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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus Mo HanpasneHuo (cneyunanbHocTu): 24.03.04 ABmacTpoeHue

& OC BBefeH B aeinctame npmkasom Ne249 ot 21.03.2016 ., gata yTBepxaeHus: 25.04.2016 .

MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 24.03.04 ABnacTpoeHue

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

TT®, npoTtokon 3acefaHns kageapbl Ne 17 - 4 ot 20.06.2017

YTBepX/aeHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 5 o1 21.06.2017

Mporpammy paspaboTan:
[OLLEHT, K.(h-M.H. Makapos M. C.
3aBepyrownii kageapoii:

npodpeccop, A4.T.H. YnunHgaes A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3amecTuTeNb 3aBeaytoLlero Kadeapoin Kypnaes H. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuus @rocC: OIIK.10 ciiocoGHOCTH BJIaeTh HABBIKAMH MATEMATHYECKOT0 MO/Ie/ THPOBAHIS
NMPOIECCOB N 00LEKTOB Ha 0a3e CTAHJAPTHBLIX MAKETOB HCCIE0BAHNIL; ¢ HACHIU CIeOVIOUUX Pe3yTbHIAN08
obyuenusn:

33. 3HaTb OCHOBHbIE 3aKOHbI Teronepejayn

34. 3HaTb OCHOBHbIE 3aKOHbI TEPMOANHAMUNKN

y3. YMETb paCcCYNTbIBATb NapaMeTPbl NPOLECCOB TErN/onepeaaydn B 3/ieMeHTax TEXHUYECKNX CUCTEM

y4. YMETb pacCYNTbIBATb TEPMOANHAMNYECKNE MapPaMETPbI (1)VI3I/I'-IeCKI/IX rnpoueccos

Komnemenyun @I OC: OIIK.11 cniocoGHOCTH K IPOBEIeHNIO SKCIIEPHMEHTOB 110 32IaHHO0I METOANKe 1 AHAJIM3Y
HX Pe3y/IbTATOB; 8 YACHIU CLeOYVIOU{UX PE3YTLIAmOoe 00y UeHUA:

y1. yMETb NPUMEHATL OCHOBHbIE METO/bI (*JI/ISI/ILIECKOFO nccnegosaHuA SIBNEHWUIA N CBOIACTB OOBEKTOB
MaTeprasibHOro Mmmpa

Komnemenyua @roc: I11K.1
CHOCOOHOCTH K PelIeHAI0 NH/KeHEPHBIX 3212 ¢ HCHOTIb30BAHAEM 0351 3HAHII MATEeMATHICCKHAX I
ecTecTBEHHOHAYIHBIX THCIMILIAH; 8 YACHU CIeOVIOMUX PEe3YAbMaAoe 00yuenun:

39. 3HaTb CBOIACTBA U MOAENN XXNAKOCTU N Ta30B

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUN

TepMoanHaMuKa 1 Tennonepegada

MK.1.39 3HaTb CBOMCTBA U MOAENN XXUAKOCTU 1 rasoB

1.3Hars cBOMcTBA B MOJICIIH ) KUJIKOCTHU U I'a30B |_|pa_KT[/|L|eCKV|e 3aHATUA,
J1abopaTopHble paboThl

OrlK.10.33 3HaTb OCHOBHbIe 3aKOHbI Ternsionepeaayu

2.3aKOHBI TEIUIONPOBO THOCTH U IIEPEHOCA TCILIa neKLI'I/IVI; [']paKque(:Kme 3aHATUS;

JTabopaTopHble paboThl;
CamocTosTenbHasa paborta

OrlK.10.34 3HaTb OCHOBHbIle 3aKOHbI TePMOANHAMUNKN

3.0CHOBHEBIE TEPMOJIUHAMUICCKHC 3a KOHBI ﬂeKLI,VIVI; ﬂpaKque(;Kme 3aHATUS;
JabopaTopHble paboTl;
CamocToaTesibHasa paboTa

OlNK.10.y3 ymMeTb paccynTbiBaTh NapamMeTpbl NPOLLECCOB Tenonepeaayvn B a/ieMeHTax
TEXHUYECKUX CUCTEM

4 BBITIOTHATH pacueThI IIPOLECCOB IIEPEHOCA TEILIa ﬂeKLU/II/l; rlpaKTVlLIECKVle 3aHATUS;

JlabopaTopHble paboThl;
CamocTosTenbHasa pabota

5. BHITIOTHITH pacueThl TEITOOOMEHHBIX alapaToB ﬂeKLU/IM; rlpaKTI/IHECKI/Ie 3aHATUA,

JlabopaTopHble paboThl;
CamocTosTenbHasa pabota

OlNMK.10.y4 ymeTb paccumTbiBaTb TEPMOANHAMUYECKME NapaMeTPbl (PU3NYECKMX NMPOLLECCOB

6.yMeTh PacCIUTHIBATH TEPMOIMHAMIUIECKIE TapaMeTPphl U IPOBOIUTH aHAIIN3 JNekunn; MNpakTuyeckme 3aHATUS;
TEPMO TMHAMHICCKUX TTUKJIOB CamocTosaTesibHaa paboTa

OMNK.11.y1l ymMeTb NPUMEHATb OCHOBHbIE METO/bl (PU3NYUECKOI0 UCCIEA0BAHNSA ABMEHNI U
CBOMCTB 06bEKTOB MaTepuasibHOro Mmpa

7.yMCTb TIPUMEHATE OCHOBHBIE METOABI CbPI?}H"—IGCKOI”O HUCCIICJOBAHUA SIBIICHUM U HEKLI'MM; npaKTquCKme 3aHATUSA,
CBOMCTB 0OBEKTOB MaTepHaJIbHOI'O MUpPa CamocTodTenLHada pa6OTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI




Tabnuua 3.1

Tembl NeKunin

AKTUBHbIE
hopMbl, yac.

Yachl

CcbINIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

CemecTp: 4

AnpakTnyeckas egmHnLa: TepMogMHaMmKa

1. YpaBHeHWe coCTOAHNS
naeanbHOro rasa

3,6, 7

OCHOBHbIE NOJIOXEHUA U
onpegeneHns TepMoANHaMUKN
(TepmMofMHaMMyeckas cucTema,
TepMOAUHaMMYECKUIA NpoLIeCC,
napameTpbl COCTOAHMS);
BHyTpeHHVe napameTpbl
COCTOAHUA (LaBfieHwe,
TemnepaTypa, NJ0THOCTb);
YpaBHeHWe COCTOAHUS
ngeanbHoro rasa; Maso.ble
CMecu.

2. TennoémKocTb

3,6

SHeprus; HTanbNus; Tennota
1 paboTa; TensoéMKOCTb, BUAb!
TEnNOBMKOCTW, CPeSHASA
NCTUHHASA TEN0EMKOCTY;
TennoémKoCTb NAeanbHOro rasa;
3aB1CKMMOCTb TErI0EMKOCTU OT
TemnepaTypbl; Tenn10EMKOCTb
rasoboi cmecu; OTHOLLEHME
TENI0EMKOCTEN.

3. MepBblil 3aKOH TEPMOANHAMUKIN

3,6

B3aumopeicTeme CMcTeMbl €
OKpYXXatoLLeli cpefoir;
YpaBHeHVe Nepeoro 3akoHa
TEPMOAVHAMUKN; AHaIn3
ypaBHEHUS NePBOro 3aKoHa
TEPMOLNHAMUKN;
TepmogMHaMUYecKme npoLecchbl
(paBHOBECKE 1 06PATUMOCTD).

4. TepmMoAnHaMUYecKme npoLecchbl

3,6

MonnTPONHbIE NPOLIECCHI;
PaboTa 1 Tennota
NONMTPONHOro NpoLecca;
WccnegoBaHme NOMTPOMHbIX
npoueccos; OnpegeneHune
nokasatens NofMTPonsI;
XapaKTepuCcTUKN NOAUTPOMHbIX
MPOLIECCOB B 3aBMCMMOCTM OT
nokasatens noMTPOnbI.

5. BTOpoli 3aKOH TepMOAVHAMMKM

3,6

OCHOBHbIe NONOXeHWs BTOPOro
3aK0Ha; TepmMognHamMmyeckue
unknbl; Linkn KapHo; Teopema
KapHo; VHTerpan Knaysuyca,
SHTpONMS (hM3NYECKUIA CMbICA
3HTpPONUN).

6. QHTPOMUIHbIE AuarpaMMbl
TepPMOANHAMUNYECKNX LIKNOB

3,6

Vi3smeHeHWe aHTponuu rasa B
TepMOANHAMUYECKUX
npoueccax; T-S gmarpammsi,
Linkn KapHo Ha T-S gnarpamme;
TepmofMHaMnKa HeobpaTUMbIX
NpPOLeCCOB.

AvpakTuueckas eguHuua: Tennonepegada




7. OCHOBHbIE MONOXEHUSA YYEHNS O
Ten/sI000MeHe

2,7

KoamumeHT TennooTtaaun;
Mepegaya Tenna vyepes NaoCKyto
CTEHKY C Y4€TOM TensioobmeHa ¢
BHeLLHeli cpegoit; Mepeaaya
Tenna yepes LNANHLPUYECKYHO
CTeHKy; Kputuueckuii guameTp
TEN0BOMN N30MIALMN.

8. MNepeHoc Tenna
TennoMnpoBOAHOCTLIO

KoamumeHT TennooTtaaun;
Mepegaya Tenna vyepes NaocKyto
CTEHKY C Y4€TOM TensioobmeHa ¢
BHeLLHeli cpeaoit; Mepeaaya
Tenna yepes LNANHLPUYECKYHO
CTeHKy; Kputuueckuii guameTp
TEN0BOMN N30MIALMN.

9. OCHOBbI TEOPWN KOHBEKTUBHOIO
Tens000MeHa

Kpatkue cBeaeHus 13
rasofyHamMmKu
HeM30TePMMNYECKOr0 TeYEHUS;
AnddepeHupmansHble ypaBHeHMS
[BVDKEHUA rasa.

10. OcHoBbI TEOPUM
KOHBEKTWBHOIO Tenno00bmMeHa
(npogomkeHne)

Css3b Koagh(puumeHTa
TennooTAaum ¢ nonsaMm
Temnepartyp 1 CKOpPOCTel;
AnemMeHTbI TeOpUK Nofo6us;
MpumeHeHWe Teopymn Nogoous B
aHasIm3e KOHBEKTVBHOIO
TennoobmeHa; CBA3b Mexay
TENnA00TAAYEN N TEPHUEM.

11. CB06GOAHAS KOHBEKLUS.
BbIHY>XeHHas KOHBEKLMS

2,4

TennooTgaya npy cBO6G0AHOM
ABVIXEHWM XXNAKOCTY B
6onbLom 06bEMe; TennooTaava
npv CBOGOAHOM ABVKEHUN
XXMAKOCTMN B OFpaHN4eHHOM
MPOCTPaHCTBE; BbIHY)XAeHHOE
ABWKEHME XNAKOCTK (rasa).
MOHATME NOrPaHNYHOrO C/I0S.

12. Tensiootgaya npy BHELLHEM
ob6TekaHun Ten

2,4

HTerpasibHble COOTHOLLEHNS
TEopUM NOrpaHNYHoOro Cos;
XapakTep ABMXKEHNSA XUAKOCTH
BZ0/1b NMOBEPXHOCTMH,
TennooTgaya npy NammHapHoOM
MorpaHN4YHOM C/oe;
TennooTtgaya npu
TypOy/NeHTHOM NOrpaHNYHOM
C/oe.




13. TennoobmeH B Tpy6ax u
KaHanax

2,4

OCOBEHHOCTY ABVXXEHUS U
TernnoobmeHa B Tpy6ax u
KaHanax; TennooTtgaya npu
BA3KOCTHOM /lAMWHAPHOM
TEYEHUW XXNLKOCTU B INafKNX
Tpy6ax Kpyrnoro ceveHus;
Tennootgaya npu
TypOY/NIEHTHOM TeYeHUn
XMAKOCTM B Tpy6ax pasfiMyHOro
ceyeHus; TensooTgaya npu
NaMUHapPHOM
BA3KOCTHO-IrpaBMTaLiOHHOM
peXxunmMe TeveHuns; TennooTgadva
B M30THYTBIX Tpy6ax
(3meeBuKax); Ternnootgada B
Tpy6ax C 3aKpPyTKOM NOTOKa.

14. TennooTtgaya npv TeYeHUN rasa

¢ 6onbLLINMY CKOpOCTAMU

2,4

[lononHuTeNbHbIE YCI0BUSA
nofo6ua Npu TeYeHn rasos ¢
60/IbLUMMUN CKOPOCTAMU;
OcobeHHOCTM Npouecca
TennooThauv B
BbICOKOCKOPOCTHOIA ra3oBbli
noTok; MeTtoauka pacyeTa
Tenn00TAaum B
BbICOKOCKOPOCTHbIX NOTOKAaX

15. lyumncTblii Ten1006MeH

TennoobMmeH U3nyyeHVeM.
OCHOBHbIE NOHATWS;
TennoobMeH nsnyyeHneMm
MeXay TBEpAbIMU Tenamu;
TennoobmeH n3nyyeHviem
Mexay TBEpAbIMU TenaMu npu
Ha/IMYMN 3KPaHa.

16. Tennoo6bMeHHbIE annapaTsbl

TennoobmeHHble annaparbl.
O6ume cBeaeHUs;
Knaccugumkaums
Tennoo6MeHHbIX annapaTos;
TennoBoi pacyéT
peKynepaTuBHbIX
Tenn006MeHHbIX annapaTos;
TennoBoi pacyéT
pereHepaTMBHbIX
Tenn006MeHHbIX annapaTos;
MnapaBnnMyecknin pacyér
Tenno06MeHHbIX annaparos.

Tabnmua 3.2

TeMbl NabopaToOpPHbIX paboT

AKTUBHbIE
hopMmbl, yac.

Yacbl

CcCblIKM Ha
pesynbTaThl
06y4YeHuns

YyebHada aesaTeNlbHOCTb

CemecTp: 4

AvaakTuueckas eauHuLa: TepmoavHamMmKa




1. TennoémKocTb

1,3

O3HakoM/eHVe C 3aJaHNeM K
nabopaTopHoii paboTe,
METOANYECK MU
PEKOMeHAALMAMMN MO TeMe.
BbinonHeHne nabopaTopHO
paboTbl, aHaIM3 NOYYEHHbIX
pe3ynbTaToB, 0hopM/IeHME
oT4yeTa. 3awmTa nabopaTtopHoOi
paboTbl nyTem
VHAMBWAYaANbHOIO 06LLEHNS C
npenogasaTesem.

AvpakTuueckas earHuua: Tennonepegada

3. CB06OHas KOHBEKLYS.
BbIHY>XeHHas KOHBEKLMS

2,4

O3HakoMneHme C 3aJaHNeM K
nabopaTopHoii paboTe,
MEeTOANYECKMMU
peKoMeHJauusMm No Teme.
BbinonHeHne nabopaTopHO
paboTbl, aHaIN3 MOJyHEHHbIX
pe3ynbTaTtoB, 0hopMeHme
oTyeTa. 3awuTa 1abopaTtopHON
paboTbl NyTem
WHAVBUAYaNbHOTO 06LLEeHNs C
npenojasaresnem.

4. TennoobmeH B Tpybax 1 KaHanax

2,4

O3HaKOoM/IeHKe C 3afaHneM K
nabopaTopHoii paboTe,
METOANYECKMM
peKoMeHAauMAMM Mo TeME.
BbInonHeHWe nabopaTopHO
paboTbl, aHaIN3 NOMYYEHHbIX
pe3ynbTaToB, OopMIIeHME
oTyeTa. 3awuTa 1abopaTopHOL
paboTbl NyTeM
VHAMBWAYaANIbHOTO 06LLEHNS C
rnpenogsasaresem.

5. TennoobMmeHHbIe arnaparbl

4,5

O3HakoMm/eHe C 3aaHnem K
nabopaTopHoii paboTe,
METOANYECKMM
peKoMeHAaLUAMM Mo TeMe.
BbInonHeHWe nabopaTopHOi
paboTbl, aHaIN3 MOJYYEHHbIX
pe3ynbTaTos, 0hopM/IeHMEe
oTyeTa. 3awmTa nabopaTopHO
paboThbl NyTeM
NHAVBUAYaNbHOrO 06LLEeHWs ¢
npenogasaresem.

Tabnuua 3.3

TeMbl NPaKTMUYECKNX 3aHATUIA

AKTUBHbIE
(hopMblI, yac.

Yacbl

CcbINIKM Ha
pesynbTaThl
0byueHus

YyebHas eATe/IbHOCTb

CemecTp: 4

AvpakTnyeckas eanHuua: TepmognHammnKa




1. YpaBHeHWe coCTOAHNS
naeanbHOro rasa

3,7

O3HaKOoM/IeHMe C 3aJaHneM,
METOANYECK MU
PEKOMeHAALMAMMN MO TeMe.
BbINoMHEHNEe NpaKTUYEeCKOi
paboTbl, aHaIM3 NOYYEHHbIX
pe3ynbTaToB. MpeacTaBnexHmne
paboTbl NyTem 06LLEHNSA C
npenogsasaresem.

2. TennoémKocTb 1

1,3

O3HaKOoM/IeHMe C 3aJaHneM,
METOANYECK MU
PEKOMeHAALMAMMN MO TeMe.
BbINoMHEHNe NpaKTUYEeCKOi
paboTbl, aHaIM3 NOYYEHHbIX
pe3ynbTaToB. MpeacTaBnexHmne
paboTbl NyTem 06LLEHNSA C
npenogsasaresem.

3. OCHOBHbIE 3aKOHBbI
TepMONHaMMKM

3,6, 7

O3HaKOoM/IeHMe C 3aJaHneM,
METOANYECK MU
PEKOMeHAALMAMN MO TeMe.
BbINoMHEHNe NpaKTUYEeCKOi
paboTbl, aHaIM3 NOYYEHHbIX
pe3ynbTaToB. MpeacTaBnexHmne
paboTbl NyTem 06LLEeHNSA C
npenogsasaresem.

AvpakTnyeckas eguHula: Tennonepegada

4. [epeHoc Tensa
TenaoMpoBOAHOCTLIO

2,4,7

O3HaKoM/IeHMe C 3aJaHneM,
MEeTOLANYECK MU
PeEKOMeHAALMAMN MO TeME.
BbINoMHEHNE NPaKTUYECKOiA
paboTbl, aHaNM3 MO/YyHYEHHbIX
pe3ynbTaToB. [MpeacTaBnexHmne
paboThl NyTeM 06LLEEHNS C
npenogsasaresem.

5. OCHOBbI TEOPWN KOHBEKTUBHOIO
Tens000MeHa

2,4,7

O3HaKoM/IeHMe C 3aJaHneM,
MEeTOLANYECK MU
PeKOMeHAALMAMN MO TeME.
BbINoOMHEHNE NpaKTUYECKOiA
paboTbl, aHaNM3 MO/YyHYEHHbIX
pe3ynbTaToB. [MpeacTaBnexHmne
paboThl NyTeM 0O6LLEEHNS C
npenogsasaresiem.

6. JlyuncTblii TeN1006MeH 1

2,4,7

O3HaKOM/IeHMe C 3aJaHneM,
MEeTOLANYECK MU
PeKOMeHAALMAMN MO TeME.
BbINoMHEHNE NpaKTUYECKOA
paboTbl, aHaNM3 MO/YyHYEHHbIX
pe3ynbTaToB. [MpeacTaBneHmne
paboThl NyTeM 06LLEEHNS C
npenogsasaresiem.

7. Tennoo6bMeHHbIe annaparbl 2

4,5, 7

O3HaKOM/IeHMe C 3aJaHneM,
MEeTOLANYECK MU
PeEKOMeHAALMAMN MO TeMe.
BbINoOMHEHNE NPaKTUYECKOiA
paboTbl, aHaNM3 MO/YyHYEHHbIX
pe3ynbTaToB. [MpeacTaBnexHmne
paboThl NyTeM 06LLEEHNS C
npenogsasaresiem.




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHON paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yyeHus
CemecTp: 4
1 |I'Io,u,r0TOBKa K 3aHATUAM |2, 3,4,5,6,7 |15 |3

3akpensieHne NPOMAEHHOro MaTepvana, NoAroToBKa K 3aHATUAM: Tennonepegava. Y. 1 : meToanyeckoe
nocobue ans 2-3 KypcoBs cneymanbHocTel 160201, 160202, 160901, 160702, 280202, 140401
(HanpaBneHue 160100) PS1A ; cneumanbHocTein 260501, 260202, 080401 3M® ; cneumanbHocTn 260601
MT® Bcex hopm 06yueHnst n 30TD / HoBocunb. roc. TexH. yH-T ; [cocT.: KO. B. ApsiveHko, M. C. Makapos,
M. A. MNaxomos]. - Hosocubupck, 2010. - 42, [2] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2010/3944.pdf "a30Bble LUMK/IbI : METOAMNYECKME YKA3aHNSA K
pacyeTHO-rpagnyecknm pabotam ans 2-3 kypcos ®J1A (cneyunanbHocTy 160201, 160202, 150300)
AHeBHOTO oTaeneHust / HoBocKb. roc. TexH. yH-T ; [cocT. FO. B. AbsiyeHko, A. C. 3axapos]. - HoBocnbumpck,
2007. - 34, [1] c. : un.. - Pexxum pgoctyna: http://www.library.nstu.ru/fulltext/metodics/2007/3319.rar
Mop6aye M. B. Tennomaccoo6meH [Sn1eKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeTOANYECKINIA
Komnnekc : [ans ctyaeHToB ®J1A HanpaeneHmsi 223200 - TexHudeckas gpusnkal / M. B. Fop6aves ;
HoBocmb. roc. TexH. yH-T. - HoBocnbupck, [2013]. - Pexxmum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000179036. - 3arn. ¢ akpaHa. TepMoguHaMMKa : METOANYECKME
yKaszaHus K nabopaTopHbiM paboTam gnsa 2-3 kypcos ®J1A, P3H, MT® gHeBHOro otaeneHms / Hosocuo.
roc. TexH. yH-T ; [cocT.: M. C. Makapos, M. B. Mop6aues]. - HoBocmbupck, 2016. - 33, [3] ¢. : un., Tabn.. -
Pexxkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233988 TepmoanHaMmnKa 1 Tenonepeaaya :
MEeTOAMYECKNME YKazaHNs K nabopaTopHbIM paboTam s 2-3 KypcoB creupmanbHocTein 160201, 160202,
160901, 160702, 280202, 140401 ®J1A ; 260501, 260202 M ; 190603, 260601 MT® Bcex hopm
06yueHns / HoBocmb. roc. TexH. yH-T ; [cocT. HO. B. AbsueHko, M. A. Maxomos, B. A. CnapuH]. -
HoBocmbupck, 2007. - 28 c. : un.. - Pexxnm goctyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3318.rar Mop6ayes M. B. CreuuansHble rnaebl TeEOpUn
Tennoo6meHa [ONeKTPOHHbIN pecypc] : ANEKTPOHHbIN y4e6HO-MEeTOANYECKUIA KOMNNEKC [ANs CTYAEHTOB 2
Kypca ®TP] / M. B. Mopbaues ; HoBOCKOG. roc. TexH. yH-T. - HoBocmbupck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185530. - 3arn. ¢ akpaHa. opbayes M. B. CnelnanbHble
rNnaBbl TEOPUK TEMI0006MEHA [NEKTPOHHbIN pecypc] : ANEKTPOHHbIN y4e6HO-METOANYECKNIA KOMNNEKC [ANs
cTygeHToB 1 kypca @TP] / M. B. Nopbayes ; HoBocnO. roc. TexH. yH-T. - HoBocnbupck, [2014]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185531. - 3arn. ¢ akpaHa.

2 |lMoproToBka K arrectayumm |2, 3,4,56,7 |13 |3




CamocTosTenbHOe yry6eHHOe 13ydeHre TeopeTUyecKoromaTteprana, NoAroToBKa K aTTectauuu:
Tennonepegaya. Y. 1 : meToanyeckoe nocobue ans 2-3 Kypcos crneupanbHocTen 160201, 160202, 160901,
160702, 280202, 140401 (HanpaBneHne 160100) ®J1A ; cneymanbHocTeli 260501, 260202, 080401 IM O ;
cneyunanbHocTy 260601 MT® Beex dopm 06yueHns n 30T® / HoBocKb. roc. TexH. yH-T ; [cocT.: O. B.
[ObsyeHko, M. C. MakapoB, M. A. Maxomos]. - Hosocnbupck, 2010. - 42, [2] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2010/3944.pdf "a30Bble UMK/l : METOAUYECKME YKA3aHUSA K
pacyeTHO-rpagnyecknm paéotam ans 2-3 kypcos ®J1A (cneyunansHocTy 160201, 160202, 150300)
AHeBHOTO oTaeneHust / HoBocKG. roc. TexH. yH-T ; [cocT. FO. B. ObsdeHko, A. C. 3axapos]. - HoBocnbumpck,
2007. - 34, [1] c. : nn.. - Pexkum poctyna: http://mwww.library.nstu.ru/fulltext/metodics/2007/3319.rar
Mop6ayes M. B. Tennomaccoo6meH [Sn1eKTPOHHbIN pecypc] : aNeKTPOHHbIN y4ebHO-MeTOANYECKINIA
Komnnekc : [ana ctygeHToB ®J1A HanpaeneHms 223200 - TexHudeckas gusnkal / M. B. F'op6ayes ;
HoBocmb. roc. TexH. yH-T. - HoBocubmpck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000179036. - 3arn. ¢ akpaHa. TepMogUHaMUKa : METOANYECKME
ykaszaHua K nabopaTopHbiM pabotam gnsa 2-3 kypcos ®J1A, P3H, MTO gHeBHoro otaeneHms / Hosocuo.
roc. TexH. yH-T ; [cocT.: M. C. Makapos, M. B. Mop6ayes]. - HoBocmbupck, 2016. - 33, [3] ¢. : un., Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233988 TepmoagnHamuka v Tennonepejava :
MeTOAMYECKME YKazaHWs K nabopaTopHbIM paboTam A1 2-3 KypcoB creupmanbHocTein 160201, 160202,
160901, 160702, 280202, 140401 ®J1A ; 260501, 260202 M ; 190603, 260601 MT® Bcex hopm
00y4yeHns / HoBocmb. roc. TexH. yH-T ; [cocT. KO. B. AbsueHko, M. A. NMaxomos, B. A. CnapuH]. -
HoBocmnbupck, 2007. - 28 c. : un.. - Pexxnum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3318.rar Fop6ayes M. B. CnewuuanbHble riasbl TeEOpUn
Tennoo6meHa [SNeKTPOHHbIN pecypc] : ANEKTPOHHbIN y4e6HO-METOANYECKUIA KOMNIEKC [ANS CTYAEHTOB 2
Kypca @TP] / M. B. Mopbaues ; HoBoCKOG. roc. TexH. yH-T. - HoBocmbupck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185530. - 3arn. ¢ akpaHa. Mopbayes M. B. CneunanbHble
rNnaBbl TEOPUK TeMI006MeHa [SNEKTPOHHbIN pecypc] : 3N1eKTPOHHbIN y4eOHO-MeTOANYECKNIA KOMNIEKC [AN5
ctygeHToB 1 kypca @TP] / M. B. Nopbayes ; HoBocuO. roc. TexH. yH-T. - HoBocnbupck, [2014]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtIs000185531. - 3arn. ¢ akpaHa.

5. TexHonorns obyyeHuns

[nsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTe/NIbHOW PaboThl 06YUaKOLLIMXCS, @ TAKXKEe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHADOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 5.1).

Tabnmua 5.1
[JesiTenbHOCTb NHhopMaLMoOHHO-KOMMYHVKALMOHHbIE TEXHOMOT K
VHGOopMUpOBaHE e-mail; JlnuHbii TNoBon cauT; Moptan HITY; Cpega
pMip 3N1EKTPOHHOro 06yyeHns HI'TY
KOHCV/Tb TMDOBAHME e-mail; JInuHbIi TUNOBON caiT; Cpefa 3N1eKTPOHHOTO 06yYeHus
ynbTip HITY
KOHTPO/Tb e-mail; JInuHbln TYNOBOW caiT; Cpeaa 3NeKTPOHHOIo 06yyeHus
HITY

Pa3sMeLLiEHIe yueOHbIX Moptan HI'TY; Cpepaa aneKTpoHHOro obyyeHus HIFTY; 96C

MaTepnasaos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHMe akTUBHbIX (hopM Kopel qJOpMMpyel\nb'X
KOMNeTeHLUN
1 |Mpo6nemMHbIn METOA OnKkK.10;

®opvupyeMble yMeHHsi: 33. 3HaTb OCHOBHBIE 3aKOHBI TEIUIONepeaauy; 34. 3HaTb OCHOBHBIE
3aKOHBI TEPMOAUHAMUKH; Y3. YMETh PACCYUTHIBATH MTapaMeTphl IMPOLIECCOB TEIUIoNepeaadyu B
AJIEMEHTAaX TEXHUUECKUX CHCTEM

Kpartkoe onucanne npumenennn: [IpoOieMsl paccuera mapameTpoB TePMOAMHAMWYECKUX
TIPOLIECCOB U MPOLIECCOB MEPEHOCA TeTLia




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkasi nHcopmaumsi o BPC npumsegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHvBaeMble BUAbI JeATE/IbHOCTU 06yYatoLmxcs 6ann MakcuMasibHbIN 6ann
CemecTp: 4
Jlexyus: mocemexnne 0 18
Jlabopamopnas: BBITIOTHEHNE, 3al1ATa 9 22

KoHTponupytowye MaTepuanbl NpuBoAsaTes B “Xpomosa V. B. TennoTexHuka [SneKTPOHHBbIN pecypc] : 31eKTPOHHBINA yue6HO-MeToAnuYeckmnii komnnekc / . B. Xpomosa
H. H. EBTyLIeHKO ; HoBOCKG. roc. TexH. YH-T. - HoBocmbupck, [2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000180026. - 3arn. ¢ 3KkpaHa."

IIpaxmuyecxue 3anamuys; nocenienne, padora y J0CKH | 9 | 20

KoHTponupytowye MaTepuanbl NpuBoAsaTes B “Xpomosa V. B. TennoTexHuka [SneKTPOHHBbIN pecypc] : aneKTPOHHbINA yue6HO-MeToAuu eckmnii komnnekc / . B. Xpomosa
H. H. EBTyLIeHKO ; HoBOoCKG. roc. TexH. YH-T. - HoBocmbupck, [2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000180026. - 3arn. ¢ 3kpaHa."

Okzamen: | 20 | 40

KoHTponupytowye MaTepuanbl NpuBoAsaTes B “Xpomosa M. B. TennoTexHuka [SneKTPOHHBbIN pecypc] : a1eKTPOHHBINA yue6HO-MeToauuYeckmnii komnnekc / . B. Xpomosa
H. H. EBTyLIeHKO ; HoBocuKG. roc. TexH. YH-T. - HoBocmbupck, [2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000180026. - 3arn. ¢ 3kpaHa."

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/ISieMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLMMIINHBI.

Tabnunua 6.2
Kogpl Ddopmbl
KOMIMEeTEeH KOHTPOA
< PesynbTaTbl 00yyeHUA
yun 3awmTa
droc niP OK3ameH
OlMK.10| 33. 3HaTb OCHOBHbIe 3aKOHbI Ternonepegayu + +
34. 3HaTb OCHOBHbIE 3aKOHbI TEPMOANHAMUKM + +
y3. YyMeTb paccumTbiBaTh NapameTpbl MPOLECCOB TEMOMNepesayn B aeMeHTax TEXHNYECKNX + +
CUCTEM
y4. yMeTb PaccynTbiBaTh TEPMOANHAMUYECKME NapaMeTpbl 13MUECKUX NPOLLECCOB +
OMK 11 y1. yMeTb NPUMEHSITb OCHOBHbIE METOAbI (3NYECKOTO NCCNEL0BaHNS SBIEHNIA N CBOICTB +
"=~ | 06beKTOB MaTepuanbHOIO Mypa
MK.1 | 39.3HaTb CBOWCTBA 1 MOLENW XUAKOCTMW 1 ra30B +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHn Ne 1 K paboyel
nporpamme.

7. lutepatypa

OcCHOBHas nTepaTypa
1. 'opbaues M. B. TennmomaccooOMeH [ DeKTpOHHBIH pecypc]| : 3IeKTPOHHBIN
yueOHO-MeTonuIecKuil KoMruieke : [ams ctyneatoB DJIA nanpasnenus 223200 - Texuuueckas
¢dusukal / M. B. T'op6aues ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexum mocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000179036. - 3ars. ¢ sxpana.
2. 'opbauer M. B. CrietimasibHbIe TJ1aBBI TEOPHUH TEIUIOOOMeHA [ DNIEKTPOHHBIH pecypce] :
AJIEKTPOHHBIN Y4eOHO-METOANUECKUI KOMIUTEKC [1st ctyaeHToB 2 kypca @Td] / M. B. T'opbaues ;
Hosocu®6. roc. texH. yH-T. - HoBocubGupck, [2014]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000185530. - 3arx. ¢ sxpaHa.



3. l'opbauer M. B. CnienianbHbie IJ1aBbl TEOPUH TETUIOOOMEHA [ DJIEKTPOHHBIN pecypc] :
AJIEKTPOHHBIN y4eOHO-METOONUECKUi KoMIUTeKe [mist ctyaeHToB | kypca @TD] / M. B. T'opbaues ;
Hosocub. roc. texH. yH-T. - HoBocubupck, [2014]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000185531. - 3arx. ¢ sxpaHa.

4, lapoe 0. H. TexHuueckas TepMOIMHAMHKA [ DJIEKTPOHHBIN pecypc| | yueOHO-MeTOaquYecKui
xomruiekc / FO. W. Ilapos ; HoBocu®. roc. TexH. yH-T. - HoBocuGupck, 2013. - 1 aymextpoH. onr.
muck (CD-ROM). - Pexxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000182684. - 3aru. ¢
STUKETKH JUCKA.

5. YUnuunnaes A. B. KomnsiotepHoe MopenupoBanie (U3HYECKUX MPOLIECCOB [ DIIeKTPOHHbBIM
pecypc] : 2aeKTpOoHHbBIN yueOHO-MeTonrueckuii komruieke / A. B. Ununnanaes, H. H. Eptyiuenko,
H. B. Xpomosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000180029. - 3ar. ¢ sxpaHa.

6. Xpomona U. B. Temnorexauka [DeKTpOHHBIN pecypc]| : 3JeKTPOHHBIN yueOHO-METOIUYECKHUI
xomruiekc / M. B. Xpomosa, H. H. Estymenko ; HoBocu®. roc. Texs. yH-T. - HoBocubupck, [2013].
- Pexxum pocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000180026. - 3arm. ¢ skpaHa.

NHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznarensctBo Jlauey : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToanyeckoe obecneyeHue

1. Teronepemaua. Y. 1 : metonuueckoe mocodue myis 2-3 KypcoB creruanbHocten 160201,
160202, 160901, 160702, 280202, 140401 (nampasnenne 160100) DJIA ; cmeumnansHOCTEH
260501, 260202, 080401 OM® ; cieumansroctu 260601 MT® Beex dopm oOyuenus u 30TD /
Hoocub. roc. Texn. yu-T ; [coct.: }O. B. JIpsiuenko, M. C. Maxkapos, M. A. ITaxomos]. -
Hosocubupck, 2010. - 42, [2] c. : w.. - Pexum goctymna:

http://www. library.nstu.ru/fulltext/metodics/2010/3944 . pdf

2. TepmonuHaMuKa | METOIMYECKHE YKa3aHUS K JJabopaTopHbIM padoTam st 2-3 kypcoB @JIA,
®DOH, MT® gueHoro otnenenus / HoBocub. roc. TexH. yH-T ; [cocT.: M. C. Makapos, M. B.
T'opbaues]. - HoBocubupck, 2016. - 33, [3] c. : wi, Tabmn.. - Pexum mocryma:

http://elibrary nstu.ru/source?bib_1d=vtls000233988

3. ['a30BbIe IIUKIIBI | METOAUYECKHE YKA3aHUS K pacueTHO-rpaduueckum padoram mjis 2-3 KypcoB
@OJIA (cnetmansuoctu 160201, 160202, 150300) nuepnoro otnenexus / HoBocub. roc. TexH. yH-T
; [cocT. FO. B. [Issiuenko, A. C. 3axapos]. - HoBocubupck, 2007. - 34, [1] ¢. : ui.. - Pexum
nocryma; http://www.library. nstu.ru/fulltext/metodics/2007/3319.rar

4. TepmonnHamMUKa U TEIUIONEpenaya | METOIUYECKHE YKa3aHus K jabopatopHeIM pabotam asist 2-3
KypcoB crienmaibpHOcTed 160201, 160202, 160901, 160702, 280202, 140401 ®JIA ; 260501,
260202 DM® ; 190603, 260601 MT®D Bcex popm obyuenust / HoBocuO. roc. TexH. yH-T ; [cocT. FO.
B. Jpsiuenxo, M. A. Tlaxomog, B. A. CriapuH]. - HoBocubupck, 2007. - 28 c¢. : .. - Pesxxum
nocryra: http://www.library nstu.ru/fulltext/metodics/2007/3318 rar



5. KoMmbroTepHOE MOMIETUPOBAHUE MPOLIECCOB TEIUIOOOMEHA | METOAUYECKHE YKA3aHUS K
J1a00paTOPHBIM U pacyeTHO-rpaduueckum padortam mis 3-4 Kypcos crienuanbHocTel 223200.62,
160100.65 ®JIA mo mucuurumaam "Matematrdeckas pusuka” u "KommobrotepHoe
mozenupoBanue ¢puznyecknx npoueccos” / HoBocu®. roc. TexH. yH-T ; [cocT.: . B. Xpomosa, H.
H. Estymienxo]. - Hoocubupck, 2013. - 22, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000190497

6. TepmonrHAMHKa | METOOWYECKHE YKA3aHHUS K JIA0OpaTOpPHBIM padoTaM Mo Kypcam
"Ternorexnuka", "Tepmonunamuka u Teruonepenaya” s 2-3 Kypcos cnenuanbHocTe 120202,
260501 ®MA; 190603, 260601 MT®; 160100, 160202, 223200 DJIA Bcex dopm oOydeHus /
Hosocub. roc. TexH. yH-T ; [cocT. K. B. Xpomoga]. - HoBocubupck, 2012. - 26, [1] ¢. : un., Tadm.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000171010

8.2 CreupnannanposaHHoe nporpammHoe obecrneyeHme
1 Microsoft Office
2 Microsoft Windows
3 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lMpe3eHTaLMOHHOE 060pYAOBaHME MpoBeaeHNe NEKLMOHHBIX 3aHATUI
(MynbTMemna-NPOEKTOop, 3KPaH, KOMMbIoTEP
AN8 ynpasieHns)

KoMnbIoTepHbIii Knace

Ne HaunmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbliii Knacc (KomnbtoTepsl MpoBeaeHve nabopaTopHbIX 3aHATUIA
00beAVHEHDBI B JIOKa/IbHYIO CETb C BbIXOLOM B
Internet )
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1. OO0o0meHHas cTPyKTYpa GoHIa OLIEHOYHBIX CPEACTB YUeOHO JUCUMIIJIMHBI
O6oOmmenHas cTpykrypa (OHIa OLEHOYHBIX CPEACTB MO JAMCUMILIHHE
Teruionepeiaya npuseaeHa B Tabnuie.

Tepmonnnamuka u

Tabmuma

ITanel OEHKH KOMITeTeHIHH

Iloxa3aTtenu
c¢(hopMUPOBAHHOCTH Meponpusitust
(I)OpMpreMble KOMIIeTeHIUI TeMbl TEeKYILIEero HpOMe)KyTO‘{Haﬂ
KOMIEeTeHI[U!
(3HAHMSs, yMEHHUS, KOHTPOJISA aTtTrectanus (IK3aMeH,
HABBIKH) (KypcoBOii IpoeKT, 3a4eT)
PI'3(P) u np.)
OIIK.10 33. 3HaTh OCHOBHBIE |JIy4HCTBIH TEIIIO0OMEH Otuer no DK3aMeH, BONPOCH! 32—
CIOCOOHOCTH 3aKOHBI [lepenoc Temna nabopaTopHoi 34,1424
BJIaJI€Th HABBIKAMH | TEIUIONEpeaadn TEIUIONPOBOIHOCTHIO pabore
MaTeMaTH4eCcKOro CBoOo/1HasT KOHBEKIIUSI.
MOJIETUPOBAHUSA BeiHyX/1eHHAST KOHBEKIIUS
MPOLIECCOB U TemnooOMeH B TpyOax u
00BbeKTOB Ha Oaze KaHaJax
CTaH/IapPTHBIX
MIaKeTOB
HCCIIeI0BaHUN
OIIK.10 34. 3HaTh OCHOBHBIE |BToOpoii 3axoH TepmoanHamuku |OTUeT mo DK3aMeH, BOIIPOCH! 3—
3aKOHBI [1epBBIii 3aKOH TEPMOANHAMUKY |71a00paTOPHON 13
TEePMOAMHAMHKH TennmoémkocTs pabore
TepMonuHaMHuyeckre IpoLECcCH
YpaBHEeHHE COCTOSHUS
HeaIbHOro raza JHTPOIUIHbIE
JIMarpaMMBbl
TEPMOAMHAMHYECKUX IIUKIOB
OIIK.10 y3. yMeTh JlyuucTeiii TemiooOMeH Oryer o DK3aMeH, BONpochl 32—
paccuUThHIBaTh [lepenoc Temna nabopaTopHoi 34,1424
apaMeTpsl TEIUIONPOBOIHOCTHIO pabore
IIPOILIECCOB CBoOo/1HasT KOHBEKIIHSI.
TeIUIonepeauu B BeiHyX/IeHHAST KOHBEKIIUS
aIeMeHTax TemnooOMeH B TpyOax u
TEXHHYECKHX CHCTEM |KaHanax TeruiooOMeHHbIe
arnmnapaTsl
OIIK.10 y4. yMeTh Bropoii 3aKkoH TepMOIUHAMUKH DK3aMeH, BOnpochl 14—
paccuUThHIBaTh IlepBrIit 3aKOH TEPMOAMHAMUKI 24
TepMonuHamuueckue | TernoéMKocTh
apaMeTpsl TepMonuHaMHu4yecKkre IPOLECCH
(busnuecKnx YpaBHEHHE COCTOSHUSA
IIPOLIECCOB HeaIbHOro raza JHTPOIUIHbIE
JMarpaMMbl
TEPMOJAMHAMHYECKUX IIUKIOB
OIIK.11 yl. ymers npumensTs ( OCHOBHBIE IOJOKEHUS YUEHHUS O DK3aMeH, BONpock! 18—
CHOCOOHOCTH K OCHOBHBIE METOZIBI | TeriooOMeHe YpaBHEHHE 30
IIPOBEICHUIO ¢u3myecKoro COCTOSIHUS HJIeaJIbHOTO Ta3a
SKCHEPUMEHTOB 10 | UCCIIEAOBAHUS
3a/laHHOM MeTOMKe |sBJIEHUN U CBOMCTB
U aHAJIU3y UX 00BEKTOB
pe3yabTaToB MaTepUaNbHOI0 MUpa
K. 1/TIK 39. 3HaTh cBolcTBa U | TermoémMkocTs Otuer o
CHOCOOHOCTH K MOJIENU KUIKOCTH U nabopaTopHoi
pelieHuto ra3os pabore
HMH)XEHEPHBIX 3a/1a4 ¢
HCIIOJIb30BaHUEM

0a3bl 3HAHHUI
MAaTeMaTU4YECKUX U
€CTECTBEHHOHAYYHBI
X JMCIUTUIAH




2. MeTOAMKA OLIEHKH ITANOB (l)OpM]/IpOBaHI/Iﬂ KOMIIeTEHIIMIi B paMKax JIuCUHMUIIJIMHBI.

[IpomexxyTouHast arTecTanus 1Mo AUCHUIIMHE TIPOBOIUTCS B 4 cemecTpe - B hopMe dK3aMeHa, KOTOPBIi
HarpaBJieH Ha o1leHKY copmupoBanHocTu kommnerennuii OITK. 10, OTIK.11, ITK.1/TIK.

Kpome toro, cpopMupoBaHHOCTh KOMIIETEHIINI MPOBEPSIETCS MPU MPOBEIEHUU MEPONPUATUN TEKYILEro
KOHTPOJISl, yKa3aHHbIX B TaOiuLe paszaena 1.

OO1ue mpaBuia BhICTABICHHS OLIEHKH 1O JTUCLUIUIMHE ONPENENSIIOTCS 0aUIbHO-PEUTHHTOBOM CUCTEMOH,
IIPUBEACHHON B paboueil mporpamme y4eOHOM TUCIUIUIMHBI.

Ha ocHoBaHuu mpuBeNEHHBIX Aajiee KPUTEPUEB MOKHO CJAeJaTh OOIIMN BBIBOJ O CPOPMUPOBAHHOCTH
komrereniuii OIIK.10, OIIK.11, I[TIK.1/IIK, 3a koTopble OTBE€YAET AUCLMILIINHA, Ha Pa3HBIX YPOBHSX.

OO0mas xapakTepucTHKa YPOBHeil 0CBOeHUS] KOMIIeTeH M.

Huske moporoBoro. YpoBeHb BBINOJIHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHMI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOCHO YaCTHYHO, IIPOOEIIbl MOI'YT HOCUTh CYLECTBEHHBIN XapakTep,
HE0O0X0MMbIe IPAKTUYECKUE HABBIKU PAaOOTHI C OCBOCHHBIM MaTepHajoM C(OPMHPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO NPETYCMOTPEHHBIX MporpaMMoil 00yueHus ydeOHBIX 3aJaHUil HE BBINOJHEHbl WIH
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OILIMOKaMHU.

IloporoBblii. VYpoBeHb BBINONHEHUS pabOT oOTBeyaeT OOJIBIIMHCTBY OCHOBHBIX TpPEOOBaHMIA,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOCHO YaCTHMYHO, HO MPOOEIBl HE HOCAT CYIIECTBEHHOIO Xapakrepa,
HEOOXOMMbIE MPAKTUYECKUE HABBIKM PadOThl C OCBOCHHBIM MAaTEpHUaioM B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpamMmon oOydeHHsI y4eOHBIX 3aJaHUIl BBIIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUI BBITIOJIHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJHEHHS pPadOT OTBEYAET BCEM OCHOBHBIM TpPEOOBAHUSAM, TEOPETUUYECKOE
COJIEP’KaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpPbIE NMPAKTUYECKUE HABBIKUM PAalOOTHI C
OCBOEHHBIM MaTepuaiioM CPOPMUPOBaHbl HEJAOCTATOYHO, BCE MPEIYCMOTPEHHbIE IIPOrpaMMOi 00ydeHus
yueOHbIE€ 3aJJaHUSI BBINOJHEHbI, KAYECTBO BBINIOJHEHUS] HU OJTHOTO U3 HUX HE OLIEHEHO MHUHHUMAaJbHBIM
YKCIIOM 0alIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/1laHUI, BO3MOXHO, COJIEpKaT OLINOKH.

IIpoaBuHYTHINH. YPOBEHH BHINOJHEHHS PadOT OTBEYAECT BCEM TPEOOBAHHSAM, TEOPETUIECKOE COJCPKAHNE
Kypca OCBOEHO IOJHOCTbIO, 0€3 mpo0enoB, HE0OX0AUMbIE MPAKTUYECKHUE HABBIKU PabOThl ¢ OCBOCHHBIM
MarepuajioM cHOpMUpPOBaHBI, BCE NPEAYCMOTPEHHBIC NPOrpaMMoil OOydeHHs ydueOHBbIC 3aJaHHs
BBITIOJTHEHBI, KAYECTBO WX BBITIOJTHEHUS OLEHEHO YMCIIOM 0aJuIoB, OJIM3KUM K MAKCHUMAaIbHOMY.



denepanbHOE TOCYAApPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocyapcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa rexandeckoit Ternaopu3uku

IHacnopr 3x3ameHa
o AucHuIuInHe « TepMoInHaMuKa 1 Terionepeaada», 4 ceMecTp

1. MeTtoauka olneHKH

DK3aMeH IpoBoaUTCs B YCTHOH (opme, o Ouneram. buner dopmupyercst o crnenyromemy
IIpaBUITYy: MEPBBIM BOIIPOC BBIOMpAETCs U3 Mana3oHa BonpocoB 1-15, BTopoii Bompoc u3 quanasoHa
BOnpocoB 16-34 (crmucok BOMPOCOB MPHBEICH HIDKE). B X01e 3K3aMeHa mpernojiaBaTelib BIIPaBe
33J1aBaTh CTYJCHTY JOTOJTHUTEIIbHBIE BOTIPOCHI U3 001Iero nepeyss (11. 4).
bunet conepxuT 1Ba Bonpoca (1epBblil U3 yacTH Kypca "TepMoAMHAMUKA'", BTOPOI U3 YacTU
Kypca "Temonepenaya) u 3agady (ogHa U3 3a7a4, pelIEHHBIX HAa TPAKTUUECKUX 3aHATHUIX)

3asaya pelaercs NMCbMEHHO, U €€ pelIeHne MPEIOCTABIISIETCS IPENOAABATENIO Ui IPOBEPKH.
[IpaBunbHO pemiéHHas 3aa4ya OLleHUBAETC MakcuMaibHbIM OarioM 20. OmubKy npu peleHnn
3a/1ay CHUKAIOT OaJlIbl, 1 HTOTOBBIN pe3ynbTaT oneHuBaercs oT 0 1o 19 6amios.

DopMa >K3aMEHAIMOHHOTO OuiteTa

HOBOCHBHPCKHI T'OCYJAPCTBEHHBINM TEXHUYECKUI YHUBEPCUTET
Qakynbrer OJIA
Buser Ne
K 3K3aMEHY 10 AMCIUIUIMHE « TepMoaAMHAMUKa U TeIUIonepeada

1. Bonpoc 1

2. Bomnpoc 2.

3. 3anaya

CocraBwi: K.¢-M.H., TOIEHT Makapos M.C.
VYTBepxkaato: 3aB. kapenpoit TTO Ununnpaes A.B.

(Tonmuch)
(mata)

2. Kpurepuu oueHKH

OTBeT Ha DSK3aMCHAIMOHHBIA OWMJIET CYMTACTCS HEYIOBJEeTBOPUTEJBHBIM, €CIIM CTYICHT HE
OTBETWJI HU Ha OJIMH M3 TEOPETHUYECKHX BOIPOCA, 3a7ada He perieHa. Ouenka cocrariser ot 0
1o 24 6aninos.

OTBeT 3acUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYISHT OTBETHJI Ha JIBA TEOPETHUECKUX
BOIIpOCa, HO UMEIOTCs omnOKku. OLEHKa COCTABISIET OT 25 710 28 6aioB.

OTtBer 3acumThIBacTCs Ha 0a30BOM YPOBHE, €CIIM CTYJCHT OTBETWJI Ha TPHU TEOPETHUECKUX
BOIIPOCA, HO UMEIOTCS OLIMOKH, OLIEHKa cocTaBiisieT oT 29 10 34 6amios.



OTBer 3acuyMTHIBAacTCS Ha MPOABHHYTOM YPOBHE, €CIHM CTYJCHT OTBETHJ HAa BCE BOIIPOCHI,
OTCYTCTBYIOT OIIMOKH, OlIEHKa cocTaBisieT oT 35 1o 40 6anios.

3. IlIxkana oueHKH
DK3aMeH CUHUTAETCS CIIaHHBIM, €CITU CyMMa OaJIJIOB TI0 BCEM 3a/IaHUSIM CO CTABJISICT HE MEHEe
20 6amoB (1o 40 6amIBHOM MIKaJIe).

B o0meit oneHke 1Mo JUCHUIUIMHE 3K3aMEHALMOHHbIE OaljIbl YUUTHIBAIOTCS B COOTBETCTBUH C
npaBwiIaMu  OaJJIbHO-PEUTHUHIOBOM  CHUCTEMBI, IpPHUBEACHHBIMU B pabodeil mporpamme
JUCLUIUINHBIL.

4. xana oueHkn
OTBeT Ha TEOPETUYECKYIO YacTh OusIeTa MpUuHUMAaeTcsl B ycTHOHM ¢opme. OTBET Ha Kax bl
BOIIPOC OLIEHUBAETCs MakcUMabHbIM OasiiioM 10. OTBET Ha BOIIPOC AOKEH ObITH MAaKCUMAIbHO
MIOJIHBIM.
OneHuBaeTcs B EPBYIO ouepeib NOHUMaHue npeameTa. OmuoKy npu 3anucu Ko3PpPHUIIMEHTOB,
CTENEHE! U T.J1. HE YUUTHIBAIOTCS IIPU SICHOM M3JI0KEHHU CYTH BOIIPOCa.
Cunraercs, 4To CTYACHT NMPOIIEN aTTECTALMIO U CIA)l SK3aMEH, €CJIM OH B O0IIeH CI0XKHOCTU
Habpai 6osiee 22 6auIoB.
buner ¢ Borpocamu BeIOMpaeTcs ciaydaiiHbIM 00pa3zoMm.
Ha noarorosky k orBety otBoAuTcst 40 MUHYT.
Hcnonb3oBanue auTepaTypbl, KOHCIEKTOB, ayIMOTEXHUKH, TeJIe(OHOB U T.II. 3alpeLleHo.
OTitydeHue u3 ayIuTOpUH IO JIF000H MPUUMHE TOJIBKO C 3aMEHOM OujieTa U CHUYKEHUEM
MakcuMalbHoro 6amuia Ha 10.

5. Bompocsl Kk 5K3aMeHy 0 JMcHuInImHe « TepMoIMHaMuKa U TeIionepeaadar»

1. OcHOBHBIE MOJIOKEHUS U OTPEIENICHUS TEPMOJMHAMUKH (TEPMOIMHAMHUYECKAsl CUCTEMA,
TEPMOJIMHAMUYECKH Mpoliecc, HapaMeTpbl COCTOSHHUS).

2. BHyTpeHHUe apaMeTpbl COCTOSHUS (AaBJIEHUE, TEMIIEPATypa, MIOTHOCTb).

3. YpaBHEHHME COCTOSHUS UACATBHOIO ras3a. ['a3oBbie cMecH.

4. Dueprus. DHTanenus. Termora u padora.

5. Tenno€MKOCTh, BUIBI TEIJIOEMKOCTH, CPEAHSSA U UICTUHHAS TEMIOEMKOCTH.

6. TeroéMKoCTh UaeaIbHOrO ra3a. TemnoéMkocTh ra3oBoit cMecu. OTHOIIEHKE
TEIIOEMKOCTEH.

7. B3auMOI€MCTBUE CUCTEMBI C OKPYXKAIOILIEH Cpeloil. YpaBHEHHE IEPBOTO 3aKOHA
TEPMOJMHAMUKH.

8. [TonutponHseie npoueccel. Pabota u TemioTa noJIMTpOIHOTO Mpoliecca.

9. UccnenoBanue NOIUTPONHBIX MpolieccoB. OnpesesieHne noKa3aTelis MOJIUTPOIIbI.

10. OcHOBHBIE TIOJIOKEHUS BTOPOTO 3aKOHA. TepMOIMHAMUYECKNUE [IUKJIBL.

11. Iukn Kapuo. Teopema Kapno. MaTerpan Knaysuyca.

12. DuTponus (puznyeckuit cMbIcia 3HTpoIun). MI3MeHeHre SHTpONHH ra3a B
TEPMOJIMHAMUYECKHX Tpoleccax.

13. T-S nuarpammel. Hukn Kapno va T-S quarpamme.

14. Teopus Temnoo6MeHa (OCHOBHBIE MOHATHUSA). TeMnepaTypHoe nose. TemneparypHsblii
IPaJUeHT.

15. Ilepenaya Teruia yepe3 MIOCKYI0 CTEHKY B CTALIHOHAPHBIX YCIOBUSX.

16. Koapdunuent remnootaauu. [lepegaya Temna yepes MiIOCKYIO CTEHKY ¢ yUETOM
TEIUI000MEHa ¢ BHEIIHEH Cpeoi.

17. Ilepenada Teruia yepe3 NWIMHAPUYECKYIO CTEHKY. KpUTH4eckuil AuaMeTp TeIioBOu
W30S,

18. KpaTkue cBeieHus: U3 ra30JJMHAMUKN HEU30TEPMHUYECKOTO TEYEHUS.

19. DnemeHTHI TEOPUH TOAOOUS U UX IPUMEHEHHUE B aHAJIN3€ KOHBEKTUBHOI'O TEINIOOOMEHa.



20. Cs13b MeX1y TEIJIOOTAaueH U TPEHUEM.

21. Termmootnaya mpu CBOOOJHOM JIBHIKCHHUH KUJIKOCTH B OOJIBIIIOM 00BEME.

22. Termmootnaya mpu CBOOOJHOM JIBHXKCHHUH JKUJIKOCTH B OTPAHMYECHHOM MTPOCTPAHCTBE.
23. BeiHyXIeHHOE ABMKEHUE KUAKOCTH (ra3a). [loHdarue norpaHuyHOro Cios.

24. XapakTep ABMKEHMSI )KUIKOCTH BJIOJIb MOBEpXHOCTHU. TemnooTaaya npu JaMUHAPHOM
[IOTPAaHUYHOM CJIO€.

25. Oco0OeHHOCTH BUKEHUS U TEIUI00OMEHa B TpyOax M KaHaJlax.

26. Terutootaua Mpy BI3KOCTHOM JJAMUHAPHOM TEUEHHUH KUIAKOCTH B IVIAJIKUX TpyOax
KpYIJIOTO CEYEHHUSI.

27. Teruootnaya npyu TypOyJI€HTHOM T€UEHHUH KUAKOCTU B TPyOAX pa3INyHOTO CEYEHUS.
Temnootnava npu JJaMuHaPHOM BA3KOCTHO-TPaBUTALIMOHHOM PEXXUME TEUECHHUSL.

28. Teriootnaua B U30THYTHIX TpyOax (3MeeBukax). Temnooraua B Tpyoax ¢ 3aKpyTKOn
MOTOKA.

29. JlononHUTENbHbBIE YCIOBUSI TOA00MS MPU TEUEHUH T'a30B ¢ OOJIBIINMH CKOPOCTAMU
30. OcobeHHOCTH MpoIecca TEIIOOTAAYH B BBICOKOCKOPOCTHOM ra30BbIN MOTOK

31. Meroauka pacdera TEIJIOOTIAYH B BEICOKOCKOPOCTHBIX MMOTOKAX

32. Tennoo6meH uzinyueHneM. OCHOBHbBIE TIOHSTHUS

33. TemsiooOMeH U3IIy4eHUEM MEXAY TBEPIBIMU TEIaAMHU

34. TernooOMeH U3ITy4eHUEM MEXAY TBEPAbIMU TeIaMH IPU HAJIMYMH dKpaHa



