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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [AucnummHa «TepMojuHaMHKa M Temviomepejada» o0ecreunBaer (opmMupoBaHUe
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK-1 CriocobeH MpUMeHSATh eCTeCTBeHHOHAYUHbIe U
o01erHKeHepHbIe 3HAHUS, METO/[bl MAaTeMaTHUYeCKOT0
aHa/M3a ¥ MOJe/IMPOBaHUs], TEOPETUUECKOI'0 U OIIK-1.15
9KCIIepYMEeHTa/IbHOI'0 UCC/IeJ0BaHUs /ISl pellleHUst

VH)KeHEePHBIX 3a/1ay po(deCcCUOHa/IbHOU [eaTelbHOCTU

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaTh OCHOBHBIE 3aKOHBI
TePMOJUHAMUKY, YPaBHEHUsI
TepMO/IMHAMUWKHU ra30BOr0 TIOTOKa,
LIWK/TbI TETIJIOBBIX aBUALIMOHHBIX
JIBUTaTesneu, pusnueckre 0OCHOBbI
riepe/iauu TeryioThbl

YMeTb NprUMeHSTh 3aKOHbI
TePMOAVHAMUKY U Terjionepejaunt
JI71s1 pellieHus TpaKTUUeCKuX 3azau
Bnajers HaBbIKaMu pacyeTta
TepMO/IMHaMUYeCKHX MapaMeTpOB,
TIpUMeHeHUsI OCHOBHBIX yPaBHEeHUMN
TepMO/IMHAMUKH K TeUeHHIO ra3a B
snemeHTax ['T/l, HaBbIKAMU TeIJIOBbIX
pacyeToB

ITpumeHsieT 3aKOHBI
TePMOJIMHAMUKH [/151 OLIeHKU
3HaueHUM rMapaMeTpoB
bu3MUeCKUX CUCTEM

OIIK-1.15

2 MecTo pauciMiuiuHbl B cTpyKType OOII

Usyuenne pucouruiHbel  «TepMosuHaMuKa U Tersionepejaua» 0Oasupyercss Ha
pesy/jbTaTaXx OCBOEHUS CJIeAYHOIUX AUCLMIUVIMH/TIPAKTUK: «®Pusnka», «MaTtemaTuka»,
«AspoarHaMuKa», «/JuHaMuKa rnosieta camosieta», «IIpoekTHas fedaTe/IbHOCTb»

OucuurvHa siBAsieTCsl TpeALleCcTBYIOIIed /sl AUCLIMIVIMH/IPAaKTUK: «MozenvpoBaHue
CUCTeM M mpoLieccoB», «IIpoeKTHas AesiTeTbHOCTb»

3 O0beM AUCIUILITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 4 3ET

TPyA0eMKOCTh B aKa/leMHUYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45

Buj yueGHo# padoThI
MHHYTaM aCTPOHOMHUYECKOT0 yaca)

Bcero Cemectp Ne 4
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 144 144
AyIUTOPHBIE 3aHATHS, B TOM UHCJIE: 64 64
JIEKITUU 32 32




nabopaTopHbIe pabOThI 16 16

MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 16 16

CamocrosiTensHas pabora (B T.U.

44 44
KYpPCOBOe MPOeKTUPOBaHKe)
TpyZ0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTalyu
Buj mpomMe)KyTOUHOM aTTecTalyun
(UTOTrOBOTO KOHTPOJIS TI0 JUCLIATITUHE) SK3AMEH SK3aMEH

4 CTpyKTypa U cojiep>KaHue JUCLUI/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHBI

Cemectp Ne 4

Bu/bl KOHTAKTHOI PaboThI
HaumeHoBaHHe CPC dopma
Ne pa3jesa u TeMbl Jlexupn /P M3(CEM) Texyﬁxero
n/n Kon. Kon. Kon. Kon.

AMCHHILTHHDE Ne UYac. Ne UYac. Ne UYac. Ne UYac. KORTPOJI

1 2 3 4 5 6 7 8 9 10 11

YpaBHeHust
COCTOSTHUSA, BUJTbI
ypaBHeHUsI
COCTOSIHUSA. 1,2,
TennoemMKOCTb. 4
OCHOBHbIE
TepMOJUHAMUUEeCK
1ie 3aKOHBI.

2,3, 14 Tect

OcHoBHbIe
ypaBHeHUst 2,3,
TePMOJMHAMUKU 4

ra3oBOro rnoToka

7 Tect

Pasron u
3 TOPMO>KeHHe 3 3 4 2 4 2 Tect
ra30BOro I10TOKA

IMK/BI TENI0BBIX

R A— 4 2 3 3 5 4 4 2 Tect

dusuyeckue
OCHOBBI Tlepefiauu
TeIIOTHIL.

5 TennonpoBoAHOCT 5 2 6 4 Tect
b TeJl Ha
CTalliOHapHOM
peKume

KoOHBEKTUBHBIH
6 6 2 Tect
Ter1000MeH

[Tepesnaua TenoTbl
yepe3 CTeHKU U
MeTO/IbI TEeIJIOBOM
3aIUTHI

2,2, 8 Tect

8 Tennoobmen 8 3 3,4 4 Tect
U3/Ty4eHHeM

9 Terytoo6MeHHbIe 9 2 1,4 7 Tect
ammaparsl.
[Iprmenenue B
I'TIus
KOCMUUYECKOM




TeXHHUKe.

IIpomesxyTouHas
aTTecTalys

36 OK3aMeH

Bcero 32

16 16 80

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 4

Ne

Tema

Kpartkoe copep:xaHnue

YpaBHeHUs COCTOSIHUSA,
BU/Ibl YDaBHEHUS
COCTOSTHHS.
TennoeMKoCTb.
OcHOBHBIE
TepMOJIHaMUYeCcKre
3aKOHBI.

1.1 OCHOBHBbIe MIOHATHSA U OTpe/e/eHns, UCXOJHbIe
TI0JIO’KEeHUsI TEXHUYeCKOU TepMOJMHAMUKH. 1.2,
[TapameTpsl cOCTOSIHUSA MAeanbHOro rasa.l.3.
YpaBHeHHe COCTOSTHUS U/lea/IbHOTO ra3a, BU/IbI
ypaBHeHUs1 cocTosiHus. 1.4. TeryioeMKOCTb rasa.l.5.
I'asoBble cvecu. TerioeMKoCTs cMecH ra3os.1.6.
OcCHOBHBIe 5HepreTuyeckye XxapakTepUuCTUKU
TepMOAUHaMHUUYeCKnx cucteM.1.7. [lepBblii 3aK0OH
TepMoAUHaMUKU.1.8. OCHOBHBIE TepMOUHAMUYECKHe
ripowieccel B rasax.1.9. IlosmrpomnHslie npoLeccs! ¥ UxX
rccnenosanue.1.10. TepMogrHaMUyecKre NpoLieCChl
B CUJIOBBIX YCTAHOBKAX JleTaTe/bHbIX annaparos.1.11.
Bropoli 3akoH TepMoiHaMUKU. POpPMYTMPOBKU
BTOPOT0 3aKOHa TepMoAvHaMuKU. 1.12. TeryioBou
pgeurarens. 1.13. Hukn Kapxo.1.14. OuTpornusd 1.15
T,S-KoopMHATBHI.

OCHOBHbIE YpaBHEHUSI
TepMO/IMHAMUKH!
ra3oBOro roToka

2.1 UcxogHble 1ionoKeHUs12.2. Y paBHeHUe
HepaspbIBHOCTU.2.3. YpaBHeHUe [1epBOro 3aK0Ha
TepMOJVHAMUKU.2.4. Y paBHeHVe COXpaHeHHs
sHeprun2.5. Obo6meHHoe ypaBHeHHe bepHysum.2.6.
[TapameTphI afiriabaTHO-3aTOPMOKEHHOT'O TTIOTOKA.2.7.
[IprMeHeHHe OCHOBHBIX ypaBHEHUM T€PMOJVHAMUKU
K TeueHUI0 rasa B 3jieMeHTax ['T/]. YacTHble ciyyau
ypaBHeHUsI COXPaHeHWsl SHePruu [Jisl 3/IeMeHTOB
aBUALIMOHHBIX JIBUTaTesei.

PasroH u TopmoxxeHue
ra3oBoro roToKa

3.1 ®opma KaHana, HeoOXogUMast /il pa3roHa
TOPMO>KeHUsI Fa30BOro MOTOKAa.3.2. PasroH u
TOPMOJKeHHe ra30BOro MOTOKa NPU Pa3/IMUHbIX
BO3/IeMCTBUSIX Ha Hero.3.3. Y JI0BUs pa3roHa U
TOPMOYXEeHHsI Ta3a Npy a/inabaTHOM TeueHUH B
KaHase.3.4. CKOpoCThb MCTeueHUs rasa u3 comsa.3.5.
Kputnueckue rnapameTpsl ra3oBoro rnoroka.3.6.
lNazopuHamuyeckre GyHKIMK.3.7. Y C/I0BUS pa3roHa u
TOPMOJKEHHsI Ta3a MpH afiiabaTHOM TeueHWH B KaHasle.

LIuK/bI TErI0BbIX
JIBUTaTesneun

4.1 Tunbl TeIIOBBIX ABUraTenei.4.2. 3ajgauu u
CYLLIHOCTb TEPMO/IJMHAMUUECKOT0 MeTo/ja
WCCIe[JOBaHUsI LIMKJIOB TEMJIOBBIX ABUraTesnei.4.3.
[ukn bpaitroHa-Creukuna. Ero npumenenue B I'T/I.
4.4. Hukn Nemdpu, ero npumMeHeHre B aBUALIMOHHOMN
Y KOCMUUECKOW TeXHUKe.

dusnueckrie 0CHOBBI
riepe/ilauy TervioThl.

5.1 Bugsl TeryiooOMeHa: KOHBEKLISI,
TeIJIONPOBOJHOCTbD, TEIJIOBOE M3/TyueHue.5.2
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TernionpoBOAHOCTS Tes
Ha CTallUOHAPHOM
pexxume

OCHOBHBIe NIOHATHA TEIUIONPOBOLHOCTHU.S.3 3aKOH
®ypre.5.4 IuddepeHiasbHoe ypaBHeHHe
TeIIONIPOBOAHOCTH.5.5 TerionpoBogHOCT Ha
CTaL[MOHapHOM pexxume.5.6 KoHTakTHOe TerioBoe
COIIPOTHBJIEHHE.

KOHBEKTUBHBIN
TeriooomMeH

6.1 dusrueckas rMprUpoAa KOHBEKTUBHOIO
TeryiooOmeHa.6.2 3akoH HetotoHa.6.3 TIpumeHeHue
TeOPHH MoA00HsT GU3NUECKUX SIBIEHUN K
VICC/IeJOBAHUIO MPOLiecca KOHBEKTUBHOIO
TerioobMeHa.6.4 KoHBeKTHBHBIN Terioo0MeH MpHy
BBIHY>K/IEHHOM (TIPUHY/IUTE/TLHOM 00/1yBe) JBH>KEHUS
TeruioHocuTens.6.5 KoHBeKTUBHBIHN TeryiooOMeH Mpu
CcBOOOJHOM (eCTeCTBEHHOW KOHBEKITUH) IBWKEHUU
TeIJIOHOCUTeJIsI

[Tepenaua TernioTh! yepes
CTEHKU U MeTO/ibl
TEeI/I0BOM 3allUThI

7.1 O6mmue cBepenus 7.2 ®usnueckast KApTHHA U
OCHOBHbI€ 3aKOHOMEPHOCTH Tepe/iauy TeryioThl yepe3s
cTeHKy. 7.3 Crioco0Obl M3MeHeHHUst UTHTEHCUBHOCTH
repelauM TeTyIoThl uepe3 cTeHKH. 7.4 CriocoObl
TEeTIOBOM 3allUThI 3/IeMEHTOB U JleTanen
KOHCTPYKLMH JIeTaTe/bHbIX anrnapaToB U UX CUIIOBBIX
yCTaHOBOK. 7.5 KOHBEKTHBHBIN TeIi000MeH rpu
cBOOOHOM (eCTeCTBEHHOW KOHBEKIIMH) ABW)KEHUN
TeNJIOHOCHTeIS.

TeruioobmeH
U3TyYeHUeM

8.1 OcHOBHBIe Orpe/iesieHHs! TerI0BOro
n31y4yeHus.8.2 OCHOBHbIE 3aKOHBI U3/TyUYeHUs
abcomoTHO-yepHOTO Tena.8.3 OcobeHHOCTH
V3/Ty4eHUsl U MOIJIOLeHUs peaibHbIX Tesl.8.4
JlyuncTsiii TerioobMen 8.5 BiusiHve 5KpaHOB Ha
TernJI000MeH M3/TyYeHHeM

TeryiooOMeHHBIE
anmapartsl. [IpumeHeHMe
B ['T/] 1 B KOCMHUeCKOU
TeXHUKe.

9.1 O61ue cBeJieHUs O TETIOOOMEHHBIX
arraparax.9.2 PekyrepaTuBHbIe TEIJIO0OMEHHbIe
arraparsl.

4.3 IlepeueHb /1abO0pPaTOPHBIX padoT

Cemectp Ne 4

. Ko/1-Bo akajjeMu4ecKrx
Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
4acoB
1 ["a30BbIe 3aKOHBI, TAPUPOBKA ra30BOI0 9
TepMOMeTpa.
7 [marpammbl COCTOSTHUS peanibHOro rasa (U3yueHue 3
KpuBol BaH-7ep-Baasnbca
3 LIuK/ TemyioBOM MalvHbI (TTPSIMOM U 00paTHBIN). 3
4 OripefiesieHye 1oKa3aresist afuabaThbl 0 CKOPOCTH 9
3BYKa B BO3/lyXe
NccnepoBaHve KOHBEKIIMOHHOW TETJIOOTAAUU MPU
5 eCTeCTBeHHOM KOHBEKI[MHU B/I0JIb TOPU30HTA/ILHOTO 3
LUIUHADA
6 WccnemoBanue npoijecca KOHBEKTUBHOTO 3
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TeryioooMeHa IMpU BBIHY>XX/I€EHHOM IBM>KE€HUH
JKUJIKOCTH.

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATHHN

Cemectp Ne 4

Ne Tembl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI Kon-Bo aKapemueckux
4acoB

1 YpaBHeHHsI COCTOSIHUSA, BU/bl YPaBHEHUS 9
COCTOSIHUSI.

2 TeryioeMKOCTb. OCHOBHBIE TEPMOJAUHAMUUECKHe 9
3aKOHBI

3 OCHOBHBIe YpaBHEHHS] TePMOJWHAMUKHU ra30BOr0 ?
TOTOKa

4 Pa3roH u TopmMoykeHue ra30BOro noToKa 2

5 LIMK/IbI TETIOBBIX ABUTATe el 4

6 ®du3nyecKre OCHOBBI Mepeiauu TeryIoThl. 4
TeryionpoBOAHOCTh Te/1 HAa CTALIMOHADHOM DeKUMe

4.5 CamocrosiTe/ibHasi padoTa

Cemectp Ne 4

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 IToAroTOBKA K KOHTPOJIBHBIM PaboTam 4
2 [ToaroroBka K MpakTU4YeCKUM 3aHATUAM 12
(1abopaTopHBEIM paboTam)
3 IToaroToBka K 5K3aMeHy 9
4 [TpopaboTKa pa3zenoB TeOPETUUECKOT0 MaTeprasia 19

B xope npoBezieHus1 3aHATUM 10 AUCLUIIMHE UCIIOb3YIOTCS C/IeAyIOIie UHTepaKTUBHBbIE
MeTOo/[bl 00yUeHUsi: TPYIIOBasi JUCKYCCHST; JIEKLUH C 3apaHee 00bsiBlIeHHBIMY OIIMOKaMy;
«Mo3roBasi aTaka», «MO3TOBOM LITYpM»; [Ipe3eHTal[uM C UCI0/Ib30BaHKWeM BCIIOMOTaTe/TbHbIX
CPeZCTB C TIPOL[ECCOM TIOC/IeAYIOIero 00CYK/|eHNsT; pa3MHUHKA; TPYTITIOBast AVCKYCCHSI.

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCI{UTIMHBI
5.1 MeToanueckue yKa3aHHs /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTHHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4aOUXCsA M0 MPAKTHYECKUM 3aHATHSIM

Bce MeToarueckrie MaTepHrasIbl 110 TIPAKTUUECKUM paboTam rpuBeieHbl B DOP Mo AUCIUIIMHE:
http://el.istu.edu

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

Bce MeToanyeckre MaTepHasbl 10 1abopaTopHbIM paboTaMm npuBeeHbl B SOP 110 AuCLyvHe:
http://el.istu.edu/

5.1.3 Meroauueckue yKa3aHus /i 00yUYarOIUXCA 10 CAMOCTOATeTLHOM padoTe:



CamocrosiTenbHasi paboTa CTYZIeHTOB BBIPa)KaeTCsl B 0CBOEHHUHM UMU B He00X0IMMOM 00beme
yuebHOI MporpamMmmel 10 JUCLUIIIHE, BbIpaboTKe HaBBIKOB 00pabOTKM CTaTUCTUUECKUX
[JAHHBIX Y ITIOCTPOEHUSI MaTeMaTHYeCKUX MO/ie/iel Ha OCHOBe CTaTUCTUUYECKUX JIaHHbIX, a TaKKe
B MIO/IFOTOBKE K ay/IUTOPHBIM 3aHSITUSIM U BbITIOJIHEHUM COOTBETCTBYIOLMX 3a/|aHUM.
[TpakTrueckomy (CeMHUHapCKOMY) 3aHSATHIO B 00s13aTe/TbHOM TOpPsiZIKe /10/DKHA TPe/IeCTBOBATh
CaMOCTOsITe/IbHast TO/ITOTOBUTE/bHAsI paboTa CTy/[eHTa, Lie/IIMU KOTOPOU SIB/ISIFOTCSI:

— Y3yueHue U TIOBTOpeHHe JIeKLIMOHHOT0 MaTepuyarna (KaxJasi TeMa BK/IouaeT BOIPOCHI 1Sl
CaMOKOHTPOJIS1 U TeCTOBbIE 3a/IaHUs);

— CaMOCTOSATe/IbHOE U3yueHre HeoOX0IMMOro JijIs YCIIeLTHOTO TTPOBe/|eHUsT 1ab0paTOpHBIX
3aHSITUM TeopeTUYeCcKoro Marepuasa (ToAroToBKa K 1abopaToOpHbIM 3aHSITUSIM);

— BBITO/IHEHHE NTPOCTENIINX TPEHUPOBOYHBIX 3a/laHKMH, IPU3BAaHHbIX aKL|€eHTHPOBAaTh
BHUMaHHUe CTyZieHTa Ha HarboJiee BayKHEMIIINX pa3/esiax u3yyaeMoro MaTepuasia s

MOC/Ie[y OLL[er0 y4acTUs B TPYNIOBOM AUCKYCCUM Ha CeMUHApCKOM (TIPaKTUUeCKOM 3aHSATHH) U
BBITIOJTHEHUU NPAKTUYeCKUX 3a/jaHuij;

— (hopMHpOBaHME HABBIKOB CAMOCTOSITE/TbHOM pabOThI C yueOHOUM Y HayYHOU JTUTePaTypOM
10 U3y4yaeMOMy MpeJMeTy.

KoHTpO/Tb BBITIONHEHNST 33/IaHHH /IJIs1 CAMOCTOSITeTbHOW paboThI TPOBOAUTCS B CJIEIYFOLUX
dhopmax:

— - 3a1uTa 1ab0paTopHBIX paboT;

- - TIpPOBe/ieHre OTIPOCOB Ha JIabopaTOPHBIX 3aHSATHUSIX 110 TIPONIEHHOMY MaTepHaty;

— - 3aC/IylLIMBaHUe J0K/Ia[0B (Mpe3eHTaluh);

— - MOAATOTOBKA K UTOTOBOMY KOHTPOJIIO — 5K3aMeHY.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpe/CTBa /1A NPOBe/jeHHs TeKYyIero KOHTpPoJist
6.1.1 cemectp 4 | Tect
Omnucanue nponeaypel.

TecTsl 110 AUCLUIVIVHE TIPUBOJATCA 110 BCeM pa3zesiam Kypca B DOP no gucuurivze:
http://el.istu.edu/

KpuTtepun oueHuBaHus.

3HaerT:
- (dyHAaMeHTabHbIE (HH3UUECKHEe 3aKOHBI B 00/1aCTH TePMOJUHAMUKH:
- YpaBHEHHe COCTOSIHUS ra3a, BU/bl yDABHEHUS;
- uZieanbHbIe I[UK/Ibl aBUALMOHHBIX JBUTaTe/Iel;
Ymeert:
- IPUMEHSTh 3aKOHbI TEDMOJAUHAMUKY /151 PeIlieHUs] MPaKTUYeCKUX 3a/1au;

-TIPUMEHSTh MeTO/Ibl TEOPUU TT0JJ00MSI TIPU KCTIepUMeHTa/IbHOM 1 PaCYeTHOM DellleHHH 3a/iay B
o01acTy TeruIonepeiaumn;

- aHaJIM3MPOBaTh TEIJIOBOE COCTOSIHKE 3/IeMeHTOB KOHCTPYKLIWM IBUraTe/iel U BJ/IMsTHUE Ha Hero
pa3UuHbIX (aKTOPOB;

Biapeer:

- MeTOJjaMH{ COCTaBJIeHUs Y pellieHUs 3a/lad TePMOAWHAMUKY 1 TeTioTepe/iauy;

- HaBbIKaMH TI0 PacyeTy TePMO/IMHAMHUeCKHX TIPOLIeCCOB U ILIUKJIOB, a TaK)Xe TIPOLIeCCOB



TeryioMaccooOMeHa.

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Isl MPOBe/ieHUsi MIPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KeHHUA
KOMIIeTeHI[UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
NuaukaTop KOCTKeHUs
Kputepum oneHUBaHus OLIeHUBaHHA
KOMIIeTeHI[UH .
NMPOMEe)XYTOYHOH
aTTecTanyu
OIIK-1.15 3HaeT: TeCTbl, OTBETHI Ha

- dbyHaameHTanbHble  (H3UUeCcKue | BOMPOCHI
3aKOHBI B 00JIaCTH TepPMOJMHAMUKU:
- ypaBHeHMe COCTOSIHMSI Tra3a, BU/bI

ypaBHEHUS;
- ujeasbHble LMK/Ibl aBUALIMOHHBIX
JIBUTaTesneu;

Ywmeer:
- MPUMEHATh 3aKOHbI TEPMOJWHAMUKUA U
Terionepejaun ISt pelieHust
MpaKTUUeCKUX 3a/1auy; ;

- dHa/IM3UPOBATH TeIJIOBOe COCTOAHHE
3/IEMEHTOB KOHCTDPYKLIMH ABHF&TEHEﬁ n
BJ/IMSIHWE Ha HEro pa3/IMUHbIX (l)aKTOpOB;

Bnapeer:

- MeTOJaMH COCTaBJ/IeHUSI U peLlIeHUs
3a/1au TepMOJUHAMUKU u
Terjiornepesauy;

- HaBbIKaMU o pacyery
TepMOJVMHAMUYECKUX  TPOLIECCOB U
LIMKJIOB, a TaKxe TMPOLIeCCOB
Terionepeaun

6.2.2 TunoBble OI|eHOUYHbIE CPeAACTBA NPOME)XXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 4, TunoBble OLleHOYHBbIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH MPOBOAUTCS Y UCTIO/Ib30BaHKMEM KOMITIEKTa OUeToB. DK3aMeHalMOHHbIe OU/TeThI
JOJDKHBI COZleprKaTh /iBa TeOpPeTUYeCKMX BOMpoca U 3ajavy. Pacnosioykvs Ha cTone
9K3aMeHallMOHHbIe OW/IeTHI B POM3BOILHOM TOPSIZIKe, TTPeroiaBaTe/ib TPUTJ/IAIiaeT K CTOJTY
oOyuatorierocsi. Boibpas Ouser, yJariuiicsi Ha3biBaeT BC/yX ero Homep. [IperosjaBaTesnb
3arnuchbiBaeT HoMep OuieTa B 9K3aMeHAI[MOHHYIO BeZIOMOCTh M BbIZIaeT yJaleMmycst
TMPOLLTaMITOBaHHbIN JIMCT /151 TTIOATOTOBKH 0TBeTa. OJHOBPEMEHHO B ayAUTOPUU TOTOBUTCS K
OTBeTY ZI0/DKHBI He Oosiee 5 uesioBek. Bpemsi MOATOTOBKY K OTBETY, B 3aBUCHMOCTH OT
coxkHoctH npeaMeTa 20-40 myuH. O6yuaroliyecs MPUCTYMalT B paboTe Hajl OTBETaMH Ha
Ounetnl. 3a/jaua MpeToZjaBaTesisi Ha 3TOM 3Tarie KOHTPOIMPOBATh cUTyaruto. Obyuatoruecs,
9



HapyLlaroIye JUCLIUIUIMHY (yCTpauBaroLye [1eperoBopbl, CIIMChIBAIOIINE U T.J.) JTUILIAI0TCS
TrpaBa C/jaBaTh JK3aMeH
PelTUHT KaXKZI0ro 00yUaroIerocs 1o JucturivHe orpeesnsercs oT 0 1o 100 6asnos,
TIOJTyYeHHBIX B MPOLIeCCe OCBOEHUS JaHHOM JUCLIUITIMHBI KaK cyMMa 0asijioB 0 pe3y/bTaTam
TeKyIllero KOHTPOJIs U TPOMEeXYTOYHOM aTTeCTaljuy, U3 pacyeTa:

60% OT TeKy1ero KOHTPOJIs

40% OT NPOMe)XyTOYHOU aTTeCTal1u.
Boripocel K 5k3ameHy:
1. VicxopHble T10/10)KeHHS TEXHUYEeCKOM TePMOIMHAMUKH (pabouee Teso, ueaabHbIN 1
peasibHbIN ra3, TepMo/IMHaMUyecKasi CUCTeMa, paBHOBECHO€e Y HEpaBHOBECHOE COCTOSIHUE:
onpejeneHue, aHa/lIn3).
2. [TapameTphbl COCTOSTHUS M/leaTbHOrO rasa: orpefesieHue, (popmyJibl, eIMHHULIbI, aHAIN3.
3. YpaBHeHHUs COCTOSIHUSA U/lea/IbHOTO rasa: BbIBOJ, aHa/IU3.
4. TensI0eMKOCTb ra3a: BU/ibl TEIIJIOEMKOCTeH, (DaKTOPbI, BAWSHYE Ha BEIMUMHY TEJIOEMKOCTH
rasa (pabouero Tena). YpaBHenue Maiiepa. [TokasaTenb afgrabaTsl.
5. BHyTpeHHsis1 sHeprus rasa: onpe/jiesieHye, U3MeHeHUs] BHYTPeHHel SHepruM B IpoLiecce,
aHasus.
6. PaboTa rasa B mporiecce: oripejiesieHle, ypaBHeHUe U ero aHa/u3, rpadruyeckoe u3obpaxeHue.
7. TeryioTa B TpoLiecce: orpefie/ieHHe, YypaBHEeHHE M €T0 aHa/u3, rpaduueckoe n3o0bpaxkeHue.
8. DHTanbnud rasa: onpejeeHue, U3MeHeHre SHTa/bIIMKU B IIpoLiecce, aHaaus. 9.
[TepBbIii 3aKOH TepMOJAUHaMUKK: (OPMY/IMPOBKA, ypaBHEHUE, aHa/N3.
10.TepmoguHaMHUUeCKUe TIPOLIECCHI B ra3ax: oripe/iesieHue, ToHsATHe 00paTUMBIX U
HeoOpaTHUMBIX TIPOLIECCOB, 3alauM ¥ OOIIMI MeTOo/, CC/Ie/I0BaHMS TTPOLECCOB.
11.M30X0pHBI TIPOLIECC U €r0 UCCIe/JOBaHHe.
12.11306apHbIii TIpOLIeCC U ero UCCIefoBaHue.
13.M30TepmMuueCcKuii IIpoOLIeCC U ero UccaejoBaHue.
14.ApabaTHBINM TIPOTIECC U €T0 UCC/Ie/IOBaHME.
15.ITomuTporHBIN TIpoLiecc U ero uccaefoBaHre. OcobeHHOCTH pacripe/iesieHusl SHePTriH B
MOJIMTPOITHBIX MpoLjeccax.
16.TertoBoi1 jBUTaTe b: TIOHSATHE O KPYTOBOM Tiporiecce (L{MKJ/ie) TeljIoBOro JBUraress, pabora
1uksa, Tepmudeckui KITJI rukia.
17.BTOpOo¥ 3aKOH TepMOJAVHAMUKU: (U3MYecKasi CyLHOCTb, (POPMY/IMPOBKH.
18.I1psimoit Lyks1 KapHo 1 ero ucrnonb3oBaHue.
19.9HTpoNYA U ee pusnyecKasi CyLHOCTb.
20.T, s-koopAMHATHI U MX aHau3. V300pakeHre OCHOBHBIX rporjeccoB B T, SKOOpAMHATAX.
21.YpaBHeHVe Hepa3pbIBHOCTU U ero aHasu3.
22.YpaBHeHUe COXpaHeHUst SHepruu U ero aHaaus.
23.06006111eHHOe ypaBHeHUe bepHY/IM U ero aHa/lu3.
24.TTapameTpbl aiiabaTHO-3aTOPMOXKEHHOTO TTOTOKA (TI0/THBIE TTapaMeTphl): OTIpeZiesieHre, CBsI3b
CO CTaTUYeCKUMHU IapamMeTpaMH.
25.YpaBHeHUe COXpaHeHUsl SHeprUU B M0JIHBIX [TapaMeTpax.
26.Comuia u auddy3opsl: onpezeseHre, aHaIu3 He0OX0AUMOM (hOPMBI.
27.Y cnoBusi, onpefiesisiFOIIMe UCTeUeHre ra3a U3 Corvia. Y C/IoBUsl, HeoOXOAUMBIe /i Pa3roHa
ra3oBOro I0TOoKa AJis1 unucen M>1.
28.CKOpOCTb UCTeYeHHs ra3a U3 COoIuia: ypaBHeHHe (BbIBOJ|, U €r0 aHasu3).
29.Kputnueckyre napaMeTphbl Ta30BOro MOTOKA: Onpe/iesieHus1, GopMyJibl (BBIBOJ), UX aHAIU3.
30.I'a3oauHamMuueckue GyHKLWU: BUbI, OTIpejiesieHus], 3anuch (hopMyJibl), Auara3oH
H3MeHeHUH.
31.Pacxog rasa npu UcTeueHUH yepes COIJIO: YpaBHeHUe (BbIBOJ,), aHA/IM3.
32.[loKkpUTUUeCKre, KpUTUYeCKre CBepXKPUTHUeCKHe PeXUMbl TeUeHUs ra3a B Cy KUBAIOLLUXCS
COI/Iax: yC/IOBUS T0/lyueHUs, Tpaduueckoe rpejcrapieHne, aHaau3. PakTopsl, BAUSIOIIME Ha
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TeyeHHe rasa B Cy)KMBaroLeMcs COIUIe.
33.Buzsl (crioco6bl) repeHoca TeryioThl: (pr3nueckasi Cyl{HOCTh, PUMEpHI.

34.0OCHOBHBIe MIOHATUS TEIVIONPOBOJHOCTH (TemriepaTypHOe I10J1e, TPaJiIMeHT TeMIiepaTyphl,
TEeTJIOBOM MOTOK, MJIOTHOCTb TeIJIOBOT0O MOTOKA) U MX aHa/Iu3.
35.3akoH Dypbe: (hr3nueckas Cyl{HOCTb, ypaBHEeHHe, aHa/TU3.
36.Ten0npoBOAHOCTD MJIOCKOW OJHOC/IOMHOM CTeHKU: KapTHHA Mpoliecca, orpeiesieHie
IJIOTHOCTH TEIUIOBOTO ITOTOKA, aHa/IN3.
37.TenonpoBOAHOCTb MJIOCKOW MHOI'OC/IOMHOM CTeHKU: KapTHHA IIpoLiecca, orpe/ieieHue
IJIOTHOCTH TEIUIOBOTO ITOTOKA, aHa/IN3.
38.Tern10onpoBOAHOCTb LIM/IMHAPHUYECKOU OIHOC/IOMHOM CTeHKU: KapTHHA MpoLiecca,
orpe/iesieHe IVIOTHOCTH TeIJIOBOT0 MOTOKA, aHa/Iu3.

IIpumep 3a1aHUs:

BK3AMEHAIIMOHHBIN BUJIET Nel
no gucuuruiiie « TEPMOAMHAMMKA U TEITJIOTIEPEJAYA »
1. VicxopHblie TI0/I0’KeHHUsT TEXHUUeCKOW TepPMOZMHAMUKH (pabouee Teslo, UeanbHbINA U
peasibHbI ra3, TepMOIMHAMHUUeCKasi CUCTeMa, PAaBHOBECHOE I HepaBHOBECHOE COCTOsIHUE:

orpejiesieHUe, aHa/IN3).

2. TenyonpoBoAHOCTb LUIMHAPUUECKON OJHOC/IOMHOM CTeHKU: KapTHHa IpoLecca,
orpejiesieHue IJIOTHOCTH TeIJIOBOI0 MIOTOKA, aHa/Iu3.
3. Peruts 3a7auy: Bo3gyx B KosiuecTBe 3 M3 pacIlUpseTCs MOJMTPOITHO OT JaB/IeHUs

5,4 6apa u Temnepatypsi 45°C no mapnenus 1,5 6apa . O6beM, 3aHMMaeMblli MPH 3TOM
BO3/lyXOM, CTaHOBUTCSA paBHbIM 10 M3.
OmnpeznenuThb ToKa3aTesb MOJUTPOIIbI, KOHEUHYH) TeMIlepaTypy , MoyueHHY paboTy u
KOJINYeCTBO TO/[BeZIEHHOTO Teria._

6.2.2.1.2 Kpurepuu orjeHUBaHUs

O1/1uuHO Xopomo YHOBHETIZOPHTMBH HeypoBierBopuTe1bHO
6osee 87 ot 73 o 87 ot 55 10 73 MeHee 55

7 OcHOBHas yyeOHas MTepaTypa

1. VcaeB A. U. TepMogrHaMKKa 1 Terjionepe/aua : yuebHoe nocobdbue / A. U. Vcaes, C. B.

MookoBa, 2011. - 156.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-28281.pdf

2. TepMoiiHaMUKa U TeTuiornepejada [ D/1eKTPOHHBIN pecypc] : MeToAuuecKue yKa3aHus T10
nabopaTopHbIM paboTaM /iJist CTyIeHTOB TI0 HarpasyieHuto 160200 "Asuactpoenue"” / VIpKyT.

roc. TexH. yH-T, 2007. - 54.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-5608.pdf

3. Monokoga C. B. TepmoarHamMuKa U Terionepe/jaua [ D1eKTpoHHbIHM pecypc] : yueOGHOe

rocobue / C. B. Mosokosa, 2007. - 157.
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[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-5610.pdf

4. TepMmogMHaMKKa U Terionepesaya [ 37eKTPOHHBIN pecypc] : MeToAHWYecKUe yKa3aHuUs 10
BBIIOJIHEHUIO 3a/laHUM NPAaKTUUECKUX 3aHATUM /11 CTY/IeHTOB I10 HalpaB/IeHUI0
crietanbHOCTH: 160201 "Camoseto- u BeprosieTocTpoeHue" / IpKyT. roc. TexH. yH-T, 2008. -
84.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-5611.pdf

5. 3axapreBa H. I'. TexHuueckasi TepMOJMHaMHKa U Teruiornepesaya : yaebHoe rocobue / H. T
3axapbeBa, B. A. HauuruH, 2013. - 171.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-21710.pdf
8 Jono/iHuTe/IbHAA yuyeOHast TMTepaTypa M ClipaBoOYHast

1. Bonrapckuii A. B. TepMoviHaMyKa ¥ Terjionepesaya : yueOHUK [/ CTy/1eHTOB
aBUALIMOHHBIX BY30B U (akyibTeToB / A. B. bonrapckui, I'. A. Myxaues, B. K. IIlykuH, 1964. -
458.

2. AnaboBckuii Anekcanp HukosnaeBuu. TexHuueckasi TEpMOIMHAMMKA U TeIIoNepe/java :
yue0. rmocobue /111 TEXHOJI. CrieliaabHOCTel By30B / Anekcanap Hukonaeruu AnaboBckuid, U.
Hepny»xwui, 1990. - 255.

3. Myxaues I'. A. TepmMoiHaMHKa U Teryionepeaua : yue0. [Jis aBuall. CrieldaabHOCTeH
By30B / I'. A. Myxaues, B. K. IITlykus, 1991. - 479.

4. Bonrapckuii Anzpeii Bnagumuposny. TepMoguHaMuKa 1 Terionepeava : yue0. aJisi aBuail.
cnelasbHOCTel By30B / AHzpeit Bnagumuposuu bonrapekuid, I''A. Myxaues, B.K. [IlykuH,
1975. - 495.

5. Hamokun Brnagumup BacuibeBuu. TexHUueckasi TEpMO/IMHAMMKA U Teriornepeava : yue0.
rocobue [i71s1 He3HePr. criell. By30B / Bragumup BacuiseBuu Hatjokus, 1980. - 469.

9 Pecypcol cetu VIHTEepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacIpoCTpaHsieMbIX CHeMa/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CMIPaBOYHBIX CHCTEM

1. Mechanical Analysis Bundle (FIoEFD)
12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHue AUCIUILTHHBI

1. Komn. ASUS P5QPL-AM/mMon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/MBI1800/k/1/MbIiIb
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2. Kowmrn. ASUS P5QPL-AM/mMon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/K/1/MbILIb

3. Komm. ASUS P5QPL-AM/mMon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/K/1/MbIL1lIb

4, Komm. ASUS P5QPL-AM/Mon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/k/1/MbIL1Ib

5. Komn. ASUS P5QPL-AM/mon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/k/1/MbILIb

6. Komm. ASUS P5QPL-AM/mMon.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/K/1/MbIL1Ib

7. Komnetotep BEELINE 1640/945P512*2/200/256Mb/Win/monutop Sams TFT 17"
8. xxamo3u

9. Ilpuntep HP LJ 1022

10. npunTep HP LJ

11. Komm. ASUS P5QPL-AM/MoH.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/K/1/MbILIb

12. Komm. ASUS P5QPL-AM/MoH.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/k/1/MbIL1Ib

13. Komm. ASUS P5QPL-AM/MoH.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/k/1/MbIL1Ib

14. Komm. ASUS P5QPL-AM/MoH.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/K/1/MbIL1Ib

15. Komm. ASUS P5QPL-AM/MoH.LG"19/Intel Core 2Duo/DDRII DIMM 2Gb x2/500Gb/DVD-
RW/MidiTower ATX/1024MbPCI-E/UBIT800/K/1/MbIL1Ib

16. Kommntotep BEELINE 1640/945P512%*2/200/256Mb/Win/monutop Sams TFT 17"
17. Ilpuntep usetHor Oki C5700dn
18. Kommnstotep BEELINE 1640/945P512%*2/200/256Mb/Win/monutop Sams TFT 17"

19. Mynbtum.nipoektop "BenQ MW621ST" ¢ skpaHom
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