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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma 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. ITGI_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. ITemnopeHKO

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

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

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

IIporokomor 20 . Ne
3aB. kadeapoii 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

JucuuruimHa TensoBble 3JEKTPUYECKHE CTAaHIMK BXOJUT B YacTh y4yeOHOro IuiaHa
(bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

dusuka

VYy4eOHasi - 03HAKOMHUTENIbHAS IPAKTUKA

TexHuyeckas TepMOAMHAMUKA

BBeneHune B HanpaBiieHUE

TermomaccoobmeH

Teopus ropeHNs ¥ TEXHOJIOTUH CKUTaHUS

OCHOBBI BOJOIIOATOTOBKH Ha ITPOMBIIIJICHHBIX ITPEAIPUATHSIX

Harnerarenu B TeruiosHepreTuke

KoHcTpyKIIMOHHBIE MaTepHalIbl IPOMBILIIEHHON TEIUIOAHEPTETUKU

TennosHepreTHuecKue CUCTEMBI IIPOMBIIIIIEHHBIX IPEANPUATHNA

3nanus (YyMEHHs, BIAJICHUS), TOTyYCHHbBIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

[ToaroroBka k caade u ca4ya rocy1apCTBEHHOIO HK3aMEHa

IIpon3BoacTBEHHAA-TIPEAAUILIOMHAS IPAKTUKA

Herpaaunumonnas sHepreTrka

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pesynbTare ocBOeHMs AUCHUILIUHBI (MOAyns) «TennoBble 31eKTpUUECKUE CTAHLIUU
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJAUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[IK-1 CrnocoGeH ydacTBOBaTh B OLIGHKE TEXHUYECKOTO COCTOSHUS, MOJAJIEP)KaHUA U
BOCCTaHOBJIEHHUs pPabOTOCHOCOOHOCTH TEIMJIOMEXaHUYECKOT0 00OpYIOBaHUS MPOMBIIIIEHHBIX
T3C

IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELICHUI HallPaBJIEHHBIX Ha ITOBBIILICHUE
3¢ (HeKTUBHOCTH PabOTHI TETIIOMEXaHUIECKOT0 000PYyI0BaHUS

[1K-1.2 [IpoBoauT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKazarene paboTsl
TETMJIOMEXaHUYECKOT'0 000pYI0BaHHUSI




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

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

— caMocTosTenbHas padora — 50,8 akan. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynuropHas g
o | wouTakTHas pabota E 3 dopma TeKyIIEero
S8 B
& 5] 31 KOHTPOJIS
Paznmen/ Tema 3 (B axaz. acax) g A . P Kon
S 3 © | caMOCTOSITENbHOM | yCIIeBaeMOCTH U
JUCIUATIIHHBI 3 [ . | xommerenun
@) g £ padoThI MIPOMEKYTOUHOM
Tex. J;Zg. HS::T- 5 Lé aTTecTaluu
1. Benenue.
[IpopaboTka Hamaue
1.1 Knaccuduxkarms 8 1 21 1 JIEKIITUOHHOTO KOHCIICKTOB I1K-1.1,
3JIEKTPOCTaHIIMHI. Marepuaia. . IK-1.2
JIEKITHI
IIpunoxenne 1.
HWroro no pazaeny 1 2/21 1
2. KomOunmpoBanHoe
MIPOM3BOICTBO TETUIOTHI u
3JIEKTPOIHEPTHH.
IIpopaboTka
2.1 nei iom{oro Hamaue IIK-1.1
TexXHUKO-2KOHOMHYECKHE 1 4/21 1 Ma]ie ana KOHCIICKTOB K 1' 2’
noka3arenu TOC P ’ JIEKIIHI '
IIpunoxenne 1.
IMpopaboTka
Hanmnune
2.2 TemnoBas 1 4 1 JIEKIITHOHHOTO KOHCIICKTOR I1K-1.1,
9KOHOMHYHOCTH TOC Marepuaia. . MK-1.2
JIEKITHI
IIpunoxenne 1.
[TpopaboTka Hasmaue
2.3 Teopernueckue OCHOBBI 8 1 1 JIEKIITIOHHOTO KOHCTICKTOR I1K-1.1,
9KOHOMHMH TomMBa Ha TOC Marepuaia. . MK-1.2
JIEKITUI
IIpunoxenne 1.
" IIpopaboTka
2.4 Pacuér SKOHOMHUU nei iom{oro Hanuuue K-1.1
TOIUTMBA Ha JIEUCTBYIOMINX U 1 421 2 Maiepnana KOHCIIEKTOB HK-l' 2’
MPOEKTUPYEMBIX TD ’ JIEKIIUIN '
p Py 1 IIpunoxenne 1. 1
[TpopaboTka Hamane
2.5 HavanpHble ¥ KOHEYHBIE 1 2 JIEKIIUOHHOT'O KOHCIICKTOB T1K-1.1,
napaMmetpsl napa Ha TOC MaTepuaia. . MK-1.2
JIEKITUI
IIpunoxenne 1.
Hroro no paspeny 5 12/411 7
3. PercHepaTHBHBIH 1MOJOTPEB
MUTATEILHOM BOJIBI
IIpopaboTka
31 nei I;)loézmoro Hamaune IK-1.1
TexXHHKO-2KOHOMHYECKHE 8 2 2 2 Ma];e ata KOHCIIEKTOB K 1' 2’
nokasarenu cucremsl PITTIB p ’ JIEKLIUH '
IIpunoxenue 1.




3.2 Cucrembl ITpopaboTka
Hanmname
pereHepaTuBHOTO 401 JICKIITMOHHOTO KOHCIICKTOB IK-1.1,
MoJoTpeBa [ATATEILHON Marepuana. oKL IIK-1.2
BOJBI. IIpunoxenne 1. H
HUroro no pazaeny 6/21
4. Ornyck TerioTsl Ha TOC
ITpopaboTka
4.1 CucrteMbl JIEKITUOHHOTO Hamrue I1K-1.1,
1 KOHCIICKTOB
TeII0CHAOKEHUS MaTepHara. ek IIK-1.2
[punoxenue 1. a
ITpopaboTka
4.2 Ormyck napa JICKITUOHHOTO Hamrue I1K-1.1,
8 2 KOHCIICKTOB
MOTPEeOUTENAM MaTepHara. ek IIK-1.2
[punoxenue 1. a
ITpopaboTka
. Hanuuwne
4.3 Ormyck ropsiyeil BOJBI JIEKIINOHHOTO [K-1.1,
1 KOHCIICKTOB
MOTPEeOUTENAM MaTepHara. ek IIK-1.2
[punoxenue 1. a
Hroro no pazpeny 4
5. TemmoBeie cxemsl TOC.
IIpopaboTka Hanmne
5.1 TertoBele CXEMBI JIEKIITUOHHOTO I1K-1.1,
. 4/3,611 KOHCIIEKTOB
TEIUIOBBIX JIEKTPOCTAHINHI Marepuaa. f— I1K-1.2
IIpunoxenne 1.
[IpopaboTka Hamaue
5.2 AHanu3 TEIIOBBIX CXEM 8 2 JIEKIITHOHHOTO KOHCIICKTOB I1K-1.1,
T2C Marepuaa. - IK-1.2
IIpunoxenne 1. H
IMpopaboTka
5.3 TIpuctpoiiku u JICKITMOHHOTO Hamriue IK-1.1,
o KOHCIIEKTOB
HajcTpoiiku TOC Marepuaia. - I1K-1.2
IIpunoxenne 1. H
Hroro no pazneny 6/3,611
6. TpeGoBaHUS K IPOEKTUPYEMOH
TOC.
IMpopaboTka
6.1 Bribop oCHOBHOrO u Hannune
JIEKIIMOHHOTO I1K-1.1,
BCIIOMOTaTEILHOTO 1 KOHCIIEKTOB
obopynoBanus TOC Marepuasa. JIEKIAN MK-1.2
8 IIpunoxenne 1.
[TpopaboTka Hamane
6.2 Tenmnan u BBIOOD JIEKIITHOHHOTO I1K-1.1,
1 KOHCIIEKTOB
miomanku TOC Marepuaia. oKL I1K-1.2
IIpunoxenue 1. 1
Wroro no pazneny 2
7. Bonocnaoxenue u
tTormuBocHa0kenne TOC
[IpopaboTka
7.1 Texuuueckoe 201 JIEKIITUOHHOTO Kia:ﬁgrlgfm I1K-1.1,
BostocHabxkenue TOC. MarepHana. oKL IK-1.2
8 IIpunoxenue 1. !
[IpopaboTka Hamaue
7.2 TomnuBocHabxkeHHE 2 JIEKIITHOHHOTO KOHCIICKTOB I1K-1.1,
TOC MaTepHaa. eKLU IK-1.2
IIpunoxenue 1. !
HWroro no pazpeny 421
8. OxpaHa oOKpyKaromield cpebl
npu skcrryaranun TOC
[TpopaboTka Hamaue
8.1 Oumcrka  JBIMOBBEIX 8 2 JIEKITMUOHHOTO KOHCIICKTOR TIK-1.1,
razoB Ha TOC Marepuaia. . IK-1.2
JIEKITHI

IIpunoxenne 1.




ITpopaboTka

8.2 Illnako3onoynajieHue u Hannune
o JIEKIITHIOHHOTO I1K-1.1,
nepepadoTKa MHHEpPaIbHOM 2 2 2 KOHCIIEKTOB
Marepuaa. . IK-1.2
YaCTH IIIAKOBBIX OTXOI0B JIeKIUi
IIpunoxenne 1.
HUroro no pazaeny 4 4 4
9. HUcnonp3oBanne ITY wu
Mapora3oBeIX ycTaHOBOK Ha TOC
9.1 IIpumenenue Ipopadorxa Hamnune
JIEKIITHOHHOTO I1K-1.1,
ra30TypOMHHBIX yCTaHOBOK 2 221 2 KOHCIICKTOB
Marepuaa. . IK-1.2
na TOC JICKITUN
8 IIpunoxenne 1.
ITpopaboTka Hamuue
9.2 ITapora3oBbie JIEKIITHOHHOTO I1K-1.1,
2 2/21 2 KOHCIIEKTOB
ycranoBku Ha TOC. MaTepHaa. . IK-1.2
JICKIUit
IIpunoxenne 1.
Hroro no pasgeny 4 4/41 4
10. ATOMHBIE AIIEKTPOCTAHIIUH
10.1 Knaccuduxkarms ITpopaboTka Hannune MK-1.1
ATOMHBIX 3JIEKTPOCTAaHLIUN U 2 2 JIEKITUOHHOTO KOHCIICKTOB HK-l. 2’
THITBl AaTOMHBIX PEAKTOPOB 8 Marepuana JeKuuit )
10.2 TemoBas IIpopaboTka Hannune K-1.1
SKOHOMUYHOCTh u 2 3,8 JIEKIIHOHHOTO KOHCIIEKTOB )
. IK-1.2
obopymoBanue ADC Marepuana JIEKIUH
HWroro no pazaeny 4 5,8
HWroro 3a cemectp 44 44/17,61| 50,8 Kp,3K3aMeH
Wroro no aucuurninze 44 44/17,6 50,8 Kypcosas pabora,
)4 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia petieHus: NpeayCMOTPEHHBIX BUAOB yueOHOW paOOThI MpPU U3yYEHUH IHCHUTUIMHBI
«TenoBbIe 3JEKTPUIECKHUE CTAHIIUI B KAYeCTBE 00pa30BaTEIbHBIX TEXHOJIOTHI NCTIOIBb3YIOTCS
KaK TPaJUIUOHHbIE, TAK U MOJYJIbHO - KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHUE MBIIIICHUS 00yJaIOLIUXCS;

- opMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

- Pa3BUTHUE UHTEIJIEKTA U TBOPUECKHUX CIIOCOOHOCTEN 00yYarOIINXCS.

B npomecce m3ydenuss kypca «TemsoBble SIIEKTPHUECKHE CTAHIMKU» MPUMEHSIOTCS
clenyomue o0pa3oBaTeabHbIe TEXHOIOTUU!

1. UndopmanimoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B SJICKTPOHHOI 00pa30BaTeNIbHOM cpejie ¢
LEeNbI0 pacUIMpeHusi JOCTyNna K o0pa3oBaTelbHBIM pecypcam, UIs 4Yero Ipu MPOBEICHUU
OTJENBHBIX 3aHATUH W OpraHU3allMd CaMOCTOSATENBHOW pabOThl CTYAEHTOB HCIOJIb3YIOTCS
3JIEKTPOHHbBIE BEPCUU PACUETHOM pabOTHI.

2. PaboTa B KOMaH/1e — COBMECTHAsS JICSITEIBHOCTh CTYJJICHTOB B TPYIIIE MPH pacueTax Ha
MPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATHUSX, HANpaBlIeHHas Ha peuieHHe oOIIei 3a1ayul MmyTem
CJIO’KEHUS PE3y/IbTaTOB MHIMBUAYAIEHONU paOOTHI YWICHOB TPYIIIIHI.

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

@DopMbI, METOIBI U CPEACTBA OPTaHU3AIMH U TPOBEICHUS 00pa30BaTEIbHOIO MpoIiecca:

a) GopMbI, HarpaBJIEHHBIE HA TEOPETUYECKYIO TOATOTOBKY:

Jlexuusi. Vcmonb3yroTcsl TUIIBI JIEKLIMWA: BBOAHAs, MOTHBAIMOHHAs (BO30yXIaromias
MHTEpEC K OCBaMBAEMOW IHCUMUIUIMHE), TOJATOTOBUTENbHAs (TOTOBAIIAsl CTYICHTOB K Ooiee
CIOKHOMY  MaTepually), HWHTerpupyromas (nawoomas oOummil TeopeTHYecKuid aHanu3
NPEIIECTBYIOMIETO MaTepuaia), yCTAaHOBOYHAs (HANPABISIOMIAS CTYIEHTOB K HCTOYHUKAM
uH(boOpMaluu Ui JalbHEUIe caMocToATenbHOU paboThl). Ha 3aHATHIX BHEOPSIIOTCS Takue
UH(POPMALMOHHBIE TEXHOJIOTHH, KaK HCIIOJIb30BAaHHE HJICKTPOHHBIX U3aHUH (BUIECO MaTEpHUAIOB
(uepe3 UnTepHer.)).

CamocrosTenbHas ayquTOpHas M BHeayauTopHas pabota. CamocrosiTenbHas paboTa
BBITIOJIHSIETCSI  CTYJIEHTOM B YHTAJIbHOM 3ajie OMONMOTEKH, B Y4YeOHBIX KaOWHETax U
nabopaTopusx, KOMIIBIOTEPHBIX KJaccaX, a Takke B JOMAIIHUX YcJIoBHsAX. OpraHuzaunus
CaMOCTOSITENIFHOW ~ paboOThl  CTYACHTAa MPEIyCMaTPUBACT KOHTPOJIHPYEMBIH  JOCTYN K
nabopaTopHOMY 000pyI0BaHMIO, TPUOOpPaM, Oa3aM TaHHBIX, K pecypcy IHTepHeT.

CamocrosTenbHas padoTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSITENILHOU popaboTKe TeM
B Ipoliecce MOATOTOBKM K KOHTPOJBHBIM paboTaM, 3aIiuTe JIabopaTOpHBIX paboT, KypcoBOM
paboThl, TECTUPOBaHMIO W 3k3aMeHy. CamocrosiTenibHas paboTa CTYAEHTOB MOJKPEIUIIeTCs
y4eOHO-METOMYECKUM U HMH(OPMAIIMOHHBIM O00eCHeueHHeM, BKIIIOYAIOIUM  YUeOHUKH,
y4eOHO-METOIMUECKHE MOCOOUsI, KOHCIIEKTHI JICKITUH, yaeOHOE MPOrpaMMHOE 00eCTIeYeHHE.

Koncynpranus. IlpegycmarpuBaercss MoOJydyeHHE CTyAEHTaMU MNpo(hecCHOHAIbHBIX
KOHCYJIbTAIMH ¥ TIOMOIIIY CO CTOPOHBI IIPETo1aBaTedIsl.

0) pop™mbI, HarIpaBIEeHHbIE HA TPAKTUYECKYIO TOJITOTOBKY:

[IpakTryeckoe 3anaTue. Jta hopma 0OydeHHsI HaIpaBIeHa HA TPAKTHYECKOE OCBOCHUE U
3aKpeIuIeHue TEOPETUYECKOT0 MaTepuala, U3JI0XKEHHOro Ha Jekuusx. [Ipaktudyeckue 3aHsATHSA
NpeHa3HAYeHBl ISl Pa3BUTUST M COBEPIICHCTBOBAHWS KOMMYHUKATHBHBIX CITOCOOHOCTEH
CTYZICHTOB M OpPraHU3YyIOTCS B BHJIE AMCKYCCHUM, aHAM3a peaJbHBIX NMPOOJIIEMHBIX CUTyalUud U
MEXIUCIATUTMHAPHBIX CBSI3eH M3 Pa3IMYHBIX 00JIacTel B KOHTEKCTE PelraeMoin 3a1a4m.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[TpencraBneno B nmpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITIHHbBI (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 mocryma: http://znanium.com/catalog/product/935473

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

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Anronos, B. H. TemnoBble a3nexTpuueckue craHuuu . ydeOHoe mnocobue. Y. 1.
Koncnekr nekuuii / B. H. AaronoB. - Maruutoropck : MI'TY, 2012, - 1 351eKTpOH. ONT. AMCK
(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 JOCTYITHBI TAKIKE HA
CD-ROM.

2. KynunoB, A. A. TemnoBble snekTpudeckue ctanuuud. Cxembl u 00OpyaOBaHUE !
yuebHoe mocobue / A. A. KymunoB. — Mocksa : UTHOPA-M, 2020. — 325 ¢. — (Bpsiciiee
obpa3oBanme: bakamaBpuar). - ISBN 978-5-16-004731-7. - Tekcr : snexrponHbii. - URL:
https://znanium.com/catalog/product/1080999 — Pesxum fgocTyma: mo moamucKe.

3. beictpunkwuii, I'. ®@. O6mast 3uepreruka. OCHOBHOE O0OpYyIOBAHHE . yYCOHHMK ISt
By30B / I'. ®. Beictpunkwid, I'. I'. 'acanramkues, B. C. KoxudeHkoB. — 2-¢ U3/1., UCIP. U IO0M. —
Mocksa : MzpmarensctBo Opaiit, 2020. — 416 c. — (Bsicmee oOpazoBanme). — ISBN
978-5-534-08545-7. — Tekct: onektponnbii // OBC IOpaiit [caiitr]. — URL:
httos://urait.ru/bcode/451998

B) MeToauyeckue ykasaHus:

1. AwntonoB, B. H. IIpoexktupoBaHue TemaoBod cXeMbl U BBIOOpP OCHOBHOTO
obopymoBaHus nMpoMbIiieHHO-oTonmuTenbHol TAC : yuebnoe mocodue / B. H. Auronos, T. II.
Cemenona ; MI'TY. - Maraurtoropck : [MI'TV], 2017. - 82 c. : wi., Ta0i1., cxemsl, rpad., 3CKU3HL. -
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1
/1514266/3465.pdf&view=true - MakpooOBeKT. - TeKCT : 3IeKTPOHHBIH.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenoanue 110 Ne norosopa CpoOK JIeiCTBUS TULEH3UN
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eCcCpOYHO
FAR Manager cB00OAHO pactpocTpansemoe [10 OeccpoyuHO
Linux Calculate cB000IHO pacupocTpansemoe [10 0eccpouHO
Calculate Linux cB00OTHO pacmpoctpansemoe [10 OeccpovHO
Desktop Xfce




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Ccolaka
ApxuB Hay4HBIX KYpHaJIOB
«HamoHanbHbBIN https://archive.neicon.ru/xmlui/

2IEKTPOHHO-NH(OPMAIIMOHHEII
Mexnaynaponnass — pedepatuBHas |
IOJIHOTEKCTOBass  crmpaBovHas  Oasa|https://www.nature.com/siteindex
JIAHHBIX _HAy4YHBIX HM3MaHui _«Springer
MexnynapoaHnas 06a3za MOJTHOTEKCTOBBIX
»KypHaioB Springer Journals
YHuBepcurerckas nH(pOpMaLOHHAs
cucrema POCCUA

DJIEKTPOHHBIE  pecypchbl  OMOIMOTEKH
MI'TY um. I'."11. HocoBa

Poccniickas I'ocynapcrBennas
oubsmoreka. Karajgoru
Nudopmanmonnas cucrema - EnunHoe
OKHO J0CTyma K HWHGOOPMAIMOHHBIM
[TouckoBas cucrema Axamemust Google
(Google Scholar)

OnekTpoHHas  0a3a  MEPUOAUYECKUX
u3ganmii  East  View  Information

http://link.springer.com/

https://uisrussia.msu.ru

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

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

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

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

https://dlib.eastview.com/

HannonanbHas

UH()OPMAIIMOHHO-aHATU THYECKAsT URL.: https://elibrary.ru/project_risc.asp
cucreMa — PocCUMCKUM MHJIEKC HAYYHOT'O

®denepaabHOE rocyJapCTBEHHOE

Or0IKETHOE yapexnaenune|URL: http://www1.fips.ru/
«DenepalbHbIi HHCTUTYT

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCUUIUINHBI BKITIOUAET:

VY4eOHble ayTUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOTO THUIIA:

-MyJIbTUMEIUNHBIE CPEJCTBA XPaHEHUS, IEpelauy U MIpeICTaBIeHHsI HUH(POpMauu

VY4yebHble ayaUTOpUU Ui TPOBEACHUS MPAKTMYECKUX 3aHATUH, TPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMN, TEKYIIIETO KOHTPOJISI M IPOMEXKYTOUHOM aTTECTAllUU:

-JI0CKa, MeIl.

VY4eOHble ayAUTOPUM JUIsI BBIOJIHEHUS KYPCOBOTO MPOEKTUPOBAHMSI, IMOMEIEHUS IS
CaMOCTOSTENIbHON pabOThl 00YyYaOIIUXCS:

-IepcoHaNbHbIE KoMIbloTephI ¢ makeTroM MS Office, Beixoqom B IHTEpHET U ¢ TOCTYIIOM
B 2JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CpeAy YHUBEPCUTETA

[lomemenne ansg  XpaHeHuss U OPOQUIAKTHYECKOrO OOCITyXMBaHUS  y4yeOHOro
000py10BaHUS:

-CTeJUIaXu, ceidbl A XpaHeHHs y4eOHOTro 000pyAOBaHUS, HHCTPYMEHTHI JJI1 pEMOHTA
1a00paTOpHOTo 000PYIOBAHUS.



IIpunoxenne 1
YuyeOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcs

CamocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB K IPOPadOTKE TEM B MpoIecce MOATOTOBKU K
7a00paTOPHBIM U MPAKTUYECKUM 3aHATUSM M TPU BBIIOJHEHUH KYypCOBOH palboThl U
OCYILIECTBIISAETCS:

- BO BpeMsl ayAUTOPHBIX MMPAKTUUECKUX 3aHATUH;

—I10/1 KOHTPOJIEM IperoiaBaTels B OopMe IIIaHOBBIX KOHCYIIBTAIUI, TBOPYECKUX 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 cokpallieHus noTeps napa U KOHIeHcaTa.

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 razocHabxenus TOC

. MeTtonbl 00pBObI ¢ 3arps3HEHUEM KOHACHCATOPOB TYPOUH.

N NN R W

Paznen 8

1. CrtocoObI OYHCTKHU ABIMOBEIX ra30B Ha TOC.

2. lllnako3onoynanenue Ha TOC.

3. Ha3nauenue u xapakTepucTuka AbIMOBBIX TpyO TOC.
4. CucreMsl nuiako3osioynanenus Ha TOC.

5. OcoOEHHOCTH U XapaKTEPUCTUKH 30JI0yTOBUTEICH.

Pazgen 9

1. Texnonornueckue cxems! [' TY.

2. TerunoBeie cxemsl ['TY.

3. [Ipomexxyrounoe oxnaxaeHue Ha ['TY.

4. IIpomexxyTouHoe oxyaxaeHue padouero raza ['TVY.
5. Obmas xapakrepucruka [1I'Y.

6. III'Y ¢ BICOKOHANOPHBIM TAPOT€HEPATOPOM.

7 Ternopukaunonusie [1I'Y.

Pazmen 10

. Kimaccudukamnus u cocraB o6opynoBanus ADC.
. Tenmoseie cxembr ADC.

. Kimaccudukanust aTOMHBIX PEaKTOpOB.

. 'enepanbublil mian ADC.

. bananc rennonocurens Ha ADC.

. Tennmosas skonoMuaHocTs ADC.

. [Taporeneparopsr ADC.

8. Typounst ADC.
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[Tpunoxenue 2

OIIeHO‘leIe cpeacrea nmpoBeaACHusA l'[pOMe)KyTO‘IHOi/i arrecranmum

a) H.TIaHI/IpyeMbIe pe3yjabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJISl IPOBEACHUSA l'[pOMe)KYTO‘IHOﬁ arrecramum:

Koo
uHouKamopa

HUnouxamop
O0CIMUICEHUS
KOMnemenyuu

Oyenounvie cpedcmesa

[1K-1 — Cnoco6eH y4acTBOBATh B OLIEHKE TEXHUYECKOT0 COCTOSTHUS, MOIAeP:KAHUSI M BOCCTAHOBJIEHUSI Pa00TOCNIOCOOHOCTH TEMJI0MEXaHUYeCKOr0

o0opyaoBanusi npoMbinuieHHbIX TIC
I1K-1.1 OneHuBaeT ypoBeHb Bonpocul k sx3ameny
TEXHUUYECKUX 1. OcHoBHbIE 0710KH TexHOJIOrHuecKoi cxeMbl TOC U X B3aUMOCBS3b.
pemeHni 2. [lpunnunuaneHelie cxemsl [ITY. HauaneHble n koHeuHble napametpsl napa [ITY u ux BausHUE Ha TEIUIOBYIO
HaIlpaBJICHHBIX Ha DKOHOMHUYHOCTb.
TIOBBIIIEHUE 3. Texnomornueckas u temioBas cxema ['TY. Pereneparnius TemaoTsl, TPOMEKYTOUYHOE OXJIKICHUE U
s exTuBHOCTH MIPOMEKYTOUHBIN TTOI0TpeB pabouero tena. Pexxumubie xapaktepuctuku ['TY. I'TY ¢ aBuanimoHHbIMU
paboThI ra30TypOMHHBIMU JIBUTaTEISIMU.
teruiomexanuyeckor @, OOmiast xapakTepucTrka napora3oBsix yctaHoBok (ITI'Y). Tennodukanmonnsie II'Y. ['a30Bble yTHIN3aIMOHHBIE
0 000pyI0BaHUS oeckommpeccopubie TypOunsl (I'YBT).
5. PerenepatuBHblil nogorpes nutarenabHoi Bozs! (PIIIIB) Ha mapotyp6unusix TOC.
6. Pesxxumpl paboThl 1 rpaduku Harpy30K TpoMbIuIeHHBIX TOC, uxX BIUsSHUE HA HAJACKHOCTh U SKOHOMUYHOCTb.
Pacxom snexkTposHepruu Ha coocTBeHHBIC HY X161 TOC.
7. AHANN3 TETJIOBBIX CXEM MapOTYPOMHHBIX YCTAHOBOK METOAOM KO3 (UIIMEeHTa LIEHHOCTH TEIIOTHI U
Kod(puImeHTa n3MEHEHUST MOIITHOCTH.
8. [ToTpebneHue TeTIOTH Ha COOCTBEHHBIE HYXKIbI. Pacder mokaszateneit TOL] ¢ yueTom cOOCTBEHHBIX HYKI.
OCHOBHBIE TTyTH CHUKEHHUS PACXOJI0B HA COOCTBEHHBIE HYXKIbI.
I1K-1.2 ITpoBoauT yuer u llepeuenv npakmuueckux 3a0anuu

a”HaAIIN3
TEXHUKO-D)KOHOMHUYEC
KHUX IOKa3aTeiien

1.Onpenenuts pacxox mapa u tepmudeckuiit KIIJ[ mapoTypOuHHOM 37€KTpOCTaHIIMU MOIITHOCTRI0O N3 == 12 MBT ¢
HavyaJIbHBIMH ITapaMeTpamu napa po=3,5 Mlla; tp=435 °C; naBnenue B koHAeHCaTOpe Pk = 3,5 klla; BHyTpeHHUH

oTHOcuTenbHbIN KIIJ] TypOuHbI 10i == 0,82; anmekrpomexannyeckuit KT 1,,==0,92.




Hnouxamop

Koo
docmudiceHus Oyenounvie cpeocmasa
UHOUKAmMopa
KOMnemeHyuu
paboThI
TerioMexannyeckor 2. OnpenenuTs yaelbHy0 BEIPaOOTKY IEKTPOIHEPIHH Ha TEIUIOBOM notpebiennu Typounsl [1-50-130,
0 000pYIOBaHUS OTITYCKAIOIIEH 13 IPOMBIIIUICHHOTO 0TOOopa map B konmdyectBe D=60 1/4. Bo3Bpat konnencara va TOL] Dy =50 1/4;

TeMIiepaTypa Bo3BpaiiaemMoro konjaeHncara t, =75 °C. HauanbHabie nmapameTpsl napa nepen Typounoit Po=13 Mlla,
t;=540 °C; naBnenue B otoope Py5=1,2 Mlla; BHyTpennuii orHocutenbubiii KITJ Typ6unst 10;=0,86;
hiektpomexanndeckuii KI1J[ Typ6oreneparopa 1,,=0,98.

3. OnpenenuTh pacxo/ rnapa B IOBEPXHOCTHOM MapOBOASHOM TEINIOOOMEHHHUKE JUISl IIOJIOTPEBA CETEBOM BOJIbI
W, ;=480 1/4. [TapameTpsl mapa B oto6ope Py5=0,25 MIla; t,5=200 °C. KonaeHcar rnapa He IepeoxIak1aeTcs.

0) Ilopsinok nmpoBeaeHns MPOMEKYTOYHOH ATTECTALMH, OKA3aTe/IH M KPUTEPUH OLICHUBAHMA:

[TpomMexyTouHas aTTecTalus Mo AUCHUIUTMHE « [ erIoBbIe YEKTPUUYECKUE CTAaHIIMI BKIIOUAET TEOPETUYECKUE BOMPOCHI, MTO3BOJISIOIIHE
OIICHUTH YPOBECHH YCBOCHHS O0YJAIOIIMMHUCS 3HAHWUM, ¥ MIPAKTUYCCKUE 33/ IaHUS, BBISBIISIIOIINE CTENICHh CPOPMUPOBAHHOCTH YMEHUW U BJIAJICHUH,
MPOBOAMTCS B (pOpMe dK3aMeHa U KypCcOBOM pabOTHI.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHA:

— Ha OIEHKY «OTJHYHO» (5 0aIIOB) — 00yYaIONIHIiCs IEMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIHIA, BCECTOPOHHEE,
CHCTEeMaTHYECKOE M TITyOOKOE 3HaHWE YIeOHOT0 MaTepraa, CBOOOTHO BBIITOTHSICT MPAKTHYECKUE 3aJITaHUs, CBOOOIHO ONIEPUPYET 3HAHUSIMU, YMCHHSIMH,
MPUMEHSIET UX B CUTYallUSIX TTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopoiio» (4 0amra) — o0yJarmuiicss AEMOHCTPUPYET CPEAHUN yPOBEHb C(HOPMUPOBAHHOCTH KOMIIETSHITHUI: OCHOBHBIC 3HAHMUS,
YMEHHSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAUUTEIbHBIE OITMOKH, HETOYHOCTH, 3aTPYIHEHUS MPU aHATUTHYECKHX OIEpallHsX, IEPEeHOCe 3HAHUN U YMEHUI
Ha HOBBIE, HECTAHAAPTHBIC CUTYAIINH.

— Ha OLIEHKY «y/J0BJIeTBOPUTEILHO» (3 6amia) — o0yJaronuiicst JeMOHCTPUPYET MOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETSHIIHIA: B XO/1€
KOHTPOJIBHBIX MEPOIIPUATHH JTOMYCKAIOTCS OMIMOKH, TTPOSBIIIETCS OTCYTCTBHE OT/ICIBHBIX 3HAHHUMA, YMEHU, HABBIKOB, 00 YJArOIINNCS UCTIBITHIBACT
3HAYUTENbHBIC 3aTPYIHEHUS IPU ONIEPUPOBAHUN 3HAHUSIMU U YMEHUSMU TIPH UX TIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIICHKY «HeY/10BJIEeTBOPUTEILHO)» (2 6amia) — o0ydaromuiicss AeMOHCTpUpYeT 3HaHUs He Oojee 20% TeopeTHuecKoro MaTepuara,
JIOTTYCKAET CYIIECTBEHHBIE OMMOKY, HE MOKET MOKa3aTh HHTEICKTYalIbHbIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/A0BJeTBOPUTEILHO» (1 0amr) — o0yJaromuiicss He MOYKET TTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBICHEHUS
nH(pOpMaILIUY, HE MOXKET MTOKA3aTh UHTEIUICKTyalIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.




Ioka3aTeiu 1 KPpUTEPUN OLIEHMBAHNSI KYPCOBO padoThI:
— Ha OLICHKY «OTJIMYHO» (5 6aoB) — paboTa BBIIIOJHEHA B COOTBETCTBHUH C 33J]aHUEM, 00yUarOIIUICs TOKa3bIBACT BEICOKUI yPOBEHB 3HAHUH HE TOJIBKO
Ha YpOBHE BOCIIPOU3BEIEHUS U 00BSICHEHUS MH(OPMAIMK, HO U UHTEJIJIEKTyallbHbIe HABBIKU PELICHUs IPOOJIeM U 331a4, HaX0KICHNUS YHUKAIbHbBIX
OTBCTOB K HpO6JIeMaM, OLCHKHU U BBIHCCCHUS KPUTUYCCKUX Cy)KI[eHI/If/i;
— Ha OLIEHKY «X0po1o» (4 6amia) — paboTa BbIIOJIHEHA B COOTBETCTBUU C 3aJJaHHEM, O0YJatOLUICs TOKa3bIBAET 3HAHUS HE TOJIBKO Ha YPOBHE
BOCITPOU3BCACHHUA U 00BICHEHHUS I/IH(l)OpMaLII/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABBIKU PCUHICHUA np06neM " 3aJia4, HaXOXJACHUS YHHUKAJIbHBIX OTBETOB K
npoOaemMam;
— Ha OLICHKY «y/0BJIETBOPHUTEJIbHO» (3 Oasizia) — paboTa BIMOJHEHA B COOTBETCTBUHU C 3a/IaHUEM, O0YUaIOIIUICs TTOKa3bIBAET 3HAHUS HA YPOBHE
BOCIIPOU3BEICHUSI U 00bSICHEHHs UH(OPMAIMU, HHTEIJICKTYaJIbHbIE HaBbIKM PELLICHUS MPOCTHIX 3a/1ay;
— Ha OLICHKY «HEeyJ0BJIeTBOPUTEJbHO» (2 06auia) — 3aJaHue NPeno/iaBaTessl BHIIOJHEHO YaCTUYHO, B IIPOLIECCE 3aIIUThI pad0Thl 00yJaromuics
JIOIyCKAET CYIECTBEHHbIE OIIMOKH, HE MOXKET MI0Ka3aTh UHTEIJIEKTyalbHble HABBIKM PELLICHUsS TIOCTABICHHOM 3a1auu.
— Ha OLIEHKY «HeY/JI0BJIETBOPUTENbHO» (1 0ayuT) — 3a7aHne mpenojaBaTeisi BEIIOIHEHO YaCTUYHO, 00YyUJaIOMIMKCS HE MOKET BOCIIPOU3BECTH U
OOBSICHUTH COZIEpIKaHUE, HE MOXKET IT0Ka3aTh MHTEJJIEKTYaJIbHbIE HABBIKU PELICHUs IOCTaBIEHHON 3a/1a4H.



