Muno6pHayku Poccun

denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHUE
BBICIIIETO 00pa30BaHuUs
«OpeHOyprekuii rocy1apcTBeHHbII YHUBEPCHTET»

Kadenpa nerarensHbIx anmapaTon

PABOYAS TPOT'PAMMA
JIACLIMTIJIVHLI

«b1./1.b.24 Tepmoounamuka u menionepeoauay

YpoBeHb BhICIIETO0 00pa30BaHUs
BAKAJIABPUAT

Hanpasnenue noaroToBku
24.03.04 Asuacmpoenue

(KOl ¥ HAMMEHOBAHME HANPABJICHUS 10T OTOBKH)

Camonemo- u sepmoaemocmpoerue
(HauMEeHOBaHME HAIPaBJICHHOCTH (MpodHIIs) 00pa30BaTEIBLHOM POrPaMMBbl)

Kpanmudukamms
baxanaep

dopma o0yueHus
Ounasn

I'on Habopa 2022

1960104



Pa6ouast nporpamma aucuutinesl «b1./0.b. 24 Tepmoounamura u mennionepedaia» pacCMOTpEeHa
YTBEpXK/JEHA Ha 3aceaHuu Kadeapbl

Kadenpa nerarebHbIX anmnapaToB

Haumenosanue kagheopoi

nporokon NeZor " 04" 02 2022r.

3aBenyromui Kadeapoit

Kadenpa nerareabHbIX annaparoB A J1. IlpunagueB
HaumeHosanue kageopul pacuugpposxka noonucu
Hcnonnumenu:
L
cT. npenoaasarens kad. JIA (Z‘W A.T'. Maraus
QonHCHOCD n@{uc.b 4 pacuugpoexa noonucu
Q0NHCHOCHTL noonucs pacwughposra nodnucu
COI'JTACOBAHO: : »
ITpencenarens MeTOAMYECKOI KOMUCCHM IO HANPABJICHUIO TOBKH
24.03.0% Abuac mpocrue b / AJ1. [punaayes
7k00 nausenosanue AuuHas nbér‘ﬁl/c‘h\"—raﬁﬁi(/)poem noonucu
3aBe/lyIOmuUi OTAETIOM KOMILI aHusl Hay4HOH OMOIHoTeKH
H.H. Buranuesa
e ngBhuce pacwugposka noonucu

YnonHoMoueHHbIH 110 KavyeeTBY 0T AKU
£ A.M. YepHoycoBa

nuynas hoonuce pacuugposka noonucu

Ne perucrpanuu

© Marmun A.T'., 2022
©0rYy, 2022



1 ]_le.]'ll/l U 3312491 OCBOCHHUSA TUCHUIIINHBI

Ieas ocBOCHUS TUCIUILINHEI:

MOJIy4YeHUE 3HAHUK 00 OCHOBHBIX 3aKOHAX TEPMOJIWHAMUKU U TEIUIOTIEpEadd, O 3aKOHOMEPHOCTSIX
SHEPreTHYECKUX TPeoOpa3oBaHWNl B AaBUAIMOHHBIX JIBUTATEIsIX W OJHEPrOyCTaHOBKaX, O BOMIpPOcCax
TEIUIO0OMEHA B aBUAITMOHHBIX KOHCTPYKITUSAX MIPH MX IKCILTyaTaIlHH.

3amauu:
- aHaJIu3

TEPMOJUHAMHUYCCKUX

CUCTEM, BBIPaOOTKa

IMPAKTUYCCKUX HABBIKOB II0 pacyeTy

TEPMOJUHAMHUYCCKUX TIPOHCCCOB, a4 TAKKC PACUCTy TCIUIOBBIX PCKHUMOB OTACIIBHBIX Y3JIOB M arperatoB
CHJIOBBIX YCTAHOBOK JICTATCJIIBHBIX allllapaTOB;
- OBJIAACHUEC KOJMYCCTBCHHBIMU W KAYCCTBCHHBIMHM MCETOJAMH TCPMOJUHAMHWYCCKOIO aHaJin3a
MIPOLIECCOB ¥ IUKJIOB TEIUIOBBIX JIBUTATEIICH U aIllapaTos;
- popMUpPOBaHUE METOAOJOTHYECKOTO TOJX0Ja K OICHKe TEePMOJMHAMHYCCKHX W TEIIO- |
MacCOOOMEHHBIX MTPOIIECCOB.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JucrumnauHa OTHOCUTCS K 0a30Boi yactu 0sioka [] «/lucuurmmuae (Mo Tysn)»

[IpepexBusuthl quctmmuiunbl: b1./[.5.25 Komnetomepnas epaghuxa

[ToctpexBusutel nucuuruianbl: b1./].B. 14 Dnexmpoobopyoosanue iemamenbHulx annapamos

3 TpeOoBaHus K pe3yJbTaTaM 00yYeHHs MO TUCHHUIJIMHE

[Ipouecc nzyueHus: AMCUUILIMHBI HAIIPaBJieH Ha GOPMUPOBAHUE CIIETYIOLIUX PE3YIbTaTOB O0yUEHUS

Konx 1 HaumenoBanue

KO,Z[ 1 HAMMCHOBAHHC MHIUKATOpa

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs 110

OpPMUPYEMBIX JMCIUTUTMHE, XapaKTePU3YIOIINAE ITaIbI

(popmupy . JOCTH)KEHUS] KOMITETCHIIUT » XAPAKTCPHIYIO .
KOMTETCHITHI (bOopMUpPOBaHUST KOMITETECHITHI

OIIK-1 Cnocoben OIIK-1-B-1 3nars Teoputo u 3HaTh:

MIPUMECHSTh OCHOBHBIE 3aKOHBI B 00J1aCTH - TEOPHUIO TEPMOJAMHAMUYCCKUX CUCTEM,

€CTECTBEHHOHAYYHbIC U
oOLIeMH)KEeHEPHbIE 3HAHUS,
METO/Ibl MATEMaTH4YEeCKOTO
aHanu3a u
MOJENTUPOBAHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
UCCIIeIOBAHUS B
npodeccruoHaIbHON
NEeSATENbHOCTH

€CTECTBEHHOHAYYHBIX U
OOLIEMHKEHEPHBIX TUCIUIUINH
OIIK-1-B-2 YmeTb npuMeHSTH
METO/Ibl MATEMaTHYE€CKOTO aHAIHN3a
U MOJICITUPOBAHUS B
npodeccuoHanbHOM NesTeNbHOCTH
OIIK-1-B-3 YmeTb npuMeHSTH
METO/Ibl TEOPETUUYECKOTO U
9KCIEPUMEHTAILHOTO UCCIIEN0BAaHUS
B IpodecCuoHaIbHON

TEPMOIMHAMHUYECKOTO MPOIIECCa;
- 3aKOHBI HCTCUYCHHS I CMEIICHUS T'a30B
Y MMapoB.

YMeTh:

- IPOBOJAMTH UCCIICIOBAHUE aI1a0aTHOTO
HCTCUEHHS Ia30B METOJaMH
TEOPETUYECKOTO U SKCIIEPUMEHTAIBLHOTO
HCCIIeIOBaHNUS.

Baaners:

- HaBBIKAMH MCCIIEAOBAaHMUA TEIIOOTAAYN
Y TEIJIONPOBOJAHOCTH MaTE€pPUAOB
METOJaMH UMUTAIIHOHHOTO
MOJICITMPOBAHUS.

4 CTpyKTypa U coiepKaHue TUCHUILIHHBI

4.1 CTpyKTypa AMCUHUILIMHBI

OO01ast TpyA0eMKOCTh AUCHUIUINHBI COCTaBIseT 4 3aueTHbIe eAMHULIBI (144 akageMHUuecKux Jaca).



TpyaoeMKkoCTs,

Bun pabotst AKaJIeMHUYECKHUX YaCcOB
4 cemecTp BCETO
Oo0mas Tpy10éMKOCTh 144 144
KonTakTHasi padora: 60,25 60,25
Jlexmum (JI) 30 30
Jlaboparopusie pabots (JIP) 30 30
ITpomexyrounas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTosiTe1bHAsA padoTa: 83,75 83,75
- camMono02omoeKa (npopabomxa u no8mMopeHue 1eKYUOHHO20 Mamepuana u
mMamepuana y4eOHUKo8 u y4eOHblX nocooull;
- 10020MOBKA K 1aOOPAMOPHBIM 3AHAMUIM,
- H0020MOBKA K PYOENCHOMY KOHMPOIIO),
- 8bINOJIHEHUE KOMNIEKCHO20 NPAKMUYECKO20 3A0AHUSL).
Bua uToroBoro KoOHTpoJIf (3a4er, IK3aMeH, AuddepeHuInpPoBaAHHBII 3ayer
3a4er)
Paznensl qUCHHUILTHHBL, U3ydaeMbIe B 4 ceMecTpe
KonnyecTBo 4acoB
Ne HanmenoBanue pa3nenos ayauropHas BHeEay/l.
pasnena BCETO aboTta
T 113 | 1P pabota
1 OcHOBHbIE IOHATHS B TEPMOJMHAMUKE 6 2 4
2 OcHOBHBIE TEPMOUHAMUYECKUE TIPOLIECCHI 12 2 10
WJIealIbHBIX Ta30B
3 BonsHol map u ero cBoicTBa 14 4 10
4 Braxxubrit Bo3myx 14 4 10
5 [{MKITBI TOPITHEBBIX JABUTATENICH BHYTPEHHETO 14 4 10
CrOpaHus
6 Hcreuenue ra3oB 1 mapoB 24 4 10 10
7 [{uKipl TapoTypOMHHBIX M XOJIOIUIBHBIX 34 4 20 10
YCTaHOBOK
8 CwMmeleHne ra3oB 1 mapoB 14 4 10
9 OCHOBBI XUMHYECKOW TEPMOJMHAMUKH 12 2 10
Uroro: 144 30 30 84
Bcero: 144 30 30 84

4.2 Coneprxkanme pas3iejoB IUCHUNINHbBI

1 OcHOBHbBIE IOHATHS B TEPMOAUHAMHUKE
1.1 OcHOBHBIE IOHATHUS B TEPMOJUHAMHUKE
1.2 Tepmuueckue nmapameTpbl

1.3 YpaBHEHHE COCTOSIHUS UIE€ATBHOIO ra3a
1.4 CmecH naeanbHBIX Ta30B

2 OCHOBHBbIE TePMOIUHAMHYECKHUE NPOLECCHl HEATbHBIX I'a30B
2.1 M3oxopHsbIi nporece

2.2 V300apHbIii iporiecc

2.3 N3oTepMHUYECKUI TIPOLIECC

2.4 AnuabatHbIi TIpoIiecce

2.5 IlonuTponHslii Mpouecc

3 BoasiHoii nap u ero cBoiicTBa




3.1 OcHOBHBbIE IOHATHUS U ONPEEIICHUS

3.2 TlapooOpa3oBaHue MPH MOCTOSTHHOM JIaBIICHUU
3.3 Onpenenenue napaMeTpoB BOAbI U BOJSHOTO Mapa
3.4 hs-nuarpamma BOJSIHOTO Tlapa

4 BiaxHbIii BO3XyX

4.1 OcHOBHbIE IOHATHUS U ONPEICICHUS
4.2 Pacyer nmapamMeTpoB BJIaXKHOTO BO3/lyXa
4.3 hd-muarpamma BIIa)KHOTO BO3/1yXa

5 HukJib1 NOPIIHEBBIX IBUTaTeJIell BHYTPEHHEro CropaHus
5.1 O6mue cBeneHus

5.2 1luki ¢ M30XOpHBIM MOJBOIOM TEIIOTHI (LUK OTTO)

5.3 Iuxn ¢ 13006apHBIM MOIBOJOM TEIUIOTHI (LMK Jlu3esnst)
5.4 1lukI1 cO CMENIaHHBIM TTOABOJOM TETUIOTHI

5.5 CpaBHenune nukioB nopurHeBbix JIBC

6 UcTeyenue razos u napos

6.1 YpaBHeHuUe MepBOTO 3aKOHA TEPMOJMHAMUKH ISl TOTOKA
6.2 OCHOBHBIE ypaBHEHHUsI aI1a0aTHOTO TEUCHUS B KaHAJIaX
6.3 AnnabaTHOe HCTEUEHHE U3 CY)KHBAIOIIETOCs COTLIa

6.4 Hcreyenne naeaapHOro rasa us3 comia Jlasamis

6.5 Mcreuenue ra3oB ¥ MapoB ¢ y4€TOM TPEHHS

7 HInkJabI NAPOTYPOMHHBIX M X0JIOAWIBHBIX YCTAHOBOK

7.1 Ilaposoit ruki Kapno. [ukn Penkuna

7.2 Cnioco6s! noBeImenus 3gdexrusHoctu [1TY

7.3 OGparnbie TermaoBbie UKL OO0paTHbIN 1K KapHo

7.4 1Iuxn BO3AYIIHOM XOJIOUIBHOW YCTAaHOBKH

7.5 1luki mapoBOy XOJIOJUILHONW YCTAaHOBKHU

7.6 Tennosoii Hacoc. Konaummonepsl. TepmoTpanchopmatopsl

8 Cmenienue razoB u napoBs

8.1 Ilpomecc cMmemieHus B MOCTOSTHHOM 00beMe
8.2 IIpouecc cmernienust MIOTOKOB

8.3 CmelieHue npy 3aroIHeHUH 00beMa

8.4 N3meHeHune SHTPOIUHU TIPU CMEIICHUH

9 OCHOBBI XUMNY€ECKON TEPMOAUHAMUKH

9.1 Xumuueckue peakiuu

9.2 TennoBoii 3 pexT peakuu

9.3 M3o6apHO-U30TEPMUUECKHI TOTEHIIHAI

9.4 l3meHeHNe TEPMOJUHAMHYECKHUX CBOMCTB BELIECTB MPU XUMHUUYECKUX MTPEBPALLICHUIX

4.3 JlabopaTopHblie padoThl

Ne JIP Ne HaumenoBanue nabopatopHbIx paboT Kox-s0
paszena 4acoB
1 6 HccnenoBanue TeNI00TAAYN MIPU BEIHYKIECHHOM JIBUKEHUH BO3/yXa B 4
TpyOe METOJ0M UMHUTAIIMIOHHOTO MOJIETMPOBAHUS TIpOIecca
TeII00OMEeHa
2 6 W3yuenue mporecca aanadaTHOro UCTEUSHHs ra3a yepes3 CyxKaroeecs 6
COIUIO IPU UMUTAITMIOHHOM MOJEIIMPOBAHUN
3 7 Ornpezenenue TEIONPOBOJHOCTH TBEP/IbIX MATEPUATIOB METOIOM 4
IJIACTUHBI IPU UMUTALIMOHHOM MOJIETMPOBaHUU Ipoliecca




Ne Kon-Bo
Ne JIP HaunmenoBanue nabopatopHbIx paboT
pazznena JacoB

TerIooOMeHa

4 7 Onpenenenre KodhUITUEHTA H3ITYICHUS HISKTPOTIPOBOIAIIUX 6
MaTePHUAIOB KAJTOPUMETPUICCKUM METOI0M PU UMHUTAIIHOHHOM
MOJICTIMPOBAHUH IIPOIECCa TEII000MeHa

5 7 HccnenoBanue TEMIO0TAAYY IPU ECTECTBEHHON KOHBEKIIUU OKOJIO 4
BEPTUKAIBHOIO LMWIMHJpPA B aTMOC(epe pa3InyHbIX ra30B METOJIOM
MMUTALMOHHOTO MOJIEIMPOBAHUS MPOLIECCa TEIIO0OMEHA

6 7 HccnepoBanue TEmo0TAauM MIPU €CTECTBEHHON KOHBEKIIMU OKOJIO 6
TOPU30HTAJIBHOTO MUJIMHAPA MECTOAO0OM UMUTALIMOHHOT'O
MO/ICTTMPOBAHUS MPOIECCa TETII00OMEeHa

Uroro: 30

5 Y4yeOHO-MeTOAMYECKOE 00ecTTeYeHHe QUCIMITIHHBI
5.1 OcHoBHas auTEpaTypa

1. bapunosuy, B. A. OcHOBBI TEXHHYECKOW TEPMOJAMHAMUKH U TEOPUM TEIUIO- U MaccCOOOMEHa:
VY4e6. mocobue. / B.A. bapunosuu , FO0.A. Cmupno - M.: UHOPA-M, 2019. - 432 c. - (Beic mee
obpaszoBanue: bakamaBpumar). - Www.dX.doi.org/10.12737/3292. - ISBN 978-5-16-100630-6. - Tekcr :
anekTporHbId. - URL: https://new.znanium.com/catalog/product/1003418

2. Xumudeckas TepmoaunHamuka ¢ Mathcad. Pacuernwsie 3amaum: YyeOHoe mocobue / JI.T.
Happimkun. - M.: U1 PUOP, HULL UHD®PA-M, 2016. - 199 c.: 60x90 1/16 (ITepernér) ISBN 978-5-369-
01479-0 - Pexxum moctyma: https://new.znanium.com/catalog/document?pid=503896

5.2 lonmosiHUTeIbHAS JIUTEpATypa

1. Hamoxun, B. B. Texanyeckas TepmoanHamuika U Teruonepenada [Tekcr]: yued. mocobue st
HesHepr. crenl. By30B / B.B. Hamoxkus .- 3-¢ u3a., ucnp. u gomn. - M. : Beicmr. mik., 1980. - 469 c. : ui.. -
bubnuorp. B KOHIIE TEKCTa.

2. MexaHnKa, TEpMOAMHAMUKA U MOJIEKY/IspHas (pu3KKa : COOPHHK 3a7a4 U MPUMEPHI UX perieHus /
HyO6posckuit B.I'., Xapmamos I'.B. - HoBocu6.: HI'TY, 2010. - 176 c.: ISBN 978-5-7782-1410-1 - Pexum
noctyma: https://new.znanium.com/catalog/document?pid=546145

5.3 Ilepuoanueckue U3TaHus

1. CnpaBounuk. MH>xeHepHbIi )kypHaIl: )KypHal - M. : ArentctBo "Pocneuats",

2014. -N 1-11,

2015. - N 1-9,

2. [Toner : xypHai. - M. : ArenrctBo "Pocneuats",
2015. - N 1-6.

5.4 UuTepHeT-pecypchl

1. http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm - Monekynsipras gusuka,
TepMOJMHAMHKKa, Teopus ropenus, EqWorld.

2. https://ru.coursera.org/learn/molekulyarnaya-fizika ®wusuka B ombrrax. Yacte 3. Komebanus u
MOJIEKYJIsIpHas (PU3UKA.



http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm
https://ru.coursera.org/learn/molekulyarnaya-fizika

5.5 IIporpammHoe obecnedyeHHe, NMpPoecCHOHATbHBbIC 0a3bl JAHHBIX M HHGOPMALHMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Onepanuonnas cucrema Microsoft Windows.

2. OducHbiit naker npunoxenuit Microsoft Office Professional Plus (Word, Excel, PowerPoint,
OneNote, Outlook, Publisher, Access).

3. [IporpaMMHO€ CPEACTBO JUIS BHIMOJHEHHUS MAaTeMaTHUYECKUX U TexHHYeckux pacuetoB MathCAD
14.0.

4. Cucrema aBtoMatuszupoBaHHoro mnpoekrupoBanuss KOMIIAC-3D V14 (IlpoextupoBanue u
KOHCTPYMPOBaHUE B MAIIMHOCTPOEHUH).

5. CpencrBa Aisl 3alUTBl OT BPEJOHOCHBIX MporpamMm M npumeHeHus noiautuk IT-OezomacHocTu
Kaspersky Endpoint Security.

6. TumoBoli KOMIUIEKT OOOpyaoBaHUs st Jabopatopun «TeroTexHUKa W TEPMOIAMHAMHKA)
MMTII ¢ nporpaMMHO-METOUYECKUM 00ECTIEUEHUEM.

6 MaTepHaJ’leO'TeXHH‘ICCKOG odecneuyeHue AUCIUITINHBI

VY4eOHble ayTUTOpUU ISl MPOBEACHUS 3aHATUN JEKIUMOHHOIO THUIA, CEMUHAPCKOrO THUIIA, JUIA
MPOBEACHUSI TPYNINOBBIX W WHIAUBUAYAIBHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJISI M TMPOMEKYTOYHOU
aTTectalluu. AYJUTOPUU OCHAIICHbl KOMIUIEKTAMHM YYE€HHUYEeCKOM MeOenH, TEXHHUYECKUMHU CpelCTBaMu
oOyueHus, CIIy>KalluMH JJ1s IpeCcTaBlieHus yueOHON nHGOopMaIiy 00JIbIION ayTUTOPUH.

Jlis  mpoBeneHus: J1a0OpaTOPHBIX — 3aHATUI UCIIOJIb3YeTCsl  JTabopaTopusi TEPMOJAMHAMUKH,
OCHAII[EHHAas] TUTIOBBIM KOMILJIEKTOM 000pynoBaHus s gabopaTtopun «TermnoTexXHuKa U TepMOAMHAMUKA
MMTII u MMT.

[Tomemenne st caMOCTOSITEIEHONM PabOThl OOYYArOIIMXCS OCHAIIECHBI KOMITBIOTEPHOW TEXHUKOM,
nmoakIoueHHo k cetn "HMHrepHer", W oOecmedyeHWEM IOCTyna B DSJEKTPOHHYIO HMH(POPMAIIMOHHO-
obOpazoBatenbHyto cpeny OI'Y.
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