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1. HEJIX OCBOEHUA

1.1

Heﬂb OCBOCHHUA NUCHUIUINHBI: U3YUCHNUE TEXHOJIOTUU MPOU3BOJACTBA DJICKTPOSHEPIUU U TEIJIa Ha TEIIIOBBIX

ANIEKTPOCTAHIIHUSIX.
1.2 | 3agaun AUCIMILUIMHBL: JaTh HHGOPMAIHIO O IpuMeHseMoM Ha TOC 060opynoBaHUH U CHCTEM, METOJAaX UX pacuera u
[IPOEKTUPOBAHUS; HAYIUTh NPUHUMATh 1 000CHOBBIBATh KOHKPETHBIE TEXHUYECKUE PELICHUS IPH IPOESKTUPOBAHUH 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[lBaqbl/ITe.]'leOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 | BropuuHble 3HEpropecypcsl MPOMBIIUICHHBIX MPeANPUITHI

2.1.2 | BeicoxoTeMnepaTypHbIC TEIIIOTEXHOIOTHIECKHE MPOIECCH U YCTaHOBKH

2.1.3 | KoHCcTpyKIuu u TemnoBas paboTa IPOMBIIIICHHBIX ITeUeH

2.1.4 |KoTenbHble yCTAHOBKU U IAPOTrCHEPATOPHI

2.1.5 |KoTibl-yTuiu3aTopsl

2.1.6 |IIpowsBoacTBEHHAS MPAKTHKA MO TOIYIEHHIO IIPO(eCCHOHATBHBIX YMEHHH 1 OIBITa IPO(ECCHOHATBHOM AeATeTbHOCTH

2.1.7 | TemmomaccooOMeHHOE 000pyIOBaHHUE IPEATIPAATHH

2.1.8 | TexHonorudyeckue sSHEPrOHOCUTENHN IIPEAIPUATUI

2.1.9 | DnexrpocHabxeHHe H 000PYIOBaHNE MPOMBIIUICHHBIX TPEIIPHATHH

2.1.10 | DHeproayauT Ha MPOMBIILICHHBIX MPEANPHUITHIX U B KOMMYHAJIILHOM XO35HCTBE

2.1.11 | ABTomMaru3anus TEIUIOBBIX MPOLIECCOB

2.1.12 | MCTOYHUKYU U CUCTEMBI TETIOCHA0KEHUS

2.1.13 | MarepuasioBeicHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEepPUaIOB

2.1.14 | Metposorusi, cepTUhHUKAINS U TEXHUISCKUE U3MEPEHHS

2.1.15 |Hargerarenu u TEIUIOBLIE ABUTATEIN

2.1.16 | OcHOBBHI TpaHCHOPMALIUH TETITIOTHI

2.1.17 |IIpoeKTHBII MOAXOM B TEXHHUKE

2.1.18 | TemmomaccoobMeH

2.1.19 | TomuBo U TOIIMBOCKUTAIOIIKAE YCTPOUCTBA

2.1.20 | ®u3HUKO-XUMHUYECKHE OCHOBBI BOJAOIOATOTOBKU

2.1.21 |Maremaruka

2.1.22 | Teopust BepoSITHOCTEH 1 MaTeMaTH4ecKasi CTaTUCTHKA

2.1.23 | TexHudeckast TepMOAMHAMUKA

2.1.24 | YueOHas mpaKTHKa MO ITOJTyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

2.1.25 | ®usHKo-XUMHUYECKHE CBOICTBA BOIbI

2.1.26 | Xumus TOIUIHMBA

2.1.27 | DOnexkrpoTexHUKa

2.1.28 | MudopmaTuka

2.1.29 |TlepconambHast 3PEeKTUBHOCTD

2.1.30 | dusuka

2.1.31 | Xumus

2.2 JucuuminHbl (MOIY/IM) M NPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIMHBI (MOYJ/Is1) HEO0X0AMMO KaK

npeecTByoIee:

3. PE3YJIbTATBI OB YYEHMUA 11O TMCIMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

ITK-3: npou3BOACTBEHHO-TeXHOI0THYeCKasl (B 00/1aCTH TeIVIOIHEPIreTUKH M TeNJI0TeXHUKH)

3HaTh:

[IK-3-31 ucToYHNKN HAyYHO-TeXHHUECKOH HH(OPMAIHH 110 BOIIPOCaM, CBA3aHHBIM C Pa3pabOTKON M UCCIETOBAHUEM TEILIOBBIX
INMEKTPUUECKUX CTAHIIUH

YK-1: pynnameHTaIbHbIE 3HAHUS

3HaTb:

VK-1-31 0 COBPEMCHHBIX TCHACHIUAX PA3BUTHA DHCPICTUKHU,; OCHOBHBIC ITPUHIIUIIBI ITIPONU3BOJICTBA SHCKTqueCKOﬁ H TCIIOBOM




SHEPIUU

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00JIACTH TENJIOIHEPreTHKH U TeNJIOTeXHUKH)

3HaTh:

TIK-1-31 remnossie cxembl TOC, IITY, I'TY, III'Y; pexxumbl paboThl 1 ONTUMANIbHBIE TAPAMETPhI SHEPrOOOOPYIOBaHUS HA
ToC

YK-1: pynnameHTaIbHbIE 3HAHUS

Ymerb:

YK-1-Y1 npuMeHATs METOABI COMOCTaBIeHUS P )EKTHBHOCTH UCTIONB30BAHNS PAa3HBIX SHEPTOHOCUTETeNeH

IK-3: npon3BoACTBEHHO-TEXHOJOTHYecKas (B 00/1aCTH TeNJI03HEPIreTHKH M TeNJIOTeXHUKH)

YMmerhb:

ITK-3-Y1 0¢opMIIATE TEXHOJOTHYECKYIO U KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO B COOTBETCTBAU C HOPMATUBHO-TEXHIHYECKOM
JIOKyMEHTaIen

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00/1aCTH TEMIOIHEPTETUKHU U TEMJIOTEXHUKH)

YMmerb:

[IK-1-¥Y1 ymeTs BecTu pacdeTsl 10 BEIOOPY CHIIOBOTO 000PYAOBaHUS TEIIOBBIX MIEKTPOCTAHIINI

YK-1: pynnameHTaIbHbIE 3HAHUS

Baanernb:

YK-1-B1 HaBbIKaMu NPUMEHEHUS TIOTYYSHHON HHPOPMAIIHH 110 pa3pabOTKaM M UCCIICAOBAHHUSM TEIIOBBIX IEKTPHUSCKUX
CTaHIUH

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00JI1aCTH TENJIO3HEPreTHKH U TeIIOTeXHUKHU)

Baagernb:

ITK-1-B1 MeTonuKo#i NpOeKTUPOBAHUS U SKCILTyaTallll CHIIOBOTO 3HEPTOOOOPYIOBAHHS TEIUIOBBIX IEKTPOCTAHIIUHA

4. CTPYKTYPA U COJEPKAHHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pa3gen 1. Pazpen 1.
BBenenue B
TeMI0IHEPTreTUKY

1.1 Pa3Burue sHepreTuku 5 2 IK-1-31 IIK-1- | JI1.1 JI1.2 KMIL,K
Poccun. Cocrosinue V1 IIK-1-Bl1 JI1.3J12.1 M2
SHEPreTUKU PErUOHa. MK-3-31 TIK-3- | JI2.2J12.3
Texanueckuii ypoeas TOC Y1 VYK-1-31 €)!

B YK-1-¥1 VK-1
Poccun. /JIex/ -B1

1.2 CrtpyKTypa ynpaBieHHs 5 10 MK-1-31 TIK-1- J1.2 KM1,K
sHepreTukoi Poccuu. V1IIK-1-B1 JI1.3J12.1 M2
OCHOBHBIC TIOJIOKEHUS TIK-3-31 TIK-3- | JI2.2 JI2.5
®denepanbHbIX 3aKOHOB PO Y1 VK-1-V1 21
«O0 3JIEKTPOIHEPTETUKEY VYK-1-Bl
u «O remnocHadxenumn». /Cp/

Paspgea 2. Pa3znea 2.
TemaoBbie cxembl TIL]

2.1 Tuner TOC, ux TerioBbie 5 4 K-1-31 TIK-1- | JI1.1 JI1.2 KM1,K P1
CXeMbI. THITBI TETUIOBBIX V1IIK-1-B1 JI1.3 M2
3JIEKTPOCTAHLIUH. TIK-3-31 IIK-3- JI1.4J12.1
[Tokasaremnu TerioBoi V1 VK-1-31 J2.2J12.3
sxoHomuyHocTH KOC. YK-1-V1 J12.4 J12.5
KombuHMpOoBaHHas J2.6
BbIpabOTKA JIEKTPOIHEPTUU 21

u TeroTsl Ha TOC.
l'azoTypOuHHBIE H
naporazossie TOC. /Jlex/




2.2 TexHOIOTrMYECKHE CXEMBI 6 TIK-1-31 TIK-1- | JI1.1 JI1.2 KMI1,K P1
TOC. Ternossie cxembl TOC. V1IIK-1-B1 J1.3 M2
TemaoBbIe CXEMBI ITK-3-31 TIK-3- JI1.4J12.1
napora3zoBsix TOC u ux Y1 VYK-1-31 J12.2J12.3
9KOHOMHYHOCTB. Bb160p VK-1-Y1 YVK-1 J12.4 J12.5
OCHOBHOTO -B1 J12.6
3HEPTrOCUIOBOTO 21
000pyI0BaHMs TEITOBBIX
anekTpocTanuil. Pacuer
SHEPreTHYCCKUX MoKa3aTeen
TETUIOBBIX
anexTpoctanmii /I1p/

2.3 TemnnoBele Harpy3ku Ha TOLI. 61 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1,K P1
DHepreTuveckre rnoxkasaTenu Y11IIK-1-B1 JI1.3 M2
TOII. ITokazarenu TemI0BOM TIK-3-31 TIK-3- JI1.4J12.1
SKOHOMUYHOCTHU V1 VK-1-31 J2.2 J12.3
KoHieHcanoHHbIX TOC, YK-1-¥1 VK-1 J12.4 J12.5
aHanu3 -B1 J12.6
WX COCTaBIIOMMX. [ eHIuIan 21
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. 6 MK-1-31 IIK-1- | JI1.1 JI1.2 KM1,K P1
PereneparuBHble U ceTeBbIC V1IIK-1-B1 JI1.3 M2
[OI0rpEeBaTENN, CXEMBI UX TIK-3-31 TIK-3- JI1.4J12.1
BKIItoueHus. [leasparopsl V1 VK-1-31 J2.2J12.3
Y IUTaTeNbHasl YCTaHOBKA. VK-1-¥Y1 VK-1 J12.4 J12.5
Hacocst TOC. Iotepu mapa u -B1 J12.6
KOHJIEHCATa, CIIOCOOBI MX 21
CHIDKEHMS U BOCIIOJIHEHUSI.

Br160p ocHOBHOTO H
BCIIOMOTATEILHOTO
obopynoBanus. /JIex/

32 CxeMBbI OTITyCKa Teria OT 6 MMK-1-31 TIK-1- | JI1.1 JI1.2 KM1,K P1
TOU. PerynupoBanue V1IIK-1-B1 JI1.3 M2
OTITyCKa TerIa. DIeMEeHThI TK-3-31 TIK-3- JI1.4J12.1
MPUHIHUIHAATBHBIX TETUIOBBIX Y1 VK-1-31 JI2.2 J12.3
cxem. Pacuer YK-1-¥1 VK-1 J12.4 J12.5
MIPUHIMITHATIBHBIX TETIJIOBBIX -B1 JI2.6
cxeM KOC u TOL. TemnoBas 21
cxema

sHepreruyeckoi ['TY
OTKpBITOTO IuKIa. /TIp/




33

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/

40

[K-1-31 IIK-1-
V1IIK-1-Bl
I1K-3-31 IIK-3-
Y1 VYK-1-31
VYK-1-¥1 YVK-1
-B1

JI1.1J11.2 KM1 P1
J1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J2.6
o1

5. ®OHJ OIIEHOYHBIX MATEPUAJIOB

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

CaMOCTOSITeJILHOIN MOATOTOBKH

Kon
KM

KontponrsHoe
MEpPOTIPUATHE

ITpoBepsiemble
UHJIUKATOPBI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH




KM1

VYerHbll onpoc 1o
paszenam
JUCIUILITHHBI

IK-1-Y1;I1IK-1-
BIL;IIK-3-31;VK-1-
31;VK-1-V;IIK-1-
31;IIK-3-Y1;VK-1-
Bl

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 Ok3ameH IK-1-31;11K-3- 1. Pa3Burue suepreruku Poccun. CTpyKTypa yIpaBiIeHHUs SHEPTeTHKOH
31;YK-1-31 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. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
paGoTHI paboTsI HHIMKATOPBI Conepxanue pabOThI
KOMITeTEHIIN I
P1 PacuerHo- MK-1-31;I1K-1- 3amaHue Ha KOHTPOJIbHYIO padoTy BKIIOUaeT BeIOop cxembl TIC, a
rpaduueckas pabora |Y1;IIK-1-B1;ITIK-3- |Tarke cCHI0BOTO 000PYIOBaHHUS ISl TETIOBOM 3IEKTPOCTAHIINH.

31;I1K-3-Y1;YK-1- | Texymuii koHTposib 3a BeioaHeHueM PI'P ocymectisiercs
31;YK-1-V1;VK-1- | mpenomaBareneM IMyTeM IIPOBEPKH PA3AEIOB B COOTBETCTBHH C IUNIAHOM
B1 BBINOJIHEHHUS.

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /ISl IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHallMOHHBIIN OUIIET M0 JUCHUIUIMHE BKIIOYAeT B ceOs 1Ba TEOPETHUECKUX BOMPOCHI IO TeMaM, U3JI0KEHHBIM B 4 pasjene
nmarHoi PIT/1. Bunetsr XxpaHsaTcs Ha Kadeape ¥ yTBEpKACHBI e 3aBeTYFOIIIM.

O06pa3zern sK3aMeHAIIIOHHOTO OneTa:

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus Poccuiickoit deneparu
HoBotponuxuii pumman

®DenepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHS
Bricmero o6pazoBanust




HauunonanbHbIi HccaenoBaTeNbCKUN TEXHOJIOTHYECKUI YHUBEPCUTET
«MUCHUCY

Kacenpa amexkTposHepreTHKY 1 AIEKTPOTEXHUKH

BUJIET Ne O

JucnunnuHa: «Ternnosble 2IeKTpUYeCKHe CTaHLIUI»

Hanpasnenue: 13.03.01

®Dopma o0ydeHHs: 3a09HASL

®dopma MpoBeeHHs YK3aMEHA: TUCbMEHHAsI

1. PazButne snepretuxu Poccun. Ctpykrypa ynpasieHus sHepreTukoi Poccun
2. Metoab! IOKPBITHS TMKOB 3IEKTPUUECKON U TEIUIOBOM HArpy30K

KommnbroTepHoe TecTUpOBaHUE MO pa3ziesiaM JUCLUIIIMHBL

Kro B cootBercTBIE ¢ DenepansHbM 3ak0HOM 0T 27.07.2010 Ne 190-P3 «O TemnocHaOXeHUM» ABIIETCS TOTPEOUTENeM TeTIOBOH
SHEepruu?

JIMLIO, TPUOOPETAIOLIee TEIUIOBYIO 3HEPTHIO (MOIIHOCTD), TEINIOHOCUTENb ISl HCIIOJIb30BaHMS Ha MIPUHAAJISKAILUX EMY Ha IpaBe
COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHH TEILIOMOTPEOIIIONINX YCTAHOBKAX JIN0O0 IS OKa3aHUS KOMMYHAJIBHBIX YCIIYT B
YaCTU TOPSIETO BOJOCHAOKEHNUS 1 OTOTUICHUS

JIMIIA, OCYIIECTBISIOIINE IEITEILHOCTD B cepe OKa3aHUsi KOMMYHAJIbHBIX YCIYT B YaCTH OTOIUICHHS TPOU3BOJICTBEHHBIX
MOIIHOCTEH

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

Kaxkoli enepanbHbIii OpraH HCIIONHUTEIBHOM BIACTH OCYIIECTBISICT KOHTPOJIb 38 0€30MAaCHOCTHIO TEIIOBBIX YCTAHOBOK U CETEH?
®enepanbHOE aT€HTCTBO IO TEXHUYECKOMY PETYITHPOBAHHIO M METPOJIOTHH

®denepanbHas cayx0a Mo TPyAy U 3aHATOCTH

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

MuHHCTEPCTBO MPOMBILIJIEHHOCTH U TOproBiu Poccuiickoit @eaepannn

KakoBa MOIIHOCTB SHEPrOOOBEKTOB (TEIUIOBBIX M THAPOAIEKTPOCTAHIINH ), HAUMHAS ¢ KOTOPOH JTOJKHBI OBITH Pa3padOTaHbI
SHEPreTHYECKHUEe XapaKTEPUCTHKH 000pyIOBaHMS, YCTAHABINBAIOIINE 3aBUCUMOCTh TEXHUKO-3KOHOMHYECKHX TTOKa3aTeNeH ero
paboTHI OT IMEKTPUUYECKUX U TEIIIOBBIX HArpy30K?

10 MBT nnst rerosix u 20 MBT a1t rugpoctanimii

30 MBrT ans teroBeix 1 10 MBT muist runpocranumit

50 MBrT ans ternoBsix 1 30 MBT amst runpocTanumit

10 MBT ans teruoBeix ¥ 30 MBT muist runpocranuumit

B gem cocTouT NpUHIMNHATBHOE OTIINYHE KOHAEeHCAHOHHEIX [ITY oT TemnohukanoHHbIX.
HaJIM4Me KOHJICHCATOPOB OTPabOTaHHOTO Napa

HaJlM4Ke KOHAEHCATOPOB MEPErPETOTrO Mapa

MUTAHUE TOJIBKO KOHAEHCATOM, BO3BPALIAEMBIM C IIPOU3BOCTBA

KOMOMHHUPOBAaHHBIM IIPOU3BOJICTBOM IEKTPUUECKOM SHEPIHHU U TEILIOBOIT

MPOU3BOJICTBOM TOJBKO NEKTPUUECKON SHEPTUH

IIPOU3BOJICTBOM TOJIBKO TEIJIOBOM SHEPIUU

Moryt nmu TOL] pabotats B pesxxume KOC?

MOTYT

HE MOTyT

MOT'YT TOJIEKO MPY HAIMYUK KOHJCHCATOpa

MOTYT TOJIEKO MIPH OTCYTCTBUH TEIIOBOTO IIOTPEOUTEIS

Moryr mu [ITY KOC paborats B pexume TIL?

MOT'yT

HE MOTYT

MOTYT TIPH HaJIMYUH TEIUIOBOTO NOTPeOUTENS

MOTYT IIPU HAJIUYUHU CETEBOM MOJIOTPEBATEIbHON YCTAHOBKU

Yem ynoBieTBopsieTcsl MPOM3BOACTBEHHAS TEIUIOBAA M OTONMUTENbHAS HATPy3Ka.
TOJIBKO Iap

TOJIBKO ropsiyasi BoJa

nap M ropsiaasi Bojga

nap, ropsiasi BOJa U HarpeThlil BO3LyX

J1n1s 4ero UCHONB3YIOTCS CXEMBI € TPOMEXKYTOUHBIM IIEPErPEBOM Mapa.

JUIs IOBBIILICHUS AABJIEHUS Mapa

JUI IOBBIILIEHUS TEMIIEPATyphI Mapa.

Jutst nosbimenust KITJ anekrpoctaHuuy.

JUTSL OTPaHUYCHUS] KOHEYHOW BIIQXKHOCTH Hapa B TypOHHE.

Juig nosbienns KITJ[ anekTpocTaHMK U OrpaHUYEHUs] KOHEUHOU BIIaXKHOCTH I1apa B
TypOuHe.




bnounsie TOC — 3710:

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

TOC, cocTaBieHHbIE H3 YHEPTOOIOKOB (B KOTOPBIX KaXKABIH TypOoarperat NpuCOSANHEH K ONpeeIEHHOMY apOreHepaTopy)
OC, BKJIIOYAIOIIKE B CBOM COCTAB pa3IMyHbIE [0 HA3HAUEHHIO OJIOKH (11eXa) — BOJAOIOATOTOBKH, TOTUTUBHBIHN CKIIa,
TpanchopMaTOpHas MOACTAHIHS U T.I1.

He6nounsie 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

TOC, B cocraBe KOTOpPOH HET Ay0IIb-0I0KOB

Hawnbounee BaxHBIC U MTOJHBIE TOKa3aTesu padoTsl TOC.

ce0eCTONMOCTH IEKTPOIHEPTHH U TETUIOTHI

yIeIbHBIE PACXO/IbI TOIUTMBA Ha MTPOU3BOJICTBO AIEKTPOIHEPTUHU U TETIIOTHI
KO3 (PHUIUCHTHI TOJIC3HOTO ACHCTBUS OCHOBHOTO 000PYIOBaHUS

KO3 (GHUIUECHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO MTOTOKA

UYro npencrasinsier coboit KI1/I konaeHcanoHHOM TypOOYyCTaHOBKH.
OTHOIIICHHE SHTAIBITUY Mapa fepe] TYPOUHON K SHTATBITNKA KOHIeH CaTa
OTHOIIICHHUE TOJIC3HO MCIO0Ib30BaHHOM TEIIOTHI K ITOBEICHHOMN

OTHOILIEHUE MCITOJIb30BAHHOM TEIJIOTHI K MMOABEIEHHOM

OTHOILEHHE MOJIYYEHHON TEIUIOTHI K U3PACcX0/I0BaHHOMY TOIUIHBY

Uro siBIIsieTCS TIOKa3aTeneM dHepreTHIeckoi 3 (HEeKTHBHOCTH TypOOYCTaHOBKH.
YIEIBHBII pacxo] napa

YIAETBHBIN pacxo]l TeIIOTHI

YIIebHBIN pacXo/] TOIJIMBA

yIIeIbHOE TPOU3BOACTBO AIEKTPOSHEPTHH

Kak BiauseT moBbIIIICHHE HaYyaIbHbIX napaMeTpoB Mapa Ha TCIIOBYIO S3KOHOMUYHOCTDb TOC.
MOBBIIACT TepMI/I'-ICCKI/Iﬁ KI1J TCIIJIOCHUJIOBOI'O NUKJIa

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

MOBBIIIACT TepMI/I'-IeCKI/IfI K TEIUIOCWJIOBOTO LUKJIa ¢ OAHOBPEMEHHBIM CHUKECHUEM HAJICKHOCTHU
IMOHMXKAET TepMI/I‘IeCKI/Iﬁ KIIA TETIJIOCUJIIOBOI'O UKJIA C OAHOBPEMCHHBIM YBCINYCHUEM HAIC)KHOCTHU

Kak nomkeH nocTynuTh OIepaTUBHO-JUCIIETYEPCKUI IEPCOHAN B CILydae, €CIH MOJYyYEHHOE PACIIOPSKEHUE BBIILIECTOSILETO
OIePaTHBHO-IMCIIETYEPCKOTO MIEPCOHANIA IPECTABISACTCS OLINOOYHBIM?

BBITIOJIHUTH JAHHOE PACHIOPSHKEHIE, HO 0053aTENBHO ClIeNaTh 3alliCh B ONIEPaTHBHOM XKypHaie

BBIIIOJIHUTH JAHHOE PACHIOPSKEHIE OECIIPEKOCIOBHO

HE BBINOJIHATD JaHHOE PACIOPSKEHUE HU B KOEM CIIy4ae

HEMEJICHHO JOJIOXKUTH 00 OIMMOKe JINITy, JaBIIEeMy TaKOe PAaclOpsHKEHUE, B CIIydae MOATBEPIKACHUS 3a/laHuUsl BHITIOJIHUTD €T0 U
CZ€NaTh 3al1Ch B ONIEPaTUBHOM >XKypHae

Kakue ycTaHOBKHM IIMPOKO UCIIOJIBL3YIOTCS HAa OTeuecTBEeHHBIX TOC?

THJPaBIMYECKUE

JNIEKTPHYECKUE

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 Teia He MEHSACTCS).
AKTHBHBIC TypOWHBI

MHOTOCTYIEHYAaThIe TYPOUHBI

OITHOCTYIICHYAThIC TYPOHHBI

pEaKTHBHBIC TYpOWHBI

PaboTa TypOMHBI KaK TEIUIOBOTO JBUIATENS XaPAKTEPUIYETCH ...

BHYTpeHHEeH (MHAUKAaTOPHON) MOIIHOCTHIO

HET BEPHOTO OTBETA

s} dexTrBHON (Ha BaTy) MOIITHOCTBIO

BHEIIHEW (MHINKATOPHOW) MOIITHOCTHIO

Kaxkue TypOMHBI yCTaHABIMBAIOT HA COBPEMEHHBIX MOITHBIX TOC?
TPAHCHOPTHBIE
HapoBbIe




Ta30BbIC
TUAPABINYCCKHEC

IMo xakuM IpH3HAKAM Pa3AeIsIOT IEeKTPUUECKre CTaHIK? BribepuTe oArH WM HECKOIEKO OTBETOB!
10 BUJY UCIIOJIb3YEMOI SHEPTUU

10 BUJY TEIJIOBOI'O JIBUIaTEIsA

10 BUAY IEKTPUYECKOTO JBUTaTENs

10 BUAY OTIIyCKa€MOM 3HEPIUu

BosiHbie 5KOHOMaM3€ephI, MpeHa3HauYCHHBIC IS [T0I0TPEeBa
BCE MMEPEUHCICHHOE

MMUTATEILHON BOIbI

BOJIbI OBITOBOTO MOTPEOJICHHUS

VXOMASIINX U3 KOTJIA Ta30B

ITo kakuM BHAM, HCIIOIb3yeMOro paboyero TerIa, HoApa3aeNsoTCs TeIIOBbIC IBUIaTeIN?
BBI6epI/ITe OAHWH HUJIN HCCKOJIBKO OTBECTOB!

ra3

TOILJIMBO

JNEKTPUIECTBO

nap

KonpaeHcanuonHas ycTaHOBKa peiHa3HAuYeHa AT ...

CO3MIaHMUS 3a TapoBOW TYPOMHOM pazpexeHHs (BaKyyMma) ¢ IENbI0 YBENUYEHHS HCIOIb3YEMOT0 TeIIonepenasa u MOBBIICHUS
tepmudeckoro KII/I mapoTypOHHHOM yCTaHOBKH

CO3/1aHUsl 3a MApOBON TYpOMHOM pa3peskeHus (BaKyyma) ¢ Lelblo CHIKeHus: Tepmudeckoro K11/ mapoTypOuHHOI ycTaHOBKU
yBenM4eHns: 00beMa 0TPabOTABILETO Mapa NapoTypOUHHON YCTAaHOBKH

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

OpHocTyneHYaTasi akTUBHAs TypOHHA ObLIa IOCTPOCHA
BoasTom

JlaBanem

ITapconcom

I'eponom

B HacrosiIiee Bpemsl Ipe/ielibHast MOIIHOCTh OJHONOTOYHOM KOHICHCAIMOHHOM TYpOUHBI HA BHICOKOE JJABJICHHE HE MPEBBIIIACT.
100 MBt

50 MBt

20 MBt

2,5 MBT

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

60 MBT

ot 1600 MBT

1o 2,74 MIla

[Taporenepupyronye (MCIapUTENbHbIE) IOBEPXHOCTH HATPeBa
BriGepute oanH NI HECKOIBKO OTBETOB!

COeIMHEHHbIE MEXY CO00H KOIIEKTOPHI

KOHBEKTHBHBIH ITy4OK TPYO

TOTIKa

SKpaHHBIE TPYOBI

PaGoTa TypOHHBI KaK TEIIIOBOTO JIBUTATENs XapaKTEePU3YETCH ...
s} dexTrBHON (Ha BaTy) MOIITHOCTHIO

BHEIIHEW (MHINKATOPHOW) MOIITHOCTHIO

HET BEPHOTO OTBETA

BHYTpEHHEH (MHIUKAaTOPHO) MOIITHOCTEIO

Temneparypa neperperoro napa A0JbKHA I10JUICP>KUBATHCS TOCTOSIHHOI ...

HE Bcerza

BCErza

TOJIBKO B KOHBEKTHBHOM Ta30X0Je

TOJIBKO HPH MOAEP)KAHNH MAKCUMAaJIBHOTO UCIIOIB30BaHMS TETUIOTHI YXOASIINX U3 KOTJIA Ta30B

IIpu pacumpeHny mapa B MHOTOCTYIEHYATHIX TYpOUHAX yAENbHBII 00BEM €ro OT CTYIICHHU K CTYIICHH.
BCE OTBETHI BEPHBL




YMCHBIIACTCA
OCTacTCAad HEU3MCHHBIM
BO3pacTact

Urto 10KHO OBITH 00ECTIeUeHO MPH IKCIUTyaTalluy OXJIaAUTENeH HIMPKYISIHOHHON BOIbI?

ONTUMABHBIN PeXXHUM pabOTHI U3 YCIOBHI TOCTIKCHUS HAaHMBBITOAHEHIIIET0 (3KOHOMHYIECKOT0) BaKyyMa MapoTypOHHHBIX
YCTaHOBOK M OXJIayKAaromasi 3p(GeKTHBHOCTE COTJIACHO HOPMATHBHBIM XapaKTEePHUCTHKAM

oxyaxaarouas 3pPEeKTUBHOCTh B COOTBETCTBHHU C MMPOEKTHON TOKYMEHTAIHel

MaKCUMaJbHO BO3MOXKHBIH BaKyyM NMapoTYpOMHHBIX YCTaHOBOK

OTNITHUMAJTEHBIC TEMIIEpaTypHBIE HAITOPHI B KOHACHCATOPAX MapOTYPOMHHBIX YCTaHOBOK

KakoBa BennurHa JOMYCTUMBIX MPHCOCOB BO3/yXa B TOIKY M Ta30BbIN TPAKT JI0 BBIXOA M3 [ApOIEperpeBaTes IUisl MapoOBhIX
ra3oMa3yTHBIX KOTJIOB MapOMPOU3BOIUTEIBLHOCTHIO 10 420 T/49ac?

He 6oiree 5 %

He 6ouee 6 %

He Gonee 8 %

He 6omee 10 %

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

IpH IpeKpaleHnn 1eicTBus 6onee 50 % mpeoXpaHUTEIbHBIX KIAaHOB MM IPYTHX 3aMEHSIOINX UX TPEA0XPaHUTEIbHBIX
YCTPOMCTB

P HEIOITyCTHMOM IIPEBBIIICHUN TEMIIEPaTyphl MeTasIa OBEPXHOCTEH HAarpeBa, eCIIi MOHU3HUTh TeMIIEpaTypy U3MEHEHUEM
pexuMa paboThl KOTJIA HE ylaeTcs

TP BBIXOJIC M3 CTPOS BCEX IMCTAHIIMOHHBIX yKa3aTeNnei ypoBHS BOIbI B 6apabaHe KOTia

B kakux ciay4asx U3 MepeducIeHHbIX KOTe JOKEH ObITh OCTAHOBJIEH M0 PACTIOPSIKEHUIO TEXHUYECKOTO PYKOBOIUTENS
3NIEKTPOCTAHIMHU C YBEJOMIIEHUEM JAUCIIETYEPA IHEPTOCUCTEMBI?

TOJIBKO B CIIy4ae HEOIyCTUMOIO TIOBBIIIEHUS TEMIIEpATYphl METajlla IOBEPXHOCTEN HAarpeBa, €CIIM IOHU3UTh TEMIIEPATYPy
U3MEHCHUEM peKUMa paboThI KOTIA HE YIAeTCs

TOJIBKO B CJ1y4ac PE3KOro YXyALIECHUS Ka4eCTBA IUTATENBHOM BOJBI 110 CPABHEHMIO C YCTAHOBJIECHHBIMHU HOPMaMHU

TOJIBKO B CITy9dae BBIXOJ[a U3 CTPOSI BCEX MUCTAHIIMOHHEIX YKa3aTelel ypoBHs BOJHI B OapabaHe KOTIa

B JIIOOOM U3 MEPEUNCIICHHBIX CIyJaeB, a TAKXKe IIPH HEUCTIPABHOCTH OTJCTBHBIX 3aIUT WIN YCTPOUCTB JUCTAHIIOHHOTO 1
AaBTOMATHYECKOTO YIPaBICHUSIH KOHTPOIbHO-U3MEPUTENBHBIX IPUOOPOB

B kakux ciaydasx n3 IMepedrcIeHHBIX CHCTEMA 3aIlIUTHl TypOMHBI OT IIOBBIIICHNS YacTOTHI BPAIleHNS pOTOpa (BKIIFOUast BCe ee
3JIEMEHTBI) JOJKHA OBITh HCIBITAHA YBEIMUCHUEM YaCTOTHI BPAIIEHHS BBIIIE HOMUHATBHON?

TOJIBKO I10CJIE KalIUTAJILHOTO PEMOHTA

TOJBKO HPH IyCKE TI0CIIE pa300pKH aBTOMAaTa O€30I1aCHOCTH

TOJIBKO TIEPE UCIIBITAHNEM 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 AOIIYCKAETCs 9KCILTyaTalys TPYIbl IOJOTpeBaTelei BBICOKOTO 1aBJICHUs,
00BEIMHEHHBIX aBaPUIHBIM 00BOTOM?

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

TOJIBKO TPH OTKIIOUEHUH MO Tapy JIF0O0T0 MOJ0rpeBaTeNs BBICOKOTO AaBICHUS

B JIFOOOM U3 yKa3aHHBIX CIIydacB

B kakux ciay4asx U3 IepedHCIeHHBIX IOMyCKaeTCs MycK TypOuHbI?

HPH HEUCHPABHOCTH XOTsI ObI OJJHON M3 3allUT, ACHCTBYIOIMX HA OCTAHOB TYpOUHEI

[IPY HEUCIIPABHOCTH TEIUIOBON U30JIILMU

[PU HATHYUH Oe(EKTOB CHCTEMbI PETYIHPOBAHHUS U TAPOPACIIPEACIICHHS, KOTOPIE MOTYT IPUBECTH K Pa3rOHy TYpOUHEI
IpU OTKIIOHEHUH KauecTBa CBEKEro Mapa M0 XUMUYECKOMY COCTaBy OT HOPM

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

He 6onee 1 cyTok

He Ooiree 7 CyTOK

He 6oiree 20 cyTok

He Gonee 30 cyTok

B xaxoM ciydae TypOuHA IIpH OTKa3e B pabOTe 3aIUT MOKET HE OCTAHABIMBATHCS IIEPCOHATIOM HEMEIEHHO?

B CIIy4ae HEIOIyCTHMOTO OCEBOTO CABHTA POTOpa

B CJIy4ae HEAOMyCTUMOTO ITOHIKEHHS TIeperiajja AaBIeHHH «Maclio-BOIOPO» B CHCTEME YIUIOTHEHHH Bajla reHepaTopa
B CIIydae HEIOIYCTHMOTO TIOBBIIICHHS TaBICHNS B KOHAEHCATOPE

B CIIydJae 3acJaHus CTONOPHBIX KJIAMIAaHOB CBEXKETO Iapa WM Iapa IOocie MpOoMIIeperpeBa




B kakux ciay4asx He JOIyCKaeTcs ITyCK SHeproodmoka?

TOJIBKO B CIIy4ae HEHMCIPABHOCTH JIF000 U3 TEXHOJOTMUECKHX 3aIlHT, JEHCTBYIOIINX Ha OCTAHOB 000PYI0BaHUs SHEProOIoKa
TOJBKO B CITy4ac HETOTOBHOCTH K BKIIFOUEHHIO OJIOYHON 00eccONMBaIOIeH YCTaHOBKH

TOJIBKO TIPH HAJIMYMH HEUCIIPAaBHOCTH YCTPOICTB TUCTAaHIIMOHHOTO YIPABICHUS OTIEPATHBHBIMU PETYIHPYIOIIUMH OPTaHAMH,
TaKKE apMaTypou, UCIOIb3yEMOH MPH JIMKBUIALIMN aBAPUIHBIX CUTYaLUi

B JIFOOOM U3 NIEPEUNCIICHHBIX CIIyJaeB, a TAKXKe IPU MOBPEKACHUH ONOP M IPYXKUHHBIX OIBECOK TPYOOIIPOBOZIOB

B kakoM M3 MepeYnCIIeHHBIX CIIy9aeB YHEProOI0K JOKEH ObITh HEMEIJICHHO OCTAHOBIIECH IIEPCOHANIOM IIPH OTKa3e B paboTe 3ammr
WU TIPU UX OTCYTCTBUU?

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

TOJIBKO B CIIy4ac OTKJIFOYEHUS BCEX MUTATENBHBIX HACOCOB

TOJIBKO B CITydae UCUE3HOBEHUS HANPSDKEHUS Ha BCEX M3MEPHUTENbHBIX MPHOOPax KOHTPOIIS SHEProbiIoka

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4aeB

B kakux ciydasx TeXHOJOTHYCCKUE 3aIlUThI JJOJDKHBI OBITh BHIBEICHBI 13 PaOOTHI?

TOJIBKO B CiTy4ae paboThl 000PYI0BAHHS B IEPEXO/IHBIX PEKUMAX, KOTa HEOOX0IUMOCTh OTKIIFOUSHHSI 3AIIUTHI OMpPEIeieHa
HHCTPYKIMEH 0 IKCIUTyaTal[ii OCHOBHOTO 000PYIOBaHHUS

TOJIBKO B CITy94ae OUCBHUIHOM HEUCIIPABHOCTH 3aIIUTHI

TOJIBKO B CITy4ae HEOOXOAUMOCTH MEPUOANIECKOTO OMPOOOBAHMUS 3aIIUTHI, €CIIM OHO MPOU3BOIUTCS HA EHCTBYIOLIEM
000pyI0BaHUH

B JIF0OOM M3 MEPEUNCIICHHBIX CIydacB

Kakue 13 nepednciieHHbIX TpeOOBaHHM ABISAIOTCA HEOOXOUMBIMH ITPU TIEPHOIMUECKOM OMIPOOOBAHUN TEXHOJIOTHIESCKUX 3aIUT?
nepe/1 MyCKOM 3aIlUIIaeMoro 000PYIOBaHHS TIOCIIE €T0 KATUTATHHOTO H CPEAHET0 PEMOHTA, a TakXkKe MOCye MPOBEICHHS PEMOHTA B
HETSIX TEXHOJIOTUYECKUX 3aIIUT IPOBEPSIETCS] HCIIPABHOCTH M TOTOBHOCTH 3aIUT K BKIIFOUEHHIO ITyTeM OTPOOOBAaHUS Ha CHTHAI
Ka)KIOW 3alUThl U IEHCTBUSA 3alUT Ha BCE MCIIOIIHUTEIbHbBIE YCTPOICTBA

nepes1 MyCKOM 3allUIaeMoro 000pyI0BaHUS TIOCIIE €ro MPOCTOs OoJiee 3 CyTOK MPOBEPSETCS SHCTBUE 3alIUT Ha BCE
WCTIOJTHUATENLHBIE YCTPOHCTBA, a TAKXKE OTEPAIlUH BKITIOUEHUS pe3epBa TEXHOJIOTHIECKOTO 000pyIOBaHHS

MIPY HEJOMYCTUMOCTH NMPOBEPKU UCTIOJHUTENBHBIX ONEepalvi 3a1UT B CBSI3U C TEIJIOBBIM COCTOSHUEM 3alllUIIaeMOI0
000pyI0BaHus OMPOOOBAHKE 3AITUTHI MPOU3BOAMUTCS 0€3 BO3ICHCTBHS HA NCIIOJIHUTEILHBIC YCTPOHCTBA

BCE MEPEUHCIICHHBIE TPEOOBAHUS SIBIISIOTCS HEOOXOAMMBIMU

Kaxkoii cpok no ycTpaHeHuIo IpUYMH YXyIIEHU KauecTBa apa o HOpMaM COAEp KaHUs COeIMHEHUI HaTpHsl, KpEMHUEBOM
KUCIIOTBI M YAEIBHOHN IEKTPHYECKON TPOBOIUMOCTH JUIsl KOTJIOB C €CTECTBEHHOM LUPKYISIMEH yKa3aH HEBEPHO?

TIpH TIPEBBIIIEHUH HOPM He Oostee 4eM B 1,5 pa3a mpuamHa H0JbKHA OBITH YCTPaHEHa B TeUCHUE 4 CYTOK

U MIPEBBIIICHUH HOPM He OoJiee 4eM B 2 pa3a MPUYMHA JOJKHA OBITh YyCTPaHEHA B TCUCHUE 72 4acoB

IpH IPEBBIICHUH HOPM He GoJtee ueM oT 2 10 4 pa3 npuyuHAa JOJDKHA ObITh yCTpaHeHa B TedeHHe 24 4acoB

TIPY HEYCTPaHCHNH HAPYIICHUH B YCTAHOBJICHHBIC CPOKH, a TaKXKe IIPH IPEBIMICHIN 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 yaca Mo PeIIeHNI0 TEXHHUECKOTO PyKOBOAUTENS AIEKTPOCTAHIIUY C YBEAOMIICHUEM
JHCIETYEPa SHEPTOCUCTEMBI

IlepBast MoJenb IBUTATENS, UCHIOIB3YIOMIEr0 PEAKTUBHYIO CHITY, ObUIa TIOCTpOEHA
I'eponom

JlaBanem

BonbsTom

Tecna

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

300 06/MuH

1500 06/MuH

3000 06/MuH

1000 o6/Mun

HomwuHanbHas OTHAsS MOIITHOCTH T€HEpaTOpa MOKET OBIThH OIpeieTieHa 110 Clieyromiel popmyre
Suom=Unom-Taom/\3

Suom=3-Unom-Inom

Suom=Unom-Inom/3

Saom=Unom-Inom

Suom=V3-Unom-Tnom

Kaxkoe nBeroBoe 1 OykBeHHOE 0003HaUCHIE IPIMEHSCTCS IS IINH MIPH TTepeMEHHOM TpeX(ha3HOM TOKe?
muHEI (Ga3el A - 3eneHbIM, (a3sl B - sxentsiM, ¢assl C - KpacHBIM I[BETOM
HIMHBI (hasbl A - 3eJeHbIM, ¢a3sl B - kpacHbIM, (a3sl C - KeITHIM LBETOM
mrHEI (assr A - xenTsiM, ¢assl B - 3enensiM, ¢gassl C - KpacHBIM I[BETOM
muHEI (a3el A - kpacHBIM, (a3el B - 3eneHbM, (a3sl C - JKENTHIM I[BETOM




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

aBTOMAaTHYECKOE BKITIOUECHUE Pe3epBa

ABTOMATHYECKOE PETryINPOBAHUE BO3OYKACHUS

YCTPOICTBO pe3epBUPOBAHUS OTKA3a BBIKIIOYATEIS

JIJ1s KaKuX BO3AYIIHBIX JIMHUH JOJDKHBI TIPETyCMATPUBATHCS (GUKCHPYIOIINE IPHOOPHI ISl ONIPEACTICHUS MECT MOBPEKICHN ?
JUTs BO3AyIHbBIX tuHui 10kB nmuHo# 6onee 10 km

JUTSL BO3AYIIHBIX JIMHUE 35 KB U BbIle ;uymmHO#M Oosee 15 kM

JUTS BO3AYIIHBIX JInHUH 110kB 1 BeIIIe AmmuHOM 6onee 20 kM

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

3alIUTHOE 3a3eMJIEHUE

aBTOMAaTUYECKOE OTKIIFOUEHHE IIUTaHUS

JIBOMHAs WM YCUTICHHAs M30IALHs

CBEPXHHU3KO€E (MaJIO€) HAIPSKEHNE

nro0ast U3 TIePEUNCICHHBIX Mep B OTACIBFHOCTH HIIH B COUETAHUH

CHWXEHHUE YaCTOThI HAXKE KAaKOTO YPOBHS JIOJKHO OBITH TOJTHOCTHIO UCKITFOUEHO aBTOMATHYSCKAM OTPaHHYCHUEM CHYDKCHHUS
YacTOThI?

ake 46 I'q

amxke 45 I'n

Hke 48,5 '

Huxe 47 I'n

Kaxkoe nBeroBoe 1 OykBeHHOE 0003HaYCHIE IIPHMEHSCTCS U HYJCBBIX pad04rX (HEHTPaIbHBIX) IPOBOTHHKOB B
3JIEKTPOYCTAHOBKAX?

0603HauaroTcs 0ykBoii N u 6eJbIM LIBETOM

00o03HavaroTcs 6ykBoit H 1 rony0siM 1iBeTOM

obo3HavatoTcs 6ykBoi H u cepsiM iBeToM

o0o3HavatoTca OykBoi N 1 roryObIM I[BETOM

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

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

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

OT IOBBIIIEHHO! TEMIIEpaTypbl BEPXHUX CIIOEB Maciia

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

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

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

JUIS BCEX MEPEUUCIECHHBIX

C KakuM peKUMOM HEUTPATIM MOXKET MPEIyCMaTPUBATLCS paboTa MEKTPUISCKUX ceTeil HanpsokeHuem 110 kB?
TOJIBKO C TITyX03a3eMJICHHBIMH HEHTpaIIMH

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

C M30JIMPOBAHHBIMU HEHTpaIsIMU

CKONBKO KaTeropuii HaJIeXKHOCTHU 31EKTPOIIPUEMHHUKOB CYLLIECTBYET?
JIBE KaT€ropHu

TPHU KaTeropuu

4YEThIpE KaTErOpUu

IITh KaTeropui

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

OJIMH CTaIlMOHAPHBIN 3a3eMIIUTENh

JIBa CTAllMOHAPHBIX 3a3EMIINTEISI

TPU CTAlIMOHAPHBIX 3a3EMIINTEIIS

3aBUCHUT OT THIA cXeMbI PY

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




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

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

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 BenmunHa HanOoJbIIero pabodero HampsHKEHUs A7l BCeX TeHEpaTopoOB M CHHXPOHHBIX KOMIIEHCATOPOB?
He BoIe 105 % HOMHHAIBEHOTO
He Boire 110 % HOMUHAIBHOTO
He BoImre 115 % HOMHHAILHOTO

Kakast TeMriepaTypa BepXHHUX CIIOCB Maclia TOJDKHA OBITh y TpaHC()OPMATOPOB U PEAKTOPOB C ECTECTBEHHBIM MaCIISTHBIM
oxyaxaeHneM M u oxnaxkaenneM /I mpy HOMHHAIBHOM HAarpy3Ke, €cii 3aBOIaMU-H3TOTOBUTEISIMA HE OTOBOPEHBI MHBIE 3HAYCHUS
TeMIeparypb?

ee BoIe 75 °C

He BoIme 80 °C

He BoImIe 85 °C

He BhIIe 95 °C

Kakas neperpy3ka mo TOKy IOIycKaeTcs Ha Mepro/T TIOCIeaBapuitHOTO pekuMa Juisl Kabemnel, HaXOASIINXCs B OKCILTyaTaluy 0ojee
15 ner?

He JoJpKHA npesbimaTth 10 %

HE JOJDKHA MPEBBIATh 5 %

HE JOJDKHA MpeBBIIaTh 8 %

HE JIOJDKHA TpeBbImath 3 %

Kto mpoBoanT nepruoaudecKie 0OCMOTPHI TEIUIOBBIX SHEPIOyCTaHOBOK?

00CITy)KUBAIOLIUH MEpCOHAT

PEMOHTHBIH ITepCoHa

JMIa, OTBETCTBEHHBIE 3@ UCIIPABHOE COCTOSHUE U O€30MACHYI0 SKCILTyaTallHIo0 TEIUIOBBIX 3HEPIOYCTAHOBOK
CTEIHATbHO Ha3HAYeHHAS! KOMHUCCHS

Kem yTBepkAatoTCs TOIOBBIE ITAHBI PEMOHTOB TEIUIOBBIX SHEPTOYCTAHOBOK?

PYKOBOIMTENEM OpPTraHU3allul

OTBETCTBCHHBIM 32 HCIIPABHOE COCTOSHIE M OE30MACHYI0 IKCILIYaTAIUIO TEIIOBBIX SHEPrOYCTaHOBOK
HAYaJIbHUKOM CITY’KOBI TPOU3BOICTBEHHOTO KOHTPOJIS

TJIABHBIM MEXaHUKOM

KTo npoBoaNT NpHEeMKy TEMIOBBIX SHEPrOYCTAHOBOK U3 KaIIUTAJIbHOTO peMOHTa?
pabodas KOMUCCHSI, HA3HAYCHHAS PACTIOPSIUTEIBHBIM JOKYMEHTOM 110 OpPraHH3aInuu
koMmuccus PocrexHanzopa

ciy6a IpOU3BOJCTBEHHOT'O KOHTPOJISI OpraHU3aIiH

ciry)k0a 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:
«Xopomo»:
«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 ICKTPUICCKIX YHUBEPCUTETCKOE U3AaTeNnbCTBO, 2011,
cTaHIUH u cetedt Poccuiickoit http://biblioclub.ru/index.php?
Denepanyn : 0HUIHATHHBII 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/

6.3 IlepeueHb NPOrpaMMHOro odecreyeHust

I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommnac 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

1.6 |7-zip

I1.7 | Bbpaysep Google Chrome

IL.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. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpOo(deccHoHATbHBIX 0a3 JaHHBIX

N.1 |window.edu.ru - emuHOE OKHO JOCTyINa K 00pa30BaTENbHBIM pecypcam

N.2 |https://energybase.ru - KaTanor 3MeKTPOCTAHINN (ATOMHBIX, THIIPABIMYECKHX, TEIUIOBBIX U JP.) U TOACTAHINA MUpa

N.3 | http://matlab.exponenta.ru/ - mopoOHbBIE aBTOPCKHE PYKOBOJCTBA 10 mpoaykram MathWorks;

.4 |http://window.edu.ru/ - equHOE OKHO JAOCTYIAa K 00pa30BaTENbHBIM PecypcaM;

N.5 |http://teplokot.ru/ - 6onpLIast TeXHUUECKast OMOIMOTEKA MO TEIIIOTEXHUKE;

N.6 |http://www.tepen.ru/ - xypran «TemnosHepreTukay;

WN.7 |http://www.rosteplo.ru/ - uHpOpMAIIMOHHAS CHICTEMA IO TETTOCHAOKEHHIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcHarnienne
234 VYuebnass  ayauropus  1ua  3aHATHE | KommuiekT yueOHON MeOenn Ha 44 MecT i 00yJarouuxcs,
JICKITHOHHOTO THIIA, MPaKTUYeCKuX | |  cTanuoHapHBId KOMIBIOTED I MperojaBaTeNs ¢
3aHATUH BBIXOJIOM B HHTEPHET, NPOCKTOpP, OKpPaH HACTEHHBIMH,

KOJIOHKH, JIOCKa ayIMTOpHas MenoBas, BeO Kamepa,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOJJUMYECKHUE YKA3AHUA J1JI51 OBYYAIOIIIUXCA

B npomnecce n3ydeHns AUCIUILTHHEI BRIIEIAIOT J[BA BUIA CAMOCTOSATEIBHON pabOTHI: - ayANTOPHAS; - BHEAYAUTOPHASI.
AynuTopHas caMOCTOSsITeNbHast paboTa 0 AUCIUILIHHE BEIOIHAETCA Ha yUeOHBIX 3aHATHUSX 110J] PyKOBOJCTBOM HperoaBaTes.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyemas yueOHast paboTa 00yqaroIiMcsl, BEIIIOJIHSAEMast BO BHEAYIUTOPHOE
BpeMs 10 3a/IaHUIO U IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPeayCMOTPEHHAs IPOTpaMMOil yaeOHOH AUCIUILTHHEL, PACKPHIBAONIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’kaHue, OCYIECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LETbI0 PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON paboThI IO TUCIUIUIMHE MIPEIoAaBaTeNb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paliOHAIBHYIO METOINKY CAMOCTOSTENIFHOM paboOTHI, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T. 1. Buabl 3a1aHuii 47151 BHEAYAUTOPHON CaMOCTOSTENBHON paboThI, HX COAEpKAaHUE U XapaKTep MOTYT
UMETb BapUaTUBHBIN U U PEepeHIIUPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTEIbHON pabOThI, YPOBHS CIOXKHOCTH. KOHTpOIB pe3ynbTaToB
BHEAYAUTOPHON CaMOCTOATENBHOM PabOTHI OCYILIECTBISETCS B Ipeenaax BPEMEHH, OTBEICHHOTO Ha 00s13aTeNbHbIe yueOHbIe




3aHATHA MO JUCHUIIIIMHE HAa NPAKTUYICCKUX, J'Ia60paT0pHI>IX 3aHATUAX.




