MUHUCTEPCTBO HAVKHU U BBICIIET'O OBPABOBAHU ST POCCUMCKOM ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 0Opa30BaHMS
«TONBATTUHCKUHN TOCYIapPCTBEHHBIA YHUBEPCUTET

b1.B.02

(uHoeKkc OUCYunIuHbl)

PABOYAS ITPOI'PAMMA JTUCHHUIIJIMHBI

Oo0mast sHepreTuka

(HaumeHosaHUe OUCYUNIUHDBL)

10 HATPABJICHUIO TIOJTOTOBKA
13.03.02 DnexTposHepreTHKa 1 MEKTPOTEXHUKA

HaNpaBIeHHOCTH (IpodIIb)
DIeKTpOCHAOKCHHE

®opma o0ydeHus: OuHas
I'ox mabopa: 2020
O6mras TpynoeMkocts: 4 3E

Pacnpe;[enefme aCoB JUCHMILUIMHBI IO CEMeCTpam

Cemectp 5

®opMa KOHTPOJISI | DK3aMeH Hroro
Bun 3ansaruii
Jlexuun 16 16
JlaGopaTopHble
IIpakTnueckue 34 34
PykoBoacTBO: KypcoBbie paboThI (mpoekTsl) / PI'P
[IpomexyTouHas aTTecTaus 0,35 0,35
KonrakTtHas pabora 50,35 50,35
CamocrosrenbHas paborta 58 58
KonTposib 35,65 35,65
Hroro 144 144




Pabouyto mporpamMmy cocTaBuiI(H):
npocdeccop, mpodeccop, K.T.H., Epmakos B.B.

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

(OondxicHocmy, yueroe seanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeil mporpaMmbl TUCIUILIIHHBIL:

e OtcyrcTBYyeT

Penensent

(OondxicHocmy, yueroe seanue, cmenensb, Pamunus 1.0.)

Pabouas mporpamMma quCIUIUIMHEI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOro miaHa
HaIpaBJIEHUS TOJITOTOBKU
13.03.02 DnexTposHepreTHKa 1 MEKTPOTEXHUKA

Cpox aeiicTBusi pado4eil nporpaMmmbl JUCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemannn xadenpsr
«DIEKTPOCHAOKECHHE U DIICKTPOTEXHUKA»

(mpotoxoun 3acemanus Ne 3 ot «26» centsaops 2019 r.).



1. Ilesib 0ocBOEHUS AUCIUTIIIMHBI

Ilens OCBOGHMS JWUCUUIUIMHBI — JIaTh MPEACTAaBICHHE OO0 OCHOBHBIX IPOIECCax
npeoOpa3oBaHus M HCIOJNB30BAaHMS PA3IWYHBIX BUOB SHEPIHH, a TAKXKE HAYYUTh METOJUKAM
pacueTa TerIo(pUKAIMOHHBIX CHCTEM, OCHOBAM BBIPAOOTKH JIEKTPUYECKON U TETIJIOBOM HEPTHUH, C
METOJMKAaMHM pacueTa U BbIOOpa TEIIOPHUKAIIMOHHOTO O00OpYIOBaHMS; BO3MOXKHBIX ITyTeH
MOBBIICHHS 2P (HEKTUBHOCTH BBIPAOOTKH 1 MOTPEOICHUS PA3IMYHBIX BUIOB SHEPTHH.

2. Mecro nucuuniuHbl B cTpykrype OIIOII BO

JIMCUMIIIMHBL ¥ TIPAKTUKHM, Ha OCBOEGHHUU KOTOPBIX Oaszupyercss NaHHas AHUCHUIUIMHA:
"®usuka", "Bricmas matemartuka', "Benenue B mpodeccuio”, "CoBpeMEHHbIE SHEPreTUYECKHE
CHCTEMBI M 3JIEKTPOHHBIC MpeoOpazoBaTen'.

JIMCUMITMHBI U TPAKTUKH, JUIsl KOTOPBIX OCBOCHHE JAHHOW JHUCUUIIIMHBI HEOOXOAUMO KaK
npemmecTBytomiee: «IpueMHUKH U TOTPEOUTENH >IEKTPUYECKON dHeprum», «lIpon3BoaCcTBeHHAs

MpakTHUKa (MPOEKTHAsI MPAKTHKA)», BHITYCKHAsI KBaTM(UKAIMOHHAs padoTa.

3. [lnannpyemble pe3yJibTaThbl 00y4eHM st

®opMupyembie U NuaukaTopsl
KOHTPOJINpYyeMble JOCTHKEHUA Ilnanupyemsble pe3yabTaThl
KOMIIETEHIINHT KOMIIEeTeHIN I o0yueHust

(KO ¥ HANMECHOBAHUE)

(KOJ 1 HAMMEHOBAHME)

[TK-3 Cnocoben
PUMEHSTH 3HaHUE
ocobeHHOCTEeH
XapaKTePUCTHUK
HJIEMEHTOB
SIIEKTPUYECKUX CETEM,
CIoco00B MTPOU3BOJICTBA U
UCIIOJIb30BaHUs
IEKTPUYECKOMN DHEPIUU B
npodeccuoHaIbHON
NEeSITEIIbHOCTH

[IK-3.2 JlemoHCTpUHpYET
3HAHHE OCHOBHBIX
Croco00B MPOU3BO/ICTBRA,
nepeaayn u pactpeesieHuIs
AIIEKTPOIHEPTUU

3HAaTb: OCHOBHBIE 3aKOHBI
TEIJIOTEXHUKH, JICKTPOTEXHUKH U
AIEKTPOMEXAHUKHI

YMeTh: BBIIOIHATH PaOOTHI IO
HHEPTreTUUECKOMY 00CIIETOBAHHIO
000pyIOBaHUS ITEKTPOTEXHUIECKUX
CHCTEM

Biagers: o0me MeTom0I0rHeER
OLIEHKU SHEPreTUYECKON

s pexTuBHOCTH 000PYIOBAHHS U
WH)XCHEPHO-TEXHUYECKUX CHCTEM Ha
00BEKTax

I1K-3.3 IeMoHCcTpUpYyET
3HAHHUEC OCHOBHBIX
noTpeduTenei
AIIEKTPOIHEPTHHU, UX
XapaKTepUCTHUK, TPUMEHSET
O9TH 3HAHUA B
npodeccuoHaIbHON
ACATCIIbHOCTU

3HaTh: METO/IbI aHaTN3a U cOopa
uH(pOopMaIuu, mpaBuiIa paboThl C
TEXHUYECKOH nH(popMaIuen no
noa0opy 000pyI0BaHUS, CTIOCOOBI
HOPMHPOBAHUS U (POPMBI
NPEJICTaBIICHUS XapaKTEePUCTHK
o0opyoBaHus

YMeTbh: aHAIM3UPOBATh MOTYYCHHBIE
JaHHBIC TI0O 00bEMY
SHEPronoTpedaeHrus 000pyI0BaHHEM
Y MTH)KCHEPHO-TEXHUIECKUMU
CHUCTEMaMH U BBIOUPATH
Heo0XxouMoe 000pyIOBaHNUE.




Bnanets: HaBbIKamMu
MHCTPYMEHTAJIbHBIE 00CIIeI0BaHHU,
CpeACcTBaMU KOMIIBIOTEPHOU TEXHUKH
¥ UH(OPMAIIMOHHBIX TEXHOJIOTHUI
npu 0opOpPMIICHUN PE3yNIbTATOB
UCCJICIOBAHMSL.




4. CTpyKTYypa U coaepKaHue TUCHUILINHBI

DopMbI TEKYLLET0

Bun . KOHTPOJIA
Monayas (pa3gen) | y4eOHOM HanMeHOBam}e TeM 3aHTHm CemecTp Obr.em, banabl | UHTEepakTNB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThbI OLIEHOYHOI' 0
cpeaAcTBa)
Pazpnen 1 Jlex 1. BBoanas nekmus 5 2 1 - ITocentenune 1 6amn
"OHepreruyeckue Tema: DHepreTuueckue TOIIMBA U OCHOBBI
TOTIMBA U OCHOBBI UX TOPEHUS
ux ropeHus" Ip 1. Pemienue 3agad no reme « JHEPreTUUECKUE 5 2 5 - Pemenne y nocku - 3,
TOTIIIMBA U OCHOBBI UX TOPEHUS CaMOCT. peleHue - 2
Oayia
Cp. CamMoCTOSTETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOT0 MaTepuana mo yueOHrnKam
1 y4eOHBIM MOCOOMSIM C TTIOATOTOBKOH K
IPAKTUYECKUM 3aHATHIM (pelleHue 3a1a4)
Cp. CaMOCTOSITETbHOE U3YYEHHUE 5 3 - -
TEOPETUIECKOT0 MaTepuana mo yueOHnKam
1 y4eOHBIM MTOCOOMSIM C TTOATOTOBKOH K
IPAKTUYECKUM 3aHATHIM (peleHue 3a1a4)
Ip 2. Pemenue 3anay no teme « 9HEPreTUUECKUE 5 2 5 - Pemenue y nocku - 3,
TOTJIMBA U OCHOBBI UX TOPEHUS» CaMOCT. peleHue - 2
Oayia
Jlek 2. Tema: DHepreTuuecKre TOIIMBA U OCHOBBI 5 2 1 - ITocentenne 1 6amn
WX TOPEHUS
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOr0 MaTepuana mo yueOHnKam
1 y4eOHBIM MTOCOOMSIM C TTIOATOTOBKOH K
IPAKTUYECKUM 3aHATHIM (peleHue 3a1a4)
IIp 3. Pemenue 3amga4d no reme « QHEpreTUYECKUe 5 2 5 - Pemenue y nocku - 3,
TOTIIIMBA U OCHOBBI UX TOPEHUS CaMOCT. peuIeHue - 2
Oata
Cp. CamocTosITeIbHOE U3YUECHHE 5 3 - -




DopMbI TEKYLLET0

YCTaHOBKH TEIUJIOBBIX 3JIEKTPOCTAHIIMI»

Bun . KOHTPOJIA
Monayas (pa3gen) | y4eOHOM HanMeHOBam}e TeM SaHsTHm CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThbI OLIEHOYHOI'0
cpeacTBa)
TEOPETUUECKOr0 MaTepuasa no yueOHuKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHIM (pEIIeHUE 3a71a4)
IIp 4. Pemenue 3anau no teme « JHEpreTudecKue 5 2 5 - Pemenue y nocku - 3,
TOTJIMBA U OCHOBBI UX TOPEHUS» CaMOCT. peleHue - 2
Oamna
Pa3nen 2 Jlex 3. Tema: KoTenbHble YCTAHOBKU TETUIOBBIX 5 2 1 - Bomnpockr BXxogHOTO
KorenbHbie DIIEKTPOCTAHIIUHN KOHTPOJIS
[YCTaHOBKH Cp. CamocrosiTenbHOE U3YUECHHE 5 4 - -
TETIOBBIX TEOPETUUECKOr0 MaTepuaa no yueOHuKam
DIIEKTPOCTAHLIAN U Y4€OHBIM ITOCOOHSIM C TIOATOTOBKOM K
MPAKTUYECKUM 3aHATHM (pelieHue 3a1a4)
IIp 5. Pemenue 3amau mo reme «KorenbHble 5 2 5 - KommnexT 3amau
YCTaHOBKH TETUJIOBBIX JICKTPOCTAHIIHIA»
Cp. CaMocTosTENbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuaa no yueOHuKam
¥ y4eOHBIM MMOCOOUSM C TIOJITOTOBKOH K
MPAKTUUYECKUM 3aHATHIM (pEIIeHUE 3a/1a4)
IIp 6. Pemenue 3amau mo reme «KorenbHble 5 2 5 - KommnexT 3amau
YCTaHOBKH TETUJIOBBIX JICKTPOCTAHIIHIA»
Jlex 4. Tema: KoTenbHble YCTAaHOBKM TEIIOBBIX 5 2 1 - Bonpocs! BXogHOrO
3JIEKTPOCTAHIIUI KOHTPOJIA
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOT0 MaTepuana mo yueOHrnKam
1 y4eOHBIM MOCOOMSIM C TTIOATOTOBKOH K
MPAKTUYECKUM 3aHATHM (pelieHue 3a1a4)
Ip 7. Pemenne 3amau mo teme «KorenbpHbIe 5 2 5 - TeMsbl 1OKIIa0B




DopMbI TEKYLLET0

Bun . KOHTPOJIA
Monayas (pa3gen) | y4eOHOM HanMeHOBam}e TeM SaHsTHm CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThbI OLIEHOYHOI'0
cpeacTBa)
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOT0 MaTepuaa mo yueOHrnKam
1 y4eOHBIM MOCOOMSIM C TTOATOTOBKOH K
MPaKTUYECKUM 3aHATUSIM (IIOATOTOBKA
JOKJIa/1a)
Ip 8. Pemenne 3amau mo Teme «KoreabHbie 5 2 5 - KommnexT 3amau
YCTAaHOBKHU TETIOBBIX 3JIEKTPOCTAHIIMI»
Paznen 3 Jlek 5. Tema: [TapoBbie TypOUHBI TEMIOBBIX 5 2 1 - Bomnpockr BXxogHOTO
[TapoBbie TYpOUHBI JIEKTPOCTAHLIMI KOHTPOJIA
TETJTOBBIX Cp. CamocTrosTenbHOE U3yUYECHHE 5 3 - -
PIEKTPOCTAHIINI TEOPETUIECKOT0 MaTepuana mo yueOHrnKam
1 y4eOHBIM MOCOOMSIM C TTIOATOTOBKOH K
MPaKTUYECKUM 3aHATUSIM (IIOATOTOBKA
JOKJIa/1a)
IIp 9. Pemenue 3agau no reme «IlapoBsie 5 2 5 - Pemenne y nocku - 3,
TypOMHBI TETUIOBBIX JIEKTPOCTAHIIAN » CaMOCT. penieHue - 2
Oayia
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 3 - -
TEOPETUIECKOT0 MaTepuana mo yueOHruKam
1 y4eOHBIM MOCOOMSIM C TTOATOTOBKOH K
MPaKTUYECKUM 3aHATUSIM (ITOATOTOBKA
JOKJIa/1a)
IIp 10. Pemenue 3agau no reme «IlapoBbie 5 2 5 - Pemenne y nocku - 3,
TYpOMHBI TETUIOBBIX JIEKTPOCTAHIIAN » CaMOCT. pelieHue - 2
Oayia
Pa3znen 4 JIek 6. Tewma: TermmooOMeHHBIE ammmapaThbl 5 2 1 - Bomnpockr BXxogHOTO
TernooOMeHHbBIE KOHTPOJIS
arrnapaThbl Cp. CaMOCTOSITETLHOE U3YYCHUE 5 4 - -




DopMbI TEKYLLET0

TEOPETUIECKOT0 MaTepuana mo yueOHrnKam
1 y4eOHBIM MOCOOMSM C TTOATOTOBKOH K

Bun . KOHTPOJIA
. HaumeHoBaHMe TeM 3aHATHH Oo0beMm,
Monayas (pa3gen) | y4eOHOM . CemecTp banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThbI OLIEHOYHOI'0
cpeacTBa)
TEOPETUUECKOr0 MaTepuasa no yueOHuKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHIATUSIM (IIOJITOTOBKA
JIOKJIa/1a)
Ip 11. Pemenne 3amay 1o reme « TermmooOMeHHEBIE 5 2 5 - Pemenue y nocku - 3,
arnmaparbi» CaMOCT. peuIeHue - 2
Oaya
Cp. CaMocTosTeIbHOE U3YUYEHNE 5 4 - -
TEOPETUUECKOr0 MaTepuana no yueOHuKam
¥ y4eOHBIM MMOCOOUSIM C TIOJITOTOBKOM K
MPAKTUYECKUM 3aHIATUSIM (IIOJTOTOBKA
JIOKJIa/1a)
Ip 12. Pemenne 3amay 1o reme « TermmooOMeHHBIE 5 2 5 - Pemenue y nocku - 3,
anmnapaTb» CaMOCT. peleHue - 2
Oaya
Pa3nen 5 Jlex 7. Tema: CucreMsl TEIIOCHAOKEHNS 5 2 1 - Bomnpockr BXxogHOTO
Cucremsl KOHTPOJIS
reruiocHaOxenus | Cp. CamMocTosATeIbHOE U3YUCHHE 5 4 - -
TEOPETUIECKOT0 MaTepuaa mo yueOHnKam
1 y4eOHBIM MOCOOMSIM C TTIOATOTOBKOH K
MPAKTUIECKUM 3aHITHUSIM (TTOJITOTOBKA
JOKJIa/1a)
IIp 13. Pemenue 3amau mo reme « CHCTEMBI 5 2 5 - Pemenne y nocku - 3,
TEIUIOCHAOKEHUS» CaMOCT. peleHue - 2
Oamna
Cp. CamMoCTOSITETbHOE U3YUYECHUE 5 4 - -




DopMbI TEKYLLET0

Bun . KOHTPOJIA
Monayas (pa3gen) | y4eOHOM HanMeHOBam}e TeM SaHsTHm CemecTp Obr.em, banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThbI OLIEHOYHOI'0
cpeacTBa)
MPAKTUYECKUM 3aHIATUSIM (IIOJITOTOBKA
JIOKJIa/1a)
Ip 14. Pemenne 3amad mo teme « CHCTEMEI 5 2 5 - Pemenue y nocku - 3,
TETIIIOCHAOKECHHMSI » CaMOCT. peuIeHue - 2
Oasta
Pasnen 6 Jlex 8. Tema: OcHOBHOE TeTIO(PUKAITMOHHOE 5 2 1 - Bompocsl BxogHoro
OcHOBHOE o0opyioBaHue KOHTPOJIS
reruopukanonHoe| Cp. CamocTosTeTbHOE H3YICHHE 5 4 - -
000pyZ0BaHuE TEOPETUYECKOTr0 MaTepuasa o yueOHuKam
1 y4eOHBIM MOCOOMSIM C TTOATOTOBKOH K
MPAKTUIECKUM 3aHITHUSIM (TIOJITOTOBKA
JIOKJIa1a)
IIp 15. Pemenue 3amau no remMe « OCHOBHOE 5 2 5 - Pemenne y nocku - 3,
TETIIO(PHUKAIIMOHHOE 000PYI0OBaHHE) CaMOCT. peleHue - 2
Oamna
Cp. CamMoCTOSTETbHOE U3YUYECHUE 5 4 - -
TEOPETUIECKOT0 MaTepuana mo yueOHrnKam
1 y4eOHBIM MOCOOMSIM C TTOATOTOBKOH K
MPAKTUYIECKUM 3aHITHUSIM (TIOJITOTOBKA
JOKJIa/1a)
IIp 16. Pemenue 3amau mo remMe « OCHOBHOE 5 2 5 - Pemenne y nocku - 3,
TETIO(PHUKAIIMOHHOE 000PYIOBaHHE) CaMOCT. peleHue - 2
Oamna
IIp 17. Pemenne 3amau mo teme « OCHOBHOE 5 2 12 - Pemenue y nocku - 8,
TerI0(UKAIIMOHHOE 000PYIOBAHUE) CaMoOCT. peuieHue - 4
Oata
ITA IIpoMexyTouHas aTTeCTalusl 5 0,35 - -
KonTposp |9k3aMeH 5 35,65 100 -




DopMbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHMe TeM 3aHATHH Oo0beMm,
Monayas (pa3gen) | y4eOHOM . CemecTp banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) q.
padoThbI OLIEHOYHOI'0
cpeacTBa)
HUroro:; 144 100

Cxema pacuyera UTOTOBOIo0 daJijia

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




5. O0pa3oBaTebHbIE TEXHOJOTHU

JInsi  OLEeHKM 3HaHWM, YMEHHS U YpOBHS MNPO(PECCHOHANBHBIX  KOMIICTEHIIHIA,
npruoOpeTaeMbIX BBIIYCKHUKOM B IIpolecce M3y4eHHMs IUCHUIUIMHBL «OO0Iuas 3HepreTuka»
UCTIOJIB3YIOTCS TEXHOJIOTUU TPAAULIMOHHOTO 00YyUeHHUS:

- JIEKLINH;

- TpaKTHYECKUE 3aHATHSI C YCTHBIM ONPOCOM OOYyYalomUXcs U  3aKpeIuieHHEeM
TEOPETUYECKOr0 MaTEpHaa;

- HHJIMBHUAYaJbHBIE W TPYNIOBBIE KOHCYJbTALMM II0 TEOPETUYECKUM U IPAKTHUYECKHU
BOIIPOCaM Kypca;

- BBINIOJHEHHE TNPAKTHUECKUX 3alaHUi, KOTOpBIE MO3BOJSIOT MPUOOPECTH MPAKTUYECKHE
3HAHUS W HaBBIKM pEIICHUS 3aJaud U paboTbl C HOPMATUBHOM, METOJUYECKOM, HaydHO-
TEXHUYECKOM U CIIPABOYHOMN JINTEPATYPOIl;

- IPOBEJICHUE PA3IMUYHBIX (JOPM CAMOCTOSTEIBHON PadOThI, KOTOpask BKIHOYAET HOATOTOBKY
K JICKLIMOHHBIM U IIPAKTUYECKUM 3aHATHUSAM, IOArOTOBKY JOKJIANA U €ro MPEe3eHTALMU K 3aIlUTE Ha
IIPAKTUYECKOM 3aHATHUU.

6. MeTtonuyeckue yKa3aHUs M0 OCBOCHUIO JUCHHILIHHBI

6.1. OOyuaronMcst HEOOXOMMO O3HAKOMHUTBCA: C COJIEpKaHUEM pabodel Mporpammbl
nucuurinabel (manee — PITJI), ¢ menmsMu W 3amadyaMu AUCIUIUTHHBI, €€ CBS3SIMH C JIPYTUMH
JTUCIUIUIMHAMU  00pa30BaTeIbHONW MPOTpaMMbl, METOJAMYECKUMHU pa3pabOTKaMu TIO0 JTaHHOM
JTHUCIUAIUIHHE.

6.2. MeTtonueckne yka3zaHus 10 MOJATOTOBKE K JIEKIIMOHHBIM 3aHSTHSIM.

B xome nexkumii paccMaTpuBarOTCSI OCHOBHBIE TIOHSATHSI TEM, CBSI3aHHBIE C HUMU
TEOPETUIECKHE U MPAKTUYECKUE TIPOOJIEMBI, TAI0TCS PEKOMEHIAINU ISl CAMOCTOSTEILHOU PaOOTHI
W TOATOTOBKE K TIPAKTUYECKUM 3aHATHAM. [lodTOMy W3ydeHHe JUCHUIUIMHBI TpeOyeT
CHUCTEMAaTUYECKOr0 U IOCJIEIOBATEIbHOTO HAKOIUJICHUS 3HAHWM, CIEJOBATENbHO, MPOIYCKH
OTJEIBHBIX TEM HE TO3BOJIAIOT TUIYOOKO OCBOMTH mpeameT. OOydaronuMces HEOOXOIUMO: Tepes
KOKIOW JIEeKIMEeH MpocMaTpuBaTh pabodyr0 MpOTrpamMMmy TUCIHUIUIMHBI, €€ OCHOBHBIC BOIPOCHI,
PEKOMEHIIYEMYIO JIUTEPaTypy, 4YTO TIO3BOJIMT COKOHOMHUTH BpEeMs Ha OCBOCHHE TEMBI Ha
ayITUTOPHOM 3aHATHH, TMeped OYEepeAHON JIeKIMed HeoOXOAUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuanbl Tpeapiaymend jekuuu. [Ipuw 3aTpymHEeHHsIX B BOCIPUATHM Marepuajga CleayeT
00paTHTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Metonuueckue yKazaHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xoxe mpakTuuecKkuxX 3aHATUN YriayOJSIFOTCS W 3aKPEIUISIOTCS 3HAHHS OOydYarolmuXxcsl MO PsIy
PacCMOTPEHHBIX Ha JICKIUSIX BOIIPOCOB, 3HAHUH MO COBPEMEHHBIM TEXHOJIOTHSIM MTPOCKTUPOBAHUS B
DIIGKTPODHEPTeTUKE H  DJICKTPOTEXHUKE, YMEHHUS IPOU3BOAUTH BBIOOP  AKOHOMHYECKU
000CHOBAaHHBIX HWHBECTUIIMOHHBIX TPOEKTOB. Ha mpakTHUecKux 3aHATHSAX Pa3BUBAIOTCSA
CIIOCOOHOCTH  WCIIONIb30BaTh  COBPEMECHHBIE HH()DOPMAIIMOHHBIE  TEXHOJIOTUH,  YIPABISATH
nH(opMaleld ¢ MpUMEHEHWEM TMPHUKIATHBIX MPOTrpaMM; HCIIOIh30BaTh CETEBBIE KOMITHIOTEPHBIC
TEXHOJIOTHH, 0a3bl JaHHBIX M MAKEThl MPUKJIAJIHBIX TPOAYKTOB. [Ipy MOATOTOBKE K MPAKTHYECKUM
3aHATHUSAM KaKJIbIH 00yJarOIIHIACs TOTKEH:

— U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3YYHUTHh MaTEPHUAITbI JICKITUH;

— OJATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMOU TEME;

—BBITIOJIHUTH JOMAIlIHEE 3aJaHue, PEKOMEHIOBAaHHOE IIPErojiaBaTesieM IpU H3YYCHUU
KaKJIOM TEMBI 3aHSTHSL.

[To 3amanmrio mnpenomaBaTeNsi OOYYAIOIIMICSA TOJDKEH TIOATOTOBUTH JIOKJIAJ IO TeMe
MPAKTUYECKOT0 3aHATHS. B mpoiiecce MOAroTOBKY K MPAKTUIECKUM 3aHSATUSM 00yUJaOIUECs: MOTYT
BOCITOJIB30BaTHCS KOHCYIBTAIIUSMH MPETOAaBaTEsI.

6.4. CamocrosTenpHasi padoTa BKIIOYAaeT B ceOsl BBHINIOJHEHUE PA3IMYHOTO pOJia 3aJaHui U
CaMOCTOSTEIIbHOE M3YYCHUE TEOPETHYECKOTO MaTepuajia Mo ydyeOHHKaM U y4eOHBIM MOCOOHSIM C
MOJITOTOBKOM K MPAaKTHYECKUM 3aHATHIM. KOHTPOIIb caMOCTOATEIHHON pabOThI O0yUYaAONUXCS HAJT



IPOrpaMMoOil Kypca OCYIIECTBISICTCS B XOJ€ MPAaKTHYECKUX 3aHATHH (YCTHBIM OIpoc, pelieHue
3aja4, MyOJUYHOE BBICTYIICHHE C IOKJIaI0M IO BEIOPAHHOM TeMe, TECTUPOBAHHUE).



7. OneHo4YHbBIE CPeACTBA

7.1. IIaciopT OLIEHOYHBIX CPEICTB

Koa koHTpO/IMpyemMoii KoMIeTeHINH HaumeHnoBaHue
Cemectp
(MM ee 4aCTH) OLIEHOYHOI'0 CpeCTBA

5 [IK-3 (I1IK-3.2) 3anaum 1-22
Bonpocs! k s3x3ameny Ne 1-12, 14-23, 35-
36, 40

5 [1K-3 (TTK-3.3) 3agaum 23-50
Bonpocsl k 3k3ameny Ne 34-37, 41-42

7.2. TunoBbIe 32a1aHUS] MJIH HHBIE MATEPHAJIbI, HEOOXOANUMBIE /ISl TEKYIIEro KOHTPOJIsS
7.2.1. BXxogHO# KOHTPOJIb

Bonpocbl BXOZHOI0 KOHTPOJIS:

1. Kakue ycnoBus HEOOXOAMMO COONIOAATH, YTOOBI TEPMOAMHAMUYECKUM MPOLECC ObLI
oOpatumbIM?  UYTO sBASETCS NPUYMHONM HEOOPATUMOCTH pEaJbHBIX TEPMOJIMHAMUYECKHUX
npoieccoB?

2. TloyeMy BHYTPEHHIOIO PHEPTHUIO, SHTAJIBIHUIO M SHTPOIHUIO pabOYero Tejla Ha3bIBAIOT
napameTpamu Wik QYHKIMSIMH COCTOSIHUS, a TEIUIOTY U paboTy QyHKIHMSIMHU mporiecca?

3. B yem cymHocTh 1-ro 3akoHa TepMoaMHaMuUKH? Hamumure ypaBHEHHE NEPBOrO 3aKOHA
TEPMOJIMHAMHKH, OOBSICHUTE BXOJAIINE B HETO BEJTMYNHBI.

4. B yeM CyIIHOCTb BTOPOTO 3aKOHA TEPMOANHAMUKU?

5. IlpuBeaute OcCHOBHBIE (POPMYIMPOBKH BTOPOTO 3aKOHA TEPMOAMHAMHUKH W JAWTE €ro
AQHAIUTUYECKOE BBIPAXKEHUE ISl OOpaTUMBIX U HEOoOpaTHUMBIX mporeccoB. [lokaxuTe, 4TO LMKI
KapHo siBnsieTcs HaUBBITOTHEWIIMM B 33JJaHHOM MHTEPBAJIE TEMIIEPATYPHI.

6. Ilokaxxute, YTO M3OXOPHBIH, M30TEPMUUYECKUNA W aaMabaTHBIC MPOIECCHl SBISIOTCS
YaCTHBIMU CJIy4asiMU MOJIUTPOITHOTO MPOLIECCa.

7. Ilonb3ysch ypaBHEHUSMU IIEPBOT0O 3aKOHA TEPMOAUHAMUKY I IIOTOKA U JUIS 3aKPBITOU
CHCTEMBI, IIOKAXHUTE 33 CUET YET0 COBEPIIAIOTCS BCE BUJIBI pa0OTHI pabouero Teia B MOTOKE.

8. I wero nmpumensiercs corio JlaBansa? M3o0pazure cxeMaTnuecku 3TO COILIO.

Kak meHsroTCs 1aBieHue u CKOpoCTh ra3a BIoJb coria’?

9. HMzoOpasure TtermoBoi mpomecc B coruie JlaBams B A, S-gumarpamme. [lpuemute
ypaBHEHUE ISl ONIPEACIICHUS TEOPETUUECKON U JEHCTBUTEILHOM CKOPOCTEU UCTECUEHUS.

10. TTouemy B cxonsuieMcsi KaHajle HEJIb3S JOCTUYb CKOPOCTH OOJbIICH, 4eM MecTHas
CKOPOCTb 3BYKa?

11. Yro Ha3piBaeTcs aOCOTIOTHOWM M OTHOCHUTENBHOW BIAXXHOCTHIO Bo3ayxa? Kakyio
TEMIIEPATYPY Ha3bIBAIOT TEMIEPATYpPO TOUKH pochkl? UTO Takoe BJIArocoAep)KaHue BO3AYyXa U Kak
OHO ompenensercs?

12. B 4eM cOCTOUT pa3nnyre MEeXay MPoLecCaMu UCTTAPEHUS U KUTICHUS?

KpaTtkoe onucanue u perjiaMeHT BbINOJTHEHU S

BxoaHO# KOHTPOJIh MPOBOAUTCS Ha TIEPBOI JIeKITuu. OH MPEACTaBISET COO0W KOHTPOIBHBIM
cpe3 3HaHMK M3 12 OCHOBHBIX BOIPOCOB, OTBETHI Ha KOTOpHIE OOYYArOIMIMICS IOJKEH 3HATh B
pe3ynbTare H3y4YeHHs MPEeAbLAYIIMX JUCUUIUIMH TO0 mporpamme OakanaBpuaTta. KOHTpoOib
IMPOBOAUTCH MO OLICHKE OCTATOYHBIX 3HAHUU 1O JUCHUITJIMHaAM <<3JI€KTp03HepFCTI/IIIeCKI/Ie CUCTEMBI



U cetn», <«OHeprocOepexxeHHe U  JHeprocoeperammuye  TexHoJIoTum»,  «CUCTeMbl
AIIEKTPOCHAOKEHHUS POMBILIUIEHHBIX NpeanpusaTHii». [locTaBieHHbIe BOIPOCH TPEOYIOT TOUHBIX U
KOPOTKMX OTBETOB. BXOIHOW KOHTPOJIb MPOBOJUTCS B MHUCBMEHHOM BHZI€ B TeueHHe 20 MHUHYT.
Hrorn BXOIHOTO KOHTPOJIA UCIIOJIB3YIOTCA HJISI KOPPCKTUPOBKU MCTOJAUK NPOBCACHUA JICKIITUOHHBIX
U TIPAKTUYECKUX 3aHATHM.

Kpurepum ouenku:

- OTMETKA «3a4YTCHO» BBICTABJIACTCA 06yqafomeMyc;1, CCJIM JaHbI IPaBUJIbHBIC OTBCTLLI HA 6-
12 BonpocoB;

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

7.2.2. KoMILUIeKT 32/1a4 K NPAKTHYECKUM 3aJaHUAM

3apava 1

B Tomke koTenpHOro arperara MapompoOM3BOAMTENBLHOCTHIO D = 13,4 Kr/c cxuraercs
MOJIMOCKOBHBIN 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 %. HeoO0xoaumo, COCTaBUTh TEIUIOBOM OallaHC KOTEIHLHOTO
arperara, €ciM W3BECTHBI TEMIEpaTypa TOIUIMBA IpH BXxoJe B TONKy fr = 20°C; HaTypaiabHBIN
pacxon ToruBa B = 4 Kr/c; naBieHue neperpeToro napa pun = 4 Mlla; temneparypa neperperoro
napa tnn. = 150°C; Benuunna HenpepbIBHOM mpoxyBku P = 4 %; TeopeTnyeckuii 00beM BO3IyXa,
HEOOXOAMMBIN JJI CropaHus 1 Kr ToruMBa 1 = 2,94 M3/kr; 06BEM YXOJAIIMX Ta30B HA BBIXOJIE U3
rnocyieaHero razoxona Vyx = 4,86 MY/kr; TemmepaTypa yXOASIIMX Ta30B HA BHIXOJE M3 TOCJIEIHErO

razoxona Jyx = 160°C; cpennsis 00beMHast TEIUIOEMKOCTh Ta30B TPU MOCTOSHHOM aBIEHUHU Cps =
1,297 xJIx/(m*K); comepxkanue B yxoasmux raszax okcuaa yriaepoaa CO = 0,2 %; 1 TpeXaTOMHBIX
ra3zoB ROz = 16,6 % u notepu TEIIOTHl OT MEXaHUYECKOW HETIOJIHOTHI CrOpaHusl TOIUMBaA g4 = 4 %.
[ToTepsimu TETUIOTHI ¢ PU3NUECKON TEIIIOTOM IIJIaKa MpeHeOpeYb.

3agaya 2

B Tomnke KoTia cxKUraercs MaJOCEpHUCTBIN Ma3yT cienyrouiero cocrasa: CP = 84,65 %; HP
= 11,7 %; SPy = 0,3 %; O = 0,3 %; 4° = 0,05 %; WP = 3,0 %. OnpeneauTs pacrojaracMyro
TEIUIOTY, ECJIM TEMIIEpATypa TOIJIMBA Ha BXOAE B TONKY #r = 20°C.

3amaua 3

Ompenenut coctaB pabodeil Macchl 4eIIOMHCKOTO yriisa Mapku b3, eciim m3BecTeH cocTaB
ero roproueit maccel: C' = 71,1 %; H" = 5,3 %; S'x = 1,9 %; N" = 1,7 %; O" = 20 %; 301bHOCTb
cyxoii Macchl 4° = 36,0 % u pabouast BnaxHocts WP = 18,0 %.

3anaua 4

OnpenenuTh HU3MIYIO M BBICHIYIO TEIUIOTY CTOpaHHs pabodeld Macchl YeIIOMHCKOTO YT
Mmapku b3 cnemyromero coctaBa: CP = 37,3 %; HP = 2,8 %; SP; = 1,0 %; %; NP = 0,9 %; OP = 10,5
%; AP = 29,5 %; WP =12 %.

3agavya 5

Onpenenuth 00bEM MNPOAYKTOB IOJHOTO CrOpaHHsS Ha BBIXOJAE M3 TONKHU, a TaK Xe
TEOpEeTHUYECKHl U JeHCTBUTENbHBIE OO0BEMBI BO3AyXa, HEOOXOMMMEIE IS CropaHus 1 M
npupoHoro raza CTtaBponoJIbCKOTO MECTOpOXKAeHus cienyroniero cocraa: COz = 0,2%; CHyg =
98,2%; CoHe = 0,4%; C3Hg = 0,1%; C4Hio = 0,1%; N2 = 1,0 %. KoaddunmeHnTt nzdbiTka Bo3ayxa B
TOomKe O = 1,2.

3agaua 6



OnpenenuTh TEOPETHUYECKUH W JEHCTBUTEIBHBI OOBEMBI BO31yXa, HEOOXOIUMBIC IS
CJIOEBOT0 CXXUTaHus AoHeukoro yrisg mMapku I” maccoit 1000 xr u cnenyromero cocraBa: CP = 55,2
%; HP = 3,8 %; SP; = 3,2 %; %; NP = 1,0 %; OP = 5,8 %; AP = 23,0 %; WP = 8,0 %.

3apava 7

Omnpenenuth 00bEM CyXUX ra30B, MOJY4YaeMbIX HpU MOJHOM cropaHuu B cioe 800 kr
Ky3HEeLKoro yris Mapku Jl, ecnu u3BecTeH coctaB ero roproueit 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 %, koadunneHt n306pITKa BO3IyXa B TOMKE o = 1,3.

3agaya 8

B Tomnke kotna cxuraercs 1 kxr qoHeuxoro yrist Mapku A caenytomiero coctasa: CP = 63,8
%; HP = 1,2 %; SPy = 1,7 %; %; NP = 0,6 %; OP = 1,3 %; 4* = 22,9 %; WP = 8,5 %. Onpenenuts
SHTAJBIINIO M30BITOYHOTO BO3JyXa Ha BBIXOJIE M3 TONKHU INPHU IOJHOM CTOPaHUU YIJIS, €CIU

M3BECTHO, YTO TEMIIEPATYPa ra3oB Ha BbIxoge u3 Tonku I = 1000°C. Kospduument nsObiTKa
BO3/yXa B TOIKE 0O = 1,3.

3agaya 9

Onpenenuth SHTANBINAIO TPOJYKTOB CrOpaHUs Ha BBIXOJAE U3 MaponeperpeBarens
KOTEJILHOTO arperara Mmaponpou3BOAUTEIBHOCTEIO D = 9,73 Kr/c, ecnu W3BECTHBI JaBJICHHE
HaCBILIEHHOIO Mapa pun = 1,4 Mmna, naBneHue neperperoro napa pon = 1,3 Mlla, Temneparypa
neperpeToro mapa fnn = 250°C, Temmneparypa nuTarteabHOM BOABl fne = 100°C, BenmuyuHa
HeNpephIBHON MpoayBKK P = 4%, K.ILJA. Kotnoarperata (6pyrTo) NP = 90%, 1 MoTepH TEmnoThI
OT MEXaHMYECKON HEMOJHOTHI cropanusi tormimsa g4 = 3,5 %. KortenbHblil arperat paboTtaer Ha
KY3HEIIKOM yriie Mapku Tc HH3IIeH TerioToi cropaHusi roproueid maccel Q' = 34345 xJIx/kr,
coaepxanue B Torumse 30561 AP = 16,8 % u Bmaru WP = 6,5 %.

3apaua 10

Onpenenutsb pacueTHyIo nojgavy BEHTHJISATOPA KOTEJILHOT'O arperata
MapoNpPOU3BOIUTEILHOCTRIO D = 13,8 Kr/c, paboTaromero Ha MPUPOIHOM ra3e C HU3IICH TETUIOTOM
cropaus QT = 35700 x/Ix/M>, eciiu naBleHHe TeperpeToro mapa pnn. = 4 MIla, Temneparypa
neperperoro mapa tun. = 430°C, Temmeparypa mnMTaTeabHOM BOIBl fne = 130°C, k.m.m.
koTnoarperata (6pyrTo) NP = 91%; TeopeTHuecky HeoOXoauMbIii 06beM Bosayxa V0 = 9,48 Mm%/
M°, koahdumenT 3amaca nogaun Bi = 1,05, kodduiueHT n30bITKa BO3IyXa B TONKe or = 1,15,
IIpUCOC BO31yXa B TONOYHOM kamepe Ao = 0,05, yreuka Bo3yxa B Bozayxonogorpearene Aoen =
0,04, TtemmepaTypa XOJOZHOTO BO31yXa, MOCTYHAIOIIETO B BEHTWIATOP ks = 20°C u
GapoMeTpHUecKoe AaBIeHue Bo3ayxa hs = 98-10°T1a.

KpaTKOC OMUCAHUEC H PETIVIAMECHT BbINMMOJHCHUSA
3az[aHHe BBITIOJIHACTCSA ITHCBMEHHO. OHeHI/IBaeTCH IMPaBUJIBHOCTb BBINIOJTHCHUA 3adaHUSA U
KOJIMYCCTBO AOIMYHICHHBIX ITPU BBIIIOJIHCHUHA 3a/IaHUS OIIHOOK.

Kpurepun onenkmn:

- OLIEHKA «3a4YTE€HO» BBICTABIIACTCS CTYACHTY, €CIU CTYICHT MOJIY4Ms IPABUIbHBINA OTBET B
X04€ CaMOCTOSATCIBHOI'O PCHICHUA 3aa4Yu U NPCACTABUIL HOI[pOGHLIﬁ X0 pCUHICHUA B TCTpaau WA
y JOCKH;

- OHOCHKa <«HC 3a4YTCHO» C€CJIU CTYACHT HC CMOI' IMOJYYUTH IIPABUJIIBHOIO OTBCTA Ha
IIOCTAaBJIEHHYIO 3aJ1a4y, He CMOT IIPOAEMOHCTPUPOBATh NOAPOOHBIN X0 pelIeH s 3a/1a4l B TETpaan
WA Y JOCKU

7.2.3. TunoBbIe TeCTOBBIE 3aJaAHUA



Kaxkoii anmeMeHTapHbIil COCTaB TBEPJOTO U KUAKOTO TOIIUBA?
® C,H,N,0,S,A,W
o OOW.C,S, A, F
o H,N,0, KW A
o C,S,F,LK,W,0

Uto Takoe Sy B 3JIEMEHTApHOM COCTaBE TOILJIUBA?
o Cepa
o Jlerkas cepa
© Jleryuas cepa
o Her npaBunbpHOTO OTBETA

[IpeumymiecTBo ra3000pa3HOTo TOIIMBA?
o MeHnsblue TennonoTepu
©® Ilpwu cropannu 00pa3yrOTCs MPOAYKTHI TOTHOTO TOPESHUS
o CpaBHHUTENBHO HU3Kas TEMIEpaTypa
o Bce oTBeThI npaBUIIbHBIE

Bribepere npaBuiibHYI0 (OpPMYITy pacxosia YCIOBHOTO TOTIJIMBA

B-0O.

o) Byc = #
Qll

P

® B, = M
’ ch

o Her npaBunpHOTO OTBETA

UTo Takoe BTOPUYHBIN BHUJI SHEPTOPECYPCOB?
®© DHepropecypcsl, MoJy4aeMble MMyTeM MPeoOpa3oBaHus
DHepropecypcsbl, CyleCTBYIOIINE B IPUPOEC
DHepropecypcsl, CO3JaHHbIE YETIOBEKOM

o O

o Bce BapuaHTHI IpaBUIIbHBIC

Yto saBiseTcst 6ajaIacToOM TOILINBA?
o Kucnopon
o A3sor, yriepon
® 3oma, Biara
o Jleryuas cepa

. UYemy paBHa TeII0Ta CrOPAHUs YCIOBHOTO TOIJIUBA?
o 30030 x/Ix

® 29300 x/Ix

o 25300 x/Ix

o 29400 x/x

Uro xapakTepu3yeT OKTaHOBOE YUCIIO?
®© XapakrepusyeT CKIOHHOCTb TOIUIMBA K JICTOHAIIMOHHOMY CTOPaHHUIO
o XapakTepu3yeT CKJIOHHOCTb TOIIJIMBA K TEPMUYECKOMY pacray



@)
@)
@)

XapakTepusyeT CKJIOHHOCTh TOIUIMBA K TEPMUYECKOMY OKHUCIICHUIO
XapakTepusyeT CKJIOHHOCTh TOIUIMBA K TEPMUYECKOMY CaMOBOCILIIAMEHEHHIO

Ha xakue nBa Buaa nmoapasuensieTcst ra3000pa3Hoe TOILTUBO?
EctectBenHOE 1 He(PTETIPOMBICIOBOE

[IpupoaHOE U NCKYCCTBEHHOE

HedrenpombicioBoe U HICKYCCTBEHHOE

©®© HCcKyCcCTBEHHOE U €CTECTBEHHOE

10.

©)

OT 4ero 3aBUCHUT TEIJIOTa CTOpPaHUs TOTIUBA?
OT HAJIMYKUH BOIBI B TOILUIHNBE

® OT XMMHYECKOT'0 COCTaBa TOIIMBA

©)
@)

Ot TemnepaTypbl OKpYX aloIIeH Cpeabl
Bce BapuaHThI HE TPaBUIILHBI

KpaTKOC OMUCAHUEC H PETIAMEHT BbINMMOJHCHUSA

Tect mpoBomuTCs B Haudajge MPaKTHUUYECKOTO 3aHATHS B NUChMEHHOW (opme. Kaxmomy
oOyuaromemycs Bbiaetcst 20 BOMpOCOB, Ha KaX/Iblii U3 KOTOPBIX HY>KHO BbIOpATh MPaBUIIbHBIH(bIC)

oTBeT(bI). Bpems, oTBoMMoOe Ha TecTupoBaHue - 20 MUHYT.

Kpurepumn oueHku:

- OTMETKa «3auTeHO» BBICTABISAECTCA OOydaloOmIeMycs, €CIU OOYyYaroIUiCs OTBETHII

IIpaBUJIBHO OoJIbIIIE YeM Ha IIOJIOBUHY TCCTOB.

- OTMCTKa «HE€ 3a4TCHO» - €CJIu 06y‘-IaIOIJ_II/II\/'ICSI OTBCTUJI IMPABUJIBHO Ha IIOJIOBUHY WA

MCHBIIC TECTOB.



7.3. OuneHo4HbIe CpeacTBAa ISl MPOMEKYTOYHOH aTTeCTAUMHM IO WUTOraM OCBOEHHS
AUCHMILINHBI

7.3.1. Bonpochl K NPpOMeKYyTOYHOM aTTecTaAlluH

Cemectp 5
Ne i/ Bonpocekl K dk3aMeny

1 [TpuHIHITBI ACIEHTPATN30BAHHOTO TETIJIOCHA0KECHHUSI.

2 [TpuHIIUTIBI IIEHTPATM30BAHHOTO TETNIOCHAOKCHHS.

3 Bunsl cxem TeruiocHaOKeHUS.

4 Bubl v ipuHIMI EHCTBYSI HATHETATENLHBIX MAIIKH.

5 IToHsTHS SHTPONUU U SHTATBIUU. DUZUYECKUI CMBICI.

6 [TpyHIMN NEHCTBUS M Ha3HAYEHHUE JIea’paTopa.

7 YCTpoiCTBO CTYIIEHN aKTUBHOM NMAapoBOM TypOUHBI.

8 [Tyt mHTEHCU(UKAIINY TETUIOTIEpEIauH.

9 TennodukamMoHHbIE TWKIBI, WX CcXembl, 1,8 — jamarpamma, Ko3(pduIreHT
MCIIOJIb30BaHUS TEILIA.

10 [IpeoOpazoBaHme SHEPTUHU B PEAKTUBHOW CTYNICHU NApOBOW TYpOUHEI.

11 HecrannoHapHas TEIonpoBOAHOCTb U MOPSIOK €€ pacuyeTa

12 KoHcTpykius u 0671acTh IPUMEHEHHSI PEKYNIEPAaTUBHBIX TEIIOOOMEHHUKOB.

13 Kpurepuun nomobust u KputepraibHble YpaBHEHUS KOHBEKTHBHOTO TEILTIOOOMEHA.

14 [Iponiecc aamabatudeckoro ApoccenupoBaHus raza U mapa. Oddexr xoyms—
ToMmcoHa, KprBast HHBEPCHH.

15 KotenbHble ycTaHOBKHM, Ha3HAU€HHE W KOHCTPYKTUBHBIE OCOOEHHOCTH UX OCHOBHBIX|
y3JI0B.

16 TonouHble yCTPONCTBA NAPOTCHEPATOPOB.

17 1,8 — quarpamMma BOJSIHOTO Tapa, pacdyeT TeIUIOThI, paboThl, U3MEHEHUSI BHYTpPEHHEMH]
SHEPrUU M SHTAJIBIIHMHU Mapa B MPoILIecce.

18 KoHcTpykius u 0651acTh MPUMEHEHHS peTeHEPATUBHBIX TEIJI000OMEHHUKOB.

19 KoHBeKTHBHBIHN TEMI000MEH MPH IBMKEHUH JKUAKOCTH B TpyOax.

20 YCTpoiCTBO peaKTHUBHOM CTYIIEHU IMapOBOM TYPOUHBI.

21 TennooOMeHHBIE anmapaThl 1 OCHOBHI MX TEIIOBOTO pacueTa.

22 KoHCTpyKIIMS MHOTOCTYIIEHYATHIX MAPOBBIX TYPOUH.

23 [Tpuniun pa®oThl M MPOIECCHl CKATHs raza B Kommpeccope Ha P,V — nmarpamme.
TexHuueckas paboTa KOMIIpeccopa.

24 KOHBEKTHBHBIN TEIJI000OMEH TP MOMEPEYHOM OOTEKAHUH MMYyYKOB TPYO.

25 KoHcTpykius u 0651acTh MPUMEHEHHSI CMECUTEJIBHBIX TETUIOOOMEHHUKOB.

2 OCHOBHbIE U BCIOMOTaTelIbHbIE IMOBEPXHOCTH HAarpeBa MaporeHepaTopoB, HX
Ha3HAYCHHE U KOHCTPYKIIHUS.

27 TemooOMeH npu cBOOOAHOM (€CTECTBEHHOM) KOHBEKIIUH.

28 YCcTpoiicTBO MPSMOTOUYHBIX TAPOTEHEPATOPOB, UX MPEUMYIIECTBA U HEIOCTATKH.

29 Ts — AMAarpaMMa  BOJHOTO Iapa, OMNPENENCHHE TEIIOTh, paboThl, W3MEHEHUs
BHYTPEHHEHN YHEPTUU U SHTAIBIHNH B IPOLIECCE.

30 [TapoBbie TypOUHBI, UX YCTPOMCTBO U MMPUHITUTI JCHCTBHUS.

31 HasnaueHne u npuHIUI IEMCTBUS NMaponeperpeBaTesieil.

32 Hasnayenue u npuHIMN 1eHCTBYUS BOASHOIO YKOHOMAli3epa.

33 HasznaueHne u mpuHIUI I€MCTBUS BO3yXOMOIOTPEBATEIS.

34 Y CTpolCTBO M HA3HAYEHUE TATOAYThEBBIX YCTPONUCTB KOTEJIBHOTO arperara.

35 TennoBoii GasiaHCc MapoBOro KOTIIA.




Ne /i Bonpockl Kk dk3aMeHy
36 TeroBble MOTEPH MTAPOBOTO KOTJIA.
37 KosrddummenT nosie3noro neicTBust M pacxo]l TOIUIMBA KOTEIHHOTO arperara.
38 IIpeoOpazoBaHue SHEPrUM B COMIaxX TypOUHBI.
39 [IpeoOpazoBanne SHEPrUU HA pabOYMX JOMAaTKaX TYPOUHBI.
40 Pa6ora u KI1/I crynenu TypOHHBIL.
41 BHyTpenHue norepu TypOUHBI.
42 Pabounii mporecc mapoBoii TypOWHEI B 1,8 — IMarpaMmMe.
43 BHennue norepu TypOHHBI.
44 Momurnocts, KIT/I 1 pacxox napa B TypOuHe.
45 Hasnavenne u mpuHINI JEeHCTBHSI KOHACHCAIMOHHBIX YCTAHOBOK IMAPOBBIX TYpPOUH.
46 CxeMbl HCTOUHUKOB TETUIOTHI.
47 PaiioHHBIE ¥ IPOMBIIUICHHBIE OTONUTEIBHBIE KOTCJIbHBIC.
48 OcHOBHOE TeTIo(HKaMOHHOE 000PYAOBaHHE.
49 HasnayeHue eHTpaIbHBIX TEILUIOBBIX TYHKTOB.
50 PerynupoBanue paboTbl Hacoca.
51 [TpuHIIMT NEeWCTBUS, HA3HAYEHUE W KOHCTPYKIIMS TUTATEIbHBIX HACOCOB.
52 IIpuHIMI 1ENCTBHSL, HA3HAYEHUE U KOHCTPYKIIMS [TUTATEJIbHBIX HACOCOB.
53 [IpuHIMn neicTByUs, Ha3HAY€HUE U KOHCTPYKIMS KOHIeHCATHBIX HACOCOB.
54 ITpyuHIMN NEeHCTBUS, HA3HAYEHUE U KOHCTPYKIIMS CETEBBIX HACOCOB.
55 XapaKTePUCTUKU M PETYIUPOBAHHE MOJA4X [IEHTPOOEIKHBIX BEHTHIIS-TOPOB.
56 KoHCTpyKIIMY BEHTUIISITOPOB.
57 YcerpoiicTBO B paboTa MOPIIHEBOTO KOMIIPEccopa.
58 MomHocTs 1 KIIJ] nopiiHeBoro kommpeccopa.
59 XapaKTepUCTUKU U PETyJIMPOBAHUE MTOAAYH TOPIIHEBOI0 KOMIIpECCOpa.
60 MHoOrocTyneH4yaTble NOPIIHEBbIE KOMIIPECCOPHI.
61 MOIHOCTh MHOTOCTYIIEHYATOT0 OPIIHEBOI'O KOMITPECCOPA.

7.3.2. Kputepun U HOpMbI OLEHKH

Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
aTTecTanuu

Kpurtepuu u HOpMbI OLIEHKH

9K3aMeH (mo o0yyaromuics

MaTepHaa; npu
MIPOIEMOHCTPUPOBAT
ucuepIblBaroILee,

«OTIIUYHO»

HaKONUTEIbHOMY rI1yOOKUMHU u MIPOYHBIMU
pEUTHHTY) 3HAaHUAMHU IIPOrPaMMHOTO

MOCIIEIOBATEIbHOEC M JIOTMYECKU
CTPOWHOE U3JI0KCHHUE; MTPABHIBLHO
chopMynupoBajg  TMOHATUS U
3aKOHOMEPHOCTH TI0 BOTIPOCY

«XOopoHo»

oOyuatromuiics obmamaer
JIOCTaTOYHO TMOJHBIM 3HAHUEM
NpOrpaMMHOT0 Marepuaia; ero
OTBET TPEJCTABISIET T'PaMOTHOE
U3JI0KEeHHE Y4eOHOro Marepuana
0  CYIIECTBY;  OTCYTCTBYIOT




Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTanuu

Kpurtepuu u HOpMbI OLlEHKH

CYIICCTBCHHBIC  HCTOYHOCTU B

dbopMynupoBaHUU MOHSITHIA;
MIPaBUIILHO MIPUMEHEHBI
TEOPETUUECKHE MOJIOKEHUS,

IIOATBEPKICHHbIE IPUMEPAMHU

«YOOBJICTBOPUTECIBHO

oOydJaronuiics HUMeeT  oOIIHe
3HAaHHS OCHOBHOT'O Marepuaia 0e3
YCBOEHUS HEKOTOPBIX
CYLIECTBEHHBIX MOJIOKECHUM;
(bopMynupyeT OCHOBHbBIE MOHSATHUS
C  HEKOTOpPOM  HETOYHOCTHIO;
3aTpy[HSETCS B  IPUBEIACHUU

«HEYIOBJIETBOPUTEIILHO»

IIPUMEPOB, TOATBEPKIAOLINX
TEOPETHUECKHE TIOJIOKEHHUS

oOyuatromuiics HE 3HaeT
3HAYUTEIBHYIO 9acTh
IPOrPaMMHOTO Marepuaa,
JOMYCTHI CYIIECTBEHHbBIC

OIIMOKK B TPOLIECCE H3JIOKECHHUS;
HE yMEET BBIJCIHUTH TJIABHOE W
cacJiaThb BBIBO, HpI/IBOIII/IT
OmMUOOYHBIC OTIPEICTCHUS




8. YuebHo-MeTOAMUYeCKOEe M HHPOPMALMOHHOE 0O0ecneYeHHe U C UM ILTHHBI

8.1. O6s13aTesbHASI IMTEPATYpPA

Tun (ydyeOHUK, ydeOHOE

Koun4yecTBO B
HAY4YHOMH

Ne nocooue, yaeoHo-
w/n ABTOPBI, COCTABUTEIH 3arsiaBue (3aroJi0BoK) MeToIIecKoe HocobHe, I'ox u3panus ondamuoTexe /
HanmeHoBanue
NMPaKTUKYM, JP.) 3EC
1 Kynunos A.A. OCHOBBI ICHTPAJTU30BAHHOTO YyebHoe 1mocodue 2015 OBC "ZNANIUM.
TEIUIOCHA0XKEHUS [ DNEeKTPOHHBIH pecypc] : CoOM"
[yae0. mocobue] / A. A. Kynunos, C. K.
3uraHmmuHa. - 2-¢ u3a., nepepad. u JIo1m. -
Mockgsa : UHOPA-M, 2015. - 176 c. - ISBN
978-5-16-104350-9 (online).
2 Uyenkona W.10. Herpagunmonnsie 1 BO30OHOBIIsIEMbIE YyebHoe 11ocodue 2015 9BC «IPRbooks»
HMCTOYHHUKHU SHEPTUHU [ DIIEKTPOHHBIN pecypc]
: yue6. mocobue /
3 | I'ybapes B.4. Herpanunmonnsie 1 BO30OHOBIsIEMbIC Y4eOHoe mocodue 2014 3BC «IPRbooks»
WCTOYHUKHU SHEPTUU [ DIEKTPOHHBIN pecypc]
: yueb. mocobue / B. 1. I'yGapes, A. T
Ap3zamaciieB ; Jlunenkuii roc. TeXH. yH-T. -
JIumenk
4 | Eprun /. B mouckax sHeprum [DnexkTpoHHbIN pecypc]| | YueOHOoe mocobue 2016 OBbC «IPRbooks»

: peCypCHBIE BOWHBI, HOBBIE TEXHOJOTUH U
oynymee suepretuku / [I. Eprun ; [mep. ¢
anri. Y. Escturnees, O. Marnak]. - MockBa

8.2. lonoiHMTEILHAS JIUTEPATYPaA




Tun (yuyeOHUK, ydeOHOE

KoaunuyecTtBO B

HAY4YHOMH
Ne nocooue, yaeoHo-
ABTOPBI, COCTABUTEIHN 3arsiaBue (3aroJi0BoK) I'ox u3panus ondauorexe /
n/n MeToauUYecKoe nmocooue,
HaunmeHoBanme
NPaKTHKYM, 1p.) 3EC
1 Konroxosa E.N. DNeKTpOCHAOKECHHE YyeOHnk 2014 OBbC «IPRbooks»
2 | Baxuuna B.B., UepHeHnko Cuctembl AIEKTPOCHAOKEHUS Y4eOHO-MeTOAMIECKOe 2015 Penozuropuit
A.H. nocooue Ty
3 Baxnuna B.B., Yepnenko [IpoekTupoBanue cucteM Y4eOHO-MeTOAMIECKOe 2016 Penozuropuit
nocooue Ty

A.H.

ANEKTPOCHAOKEHUS




8.3. Ilepeyenb mnpogeccHOHATBLHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
CHCTEM

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

— Scopus [DnekTpoHHBIN pecypc]| : pedepatuBHas 6a3a mannbix. — Netherlands: Elsevier,
2004. — PexxumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., aHri.;

— Elibrary [DnekTpoHHBIi pecypc| : HaydHas dJeKTpoHHas O6ubiamoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — f13. pyc., aHri.;

— SpringerLink [DnexktponHsIii pecypce] : [6a3a qanHbIx |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpaHa. — f3. aHri.;

— ScienceDirect [DneKTpoHHBI pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUT HW3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum goctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. anrm.;

— Cambridgeuniversitypress [DneKTpoHHBIN pecypc] : KypHaibl u3natenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum moctyma : cambridge.org. — 3ari. ¢ sxkpana. — SI3. aHri.;

— NEICON [DnexTpoHHbIH pecypc] : a1eKTpoHHas HHPOPMAIUs : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOMKOH, 2002. — Pexxum nmoctyma : neicon.ru/resources/archive. — 3ari. ¢ sxpaHa. —
S13. pyc., anriL.

8.4. Ilepeuenb MporpaMMHOro obecrnevyeHus

Ne Haumenopanue IO PexBu3HUTHI norosi)pa
n/n (nata, HOMep, CPOK AeHCTBHUSA)
1 | Windows Horoop Ne 690 ot 19.05.2015, cpox
JeicTBUsL — 6ECCPOUHO
2 | Office Standard Horoop Ne 690 ot 19.05.2015, cpox

neiictBus — O6eccpouno; JloroBop Ne 727
or 20.07.2016, cpox ngeucTBuUA —
OeccpouHo

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

HaumeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, J1a00paTOpHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBeIeHUs

/I | MPaKTHYeCKUX U JJA00PATOPHBIX 3aHATHIA,
NMOMELIEeHU VISl CAMOCTOATEIbHOMI

padoThl o0yuawuuxcs (HOMep ayAUTOPHUN)

ITepeyeHb OCHOBHOTO 000PYAOBAHMSA

YueOHas ayquTOpHS IS IPOBEACHUS 3aHATHI IIpoekTop, 3KpaH; CTON yUEHUUECKUN
JIEKIIMOHHOTO TUMA. Y4ueOHas ayuTopus IS (MOHOOJIOK) TBYXMECTHBIH, CTOJ YICHHICCKII
MPOBE/ICHUSI 3aHITUH CEMHHAPCKOTO THUIIA. (MOHOOJIOK) TPEXMECTHBIH, CTOJ

YyeOHast ayaAuTOpHs U1 KypCOBOTO MIPEToaBaTeIbCKUI, CTYI

1 MIPOEKTHPOBAHUS (BBITIOTHEHHU KYPCOBBIX paboT). | MPEMoaaBaTeIbCKHiA, JOCKA ayJUTOPHASL.,
Y4yeOHas ayAuTOpHs Ui POBEACHUS TPYIIIOBLIX | SKpaH, MPOSKTOP, JKaTF03H.

Y MHIMBUYaJTbHBIX KOHCYJIbTAIMNA. YdeOHas
AyIUTOPHS TSI IPOBEICHUS 3aHITUH TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOH arrectarui. (O-
211)

) KomnbroTepHbIii Ki1acc. DkpaH, npoekTop, I1K, AByXMecTHBIE mapThI,
YyeOHas ayauTopus A NPaKTHIECKUX PadoT. TPEXMECTHBIE CTOJIBI, CTYJIbsl YICHUIECKHE,




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PaATOPHIi, MACTEPCKUX H
ApP. 00BbEKTOB 1JIs1 NPOBEACHUS
NMPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHIA,
MOMEIIEeHUM JJIS1 CAMOCTOATEIbLHOM
padoThI 00yYarIMXcs (HOMep ayaAuTOPUM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Y4eOHas ayquTOpHs Ui KypCOBOTO
TIPOCKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX padoT).
YyeOHast ayaAuTopus Ui MPOBEACHHS TPYTIITOBBIX
Y MHIUBUYaTbHBIX KOHCYIbTAIUN

YueOHas ayquTOpHs IS IPOBEACHUS 3aHATHI
TEKYIIETO KOHTPOJIS U TIPOMEKYTOTHOI
aTTecTalun

Jlaboparopus LluppoBoe MonearpoBaHue B
anekTpodHepreruke. (2-601)

CTOJ 17151 KOH(EPEHIHH.

[Tomernienue A1 caMOCTOSATENHHOM pabOThHI
crynenroB (I'-401)

Croubl ydeHHUYECKUE, CTYIbs
yuenundeckue, [IK ¢ BbIX0O0M B ceTh
Nutepner




