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®dopma o0ydeHHst 3a04Has
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CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
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PykoBonutens nonpaznenenus Maxupuna Pauca EBrenneBHa



1. HEJIX OCBOEHUA

1.1 Heﬂb 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.06

2.1 TpedoBaHus K Ilpe[lBaqbl/ITe.]'leOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 | BropuuHble 3HEpropecypcsl MPOMBIIUICHHBIX MPeANPUITHI

2.1.2 |McTOYHHMKH B CUCTEMBI TEIUIOCHAOKEHUS

2.1.3 |KoTtenbHble yCTAHOBKU U IAPOTCHEPATOPHI

2.1.4 | TemmomaccooOMeHHOE 000PyIOBaHHUE IPEATIPUATHH

2.1.5 |OHeproayauT Ha IPOMBIIIIECHHBIX IPEANPUATUAX U B KOMMYHAJILHOM XO35HCTBE

2.1.6 |HarHerarenu ¥ TEIJIOBBLIE JBUTATEIIN

2.1.7 | OcHOBHI TpaHC(OPMALIIH TETIIOTHI

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0AUMO KaK
NnpealecTByIIee:

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIMSAMH

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPUMEHEHHe OCHOBHBIX CIIOCO00B MOJIy4eHHs1, TPeodpa3oBaHus, TPAHCIOPTA H
HCMO/Ib30BAHUS TEIIOTHI B TEIUIOTEXHHYECKNX YCTAHOBKAX H CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTraHH3AIHOHHBIX 1
yIpaBJIeHYeCKHX BONPOCOB, TAKUX KaK: YIPaBJeHHE MPOEKTAMH, PUCKAMHU H H3MeHEeHHSIMH

3HaTh:

OIIK-3-33 coBpeMeHHbIE TEHACHIUN PA3BUTHS DHEPTETUKU; OCHOBHBIE IPUHIIMIIBI IPOU3BOJICTBA AEKTPUUECKON U TEILIOBOI
SHEPruu

OIIK-3-32 NCTOYHUKH HAayIHO-TEXHNYECKOI MH(OpMAIH MO BOIIPOCaM, CBSI3aHHBIM C pa3paboTKoil 1 HCCleJOBaHHEM
TEIUIOBBIX EKTPUUECKUX CTAHIUIM

OIIK-3-31 temnossie cxembl TOC, [ITY, I'TY, III'Y; pexxumbl paboThl U ONTUMAJIbHbBIE TApAMETPBI SHEProoOOPYAOBaHUS Ha
ToC

YMeTh:

OIIK-3-Y3 npuMeHsITh METOJIBI COTIOCTaBICHHS (P (PEKTUBHOCTH HCIIOIB30BaHUS PA3HBIX SHEPrOHOCHTENCH

OIIK-3-Y2 odopMIsATh TEXHOJIOTHYECKYIO H KOHCTPYKTOPCKYIO JOKYMEHTAIHIO B COOTBETCTBHU C HOPMaTHBHO-TEXHUUECKOH
JIOKyMEHTaIuen

OIIK-3-Y1 BectH pacueTsl 10 BEIOOPY CHIIOBOTO 00OPYAOBAHUS TEIUIOBBIX AJIEKTPHUECKUX CTAHIUI

Baanernb:

OIIK-3-B3 naBbikaMu MNPUMCHCHUSA KOMIIBIOTCPHBIX MPOrpaMM MOJACIIMPOBAHUS IIPH paCcuCTaX OCHOBHBIX CHJIOBBIX arpe€ratoB
TCIIJIOBBIX BHGKTpOCTaHHI/Iﬁ

OIIK-3-B2 HaBbIKaMH BIaA€HHUS METOJUKOHN MPOEKTHPOBAHHMS U HKCILTyaTaI[H CHIOBOTO SHEPIrO00OPYA0BAaHUS TEILTOBBIX
ANEKTPOCTAHIUN

OIIK-3-B1 HaBbIkaM¥ TPUMEHEHUS MOTyISHHOW HHPOPMAITUH IO pa3paboTKaM U UCCIETOBAHUAM TEIUIOBBIX AIEKTPUICSCKUX
CTaHIUH

4. CTPYKTYPA U COJEPKXAHHUE

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

Pa3nen 1. Pasnen 1.
BBenenue B
TeMI0IHEPTreTUKY




1.1 Pa3Burue sHepreTuku 2 OIIK-3-31 JI1.1J11.2
Poccuu. Cocrosinue OIIK-3-32 JI1.3J12.1
SHEPreTUKU PErUoHa. OIIK-3-33 JI2.2J12.3
Texanuaeckuii ypoers TOC OIIK-3-Y1
B OIIK-3-Y2
Poccun. /Jlex/ OIIK-3-V3

OIIK-3-B1
OIIK-3-B2
OIIK-3-B3

1.2 CrtpyKTypa ynpaBieHHs 10 OIIK-3-31 JI1.2 KM1,K
sHepreTukoi Poccun. OIIK-3-32 JI1.3J12.1 M2
OCHOBHBIE TTOJOKEHHS OIIK-3-33 JI2.2 J12.5
®denepanbHbIX 3akOHOB PO OIIK-3-V1
«O0 3JIEKTPOIHEPTETUKE OIIK-3-Y2
n «O TemmocHabxennm». /Cp/ OIIK-3-V3

OIIK-3-Bl1
OIIK-3-B2
OIIK-3-B3
Pazgen 2. Paspea 2.
TennoBbie cxembl TIL]

2.1 Tuner TOC, ux TENI0BLIE 2 OIIK-3-31 JI1.1J11.2 KM1,K P1
cxeMbl. THUIBI TETIOBBIX OIIK-3-32 JI1.3 M2
3JIEKTPOCTAHLIUH. OIIK-3-33 JI1.4J12.1
[Tokazarenu TemnoBoi OIIK-3-Y1 J2.2J12.3
sxoHoMuyHOCTH KOC. OIIK-3-Y2 J12.4 J12.5
KombumHMpoBaHHas OIIK-3-Y3 J12.6
BBIPA0OTKA EKTPOIHEPTHUH OIIK-3-Bl1
u TertoTsl Ha TOC. OIIK-3-B2
l'a30TypOUHHBIE H OIIK-3-B3
naporazossie TOC. /JIex/

2.2 TexHoIOTHYECKHE CXEMBI 4 OIIK-3-31 JI1.1 JI1.2 KMI1,K P1
TOC. Ternossie cxembl TOC. OI1K-3-32 J1.3 M2
TeruioBbie cXeMbl OIIK-3-33 JI1.4J12.1
napora3oBsix TOC u ux OIIK-3-V1 JI2.2J12.3
SKOHOMHYHOCTB. BBIOOD OIIK-3-Y2 J12.4 J12.5
OCHOBHOTO OIIK-3-V3 J12.6
3HEProCUIOBOTO OIIK-3-B1
000pyI0BaHUSI TETLTOBBIX OIIK-3-B2
ANeKTpocTaHIMid. Pacuer OIIK-3-B3
SHEPreTUYECKUX MoKas3arenen
TETUIOBBIX
snexrpoctannuii /Ip/

2.3 TenmnoBeie Harpy3ku Ha TOLI. 61 OIIK-3-31 JIL.1J11.2 KM1,K P1
DHepreTuveckre rmoxka3aTeiu OI1K-3-32 J1.3 M2
TOL. Ioka3aTenu TemIoBOM OIIK-3-33 JI1.4J12.1
SKOHOMUYHOCTHU OIIK-3-Y1 JI2.2J12.3
KoHzieHcamoHHbIX TOC, OIIK-3-Y2 J12.4 J12.5
aHanu3 OIIK-3-V3 J12.6
HX COCTaBJIAIOMUX. | eHIuTan OIIK-3-B1
3JIEKTPOCTAHLIUU. OIIK-3-B2
KomnoHoBka rimaBHOro OIIK-3-B3

kopryca TOC. Biusnue tTuna
TOC Ha KOMIIOHOBKY
[JIABHOTO KOpITyca U
renmuiad. /Cp/

Pa3znen 3. Paznen 3.
TensoBasi yacth
3JIEKTPOCTAHIMIA




3.1 Temmnoseie cxemsl TOL. 5 2 OIIK-3-31 JIL.1J11.2 KM1,K P1
PereneparuBHbIe U CETEBBIC OI1K-3-32 J1.3 M2
MOI0TPEBATEINN, CXEMBI UX OIIK-3-33 JI1.4J12.1
BKJIIOUeHMs. JleaspaTopbl OIIK-3-Y1 J12.2J12.3
U IUTaTeNbHast yCTAaHOBKA. OIIK-3-Y2 J12.4 J12.5
Hacocsl TOC. Totepu nmapa u OIIK-3-V3 J12.6
KOHJIEHCATa, CITOCOOBI UX OIIK-3-B1
CHUKEHUS U BOCIIOJIHEHHUS. OIIK-3-B2
Br160p ocHOBHOTO 1 OIIK-3-B3
BCIIOMOTATEIILHOTO
obopynosanus. /JIex/

32 CxeMBl OTIIyCKa TeIa OT 5 6 OIIK-3-31 JI1.1J11.2 KMILK P1
TOL. PerynupoBanue OIIK-3-32 JI1.3 M2
OTIIyCKa Tera. DIeMEHThI OIIK-3-33 JI1.4J12.1
NPUHLIANAAIBHBIX TETUIOBBIX OIIK-3-V1 J12.2 JI2.3
cxeM. Pacuer OIIK-3-Y2 J12.4 J12.5
MPUHIMITAATIBHBIX TETIJIOBBIX OIIK-3-V3 J12.6
cxem KOC u TOIl. TemmmoBas OIIK-3-B1
cxema OIIK-3-B2
sHepreTudeckoit [ TY OIIK-3-B3
OTKphITOTO NUKia. /TIp/

33 CriocoObI MOBBIIICHUS 5 48 OIIK-3-31 JI1.1 J11.2 KMI1,K Pl
TEIJI0BON SKOHOMUYHOCTH OIIK-3-32 J1.3 M2
TOC. HavanbHbie u OIIK-3-33 JI1.4J12.1
KOHEYHBIE ITapaMeTphl rnapa OIIK-3-V1 JI2.2J12.3
Ha OIIK-3-V2 J12.4 J12.5
TOC. IIpoMexyTOUHBII OIIK-3-V3 J2.6
reperpes napa. OIIK-3-Bl1
PereneparuBHbIii MOg0TPEB OIIK-3-B2
KOHJIEHcaTa 1 OIIK-3-B3
MUTATEIbHOU BOEL.

OnTumanbHOE
pacrpeseneHne
pEereHepaTUBHOTO MOAOTPEBa.
CxeMbl BKIIIOUEHUS
WCTIAPUTEIBHBIX YCTAHOBOK.
OO01ecTaHIIMOHHbBIE
cucremsl TOC. TonnusHOE
X03s1iicTBO. CHUCTEMBI
TEXHUIECKOTO
BOJIOCHAOXKEHHS U
30JI01IJIAKOyAaJICHHU L.
TpybonpoBosl. Pexxumer
paboThI. DHEPreTHIeCcKHe
XapaKkTepucTUKU. MeTo bl
MOKPBITUS TMKOB. Bpennsle
BeIOpOcE TOLI.
DKcIuTyaTaus u
TeX00CIy)KUBaHUS
obopynoanus. /Cp/
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHYM, IK3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKHU
Kon KonTtponsHoe F:Iioiel?;eolwme B
KM MepOTIpUsTHE I PBI ONPOCHI U1l HOATOTOBKU

KOMIIETEHIIAHN




KM1

VYerHbll onpoc 1o
paszenam
JUCIUILITHHBI

OIIK-3-31;0I1K-3-
32;0I1K-3-33;0I1IK-
3-V1;0IIK-3-
V2;0IIK-3-Y3;0IIK
-3-B1;0IIK-3-
B2;0I1K-3-B3

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

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-3-31;0I1K-3-
32;0I1K-3-33;0I1K-
3-V1;0IIK-3-
V2;0IIK-3-Y3;0IIK
-3-B1;0IIK-3-

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.

B2;0IIK-3-B3

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMEHAIIMOHHBIA OUJIET 1O JUCIUIUINHE BKIIFOYAET B ce0s IBa TEOPETHUSCKUX BOMPOCHI 110 TeMaM, U3JI0KESHHBIM B 4 paszere
nannao#t PIT/I. bunersr xpaHstcs Ha kadenpe U YTBEPIKICHBI €€ 3aBEAYIOIIIM.

O0paser] SK3aMEHaIIOHHOTO OuIeTa:
MuHICTEpCTBO HAyKH M BRICIIEro oOpa3oBanus Poccuiickoit denepanun
HosoTponmxuii ¢pumman
®enepanabHOTro rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOTO YUPESHKICHUS




Beicirero obpazoBanust
HanunoHnanpHbIH HcCnen0BaTENbCKUN TEXHONOTUUECKUN YHUBEPCUTET
«MUCHUC»

Kacenpa anexTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucnumnnza: «TernoBsle 2MeKTpUYECKUE CTAaHIIUN

Hamnpasnenue: 13.03.01

®dopma 00yueHus: 3a04Hast

®dopma NpoBeIeHNs IK3aMEHa: NMCbMEHHAas!

1. Pa3Burue suepreruku Poccun. CTpyKkTypa ynpasieHus SHepreTukoi Poccun
2. MeTobl MOKPHITUS ITMKOB 3JIEKTPHUUYECKON U TEMJIOBOI HAarpy30k

KommbioTepHOE TECTHPOBAHKE 110 Pa3zeiaM IUCIIUTLIHHEI

Kto B cootBercTBHU ¢ DenepanbHbM 3ak0HOM 0T 27.07.2010 Ne 190-®3 «O TennocHaOXeHUN» ABIIeTCA TOTpEOUTENeM TeII0BOM
SHEpruu?

JIAIO, TIPHOOpeTAaroIiee TEIIOBYIO SHEPTHIO (MOITHOCTE), TEIUIOHOCUTEN VIS MCIIONIF30BaHMS Ha IPHHAICKAIINX eMy Ha IIpaBe
COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHH TEILIOMOTPEOIISIONIMX YCTAHOBKAX JINOO IS OKa3aHUS KOMMYHAJIBHBIX YCIIYT B
JaCTH TOPsUero BOJOCHAOKEHUS U OTOILICHUS

JIMIA, OCYIIECTBISIONINE ASSTEIBHOCTD B chepe OKa3aHHsi KOMMYHAIIBHBIX YCIIYT B YaCTH OTOILICHMS TPOU3BOJICTBEHHBIX
MOIIHOCTEH

IOpUANYECKHE JINIA, TOTYYHBIINE B yCTaHOBIEHHOM DefepanbHbIM 3aKOHOM HOPSAJKE IIPaBO y4acTBOBATh B OTHOIICHHUSX,
CBSI3aHHBIX C OOpallleHNEeM TEIJIOBOI SHEPIHU Ha PHIHKE

Kaxkoii penepanbHBIi OpraH HCIIOITHUTEIBHOM BIACTH OCYIIECTBISIET KOHTPOIIB 32 0€30TTaCHOCTHIO TEIUIOBBIX YCTAHOBOK U CeTei?
DemepanbHOE ar€HTCTBO 10 TEXHUYECKOMY PETYJIHPOBAHHIO U METPOJIOTHH

DenepanbHas Ciryk0a 0 TPYLy U 3aHATOCTH

DenepanbHas Ciryk0a M0 3KOJIOTHIECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY HaJ30py

MuHuCTEpCTBO MIPOMBIIIIEHHOCTH U ToproBiu Poccuiickoit denepanuu

KakoBa MOIIHOCTB YHEPrOOOBEKTOB (TEIUIOBBIX U THAPOAIEKTPOCTAHIIUI ), HAUMHAS ¢ KOTOPOH JTOJIKHBI OBITH Pa3pabOTaHbI
SHEPIreTUUECKHE XapaKTEPUCTUKH 000PYI0BaHUsI, YCTaHABINBAIOIINE 3aBUCHMOCTh TEXHUKO-9KOHOMUYECKUX MTOKa3aTelel ero
PabOTHI OT MEKTPHUECKUX M TETUIOBBIX HATPY30K?

10 MBrT ans TernoBsix 1 20 MBT nnist runpocranuumit

30 MBTt ans terioBeix 1 10 MBT ans runpocTtanuuit

50 MBT ans TemoBsix ¥ 30 MBT ju1s runpocranuumit

10 MBT ans Ternosix u 30 MBT myist runpocrannmit

B uem cocTout npuHIMNMAaNbHOE OTINYUE KOHeHCaHOHHbIX [ITY oT TemnodukannoHHbIX.
HaJIM41e KOHJICHCATOPOB 0TPab0TaHHOTO Hapa

HaJIYIe KOHACHCATOPOB MEPErpeToro mapa

MHUTaHUE TOJIBKO KOHAEHCATOM, BO3BPAIIAEMbIM C IPOU3BOICTBA

KOMOMHHPOBaHHBIM IIPOU3BOICTBOM JIEKTPUIECKON SHEPTUH U TEIIOBOH

MPOU3BOJICTBOM TOJIBKO JIEKTPHUECKON SHEPTHUH

MPOU3BOJCTBOM TOJBKO TEINIOBOM SHEPTUH

Moryt 5 TOI paborats B pexxume KOC?

MOTYT

HE MOTYT

MOTYT TOJIBKO TP HAIMYUU KOHJEHCATOpa

MOTYT TOJIEKO IIPH OTCYTCTBUH TEIJIOBOTO ITIOTPEOUTEIS

Moryt nu I[ITY KOC paborats B pexume TIL?

MOTYT

HE MOTyT

MOT'YT IIPH HAJIMYUU TEIUIOBOTO NOTPEOUTENS

MOTYT IIPH HAJTMYUU CETEBOH TOAOTPEBATEIFHOMN YCTAHOBKU

UeM ynoBIIeTBOPSIETCS IPOU3BOACTBEHHAS TEILIOBAs U OTONUTENbHAS HATPy3Ka.
TOJIBKO I1ap

TOJIBKO ropsidasi BoJia

nap ¥ ropsidasi Boga

nap, ropsiyasi BOJia 1 HarpeThlil BO31yX

JlJ1s 4ero UCHoIB3YIOTCS CXEMBI ¢ IIPOMEXYTOUHBIM IIEPErPEBOM Iapa.

JUI NOBBIILIEHNS AAaBICHUS N1apa

JUIS TIOBBIILICHUS TEMIIEpaTyphl apa.

qutst moBbimeHust KITJ1 snekrpocrannum.

JUISL OTPAHUYCHUS KOHEYHOH BIIQXKHOCTH apa B TypOHHe.

Ju1st nobleHus KIIJ1 anekrpocTaHiny U OrpaHUYeHNs KOHEYHOM BIIaKHOCTH 1apa B




TypOHHe.

bnounsie TOC — 310!

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

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

Heb6nounsie TOC — sro:

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

T3C, B cocTaBe KOTOPOl HET TyOIb-0JI0KOB

Hawnbonee BaxxHbIe 1 TONTHBIE TOKa3aTenu paboter TOC.

€e0eCTONMOCTH 3IEKTPOIHEPTHU U TETLIOTHI

yIeTBbHBIC PACXO/IbI TOIUTMBA Ha POU3BOJICTBO AIEKTPOIHEPTUH U TEILIOTHI
K03 (GHUIUECHTHI TOJIE3HOTO ACHCTBUS OCHOBHOTO 000PYIOBaHUS
K02()(PUIIMEHT TOIE3HOTO NEHCTBUS TEIUIOBOTO OTOKA

Yro npencrasisier coboi KITJ] koHneHCcaMOHHON TypOOYCTaHOBKH.
OTHOIIECHNE SHTAIBITHH IIapa Nepel TypOHHO! K SHTAIBIINN KOHICHCaTa
OTHOILIEHHE II0JI€3HO UCII0JIb30BAHHOM TEILIOTHI K OIBEACHHOI

OTHOILIEHHE UCII0JIb30BAaHHOM TEIUIOTHI K MOABEACHHON

OTHOIIIEHHE IIOJIY4YEHHOH TEIUIOTHI K U3PACX0J0OBAHHOMY TOIIJIMBY

Uro sBNIAETCSA MOKa3aTeNIeM SHEPreTHIecKoil 3 pekTHBHOCTH TypOOYCTaHOBKHL.
yIIeNbHBII pacxo/ napa

YIEIBHBIN pacxo]l TEIIOThI

YIEIbHBIN pacxXo/l TOIUINBA

YIEIbHOE IPOU3BOACTBO MIEKTPOSHEPIUU

Kak BiuseT moBbIIICHHE HAYaTBHBIX napaMeTpoB Mapa Ha TCIUVIOBYIO S KOHOMUYHOCTH TOC.
MOBBIIIACT TepMI/I‘IeCKI/Ifl KITQ TCIIOCHJIOBOI'O UKJIa

IIOHMXKACT TepMqucmﬁ KIT1J TCIIJIOCHUJIOBOI'O IIUKJIa

MOBBIIACT TepMI/I‘ICCKI/Iﬁ KIIA TETIJIOCUJIOBOI'O IUKJIa C OAHOBPEMCHHBIM CHH)XKCHUEM HAAC)KHOCTHU
IIOHMXKACT TepMI/I‘IeCKI/II\/‘I K111 TETUIOCHJIOBOTO MUKJIa C OTHOBPEMEHHBIM YBEINYCHUEM HAJIC)KHOCTU

Kaxk 1oypkeH HOCTYIUTB OllepaTHBHO-IUCIICTYSPCKUI IEPCOHAN B CIydae, €CIIU MOJIYYCHHOE PaCHOPSHKCHHUE BBIILIECCTOSIIECTO
OIIePaTHBHO-TUCIIETYEPCKOTO MEPCOHAIA IIPECTABIIETCS OIINO0YHBIM?

BBIIIOJHUTH JAHHOE PACIOPSHKEHIE, HO 0053aTENbHO ClIeIaTh 3alliCh B ONIEPAaTUBHOM XKypHAie

BBIMIOJIHUTH JJAHHOE PaCHOPsKEHHE OSCIIPEKOCIOBHO

HE BBINOJHATH JJAHHOE PaCHOPSDKCHUE HHA B KOEM CITydae

HEMEUIEHHO JIOJI0KUTH 00 OMMOKe JIMITYy, JaBIIeMy TaKOe PacHopsHKEHHE, B CITydae MOATBEP KICHHUS 3aaHus BEIIIOJTHUTH €ro U
CZIeNaTh 3alHCh B ONIEPAaTHBHOM XKypHaie

Kakue ycTaHOBKH IIMPOKO UCIOJIB3YIOTCS HA OTe4eCTBEHHbIX TOC?

THIPaBIHMYECKUE

INMEKTPUUECKHE

ra3oTypOuHHbBIC

TapoBEIe

IIpu pacumpeHny mapa B MHOTOCTYHEHYATHIX TYpOUHAX yAENbHBII 00BEM €ro OT CTYIIEHHU K CTYIICHH.
BO3pACTaeT

0CTaeTCsl HEeM3MEHHBIM

BCE OTBETHI BEPHEI

YMEHBIIACTCSI

TypOuHbI, B KOTOPBIX BECh pacHoyiaraeMblii TEIIoNepenas npeoopasyeTcst B KHHETHIECKYI0 SHEPTHIO II0TOKA B COILIax, a B
KaHaJaX My pabOYMMH JIOTIaTKaMH PACIIUPEHUS HE MIPOUCXOANT (aBJICHHE Pad0Yero Teira He MeHAETCS).
aKTHBHBIC TypOUHBI

MHOTOCTYIEHYaThle TYpOHHBI

OTHOCTYIICHYAThIC TypOMHBI

pEaKTHBHBIC TypOUHBI

Pabota TypOMHBI Kak TETJIOBOTO JBUraTeNsl XapaKTepU3yeTcs ...

BHYTpEHHEW (MHJIMKATOPHOMN) MOIIIHOCTHIO

HET BEPHOTO OTBETa

9¢GeKTHBHOM (Ha Baly) MOIIHOCTBHIO

BHEIIHEH (MHIMKATOPHOMH) MOLIIHOCTBIO

Kakne TypOHHBI ycTaHABIMBAIOT HA COBPEMEHHBIX MOITHBIX TOC?
TPaHCIIOPTHBIE




HapoBbIe
razoBble
THIPaBIMYECKUE

Io KakuM IpH3HAKAM PA3[CISIOT EKTPUUCCKre cTaHK? BriOepuTe OAKH WM HECKOJIBKO OTBETOB!
0 BHUJTY UCIIOJIB3yeMOH SHEPTUH

TI0 BHJLY TEIJIOBOTO JIBUTATEIIS

MO BHJIY YEKTPUIECKOTO JIBUTATEIs

MO BHJY OTITyCKaeMOM SHEPruu

Boasnblie sxoHOMal3ephl, IpeAHa3HAYeHHbIE Ul I0J0TpeBa
BCE MIEPEUHCIICHHOE

MUTATETbHON BOJBI

BOJIBI OBITOBOTO TOTpPEOICHHS

YXOJSILUX U3 KOTJIa ra30B

ITo KakuM BHAAM, HCIIOJIB3YEMOTO pabOdero Tema, MoApa3IesiOTCs TEIIOBbIEC IBUTaTEeIN?
Bribepute oanH NN HECKOIBKO OTBETOB!

ras

TOILIUBO

3IIEKTPHIECTBO

nap

KonneHcanuonHas ycTaHOBKa peTHa3HAYEHA A1 ...

CO3JIaHNUS 33 apOBOH TYPOMHOM pazpexeHHs (BaKyyMma) C IENbI0 YBEIWYEHHS HCIOIb3YEMOT0 TeIIoNepenasa U MOBBIMCHUS
tepmuueckoro KII/I mapoTypOHHHOM yCTaHOBKU

CO3/IaHMS 32 TapOBOH TypOMHOI paspekeHus (BaKyyMma) ¢ Lelbto cHibkeHus Tepmuiaeckoro KITJI mapoTypOuHHO# ycTaHOBKH
yBeNMUeHNS 00beMa 0TpabOTaBIIETO TTapa MapoTypONHHON YCTaHOBKHI

CO37aHNUS 3a TapoBOH TYpOMHOI paszpexeHus (Bakyyma) ¢ mensto ypenudeHus K11/l koHIeHCaTOpHOH yCTaHOBKH

OpHOCTyIeHYaTas akTHBHAs TypOrHa ObLIa TIOCTpOCHA
BoasTom

JlaBanem

[Tapconcom

I'eponomM

B HacTositiee Bpems peieabHas MOITHOCTh OJHOTIOTOYHON KOHCHCAIIMOHHON TYpOUHBI Ha BEICOKOE JaBJCHUE HE MPEBBIIIACT.
100 MBT

50 MBt

20 MBT

2,5 MBT

TypOuHBI MapoBBIE CTAIMOHAPHBIE UTSI TPHUBOIA TYpPOOT€HEPATOPOB BBITYCKAIOTCS MOITHOCTBIO ...
ot 2,5 no 1600 MBt

60 MBT

ot 1600 MBT

1o 2,74 MIla

[Taporenepupyromnye (MCTIapUTEIbHBIC) TIOBEPXHOCTH HAarpeBa
Bribepute oanH UMM HECKOIBKO OTBETOB!

COCJIMHEHHbIE MEXKLy CO00H KOJIIIEKTOPHI

KOHBEKTHBHBIH ITyJOK TPYyO

TOTIKa

9KpaHHbIE TPYOBI

PaboTa TypOHMHBI Kak TETJIOBOTO JIBUTATENS XapaKTePU3yeTCs ...
9¢GeKTHBHOM (Ha Baly) MOIIHOCTBHIO

BHEIIHEH (MHAWKATOPHON) MOLTHOCTBIO

HET BEPHOTO OTBETA

BHYTPEHHEH (MHIUKAaTOPHOH) MOITHOCTEIO

TemmepaTypa eperpeToro napa J0/KHA MOAISPKUBATHCS MTOCTOSHHOM ...

HE BCeraa

BCEraa

TOJILKO B KOHBEKTHUBHOM Ia30X0/1€

TOJIBKO MPH MOICPIKaHUH MAKCHMAaJIbHOTO HCIIOIh30BAHHUS TEIUIOTHI YXOMANIMX U3 KOTJIA Ta30B

IIpu pacumpeHur mapa B MHOTOCTYHNEHYAThIX TYpOUHAX yAENbHBII 00BEM €ro OT CTYNEHHU K CTYIEHH.




BCE OTBETHI BEPHBI
YMEHBIIIACTCS
0CTaeTCsl HEM3MEHHBIM
BO3pacTaer

YT0 J0MIKHO OBITH 00ECTICUCHO TIPH SKCILUTyaTaluK OXJIaUTeNel UPKYIALNOHHOH BOAbI?

ONITUMAJBHBIN PeXHUM pabOTHI M3 YCIOBHH TOCTIDKEHHUS HAaNBBITOAHEHIIIET0 (3KOHOMHYIECKOT0) BaKyyMa NMapoTypOHMHHBIX
YCTaHOBOK M OXJIaXkKAaromas 3p(GeKTHBHOCTh COTJIACHO HOPMATHBHBIM XapaKTePUCTUKAM

oxJaxaomas 3pHeKTUBHOCTb B COOTBETCTBUH C IPOSKTHO JOKYMEHTAIUEH

MaKCHMaJIbHO BO3MOXKHBIH BaKyyM MapOTypOWHHBIX YCTAaHOBOK

ONTHUMANbHBIC TEMIIEPATypHBIE HAIIOPHI B KOHICHCATOPaX MapOTYPOUHHBIX YCTAHOBOK

KaxoBa Belm4MHA JOIYCTUMBIX IIPUCOCOB BO3/yXa B TOIKY M Ta30BBIi TPAKT JI0 BHIXOAA U3 ITAPOIIEPErpeBaTeNs s IapOBbIX
ra30Ma3yTHBIX KOTJIOB ITapONIPOM3BOANTENBHOCTEIO 10 420 T/9ac?

He 6ouee 5 %

He Gonee 6 %

He 6oiree 8 %

He 6omee 10 %

B xakoM 13 yKa3aHHBIX CIydaeB IIEPCOHAI OJDKEH HEMEIUICHHO OCTAaHOBHUTH (OTKIIFOYUTE) KOTEN?

TIpH TIpeKpaIieHny qedcTrs 6osee 50 % mperoXpaHUTENBHBIX KIAaHOB WX APYIHX 3aMEHSIOIIX HX MPeIOXPaHUTEIIBHBIX
YCTpPOMCTB

IIPY HEJOITYCTUMOM INPEBBIILIEHUH TEMIIEPAaTyphbl MeTaJula IIOBEPXHOCTEN HarpeBa, €ClId MOHU3UTh TEMIIEPATypy U3MEHEHHEM
pexuMa padoTH KOTJIA He yaaeTcs

TIPH BBIXOJIE M3 CTPOS BCEX IUCTAHIIMOHHBIX yKa3aTeNnei ypoBHS BOIbI B OapabaHe KOTia

B Kakux cirydasix n3 nepednciIeHHbIX KOTEI JO0JDKEH OBITh OCTAHOBIICH 110 PACIIOPSHKEHUIO TEXHUUECKOTO PYKOBOIUTEIIS
IEKTPOCTAHINHY C YBEJOMJIEHUEM AUCIIETUEPA SHEPIOCUCTEMBI?

TOJIBKO B CJIy4ae HEIOIyCTUMOIO IIOBBIIIEHUS TEMIIEPATYpPhl METajlla [IOBEPXHOCTEN HAarpeBa, €CIU IOHU3UTh TEMIIEPATYPy
U3MEHEHHEM pexXnMa paboThl KOTIa HE ylaeTcs

TOJIBKO B CIIy4ae PE3KOro YXYyALIEHUs KaueCTBa MUTATENbHOM BOJIbI 10 CPABHEHMIO C YCTaHOBJICHHBIMU HOPMaMHU

TOJIBKO B CITy9ae BBIXOJa U3 CTPOSI BCEX MUCTAHIMOHHBIX yKa3aTelel ypoBHS BOIBI B OapabaHe KOTIa

B JIFOOOM U3 MEPeUUCIeHHBIX CIy4aeB, a TAKXKe IPH HEUCTIPABHOCTH OTJEIbHBIX 3aIlUT WK YCTPOUCTB JUCTAHI[HOHHOTO U
aBTOMAaTHYECKOTO YIPaBICHUSH KOHTPOJILHO-U3MEPHUTEIBHBIX TIPHOOPOB

B kakux ciay4asx U3 MepedrcIeHHBIX CUCTEMA 3alUTHl TypOHHBI OT TOBBIIICHUS YaCTOTHI BPAIleHUs pOTOpa (BKIIFOUast BCE ee
3JIEMEHTBHI) JIOJDKHA ObITh MCIIBITAHA YBEINYCHUEM YaCTOThI BpallleHHs! BBIIIIE HOMHHAIBHON?

TOJIBKO TIOCJIE KaIIUTAIEHOTO PEMOHTA

TOJIBKO TIPH IyCKe Iocie pa30opku aBToMaTa 0€301MacHOCTH

TOJIBKO HEpeJl HCIIBITAHUEM CHCTEMBI PETyJIMPOBaHUs COPOCOM HAarpy3KH C OTKIIIOUEHHEM I'eHepaTopa OT CeTH

TOJBKO MOCIIE MOHTa)a TYPOHHBI

B IFOOOM U3 NIEPEUNCIICHHBIX CIIy4aeB

B KkaxkoM M3 IepednciIeHHbIX CIIy4aeB HE AOIIYCKAETCs SKCIUIyaTalys IPYIIIbI IOJ0TpeBaTeei BBICOKOIO 1aBIICHUs,
00beANHEHHBIX aBapUITHBEIM 00BOTOM?

TOJIBKO TIPH OTCYTCTBUH WM HEUCIIPABHOCTH JICMEHTOB 3aIUTHI XOTS OBl Ha OZJHOM HOJOTPEBATENE BEICOKOTO JaBICHU
TOJIBKO TIPH HEUCIIPABHOCTH KJIallaHa PETyIsATOpa YPOBHS TH000T0 MMOJ0TPEBATENs BEICOKOTO JaBICHHS

TOJBKO MPH OTKIIIOUCHHUH T10 Napy JIF0OOTO MOJ0TPEeBaTENs BHICOKOTO NaBICHHS

B JII0OOM U3 yKa3aHHBIX CITydaeB

B kakux ciay4asx U3 NepeducIeHHbIX I0MYyCKaeTCsl MycK TypOuHbI?

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

IPU HEUCIPABHOCTHU TEIIOBOH M30JISAIIUH

IpU HATUYUH 1e(eKTOB CUCTEMbI PEryIUPOBAHUS U MapopaclpeeNeHns, KOTOpble MOTYT IPUBECTH K pa3rOHy TYpOUHEI
HpU OTKIIOHEHNWH Ka4eCTBa CBEKETO Mapa M0 XUMHIECKOMY COCTaBy OT HOPM

B kakoit cpok JOKHBI OBITH IPUHATHI MEPBI K CHUYKEHUIO BUOPAITUH MO IIIUITHUKOBEIX OMOP MPH MPEBHIIICHUA HOPMATUBHOTO
3HaueHus 4,5 mmxc-1, Ho He Oojee 7,1 MmmXxc-1?

He Ooiree 1 cyTok

He Ooitee 7 cyTok

He Gonee 20 cyTok

He 6onee 30 cyTok

B kakoM cioyuae TypOMHA IpH OTKa3e B paboTe 3alIUT MOXKET HE OCTaHABINBATHCS [IEPCOHATIOM HEMEATICHHO?

B CIIyuae HEeJOIMyCTHMOTO OCEBOTO CABUTa pOTOpa

B Clly4ae HeOIMyCTHMOTO IIOHMKEHH Nepenaia JaBIeH!H «Maca0-BOA0pOI» B CUCTEME YIITIOTHEHHH Baja reHepaTopa
B CIIyJae HEZOIyCTHMOTO TOBBIIICHHS IaBJICHNS B KOHAEHCATOPE

B CIIy4yae 3aeJaHus CTONOPHBIX KJIAaMlaHOB CBEXKETO Mapa UM Mapa Mocle MpoMIIeperpeBa




B kaxux ciydasx He J0MycKaeTcs IycK 3Heprooyoxa?

TOJIBKO B CITydae HEHCIPABHOCTH JIFOOO0H M3 TEXHOJIOTHUECKHX 3AIIUT, ICHCTBYIONINX HAa OCTAHOB 000PYIOBaHMUS SHEProOI0Ka
TOJIBKO B CITy94ae HErOTOBHOCTH K BKIIIOYEHHIO OJIOYHOH 00eCCONMBArONIel YCTaHOBKH

TOJIBKO TPH HAJIMYMU HEUCIIPAaBHOCTH YCTPOICTB JUCTAaHIIMOHHOTO YIPaBICHUS ONEPaTHBHBIMH PEryIUPYIOIIUMH OpraHaMH, a
TaKKe apMaTypoi, UCTIOJIb3YEMOM TIPH TIMKBUALIMY aBAPUIHBIX CUTYyalUi

B JIIOOOM U3 ITEPEUNCIICHHBIX CIIydaeB, a TAKXKe P NOBPEXKICHUH OIIOP M MPYKHHHBIX TIOABECOK TPYOOIIPOBOIOB

B KakoM M3 nepeyncIICHHbIX CIIy4acB SHEProOJIOK NOKEH ObITh HEMEIUICHHO OCTAaHOBJICH [IEPCOHAIOM IPH OTKa3e B paboTe 3aluT
WU TIPH MX OTCYTCTBHU?

TOJIBKO B CIIydae OTKIIIOUEHHS TeHepaTopa Wi TPaHC(HOPMATOpa SHEPTroOIIOKa M3-3a BHYTPEHHETO MOBPEXKICHII

TOJIBKO B CITydae OTKIIIOUEHHUS BCeX MUTATENbHBIX HACOCOB

TOJBKO B CITy4ac HCUE3HOBEHMS HAIPSHKEHUS Ha BCEX M3MEPHUTEIBHBIX IPUOOPAX KOHTPOJIS SHEPTroOIIoKa

B IFOOOM U3 NIEPEUNCIICHHBIX CIIy4aeB

B Kkakux cirydasix TeXHOJIOTHUYECKHE 3aIIUThI JOJKHBI ObITH BBIBEJCHBI U3 paboThI?

TOJIBKO B ClIy4ae pa6OTBI O60pyZ[OBaHI/I5I B IICPCXOJHBIX PEKUMaAX, KOraa HCO6XOZ[I/IMOCTI> OTKJIFOYCHHS 3alllUThI OIIpCACIICHA
WHCTPYKIMEH 110 3KCIUTyaTallid OCHOBHOTO 000PYIOBaHUS

TOJIBKO B ClIy4dac OHCBHI[HOIZ HEUCIPABHOCTH 3allIUTHI

TOJIBKO B CITy4ae HEOOXOANMOCTH HEPUOANYECKOTO ONPOOOBAHMS 3aIIUThI, €CJIM OHO MPOU3BOJIMTCS HA CHCTBYIOLIEM
000pynoBaHUH

B JIFOOOM U3 IEPEUUCICHHBIX CIIyJacB

Kaxkwue u3 rmepeurcieHHbIX TpeOOBaHUH ABISIOTCS HEOOXOANMBIMH TIPH IEPHOINIECKOM OTIPOOOBAHUH TEXHOJIOTHYECKIX 3aITUT?
nepe; IMMyCKOM 3aIlIMINaeMoro 000pyI0BaHHUS ITOCTIE eT0 KallUTATBHOTO M CPEIHETO PEMOHTA, a TakKe MOCiIe IPOBEICHNS PEMOHTA B
LEMIX TEXHOJIOTUYECKUX 3aIIUT MPOBEPSIETCS UCIIPABHOCTh M TOTOBHOCTD 3allUT K BKIIOUEHHIO ITyTeM ONPOOOBAaHUS HA CUTHAJ
KaXJ10M 3alMThI U AEHCTBUS 3aIUT HAa BCE UCIIOJIHUTENIbHBIE YCTPOHCTBA

mepe; IMyCKOM 3aIliIaeMoro 000pyI0BaHMS ITOCTIE €ro IIPOCTOs Oojee 3 CyTOK IpoBepsieTcs JeHCTBHE 3aIUT Ha BCe
UCTIOTHUTENBHBIE YCTPOICTBA, a TAaKKe ONepaIluy BKIIFOUCHHUS pe3epBa TEXHOJIOTHIECKOT0 000pyI0BaHUS

IIPU HEJOMTYCTUMOCTH IIPOBEPKU HCIIOJHUTEIBHBIX ONEPaLMii 3aIlUT B CBA3U C TEIUIOBBIM COCTOSIHUEM 3aLUIIAEMOTr0
00opynoBaHHs OIIPoOOBaHIE 3aMIUTHI IPOU3BOIUTCS O3 BO3ACHCTBIS Ha NCTIONTHUTEIBHbIEC YCTPOHCTBA

BCE IIEPEUHCIICHHBIC TPEOOBAHUS SABIAIOTCS HEOOXOANMBIMHA

Kaxkoii cpok 1o ycTpaHEHHIO IPHYMH YXYALICHHS KadyecTBa Mapa o HopMaM COJICpKaHUs COSAMHEHUH HaTPHsl, KPEMHHEBOMI
KHUCJIOTHI U YJIEIbHOM JIEKTPUYECKON MTPOBOAMMOCTH JJIsl KOTJIOB C €CTECTBEHHON ITUPKYIIALMEH YKa3aH HEBEpHO?

MY TPEBBIIIEHUH HOPM He Ooliee yeM B 1,5 pasza npuurHa 0HKHA OBITH yCTpaHEeHa B TeUeHHe 4 CyTOK

TPY MIPEBBIIICHUU HOPM He OoJiee 4eM B 2 pa3a MpUYMHA J0JDKHA OBITh YCTPaHEHA B TCUCHUE 72 4acoB

TIPU TIPEBBIIIICHUH HOPM He 0oJiee 4eM oT 2 70 4 pa3 MpUIHHA JI0JDKHA OBITh YCTpaHeHa B TeUCHUE 24 4acoB

MIpU HEYCTPaHSHUW HAPYIIEHUH B YCTAHOBJICHHBIE CPOKH, & TAKXKe MPH MPEBBIIICHIH HOPM OoJiee ueM B 4 pa3a win cHIbKeHnd pH
HIDKE 5,5 TypOuHa Ha OJOYHBIX AIEKTPOCTAHIMAX MM KOTEN Ha 3JICKTPOCTAHLHUAX C OMEPSYHBIMHU CBA3SMHU JOJIKHBI OBITh
OCTaHOBIICHEI HE TIO3/JHEE YeM depe3 24 yaca o PeIIeHAI0 TEXHUYECKOTO PYKOBOAUTENS SJICKTPOCTAHIINY C YBEAOMIICHUEM
JTUCTIETYEpa DHEPTOCUCTEMBI

[TepBast MoeNb ABUTATENS, UCTIOIB3YIOIIETO PEAKTUBHYIO CUITY, OblJIa TOCTPOCHA
I'eponom

JlaBanem

BonbsTom

Tecna

YacToTa BpallleHUd TypOOreHepaTopa, MPH YUCIIe map MOICOB p=2
750 06/MuH

300 06/MuH

1500 06/Muu

3000 o06/mMunH

1000 06/MuH

HomuHanbHas monHas MOIIHOCTH TeHepaTopa MOKET OBITh OIpeieTieHa Mo clenyromlel popmyne
Suom=Unom-Taom/\3

Sunom=3-Unom-Inom

Suom=Unom-Inom/3

Suom=Unom-Inom

Suom=\3-Unom-Inom

Kaxoe nBeToBoe 1 6ykBeHHOE 0003HAUECHUE TPUMEHSIETCS 7SI LIMH NPU TIEPEMEHHOM Tpex(dazHOM Toke?
HIMHBI (ha3bl A - 3eJeHbIM, ¢a3sl B - sxkenTsiM, $hasbl C - KpaCHBIM BETOM
mrHEI (assr A - 3eneHbIM, (a3sl B - kpacHBIM, (a3sl C - )KeNTHIM [[BETOM
muHEI (Ga3el A - xenTsiM, ¢assl B - 3enensiM, ¢assl C - KpacHBIM I[BETOM
mMHEL (a3l A - KpacHbIM, (a3sl B - 3enenbiM, ¢assl C - KeATHIM LBETOM




Kaxkast aBTOMaTuKa pe3epBUpyeT OTKa3bl BRIKITIOUATENCH B dekTpoyctaHoBKax 110 kB u Beime?
ABTOMATHKa TOBTOPHOTO BKITIOYCHHS

AaBTOMATHYECKOE BKIIIOYEHHE pe3epBa

ABTOMAaTHYECKOE PEryIUpOBaHUE BO3OYKICHHS

YCTPOWCTBO pE3epPBUPOBAHMUS OTKA3a BHIKIIFOYATEILSA

JI71s KaKuX BO3AYLIHBIX JIMHUHA JOJDKHBI IPEAyCMATPUBATHCS (GUKCHPYIOIINE TPHOOPHI AJIS ONIPEAETICHUS MECT MOBPEXKIACHUN?
JUTS BO3AYIIHBIX JiuHui 10kB mmuHoi 6osee 10 kM

JUTS BO3AYITHBIX JIMHUH 35 KB ¥ BbIme ymmHON Ooee 15 kM

JUTs BO3AYIIHEIX TuHUH 110kB 1 Beime amuHo# 6onee 20 kM

Kaxkyie 13 mepeyrcieHHbIX 3alUTHBIX MEp IPHUMEHSIOTCS IS 3alUTHI JIIO/ICH OT MOpaKEeHHs IEKTPUISCKUM TOKOM IIpU
KOCBEHHOM MPUKOCHOBEHHH B CITydae MOBPEXKICHUS H30ISIIHN?

3alIUTHOE 3a3€MIICHHE

ABTOMATHYECKOE OTKIFOUCHUC TUTAHUS

JIBOWMHAS VJTH YCUJICHHAS U30JISIUS

CBEPXHHU3KOE (MaJIoe) HAIPSDKEHNE

nro0ast U3 MEePEYUCICHHBIX MEP B OTACIBHOCTH HIIH B COYCTAHUH

CHMXEHHUE 9aCTOTHI HMKE KaKOTO YPOBHS JTOJHKHO OBITH TIOJTHOCTHIO HCKITIOUEHO aBTOMATHIECKAM OTPaHHYCHUEM CHYKEHHUS
YacTOTHI?

Hixke 46 I'n

Huxke 45 I'n

Hroke 48,5 '

amxke 47 I'n

Kakoe niBeToBOE 11 OyKBEHHOE 0003HaUCHNE IPUMEHSIETCS U1 HYJIeBBIX pabounx (HEHTpaIbHBIX) IPOBOJIHIKOB B
3NIEeKTPOYCTaHOBKAX?

o6o3HavatoTcst OykBor N 1 OenbIM 1IBETOM

o0o3HavaroTcs OykBoi H u roy0OsIM 1iBeTOM

obo3HavatoTcs OykBoi H u cepsiM iBeToM

0603HauatoTcs 6ykBoit N u rory0bIM LIBETOM

OT KaKkux U3 BUIOB TIOBPESKICHUI N HEHOPMAITLHBIX PEXUMOB paboTsl TpancopmaTopa [IpaBuiamu ycTpoiicTBa
3NIEKTPOYCTAaHOBOK HE MPeIyCMaTPUBAIOTCS yCTPONUCTBA peNeHHOM 3aIUThI?

0T MHOTO(a3HBIX 3aMBIKaHUI B 0OMOTKaX U Ha BBIBOJIAX

0T 0JHO(a3HBIX 3aMBIKAaHHI Ha 3€MIII0 B 0OMOTKE 1 Ha BBIBOJAX, IIPHCOCIMHEHHBIX K CETH C TIIyX03a3eMJICHHON HEHTPasbio
OT BUTKOBBIX 3aMbIKaHUH B 0OMOTKaX

OT IMOBBIIIEHHON TeMIIepaTyphl BEpXHUX CIOEB Maciia

JI1 KakuX U3 IepeYrCIeHHBIX CIy4aeB JOJDKHBI IPEAycMaTpUBaThCs YCTPOMCTBA aBTOMAaTUYECKOTO BBOAA pe3epsa?

TOJIBKO ISl BOCCTAHOBJICHHS IUTAHUS IIOTPEOHUTENIEH IMyTeM aBTOMATHUECKOTO MPUCOSTMHEHUS PE3ePBHOTO HCTOYHHUKA TUTAHUS
HpU OTKIIIOUYEHUHU pabovero NCTOUHUKA MUTaHUS, IPUBOJSIIEM K 00€CTOUEHHUIO JEKTPOYCTAHOBOK MOTPeOUTENS

TOJIBKO JIUISI aBTOMATHUECKOTO BKIIFOYECHHS PE3EPBHOTO 000PYI0BAHHS P OTKIFOYSHUH Pabodero 000pyI0BaHHUs, IPUBOISIIEM K
HapyLIEHUI0 HOPMaJIBHOTO TEXHOJIOTHUECKOT0O IPoLecca

UL BCEX NEPEYUCICHHBIX

C xaKuM peXMMOM HEHTpall MOXKET IpeIycMaTpuBaThes paboTa 3IeKTpHUecKnx certel HampspkeHueM 110 kB?
TOJIBKO C IIyX03a3€MJICHHBIMU HEUTPAIIMU

C IIIyX03a3eMJICHHBIMU JIM00 ¢ 3 (HeKTUBHO 3a3eMIICHHBIMH HEHTpaIsIMu

C U30JMPOBAHHBIMU HEUTpAIIMU

CKOJIBKO KaTeropuid HaJIe)KHOCTH JIEKTPOIIPUEMHHUKOB CYILLIECTBYET?
JIB€ KaTEropuu

TpU KaTeropuu

YeThIpe KaTeropuu

MATh KaTeropui

CKOJIBKO CTaIlHOHAPHBIX 3a3eMIINTEIICH, KaK MPaBHUIIO, JOJDKHA HMETh CEKIHs (CHCTeMa) IIIMH PaclpeAeNIuTEIbHBIX YCTPOHCTB 35
kB u BbIm1IE?

OJIMH CTal[IOHAPHBIN 3a3€MIIUTEND

JIBa CTAL[IOHAPHBIX 3a3€MJIMTEIS

TPH CTAllMOHAPHBIX 3a3EMIIUTEILSL

3aBHCUT OT THIIA cXeMbl PY

Kakoif momkHa OBITH YHCTOTA BOJOPOAA B KOPITycaxX T€HEPATOPOB ¢ HEMOCPEACTBEHHBIM BOJOPOAHBIM OXJIaXKICHUEM H
CHHXPOHHBIX KOMIIEHCATOPaX BCEX TUMOB?




ue ke 93 %
He Hmke 95 %
He Hmxke 97 %
He Hmke 98 %

KakoBbI 1OMyCTHMBbIE HOPMBI CYyTOYHON YTEYKH U CYTOYHOTO pacxoja (C y4eToM MPOoayBOK) BOJOPO/Ia B TeHEpATOPE OT 0OIIEro
KOJIMYECTBA ra3a Mpu pabodyeM JaBICHUN?

He 6oiee 5 % u He 6osee 10 % COOTBETCTBEHHO

He 6oitee 3 % u He Gostee 8 % COOTBETCTBEHHO

He 6oiree 5 % u He 6onee 12 % COOTBETCTBEHHO

He 6oitee 7 % u He 6osee 12 % COOTBETCTBEHHO

KakoBa BenrurHa HaHOOJbIIEro paboyuero HaAMPsKEHUS IS BCEX TeHEPaTOPOB U CHHXPOHHBIX KOMITEHCATOPOB?
He Boire 105 % HOMHUHAIBHOTO
ue Boimre 110 % HOMHHAIBEHOTO
He BbImIe 115 % HOMHHAIBEHOTO

Kakas TemrmepaTypa BEpXHUX CIIOEB Maclia JIOJDKHA OBITh Y TPAaHC(POPMATOPOB U PEAKTOPOB C €CTECTBEHHBIM MACIISTHBIM
oxyaxkaeHneM M u oxnaxkaeHueM J{ Ipy HOMUHAIBHOW Harpy3Ke, eClid 3aBOJaMU-H3TOTOBUTEISIMU HE OTOBOPCHBI HHBIC 3HAYCHHUS
TeMIieparypsi?

ee BeIme 75 °C

He BoImre 80 °C

He BhIIe 85 °C

He BhImIe 95 °C

Kakas meperpy3ska 1o TOKY JAOIyCKaeTCs Ha MEPHO/ MOCICaBapUITHOTO PeXUMa JIJIst Kabelel, HaXOIAIIUXCsl B IKCIUTyaTaluu 0ojee
15 ner?

He nospkHa npesbimath 10 %

HE JOJDKHA MPEBBIaTh 5 %

HE JIOJDKHA TpeBbImaTh 8 %

HE JOJDKHA MPEBBIIATh 3 %

Kto npoBoauTt nepuoguueckre 0CMOTPHI TETIIOBBIX SHEPIOYCTaHOBOK?

00CITyKUBAIOIIUH TTepCOHAI

PEMOHTHBIH NEpCOHA

J1a, OTBETCTBECHHBIC 3a UCIPABHOC COCTOAHUEC U 6630HaCHy}O OKCILTyaTallui0 TETIJIOBBIX SHEPTOYCTAHOBOK
CMEHAaTbHO Ha3HAYE€HHAs! KOMHUCCHS

Kem yrBepkaaroTcs rofgoBsle IIIaHbl PEMOHTOB TEIIJIOBBIX SHEPIOYCTaHOBOK?

PYKOBOZMTENIEM OpPraHu3aluu

OTBETCTBEHHBIM 3a UCIIPAaBHOE COCTOSIHUE M 0E30MaCHYIO SKCILTyaTalllio TEIUIOBBIX 3HEPIOYCTaHOBOK
HAYaJIbHAKOM CITY’KOBI ITPOU3BOICTBEHHOTO KOHTPOJIS

TJIaBHBIM MEXAHUKOM

KTo nmpoBOJXT MPUEMKY TEIIOBBIX 3HEPTOYCTAHOBOK U3 KAIIMTAJIBHOTO peMOHTA?
pabouast KOMUCCHS, HA3HAYSHHAS PaCTIOPAIUTEIbHBIM JOKYMEHTOM 110 OPTraHU3alnu
koMmuccus Pocrexnanzopa

ciy0a POU3BOJCTBEHHOTO KOHTPOJISI OPraHU3aI[H

ciry0a TIIaBHOTO MeXaHUKa




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?
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)

6.3 IlepeueHnb MPOrpaMMHOTO o0DecedeHUs!

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommac 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

.6 |7-zip

I1.7 | Bpay3ep Google Chrome

I1.8 Microsoft Teams

1.9 |Zoom

I1.10 |bBpayzep Opera

I1.11 | Bpaysep Yandex

I1.12 | Cisco packet Tracer A237:A2647.3.1

I1.13 |MATLAB & Simulink

6.4. Hepe!{eﬂb I/IH(l)OpMaIII/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHaJ'lebIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYHEHHE

Ayn. | Haznauenue OcHareHue
113 VYuebnas mabopatopus (xommbroTepHbIH | KoMiuiekt yueOHoN Mebenn Ha 12 mecT s oOydarommxcs,
KJIAcC) 12 cTauMoOHAapHBIX KOMIIBIOTEPOB JJsl  CTYOEHTOB, 1

CTallMOHAPHBIA KOMIIBIOTEp Il mpenopasarens (y Bcex
BEIXOZ B HWHTEPHET), TIPOEKTOP, OJKpaH HACTCHHBINH,
KOMMYTaTop, JOCKa ayJuTOpHas MeloBas, BeO Kamepa
Logitech, noctyn k DMOC VYuusepcurera MUCHUC dyepe3
TU4HEIA KaOmHer Ha 1atdopme LMS Canvas m Moodle,
nuneH3nonHsle  mporpamMmel - MS  Office, MS  Teams,

antusupyc Dr.Web.
133 Vuebnas  aymuropus  uia  3aHATHH | KoMIuiekt yueOHON Mebenu Ha 56 MecT s oOydaromuxcs,
JIEKIIMOHHOTO THIIa, NPaKTUYECKHUX | |  CTAalMOHAPHBI KOMIBIOTEp [UIsl  IperojaBaTens C
3aHATHH BBIXOJIOM B HMHTEpPHET, IPOEKTOP, SKpaH HACTEHHBIH, J0CKa

aynutopHas MenmoBas, Be0 kamepa Logitech, komoHkH,
muneHsuonHsle  mporpammel - MS  Office, MS  Teams,

antuBupyc Dr.Web.
133 Yuebnas aynutopust  ansg  3aHstuil | Kommiekr yde6HOi Mebenn Ha 56 MecT At 00ydaronImMxcs,
JIEKIIMOHHOTO THIIA, MPaKTHYeCKuX | |  cTaluoHApHBIA KOMIBIOTEpP Ui MpernojaBaTeis ¢
3aHATHH BBIXOJIOM B WHTEPHET, MPOSKTOP, dKpaH HACTEHHBIH, JOCKa

aymutopHas MenoBas, BeO kamepa Logitech, xonoHxw,
muueH3uonnele  nporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOJJUYECKHUE YKA3AHNUSA J1JI1 OBYYAIOIIUXCA

B nponecce u3ydeHus TUCHMILTHHBI BBIJEISIOT ABa BUJIA CAMOCTOSTEILHONW pabOThI: - ayJUTOPHAsT; - BHEAYAUTOPHASI.
AynuTopHas caMOCTOSTeNbHas paboTa 10 TUCIUIUIHHE BEIITOJHACTCS Ha yIeOHBIX 3aHATHSX IT0J] PYKOBOJICTBOM PEIIO1aBaTeIs.
BueayautopHas camocTosITenbHas paboTa - IaHupyeMast yueoHast padota oOydyaromumcst, BBIOTHAEMas: BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE IPETIOIaBaTells, HO O€3 €ro HeloCpeCTBEHHOTO YJacTHsI.
CamocTosTenbHas padoTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCIUIUTHHEL, PaCKPHIBAIOIIEH N KOHKPETH3NPYIOIIEH ee
coJiepkaHue, OCYIIECTRIIACTCS 00yIaOMUMC HHUIIMATHBHO, C [ETBI0 PeaTH3allil COOCTBCHHBIX yUeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 53p(heKTUBHOTO BBIIIOJIIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUIMHE MTPENo/IaBaTeNlb PEKOMEHIYET HCTOUHHUKY IS
paboTEhI, XapakTepu3yeT HanboJiee PaIIOHAIBHYI0 METOJUKY CAMOCTOSTENBHOM PabOTHI, IEMOHCTPHPYET PaHEE BBITOJHEHHBIC
oOydaromuMucs paboTs U T. TI. BUIBI 3aanwit U1 BHEAYJUTOPHOI CaMOCTOSITENEHOMH pabOoTHI, HX COJEpKaHNE U XapaKTep MOTYT




UMETh BapUaTHUBHEIHN U U} depeHnpoBaHHbIN XapaKTep, YIUTHIBATh HHAUBHYaIbHbIE 0COOEHHOCTU 00YJaIOIIerocs.
CamMocrosTenpHast paboTa MOKET OCYIIECTBISTHCS MHANBU/YAIBHO WM IPYIIIAMHU CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOH TeMaTHKH CaMOCTOATENIFHON PabOTHI, YPOBHS CIIOKHOCTH. KOHTpOIE pe3ynpTaToB
BHEAYAUTOPHON CAMOCTOATENIFHOH PabOTHI OCYIIECTBIISECTCS B IIpeieTaX BPEMEHH, OTBEICHHOTO Ha 00sI3aTeNIbHbIC YUeOHbIe
3aHATHUSA 110 JUCHUIUIMHE HAa IPAKTUYECKHX, JAOOPaTOPHBIX 3aHATHUIX.




