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1 BBenenue

PaGouas mporpamMMa u GOHJ OIICHOYHBIX CPEJCTB TUCIUILTUHBI «OCHOBBI IKCILTyaTalluN
TEIUIOBBIX 3JIEKTPUUECKUX CTAHIIMI» COCTaBIEHBI B COOTBETCTBHH C TPEOOBAHUSIMH (eaepalib-
HOT'O TOCYJapCTBEHHOTO 00pa30oBaTEIbHOrO CTaHJApTa, YTBEPKICHHOTO IMpUKa3oM MmuHOOpHA-
yku Poccuiickoit @eneparuu Ne 143 ot 28.02.2018 r., 1 ocHOBHO# ITpodecCHOHAIEHON 00pa3o-
BaTEJIbHOM MPOTrpaMMBbl OATOTOBKH « T e€IIOBbIE 3JIEKTPUYECKUE CTAHIIMIY 110 HAMPABIICHUIO TTO/1-
rotoBkH «13.03.01 TennosHepreTrika U TEIIOTEXHUKA.

[IpakTyeckass MOJATOTOBKA peaJM3yeTcss Ha OCHOBE MPO(ECCHOHAIBHOTO CTaHAapTa
20.014 «PaboOTHUK MO OpPraHU3aIlMK SKCIUTyaTalliy TETUIOMEXaHUYECKOTO 000PYI0BaHUS TEILIO-
BOM 3JIEKTPOCTAHIIMNY, YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA TPyAa U COLMAIBHON 3aIUThI
Poccutickoit ®eneparuu ot 08.09.2015 Ne 607H (3apeructprupoBaH MHUHHCTEPCTBOM FOCTUIIUH
Poccuiickoit ®eneparuu 07.10.2015 r., peructparmonnsiii Ne 39215).

3amaun 1) ocBOeHUE ycTpoHCTBA, METOAMK pacyéTa mapaMeTpoB U MPaBUII IKCILTya-
AVCHUTITTNHBI tauu cucteMm I1TY;
2) (hopmMupoBaHEe YMEHHI U HaBBIKOB IpoekTupoBanus cuctem [TV
3) ocBoeHHE TeopeTHdecKUX OCHOB aKciuryaTanuu [ITY B HOpmaibHBIX
YCIIOBUSIX U HA IEPEMEHHBIX PEXKUMAX;
4) oTpaboTKa HABBIKOB MPOBEJCHUS AHATUTUYECKOTO W IKCIIEPUMEHTAIb-
HOTO uccienoBaHus xapaktepuctuk cucreM [ITY B maboparopHbix ycio-
BHSIX.
OcHoBHBIE Pazgen 1. YcrpoiictBo 1 0cHOBBI 3kciutyartauuu cuctem [ITY.
paszenbl / TeMbI | Pasnen 2. OCHOBBI HOpMaIbHO# SKcryaTamuu [ITY.
AUCTIATUTAHBI Pasyien 3. OCHOBBI TEOPHH O TepeMeHHbIX pexumax [1TY.

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 AMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKeHHs] KOMIIeTeHI U

HpOHCCC HU3YUYCHUA JUCHUITIIMHBI «OCHOBEI OKCILTyaTallui TCIJIOBBIX JJICKTPUYCCKHUX
CTaHIIMI» HalpaByieH Ha (OpMUPOBAHKE CIEAYIONUX KomneTeHuii B coorBercTBuu ¢ ®I'OC BO
¥ OCHOBHOM 00pa3oBaTesIbHOM Mporpammoit (Tadmuma 1):

Tabauna 1 — KoMnereHIIMM 1 HHANKATOPBI UX TOCTHKEHUS

Kox u Haumeno-
BaHHE KOMIICTCH-
185071

[Tnanupyembie pe3ynbTaThl 00YISHHS IO
JUCLIUIUIUHE

Nuaukatopel JOCTUXKEHUS

[IpodeccronanbHbIe

ITK-5 Cnocoben
BBITIOJTHSATH Pa-
OOTHI 110 OCBOE-
HUIO W IOBOJIKE
TEXHOJIOTHUECKHUX
MPOIIECCOB IMPO-
W3BOJICTBA TEIIO-
BOU M 3JIEKTpHUYE-
CKOU DHEPTUH

[IK-5.1 3Haer ocHOBHOI
TEXHOJIOTUYECKHUM LUK
IIPOU3BOJICTBA TETNIOBOU U
JIEKTPUYECKON SHEPTUHU Ha
TEIJIOBBIX JIEKTPUUECKUX
CTaHIIMSIX, 000pyIOBaHHE
TEXHOJIOTUYECKON CXEMBI,
CIOCOOBI COBEPITICHCTBOBA-
HUS TEXHOJIOTMUYECKUX
MIPOLIECCOB

3HaTh pEXHUMBI PabOThl U OCHOBHBIE Ipa-
BWJIAa DKCIUIyaTalUM OCHOBHBIX CHCTEM
IITY, oCHOBBI HOPMaJILHBIX U IEPEMEHHBIX
pexxumoB padotsl IITY TOC.

YMeTh Ki1accupUIUpoBaTh CUCTEMbI, OPHUEH-
THPOBAThCSA B CXEMAax, BBINOJIHATH THUIIOBBIE
pacuérbl, pa3pabaTbiBaTh aJIrOPUTMBI JIEH-
CTBHUM IO HCIOJB30BAHUIO CUCTEM; OLICHU-
BaTh A3PPEKTUBHOCTH Hcnonb3oBanus [ITY B




[1K-5.2 Ymeer onpenenatb | HOPMaJbHBIX U OCOOBIX YCIOBHUSX IKCIUTya-
CIOCOOBI COBEPILICHCTBOBA- | TAlLlUU.

HUS TEXHOJIOTMYECKUX VIMeTs HaBBIKM YTEHUS CXEM, IIPOBEICHMS
IIPOLIECCOB TEXHUKO-IKOHOMMYECKUX PACUETOB U DKCIIE-
I1K-5.3 Bnaneer HaBbIKaMHU | pUMEHTAJIBHOTO MCCIIEA0BAaHUS XapaKTEpH-
pacuera TEeIUIOBBIX CXEM ctuk odopynosanus [ITY, cocraBnenus rpa-
3JIEKTPOCTAHIUI ¢ukoB mycka u ocranosa [ITY, TexHonoru-

YEeCKHUX KapT KOHTpouIst cocTosiHust TY, mosib-
30BaHUs JUarpaMMaMH JIJIs BRIOOpa pekuMa
pa6oter TY.

3 MecTo AUCHHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucrurmiria « OCHOBBI SKCILTyaTaI[MK TEIUIOBBIX JICKTPHUSCKUX CTAHIIUID H3ydaeTCs Ha
5 kypce, 9 cemectpe.

JIuCIMIIMHA BXOJAUT B COCTaB 0J10Ka 1 «J{uCuuIuimHbl (MOYIIN)» U OTHOCHTCS K 0a30BOM
YacTu.

JInst OCBOGHUSI IUCIMIUIMHBI HEOOXOIMMbI 3HAHUSI, YMEHHUS, HABBIKK M / WJIH OIBIT MPaK-
THYECKOH eATeNbHOCTH, ChOpMUPOBAHHBIE B TIPOIIECCEe M3YyUCHHS TUCIMIUIMH / IPaKTHK: «BBe-
JIeHUE B PO ECCHOHATIBHYIO eITEIbHOCTh, « TEIIOMEXaHUUECKOe U BCIIOMOTaTelIbHOE 000py-
JIOBaHME 3JIEKTPOCTaHIM», «KoTeabHble YCTAHOBKHM U TaporeHeparopbl», « TypOUHbI TEIIOBBIX
U aTOMHBIX 3JIEKTPHUYCCKHUX CTaHIUi», «J[BUraTenn BHYTPEHHEro cropanus», «Bomomomro-
TOBKa», «Texnoiorus MMPOU3BOACTBA JJICKTPOSIHCPTHUU U TCIJIOTLI», ((HpOH?}BOI[CTBCHHZUI pak-
THKA (TEXHOJIOTHYECKAsK IPAKTHKA).

I[I/ICHI/IHJII/IHa «OCHOBBI OKCILTyaTallkuu TCIIJIOBBIX 3JICKTPHUYCCKUX CTaHLII/II\/JI)) B paMKax BOC-
UTATEeIbHOM pabOThI HarlpaBjieHa Ha (OPMUPOBAHKE Y O0YYAIOIINXCS YyBCTBA OTBETCTBCHHOCTH
U yMEHHS apryMEHTHPOBaTh, CAMOCTOSATEIBHO MBICINTh, PAa3BHBAET TBOPUYECTBO, Mpodeccho-
HaJIbHBIC YMEHHsI, CACTEMY OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTD 3a BBIMIOJHEHHE yIeOHO-TIPO-
N3BOJCTBCHHBIX 3aIIaHHfI uT.O.

4 O0beM AUCHHMILIMHBI (MOAYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHX YacoB, BbIIeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4alomuxcs ¢ npenojaaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOATEJIBHYIO padoTy 00y4arommxcst

O6m1ast Tpy10eMKOCTh (00BEM) TUCIUIUIMHBI COCTaBIIAET S 3.€., 180 aka. yac.
Pacnipenenenne oobeMa AUCHMILTUHBI (MOIYJS) TIO BUJAM y4eOHBIX 3aHATHI MpEIcTaB-
JIeHo B Tabnure 2.

Tabmuua 2 — O6beM AUCHUILTUHBI (MOYJIs) IO BUJAM YUeOHbIX 3aHATHIH

O0BEM QUCIUILINHEI Bcero aka-
JeMuye-
CKHX 4acoB

OO11ast TPy10€MKOCTh IUCIUIITUHBI 180

KonrTakTHas aynuTopHas padora o0y4awoummxcs ¢ npenogasaresieM (1o Bu- 16

aaM y4eOHbIX 3aHSITHI), BCEro

B Tom 4ucie:




3aHATHS JIEKIIMOHHOT0 THIA (JICKIIMH U UHBIE ydeOHbIE 3aHATHS, IIPETyCMaTPU-
BalOIllME MPEUMYIIECTBEHHYIO Iepenady yueOHOMl MHpopManuu mneaaroruye-

CKUMH pabOTHHUKAMHN )

3aHATHSA CEMHMHAPCKOI0 THIA (CEMHHAphbl, NPAKTHUUECKUE 3aHATHUSA, MPAKTH-
KyMbl, TabopaTopHbIE pabOTHI, KOJJIOKBUYMBI U MHbIE aHAJIOTUYHBIC 3aHSATHS)

10

CamocrosiTesibHasA padoTa 00y4alOIIUXCSl 1 KOHTAKTHAs padoTa, BKIIOYAIO-
11ast TPYNIOBbIE KOHCYIbTAllUH, HHIUBUIYAIbHYIO paboTy 00yJaronuxcs ¢ mpe-
MoJaBaTeIsIMU (B TOM YMCJIE UHIUBUIYaIbHbIE KOHCYJIBTAIIMH); B3aUMOJICHCTBUE

B AJIEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIbLHON Cpelie By3a

160

[IpomexyTouHas aTTecTanus 00y4aromuxcs — 3a4eT ¢ OLUEHKOI

5 Coaep:kaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB M BUI0OB y4eOHOI

padoThbI

Tabmuna 3 — CtpykTypa u coiep>kaHnue JUCIUILTUHBI (MOTyIs)

Buisl yueOHO#M paboThl, BKIIFOYAS CaMO-
CTOSITENIbHYIO Pa0OTy 00yJaIOUINXCS U

TPYJOEMKOCTh (B yacax)

HaumenoBanue pa3enoB, TEM U COJIEpKaHUE KonraktHas pabdora npenogasa- | CPC
MaTepuaa TeJs ¢ 00y4aroIMMHCs
Jlexkumu | Ilpaktu- | Jlabopa-
YecKHe 3a- | TOPHbIE
HSTHS 3aHSATHS
Pa3pnen 1. YerpoiicTBo U 0cHOBBI 3Kkciryatauuu cucrem HTY
Cucrtemsl u TpyoonpoBoasl TOC 0,5 3)
Pacuér Tpy6onpoBo10B 1 5
Apwmartypa Tpydomnposoo TOC 8
OKCIIEpUMEHTAIBHOE U YHCIEHHOE ONPEIEIICHNE
XapaKTePUCTHKH TPYOOIPOBOJa HACOCHOW yCTa- 2 6
HOBKH
TexHnyeckoe BOIOCHAOKEHNE 0,5 5
OmnpeneneHue mapamMeTpoB U BBIOOP CHCTEMBI 1 4
oxnaxnaenus [1ITY
Pa3nes 2. OcHoBbl HOpMaabHO# dkcnryaTanuu IHHTY
Pexumbl pabOThl KOHAEHCAMOHHBIX YCTAHOBOK. 0,5 5
Pacuér u mocTtpoeHre HOPMATUBHOW XapaKTEpH- 1 4
CTHKHU KOHJIEHCATOpa
Macnsnas cuctema TypOUHBI 0,5 5
Ompenenenue mapameTpoB U BIOOP 000pyIoBa- 1 4
HUSI MACJISTHOM CHCTEMBbI
Cucrema peryampoBaHusi TYpOUHbI 0,5 5
OO111e MoJI0KEHUS O MycKe TYpOMHBI U3 XOJI0- 05 5
HOT'0 COCTOSTHUS ’
Omnpenenenue napaMeTpoB U BHIOOP HACOCOB
KOHJICHCATHO-TIUTATEIbHOTO TPAKTa
OctanoBka TV u €€ myck U3 ropsuero COCTOSTHUS 0,5 5




Bunpl yue6HOM paboThI, BKIIFOYAst CaMO-
CTOSITENIbHYIO Pa0OTy 00y4JaIOUINXCS U
TPYIOEMKOCTH (B Yacax)
HaumenoBanue pa3ennoB, TEM U COJEpKaHUE KonTakTtHas pabdora npenogasa- | CPC
MaTepuaia TeNsl ¢ 00y4aIUMUCS
Jlexuun | Ilpaktu- | JlaGopa-
YEeCKHe 3a- | TOPHbIE
HSTHS 3aHATHS
Pa3paboTka u onucanue cxeMbl TeMIEPATYPHBIX 5
paciupeHnii TypOUHBI
Paszngen 3. OcHoBBbI Teopun nepemeHHbIX pexumax [TY
[TonsaTue o rpaduKax MEKTPUIECKUX HATPY30K U
tunax TOC 0.5 6
Onpenenenue mokasaTtenell  SKOHOMMYHOCTHU
1 4
TOC
DHepreTuYecKre XapakTepUCTUKH TypOuH 0,5 5
Omnpenenenue TmoKazarenei pexuma padoThI 1 4
TOC
OcHoBuble nonoxkenus o padbore TOC Ha mepe-
MEHHBIX PEKUMAX. 0.5 5
Pacuér u noctpoenue nuarpaMmbl KOHJEHCAllH- 05 5
OHHOM TYpOUHBI '
[ToHsATHE O MAaHEBPEHHBIX XaPAKTEPUCTUKAX H pe-
xumax padotsl TOC 0.5 5
Pacuér u moctpoenue quarpamMmbl Teriopukary- 05 5
OHHOM TYpOUHBI '
Brnusinue HayanpHBIX U KOHEYHBIX MapaMeTpOB
rapa Ha HaI€&KHOCTb U DKOHOMUYECKHUE XapaKTe- 6
puctuku [ITY
Pacuér TexXHMKO-3KOHOMHMUYECKHUX IOKa3aTesen 1 4
TV npu n3menenuu pacxona napa Ha TY
CriocoObl MoTy4YeHus TOMOJHUTEIbHON MTHMKOBOM 05 5
MOIITHOCTH Ha mapoTypOouHHbIX TOC ’
Brmonaenne PI'P 1 moaroroBka k €€ 3amure 30
UTOro 6 10 160
10 JUCHHILIIHHE

6 BueaynumTopHasi caMoCTOsITeIbHASA PadoTa 00y4alOIMXCs 10 AUCHHUIIMHE (MO-
AYJII0)

[Ipu mmaHUPOBaHUU CAMOCTOSITENEHON PaOOTHI CTY/IEHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCsI CICTYIONIUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSITEILHYIO paboTy (Tabmnwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOe pacrpCaACIICHUC YaCOB Ha CaMOCTOATCIbHYHO pa60Ty

KoMmnoHeHTBI caMOCTOATEIbHOM PadoThI KosmuecTBo yacos

N3yuyenue TeopeTHyecKux pas3zesioB JUCHUIIINHBI 85

IloaroroBka K 3aHATHUSIM CCMHUHAPCKOI'o THUIla 45




[Tonroroska u opopmnenue PI'P 30

Hroro 160

7 OueHoYHbIE CPeICTBA JIA NPOBEAEeHHs TEKYIEr0 KOHTPOJISI M POMeKYTOYHOI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul IPOBEAEHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOME-
JKYTOYHOH arTecTanuu npezacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJlaHUM WM MHBIX MaTepuasioB, HEOOXOAUMBIX IS
OLIEHUBAHMsI PE3YJIbTATOB 00YUYEHHUS 110 JUCLUIUIMHE (MOIYIIO), IPAKTHKE XpaHUTCS Ha Kaderpe-
pa3paboTurke B OyMa>KHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE o0ecTedeHne JUCHUIIIMHBI (MOIYJIs1)

8.1 Ocnosenaa numepamypa

1. Tpyxuuii, A.Jl., Jlomakun b.B. Tennodukanmonnsie naposbie TypOuHBI U TypOOycTa-
HOBKH: Y4eOHoe nocodue jutst By30B. — M.: U3natensctBo MOU, 2002. — 540 c.

2. Kynunos, A.A. TemioBsle nekTpuueckue craniuu. Cxemsl u 00opyaoBaHue: y4eO.
[Tocooue /A.A. Kynmunos. — M.: HUL| UHDA-M, 2014.- 432 c. // «ZNANIUM.COM»y: smek-
TPOHHO-OMOIMoTeUHas cucremMa. — Pexxum nocryna: http://www.znanium.com.

3. TerutoBbIe ANIEKTPUUECKUE CTAHIIMU: yaeOHHK st By30B. /B. /1. Bypos, E.B. Jlopoxos, /I.IT.
Emuzapos u ap.; mox pen. B.M. JlaBeiruna, A.C. Cennopa, C.B. IlaneBa. — 2-e u3., nmepepad. u aom.
— M.: U3narensckuii nom MOU, 2007. — 466 c.

8.2 /lononnumenvnas numepamypa

1. Kauan A.Jl. Pexxumbl paboThl U 3KCIULyaTallUd TEIUIOBBIX 3JEKTPUUYECKUX CTAHLIMM:
yueb. mocobue ans cren. «TerioBsle anekTpudeckue craHuumn» /A.J[. Kauan. — MH.: Beicm.
mkoina, 1978. — 288 c.

2. ITankparos, I".Il. CoopHuk 3agau no terorexHuke: yaeonoe nocoodue / I'.I1. ITankpaTos.
— 2-e w31, nepepad. u gort. — M.: Beicnr. mik., 1986. — 248 c.

3. KocMmbiaun A.B. ['uapasiuka, ruJpoMalIiHbl U THAPOIIPUBOIBI B IpUMEpaXx U 3ajadax:
Vueb. nocobue /A.B. Kocmeiann, O.A. Kpacunsaukosa, B.C. Bunorpanos; [Tox pea. A.B. Koc-
MbIHMHA.- Komcomonbck-Ha-Amype: 'OYBIIO «kKHAI'TY», 2002.- 199 c.

4. baxan, [1.1. CripaBounuk no teriooomennsiM anmaparam / [1.U. baxan, I'.E. Kaneser,
B.M. CenusepctoB. — M.: MammnocTtpoenue,1989. — 365 c.

8.3 Memoouueckue yxazanus 0isa cmyoeHmo8 no 0C60eHUI0 OUCUUNTUHBL

1. ®egoposuy JI.A. Metoauka BbiOOpa TeruioMmexanndeckoro odopyaoBanus TOC: yaeGHO
nocobue /JI.A. ®enoposuu, A.I1. PeikoB. — M.: M3narensckuit mom MDU, 2007. — 52 c.

2. IlpoexTrpoBaHue IIEHTPOOSIKHOTO Hacoca: MeToniecknue yka3aHus K KypcOBOMY IPOEK-
THPOBAHUIO 1O Kypcy «Cy10Bo€ BCIIOMOraTellbHOE 3HepreTniyeckoe obopynoBanue» /coct. B.U. 11la-
nomoB. — Komcomornbck-Ha-Amype: ®I'BOY BITO «KHAI'TY», 2012. - 23 c.

3. Kocmbiaug, A. B. I'mapasinka, ruipoManinyel ¥ TUAPOIPUBOILI B IPUMEpax U 3aja-
yax: yuebHoe nocobue / O. A. KpacunbHukoBa, B. C. Bunorpanos.- Komcomonbck-Ha-Amype.:
I'OVYBIIO «KHAI'TY», 2002.- 199 c.


http://www.znanium.com/
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8.4 Cospemennsie npogpeccuonanvhvie 6a3vt OAHHLIX U UHPOPMAYUOHHBIE CRPABOUHbLE
cucmembl, UCHONb3YEMble NPU OCYULECHBICHUN 00PA308AMENIbHO20 NPOUECCA NO OUCHUNIUHE

1. Dnexkrponno-oubnuoreunas cucrema eELIBRARY.RU.

2. Thermophysics.Ru — mopTait o Ternopu3mKe: MPOEKTHI, IPOrpaMMbl, YIeOHBIE TIOCO-
owusl, JETIO3UTAPU I HAY4YHBIX pabor, JUCCepTaIliH, MEPUONKA
(http://thermophysics.ru/index.php).

3. DHepreTrka U MPOMBIILIEHHOCT Poccuu — nH(pOpMaMOHHAsT CUCTEMa dHEpreTude-
CKOT0 KOMILIEKCA M CBA3aHHBIX ¢ HUM oTpacieit (https://www.eprussia.ru/).

8.5 Ilepeuenv pecypcosé unghopmayuonno-meneKoOMmMyHuKayuonnou cemu «Humep-
Hem», He0OX0OUMBIX 01 0CBOCHUSA OUCUUNTIUHBL (MOOY/15)

1. Dnekrponnas oudmuoreka rertosnepreruka(http://teplolib.ucoz.ru).

2. CaiiT TeruioTexHuka — OOJbIas TexHu4Ieckas oubmuoreka. HoBoctu, crathu, auccep-
taru, )xypHasl (http://teplokot.ru/).

8.6 JIueH3uoHHOe M CBOOOIHO pacnpocTpaHsieMoe MPOorpaMMHoOe odecrieyeHue, uc-
N0JIb3yeMoe IPH OCyIeCTBJIEHUH 00pa30BaTe/IbHOIO NpoLecca 1o AUCHUILINHE

Tabnuna 5 — [lepeueHb UCHOIB3yeMOTr0 MPOrPAMMHOT0 OOECTIeUeHUs

Hanmenosanwne I10 PexBusuthl / YCJIOBUA UCTIOJIb30BAHUS

MicrosoftimaginePremium | JIunen3uonnsiii torosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CBoOopaHas TMIIEH3Ms, YCIOBUS UCTIOIB30BAHUS IO CChUIKE:
https://www.openoffice.org/license.html

SMathStudio CB00O IHAs JIUIICH3HS, YCIOBHS UCIIOIB30BAHUS 110 CCHLIKE:
https://ru.smath.info/

9 OpraHu3alMOHHO-TIEIATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MpoLEcca perjfaMeHTupyeTcs y4eOHbIM IIAHOM M pac-
NUCaHUeM y4eOHBIX 3aHATHH. S3bIk 00yueHus (mpenogaBanus) - pycckuil. [lyis Bcex BUJIOB ayiu-
TOPHBIX 3aHATUHN aKaJIeMHUECKUI Yyac yCTaHABIMBAETCS MPOJOJDKUTEIBHOCTBIO 45 MUHYT.

[Ipn dopmupoBanuM cBOEW MHAMBHAYaJbHON 00pa3oBaTEeNbHON TPAEKTOPUH O0yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUUX JTUCIMIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIECTBYIONMIET0 00yUeHUs, KOTOPBIA 0CBOOOXK1aeT o0yyJarore-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOT'O OCBOEHHUS.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VYueOHbIii Tpoliece IPH MPENO0IaBaHUU Kypca OCHOBBIBAETCS Ha MCTIOJIb30BAHUH TPATUIIN-
OHHBIX, MHHOBAIIUOHHBIX U MH(POPMALMOHHBIX 00pa3oBaTeIbHBIX TeXHOJIOTUH. TpaauioHHbIe
o0pa3oBaTeibHbIe TEXHOJIOTHH MPEACTABIEHBI JIEKIUIMU U CEMUHAPCKUMHU (TPAKTHUYECKUMH) 3a-
HATHSIMU. VIHHOBaIiMoHHBIE 00pa30BaTebHbIE TEXHOIOTHUH HCIIONIB3YIOTCS B BU/I€ IIMPOKOTO MTPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeneHus 3anatuil. Undopmannonusie 06paso-
BaTeNIbHbIE TEXHOJIOT MU PEANU3YIOTCS IyTeM aKTUBU3AILMH CAMOCTOSATEIbHON paboThl CTYyJEHTOB
B MH(OpMaLlMOHHON 00pa30BaTeIbHOM cpeie.


http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIEKITMOHHBIN KypC MPEJIoiaracT CUCTEMATH3NPOBAHHOE M3JI0KEHHE OCHOBHBIX BOTIPO-
COB y4eOHOTO IJIaHa.

Ha niepBoii nekuuu JIeKTop 0053aH MPEeAyNIpeIUuTh CTYACHTOB, IPUMEHUTEIHLHO K KAaKOMY
0a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKITMOHHBIHN KypC TOJDKEH JaBaTh HAMOOIbINNI 00beM HH(DOpPMALIMY 1 00eCTIeunBaTh 00-
Jiee TIy0OKOe MOHUMaHUe y4eOHBIX BOITPOCOB MPY 3HAYUTEIILHO MEHBIIICH 3aTpaTe BpEMEHHU, YeM
3TO TpedyeTcst OOIBUIMHCTBY CTYJEHTOB Ha CAMOCTOSTEILHOE N3YUeHHE MaTepHraia.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CemMHuHapCKuE 3aHATUS TPEICTABISIOT COOOM JMETaNU3alMIo JICKIMOHHOTO TEeOopeTHYe-
CKOTO MaTepuaa, IPOBOIATCS B LIEJAX 3aKPEIUICHHUs Kypca M OXBATHIBAIOT BCE OCHOBHBIE pa3-
JEIIBL.

OcHoBHOM (opMOIi IPOBEICHHSI CEMUHAPOB SABJISIETCS 00CYXIeHHe Hauboiee npoodem-
HBIX U CJIIOHBIX BOIIPOCOB I10 OT/AEIbHBIM TEMaM, a TaK)Ke pa300p NPUMEPOB U CUTYaLUil B ay1u-
TOPHBIX YCJIOBUSX. B 00s13aHHOCTH IpenojaBaTesis BXOIAT: OKa3aHUEe METOIMYECKOM MOMOIIH U
KOHCYJIbTUPOBAHUE CTYAEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIIPOCHI, IPEAJIaraeMble IPEN0IaBaTeIeM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U UHBIX 3aJJaHUil;

- aCCUCTUPOBAHUE MPEINOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MCTOYHMKH.

JlokJ1aJipl ¥ ONIIIOHUPOBAHUE JJOKJIAJIOB IPOBEPSIOT CTENEHb BIAJACHUS TEOPETUUECKUM Ma-
TEPHUAIIOM, a TAKXKE KOPPEKTHOCTb U CTPOTOCTh PACCYkKICHUM.

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

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIHHE (MOAYJTI0)

CamocrodrenbHas paboTa CTYJEHTOB — 3TO NPOLIECC AKTUBHOTO, II€JICHANIPABIEHHOT O TPU-
00peTeHHUsI CTYZICHTOM HOBBIX 3HaHUH, yMEHHI 0€3 HEMTOCPECTBEHHOIO y4acTHsI TpernogaBaTers,
XapaKTepU3YIOIUICS MTPeIMETHOIN HalpaBIeHHOCTbIO, 3()(PEKTUBHBIM KOHTPOJIEM U OLICHKOH pe-
3yJIBTAaTOB AEATEIBHOCTU 00YYaroIerocs.

Lenu camocTosTETbHON pabOTHI:

- CUCTEMaTu3anus U 3aKpEIUICHHE TIOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U NMPAKTHYECKUX
YMEHUH CTYIECHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOopMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHUS, TBOPYECKONH MHUIMATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

CamocTosiTenbHast paboTa MOKET OCYIIECTBIATHCS MHAUBUAYAIBHO WU TPYIIAaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT II€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTUKH.
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TexHoIOTHS OpraHU3aIK CAMOCTOSTENILHON pabOThl CTYACHTOB BKIIIOYACT MCIOJB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAWTOPHOW CaMOCTOSITENILHON pabOThI CTYJEHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThI JOJKHBI TOJIXOJUTH K CAMOCTOATEIHHON paboTe KaK K HauBaKHEUIIIEMY CpeJi-
CTBY 3aKpEIUICHUS U Pa3BUTHSI TEOPETUUECKUX 3HAHUH, BEIPAOOTKE €TMHCTBA B3IJIS10B HA OT/AEIb-
HBIC BOTIPOCHI Kypca, TPHOOPETEHUS ONPEICICHHBIX HABBIKOB U MCIIOIh30BaHUS MpodeccroHallb-
HOM JIUTEpaTyphl.

9.5 MeToanuyeckune ykazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

[Tpu M3yueHUn AUCHUILTHHBI 00YJAIOIIUMCS 11e71eCO00pa3HO BBIMOIHSITH CIEAYIONIUE pe-
KOMCH/IAIIHH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. Iocne n3yuyeHust KaKOro-JIMOO pasjena 1o y4eOHHKY MM KOHCIEKTHBIM MaTepraiaMm
PCKOMCHAYCTCA IO IaMATH BOCIIPOU3BCCTH OCHOBHBIC TCPMUHBI, OIIPCACIICHU A, IIOHATHA pa3aciia.

3. Oco0oe BHUMaHHE CIIEYET ySIUTh BBIMOJHEHHEO OTYETOB 10 PAKTUYCCKUM 3aHATUSIM
U MHAUBUAYAJIbHBIM KOMITIJICKCHBIM 3aJlaHUSAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Best TeMaTHKa BOIIPOCOB, U3y4aeMbIX CAMOCTOSITEIIBHO, 33]1aeTCs Ha JICKIUX Tperno/ia-
BateneM. MM ke naroTcsd MCTOYHMKHM (B NEPBYIO OYEpe]b BHOBb W3/IaHHBIE B NEPUOAMYECKOM
HAYYHO JTuTeparype) Ui 6ojiee AeTaIbHOTO MOHUMaHUS BOIIPOCOB, 03BYYCHHBIX Ha JICKIIUH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

- IPOCMATPUBATh OCHOBHBIC ONIPEICIICHHS U (DAKThI;

- IOBTOPUTDH 3aKOHCHCKTHpOBaHHBIﬁ Ha JICKHMOHHOM 3aHATHU MaTCpUal U JOIIOJIHUTL €ro
C YYE€TOM PEKOMEH/IOBAaHHOH 10 TAaHHOW TeMe JINTepaTyphl;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TEC3UCHI, aHHOTAIIUN U KOHCIICKThI
HanboJiee BAXKHBIX MOMCHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3a/laHUA, aHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- UCTIOJIB30BATh JJISl CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOYHBIX CPEIICTB.

10 Onucanne MaTepuaJbHO-TEXHMYECKOro odecrneyeHus1, He0OX0AMMOro s 0Cy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILINHE (MOAYJIIO)

10.1 YueOHo-s1a00paTopHoe 000pya0BaHUE

Tabnuua 6 — [lepeyens 060pyaoBaHus 1a00paTOPHH

HanmenoBanue
Hcnons3yemoe obopyno- | Hasnauenue oOopynoBa-
Aynuropust ayIUTOPUHU
BaHHE HUS
(;1rabopaTtopun)
131/2 Jlaboparopus DKCTIepUMEHTATBHBIT OmnpeneneHne TuapaBInde-
oV THJIPABIMYECKUN  CTEH]I | CKOTO COPOTHUBIICHHS Mac-
MAacCJIsTHON CUCTEMBI JITHOM CUCTEMBI TYpOUHBI
216/2a KomnsrorepHslit Pa6ouue mecra ¢ [1K ABTOMaTH3WPOBAHHBII
Kimacc  Kadenpsl pacyér TEIUIOBBIX CXeM
j)% ITY.
212/2 Crnennanusupo- Pazpesnbie oOpasupl Me- | JIi1s1 OCBOeHMs NpHUHIMIIA
BaHHAasI ayIMTOPHsI | XaHH3MOB. JEHCTBUST M KOHCTPYKITHHA
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kadeapsr TOY Crennpl ¢ rpadUuecKuM | MEXaHHU3MOB.
n300paxkeHueM ycTpoii- | OCBOSHHE TEXHOJIOTUU HC-
CTBa OCHOBHOT'O O0OpY- | MOJB30BaHUSI 00OpYIOBa-
noBaHusi (ApOBOM Typ- | HUS IO MPSIMOMY Ha3Haue-
OWHBI, TAPOBOTO KOTJIA). | HHUIO.

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yYeHUSA
OTCyTCTBYIOT
11 Unnie cBexenus

MeToauuyecKue PECKOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUILIMHBI 00yYarOIIUMUCS C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
MOYET ObITh OPraHM30BAHO KaK COBMECTHO C APYTUMH 00y4aroIUMUCS, TaK U B OT/AEIbHBIX IPYII-
nax. I[lpeamonararorcs cnenuaibHBIE YCIOBHS IS TIOTyYEHUST 00pa3oBaHMs 0O0YJalOUIMMHUCS C
OTPaHUYEHHBIMU BO3MOXXHOCTSMU 3/J0POBBS.

[Tpodeccopcko-Tieqarorndeckuii CocTaB 3HAKOMUTCS € TICUXOJI0T0-(DH3HOIOTHISCKIMH
0COOEHHOCTSAMH 00Y4YaIOLINXCSl MHBAJIMIOB U JIUL C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBb,
WH/IMBUYAJIbHBIMU IPOTpaMMaMH peadUINTAluy HHBAIUIOB (TIpH Hanmmauu). [Ipu Heo6xoanmo-
CTH OCYLIECTBIISIETCS JOMOJIHUTENbHAS TIO/IePKKa [TPENoAaBaHus ThIOTOPAMHU, ICUXO0JIOTaMH, CO-
LUAIbHBIMU pa0OTHUKAMHU, IPOIIEIIINMHU [TOATOTOBKY aCCUCTEHTaMU.

B cootBeTcTBMM ¢ MeTOIMYECKMMHU peKoMeHauusiMu MunoOpHayku P® (ytB. 8 anpesns
2014 r. N AK-44/05BH) B Kypce IPEIoiIaraeTcsi HCIoJIb30BaTh COIMAIbHO-aKTHBHBIE U pedIieK-
CHUBHBIE METO/1bI 00yUEHHMsI, TEXHOJIOTUH COLIMOKYIBTYPHOM peabuInTaIuy C 1eIbI0 OKa3aHUs M0-
MOIILY B YCTAHOBJIEHUH MOJHOLIEHHBIX MEKJIMYHOCTHBIX OTHOLIEHUM € APYTUMU CTYAEHTaMHU, CO-
31laHUM KOM(OPTHOTO MCUXOJOTHYECKOro KJIMMaTa B cTyneHdeckoil rpynne. [lon6op u paspa-
00TKa y4eOHbBIX MaTepUaIOB MPOU3BOAATCS C YUETOM MPEAOCTABICHUS MaTepuaia B pa3IMuHbIX
dopmax: ayquanbHOW, BU3YaJIbHOM, C UCIIONBb30BAHUEM CIIEHUAIBHBIX TEXHHUUECKUX CPEJICTB U
MH(OPMALIMOHHBIX CUCTEM.

OcBoenne aucrumiuHbl aunaMu ¢ OB3 ocyiiecTBiiseTcs ¢ HCMOIb30BAHUEM CPEACTB 00Y-
YEeHHsI 00IIEro U CHEeHaIbHOTO Ha3HaueHUs (IEPCOHANBHOTO U KOJUIEKTUBHOIO UCTIOIb30BAHMUS).
MarepuanbHO-TEXHHUYECKOE OOECleUeHne NpeaycMaTpuBaeT MpPUCIOCOOTIeHHEe ayIauToOpuil K
Hyx1am un ¢ OB3.

dopma NpoBeACHUS ATTECTALMK IS CTYACHTOB-UHBAINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0o(du3ndeckux ocooennocrent. s crynentoB ¢ OB3 npemycmaTpuBaeTcst
nocTynHas popMa npeaocTaBIeHHs 3a/JaHUH OLIEHOYHBIX CPEJICTB, @ HMEHHO:

- B ICYATHOM WUJIU 3JIEKTPOHHOU (hopme (7151 T C HApYLIEHUSIMU OTIOPHO-ABUTATEIBHOTO
amnmapara);

- B IIeYaTHOM (opMe WK NIEKTPOHHOHU (hopMe ¢ yBEIUUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (IUIs1 JIUL] C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. J[J1s1 TAKMX CTYAEHTOB IIpeaycMaTpUBAETCs TOCTyIHas popMa MpeocTaBie-
HUS OTBETOB Ha 33JaHUs, @ UMEHHO:

- IMCbMEHHO Ha Oymare Win HabOpOM OTBETOB Ha KOMITbIOTEPE (151 JIUIL C HAPYLIEHUSIMU

clIyXxa, peun);
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- BBIOOPOM OTBETAa U3 BO3MOKHBIX BaPUAHTOB C UCIIOJIB30BAaHUEM YCIYT aCCUCTEHTa (ISt
JIUI] C HapYIICHUSIMU OMTOPHO-BUTATENILHOTO aliapara);

- YCTHO (217151 JIML C HAPYILIEHUSIMU 3pEHMSI, OIOPHO-IBUTATEIBHOTO aIlllapara).

[Ipu HeoOxoauMOCTH 711 00YYAIOIIMXCS ¢ MHBAIUIHOCTBIO MIPOLEAYpa OLICHUBAHUS pe-
3y/bTaTOB OOYUEHUSI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«OCHOBBI IKCINIYaTAllM1 TCIJIOBBIX JJICKTPUYIECCKHUX CTAHI M

13.03.01 TemnnosHepreTka M TEMJIO-

Hanpasnenne nmoarotoBku
TEeXHHUKA

Hampasiiennocts (ipoduis) oO0pazoBaTesibHOM Mpo-  TerioBbie JIEKTPUIESCKHE CTAaHITUU
rpamMMBbl

KBanu¢pukanus BeITyCKHUKA bakanasp
I'ox Havana noAroToBkH (10 yueOHOMY IJIaHY) 2021
dopma o0yueHHs 3aounas Gpopma
Texnonorust o0y4eHus Tpanunuonnas
Kypc Cemectp TpynoeMKocCTsb, 3.€.
5 9 5
Bun npomexyTouHoi aTTecTanuu ObecrieunBarolee noapasieieHue

3aueT ¢ OLEHKOM Kadenpa «TennoBble sHEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AU CHHUILIMHE (MOIY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHuu u MHANKATOPHI UX JTOCTHKCHUS

Kox u Haumeno-
BaHUE KOMIIETECH-
885051

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Inanupyemble pe3yabTaTbl O0y4eHUS MO
JTUCIUTIITUHE

[IpodeccronanbHbIe

ITK-5 Cnocoben
BBITIOJIHSATH pa-
OOTBI 110 OCBOE-
HUIO U JIOBOJIKE
TEXHOJOTHYECKHIX
MIPOLIECCOB TPO-
W3BOJICTBA TEIUIO-
BOU U dJIEKTpHUYE-
CKOM SHEPTHUH

[T1K-5.1 3naet ocHOBHOM
TEXHOJOTHICCKUN [TUKIT
MPOU3BOACTBA TEIUIOBOU U
AJIEKTPUYECKON SHEPTUU Ha
TEIJIOBBIX AEKTPUUECKUX
CTaHIUAX, 000PYAOBaHUE
TEXHOJIOTHYSCKOMN CXEMEI,
CIOCOOBI COBEPIIICHCTBOBA-
HHS TEXHOJIOTHYECKUX
MPOIECCOB

[IK-5.2 Ymeet onpenensth
CIOCOOBI COBEPIIICHCTBOBA-
HHS TEXHOJIOTHYECKUX
MPOIECCOB

[1K-5.3 Bnageer HaBbIKaMu
pacuera TEeIIOBBIX CXeM
3JIEKTPOCTAHIUHI

3HaTh pPEXHUMBI PabOTBI M OCHOBHBIC IIpa-
BHJIA DKCIUTyaTalluM OCHOBHBIX CHCTEM
IITY, oCHOBBI HOPMAJIBHBIX U IIEPEMEHHBIX
pexumoB padotsr [ITY TOC.

YMeTb K1accupUIMpPOBaTh CUCTEMBI, OPUEH-
TUPOBATHCA B CXEMAX, BBIIOJIHATH TUIIOBBIE
pacu€Tel, pa3pabaTbiBaTh AJITOPUTMBI JICH-
CTBUHM IO HCIOJIb30BAHUIO CHUCTEM; OLICHHU-
BaTh 3 PexTuBHOCTH Hcmonb3oBanus [ITY B
HOPMAaJIbHBIX U OCOOBIX YCJIOBHUSX IKCIUTya-
TalHH.

VMeTh HaBBIKM YTEHUS CXEM, IIPOBEICHUS
TEXHUKO-D)KOHOMUYECKUX PACYETOB U IKCIIE-
PUMEHTAJIBHOTO MCCIIENOBAaHUS XapaKTEpH-
ctuk obopynosanus [ITY, cocraBienus rpa-
¢ukoB nmycka u ocranosa [ITY, rexHonoru-
YECKUX KapT KOHTPOJIA COCTOSIHUA TV, 1OJIb-
30BaHMsI JUarpaMMamHu JUIsl BBIOOpa pexuma
paboter TY.

Tabmuma 2 — [TaciopT GoHIa OIEHOYHBIX CPEJICTB

CTaHLIUN

TCIUIOBBIX JJICKTPUYCCKUX

KonTpoaupyemsie Kona xonTpoaupye- HaumeHnoBanue
pa3neibl (TeMbl) MO# KOMIIeTeHIUH OLICHOYHOI 0 IToka3aTenn oneHKH
AUCHMITHHBI (114 ee yacTH) CpeacTBa
OCHOBBI  3KCIUTyaTaluu I1K-5 OMNOpHBIA KOHCHEKT JIEK- | - ONTUMAaJbHBIH O0BEM TEKCTa

(e Oomee ONHOW TPETH OPHTH-
Haja);

- JIOTHYECKOe TIOCTPOCHHE W
CBSI3BHOCTB TEKCTA;

- OJTHOTa/ TITyOWHA HU3TIOXKCHUS
MaTepuaia (HaJu4ue KIIOUeBhIX
TIOJIO’KEHUH, MBICIIEH);

- Bu3yanuzaius HHGbOpMaIUu
KaKk pe3yiapTaT ee 00paboTku
(TabnuIpl, CXeMBbI, PUCYHKH);

- odopmiieHHe (aKKypaTHOCTD,
COOJIFOJICHHE CTPYKTYPBI OPHTH-
Haja).

LU

Texymuii onpoc Ha 3aHs-

- TIyOMHa, IPOYHOCTb, CUCTEMA-
THYHOCTb 3HAHUIA;

- aJIeKBaTHOCTh TIPUMEHIEMBIX
3HAHMUH CUTYyaluy;

- palMOHAIBLHOCTh HCIIOJb3Ye-
MBIX MOAXOJIOB;

- CTENeHb MPOSIBICHUS HE0OXO-

THAX
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KonTponnpyemsie
pa3aesbl (TeMbl)
AUCUMIIHHBI

Kona xonTponupye-
Moii KOMIIeTeHIINH
(W14 ee 4acTH)

HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Iloxka3aTen oneHKH

JUMBIX TpoQeccHOHAIBHO 3Ha-
YUMBIX JTHIHOCTHBIX KaueCTB;

- CTENEHb 3HAYMMOCTH OTIpEJie-
JICHHBIX IICHHOCTEH;

- TPOSBICHHOE OTHOLICHHE K
OIpeieIeHHBIM 00BEKTaM, CUTY-
anusm;

- YMEHHUE NOAEPKUBATh U aKTH-
BU3UPOBATH Oecery, KOpPEKTHOE
TIOBE/ICHHE.

[Mpaktukym B paboumx

TCTpaadx

- CIOCOOHOCTh aHAU3UPOBATH U
000011aTh HHQOPMAIIHIO;

- CIIOCOOHOCTH CHHTE3HpOBATH
HOBYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH JenaTh 00O0CHO-
BaHHBIE BHIBOJBI HA OCHOBE HH-

TepIpeTayn nHpopManuy,
pa3bACHEHUS;
- YCTaHOBJEHHE MPUIUHHO-

CJICACTBCHHBIX CBH3eﬁ, BBIABJIC-
HHUEC 3aKOHOMEPHOCTH.

PacuetHo-Tpadmueckas | -
pabota

COOTBETCTBHE IIpejIoiarae-
MBIM OTBETaM;

- TPpaBUIBHOE HCIOJIB30BaHHE
ITOpPUTMa BBITIOJHEHHS pelle-
HUSL;

- JIOTHKa pacCyXICHUH;

- HEOPJMHApHOCTh MOAXOAA K
PELICHUIO 3a1a4.

2 MeroauyecKue MaTepHAaJibl, ONpe/eisiiolue MPoueIypbl OlleHUBAHUA 3HAHMIA,
YMeHHUii, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepu3yoimue npouecc (popMupoBa-

HHUS KOMIIeTEeHI M

Meroanueckue MaTtepuaisl, ONPEACIAIONINE TPOLETyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATEILHOCTH, IPECTABICHbI B BUJIE TEXHOJOTHUECKOW KapThl TUCIIH-

IUTMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJornyeckas Kapra

HaumenoBanue
Cpoku IIxana oue- Kpurepun
Ne OLICHOYHOI 0
BbITIOJIHEHUSI HUBAHUA OlleHUBAHMS
cpeacTBa
8 cemectp

Ilpomesrcymounasa ammecmavusn ¢ ghopme 3auema ¢ OUeHKOI

1 | OnopHbIii KOHCIIEKT
JIEKLIUH

B Teuenne
ceMecTpa

10 OamnoB

10 6aIoB - CTYEHT ITOJHOCTHIO MOATOTOBHII
KOHCIIEKT JEKIMH. AKKypaTHO OGhOPMIIEHO
rpaduyeckas ¥ TEKCTOBBIE YACTH KOHCIIEKTA.
8 Gamia — CTYJAEHT MOJIHOCTBIO IMOAIOTOBHII
KOHCHEKT Jeknui. EcTh 3ameuanus K
odhopmiicHHIO TpaQUUECKOW H TEKCTOBOU
YacTsAM KOHCIIEKTA.

6 ©OamwioB — KOHCIIEKT HE  IOJHBII
(otcyrctBytor He Oomee 1 Jekmum).
HebpexHoe ohopMiIeHHE KOHCIIEKTA.

4 0GammoB— B KOHCIEKTE OTCYTCTBYIOT 2
JIEKIHH. HeOpexHoe odopmiieHne
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

IxaJnaa one-
HUBAHUSA

Kpurepun
OlleHHBAHUS

KOHCTIEKTA.
0 6aJUIOB — OTCYTCTBYET OoJiee 2-X JICKIIHH.

Tekymuii ompoc Ha
3aHATHUAX

B Teuenue
ceMecTpa

30 GamioB

30 0amIoB - CTYAEHT MPaBUIHHO OTBETHII HA
TEOPETHUECKHUE BOIIPOCHI. TTokazan
OTJIMYHBIC 3HAHUSA B paMKaX YCBOCHHOTO
y4eOHOro MaTepHaia.

20 Oamma - CTYOEHT OTBETHJI  Ha
TEOPETUUYECCKHUE BOIPOCH C HEOOJIBIIUMHU
HETOYHOCTAMH. [loka3an Xopoliue 3HaHHUS B
paMKaX YCBOCHHOTO y4eOHOI'0 MaTepuala.
10 OamioB - CTYOEHT OTBETHI Ha
TEOPETUUYECCKHUE BOMPOCHI C CYIICCTBECHHBIMU
HETOYHOCTSIMU. ITokazan
VIOBIETBOPUTEIbHEIC 3HAHWS B paMKax
YCBOCHHOT'O y4eOHOI0 MaTepHara.

0 OamIoB -NpU OTBETE HAa TEOPETHUECKHUE
BOMIPOCHI  CTYJCHT  IPOJECMOHCTPUPOBAI
HEJO0CTAaTOYHBIA YPOBEHb 3HAHUI.

[Mpaktukym B pabo-
YuX Te€Tpaaiax

B Teuenne
ceMmecTtpa

30 6amnos

30 GayoB- 3amanue o paboTe BBHITIOIHEHO B
mosHOM 00beMe. CTYAeHT TOYHO OTBETHII Ha
KOHTPOJIBHEIC BOTIPOCHI, CBOOOHO
OpUEHTUPYETCSA B MPEIJIOKCHHOM PEIICHHH,
MOXET  ero  MOAUGHUINPOBATE  MpHU
U3MEHCHUH  ycloBus — 3amaun.  Oruer
BBIMOJIHEH aKKypaTHO M B COOTBETCTBHHU C
MPEIbSBISACMBIME TPEOOBAHUSIMH.

24 6annoB- 3a1aHUE MO PabOTE BBITOIHEHO B
moaHoM oObeme. CTymeHT OTBETWI Ha
TCOPETHYCCKHE  BOMPOCHI,  KCIBITHIBAS
HeOoTbIIme 3aTpyIHCHUS. Kagectso
odopmIIeHHS O0T4eTa K paboTe He MOTHOCTHIO
COOTBETCTBYET TPEOOBAHUSIM

15 GamioB- CTYIEHT NPABHIBLHO BBHITIOTHHI
3amanne K pabote. CocTaBmi OTYeT B
YCTaHOBJICHHOM thopwme, MPEICTaBUI
pelieHust OOJIBIITMHCTBRA 3aIaHuiH,
MPEIyCMOTPEHHBIX B pabote. CTymeHT He
MOJKET TOJHOCTBIO OOBSICHUTH MOJIYYCHHBIC
pe3yabTaTHL

0 OamnoB - CTYJIeHT He BBIMOJIHUI BCE
3amaHus PabOTBI U HE MOXKET OOBSCHHUTH
MOJTyYCHHBIC PE3YIIbTaTHI.

PacuerHo-rpaduue-
ckast paboTa

B Teuenne
ceMmecTpa

30 6amioB

30 0aJUIOB - CTY/ACHT MOJHOCTBHIO BBINOJHHI
3aJlaHAe KOHTPOJIbHOW pabOThl, IMOKa3al
OTIMYHBIC 3HAHWS M YMEHHA B paMKax
YCBOCHHOTO y4eOHOTO MarepHana,
KOHTPOJIbHAs paboTa oopMIIeHa aKKypaTHO
U B COOTBETCTBUH C NPEAbSBISCMbIMU
TpebOBaHUAMHU.

24 6annoB - CTYACHT MOJHOCTHIO BBITIOJHUI
3aJjaHie KOHTPOJIbHOM pPaboThI, MOKa3al
XOpollMe 3HaHHWsS M YMEHHUs, HO HE CMOT
00ocHOBaTh ONTHUMAJILHOCTB
NPE/TIOKEHHOTO PEIICHHs, €CTh HEJOCTATKH
B 0(hOPMJICHUH KOHTPOJILHOM PabOTHI.

15 6ayuIoB - CTY/IEHT ITOJHOCTBIO BBITOJIHHII
3aJ1aHie KOHTPOJIbHOM PabOThI, HO JIOITYCTHII
CYIIECTBEHHbIE HETOYHOCTH, HE IIPOSBHI
YMEHHsT  MPaBUILHO  HHTEPHPETHPOBATH
MOJTy4eHHBIe pe3yNbTaThl, Ka4ecTBO
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HaunmenoBanue
No OLeHOUHOT0 Cpoxku HIkana oue- Kpurepun
BBINOJIHEHUS HUBAHUSA OlleHNBAHMS
cpencTBa

odopmileHHsT KOHTPOJILHOH paboThl HMeeT
HeI[OCTaTO‘{HLIﬁ YPOBCHb.
0 0aJIoB - CTYIACHT HE ITOJIHOCTHIO BBIITOJITHHUII
3a1aHuec KOHTDOHLHOﬁ Da6OTLI, IIPU 3TOM
IIPOABUII HEAOCTATOYHBIM YPOBCHb 3HAHHUU U
VMeHHﬁ, a TaKXe HECIOCOOEH IOSICHUTE
TMOJYYCHHBIN PC3YyJIbTAT.

HUTOI'O: - 100 6amnoB -

Kpurtepuu onieHKH pe3yJIbTaTOB 00yUeHHs 10 THCIUTLINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXKHON CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEILHOY (ne-

JOCTaTOYHBIM YPOBEHB JJISl MPOMEXYTOYHON aTTECTALUU 110 TUCIHILINHE);

65 — 74 % oT MakcHUMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «yIOBIIETBOPUTEIHHO (mo-

POTOBBII (MHHUMAIBHBIN) YPOBEHB);

75 — 84 % 0T MakcHMaJIbHO BO3MOXXHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakCHUMaNbHO BO3MOXXHOW CYMMBbI 0AJUIOB — «OTJIMYHO» (BBICOKHN (MaKCHMallb-

HBIi1) YPOBCHB)

3 3apanus 1Ji51 TEKYLIEro KOHTPOJIs
Bonpocbul 011 KOHMPOLHO20 ONPOCA HA 3AHAMUAX

Tema «Pacuér TpybonpoBogoB TOCx».

1) HazoBuTe pexumbl ABMKEHUSI )KUIAKOCTU U JaTE UM KPATKYIO XapaKTEPUCTHUKY.
2) KakoBa npupo/ia osiBJI€HUs OTEPh HAropa B TpPyOOIpoBoax?

3) Ilepeuncnure TUMOBBIE TUAPABINYECKUE COIPOTUBIICHUS B TPYOOIIPOBOJIE.
Tema «TexHuueckoe BOAOCHAOKEHUE.

4) Ha xakue noTpeOuTenn pacxoyercs Boia CUCTEMbI TeEXHUYECKOro BogocHabxenus (CTB)?
5) Kakue tunet CTB npumensitores aiig TOC u ADC?

6) Kakast CTB nHa3biBaeTcs NpsIMOTOYHOM?

7) Kakyto CTB Ha3biBatoT 000pOTHOI?

Tema «Cucrema MacnocHaOXeHUs] TYpOUHBI.

8) [l yero npumeHsieTcs cucrema MacinocHaoxkenus TY?

9) HazoBuTe OCHOBHBIE COCTABHBIE PJIEMEHTHI CUCTEMBI.

10) Kakum oOpa3om o4mcTKa Macia B Iepuoj paboThl CUCTEMBI?

Tema «OHepreTuueckue XapakTepUCTUKU TYpOUH».

11) Kakum 00pa3oM MoIydaroT 3HEPreTUYECKYIO0 XapaKTePUCTHKY TYpOUHBI?

12) Kakue 3ama4n pemaroT ¢ MOMOIIbIO JHarpaMMbl TYpOUHBI?

Tema «CriocoObl OMydeHUs AOMOIHUTENBHON MHUKOBON MotHOCTH [TTY ».

13) KakoBa 11es1b mostyuyeHus AOMOJIHUTENbHON MHUKOBOW MomHOCTH [ITY?

14) Iepeuncaure BO3MOXKHBIE CIIOCOOBI MOJTydeHHst ukoBoi MoutHocTH [1TY.

Komnnekm munogulx 3a0anuit 0151 npaKmuxKyma

TEMA. «Pacuér TpyObompoBoaa.

3anaua 1. XKXugkocts ¢ mioTHOCTHIO p = 900 KT/M® 1 BSI3KOCTBIO V = 0,01 Crokca HarueraeTcs
M0 TOPU30HTAIBFHOMY TPYOOIIPOBOY JUIMHOW 4 M U quaMeTpoM 25 MM. OnpenenuTs JaBiICHUE B
HayaJIbHOM CEYEHUH, €CIIM B KOHEUHOM CeUeHHH TPyOOIpoBO/a JaBieHue aTMoc(hepHoe, pacxo
KHUIKOCTH 6 JI/C, MEPOXOBATOCTh CTEHOK TpyOompoBoaa 0,06 Mm.

3anaua 2. OnpenenuTh pacxoj KepocruHa B INIaJKOW TOpU30HTaIBHON TpyOe unHoi 40 M, ¢
nuameTpoM 40 MM, €ciIi pa3HOCTD J1aBJICHUI B HAYAJIbHOM U KOHEYHOM ceueHusX TpyOs! 160 kI]a.
BsskocTh kepocuna v = 0,02 CTokca, IoTHOCTh p = 800 Kr/M°.
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TEMA. «OnpeneneHue nokasarenei pexkuma padoThl AIEKTPUICCKUX CTAHITHI.

3amaua 1. Ha aiekTpocTaHIMu yCTaHOBJICHBI /1Ba TypOoreHeparopa MomHocThio 25000 kBT kak-
Jp1iA. OTpeeMTh CPEIHIO HATPY3KY CTAHIMHM 1 KOY(P(UIMEHT UCTIONB30BaHMS YCTAHOBICHHON MOIITHO-
CTH, €CITH KOJIMYECTBO BBIPAOOTAHHOM SHepriy 3a rof cocrasisier 30 - 107 kBr - u.

3amaya 2. Ha anekTpocTaHIiy yCTaHOBIICHBI TpH TypOoreHeparopa MomHoCTh0 10000 kBT KayKIIbIii.
OnpenenuTh NoKa3aTey peKUMa CTAaHIUH, €CJTH KOJTMYECTBO BRIPAaOOTAHHOM SHEpIryH 3a rof 28,3 10° kBr
- 4 ¥ MaKCHMaJIbHAs Harpyska cranmmu 28,3-10° kBr.

Temwt 3a0anuii ona pacuémuo-zpagpuueckoil pabomol

1. Pacuér TeXHHMKO-3KOHOMUYECKHX TOKa3aTesell mpu padboTe TypOOyCTaHOBKHM Ha YacTHY-
HBIX peKUMax (IIpH HOBBIILIEHUH HAa4aJIbHbIX IapaMETPOB Mapa, Py U3MEHEHUH JaBJICHUS B KOH-
JIEHCATOPE UIP.).

2. Pacu€r n nocTpoeHne 3HepreTHYeCKo XapakTepUCTUKY TapOBON TYpOUHBI.
3 DKCIIepUMEHTAIBbHOE U YUCICHHOE ONPEIeIICHNE XapaKTePUCTHKH TPyOOIpPOBOa HACOCHOM
YCTaHOBKH.

Konmponsnuie 6onpocwt 014 3augumst pacuémuo-zpaguuecxkoii padomal

1) KakoBbI 11e71b ¥ 334U 9KCIEPUMEHTA, IIPOBOJIUMOTO B paMKax TeMbI padOoThI?

2) Kakue 351eMeHTBI BXOJIAT B COCTAB SKCIIEPUMEHTAILHON YCTAHOBKH | JIJIS Y€T0 OHH Tpe/-
Ha3HA4YeHbI?

3) Uto Ha3BIBAIOT TUIPABINYECKUM CONTPOTUBIICHUEM TPYOOIIpoBOaa?

4) ITokaxxuTe Ha cXeMe OIMBITHONW YCTAHOBKH OCHOBHBIE JIEMEHTHI, 00JIaJat0IIle MECTHBIMU
TUIPABIMYCCKUMH COTIPOTHBIICHUSIMU?

5) Kakum crioco6oM perynupoBainach mojada Hacoca BO BpeMs dKcriepuMeHTa?

6) KakoBa 1ienb rufjpaBandeckoro pacuéra Tpyoomnponoaa’?

7) B 4éM cocTOUT 0COOCHHOCTH pacdéra mpoCTOro TpyooIrpoBoaa?

8) Kakum 06pazom moiay4aroT ypaBHEHHE XapaKTepUCTHKU TpybompoBoaa?

9) Onummte crocod MOCTPOCHHSI XapaKTEPUCTHKU TpyborpoBoaa?

10) B uém cocTtouT cyTh ciocoba rpaguueckoro onpeneieHus pabouero pexkuMa HacoCHOU
YCTaHOBKU?

11) KakoBbl OCHOBHBIE BBIBOJIBI IO paboTe?



