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AdPOKOCMUYECKHI

PABOYAS ITPOI'PAMMA

aucauiuinHbl b.1.24 TepmonnHaMuka v Terionepeaada
nas cnemuanabHocTu 24.05.01 [IpoekTupoBanue, MPOU3BOACTBO U SKCIUTyaTalys PaKkeT U

PAKCTHO-KOCMHNYCCKUX KOMILJICKCOB

YPOBE€HD CIICIUAIUCT THII IIPOIrPaMMbl CHCHI/IEU'II/ITGT
crnenmuaJIn3anuda PakeTHbIe TPaHCIIOPTHBIC CUCTCMbI

¢opma o0yueHus1 ouHas

Kagenpa-pa3pador4yuk J[BUrarenu JIeTarebHbIX alllapaToB

Pabouas nporpamma cocrasiena B coorBeTctBuu ¢ @I'OC BO no HanpapiieHUIO
noarotoBku 24.05.01 ITpoektupoBaHue, NPOU3BOJICTBO M IKCILTyaTalUsl PAKET U PAKETHO-
KOCMHUYECKHUX KOMILIEKCOB, YTBEPKAEHHBIM NprukazoM Munoopaayku ot 01.12.2016 Ne
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J.TEXH.H., 1011., Ipodeccop
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1. llesu u 3212494 AU CIUILIHHBI

[IpencraBnenne 0Oy4arONIMMCS 3HAHUIM O 3aKOHAX TEPMOTMHAMUKH, TETUIOBBIX CBOWCTBAX
pabodmx Tej, 3aKOHOMEPHOCTSIX MPOTEKAHUS TEPMOTUHAMHYECKUX MPOIECCOB, OCHOBHBIX

BUJIaX U 3aKOHOMEPHOCTSX MPOIECCOB TEMIO0OMEHA, SBISIONIUXCS 0a30BBIMU MPU
W3YYEHUHU CTICIIUATbHBIX JUCIUIUINH U JUCHUIUIUH CeI[UaInu3aluu.

Kparkoe conepxanmne TUCHMILTHHBI

TepmoanHaMuka mpencTaBisieT co00i HayKy O 3aKOHOMEPHOCTSIX TPeoOpa3oBaHuUs
sHepruu. TepMonrHaMuKa MO3BOISET ONPEAEIUTh BOSMOKHOCTD Y HAITPABIEHHOCTD
IPOTEKAaHUsI Pa3INYHBIX (PU3UKO-XUMUYECKUX ITpolieccoB. Temionepenaya u3yyaer
MEXaHU3MBbI IIEPEHOCA TEIUIA B PA3JIMYHBIX NPOLEccax B HAYKE U TEXHUKE U SIBISAETCS
TEOPETUYECKON OCHOBON MPOEKTUPOBAHUS TEIJIOOOMEHHBIX all-apaTroB pa3IMYHOIO

Ha3Ha4YCHUsI.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHHMIIIMHBI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
oOyuenus no aucuurinae (3YHer)

OIIK-2 noHuMaHueM pojIu MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHbIX HayK M CIOCOOHOCTBIO K
nproOPETEHNIO HOBBIX MaTEMaTHYECKUX U
€CTECTBEHHOHAYYHbIX 3HAHWUM, C HCIIOIb30BAaHUEM
COBPEMEHHBIX 00pa30BaTeIbHBIX U
MH(POPMALMOHHBIX TEXHOJIOTHH, CHOCOOHOCTHIO
WCTIOJIB30BaTh B IPO(EeCCHOHATLHON IEATEIBHOCTH
3HAHUS U METOJIbl, OTy4YEeHHbIE TIPU U3YUECHUU
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHBIX
JTUCIUILTUAH (MOJIYyJIeH)

3HATH:3aKOHEI TCPMOJUHAMUKHN U TCILIONICPCaAAIN

YMETh:IPUMEHSATD 3aKOHBI TEPMOJIUHAMUKHU U
TEIJIONEPENaun U1l IPOCKTUPOBAHUS CUCTEM
TEPMOPETYITUPOBAHNUS

BrageTs:MeToqaMu TEPMOANHAMUKHI
TeIuIoNepeiadn

3. MecTo nucuumiudbl B cTpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIUILINH,
BUJIOB pabOT yueOHOro IyiaHa

[TepeueHb MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

b5.1.05.02 MaremaTndeckuii aHaIu3,
b.1.06 ®usuka

B.1.11 Asporunporazongunamuka PKT,
b.1.38 /lunamuka pa6ounx mpoueccos B PKT,
b.1.39 MaremaTuueckoe MOJAEIMPOBAHUE CUCTEM

[PaKETHO-KOCMUYECKON TEXHUKH

TpC6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I[aHHOﬁ JUCHUITIINHBI 1 HpHOGpCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuurimHa

TpeboBanus

b.1.06 ®usnka

3HATh: OCHOBHBIC (PM3MYECKHE 3aKOHBI, yMETh:
NPUMEHSTH (PU3UKO-MaTeMaTHYeCKIEe METO/IbI,
BJIaJIETh: HABBIKAMH pa3paboTKu Ha 0aze
($U3NIECKUX 3aKOHOB

b5.1.05.02 MaremaTnuecKkuii aHaJIu3

3HATh: OCHOBHLBIC 3aKOHBI 1 MCTOJbI MATCMAaTHUKU,
YMETB. IPUMCHATE MAaTEMATUYCCKUEC MCTO/IbI B




[MPOCKTUPOBAHUHU; BJIAJCTh: MATECMATUYCCKUMHU
METOJaMU aHaJIn3a

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI COCTaBIsgeT 4 3.¢., 144 4.

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCITUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTuueckue 3aHsITHs, CEMUHAPHI U (WJIH) JPYyTHE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 80 80
ITO/ITOTOBKA K 3K3aMEHY 15 15
W3YUYCHHE KOHCIIEKTA JICKIINI U PeKOMEHA0BaHHON 65 65
TUTEepaTyphl
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, Sk3aMeH ) - 9K3aMeH
5. ConeprkaHue TUCHMIIIMHBI
No OObeM ayTUTOPHBIX 3aHATHH 110 BUJIAM B Yacax
HaumeHoBaHue pa3aenoB IUCIUTUIMHBI
pasnena Bcero J 113 JIP
1 |TepmoguHamuka 18 10 6 2
2 |Tem1onpoBOJHOCTH 8 4 4 0
3 KOHBEKTHBHBIN TETIOOOMEH 30 12 4 14
4  |TemmooOMeH M3ITyYeHHEM 8 6 2 0
5.1. Jlekuun
Ne Ne Kox-
rexuuulpasena HaumeHoBaHMe WM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
OcHOBHBIE IOHATHUS U OIpesieeHus TepMoAnHaMuKH. [lapameTpbl cocTosHus,
1 | |[KOOPAMHATBI COCTOSHMS, MOTEHIHA B3aUMOJIEUCTBUS. BUIbI TEpMOIMHAMUYECKUX )
CUCTEM. YpaBHEHHE COCTOSIHUS COBEPUICHHOTO rasa. TemnnoéMKoCTh, TEJIoTa,
paboTa. BHyTpeHH:Is SHEpT U
[lepBbIil 3aKOH TEPMOAMHAMUKH ISl 3AKPBITOW U OTKPBITON CUCTEM. DHTAJIBIINA.
) 1 [ToHsATHE O TEPMOIMHAMHMYECKOM ITpoLecce. BTopoi 3aK0H TEPMOAMHAMUKH. )
Wuterpan Knaysuyca. DuTponus. MIsMeHeHre SHTPONUHN B 00paTUMBIX U
HeoOpaTUMBIX IIPOLECcCax.
3 1  |CMmecu coBeplieHHBIX Ta30B. [Ipoliecchl COBEpIIEHHBIX Ta30B. 2
4 1 |[lukJbl BO3AYIIHO PEAKTUBHBIX M PAKETHBIX JIBUraTeiei 2
5 1 (OCHOBHBIE TIOJIO’KEHUS TEPMOJUHAMUKHI CUCTEM C IEPEMEHHBIM KOJIMUECTBOM )
pabouero Tena
6 2 [3akon ®dypre. dubdepennnanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH. YCIOBUS 2




OJHO3HaA4YHOCTH. CTaI_II/IOHapHaSI TCIUIOMPOBOAHOCTD IJIACTUHBL

CranoHapHas TeIIONPOBOIHOCTh HUIUHAPUUECKUX U IIAPOBBIX CTEHOK.
Tenstosas 3amura.

KonBekuus. Bunbl konBekuuu. [lorpaHuyHbIi cI0H. YpaBHEHUS TOrPAHUYHOTO
CI1051.

Kputepun nogo0usi KOHBEKTUBHOTO TerioooMeHa. Teopema nmogobus Kupnnuépa-

['yxmana

10 3

TerooOMeH pH BEICOKOCKOPOCTHOM MPOJOIBHOM OOTEKaHHH MOBEPXHOCTEN
JIeTaTeNIbHBIX alnapaToB

11

KoHBEKTUBHBIN TETJIOOOMEH B KaHAJIAX OXJIAKJICHUS KaMEpP CTOPAHUS U COTIEI
DKPJL

12

KoHBEKTHBHBIN TEIIII000MEH mpu CBO6OILHOI71 KOHBCKIIUH B MOJIOCTAX PAKCT

13

KOHBEKTHBHEIN TEII000OMEH P KUIICHUU KPUOT'CHHBIX KOMIIOHCHTOB TOIIJIMBa

14

BI/II[BI JIYYUCTBIX TCIIJIOBBIX ITOTOKOB. 3aKOHBI TEIJIOBOTO HU3TYy4YCHUA

N ([nlw|w] w

15

Termoo0MeH U3IyYeHHEM B CHCTEME TUIOCKO-TIapalIe/IbHBIX Tel. TermmooomMen
Teia ¢ 000JI0YKOM.

NSRS I NG B \O 2 I 9}

16 4

38.H_II/IT8. OT TCIJIOBOT'O U3JTYyYCHHA. OCHOBHBIC IOHATHS TEIUIOOOMEHA HU3ITYUYCHUCM

B IMONJIONIAIOIIECH U paCcCEUBAIOIIEH Cpelie.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No Ne

3aHATHA|pa3IeNna)

HanmenoBanwne nuimm KpaTKo€ COACPIKAHUC MMPAKTUYCCKOIO 3aHATHUA, CEMHUHAapa

Koi-
BO
JacoB

f—
[a—

HapaMCTpLI COCTOSAHMS, YPABHCHUC COCTOAHUA COBCPIICHHOIO Ir'a3a. Hpoueccm B
ra3ax.

[Iporiecchl B CMECAX Ia30B C NEPEMEHHON TEIIOEMKOCTBIO

[{MKJIBI BO3YIIHO-PEAKTUBHBIX W PAKETHBIX JIBUTaTesei

TernonpoBOAHOCTH IIOCKOW CTEHKH, IMJIMHIPA

TCHJIOHpOBO,[[HOCTB I.[HJ'IHHI[pH‘ICCKOﬁ )41 map0B0171 CTCHOK

TemnooOMeH IIpU NMPOAOJIILHOM BBICOKOCKOPOCTHOM 00TeKaHUHN HOBerHOCTeﬁ
JIA

TeriooOMeH npu TeueHuu B kaHanax oxjaxaeHus JKP/]

R N [k |w( o
(W] W NN ==

JlyducTslil TeII000MeH

NN N I[N

5.3. JlaboparopHbie padoThI

Ne No
3aHATHS | pa3aerna

HanmeHoBaHue win KpaTkKoe CoAep’KaHue J1abopaTOpHOI pabOThI

Komi-Bo
4acoB

1

1

Hcreuenne rasa u3 6aaioHa

3yueHne TemnooOMeHa B IIIACTUHYATOM TEIIOOOMEHHUKE

I/I3y‘-ICHI/IC TEIIO0OMEHA B MMPAMOTOYHOM TEIIO0OMEHHHUKE

I/I3y‘{eHI/IC TEII00OMEHa B MMPAMOTOYHOM TEIIO0OMEHHHUKE

I/ISY‘ICHI/IC Tem1oo0MeHa B IMPOTUBOTOYHOM TEMI000MEHHHUKE

3ydeHue TeriooOMeHa B MPOTUBOTOYHOM TEIJIO0OMEHHUKE

M3yuenune TermiooOMeHa B JUCKOBOM TEIIIOOOMEHHUKE

ool BN o W RV, i I SN QUS B I \O)

W W [W|W[IW[W]|W

W3yuenue TerioooMeHa B TeIuioooOMeHHuKe "Tpyda B Tpyde”

NN (N[N

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonmuenne CPC




Bun pabotsl 1 conepkanue 3aaHus

Crincok nureparypsl (¢ yKa3aHUEM
pasnesnos, riiaB, CTPAHUII)

Koi-Bo yacos

Omnpenenenue kodhHUIMEHTA TETUIOOTIAuN

[4-6] TertooOMeH MpU KUTIEHUH 6
[pY KUTICHUH
Onpenenenue kodddunmenta ternooraadn |[4-6] KOHBEeKTHBHBIN TEIIO00MEH MPU 6
Mpu CBOOOTHON KOHBEKITUH CBOOOIHON KOHBEKIIUHU
[MOATOTOBKA K IK3aMEHY KOHCIIEKT JIEKIIU, TuTeparypa [1-6] 15
Onpenenenne ko3 puUureHTa TEMI0O0TAAYH .
peit G A [4-6] KoHBeKTHBHBIH TEM1000MEH B
[IPU MPOJO0IHHOM BBICOKOCKOPOCTHOM . 6
. onHodazHOU cpejie
oO0TexaHuu noBepxHocreit JIA
JlyuucThlil TerooOMeH Tena ¢ obonoukoit  |[4-6] TemmooOMeH u3nydeHneM 6
1-3] I'a30BbIE TpOLIECCHI COBEPILIEHHBIX
[Iponieccrl B razax [1-3] pott p 4
ra3oB
CranuoHapHas TEIIONPOBOIHOCTh [4-6] TemnonpoBOAHOCTH MPHU 5
[JTACTUHBI, IWINH/PA, 1apa CTAI[IOHAPHOM PEKUME
Byl Ty4uCThIX TOTOKOB [4-6] TermooOMeH U3 TydeHUEM 4
WKJIBI BO3/YIITHO-PEAKTUBHBIX U PAKETHBIX
1 Yy p p [1-3] 'a30BBIE UKITBI 4
nBUTATENeH
EauHUIIBI ©3MEpeHUs TapaMeTpoB
JHAL p p p [1-3] TlonsiTua 1 onpeneneHust 2
COCTOSIHUS
Jly4uncThlil TENJI000MEH B CUCTEME TIIOCKO-
[4-6] TeruiooOMeH U3TydeHHEM 6
MapaijiesIbHbIX TeJ
MoseKkynsipHO-KUHETHYeCKast TeOpus
TerioéMkocTu. Terutora, pabota, pynkuuu ([ 1-3] I[1epBblit 3aK0H TEPMOJUHAMUKA 4
coctosinus. [IepBbIil 3aKOH TEPMOAUHAMUKH
Omnpenenenne k03hHUIMEHTOB TeII00TAa4H |[4-6] KOHBEKTHBHBIN TETITIO0OOMEH B 6
Mpy TeUeHUU B KaHanax oxynaxaeHus JKPJ] |omHodaszHoii cpene
Cmecu COBEpILICHHBIX ra30B. Briuncinenue
ra30BOM MOCTOSHHOM, TETJIOEMKOCTH, [1-3] Cmecu coBepIIIEHHBIX Ta30B 2
OHTanbUU. 3akoH [lansroHa
BTopoii 3akoH TepmoauHamMuku. [{uki
Kapno. OuTponus u repmonunamuueckas  |[1-3] Bropoit 3akoH TepMOAMHAMUKH 4

BCPOATHOCTD

6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEe TEXHOJOTI UM, UCNIOJIb3yeMble B Y4eOHOM

npoiecce
Bun
HMunoBanmonsusie hopMbl Y4eOHBIX a00TBI Ko-Bo ay.
H ¢ P y p Kpatkoe onucanue YA
3aHATUH (JI, 113, 4acoB
JIP)
[pe/ICTABIICHHUE JICKIIUH B BUC Mexum TeMOHCTpaIus rpaduKoB, CXEM, 3

[Ipe3eHTaUI

Tabmui, popmyn

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIOCOObI M METO/AbI, HCITOJIB3YEMbBIC B

00pa3oBaTeJIbLHOM Tpolecce

He npenycmorpenst

Hcnonp3oBanue PE3YIbTAaTOB HAYYHBIX HCCHCHOB&HHﬁ, IMPOBOAUMBIX YHUBCPCUTCTOM, B

paMKax I[aHHOﬁ JUCHUIIIIUHBI: HCT




7. ®onj oneHouHbIX cpeacTB (POC) niis npoBeIeHUs TEKYLIEro KOHTPOJIS
ycreBaeMoOCTH, IPOMEKYTOUYHOI aTTecTaAlMu [0 UTOraM OCBOEHUsI JUCIUNIMHBI

7.1. Ilacopt ¢oHIa OLIEHOYHBIX CPEACTB

HanmenoBanue
paszeiion
JMUACIUTUINHEI

KonTtponupyemas komnereHuus 3Y Hol

Bun xonTposs
(BKITROUAST
TEKYIIHN)

NoNe
3aJIaHUN

Bce pasneinsl

OIIK-2 noHumMaHueM poju MaTeMaTHYECKUX U
€CTEeCTBEHHOHAYUYHBIX HAyK U CIIOCOOHOCTBIO K
PUOOPETEHUIO HOBBIX MaTEMAaTHUECKUX U
€CTEeCTBEHHOHAYUYHBIX 3HAHUH, C HCIIOJIb30BAaHUEM
COBPEMEHHBIX 00pa30BaTeIbHBIX U HH(POPMALIMOHHBIX
TEXHOJIOT'MH, ClIOCOOHOCTBIO UCIIOJIB30BaTh B
npogeCcCHOHAILHON AEATEIbHOCTH 3HAHUS U METO/IBI,
MIOJTyY€HHBIE [TPU U3YYEHUH MAaTEMaTUYECKUX U
€CTECTBEHHOHAYYHbIX JUCHUILIUH (MOIYyIeil)

IIPOMEKYTOYHAs
arTecTauus

1-53

Bce paznenst

OIIK-2 noHumMaHueM poju MaTeMaTuyeCcKuX U
€CTECTBEHHOHAYYHBIX HAyK U CIIOCOOHOCTHIO K
IPUOOPETEHUIO HOBBIX MaTEMATUYECKUX U
€CTECTBEHHOHAYYHBIX 3HAHUMU, C UCTIOJIb30BAHUEM
COBPEMEHHBIX 00pa30BaTeIbHbIX U HH()OPMAIIMOHHBIX
TEXHOJIOTUH, CHOCOOHOCTHIO UCII0JIb30BaTh B
npodeccuoHaNbHOMN 1eATeIbHOCTH 3HAHUS U METO/IBI,
MOJIyYCHHBIC MTPU U3YUYCHUH MaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX AUCUUIUIMH (MOIYIEH)

TEeKYIIUI

1-30

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI NPOBEAeHNs, KPUTEPUH OlleHMBAHUSA

Bun xonTposs

[Ipouenypsl NpoBEICHHS U OLICHUBAHUS

Kpurepun
OLCHHUBAaHUA

IIPOMEKYTOYHAs
arrecTauus

[IpomesxyTouHast aTTecTaus IPOBOJUTCS TPU pasa - B KOHIIE
HU3YyYEHUsI Pa3AeiIoB Kypca - TEPMOAUHAMUKHU, TEIUIONPOBOIHOCTH,
KOHBEKTHUBHOI'O TeIUI000OMEHa U u3ilyueHus. B xone arrecranuu
CTYACHT OTBCYACT MMCbMCHHO Ha BOIIPOCHI U3 CITMCKA B TCHCHHUU ABYX
akajJieMu4eckux yacoB. K artecranuu J0MycKalTCs CTyICHTHI,
IIPaBUJIBHO PEIIMBIINE 33/1a49M TaHHOTO paszeiia Kypca. [IpaBuibHbIi
oteT Ha 91...100 % Bompocos - 5 6am1oB, 71...90 % Bonpocos - 4
oayura, 51...70 % - 3 6aua, 41...50 - 2 6ama, 21...40 % - 1 6am,
menee 20 % - 0 6ay1oB.

3ayTeHo:
pPEUTHHT OOJbIIIE
v paseH 60 %
He 3auteno:
PEUTUHT MEHEE

60 %

TEKYILUN

Tekymuii KOHTPOJIb TPOBOAUTCS B GOpME MPOBEPKH MPABUIBHOCTH
pelIeHNs 3a]1ad JAHHOTO pasJielia u3 Crucka 3anad. [Ipu oneHnBaHun
PE3yABTATOB UCIIONB3YeTCs 0aUIbHO-PEHTHHIOBAs CUCTEMA
orieHUBaHUs (YTBEpKIeHA MTpUKa3oM pekropa oT 24.05.2019 r.
Nel79). Pemienne 100 % 3anau - 3 6amia, pemenne 60 % 3amad- 2
6amia, pemenue 40 % 3anaud- 1 6amn, pemenue menee 40 % 3amayq - 0
6amoB. MakcumanbHOE KOJIHuecTBO 6aioB - 3. BecoBoii

3auTeHo:
pEUTHHT OOJbIIIE
vn paBeH 60%
He 3aureno:
PEUTUHI MEHEE

60 %

ko3¢ dunment meponpusitus 0,1.

7.3. TunoBbie KOHTPOJIbHBIC 3aJaHUS

Bun xonTpoms

Tumnossie KOHTPOJIbHBIC 3a/IaHUA

MMPOMEIKYyTOUHAA
arreccranus

ypaBHE-HUE COCTOSHUS.

1. HapaMeTpLI COCTOSAHUS, KOOPpAUHATLI COCTOSAHUA, (I)yHKI_II/II/I COCTOsAAHUA,




2. TennoémkocTh. Buabl TEMIOEMKOCTH.

3. CpoiicTBa paboThI KaK (hopMbl 0OMEHA SHEPTHEH, p-V TuarpaMma.

4. CoiicTBa TemI0TH Kak (opMbl 0OMeHa sHeprueii, T-s quarpamma.

5. IlepBbIil 3aKOH TEPMOANHAMUKH.

6. YpaBHEHME [IEPBOrO 3aKOHA TEPMOAMHAMUKH ISl OTKPBITOW CUCTEMBI.

7. UTo Takoe TEPMOJIMHAMUYECKUN Mporiecc?

8. IIpsimoii 1 0OpaTHBIN IUKIIBL. VICTOUHUK paOOTHI B IPSMOM IIHKJIE.

9. ukn Kapno.

10. Bropoii 3akoH TepMoguHaMHKH. [IpuHIMT Cyl11eCTBOBAaHUS SHTPOIHH.
[[puHIMIT BO3pacTaHUs SHTPOIHH.

11. O6bequHEHHOE ypaBHEHUE 1-T0O B 2-TO 3aKOHOB TEPMOJAMHAMUKH.

12. Yto Takoe 0OpaTuMbIii 1 HEOOPATHUMBINA MTPOIIECCHI.

13. Yto Ha3bIBaeTcs ra3oBoil cMecbto? Kak 3agaércs coctaB razoBoil cMecu?
14. Yo Takoe 3akoH [lansroHa?

15. TennoéMKOCTb, SHTANBIINS, BHYTPEHHSS SHEPTHUs Ia30BOM CMECH.

16. TepMonMHAMHYECKUE MTPOIIECCHI, U300pakeHUs B p-v U T-s nuarpammax.
17. Huxn TP/] co cropaHueM TonauBa NpU NOCTOSIHHOM J1aBJICHUM.

18. ukn TP/l ¢ perenepanuei.

19. Tpetnii 3aK0H TEPMOJUHAMUKH.

20. 3axon Dypbe, KOAHGUITUEHT TETUIOMPOBOAHOCTH, TETNIOBOH IMOTOK,
IpaJueHT TEMIIEPATYPHI.

21. YciaoBUua OQHO3HAYHOCTH.

22. ' paHU4HbIE YCIOBUSL.

23. TermmonpoBOIHOCTh MIIOCKON CTEHKHU ¢ TpaHUYHBIMU ycioBusamHu I11-ro pona.
24. TennonpoBOIHOCTh HMIMHAPUYECKON CTEHKU C TPAHUYHBIMU YCIOBUSIMU
[II-ro pona.

25. Kputnueckuii 1uaMeTp TEII0BOM U300,

26.Ut0 Takoe kod3ppuImeHT Terionepeaadn’?

277. TennonpoBOIHOCTh CTEPKHSI IOCTOSHHOTO CEYEHMS.

28. UTo Takoe KOHBEKTUBHBIN TEINIO0OMEH? BHUABI KOHBEKINH.

29. ®opmyna HeroToHa.

30. Kak pa3BuBaetcsi cBOOOHASI KOHBEKITHs?

31. Kputepun nmogo6ust KOHBEKTUBHOTO TETJI00OMEHa U MX (PU3NUECKUI CMBICI.
32. YcnoBus nompo6us pusndeckux mporeccoB. KpurepuanbHbie ypaBHEHHUS.
33. JluHaMu4ecKuil IOrpaHuYHbIN CIIOH.

34. TennoBOM MOTPAaHUYHBINA CIIOH.

35. KoHBEKTUBHBIN TEMJI000MEH MPH MPOIOIEHOM BBIHYXIEHHOM O0TEKaHUU
[JI0C-KOM MTOBEPXHOCTH.

36. Bs3kocTHBIH pexxuM TermnooOMeHa B TpyOax.

37. BsI3KOCTHO-TpaBUTAIIMOHHBIN PEKUM TEIJI0OOOMEHa B TpyOax.

38. KoHBEeKTUBHBIN TEMJI000MEH MpH TypOYIEHTHOM TEUEHUH B TPyOax.

39. TermooOMeH Mpu MOMEPEYHOM OO0TEKAHWUH ITUITHH/IPA.

40. TermoobMeH ipu CBOOOTHOM KOHBEKIIUU B OOJIBIIOM 00BEME.

41. TerutooOMeH mpy CBOOOTHOM KOHBEKITUU B OTPAHUYSHHOM MPOCTPAHCTBE.
42. TenmooOMeH MpH KUIEHUH B 0OJIBIIOM 00bEME.

43. TeruiooOMeH Mpy KUIEHUH B TPyOax.

44. Yto Takoe MaccoBo€ (pacxogHOE) mapocoaepx anue?

453. YUto Takoe 00bEMHOE TTapoCcoaepKaHme?

46. TermooOMeH MpH KOHJICHCAIMY Ha BEPTUKAIBHOM CTEHKE.

47. BUIbl Ty4HUCTBIX TTOTOKOB.

48. Uto Takoe aOCOMOTHO YEPHOE, aOCOMOTHO Oelloe, TMaTepPMUIHOE U Cepoe
Tena’?

49. 3akons! [lnanka, Credana-bonasumana. Kupxroga

50. Yto Takoe cTeneHb YePHOTHI?

51. JIly4ucTslil TEINIOOOMEH B CHCTEME IJI0CKO-TIapaJuIeIbHbIX Tell.

52. JIyaucThIii TEMII000MEH Tesia ¢ 000T0YKOM.




53. JIy4ucThIil TEIUIOOOMEH C SKPAHOM.

TEKYILHI

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE OOecTiedeHUue TUCHUIITIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. Kupumiun, B. A. Texunyeckast repmouHaMuka TekcT yueOHUK Jst
By30B 110 HamnpasieHuto 140100 "Temtosnepretuka" B. A. Kupuums, B. B. Ceiues,
A. E. lewnanuH. - 5-¢ uszz., nepepad. u jgomn. - M.: U3garenbckuii jom MOU, 2008.
- 494 c. u.
2. Kupumnun, B. A. Texuudeckas TepMouHaMuKa Y 4eOHUK JIJIs1 BY30B. -
4-e uzn., nepepad. - M.: Dueproatomuznar, 1983. - 416 c. un.
3.  Kpyros, B. . Texundeckas repMoauHaMuKa Y4eo. Js
MalIuHOCTPOMT. cretl. By3oB Ilox pen. B. W. Kpyrosa. - 3-e u3a., nepepal. u J0II. -
M.: Briciias mikona, 1991. - 382,[2] c. ui.
4. Hcauenko, B. I1. Teronepenaya YueOHUK 7151 TEIJIOHEPT. CHEL.
BTY30B. - 4-€ u31., nepepad. u gom. - M.: Dueprouzaar, 1981. - 417 c. ui.
5. Kynunos, B. A. Texunueckast TepmoarHamMuka ¥Y4ed. mocoodue s
BTy30B B. A. Kynunos, 3. M. Kapramos. - 4-e uzna., crep. - M.: Beiciias mkona,
2005. - 260,[1] c. nu.
6. Hcaes, C. U. Tepmogunamuka Ydeb. 111 MaIIMHOCTPOUT.

CIIeMAIbHOCTEH TE€XH. YH-TOB U BY30B. - 3-¢ U3., nepepad. u gom. - M.: MI'TVY um.
H. 3. baymana, 2000. - 412,[1] c. .

6) dononHumenvHas iumepamypa:

1. COopHHK 3a/1a4 IO TEXHHYECKOM TepMOAMHAMUKE Y4ueb. mocodue aist
CTYJEHTOB BYy30B 110 HanpaBieHusaM "Ternosnepretuxa" u "Texuuueckas gusuka"
T. H. Augpuanosa, b. B. J[3ammnios, B. H. 3ybapes u np. - 4-e u3n., nepepald. u 1o1.
- M.: U3narensctBo MOU, 2000. - 351,[3] c.

2.  IOnaes, b. H. Texunueckast repMmoanHaMuka. Teronepenada Yueo.
JUISl HEHEPT. CIiell. BTy30B. - M.: Bricmias mkona, 1988. - 478 c. ni.

3.  KOnaes, b. H. Teruonepenadya YueOHUK 1151 MAITUHOCTPOUT. CIIEIL.
BTY30B. - 2-€ U3/., iepepad. u aoi. - M.: Beicias mikona, 1981. - 319 c. ui.

8) omeyecmeenHbvle U 3apyOedCHbLE HCYPHANBL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. TemnosHepreTuka

2) memoouuecKue yka3anus OJisi CMyOeHmo8 no 0C80EHUIO OUCYUNTIUHDBL!
1. Kupwuios, B.B. Teopetnueckrne 0CHOBBI TEIUIOTEXHUKHU.
Temnomaccoobmen / B.B. Kupumnos.—Yensounck, M3narenscto FOVYpI'Y, 2008.—
69 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyenue camocmosameibHol pabomsl
cmyoenma.

2. Kupumios, B.B. Teopernueckne 0CHOBBI TEIUIOTEXHUKH.
Temomaccooomen / B.B. Kupunnos.—Yensounck, M3narenscteo FOVYpI'Y, 2008.—
69 c.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HoctynHocTh
HaumenoBanwme | (cetb IHTEpHET /
B .
Ne . HaumenoBanwue pa3zpaboTku pecypea s - JIOKajlbHai ceth,
JIUTEepaTyphbl AIIEKTPOHHON |aBTOPU30BAHHBIN /
bopme CBOOOTHBII J10-
CTYII)
DJIEKTPOHHO-
1 JlononuutenbHas [ApyTioHoB B.A. Temmmodusuka u Sﬁffg\?;eq}laﬂ Wutepuer /
nireparypa reruiorexHuka: Terodusnka: Kypce nexumit CBoOOIHBII
patyp ¢ P H W3/1aTeNIbCTBA A
Jlanb
Hosukos, .1. Tepmogunamuka EKTDOHHO
[DnexTpoHHBIH pecypc] : yuel. mocobue — 6I/I6J'II/IE)) Teunas
b OcHoBHas OnextpoH. naH. — Cankr-IletepOypr : Jlanp, cHCTeMa WNurtepuert /
nuTeparypa 2009. — 592 c¢. — Pexum nocryna: 3IATEILCTRA ABTOPU30BaHHBII
https://e.lanbook.com/book/286. — 3aru. ¢ Hailb
DKpaHa.
[[BeTkoB, O.b. TepmoanHamuka.
Terutonepenaya [DneKTpOHHBIN pecypc] :
penaua [ P pecypc] DIEKTPOHHO-
yueb.-meron. mocodue / O.b. IBeTkoB, FO.A. -
3 JlononautenpHas [JlanteB. — DnekTpoH. naH. — CaHKT- cHCTeMa WNurtepuert /
ureparypa [letepOypr : HUY UTMO, 2013. — 54 ¢c. — ABTOPU30BaHHBIN
Pesxum focTyma: M3aTeNLCTBA
) Jlanb
https://e.lanbook.com/book/71120. — 3ar. ¢
DKpaHa.

9. UudopManmoHHbIe TEXHOJIOTHH, HCTIOIb3yeMble MPHU 0CYIeCTBIEHUH
00pa30BaTeJILHOIO Mpolecca

[Tepedyens nCoOIBL3yEMOro MPOrpaMMHOTO 0OECTICUCHHUS:
Her
[Tepedenp ucmonb3yeMbIx HHGHOPMAITMOHHBIX CITIPABOYHBIX CHCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIINHBI

No OcHoBHOE 000py/IOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bun zangaruii a I_l MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeUeHIE, UCTIONb3yeMOe IS
YA pPa3IMYHBIX BUJIOB 3aHITUH

[IpakTnueckue 306

KOMIIBIOTEpHAs! TEXHUKA
3aHATHUS U CEMUHApHI |(2)

JlaboparopHsbie 101

ITa00paTOpPHBIE YCTAHOBKU
3aHATUSA (2) patop y

306
2)

Jlexun KOMITIBIOTCPHAA TCXHHUKA




