MUHHUCTEPCTBO HAVKU 1 BBICIIIETO OBPA3OBAHSI
POCCHIACKOM ®EJEPAIMN

DeiepabHOE TOCY IAPCTBEHHOE GIOIKETHOE o6pasoBarensHoe yupexaeHue
‘ BBICIIIEr0 00pa3oBaHus
«MarauToropckumit TOCYIapCTBEHHBIH TeXHUYECKUH yHuBepeHTeT im. I 1. Hocogay
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Hanpagnenrocrs (mpodums/cennanmsarus) IIPOrPaMMEL
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Kadenpa Tennorexnuyeckux 1 SHEpreTHUECKUX CHCTEM
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Pabo4as nporpamma cocrasiera Ha ocaose ®I'OC BO - GakaliaBpyar 1o HarpasJIeHHIO
nonroroku 13.03.01 TennmosuepreTuka M TemIOTeXHHKA (mpukas MunoGpuayku Poccum ot
28.02.2018 . Ne 143) ¢

PaGovyas mnporpamma paccmoTpema u  omoOpeHa Ha  3acelaHHH  Kadempsl
TennoTeXHUIeCKUX U SHEPrETUYECKHX CHCTEM
17.01.2023 r. mpotoxon Ne 5 %/
3aB. xadeapoit E.I'. Hemmopenko

Pa6ouast mporpamMma 0106pera MeTOIMYeCKOH KOMI/ICCI/IeI/I N3uAC
10.02.2023 r. mpoToxoi Ne 7

HpeucenaTem;j /ﬁ"a/aé"a;ﬂ'/ : B.P. Xpammun
/ 4

Pabouas nporpaMma cocraenena: o
3aB. kaenpoit TudC, kauj. TeXH. HayK 7 E.T'. Hemmopenko

7

Pernenzenr:

3am. HauanepHuKa [[DCT ITAO "MMK",
KaHJ. TEXH. HayK % B.H. Muxaitnosckuit




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. I—TCI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor _ 20 . Ne
3aB. kadeapoii E.I". HemmopeHko

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B SHEPTeTHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lensimu ocBO€HMS AUCUMIUIUHBI «TemioBble SIEKTPUYECKUE CTAHLUUY» SBISIOTCA:
pasBUTHE y CTYACHTOB JHMYHOCTHBIX KayecTB, a TaKkXke (OPMHUPOBAHHUE OOIEKYJIbTYPHBIX U
Mpo)EeCCHOHANIBHBIX KOMIIETCHIIMA B CcOOTBeTcTBUM C TpeboBanmsimu PI'OC BO 1o
HarpasieHuio noaroroBku OaxanaspoB 13.03.01 TemnosHepreTnka U TEMIOTEXHUKA, MPO(UIH
MOJTOTOBKHU - JHEproodecrneyeHue mpeanpusaTHii

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuuniauaa DHepreTuyecKne CTaHIMK MPOMBIIUICHHBIX MPEANPUATUN BXOJUT B 4aCTh
y4aeOHOro m1aHa (GopMUpyeMyro ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH 00pa30BaTeIbHOM
MpOrpaMMBbl.

Jlnst  wW3ydeHWsT  JIUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHUS  (YMEHHWsI,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHHUS TUCIUILINH/ IPAKTHK:

dusnka

VYyebHas - 03HAaKOMUTEIbHAS MPAKTHKA

TexHu4eckas TepMOIUHAMUKA

BBenenue B HanpaBiieHue

TermmomaccooOMeH

Teopus TOpeHUs M TEXHOJIOTUH CKUTAHHS

[TaporenepaTopbl MPOMBIIIIICHHBIX TPEATPUATHN

OCHOBBI BOJIOTIOJITOTOBKH HA IIPOMBIIIICHHBIX TTPEAPUITHIX

HarueraTenu B TETUI0 HEPreTHKE

Konctpykiinonubie MaTepuaibl IPOMBIIUIEHHON TEITIOHEPTETUKH

TennosHepreTHuecKue CUCTEMbI IPOMBIIIICHHBIX TTPEATPUSTHIA

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITUH/TIPAKTHK:

[ToaroroBka K mpoiierype 3alluThl ¥ 3al1UTa BEITYCKHON KBATHM(PUKAITMOHHOMN paboThl

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[Tpou3BoaCcTBEHHAS-TIPEUTIIIOMHAS TPAKTUKA

Herpaaunumonnas sHepreTrka

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbTare oOCBOEHHS JUCHMIUIMHBL (MOAyJsl) «DHEpreTHYecKhe CTaHIUH
IPOMBIIUIEHHBIX ~ MPEeANpHUATHI»  oOywaromuiicss  JokeH — 00jJajarh  CeIyHOIIUMU
KOMIIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-1 CnocoGeH ydacTBOBaTh B OIIGHKE TEXHUYECKOTO COCTOSHUS, MOJAJIEPKaHUA U
BOCCTaHOBJIEHHUs pabOTOCHOCOOHOCTH TEIJIOMEXaHUYECKOT0 00OpYIOBAaHUS MPOMBILIIIEHHBIX
T3C

[K-1.1 OneHnBaeT ypoBeHb TEXHUUECKHUX PEIICHUN HAITPaBICHHBIX HA MOBBIILICHUE
3¢ (HEeKTHBHOCTH pabOTHI TEIIOMEXaHUIECKOT0 000PyI0BaHUS

[1K-1.2 [IpoBoauT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKazarene paboTsl
TETMJIOMEXaHUYECKOI0 000py10BaHHUSI




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUILIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 18,2 akaj. 4acos:
—ayauropHas — 14 akaj. 4acos;

— BHeayIuTopHas — 4,2 akaJl. 4acoB;

— caMmocrosTenbHas pabora — 153,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K AK3aMEHY —

8,7 akaj. gyac

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
s & Bu KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) == A . p Kox
= 3 © | camocTosATeNBHOM | yCcIIEeBaeMOCTH U
JHACUIHTLIAHBL & [ . | xommeTeHIH
0 & padoThI TIPOMEKYTOUHOM
na6. | mpakt. | €&
Tlex. : | 2'¢ aTTecTaluu
3aH. 3aH. | O &
1. Benenue.
IMpopaboTka
1.1 Knaccudukanus 5| o5 05 10 JIEKIITUOHHOTO Hanuuue TIK-1.1,
3JIEKTPOCTaHIIMHI. ' ' Marepuaia. KOHCIIEKTOB JIEKIIUI IK-1.2
IIpunoxenne 1.
HWroro no pazaeny 0,5 0,5 10
2. KomOunupoBanHoe
MIPOM3BOICTBO TETUIOTHI u
3JIEKTPOIHEPTHH.
IIpopaboTka
2.1 Hauanbrrre " nei iom&oro Hammane
KOHe4HbIe napametpsl mapal 5 | 0,5 10 ! . TK-1.1
Marepuaia. KOHCITEKTOB JICKI[UI
na TOC
IIpunoxenne 1.
HWroro no pazaeny 0,5 10
3. PereHepaTHBHBIH TOAOTPEB
IMUTATEILHOM BOJIBI
31 Cucremsl [TpopaboTka
pereHepaTuBHOTO 5 | o5 05 10 JIEKLIHOHHOTO Hanuuue TK-1.1,
MOOTPEBa  THTATENBHOMN ! ! Marepuana. KOHCIIEKTOB JIEKIIHAI TIK-1.2
BOJIBL. IIpunoxenue 1.
HWroro no pazneny 0,5 0,5 10
4. Otnyck temotsl Ha TOC
[IpopaboTka
4.1 CucreMsl JIEKIITUOHHOTO Hannune TIK-1.1,
51 05 0,5 10 .
TEINIOCHAOKEHUS Marepuana. KOHCIIEKTOB JIEKIIHAI TIK-1.2
IIpunoxenue 1.
Wroro no pazaeny 0,5 0,5 10
5. Tennoseie cxembl TOC.
IMpopaboTka
5.1 TemnoBble  CXEMEI 5 05 05 10 JIEKIIUOHHOT'O Hannuune TIK-1.1,
TEIUIOBBIX JIEKTPOCTAaHLIUI ' ' MaTepuana. KOHCIIEKTOB JIEKIIMI IK-1.2
IIpunoxenne 1.
Hroro no pazaeny 0,5 0,5 10
6. TpeboBanus K

npoektupyemont TOC.




6.1 BwiGop OCHOBHOTO U

ITpopaboTka

JIEKIITHOHHOTO Hannune TIK-1.1,
BCIIOMOTIaTEIbHOIO 0,5 10 .
Marepuana. KOHCHEKTOB JIEKLIUKA TIK-1.2
obopynoBanus TOC
5 IIpunoxenne 1.
ITpopaboTka
6.2 TeHman u BBIOOD 05 10 JIEKIITHOHHOTO Hannune TIK-1.1,
mronagxku TOC ! Marepuana. KOHCIICKTOB JICKITUH TIK-1.2
IIpunoxenne 1.
HUroro no pazaeny 1 20
7. BonocHabxxenune u
tTormuBocHa0kenne TOC
ITpopaboTka
7.1 Texunueckoe 05 10 JIEKIITHOHHOTO Hannune TIK-1.1,
BogocHabxenue TOC. ' Marepuaa. KOHCIIEKTOB JIEKIHH IK-1.2
5 IIpunoxenne 1.
ITpopaboTka
7.2 TomnuBocHa0XeHHE 05 131 JIEKITUOHHOTO Hamuuwne TIK-1.1,
TBC ' ' MaTepHara. KOHCIICKTOB JICKIIMH TIK-1.2
IIpunoxenue 1.
Wroro no paspeny 1 23,1
8. Cranuuu paszierneHus
BO3JIVXa
8.1 DHepreTuyeckas ITpopaGorka
. JIEKITUOHHOTO Hamuune TIK-1.1,
s¢pdexruBHOCT,  craHuui| 5 | 0,5 20 .
A3 CICHISL BOBILYXA MaTepuara. KOHCIIEKTOB JIEKITHI TIK-1.2
pash X IIpunoxenue 1.
HWroro no pazneny 0,5 20
9. Boanrsle cranmun
9.1 OHepreTuyueckas ITpopadorxa
JIEKIITUOHHOTO Hanuune TIK-1.1,
abdexkrtuBHocts  BomHbeIX| 5 | 0,5 20 N
. MaTepuaia. KOHCIIEKTOB JIEKLIUH TIK-1.2
CTaHIIMIMA
IIpunoxenne 1.
HWroro no pazneny 0,5 20
10. KomnpeccopHble CTaHIIUH
10.1 DHepreTudecKas [IpopaboTka Hamaue MK-1.1,
3¢} PEeKTUBHOCTH 5105 20 JICKIITHOHHOTO N
Ny KOHCIIEKTOB JICKITHI TIK-1.2
KOMIIPECCOPHBIX CTAHIU MaTepHaa
HWroro no pazneny 0,5 20
Hroro 3a cemectp 6 1531 9K3aMEH,Kp
Hroro no aucnumninuze 6 153,1 kypcosas pabora,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia perieHust NpeyCMOTPEHHBIX BUIOB yueOHOW padOThl MpU U3YUYEHUU AUCLUILIINHBI B
KadyecTBe 00pa30BaTENbHBIX TEXHOJIOTUH UCIOIB3YIOTCS KaK TPAIUIIMOHHbIE, TaK M MOJYJIBHO -
KOMIIETEHTHOCTHBIE TEXHOJIOTHUH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHUE MBIIIICHUS 00yJaIOLIUXCS;

- opMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

- Pa3BUTHUE UHTEIJIEKTA U TBOPUECKHUX CIIOCOOHOCTEN 00yYarOIINXCS.

B nporuiecce n3yuenus Kypca NpuMEHSIIOTCS CIIEAYIONEe 00pa3oBaTeIbHbIe TEXHOJIOTHHU:

1. UudopmanioHHbIe TEXHOJIOTUN — 00y4YeHHE B 3JIEKTPOHHOM 00pa3oBaTeNbHOI cpelie ¢
[ENBI0 PACHIMPEHHs JOCTyna K 00pa3oBaTelbHBIM pecypcaM, JUIsi 4Yero IpH IPOBEACHUU
OTIICNbHBIX 3aHATUI M OpraHU3alMd CaMOCTOSATEIbHOW pabOThl CTYAEHTOB HCIOIb3YIOTCS
AJIEKTPOHHBIE BEPCUU PACUETHOU pabOTHI.

2. PabGota B kOMaH/ie — COBMECTHAas1 JeSTeIbHOCTh CTY/IEHTOB B TPYIINE MPH pacyeTax Ha
NPAaKTUYECKUX U JIAOOPAaTOPHBIX 3aHATHX, HANPABJICHHAS Ha peIIeHue OOIIel 3aaay MmyTeM
CJIOKEHHUSI Pe3yIbTAaTOB MHAUBHIYaIbHOU PaOOTHI WIEHOB IPYIIIIHL.

3. MexxaucuumuimHapHoe o0yueHre — UCIIOJIb30BaHNe 3HAHNH M3 Pa3HBIX 00JIacTel U uX
CPYIIIUPOBKA B KOHTEKCTE PEIIaeMOM 3aauH.

@®opMBbI, METOJIBI M CPEACTBA OPTraHU3AIMU U POBEJICHNUS 00pa30BaTEIHLHOTO MTpOIecca:

a) GopMbI, HaMPaBJICHHBIC HA TEOPETUYECKYIO TOATOTOBKY:

Jlexuus. Mcnonb3yroTcsl TUIBI JIEKUMNA: BBOAHAs, MOTHBAaLlMOHHAs (BO30yIarouias
MHTEpEeC K OCBAaMBAEMOW MUCIUILIMHE), MOATOTOBUTENbHAs (TOTOBAIIAs CTYACHTOB K Oolee
CIOKHOMY  MaTepually), HHTerpupymoomas (maromas oOmUiA TEOPETUUYSCKUNA  aHAIIU3
MPEIIeCTBYIONIEr0 MaTepuana), yCTAaHOBOYHAs (HAIMpaBISIIOIIAs CTYIEHTOB K HCTOYHHKAM
uH(popMaluu Ui JanbHENIIe caMocTosATenbHOH paboThl). Ha 3aHATHSX BHEOPSIIOTCS Takue
nH(}OpPMaILMOHHBIE TEXHOJIOTUH, KaK HCIIOIb30BAHKE ANEKTPOHHBIX U3/IaHUH (BUIEO MATEPHUAJIOB
(uepe3 UnTepHer.)).

CamocrosTenbHas ayauTOpHas W BHeayauTopHas paborta. CamocrositenbHas padboTa
BBITOJIHSACTCSL CTYACHTOM B YHUTAIbHOM 3ajie OMOMMOTEKH, B Yy4eOHBIX KaOMHETaX U
nabopaTtopusx, KOMIBIOTEPHBIX KJlaccaX, a TaKke B JOMAIIHMX YcioBusax. OpraHuzanus
CaMOCTOSITENIbHOW ~ paboThl  CTYAEHTAa MpPEeJyCMaTpUBACT KOHTPOJIMPYEMBIH JOCTYN K
nmabopaTopHOMY 000PYI0BaHHIO, MPpUOOpaM, 6a3am JIaHHBIX, K pecypcy MHTepHeT.

CamocrodrenbHas paboTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSITENIbHON MpopaboTKe TeM
B IIPOLIECCE MOJATOTOBKM K KOHTPOJBHBIM padoTaM, 3aluTe JIaDOpaTOpPHBIX paboT, KypCOBOM
paloThl, TeCTUpOBaHMIO M 3K3aMeHy. CamocrosiTenbHas paboTa CTYAEHTOB MHOJKpEIJsieTcs
y4eOHO-METOIUYECKUM ¥ HMH(POPMAIIMOHHBIM  OOECMeYeHUEM, BKIIOYAIOIINM YYCOHUKH,
y4eOHO-METOIUUECKUE TOCOOUs, KOHCIIEKTHI JEKIHHA, yueOHOe IpOorpaMMHOe 0OecTiedeHue.

Koncynpramusa. [IpenycmarpuBaercss MONMy4eHHE CTYIAEHTaMH MPO(eCcCUOHATBHBIX
KOHCYJIbTALMH ¥ TIOMOIIY CO CTOPOHBI ITPENoaaBaTells.

0) popMbl, HarIpaBJIEHHbIE HA TPAKTUYECKYIO IIOJTOTOBKY:

ITpakTuyeckoe 3anatue. Jta opma 00yueHHsI HalpaBjieHa Ha IPAKTUYECKOE OCBOEHUE U
3aKpeIyIeHHe TEOPETHUECKOro MarepHalla, U3JI0KEHHOro Ha Jekiusax. [lpaktuueckue 3aHATHS
NpeHa3HaYeHbl JJIS Pa3BUTUS M COBEPUICHCTBOBAHMS KOMMYHUKAaTHBHBIX CIIOCOOHOCTEH
CTYJIEHTOB M OpPraHM3YIOTCA B BUJE JUCKYCCHUM, aHalIM3a pealibHbIX MPOOJIEMHBIX CUTYyalUil U
MEXIUCIUIUTMHAPHBIX CBS3€H U3 pa3IMYHbIX 00JacTel B KOHTEKCTE pelraeMoit 3a1aum.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpunoxxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUITIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TerutoBble 3ekTprueckue crannuu. Cxembl U 000pymoBaHue : yued. mocodue / A A.
Kymunos. — M. : UH®PA-M, 2018. — 325 c. — (Bwicmiee obpa3oBanue: bakamaBpuar). -
Pexxum nocryma: http://znanium.com/catalog/product/935473

2. KpyrmukoB II. A. Pexumbl paboThl M SKCIUTyaTallUM TEIUIOBBIX 3JIEKTPHYECKHX
cranuuii: Yue6. mocooue / Kpyriukos [1.A., ITuckynos B.M. - M.: U1 PUOP, HUI] UHOPA-M,
2017. - 150 c.: - Pesxum moctyma: http://znanium.com/catalog/product/561338

0) JJlomotHUTeILHASI TUTEPATYpa:

1. AnrtonoB, B. H. TemmoBbsie snexTpuyeckue cTaHiuu . ydeOHoe mocoOme. Y. 1.
Koncnekr nekuuit / B. H. AnToHOB. - Marautoropck : MI'TY, 2012. - 1 351eKTpOH. ONT. JTUCK
(CD-ROM). - 3arin. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/11191
06/981.pdf&view=true - MakpooObeKT. - TeKcT : 3MeKTpOHHbIH. - CBeIeH s JOCTYIHBI TAKXKE HA
CD-ROM.

2. KynunoB, A. A. TemnoBble 3nekTpudeckue ctaHmuud. Cxembl U 000OpyIOBaHUE !
yuebHoe mocodbue / A. A. Kyaunos. — Mocksa : UH®PA-M, 2020. — 325 c. — (Bsicmice
obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-004731-7. - Tekcr : snmektponHbli. - URL:
https://znanium.com/catalog/product/1080999 — Pexxum ocTyma: 1mo moamucKe.

3. beictpunkuii, I'. ®. OOmas snepretuka. OcCHOBHOE 00OpyIOBaHHE : y4EOHHK MJis
By30B / I'. ®. Beictpunkuid, I'. I'. ['acanrampkues, B. C. KoxxudeHkoB. — 2-¢ U3/1., UCHP. U I0M. —
MockBa : UsparensctBo HOpaiit, 2020. — 416 c. — (Bsicuiee obpazoBanue). — ISBN
978-5-534-08545-7. — Tekct: oanekrpounsiii /[ DBC  Opaiitr [caiit]. — URL:
httns://urait.ru/bcode/451998

B) MeToanyeckne yKa3aHus:

1. AnronoB, B. H. IIpoextupoBaHue TEmIOBOH CXeMbl M BHIOOpP OCHOBHOTO
00opyaoBaHus MpoMbInuIeHHO-oTonUTeNbHOM TOC : yuebnoe mocodue / B. H. Autonos, T. II.
CemenoBa ; MI'TVY. - Marautoropck : [MI'TV], 2017. - 82 c. : uin., Tabu., cxemsl, rpad., 3CKU3HL. -
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1
/1514266/3465.pdf&view=true - MakpooObeKT. - TEKCT : AIEeKTPOHHBIH.

r) IIlporpammHuoe ob6ecnieyenune u UHTEpHET-pecypenl:

IIporpamMmmHoe oGecrnieueHue

Haumenopanwue I10 Ne norosopa CpoK JIeHCTBYS JIUIICH3UH
7Z1p ¢B000IHO pacapocTpansemoe I1O 0eccpovHO
FAR Manager cB0OOHO pacmpocTtpansemoe [10 OECCPOYHO
Linux Calculate cB00OAHO pactpocTpansemoe [10 OeccpouHO
Calculate Linux cB00OTHO pacmpocTpansemoe [10 OeccpouHo
Desktop Xfce

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
| Hassanue xypca | Ccbuika




ApxuB HAaYYHBIX
«HarnmmonansHbIH
AIEKTPOHHO-UH(GOPMAIIMOHHBII

KypHaJIOB

https://archive.neicon.ru/xmlui/

MexnayHaponnas — pedeparuBHas WU
MOJIHOTEKCTOBAsi ~ ClpaBodYHass  0Oas3a
JAHHBIX Hay4HBIX M3JaHui «Springer

https://www.nature.com/siteindex

MGH(I[YHapOI[HaH 0a3a IMOJIHOTEKCTOBBIX
KypHaimoB Springer Journals

http://link.springer.com/

VYHuBepcurerckas nH(pOpMaIMOHHAS
cucrtema POCCU

https://uisrussia.msu.ru
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraiabHO-TEXHUYECKOE 00eCIeYeHNE IUCIUIUIMHBI BKIIIOYAET:
VY4eOHble ayJUTOPUN [T IPOBECHUS 3aHATUI JIEKIIMOHHOTO THIA:
-MyJIbTUMEIUNHBIE CPEJCTBA XPaHEHUS, IEpelauM U IIpeICTaBIeHHsI HHPOpMauu

VYueOHbIe ayauTopun Uil MIPOBECACHUA IMPAKTUYCCKUX SaHHTHﬁ,

IPYIIOBBIX U

HHIUBHUIYAJIbHBIX KOHCYJ'IBT&III/II\/'I, TEKYLICTO KOHTPOJIA U HpOMe)KYTOqHOfI arTeCTanuun:

-A10CKa, MCJI

VuebOHbIe AYAUTOPUN IJIA BBIIIOJIHCHUA KYPCOBOI'O MPOCKTHPOBAHUSA, ITOMCIICHUA JJIA

CaMOCTOSITEILHOM pa6OTLI o6yqa}0mnxc;1:
-IICPCOHAJIBHBIC KOMIIBIOTEPEI C

naketom MS Office, Bbixomom B MHTepHeT u ¢

JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA
[Tomemmenue s  XpaHeHUssT U TPOPHIAKTUYECKOTO OOCITY)KHUBAaHHUS  Y4EOHOTO

00opyIOBaHUs:

-CTeJUIaXH, CeU(PbI A1 XpaHEeHUs: yueOHOro 000pyA0BaHUs, HHCTPYMEHTHI ISl pEMOHTA

1abopaToOpHOTo 000pyIOBAHUS




IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATEIbHOM PadoThl 00y4arOINXCSI

CamocTtosTenbHas paboTa CTUMYJIHPYET CTYIEHTOB K IPOPa0OTKE TEM B MPOLIECCE MOATOTOBKH K
7a00paTOpPHBIM UM MPAKTUYECKUM 3aHATUSM M IPU BBIIOJHEHUU KypcOBOM paboThl U
OCYLIECTBIISICTCA:

- BO BpEMsl ayAUTOPHBIX IPAKTUUECKUX 3aHATUH;

— 0] KOHTPOJIEM IpernoaBaTelis B (hopMe MIaHOBBIX KOHCYJIbTAlUH, TBOPUECKUX KOHTAKTOB.

IlepeueHp BOMPOCOB Il TEKYIIETO KOHTPOJIS

Pazgen 1

1. OcHoBHBIE NPUHIIMIIBI PA3BUTHS SHEpreTUkU B Poccun.
2. Kiaccudukanms 31eKTpocTaHIui.

3. XapaKTepuCTUKN IPOMBIIUIEHHBIX AIEKTPOCTAHLIUH.

4. TexHUKO-3KOHOMHUYEeCKHe noka3zarenn TOC,

Pazmen 2

1. B 4ém cyTh KOMOMHHUPOBAHHOIO IPOU3BOCTBA JIEKTPUUECKON S3HEPTUN U TETIOTHI?

2. Yto Takoe pereHepanus TernaoThl?

3. Yo Takoe Teropukanus?

4. KakoBbl TEOpPETHYECKHE OCHOBBI 3HEPreTHUecKOr 3PPEeKTUBHOCTH KOMOMHMPOBAHHON
BbIPA0OTKU 3JIEKTPUUECKOM SHEPTUHU U TEIJIOTHI?

5. Kak omnpexaensercs skoHomus Toriuba Ha TOLL?

Pazmen 3

1. Yro Takoe pereHepaTUBHBIN MOAOrpeB MuTaTeabHOM Boasl HA TOC?

2. Kak 3aBHCUT OTHOCHUTEIbHas SKOHOMHS TEIUIOTHI MPU PEreHepaluy OT 4Yucia oTOOpPOB Ha
TOC?

3. OT uero 3aBUCHUT TEOPETUUECKH ONTUMAJIbHAS TEMIIEpATypa MUTATEIbHON BOJBI?

4. Kak ocymiecTisieTcsi BBIOOp ONTUMAaJIbHBIX TEMIIEPATYpP B pEreHEepaTUBHBIX MOJOrpeBaTemsax?
5. Kakue cucremsl PIITIB BbI 3HaeTe?

6. Uto Takoe mpUCTpONKa U HaJICTPONKa CYIIECTBYIOIINX CTAaHIIMMI?

Pazgen 4

1. HazoBute mnotpedbureneit Termnotsl or TILI.

2. Kakue cymiecTByIOT CUCTEMBI TEIOCHAOXKEHUS?

3. Kak npou3BOIUTCS OTITYCK Mapa BHEIIHUM MOTpeOUTensm?

4. Yro Takoe POY?

5. Kak npou3BOIUTCS OTITYCK ropsiueil BOJbI BHEIIHUM MOTpeOUTensIm?
6. HazoBuTe criocoObl cokpalieHus noTeps napa U KOHAeHcaTa.

Pazgen 5

1. Yto Takoe Tennosas cxema TOC?
2. Kakue ocHOBHBIE 3a/]aui PELIAOT IIPU COCTABIEHUU TeII0BOK cxeMbl TOC?



3. KakoBa MeTo/inKa pacuéra NpUHLIMIINAIBHON TenaoBoi cxembl TOC?
4. Metonnl aHann3a TeIIOBbIX cxeM IITY.
5. B uém cyTh MeTona ko3 pummenTa eHHOCTH TeTUIOTHI?

Paznen 6

1. TpeboBanus k nmpoextupyemoit TOC.

2. YTo Takoe reHepajbHbIN MIaH 3JIEKTPOCTAHIIUN?

3. Yrto BXOAUT B cocTaB coBpeMeHHbIX TOC?

4. Yto Takoe KOMITIOHOBKa I1aBHOTro Kopnyca TOC, BO3MOXKHBIE CXEMBbI?
5.TpeboBanust K KOMIIOHOBKE riaBHOro Kopryca TOC.

Pazmen 7

. Kakue BbI 3HaeTe cxeMbl BogocHa0xenust TOC?

. Kakue daxrtops! cienyeT yuuTbiBaTh Ipu  BbIOOpE cucTembl BogocHabkenus TOC?
. Kyna pacxonyercst Bona na TOC?

. Cxembl cHaOxeHust TOC TBEpAbIM TOIUIUBOM.

. Cxemsl cuabxennss TOC KUOKUM TOILUIMBOM.

. Cxemnl razocHa0xenus TOC

. MeTtonbl 00pBObI ¢ 3arps3HEHUEM KOHACHCATOPOB TYPOUH.

N O N AW~

Paznen 8

1. TexHOIOrN4ECKUE CXEMBI BOIHBIX CTAHI[UIA.

2. TemnsioBeIe CXEMBI BOJHBIX CTaHIIUH.

3. YcrpoiicTBa OXJIaKIeHUS BOJIHBIX CTAHIIUMN.

4. DHEeprocusIoBoM MPUBO/I HA BOJHBIX CTAHIIUSAX.
5. O0m1as xapakTepucTUKa BOJHBIX CTAHIIHM.
Paznmen 9

1. TexHonornueckue cxembl CTaHUUN pa3/ieJICHUs] BO3/1yXa.

2. TernmoBbIe CXE€MBI CTAaHIIUN pa3IeICHHs BO3TyXa.

3. [IpomexxyTouHOE OXJIaXACHUE Ha CTAHIIMI pa3esieHus BO3ayXa.

4. IIpomexyTOUHOE OXJIaKJeHHE pabodero raza CTaHIMM pa3JeIeHNus BO3IyXa.
5. O0mas xapakTeprcTHKa CTaHIIM pa3/ieJIeHus BO3ayXa.

Pazgen 10

1. Knaccudukamus u coctaB 060py10BaHHsI KOMIIPECCOPHBIX CTAHIUH.
2. TenioBble CXeMbl KOMIIPECCOPHBIX CTAHIHI.

3. Knaccuguxariyst KOMIOPECCOPHBIX CTaHIUM.

4. I'eHepanbHBIN IJTAH KOMITPECCOPHBIX CTAHIIUH.

5. banaHc TeniIoHOCUTENS HAa KOMIIPECCOPHBIX CTAHLIUM.

6. TeroBast 3KOHOMUYHOCTb KOMIIPECCOPHBIX CTAHIUM.

7. ITaporenepaTopbl KoMpecCcOpHbIX CTaHIIUM.

8. TypOuHBI KOMIIPECCOPHBIX CTAHIIUM.



[Tpunoxenue 2

OIIeHO‘IHBIe Cpeacrea NpoBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Koo
uHouxamopa

HUnouxamop
O0CUIICEHUS
KOMnemenyuu

Oyenounvie cpedcmaa

IK-1 — Cnioco0eH y4acTBOBATH B OLleHKE TEXHUYECKOT0 COCTOSTHHS, MO/IePKAHUS M BOCCTAHOBJIEHUS PA00TOCIOCOOHOCTH TENJI0MEXaHMYECKOT 0

a”HaIN3
TEXHUKO-DKOHOMUYEC
KHUX ITOKazaTeyien

o0opynoBanus npomMbinuieHHbIX TOC
I1K-1.1 OneHuBaeT ypoBeHb Bonpocul k sx3ameny
TEXHUYECKUX 1. OcHoBHbIE 010KkH TexHOJIOrHuecKoi cxeMbl TOC U X B3aUMOCBS3b.
peueHuin 2. [lpunnunuansHelie cxembl [ITY. HauansHble n koHeuHble napametpsl napa [ITY u ux BausHUE Ha TEIUIOBYIO
HaIpaBJIEHHBIX Ha DKOHOMHUYHOCTb.
MIOBBILLIEHUE 3. Texnonornueckas u remaoBas cxema ['TY. Perenepaiius TemioTsl, IpOMEXYTOUHOE OXJIAXKIEHUE U
3¢ (HeKTUBHOCTH MPOMEXKYTOUHBIN 1ogorpes padouero tena. Pexumusie xapakrepuctuku I'TY. I'TY ¢ aBuanyioHHbIMu
paboThI ra30TypOMHHBIMU JABUTaTEIISIMH.
TeruioMexannueckoro 4. O6mas xapakrepuctuka napora3obbix ycraHoBoK (III'Y). Terodukanmonnsie [1I'Y. I'a30Bble yTHIN3alMOHHBIE
o0opynoBaHus beckommnpeccopHbie Typounsl (I'YBT).
5. PerenepaTtuBHblil mogorpes nutarenabHoi Bozs! (PIIIIB) Ha napotyp6unusix TOC.
6. Pexxumbl paboThl ¥ rpaduku Harpy3o0k npoMbliieHHbIX TOC, X BAMSHUE HAa HA/IEKHOCTh U SKOHOMUYHOCTD.
IPacxon anekTposHeprun Ha coocTBeHHBIE HY X161 TOC.
7. AHaJINM3 TEIUIOBBIX CXEM MapOTypOMHHBIX YCTAHOBOK METOJOM KO3 dUIIMEHTa LIEHHOCTH TEIIOTHI U KO3 puiineHTa
M3MEHEHUS MOIIHOCTH.
8. [ToTpebiaeHue TeTIOTH Ha COOCTBEHHBIE HYXKbI. Pacder nokazateneit TOL] ¢ yueTom cCOOCTBEHHBIX HYXKI.
OCHOBHBIE ITyTH CHUKEHHUS PACX0J0B Ha COOCTBEHHBIE HYXK/IbI.
I1K-1.2 IIpoBoauT yuer u Ilepeuens npakmuueckux 3a0anuu

1.Onpenennts pacxon mapa u Tepmudeckuii KI1J[ maporypOuHHOM 37€KTpOCTaHIIMN MOITHOCTRI0 N3 == 12 MBT ¢
HavaJIbHBIMH ITapaMeTpamu napa po=3,5 Mlla; tp=435 °C; naBnenue B koHAeHCaTOpe Pk = 3,5 klla; BHyTpeHHUH
otHOcuTenbHbIN KIIJ] TypOuHbI 10i == 0,82; anmekTrpomexanndeckuii KT 1,,==0,92.




Hnouxamop

Koo
docmudiceHus Oyenounvie cpedcmaa
UHOUKamopa
KOMHnemeHyuu
paboThI
TerioMexanuyeckoro 2. OmpenenuTs yaeabHy0 BRIPaO0TKY 3JIEKTPOIHEPTHH Ha TEIIOBOM noTpediaennn Typounsl [1-50-130, ormyckaromeit
obopymoBaHus 13 MPOMBIIIIICHHOTO 0TOOpa nap B konmuecTBe D=60 1/4. Bo3pat xonaencara Ha TOII Dy =50 1/4; TemmnepaTypa

BO3BpaIaeMoro KoujaeHcara t, =75 °C. HaganbHble mapameTpsl mapa mnepea typounoii Pg=13 Mlla, tp=540 °C;
imaBienue B otoope Py =1,2 MIla; BuyTpennuii ornocutensusiii KITJ TypOunsl 16=0,86; anekrpomexanndeckuii KI1/]|
TypOoreHepaTopa 1,,=0,98.

3. OnpenenuTh pacxo/ rnapa B IOBEPXHOCTHOM MapOBOASHOM TETUIOOOMEHHHUKE IS IIOJIOIPEeBa CETEBOM BOJIBI
W, ;=480 1/4. [TapameTpsl mapa B otoéope Py5=0,25 MIla; t,=200 °C. KonmeHcar napa He IepeoxIak1aeTcs.

0) Ilopsinok nmpoBeaeHns MPOMEKYTOYHOH ATTECTALMH, NOKA3aTe/IH M KPUTEPUH OLICHUBAHMA:

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KYPCOBOIl padoThI:

— Ha OLIEHKY «OTJIMYHO» (5 0annoB) — paboTa BHIMOIHEHA B COOTBETCTBUU C 3aJJaHUEM, 00yUaIOILIUIICS MOKa3bIBaET BHICOKUI YPOBEHB 3HAHHI HE TOJIBKO Ha
YPOBHE BOCIIPOU3BEACHUS U O0BSICHCHHUS WH(POPMAITUH, HO U UHTEIUICKTyaIbHbIC HABBIKH PEIICHUS MPOOJIEM U 33aJ1a4, HaX0K/ICH sl YHUKAIBHBIX OTBETOB K
mpo0GyieMaM, OLIEHKH U BEIHECEHUS KPUTHUYECKUX CYXKICHHIA,

— Ha OIICHKY «Xopo1io» (4 6amra) — paboTa BRITOJHEHA B COOTBETCTBUU C 3aJjaHUEM, OOYJAFOIINIICS TTOKAa3bIBACT 3HAHUS HE TOJIBKO HAa YPOBHE
BOCTIPOU3BEICHUS 1 O0BSICHEHUS WH(OPMAIINK, HO M HHTEJUICKTYyalIbHbIe HABBIKH PEIICHUS MPOOJIeM U 3a7a4, HaX0XKICHUS YHUKAIBHBIX OTBETOB K
npoOaemMam;

— Ha OIIEHKY «y/10BJI€TBOPUTEIBbHO» (3 Oamia) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 3aJaHUEM, O0YUaIOIUICsS TTOKA3bIBACT 3HAHUS HA YPOBHE
BOCIIPOU3BEJICHUS M OOBSICHEHUS WH(OPMAIINN, HHTEIUICKTYaIbHbIC HABBIKU PEIICHHS ITPOCTHIX 33]1a9;

— Ha OIIEHKY «HEeYy/10BJIeTBOPHUTEILHO» (2 Oaria) — 3a1aHKe MPenoiaBaTeisi BEITOTHEHO YaCTHYHO, B TIPOIIECCEe 3alIUThl paOOThI 00yUaIOIIHIICs TOMyCKaeT
CYIIIECTBCHHBIE OITMOKH, HE MOXKET TTOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS ITOCTABIICHHOM 3a/1a4H.

— Ha OIICHKY «HEey10BJIeTBOPUTEIbHO» (1 6amt) — 3a1aHue mpernoaaBaTess BBIIOJIHEHO YaCTHYHO, 00YJArOIIUiCS HEe MOYKET BOCIIPOU3BECTH U OOBICHUTH
cojiep)KaHue, HE MOKET MT0Ka3aTh MHTEIUICKTYaIbHbIC HAaBBIKM PEIICHHS TOCTABJICHHOM 33a1a4H.

Iloka3zatenu n KPUTEPHH OLICHUBAHUSA JK3aMeHa:



— Ha OLCHKY «OTJIHYHO» — CTYACHT OOJDKCH IIOKa3aTb 0a30BBIe 3HAHHUA IO I/I3y‘la€M0ﬁ JUCHUIINIMHE Ha YPOBHE BOCIPOU3ZBCACHHUA U 0OBACHEHHUS
I/IH(i)OpMaI_[I/II/I, MMOKAa3aTb HHTCIUJICKTYAJIbHBIC HABBIKW PCIICHHA IIPOCTBIX 3a1ad, CBOGOI[HOC BJIAACHUC W TIIOHMMAHHUC MaTCpuaia B IMPCALCIax
9K3aMCHAllUOHHOTI'O 6I/IJ'IeTa, a TaKXKC er'Iy@]'[eHHBIe 3HaHMH: I10 H3y‘IaeMOI>'I AUCHUILIMHE, B XO04€ OTBETOB HA JOINOJITHUTEIIBHBIC BOIIPOCHI;

Ha OLCHKY «XOpOoIo» — CTYACHT JOJUKCH IIOKa3aTh 0a30BbIe 3HAHUS 10 H3y‘{a€M0ﬁ JAUCHUIITIMHE HAa YPOBHC BOCIIPOU3BCACHUS U 00BsICHEHHS I/IH(i)OpMaLII/II/I,
IIOKa3aTh MHTCJUICKTYAJIbHBIC HABBIKKU PCIICHUS ITPOCTHIX 3a1a4, CBO60,I[HO€ BJIAACHUEC U IIOHUMAaHHUE MaTE€pHralia B Mpeaciiax 3K3aMCHAlMOHHOI'O 6I/IJ'IeTa;
— Ha OOCHKY «YAOBJICTBOPUTCIIBHO» — CTYACHT AJOJIKCH IMOKAa3aTh 0a30BEIC 3HAHMS I10 HsyqaeMoﬁ AUCHUIITIMHE HAa YPOBHC BOCIIPOU3BECACHHUA U 00BICHEHUS
I/IH(bOpMaI_[I/II/I, ITOKa3aTb UHTCIUICKTYAJIbHBIC HABBIKHW PCIICHUS IIPOCTBIX 3aa4;

— Ha OLCHKY «HCYIOBJICTBOPUTCIIBHO» — CTYACHT HC MOXCT IIOKa3aTbh 3HAHWA Ha YPOBHC BOCIPOU3BCACHUA U 00BSICHEHHS I/IH(bOpMaHI/II/I, HE MOXCT
MMOKa3aTh UHTCJUICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTBIX 3a1a4.



