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Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
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05.03.2020 . Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

13.03.01 TerutosHepreTuka u TemwioTexHuka , 13.03.01 22 TemnosHepretuka u temotexuuka [IplITD 3aou.plx [IpombinuieHHAsS
TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
30.11.2021, mporoxomn Ne 35

YrBepxnena B coctase OIIOIT BO:

13.03.01 TennosHepreTuka 1 TEIUIOTEXHUKA , [IpOMBIIIUIEHHAs TENJIOHEPreTUKA, YTBEpKACHHON YueHbIM coBeToM PT'TAOY BO
HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBonutens nonpaznenenus Maxupuna Pauca EBrenneBHa



1. HEJIX OCBOEHUA

1.1 HCHLIO AUCHHUIUINHBI ABJIACTCA U3YUCHUE CUCTEM aBTOMATHYCCKOTO YIIPABJICHUA TCIIJIOBBIMU DJICKTPOCTAHIIUAMUA.

1.2 | 3apaun: 1) u3y4uTh NPUHIMIIBI IOCTPOCHUS cUcTeM yrpasieHus: TOC;

1.3 | 2) Hay4nTh IPUMEHEHUIO YCTPOUCTB aBTOMATHKH Ha PHEProOIokax u apyrom obopyrosanuu TOC Ha ocHOBE
NH(OPMALMOHHBIX TEXHOJIOTHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM NPOT'PAMMBI

Bbiok OII: b1.B.JIB.06

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | BropuuHbie 3HEPTOpECypChl MPOMBIIUICHHBIX PEANPUATHN

2.1.2 | BropuyHble 3HEPropecypchl TEIIOBBIX IEKTPOCTAHIINI

2.1.3 | ICTOYHHMKH M CHCTEMBI TEIIOCHAOKEHUS

2.1.4 | KoTenbHbIE YCTAHOBKU U MTAPOTEHEPATOPHI

2.1.5 HeTpaZ[I/II.lI/IOHHbIC M BO300OHOBIIIEMbIC UCTOYHUKHU OHEPTUun

2.1.6  |IIpou3BoICTBEHHAs MPAKTHKA MO MOTYYEHHIO MPO(PECCHOHATIBHBIX YMEHHUH U OTBITa PO(PECCHOHANBHOM AeATEIbHOCTH

2.1.7 | TemnomaccooOMeHHOE 000pyIOBaHHE PEAIPUATHI

2.1.8 |Harmerarenu u TEIJIOBBIE IBUTATEIN

2.1.9 | OcHoBHI TpaHC(OpMALIUH TETIIOTH

2.1.10 |IIpoekTHbIN OIXOJ B TEXHUKE

2.1.11 | TemnoBble 31EKTpUUYECKUE CTAHIUU

2.2 Jucuunimnubl (MOIy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJ/151) HE00X0AUMO KaK
npeaulecTByLIee:

3. PE3YJIbTATBI OBYYEHMUA 1O JUCIHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSAMMUA

IIK-2: Cnocoben NPOBOAMTH HAYYHBIC UCC/ICA0OBAHUA B o0acTn TCIJIOOHEPICTUKH U TCIIVIOTEXHUKH

3HaTb:

[IK-2-31 pexxumMbl paboTHI ¥ ONITHMANIBHBIC TTApaMETPHI dHeproodopynoBanns Ha TOC

TIK-2-32 uCcTOYHUKH HayYHO-TEXHUYECKOH HHPOPMALIUH 10 BOIPOCAM, CBSI3aHHBIM C pa3pabOTKO# U UccIeJ0BaHUEM TEIIOBBIX
INMEKTPUUECKUX CTAHIIUH

OIIK-3: Cnocoben OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIN3 H IKCIIEPUMEHTHI B LIEJISAX ITPOBEACHHUA A€TAJTBHOIO
HCCJICA0BAHNA VISl PEIICHUA 3a1a4 B npod;eccuona.m.ﬂoﬁ OﬁﬂaCTl/l, HUCIO0Jb30BATH METO/AbI AHAJINU3Aa U MOACTUPOBAHUA
IEKTPUHICCKHUX neneii u AICKTPUYECKUX MAIINH

3HarTb:

OIIK-3-31 0cHOBHI IPUHIIUIIOB aBTOMAaTH3aIMX 3HEProdiokos TOC

IIK-2: CniocoOeH NpoBOANTL HaYYHbIe HCCICJOBAHUS B 00JIACTH TEIJIOIHEPIeTHKHU U TeIJIOTeXHUKHU

YMmerb:

TIK-2-Y2 ohopMIIsTh TEXHOIOTHYECKYIO U KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOTBETCTBHU C HOPMATUBHO-TEXHHYECKOM
JIOKyMEHTaIen

ITK-2-Y1 ocymecTBIATh MONUCK U aHATM3HPOBATh HAYIHO-TEXHHIECKYIO HHPOPMANHIO 110 pa3paboTKaM U HCCIEIOBAHUAM
TEIUIOBBIX IEKTPOCTAHIUH

OIIK-3: CnocodeH ocylmiecTBJISITh MOJEIHPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX IPOBEACHHs 1eTa/IbHOI0
HCCJIeIOBAHNS JJIS pellieHUs 3a/1a4 B NpodeccHOHAIbHOM 00.,1aCTH, HCIOJIb30BATh METOAbI AHAJIU3Aa U MOJCIMPOBAHUS
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKHX MAIIHH

YMmerb:

OIIK-3-Y1 yutarh cXeMbl aBTOMAaTU3alUHN SHEPTOOIOKOB, BKIIOUAs 3JEKTPHUECKYIO YacTh dJEKTPOCTAaHLIUN

IIK-2: Cnocoben NPOBOAMTHb HAYYHBIC UCC/ICA0OBAHUA B o0acTn TCIJIOOHEPICeTUKH U TCIVIOTEXHUKH

Baanernb:

[1K-2-B2 HaBBIKaMy IPEMEHEHHMS TTOJTyIeHHOW HH(OPMAITHH TI0 pa3paboTKaM M HCCIICIOBAHIAM TEIUIOBBIX MEKTPHICCKIX
CTaHLIUN

[IK-2-B1 mMeToaukoi ucciaeqoBaHus CUIOBOTO SHEPTOOOOPYA0BaHUS TEIUIOBBIX AIIEKTPOCTAHIIHIA




OIIK-3: Cnoco0eH ocyliecTBJISITh MOJEIUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEAeHHs 1eTa/IbHOI0
HCC/IeI0BAHMS /151 pellieH sl 32/1a4 B PO ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS

AIECKTPHYECCKHUX nemnei u AICKTPUYCCKUX MAIITWH

Baagern:

OIIK-3-B1 meTogaMu MpoeKTUPOBAHUS U SKCITyaTallll CHCTEM aBTOMATH3aLlUH Ha TEILIOBBIX 2IEKTPOCTaHIUIX

4. CTPYKTYPA U COJEP)KXAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | YacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM Boinoan
3aHSATHUS TeM /BUJ 3aHATHSA/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHIUii pecypcsl padoThI
Pazgen 1. Oco6eHHoOCTH
apromatu3anuu TOC
1.1 BBenenne B aBTOMaTH3AIMIO 5 2 OIIK-3-31 JI1.1 J11.2 KM1 P1
TOC. Temnossie OIIK-3-V1 JI1.3J711.4
AJIEKTPOCTAHIIUHU B OIIK-3-B1 IIK- JI1.5
SHEPreTUKE U UX 2-31 TIK-2-32 JI1.6J12.1
0COOEHHOCTH TIK-2-Y1 I[IK-2 JI2.2 J12.3
aBproMaru3anun. OcHaleHue -Y2 IIK-2-B1 2192
TOC undopmMaImoHHO- TIK-2-B2
W3MEPUTENLHBIMU H
nH(pOpMaIMOHHO-
BBIYHUCITUTEIbHBIMA
cructeMaMu. MeToIu4ecKue
OCHOBBI pa0OTBI CHCTEM
apromaruku Ha TOC.
Hcnonws3oBanue
KOMIBIOTEPHBIX TIPU
PEILIeHNN PeKUMHBIX 3a7a4 B
ANIEKTPOIHEPTETHUECKUX
cucrtemax. /Jlex/
1.2 OCOOCHHOCTH YIpaBICHUS 5 24 OIIK-3-31 JIT.1JI1.2 KM1 P1
T3C B pabouem u OIIK-3-V1 J1.3
ABapUIHBIX PEXKUMAX. OIIK-3-B1 IIK- | JI1.4J12.1
OCOOCHHOCTH YIPaBICHUS 2-31 TIK-2-32 JI2.2J12.3
TEXHOJIOTUYECKUMHU TIK-2-Y1 IIK-2 21022
nponeccamu Ha TOC u -Y2 IIK-2-B1
aBapHiHbIE CUTYAIIUH. ITIK-2-B2
CriocoOsl yripaBieHus
SHEProOI0KOM B aBapHHHON
CUTYallUH.
ABTOMaTHU3MPOBAHHBIE
CHCTEMBI pacyeTa peKUMOB
paboter TOC ¢
HHTEJIEKTYaJUIbHBIMHU
BOo3MOKHOCTsIMU. /Cp/
Paznen 2. ABTomaTu3anus
3Heprodaokos TIC
2.1 DHeproOyI0K Kak 00BEKT 5 2 OIIK-3-31 JIL.1J11.2 KMI1 P1
aBToMatuzaiuu. TpeboBaHus OIIK-3-V1 J1.3
K CUCTEMaM aBTOMAaTHU3AINU OIIK-3-BI1 ITIK- JI1.4J12.1
9HEProOIoKoB. JlaTunku 2-31 TIK-2-32 JI2.2J12.3
yCTpoicTBa ITK-2-V1 TIK-2 2132
aBToMatuku. /JIex/ -Y2 [IK-2-B1
T1K-2-B2
2.2 Uzydenune cxem 5 6 OIIK-3-31 JIT.1J11.2 KM1 P1
aBTOMAaTH3aLNK OIIK-3-V1 JI1.3
sreprobokos TAC /TIp/ OIIK-3-B1 IIK- | JI1.4J12.1
2-31 TIK-2-32 J2.2J12.3
IMK-2-V1 TIK-2 2132
-V2 TIK-2-B1

[IK-2-B2




2.3 Ynpasnenue nogaueit 5 40 OIIK-3-31 JI1.1 J11.3 KM1 P1
torunBa Ha TOC. OIIK-3-V1 JI1.4 JI1.5
VYnpasienue paboToi OIIK-3-B1 IIK- JI1.6J12.1
SHEPrOOJIOKOB. 2-31 1IK-2-32 J2.2J12.3
TexHonornyeckas 3anmra ITK-2-V1 TIK-2 2132
SHEpProOJIOKOB. -YV2 1IK-2-B1
CormnacoBanne 0anaHcoB [K-2-B2
sHEeproOnokos. PaboTa
SHEProOJIOKOB IpU MEPEBOIE
Ha Harpy3Ky COOCTBEHHBIX
Hyx1. [lepeBoa koTna Ha
AKKyMYJIHPOBaHHE DHEPTHH.
VYupasieHue 3HeprooIokoM
MIPH OTKITIOYEHUH TeHepaTopa
0T sHeprocuctemsl. /Cp/
Pasgen 3. ABToMaTu3anus
anexkTpuyeckoii yactu TIC
3.1 OnTuMu3anys peKuMoB 5 2 OIIK-3-31 JIT.1JI1.2 KM1 P1
CHCTEMBI OIIK-3-Y1 JI1.3J11.4
C YY4ETOM DJIEKTPUUECKHX OIIK-3-B1 IIK- J1.5
ceTeil. ABToMaTH3aIus 2-31 TIK-2-32 JI1.6J12.1
MOACTaHIMI. ABTOMATH3aIIMS TIK-2-V1 IIK-2 J12.2 J12.3
pacupenenuTeIbHbIX -Y2 I1K-2-B1 2122
YCTPOKHCTB [IK-2-B2
aNeKTpocTaHImid. /JIex/
3.2 Uzydenune cxeM mudpoBbIx 5 4 OIIK-3-31 JIT.1JI1.2 KM1 P1
noncrannuit /ITp/ OIIK-3-Y1 JI1.3J11.4
OIIK-3-B1 IIK- JI1.5
2-31 I1K-2-32 JI1.6J12.1
MK-2-V1TIK-2 | JI2.2J12.3
-Y2 [IK-2-B1 2122
[IK-2-B2
33 Pacnipenenenue Harpy3ku B 5 55 OIIK-3-31 JIT.1JI1.2 KM1 P1
SHEPrOCUCTEME. OIIK-3-V1 JI1.3J11.4
Pacnpenenenue Harpysku OIIK-3-B1 IIK- J1.5
MEX[y arperaTamu 2-31 TIK-2-32 JI1.6J12.1
AJIEKTPOCTAHIINY. IK-2-V1T1IK-2 | JI2.2J12.3
Pacnipenenenne peakTHBHBIX -YV2 [IK-2-B1 21022
Harpy3oK. ABTOMaTH3alus [IK-2-B2
CUCTEM COOCTBEHHBIX HYXK]
anekTpoctanyu. /Cp/
5. ®OHJ OHEHOYHbIX MATEPHAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TeCT, KOJJIOKBHUYM, IK3aMeH U T.I), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponsHoe I_I[f:{OBepﬂeMbIe B
KM MepOTIpUATHE JTUKaTOPbI OTPOCHI U1l HOATOTOBKU

KOMIIETEHIIAHI




KM1

DK3aMeH

OIIK-3-31;011K-3-
V1;0IK-3-B1;TTK-2
31;TTK-2-32;11K-2-
V1;TTIK-2-V2;1TK-2-
BI;[1K-2-B2

Bompocs! k 9x3aMeny

1. TeroBble AIEKTPOCTAHIMN B SHEPIETHKE M UX OCOOEHHOCTH
ABTOMATH3AIINN.
2. Ocnamernne TOC uHGOPMATMOHHO- U3MEPUTEIBHBIMU U

HUH(POPMALMOHHO- BEIYUCIUTEIBHBIMU CHCTEMaMI. MeToanYecKHe
OCHOBEI paboTHI cucteM aBToMatuki Ha TOC.

3. Hcnonp3oBaHue KOMIBIOTEPHBIX NPU PELIEHUN PEKUMHBIX
3a1a4 B 2IEKTPOIHEPIeTHUECKUX CUCTEMaxX

4. Ocob6ennoctu ynpasinenuss TOC B paboyeM W aBapUHHBIX
pexuMax.

5. OCOOEHHOCTH YNpaBIeHHs TEXHOJIOTUICCKUMHE MPOIecCaMu
Ha TOC u aBapuiiHbIe CUTYAIUH.

6. CrocoOb! ynpaBieHHs! 3HEProOIOKOM B aBapHHHON
CHUTYaIHH.

7. ABTOMAaTH3UPOBAHHBIC CHCTEMBI pacdyeTa PexXUMOB pabOTEI
TOC ¢ UHTENNEKTyalbHBIMUA BO3MOKHOCTSMH.

8. DHeproOIoK Kak 00BEKT aBTOMATH3AIIHH.

9. TpeboBaHMA K cHCTEMaM aBTOMAaTH3aI[HH YHEPrOOIOKOB.
10. JlaTunku yctpoiicTBa aBTOMaTHKH.

11. VYnpasnenue nogaued Torma Ha TOC.

12. VYnpasnenue paboToi SHEPrOOIOKOB .

13. CornacoBanue 0anaHCOB YHEPrOOIIOKOB.

14. PaboTa 3HEepro6I0KOB MpH MEpPEeBOJIE HA HATPY3KY
COOCTBEHHBIX HYX]I.

15. IlepeBon KOTIa HA aKKyMYIMPOBAaHUE SHEPTUMU.

16. VYnpasneHue SHEProOIOKOM MPHU OTKIIOUYEHUH TeHepaTopa
OT DHEPTOCUCTEMBI.

17. OnTuMHu3anus peKUMOB CUCTEMBI C YUETOM JJIEKTPUUYECKUX
CeTel.

18. ABTOMaTH3aIUs MOACTAHLIUHI.

19. ABTOMaTH3aLMsl PACIPENEIUTENBHBIX YCTPOICTB
3JIEKTPOCTAHLIUH.

20. Pacnipenenenue Harpy3ku B SHEPrOCHUCTEME.

21. Pacnpenenenne Harpysku MexIy arperaramu
AIIEKTPOCTAHIINH.

22. Pacnpenenenue peakTUBHBIX HAarpy30K B 3HEPrOCHCTEME.
23. ABTOMAaTH3aIMs CUCTEM COOCTBEHHBIX HYX]I

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassaune
WHIUKATOPBI CopeprxaHue padoOThI
paboTsI padoTHI N
KOMITCTCHIIUH
P1 Pacuerno- OIIK-3-31;0I1K-3- PI'P o guiciiuTuiviHE BBIMTOTHSASTCS IO TEMaM:
rpaduaeckoe V1;0IIK-3-BL;I1IK-2 | 1) ABToMaTu3anus SHEprodIoka ¢ IapoBOH TypOHMHOM
3aaHue -3LIIK-2-Y ;IIK-2- | 2) ABToMaTu3aius SHepro0ioka ¢ ra3oBoi TypOHMHOM

V2;TTK-2-B1;ITK-2-
B2

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIIN OHUJIET IO JUCIUIUIMHE BKIIOYACT B ce0s 1Ba TEOPETHUECKUX BOMPOCH! U 3aady MO TeMaM, H3JI0KEHHBIM B 4
pazznene nanHoi PIIJI. Bunetsl xpansTcs Ha Kadeape U yTBEp KICHbI e¢ 3aBeIYIOIIUM.

HpI/IMepLI BOIIPOCOB U SaHaHHﬁ KOMITBIOTCPHOTI'O TCCTUPOBAHUS

CuctemMa aBTOMaTHUECKOTO KOHTPOJISI COCTOUT H3...
00BeKTa KOHTPOJIS, TYBCTBUTEIFHOTO AJIEMEHTA, JINHUN CBS3H, H3MEPHUTEIIFHOTO YCTPONHCTBA;
00BeKTa KOHTPOJIS, TyBCTBUTEIFHOTO MIEMEHTA, H3MEPUTEIFHOTO YCTPOHCTBA;
4yBCTBUTEIILHOTO 3JIEMEHTA, JINHUH CBA3U, U3MEPUTEIILHOTO YCTPOUCTBA;

YYBCTBHUTENIBHOIO 3JIEMEHTA, TMHUHI CBA3H;
OBEKTa KOHTPOJIS, JINHUH CBA3M, N3MEPUTEILHOTO YCTPOICTBA.

Hs3meputs — 3T0 3HAYMT. ..
MOJIyYUTh Pe3yNbTaT;
CPaBHUTH [I0JIy4EHHYIO BEJIMUUHY C 3alaHHOM;

CO31aTh JUCTAHIITUOHHYIO CUCTEMY,
CPaBHUTH HECKOJIBKO BCIINYUH;
OIIPpCACIIUTDH TeKyH_II/Iﬁ mapamMeTp.

IepBuuHbIA TpeoOpa3oBaTenp NpeHa3HAYCH JUIA. . .




YCTaHOBKHU Ha MIUTE;

HpeOﬁpaSOBaHI/Iﬂ CUrHajia B €IUHUIY U3BMCPCHUS;

npeo6pasoBaHHs[ H3Mep$ICMOI>‘I BCIIMYWHEBI B OHpeZ[CJTeHHLIfI CHUTHaJI,
CYMMUPOBAaHUSA BEJINYNH,

H3BJICUCHHUA KBAAPATHOI'O KOPHL.

JeticTBus, HarIpaBIIeHHBIE HA ITOIEPKaHUE W YITydIIeHHe QYHKIIMOHUPOBAHUS 0OBEKTa YIIPABICHHS — 3TO. ..
YIIPABIICHUE;

KOHTPOJIb;

TEXHOJIOTUYECKUH KOHTPOJIb;

CUCTEMA;

3alIMTA.

YcTpoiicTBO, IpeTHA3HAYCHHOE JUTS OITOBEICHHUS ITePCOHANa O TeX MM MHBIX COOBITHAX B OOBEKTE YIIPaBICHHS IT0Aa4eii 3BYKOBBIX
U CBETOBBIX CUTHAJIOB — 3TO. ..

KOHTpOJIEp;

peryisrop;

CUTHAIH3AIHS;

OJIOKMPOBKa;

KJIaIaH.

Cucrema ynpasieHus — 37T0. ..

CHCTEMa ONOBELIEHUsI EPCOHANA;

cucTeMa POTUBOIOXKAPHOH 3allUThI;

cucTeMa POTUBOABAPUMHON 3alIUTEI

COBOKYITHOCTb TEXHOJIOTHUECKUX TapaMeTPOB U 3HAYECHHIA;

COBOKYITHOCTb II€PCOHANIA X aBTOMATHYECKHX YCTPONCTB, CBSI3aHHBIX O0MLIEH 3a1auell yrpaBIIcHHsI.

Kaxoro Bua curHaiuszanyy He CyIecTByeT?
MpeynpeIuTeNbHOM;

CHTHAJIM3AIAHN [TOJIOKEHNS 00BEKTA;
aBapuiHOW;

KaJIpOBOM;

MIPOTHUBOIOKAPHOMU.

Hasnauenue cpeacTs KOHTPOIL

JUTS TIPEIOTBPAILICHUS aBapUid, B3PHIBOB, TI0YKAPOB;

JUTSL OTIOBEILIEHUS TIEPCOHANIA O HAPYILIEHHUSIX TEXHOJIOTHYECKUX MapaMeTpOB,;
JUTSL TIOTTY9eHHs. U OTOOpaXKeHNUs TEKYIINX 3HAYSHNUH TapaMeTpoB MpolLecca;
Juia onoBenieHus o0 ysenumuenuu 111K

JUTSL 3aIUTHI CUCTEMBI YIIPABIICHUSI.

[TapameTpsl, XapakTepU3yIOIUE YCIOBHUS MPOTEKaHUS MIPOIecca BHYTPHU allllapara, Ha3bIBAIOTCSL. . .
BXO/IHbIC

KOHTPOJIUPYIOIIIEC

BBIXO/IHBIC

PEXUMHbBIE

TEKyIIHeE.

Uro sBnseTcs OCHOBHBIMU Xapakrepuctukamu ACY TIT ?

DddexT ot ee coznaHus U GyHKINH, BEITOITHIEMbIE CUCTEMOH.

HasnaueHne cucteMsl U QYHKIMH YIIPABICHHS, BEITOTHIEMBIE CHCTEMO.
Lens co3nanus u HHGOPMAIHOHHbIE (DYHKIINH, BBITOJIHIEMBIC CHCTEMOM.
Lenp pyHKINOHUPOBAHUS M XapaKTEPUCTUKH TEXHHYECKHX CPEACTB CHCTEMBI.
Llenb ee coznanus ¥ GyHKLIUH, BEIOIHIEMbIC CHCTEMOH.

Kak pazgemnstorcs ¢pyaxuun ACY TII mo ux mpenHa3sHa4eHHIO?
OCHOBHBIE U JJOIIOJIHUTEIbHbBIC

XapaKTEepUCTHYECKHE U YCIOBHEIC

OCHOBHBIC U BCIIOMOTATEJIbHEIC

YHPaBJIAIOIINE U BCHOMOTaTelIbHbIC

KOJIMYECTBEHHbIE M KAUECTBCHHbIE

Iepenaua ACY TII B IpOMBINUICHHYIO SKCILTyaTallUIO ITOTBEPKAACTCS:
MPOTOKOJIOM OIBITHON JKCIIITyaTalluu

YTBEPKAECHHBIM TEXHUYECKUM 3aJaHUEM

AKTOM IIPUEMO-CIAaTOYHBIX UCIIBITAHUI

TEXHHKO-IKOHOMHUECKUM 000CHOBaHHEM




9KCIUTyaTallMOHHOM JOKYMEHTauuen

[TpeaBaputenbHas OlleHKa BO3MOKHOCTH peanu3anuy ocHOBHBIX GyHKImA ACY TII ocymiecTBisieTcs Ha CTaIuu:
pa3paboTKu TEXHUKO-OKOHOMHUYECKOTO 000CHOBAHUSI.

pa3paboTKu 3CKU3HOTO MPOEKTa

pa3paboTKU TEXHUIECKOTO 3aJaHHs

pa3paboTKu TEXHOPAOOUYero MpoeKTa

pa3paboTKu peKOMEHAAIN Mo MOAroTOBKe 00bekTa K BBoAy ACY TII

Kax ciemyeT onpenennuTts MpoeKTHYIO IPOIenypy?

QITOPUTM BBITIOHEHNUS TPOEKTHOTO PELICHHS

COBOKYITHOCTbH JICHCTBUII, BBITIOIHEHNE KOTOPBIX 3aKaHUMBACTCS MIPUHATHEM U 0(OPMIEHHEM ITPOEKTHOTO PELIeHHs
MOCNIEI0BATENBHOCTD ACHCTBUH peaan3aliy IPOEKTHOTO PEIeHUs

MIOCIIEIOBATENIFHOCTD ICHCTBIH, 3aKaHIMBAIOIIASICS H3TOTOBICHHEM IIPOEKTHOM JOKyMEHTAIINH

npoueaypa oopMIEHHS IPOEKTHOTO PEIICHUS

TpeboBanus Kk moMemeHusM, rae Oynet pacnonaratees ACY TII, hopmupyroTcs Ha CTa uH:
pa3paboTKU TEXHUKO-OKOHOMHYECKOTO 000CHOBAHUS

pa3paboTKu TEXHOPAaOOYero MpoeKTa

Pa3pabOTKN TEXHUYECKOTO 3a/1aHUs

pa3paboTKH ICKU3HOTO MPOEKTa

pa3paboTKu peKOMeHAalui Mo moAroToBke o0bekTa K BBogy ACY TII.

Ompenenure cranuu npoextuposanus ACY TII

TEXHHUKO-IKOHOMHUYECKOEe 000CHOBaHUE, CMETHBIH pacyeT U pabodnii mpoeKT
TEXHUYECKHUI MPOEKT, paboumii MPOEKT

TEXHHKO-IKOHOMHYECKOEC 000CHOBAHUE U TEXHOPAOOUHIt TPOCKT
TEXHUKO-IKOHOMHYECKOEe 000CHOBaHNE, TEXHUUECKOE 3aJaHHe, TEXHO-PaOOUHi IIPOEKT
TEXHUYECKOE 3aJjaHne, TEXHUUECKHI MPOEKT, pabounii MpoeKT

Omnpenenure paboOTH, BEITOTHAEMbIEC HA CTAINU pa3pabOTKN TEXHMYECKOTO 3aIaHNs Ha CO3AaHIE CHCTEMBI YIIPABICHHUS.
COCTaBIIeHHE (QYHKIIHOHATBHON CXEMbl KOHTPOJIS U PETYITHPOBaHUS

cocTapleHHe TexHuueckoro 3afanus Ha JICKP

oTpezieieHHe OCHOBHBIX ITapaMeTPOB U TpeOOoBaHMH K MH)OPMAIIOHHON YaCTH CHC TEMBI YIIPABICHHS

(opMHpoBaHUE TIEepedHs MOJCUCTEM M 33/1a4, BXOJIINX B CHCTEMY YIIPaBIEHHSA, ONpeIelIeHHe COCTaBa U TpeOOBaHUH K
obecreunBaroIel YacTu

OPHEHTHPOBOYHEIN BEIOOP MCIIOHUTENEHBIX MEXaHI3MOB CHCTEMBI YIIPaBICHUS U COCTABIICHHE 3asBOK Ha amIapaTypy

Omnpenenure MpaBHIIo, 10 KOTOPOMY HEOOXOIUMO OCYILIECTBISITH BBIOOP KOHKPETHBIX THUIIOB YCTPONUCTB aBTOMATHKH
JUISL KOHTPOJISL M PETYANPOBAHMS OJIMHAKOBBIX N1apaMETPOB CIIEIYeT NPHUMEHSTH IPHOOPHI OIMHAKOBOT'O Kilacca
KJTacC TOYHOCTH NMPHOOPOB JOJDKEH COOTBETCTBOBATh TEXHOJIOTHYECKUM TPEOOBAHMAM

B YCTIOBHSIX 3aITBUICHHBIX IIPOMBIIUICHHBIX TOMEIIEHHH PeKOMEHAYeTCs IPIMEHATh THEBMaTUYECKHE IPUOOPEI
clefyeT OTAABaTh IPEANOYTEHUE aBTOMATUYECKUM YCTPOMCTBAM OJITHOIO U3TOTOBUTENS

JUTSL MECTHOTO KOHTPOJISI PEKOMEHIYFOT MHOTOTOYEYHBIE TIPHOOPHI

Uro u3obpaxkaeTcst Ha QyHKIHOHAIBHOH cxeme?
pHOOPEI, KOMMYTalIMOHHAS anIiapaTypa ¥ yCTpOHCTBa, B3aMMOAEHCTBHE KOTOPBIX 00ecreunBacT pyHKIHOHUPOBAHHE JTIOKATBHBIX
CHCTEM KOHTPOJIS U PEeTYIHPOBAHUS

TeXHOJIOTHYECKOe 000pyI0BaHNE 0OBEKTA YIIPABICHUS, OPTaHbI YIPaBICHUS MaTe-pHaTbHBIMU TOTOKAMHU, IPUOOPHI U CPENICTBA
KOMMYTaLlUH CXeM

TPaHCIIOPTHBIE MATUCTPAIH U TPYOOTIPOBOIBI JJISl TEXHOIOTHYECKOTO 000PYIOBaHNS OOBEKTa YIIPaBICHHS, OPTaHbI YIIPABICHAS
MaTepHaIbHBIMU TOTOKAMH, IPHOOPHI U CPEICTBA KOMMYTAIIHU CXEM

TEXHOJIOTHUecKoe 000pyaoBaHHE 00BEKTa YIPaBICHHs C TPAHCIIOPTHBIMU MarkCTPaJIsSIMH, OPTaHbl YIIPaBICHHUS MaTepUaIbHBIMU
HOTOKaMH, MPUOOPHI U CPeCTBA KOMMYTAIMH CXEM

TEXHOJIOTHYECKas CXeMa IeTIN allliapaToB 00bEKTa YIPABIICHNUS U allllapaTypa CPEACTB aBTOMATH3AI[MH CHCTEMBI YIIPABICHHS

Omnpenenure paboThl, BHITOJIHIEMBIE B cocTaBe pabodero npoekra ACY TII

pa3paboTKa MPUHIUITHATEHON 3JIEKTPHUSCKON CXEMBbI

(dhopmupoBanue cBoA0K 0 pabore oobekta u ACY TII

(hopMHpoBaHUE IEPEUHS 3a/1a4 CUCTEMbI YIIPABICHHS

YTOYHEHHE W JICTATH3aIHs IPOSKTHBIX PeICHUH 110 (QyHKIIMOHAIBFHON M 00eCIeYnBaroNell 9acTsIM
YTOYHEHHE ¥ JIeTATH3aluUs QYHKIIMOHATBHON CXEMbI KOHTPOJIS H PETYIHPOBAHUS

IMpu BrroueHUH Kakux ycrpoiicTs curHanuzauu ACY TII ofHOBpeMEHHO TOJDKHBI cpadaThiBaTh CPEICTBA 3AIUTHI?
JIAMIIOYKa, TYJIOK ¥ PEBYH

CHpEHa, TYIO0K U PEBYH

3BOHOK, CHPCHA, TYIO0K H PEBYH




JlTaMIIo4kKa 1 CUpC€Ha
JlaMITO4Ka, 3BOHOK, CUpE€HA, I'YIOK U PCBYH

TpeboBanus o obecrnedennto Texauueckux cpencts ACY TII Bcemu HE0OXOAUMBIMU BHAAMH SHEPIHH, (DOPMUPYIOTCS Ha CTaIHH!
Pa3paboTKU TEXHUKO-KOHOMHUYECKOTO 000CHOBAHUS

Pa3pabOTKU SCKU3HOTO MPOEKTA

pa3pabOTKN TEXHIMYECKOTO 3aIaHUs

pa3paboTKu TeXHO-pabouero MpoeKTa

pa3paboTKU peKOMEHAINH Mo MOAroTOBKe 00bekTa K BBoAY ACY TII

Onpenenure paboThl, BEIONHAEMbIE Ha CTaauH "TeXHUYECKUH MPOEKT"

pa3paboTka PYHKINOHATIBHON CXEMBI

pa3paboTka 1 000CHOBaHUE MPOEKTHBIX PEHICHHUH 110 (PYHKIIMOHAIEHON YaCTH CUCTEMBI YIPABICHUS
BBINOJIHEHHUE YEPTEXEH HECTAHIAPTHBIX YCTPOMCTB aBTOMAaTH3aLUU

COCTaBIICHHE 3aKa3HBIX CHEU(UKAINIl HA OCHOBHOE 000PYJ0BaHNE

000CHOBaHKE BEIOOPA KOMIUICKCA TEXHHUYECKUX CPEICTB YIIPABICHHS

Jis1 yero mpenHa3zHavaroTCs MaHe H (IMUTHI) U MyJIbTHl aBTOMATH3aLUHU?

JUIS pa3MelieHus OJIOKOB MUTAHMUS allapaTyphbl YIIPaBISHUS U BCIIOMOTaTENbHBIX YCTPOICTB

JUISL pa3MeELIEHUs B IYHKTaX YIpaBleHHs YCTPOUCTB AUCTAHLIMOHHOIO YIIPABJICHUS TEXHOJIOTHYECKUMHU IIPOLiECCaMU Ha 0OBbEKTe
JUTS pa3MeIIeHHs] BTOPUYHBIX H3MEPUTENBHBIX MPHOOPOB, CUTHALHBIX YCTPOKMCTB, anmapaTyphl YITPABISHUS M BCIOMOTATEeIbHBIX
YCTPOMCTB K HUM

JUIs yIoOCTBa MOHTa)Ka U HAAJKK YCTPOICTB aBTOMAaTH3aIMU U [ICHTPATU30BAHHOTO YIIPAaBICHHS 00BEKTOM

JUTSL CHIDKEHHSI 3aTpaT Ha pealin3alui0 CUCTEMBI YIIPABJICHUS TEXHOJIOTUYECKUMH MPOLIeCCaMu

3aj1a4a ONTHUMAJIBHOTO YIPABJIEHUS TEXHOJIOTHYECKHM ITPOLIECCOM CUUTAETCSI IOCTABICHHOM, €CIIH:

pa3paboTaH TEXHOJIOTHUYECKHI PErIaMEHT BEAEHNUS MpoLecca

BBITIOJIHEH aHAJIN3 TEXHOJIOTHYECKOTO MPOIiecca Kak 00BEKTa YIIPaBICHHS

BBIOpaH ( WIIM Ha3Ha4eH) (DYHKIUOHA, ONpeeeH IKCTpeMyM (YHKIIMOHANIA, OMICAHBI OTPAaHIYECHUS THIIA PABEHCTBA U
HEpaBEeHCTBA U BBIOPAH METO/I €€ PELICHUS

BBIOpaH ( WUIM Ha3Ha4eH) (YHKIMOHAI, OTIPeieieH SKCTpeMyM (YHKIIHOHATIA, OMICAHbI OTPaHIMYCHHS THITa PaBEHCTBA H
HEepaBeHCTBA

BbIOpaH ( WJIM Ha3HAa4YeH) MUHUMYM (YHKIIHOHAJIA, ONIMCAaHbl OTPAaHUYCHUS THIIa PaBEHCTBA M HEPAaBEHCTBA

Jnis1 gero npeaHa3HavaroTCs CXEMBI BHEITHHX AJICKTPUIECKUX U TPYOHBIX TPOBOJOK?

JUISL N300paXKEeHHsI HIIEKTPUIECKHUX CBSI3eH, MPOKIIAABIBAEMBIX BHE IUTOB U ITyIbTOB

JUISL U300paXKeHHsl AMEKTPUUECKHUX CBSA3€H, MPOKIAAbIBAEMbIX B IMIUTAX U IylbTaX

JUTS MIACHTH()UKAINY YIIEKTPHIECKIX CBA3EH, MPOKIaAbIBaeMbIX BHE IIUTOB ¥ MYJIBTOB IPH MOHTaxe 1 Haiaake KTC

JUI yTOUHEHUS NEKTPUYECKUX LeTell KOHTPOJIS U PErylIupOoBaHusl, IPOJIOKEHHBIX BHE IIIUTOB U IIyJbTOB

JUIS U300paXKeHuUs dIEKTPHUECKHX cBa3el Mexay obopynoBanrueM ACYTII, mpokiaapiBaeMbIX IO TEPPUTOPHUH LieXa MU ydacTKa

Uto cocTaBisieT coliepKaHnue JOKYMEHTAINU OpraHn3aiuonHoro obecreuenuss ACY TII?

cogepxkut onucanue Gyt ACYTII mo obecnieuenuto ycroitunsoro pynkiuornposanus ACYTII, ycraHapnuBaeT mpaBuia
B3aUMOJIEHCTBHS JOJKHOCT "HBIX JIUIL IO 00ecrnedyeHHI0 HaexHoro GpyHkiuonuposanus ACYTII

COJICPKUT OITUCAaHIE KOMIUIEKCA TEXHHYECKUX CPEICTB M IIPOrpaMM I10 oOecrieueHno yeToiunBoro gynkironnposanust ACYTIT
1 IeHCTBUH TOJKHOCTHBIX JIUIL IO 00ecTieueHnIo Ha-ekHOTo (yHKImoHpoBanus ACY TIIc

COJIEPXKUT ONKCaHME AEHCTBUI MepcoHaa 1o NpeJoTBPALCHUIO Pa3BUTHUS aBapUHHBIX peskuMoB padoTel ACYTII, ycranaBiuBaer
(yHKIMH, TTpaBa U 0053aHHOCTH TOJDKHOCTHBIX JIML] B CUTYALHIX

COJICPKHUT OITHCAHKE NSHCTBHUH ITepco—HaIa 1o obecredeHuro ycToiuusoro pyaknnonnposanust ACYTII, ycraHaBiuBaer
(yHKUIMH, TTpaBa ¥ 005S3aHHOCTH JOJDKHOCTHBIX JIUI] IO 00ecneYeHuIo Ha—exkHOTo (yHkunonuposanus ACYTII

COZIEPKUT OITMCaHUE YCTOHUMBOTrO pexknma GpyHkunonuposanuss ACYTII, ycranaBnusaer npasa u 0053aHHOCTH JJOJKHOCT "HBIX
JIHII TI0 obecrieueHno HaaexxHoro GyHkimornpoBanust ACYTIT

3asBOYHbIE BEJOMOCTH Ha TEXHUYECKHE CPEACTBA aBTOMATU3AIMHU NTPEAHA3HAYCHBI:

JUIsl 3aKa3a 000pyI0BaHUsL, MATEPUAIOB, MOHTaXHBIX pabOT M OLIEHKN 00beMa TPy03aTpaT Ha CO3AaHNUE CHCTEMBbI YIIPABIICHUS

JUISL OTIPEJICTICHHUS TOCTABITUKOB 000PYIOBAaHIS, MaTEPHAIIOB, UCIIOJHATENICH MOHTXXHBIX pa00T M 3aTpaT Ha CO3JaHNE CHCTEMBI
YIIPaBICHUS

JUISL OTIpeJielIeHHs] CTOMMOCTH 000PY/IOBaHMS, MaTepUalOB, MOHTaKHBIX pa0oT 1 00beMa 3aTpaT Ha CO3JaHHE CUCTEMBI YIPaBICHUS
JUTS ompenenieHust cronmoctr obopynoBanus KUITA 1 o0bemMa 3aTpat Ha CO3/1aHNE CHCTEMBI YIIPaBIICHU

JUISL oIpesieNieHust 00beMa 000pyIOBaHHS, MaTe "PHAIOB, MOHTAXHBIX Pa0OT M 00bEMa 3aTpaT Ha CO3JaHUE CUCTEMBI YIIPABICHHUS

Omnpenenure Npupo Ly Npolecca aBTOMaTHUECKOTO YIPaBICHUs
MaTepUaJbHbINA

uH(pOpPMAMOHHBIH

3JIEKTPUUECKUI

HENpepbIBHbINA

JICKPETHO-HENPEPbIBHBII




Kaxwue Bunbpl oOecriedeHuil ASBIs0TCS HEOOXO0AMMBIMU U IOCTAaTOUYHBIMU 7Sl HANMAJKK 1 dkcruryataiuu ACY TI1?
MPOrpaMMHOE

TEXHUYECKOE

OpraHU3aIIOHHOE

JlokymenTanus padodero npoekrupoBanus ACY TII pasaensiercs Ha:
00IIECHCTEMHOTO 1 IPOTPAMMHOTO 00ECIICUCHIS

00IECUCTEMHOTO, TEXHUYECKOTO U MPOTPaMMHOTO 00eCTIeueH

00IIIECHCTEMHOTO, IIPOTPAMMHOTI0, TEXHUYECKOTO U OPraHH3alHOHHOTO 00eCIICUCHUI
MPOTPaMMHOTO ¥ OPTaHU3AIMOHHOTO 00eCTIedCHU

TEXHUYIECKOTO U OPTaHU3alMOHHOTO 0OecTiedeHuit

Jl7st 4ero cyaT MOHTa)KHbIEC YEPTEKH?

JUTSL OIIpeIeNICHHUs] TOTPEOHOCTH MIPOEKTa B MOHTAXHBIX H3ZIETHAX U 3alIOPHOM apMaType

JUISL OIpeJieNIeHUs TOTPEOHOCTH MIPOEKTa B KOMMYTAI[OHHOM ammapaType U KaObelnbHOH MPOAyKIHH

JUISL BBITIOJIHEHHSI MOHTA)Ka LIIUTOB, IIYJIbTOB M KaOEJIbHBIX TPacc

JUTSL OIIpEeNIeNICHUs] TPYA03aTpaT Ha MPOU3BOICTBO MOHTAXXHBIX pab0T Ha 00BEKTe

JUISL TIPOM3BOJICTBA MOHTaKHBIX pabOT B YaCTH YCTAHOBKH IUTOB, ITAHENICH U MyIHTOB, BHEIIUTOBEIX IPUOOPOB U MIPOKIIAJKU
JNEKTPUIECKUX Kabemnel U TpPYOHBIX TPOBOIOK

Omnpenenure CBOHCTBAa 00BEKTA YIIPABICHHS, BaXKHBIC JUIS IIPOSKTHPOBAHUS CHCTEMBI YIPABICHNSA
BpeMsI peakIMH U 3ala3/IbIBaHue

napameTpsl pabodero NpocTpaHcTBa

CBOHCTBa IepepadaTHIBAEMBIX IIPOLYKTOB

CTaTHYECKUE U TUHAMHYECKUE XapaKTEPUCTHKH

TeMIepaTypa rnporecca B 00beKTe

Kakne 3amaun yrpasieHus MoryT O5ITh peann3oBansl B ACY TII, Bemomnastomeit nHpopMannoHHbIe QYHKIIH?

BCE 33/1a4H NPUCYIIUE [IEHTPATH30BaHHON CHCTEME aBTOMATHUECKOTO PEryINPOBAHUS TUIIOC 33a4y ONTHMU3AINU

BCE 33/1a41 [PUCYIIHUE IIEHTPATN30BAHHOH CHCTEME aBTOMAaTHIECKOTO PETYIMPOBAHUS

BCE 33/1a4H TIPHUCYIIHE IIEHTPATI30BaHHOW CHCTEME aBTOMAaTHYECKOTO PETryIHPOBAHUS TUTIOC 3a]a4H IO OI[eHKE KOMIUIEKCHBIX
TEeXHUYECKUX U TEXHUKO-3KOHOMHYECKHX ITOKa3aTenen

TOJIBKO 33/1a4¥ [IEHTPAIN30BAaHHOTO KOHTPOJIS

BCE 33/Ia41 MIPUCYIINE IIEHTPATN30BAHHOM CHCTEME aBTOMAaTHIECKOTO PETYIMPOBAHMS IUTIOC 33/1a4H 10 MAESHTU)UKan
MapaMeTPOB MOJETN O0BEKTA YIIPaBICHHSA

CyliecTBeHHBIM HetocTaTkoM neHTpanuzoBanHoit ACY TII sBisercs:
TPYIOEMKOCTh B 00CITYKHBaHUH

MUHHMaJIbHOE BpeMsi HapaOOTKH Ha OTKa3

OorpaHuYeHHas THOKOCTh

CJI0’KHOCTb ITPOIPaMMUPOBaHUS

BBICOKAsi CTOUMOCTb JIMHHI KOMMYHUKaLIUH

Ompezenure 0JJHO U3 OCHOBHBIX NpeJHA3HA4YEHUH ciy>kObI okcrutyatanust ACY TII

obecnieuenne ACY TII u peMOHTHOM CITy>KOBI SHEpTHel U PacXOJHBIMIA MaTepHaTaMH
KOHTPOJIb COCTOSIHUSI IIPUBOJIOB OCHOBHOTO 000PYIOBAaHHS IIEpEAeNa H BOCCTAHOBIEHHE UX PA0OTOCIIOCOOHOTO COCTOSHHUSA NIPH
OTKa3ax

IMPOBEPKa UCIIPABHOCTH CPCACTB USMCPCHUA TCXHOJIOTHICCKUX MMapaMCTPOB U OLICHKA COOTBETCTBHSA UX T3 na co3manue ACYTII

JIMKBHAAIHSA cOOEB IIPOTPaAMMHOTO 00eCIIedeHNs N3-3a HEelIPaBIIBLHOM paboTs! amemeHToB KTC
npodunakruueckoe Texauueckoe oocmyxkuBanue KTC ACYTII B cOOTBETCTBHH C yTBEPKACHHBIM B YCTAHOBICHHOM MOPSIIKE
pErinamMeHTOM TEXHHYECKOro 0OCIY>KMBAaHUS U TPeOOBAaHMSIMH TEKYIIEH SKCILTyaTaluy

UTo Ha3bIBAIOT IPOEKTHBIM PELICHUEM?

TEeXHHUYECKOE pelIeHNe, T03BOJIAIONIee IPOIBHHYT IPOSKTHYIO PaboTy

KOHEYHOE TEXHHYECKOE PEIICHUE, pa3pellaoliee podieMy NpoeKTHPOBAHKS Ha OTIPEAEIICHHOM 3Tare
MPOMEXYTOYHOE FIJIM KOHEYHOE OTIMCaHne 00BeKTa MPOEKTHPOBAHHS, HEOOXOIUMOE B JOCTATOYHOE IS JATbHEHIIIEro
IPOEKTUPOBAHUS

npUeMIIeMoe TEXHUYECKOe peleHre NPoOIeMbl, BO3HUKAIOIEH B IpoIiecce MPOEeKTHPOBaHUS

TEeXHHYECKOE penIeHue U1 (PMKCHPOBAHHOTO aCIIeKTa MPOSKTHPOBAHNS CHCTEMBI YIIPABICHUS

Kax BbIOpaTh mapameTpbl, KOTOpbIE HEOOXOAUMO KOHTPOJIUPOBATH?

HEo0X0MMO 00eCceYNTh IOJIHOE IIPECTABICHNE O TIPOLiecce

HE0o0X0ANMO, YTOOBI IPH MaKCHMAITLHOM YHCJIE ITapaMeTPOB 00eCIeYrBaIOCh TIOTHOE MIPEACTaBICHHE O TIporecce
Heo0X0AuMo, 9ToOBI 00ecTIeurBaIach yupaBisieMOCTh Ipolecca

HEeo0X0MMO, YTOOBI IPH MHHUMAaJIbHOM YHCIIE TIapaMETPOB 00eceYnBaIOCh HanboIee MOJHOE MPEACTABICHHUE O ITpoLecce
HEeo0X0aAMMO, YTOOBI IPH MUHUMAJIFHOM YHCIIE ITapaMeTPOB 00ECIIEYNBAIOCH HAMITYYIIIasl YIIPAaBIIEeMOCTh Ipoliecca

Onpenenure nnpopmaronssie Gpyakimu ACY TIT




c6op unbopmarmu, GopMUPOBaHKE YIPABISIOINX BO3ACHCTBHUI

HPOBEPKA UCIPABHOCTU KOHTYPOB PETYIUPOBaHUS, IIEPBUYHAsI 00pabOTKA JaHHBIX

cOop mH(pOPMAIH, BKIIOUYCHHE PSKUMOB YIIPABICHHS, 0OCITy)KHBaHNE CHCTEM aBTOMAaTHIECKOTO KOHTPOJISA

c6op uHpOpMaImH, IPOBEPKA HCIOTHEHHS YIIPABIAIOMNX BO3ICHCTBHI, 0OCTYKUBAaHHE CHCTEM aBTOMAaTHIECKOTO KOHTPOIS U
peryJMpoBaHus

cOop uHpopmanuy, neppudHas 00paboTKa JaHHBIX, 00CITY)KUBAaHHE CHCTEM aBTOMAaTH4e-CKOTO KOHTPOJISL M PETyIINPOBAHNUS

IIpu meTponorudeckoit oneHke u3MepuTensHbIX kaHanoB MM C nenecoobpa3Ho MIPUHSTE, YTO paclpeie/ieHue NOrPenrHOCTeH
anemenToB MK B quana3soHe, orpaHHuEHHOM INpeAenaMy JOMyCTHMBIX MOTPELTHOCTEH, COOTBETCTBYET pacHpeleNIeHUIO:
CrproaeHTa

PaBHOMEPHOMY

Penes

C2-pacrpeaeneHnIo

HOpPMAaJIbHOMY

Jlnst yero npeaHa3HaueHbl KOHIEBBIC BHIKIIIOUATENN HCIOJIHUTEIb-HOTO Mexanu3smMa M2O0?

OTKJTIOYCHHUE IMyCKaTeNs JICKTPOIBUTATENSI B MOMEHT TIePerpy3Ku

(hopMHpOBaHNE CHTHANA O TTOJIOKEHUH PETryIHpPYIOIIero oprasa

(hopmMupoBaHue curaaia 00 0CTaHOBKE 3JIEKTPOIBUraTeNs

OTKIJIIOUEHHUE PETYIATOPA B MOMEHT JIOCTHIKEHHUS PETYIUPYIOIIUM OPTraHOM KPaifHUX MOJIOKEHHH

OTKJIFOYCHHUE MyCKATENs MJICKTPOABUTATENS B MOMEHT JOCTIDKEHHS PETYIHPYIONIMM OPTaHOM KpaifHNX TOOKSHUI

Kaxk BbIOpaTh mapamMeTpsl, 0 KOTOPbIe HEOOXOIUMO CUTHATIH3UPOBATH?

BCE IIapaMeTphl, HapyIIeHHEe KOTOPBIX MOTYT IIPUBECTH K aBAPHH WM HAPYIICHUIO TEXHOIOTHYECKOTO PEKIUMa

BCE IIAPaMeTPBI, H3MEHEHHUS KOTOPBIX MOTYT IIPHBECTH K HECYACTHBIM CITydasM

BCE MapaMeTphl, H3MEHEHHS KOTOPBIX MOTYT MIPUBECTH K aBapUH, HECYACTHBIM CIIy4asM HJIM CEPbe3HOMY HapyIIEHUIO
TEXHOJIOTUYECKOTO PEXXHUMA

BCE IIApaMeTPHI, HAPYIICHHUS KOTOPHIX MOTYT IIPHBECTH K HECYACTHBIM CITyJasiM WIIH Cephe3HOMY HAPYIIEHHIO TEXHOJIOTHYECKOTO
pexnMa

BCE MapaMeTpbl, K3MEHEHHS KOTOPBIX MOTYT IIPUBECTH K CEPHE3HOMY HAPYILLIEHUIO TEXHOJIOIHYECKOTO PEXKUMaA

Jl1s1 4ero ucnosb3yeTcs TOPMO3HOE YCTPOICTBO B UCIIOTHUTEIBHOM HIEKTPUUECKOM MEXaHU3Me?
UL yBEJIMYEHHs TPEHUS BBIXOJHOTO Baja II0CJE NPEKPALICHUs IEiCTBUS YIPABIIIOMIMX UMITYJIbCOB
JUIsL yMEHbIICHNS BbIOETa Bajla IBUTATENs IIOCIIE MPEKpaIeHNs JEHCTBHS YIIPaBIIOIINX UMITYJIECOB
JUISL CHIDKSHHS BBIOETa BBIXOHOTO Bajla B MOMEHT TIOBOPOTA PETyIHPYIOIIEro opraHa

JUISL YMEHBIIEHHs BbIOETa BEIXOJHOTO Bajla MOCHE MPEKPAIEeHNs AeHCTBHS YIPABISIONINX UMITYIbCOB
JUI yMEHBLIEHHUS M3HOCA BBIXOIHOTO BaJla

Ha kakoit craguu cozganust ACY TII npoBoasiTcst MpHeMO-CAaTOYHbIC UCTIBITAHUS?
TEXHO-pabouero MpoOeKTUPOBAHUS

aHamu3a QyHKIHOHUPOBAHUS

Ha BTOPOU MPOEKTHON CTaANU

Ha 3Tare BBOJa B ICUCTBUE CTalUU pealn3aiu

Ha JTare aHajiu3a (yHKIHOHUPOBAHUS CTAIUU pean3aliu

IonTBepxknenue nenecoodbpasnoctu cosnanus 3 dexrusaoit ACY TII nocturaercs myrem:

BBITIOJIHEHHS] HAYYHO-HCCIIEZI0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKHMX pabOT Ha CTaanuy TexHu4yeckoro 3axanust Ha ACY TII
U3y4eHHs HanOoJIee CI0XKHBIX 3a/1a4 YIIPaBICHHs

aHaJIN3a TEXHOIOTHIECKOTO TIpoIiecca Kak 00bEKTa yIpaBICHNA

(hopMyIHPOBKH 33724 CHHTE3a AITOPUTMOB KOHTPOJIS U YIIPABICHHS

aHaJM3a MH(POPMALMOHHBIX TOTOKOB

Moryr s TOI pabotats B pexnme KOC?

MOTYT

HE MOTYT

MOTYT TOJIEKO IPY HAIMYUH KOHIEHCATOpa

MOTYT TOJIBKO IPU OTCYTCTBUU TEMJIOBOTO IOTPEOUTEINS

Moryt mu I[ITY KOC padorats B pexume TIL?

MOTYT

HE MOTYT

MOTYT HPH HAJINYUH TEITIOBOTO OTPEOUTENS

MOTYT TP HAJIMYUN CETEBOH TOAOTPEBATEIFHON YCTAaHOBKA

bnounsie TOC — 3t10:

TOC, cobpaHHBIC U3 OTACIHHBIX OJOKOB - TAPOTEHEPATOP, TYpOWHA, Aea’paTop, KOHICHCATOP

TOC, cocTaBieHHbIE U3 YHEPTOOIOKOB (B KOTOPBIX KaXKABIH TypOoarperat NpucOeANHEH K OTpeaeIEHHOMY TapOreHepaTopy)
OC, BKIIIOYAIOIIKE B CBOM COCTAB pa3IMyHbIE [0 HA3HAUYEHHIO OJIOKH (11eXa) — BOJAONOATOTOBKH, TOTUTUBHBIH CKIIal,




TpaHc(opMaTopHas HOACTAHIMS U T.11.

He6mounsie TOC — 3t0:

T3C, B KOTOPYIO HE BXOJAT HUKAaKUe OJIOKH (I[eXa) — BOAOIOATOTOBKH, TOIUTUBHBIN CKIIaJ, TpaHC(HOPMATOpHAS MOJCTAHINS | T.II.
T3C, B koTOpO# TypbOarperatr COeMHEH INIaBHBIMU TPYOOIIPOBOJAMHU CO BCEMHU MapOTeHepaTOpaMH CTaHLIMHU WM €€ YyacTu

T3C, B cocTaBe KOTOPOi HET AyOJIb-0JIOKOB

Uro sBNIsAETCA MOKa3aTeNeM 3HepreTudeckoil agdexTuBHOCTH TypOOYCTaHOBKH?
YAENBHBIN pacxo] napa

VICTBHBIN pacXoJ TEIUIOTHI

YAETBHBIN PacXoj TOIUIUBA

YAEIBHOE IIPOU3BOJICTBO NIEKTPOIHEPIUH

Kak Bnusier noBelleHNE HaYaIbHBIX IIApaMETPOB Mapa Ha TEIUIOBYI0 3KOHOMUYHOCTh TOC.
MOBBIIIAET TEPMUIECKHH KIIJ TEIIOCHIOBOTO UK

HOHMKAET TEPMUYECKUH KIIJ] TETUIOCHJIOBOTO LIMKJIA

TOBBINIAET TEPMUICCKHIH KITJ] TEIIOCHIIOBOTO IIUKJIA C OTHOBPEMEHHBIM CHIKEHHEM HalISKHOCTH
TOHIDKAET TEPMHUUYECKHUI KIT TETUIOCHIIOBOTO IIUKJIA C OTHOBPEMEHHBIM YBEIMUCHUEM HAJCKHOCTH

Kax 1oypkeH IOCTYIUTh OllepaTHBHO-IUCIICTYSPCKUI IEPCOHAN B CIydae, eCIIU MOJIY4CHHOE PaCIOPSHKEHHIE BBIIECTOSIIECTO
OTIePaTHBHO-IUCIIETIEPCKOTO MePCOHAIA IIPECTABIACTCS OINO0YHBIM?

BBINOJIHUTH JAHHOE PaclopshKeHUe, HO 005S3aTeNbHO CAENaTh 3aHCh B ONIEPAaTHBHOM XKypHaJe

BBINIOJIHUTH JJAHHOE PACHOPSHKEHHE OSCIIPEKOCIOBHO

HE BBITIOJIHATH TAHHOE PACIOPSHKSHNE HU B KOEM ClTydae

HEMEJJICHHO JTOJIOKUTH 00 OIINOKE JINITY, JaBIIEMYy TaKO€ pacTOpsDKEHHE, B CITydae OATBEPKICHHUS 3aJaHUS BBITIOJHATH €T0 U
C/IeNaTh 3aIKCh B ONICPATHBHOM JKYypHAJe

Kakne TypOHHBI ycTaHABIMBAIOT HA COBPEMEHHBIX MOITHBIX TOC?
TPaHCHOPTHBIE

HapoBbIe

ra3oBble

THIIPABIMYECKUE

ITo KakuM NpU3HAKaM pa3/elsIOT AEKTPUUECKHEe cTaHnu? BoibepruTe oanH MM HECKOIIBKO OTBETOB:
10 BUAY UCIOJIb3YEMOI S3HEPTUN

10 BUAY TEIIOBOTO IBUTATEIS

10 BUAY JIEKTPUYECKOTO JBUraTEIs

10 BUAY OTIyCKaeMOM 3HEPIUu

BonsHble sxoHOMal3epsl, NpeHa3Haue€HHbIE AJIs II010TpeBa
BCE MIEPEUHCIICHHOE

MMUTATEILHOMN BOIbI

BOJIbI OBITOBOTO HOTpEOIEeHHS

YXOJSIIUX U3 KOTJIa ra3oB

Temnepatypa meperpeToro napa J0JKHA ITOACPKUBATHCS IIOCTOSIHHOH ...

He Bcerza

BCErza

TOJIBKO B KOHBEKTHBHOM Ta30X01¢

TOJIBKO TIPH MOJJIeP>KaHUN MaKCHMAJIbHOTO HCIIOJIb30BAHHS TEIUIOTHI yXOAAIMUX U3 KOTJIA Fa30B

ITpu pacmmpenny mapa B MHOTOCTYIIEHUATHIX TYpOMHAX YIEIBHBIH 00BEM €ro OT CTYNEHH K CTYIICHH.
BCE OTBETHI BEPHEI

YMEHBIIACTCSI

0CTaeTcsi HeN3MEHHBIM

BO3PACTaeT

YTo 10KHO OBITH 00ECTIeYeHO MPHU IKCIUTyaTallMK OXJIAAUTENEH IUPKYIAIHMOHHON BOIBI?

ONITUMATBHBINA PEXKUM paOOTHI U3 YCIOBUHN JTOCTHKECHUS HAWBBITOJHEHIIIEr0 (IKOHOMHYIECKOTO) BaKyyMa MapOoTypOHHHBIX
YCTaHOBOK | OXJIaxaroniast 3pPpeKTHBHOCT COTTIACHO HOPMATHBHBIM XapaKTEPUCTUKAM

oxyaxaaouas 3pPEeKTUBHOCTh B COOTBETCTBHHU C MMPOEKTHON TOKYMEHTaIHel

MaKCHUMaJIbHO BO3MOYKHBIH BaKyyM MapoOTYpPOHMHHBIX YCTAHOBOK

ONITUMAJTbHBIC TEMIIEpATYpHBIE HAITOPBI B KOHACHCATOPAX MapOTYPOMHHBIX YCTAHOBOK

B kaxkoM M3 yKa3aHHBIX CIIyyaeB EPCOHAN JOJDKEH HEMEJIEHHO OCTAaHOBUTH (OTKIIIOUYHUTH) KOTeNn?

TIpH TIpeKpaIieHny aeicTrs 6omee 50 % mperoXpaHUTENBHBIX KIaaHOB WIN IPYIHX 3aMEHSIONNX HX MPeIOXPaHUTEIIBHBIX
YCTpPOMCTB

IIPY HEJOTIYCTUMOM MPEBBIILIEHUH TEMIIEPATyphl METaJljIa [IOBEPXHOCTEW HArpeBa, €CiIM MIOHU3UTh TEMIIEPATypy U3MEHEHUEM




pexuMa paboThI KOTJIA He yAaeTcs
HPH BBIXOJIE M3 CTPOSI BCEX JUCTaHIMOHHBIX yKa3aTeseil ypoBHs BOAbI B OapabaHe KOTia

B kakux ciay4asx U3 MepedrcIeHHBIX KOTEN JODKeH ObITh OCTAHOBJIEH IO PACIIOPSIKEHUIO TEXHUIECKOTO PYKOBOIUTEISL
JNEKTPOCTAHINU C YBEJJOMIICHUEM AUCIIETYEpa IHEPTOCUCTEMBI?

TOJIBKO B CITy4dae HEIOMyCTHMOrO MOBBIIEHUS TEMIIEPATyPhl METaNIa IOBEPXHOCTEN HArpeBa, ECIH OHU3UTh TEMIIEPATYPY
M3MEHEHHEM peKiMa paboTHI KOTIa HE YIaeTCs

TOJIBKO B CIIy4ac PE3KOro YXyALICHUs Ka4eCTBA IUTATEIBHON BOJBI 110 CPABHEHUIO C YCTAHOBICHHBIMU HOPMaMU

TOJIBKO B CIIy4ae BBIXOZA M3 CTPOsI BCEX JMCTaHIIMOHHBIX yKa3aTenei ypoBHs BOAbl B OapabaHe KOTia

B JIIOOOM U3 ITEPEUNCIICHHBIX CIydaeB, a TAkXKe IPH HEUCTIPABHOCTH OTICTBHBIX 3aIUT WM YCTPOWCTB JUCTAHIIOHHOTO 1
ABTOMATHYECKOTO YIPABICHUSIH KOHTPOIBHO-N3MEPHTEIBHBIX IPHOOPOB

B Kakux cirydasx u3 NepednciIeHHBIX CHCTEMA 3alUThl TYPOUHBI OT MOBBIICHHS YaCTOTHI BPAIICHUs POTOpa (BKIIOYAst BCE €€
3IIEMEHTHI) TOJDKHA OBITh HCIBITaHA YBEIMYCHHEM YacTOThI BPAIICHHS BBIIIEC HOMHHAIBHOH?

TOJIBKO I10CJIE KallUTAJIbHOTO PEMOHTA

TOJIBKO HPH IyCKE TociIe pa30opku aBTOMaTa O€30I1aCHOCTH

TOJIBKO TIePEe UCIIBITAHUEM CHCTEMBI PETYIMPOBAHMS COPOCOM HArpy3KH C OTKIIOYEHHEM I'eHepaTopa OT CETH

TOJIBKO TIOCJIC MOHTaXa TYpOWHBI

B JIFOOOM U3 MEPEUUCICHHBIX CIIy4aeB

B kakoM H3 mepedncieHHbIX CITydaeB He JOIMYCKAeTCs SKCIUTyaTalys TPYIIBI IOJoTpeBaTesiell BRICOKOTO JIaBICHUS,
00BeTMHEHHBIX aBapUHHBIM 00BOIOM?

TOJIBKO MPH OTCYTCTBUH MJIM HEHCIIPABHOCTH JIEMEHTOB 3aIUTHI XOTsI ObI HA OJTHOM MOJ0TPEBATENEC BBICOKOTO JTaBICHUS
TOJIBKO TPH HEUCIIPABHOCTH KJIallaHa PEryJATOpa YPOBHS JIIOOOTO TIOJ0TPEBATENS BEICOKOTO JAaBICHUS

TOJIBKO TIPH OTKIIIOYESHUH TI0 TTapy JI000TO MMOA0TPEBATENS BBICOKOTO JTABICHHS

B JII00OOM U3 YKa3aHHBIX CITydaeB

B kakux ciay4asx n3 IMepedrcIIeHHBIX TOITyCKaeTCs MycK TypOuHbI?

TPU HEHCIPABHOCTHU XOTS OBl OJTHOM U3 3aIIUT, JEHCTBYIOIMUX HA OCTAHOB TYpPOUHBI

IIPY HEUCIIPABHOCTH TEIUIOBOU U30JIALUH

TIPY HATMYUH 1e(eKTOB CHCTEMBI PETyITHPOBAHHUS U ITapOpacIIpeieNIeHNs, KOTOPhIe MOTYT IPUBECTH K pa3roHy TYpOHHEI
IIPY OTKJIOHEHUU KAaueCTBa CBEXKETO Mapa II0 XUMUUECKOMY COCTaBy OT HOPM

B Kakoli cpok JOJDKHBI OBITH MIPUHATHI MEPHI K CHIDKEHUIO BUOPALNK OAIUITHUKOBEIX ONOP HPH IPEBBIILICHIN HOPMAaTHBHOTO
3HaueHus 4,5 mmxc-1, Ho He Gonee 7,1 Mmm*c-1?

He 6oiee 1 cyTok

He 6osiee 7 cyTOK

He 6oiree 20 cyTok

He 6ouree 30 cyTok

B xaxom Cly4dac Typ6I/IHa IIpHu OTKa3€ B pa60Te 3alIUT MOXXET HE OCTAaHABJIMBATBHCA IIEPCOHATIOM HEMEIJICHHO?

B ClIyda€ HEJOIIYCTUMOI'0O OCEBOTO CABUTIa POTOpaA

B ClIy4ac HEJOMMYCTUMOI'O MOHMKEHU S TIEpETIajia JTaBJICHUN «Macj0-BOgOPOI» B CUCTEME yHJ'IOTHeHI/Iﬁ Bajia reHeparopa
B CJIyda€ HEAOIIYCTUMOI'O IMOBBIIICHUA JaBJICHUA B KOHACHCATOPE

B CJIy4dac 3a€JaHus CTOIIOPHBIX KJIAIIaHOB CBEXKCTO IMapa WA Iapa IOCJIC IIPOMIICPCTpeBa

B kakux ciyyasx He AOMYCKaeTcs MycK 3Heproodaoxa?

TOJBKO B CIIy4ae HEHCIPABHOCTH JIFO00H U3 TEXHOJIOTMUECKHX 3allUT, JEHCTBYIOIINX HAa OCTAHOB 000PYIOBaHUs 3HEProOIoKa
TOJBKO B CITy4ac HETOTOBHOCTH K BKJIFOUEHHIO OJIOYHON 00€cCONMBAIOIIEH YCTaHOBKH

TOJIBKO TIPH HAJIMYMH HEUCIIPAaBHOCTH YCTPOICTB TUCTAaHIIMOHHOTO YIPAaBICHUS OTIEPATHBHBIMH PETYIHPYIOIIUMH OPTaHaMH, a
TaKKe apMaTypo, CIIOIb3yeMO NPH JIMKBUIALNK aBapHIHHBIX CHUTyalui

B JIFOOOM U3 ITEPEUNCIICHHBIX CIIydacB, a TaAKXKe P NOBPEXKICHUH OIIOP W MPYKHHHBIX TIOABECOK TPYOOIIPOBOIOB

B kakoM M3 MEPEYHCIICHHBIX CIIy4aeB SHEProOI0K TODKEH ObITh HEMEIJICHHO OCTaHOBJICH IIEPCOHANIOM IIPH O0TKa3e B paboTe 3aluT
WU TIPH X OTCYTCTBUU?

TOJIBKO B CITy9dae OTKIIIOUEHHS TeHepaTopa WiIH TPaHC(HOPMaTOpa SHEProOIIoKa M3-3a BHYTPEHHETO MOBPEKICHI

TOJIBKO B CIIydae OTKIIIOUEHHUS BCEX MUTATENbHBIX HACOCOB

TOJIBKO B CITy4ae MCUYC3HOBCHUS HANPSDKCHUS HA BCEX M3MEPHUTENBHBIX IPHOOPAaX KOHTPOJISA SHEProdiIoka

B JIFOOOM U3 ITEPEUNCIICHHBIX CIIyJacB

B kakux ciydasx TeXHOJIOTHYECKHUE 3aIUThI JOJKHBI ObITH BBIBEJEHBI U3 PaboThI?

TOJIBKO B CiTy4ae paboThl 000PYI0BaHHS B IEPEXOIHBIX PEKUMAX, KOTa HEOOX0IUMOCTh OTKIIIOUSHHS 3AIIUTHI ONPEIeieHa
HHCTPYKIMEH 0 KCIUTyaTal[ii OCHOBHOTO 000PYIOBaHHS

TOJIBKO B CITy4ae OUCBHUIHOM HEUCTIPABHOCTH 3aIIUTHI

TOJIBKO B CITy4ae HEOOXOANMOCTH MEPUOANIECKOTO OMPOOOBAHMUS 3aIIUTHI, €CJIM OHO MMPOU3BOIUTCS HA ICHCTBYIOLIEM
000pyI0BaHUH

B JIFOOOM U3 MEPEYHCICHHBIX CIIyYacB




Kaxwue u3 nepeduncieHHbIX TpeOOBaHUI SABISIOTCS HEOOXOIUMBIMH MIPH MEPUOTUIECKOM OTIPOOOBAHUH TEXHOJIOTHUECKHUX 3aIUT?
repe MyCKOM 3al{IaeMoro 000pyI0BaHUs IOCIIE €ro KalUTAILHOTO M CPEIHEr0 PEMOHTA, a TAKXKe MOCIIe MPOBEACHUS PEMOHTA B
HETSIX TEXHOJIOTHIECKUX 3aIIUT MPOBEPSIETCS HCIIPABHOCTH M TOTOBHOCThH 3aIlUT K BKIIFOUSHHIO ITyTEM ONPOOOBAHUS Ha CHTHAI
Ka)KIOW 3alIUTHI U IEHCTBUS 3alUT Ha BCE UCTIOHUTEIbHbBIE YCTPOIiCTBa

nepes MycKOM 3alllUIIaeMoro 00opyI0BaHUs IOCIIE ero MpocTos 6osee 3 cyTOK MPOBEpsETCs AeCTBUE 3aLIUT Ha BCe
WCTIOJTHUTENLHBIC YCTPONCTBA, a TAKXKE OMEPAIIUH BKIIOUYCHHUS pe3epBa TEXHOJIOTHIECKOTO 000pyI0BaHHUS

MIPH HEJOMYCTUMOCTH NMPOBEPKU UCTIOTHUTENBHBIX ONEPAIMi 3aIUT B CBSI3U C TEIJIOBBIM COCTOSHUEM 3aIlUIIAeMOT0
obopynoBanus onpoOOBaHKE 3aIIUTHI MPOU3BOAUTCS 0€3 BO3ACHCTBHS Ha UCTIOJHUTENbHBIE YCTPOHCTBA

BCE MEPEYHCIICHHbIE TPEOOBAHUS SIBJISIOTCS HEOOXOAUMBIMU

Kakoli cpok 110 ycTpaHEHHIO IPUYKH YXYALICHUS Ka4eCTBa IIapa 10 HOPMaM COAEPKaHUsI COCAUHEHUN HAaTpUsl, KDEMHUEBOMI
KUCJOTHI U yIAETbHOHN IEKTPUYECKOI MPOBOANMOCTH JIJIsl KOTJIOB C €CTECTBEHHOM IUPKYIISILKEH yKa3aH HEBEPHO?

IPH NPEBBIIICHUN HOPM He Oostee deM B 1,5 pa3a npuunHa JJOKHA ObITh yCTPaHEHa B TeUCHHE 4 CYyTOK

TIPH TIPEBBIIIICHHH HOPM He OoJiee 4eM B 2 pa3a IPUYMHA JOJDKHA OBITh YCTPaHEHA B TCUCHHE 72 9acoB

IpH MIPEBBIIICHUH HOPM He Oosiee 4eM oT 2 10 4 pa3 IpuYrHa JOJKHA OBITh YyCTPaHEHA B TeUCHUE 24 4acoB

NP HEYCTPAaHEHWH HAPYIICHUH B yCTAaHOBIICHHBIE CPOKH, a TAKXKe IPHU MPEBBILICHUH HOpM Oostee 4eM B 4 pa3a WM cHbKeHun pH
HIDKE 5,5 TypOnHa Ha OJIOYHBIX HIIEKTPOCTAHIMAX FITH KOTEN Ha 3JEKTPOCTAHIUAX C ONEPEYHBIMH CBA3SMH JOJIKHBI OBITH
OCTaHOBJICHEI HE TIO3JHEE YeM depe3 24 gaca [0 PEIIeHHI0 TEXHIYECKOTO PyKOBOAUTENS AJIEKTPOCTAHIINY C YBEAOMIICHHEM
JHCIeTYepa S3HEPrOCUCTEMBI

Kaxoe nBeToBoe 1 6ykBeHHOE 0003HAYCHUE MPUMEHSIETCS IS IIMH NPY TIEPEMEHHOM Tpex(dazHOM ToKe?
muHEI (a3el A - 3eneHbIM, (a3sl B - sxenTsiM, ¢assl C - KpacHBIM I[BETOM
IIUHBI (a3bl A - 3e51eHbIM, (a3bl B - kpacHbIM, ¢a3bl C - KeNThIM [BETOM
mrHEI (assr A - xenTsIM, ¢assl B - 3eneHsM, ¢gasel C - KpacHBIM IIBETOM
muHEI (a3el A - kpacHEIM, (a3el B - 3eneHbM, (a3sl C - )KENTHIM [[BETOM

CHWXEHHUE YaCTOThI HAXKE KAaKOTO YPOBHS JIOJKHO OBITH TOJHOCTHIO HCKITFOUEHO aBTOMATHYSCKAM OIPaHHYCHUEM CHYDKCHHUS
YacTOTHI?

ake 46 I'q

amxke 45 I'n

Hroke 48,5 '

Huxe 47 I'n

OT KaKuX U3 BUJIOB OBPEXKICHHUH 1 HCHOPMAJIBHBIX PEKUMOB padoThl Tpanchopmartopa [IpaBuiamu ycTporicTa
3JIEKTPOYCTAaHOBOK HE IMPeyCMaTPHUBAIOTCS YCTPOICTBA PEIEHHOM 3aIuThI?

oT MHOFO@)EBHLIX 3aMBIKaHUH B OOMOTKaX M Ha BbIBOAAX

0T 0JJHO(ba3HBIX 3aMBIKAaHHI HA 3€MJII0 B 0OOMOTKE U Ha BBIBOJAX, IIPHCOCIMHEHHBIX K CETH C IIIyX03a3eMIICHHON HEHTPasbo
OT BUTKOBBIX 3aMBIKaHUHM B 0OMOTKaX

OT IOBBIIIEHHO! TEMIIEpaTypbl BEPXHUX CIIOEB Maciia

JIns Kakux U3 MepeyrCIeHHbIX CIy4aeB JOKHBI IPEAyCMaTPUBATLCS yCTPOWCTBa aBTOMAaTHYECKOTO BBOJA pe3epBa?

TOJIBKO JUUISI BOCCTAHOBJICHHS IUTAHUS IIOTPEOUTEINICH ITyTeM aBTOMAaTHIECKOTO MPHUCOSTMHEHHS PE3ePBHOTO MCTOYHHUKA TUTAHUS
IpHU OTKITIOUYEHUH Pab0dero HCTOUHUKA MUTaHUS, IPUBOJSIIEM K 00€CTOUCHHUIO AEKTPOYCTaHOBOK MOTPeOUTENS

TOJIBKO /711 aBBTOMAaTHUECKOTO BKJIIOYEHHS PE3EPBHOTO 000PYI0BaHUS P OTKIIOUEHUH pabouero 000pya0BaHUs, IPUBOISIIEM K
HapYIIEHUIO HOPMAaIBbHOIO TEXHOJIOTHYECKOro Mpoliecca

JUIS BCEX MEPEUUCIECHHBIX

C KakuM peXMMOM HEHTPAIN MOXET MPEeIyCMaTPUBAThCS paboTa EKTPUUECKUX cerTeld HanpshxkeHneM 110 kB?
TOJIBKO C TITyX03a3eMJICHHBIMH HEHTpaIIMH

C TTyX03a3eMJICHHBIMH JTH00 ¢ 3(p(HeKTUBHO 3a3eMIEHHBIMU HEHTPATIMU

C N30JIMPOBAaHHBIMH HEHTpPaAIISIMU

CKONBKO KaTeropuii HaJIeXKHOCTHU 31EKTPOIIPUEMHHUKOB CYLLIECTBYET?
JIBE KaT€ropHu

TPHU KaTeropuu

4YEThIpE KaTErOpUu

IITh KaTeropui

CKOJIBKO CTaIlMOHAPHBIX 3a3eMITUTENICH, Kak MPAaBUJIO, TOJDKHA UMETh CEKITUS (CUCTeMa) IIMH PacpeeINTeNLHBIX YCTPOUCTB 35
kB u BbIm1E?

OJIMH CTaIlMOHAPHBIN 3a3eMIIUTENh

JIBa CTAllMOHAPHBIX 3a3EMIINTEISI

TPU CTAlIMOHAPHBIX 3a3EMIINTEIIS

3aBUCHT OT THIIA CXeMblI PY

Kakoit nomkHa OBITh YHCTOTa BOJOPO/IA B KOPITyCax TeHEPaTOPOB ¢ HEMOCPEACTBEHHBIM BOIOPOIHBIM OXJIAXKICHHEM H
CHUHXPOHHBIX KOMIIEHCATOPaX BCEX THIIOB?
e Hmwke 93 %




He Hmke 95 %
He Hmxke 97 %
He Hke 98 %

KaxoBa BenmunHa HanOoJbIIero pabodero HanpsHKEHUs A7l BCeX TeHepaTopoB M CHHXPOHHBIX KOMIIEHCATOPOB?
He BoIe 105 % HOMHHAIBEHOTO
He Boire 110 % HOMUHATIBHOTO
He BoImze 115 % HOMHHAILHOTO

Kakast meperpy3ka 1o TOKy JOITyCKaeTcsl Ha IEPUO]T MOCICaBapHITHOTO PEXUMA s Kabelei, HaXOIAIIUXCs B OKCIUTyaTaIiu 0oee
15 ner?

He JoJpKHA npesbimath 10 %

HE JIOJDKHA TpeBbImaTh 5 %

HE JOJDKHA MPEBbIATh 8 %

HE JOJDKHA MPeBBIaTh 3 %

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu oueHuBaHus OTBETa HA DK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIISAETCS, KOTAa 00y4YaroUMiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BEIBOBI H 0000IICHIS, IIPHBOIUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 M CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrja 00y4aromuics IeMOHCTPUPYET POYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 000OIIEHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIAET HECYIIECTBEHHBIE
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTENFHOM KOPPEKIIMH ITPEIogaBaTeNIeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUics HerTyOOKie TeOpeTUIeCKre 3HaHUs, IPOSIBIIAET cabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUH U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOT/Ia 00yJaromuiicsa AeMOHCTpUPYeT HE3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeaTh apryMEHTHPOBAHHBIE BBIBO/IbI M IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNUS, AENAeT OIINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaXKe IPH KOPPEKIINH
IIPENOoJaBaTeICM.

ITpoxoxieHHE KOHTPOJIEHOTO MEPONIPHUATHS 110 CAa4e 3K3aMEHa CYMTAETCS BBIIIOJIHEHHBIM YCIICIIHO, €CIIM IIPU €0 OLIEHUBAHUU
NOJIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOY.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec
JI1.1 |Kynunos A.A. TennoBele 3NEKTPUUECKUE Mocksa: UHOPA-M, 2013,
craniuu. CXeMbl U
obopynoBaHue: yaeOHOE
nocobue
JI1.2 | ®ununnosa T.A. OHepreTU4eCcKUue pexuMbl Mocksa: IOpaiir, 2019,
3JIEKTPUYECKUX CTAaHLIMH U
AIIEKTPOIHEPTETHYCCKUX
CHCTeM: yIeOHHK
JI1.3 | I'maszsipua M.B. ABTOMaTH3UpPOBaHHbBIE Hosocubupck : HI'TY, 2011,
CHCTEMBI yIIPaBICHUSL http://biblioclub.ru/index.php?
TEIUTOBBIMHU page=book&id=228766
AIIEKTPOCTAHIMAMH : yaeOHOE
nocobue
JI1.4 |C.A. benses, AB. HanexHocts Towmck : U3marensctBo ToMckoro
BopoOses, B.B. TEIJIOAHEPTeTHYCCKOTO MOJHUTEXHUIECKOTO YHUBEpcuTeTa, 2015,
JIuTBaxk. obopynosanus TOC : yaeboe URL.: http://biblioclub.ru/index.php?
nocobue page=book&id=442071
JI1.5 | T.A. ®ununnosa, OnTuMu3anus peKuMoB Hosocubupck : HI'TY, 2016,
I0.M. Cunopkus, A.I'. |2nekTpocTaHuui 1 http://biblioclub.ru/index.php?
Pycuna SHEPrOCUCTEM : YUCOHUK page=book&id=438316
JI1.6 [H.B. Konomwmern, H.P. |Pexumsr paboTs! 1 Tomck : M3natenscTBo ToMckoro
[Honomapuyxk, I'.A. SKCIUTyaTalus MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
Enruna AIEKTPOOOOPYIOBAHUS http://biblioclub.ru/index.php?
EKTPUYECKUX CTAHLUH : page=book&id=442113
y4aeb6HOe TTocobue




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTENH 3aryiaBue bubnnoreka WznarenscTBo, rof, 311. aapec
JI2.1 | Jlykauukwuii B.B. 3a1a4yHuK 110 TETIOBBIM Mocksa ; Jlennnrpan : 'oc.
ANIEKTPUUECKUM CTAHIUSAM SHepreTudeckoe u3a-so, 1956,

http://biblioclub.ru/index.php?
page=book&id=230925

J2.2 [IpaBuia TexHUYECKOU HoBocubupck : Cubupckoe
AKCILTYaTaIIH 3IEKTPUIECKAX YHUBEPCUTETCKOE N3AaTenbeTBO, 2011,
cTaHnu# u ceredt Poccuiickoit http://biblioclub.ru/index.php?
Denepanyu : 0HUIHATBHBII page=book&id=57234
JOKyMEHT

J12.3 WucTpyknms o HoBocubupck : Cubupckoe
IPEAyYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTenbCTBO, 2008,
JUKBUAINH aBapuil Ha http://biblioclub.ru/index.php?
TEIUTIOBBIX AIEKTPOCTAHIIHSAX : page=book&id=58001

CO 153-34.20.562-2003)

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

91 |LMS Canvas https://Ims.misis.ru/
Karanor snekrpocraHiuii (aTOMHBIX, https://energybase.ru
D2 | TUAPABIMYECKHX, TEIUTOBBIX M JIP.) U IMOACTAHIUN
MHpa

6.3 Ilepeuenb NPpOrpaMMHOro odecrneyeHust

I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

1.2 |IIO AnatuBupyc Kaspersky Endpoint Security ans 6uzneca-Pammpennstit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.3 |IIO Mathcad 14.0 University Classroom Perpetual

I1.4 |IIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.5 |IIO Adobe Reader

1.6 |[IIO MATLAB & Simulink

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

H.1 |window.edu.ru - eqrHOE OKHO OCTYIa K 00pPa30BaTEIBFHBIM PecypcaM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenne OcuHarenne

139 VYuebnass maboparopus (kommbloTepHslid | Kommbrotep B coope, 13 mir.

KJacc) Kabuner KypCOBOTO u | Komonku Genius SP-S110, 1 .

JUILLIOMHOTO npoekTupoBanus, | [Ipoexrop Acer ¢ moTonounsM kpemienuem P5206(3D), 1
CaMOCTOSTENBEHON pabOThl OOYYArOLIUXCS | IIT.

Okpan Lumien Eco Picture 200x200 cwm, 1 mit.

Kommyrarop D-Link 16mopr, 1 mt.

Be6-kamepa Logitech, 1 mir.

CT0J1 KOMIIBIOTEPHBIN, 12 mIT.

Cron yueHn4eckui, 7 mT.

Cryn yueHHUecKui, 25 mr.

8. METOAUYECKUE YKA3ZAHUA VIS OBYYAIOIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIAEISIOT Ba BUA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAyAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX 1101 PYKOBOJCTBOM IIPEIO/1aBaTes.
BHeayauropHas camocrosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00ydaroIiMCs, BEIIIOIHEMAas BO BHEAYITUTOPHOE
BpeMsI [0 33IaHHIO M IIPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTes, HO 0e3 ero HemOCPEACTBEHHOTO yJacTHsI.
CaMmocrosTenbHas padoTa, He peycCMOTpEeHHast TPOrpaMMOi ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH 1 KOHKPETU3HUPYIOLIEH ee
coJiepyKaHue, OCYILECTBIIAETCS 00yJalOUMCs HHUIIMATHBHO, C LEbIO PEaTN3allul COOCTBEHHBIX YU€OHBIX 1 HAYYHBIX HHTEPECOB.
s 6omee 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOTHI IO TUCIUIUIMHE MIPEIoAaBaTeNb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATEILHOM paboTHI, JIEMOHCTPHUPYET paHee BHIIOTHCHHBIE
o0y4aromuMucs paboTs! U T.1. Busbl 3aganuii 11 BHEAyIUTOPHON caMOCTOATENbHON pabOoThI, UX COJEP KaHHE U XapaKTep MOTyT
MMETh BapHaTHBHEIHN U TuddepeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYAIbHO WK TPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNHu, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEJIENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDIMHE Ha MPAKTHIECKIUX, Ta00PAaTOPHBIX 3aHATHAX.




