpazoBanusa Jlamnaca. Ilepenarounbie ¢ynkiuu. [Ipumepsl THIOBBIX 3BEHBEB.
CoelMHEHNs 3BEHBEB.

10. | CoctaB OCHOBHBIX (PYHKIIMI aBTOMATU3HPOBAHHBIX cucTeM yrpasienus (ACY): ynpasistonue,
nHpopManmonnele u BernoMoraTtenbHbie. CocraBHbie 4vactu ACY  TII: TexHuueckoe,
nporpaMMHoOe, HHHOPMAITMOHHOE, OPTaHU3ALMOHHOE U OTIEPAaTUBHOE 00ECIICUCHHE.

11. | 3amaun ACY. Dramnbl pa3paboTKu U BHEAPECHUS. YIIpaBIeHHUE TEXHOJIOTHYECKUMH MPOIIECCAaMH U
JCIIETYEpU3aLIHSL.

12. | O6ocHOBaHuE U pa3paboTKa (GYyHKIUN CUCTEMbl YIPABICHUS TEXHOJIOTUYECKUMU MPOIIECCAMHU.
[TocTpoeHne anropuTMOB (PYHKIMOHHPOBAHUS U LUKIOIPAMM JAUCKPETHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB MAIIMHOCTPOUTEIBHOIO TPOU3BOCTBA.

13. | Knaccudukamus ACYTIL:  ¢GyHKUOWH, BBIMONHIEMBIE YIPABISIONIAM  BBIYUCIUTEIHHBIM
KOMILUIEKCOM; YPOBEHb 3aHMMAE€MOW CHUCTEMOHM B OpPraHU3aLMOHHO-IIPOU3BOACTBEHHOMN
MEPAPXUH; 110 XapaKTePy MPOTEKaHUs YIPABJIIEMOI0 MPOLiEcca BO BPEMEHH U JIP.

14. | CtpykTypa TEXHUUYECKHUX CPEJICTB B JIOKAJIbHOM cucTeMe ynpasiieHus. Cpencrsa
MHAMBUAYAJIBHOIO M MAaCCOBOT'O KOHTPOJISL M KOHTPOJIS IO BBI3OBY.

15. | YerpoiictBa curHanmusanuu. JIUCTaHUMOHHOE yIpaBi€HUE. Y CTPOMCTBA JIOTMYECKOIO
YIPaBJICHUS.

16. | ABTOMaTu4ecKue peryysiTopbl. Y cTpoicTBa 3auThl. McnoaHuTenbHble MEXaHU3MBI.
Perynupytomue oprassl.

17. | OcHoBHbIe TpeOoBaHMs K TexandeckuM cpenacrsam ACY TII. Pa3HOBUIHOCTH CTPYKTYP
ACVYTIL

18. | AnnmapaTHas u nporpaMMHas paboTa KOHTposuiepoB. OnepaunonHas cucrema [1C-
KOHTpoJu1epoB. Cpe/icTBA TEXHOJIOTMYECKOT0 IPOrPAMMHUPOBAHMS KOHTPOJLIEPOB.

19. | ACYTII ¢ BK Bemomnnstoniero napopmannonnsie pyaxmun. ACYTII ¢ YBK paboTtarommii kak
«COBETUHK» OllepaTopa TEXHOJOTHUYECKOro Mpouecca.

20. | ACYTII ¢ YBK paGoTaromuii B pexkuMe IEHTPATBLHOTO YIPABIISIIOIIETO (CYTIepBU30PHOE
ynpasienue). ACYTII ¢ YBK pabotaromuii B pesxumMe HEMoCcpeICTBEHHOT0 U(poBoro
yIpaBJIEHUSI.

21. | Bo3amoxkHOCTH IM(POBBIX CpeACTB U3MEPEHUs U ynpasieHus. [IpenmymiecTBa muppoBbIX
CPEJICTB YIIPaBJICHHUS [10 CPABHEHUIO C aHAJIOTOBBIMH.

22. | UcnonHuTenbHbIE MEXaHU3MBI TEIIOBBIX AJIEKTPUYECKUX CTAHIUI U MPOLIeCcCOB NMepepadoTKH
He(TH.

23. | ABTOoMaru3auus yCTPOMCTB TOIUIMBOIIOIAYH U 30710y AAJICHUSI.

24. | ABTOMaTHYeCKUE CHUCTEMbl PEryJIMpOBaHUS MPHUBOAHBIX TYpOHMH, MNUTATEIbHBIX HACOCOB,
Jlea’paTopoB, MOJOrpeBaTesiel, pPeayKIHMOHHO-0XJIaJUTEIbHBIX YCTAHOBOK, TEMIO0OMEHHOTO
000pyI0BaHUSI.

25. | IlpenoxpaHuTesabHble KIanaHbl TEXHOJIOTHUYECKUX MPOLIECCOB M YCTAHOBOK

26. | ABToMaTH3aIMsl CIICIHUATIBHBIX CUCTEM O0ecTedeHUs PadOTHI SIJIEPHBIX PEAKTOPOB.

27. | Unnukanusi, perucTpaiys U peryJupoBaHre TeMIepaTyphl ¢ TOMOIIbIO THEBMATUYECKOTO
perynaropa. Maavkanus, CHrHaIM3alys U peryJIipoBaHue TEMIIEPATYPhI C TOMOLIBIO
MOTEHITMOMETpa (MOCTA).

28. | Unpukanusi, perucTpanys, peryjaupoBaHUE U CUTHAIN3aLK JaBieHus. [IpoMblnieHHbIe
M3MepUTEeNbHBIE TPHOOPHI U TTpeodpazoBarenu. Kinaccudukarus npuOOpOB I U3MEPEHUS
JIaBJICHMSL.

29. | Bropuunble npuOOpHI U1 U3MEPEHUS Pa3HOCTH MOTEHINAIOB (TMPOMETPHUUECKHE
MUJUIMBOJIBTMETPBI, IOTEHIIMOMETPBI).

30. | Merosibl U3MEPEHHUS CONPOTUBIICHUS

31. | Texuuueckue cpeCcTBa AJIsi UBMEPEHUS pacxoa KUIAKOCTH U Ta3a (METoJl HEPEMEHHOTO
nepenaja 1aBjaeHus, pacXoA0Mepbl IIOCTOSIHHOTO NIEpenajia 1aBIeHUs, pacX0d0Mephl
MIEPEMEHHOT0 YPOBHsI, PACX0/I0MEPhI CKOPOCTHOT'O HAmopa.).

32. | Meronbl u3MepeHUs ypOBHS — ypOBHEMEDSI (TTOIUIABKOBBIA METOI U3MEPEHUSI YPOBHS,

OYHKOBBIE YPOBHEMEPBI, THIPOCTATHUECKHE U ThE30METPUUECKUE YPOBHEMEDHI).
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33.

KonaykToMeTpuueckuii 1 eMKOCTHOM METOJIbl UBMEPEHUS YPOBHS.

34. | McnonHuTenbHble yCTpoiicTBA. MICIOJHUTEIBLHBIE MEXaHU3MBI.

35. | PerynupoBanue Temneparypsbl. PerynupoBaHnue gaBiieHuUsl.

36. | PerynupoBanue pacxojna. PerynupoBaHue ypoBHs.

37. | Knaccudukarus u3sMepuTeIbHbIX TpeoOpa3oBarTeieil 1aBieHus, pacxo1a, TeMIEpaTyphl,
ypoBHs U T.11. Bunel nepBuuHbIX mpeoOpa3oBareneil. PeryianpoBanue napameTrpoB cocTaBa U
KayecTBa.

38. | Texnonmoruu noaaepx ku xxu3HeHHoro mukia uaenuii. CALS (Continuous Acquisition and Life
Cycle Support).

39. | Uenu u 3anaun cucrembl. CUCTEMBI YIIPABICHUS, OPUEHTUPOBAHHBIEC HA MTOJIHBIN KU3HEHHBIN
LIMKJI TOBapa.

40. | PacmmpenHoe  (meTanu3MpOBaHHOE) YIpPABIEHHE  KaJECHIApHBIM  IUJIAHUPOBAHUEM U
nucrnieryepoBanueM (APS).

41. | Cucremsl ynpasnenus pecypcamu npeanpustus (ERP). Llenu u 3agaun ux
(YHKLIIMOHUPOBAHUS.

42. | Cucremsl ynpasieHUs B3aMMOOTHOIIEHUsAMHU ¢ nocTaBiukamu (CRM). CucreMsl ynpaBiieHus,
OpPUEHTUPOBAHHBIC HA YIIPABJICHUE 3aKa3aMU

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

44. | OCHOBBI IOCTPOEHUSI NUHTETPUPOBAHHBIX CUCTEM YIPABICHUS.

OcHOBHbIE IPUHLUIIBI IOCTPOECHUSI CUCTEM YIIPABJIEHHUS IPOU3BOJICTB.

45. | @yHKIMOHAIbHAS CXEMa CUCTEMBI YIIPABICHUS aBTOMAaTU3UPOBAHHBIX IPOU3BOJICTB
(AIl).Pactipenenenue GyHKIMIA yIpaBIeHUs 10 HEPAPXUICCKIM YPOBHSIM.

46. | YHudukanus 371eMEeHTOB CUCTEM YIIPABICHMSL.

47. | CocTaB KOMIUIEKCA TEXHMYECKHMX CPEICTB: YNPABISAIOUIMI BBIYMCINTENBHBIA KOMIUIEKC,
CpeZACTBa MOyYSHHSI, TPEOOPa30BAHNUs, XPAHEHHUS, OTOOPAXKEHUS U PETUCTPAMY WHPOPMALINH,
YCTpPOMCTBA N10AAYU CUTHAJIOB U MCIOJHUTEIbHBIX YCTPOUCTB.

48. | Ompenenenue TII. OcHoBHbIe aemenTsl TIT: pabouwmii mukn (06paboTka, cOOpKa), KOHTPOIIb,
BCIIOMOTaTEJIbHbIE U TPAHCIIOPTHO-HAKOIIUTENBHBIE ONEPALUH.

49. | IlonsiTue paboydero HUKIIA U PEKUMBI €r0 BBIITOJIHEHHUS: [10JIyaBTOMATUYECKUH,
aBTOMAaTUYECKHUM M aBTOMATU3UPOBAHHBINA. TUOBas CTpyKTypa aBromaruyeckoro TII.

50. | D dekTuBHOCTh padOTHl AaBBTOMATU3UPOBAHHBIX MPOU3BOACTB. [ToHATHE THOKOCTH.

51. | OcHOBHBIE XapaKTEPUCTUKH aBTOMAaTHU3UPOBAHHOI'O IPOLECCa: NMPOU3BOAUTEIBHOCTD, CTENEHD
Oco0EHHOCTH aBTOMATHU3AIlMU PA3JTUYHBIX THIOB MPOU3BOJACTB. [loHATHE XKeCcTKONW U THOKOM
aBTOMAaTH3allMK TEXHOJIOTMYECKUX MPOLIECCOB.aBTOMATH3AIMH, THOKOCTh

52. | IloaroToBKa TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB K aBTOMATH3allMU: MOJIEPHU3ALUS U
MeXaHHU3alHs 000py/10BaHHUS.

53. | Texuuueckas peanusalysi CUCTEM YIPaBJICHUS: KONMHUPOBAIIbHBIE, KYJAuKOBbIE, IIUKJIOBBIE U
4HCI0BOE IporpaMMmHoe yrnpasienue (YI1Y).

54. | Cranku 115t 00paOOTKH TeJ BpallleHHUs — MaTPOHHbIE TOKapHbIE CTAHKH, TATPOHHO-LIEHTPOBLIE
TOKapHbIE CTAHKH.

55. | OcobenHocTr BbIOOpa M pealn3aldi METOAOB JOCTHXKEHHS TOYHOCTHU MPU aBTOMATHYECKOM
cOopKe.

56. | KommiekcHast aBTOMaTH3aIHs OPraHU3allMOHHO-9KOHOMUYECKUX (DYHKIMI MPOU3BOICTBEHHOM
CUCTEMBL.

57. | Cucrema TeXHUUECKOM JMArHOCTHUKU 000pyAoBaHMsL. MeTo1bl KOHTPOJIS U3AETHH B Ipoliecce
00paboTku.KoHTpoIsb ¢ TOMOIIBbI0 KOOPAUHATHBIX M3MepuTenbHbIX MainH (KUM). [puniun
neiicreus ¥ Buabl KMM.

58. | 3amaunm aBromarnueckoro koHTposs ['TIC. TumoBas CTpyKTypa CHCTEMBI aBTOMATHYECKOTO

koHTpois (CAK).
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Oo0pa3zen 3k3aMeHALIMOHHOT0 O1JIeTa

T'PO3HEHCKUU IF'OCYAPCTBEHHBIH HE®TAHONU TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 1

Huctnunnuaa ATY u CT
HNuctutyT sHEpreTuku CHenuagbHOCTh TemiosHepreTuka u TeIIOTEXHUKA CEMECTp 7

1. JaiiTe XapakTepUCTUKY KaxkaoMmy pexumy padotst BM B ACY TII.
2. Kakumu cpeacTBaMu aBTOMAaTHYECKOTO PEryJIMPOBAaHMS OCHALIEH y3€Jl OATOTOBKU

KHUAKOT'O TOIIJIMBA.

3. I/IH,Z[I/IKaI_II/IH, perucTtpanuda U peryjiupoBaHuC TEMIICPATYPhI C IIOMOIIBIO ITHEBMATHYCCKOI'O

perymstopa (TIRC nHeBM.)

YTBEPX/AIO:

«

» 202 . 3aB. kadenpoii

7.4 Texkymuii KOHTPOJIb

BOHpOCbI K IPAKTHY€CKUM 3aHATUAM

OCHOBBI TCOPHUU AaBTOMATUYCCKOI'O YIIPABJICHU .

ABTOMaTH3aIUs KaK 3TaIl B Pa3BUTUU POU3BOICTBA yTEM 3aMeHbl ()YHKIINH YeIOBEeKa B TPYJOBOM
nporecce.

I/ICTOpI/IH CO3aaHu U Pa3BUTHUA aBTOMATU3AIINHU TCXHOJOTMYCCKUX W NPOU3BOJACTBCHHBIX IMPOIECCOB.

HapaMeprI TCXHOJIOTHUYCCKOI'O ITpoILecca. Pel"y.HI/IpyeMLIe nmapaMeTphl.

MrHoBEeHHOE 3HaYCHUE. I/ISMepeHHOC 3HA4YCHUC.

OO6vbexT ynpasienus. PerynupoBanue.

ABTOMaTH4ecKoe ynpasieHue. BxonHoe Bo3zaeiicTaue.

Cxema aBTOMaTH4ECKON CUCTEMBI PETYJIUPOBAHUSI.

OHOKOHTYpHasl aBTOMaTH4eckas cucrema perynuponanus (ACP).

3amaroriee, yrpasJsioliee U Bo3MmyIariiee Bo3aeiicteue. Ommudka ynpasienus. Perynsarop.

[TonsTust MexaHu3allMd W aBTOMaTu3alMu. JlOCTOMHCTBA M HENOCTAaTKU aBTOMAaTH3UPOBAHHBIX
IIPOU3BOJCTB.

DJIEeMEHTHI aBTOMaTu3alu: TCEXHOJOIMYCCKasA IOACHUCTEMA, IMMOJACUCTEMBI MATCpUaJIbHO- U
I/IH(I)OpMaI_II/IOHHO-TCXHI/ILICCKOFO O6CCHC"ICHHH, MMOACUCTCMEI IIJIAHUPOBAHUA U YIIPABJICHUS.

YPOBHI/I aBTOMAaTuU3allvu MPOU3BOJACTBA: YaCTHYHAsA, KOMIIJICKCHASA W ITOJIHAA. OnpeﬂeneHI/Ie CTCIICHHU
aBTOMaTHU3alluu.

ABTOMaTI/ISaI_II/ISI TEXHOJOTHYECKUX 00BEKTOB U IMPOLICCCOB.

3aKOHBI PETYJINPOBAHMUS.

Tunel peryssaTopos.

KomoOunuposannas CAP. Kackagasie CAP.

Knaccudukanus ACP no npuHnuny peryiupoBanus. TUIOBbIE BHEIIHUE BO3AEHCTBHUSL.

biiok cxembr ACP. OcHOBHBIE MOJIENH (CTATUUECKUE U JUHAMUYECKHE XAPAKTEPUCTUKH ).

[TpeoOpazoBanwus Jlamnaca.
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7.5. Kputepuu orieHnBas TeKyIen, pyOexHONH U MPOMEKYTOUHOM aTTecTallu

Tabonuna 7
Ilnanupyemble pe3yJibTaTbl 0CBOCHHS Kpurepun oueHnBaHus pe3yibTaToB 00yeHHs HaunmenoBanue
KOMIETECHIHA Menee 41 6a/10B 41-60 6am10B 61-80 6am0B 81-100 6ann0B OLICHOYYHOT'0
(HEey10BJIETBOPHUTEJILHO) (Y10BJIETBOPUTEIbHO) (Xopo1o) (OTJIMYHO) cpeacTsa

OIIK-2. CiocobeH MpUMEHSTh COOTBETCTBYIOIINN (PH3NKO-MaTeMaTUUECKHI anmapar, MeTOIbl aHaJIN3a U MOJCIIMPOBAHUS, TEOPE
HKCIIEPUMEHTAILHOTO UCCIIE

JIOBaHUs [IPU PELICHUH

npodecCHOHATIbHBIX 3aa4.

THYCCKOI'O U

3HATB: OCHOBBI 0C30ITacHOCTH| CdopmupoBaHHEIE, HO CchopmupoBaHHBIE
(GyHKIIMOHUPOBAHUS coZIeprKalllie OTACIbHbIC CHCTEMaTHYECKHE
aBTOMaTHU3UPOBAHHBIX npo0eIIbl 3HAaHUA 3HaHMA
®parMeHTapHbIC 3HAHUS Hemnonublie 3HaHMA
POOOTH3UPOBAHHBIX MPOU3BOACTB,
OCOOCHHOCTH aBapWii Ha O0BEKTax
TEIIOPHEPTETUKU.
VMmers: MPOBOJUTH KAUYECTBEHHBIA M| YMeHUs MOJHEIE, CdopmuposaHHbIe
KOJIMYECTBECHHBIN aHali3 ONACHOCTEH YacTuuHble YMEHHUS Hemonuele yMeHUs  |IOIYCKAIOTCS HEOOIbIINE yMeHHs
00BHEKTOB TCIIIOOHCPICTUKU H OIINOKH
Buagers: OCHOBHBIMH METOJaMHU B cucrematnueckom VYcenemHoe u
> 3aoanus ona PI'P,
M3MCPCHHiA, O0pabOTKH PE3YNbTATOB M|  Yacrpunoe Biaxehme HeCHCTeMATHECCKOS IIPHMEHEHHH HAaBBIKOB CHCTEMATHYECKOE
o o 60npochHl K
OILICHKU ITIOTPECITHOCTCH N3MEPCHUHN JIOIYCKAIOTCS IIPOOEIbI MPUMEHEHUE HABBIKOB
p P HaBBIKAMU IPUMEHEHHE HABBIKOB y ! p p —
3HaHUI
pabomam
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8. OcobennocTn peanu3anu JUCHUIIIMHBI JJISI HHBAJUAOB M JIMI ¢ OrPAHHYCHHBIMHA

BO3MOKHOCTSAMH 3/10POBbS

J1J1s1 OCYIIECTBIICHUS MTPOIETYP TEKYIIETo KOHTPOJIS yCIIEBAEMOCTH ¥ IPOMEKYTOUHOM aTTECTAIIUN
o0yJaromuxcst Cco37aHbl (OHIBI OIICHOYHBIX CPEJCTB, AJANTHPOBAHHBIC [UII WHBAIHMIOB W JIUI[ C
OIrpaHU4YCHHBIMUA BO3MOXHOCTAMHU 310pPOBbA u IIO3BOJIAIOIIUEC OLICHUTH JOCTHIXKCHUC nMHn
3aIlJJaHUPOBAaHHBIX B OCHOBHOW 0Opa3oBaTeNbHONW MpPOTrpaMMe pe3ysibTaTOB OOY4YeHHS W YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTEHIIM, 3asBJICHHBIX B OOpa3oBarelbHOH mporpamme. Dopma
NPOBENCHUST TEKyIIeW aTTeCcTalMyd Ui CTYJCHTOB-WHBAIMIOB YCTAHABIMBACTCI C  y4YETOM
UH/IMBUAYAIBHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, NMUCBMEHHO Ha
KOMITbIOTEpE, B (OpME TECTUPOBaHHS W T.I.). [IpM TeCTHpOBaHWU Ui CIA0OBUISIIUX CTYACHTOB
UCTIONB3YIOTCS (POHIBI OICHOYHBIX CPEJICTB C YKPYHNHEHHbIM HIpudpTOoM. Ha sK3aMeH npuriamaercs
COIIPOBOXKIAMOIINKN, KOTOPBIH  OOECleYrBaeT TEXHHYECKOE COMPOBOXKACHUE CTyAeHTy. llpum
H€O6XOIII/IMOCTI/I CTYACHTY-HUHBAJIUAY NPCAOCTABIIACTCA AOIIOJIHHUTCIBHOC BpEMA IJIA ITOATOTOBKHU OTBETA
Ha 3Kk3aMeHe (niu 3auete). O0yyaromuecs ¢ OrpaHHYeHHBIMU BO3MOKHOCTSMH 3/10pOBbs M 00yUarouecs
WHBAJIUBI 00CCIICUYNBAIOTCS TICUATHBIMK U DJIEKTPOHHBIMU 00Pa30BaTEIbHBIMU pecypcamu (IIPOrpamMmBbl,
yueOHbIe TOCOOUS ISl CAMOCTOSTENILHOW paOOTHI  T.11.) B pOpMax, alanTHPOBAHHBIX K OTPAHUYCHUSAM UX
3JI0POBBSI ¥ BOCTIPHATHS HHPOPMALIH:

1) JJI1 UHBAJIMAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSAMU 3J0POBEA IO 3PCHUTIO:

- VIS cJIenbIX: 3a/1aHUS JUIS BBIOJIHEHHS HA CEMUHApaX M MPAKTUYECKUX 3aHATUAX OPOPMIISIOTCS
penbedHO-ToUeyHbIM MpUGTOM bpaiins nim B BUAe 31EKTPOHHOTO TOKYMEHTa, JOCTYITHOTO C TTOMOIIbIO
KOMIIBIOTEPA CO CIICHHUAIIM3UPOBAHHBIM IPOTrPaMMHBIM oOecrieueHreM JJIA CICIIBIX, JIN0O 3a4YUTHIBAIOTCS
ACCHCTEHTOM; MHMCbMEHHBIE 33JaHUsI BBIMOIHSIIOTCS Ha Oymare penbedHO-TodeuHbIM IpudTom bpaitns
WIA Ha KOMIIBIOTEPE CO CHELHATM3MPOBAHHBIM IPOTrPaMMHBIM OOecreueHHueM s CIeNbIX 100
HA/IMKTOBBIBAIOTCS ACCUCTEHTY; OOYYaroIMMCSl JJs BBIOJHEHHs 3aJlaHusl MpU  HEOOXOIUMOCTH
mpeaoCTaBIACTCA KOMIIJICKT IMCbMCHHBIX HpI/IHaI[J'Ie)KHOCTGI\/JI n 6yMara JUIA IITMCbMa peJ'II)C(bHO-TOLIG‘IHBIM
mpudrom bpaiins, koMnbroTep CO CeUaIN3UPOBAaHHBIM IPOrPAMMHBIM 00€CTIEYEHUEM ISl CIIETIBIX;

- 17181 cadoBuaAsIIIUX: oOecreunBaeTCs MHANBUAYyAIbHOE paBHOMEpPHOE ocBelieHue He meree 300
JIFOKC; 00YYaroImUMCs JUTSl BHITIOJHEHUS 33/1aHUS P HEOOXOJMMOCTH MTPEJOCTABIIAETCS YBEIUYMBAIOIIIEe
YCTPOMCTBO; BO3MOXKHO TAaK)K€ MCIOJBb30BAHNE COOCTBEHHBIX YBEIMUMBAIOIINUX YCTPONCTB; 3aJaHUsl JUIs
BBITNOJIHEHUS 331aHUN 0QOPMIISIOTCS YBEIMUEHHBIM HIpU(TOM;

2) JUIS. UHBAJIMAOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710pPOBBS MO CJYXY:

- VIl TJYXHX M CJIA00CabIIAIMX: 00ecreunBaeTcs HaMuKe 3ByKOYCHIIMBAIOIIEH anmapaTypsbl
KOJIJICKTHBHOTO TIOJIb30BaHUS, IPY HEOOXOAMMOCTH 00YYAIOIIHMCS ITPEIOCTABIISIETCS 3BYKOY CHITMBAIOIIAST
anrmaparypa MHINBUAYIbHOTO MOJIb30BAHMUS; TPEAOCTABIISIOTCS YCIYTH CYPIOTIEPEBOIUNKA;

- AJd CJIENONNIYXHX  JOIIYyCKacTCd MPUCYTCTBHUE ACCHCTCHTA, OKa3bIBAIOIICTO YCIYTd



TU(IIOCYpIOTIEPEBOUNKA (TOMUMO TPEOOBAaHUM, BHITIOIHAEMbBIX COOTBETCTBEHHO /TSl CIIETBIX U MIIyXUX);

3) JUISL JIALL C TSDKEJIBIMU HapyIICHUSIMH PEUH, TITyXUX, CIa00CTBIIIANINX JIGKIIUU 1 CEMUHAPBI,
IPOBOJUMBIE B YCTHOH (popMme, MPOBOAATCS B MUCBMEHHOH (opme;

4) JUIs. WHBAJUAOB M JIMI C OIPAaHUYCHHBIMH BO3MOXHOCTSMHU 3J0POBbs, HMMEIOLIHUX
HApYLICHHS ONOPHO-ABUIaTEIbLHOIO annapara:

- JUId JML C HApYyLICHWSAMHU OIIOPHO-IBUTATEJILHOIO allapara, HapyLICHUsMH JBUTATEIIBHBIX
(GYHKIMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: NHCbMEHHBIC 3aJaHHs
BBINOJIHAIOTCS. HAa KOMIBIOTEPE CO CHELHUATU3UPOBAHHBIM IPOIPAMMHBIM  O0ECIEYEHUEM WM
Ha/IMKTOBBIBAIOTCSI ACCUCTEHTY; BBINOJIHEHHE 3aJaHUM (TECTOB, KOHTPOJIBHBIX paloT), MPOBOAMMBIE B

NUChMEHHOU (hopMe, IPOBOMATCS B YCTHOHM (popMe myTeM orpoca, 6ecepl ¢ 00yJaronmumcs.

9.YueOHo-MeTOAN4YeCcKOe M HHPOPMALIMOHHOE 00ecnedyeHrue TUCHUIIIMHbI

9.1 JIutepartypa

1. MonnabaeBa M.H. ABTomaTu3anusi TEXHOJOTHYECKUX IIPOLIECCOB U MIPOU3BOJCTB [ DJIEKTPOHHBIN
pecypc]: yuebHoe nocobue/ Monnabaesa M.H.— DeKTpoH. TeKCTOBBIE JaHHbIe.— MOCKBa,
Bonorpa: Undpa-Unxenepus, 2019.— 224 c.— Pexum nocryna:
http://www.iprbookshop.ru/86574.html.— 3BC «IPRbooks»

2. Cxuprnanze A.I'. ABromaru3anus TEXHOJOTUYECKUX ITPOLECCOB U IPOU3BOJCTB [ DJIEKTPOHHBIN
pecypc]: yue6nuk/ Cxuptnanze A.I'., @enoros A.B., Xomuenko B.I'.— DnekTpoH. TEKCTOBBIE
nanHsle.— CaparoB: Al [1u Op Meaua, 2019.— 459 c.— Pexum nocryna:
http://www.iprbookshop.ru/83341.html.— DBC «IPRbooks»

3. Tebens E.C. Teopus aBTOMaTU3aiy TEXHOJIOTHYECKUX IIPOLECCOB OMACHBIX MPOU3BOJICTB
[DnexTpoHHBIH pecypc]: yueOHoe mocobue/ I'ebens E.C., [TactyxoBa E.M1.— DnexTpoH.
TEKCTOBbIE JaHHble.— OMck: OMCKUI TOCy1apCTBEHHbIN TEXHUYECKUI yHUuBepcurert, 2017.— 94
c.— Pexum ngoctyna: http://www.iprbookshop.ru/78479.html.— 3BC «IPRbooks»

4. TMunses C.H. ABromaTu3amus TEXHOJOTHYECKUX MTPOLIECCOB [ DNEKTPOHHBIN pecypc]: yueOHoe
nocoOue JUIst CTYJICHTOB BBICIINX YU4eOHBIX 3aBeJeHUH, 00ydaronmxcs no HamnpasieHuto 35.03.06
«Arpounxenepus»/ [Iunses C.H., Aponnues J[.H., Yepuukos B.A.— DneKkTpoH. TEKCTOBBIE
naHHble.— Boponex: Boponexckuii 'ocytapcTBeHHbIN ArpapHblii Y HUBEPCUTET UM.
Nmneparopa I[erpa [lepsoro, 2016.— 241 c.— Pexum nocryna:
http://www.iprbookshop.ru/72645.html.— DBC «IPRbooks»

5. YuebHo-meToanueckoe nocodue no aucuuiuivbe Iporpammuoe obecredeHre cucteM
yIpasieHus. ABTOMaTU3alus TEXHOJIOITMUECKUX MPOIIECCOB U IMPOU3BOACTBA [ DIEKTPOHHBIH
pecypc]/ — DIeKTpoH. TeKCTOBbIE TaHHbIe.— MockBa: MOCKOBCKHIT TEXHUUECKHH YHUBEPCUTET
cBsi3u 1 uHpopmaruku, 2016.— 64 c.— Pexum gocryma:
http://www.iprbookshop.ru/61530.html.— 3BC «IPRbooks»

6. AnteiaOaeB P.b. Teopus TeXHUYECKUX CUCTEM U METO]Ibl MH)XEHEPHOTO TBOPUECTBA B PEIICHUH
3aJja4 aBTOMaTH3aI[U1 TEXHOJOTUYECKUX MPOLIECCOB [ DNEKTPOHHBIHN pecypc]: yueOHoe nocobue/
AnteiabaeB P.b., I'anuna JI.B., [Ipockypun J[.A.— D1eKkTpoH. TeKcTOBbIE 1aHHbIe.— OpeHOypr:
OpenOyprckuit rocynapctBennblil yausepcuret, ObC ACB, 2016.— 191 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/61414.html.— 2BC «IPRbooks»

7. bepasimeB B.®. OCHOBBI aBTOMAaTU3aIlMU TEXHOJIOTMYECKUX IIPOLIECCOB OUUCTKH T'a30B U BOJIBI
[DnexTpoHHbIi pecypc]: kypc nekuuii/ bepapimes B.®., Ilatoxun K.C.— DneKTpoH. TEKCTOBBIE
nanabie.— Mocka: U3narensckuii JJom MUCuC, 2013.— 136 c.— Pexum gocryna:
http://www.iprbookshop.ru/56238.html.— 3BC «IPRbooks»

8. UepHnoycoBa A.M. ABTOMaTu3anus TEXHOJIOTMUYECKUX IIPOLECCOB U IPOU3BOICTB [ DIEKTPOHHBIN
pecypc]: MeToaudeckue yka3aHus AJis aOUTYpPUEHTOB, IOCTYNAIOUIMX Ha 00yUeHHe 1o
cokpaieHHoi mporpamme/ YepHoycoBa A.M., TepeHTbeB A.A.— DIEKTPOH. TEKCTOBBIE
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nannbie.— OpenOypr: OpeHOyprckuii rocynapctBeHHbiil yaHuBepcuteT, ObC ACB, 2005.— 30
c.— Pexxum nocryma: http://www.iprbookshop.ru/50022. html.— DBC «IPRbooks»

IlepeyeHnb UCMOJIB3yeMbIX HHTEPHET PeCypcoB
http://www.twirpx.com
www.metran.ru
www.elemer.ru
www.manometr.com
www.teplopribor.ru
WWW.emerson.ru
WWW.siemens.ru
WWW.owen.ru
9. www.tecon.ru
10. www.studentlibrary.ru
11. www.ibooks.ru
12. www.lanbook.com

PN R

9.2. Meroanueckue yKazaHus 1o 0cBoeHuo qucuuminnbl (Mpuioxkenue 1)

10.MarepuajibHO-TeXHHYECKOEe OOecnedeHue 1 CIUTIUHbI

Jucuumumaa obecriedeHa J1abOpaTOPHBIMUA — CTEHAAMU M KOMITBIOTEPHBIM KJIACCOM, T/I€ MMEETCS
000pyIOBaHUEIIS AEMOHCTPALIUU CIOXKHBIX PUCYHKOB U CXEM.
JlaGopaTopHbie CTEHBI:
- Crenppl, Ha 6a3e perynaropoB TPM — 210 B koMIIIeKkTe ¢ SMyIATOpaMu nedei, A o0yueHHs
IPOrpaMMHUPOBAHHUIO;
- Crenppl Ha 6a3e koHTpoIepoBOWEN — 154. [Iporpammuoe ob6ecieuenue CodeSys;
- Crenn Ha 6a3e Mukpokontpoiiepa Tekon P — 06.
- MHoro¢yHKIMOHATBHBIN CTEH/ MO BBIMOIHEHUIO 10 20 pa3IUYHbIX JJAOOPATOPHBIX padoT.

11. lonosiHeHMs1 ¥ U3MeHeHUsI B paboyeii mporpaMMe Ha yueOHbIN 1o

JlononHeHus ¥ U3MEHEHHUs B pabo4Ke MporpaMMbl BHOCSITCS €KET0JJHO Mepel HayalloM HOBOT'O y4eOHOTO
roga no ¢opme. M3mMeHeHus OOMKHBI OQOPMIISITbCS TOKYMEHTAJIbHO W BHOCSTCS BO BCE YUTEHHBIE
SK3EMILISAPBI.
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[Ipunoxenue 1

MeTtoanyeckue yKa3aHusi 10 OCBOCHUIO THCHUIJIMHBIKABTOMATH3AIMS TEXHOJIOTHIECKUX
MPOLIECCOBY

1. Meroauyeckue yka3zaHus JJs OOy4alOIIUXCS MO MJIAHUPOBAHHUIO M OPraHU3ALMNH
BpeMeHHU, He00X0AUMOT0 /IJIS OCBOEHUSI AU CUMILIMHBI.

N3ydenne pekoMeHIyeTCsl HauaTh C O3HAKOMIICHHUS ¢ pabouell mporpaMMoOil JTUCHUIUIMHBI, €€
CTPYKTYpOHl U CcoJep)KaHHUEM pa3fesioB (MOAysei), (OHIOM OIEHOYHBIX CPENICTB, O3HAKOMHUTHCS C
y4e0HO-METOIUYECKUM U MHPOPMAITMOHHBIM 00ECTICUeHUEM JTUCIIUILTUHBIL.

JucuumniuHa « ABTOMATH3aIUsl TEXHOJIOTUYECKUX IPOLIECCOBY COCTOMT M3 18  CBsI3aHHBIX
MEXTy COOO00 TeM, 00ECTIEUNBAIOIINX TIOCIIEI0OBATEIFHOE U3yUeHHE MaTepHaa.

OOyueHue 1Mo AUCHUILTUHE « ABTOMATH3allMs TEXHOJIOTMYECKHUX MPOILECCOB _» OCYIIECTBISETCS
B ClIeIyroImux hopMax:

1. AynuTtopHbie 3aHATUS (JIEKIIUU, TPAKTUYECKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTenbHas padoTa cTyieHTa (TIOJrOTOBKA K JICKIUSAM, IPAKTUYCCKUM/ TIPAKTHIECKUM
3aHATUSM, TecTtam/pedeparam/mokianam/scce, ¥ UHBIM (opMaM MHCbMEHHBIX PAaOOT, BHITIOJIHCHHE
aHaJIM3a KeMCOB, MHIUBHIyalIbHAs KOHCYJIBTAIUS C IPETOIaBaATEIICM).

3. UHrepakTuBHbIE (HOPMBI IPOBEACHUS 3aHATHH (KOJUTOKBUYM, JIEKIIUS-TUCKYCCHUs, TPYTIIOBOE
pelieHue kerica u 1p.gopmel).

VY4eOHbIil MaTepuan CTPYKTYPUPOBAH U U3yUYEHHUE JUCIHHUILIMHBI TIPOU3BOAUTCS BTEMAaTHYECKON
MoCIIe0BaTeIbHOCTH. KakIoMy HpaKkTUYeCKOMY/ CEMHUHAPCKOMY 3aHATHIO M CaMOCTOSATEIHLHOMY
M3YYCHHIO MaTepuaya MpeAlIecTBYeT JeKIus Mo AaHHOM Teme. OOyuwaroliyecss CamMOCTOSITEIBHO
MIPOBOAT MPEABAPUTEIBHYIO TIOJITOTOBKY K 3aHATHIO, IPUHUMAIOT aKTHBHOE M TBOPYECKOE YJacTHE B
00CYKJIEHIUH TEOPETHUECKHUX BOIIPOCOB, Pa3dope MpoOIEMHBIX CUTYAIINii M TIOUCKOB MyTeH UX PEIICHUS.
MHuorue mnpoOieMbl, W3y4aeMble B Kypce, HOCIT JMCKYCCHOHHBIH XapakTep, YTO Tperoaraet
WHTEPAKTUBHBINA XapaKTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPUMeEpax.

Ornucanue Mocie10BaTeIbHOCTH IEUCTBUI 00yUaromerocs:

[Ipn wu3yueHMM Kypca cleayeT BHHMATENbHO CIylIaTh M KOHCIEKTUPOBAaThH MaTepual,
W3JIaraeMblii Ha ayJUTOPHBIX 3aHATHAX. [l ero mMOHWUMaHWs ¥ KadeCTBEHHOTO YCBOCHHS
PEKOMEHIYETCsI CIeAYIoIIas MOCIeI0BaTeIbHOCTh IEHCTBU:

1. Tlocne okoHYaHUS YIeOHBIX 3aHATHH IS 3aKPEIICHHSI MaTepralia IPOCMOTPETh M 00 TyMaTh
TEKCT JICKI[UH, MPOCTYIIAaHHOW CerofHs, pa3odpaTh paccMoTpeHHbIe TpuMepsl (10 — 15 MuHyT).

2. [Ipy TOATOTOBKE K JICKIMU CIEAYIOMIETO JHS TMOBTOPUTH TEKCT MPEIbIIyIICH JICKITHH,
moayMaTh O TOM, Kakast MOeT ObITh cienyromias TeMa (10 - 15 munyT).

3. B teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIuTepatypoil B 6ubimoreke (mo 1

qacy).

4. Ilpu MOArOTOBKE K MPAKTUUYECKOMY/ CEMUHAPCKOMY 3aHITHIO TIOBTOPUTH OCHOBHBIE TOHSATHS
[0 TeMe, U3yYuTh NpUMEpHl. Pemias KOHKPETHYIO CUTYallUIO, - MpPEIBapUTENbHO IOHATh, KaKOH
TEOPETHUYECKHI MaTeprall Hy)KHO UCIIOJIb30BaTh. HaMeTHTh T1aH pemeHus, monpoOoBaTh Ha €ro OCHOBE
pemuth 1 - 2 mpakTudeckue cutyaruu (1a0.paboTh).

2. Meroauyeckue yKkazaHus 110 padoTe 00y4aomuxcsi BO BpeMsi IPOBeAeHHU JeKIH.

Jlexuuu Aar0T 00y4YarOUIMMCs CUCTEMATU3UPOBAaHHbIE 3HAHUSI 10 JUCHUILTUHE, KOHIIEHTPUPYIOT
UX BHUMaHHE Ha HauOoJiee CIIOKHBIX W BaXHBIX Bompocax. JIekimuu OoOBIYHO H3JararoTcs B
TPAIUIIMOHHOM WJIM B MPOOJIEMHOM CTwiie. J[Ji CTy/IeHTOB B OOJBIITMHCTBE CIIy4aeB B MPOOJIEMHOM
crune. [IpoOnemMHBII CTHIb MO3BOJSET CTUMYJIMPOBATH AKTHUBHYIO IO3HABATENBHYIO JEATENBHOCTh
oOydaroluxcss U MX HHTEpeC K JIUCUUIUIMHE, (OpMHpPOBATH TBOPUECKOE MBIIIJICHHE, MPUOEraTh K
MMPOTHUBOIIOCTABJICHUAM U CPABHCHUAM, NCIIATH 0606H_ICHI/IH, AKTUBU3HUPOBATH BHUMAHUC 06yan0mecs1
IIyTe€M IOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, OOLIPSTH AUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHHWE Y4eOHOTo
MaTepuaia, o0paiiate BHUMaHHE Ha (POPMYJIMPOBKH U KATETOPHH, PACKPBIBAIOIUE CYTh TOTO MJIK HHOTO
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SIBJICHUSI, WJIU TIPOLIECCOB, BBIBOJIbI ¥ IPAKTUYECKUE PEKOMEHIAIUH.

KoHcnekT nekiuu Jiydiie mojapasieisaTh Ha IyHKTHI, COOMOJast KPacHyI0 CTPOKY. DTOMY B
OosbLION cTeneHu OyIyT ciocOOCTBOBATh BONPOCHI IJIaHA JIEKLUH, NTPEUI0KEHHbIE TPENoJaBaTessIM.
Cnenyer oOpamarb BHMMaHUE Ha AaKILIEHTBI, BBIBOJbI, KOTOpBIE MENAET IPENoJaBaTellb, OTMEYas
HauOoJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepualle 3aMe4aHusIMU
«BAXKHOY, «XOPOILO 3allOMHUTBY» U T.II. MOYKHO JI€J1aTh 3TO U C IOMOILBIO Pa3HOLBETHBIX MAPKEPOB MM
pyueK, IoJ4epKHUBasi TEPMUHBI U ONIPEAETICHUS.

[enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHH, aOOpeBHaTyp U CHUMBOJIOB.
OnHako mpu AajbHEWIed padoTe ¢ KOHCIEKTOM CHMBOJIBI JIydIle 3aMEHUTh OOBIYHBIMH CIIOBaMH JIJIS
OBICTPOIO 3pUTEIBHOIO BOCIPUATHS TEKCTA.

PaboTtast Hajg KOHCIIEKTOM JIEKIMi, HEOOXOAMMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEpaTypy, KOTOPYIO JONOJHUTEIbHO PEKOMEHOBAN IIpenojaBaTensb. MIMeHHo
Takas cepbe3Hasi, KpOMOTJIMBas paboTa C JEKIHOHHBIM MaTEepPHaJOM MO3BOJHUT IIyOOKO OBJIAlETh
TEOPETUYECKHM MaTEPUAIIOM.

Tematuka nekuil faercs B padbodeit mporpaMmme TUCIHUILIHHEI.

3. Meroanyeckne yKazaHus 00y4al0MUMCS 10 MOAT0TOBKE K MPAKTHYeCKUM/CEMHUHAPCKUM
3aHATHSM.

Ha ppakTuyeckux/ceMUHApCKUX 3aHATUAX HMPUBETCTBYETCS aKTHMBHOE y4yacTHE B 0OCYXICHUU
KOHKpPETHBIX CHUTYyallMil, CIIOCOOHOCTh HA OCHOBE IIOJYYEHHBIX 3HAaHUN HaXOAUTh Haumbosee
3G dEeKTUBHBIE PELICHUs IOCTABICHHBIX MpPOOJEM, YMETbh HAaXOIHUTh IOJIE3HBIH JIOTMOJIHUTEIbHBIN
MaTepua 1o TEMaTUKE CEMUHAPCKUX 3aHSATHH.

CrylieHTy peKOMEHIyeTCsl CIeyIolas CXeMa MOArOTOBKY K CEMUHAPCKOMY 3aHATHIO:

1. O3HakOoMJICHHE C TIUIAHOM IPAKTHYECKOTO/CEMHUHAPCKOTO 3aHATHSA, KOTOPBIM OTpa)xaer
coJiep KaHUEeNPEeJIOKEHHON TEMBI,

2. IIpopaboTaTh KOHCIEKT JICKIIHIA,

3. IIpounTaTh OCHOBHYIO U JONOJHUTEIBHYIO JIUTEPATYPY.

B nporecce noAroToBKM K MPakTHUECKUM 3aHITUAM, HEOOXOAMMO 00OpaTUTh 0COOOEBHUMAaHUE
Ha CaMOCTOATENIbHOE U3Y4YEHUE PEKOMEHI0BaHHOM JInTepaTypsl. [Ipy Bcel MOTHOTE KOHCIIEKTUPOBAHUS
JEKIUU B HEW HEBO3MOXXHO H3JIOKHUTh BECh MaTepHall M3-3a JIMMUTA ayJUTOpPHBIX 4acoB. Iloaromy
camocTosITeNbHas paboTa ¢ yueOHUKaMU, y4eOHBIMU MTOCOOMSMH, HAYYHOU, CIIPAaBOYHON JIUTEpaTypoH,
MaTepuajaMi Nepuoauueckux u3gaHuid u MHTepHera sBnserca Hanbosee 3()h(EeKTHBHBIM METOIOM
MOJIy4€HHUs JIONOJHUTENbHBIX 3HAHUM, MO3BOJSET 3HAUUTEIBHO aKTUBU3UPOBATH MPOLECC OBJIAJIEHUS
uHpopmanuel, cnocoOcTByeT Oosiee ITyOOKOMY YCBOEHHUIO M3y4aeMOro Matepuaia, (GopMupyer y
CTYJICHTOB OTHOIIEHHE KKOHKPETHOM MpobsieMe. Bece HOBbIE MOHATHS IO M3y4aeMOl TeMe HE0OX0IUMO
BBIYYUTh Hau3yCTh U BHECTH B INIOCCAPH, KOTOPBIH 11€1eco00pa3HO BECTH € CaMOI'0 Hayaja U3yueHHs
Kypca,

4. OTBETUTH Ha BOIIPOCHI IJIAHA IPAKTUYECKOT0/CEMUHAPCKOTO 3aHTHSI;

5. BEIMOJHUTE TOMaINIHee 3aJaHue;

6. IIpopaboTarh TeCTOBbIE 3aJaHUS U 33/1a4H;

7. Ilpu 3aTpyqHeHUsIX chOPMYIUPOBATh BOIPOCHI K IIPETIOAABATEIIO.

PesynbraT Takoi paboThI TOMKEH MPOSBUTHCS B CIOCOOHOCTH CTYAECHTA CBOOOTHO OTBETUTH Ha
TEOPETUYECKHE BOIPOCHl MPAKTUKyMa, BBICTYNAaThb W Yy4YacTBOBaTb B KOJUIEKTUBHOM OOCYXICHHU
BOIIPOCOB M3y4aeMOU TE€MBI, IPAaBUIIBHO BBHINIOJIHATH IPAKTUUECKUE 3aJaHUsI U MHBIE 331aHUS, KOTOPbIE
naroTcs B QOHJIE OLIEHOYHBIX CPEJCTB AUCHIUILITNHBIL.

3. MeToauyeckne yKa3aHusi 00y4aroIuMCcs M0 OPraHu3aluu CaMOCTOATEIbHON padoThl.

Ilenp opraHm3amuu  CaMOCTOSTENBHON paboOThl MO  IUCHUIUIMHE « ABTOMAaTH3alUS
TEXHOJIOTUYECKHX MTPOLIECCOBY - 3TO YIIIyOJIeHHE U paciiupeHue 3HaHui B o6actu OcBO€HUE OCHOBHBIX
MIPUHIIMIIOB CUHTE3a aBTOMATU3UPOBAHHBIX CHCTEM PETYIHPOBaHUS; (OopMHpOBaHUE HABBIKA U MHTEpEca
K CaMOCTOSITEIbHON MO3HABATENbHOM J1eATeIbHOCTH.

CaMocTtosiTenpHast paboTa 00y4aronuXcs SBISETCS BOKHEUIIIMM BUIOM OCBOCHHSICOJIEPKAHUS
JTUCHUIUTMHBL, TOJATOTOBKY K MPAKTHUECKUM 3aHITHUSIM U K KOHTPOJIbHOM pabore. Crofa e OTHOCSTCS U
CaMOCTOATCIIbHOC yrny6neHHoe HU3Y4YCHUC TCM NUCHUIIIHNHBI. CaMocTosTenbHast pa60Ta MMpEaACTaBJISACT
co00i TMOCTOSHHO JEHCTBYIOLIYI0 CHCTEMY, OCHOBY 00pa3oBaTelIbHOrO TMpoIecca U HOCUT
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HCCIIEIOBATENbCKUI XapakTep, 4TO MOCIYKUT B OyIyIleM OCHOBaHMEM Ui HAalMCaHUsS BBITYCKHOM
KBaJTM(UKAIIMOHHON pabOTHI, MPAKTHUECKOTO MPUMEHEHHS OTYYSHHBIX 3HAaHHUM.

Opranu3anus caMOCTOSTENbHOW pabOThl 00YYAIOIIMXCSl OPUEHTHPYETCS Ha aKTUBHBIE METOJIbI
OBJIAJICHUS] 3HAHMSIMM, pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, IepexoJ OT MOTOYHOro K
UH/IMBUTYyaIU3UPOBAHHOMY OOYYEHHIO, C YUETOM MOTPEOHOCTEH M BO3MOKHOCTEH JIMUHOCTH.

[IpaBunbpHass OpraHu3alysi CaMOCTOSTENBHBIX Y4YeOHBIX 3aHATUH, HX CHCTEMATUYHOCTb,
1es1ecoo0pa3Hoe MIIaHUPOBaHUE pabouero BpeMEHH IMO3BOJIAET CTYIEHTaM pa3BUBAaTh YMEHUS U HaBbIKH
B YCBOGHMM U CHCTEMAaTH3allud NpUOOpEeTaeMbIX 3HAHWH, O0ECleunBaTh BBICOKHH YPOBEHb
yCIIEBAEMOCTH B NEPHOJ 00y4EHUS, IOJIyUYNTh HABBIKYU MOBBIIEHUS TPOPECCHOHATBHOIO YPOBHH.

[lonroToBka K NPAKTUYECKOMY 3aHSATHIO BKJIIOYACT, KpOME MPOpPadOTKH KOHCIEKTa U
IIPE3CHTAlMM JIEKIIMH, TOUCK JIUTepaTypbl (110 PEKOMEHJOBAaHHBIM CIIMCKaM M CaMOCTOSATENBHO),
MOJITOTOBKY 3arOTOBOK JJISl BBICTYIUICHHH IO BOTIPOCAM, BHIHOCHUMBIM JIJIs1 00CYKICHHS 110 KOHKPETHOM
teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LMTAThl, (DAKTHI, COMOCTABICHHME PA3JIUYHBIX MO3MLHUH,
coOCTBeHHBIC MbICTH. Ecnmu mpobiema 3aWHTEpecoBaia OOydYaromerocs, OH MOXET IMOATOTOBUTH
pedepar U BBICTYNIUTh C HUM HA MPAKTUYECKOM 3aHATHM. [IpakTHueckoe3aHsITHE - 3TO, PEXIE BCETO,
JUCKYyCCUsl, 00CYKI€HUE KOHKPETHOM CUTYyalllH, TO €CTh IPEIOIaracT yMEeHHe BHUMATENIbHO CIIYILIATh
YJICHOB MaJOW TpyNNbl U MOJEpaTopa, a TaKKe CTapaTbCsi BBICKA3aTh CBOE MHEHHUE, BBICKA3bIBATh
COOCTBEHHBIC HJIEH U MIPEUIOKEHUS, YTOUHATHHU 33/1aBaTh BOIIPOCHI KOJUIETaM 10 00CYKICHHIO.

IIpy moAroToBKE K KOHTPOJBHON paboTe O00ydaroluiics NOKEH MOBTOPSATH NPONICHHBIN
MaTepual B CTPOTOM COOTBETCTBHM C Yy4eOHOH MporpamMmoi, HWCHONb3ys KOHCIEKT JEKIHH H
JIUTEpaTypy, PEKOMEHJ0BaHHYIO npenojaBareneM. [lpu HeoOXOIMMOCTH MOXKHO OOpaTHTbCA 3a
KOHCYJIbTAallMEel 1 METOINYECKOM MTOMOIIBIO K IIPETIOAABATEIIIO.

CamocrosTenbHas paboTa peanu3yercs:

— HEMOCPEICTBEHHO B MPOLIECCE Ay IUTOPHBIX 3aHATUH - HA JIEKIUAX, IPAKTUUECKUX 3aHATHUSAX;

— B KOHTAKT€ C IpErojaBaTelieM BHE PAMOK paclMCaHUs - Ha KOHCYJbTALMIX MO Yy4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, IpPHU JIMKBUAALUU 3aJ0JDKEHHOCTEH, MpPU BBINOJIHEHUU
WH/AMBUYalIbHbIX 33JJaHU U T.JI.

— B OuMOIMOTEKE, T0Ma, Ha Kadeape NPH BBIITOJIHEHUU 00yJarolUMcs y4eOHbIX U MPAKTUYECKUX

3azad.
Bunast CPC u kpuTepuu O1ieHOK
(mo 6amnbHO-periTunroBoil cucreme [ THTY, CPC onennBaercs B 15 6aioB)
1. Pedepar
2. Jloxnan
3. Dcce
4. Ywyactue B MEPOTPHUITHIX

Tembl ansa camocTosTenbHOW pabOTHl MpomMUcaHbl B pabodeil mporpamMme IUCHUTUIHHBL.
O} PeKTUBHBIM CpPEACTBOM OCYIIECTBICHUS OOYYaIOIIMMCS CaMOCTOSITENIbHON pPabOoThI SBISETCS
3JIEKTpOHHAs WH(HOPMAIMOHHO-00pa3oBaTellbHAs Cpe/ia YHUBEPCUTETA, KOTOpasi 00eCreunBaeT JOCTYII
K yu4eOHBIM MJIaHaM, pabodyrM MporpaMMaM JUCHHUTIINH (MOyiei ), MPaKTHK, K U3IaHUSM dJIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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