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1 BBenenue

Pabouast mporpamma u (pOHJT OIEHOYHBIX CPENICTB AUCHMUILUIMHBI « TE€XHOIOTHS MPOU3BO/I-
CTBA AJIEKTPOIHEPTHH ¥ TEIUIOTHD) COCTABJICHBI B COOTBETCTBHH C TPEOOBAHUAMHU (peIepaIbHOTO
rOCYJapCTBEHHOTO O0Opa30BaTEIbLHOTO CTaHAApPTa, YTBEPXKICHHOTO MpHKa3oM MuHOOpHayKH
Poccuiickoit @enepanuu, 1 OCHOBHOU MpodeccHOoHANbHOM 00pa30BaTeIbHON MPOTrPAMMBI TIOATO-
TOBKU «TernsoBble 3JIEKTPUYECKUE CTAaHIMW» MO HampaBieHUto noarotoBku «13.03.01 Temio-
SHEPreTUKa U TeTIOTEXHUKaY.

3anauu VY noBierBopeHue TpeOOBaHUH K MOATOTOBKE CIICIIUATUCTOB B 00JIACTH TEXHO-
JTUCHUIUIMHBL | JJOTUH LIEHTPAIIM30BAHHOTO MPOU3BOACTBA AIEKTPOIHEPTUH U TETUIOTHI; (hop-
MUPOBaHWE 3HAHWH, HABBIKOB U YMEHHUI B 00JIaCTAX TEIUIOIHEPTETUKH U TETI-

JIOTEXHHUKHU.
OcHoBHbIE IIpuHIMIIBI TEXHOIOTUI HEHTPAIN30BAHHOTO IIPOU3BOJICTBA JJIEKTPOIHEPTUU
paszensl / U TEIUIOTHI.
TEMBI Knaccugukaius TerioBbIX 3JIEKTPUIECKUX CTAaHIIMK U MTaPOBBIX TYPOUH.

mucuuIInHbl | OTHOCHTENbHBIC U a0COMIOTHBIE KOA(hpuireHTsI osie3Horo AcicTBus KOC u
OTJICNIbHBIX arperaros.
MeTo/p1 pacueTa TEMIOBBIX CXEM SHEPTeTUYECKUX YCTAHOBOK.

Pacuer TeXHMKO-?KOHOMHYECKHUX MOKa3aTese EHTPATM30BaHHOTO MPOU3-
BOJICTBA DJICKTPOIHEPTHH U TETLIOTHI.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs M0 AMCHHUILIMHE (MOY.I10), COOT-
HECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHI U

[Ipouecc u3yueHuss AMCUUILIIMHBI « T€XHOJIOTUS MPOU3BOACTBA AJIEKTPOIHEPTHM U TeEl-
JIOTBI» HaIlpaBiieH Ha (hOpMUPOBaHUE CleAyOUMX KomneTeHIui B cootBeTcTBUM ¢ PI'OC BO 1

OCHOBHOM 00pa3oBaTeIbHOM nmporpaMmon (Tabnuna 1):

Ta6n1/1ua 1-— KOMHCTCHHI/II/I U MHAUKATOPBI UX JOCTUKCHUS

Kon n HanmeHoBa-
HUE KOMIIETCHIINHU

I/IHI[I/IKaTOpI)I JOCTHIKCHUA

[Inanupyemsle pe3ynbTaTsl
00yuyeHHs 10 JUCLUIUINHE

[IpodeccronanbHbIe

IIK-7 I'oTOB K y4a-
CTHIO B paboTax 1o
OCBOCHHIO U JI0-
BOJIKE TEXHOJIOTH-
4ECKHX IPOLIECCOB

I1K-7.1 3Haetr OCHOBHOI TeX-
HOJIOTUYECKUH ITUKIT TTPOU3-
BOJICTBA TEIUIOBOW U AJIEKTPH-
YECKOM YHEPTUH Ha TEITOBBIX
AIIEKTPUIECKUX CTAHIHIX, 000-
PyAOBaHUE TEXHOJIOTUYECKOM
CXEMBI, CTIOCOOBI COBEPIIIEH-
CTBOBaHMSI TEXHOJIOTHYECKHUX
MPOLECCOB

[1K-7.2 YmMeet onpenenars
CIocoObl COBEPIIIEHCTBOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB

3Hath: OCHOBBI METO/IMK BbIOOpA U
pacueTa 000pyAOBaHUS U OCHOBHBIX
rapamMeTpoOB NMPOU3BOJICTBA JIEKTPO-
SHEPTUU U TETJIOTHI.

Ywmets: KnaccudummpoBars TerioBbie
cxemsl TOC n ADC, onpenensaTs xa-
PAKTEpUCTUKHU U PACCUUTHIBAThH TTOKA-
3arenu TOC u ADC. O60CHOBBIBATH
BBIOOP 000PYIOBaHUSI U BHITIOTHSTH
pacyeTsl TPOU3BOICTBA AJICKTPO- U
TEIJIOBOM SHEPIruM.

Bnanets: HaBbikamu 4TeHUs TEXHOJIO-
rudeckux cxeM TOC u ADC. HaBbl-




[1K-7.3 Bnageer HaBbIKaMu KaM# pabOoThI C Pa3IMIHBIM 000PY/10-
pacycTa TCIJIOBBIX CXEM 3JICK- BAaHUCM U ONPCACICHUCM UX OCHOB-
TPOCTAHIIUH HBIX [TaPaMETPOB.

3 MecTo AUCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HucuuruinHa «TexHonorus npou3BOJACTBA AIIEKTPOIHEPTUU U TEIIOThI» U3ydaeTcs Ha 4
Kypce, 7 cemecTpe.

JlvcuuiuinHa BXOIUT B cocTaB Osoka 1 «lucuuIuinHel (MOYJIN)» U OTHOCUTCS K 0a30BOH
YacTH.

Jl1st OCBOEHUS AMCLUUILUIMHBI HEOOXOAMMBI 3HAHUSI, YMEHHMS, HABBIKU U / UJIM OIBIT MpakK-
TUYECKOH eATeNIbHOCTH, c(hopMUPOBAaHHBIE B IPOIIECCE U3YyUSHHsI TUCIMIUINH / TpakTuK: «BBe-
JIEHHE B IPO(PECCUOHANBHYIO IEATEIIHOCTY, « TerioMexaHnueckoe 1 BCIIoMoraTebHoe 000py-
JIOBaHUE JIEKTPOCTAHIMI», «KOTenpHbIe yCTaHOBKH M Maporeneparopbn», « TypOMHBI TETIOBBIX
U aTOMHBIX JJIEKTPUUYECKUX CTaHLUI», «YueOHas MpakThKa (O3HAKOMUTEIbHAs IPAKTHUKA)Y,
«IIpon3BoAcTBEHHAs MTPaKTUKA (IKCIUTyaTallMOHHO-TEXHOJIOIMUECKasl IPAKTUKA).

3HaHUs, YMEHUS ¥ HAaBbIKH, COPMHUPOBAHHBIE IPU U3YUYCHUH AUCUUIUIMHBI « T€XHOIOTUs
IIPOM3BOJICTBA AIEKTPOIHEPTUHN H TEIIIOTHD», OYAYT BOCTPEOOBAHBI TP N3YyUEHHH TOCIIETYFOIIIX
JUCcUUIUIMH: «TernoBble 1 aTOMHBIE IEKTPUUECKUE CTaHIUNY, « TeopHst aBTOMaTU3UPOBAHHOTO
YHOpaBJICHUA TCIJIOBBIMU SHEPICTUUYCCKUMU YCTAHOBKaAMM», «OCHOBBI 9KCILTyaTauu TCIIJIOBBIX
NEKTPUUECKUX CTaHLui», «[Ipon3BoacTBeHHAs IPAaKTHUKA (IPEATUIIOMHAs TIPAKTUKA)».

I[I/ICIII/IHJII/IHa «TexHomnorus IMPOU3BOACTBA JJICKTPOSHEPIMU U TCIJIOTBD» B paMKax BOCIIH-
TaTeJIbHON paboThl HapaBjieHa Ha (OPMHUPOBAHUE Yy OOYUAIOIIMXCSl YMEHUS apryMEHTUPOBATh,
CaMOCTOATCIIBHO MBICIIMTb, Pa3BUBACT TBOPYCCTBO, HpO(l)eCCI/IOHaJILHI)IC YMCEHUA, CUCTEMBI O0CO-
3HAHHBIX 3HaHUI, OTBETCTBEHHOCTH 3 BBIIIOJHEHHE YUEOHO-ITPON3BOACTBEHHBIX 3aJaHUN U T.1.

4 O0beM TUCHUILIMHBI (MOYJIsI) B 324€THBIX eJMHUIIAX C YKAa3aHMeM KOJIHYecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcs ¢ npenoaasa-
TesieM (110 BUIaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

O61as Tpya0eMKOCTh (00beM) AUCHUIIINHBI COCTaBIsAeT 5 3.¢., 180 akax. gac.
Pacnipenenenne oobeMa AUCHMILIMHBI (MOJyJI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabiuIie 2.

Tabauna 2 — O6beM JUCHUIUIMHBI (MOYJISI) IO BUJIaM YYEOHBIX 3aHSTHI

Bcero
O0BeM TUCUMITIAHEI aKaJieMHyue-
CKHMX YacOB
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 180
KonrakTHas aynuropHasi padoTa 00y4arolmmXxcs ¢ npemnogasaresiem (1o 36

BHU/IAM Y4eOHBIX 3aHSATHI), BCETro

B ToMm uncie:

3aHAITUSA JIEKIIMOHHOIO TUNA (JIEKIIMHU U MHbIE Y4eOHbIe 3aHATHS, MIpelycMar-
pHBaroOIMe IPEUMYIIECTBEHHYIO Mepeady yueOHoi nHpopMaliu rnejgaroruye- 24
CKUMHU paOOTHHUKAMM)




3aHATHA CEMHHAPCKOI0 THNA (CEMHHApBl, NPAKTUYECKUE 3aHATUS, NPAKTHU-
KyMBbl, TabopaTopHbIe pabOTHI, KOJUIOKBUYMBI U MHbIE aHAJIOTUYHbIE 3aHATHUS)
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CamocTrosiTesibHAsi padoTa 00y4alOIIMXCS U KOHTAKTHAsI padoTa, BKIIOYar0-
11asi FpyNIOBbIE KOHCYJIBTAlMHU, HUHAUBUAYAIbHYIO pab0oTy 00ydaroluxcs ¢ mpe-
nojaBareIsiMi (B TOM 4YHCIIE MHIMBUyallbHbIE KOHCYJBTAIMH); B3aHUMOCH-
CTBHE B 3JIEKTPOHHON MH(OPMAIIIOHHO-00pa30BaTeIbHON Cpesie By3a

108

[TpomerxyTouHas arrectanus o0ydJaromuxcs — IK3aMeH 36

5 Conepxkanue QM CHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aejiam) ¢
YKa3aHUEM OTBEJE€HHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHOI pa-
00ThI

Tabmuna 3 — CTpykTypa ¥ CoAepKAHUE TUCITUTUINHBI (MOJTYJIS)

Bunet yueOHoI paboThI, BKIIOYas caMo-
CTOSITENIBHYIO pa0OTy 00YyUaIOIIUXCs U
TPYIOEMKOCTH (B Yacax)
HaumenoBanue pa3aenos, TeM u KonraktHas padorta npemnojaBa-
coJiep;KaHue MaTepuana Test ¢ 00y4aroIuMucs
ek Cemunapckue | Jlabopa- CPC
(npaktuue- TOPHBIE
002078
CKHE 3aHATUS) | 3aHATHUS
[TpuHIMIIBI TEXHOIOTUHN IIEHTPATHU30BAHHOTO MPO- 2 — — 6
W3BOJICTBA 3JIEKTPOIHEPTUU U TEILIOTHI
Krnaccudukanys TerioBeIX 3J1€KTPUUYECKUX CTaH- 2 — — 6
il ¥ napoBsIX TypOuH. [TapoBbie TypOoarperaTsl
tunoB K, T, IIT, P, I1P u IIT, ux ocHoBHBIE napa-
METPBI.
OTtHocuTeNnbHBIE U a0COMIOTHBIE KO (PUIIMEHTHI 2 3 — 8
nosie3Horo aevicteust KOC u otnensHbIX arpera-
TOB. Pacxonpl mapa u Tera Ha TypOoarperarsl ¢
IIPOTHBOJIABIIEHUEM U TypOOoarperarsl ¢ KOHJeHca-
TOPOM U OTOOpaMU Tapa MoTPEOUTENSIM
KII[I Typ60ycTaHOBOK IO IPOM3BOJICTBY PAOOTHI 2 - - 8
napa, nonuerid KI1J[ u abcomornsrit KIT/1. Cormo-
CTaBJICHHE TEXHUKO-IKOHOMUYECKOH 3 (HeKTUBHO-
ctu KOC u TOL.
MeTtopl pacueTa TEIIIOBBIX CXEM HEPTETUUECKUX 2 3 - 8
YCTaHOBOK. Pacuer TeXHUKO-I)KOHOMUYECKHUX MOKa-
3areneid KOC. PacueT TeXHUKO-I3KOHOMUYECKUX
rokasaTesei TypooycTaHOBOK Tuma P.




[TocTpoenue quarpamMm paboThl TypOOarperaToB B 2 3 — 8
Pa3IMYHBIX KOOpAUHATaX. PacueT TeXHUKO-2KOHO-
MHuecKkux rnokaszareneit KOC

HauanbHble mapaMeTpsl TypOHH, pabOTaromuX Ha 4 — — 8
BJIXXHOM nape. HauanpHble mapameTpsl TypOuH,
paboTaronux Ha neperperom nape. Koneunsie na-
paMeTpsl mapa.

ConpspkeHHble TapaMeTphl napa. [IpomexyTouHblii 4 - - 8
neperpes napa. [lapameTpbl mpoMeKyTOYHOIO Ie-
perpesa napa. Cxembl IPOMEKYTOUHOTO Ieperpesa
napa Ha KOC.

Pacyer TEXHUKO-IKOHOMUUYECKUX TOKAa3aTesei 4 3 - 8
LEHTPAIN30BaHHOI'O IIPOU3BOCTBA DIICKTPOIHEP-
TN U TCILJIOTHI.

Brinmonnenne n nmoaroroBka k 3amurte PI'P — — — 40

HUTOI'O no aucuuIINHE 24 12 - 108

6 BueaynutopHasi caMmoCTOsITe/IbHAsI padoTa 00y4alomuxcs 1o JUCHunInge (Mo-
AYJI10)

[Ipu naHUpOBaHUHM CAMOCTOSATEIBLHON PabOThI CTYACHTY PEKOMEHIYETCSl PYKOBOJICTBO-
BaThCS CJIEAYIOIIUM paclpeesieHUEM YacOB Ha CAMOCTOSTENbHYI0 paboTy (Tabmuna 4):

Tabauna 4 — PexoMeHyeMoe pacpe/ieieHe YacoB Ha CAMOCTOSTEIbHYIO paboTy

KoMmoHeHThI caMoCTOATeNbHOM paboTh KonnuectBo wacoB
W3ydyeHne TEOpEeTUYECKHX pa3iesioB JAMCIUTIINHBI 68
BreimonHenue otdeTa v MoAroToBka k 3amiute PI'P 40
UTOro 108

7 OueHo4YHbIe CpeACTBA 1Jisl IPOBeAeHHUs TeKYlLIero KOHTPOJIsS U NPOMe:KYTOYHOM
aTTrecTanuy 00y4aroImuXxcs 1o JMCHHUIIMHE (MOLYJII0)

q)OHI[ OLCHOYHBIX CPCACTB JJIA MPOBECACHHA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTHU U ITPOME-
KYTOYHOH aTTecTalluu npejacTasieH B [Ipunoxxenun 1.

IToHBIA KOMIIJIEKT KOHTPOJbHBIX SaJIaHI/Iﬁ HUJIM UHBIX MaTCprajioB, HeO6XOJII/IMI)IX JJIA
OLIEHUBAHMsI PE3yJIbTATOB O0YUYEHHUS 110 TUCIUIUIHHE (MOIYJIIO), PAKTHKE XpaHUTCS Ha Kadenpe-
pa3palboTurke B OyMa)KHOM M 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeToaMUecKkoe M HHPOpMALMOHHOE 0O0ecnieyeHue TUCHUIINHBI (MOYJIs1)

8.1 OcHoBHas1 1uTEeparypa

1 Crepman, JI.C. TennoBsie 1 aTOMHBIC dJIEKTPUUYECKHUE CTAHINH : yuel. 1ys By30B / JI.
C. Crepmas. — 5-e u3z., crep. — Mocksa : M3garensckuii sjom MOU, 2010; 2000. — 408 c.
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2 Tpyxnmnii, A. J1. TemnodukamoHabie TapoBbie TYPOUHBI U TYpOOYCTaHOBKH : yueOHOE
nocobue st By30B / A. JI. Tpyxuuii, b. B. Jlomakun. — Mocksa: MOU, 2002. — 540 c.

3 Kyaunos, A. A. TemnoBble dyiekTpudeckue cTaniuu. CxemMbl 1 000pyI0BaHHE : yUueO-
Hoe niocobue / A.A. Kyaunos. — Mocksa : UHOPA-M, 2022. — 325 c. — (Bricmee ob6pa3oBa-
Hue: bakanaspuar). - ISBN 978-5-16-004731-7. - Tekct : anekTponHbIid. - URL:
https://znanium.com/catalog/product/1862626. — Pexxum 1ocTyna: o moArucke.

8.2 lomostHuTeEIBHASI IUTEPATYPA

1 Peokkun, B.4. TennoBele anekTpudeckue craniuy : yueOnuk / B.SI. Peokkun. —
Mocksa : DHeprus, 1976. — 447 c.

2 baxxenos, M. . Coopuuk 3aia4 1o kypcy \"IIpoMblIuIeHHbIE TEIIOBbIC 3JIEKTPOCTAH-
un\" : yaebHoe nocobue it By3oB / M. U. Bakenos, A. C. Boropoackuii. — Mocksa : DHepro-
aromm3aart, 1990. — 128 c.

3 TemnoBbI€ AIEKTPUUECKHUE CTAHIINM : YUYCOHHK /It By30B / ox pea. B. M. JlaBeiruHa,
A. C. Cemona, C. B. IlaneBa. — 3-¢ uzj., crep. — Mocksa : MDU, 2009. — 465 c.

4 Annprouienko, A. Y. TeruiopukanvoHHble YCTAaHOBKY U MX UCIIOJIB30BaHUE : yueOHOe
nocobue 11st By30B / A. V. Auapromenko, P. 3. Amunos, FO. M. Xne6anun. — Mocksa : Beic-
mas mkoia, 1989. — 256 c.

5 Enuzapos, /1. I1. TerosHepreTrueckue ycranoBku snekTpoctanuumii / J1. I1. Enmuzapos.
— 2-e u3n., nepepad. u gon. — Mocksa : Duepromsnart, 1982. — 264 c.

6 Hemies, 3. @. TemnosHepreTuueckue yCTaHOBKU U TEIUIOCHAOKeHHUE: yueb-HOe 1M0Cco-
oue st BTy30B / 3. ®@. Hemues, I'. B. ApcenbeB. — Mocksa : Dueprousnart, 1982. — 400 c.

7 TemnioBble ¥ ATOMHBIE SJIEKTPUUECKUE CTAHIIMU. J{UIITIOMHOE TIPOEKTUPOBAHUE : y4el-
HOE ImocoOue JiIs By30B / o oomr. pea. A. M. Jleonkosa, A. [I. Kagan. — Munck : Beiciias
mikoina, 1991. — 337 c.

8 Cokomnos, E. . Teruodukanms u TeraoBbie ceTr : yueOnuk ais By30oB / E. 5. Coko-
J0B. — 9-e U3 ., crep., 7-¢ u3m., crep. — Mocksa : MOU, 2001; 2009. — 472 c.

8.3 CoBpemennbie npogeccnoHaabHbIe 0a3b1 JAHHBIX H HH(POPMAIIHOHHBIE CIIPABOY-
Hble CHCTEMbI, HCI0JIb3yeMble IPH 0CyIecTBIeHUH 00pa30BaTe/ILHOIO MpoLecca Mo AUCIH-
IJIMHe

1. DnextponHo-Onbmoreunas cucreMa ZNANIUM.COM. [lorosop EIT 44 Ne 003/10
30c K3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnexTpoHHO-OMOMoTeuHas cucrema [PRbooks. JIunensznonnsiit norosop Ne EI144 Ne
001/9 na npenocTaBieHre JOCTYIIA K 3JIEKTPOHHO-O0nbmnoreunoii cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapra 2019 r.

3. DnekrponHo-6ubnuoreynas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13
Ha OKa3aHHUE YyCIIyT JOCTyna K 3JIeKTpOoHHbIM u3fanusam K3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4. UndopmanmonHo-cripaBouHble cuctemsl «Koneke»/ « Texakcnept». CornatieHue o
corpynuudecte Ne 25/19 ot 31 mas 2019 .

8.4 Tlepeuens pecypcoB MHGOPMALNHMOHHO-TEIeKOMMYHUKAIMOHHON ceTH «WHTep-
HeT», HeOOXOAMMBIX [IJISI 0CBOEHHSI AMCUUIJIMHBI (MOXYJIs1)

1. UBammos, A. ®opym nipoekta SMath [DnexTponHsIii pecypc] / A. MBamoB. — Pexum
noctyma: http://ru.smath.info/forum/;

2. TepMoarHAMHUYECKHE CBOMCTBA BOJABI M BOJSIHOTO Mapa [ DNeKTpoHHBIN pecypc] /
IAPWS Industrial Formulation 1997. — Pexxum poctyma: http://www.iapws.org/relguide/IF97-
Rev.pdf;
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3. benn, fIn. UnTepdeiic B3aumoneiicteus pyukuuii CoolProp [DnexTponnsiit pecypc] /
lan H. Bell and the CoolProp Team. — Pesxum noctymna:
http://www.coolprop.org/coolprop/HighLevel AP1.html;

4. benn, S1n. CBoiicTBa BIakHOTO Bo3AyXa [DnekrponHsiid pecypc] / lan H. Bell and the
CoolProp Team. — Peskum mocryma: http://www.coolprop.org/fluid properties/HumidAir.html.

8.5 JIunen3nonHoe U cBOOOAHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrevyeHmne, uc-
N0JIb3yeMoe IPH OCylIeCTBJICHNH 00pa30BaTe/IbHOIO NpoLecca 1o AUCHHUILINHE

Tabmuua 5 — [lepeyeHp UCTIONB3YEeMOro IPOTPAMMHOTO 00eCTIeUeHHSI

Haumenosanue 110 PexBU3UTHI / yCIOBHS UCTIOJIb30BAHUS

OpenOffice CBOOOTHAS TMIICH3HSI, YCIIOBHUS UCTIOIB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

SMath Studio CB0OOIHAS JIUIICH3US, YCIIOBHSI HCIIOIB30BAHUS 110 CChLIKE:
https://ru.smath.info

CoolProp Wrapper CBoOoHAas TUIICH3HUS, YCIOBUS HCTIOIB30BaHUS IO CCHUIKE:
(momonmuenne k SMath Studio) | https://ru.smath.info/0630p/CoolProp

9 OpraHu3aliMOHHO-TIEJarOrHYecKue yCJI0BHA

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca perjaMeHTupyeTcs yu4eOHbIM IIAHOM M pac-
NUCAaHNEM y4eOHBIX 3aHATHI. SI3bIk 00yueHus (permoaaBanus) - pycckuid. it Bcex BUJOB ay/Iu-
TOPHBIX 3aHATUN aKaJEMUYECKUN Yac yCTaHABJINBAETCS IIPOJOJDKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaJbHONH 00pa30BaTENbHONW TPACKTOpUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLUX JUCHMILIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIel, OCBOEHHBIX B MPOIIECCE MPEANIECTBYIONMIETO 00YUYEHUs, KOTOPBI 0CBOOOXKIaeT 00ydaroIie-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTeJIbHbIC TEXHOJIOTHH

VY4eOHbIii mpouecc MpH MpenojgaBaHiuK Kypca OCHOBBIBAETCS HA UCITOJIb30BAHUN TPAULIH-
OHHBIX, HMHHOBAIIMOHHBIX U MH(POPMALMOHHBIX 00pa30BaTeNbHBIX TeXHONOTUN. TpaaumoHHbIe
00pa3oBaTeNbHbIC TEXHOJIOTUU TIPEACTABICHBI JICKIIUSIMH U CEMUHAPCKUMU (TIPAKTUIECKUMH ) 3a-
HATHSIMU. IHHOBaIlmoHHBIE 00pa30BaTebHbIE TEXHOJIOTHUH HCIIONIB3YIOTCS B BU/I€ LIMPOKOTO MTPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeAeHUs 3aHaTuil. THpopmanronnsie oOpaso-
BaTeJIbHbIE TEXHOJIOIMH PEANNU3YIOTCS IyTeM aKTUBU3ALMH CAMOCTOSATEIbHON paboThl CTYICHTOB
B MH(OpMaLMOHHON 00pa30BaTeIbHON cperie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIGKITMOHHBIN KypC MPEAIoiaracT CHCTEeMaTH3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOTO IJIaHa.

Ha mrepBoii Jiekiuu JISKTOp 0053aH MPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIEHO K KaKOMY
0a3oBoMy yueOHUKY (yueOHHMKAM, yIeOHBIM MTOCOOUSIM) OyIeT MPOYUTaH KypC.

JIexIMOHHBIN KypC TOJDKEH J1aBaTh HAMOOJbINN 00beM HH(OpMAIuu 1 o0ecrednBaTh 00-
Jiee TIy0oKoe MOHUMaHUe y4eOHBIX BOIIPOCOB MPHU 3HAYUTEIHLHO MEHBIIIEH 3aTpaTe BPEMEHHU, YeM
9TO TpeOyeTcs OOJBITMHCTBY CTYJACHTOB HA CAMOCTOSTEIHLHOE N3YUCHHE MaTepHala.



9.3 3aHATHS CEMHUHAPCKOI0 THIIA

CemuHapckue 3aHATUS NPEACTaBIAIOT COOOM JeTaqu3alyio JISKIUOHHOIO TeopeThde-
CKOT0 MaTepuaa, IpOBOISATCS B LENAX 3aKPEIUIEHUsI Kypca U OXBAThIBAIOT BCE OCHOBHBIE pas-
JEJIBI.

OcHoBHOH (hOpMOI TPOBECHHSI CEMHHAPOB SBJSIETCS 00CYXIeHHe Hanboee mpoodiem-
HBIX U CJIOXHBIX BOIIPOCOB IO OTAEIbHBIM T€MaM, a TaKkXke pa300p NPUMEPOB U CUTYaLUil B aya1-
TOPHBIX YCIOBUSX. B 00s13aHHOCTH NpernogaBaTelis BXOIAT: OKa3aHHe METOJMYECKON MOMOIIN U
KOHCYJIbTUPOBaHHE CTYAECHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLIECHUBAETCS 110 CIEAYIOLIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, peAaracMple MpernoaaBaTeieM;

- y4acTue B AUCKYCCUSX;

- BBIIMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCUCTUPOBAHUE MPEIO0IaBATENI0 B IPOBEACHUN 3aHITUH.

OTBeT fosKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOXKHBIM, COEPKATh
CCBUJIKH HA UICTOYHHKHU.

JlokJ1apl ¥ ONIIOHUPOBAHUE JJOKJIAI0B IIPOBEPSIOT CTEIIEHD BJIAJICHUS TEOPETUUECKUM Ma-
TEpUaoM, a TAK)KE KOPPEKTHOCTb U CTPOI'OCTh PACCyKICHUM.

OneHuBaHUE 3a/1aHUMN, BBIITOJIHEHHBIX HA CEMUHAPCKOM 3aHATHUH, BXOJUT B HAKOIUIEHHYIO
OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4arOmUXcs MO JUCHUILIMHE (MOAYJII0)

CamocrosiTenbHas padoTa CTyIE€HTOB — 3TO IIPOLECC aKTUBHOTO, 1IEJIEHAIIPABJIEHHOT'O IIPU-
oOpeTeHusl CTYZ€HTOM HOBBIX 3HAHUH, yMEHUI 0€3 HeOCPEICTBEHHOI0 yyacTus pernoaaBarTes,
XapaKTePU3YIOMIUNCS MMPEIMETHON HalPaBICHHOCTHI0, 3()PEKTUBHBIM KOHTPOJIEM U OIICHKOH pe-
3yJITATOB AEATEIbHOCTU 00YYaroIerocs.

[enu camocTosTENbHOM pabOTHI:

- CUCTEMaTH3anus U 3aKpEIUICHUE NOJIyYEHHBIX TEOPETUUECKUX 3HAHUM U NPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriy0JieHue U pacIiipeHne TEOPEeTHUECKUX 3HaHU;

- (poopMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMAaTUBHYIO U CIPABOYHYIO JTIOKYMEHTALHUIO,
CIIELUAIIbHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEJIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJE€HTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHKE CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIU3allii;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIeMHUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHUYaIbHO WM TPyNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHon0rus opraHu3any caMoOCTOSTENbHONW pabOThI CTY/IEHTOB BKJIIOUAET UCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
MIPOXOJUTH B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CTyneHTbI TOJKHBI MTOAXOAUTh K CAMOCTOSTENIbHON paboTe KaK K HauBaXHEUIIEMyY cpe/l-
CTBY 3aKpEIUICHUS U Pa3BUTHSI TEOPETUUECKUX 3HAHUH, BEIpAaOOTKE €TMHCTBA B3IJI510B HA OT/1EIb-
HbIE BOIIPOCHI Kypca, IPHOOPETEHUs ONPEIeNICHHBIX HABBIKOB U HCIIOIb30BaHUS MPO(ecCHOHANb-
HOW JIUTEPaTypPhI.
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9.5 MeToanueckue yKazaHus 1Js 00y4aIOIIUXCS M0 OCBOEHHUIO M CIATIIMHbI

ITpu n3ydyeHun AUCHUILIMHBI 00YYaroIUMCs 11eJIeCO00Pa3HO BBIOIHATH CIEIyIOIIUe pe-
KOMEHJAINH:

1. U3yuenue yueOHOM TUCIUITIMHBI JOJDKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne u3yueHust KaKoro-JInbo pasfena 1o y4eOHUKY WIIM KOHCIEKTHBIM MaTepuaiaM
pPEKOMEHyeTCs 110 MaMSITH BOCIPOM3BECTH OCHOBHBIE TEPMUHBI, OIIPEACICHUSL, TIOHATUS pa3zena.

3. Oco6oe BHUMaHHE CIEAYET yICIUTh BBITOJIHEHHIO OTYETOB M0 MPAKTUYECKUM 3aHATUSIM
Y UHIUBU1YaJIbHBIM KOMIUIEKCHBIM 3a/IaHUSIM Ha CaMOCTOSITEIbHYIO PadoTy.

4. Best TeMaTuKa BOIIPOCOB, N3Y4YaeMbIX CaMOCTOSTENbHO, 33JJa€TCs Ha JIEKIUAX IIpenoja-
BaTeneM. MM ke paroTcs MCTOYHUKHU (B MEPBYIO O4Yepe/b BHOBb M3JAHHBIE B MEPUOANYECKON
HAY4YHOH uTeparype) Uit 0ojiee AeTaTbHOTO IOHUMAaHUS BOIIPOCOB, O3BYYCHHBIX Ha JICKIUH.

IIpu camocTosTENEHON POPAOOTKE Kypca 00yUdaroIrecs JOJKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNICHHs U (DaKThI;

- IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIUOHHOM 3aHATUU MaTe€pUa U JOMOJHHUTb €ro
C YY4E€TOM PEKOMEHAOBAHHOM 110 JAHHOW TEME JIMTEPATYPHI;

- U3yYUTh PEKOMEHIOBAaHHYIO JIMTEPATYPY, COCTABIATH T€3UCHl, aHHOTAIL[UN U KOHCIIEKTbI
Haun0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBINOIHATH 33/1aHUS, aHAJIOTMYHBIE ITPEIaraéMbIM Ha 3aHATHUSAX;

- HCIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl OHAA OLIEHOUHBIX CPEJICTB.

10 Onucanue MaTepuaIbHO-TEXHHYECKOI0 o0ecreyeHusi, He00X0AMMOro0 Il 0Cy-
HIECTBJIEHUS 00Pa30BATEJIbHOI0 MPOoIecca Mo JUCHUILINHE (MOIYJII0)

10.1 Y4eOHo-1200paTOpHOE 000pPYyAOBAHUE

Tabmuna 6 — [lepeuens o0opyaoBaHus 1a00paToOpun

Aynmutopust | HaumeHoBaHue ayaAuTOpUUN Hcnonb3yemoe o0opy10BaHue

228/3 BIl ®OTMT IlepcoHanbHbIE KOMIIBIOTEPHI
JlokanbpHast BEIYMCIUTENBHAS CETh

10.2 Texnuyeckue U 3JIeKTPOHHBIE CPEICTBA 00yUeHH S

[Tpu npoBeneHNnN 3aHATUI UCTIONB3YETCs ayUTOpuUs, 000pyI0OBaHHAs IIPOEKTOPOM (CTa-
LIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpaXkeHus npe3eHtauuil. Kpome toro, npu nposeneHun
JEKIHMHA U MPAKTUYECKUX 3aHATUNA HE00X0AUM KOMITBIOTEP C YCTAaHOBJIEHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00€ecrIedeHUEM I JEMOHCTPALMU MTPE3EHTALUH.

11 NuLbIe cBeneHus

MeToaunuyecKkue PEKOMEHIALUHA T10 oﬁyqenmo JIMII € OrPAaHUYICHHBIMHA BO3MOKHO-
CTAMHU 3/10POBbA U HHBAJIUIA0B

OcBoecHue JAUCIHHUITIIMHBI O6y‘{aIOH_II/IMI/IC$I C OIrpaHUYCHHBIMU BO3MOXKHOCTAMH 300POBBA
MOJKET OBITh OpTraHU30BaHO KaK COBMECTHO C IPpYyTHUMHU 06y‘-IaIOHH/IMI/IC$I, TaK U B OTACJIBbHBIX I'PYII-
nmax. HpCHHOHaFaIOTCSI CIICHHUAJIBHBIC YCIIOBUA IJIA IHOJYUYCHHA 06pa3013aH1/1;1 O6y‘{aIOH_[I/IMI/ICSI C
OIrpaHUYC€HHBIMH BO3MOXKHOCTAMHU 300POBbS.

HpO(beccopcxo-nez[aromqecxnﬁ COCTaB 3HAKOMHUTCA C HCI/IXOJIOFO-(I)I/I3I/IOJIOFI/I"IGCKI/IMI/I
0COOECHHOCTSAMU O6yanOIHHXCH HWHBAJIWJ0B U JIMII C OrpaHUYCHHBIMHA BO3MOXHOCTAMHU 3J0POBbA,
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WHIVUBUTyTbHBIMH TTPOTpaMMaMi peaOuiuTalui HHBaIUA0B (pu Hamu4un ). [Ipu HeoOxoaumo-
CTH OCYIIECTBIISIETCS JOTOIHUTENbHAS MOJACPKKa IPETOJaBaHUsI ThIOTOPAMU, IICUX0JIOTaMH, CO-
[UAITbHBIMU pa0OTHUKAMHU, IPOIIEIIINMHU ITOATOTOBKY aCCUCTEHTaMHU.

B cootBetrcTBUUM ¢ MeToAMYEeCKUMU pekoMeHaauusiMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce MpeaoiaraeTcsi HCIoJIb30BaTh COIIMAIIBHO-aKTUBHBIE B pediiek-
CUBHBIC METOBI O0YUCHHSI, TEXHOJIOTUU COITUOKYIBTYPHOU peaOIINTAIIUH C LIEThI0 OKA3aHUS T10-
MOIIM B YCTAHOBJIEHUU TMOJHOLIEHHBIX MEKJIMYHOCTHBIX OTHOLICHHH C APYTUMU CTYIACHTAMHU, CO-
31aHUU KOM(OPTHOTO TICUXOJIOTMYECKOTO KIMMaTa B cTyneHdeckoi rpymrme. [lonbop u paspa-
00TKa y4yeOHBIX MaTepHaJIOB MPOU3BOAATCS C YUETOM IMPEAOCTABICHUS MaTepUaia B Pa3IMyHbIX
dbopMax: ayauanbHON, BU3YaIbHOW, C MCIOJIB30BAHUEM CIEIUAIBHBIX TEXHUYECKUX CPEJICTB H
MH(OPMALIMOHHBIX CUCTEM.

OcBoenune nucuuruirab Turamu ¢ OB3 ocymiecTBisieTcs ¢ UCIIOIB30BaHUEM CPENICTB 00Y-
YeHHsI 00IIEro U CHelHalbHOTO Ha3HaYeHUS (IEPCOHAIBHOTO U KOJUIEKTUBHOTO MCTIOJIb30BAHMS).
MartepuanbHO-TEXHHUECKOE OOECTICUeHUEe NPEIyCMAaTPUBACT TMPUCIIOCOOJICHHE ayIUTOPUN K
Hyx71aMm aun ¢ OB3.

dopma MpoBeJeHUsT aTTECTAlUU ISl CTYJACHTOB-UHBAIMIOB YCTAHABIMBACTCS C YUYETOM
WHAUBUAYAIbHBIX NIcuXopu3nueckux ocodennocrei. s cryaentoB ¢ OB3 mpenycmarpuBaercs
JOCTYITHAsi popMa MPEeAOCTaBIICHUS 3aJaHUI OLICHOYHBIX CPEJICTB, @ UMEHHO:

- B ICYATHOI UJTU JIEKTPOHHOM (hopme (17151 TUI] ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEIHLHOTO
amnmnapara);

- B TIeYaTHOU (popMe WM ANEKTPOHHOU (hopMe ¢ yBEIMYECHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIS1 JIUII C HAPYIICHUSIMU CIIyXa, Pe4H, 3PCHHS);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUs BCIYX (JIJIS1 JIULL C HAPYIICHUSMU 3PEHHUS).

CryneHTaM ¢ MHBIMIHOCTHIO YBEIUYMBACTCS BPEMsl Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. J[J1s1 TAKMX CTYJEHTOB MpelycMaTpUBaeTCs OCTymHas ¢popMa mpeocTaBie-
HUS OTBETOB Ha 33JIaHUs, & UMEHHO:

- IUCbMEHHO Ha Oymare Win HabOpOM OTBETOB Ha KOMITbIOTEpE (ISl JIUIL] C HAPYIICHUSIMU
clIyxa, peun);

- BEIOOPOM OTBETa M3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIL30BAHUEM YCIIYT acCHUCTeHTa (st
JIUI] C HAPYIIEHUSIMUA OMTOPHO-IBUTATEIILHOTO aIlapara);

- YCTHO (AA71s1 JIUII C HAPYIICHUSIMU 3PEHHS], OOPHO-IBUTATEIHLHOTO arapara).

[Tpu HEOOXOMUMOCTH 1JIsi OOYHAIOIINXCS ¢ HHBATUAHOCTBIO MPOIIEAypa OLEHUBAHUS pe-
3yJbTaTOB O0YYEHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«TexHoaorus MPOoU3BOJACTBA 3JICKTPOOHEPIUHA U TCILIOTHD»

HanpaBneHI/Ie IIOArOTOBKH

13.03.01 TermiosHepreTuka 1 TEIJIOTEXHUKA

Hanpasiiennocts (mpoduiie) oOpa3oBaTenbHON = TemIoBbIC AIEKTPUISCKUE CTAHIINN
IPOrpamMMBbI

KBanuduxarus BeITyCKHUKA

bakanasp

I'on Havama moaroroBkw (1o yueOHOMy Tutany) | 2020

dopma 00yueHust

Ounas gopma

Texnonorus o0y4eHus Tpanunuonnas
Kypc Cemectp TpyaoeMKkocTs, 3.€.
4 7 5

Bun nmpomexyTodHOM arTecTauuu

ObecnieunBaroliee moapasaesieHue

DK3aMeH

Kadenpa «TennoBble sHEpreTHYECKUE YCTAaHOBKH»
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1 [lepeyeHb MIIAHUPYEMBbIX Pe3yJIbTATOB 00yUEeHHS M0 AUCHUIJINHE (MOAYJII0), COOT-
HECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JTOCTUKECHHUS

Ko n naumenoBanue
KOMIIETEHIINU

Nunukatopel 1OCTHXKEHUS

[Tnarupyemblie pe3ynbTaThl 00y-
YEHUS 10 JUCIUILIHHE

[IpodeccronanbHbIe

ITIK-5 Cnoco6eH BbI-
MOJTHATH pabOTHI 11O
OCBOCHUIO U JIOBOJKE
TEXHOIOTHYECKUX
MIPOLIECCOB MPOU3BO/I-
CTBa TCIUIOBOU U
BJIEKTPUYECKON IHEP-
TUH

[1K-5.1 3HaeT OCHOBHOM TEXHO-
JIOTUYECKHI LUK TPOU3BOJICTBA
TEIIOBOM U 3JIEKTPUUYECKOU
SHEPrUH Ha TEIUIOBBIX AJIEKTPU-
YEeCKUX CTaHIUAX, 000pyI0BaHNE
TEXHOJOTMYECKON CXEMBI, CIIO-
COOBI COBEPILIEHCTBOBAHUS TEX-
HOJIOTUYECKHUX MPOLIECCOB
[1K-5.2 Ymeer onpenensars cro-
coObI COBEPILIEHCTBOBAHUS TEX-
HOJIOTHYECKHUX TPOIECCOB
I1K-5.3 BnageeTr HaBbIKaMu pac-
YeTa TeIUIOBBIX CXEM JJIEKTPO-
CTaHUH

3nath: OCHOBBI METOJUK BHIOOpA
U pacyeta 000pyJOBaHUS U OC-
HOBHBIX ITAPAMETPOB MPOU3BO/I-
CTBa DJICKTPOIHEPTUU U TEIUIOTHL.
VYwmers: Knaccudunuposars ten-
noBbie cxeMbl TOC nu ADC, onpe-
JIEJISITh XapaKTePUCTUKH U pac-
cuuThIBaTh nokazarenu TOC u
ADC. O6ocHOBBIBaTH BHIOOP 000-
PYJIOBaHHUS U BBITIOIHATH PACYEThI
MIPOU3BOICTBA JIEKTPO- U TEILIO-
BOU SHEPIHUH.

Bnaners: HaBbikamu uteHus TeX-
Hosornueckux cxeMm TOC u ADC.
HaBbikamu paOoThI ¢ pa3TuyHbIM
000pyI0BaHUEM U OIpeIeICHUEM
UX OCHOBHBIX ITAPaMETPOB.

Tabnuua 2 — [Nacopt ¢oHa OIIEHOYHBIX CPEJICTB

®opmu- | Hammeno-
Kontpommpyemsie
pyemast BaHUe
paszensl (TeMbl) xoMme- | ouemodHoro [Toka3zaTenu olieHKH
JVCIATUTHHBI
TEHITHSI CpecTBa
Bce pazzaensl [IK-5 | Koncnekr - ONTUMAaJIbHBIN 00beM TeKkcTa (He Oosee o1-
JUCLUTUTMHBI JEKIUH HOMW TpeTH OpUTHHANA);
- JOTHYECKOE TIOCTPOCHHE M CBA3HOCTH TEK-
CcTa;
- IOJIHOTA/ TTyOMHA U3JI0KEHUs MaTepHana
(HaiMuue KIFOYEBBIX MOJIOKEHUH, MBbICIIEH);
- BU3yauIn3anust HH(pOpMaIiu Kak pe3yabTar
ee 00paboTKH (TaONHULIBI, CXEMBI, PUCYHKH);
- ohopmiieHHE (aKKYpPaTHOCTD, COOJTIOICHHE
CTPYKTYpPbI OPUTHHATIA).
3ananus - CIIOCOOHOCTh aHAIU3UPOBATH U 0000111aTh
npakTuye- | MHQPOpMaIuio;
CKHUX - CIOCOOHOCTh CHHTE3UPOBATh HOBYIO MH-
3aHATHH dopmanuio;
- CIOCOOHOCTH JIeNaTh 000CHOBAHHBIC BBI-
BOJIbI HA OCHOBE MHTEpNpeTalnu HHpopma-
IIUH, Pa3bsICHEHMUS,
YCTaHOBJICHHE TPUYMHHO-CJIEICTBEHHBIX CBSI-
3€H, BBISIBJICHUE 3aKOHOMEPHOCTH.
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PacuetHo-
rpadude-
cKast
pabora

Cooepoicarnue pabomui:

- IOHUMAHUE METOJIUK PAaCYETOB U HABBIK UX
PUMCHCHHUS;

- IOJIHOTA BBINIOJIHEHHUSI 33/ 1aHHUS;

- KQ4eCTBO BBINOJHEHUS PACUETOB;
- IOCTaTOYHOCTH TOSICHEHUH.

Kauecmeo oghopmnenus:

- CTETICHb COOTBETCTBHS opopMmieHus pede-
para PJ] 013-2016.

Sawuma KII:

- COOTBETCTBUE OTBETOB MOCTABJICHHBIM BO-
mpocam;

- BJIaJICHUE MAaTEPUATIOM.

2 MeToanyeckue MaTepHaJibl, ONpe/eisiiolue Npouexypbl OleHUBAHUA 3HAHMIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youmue npouecc ¢popmupona-
HHUS KOMIIeTeHIM A

Mertoanyeckre MaTepuabl, ONpeAeSIONINe MPOeTyphl OICHUBAHUS 3HAHUH, YMEHHUH,
HaBBIKOB M (WJIM) OMBITA ESATEIBHOCTH, IPEICTABICHBI B BHJIE TEXHOJIOTUYECKON KapThl TUCIIHU-
IUTMHBI (Tabnuua 3).

Tabmuna 3 — TexHonoruueckas Kapra

Haunmeno- Cpoku [Ixana Kpurepun onenuBanus
BaHUE BBITIOJIHE- | OLICHU-
OLICHOYHOI'0 HUs BaHUs
CpencTBa
7 cemecTp
IIpomexyTouynas arrecTanus B popme «IK3aMeH»
Koncmoexr B 30 30 6amioB - CTyACHT MOJHOCTHIO MOATOTOBHII
JIEKIUI TCICHUC 0aIOB | KOHCIIEKT JEeKIUA. AKKYpaTHO 0(OPMIEHO
cemecTpa rpaduyeckas 1 TEKCTOBBIE YaCTH KOHCIIEKTA.

24 Gaia — CTYJIEHT TTOJIHOCTBIO MOJTOTOBUIT KOHCIIEKT
nexkuuid. Ecte 3ameuanus k oopMiIeHUIO
rpaduyecKoil 1 TEKCTOBOM YacTsIM KOHCIIEKTa.
18 6amnoB — KoHcriekT He MOTHBIN (OTCYTCTBYIOT HE
6onee 1 nexuun). HeGpesxxHoe odhopmiieHne
KOHCIIEKTA.
12 6annoB— B KOHCHEKTE OTCYTCTBYIOT 2 JEKIUH.
Hebpexxnoe opopmieHre KOHCIIEKTa.
0 6aymIoB — OTCYTCTBYET OOJIee 2-X JICKITUH.

3anaun B 40 | 40 Gamnos - 3amanKe MO pabOTE BHIMOJIHEHO B ITOJIHOM

npakruye- | TCICHHC 6amwioB | o6beme. CTyIEHT TOYHO OTBETHII HA KOHTPOJIBHBIE

CKHX CcEMECTpa BOIPOCHI, CBOOOHO OPUEHTUPYETCS B MIPEATIOKEHHOM

3aHATHN peILIeHNH, MOXET €ro MOAU(PUINPOBATH MPH
W3MEHEHUHU ycnoBus 3a7auu. OTUeT BBIOJIHEH
aKKypaTHO U B COOTBETCTBUHU C IPEAbIBIISIEMBIMU
TpeOOBAHUSIMHU.
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30 6atoB - 3a7aHKE IO pabOTE BBHITOITHEHO B MIOJTHOM
oobeme. CTYJICHT OTBETHII HA TECOPETUUYCCKHEC
BOTIPOCHI, UCTIBITHIBASI HEOOJIBIIINE 3aTPY THCHHUS.
KagectBo opopmiieHus otdera k padbore He
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSIM

20 GaioB - CTYJIEHT MPaBUIIBLHO BBIMOJIHUII 3aJaHUE K
pabote. CocTaBuI OTYET B yCTAaHOBIICHHOH (opme,
MIPECTABUJI PEIICHUS OOJBIIMHCTRA 3aIaHHH,
MPEyCMOTPEHHBIX B paboTe. CTyIeHT HE MOXKET
MOJTHOCTBIO OOBSICHUTH MOJyYEHHBIC PE3yJIbTAThI.

(0 GaJuIoB - CTYZICHT HE BBITIOJHUJ BCE 3aaHUsI Pa0OTHI
U HE MOXKET OOBSCHUTD MOJIYUYCHHBIC PE3YJIbTATHI.

Pacuetno-
rpaguue-
cKas
pabora

Ilocnenuas
HEeIens

40
0aJuIoB

40 6amtoB - CTyZE€HT MOJHOCTBIO BBHITTOJHIII 3a/IaHHE,
MOKa3ajl OTJIMYHbIC YMEHHUS U HABBIKU B paMKaX yCBO-
eHHOTO yueOHoro matepuaia, PI'P opopmiiena akky-
paTHO M B COOTBETCTBHHM C MPEIBSIBIsIEMbIMU TPeOOBa-
HUSMH.

30 6autoB - CTyCHT MOJTHOCTHIO BBITIOJIHUJI 33]IaHUe,
MOKa3aJl XOPOIINEe YMEHHS HAaBbIKUA B paMKaX yCBOCH-
HOTO y4eOHOTO MaTepHuaa, Ho He CMOT 000CHOBATh
ONTUMATBHOCTD MPEIOKEHHOTO PEIICHHUS], TOMYIIECHbBI
OJIHA WJTK JIB€ HETOYHOCTH, €CTh HEOCTATKH B 0POPM-
JICHUU.

20 6amtoB - CTyZEHT MOJHOCTBIO BBHITTOJHIII 3a/IaHHE,
HO JIOITYCTHJI CYIIECTBEHHBIE HETOYHOCTH U IpyObIe
OIMOKH, HE MPOSBUII YMEHHS TIPABUIILHO HHTEPITPETH-
pOBaTh MOJIyYEHHBIC PE3YJIbTaThl, KAU€CTBO OopmIIe-
Hus PI'P nMmeer HeTOCTaTOYHBIN YPOBEHD.

0 6amtoB - CTyJIeHT HE TIOTHOCTHIO BBITIOJHIII 33]1a-
HUE, TIPU 3TOM MPOSIBUI HEIOCTATOUHBIN YPOBEHb yMe-
HUM ¥ HAaBBIKOB, a TAK)K€ HECITOCOOEH MOSICHUTD TOTY-
YEHHBIN pe3yJbTar.

Texkymmi
KOHTPOJIb:

110
0aJ1710B

DK3aMeH

Ha »x3ame-
HAILIMOHHOM
ceccuu

50
0aJUIOB

50 6amnoB - CTyJeHT NpaBUIbHO OTBETUII HA TEOPETH-
yeckuit Borpoc oustera. [lokazan oTiMyHbIE 3HAaHUS B
pamMKax yCBOEHHOro yuyeOHoro Matepuana. OTBeTUI Ha
BC€ JIOTIOJIHUTEILHBIE BOTIPOCHI.

40 6annoB - CTyJeHT OTBETHJI HA TEOPETUUYECKHI BO-
npoc OumneTa ¢ HeOoIbIMMHI HETOUHOCTSIMU. [Tokazan
XOpOIITUE 3HAHUS B paMKaX YCBOEHHOTO y4eOHOTO Ma-
tepuana. OTBETHJI Ha OOJIBIIMHCTBO JOTOTHUTETHHBIX
BOIIPOCOB.

25 6amioB - CTyZeHT OTBETHJI Ha TEOPETUUECKHI BO-
mpoc OuieTa ¢ CyIecTBeHHBIMH HeToUHOCTsIMH. [Toka-
3aJ1 yI0BJIETBOPUTEIHHBIC 3HAHUS B paMKaX yCBOCH-
HOTOo y4eOHOTO Marepuaia. [Ipu oTBeTax Ha TOMOIHU-
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TEeJbHBIE BOMPOCH! OBUIO TOMYIIIEHO MHOTO HETOYHO-
CTeH.

0 6amoB - [Ipu oTBeTEe Ha TEOPETHUECKUI BOIIPOC OH-
JIeTa CTYJEHT IIPOJIEMOHCTPUPOBAI HEOCTATOYHBIM
ypoBeHb 3HaHui. [Ipu oTBeTax Ha AOMOIHUTEIbHBIE
BOIPOCHI OBLJIO JIOMYIIIEHO MHOXECTBO HEMPABMIIBHBIX
OTBETOB.

HUTOI'O: 160
0aJ1710B

Kpurtepnu oneHku pe3y/1bTaToOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MaKCUMaIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYAOBJIETBOPUTEIILHOY» (HEAOCTA-
TOUYHBIN YPOBEHB JIJIsl IPOMEXXYTOUYHOM aTTecTalK 110 JUCLUIUIMHE);

65 — 74 % OoT MaKCUMaJIbHO BO3MOYKHON CyMMBI 0AJJIOB — «yIOBJIIETBOPUTEIHHO» (ITOPOTOBBIH
(MUHHMAIBHBIN) YPOBEHB);

75 — 84 % 0T MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);

85 — 100 % oT MakcuManbHO BO3MOKHOI CYMMBI OAJIJIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJlbHbIN) YPOBEHB)

3agaHus 1/l TEKYIIero KOHTPOJIs

CoBOKYMHOCTh 3a7lau MPaKTHUYECKUX 3aHATHH M 3aJaHus K JIabopaTOpHBIM paboTam, a
TaKXKe, 33/1aHNs Ha KypCOBYIO U pacyeTHO-Tpaduueckoil padboThl AMCUUILIUHBI «TexHonocus npo-
uU3800cmea 31eKmpo3IHep2uU u menjiomol» cPOpMyIupOBaHa B METOIMYECKUX YKA3aHUSAX:

— o0mwmii cereBol pecypc (IocTynm W3 JOKadbHOM KommbloTepHOH cetu DPOTMT)
\\1.1.1.30\Shared\ TemnoBsie snekrpuueckue craniuu\d kypc\TTITID.

Ilpumep munogoii npakmuueckoii 3a0a4u.

Omnpenenuth pacxol mapa Ha TypOuny. [locTpouth mponecc pacuupeHus napa B aua-
rpamme |-S.

Pacuérnas momuocts TypOounsl N,=60 MBT JlaBienue napa rnepej CTOnOpHbIM KJIallaHOM
po=12,8 MIla TemnepaTypa napa nepez cronopHslM kianasoM tg=550 °C JlaBiieHue Ha BBIXJIONE
Typ6unsl p«=0,004 MI]a.

3adanue K pacuemno-zpaguuecxkoii pabome
«Pa3paboTka 1 npeaBapUTENbHBIN aHAIN3 TEIUIOBOM CXeMbl TypOOYCTaHOBKMY

I) Tema PI'P onpenensiercs MHAMBUAYATBHO IS KAXKIOTO 00YYAIOIIErocs M COracyercs ¢ TeMO
IpeCTOosIEeH BBITYCKHOM OakanaBpckoi paboThl U MPEACTABISIET THIT U UICXOJHbIE TaHHbIE KOH-
KpeTHOW mapoTypOMHHOM ycTaHOBKU. [IprMepsl mapoTypOUHHBIX yCTaHOBOK:

K-300-240

T-180-130

I1T-60-130/13
I1) TTepeuens BonpocoB, moieKamux pazpadotke B PI'P:
1 TennoBas cxeMa M €€ ONUCaHue 331aHHON TYpOOYCTaHOBKHU

1.1 TenutoBas cxema TypOOYyCTaHOBKH.

1.2 CocraB TemnoBoi cxeMbl TypOOYyCTaHOBKH U €r0 0O0CHOBaHHE.

1.3 [NacriopTHBIE XapaKTEPUCTUKU DIIEMEHTOB TEIUIOBOW CXEMBI.

1.4 Onucanue paboTHI TEMIOBOM CXeMbI TypOOYCTaHOBKH.
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2 OnpeneneHue XapakKTEPUCTHK U pacyueT 3aJlaHHbIX IMOKa3aTesIei TETIOBOM CXeMbl TypOoycTa-
HOBKH
2.1 TlpoexTupoBaHue pacrpeieieH s pereHepaTuBHOro MOA0rPeBa Mo MOA0TPEBATENAM
2.2 Onpenenenue naBieHUs] KOHACHCAIIMY TTapa B PET€HEPATUBHBIX MTOIOTPEBATEIISAX
2.3 IlocTpoenue mpoiiecca pacIiMpeHus mapa B TypOuHe
2.4 OmpeneneHue TepMOJIUHAMUYECKHIX MTapaMETPOB MOTOKOB Mapa, OCHOBHOTO KOHJICH-
caTa U JpeHaxka Ha BETBAX TEIIOBOM CXEMBbI.

KOHmpOJleble B80NPOCHL K IK3AMEHY

TennoBas 53KOHOMUYHOCTb U SHEpreruyeckue nokasarenu KOC.
Pacxoapl mapa, Temia u Tomuba Ha KOC 6e3 mpoMekyTOUHOro neperpesa mnapa.
Pacxonpl mapa, Teria u Toruea Ha KOC ¢ mpoMekyTOYHOTO Ieperpena mnapa.
Pacxonpl mapa u Temia Ha TypOOYCTaHOBKAaX C MPOTUBOAABICHUEM.
Pacxozpl mapa u Temia Ha TypOOyCTaHOBKaX ¢ KOHACHCAlMelH U 0TOOpaMH mapa.
Koadduuumentsr monesnoro aeiicreus TOLI.
Pacxonnl TomuBa na TOL,
CpaBHenue temnoBoi skoHoMuyHoctu TOL u KOC.
CpaBHeHue TeroBoi SKOHOMUYHOCTU TOL 1 pa3ienpbHON yCTaHOBKH.
3aBUCUMOCTH TeI10BoM skoHOMUYHOCTH KOC 0T HauanpHBIX IapaMeTpoB 0€3 IPOMEXKY-
TOYHOTO Meperpena napa.

11 3aBucumoctsb TemI0BOM 3K0OHOMUYHOCTH KOC OT HavanbHBIX MApaMeTPOB C MPOMEKYTOU-
HOTO MEPErPEBOM Iapa.

12 CoBwmemieHHBIC HaYaIbHBIC TAPAMETPHI TTApa.

13 [TapameTpsl IPOMEKYTOYHOTO MIEPETPeBa mapa.

14 3aBucumoOcCTh TEXHUKO-IKOHOMUYECKUX MapameTpoB TOLl oT HauanbHBIX MapaMEeTPOB
napa.

15 [Ipomexyrtounslii neperpes napa Ha TOLL.

16 IloBepXHOCTHBIE M CMEIINBAIOLINE PEreHEPATUBHBIE IOJOTPEBATENH.

17 Kna typ6oycTaHOBKH 110 MPOU3BOACTBY paOOTHI Mapa, MOIHBIN KIJ] TYpOOYCTaHOBKHU U a0-
COJIFOTHBIH KIJT TYpOOYCTaHOBKH.

18 KoaddunmeHt He10BBIPaOOTKH SHEPTHH.

19 BeipaboTka 371€KTpOIHEPrUH HAa BHYTPEHHEM TEIJIOBOM MOTPEOICHHH.

20 BeipaboTKa 3JIEKTPOIHEPTHH HA BHEITHEM TETJIOBOM ITOTPEOICHHH.

QOO NO O WDNPEF

[EEN
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Jlucr perucrpaunu usMenenunii k PII/{

Howmep nporokona 3acenanust kadeapsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PTIT




