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30.11.2021, mporoxomn Ne 35

YrBepxnena B coctase OIIOIT BO:
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HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 12.03.2025 1., Ne3

PykoBonutens nonpaznenenus Maxupuna Pauca EBrenneBHa



1. HEJIX OCBOEHUA

1.1 HGHLIO 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 HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | BropuuHbie 3HEPTOpECypChl MPOMBIIUICHHBIX PEANPUATHN

2.1.2 | ICTOYHUKH M CHCTEMBI TEIIOCHAOKEHUS

2.1.3 | KoTenbHbIE YCTAHOBKU U MTAPOTEHEPATOPHI

2.1.4 | HerpaguuuoHHbIE U BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUU

2.1.5 |IIpousBojacTBEHHAs MPAKTHKA MO HOIYYCHHIO IPO(ECCHOHATBHBIX YMEHUI U ONBITa TPO(ECCHOHABHOI AeATEIPHOCTH

2.1.6 | TemmomaccooOMeHHOE 000pyIOBaHHE IPEAIPUATHI

2.1.7 |Har"erarenu u TeIUIOBLIE JBUTATEIN

2.1.8 | OcHOBBI TpaHC(OPMALIUH TETIIIOTHI

2.1.9  |I[IpoeKTHBII MOIX0A B TEXHHUKE

2.2 Jucuununubl (MOIy/IH) U MPAKTHKH, I KOTOPBIX 0CBOCHHE JAHHON AUCHMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeauIecTBYOLIEe:

3. PE3YJIBTATBI OBYYEHMUA 11O JUCIHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUAMMUA

IIK-2: Cnioco6eH npoBOAUTH HAYYHbIE HCCIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMIOTEXHUKH

3HaTh:

[IK-2-31 pexxumMbl paboTHI ¥ ONTHMANIBHBIEC TTAPAMETPHI SHEproodopynoBanus Ha TOC

T1K-2-32 HCTOYHUKH HAyYHO-TEXHHYECKOW MH(OPMAIHH TI0 BOIIPOCAM, CBSI3aHHBIM C Pa3pabOTKON M UCCICIOBAHUEM TEILIOBBIX
ANEKTPUICCKUX CTAHITUIA

OIIK-3: CriocodeH ocylecTBISITh MOETHPOBAHNE, AHAJIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOTO
HCCJIeIOBAHNS ISl PellieHUs 3a/1a4 B MpodeccHOHAIbHON 00,1aCTH, HCIOJIb30BATH METOIbI AHAJIN3Aa H MOeTMPOBAHUS
JJIEKTPUYECKHUX Lieneill U JIeKTPUYEeCKUX MAIMH

3HaTb:

OIIK-3-31 0cHOBBEI IPHUHIIUIIOB aBTOMAaTH3aIMX 3Heprooiokos TOC

[K-2: Cnioco6eH NpoBOAMTH HAYYHbIE HCCJIEJOBAHNS B 00/1aCTH TENJVIODHEPTreTUKHU U TeNI0TeXHUKH

YMmerhb:

ITK-2-Y2 0hopMIIATE TEXHOJOTHIECKYIO U KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO B COOTBETCTBAU C HOPMATHBHO-TEXHIYECKOM
JIOKyMEHTaIen

[IK-2-Y1 ocymecTBIATs MOUCK W aHANN3UPOBATH HAYYHO-TEXHIMYECKYI0 HH(OPMAIIHIO TI0 pa3paboTKaM M HCCIIETOBAHISIM
TEIUIOBBIX IEKTPOCTAHIUH

OIIK-3: Cnoco0eH ocyliecTBJISAITh MOJEJIHMPOBAHNE, AHATU3 M IKCIIEPUMEHThI B 1IeJIAX NPOBe/IeHN 1eTAJIbHOI0
HCCJIEOBAHNS TSI pellieHUs 3a/1a4 B MPo(deccHOHAIbHOM 00JI1aCTH, HCIOJIb30BATh METOAbI AHAJIN3Aa H MOIETUPOBAHUS
TeKTPHYECKHUX Heneil H dIeKTPUIeCKUX MAIHH

YMmerb:

OIIK-3-Y1 yutaTh CXeMbI aBTOMaTu3alnu 3Hepro6n01<0}3, BKJIIOYas 3JICKTPUICCKYIO YaCTh IJICKTPOCTAaHIIUN

IIK-2: Cnioco6eH npoBOAUTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMJIOTEXHUKH

Baanernb:

[1K-2-B2 HaBBIKaM{ IPEMEHEHHUS TTOJIyIeHHON HH(OPMAITIH 110 pa3paboTKaM M HCCIICIOBAHISM TEIUIOBBIX MEKTPHIESCKIX
CTaHLUI

TIK-2-B1 MeToIuKOM UCCASIOBAHUS CUIIOBOTO SHEPrOOOOPYI0BAHHUS TEIUIOBBIX IEKTPOCTAHITHIA

OIIK-3: CriocodeH ocylecTBISITh MOIETHPOBAHNE, AHAJIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOT0
HCCJIeIOBAHNS JJISl PpellieHUs 3a/1a4 B MpodeccHOHAIbHON 00,1aCTH, HCIOJIb30BATH METOIbI AHAJIN3Aa H MOeTMPOBAHUS
JJIeKTPUYECKHUX LieNel U JIeKTPUYEeCKUX MAIUH

Baanernb:




OIIK-3-B1 meTrogaMu MpoeKTUPOBAHUS U SKCILTyaTalllH CHCTEM aBTOMATH3aLlMH Ha TEILIOBBIX 3IEKTPOCTAHIUIX

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectrp | Yacos | @opmupyemsblie | Jureparypa | Ilpumedanue KM Boinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. OcoGennoctu
apromaTuzauuu TIC
1.1 Brenenue B aBTOMaTH3AIUIO 5 2 OIIK-3-31 JI1.1 J11.2 KM1 P1
TOC. TennoBbie OIIK-3-V1 JI1.3 J11.4
ANEKTPOCTAHIINH B OIIK-3-B1 IIK- JI.5
SHEPreTHUKe U UX 2-31 TIK-2-32 JI1.6J12.1
0COOEHHOCTH TIK-2-Y1 IIK-2 JI2.2J12.3
aBroMatu3anuu. OcHaleHune -Y2 [IK-2-B1 2122
TOC undopmanroHHo- T1K-2-B2
W3MEPUTENHLHBIMU H
nH(pOpMaIHOHHO-
BBIUYUCIUTEIbHBIMU
cucreMamMu. Meroanueckue
OCHOBBI pa0OTBI CHCTEM
aBToMaTtuku Ha TOC.
Ucnonp3oBanue
KOMIBIOTEPHBIX TIPU
PEIIeHNN PeKUMHBIX 3a71a4 B
ANEKTPOIHEPTETUUECKUX
cucremax. /JIex/
1.2 OCOOCHHOCTH yIpaBICHUS 5 12 OIIK-3-31 JIT.1JI1.2 KM1 P1
TOC B pabouem u OIIK-3-V1 J1.3
aBapUIHBIX PEKUMAX. OIIK-3-B1 IIK- | JI1.4J12.1
Oco0eHHOCTH yIpaBiICHUS 2-31 TIK-2-32 JI2.2J12.3
TEXHOJIOTUYECKUMU [IK-2-Y1 IIK-2 21052
nponeccamu Ha TOC u -Y2 IIK-2-B1
aBapuiiHbIC CUTYalUH. [IK-2-B2
CriocoOrl yrpaBieHus
9HEProOIOKOM B aBapHHHON
CUTYallUH.
ABTOMAaTH3UPOBAHHbIE
CUCTEMBI pacyera peKUMOB
pabotsr TOC ¢
WHTENEeKTYaNIbHBIMU
BO3MOKHOCTsAMHU. /Cp/
Paznen 2. ABTomaTu3zanus
3Heprodaoxkos TIC
2.1 DHeproOIoK Kak 00BEKT 5 2 OIIK-3-31 JIT.1J11.2 KM1 P1
aBromaTu3anuu. TpeGoBaHUs OIIK-3-V1 J1.3
K CUCTEMaM aBTOMAaTHU3ALNU OIIK-3-B1 ITIK- JI1.4J12.1
SHEProOIOKoB. JlaTynku 2-31 [IK-2-32 JI2.2 J12.3
yCTpoicTBa [K-2-Y1 IIK-2 2122
aBToMaTuku. /JIex/ -Y2 [IK-2-B1
IK-2-B2
2.2 Nzydenune cxem 5 6 OIIK-3-31 JIL.1J11.2 KMI1 P1
aBTOMaTHU3alUuU OIIK-3-Y1 J1.3
sreprobnokos TAC /TIp/ OIIK-3-B1 IIK- | JI1.4J12.1
2-31 TIK-2-32 J12.2J12.3
[K-2-Y1 IIK-2 2122
-Y2 [IK-2-B1

I1K-2-B2




2.3 Ynpasnenue nogaueit 5 20 OIIK-3-31 JI1.1 J11.3 KM1 P1
toruBa Ha TOC. OIIK-3-Y1 JI1.4 JI1.5
VYnpasienue paboToi OIIK-3-B1 IIK- JI1.6J12.1
SHEPrOOJIOKOB. 2-31 1IK-2-32 J2.2J12.3
TexHomorHYeckas 3amuTa [K-2-Y1 IIK-2 2122
SHEpProOJIOKOB. -YV2 1IK-2-B1
CornacoBanne 0aJaHCOB [K-2-B2
sHEeproOnokos. PaboTa
SHEProOJIOKOB TPH IEPEBOJC
Ha Harpy3Ky COOCTBEHHBIX
Hyx1. [lepeBoa koTna Ha
AKKYMYJIHPOBAHUE SHEPTUH.
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
CHUCTEMBI OIIK-3-Y1 JI1.3J11.4
C YY4ETOM DJIEKTPUUECKHX OIIK-3-B1 IIK- J1.5
cerell. ABTOMaTU3aMs 2-31 11K-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- J1.5
2-31 I[1K-2-32 JI1.6J12.1
MK-2-V1TIK-2 | JI2.2J12.3
-Y2 [IK-2-B1 2122
[1K-2-B2
33 Pacnipenenenue Harpy3ku B 5 51 OIIK-3-31 JIT.1JI1.2 KM1 P1
SHEProCUCTEME. OIIK-3-V1 JI1.3 J11.4
Pacnpenenenue Harpys3ku OIIK-3-B1 IIK- J1.5
MEX[y arperaTamu 2-31 1IK-2-32 JI1.6J12.1
AJIEKTPOCTAHIINY. IK-2-V1T1IK-2 | JI2.2J12.3
Pacnipenenenne peakTHBHBIX -Y2 IIK-2-B1 2102
Harpy3oK. ABTOMaTH3alus [IK-2-B2
CHCTEM COOCTBEHHBIX HYXIT
anekTpoctanyu. /Cp/
Pa3nen 4. IloaroroBka K
KOHTPOJbHBIM
MEpPONpPUATHAM 1
BbINIOJIHSIEMBIM padoTam
4.1 OO0BbeM yacoB 5 18 OIIK-3-31 JI1.1 J11.2 KM1
CaMOCTOSTENBbHOW PabOTHI HA OIIK-3-Y1 JI1.3 J11.4
noarotoky k KM /Cp/ OIIK-3-B1 IIK- JI1.5
2-31 TK-2-32 JI1.6J12.1
MNK-2-V1TIK-2 | JI2.2J12.3
-Y2 [IK-2-B1 2122
[1K-2-B2
4.2 O06beM yacoB 5 18 OIIK-3-31 JIT.1 JI1.2 P1
CaMOCTOSTENEHOW pabOTHI Ha OIIK-3-Y1 JI1.3J11.4
noarotoBky k BP /Cp/ OIIK-3-B1 IIK- J1.5
2-31 [IK-2-32 JI1.6J12.1
MK-2-V1TIK-2 | JI2.2J12.3
-Y2 [IK-2-B1 2122
I1K-2-B2

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
WH/IUKATOPBI Bonpocs! 11 oAroTOBKU
KM MEpOIIPUATHE o
KOMIIETEHITNH
KM1 DK3aMeH OIIK-3-31;0I1K-3- | Bonpocs kK 5K3aMeHy

V1;0IIK-3-B1;IIK-2 |1. TemnoBbIe MEKTPOCTAHIIMH B SHEPTETHKE M UX OCOOCHHOCTH
-31;11K-2-32;[1K-2- | aBTOMaTH3ammm.
VLIIK-2-Y2;1IK-2- | 2. Ocnamenne TOC nHGOPMALIMOHHO- U3MEPUTENBHBIMU H
B1;I1K-2-B2 WH(POPMAIMOHHO- BEIYUCIUTEIBHBIMHA CHCTEMaMH. MeTOIUIeCKHe
OCHOBEI paboTHI cucteM aBToMaTtuk Ha TOC.
3. Vcrionp30BaHIE KOMIBIOTEPHBIX MIPU PEIICHHH PEKUMHBIX
3aJa4 B 2JIEKTPOIHEPIeTUUECKUX CHCTEMax
4. OcobGennoctu ynpasinenus TOC B pabodyeM U aBapUHHBIX
pexuMax.
5. OCOOEHHOCTH YNpaBIeHHUs TEXHOJIOTUUECKUMH MPOIecCaMH
Ha TOC u aBapuiiHbIE CUTYaIUH.
6. Crioco0B!I ynpaBlieHHsT SHEPTOOIOKOM B aBapHHHOMN
CHUTYaIHH.
7. ABTOMaTH3UPOBAaHHBIE CHCTEMBI pacueTa PexXHUMOB paboOThI
TOC ¢ uHTENNEKTYaIbHBIMH BO3MOXXHOCTSIMH.
8. DHeproOIIOK Kak 0OBEKT aBTOMATU3AINH.
9. TpeboBaHus K cHCTeMaM aBTOMAaTH3alMK SHEPTOOIOKOB.
10. JlaTunku ycTpoiicTBa aBTOMAaTHKH.
11. VYnpasnenue nojpaueit tommusa Ha TOC.
12. VYupasnenue paboToil 3HEPTOOIOKOB .
13. CornacoBanue 0aJlaHCOB 3HEPTOOIOKOB.
14. Pabora sHeproOIOKOB TpH TEPEBOC HA HATPY3KY
COOCTBEHHBIX HYX]I.
15. [lepeBon KOTNIa Ha AKKYMYJIMPOBAaHUE SHEPIUU.
16. VYupaeieHue 3HeproOIOKOM MPH OTKIIOYEHUH TeHepaTropa
OT 3HEPTOCHUCTEMEI.
17. OnTumu3anus pesKUMOB CUCTEMBI C YIETOM AIEKTPUIECKHX
cereil.
18. ABTOMaTH3aIUS TOACTAHIINN.
19. ABTOMaTH3aLUs PACIPEACIUTENBHBIX YCTPOUCTB
3JIEKTPOCTAHLIUH.
20. Pacnpenenenue Harpy3ku B SHEPrOCHUCTEME.
21. Pacnipenenenue Harpy3ku Mex1y arperaraMmu
3NIEKTPOCTAHIINN.
22. Pacnpenenenue peakTHBHBIX HAarpy30K B 3HEPrOCHCTEME.
23. ABTOMAaTH3aIMsI CHCTEM COOCTBEHHBIX HYXIT
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 qucuumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsiembie
UHJIUKATOPBL Conepxxanue pabOTHI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Pacuerno- OIIK-3-31;0I1K-3- | PI'P mo mucturinHe BBITIOTHSAETCS 110 TEMaM:
rpaduueckoe V1;0IIK-3-BI;IIK-2 | 1) ABTomaru3aius 3Heprodaoka ¢ napoBoil TypOHHOM
3a/1aHue B31;IIK-2-Y I;IIK-2- | 2) ABTomMaru3alus SHeprobioka ¢ ra3oBoi TypOHHOMN

V2;IIK-2-B1;I1K-2-
B2

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeHAIMOHHBIN OMIIET MO JUCHUIUINHE BKIIIOUAET B ce0sl 1Ba TEOPETUUECKHUX BOMPOCHI M 33[auy 110 TeMaM, U3JI0KEHHBIM B 4
pasnaene nanHoi PITJ]. Bumetsl XpaHATcs Ha KaQeape v yTBEP KICHBI €€ 3aBEIYIOIINM.

IIpumMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

CucremMa aBTOMAaTHYECKOTO KOHTPOJISI COCTOUT H3...
00BeKTa KOHTPOJIS, TyBCTBUTEIFHOTO JIEMEHTA, JINHUN CBS3H, H3MEPHUTEIFHOTO YCTPONHCTBA;
00BeKTa KOHTPOJIS, TyBCTBUTEILHOTO IEMEHTA, U3MEPUTEIFHOTO YCTPOHCTBA;
YYBCTBUTEIILHOTO 3JIEMEHTA, JINHUH CBSA3U, U3MEPUTEIILHOTO YCTPOUCTBA;

YYBCTBUTEJIBHOIO JIEMEHTA, TUHUH CBA3H;
OBEKTa KOHTPOJIS, JINHUI CBA3U, N3MEPUTEILHOTO YCTPOICTBA.

Usmeputs

— 3TO 3HA4HuT...

MOJIy4YUTh PE3yNbTaT;




CPaBHUTD II0JIy4EHHYIO BEJIMUYUHY C 3alaHHOM;
€O3JaTh JUCTAHIIMOHHYIO CHCTEMY;

CPaBHUTb HECKOJIBKO BEJIMUUH;

OIIpENENIUTh TEKYIIUI TapaMeTp.

[MepBuyHEIA TpeoOpazoBaTeNb MpeAHA3HAYCH [UIS. . .

YCTaHOBKHY Ha IIHTE;

npeoOpa3oBaHysl CUTHANIA B MHUIYY H3MEPEHUS;

npeoOpa30BaHUs H3MEPAEMO BEITMYMHBI B OIPEICIICHHBII CHTHAI,
CYMMHPOBaHUS BEJTHYHH;

W3BJICYCHUS KBAIPATHOTO KOPHSI.

JlelicTBus1, HaNIpaBJICHHBIC Ha ITOICPXKAHUE WITH YITydIIeHHe (QYHKIHOHHPOBAHUS 00BEKTA YIIPABICHUS — 3TO. ..
yIIpaBIICHHE;

KOHTPOJIb;

TEXHOJIOTUYECKUIN KOHTPOJIB;

cHucTeMa;

3aIInTa.

YeTpoicTBO, peiHa3HaueHHOE ISl OTIOBEICHHS IIEPCOHANA O TEX WM MHBIX COOBITHAX B OOBEKTE yIPABICHNUS MOAauei 3BYKOBBIX
M CBETOBBIX CHTHAJIOB — 3TO. ..

KOHTPOJIED;

peryisiTop;

CUTHAJIHM3AIIHS;

OJIOKHPOBKA;

KIJIamaH.

Cucrema ynpapieHHs — 3TO. ..

CUCTEMa OIOBEIICHUS [IEPCOHANA;

cHcTeMa NMPOTUBOMOKAPHON 3alLUTBI;

cucreMa NPOTUBOABAPUMHON 3allUThI

COBOKYITHOCTb TEXHOJIOTHYECKUX [IapaMETPOB U 3HAYCHUN;

COBOKYITHOCTH IIepcoHalia U aBTOMaTHYECKUX YCTPOMCTB, CBI3aHHBIX OOIIeH 3a1aueil ynpaBieHuUsI.

Kaxoro Buza curnanusanuy He CylEeCTBYeET?
IpeaylnpeIuTeabHON;

CHTHAIM3AIUHU MOJIOKEHUS] 00BEKTa;
aBapuitHOM;

KaJIpOBOH;

MIPOTHUBOIOKAPHOMU.

Hasnauenue cpeacTs KOHTPOIISL

JUTS IPEAOTBpAIIEeH s aBapuii, B3phIBOB, T0KaPOB;

JUTSL OTIOBEILICHUS TIEPCOHAJIA O HAPYIIEHUSAX TEXHOJIOTHYECKUX MapaMeTPOB;
JUTSL TIOTTYYEHHST U OTOOPAXKCHHUS TEKYIUX 3HAYCHUH TapaMeTpoB MPoIecca;
Ut omoBeneHust 00 yBemmueruun [1JIK;

JUTS 3aIUTHI CUCTEMBI YIPABIECHUSI.

[TapameTpsI, XapaKTepU3yIOIIIE YCIOBHS IPOTEKaHUS ITPOIIecca BHYTPH alllapara, Ha3bIBaroOTCs. . .
BXOJIHBIE

KOHTPOJINPYIOLIHE

BBIXO/IHBIC

PEeXUMHEIC

TEeKyIHeE.

Uro siBisieTca ocHOBHBIMU XapakTepuctukamu ACY TII ?

O¢dexr ot ee co3nanus U QYHKIUH, BHIIONHAEMBIE CHCTEMOI.

HaznaueHue cucteMbl U QyHKIMH yIIPaBICHHs, BBITOJIHIEMbIE CHCTEMOIA.
Llens co3manus u HHGOPMAIOHHEIE (QYHKIMH, BEIITOTHIEMBIC CHCTEMOM.
Lens GyHKIMOHNPOBAHUS U XapaKTEPUCTUKI TEXHUIECKIX CPEACTB CUCTEMEI.
Henb ee co3nanust U GyHKINH, BBITOTHAEMBIE CUCTEMO.

Kax pazpenstores dyrakim ACY TII mo nx npegHa3HaueHHIO?
OCHOBHBIE U JIOIIOJHUTEIIbHBIE

XapaKTepPUCTUYECKHE U YCIOBHbIE

OCHOBHBIE U BCTIOMOTATEJIbHbIE

YIIPABIAIOIIUE U BCIIOMOTATENIbHbIE

KOJIMUECTBEHHBIE U Ka4eCTBEHHBIE




[Tepenaua ACY TII B mpOMBIIUIEHHYIO SKCIUTyaTAIUIO TTOITBEPIKIACTCS:
IIPOTOKOJIOM OIIBITHOM 3KCILTyaTallu

YTBEPKIE€HHBIM TEXHUYECKUM 3a/IaHUEM

AKTOM MPUEMO-CIATOYHBIX UCTIBITAHUI

TEXHUKO-3KOHOMHYECKUM 00O0CHOBAHUEM

9KCILIYaTallMOHHOW JOKyMEHTalen

[IpenBaputenpHast OLleHKa BOBMOXKHOCTHU peann3anun ocHOBHBIX GpyHKmiA ACY TII ocymiecTBisieTcst Ha CTaIHH:
pa3pabOTKN TEXHIKO-3KOHOMHYECKOTO 000CHOBAHHS.

pa3paboTKH 3CKU3HOTO MPOEKTa

pa3pabOTKU TEXHHYECKOTO 3aJaHUs

pa3pabOTKH TeXHOPaOOUero mpoeKTa

pa3paboTKu peKOMEHIAIN Mo MOATOTOBKe 00bekTa K BBoAY ACY TII

Kak cnemyer onpeaenuts NpoeKTHYIO poueaypy?

AITOPUTM BBIIIOJHEHUS POEKTHOTO PEIIEHUS

COBOKYITHOCTbH JICHCTBUIA, BBITIOHEHNE KOTOPBIX 3aKaHUMBACTCS MIPUHATHEM U 0(OPMIICHHEM ITPOEKTHOTO PEIICHHS
MOCJIEI0BATENbHOCTD ACHCTBHI peaan3aliy IPOEKTHOTO PEIleHUs

MOCIIE0BATENBHOCTD AEHCTBHN, 3aKaHUMBAIOIAsCS U3TOTOBIEHUEM IPOEKTHOM JOKyMEHTALUH

nporexypa ohopMIICHIS IPOEKTHOTO PEIICHAS

TpeboBanus k moMelneHusM, rae Oyaer pacnonaratbess ACY TII, hopmupyroTcs Ha cTaguu:
pa3pabOTKN TEXHHKO-3KOHOMHYECKOTO 000CHOBAHHUS

pa3paboTKH TeXHOPAOOUero mpoeKTa

pa3pabOTKU TEXHHYECKOTO 3aJaHUs

pa3pabOTKU SCKH3HOTO IPOEKTa

pa3paboTKu peKOMEHAAINH 1Mo MoAToTOBKe 00BhekTa K BBOaY ACY TII.

Omnpenenure craauu npoextuposanus ACY TII

TEXHHKO-IKOHOMHYECKOe 000CHOBaHHE, CMETHBIN pacyeT U paboduii mpoeKT
TEeXHUYECKUH IPOEKT, paboumii IpOeKT

TEXHUKO-IKOHOMHYECKOE 000CHOBAaHHE M TEXHOPAOOUHi TPOEKT
TEXHHKO-9KOHOMHYECKOE 000CHOBAHHUE, TEXHUUECKOE 3aIaHHe, TEXHO-PaOOYHid IIPOSKT
TEXHUIECKOE 3aJ]aHne, TEXHUUECKHUH POEKT, paboyunii MpoeKT

Onpenenute paboThI, BEITIOTHIEMbIE Ha CTAJIHH Pa3pab0OTKH TEXHUIECKOTO 3aJ[aHUs Ha CO3/IaHNE CHCTEMBI YITPaBIICHHUS.
cocraBieHue (yHKIHOHATLHOW CXEMBI KOHTPOJIS U PETYIUPOBAHHUS

cocTaBieHue Texauyeckoro 3aganus Ha JICKP

oTpeieNiecHHe OCHOBHBIX MapaMeTpOB M TPEOOBaHUH K HMHPOPMAIIMOHHOW YaCTH CUCTEMBI YIIPABICHUS

(hopMupoBaHHE TEpEYHs MOJCHCTEM U 3a/1a4, BXOAAIINX B CHCTEMY YIIPaBJICHUS, OTIPE/IeIeHIe COCTaBa U TpeOOBaHHH K
o0OecreunBaroIieil 4yacTu

OPHUEHTUPOBOYHBIN BHIOOP UCTIOJHUTEILHBIX MEXaHU3MOB CUCTEMBI YIIPABJICHUS U COCTABIICHUE 3asiBOK Ha anmaparypy

Omnpenenure MpaBUiIo, IO KOTOPOMY HEOOXOIMMO OCYIIECTBIISTH BHIOOP KOHKPETHBIX THUIIOB YCTPOHCTB aBTOMATHKH
JUISL KOHTPOJISL ¥ PEryAUPOBaHUS OJANHAKOBBIX TapaMETPOB CIeAyeT IPUMEHSITh IPHOOPHI OANHAKOBOTO Kilacca
KJIacC TOYHOCTH NPHOOPOB JOJDKEH COOTBETCTBOBATh TEXHOJIOTMYECKUM TPEOOBAHHUAM

B YCJIOBHSIX 3aITBUICHHBIX ITPOMBIIUICHHBIX TIOMEIIEHHH PeKOMEHAYETCS IIPAMEHSATH THEBMaTHIECKHE ITPHOOPEI
clenyeT OTAABaTh IPEANOYTECHUE aBTOMATUYECKUM YCTPOMCTBAM OJJTHOIO U3TOTOBUTEISL

JUISL MECTHOTO KOHTPOJISI PEKOMEH/IYIOT MHOTOTOYEYHbIE ITPUOOPHI

UYro m3o0pakaercs Ha pyHKIIMOHANBHON cxeme?

nprOOpPBI, KOMMYTAlIMOHHAS arIiapaTypa U ycTpoHCTBa, B3aMMOACHCTBHE KOTOPBIX 00eceunBaeT pyHKIMOHUPOBAHHE JTOKAIBbHBIX
CHCTEM KOHTPOJISL M PETyIINPOBAHUS

TEXHOJIOTHYECKOEe 000PyI0BaHNE 0OBEKTA YIIPABIICHNS, OPTaHbI YIIPABICHNS MaTe-pHAIbHBIMHU ITOTOKAMH, IPHOOPHI U CPENICTBA
KOMMYTAI[UH CXEM

TPaHCHOPTHBIE MarkCTPAIN U TPYOOIIPOBOABI JUISl TEXHOJIOTHYECKOTO 000PYJ0BaHMs O0BEKTA YIIPABICHUS, OPTaHbl YIIPABICHUS
MaTepHaIbHBIMU TIOTOKAMH, IPUOOPHI B CPENICTBa KOMMYTAIIHU CXEM

TEXHOJIOTHYECKOEe 000PYI0BaHHE 0OBEKTA YIIPABICHNS C TPAHCIOPTHBIME MAariCTPAJISIMI, OPraHbl YIIPABICHHS MaTepHaIbHBIMU
HNOTOKaMH, MPUOOPHI U CPeICTBA KOMMYTALMH CXEM

TEXHOJIOTUUECKast CXeMa 1IN alllapaToB 00bEKTa yIpaBIeHUs U annapaTypa CpeICTB aBTOMATH3ALUU CHCTEMBI YIPaBICHUS

Omnpenenure paboTHI, BEIIOTHAEMbIE B cocTaBe padouero nmpoekra ACY TIT

pa3paboTKa MPUHIMITHATIBHON TEKTPUUCCKON CXEMBI

(hopmMupoBanue cBoIOK 0 pabore oobekTa u ACY TII

(bopMHUpOBaHUe EepeyHs 3a1a4 CUCTEMBI YITPABICHHS

YTOYHEHHE M JACTATU3aLHs IPOCKTHBIX PELICHHUH 110 (QyHKIIMOHAIBLHON U 00eCIeYHBaIOIICH YacTsIM




YTOYHEHHE U AeTaau3alus (yHKIIHOHAIBHOM CXEeMbI KOHTPOJIIS U PEryIHPOBaHHS

ITpu BrroueHNH Kakux ycTporcTs curHanmn3ammn ACY TII omHOBpeMEHHO TOJDKHBI cpadaThIBaTh CPEICTBA 3AIIUTHI?
JIaMIIO4Ka, Ty0K U PEBYH

CHpEHa, TyIOK U PEBYH

3BOHOK, CUPEHA, I'yJJOK 1 PEBYH

JIaMIIOYKa U CUpEHa

JIaMII04Ka, 3BOHOK, CUPEHA, I'yI0K U PEBYH

TpeboBanus o odecrnedeHuto Texandeckux cpeacts ACY TII Bcemu HeOOXOAMMBIMU BUIAMH SHEPTUH, HOPMHUPYIOTCS Ha CTAJTHH:
pa3pabOoTKu TEXHUKO-KOHOMHUYECKOTO 000CHOBAHUS

pa3pabOTKU 3CKH3HOTO MPOSKTA

pa3pabOTKU TEXHHYECKOTO 3aIaHUs

pa3paboTKu TEXHO-paboyvero nmpoeKTa

pa3paboTKu peKOMEHAAINH Mo MOAroTOBKe 00bekTa K BBoAy ACY TII

Onpenenure paboTHI, BEITIOTHAEMbIE Ha CTaTiH "TeXHUICCKUH MPOCSKT"

pa3paboTka (GpyHKIIHOHATBHONH CXEMBI

pa3paboTka 1 000CHOBaHME MPOEKTHBIX PELICHUH M0 (PYHKIHOHATIBHON YaCTH CHCTEMBI YIIPaBIICHHS
BBINOJIHEHHE YEPTEXKEIl HECTAHIAPTHBIX YCTPONCTB aBTOMATH3ALUH

COCTaBJICHHE 3aKa3HBIX CHEIM(HUKAINIT HA OCHOBHOE 000PYOBaHHE

000CHOBaHME BEIOOPA KOMILIEKCA TEXHHUECKUX CPECTB YIIPABICHHS

JIyis dero npemHa3zHavaroTCs MaHes I  (IMUTHI) U MyJIbTHl aBTOMATH3aIUHU?

JUTS pa3MeIIeH s OJIOKOB MTUTAHMUS allapaTyphl YIIPABISHUS U BCIIOMOTATENbHBIX YCTPOICTB

JUIS pa3MeIIeHUsl B MyHKTax YIpaBieHHs YCTPOUCTB AUCTAHLIMOHHOTO YIIPABICHUS TEXHOJIOTHYECKUMH MIPOIlecCaMH Ha 0OBbEKTe
JUTSL pa3MeIICHHs] BTOPUYHBIX H3MEPUTEIBHBIX MPHOOPOB, CHTHATIBHEIX YCTPOWCTB, alnaparypbl yIpaBIeHUS U BCIIOMOTATEIBHBIX
YCTPOMCTB K HUM

JUIS y1oO0CTBa MOHTa)Ka M HAJIAAKH YCTPOMCTB aBTOMATH3ALMU M EHTPATM30BAHHOTO YIPABIEHUS 0OBEKTOM

JUISL CHDKEHHUS 3aTpaT Ha PEeaIM3aliio CUCTEMbI YIIPABICHUS TEXHOIOTHYECKUMH IIPOLIECCaMH

3amadga ONTHMAIBHOTO YIPABICHNS TEXHOJIOTHYECKUM IIPOIIECCOM CUUTAETCS IOCTABICHHOM, eciu:

pa3paboTaH TEXHOJIOTHYECKHI PErlaMeHT BEeACHHUS MpolLecca

BBITIOJIHEH aHAJIN3 TEXHOJIOTHUECKOTO MpoIiecca Kak 00BbEKTa YIIpaBIeHHs

BBIOpaH ( WUIM Ha3Ha4eH) (QYHKIMOHAI, OTIpeieeH SKCTpeMyM (YHKIIHOHANIA, OMICAHBl OTPaHIYCHHUS THIIA PaBEHCTBA H
HEpaBEHCTBA U BEIOPAH METOJ €€ PeIICHUs

BBIOpaH ( WM Ha3Ha4YeH) (QyHKIMOHAN, OTPEACIICH SKCTPpeMyM (YHKIMOHANIA, OIIMCAHBI OTPAaHUYCHHS THUIIA PABEHCTBA U
HEpaBEHCTBA

BBIOpaH ( WJIM Ha3HAYCH) MIHUMYM (YHKIIHOHAJA, OIMCaHbl OTPaHWICHHS THIIA PABEHCTBA U HEPAaBEHCTBA

Jl7st 4ero npeaHa3HavaloTCs CXEMbl BHEITHHUX 3JIEKTPUYECKUX M TPYOHBIX IIPOBOAOK?

JUTSL I300paKEHHS NIEKTPUIECKHUX CBSI3eH, MPOKIIAABIBACMBIX BHE IIUTOB U ITyJIHTOB

JUISL N300paXEHHs HIEKTPUIECKHUX CBSI3eH, MPOKIIAABIBAEMBIX B IIUTAX U MyNIbTax

JUIs MAEHTU(QUKALUY YEKTPUYECKHX CBA3€H, MPOKIaAbIBa€MbIX BHE IIUTOB U MYIBTOB NpH MOHTaxe 1 Hanagke KTC

JUISl yTOUHEHUS EKTPUUYECKUX LieTel KOHTPOJIS U pErylIupOBaHMsl, IPOJIOKEHHBIX BHE IIUTOB U ITyJbTOB

JUISL HI300paXKEHHS AIIEKTPUIECKUX CBsI3el Mexay obopynosanueM ACYTII, npoxiagsIBaeMBIX IO TEPPUTOPHH II€Xa WM yIacTKa

YT0 cocTaBisieT cosiepiKaHe JOKyMEHTallul OpraHu3anoHHoro odecneyeHus ACY TII?

conepxut onucanue Gynkuid ACYTII o obecriedennio ycroitunsoro pynknuornpoBanus ACYTII, ycraHapnuBaeT mpaBmia
B3aMMOJICHCTBUS TOJDKHOCT "HBIX JIMI IO 00eciieueHHI0 HaIexHoro Gpynkunornuposanust ACYTII

COZIEPKUT OITMCaHUE KOMIUIEKCA TEXHHUECKUX CPEJICTB M IIPOTrpaMM 110 odecreyeHuIo ycroitunsoro ¢ynkuuonnposanns ACY TII
W ISHCTBUHN TOJKHOCTHBIX JIMI] IO 00ECIIeUeHHIO Ha-eKHOTO (yHKImoHUpoBanus ACY TIIc

COJICPKHUT OITHCAHKE ISHCTBHUH IIepCOHaIa [0 MPEIOTBPAIICHHIO PAa3BUTHUS aBapUIHBIX pexxnMoB pabotsr ACYTII, ycraHaBnHuBaeT
(yHKIUY, TIpaBa ¥ 00S3aHHOCTH JOJKHOCTHBIX JIUI] B CUTYaLlUsIX

COZIEPKHUT OIMCaHUE JICHCTBHUI ITepco—Hasa 1o obecriedeHuIo ycroiunBoro ¢ynkiuonuposanust ACYTII, ycranasnuBaer
(yHKIMH, TIpaBa ¥ 005S3aHHOCTH JOJDKHOCTHBIX JIMIT IO o0ecnedeHnio Ha—exkHoTo (yHKumnonuposanus ACYTII

COJIEPKHUT OMUCAaHHE ycToW4unBOoro pexknMa Gynkiuoruposanus ACYTII, ycranasnuBaer npasBa U 00S3aHHOCTH JOKHOCT "HBIX
a1 o obecrniedeHuto HagexHoro Gyrkironuposanus ACYTIT

3asBOYHbIEC BEJJOMOCTH Ha TEXHUYECKHE CPEACTBA ABTOMATU3AINH NTPEAHA3HAYCHBI:

JUIS 3aKa3a 000pyIOBaHUS, MAaTEPUAIIOB, MOHTaKHBIX pa0OT U OIIEHKH 00beMa TPYA03aTpaT Ha CO3aHHE CUCTEMBI YIIPaBICHHs

JUISL OTIpeJIeIIeHHs] ITOCTABIINKOB 000PyI0BaHHs, MATEPHAIIOB, HCTIOJIHUTENICH MOHTAXHBIX pabOT U 3aTpaT Ha CO3JaHUE CHCTEMbI
YIIpaBJICHHS

JUISL OIIpeIeNIeHUs] CTOMMOCTH 000pyI0BaHNUS, MaTepHaIOB, MOHTaXXHBIX paboT U 00BbeMa 3aTpaT Ha CO3IaHHE CUCTEMbI YIPaBICHUS
JUIsL oripeienieHust croumoctH obopynosanns KMIInA 1 oObeMa 3aTpar Ha co3JjaHHe CUCTEMBI YIPaBICHUS

JUTSL OIpeieNieHust 00beMa 000pyIOBaHHS, MaTe "PHAIOB, MOHTAXXHBIX Pa0OT M 00beMa 3aTpar Ha CO3J[aHUE CHCTEMBI YIIPABICHHS

Ormpezenure NPUPOLY MPOLECCa aBTOMATHYECKOTO YIIPABIICHUS




MaTepUaJbHbINA
UH(OPMaLMOHHBIN
AIIEKTPUUECKUH
HENPEPBIBHBIN
JIUCKPETHO-HETPEPbIBHBIN

Kaxwue BunbI 0OecTiedeHuil SBISIOTCS HEOOXO0IMMBIMU H JIOCTATOYHBIMU JIJISI HAMAKK 1 dkcrutyatarmun ACY TIT?
MIpOrpaMMHOE

TEXHHUYCCKOE

OpraHu3aIMOHHOE

JoxymenTtanus padouero npoexkrtupoBanus ACY TII pazaensiercs Ha:
00IIECHCTEMHOTO U IPOTPaMMHOTO 00eCIIeUeHHs

0O0IIECHCTEMHOTO, TEXHHYECKOTO ¥ IPOTPaMMHOTO 00ECTIeueHUH

00IIECHCTEMHOTO, TPOrPAMMHOTO, TEXHUUECKOTO U OPTaHU3aHOHHOTO 00eCIeUeHUH
HPOrPaMMHOI0 ¥ OPraHU3aMOHHOTO 00ecTIeueHUH

TEXHHYECKOTO ¥ OPTaHU3AIIMOHHOTO 00eCcTIedeHH

Jlnst uero ciyaT MOHTa)XHbBIE YEPTEKH?

JUISL OTIpeJielIeHHs ITOTPEOHOCTH IIPOEKTa B MOHTAXKHBIX M3/ICIHUAX U 3aIIOPHOM apMaType

JUISL OIIpeIeNIeHUs] TOTPEeOHOCTH IIPOEKTa B KOMMYTAITOHHOM ammapaType 1 KaOenbHOH MPOTyKITHH

JUISL BBITIOJTHEHUSI MOHTaKa IIUTOB, ITyJIbTOB U KaOENIBHBIX TPacc

JUISL OTIpeJielIeHHs TPYA03aTpaT Ha IPOU3BOJICTBO MOHTaKHBIX paboT Ha 0ObEKTE

JUTS TIPOM3BOJICTBA MOHTQKHBIX pabOT B YaCTH YCTAHOBKH IUTOB, TaHENEH U MyJIHTOB, BHEIIUTOBBIX TPUOOPOB U MTPOKIIAKU
JNEKTPUUYECKUX Kabemel 1 TpyOHBIX IIPOBOJIOK

Omnpenennre CBOWCTBAa 00BEKTa YIIPABICHHS, BaXKHBIC IS IIPOSKTHPOBAHUS CUCTEMBI YIPABIICHUS
BpeMsI peakIMH U 3alla3/bIBaHue

mapaMeTpsl pabodero NpocTpaHCTBa

CBOMCTBa mepepadaThIBAEMBIX IIPOAYKTOB

CTaTHYECKUE U TUHAMHYECKUE XapaKTEPUCTHKA

TeMIIepaTypa Iporecca B 00beKTe

Kaxkwue 3amaun yrpasienus MoryT ObITh pean3oBadbl B ACY TII, BeimonHstomeid HHGOpMauoHHbIe (QYHKITHH?

BCE 33/1a4H TIPHUCYIIHE [IEHTPATIN30BaHHON CHCTEME aBTOMATHUECKOTO PEryINPOBAHMS TUTIOC 334y ONTHMHU3AINN

BCE 33/1a4 NPUCYIIUE [IEHTPATH30BaHHONW CHCTEME aBTOMATHUECKOTO PEryIUPOBAHUS

BCE 3aJ]a4 IPUCYILIHIE HEHTPAIU30BAHHON CHCTEME aBTOMAaTHUECKOTO PEryIMPOBaHUs IIJIIOC 33Ja4H 110 OLEHKE KOMITJIEKCHBIX
TEXHUYECKUX M TEXHUKO-3KOHOMHYECKHX ITOKa3aTeel

TOJIBKO 3a/1a91 LIEHTPATH30BAHHOTO KOHTPOIIS

BCE 3a/1a4d IPUCYILIUE HEHTPATN30BAHHON CHCTEMe aBTOMAaTHUECKOTO PEryIMPOBaHUS IJIIOC 33424 110 UIEHTU()UKALIIH
[apaMeTPOB MOJIENIM 00bEKTa YIIPABICHUS

CyIecTBeHHBIM HEIOCTAaTKOM LieHTpanu3oBanHoi ACY TII sBnsercs:
TPYAOEMKOCTh B 00CITy>KUBaHUU

MHHHMAaJIBHOE BpeMsT HapaOOTKH Ha OTKa3

OTpaHUYeHHAst THOKOCTh

CJIOXHOCTbD TIPOTPAMMHUPOBAHUS

BBICOKAsi CTOMMOCTb JIMHUI KOMMYHHUKAINi1

Omnpenenure 0HO U3 OCHOBHBIX MpefHAa3HaYeHUH cIykObI sxkcrutyatarus ACY TIT

obecnieuenne ACY TII u peMOHTHO# CTy:KOBI SHEPTHEH U PACXOAHBIMH MaTepUaTaMu

KOHTPOJIb COCTOSIHHUS IIPUBOJIOB OCHOBHOTO 000PYIOBaHHS IEpeAeia H BOCCTAHOBIEHHE HX Pa0OTOCIIOCOOHOTO COCTOSHHUS TIPH
OTKa3ax

MIPOBEpPKa HCIIPABHOCTH CPEACTB U3MEPEHUS TEXHOIOTUIECKUX TapaMeTPOB U OlLIeHKa cOOTBeTCcTBUS uX T3 Ha coznanue ACYTII
JIMKBUAAIHS cOOEB IMPOrPaMMHOTO 00ECIICUCHUS N3-3a HEeIIPaBIIIBHOM paboTs! amemeHToB KTC

npodumnaktudeckoe Texandeckoe odcmykuBanne KTC ACYTII B COOTBETCTBUM € YTBEPXKJICHHBIM B YCTAHOBJICHHOM TOPSIIKE
perIaMeHTOM TEXHUYECKOTO 00CITyKUBaHUS U TPeOOBAaHUSAMHE TEKyIIeil SKCILTyaTalluu

UTo Ha3bIBaIOT IPOEKTHHIM peLIeHueM?

TEXHHYECKOE PEIICHNE, TO3BOJIAIONIEE IPOIBIHYT IPOCKTHYIO PaboOTy

KOHEYHOE TeXHHUYECKOE pellleHNe, pa3peliaroliee IpodieMy NpOeKTHPOBAaHUS Ha OIIPEIeICHHOM 3Tare
HPOMEXYTOYHOE MIIM KOHEYHOE ONMCAaHNEe 00BEKTa IPOESKTHPOBAHMS, HEOOXOANMOE U OCTAaTOYHOE JUIS JaTbHEHIIIEro
IIPOEKTUPOBAHUS

IpUeMIIeMOe TeXHUYIECKOe pelIeHre MPoOIeMbl, BO3HUKAIOIIEH B IPOIECCE TPOSKTUPOBAHUS

TEXHUYECKOE PEeIIeHHE JUIsl (PUKCHPOBAHHOTO aCIIeKTa MPOEKTUPOBAHNUS CHCTEMBI yIIPAaBICHUS

Kak BbIOpaTh mapameTpsl, KOTOpPbIE HEOOXOAUMO KOHTPOJIUPOBATH?
HE00X01uMo 00ecTeunTh MOJIHOE MPEACTABICHUE O MpoLecce




HEeo0X0AUMO, YTOOBI IPU MAaKCUMAIILHOM YHCJIE TapaMeTPOB 00eCeYnBanoch IOIHOE MPEACTaBICHUE O IpoLecce
HEeo0X0IMMO, 4TOOBI 00eCIIeuNBaIACh YIIPABISIEMOCT IIpoLiecca

HEeo0X0MMO, 9TOOBI IPH MHHUMAIBHOM YHCIIE TTAPaMETPOB 00ECIEUNBATIOCh HAOOIIEE TTOJTHOE IPEACTABICHHUE O IIPOLIEcCce
HEeo0X0aAnMO, YTOOBI IPH MUHUMAIFHOM YHCIIC TapaMeTPOB 00EeCIEeYNBAIOCh HAMITYYIIIasl YIIPABIIEMOCTh Ipolecca

Onpenenure uapopmarmonubie pyuakiun ACY TIT

c6op nHpOopMannu, GOPMUPOBAHHE YIIPABISIONINX BO3CHCTBHUIMA

MpOBEpKa HCIPABHOCTU KOHTYPOB PETYIHPOBAHMS, IEPBHYHAS 00pabOTKa JaHHBIX

cOop uH(pOpPMAIHH, BKIFOYCHUE PEKUMOB YIIPABICHHUs, 00CITY)KHBAaHUE CHCTEM aBTOMAaTHYECKOTO KOHTPOJIS

cOop mHpOPMAIHH, IPOBEPKa HCIOTHEHNS YIIPABIAIOMINX BO3IEHCTBHI, 0OCITY)KUBaHHE CHCTEM aBTOMAaTHYECKOTO KOHTPOIS U
peryaupoBaHus

c6op nHpopmanny, nepBudHas 00padboTKa TaHHBIX, 00CTY)KHBAaHHE CUCTEM aBTOMATHU4e-CKOT'O KOHTPOJISI U PeryIHpOBaHUs

TIpu MeTposToTHYECKOH OlleHKe M3MepHUTENbHBIX KaHaioB UVC nenecoodpa3zHo MPUHSTH, UTO paclpeelieHHe TOTPEITHOCTEH
snemenToB UK B JArana3oHe, OrpaHMICHHOM IpeacIaMu JOIMMYCTUMBIX HOI‘pCmHOCTCﬁ, COOTBETCTBYET paCpEACICHUIO:
CrproieHTa

paBHOMEPHOMY

Penes

c2-pacnpesieneHuIo

HOpMaJIbHOMY

Jnis yero nmpenHa3zHaueHbI KOHIIEBBIE BRIKITIOYATENIN UCIIOIHUTEIb-HOTO Mexanm3ma MOO?

OTKJIFOUCHHUE IyCKATENs SJICKTPOABUTATENsl B MOMEHT TIePerpy3Ku

(hopMHpOBaHNE CHTHANA O TIOJIOKEHUH PETryIHpPYIOIIEro oprasa

(hopMupoBanue curaaiza 00 0CTaHOBKE 3JIEKTPOIBUTATEIS

OTKJIFOUCHHUE PETyJISATOPa B MOMEHT JOCTHYKEHHS PETYIUPYIONIMM OPraHOM KpailHUX IOJI0KEHU I

OTKJIFOUCHHUE IyCKATENs MJICKTPOIBUTATENS B MOMEHT JIOCTH)KEHHUS PETYIHPYIOIIMM OPraHOM KPAiHUX ITOJIOKSHUI

Kak BIOpaTh mapaMeTpsl, 0 KOTOPBIE HEOOXOAUMO CUTHATN3HPOBATH?

BCE NapaMeTpbl, HApyIIEHHE KOTOPBIX MOTYT IIPUBECTH K aBapUM MJIM HAPYIICHHIO TEXHOJIOTHYECKOTO PeXXnMa

BCE IIapaMeTpBl, U3MEHEHUS KOTOPBIX MOTYT IIPHBECTH K HECYACTHBIM CITyJasiM

BCE IIApaMeTPBI, U3MEHEHUS KOTOPBIX MOTYT IIPUBECTH K aBapUH, HECYACTHBIM CITy4asM WM CEpPbe3HOMY HapyIICHUIO
TEXHOJIOTUYECKOTO PeXKUMa

BCE IapaMeTpbl, HAPYIIEHHUs] KOTOPBIX MOTYT IIPUBECTH K HECUACTHBIM CITy4asiM MM CEPhE3HOMY HAPYIICHUIO TEXHOJIOTHYECKOTO
pexnMa

BCE IIapaMeTPBl, U3MEHEHUS] KOTOPBIX MOTYT IPUBECTH K CEPhE3HOMY HAPYIICHUIO TEXHOJIOTHYECKOTO PeKUMa

J1st 4ero uCnonb3yeTcs TOPMO3HOE YCTPOHCTBO B HCIIOTHUTENBHOM 3JIEKTPUYECKOM MEXaHU3ME?
JUISL YBEIMYEHHS TPEHUSI BEIXOAHOTO Bajla IIOCIIE MIPEKPAIeHNS JEHCTBHS YIIPABIAIOMNX UMITYJIECOB
JUISL yMEHbIIIeHHs BbIOera Bana JBUraTels nocie IpeKpamieHus AeHCTBUS yIpaBISIOIMUX UMITYIbCOB
JUISL CHUKEHUS! BBIOETa BBIXOHOTO Bajla B MOMEHT MIOBOPOTA PETyNUPYIOIIEro opraHa

JUIS YMEHBIIEHHS BBIOETa BEIXOIHOTO BaJla ITOCHIE MPEKPAIECHHS IEHCTBIS YIPABILIONINX UMITYIbCOB
JUISL YMEHBIIEHHs H3HOCA BBIXOJHOTO Bajia

Ha xaxoit craguu coznanust ACY TII npoBozasitcs npuemMo-cIaTOYHbIE UCTIBITAHUA?
TeXHO-pabodero MPOeKTUPOBAHUS

aHanu3a QyHKIMOHUPOBAHUS

Ha BTOPOU MPOEKTHOW CTaANU

Ha JTale BBOJA B JEHCTBUE CTaIUH peaIu3aluu

Ha dTare aHanu3a (pyHKIMOHUPOBAHUS CTaJHH PeaIn3allin

[MonTeepxnenue neiecoodbpasznoctu coznanus dpdexrusHort ACY TII qocturaercs myTem:

BBITIOJTHEHHSI HAYIHO-FCCIICA0BATEIILCKAX U OTBITHO-KOHCTPYKTOPCKHX pabOT HA CTaANN TeXHUYIecKoro 3aganust Ha ACY TII
U3ydeHUs: HanboJee CI0KHBIX 3a/1a4 YIPaBICHHs

aHaJM3a TEXHOJOTMYECKOro Mpoliecca Kak 00beKTa ynpaBIeHUs

(hopMyIHPOBKH 3324 CHHTE3a AITOPUTMOB KOHTPOJIS M YIIPABICHHS

aHanM3a MH(POPMAIIMOHHBIX TOTOKOB

Moryt 1 TOI paborats B pexxume KOC?

MOTYT

HE MOTYT

MOTYT TOJIBKO TP HAIMYUU KOHJIEHCATOpa

MOTYT TOJIEKO MIPH OTCYTCTBUH TEIJIOBOTO ITIOTPEOHUTEIS

Moryt nu I[ITY KOC paborats B pexume TIL?
MOTYT

HE MOTyT

MOT'YT IIPH HAJIMYUU TEIUIOBOTO NOTPEOUTENS




MOTYT IIPY HAJIMYUU CETEBOM II0JOrPEBATENBHOM YyCTAHOBKU

bnounsie TOC — 310!

TOC, cobpaHHBIC U3 OTACIBHBIX OJIOKOB - HApOTeHEePaTOp, TYypOUHa, [ea’spaTop, KOHICHCATOP

T3C, cocraBneHHbIe U3 SHEPTOOIOKOB (B KOTOPBIX KX Typboarperat NpucoeanHEH K onpeieIEHHOMY aporeHepaTopy)
3C, BKIIOYAIOIINE B CBOM COCTAB PAa3IMYHbIE 10 HA3HAUCHHIO OJIOKH (IjeXa) — BOJONOATOTOBKH, TOTUIMBHBIN CKIIa,
TpaHc(opMaTopHas MOACTAHIS U T.11.

Heb6nounsie TOC — sro:

TOC, B KOTOPYIO HE BXOJAT HUKAaKUe OJIOKH (I1eXa) — BOJOIIOATOTOBKH, TOIUTUBHBIN CKJIa[, TpaHC(HOpMaTOpHAs ITOICTAHIHS | T.1I1.
TOC, B K0TOPOIT Typboarperatr coefMHEH INIaBHBIMHU TPYOOIIPOBOAAMH CO BCEMH apOTeHEepaTOPAMU CTAHIHH HIIH €€ 9acTH

T3C, B cocTaBe KOTOPOl HET TyOIb-0JI0KOB

Uro siBIIsieTCS TIOKa3aTeneM dHepreTHaeckoi 3 (HeKTHBHOCTH TypOOYCTaHOBKU?
YIEIbHBII pacxol mapa

YIEIBHBIN pacxo]l TEIIOThI

VICTBHBIN pacXxo TOIUTNBA

YAETbHOE IPOU3BOCTBO AIEKTPOIHEPTHH

Kak BiauseT moBBIIICHHE HaYaIbHBIX napaMeTpoB Mapa Ha TCIUIOBYIO S KOHOMUYHOCTb TOC.
MOBBIIACT TepMI/I'-IeCKI/Iﬁ KIT TCIIJIOCHJIOBOTO NUKJIa

IIOHMXKACT TepMI/I‘-IeCKI/Iﬁ KI1Q TCIIJIOCHJIOBOI'O IUKJIa

MOBBIIIACT TepMI/I‘leCKI/Iﬁ KIIA TETIJIOCUJIOBOI'O IUKJIa C OAHOBPEMEHHBIM CHH)XKCHUEM HAACKHOCTHU
IIOHMXKACT TepMI/I‘-IeCKI/Iﬁ KIIA TCTIJIOCWJIOBOTI'O IIUKJIA C OATHOBPEMCHHBIM YBCINYCHUEM HAIC)KHOCTHU

Kak nomkeH NoCcTynuTh ONepaTHBHO-AMCIIETYEPCKHI IEPCOHAN B CIIydae, eCIH MOIy4EeHHOE PACIIOPSHKEHHE BBILIECTOSILETO
OIIePaTHBHO-IMCIETYEPCKOTO MIEPCOHAIIA IIPEACTABIACTCS OLINOO0YHBIM?

BBITIOJTHUTH JAHHOE PACTIOPSHKEHHE, HO 0053aTENbHO ClIeNaTh 3alliCh B ONIEPaTHBHOM XKypHaie

BBIIOJHUTH JAHHOE PACHOPKEHHE OeCIIPeKOCIOBHO

HE BBINOJIHAT JIAHHOE PACIOPsDKEHHE HU B KOEM Cliydae

HEMEUIEHHO JIOJ0XUTH 00 OMMOKe JINITYy, TaBIIeMY TaKoe PacHopsKEHHE, B CITydae MOATBEP KICHHUS 3aaHus BEIIIOJIHUTH €ro U
CZIeNIaTh 3aIMCh B ONIEPAaTHBHOM JKypHaje

Kakune TypOUHBI YCTaHABIMBAIOT HA COBPEMEHHBIX MOITHBIX TOC?
TPaAHCIIOPTHBIE

napoBbIe

ra3oBbIe

THIPABIIMYECKHE

Io KakuM IpH3HAKAM PA3[CISIIOT EKTPUUECcKre cTaHK? BriOepuTe OAKH WM HECKOJIBKO OTBETOB!
0 BHJTY UCIIOJIB3yeMOH SHEPTUH

IO BHJLY TEIJIOBOTO JIBUTATEIIS

MO BHUJY YEKTPUIECKOTO JIBUTATEIs

1O BHJY OTITyCKaeMOM SHEPruu

Boasnble sxoHOMal3€ephl, IpeAHa3HaYeHHbIE Ul IOJ0TpeBa
BCE MIEPEUHCIICHHOE

MUTaTETbHON BOJBI

BOJIBI OBITOBOTO TOTpPEOIEHHS

YXOJSILUX U3 KOTJIa ra3oB

TemrmepaTypa eperpeToro mapa J0KHA IMOAISPKUBATHCS TOCTOSHHOM ...

HE BCerma

BCeraa

TOJILKO B KOHBEKTHBHOM Ia30X0JI€

TOJIEKO TIPH MOIEPKaHUH MAaKCHMAaJIbHOTO HCIIOIB30BAHMUS TEIUIOTHI YXOMAIIMX U3 KOTJIA Ta30B

ITpu pacmmpeHny napa B MHOTOCTYIICHUATHIX TYpOHHAX YICIBHBIAH 00BEM €ro OT CTYICHH K CTYIICHH.
BCE OTBETHI BEPHBI

YMEHbBIIAETCS

0CTaeTCsl HEM3MEHHBIM

BO3pacTaer

Yro momKHO OBITH 00ECHeUeHO MPH IKCIUTyaTalllH OXJIaAUTEIeH HUPKYIAIIHOHHON BOIBI?

ONITHMAJbHBIH PEKUM PabOTHI U3 YCIOBUH JIOCTHKEHUS HAUBBITOAHEHIETO (3KOHOMHYECKOT0) BaKyyMa IapoTypOMHHBIX
YCTaHOBOK M OXJIaXKAaromasi 3pGeKTHBHOCTE COTJIACHO HOPMaTHBHBIM XapaKTEePHUCTHKAM

oxJtaxaaomas 3¢ GeKTHBHOCTh B COOTBETCTBUH C IPOCKTHON JTOKYMEHTAaIIHEH

MaKCHUMaJIbHO BO3MOXKHBIN BaKyyM HapOTypOUHHBIX YCTAaHOBOK




ONTUMANbHBIC TEMIIEPATypHBIE HAIOPHI B KOHICHCATOPaX MapOTypOUHHBIX YyCTAHOBOK

B xaxoMm 13 yKa3aHHBIX CIIydaeB IIEPCOHAI TOJDKEH HEMEIUICHHO OCTAaHOBHUTH (OTKIIIOYUTE) KOTEN?

IpH TIpeKpaIeHnu qeicTus 6omuee 50 % mperoXpaHUTENbHBIX KIAaHOB WX APYIHX 3aMEHSIOIIX UX MPeIOXPaHUTEIbHBIX
YCTpPOMCTB

HPU HEOMTYCTUMOM NPEBBINIEHUN TEMIIEPATYPhl METajJIa OBEPXHOCTEN HAarpeBa, €CIIM NOHU3UTh TEMIIEPATYPY U3MEHEHUEM
pexuMa paboThI KOTIA HE yaeTCs

IPH BBIXOJIE U3 CTPOS BCEX IUCTAHIIMOHHBIX yKa3aTeneil ypoBHs BOIbI B 6apabaHe KOTIa

B kaxux cirygasx M3 mepedrciIeHHbIX KOTe JODKEH OBITh OCTAaHOBIICH MO PACTIOPSHKEHNIO TEXHUYECKOTO PYKOBOAUTEIS
3NIEKTPOCTAHINH C YBEJOMIICHHEM ANCIIETYEPa SHEPTOCUCTEMBI?

TOJIBKO B CJIy4ae HEIOIyCTUMOIO IIOBBIIIECHUS TEMIIEPATYpPhl METajLIa [IOBEPXHOCTEN HarpeBa, €CIU IOHU3UTh TEMIIEPATYPy
M3MEHEHHEM PEeXnMa paboThI KOTIA HE ylaeTCs

TOJIBKO B CIIy4ae PEe3KOro YXyALICHUs KaueCTBa MUTATENBHON BOJBI IO CPABHEHMIO C YCTAaHOBICHHBIMU HOPMaMU

TOJIBKO B CIIydae BBIXOJa U3 CTPOSI BCEX MUCTAHIMOHHBIX yKa3aTelell ypoBHs BOJBI B OapabaHe KOTIa

B JIFOOOM M3 NEPEUNCIICHHBIX CIIy4aeB, a TAKXKe ITPU HEUCIIPABHOCTH OTACIBbHBIX 3alUT WIN YCTPOUCTB AUCTAHIIHOHHOTO 1
ABTOMATHYECKOTO YIPaBICHUSIH KOHTPOIBHO-H3MEPHUTEIBHBIX IPHOOPOB

B kakux ciay4asx U3 MepeducIeHHbIX CUCTEMA 3alUThI TypOHHBI OT MOBBIILIEHUS YaCTOTHI BpaIlleHUs! pOTopa (BKIIFOUast BCE ee
2JIEMEHTBI) I0JKHA OBITh HCIBITAHA YBEIMUEHUEM YaCTOTHI BPAIIEHHS BbIIIE HOMUHAIBHON?

TOJIBKO I10CJIE KallUTAJILHOTO PEMOHTA

TOJIBKO TIPH MyCKe Mocie pa30opku aBToMaTa 6e30MacHOCTH

TOJIBKO TIE€PE UCIIBITAHUEM CUCTEMBI PETYITHPOBAaHHS COPOCOM HArpy3KH C OTKIIOYEHHEM IeHepaTopa OT CETH

TOJIBKO TIOCIIE MOHTaXa TYpOWHBI

B JIFOOOM U3 IIEPEUHCIICHHBIX CIIyJacB

B kakoM 13 NepeurclIeHHbIX CITy9aeB He JOMYCKaeTCs SKCILTyaTalusl TPYIIbI OJorpeBaTesiell BRICOKOTO JIaBJICHUS,
00BETMHEHHBIX aBapUHHBIM 00BOZIOM?

TOJIBKO TP OTCYTCTBUH MM HEUCIIPABHOCTHU JIEMEHTOB 3aIIUTHI XOTsI OB HA OTHOM MOJOTPEBaTENe BEICOKOTO AaBICHUS
TOJIBKO MPH HEUCIIPABHOCTH KJIalaHa PErysaTopa ypoBHs JIF0OOOT0 MO0rpEeBaTeNst BBICOKOTO AaBICHHUS

TOJIBKO MPH OTKJIIOYCHUH T10 Mapy JH000TO IMOA0TPEBATENS BHICOKOTO JABICHHS

B JIFOOOM U3 YKa3aHHBIX CITydaeB

B kakux cirydasx M3 MepedrciIeHHbIX TOMYCKAaeTCs IyCK TypOHHEI?

TIPY HEHCIPABHOCTHU XOTS OBI OZTHOM U3 3aIINT, NEHCTBYIOMNX Ha OCTAHOB TYPOWHBI

MIPU HEUCTPABHOCTH TETUIOBOW U3OJISIINH

NPY HATMYUH 1e(EKTOB CUCTEMBI PErYIHPOBAHUS U MApOPACIIPEACIICHUS, KOTOPhIE MOTYT NPUBECTH K Pa3roHy TYpOUHEI
TIPY OTKJIOHEHWH Ka4eCTBA CBEXKErO Iapa M0 XUMUIECKOMY COCTaBy OT HOPM

B kakoii cpoK TOJDKHBI OBITh MIPUHSTHL MEPHI K CHIYKEHHIO BHOPAIIMH MTOJIIMITHUKOBBIX OTOP MPH HPEBIMICHUH HOPMATHBHOTO
3Hayenus 4,5 mmxc-1, Ho He Gosee 7,1 MmXxc-1?

He 6oiree 1 cyTrox

He 6oitee 7 cyTOK

He 6onee 20 cyTok

He 6onee 30 cyTok

B xakoM ciydae TypOMHA IIPH OTKa3e B padOTe 3aIUT MOXKET HE OCTaHABIMBATHCS IIEPCOHATIOM HEMEUICHHO?

B CJIy4ae HEAOIYCTUMOTO OCEBOTO C/IBUIa POTOpPA

B CIIydae HeOIyCTHMOTO TIOHIDKECHHS Ieperaia JaBJIeHIH «MacI0-BOA0pOI» B CHCTEME YIDIOTHEHHH Baja TeHepaTopa
B CIIydae HEIOIyCTHMOTO TOBBIIMICHUS JaBICHUS B KOHAEHCATOPE

B CJIy4ae 3acaHKs CTONOPHBIX KJIAIIaHOB CBEXKEro Mapa WM Napa Iocie NpoMIIeperpesa

B kakux ciay4asx He JOIyCKaeTcs ITyCK SHeprodmoka?

TOJIBKO B CITydae HEHCHPAaBHOCTHU JIFOOO0H U3 TEXHOIOTHUECKUX 3aIllUT, AEHCTBYIONINX HA OCTAHOB 000PYIOBaHUS SHEProOI0Ka
TOJBKO B CITy4ac HErOTOBHOCTH K BKIIFOUEHHIO OJIOUHON 00eccOoNnBaloIel yCTaHOBKH

TOJIBKO IIPH HAJIMYUY HEUCIIPABHOCTH YCTPOMCTB JUCTAHIIMOHHOIO YIIPABIECHUS ONEPATUBHBIMU PETYIUPYIOUIMMU OpraHaMH, a
TaKkKe apMaTypoil, UCIIOJIb3YeMOU NIPU JINKBUAALUY aBaPUHHBIX CUTYaLUI

B JIIOOOM U3 MEPEeUUCIeHHbIX CIy4aeB, a TaKkxkKe MPH NOBPEXKIEHUH OOpP U MPYKHUHHBIX OABECOK TPYOOIIPOBOIOB

B kakoM H3 MepeInCIIeHHBIX CITy9aeB YHEProOI0K TODKEH OBITh HEMEIJICHHO OCTAHOBIICH ITEPCOHAJIOM IIPH OTKa3e B paboTe 3ammr
WM TIPY UX OTCYTCTBUU?

TOJBKO B CIIy4ae OTKIIIOUCHUS TeHepaTopa Win TpaHchopMaTropa 3HeprooIoka 13-3a BHyTPEHHETO OBPEXKICHHS

TOJIBKO B CITy9dae OTKIIIOUEHHMS BCEX MUTATEIHHBIX HACOCOB

TOJIBKO B CITy9dae NCUE3HOBCHUS HANPSDKCHUS Ha BCEX M3MEPHUTENBHBIX MPHOOPaX KOHTPOIIS SHEProbIoka

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4acB

B kakux ciy4asx TeXHOJIOTHYECKHE 3aIUTHI JJOIDKHEI OBITH BBIBECHBI 3 PA0OTHI?
TOJIBKO B ClTydae paboThl 000PYIOBaHUS B IEPEXOAHBIX PEXKUMAX, KOTIa HEOOXOAUMOCTh OTKIIFOUCHHUS 3alIUTHI ONpeeNieHa




MHCTPYKITHEH [0 IKCILTyaTaIl[ii OCHOBHOTO 000PYIOBaHHS

TOJIBKO B CITy4ae OYECBHIHON HEMCIIPABHOCTH 3aIUThI

TOJIBKO B CITy4ae HEOOXOANMOCTH HEPUOANIECKOTO ONPOOOBAHMS 3aIIUThI, €CJIM OHO MPOU3BOJIUTCS Ha EHCTBYIOLIEM
o0opynoBaHUH

B JII00OOM U3 TIEPEUYHCIICHHBIX CIy4aeB

Kakne u3 mepedncieHHbIX TPeOOBaHMH IBISAIOTCS HEOOXOIMMBIMY IIPH MTEPHOANIECKOM OIIPOOOBAHUH TEXHOJIOTHUECKUX 3AIUT?
nepe; ITyCKOM 3aIMINaeMOoro 000py0BaHHUS MTOCTE eT0 KallUTaIbHOTO U CPEIHEr0 PEMOHTA, a TakKe MOCiIe IPOBEICHUS PEMOHTA B
LEISIX TEXHOJOTHUECKHUX 3aIUT IIPOBEPSACTCS HCIPABHOCTh ¥ TOTOBHOCTD 3aIIUT K BKIIOYEHHUIO ITyT€M ONPOOOBAHMS HA CUTHAI
Ka)<JI0} 3alUThI U AEHCTBUS 3aIUT Ha BCE UCIIOJIHUTENIbHBIE YCTPOHCTBA

nepe] ITyCKOM 3aIAINaeMoro 000pyI0BaHHUS ITOCTE €ro MPOCTos Oojee 3 CyTOK IMpoBepsieTCs JeHCTBUE 3aIUT Ha BCE
UCTIOTHUTEINbHBIE YCTPOICTBA, a TaKiKe ONepaIiuy BKIIFOUEHUS pe3epBa TEXHOJIOTUYECKOro 000pyI0BaHUs

HPU HEOMYCTUMOCTH MPOBEPKU MCIIONHUTENBHBIX ONEPANUil 3aIIUT B CBA3H C TEMJIOBBIM COCTOSHUEM 3aIHUIIAEMOTO
00opyoBaHHs OIIPoOOBaHIE 3aMTUTHI IPOU3BOIUTCS 0€3 BO3AEHCTBIS Ha NCTIONHUTEIBHbIE YCTPOHCTBA

BCE IIEPEUHCIICHHBIC TPEOOBAHUS ABIAIOTCS HEOOXOAUMBIMU

Kakoii cpok 110 yCTpaHEHUIO IPUYUH YXYALIEHUS KauyecTBa Iapa 10 HOpMaM COAEpKaHUs COCAMHEHUH HATPpHsl, KpEMHHEBOM
KHUCJIOTHI U YJIEIbHOM JIEKTPUYECKON MTPOBOAUMOCTH AJIsl KOTJIOB C €CTECTBEHHOU IUPKYIIALKMEH YKa3aH HEBEpHO?

NIpY TpEeBBIIIEHUH HOPM He Ooiiee 4eM B 1,5 pasza npuurHa J10/bKHA OBITh yCTpaHeHa B TeueHHe 4 CyTOK

IIpH TIPEBBIIICHIM HOPM He OoJiee ueM B 2 pa3a NPUUMHA IODKHA OBITh YCTpaHEHa B TeUeHHE 72 4acoB

TIPH TIPEBBIIICHUH HOPM He Ooutee 4eM oT 2 10 4 pa3 MpUYrHa JOJDKHA OBITh yCTpaHeHa B TeUeHNe 24 4acoB

IpU HEYCTPAaHEHNH HAPYIIEHHH B yCTAHOBIEHHBIE CPOKH, a TaKXKe IPH IMPEBhIIICHNH HOpM Oojiee ueM B 4 pa3a miu cHxeHHH pH
HIDKE 5,5 TypOuHa Ha OIOYHBIX IEKTPOCTAHIMAX MM KOTEN Ha 3JEKTPOCTAHLUAX C HOMEPEYHBIMU CBA3SMHU JOJIXKHBI OBITh
OCTaHOBJICHBI HE M03JJHEE YeM uepe3 24 yaca 110 PelleHHI0 TEXHUUECKOTO PYKOBOIUTENS MEKTPOCTAHLUY C YBEIOMIICHUEM
JICIIETYEPA SHEPIOCUCTEMBI

Kaxoe 11BeroBoe 1 OykBeHHOE 0003HAaUCHUE IPUMEHSICTCS! ISl LIMH IPH TIEPEMEHHOM Tpexda3zHoM Toke?
mrHE! (a3el A - 3eneHbIM, (a3sl B - sxenTsiM, ¢asel C - KpacHBIM I[BETOM
muHEI (a3el A - 3eneHbIM, (a3sl B - kpacHbIM, (a3sl C - JKENTHIM I[BETOM
MUHBI (a3bl A - xenTbiM, (a3ssl B - 3enensiM, ¢assl C - KpacHBIM [IBETOM
mrHEI (aser A - kpacHEIM, (a3sl B - 3eneHsM, (a3sl C - )KenTHIM [[BETOM

CHUXeHHUE 4acTOThI HUXKE KAaKOTO YPOBHS JIOJDKHO OBITH TOJTHOCTBIO UCKITIOUEHO aBTOMATHYECKUM OTpPaHMYEHHUEM CHIDKEHHS
YacTOThI?

Huxke 46 I'n

ake 45 I'g

Hrke 48,5 I'n

auxke 47 I'n

OT KaKkux U3 BUIOB NOBPEKACHUHN U HEHOPMAIIBHBIX PEXUMOB paboTsl TpancdopmaTopa [IpaBunamu ycTpoiicTBa
3JIEKTPOYCTAHOBOK HE MIPEIYCMaTPUBAIOTCS YCTPOHCTBA perledHON 3aInThl?

0T MHOTO(a3HBIX 3aMBIKAHMH B 0OOMOTKAX M Ha BEIBOJIAX

0T ogHO(a3HBIX 3aMBIKAaHHII HA 3eMIII0 B 0OOMOTKE U Ha BBIBOJAX, IPHCOCIUHEHHBIX K CETH C ITyX03a3eMJICHHON HEHTpaIbio
OT BUTKOBBIX 3aMbIKaHUI B 00MOTKax

OT HOBBIIICHHON TEMIEPaTyphl BEPXHHUX CIIOEB Macia

Jlns KakuX U3 MepeyrCcIeHHbIX CIydaeB JOKHBI IPEAyCMaTPUBAThCS yCTPOUCTBAa aBTOMAaTHYECKOTO BBOA pe3epBa?

TOJBKO JJIsl BOCCTAHOBJICHHUS ITUTaHUSI HOTPEOUTENEH IyTeM aBTOMATHYECKOTO IIPHCOSIMHEHUS PE3EPBHOTO UCTOYHHUKA TUTAHNS
TIPH OTKITIOYEHNH Pad09ero HCTOYHNKA TUTAHMS, IPUBOISIIEM K 00€CTOUCHHIO AEKTPOYCTAaHOBOK MOTPEOUTENS

TOJIBKO IS aBTOMATHUECKOTO BKJIFOYEHHS PE3CPBHOTO 000PYI0BaHMS IPH OTKIIOUEHUH pabodero 000pya0BaHUs, IPUBOISIIEM K
HapyLIEHUIO HOPMaJIBHOTO TEXHOJOTMYECKOI0 IPOLEcca

JUIsl BCEX TIEPEYMCIEHHBIX

C KakuM peKMMOM HEUTpaJl MOKET MpeycMaTpUBaThCs paboTa sNeKTpUIecKux cereil Hanpsbkenuem 110 kB?
TOJBKO C ITyX03a3eMJICHHBIMH HEHTpasiMu

C TITyX03a3eMJICHHBIMH JTHOO0 ¢ 3 (HeKTHBHO 3a3eMIEHHBIMI HEHTPAISIMU

C M30JIUPOBAHHBIMU HefTpamsiMu

CKOJIBKO KaTeropui HaJIeXKHOCTHU 3JIEKTPOIIPUEMHHUKOB CYLLECTBYET?
JIB€ KaTEropuu

TPU KaTeropuu

YEThIPE KaTeropuu

IIITh KaTeropui

CKOJIBKO CTAIIMOHAPHBIX 3a3eMIIUTENCH, KaK MPaBUjIo, TOJKHA UMETh CEKIUs (CUCTeMa) IIMH PacpeeIUTeNbHBIX YCTPOHCTB 35
kB u BbImI1E?

OJIMH CTaIlMOHAPHBIN 3a3EeMITUTEIh

JIBa CTALMOHAPHBIX 3a3EMIIUTEIIS




TPU CTAlIMOHAPHBIX 3a3EMJIUTEIS
3aBHUCHUT OT TUIA cXeMbI PY

Kaxoii momkHa OBITh YHCTOTA BOJIOPOIA B KOPITycaX TE€HEPATOPOB C HEMOCPEACTBEHHBIM BOJAOPOIHBIM OXJIAXACHHEM 1
CHHXPOHHBIX KOMIIEHCATOPaX BCEX THUIIOB?

He Hmke 93 %

He Hmke 95 %

ue ke 97 %

He Hmke 98 %

KaxoBa BenmunHa HanboJbIIero pabovero HampsHKEHUs 7Sl BCeX TeHepaToOpOB M CHHXPOHHBIX KOMIIEHCATOPOB?
He BoImre 105 % HOMHHAIBLHOTO
He BoIe 110 % HOMHUHATBEHOTO
He BoIIe 115 % HOMUHAIBHOTO

Kaxkast meperpyska o TOKy IOMyCKaeTcs Ha IEPHOJI IOCICaBapHIHOIO PeKIMA JUTsl Kabelel, HaXO IIMXCS B SKCILTyaTaluu 0oee
15 ner?

He 1ospkHa npesbimath 10 %

HE JOJDKHA MPEBBIATh 5 %

HE JOJDKHA MpeBbILaTh 8 %

HE JOJDKHA MpeBbIATh 3 %

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

Kputepuu oneHuBanus 0TBETa Ha dK3aMEHE

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA 00YyJarOMIMIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IIEHHS, IPUBOAUT IIPUMEPBI, T0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOIIOY» BEICTABISAETCS, KOTa 00yJaloIuics IEMOHCTPUPYET IIPOTHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, IeaeT apryMEeHTUPOBAHHBIE BBIBOBI U 0000LIEHNS, IPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIa€T HECYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaATEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIIIETCS, KOTIa 00yJaloIIIicsl HErTyOOKHe TeOPETHIECKHE 3HAHUS, TPOSBILET c1abo
chopMUpPOBaHHbBIC HABBIKU aHAN3a ABJICHUI U IPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apryMEHTUPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPHI, TOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOIBKO IPH KOPPEKINH MPEIIOIaBaTelIeM.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJatomuiics JEMOHCTPHUPYET HE3HAHHE TEOPETUUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTD IIPUMEPBL, HE BIAJCET TEPMUHOJIOIUEH, IPOSIBIIET OTCYTCTBUE
JIOTUYHOCTH ¥ TIOCIIEZI0OBATEIbHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPbIC HE MOXKET UCIPABUTh JAXKE IIPH KOPPEKINH
TPENoIaBaTEeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE IK3aMEHA CUUTAETCS BBIIIOJIHEHHBIM YCIIEIHO, €CIH IIPU €r0 OLICHUBAHUU
II0JIy4€Ha OLICHKA HE HMKE «YIOBJIETBOPUTEIBHON.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPBI, COCTaBUTENHN 3arnasue bubnuorexa WznarenscTBO, TOA, 311. azipec

JI1.1 | KynuHoB A.A. TenuoBbI€ ANEKTpUUECKUE Mockea: UTHOPA-M, 2013,
cranmuu. CXeMbl U
obopynoBanue: yueOHOE
nocobue

JI1.2 | ®ununmosa T.A. DHEPreTU4ecKue PeKUMbI Mockga: FOpaiir, 2019,
ANIEKTPUYECKUX CTAaHLIUN U
9NEKTPOIHEPTETUIECKUX
CHUCTEM: YUCOHHK

JI1.3 | I'mazsipua M.B. ABTOMAaTH3UPOBAHHbBIE HoBocubupck : HI'TY, 2011,
CUCTEMBI yIIPaBICHU http://biblioclub.ru/index.php?
TEILUIOBBIMU page=book&id=228766
ANIEKTPOCTAHIMAMH : yaeOHOE
nocooue
JI1.4 |C.A. benses, A.B. HapnexxHocThb Tomck : MU3marenscTtBo ToMckoro
Bopo0ses, B.B. TEIUIO3HEPreTUYECKOTO HOJUTEXHUYECKOTO yHUBepcurera, 2015,
JluTBak. obopynoBanus TOC : yueboe URL: http://biblioclub.ru/index.php?

nocooue page=book&id=442071




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.5 |T.A. ®ununmosa, OnTuMu3aus peKUuMOB Hosocubupck : HI'TY, 2016,
IO.M. Cugopkun, AT. |snekrpocraHuuii u http://biblioclub.ru/index.php?
Pycuna SHEPrOCUCTEM : YUCOHUK page=book&id=438316
JI1.6 [H.B. Konommern, H.P. |Pexums paboTs! 1 Tomck : M3narenscTBo Tomckoro
[Honomapuyk, I'.A. SKCIUTyaTalus MOJUTEXHUYECKOTO YHUBepcurera, 2015,
Enruna AIEKTPOOOOPYIOBAHHUS http://biblioclub.ru/index.php?
EKTPUYECKUX CTAHLUH : page=book&id=442113
y4ebHOe ocobue
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTOPEBI, COCTaBUTENIN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 71. ajgpec
JI2.1 | Jlykauukwuii B.B. 3aiayHuK 110 TETIOBBIM Mockga ; Jlenunrpan : Toc.
ANIEKTPUYECKUM CTAHIIUSAM SHepreTudeckoe u3a-so, 1956,
http://biblioclub.ru/index.php?
page=book&id=230925
J2.2 [IpaBuia TexHUYeCKOU Hoocubupck : Cubupckoe
3KCILUTyaTaluy IEKTPUIECKUX YHHMBEPCHUTETCKOE M31aTenscTBO, 2011,
cTaHIMi U ceTelt Poccuiickoit http://biblioclub.ru/index.php?
Ddeneparyu : 0QUIHATHHBIH page=book&id=57234
JIOKyMEHT
J12.3 Wucrpykmms o HoBocubupck : Cubupckoe
IPEAYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTenbeTBO, 2008,
JUKBUAALMH aBapUil HA http://biblioclub.ru/index.php?
TEIUTOBBIX AIEKTPOCTAHITHSAX : page=book&id=58001
CO 153-34.20.562-2003)
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
91 |LMS Moodle hhttps://moodle-nf.misis.ru/
Karanor snekrpocraHiuii (aTOMHBIX, https://energybase.ru
D2 | TUAPABIMYECKHX, TEIUIOBBIX M JIP.) U MOACTAHIUN
MHupa
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 |Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 |[Adobe Reader
1.5 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - eruHOE OKHO JOCTyNa K 00pa3oBaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenne OcHarienne
139 VYuebnass maboparopuss (kommbloTepHbId | Komruiekr — yueOHoOM  mebenm Ha 24 Mecta s
KJIacc) Kabuner KypCOBOI'O u | oOyqaromuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO NPOCKTHPOBAHMS, | 00yJalomuxcsi, |  CTaliOHAPHBIA  KOMITBIOTEp  JUIA

CaMOCTOSTEIBEHOH paboTH 00yJaromuxcs

mpernogaBarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC
VYuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nuieH3MOHHBIC

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUWYECKHUE YKA3ZAHUA VIS OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHBI BBIAEISIOT B BUA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs U BHEAyAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayauropHas camocrosTenbHas paboTa - IilaHupyeMas yueOHast paboTa 00ydaroIiMCs, BEIIONIHSAEMAast BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO0 U IPH METOANYECKOM PYKOBOJCTBE MPETIOABATEs, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocrosTenbHas padoTa, He peIycCMOTpEeHHast TPOrpaMMOi ydeOHON IUCIMITIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee
coJiep’KaHue, OCYILECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LEbIO PEeaTN3allil COOCTBEHHBIX YU€OHBIX 1 HAYYHBIX HHTEPECOB.
s 6omee 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON pabOoTHI IO TUCIUITIMHE MIPEIoAaBaTeNb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT HauboJee paoOHAIBHYIO METOIUKY CAMOCTOSTEIFHOM PaboTHI, IEMOHCTPHPYET paHee BHIIIOTHECHHBIC




o0y4aromuMucs paboTs! U T.11. Buabl 3aganuii 111 BHEAYIUTOPHON caMOCTOATEIbHON paboThI, MX COJICpIKaHHUE U XapaKTep MOTYT
UMETb BapUaTUBHBII U U PEepeHIIUPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WIH TPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIe1H, 00beMa, KOHKPETHOI TeMaTHKH CAMOCTOATEIIBHON PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIL pe3ynsTaToB
BHEayAUTOPHON CaMOCTOATENBHOM PabOTHI OCYIIECTBISETCS B IIpeeaax BPEeMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIe yueOHbIe
3aHATHUS 10 JUCLUILIMHE Ha IPaKTHYECKUX, 1a00PaTOPHBIX 3aHATHSX.




