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PaGouas mporpamma cocrasnena na ocrose ®I'OC BO - OaxanaBpHarT Mo HapaBIeHHIO

nmoaroToBku 13.03.01 TemosHepreTHka W TemIOTEXHHKA (npukxa3 Muno6pHaykn Poccum ot
28.02.2018 r. Ne 143)

Pabouas mporpamma paccmorpena u ONoOpeHa Ha  3acelaHWM  Kadeapsl
Tennorexumyeckux u sHEpPreTHYECKUX CHCTEM

18.01.2022, mpotokomn Ne 4 W/
3aB. kadenpoii E.I'. Hemmopenxko
L\

Pa6ouas mporpamma ono6pena MeToqruueckoil KoMHCCHei NouAC

3

26.01.2022 r. mpotokon Ne'5 Y4
Ipencenarens /% €2/~ B.P. Xpammun

( E.I'. Hemopenxko

PaGouas nmporpamma cocTasiena:
3aB. Kapenpoit TuOC, xann. TexH. HAyK

Penienzenr:

3aM. HavansHuKa [IOCT ITAO "MMK" ,

KaHJ. TEXH. HayK ﬁ;—/z"”————w B.H. Muxaitnosckuit
/




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHIECKUX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii ET. ITCH.IHOpeHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl TerIoTEeXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

LensiMmu OoCBOGHUS AUCUMILTUHBI «TerIoBbIe SJIEKTPUYECKUE CTAHLUUY» SIBISIOTCA:
pasBUTHE y CTYACHTOB JHMYHOCTHBIX KayecTB, a TaKkke (OPMHUPOBAHHE OOIEKYIbTYPHBIX U
Mpo)eCCHOHANIBHBIX 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 THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Hucnummuaa TeruioBble 3JEKTPUYECKHE CTAHIIMM BXOAWT B 4acTh Y4eOHOro IjIaHa
bopMUpYEMYIO yIaCTHUKaMU 00Pa30BaTeIbHBIX OTHOIICHHH 00Pa30BaTeIbHOM IPOTPaMMBbI.

Jlns  u3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMCHHs,  BIIAJICHUA),
c(hOpMHUPOBAHHBIC B Pe3yJIbTATE U3YUCHUS TUCIUIUINH/ PAKTHK:

duzuka

Y4eOHast - 03HAKOMUTETbHAS TIPAKTHKA

TexHuueckas TepMOIHHAMHUKA

BBeneHue B HanrpaBiIeHUE

TermmomaccooOMeH

Teopust rOpeHus ¥ TEXHOJIOTHUH CHKUTaHUS

[TaporeHepaTopsl IPOMBIIUICHHBIX TPEAIPUSTHN

OCHOBBI BOJIOITOITOTOBKH Ha MPOMBIIIICHHBIX MTPEIIPUATHIX

Harnerarenu B TeIJI09HEPreTHKE

KoHCTpyKIIMOHHBIE MaTepHATBI TPOMBINIICHHON TEIUIOYHEPTETHKU

TernosHepreTHYeCKUe CUCTEMbI IPOMBIIIICHHBIX MPEATPUITHN

3HaHus (YMCHUs, BJIAJICHUs), TIOJYYCHHBIC MPH M3YYCHUU JAHHOW TUCHHUIUIMHBI OyIyT
HEOOXOUMBI JIJISl H3YUCHHUS TACIUILTHH/TIPAKTHK:

[ToaroToBKa K MpoIieIype 3alluThl ¥ 3aI1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

[ToxroToBka K caue U caaya rocyJapCcTBEHHOTO dK3aMeHa

[Tpon3BoIcTBEHHAS-TIPETUILIOMHAS TPAKTHKA

HerpaauimonHas sHepreTuka

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHMst AMCUMIIINHBL (MOayIisl) «TemnoBble 3JIEKTPUUECKUE CTAHILIUU
oOyyaroImuiics JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[IK-1 Crnocoben ydacTBOBaTh B OIEHKE TEXHUYECKOTO COCTOSHUS, TOMICPKAHUS |
BOCCTAHOBJICHHSI PabOTOCIIOCOOHOCTH TEIJIOMEXaHHYECKOTO O0OPYIOBAaHMS MPOMBIIUICHHBIX
TOC

[K-1.1 OueHuBaeT ypoBeHb TEXHUUYECKHUX PEIICHUI HAMIPaBICHHBIX HA MOBBILLIEHUE
a3 pexTuBHOCTH PaOOTHI TETUIOMEXAHUYECKOTO 000PYAOBaHUS

[1K-1.2 [IpoBOIUT yueT W aHaIU3 TEXHUKO-DPKOHOMHUYECKHX IOKazaTesiell paboTbl
TEIJIOMEXaHUUECKOT0 000PYI0BAHHUSI




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 93,5 akaj. 4acos:
— aynutopHas — 88 akaj. 4acoB;
— BHEAyIUTOpHAs — 5,5 akaJl. 4acoB;

— caMocTosTenbHas pabora — 50,8 aka. yacos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - Kypconas paboTa, IK3aMeH

AynutopHast s
o | KoHraxTHAA pabora E 3 dopma TEKyIIEero
S8 B
= 5] )il KOHTPOJIS
Paznen/ rema 3 (B akan. uacax) = A . P Kon
S 3 ©|caMoCTOSTENnbHOH | ycIeBaeMOCTH U
JUCIUATIIHHBI 3 [ . | xommerenun
@) g £ paboThI MIPOMEKYTOUHOH
Tex. J;Zg. HE:::T- 5 Lé aTTecTaluu
1. Benenue.
IIpopaboTka Hamaue
1.1 Knaccuduxkarms 8 1 201 1 JIEKIIHOHHOI'O KOHCIICKTOB I1K-1.1,
3JIEKTPOCTaHIIMHI. MaTepHana. . IK-1.2
JIEKITHI
[punoxenue 1.
Hroro no pazneny 1 221 1
2. KomOuHupoBanHoOe
MIPOM3BOICTBO TEIIOTHI u
3JIEKTPOIHEPTHH.
IIpopaboTka
2.1 nei EIOHHOI‘O Hamaue [IK-1.1
TexXHUKO-2KOHOMHYECKHE 1 4/21 1 Malie nana KOHCIICKTOB K 1' 2‘
noka3arenu TOC P ’ JIEKIIHI ’
[punoxenue 1.
ITpopaboTka
Hanmnune
2.2 TemnoBas 1 4 1 JIEKIIMOHHOI'O KOHCIICKTOR I1K-1.1,
9KOHOMHYHOCTH TOC MaTepHana. . MK-1.2
JIEKITHI
[punoxenue 1.
IIpopaboTka Hasmaue
2.3 Teopernueckue OCHOBBI 8 1 1 JICKITMOHHOTO KOHCIIGKTOB I1K-1.1,
sKoHOMMHU ToruBa Ha TOC MaTepHana. . MK-1.2
JIEKITUI
[punoxenue 1.
. IIpopaboTka
2.4 Pacuér 3KOHOMUHU nei EOHHOFO Hanuuue MK-1.1
TOIIMBA Ha JEHCTBYIOIUX U 1 4/21 2 MaITIepHana KOHCIIEKTOB K 1' 2‘
MPOEKTUPYEMBIX TD ’ JIEKIIUIN ’
p Py 1 [Tpunoxenwue 1. H
IIpopaboTka Hamane
2.5 HauanpHble 1 KOHEYHEIE 1 2 JICKITMOHHOTO KOHCIIGKTOB I1K-1.1,
napameTpsl napa Ha TOC MaTtepuana. . MK-1.2
JIEKITUI
[Tpunoxenwue 1.
HWroro no pazneny 5 12/41 7
3. PereHepaTHBHBIH MOJOTPEB
MUTATEILHOM BOJIBI
IIpopaboTka
3.1 nei ﬁormoro Hamane IK-1.1
TexXHHUKO-9KOHOMHUCCKHE 8 2 2 2 Maile - KOHCIICKTOB K 1' 2‘
nokazatenu cuctemsl PIITIB P ’ JICKITUI '
[Ipunoxenue 1.




3.2 Cucrembl IIpopaboTka Hamaue
pereHepaTuBHOTO 40U JICKIITMOHHOTO KOHCIICKTOB IK-1.1,
[oJI0rpeBa MIUTATEIbHON Marepuana. - IK-1.2
BOJBI. [Ipunoxenue 1. H
HUroro no pazaeny 6/21
4. Ornyck ternoTsl Ha TOC
ITpopaboTka
4.1 Cucremsbl 1 JICKITMOHHOTO Kifglefiz]; I1K-1.1,
TEIIIOCHA0KEHHS Mmarepuana. ek MK-1.2
[Tpunoxenue 1. 5
IIpopaboTka
4.2 Ormyck napa JIEKIIMIOHHOTO Hamne IK-1.1,
8 2 KOHCIIEKTOB
HOTpeOUTENIIM Mmarepuana. ek MK-1.2
[Tpunoxenue 1. H
IIpopaboTka Hamane
4.3 Ornyck ropsyerd BOABI 1 JIEKIIUOHHOTO KOHCIICKTOR IK-1.1,
MOTpeOUTEIIM Marepuana. ek MK-1.2
[Ipunoxenue 1. a
Hroro no pazpeny 4
5. Ternossie cxemsl TOC.
IIpopaboTka
5.1  TemnoBele  cXeMbI JIEKIUOHHOTO Hamrame MK-1.1,
N 4/3,61 KOHCIIEKTOB
TEIUIOBBIX JIEKTPOCTAHINHI Mmarepuana. f— IK-1.2
[Tpunoxenue 1.
IIpopaboTka Hamaue
5.2 AHanu3 TEIIOBBIX CXEM 8 2 JIEKIIHOHHOI'O KOHCIICKTOB I1K-1.1,
TOC MaTepHaia. - IK-1.2
[Tpunoxenue 1. !
ITpopaboTka
5.3 IIpucrpoiiku u JEKITMOHHOTO Kiagiliilifm IK-1.1,
HagcTpoiiku TOC MaTepHaa. oKL IK-1.2
[punoxenue 1. H
Hroro no pazneny 6/3,61
6. TpeOoBaHuUs K IPOEKTUPYEMOKH
TOC.
ITpopabotka
6.1 Bribop oCHOBHOrO u Hannune
JIEKIIHOHHOTO IIK-1.1,
BCIIOMOTaTEIbHOTO 1 KOHCIIEKTOB
obopynoBanus TOC MATCpHana. JIEKIAN MK-1.2
8 [punoxenue 1.
IIpopaboTka Hamane
6.2 Tenmman u BBIOOD 1 JIEKIIUOHHOI'O COHCIEKTOR I1K-1.1,
wiomaaxku TOC MaTepHaia. oKL MK-1.2
ITpunoxenue 1. 1
Wroro no pazneny 2
7. Bonocnabxxenne u
torrBocHa0keHne TOC
IIpopaboTka
7.1 Texauueckoe 201 JIEKIITHOHHOTO KE—Ia;:JT'IHC‘-II(IiIFZB I1K-1.1,
BostocHabxkenue TOC. MaTepuana. oKL IK-1.2
8 [Ipunoxenue 1. a
IIpopaboTka Hamaue
7.2 TomnuBocHabxkeHHE 2 JIEKIIHOHHOTI'O KOHCIICKTOB I1K-1.1,
TOC MaTepHaa. eKLU IK-1.2
ITpunoxenue 1. !
Wroro no pazneny 421
8. OxpaHa oKpyKarouei cpels
npu skcmryaranuy TOC
IIpopaboTka Hamane
8.1 Oumcrka  JBIMOBBIX JICKITMOHHOTO I1K-1.1,
8 2 KOHCIIEKTOB
razos Ha TOC MaTepHana. - I1K-1.2

IMpunoxenue 1.




IIpopaboTka

8.2 Illnako3onoynajieHue u Hannune
o JIEKITHOHHOT'O I1K-1.1,
nepepadoTKa MHHEpPaIbHOM 2 2 2 KOHCIIEKTOB
Mmarepuana. . IK-1.2
YaCTH IIIAKOBBIX OTXOI0B JIeKIUi
[Ipunoxenue 1.
HUroro no pazaeny 4 4 4
9. HUcnonp3oBanne ITY wu
Mapora3oBeIX ycTaHOBOK Ha TOC
9.1 IIpumenenue ITpopatorka Hamnune
JIEKIIHOHHOTI'O I1K-1.1,
ra30TypOMHHBIX yCTaHOBOK 2 221 2 KOHCIICKTOB
Mmarepuaa. . IK-1.2
na TOC JICKITUN
8 [Ipunoxenue 1.
ITpopaboTka Hamuue
9.2 ITapora3oBbie JIEKIIHOHHOI'O I1K-1.1,
2 2/21 2 KOHCIIEKTOB
ycranoBku Ha TOC. MaTepHana. . IK-1.2
JICKIUit
[Ipunoxenue 1.
Hroro no pasgeny 4 4/41 4
10. ATOMHBIE 3JIEKTPOCTAHINH
10.1 Knaccuduxkarms IIpopaboTka Hannune MK-1.1
ATOMHBIX 3JIEKTPOCTAaHLIUN U 2 2 JIEKIIMOHHOTO KOHCIICKTOB HK-l. 2‘
THITBl AaTOMHBIX PEAKTOPOB 8 Marepuana JeKuuit )
10.2 TemoBas IIpopaboTka Hannune TK-1.1
SKOHOMUYHOCTh u 2 3,8 JIEKIIUOHHOTO KOHCIIEKTOB .
. IK-1.2
obopymoBanue ADC MaTtepuana JIEKIUH
HWroro no pazaeny 4 5,8
HWroro 3a cemectp 44 44/17,6U| 50,8 Kp,3K3aMeH
Wroro no aucuurninze 44 44/17,6 50,8 Kypcosas pabora,
u 9K3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jliia peuieHus: NpeyCMOTPEHHBIX BUAOB yUeOHON paOOThHI MPU MU3yYEHUH HCHUTLIMHBI
«TenoBbIe 3JEKTPUUECKHE CTAHIIMI B KAYeCTBE 00pa30BaTEIbHBIX TEXHOJIOTHI UCTIONb3YIOTCS
KaK TPaJIUIMOHHbIE, TAK U MOJYJIbHO - KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHUE MBIIIICHUS 00 y4aIOLIUXCS;

- opMHpOBaHUE HHTEPECA K U3YIaeMOMY MaTepHaiy;

- Pa3BUTHUE UHTEIJIEKTA U TBOPUECKHUX CIIOCOOHOCTEN 00yYarOIINXCS.

B npomecce m3ydenuss kypca «TersoBble SIIEKTPHUECKUE CTAHIMU» MPUMEHSIOTCS
clenyomue o0pa3oBaTeabHbIe TEXHOIOTUU:

1. UndopmanimoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B SJICKTPOHHOI 00pa30BaTeNIbHOM Cpejie ¢
LEeNbI0 pacUIMpeHusi JOCTyNna K o0pa3oBaTelbHBIM pecypcam, Jis Yero Ipu MPOBEICHUU
OTJENBHBIX 3aHATUH W OpraHU3allMd CaMOCTOSTENLHOW pabOThl CTYAEHTOB HCIOJB3YIOTCS
AJIEKTPOHHBIEC BEPCUU PACUETHOM pabOTHI.

2. PaboTa B KOMaH/1e — COBMECTHAS JCSITEIBHOCTh CTYJICHTOB B TPYIIIE IIPH pacueTax Ha
MPAKTUYECKUX U J1a00OpaTOPHBIX 3aHATHUSAX, HANpaBlIeHHas Ha peuieHHe oOILIeil 3a1ayul MmyTeMm
CJIO’KEHUS PE3y/IbTaTOB MHIMBUAYAIEHOU paOOTHI YWICHOB TPYIIIIHI.

3. MexaucuuruinHapHoe 00y4eHHe — UCIIOJIb30BaHUE 3HAHUM U3 pa3HbIX o0JacTel U ux
IPYNIAPOBKA B KOHTEKCTE PelIaeMoi 3a1auu.

@DopMbl, METOIBI U CPEACTBA OPTaHU3AIMH U TPOBEICHUS 00pa30BaTEIBHOIO Mpoliecca:

a) GopMbI, HarpaBJIEHHBIE HA TEOPETUYECKYIO TOATOTOBKY:

Jlexuus. Vcmonb3yroTcsl TUIBI JIEKIMNA: BBOAHAs, MOTHBAIMOHHAs (BO30yXIaromias
MHTEpEC K OCBaMBAEMOW IHCUMUIUIMHE), TOJATOTOBUTENbHAs (TOTOBAIIAsl CTYICHTOB K Ooiee
CIOKHOMY  MaTepually), HUHTerpupyromas (naroomas oOumMil TeopeTUYecKud aHau3
NPEIIECTBYIONIETO MaTepuaia), yCTAaHOBOYHAs (HANPABISIOMIAS CTYIEHTOB K HCTOYHUKAM
uH(poOpMaluu I JanbHEHIe caMocTosTenbHOU paboThl). Ha 3aHATHIX BHEOPSIFOTCS Takue
UH(POPMAIMOHHBIE TEXHOJIOTHH, KaK MCIIOJIb30BAaHHE AIIEKTPOHHBIX U3aHUH (BUIECO MaTEpHAIOB
(uepe3 UnTepner.)).

CamocrosTenbHas ayIuTOpHas W BHeayauTopHas paborta. CamocrosiTenbHass paboTa
BBITIOJIHSIETCSI CTYJIEHTOM B YHTAJIBHOM 3ajie OMONHMOTEKH, B Y4YEOHBIX KaOWHETax |
nabopaTtopusx, KOMIBIOTEPHBIX KJaccaX, a Takke B JOMAIIHUX YCJIoBUAX. OpraHuzanus
CaMOCTOSITENIFHOW ~ paboOTBl  CTYACHTAa MPEIyCMaTPUBACT KOHTPOIHMPYEMBIH JOCTYN K
nabopaTopHOMY 000pyI0BaHMIO, TPUOOpPaM, Oa3aM TaHHBIX, K pecypcy IHTepHeT.

CamocrosTenbHas padoTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSITEIbHON popaboTKe TeM
B Ipoliecce MOATOTOBKM K KOHTPOJBHBIM paboTaM, 3aIiuTe JIabopaTOpHBIX paboT, KypCoBOM
paboThl, TecTUpPOBaHMIO W 3k3aMeHy. CamocrosiTesnibHas paboTa CTYAEHTOB MOJKPEIUIIeTCS
y4eOHO-METOUYECKUM U HMH(OPMAIMOHHBIM O00eCreueHHeM, BKIIIOYAIOIUM  YYeOHHUKH,
y4eOHO-METOIMUECKHE MTOCOOUsI, KOHCIIEKTHI JICKITHH, yaeOHOE MPOrpaMMHOE 00eCTIeYeHHE.

Koncynpramus. IlpexycmarpuBaercss MOSydyeHHE CTyIEHTaMU MNpPOo(hecCHOHAIbHBIX
KOHCYJIbTAIIMi ¥ TIOMOIITM CO CTOPOHBI IIPEIo IaBaTedIsl.

0) popmbl, HarTpaBIECHHbBIE HA TPAKTUYECKYIO TOJITOTOBKY:

[IpakTryeckoe 3anaTue. Jta hopma 0OydeHHsI HaIpaBiieHa HA TPAKTHYECKOE OCBOCHUE U
3aKpeIUIeHUEe TEOPETUUYECKOro MaTepualla, U3JI0KEHHOTo Ha Jekiusx. [IpakTndyeckue 3aHATHA
NpeIHa3HAYeHBl IS Pa3BUTUSI M COBEPUICHCTBOBAHHMS KOMMYHHKATHBHBIX CIIOCOOHOCTEH
CTYJIEHTOB M OPTaHM3YIOTCS B BHUJE JUCKYCCUMN, aHAIHM3a PEabHBIX MPOOJIEMHBIX CHUTyaIlMil U
MEXIUCIATUTMHAPHBIX CBSI3€H M3 Pa3IMYHBIX 00JIacTel B KOHTEKCTE PElIaeMo 3a1a4H.



6 YueOHO-MeTOAUYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOI PadoThl 00yUYaroLUXCsl
[TpencraBneno B mpuoxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbI B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. TerutoBsle sekTprueckue crannuud. Cxembl U 000pymoBaHue . yued. mocobue / A A.
KyauaoB. — M. : UH®PA-M, 2018. — 325 c. — (Beicuiee obpa3zoBanue: bakamaBpwuar). -
Pexxum nocryma: http://znanium.com/catalog/product/935473

2. KpyrmukoB II. A. PexxuMbl pabOThl M JKCIUTyaTalliM TEIUIOBBIX JJIEKTPUYECKUX
crannuii: Yue6. mocooue / Kpyriukos I1.A., ITuckynos B.M. - M.:111 PUOP, HUI] UHOPA-M,
2017. - 150 c.: - Pexxum noctymna: http://znanium.com/catalog/product/561338

0) JlomostHuTEIbHAS JIATEPATYpA:

1. AntonoB, B. H. TemnoBbeie snexTpuyeckue craHiuu : ydeOHoe mocobme. Y. 1.
Koncnekr nekuuii / B. H. Aaronos. - Marautoropck : MI'TY, 2012, - 1 351eKTpOH. ONT. JAKCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/11191
06/981.pdf&view=true - MakpooObeKT. - TekcT : 3neKTpoHHbIH. - CBeIeHHs JOCTYIHBI TAKKE HA
CD-ROM.

2. Kynunos, A. A. TemnoBble snekTpudeckue ctannuud. Cxembl u 00OpyaoBaHUE !
yuebHoe mocobue / A. A. KymunoB. — Mocksa : UTHOPA-M, 2020. — 325 ¢. — (Bpsiciiee
obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-004731-7. - Tekct : snexrponHbii. - URL:
https://znanium.com/catalog/product/1080999 — Pexxum ocTyma: 1mo moJImicKe.

3. beictpunkwuii, I'. ®. O6mas sueprernka. OCHOBHOE O0OpYyIOBaHHE . yUCOHHK IS
By30B / I'. ®. Beictpuikwid, I'. I'. T'acanramkues, B. C. KoxxuueHKOB. — 2-€ U3/1., UCTIP. U IO —
Mocksa : MzpmarensctBo HOpaiit, 2020. — 416 c. — (Bsicmee o6paszoBanme). — ISBN
978-5-534-08545-7. — Tekct: onextponusii //  OBC IOpaiit [caiitr]. — URL:
httos://urait.ru/bcode/451998

B) MeToauyeckue ykasaHus:

1. AwntonoB, B. H. IIpoexktupoBanue TemaoBol CcXeMbl U BBIOOpP OCHOBHOTO
obopymoBaHus nMpoMbIiieHHO-oTonuTenbHol TAC : yuebnoe mocodue / B. H. Auronos, T. II.
CemenoBa ; MI'TVY. - Marautoropck : [MI'TV], 2017. - 82 c. : wi., Ta0i1., cxemsl, rpad., 3CKU3BL. -
URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1
/1514266/3465.pdf&view=true - MakpooOBbeKT. - TeKCT : 3IeKTPOHHBIN.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I10 Ne norosopa CpoOK eiCTBUS TUIEH3UN
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eCcCpOYHO
FAR Manager cB00OAHO pactpocTpansemoe [10 OeccpoyuHO
Linux Calculate cB000IHO pacupocTpansemoe [10 0eccpouHO
Calculate Linux cB00OTHO pactpoctpansemoe [10 OeccpovYHO
Desktop Xfce



http://znanium.com/catalog/product/935473
http://znanium.com/catalog/product/561338
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/1119106/981.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=981.pdf&show=dcatalogues/1/1119106/981.pdf&view=true
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IIpodeccnonanbHblie 0a3bl JaHHBIX H HHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HH(}pOpMaAITMOHHO-aHATUTUYECKAS
cucrteMa — POCCHMCKUM MHIEKC HAYIHOT'O

HasBanue kypca CchllIKa
®denepanbHOE rocyJapCTBEHHOE
O0KETHOE yupesxkaenne|URL: http://www1.fips.ru/
«DenepalibHbIN WHCTUTYT
HaunonansHas

URL: https://elibrary.ru/project risc.asp

OnekTpoHHass  0a3a  IEPUOIUYECKHX
m3maaui  East  View  Information

https://dlib.eastview.com/

[TouckoBas cucrema Axamemust Google
(Google Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - Enunoe
OKHO JOCTyna K WH(pOpMalHOHHBIM

URL: http://window.edu.ru/

Poccniickas I'ocynapcrBennas
oubimoreka. Karaigoru

https://www.rsl.ru/ru/4readers/cataloques/

DJEeKTPOHHBIE pecypchl  OMOIMOTEeKH

MI'TY um. I''I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBEpcUTETCKAs nH(OpMaIOHHAS
cucrema POCCUA

https://uisrussia.msu.ru

MexnyHaponHas — pedepaTuBHas U
IIOJJHOTEKCTOBAas  cnpaBoyHas  0aza

http://scopus.com

Mex(z[yHapoz[Ha;I 0a3a HOJHOTEKCTOBBIX
JKypHaAJIOB Springer Journals

http://link.springer.com/

Mex(z[yHapoz[Ha;I KOJUICKIUS HAYYHBIX
IIPOTOKOJIOB ITIO pPa3IM4HbBIM OTPaCJIsAM

http://www.springerprotocols.com/

Mexnynapoanas pedepaTuBHas 0Oa3za
JAaHHBIX [0 YHCTOM MW IPHUKIATHOMN

http://zbmath.org/

Mexnynaponnas  pedepaTuBHas |
MOJIHOTEKCTOBAasl ~ COpaBoyHas  0Oasza
JIAHHBIX _Hay4YHbBIX M3IaHuN _«Springer

https://www.nature.com/siteindex

ApxuB Hay4HbIX KYpHaJIOB
«HanunoHanbHbIH
2JEKTPOHHO-HH(OPMAIIMOHHBIH

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

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecrieueHUe AUCIUIUINHBI BKITIOUAET:
VY4eOHble ayTUTOPUH [Tl TPOBEACHUSI 3aHATUIN JIEKIIMOHHOTO THIIA:
-MYJIbTUMEIUIHBIE CPEJICTBA XPAHEHUS, TIepeiaut ¥ PeACTaBICHUs HH(OpMaIUU

VY4eOHble ayauTOpUU Ui TPOBEACHMS] MPAKTHUECKUX 3aHSATHM,

IPYNIIOBBIX U

HHAUBHUIYAJIbHBIX KOHcyHLTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMC)Ky’TO‘IHOI‘/’I aTrTeCTaluun:

-J10CKa, MEII

VYueOHbIe AYIUTOPUN JId BBINMOJIHCHUSA KYPCOBOI'O MPOCKTUPOBAHUA, ITOMCHICHUA IJIA

CaMOCTOSITENIbHOM paboThl 00yJarOMIMUXCA:

-nepcoHanbHbIe KomnbloTepsl ¢ makeroM MS Office, Berxoqom B MHTEpHET U ¢ ToCTYIOM
B 2JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEAy YHUBEPCUTETA

ITomemenue
000pyI0BaHUS:

A4 XpaHCHUA U HpO(l)I/IJIaKTI/I‘{CCKOFO O6CJ'IY)KI/IB3.HI/I}I

yueOHOro

-CTeJIJIaXH, CeHPBI Ui XpaHeHHs] y4eOHOro 000py10BaHMsI, MHCTPYMEHTHI /ISl PEMOHTA

1a60paTOPHOTO 00OPYAOBAHUS
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IIpunoxenne 1
YuyeOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcs

CamocrosTenbpHas paboTa CTUMYIHPYET CTYACHTOB K IPOPabOTKE TEM B MpoIecce MOATOTOBKU K
7a00paTOPHBIM U MPAKTUYECKUM 3aHATUSM M TPU BBIIOJHEHUH KYpCOBOHl paldOThl U
OCYILIECTBIISETCS:
- BO BpeMsl ayAUTOPHBIX MPAKTUYECKUX 3aHATUM;
— TMOA KOHTPOJEM TMpernoaaBarens B (OopMe IUIAHOBBIX KOHCYJIBTAIMHA, TBOPYECKUX
KOHTaKTOB.

6.1. Oyenounvie cpedcmea 0151 NPOBeOeHUsL MEKYULec0 KOHMPOJIs

[lepeuenb BOMPOCOB Ui TEKYILIETO KOHTPOJIS

Pazpmen 1

1. OcHoBHbIE MPUHLIMIIBI Pa3BUTHUS 3HEPreTHKH B Poccun.
2. Knaccuduxanmst 31eKTpOCTaHIn.

3. XapaKTepUCTHKHU MPOMBIIUICHHBIX AJIEKTPOCTAHIINH.

4. TexHUKO-3KOHOMHUYECKHe nmoka3aTean TOC,

Paznen 2

1. B uém cyTb KOMOMHUPOBAHHOI'O MPOU3BOCTBA HJIEKTPUUYECKON S3HEPTUU U TETIJIOTHI?

2. Yto Takoe pereHepanus TeTioTh?

3. Yro Takoe Temnodukanus?

4. KakoBbl TEOpETHYECKHE OCHOBBI JHEPreTH4ecKod 3PQPEKTUBHOCTH KOMOMHMPOBAHHOMN
BBIPAOOTKH 3JIEKTPUUECKON SHEPTHU U TEIUIOTHI?

5. Kak omnpenensercs skoHoMus Torusa Ha TOLL?

Paznmen 3

1. Yro Takoe pereHepaTUBHBIN MOAOIPEB NUTATENBHON BoAbl HAa TOC?

2. Kak 3aBUCHUT OTHOCHUTENIbHAs SKOHOMMSI TEIUJIOTHI MPU pEreHepaluu OT 4yuciia oTOOpOB Ha
TOC?

3. OT yero 3aBUCUT TEOPETHUUECKU ONTHUMAaJIbHAS TEMIIepaTypa MUTATEIbHON BObI?

4. Kak ocy1ecTBiseTcsi BBIOOp ONTUMANIbHBIX TEMIEPATyp B pereHepaTUBHbBIX OJOrpeBaTeNsX?
5. Kakue cucremsl PIIIIB BbI 3HaeTe?

6. Uto Takoe mpuCTpOiKa U HaJCTPONKA CYIIECTBYIOIIMX CTAHIIMNA?

Pazgen 4

1. HazoBute motpebutenei temnorsl ot TOLI.

2. Kakue cymecTByloT CUCTEMBI TEIIOCHAOKEHUS?

3. Kak npou3BoanTCS OTIIYCK Mapa BHEIIHUM MOTpeOUTENsIM?

4. Yro takoe POVY?

5. Kak npousBoaUTCS OTITYCK TOpsiuei BOJIbI BHEIIHUM NOTPEOUTENSIM?
6. HazoBuTe criocoObl coKpalieHus moTephb rnapa U KOHJeHcaTa.

Pazgmen 5



1. Yto Takoe Temnonas cxema TOC?

2. Kakue ocHOBHBIE 3a/]aul PELIAIOT IIPU COCTABIEHUU TeII0BOK cxembl TOC?
3. KakoBa MeToiuKa pacuyéTa NpuHIUIHATIBLHON TErIoBoM cxeMbl TOC?

4. Metonpl aHanu3a TerIoBeix cxem 11TV,

5. B uém cyTh MeTo1a K03(ppuIMeHTa IEHHOCTH TETUIOTHI?

Paznen 6

1. TpeboBanms k mpoektupyemoit TOC.

2. Yo Takoe reHepalibHbII IJIaH 3JIEKTPOCTAHIUU?

3. Uto BX0auT B cocTaB coBpemeHHbIx TOC?

4. Yro Takoe KOMIIOHOBKA Ii1aBHOTo Kopryca TOC, BO3MOKHbBIE CXEMBI?
5.TpeboBanus K KOMIIOHOBKE Ti1aBHOTO Kopryca TOC.

Pazgen 7

. Kakwue BrI 3Haete cxeMnl BogocHabxenus TOC?

. Kakue daxrops! criexyer yuuTsiBaTh IpH BbIOOpE cucTeMbl BogocHabkeruss TOC?
. Kyna pacxonyercs Bona na TOC?

. Cxemsbl cHaOxkennst TOC TBEpIBIM TOILIMBOM.

. Cxemsbl cHabxenusa TOC KUIKUM TOILIIUBOM.

. Cxemnl razocHatxenns TOC

. MeTozpl 60pBObI C 3arpsi3HEHHEM KOHAEHCATOPOB TYPOUH.

~NOo O1Ths Wi —

Pazngen 8

1. Cr1oco0bI 0YHMCTKH OBIMOBBIX Ta30B Ha TOC.

2. lllnako3onoynanenue Ha TOC.

3. Ha3naueHue u xapakTepucTuka AbIMOBBIX TpyO TOC.
4. Cucremsl niako3zosoynanenus Ha TOC.

5. Oco0eHHOCTH U XapaKTEPUCTUKU 30JI0YIOBUTENCH.

Paznmen 9

1. Texnonorunueckue cxems! ['TY.

2. TenunoBbie cxembl ['TY.

3. IIpomexyrounoe oxnaxnaeHue Ha ['TY.

4. IlpomexxyTouHOe oxiaxkaeHue padovero raza ['TY.
5. O0mas xapakrepuctuka [1I'Y.

6. III'Y ¢ BBICOKOHAIIOPHBIM MTApOTE€HEPATOPOM.

7 Tennodukaumonnsie I1I'Y.

Pazgen 10

. Kimaccudukanus u cocraB obopynoanust ADC.
. TermoBeie cxembr ADC.

. Knmaccudukanus aToOMHBIX pEaKTOpOB.

. 'enepanbnsiii mman ADC.

. bananc remnonocurens na ADC.

. TennoBast skoHOMUYHOCTH ADC.

. [Taporeneparopsr ADC.

8. Typounst ADC.

~NOoO Ok~ WN -



[Tpunoxenue 2

OIIeHO‘leIe cpeacrea nmpoBEaACHUA l'[pOMC)KyTO‘[HOfI aTrecranmum (3R33Mena)

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA HpOMe)l(yTO‘IHOﬁ arrecramum:

Koo Hnouxamop
00CMUICEHUsA Oyenounvle cpedcmsa
uHoukamopa
KOMNnemeHyuu
IK-1 — Cnoco0eH y4YacTBOBaTh B OIIEHKE TEXHHYECKOIr0 COCTOSIHMS, MONIEPKAHUA W BOCCTAHOBJIEHUS PAGOTOCNMOCOOHOCTH TEIIOMEXaHHYECKOTO

000opynoBaHus NpoMbilLIeHHbIX TIC

IK-1.1 OneHMBaeT ypOBEHb Bonpocwi k 3auemy
TEXHUUYECKUX 1. OcHoBHbIE 010KH TexHOJIOrHUecKoi cxeMbl TOC U X B3aUMOCBS3b.
peLeHni 2. ITpunnunuansaeie cxemsl [ITY. Hauanbuble u koHeuHble mapaMmeTpsl napa [ITY u ux BiAMsSHUE HA TEIIOBYIO
HaIPaBJIEHHBIX  HAa PKOHOMHYHOCTb.
IIOBBILICHHE 3. Texnonormueckas u TtemoBas cxema ['TY.  Perenepanus TemnoTsl, NPOMEXKYTOYHOE OXJIAXACHHUE H
s dexTuBHOCTH MPOMEKYTOUHBIN TonorpeB pabouero Ttena. Pexumnabsie xapaktepuctuku [TY. I'TY ¢ aBuanmoHHBIMU
paboTsI ra30TypOMHHBIMH JIBUTATEISIMU.
terioMexannueckor @. O6mas xapakrepucTrka napora3osbix yctaHoBok (I1I'Y). Tennodukanuonnsie [1I'Y. I'a30Bble yTHIN3aMOHHBIE
0 000pyZ0BaHUS beckommnpeccopHbie Typounsl (I'VYBT).
5. PerenepatuBHblil nogorpes nutarenabHoi Bojs! (PIIIIB) Ha mapotyp6unHsix TOC.
6. PexxuMbl pa®oThl U rpaduky Harpy3ok npomsbiiieHHbIX TOC, X BiIMSHUE HAa HAAECKHOCTh M SKOHOMHUYHOCTb.
Pacxon aneKkTposHepruu Ha coocTBeHHble Hy kbl TOC.
7. AHanM3 TEMJIOBBIX CXEM MapoTYpOMHHBIX YCTAHOBOK METOJOM KO3((UIIMEeHTa ILIEHHOCTH TEIUIOTHl U
K03 pHLIMEeHTa N3MEHEHHUS MOIITHOCTH.
8. IloTpebnenue TemiaoThl Ha cOOCTBEHHBIE HYXIbl. Pacuer mokazateneit TOL[ ¢ ydeToM COOCTBEHHBIX HYKII.
OCHOBHBIE ITyTH CHI)KEHUS PAcX0/I0B HAa COOCTBEHHBIE HYX/IbI.
I1K-1.2 IIpoBogutr yder u Ilepeuens npakmuueckux 3a0anull
aHanu3 TeXHUKO- |1.Onpenenuts pacxox napa u repmuueckuit KIIJI mapoTypOuHHOM 37eKTpocTaHIIMKU MOIIHOCTRI0O N3 == 12 MBT C
OKOHOMHYECKUX HayalbHBIMU MapaMeTpamu mapa po=3,5 Mlla; tt=435 °C; naBnenue B konaeHcarope pk = 3,5 klla; BHyTpeHHMI

nokasaresuei paboTbl

otHocutenbHbli KITJI Typ6unst noi == 0,82; anexrpomexanndeckuii KITJ n,,==0,92.




Unouxamop

Koo
00CmudICeHUs. Oyenounvie cpedcmea
uHouKamopa
KOMNemeHyuu
TEIIOMEXaHUYECKOT
0 00opyaOBaHUS 2. OmnpenenuTh yIEIbHYIO BBIPAOOTKY AJIEKTPOSHEPIHMM Ha TEIUIOBOM ToTpedienun TypOunbsl [1-50-130,

OTIYyCKAIOIIEH U3 MPOMBINIJIEHHOTO 0TOOpa map B koaudectBe D=60 1/4. Bo3BpaT konaeHcaTa Ha TOL] Dy« =50 1/4;
TeMIIepaTypa Bo3BpamaeMoro koujaeHcara ty =75 °C. HauanbHble mapamerpsl napa nepen TypouHon Po=13 MIla,
to=540 °C; naBnenme B orOope Po=1,2 Mlla; BuyrpeHHuii otHOcuTenbHBIH KIIJI TypOuHBI 10i=0,86;
hiiektpomexanndeckuit KI1J[ ryp6oreneparopa 1,4=0,98.

3. Onpenenuth pacxol mapa B MOBEPXHOCTHOM ITAPOBOJASHOM TEIUIOOOMEHHUKE JUIS IMOJOTPEBA CETEBOW BOJBI

W =480 /4. [lapameTtpsl napa B otdope Pors=0,25 MIla; t,5=200 °C. KonneHcaT mapa He nepeoxIaKaaeTcs.

0) [lopsioKk npoBeaeHNUsI POMEKYTOYHOM ATTECTAIUM, TOKA3ATEeIH M KPUTEPUH OLlCHUBAHMS

IIpoMexyTouHas aTTecTanys 0 JUCUUIUIMHE «TenIoBble JIEKTPUUYECKUE CTAHIIMN BKIIFOUAET TEOPETUUYECKUE BOIPOCHI, MO3BOJISIOLINE
OLICHUTh YPOBEHb YCBOCHHS 00yJaroIMMUCS 3HAHUN, Y PAKTUYECKUE 3a/1aHUS, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BJIaJICHUH,
npoBoJUTCS B (hopMe 3auéTa.
3auéT no JaHHOW AMCUMUIUIMHE IPOBOJUTCS B YCTHOU (hopMe 1o OuiieraM, Kax/Iblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX U MPAKTUYECKUX BOMpOca.
ITokazarenn U KpUTEPHUN OLIEHKH 3a4€Ta!

— «3a4€T»— 00yYaroLIUIICs IEMOHCTPUPYET HE MEHEE, UeM ITOPOTOBBI yPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIONTYCKAIOTCS HE3HAUUTENbHbIE OUIMOKH, HETOUHOCTH, 3aTPYAHEHUS NIPU aHATUTHYECKUX OIepalusx, epeHoce 3HaHUM 1 YMEHUI Ha
HOBBIE, HECTaHJAPTHbIE CUTYallUH.

—«He3a4€T» - 00ydarouuiics JeMOHCTpUpyeT 3HaHus He 6oiiee 20% TeopeTHyecKoro Marepuaia, J0MyCcKaeT CyIleCTBeHHbIE OIIMOKH, HE MOXKET
MOKAa3aTh UHTEJJIEKTyaJ IbHbIe HABBIKU PELICHHSI IPOCTHIX 3a]1a4.




