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Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4
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IIpakTuueckue 8 8 8 8
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Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180
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CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:
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TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoautens noapasaenenus Maxupuna Pauca EBrenbeBHa



1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOI' PAMMBI

Brox OIT: b1.B.JIB.04

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

2.1.1 | IIpupomooxpaHHbIE TEXHOJIOTUH Ha 00BEKTaX TEINIOIHEPTeTHKU

2.1.2 | IIpoekTHBIH HOIX0] B TEXHUKE

2.1.3 | Temmomaccoobmen

2.1.4 | MaremaTuka

2.1.5 |HaueprarenbHas reoMeTpus ¥ HHXXEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

2.1.7 | Teopus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA

2.1.8 | TexHuueckas TepMOJUHAMUKA

2.1.9 | dusnka

2.1.10 | AHanuTHYeckas TeOMETPHUS U BEKTOpPHAs areopa

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

2.2.1 |udopMannOHHBIC TEXHOJIOTHUHU B TEIJIOIHEPTETHKE

2.2.2 | KoMmbroTepHOE MOJICTUPOBAHKE B TEIIOHEPTETUKE

2.2.3 |HayuHo-uccnenoBarenbckas paboTa

2.2.4 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITUOHHON PabOTHI

2.2.5 |IIpegnuniomHas mpaKkTHKa

2.2.6 | TexHOMOrMYECKHE 3HEPTOHOCUTENN NPEATPUATHH

2.2.7 |DmexTpudeckas 4acTh TEIUIOBBIX JIEKTPOCTAHINN

2.2.8 |DnexrpocHabxeHHe U 000PyIOBaHNE MPOMBIIIICHHBIX IPEAIPHATHHA

2.2.9 | DHeprocOepexeHue B TEIIIOIHEPTETUKE U TETIOTEXHOJIOTHHI

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

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

3HaTh:

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

OIIK-2: CriocodeH 1eMOHCTPUPOBATH 3HAHHE M MOHUMAHUE MATEMATHKH U APYTUX (PyHIaMEHTAIbHBIX HAYK, JIeKAIIUX B
OCHOBE COOTBETCTBYIOIICHl MHKEHEPHOM CIelHaIN3alii, IPUMEHATh COOTBETCTBYIOIIN (PU3UKO-MaTeMaTHYeCKHil
annapar, MeTobl aHAJIN3a U MO/AeJIMPOBAHNS, TEOPETHYECKOr0 1 IKCIIEPUMEHTAJIBLHOIO MCCIe0BAHMSA NPH pereHun
npo¢ecCHOHATBHBIX 32124

3HaTh:

OIIK-2-31 Temnosrie cxembl TOC, IITY, I'TY, I[II'Y

IK-2: Cnocoben NpPOBOAMTHb HAYYHBbIC UCC/ICA0OBAHUA B odsacTn TEMJIOOHEPTCTUKH U TEIIJIOTEXHUKH

YMmerb:

TTIK-2-Y1 uMmeTh HaBBIKH BIaJICHUS METOJAUKOHN HCCIIEAOBAHHS CHIIOBOTO SHEPTO000pyI0BaHISI TETIOBBIX AJIEKTPOCTAHIIHN

IK-1: Cnocoben MPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbLIC TECIJIOBbIEC U MaJIbl€ TEIJVIOEHTPAJIHA, a
TAKXKE TCIJI0BbIC CCTH C UCNTOJIB30BAHUEM Hl/l(l)pOBLIX TEeXHOJIOTui

YMmerb:

[IK-1-Y'1 nMeTs HaBBIKM BIIAJACHUS METOAUKON IPOEKTUPOBAHUS CUIIOBOTO SHEProoO0PyIOBaHUS TEIIOBBIX IEKTPOCTAHINI




OIIK-2: Cnoco0eH 1eMOHCTPUPOBAThL 3HAHUE H IOHMMAHUE MaTeMaTHKHU U APYTUX (yHIaMeHTANbHBIX HaYK, JeKAallUuX B
OCHOBE COOTBETCTBYIOIIEH HHKEHEPHOH clenHaTn3alii, IPUMEHATh COOTBETCTBYIOIIHMIT (pU3HKO-MaTeMaTHYeCKHIi
anmnapart, MeTOAbl AHAJIN3a H MOJCTHPOBAHMSA, TEOPETHYECKOIr0 H IKCIIEPHMEHTAILHOI0 HCCJIeJ0BAHNSA IPH pPelicHuH
npogecCHOHANBHBIX 3aa4

YMeTh:

OIIK-2-Y1 BecTH pacyeTsl 10 BEIOOPY CHIIOBOTO 00OPYJOBAaHHMS TEILUTOBBIX AJIEKTPOCTAHIHN

ITIK-2: Cnioco0eH nNpoBOANTbL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJIOIHEPreTHKHU U TeIJIOTeXHUKHU

Baagern:

[IK-2-B1 mMeToaukoi npoBeaeHus HCCAEJOBaHUI HA 000PYIOBAHUH TEIUIOBOU 3JIEKTPOCTAHIIUN

OIIK-2: Cnoco6eH 1eMOHCTPUPOBATH 3HAHHE U MOHHMAHHE MATEMATHKH U APYrAX (PyHIAMEHTAIbHBIX HAYK, JIE)KALIAX B
OCHOBE COOTBETCTBYIOLIEH HHKEHEPHOH CrIenaIn3aniu, IPUMEHSITh COOTBETCTBYIOIUI PU3NKO-MaTeMaTHYeCKH i
anmnapart, MeToAbl aHaJINu3a U MOJACJIUPOBAHUSA, TECOPCTUICCKOI0 M IKCIEPUMEHTAJIBHOI'0 UCCJICAI0OBAHUSA TIPU PEIICHUHN
npogeccHoHAILHBIX 32124

Baanernb:

OIIK-2-B1 nMeTs HaBBIKM IPIMEHEHHS IOIyIeHHOH HH(pOopManuy o pa3paboTKaM U UCCIETOBAHUAM TEIUIOBBIX IEKTPHUCCKUX
CTaHLUI

IK-1: Cnocoben MPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbIC TCIJIOBbIEC U MaJIbl€ TEIVIOLEHTPAJIHA, a
TAKXKE TCIJI0BbIC CCTH C UCITOJIB30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTui

Baagern:

[IK-1-B1 umeTs HaBBIKM BIaJCHUS] METOIUKOMN IPOSKTUPOBAHHS U IKCILTyaTalllH CHIOBOTO 3HEProoOOPyI0BaHHS TEIUIOBBIX
ANEKTPOCTAHIUN

4. CTPYKTYPA 1 COJAEP)XAHUE

Kon Haunmenopanue pasnenop u | Cemectrp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHImii pecypcbl padoThI
Pazgen 1. Pazpen 1.
BBenenue B
TeNJIO3HEPreTUKY
1.1 PasBuTne sHepreruku 4 2 OIIK-2-31 JI1.1 JI1.2 KM1
Poccuu. Cocrosinue OIIK-2-V1 JI1.3J12.1
SHEPreTUKU PETHOHA. OIIK-2-B1 IIK- | JI2.2 JI2.3
Texunyeckuii yposenb TOC 1-31 TIK-1-Y1 | D1 22 23 54
B [K-1-B1 TIK-2
Poccuu. /Jlex/ -Y1IIK-2-B1
1.2 CrtpyKTypa ynpaBieHHs 4 20 OIIK-2-31 J1.2 KM1,K P1
sHepreTukoi Poccun. OIIK-2-V1 JI1.3J12.1 M2
OCHOBHBIE TTOJIOKEHHSI OIIK-2-B1 IIK- | JI2.2 JI2.5
®DenepanbHbIX 3aKOHOB PD 1-31 TIK-1-Y1 | D1 52 D23 54
«O0 3JIEKTPOIHEPTETUKE IIK-1-B1 IIK-2
1 «O TermocHabxennm». /Cp/ -V1 IIK-2-B1

Pasnen 2. Paznen 2.
TemyioBbie cxembl TII]

2.1 Tuner TOC, ux TENI0BLIE 4 2 OIIK-2-31 JI1.1J11.2 KM1
cxeMbl. THITBI TEIIOBBIX OIIK-2-Y1 JI1.3
3JIEKTPOCTAHLIUH. OIIK-2-B1 IIK- JI1.4J12.1
ITokasaTenu TEImI0BOM 1-31 IIK-1-VY1 JI2.2J12.3
sxoHoMuyHOCTH KOC. [IK-1-B1 IIK-2 J12.4 J12.5
KombmHMpoBaHHas -Y1 IIK-2-B1 J2.6
BBIPA0OTKA EKTPOIHEPTUH 01323354

u TertoTsl Ha TOC.
I'a30TypOHMHHBIE H
naporazossie TOC. /JIex/




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

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

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

Paznen 3. Paspea 3.
TenJioBasi yacThb
JIEKTPOCTAHIMIA

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

Br160p ocHOBHOTO H
BCIIOMOTATEILHOTO
obopynoBanus. /JIex/

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

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

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

-Y1 IIK-2-B1




34

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

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

PEreHCPaTUBHOT'O ITOAOTPEBA.

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

60

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

JI1.1J11.2 KM1,K
J1.3 M2
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J2.6
012233 54

5. ®OHJ OIIEHOYHBIX MATEPUAJIOB

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

Kon
KM

KontponrsHoe
MEpPOTIPUATHE

ITpoBepsiemble
UHJIUKATOPBI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH




KM1

VYerHbll onpoc 1o
paszenam
JUCIUILITHHBI

IK-1-31;1IK-1-
V1;IIK-1-BL;IIK-2-
VI;IIK-2-B1

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

IK-1-31;1IK-1-
V1;IIK-1-BL;IIK-2-
VI;IIK-2-B1

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

TIK-1-31;1TK-1-
V1;TIK-1-B1;TTK-2-
V1;TIK-2-B1;0I1K-2
-31;0IK-2-V 1;0I1K
2-Bl

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

P2

Uccnenosanue
TCIJIOBOM CXEMBI
SHepreTu4ecKon
I'TY otkpeiToro
LIMKJIa

OIIK-2-31;011K-2-
V1;0lK-2-B1;[1K-1
S31IIK-1-V 1;[TK-1-
BI;[IK-2-Y I;ITK-2-

Pacuer u MogenupoBanue paboThl ra30TYpPOUHHOM YCTaHOBKU

Bl

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

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




O6pa3zen sK3aMeHaIIOHHOT0 Ouera:

MuHHICTEpCTBO HAyKH M BRICIIEro oopa3oBanus Poccuiickoit denepanun
HosoTpontxuii ¢pumman

®DenepabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIbHOTO YUPEKICHUS
Beicmrero o6pa3zoBaHus

HaunonanbHeI# HccaenoBaTeNbCKUN TEXHOJIOTHYECKHI YHUBEPCUTET
«MUCHUC»

Kadenpa 25mekTposHEpreTHKHI U 3JCKTPOTEXHUKU

BUJIET Ne 0

Juciuminnza: «TerioBble 2J1eKTpOCTaHLIUN)

Hampasnenue: 13.03.01

®dopma o0ydeHus: 3a09THas

®dopma npoBeIeHHs YK3aMeHa: MMCbMEHHAs

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

KomMmmbroTepHoe TecTHpOBaHHUE 10 pa3AenaM AUCIUILTHHbI

Kro B cooTBercTBUM ¢ DenepanbHbiM 3akoHOM OT 27.07.2010 Ne 190-D3 «O TeriocHadKeHUI» SIBISETCS OTPEOUTENEM TETUIOBOM
SHeprun’?

JIUIIO, TPHOOpETarolIee TEIUIOBYIO SHEPTHIO (MOIIHOCTD), TEINIOHOCUTENb ISl HCIIOJIb30BaHMS Ha MPUHAAJNISKAIINX €MY Ha MpaBe
COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBaHHH TEILIONOTPEOISIFONIMX YCTAHOBKAX JINOO IS OKa3aHUsI KOMMYHAJIbHBIX YCIIYT B
YaCTH TOPSIETO BOJOCHAOKEHUS M OTOTUICHUS

JIUIIA, OCYIIECTBILSIONINE IEITEILHOCTH B cepe OKa3aHMsi KOMMYHAJIbHBIX YCIYT B YaCTH OTOIUICHHS MTPOU3BOJICTBEHHBIX
MOIIIHOCTEN

IOPUIMYECKHE JINLA, [T0JYYHBLINE B yCTaHOBIEHHOM DeepalibHbIM 3aKOHOM MOPSIKE IPABO y4acTBOBATh B OTHOILIECHMSX,
CBSI3aHHBIX C OOpallleHNeM TETUIOBOM PHEPTHH Ha PHIHKE

Kakoii denepanbHbIil OpraH HCIONIHUTENBHON BIACTH OCYIIECTBISIET KOHTPOJB 3a 0€30IaCHOCTHIO TEIUIOBBIX YCTAHOBOK H CeTei?
®DenepalibHOE areHTCTBO M0 TEXHUYECKOMY PEryJIMPOBAHUIO U METPOJIOTHH

denepaibHas cayx0a Mo TPYLY U 3aHATOCTH

®denepanbHas cayx0a Mo HKOJOTHIECKOMY, TEXHOJIOTHUECKOMY H aTOMHOMY HAaJ130py

MuHucTEpCcTBO NPOMBILUIEHHOCTH U TOproeiu Poccuiickoii denepannu

KakoBa MOIITHOCTH 3HEPrOOOBEKTOB (TEIUIOBBIX M THIPOIEKTPOCTAHIINI), HAYMHAS C KOTOPOH JTOJKHBI OBITH Pa3padOTaHbI
SHEPTeTUIECKUE XaPaKTEPUCTUKNA 000PYIOBaHHS, YCTaHABIMBAIOIINE 3aBUCHMOCTh TEXHHKO-YKOHOMHYECKHX TTOKA3aTeNeH ero
PabOTHI OT MEKTPHUECKUX U TETIOBBIX HArPy30K?

10 MBT ans Teruoeix ¥ 20 MBT muist runpocranumii

30 MBrT ans teruoBsix 1 10 MBT muist runpocranumit

50 MBT ans Temnossix u 30 MBT it runpocranuumit

10 MBT ans teruoBsix u 30 MBT ans runpoctanuuit

B uem cocToWT NpUHIMNUANIEHOE OTINYNE KOHIEHCATHOHHBIX [ITY 0T TermopuKkannoHHbIX.
HaJIM4YKe KOHACHCATOPOB OTPabOTaHHOTO Hapa

HaJIMYUe KOHJIEHCATOPOB IIEPErpeToro napa

MMUTAaHUE TOJIBKO KOHEHCATOM, BO3BpPAI[aeMbIM C IIPOU3BOJICTBA

KOMOWHHPOBAHHBIM MPOHU3BOICTBOM JIEKTPHUECKOHN SHEPTUH U TEIIOBOM

MIPOU3BOJICTBOM TOJIBKO AJIEKTPUUECKON SHEPTUU

MIPOU3BOJICTBOM TOJILKO TETIJIOBOW SHEPTUU

Moryr i TOL pabotats B pexume KOC?

MOTYT

HE MOTYT

MOTYT TOJIBKO IPY HAIMYUH KOHIEHCATOPa

MOTYT TOJIBKO IIPH OTCYTCTBHH TEIUIOBOTO MOTPEOUTENS

Moryrt mu I[ITY KOC paborats B pexume TIL?

MOTYT

HE MOTyT

MOTYT TP HaJIAYUH TEIUIOBOTO MOTPEOUTENS

MOTYT IIPY HAJIMYUU CETEBOU IIOJOIPEBATENBHOM YyCTAHOBKU

YeM y10BIETBOPSETCS IPOU3BOACTBEHHAS TEIJI0BAs U OTONUTEIbHAS HATPy3Ka.
TOJIBKO I1ap

TOJIBKO ropsidasi BoJa

nap ¥ ropsdasi Boga

nap, ropstyasi BOJia 1 HarpeThlil BO31yX

J171st 4ero UCIoJb3yIOTCS CXEMBI C IIPOMEXKYTOYHBIM HIEPErPEeBOM Tapa.




JUIS TIOBBIIICHUS JABICHUS apa

JUIS TIOBBIILIEHUS TEMIIEPATyphI Mapa.

qutst moBbimenust KITJ1 snekrpocranuuu.

JUISL OTPAHUYCHUS KOHEYHO! BIIQXKHOCTH Hapa B TypOHHE.

Ju1st noBbliieHus KIIJ1 anekrpocTaHiny U OrpaHUYeHNs KOHEYHOM BIIaKHOCTH 1apa B
TypOuHe.

Brounsie TOC — a10:

TOC, cobpaHHBIE U3 OTACIBHBIX OJOKOB - MAPOTeHEePaTop, TYpOUHa, 1ea’spaTop, KOHICHCATOP

TOC, cocTaBieHHBIC 3 YHEPTOOIOKOB (B KOTOPHIX KK TypOoarperat NprucoeanHEH K ONpeeIEHHOMY ITaporeHepaTopy)
OC, BKIIOYAIONINE B CBOM COCTAB pa3IMYHbIE M0 HA3HAYEHHUIO OJIOKH (I1eXa) — BOJOTOATOTOBKH, TOTUTUBHEIHN CKIIa/,
TpaHcdopMaTopHast HOACTAHIUS U T.I1.

Heb6nounsie TOC — 310:

T3C, B KOTOPYIO HE BXOAAT HUKAaKue OJIOKH (I[exa) — BOAOMOATOTOBKH, TOIUTUBHBIN CKIIaJ, TpaHC(HOPMATOpHAS MOJCTAHINSA H T.II.
TOC, B KoTOpPO# TypbOarperaT cCoeMHEH MIIaBHBIMU TPYOOIIPOBOAAMHU CO BCEMH IapOreHepaTopaMy CTAaHIMH WM €€ YacTH

TOC, B cocraBe KOTOpOi HET Ny0IIB-0I0KOB

Haubonee BaxxuHble u mosnHble okazarenu padotsl TOC.

ce0ECTOMMOCTH EKTPOIHEPTUH U TEILIOTHI

yIETbHBIE PACXO/IBI TOIUTMBA Ha IPOU3BOJICTBO AIEKTPOIHEPTUH U TEILIOTHI
K03 (GHUIUEHTHI TOJIE3HOTO ACHCTBUS OCHOBHOTO 000PYIOBaHUS

K03 (HULIMEHT MOJIC3HOTO JEHCTBHS TEIIIOBOTO OTOKA

UYro npencrasnser coboit KII/I koHneHCAIMOHHOHM TypOOYCTaHOBKH.
OTHOIIIEHHE HTAIBIIUY Napa nepe] TypOUHON K SHTAIBIINK KOHIeHcaTa
OTHOILIEHHE II0JIE3HO UCII0JIb30BaHHOM TEIIOTHI K [10/IBEACHHON

OTHOIIEHHE UCTIOJIb30BAHHOM TEIIOTHI K MOABEICHHOMN

OTHOIIIEHHE TOTYUYEHHOH TEIIOTHI K U3PacX0JOBAHHOMY TOTIJIHBY

Yro sBIISETCS MOKA3aTeNIeM SHEPreTUIECKOi 3P PEeKTHBHOCTH TYpOOYCTAaHOBKH.
YIIeNbHBIN pacxo] mapa

YIOENBHBIN PacXo]l TETUIOTHI

yIAENBHBIN pacxo/l TOIUINBA

YIEIBHOE IPOU3BOACTBO JIEKTPOIHEPIUU

Kak Brusiet noBblIIeHHe HAYaIbHBIX TapaMeTPOB Mapa Ha TEIUIOBYIO SKOHOMHYIHOCTE TOC.
MOBBIIIAET TEPMUYECKHUH KIIJ| TEIUIOCUIOBOIO LIUKIA

MOHMKAET TEPMUUYECKUH KIIJI TEIUIOCHIIOBOIO LIUKIIA

MOBBIIIAET TEPMUUECKUH KIIJ| TEIUIOCUIOBOIO LUKJIA C OAHOBPEMEHHBIM CHUKCHUEM HAJECKHOCTH
MOHMYKAET TEPMUYECKUH KILI TEIUIOCUIOBOIO LIMKIIA C OJJHOBPEMEHHBIM YBEIMYCHUEM HAIECKHOCTH

Kaxk nomken noctynuTes onepaTUBHO-IMCIIETYEPCKUN IEPCOHAI B CIIy4ae, €ClIU MOJIyYeHHOE PACIOPSKEHHUE BIILIECTOSILIETO
OTIePAaTUBHO-AMUCIIETYEPCKOTO NMEPCOHANA TPEICTABIISETCS OINOOUHBIM?

BBITIOJIHUTH JIAaHHOE PACIOPSHKEHUE, HO 0053aTeIbHO CeNaTh 3alUCh B ONIEPATUBHOM JKypHaJIe

BBIMOJIHUTH TAHHOE PACIIOpshKEHUE OECIIPEKOCIOBHO

HE BBIIIOJIHATH JAHHOE PACIIOPSKEHUE HU B KOEM CIydae

HEMEJJIEHHO JIOJIOKUTH 00 OIIMOKE JIUITY, JaBIIEMy TaKO€ paclopsbKEHHe, B CIydae OATBEP)KICHHUS 3a1aHuUs BBITIOJIHUTE €0 U
CIIeNaTh 3alKCh B ONIEPATUBHOM KypHaje

Kakne ycTaHOBKHM ITMPOKO HUCTIONB3YIOTCS HA OTedeCTBEHHBIX TOC?

THAPABINYECKHIE

ANEKTPUIECKHE

ra30TypOUHHEIC

HapoBble

[pu pacmmpeHuy napa B MHOTOCTYIICHYATHIX TypOUHAX YEIbHbBIH 00BEM €ro OT CTYIECHH K CTYIICHH.
BO3PACTaeT

0CTaeTCsl HEU3MEHHBIM

BCE OTBETHI BEPHBI

YMEHBIIIAETCS

TypOuHBI, B KOTOPBIX BECh PaCIOIaraeMblii TEIUIonepenan mpeodpazyercs B KHHETHUECKYIO SHEPTHIO IIOTOKA B COILIAX, a B
KaHaJlaX MEXAy pabOYUMH JIONaTKaMU PaclIipeHus He MPOUCXOAUT (aBlieHHe pabovero Tejaa He MEeHsSeTcs).
aKTUBHBIC TYPOUHBI

MHOTOCTYTIEHYAThIe TYpOUHEI

OJIHOCTYIICHYaThIe TypPOHHBEI

pEaKTUBHBIC TYPOUHBI

PaboTa TypOUHBI KaK TEIUIOBOTO JBHUTATENS XapaKTEPU3YETCH ...

BHYTPEHHEH (MHIUKAaTOPHOH) MOITHOCTEIO

HET BEpHOTO OTBETA




9¢GeKTHBHOM (Ha Baly) MOIIHOCTBHIO
BHEIIHEH (MHAUKATOPHOW) MOLTHOCTBIO

Kakne TypOuHBI ycTaHABIMBAIOT HA COBPEMEHHBIX MOITHBIX TOC?
TPaHCIIOPTHBIE

HapoBbIe

Ta30BBIC

THIpPaBIHYECKUE

ITo xaxuM pHU3HAKaM Pa3HeNIOT JIEKTPHYECcKUe CTaHIMN? BeIOepruTe 0IMH MITH HECKOJIBKO OTBETOB!
10 BUJY UCIOJIb3YEMOI SHEPrUun

10 BUAY TEILIOBOIO JBUTaTEIA

10 BUAY IIEKTPUYECKOTO JBUraTENs

10 BUAY OTIIYCKaeMOM 3HEPIUu

BonsiHbie sK0OHOMAaK3€epsl, peHa3HaYeHHbIE AJIs TI0I0TPEBa
BCE MEPEUHCIICHHOE

IMUTATEILHON BOIbI

BOJIbI OBITOBOTO MOTPEOIEHNUS

YXOJSIIUX U3 KOTJIa ra3oB

ITo xakuM BUaM, UCHIOTB3YEMOTO paboyero Teria, moApa3AeisioTCs TeMIOBbIE ABUTATENN?
BriOepuTe 0AMH WM HECKOJIBKO OTBETOB!

ra3

TOTUTUBO

ANEKTPHYECTBO

nap

KonneHncannonHas ycTaHOBKA ITpeAHA3HAYEHA IS ...

CO3/IaHMs 3a MTapOBOH TypOMHOI! pa3zpekeHus (BaKyyMa) ¢ LieJIbl0 YBEJIMUCHHS HCIIO0JIb3YEMOTO TEIUIONEpenaia U MOBBIICHUS
tepmudeckoro KII/1 mapoTypOMHHOM yCTaHOBKH

CO371aHNUS 33 TapOBOH TYpOMHOM pa3pexeHHs (BaKyyMma) ¢ IeNbio cHIDKeHns Tepmudeckoro KII/I mapoTypOuHHOM yCTaHOBKH
yBenu4eHus: oobemMa oTpaboTaBILero napa napoTypOMHHON YCTaHOBKU

CO3/1aHMs 32 TapOBOH TypOMHOI pa3pexkeHus (Bakyyma) ¢ Lenbto yBenudeHus: KI1[] konaeHcaTopHO# ycTaHOBKI

OpHocTyneHuaTas akTUBHAs TypOHHA ObLIa IIOCTPOCHA
Bonerom

JlaBanem

ITapconcom

T'eponom

B HaCTOsIICe BpeMﬂ HpeI[CJILHaH MOIIIHOCTh OI[HOHOTO‘-IHOﬁ KOHI[eHcaHHOHHOﬁ Typ61/IHBI Ha BBICOKOC€ JAaBJICHUC HE HpeBI)IIHaeT.
100 MBTt

50 MBt

20 MBt

2,5 MBT

TypOuHBI MapOBBIE CTAIIMOHAPHBIC TSI TPUBOJIA TYPOOTEHEPATOPOB BBIMTYCKAKOTCS MOITHOCTBIO ...
ot 2,5 1o 1600 MBTt

60 MBT

ot 1600 MBT

1o 2,74 MIla

ITaporenepupyromye (MCapUTeIbHbIE) TOBEPXHOCTH HarpeBa
BriGepure 0J11H MM HECKOIBKO OTBETOB!

COEMHEHHBIE MEXKy COO0H KOIIEKTOPHI

KOHBEKTHBHBIII ITy4OK TPYyO

TOIIKa

9KpaHHBIE TPYOBI

Pabota TypOMHBI Kak TETJIOBOTO JBUraTeNsl XapaKTepU3yeTcs ...
3¢ GeKTHBHOM (Ha BaTy) MOIIIHOCTBIO

BHEIIHEH (MHANKATOPHON) MOIITHOCTHIO

HET BEpHOTO OTBETA

BHYTPEHHeH (MHIMKATOPHOI) MOLITHOCTBIO

Temnepatypa meperpeToro napa JOJKHA ITOAECPKUBATHCS IIOCTOSIHHOH ...
He Bcerza




BCeraa
TOJILKO B KOHBEKTUBHOM Ia30X0JI€
TOJIEKO TIPH MOICPIKaHUH MAaKCHMAaJIbHOTO HCIIOJIB30BAHMUS TEIUIOTHI YXOMANIMX U3 KOTJIA Ta30B

IIpu pacumpeHur mapa B MHOTOCTYNEHYAThIX TYpOUHAX yAENbHBII 00BEM €ro OT CTYNEHU K CTYIEHH.
BCE OTBETHI BEPHBI

YMEHBIIAETCS

OCTaeTCsl HEM3MEHHBIM

BO3PacTacT

Yrto 1omKHO OBITH 00ECIeUeHO MPH IKCIUTyaTallUH OXJIAAUTEIEH MUPKYIIIHOHHON BOIBI?

ONTHUMAJIBHBINA PEXUM pabOTHI U3 YCIOBUN TOCTHKEHHUS! HAUBBITOHEHIIIEr0 (IKOHOMUYECKOTO) BaKyyMa MapOTypOMHHBIX
YCTaHOBOK M OXJIaXKaaromas 3p(QpeKTHBHOCTh COITIACHO HOPMAaTHUBHBIM XapaKTepHCTHKAM

oxJTaKaarommas 3(pGEeKTHBHOCTH B COOTBETCTBHH C MPOSKTHON TOKYMEHTAIIHEH

MaKCHMaJIbHO BO3MOXKHBIH BaKyyM MapOTypOMHHBIX YCTaHOBOK

OINITHMaJbHBIE TEMIICPATYPHbIEC HAIIOPHI B KOHJICHCATOPAaX NapOTYPOUHHBIX YCTAHOBOK

KakoBa BenmunHa JOMYCTUMBIX IPHCOCOB BO3IyXa B TOIIKY M Ta30BBIM TPAKT 0 BBIXOMA M3 MTapOINeperpeBaTeNs s MapoBBIX
ra30Ma3yTHBIX KOTJIOB MapOMpPOU3BOIUTENLHOCTHIO 10 420 T/49ac?

He Gonee 5 %

He 6omee 6 %

He 6ouee 8 %

He 6onee 10 %

B xakoMm 3 yKa3aHHBIX CITy4aeB MEPCOHAN JOJDKEH HEMEJIEHHO OCTAaHOBUTH (OTKIIOUHTH) KOTEN?

Y TpeKpalieHun aercteus 6onee 50 % mpeaoXpaHUTENbHBIX KIAIaHOB MM JPYTHX 3aMEHSIOMNX UX MPEAOXPAaHUTEIbHBIX
YCTPOWCTB

MIPH HEZOMYCTUMOM IPEBBIILIEHUH TEMITEPAaTyphl METaljIa IOBEPXHOCTEN HArpeBa, eCiIM MOHU3UTh TEMIIEPaTypy U3MEHEHHEM
pexxuma paboThl KOTJIa HE yAaeTCst

TPH BBIXOJIC M3 CTPOSI BCEX IMCTAHIIMOHHBIX yKa3aTeneil ypoBHs BOJbI B OapabaHe KOTia

B kakux ciay4asx u3 IMepedrcIeHHBIX KOTEN JODKeH OBITh OCTAHOBJIEH IO PACTIOPSIKEHHUIO TEXHUIECKOTO PYKOBOIUTEISA
9NEKTPOCTAHINH C YBEIOMIIEHHEM JIMCIIETYepa SJHEPrOCUCTEMBbI?

TOJBKO B CITy4ae HEJOMYCTUMOTO MOBBIICHHUS TEMIIEpaTyphl METaJlIa TIOBEPXHOCTEH HAarpeBa, eCIIM IIOHU3UTh TEMIIEPaTypy
M3MEHEHHEM peKiMa paboTHI KOTIa HE YIaeTCs

TOJIBKO B CITydae Pe3KOTo yXy/UICHUs KauecTBa MUTATENbHOI BOJIBI 10 CPABHEHHUIO C YCTAHOBJICHHBIMH HOPMaMH

TOJIBKO B CIIy4ae BBIXOZA M3 CTPOsI BCEX JMCTaHIIMOHHBIX yKa3aTenei ypoBHs BOAbl B OapabaHe KOTia

B JIFOOOM U3 ITEPEUNCIICHHBIX CIydaeB, a TAKXKe IIPH HEUCTIPABHOCTH OTICTBHBIX 3aIIUT WM YCTPOWCTB JUCTAHIIOHHOTO 1
ABTOMATHYECKOTO YIPaBICHUSIH KOHTPOJIBHO-N3MEPHUTEIBHBIX IPHOOPOB

B Kakux cirydasx u3 NepednciIeHHBIX CHCTEMA 3alUThl TYPOUHBI OT MOBBIICHHS YaCTOTHI BPAIICHUs POTOpa (BKIIOYAst BCE €€
3IIEMEHTHI) JOJDKHA OBITh HCIIBITaHA YBEIMYCHHEM YaCTOTHI BPAIICHHS BBIIIC HOMHHAIBHOH?

TOJIBKO I10CJIE KallUTaJIbHOTO PEMOHTA

TOJIBKO TIPH MyCKe nocie pa3dopku aBToMaTa 0e30MacHOCTH

TOJIBKO TIePEeI UCITBITAHUEM CHCTEMBI PETYIMPOBAHHS COPOCOM HArpy3KH C OTKIIOYEHHEM I'eHepaTopa OT CETH

TOJIBKO TIOCJIC MOHTaXa TYpOUHBI

B JIFOOOM U3 MEPEUUCICHHBIX CIy4aeB

B kakoM H3 mepedncIeHHbBIX CITydaeB He JOIMYCKAeTCs SKCIUTyaTalys TPYIIBI IOJoTpeBaTesel BBICOKOTO JIaBICHUS,
00BeTMHEHHBIX aBapUHHBIM 00BOIOM?

TOJIBKO MPH OTCYTCTBUH MJIM HEHCIIPABHOCTH JIEMEHTOB 3aIUTHI XOTsI ObI Ha OJTHOM MOJJ0TPEBATENe BBICOKOTO JTaBICHUS
TOJIBKO MPH HEHCIIPABHOCTH KJIallaHa PErysATOpa YPOBHS JIFOOOTO TIOJI0TPEBATENSI BEICOKOTO JAaBICHUS

TOJIBKO TIPH OTKIIIOYESHUH TI0 TTapy JI000TO MMOA0TPEBATENS BBICOKOTO JTABICHHS

B JII00OOM U3 YKa3aHHBIX CITy4aeB

B kakux ciay4asx n3 IMepedrcIIeHHBIX TOITyCKaeTCs MycK TypOuHbI?

IPU HEHCIPABHOCTHU XOTS OBl OJTHOM U3 3aIIUT, JEHCTBYIOIMUX HA OCTAHOB TYpPOUHBI

IIPY HEUCIIPABHOCTH TEIUIOBOU U30JIALUH

TIPY HATHYUH 1e(DeKTOB CHCTEMEI PETyITHPOBAHHUS U ITapOpacIpeieNIeHNs, KOTOPhIe MOTYT IPUBECTH K pa3roHy TYpOHHEI
IIPY OTKJIOHEHUHU KAaueCTBa CBEXKETO Napa II0 XUMUUECKOMY COCTaBy OT HOPM

B Kakolf cpok JOJDKHBI OBITH MIPUHATHI MEPHI K CHIDKEHNIO BUOPALNK OAIUITHUKOBBIX ONOP HPH IPEBBIILICHIH HOPMAaTHBHOTO
3HaueHus 4,5 mmxc-1, Ho He Goee 7,1 Mmm*c-1?

He 6oiee 1 cyrox

He Oosiee 7 CyTOK

He 6oiree 20 cyTok

He 6osree 30 cyTok




B kakoM cioyuae TypOMHA IpH OTKa3e B paboTe 3alIUT MOXKET HE OCTAHABINBATHCS NIEPCOHATIOM HEMEATIEHHO?

B CJIy4ae HEAOMyCTUMOTO OCEBOT'O C/IBHIa POTOpPA

B CIIydae HEOIYCTHMOTO TIOHIDKECHHS Ieperaia JapJIeHIH «MacI0-BOA0pOI» B CHCTEME YIDIOTHEHHH Baja TeHepaTopa
B CIIy4ae HEZOIyCTHMOTO TOBBIIMICHHS JaBICHNS B KOHAEHCATOPE

B CJIy4ae 3aelaHKs CTOIOPHBIX KJIAIIaHOB CBEXEro Mapa WK Napa Iocie MpoMIieperpesa

B kakux ciydasx He ZOIyCKaeTCsl MyCK SHEproomoka?

TOJIBKO B CITydae HEHCIPABHOCTHU JIFOOO0H U3 TEXHOJIOTHUECKUX 3aIllUT, AEHCTBYIONINX HA OCTAHOB 000PYIOBaHUS SHEProOI0Ka
TOJIBKO B CIIy4ae HErOTOBHOCTH K BKJIFOUEHHIO OJIOYHON 00€cCOoIMBaIOIIEeH YCTaHOBKH

TOJIBKO NP HAJIMYUY HEUCIIPABHOCTH YCTPONCTB JUCTAHIIMOHHOIO YIIPAaBJICHHS ONEPATUBHBIMU PETYIUPYIOLUIMMU OpraHaMy, a
TaKkKe apMaTypoil, UCIOJIb3YeMOU NIPU JINKBUAALUY aBaPUNUHBIX CUTYaLUI

B JIFOOOM U3 MEPEUUCICHHBIX CIyJaeB, a TaKxkKe MPH NOBPEXKIEHUH OIOP U MPYKHUHHBIX OABECOK TPYOOIIPOBOIOB

B kaxkoM U3 IEepEedrCIeHHBIX CITy4acB 3HEProOIOK AOIDKEH OBITh HEMEICHHO OCTAHOBIIEH IIEPCOHANIOM P OTKa3e B paboTe 3aIuT
WU TIPU UX OTCYTCTBUU?

TOJIBKO B CIIy4ae OTKIJIIOUCHHS TeHepaTopa WK TpanchopMaropa 3Heprodioka u3-3a BHyTPEHHETO OBPEXKICHHS

TOJIBKO B CIIy4ae OTKJIIOYEHUS BCEX TUTATENbHBIX HACOCOB

TOJIBKO B CITy9dae NCUC3HOBCHNUS HANPSDKCHHUS Ha BCEX M3MEPHUTENBHBIX IPHOOPAX KOHTPOJISA SHEProbIoka

B JIFOOOM U3 MEPEUUCICHHBIX CIIy4aeB

B kakux ciydasx TEXHOJIOTHYECKHE 3aIUTHI JJOJDKHEI OBITH BBIBEICHBI M3 PA0OTHI?

TOJIBKO B CiIydae paboThl 000PYIOBaHUS B IEPEXOAHBIX PEXKUMAX, KOTIa HEOOXOIMMOCTh OTKIIFOUCHHUS 3aIUTHI OIpeIeNieHa
MHCTPYKLHEH 10 SKCILTyaTallid OCHOBHOTO 000pyI0BaHUs

TOJIBKO B CITy9ae OUYEBHIHOMN HEHCIIPABHOCTH 3aIIUTHI

TOJIBKO B CIIydae HEOOXOIMMOCTH MEPHOANIECKOTO OIPOOOBAHNS 3aIIHUTHI, €CII OHO NMIPOM3BOAUTCS Ha AEHCTBYIOIIEM
00opynoBaHNH

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4aeB

Kaxwue u3 nepeduncieHHbIX TpeOOBaHUI SABISIOTCS HEOOXOIUMBIMH MIPH MEPUOTUIECKOM OTIPOOOBAHUH TEXHOJIOTHUECKHUX 3aIUT?
nepe MyCKOM 3alUIaeMoro 000pyI0BaHUs MOCIIE €ro KalUTAILHOTO M CPETHEr0 PEMOHTA, a TAKXKe MOCIIe MPOBEACHUS PEMOHTA B
HEMSIX TEXHOJIOTHYECKUX 3aIIUT MPOBEPSIETCS] HCIIPABHOCTh M TOTOBHOCThH 3alTUT K BKIFOUSHHIO ITyTEM ONPOOOBAHUS HA CHTHAI
Ka)KIOW 3alUTHI U IEHCTBUS 3alUT Ha BCE UCTIOHUTEIbHBIE YCTPOIiCTBa

nepes MycKOM 3allUIIaeMoro 000pyI0BaHUs IOCIIE ero MpocTos Hosee 3 cyTOK MPOBepseTCs AeHCTBUE 3aLIUT Ha BCe
WCTIOJTHUTENLHBIC YCTPONCTBA, a TAKXKE OMEPAIIUH BKIIOYCHHUS pe3epBa TEXHOJIOTUIECKOTO 000pyI0BaHHUS

MIPH HEJOMYCTUMOCTH NMPOBEPKU UCTIOTHUTENBHBIX ONEPAIMi 3aIUT B CBSI3U C TEIJIOBBIM COCTOSHUEM 3aIlUIIAeMOTO
obopynoBaHus onpoOOBaHKE 3aIUTH MPOU3BOAUTCS O€3 BO3AECHCTBHS HA CTIOJHUTENbHBIE YCTPOHCTBA

BCE MEPEYHCIICHHbIE TPEOOBAHUS SIBJISIOTCS HEOOXOAUMBIMU

Kakoli cpok 1o ycTpaHEHUIO IPUYKH YXYALICHUS KaUeCTBa 1apa 10 HOPMaM COAEP:KaHUsl COCAUHEHUN HAaTPUsl, KDEMHUEBOMI
KUCIOTHI U yIETbHOHN IEKTPUYECKOI MPOBOAUMOCTH JIJIsl KOTJIOB C €CTECTBEHHOM UPKYIISILKEH yKa3aH HEBEPHO?

IPH NPEBBIICHUN HOPM He Oostee 4eM B 1,5 pa3a npuunHa JJOKHA ObITh YyCTPaHEHa B TeUCHHE 4 CYyTOK

TP TIPEBBIIICHHH HOPM He OoJiee 4eM B 2 pa3a IPUYMHA JOJDKHA OBITh YCTPaHEHA B TCUCHHE 72 9acoB

IpH MIPEBBIIICHUH HOPM He Oosiee 4eM oT 2 10 4 pa3 IpuYrHa JOJKHA OBITh YyCTPaHEHA B TeUCHUE 24 4acoB

IpU HEYCTPAaHEHHH HapyIIEHHH B yCTAHOBIEHHBIE CPOKH, a TaKXKe MPH MPEBLIIIEHNH HOPM OoJiee ueM B 4 pa3a uinu cHxeHnr pH
HIDKE 5,5 TypOrHA Ha OJIOYHBIX AIIEKTPOCTAHIMAX FITH KOTEN Ha 3JIEKTPOCTAHIUAX C ONEPEYHBIMH CBSA3SMH JOJIKHBI OBITH
OCTaHOBJICHEI HE TIO3JHEE YeM depe3 24 gaca [0 PEIIeHHI0 TEXHIYECKOTO PyKOBOAUTENS AJIEKTPOCTAHIINY C YBEAOMIICHHEM
JHCIIeTYepa SHEPTOCUCTEMBI

ITepBast MoJenb TBUTATENS, UCTIOIB3YIOIIETO PEAKTUBHYIO CHITY, ObLIa TIOCTPOCHA
T'eponom

JlaBanem

BoiabsToMm

Tecna

YacToTa BpalieH!H TypOOreHepaTopa, py YUCIIe Map MOJCOB p=2
750 06/MuH

300 06/Mun

1500 o6/Mun

3000 06/MuH

1000 06/Muu

HomuHasbHast moJiHasi MOIIHOCTB TeHepaTopa MOXKeET ObITh Ope/IeNieHa Mo cieayromei popmysie
Suom=Unom-Tnom/\3

Suom=3-Unom-Inom

Suom=Unom-Tnom/3

Snom=Unom-Inom

Suom=\3-Unom-Tnom




Kakoe mBeToBOE 1 OyKBEHHOE 0003HaUCHUE MPUMEHSIETCS U1 IMH MIPU TIEpEMEHHOM Tpex(dazHOM Toke?
UHBI (a3bl A - 3e5eHbIM, (asbl B - xentbiM, ¢assl C - KpaCHBIM [IBETOM
mrHEI (a3sr A - 3eneHbIM, (a3sl B - kxpacHBIM, (a3sl C - )KENTHIM I[BETOM
muHEI (Ga3er A - xxenTsiM, ¢dassl B - 3enensiv, ¢assl C - KpacHBIM I[BETOM
mIMHEL (ha3bl A - KpacHbIM, (a3sl B - 3enenbiM, ¢assl C - KeATHIM LBETOM

Kaxas aBToMaTHKa pe3epBUpYyeT OTKa3bl BBIKIIOUATENECH B 31ekTpoycTaHoBKax 110 kB u Bbime?
aBTOMAaTHUKa IOBTOPHOI'O BKJIFOYECHUS

aBTOMATUYECKOE BKIIIOYEHHE pe3epBa

aBTOMAaTHYECKOE PETYIIMPOBAHUE BO30Y KICHNS

YCTPOMICTBO pe3epBUPOBAHMS OTKA3a BBIKIIIOYATEIS

JIs KaKuX BO3AYIIHBIX JIMHUHA JOJDKHBI TIPETyCMATPUBATHCS (DUKCUPYIOIINE MPUOOPHI IS ONIPEACTICHUS MECT MOBPEKICHUN?
JUTS BO3AYIIHBIX JinHui 10kB mmuHo# 6osee 10 kM

JUTS BO3AYLIHBIX JIUHUH 35 KB 1 BbIme ymHON 6omee 15 km

JUtst BO3ayIHbIX TuHUE 110kB 1 BeItie anuHo# 6onee 20 kM

Kakwue n3 nmepedncieHHbIX 3aIIUTHRIX MEP MPUMEHSIOTCS IS 3aIUTHI JIIOAEH OT OPaKEHHUS dJIEKTPHUECKHM TOKOM TIPH
KOCBEHHOM IIPHKOCHOBCHUH B CIIy4yae MOBPEKACHHS H30ISLHH?

3alIMTHOE 3a3eMJICHUE

ABTOMAaTHUYECKOE OTKIIIOUCHHE TTUTAaHM

JIBOMHAS WJTH YCUJIEHHAST N30SI

CBEPXHU3KOE (MaJioe) HANpsKEHHUE

TM00ast U3 TIePEYNCICHHBIX MEP B OTICITHHOCTH WIIH B COYCTAHUH

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

Huxke 46 I'n

ake 45 I'g

Hrke 48,5 I'n

auxke 47 I'n

Kaxoe uBeToBoe 1 6ykBeHHOE 0003HaUEHUE TPUMEHSIETCS IS HYJIEBBIX pabounx (HEUTpanbHbIX) MPOBOJIHUKOB B
JNEKTPOYCTAHOBKAX ?

0003HauaroTcs OykBoi N u OeJIbIM IIBETOM

o0o3HavatoTca 6ykBoi H 1 romyOsIM 11BeTOM

obo3HavatoTcst OykBoi H u cepbim 1iBeTom

o0o3HavaroTcs OykBoi N 1 roryObIM I[BETOM

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

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

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

OT HOBBIIICHHON TEMIEPaTyphl BEPXHHUX CIIOEB Macia

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

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

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

JUIsl BCEX TIEPEYMCIEHHBIX

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

C TITyX03a3eMJICHHBIMH JTHOO0 ¢ 3 (HeKTHBHO 3a3eMIEHHBIMI HEHTPAISIMU

C M30JIUPOBAHHBIMU HefTpamsiMu

CKOJIBKO KaTeropui HaJIeXKHOCTHU 3JIEKTPOIIPUEMHHUKOB CYLLECTBYET?
JIB€ KaTEropuu

TPU KaTeropuu

YEThIPE KaTeropuu

IIITh KaTeropui

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

OJIMH CTaIlMOHAPHBIN 3a3EeMITUTEIh

JIBa CTALMOHAPHBIX 3a3EMIIUTEIIS




TPU CTAlIMOHAPHBIX 3a3EMJIUTEIS
3aBHUCHUT OT TUIA cXeMbI PY

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

He Hmke 93 %

He Hmke 95 %

ue ke 97 %

He Hmke 98 %

KaxoBbI JOMTyCTHMBIE HOPMBI CYTOYHOM YTEUKH B CYTOYHOTO pacxoja (C y4eToM IpoIyBOK) BOJOPOIa B TEHEPATOPE OT OOIIETO
KOJIMYECTBA ra3a mpu paboyeM AaBiIeHUU?

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

He 6oiee 3 % u He Gonee 8 % COOTBETCTBEHHO

He 6oitee 5 % u He 6osee 12 % COOTBETCTBEHHO

He 6oitee 7 % u He Gonee 12 % COOTBETCTBEHHO

KaxoBa BenmmunHa HanOoJbIIEro pabovero HanpsHKEHUs 171l BCeX TEeHEPaTOpPOB M CHHXPOHHBIX KOMITIEHCATOPOB?
He BoImre 105 % HOMHHAIBLHOTO
He BoIe 110 % HOMHUHATBEHOTO
He BoIe 115 % HOMUHATBHOTO

Kakas TeMmepaTypa BepXHHUX CIIOEB Maciia JOJHKHA ObITh y TpaHC(HOPMATOPOB U PEAKTOPOB C €CTECTBEHHBIM MACIITHBIM
oxyaxaeHneM M u oxnaxkaenneM [ mpu HOMAHATLHOW Harpy3Ke, €CJIH 3aBOIaMH-U3TOTOBUTEISIMA HE OTOBOPEHBI MHBIC 3HAUCHHSI
TeMIIepaTypbl?

ee Boie 75 °C

He BhIme 80 °C

He BoIIe 85 °C

He BoIIe 95 °C

Kakast meperpy3ka 1o TOKy JOIyCKaeTcsl Ha IEPUO/T MTOCIICaBApHUITHOTO PEXUMA s Kabelei, HaXoIAIIUXCs B OKCIUTyaTaliu 0oee
15 mer?

He JoJpKHA npesbimath 10 %

HE JIOJDKHA TpeBbImaTh 5 %

HE JOJDKHA MPEBbIATh 8 %

HE JOJDKHA MPeBBIaTh 3 %

KT0 npoBOAUT MEPHOANYECKIE OCMOTPBI TEIJIOBBIX HEPrOyCTAHOBOK?

00CITY>KUBAIOIINI TePCOHAT

PEMOHTHBII epcoHan

JIMIa, OTBETCTBEHHBIC 32 HCIIPABHOE COCTOSHUE M O€30MaCHYI0 SKCILTyaTalllio TEIUIOBBIX 3HEPrOYCTaHOBOK
CMENUaNbHO Ha3HAYCHHAsS! KOMHCCHS

Kem yTBepskaatoTcs roJ0BbI€ IIaHBl PEMOHTOB TEILIOBBIX 3HEPTOYCTAHOBOK?

PYKOBOAMTENEM OpraHu3aLuu

OTBETCTBCHHBIM 3 HCIIPAaBHOE COCTOSHIE M 0€30MAaCHYI0 SKCIUIYaTalluIo TEIIOBEIX SHEPTOYCTaHOBOK
HAYaJIbHUKOM CITY’KOBI TPOU3BOACTBEHHOTO KOHTPOJIS

TJIaBHBIM MEXaHHKOM

Kto mpoBoauT npueMKy TEIUIOBBIX SHEPTOyCTaHOBOK U3 KaTUTAIBHOTO PEMOHTA?
paboyasi KOMUCCH, Ha3HAUYCHHAS PACHOPSIUTEBHBIM JOKYMEHTOM MO OPraHU3aliu
koMmuccusi Pocrexnanzopa

Ciryk0a IPOU3BOICTBEHHOTO KOHTPOJIS OpTaHU3aIIH

ciyx0a TI1aBHOTO 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?
Deneparyn : OQUINATBHBIN page=book&id=57234
JIOKYMCHT
J12.6 Wuctpykius mo HoBocubupck : Cubupckoe
MIPEYNPEKICHUIO U YHHBEPCHUTETCKOE U31aTensCTBO, 2008,
JTUKBUIAINH aBapuil Ha http://biblioclub.ru/index.php?
TEIUIOBBIX IEKTPOCTAHIMAX : page=book&id=58001
CO 153-34.20.562-2003)
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 |LMS Canvas https://Ims.misis.ru/
32 | Omnnaiin 6ubaroTeka bubimoxyo https://biblioclub.ru
D3 | Hayunas snekrpoHHas 6HOIHOTEKA https://cyberleninka.ru/
D4 | Hayunas snekrponHast 6ubnnorexa https://www.elibrary.ru
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdme
I.6 |7-zip
I1.7 | bpayzep Google Chrome
1.8 Microsoft Teams
1.9 |Zoom
I1.10 | Bpayzep Opera
I1.11 | Bpaysep Yandex
I1.12 | Cisco packet Tracer A237:A2647.3.1
I1.13 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JJOCTyNa K 00pa30BaTENbHBIM pecypcam
1.2 |https://energybase.ru - KaTamor aMeKTPOCTAHIMI (ATOMHBIX, THAPABIMYCCKHX, TCIUIOBBIX H Ap.) U TOACTAHIIA MHpPa
N.3 |http://matlab.exponenta.ru/ - moapoOHBIC aBTOPCKUE PYKOBOACTBA MO npoaykram MathWorks;
.4 |http://window.edu.ru/ - enuHOe OKHO JOCTyNa K 00pa3oBaTENbHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onpIast TeXHUUECKast OMOIMOTEKA MO TEIIOTEXHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TermosHepreTukay;
WN.7 |http://www.rosteplo.ru/ - uHbGOpMAIIHOHHAS CHCTEMA IO TETTOCHAOKEHHIO.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcHalueHue
234 VYuyebHast aynutopust  ansg  3aHstuil | Kommiekr yue6Hoi MebOenu Ha 44 mecT At 00y4arOIMXCs,
JIEKIIHOHHOTO THIIA, NpPaKTHYECKUX | |  cTaMOHAapHBI KOMIBIOTEp Ui IperojaBareNs ¢
3aHATHI BBIXOZIOM B HHTEPHET, MPOEKTOP, O3KpPaH HACTCHHBIN,
KOJIOHKH, JIOCKa ayQuTOpHas MejoBas, BeO Kamepa,
nuneH3nonnsie  mporpammbl - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.
224 VYuebnass maboparopus (kommbloTepHbIi | KommuiekT yueOHONW Mebenun Ha 12 MecT i 00yJarouuxcs,

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




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

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOIIIUXCA

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




