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Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onwuc HaBYaNbHOI AUCUMUNAIHW, iT MeTa, NpeaMmeT BUBYAHHA Ta Pe3y/ibTaTU HaBYaHHA

Cunabyc HaBYasbHOI AMcUMNAiHM  «TexHiYHa TepmoAMHaMmiKa» CKAaLeHO BigNOBIAHO 40 OCBITHLO-
npodeciiHoi Nporpamm NiaroToBKM 6akanaBpiB 3a cneujanbHicTio 142 EHepreTMyHe MalMHOOYAYBAHHA IHXeHe-
pia i KoMN'tOTepPHI TEXHONOTIT TENI0EHEPTETUYHUX CUCTEM.

«TexHiYHa TepMogMHaMIKa» HaNeXUTb 40 LMKAY AMCLMNIIH NpodeciMHOT Ta NPAaKTUYHOT NiATOTOBKM i € OAHI-
€10 3 HAMBAMXK/MBILLMX CKNALOBUX TEOPETUYHUX OCHOB TEMOTEXHIKMN | ABNAETLCA GYHAAMEHTOM NPUKNALHUX AUC-
uMnAiH B paxoBii NigroToBLi iHXeHepiB TeN0EHEePreTUYHMX creLiasbHOCTeN.

MNpegmeToM HaBYaNbHOI AUCUMNAIHK «TexHiYHa TepmMoauHaMiKa» € @i3nyHa CyTHICTb Ta 3aKOHOMIPHOCTI
NPOLLECiB eHEPreTUYHMX, B OCHOBHOMY TENJIOMEXaHIYHUX, B3aEMOZAiM | MepeTBOPeHb, a TaKOXK MOB’S3aHUMM 3 LM-
MW NpoLecaMm BAaCTUBOCTEN PoboUnX Tin.

MeToto KpeanTHOro moayna € OpPMyBaHHA Y CTYAEHTIB TAKMX KOMNETEHLl:

3K 4. 3HaHHA Ta PO3yMiHHA NpeaMeTHOI 061acTi Ta po3yMiHHA npodeciiMHOoI AiabHOCTI.

@K 1. 34aTHICTb NPOAEMOHCTPYBATU CUCTEMATUYHE PO3YMIHHA K/IFOYOBUX ACNEKTIB Ta KOHUENLLi pO3BUTKY ra-
Nly3i eHepreTMYHOro MalNMHOOYAYBaHHS.

®K 2. 3pgaTHicTb 3aCTOCOBYBATU CBOT 3HAHHSA | PO3YMIHHSA ANA BU3HAYEHHs, pOPMyNtOBaAHHSA | BUPILLEHHS iH-
*KEeHepPHUX 3aBAAHb 3 BUKOPUCTAHHAM METOAIB e/IEKTPUYHOI iHXKeHepi.

®K 5. 3paTHicTb po3pobasaTK eHeprosbepiratoui TexHONOrii Ta eHeprooLaaHi 3axoauM Nig Yyac NPOEKTYBaHHA
Ta eKcnayaTaLii eHepreTMYHoro i Tenao TeXHO/IOrNYHOro 0bnagHaHHS.

®K 13. Po3ymiHHA NPUHUMMIB TEXHONOTYHMX MPOLLECiB BUPOOHMLTB, AKIi MaloTb HEraTUBHWUN BMJIMB HA AO-
BKiNAA Ta 34aTHICTb 3aNPONOHYBATU 3aX04M, LLLOA0 3MEHLLEHHSA LLbOro BNANBY.

HabyTi 3HaHHA 3ab6e3neyytoTb NoAasibLUEe YCNillHEe 3aCBOEHHA CTYAEHTAMM cheLianbHUX gucumnnid. B Hachi-
OOK BMBYEHHA KypCy CTYAEHTU HabyBatoTb HACTYMHMX NPOrPaMHUX Pe3y/bTaTiB HABYAHHA:

MPH 1. 3HaHHA | pO3yMiHHA MaTeEMATMKM Ta TENJIOMacoobMiHy, TEXHIYHOI TepMOAMHAMIKM, rigporasoguHami-
KM, TpaHchopmaLii (nepeTBopeHHs) eHepril, TEXHIYHOT MexaHiKK, KOHCTPYKLIAHUX maTepianiB, CUCTeM aBTOMaTU-
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30BaHOr0 NPOEKTYBAHHS €HEPreTMYHMX MaLUMH Ha piBHi, HEODOXiAHOMY ANA AOCATHEHHs Pe3y/bTaTiB OCBITHbOI
nporpamu.

MPH 3. Po3yMiHHA LWUMPOKOro MirKAUCUMNAIHAPHOIrO KOHTEKCTY crneuianbHocTi 142 EHepreTMyHe mawnHoby-
AyBaHHA.

MPH 7. BUKOpUCTOBYBATM PO3YMiHHA NepesoBUX AOCATHEHb NPU NPOEKTYBAHHI 06’EKTIB eHepreTMYyHoro ma-
WMHOBYAYBaHHA, 3aCTOCYBAaTW Cy4acHi KOMepLiliHi Ta aBTOPCLKI MporpamHi NPoayKTy.

MPH 21. AHani3yBaT pO3BUTOK HAYKM i TEXHIKW.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCUUNAIHU (MicLe B CTPYKTYPHO-/I0TIYHIN CXeMi HaBUaHHA 3a
BigNOBigHOIO OCBITHLOIO NPOrpPamolo)

MpepeksisuTu: dismka.

NocTpeksBi3nTu: TexHiuHa TepmogMHamiKa. YacTuHa 2. TepmoauHamiuHi NpoLecu Ta LUKAN.

3. 3MicT HaBYaNbHOI AUCLUNAIHN
Po3gain 1. OCHOBHI NOHATTA TEXHIYHOI TEPMOAMHAMIKM
Tema 1.1. NMpeamet i MeToA TEXHIYHOT TEPMOSMHAMIKM
OCHOBHIi BM3HAYeHHSA TEXHIYHOT TEPMOANHAMIKM
Tema 1.2. TepmoanHamiyHa cucTema i ctaH poboyoro Tina
TepMiyHi Ta KaJIOPUYHi NapameTpu CTaHy.
Tema 1.3. TepmoanHamivyHMIA npouec
OCHOBHI TepMOAMHaMIYHI NpouecKu. 3aKOHW iaeanbHOro rasy. PiBHAHHA CTaHy AN iaeanbHOro rasy.
Tema 1.4. Poborta i TensnoTa
XapaKTepUCTUKN TEPMOAMHAMIYHOIO NpoLecy: poboTa i Tena0Ta, NOHATTA TENJOEMHOCTI.
Po3ain 2. NepLunii 3aKOH TePMOAMHAMIKK
Tema 2.1. MNepLunii 3aKOH 1A 3aKPUTOT CUCTEMMU
Mepwunii 3aKOH TEPMOANHAMIKM 1A 3aKPUTOI cucTemun. Popmu 3anmncy NepLloro 3aKoHy TepMoAnHamiKK. Tenno-
EMHICTb. BU3HaUEHHA TENJI0EMHOCTI 32 MOIEKYNSPHO-KIHETUYHOO TEOPIEID Ta 3a AONOMOroto Tabavub. Tennoem-
HICTb CyMmiLli rasis
Tema 2.2. MNepLnit 3aKoH ANA cTalioHapHUX NOTOYHMX NPOLECIB
MepLunii 3aKOH ANA CTALiOHAapPHMX NOTOYHUX NPOLLECIB
Po3gin 3. lpyrnii 3aKOH TepMOANHAMIKK
Tema 3.1. EHTpoRIA i 4pyrnii 3aKoH
dopmyntoBaHHA Apyroro 3akoHy TepmoanHamiku. Lmkn KapHo. Teopemun KapHo. EHTponia i gpyrnii 3akoH. IHTer-
pan Knaysiyca.
Tema 3.2. 3acToCyBaHHA APYroro 3aKOHy A0 NepeTBOpPEHb eHeprii.
EHTponis i TepmoamMHamivHa BiporiaHicTb. OCHOBHa TepMOAMHAMIYHA TOTOXKHICTb — 06’€4HaHHA NepLoro i gpyro-
ro 3aKOHiB TEPMOAMHAMIKW.
Po3gin 4. 3aranbHi CNiBBIAHOLWEHHA MiXK TEPMOAMHAMIYHUMU BEAUYUHAMMU
Tema 4.1 3aranbHi TEPMOANHAMIYHI CNiBBIAHOLWEHHA
OcHOBHi MaTemaTnyHi meToan. PiBHAHHA Makceena.
Tema 4.2 XapaKTepUCcTHUUHI yHKLi i TpeTin 3akoH TTA,
YacTMHHI noxigHi BHYTPiWHbOT eHeprii Ta eHTanbnil. AudepeHuianbHi piBHAHHA 418 TENJIOEMHOCTI.
Po3pin 5. |geanbHi rasu i razosi npouecu
Tema 5.1. TepmiyHi i KQNOPUYHI XapaKTEPUCTUKN CTaHY ifeanbHUX rasis
ANropuT™M aHanisy byab-AKOro TepMoanHaMiYHOro npoLiecy.
Tema 5.2. TepmoamMHaMiYHI NpouecH 3 iaeanbHUMM razamm
I30XOpHUIA, i306apHUIA, i30TEpMiIYHMIA, agiabaTHMI npouecK. MNoniTPonHUIA NpoLec i Moro y3ara/ibHIOKYE 3HaYEH-
HA. OCHOBHI rpynu TepMOgMHAMIYHNX NPOLECIB.
Po3pin 6. PeanbHi rasu i npouecu 3 peaibHUMU razamm
Tema 6.1. 3aranbHi BNAaCTUBOCTI peasibHUX rasis
3aranbHi BNaCTUBOCTI peanbHMX rasis.
Tema 6.2. Tabauui i giarpamu and rasie i piguH
Tabnuu,i i pasosi giarpamu ana rasie i piguH.
Tema 6.3. TepmoamMHaMiYHI npouecH 3 peaNbHUMM razamm
TepmogmMHaMiyHi Nnpouecy 3 peanbHUMK razamu. I30XxopHUi, is3o6apHUiA, i30TepMiYHMIA, agiabaTHUIA Npouecu.
Po3pin 7. Fa308i Ta Napora3osi cymili
Tema 7.1. lgeanbHi ra3osi cymiwi



MoHATTA Npo ra3osi cymiwwi. OCHOBHiI BU3HAYEHHS. XapaKTEPUCTUKM CyMillel. 3B’ A30K MiXK HUMU.

Tema 7.2. MNMapora3osi cymiwi. Bonore nositpa

MoHATTA Npo Bosiore NoBiTpA. OCHOBHI BU3HAYeHHA. XapaKTepUCTUKN BOIOTOro NoBiTpA. 38’A30K MixK HUMMU. [iar-

pama BOI0roro noBiTpA. PO3paxyHKM Npouecis y BOIOrOMyY NOBITPI.

4. HasuanbHi matepianu Ta pecypcu
ba3oea (Nidpy4YHUKU, HA8YAs1bHI NOCIBHUKU) nimepamypa.
1. KoHcTtaHTiHOB C.M. TexHiyHa TepmogmHamika. — K.: MNonitexHika, 2001. — 368 c.
2. bynangpa O.®. TexHivyHa TepmogmHamika. — K.: TexHika, 2001. - 320 c.
3. NeHbKoB B.l. TexHiyHa TepmoanHamika. — PisHe: HYBITI, 2010. - 209 c.

4. AiybposcbKa B.B., LUKknap B.l. TepmoanHamika Ta Tennioobmin. — K.: HTYY«KII», Bua-so “MonitexHika», 2016. —

152 c.
Jlodamkosa (MoHo2pagii, cnammi, 00KyMeHmMU, eneKmpoHHi pecypcu) nimepamypa.
5. BacnneHnko C.M. TennoxonogotexHika. — K.: Bua-so Jlipa-K, 2019. — 258 c.
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8.Wecrtakos B.J1. TepmoanHamika. - PisHe: HYBIT1, 2009. -150 c.

9. Desmet B. Thermodynamics of Heat Engines. - ISTE Ltd 2022. - Library of Congress Control Number:
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HaBYaNbHUIA KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYa/bHOI AUCUUN/IHW (OCBITHBOrO KOMNOHEHTA)
32i0HO HABYANBLHOR20 M7AGHY 08 ONAHYBAHHA Mamepiany OucyunaiHuU nepedbayeHo AeKuiliHi ma

npaKkmMu4Hi 3aHAMms

3MicT HaB4YaNbHOI poboTH

CPC

NekKuia 1. Po3ain 1. Tema 1.1. MpegmeT i MeTo TEXHIYHOT TEPMOAMHAMIKW. TEXHIYHA
TepMOANHAMIKA, AK PO3A4iN TEOPETUYHUX OCHOB TENNOTEXHIKN. MeToA4 TEXHIYHOI Tep-
moauHamikm. OcHOBHI 3aaadi Kypcy. Cyd4acHMM CTaH | OCHOBHI NEPCNEeKTUBM PO3BUTKY
eHepretTukn YKpaiHu. PoboTa i Tennota - Agi dopmmn eHeproobmiHy mix Tinamwm.
Cuctema i ctaH. TepmoguHamiyHa cucTema i 30BHIWHE cepegosuue. Poboue Tino.
Buan pobounx Tin. TepmoanHAMIYHMIA CTaH Tin i MOro XxapaKTePUCTUKU. PiBHOBaXKHNI
CTaH Tin i piBHAHHA cTaHy. Jlitepatypa: [1, 2].

TepmognHamiyHa
cuctema i 30BHiI-
WHE CcepenoBu-
ue. Poboue Tino.
Buan  poboumx
Tin. Jlitepatypa:

[1].

MpaktuuyHe 3aHAatTa 1. Po3gin 1. Tema 1.1. OanHMLi TepMOAMHAMIYHUX BEANYUH.
MocnifoBHicTb po3B’A3Ky 3agay. OCHOBHI i NoxiaHi oguHuui. OgMHULi TemnepaTypw,
cunu, eHeprii, TUCKY. HopmanbHi ymoBu. Bu3HaveHHA TUCKY. Maca i KinbKicTb pevosu-
HW. MTUTOMI | MONAPHI BENIMYNHMN.

NitepaTypa, WO peKoOMeHAYETbCA, AN BUBYEHHA Kypcy: [1].

OnpautoBaHHA npon-
OEHOro Ha martepiany i
BUpiWeHHA 3agad4 [3
3a (1, 2].

Nekuia 2. Po3gin 1. Tema 1.2. TepmoguHamiyHUi npouec. 3MiHW CTaHy Tin Ta iX 0cob-
nunBoCTi. PiBHOBaXKHA, HEPIBHOBAXKHA | YMOBHO PiBHOBA)HA 3MiHa CTaHy Tin. Qucuna-
uis pobotu i ii mipa. Tennota TepTa. TepmoanHamiYHi npouecu i ix Buan: agiabatHi i
He agiabaTHi, Kpyrosi i HeKpyToBi, 060POTHI | HEOBOpPOTHI. JliTepaTypa, WO pPeKoMeH-

TepmoanHamiyHi
npouecun i iX BU-
an.  JNlitepartypa,
WO peKkomeHAay-

1 KUIBKOCT] pe4oBHHHU. [IUTOMI 1 MOJISIpHI BETMUMHH, 3arajibHi CIOCOOH 1X OOUUCIICHHS.
BigHOIIEHHS MUTOMHX 1 MOJISIPHUX 3HaYeHb OJHOMMEHHUX BeIWuuH. JliTepaTypa, wo
pPeKoMeHAYETbCA, A8 BUBYEHHA Kypcy: [1].

€TbCA, ANA BU-
AYETHLCA, ANS BUBYEHHSA Kypcy: [1, 2]. I[BH]eHHﬂ Kypcy:

1].
MpaKkTuuHe 3aHATTA 2. Po3ain 1. Tema 1.2. PizHuns mMixk Qi3WYHUMU MOHATTAMU Macu | OnpautoBaHHA  NpPOW-

OeHOro Ha martepiany i
BUpiWeHHA 3agay A3
3a (1, 2]

Nekuia 3. Po3gin 1. Tema 1.3. BU3HauyeHHA KiibKOCTi pob0oTH i TENNOTU B PiBHOBAXKHUX
npouecax. KinbKicHa mipa mexaHi4HOi Ta Ten,n0BOi B3aEMOii Yepes3 BianoBsiagHi y3a-
rafibHeHi CUAK | KoopAUHATK NPU PIBHOBAXKHMUX 3MiHaX CTaHy TiN. BiaobpaxKeHHs B LnX
CniBBiAHOLWEHHAX EAHOCTI Npupoaun Pi3HUX dopm pyxy. Pi3Hi popmu BUpaXKeHHA Kinb-
KOCTi MexaHiYHOoT pob0oTK B npoLecax Npu piBHOBaXKHMX 3MiHax CTaHy poboyoro Tina -
poboTa 06’emMHa (aedopmaliliHa), nepemilleHHA | TexHiyHa. JliTepaTypa, Wo pekome-
HAYETbCA, ANA BUBYEHHA Kypcy: [1, 2].

BM3HayeHHA  Ki-
NIbKOCTi poboTy i
TENNo0TN B PiBHO-
Ba)XXHUX  npoue-
cax. Bupasu kinb-
KoCTi poboTu npu
YMOBHO  piBHO-




NeKuia 4. Po3gin 1. Tema 1.4. BU3HauyeHHs KinbKocCTi pob0oTH | TENAOTM B Npouecax 3 | BaKHUX  3MiHax
TepTam. Bupasu KinbKocTti poboTn npu yMOBHO PiBHOBAXKHWUX 3MiHAX CTaHy 3 Bpaxy- | cTaHy. Jlitepaty-
BaHHAM MPOsBY AMcMNaLii. Y3aranbHeHe PiBHAHHA KinbKocTi poboTtn. Cnocobu obumc- | pa: [1, 2].

NIeHHA KiNbKOCTi TEN/I0TU B TEpMOAMHAMIYHNX NpoLecax. TeNnJIOEMHOCTI Tina - AiAcHa i

cepeaHs, macoBa (nMToma), monsipHa i 06’emHa, i306apHa i i3oxopHa. fliTepatypa:

[1, 2].

MpaKtuuHe 3aHATTA 3. Po3gin 1. Tema 1.3, 1.4. XapaKTepUCTMKKU cTaHy TiA. TepmiyHi | OnpautoBaHHA npoii-

B/IACTUBOCTI pe4yoBUHU. TepmivyHe piBHAHHA CTaHYy iaeanbHMX rasis. [a3osa ctana, nNu-
Toma (iHamBigyanbHa) i monspHa. KanopuyHi BNacTUBOCTI | TENIOEMHICTb rasis. Jlite-
paTypa, L0 PEKOMEHAYETLCSA, A1A BUBYEHHA Kypcy: [1].

OEHOro Ha martepiany i
BUpiWeHHA 3agay 43
3a (1, 2]

Nekuia 5. Po3gin 2. Tema 2.1. MNepwmit 3aKOH TEPMOLMHAMIKN A1A 3aKPUTUX CUCTEM.
3MmicT i ocHOBHiI dopMyntoBaHHA NepLIoro 3akoHy. KopoTKa icTopMyHa AoBiaKa po3su-

Mepwmnin  3aKoH
TEPMOANHAMIKM

TKY AOCNigXKeHb, AKi BU3HAYMAM CYyTb NepPLIOro 3akoHy. dinocopcbke 3HayeHHA 1-ro | ans 3aKpUTUX
3aKOHY. BHyTpilWHA eHepria AK ¢yHKLUiA cTaHy. AHANITUYHI BMpa3n 1-ro 3akoHy ana | cuctem  Jlitepa-
3aKPUTUX cUCTEM - Yepe3 aedopmalinHy poboTy i poboTy nepemileHHs. Jlitepatypa, | Typa: [1].

o , A8 BUBYEHHSA Kypcy: [1, 2].

MpakTuuHe 3aHATTA 4. Po3gin 2. Tema 2.1. XapaKTepUCTMKM 3MiHW CTaHy Tifn | Tepmo- | OnpautoBaHHA  NpoM-

AMHaMiYHKUX npoueci. MoKasHUKK 3MiHWU cTaHy pobouunx Tin. PopmyBaHHA cniBBigHO-
WeHb A1 NOKA3HMKIB NOMITPOMHOI 3MiHU CTAHY MO iX TePMIYHMM BNACTUBOCTAM. AHa-
Ni3 NONITPONHUX 3MiH CTaHy B Aiarpami p-v.

NiTepatypa, WO PeKOMEHAYETLCA, ANA BUBYEHHA Kypcy: [1].

OEHOro Ha martepiany i
BUpiWeHHA 3agad4 [3
3a (1, 2]

NeKuia 6. Po3gin 2. Tema 2.2. PiBHAHHA NepLIOro 3aKOHY TePMOANHAMIKM ANA CTali-
OHapHMX NOTOYHMX npouecis (anrebpaiyHa popma). EHeproobmiH BigKPUTOI cucTeMM
3 OTOYEHHsAM B GOPMiI TEnaoTU, TEXHIYHOI PobOTU i 3 MOTOKOM pevyoBUHU. PoboTa
NPOLITOBXYBAHHA. BuBeaeHHA PiBHAHHA eHeprobanaHcy. BpaxyBaHHA AMCMNATUBHUX
edekTiB. PiBHAHHA MEpPLIOro 3aKOHY TEPMOAMHAMIKM ANA CTaui- OHAapHMX NOTOYHMX
npouecis (MoaynbHa ¢opma). BuBeaeHHs PiBHAHHA, MOro 0cob- NMBOCTI. 3B’A30K MiX
ob’emHol0 (gedopmauiiiHoo) poboToto, poboTol MNepemilleHHs | TexHiYHOo B
NOTOYHUX Npouecax. JlitTepaTypa, WO PeKOMEHAYETbCA, 1A BUBYEHHA Kypcy: [1, 2].

EHeproobmin
BiAKpUTOI cucre-
MK B dopmi Ten-
NOTN,  TEXHIYHOI
poboTn. PiBHAH-
HA nepLworo 3a-
KOHY  Tepmoau-
HaMiKn gnAa cra-
LiOHAapHMX NOTO-
YHMX  npouecis.
NitepaTtypa: [1].

MpaKTuuHe 3aHATTA 5. Po3ain 2. Tema 2.1. BU3HauyeHHs KinbKocTi poboTu i TennoTu.
EHepreTnyHi pe3ynbTaTt MexaHiYHOi Ta TenJ0BOi B3aEMOAII MiXK Tinamun B pPiBHOBAX-
HUX Npouecax i NPU HaABHOCTI TepTA. JliTepaTypa, WO peKOMEHAYETLCA, ANA BUBYEHHA

Kypcey: [1].

OnpautoBaHHA npon-
OEHOro Ha martepiany i
BUpiWeHHA 3aga4y [3
3a (1, 2]

NeKuia 7. Po3ain 2. Tema 2.2. 3acTocyBaHHA NEPLUOro 3aKOHY A0 LUMKAIMHMX NPOLECIB.

OuiHKa edeKTus-

BuBeaeHHsn piBHAHHA AnsA uuKkaie. OcobAMBOCTI MOro 3anucy ANA NPSAMUX | 3BOPOTHUX | HOCTI  NpAMMX i
umKAniB. OUiHKa epeKTUBHOCTI NPAMUX | 3BOPOTHUX LMKAIB. 33 4ONOMOroto KoedilieH- | 3BOPOTHUX  LMK-

TiB nepeTBOpeHHA. TennomexaHiuHUN KoedilieHT (NpaMi LMKAKU), XOoNoaAuNbHUIA Koe- | niB. JliTepaTypa:
biLieHT (UMKAM XONOAUNBHUX YCTAaHOBOK), onantoBanbHUit KoediuieHT (uukam Tenno | [1, 2].

HACOCHWUX YCTAHOBOK). JliTepaTypa, WO PEKOMEHAYETbCA, ANA BUBYEHHA Kypcy: (/11,

n2).

MpakTuyHe 3aHATTA 6. Po3ain 2. Tema 2.2. MNepwmnii 3aKoH TepMogMHaMiIKK ons 3a- OnpautoBaHHA  Npoit-

KPUTUX CUCTEM. 3aCTOCYBAHHA BMPA3iB MEPLIOrO 3aKOHY A/1A 3aKPUTUX CUCTEM Yepe3
nedopmaliiHy poboTy i poboTy NepemilleHHA 40 TepMoagMHaMIYHUX npouecis. JliTe-
paTypa, Lo pEKOMEHAYETbCA, A1A BUBYEHHA Kypcy: [1, 2]

OEHOro Ha matepiany i
BUpiWeHHA 3ada4 [3
3a (1, 2]

NeKuia 8. Po3ain 2. Tema 2.2. 3acTOCYBaHHA NEpLIOro 3aKOHY A0 UMKAIYHMX npoLe-
ciB. BuBeaeHHA PiBHAHHA Ana uMknis. OcobaMBOCTI MOro 3anucy Ana Npsmmx i 3BOPO-
THUX UMKAiB. OUiHKa epeKTUBHOCTI NPAMUX i 3BOPOTHUX LMKAIB. 32 AOMNOMOroH Koe-
odiuieHTiB NnepeTBopeHHs. TensomexaHiyHUN KoedilieHT (Npami LMKAK), XON0ANNbHUIA
KoeQiLiEHT (LMKAN XONOANNBHUX YCTAHOBOK), ONatoBasibHUIN KoediLieHT (UuKAK Ten-
/10 HACOCHMX YCTAHOBOK). 3acTOCYyBaHHA 1-ro 3aKOHY TEPMOAMHAMIKM ANA CTaLi-
OHapPHWUX MNOTOYHMX NPOLECIB A0 TENNOTEXHIYHMX NPUCTPOiB. OcobANBOCTI CKNagaHHSA

OujiHKa edeKkTumB-
HOCTI nNpAMMUX i
3BOPOTHUX  LMK-
niB. 3actocyBaH-
HA 1-ro 3aKOHy
TepMOanHaMIKM
ONA  CTauioHap-
HUX NOTOYHMUX
npouecis.  Jlite-




eHepreTUYHUX 6anaHciB Ha 6asi piBHAHHA B YacCTKOBIM i MoAaynbHIN dopmax. Cxemu

patypa, wo pe-

Ain npu cknaaaHHi eHeprobanaHcis. EHepreTuuHi 6anaHcy aaiabaTtHMX MallMH (Typ- | KOMeHAYETbCA,

6iH, KOMNpecopis), TENN00OMIHHUKIB MOBEPXHEBOrO i 3MilllyBa/IbHOroO TUMIB, OX0N0- | AN BUBYEHHA
JKyBa/IbHOrO Komnpecopa. JliTepaTypa, WO PEKOMEHAYETbCA, AN BUBYEHHA Kypcy: | Kypcy: [1, 2].

(1, 2]

MpaKTuuHe 3aHATTA 7. Po3ain 2. Tema 2.2. PiBHAHHA eHepreTMyHoro banaHcy crauio- | OnpautoBaHHA  Npoi-

HapPHWX MOTOYHKUX NpoueciB (anrebpaiyHa i moagynbHa popmu). PilLeHHA KOHKPETHUX
HAYKOBO-TEXHIYHMX 334a4, WO BiAHOCATLCA A0 TENJOMEXaHIYHMX NpoLecis, i nepuw 3a
BCE - MO CKNAaAaHHIO i BUKOPUCTAHHIO eHepreTuyHmnx 6anaHciB LuMx npouecis: agiabatHi
Typ6iHM i KOomnpecopu, oxonoaxKyBaHUA Komnpecop, TensoobmiHHMKK (TO) noBepx-
HEBOrO i 3MiLLYHOYOro TUNY, NPAMI | 3BOPOTHI LMKAK. JliTepaTypa, WO PEKOMEHAYETLCA,
ONs BUBYEHHSA Rypcey: [1, 2]

OEHOro Ha martepiany i
BUpiWeHHA 3aga4 [3
3a (1, 2]

Nekuia 8. Po3gin 3. Tema 3.1. EHTponia i ApyrniA 3aKOH. 3MiCT ApPYroro 3akoHy i ioro | 3mict Apyroro
dopmyntoBaHHA. MpUHLMN iCHYBaHHA TEPMOAMHAMIYHOI TemnepaTypu i eHTponii fK | 3aKOHy i Moro
OGYHKLIN CTaHy Ta NPUHLMI HEMOXKAMBOCTI 3MEHLLEHHSI CYMapHOi eHTponii i301b0Ba- | GOpPMYy/IOBaHHS.

HUX TePMOAMHAMIYHMX cucTem. O3HAKM NPOTIKAHHA peanbHUX (HeobopoTHUX) i 0bo- | NliTepaTypa, WO
POTHMUX NpoueciB. Hemoxamei npouecn. OCHOBHI NPUYNMHM HEOBOPOTHOCTI NPOLECIB. | PEKOMEHAYETLCA,
O3HakM HeobopOoTHOCTI. Y3arasnbHeHe TepTa. JlitTepatypa, WO PeKoMeHAYETbCA, Ans | ann BUBYEHHA
BMBYEHHA Kypcy: [1, 2] Kypcey: [1, 2].
MpaKTuuHe 3aHATTA 8. [Tepwia YacmuHa ModyabHOi KOHMPOALHOT po6omu. OnpautoBaHHA npown-

Po3gin 3. Tema 3.1. O60poTHi unkAn KapHo. O60poTHI unKkam KapHo ans Tepmomexa-
HIYHMX, XONOAUNBHUX | TENI0 HACOCHUX YCTAaHOBOK. JliTepaTypa, WO PEKOMEHAYETLCA,

OEHOro Ha martepiany i
BUpiWeHHA 3agady [3

ONs BUBYEHHA Rypcey: [1, 2] 3a[1, 2]

NeKuia 9. Po3gin 3. Tema 3.1. OcobamBoCTi B3aemonepeTBopeHb Tenioth i pobotn. | OcobamnsocTi
MepeTBOpEHHA TenaoTn B poboTy. BiuHnin asuryH 2-poay. MepeTBopeHHA pPobOTH B | B3aEMOMNEPETBO-
Tennoty. Ocob6amnBOCTi TENI006MIHY B i30/1bOBaHIN cucTeMi. 3acTocyBaHHSA 1-ro Ta 2-ro | peHb TenioTu i
3aKOHIB TepmMoAMHaMIKM A0 afiabaTHMX MaWWH Ta TennoobmiHHMKIB. Tema 3.2. | poboTn. Mpuun-

MPUYNHM HeobOPOTHOCTI NpoueciB, WO MPOTiKAOTb B agiabaTHMX MalMHax Ta
TennoobmiHHMKax. OCHOBHi HeobOpOTHOCTI, AKi MianAraloTb BpaxyBaHHIO B
TepMmogMHaMiyHOMy aHanisi. ObopoTHUI (agiabaTHMN PIBHOBAXKHWUI, i30€HTPOMHUN)
Ta HeobopPOTHUIN npouecu B afdiabaTHMX MalUMHaX. BiAHOCHWI BHYTPI- WHIA K.K.A.
apiabatHoi TypbiHM Ta apiabatHoro HarHiTaya. lpouec B TeNNOOOMIHHW- Kax 3
TepTtaAmM i 6e3 TepTa no xody pobouyoro Tina. BpaxyBaHHS KiHUEBOI pi3HMLUi Temne-
paTyp MiX NOTOKaMu poboumx Tin 3a AONOMOrot0 cepefHiX TePMOAMHAMIYHMX TeMne-
patyp. Jlitepatypa, WO peKoMeHAYETbCA, A5 BUBYEHHA Kypcy: [1, 2]

HW HeobopoTHOC-
Ti npouecis, Wo
NPOTiKaloTb B
apiabaTHux  ma-
WKWHAxX Ta Tenno-
0BMiHHMKaX.

Nitepatypa, wWwo
pPEKOMEHAYETbCH,
ana BMBYEHHA
Kypcey: [1, 2].

MpakTuuHe 3aHATTA 9. Po3gin 3. Tema 3.1. EKBiBaneHTHUI uMKkn KapHo. EKBiBaNEeHTHI
UMKAN KapHO AnAa npAMMX | 3BOPOTHUX ifeanbHUX UMKAIB. MOHATTA NpO eTaNoHHWUI
uMkn KapHo. TepmidHuMin KoedilieHT KopucHOi aii umkny KapHo. Jlitepatypa, Wwo pe-
KOMEHAYETbCA, ANA BUBYEHHA Kypcy: [1, 2]

OnpavutoBaHHA  npoWn-
OEHOro Ha martepiany i
BUpiWeHHA 3agady [3
3a[1, 2]

Nekuia 10. Po3gin 3. Tema 3.2. Jpyruii 3aKoH i UMKAIYHI Nnpouecn. 3arasabHi BigoMOCTi

TepmogmHamiyHi

Npo TepMoAMHaMIYHI UMKAKN: NPAMI | 3BOPOTHI, 060POTHI | HEOBOPOTHI (peanbHi), ige- | UMKAKM: npami i
anbHi. 3acTtocyBaHHA 1-ro Ta 2-ro 3aKOHIB TEPMOAVHAMIKM 40 NPAMMUX Ta 3BOPOTHUX | 3BOPOTHI. JliTepa-
LMKNiB, OCHOBHi BUCHOBKMW. EQEKTUBHICTb TepMoanHamMiUHMX LUMKAiB. JlitepaTypa, wo | Typa: [1, 2]
PEKOMEHAYETLCA, 419 BUBYEHHS Kypcey: [1, 2]

MNpaktnuHe 3aHATTa 10. Po3ain 3. Tema 3.2. KanopuyHi xapakTepuctukn ctany. Obum- | OnpautoBaHHA Npoii-

C/IeHHA KaslopMyHMX NapameTpis 1, h, s y BuUnagKy c = const i ¢ = ¢ (1). Tabanui Tepmo-
AMHAMIYHUX BNACTMBOCTEW igeanbHMx rasie. JliTepaTypa, WO peKOMeHAYeTbCA, ANA
BUBYEHHA Kypcy: [1, 2]

OEHOro Ha martepiany i
BUpiWeHHA 3agay 3
3a (1, 2]

Nekuia 11. Po3gin 3. Tema 3.2. O6OPOTHUI | eKBiBaNeHTHWUI UMKanM KapHo. OboporT-
HUMA UMKN KapHO AK LMKA rpaHWYHOI ePeKTUBHOCTI B MeXkax 3aZaHuX TemnepaTyp
rapadoro (Tr) Ta xonoaHoro (Tx) axepen. Mpamuii i 3BopoTHUN LMKAK KapHo. EKBiBa-
NEHTHUI NPAMKUIA | 3BOPOTHUI LUMKAM KapHO i Moro 3HauyeHHsa. Jlitepatypa, WO peko-
MEeHAYETbCA, AN BUBYEHHSA Kypcey: [1, 2]

Nekuia 17. Po3gin 4. Tema 4.1. JudepeHLiiHi piBHAHHA AN KaNOPUYHUX BEJIUYMH.

O6opoTHMIA | ekBiBa-
NeHTHU umknn Kap-
Ho. AndepeHuinHi
PiBHAHHA  Tepmoau-
Hamikn. JliTepatypa,
WO PeKoMEeHAYETbCA,




OndepeHnLiltHi piBHAHHA TePMOAMHAMIKM, iX NPU3HAYEHHS | MeToAMKa CKNagaHHA.
BuxiaHi TepmoanHamiyHi cnisBigHOWeEHHA - AndepeHLiann XxapakTepUCTUYHUX QYHK-
uit. PiBHAHHA Makceena. AndepeHuinHi piBHAHHA A1a eHTponii, TENJIOEMHOCTI, BHYT-
PilWHbOI eHeprii Ta eHTanbAil Tin. O6uncneHHA s, h, 1 33 LONOMOrO TEPMIYHMX piB-
HAAHb cTaHy. TennoemHocTi (Cp, Cv) Tin. Nlitepatypa, WO PEKOMEHAYETbCA, ANA BU-
BYEHHS Kypcy: [1, 2]

ANA BMBYEHHA Kypcy:
[1, 2]

MpakTtuuHe 3aHaTTAa 11. Po3ain 3. Tema 3.1. YacTKoBi TepmoagmMHamivHi npouecu. Pos-
pPaxyHKM piBHOBA*KHMX MPOLLECIB 3 iAeanbHMMM razamu ( t, s, v, p = const i noniTponHi).
MpuKnagHi 3agadvi Ha npouecu 3 igeanbHUMM razamu. Jlitepatypa, WO peKoMeHAaYETb-
cA, NS BUBYEHHA Kypcey: [1, 2]

OnpautoBaHHA npown-
OEHOro Ha martepiany i
BUpiWeHHA 3agay 43
3a (1, 2]

NeKuia 12. Po3gin 4. Tema 4.2. TepMiuHe pPiBHAHHA CTaHY Ta TENNOEMHICTb iAeanbHUX
rasis. QisnyHi 0cobMBOCTI igeanbHUX rasiB AK rPAaHMYHOrO CTaHy rasonogibHux peyo-
BUH. TepMiyHe piBHAHHA igeanbHMX rasis. OcobaMBOCTI TENJIOEMHOCTI iAeasibHUX rasis
No AAaHWUM MOJIEKYIAPHO-KIHETMYHOI Ta KBAaHTOBO-CTAaTMYHOI TeOPii. 3aNeXHiCTb Tenno-
emHocTi Cp, Cv igeanbHoro rasy Big TemnepaTypun, o6’emy i Tucky. JliTepatypa, Wo
PEKOMEHAYETLCA, 41 BUBYEHHS Kypcy: [1, 2]

TepmiyHe  piBHAHHA
ineanbHMx rasis. Ten-
JIOEMHOCTI iAeanbHMX
rasis. Jlitepatypa: [1,
2].

MpaKtuuHe 3aHATTA 12. Po3gin 4. Tema 4.1., 4.2 Bu3HauyeHHA napameTpis, obuncnen-
HA eHepreTUYHUX pesynbTaTiB, 306paXKeHHs NPUHLMNOBUX CXEM i NpoLeciB B pv, ts -
Aiarpamax: agiabaTHi Typ6iHM i HarHiTaui (NoBiTPAHMIA KOMNpecop, NoBiTpoayBsKa), TO
NoBepxXHEBOro TUMY, OXON0AKYBaHUIA Komnpecop. JliTepaTypa, WO peKoMeHAYETbCA,
ANs BUBYEHHA Kypcey: [1].

OnpautoBaHHA npown-
OEHOro Ha martepiany i
BUpiWeHHA 3aga4 A3
3a (1, 2]

NeKuia 13. Po3gin 5. Tema 5.1. KanopuyHi napameTtpu igeanbHMxX rasis Ta 3amiHa ix B
npoueci. BuxigHi gudepeHuiinHi Ta iHTerpanbHi PiBHAHHA ANA BHYTPIWHbOI eHeprii,
eHTanbnii i eHTponii. PiBHAHHA ana obuucneHHs u, h, s. Bubip nouatky Bianiky ans
KaZlopUYHMX NapameTpis. Tabauui TepmoamMHamMiYHMX BAACTUBOCTEN igeanbHUX rasis.
Tema 5.2. PiBHAHHA TEepMOAUHAMIYHUX MPOLECIB 3 iAeanb- HUMU ra3amu. PiBHAHHA
OCHOBHWX TEPMOAMHAMIYHMX MpPOLECiB - i3006apHOro, i30Xop- HOro, i30TepPMiYHOro,
i3oeHTponHoro. CniBBIAHOWEHHA MiX nNapameTpamu KpaWHix CTaHiB MpoLEeCiB.
MoniTponHi npouecn Ta ix aHani3. EHepreTMyHi pesynbTaTu ra3’oBUX MPOLLECIB.
O6uncneHHA TennoTM Ta pPi3HOroO BuAay pPobIT B TePMOAMHAMIYHMX MpoLecax 3
iaeanbHMM rasom. HaouHi rpadiyHi intocTpauii rasosux npouecis: p-v, T-s giarpamu i
cxemu eHeprobanaHcis. JlitepaTypa, WO PEKOMEHAYETLCA, AN BUBYEHHSA Kypcy: (/11,
n2).

KanopuyHi napamert-
puv igeanbHKUX rasis Ta
3MiHa iX B npoLeci.
PiBHAHHA  OCHOBHMX
TEPMOANHAMIYHNX
npouecis. JlitepaTtypa,
WO PEeKoOMEHAYETbCA,
ONA BUBYEHHSA KypcCy:
(1, 2]

MpaktuyHe 3aHaTTA 13. Po3gin 5. Tema 5.1, 5.2. Tabanui TepmoanHaMiYHMX BNACTU-
BOCTEN BOAM i BOAAHOT Napu. BU3HaueHHsA napameTpiB HacuyeHoi piguHu (x=0) i cyxoi
HacuyeHoi napu(x=1), Bogu i neperpiToi napu, BoNoroi HacuyeHoi napwu. flitepatypa,
LLLO PEKOMEHAYETLCA, A5 BUBYEHHSA Kypcey: [1, 2]

OnpautoBaHHA npown-
OEHOro Ha marepiany i
BUpiWeHHA 3aga4v [3
3a (1, 2].

NeKuia 14. Po3gin 6. Tema 6.1, 6.2. 3aranbHi BAAaCTUBOCTI peanbHKUx rasis. KinbkicHi i
AKICHI BigMIHHOCTI peanbHWUX rasis Big, igeanbHUX. TepmiyHe piBHAHHA CTaHY peasibHO-
ro rasy. Po3paxyHKu KaflOpUYHUX BNAACTUBOCTEN peasibHUX rasiB no TepmiyHOMy piBs-
HAHHIO cTaHy. ®a3oBi Aiarpamu p-v, p-T. JlitTepaTypa, WO PEKOMEHAYETbCA, ANA BU-
BYEHHS Kypcy: [1, 2]

KinbKicHi i AKicHi
BiOAMIHHOCTI pea-
NIbHUX TasiB BiA,
ineanbHux. Jlite-

paTypa: [1, 2].

MpaKtuyHe 3aHATTA 14. Po3pgin 6. Tema 6.1, 6.2. T -s, h - s giarpamu BogsaHOI napw.
B13HaueHHA napameTpis BOAM i BOAAHOI Napu 3a AONOMOIOI0 Ajarpam B PisHUX CTa-
Hax. JlitepaTypa, WO peKOMEHAYETbCA, ANA BUBYEHHS Kypcy: [1, 2]

OnpautoBaHHA npown-
OeHOro Ha martepiany i
BUpiWwWeHHA 3agad [3
3a (1, 2]

Nekuia 15. Po3gin 6. Tema 6.2. MNpouec napoyTBopeHHA Npu p [ pKp i Moro xapakme-
PUCTMKKU. TpitHa TouyKa. KpUTUYHi ymoBKW. Bonora HacuuyeHa napa. CTyniHb cyXocTi.
Tennotn ¢asosux nepexogis. PiBHAHHA KnanelipoHa - Knaysiyca. HagkputnyHa o6-
nactb cTaHiB. Tema 6.3. TepmognHaMiyHi Npouecy 3 peanbHMMM razamu. I306apHui,
i30XOpHUN, i30TEepMiYHMIA, agiabaTHUN Npouecyn Ha NPUKNagi Boau i Boasa- Hoi napw.
306parkeHHsA NpoLeciB 3a 4OHKW NPOLLECIB 3MiHM CTaHY BOAAHOI Napy 3a AONOMOrO
Tabnmub Ta giarpam. flitepaTtypa, WO PEKOMEHAYETLCA, O1A BUBYEHHA

Kypcy: [1, 2]

Mpouec
YTBOPEHHS.
TepmogmHamiyHi
npouecn 3 pea-

napo-

JNIbHUMM  Ta3amu.
Nitepatypa: [1,
2].




MpakTuuHe 3aHaTTA 15. Apyea yacmuHa modynbHOi KOHMPOAbHOI pobomu.

Po3gin 6. Tema 6.2. TepmogmMHaMiyHi npoLecu 3 peasibHUMM razamu. TepmogmHamiy-
Hi NpouecK 3 BOAAHO Mapoto. JlitepaTtypa, WO PEKOMEHAYETLCA, ANA BUBYEHHSA Kyp-
cy: [1, 2]

OnpautoBaHHA npoun-
OEHOro Ha martepiany i
BUpiWeHHA 3agay 3
3a[1, 2]

Nekuia 16 Po3gin 6. Tema 6.3. Tabauui i giarpamu ana rasis i pianH. 3micT i cTpykTy- | fliTepatypa, wWwo

pa Tabanub TepMOANHAMIYHUX BNACTUBOCTEN BOAM i BOAAHOT Napu. OBUNCNEHHA Tep- | peKOMeHAYETbCA,
MOAMHaMIYHMX BNACTUBOCTEN BOJIOrOi HacuMyeHoi napu. T-s i h-s giarpamu BoasHoi | gns BUBYEHHA
napw. JlitepaTypa, Wo peKOMEeHAYETbCA, ANA BUBYEHHA Kypcy: [1, 2] Kypcey: [1, 2]
MpaKtuuHe 3aHATTA 16. Po3ain 6. Tema 6.3. Po3paxyHKM YacTKOBMX MpoLeciB i NpuK- | OnpautoBaHHA  Npoi-

NlafHWUX 33434 Ha npouecu 3 BoAsHO napoto (aaiabatHi TypbiHM i HarHiTaui, napore-
HepaTop, KOHAEHCATOP, OXONOAXYBanbHUIA Komnpecop, TO 3miwyBanbHoro tuny).
NitepaTtypa, WO peKoMeHAYETbCA, ANA BUBYEHHA Kypcy: [1, 2]

OEHOro Ha martepiany i
BUpiWeHHA 3agay A3
3a[1, 2]

NekKuia 17. Po3pgin 7. Tema 7.1. Cknag, cymiwi Ta TepMidHi piBHAHHA. [epeBeaeHHsA
CKNaay ra3oBoi Cymilli Big 3aBAaHHA B OAHMX YacTKax B iHWIi. OBYMCNEHHA YABHOrO
MO/1A i ra3oBOi cTanoi cymiwi. Mogenb igeanbHOI ra3oBoi cymili. MapuianbHU TUCK.

Cknag rasosoi
cymiwi, cnocobu
il 3aBgaHHA. Xa-

3akoH [anbtoHa. TepmiyHi PiBHAHHA CTAHYy CyMmilWi i OKpemux ii KOMMO- HEHTIB. | PaKTEPUCTUKM
MapuianbHMN 06’em. PiBHICTb MOAAPHUX i 06’EMHMX YaCTOK, WO BM3HA4YalOTb CKAaf | ra3oBoi  cyMmilli.
cymiwi. Bu3HayeHHA napuianbHMX TUCKIB rasis, WO BXO4ATb A0 CKAady cymiuwi. | Jlitepatypa, wWwo
KanopuuHi xapaKTepucTuKm razoBoi cymili. O6YMCNeHHA KaNopUYHNX XapaKTEPUCTUK | PEKOMEHIYETHCS,
razoBoi cymilli: BHYTpPilWHbOT eHeprii, eHTanbnii, eHTponii i TennoemHocTi (Cp, Cv). EHT- | ana BMBYEHHA
ponisa 3miwyBaHHA. JliTepaTypa, Wo peKoOMeHAYETbCA, AN BUBYEHHA Kypcy: [1, 2] Kypcey: [1, 2]
MpakTuuHe 3aHATTA 17. Po3paxyHKM YaCTKOBUX NPOLLECIB 3 BOAAHOO napoto (agiabat- | OnpautoBaHHA  Npoun-

Hi TypbiHW i HarHiTayi, naporeHepaTop). JlitepaTypa,
BMBYEHHA KypCy:
(1, 2]

O pPeKoMeHayeTbcA, ANA

OEHOro Ha martepiany i
BUpiWeHHA 3agay 3
3a (1, 2]

NeKuia 18. Po3gin 7. Tema 7.2. Mapora3osi cymiwi i Bonore nosiTpsa. Maporasosi cy-
Mili, BU3HAYE€HHA Ta OCHOBHiI 3aKOHOMIPHOCTI. XapaKTepUCTUKNU BOOroro nosiTpA:
abcontoTHa, MaKcMManbHa abcosloTHa Ta BiAHOCHA BOJIOTICTb; TeMnepaTypa TOYKM
pocu, BonorosmicT. fiarpama h-d gns sBonororo nositpa. flitepatypa: [1, 2].

Maporasosi cymiwi i
Bonore nositpa. Jlite-
paTypa, WO PeKOMEH-
OYETbCA, ANA BUBYEH-
HA Rypcy: [1, 2].

MpaktnyHe 3aHATTA 18. PO3paxyHKM YACTKOBMX MPOLLECIB 3 BOAAHOK Mapoto

(KoHOeHcaTop, OXON0AMKYBaNbHUIA  Komnpecop, TO  3miwyBanbHOrO  TUMYy).
NiTepaTypa, WO PEKOMEHAYETbCA, ANA BUBUYEHHA KypCy:
(1,2]

OnpautoBaHHA npown-

OEHOro Ha martepiany i

BUpiWeHHA 3aga4 [3
3a[1, 2]

9.

6. CamocrTiiiHa poboTa cTyaeHTa
Temn A0 camocCTiliHOi po60TH 3 NEKLINHUX 3aHATb:
IcTopin po3suTKy TTA aK Hayku (1 roa.).
roa.).
OnantoBanbHUii KoediuieHT (1 roa.).

cax (1 roa.)
TennoobMiHHMKM NOBEPXHEBOTO i 3MilLyBanbHOro TMnis (1,5roa.).

poboyoro Tina (1 roa.).

TepmoamHamiyHi giarpamu. NMpouecu 3 Tinamu, WO nepebyBatoTb B CNOKOI, Ta NOTO4YHI npoueck (1 roa,.).
BigMiHHICTb XapaKTEPUCTMK NpoLecy Bif, XapaKTepUCTUK cTaHy. MpadiuHe 306parkeHHA poboTtu i TennoTtn (1

BHyTpilWwHA eHepris AK GyHKLUiA cTaHy. BpaxyBaHHA aucunaTtuBHux edekTiB, O3Hakn HeobopoTHocTi (1 roa,.).

3B’A30K Mix 06’emHol0 (AedopmaliliHo) pob0oTOID, POBOTOK NEPEMILLEHHS | TEXHIYHO B MOTOYHMX NpoLe-

OcobnnBocTi Ten1o0o0b6MiHy B i30/1b0BaHii cuctemi. Mpouecy B Tenn1006MiHHUKax 3 TepTam i 6e3 TepTa no xoay

Heob0opOTHOCTI B NPAMMX LiMKNaX. EKBIBaNI@HTHUIM NPAMMIA | 3BOPOTHUIA UMKAM KapHo i horo 3HadeHHs (1 roa.).

10. XapakTepucTUYHi GyHKLIT | TPETIN 3aKOH TepMogMHaMIKW. YMOBW piBHOBArn npoctux Tin. NMpukaaam BUKopuc-

TaHHA 3ara/ibHUX TepMOANHaMIYHMX chiBBigHOWeEHb (1 roa,.).

11.MOHATTA NPO XapaKTepUCTUUHI PyHKLIT. MpaKkTUYHI HachigKkn. ABcontoTHe 3HaUYeHHs eHTponii (1 rog,.).
12.Tabanui TepmoanHaMiYHMX BNACTMBOCTEN iAeanbHUX rasiB. HaouHi rpacdivHi intocTpauii rasosmux npouecis.

1
1

HagkputnuHa obnactb cTaHiB (2 roa.)
3. TepmogmMHaMiyHi npouecu 3 peanbHUMK rasamu (1 rog,).
4.Mpouecu HarpiBaHHA Ta OXON0AKEHHA BOOroro nositpa B giarpami h-d (1 roa.).




MoniTnKa Ta KOHTPOIb

7. TMoniTMKa HaBYaZIbHOI AUCLMNNIHU (OCBITHBOrO KOMMNOHEHTA)

BMKnagayi Kypcy O4iKytoTb Bif, CTYAEHTIB aKTUBHOTO 3a/1y4yeHHA Ta 6e3nocepenHbol yyacTi y onaHyBaHHI an-
CUMMNIiHK, 30Kpema:

—  BigBiAyBaHHA 3aHATb, AOTPUMAHHS NPaBMA NOBEAIHKM HA 3aHATTAX (AKTUBHICTb, YHUKHEHHA TenedoHHUX
PO3MOB Nif, Yac ayAUTOPHMUX 3aHATb, 30CepPeaKEHICTb Ha MaTepiani 3aHATTA, BigKNOYEHHA TenedoHis, BU-
KOpUCTaHHA BiaNoBigHMX 3acobiB A5 onepaTMBHOro Nowyky iHpopmau,ii);perynapHuii nepernsg nosigo-
MJIEHb Ta BUKOHAHHA MPU3HAYEHUX 3aBAaHb; PeryaapHuin nepernag t1a obpobka NoBifoOMAEHb HA eNeKT-
POHHY NoLwTy;

— onepaTtuBHEe pearyBaHHA Ha 3anNuTK Ta MUTAHHA BUKIA[Au4a;

— camocTiiHe 0GOpPMNEHHA Ta BUKOHAHHA HeOobXiaHUX po3paxyHKis, Nnobyposa rpadikis Ta HANMCaHHA BU-
CHOBKIB 0 P06OTH; 4OTPUMAHHA Y3roAKEHMX 3 BUKIAAAYeEM NPaBUA NiATOTOBKKM, Ta NOAANbLLUOTO BUMpPa-
BNIeHHA (y pasi HeobxiaHOCTI) 3aBAaHb; iIHAMBIAYaNbHUIA TX 3aXUCT.

—  BYACHOIO 3Ja4el0 iHAUBIAYaNbHMX 3aBAaHb € 3aXMCT OTPMMAHUX Pe3ybTaTiB 3rigHO POo3Knady.

—  PO3YMiHHSA Ta AOTPUMAHHSA PENTUHTOBOI cMCcTEeMM OLiHIoBaHHSA (PCO);

—  [OTPMMAHHA NONITUKM AeANlalHIB Ta NepecKknagaHb;

—  AOTPMMAaHHSA NOMITUKM WOA0 akaaemiuyHoi JobpoyecHocCTi;

— iHWIi BUMOTMK, LLLO He cyrnepeyaTb 3aKOHOAABCTBY YKPAiHM Ta HOPMATMBHMM JOKYMEHTAM YHiBEpCUTETY.

8. Buau KOHTPOIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3y/bTaTtiB HaByaHHA (PCO)

MOTOYHMI KOHTPOIb: ONUTYBaHHA 3a Temamm, MKP

KaneHaapHWI KOHTPOAb: NPOBAAUTLCS ABiYi HA CEMECTP AK MOHITOPWUHT NOTOYHOrO CTaHY BUKOHAHHA BUMOT
cunabycy.

CemecTpoBUIA KOHTPOJIb: 3aiK.

YMOBU AONYCKY 0 CEMECTPOBOIO KOHTPO/IKO: MiHIMasibHO NO3UTMBHA OLLiIHKA 3@ ONUTYBAHHAMM, 3apPaxyBaHHA
ycix BuAiB pobit, BUKOHaHHA MKP, cemectpoBuin peiTuHr 6inbwe 30 6anis.

Cyma MaKcMManbHUX BaroBmx 6aniB KOHTPO/IbHUX 3aX0A4iB MPOTArOM CEMECTPY CKNAAAE :

R=Rc=Z r, = 100 6anis.

PelTUHroBa oLjiHKa CTyAeHTa 3 KpeaUTHOro Moy A GOPMYETLCA AK CYMA PEUTUHIOBMX BaniB ry, @ TAKOXK 3a0-

X04yBanbHMX 6ani. rs:

Rp=Zn+2Zr
CTyaeHTH, AKi Habpanu NpPoTAromM CeMecTpy PEWTUHT 3 KpeguTHOro moayns meHwe RD<25, 30608’A3aHi Ao
noyYyaTKy eK3ameHaLiHOoi cecii NigBUWNTN MOro, iHaKWwe BOHM He A0MYyCKaloTbCA A0 3aniKy i MalOTb akageMivyHy
3aboproBaHicTb.
CTyaeHTH, Wwo Habpann npoTarom ceMecTpy KinbKictb 6ani 25 < RD < 60 6anis 30608’A3aHi BUKOHYyBaTW 3a/i-

KOBY KOHTPObHY poboTy.

CTyaeHTH, siki Habpann NPOTArOM ceMecTpy PeNTUHT 3 aucumnniim RD 2 60 matoTb MOMKIMBOCTI:

—  OTPUMaTU 3a/1iKOBY OLLIHKY BiANOBiAHO HaBPAHOro PENTUHTY KaBTOMATOMY;

BMKOHYBATW 3a/1iIKOBY KOHTPO/IbHY PO6OTY 3 METOO NiABULLEHHSA OLiHKMK;

— Yy pa3i OTPUMaHHA OLiHKK, BINbLIOI Hi*K «aBTOMATOM» 3 PENTUHIY, CTYAEHT OTPUMYE OLiHKY 3a pe3y/ibTaTaMu
3a/1iKOBOT KOHTPO/IbHOT po60TY;

— Y pa3i OTPUMAHHA OLHKM, MEHLIOT HiX «aBTOMaTOM» 3 PEeMTUHIY, 3aCTOCOBYETLCA KopcTKa PCO — nonepea-
Hi PEATUHT CTYAEHTA CKaCOBYETLCA i BiH OTPUMYE OL,iHKY 3 YpaxyBaHHSAM pPe3y/bTaTiB 3a/1iKOBOI KOHTPObHOI
po6oTu.

Barosuit 6an 3anikoBoi KOHTPObHOI poboTn Ry, = 100 6anis. PoboTa mMicTUTL TpM 3aBAaHHA, 3 HUX ABa
TEOPEeTUYHUX i ogHe npakThuyHe. OLiHIOBAHHA KOXKHOrO 3aBAaHHS BMKOHYETbCA 3a 100 6anbHOO WKanoto, a nig-
CYMKOBA OLLiHKa BUBOANTLCA AK cepeaHboapudMeTUYHA TPbOX 3aBAaHb. MNpuKnag 3aBaaHHA HaBegeHU B Joaat-
Ky 2.

95-100 6aniB — CTyAEeHT A4EMOHCTPYE NOBHI i MiLHi 3HaHHA HaBYa/IbHOTO MaTepiany B 3agaHoMy 06cAsi, Heobxia-
HWIA piBEHb YMiHb i HABUYOK, NPABU/IbHO | 0BrPYHTOBAHO NPUIMMAE HEOBXiHI pilleHHS.

85-94 6aniB — CTyAeHT 3acBOOE B NOBHOMY 06cA3i pobouy nporpamy KpeaAnTHOro Moaynasa, NpPaBuibHO | 06rpyH-
TOBAHO BMKOPWUCTOBYE 3HAaHHA A1 BUPILIEHHA CTaHAAPTHUX i eAKUX HEeCTaHAAPTHUX 3aBAaHb.

75-84 6aniB — CTyAeHT 3aCBOKOE B NOBHOMY 06cA3i poboyy nporpamy KpeguTHOro Moayns, yMmie BUKOPUCTOBYBaA-
TM 3HaHHA ANA BUPILWEHHA CTaHAAPTHUX 3aBAaHb.



65-74 6aniB — CTyAEHT 3aCBOIB OCHOBHWIM TEOPETUYHUI MaTepian, YMi€ BUKOPUCTOBYBATM 3HAHHA A4 BUPILLEHHA
CTaHAAPTHWUX 3aBAaHb, a/ie A0MNYCKAE HETOYHOCTI, WO He € NepeLLKkoaoo A5 NoAanblloro HaByaH-
HS.

60-64 6aniB — cTyAeHT 3acBOiB c1abo OCHOBHUI TEOPETUYHUI MaTepian, AAE HENOBHI BiAMNOBIAI Ha TEOPETUYHI
3anuUTaHHA, NPW 3aCTOCYBaHHI 3HaHb 415 BUPIWWEHHA CTaHAAPTHUX 3aBAaHb A0MNYCKAE NOMUKMN, AKI
MOKe BUMNPaBUTK Nicia A0AATKOBUX 3anMTaHb abo 3ayBakeHb BMKAadaya.

<60 6aniB —  He3aCBOEHHS OKPEMMX pO3AaifiB poboyoi Nporpamm KpeanTHOro moayasa, He3aaTHICTb 3acTocyBa-
TM 3HAHHA Ha NPAKTULI, WO POBUTb HEMOXKAMBUM PO3B’A3yBaHHA HAWMPOCTIWKMX CTAHAAPTHMX 3a-
BAaHb; NOTPibHa goAaTKoBa poboTa Hag MaTepianom KpeauTHOro MoaynA.

3acTocoByeTbcs «KopcTka» PCO: 3anikoBa cknagosa Rs wWkKanu gopisHioe: Rz = 40 6aniB, He BpPaxoBylOTbCA
6anu 3a BiANOBIAj Ha 3aHATTAX | BUKOHaHHS 3aBaaHb MKP.
TaKMM YMHOM, MaKCMMa/IbHa KiNbKiCTb 6aniB Npu 34a4i 3aNiKy 3@ peMTUHIOBOIO LWKAJI0 3 ANCUMNNIHN CKNaJaE
Rp = Rc + R; = 60 + 40= 100 6ani..

Tabnvus BiaNoBiAHOCTI peUTUHIOBUX BaniB OLiHKaM 3a YHIBEPCUTETCbKOLO LLIKAJI0H0

Kinokicmo 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Jobpe
74-65 3a408BiNbHO
64-60 JoctatHbo
MeHwe 60 He3apgosinbHO
He BMKOHaHi ymoBM O0nNycKy He ponyweHo

LLikana 6aniB Ta BigNOBiAHI PiBHi OLLIHIOBAHHA 3 KOXXHOIO BUAY KOHTPOJIIO.
1.ModynbHa KoHMpoasbHa poboma. (10 6anis 3a Bcto poboTy)
Cknapaetrbca MKP i3 gBOX YacTUH BiANOBIAHO A0 TEPMIiHIB pybiXKHOro aTtecTauiiHOro KoOHTpoa. MicTutb

TPW 3aBAaHHA 3 TEOPIi i NPAKTUKM — OAHA 3343a4a | ABA TEOPETUYHUX NUTAHHA. KOXKHE NUTaHHA OUiHI0ETLCA 3a 10
6anbHotO WKanot. MigcyMmKoBa oLiHKa BUBOAUTLCA AK cepedHboapnudmeTnyHa. KoxkHa yactmHa MKP TaKox ou,i-
Hto€eTbCA 3a 10 6anbHOIO WKaNoto, a NiACyMKOBa OLiHKa BUBOAUTLCA AK cepeaHboapudpmeTnyHa.
«BigMiHHO», NoBHa Bignosiab (He meHwe 90% noTpibHOT iIHpopmauii) — 10-9 banis;
«a06bpe», AOCTaTHLO MNOBHA BiANoOBiAb (He MeHLWwe 75% noTpibHoT iHdbopmaLii), abo noBHa BiANOBIAb 3 HE3HAYHM-
MU NOMUAKaMK — 8-7 banis;
«3a40BiNIbHOY», HEMOBHa BiANOBiAb (He meHwe 60% noTpibHOI iHbopMaL,ii) Ta He3HaYHI NOMUNKK — 6-4 Hanis;
«He3aZ0BiNbHOY», HE3a0BIIbHA BianoBiab (He Bianosigae Bumoram) — 3-0 6ani..

2. MpakmuyHe 3aHAMmMsA (No 1 6any 3a poboTy Ha NPAKTUYHOMY 3aHATTI):
«BiAMIHHO», TBOpPYE PO3KPUTTS NUTAHb, BifIbHE BOIOAIHHA maTepiasom — 1 6an;
«p06pe», rnmboke po3KpuTTA NUTaHb — 0,7 6anis;
«3a[0BiZIbHO», HE AOCTATHbO NOBHE PO3KPUTTA NUTAHb, AOCTATHA pobOTa Ha NPaKTUYHOMY 3aHATTI — 0,5 6anu.

3. BuKoHaHHA camocmiliHoi pobomu i poboTN Ha KOHCNEKTOM Mif Yac IEKLiMHUX 3aHATb.
JleKkujiiHuni Kypc (poboTa Hag KOHCNEKTOM 3a KOXKHY neKujito no 1 6any 3a poboTy Hag, KOHCNEKTOM, 3aBAaHHA Ha
CpC 3a KOXKHe 3aBaaHHA no 1 bany):

«3apaxoBaHO», BUKOHaHHA 3aBAaHHA Y CTPOK — 1 6an;

«3apaxoBaHO», 3aBAaHHA BUKOHAHO, ane He y cTpok —0...0,5 6ana.

4. OnumysaHHA 3a memamu.
«BigMIHHO», TBOpPYE PO3KPUTTA NUTAHb, BifIbHE BONIOAIHHA MaTepianom — 1 6an;
«p06pe», rnmboke po3KpuTTA NUTaHb — 0,7 6anis;
«3a[0BiZIbHO», HE AOCTATHbO NOBHE PO3KPUTTA NUTAHb, AOCTATHA pobOTa Ha NPaKTUYHOMY 3aHATTI — 0,5 6anw.

5. /loMawHi 30800HHS.
«BiIMIHHO», TBOpPYE PO3KPUTTA NUTaHb, BiNlbHE BONIOAIHHA maTepianom — 1 6an;
«p06pe», rnmboke pos3KpuTTA NUTaHb — 0,7 6anis;
«3a[0Bi/IbHO», HE AOCTATHbO NOBHE PO3KPUTTA NUTAHb, AOCTATHA PObOTa Ha NPaKTUYHOMY 3aHATTI — 0,5 6anu.

6. 300X04y8a1bHI.




MNepenbayeHHi 3a0X04YEHHA 3@ HACTYMHI AOCATHEHHS:
BeaeHHA KOHCNeKTy nekuit — go 10 6anis

LLIkana 6aniB 3a BignNoBigHI piBHi OLiHIOBAHHSA 3 KOXKHOrO BUAY KOHTPOJIIO.

Bupa 3aHATbL KinbkicTb | XapakTep BUKOHAHHA Kinbkictb | Cyma
3aHATb 6anis

Nekuii 18 poboTa Ha 3aHATTI 1 18
MpaKTUYHI 3aHATTA 18 poboTa Ha 3aHATTI 1 18
JomalHi 3aBgaHHA 18 BUKOHAHHA 1 18
MogaynbHa KOHTpPO/IbHa poboTa 1 BMKOHAHHA 10 10
OnuTyBaHHA 3a TeMmamu 18 BiANOBIAb 1 18
CPC 18 BMKOHaHa CPC 1 18
Cyma 3a cemecTtp 100
3anikoBa KOHTpPOAbHa poboTa ‘ 1 BMKOHAHHSA i 3axmcT 100 100

Mpoueaypa oCKap>KeHHA pe3y/ibTaTiB KOHTPOJ/IbHUX 3aX0A4,iB

CTyAeHTU MatoTb NPABO i MOMXKAMBICTb NIAHATU Byab-AKe MUTAHHA, AKE CTOCYETLCA NPOLEAYPU KOHTPO/Ib-
HWX 3aXOAiB Ta OYiKyBaTW, WO BOHO Byae po3riAHYTO 3rigHO i3 Hanepes, BU3HaYeHUMK npoueaypamm (aeTanbHi-
we: https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAeHTN MatoTb NPaBO OCKAPMKUTU Pe3ynbTaTM KOHTPOJIbHUX 3ax04iB, ane 060B’A3KOBO apryMeHTOBaHO,
MOACHMBLUM 3 AKUM KPUTEPIEM He MOroAKyoTbCA BiANOBIAHO A0 OLiHOYHOrO NcTa Ta/abo 3ayBaKeHb.

Hopmun eTMYHOI NoBeAiHKN CTYAEHTIB i NpaLiBHUKIB BU3Ha4veHi y po3aini 2 Kogekcy yecti HauioHanbHoro
TeXHIYHOro yHisepcutety YKpaiHu «KUIBCbKMIA MONITEXHIYHUI iHCTUTYT imeHi Iropsa CikopcbKoro» (geTanbHiwe:
https:// kpi.ua/code).

9. JopatkoBa iHpopmauia 3 aucumunniHm (0CBITHBOro KOMMOHEHTa)
1. AducmaryiliHe HABYAHHA:

B ymoBax AMCTaHLIMHOIO peXXMmy OpraHisauia oCBiTHbOro NpoLecy 34iNCHIOETLCA 3 BUKOPUCTAHHAM TEXHOJI0-
ri AUCTAHUIMHOIO HaB4YaHHA: NAAaTGOPMM AMCTaHLIAHOTO HaB4YaHHA «CiKOPCbKUM» Ta «ENEKTPOHHWUIA Kamnycy.
HaB4anbHMIM Npouec y ANCTaHLIMHOMY pPeXMMI 34iMCHIOETLCA BiANOBIAHO A0 3aTBEPAKEHOr0 PO3KNAAY HaBYab-
HWX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4aCHUX PecypciB NPoBeAeHHA OHANH-3ycTpivel (opraHisaLis
Bigeo-koHdepeHLin Ha naatdopmi Zoom).

2. Has4aHHA 8 ymo8ax Npaso8o2o pexcumy 80EHHO20 CMAHY:
— nepepbavae npoBefeHHA YCiX BWUAIB 3aHATb AMCTAHUIAHO (3 BUKOPUCTAHHAM CUMHXPOHHOI abo acCMHXPOH-
HOi Mogeni OocBiTHbOI B3aemogii), y BignosigHocTi A0 PernameHTy opraHisauii ocBiTHbOro npouecy B AucTa-
HUiMHOMY pexumi Ta oNoXKeHHA NPo aMcTaHUinHe HaBYyaHHA B KMl im. Irops CikopcbKoro;
— KiHUEBi TePMiHM BMKOHAHHA iHAMBIAyaNbHMX 3aBAaHb i 3aBAaHb CaMOCTIIHOT PpO6OTU NepeHOCATLCA Ha KiHeupb
cemecTpy (3 060B’A3KOBUM BUKOHAHHAM i 3aXMCTOM);
— Y PEUTUHIOBY CUCTEMY OLLIHIOBAHHA BHOCATHCA 3MiHM CTOCOBHO HapaxyBaHHA WTpadHUX Hanis 3a He CBOEYAcHe
BMKOHaHHSA 3aBAaHb: WTpadHi 6aamn He HapaxoBYOTbCA.

3. [nAa cTyaeHTIB icHYe MOXAMBICTb 3apaxyBaHHA (Y BUrNa4i AoaaTkoBux 6anis Ao peltuHry ao 10 6a-
nis):
— cepTudiKaTiB NPOXOAMKEHHS AUCTAHLIMHUX YU OHNAMH KYPCiB 32 TEMATMKOK AUCUMNIHYK;
— cepTudikartis, AKI NiATBEPAXKYIOTb Y4ACTb Y HAYKOBO—NPAKTUYHMX i HAYKOBUX KOHPEPEHLiAX 33 TEMATUKOIO
ANCUUNNIHN.


https://osvita.kpi.ua/2020_7-170
https://document.kpi.ua/files/2020_7-170.pdf
https://osvita.kpi.ua/2020_7-170
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Lopartok 1

Mepenik 3aniKOBUX NUTAHb

MpegmeT i meToa TeXHIYHOT TEpMOgMHAMIKN.

Pobota i TennoTa - Agi popmun eHeproobMiHy MixK Tinamu.

TepmogmHamiyHa cuctema i ctad TAC. TepmoanHamiyHa cuctema i 30BHILWHE cepesoBuLLe.

Poboue Tino. Bugm poboumnx Tin. TepMmoAnNHAMIYHMIA CTaH Tifl | MOro XapaKTEPUCTUKN.

PiBHOBaYXHWI CTaH TiN i piBHAHHSA CTaHYy.

TepmogmHamidHWUI npoLuec

3MiHM cTaHy Tin Ta ix ocob6amBocCTi. PiBHOBa*KHa, He PiBHOBAXKHa i yMOBHO PiBHOBaXKHa 3MiHa CTaHy Tin.
Oucunauia pobotu i i mipa. Tennota TepTs.

TepmogmHamiyHi npouecw i ix Buaun: agiabatHii He agiabaTHi, Kpyrosi i HEKpYTOBi, 060POTHI | HEOBOPOTHI.

. BU3HaueHHs KinbKoCTi poboTH | TENNOTK B PIBHOBAXKHMX NpPOLLECaX.
. KinbKicHa mipa mexaHi4yHOI Ta TeNN0BOI B3aEMOAIT Yepes BiANOBIAHI y3arasbHEHI CUAN | KOOPAUHATK NpuU

PiBHOBaXHMX 3MiHax cTaHy Tin. BigobpakeHHs B LMX CMiBBIAHOWEHHAX €AHOCTI Npupoaun pisHMX Gopm
pyxy.

Pi3Hi dbopmM BUparKeHHA KiIbKOCTI MexaHiyHOT poboTK B NpoLecax Npu piBHOBaXKHMX 3MiHax cTaHy pobo-
yoro Tifla - poboTta 06’emHa (gedopmadiliHa), nepemiweHHsa i TeXHIYHa.

BW3HaueHHs KinbKocTi poboTH i TENAOTH B NpoLLecax 3 TEPTAM.

Bupasu KinbKocTi poboTh Npn YMOBHO PiBHOBAXKHUX 3MiHaX CTaHy 3 BpaxyBaHHAM NpoABy Aucunaduii.
Y3aranbHeHe PiBHAHHA KinbKocTi poboTn. Cnocobu 06UYNCNEHHA KiIbKOCTI TENAOTU B TEPMOAMHAMIYHNX
npowecax.

TennoemHoCTI Tina - gilicHa i cepeiHs, macoBa (NMToma), MonapHa i 06’emHa, i30b6apHa i i3oxopHa.
MepLwnii 3aKOH TEPMOANHAMIKM ANA 3aKPUTUX CUCTEM.

3MicT i OCHOBHI popmyItoBaHHA NepLUOro 3akoHy. KopoTKa icTopMyHa A0BigKa PO3BUTKY AOCAIAXKEHD, AKI
BM3HAYWIM CYyTb NEPLUOrO 3aKOHY.

dinocodcbKe 3HAYEHHA 1-r0 3aKOHY.

BHYTpiLWHA eHepria AK QYHKLIA CTaHy.

AHaniTM4YHI BUpasn 1-ro 3aKoHy AN1A 3aKPUTUX cUCTeM - Yyepe3 aedopmaliliHy poboTy i poboTy nepemi-
LLLEHHA.

PiBHAHHA NepLIOro 3aKoHy TEPMOANHAMIKM ANA CTaliOHapHUX NOTOYHMX Npouecis (anrebpaiyHa popma).
EHeproobmiH BiaKpUTOI cucTeMM 3 OTOYEHHAM B GOPMi TENNOTU, TEXHIYHOI POBOTH | 3 MOTOKOM PEYOBUHM.
Po6oTa npolToBXyBaHHA. BuBeaeHHnA piBHAHHA eHeprobanaHcy. BpaxyBaHHA ANCUNATUBHUX edeEKTIB.
PiBHAHHA NepLIOro 3aKoHy TeEpMOANHAMIKM /15 CTalioOHapPHUX MOTOYHUX Npouecis (MoayibHa dopma).
BuBeaeHHs piBHAHHSA, Moro ocobamBocTi. 38’A30K MixK 06’emHot0 (aedopmauiliHoo) poboToto, poboToto
nepemMileHHA | TEXHIYHOK B MOTOYHMX MpOLEecax.

3acToCyBaHHA NepLIOro 3aKOHY A0 LMKAIYHUX NPOLECIB.

BuBeaeHHs piBHAHHA Ana uMknis. OcobaMBOCTI MOro 3anucy Ans NPAMKUX | 3BOPOTHUX LIMKANIB.

OuiHKa edeKTUBHOCTI MPAMMX i 3BOPOTHUX LMKAIB 33 4ONOMOroto KoedilieHTiB NepeTBOPEHHS.
TennomexaHiyHU KoedilieHT (MpaMi UMKAN), XONOAUNbHUI KoedilieHT (LMKAN XON0AUNBHUX YCTaHO-
BOK), OnantoBasbHUIM KoedilieHT (MKW TENIO HACOCHUX YCTaHOBOK).

3acTocyBaHHA 1-ro 3aKOHY TEPMOAMHAMIKN ONA CTaLliOHAPHUX NOTOYHUX NPOLLECIB A0 TENNOTEXHIYHUX
NPMUCTPOIB.

OcobmnBOCTI CKNaflaHHA eHepreTUYHMUX BanaHciB Ha 6asi PiBHAHHA B YaCTKOBIM | MOAyNbHiN dopmax.
Cxemu fji npu cknagaHHi eHeprobanaHcis.

EHepreTnyHi 6banaHcu agiabatHmMx mawmnH (TypbiH, Komnpecopis), TeNN1006MiHHMKIB MOBEPXHEBOTO i 3Mi-
LUYBA/IbHOIO TUNiB, OX0N04KYBa/IbHOrO KOMMNpecopa.

EHTpoNina i Apyrnii 3aKoH TePMOANHAMIKN.

3MicT gpyroro 3aKoHy i 1oro ¢opmytoBaHHA.

MpUHLMN iCHYBaHHA TEPMOANHAMIYHOT TEMMEPaTypu i eHTPONIT AK YHKLIM CTaHy Ta MPUHLUMUN HEMOXKAU-
BOCTi 3MEHLUEHHA CYMapHOI eHTPOoNii i301b0BaHUX TEPMOMHAMIYHUX CUCTEM.

O3HaKu NpoTikaHHA peanbHUX (He0bOPOTHUX) | 06OPOTHMX NpoLecis. Hemoauei npouecy.

OCHOBHi NpMYNHK HeobopoTHOCTI NpoueciB. O3HaKM HEOBOPOTHOCTI. Y3aranbHeHe TepTA.

Ocob6mnBOCTi B3aEMONepeTBOPEHb TEN10TH | poboTu.

MepeTBOpPEHHA TENAOTM B POBOTY. BiuHMIA ABUIYH 2-poay.
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MNepeTBOpEHHA poboTH B TenN0Ty. Ocob6aMBOCTI TENN00OMIHY B i30/1bOBaHIN CUCTEMI.

3actocyBaHHA 1-ro Ta 2-ro 3aKoHiB TepMmoanHamikM A0 agiabaTHMX MallKH Ta TeNI00OMIHHMKIB.

MpUYMHU HeOBOPOTHOCTI NpOLLECiB, WO NPOTIKalOTb B agiabaTHUX MalLMHAX Ta TeNA000MiHHMKAX.
OcHoBHi HEOBOPOTHOCTI, AKI NiANATalOTb BpaxyBaHHIO B TEPMOANHAMIYHOMY aHanisi.

O60poTHMIN (agiabaTHWIN PIBHOBAXKHWMI, i30EHTPOMHUI) Ta HEOBOPOTHWUIN NpoLecu B afiabaTHMX mallu-
Hax.

BigHOCHMI BHYTPILWHIN K.K.4,. agiabaTHOI TypbiHKW Ta agiabaTHOro HarHitava.

Mpouecu B TeN1I006MiHHMKaX 3 TepTaMm | 6e3 TepTa no xoay poboyoro Tina.

BpaxyBaHHSA KiHLEBOI pi3HUL TeMNepaTyp MiK NOTOKamMmM poboumXx Tin 3a 4ONOMOroK cepeaHix TepMmoam-
HaMiYHUX TeMnepaTyp.

Lpyruii 3aKoH i LMKAiIYHI npouecn

3aranbHi BiZOMOCTiI MPO TEPMOLUHAMIYHI LMKAK: NPAMI | 3BOPOTHI, 060pOTHI | HEOBOPOTHI (peanbHi), ige-
aNbHi.

3actocyBaHHA 1-ro Ta 2-ro 3aKOHiB TEPMOANHAMIKM A0 NPAMUX Ta 3BOPOTHUX LUKAIB, OCHOBHI BUCHOBKMW.
O60pOTHMI | eKBIBaNEHTHWUI LMKAN KapHO

O60poTHUI LMK KapHO AK LKA FpaHMYHOT epeKTUBHOCTI B MexXax 3aAaHux TemnepaTyp rapsyoro (Tr) Ta
xonoaHoro (Tx) axepen.

Mpamuii i 3BO0POTHUI UMKAN KapHO. EKBIBaNEeHTHUI NPAMMIA | 3BOPOTHUIM LMKAN KapHO i MOro 3Ha4eHHs.
OndepeHrLitHi piBHAHHA 418 KANOPUUYHUX BENNYNH.

OndepeHrLiltHi piBHAHHA TEPMOANHAMIKM, iX MPU3HAYEHHA | METOAMKA CKNALaHHS.

BuXigHi TepMoANHAMIYHI CMiBBIAHOLWEHHSA - AgndepeHLiany XapakTepUCTUUHUX GYyHKLUiN. PiBHAHHA MakKc-
Bena.

OundepeHuinHi piBHAHHA gnAa eHTponNii, TENJOEMHOCTI, BHYTPILWHbOI eHeprii Ta eHTanbnii Tin.

O6uncneHHa s, h 3a 4ONOMOroH TEPMIYHUX PIBHAHb CTaHY.

TennoemHocTi (Cp, Cv) Tin.

TepMmiyHe piBHAHHA CTaHy Ta TENNOEMHICTb igeaNbHUX rasis.

di3nyHi ocobAnBOCTI ineanbHUX rasiB K rPaHUYHOrO CTaHy rasonoAibHNX PEYOBUH.

TepmiyHe piBHAHHA iAeanbHUX rasis.

Ocob61MBOCTi TENNOEMHOCTI ieaNbHUX rasiB No AaHUM MOIEKYNAPHO-KIHETUYHOT Ta KBAHTOBO-CTaTUYHOI
Teopii.

3anexHictb TennoemHocti Cp, Cv igeanbHoro rasy Big remnepatypu, 06’emy i TUCKY.

KanopuyHi napameTpu igeanbHMX rasis Ta 3miHa ix B NpoLLeci.

BuxiaHi andepeHuiiti Ta iHTerpanbHi piBHAHHA ANA BHYTPIWHbOI eHeprii, eHTanbnii i eHTponii.

PiBHAHHA anA 064McneHHA u, h, s. Bubip noyaTky Bianiky AnA KANOPUYHMX MAPAMETPIB.

Tabaunui TepmoamMHaMiYHMX BAAaCTUBOCTEN ifeanibHUX rasis.

PiBHAHHA TEPMOANHAMIYHMX NPOLLECIB 3 iAeaNbHUMM razamu.

PiBHSAIHHA OCHOBHUX TEPMOAMHAMIYHMX NPOLECIB - i306apPHOTO, i30XOPHOr0, i30TEPMIYHOTrO, i30€HTPOMNHO-
ro.

CniBBiAHOLWEHHA MiXK NapameTpamm KpaiHix CTaHiB NPoOLECiB.

MoniTponHi npouecu Ta ix aHanis. EHepreTUYHi pe3ynbTaTy ra3oBUX NPOLLECIB.

O6uncneHHs TeNNOTH Ta PisHOro BMAY PObiT B TEPMOANHAMIYHUX NPOLLECAX 3 iAeaNbHMM Fa30M.

HaouHi rpadiuHi intocTpauii rasosux npouecis: p-v, T-s giarpamu i cxemm eHeprobanaHcis.

3aranbHi BN1aCTUBOCTI peasibHMX rasis.

KinbKicHi i AKiCHi BiAMIHHOCTI peanbHUX rasis Bifg, iAeanbHMX.

TepMmiyHe piBHAHHA CTaHY peanbHOro rasy.

Po3paxyHKM KaNOPUYHUX BAACTUBOCTEN peanbHUX rasiB Mo TEPMiYHOMY PiBHAHHIO CTaHy.

®asosi giarpamu p-v, p-T.

Mpouec napoyTBOPEHHA NPU CTANIOMY TUCKY | MOro XapaKTepPUCTUKN.

TpiltHa TouKa. KpUTHMYHI ymosu.

Bonora Hacn4yeHa napa. CTyniHb CyXocCTi.

Tennotn dpasosux nepexogqis. PiBHAHHA KnanelipoHa - Knaysiyca. HagkputuyHa o61acTb CTaHiB.

Tabnuu,i i giarpamu ana rasie i pignH. 3MICT i CTPYKTYpa Tabanub TEPMOAMHAMIYHUX BN1ACTUBOCTEN BOAM i
BOAAHOI Napw.

0O6uncneHHa TepMoaMHAMIYHUX BIACTUBOCTEN BOJIOrOi Hacn4yeHoi napu. T-s i h-s giarpamu BoasaHoi napu.
TepmogmMHamiyHi npouecu 3 peanbHMMKU razamu.

Po3paxyHKu npoLeciB 3MiHW CTaHy BOAAHOT Napu 3a Zonomoroto Tabaunub Ta giarpam.

Cknag cymilli Ta TePMIYHi PiBHAHHA.

CKnapg, ra3oBoi cymiwi, cnocobu ii 3aBaaHHsA. NepeBeneHHs CKnagy rasoBoi CyMilli Big, 3aBAaHHS B O4HUX



YaCTKax B iHLUI.

92. O6uMCNeHHsA yIBHOIO MOAS i ra3oBoi cTanoi cymiwi. Mogenb igeanbHoi ra3oBoi cymiui.

93. NapuianbHWUM TUCK. 3aKoH [anbToHa. TepMiuHi piBHAHHA CTaHY CyMiLLi i OKpeMUX ii KOMNOHEHTIB.

94. NapuianbHK 06’eM. PiBHICTb MONAPHUX | 06’EMHMX YACTOK, LLO BU3HAYalOTb CKAAZ CyMiLLi.

95. Bu3HayeHHA napuianbHUX TUCKIB rasis, WO BXOAATb A0 CKAa4y CyMiLli.

96. KanopuyHi xapaKkTepuCTUKKU ra3oBoi CyMiLi.

97. O6uYMCNeHHs KasopPUYHUX XapaKTEPUCTMK ra3oBoi CyMmilli: BHYTPIiLWHbOT eHeprii, eHTanbnii, eHTponii i Ten-
noemuocrTi (Cp, Cv). EHTponisa 3milwyBaHHA.

98. Maporasosi cymiwi i Bosore nosiTpA. Napora3osi cymilli, BU3HaYeHHA Ta OCHOBHi 3aKOHOMIPHOCTI.

99. XapaKTepUCTUKKN BONOTOro NoBiTpA: abcontoTHa, MakcMManbHa abcontoTHa Ta BiZHOCHA BOIOFICTb; Temne-

paTypa TOYKM POCK, BOJIOTOBMICT.

100. [Oiarpama h-d gns sBonororo nositps.

Jopatok 2

MpuKnag 3aBAaHHA 3a1iKoBOI poboTH

1. Budu pobomu. AHanimuyHuli supaz pobomu mepmoOUHAMIYHOI, PO3WUPEHHSA, CMUCKAHHSA, re-
PEMIUWYBAHHA, MEXHIYHOI.

2. OcHo8HI npoyecu 3mMiHU cmaHy 800aHOI napu. 306paxceHHsA npouecis y P-v, T-s, h-s KoopoOuHamMax.
Tennoma i poboma.

3. lMosimps 06’emom 8 M npu noyamkosux napamempax P,= 0.09 Mfla, t,;= 20 °C cmuckaemocs 3a
ymosu cmasoi memnepamypu 0o mucky 0.81 Mfla. BuzHayumu KiHyesuli 06 'em pobo4yozo mina, pobomy i
mensaomy rnpouyecy.
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