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1. enau u 3ap0a49u AU CHMILTIMHBI
Llenpro u3ydeHHs] AMCHUIUIMHBI "ABTOMAaTH3alUsl TEIJIO3HEPIEeTUUYECKUX YCTAaHOBOK M CHCTEM

TeriocHabxeHus" SBIISIETCS O3HAKOMJICHHE C (DYHKIMOHAIBHBIMU CXEMaMHM aBTOMATHU3HPOBAHHBIX
CHCTEM peryJMpOBaHUS TEXHOJIOTMYECKOTO OOOPYIOBAaHHUS TEXHOJOTUYECKUX YCTAHOBOK U CHCTEM,
dopMupoBaHre 3HAHMM W HaBBIKOB B 00JacTH  OKCIUTyaTallMd, HaJaJKd M  HACTPOUKHU
AaBTOMATHU3MPOBAHHBIX CUCTEM YIPABJIEHUS pad0TOM 000py10BaHMS TEXHOJIOTMYECKUX YCTaHOBOK.

3agauu u3yyeHUus1 TUCHUILIUHBI:

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

2. TlonydyeHwe NpPaKTUYECKUX HABBIKOB aHanmm3a paboThl JoKaTbHBIX ACP TeXHOJIOrH4ecKux
MPOLIECCOB.

3. OmnageHue NPAKTUYECKMMH HaBBIKAMU BbIOOpAa TEXHHUYECKUX CPEICTB aBTOMATH3ALUH,
HacTpouku deMeHToB ACP TernmosHepreTuyeckux 0ObEKTOB U T.JI.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuuniuza "ABTOMaTH3aUs TEINIO3HEPTETUYECKUX YCTAHOBOK U CUCTEM TeIulocHa0)eHus"
OTHOCHTCS K TUCIUIIMHAM 110 BBIOOPY CTYAEHTA YacT (POpMUPYEMOH y4aCTHUKAMH 00pa30BaTEIbHBIX
otHowenud OII nanpasnenus 13.03.01 "TemnosHepreTuka U TeMIOTEXHUKA'", U3ydaeTcs B 7 CEMECTpeE.
Juctunnuna 6a3upyeTcs Ha 3HaHUSAX, MOJTYYSHHBIX MTPU U3YYEHUH KypCcoB: TerioTeXHnueckue
u3MepeHus u mpuodopsl, KotenpHbIe yCTaHOBKH U TTapoTeHepaTopsl, TypOUHBI TEIIJIOBBIX U ATOMHBIX
AIIEKTPUYECKUX CTAaHIMM, TeroBple U aTOMHBIE 3JEKTPUUECKHUE CTAHIIMH.

3HaHUsA, TOJIyYEHHBbIE I[PU HU3YYEHUM JaHHOTO Kypca, HCIOJIb3YIOTCS MpPU JTUIJIOMHOM
POCKTHPOBAHUH H MTPAKTUYECKON paboTe B 007aCTH MPOMBIIUICHHON TETTIOIHEPT€TUKH.
2. IlepeyeHb NMIaHHPYeMbIX pe3y/JbTATOB 00y4YeHHs MO JUCHUILINHE (MOIYJI0), COOTHECEHHBIX C

HHIAUKATOPAMHU JOCTUKCHUA KOMIIeTeHIInii

Tabumuna 1
Koa nmo ®I'OC NHaukaTopsbl 10CTHKEHHUS ILnanupyemsle pe3yJbTaThl
o0yuenusi no fucuuiuinae (3yYB)
OobuenpodeccuoHaIbHbIE
OIIK-2 Cnocoben OIIK-2.4. /IlemoHCTpHUpYyET 3HATh:
MIPUMEHSATH ITIOHUMAaHHE OCHOB — OPUHIUIBL ¥ OCOOEHHOCTH
COOTBETCTBYIOLUN ABTOMATUYCCKOI'O YIPABJICHUSA U | TTIOCTPOCHUS ACY CITOHBIMU
¢buzuko- peryJaupoBaHus; TEMIOTEXHUYECKUMH 00BEKTaMU;
MaTeMaTU4YECKUI OIIK-2.5. Beimonnsier - OCHOBBI 0€30I1aCHOCTH
arrmapar, METOAbL MOJCIIMPOBAHUC CUCTEM (bYHKIII/IOHI/IpOBaHI/ISI
aHajin3a u ABTOMATHUYCCKOT' O ABTOMAaTHU3HUPOBAHHBIX u
MOJCIIMPOBAHUAA, peryiupoBaHus. POOOTH3UPOBAHHBIX IIPOU3BO/JICTB,
TEOPETHYECKOr0 U 0cOOEHHOCTH aBapuil Ha OOBEKTax
AKCIIEPUMEHTAIBHOTO TEIJIO3HEPTETUKH u
HACCICAOBAHN:A IIPH MPOMBIIIJIEHHOCTH, 0€30MacHOCTh B
pCHICHUHN YPE3BBIYANHBIX CUTYAIUAX;
npO(eCcCHOHABHBIX - ¢byuxmun  ACYTIL;  cocras
3a/1a4 WHGOPMALIMOHHBIX M YIPABJISAIOMINX
GhyHKIMIA; BH/JIBI obecrieueHus
ACVYTII; conepxaHue M Ha3HAYEHUE




MaTeMaTHIECKOTO, MPOrPaAMMHOTO,
METPOJIOTHYECKOTO,
OpPraHU3alMOHHOTO obecrnieueHUs
ACVYTII, TennoTeXxHNYECKHE OOBEKTHI
KaKk  OOBEKTBHl  yNpaBICHHS, HX
OCHOBHBIE OCOOCHHOCTH; yTpaBlicHUE
B peXUMMax IyCcKa, OCTaHOBa U
HOPMaJIBHOU JKCIULyaTaluu,
aBTOMATHU3AIMIO YIIPABJICHUA.

yMeTh:

- YUTaTh YEPTSKU U CXEMBI,
BBITOIHSTD TEXHUYECKUE
M300paKeHUsI B COOTBETCTBUU C
TpeboBanusamu ctangaptoB ECKJI;

- MPOBOAUTH KAUeCTBEHHBIH U
KOJIMYECTBEHHBIA aHaIN3 OMAaCHOCTEH
00BEKTOB TEIUIOAHEPTeTUKU U
TEIUIOTEXHUKH Ha OCHOBE TEOPUHU
pHCKa;

- OLICHUBATh 3P PEKTHBHOCTD
3alIUTHBIX CUCTEM U MEPONPUATHI;

— U3MEPSTh OCHOBHBIE
napaMerpsl 00bEKTa € IOMOIIbIO
TUTIOBBIX H3MEPUTEIBHBIX IPUOOPOB;
— KOHTPOJMPOBATh paboty
cucrembl ACY 00beKTOM.

BJIA/1€Th:

- criocobamu MOCTPOCHHUS
rpagu4YecKux N300paKeHU, CO3JaHus
yepTexKeit u JCKHU30B,
KOHCTPYKTOPCKOH JTOKYMEHTAllU! C
pUMEHEHHUEM KOMITbIOTEPHBIX
MaKETOB MPOTPaMM;

- METOAAMHU U3MEpEHUs

UIEKTPUUECKUX U HEDIEKTPUUECKUX
BEJIMYUH TUTIOBBIMH MTPHOOPaMU;

- OCHOBHBIMHU METOAaMHU
u3MepeHuil, 00paboTKM pe3yIbTaToOB U
OIIEHKH MOTPEIIHOCTEN U3MEPEHUN;

- OCHOBHBIMH NPUHIIATIAMH
pabotel u coctaBoM ACY 00BEKTOM.




1. O0bemM IMCHUIUIMHBI M BUAbI Y4eOHOH PadoThI

Taoauna 2
Bcero CemecTpsl
Buj yueOHoii padoThI yacos/ 3a4.e/1. 7 7
(00]0) 300 (0J0]0) 300
KonTakTHasi padora (Bcero) 51/1,4 16/0,44 51/1,4 16/0,44
B Tom uuncne:
Jlexuuu 17/0,5 8/0,22 17/0,5 8/0,22
[TpakTHUYeCKHe 3aHSTH 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
CamocrosiTesibHasi padora (Bcero) 93/2,6 128/3,6 93/2,6 128/3,6
B Tom umncrne:
PacuetHo-rpaduueckue pabora 22/0,6 72/2,0 22/0,6 | 72/2,0
U (unu) Opyeue 6udvl  camocmosmenvbHol
pabomol.
[TonroroBka K 1a00PaTOPHBIM paboTaM 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
KonTposnb 18 9 18 9
Bug oruerHocTH IK3aMEH | JK3aMeH | JK3aMeH | JK3aMeH
OBmAast TPYA0EMKOCTH BCEI'O B uacax 144 144 144 144
BCEI'O B 3au.
JUCHUILINHBI - 4 4 4 4




5.Conepxanue TUCUMILTUHBI

5.1 Pa3geanl AMCHMIIMHBI 1 BHIBLI 3AHATHH

Taoauua 3

Ne
n/n

HaumenoBaHue pasjaesa
AMCHMILINHBI M0 CeMecTpam

Yacel
JIEKIMOHHBIX

3aHATHH.

Yacsl
JIaG0PaTOPHBIX
3aHATHI

Yacel
NPAKTHYECKUX
(ceMHHAPCKUX)

3aHATHIA

Bcero yacos

090 | 390

0®0 | 390

020 | 390

090 | 390

BBC,I[GHI/IC B aBTOMATH3alluIO
TEXHOJOTHYECKUX 00OBEKTOB U
IIPONHECCOB.

[TonsiTvst MEXaHU3aUU U
aBTOMaTHU3alLHH.
Komb6unuposannast CAP.

ABTOMaTH3anus
TEXHOJIOTHYECKNX OOBEKTOB
3aKOHBI peryJupoBaHusl.

ABTOMaTH3UPOBAHHBIE
CHCTEMBI yIpaBJICHUS
TE€XHOJOTMYECKUMHU
npoleccaMu

HcnonHuTenbHas TEXHUKA
ACY TIL

ABTOMaTu3anus
BCIIOMOTaTEIBHOIO
000pyIOBaHUS B YHEPTETHKE

VYcinoBHOE 0003HaUEHUE
CpEe/ICTB aBTOMATHU3aINH Ha
cXeMax.

PerynupoBaHue TerIoBbIX
IPOLIECCOB.

[TpuGops! U cXeMbl H3MEPEHUs
IapaMeTPOB CPEJIbI

10

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

11

CucreMbl aBTOMaTH3aLUU
yIpaBJIeHUs NPEANPUITUIMHI

12

ABToMarn3anus
TEXHOJIOTMYECKUX MPOIIECCOB B
MaITHHOCTPOEHUH

13

O6opynoBanue
ABTOMATHU3UPOBAHHBIX
[IPOU3BOJICTB

14

ABTOMAaTH3aIUs CTAHKOB U
CTaHOYHOT0 000PYAOBAHHUS

15

ABTOMAaTH3aIUs TIPOIIECCOB
cOOpKH

16

ABTOMAaTH3aIUs YIIPaBICHUS
Ha 0a3e MporpaMMHO-
TEXHUYCCKUX KOMILICKCOB.
Cucrema aBTOMaTH4YECKOTO
koHTpoust ['TIC




['uOxue mpou3BOACTBEHHBIC

17 1 1
CUCTEMBI
ABTOMaTU3UPOBAHHBIE
18 | TpaHCTIOPTHO-CKJIAJICKUE 1 1
CUCTEMBI
UTOIro: | 17 17 17 51 16




5.2. JIekniMOHHBIE 3AaHATHSA

Tab6auna 4
Ne HaumenoBanue
Conep:xkanue pasaena
n/n pasjeia JUCUMIJIMHBI
1 2 3
OCHOBBI TEOPUHM ABTOMAaTUYECKOIO yIpaBiIeHUs. ABTOMAaTU3aLUs
KaK 3Tall B Pa3BUTUHU IIPOM3BOJCTBA IIyTE€M 3aMeHbl (PyHKLUI
4eJI0BEKa B TPYAOBOM Ipouecce. MicTopus co3nanus U pa3BUTUs
aBTOMAaTH3allUM  TEXHOJOIMYECKUX U  IPOU3BOJCTBEHHBIX
BBenenue B npoueccoB.  IlapameTppl ~ TEXHOJIOIMYECKOrO  IIpolecca.
1 aBTOMaTHU3aLHIO Perynupyemslie napaMeTpal. MrHoBeHHOe 3Ha4yeHue.
TEXHOJIOTMYECKHUX N3mepenHoe 3nauenue. OOBEKT ympaBieHHs. PerymupoBanue.
00BEKTOB U NpOLECCOB. | ABTOMaTHUYeCcKoe ympaBieHue. Bxognoe Bo3zzaelictBue. Cxema
ABTOMATUYECKOM CUCTEMBI PETYJINPOBAHMSL.
OfHOKOHTYpHasi aBTOMAaTHYECKash CUCTEMa peryJdpOoBaHUs
(ACP). 3apmaromee,  ympaBisilOIlee U BO3MYIIAOIIEE
Bo3zaercTBre. Omubka ynpasieHus. Perynstop.
[TonssTust MexaHW3alUMM W aBTOMAaTU3alMU. JlOCTOMHCTBA U
HE/I0CTaTKN aBTOMAaTU3UPOBAHHBIX MPOU3BOICTB.
[ToHsATHS MEXaHU3ALUU OneMEeHTbl aBTOMAaTH3allMU: TEXHOJOTMYecKas IOJCUCTEMA,
12 U aBTOMAaTU3aLUH. HOJCUCTEMbl MaTe€pHaIbHO- M HH(POPMALMOHHO-TEXHUYECKOI'O
KomOunupoBannas o0ecrnevyeHus, NOICUCTEMBI IUTAHUPOBAHMSI U YIIPABICHMUSL.
CAP. VYpoBHM  aBTOMAaTH3allMd  MPOM3BOJCTBA:  YaCTHYHas,
KOMIUIEKCHas! U nosiHas. OnpesesieHne CTeneHd aBTOMaTu3aliy.
ABTOMaTH3alUsl TEXHOJIOTUYECKUX OOBEKTOB U IPOIIECCOB.
3akoHsbl perynupoBanus. Tumsl perynsaropoB. KomOuHupoBaHHas
ABTOMaru3anus CAP. Kackagusie CAP. Knaccudukammuss ACP mo mnpunnumy
3 TEXHOJIOTHYECKUX perynupoBaHus. TUIIOBbIE BHELTHHE BO3ACHCTBUS.
00BEKTOB 3aKOHBI brnox cxembr ACP. OcHoBHBIE MoOjENnM (CTaTUYECKUE U
peryaupoBaHHUsL. JUHaMUu4eckue xapakrepuctuku). I[IpeoOpazoBanus Jlamaca.
[lepenarounsie  gyHkuuu. IlpuMepbl  THIOBBIX  3BEHBEB.
CoenvHEeHNs 3BEHBEB.
CoctaB OCHOBHBIX (YHKUIMH aBTOMAaTHU3MPOBAHHBIX CHCTEM
ynpasinenuss (ACY): ympapnsone, HWHPOPMALMOHHbIE U
BcriomorarenbHele. CoctaBHble yactu ACY TII: Texnuueckoe,
nporpaMMHOe,  MH(GOPMALMOHHOE,  OpPraHU3allMOHHOE U
onepaTuBHoe obecrnieuenue. 3agaun ACY. Drtanbl pazpaboTku u
ABTOMAaTHU3UPOBAaHHBIE
CHCTEMBI yIIDABJIEHIS] BHE/IpEHMs. YTpaBJICHHWE TEXHOJOTMUYECKUMH TPOLECCAaMU U
4 TEXHOJOTMYECKUMU AMCTICTHEPHSATHA. .
ObocHoBaHne U pa3paboTka (QYHKUUH CHUCTEMbI YINpaBICHUS
nporleccaMu

TEXHOJIOTHYCCKUMH ITPOLECCaAMU.

HOCTpOCHI/IC AJITOPUTMOB (I)YHKI_II/IOHI/IPOBaHI/IH U TUKJIOorpaMm
JUCKPETHBIX TCXHOJIOTHYCCKHUX mponeccoB
MAallIMHOCTPOUTCIIBHOTO ITPOU3BOACTBA.




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 Bomonssmomero uHGOpMAIUOHHbIE
byakmun. ACYTII ¢ YBK paGotarommii Kak «COBETUHK»
omneparopa TexHosoruueckoro tmpormecca. ACYTII ¢ VBK
paboTtarommii B peXHME  LEHTPAIBHOTO  YIIPABJISIOIIETO
(cynepBuzopuoe ymnpasienue). ACYTII ¢ YBK paGotaromuii B
peKHUME  HEMOCPEACTBEHHOIO mudpoBOro  ympaBICHHUS.
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.
ABTOMATH3aIUsl YCTPONCTB TOILTUBOMIONAYM U 30JI0YAaJICHHUS.
ABTOMaTHYECKHE CHCTEMBI PETYJIUPOBAHMS MPUBOJHBIX TypOUH,
MUTATEeNIbHBIX ~ HAcOCOB,  Jlea’paTopoB,  IOJOrpeBaTesei,
PEAYKIIMOHHO-OXJIAIUTENbHBIX ~ YCTAHOBOK,  TEIIOOOMEHHOTO
obopynoBanus. [IpenoxpaHUTENbHBIC KITAMAHBI TEXHOJIOTHICCKUX
MPOIIECCOB U YCTAaHOBOK. ABTOMATHU3aIlMsl 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.
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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. ABToMaTH3amnus TEXHOIOTHUECKUX MPOIIECCOB U MTPOU3BOJICTB [ DIEKTPOHHBIH
pecypc]: yue6Hoe nocobue/ Monnabaea M.H.— DnekTpoH. TeKCTOBbIE JaHHbIe.— 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. Bompocsl K TmepBoii pyOe:kHOW aTTecTAaUMU MO JUCHUILVIMHe '"'ABTOMATH3alUs
TeIJIOIHEPreTH4eCKUX YCTAHOBOK M CHCTEM TeIIOCHA0KeHus "

OCHOBBI TCOpPHUU aBTOMATUYCCKOI'0O YIIPABJICHU .

ABTOMaTI/I3aHI/I$[ KakK J9Tall B PasBUTHUH IMPOU3BOACTBA IMYTEM 3aMCHLI (bYHKIII/H\/JI YCJIOBEKa B
TPYJOBOM TIpOIIecCe.

I/ICTOpI/ISI CO3JaHusad MW Ppa3BUTHA aBTOMATHU3AllMHM TEXHOJOTMYCCKUX U IIPOU3BOJACTBCHHBIX
IMpOoNHeCcCoOB.

[TapameTpbl TEXHOJOTUYECKOTO Mpolecca. Perynupyembie napamMmeTpsl.

MrHoBeHHOE 3Ha4YE€HUE. I/I3MepeHHOC 3HA4YCHUC.

OO6mbekT ynpasnenus. PerynupoBanue.

ABTOMaTHYECKOE ynpaBieHHe. BXxonHoe Bo3aeiicTBHE.

CxeMa aBTOMaTHYECKOW CUCTEMBI PETYJIHPOBAHUS.

OnHOKOHTYpHAasl aBToMaTuueckas cucrema peryiaupoBanus (ACP).

3anaroiiee, yrpasisioliee U Bo3MyIarliee Bo3aeiicrsue. Ommuodka ynpasieHus. Perymsrop.

g B N Pl I AT I

—| O

[TonsiTvst MeXaHW3allMKM U aBTOMaTU3aluu. JIOCTOMHCTBA U HEJIOCTATKH aBTOMAaTU3UPOBAHHBIX
IIPOU3BOJICTB.

H
N

JIeMEHTHI aBTOMAaTHU3alWr: TEXHOJOrM4eCKas IOoACHUCTEMA, IMHOJACHCTCMbI MaTCpUalibHO- H
I/IH(I)OpMaI_II/IOHHO-TCXHI/I‘-ICCKOFO O6CCHC‘-ICHI/I$I, MMOACUCTCMBI IIJIAHUPOBAHUA U YITPABJICHUS.

[
(8]

YPOBHI/I aBTOMaTu3allv IIPOU3BOACTBA: YaCTHUYHAA, KOMIUJICKCHAsA W IIOJIHAsA. OnpezleneHI/Ie
CTCIICHU aBTOMAaTH3alllH.

14.

ABTOMAaTH3aIMs TEXHOJOTHUYECKIX OOHEKTOB U MPOIECCOB.

15.

3aKOHBI PETYJINPOBAHMUS.

16.

Tumnbl peryisiTopos.

17.

KomoOunuposannas CAP. Kackagasie CAP.
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http://www.twirpx.com/
http://www.metran.ru/
http://www.ibooks.ru/

18. | Knaccuduxarms ACP no npuHuuny peryiaupoBanusi. Tunosble BHEITHUE BO3IEHCTBUS.

19. | Bnok cxempl ACP. OcHOBHBIE MOJIEHN (CTATHYECKHE U JMHAMUYECKUE XapAKTEPUCTHKN ).

20. | ITpeo6paszopanus Jlamaca.

21. | INepenarounbie GpyHKIUM.

22. | TIpumepbl THIOBBIX 3BeHbEB. COENMHEHHUS 3BEHBEB.

23. | CoctaB OCHOBHBIX (DYyHKIIMI aBTOMATU3HPOBAHHBIX cucTeM yrpasieHus (ACY): ynpasisomnme,
H(}OPMalLMOHHBIE U BCIIOMOTATENbHBIE.

24. | CocraBupie wactu ACY  TII:  TexHMYecKoe, NPOrPaMMHOE, HH()OPMAIMOHHOE,
OPraHM3alMOHHOE U OTIEPATHBHOE 00ECIICYCHHE.

25. | 3agaun ACY.

26. | Dranbel pa3pabOTKM W BHEAPEHUS. YIPaABICHHE TEXHOJOTHMYECKUMHU TIPOIECCAMU U
JCTIeTYepH3aliusl.

27. | ObocHOBaHHE U pa3padOTKa PYHKIMIA CHCTEMBI YIIPABJICHHS TEXHOJOTHYCCKIMH MPOIIECCAMHU.

28. | IlocTtpoenue anropuTMoB (PYHKIIMOHUPOBAHUSA M IUKIOTPAMM JAMCKPETHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB MATMHOCTPOUTEIHHOIO TPOU3BO/ICTBA.

29. | Knaccuduxanus ACYTIIL: pyHKIMH, BEITOTHAEMbIE YIIPABISIOIIMM BHIYHCIUTEIBHBIM
KOMILIEKCOM;

30. | Knaccuduxanus ACYTIL: ypoBeHb 3aHUMaeMOM CHUCTEMOI B OpraHU3aIMOHHO-
IIPOU3BOJCTBEHHON HEPAPXUH;

31. | Knaccudukamus ACYTIL: nmo xapakTepy NpoTeKaHHsl YIIPABJIIEMOro Mpoliecca BO BPEMEHH;

32. | Knaccudukamus ACYTII: no nokazaTento ycI0BHO HH)OPMAIIMOHHONW MOIIIHOCTH 00bEKTa
YIOPaBJIEHUS;

33. | Knaccudukamuss ACYTIL: no crenenu ¢GyHKIIMOHATIBLHOU Pa3BUTOCTH CUCTEMBbI YIIPABJICHHUS,

34. | Kimaccudukammss ACYTIL: mo xapakrepy ctpykTypsl ACY.

35. | CTpykTypa TEXHUYECKUX CPEJICTB B JIOKAJILHOM CHUCTEME YIIPABICHHUSL.

36. | CpencTBa MHAMBUIYAJIBHOTO KOHTPOJIS.

37. | CpencTBa MacCOBOTO KOHTPOJISL.

38. | CpencTBa KOHTPOJIS IO BBI3OBY.

39. | YerpolicTBa curHaian3anuu. JIucTaHIIMOHHOE YIIpaBJICHHE.

40. | YcrpoiicTBa JOTHYECKOTO YIIPABJICHHUS.

41. | ABTOMaTHYECKHUE PETYJISATOPHI.

42. | YcrpoiicTBa 3allUTHI.

43. | UcnonHuTEIbHBIE MEXAHU3MBI.

44. | Perynupyroniyie oprasl.

45. | OcHoBHbIe TpeOoBaHuUs K TexHHUUecKuM cpenctam ACY TII.

46. | PaznoBugHoctu ctpyktyp ACYTIL

47. | AnnapatHas ¥ mporpamMMmHasi paboTa KOHTPOJLIEPOB.

48. | Onepauunonnas cucrema [1C-koHTpossiepoB

49. | CpencTBa TEXHOIOTMYECKOIO MPOrPaMMUPOBAHUS KOHTPOJJIEPOB.

50. | ACVYTII ¢ BK Brinonssitomiero nHGopMauoHHble GyHKIHH.

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

52. | ACYTII ¢ YBK paboraromiuii B pexxuMe HeHTPATLHOTO YIIPABIISIONIEro (CyIepBU30PHOE
yIpaBJIeHHE).

53. | ACVTII ¢ YBK paboTaromuii B pe)kuMe HEOCPEICTBEHHOTO IM(POBOTO YIPaBICHUSI.

54. | Bo3moxkHOCTH IU(POBBIX CPEICTB U3MEPEHUS U YIIPABJICHUS.

55. | IlpeumyniecTBa UQPPOBBIX CPEJACTB YIPABICHHUS IO CPABHEHHIO C AHAJIOTOBBIMH.

56. | UcnonHuTenbHbIE MEXaHNU3MbI TETIOBBIX 3JIEKTPUUECKUX CTAHIIMNA U IPOIIECCOB MEpepadboTKU
HEPTH.

57. | ABroMaTu3anus yCTpOMCTB TOIIMBONOAYH U 30JI0Y IAJTICHHUSL.

58. | ABTOMaTHYECKHE CUCTEMBI PETYJINPOBAHUS IPUBOIHBIX TYPOUH, MUTATEIBLHBIX HACOCOB,

JIea’paTopoB, MOJAOTPEBATENCH, PEIyKIIMOHHO-0XJIaIUTEIBHBIX YCTAHOBOK, TETNIOOOMEHHOTO
000pyTOBaHUS.
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59.

HpC,I[OXpaHI/ITeJ'II)HBIC KJI1almaHbl TCXHOJIOTMYCCKUX IIPOICCCOB U YCTAHOBOK

60. | ABTOMaTu3aIus CrenyaibHbIX CHCTEM 00eCTIeUeHHs pabOThI SIEPHBIX PEAKTOPOB.

61. | Innukauus, peructpanus U peryjaupoBaHue TEMIIEPATyPhl C IOMOILBIO THEBMATUYECKOTO
peryJsTopa.

62. | Unnukanys, CUrHaIU3alus 1 peryjupoBaHUe TEMIIEPATYPhI C TIOMOILIBIO TOTEHIIMOMETPA
(Mocrta).

63. | Unnukauus, perucTpanus, peryjiupoBaHUE U CUTHAJIM3ALMS JaBICHHUS.

64. | IlpomblisieHHbIE H3MEPUTENbHbIE TPUOOPHI U ITPE0Opa30BATEIH.

65. | Kimaccudukarmsi mpuOOpoB JUIsi U3MEPEHUS JABJICHUS.

66. | JKuakoCcTHbIE MAHOMETPBI.

67. | Yameynble MAaHOMETPHI B TU(PMaHHOMETPHI.

68. | [Ipy>xuHHBIC MAHOMETPBI.

69. | DaeKkTpruUecKue MaHOMETPHI.

70. | IlpeoOpaszoBarenu nasienus tuna «Candupy.

71. | U3mepeHue TeMneparypsl.

72. | TepmoMeTpbl paCIIMPEHHUs] KUAKOCTHBIE.

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

74. | T'a30Bble MAHOMETPUUECKUE TEPMOMETPBHI.

45. | ’KuakocTHble MAHOMETPUUYECKUE TEPMOMETPBI.

76. | KoHieHCallMOHHbIE MAHOMETPUYECKUE TEPMOMETPBI.

77. | DaekTpuuecKue TepMOMETPHI (TepMonapsl).

78. | TepMOMETpBI CONTPOTUBIICHUSI.

78. | Bropuunble npuOOpsI 1)1 U3MEPEHUS Pa3HOCTH MOTEHIMAIOB (IMPOMETPUUECKUE
MWJIIMBOJIBTMETPbI, IOTEHIIMOMETPHI).

79. | Meroibl U3MEPEHHUS CONPOTUBIICHUS

80. | Texuuueckue cpeaCcTBa JAJI U3MEPEHUS pacxo/ia )KUAKOCTH U ra3a (MeTol HepEMEHHOTO
nepernaja 1aBjaeHusl, pacXoA0Mepbl IOCTOSIHHOTO Mepernajia 1aBjIeHus], pacXod0Mephbl
HEPEMEHHOT0 YPOBHSI, pacX0JJOMEPbl CKOPOCTHOT'O HAIOpa.).

81. | MeTobl U3MepeHUsl YPOBHS — ypOBHEMEPHI (ITOTJIABKOBBIN METOJ U3MEPEHUS YPOBHS,
OyHKOBBIE YPOBHEMEPHI, THAPOCTATHUECKUE U TbE30METPUUYECKHE YPOBHEMEPHI).

82. | KongykToMeTpuueckuil 1 eMKOCTHON METObl H3MEPEHHUSI YPOBHSI.

83. | McnosHuTENBbHBIE YCTPOHCTBA. VICTIONHUTEIbHBIE MEXAHU3MBI.

84. | PerynupoBaHue TemMnepaTyphl.

85. | PerynupoBaHue gaBieHHUS.

86. | PerynmupoBanue pacxoja.

87. | PerynupoBaHnue ypoBHS.

88. | Kimaccudukanus n3mMepurenbHbIX IpeoOpa3oBaTeneil faBieHus, pacxoa, TeMIepaTypsl,
YPOBHS U T.JI.

89. | Bujpl nmepBUUHBIX TpeoOpa3zoBaTesei.

90. | PerynupoBanue nmapaMeTpoB COCTaBa U KA4eCTBA.
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_ Oopasen Ousera K nepBoii pyoe:kHOl aTTecTANNH
T'PO3HEHCKUH I'OCYJIAPCTBEHHBIN HE®TSIHOW TEXHUYECKHY YHUBEPCUTET

BUWJIET Ne 1
Huctummaa ATY u CT
WNHCTUTYT 2HEPreTUKH CHEIHAILHOCTD TerIoPHepreTHKa U TeIUIOTeXHUKa cemectp 7

1. Kaxkue nocronHcTBa MMeeT uepapxuueckas (MHOroypoBHeBasi) cTpykrypa ACYTIL.

2. HazoBute 0CHOBHBIE CXEMBbI aBTOMATUYECKOT'O PErYJIMPOBAHUS TPSIMOTOUYHBIX [TAPOTreHEPATOPOB.
YTBEPXAIO:

« » 202 . 3aB. kadenpoii

Bomnpockl K0 BTOPoii py0e:KHOH aTTeCcTANU " ABTOMATH3AIUSA TENJI0IHEPreTHYECKUX YCTAHOBOK U
CHCTEM TeIIoCHAOKeHus"

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

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

3. | Pacmupennoe  (IeTamuM3uMpOBAHHOE)  yOpaBJICHUE  KaJCHIApPHBIM  IJITAHUPOBAHUEM U
nucrieruepoBanueM (APS).

4. | Cucremsl ynpaBnenus pecypcamu nipeanpusitust (ERP). Lenu u 3agaun ux
(bYHKIIMOHUPOBAHHUSL.

CucreMbl ynpasiieHUs] B3aMMOOTHOIIEHUAMH ¢ niocTaBukamu (CRM).

CucreMsbl YHPABJICHUSA, OPUCHTHPOBAHHLIC HA YIIPABJICHHUC 3aKa3aMHU.

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

XN

OCHOBBI MOCTPOCHUSA UHTCTPUPOBAHHLBIX CUCTEM YIIPABJICHUS.
OCHOBHEBIC IMPUHOHUIIBI TOCTPOCHUA CUCTCM YITPABJICHHUA ITPOHU3BOACTB.

9. CDYHKI_II/IOHaJ'IBHaH CXCMa CUCTCEMbI YIIPABJIICHUSA ABTOMATU3HPOBAHHBIX IIPOU3BOJICTB (AH)

10. | Pacnpenenenue GyHKUMH YIIPABICHUS [0 HEPAPXUUECKUM YPOBHSIM.

11. | YHudukanus 37eMEHTOB CUCTEM YIPABIICHHUSI.

12. | CocTaB KOMIIIEKCA TEXHUYECKUX CPEICTB: YIPABISIOUINI BHIYMCINTEIBHBIN KOMILIEKC,
CpeJCTBA MOJIYUYEHUs, TpeoOpa3oBaHMsl, XpaHEHUs1, OTOOPaXKEHUS U PETUCTPALlUU HHPOpMAIUH,
YCTPOMCTBA NNOAAYU CUTHAJIOB U MCIIOJHUTEIBHBIX YCTPOUCTB.

13. | Onpenenenue TII. OcHoBuble 3meMenTsl TII: pabounii mukn (06paboTka, cOOpka), KOHTPOJIb,
BCIIOMOTaTeIbHbIE M TPAHCHOPTHO-HAKOIHUTEIbHbIE ONEPALHH.

14. | IlonsTre pabovero MUKIIA U PEKUMBI €TO BBITOTHEHUS: TTOJTyaBTOMAaTHUECKHUI, aBTOMAaTHYECKHMA
U apToMaTu3upoBaHHbld. Tunosas ctpykrypa aromarudeckoro TII

15. | OcHoBHble xapakrepuctuku TII u II1T.

16. | DddhexTuBHOCTH paOOTH ABTOMATU3UPOBAHHBIX MTPOU3BOJICTB. [loHATHE THOKOCTH.

17. | OcHOBHBIC XapaKTCPUCTHUKU aBTOMATU3UPOBAHHOI'O ITpoLECCa: TPOU3BOAUTCIIBHOCTD, CTCIICHD
aBTOMaTHU3alluu, THOKOCTh

18. | OcobennocTu AaBTOMAaTu3alluu Pas3IMYHbIX TUIIOB MPOU3BOACTB. [ToHsTHE KECTKOM M THMOKOM
ABTOMATHU3allWH TEXHOJIOTMYCCKUX MMPOLICCCOB.

19. | IloaroToBka TEXHOJIOTUYECKUX MPOIIECCOB M MPOU3BOJICTB K aBTOMATH3AIUH: MOJICPHU3AIINS U
MeXaHU3aIus 000PyI0BaAHUSI.

20. | CranouyHoe oOecriedeHrne aBTOMAaTU3UPOBAHHBIX MPOU3BOACTB. TpeOoBaHMEe K CTAHOUHOU
HOJICUCTEME.
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21. | Peamuzamus mepBOM CTyNEeHH aBTOMAaTH3alMK (JIOKAJIbHOH) HA YPOBHE TEXHOJOTHUYECKOTO
XapaKTepUCTUKU M MOJIeIH 000pYI0BAHUSI.

22. | Texnuueckas peav3anysi CHCTEM YIIPaBJIEHUS: KOTIUPOBAJIbHBIE, KyJIauKOBbIE, IUKIOBBIE U
4UCII0BOE MporpammHuoe ynpasienue (UITY).

23. | Cucremsl yIpaBieHHs aBTOMAaTH3UPOBAHHBIM 000pY/I0BaHHEM: BpEeMEHHBIE U pe(IIeKTOPHBIE.
000pyTIOBaHUS.

24. | CraHKu aBTOMATBhI, IEPEHAJIAKMBAEMbIE arperaTHble CTAaHKH, arperatuble craiku ¢ YITY.

25. | KoHCTpyKTHBHBIE 0COOCHHOCTH CTaHOYHOTO 000pyoBanus ¢ YITY.

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

27. | MHoroomnepanyoHHbIe CTAHKH — 00padaThIBAIOIINE LIEHTPHI

28. | CucremMbl MHOTOOIIEPALIMOHHOTO CTAHOYHOTO0 000y IOBaHUSA: OJJa4u U 3arpy3KH HaJlIeT,
UHCTPYMEHTAJIbHAS,, KOHTPOJIBbHO-U3MEPUTEIbHASL, YAAIEHUS CTPYIKKHU.

29. | Beibop, pa3paboTKa v BHEJPEHHUE JIOKATbHBIX aBTOMAaTHYECKUX CUCTEM.

30. | OcobeHHOCTH BBIOOpA U peaNn3alui METOIOB TOCTHKEHUS TOYHOCTH IIPU aBTOMAaTUYECKOM
cOopke.

31. | CTpyKTyphl cUCTEM aBTOMAaTU3HPOBAHHON COOPKHU.

32. | OpueHTauuss OOBEKTOB B COOPOYHOM MpOU3BOACTBE. OpPHEHTHPOBAHWE TPUCOEAUHIEMBIX
JieTajeil OTHOCUTENIbHO 0a30BbIX.

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

34. | CriocoObl U cpeacTBa aBTOMATH3aIMK I0Ja4u 3aTrO0TOBOK M JieTajel mpu cOopkKe.

35. | CrocoObl opueHTaluuu ieTaei, peJHa3HaueHHbIX JJ1s COOpPKH.

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

37. | llogaua HeopueHTHpPOBaHHBIX JeTaneid. CTpPyKTypa CHUCTEMBbl MOJAYU HEOPUEHTHUPOBAHHBIX
3arOTOBOK.

38. | byHKepHbIE CUCTEMBI.

39. | ABToMaTH3alMsl yIpaBiIeHUs Ha 6a3e MPOrpaMMHO-TEXHUUYECKMX KOMIIJICKCOB.

40. | I'mbkue npousoacTBeHHble cucteMsl (I'TIC).

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

42. | CoBpeMeHHBbIE TpeOOBaHUsI K MPOMBIIIEHHOMY MTPOu3BoACTBY B ycnoBusx I'TIC.

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

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

45. | Paznenenne I['TIC mo opraHu3allMOHHBIM TpHU3HAKaM: THOKHI MPOWU3BOJACTBEHHBIH MOJIYJb
(I'TIM).

46. | I'nOkuii aBTOMaTH3MpPOBaHHBIH yuacTok ('AY).

47. | I'uOkas aromatusupoBanHas qunus (CAJD).

48. | I'uOkuii aromatusupoBanHbiid nex (CALL).

49. | I'uOkuii apromatu3upoBanHsiii 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 06paboTku, B mpoiecce 00paboTKH, mocie 00pabOoTKH.

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). Ilpuanun
nevcteus U Buansl KUUM.

55. | OcHOBHBIE KOHTpOJUpPYeMbIe mapameTpbl. KoHTposIs KauecTBa 00pabOTKH Ha CTaHKE.

56. | KoHTpoab cocTosiHMsI MHCTpYMeHTa. TeKyluii 1 nepuoANYeCKUi KOHTPOJIb.

57. | MeToabl TMarHOCTUKU COCTOSTHUSI MHCTPYMEHTA.

58. | Ycnosus ¢pyukiuonupoanne KMM. ['nbkue u3MepuTenbHble MOTYJIH.
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59.

®opwmel TrOkoctr ['TIC: MammHHAs, TEXHOIOTHYECKAs, CTPYKTYpHasi, TporpaMMHasi,
MPOU3BOACTBEHHAS U MApLIPYyTHAas.

60.

Hanexnocts pynkuuonuposanust ['TIC nmo mapamerpam: oTkas, cb6oil 1 paboTocrmocoOHOCTb.

61.

TpeboBaHMs K TEXHOJOTHYECKOMY 000pyaoBaHut0, BctpanBaemomy B ['TIC.

62.

Oco0eHHOCTH aBTOMATH3HUPOBAHHOTO TEXHOJIOTHYECKOTO 000py10BaHHS /il 00pabOTKU
JIeTaJIei THIA «TeJ BPAIEHHUs» U KOPIYCHBIX JICTAICH.

63.

Cocras PTK, PTJI u PTY. Onpenenenue norpedHoctu B PTK.

64.

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

65.

ABTOMAaTH3WpPOBaHHAsl CUCTEMA HHCTPYMEHTaIbHOTO oOecnieuenust (ACHO).

66.

Cucrema aBTomaruzupoBaHHoro koutposs (CAK).

67.

ABTOMAaTH3UMpOBaHHAas cucTeMa ynaneHnus otxoqoB (ACYO).

68.

ABTOMAaTH3WpOBaHHAs CUCTEMA yNpaBJIeHHs TeXHOorndeckumu npormeccamu (ACY TII).

69.

Cucrema aBToMatuzupoBaHHoro npoexkruposanust (CAIIP).

70.

ABTOMATH3WpPOBaHHAs CUCTEMA TEXHOJOTHUECKON MoAroToBKH npouspojctea (ACTTIII).

71.

ABToMaru3upoBaHHas cuctema ynpasienus (ACY).

72.

Texuuueckue cpeacrsa ATCC. CTpykTypHas KiacCH(pUKAIUs TPAHCIIOPTHO- HAKOMUTEIbHBIX
CUCTEM.

73.

ATCC c¢ aBrOoMaTU3MpOBaHHbIMHM cTesaxamu HaxonutensimMu. ATCC ¢ KoHBeliepamu
HaKOIUTEJISIMU.

74.

Komb6unuposanusie ATCC.

45.

bespenncoBbie cpeacTa TpancnopTrpoBanus B I'TIC.

76.

CucreMbl MapIIPYTOCIIEKEHHUS] pOOOKAPOB.

OO0pa3sen OmiieTa KO BTOPOi py0ekHOH aTTecTauu

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCHUTET

BMJIET Ne 1

Juctunnuaa ATY u CT
HNHCcTUTYT DHEPTrEeTUKHI CHeNUaIbHOCTh TemosHepreTuka u TeINIOTEXHUKA CEMECTP

l.

[To xakum mapamMeTpam J0JKHA OBITH MPETyCMOTPEHA TETUIOBAs 3alUTa Ha

naporeHeparopax.

2.

Kakumu cpeacTBaMu aBTOMaTHUECKOTO PEryJIMPOBAaHUS OCHALIEH Y3€J MOATOTOBKU

JKAJIKOTO TOIUIMBA.
YTBEPXALO:

« »
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7.2 Bonpocskl K 3K3aMeHY N0 AMCUHMILIMHE '"ABTOMATH3AalMA TEIJVIOIHEPIreTHYECKUX YCTAHOBOK U
CHCTeM Tem1ocHa0xeHus "

ITapaMeTpsl TEXHOIOTUYECKOI O Iponecca. Perynupyemslie napameTpsl. MrHOBEHHOE 3HaY€HUE.
M3mepeHHoe 3HaueHue.

OO6mwexT ynpasinenus. PerynupoBanune. ABromarudeckoe yrpasieHue. Bxonnoe Bo3aeiicTue.

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

3anaroniee, ynpasisioliee 1 Bo3Mymaiomiee Bo3aencTeue. Omubka ynpasneHus. Perynarop.
[TonsTHs MeXaHU3alMK U aBTOMaTU3alUU. JIOCTOMHCTBA M HEIOCTATKH aBTOMATH3MPOBAHHBIX
IIPOU3BOJICTB.
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JIeMEHTHI ABTOMATHU3alMKU: TCEXHOJOIrn4eCKas IOACHUCTEMA, IOACHCTEMBI MAaTCPUAIBHO- H
I/IH@OpMaHHOHHO-TeXHI/I‘{eCKOFO OGCCHG‘{GHI/IH, MOACUCTCMBI IJIAHUPOBAHUSA U YIIPABJICHUSA.

6. | YpoBHM aBTOMaTH3allMU MPOU3BOJACTBA: YaCTUUHAas, KOMIUIEKCHAs U moiHas. OmnpeneneHue
CTEICHH aBTOMATU3alMK. ABTOMAaTU3AlNsI TEXHOJIOTUYECKUX OOHEKTOB M MPOIECCOB.

7. | 3axonsl perynupoBanus. Tunsl perynsropoB. KomounupoBannas CAP. Kackanusie CAP.

8. | Knaccuduxkanus ACP mo npuHIMIY peryiupoBaHus. TUTIOBbIC BHEIIHUE BO3IECHUCTBHA. biok
cxeMbl ACP. OcHOBHbIE MOJIENIN (CTATUYECKUE U IMHAMUYECKUE XapAKTEPUCTUKH).

9. | IIpeobpazoBanus Jlammaca. Ilepemarounsie ¢yHkuun. I[Ipumepsl THUIOBBIX 3BEHBLEB.
CoennHeHMsI 3BEHBEB.

10. | CocTaB OCHOBHBIX ()yHKIIMI aBTOMAaTHU3UPOBAHHBIX cucTeM yrpaiienus (ACY): ynpagsistomue,
uHpopManMoHHble UM BcroMoratenbHble. CoctaBHble uvactu ACY  TII:  texHuueckoe,
IporpaMMHOe, HHPOpPMAIIMOHHOE, OPraHU3aI[MOHHOE U ONlepaTUBHOE 0OecIeueHue.

11. | Bagaun ACY. Drambl pa3paboTKu ¥ BHEIPCHHsI. Y TIPaBIEHUE TEXHOJIOTHISCKIUMHE MTPOIIECCAaMH U
JUCIIETYEpU3ALIUSL.

12. | O6ocHOBaHUEe U pa3paboTka QYHKIUH CHCTEMbI YIPABICHUS TEXHOJIOTHYECKUMU MPOIIECCAMHU.
[Toctpoenue anropuTMoOB (YHKIIMOHUPOBAHHS U LUKIOTPAMM JTUCKPETHBIX TEXHOJIOTMUYECKUX
IIPOLIECCOB MATMHOCTPOUTEIHHOIO TPOU3BO/ICTBA.

13. | Knmaccudukamus ACYTIL:  ¢GyHKOUH, BBIMONHICMBIE YIPABISIIONIAM  BBIYUCIATEIHHBIM
KOMILUIEKCOM; YPOBEHb 3aHMMAE€MOW CHUCTEMOHM B OpraHU3aLMOHHO-IIPOU3BOACTBEHHOMN
MEepaApXUH; 110 XapaKTepy NPOTEKaHMs YIPABJIIEMOro Mpoliecca BO BPEMEHHU U JP.

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

15. | YerpoiictBa curHanmu3anuu. JIUCTaHUMOHHOE yIpaBJi€HUE. Y CTPOMCTBA JIOTMYECKOTO
YIPaBJICHUS.

16. | ABTOMaruyeckue peryjsTopsl. Y CTpOMCTBA 3alIMThL. VICrIOIIHUTEbHBIE MEXAHU3MBI.
Perynupyromue oprassl.

17. | OcHoBHble TpeboBanus k TexuuueckuM cpeactsam ACY TIIL. PasHoBUIHOCTH CTPYKTYD
ACVYTIL

18. | AnmapatHas u nporpammHas pabota KOHTposuiepoB. OnepanuonHas cuctema [1C-
KOHTposuiepoB. CpecTBa TEXHOIOTHUECKOI0 IPOrpaMMUPOBaHNUsl KOHTPOJIEPOB.

19. | ACVYTII ¢ BK Bemounnstouiero napopmannonnsie pynkimun. ACYTII ¢ YBK pabotaromuii kak
«COBETYMK» OIepaTopa TEXHOJIOTHYECKOTO Mpoliecca.

20. | ACYTII ¢ YBK paGoTaromuii B pexkuMe [EHTPATBLHOTO YIPABIISIIOIIETO (CYIepBU30pHOE
ynpasinenue). ACYTII ¢ YBK paboTtaromuii B pesxumMe HEIocpeICTBEHHOTO H(poBoOro
yIpaBJIEHUSI.

21. | Bo3aMoxxHOCTH HU(POBBIX CPEACTB U3MEpPEHUs U yrpasieHus. [IpenmyiecTBa nudpoBbIx
CPEJICTB YIIPaBJICHHUSI [10 CPABHEHUIO C aHAJIOTOBBIMH.

22. | UcionHUTENbHBIE MEXaHU3MbI TETUIOBBIX AJIEKTPUUECKUX CTAHIIMMA U TIPOIIECCOB MEPepadoTKU
He(TH.

23. | ABTOoMaru3anus yCTPOKUCTB TOIUIMBOMNOIAYHU U 30JI0yIAJICHHUS.

24. | ABTOMaTU4YeCKUE CUCTEMBl PEryJUPOBaHUS MPUBOAHBIX TYpOMH, NHUTATEIbHBIX HACOCOB,
JIea’spaTopoB, MOAOrpeBaTeNe, peayKIHMOHHO-OXIaIUTEIbHBIX YCTAaHOBOK, TEIJI00OMEHHOI0
000pyTIOBaHUS.

25. | lIpegoxpaHuTenbHbIE€ KJIAMaHbl TEXHOJOTHUUYECKHUX MTPOILIECCOB U YCTAHOBOK

26. | ABTOMaTH3aIMs CIICUATBHBIX CHCTEM 00ecTiedeHHs] PaOOTHI SIEPHBIX PEAKTOPOB.

27. | nnukanusi, perucTpaiys U peryJupoBaHre TeMIepaTyphl ¢ TOMOIIbIO THEBMATUYECKOTO
perynstopa. UHauKaius, CUrHanu3aiys 1 peryJiupoBaHue TEMIEPATYphl C TOMOIIbIO
MOTEHITMOMETpa (MOCTA).

28. | Unnukanus, peructpanusi, peryJupoBaHUE U CUTHAJIU3aLMs JaBiaeHus. [IpoMbliieHHble
HU3MepUTENbHBIE TPHOOPHI U TTpeodpazoBarenu. Kinaccudukarus npuOOpPOB I U3MEPEHUS
JIABJICHUSI.

29. | Bropuunsie mpuOOpHI [Jisk U3MEPEHHS pa3HOCTH MOTEHIIUATIOB (MTUPOMETPHUIECKUE
MUJUTMBOJIBTMETPBI, IOTEHLIUOMETPHI).

30. | MeToabl U3MEpEeHHs] CONPOTUBIICHUSI
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31. | TexHu4ecKkue CpecTBa JJIsl U3MEPEHUsI pacXxo/1a KUIKOCTH U ra3a (METO ] IEPEMEHHOTO
nepenaja J1aBJIeHUsl, pacX0JOMEPbI TOCTOSHHOTO Mepernajia AaBIeHHs, pacX010MeEPhI
MIEPEMEHHOT0 YPOBHsI, PACX0I0MEPhI CKOPOCTHOT'O HAopa.).

32. | Meronbl u3MepeHus ypoBHS — ypOBHEMEPHI (TTOILUIABKOBBIA METO]T U3MEPEHHUSI YPOBHS,
OYHKOBBIE YPOBHEMEPBI, THIPOCTATUUECKHUE U TbE30METPUUECKUE YPOBHEMEPHI).

33. | KoHIyKTOMETpUYECKU B €MKOCTHOM METO/Ibl U3MEPEHUS YPOBHSI.

34. | UcnonHutenbHble yeTpolcTBa. VICOIHUTENbHBIE MEXAHU3MBI.

35. | PerynupoBanue TeMmneparypsbl. PerynnpoBanue q1aBjeHUsI.

36. | PerynupoBanue pacxona. PerynupoBanue ypoBHS.

37. | Knaccudukarus usmMepuTenbHbIX IpeoOpa3oBareseii 1aBaeHus, pacxoaa, TeMIepaTyphbl,
YpOBHS U T.1I. Bupl nepBUUYHBIX TipeoOpa3oBaTeieil. PerynupoBanue nmapaMeTpoB cocTaBa
KAauecTBa.

38. | Texnonoruu nojaepkku xxu3HeHHoro mukia maenuii. CALS (Continuous Acquisition and Life
Cycle Support).

39. | Uenu u 3anaun cucrembl. CUCTEMBI YIIPABICHUS, OPUEHTUPOBAHHBIEC HA MTOJIHBIN KU3HEHHbBIN
LIMKJI TOBapa.

40. | PacuupenHoe  (AeTamu3MpOBaHHOE)  YIpaBJICHHE  KaJeHAApHBIM  IUIAHUPOBAHUEM U
nucrnieruepoBanueM (APS).

41. | Cucremsl ynpasnenus pecypcamu npeanpustust (ERP). Lenu u 3agaun nx
(YHKIIMOHUPOBAHHUSL.

42. | CucreMsl ynpapieHUs B3aMMOOTHOIIEHUs MU ¢ nocTaBirkamu (CRM). CucteMsl yrpaBiieHus,
OpUEHTUPOBAHHBIE HA YIIPAaBJICHUE 3aKa3aMU

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

44. | OcHOBBI IOCTPOEHUSI UHTETPUPOBAHHBIX CUCTEM yIPABICHUS.

OCHOBHbIE IPUHIMIBI IOCTPOEHHUS CUCTEM YIIPaBJICHUSI IPOU3BOICTB.

45. | @yHKIMOHAIbHAS CXEMa CUCTEMBI YIIPaBIEHUS aBTOMAaTU3UPOBAHHBIX IPOU3BOJICTB
(AIl).Pacnpenenenue GyHKUUN yIIpaBIeHUS 110 HEPAPXUUYECKUM YPOBHSIM.

46. | Yaudukaius 3JIeMEHTOB CUCTEM YIIPaBICHHUS.

47. | CocTaB KOMIUIEKCA TEXHUYECKHMX CpPEJICTB: YMPABJISIOUIMI BBIYUCIUTENbHBIN KOMIUIEKC,
CpeICTBa MOMyUeHUsl, TPeoOpa3oBaHusl, XpaHEHUs, OTOOPAKEHUS U pEerHCTpaIii HHPOpMAIIIH,
YCTpPOICTBA OAAYN CUTHAJIOB U MCIIOJHUTEIbHBIX YCTPOUCTB.

48. | Ompenenenue TII. OcHoBHbIe neMenTsl TIT: pabouwmii ukn (0o6paboTka, cOopka), KOHTPOIIb,
BCIIOMOTaTeJIbHbIE U TPAHCIIOPTHO-HAKOIIUTEIbHbBIE ONEPALHH.

49. | IlonsiTue pabodyero MUKIA U PEKUMBI €T0 BBIITOJIHEHHUS: MTOJIyaBTOMAaTHYECKUH,
ABTOMAaTUYECKUI U aBTOMATU3UPOBaHHbIU. TUIIOBasi CTpyKkTypa aBTroMarnueckoro TTI.

50. | DddexkTuBHOCTH pabOTH ABTOMATU3UPOBAHHBIX MPOU3BOJCTB. [loHATHE THOKOCTH.

51. | OcHOBHBIE XapaKTEPUCTUKH aBTOMATH3UPOBAHHOIO IpOLEcca: MPOU3BOAUTEIBHOCTh, CTENEHb
Oco0eHHOCTH aBTOMATHU3AIMK Pa3IUYHBIX THUIOB MPOU3BOJACTB. [loHATHE KeCTKON M THOKOM
AaBTOMATH3AIMK TEXHOJIOTHYECKHUX MPOIIECCOB.aBTOMATHU3aINH, THOKOCTh

52. | IloaroToBka TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB K aBTOMATH3allMU: MOJIEPHU3AUS U
MeXaHU3aIHs 000PYIOBAHMSL.

53. | Texuuueckass peanusaius CUCTEM YNPaBJIEHHUS: KOMUPOBAIBHBIE, KYJAUYKOBBIE, IIUKJIOBBIE U
4KCI0BOE IporpaMMHoe ynpasiieHue (UIIY).

54. | Cranku anst oOpaOOTKH TeJ BpallleHUs! — aTPOHHBIE TOKApHbIE CTAHKH, MaTPOHHO-LIEHTPOBBIE
TOKAPHBIE CTAHKHU.

55. | OcobenHoctu BbIOOpa W peaM3alldd METOJOB JOCTH)KCHHUS TOYHOCTH NMPU aBTOMATHYECKOU
cOopke.

56. | KommnekcHas aBToMaTHU3alusi OpraHu3alliOHHO-I)KOHOMUYECKUX (PyHKINN TPOU3BOJCTBEHHON
CUCTEMBL.

57. | Cuctema TEXHUYECKOW TUATHOCTUKU 000pyaI0BaHUsA. MeToIbl KOHTPOJIS U3/ICTTUI B TIPOIIECCe
00paboTku. KOHTpOIIb ¢ TOMOIIBIO KOOPAMHATHBIX M3MepuTenbHbIX MamuH (KUM). [MpuHmmn
nevicteusa U Buanpl KUUM.

58. | 3agaun aBromarnueckoro koHTposst I'TIC. TunoBas cTpykTypa CHUCTEMBI aBTOMAaTHUECKOIO

koHTpoisa (CAK).
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Oo0pa3zen 3K3aMeHALMOHHOT0 OnJIeTa

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 1

Huctumuaa ATY u CT
HNHCTUTYT 2HEPreTUKH CHEIUATBLHOCTh TeruIodHepreTuKa 1 TEINIOTEXHUKA CEMECTp 7

1. JlaiiTe xapakTepucTHKy Kaxkaomy pexxumy padbotst BM B ACY TIL
2. Kakumu cpencTtBaMu aBTOMaTUYECKOTO PEryJIUpPOBaHUsI OCHAIIICH y3€J TOATOTOBKHU

KHNJIKOI'O TOILJIMBA.

3. HWuauxanus, perucrpauus U peryJiupoBaHue TEMIEPATyphl ¢ TOMOUIbI0 THEBMAaTHUYECKOIO

perynaropa (TIRC nHeBM.)

YTBEPXJIAIO:

«

» 202 T 3aB. kadeapoii

7.4 Texkyuuii KOHTPOJIb

BOHpOCbI K IPAKTHYC€CKUM 3aHATUAM

OCHOBBI TCOPHUHN aBTOMATHYCCKOI'O YIIPABJICHH.

ABTOMaTI/I3aIII/I$[ KakK 9Tall B pa3BUTHU NPOU3BOACTBA ITYTCM 3aMCHEI (i)}’HKIII/Iﬁ YCJIOBCKA B TPYAOBOM
nporecce.

I/ICTOpI/I}I CO3aaHU U pa3BUTHUA ABTOMATU3AINHU TCXHOJOT'HYCCKUX U IIPOU3BOJACTBCHHBIX IMTPOLECCOB.

[TapameTpbl TEXHOJOTUYECKOTO Mpolecca. Perynupyembie napameTpsl.

MrhHoBeHHOe 3HaueHue. I3mepeHHoe 3HaueHue.

OO6mbekT ynpasnenus. PerynupoBanue.

ABTOMaTH4ECKOE ynpasieHne. BxonHoe Bo3aeiicTBHE.

CxeMa aBTOMaTHYECKOM CHCTEMEBI PEryjinpoBaHUsA.

OnHOKOHTYpHasl aBTOMaTuyeckas cuctema peryianposanus (ACP).

3anaroiiiee, yrpasisioliee U Bo3MyIarliee Bo3aeiicrsue. Ommuodka ynpasieHus. Perymsrop.

[ToHATHS MexaHM3allMM M aBTOMAaTu3alUHu. JIOCTOMHCTBA W HENOCTATKHM aBTOMATU3MPOBAHHBIX
IIPOU3BO/JICTB.

OJIEMEHTHI aBTOMAaTu3alnuu: TCXHOJOIMYCCKasA IIOACUCTEMA, IMMOJACUCTEMBbI MATCPUATIBHO- U
I/IHq)OpMaLII/IOHHO-TeXHI/I'-IeCKOFO O6€CHequI/I$I, MOACHCTEMBI IIJIAHUPOBAHUA U YIIPABJICHHUS.

ypOBHI/I aBTOMAaTu3aluu MPOU3BOACTBA: YaCTHUYHAA, KOMIIJICKCHASA U IOJIHAA. OHpe,Z[CJ'ICHI/IC CTCIICHU
aBTOMaTHU3alluu.

ABTOMaTI/ISaHI/Iﬂ TEXHOJIOTHYECKUX 00HEKTOB U IMPOLECCOB.

3aKOHBI PETYJINPOBAHUS.

Tunsl peryysaropos.
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KomoOunuposannas CAP. Kackagasie CAP.

Knaccudukanust ACP no npuHiuny peryaupoBanusi. THIOBbIC BHEIIHUE BO3ICHCTBHSI.

Bbriok cxembr ACP. OcHOBHBIE MOJIeNH (CTATHYECKUE U TUHAMUYECKUE XapaKTEPUCTHKH ).

[IpeobpazoBanus 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

Jucnurmummna obecriedyeHa J1abOpaTOPHBIMU  CTEHAAMH M KOMITBIOTEPHBIM KJIACCOM, TJI€ 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
BBIyYHUTh Hau3yCTh U BHECTH B INIOCCApHid, KOTOPBIH 11€1€c000pa3HO BECTU C CAaMOI'0 Havaja 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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