HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

TenioBbIe INCKTPUHICCKHUEC CTAHIIUHU

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 20 Kypcosasi pabora 4
camocCTosATeNNbHas paboTa 151
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 8 8 8 8
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 8 8 8 8
B ToM umncne uHT. 2 2 2 2
Wroro ayn. 20 120 |20 |20
KonrakrHas pabora 20 (20 |20 |20
Cam. pabota 151 | 151 | 151 | 151
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):
xmH, bywyee A.H.

Pabouas nmporpamma
TenuioBbIe dJIEKTPUUYECKHE CTAHIUH

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
texHonoruveckui yausepcurer «MUCHCy no nanpasnenuto noarotosku 13.03.01 TernosHepreTuka U TEIIOTEXHUKA (MPUKaA3 OT
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)

ITpotoxon ot 06.03.2024 1., Ne3

PykoBonutens nonpaznenenus Maxupuna Pauca EBrenneBHa



1. HEJIX OCBOEHUA

1.1 HCJ'II) OCBOCHHUA NUCHUIUINHBI: U3YUCHNUE TEXHOJIOTUU MPOU3BOJACTBA DJICKTPOSHEPIUU U TEIJIa Ha TEIIIOBBIX
QJICKTPOCTAHIUAX.

1.2 | 3agaun AUCIMILUIMHBL: JaTh HHGOPMAIHIO O IpuMeHseMoM Ha TOC 060opynoBaHUH U CHCTEM, METOJAaX UX pacuera u
IIPOEKTUPOBAHNS; HAYYNTh IIPUHUMATh U 00O0CHOBBIBATH KOHKPETHbBIE TEXHUYECKUE PELISHHUS [IPU IIPOESKTUPOBAHUY U
sxcruryatarnuu TOC; naTe HHOOPMAIHIO 0 HaAEKHOCTH U SKOHOMUYHOCTH TEIUIOMEXaHHYECKOTO M BCIIOMOTATEIbHOTO
000pyOoBaHHS OOIECTAaHIIMOHHBIX CHCTEM.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOI' PAMMBI

Brox OIT: b1.B.JIB.04

2.1 TpedoBaHus K Ilpe[lBaqulTeJ‘lLl—lOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 | IIpupomooxpaHHbIE TEXHOJIOTUH Ha 00BEKTaX TEINIOIHEPTeTHKU

2.1.2 | IIpoekTHBIH HOIX0] B TEXHUKE

2.1.3 | Temmomaccoobmen

2.1.4 | MaremaTuka

2.1.5 |HaueprarenbHas reoMeTpus ¥ HHXXEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

2.1.7 | Teopus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA

2.1.8 | TexHuueckas TepMOJUHAMUKA

2.1.9 | dusnka

2.1.10 | AHanuTHYeckas TeOMETPHUS U BEKTOpPHAs areopa

2.2 Jducuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JaAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

2.2.1 | ABromaTu3anusi TEIJIOBBIX AIEKTPOCTAHIINN

2.2.2 | Hay4Ho-uccnenoBaTenbckas paboTa

2.2.3 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOH KBaIH(PUKAIIUOHHONW PabOTHI

2.2.4 |IIpegnumnioMHas IpaKkTHKa

2.2.5 | TexHomorudeckue 3HEPrOHOCUTENN NPEANPUATHH

2.2.6 |DmexTpudeckas 4acTh TEILUIOBBIX JIEKTPOCTAHIUN

2.2.7 | DnexrpocHabxeHHe 1 000PYIOBaHNE TPOMBIIIICHHBIX IPEAIPHATHH

2.2.8 |OHeproayauT Ha IPOMBIIIIECHHBIX MPEANPUITHAX

2.2.9 | DHeprocOepexeHue B TEIIIOIHEPTETUKE U TETIOTEXHOJIOTHHI

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

IIK-1: Cnoco6en NMPOCKTHPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HEHTPAJbHBIC TECIJIOBbIC U MaJIbI€ TCNJIONECHTPAJIH, a
TaKXKe TEeNJI0BbIC CETH ¢ HCITOJIB30BAHUEM IIl/l(l)pOBLIX TEeXHOJIOT U

3HaTh:

ITK-1-31 pexxumbl pabOTHI M ONTHMATbHBIC TTApaMeTphl dHeproodbopynoBanus Ha TOC

OIIK-2: Crioco0eH NpUMEHSITh COOTBETCTBYIOIIUI PU3NKO-MaTeMaTHYECKHIi annapaT, MeToAbl aHAJIHU32 U MO/eTUPOBAHMUS,
TEOPETUYECKOT0 U IKCIICPUMEHTAJBbHOT0 UCCICIOBAHUSA, SHAHUSA (l)yH}]aMeHTa.]'ll)l-l]:lX HaYK IIPpU pelieHuun
npodgeccHoHAILHBIX 32124

3HaTh:

OIIK-2-31 TemnoBeie cxemel TOC, IITY, I'TY, III'Y

IK-2: Cnocoden NMPOBOJAUTH HAYYHBIEC HCC/ICIOBAHUA B obJiacTu TEMJIOOHEPIreTUKU U TCIJIOTEXHUKHU

Ymern:

ITK-2-V1 uMeTh HaBBIKH BIIaJICHAS METOJIUKON UCCIIENOBAHUS CHIIOBOTO SHEPTOO0OPYIOBAHUS TEIIIOBBIX EKTPOCTAHIINI

ITIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYHMPOBATH KOTe/IbHbIE, ICHTPAJIbHbIE TEIUIOBbIe H MaJlble TeIIOLeHTPAJIH, a
TaKiKe TeIlJIOBbIE CEeTH ¢ UCNO0/Ib30BAHNEM HU(POBLIX TEXHOJIOTUH

Ymerb:

[IK-1-Y1 nMeTs HaBBIKH BIIQJICHASA METOANKON IIPOESKTHPOBAHUS CHIIOBOTO SHEPro000PyIOBaHNS TEIIOBBIX JIEKTPOCTAHIINI




OIIK-2: Cnoco0eH NpUMEHATh COOTBETCTBYIONINI (PU3UKO-MaTeMaTHYECKHIl aNlnapaT, MeTo/Abl aHAJIM3a U MOJCTUPOBAHMUS,
TeOPEeTHYECKOI0 U IKCIIEPHUMEHTAJIbHOT0 HCCIe10BAHUS, 3HAHUS (YHIAMEHTAJIbHBIX HAYK IPH pPellleHnH
npo(ecCHOHATBHBIX 32124

YMmerb:

OIIK-2-Y1 BecTH pacyeTsl 10 BEIOOPY CHIIOBOTO 00OPYIOBAHHUS TEIUIOBBIX SIEKTPOCTaHLUI

IK-2: Cnocoben NpPOBOAMTHb HAYYHBbIC UCC/ICAOBAHUA B odsacTn TEMJIOOHEPTCTUKH U TEIIJIOTEXHUKH

Baanernb:

[IK-2-B1 MeTouKoii poBeeHNs UCCISOBaHUI HA 000PYIOBAHUH TEIUIOBOU 3JIEKTPOCTAHIIUN

OIIK-2: Cnoco0eH NPUMEHATh COOTBETCTBYIOLIUI (PU3MKO-MAaTeMATHYeCKHUI aNlNapaT, MeTO/Ibl AHAJIH3Aa U MOJeTHPOBAHHS,
TeOPeTHYECKOr0 M IKCMePUMEHTATBHOTO HCCIIeI0OBAHUS, 3HAHNS (YHAAMEHTAIBHBIX HAYK MPH PelIeHun
npogeccHOHANBHBIX 3aAa4

Baaaernb:

OIIK-2-B1 umeTh HaBBIKM IPUMEHEHHUS MOTY4SHHOW HHPOPMAIINH 10 pa3paboTKaM M UCCISTOBAHUAM TEIUIOBBIX AIEKTPUIESCKUX
CTaHIUH

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE M MaJIble TeNJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH € HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHIA

Baanernb:

ITK-1-B1 nMeTh HaBBIKH BIIaICHHS METOIUKOM TPOCKTUPOBAHHS M SKCILTYaTAlH CHIIOBOTO SHEPro000PYIOBaHHS TEIUIOBBIX
AIIEKTPOCTAaHLUH

4. CTPYKTYPA U COJEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHMKATOPbI H 31 sieMble
KOMIeTeHIUi pecypcsl padoTsI
Pazgen 1. Paspea 1.
BBenenue B
TeNJI0dHEePreTUKY
1.1 Pa3BuTHe sHEpreTUkH 4 2 OIIK-2-31 JIT.1 JI1.2 KM1
Poccun. Cocrosinue OIIK-2-V1 JI1.3J12.1
SHEPIreTUKH PErHOHA. OIIK-2-B1 [IK- | JI2.2 JI12.3
Texunueckuit ypoBenb TOC 1-31 TIK-1-Y1 | 913233 54
B [IK-1-B1 TIK-2
Poccun. /Jlex/ -Y1 [IK-2-B1
1.2 CrtpyKTypa ynpaBiaeHHs 4 20 OIIK-2-31 JI1.2 KMI1,K P1
sHepreTukoi Poccuu. OIIK-2-Y1 JI1.3J12.1 M2
OCHOBHBIE TIOJIOKEHUS OIIK-2-B1 IIK- | JI2.2 JI2.5
®denepanbHbix 3aKOHOB PO 1-31 TIK-1-Y1 | D1 52 D3 54
«O0 27EKTPOIHEPTETUKEY IIK-1-B1 TIK-2
u «O TemnocHadxenum». /Cp/ -Y1IIK-2-B1

Paznen 2. Pasnen 2.
TenuioBbie cxembl TIL]

2.1 Turer TOC, ux TemaoBbIe 4 2 OIIK-2-31 JI1.1 J11.2 KM1
cXeMbl. THIBI TEMIOBBIX OIIK-2-V1 JI1.3
ANEKTPOCTAHIIHHA. OIIK-2-B1 IIK- JI11.4J12.1
IToxasaTenu TEIIOBOM 1-31 TIK-1-VY1 JI2.2 J12.3
skoHOMHUYHOCTH KOC. TIK-1-B1 TIK-2 J12.4 J12.5
Kom6uHupoBanHas -Y11IK-2-B1 J2.6
BBIPa0OTKA MEKTPOIHEPTHU 213253 54

u ternoTsl Ha TOC.
I'a3otypOunHBIE U
naporazosbsie TOC. /Jlex/




2.2 TexHOIOTrMYECKHE CXEMBI 6 OIIK-2-31 JIT.1J11.2 KMI1,K P1
TOC. Ternossie cxembl TOC. OIIK-2-V1 J1.3 M2
TemaoBbIe CXEMBI OIIK-2-B1 TIK- JI1.4J12.1
napora3zoBsix TOC u ux 1-31 [IK-1-V1 J12.2J12.3
9KOHOMHYHOCTB. Bb160p [K-1-B1 [IK-2 | JI2.4J12.5
OCHOBHOTO -V11IK-2-B1 J12.6
SHEProCUI0BOrO 012233 54
000pyI0BaHMs TEITOBBIX
anekTpocTanuil. Pacuer
SHEPreTHYCCKUX MoKa3aTeen
TETUIOBBIX
anexTpoctanmii /I1p/

23 TemnnoBele Harpy3ku Ha TOLI. 71 OIIK-2-31 JIL.1JI1.2 KMILK P1
DHepreTuveckre rnoxkasaTenu OIIK-2-V1 3 M2
TOII. ITokazarenu TemI0BOM OIIK-2-B1 TIK- JI1.4J12.1
SKOHOMUYHOCTHU 1-31 [IK-1-V1 J2.2 J12.3
KoHAcHcanMOHHEIX TOC, TIK-1-B1 T1K-2 J12.4 J12.5
aHanm3 -Y1 [IK-2-B1 J2.6
WX COCTaBIIOMMX. [ eHIuIan 21223334
ANEKTPOCTAHIIHH.

KomrmioHoBKka riiaBHOTO
kopryca TOC. Biusnue Tuna
TOC Ha KOMIIOHOBKY
[JIaBHOTO KOpILyca U
rerruiad. /Cp/

Paznen 3. Paspea 3.
TenJioBasi yacThb
JIEKTPOCTAHIMIA

3.1 TeruoBeie cxembr TOL. 4 OIIK-2-31 JIT.1JI1.2 KM1
PereneparuBHble U ceTeBbIC OIIK-2-Y1 JI1.3
[OI0rpEeBaTENN, CXEMBI UX OIIK-2-B1 IIK- JI1.4J12.1
BKIItoueHus. [leasparopsl 1-31 [IK-1-Y1 J2.2J12.3
Y NIATaTeNIbHAas YCTAHOBKA. IIK-1-B1 IIK-2 J12.4 J12.5
Hacocst TOC. Iotepu mapa u -V1IIK-2-B1 JI2.6
KOHJIEHCAaTa, CII0COOBI UX D152 33 D4
CHIDKEHMS U BOCIIOJIHEHUSI.

Br160p ocHOBHOTO H
BCIIOMOTATEILHOTO
obopynoBanus. /JIex/

32 CxeMBbI OTITyCKa Teria OT 2 OIIK-2-31 JIT.1JI1.2 KM1,K P1
TOU. PerynupoBanue OIIK-2-Y1 JI1.3 M2
OTITyCKa TerIa. DIeMEeHThI OIIK-2-B1 IIK- JI1.4J12.1
MPUHIHUIHAATBHBIX TETUIOBBIX 1-31 [IK-1-Y1 JI2.2 J12.3
cxem. Pacuer IIK-1-B1 IIK-2 J12.4 J12.5
NPUHLIANAAIBHBIX TETUIOBBIX -V1IIK-2-B1 JI2.6
cxem KOC u TOL. /Mlp/ 21223334

33 UccnenoBanue TenaoBoi 4 OIIK-2-31 JI1.2J12.1 KM1,K P2
cxemsbl sHepreTrueckoit I TY OIIK-2-V1 2.4 M2
OTKPBITOTO IHKIA. /JIab/ OIIK-2-B1 IIK- | 31 32 33 54

1-31 TIK-1-V1
[IK-1-B1 TIK-2

-Y1 IIK-2-B1




34

Cr1ocoOBI ITOBBIIIIEHHS
TEMI0BOM SKOHOMHUYHOCTH
TOC. HauansHEIC 1
KOHEYHBIE MTapaMeTpsl apa
Ha

TOC. [IpomexyTouHBI
TeperpeB napa.
PereneparuBHbIii I0J0IpEB
KOHJIcHCaTa U
[MATATEILHON BOJBI.
OnrumanbsHOE
pacrmpeneneHue

PEreHCPaTUBHOT'O ITOAOTPEBA.

CxeMbl BKITIOUCHUS
WCTIapUTEIBHBIX YCTaHOBOK.
OO0uIecTaHIIMOHHBIE
cuctemsl TOC. TommuBHOE
X035UcTBO. CHCTEMBI
TEXHUYECKOTO
BOJIOCHAO)KEHHS
30JI0NIIAKOyAaJICHNSI.
Tpy6onpoBos!l. Pexxumsl
paboThl. DHEpreTuIecKue
XapaKTePUCTHKHA. MeTOo b
MOKPBITHS THKOB. BpenHbie
BbIOpocs TOLI.
DKCIUTyaTaus u
TeX00CITy)KUBaHUS
obopynosanus. /Cp/

60

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-31 [IK-1-V1
[IK-1-B1 IIK-2
-Y11IK-2-B1

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J2.6
012233 54

5. ®OHJ OIIEHOYHBIX MATEPUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KontponrsHoe
MEpPOTIPUATHE

ITpoBepsiemble
UHJIUKATOPBI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH




KM1

VYerHbll onpoc 1o
paszenam
JUCIUILITHHBI

OIIK-2-31;011K-2-
B1;0MK-2-Y I;TTK-1
S31;TIK-1-V 1;[IK-1-
BI;[IK-2-Y I;ITK-2-
BI

Pacckaxkure KpaTKo 0 pa3BUTHHU TEIJIOPHEPTeTUKH 3a mocieanue 10 ner
B Halllel cTpaHe

2) KakoBbI TepCIeKTUBBI Pa3BUTHS KOHICHCAIIMOHHBIX
JIEKTPOCTAHIUH?

3) B dem 3axiodaeTcs CyIHOCTb Tero(puKanumn?

4) KakoBBI OCHOBHBIC TEXHUYECKHE U SKOHOMUYECKHE TPeOOBaHUS,
MIPEIBSBISIEMbIC K TETUIOBBIM 3JIEKTPOCTAHITASIM ?

5) KakoB cocTaB MHPOBBIX U OT€YECTBEHHBIX SHEPIOPECYPCOB?

6) JlaiiTe XapakTepUCTUKY TEIUIOBBIM 3JIEKTPOCTAHIMSAM 110 BULY
OTITyCKaeMOM SHEPTHUH, 10 BUIY HCIOIH3yeMOTO

TOTUIMBA, TIO TUITY OCHOBHBIX TypOUH

7) Hazoure 3Hauenust KI1J] TenaoBbIX 21€KTPOCTaHLINHN Ha
OpPTraHMYECKOM TOILIMBE, PA0OTAIONINX B TOKPUTHIECCKOM U
CBEPXKPUTHUECKOM JIaBICHUH

8) Onmmmre cXeMbl OTITyCKA TeIlIa C TEIIOBOM AIEKTPOCTAHINN

9) OxapakTepu3yiTe COCTaB U TEXHOJIOTUIECKHE CBA3U 000PYIOBAHUS
KOHJICHCAIIMOHHOTO SHEPro0ioka

10) IlpuBenuTe ycmoBHBIC 0003HAYEHUS OCHOBHOTO U
BCIIOMOTATENBLHOT0 000PYIOBAaHMUS dJEKTPOCTAHLIUH.

11) Hanumure u npoananusupyiite Gopmyny KIT/1 perenepaTHBHOTO
uukia Penkuna

12) Ot xakux (akTOpoB 3aBUCHUT BBIOOp UHCIIA CTyHEHEH OA0TpeBa
MUTATENbHOM BOIBI?

13) Ilo xakuM mmapamMeTpaM BEIOMpaeTcs BEIMIHHA [TOJJ0TPeBa
MUTATENBHON BOJBI B CTYIIEHIX TOJOTPEBA IS IIUKIOB Oe3
MIPOMEKYTOYHOTO MEPErpeBa U ¢ MpoMIIeperpeBoM?

14) Ot kakux (akTOpOB 3aBHCHUT BHIOOP ONTHMATBHOM TEMITEPATYPhI
MUTATENbHOM BOBI?

15) Kakoit MeTo mpuMeHsieTCs Al ONPEAETICHUS] ONTUMAaIbHOM
TeMIepaTypbl IMTATEIbHON BObI?

[MpuBeanTe cxeMy MOJOTPEBa MUTATEIBHON BOJIBI MAPOTYPOHMHHOTO
SHEProdIIoKa

17) losicHuTe METOOMUKY pacyeTa MoJorpeBa MUTATEeNbHON BOABI IS
oTpeesieHHsl pacxo/a Temia

18) Kak omnpenenstoT pacxo 1 napa Juisi CMEITUBAIOIINX U
MOBEPXHOCTHBIX PETeHEPaTUBHBIX O 0TpeBaTenen

19) KakoBbl 3HaueHUs1 OTHOCUTENHLHOTO moBbIeHust KIT]]
MOJIEPHU3UPOBAHHOM METOJaMU IIPUCTPOUKH U HAACTPOUKU?

20) Kakne mokazaTenu sBISIOTCS OCHOBAaHHEM JIJIsl BEIOOpA THIIA H
MOIITHOCTH 3JEKTPOCTaHLUU?

21) Kakue cymiecTByIOT HOPMBI U TPEOOBaHHS TIPU BHIOOPE THIIA,
MPOU3BOIUTENFHOCTH U TIApAMETPOB ITAPOTEHEPATOPOB

Tol?

22) Ilo xakuM MOKa3aTessiM BBIOUPAETCS TUIl U €AMHUYHAS MOIIHOCTD
TypOoreneparopos TIL[?

23) Kakue cxeMbl BKITIOUESHUS MUTATETHHBIX HACOCOB IPUMEHSIOTCS Ha
9NEKTPOCTAHLUAX?

24) Kakue HeJoCTaTKU U PEUMYIIECTBA UMEIOT CXEMBbI BKIFOUEHHUS
MUTATEIBHOTO HACOCA «HA XOJOJHYIO BOAY» H «HA

TOPSIUYIO BOIY»?

25) Kakue TuIibl IprUBO/a MUTATENbHBIX HACOCOB MIPUMEHSIOTCS, U OT
Yero 3aBUCHUT BBIOOD THIIA TIPUBOJIA?

26) Yem ompepensercs BEIOOP HAopa 1 MPOU3BOIUTEIEHOCTH
KOHJIEHCATHBIX HaCOCOB?

27) B Kakux cityyasx IPUMEHSIOT CXEMbI B OIHOM CTYIEHBIO
KOHJICHCATHBIX HACOCOB, U B KAKUX - C IBYMS CTYIICHIMHI

HacocoB?

28) Kak ocyIecTBIsIeTCsT BHIOOP TEMI000MEHHUKOB?

29) Kax ocymiecTBisieTcst BHIOOp 000pYI0BaHHS CHCTEMBI
BOJIOTIOATOTOBKH?




KM2

DK3aMeH

OIIK-2-31;I1K-1-31

1. Pa3Burue suepreruku Poccun. CTpyKTypa yIpaBiIeHHUs SHEPTeTHKOH
Poccun

2. OcHoBHBIe oNToKeHHs PeneparbHbIX 3akoHOoB PO «O06
aMeKTpodHepreTuke» 1 «O TermToCHA0KESHUN

3. CocTosiHME DHEPTeTUKU PErHOHA

4. Texaunueckuit yposeHb TOC B Poccun

5. Tunst TOC, ux TemioBble cCXeMbl. THUIBI TEIUIOBBIX IEKTPOCTAHINI
6. Texnonornyeckue cxembl TOC

7. TernoBele cxembl TOC

8. [Nokazarenu TernoBoit s3koHoMuuHOCTH KOC

9. IToka3arenu TEIIOBOM YKOHOMUYHOCTH KOHAeHCAIMOHHBIX TOC,
aHaJIU3 UX COCTABISIOMINX

10. KomOuHUpOBaHHAs BBIPAOOTKA 3JIEKTPOIHEPTUH U TEIIOTHI Ha TOC
11. Ternossle Harpy3ku Ha TOL]

12. OHepreruueckue moxazatenu TOL]

13. TemnoBsle cxembl TOI],

14. Cxems! oTycka Temia ot TOI]

15. PerynupoBaHue OTITyCKa Teria

16. CiocoObl TOBBILIIEHHUS TEIUIOBOM SKOHOMUYHOCTH TOC

17. HauanbHble 1 KOHEYHBIE TapameTpsl napa Ha TOC

18. IlpomexxyTOUHBIi TIeperpeB mnapa

19. PerenepaTHBHBII OJIOTPEB KOHACHCATA U MUTATEIBLHON BOBI

20. OnTuManbHOE pacnpeesieHHe pereHepaTuBHOro MoI0rpeBa

21. DneMeHThI MIPUHIMITHATILHBIX TETIJIOBBIX CXeM

22. PereHepaTUBHBIE U CETEBbIC MOJOTPEBATENN, CXEMbI UX BKIFOUEHUS
23. JleadpaTopsl ¥ MUTATENbHAS YCTaHOBKA

24. Hacocel TOC

25. Pacuer nmpuHuunuanbHbIX TeroBbix cxeM KOC u TOL]

26. I'a3otypbunHbIe U naporazossie TOC

27. TennoBast cxema sHeprerudeckoi ['TY OTKpBITOTrO IIUKIa

28. Tuns! naporazoseix TOC

29. Tennossle cxeMbl napora3zoBblXx TOC U UX IKOHOMUYHOCTb

30. I'azotyp6unnsie TOL]

31. ITaporazossie TOL]

32. TToTepu mapa M KOH/IEHCATa, CIIOCOOBI HX CHUYKEHUS U BOCIIOJTHEHUS
33. CxeMsbl BKIIFOUCHUS UCTIAPUTEIBHBIX YCTAHOBOK

34. Oomecranuonaslie cucteMsl TOC

35. TorMBHOE XO3SIMCTBO

36. CucTeMbl TEXHIYECKOTO BOJIOCHA0KEHUS U 30JI0NLIAKOYIATCHUS
37. Bpennsie BeiOpocsl TOC

38. BEIOOp OCHOBHOTO M BCIIOMOTATEIEHOTO 000PYIOBaHUS

39. TpyOonpoBOIEI HA TETUIOBBIX AIEKTPOCTAHITHIX

40. PexxuMbl pabOTHI TETUIOBBIX JIEKTPOCTAHIHN

41. DHepreTuyecKre XapaKTEPUCTUKU TETJIOBO AIEKTPOCTAHIINH

42. MeTo1bl HOKPBITHUS TUKOB IEKTPUYECKOM U TEIIOBOM Harpy3ok
43. Dxcrutyatarys 1 TeX00CTyKHBaHHUS 000pyJOBaHUS

44. KoMIioHOBKa ri1aBHOro Kopiyca TOC

45. I'eHIUIaH TEIIOBOM MEKTPOCTAHIINU

46. Bnusinue tuna TOC Ha KOMIIOHOBKY IMIaBHOT'O KOpPILyca U FeHIUIaH

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThI

P1

PacuetHo-
rpaduueckas pabora

OIIK-2-31;011K-2-
V1;0IK-2-B1;TTK-1
S31;TK-1-V 1;[IK-1-
BI;[IK-2-Y I;ITK-2-
Bl

3amaHue Ha KOHTPOJIbHYIO padoTy BKIIOUaeT BeIOop cxembl TIC, a
TaKKe CHJIOBOTO 000PYJOBaHUS IS TEIIOBO 3JIEKTPOCTaHIIUH.
Texymuii KOHTPoJIb 3a BbinonHeHueM PI'P ocymecTBisercs
[IpenojaBaTeieM IIyTeM IPOBEPKU Pa3lesIoB B COOTBETCTBUY C IUIAHOM
BBIMIOJTHEHHUSI.

P2

Uccnenosanue
TCIJIOBOM CXEMBI
SHepreTu4ecKon
I'TY otkpeiToro
LIMKJIa

OIIK-2-Y I;IIK-1-
VLIIK-2-V1

Pacuer u MogenupoBanue paboThl ra30TYpPOUHHOM YCTaHOBKU

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IKk3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

OK3aMCHAIMOHHBIH OHMJIET IO JUCHHUIUIMHE BKIIIOYAET B ce0s IBa TEOPETHUESCKUX BOMPOCH IO TeMaM, H3JI0KEHHEIM B 4 pasjene
nannaoit PIT/I. busners xpaHstcs Ha kadenpe U YTBEPIKICHBI € 3aBEAYIOIIIM.




O6pa3zen sK3aMeHaIIOHHOT0 Ouera:

MuHHICTEpCTBO HAyKH M BRICIIEro oopa3oBanus Poccuiickoit denepanun
HosoTpontxuii ¢pumman

®DenepabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIbHOTO YUPEKICHUS
Beicmrero o6pa3zoBaHus

HaunonanbHeI# HccaenoBaTeNbCKUN TEXHOJIOTHYECKHI YHUBEPCUTET
«MUCHUC»

Kadenpa 25mekTposHEpreTHKHI U 3JCKTPOTEXHUKU

BUJIET Ne 0

Jucnuninnza: « TerioBble 2JIeKTpUYECKUe CTAaHLIAN

Hampasnenue: 13.03.01

®dopma o0ydeHus: 3a09THas

®dopma npoBeIeHHs YK3aMeHa: MMCbMEHHAs

1. PazButue sHepreruku Poccuu. Ctpykrypa ynpapieHus sHepreTukor Poccun
2. MeTo1bl MOKPBITHS TUKOB JIEKTPUUYECKON U TETIJIOBOW HArpy30K

KomnbroTepHoe TecTUpOBaHHUE MO pa3ziesiaM JUCLUIUIMHBL

Kro B cootBercTBHm ¢ DenepansHbM 3ak0HOM 0T 27.07.2010 Ne 190-®3 «O TemnocHaOXeHU» IBIIETCS TOTPEOUTENeM TeTIOBOH
SHEepruu?

JIMLIO, TPUOOPETAIOLIEe TEIUIOBYIO 3HEPTHIO (MOIIHOCTD), TEINIOHOCUTENb ISl HCIIOJIb30BaHMS Ha MIPUHAAJISKAIUX EMY Ha IIpaBe
COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHH TEILIOMOTPEOIIIONINX YCTAHOBKAX JIN0O0 IS OKa3aHUS KOMMYHAJIBHBIX YCIIYT B
YaCTU TOPSIETO BOJOCHAOKEHNUS M OTOTUICHUS

JIUIIA, OCYIIECTBISIOIINE IEITEILHOCTD B cepe 0Ka3aHUsi KOMMYHAJIbHBIX YCIYT B YACTH OTOIUICHHS TPOU3BOJICTBEHHBIX
MOIIHOCTEH

IOpPUANIECKHE JINIIA, OTyIHBIINE B yCTaHOBIEHHOM DenepanbHBIM 3aKOHOM HOPSAKE IPABO YIacTBOBATh B OTHOIICHHMSX,
CBSI3aHHBIX C OOpallleHHeM TEIUIOBOM PHEPTHU Ha PHIHKE

Kaxkoli enepanbHbIil OpraH HCIIOIHUTEIBHO BIACTH OCYILIECTBISICT KOHTPOJIb 38 0€30MAaCHOCTHIO TEIIOBBIX YCTAHOBOK U CETEH?
®denepanbHOE aTeHTCTBO IO TEXHUYECKOMY PETYJTHPOBAHHIO M METPOJIOTHH

®denepanbHas cayx0a Mo TPyLy U 3aHATOCTH

DenepanbHas cayx0a Mo HKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY Ha/130py

MuHHCTEPCTBO MPOMBILIIIEHHOCTH U TOproBiu Poccuiickoit @eaepannn

KakoBa MOIIHOCTB SHEPrOOOBEKTOB (TEIUIOBBIX M THAPOAIEKTPOCTAHIINH ), HAUMHAS ¢ KOTOPOH JTOJKHEI OBITH Pa3padOTaHbI
SHEPreTHYECKHUEe XapaKTEPUCTHKH 000pyIOBaHMS, YCTAHABINBAIOIINE 3aBUCUMOCTh TEXHUKO-3KOHOMHYECKHX TTOKa3aTeNel ero
paboTHI OT INEKTPUUYECKUX U TEIIIOBBIX HArpy30K?

10 MBT nnst reroBsix u 20 MBT a1t rugpoctanimii

30 MBrT ans TeroBeix 1 10 MBT muist runpocranumit

50 MBrT ans ternoBsix 1 30 MBT amst runpocTanuuit

10 MBrT ans teruoBsix ¥ 30 MBT muist runpocranuumit

B gem cocTouT NpUHNMIHATBHOE OTIINYHE KOHAeHCAHOHHEIX [ITY oT TennopukanoHHbIX.
HaJIM4Me KOHJICHCATOPOB OTPabOTaHHOTO Hapa

HaJlM4Ke KOHAEHCATOPOB MEPErPETOTro Mapa

MUTAHUE TOJIBKO KOHAEHCATOM, BO3BPALIAEMBIM C IIPOU3BOACTBA

KOMOMHHUPOBAaHHBIM IIPOU3BOJICTBOM IEKTPUUECKOM SHEPIHHU U TEILIOBOIT

MPOU3BOJICTBOM TOJBKO NEKTPUUECKON SHEPTUH

IIPOU3BOJICTBOM TOJIBKO TEIJIOBOM SHEPIUU

Moryt nmu TOL] paborats B pesxxume KOC?

MOTYT

HE MOTyT

MOT'YT TOJIEKO MPH HAIMYUK KOHJCHCATOpa

MOT'YT TOJIEKO MPH OTCYTCTBUH TEIIOBOTO IIOTPEOUTEIIS

Moryr nmu IITY KOC paborats B pexume TIL?

MOT'yT

HE MOTYT

MOTYT TIPH HaJIMYUH TEIUIOBOTO MOTPEOUTENS

MOTYT IIPU HAJIUYUHU CETEBOM MOJIOTPEBATEIbHON YCTAHOBKU

Yem ynosieTBopsieTcst MPOM3BOACTBEHHAS TEIUIOBAA M OTONMUTENbHAS HATPy3Ka.
TOJIBKO Iap

TOJIBKO ropsiyasi BoJa

nap M ropsiaas Bojga

nap, ropsidasi BOJa U HarpeThlil BO3LyX




J71s1 yero McNoNb3yOTCA CXEMBI C IPOMEXYTOUHBIM IIEPETPEBOM Tapa.

JUTSI TIOBBIILICHUS IaBJICHUS I1apa

JUTSI TIOBBIIICHUS] TEMIIEPATYpHI 1mapa.

Jutst noBblieHust KITJ1 anekrpocranuuu.

JUIS OTpaHUYEHHS KOHEYHOH BIQXKHOCTH Tapa B TypOHUHE.

Jutst moBbleHust KITJI anekrpocraniny U orpaHnYeHnss KOHEYHOH BIIAKHOCTH Tapa B
TypOHHe.

bnounsie TOC — 3710:

TOC, cobpaHHBIC U3 OTACTHHBIX OJOKOB - MAPOTEHEPATOpP, TYpOUHA, Aea’paTop, KOHICHCATOP

TOC, cocTaBieHHbIE H3 YHEPTOOIOKOB (B KOTOPBIX KaXKAbIH TypOoarperat NpuCOSANHEH K ONpeaeIEHHOMY aporeHepaTopy)
OC, BKIIOYAIOIIKE B CBOM COCTAB pa3IMyHbIE [0 HA3HAUEHHIO OJIOKH (11eXa) — BOJAOIOATOTOBKH, TOTUTUBHBIHN CKIIa,
TpanchopMaTOpHas MOJACTAHIHS U T.I1.

Heb6nounsie TOC — 310!

TOC, B KOTOpPYIO HE BXOJAT HUKAKUE OJIOKH (11eXa) — BOJOIOATOTOBKH, TOIUIUBHBII CKJIa]], TpaHC(HOopMaTOpHAs TOJCTaHIMS U T.I1.
TOC, B KOTOPOI1 TypOOarperatr coeTMHEH INIaBHBIMH TPYOOIIPOBOIAMH CO BCEMH IapoTreHepaTOpaMy CTAHIHH W €€ JacTH

T3C, B cocraBe KOTOPOH HET Ay0IIB-0I0KOB

Hawnbounee BaxHBIC U MTOJHBIE TOKa3aTend padoTsl TOC.

ce0eCTONMOCTH IEKTPOIHEPTHH U TETUIOTHI

yIeIbHBIE PACXO/IbI TOIUTMBA HAa MMPOU3BOJICTBO AIEKTPOIHEPTUHU U TETIIOTHI
KO3 (PHUIUCHTHI TOJIE3HOTO ACHCTBUS OCHOBHOTO 000PYIOBaHUS

K03 (GHUIUECHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO ITOTOKA

UYro npencrasinsier coboit KI1JI konaeHcanoHHOM TypOOyCTaHOBKH.
OTHOIIICHHE SHTAIBITUY Mapa fepe TYPOUHON K SHTATBITNKA KOHIeH caTa
OTHOIIICHHUE TTOJIC3HO MCIOIb30BaHHOM TEIIOTHI K ITOBEICHHOMN

OTHOILIEHUE KCITOJIb30BAHHOM TEIJIOTHI K MOABEIEHHOM

OTHOILEHHE MOJIYYEHHON TEIUIOTHI K U3PAcX0/I0BaHHOMY TOIUIHBY

Uro siBIIsieTCS TIOKa3aTeneM dHepreTHaeckoi 3 (HEeKTHBHOCTH TypOOYCTaHOBKH.
YIEIbHBII pacxo] mapa

YIAETBHBIN pacxo]l TeIIOTHI

YIIebHBIN pacXo/] TOIJIMBA

yIIeIbHOE TIPOU3BOACTBO AIEKTPOSHEPTHH

Kak BiauseT moBbIIIICHHE HaYyaIbHbIX napaMeTpoB Mapa Ha TCIIOBYIO S KOHOMUYHOCTDb TOC.
MOBBIIACT TepMI/I'-ICCKI/Iﬁ KIIJ TCIIJIOCHJIOBOI'O NUKJIa

IIOHMXKACT TepMI/I‘IeCKI/Iﬁ KITQ TCIIOCHJIOBOI'O IUKJIa

MOBBIIIACT TepMI/I'-IeCKI/IfI K TEIUIOCWJIOBOTO LHKJIa ¢ OATHOBPEMEHHBIM CHUKECHUEM HAJICKHOCTHU
IMOHMXKAET TepMI/I‘IeCKI/Iﬁ KIIA TCTIJIOCUJIOBOI'O IUKJIA C OAHOBPEMCHHBIM YBCINYCHUEM HAIC)KHOCTHU

Kak nomkeH nocTynuTh onepaTUBHO-JUCIIETYEPCKUI IEPCOHAN B CILydae, €CIH MOJYyYEHHOE PACIIOPSKEHUE BBIILIECTOSILETO
OIepaTHBHO-AUCIIETUEPCKOTO MEPCOHANA MPEACTABIAETCS OIUOOUHBIM?

BBITIOJHUTH JAHHOE PACHIOPsHKEHIE, HO 0053aTENBHO ClIeNaTh 3alich B ONIEPaTHBHOM XKypHaie

BBIIIOJIHUTH JAHHOE PACHOPSKEHIE OECIIPEKOCIOBHO

HE BBINOJIHATD JaHHOE PACIOPSKEHUE HU B KOEM CIIy4ae

HEMEJICHHO JOJIOXKUTH 00 OIMOKe JNITy, JaBIIEeMy TaKOe PAacloOpshHKEHUE, B CIIydae MOATBEPIKACHUS 3a/laHuUsI BHITIOJIHUTD €T0 U
CZE€NaTh 3allCh B ONIEPAaTUBHOM XypHae

Kakue ycTaHOBKHM IIMPOKO UCIOJIB3YIOTCS HAa OTeuecTBEeHHBIX TOC?

THJPaBIMYECKUE

JNIEKTPHUIECKUE

ra3oTypOuHHbBIE

apoBbIC

[Ipu pacumpeHny mapa B MHOTOCTYIEHYATHIX TYPOMHAX yAENbHBIN 00BEM €ro OT CTYIICHH K CTYIICHH.
BO3pacTaer

0CTaeTCsl HEM3MEHHBIM

BCE OTBETHI BEPHEI

YMEHBIIIACTCS

TypOuHBI, B KOTOPBIX BECh PacIoJIaraeMblii TEILIONepenas Ipeodpa3yeTcs B KHHETHUCSCKYIO SHEPTHIO IOTOKA B COILIAX, a B
KaHaJaX MEXTy paOOYMMH JIOTIATKaMH PACIIUPEHHUS HE MPOUCXOAUT (IaBICHHE Pa00Yero Teiia He MEHSACTCS).
aKTUBHbBIE TypOUHBI

MHOTOCTYIEHYAaThIe TYPOUHBI

OITHOCTYIICHYAThIC TYPOHHBI

PEaKTUBHBIC TYPOUHBI

PaboTa TypOMHBI KaK TEIUIOBOTO JBUIATENS XaPAKTEPUIYETCH ...

BHYTpeHHEeH (MHAUKAaTOPHON) MOIIHOCTHIO




HET BEpHOTO OTBETA
3¢ GeKTHBHO# (Ha Baly) MOIIHOCTBIO
BHEIIHEH (MHANKATOPHON) MOIITHOCTHIO

Kaxue TypOuHBI yCTaHAaBIMBAIOT HA COBPEMEHHBIX MOIIHBIX TOC?
TPaHCIIOPTHBIE

TapoBBIe

ra30BBIC

THAPABINYECKHIE

IMo xakuM IpH3HAKAM Pa3AeNsIOT IeKTPHUUECKre CTaHIK? BribepuTe oArH WM HECKOIEKO OTBETOB!
10 BUY UCIIOJIb3YEMOI SHEPTUU

10 BUJY TEIJIOBOIO JIBUIaTEIsA

10 BUAY IEKTPUUECKOTO JBUTaTENs

10 BUAY OTIIyCKa€MOM 3HEPIUu

BosiHble 5KOHOMAM3€ephI, MpeHa3HauYCHHBIC IS [T0I0TPEeBa
BCE MMEPEUHCICHHOE

MMUTATEIbHOU BOIBI

BOJIbI OBITOBOTO MOTPEOJICHHUS

VXOMASIINX U3 KOTJIA Ta30B

ITo kakuM BHAM, HCIIOJIb3yeMOro paboyero TerIa, HoApa3aeNsoTCs TEIIOBbIC IBUIaTeIN?
BBI6epI/ITe OAHWH HUJIN HCCKOJIBKO OTBECTOB!

ras

TOILJIMBO

JNEKTPUIECTBO

nap

KonpgeHcanuoHHas ycTaHOBKa peiHa3HAuYeHa AT ...

CO3JIaHHUS 33 apOBOW TYPOMHOM pazpexeHus (BaKyyma) C IIENbI0 YBENUYEHHS HCIOIb3YEMOT0 TeIIonepenasa u MOBBIICHHUS
tepmudeckoro KII/I mapoTypOHHHOM yCTaHOBKH

CO3/1aHUsl 3a MAapOBOU TYpOMHOM pa3pekeHus (BaKyyma) ¢ LeNblo CHIkeHus: Tepmudeckoro K11/ mapoTypOuHHO# ycTaHOBKU
yBenM4eHns: 00beMa 0TPabdOTABILETO Mapa NapoTypOUHHON YCTAaHOBKH

CO3/IaHus 3a ApOBOU TYpOMHOM paspekeHus (Bakyyma) ¢ nenbto yenudeHus KIT/1 koHmeHcaTopHOH yCTaHOBKU

OpHocTyneHYaTasi akTUBHAs TypOHHA ObLIa IIOCTPOCHA
BoasTom

JlaBanem

ITapconcom

I'eponom

B HacrosiIiee BpeMsl Ipe/ielibHas MOIIHOCTh OJHONOTOYHOM KOHICHCAIMOHHOM TYpOUHBI HA BEICOKOE JJABJICHHE HE MPEBBIIIACT.
100 MBT1

50 MBt

20 MBt

2,5 MBT

TypOuHBI TapOBBIE CTAIIMOHAPHBIC UTSI TPUBO/Ia TYPOOTEHEPATOPOB BBITYCKAIOTCS MOITHOCTBIO ...
ot 2,5 no 1600 MBt

60 MBT

ot 1600 MBT

1o 2,74 MIla

[Taporenepupyronye (MCIapuUTENbHbIE) TOBEPXHOCTH HATPeBa
BriGepute oanH NI HECKONBKO OTBETOB!

COEMHEHHBIE MEXIY COO0M KOIIEKTOPHI

KOHBEKTHBHBIH ITy4OK TPYO

TOTIKa

SKpaHHBIE TPYOBI

PaGora TypOHHBI KaK TEIIIOBOTO JIBUTATENs XapaKTEePU3YETCH ...
s} dexTrBHON (Ha BaTy) MOIITHOCTBIO

BHEIIHEW (MHINKATOPHOW) MOIITHOCTHIO

HET BEPHOTO OTBETA

BHYTpEHHEH (MHIUKaTOPHO) MOIITHOCTEIO

Temneparypa neperperoro napa A0JbKHA I10JUICP>KUBATHCS TOCTOSIHHOI ...




HE Bceraa
BCerzaa

TOJIBKO B KOHBEKTHBHOM Ta30X0I€

TOJIBKO TIPH MOIJCPKaHUH MAKCHMAaJIbHOTO HCIOIB30BAHUS TEIUIOTHI YXOASAIINX U3 KOTJIA Ta30B

ITpu pacmmpeHnn napa B MHOTOCTYIICHUATHIX TYpOMHAX YIEIBHBIH 00BEM €ro OT CTYICHH K CTYIICHH.
BCE OTBETHI BEPHBI

YMEHbBIAETCS

0CTaeTCsl HEM3MEHHBIM

BO3pacTaer

Urto 10KHO OBITH 00ECTIeUeHO NMPH IKCIUTyaTalluK OXJIaAUTENeH HUPKYISIHOHHON BOIbI?

ONTUMAJIBHBIN PeXXHUM pabOTHI U3 YCIOBHI TOCTIKCHUS HAaHBBITOAHEHIIIEr0 (3KOHOMHYIECKOT0) BaKyyMa MapoTypOHHHBIX
YCTaHOBOK M OXJIayKAaromasi 3p(GeKTHBHOCTE COTJIACHO HOPMATHBHBEIM XapaKTEePHUCTHKAM

oxyaxaaouas 3pPEeKTUBHOCTh B COOTBETCTBHHU C MMPOEKTHON TOKYMEHTAIHel

MaKCUMaJIbHO BO3MOXKHBIH BaKyyM NMapoTypOMHHBIX YCTaHOBOK

OTNITHUMAJTbHBIC TEMIIEpaTypHBIE HAIIOPHI B KOHACHCATOPAX MapOTYPOMHHBIX YCTaHOBOK

KakoBa BennurHa JOMYCTUMBIX MPHCOCOB BO3/yXa B TOIKY M Ta30BbIN TPAKT JI0 BBIXOA M3 MApOIeperpeBaTelis IUisl MapoBbIX
ra3oMa3yTHBIX KOTJIOB MapOMPOU3BOIUTEIBLHOCTHIO 10 420 T/9ac?

He 6oiree 5 %

He 6ouee 6 %

He Gonee 8 %

He Oomee 10 %

B kakoMm M3 yKa3aHHBIX CIIy4aeB MEPCOHAN JOJDKEH HEMEJIEHHO OCTAaHOBUTH (OTKIIOYHUTE) KOTen?

IpH NpeKpaleHnn JedcTBus oonee 50 % mperoXpaHUTEIbHBIX KIAAaHOB WM IPYTHX 3aMEHSIOINX UX TPEA0XPaHUTEIbHBIX
YCTPOMCTB

HpHU HEIOITyCTHMOM IIPEBBIIICHUN TEMIIEpaTyphl MeTasIa OBEPXHOCTEH HAarpeBa, eCIIi MOHU3HUTh TeMIIEpaTypy U3MEHEHUEM
pexuMa paboThl KOTJIA HE ylaeTcs

TP BBIXOJIE M3 CTPOS BCEX IMCTAHIIMOHHBIX yKa3aTeNnel ypoBHS BOIBI B OapabaHe KOTia

B kakux ciay4asx U3 MepeducIeHHBIX KOTe JOKEH ObITh OCTAHOBJIEH M0 PACIIOPSIKEHUIO TEXHUYECKOTO PYKOBOIUTENS
3NIEKTPOCTAHIMU C YBEJOMIIEHUEM JAUCIIETYEPA IHEPTOCUCTEMBI?

TOJIBKO B CIIy4ae HEOIyCTUMOIO TIOBBIIIEHUS TEMIIEpATYphl METajlla IOBEPXHOCTEN HAarpeBa, €CIIU IOHU3UTh TEMIIEPATYPy
U3MEHCHHEM peKUMa paboThI KOTIA HE YIaeTCs

TOJIBKO B CJ1y4ac PE3KOro yXyAIIECHUS Ka4eCTBA IUTATENBHOM BOJBI 110 CPABHEHMIO C YCTAHOBJIECHHBIMU HOPMaMHU

TOJIBKO B CITy94ae BBIXOJa U3 CTPOSI BCEX MUCTAHIIMOHHEIX YKa3aTelel ypoBHs BOJHI B OapabaHe KOTIa

B JIIOOOM U3 IEPEUNCIICHHBIX CIyJaeB, a TAKXKe IIPH HEUCTIPABHOCTH OTACTBHBIX 3aIUT WIN YCTPOUCTB JUCTAHIIOHHOTO 1
AaBTOMATHUYECKOTO YIPaBICHUSIH KOHTPOIbHO-U3MEPUTENBHBIX IPUOOPOB

B kakux ciaydasx n3 IMepedrcIeHHBIX CHCTEMA 3aIIUTHl TypOMHBI OT TIOBBIIICHNS YacTOTHI BPAIleHNS poTOpa (BKIIFOUast BCE ee
3JIEMEHTBI) JOJKHA OBITh HCIBITAHA YBEIMUCHUEM YaCTOTHI BPAIIEHHS BBIIIE HOMUHATBHON?

TOJIBKO I10CJIE KallUTAJILHOTO PEMOHTA

TOJBKO HPH IyCKE TI0CIIe pa300pKu aBTOMaTa O€30I1aCHOCTH

TOJIBKO TIEPE UCIIBITAHUEM CHCTEMBI PETYINPOBAaHHSA COPOCOM HArpy3KH C OTKIIOYEHHEM I'eéHepaTopa OT CETH

TOJIBKO TIOCIIE MOHTaXa TYpOUHBI

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4aeB

B kaxkoM U3 IIepedncIIeHHbIX CIIy4aeB He JOIIYCKAETCs SKCILTyaTallys TPYIIbl IOJOTpeBaTeleii BBICOKOTO 1aBIICHUs,
00BEIMHEHHBIX aBapUIHBIM 00BOTOM?

TOJIBKO TIPH OTCYTCTBUH WJTH HEUCIIPABHOCTH JICMEHTOB 3aIIUTHI XOTS OB Ha OJJHOM MOJOTPEBaTENe BEICOKOTO JTaBJICHUS
TOJIBKO TIPH HEHCIIPABHOCTH KJIAllaHa PETYIATOPA YPOBHS TI000TO ITOIOTPEBATENS BEICOKOTO JABICHUS

TOJIBKO TPH OTKIIOUEHUH MO Tapy JIF0O0T0 MOJ0rpeBaTeNs BBICOKOTO AaBICHUS

B JIFOOOM U3 yKa3aHHBIX CIIydacB

B kakux ciay4asx U3 IepedUCIeHHBIX IOIyCKaeTCs MycK TypOuHbI?

HPH HEUCHPABHOCTH XOTsI ObI OJJHOW M3 3allMT, ACHCTBYIOIMX HA OCTAHOB TYpOUHEI

[IPY HEUCIIPABHOCTH TEIUIOBON U30JILMU

TIPU HATUYUH Oe(EKTOB CHCTEMBI PETYIHPOBAHHUS U TAPOPACIIPEACIICHHS, KOTOPIE MOTYT IPUBECTH K Pa3rOHy TYpOUHEI
IpU OTKIIOHEHUH KauecTBa CBEXKEro Mapa M0 XUMUYECKOMY COCTaBy OT HOPM

B kakoif cpok TOIDKHBI OBITH MIPUHATEL MEPHI K CHIDKEHHUIO BHOPAIMH ITOIIIUITHUKOBBIX OTIOP TIPH HPEBHIMICHNH HOPMaTHBHOTO
3nadyeHus 4,5 mmxc-1, Ho He Gonee 7,1 Mmxc-1?

He Oonee 1 cyTok

He Ooiree 7 CyTOK

He 6ouree 20 cyTok

He Gonee 30 cyTok




B xaxom cly4dac Typ6I/IHa IIpHU OTKa3€ B pa60Te 3alIUT MOXKET HE OCTAaHAaBJIMBATBHCs IEPCOHATIOM HeMeZ[J'IeHHO?

B CJIyda€ HEAOIIYCTHUMOTI'O OCEBOT'0O CABUTIa pOTOpa

B ClIyda€ HEJOMMYCTUMOI'O TOHMKECHUS TIEPETIajia JTaBICHUN «Macj0-BOAOPOI» B CUCTEME yHJ'IOTHeHI/Iﬁ BaJia reHeparopa
B ClIydac HEAJOMMYCTUMOI'O NOBBIIICHU AaBJICHUA B KOHACHCATOPE

B CJIy4dac 3a€JaHus CTOIIOPHBIX KJIAIIaHOB CBEXKCTO IIapa WA Iapa IOCJIC IIPOMIICPEIpeBa

B kakux ciay4asx He JOIyCKaeTcs ITyCK SHeproodmoka?

TOJIBKO B CITy4ae HEHCIPABHOCTH JIF000 U3 TEXHOJOTMUECKHX 3allHUT, JEHCTBYIOIINX Ha OCTAHOB 000PYI0BaHUs SHEProOIoKa
TOJBKO B CITy4ac HETOTOBHOCTH K BKIIFOUEHHIO OJIOYHON 00€cCONMBaIOIEeH YCTaHOBKH

TOJIBKO TIPH HAJIMYMH HEUCIIPAaBHOCTH YCTPOICTB TUCTAaHIIMOHHOTO YIPAaBICHUS OTIEPATHBHBIMU PETYIHPYIOIIUMH OPTaHAMH,
TaKKE apMaTypou, UCIOIb3yEMO MPH JIMKBUALIUN aBAPUIHBIX CUTYaLUi

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4aeB, a TAKXKe IPU MOBPEKACHUH ONOP M IPYXHHHBIX IOIBECOK TPYOOIIPOBOZIOB

B kakoM M3 NepeYnCIIeHHBIX CIIy4aeB YHEProOI0K JOKEH ObITh HEMEIJICHHO OCTAHOBIIECH IIEPCOHANIOM IIPH O0TKa3e B paboTe 3ammr
WU TIPU UX OTCYTCTBUU?

TOJIBKO B CITy9dae OTKIIIOUEHHS TeHepaTopa Wi TpaHC(HOPMaTOpa SHEProOIIoKa M3-3a BHYTPEHHETO MOBPEKICHI

TOJIBKO B CIIy4ac OTKIIIOYEHUS BCEX IUTATENBHBIX HACOCOB

TOJIBKO B CITydae UCUE3HOBEHUS HANPSDKEHUS Ha BCEX M3MEPHUTENbHBIX MPHOOPax KOHTPOIISA SHEProbIoka

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4aeB

B kakux ciydasx TeXHOJIOTHYCCKUE 3aIUThI JJOJDKHBI OBITh BHIBEICHBI 13 PaOOTHI?

TOJIBKO B CiTy4ae paboThl 000PYI0BaHHS B IEPEXOIHBIX PEKUMAX, KOTa HEOOX0IUMOCTh OTKIIFOUSHHSI 3AIIUTHI OMPE/IEieHa
HHCTPYKIMEH 0 KCIUTyaTal[iid OCHOBHOTO 000PYIOBaHUSI

TOJIBKO B CITy94ae OUCBHUIHOM HEUCIIPABHOCTH 3aIIUTHI

TOJIBKO B CITy4ae HEOOXOANMOCTH MEPUOANIECKOTO OMPOOOBAHMUS 3aIUTHI, ECIIM OHO MPOU3BOIUTCS HA IEHCTBYIOLIEM
000pyI0BaHUH

B JIF0OOM U3 MEPEUNCIICHHBIX CIydacB

Kakue U3 nepevnciieHHbIX TpeOOBaHHM ABISAIOTCA HEOOXOUMBIMH ITPU TIEPHOIMYECKOM OMIPOOOBAHUN TEXHOJIOTHIESCKUX 3aIUT?
Tepe/T MyCKOM 3allUIaeMOoro 000PYIOBaHHUS TIOCIIE €T0 KAUTATHHOTO H CPEAHEr0 PEMOHTA, a TAKXKE MOCIIe POBEICHHS PEMOHTA B
HETSIX TEXHOJIOTUYECKUX 3aIIUT IPOBEPSIETCS] HCIIPABHOCTh M TOTOBHOCTb 3aIIUT K BKIIFOUEHHIO ITyTeM OTPOOOBAHUS Ha CHTHAT
Ka)KIOW 3alIUThl U IEHCTBUSA 3alUT Ha BCE MCIIOIHUTEIbHbBIE YCTPOICTBA

nepes1 MyCKOM 3allUIaeMoro 000pyIOBaHHUS TIOCIIE €ro MPOCTOs OoJiee 3 CyTOK MPOBEPSETCS SHCTBUE 3alIUT Ha BCE
WCTIOJTHUATENLHBIE YCTPOHCTBA, a TAKXKE OTEPAIldH BKIIOUEHUS pe3epBa TEXHOJIOTHIECKOTO 000pyIOBaHHS

IIPY HEJOMYCTUMOCTH NPOBEPKU UCTIOTHUTENBHBIX ONEepali 3a1UT B CBSI3U C TEIJIOBBIM COCTOSHUEM 3alllUIIaeMOI0
000pyI0BaHUs OIPOOOBAHKE 3AIUTHI MPOU3BOAMUTCS 0€3 BO3ICHCTBHS Ha NCIIOJIHUTEILHBIC YCTPOHCTBA

BCE MEPEUHCIICHHBIE TPEOOBAHUS SIBIISIOTCS HEOOXOAMMBIMU

Kaxkoii cpok no ycTpaHeHuIo IpUYMH yXy/IIIEHU KauecTBa apa o HOpMaM COAEp KaHUs COeIMHEHUI HaTpHsl, KpEMHUEBOM
KUCIIOTBI M AEIbHOHN IEKTPHUYECKON TPOBOIUMOCTH JUIsl KOTJIOB C €CTECTBEHHOM UPKYISIMEH yKa3aH HEBEPHO?

TIpH TIPEBBIIICHUH HOPM He Oosree 4eM B 1,5 pa3a mpuamHa H0JDKHA OBITH yCTPaHEHa B TeUeHUE 4 CYTOK

U MIPEBBIIICHUH HOPM He OoJiee 4eM B 2 pa3a MPUYMHA JOJDKHA OBITh YyCTPaHEHA B TCUCHHUE 72 4acoB

HPH IPEBBIICHUHM HOPM He GoJtee ueM oT 2 10 4 pa3 NpuyrHA JOJDKHA OBITh yCTpaHeHa B TedeHHe 24 4acoB

TIPY HEYCTpaHECHNH HApYIICHHH B YCTAHOBJICHHBIC CPOKH, a TaKXKe IIPH IPEBEIMICHIN HOpM OoJiee ueM B 4 pasa wiu cHmkeHnH pH
HIDKe 5,5 TypOuHa Ha OIOYHBIX IEKTPOCTAHIMAX MIIH KOTEN Ha 3JIEKTPOCTAHIUAX C HOMEPEYHBIMHU CBA3SMH JOJIKHBI OBITH
OCTaHOBIICHBI He MO3/JHEE YeM uepe3 24 gaca Mo PeIlIeHN 0 TEXHHUECKOTO PyKOBOAUTENS AIEKTPOCTAHIIUY C YBEAOMIICHUEM
JHCIETYEPa SHEPTOCUCTEMBI

IlepBast MoJenb IBUTATENS, UCHOIB3YIOMIEr0 PEAKTUBHYIO CHITY, ObUIa TIOCTpOEHA
I'eponom

JlaBanem

BonbsTom

Tecna

YactoTa BpalieHud TypOOreHepaTopa, Py YMCIIe map MOJCOB p=2
750 06/MuH

300 06/MuH

1500 06/MuH

3000 06/mMuH

1000 o6/Mun

HomuHanpHas 1moJiHasi MOIIHOCTB TeHEpaTopa MOXKeET OBITh OTpeieNieHa 1Mo cieayromeii popmysie
Suom=Unom-Taom/\3

Suom=3-Unom-Inom

Suom=Unom-Inom/3

Saom=Unom-Inom

Suom=V3-Unom-Tnom




Kaxoe 11BeToBoe 1 OykBeHHOE 0003HAUCHUE IPUMEHSICTCS! [UIsl LIMH TIPH TIEPEMEHHOM Tpexda3zHoM Toke?
mrHEI (assr A - 3eneHbIM, (a3sl B - sxenTsiM, ¢Gassl C - KpacHBIM I[BETOM
muHEI (a3el A - 3eneHbIM, (a3sl B - kpacHbIM, (ha3sl C - JKEITHIM [[BETOM
IMHBL (ha3bl A - KenThIM, (assl B - 3enensiv, dhazbl C - KpaCHBIM LIBETOM
IUHBI (a3bl A - KpacHbIM, a3kl B - 3enensim, ¢asbl C - KeNThIM BETOM

Kakas aBTOMaTHKa pe3epBUpYyeT OTKa3bl BRIKIIOYATENeH B aeKTpoycTaHOBKax 110 kB u Beie?
aBTOMAaTHKa HOBTOPHOTO BKJIFOUCHHS

aBTOMAaTHYECKOE BKIIOUECHUE Pe3epBa

ABTOMATHYECKOE PETryINPOBAHUE BO3OYKACHHS

YCTPOMCTBO pe3epBUPOBAHUS OTKA3a BBIKIIOUATEIS

JIJ1s KaKuX BO3AYIIHBIX JIMHUH JOJDKHBI TIPETyCMATPUBATHCS (GUKCHPYIOIINE IPHOOPHI IS ONIPEACTICHUS MECT MOBPEKICHHN ?
JUTs BO3AyIHbBIX uHui 10kB nmuHoi 6onee 10 kM

JUTSL BO3AYIIHBIX JIMHUE 35 KB 1 BbIlIe ;uymnHO# Oosee 15 kM

JUTS BO3AYIIHBIX JInHUH 110kB 1 BeIIe anmuHOM 6onee 20 kM

Kakue u3 nepeuncieHHbIX 3al[UTHBIX Mep IPUMEHSIOTCS JUIS 3all[UThI JIIOEH OT MOPaXEeHHs AIEKTPUIECKUM TOKOM IIpH
KOCBEHHOM IPUKOCHOBEHHUH B CIydae MOBPEKACHHS U30MIALIH?

3alIUTHOE 3a3eMJIEHUE

aBTOMAaTUYECKOE OTKIIFOUEHHE IIUTaHUS

JIBOMHAs WM YCUTIEHHAs H30IALHs

CBEPXHHU3KO€E (MaJIOE) HAIIPSKEHNE

nro0ast U3 TIePEUNCICHHBIX Mep B OTACIBFHOCTH HIIH B COUCTAHUH

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

Kaxkoe nBeroBoe 1 OykBeHHOE 0003HaYCHHUE IIPHMEHSCTCS U HYJCBBIX pad04rX (HEHTPaIbHBIX) IPOBOTHHKOB B
AJIEKTPOYCTAHOBKAX?

0603HauaroTcs OykBoii N u 6eJbIM LIBETOM

00o03HavaroTcs 6ykBoit H v rony0siM 1iBETOM

obo3HavaroTcs 6ykBoi H u cepsiM iBeToM

o0o3HavatoTca 6ykBoi N 1 roryObIM I[BETOM

OT KaKuX U3 BUJIOB OBPEXKICHHUH 1 HCHOPMAJIBHBIX PEKUMOB padoThl TpaHnchopmartopa [IpaBuimamu ycTpoiicTa
3JIEKTPOYCTAaHOBOK HE IMPeyCMaTPHUBAIOTCS YCTPOICTBA PEIEHHOM 3aIuThI?

oT MHOFO@)EBHLIX 3aMBIKaHUHA B OOMOTKaxX M Ha BbIBOAAX

OT 01HO(a3HBIX 3aMBIKaHUI Ha 3eMJII0 B OOMOTKE U Ha BBIBOJIaX, IPUCOEAMHEHHBIX K CETH C ITyX03a3eMJICHHON HEUTpalbio
OT BUTKOBBIX 3aMBIKAaHUHM B 0OMOTKaX

OT MOBBIIIEHHON TEMIIEpaTypbl BEPXHUX CIOEB Maciia

JIns Kakux U3 MepeYrCIeHHbIX CIy4aeB JOKHBI IPEAyCMaTPUBATLCS yCTPOWCTBAa aBTOMAaTHYECKOTO BBOJA pe3epBa?

TOJIBKO JUUISI BOCCTAHOBJICHHS IUTAHMS IIOTPEOUTEINICH ITyTeM aBTOMAaTHIECKOTO MPHUCOSTMHEHHS PE3ePBHOTO MCTOYHHUKA TNTAHUS
IpHU OTKIIIOUYEHUH pabodero HCTOUHUKA MUTaHUS, IPUBOJSIIEM K 00€CTOUCHHUIO AEKTPOYCTaHOBOK MOTPeOUTENs

TOJIBKO /711 aBBTOMAaTHUECKOTO BKJIIOYEHHS PE3EPBHOTO 000PYI0BaHUS NP OTKIIOUEHUH pabouero 000py0BaHUs, IPUBOISIIEM K
HapYIIEHUIO HOPMAaIBHOTO TEXHOJIOTHYECKOro Mpoliecca

JUIS BCEX MEPEUUCIECHHBIX

C KakuM peKUMOM HEUTPATIM MOXKET MPEIyCMaTPUBATLCS paboTa IEKTPUISCKUX ceTeil Hanpsokenuem 110 kB?
TOJIBKO C TIyX03a3eMJICHHBIMH HEHTpaIIMH

C TTyX03a3eMJICHHBIMU JTH00 ¢ 3(h(heKTUBHO 3a3eMIEHHBIMU HEHTPATIMU

C M30JIMPOBAHHBIMU HEHTpasIMU

CKONBKO KaTeropuii HaJIeXKHOCTHU 31EKTPOIIPUEMHHUKOB CYLLECTBYET?
JIBE KaT€ropHu

TPHU KaTeropuu

4YEThIpE KATErOpUu

IITh KaTeropui

CKOJIBKO CTaIlMOHAPHBIX 3a3eMITUTENICH, Kak MPAaBUJIO, TOJDKHA UMETh CEKIUs (CUCTeMa) IIMH PacTpeeINTSNLHBIX YCTPOUCTB 35
kB u BbIm1I1E?
OJIIUH CTAI[IOHAPHBIN 3a3EMIIUTEIb




JIBa CTAllMOHAPHBIX 3a3E€MIINTEINS
TPH CTAIIMOHAPHBIX 3a3EMIIUTEIS
3aBHUCHUT OT THIA cXeMBI PY

Kakoii momkHa OBITh YHCTOTA BOJOPOAA B KOPIIycaX I'eHEPaTOPOB ¢ HEMOCPEACTBEHHBIM BOJOPOAHBIM OXJIaXKICHUCM H
CUHXPOHHBIX KOMIIEHCATOPAX BCEX THITOB?

He Hmke 93 %

He Hmke 95 %

He Hmke 97 %

He Hmke 98 %

KakoBbI JOMyCTUMBIC HOPMBI CYTOYHO# YTEUKH U CYTOYHOTO pacxoa (C yueToM IpoyBOK) BOJOPOAA B FeHEpaTope OT 0OIIEero
KOJINYECTBA ra3a Mpu pabodyeM JAaBiIcHUU?

He 6oitee 5 % u He 6onee 10 % COOTBETCTBEHHO

He 6oiee 3 % u He 6onee 8§ % COOTBETCTBEHHO

He 6oitee 5 % u He Gonee 12 % COOTBETCTBEHHO

He 6oiree 7 % u He 6onee 12 % COOTBETCTBEHHO

KaxoBa BennunHa HanOoJbIIero pabodero HanpsHKEHUs A7l BCeX TeHepaTopoB M CHHXPOHHBIX KOMIIEHCATOPOB?
He BoIe 105 % HOMHHAIBEHOTO
He Boire 110 % HOMHUHAIBHOTO
He BoImre 115 % HOMHHAILHOTO

Kakast TeMIiepaTypa BepXHHUX CIIOCB Maclia IOJDKHA OBITh y TpaHC(OPMATOPOB U PEAKTOPOB C €CTECTBEHHBIM MaCIISTHBIM
oxyaxaeHneM M u oxnaxaenneM /I mpy HOMHHAIBHOM HAarpy3Ke, €ci 3aBOIaMU-H3TOTOBUTESIMA HE OTOBOPEHBI MHBIE 3HAYCHUS
TeMmIreparypb?

ee BoIe 75 °C

He BoImre 80 °C

He BoIIe 85 °C

He BhIIe 95 °C

Kakas neperpy3ka mo TOKy OIycKaeTcs Ha Mepro.T TOCIeaBapuitHOTO pekuMa Juisl Kabenel, HaXOASIINXCs B OKCILTyaTaluy 0ojee
15 ner?

He JoJpKHA npesbimaTh 10 %

HE JOJDKHA MPEBBIATh 5 %

HE JOJDKHA MpeBbIaTh 8 %

HE JIOJDKHA TpeBbImath 3 %

Kto mpoBoanT nepruoaudecKie 0OCMOTPHI TEIUIOBBIX SHEPIOyCTaHOBOK?

00CITy)KUBAIOIIUH MEepCOHAT

PEMOHTHBIH ITepCoHa

JMIa, OTBETCTBEHHBIE 3@ HCIIPABHOE COCTOSHUE U O€30MACHYI0 SKCILTyaTalllIo0 TEIUIOBBIX 3HEPIOYCTAHOBOK
CTEIHATbHO Ha3HAUeHHAS! KOMHUCCHS

Kem yTBepkaatoTCs TOIOBBIE ITAHBI PEMOHTOB TETUIOBBIX SHEPTOYCTAHOBOK?

PYKOBOIMTENEM OpPTraHU3allul

OTBETCTBCHHBIM 32 HCIIPABHOE COCTOSHIE M 0E30MACHYI0 IKCILIYaTalUI0 TEINIOBBIX SHEPrOYCTaHOBOK
HAYaJIbHAKOM CITY’KOBI TPOM3BOICTBEHHOTO KOHTPOJIS

TJIABHBIM MEXaHUKOM

KTo npoBoaNT NpHEeMKy TEIJIOBBIX SHEPrOyCTAHOBOK U3 KAIIUTAIbHOTO peMOHTa?
pabodas KOMUCCHSI, HA3HAYCHHAS PACTIOPSIUTEIBHBIM JOKYMEHTOM 110 OpTraHH3aInuu
koMmuccus PocrexHanzopa

ciy0a IpOU3BOJCTBEHHOT'O KOHTPOJISI OpraHU3aIlH

ciryk0a TJIaBHOTO MEXaHHKa




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH

npenoaaBaTciIeM.

Hpoxomﬂe}me KOHTPOJBHOTO MEPOTIPUATUA IO CAaY€ DK3aMCHA CUUTACTCA BbIIIOJIHEHHBIM YCIICIIHO, €CJIU IIPU €ro OLICHUBAHUU
MOJIy4€Ha OLICHKA HC HUKEC «YAOBJICTBOPHUTCIIBHO».

IIpu noBeneHnu 3k3aMeHa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUIMH OLIEHKHU SIBIISIOTCS:

«OTIHYIHOY:
«Xopouio»:
«Y IOBTIETBOPUTENBHOY
BpeMsi

IMomnyuenne 6osee 90 % GamIoOB MO TECTY NMPH BBHIIIOJHEHUN TECTA 332 PEITTAMEHTHPOBAHHOE BpeMs
Ionyuernune ot 75 mo 90 % OawIOB IO TECTY IPU BEINOJHEHHH TECTA 32 PEIIIAMEHTHPOBAHHOE BPEMS
Ionyuernue ot 50 g0 75 % GamIoOB IO TECTY IIPU BHINOJHEHHH TECTA 32 PEITTAMCHTHPOBAHHOE

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI1.1 | beictpunxkuii I'.®.

OCHOBEBI SHEPTeTHKA: YICOHHK

Mocksa: Knopye, 2012,

JI1.2 | Kynunos AA.

TenoBbie MEKTpUUECKUE
craniuu. CXemsbl U
obopynoBaHue: yueOHOe
rmocobue

Mocksa: UHOPA-M, 2013,

JI1.3 | ®ununnona T.A.

OHepreTU4eCcKUe pexuMbl
3IEKTPUYECKUX CTAaHLIMH U
JIIEKTPOIHEPTETHYECKUX
CHCTeM: yIeOHHK

Mocksa: KOpaiit, 2019,

JI1.4 | T.A. ®ununmosa,
I0.M. Cunopxkus, AT
Pycuna

OnTuMu3anus pexuMoB
9JIEKTPOCTAHUUH U
SHEPrOCHUCTEM : y4eOHUK

Hosocubupck : HI'TY, 2016,
http://biblioclub.ru/index.php?
page=book&id=438316

6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa

ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI2.1 |I'ma3eipun M.B. ABTOMATU3UPOBAaHHBIE Hosocubupck : HI'TY, 2011,
CUCTEMBI yIIPaBICHHU http://biblioclub.ru/index.php?
TEIUTOBBIMHU page=book&id=228766

AIIEKTPOCTAHIMAMH : yaeOHOE
nocobue

JI2.2 |C.A. bensies, A.B.
Bopo6bes, B.B.
JIutBak.

Hanexxnoctb
TEIUIO3HEPTeTHIECKOTO
obopynosanust TOC : yueboe
rmocobue

Tomck : U3parenpcTBOo ToMckoro
MOJINTEXHUYECKOTO YHUBepcuTera, 2015,
URL: http://biblioclub.ru/index.php?
page=book&id=442071

JI2.3 | H.B. Konomuern, H.P.
ITonomapuyxk, I".A.
Enruna

Pexumbl paboThI 1
SKCILTyaTalus
AIIEKTPOOOOPYIOBAHNUS
3JIEKTPUYECKUX CTaHLIMH :
yuebHoe nocodue

Tomck : U3parensctBo ToMmckoro
MOJINTEXHUYECKOTO YHUBepcuTera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442113

J12.4 | Jlykauukwuii B.B.

3a,Z[a‘{HI/IK 10 TCIJIOBBIM
AJICKTPUICCKUM CTaHIUSAM

Mocksa ; Jlennnrpan : 'oc.
SHepreTudeckoe u3a-so, 1956,
http://biblioclub.ru/index.php?
page=book&id=230925




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
J12.5 IIpaBuna TeXHUYECKOM Hosocubupck : Cubupckoe
IKCIUTyaTalUH EKTPHICCKIX YHUBEPCUTETCKOE U3AaTeNnbCTBO, 2011,
cTaHIUH u cetedt Poccuiickoit http://biblioclub.ru/index.php?
Deneparyn : OQUINATBHBIN page=book&id=57234
JIOKYMCHT
J12.6 Wuctpykius mo HoBocubupck : Cubupckoe
MIPEYNPEKICHUIO U YHHBEPCHUTETCKOE U31aTensCTBO, 2008,
JTUKBUIAINH aBapuil Ha http://biblioclub.ru/index.php?
TEIUIOBBIX IEKTPOCTAHIMAX : page=book&id=58001
CO 153-34.20.562-2003)
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 |LMS Canvas https://Ims.misis.ru/
32 | Omnnaiin 6ubaroTeka bubimoxyo https://biblioclub.ru
D3 | Hayunas snekrpoHHas 6HOIHOTEKA https://cyberleninka.ru/
D4 | Hayunas snekrponHast 6ubnnorexa https://www.elibrary.ru
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdme
I.6 |7-zip
I1.7 | bpayzep Google Chrome
1.8 Microsoft Teams
1.9 |Zoom
I1.10 | Bpayzep Opera
I1.11 | Bpaysep Yandex
I1.12 | Cisco packet Tracer A237:A2647.3.1
I1.13 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JJOCTyNa K 00pa30BaTENbHBIM pecypcam
1.2 |https://energybase.ru - KaTamor aMeKTPOCTAHIMI (ATOMHBIX, THAPABIMYCCKHX, TCIUIOBBIX H Ap.) U TOACTAHIIA MHpPa
N.3 |http://matlab.exponenta.ru/ - moapoOHBIC aBTOPCKUE PYKOBOACTBA MO npoaykram MathWorks;
.4 |http://window.edu.ru/ - enuHOe OKHO JOCTyNa K 00pa3oBaTENbHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onpIast TeXHUUECKast OMOIMOTEKA MO TEIIOTEXHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TermosHepreTukay;
WN.7 |http://www.rosteplo.ru/ - uHbGOpMAIIHOHHAS CHCTEMA IO TETTOCHAOKEHHIO.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcHalueHue
234 VYuyebHast aynutopust  ansg  3aHstuil | Kommiekr yue6Hoi MebOenu Ha 44 mecT At 00y4arOIMXCs,
JIEKIIHOHHOTO THIIA, NpPaKTHYECKUX | |  cTaMOHAapHBI KOMIBIOTEp Ui IperojaBareNs ¢
3aHATHI BBIXOZIOM B HHTEPHET, MPOEKTOP, O3KpPaH HACTCHHBIN,
KOJIOHKH, JIOCKa ayQuTOpHas MejoBas, BeO Kamepa,
nuneH3nonnsie  mporpammbl - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.
224 VYuebnass maboparopus (kommbloTepHbIi | KommuiekT yueOHONW Mebenun Ha 12 MecT i 00yJarouuxcs,

KJacc) 12 cranuOHapHBIX KOMIIBIOTEPOB [UId CTYAEHTOB, |
CTAIlMOHAPHBIH KOMIIBIOTEp JUIA THpemojaBarens (Bce C
BBIXOZIOM B MHTEpHET), IPOEKTOp, 93KpaH HACTEHHBII,
KOMMYTaTop, JOCKa ayIuTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC Vuusepcurera MUCHUC wyepe3 nuuHBIN
xabuner Ha mmargopme LMS Canvas u  Moodle,
nuneH3nonnele  mporpammbl - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.




121 VYuebHas  aymutopus i 3aHATHH | KoMruiekt yueOHON Mebenmn Ha 56 MecT s oOydarommxcs,
JIEKIIHOHHOTO THIIA, MPaKTHYIECKHX | | cTanMOHApHBI KOMITBIOTEp UISA IperojaBaTess (BBIXOJ B
3aHATUH WHTEpHET), MPOEKTOp, PKPaH HACTEHHBIH, KOJIOHKH, JOCKa
ayguTopHas MenoBas, BeO kamepa Logitech, nuneH3nonHble
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOIIIUXCA

B npomnecce n3ydeHns AUCIUIUTIHEI BRIIEIAIOT JIBA BU/Ia CAMOCTOSTETIHHON pabOTHI: - ayANTOPHAS; - BHEAYAUTOPHAS.
AynuTopHas caMOCTOSITeNbHast pab0oTa IO AUCIUILIHHE BEIOIHAETCA Ha yIeOHBIX 3aHATHUSX 110J] PyKOBOJCTBOM HpENoAaBaTels.
BHeaynuropHas camocTosITeNbHAs paboTa - IaHupyeMas yaeOHast padoTta 00ydJaromuMcesl, BBINOJIHACMast BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJICTBE MPETIOaBaTEls, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHast paboTa, He IPEeayCMOTPEHHAS IPOTPaMMOil y4eOHOH AUCIUIUIHHEL, PACKPHIBAIONIEH U KOHKPETH3UPYIOIIEH ee
coJiep>kaHue, OCYIIECTBIIACTCS 00yJaoMUMCs HHUIIMATHBHO, C IETbI0 PeaTu3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6onee 3p(heKTUBHOTO BBITIOIHEHHSI CAMOCTOSATENBHOM PaOOTHI 110 AUCIUININHE MIPENOJaBaTeNb PEKOMEHIAYET HCTOUHHUKH IS
paboTHI, XapaKTepu3yeT Hanbolee paloOHATFHYIO METOINKY CAMOCTOSTENIFHOM paboTH, IEMOHCTPHPYET paHee BHIIOTHEHHBIC
oOyJarommucs paboThl U T. 1. Buabl 3aianuii 47151 BHEAYAUTOPHON CaMOCTOSTENBHON paboOThI, HX COAEPKAHUE U XapaKTep MOTYT
MMETb BapUaTUBHBIN U U PEepeHIINPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4aloIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCSA HHANBUIYAbHO WM TPYIIIaMH CTYICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT Ie1H, 00beMa, KOHKPETHOI TeMaTHKH CAMOCTOATEIIFHON PabOTHI, ypOBHS CI0XKHOCTH. KOHTPOIIL pe3ynsTaToB
BHEayAUTOPHON CaMOCTOATENBHOM PabOTHI OCYIIECTBISIETCS B IIpeeaax BPEMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIe yueOHbIe
3aHATHUS 10 JUCLUIUIMHE Ha IPAaKTHIECKUX, 1a00paTOPHBIX 3aHATHSX.




