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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 07.03.2023 ., 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 | Hay4Ho-uccnenoBaTenbckas paboTa

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

2.2.4 |IIpegnumnioMHas IpaKkTHKa

2.2.5 | TexHomorudeckue 3HEPrOHOCUTENN NPEANPUATHH

2.2.6 |DnexrpocHabxeHHe U 000PYIOBaHNE IPOMBIIIICHHBIX IPEAIPHATHIH

2.2.7 | OHeprocoOepexeHue B TEMIOIHEPTETUKE U TEIIOTEXHOIOTUHI

3. PE3YJIbTATBI OB YYEHMUA 11O JMCIUMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMH
KOMIIETEHIIMSIMUA

IK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJble TeNJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH € HCMOJIb30BAHNEM HU(POBBIX TEXHOJIOTHI

3HaTh:

ITK-1-31 pexxumbl paboTHI M ONTHMATBHBIC TTApaMeTphl dHeproodbopynoBanus Ha TOC

OIIK-2: CniocoGeH 1eMOHCTPUPOBAThL 3HAHUE H IOHMMAHUE MaTeMaTHKHU U APYIrUX pyHIaMeHTANbHBIX HaYK, JeKalluxX B
OCHOBe COOTBETCTBYIOILEH HHKEHEPHOH cenuaIn3alui, IPUMEHATh COOTBETCTBYIOINMIT (pu3nKo-MaTeMaTHYeCKHIi
anmapar, MeToJbl AaHAJN3a U MOJIeIHPOBAHHUS, TEOPETHYECKOTO U IKCIEPHMEHTAILHOTO HCCJIeJ0BAHNS NIPH PelieHHn
npogeccHoOHAIBHBIX 32124

3HaTh:

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

IIK-2: Cnioco6eH npoBOAUTH HAYYHbIE HCCIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMIOTEXHUKH

YMmerb:

TIK-2-Y1 umeTh HaBBIKH BIa/IEHUS METOAUKON HCCIEAOBAHHS CHIOBOTO SHEPTo000pyI0BaHHSI TEIIOBBIX AJIEKTPOCTAHIIHN

IIK-1: Cnoco6en NMPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TECIJIOBbIEC U MaJIbl€ TEIVIOLEHTPAJIHA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

YMmerb:

IIK-1-Y1 umeTs HaBBIKHM BIaJIeHUS METOAUKOHN MPOEKTUPOBAHHUS CHUIIOBOTO SHEPTOOOOPYIOBAHNUS TEIUIOBBIX JIEKTPOCTaHLUI




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 JI1.2 J12.1 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.




KoMmmbroTepHOe TecTHpOBaHUE MO pa3aenaM AUCIUTLTMHBI

Kto B coorBercTBuu ¢ DeaepanbHbiM 3ak0oHOM OT 27.07.2010 Ne 190-®3 «O TernocHabKeHU SBISETCS MOTPEOUTENIEM TEIIJIOBON
SHepruu’?

JIUIIO, IPHOOpETAaIoNIee TEIUIOBYIO SHEPTHIO (MOIIHOCTD), TEINIOHOCUTENb ISl HCIIOJIb30BaHMS Ha MMPUHAAISKAIINX €MY Ha MpaBe
COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBaHHUH TEILTONOTPEOAIOMINX YCTAHOBKAX JIUOO0 A OKa3aHUsI KOMMYHAJIbHBIX YCIIYT B
YaCTH TOPSYIEro BOJOCHA0KEHHS M OTOIICHHS

JIMIA, OCYIIECTBIAIONINE NeATeNIFHOCTE B chepe OKa3aHUs KOMMYHAIBHBIX YCIYT B YaCTH OTOIUICHHS IIPOU3BOJICTBEHHBIX
MOIIHOCTEH

IOPUJIMYECKHE JINLA, [TOJYYHBIINE B yCTaHOBIEHHOM DeepalibHbIM 3aKOHOM MOPSIKE IPAaBO y4aCTBOBATh B OTHOILIECHUSX,
CBSI3aHHBIX C OOpaIlleHHEM TEIUIOBOM PHEPTHH Ha PHIHKE

Kakoii ¢enepanbHBIif OpraH HCIOIHUTENBFHOH BIACTH OCYIIECTBIISIET KOHTPOJB 32 0€30II1aCHOCTHIO TEIUIOBBIX YCTAHOBOK H CETEH?
®DenepabHOE areHTCTBO MO TEXHUYECKOMY PEryJIUPOBAHUIO U METPOJIOTHH

®DenepasbHas ciayx0a o TpyLy U 3aHATOCTH

DenepanbHast Ciryk0a 10 3KOJIOTHIECKOMY, TEXHOJIOTHIECKOMY M aTOMHOMY HaI30py

MuHuCTEpCTBO NIPOMBIILIEHHOCTH U Toprosiu Poccuiickoii denepanuu

KakoBa MOIITHOCTH 9HEPrOOOBEKTOB (TEILUIOBBIX M THIPOIJIEKTPOCTAHIINIT), HAYMHAS C KOTOPOH TOJKHBI OBITh Pa3padOTaHbI
SHEPreTHYECKHe XapaKTePUCTHKN 000pyTOBaHN, YCTaHABIMBAIOIINE 3aBUCUMOCTb TEXHUKO-3KOHOMUYECKHX MTOKa3aTesei ero
paboTHI OT PNEKTPHUECKUX U TEIIOBBIX HATPY30K?

10 MBT ans terunoBsix u 20 MBT ans runpoctanuuit

30 MBrT ans teruioBsix 1 10 MBT uist runpocranuumit

50 MBT ans TemnoBsix u 30 MBT s runpocrannmit

10 MBT ans ternoBsix 1 30 MBT ans runpocTtanuumit

B dem cocTonT nmpuHOIMIHANIEHOE OTIHYHE KOHAeHCAIIMOHHBIX IITY 0T TermnopuKaoHHbIX.
HaJIIHe KOHACHCATOPOB OTPabOTaHHOTO Hapa

HaJIMYKe KOHAEHCATOPOB MEePerpeToro mapa

MUTaHHUE TOJIBKO KOHAEHCATOM, BO3BPAILlaEMBIM C IIPOU3BO/CTBA

KOMOMHHPOBAaHHBIM IIPON3BOJICTBOM JIEKTPUIECKOH SHEPIHH U TEIUIOBOI

MPOU3BOICTBOM TOJBKO MEKTPHUUECKON SHEPTUH

MPOU3BOJCTBOM TOJBKO TEIIIOBOM SHEPTUH

Moryr s TOII pabotats B pexnme KOC?

MOTYT

HE MOTYT

MOTYT TOJIEKO MPY HAIMYUH KOHIEHCATOpa

MOTYT TOJIBKO MPU OTCYTCTBUH TEMIOBOTO IOTPEOUTEINS

Moryt i I[ITY KOC padorats B pexume TIL?

MOTYT

HE MOTYT

MOTYT HPH HAJINYUH TEITIOBOTO OTPEOUTENS

MOTYT IIPH HAJIMYUN CETEBOH TIOAOTPEBATEIFHON YCTAHOBKA

YeM yHOBIIECTBOPSETCS MIPOU3BOACTBCHHAS TCIUIOBAS M OTOIHTENIbHAS HATPY3Ka.
TOJIBKO TIap

TOJIEKO Tropsiiast BoJia

nap ¥ ropsiqast Bojga

nap, ropsiaasi Bojia M HarpeThlid BO3IYX

J71s1 yero McNoNb3yrOTCA CXEMBI C IPOMEXYTOUHBIM IIEPETPEBOM Tapa.

JUTSI TIOBBIIICHUS IaBJICHUS 1apa

JUTSL TIOBBIIICHUS] TEMIIEPATYPHI 1apa.

Jutst moBbieHust KITJ1 anekrpocranuuu.

JUIS OTpaHUYEHHs KOHEYHOH BIQXKHOCTH Tapa B TypOHHE.

Jutst moBbleHust KITJI anekrpocTaniiny U orpaHnYeHnss KOHEYHOH BJIIAYKHOCTH Tapa B
TypOHHe.

bnounsie TOC — 3t10:

TBC, cobpaHHBIC U3 OTACIHHBIX OJOKOB - TAPOTEHEPATOP, TYpOUHA, Aea’paTop, KOHICHCATOP

TOC, cocTaBieHHbIE U3 YHEPTOOIOKOB (B KOTOPBIX KaXKABIH TypOoarperat NpuCcOSANHEH K ONpeeIEHHOMY TaporeHepaTopy)
OC, BKIIOYAIOIIKE B CBOM COCTAB pa3IMyHbIE [0 HA3HAUEHHIO OJIOKH (11eXa) — BOJOIOATOTOBKH, TOTUTUBHBIHN CKIIa,
TpanchopMaToOpHas MOACTAHIHS U T.I1.

He6nounsie TOC — 370!

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

T3C, B cocraBe KOTOpPOH HET Ay0IIB-0I0KOB




Haubonee BaxxHble u monHbIe TOKazaTenu padotsl TOC.

ce0ECTOUMOCTH 3IEKTPOIHEPTHU U TEIUIOTHI

yIeTbHBIE PACXO/IBI TOIUTHBA Ha TIPOU3BOJICTBO AIEKTPOIHEPTUH U TEILIOTHI
K03 (HUIUEHTHI TOJIE3HOTO ACHCTBUS OCHOBHOTO 000PyIOBaHUS
K02()(PUIIMEHT MOJIE3HOTO JeHCTBUS TEIUIOBOTO OTOKA

Yro npencrasuser coboit KII/1 koHneHCATMOHHOM TypOOYCTaHOBKH.
OTHOIIIEHHE SHTAIBIINY [apa nepel TypOMHO! K SHTAIBIINU KOHICHCATa
OTHOILICHYE IT0JIE3HO MCIIOJIb30BAHHOM TEIIOTHI K I10/{BEICHHON

OTHOIIICHHE MCIOIb30BaHHON TEIUTOTHI K ITOIBEICHHON

OTHOIIIECHHE TT0J[y9eHHOH TEIUIOTHI K H3PacX0J0BAaHHOMY TOILINBY

Uro siBrsieTcs mokaszareneM sHepreTuueckoi 3 (HheKTUBHOCTH TypOOYCTaHOBKH.
YAENBHBIN pacxo] napa

YICTBHBIN PacXo TEIUTOTH

YAETbHBIN PpacXoj TOIUIUBA

YAEIBHOE TIPOU3BOJICTBO NEKTPOIHEPTUH

Kak Bnusier noBblleHNE HaYaIbHBIX IapaMETPOB M1apa Ha TEIUIOBYIO 3KOHOMUYHOCTh TOC.
MOBBIIIAET TEPMUIECKHH KIIJ TEMIOCUIOBOTO UK

MOHIKAET TEPMUUYECKUI KIIJI TEIUIOCUIIOBOTO LIUKIIA

MOBBIIIAET TEPMUUECKUH KIIJ| TEIIOCUIOBOTO LUKIA C OAHOBPEMEHHBIM CHUXKEHUEM HAJEKHOCTH
HNOHMKAET TEPMUYECKUH KILJ TEIUIOCUIIOBOIO LIMKIIA C OJJHOBPEMEHHBIM YBEIMYECHUEM HAJECKHOCTH

Kak JAOJIKCH IMOCTYIIUTH OHepaTI/IBHO-I[I/ICHeT‘IepCKI/Iﬁ IEpCOHAJ B CiIy4daec, €CJIM IMOJTYYCHHOC paClIOPSIKCHUC BBIIICCTOAIICTO
OICPATUBHO-AUCTICTUYCPCKOTO IMEPCOHAJIA ITPEACTABIACTCA OIIHOOYHEIM?

BBIITOJIHUTH JaHHOE PaCOPAKECHUE, HO 00513aTEIBHO CAeJIaTh 3allUCh B OTICPATHBHOM KypHaJC

BBITIOJIHUTH JAHHOC pacCloOpsXKCHUC 6€CHpCKOCJ'IOBHO

HEC BBITIOJIHATE JAHHOC PACTIOPSKEHUE HU B KOEM ClIydac

HCMCIJICHHO OOJIOXKHUTH 00 omnoke JiMy, 1aBOIEMY TaKO€ paCoOpAKCHUE, B ClTyda€ MOATBCPIKACHUA 3aJaHU BBIIIOJIHUTDL €10 U
CICIaTh 3aIlIMCh B OIICPATHBHOM XYpHAJIC

Kaxue ycTraHOBKM HIMPOKO HCIIOJIB3YIOTCS Ha 0Te4ecTBEHHBIX TOC?

TUpaBIHYECKUE

JNIEKTPUUYECKUE

ra30TypOMHHBIC

HapoBbIe

I[pu pacmpeHny napa B MHOTOCTYIICHYATBIX TYpOUHAX YICIbHbBIH 00BEM €ro OT CTYIECHH K CTYIICHH.
BO3PACTaeT

0CTaeTCsl HEM3MEHHBIM

BCE OTBEThI BEPHBI

YMEHBIIAETCS

TypOuHBI, B KOTOPBIX BECh PacIoIaraeMbIii TEIUIoepenaa mpeodpazyercs B KHHETHUECKYIO SHEPTHIO IIOTOKA B COILIAX, a B
KaHaJTax MEeX1y pabOYNMH JIOMAaTKaMH PACIIUPEHUS HE IPOUCXOAUT (aBJIeHHE Pab0dero Teia He MEHSAETCS).
AKTHUBHBIC TYPOUHBI

MHOTOCTYTIEHUATHIC TYpOUHEI

OJHOCTYIICHYAThIC TypPOHHBI

pEeaKkTUBHBIC TYPOUHBI

PaGora TypOHHBI KaK TEIIIOBOTO JIBUTATENs XapaKTEePU3YETCH ...

BHYTpEHHEH (MHIUKAaTOPHOM) MOIITHOCTEIO

HET BEpHOTO OTBETA

3¢ GeKTHBHO# (Ha Baly) MOIIHOCTBIO

BHEIIHEH (MHANKATOPHON) MOITHOCTHIO

Kaxue TypOuHBI yCTaHAaBIMBAIOT HA COBPEMEHHBIX MOIIHBIX TOC?
TPaHCIIOPTHBIE

TapoBBIe

ra30BBIC

THAPABINYECKHIE

ITo xakuM IpH3HAKAM Pa3eNsIOT IeKTPHUECKre CTaHIK? BribepuTe oArH MM HECKOIEKO OTBETOB!
10 BUZY UCIIOJIb3YEMOI SHEPTUU

10 BUJY TEIIOBOIO JIBUIaTEIsA

10 BUAY IEKTPUUECKOTO JBUraTENs

10 BUAY OTIyCKAa€MOM 3HEPIUu

Bonasiabie sxoHOMai3epsl, peiHa3HaueHHbIE 7S TI0J0TPEBa
BCE IIEPEUHCIICHHOE
MMUTATEIbHOU BOIBI




BOJIbI OBITOBOTO HOTpEOIEeHHS
YXOJIIMX U3 KOTJIA ra30B

ITo xakuM BUaM, HCHIOTB3YEMOTO paboyero Teria, moApa3AeisIoTCs TEIIOBbIEC ABUTATENN?
Bribepure oUH WM HECKOJIBKO OTBETOB:

ras

TOTLIUBO

3JIEKTPUYECTBO

nap

KonnencannonHas ycTaHOBKA IpeAHA3HAYCHA IS ...

CO3/1aHUsl 3a MApOBOU TYpOMHOM pa3peskeHHs (BaKyyMma) C LENbI0 YBETHUEHHS UCTIONb3YEMOT0 TEIIoNnepenaia u NOBbILEeHHS
tepmudeckoro KIT/I mapoTypOMHHOW yCTaHOBKU

CO3/IaHusl 3a MApOBOW TYpOMHOM pa3peskeHus (BaKyyma) C IeNbIo CHIKeHus Tepmudeckoro K1/ mapoTypOHMHHO# ycTaHOBKU
yBeJIMueHus: 06beMa 0TpabOoTaBIIETO Mapa MapoTypOUHHON YCTaHOBKHU

CO3IIaHUs 3a NapoBOW TYpOUHOI pazpexeHus (Bakyyma) ¢ enbio ypennueHus KI1/] koHneHcaTopHOH yCTaHOBKH

OpHocTyneHuaTas akTUBHAS TypOHHA OBLIa IIOCTPOCHA
Bonsrom

JlaBanem

ITapconcom

T'eponom

B Hacrosiee BpeMst Ipeie/ibHas MOIHOCTh OTHONOTOYHOM KOHIEHCAIHOHHOM TYpOUHBI Ha BEICOKOE JaBJICHHE HE MPEBBIIIACT.
100 MBT

50 MBT

20 MBT

2,5 MBT

TypOuHBI MapOBBIE CTAIIHOHAPHBIE TSI TPUBO/IA TYPOOTeHEPATOPOB BBITYCKAIOTCS MOITHOCTBIO ...
ot 2,5 1o 1600 MBT

60 MBT

ot 1600 MBT

1o 2,74 MIla

[MTaporenepupyromnye (McapUTENbHBIC) TOBEPXHOCTH HarpeBa
Be1OepuTe 0iMH UM HECKOJIBKO OTBETOB:

COEIIMHEHHBIE MEX Ly COO0H KOIEKTOPHI

KOHBEKTHBHBII ITy4OK TPYyO

TOIKA

SKpaHHbIE TPYObI

PaboTa TypOUHBI KaK TEIUIOBOTO JBUIATENS XapaKTEPUIYETCH ...
3¢ GeKTHBHO# (Ha Baly) MOIIHOCTBIO

BHEIIHEH (MHANKATOPHON) MOITHOCTHIO

HET BEPHOTO OTBETA

BHYTpeHHEH (MHAWKAaTOPHON) MOIIHOCTHIO

Temmeparypa Ieperperoro mapa I0JbKHA MOIIEPKUBATHCS TOCTOSHHOM ...

He Bceraa

BCerzaa

TOJBKO B KOHBECKTUBHOM I'a30Xo01¢€

TOJIBKO IPU NOAACPKAHUN MaKCUMAJIbHOTO UCTIOJIB30BaHU TCIIJIOTHI YXOAAIINX U3 KOTJIa Ta30B

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

YMEHbBILAEeTCS

0CTaeTCsl HEM3MEHHBIM

BO3pacTaer

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

ONTUMAJBHBIN PeXXHUM pabOTHI U3 YCIOBHI TOCTIKCHUS HAaMBBITOAHEHIIIET0 (3KOHOMHYIECKOT0) BaKyyMa MapoTypOHHHBIX
YCTaHOBOK ¥ OXJIax1aroniast 3pPpeKTHBHOCTh COTTIACHO HOPMATHBHBIM XapaKTEPUCTUKAM

oxyaxaaouias 3pPEeKTUBHOCTh B COOTBETCTBHHU C MMPOEKTHON TOKYMEHTAIHel

MaKCUMaJIbHO BO3MOXKHBIH BaKyyM NMapoOTYpOMHHBIX YCTaHOBOK

ONITUMAJIbHBIC TEMIIEpATYpHBIE HAIIOPHI B KOHACHCATOPAX MapOTYPOMHHBIX YCTAHOBOK

KaxoBa BenuuuHa JOIyCTUMBIX IIPUCOCOB BO3/yXa B TOIIKY U Ta30BbII TPAKT O BBIXOJA U3 IIapOIeperpeBarens i MapoBbIX




ra30Ma3yTHBIX KOTJIOB MapONPOM3BOAUTENBHOCTRIO 10 420 T/9ac?
He 6onee 5 %

He 6oiree 6 %

He 6oiee 8 %

He 6omee 10 %

B kakoMm H3 yKa3aHHBIX CITy4aeB MEPCOHAN JOJDKEH HEMEJIEHHO OCTAHOBUTH (OTKITIOYHTH) KOTEN?

MU TpeKpanieHun aeicteus 6onee 50 % MpeaoXpaHUTENbHBIX KIATaHOB HIIH JPYTHX 3aMEHSIOMNX UX MPEAOXPAHUTEIBHBIX
YCTPOWCTB

P HEJOMYCTUMOM TPEBBIIIEHUH TEMITEPAaTyphl METaljIa IIOBEPXHOCTEH HArpeBa, €CIIM MOHU3UTh TEMIIEPaTypy U3MEHEHHEM
pexuMa paboThI KOTJIa HE yAaeTCst

IIPU BBIXOJIE U3 CTPOSI BCEX AUCTAHLMOHHBIX yKa3aTesned ypoBHs BOJBI B OapabaHe KOTIa

B kakux ciaydasx n3 IMepedrcIeHHBIX KOTEN TODKeH OBITh OCTAHOBJIEH IO PACIIOPSHKEHHUIO TEXHUIECKOTO PYKOBOIHUTEINS
3NIEKTPOCTAHINHU C YBEJOMIICHHEM AUCIIETYEpPa IHEPTOCUCTEMBI?

TOJIBKO B CJ1y4ac HEIOIyCTUMOIO IIOBBIIICHUS TEMIIEPATYPhl METajlIa IOBEPXHOCTEN HAarpeBa, €CIu IOHU3UTh TEMIIEPATYPy
M3MEHEHHEM peXKiUMa paboTHI KOTIa HE YIaeTCs

TOJIBKO B CIIy4ae PEe3KOro yXyALICHUs KaueCTBa MUTATENBHON BOJBI 10 CPABHEHUIO C YCTAHOBICHHBIMU HOPMaMU

TOJIBKO B CITydae BBIXOJ[a U3 CTPOsI BCEX NUCTAHIMOHHBIX yKa3aTenell ypoBHs BOJbI B 6apabaHe KOTIa

B JIFOOOM U3 NEPEUNCIICHHBIX CIIY4aeB, a TAKXKE ITPU HEUCIIPABHOCTH OTACIBbHBIX 3allUT WK YCTPOUCTB AUCTAHIIHOHHOTO U
ABTOMATHYECKOTO YIPaBICHUSIH KOHTPOIBHO-N3MEPHUTENBHBIX IPHOOPOB

B kakux ciy4asix M3 MepeyCcIICHHBIX CHCTEMA 3alIUThl TYpOMHBI OT MOBBIIICHUS YacTOThI BpallleH!s! poTopa (BKII04as BCe ee
SIIEMEHTHI) JOJDKHA OBITh HCTBITaHA YBEIIYCHHUEM YacTOTHI BPAIICHNS BBIIC HOMHHAIBHOMH?

TOJIBKO TIOCJIC KaIIUTAIFHOTO PEMOHTA

TOJIBKO HPH IyCKE TI0ciIe pa30opku aBTOMaTa 0€30I1aCHOCTH

TOJBKO HEPEJl UCIIBITAHUEM CHCTEMBI PETYJIMPOBAHUs COPOCOM HAarpy3KH C OTKIIFOUCHHEM I'€HepaTopa OT CETH

TOJIBKO TIOCIIE MOHTaXa TYpOWHBI

B JIFOOOM U3 IIEPEUUCICHHBIX CIIyJacB

B kakoM 13 NepeunCIIeHHBIX CITy9aeB He JIOMYCKAaeTCsl OKCILTyaTalysl TPYIIBI IOJorpeBaTesiell BRICOKOTO JIaBJICHHUS,
00BeTMHEHHBIX aBapUHHBIM 00BOIOM?

TOJIBKO TIPH OTCYTCTBUH WITH HEHCIIPABHOCTH JJICMEHTOB 3aIIUTHI XOTs OBl Ha OJJHOM MOJOIPEBATENE BHICOKOTO JaBICHUS
TOJIBKO MPH HEHCIIPABHOCTH KJIallaHa PErysaTopa ypOBHs JIFOOOTO TO0rPEBATENsI BHICOKOTO JAaBICHUS

TOJIBKO TIPH OTKIIIOYESHUH TI0 TTapy JI000TO MMOI0TPEBATENS BBICOKOTO JTABICHHS

B JIF0OOM U3 YKa3aHHBIX CITydaeB

B kxaxux cirygasx U3 epedrciIeHHbIX OITYCKaeTCs IycK TypOHHBI?

MIPU HEUCTIPABHOCTH XOTS OBl OJTHOHM M3 3aIHT, ASHCTBYIOIUX Ha OCTAHOB TYpOUHBI

IIPU HEUCIPABHOCTH TEIUIOBON HU3OJISILIUH

NPY HATMYUH 1e(EKTOB CUCTEMBI PETYIIHPOBAHUS U ITapOPaCIIPEACIICHNs, KOTOPhIE MOTYT IPUBECTH K Pa3roHy TYpOUHEI
TIPU OTKJIOHCHNH Ka4eCcTBA CBEKET0 Iapa M0 XUMUIECKOMY COCTaBy OT HOPM

B kakoii cpok TOJDKHBI OBITH MIPUHSTHL MEPHI K CHIYKEHHIO BHOPAIIMH MO IIIUITHUKOBBIX OIOP IPH HPEBBINICHUH HOPMATHBHOTO
3HaueHus 4,5 mmxc-1, Ho He Goee 7,1 Mmmxc-1?

He Ooiee 1 cyrox

He Gosiee 7 CYTOK

He 6onee 20 cyTok

He 6onee 30 cyTok

B kakom Cly4dae Typ6m1a IIpA OTKa3€ B pa60Te 3alIUT MOXKET HE OCTaHAaBJIMBATBHCS IEPCOHATIOM HeMe,I[J'IeHHO?

B CJIyda€ HEAOIIYCTHUMOI'O OCEBOI'0O CABUTI'a pOTOpa

B ClIy4a€ HEJOMMYCTUMOI'O TOHMKCHUS TIEPETIazia JTaBICHUN «MacjI0-BOAOPOI» B CUCTEME yHJIOTHeHI/Iﬁ BaJia T€HEpaTopa
B ClIy4ac HEAJOMMYCTUMOI'O NOBBIIICHU 1aBJICHUA B KOHACHCATOPC

B CJIy4dac 3a€JaHus CTOIIOPHBIX KJIAIIaHOB CBEXKCTO IMapa WA Iapa I10CJIC IIPOMIICPCIpEeBa

B kakux ciay4asx He JOIyCKaeTcs ITyCK dHeproodmoka?

TOJIBKO B CITydae HEHCHPaBHOCTHU JIFOOOH U3 TEXHOIOTUUECKUX 3aIllUT, AEHCTBYIONIMX HA OCTAHOB 000PyIOBaHUS SHEProOI0Ka
TOJBKO B CIIy4ac HErOTOBHOCTH K BKIIFOUEHHIO OJIOUHON 00€cCONMBaIOIEH YCTaHOBKH

TOJIBKO TIPH HAJIMYMH HEUCIIPAaBHOCTH YCTPOICTB TUCTAaHIIMOHHOTO YIPAaBJICHUS OTIEPATHBHBIMH PETYIHPYIOIINMH OPTaHaAMH, a
TaKKE apMaTypou, UCIOIb3yEMO MPH JIMKBUALIUN aBAPUIHBIX CUTYaLUi

B JIFOOOM U3 NEPEUNCIICHHBIX CIIy4aeB, a TAKXKe IPU MOBPEKACHUH ONOP M IPYXKUHHBIX OIBECOK TPYOOIIPOBOZIOB

B kakoM M3 NepeIHCIIEHHBIX CIIy4aeB YHEProOI0K JOKEH OBITh HEMEIJICHHO OCTAHOBIICH IIEPCOHANIOM IIPH O0TKa3e B paboTe 3aumr
WU TIPU UX OTCYTCTBUU?

TOJIBKO B CITy94ae OTKIIIOUEHHS TeHepaTopa Wi TpaHC(HOPMaTOpa SHEProOIIoKa M3-3a BHYTPEHHETO MOBPEKICHI

TOJIBKO B CIIy4ac OTKIIFOYEHUS BCEX IUTATENBHBIX HACOCOB

TOJIBKO B CITydae UCUE3HOBEHUS HANPSDKEHUS Ha BCEX M3MEPHUTENbHBIX MPHOOPaX KOHTPOIISA SHEProbiIoka




B JIFOOOM U3 IIEPEUUCICHHBIX CIIyJacB

B kakux ClIydasaX TEXHOJOTHYCCKUEC 3allIUThI JOJ’KHBI 6I>ITB BBIBCJICHBI U3 pa6OTBI?

TOJIBKO B CIIydae paboThl 000PyIOBaHUS B IEPEXOAHBIX PEXKUMAX, KOT[a HEOOXOIMMOCTh OTKIIFOUCHHUS 3alIUTHI ONpeeNieHa
WHCTPYKIMEH 10 SKCIUTyaTallud OCHOBHOTO 000PYIOBaHUS

TOJIBKO B CITy4ae OYCBHHOW HEHCIIPABHOCTH 3aIUThI

TOJIBKO B CITy4ae HEOOXOANMOCTH HEPUOANYECKOT0 ONPOOOBAHMS 3aIUThI, €CJIM OHO MPOU3BOUTCS Ha EHCTBYIOLIEM
o0opynoBaHUH

B JIFO0OM U3 MEPEUNCICHHBIX CIyYacB

Kaxwue n3 mepeduncieHHbIX TPeOOBaHUI SBISIOTCS HEOOXOIUMBIMH MPH MEPUOTUIECKOM OTIPOOOBAHUH TEXHOJIOTHUECKHUX 3aIUT?
nepes MycKOM 3allUIIaeMoro 000pyI0BaHUs OCIIE ero KaMUTaIbHOTO U CPEAHEr0 pEMOHTA, a TakkKe Mocje MPOBEeICHHS PEMOHTA B
HEMSIX TEXHOJOTHYECKUX 3aIIUT MPOBEPSIETCS HCIIPABHOCTh U TOTOBHOCTbH 3alUT K BKIFOUSHHIO MTyTEM ONPOOOBAHUS HA CHTHAI
Ka)KIOW 3alUTHI U IEHCTBUS 3aIUT HA BCE HCIIOHUTEIbHBIE YCTPOIICTBA

nepes MyCKOM 3allUIIaeMoro 000pyI0BaHUs TIOCIIE ero MPOCTost Oosee 3 CyTOK MPOBEPSETCs AeHCTBUE 3alIUT Ha BCe
HCTIOJIHUTENbHBIC YCTPOHCTBA, a TAKXKE OMEPAIIMH BKIIOYCHHUS pe3epBa TEXHOJIOTHIECKOTO 000pya0BaHHS

MIPH HEJOMYCTUMOCTH NMPOBEPKU UCTIOTHUTENBHBIX OTEPAIMi 3aIUT B CBSI3U C TEIJIOBBIM COCTOSHUEM 3aIUIIAeMOTO
o00opynoBaHus onpoOOBaHKE 3AIUTHI POU3BOAUTCS 0€3 BO3ICHCTBHS HA CTIOJTHUTENLHBIE YCTPOHCTBA

BCE MEpEUHCIIeHHbIE TPEOOBAHUS SIBISIOTCS HEOOXOAUMBIMU

Kaxoii cpok mo ycTpaHeHuIo IpUYHH YXyIIIEHUS Ka4eCcTBa Mapa 1o HOpMaM COAEP KaHUS COeIMHEHUI HaTpHsl, KpeMHHEBOU
KUCJOTHI ¥ YAETHHOHN IEKTPUYECKOI MPOBOAUMOCTH sl KOTJIOB C €CTECTBEHHOM UPKYJISIIKEH yKa3aH HEBEPHO?

TPY MIPEBBIIICHUU HOPM He OoJiee 4eM B 1,5 pa3a nmpu4nHa J0JDKHA OBITh YCTPaHEHa B TeUCHUE 4 CYTOK

TIPH TIPEBBIIICHAH HOPM He OoJiee 4eM B 2 pa3a MpUYMHA JOJDKHA OBITh yCTpaHEHa B TCUCHHE 72 4acoB

IIPH TIPEBBIIICHUH HOPM He Oosiee 4eM 0T 2 10 4 pa3 MpUYnHa JOJDKHA OBITh YyCTPaHEHA B TeUCHHE 24 4acoB

NIpY HEYCTPaHEHUU HAPYILIEHUH B YCTAaHOBJICHHBIE CPOKH, a TAaKXKe MPH MPEBBILIEHIH HOPM OoJiee ueM B 4 pa3a win cHkeHuu pH
HIDKE 5,5 TypOuHA Ha OJIOYHBIX AIIEKTPOCTAHIMAX MITH KOTEN Ha 3JIEKTPOCTAHIUAX C ONEPSYHBIMH CBA3SMH JOJIKHBI OBITH
OCTaHOBJICHBI HE NT03JHEE UeM uepe3 24 yaca 110 PeleHUI0 TEXHUUECKOTO PYKOBOIUTENS JEKTPOCTAHLIUY € YBEIOMIICHUEM
JICIIETYEPA SHEPIrOCUCTEMBI

IepBas Mozesb IBUraTENIs, UCIIOIB3YIOIIET0 PEAKTUBHYIO CHITY, ObLiIa MOCTPOCHA
T'eponomM

JlaBanem

BoabsTom

Tecma

YacroTa BpalieHuu TypOoreHepaTtopa, mpy Yuciie map mojrocoB p=2
750 06/MuH

300 06/MuH

1500 o6/Mun

3000 06/MuH

1000 06/MuH

HomuHanbHast moJiHasi MOIIHOCT T€HepaTopa MOXKeT ObITh ONpeIeNeHa 1o ciaeayroieii popmysie
Suom=Unom-Tnom/\3

Suaom=3-Unom-Inom

Suom=Unom-Inom/3

Suom=Unom-Inom

SuomM=V3-Unom-THom

Kaxoe 11BeToBoe 1 OykBeHHOE 0003HAUCHUE IPUMEHSIETCS! VISl LIMH IPH TIEpEeMEHHOM Tpexda3zHoM Toke?
mrHEI (assr A - 3eneHbIM, (a3sl B - sxentsiM, ¢Gasel C - KpacHBIM I[BETOM
muHEI (a3el A - 3eneHbIM, (a3sl B - kpacHbIM, (a3sl C - )KENTHIM I[BETOM
IMHBL a3kl A - )KenThIM, (Gassl B - 3enensiv, dazbl C - KpaCHBIM LIBETOM
IUHBI (a3bl A - KpacHbIM, a3kl B - 3enensim, ¢asbl C - KeNThIM BETOM

Kakas aBTOMaTHKa pe3epBUpYyeT OTKA3bl BRIKIIOYATENeH B aNeKTpoycTaHOBKax 110 kB u Beire?
aBTOMAaTHKa MOBTOPHOTO BKITIOYEHHS

aBTOMATUYECKOE BKIIIOYEHHE pE3EPBa

ABTOMATHYECKOE PETyINPOBAHIE BO3OYKICHHS

YCTPOUCTBO pe3epBUPOBAHUS OTKA3a BBIKIIFOYATENS

JIJs KaKuX BO3YNIHBIX JIMHUH JOJDKHBI TIPETyCMATPUBATHCS (UKCHPYIOIINE IPHOOPHI ISl ONIPEACTICHUS MECT MTOBPEKICHIN ?
JUTs BO3AYIIHEBIX iuHui 10kB mmuHo# 6onee 10 kM

JUTSL BO3AYIIHBIX JIWHUE 35 KB 1 BbIle 1uymmHO# Oonee 15 kM

JUTSE BO3AYIHBIX JinHUH 110kB 1 BeIIe anmuHOM 6onee 20 kM

Kakue u3 TIEPEUYUCIICHHBIX 3alIUTHBIX MEP NPUMCHSAIOTCA JJIs1 3allIUThI HlO,Z[eﬁ OT MMOPAKEHUS DJICKTPUICCKUM TOKOM IIpU




KOCBEHHOM IIPHKOCHOBEHHUH B CIydae MOBPEXKACHUS 30N
3aIUTHOE 3a3CMJICHUE

ABTOMATHYECKOE OTKIFOYCHUE TUTAHUS

JIBOITHAS FJIH YCUICHHAS H30JIAII

CBEPXHHU3KOE (MaJloe) HAPSHKEHNE

1r00ast M3 TIEPEUUCIICHHBIX MEP B OTJIEIBHOCTH MM B COUCTaHUH

CHuXeHHUe 4acTOTHI HHKE KaKOTO YPOBHS JIOJHKHO OBITH TOJTHOCTBIO UCKITIOUEHO aBTOMATHYECKUM OTPaHMYEHNUEM CHUKEHHS
Y4acTOTHI?

Hxke 46 I'n

Huxe 45 I'n

ake 48,5 I'n

ke 47 I'g

Kakoe nBeToBOE 1 OyKBeHHOE 0003HAUCHUE IPUMEHSIETCS AJIs HYJIEBBIX pabounX (HEHTpaIbHbIX) IPOBOIHHKOB B
JNEKTPOYCTAHOBKAX ?

0003HaygaroTcs OykBoi N 1 OeJIbIM IIBETOM

obo3HavatoTca 6ykBoi H 1 romyOsIM 1iBeToM

o6o3HauatotTcs OykBoit H u cepriM 11BeTOM

0003HayaroTcs 0ykBoi N 1 roryObIM IIBETOM

OT KaKux U3 BUIOB NOBPEXKICHUH I HCHOPMAIBHBIX PEXKUMOB paboThl TpaHchopmartopa [IpaBunamu ycTpoiicTa
3JIEKTPOYCTAHOBOK HE MPEIYCMaTPUBAIOTCS YCTPOHCTBA pereHON 3aIinThl?

0T MHOTO(a3HBIX 3aMBIKAHUH B 0OMOTKaX M Ha BEIBOJIAX

0T 0HO(a3HIX 3aMBIKAaHHI HA 3€MIII0 B 0OOMOTKE U Ha BBIBOJAX, IIPHCOCIMHEHHBIX K CETH C IIyX03a3eMJICHHON HEHTPaIbio
OT BUTKOBBIX 3aMBIKaHUI B 0OMOTKax

OT IOBBIIIEHHOHN TeMIIEpaTyphl BEpXHUX CIOEB Maciia

Jlns KakuX U3 MepeyrCcIeHHbIX CIy4aeB JODKHBI IPEAyCMaTPUBAThCS YCTPOUCTBA aBTOMAaTHYECKOTO BBOA pe3epBa?

TOJIBKO JJIsl BOCCTAHOBJICHHUS ITUTaHUSI HOTPEOHTENEH ITyTeM aBTOMATHYECKOTO IIPHCOSIMHEHUS PE3EPBHOTIO UCTOYHHKA TUTAHUS
TIPH OTKITIOYEHHH pad0vero HCTOYHUKA TUTAHMS, IPUBOJSIIEM K 00€CTOYCHHUIO AIEKTPOYCTaHOBOK MOTPEOUTENS

TOJIBKO JUISI aBTOMATHUECKOTO BKIIIOYEHHS PE3CPBHOTO 00OPYI0BAaHMS IIPH OTKIIOUCHUH Pabodero 000pya0BaHUs, IPUBOISIIEM K
HapYIIEHUIO HOPMAaIbHOTO TEXHOJIOTHYECKOro mpolecca

JUISL BCEX TIEPEUNCIIEHHBIX

C xaKkuM peXHMOM HEeHTpasl MOXKeT IpeaycMaTpuBaThes paboTa aneKTpruueckux cerer HampsokeHueM 110 kB?
TOJBKO C ITyX03a3eMJICHHBIMH HEHTpasiMu

C TITyX03a3eMJICHHBIMH JTHOO0 ¢ 3 (HeKTHBHO 3a3eMICHHBIMU HEHTPATIIMU

C M30JINPOBAHHBIMU HEHTpasiMu

CKOIIBKO KaTeropuii HaJieXXHOCTHU MEKTPONPUEMHHUKOB CYILECTBYET?
JIBE KaTErOpUH1

TPH KaTeropuu

4eThIpe KaTeropuu

IISITh KaTeropui

CKOJIBKO CTallMOHAPHBIX 3a3€MIIUTENEH, Kak MPaBUiIo, TOJKHA UMETh CEKLUs (CUCTeMa) IIMH pacpeleIuTeNbHbIX YCTPOHCTB 35
KB u BbI1IE?

OJIMH CTAI[OHAPHBIN 3a3eMINTEIb

JIBa CTAllHOHAPHBIX 3a3eMIIUTENS

TPHU CTAI[MOHAPHBIX 3a3€MITUTENs

3aBUCHUT OT TUIa cxeMbl PY

Kakoii moimkHa OBITh YHCTOTA BOJOPOAA B KOPIIycaxX I'eHEPaTOPOB ¢ HEMOCPEACTBEHHBIM BOJOPOAHBIM OXJIaXKICHUCM H
CUHXPOHHBIX KOMIICHCATOPAX BCEX THITOB?

He Hmke 93 %

He Hmke 95 %

He Hmxe 97 %

He Hmke 98 %

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

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

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

He 0osee 5 % u He 0omee 12 % cOOTBETCTBEHHO

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

KakoBa BennunHa HanOOJbIIEro pabovYero HaMpsHKEHUs Ui BCeX TeHepaTOPOB U CHHXPOHHBIX KOMIIEHCATOPOB?




He Boimre 105 % HOMHHAILHOTO
He BoImie 110 % HOMHHAIBEHOTO
He BoIe 115 % HOMUHAIBHOTO

Kakas Temreparypa BepXHHX CJIOCB Maciia I0JDKHA OBITh Y TpaHC(OPMATOPOB U PEaKTOPOB C €CTECTBECHHBIM MACIISIHBIM
oxJaxaeHueM M u oxnaxaeHueM [ mpy HOMHHAIBHOM Harpy3Ke, €Ci 3aBO1aMU-H3TOTOBUTESIMA HE OTOBOPEHBI MHBIC 3HAYCHUS
TeMIeparypsi?

ee Boie 75 °C

He BoIe 80 °C

He BhoIIe 85 °C

He Bei1ie 95 °C

Kakast meperpy3ka 1o ToKy JOIMyCKaeTcsl Ha MEPUO/] MOCICaBapHUITHOTO PeXXUMa 15 KaOeel, HaXOIAIIMXCS B OKCIUTyaTalu ooee
15 mer?

He JoJpKHA mpeBbImath 10 %

HE JIOJDKHA TpeBbImaTh 5 %

HE JOJDKHA MPEBHIATh 8 %

He JI0JKHA IpeBbImaTh 3 %

KT0 npoBoauT nepruoandecKie 0CMOTPBI TEIMIIOBBIX SHEPTOYCTaHOBOK?

00CITY>KMBAIOIIN TTePCOHAT

PEMOHTHBIN IEPCOHAI

JIMIa, OTBETCTBEHHBIC 32 HCIIPABHOE COCTOSHUE M OE30MaCHYI0 SKCILTyaTalllio TEIUIOBBIX 3HEPIOYCTaHOBOK
CIICIIMAJIbHO Ha3HA4YCHHAas1 KOMHUCCHA

Kem yTBeprkaaroTCst TO0BbIE TIAHBl PEMOHTOB TEIIOBBIX YHEPrOYCTAHOBOK?

PYKOBOZMTENEM OPraHU3aluu

OTBETCTBEHHBIM 3a HCIIPABHOE COCTOSIHUE M OE30MACHYI0 SKCILTyaTallHIoO TEIUIOBBIX 3HEPIOYCTAHOBOK
HAYaJIbHUKOM CITY’KOBI TPOU3BOACTBEHHOTO KOHTPOJIS

[JIaBHBIM MEXAHUKOM

Kto mpoBoanT NpreMKy TEIUIOBBIX SHEPTOyCTAaHOBOK M3 KalTUTATBHOTO PEMOHTA?
pabouast KOMHUCCHS, Ha3HAYEHHAs! PACIIOPSAUTEIbHBIM JJOKyMEHTOM 110 OpTraHU3alin
komuccust Pocrexnanzopa

ciryx0a MPON3BOACTBEHHOTO KOHTPOJIS OPraHU3aInU

ciry0a TTTaBHOTO MEeXaHHUKa

5.4. MeToauka olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHe

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHHS, IIPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISAETCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECKHE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIAET HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIMH ITPEIoAaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaloIUiics HerTyOOKie TeOpeTUIeCcKre 3HaHUs, IPOSIBIIAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIeM.

OlrieHKa «HEYJIOBIETBOPUTEIHHO» BBICTABIISETCS, KOTAA 00yJarolIuiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IIPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENFHOCTHIO U3IIOKEHNUS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPABUTh JaKe IIPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
TMIOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec
JI1.1 | beicrpunkuii I'.®. OCHOBBI PHEPTETHKHA: YICOHHUK Mocksa: Knopyc, 2012,
JI1.2 | KynunoB A.A. TeruoBbie ANEKTPUUECKUE Mocksa: UHOPA-M, 2013,

craHud. CXeMBI 1
obopynoBaHue: yaeOHOE
nocobue




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.3 | ®ununmosa T.A. OHepreTUdecKre pexuMBbl Mocksa: HOpaiit, 2019,
ANEKTPUYCCKUX CTAHLIUH U
AIEKTPOIHEPTETHICCKIX
CHCTeM: yIeOHHK
JI1.4 | T.A. ®ununnosa, Ontumu3aIis pexxuMoB Hosocubupck : HI'TY, 2016,
KO.M. Cugopkun, AT. |snekrpocraHuuii u http://biblioclub.ru/index.php?
Pycuna SHEPrOCUCTEM : YUCOHUK page=book&id=438316
6.1.2. Jlono/HUTEIbLHAS JIATEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
JI2.1 |I'masbipun M.B. ABTOMAaTH3MPOBAHHbIE Hosocubupck : HI'TY, 2011,
CUCTEMBI yIIPaBICHU http://biblioclub.ru/index.php?
TETUIOBBIMHU page=book&id=228766
SNIEKTPOCTAHIMAMH : yueOHOE
nocobue
JI2.2 |C.A. benses, A.B. Hanexnoctn Towmck : U3narensctBo ToMckoro
Bopo0res, B.B. TEIUIO3HEPreTUUECKOTO MOJUTEXHUYECKOTO yHUBepcurera, 2015,
JIuTBaxk. obopynosanusa TOC : yueboe URL.: http://biblioclub.ru/index.php?
mocooue page=book&id=442071
JI2.3 | H.B. Konowmuen, H.P. |Pexumbl paboThI 1 Tomck : U3parenpcTBO ToMcKOro
ITonomapuyxk, I'.A. OKCIUTyaTalus MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
Enruna 3IIEKTPOOOOPYIOBAHUS http://biblioclub.ru/index.php?
SNEKTPUIECKUX CTAHLUH : page=book&id=442113
yaeOHOe Tocobue
J12.4 | Jlyknuuxuii B.B. 3aJjauHUK 110 TEIUIOBBIM Mocksa ; Jlenunrpan : 'oc.
ANIEKTPUUECKUM CTAHIUAM SHepreTudeckoe u3a-so, 1956,
http://biblioclub.ru/index.php?
page=book&id=230925
JI2.5 [IpaBuia TexHn4YeCKOU HoBocubupck : Cubupckoe
OKCIULyaTallu! JJIEKTPHYECKUX YHUBEPCUTETCKOE U3AaTeNbCTBO, 2011,
cTaHUu# u ceredt Poccuiickoit http://biblioclub.ru/index.php?
deneparyu : 0QUIHTATHHBIHN page=book&id=57234
JIOKyMEHT
J12.6 Wucrpykmms o Hosocubupck : Cubupckoe
MpenyNpeKICHUIO U YHUBEPCUTETCKOE U3AaTeNbCTBO, 2008,
JIUKBUIAIMH aBapuil Ha http://biblioclub.ru/index.php?
TEIUTOBBIX AIIEKTPOCTAHIIHSX : page=book&id=58001
CO 153-34.20.562-2003)
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAUOHHOM ceTu « AHTepHeT»
91 |LMS Canvas https://Ims.misis.ru/
92 | Onmaiin 6ubnuortexa bubmmoxyo https://biblioclub.ru
D3 | Hayunas snexkrponHas OmOimoTexa https://cyberleninka.ru/
D4 | Hayunas snekrpoHHas OHOIHOTEKA https://www.elibrary.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 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
1.8 Microsoft Teams
1.9 |Zoom
I1.10 | Bpayzep Opera
I1.11 |Bpayzep Yandex
I1.12 | Cisco packet Tracer A237:A2647.3.1
I1.13 |MATLAB & Simulink

6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX




N.1 |window.edu.ru - emuHOE OKHO JOCTyNa K 00pa30BaTeNbHBIM pecypcam

N.2 |https://energybase.ru - KaTamor 3eKTPOCTAHINI (ATOMHBIX, THAPABINIECKHX, TEIUIOBBIX U Ap.) W IOACTAHIINHA MHpa

N.3 |http://matlab.exponenta.ru/ - moapoOHBIE aBTOPCKHE PYKOBOACTBA Mo IpoaykraM MathWorks;

.4 |http://window.edu.ru/ - emuHOEe OKHO JOCTyHa K 00pa30BaTEbHBIM pecypcam;

N.5 |http://teplokot.ru/ - 6onpias TeXHUUECKass OMOIMOTEKA MO TEIIOTEXHUKE;

N.6 |http://www.tepen.ru/ - xxypHan «TemnosHepreTuka;

N.7 |http://www.rosteplo.ru/ - uHpopMaIMOHHAS CHCTEMA IO TEIIOCHAOKEHHUIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. | Hasnauenue OcuHarenne
234 VuebHas  aymuropus i1 3aHATHH | KoMruiekt yueOHol Mebenmn Ha 44 MecT Ui oOydaromumxcs,
JIEKIIUOHHOT'O THIA, IIPAaKTUYeCKUX | 1 cranuoHapHBId KOMIBIOTEp U1 IPENOAaBaTeNs ¢
3aHATUH BBIXOJJOM B HWHTEpPHET, NPOEKTOp, O3KpaH HACTEHHBIH,

KOJIOHKH, JIOCKa ayIMTOpHas MenoBas, BeO Kamepa,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,

arTuBHpyc Dr.Web.
224 VYuebnas mabopatopus (xommbioTepHbIH | KoMiuiekt yueOHoi Mebenmn Ha 12 mMecT s obydaromuxcs,
KJIacc) 12 cranmMoOHapHBIX KOMIIBIOTEPOB I CTYJAEHTOB, 1

CTallMOHApHBI KOMIIBIOTEp JUIsi IperojasaTens (Bce c
BBIXOJIOM B HHTEPHET), MPOEKTOp, OKpaH HACTEHHBbIH,
KOMMYTaTop, JOCKa ayIuTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,

arTuBHpyc Dr.Web.
121 Vuebnas  aymuropus i 3aHATHH | KoMIulekt yueOHOH Mebenmu Ha 56 mMecT it oOydaromuxcs,
JICKITUOHHOT'O THIIA, TMPAKTUYCCKUX 1 CTaHI/IOHapHBIfl KOMITBIOTED IJIA mpenogaBaTeiid (BI)IXOI[ B
3aHATHI HUHTEPHET), NPOCKTOP, SKPaH HACTCHHBIN, KOJNOHKH, JOCKa

aynuTopHasi MenoBasi, BeO kamepa Logitech, nuiieH3noHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOINUXCA

B npomnecce n3ydeHns AUCIUILTHHEI BRIICIAIOT J[BA BU/Ia CAMOCTOSATEIBHON pabOTHI: - ayANTOPHAS; - BHEAYAUTOPHASI.
AynuTopHas caMOCTOsITeNbHas paboTa 0 AUCIUILIHHE BBIOIHAETCA Ha yUeOHBIX 3aHATHUSX 110J] PyKOBOJCTBOM HpeENoiaBaTels.
BHeaynuropHas camocTosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHSEMAas BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTels, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AUCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6oree > PEeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENEHOH paboTHI IO TUCIUIUIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUIS
paboTEI, XapaKTepu3yeT Hanboee paoOHAIBHYIO METOIUKY CAMOCTOSTEIFHOM PaboTHI, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T. 1. Buabl 3a1aHuii A7 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
MMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CIOXKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDIMHE Ha MPAKTHYESCKIUX, Ta00PAaTOPHBIX 3aHATHAX.




