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Hucuuniina "TemnoMacooOMiH "BiTHOCUTBCS 10 (PyHAaMEHTAIBHUX Y HAaBYAJIbHOMY MPOIEC MiArOTOBKU
CTyAeHTIB 3a crenianpHicTI0O "TemnoeHepretuka". B mpoueci BUBYEHHS HaBYalIbHOI AMCHUILTIHK Bu
03HaHOMHUTECh 3: OCHOBaMHU Teopii Teruionepenayi (6a30Bi 3aKOHU Teopii TEIIONPOBITHOCTI, KOHBEKTUBHOT'O
TEII000MiHy, TeIUIOOOMIHY BUIPOMIHIOBaHHSM, 1H)KEHEPHI METOAM PO3PaxyHKY AJS eJIeMEHTapHHUX MPOLECIB
TEII000MiHY), CleliaIbHUMH MUTaHHSAMH Terulonepenadi (TemIooOMiH MpH KUITIHHI 1 KOHAEHCalii YMCTUX
PEYOBHH, CKJIAIHUN TETUIOOOMIH, TErIoOOMiHHI amapatd i iX pO3paxyHOK, METOAW 3MiHW IHTEHCHBHOCTI
TerI000MiHy), OCHOBaMH TETUIO- 1 MacooOMiHy (Teruto- i MacooOMiH B IBOKOMIIOHEHTHHX CEPEIOBHINAX, MPH
(ha3oBUX Mmepexomax, IpPH XIMIYHUX PEaKITisiX).

Kypc mae Ha meTi cpopmMyBaTu Ta pO3BUHYTH HACTYIHI KOMIIETEHTHOCTI CTY/I€HTIB:

1. ImterpanbHy (30aTHICTH pO3B'SI3yBaTH CHELialbHI 3aBAAaHHA Ta NPaKTHYHI NpoOJIEMH B ramysi
TEIIOMacoOOMIHHHX MPOILIECIB HA OCHOBI 3acTOCyBaHHS 0Aa30BHX 3HAHB Ta MPAKTHYHUX HABUYOK 3 AUCIUILIIHM).

2. 3aranbHi (3MaTHICTP BUSBIATH, CTABUTH Ta BHPINIyBaTH MPOOJIEMH, MPOBOIWUTH IOCTIIKEHHS Ta
aHaJi3yBaTH OTPUMaHi pe3yJbTaTH MPHU TEIUIOTEXHIYHUX PO3paxyHKax; 3AaTHICTH pO3POONATH Ta YHPaBIATH
MPOEKTaMH, a TAKOXK OIIHIOBATH Ta 3a0€31eUyBaTH SKiCTh BUKOHYBaHUX POOIT).

3. @axoBi (371aTHICTH MPOAEMOHCTPYBATH 3HAHHS 1 pO3YMiHHS (OPMYBaHHS i 3aCTOCYBAaHHS MAaTEeMaTUIHUX
MIPUHIUIIB 1 METOIB, HEOOXiMHUX B TEIUIOCHEPTeTHYHIN Tally3i; 3[aTHICTh 3aCTOCYBaTH PO3yMIHHS NHTaHb
BUKOPHUCTAHHS TEXHIYHOI JITepaTypH Ta IHIIMX JpKepend iHdopMalii B TEIUIOCHEPreTUYHIl Tamy3i; 34aTHICTh
aHaJII3yBaTH 1 PO3pOOUTH 3aXO0H 3 IiABUIICHHSI €PESKTUBHOCTI CUCTEM 1 KOMIIOHCHTIB Ha OCHOBI BUKOPUCTaHHS
AHAIITHYHUX METO/IB i METO[iB MOJISIIOBAHHSI B TEIUIOCHEPT€TUYHIN rary3i).

Yomy BU MaeTe 00paTH el Kype?

SBuma TemIoo0MiHy, SIKI CIIOCTEpIraroTbecs B MPHUPOJI 1 TEXHIll BKIIOYAIOTH B cede, SK MpaBHIIO, BCi
eJIeMEHTapHI CIOCOOU TIEPEHECEHHS TETUIOTH.

bakaere 3HaTH K BUHUKAIOTH Ta MPOTIKAIOThH MPOIIECH TEILIO- 1 MacOOOMiHy, TOII BaM IOTPIOHO came 11e!

Bin 3100yBauiB ouikyeThca: 0a3oBe po3yMiHHS (Pi3WKH, XiMii, BHIOi MaTeMaTHKH, TEXHIYHOI
TEPMOIMHAMIKH, T'iAPOra30AMHAMIKH.

Komanpma BukianmaviB i Bami kojeru OyIyTb TOTOBI HagaTH OyAb-SKy JOTIOMOTY 3 JIESKHMHU 3 HaHOUTbII
CKJIQJIHUX aCIEKTiB KypCy IO eNeKTPOHHIH MOIITi, i 0COOUCTO — y poOoumii yac.

Orasax kypey

Ieii Kypc BUBUAETKLCS IBA CEMECTPH 3 BEPECHS 110 TpyAeHb (1 ceMecTp) Ta 3 JIFOTOro MO TPaBeHb (2 ceMecTp),
Jla€ CTYACHTaM TMPEJICTaBJICHHS IPO OCHOBHI 3aKOHOMIPHOCTI TPOIIECIB TETUIOOOMiHY, METOJIB aHaJi3y Ta
IHKEHEepHHUX MIAXOMIB 0 PO3PaxXyHKY TETUIOOOMIHHHMX MPOIIECIiB, MOHSATTS MPO MacOOOMIHHI MpolecH Ta iX
3B’SI30K 3 TEIUIOOOMIHOM.

Kypc cxnagaerbest 3 oHi€l ekl Ha THXKJICHb, OJJHOTO MPAKTHYHOTO 3aHSTTS pa3 y aBa TwxkHi (1 cemectp)
Ta 3 OJIHI€1 JIEKIlii Ha THKACHb, OJHOTO MPAKTHYHOTO Ta JIADOPATOPHOTO 3aHSTTS pa3 y JaBa THXkHI (2 cemecTp).
BiH cympoBO/UKYETHCS TEKCTOBHM MaTepiajioM Ta TPYHOBUMH 3aBIaHHSIMHU. CTYJIEHTH MaTHMYTh MOXJIHBICTh
3aCTOCOBYBATH OTPHUMaHi 3HAHHSI Ta BUPIIIyBaTH MPAKTUYHI 3aBIaHHS MPOTATOM 00rOBOPEHDb B ayAUTOPIi.

[IpoTsiroM BUBYEHHS KypCy CTYACHTH HaOyIyTh 3HAHHA TIPO: 3aKOHU Teopil TEIUIONPOBIAHOCTI,
KOHBEKTHBHOT'O TEIJIOOOMiHY, TEmI0o00OMiHy BHIIPOMIHIOBaHHSIM, I1H)KEHEPHI METOAM PO3PaxyHKy s
EJIEMEHTapHUX TPOIECIB TEIIOOOMIHY, 3aKOHOMIPHOCTI TEIJIOOOMIHY IpH KHITIHHI Ta KOHJIEHCAIlil YMCTUX
PEYOBHH, METOAM aHANI3y CKIAIHOIO TEIIOOOMiHY, BUIHM TEIJIOOOMIHHUX amapariB Ta METOJH iX PO3PaxyHKY,
METOJIM 3MiHHM IHTEHCUBHOCTI TEIIOOOMiHY, OCHOBH TEIJIO- 1 MAaCOOOMIHY B JIBOKOMIIOHEHTHHX CEpPEIOBHIIAX,
npu $a3zoBUX MEPEXoaax, NPH XiMIYHUX peaKLisx.

[pakTr4Hi 3aHATTS TIepe0aYar0Th PIICHHS 3a/1a4 HAa OCHOBHI MTPOIIECH IIEPEHECEHHS TETUIOTH Y TIPOCTOPI.

JlaGopaTtopHi 3aHATTS Kypcy IepeadadyaroTh MPOBEACHHS Ta BHUKOHAHHS JIA0OPATOPHUX POOIT MPOTIrOM
ceMecTpy.
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Pecypcu kypcey

[Hdopmaris npo Kypc po3MilieHa Ha CaliTi Y HIBEpCUTETY
http://kart.edu.ua/department/kafedra-ttdem/disciplini-ta-specialnosti.

JonmaTkoBuii Martepian Ta MOCHIAHHS Ha €JIEKTPOHHI PecypcH AOCTYIHI Ha CalTi YHIBEpCHUTETY y
po3mini «JlucTanmiiine HaBIaHHS)
https://do.kart.edu.ua/ .

Jlexuii

3microBuii moayJas 1.

OCHOBHI NOHATTH.

[Ipeamer 1 3MmicT Kypey «TemmomacooOMiH», HOTO B3a€EMO3B'S30K 3 IHIIUMH JTHACIHUILTIHAMH.
[Ipornecu TeronepeHocy Ta TemI000MiHHE 00IaHAHHA B TEXHIIl, B PI3HUX TalTy35X MPOMHCIOBOCTI,
Ha TPAHCIOPTi, B KOMyHaJbHINA cepi. 3HaYeHHs 1 SIKICTh Pe3yJabTaTiB, OJEP>KyBaHUX 3a JOMOMOTOI0
Teopii TermooOMiHy. IIOHSATTS TpPO eneMeHTapHi Mpolecax Iepenadi Teruia: TeIUIONpPOBiAHICTS,
KOHBEKTHBHHI TETNIOOOMIH, TPOMEHUCTHH TerI000MiH; (i3UYHI OCHOBU €IEMEHTAPHOTO TEIIOOOMIHY.
TemmoBiamaya, Teruionepeava, MOHITTS CKIAIHOTO TETUIOOOMIHY.

3microBuii MoayJsb 2.

OcCHOBHI 0J102KeHHS TeOPil TeNJIONPOBIAHOCTI.

MexaHi3M TEIUIONPOBITHOCTI B Pi3HUX PEYOBHHAX, MAKPOCKOIMIYHA MOJEIh TEIUIOMPOBITHOCTI.
Temnepatypne nose 1 fioro pisHOBUIU. TeMI0BH MOTIK 1 MUIBHICTH TEIUIOBOTO MOTOKY. 3akoH Dyp'e.
KoedirieHT TemmonpoBiqHOCTI, HOTO 3aleXHICTh Bix pi3HUX (akropiB. HudepeHniaapae piBHIHHS
TEIUIONPOBIIHOCTI, HOTrOo BHBEIEHHS 1 aHami3, BUA pIBHIHHSA 17 pisHUX yMoB. KoedimieHT
TeMieparyponpoBigHocTi. KpaiioBi yMOBH JUIsl IPOIIECIB TEIUIONPOBITHOCTI (YMOBU OJHO3HAYHOCTI).
I'pannyHi yMOBHM A AU(EpeHIIaIbHOI0 PIBHAHHA TEIUIONpOoBiAHOCTI. OTJsa METOJIB BHPIIIEHHS
IU(EepEeHLIaTbHOTO PIBHAHHS TEIUIONPOBITHOCTI.

3micToBuii MOayJb 3.

TennonpoBigHicTh i Tenionepenaya Npu CTaiOHAPHOMY PeKHMI.

Buau onnoBumipHux Tia. [lepenaua ternma depes MI0OCKy CTIHKY: PO3IMOALUT TEMIEPATyp, BIUTHB
3MIHHOCTI Koe(illieHTa TeronpoBiaHoCcTI. Po3paxyHok TernoBoro notoky. KoedirieHT Temionepenayi
1 Tepmiunuit omip. bararomraposa miocka crinka. [lepenaya ternna yepe3 HUITHAPUIHY CTIHKY: PO3TOILT
TeMIepaTyp, BIUIUB 3MIHHOCTI Koe(illieHTa TeIUIONpOBiAHOCTI. PO3paxyHOK TEMIOBOrO MOTOKY.
KoeoiuienT Teronepenayi i TepmiyHuii onip. bararomapoa muiiHIApUYHA CTIHKA, KPUTUYHHUM 11aMeTp
crinku. [lepenaua Tenna dyepes chepuuny cTiHky. BpaxyBanHs BruuBy opeOpenus. TenaonpoBiaHicTh
IpU HASBHOCTI BHYTPILIHIX JDPKEpes Telia: IUIaCTHHA, KPYroBMM IWIIHIAP, LWIIHJIPUYHA CTIHKA.
3Ha4YeHHs pe3yJbTaTiB, OTPUMAHUX JJIsl OJJHOBUMIPHMX Ti B 1HXKEHEPHIHM NMpPaKTHUIl, iX BUKOPUCTAHHS
JUIS PO3PAaXyHKY TEIIONPOBITHOCTI B TaX CKJIaAHOI (GOpMHU.

3microBuii MmoayJasb 4.

OCHOBHI 0/10:KeHHSI KOHBEKTHBHOTI'0 TenJ1000MiHy. OCHOBH Teopii NpOMIZKHOI0 1Iapy B
riipoauHamMuui i TenJionepeaayi.

KoHBeKkTHBHMII TEIIOOOMIH SK CYKYIHICTh MOIISPHOTO 1 MOJEKYJISIPHOTO TEPEHOCY.
Tennosigmaua. 3akoH HproroHa-Pixmana. KoedimienT TemnoBigmayi, JIOKanpbHUH 1 CepemHin
KoedirienTu. OCHOBHI BUIAJKM TEIJIOBILAAYl: TEIUIOBiA1a4a B 0JHO(A3HUX piiuHax, npu (a3oBux i
XIMIYHUX TEPETBOPEHHSIX, NPU BUMYIIEHIM Ta mpupojHoi (BUIbHIN) KoHBeKuUii. OCHOBHI (i3n4YHI
napameTpH, CyTTEBI Ui mporieciB Tedii 1 TeruioBigaayi. [ToHATTS mpo TiApOJAUHAMIYHHIA 1 TETUTOBHUI
npoMibkHUN 1apu. BrmB Ha TermmooOMiH ¢opmu Tewli piauHu (JamiHapHa 1 TypOyJIeHTHA).


http://kart.edu.ua/department/kafedra-ttdem/disciplini-ta-specialnosti
https://do.kart.edu.ua/course/view.php?id=3630
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VYcepennennss mBuakocTedl 1 temmeparyp. Cucrema audepeHIlialbHUX pIBHIHR KOHBEKTHBHOI
TEIUIOBiIIa4i. Y MOBH OJJHO3HAYHOCTI.

3micToBHii MOaYJIB 5.

OcHoBH Teopii MoaiOHOCTI Ta MOAETIOBAHHA (PI3MYHHUX SABUILL.

3nayenHs teopii moxmiOHocTi. IlpuBenenHs nudepeHUiaNbHUX PIBHAHD KOHBEKTUBHOTO
TEIJIOOOMIHY 1 yYMOB OJHO3HA4YHOCTI 110 Oe3po3mipHOro BuTIsALy. OCHOBHI KpuTepii MOmiOHOCTI
nporieciB Teronepenadi. KpurepianpHi piBHSHHA. 3arajibHi yMOBH NOMIOHOCTI (Di3WYHHUX MPOIIECIB.
Kputepii Bu3HavanbHi 1 Ti, 1[0 BU3HAYarOThCsA. BiactuBocti momiOHMX mporeciB. MeToau aHamizy
po3mipHocTei. CyTHICTh MOJENIOBaHHS. YMOBH MOAIOHOCTI TporeciB y 3pa3ky i mozeni. DizuuHo
OJHOpiZHE 1 HEeoAHOpigHEe MojenoBaHHA. HabOmrkeHe MopaenmroBaHHsS. YCEpeOHEHHs KOeQillieHTiB
TEIUIOBII/Ia4i, TEMIIEPaTypH PIAMHU 1O TIEPETHHY 1 JOBXHHI KaHaTy, JIOKAJIBHOTO TEMIIEPaTypHOTO
Haropy Io JOBXHHI KaHaly. BuzHauanbHi mapameTpH (Temiieparypa, po3Mmip) i ix Bubip. Y3araibHeHHS
JOCIITHUX JaHUX B KPUTEPIAX 1moaoou. OTpuMaHHs 1 BUJ EMITIPUYHUX PIBHSIHb.

3micToBHii MOaYJIB 6.

TenoBigaaya npy 30BHIIIHLOMY BUMYILIIEHOMY O0TiKaHHI IOBEPXOHb.

6.1. TemnoBignaya Npy BUMYIIEHOMY OMHBAHHI MJIOCKOT MOBEPXHI.

CrpykTypa rigponuHamiuHoro i TtemioBoro mnpoMikaux mrapiB (IILL). BusnauenHs mex
naminapHoro i Typoynentnoro I1III. CriBBigHOIIEHHS TOBIIMH TiApoauHamMidHOro i teruioBoro ITII.
BpaxyBaHHs BIUIMBY 3MiHHOCTI TeMIieparyp i (i3MYHUX HapamMeTpiB Ha TerioBigady. TermioBiamaya
npu JamiHapuomy [III. PospaxynkoBi piBHsHHS. TeruoBiggaua mnpu TypOynentHomy [IIII.
IapoaunamivHa Teopis TEII000MiHY 1 ramys3b ii 3acTocyBaHHs. Po3paxyHKoBi piBHSHHS. Po3paxyHok
TEIUIOB1Ia4l IPH OJHOYACHIM HAassBHOCTI JlaMiHapHOTrO 1 TypOynentuoro I1111.

6.2. TemnoBignava npyu BUMYIICHOMY ITONIEPEYHOMY OOTiKaHHI TPYO.

BrnnuB Ha TemnoBiAmady pexXuMy Tedii B NMPOMIXKHOMY Miapi i BiipuBy moToky. CepenHs
terioBiada. Po3paxyHkoBi piBHAHHSA. OOJIK BIUIMBY CTYIHEHs TypOYJIEHTHOCTI HabIrarouoro moToky
1 kyra HarikaHHS. OCHOBHI THMNU MY4YKiB TpyO, iX TIeOMETpHYHI XapakTepUCTUKU. JlamiHapHMH,
TypOyJEHTHUH 1 3MIIIAaHUN PEeXUMH OMUBAHHS. 3MiHA IHTEHCUBHOCTI TEIJIOBIJAa4l B 3aJIEKHOCTI BiJl
HoMepa psay TpyO. Po3paxyHkoBi piBHSAHHA. BpaxyBaHHs BIUIMBY Ha IHTEHCHBHICTH TEIUIOBiIaui
CTyIEHsl TYpOYJIEHTHOCTI Ha0Irarouoro NOTOKy, FEOMETPUYHUX IMapaMeTpiB MydKa, KyTa HaTIKaHHS.

3micToBHii MOaYJIBb 7.

Tennosignaya npu BUMyIIeHii Tedil piaunu B TpyOdax.

Oco06nuBocTi Tedii Ta Term1oo0MiHy B Tpy6ax. CTpykTypa Tedil 1 po31oauTy TeMIeparypu,
JUISTHKY T1IpOJMHAMIYHOI Ta TEIUIOBO1 cTadimizalii. B’s3kicHUi 1 B'sI3KiCHO-TpaBIiTAIlITHUIN peKUMHU
Teyil. AHAJITUYHI METO/IM PO3paXyHKY TEIJIOB1A/1a4l Mpy cTaOUIi30BaHii Teuli B TpyOax, X BIUIUB Ha
¢bopMy KpHUTepiaTbHUX PiBHAHB. TeIUIOBi1a4ya Mpy JJaMiHAPHOMY 1 TYpOYJIEHTHOMY peKuMax Teuil
piavHM B TpyOax Kpyrioro nepetuny. Po3paxynkosi piBHsHHS. [lepexinnuii pexxum. PozpaxyHok
TEIUIOBIA/1aui IPU Teuii piJUHU B TpyOaxX HEKPYIJIOro MOMEepeyHoro nepepisy, B BUTHYTHX TpyOax i
TpyOax 3 MOPCTKICTIO.

3micToBuii MoayJb 8.

TennoBignaya npu BinbHOMY pyci piauHu.

®daxTopHu, 1110 00YMOBIIIOIOTh BUIbHUM pyX piauHu. Po3noain remMneparyp 1 MIBHAKOCTEH.
XapakTep pyxy piIUHH y370BXK BEPTHUKAIBbHOI CTIHKH 1 3MiHa KoedillieHTa TeIuIoBiA/1aui O BUCOTI.
XapakTep pyxy piIMHU NOOIU3y TOPU3OHTAIBHUX TPYO 1 miacTuH. J{eski pe3ynbTaTé TEOPETUYHOTO
PO3paxyHKy TeIJIOBiiAaul Mpu NpUpoaHiit KoHBekii. ExciepumenTanbHi gocnimkeHHs. Po3paxyHkoBi
piBHAHHA. MeTouKa po3paxyHKy TEIIOBi1aul PU NPUPOHI KOHBEKIIi B 00MEXEHOMY MPOCTOPI.
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3microBuii MmoayJas 9.

OCHOBHI NOHATTS i 3aKOHH POMEHHUCTOI0 TEMI000MiHY.

[Ipupona TemIoBOro BUIMPOMIHIOBAHHSI, HOTO BIIMIHHICTh BiJ TETUIOMPOBIAHOCTI 1 KOHBEKIIII.
CriexTp BUIPOMIHIOBAHHS, BUIIPOMiHIOBAaHHS MOHOXpOMAaTHYHE Ta iHTerpanbHe. [I[poMeHUCTHH MOTIK.
H[iMBbHICTP TPOMEHUCTOTO TMOTOKY. bamaHC TemioTH majarodoro BUIIPOMiHIOBaHHS. [IOHSATTS mpo
a0COIFOTHO YOpHE TLIO. 3aKOHHW BUIIPOMIHIOBAHHS a0COJIOTHO YOpPHOTro Tina: 3akoH IlmaHka, 3akoH
Buna, 3akon Credana-bonbumana, 3akon Kipxroda, 3akon Jlambepra. 3acTocyBaHHS 3aKOHIB
BUIIPOMIHIOBAHHS a0COJIFOTHO YOPHOTO Tijia 0 peanbHuX TUL [ToHSTTS po cipe TiTo, CTYIiHb YOPHOTH
Tina.

3micToBuii moayJs 10.

Temno000MiH BUNIPOMIHIOBAHHSIM MK TLJIaMH B TiaTepMiYHOI cepe10BHUILi.

Bunu npoMeHHCTHX TIOTOKIB: BJIacHE, BiiOUTe, e(heKTUBHE, pe3yNIbTYIOUE, TIa/Iat0ue i TOTJIMHECHE
BHUIPOMIHIOBAHHS, iX B3aEMO3B'A30K. Ter1o00MiH BUITPOMiHIOBaHHAM. TermiooO0MiH BUIPOMIHIOBAHHSIM
B 3aMKHYTIi CUCTEMI JIBOX CIpUX TiJ; 3arajlbHAN BUIAJIOK; TiJIa 3 TUIOCKO-TIAPAJIeIbHUMH ITOBEPXHIMU;
MOHSATTS €KpaHy 1 HOro BIUIMB Ha TEIJIOOOMIH; TLIO 1 Horo o0onoHka. Termioo0MiH BUTPOMiIHIOBAHHIM
MK JIBOMa TiJIJaMH, JOBUIPHO PO3TAlIOBAaHMMH B MPOCTOpi. I'eOMeTpUYHI BIACTHBOCTI MPOMEHUCTHX
MOTOKIB. B3aeMHi moBepxHi 1 KyToBi Koe(ilieHTH. MeToau BU3HAYCHHS KYTOBUX KOE(]IIIEHTIB
BUIIPOMIHIOBaHHA. P0O3paxyHOK TEImIOOOMiHY BUIIPOMIHIOBAaHHSAM B 3aMKHYTIH CHCTEMi aOCOJIOTHO
YOPHHUX T 1 BiIOMBaIOYMX ITOBEPXOHb.

3micToBuii MmoayJs 11.

BunpominoBanHs rasis i napis.

Oco0nMBOCTI BUIPOMIHIOBAHHS, MOTJIMHAHHS 1 PO3CISHHA €Heprii y ra3oBHX CepeaoBUIIaX.
KoeoimienT nornmHaHHsA, 00'€MHA 1HTCHCHBHICTH BJIACHOTO BUIIPOMIHIOBAHHSI CEpPEIOBHINA, 3aKOH
Bbyrepa. KoeditieHTH 4OpHOTH BUIPOMIHIOBAHHS BYTJIEKUCIOTH, BOASHOI APH, X CyMillIel, 3amuiIeHuX
ra3oBux cepefoBuil. CepeqHsl ONTUYHA JOBXKUHA NUIIXY IPOMEHIB 1 croci6 ii Bu3HaueHHs. PiBHIHHS
NepeHocy MpoMeHeBoi eHeprii. Po3paXxyHOK NMpPOMEHHCTOro TEmI00OMiHY MiXK ra3oM 1 MOBEpPXHEIO
TtBepaoro Tina. KoedinieHT npomenucroro remnoodminy. CkiiagHuil TEI000MiH.

3microBuii Mmoayab 12.

Tensoo0MiHHI anapaTH - 3arajbHi BiTOMOCTI.

[Ipu3HaueHHs TEMJIOOOMIHHMX amnapaTiB, NPUKJIATM I1X 3acCTOCYBaHHS B EHEpreTHlll,
TEIUIOTEXHOJIOT1{, KOMyHAJIbHUX CUCTeMax, y moOyTi. Kiacudikaris TernooOMiHHUKIB 32 TPUHIIMIIOM
Iii: peKylepaTHuBHI, pEreHepaTHBHI, 3MIIIyBalbHI, 3 MPOMDKXHUM TEIUIOHOCIEM, 3 BHYTPILIHIMHU
JDKeperIaMy Terula. XapakTepHI KOHCTPYKTHBHI CXeMM TeIuIo0OMiHHMKIB. OCHOBHI mapameTpH, IO
XapaKTEePU3YIOTh pOOOTY TEra000MIHHOTO amapary. OCHOBHI CXEMH PyXy TEIUJIOHOCIIB: MPSMOTOK,
MPOTUTEYIs, MTONIEPEYHU pyX, kKoMOiHOBaH1 cxemu. OcoOIMBOCTI POOOTH TEMIOOOMIHHHKIB MPHU 3MiH1
arperaTHoro CTaHy TelIoHOCIiB. Buau TemnaoBoro po3paxyHky TEIIOOOMIHHUKA: IPU MPOEKTYBaHHI 1
nepeBipoYHUNA. PIBHSHHS, 110 BHUKOPHCTOBYIOTHCS B TEIUIOBOMY pO3paxyHKY. 3afadi po3paxyHKY
TEIJI0O0OMIHHMX arapaTiB.

3microBuii moxyJas 13.

OCHOBHM TENIOBOIO Ta riAPABJIiYHOI0 PO3PaXyHKIB TeNJI000OMIHHHMX anaparis.

13.1. TeroBuii po3paxyHOK TEMIO0OOMIHHHUKIB.

PiBHsAHHS TerioBoro OanaHcy i terionepeaayi. OcoOIMBOCTI X 3aCTOCYBAaHHS B 1H)KEHEPHUX
po3paxyHkax. CepenHiii TemnepaTypHUH Hamip 1 HOro BU3HA4YeHHsS AJII OCHOBHUX CXE€M pyXy
TeruioHOCiiB. [IOpiBHAHHSA MNPAMOTOKY 1 mpoTtutedii. TemnoBuil pPO3paxyHOK peKyNnepaTuBHOTO
TEIUIOOOMIHHOTO amapaTry MpH MPOEKTYBaHHI. 3aCTOCYBAHHS METOJy TIOCHIIOBHUX HaOJIMKEHb.
Bu3HayeHHs MOBepxHI TemI00OMiIHY NpU 3MIHHHMX KOE(]IIi€HTI Teruionepenadi i TEMJIOEMHOCTI
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TeII0OHOCI1B. Bunanok ckimagHoro temiooominy. OcoOIMBOCTI MEPEBIPOYHOTO PO3PAXyHKY. TermnoBuit
PO3paxyHOK PEereHepaTHBHUX Ta 3MIIIYBaJbHUX TEJIOOOMIHHUX araparis.
13.2. T'igpaBiiuamil po3paxyHOK TEIJIOOOMIHHHKIB. Jleski MUTaHHS PO3PaxXyHKY Ha MIITHICTb.
3aBaHHs TiAPaBIIYHOTO PO3PAXYHKY TEIUIOOOMIHHMX amapartis. ['11paBiiyHi ONOPH €JIEMEHTIB
KOHCTPYKIIIi TeITI00OOMIHHHKIB. PO3paxyHOK MOTY)KHOCTI Har”iTaviB, HEOOXITHOT IS MEpEeMilleHHS
TEIUIOHOCITB. J[esKi mUTaHHS pO3paxyHKy Ha MILIHICTh €JIEMEHTIB KOHCTPYKIIi TETI000OMIHHUKIB.

3micToBuii MmoayJs 14.

Temn000MiH Npu KOHAEHcALIl YMCTOr0 Mapa.

YMOBM BWHUKHEHHS 1 NpPOTIKaHHS IIporecy KoHueHcamii mapu. I[LmiBkoBa 1 KparmeiabHa
koHjeHcamis. Koedimient xonaencanii. TernnooOMiH mpu IITiBKOBiM KOHJEHcAIlll HA BEPTHKAIBHUX
ctinkax. JlaminapHuii 1 TypOyJI€HTHUHN PYyX TUTIBKUA KOHJIeHCATy. XBUJIHOBUH PyX IUTIBKU Ta HOTO BILUIMB
Ha TerIoBiAgauy. Po3paxyHok cepeqHboi TeruoBianavi. BrumB mBuakocti pyxy napu. TeroBignaua
MpU IUTIBKOBIA KOHACHCAIl HAa TOPU3OHTAIBHUX TpyOax 1 mydkax TpyO. XapakTtep OOTiKaHHS
KOHJICHCATOM ITy4YKiB TpYyO, 3MiHa IHTEHCUBHOCTI TEIUIOBIIadi 1O PsAax, BIUIMB MIBUAKOCTI pyXy Hapu
Ta iHmuX ¢akTopis. Po3paxyHok TermnoBiagadi. Po3paxyHok TemnooOMiHy npu KparneabHOi KOHIeH callil
napu. BrumuB nieperpiBy 1 BOJIOTOCTI mapa Ha koedimieHT TerutoBianadi. OkpemMi 3aBIaHHS TEIIO0OMIHY
P KOHJEHCAIlil mapHu.

3micToBuii MmoayJs 15.

Tenn000MiH Npu KMNIHHI 0THOKOMIIOHEHTHHX PiJUH.

YMOBM BHUHUKHEHHSI TpoIlecy KHUMIHHSA. MexaHi3M KHITIHHS DiIMHU; TeperpiB i ILEHTpHU
napoyTBOpeHHs; (popMyBaHHs OyibpOANIOK MMapH; BIUIMB 3MOYYBAHOCTI, KpalOBUH KyT. 30UIbIICHHS,
Bi[puB 1 pyx OynpOamok mapu. MiHIManbHUN pajiyc LEHTPY MAapOYTBOPEHHS; 3MiHA JiaMeTpa
Oynp0amok y 4vaci; BiIpuBHHU JiameTp OynbOamok. BynpOamkoBuil i MIiBKOBUI PEXUMH KUITIHHSL
CnocoOu miaBeACHHS TEIUIOTH 1O CTIHKW. B3aemo3B's30k KoedilieHTa TEIUIoBiamayi, MIUIBHOCTI
TEIJIOBOTO MOTOKY 1 TEMIIEPaTypHOI'O HAmopy NpH KUMIHHI Y BeJIUKOMY 00cs31. KpuTuuHi IIIbHOCTI
TEIUIOBOTO MOTOKY.

3microBuii MmoayJas 16.

Tenuio- i macooOMiH.

16.1. Temmo- i MacooOMiH B TBOKOMIIOHEHTHUX CEPEIOBHUIIAX.

[IpakTruHe 3HaYEHHS MPOIECIB TEIJIO- 1 MacOOOMIHY, 110 CIUIBHO HayTh. MexaHi3M MpoIiecy.
HlinbHicTh MOoTOKY Macu. KoHuenTtpauiitHa nugysis. Tepmiuna nudysis. KoHBekTHBHUIT MacoOOMiH.
[Ipo cuctemy mudepeHIialTbHUX PIBHSAHB MPOIECIB TEIJIO- 1 MacOOOMIHY, IO CHIILHO MPOXOISTh.
OcHOBHI KpuTepii Mo1IGHOCTI.

16.2. Temmo- i MacooOMiH mpu (a30BUX MEpexomax B Mapora3oBuxX cymimax. Temmo- Ta
MacoBij|jlaya [pH1 BUMIAPOBYBAHHI PiJTUHU B IApOra3oBe CEPEOBUIIIE.

banancoBi piBHsSHHA. MeToau BU3HAYeHHS KOEQIIIEHTIB TEIJIO- 1 MacoBimmadd. Po3momin
TeMIIepaTyp y BOJIOTOMY IopucTomy Tii. Terio- Ta MacoBijiada mpy KOHIEHCaLlli Tapy 3 MaporazoBoi
cyMimi. [IpakTuuHuil po3paxyHOK KOHJIEHCATOPIB.

16.3. Terto- i MacooOMiH MPH XiMIYHUX NEPETBOPEHHSX.

EnTanpmnis ra3zy 3 ypaxyBaHHSIM €Heprii HOoro yTBOpEHHS, €HTajbIis cymimii rasi. Temio- i
MacooOMiH MPU HAABHOCTI XIMIYHUX pEaKLii - OCHOBHI CHiBBIJHOIIEHHS. PIBHOBaXHI1 1 HEPIBHOBaXKHI1
MIPOIIECH.

3micToBuii MmoayJsb 17
Po3paxynkoBo-rpagiuna podora. Pospaxynku.
OTtpuMaHHA 3aB/IaHHS Ha poO0Ty. BUKOHaHHS pO3paxyHKOBOI YaCTHHH BIATOBITHO 3aBIaHHIO.



USURT 135-TE-/122 Il sem. 2023

IpakTuyHi 3aHATTS

TennonpoBiHICTh MPHU CTAI[IOHAPHOMY PEIKHMI.

TennonpoBigHICTh IPU HECTAI[IOHAPHOMY PEXUMI.

TennonpoBigHICTh MPU HASBHOCTI BHYTPIIIHIX JKEPEIT TEIIa.

TennoBigaaya npu BUMyIICHOMY MOB3/0BKHbOMY OOTIKaHHI IJIOCKOI MOBEPXHI.
TennoBiamaya npy BUMYIICHOMY PYCl PIAMHU B TPYOi.

TennoBigaaya Npu BUMYIIEHOMY 30BHIIIHBOMY OOTiKaHHI TPyO Ta My4KiB TPYO.
TennoBignaya npu BUTbHOMY PYCI PiIUHHU.

TemnoBignaya npu KOHACHCAIIIT MapH.

TennoBignaya npu KUIHHI PiHHU.

TennooOMiH BUIPOMiIHIOBAaHHSM B IMOTJIMHAIIBHOMY CEPEIOBHIII.

TennoBuii po3paxyHOK TEIUIOOOMIHHMX araparis.

JlabopaTropHi 3aHATTA

BusnaueHHs koedillieHTa TIIONMPOBIAHOCTI 130JIAIHHOTO MaTepiary METOIOM IUJIIHApA.
JocnimkeHHs TEIUIOBiAaul Mpy MonepeyHoMy 00TiKaHHI TpYO.

TennoBiggaya ropu30HTAIBHOI TPYOH NIPH BIIBHOMY PYCi MOBITPSI.

JlociKeHHs TeTIOB1AaYi MPU KUITIHHI P1IHUHH.

JlocmiKkeHHs TeTIoBiIadi Py KOHACHC A1 apy Ha 30BHINIHINA OBEPXHI TPYOH.

THOOPMAIINHE 3ABE3IEYEHHS QAMOCTIﬁHoi POBOTH
3/10BYBAUYIB BUIIIOI OCBITH

OcHoBHa JiTepaTypa

1. Tlpuxnaay 1 3aga4i 3 Kypey Teriomacooominy. HaBuanbHuil noci6Huk. JIbBiB: BunaBHUITBO
JIsBiBCBKOI mosmiTexHiku, 2017. 228 c.

2. TennomacooOMiH (OcHOBU Teopii 1 po3paxyHKy): HaBuanbHuif mOCiOHMK Ui BY3iB. 4-Te
BUJaHHS, BUNpasieHe. — JIbBiB: «Hoswuii cBiT-2000», 2066. — 144 c.

3. Omenpuenko O.B., LipkyH JI.O. TemomacooOmin: HaBy. noci6. Kpusnii Pir: ITonHYET, 2021
— 100 c.

4. KoncrantinoB C.M. Temnooomin: [Tigpyunuk. — K.: BIII BIIK "TTomitexnika": Inpec, 2005. —
304 c.

5. Tepmoaunamika Ta teronepeaaya. Hapuanenuil nocionuk. — Pisne: HYBI'TI, 2008. — 250 c.:
1.

JlomomixkHa

1. JTa6aii B. M. Termmomacoo6min / B. 1. J1aGait. — JIbBiB: Tpiaga-ILtoc, 1998. — 256 c.

2. €pomenkoB C.A., boromazos €.B., Koporoacekuii B.A., Spomenko T.I., HlkpaGine T.O.
PoGoua mporpama Ta 3aBgaHHS 0 BUKOHAHHS KOHTPOJIBHOI pobotm Nel. MertoauvHi BKa3iBKH JI0
caMocTiiHO1 pobotu 3 nuctuminu «Termomacooominy. 2007 p. Ne3190.

3. €pomenkoB C.A., boromazos C.B., Koporoacekuii B.A., Spomenko T.I., Illkpabins T.O.
3aBJaHHs 10 BUKOHAHHSA KOHTPOJBbHOI poboTu Ne2. MeToanuH1 BKa3iBKH 10 CAaMOCTiHHOT poOoTH 3
muctutiiay «TermmomacooOMiay. 2006 p. Ne648.

4. boromazoB €.B., fpomenko T.I., Hlkpa6ine T.O., I'pummnua O.B Busnauenns xoedimienta
TEIUIONPOBIIHOCTI 130JILIHHOrO MaTepialy METOAOM LuiIiHApa. MeTonnyHi BKa31BKU 10
nabopaTtopHoi podotu 3 aucuuiuiing "TemmomacoooMmin". 2008 p. Ne546.
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5. boromazos €.B., fApomenko T.I., [llkpa6ine T.O. JlocmimkeHHsT TEIUIOBIAAaYl MPU KUITIHHI
piauau. MeTtoauuHi BKa3iBKM A0 JlabopaTopHoi podotu 3 aucrumiinu "Tertomacooomin". 2008 p.
Ne3069.

6. boromazos €.B., [llapoiiko H.A, Jlsutroxk B.M. JlocmikeHHS TEIIOBI a4l MPU KOHACH AT
Mapy Ha 30BHINIHIN MOBepxHI TpyOW. MeToan4YHI BKa3iBKH J0 J1a00paTOpHOi POOOTH 3 MHUCHUILTIHA
"Terutomacooomin". 2002 p. Ne501.

7. boromazos €.B., [Tanuyk O.B. JlocnipkeHHs TEIUIOB1A1a41 IPH MTONEPEYHOMY OO0TiKaHH1 TpyO.
MetoanyHi BKa3iBKH 10 J1abopaTopHOi poboTH 3 qucuuiutiay "Temmomacooomin". 2009 p. Ne97.

8. boromazos €.B. TemnoBiggadya ropu30HTaILHOI TPYOH MPH BIILHOMY pyci MOBITps. MeToanuHi
BKa31BKH J10 JJabopatopHoi poboTu 3 nucuuiuiiny "TemmomacooOmin". 2008 p. Ne545.

IH(I)OPMAIIIﬁHI PECYPCHU B IHTEPHETI
1. http://metod.kart.edu.ua

2. https://kart.edu.ua/department/kafedra-ttdem
3. https://nbuv.gov.ua

IIpaBuia ouiHIOBaAHHS

[Ipu 3amoBHEHHI 3alliKOBO-€K3aMEHAIIHOI BIJOMOCTI Ta 3alliKOBOI KHWKKH (IHIWBIZyambHOTO
HaBYAILHOTO TUIaHY) CTYAEHTA, OlliHKa, BUCTaBieHa 3a 100-0anbHOI0 MIKallor, MOBHHHA OyTH MepeBeneHa 10
HaIlioHaIbHOI mKanu (5, 4, 3) ta mkanu ECTS (A, B, C, D, E).

3a 100
BusHaueHHs Ha3BU 32 JIEPKaBHOIO ECTS
. Busznauenns na3u 3a mwkanow ECTS 0apHOIO .
IIKaNOIO (OIIIHKA) OIliHKa
IITKAJIOKO
BinmMiHHO — BiMiHHE BHKOHAHHS JIHIIE 3
BIAMIHHO -5 L 90-100 A
HE3HAYHOIO KUTBKICTIO TTIOMUJIOK
Jly:xe no0pe — BHINE CEPEIHBOrO PIBHA 3
. P P 82-89 B
KUJIbKOMa TIOMUJIKAMH
JOBPE — 4
[Jdo0pe — B 3arabHOMY MpaBWIbHA poboTa 3 75.81 C
MIEBHOFO KUTBKICTIO TPYOHX TIOMUJIOK
3a10BilbHO - HemoraHo, aje 3i 3HAYHOKO
r— o ’ 69-74 D
KUTBKICTIO HEJIOJIKIB
3AIOBUIBHO -3 JlocTaTHLO — BUKOHAaHHS  33J]0BOJILHSE
MiHIMaJIbHI KpUTEpii 60-68 E

BiaBigyBaHHs NEKIU:
Banu 3a 110 CKIIaZIOBY HE HapaxOBYIOTbCS B3araji, SKIIO CTYIACHT He BiaBiayBaB Ouibin 50% JeKIidiHUX
3aHATH Y MOAYyJi Oe3 MOBaAXHUX NPHUYMH. 3a BiJBiLyBaHHS KOXKHOI JIEKLil HapaxoByeTbcsi 4 Oamnu.
MaxkcumanbHa cyma cTaHoBUTH 30 OaJiB.

IIpakTuyHi 3aHATTS:
OniHII0THCS 32 BiABiLyBaHHSIMH (10 2 0aiB), CTyleHeM 3aTy4eHOoCTi (10 4 6altiB) Ta CTHCIIOIO TPE3EHTALI€0
BHKOHAHOTO 3aBJIaHHs (10 3 OaniB). MakcuMaabHa cyMa CTaHOBHUTH 15 GaniB.

JlaGopatopHi 3aHATTS:
O1iHIOITECS 32 BiJIBiIyBaHHSIMH (10 2 OaliB), CTyIeHeM 3aITy4eHOCTi (110 4 6alliB) Ta CTHCIIO MTPE3EHTAIIIEI0
BHKOHAHOTO 3aBJIaHHs (70 3 OaniB). MakcuMaabHa cyMa CTaHOBHUTH 15 GaniB.

MoayinHe TeCTYBaHHS:



http://metod.kart.edu.ua/
https://kart.edu.ua/department/kafedra-ttdem
https://nbuv.gov.ua/
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OMiHIOIOTECS 32 BIpHUMHM BiAMOBiISMH Ha TECTOBI MOAYNbHI muTaHHS (15 muTaHs B TECTi, KOKHA BipHa
BIJIMIOBI/Ib OIIHIOETHCSA B 2,67 0ann). MakcuMaJibHa KUIBKICTh cTaHOBUTH 40 0aJiiB 3a MOIYJIb.

3ayik / iciuT:
CryneHT OTpuMYye 3alliK 3a pe3yJIbTaTaMi MOIYJIFHOTO 1-TO Ta 2-T0 KOHTPOJITIO IIJISIXOM HAKOTTHYEHHS OalliB.
MaxkcruManbHa KUTBKICTh 0alliB, SIKy MOXe OTpuMaTé CcTyAeHT craHoBuTh 100 (mo 60 GaiiB MOTOYHOTO
KoHTpouTto Ta 110 40 OaniB TectyBanHs). CepeHe apupMeTHIHE CYMU MOTYJIEHUX OI[IHOK CKJIJIa€ 3aTiKOBHMA
Oan. SIKIIo CTyAEHT He MOTOKYETHCS 13 3aIPOMIOHOBAHNMH OallaMu BiH MOJXKE€ IBUIINTH, BiIOBIBIIA Ha
muranas Bukiaagada (https://do.kart.edu.ua/ )

KoMmanna BukjiagaviB:

Manuyk Outekciii BikTopoBuu (http://kart.edu.ua/staff/panchuk-oleksij-viktorovich) —
teriomacooominy B YkpJIY3T. HanmpsimMku HaykoBOI AiSUTBHOCTI: CUCTEMHU OTAJICHHS, CKOHOMIYHICTh POOOTH
PYXOMOTO CKJIaAy MPH MPOBEICHHI PEOCTATHUX BUIIPOOYBAHb.

Koaexc akagemMiuHoi 100povecHoOCTI

Iopymennss Kopmekcy akageMidHoi J0OpouyecHOCTI YKpaiHCHKOTO JEp:KaBHOTO —YHIBEPCHUTETY
3aJI3HUYHOTO TPAHCIIOPTY € CEPHO3HUM MOPYIICHHIM, HaBiTh SIKIIO BOHO € HeHaBMUCHUM. Kojeke nocTymHuit
3a TIOCHJIAaHHSAM:

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

3okpema, norpumanns Konmekcy akamemiunoi noopouecHoctTi YkpIY3T o3Hauae, 1m0 Bcs poboTa Ha
icnmuTax Ta 3ajikax Mae€ BUKOHYBAaTHCS iHAmMBimyanmsHO. Ili yac BUKOHAHHSA CaMOCTIMHOI POOOTH CTYIEHTH
MOXYTh KOHCYJIBTYBATHCS 3 BHKJIaJayaM{ Ta 3 iHIIMMHU CTYACHTAaMH, ajie¢ IOBUHHI CAMOCTIHHO PO3B’s3yBaTH
3aBJaHHs, KEPYIOUHCh BIACHUMH 3HAHHSAMH, YMIHHSAMHU Ta HaBHYKamu. [locunaHHs Ha BCi pecypcH Ta JKepena
(HampuKIIam, y 3BiTax, CaMOCTIHHUX poOOTaxX YW MpPE3eHTAIlisX) MOBHHHI OyTH 4iTKO BH3HAYeHI Ta o(opMIIeHi
HAJIe)KHUM YHMHOM. Y pa3i CIisibHOi POOOTH 3 iHIIMMHU CTYyICHTaMH HaJ BUKOHAHHSM iHIWBIIyallbHUX 3aBJaHb,
BU MIOBMHHI 3a3HAYUTH CTYIIiHb iX 3aJy4€HOCTI 10 POOOTH.

InTerpauisi ctyeHTiB i3 00MeKeHUMHU MOKJIUBOCTSIMH

Buma ocBiTa € TpOBIAHUM YHMHHUKOM ITiBHIICHHS COLIAIBHOTO CTaTycy, JOCSTHEHHS JIyXOBHOI,
MaTepiadbHOI HE3aJeKHOCTI 1 comiamizamii Mojojai 3 OOMEeXEeHMMH (YHKIIOHAIBHUMH MOMXJIUBOCTSIMH U
BiJJOOpaka€e cTaH PO3BUTKY JEMOKPAaTHYHKX MPOILIECIB 1 TyMaHi3allii CyCIiIbCTBA.

Jist inTerpanii cTy1eHTiB 13 00MeKeHUMHU MOXKIIMBOCTSIMU B OCBITHIN ITpo1iec Y KpaiHCHKOTO Jep>KaBHOTO
YHIBEPCUTETY 3JII3HUYHOTO TPAHCIIOPTY CTBOPEHA CHCTEMa IHMCTAHIIIMHOrO HAaBYaHHS Ha OCHOBI Cy4aCHHX
MeIaroriyHuX, iHPOpPMaIiHHNX, TENIEKOMYHIKaIliTHUX TEXHOJOTIH.

HocTtyn nmo mMarepianiB JUCTAaHIIKHOTO HABYAHHS 3 IBOTO KypCy MOXKHa 3HAWTH 32 MOCHIIAHHSIM:
https://do.kart.edu.ua/ .



https://do.kart.edu.ua/pluginfile.php/140654/mod_resource/content/1/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D1%96%20%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%BD%D1%8F%20%D0%B4%D0%BE%20%D0%B7%D0%B0%D0%BB%D1%96%D0%BA%D1%83.pdf
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

