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1 IlepeyeHb NJIAaHHUPYEMBIX Pe3yJIbTAaTOB OOyYE€HHsI MO AUCHUIUIHHe "TemIoTexHHKa",
COOTHECEHHBIX C IUIAaHHPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOM NMPOrpaMMbI

OcBoeHME TUCIUIIIMHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:
0011epodheCcCHOHaIbHEIX KOMIIETeHINI:

OIIK-18 - CniocobeH y4acTBOBaTh B UCCIIEIOBAHUSIX 00HEKTOB NMPOGECCUOHANBLHOM MEsTeIBHOCTY U UX
CTPYKTYPHEIX 3JIEMEHTOB

Pe3ynbTaThl O0y4YeHHSI IO AUCHHUIUIHHE ONPEeIsIIOTCSI MHIWKATOPaAaMH JOCTHXKEHHS
KOMIIeTeHIIHH
HMHaukaTop(bl) TOCTHIKEHHUS:

BHITONMHSET TEMIOTEXHUYECKUE PACUETHl C YUETOM TEPMOAMHAMUYECKUX 0COOEHHOCTEN TOPHHIX IOPO]I,
MaccuBa ¥ Te0TEeXHUYECKUX KOMITJIEKCOB MTOPOJ, a TaKke 0Co6eHHOCTEe!N TOpPHOMOOHIBAIOIIEr0, TPAHCIIOPTHOTO U
mepepabaThIBaoIIero 060pyHOBaHuUS.

Pe3ynbTaThl 00yYE€HHS 1O AUCIUIUIHHE:

3HATh METOOB! aHA/IM3a U CHHTEe3a nH(OpPMaIlMy, OCHOBHLIE Havyalla TEPMOJIUWHAMUKY, OCHOBHBEIE CBOMCTBA
¥ TapaMeTphl COCTOSHHUS TEePMOOUHAMUYECKHX CHCTeM M 3aKOHB MpeoOpa30BaHUS 3HEPTUH, 3aKOHBI
TePMOOVHaMUKY; TePMOOVHaMU4YeCKHe IIPOIeCCH ¥ OCHOBH UX aHa/lIN3a; TEPMOLUHAMUKY IIOTOKA, 3JIEMEHTH
XUMHUYECKOM TePMOOMHAMUKY, OCHOBHBEIE 3aKOHOMEPHOCTH TeIIoo0MeHa U MacCOOOMeHa IPU CTAI[MOHAPHOM U
HECTAI[MOHApPHOM peXuMax; CIoco0kl yIIpaBIeHUs ITapaMeTpaMy TeIIoo0MeHa.

YMeTh pacCUmMTHBATL TepPMOAMHaMUUYecKue (GQYHKLUM COCTOSHUS CHUCTEMBI, cOOMpaTh MPOCTeHUIIne
VCTaHOBKH [N NMPOBeNEeHHUs NTab0opaTOPHHX HCCIENOBAaHUM, PAaCCUYMTHIBATHL IOKa3aTejld, MapaMeTpH
TenmooOMeHa, YYUTHIBATh NTOKA3aTENH TOMJINBA U OCHOBE €T'0 TOPEHWUs, aHATU3UPOBATh TEPMOAUMHAMUYECKUE
TIPOIECCH B TEIJIOTEXHUYECKUX yCTPOMCTBaX, NPUMEHSIONINXCS B TOPHOM Hejie, OLeHMBAThL IlapaMeTpHI
COCTOSTHUSI TEPMOJIMHAMUYECKUX CUCTEM U 3()PEKTUBHOCTb TEPMOOUHAMUYECKUX ITPOLIECCOB.

BrameTh HaBLHIKaMU MHTePIpeTaluy PACCUUTAHHBIX 3HaAYEHUU TePMOOMHAMHUYECKUX QYHKIUU C LEeNbI0
TIPOTHO3WPOBAHUS BO3MOXKHOCTH OCYIECTBIIEHUS U HalpaBlIeHUsA MPOTEKaHUsd IPOIECCOB, METOOAMM aHajK3a
3¢ PeKTUBHOCTH TEPMOJMHAMHUYECKUX IPOLECCOB TOPHOTO IPOU3BOMACTBA, METOHAMM YIpaBIEeHUS
3(h(heKTUBHOCTHIO U MHTEHCUBHOCTHIO OOMEHa 3HEeprueidl B HUX.

2 Mecro gucuunauabl "Temwtorexauka" B crpykrype OIIOII cnenmuanureTa

75 OCBOEHUS [NUCLUUIIIMHE HeOOXONWMEl 3HAHUS YMEHHUS, HaBHIKM U (MNIX) ONBIT IPObECCHOHANTBHON
LesATeIbHOCTH, II0JIy4YeHHbIe B paMKaX U3y4eHUs CIefyIoUNX OIUCUUIINH: MaTteMaTuka, ®u3nka, XuMus.

Oucnunnuza Bxomut B bnok 1 «Jucnunnuus (Mopynu)» OIIOII. Llenb OUCHUNNIKHEL - HOJTyYeHUE
00y4aroIUMUCS 3HAHUM, YMEHUH, HaBHIKOB U (MJIM) OIEITa TPOGECCUOHATIFHON eI TeIbHOCTH, HEOOXOOUMEIX 715
(GbOpMHUPOBaHUS KOMIIETEHINY, YKa3aHHLIX B IIyHKTE 1.

3 00beM guconuIUIHHBI "TelIoTeXHHKA" B 3a4YeTHHIX €IHHHIIAX C YKa3aHHEM KOJIHYeCTBa
aKaJeMHYEeCKHX YaCOB, BHIIeICHHBIX Ha KOHTAKTHYI0 Pa0d0Ty 00y4Yalonuxcsi ¢ mpemnogaBareneM (1o
BHaM 3aHSITHH) H Ha CAMOCTOSITE/ILHYI0O Pab0oTy 00yJarOIIUXCsI

O611ast TPYAOEMKOCTh OUCLUILIAHE "TemNnoTeXHUKa" COCTaBAeT 3 3aUeTHHIX equHuIbl, 108 yacos.

KonnuecTBo 9acoB
0® |3®| 030

®opMa 00yueHHUs

Kypc 3/Cemectp 6

Bcero gacos 108 108
KoHTakTHas padoTa 00y4alouIuxcsi ¢ mpemnogapaTesieM (II0 BUaM y4e0HBIX
3aHATHH):
AynutopHas pa6ora
Jlexuyuu
JlabopamopHble 3aHsmus 10 10

Hparcmuuecrcue 3aHAMuUA

BueaynutopHas pabora

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHsle 8udvl yuebHol OesmeabHOCMU
CamocrosiTe/TbHasi padboTa 90 90
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®opMa 00yueHHUs

KonuuecTBO 9acoB

0o (3¢ 03®
®opMa NPOMEKYTOYHOH aTTeCTAIHH 3a4er 3a4er

4 Copep:kaHHe OTUCOHUIUIMHEI "TeIJIOTEXHHUKA", CTPYKTYPHPOBaHHOE IO pa3aesiaM (TeMaM)

4.1. JIeKITMOHHBIE 3aHATHS
Pasgen mUCUUIIIMHEL, TEMBL IEKIUI U UX COflepKaHue TpymoeMKOCTh B 4acax

o]0} 30 039

1. TepmogrHaMUKa. 2 2
2. OCHOBHBIE 3aKOHOMEPHOCTH TemyiooOMeHa M MaccooOMeHa mpu | 2 2
CTAllMOHAPHOM ¥ HECTAI[MOHAPHOM pPeXMMaXx.
3. TonnuBO U OCHOBEI TOPEHUS. 2 2
4, Tennorenepupymmng YCTPOMCTBA, XOJOAUIbHAS U KPUOTEeHHAs TeXHUKa U | 2 2
¥UX TePMOIMHAMUYECKUH aHAU3.
Hroro 8 8

4.2. JIabopaTopHbIe 3aHATHSA
Tema 3aHATHS TpymoeMKOCTh B 4acax

o]0} 30 039

1. Onpenenenue TeNI0eMKOCTH BIaXXHOT'0 BO3yXa. 2 2
2. 3y4yeHue 3aBUCUMOCTH HABJIEHWS BOOH U HACHIIEHHOT'0 BOASHOIO Iapa | 2 2
OT TEMIIEPATYPHL.
3. Onpenenenune kKo3pdunreHTa TEMIONPOBOIHOCTA TBEPAOr0 MaTepuana | 2 2
METOMOM IUTUHIPUUYECKOTO CJI0S.
4. VsyyeHue npoliecca TemnoobMeHa B TemI000OMeHHUKE Tuma «T1pyda B | 2 2
TpyOe».
5. PacueT u aHanu3 IIUKI/Ia XOIOOUILHOM MaIlIMHEI 2 2
Hroro 10 10

4.3 CamocTosATenbHasi paf®oTa 00ydYamwmerocsi M mnepedYeHb y4eOHO-METOTUYECKOTO

obecmedeHus1 [IJIsi CaMOCTOSITEIbHOH PadoThl 00yYAIOMIUXCS MO TUCLHHIIIHHE

Bupg CPC TpymoeMKOCTh B 4acax

0o 30 030
O3HaKoMJIeHue C CofepzKaHWeM OCHOBHOM U HOIIOJHUTENbHON nuTepatyps, | 30 30
METOJUYECKHUX MATEpHaJioB, KOHCIEKTOB JIEKIUW [N IMOATOTOBKH K
3aHATUIM
OdopMIIeHNE OTUETOB 110 MPAKTHYECKUM K(MIx) TabopaTOpPHEIM paboTaMm. 40 40
INogroroBka K IPOMEXYTOYHOU aTTECTalluU 20 20
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Hroro 90 90

5 ®OoHJ OLEHOYHBIX CPEICTB /I MPOBEIeHHUsI MPOMEKYTOYHON aTTeCTAaluH 00yYalouIUXCsi 1Mo
mucnumauHe "Temtorexauka"

5.1 ITacnopT ¢GoHAA OIEHOYHBIX CPEICTB
IInanupyeMble pe3y/IbTaThl 00YYEHHsI 10 TUCIHIUITHHE (MOIYITI0)
IucuunnuHa HampasieHa Ha GOpMUPOBaHNE CIeOYIOUIMX KOMIETEHINH BEITYCKHIKA:

®opma Texkymero/Komnmerennuu,MEguKaTop(bI) Pe3yinbTaThl 00y4eHHs NO|YpPOBEeHb
KOHTPONIsA 3HaHHUH,|POpPMHUpPYyeMBIE[IOCTH K e HH s gUCHUIIHHEe (MOTYIII0)
YMEeHHH, HABBHIKOB,B pe3ylbTaTe|KOMIOETEeHIHH
Heo0XO0OUMBIX [JISA0OCBOEHHUS
bopMupoBaHMSA (IHCHHUINJIHUHBI
COOTBETCTBYIOmEeH|(MOTYyIsI)
KOMIEeTeHIHUH

1619762649
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Ompoc o KOHTPOJIEHEIM
BOIIPOCaM, IIOATOTOBKA
OTYETOB mo
IPaKTUYECKUM ¥ (WIJIH)
nabopaTOpPHHEM
paboTam.

OIlK-18

Brnonusger
TEeNJIOTeXHUYeCKue
pacdYeTH C Yy4eTOM
TepMOOUMHAMUYECKUX
0COOEHHOCTE! TOPHHIX
mopon, MaccuBa u
TeOTEeXHUYECKUX
KOMIIJIEKCOB IIOpOX, a
Takxke ocobeHHOCTeH
ropHopgoOkEBalomero,
TPAaHCHOOPTHOTO u
nepepabaTsBaiouero
o6opymoBaHus.

3HaTh METOXH aHalu3a U
cuHTe3a uHboOpManuy,
OCHOBHE € Hadana
TepMOJUHaMUKHU, OCHOBHHIE
CBOWCTBa M IlapaMeTpPH
COCTOSAHUSA
TepPMOIUHAMUYECKUX CUCTEM
¥ 3aKOHH IIpeoOpa3oBaHUs
9Hepruu, 3aK0HH
TEpPMOLUHaAMUKU;
TepMOLUHaMU4YeCKue
IpPOLeCCH U OCHOBH UX
aHanu3a; TepPMOOUHAMUKY
IOTOKa, 971eMeHTH
XUMHUYECKOU
TepMOJUHAMUKU, OCHOBHHIE
3aK0OHOMEPHOCTH
Temnoo0MeHa ¥ MaccooOMeHa
OIpH CTalUMOHApPHOM U
HeCTallUOHapHOM DeXHUMax;
CTIOCOOE yopaBlIeHUS
napaMeTpaMHu TelIoo0MeHa.
YMerTsh PacCYUTHBATDH
TepMOLUHaMU4YeCKue
byakuuu COCTOSIHUS
CUCTEeMEH, cobupars
IPOCTEHINEe YCTAaHOBKU [T
npoBefeHus abopaTOpPHEBIX
HCCIIeIOBaHUMN,
pacCYuTHBaTh IIOKa3aTeny,
napaMeTpH TennoobMeHa,
YUUTEIBATh IIOKa3aTelu
TOIJINBa U OCHOBH €ro
TOpeHHusI, aHaJUu3UpPOBaTH
TepMOLUHaMU4YeCKue
OIpoIecCH B
TENJNOTEXHUYECKUX
yCTpPpOUCTBAX,
NPUMEHSIOMUXCI B TOPHOM
nese, OLlEHUBAThH IapaMeTpEHl
COCTOSAHUSA
TepPMOIUHAMUYECKUX CUCTEM
u 30 PeKTUBHOCTD
TepMOILUHaAaMUYECKUX
IpPOIEeCCOB.

BrnagerTs HaBHKaMu
HHTepIOpeTanuu
paccuYuTaHHHX 3HAadYeHUHU
TepMOILUHaAaMUYECKUX
byHKIUHT C IIenbIo
OPOTHO3UPOBAHUSA
BO3MOXHOCTH
OCyIleCTBIEHUSI u
HallpaBJIeHUS IIPOTEKaHUI
IpoIeccoB, MeTogaMu
aHanu3a 93PGHEeKTUBHOCTH
TepMOOLUHaAaMUYECKUX
IpoIeccosB TOPHOTO
IPOM3BOACTBA, MeTOmaMu
yIpaBIeHUd

30 PekTUBHOCTHIO u
HHTEHCHUBHOCTbIO o0OMeHa
9HEpTuey B HUX.

Bricokun
HIH
CpemHUU
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BBICOKHY YPOBEHb TOCTHKEHHSI KOMIETEHIIUH - KOMIeTeHIMs chOPMUPOBaHa, PEKOMEHJOBAaHHEIE OLIEHKU:
OTJIMYHO, XOPOIIIO, 3a4TEHO.
CpedHu# YPOBEHDb TOCTHKEHHS KOMIIETEHIIHH - KOMIIEeTeHIMs cHOPMUPOBaHa, PEKOMEHIOBAHHEIE OLIEHKH:
XOPOILIO, YIOBIETBOPUTENBLHO, 3a4TEHO.
Hu3ku# ypoBeHb MOCTHKEHHS KOMIETEHIHH - KOMIETEHUWUS He CHOpMHUDPOBaHA, OLEHUBAETCS
Hey[OBJIETBOPUTENILHO WIIM He 3a4TeHO.

5.2. KOHTpOJIbHBIE 3aJaHHUsI W/IH HHbIEe MaTepPHaJIbl

Texymu# KOHTPONb yCIIEBAEMOCTH ¥ ATTECTAllMOHHEIE HUCHHITAHUS 00y4alOUIMXCS MOTYT OBITh
OpraHM30BaHBEl C UCMOIb30BaHueM pecypcoB DUOC ¢unuama KyaI['TV.

5.2.1. OueHo4HbIE CpeACTBaA MPH TEKYNIEM KOHTPOJIe

Texymuii KOHTPOJIb IO TeMaM AHUCLUIIINHEL 3aKITI0YAETCS B ONPOCE 00YYaIOUIUXCS 10 KOHTPOJIbHEIM
BOIIPOCaM, IIOATOTOBKE OTYETOB IT0 Ja60PaTOPHEIM H(MIM) IPAKTHUYECKUM padoTaM.

Onpoc no KOHMPO.1bHLIM 80NIPOCAM:

[Tpu npoBeneHUYN TEKYIero KOHTPOs ofydarmuMcs OyneT NuCbMeHHO, Tu60 YCTHO 3a7jaHo [iBa BOIIPOCa,
Ha KOTOPHIE OHU JOJIKHEL JaTh OTBETHL.
Hamnpuwmep:

1. CMecu pabouux Tell, UX XapaKTePUCTUKHU U 3aKOHHL.
2. TemnnoeMKOCTb.

Kputepuu oneHUBaHUS:

- 85-100 6annoB - Ipu MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha [Ba BOMPOCA;

- 65-84 6ayIoB - P MPABUIIBHOM U IIOJTHOM OTBETE Ha OJWH K3 BOIIPOCOB U IIPABUJILHOM, HO He IIOJTHOM OTBETE
Ha IpPyTOU U3 BOIIPOCOB;

- 25-64 6annoB - mpHu IPABUILHOM U HEIIOTHOM OTBETE TOJIBKO Ha OMMH U3 BOMPOCOB;

- 0-24 6amioB - IpU OTCYTCTBUY NIPABUIBHEIX OTBETOB HA BOIIPOCHL.

KomuuectBo 6amnos|0-24 (25-64(65-84 [85-100
[ITkarna oneHUBaHUS|HEYL|YHLOBI|XOPOIIO|OTINIHO

IIpumepHblii nepeyeHb KOHMPO/IbHLIX 60NPOCOE:
1. TepmoOuHamuka, mepmoOUHAMUKA NOMOKA, 3/1e MeHMbl XUMUYeCKOol mepMoOUHAMUKU

. OCHOBHEBIE CBOMCTBA U ITapaMeTpPhl COCTOSIHUS TEPMOAUHAMUYECKUX CUCTEM.

. TepmoguHamMu4yecKui mpolecc.

. NmeanbHEIM Ta3.

. YpaBHEHUS COCTOSHUSA UealbHOI0 ra3a.

. Cmecu pabouux TeJj, UX XapaKTePUCTUKY U 3aKOHHL.

. TennoemMKoCTb.

. Pabora u TemnoTa, 3aKOHH Tpe0OpPa30BaHus IHEPTUH.

. 3aKOHBI TEPMOTUHAMUKH.

. CymHoCTh IepBOT0 3aK0Ha TEPMOOUHAMUKH.

. AHaUTHYECKOe BHIpaXKeHue U (OPMYIUPOBKA IIEPBOTO 3aKOHA TEPMOAUHAMUKH.

. BTopoit 3aK0H TepMOIWHaMUKH.

. TepMoguHAMUYECKUE TPOIIECCH], IIUKJIEL 1 OCHOBHI UX aHAJIN3a.

. Kpyrosele TepMopuHaMu4eCKye IPOLECCH (LIUKIIEL).

. ITpsimo#t u o6paTHbI TUKIH KapHo. TepMoguHaMu4deCcKue MPOoLeCcCH UaeanbHBIX Ta30B.

. M3o0paxeHre TepMOAUHAMUYECKUX ITPOIIECCOB Ha pv- U Ts-IuarpamMmax.

. PeasnbHble ra3h 1 MapH.

. OCHOBHEBIE TepMOIWHAMUUECKHE IIPOIIECCH BOASHOIO Iapa.

. Ornuune peanbHOTO ra3a OT UAEAILHOTO.

. IIpouecce M3MEeHEHUS COCTOSTHUS BOASIHOTO TIapa B pv-, Ts- U iS -guarpaMMax.

. PacueT TepMogHaAMUYECKHUX IIPOLIECCOB BOASHOTO ITapa C IOMOIILI0 TabIHII U iS- uarpaMMeL.

. BraxuEeii Bo3pyx: 00/1acTh IPUMEHEH s, abCOMI0THAS ¥ OTHOCUTEJIbHAS BJIaKHOCTD, BJIAarocofepxKaHue,
TOYKa pOCH, id -muarpamMma

22. TepMogHaMuKa IIOTOKA.

23. YpaBHEHHUe TIEPBOr0 3aKOHA TEPMOOUHAMUKHY [IJIs IOTOKA U €r0 aHaIu3.

24. Comna u gudGy30pHL.

25. BoapgercTBUE Ha IOTOK TEOMETPUY KaHaJa.

26. Comno JlaBans. CyIIHOCTB IIPOLiecca OPOCCeNupoBaHus. Vi3MeHeH e TapaMeTpoB pabodero Tena mpu
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7

O N0 Ul WN -

I e e e e
— O OO0 JO0 ULk W~k O



27.
28.
29.
30.
31.
32.
33.
34.
35.

OPOCCeNNPOBAHUH.

[Tonsitue 06 adpdexre xoyns - TomcoHa.

DJIeMeHTHl XUMIUeCKOU TepMonrHaMuky. Kimaccuukarms XuMUYeCKIX peakIuii.
Tenmnosrie abekTH peaknuii. 3akoH ['ecca.

Tennossie 3¢beKTH 06pa30BaHUs U CTOPAHUS BEIIeCTB.

YpaBHenue Kupxroda.

3aBUCUMOCTD TENIOBOT0 3G deKTa OT arperaTHOTO COCTOSTHUS BeIlleCTBa.
XUMHWYEeCKHH MTOTEHIIAAT.

Ycnosusa xumuueckoro paBHoBecus. [Ipuanun Jle-IlaTense.

TpeTbe HAYaN0 TePMOAUHAMUKYA

2. OcHoBHble 3dKOHOMEPHOCMU Men/006MeHa U MaccoobMeHa Npu CMAUUOHAPHOM U HECMAUUOHAPHOM

pescumax

. TeHHOHDOBOHHOCTb: OCHOBHEIE ITIOJIOKEHMsI, TEMIIEPAaTyPHOeE I10JIe, OCHOBHOM 3aKOH TEeMJIOIIPOBOOHOCTH.

2. KoHBeKIMS: OCHOBH TEOPUHU KOHBEKTHUBHOT'O TEMI000MeHa, PEeXXKUMEL TeUeHusT, K03QDULHUEHT TemI00ToaYH,
OCHOBBI TeOpUH 1Momo06us, Yuciia mogobusi, KOHBEKTUBHEIN TEMI000MEH B BHIHYKIEHHOM ¥ CBOOOJHOM MOTOKE
JKUIKOCTH U IIPU U3MEHEHWHU arperaTHOTO COCTOSTHUS BEIIEeCTBa.

3. Uznyuenwue: obImue CBENEHNUS O TEIIIOBOM M3TyYEHUH, OCHOBHBIE 3aKOHBI, 9KPAHHL.

4. aTeHCHUKAINS TeIT000MeHa.

5. Tumsl TemI000MEHHEIX allllapaTos.

6. OcHOBH MaccooOMeHa: OCHOBHEIE ITOJIOXKEHUS U 3aKOHH TEOPUU MacCO00MeHa, OCHOBHEIE COOTHOIIEHUS U
MOJeNIi MacCoIepeHoca.

7. OCHOBHI CYIIKY BIaXXHLIX MaTEPHAJIOB.

8. TemnomaccooOMeHHbIE YCTPORCTBA.

3. Tonaugo u 0CHOBbl 20peHUA

1. Bupbl 1 XapaKTepPUCTUKHY TOTINIABA.

2. CocraB pa3nUYHBEIX BUOOB TOTJIKABA.

3. Ilpomeccsl ropeHus pa3NuyHbIX BULOB TOIUIMBA

4. TenaozeHepupyrou,ue ycmpolicmed, X0100UAbHAA U KPUOREHHAA MeXHUKA U ux mepmoduHamuyeckul
aHaaus

1. ITukI KOMIIpeccopa: XapaKTePUCTUKY IeHCTBUTEILHOIO IIUKJIIA, TIOHSATHE 0 MHOTOCTYIIEHYaTOM CXKATHU.

2. Iuksel mBuraTened BEyTpeHHEro cropanus ([JBC) u ra3oTypOUHHEIX YCTAHOBOK: KiTaccuduKarms,
onpepenenue Tepmuaeckoro KIIMT 1 METOIE! €0 MOBHIIEHNUS, TPEUMYLIIECTBA Ta30TYPOMHHLIX YCTAHOBOK II0
CpaBHeHUIO ¢ nopurHeBsM [IBC.

3. TemnoBbie ¥ XOIOOUIIbHbIE LIUKITHL.

4. TlpuHIMIIMaTbHasA CXeMa TapOCUIOBOY YCTaHOBKY, M300paxkeHue UOealbHOTO IMKIa PeHKuHa B pv-, Ts- 1
OuarpaMMax, onpegesieHue TepMudeckoro KIIIT 1iKiia, CIIoCoOb! MOBHIIIIEHNST 9KOHOMUYHOCTH ITaPOCHIIOBBIX
YCTaHOBOK.

5. OCHOBHEIE TIOHSTHUS 0 Pab0OTe XOJIOMUIBHEIX YCTAHOBOK, UX KITACCU(PUKAIMA U XapaKTEPUCTUKH, XJTag0areHTH,
TpeOOBaHUS K HUM.

6. IIpuHUMOMaTbHAS cXeMa 1 pafoTa TEIIOBOTO HAcoca, ero MpeuMyIlecTBa.

Omuemul no 1adopamopHsuIiM u (uau) npaKkmuyeckum pabomam (dasee emecme - pabomuol):
ITo xaxpou paGore obyvawImuecs CaMOCTOSTENbHO O0GOPMISIOT OTYETH B 3JIEKTPOHHOM

dbopmaTe(cornacHo mepedHio 1abopaTOPHEIX H(MNTM) MPAKTHYecKUx paboT m.4 pabouei MpoTrpaMMel).

=W N =

COJIep}KElHI/Ie oT4yeTa:

. Tema paboOTHI.

. 3agauu paboTHL.

. KpaTkoe onucanue xofa BHIIOTHEHHS PabOTHL.

. OTBeTHl Ha 3alaHMUs UK TIONyYeHHbIe Pe3yIbTaThl 10 OKOHYAHHUY BEITIONHEHMS PaOOTH (B 3aBUCUMOCTH OT

3a7ay4, IOCTABJIEHHHIX B II. 2).

. BriBogH

Kputepuu ouenuBanus:

- 75 - 100 6asioB - mpu PACKPHTHM BCEX PA3[EJIOB B IIOJIHOM 00HEMe
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- 0 - 74 GayIoB - IPU PACKPHITHH He BCEX Pa3[esioB, 60 Mpu 0QOPMIIEHNH Pa3[esioB B HEMOIHOM 00beMe.

KomuuectBo 6annos|0-74 75-100

IIIxana omnenuBanus|He 3auTteHo|3auTeHo
5.2.2 OneHoYHbIEe CPEICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH
@dopMoll NnpoMeIHCcymoyHoll ammecmauyuu sBISETCS 3a4YeT, B MPOLECCe KOTOPOTO ONPEHesieTCs
c(hOPMHUPOBAaHHOCTh 0003HAYEHHHKIX B pabouel MporpaMMe KOMIETEHITHH.
VHCTpyMEHTOM u3MepeHus: CHOpMUPOBAHHOCTH KOMIIETEHIIUN SBIISIOTCS:

3aYTEHHEIE OTYETH 00y4YaoMmuXCs 1Mo 1ab0PaTOPHEIM U (MJIH) IPAaKTUYECKAM paboTam;
OTBETHI 00YYAIONUIMXCS Ha BOIIPOCH BO BPEMS OIIPOCa.

ITpu mpoBemeHWM MPOMEXKYTOYHOIO KOHTPOJIS OOYHAIOUIUNCS OTBeYaeT Ha 2 BONPOCA BHIOPAHHHIX
ciay4aiHbEM 00pa3oM. Ompoc MOKET IPOBOAUTLCS B MUCHMEHHOM U (UJTH) YCTHOM, U (MJIK) 37IEKTPOHHOU dopMe.

Omeem Ha eonpocwl:

Kputepuu oreHuBaHUS IPY OTBETE HA BOIIPOCHL:

- 85-100 6annoB - Ipu MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha [Ba BOMPOCA;

- 65-84 6aIoB - P MPABUIIBHOM U IIOJTHOM OTBETE Ha OJWH K3 BOIIPOCOB U IIPABUIILHOM, HO He ITOJTHOM OTBETE
Ha IpPyTOU U3 BOIIPOCOB;

- 50-64 6annoB - MpHU IPABUILHOM U HEIIOTHOM OTBETE TOJIBKO Ha OMMH U3 BOPOCOB;

- 0-49 6aoB - IpU OTCYTCTBUY NIPABUIBHEIX OTBETOB HA BOIIPOCHL.

KomuuectBo 6annos|0-64 65-100

[IIxana olleHUBaHUsI|HE 3aYTEHO|3aYTEHO
ITpumepHylll nepeueHb 80NPOCO8 K 3auemy:

. OCHOBHEIE CBOMCTBA U ITapaMeTpH COCTOSHUS TEPMOANHAMUYECKUX CUCTeM. TepMofrHaMUYeCKUil ITpoliecc.

. UpmeanbHbI Ta3. YpaBHEHUS COCTOSTHUS UOeaIbHOTO ra3a.

. CMecu pabouux Tej, UX XapaKTEePUCTUKH U 3aKOHHL.

. TennoemMKoCTS.

. Pabota u TemnoTa, 3aKOHH TPe00pPa30BaHNs SHEPTHUH.

. CymIHOCTh epBOro 3aKOHa TEPMOIUHAMUKY. AHATUTHYECKOe BhHIpaxkeHue U (GopMyIupOBKa IIEPBOT0 3aKOHA

TePMOAUHAMUKH.

. Bropoii 3aK0H TepMOAMHAMUKH.

. KpyroBbie TepMOgrHaMUYECKHE TPOLECCH (IUKITHI). [TpsIMO# 1 06paTHEIHM IIUKITE KapHO.

. TepMomuHaAMUYECKHE TPOLIECCH UAEaTbHbBIX Ta30B.

. M3006paxeHne TepMOTUHAMUYECKHX IIPOIIECCOB Ha pV- ¥ Ts-AuarpaMmax.

. OCHOBHEBIE TepMOIWHaMHUUECKHEe IIPOIeCCHl BOASHOI0 apa. [Ipolieccr u3MeHeHUs: COCTOSIHUS BOASHOTO IIapa

B pv-, Ts- u is -mfuarpaMmax.

12. BnaxXHEIM BO3nyX: 00/1aCTh IPUMEHEHUs, aOCOMI0THAS ¥ OTHOCUTEJIbHAS BJIaKHOCTD, BJIAaroCcofepKaHue,
TOYKa pockl, id -guarpaMmma

13. YpaBHeHUe IepBOr0 3aKOHA TEPMOAVHAMUKHY IJId II0TOKA U €T0 aHau3.

14. Comna u guddy3opsl. Bo3melicTBue Ha MOTOK TeOMETPUHU KaHasa.

15. Comro JlaBans.

16. CyurHoCTh mpolecca ApOCCeTUpoBanus. i3MeHeHre TapaMeTPoB Paboyero Teja Py APOCCETHPOBAHIHY.
[Tonsitue 06 adpdexre Ixoyns - ToMcoHa.

17. Knaccudukanus xuMu4eckux peaknuil. Tennosrle 3¢ ek peakiuil. 3akoH 'ecca. Tennmosele 3G GeKTH
00pa30BaHUS ¥ CrOPAHUS BEIIECTB.

18. YpaBHenue Kupxroda. 3aBucuMoCTh Tem1oBoro 3¢ deKkTa OT arperaTHOro COCTOSHUS BEIIeCTBa.

19. XuMudeckuy moTeHuuan. YCIoBus XuMuieckoro paBHoBecus. [Ipunnun Jle-llaTtense.

20. TpeTbe HAUaIO0 TEPMOOUHAMUKHI

21. TennonpoBORHOCTh: OCHOBHEIE IIOJIOKEHNUS, TEMIIEpAaTypPHOE I10JIe, OCHOBHOM 3aKOH TEIJIONPOBOAHOCTH.

22. KoHBEKIHS: OCHOBH TEOPUM KOHBEKTUBHOTO TEIJIO00MEHA, PEKUMEL TeYeHUS, KO9DDUIMEHT TemmooTaayu.

23. KoHBeKIMS: OCHOBEI TEOPHUY ITOM0OUSI, YUCIIa TTOHO0US.

24. KOHBEKTHUBHBIY TEMIO00MEH B BEIHYKIEHHOM U CBOOOIHOM IIOTOKE KUIKOCTH U IIPU U3MEHEHUY arperaTHOro
COCTOSIHUS BeleCTBa.

25. Uznyuyenue: o0uIMe CBEIeHUS O TEIJIOBOM U3JIy4eHNY, OCHOBHbIE 3aKOHEI, 9KPAHH.

26. MHTeHCcuduKauus temnmoobMeHa. TUIIH TEIIIO0OMEHHEIX anapaToB.

27. OCHOBHEIE TIOJIOKEHUS ¥ 3aKOHBI TEOPUH MaccooOMeHa, OCHOBHEIE COOTHOLIEHUS U MOJENIY MacCOIepeHoca.
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28. OCHOBBHI CYIIKY BJIa’KHHIX MaTepPHAJOB.

29. TennomaccooOMeHHEIE YCTPOUCTBA.

30. Bupbl 1 xapakKTepucTUKHY TomnuBa. CoCcTaB pa3NMyHBIX BUOOB TOIIKBA.

31. TIpotieccrl TOPeHuUst pa3NUYHbIX BUOOB TOIIMBA

32. 1Iukn KoMIIpeccopa: XapaKTepUCTUKHU NeHCTBUTEILHOTO [IUKIIA, IOHSATHE O MHOTOCTYIIEHYATOM CXKATUH.

33. Luknsl gBUTaTened BHyTpeHHero cropanus (IBC): kmaccudukauus, onpenenenue tepMmuieckoro KIIM u
METOMBI €T0 TIOBHIIIEHHUS.

34. Luknsl ra30TypOuHHEEX ycTaHoBOK (['TY): knaccudukaims, onpenenesue TepMudeckoro KIII u MeTOnb eTo
TIOBBIIIEHUS.

35. IIpeumymiectBa I'TY no cpaBHeHUIO ¢ nopurHeBsM [IBC.

36. TIpuHIMIHaIbHAS CXeMa TapOCUIOBOM YCTaHOBKY, N300paxkeHre UaealbHOTo IUKiIa PeHkuHa B pv-, Ts- 1
ouarpaMmas, omnpepenenue Tepmudeckoro KITJI mukia, criocoOsl OBBIIIEHUS 9KOHOMUYHOCTH MTapOCUIIOBEIX
YCTaHOBOK.

37. OCHOBHBIE TTOHSTHS 0 Pab0Te XOMOJUILHEIX YCTAHOBOK, UX KITaCCUGUKALMS ¥ XapaKTEePUCTUKY, XIafl0aTeHTHI,
TpeOOBaHUS K HUM.

38. [puHnUnUanbHas cxema ¥ paboTa TEIIOBOTO HAcoCa, er0 MPEUMYIIeCTBa.

5.2.3. MeToaguuecKkue MaTepHajibl, ONpeae/siolue Npoueaypbl OleHUBAHUs 3HAaHUH, YMEHHH,
HaBBIKOB U (M/IH) OIbBITA [IESATEILHOCTH, XapaKTepPU3yoIlue 3Tansl GopMupoBaHUs KOMIETEHITHH

1. Texymui KOHTPOJIb YCIEBAEMOCTH 00yYaIOIUXCS, OCYIIECTBISETCS B CIIEOYIOMEeM MOPSIAKe: B KOHIIE
3aBepIIEeHUs] OCBOEHHUS COOTBETCTBYIOINEH TEMBI 00y4YaroUIuecs, 0 PaCIOPSIKEeHHI0 TelarOTMYecKoro paboTHUKA,
yOupaloT BCe TUYHBIE BEI[Y, 9IEKTPOHHBIE CPEICTBA CBSI3M U MTeYaTHHIE HCTOUHUKY MHGOPMAIIUHU.

[I71s TOOTOTOBKY OTBETOB Ha BOIIPOCH 06yUarouIecs UCIOMb3YI0T YUCTHIN TUCT GyMaru mo6oro pa3mepa u
DPY4KYy.

Ha mucte Oymaru oOydarouiuecsl yKa3bIBAIOT CBOM (aMHUIIMIO, MM, OTYECTBO (IIpHM HaJIW4HWK), HOMED
y4eOHO# TPYIIIH U OATy IPOBEEHUS TEKYIIEero KOHTPOJIS YCIeBaeMOCTH.

HayuHo-memaroruyeckuii pabOTHHUK YCTHO 3a[jaeT [Ba BOIIPOCA, KOTOPEE 00yJaOIMUACS MOXKET 3aIiCaTh
Ha IOATOTOBJIEHHHIN [JI OTBETa JIUCT OyMaru.

B TeueHue yCTAHOBIEHHOTO HAyYHO-TIENATOTUYECKUM PabOTHUKOM BpeMeHM 00ydaroluecs MUCbMEHHO
GbopMynUPYIOT OTBETH Ha 3afaHHBIE BOMPOCH. Ilo MCTeYeHHUM YKa3aHHOTO BPEeMEHHU JUCTH OyMaru C
TIOATOTOBJIEHHEIMI OTBETAMHU 0OyUaloIMecs MepefalT HayYHO-efaroriieckoMy paboTHUKY AJIS TOCTIEOYIOero
OLIeHWBaHUS Pe3yNbTaTOB TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH.

[Tpu MOATOTOBKE OTBETOB Ha BOMPOCH 00yYAIOUIMMCS 3aMPELIaeTCsT UCII0Ih30BaHUeE JTIOOBIX 3JTEKTPOHHEIX
¥ TIeYaTHHIX UCTOYHUKOB MHpOpManuu. B ciayyae oOHapyKeHUS HAYYHO-TIEHArorudecKuM paboTHUKOM (akTa
HCIIOIb30BaHus 00yYaOIUMCS IPY MOATOTOBKE OTBETOB HA BOIPOCH yKa3aHHHIE MCTOYHUKY WH(OPManuu -
OIleHKA PEe3yJIbTAaTOB TEKYI[ero KOHTPOJS cooTBeTCTByeT 0 6asyyioB M Ha3HA4YaeTCH HaTa IOBTOPHOTO
TIPOX0XKOEHUS TEKYIIero KOHTPOJIA YCIIeBaeMOCTH.

Tekymmi KOHTPOIb YCIIEBAEMOCTH 00yHAIOMINXCS 110 PE3yIbTaTaM BHITONMHEHUS Ta00paTOPHEIX U (WH)
TPaKTUYEeCKUX PaboT OCyIIecTBIIETCS B popMe OTYETa, KOTOPHIH MPENOCTaBIsIeTCS HayYHO-IIeJaroruyeckomy
paboTHUKY Ha OyMaxkHOM ¥ (MJIH) 3JIEKTPOHHOM HOcHUTene. HayuyHo-memaroruueckuii pabOTHHUK, MOCIe
TMPOBEMEHNs OLIEHOYHBIX NPOIEAYpP, UMEET NPaBO BEPHYTh 00yYAIOIIEMYCsS OTYET QNS MOCIEeAyIoleH
KOPPEKTUPOBKHU C YKa3aHHEM IIEPEYHS HEeCOOTBETCTBHU. OOydaromuiics 00s3aH YCTPAHUTh BCEe YKa3aHHHIE
HECOOTBETCTBUS ¥ HANPABUTh OTYET HAYYHO-IEJATOTHYECKOMY PAOOTHUKY B CPOK, HE MPEBHINAIOIUNA TPeX
y4eOHEIX JHEH, CTIEOYIOUIUX 3a THEM [IPOBEIEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Pe3ynbTaThl TEKYIIETO KOHTPOJS MOBOMASTCS OO CBEMEHUS 00y4YalOIIUXCS B TeUEHUE TPeX YIeOHHIX THEH,
CTIeOyIoIIKX 3a THEM ITPOBEJIEHUS TEKYIIET0 KOHTPOJIS YCIIeBaeMOCTH.

O6yuarolrecs, KOTOpPhe He MPOILIN TEKYIIHUM KOHTPOJIb YCIIeBAEMOCTH B YCTAaHOBJIEHHbIE CPOKH, 00sI3aHbI
TIPOUTH €T0 B CPOK [0 Hayaja MPOoLedyph MPOMeXYTOYHON aTTeCTalluy IO AUCLUIIINHE B COOTBETCTBUM C
pacnucaHueM IPOMeXKyTOUHON aTTeCTaliH.

Pe3ynbTaTH MPOX0XKAEHUS MPOIEAYP TEKYLIEr0 KOHTPOJIS YCIeBaeMOCTH 00YYalOIIUXCS YUUTHBAIOTCS
TIPY OIIeHWBAHWUY PE3YJIbTATOB TPOMEKYTOYHOM aTTeCTAUYN 00yYaIOIIUXCS.

2. [IpomexyTOYHas aTTeCTals 00y4YalOUXCs TPOBOTUTCS [OCTIE 3aBEPIIEeHUS 00yUeHNS 10 OUCIUILIAHE
B CEMECTPE B COOTBETCTBUH C KaJeHIAPHHIM y4eOHEM Tpa@uKOM ¥ pacnucaHueM MPOMEXKYTOUHON aTTeCTalluH.

[l71s1 yCIeIHOTO TPOX0XKOEHUS ITPOLeyPH TPOMEXKYTOYHOM aTTECTAINy 10 JUCLUUIIINHE 00yJaumecs
OOJIXKHEIL:

1. TONyYUTh HONOKUTEIBHEIE PE3YIBTATH IT0 BCEM IIPENYCMOTPEHHBIM pabodei mporpaMMoii popMaM TEKYIETO
KOHTPOJISL YCIIEBAEMOCTH;
2. HOJIyYUTH [IOJIOKUTEIbHBIE Pe3yIbTaThl ATTECTAOHHOTO UCIIBITAHHS.
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s yCcrmemHOTo IPOXOXK[EHUS aTTECTALMOHHOTO HCIBITAHHS 00y4YaloI[uiics B TeUeHUE BPEMEHH,
yCTaHOBJIEHHOTO HayYHO-IIeJarornieckuM pabOTHUKOM, OCYIIECTBIIsET IIOATOTOBKY OTBETOB Ha MIBa BOIIPOCA,
BEIOPAHHBIX B CIy4allHOM ITOPSIKE.

[I7151 OOTOTOBKY OTBETOB UCIIOIB3YeTCs YUCTHIN IUCT OyMaru u pydka.

Ha nucte 6ymaru obydaiomuecs yKa3blBalOT CBOM (aMUTIKIO, UM, OTYECTBO (IpU HANW4YUM), HOMEeD
y4eOHO¥ TPYIILL ¥ JATy IPOBENEHNS aTTeCTALIOHHOT0 UCIIEITAHUS.

[Tpy DOATOTOBKE OTBETOB HAa BOIPOCH 00y4YaOMINMCS 3alPelIaeTcsl UCI0Ib30BAHUE TIOOBIX 3JIEKTPOHHBIX
¥ IIeYaTHHIX UCTOYHKUKOB HHOpManuy.

[To ucTeyeHNN yKa3aHHOI'0 BPeMeHH, JIUCTH C IOATOTOBJIEHHEIMU OTBETAM Ha BOIIPOCH! 00yYaloIIuecs
IepenanT HayYHO-TIe[JarornyeckoMy paboTHUKY [JIs IIOCNIeyIOLIero OlleHUBAaHUS Pe3yIbTaTOB IIPOMEXYTOYHON
aTrTecTalui.

B cnyyae oOGHapyXKeHUsI Hay4YHO-TIefaroruyecKuM paboTHUKOM (paKTa UCI0Ib30BaHUS 00y4alOUUMCS IPH
IIOATOTOBKE OTBETOB Ha BOIIPOCH YKa3aHHEIE NCTOYHUKY MHGOPMALUY - OIleHKa Pe3yIbTaTOB IPOMEeXYTOYHOH
aTtTectanuu cooTBeTcTByeT ( 6anyioB ¥ Ha3HAYaeTCs [JaTa MOBTOPHOTO HPOXOXKAEHUS aTTECTALMOHHOTO
HCIBITAHUS.

Pe3ynbTaTh IPOMEXKYTOYHOH aTTecTanuyu obydarommxcs pa3MemanTcs B IMOC dunmana KysI'TY.

Tekymuii KOHTDPOJb YCIEBAEMOCTH ¥ IPOMEXYTOYHAS aTTecTanus 00ydarImuxcs MOTYT OBITH
opraHu3oBaHsl ¢ ucnonb3oBanueM SMOC dunuana Kys3I'TY, mopsnok u GopMEI IPOBEeIEeHUS TEKYIIero KOHTPOJIS
yCIIeBAEMOCTHU U IIPOMEXKYTOUHON aTTecTalluy 00y4alouXcs IPY 9TOM He MeHSeTCs.

6 YueOHO-MeTOOIHYECKOE Oo0ecIiedyeHue

6.1 OcHOBHAs TUTEpPaTypa

1. KanekuH, B. C. T'uppaBnuKa U TEMIOTEXHUKA: yueOHOe mocobue st By30B / Kanekun B. C., Muxaiiner
C. H.. - 2-e usn. - MockBa : Kpaw#ur, 2021. - 318 ¢c. - ISBN 978-5-534-11738-7. - URL:
https://urait.ru/book/gidravlika-i-teplotehnika-476132 (mata o6pamenus: 27.06.2021). - TEeKCT : 971€KTPOHHBIH.

2. Kynunos, B. A. Texuu4yeckas TepMOOUHAMUKA U TeIJIonepenayda: yueOHUK s By30B / KymuuoB B. A.,
Kapramos 3. M., Credaniok E. B.. - 4-e u3sp., nep. u gon. - Mocksa : FOpaiit, 2020. - 454 c. - ISBN 978-5-534-
06669-2. - URL: https://urait.ru/book/tehnicheskaya-termodinamika-i-teploperedacha-449806 (mata o6parueHus:

14.10.2020). - TexCT : 371€KTPOHHBI.
6.2 [TonomHUTEIbHAS TUTEPATYypa

1. Benog, I'. B. Texauueckas TepMofrHaAMUKa: yuebHoe mocobue mist By30B / Benos I'. B.. - 2-e u3p., ucmp.
u gom. - Mocksa : FOpait, 2020. - 252 ¢. - ISBN 978-5-534-05091-2. - URL: https://urait.ru/book/tehnicheskaya-
termodinamika-451532 (nata o6pamenus: 14.10.2020). - TeKCT : 371€KTPOHHEIH.

2. Benos, I'. B. TepMopguHaMuKa B 2 4. 4acTh 1: yueOHUK U MPaKTUKyM st By30B / Benos I'. B.. - 3-e u3q.,
ucnp. u gom. - MockBa : HOpaut, 2020. - 264 c. - ISBN 978-5-534-05093-6. - URL:
https://urait.ru/book/termodinamika-v-2-ch-chast-1-451800 (maTa oGpamernus: 14.10.2020). - TekcT :
3JIEKTPOHHEIM.

3. Benos, I'. B. TepMopuHaMuKa B 2 4. 9aCTh 2: YUeOHUK U MPAaKTUKYM A By30B / Benos I'. B.. - 3-e u3g.,
ucnp. u gom. - MockBa : HOpa#ut, 2020. - 248 c. - ISBN 978-5-534-05094-3. - URL:
https://urait.ru/book/termodinamika-v-2-ch-chast-2-451802 (maTta oOpamenus: 14.10.2020). - TekcT :

3JIEKTPOHHBIH.

6.3 MeToguueckasi 1ureparypa

1. MeTomuueckrue PEKOMEHJAIMK M0 OPTaHU3aINu yueOHO# mesTenbHOCTH oOydatomuxcs KysI'TY /
®T'BOY BO «Ky3s0ac. roc. Texs. yH-T uM. T. @. 'opbayeBa», Kad. mpuknapg. nHGopM. TeXHONOTHH ; cocT. JI. Y.
Muxanesa. - Kemeposo : Ky3I'TY, 2017. - 32 c. - URL: http://library.kuzstu.ru/meto.php?n=553 (garTa
obparmmenust: 02.08.2021). - TeKCT : 37I€KTPOHHEIH.

2. VisyyeHue 3aBHCHUMOCTH HaBJIeHUS BOALI U HACHIIEHHOTO BOASHOTO IIapa OT TeMIepaTypH :
MeTOoOuYecKue yKa3aHuWsS K nabopaTopHo#t pabore mo gucuumnnuHe «TemmomMaccooOMeH» OIS CTYAEHTOB
HamnpaBneHud 13.03.01 «TemnnosHepreTuka U TEMJIOTEXHUKA», 10 OUCHUIIINHE «TennoTeXHUKa» OJg CTyJeHTOB
HampaBneHus 23.03.03 «OkcmiayaTaluusi TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIIJIEKCOB», TPOQUIHL
«ABTOMOOMIHE ¥ aBTOMOOMIIBHOE X03SIHCTBO», U creruanbHocT 21.05.04.00 «opHOe meno», cruenraan3alius
21.05.04.10 «3nekTpuduKanusg ¥ aBTOMATH3AIMSI TOPHOTO IPOU3BOACTBa», BCeX dopM obyuenus / ®I'EOY BO
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https://urait.ru/book/gidravlika-i-teplotehnika-476132
https://urait.ru/book/tehnicheskaya-termodinamika-i-teploperedacha-449806
https://urait.ru/book/tehnicheskaya-termodinamika-451532
https://urait.ru/book/tehnicheskaya-termodinamika-451532
https://urait.ru/book/termodinamika-v-2-ch-chast-1-451800
https://urait.ru/book/termodinamika-v-2-ch-chast-2-451802
http://library.kuzstu.ru/meto.php?n=553

"Kysb6ac. roc. TexH. yH-T uM. T. ®. T'opbaueBa", Kad. Tennosnepretury ; coct.: E. }0. Temrukosa, B. H. CnuBHOH,
C. A. TlleBripes. - Kemeposo : Ky3I'TY, 2016. - 6 c. - URL: http://library.kuzstu.ru/meto.php?n=8722. - Texkcr :
HEIOCPEeACTBEHHEIN + 3JI€KTPOHHBIN.

3. I'pynme Accypa : METOOMYECKHE YKa3aHHUsS K MPakKTHUYEeCKOMY 3aHSTHIO MO pa3meny «Teopus
MeXaHM3MOB U MallMH» OUCHUINUH «Teopus MeXaHU3MOB U MallMH» AJI CTyAEeHTOB Hamnpasienus 18.03.02
(XM6) «JHepro- u pecypcocbeperaroliiye MpoLUecChl B XAMUUECKOY TeXHOIOTUH, HeTeXUMUU U GHOTEXHOIOTHUI»;
«MexaHuKa» Ay cTyaeHToB HampasiaeHus 13.03.01 (T36) «TemnnosHepreTuka U TEINOTEXHUKA»; «[IpUKIagHas
MeXaHWKa» O CTyOeHToB cruermanbHOCTH 21.05.04 (I'3c, Al'c) «I'opHOe meno», Bcex Gopm obyuenus /| @TBOY
BIIO «Ky36ac. roc. TexH. yH-T uM. T. ®. I'opbauyeBa», Kad. mpuknan. mexanuku ; coct. B. H. Epmak. - Kemeposo :
UspatensctBo Ky3I'TY, 2015. - 10 c. - URL: http://library.kuzstu.ru/meto.php?n=8606. - TexkcT :
HEIOCPEACTBEHHBIY + 3J€KTPOHHELIN.

4. [IBopoBenko, M. B. 3aBucumMocThb (pakKTOpa CKMMAEMOCTH PealbHBIX Ta30B OT HABJIEHUS U TEMIIEPATYPhI
: METOOMYEeCKHWe yKa3aHus K nabopaTopHoi paboTe mo gucuuniauHe «TemmoTeXHUKa» OJS CTYHEHTOB
cnenuanbHocTH 21.05.04 «TopHOe meno», cnenuanu3anus 21.05.04.06 «O0oraleHue MOTE3HHIX KCKOTAEMBIX»,
Bcex dopm ob6yuenus / Y. B. [IBopoBerko, Y. Y. IsopoBenko ; ®I'BOY BO "Kysb6ac. roc. Texd. yH-T uM. T. ®.
TFop6aueBa", Kad. Temnmosnepretuku. - Kemeposo : KysI'Ty, 2016. - 15 c¢. - URL:

http://library.kuzstu.ru/meto.php?n=3833 (mata ob6pamenus: 02.08.2021). - TeXCT : 971€KTPOHHBIH.

6.4 IIpodeccuonanbHble 0a3bl JAaHHBIX H HH)POPMATHOHHEIE CIIPAaBOYHEBIE CHCTEMbI

1. OnexktpoHHas 6MGIMOTEUHAsE CUCTEMa «YHUBepCUTeTCKass 6ubmroTeka oHmaiu» http://biblioclub.ru/

2. DNeKTpoHHas OubnMuoTeuHas cucreMa «JlaHb» http://e.lanbook.com

3. dnmekTpoHHas OubnuoTeyHas cucteMma «HpaiT» https://urait.ru/

4. HayuHasga 3NeKTPOHHASL bubnuoTexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

6.5 Ilepuoguueckue U3TaHUA

1. TopHH¥# uHDOPMAIMOHHO-aHANUTUUYECKUN OIONNIETeHb: HAYYHO-TEeXHHYECKUH KypHAl
(medaTHBIN/31EKTPOHHEIN) https://elibrary.ru/contents.asp?titleid=8628

7 IlepedeHb pecypCcoB HH()OPMAIHOHHO-TEIEKOMMYHUKAIIHOHHOM ceTH «AHTepHeT»

9UOC Ounuana Ky3I'TY B r. HoBoky3HenKe:

a) bubnuoteka ®unuana Kys3I'TY B r. HoBoky3Henke : [caiT] / ®unuana Ky3['TY B r. HoBOKy3HeIKE.
-Hosokysuenx : KysI'TY, [6. r.]. - URL: http://lib.kuzstu-nf.ru/ (mata obpamenus: 11.01.2021). -
TeKCT:37IeKTPOHHBIN.

b) Tlopran ¢unmana Kys3I'TY B r. HoBoky3Henke: ABToMaTu3upoBanHas WHpopmaunonuas CucrteMa
(AUC): [caiT] / ®Punuana Ky3I'TY B r. HoBoky3Heuke. - HoBoky3Hneuk : Ky3I'TY, [6. r.]. - URL:
http://portal. kuzstu-nf.ru/(mata o6pamrenus: 11.01.2021). - Pexxum gocTyma: [jis aBTOPU3. MOJIb30BATeNeH. -
TeKCT: 37TeKTPOHHEIMN.

c) dnekTpoHHOE 00yuenue : dunuana KysI'TY B r. HoBoky3Henke. ~-HoBoky3Heuk : Ky3I'TY, [6. r.]. - URL:
http://158.46.252.206/moodle/ (mata obpamenus: 11.01.2021). - Pexum mocTyna: gy aBTOPU3. IOJIH30BATENIEN
Qunuana Ky3I'TY. - TekCT: 371€KTPOHHEIN.

8 MeToauyecKkue yKa3aHUs IJIs1 00YYAIOIINXCSI 10 OCBOEHUIO THUCHHUIUTHHEI "TenmoTexHuka"

CamocTosiTenbHad pabora o0ydaloerocs ABIASETCS YacTbl0 €ro yueOHON mesTelnbHOCTH, 00BHEeME
CaMOCTOSITEIFHOM paboTH 110 KaKo¥ NUCIUIIKHE (MOIYII0) IPakTHKe, FOCYyLapCTBEHHOY NTOTOBOY aTTeCTalul,
yCTaHaB/IMBAIOTCS B y4eOHOM IITaHe.

CamocTosiTenbHasi paboTa 110 DUCLUNIIMHEE (MOIYII0), TPAKTUKE OPTaHU3YeTCs CIenyoumM 06pa3oM:

1. o Hayama OCBOEHHS OUCHUIIIMHE 00ydaiomeMycs Heo0XOJUMO 03HAKOMHUTHCS C COLepKaHWeM
paboyell mporpaMMbl JUCHUIIIMHLL (MOTYJIS), TPOTPAaMMbL IPAKTUKY B CIEAYIOMIEM MOPSIKE:

conepxaHue 3HAHWH, YMEHUY, HABEIKOB ¥ (MJIM) OIEITA IPOQECCHOHATIBHOM AeITeIEHOCTH, KOTOPEIE OYayT
c(hOpPMUPOBAHEI B IIPOIIECCE OCBOEHUS OUCHUIIIMHEL (MOLYJIS), IPAKTUKY;

colepxaHNe KOHCIEKTOB JIEKINH, pa3MellleHHEX B 3JIeKTPOHHON uHpopMmaunonHo# cpene Kys3I'TY B
IIOpAKe OCBOEHUS OUCHUIUIMHEL, YKa3aHHOM B pabouell mporpaMMe OUCHUIIIMHEL (MOLYTIS), IPAKTUKY;

conepXkaHye OCHOBHOM ¥ JOIOTHUTEILHON JTUTEePaTypPHL.

2. B mepmop 0oCBOEHHS OUCHUIUIMHB 00y4YalOMUICS OCYI[ECTBISIET CAMOCTOSTENbHYI0 PaboTy B
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http://library.kuzstu.ru/meto.php?n=8722
http://library.kuzstu.ru/meto.php?n=8606
http://library.kuzstu.ru/meto.php?n=3833
http://biblioclub.ru/
http://e.lanbook.com
https://urait.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp?
https://elibrary.ru/contents.asp?titleid=8628

CIenylolleM IOpSaKe:

BBEIIIOJTHEHUE TPAKTUYECKUX U (MJIK) TabopaTOPHEIX PAabOTH U (MJIHM) OTUETOB B IIOPSIAKE, YCTAHOBIIEHHOM B
pabouelt mporpamMMe OUCUUIIIUHEL (MOMYIIS), MTPAKTUKH;

MOAITOTOBKA K OMpOCcaM M (MJIU) TECTUPOBAHUIO B COOTBETCTBUU C MOPSAKOM, YCTaHOBIEHHOM B pabouei
TporpaMMe JUCILUIIIMHEL (MOAYJIs), TPaKTUKHU;

MOATOTOBKA K MPOMEXKYTOUYHOM aTTeCTAllM¥ B COOTBETCTBUHU C MOPSAKOM, YCTAaHOBIEHHOM B pabouei
TporpaMMe JUCIUIIINHEL (MOLYJIs), TPAKTUKHU.

B cnydae 3aTpymHEHWH, BO3HUKIINX IPH BHIIOMHEHWH CAMOCTOSITEIBHON pPaboTh, 00ydaromeMycs
HeoOxoguMo 00paTUTLCS 3a KOHCYJIbTaLMeM K MeNaroruYeckKoMy paboTHUKY. I[IepHOmH MPOBENEHUS
KOHCY/bTalluil yCTAHABIKUBAIOTCS B PACIMCAHUU KOHCYJIbTALlUU.

9 IepeyeHbr HHGPOPMANHUOHHBIX TEXHOJIOTHH, HMCIOIb3yeMbIX NPH OCYIIECTBICHHH
o0pa30BaTeIbHOIO NMponecca no gucnuninde "TermioTexHUKa", BKI04Yasi IepedYeHb MPOrpaMMHOIO
obecneueHHns1 1 HHGOPMaNHOHHBIX CIPAaBOYHBIX CHCTEM

I71s1 M3y4yeHws! UCHUIIINHEL MOKET UCIOIb30BAThHCS CIIEAYIOIIEE IPOrPAMMHOe 06ecedeHue:
. Libre Office

. Mozilla Firefox

. Google Chrome

7-zip

AIMP

. Microsoft Windows

. Kaspersky Endpoint Security

. Bpaysep CnyTHUK

© N U WN R~

10 OnucaHHMe MaTepHaIbHO-TEXHHYECKOHM 0a3bl, HEOOXOMMMOH [Jisi OCYIIEeCTBIEHHSN
00pa30BaTeILHOr0 Mpolecca Mo AucHHIUIHHe "TemmorexHuka"

IMomemenne Ne 35 mpepcTaBiseT co00i yueOHYIO ayOgUTOPHUIO [JIsI TPOBENEHUS 3aHATUH JIEKIUOHHOTO
THUIA, 3aHATUN CEMUHAPCKOTO THUIA, KYPCOBOTO IPOEKTUPOBAHUS (BHIIOJIHEHUS KYPCOBEIX paboT), IPYNIIOBEIX U
VHAVBUAYATbHBIX KOHCY/IbTAUH, TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluy.

OcHoBHOe 0060pyIOBaHME U TeXHUYECKUEe CPelCTBa 00y4eHUs: [OCKa; II0CANOYHEIe MecTa 10 KOIUYeCTBY
obyuatomuxcsg; paboduee MecCcTO IpelofaBaTesns; MHOTrOQYHKUMOHAIbHBINA KOMIIJIEKC IIpelofaBaTens;
“HGOPMAIMOHHO-KOMMYHUKATUBHEIE CPELCTBa.

YueOHO-HATrISIHEIE TOCOOUS IO HUCIUIINHE «TeII0TeXHUKA .

ITepeyens nporpaMmuoro obecneyenus: Mozilla Firefox, Google Chrome, 7-zip, AIMP Microsoft Windows
10 Pro, Bpaysep CnytHuk, CupaBouHas [IpaBoBast Cuctema Koncynbraut IImtoc, nunykc AnbT Cepsep 9.

JlaGopaTopust ¢usuku u Temwnopusuku Ne 60 nmpencrasiseT co00d yuebHYI0 ayIUTOPUIO OJIs IPOBENEHUS
3aHATUH JIEKIIMOHHOTO THUIIA, 3aHATUN CEMUHAPCKOTO THUIIA, KYPCOBOTO IIPOEKTUPOBAHUS (BLIIOJIHEHUS KYPCOBBIX
paboT), TPYIIOBEIX ¥ UHOMBUAYAIBHEIX KOHCYIbTAlKM, TEKYIIero KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTeCTallly.

OcHoBHOe 060pyoBaHUE U TeXHUYECKUe CpelCcTBa 00y4eHUs: [OCKa; II0CANOYHEIe MeCcTa 10 KOIUYeCTBY
obyuarommxcst; 6mokyu Mexanudeckue BMO1 mns u3ydeHuss OUQGPAKUIUOHHON PEIIETKH; OITOKU 31eKTPUIEeCKUM
OB1 (u3nyuatenb, doTonprueMHUK); ['eHepaTophl 3BYKOBHIX dacToT 3I'l; ammepmerp-BonbTMeTp ABI;
oByxny4deBoi ocruiinorpad C1-83; maGopaTtopHbie cTeHA «MasaTHUK O0epOeka»; mabopaTopHEIE CTEH[H
«MasiTHUK MakcBeya»; Habop rpy3oB; nabopaTopHble CTeHOb «PU3NYECKUN MAsSTHUK»; Ta00PAaTOPHEIM CTEH[
«V3yueHus netiu ructepesuca» (670K ¢ pe3ucTopaMy, TpaHchopMaTopaMu, KOHAeHCATOPaMu); 1abopaTopHLLHA
cTeHn «lM3ydyeHUWe mapaMeTpPOB HCTOYHUKOB NUTAaHUA»; JlabopaTopHHM cTeHn «OmnpepeieHue MUPUHEL
3anpelleHHON 30HBl NOJIYIPOBOOHUKOB. V3ydueHrUe TepMOpPe3UCTOPOB»; YCTAHOBKA MJIS M3yUeHUS 3aKOHOB
BHeImHero GoroaddekxTa (610K ¢ poTopesucropoM u GorosneMenToM); cTeHn Ne 1 OnpeneneHne TeII0eMKOCTI
BJIAXKHOTO BO37yxa; cTeH[ Ne 2 Onpenenenue Ko3dduinenTa TenI0IPOBOOHOCTH TBEPHOT0 MaTeprana MeTOLOM

IUINHAPUYECKOTO ci10s; cTeHn Ne 3 M3yueHue 3aBUCHMOCTU [aBJI€HUS BOAHL ¥ HACHIIIEHHOTO BOLSHOTO
mapa ot TeMnepatypsl; cteHn Ne 4 M3ydeHue mpolecca TemIoo0MeHa B TEMI0O0OMEHHUKE THIIA «TpyDa B Tpy6e»;
cteHp Ne 5 Pacuer u aHaIu3 I[UKIIA XOJIOMUILHON MAIIMHHI.

YuebHO-HATIsIAHbIE TOCOOUS [0 AUCHUIIINHE «TemIOTeXHUKA.

[Tepeuens nporpaMmmuoro obecneyenus: Mozilla Firefox, Google Chrome, 7-zip, AIMP Microsoft Windows
10 Pro, Bpay3ep Cnytauk, CipaBouyHas [IpaBoBasg Cuctema Koncynsraut [Imtoc, nurykc AnsT Cepsep 9.

IMomemennie Ne 40 miist caMOCTOSITENbHOM paboOTH 00y4YaloIINXCsl, OCHALIEHHOE KOMITBIOTEPHOM TEXHUKOU C
BO3MOKHOCTHIO IOAK/TIOYEHUS K ceTH «IHTepHEeT» U 06eCneYeHHOe NOCTYIIOM B 3JIEKTPOHHYIO HHPOPMALHUOHHO-

00pa30BaTENbHYI0 CPey OPraHU3alluH.
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OcHoBHOe 000pyHOBaHNE U TEXHUYECKHE cpefcTBa oOy4yeHus: KoMmmiekT mMebGenu (CTONEL U CTYJIbS),
IIepCOHAJIbHEIE KOMITBIOTEPEL.

[Tepeuens nporpaMmmuoro obecneyenus: Mozilla Firefox, Google Chrome, 7-zip, AIMP Microsoft Windows
10 Pro, Bpay3ep Cnytauk, CnpaBouyHas [IpaBoBasg Cuctema KoncynsrauT [Imtoc, muaykc Anst Cepsep 9

IMomemennie Ne 48 miist caMOCTOSITENbHOM paboOTH 00y4YaloIINXCsl, OCHALIEHHOE KOMITBIOTEPHOM TEXHUKOM C
BO3MOKHOCTHIO OAK/TIOYEHUS K ceTH «IHTepHEeT» U 06eCneYeHHOe JOCTYIIOM B 3JIEKTPOHHYI0 HHMOPMALHUOHHO-
00pa30BaTeNbHYIO CPely OpraHu3alH.

ITepedyeHs OCHOBHOTO 060pymoBauusi: KoMmiekT Mebenu (CTOJIH U CTYJIbST), TEPCOHATBbHEIE KOMITBIOTEPHL.

ITepeuens nporpaMmmuoro obecneyenus: Mozilla Firefox, Google Chrome, 7-zip, AIMP Microsoft Windows
10 Pro, Bpay3sep CnytHuk, CnpaBouHas [IpaBoBas Cuctema Korcynbrautllntoc, nuaykc AnsT Cepsep 9

11 AUnbie cBegeHus U (WIM) MaTepHUaIbI

1. O6pa3oBaTeNnbHEIA MPOINECC OCYLIECTBISIETCS C MCIOJIb30BAaHMEM KaK TPAfMIMOHHHX TaK M
COBPEMEHHEIX WHTEPAKTUBHEIX TEXHOJOTHH.

B paMKax aymUTOPHEIX 3aHATUYN PUMEHSIOTCS CIIENYIOMINE HHTEPAKTUBHEIE METOHL:

- pa360p KOHKPETHHIX IIPUMEDOB;

- MyJIbTUMENUUAHAS IPEe3€HTALU.

2. IIpoBemeHNe TPYNIOBHIX W HHAWBUAYATBHEIX KOHCYJIbTAIIMN OCYLIECTBISETCS B COOTBETCTBUHU C
pacnucaHueM KOHCYNIbTAlMY 110 TeMaM, 3asIBJIEHHEIM B pabo4ell mporpaMMe AUCLUUIIIMHEL, B IIEPUOM OCBOEHUS
OUCLUILIMHEL ¥ TIepe] IPOMeXKYTOYHOM aTTecTallvei ¢ y4eTOM Pe3y/IbTaTOB TEKYIIET0 KOHTPOJIA.
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