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Pabouyto mporpamMmy cocTaBuiI(H):
CTaplIMi Npernogasarens, K.1.H., ['opoxos U.B.

(OoadicHocmy, yueHoe 38anue, cmenensb, Pamunus U.0.)

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIHUILIHHBL:

v OtcyrcTBYyeT

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamMmma AuCHHUIUTHHEI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaIpaBJIEHUS TOATOTOBKU
13.03.02 DnexTposHepreTKa U AMEKTPOTEXHUKA

Cpoxk aeiicTBusi pado4eil nporpaMmmbl TUCUMIIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DIEKTPOCHAOKECHHE U DIICKTPOTEXHUKA»

(mpotoxomn 3acemanust Ne 3 ot «20» ceHnTsa6ps 2022 t.).



1. Ilesib ocBOEHUS AMCIUTIIIMHBI

Ilenp OCBOCHMS JWMCIUIUIMHBI — JIaTh MPEICTaBIeHHE OO0 OCHOBHBIX IPOIIECccax
npeoOpa3oBaHusl M HCIOIb30BaHMS PA3IUYHBIX BUJOB JHEPIHM, a TAKXKE HAYUYUTh METOIUKAM
pacueTa TeruIopUKAIMOHHBIX CHCTEM, OCHOBAM BHIPAOOTKH 3JIEKTPUYECKON U TEIJIOBOI SHEPTUH, C
METOAMKAMHU pacueTa U BbIOOpa TEMIOPHUKAIMOHHOTO O00OpYIOBaHUSA; BO3MOXKHBIX ITyTeH
MOBBIIICHHS 3P (HEKTUBHOCTH BBIPAOOTKH U MTOTPEOICHUS PA3TUIHBIX BUIOB SHEPTHH.

2. Mecto nucuumiauHbl B cTpykrype OITIOIT BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AMCLUIUIMHA!
"®usuka", "Breicmas matemartuka', "Benenue B mpodeccuio”, "CoBpeMEHHbIE 3HEPreTHYECKHE
CHUCTEMBI M 3JIEKTPOHHBIC MpeoOpazoBaTenn'.

JINCIMITIIMHBL ¥ TPAKTHKH, JJIs1 KOTOPBIX OCBOCHHE JAaHHOW JMCIMIUIMHBI HEOOXOIUMO Kak
npemmectpytoniee:  «[IpueMHUKM W TOTPEOMTENM  AJIEKTPHUUECKOW  DHEPrUM  CHUCTEM
anekTpocHaOxkeHus», «llponsBoacTBeHHass mpakTWKa (TMPOEKTHAs MPAKTHKA)», BBITYCKHAS
KBaJM(HUKAIIMOHHAs padoTa.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

®opmupyemMbie U
KOHTpOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHankaTopbl 10CTHKEHUS
KOMIIeTeHIN i
(koA 1 HAMMEHOBaHUE)

[Lnanupyemble pe3yJibTaThI
00yueHus1

[T1K-4 Cnocoben
PUMEHSTH 3HAHUE
0coOeHHOCTEM
XapaKTEPUCTHUK DJIEMEHTOB
AJIEKTPUYECKUX CETEM,
Croco00B MTPOU3BOJICTBA U
MCIIOJIb30BaHUs
IIEKTPUYECKON DHEPIUU B
npodeCcCHOHATBHON
NEeSITEIIbBHOCTH

[1K-4.1 JemoHcTpupyeT
3HAHHE OCHOBHBIX CIIOCOOOB
MIPOU3BOJICTBA, TMIepeaaun U
pacrpeneneHus
AIEKTPOIHEPTHH

3HaTh: OCHOBHEIE 3aKOHBI
TCIINIOTCXHUKMU, B.HGKTpOTeXHI/IKI/I nu
AIICKTPOMEXaHUKHU

YMeTb: BBINOJIHATH pabOTHI 110
IHEPreTUIECKOMY 00CIIECIOBAaHHIO
000pyIOBaHUS IIEKTPOTEXHUIECKHIX
CHCTEM

Brnagers: o0111eli METOIOIOTHEN
OIIEHKHU YHEPreTUYECKOMN

3G HEKTUBHOCTH 000PYIOBaHUS U
WHXCHEPHO-TEXHHUECKUX CHCTEM Ha
00BeKTax




4. CTpyKTYypa M coaepKaHue TUCHUILINHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyas (pa3gen) | y4eOHOM HaHMeHOBaHIfe TeM SaHsTHH Cemectp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
Pazpgen 1 Jlex 1. BBoanas nekmus 5 2 0 - ITocemtenne 1 6amn
"DHepreruyeckue Tema: DHepreTuueckue TOIINBA U OCHOBBI
TOTIJIMBA U OCHOBBI WX TOPCHHS
ux ropeHus" Ip 1. Pemienue 3agad no reme « JHEPreTUUECKUE 5 2 6 - Pemenne y nocku - 3,
TOTIIIMBA U OCHOBBI UX TOPEHUSD» CaMOCT. perieHue - 2
Oaya
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUUECKOT0 MaTepuala mo yueOHuKam
1 y4eOHBIM MOCOOUSM C TTOATOTOBKOH K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
Cp. CaMOCTOSITETbHOE U3YYEHUE 5 3 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MTOCOOUSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
Ip 2. Pemenue 3anay no teme « JHEpreTU4ecKue 5 2 6 - Pemenue y nocku - 3,
TOIUTMBA ¥ OCHOBBI UX TOPECHHUSI CaMOCT. pelieHue - 2
Oaya
Jlek 2. Tema: DHepreTuuecKre TOIIMBa U OCHOBBI 5 2 0 - ITocemtenne 1 6amn
WX TOPEHUS
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOUSM C TTOATOTOBKOH K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
IIp 3. Pemenue 3amgad no reme « QHEPreTUYECKUE 5 2 6 - Pemenue y nocku - 3,
TOTLIIMBA U OCHOBBI UX TOPEHUSD» CaMOCT. peuieHue - 2
Oaya
Cp. CamocTosiTeIbHOE U3yUECHHE 5 3 - -




DopMBbI TEKYLLET0

YCTaHOBKH TEIIJIOBBIX 3JIEKTPOCTAHIIHI»

Bun . KOHTPOJISA
Monyas (pa3gen) | y4eOHOM HaHMeHOBaHIfe TeM SaHsTHH CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHSIM (pPEIIeHUe 3a1a9)
Ip 4. Pemenue 3anau no teme « JHepreTudeckue 5 2 6 - Pemenue y nocku - 3,
TOTJIMBA U OCHOBBI UX TOPEHUS» CaMoCT. peuieHue - 2
Oamna
Pa3nen 2 JIex 3. Tema: KoTenbHble YCTAHOBKH TETJIOBBIX 5 2 0 - Bomnpockl BXxogHOTO
KorenbHbie DJIEKTPOCTAHIIUN KOHTPOJIS
YCTAaHOBKH Cp. CamocrosiTenbHOE U3yUEeHHE 5 4 - -
TETIOBBIX TEOPETHYECKOTO MaTepuaa 1o yueOHuKam
DIIEKTPOCTAHLIAN ¥ Y4€OHBIM ITOCOOHSIM C TIOJTOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (peleHue 3a1a4)
IIp 5. Pemenne 3axau o reme « KorenpHbIE 5 2 5 - Kowmruiexkt 3amau
YCTaHOBKH TETIJIOBBIX JICKTPOCTAHIIHIA»
Cp. CaMocTosTENbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOM K
MIPAKTUYECKUM 3aHATHSIM (pEIIeHUE 3a71a9)
IIp 6. Pemenue 3amau mo treme «KorenbHble 5 2 5 - KommnekT 3amau
YCTaHOBKH TETIJIOBBIX JICKTPOCTAHIIHIA»
Jlek 4. Tema: KoTenbHble YCTAaHOBKHM TEMJIOBBIX 5 2 0 - Bomnpocsl BX0gHOTO
3JIEKTPOCTAHIIUI KOHTPOJIA
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
IIp 7. Pemenne 3amau mo teme «KorenbHbIe 5 2 5 - TeMbl TOKIIan0B




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyas (pa3gen) | y4eOHOM HaHMeHOBaHIfe TeM SaHsTHH CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MTOCOOUSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHITHSIM (TIOITOTOBKA
JOKJIa/1a)
IIp 8. Pemenne 3agau 1mo Teme «KorenbHble 5 2 6 - KommnekT 3amau
YCTAHOBKHU TETIOBBIX 3JIEKTPOCTAHIINI»
Paznen 3 Jlek 5. Tewma: [TapoBbie TypOUHBI TEMIOBBIX 5 2 0 - Bomnpockl BxogHOTO
[TapoBbie TYypOUHBI AIIEKTPOCTAHLIUI KOHTPOJIA
TETJTOBBIX Cp. CamocTrosTenbHOE U3yUYECHHE 5 3 - -
PIEKTPOCTAHIIUI TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MTOCOOMSM C TTIOATOTOBKOH K
MPAKTUYECKUM 3aHITHSIM (TIOITOTOBKA
JTOKJIa/1a)
IIp 9. Pemenue 3agau no reme «IlapoBsie 5 2 5 - Pemenne y nocku - 3,
TypOUHBI TETUIOBBIX JIEKTPOCTAHIIAN» CaMOCT. pelieHue - 2
Oaya
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHITHSIM (TIOITOTOBKA
JTOKJIa/1a)
IIp 10. Pemenue 3agau no reme «IlapoBsie 5 2 6 - Pemenne y nocku - 3,
TypOMHBI TETUIOBBIX JIEKTPOCTAHIIAN» CaMOCT. pelieHue - 2
Oaya
Paznen 4 Jlek 6. Tewma: TermmooOMeHHBIC anmapaThl 5 2 0 - Bomnpockl BxogHOTO
TermooOMeHHBIE KOHTPOJIS
armnapaThbl Cp. CaMOCTOSITETLHOE U3YUYCHUE 5 4 - -




DopMBbI TEKYLLET0

TEOPETUIECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSIM C TTIOATOTOBKOM K

Bun . KOHTPOJISA
Monyas (pa3gen) | y4eOHOM HaHMeHOBaHIfe TeM SaHsTHH CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
TEOPETHYECKOTO MaTepuaa 1o yueOHuKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPaKTUYECKUM 3aHATHUSIM (ITOATOTOBKA
JTIOKJIaJ1a)
Ip 11. Pemenue 3amay 1o teme « TermmooOMeHHEBIE 5 2 5 - Pemenue y nocku - 3,
anmaparbi» CaMOCT. peuieHue - 2
Oaya
Cp. CaMocTosTENbHOE U3YUYEHNE 5 4 - -
TEOPETHYECKOTO MaTepuaa 1o yueOHuKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPaKTUYECKUM 3aHATHUSIM (ITOATOTOBKA
JTIOKJIaJ1a)
Ip 12. Pemenne 3amad 1o teme « TermmooOMeHHEBIE 5 2 6 - Pemenue y nocku - 3,
anmaparbi» CaMOCT. pelIeHHeE - 2
Oaya
Paznen 5 Jlex 7. Tema: CucreMbl TEITOCHAOKEHUS 5 2 0 - Bomnpockl BxogHOTO
CucreMsl KOHTPOJIS
reruiocHabxkenus | Cp. CamMocToATeIbHOE U3YUCHHE 5 4 - -
TEOPETUUECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM MTOCOOUSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHITHSIM (TIOITOTOBKA
JOKJIa/1a)
IIp 13. Pemenue 3amau nmo reme « CHCTEMBI 5 2 5 - Pemenue y nocku - 3,
TEIJIOCHAOKCHHMS » CaMOCT. pelieHue - 2
Oamna
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyas (pa3gen) | y4eOHOM HaHMeHOBaHIfe TeM SaHsTHH CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
MPaKTUYECKUM 3aHATHUSIM (ITOATOTOBKA
JTIOKJIaJ1a)
Ip 14. Pemenue 3amad mo teme « CCTEMEBI 5 2 6 - Pemenue y nocku - 3,
TETIIIOCHAOKECHHMSI» CaMOCT. peuieHue - 2
Oaya
Pasnen 6 Jlex 8. Tema: OcHOBHOE TeTIIO(PHUKAIIMOHHOE 5 2 0 - Bompocsl BxogHoro
OcHOBHOE obopyoBaHue KOHTPOJIS
rerodukanonHoe| Cp. CamocTosiTeTbHOE N3YYCHUE 5 4 - -
00opyoBaHuE TEOPETUYECKOTr0 MaTepuaia 1o yueOHuKam
1 y4eOHBIM MTOCOOUSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHITHSIM (TIOITOTOBKA
JTIOKJIaJ1a)
IIp 15. Pemenue 3amau no remMe « OCHOBHOE 5 2 5 - Pemenne y nocku - 3,
TETIO(PHUKAIIMOHHOE 000PYI0BAaHHE) CaMoCT. peuieHue - 2
Oamna
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOr0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOUSM C TTOATOTOBKOH K
MPAKTUYECKUM 3aHITHSIM (TIOITOTOBKA
JTOKJIa/1a)
IIp 16. Pemenue 3amau no remMe « OCHOBHOE 5 2 5 - Pemenne y nocku - 3,
TETIO(PHUKAIIMOHHOE 000PYI0BAaHHE) CaMoCT. peuieHue - 2
Oamna
Ilc [TocemaemocTs 3aHATHI 5 - 10 - 3a mocenieHrue Bcex
3aHATHI ciiaBuTces 10
0aJIIoB
ITA IIpoMexyTouHas aTTecTalusl 5 0,35 - -
KonTposp |9Ok3aMeH 5 35,65 100 -




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HaumeHoBaHHne TeM 3aHATHH OobeMm,
Monyas (pa3gen) | y4eOHOM . CemecTp banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
HUroro:; 144 100

Cxema pacuera UTOTrOBOI0 daJjia

Texymuit peUTHHT (BCe 3aHATHUS U TPOMEKYTOUHBIE TECThI) + Pe3ynbTaT HTOroBoro Tecra u Bce ACIUTCS Ha 2.




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

JInsi  OLEHKM 3HaHUM, YMEHHs U YpPOBHS MNPO(PECCHOHANBHBIX  KOMIIETEHIIHIA,
nproOpeTaeMbIX BBITYCKHUKOM B IIpolecce M3y4eHHMs AUCHUIUIMHBL «OO0Ias 3HepreTuka»
UCTIOJIBb3YIOTCS TEXHOJIOTUU TPAAULIMOHHOTO 00yUeHUS:

- JIEKIINH;

- IPAKTHYECKUE 3aHATHS C YCTHBIM  ONPOCOM  OOyYaromMXCsl M 3aKpeIuieHHeM
TEOPETUYECKOI0 MaTEpHaIa;

- UHAMBUAYAIbHBIE W TPYINIOBbIE KOHCYJIbTAlMM II0 TEOPETUYECKMM U IPAKTHUYECKHU
BOIIPOCAaM Kypca;

- BBIMIOJIHEHUE TPAKTHUECKUX 3aJaHHUi, KOTOpPbIE MO3BOJSIOT MPHOOPECTH NPAKTUYECKHE
3HAHUS W HaBBIKM pEIIEHUS 3aJaud U paboTbl C HOPMATUBHOM, METOJUYECKOM, HaydHO-
TEXHUYECKOMN U CIIPABOYHOM JINTEPATYPOI;

- IPOBEICHNE PA3JIUYHBIX (POPM CAMOCTOSITEIBHON pabOThl, KOTOPask BKIIOYAET OJTOTOBKY K
JIEKLIMOHHBIM U IPAKTUYECKUM 3aHATHAM, IIOATOTOBKY JOKJIANa U €ro Mpe3eHTaluu K 3allUTe Ha
IIPAKTUYECKOM 3aHATHH.

6. Meronuyeckue yKa3aHUs M0 OCBOECHUIO JUCIUILIHHBI

6.1. OOyuarommMcs HEOOXOIMMO O3HAKOMHTBCS: C COZAEpKaHHWEM pabodell ImporpaMMbl
mucturinabl (manee — PIIJI), ¢ mensMu W 3amadaMu AUCIUIUIMHBIL, €€ CBS3SIMH C JIPYTUMH
JTUCIUIUIMHAMU  00pa30BaTeIbHONW MPOTpaMMbl, METOJAMYECKHMHU pa3pabOTKaMHU TIO JTaHHOM
JHCIHATIIHHE.

6.2. MeTtonnueckne yka3zaHus MO MOJTOTOBKE K JIEKIIMOHHBIM 3aHSTHSIM.

B xome nexkumii paccMaTpuBalOTCS OCHOBHBIE TIOHSATHSI TEM, CBSI3aHHBIE C HUMU
TEOPETUYECKHE U MPAKTUYECKUE TTPOOJIEMBI, TAI0TCS PEKOMEHIAIUU ISl CAMOCTOSTEIbHOU PaOOTHI
W TOATOTOBKE K TIPAKTUYECKUM 3aHATHAM. [lodTOMy W3ydeHHe JUCHUIUIMHBI TpeOyeT
CHUCTEMAaTUYECKOTO0 U IOCJIEIOBATEIbHOTO HAKOIUJICHUSI 3HAHWM, CIEA0BAaTENIbHO, MPOIYCKU
OTJEIBHBIX TEM HE TO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronuMcs HEOOXOIuMO: Tepes
KOKIOW JIEKIMEH MpocMaTpuBaTh pabodyr0 MpOTrpamMMmy TUCIUIUIMHBI, €€ OCHOBHBIC BOIPOCHI,
PEKOMEHIYEMYIO JIUTEPaTypy, YTO TIO3BOJMT COKOHOMHUTH BpEMs Ha OCBOCHHE TEMBI Ha
aAyIUTOPHOM 3aHSATHH; Teped OYEepeAHON JIeKIIMeH HEeoOXOAUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuanbl Tpeapiaymend Jjekuuu. [Ipu 3aTpymHEHHMsIX B BOCIPUATHM MarTepuajga CIeayeT
00paTUThCS K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Metoauueckue ykazaHus 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xoxe mpakTHuecKuX 3aHATUN YTrAyOJSIFOTCS W 3aKPEIUISIOTCS 3HAHHUS OOYdYaIoUuXcsl MO PSIy
PacCMOTPEHHBIX Ha JIEKIUSIX BOIIPOCOB, 3HAHUH 1O COBPEMEHHBIM TEXHOJIOTHSIM ITPOCKTUPOBAHUS B
DJIGKTPOIHEPTeTUKE H  DJCKTPOTEXHUKE, YMEHHUS MPOU3BOJUTH BBIOOP  AKOHOMHYECKU
000CHOBAaHHBIX HWHBECTUIIMOHHBIX TPOCKTOB. Ha mpakTHYecKuxX 3aHIATHSAX Pa3BUBAIOTCSA
CIIOCOOHOCTH  WCIIOJIb30BaTh  COBPEMEHHBbIE  HH(OPMAIIMOHHBIE  TEXHOJIOTUH,  YIPABISATH
nH(popmarueld ¢ MpUMEHEHWEM TMPHUKIATHBIX MPOTpaMM; HCIIOIh30BaTh CETEBBIE KOMITHIOTEPHBIC
TEXHOJIOTHH, 0a3bl JaHHBIX M MAKEThl MPUKIAJHBIX TPOAYKTOB. [Ipy MOArOTOBKE K MPAKTHYSCKHM
3aHATHUSAM KK 00y4JarOIIHIiCs TOKEH:

— U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3YYHUTHh MaTEPHUAITbI JICKITUH;

— OJATOTOBUTH OTBETHI HA BCE BOMIPOCHI IO U3y4aeMON TEME;

— BBITIOJIHUTH JIOMAIIIHEE 3a/[aHhe, PEKOMEHJOBAHHOE TIPENojaBarejieM NpH H3y4YCHUH
KaKJIOM TEMBI 3aHSITHUSL.

[To 3amanmrio mnpenogaBaTeNss OOYYAOIIMICSA JOJDKEH TIOJATOTOBUTH JIOKJIAJ IO TeMe
MPAKTUYECKOT0 3aHATHA. B mpoliecce MOAroTOBKY K MPAKTUYECKUM 3aHSATUSAM 00yUaIOIUECs MOTYT
BOCITOJIB30BaThCS KOHCYIBTAIIUSMHU MPETIOaBaTesl.

6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBINOJHEHUE PA3IMYHOTO pOJia 3aJaHui U
CaMOCTOSITEIIbHOE M3YYCHUE TEOPETHUYECKOTO MaTepualia Mo ydeOHHKaM M Y4eOHBIM IOCOOHSIM C
MOJTOTOBKOHM K MPAaKTHYECKUM 3aHATHSIM. KOHTPOIIb caMOCTOSATENHHON pabOThI O0yYAIOIIUXCS HAJl



IPOrpaMMOil Kypca OCYIIECTBISIETCS B XOJ€ MPAKTUUECKUX 3aHATHI (YCTHBIM OINpoc, pelieHue
3aja4, MyOJIMYHOE BBICTYIICHHE C JIOKJIaI0M IO BEIOPaHHOW TeMe, TECTUPOBAHHE).

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpoO/IMpyemMoii KOMIIeTeH UK HaumenoBanme
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA

5 [1K-4 3anaun 1-22

Bomnpocsl k ak3ameny Ne 1-40

TecToBBIE 3aMaHUA

Cemectp

7.2. TunoBble 3aJaHUA WU MHbIE MATEPHAJIbI, He00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI
7.2.1. BXOAHO# KOHTPOJIb

Bonpochl BXOAHOT0 KOHTPOJIS:

1. Kakue ycnoBus HEOOXOIMMO COOMIONATH, YTOOBI TEPMOAMHAMMYECKHMH IPOLECC OBLI
oOparumbiM? UTO sABISETCSs TNPUYMHOW HEOOPATMMOCTH pEAbHBIX  TEPMOJWHAMHYECKUX
npoieccoB?

2. [loueMy BHYTPEHHIOIO SHEPTHUIO, DHTAJIBIMIO M SHTPOIHIO pabodero Teiaa Ha3bIBaIOT
napamMeTpamMu Wik PyHKITUSIMH COCTOSHUS, a TETUIOTY U padoTy GyHKIHMSIMU Tpoiiecca?

3. B yeM cymHoCTh 1-rO 3akoHa TepmMoanMHaMuKku? Hanuiinre ypaBHEHUE MEPBOr0O 3aKOHA
TEPMOJMHAMUKH, OOBSICHUTE BXOJISIINE B HETO BEJTMUHHBI.

4. B uem CyIIHOCTh BTOPOTO 3aKOHA TEPMOJINHAMUKN?

5. IlpuBenute OCHOBHBIE (OPMYIMPOBKH BTOPOrO 3aKOHA TEPMOJMHAMHMKH U JalTe €ro
AQHAJTUTHYECKOE BBIPAKEHUE JJISI OOpaTUMBIX U HEOOPAaTHUMBIX IporeccoB. IlokaxuTe, 4TO IMKI
KapHo siBiisieTcss HaUBBITOIHENIINM B 33JaHHOM MHTEPBAJIE TEMIIEPATYPHI.

6. Ilokaxxute, YTO HM3OXOPHBIHA, M30TEPMUUYECKUNA W aaMabaTHBIE MPOIECCHl SBISIOTCS
YaCTHBIMU CIIy4asiMU MOJIMTPOITHOTO MpoILiecca.

7. Ionp3ysich ypaBHEHHUSIMH [EPBOTO 3aKOHA TEPMOJAMHAMUKH JUIS TOTOKA U JUISL 3aKPBITON
CUCTEMBI, IOKaKUTE 3a CUET YEero COBEPIIAIOTCS BCE BUIBI Pa0OTHI paboyero Tesia B MOTOKE.

8. lyist wero npumensietcs coruto JlaBansa? M300pa3ute cxeMaTuuecKu 3TO COILIO.

Kak MeHs10TCSl JaBiI€HUE U CKOPOCTh ra3a BI0Jdb coria?

9. WM3obOpasute TemnoBoit mporecc B comie JlaBans B A, S-muarpamme. [lpuBenute
YpaBHEHUE I ONPEACIICHUS TEOPETUUECKOM U IEUCTBUTEIIBHON CKOPOCTEW UCTEUCHUS.

10. Tlouemy B cxonsmieMcsi KaHajle HEJIb3S JOCTUYb CKOPOCTH OOJbIICH, 4eM MecTHas
CKOpPOCTb 3BYyKa?

11. Yrto Ha3biBaeTcsi aOCONIOTHOM M OTHOCHUTEIBHON BIAXHOCThIO Bo3ayxa? Kakyro
TEMIEPaTypy Ha3bIBaIOT TEMIEPATypoil TOUKH pockl? UTO Takoe BiIarocojep:kaHue BO3AyXa U Kak
OHO omnpenensercs?

12. B ueM cOCTOUT pazindue Mexay IpOLECCaMH UCIIAPEHMSI U KUIIEHU?

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

BxoHOW KOHTPOJIb MPOBOAUTCS HA MEpBOii ek OH MpeAcTaBiIsieT cOO0H KOHTPOJIBHBIH
cpe3 3HaHMM U3 12 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOPBIC OOYYArOIIWICS JODKCH 3HATh B
pe3yabTaTe W3Y4eHHUs MpeablIylNIMX TUCHUIUIMH 10 TporpamMme OaxanaBpuara. KoHTpoib



IIPOBOAMTCSA IO OLEHKE OCTATOYHBIX 3HAHUH IO AMCLUILIMHAM «QJIEKTPOIHEPTETUYECKUE CUCTEMBI
U ceTn», «CUCTEMBI 3JIEKTPOCHA0KEHUS IPOMBIIIIICHHBIX MPEANpusATHii». [locTaBIeHHbIE BOIIPOCH
TpeOYIOT TOYHBIX U KOPOTKHUX OTBETOB. BXOIHON KOHTPOJb MPOBOAUTCS B MUCbMEHHOM BHUJIE B
TedyeHne 20 MuHyT. MITOrM BXOJHOTO KOHTPOJII MCIOJIB3YIOTCS A1 KOPPEKTUPOBKH METOJUK
IIPOBEJCHUS JICKIIMOHHBIX U MPAKTUYECKUX 3AHATHH.

Kpurepum ouenku:

- OTMCETKA «3a4YTCHO» BBICTABJIIACTCA 06yan0meMyc;1, CCJIM JaHbI IPaBUJIbHBIC OTBCTHI HA 6-
12 BonpocoB;

- OTMCTKA «HC 3a4YTCHO», CCJIN IPABUJIbHBIX OTBCTOB MCHECC 6-TH.

7.2.2. KoMIUIeKT 32/1a4 K NPAKTHYECKUM 3a1aHUAM

3amaua 1

B Tomke koTenmpHOro arperara MapompoOW3BOAMTENBLHOCTRIO D = 13,4 Kr/c cxuraercs
MOJAMOCKOBHBIN yrosib Mapku b2 crnenytomero cocraBa: CP = 28,7 %; HP = 2,2 %; SP;, = 2,7 %; NP =
0,6 %; OP = 8,6%; AP = 25,2 %; WP = 32 %. Heobxoaumo, cOCTaBUTh TEIUIOBOM OallaHC KOTEIHLHOTO
arperara, €cid W3BECTHBI TEMIIEpaTypa TOIUIMBA IpPH BXxoJe B TONKy fr = 20°C; HaTypaibHbIN
pacxon ToruBa B = 4 Kr/c; naBiieHue neperpeToro napa pun = 4 Mlla; temneparypa neperperoro
napa tnn. = 150°C; Benuunna HenpepblBHOM mpoayBku P = 4 %; TeopeTndyeckuii 00beM BO3IyXa,
HEOOXOAMMBIN JJIsI CrOpaHus 1 Kr ToruMBa 1 = 2,94 M3/kr; 06BEM YXOJSIIMX Ta30B HA BBIXOJIE U3
rnocyieaHero razoxona Vyx = 4,86 MP/kr; TemmepaTypa yXOASIIMX Ta30B HA BHIXOJE M3 TIOCIIEIHEro

razoxozna Jyx = 160°C; cpennsis 00beMHast TEIUIOEMKOCTh Ta30B IPU MOCTOSHHOM JaBIEHUU Cps =
1,297 xJIx/(m*K); comepkanue B yxoaamux rasax okcuzaa yriepogaa CO = 0,2 %; u TpexaTOMHBIX
ra3oB ROz = 16,6 % u notepu TEIIOTHI OT MEXAaHUYECKOM HETIOIHOTHI CropaHus TouBa g4 = 4 %.
[ToTepsimu TETIIOTHI ¢ PU3NUECKON TEIJIOTOM IIaKa MPeHeOpeYb.

3agaua 2

B Tomnke KoTia cKUraeTcsi MaJOCEpHUCTBIN Ma3yT cienyromero cocrasa: CP = 84,65 %; HP
= 11,7 %; SPy = 0,3 %; O = 0,3 %; 4° = 0,05 %; WP = 3,0 %. OnpenenauTs pacrmojaracMmyro
TEIUIOTY, ECJIM TEMIIEpaTypa TOIJIMBA Ha BXOAE B TONKY #r = 20°C.

3amaua 3

Omnpenenut coctaB pabodeil Macchl 4elsiOMHCKOTO yriisa Mapku b3, ecnu m3BecTeH cocraB
ero roproueid maccel: C' = 71,1 %; H" = 5,3 %; S'x = 1,9 %; N" = 1,7 %; O" = 20 %; 30;1bHOCTb
cyxoii Maccel 4° = 36,0 % u pabouast BnaxHocts WP = 18,0 %.

3anava 4

OnpenenuTh HU3IIYIO M BBICHIYIO TEIJIOTY CTOpaHHs pabodeld Macchl YeIIOMHCKOTO YIS
Mmapku b3 cnemyromero coctaBa: C? = 37,3 %; HP = 2,8 %; SP; = 1,0 %; %; NP = 0,9 %; OP = 10,5
%; AP = 29,5 %; WP =12 %.

3apaua 5

Onpenenuts 00bEM MNPOAYKTOB IOJHOTO CTrOpaHHsS HA BBIXOJE U3 TONKHU, a TaK e
TEOpeTHUYECKHil U JeHCTBUTENbHBIE OOBEMBI BO3IYyXa, HEOOXOMMMBIE sl CropaHus 1 M
npupoaHoro raza CTaBponoJIbCKOTO MECTOpOXKAeHus cienyroniero cocraa: COz = 0,2%; CHyg =
98,2%; CoHe = 0,4%; C3Hg = 0,1%; C4Hio = 0,1%; N2 = 1,0 %. KoaddurnmeHnt nzbdbiTka Bo3ayxa B
TOmKe oy = 1,2.

3agaua 6



OnpenenuTh TEOPETHYECKUW W JEHCTBUTEIBHBI OOBEMBI BO3yXa, HEOOXOIUMBIC IS
CJIOEBOTO CXXHUTaHus AoHelkoro yrig mapku ' maccoit 1000 xr u cnenyromero cocraBa: CP = 55,2
%; HP = 3,8 %; SP; = 3,2 %; %; NP = 1,0 %; O = 5,8 %; AP = 23,0 %; WP = 8,0 %.

3agaua 7

Onpenenuts 00bEM CyXUX ra30B, MOJy4aeMbIX HpU MOJHOM cropaHuu B cioe 800 kr
KY3HEIKOTo yris Mapku JI, ecimu u3BecTeH coctaB ero roprodeit maccel: C' = 78,5 %; H" = 5,6 %;
S =0,4 %; N"=2.5 %; O"= 13 %; 30mpHOCTH cyxoi Macchl A° = 15,0 % u pabouas BnaxxHocTs WP
= 12,0 %, koadunrenT n306bpITKa BO3TyXa B TOIKE O = 1,3.

3agaua 8

B Tonke kotna cxuraercs 1 kxr qoHeuxoro yrist Mapku A cienytomiero cocrasa: CP = 63,8
%; HP = 1,2 %; SPy = 1,7 %; %; NP = 0,6 %; OP = 1,3 %; 4 = 22,9 %; WP = 8,5 %. Onpenenutsb
SHTAJBIINIO M30BITOYHOTO BO3JyXa Ha BBIXOJIE W3 TOIKHU INPHU IOJHOM CTOPaHMM YIJIS, €CIU

M3BECTHO, YTO TEMIIEpATypa ra3oB Ha BeIxoge u3 Tonku I = 1000°C. Kospduument nzObiTKa
BO3/yXa B TOMKE O = 1,3.

3agaua 9

Onpenenutb SHTANBINWIO TPOAYKTOB CrOpaHUs Ha BBIXOJE U3 MaponeperpeBarens
KOTEJILHOTO arperara IMmaponpou3BOAUTEIBHOCTEIO D = 9,73 Kr/c, eclii W3BECTHBI J1aBIICHUE
HaCBILIEHHOIO Mapa pun = 1,4 Mmna, naBineHue neperperoro napa pon. = 1,3 Mlla, Temneparypa
neperpeToro mapa fnn = 250°C, Temmeparypa nuTaTeabHOW BOABl fne = 100°C, BenmuumHa
HeNpephIBHON MpoayBkK P = 4%, K.IL.1. Kotaoarperata (6pyrTo) NP = 90%, U MOTepH TEMIOTHI
OT MEXaHMYECKON HETOJHOTHI cropanus TomnuBa g4 = 3,5 %. KoTenbHblil arperat paboTtaer Ha
KY3HEIIKOM yriie Mapku Tc HU3IIeH TeroToi cropaHus roproueir maccel Q' = 34345 xJIx/kr,
conepxanue B TorummBe 300161 AP = 16,8 % u Bmaru WP = 6,5 %.

3agaua 10

Onpenenuthb pacueTHyIo nojgavy BEHTHJIATOPA KOTEJIbHOTO arperata
MapoNpPOU3BOIUTEILHOCTRIO D = 13,8 Kr/c, paboTaroiiero Ha MPUPOTHOM ra3e C HU3IICH TETUIOTON
cropanus QT = 35700 x/Ix/M>, eciiu naBleHHe Teperperoro mapa pun. = 4 MIla, Temneparypa
neperperoro mnapa tun. = 430°C, Temmneparypa NMTaTedbHOM BOIBl fne = 130°C, k.m.m.
koTnoarperata (6pyrTo) NP = 91%; TeopeTHueckd HeoOXoauMbIii 06beM Bosayxa V0 = 9,48 Mm%/
M°, koahduimenT 3amaca nogaun Bi = 1,05, kodduuueHT n30bITKa BO3ayXa B TOmke or = 1,15,
IIpHCOC BO3JlyXa B TONOYHOM kamepe Aar = 0,05, yreuka Bo3nyxa B Bozayxonogorpenarene Aoen =
0,04, TtemmepaTypa XOJOZHOTO BO3[yXa, MOCTYHAIOIIETO B BEHTWIATOP ks = 20°C u
GapoMeTpHUecKoe JaBIeHHe Bo3ayxa hs = 98-10°I1a.

KpaTkoe OMUCAHUEC H PEIVIAMEHT BbINMOJTHCHUSA
3aILaHI/Ie BBITTIOJIHACTCSA IMHCBMEHHO. OHCHI/IBaeTCH MMPaBHUJIBbHOCTb BBINIOJIHCHUA 3adaHUSA U
KOJIMYCCTBO AOIMYHICHHBIX ITPU BBINIOJIHCHUHA 3a/IaHUS OIIHOOK.

Kpurepun onenkmn:

- OLIEHKA «3a4YTE€HO» BBICTABISAETCS CTYACHTY, €CIU CTYICHT MOJIY4ns IPABUIIBHBINA OTBET B
X04€ CaMOCTOSATCIBHOI'O pCHICHUA 3aa4U U MPCACTABUIL HOI[pOGHBIfI X0 pCUHICHUA B TCTpaau WA
y JOCKH;

- OHOCHKa <«HC 3a4YTCHO» C€CJIU CTYACHT HC CMOI' NOJYYUTH IIPABUJIBHOIO OTBCTA Ha
IIOCTaBJIEHHYIO 33Ja4y, HE CMOT [TPOAEMOHCTPUPOBATh NOAPOOHBIN X0 pelIeH s 3a/laui B TETpaan
WA Y JOCKU

7.2.3. TunoBbIe TeCTOBBIE 3aJaHUA



Kaxkoii a3meMeHTapHbIi COCTaB TBEPIOTO U KHIAKOIO TOIIUBA?
® C,H,N,0,S,A,W
o OOW.C,S, A, F
o H,N,O0, K, WA
o C,S,F,K,W,0

Urto Takoe Sy B 3JIEMEHTAPHOM COCTaBE TOILIUBA?
o Cepa
o Jlerkas cepa
© Jleryuas cepa
o Her npaBunsHOTO OTBETA

[IpeumyiecTBo ra3000pa3HOro TOIIMBA?
o MeHnsblue Tenaonorepu
©® Ilpwu cropannu 00pa3yrOTCs MPOAYKTHI MOITHOTO TOPEHUS
o CpaBHUTENBHO HU3Kas TEMIEpaTypa
o Bce oTBeThI npaBUIIbHBIE

Bribepere npaBuiibHYIO (OpPMYITy pacxozia YCIOBHOTO TOTIJIMBA

B-Q.
o B,= %
' 0,
B-Q’
© B, _B9/
ch
o)

o Her npaBunbsHOrO OTBETA

UTo Takoe BTOPUYHBIN BHJI SHEPTOPECYPCOB?
®© DHepropecypchl, MoJy4aeMbie MyTeM MpeoOpa3oBaHUs
O OHepropecypcsl, CyIECTBYIOIINE B IPUPOIE
O OHepropecypcsl, CO31aHHbIE YEITOBEKOM
o Bce BapuaHTBI IpaBUIIbHBIC

Yto saBisercs 6ajaaacToM TOILINBA?
o Kucnopon
o A3sor, yriepon
® 3oma, Biara
o Jleryuas cepa

. UYemy paBHa TEIJIOTa CTOPAHUS YCIOBHOTO TOIJIMBA?
o 30030 x/Ix

® 29300 x/Ix

o 25300 xJIx

o 29400 xJlx

Uro xapakTepu3yeT OKTaHOBOE YHUCIIO0?
© XapaktepusyeT CKIIOHHOCTb TOILIHBA K IETOHAIIMOHHOMY CTOPaHHUIO
o XapakTepu3yeT CKJIIOHHOCTh TOIJIMBA K TEPMUYECKOMY pacray



@)
@)
@)

XapakTepusyeT CKJIOHHOCTb TOIUIMBA K TEPMUYECKOMY OKHCIEHHUIO
XapakTepusyeT CKJIOHHOCTh TOIUIMBA K TEPMUYECKOMY CaAMOBOCIIIIAMEHEHHIO

Ha xakue nBa Bua nojpasaenseTcs ra3000pa3Hoe TOIUIUBO?
EcrecTBeHHOE U HEPTETIPOMBICTIOBOE

[IpupoaHOE U NCKYCCTBEHHOE

HedrenpomsiciioBoe 1 MCKYCCTBEHHOE

®© HcKycCTBEHHOE U €CTECTBEHHOEC

10.

@)

OT 4ero 3aBUCHUT TEIJIOTa CTOPaHus TOTIUBA?
OT HaJIMYKUY BOIBI B TOILUIHBE

® OT XMMHYECKOI0 COCTaBa TOIJIMBA

@)
@)

Ot TemMnepaTypbl OKpYXKaroIIel Cpeabl
Bce BapuaHTBI HE TPaBUIIBHBI

KpaTlcoe OMUCAHUEC H PEIVIAMEHT BbINMOJTHCHUSA

Tect mpoBomuTCS B Hauajae MPAKTHMUYECKOTO 3aHATHS B TUChMEHHOW (opme. Kaxmomy
oOyuaromemycs Bbiaetcst 20 BOMpOCoB, Ha KaX/Iblii U3 KOTOPBIX HY>KHO BbIOpAaTh MPAaBUIIbHBIH(bIC)

oTBeT(bI). Bpemsi, oTBoiuMoe Ha TecTupoBaHue - 20 MUHYT.

Kpurepumn oneHku:

- OTMETKa «3auTeHO» BBICTABIsIETCS OOyYaromeMycs, €clid OOyYaromMiCs OTBETHI

IIPpaBUJIBHO OoJIbIIIEe YeM Ha ITOJIOBUHY TECTOB.

- OTMCTKa «H€ 3a4TCHO» - €CJIu OGy‘laIOHlI/II\/'IC}I OTBCTUJI IMPABUJIBHO Ha IIOJIOBUHY WA

MCHBIIC TECTOB.



7.3. OuneHoYHbIE CpeaCcTBAa JIs NMPOMEXKYTOYHOH AaTTeCTAUMHM IO WUTOraM OCBOEHHS
AMCUMUILINHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 5
Ne i/ Bonpocekl Kk dxk3aMeny

1 [TpuHIMIBI AETIEHTPATM30BAHHOTO TETIJIOCHA0KECHUS.

2 [TpuHIIUTIBI IIEHTPATM30BAHHOTO TETIOCHAOKCHMSI.

3 Bunel cxem TeruiocHaOKeHUS.

4 Bupl u npuHIMn AeCTBUSI HArHETATENbHBIX MAIIHH.

5 IToHSTHS SHTPONUU U SHTATBIUU. DUZUYECKUI CMBICI.

6 [TpuHIIMT NEHCTBUS M Ha3HAYEHHE JIea’paTopa.

7 Y CTpoiCcTBO CTYNIEHN aKTUBHOM MAapoBOM TypOUHBI.

8 [Tyt mHTEHCH(UKAIIUY TETUIONIepEIauH.

9 TennodpukanmMoHHbIE TWKJIBI, WX cXembl, 1,8 — jamarpamma, Ko3(duIueHT
MCIIOJIb30BaHUS TEILIA.

10 [IpeoOpa3zoBaHne YHEPTUN B PEAKTUBHON CTYIICHU MApOBON TypOUHBI.

11 HecrannonapHas TenionpoBOIHOCTh M MOPSIIOK €€ pacyeTa

12 KoHcTpykuus u 0651acTh IPUMEHEHHSI PEKYNEPAaTUBHBIX TEINIOOOMEHHUKOB.

13 Kpurepuu nomgobust u KputepraibHbIe YpaBHEHUSI KOHBEKTHBHOTO TETNIOOOMEHA.

14 [Ipouecc aamabaTuveckoro mpoccenupoBaHus Taza u mapa. ekt Jxoyns—
TomcoHa, KprBast HHBEPCHH.

15 KorenbHble ycTaHOBKHM, Ha3HAUEHHE W KOHCTPYKTHUBHBIE OCOOEHHOCTH HUX OCHOBHBIX|
y3JI0B.

16 Tono4Hble yCTPONCTBA NAPOTCHEPATOPOB.

17 1,8 — IuarpamMma BOJSIHOTO Tapa, pacyeT TeIIoThl, paboThl, N3MEHEHUSI BHYTPEHHEMH]
SHEPTUU U SHTAIBIINU Mapa B Mpoliecce.

18 KoHcTpykius u 0651acTh MPUMEHEHHSI pereHEPATHBHBIX TEIJI00OMEHHUKOB.

19 KoHBEeKTHBHBIN TETII00OMEH MPHU JBUKCHUH KUJKOCTH B TpyOax.

20 Y CTpoiCTBO peaKTHBHOM CTYIIEHU MapOBOU TYPOUHBI.

21 TennooOMeHHBIC anmapaThl 1 OCHOBBI MX TEINIOBOTO pacyera.

22 KoHCTpyKIIMsS MHOTOCTYIIEHYATHIX MAPOBBIX TYPOHH.

23 [Tpuntun pa®oThl M TMPOIECCHl CKATHs raza B Kommpeccope Ha P,V — nmarpamme.
TexHuueckas paboTa KoMIpeccopa.

24 KOHBEKTHBHBIN TEIJI000MEH MTPH MOMEPEYHOM OOTEKAHUH IMTYYKOB TPYO.

25 KoHcTpykius u 0651acTh MPUMEHEHHSI CMECHTEIIBHBIX TETIO0OMEHHUKOB.

2 OcCHOBHbIE U BCIOMOTaTelIbHbIE IMOBEPXHOCTH HarpeBa IMapOreHepaTopoB, HX
Ha3HAa4YeHHE U KOHCTPYKIHS.

27 TemooOMeH npu cBOOOAHOM (€CTECTBEHHOM ) KOHBEKIIHH.

28 YcTpoiicTBO NMPSIMOTOYHBIX TAPOTEHEPATOPOB, UX MPEUMYILIECTBA U HEJIOCTATKH.

29 T, — AMAarpaMMa  BOJSHOTO Iapa, ONPEIENEHHE TEIIOTh, paboThl, HU3MEHEHHUS
BHYTPEHHEHN YHEPTUU U SHTAIBINH B IPOLIECCE.

30 [TapoBbie TypOUHBI, UX YCTPOMCTBO U MPUHITUTI JCHCTBHUS.

31 HasznaueHnne u npuHIUI IEUCTBUS MaponeperpeBaTeiei.

32 Hasnayenue v npuHIMI JeHCTBYS BOASIHOIO SKOHOMaM3epa.

33 HasznaueHnne u mpuHIUN IEUCTBUS BO3IYyXOMOIOTPEBATEIS.

34 Y CTpolcTBO M HA3HAYEHUE TATOAYThEBBIX YCTPOUCTB KOTEJIBHOTO arperara.

35 TenoBoii GaiaHCc MapoBOro KOTIa.




Ne /i Bonpocsl Kk 3k3aMeHy
36 TeroBble MOTEPU MAPOBOTO KOTJIA.
37 KoaddunmenT nonesnoro neiicTBust M pacxo]l TOIUIMBA KOTEIHHOTO arperara.
38 [IpeoOpazoBaHue SHEPrUM B COMIaxX TYpOUHBI.
39 [IpeoOpazoBanne SHEPTUU HA pabOYMX JIOMATKaX TYPOUHBI.
40 Pa6ora u KI1JI ctynenu TypOHUHBIL.
41 BHyTpenHue norepu TypOUHBI.
42 Pabounii mporecc mapoBo TypOHHEI B 1,8 — TUarpamme.
43 BHennue norepu TypOUHBI.
44 Momurnocts, KITJI 1 pacxox napa B TypOuHe.
45 Hasnavenne u nmpuHIMN OeHCTBHS KOHACHCAITMOHHBIX YCTAHOBOK IMAPOBBIX TYPOUH.
46 CxeMbl UCTOUHHUKOB TETIOTHI.
47 PaiioHHBIE M TPOMBIIUICHHBIE OTONUTEIIBHBIE KOTECJIbHBIE.
48 OcHoBHOE Temo(uKanoOHHOE 000PYIOBaHHE.
49 HasnadyeHue eHTpaIbHbBIX TEIUIOBBIX ITYHKTOB.
50 PerynupoBanue paboTbl Hacoca.
51 [TpuHIIMN NEeNCTBUS, HA3HAYEHUE U KOHCTPYKIIMS MTUTATEIIbHBIX HACOCOB.
52 IIpuHIMI 1EeNCTBHS, HA3HAYEHUE U KOHCTPYKLMS IIUTATEJIbLHBIX HACOCOB.
53 [IpuHIMn neicTBUs, Ha3HAYE€HUE U KOHCTPYKIMS KOHIeHCaTHBIX HACOCOB.
54 [TpuHIIMT NEeCTBUS, HA3HAYEHUE U KOHCTPYKIIMS CETEBBIX HACOCOB.
55 XapaKTepUCTUKU M PETyIUPOBAHHE MOJIa4X [IEHTPOOEIKHBIX BEHTHIIS-TOPOB.
56 KoHcTpyKIiMy BEHTUIISITOPOB.
57 YerpoiicTBO M paboTa MOPIIHEBOT0 KOMIIPeEccopa.
58 MomHocts 1 KI1J] nopniaeBoro koMmmnpeccopa.
59 XapaKTEepUCTUKU U PEryJIMPOBAHUE TOAAYH ITOPIIHEBOI0 KOMIIPECCOpa.
60 MHoOrocTyneH4aTble NOPIIHEBbIE KOMIIPECCOPHI.
61 MOIHOCTh MHOTOCTYIIEHYATOr0 NOPIIHEBOI'O KOMITPECCOPA.

7.3.2. Kputepun u HOPpMbI OLEHKH

dopma
NpOBeJeHUs
Cemectp . Kpurtepuu u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaluu
5 9K3aMeH (mo o0yyaromuincs obnamaer
HaKONUTEIbHOMY rI1yOOKMMHU u IPOYHBIMU
peUTHHTY) 3HaHUSIMH IPOTPaMMHOTO
MaTepHaa, npu OTBETE
COTITUIHOY IPOAEMOHCTPUPOBAT
ucuepnbiBatome  3HanusA.  Ilo
pe3yabTatamMm HAKOIUTEIBHOTO
perTHHra OO0ydJaromuics HaOpan
85 6aJIoB U BBIIIE
10 pe3y/bTaTaM HaKOMHUTEIbHOIO
«XOpOILO» peiiTuHra o0y4aromuiicss Habpa

ot 70 no 84 GasioB

«YOOBJICTBOPUTECIBHOY

o pe3yjibTaTaM HAKOIMUTCIILHOTO
pelTHHra OO0ydwaromuics HaOpan
ot 55- 69 GamnoB

«HEYOOBJICTBOPUTCIILHOY

M0 pe3yJibTaTaM HaKOIIUTCIIbHOT'O




Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

peiiTuHra oOydarouuiics HaOpan
menee 0 - 54 6ayioB




8. YueOHO-MeTOoaMUYecKoe M HHPOPMALMOHHOE 0O0ecnieyeHHe TN C M ILTUHBI

8.1. O6s3aTesbHas IUTEPATypPa

Tun (yueOHunk, yuedHoe

KoanuectBO B

Ne nocooue, y4e0HoO- I'on HAY4YHOH
ABTOPBI, COCTABUTEIH 3arnaBue (3arojioBoK)
n/n MeTOoAnYecKoe Imocooue, H3IaHus oudanoreke /
NMPAKTUKYM, IP.) HaumenoBanmne IbC
1 | Kynunos A.A. OCHOBBI IIEHTPATU30BaHHOTO VYuebHoe nmocobue 2015 OBC "ZNANIUM.
TEIJI0CHA0XKEHUS COM"
2 | Kynunos A. A. TernoBble JIEKTPHUUECKUE CTAHIIMU : CXeMBbl | YueOHOe mocodue 2020 OBbC "ZNANIUM.
1 000pyI0BaHNe COM"
3 bypos B./1., lopoxos E.B., | TemioBsie 3J€KTPUUECKHE CTAHLIUU Y4eOHuK 2020 OBC "KouncynbTanT
Enuzapos JI.I1. [u np.]. cryaeHra"
4 | Jlykyrusn b. B. Cuctembl AIEKTPOCHAOKEHHUS ¢ BETPOBBIMH | YueOHOe mocodue 2015 OBC "ZNANIUM.
U COJIHEYHBIMU 3JIEKTPOCTAHIUSIMU COM"
5 | I'ybapes B.41. Herpaaumnmonasie 1 BO30OHOBISIEMBIC YuebHoe mocobue 2014 OBC «IPRbooks»
VMCTOYHUKU YHEPTUHI
6 | Eprun JI. B mouckax sHeprum [DnekTpoHHBIN pecypc]| | YueOHoe mocobue 2016 OBC «IPRbooks»
: pecypcHbIE BOWHBI, HOBbIE TEXHOJIOTUHU U
OyJyiiee SHePTeTHKHU
8.2. lonoiHMTEILHAS JIUTEPATYPa
Tun (y4yeOHUK, ydeOHOE KouunyecTBO B
Ne nocodue, yuedHo- I'on HAYyYHOH
ABTOPBI, COCTABUTEIH 3arnaBue (3aroji0BoK)
n/n MeToaHuUYecKoe nmocooue, M3IAHUA ouoauoreke /
NPaKTHKYM, JIp.) HaumenoBanue 35C
1 Cubukun 1O. 1. DneKkTpocHaOKEeHHE YuebHoe mocobue 2022 OBC "ZNANIUM.
COM"
2 | Baxuuna B.B., YepHeHko CucTeMsbl 31eKTPOCHAOKEHHS Y4eOHO-MeToInYecKoe 2015 Penosuropuit TI'Y
A.H. nocooue
3 | Baxuuna B.B., UepHenko IIpoexTupoBaHue cucTteM Y4eOHO-MeToInYecKoe 2016 Penosuropuit TI'Y

A.H.

AIEKTPOCHAOKEHUS

mocooue




8.3. Ilepeyenb mnpogeccCHOHAIBLHBIX 0a3 JTAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
CHCTEM

— WebofScience [DnexkTpoHHBIH pecypc] : MyIbTHIMCHMIUIMHApHAA pedepaTuBHas Oasza
nanubix. — Philadelphia: ClarivateAnalitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ar1. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc] : pedepaTtuBHas 6a3a manHbix. — Netherlands: Elsevier,
2004. — PexxuM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., aHri.;

— Elibrary [DnexkTpoHHBI pecypc] : HaydHas djeKTpoHHas 6ubnamoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — f13. pyc., aHri.;

— SpringerLink [DnexktponHsIii pecypce] : [0a3a qanHbix |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3ari. ¢ skpaHa. — f3. aHri.;

— ScienceDirect [DneKTpoHHBIH pecypc| : KOJUICKIIUS AJICKTPOHHBIX KHHUT HW3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHTNI.;

— Cambridgeuniversitypress [DneKTpoHHBIN pecypc] : *KypHaibl u3natenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum moctyma : cambridge.org. — 3ari. ¢ skpana. — f3. adri.;

— NEICON [DnexTpoHHBIH pecypc] : a1MeKTpoHHas HHPOPMAIUS : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOMKOH, 2002. — Pexxum nocTyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., aHriL.

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

Ne Haumenopamme [O PexBU3HUTHI norms?pa
n/n (mata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUSL — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok

JeicTBUsL — 6ECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

noroop Ne 690 ot 19.05.2015, cpok
neicTBUs — 6eCCPOUHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa3oBaTeILHOIO MPoIEecca MO JUCUMUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PaATOPHIi, MACTEPCKHUX U
Ap. 00BEKTOB 1Jisl IPOBEACHHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHIA,
MOMEIIECHUM JJI1 CAMOCTOATEILHOM
padoThl 00yYaAKOIMXCs (HOMEpP ayaAMTOPHM)

wn IlepeyeHb OCHOBHOIO 000PY/10BAHUS

VYuebHas ayIuTOpHs Ui IPOBEICHUS
3aHATHAH JIEKIIMOHHOI'O THIIA. YuyeOHas
ayIUTOPHUS JJIsl IPOBEACHUS 3aHATUI
CEMHUHAPCKOT0 TUTIA. Y4YeOHas ayTuTOpHsI ISt
KypCOBOT'O IPOEKTUPOBAHUS (BBITOIHEHUS
KYPCOBBIX paboT). YueOHas ayaAuTOpus st
HpOBeI[eHI/IH I‘pyr[l'[OBBIX n I/IH,Z[I/IBI/I,Z[ya.HBHBIX
KOHCYJbTAIUi. YueOHast ayaAuTOpHUs st
HpOBeI[eHI/IH 3aHHTHﬁ TeKymero KOHTpO.H}I 148
MMPOMEKYTOUHOH aTTectanuu. (3-609)

Cronpl y4eHHYECKHE ABYXMECTHBIC
(MOHOOJIOK), CTOJI YICHHYECKUH
TPEXMECTHBIH MOHOOJIOK, CTOJI
MPENOJABATEIbCKH, CTYJ
MPEToaaBaTeNLCKUA, JOCKA ayIUTOpHAS
(menoBas), kadeapa, IKpaH, IPOEKTOP,
IPOIIECCOp, KAITIO3H




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00PaTOPHii, MACTEPCKUX U
Ap. 00BEKTOB 1JIsl IPOBEACHHUS
NMPAKTHYECKHUX U JIAa00PATOPHBIX 3aHATHIA,
MOMEIIEeHUM JJI1 CAMOCTOATEILHON
padoThl 00yYaAKOIMXCs (HOMEpP ayaAMTOPHM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

VYuebHas ayIuTOpHs Ui IPOBEICHUS
3aHATHAH JIEKIIMOHHOI'O THIIA. YueOHas
ayIUTOPHUS JJIsI IPOBEACHUS 3aHATUI
CEMHUHAPCKOT0 TUTIA. Y4YeOHas ayTuTOpHsI ISt
KypCOBOT'O IPOEKTUPOBAHUS (BBITOIHEHUS
KYPCOBBIX paboT). YueOHas ayaAuTOpus st
HpOBGI[eHI/IH I‘pyr[l'[OBbIX 148 I/IH,Z[I/IBI/I,Z[ya.HBHBIX
KOHCYNbTAIUi. YdeOHas ayaAuTOpus st
HpOBGI[eHI/IH 33.H§ITPII>1 TGKYH_IGFO KOHTpO.H}I 148
MPOMEXKyTOUHOM aTTectanuu (2-211)

[IpoekTop, sKpaH, CTOJ yUEHUIESCKUI
(MOHOOJIOK) TBYXMECTHBIH, CTOJ
YUEHUYECKUH (MOHOOJIOK) TPEXMECTHBIH,
CTOJI MTPETIO/IaBaTENIbCKUM, CTYI
MPeroaaBaTeNbCKUiA, JOCKa ayTUTOPHASL.,
9KpaH, MPOEKTOP, KATFO3U

KomMmnbroTepHslii Ki1acc.

VYuebHas ayIuTopus Ui IPaKTHIECKUX
pa0or.

VY4ebHas ayauTopus )i KypCOBOTO
IIPOEKTUPOBAHMSI (BBIIIOJHEHUS KYPCOBBIX
pabor).

VYuebHas ayIuTOpHs Ui IPOBEICHUS
I'PYNIOBBIX ¥ UHAUBUAYAJIBHBIX
KOHCYJIbTALIU1

VYuebHas ayIuTOpHs Ui IPOBEICHUS
3aHATUN TEKYILLEro KOHTPOJISA U
MPOMEKYTOYHOM aTTECTALMKU
JlaGopatopus LludpoBoe moaenupoBaHue B
anekTposHepreTuke. (23-601)

OkpaH, npoekrop, 11K, nByxmecTHble
HapThl, TPEXMECTHBIE CTOJIBI, CTYJIbS
Y4EHHUYECKHUE, CTOI JUIsl KOH(PEPEHIHA.

[TomernieHue UIst CaMOCTOSITENBHOM paboTHI
obyuvaroruxcs (I'-401)

Crounbl, CTyJbsl, KOMIIBIOTEPHI
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