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CTYIEHTIB 3a cremianbHicTio "TeruioeHepreruka”. B mporeci BHBUEHHS HaBYalbHOI IUCHHUIUIIHK Bu
03HaOMHTECH 3: OCHOBAMH Teopii Teruionepenadi (0a30Bi 3aKOHU TEOPii TEIJIONPOBIIHOCTI, KOHBEKTUBHOTO
TEIUI00O0MIHY, TEIUIOOOMIHY BUIIPOMIHIOBAHHSM, TH)KEHEPHI METOJM PO3PAXYHKY ISl eJIeMEHTapHUX MPOLECiB
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Kypc mae Ha meti chpopmMyBaTH Ta PO3BUHYTH HACTYIIHI KOMIIETEHTHOCTI CTYJA€HTIB:

1. InTerpajbHy (3TaTHICTH pO3B'I3yBaTH CIICMiaNIbHI 3aBAaHHSI Ta MPAKTHYHI MpoOIeMHU B Tamysi
TEIJIOMAaCOOOMIHHUX MPOLIECIB HAa OCHOBI 3aCTOCYBaHHs 0a30BUX 3HAHB Ta MPAKTUYHUX HABUYOK 3 TUCIIUILIIHH).

2. 3aranbHi (3MaTHICTh BUSBJIATH, CTABUTH Ta BUPINIyBaTH NPOOJEMH, MPOBOIUTH JOCITIKCHHS Ta
aHaNI3yBaTH OTPHUMaHi Pe3yNbTaTH NMPH TEIUIOTEXHIYHUX PO3paxyHKax; 3MaTHICTh PO3POONATH Ta YIPaBISATH
MPOEKTaMH, a TAKOXK OIIHIOBATH Ta 3a0€31eUyBaTH SKiCTh BUKOHYBaHUX POOIT).

3. ®axoBi (31aTHICTH MPOAEMOHCTPYBATH 3HAHHS 1 pO3yMiHHS (POPMYBAHHS 1 3aCTOCYBaHH MaTeMaTHYHUX
MIPUHIAIIB 1 METONIB, HEOOXiMHUX B TEIIOCHEPTeTHYHIN Tally3i; 3[aTHICTh 3aCTOCYBaTH PO3YyMIHHS NHTaHb
BUKOPHCTAaHHS TEXHIYHOI JIITEpaTypu Ta IHIMMX JDKepen iHdopmallii B TeIIOeHEepPreTHIHINA Tay3i; 34aTHICTh
aHaJI3yBaTH 1 PO3pOOUTH 3aXOH 3 MiABUILECHHSI SPESKTUBHOCTI CUCTEM 1 KOMIIOHCHTIB HA OCHOBI BUKOPUCTaHHS
AHATITHYHUX METO/IB 1 METO[iB MOJISTIOBAHHSI B TEIUIOCHEPTeTUIHIN rary3i).

Yomy BH MaeTe o0paTH e Kypce?

SBuma TemIoo0MiHy, SIKI CIIOCTEpIiraroTbecs B MPHUPOJI 1 TEXHIll BKIIOYAIOTH B cede, SK MpaBHIIO, BCi
eJIEMEHTapHI CII0cCOOU TIePEHECEHHS TeTUIOTH.

Bakaere 3HATH SIK BUHUKAIOTH Ta MPOTIKAIOTh MPOIIECH TEIIO- 1 MacOOOMIHY, TOII BaM MOTPiOHO came 11e!

Bin 3mobOyBauiB ouikyeTbcs: 0a3oBe po3yMiHHA (Pi3uKH, Ximii, BHIOi MaTeMaTHKH, TEXHIYHOI
TEPMOJIUHAMIKH, T'iAPOra30AUHAMIKH.

Komanpna BukiamaviB i Bamii kojerd OynyTh TOTOBI HajgaTH OyAb-SIKYy JOTIOMOTY 3 JISIKMMHU 3 HaHOUIBII
CKJIQIHUX aCIeKTiB KypCy IO eNeKTPOHHIH MMOIITi, i 0COOUCTO — y poOoumii yac.

Orasp kypey

Ieit Kypc BUBUAETKCS IBa CEMECTPH 3 BEPECHS 10 IpyAcHb (1 ceMecTp) Ta 3 JIFOTOTro MO TPaBeHb (2 ceMecTp),
JIa€ CTYACHTaM IPEJACTABICHHS MPO OCHOBHI 3aKOHOMIPHOCTI TPOIIECIB TEIIOOOMiHY, METOJIB aHAJi3y Ta
IHKEHEePHHUX MIAXOMIB 0 PO3PaxXyHKY TETUIOOOMIHHHMX MPOIECiB, MOHSATTS PO MAacOOOMIHHI mporecHu Ta ix
3B’S130K 3 TETUIOOOMIHOM.

Kypc cknagaerses 3 omHiel nekuii Ha THXKIEHb, OJHOTO MPaKTHYHOTO 3aHTTS pa3 y ABa TwxHi (1 cemectp)
Ta 3 OJIHI€T JIEKIi1 Ha THXJIEHb, OJHOTO TPAKTHYHOTO Ta JIAOOPATOPHOTO 3aHSATTS pa3 y JiBa THXKHI (2 ceMectp).
BiH cynmpoBOKY€ETECSI TEKCTOBUM MaTepiajloM Ta TPyHOBHUMHM 3aBIaHHSIMU. CTYAEHTH MaTHMYTh MOKJIHMBICTh
3aCTOCOBYBATH OTPUMAaHi 3HaHHsI Ta BUPIIIYBaTH MPAKTUYHI 3aBJaHHS MPOTATOM 00TOBOPEHB B ayAUTOPIi.

[IpoTsiroM BUBUYEHHS Kypcy CTYA€HTH HaOyIyTh 3HaHHA HPO: 3aKOHH Teopil TEIUIONPOBITHOCTI,
KOHBEKTUBHOTO TEIUIOOOMiHY, TEIUIOOOMIHY BHUIIPOMIHIOBAHHSM, IHXCHEPHI METOAU PO3PaxXyHKy JJis
€JIEMEHTapHUX MPOIECIB TEIUIOOOMiHY, 3aKOHOMIPHOCTI TEIUIOOOMiHY TpW KHUIIHHI Ta KOHJCHCAIlli YHUCTHX
PEYOBHH, METOIM aHaNi3y CKIQHOTO TEIUIOOOMiHY, BUJIHM TEIJIOOOMIHHHX amapariB Ta METOJH iX PO3PaxyHKY,
METOJI! 3MiHU IHTEHCHUBHOCTI TEIIOOOMiHY, OCHOBH TEILIO- 1 MacOOOMiHY B JIBOKOMIIOHEHTHHX CEpEIOBHUINAX,
npu $a3zoBUX MEPEXoiax, MPH XIMIYHUX PeaKIisX.

[IpakTryHi 3aHATTS epen0avaroTh PILICHHS 3a/1a4 HAa OCHOBHI MIPOLIECH IIEPEHECEHHS TEIUIOTH Y IPOCTOPi.

JlaGopaTtopHi 3aHATTS Kypcy InepeadayaroTh MPOBEACHHS Ta BHUKOHAHHS JIA0OPATOPHHUX POOIT MPOTIrOM
ceMecTpy.

Pecypcu kypcey

[Hdopmaris mpo Kypc po3MillieHa Ha CaiiTi Y HIBEpCUTETY
http://kart.edu.ua/department/kafedra-ttdem/disciplini-ta-specialnosti.
HonatkoBuii MaTepiai Ta MOCHJIAHHA Ha €JIEKTPOHHI pecypcH JOCTYIHI Ha caiTi YHiBepcHTETy y

po3aini «JlucraHiiline HaBYaHHS
https://do.kart.edu.ua/ .
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Jlexuii

3microBuii moayJas 1.

OCHOBHI MOHATTH.

[Ipeamer 1 3MmicT Kypey «TemmomacooOMiH», HOTO B3a€EMO3B'S30K 3 IHIIUMH JTHACIHILTIHAMH.
[Iporecu TeronepeHocy Ta TemI000MiHHE 00IaHAHHA B TEXHIIl, B PI3HUX TalTy3siX MPOMHCIOBOCTI,
Ha TPAHCIOPTi, B KOMYHJIBbHIN cepl. 3HAYeHHS 1 AKICTh PE3YJIBTATIB, OJICPKYBAaHUX 3a JIOMOMOTOIO
Teopii TemmooOMiHy. IIOHSATTS TpPO eneMeHTapHi Ipolecax Iepelnadi Teruia: TeIUIONpPOBIAHICTS,
KOHBEKTHBHHH TEIJIO00MiH, MPOMEHUCTUH TETNI000MiH; (Pi3UYHI OCHOBHU €JIEMEHTAPHOTO TETIOOOMIHY.
TennoBignaya, Teronepenaya, HOHITTS CKJIAIHOTO TEINIOOOMIHY.

3microBuii Moayab 2.

OcCHOBHI 0/10:KeHHSI Teopii TeNnJI0NPOBiIHOCTI.

MexaHi13M TEIIONPOBITHOCTI B PI3HUX PEYOBHHAX, MAKPOCKOTIIYHA MOJIEIb TEIUIOMPOBITHOCTI.
TemmnepatypHe nosie i #oro pi3HOBHIU. TEIUIOBHIA MOTIK 1 MIUTBHICTH TEIUIOBOTO MOTOKY. 3akoH Dyp'e.
KoedimienT TemmonpoBiIHOCTI, HOTO 3aJeXKHICTh BiJl pi3HUX ¢akTopiB. JudepeHmiaibHe piBHSIHHS
TEIUIONPOBITHOCTI, WOTO BUBEACHHS 1 aHaji3, BHUJ pIBHAHHA s pi3HUX yMoB. KoedimieHTt
TeMreparyponpoBigHocTi. KpaiioBi yMOBU ISl TIPOIIECiB TEIUIONPOBITHOCTI (YMOBU OJHO3HAYHOCTI).
I'pannyni ymMOBU ISl AUQEPEHIIATBLHOTO PIBHIHHS TEIUIONPOBiTHOCTI. OIS METOMIB BHPIIICHHS
nudepeHIiaIbHOTO PIBHSAHHS TETUIONPOBIAHOCTI.

3micToBuii MOaYJIb 3.

TennonpoBigHicTh i Tenuionepenaya Npu CTallioHAPHOMY Pe:KMMI.

Bunu ognoBumipHux Tin. [lepenada temia yepes IUIOCKY CTIHKY: pO3MOALT TEMIIEpaTyp, BIUIUB
3MIHHOCTI Koe(ilieHTa TeronpoBigHocTi. Po3paxyHok TernoBoro notoky. KoedimieHnT Teronepenadi
1 TepmiuHuii omip. bararomaposa minocka crinka. [lepenaya Tera uepe3 UMIIHAPUYHY CTIHKY: PO3IOILI
TEeMIIepaTyp, BIUIUB 3MIHHOCTI Koe(illi€HTa TeIUIONpOBiAHOCTI. PO3paxyHOK TEIJIOBOTO IOTOKY.
KoedimienT Temonepenadi i repMiuHuii onip. baratomiaposa nuiiHApHYHA CTIHKA, KPUTHYHUM T1aMeTp
ctinku. [lepenaua tenna yepe3 chepuuny cTinky. BpaxyBanHs BIuBy opeOpenus. TemnonpoBigHICTb
IPU HAABHOCTI BHYTPILIHIX JOKepesl TeIula: IUIaCTHHA, KPYroBUM LWIIHApP, LWTIHJIPUYHA CTIHKA.
3HaueHHs pe3yNbTaTiB, OTPUMAHUX JJIsl OJHOBUMIPHUX TU1 B 1H)KEHEPHIN MPaKTHULl, iX BUKOPUCTAHHS
U1 PO3paxyHKY TEIUIONPOBIAHOCTI B TiJIaX CKJIaaHoi hopMmu.

3micToBuii MOayJIb 4.

OCHOBHI N0/10:KeHHSI KOHBEKTHBHOTI'0 Ten1000MiHy. OCHOBM Teopii NpoMizkHOT0 1Iapy B
riipoaMHaMuui i TenJionepenayi.

KonBekTuBHMII TEMIOOOMIH SIK CYKYMHICTh MOJSPHOTO 1 MOJIEKYJSPHOTO TIEPEHOCY.
TemnoBignaya. 3akoH HeloroHa-Pixmana. KoedimieHT TemnoBignayi, IOKanbHUM 1 cepenHii
koe¢inieHTd. OCHOBHI BUIIAJAKHU TEIJIOBIAJayi: TEIJIOB111a4a B 0HO(GA3HUX pIAUHAX, NpU (Ha30BUX 1
XIMIYHUX TEPETBOPEHHSX, NMPU BUMYIIEHIH Ta NpUpoaHOi (BiibHIN) KoHBeKIii. OCHOBHI (¢i3nyHI
nmapameTpH, CyTT€EB1 JJIA MPOIeciB Tedil 1 TeruioBiaaadi. [IoHATTS mpo TiApoAMHAMIYHUHN 1 TETUIOBUN
OpoMibKHUM 1mapu. BrumB Ha TteruiooOMiH ¢opmu Tewii piguHM (1amiHapHa 1 TypOyJeHTHa).
VYcepennenHss mBuakocte 1 TemmepaTyp. Cucrema audepeHIialbHUX PIBHSIHb KOHBEKTHBHOI
TEIUIOBiA/1adi. Y MOBHU OJHO3HAYHOCTI.

3microBuii MoayJs 5.

OcHoBH Teopii mogidoHOCTI Ta MOAeTIOBaHHSA (Pi3UYHMX SIBUIIL

3nayeHHs teopii mnoaiOHocti. IlpuBenenHs naudepeHLiaTbHUX PIBHSIHb KOHBEKTHBHOTO
TEIUIO0OMIHY 1 YMOB OJHO3HAYHOCTI A0 Oe3po3MipHOro BUrsiy. OCHOBHI Kputepii MoAiOHOCTI
nporeciB Tersonepenaydi. KpurepianpHi piBHSHHA. 3arajibHi yMOBH MOJIOHOCTI (Di3UWYHUX MPOIIECIB.
Kpurepii Bu3HauanpHi 1 Ti, [0 BU3HAYAKOTHCA. BracTuBOCTI momiOHMX mporieciB. MeTonu aHamizy
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po3MipHocTeii. CyTHICTh MOJEIOBaHHs. YMOBH TOMIOHOCTI MpoOIeciB y 3pa3ky 1 moxeni. Pi3u4HO
OJHOpiZHE 1 HEeoAHOpigHEe MojentoBaHHA. HabOmikeHe MopenroBaHHsS. YCEpeAHEHHS Koe]ilieHTiB
TEIUIOBIa9l, TEMIIEpAaTypU PIAUHU TI0 TIEPETHHY 1 JOBXKHWHI KaHATY, JIOKAIBHOTO TEMIIEPaTypPHOTO
Haropy Io JOBXHHI KaHaly. BuzHauanbHi mapameTpH (Temiieparypa, po3Mmip) i ix Bubip. Y3arajibHeHHS
JOCITITHUX JaHUX B KPUTEPIAX 1moao0u. OTpuMaHHS 1 BUJ EMIIIPUYHUX PIBHSHb.

3microBuii MmoayJsb 6.

TennoBigaaya npy 30BHIIIHLOMY BUMYIIIEHOMY O0TiKaHHI IOBEPXOHb.

6.1. TemoBianaya npyu BUMYLIEHOMY OMHUBAHHI IJIOCKOT IOBEPXHI.

CrpykTypa rigpoauHamiuHoro i TterioBoro npoMikHux mapiB (III). BusHaueHHs Mex
naminapHoro i TypoynentHoro I1II. CrmiBBiZHOIICHHS TOBIIUH TiIpoauHaMiyHOTO 1 TeruioBoro ITII.
BpaxyBaHHs BIUIMBY 3MIHHOCTI TeMIieparyp 1 (i3MYHUX IapaMeTpiB Ha TersoBigaady. TeroBiagaya
npu naminapHomy IIII. PospaxynkoBi piBHsHHS. TermnoBignaua mnpu TypOyneHtHomy IIIII.
INapoauHamiyHa Teopis TEIIIOOOMIHY 1 Tally3b ii 3acTocyBaHHs. Po3paxyHKkoBi piBHSIHHS. Po3paxyHok
TEIUIOBiA1a4i IPU OJTHOYACHIN HAsIBHOCTI JJaMiHApHOTO 1 TypOynenTHoro IT11I.

6.2. TemnoBigmaua npu BUMYIIIEHOMY TOTIEPEIHOMY o0TikaHH1 pr6

BB Ha TemmoBinmady pexuMy Tedii B MPOMDKHOMY mapi i BiapuBy moToky. CepemHs
TeruioBianada. Po3paxyHkoBi piBHsSHHA. OOJIK BIUIMBY CTYHEHs TYpOYJEHTHOCTI Ha0Irarouoro noToKy
i kyra HartikaHHsi. OCHOBHI THIM MY4YKiB TpyO, iX TreOMETpHYHI XapaKTepHCTUKHU. JlamiHapHHI,
TypOyJIEHTHHH 1 3MIlIAaHUI peXKUMH OMHUBaHHS. 3MiHA IHTEHCHBHOCTI TEIJIOB1Iaui B 3aJI€XKHOCTI Bij
HOMepa psaay TpyO. Po3paxyHkoBi piBHsHHs. BpaxyBaHHS BIUIMBY Ha IHTCHCHBHICTH TEILJIOBIJIIadi
CTyIEeHs TYpOYJIEHTHOCTI Ha0Irarouoro NOTOKy, FEOMETPUYHUX IMapaMeTpiB MydKa, KyTa HaTiKaHHS.

3micToBHMii MOaYJIBb 7.

TennoBignaya npu BUMYyIIeHil Tedii piinau B TpyOax.

Ocob6auBocTi Teuil Ta Tem1000MiHy B TpyOax. CTpyKTypa Tedil 1 po3noAiy Temreparypu,
JUISTHKY TiIpOJMHAMIYHOT Ta TEIUIOBO1 cTadimi3alii. B’ 13kicHUI 1 B'SI3KiCHO-TpaBITAIITHUN pEXKUMH
Tedii. AHAIITUYHI METO/IM PO3PAaXyHKY TEIUIOBiA1aul IpH cTalu1i30BaHii Teuil B TpyOax, iX BIUIMB Ha
(dbopMy KpuTepilaJIbHUX PIBHSIHb. TeIUIOBIIjaua Ipy JaMiHApHOMY 1 TYpOyJI€HTHOMY peKuMax Tedil
piauHu B TpyOax Kpyrioro nepetuny. Po3paxyHkosi piBHAHHS. [lepexinnuii pexum. Po3paxyHok
TEIUIOB1/I1aul MPH Teuil piIMHU B TpyOax HEKPYTJIOro MonepeyHoro nepepisy, B BUTHYTUX TpyOax 1
Tpy0ax 3 MOPCTKICTIO.

3microBuii MoayJs 8.

TennoBignaya npu BiibHOMY pyci piauHu.

dakropu, 1110 00YMOBIIOIOTH BUIBHUH pyX piiuHU. Po3moin Temneparyp i mBUAKOCTEH.
XapakTep pyXy piIMHHU y370BXK BEPTUKAJIBHOI CTIHKH 1 3MiHa Koe(il[ieHTa TeIUIoBiAAa4l 10 BUCOTI.
Xapakrep pyxy piIuHH MOOINU3Y TOPU3OHTATIBHUX TPYO 1 IUTacTHH. Jleski pe3yabTaTu TEOPETUYHOTO
PO3paxyHKyY TEIUIOBIaul IpU NPUPOAHINA KOHBeKII1. EkcriepumenTanbHi gociipkeHHs. Po3paxyHKoBi
piBHSAHHS. MeToanKa po3paxyHKy TEIUIOBi1aul IPH MPUPOIHIN KOHBEKIIIT B 0OMEXEHOMY IPOCTOPI.

3micToBuii MOaYJBb 9.

OCHOBHI NOHATTA i 3aKOHHM IPOMEHHMCTOI0 TEIJI000MiHY.

[Ipupoaa TemaoBOro BUIPOMIHIOBAHHS, HOrO BIAMIHHICTH BiJl TEIJIONPOBIJHOCTI 1 KOHBEKIIi.
CriekTp BUNPOMIHIOBAaHHS, BUIIPOMIHIOBaHHS MOHOXpPOMATHYHE Ta iHTerpajgbHe. [IpoMeHucTHil moTik.
[IiapHICTE TPOMEHUCTOrO MOTOKY. bajmaHc TemioTu mnagarouoro BHUNpOMiHIOBaHHS. IToHATTS mpo
a0COJIIOTHO YOpHE TUI0. 3aKOHU BUIIPOMIHIOBAHHS aOCOTIOTHO YOPHOTO Tijia: 3akoH I[lmaHka, 3aKoH
Buna, 3akon Credana-bonbumana, 3akon Kipxroga, 3akon JlamGepra. 3acTocyBaHHsS 3aKOHIB
BHUIPOMIHIOBAHHS a0COJIFOTHO YOPHOTO TiJIa 10 peasibHuX TUL. [IOHATTS TIpo cipe Ti10, CTYMIHb YOPHOTH
Tina.

3micToBuii moayJs 10.
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Tenmno000MiH BUNIPOMIHIOBAHHSIM MIK TLIaMH B TiaTepMivyHOI cepel0oBHUILLi.

Buay npoMeHHCTHX MTOTOKIB: BIIacHe, Bi1OUTE, eheKTUBHE, PEe3yNIbTyIoue, ajaloye i MOTIMHEHe
BHUIPOMIHIOBAHHS, iX B3aEMO3B'A30K. Termmo000MiH BUTTPOMiHIOBaHHIM. Termoo0MiH BUIIPOMiIHIOBAHHSIM
B 3aMKHYTIi CHCTEMi JBOX CIPUX TiJ; 3araJIbHUN BUIAJOK; TLJIa 3 TIOCKO-TIAPATICITLHUMH TTOBEPXHIMM;
MOHATTS €KpaHy 1 HOro BIUIMB HA TETIOOOMIH; TiJ10 1 oro o0osoHka. TenmnooOMiH BUIPOMIHIOBAHHSIM
MK JIBOMa TiJIJaMH, JOBUIBHO PO3TAlIOBAaHUMH B MPOCTOpi. 'eoMeTpuyHi BIACTHBOCTI POMEHUCTHX
MOTOKIB. B3aeMHi moBepxHi 1 KyToBi Koe(imieHTH. MeToau BH3HA4YEHHS KYTOBUX Koe(dilieHTiB
BUIIPOMIHIOBaHHA. P0O3paxyHOK TEmIOOOMiHY BUIIPOMIHIOBAaHHSAM B 3aMKHYTIH CHCTEMi aOCOIIOTHO
YOPHHUX T 1 BiIOMBAaIOYMX ITOBEPXOHb.

3microBuii moayas 11.

BunpominoBanHs rasis i napis.

Oco06auBOCTI BUIIPOMiIHIOBAHHS, TOTJMHAHHS 1 PO3CISIHHA €HEprii y Ta30BUX CepelOoBHILAX.
KoedimienT mormuHanHsA, 00'eMHa 1HTEHCHUBHICTH BJIACHOTO BHIIPOMIHIOBAHHS CEpPEIOBHIIA, 3aKOH
Byrepa. KoedimieHTn 4OpHOTH BUIIPOMIHIOBAHHS BYTJIEKHCIOTH, BOJSHOI AU, iX CyMillleH, 3aHICHIX
ra3oBux cepefopuill. CepeqHsi ONTUYHA JOBXKUHA NUIAXY IPOMEHIB 1 crocib ii BusHayeHHs. PiBHIHHS
MEPEHOCY TPOMEHEeBOi eHeprii. Po3paxyHOK NMPOMEHHCTOro TEIUIOOOMIHY MIXK Ta30M 1 IOBEPXHEIO
TBepaoro Tina. KoedinieHT mpomenucroro temmooominy. CkiiagHuil TemaoooMiH.

3micToBuii MmoayJsb 12.

Tensioo0MinHi anapaTu - 3arajbHi Bi1oOMOCTi.

[Ipu3HaueHHs TeMJIOOOMIHHMX amapariB, MNPUKIAOM I1X 3aCTOCYBaHHS B EHEPreTHlll,
TEIUIOTEXHOJIOT1], KOMYHAJIBHUX CUCTeMax, y moOyTi. Kiacudikaris TeruiooOMiHHUKIB 32 TPUHIIMIIOM
Iii: peKynepaTuBHI, pereHepaTHBHI, 3MINIyBajbHI, 3 MPOMDKHUM TEIUIOHOCIEM, 3 BHYTPIIIHIMH
JDKepeslaMy TeIula. XapaKTepHI KOHCTPYKTHBHI CXeMH TEIUI0OOMiHHMKIB. OCHOBHI mapameTpH, IIo
XapaKTepu3ylTh poOOTY TermiooOMiHHOro amapary. OCHOBHI CXE€MHU PYXy TEIJIOHOCIIB: MPSMOTOK,
MIPOTUTEYisI, TIONIEPEUHUI pyX, KoMOiHOBaHiI cxemu. OCOOIMBOCTI POOOTH TEIIIOOOMIHHHKIB IPHU 3MiHi
arperaTHOro CTaHy TEIUIOHOCIIB. BUIu TEmIoBOro po3paxyHKy TeMJI00OMIHHUKA: MTPH MPOEKTYBaHHI 1
nepeBipoYHUi. PIBHSHHS, 10 BHUKOPHCTOBYIOTHCS B TEIUIOBOMY PO3PaxyHKy. 3amadi po3paxyHKY
TEIIOOOMIHHHUX anapariB.

3microBuii moayas 13.

OCHOBM TeNJI0BOro Ta riApaBJIivYHOr0 PO3pPaxXyHKiB TenJ000OMiHHMX anaparis.

13.1. TenoBuil po3paxyHOK TEMI00OMIHHUKIB.

PiBHsiHHS TemoBoro OanaHcy 1 Terionepenadi. OcoOIMBOCTI X 3aCTOCYBaHHS B 1HXKEHEPHUX
po3paxyHkax. CepenHili TemrepaTypHUil Hamip 1 HOro BHU3HAUEHHS /IS OCHOBHHMX CXEM pyXY
TerioHociiB. IlopiBHAHHSA mpsiMoTOKa 1 mpoTuTeyii. TemnoBuil po3paxyHOK peKylepaTUBHOTO
TEIUIOOOMIHHOTO amapaTry Mpu TMPOEKTyBaHHI. 3aCTOCYBaHHS METOAY IOCHiAOBHUX HaOIMKEHb.
BusHaueHHs NOBEpXHI TEIUVIOOOMIHY MpH 3MIHHMX KOE(IIIEHTI Terulonepenaadi 1 TEMJI0EMHOCTI
TEIUIOHOCITB. Bunanox ckinagHoro temmoooMiny. Oco0IMBOCTI MEPEBIPOUHOTO PO3paxyHKy. TerioBuii
PO3PaxyHOK pereHepaTUBHUX Ta 3MIIIYBAIbHUX TEINIOOOMIHHUX anaparis.

13.2. T'iapaBniyHUi po3paxyHOK TEMI000MIHHUKIB. JIesKi MUTaHHS pO3paxyHKY HA MILIHICTb.

3aBAaHHA T1IPaBIIYHOrO PO3pPaxXyHKy TEIJIOOOMIHHUX anapatiB. ['iipaBiiuyHi OMOPH €JIeMEHTIB
KOHCTPYKIIi TErI00OMiHHUKIB. PO3paxyHOK MOTY)KHOCTI HarHiTadiB, HEOOXIHOI JJIs MEepEeMilCHHS
TEIUIOHOCIIB. J{esKl MUTaHHS PO3paxyHKY Ha MILHICTb €JI€MEHTIB KOHCTPYKLIi TeMI000MIHHHUKIB.

3microBuii moayJas 14.

Tenno000Min npu KOHIEHCANII YMCTOrO Mapa.

YMOBH BUHHUKHEHHS 1 MpOTIKAHHS mpolecy KoHAeHcalii mapu. I[lmiBkoBa 1 KpamenbHa
koHjeHcanis. KoedimienT xonaeHcanii. TernaooOMiH mpu MITiBKOBIM KOHJEHcAllil HA BEPTHKAIbHUX
cTiHkax. JlamiHapHui 1 TypOyJIeHTHUH pyX IUTIBKM KOHAEHCATy. XBUIbOBHUM PyX IUIIBKU Ta HOTO BIUIUB
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Ha TeruioBianavdy. Po3paxyHok cepenHboi TeroBiaaadi. Brume mBuakocti pyxy napu. TemoBiggadya
IpU IUTIBKOBIM KOHJEHcallli HAa TOPU3OHTAIBHHX Tpybax 1 myukax TpyO. XapakTtep OOTiKaHHS
KOHJICHCATOM Ty4KiB TPpyO, 3MiHA IHTEHCUBHOCTI TEIUIOBI/1a4i MO psAJIax, BIUTMB IIBUIKOCTI PyXy Mapu
Ta iHmmx (akropiB. Po3paxyHok TemnoBignayi. Po3paxyHok TernnooOMiHy MpH KparneabHOi KOHAEeH callii
napu. Brimus nieperpiBy 1 Bosiorocti napa Ha koedimieHT TeroBianadi. Okpemi 3aBIaHHs TEIUIOOOMIHY
npu KOHIeHCcalii mapu.

3micToBuii MmoayJs 15.

Temn000MiH NpU KUMIHHI OTHOKOMIIOHEHTHUX PiAMH.

YMOBH BHUHHMKHEHHS TIpOleCy KHIIHHA. MeXaHi3M KWITIHHS PIIUHU; TEperpiB 1 LEHTpHU
napoyTBOpeHHs; popMyBaHHsS OynbpOANIOK MapH; BIUIMB 3MOYYBAHOCTI, KpalOBUH KyT. 30UIbIICHHS,
BiIpUB 1 pyx OynbOamok mapu. MiHIMaabHUN paalyc LEHTPY IMapOyTBOPEHHS, 3MiHa JiaMeTpa
OynpOamok y 4yaci; BiipuBHHMU JiameTp OynbOammok. BynbpOamkoBuil i MIiBKOBUI PEXUMH KUIIHHSL.
Cnocobu migBeACHHS TEIUIOTH 10 CTIHKU. B3aeMo3B'si30k KoedimieHTa TerioBigAadi, MIIJILHOCTI
TEIUIOBOTO TIOTOKY 1 TEMIEPaTypHOTO HAIMOPY MPH KUIIHHI Y BeTUKOMY 00cs3i. Kputnuni minbHOCTI
TEIUIOBOTO TIOTOKY.

3micToBuii MmoayJsb 16.

Temno- i MacooOMiH.

16.1. Temmo- i MacooOMiH B JBOKOMITOHEHTHUX CEPEIOBHUIIAX.

[IpakT4HE 3HAYCHHS MPOIIECIB TEIUIO- 1 MACOOOMIHY, IO CIIIBLHO HayTh. MeXaHi3M IpOIIECy.
[inpHicTh OTOKY Macu. Konuenrpamiitna nudysia. Tepmiuna audysis. KoHBeKTHBHUN MacoOOMiH.
[Ipo cucremy nudepeHIiaIbHAX PIBHSAHB MPOIECIB TEIUIO- 1 MAaCOOOMIiHY, IO CHUTBHO MPOXOJISATH.
OcHoBHI kpuTepii MogiOHOCTI.

16.2. Temmo- i MacooOMiH mpu (a3oBUX MEpexoAax B MaporazoBux cymimax. Temmo- Ta
MacoBiJjjlaya [Ipy1 BUIIAPOBYBAaHHI PIJUHU B IApOra30Be CEPEOBUIIIE.

banancoBi piBHAHHSA. MeTonu BWU3HAYEHHS KOe]IIi€HTIB Temio- i MacoBimmadu. Posmomin
TeMIepaTyp y BOJIOroMy NopucTomy Tisi. Termio- Ta MacoBijjiada Ipy KOHJIEHCaLlli Tapy 3 MaporazoBoi
cyMimi. [IpakTuuHuil po3paxyHOK KOHJIEHCATOPIB.

16.3. Terto- 1 MacooOMiH NMpH XiIMIYHUX NEPETBOPEHHSIX.

EnTanpmnis ra3zy 3 ypaxyBaHHSIM €Heprii HOro yTBOpPEHHS, €HTajbIis cyMmimii rasie. Teruio- i
MacooOMiH MPU HAABHOCTI XIMIYHUX pEakliil - OCHOBHI CIiBBIJHOIIEHHS. PIBHOBaXHi 1 HEPIBHOBaXKHI1
MIPOIIECH.

3microBuii MoayJasn 17
Po3paxynkoBo-rpadiuna podora. Pospaxynku.
OTtpuMaHHS 3aB/IaHHS Ha poOOTy. BUKOHaHHS pO3paxyHKOBOI YaCTHHH BIANOBITHO 3aB/IaHHIO.

IpakTnyni 3aHATTA

TemnonpoBiAHICTh NP CTALIIOHAPHOMY PEXUMI.

TennonpoBigHICTh IPU HECTAI[IOHAPHOMY PEXUMI.

TemnonpoBiAHICT MPU HASIBHOCTI BHYTPILIHIX JpKEpeI Teria.

TennoBigaaya npu BUMYyIIEHOMY MOB3/I0BXHbOMY OOTIKaHHI IJIOCKOI MOBEPXHI.
TemoBigaya npu BUMYIIEHOMY PYCl piIUHU B TPYOI.

TenmnoBigaaya Mpu BUMYyIIEHOMY 30BHIIIHBOMY OOTiKaHHI TPyO Ta My4KiB TPYO.
TemoBinaya npu BIIbHOMY pyCl piUHH.

TenmnoBignaya npu KOHAEHCAIlIT MapH.

TemoBignaya npu KUIiHHI PIAUHU.

TennooOMiH BUIPOMIHIOBAHHSM B MOTJIMHAIBHOMY CEpEIOBHILLI.

TennoBuit po3paxyHOK TETIOOOMIHHUX arapariB.
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JlaGopaTopHi 3aHATTHA

Busznauenns koedimieHTa TEIIONPOBIAHOCTI 130JIAIHOTO MaTepially METOIOM ITMITIHApA.
JlocmikeHHs TeTIoBiIadi Py MornepevyHoMy o0TiKaHHI TPYO.

TennoBiamaya rOpU30HTAIBHOT TPYOH MPU BUIBHOMY PYCi TIOBITPSI.

JlocmiKeHHs TeTII0BIIadl P KUITIHHI PiHHH.

JlocniKeHHs TeTIOB1 A4l MPY KOHIEHCAIli Tapy Ha 30BHIMIHINA TOBEPXHI TPYOH.

TH®OPMAIIIMHE 3ABE3NIEYEHHSA (_;AMOCTIFIHOi POBOTH
3/1I0BYBAYIB BULIIOI OCBITH

OcHoBHa JiTeparypa

1. Ucauenko B.II., Ocumnosa B.A., Cykomen A.C. Termmonepenaya. - M.: Dueprus, 1981. -416¢.

2. MuxeeB M.A., MuxeeBa 11.M. OcHoBrI Temonepeaauu. - M.: Dueprus, 1973. - 320 c.

3. KpacnomekoB E.A., Cykomen A.C. 3agaunuk o Temonepenaue. - M.: Dueprus, 1975. - 280
c.

4. KoncranrinoB C.M. TemnooOmin: Ilinpyunuk. - K.: BIII BIIK "TTonitexnika": Iapec, 2005. -
304 c.

5. Kanmnoc B.M., Komensauk B.M., HaBponkuii B.B. Ilpomeccsl TemiooOMeHa B mpuMepax H
3amavax: YueOHoe nocobue. - Xapekon: HTY "XIIN", 2007. - 192 c.

JlomomixkHa

1. Terutorexunyeckuit cnpaBoyauk, ToM 2. /Tlox pen. B.H. IOpenesa, I1.[1. JleGeneBa - M.:
Oueprus, 1976. - 896 c.

2. Teruno- u maccoobmen, Terorexandeckuii skciepuMenT: CripaBounuk. CripaBo4yHasi cepus
"TeruosHepreTuka u TermmorexHuka", kaura 2. /Ilox o6mr. pen. B.A. I'puropseBa, B.M. 3opuna - M.:
DHeproaromuzaar, 1982.

3. €pomenkoB C.A., boromazos €.B., Koporoacekuii B.A., Spomenko T.I., HlkpaGine T.O.
PoGoua mporpama Ta 3aBlaHHS 10 BUKOHAHHS KOHTPOJbHOI poOoTu Nel. MertoauuHi BKa3iBKU 10
caMocCTiiHO1 po6otu 3 nuctumiiau «TermomacooOminy. 2007 p. Ne3190.

4. €pomenkoB C.A., boromazoB C.B., Koporoacekuit B.A., Spomenko T.I., llIkpa6ins T.O.
3aBJlaHHs 10 BUKOHAHHS KOHTPOJIbHOI poOoTH Ne2. MeToanuHi BKa3iBKH 10 CaMOCTiIHHOT poOoTH 3
mucturiiny «TermmomacooOMin». 2006 p. Ne648.

5. boromazos €.B., fIpomenko T.I., llIkpa6ine T.O., I'pummna O.B Busnauenns xoedimienTta
TEIUIONPOBIIHOCTI 130JILIHHOTO MaTepiajly METOAOM LMiIiHApa. MeToInyHi BKa31BKU 10
nabopaTtopHoi podotu 3 aucuumuiing "TemnomacoooMmin". 2008 p. Ne546.

6. boromazoB €.B., Spomenko T.I., Ikpa6ine T.O., I'pummna O.B. Temiosigraua
TOPU30HTANIBHOI TPYOH MPH BIILHOMY pyci MoBiTps. MeToanyHi BKa3iBKU /10 Ja00paTOpHOi poOoTH 3
muctuiiag "Termomacooomin". 2008 p. Ne3310.

7. boromazos €.B., Spomenko T.I., Ikpabine T.O. JJocnimkeHHs TeMIoBiaAa4l Mpu KUIIHHI
piauHM. MeToauuHi BKa3iBKH 10 JlabopaTtopHoi pobotu 3 aucuuruiinu "TemmomacooOmin". 2008 p.
Ne3069.

8. boromazos €.B., [llapoiiko H.A, Jlsutroxk B.M. JlocmipkeHHS TEIUIOBIIaqi MPU KOHICHCAITIi
napy Ha 30BHILIHIM MOBepXHI TpyOH. MeToauuHi BKa3iBKH J0 J1aOOpaTopHOi poOOTH 3 TUCIMILIIHU
"Termmomacooomin". 2002 p. Ne501.

9. boromazos €.B., [Tanuyk O.B. [locmikeHHs TeIJIOB1IAa41 IPH MONepeyHoMy 00TiKaHH1 TPYO.
MeTtoauyHi BKa3iBKH 0 JlabopaTopHoi podoTu 3 auciuuiiay "Temmomacooomin". 2009 p. Ne97.

10. boromazo €.B. TemnoBignaua TOpU3OHTAIBHOI TPYyOM MpHU BUIBHOMY pycCi TOBITpS.
MeTtoauuHi BKa3iBKH /10 JlabopaTopHoi podotu 3 quctumiiny "Termnomacooomin". 2008 p. Ne545.
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11. CryneHTchka HaBYalibHA 3BITHICTh. TEeKCTOBA yacTHWHA (MOSCHIOBAJIbHA 3aIlMCKa). 3araibHi
BUMOTH 10 NMOOYIOBH, BUKIAJACHHS Ta OQOpMIICHHS. MeToanYHUN MOCIOHMK 3 JTOJEp>KaHHS BUMOT
HOPMOKOHTPOJTIO ¥ CTYJICHTChKIN HaBYaJIbHIN 3BITHOCTI. 3a 3araibHOI0 penakiiieto JI.M. Kozapa. 2014

p.
TH®OPMAIIIMAHI PECYPCH B IHTEPHETI

1. http://metod.kart.edu.ua
2. http://kart.edu.ua/kafedra-ttd-ua/pro-kafedry-ttd-ua

IIpaBujia oniHIOBaHHS

[Ipu 3amoBHEHHI 3alliKOBO-€K3aMEHAIIHOI BIJOMOCTI Ta 3alliKOBOI KHWKKH (IHIWBIZyadbHOTO
HaBYAIBHOTO IUIaHY) CTYAEHTA, OLliHKa, BUCTaBieHa 3a 100-0anbHOIO MIKallor0, MOBHHHA OyTH MepeBeneHa 10
HarioHanbHOI wkamu (5, 4, 3) Ta mkanu ECTS (A, B, C, D, E).

3a 100
BusHaueHHs Ha3BU 32 IEepP’KaBHOIO ECTS
. Busnauenns Ha3su 3a mkainoro ECTS OaJIbHOIO .
IIKaJOIO (OIIIHKA) OIliHKa
LIKAJIOIO
BinmMiHHO — BigMiHHE BHKOHAHHS JHIIC 3
BIJIMIHHO -5 L 90-100 A
HE3HAYHOIO KIJIBKICTIO TOMHUIIOK
Iyxke no0pe — BHINE CEPEAHBOTO PIBHA 3
; p p 82-89 B
K1JIbBKOMA IIOMHUJIKAMH
J1OBPE — 4
[loOpe — B 3aragbHOMY MpaBHiIbHA po0oOTa 3 75.81 C
TIEBHOIO KUTBKICTIO TPYOHX TIOMUJIOK
3aI0BIJILHO - HEMOraHo, aje 31 3HAYHOIO
——— . ’ 69-74 D
KUIBKICTIO HEJOJIKIB
3AZTIOBIIBHO - 3 JlocTaTHBLO — BHUKOHAHHSA  3aJI0BOJIBHSE
MiHIMaJIbHI KpUTEpii 60-68 E

BiaBigyBaHHs NEKIU:
Banu 3a 110 CKJIaZIOBY HE HApaxOBYIOThCS B3araji, SKIIO CTYJACHT HE BiaBiayBaB Oubin 50% JeKIiHHUX
3aHATH Y MOAYJi 0€3 MOBaXHUX NPHYMH. 3a BiJBiLyBaHHS KOXKHOI JIEKLil HapaxoByeTbcsi 4 Oamnu.
MaxkcumanbHa cyma cTaHOBUTH 30 OaJiB.

IIpakTryHi 3aHATTS:
O1iHIOIOTHCS 32 Bi/IBiIyBaHHSIMH (710 2 0alTiB), CTYIIEHEM 3Ty4eHOCTI (710 4 0alliB) Ta CTHCIIOO MPE3ECHTAIIER0
BHKOHAHOTO 3aBJaHHs (70 3 OaniB). MakcuMaabHa cyMa CTaHOBHUTH 15 GaniB.

JlabopaTopHi 3aHATTA:
O1iHIOITECS 32 BiIBilyBaHHSIMH (70 2 OaiB), CTyleHeM 3aTy4eHOCTi (10 4 0alliB) Ta CTHCIIO MTPE3eHTAIIIEI0
BHKOHAHOTO 3aBJIaHHs (10 3 OaniB). MakcuMaabHa cyMa CTaHOBHUTH 15 GaniB.

MonynbHe TeCTyBaHHS:
OIIHIOIOTECS 32 BIpHUMH BIJMOBIJIIME Ha TECTOBI MOAYJbHI muTaHHS (15 mUTaHb B TECTi, KOXKHA BipHA
BiJIMTOBi/Ib OIIHIOETHCS B 2,67 O6anu). MakcuMalibHa KUIBKICTh cTaHOBUTH 40 6aJiiB 32 MOTYIb.

3aJtik / iCIIUT:
CTyIeHT OTpUMYE 3aJliK 3a pe3yJIbTaTaMH MOIYJILHOTO 1-r0 Ta 2-T0 KOHTPOJIIO IIIJISIXOM HAKOIIMUEHHS OaJliB.
MakcuManbHa KiTbKicTh OamiB, SIKy MOXXE OTpUMard CTyAeHT craHoBuTh 100 (mo 60 GasiB mOTOYHOTO
KoHTpoto Ta 110 40 OaiB TecTyBanHs). CepeHe apupMeTHIHE CYMU MOTYJIBHUX OL[IHOK CKJIaJIa€ 3aIiKOBHIMA
Oast. SIKIIO CTYAEHT HE MOTOKYETHCS 13 3aPONIOHOBAHUMH OajlaMy BiH MOJKE IMiJBUIIUTH, BiIIOBIBIINA Ha
nuTtadHs Bukiagada (https://do.kart.edu.ua/ )
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KoMmanna BukjiIagaviB:

MManuyk Outekciii BikTopoBuu (http://kart.edu.ua/staff/panchuk-oleksij-viktorovich) —
teriomacoobminy B YkplY3T. Hampsimkn HayKoBO1 AiSUTBHOCTI: CHCTEMH OMAaJeHHS, eKOHOMIYHICTh POOOTH
PYXOMOT0O CKJIaAy MPH MPOBEICHHI PEOCTaTHUX BUIIPOOYBAHb.

Konexc akanemiuHoi 1o00povecHoCTi

IMopymennss Kopmekcy akageMidHoi JoOpouyecHOCTi YKpaiHCHKOTO JEp:KaBHOTO —YHIBEPCHUTETY
3aJI3HUYHOTO TPAHCIOPTY € CEPHO3HUM MOPYLICHHM, HaBiTh SIKIIO BOHO € HeHaBMUCHUM. Kogeke noctymHuit
3a TMIOCUJIAaHHSAM:

http://kart.edu.ua/documentu-zvo-ua

3okpema, norpumanHsa Komekcy akamemiunoi nobpouecnocti YrkpAY3T o3Hauae, mo Becst podoTa Ha
icnuTax Ta 3ajikax Mae€ BUKOHYBaTHCs iHAMBiAyanbHO. [li yac BUKOHAHHS caMOCTiHHOI POOOTH CTYICHTH
MOXYTh KOHCYJIBTYBATHCS 3 BHKJIaJadyaM{ Ta 3 iHIIMMHU CTYACHTAaMH, ajieé IOBUHHI CAMOCTIHHO PO3B’S3yBaTH
3aBIaHHA, KePYIOUYHCh BIACHUMH 3HAHHSIMH, YMIHHSAMH Ta HaBu4kamu. [locumaHHs Ha Bei pecypcu Ta JpKepena
(HampmKIiIam, y 3BiTax, CaMOCTIHHUX poOOTaxX YU MpPE3eHTAIlisX) MOBHHHI OyTH 4iTKO BH3HAYeHI Ta o(opMIIeHI
HAJIGKHUM YUHOM. Y pa3si CIuibHOI POOOTH 3 IHIIMMHU CTYyICHTAMH HaJ BUKOHAHHSM 1HIAMBIIyallbHUX 3aBJaHb,
BU TIOBWHHI 3a3HAYUTH CTYIIiHb iX 3aTy4€HOCTI A0 pOOOTH.

InTerpauisi ctyeHTiB i3 00MeKeHUMH MOKJIUBOCTSIMH

Buma ocBiTa € TpOBITHUM YHHHUKOM IMiJBUINEHHS COINIAJIBHOTO CTaTyCy, NOCATHEHHs JIYXOBHOI,
MaTepiadbHOI HE3aJeKHOCTI 1 comiamizamii MojoJai 3 OOMEKEHMMH (YHKIIIOHAIBHUMHU MOMJIUBOCTSIMH M
BitoOpaskae cTaH PO3BUTKY IEMOKPATUYHUX MPOIIECIB 1 TyMaHi3allil CyCIiibCcTBa.

Jis iHTerpartii CTyJeHTIB i3 0OMEXeHIUMH MOKIIMBOCTSIMU B OCBITHIH ITpoIiec YKPaiHCHKOTO JepKaBHOTO
YHIBEPCUTETY 3ali3HHYHOTO TPaHCIIOPTY CTBOPEHA CHUCTeMa MUCTAHIIMHOIO HaBYaHHS HA OCHOBI CyYacHHX
MeIaroriyHux, iHPOpMaifHNIX, TENEKOMYHIKalliHHUX TEXHOJOTIH.

JlocTynm 1o MatepiaiiB AWCTAHIIMHOTO HAaBYAHHSA 3 I[bOTO KypCy MOXKHA 3HAWTH 3a IMOCHIIAHHSM:
https://do.kart.edu.ua/ .



http://kart.edu.ua/staff/panchuk-oleksij-viktorovich
http://kart.edu.ua/documentu-zvo-ua
https://do.kart.edu.ua/course/view.php?id=3630

