MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B.02

(uHOeKc OUCYuniIuHbl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Oo0mast sHepreTuKa

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAIIPABJICHUIO MMOATOTOBKH
13.03.02 DnexTposHEepreTHKa U MEKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DeKTpoCcHAOKEHNE

dopma 00ydeHHS: OUHas
I'on mabopa: 2017
Oo6mas TpynoemMkocth: 4 3E

PacnpenesieHne 4acoB TUCHMILIMHBI M0 cCEMeCTPam

Cemectp 5

®DopMa KOHTPOJIA | DK3aMEH Hroro
Bun zanarui
Jlexuun 16 16
JlaGopaTopHbie
IIpakTnyeckue 34 34
PykoB0o/1CTBO: KypcOBBI€ pabOThI (TIPOEKTHI)
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KonraktHas pabota 50,35 50,35
CamocrosiTenpHas padbora 58 58
Kontpoinb 35,65 35,65
Hroro 144 144




Pabouyto mporpamMmmy coctaBuiI(u):
npodeccop, mpodeccop, K.T.H., Epmakos B.B.

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)
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Penen3upoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

v OtcyTcTBYET

Penensent

(OoadicHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auctumuinHbl coctaBieHa Ha ocHoBaHUK PI'OC BO u yueOHoOrO miaHa
HaIpaBJIeHUs OATOTOBKU
13.03.02 DnexTposHEepreTHKa U AMEKTPOTEXHUKA

Cpok geiicTBus padoueii nporpaMmMbl JMCUMILTAHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsr
«DNEKTPOCHAOKEHUE U AIIEKTPOTEXHUKA

(mpotokoin 3acenanusi Ne 2 ot «05» centsops 2016 r.).



1. Ilean ocBOEHUN THCHUILIHHBI

Ilenp OCBOGHMS JAWUCHUIUIMHBI — JaTh MpPEACTAaBICHHE OO0 OCHOBHBIX IPOIECCaX
npeoOpa3oBaHUsl W HCIIOJIB30BAHUS PAa3UYHBIX BUAOB SHEPIWH, a TAaKXKEe HAYYUTh METOIHMKAM
pacuera TerIo(pUKaAIMOHHBIX CUCTEM, OCHOBAM BBIPAOOTKH 3JIEKTPUUYECKON U TETJIOBOI SHEPTuH, C
METOIMKAaMM pacdeTa H BBIOOpa TEMIOPUKAIMOHHOTO O0OpYAOBaHMS; BO3MOXKHBIX IyTeH
noBbIIeHUS 3()()EKTUBHOCTH BBIPAOOTKU U MOTPEOICHHS Pa3IMYHbIX BUIOB SHEPTUH.

2. Mecto nucuumiaunbl B ctpykrype OITIOITI BO

JIMCUMIUTMHBL ¥ TIPAaKTUKHU, Ha OCBOCHHUU KOTOPBIX Oaszupyercss JaHHas IUCLUIUIMHA:
mucuuiuinael - broka 1 wactu, ¢GopmMupyeMoil ydacTHHKaMH 0Opa3oBaTENbHBIX OTHOLICHHUN
HarpaBjeHuss noarotoBkn OakamaBpuata 13.03.02 «DnmeKTposHEpreTuKa M AJICKTPOTEXHUKA):
«Dusukay», «Bpicias Matematuka», «BBenenue B npodeccuio», «CoOBpeMEHHBIE YHEPreTHYECKHe
CUCTEMBI 1 3JIEKTPOHHBIE TPe0Opa3oBaTEIN.

JINCIUTITMHBI U TIPAKTHKH, I KOTOPBHIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak

npenmectBytomiee: «[IpueMHUKE M TOTPEOUTENH AIIEKTpUYECcKol 3Heprun», «lIpousBoacTBeHHas
MpakTHUKa (MPOEKTHAsI MPAaKTHKA)», BHITYCKHAs KBaTM(PUKaIMOHHAs padoTa.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

dopmupyeMbIe H HNuaukaropsl
KOHTPOJIHpYeMbIe NOCTH/KEHHU S IInanupyembie pe3yibTaThl
KOMITETEHIM U KOMITeTEeH Il o0y4eHHs

(K01 1 HAUMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

[TK-3 Cnocoben
PUMEHSTH 3HAHUE
0coOeHHOCTEH
XapaKTePUCTHUK
3JIEMEHTOB
AIIEKTPUYECKUX CETEM,
croco00B MTPOU3BOJICTBA U
UCIIOJIb30BaHUs
IIEKTPUYECKON DHEPIUU B
npodecCHOHATbHON
JeSATEIbHOCTH

[1K-3.2 IeMoHCcTpUpYyET
3HAHUEC OCHOBHBIX
Croco0o0B MTPOU3BOJICTBRA,
nepeavyn U pacrpeaeneHus
3JICKTPOIHEPTUHU

3HaTb: OCHOBHEIE 3aKOHEI
TCIIIOTCXHUKH, BHCKTpOTGXHHKI/I nu
AJICKTPOMEXAHUKHU

YMeTb: BBIMOIHATH pabOTHI IO
9HEPreTHIECKOMY 00CIICI0BAHUIO
000pyI0OBaHUS MIEKTPOTEXHUIECKUX
CHCTEM

Braamers: 0011ief METOIOIOTHEN
OIIEHKHU SHEPreTUYECKOMN

3 PEKTUBHOCTH 000pYIOBaHUS U
WHXCHEPHO-TEXHUUYECKUX CHCTEM Ha
00BeKTax

[IK-3.3 JlemoHcTpUpyET
3HaHHE OCHOBHBIX
notpeOuTenei
ANEKTPOIHEPTHHU, UX
XapaKTEPUCTHK, IPUMEHSET
9TH 3HAHUS B

3HaTh: METO/IBI aHAIM3a U cOopa
uH(pOpMalny, paBuiia paboThl ¢
TeXHUYECKON nHpOpMaImei mo
no10opy 000pyAOBaHHUS, CIIOCOOBI
HOPMHPOBaHHS ¥ OPMBI
MPEJICTABICHUS XapaKTEPUCTHK
000pyTOBaHUS




npodecCHOHATbHON
ACATCIIbHOCTHU

YMeTh: aHAIM3UPOBATh MOTyUYECHHBIE
JTaHHBIE TI0O 00BbEMY
SHEPronoTpedIeHrus 000pyI0BaHHEM
Y MTH)KCHEPHO-TEXHUYECKUMU
CHUCTEMaMH U BBIOMPATH
HeoOxoauMoe 000pyI0BaHNUE.

BnaneTs: HaBEIKAMU
WHCTPYMEHTAIIbHBIE 00CIIeI0BaHNUS,
CpencTBaMu KOMITBIOTEPHOU TEXHUKH
¥ MH()OPMAITMOHHBIX TEXHOJIOTHI
pu 0POPMIICHUH PE3YJIbTATOB
HCCIICAOBAHUS.




4. CTpyKTypa M cojepKaHue IUCIUTIINHbI

®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satTun Cemectp Obnem, banabl | UnTepakTuB, 4.| (HaAaMMeHOBaHUeE
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
Paznen 1 Jlek 1. BBoanas nexkuus 5 2 1 - [Mocemenue 1 6amn
"OHepreTuyeckue Tema: DHepreTudecKkue TOIUIMBA U OCHOBBI
TOTUIMBA U OCHOBBI WX TOPEHUS
WX ropeHus" IIp 1. Pemienue 3agau o reme « JHEPreTUUECKUE 5 2 5 - Pemenue y nocku - 3,
TOTJIMBA U OCHOBBI UX TOPEHUS» CaMOCT. pelieHue - 2
Oamna
Cp. CamocrosiTenbHOE U3yUECHHE 5 3 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
U y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MIPAKTUYECKUM 3aHATHUSIM (pEIIeHUE 3a71a9)
Cp. CamocTrosiTeTbHOE U3YUCHUE 5 3 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (PEIIeHUE 3a71a)
IIp 2. Pemenue 3agad no reme « JHEPreTUYECKUE 5 2 5 - Pemenue y nocku - 3,
TOTLIIMBA U OCHOBBI UX TOPEHUSD CaMOCT. pelieHue - 2
Oamna
Jlex 2. Tema: DHepreTuecKkue TOMINBA U OCHOBBI 5 2 1 - IMocemenue 1 6amn
UX TOpEHUs
Cp. CamocrosiTenbHOE U3yUECHHE 5 3 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MIPAKTUYECKUM 3aHATHSIM (PEIIeHUE 3a]1a9)
IIp 3. Pemenue 3anau no teme « JHEpreTudecKkue 5 2 5 - Pemenue y nocku - 3,
TOTJIMBA U OCHOBBI UX TOPEHUS» CaMoCT. peuieHue - 2
Oamna
Cp. CaMOCTOSITETLHOE U3YUYECHUE 5 3 - -




®opMbI TEKYLIETO

YCTaHOBKH TEIJIOBBIX 3JIEKTPOCTAHIIHI»

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satsTum Cemectp Obnem, banabl | UHTEepakTUB, 4.| (HAMMEHOBAHME
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
Ip 4. Pemenue 3agau no reme « QHEpreTUYECKUe 5 2 5 - Pemenue y nocku - 3,
TOTIIIMBA U OCHOBBI UX TOPEHUSD CaMOCT. peuieHue - 2
Oaya
Paznen 2 Jlek 3. Tema: KoTenbHble YCTAaHOBKH TETJIOBBIX 5 2 1 - Bomnpocsl BX0gHOT0O
KortenbHbie 3JIEKTPOCTAHIIUN KOHTPOJIA
[YCTaHOBKH Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TETIOBBIX TEOPETUIECKOT0 MaTepuala mo yueOHruKam
PIEKTPOCTAHIIUI 1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelleHue 3a1a4)
IIp 5. Pemenue 3agay o teme «KortenbHble 5 2 5 - Komrutekr 3amau
YCTaHOBKH TETIJIOBBIX JICKTPOCTAHIIHIA»
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelieHue 3a1a4)
IIp 6. Pemenue 3agay o teme «KortenbHble 5 2 5 - Komrutekr 3amau
YCTaHOBKH TETIJIOBBIX JICKTPOCTAHIIHIA»
Jlek 4. Tema: KoTenbHble YCTAaHOBKH TEIJIOBBIX 5 2 1 - Bomnpocsl BX0gHOTO
AJIEKTPOCTAHLINI KOHTPOJIA
Cp. CaMocTosTeNnbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuasa no yueoOH1uKam
U y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (pEIIeHUE 3a71a4)
IIp 7. Pemenue 3agau no reme «KorenbHbie 5 2 5 - TeMbl TOKIIa0B




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satsTum Cemectp Obnem, banabl | UnTepakTuB, 4.| (HaAaMMeHOBaHUeE
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
Cp. CaMocTosTeNnbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuasa no yueoOH1uKam
U y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIa 1a)
IIp 8. Pemrenne 3amau 1mo Teme «KoTenbHbIE 5 2 5 - Komrutekr 3amau
YCTaHOBKH TETIJIOBBIX JICKTPOCTAHIIHIA»
Paznen 3 Jlek S. Tema: [TapoBbie TypOWHBI TETIOBBIX 5 2 1 - Bomnpocsl BX0gHOT0O
[TapoBbie TYpOUHBI 3JIEKTPOCTAHIIUI KOHTPOJIA
TEILIOBBIX Cp. CaMocTosTenbHOE U3YUYEHNE 5 3 - -
AIIEKTPOCTAHLIUN TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
U y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIa 1a)
IIp 9. Pemenue 3agau no reme «IlapoBsie 5 2 5 - Pemenue y nocku - 3,
TypOMHBI TETUIOBBIX JIEKTPOCTAHIIAN» CaMOCT. pelieHue - 2
Oamna
Cp. CamocrosiTenbHOE U3yUECHHE 5 3 - -
TEOPETUUECKOro MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIa 1a)
IIp 10. Pemienue 3agau no reme «IlapoBsie 5 2 5 - Pemenue y nocku - 3,
TypOMHBI TETUIOBBIX JIEKTPOCTAHIIAN» CaMOCT. PEIIECHUE - 2
Gana
Pasnen 4 Jlex 6. Tema: TermooOMeHHBIE amnmapaTsl 5 2 1 - Bonpoce! BXogHOTO
TennooOMeHHbIE KOHTPOJIS
armnaparsl Cp. CamocTosATeNnbHOE U3y4CHUE 5 4 - -




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TEM 3AHITHH Cemectp Obw.em, banabl | UHTEepakTUB, 4.| (HAMMEHOBAHME
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
TEOPETUIECKOT0 MaTepuaa mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUIECKUM 3aHITHSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 11. Pemenue 3agad mo Teme « TermmooOMeHHbBIE 5 2 5 - Pemienne y nocku - 3,
arnmaparbi» CaMOCT. pEUICHHE - 2
Oamta
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOr0 MaTepuaa mo yueOHuKam
1 y4eOHBIM MOCOOMSM C TTIOATOTOBKOM K
MPAKTUIECKUM 3aHITHSIM (TIOITOTOBKA
JOKJIa/1a)
IIp 12. Pemenne 3agad mo teme « TermmooOMeHHbBIE 5 2 5 - Pemienue y nocku - 3,
anmnaparb» CaMOCT. peuieHue - 2
Oamna
Pa3nen 5 Jlex 7. Tema: CucteMsbl TEIIOCHAOKEHUS 5 2 1 - Bomnpocsl BX0gHOT0O
CucreMbl KOHTPOJIA
rerocHaOxeHust | Cp. CamocrosTenbHOE U3y4CHHE 5 4 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIaJ1a)
ITp 13. Pemenue 3amau nmo reme « CHCTEMBI 5 2 5 - Pemenne y nockwu - 3,
TEIIOCHAOKEHUSI» CaMOCT. peltieHue - 2
Oamna
Cp. CaMocTosTeNnbHOE U3YUYEHNE 5 4 - -

TEOPETUYECKOTO MaTepraia 1o yueOHHuKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOM K




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | y4eOHOH Ha"MeHOBaHIfe TeM satsTum Cemectp Obnem, banabl | UnTepakTuB, 4.| (HaAaMMeHOBaHUeE
(yueOHoO¥ padoThI) q.
padoTsI OLICHOYHOI'0
cpeacTna)
MPAKTUIECKUM 3aHITHSIM (TIOITOTOBKA
JOKJIa/1a)
IIp 14. Pemenue 3amad mo Teme « CCTEMEBI 5 2 5 - Pemienue y nocku - 3,
TEIIOCHAOKEHUS» CaMoCT. peuieHue - 2
Oaya
Paznen 6 JIek 8. Tema: OcHOBHOE TEMIO0(PUKAIIMOHHOE 5 2 1 - Bomnpockl BXogHOTO
OcHOBHOE o0opyoBaHue KOHTPOJIS
rerodukanonHoe| Cp. CamocTosiTeTbHOE U3YUCHUE 5 4 - -
00opynoBaHUE TEOPETUUECKOr0 MaTepuaa no yueOH1uKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTIOKJIaJ1a)
Ip 15. Pemenne 3amau no reme « OCHOBHOE 5 2 5 - Pemenue y nocku - 3,
TerI0(UKAIIMOHHOE 000PYIOBAaHUE) CaMOCT. pelieHue - 2
Oaya
Cp. CaMocTosTENbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuaa no yueoOH1uKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSIM (IIOJITOTOBKA
JTOKJIa 1a)
Ip 16. Pemenne 3amau no reme « OCHOBHOE 5 2 5 - Pemenue y nocku - 3,
TerI0(UKAIIMOHHOE 000PYIOBAHUE) CaMOCT. peluieHue - 2
Oaya
IIp 17. Pemenne 3amad mo teme « OCHOBHOE 5 2 12 - Pemienne y nocku - 8,
TETIO(PUKAIIMOHHOE 000PYI0BAaHHE) caMoCT. peuieHue - 4
Oaya
ITA [IpoMexxyTouyHas arTecTanus 5 0,35 - -
KonTtpons |Ok3amen 5 35,65 100 -




®opMbI TEKYLIETO

Bun . KOHTPOJIA
. HaumMeHoBaHUe TeM 3aHATHIH Oo0neMm,
Monayasb (pa3gea) | y4eOHOH N Cemectp banabl | UnTepakTuB, 4.| (HaAaMMeHOBaHUeE
(yueOHoO¥ padoThI) q.
padoTshI OLICHOYHOI'0
cpeacTna)
Hroro: 144 100

Cxema pacueTta UTOroBoro 6ajjia

Texymuil peWTHHT (BCcE 3aHATHS U IPOMEKYTOUHBIE TECTHI) + Pe3ysbTaT HTOrOBOIrO TECTA U BCE AEIUTCS Ha 2.




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWHK, YMEHHMsT H  YpPOBHA MNPOPECCHOHAIBHBIX  KOMIICTCHIIHH,
nproOpeTaeMbIX BBITYCKHUKOM B IIpolecce H3y4eHHs AUCHUIUIMHBL «OO0Inas 3HEpreTHka
UCIOJIb3YIOTCSl TEXHOJIOTMH TPAJAULIMOHHOTO OOYUEHUS:

- JICKIIUH,;

- IPAaKTUYECKUE 3aHATHS C YCTHBIM ONPOCOM  OOy4aromuxcs U 3aKperuieHueM
TEOPETUUECKOr0 MaTepuana;

- UHIMBUJyaJbHble U TPYIIOBBIE KOHCYJIbTAllMU [0 TEOPETHYECKUM U MPaKTUYECKU
BOIIPOCaM Kypca;

- BBITIOJIHEHUE NPAKTHUYECKUX 3aJaHHil, KOTOpBIE MO3BOJISIIOT MPUOOPECTH TMPAKTUYECKUE
3HaHUS W HAaBBIKM pELICHHs 3a7aud M paboThl ¢ HOPMATHBHOM, METOIWYECKOH, Hay4HO-
TEXHUYECKOM U CIPABOYHOM JINTEPATYPOI;

- IPOBEICHNE PA3TUYHBIX (POPM CAMOCTOSTEIHLHON pabOThI, KOTOPasi BKIIOYAET MOATOTOBKY K
JICKIMOHHBIM U MPAKTUYECKUM 3aHATHUSAM, MOATOTOBKY JOKJIAAa W €ro Mpe3eHTallMu K 3alluTe Ha
MPAKTUYCCKOM 3aHATHHU.

6. MeToguyeckue yKazaHus 110 OCBOCHHMIO U CHHMIIIMHBI

6.1. OOGyuarommmcsi HEOOXOIMMO O3HAKOMHUTHCS: C COJEpXKaHUEM padoueld MporpaMMBbI
mucuuruiael (nanee — PILJI), ¢ menmsaMu M 3agayamMu AMCLUMIUIMHBI, €€ CBS3SIMH C JIPYTHMHU
JTUCIUIUIMHAMU  00pa30BaTebHONW MPOrpamMMbl, METOAMYECKHMHU pa3paboOTKaMHU IO JIaHHOU
JTUCLUIUINHE.

6.2. Metoauueckue yKazaHus 10 MOATOTOBKE K JICKIIMOHHBIM 3aHATHSIM.

B xome nekuumii paccMaTpUBAaIOTCSI OCHOBHBIE IIOHSATHS TEM, CBSI3aHHBIE C HHUMH
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBI, Tal0TCA PEKOMEHIALUHU ISl CAMOCTOATEIbHOU pabOThI
U TIOATOTOBKE K MPAaKTUYECKHM 3aHATUAM. [loaToMy wu3ydeHHE IUCHMIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TMOCIEA0BAaTEIbHOIO HAKOIUIEHUS 3HAaHUM, CJEeNO0BaTeNIbHO, MPOIYCKU
OTJENBHBIX TEM HE IMO3BOJSIOT IIYOOKO OCBOUTH mpeamMeT. O0ydaromumcs HeoOXOAMMO: Tepen
KOKIOW JIeKUMEeH MpocMaTpuBaTh pabodylo MporpamMmy IUCHUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIUTEPATYPy, 4YTO TIO3BOJUT COKOHOMHUTb BpEMS Ha OCBOECHHE TEMBbI Ha
ayIUTOPHOM 3aHATHM; TMeped OYepeAHON JIeKIMell HeoOXO0AUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuanbl NOpeaplaymed Jekuuu. Ilpu 3arpygHeHMsX B BOCHPUATUM MaTepuana CleayeT
00paTUTHCS K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Meronnyeckue yka3zaHus 10 IOJATOTOBKE K IIPAKTUYECKUM 3aHITHSIM.

B xozme mpakThyeckux 3aHATUN YrIyONSIOTCS M 3aKpEIUISIOTCS 3HAHHUS OOydYaloUuxcsl MO psAIy
PacCMOTPEHHBIX HA JIEKLHUAX BOIPOCOB, 3HAHUI 110 COBPEMEHHBIM TEXHOJIOTUSAM IPOEKTHPOBAHMUS B
JMIEKTPOIHEPreTUKE M JJEKTPOTEXHHMKE; yMEHHS IPOU3BOAUTH  BHIOOP 3KOHOMHUYECKH
00OCHOBAHHBIX HMHBECTUIIMOHHBIX TPOEKTOB. Ha NpakTHYecKuX 3aHATHSIX Pa3BUBAIOTCA
CIIOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUH,  YHPaBIATH
uHpopMaLrell ¢ IpUMEHEHHEM NPUKJIAIHBIX MPOrpaMM; HUCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIC
TEXHOJIOTHH, 0a3bl JaHHBIX U MAKEThl MPUKJIAJAHBIX TPOAYKTOB. IIpyn MOAroTOBKE K MPaKTHUYECKUM
3aHATHUAM KKl 00Y4arOLUiiCs JOKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3Y4YUTb MaTEPUAIIbI JICKLUH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

— BBIIIOJIHUTH JOMAIIIHEE 3aJaHUE, PEKOMEHJIOBAHHOE IIPENOAABATENEM IIpU H3YyYEHUU
KaKIOM TEMEI 3aHSTHS.

[To 3amanuio mpenogaBarens OOYdYaIOUIMICA JODKEH TMOATOTOBUTH JOKJIAA IO TeMe
MPAKTUYECKOro 3aHATHA. B mpoliecce MoAroTOBKY K MPAKTUYECKUM 3aHATHSAM 00y4alOlIUeCs] MOTYT
BOCIIOJIb30BaThCsl KOHCY/IbTALMSIMU ITPENOaBATENIS.

6.4. CamocTosiTebHAsT paboTa BKJIIOYAET B CeOs BHIMOJHEHUE PA3JIMYHOTO POJia 3aJaHui 1
CaMOCTOSITENIbHOE M3yYCHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM M y4eOHbIM MOCOOUSM C
MOJATOTOBKOM K MPaKTUYECKUM 3aHATHSIM. KOHTposIb caMOCTOATENbHON paboThl 00y4arouxcs Hajl



pOTrpaMMOIl Kypca OCYIIECTBIICTCS B XOJI€ MPAKTHYECKUX 3aHATUH (YCTHBIH ONpOC, pelieHHe
3a/1a4, MyOJIMYHOE BBICTYIUICHHE C TIOKJIAJAO0M I10 BEIOpAaHHOHN TeMe, TECTHPOBAHHUE).



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoii KOMIIETeH U HaumMmenoBanue
Cemectp
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA

5 [1K-3 (TTK-3.2) Bamaun 1-22
Bonpocs! k ak3ameny Ne 1-12, 14-23, 35-
36, 40

5 [IK-3 (TIK-3.3) 3amaum 23-50
Bomnpocs! k sx3ameny Ne 34-37,41-42

7.2. TunoBble 3aJaHUA WU MHbIE MATEPHAJIbI, HE00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI
7.2.1. BXOIHO# KOHTPOJIb

Bonpockl BXOAHOT0 KOHTPOJIS:

1. Kakue ycnoBust HEOOXOMMMO COONIOAATH, YTOOBI TEPMOJMHAMUYECKUM MPOLECC ObLI
oOparumbiM?  UYTO sBISETCS MNPUYMHON HEOOPATUMOCTH pEaJbHBIX TEPMOJIMHAMUYECKHX
npoieccoB?

2. TloyeMy BHYTPEHHIOIO PHEPTHUIO, SHTAJIBIHUIO M SHTPOIHUIO paboOYero Teja Ha3bIBAIOT
napameTpamMu Wik QYHKIHSIMUA COCTOSIHUS, a TEIUIOTY U paboTy QyHKIMSIMHU Iporiecca?

3. B yem cymHocTh 1-ro 3akoHa TepMoanHaMukH? Hamuimmre ypaBHEHHE NEPBOro 3aKOHA
TEPMOJIMHAMHKH, OOBSICHUTE BXOJAIINE B HETO BETHYUHBI.

4. B yeM CyIIHOCTb BTOPOTO 3aKOHA TEPMOAUHAMHUKH?

5. IlpuBeaute ocHOBHBIE (POPMYIMPOBKH BTOPOTO 3aKOHA TEPMOJAMHAMUKH W JTAWTE €ro
AQHAIUTUYECKOE BBIPAXKEHUE ISl OOpAaTUMBIX U HeoOpaTHUMbIX mporeccoB. [lokaxuTe, 4TO LMKI
KapHo siBnsieTcs HAaMBBITOAHEWIIMM B 33JaHHOM MHTEPBAJIE TEMIIEPATYPBI.

6. Ilokaxxute, YTO HM3OXOPHBIHA, M30TEPMUUYECKUNA W aanabaTHBIE MPOIECCHl SBISIOTCS
YaCTHBIMU CJIy4asiMU MOJIUTPOITHOTO MPOLiEcca.

7. Ilonb3ysCch ypaBHEHUSIMU NIEPBOI0O 3aKOHA TEPMOAMHAMUKU I NIOTOKA U JUIS 3aKPBITOU
CHCTEMBI, IIOKAXHUTE 33 CUET YeTr0 COBEPIIAIOTCS BCE BUJIBI PA0OTHI paboyero Teia B MOTOKE.

8. lyist wero npumensiercs coruto JlaBana? M300pa3ute cxeMaTuuecku 3TO COTLIO.

Kak mensroTcs naBieHue u CKOpoCTh ra3a BI0Jb coria’?

9. UMzoOpasure TtemioBoii mpomecc B coruie JlaBams B A, S-gumarpamme. [lpuegure
ypaBHEHUE ISl ONIPEACIICHUS TEOPETUUECKON U JEHCTBUTEILHON CKOPOCTEN UCTECUCHUS.

10. Tlouemy B cxonsuieMcsi KaHajle HEJIb3s JOCTUYb CKOPOCTH OOJbIICH, 4eM MecTHas
CKOPOCTb 3ByKa?

11. Yto Ha3wpiBaeTcs aOCOITIOTHOM M OTHOCHUTENBHOW BIAXXHOCTBIO Bo3ayxa? Kakyio
TEMIEPATYPY Ha3bIBAIOT TEMIEPATYpOl TOUKH pockl? UTO Takoe BJIArocojep)kaHue BO3AyXa U Kak
OHO omnpenensercs?

12. B 4emM coCTOUT pa3inyure MEeXay MPoLecCaMu UCTTAPEHUS U KUTICHUS ?

Kpartkoe onucanue u perjiaMeHT BbIIIOJIHEHHUS

BxoHOW KOHTPOJIb MPOBOAUTCS HA MEpBOil ek OH IpeAcTaBiIsieT cOO0H KOHTPOJIBHBIH
cpe3 3HaHWKA U3 12 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOPBIC OOYYArONIWHCS JODKCH 3HATh B
pe3yabTaTe H3Y4YeHHUs MpeablIyNIMX TUCHUIUIMH IO THporpamMme OakanaBpuara. KoHTpoib
IIPOBOJIUTCA IO OLICHKE OCTATOYHBIX 3HAHUM MO JUCLHUIUIMHAM «DJIEKTPOIHEPTreTUYECKUE CUCTEMBI



U cetw», «OHeprocOepexxeHne W dHeprocOeperamoomme  TexXHOJIOrHW»,  «CHCTEMBI
JIEKTPOCHA0XKEHHS MPOMBIIUIEHHBIX MpeanpusaTHii». IlocTaBieHHbIe BOIPOCH TPeOYIOT TOUHBIX U
KOPOTKHX OTBETOB. BXOAHOI KOHTpPOJIb MPOBOJAUTCS B MHCbMEHHOM BHJE B TeueHHe 20 MHUHYT.
HToru BXoHOTO KOHTPOJISL UCTIONB3YIOTCS AJIs1 KOPPEKTUPOBKU METOIUK ITPOBEACHUS JIEKIIMOHHBIX
U IIPAKTUYECKUX 3AHATUH.

Kpurepun onenkmn:

- OTMETKa «3aYTE€HO)» BBICTABISETCSA 00ydJaroLIeMyCsl, €CIIM 1aHbl IPaBUJIbHbIE OTBETHI Ha 6-
12 Bonpocos;

- OTMETKA «HE 3a4TEHO», €CJI IPAaBUIIbHBIX OTBETOB MEHEE 6-TH.

7.2.2. KOMIUIEKT 3a1a4 K NPAKTHYECKUM 3aJaHUAM

3agaua 1

B Tomke KOTeIbHOro arperara Maponpou3BOAUTENbHOCTRIO D = 13,4 kr/c cxuraercs
MOJIMOCKOBHBIN yroiib Mapku b2 ciemytomiero cocraBa: CP= 28,7 %; HP = 2,2 %; SP, = 2,7 %; NP =
0,6 %; OP = 8,6%; AP = 25,2 %; WP =32 %. HeoOx0amumMo, COCTaBUTDH TEIIOBOK OaaHC KOTEIHHOIO
arperara, €ciidi M3BECTHBI TEeMIIEpaTypa TOIUIMBA MpU BXOAe B TONKYy fr = 20°C; HaTypajbHbIN
pacxon ToruBa B = 4 Kr/c; naBieHue neperpeToro napa pnn = 4 MIla; Temneparypa neperperoro
napa fnn. = 150°C; Benuunna nenpepsiBHON npoayBku P = 4 %; TeopeTnyeckuii 00beM BO3ayXa,
HEOOXOIUMBIN NI cropanust | KT TOIInBa 10 = 2,94 m3/xr; 06beM YXOJSIIUX Ta30B HA BBIXOJIE U3
nocsenHero razoxona Vyx = 4,86 M>/KT; TeMmepaTypa yXOAsIIMX ra30B Ha BBIXOAE U3 MOCIETHETO

razoxojua 9yx = 160°C; cpeansisi o0beMHas TEMJIOEMKOCTh Ta30B MPH MOCTOSHHOM JIaBIECHUU Cpp =
1,297 KI[)K/(M3-K); coJiepkaHue B yXoAsmux razax okcuaa yriaepojga CO = 0,2 %; u TpexaToOMHBIX
razoB RO; = 16,6 % u norepu TEMIOTH OT MEXAaHUYECKOW HEMOJIHOTHI CTOPaHUs TOIIUBA g4 = 4 %.
[Totepsimu TemIOTHI ¢ GU3NIECKOM TEIUIOTOH 1UTaKka IpeHeOpeyb.

3amava 2

B Tomke koTia cxKHUraeTcs MaJoCepHUCTBIN Ma3yT cienytomiero cocrasa: CP? = 84,65 %; HP
= 11,7 %; SPy = 0,3 %; OP = 0,3 %; AP = 0,05 %; WP = 3,0 %. Onpenenuts pacroyiaraeMyro
TEIIOTY, €CJIM TEMIIepaTypa TOIUIMBA HAa BXOJI€ B TONKY /r = 20°C.

3agaua 3

Omnpenenut coctaB pabodeld MacChl 4eNsIOMHCKOTO yriisi Mapku b3, eciu W3BeCTeH cocTaB
ero roproueir maccel: C"= 71,1 %; H" = 5,3 %; S = 1,9 %; N" = 1,7 %; O" = 20 %; 301pHOCTH
cyxoit maccel 4° = 36,0 % u pabdouast Bnaxknocts WP = 18,0 %.

3amaua 4

OnpenenuTh HU3MIYIO W BBICIIYIO TEIIOTY CropaHus padodeld MacChl YeSIOMHCKOTO YIS
mapku b3 cnegyromero coctaBa: CP? = 37,3 %; HP = 2,8 %; SPy = 1,0 %; %; NP = 0,9 %; OP = 10,5
%; A =29,5 %; WP =12 %.

3agaua 5

Onpenenuts 00bEM MPOAYKTOB MOJIHOTO CTOpPAaHUS HA BBIXOJE W3 TONKH, a TaK Xe
TeopeTUdeckKHil U JeHCcTBUTENbHBbIE 00BEMBI BO3IYyXa, HEOOXOMMMBlE Jisl cropaHus 1 M
npupogHoro raza CTaBponoJIbCKOTO MECTOPOXKAeHus clieaytoniero cocraa: COz = 0,2%; CHy =
98,2%; C2Hes = 0,4%; C3Hg = 0,1%; C4Hi0 = 0,1%; N2 = 1,0 %. KoadpdunmeHT n30biTKka Bo3ayxa B
TomKe or = 1,2.

3amaua 6



Onpenenuth TEOPETUYECKUI M JEHCTBUTENBHBI OOBEMBI BO3IyXa, HEOOXOIMMBIC st
CJIO€BOTO CXKMTaHUs AoHenkoro yrist Mapku I maccoi 1000 kr u cnenyromero cocraBa: CP = 55,2
%:; HP = 3,8 %; SP; = 3,2 %; %; NP =1,0 %; OP = 5,8 %; A? = 23,0 %; WP = 8,0 %.

3amaua 7

Onpenenuth 00bEM CYXHX Ta30B, IMOJTYYae€MBIX MPU IMOJTHOM cropaHuu B cioe 800 xr
Ky3HeIKoro yris mapku /I, eciu u3BecteH coctaB ero roproueit maccol: C' = 78,5 %; H' = 5,6 %;
S =0,4 %; N"=2,5 %; O" = 13 %; 30;mpHOCTH cyxoit macchl 4° = 15,0 % u pabouast BnaxxHocTs WP
= 12,0 %, xoadpunrenT n30bITKa BO31yXa B TOIKE Or = 1,3.

3amaua 8

B Tonke kotna cxxuraercs 1 Kr goHEmKOro yrisi Mapku A ciepyromero cocrasa: CP= 63,8
%; H? = 1,2 %; SPy = 1,7 %; %; NP = 0,6 %; OP = 1,3 %; A? = 22,9 %; WP = 8,5 %. Onpenenursb
SHTAJBIINI0O M30BITOYHOTO BO3JyXa Ha BBIXOJIC W3 TONKH IPH TOJHOM CTOPAHHH YTJISA, €CIH

M3BECTHO, YTO TEMIIEpATypa ra3oB Ha BeIxoje u3 Tonku I = 1000°C. KospduumeHT n3ObTKa
BO3/yXa B TONKe or = 1,3.

3amaua 9

Onpenenuth SHTAIBINIO TPOJYKTOB CropaHUss Ha BBIXOJE U3 MapoleperpeBarens
KOTEJIBHOTO arperara Mmaponpou3BOAUTEIBHOCTEIO D = 9,73 Kr/c, ecnu W3BECTHHI JaBIICHUE
HACBIIEHHOTO Mapa pun. = 1,4 Mna, naBieHue neperperoro napa pun. = 1,3 Mlla, Temneparypa
neperperoro mapa fnn = 250°C, Temmeparypa mnurtareabHOM BOAbl fns = 100°C, BenumunHa
HeNpepbIBHON NpoayBku P = 4%, k.m.1. kotaoarperara (6pyrTo) nN%x = 90%, U NOTEpH TEIIOTHI
OT MEXaHMYECKOW HEMOJHOTHI CropaHus TorumBa g4 = 3,5 %. KorenbHblid arperat paboraer Ha
KY3HEIIKOM yTrjie Mapku Tc HM3IIEH TeruioTor cropanus roproueir macchl Q' = 34345 x]JDx/kr,
coaepxanue B Torumae 306l AP = 16,8 % u Bnaru WP = 6,5 %.

3amaua 10

Onpenenutsb pacueTHyo nojavyy BEHTUJISTOPA KOTEJIbHOTO arperara
apoNpoU3BOAUTENBHOCTBIO D = 13,8 Kr/c, paboTaromero Ha IpUPOAHOM Ta3e ¢ HU3ILICH TerI0Ton
cropanus Q' = 35700 kJ[x/M>, eciu JaBlIeHHE MEPErpeToro mapa pnn. = 4 MIla, Temmeparypa
neperperoro mapa fun = 430°C, Temmeparypa OUTaTeNbHOM BOABI fns = 130°C, x.a.m.
koTnoarperata (6pyrTo) N%xa = 91%; TeopeTHuecKH HeoOXomuMBbli 06beM Bosmyxa V0 = 9,48 v’/
M, kod(¢unment 3anaca nogadu Pi = 1,05, koddumuenT u36bITKa Bo3yXa B Tomke or = 1,15,
MpUCOC BO3/lyXa B TOMo4yHOU kamepe Aor = 0,05, yreuka Bo3ayxa B BO3AyXONoaorpeBaTene Adgy =
0,04, TemmepaTypa XOJOZHOTO BO3/lyXa, IOCTYMNAOIIEr0O B BEHTWIATOP e = 20°C n
GapoMeTpuuecKoe JaBlieHue Bo3ayxa s = 98-10°T]a.

KpaTKOC OIMMHUCAHUE U PEIrJIAaMEHT BBINMOJHCHUSA
3a;[aHHe BBITIOJIHACTCSA IMHCBbMCHHO. OI_IGHI/IBaeTCSI MNPpaBUJILHOCTL BBINIOJIHCHUA 3adaHUS U
KOJIMYCCTBO JOMMYHUICHHBIX ITPU BBINIOJIHCHUHN 3aJaHUSA OIINOOK.

Kpurepum ouenku:

- OIICHKAa «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM CTYACHT MOJJYUYHII HpaBHHBHBIﬁ OTBECT B
X0JIe CaMOCTOSITEIbHOIO PEHICHUSI 3aJaul M MPEICTaBUI MOIPOOHBIN X0/ PEeLICHUS B TETPAAH WIH
y JIOCKH;

- OIIEHKa «HE 3auTE€HO» €CJIM CTYIEHT He CMOr MOJY4YUTh MpPaBWIBHOTO OTBETa Ha
MIOCTABJICHHYIO 33J1a4y, HE CMOT ITPOAEMOHCTPHPOBATH MOAPOOHBIN X0 peIICHHs 3a/1a41 B TETpaan
WIH Y TOCKU

7.2.3. TunoBble TeCTOBBIE 3aJaHUA



o O O O o O O O

o O O O

o O O O o O O O o O O O

o O

Kaxoii anemeHTapHbIil COCTaB TBEPIOTO U KUIKOTO TOILIMBA?
C, H, N,O,S,A,W

O,W,C, S, A,F

H, N,0, K,W,A

C S, F,K,W,0

Urto Takoe S; B 3JIEMEHTAPHOM COCTaBE TOILIMBA?
Cepa

Jlerkas cepa

Jleryuas cepa

Her npaBunbsHOro orBeTa

[IpeumymiecTBO ra3000pa3HOTo TOMIMBA?

MenpLne TEemIonoTepu

ITpu cropanuu 0oOpa3yroTcsi MPOIYKTHI TOJIHOTO TOPEHUS
CpaBHUTENBHO HU3KAsl TEMIIEPATYPA

Bce oTBETHI PaBUIIBHBIE

Bribepete npaBuiibHy0 popMysTy pacxoja yCIOBHOTO TOILUIHBA

B-Q

Bemor
NP

BVC = M
’ Qy(f
5 = Qe
yc P
0,

Her npaBunbHOro orBera

Uto Takoe BTOPUYHBINA BHUJI SHEPrOpecypcoB?
DHepropecypcesl, Moy4aeMble myTeM npeodpazoBaHus
DHepropecypcsl, CYIIECTBYIOIIUE B IPUPOJIE
DHepropecypcsl, CO3TaHHBIE YETOBEKOM

Bce BapuaHTHI IpaBHIIbHBIC

Yro sBsieTcs 6aJIJIaCTOM TOILINBA?
Kucnopon

A3or, yraepon

307a, BIara

Jleryuas cepa

Uemy paBHA TEIUIOTA CTOPAHUS YCIOBHOTO TOTLTINBA?
30030 xIx
29300 x/Ix
25300 xJIx
29400 xJIx

Uto XapakTepu3zyeT OKTaHOBOE YUCIIO?

XapakTepusyeT CKJIOHHOCTh TOIUIMBA K JIETOHALIMOHHOMY CTOPaHUIO
XapakTepusyeT CKJIOHHOCTh TOIUIMBA K TEPMUYECKOMY pacnaay



o XapakTepu3yeT CKIIOHHOCTh TOILIMBA K TEPMUYECKOMY OKUCIICHUIO
XapakTepusyeT CKJIOHHOCTb TOIUIMBA K TEPMUYECKOMY CAMOBOCIIIAMEHEHUIO

O

9. Ha xakue qBa Buaa mojapasaensercs ra3000pa3Hoe TOIUTHBRO?
EcTtecTBeHHOE M HEDTETPOMBICTIOBOE

[IpupoaHoe U NCKYCCTBEHHOE

HedrenpoMbicioBoe 1 HCKYCCTBEHHOE

o O O O

HckyccTBEHHOE U €CTECTBEHHOE

10. Ot 4yero 3aBUCHUT TEIUIOTA CTOPAHUS TOILJIMBA?
Ot Hanmu4us BOJbI B TOTIMBE

OT XUMHYECKOI'0 COCTaBa TOILINBA

OT TemmepaTypbl OKpYyXarolen cpebl

o O O O

Bce BapuaHThI HE TPaBUIIBHBI

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS

Tect mpoBoauTCS B Hayale MPAKTUYECKOTO 3aHATHS B NHCbMeHHOU (opme. Kaxmomy
obyyJaromemycs Bbigaetcst 20 BOIPOCOB, Ha KX/ U3 KOTOPBIX HY)KHO BBIOpATh MPaBUIILHBIN(BIC)
otBeT(bl). Bpems, oTBonuMoe Ha TecTupoBaHue - 20 MUHYT.

Kpurtepun onenkn:

- OTMETKa «3auyTeHO» BBICTABISETCA OOydarolmeMycs, €cld OOyJaroIIMHCs OTBETHI
IMpaBUJIbHO OoJIBIIIE YEM Ha IMMOJIOBUHY TCCTOB.

- OTMETKa «HE 3auTeHO» - €CIM OOydarouuiics OTBETWJI NPAaBUIbHO HAa IOJOBUHY WIH
MCHBIIIC TCCTOB.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5
Ne /i Bonpocsl k 3k3aMeHy

1 [TpuHIIUTIBI TEIEHTPATU30BAaHHOTO TETNIOCHAOKECHHUS.

2 [TpuHIMTIBI IIEHTPATN30BAHHOTO TEIIOCHAOKEHHUSL.

3 Bupl cxeM TernocHaOXeHus.

4 Buapl v npuHIUI 1ECTBUS HAarHETATEIbHBIX MAIIMH.

5 [ToHsATHS SHTpONMH U SHTANBIHUUA. DU3UYECKUN CMBICIL

6 IIpuHIMI IEeNCTBHS U Ha3HAYCHUE JIeadpaTopa.

7 YCTpoCTBO CTYNEHN aKTHBHOM MapOBON TypOWHBI.

8 [TyTn MHTEHCUUKAIMY TeTJIoNepeayu.

9 TemnnodukanmoHHBIE IUKIBI, WX CXeMbl, 1,8 — jguarpamMmma, Kod(QQUIueHT
VCIIOJIb30BaHMUs TEILIA.

10 IIpeoOpa3oBaHue SHEPTrUM B PEAKTUBHOM CTYIEHHU MapOBOM TypOUHBL.

11 HecranmmonapHas TemionpoBOJHOCTb U MOPAJIOK €€ pacuera

12 KoHcTpykius u 06J1acTh MPUMEHEHHSI peKYTIIePaTUBHBIX TETNIOOOMEHHUKOB.

13 Kputepun nonobust 1 KpuTepuaabHble YpaBHEHUS! KOHBEKTHBHOTO TEIIOOOMEHA.

14 [Ipoecc ammabaruueckoro ApoccenvpoBanus Ta3za u mapa. Dddext JHKoyis—
ToMCOHa, KpUBasi UHBEPCUMU.

15 KotenpHble ycTaHOBKM, Ha3Hau€HHE W KOHCTPYKTHUBHBIE OCOOEHHOCTH MX OCHOBHBIX|
Y3JI0B.

16 TonouyHbIe yCTPOUCTBA IAPOrE€HEPATOPOB.

17 1,8 — IuarpamMma BOJSIHOTO Tapa, pacyeT TeIIoThl, paboThl, N3MEHEHUSI BHYTpPEHHE]]
HHEPrUM U SHTAJIBIINU NIapa B IPOLECCE.

18 KoHncTpykuus u 0651acTh MpUMEHEHHsI pereHepaTHBHbIX TEIII00OMEHHHUKOB.

19 KOHBEKTHBHBIN TEIJIO00OMEH MIPH JABHUKEHUH KHJIKOCTH B TPyOax.

20 YCTpoiicTBO PEaKTUBHOM CTYNIEHH MapOBOM TypOUHBL.

21 TennooOMeHHBIE anmapaThl ¥ OCHOBBI X TEIUIOBOI'O pacyera.

22 KoHCTpyKITHMsS MHOTOCTYIIEHUATHIX MTAPOBBIX TYPOUH.

23 [Ipunuun pabGoTel M TpoLecchl CXaTus raza B KoMmmpeccope Ha P,V — muarpamme.
TexHuueckas pabora KOMIIpeccopa.

24 KoHBEKTHBHBIN TEIIIO0OMEH MPHU MOMEPEIHOM O0TEKAHUU MTYYKOB TPYO.

25 KoHcTpykuus u 0651acTh IPUMEHEHHSI CMECUTENIBHBIX TETJI000MEHHHUKOB.

2% OCHOBHBIE W BCIIOMOTaTeNIbHBIE IIOBEPXHOCTH HAarpeBa IapOreHepaTropoB, HX
Ha3HAY€HHE U KOHCTPYKLHS.

27 TennooObmeH pu cBOOOHOM (€CTECTBEHHOW ) KOHBEKITHH.

28 Y CTpolcTBO MPSIMOTOYHBIX TAPOTE€HEPATOPOB, UX MPEUMYIIIECTBA U HETOCTATKH.

29 T,ss — AuarpamMMa BOJUIHOTO Mapa, OMNPENeNeHHE TEIUIOThl, paboTbl, H3MEHEHUSs
BHYTPEHHEHN YHEPTUU U SHTAIBINH B IPOLIECCE.

30 [TapoBble TYpOUHBI, UX YCTPOWCTBO W MPUHIIHII ACHCTBUSI.

31 Hasnadyenue v npuHIMN 1eHCTBYS IIapoleperpeBareien.

32 HasznaueHne u mpuHIUI IEUCTBUS BOASHOIO SKOHOMaM3epa.

33 Hasnayenue v npuHIMN 1EHCTBYS BO3YyXOIOA0IPEBATEII.

34 Y CTpOUCTBO ¥ HA3HAYEHUE TATOAYThEBBIX YCTPONUCTB KOTEJIBHOIO arperara.

35 TennoBoii 6anaHc MapoBOro KOTJa.




Ne i/ Bonpocel Kk dxk3aMeny
36 TernoBble OTEPU NApPOBOro KOTJIA.
37 Koaddumument nose3Horo nelicTBys M pacxo 1 TOIUIMBA KOTEIBHOTO arperara.
38 [IpeoOpa3zoBaHme SHEPTHUHU B COTUIAX TYPOUHBI.
39 IIpeoOpazoBanne 3HEPruM Ha pabOYMX JIOMATKAX TYPOUHBI.
40 Pa6ota u KI1/] ctynienn TypOHUHBI.
41 BryTpennue norepu TypOUHEI.
42 Pabounii mporiecc napoBoii TypOHHBI B 1,S — THarpaMMme.
43 BremHue norepu TypOUHBI.
44 Momnocts, KITJI u pacxon nmapa B TypOuHe.
45 Hasnauenue u npuHIMN JEHCTBUS KOHJICHCAIMOHHBIX YCTAHOBOK MApOBBIX TypOHH.
46 CXeMbl HCTOYHHUKOB TETIOTHI.
47 PailoHHbIE M TPOMBIIIJICHHBIE OTOMUTEIbHBIE KOTEJIbHEBIE.
48 OcHoBHOE Temo(uKanoHHOe 000pyI0BaHHUE.
49 HasznaueHune 1ieHTpagbHbIX TEMJIOBbIX MYHKTOB.
50 PerynupoBanue paboTsl Hacoca.
51 IIpuHIMI NEeNCTBHS, HA3HAYEHUE U KOHCTPYKLMS IIUTATEIIbHBIX HACOCOB.
52 [TpuHIMT NEeHCTBUS, HA3HAYEHUE U KOHCTPYKIIMS MTUTATEIIBHBIX HACOCOB.
53 [TpuHIMn nelcTBUS, Ha3HAYEHUE U KOHCTPYKIMS KOHIEHCATHBIX HACOCOB.
54 [IpuHIMI EeNCTBHSI, HA3HAYEHUE U KOHCTPYKIIMS CETEBBIX HACOCOB.
55 XapaKTepUCTUKHU U PETYIUPOBAHUE MTOAAYN IEHTPOOEIKHBIX BEHTHIISI-TOPOB.
56 KoHCTpyKIIMM BEHTUIATOPOB.
57 YcTpoiicTBO M paboTa MOPIIHEBOTO KOMITPECCOopa.
58 Momnocts u KI1/[ mopmHeBoro kommpeccopa.
59 XapakTepUCTUKH U PETYJIMPOBAHUE MMOJIaYU TOPITHEBOIO KOMIIPECCOpa.
60 MHorocryneH4arsie MOPIIHEBbIE KOMIIPECCOPBI.
61 MoOUIHOCTh MHOTOCTYIIEHYATOT'0 MOPIIHEBOTO KOMIIPECCOPA.

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemectp

®opma
NMPOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

IK3aMeH (mo oOyyaroruiics

MarepHaa, npu
IIPOAEMOHCTPUPOBAI
HCUEepIIbIBAOILEE,

«OTJIHUYHO»

HaKOIUTEIBHOMY rITyOOKHMHU u IPOYHBIMU
peUTHHTY) 3HAHUSAMH IIPOrPaMMHOT0O

MOCJIEI0BATENbHOE U JIOTMYECKU
CTPOMHOE U3JI0KEHUE; ITPABUIILHO
chopMyIUpOBaJ  TOHATHS M
3aKOHOMEPHOCTH I10 BOIIPOCY

«XOpOILIOY

oOyyJaroruics oOJazmaer
AJOCTaTOYHO IIOJIHBIM 3HAHUEM
MPOrpaMMHOTO MaTepHualia; €ro
OTBCT MNPCACTABIIACT TI'PaMOTHOC
M3JIOKEHUE Y4eOHOro Marepuasia
M0  CYIIECTBY;  OTCYTCTBYIOT




Cemectp

®opma
NMPOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

CYIICCTBCHHBIC HCTOYHOCTU B

(bopmynupoBaHUN MOHATUN;
[IPaBUIILHO [IPUMEHEHBI
TEOPETUYECKHE IIOJIOKEHUS,

MO/ITBEP K IEHHBIE TPUMEpPaMU

«YIOBJICTBOPUTEIILHO»

oOydaromuiicss uMeeT  oOIe
3HAaHHSA OCHOBHOT'O Marepuaia 6e3
YCBOCHUA HCKOTOPBIX
CYLIECTBEHHBIX MOJIOXKEHU;
(bopMyIupyeT OCHOBHBIE MOHSATHS
C  HEKOTOpPOW  HETOYHOCTHIO;
3aTPYAHACTCA B IMMPUBCACHUU

«HEYOOBJIICTBOPUTCIILHO»

MIPUMEPOB, MIOJITBEPIK TAFOTITUX
TEOPETUYECKHUE MOTOKEHUS

oOydaroruics HE 3HaEeT
3Ha‘II/ITeHBHyIO 4HacThb
MIPOrPaMMHOTO MaTepuana;
,Z[OHyCTI/IJI CYH_IGCTBGHHBIG

OIIMOKHU B IPOIECCE M3I0KCHHUS;
HE YMEET BBIACITUTH IJIABHOE H
clenatb  BBIBOJ; MPUBOIUT
OIIMOOYHBIE OIPEICICHUS




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoaunuecTBO B
HAy4YHOI

Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsnaBue (3aroJjioBoK) T'ox m3panus ouoauoreke /
n/n MeToAnYecKoe mocooue,
DpAKTHIYM, Ap.) HaumenoBaHue
P > AP IBC
1 | Kynunos A.A. OCHOBBI LIEHTPAIN30BaHHOIO VYuebHoe nmocobue 2015 OBbC "ZNANIUM.
TEIMJI0CHA0XKEHUS COM"
2 | Yyenkosa I.IO. Herpaauumonnsie U BO30OHOBIIIEMbIE VYuebHoe nmocobue 2015 3BC «IPRbooks»
VCTOYHUKU SHEPTUHI
3 | I'ybapes B.41. Herpanumonneie 1 BO30OHOBIIsIEMbIC Y4eOHoe mocobue 2014 3BC «IPRbooks»
VCTOYHUKU SHEPTUHI
4 | Eprun [I. B mouckax sHeprumn YyebHoe mocobue 2016 OBbC «IPRbooksy
8.2. lonosiHMTEILHAS JIUTEPATYPa
Tun (yueOHuk, yueOHoe KOﬂnquTEO i
HAY4HO¥
Ne nocooue, y4ae0HoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus ouoauorexe /
n/n MeToAnYecKoe mocooue,
DpAKTHKYM, Ap.) HaumeHoBaHue
P » AP IBC
1 | Konroxosa E.N. DeKTpocHaOKEeHHE Y4eOHUK 2014 3BC «IPRbooks»
2 | Baxuuna B.B., UepHeHnko Cuctembl AIEKTPOCHAOKEHUS Y4eObHO-MeTOANIECKOe 2015 Penosutopwuii
A.H. nocooue Ty
3 | Baxnuna B.B., UepHenko [IpoexTupoBaHue cucrteM Y4e0HO-METOIUYECKOE 2016 Penozuropuit
A.H. AIEKTPOCHAOKEHUS rocobue Ty




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— WebofScience [DnekTpoHHBIN pecypc] : MyJIbTHAMCHHMIUIMHApHAA pedeparrBHas Oa3a
nanHbix. — Philadelphia: ClarivateAnalitics, 2016. — Pexxum noctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 6a3za maHHbIX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3kpana. — S3. pyc., aHri.;

— Elibrary [OnexktponHslii pecypc| : HaydHas 3JeKTpoHHas Oubimoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.;

— SpringerLink [DnexTponHslii pecypce] : [0a3za qanabix|.— Switzerland: SpringerNature, 1842.
— Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — f3. aHrim.;

— ScienceDirect [DneKTpoHHBIH pecypc| : KOJJIEKIUS 3JIEKTPOHHBIX KHUT H3/1aTeNIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa. —
SI3. aHrn.;

— Cambridgeuniversitypress [371eKTpoHHBINA pecypc]| : )KypHaibl u3narenbcrBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — SI3. aHri.;

— NEICON [2neKkTpoHHBIN pecypc| : 37eKTpoHHas HHPOpMAIU : apXUB HAyYHBIX KYPHAIIOB.
— Mocksa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., aHr.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Haumenosamue IO PexBU3UTHI A0roBopa
n/n (maTa, HOMep, CPOK AeHCTBHS)
1 | Windows Horoop Ne 690 ot 19.05.2015, cpok
TEHCTBHS — OECCPOUHO
2 | Office Standard Horoop Ne 690 ot 19.05.2015, cpok

nerctBust — O6eccpouno; lorosop Ne 727
or 20.07.2016, cpox  npeicTBuUsS —
OeCcCpOYHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMO JJIs1 OCYyIIeCTBJIEHUS
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, J1a00pPaTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB 1JIsl IPOBEACHHUS

n/m | NpakTU4YecKUuX U Ja00paTOPHbIX 3aHATHM,
MOMEIIEeHUM /Il CAMOCTOATEILHOI

padoThl 00yyarommxcs (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Aynutopust BeOKOH(pepeHIni. Cron npenogaBaTebCKUM, 3KpaH
VYuebHas ayuTOpHS I TPOBEACHUS TEJIEBU3UOHHBIN, pOyTEP, CTOMKA sl
3aHATHUH JEKIIMOHHOTO THIA. Y4yeOHas TEeJIeBU30pa, BeO.Kkamepa, TpaHCIIapaHT-
ayTUTOPUS JJIsl IPOBEJCHUS 3aHATHI NepeTsHKKa, IUpMa, HayIIHUKH,

CEeMHUHAPCKOTo TUMa. Y4yeOHas ayIuTOpHs Ul | KOMIIBIOTEP C BBIXOAOM B MIHTEpHET.
1 | KypcoBOro nNpoeKTUpOBaHUS (BBIIOIHEHUS
KYpCOBBIX pa0oT). YueOHas ayIuTOpHst IS
IIPOBE/ICHUS TPYNIIOBBIX U MHIUBUYAJIbHBIX
KOHCYJbTaIil YueOHast ayIUTOpUS TSI
IIPOBE/ICHUS 3aHATUH TEKYIIEro KOHTPOJIS U
IPOMEXyTOUHOM aTTecTanuu. (3-705)




HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U

Ne AP. 00bEKTOB /1JIsl IPOBeIeHUs
. ITepeyeHb OCHOBHOTO 000PYAOBAHMA
/I | MPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawuuxcs (HOMep ayAUTOPHN)
[TomerneHue A1 CaMOCTOSATENHHON pabOTHI CTOJIBl YYEHUYECKHE, CTYIIbSI
2 | crynentoB (I-401) yuenndeckue, [IK ¢ BbIX0O0M B ceTh

Nutepner




