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LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

llara nognvcanws: 28.05.2026 12:17:30 Hoporpouuxuii puinan
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.01 TemosHepreTHKa U TEIUIOTEXHUKA
HpOMBIIHJ'IeHHaSI TCIUIOOHEPIreTUKA

Paboyas nmporpaMmMa JUCHUILIUHEI

TenoBbie YJIEKTPOCTAHIUU

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.01 TennosHepreTuka 1 TEIIOTEXHUKA

O6pazoBarenpHas IporpaMma 13.03.01 TennosHepreTuka u TemIoTexHUKa / [IpoMbIIUIeHHAS TEIUIOSHEPTETHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 5S3ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 180 IK3ameH 4

KypcoBasi padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4

Bun 3ansuii v | PII Hroro
Jlexuun 8 8 8 8
JlaboparopHbie 4 4 4 4
IIpakTuyeckue 8 8 8 8
B tom uucne uHT. 2 2 2 2
HWroro ayz. 20 120 |20 |20
KonTaktHas paborta 20 120 |20 |20
Cam. pabora 151 | 151 | 151 | 151
B tom umcne cam. pabora
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Htoro 180 | 180 | 180 | 180




IIporpammy coctaBuia(u):
xkmu, bBywyee A.H.

Pabouast mporpaMMa JHCIUIUIHHBL

TemaoBble IJIEKTPOCTAHIIUH

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.01_25 Temmosuepretuka u TtemnoTexuuka [IpIITO 3aou.plx, yrBepkaenHoro YuensiM coBetom HUTY MUHCUC B
cocraBe cooteTcTBytomedd OIIOII BO 13.03.01 TemmosHepretuka W TeIUIOTEXHHMKA [IpOMBIIITIEHHAs TEIJIO3HEPreTHKa
IpoTOKOJI OT 25.12.2024 Ne58.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1 HCHB OCBOCHUA NUCHUIUIMHBI: U3YYECHUE TCXHOJIOTUU IIPOU3BOJACTBA JJICKTPOIHEPTIUU 1 TEIIA HA TETIJIOBBIX
QJIEKTPOCTAHIIUAX.

1.2 | 3amaun QUCHUILUIMHEL JaTh HH(popMaIuio o npuMeHseMoM Ha TOC 060pynoBaHHM U CHCTEM, METOJAX UX pacueTa 1
MPOEKTHPOBAHMS; HAYYUTh NPUHUMATh 1 00OCHOBBIBATh KOHKPETHBIE TEXHUUECKHUE PEIICHUS IPH TIPOCKTUPOBAHUH U
skciryararmi TOC; naTh MHGOPMAIHIO 0 HaJe)KHOCTH ¥ SKOHOMHYHOCTH TETIOMEXAaHWIECKOTO M BCIIOMOTATEIEHOTO
000pyROBaHNS OOIIECTAHIIMOHHBIX CHCTEM.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Brok OIT: b1.B.JIB.04

2.1 TpeboBanus K npenBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:

2.1.1 DHepreTHYeCKUil MEHEIPKMEHT

2.1.2 | Teopus BeposATHOCTEH U MaTeMaTHYIeCKask CTAaTUCTUKA

2.1.3 | AHauTHYeCKas TeOMETpHUs M BEKTOpHas anrebpa

2.1.4 | Maremaruka

2.1.5 |®usuka

2.1.6 |HaueprarenbHast reOMETpPHS U HH)KEHEpHAs TpaduKa

2.1.7 |IlpuxiagHas MeXaHUKa

2.1.8  |I[IpupomooxpaHHbIE TEXHOJIOTUH HA O0OBEKTaX TEIUIOIHEPTETHKH

2.1.9 | TexHuueckas TEpMOJUHAMUKA

2.1.10 | TemnomaccooOmeH

2.2 Jucuuniaunsl (MOAYJIH) U PAKTHKH, 1JI51 KOTOPBHIX 0CBOEHHE JAHHOM JMCHUNJIUHBI (MOAYJIs1) HEOOXOIUMO KAK
npeaniecTByoIee:

2.2.1 |IoaroToBka K mpoueaype 3alUThl U 3aIUTa BBITYCKHOW KBATU(QHKAIIIOHHON pabOThI

2.2.2 | TexHONOTHYECKHE SHEPTOHOCUTEIH MPEANPUATHI

2.2.3 | DueprocbepexeHre B TEIJIOIHEPIETUKE U TEIUIOTEXHOIOTUH

2.2.4 |HayuHo-uccrnenoBaTenbckas paboTta

2.2.5 |IIpenauruiomMHas IpaKkTHKa

2.2.6 |HudopmManuOHHEIE TEXHOIOTHU B TETJIOPHEPreTUKE

2.2.7 | KoMIbroTepHOE MOJENNPOBAHUE B TEILIOIHEPIETUKE

2.2.8 |DnexrpocHabxeHNE W 000PyI0BaHKE IIPOMBIILICHHBIX IPEIIPUSITHI

2.2.9 |Onexkrpuyeckas 4acTh TEIJIOBBIX NEKTPOCTAHLIIUN

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIUAMH

OIIK-2: Cnoco0eH 1eMOHCTPHPOBATL 3HAHHE U IOHHMMAHNE MATEeMATHKH M APYIUX GyHAAMEHTAILHBIX HAYK, JIeKALUX B
OCHOBeE COOTBETCTBYIOLIEH HHIKEHEPHOH CleMATN3AUH, IPUMEHATh COOTBETCTBYIOIIMIT QU3NKO-MATEeMATHYEeCKHIi
anmnapar, MeTo/bl AHAJIM32 U MOJC/IMPOBAHNS, TEOPETUYECKOI0 H IKCIIEPUMEHTAIBLHOI0 HCC/IeJOBAHUS IIPU PELICHUH
npodgeccuoHANBHBIX 32124

3HaTh:

OIIK-2-31 Temnossie cxemsl TOC, IITY, ITY, III'Y

IIK-1: Cnocoben MPOEKTUPOBATH U KOHCTPYUPOBATH KOTEJIbHBIEC, HEHTPAJIbHBIEC TENJIOBbIC 1 MAJIbI€ TEIIJIOUECHTPAJIN, A
TAKXKE TENJ0BbI€ CETH C UCITOJIb30BAHUEM HI/I(bPOBLIX TEeXHOJIOTUM

3HaTh:

[IK-1-31 pesxxumbl paboTHl 1 ONTUMANBHBIE TApaMeTpsl sHeproodopynoBanust Ha TOC

OIIK-2: Cnoco0eH 1eMOHCTPHPOBATL 3HAHHE U IOHHMMAHHE MATEeMATHKH M APYIUX GyHAAMEHTAIBHBIX HAYK, JIeXKALIUX B
OCHOBeE COOTBETCTBYIOLIEH HHIKEHEPHOH clelMATN3aALUH, IPUMEHATh COOTBETCTBYIOIIMIT PU3NKO-MATEeMATHYEeCKHIi
anmnapar, MeTOo/bl AHAJIM32 U MOJCJIMPOBAHNS, TEOPETUYECKOI0 H IKCIIEPUMEHTAIBLHOI0 HCCIeJOBAHUS IIPU PELICHUH
npodgeccuoHANBHBIX 32124

YMmerh:

OIIK-2-Y1 BecT pacdeTs! 10 BEIOOPY CHIIOBOTO 000PYIOBAHMUS TEIIOBBIX HIEKTPOCTAHIHN

IIK-1: Cnocoben MPOEKTUPOBATH U KOHCTPYUPOBATH KOTEJIbHBIEC, HEHTPAJIbHBIE TENJIOBbIC 1 MAJIbI€ TEIIJIOUECHTPAJIH, A
TAKXKE TENJ0BbI€ CETH C UCITOJIb30BAHUEM HI/I(bPOBLIX TEeXHOJIOTUM




YMmerh:

[IK-1-Y1 umeTh HaBBIKY BIaJCHHUA METOIUKOMN IPOSKTUPOBAHUS CHJIOBOTO SHEPrO00OPYI0BaHHS TEIIOBBIX 3JIEKTPOCTAaHIUIT

IK-2: Cnocoden NMPOBOJAUTH HAYYHbIC HCCICIOBAHUSA B o01acTH TEMJIOIHEPIreTUKU U TEIJIOTEXHUKHU

Ymers:

[TK-2-Y'1 uMeTh HaBBIKH BIAJICHHUS METOJIMKON HCCIICIOBAHMUS CHIIOBOTO 3HEPrO000PYIOBaHUS TEIUIOBBIX AIEKTPOCTAHIINH

OIIK-2: CnocoGeH 1eMOHCTPHPOBATH 3HAHHE H IOHMMAHHE MATEMATHKHU U IPYIUX (PYHAAMEHTAJILHBIX HAYK, JIe:KAllUX B
OCHOBE COOTBETCTBYIONIEH MHIKeHEePHOH crenuaan3alii, NPUMEeHATh COOTBeTCTBYIOIINI PU3MKO-MaTeMaTH4YeCKU
anmnapar, MeToAbl AHAJU3a U MOJCTHPOBAHHUS, TEOPETHYECKOT0 U IKCIIEPHMEHTAIBLHOI0 HCCIC0BAHUS NPH PelIeHAN
npodeccHOHAIbLHBIX 32124

Baanern:

OITK-2-B1 uMeTh HaBBIKH MPUMEHEHUS MOJy4YeHHON HH(OpMAIIUHY TI0 pa3paboTKaM M UCCIIE0OBAHHIM TEIUIOBBIX DJIEKTPHYCCKUX
CTaHIUH

ITIK-1: Cnoco0eH NpoeKTHPOBATh M KOHCTPYHPOBATh KOTeJIbHbIe, HEHTPAJbHbIE TeIVIOBbIe H MaJble TeIVIOLEeHTPAaJIH, a
TaKsKe TeIJIOBbIE CETH C HCN0/Ib30BaHHeM HH(PPOBLIX TEXHOJIOIHIA

Baanern:

ITK-1-B1 mMeTh HaBBIKH BIaACHUS METOANKON IIPOSKTHPOBAHMS M SKCIUTyaTallly CHIIOBOTO SHEPTO00OPYAOBAHHS TEIIIIOBBIX
3J€KTPOCTaHIUHI

IIK-2: Cnoco0eH NpOBOAUTE HAYYHBbIE HCCJIEJOBAHUS B 00/1aCTH TEIJIOIHEPIeTHKH M TeIJIOTeXHUKH

Baanern:

[IK-2-B1 MeTomuKo# mpoBeIeHHs HCCIEIOBAHUI Ha 000PYIOBaHHU TEILIOBOI ANIEKTPOCTAHIMN

4. CTPYKTYPA U COJAEP)KAHUE

Kon HanmenoBanue pasgesoB n | Cemectp | YUacos | @opmupyemsble | JIuteparypa | Ilpumeuyanue KM Boinosan
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypchl padoThI

Paznen 1. Pa3zgen 1.
BBeaenne B

TeNJI0IHEPTreTHKY

1.1 Pa3Butue sHepreTUkH 4 2 OIIK-2-31 JI1.1J11.2
Poccun. Coctosinue OIIK-2-Y1 JI1.3J12.1
JHEPreTUKU PETHOHA. OIIK-2-B1 IIK- | JI2.2 JI2.3
Texungecknit yposers TOC 1-31 [IK-1-Y1 313233
B [IK-1-B1 IIK-2
Poccun. /Jlex/ -Y1IIK-2-B1

1.2 CtpyKTypa yIpaBiieHUs 4 20 OIIK-2-31 JI1.2
sHepreTukoit Poccum. OIIK-2-V1 JI1.3J12.1
OCHOBHBIE TIOJOKEHUS OIIK-2-B1 IIK- | JI2.2 JI2.5
®denepanbHbix 3akOHOB PO 1-31 I[IK-1-VY1 213253
«O0 3IEKTPOIHEPTETHKE TIK-1-B1 TIK-2
u «O TemnocHabxerun». /Cp/ -V1 IIK-2-B1

Paznea 2. Pa3znen 2.
TemnoBble cxembl TIIL

2.1 Tuner TOC, ux TEIIOBBIE 4 2 OI1K-2-31 JI1.1J11.2
cXxeMbl. THIIBI TEIUIOBBIX OIIK-2-Y1 JJ1.3
ANEKTPOCTAHLIUH. OIIK-2-B1 ITIK- JI1.4J12.1
ITokasaTenn Tena0BOM 1-31 TIK-1-V1 J12.2 J12.3
sxoHomuaHOCcTH KOC. TIK-1-B1 I1IK-2 J12.4 J12.5
KombunanpoBanHas -V1 IIK-2-B1 J2.6
BBIpabOTKa AJIEKTPOIHEPTUU 212233

u tertotsl Ha TOC.
I'azotypOuHHEIE 1
naporazossie TOC. /Jlex/




2.2 TexHONIOTrHYeCKHEe CXEMBI 6 OI1K-2-31 JIT.1J11.2 KM1,K P1
T3C. Temnoseie cxembl TOC. OIIK-2-VY1 J1.3 M2
TermmoBbie CXeMBI OIIK-2-B1 ITIK- JI1.4J12.1
napora3oBsix TOC u ux 1-31 [IK-1-Y1 J12.2J12.3
H9KOHOMMYHOCTb. BeIGOp [IK-1-B1 IIK-2 J12.4 J12.5
OCHOBHOTO -V1I1IK-2-B1 J12.6
SHEPrOCHIIOBOIO 0102233
000py10BaHUS TEIIOBBIX
3neKkTpocTaHui. Pacuer
SHEPreTUYCCKUX MOKa3aTeNei
TETUTOBBIX
anekrpoctanuuit /Ip/

2.3 TemnnoBeie Harpy3ku Ha TOLI. 71 OIIK-2-31 JIT.1 JI1.2
DHepreTUYECKUE OKa3aTesn OIIK-2-Y1 J1.3
TOII. Iokazarenu TemwIoBOM OIIK-2-B1 TIK- JI1.4J12.1
SKOHOMUYHOCTH 1-31 [IK-1-Y1 J2.2 J12.3
KoHAcHCcAMOHHBIX TOC, T1IK-1-B1 IIK-2 J12.4 J12.5
aHanm3 -Y1 [IK-2-B1 J2.6
uX cocraBisitonmx. [eHmian 212233
3JIEKTPOCTAHLIUM.

KommnonoBka riiaBHOro
kopryca TOC. Bausaue tumna
TOC Ha KOMIIOHOBKY
[JIaBHOT'O KOpITyca U
renrmiad. /Cp/

Pazgean 3. Pasnea 3.
TensioBast yacTb
JIEKTPOCTAHIUI

3.1 Temnnoseie cxembr TOL. 4 OIIK-2-31 JIT.1JI1.2
PereneparuBHbIe U CETEBBIC OIIK-2-V1 JI1.3
[I0/1I0TpEeBATENH, CXEMBI UX OIIK-2-B1 ITIK- JI1.4J12.1
BKIItOUeHus. Jleaspatopsl 1-31 I[IK-1-VY1 J2.2J12.3
Y NIATaTENIbHAsI YCTaHOBKA. IIK-1-B1 I1K-2 J12.4 J12.5
Hacocsr TOC. Ilorepu nmapa u -V1IIK-2-B1 JI2.6
KOHJICHCaTa, CIIOCOOBI MX 215223
CHIDKEHUS U BOCIIOJTHEHHUS.

Br160p 0cHOBHOTO 1
BCIIOMOTATEIHHOTO
obopyaoBanwus. /Jlex/

32 CxeMbl OTIycKa TerJia oT 2 OIIK-2-31 JIT.1JI1.2
TOL. PerynupoBanue OIIK-2-VY1 J.3
OTITyCKa TeIuIa. DIIeMEHTHI OIIK-2-B1 TIK- JI1.4J12.1
MPUHIUIHATBHBIX TETJIOBBIX 1-31 [IK-1-Y1 JI2.2 J12.3
cxem. Pacuer IIK-1-B1 TIK-2 J12.4 J12.5
NPUHIUANAAIBHBIX TETUIOBBIX -V1 IIK-2-B1 JI2.6
cxem KOC u TOLI. /TIp/ €

33 HccnenoBanue TemioBoi 4 OIIK-2-31 JI1.2J12.1 KMI1,K
cxembl sHepreTrueckon [ TY OIIK-2-VY1 2.4 M2
OTKPBITOTO THKIIA. /J1ab/ OIIK-2-B1 TIK- 213253

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

-Y1IIK-2-B1




34

CnocoObl TOBBIICHUS
TEIUIOBON S3KOHOMUYHOCTHU
TOC. HaganbHble 1
KOHEUHBIE TapaMeTpHI Tlapa
Ha

TOC. [IpomexxyTOUHBIH
TeperpeB napa.
PerenepaTuBHBIN OJOIPEB
KOHJIeHcaTa 1

MTUTATEIIHHON BOJIBL.
OnTuMansHOe
pacnpeneneHue
pEreHepaTUBHOIO M0I0rPeBa.
CxeMBbl BKITIOUSHHS
WCTIAPUTENBHBIX yCTAaHOBOK.
OO01uIecTaHIMOHHBIE
cuctemsl TOC. TommuBHOE
x0351icTBO. CHCTEMBI
TEXHUYECKOTO
BOJIOCHA0KCHHUS H
30JIOIILTAKOY TAIEHUSI.
Tpy6onpoBost. Pexumsl
paboThl. DHEpPreTUYECKUe
XapaKTePUCTUKH. MeToIb
MIOKPBITHUS IUKOB. BpeaHbie
BbIOpocs! TOLI.
DKCIutyaTauus u
TeX00CITyKUBaHHS
obopynoBanus. /Cp/

60

OIIK-2-31
OIIK-2-V1
OIIK-2-B1 IIK-
1-31 [IK-1-Y1
IIK-1-B1 IIK-2
-V11IK-2-B1

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J2.6
0102233

Pasgen 4. [loaroroska k
KOHTPOJIbHBIM
MepPONPUATHAM H
BBINOJIHSIEMBIM padoTam

4.1

O0beM JacoB
CaMOCTOSTEIIbHON PaboThI HA
noarotoBky k KM /Cp/

4.2

O0Bem gacoB
CaMOCTOSATENIFHON paboThHI Ha
moarotoBky k BP /Cp/

5. ®OHJ OHEHOYHbBIX MATEPHAJIOB

5.1. KontpoabHble MeponpusTHs (KOHTPOJIbHAs padoTa, TeCT, KOJIJIOKBUYM, IK3aMeH U T.I), BONPOCHI sl

CaMOCTOATEIbHOM MOAT0TOBKHU

Kon

KontponbsHoe
MEPOTPUSATHE

IIposepsiemble
WHIUKATOPBI
KOMIIE TCHITHI

Bomnpocs! 1151 moAroToBKU




KM1

YeTHblil onpoc 1o
paszenam
JUCLUIUIMHBI

MK-1-31;I1K-1-
V1;IIK-1-B1;11K-2-
VI;IIK-2-B1

Pacckaxkute KpaTKo 0 pa3BUTHH TEIUIOPHEPTeTUKY 3a mocineanue 10 net
B Hallle¥ cTpaHe

2) KakoBbI MEpCIIEKTUBBI PA3BUTHS KOHIACHCAITMOHHBIX
JIEKTPOCTAHIINN?

3) B ueM 3akirodaeTcst CyIHOCTb TEIUIOPUKAUN?

4) KakoBBI OCHOBHBIC TEXHUYECKUE U SKOHOMUYECKUE TPeOOBaHNS,
MPEIBSIBISIEMBIE K TETUIOBBIM JJIEKTPOCTAHIIUSIM?

5) KakoB cocTaB MHPOBBIX U OT€UECTBEHHBIX YHEPropecypcoB?

6) JlaiiTe XapaKTepUCTUKY TEIIOBBIM JIEKTPOCTAHLIUSAM 110 BUIY
OTITyCKaeMO# SHEPTUH, IO BUAY HCIIOIB3yEeMOTO

TOILINBA, TIO THITY OCHOBHBIX TYpOUH

7) HazoBute 3nauenust KI1J] TemnoBbIX 3JeKTpoCcTaHIIMKA Ha
OPTaHUYECKOM TOILIHBE, paOOTAIONINX B JOKPUTHYCCKOM H
CBEPXKPUTHIECCKOM JIaBICHUU

8) OnummTe cxembl OTIYCKa TeIia ¢ TEIIOBOM AIEKTPOCTaHLIUI

9) OxapakTepu3yiTe COCTaB U TEXHOJIOTHUECKHE CBSI3H 000Dy IOBAHHS
KOHJICHCAIIMOHHOTO YHEPro0IIoKa

10) IlpuBeauTe ycioBHBIE 0003HAYCHUS OCHOBHOTO U
BCIIOMOTATEIbHOT0 000PYI0BaHUS AIEKTPOCTAHLIUH.

11) Hanmmure u npoananusupyiire hopmysty KI1JI pereHepaTHBHOTO
uukia Penkrna

12) Ot xakux (akTOpoB 3aBUCHUT BBIOOp YHCIIA CTYNEHEH Of0rpeBa
MUTATEIbHON BOJIBI?

13) Ilo xakuM mapamMeTpaM BEIOMpAETCS BEIMYIHA ITOI0TPEBA
MUTATEIHHON BOJIBI B CTYNEHSIX TIOAOTPEBa IS IIUKIIOB Oe3
MIPOMEKYTOUHOTO TIeperpesa U ¢ npommneperpeBom?

14) Ot kakux (aKTOPOB 3aBHCUT BHIOOP ONITUMATILHON TEMIIEPATYPhI
MUTATEIbHOM BOJBI?

15) Kaxkoii MeTox mpUMeHSIETCS ISl ONpeIeIeHUsT ONITUMAIbHOM
TEeMIIEPaTypbl MUTATEILHON BObI?

[IpuBemuTe cXeMy MOIOTPEBa MUTATESILHON BOJIBI TAPOTYPOUHHOTO
sHeprodIoKa

17) losicHuTe METOIMKY pacyeTa MoJOrpeBa MUTATEIbLHON BOABI IS
onpeaeseHus pacxoja Teruia

18) Kak ompenensror pacXo mapa Jjisi CMEIIMBAIONINX 1
MOBEPXHOCTHBIX PeTeHePaTUBHBIX MOAOTrpeBaTeei

19) KakoBbl 3Ha4ueHHsI OTHOCUTEIbHOTO MoBbIeHus KITJ]
MOJIEPHU3UPOBAHHOM MeTOJaMU IPUCTPOUKH U HAACTPOHKU?

20) Kakne moxasarenu sIBISIFOTCSI OCHOBaHHMEM JUTS BBIOOpA THIIA U
MOIITHOCTH 3JIEKTPOCTAHLUH?

21) Kakue cyIiiecTByIOT HOPMbI U TpEOOBaHUS MIPU BBIOOPE THTIA,
MIPOU3BOUTEIHFHOCTH U TTAPAMETPOB ITAPOTCHEPATOPOB

Tol?

22) Ilo kakuM MoKa3aTessiM BEIOUPAETCs TUI U €AMHUYHAS MOIIHOCTh
Typborenepatopos TOI]?

23) Kakue cxembl BKIIOUSHUS MUTATEILHBIX HACOCOB IIPUMEHSIIOTCS Ha
9IEKTPOCTAHIUAX?

24) Kakue He10OCTaTKH U IPEUMYLIECTBA UMEIOT CXEMBbl BKIIOUEHUS
MTUTATEIHHOTO HACOCA «HA XOJIOMHYIO BOIY» U «Ha

TOPSTYYIO BOILYy»?

25) Kakue TuIpl NpuBOJa MUTATEIbHBIX HACOCOB IPUMEHSIIOTCS, U OT
4YeTO0 3aBHCHUT BBIOOp THIIA MPHBOAA?

26) Yem ompenenseTcs BBIOOp HAIOPA M IPOU3BOIUTEIEHOCTH
KOHJIEHCATHBIX HACOCOB?

27) B kakux ciaydasx NIpUMEHSIOT CXEMBbI B OJJHOH CTYIIEHBIO
KOHJICHCAaTHBIX HACOCOB, U B KAKHX - C IByMS CTYIICHIMH

HacocoB?

28) Kak ocymiecTBisieTCs BBIOOP TEMI000MEHHUKOB?

29) Kak ocymecTBisieTcst BRIOOp 000pYZOBaHUS CHCTEMBI
BOJIONOJITOTOBKH?




KM2

DK3aMeH

MK-1-31;I1K-1-
V1;IIK-1-B1;11K-2-
VI;IIK-2-B1

1. Pa3uthe sHepreTuku Poccun. CTpyKTypa ynpaBiIeHUs SHEPTCTHKOH
Poccun

2. OcHoBHbIe nTonoxeHust OenepansHpIX 3akoHOB PO «O0
JeKTpodHepreTuke» u «O TeTToCHaA0KESHUI

3. CocrosiHUE PHEPTETHKH PETHOHA

4. Texunueckuit yposeub TOC B Poccun

5. Tunst TOC, ux TeminoBble cXeMbl. THUIIBI TEIIOBBIX AIEKTPOCTAHIIUN
6. Texnonornyeckue cxemol TOC

7. Tennosble cxembl TOC

8. Ilokazarenu TemnoBoil sxoHomuuHocTH KOC

9. [Toka3arenn TEIIOBOI IKOHOMHUYHOCTH KOHAeHCAMOHHBIX TOC,
aHaJIU3 UX COCTABJISIIOIIUX

10. KomOuHHMpOBaHHAs BBIPAOOTKA SIIEKTPOIHEPTUH U TEeII0ThI Ha TOC
11. TenoBsie Harpy3ku Ha TOL]

12. OHepretuyeckue mokasarean TOL]

13. TemnoBeie cxembr TOI]

14. Cxemsl otnycka Temia oT TOL]

15. PerynupoBaHue OTIycKa Teruia

16. Cioco0Obl MOBBIIIEHHUS TETI0BOH dSKOHOMUYHOCTH TOC

17. HauanpHble U KOHEUHbIE apaMeTpsl napa Ha TOC

18. IIpomexxyTOUHBII Meperpes napa

19. PerenepaTuBHBII OJOTPEB KOHACHCATA U MUTATEILHON BOJBI

20. OnTuManbHOE pacnpeaesieHue pereHepaTUBHOrO 1010rpeBa

21. DnaemMeHTHI MPUHLIUITAATIBHBIX TETJIOBBIX CXEM

22. PereHepaTuBHBIEC U CETEBbBIC II0JIOTPEBATEIIN, CXEMbI UX BKIIIOUEHUS
23. Jleaspatopsl U mUTaTENbHAsl yCTAHOBKA

24. Hacocel TOC

25. Pacuet npuHIMNuaibHbIX TerioBbx cxeM KOC u TOL]

26. I'azotypOunHbIe 1 aporazoBsie TOC

27. TeruoBas cxema sHepreTudeckoid [ TY oTKpbITOro HuKia

28. Tuns! naporazossix TOC

29. Tennossle cxeMbl napora3zoBbix TOC U X 3KOHOMUYHOCTb

30. l'azotypObunnsie TOL]

31. ITaporazossie TOL]

32. [Totepu mapa ¥ KOHACHCATA, CIIOCOOBI MX CHUYKEHHUS M BOCTIOJTHEHUS
33. CxeMbl BKJIIOYECHUS UCTIAPUTEIBHBIX YCTAaHOBOK

34. O6mectanuonusle cucreMel TOC

35. TonnuBHOE XO351CTBO

36. CucteMBbl TEXHUYECKOTO BOJIOCHAOXKEHHS M 30JI0ITIAKOYAATCHUSL
37. Bpeansie Boiopocsl TOC

38. BBIOOp OCHOBHOTO M BCIIOMOTAaTEIEHOTO 000PYI0BAHUS

39. TpyOonpoBOABI Ha TETIOBBIX 3JEKTPOCTAHIIHIX

40. Pexumbl pabOTHI TEIUIOBBIX 3MEKTPOCTAHIIUH

41. DHepreTuuecKkue XapakTepUCTUKU TEIJIOBOI 2JIEKTPOCTAHLIUI

42. MeTo/1bl HOKPBITUS TUKOB JIEKTPUUECKOM U TEMJIOBOM Harpy30k
43. DkcIutyaTanus U TeX00CTyKHBaHHS 000pyIOBaHHS

44. KomnoHoBKa ri1aBHOro kopmyca TOC

45. I'eHIUIaH TEIUIOBOH 3JIEKTPOCTAHLMH

46. Bnusuaue tTuna TOC Ha KOMIIOHOBKY IJIABHOTO KOpPILyca U T€HIUIAH

5.2. Ilepeyenn padoT, BBIINOJIHSIC

MbIX N0 gucuumnze (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T1.11.)

Kox Hassamue IIposepsiemble
paboTs! paboTsI HHIMKATOPBI Conep:xanue paboTbl
KOMITE TCHITHH
P1 PacuetHo- MK-1-31;IK-1- 3agaHue Ha KOHTPOJBHYIO paboTy BKJIIOUaeT BeIOOp cxeMbl TOC, a
rpaduueckas padora | Y I;IIK-1-BI;IIK-2- | Taroke cruiioBoro 000pyIoBaHus IS TEIUIOBOM IEKTPOCTAHIINH.
VI;IIK-2-B1 Texyuuii KoHTpoIb 3a BeinosnHeHeM PI'P ocymectBnsercs

MpEenoaaBaTeJIEM IIyTEM ITPOBECPKU Pa3I€JI0B B COOTBETCTBUU C IIJIAHOM
BBIIIOJTHCHUA.

5.3. OueHo4HbIe MATEPHAJIBI, HCIIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.II.)

OK3aMEeHaMOHHBIN OUIIET MO AUCLUILTHHE BKIIOYAeT B ceOs 1Ba TEOPETUUECKUX BOMPOCHI 110 TEMaM, U3JI0KEHHBIM B 4 pasaene
nanHoi PITJ[. bunetsr xpausaTcs Ha kKadeape ¥ yTBEPKICHBI €€ 3aBe/TyFOLIHM.

KOMHBIOTepHOC TCCTUPOBAHUC IO pas3aaciiaM JTUCHUTUINHBI

Kro B cootBeTcTBUM ¢ PenepanbHbiM 3ak0HOM OT 27.07.2010 Ne 190-D3 «O TerocHaOXeHU» SIBISETCS IOTpeduTeNeM TETIOBOI

SHepruu?

THIo, IproOpeTaroIiee TETIOBYIO SHEPIHIO (MOIIHOCTB), TEINIOHOCHTEINb IS HCTIONB30BaHMS HA MIPHHAUICKAIINX eMy Ha IIpaBe
COOCTBEHHOCTH HJTM HHOM 3aKOHHOM OCHOBAHHU TETIOMOTPEOISIOMIX YCTAHOBKAX JIHOO AJISl OKa3aHUSI KOMMYHAIIBHBIX YCIYT B
YaCTH TOPSTYETO BOAOCHAOKEHUS U OTOILICHHS




JIUIIA, OCYUIECTBIISIOINE IEATENBHOCTD B cpepe OKa3aHUsI KOMMYHAIBHBIX YCIYT B YaCTH OTOIUICHUS MMPONU3BOICTBEHHBIX
MOIIIHOCTEH

IOPUINIECKUE JIAIA, TOTYYHUBIINE B yCTAHOBICHHOM DenepaibHbIM 3aKOHOM MOPSJIKE NMPABO YIaCTBOBATH B OTHOIICHHSIX,
CBSI3aHHBIX C OOpalleHueM TEIUIOBOW SHEPTHH Ha PHIHKE

Kaxkoii henepanbHblii OpraH HCIOIHUTENBHON BIACTH OCYIIECTBISIET KOHTPOJb 32 0€30MaCHOCTBIO TETUIOBBIX YCTAHOBOK U CeTei?
®DenepallbHOE areHTCTBO 110 TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTHU

®denepanpHas ciryx0a 1Mo TPyAy U 3aHATOCTH

DenepanpHas ciIyk0a 1Mo SKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY HaJ30py

MunncTEpCTBO NPOMBIIIIIEHHOCTH U ToproBiu Poccuiickoit denepannu

KakoBa MOIIIHOCTH 3HEPTOOOBEKTOB (TETUIOBBIX ¥ THIAPOIICKTPOCTAHIINHN ), HAYNHAS C KOTOPOH JOJDKHBI OBITH pa3paboTaHbl
SHEPreTUYEeCKHE XapaKTePUCTHKH 000pYJOBaHUS, yCTaHABIUBAIOIINE 3aBUCUMOCTh TEXHHUKO-DKOHOMHUYECKHX MTOKa3aTeNed ero
paboThI OT IEKTPHUUECKUX U TEIJIOBBIX HArpy30K?

10 MBT anst TeruoBsix 1 20 MBT 1 rugpocTanmmii

30 MBrT ans TeruoBbix U 10 MBT muist runpocranmii

50 MBrT anst terunoBsx 1 30 MBT u1st ruapoctaHiuit

10 MBT anst Teruiosix 1 30 MBT i1 rugpocTanmii

B yem cocTouT NpUHIMITHAIEHOE OTIHYHE KOHASHCATMOHHBIX [ITY OT TermiouKamoHHbIX.
HaJIM4Ke KOHJIEHCATOPOB OTPabOTaHHOTIO Mapa

HaJIMYue KOH/ICHCATOPOB MEPETPETOro mnapa

MUTaHUE TOJBKO KOHIEHCATOM, BO3BPAILIaEMBIM C IIPOU3BOICTBA

KOMOWHHPOBAHHBIM MPOU3BOACTBOM DIEKTPUIECKON SHEPTHH U TEILIIOBOM

MPOU3BOJICTBOM TOJILKO 3JIEKTPUUECKON SHEPTHH

MIPOU3BOJICTBOM TOJIBKO TETUIOBOM SHEPTUHU

Moryt nu TOL] paboTats B pexume KOC?

MOTYT

HE MOTYT

MOTYT TOJIBKO IIPH HAJIMYUH KOHAEHCATOpa

MOTYT TOJIBKO IIPU OTCYTCTBUH TEILIOBOTO MOTPEeOHUTEINS

Moryt su IITY KOC paborats B pesxume TIOL?

MOTyT

HE MOTYT

MOTYT TP HAJIMYNH TEIUIOBOTO IOTPEONTEIS

MOTYT IIPY HAJIMYUU CETEBOH I1OJ0IPEBATENBHON YCTaHOBKU

YeM ynoBineTBOpsETCS MPOU3BOACTBEHHAS TEIIOBAs U OTONHUTENbHASA Harpy3Ka.
TOJIBKO Iap

TOJILKO ropsyas Boza

nap ¥ ropsdas Boza

nap, ropsidasi BOJIa U HarpeThIi BO3AyX

Jli1st uero UCoONB3yOTCS CXEMBI C TPOMEKYTOYHBIM IEPETrPEBOM Tapa.

JUTS1 TIOBBIIICHUS JABJICHUS Iapa

JUTS TIOBBIILICHUSI TEMIIEPATYphI Hapa.

Jutst noBelieHus KIIJI anexrpocranuun.

JUTSL OTpaHUYEHUS KOHEYHOW BJIaXKHOCTH Tapa B TypOUHe.

Jutst moBbimeHus KIJ{ anexTpocTanny u orpaHU4eHHs] KOHEYHOM BIIQXKHOCTH Iapa B
TypOuHe.

bnounsie TOC — 3t0:

TOC, cobpaHHBIE U3 OTACTBHBEIX OJIOKOB - TApOTeHEpaTOp, TypOnHa, 1ea’paTop, KOHAECHCATOP

T3C, cocraBieHHbIe U3 YHEPrOOIOKOB (B KOTOPHIX KaXKAbIi TypOoarperat NpucoeHEH K onpe e IEHHOMY aporeHepaTopy)
3C, BKIIIOYAOIINE B CBOM COCTAB Pa3iIMYHBIC 110 HA3HAYEHHIO OJIOKH (11€Xa) — BOAOIOATOTOBKH, TOIUIMBHBIN CKIIAJ,
TpaHc(opMaTopHas MOICTAHINS H T.II.

He6nounsie TOC — at0:

TOC, B KOTOpYIO HE BXOAAT HUKaKHe OJIOKH (I[eXa) — BOAOIIOATOTOBKH, TOIUIMBHEIHN CKIIaJ, TpaHCHOpMATOpHAs ITOICTAHINS H T.II.
T3C, B KoTOpO¥ TypbOarperaTr Coe ANHEH IIIaBHBIMU TPyOOIIPOBOAAMHE CO BCEMH NTApOT€HEPATOPaMU CTAaHIIUU WX €€ 9aCTH

T3C, B coctaBe KOTOPOH HET AyOJb-0I0KOB

HawnGosee BaykHBIE U MTOJHBIE TOKa3aTenw pabotsr TOC.

ce0eCTOMMOCTH JEKTPOIHEPTHU U TETIIOTHI

yJIeJIbHBIC PacXo/ibl TOILUTMBA Ha MPOU3BOJICTBO IEKTPOIHEPTUH U TEIUIOTHI
K03((GUINEHTHI TIOJIE3HOTO JEHCTBHS OCHOBHOTO 000PYJOBaHUS

K03 PUIIMEHT MONIE3HOTO NEHCTBHS TETUIOBOTO MTOTOKA




UYro npeactasuser coboit KI1J] koHAEHCAMOHHON TypOOYCTaHOBKY.
OTHOIIICHHE HTAIBIINY Mapa rnepe] TypOUHOH K SHTAJIBIINHN KOHICH CATa
OTHOUICHHE MOJIE3HO UCIIOJIb30BAHHOM TETIOTHI K TIOJIBEICHHOM

OTHOIIEHHE HCII0Ib30BAHHOM TEIIOTHI K IIOJIBEIEHHOM

OTHOILIEHHE MOJYYEHHOH TEIUIOTHI K U3PacX0I0BAHHOMY TOIIJIMBY

Yro sIBIsIeTCS MTOKA3aTesIeM SHePreThIecKoi 3h(heKTHBHOCTH TYpOOYCTaHOBKH.
YAENbHBIN pacxoj mapa

YAETBHBIN pacxo TEeIIOTHI

YAEIbHBIN pacxo]] TOIINBa

YAEJIbHOE TIPOU3BOACTBO 3JEKTPOIHEPTUN

Kax BnuseT noBblllleHHe HaYalbHBIX TApaMETPOB Mapa Ha TEIUIOBYI0 SKoHOMUYHOCTE TOC.
MOBBIIAET TEPMUUECKHUH KI1JI TEIIOCUIIOBOTO LIUKIA

MOHMKAET TEPMUUECKUH KIIJl TEIJIOCUIOBOTO LIUKIIA

MOBBIIIACT TEPMUUYECKUH KILJ TEIUIOCUIIOBOTO IUKJIA C OJHOBPEMEHHBIM CHU)KEHUEM HAJCKHOCTU
MNOHM)KAET TEPMUYECKUH KIIJ TEILUIOCUIIOBOIO LIMKJIA ¢ OJHOBPEMEHHBIM YBEJIMYEHUEM HAICKHOCTH

Kak nomxkeH nocTynuTh onepaTUBHO-IUCIETYEPCKUI IEPCOHAI B CIy4ae, €CJIU IIOJIyY€HHOE PACHOPSLKEHUE BBIIECTOSALIETO
OIePaTHBHO-AUCIIETYEPCKOTO NEPCOHANA MPECTaBIsAETCA OMUOOUHBIM?

BBITIOJTHATD JIAHHOE PACIIOPSDKEHHUE, HO 003aTEIbHO CEIaTh 3alliCh B ONIEPAaTUBHOM XypHae

BBITIOJTHUTD JaHHOE PACHOPSKEHNE OeCTIPeKOCIOBHO

HE BBIIOIHATH JaHHOE PACIOPSKEHUE HU B KOEM Cllydae

HEMEIJIEHHO J0JIOXKUTH 00 OIIMOKE JINIy, JaBIIEMY TaKO€ PacIOpsDKEHUE, B CIIydae MOATBEP)KACHHS 3aJaHHs BBIIOIHUTh €TI0 U
CAeaTh 3allUCh B ONIEPAaTUBHOM JKypHaJle

Kakue ycTaHOBKYM IIUPOKO UCTIONIB3YIOTCS Ha OTeuecTBeHHbIX TOC?

TU/PABINYECKUE

AIEKTPUUCCKIE

ra30TypOUHHEIE

HapoBble

ITpu pacmmpeHnH apa B MHOTOCTYIICHYATHIX TypOMHAX YICTBHBIH 00BEM €ro OT CTYIIEHH K CTYIICHH.
BO3pacTaer

OCTaeTCsl HEU3MEHHBIM

BCE OTBETHI BEPHBI

YMEHBIIAeTCs

TypOuHBI, B KOTOPBIX BECh PacloilaraeMsblil TEILIONepenas npeodpasyeTcs B KHHETHIECKYIO SHEPIHIO TIOTOKA B COIIAX, a B
KaHaJIaX MeX1y pabOoYMMHU JIONIaTKaMH PACIIMPEHHs HE IPOMCXOANT (JlaBiIeHne pabovero Teiaa He MEHIETC).
AKTHBHBIC TypOWHEI

MHOTOCTYTIEHYAThIe TypOHHEI

OJJHOCTYIIEHYAThIE TYPOHHBI

pEaKTHBHbIEC TYpOUHBI

Pabora TypOHHBI KaK TETUIOBOTO IBUTATEIISI XapaKTEPH3YETCH ...

BHYTpeHHEH (MHIUKATOPHON) MOITHOCTBIO

HET BEPHOT'O OTBETa

a¢dexTuBHOI (Ha BaTy) MOIIHOCTEIO

BHEITHEH (MHIUKATOPHOM) MOITHOCTBIO

Kakue TypOHWHBI yCTaHABIUBAIOT HA COBPEMEHHBIX MOIHBIX TOC?
TPaHCIIOPTHBIC

MapoBbBIE

ra30BbIC

THPaBIMYCCKUE

Io kakuM mpU3HAKAM Pa3IeIISAIOT ANEKTPUUCCKUE CTaHIMK? BrIOEpUTEe OUH UITH HECKOIBKO OTBETOB!
10 BHJY HCHOJIE3yeMOM SHEPIUU

TI0 BHJY TEIUIOBOTO JBUTATEIS

0 BHAY 3IEKTPUIECKOTO ABUTATEIS

MO BHY OTITyCKaeMOM SHEPTUH

Bogssble sxoHOMai3ephl, IpeJHA3HAYEHHBIE I I0JOIpEBa
BCE MEPEUHCICHHOE

MUTaTEIbHON BOJBI

BOJIBI OBITOBOTO MOTPEOICHUSA

YXOJSIIHX U3 KOTJIA ra30B

ITo kakuMm BHUAaM, HUCIIOJIB3yEMOTO pa60qer0 TC1Jia, MoApa3aCIArOTCA TCIJIOBBIC I[BI/Il"aTGJ'II/I?
BI)IﬁepI/ITe OJIMH HJIN HCCKOJIBKO OTBCTOB:
ras




TOILINBO
EKTPUIECTBO
nap

KonpeHcanmonHas ycraHOBKa MpeIHa3HaueHa Ui ...

CO3JaHU 33 TAPOBOH TypOMHOM pa3pekeHns (BaKyyMa) ¢ [eJIbI0 YBEINYCHUS UCIIOIB3YEMOro TeIIONeperaa U MOBBIIICHUS
tepmudeckoro KII/I mapoTypOHHHOH yCTaHOBKH

CO3J1aHMsI 32 TAPOBOM TypOMHOM pa3pexeHus (Bakyyma) ¢ 1enbto cHkeHus Tepmudeckoro KI1JI mapoTypOuHHOM ycTaHOBKU
YBEIHUYCHHSI 00beMa 0TpabOTaBILETo apa NapoTyPOHHHOM yCTaHOBKH

CO3JIaHU 32 TTAPOBOH TypOMHOM pa3pexeHns (Bakyyma) ¢ nenbio yBennaeHus KI1/1 koHaeHcaTopHOi ycTaHOBKH

OpHocTyneHyaras akTUBHasi TypOMHA ObLIa ITOCTPOEHA
BoasToMm

JlaBanem

ITapconcom

I'eponom

B HacTosuee BpeMSI HpeIIeHLHaH MOIIIHOCTH O,HHOHOTO'—IHOﬁ KOH}ICHC&HI/IOHHOﬁ Typ6I/IHI>I Ha BBICOKOC OABJICHUC HE HpeBBIHIaeT.
100 MBTt

50 MBt

20 MBT

2,5 MBt

TypOWHBI TapOBhIE CTAIIMOHAPHBIE TS IPUBOJIA TYPOOTEHEPATOPOB BHIITYCKAIOTCS MOIIHOCTEIO ...
ot 2,5 1o 1600 MBT

60 MBT

ot 1600 MBT

1o 2,74 MIla

[Taporenepupytonye (MCIapuTeIbHBIC) TOBEPXHOCTH HarpeBa
Be1Oepute oMH MM HECKOJIBKO OTBETOB!

COCIMHEHHBIE MEXKAY CO00I KOJIEKTOPHI

KOHBEKTHBHBII ITy4OK TPYO

TOIKA

SKpaHHBIE TPYOBI

Pabora TypOMHBI KaK TEIUIOBOTO IBUTATEIIS XaPAKTEPHU3YETCH ...
a¢dexTuBHOI (Ha Bay) MOIIHOCTEIO

BHEITHEH (MHAUKATOPHOH) MOITHOCTBIO

HET BEPHOTO OTBETa

BHYTpPEHHEH (MHAUKATOPHON) MOIIHOCTHIO

TemmepaTypa neperpeToro napa A0kKHa HOAAePKUBATHCS TOCTOSHHOM ...

He Bceraa

BCET/Ia

TOJBKO B KOHBEKTUBHOM Ta30X01e

TOJIBKO TIPH TOJICPKAHNY MaKCHMaIIbHOTO UCIIOJIB30BaHUSI TEIUIOTHI YXOASIINX U3 KOTJIA Ta30B

[Ipu pacumpeHnn mapa B MHOTOCTYTICHYATHIX TypOMHAX yIeNbHBIN 00bEM €T0 OT CTYIIeHH K CTYICHH.
BCE OTBETHI BEPHBI

yMEHbIIAeTCA

0CTaeTCsl HEU3MEHHBIM

BO3pacTacT

YT0 10HKHO OBITH 00ECIICUCHO MPH AKCILTyaTaluy OXIagUTeIeH HUPKYIAMOHHON BO/IBI?

ONTHMAIIBHBIN PEXHUM pabOTHI M3 YCIOBHH TOCTIDKEHNS HAUBBITOIHEHIIIETO (SKOHOMHUYECKOT0) BaKyyMa MapoTypOMHHBIX
YCTaHOBOK H OXJIaskHarommast 3((GeKTUBHOCTb COTIACHO HOPMATHBHBIM XapaKTEPUCTHKAM

oxyaxarommast 3p(peKTUBHOCT B COOTBETCTBUH C IIPOCKTHOM JOKYMEHTAIMEH

MaKCHMAaJIbHO BO3MOJKHBIH BaKyyM IapOTYPOHHHBIX YCTaHOBOK

ONTHMAJIFHBIE TEMIIEPaTypHbIE HAIIOPHI B KOHACHCATOPaX MapoTypOUHHBIX yCTAaHOBOK

KakoBa BelM4MHA JOITyCTUMBIX IIPUCOCOB BO3/1yXa B TOIKY U Ia30BBI TPAaKT /10 BHIXOAA U3 ITAPONIEPETPEBATENS AL TAPOBBIX
ra30Ma3yTHBIX KOTJIOB MapOIPOU3BOIUTEIBHOCTRIO 10 420 T/9ac?

He 6onee 5 %

He Obonee 6 %

He 6oiee 8 %

He 6oree 10 %




B xaxoM U3 ykazaHHBIX CIIy4aeB IMEPCOHAN AOJDKEH HEMEUIEHHO OCTAaHOBUTH (OTKIIIOUUTH) KOTEN?

NPU MIpeKpaeHuu aeiicteus oonee 50 % npeaoXpaHUTENBHBIX KITAAHOB WU JPYTUX 3aMEHSIOIINX MX MTPEIOXPAHUTEIBHBIX
YCTpOMCTB

IIPU HEJIOIYCTUMOM IIPEBBILIEHUN TEMIIEPATYPbl METAJLIa MIOBEPXHOCTEH HAarpeBa, €Ciii MOHU3UTh TeMIIepaTypy U3MEHEHUEM
peknMa paboThl KOTJIa HE yAaeTCst

TIPH BBIXOZIE U3 CTPOSI BCEX TUCTAHIMOHHBIX yKa3aTejel YpoBHs BOABI B OapabaHe KOTIa

B kakux ciydasx U3 NepedyrcIeHHBIX KOTeJ JOJDKEH OBITh OCTAHOBIIEH IO PACHOPSKEHUIO TEXHUUECKOTO PYKOBOIUTEIS
3NIEKTPOCTAHIUH C YBEJOMIIEHHEM JUCIETYEPA SHEPTOCUCTEMBI?

TOJIBKO B CJIy4ae HEIOIyCTHMOTO MOBBILIEHUS TEMIIEPATyphbl METaJlIa IOBEPXHOCTEN HarpeBa, €CiM OHU3UTh TEMIIEPATYPY
U3MEHEHHEM PeXHMa padoTHI KOTIa He yAaeTcs

TOJIBKO B CIIy4ae Pe3KOro yXyAUICHHs Ka4eCTBa IUTAaTEeIbHOM BObI 110 CPABHEHUIO C YCTaHOBICHHBIMY HOPMAMU

TOJIBKO B CJIydae BBIXOJla U3 CTPOSI BCEX JUCTAaHIMOHHBIX YKa3aTelled ypoBHs BOIbI B OapabaHe KOTIa

B JIIOOOM U3 ITEPEUHCICHHBIX CIy9aeB, a TAKXKe MPH HEUCIIPABHOCTH OTIENBHBIX 3aIUT MIH yCTPOUCTB AUCTAHIIMOHHOTO U
AaBTOMATHYECKOTO YIPaBICHUAN KOHTPOJIBHO-U3MEPUTEIBHBIX IPUOOPOB

B kakux ciaydasx U3 HepedncIICHHBIX CHCTEMa 3aIllUTHI TYPOMHEI OT ITOBBIIICHNS YaCTOTHI BPAIICHAS pOTOpa (BKIII0Yast BCE ee
9JIEMEHTBI) JJOJDKHA OBITh UCIIBITAaHA YBEIMYCHHEM YaCTOThI BPALLEHHS BbILIIE HOMUHAIBHON?

TOJIBKO TI0CJIE KallUTAIbHOTO PEMOHTa

TOJIBKO TIPH ITyCKe 10CIIe pa300pKH aBTOMaTa 6e30I1acCHOCTH

TOJIBKO TIepe]] HCIBITAHIEM CHCTEMBI PETyIHPOBaHM COPOCOM HArpy3KH ¢ OTKJIIOYEHHEM T'eHepaTopa OT CeTH

TOJIBKO TI0CJI€ MOHTaXa TypOHHBI

B JIFOOOM U3 IIEPEUHCIICHHBIX CIIy4acB

B xakoM u3 mepeuncIeHHBIX CIy9YaeB He IOIMyCKaeTCs DKCILTyaTalys TPYIIIBI TOI0TpeBaTeNNel BBICOKOTO JIaBICHUS,
00BbeIMHEHHBIX aBapUitHBIM 00BOIOM?

TOJILKO MPH OTCYTCTBHH WJIM HEMCITPABHOCTH 3JICMEHTOB 3alMThI XOTs ObI HA OJTHOM MOJOTPEBATEIIE BHICOKOTO TaBICHUS
TOJIFKO MPH HEUCTIPABHOCTH KJIANlaHa PETYIIATOpa YPOBHS JIFOOOTO MOIOTPEBATEIIST BBICOKOTO JTABICHUS

TOJIBKO MPH OTKITIOYEHUH T10 Mapy JII0OO0To MOI0TPEeBaTeNs BEICOKOTO IABICHUS

B JIFOOOM U3 YKa3aHHBIX CITy4acB

B kakux ciydasx U3 MepednCcIeHHBIX JOITyCKaeTcs MyCK TypOHHBI?

MpU HEUCTIPABHOCTHU XOTsI OBI OHOM M3 3aIUT, JEHCTBYIOMINX Ha OCTAHOB TYPOUHBI

IIPY HEUCIIPABHOCTHU TEIJIOBOM H30JIALIUH

IPY HATHYUH 1e(EeKTOB CHCTEMBI PETYJIMPOBAHHA M TapOpaCIpeieIeHNs, KOTOPBIE MOTYT IPHUBECTH K Pa3TOHY TyPOHHEI
IIPY OTKJIOHEHUM Ka4eCTBa CBEKErO0 Mapa 10 XMMUYECKOMY COCTaBY OT HOPM

B Kakoii cpoK J0JKHBI ObITH MPUHATHL MEPbI K CHIDKSHUIO BUOPALMH MO/IIMITHAKOBBIX OIOpP MPH NPEBHILICHHH HOPMATHBHOTO
3HaueHus 4,5 mmxc-1, Ho He Gosee 7,1 mmxc-1?

He Oonee 1 cyTok

He Ooiee 7 CyTOK

He 6oiee 20 cyTok

He 6onee 30 cyTok

B kakoM ciryuae TypOuHA IIPH OTKa3e B pabOTE 3allUT MOXKET HE OCTAHABINBATHCS IEPCOHAIIOM HEMEJICHHO?

B CJIy4ae HEJIOIyCTUMOIO OCEBOI0O CABUra poTopa

B CJIy4ac HEJOIyCTUMOrO IOHMKEHH NIepenana JaBleHui «Macio-BoA0poa» B CUCTEME YIJIOTHEHUH Bajla reHepaTopa
B CJIy4ac HEJIOIyCTUMOrO MOBBIICHHUS 1aBICHHS B KOHIEHCATOPE

B CIIy4ae 3aeJIJaHus CTONOPHBIX KIAaITaHOB CBEJKETO Mapa WIIK Mapa 1ocjie IpoMIeperpepa

B kakunx ciyuasx He JOITycKaeTcs IycK 3Heproodioka?

TOJIBKO B CJTydae HEHCIPABHOCTH JFO00H M3 TEXHOJOTHYECKHX 3aIUT, ISHCTBYIOMNX Ha OCTAHOB 000pYIOBAaHHS SHEProOIoka
TOJBKO B CJydae HETOTOBHOCTH K BKITFOUCHHIO OJI0YHOH 00€CCONUBAIOIeH YCTaHOBKH

TOJIBKO MPU HAJTUYIMU HEUCTIPABHOCTH YCTPOICTB JUCTAaHIIMOHHOTO YIPaBICHUS OIEPaTUBHBIMU PETYIUPYIOIIMU OpraHaMu, a
TaKKe apMaTypoil, NCIONb3yeMOH IPH JUKBUAALIMN aBapUIHBIX CUTyaLUH

B JIIOOOM U3 ITEPEUHCICHHBIX CIy9aeB, a TAKXKe MPH MMOBPEKACHUH OIIOP U NMPYKUHHBIX MOIBECOK TPYOOIPOBOIOB

B KakoM 3 MepeUHCICHHBIX CIIy4aeB YHEProOIOK JOKEH OBITh HEMEUICHHO OCTAHOBIICH IIEPCOHANIOM IIPU OTKa3e B paboTe 3aluT
WIX IIPU UX OTCYTCTBUU?

TOJBKO B CJIydae OTKITIOUCHHUS TeHEPATOpa WM TpaHC(HOopMaTopa SHEProOIIoka 13-3a BHYTPEHHETO TOBPEXKICHUS

TOJIBKO B CIy4a€ OTKIIIOUCHHSA BCEX NUTATCIBbHBIX HACOCOB

TOJIBKO B CJIy4ae HCUYC3HOBCHNUs HANPSHKCHNUS Ha BCEX H3MEPHUTEIBHBIX IPUOOPaxX KOHTPOJIS 3HEProdoKa

B JIFOOOM U3 ITEPEUHCICHHBIX CIIyYacB

B kakux ciay4asx TeXHOJIOTHUECKUE 3aIUThI J0JKHBI ObITh BHIBEJCHBI U3 pabOThI?

TOJILKO B CJTydae paOboThl 000PYIOBAHUS B IIEPEXOJIHBIX PEKUMAX, KOTIa HEOOXOJUMOCTh OTKITIOUCHUS 3aIIUTHI Ope/IeIeHa
WHCTPYKIHUEH 10 SKCIUTyaTallii OCHOBHOTO 000pYI0BaHUS

TOJIBKO B Clly4dae OY€BUAHON HEMCIPABHOCTH 3aLLUThI




TOJIBKO B CIIy4ae HEOOXOIUMOCTH NEPUOTUIECKOTO ONPOOOBAHUSI 3aLIUTHI, €CIIM OHO IPOU3BOIAUTCS HA ACHCTBYIOLIEM
o0opyaoBaHUHU
B JIFOOOM U3 ITEPEUYHCICHHBIX CIIyYacB

Kakue u3 nepeuncieHHbIX TpeOOBaHUH SIBISIOTCS HEOOXOAUMBIMU MPU MEPHOANYECKOM OIIPOOOBAHUU TEXHOJIOTUYECKHUX 3aIUT?
nepe.1 MyCKOM 3alllMIaeMoro 000py10BaHus MOCIIE €ro KaUTaIbHOTO U CPEJHET0 PEMOHTA, a TAKXKE IOCIIE TIPOBEICHUS PEMOHTA B
HETSIX TEXHOIOTHIESCKUX 3aIUT MPOBEPSIETCST NCTIPABHOCTH M TOTOBHOCTH 3aIIUT K BKIFOYCHUIO ITyTEM ONMPOOOBAHMS Ha CUTHAT
Ka)KIOW 3alUThl ¥ IeWCTBUS 3alUT HAa BCE UCIIOJHUTEINIbHbIE YCTPOHCTBA

nepe.1 MyCKOM 3allMIaeMoro 000pyI0BaHus MMOCIE €ro MPocTost 6ojiee 3 CyTOK MPOBEPsAETCS AeHCTBHE 3aIlUT Ha BCE
WCTIOJTHUTEJIbHBIC YCTPOICTBA, a TAKKE ONEPAINU BKIIOUCHHS Pe3ePBa TEXHOIOTHISCKOTO 000PYIOBAHNUS

[IPU HEJIOIYCTUMOCTH IPOBEPKHU MCIIOIHUTENIBHBIX ONEepaIiii 3aIUT B CBSA3U C TEIIOBBIM COCTOSTHUEM 3aIMIAEMOTO
00opyI0BaHUs ONPOOOBAaHUE 3AIUTHI IPOU3BOAUTCS O3 BO3IEHCTBHS Ha UCIIOIHUTENbHBIE YCTPOHCTBA

BCE TIEPEUYHCIICHHbBIC TPEOOBAHUS SBJISIOTCS HEOOXOUMBIMH

Kakoii cpok 10 yCTpaHEHHIO IPUYMH YXYIILIEHUs Ka4eCTBA [1apa 110 HOpMaM COJIEPKaHHsl COCIUHEHUN HATPUsl, KPEMHUEBOU
KUCIIOTBI U YJIENTbHOM AIEKTPHUUECKOI TPOBOAUMOCTH JUIsl KOTJIOB C €CTECTBEHHOM LIUPKYALMEH yKa3aH HEBEPHO?

TP TIPEBBINICHUN HOPM He Oostee geM B 1,5 pasa nmpuunHa JOJDKHA OBITH yCTpaHEHa B TeUeHHE 4 CYyTOK

IpH TIPEBHIIICHUN HOPM He OoJiee ueM B 2 pa3a MpHYKHA JOJDKHA OBITH yCTPaHEHA B TeUCHHE 72 9acoB

MIpY TPEBBILIEHIUH HOPM He Ooiiee ueM oT 2 10 4 pa3 npudHHa JI0JKHA ObITh ycTpaHeHa B TeueHue 24 yacoB

IpH HeyCTpaHCHUH HapyIICHUH B yCTAHOBIICHHBIC CPOKH, @ TAKXKE MPH IPEBBIIICHMN HOPM Oonee uyeM B 4 pa3a wiu cHkeHun pH
HIDKe 5,5 TypOuHA Ha OJIOYHBIX 3JIEKTPOCTAHINAX WM KOTEN Ha AIIEKTPOCTAHIMAX C ITONIEPEYHBIMH CBA3SMH JOJDKHBI OBITH
OCTAaHOBIICHBI HE MO3HEE YeM uepe3 24 yaca 110 PEeIICHUI0 TEXHUYECKOTO PYKOBOIUTENS AIEKTPOCTAHINY C YBEIOMICHHEM
JHCIETYEPa SHEPTOCUCTEMBI

ITepBast MozieIb IBUTATENS, NCTIONB3YIOIETO PEaKTUBHYIO CHITY, ObliIa IOCTPOeHa
T'eponom

JlaBanem

BonbsToMm

Tecna

YacroTa BpallleHUH TypOOTeHepaTopa, IPH YUCIIe Tap MOJIF0COB p=2
750 06/MuH

300 06/mMuH

1500 06/Mun

3000 06/Muu

1000 06/MuH

HoMmuHanbsHast mosiHasi MOIITHOCTh TeHEpaTopa MOXKET OBITh ONpeIelieHa Mo cienyromei popmyie
Suom=Unowm-Tnom/\3

Suom=3-Unom-Inom

Suom=UnomInom/3

Saom=Unom-Inom

SuomM=V3-Unom-Taom

Kakoe nBeToBOe 11 OyKBEeHHOE 0003HaUCHHE IPHUMEHSETCS JUTS IIHH P IEPEMEHHOM TpeX(pa3HOM TOke?
muHE! Ga3er A - 3eneHbIM, Qa3 B - xxentsM, ¢azer C - KpaCHBIM IIBETOM
mMHEL (ha3el A - 3e1eHbIM, (asbl B - kpacHbIM, (azbl C - )KeNTHIM IBETOM
MUHBI (a3bl A - )KenTbIM, (a3bl B - 3eneHbM, (as3bl C - KpacHBIM IIBETOM
mrHE! Ga3er A - kpacHBIM, (a3sl B - 3enensM, Gasbl C - KeIThIM IIBETOM

Kakast aBToMaTHKa pe3epBUpPYyeT OTKa3bl BBIKIIIOUATENCH B 31eKTpoycTaHoBKax 110 kB u Bbime?
ABTOMATHKAa TIOBTOPHOTO BKITIOYCHUS

aBTOMAaTHYECKOE BKIFOUCHHE Pe3epBa

ABTOMATHYECKOE PETYJINPOBAHUE BO30YKICHHS

YCTPOMCTBO pe3epBUPOBAHIS OTKAa3a BHIKIIFOUATEIIS

JIis KakuX BO3AYIIHBIX TMHUN TOJIKHBI IIPELyCcCMaTpUBaThCs (GUKCUPYIOIIUE MPHUOOPHI ISl ONpeIeIeHUs] MECT TIOBPEKIACHUN?
JUTst BO3MyIIHbIX tuHud 10kB nnuHo# 6onee 10 km

JUTS BO3AYIIHBIX JTHHUH 35 kB u BBINIE JuyinHON Oonee 15 kM

Juts Bo3ayIHbIX TuHUE 110kB u BeIe anmunoi 6onee 20 kM

Kakue u3 nepedncieHHbIX 3allUTHBIX MEP IPUMEHSIOTCS JUISl 3alIUTHI JIFO/ICH OT MOPaKECHUS ACKTPUIECKIM TOKOM IIpH
KOCBEHHOM IIPUKOCHOBCHHH B CITydae MOBPEKICHHS 30N

3aIUTHOE 3a3eMJICHHE

ABTOMAaTHYECKOE OTKIIIOUCHUE TUTaHUS

JIBOIHAS WJIH yCHJICHHAS H30JISIINS

CBEPXHHU3KOE (Mayoe) HanpsHKeHUe

r00ast M3 IEPEYNCIICHHBIX MEP B OTAEIBLHOCTH WIH B COYETaHUN




CHMKEHHE YaCTOTHI HIDKE KAKOTO YPOBHS TOJHKHO OBITH MOJIHOCTHIO HCKITIOYEHO aBTOMATHYECKUM OTPAHUICHHEM CHIIKCHHUSI
qacTOTHI?

Huxe 46 111

Himxke 45 I

Hroke 48,5 'y

Huxe 47 I

Kakoe 1BeToBOE 1 OyKBeHHOE 0003HAYEHHE IIPUMEHSACTCS IS HYJICBBIX pa0OUnX (HEHTPaIbHbIX) IPOBOIHUKOB B
ANEKTPOYCTAaHOBKAX?

00o03HauaroTcs 6ykBoit N 1 GeJIbIM [IBETOM

o0o3Hayarotcs 6ykBoit H u ronryOpiM 11BETOM

obo3Havarorcst Oyksoi H 1 cepbiM nBeTOM

obo3HavaroTcs OykBoi N 1 roryOBIM I[BETOM

OT KaKuX U3 BUJIOB MOBPEKICHUN 1 HCHOPMAaJIBHBIX PEKHUMOB paboThl TpaHchopmaTopa [IpaBunamu ycTpoiicTa
ANIEKTPOYCTAHOBOK HE MPEeAYyCMaTPUBAIOTCS YCTPOMCTBA PEICHHOM 3aIUThI?

OT MHOTO(a3HBIX 3aMBIKAHUH B 0OMOTKAX U Ha BBIBOAAX

0T 0HO(A3HBIX 3aMbIKAaHUN Ha 3eMJII0 B 0OOMOTKE U Ha BBIBOJAX, IPUCOECIUHEHHBIX K CETH C ITyX03a3eMJICHHON HEHTpalbio
OT BHTKOBBIX 3aMBIKaHHI B 0OMOTKax

OT MOBBIIIEHHOW TEMITEpaTyphl BEPXHUX CJIOEB Macia

JIns KakMX U3 IePEevrCICHHBIX CydaeB JOJDKHBI IPeyCMaTPUBATLCS yCTPOWCTBa aBTOMAaTUYECKOTO BBOJIA pe3epBa?

TOJIBKO JUTSI BOCCTAHOBJICHHS IINTAHUS MTOTPEOHTEINEH ITyTeM aBTOMATHYECKOTO MPHUCOETNHEHHUS PE3ePBHOTO NCTOYHNKA ITUTAHHS
IPH OTKITIOUCHUH pabodyero NCTOYHUKA TUTAHUS, IPUBOJSIIEM K 00ECTOYCHHUIO AIEKTPOYCTAaHOBOK ITOTpeOUTEIS

TOJBKO JUISl aBTOMAaTUYECKOTO BKIFOUEHHS PE3ePBHOIO 000pyJ0BaHUS MIPU OTKIIIOYEHUH pabouero 060py10BaHUs, IPUBOSALIEM K
HapyLIEHUIO HOPMAJILHOIO TEXHOJIOTMYECKOI0 IIpoLecca

Ul BCEX MEPEUUCICHHBIX

C KaKuM peKMMOM HEUTpaJId MOKET MPEeayCMaTPUBAThLCS paboTa AIIEKTPUYECKUX ceTei HanpsbkeHnueM 110 kB?
TOJIBKO € TITyX03a3eMIICHHBIMU HEHTpasiMA

C TIyX03a3eMJICHHBIMU JH00 ¢ 3(p(heKTHBHO 3a3eMIICHHBIMU HEHTPAIIMH

C M30JIUPOBAaHHBIMU HEHTpAISIMU

CKONBKO KaTeTOPHH HaIeKHOCTH 3IIEKTPOIIPUEMHHUKOB CYIECTBYET?
JIB€ KaTETOPUH

TpPU KaTeropuu

YETBIPE KaTErOpUu

IIITh KaTeropuit

CKOJIBKO CTallMOHAPHBIX 3a3€MIINTENIEH, KaK IPAaBUIIO, JOJDKHA UMETh CEKIIUs (CHCTeMa) IIMH Paclpe e IUTEIbHBIX YCTPOUCTB 35
KB u BeIm11€?

OJIMH CTallMOHAPHBII 3a3€MJIUTEINb

JIBa CTAllMOHAPHBIX 3a3EMIIMTEIIS

TPH CTAllMOHAPHBIX 3a3€MIINTES

3aBHUCHUT OT THIIa CXeMBI PY

Kaxoii moymkHa OBITh YMCTOTA BOJOPOA B KOPIyCax TeHEPAaTOPOB C HEMOCPEACTBEHHBIM BOJIOPOIHBIM OXJIKICHUEM U
CHHXPOHHBIX KOMIIEHCATOPaX BCEX THITOB?

He ke 93 %

He HuKe 95 %

He ke 97 %

He Hmke 98 %

KakoBbI TOITyCTUMbBIE HOPMBI CYyTOYHON YTEUKH U CYTOYHOTO Pacxoja (¢ y4eTOM MPOyBOK) BOJOPO/Ia B FeHEpaTope OT 00IIEero
KOJIMYeCTBa ra3a npu pabodeM JaBIeHUU?

He Oonee 5 % u He 6oaece 10 % COOTBETCTBEHHO

He Oonee 3 % u He Gojiee 8 % COOTBETCTBEHHO

He Ooitee 5 % u He 6oee 12 % COOTBETCTBEHHO

He Oonee 7 % u He 60oaee 12 % COOTBETCTBEHHO

KaxoBa Benn4rHa HanOOJIBIIETO PAOOYETO HATIPSHKSHHUS ISl BCEX TCHEPATOPOB M CHHXPOHHBIX KOMITEHCATOPOB?
He BoIie 105 % HOMUHAIBLHOTO
ue BoIie 110 % HOMHHAILHOTO
He BoIe 115 % HOMHHAILHOTO

Kaxkas TemmepaTypa BepXHHX CIOEB Macia JOJDKHA OBITH Y TPaHC(OPMATOPOB M PEaKTOPOB C €CTECTBEHHBIM MACIISHBIM
oxyaxzaeHueM M u oxnaxzaeHueM [l Ipy HOMMHAJIBHOM Harpy3Ke, €CJIU 3aBOAAMU-U3TOTOBUTE/ISIMA HE OTOBOPEHbI HHBIE 3HAUYEHUS




TeMIIepaTypol?
ee Boie 75 °C
He BEIIe 80 °C
He Boime 85 °C
He BoI1IE 95 °C

Kaxkas meperpy3ka mo TOKy IOIyCKaeTcs Ha MEPHO/I OCIeaBapHifHOTO pexXuMa JIis Kaberel, HaxoIIuXcsl B 9KCIUTyaTaluy oojee
15 net?

He J0/bkHa nipeBbimath 10 %

HE JTOJDKHA TIPEBBIATh 5 %

HE JI0OJDKHA TpeBhImaTth 8 %

HE JI0JKHA TpeBhImarth 3 %

KT0 npoBOANT NEPHOJUIECKHE OCMOTPBI TEILUIOBBIX SHEPTOYCTaHOBOK?

00CITyKUBAIOLIHH TTIEPCOHAI

PEMOHTHBI# IIEPCOHA

JIMLA, OTBETCTBEHHBIC 33 HCIIPABHOE COCTOSHUE M OS30IaCHYI0 SKCINTyaTalUIO TEILIOBBIX SHEPrOyCTaHOBOK
CIeMAIbHO Ha3HAYCHHAs KOMUCCHSI

KeM yTBepkIatoTcst roJI0BBIE IUIAHBI PEMOHTOB TETIIIOBBIX SHEPrOYCTaHOBOK?

PYKOBOZUTEIIEM OpPTaHU3auU

OTBETCTBCHHBIM 3a UCIIPABHOE COCTOSHUE U O€30MacHYI0 AKCILTyaTalluio TEeIUIOBBIX SHEPTOyCTaHOBOK
Ha4YaJIbHUKOM CIIy>KOBI TPOU3BOACTBEHHOTO KOHTPOJIS

TJIABHBIM MEXaHHKOM

Kro npoBoauT npueMKy TEIUIOBBIX YIHEPTOYCTAaHOBOK U3 KaUTAILHOTO pEMOHTA?
paboyvast KOMHCCHsI, HA3HAUCHHAs PaCIOPSIIUTEIbHBIM JOKYMEHTOM 10 OpraHH3aluH
koMmuccus Pocrexnanzopa

cny>1<6a TIPOU3BOJACTBEHHOTO KOHTPOJIA OpraHn3alnn

ciry»x0a IIaBHOTO MEXaHHKa

5.4. MeTonnka ouleHKH OCBOEHHSI THCIUILTUHBI (MoayJsi, npakTuku. HUP)

Kpurepuu onieHuBaHUs OTBETA Ha IK3aMEHE

O1eHKa «OTJINIHO» BBICTABIIACTCS, KOTJ[a 00YJaIOIIHICs TEMOHCTPUPYET CHCTEMHBIE TEOPETHIESCKHE 3HAHIS, BIIaIceT
TEePMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIE BBIBOJBI M 000OIIEHNS, TIPHBOIUT IPUMEPEI, TOKA3bIBAET CBOOOIHOE BIIaICHHE
MOHOJIOTHUYECKOI peubto U CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIIHE BOIIPOCHL.

O1eHKa «XOPOII0» BBICTABISACTCS, KOTIa 00yJaIOIIMHCS AEMOHCTPUPYET IPOYHbIE TEOPETHYECCKUE 3HAHMS, BIaleeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIE BBIBOIBI M 0000IIEHNS, TIPHBOIUT IPHUMEPEI, HO TIPH 3TOM JIeJIaeT HECYIIECTBEHHEIE
OILTMOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTEIBHO WU IIPU HE3HAUUTEIIbHON KOPPEKIUHU TIPETIOaBaTEeNIeM.

OLeHKa «yJIO0BICTBOPUTEIEHOY BBICTABISICTCS, KOTIa 00yYaIOIIMNCS HErTyOOKHE TEOPETHUECKHUE 3HAHMS, IPOSIBISIET C1ab0
c(opMHUpOBaHHEIEC HABBIKH aHAIN3a SBJICHUI U MIPOIIECCOB, HEAOCTAaTOYHOE YMEHHUE JIENIaTh apIyMEHTHPOBAHHBIC BEIBOJIBI U
MPUBOAUTH MIPUMEPHI, TOKA3hIBACT HE IOCTATOYHO CBOOOAHOE BJIaICHHE TEPMHUHOIOTHEH, IOTHIHOCTHIO U ITOCIIEI0BATEIbHOCTHIO
U3JI0KEHHUS, JeNIaeT OMIMOKH, KOTOPbIe MOXKET UCIPABUTh TOIBKO NMPU KOPPEKIUHU NIPETIO[aBaTeNIeM.

OueHKa «HEeyI0BICTBOPUTEIHHOY» BHICTABISIETCS, KOT/Ia 00yUaroUics IEMOHCTPUPYET HE3HAaHUE TEOPETUUECKUX OCHOB IPEIMETa,
HE yYMeEeT JIe1aTh apIyMEHTUPOBAHHbIE BBIBOBI U IPUBOIUTH IIPUMEPBI, HE BIIAJICET TEPMUHOJIOTUEH, IPOSBIISIET OTCYTCTBHE
JIOTUYHOCTH U OCIIEIOBATEIFHOCTHIO H3JI0KEHNUS, AeTaeT OMUOKY, KOTOphIe He MOXKET UCIPABUTh JaXke MPU KOPPEKIUU
IpenoaaBaTeIeM.

ITpoxoxaeHne KOHTPOIBHOTO MEPOIPUATHSA 10 Cla4€ FK3aMEHA CUMTAETCS BBIIOJIHEHHBIM YCIEIIHO, €CIIU NIPY €r0 OLEHUBAHUHI
[OJIy4YEHa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast aureparypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTEIIH 3arnaBue Bubnuoreka WsnarenscTBo, roa
JI1.1 | beicrpuukuii I.O. OCHOBBI PHEPIreTUKH: YIeOHUK Mocksa: Kuaopyc, 2012
JI1.2 | KynuHoB A.A. TemnoBble 2NIEKTPUIECKUE Mocksa: UTHOPA-M, 2013

crannun. CxeMbl 1
obopyaoBanue: yueOHOE
rmocoobue

JI1.3 | ®ununnosa T.A. DHEpPreTHYECKUe PEKUMbI Mocksa: FOpaiir, 2019
JNEKTPUYECKUX CTAHLIUHN U
JIEKTPOIHEPreTHIECKUX
CUCTEM: yUEeOHUK




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

J1.4 |T.A. ®ununmosa, Onrtumu3anys pexxuMoB Hosocubupck : HITY, 2016
IO.M. Cunopkun, A.I. | 3neKTpocTaHIMNA U
Pycuna SHEPTOCHUCTEM : YICOHUK
6.1.2. lono/IHUTe/IbHAS JUTEPATYypa
ABTOpBI, COCTaBUTEIIH 3ariaBue bubnuoreka W3znarenscTBo, TOJ
JI2.1 |I'ma3eipun M.B. ABTOMAaTH3UPOBAHHBIE Hosocubupck : HITY, 2011
CUCTEMBI yIIPaBIICHUS
TEIUTOBBIMHU
9IEKTPOCTAHLHUAMH : yueOHOe
nocobue
JI2.2 |C.A. benses, A.B. HanexHOCTH Towmck : 3matenscTBO
BopooOres, B.B. TETJIO3HEPTeTUYECKOTO ToMCKOro MOTUTEXHUYECKOTO
Jlutsak. obopynosanus TOC : yueboe yHHBepcureta, 2015
nocobue
JI2.3 | H.B. Konomuen, H.P. | Pexxumbl paboThI 1 Towmck : U3naTenscTBO
ITonomapuyk, I'.A. JKCIITyaTalus ToMCKOro NoIUTEXHUIECKOTO
Enruna 3NeKTPO0OOpYyIOBaHUS yHHBepcurera, 2015
ANEKTPUICCKUX CTAHLUH :
y4eOHOe Tocobue
J12.4 | Jlyknuukuii B.B. 3aJauHuUK 110 TEMJIOBbIM Mocksa ; Jlenunrpan : Toc.
NEKTPUYECKUM CTAHIUSIM SHEpreTU4ecKoe u3a-Bo, 1956
J12.5 IIpaBuna TeXHUIECKOH HoBocubupck : Cubupckoe
IKCIUTyaTally IEKTPUICCKUX YHUBEPCHTETCKOEC
cTaHIMi U ceteit Poccuiickoit n3aatTenbeTBo, 2011
Deneparmu : OQUITHATBHBIH
JIOKYMEHT
JI2.6 Wuctpykuus no Hosocubupck : Cubupckoe
peayIPEKACHUIO 1 YHHUBEPCUTETCKOE
JMKBUJALUY aBapuil Ha n3garensbcrso, 2008
TEIUTOBBIX AICKTPOCTAHIHSIX :
CO 153-34.20.562-2003)
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn « AHTepHET»
D1 |HayuHas snekTpoHHAas qUCIUILUTHHA https://www.elibrary.ru/
32 |H® HUTY MUCUC https://nf.misis.ru/
D3 | Hayunas snekrpoHHas 6HOIHOTEKA https://cyberleninka.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecrneveHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 | Kowmmac 3D V24
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 Acdmc
1.6 |7-zip
I1.7 | Bpay3ep Google Chrome
1.8 | Microsoft Teams
1.9 |Zoom
I1.10 |Bpayzep Yandex
I1.11 |Cisco Packet Tracer 8.1.0
I1.12 |MATLAB & Simulink
6.4. TlepeuyeHb MHPOPMAMUOHHBIX CIPABOYHBIX CHCTEM M MPO(ECCHOHATBLHBIX (a3 JaHHBIX
N.1 |window.edu.ru - eqMHOE OKHO JOCTYMa K 00pa30BaTeIbHBIM pecypcam
N.2 |https://energybase.ru - KaTanor 3JIeKTPOCTAHIMN (ATOMHBIX, THAPABINICCKHIX, TSIUIOBBIX U JIP.) ¥ MOJCTAHIINA MUpa
N.3 |http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKHE PYKOBOJCTBA 1O MpoaykTam MathWorks;
N.4 |http://window.edu.ru/ - eauHOE OKHO TOCTYyMa K 00pa30BaTEIbHBIM peCypcam;
N.5 |http://teplokot.ru/ - Gonpiias TexHuUYecKkas OMONIMOTEKA MO TEINIOTEXHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TemnosHepreTuxay;
N.7 |http://www.rosteplo.ru/ - uHGOpMaIIOHHAS CHCTEMA T10 TETUIOCHA0KEHUIO.




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE

Ayn. Haznauenue Bun OcHarieHue
234 VYuebOHast  ayautopus  aisS  3aHsATHH | JIek 1 mr. - KommosioTep B cOope;

JIEKIIMOHHOTO THTIA, MPAKTUICCKUX 1 mr. - IlpoekTop Acer ¢ TOTOJIOYHBIM

3aHATUN kperuienueM P 5206(3D) ;
1 wr. - Dkpan Lumien Eco Picture 200x200
cMm;
44 mr. - Crym,
24 . - CTON CTYACHUYECKHUH.

8. METOAUYECKHUE YKA3AHUA JJI51 OBYYAIOIIIUXCSI

B npouecce u3yueHns JUCUUILIMHBI BBIACISIOT Ba BUJIAa CAMOCTOSTENBHOM PabOTHI: - Ay JUTOPHAs; - BHEAY IUTOPHAS.
AynuTopHas caMOCTOsITeIbHast padoTa 110 AUCLUIUINHE BBINOJIHACTCS Ha Y4eOHBIX 3aHATHUSX M0 PYKOBOJICTBOM IPETIOIaBaTelIs.
BHeaynuTopHas caMocTosITensHas paboTa - maHupyemas yaeOHas paboTa 00y4aroIiMcsl, BEIIONTHSIEMas BO BHEAY IUTOPHOE
BpeMs 110 33JaHHUI0 U IIPU METOJHMUECKOM PYKOBOJCTBE TIPEToaBaTels, HO 6e3 ero HeOCPEACTBEHHOTO yJacTHs.
CamocTosTenbHas paboTa, He IpelyCMOTPEHHast IPOrpaMMoi y4eOHOW IMCIMILIMHBI, PACKPBIBAIOIICH 1 KOHKPETH3UPYIOILEH ee
cofiep)KaHKe, OCYIIECTBIACTCS 00YJalOMNMCS HHUIIMATHBHO, C IIEJIBI0 Peann3aui cCOOCTBEHHBIX YICOHBIX U HAYYHBIX HHTEPECOB.
Jns 6oee 3¢pheKTHBHOTO BHITOITHEHUS CAMOCTOSTEIIBHOM PadOTHI M0 AUCIUILIMHE MPENoAaBaTeIb PEKOMEHIYEeT HCTOUYHUKH JUIS
paboThI, XapakTepHu3yeT Hanbolee PaluoHaIbHYI0 METOJUKY CAMOCTOSTENIBHON PaboThl, IEMOHCTPUPYET PAaHEE BHIOJIHEHHBIE
oOyuaromumucst paboTs! U T. 1. Bu/pl 3a1aHuii 1711 BHEAyANTOPHOH CaMOCTOSITEIILHON paboOThl, UX COZIEPKAaHNE U XapaKTep MOTYT
MMETh BapHATHBHBIIN 1 MU QepeHIINPOBaHHBIN XapaKTep, YIUTHBATh HHANBHIyaTbHBIE OCOOCHHOCTH 00yYaromerocs..
CamocTosiTensHast paboTa MOXKET OCYIIECTBIATHCS HHAUBUAYAIbHO WU TPYIIIaMH CTYACHTOB online U Ha 3aHATHUSX B
3aBHCUMOCTH OT LI€JIH, 00beMa, KOHKPETHOW TEMAaTHKN CaMOCTOSTEJILHOH paboThl, ypOBHS CIIOXKHOCTH. KOHTpOIIb pe3ynbsraToB
BHEAYIUTOPHOI CaMOCTOATEIFHOI PadOTHI OCYIIECTBIICTCS B IIPeJieNiaX BpEMEHH, OTBEJICHHOTO Ha 00s3aTeIbHbIC YIeOHbIC
3aHATHSA 110 JUCIUIUIMHE Ha IPAKTHYECKUX, JJAOOPATOPHBIX 3aHATHAX.
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