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E®PEKTUBHICTb NMOACHIOBA/IbHO-ITIOCTPATUBHOIO METOAY
niga4vyAC BUKNAQAHHA agncunnniHn «TEPMOAUHAMIKA»
3A HABYAZTbHUM NZTIAHOM NIATOTOBKU BAKAJIABPIB
CNEUIANBbHOCTI 184 TIPHULUTBO

Y cTaTTi PO3rNAHYTO BUKOPUCTAHHA NOACHIOBA/NbHO-I/IIOCTPATUBHOIO MeTOAY HaBYaHHA Mif Yac BK-
KNafaHHA HaBYa/bHOI AMCUMNAIHM «TepmoaMHaMiKa» 3a HaBYya/bHMM NJIAaHOM NiArOTOBKM Gakanaspis
cneujanbHocTi 084 TipHUUTBO. OCHOBHY yBary NpUAiINeHO TaKOMY acnekTy, AK aKTyasbHiCTb Ta epeKTMB-
HiCTb NMOACHIOBA/IbHO-INOCTPATUBHOrO METOAy HaBYaHHA B CYYacCHIl OCBITi, 3 ypaxyBaHHAM pO3LUMPEHHA
MEX Ta MOXK/IMBOCTEN Bif0OpParKeHHA TePMOANHAMIYHUX NMOHATb, MPOLLECIB, METOAiB TEPMOANHAMIYHOIO
aHani3y i3 3actocyBaHHAM IKT.

MNpoaHanizoBaHo 0co6MBOCTI Ta XapPaKTEPUCTUKM NOACHIOBA/IbHO-INIOCTPATUBHOIO MeToAy HaBYaH-
HA. PO3rnAHyTO Nepesary 3a3Ha4eHOro MeToAy i, 4ac BUKNAAAHHA Ta ONaHyBaHHA BEMKOro obcsary Ha-
BYa/IbHOTO MaTepiany ANA CTPYKTYpyBaHHA iHGOPMaLLii Ta OKpecneHHA B3aEMO3B’A3KY NOHATb AUCLUUNAIHK
«TepmoguHamika». Po3rnaHyTo npukaaam rpadiyHoro Ta cxemMaTMyHOro 306paxeHHA AeAKUX MOHATL Tep-
MOAMHAMIKM, SIKi HAOUYHO Big0OPaXKaOTb B3AEMO3B'A30K MiXK HOBUMMW MOHATTAMMW Ta PaHille 3aCBOEHUMMU,
[03BONIATbL NOAATU CXEMATUYHO MaTeMaTUYHI 3anexHocTi. FpadiuHe BigobpakeHHA NOHATL AAE MOXKAN-
BiCTb CTYAEHTOBI CHOPMYBATU KOMIM/IEKC 3HAHb LWOAO0 BUKOPUCTAHHA TOrO YM TOro napamerpa. HaseageHo
nepenik OCHOBHUX Ziiarpam, ki BAKOPUCTOBYIOTbCA CTYAEHTaMMU Nif, Yac po3B’A3yBaHHA NPUKAALHUX 33434
nepeTBOPEHHSA eHeprii, 30Kpema B TenJ10eHepreTUYHNX CUCTeMax i YCTAaHOBKAX FMpHMYMX NignpuemcTs. 3a-
3HaYeHO BaXK/IMBICTb OAHOYACHOrO NOEAHAHHA YCHOrO NOACHEHHA 3 iI0CTPALIAMKM, CXeEMaMK, giarpamamm
ONA OMaHYBaHHA HABYaNbHOT ANCUMNNIHM « TepMOoANHAMIKa».

Bu3HauyeHOo, WO NOACHIOBANbHO-INIOCTPATUBHUIN METO/, HaBYaHHA € 3PYYHUM Y BUMNAAKY, KOU Heob-
XifIHO B CTUC/IMX YACOBMX MEKaX JOHECTU BeNMKMI 06CAr HaBYabHOTO MaTepiany. Moro BUKopucTaHHs Bu-
npasgaHe Npu 3aCBOEHHI yCTasleHUX NOHATb, GaKTiB, 3aKOHIB. 3p061EHO BUCHOBKM MNPO Te, WO Ha NeKLili-
HUX 3aHATTAX 3 AUCUMUNAIHU « TepMOoAnHaMIKa» came NOACHI0BAIbHUI MEeTO/ Pa3oM i3 HAOUYHMMM 3acoba-
MM HaBYaHHA BUKOHYE BaXK/IMBY POJb, OCKINbKM AncumnaiHa «TepmoamHamika» € pyHaameHTOM 6araTbox
crneuianbHUX Ancumnain gna cneuianbHocTti 084 MipHULTBO.

Knto4oei cnosa: Memodu Ha84YaHHS, NOACHIOBAbHO-iADCMPamueHuUli Memod, mepMoOUHAMIKA, Ha-
OYHICMb, 2paghiuHe 306paxeHHs, eheKMuUBHICMb HABYAHHS.

OCTaHOBKa npobnemu B 3aranbHomy Buraagi. Ans cneuianbHocTi 184 TipHUUTBO
avcumnniHa «TepmogMHamika» Ma€E TiCHI MiKnpeaMeTHi 3B’A3KM 3 TaKMMKM OCBIT-
HiIMM KOMMNOHEeHTaMM, AK «EHepromexaHiyHi KOMNAEKCU FiPHUYOrOo BUPOBHULITBAY,
«MTHEBMATUYHI YCTAaHOBKM FipHUUYMX NiANPUEMCTBY, «YCTAaHOBKMN ANA KOHAWULIOBAHHA NOBITPAY,
«EHeprosbeperkeHHA Ha ripHUYKMX Nignpuemcteax». MeTta gucumnniHn — dopmyBaHHA 3HaHb 3 ro-
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JIOBHUX NMOHATb, 3aKOHIB Ta METOAiB TEPMOAMHAMIKM, HABUYOK 3aCTOCYBAHHA iX A0 PO3B’A3aHHA
NPUKNaAHUX 33434 NepeTBOPEHHSA eHeprii, 30Kpema B TeNI0eHepreTUYHNX CUCTEMAX | YCTAaHOB-
KaX FipHU4mMX nignpuemcts. Iig yac BUBYEHHA AUCUMNNIHN CTYAEHT PO3BMBAE BMiHHA aHaMiTUY-
HO PO3B’A3yBaTK iHXXEHepPHi 3a4a4i 3 NepeTBOPEHHA eHeprii Ha OCHOBI YiTKOTrO PO3YMiHHSA Tep-
MOAMHAMIYHUX NMOHATb, 3aKOHIB Ta HABYAETLCA 3aCTOCOBYBATH iX ANA BU3HAYEHHA ePeKTUBHOC-
Ti TEPMOAMHAMIYHNX LMKANIB TENA0BUX ABUTYHIB Ta TEN0EHEPreTUYHNX YCTaHOBOK. Y cydacHoMmy
3aKN1aaj ocBiTM ePEeKTUBHICTb HaBYAHHSA 3aNeXKUTb Bif, BMiHHA BUKAaZa4ya 06upaTn epeKkTUBHUI
MEeTO/, HaBYaHHA Y BU3HAYEHUX YMOBAX A/1A NEBHOTO 3aHATTA.

AHani3 oCTaHHiX gocaigXeHb i nybaikayin. Metoam HaBYaHHA — Le cnocobu uinecnpa-
MOBAaHOT ABOCTOPOHHbOT B3aEMOAIT BUKNaZaua i CTYAEHTIB, CNPAMOBaHOT Ha p03B’A3aHHSA Ha-
BYaNbHUX 3aBAaHb [I. Masyp, A. O3ipcbkuii, 2011, c. 86]. OauH i3 meToAiB HaBYaHHSA Bigno-
BiAHO [0 XapaKTepy Ni3HaBa/sibHOI AiANbHOCTI CTYAEHTIB WOA0 3aCBOEHHA 3MICTY HAaBYaHHA
3a |. JlepHepom Ta M. CKaTKiHMM — NOACHIOBaNAbHO-iNtOCTPaTUBHUIA (iHdopMmaLiliHo-pelen-
TMBHMI) [/1. Tepneupbka, 2014, c. 194]. Moro cyTHicTb nonarae B Tomy, Wo iHbopmaLia noaa-
€TbCA NO-Pi3HOMY, OPraHi30BYOTbCA Aii CTYAEHTIB 3 NPeaAMEeTOM BUBYEHHSA, @ 3HAHHS CRPUN-
MatoTbCA, YCBIAOMOIOTLCA 11 3anam’aToBytoTbes [I. Masyp, A. O3ipcbKkuii, 2011, c. 86]. Y Ha-
BYaNbHOMY NocibHUKY [I. Manadiik, 2005, c. 228] ocobauBicTb 4aHOro MeToAy BM3HaYeHa AK
NoZaHHA 3MiCTY HaBYaHHA Ha PiBHI PO3yMiHHA. PyHAAMEHTOM MOro € NCUXONOTIYHI 3aKOHO-
MipHOCTi onaHyBaHHA iHPpOpPMaLi€t0, CYTHICTb AKMUX Y CNPUAHATTI HABYANbHOIO MaTepiany Ta
dopMyBaHHi Ha Ll OCHOBI acoujiaLii.

Buknag ocHoBHOro martepiany. [0oACHIOBa/NbHO-INOCTPAaTUBHUI METO/ HAaBYaHHA pe-
KOMEHAYETbCA A/1A 3abe3neyeHHA Po3yMiHHA 34006yBayYamm OCBITM 3MiCTY HaBYa/IbHOTO Ma-
Tepiany. Po3ymiHHA — Lie npouec, y Xo4i AKoro 3gobysay y10BAIOE 3B’A30K HEBIAOMOTO 3 Bi-
AOMUM, NiABOAUTb HEBIAOME NOHATTA NI BXe BiJOMEe, MOXe NOpiBHIOBATU HeBigOME 3 Bi-
OOMMM 3HAHHAM, @ He TiNbKM 3 pe3yNbTaTOM CNPUINHATTA. Hanpuknaa, Ha neKkuinHomy 3a-
HATTI 3 gucumnaiHm «TepmoanHamika» BMBYAETbCA Tema «Limkn KapHo». Buknagay npono-
HYE PO3rNAHYTU CNOYATKY BU3HAYEHHA NOHATTA «UMKN KapHo». AK Bigomo, Le TepmoanHa-
MIYHWUI LMK, LLO CKIAAAETbCA 3 NOC/NIA0BHOCTI ABOX afiabaTHUX Ta ABOX i30TePMiYHMX Npo-
uecis. Y Takuit cnoci6 noHATTA «UMKA KapHO» NiaBoAUTbCA Nig NOHATTA «TepMOoAMHaMiu-
HUWA LMKA», «afiabaTHMI npouec» Ta «i30TepMiyHMIN npouec», «abcontoTHa TemnepaTypa»
Ta «KEHTpONiA», AKi BUBYAZINCA HA NonepeaHix 3aHATTAX (Taba. 1). AKWoO cTyaAeHT po3yMmie 3ra-
OaHi BU3HAUYEHHA MOHATb, TO BiH, MOYYBLIM BU3HAYEHHSA UMKy KapHo, 3MmoKe 3’acyBaTw, Ha
AKiM i3 3aNpONOHOBaHMX rpadiuHMX T-S 3aneKHOCTEN HaBeAeHO UMKA KapHO, Ta po3KpUTK
CKNAAHMKN NOHATTA LMKy KapHO oKpemo.

lpadiuHe BigOOpPaKeHHA 3a3HAYEHMX MOHATb A03BOJIAE CTYAEHTOBI CTPYKTYpyBaTW iH-
dopmauito, NobaunTn obCAar HaBYaIbHOIO MaTepiany B LiJIOMY, a He AK BigOKpeM/eHi Temu,
B3aEMOMOB’A3aTK MOHATTA MiK COH60t0, CTBOPUTU KOMMIEKC 3HAHb LLLOAO BUKOPUCTAHHSA TOTO YK
TOro napameTpa.

[0 TOro K, AKLLO CTYAEHT HAaBOAMTb CBOI NPUKNAAM, SKi iNHOCTPYHOTb 3MicT TemMu, abo moxke
3MiCT MaTepiany nepeBecTu 3i CIOBECHOI Y TabAnyHy um rpadiuHy popmm, 3anmncaTm 3anekHoc-
Ti y BUrnaai ¢opmyn, MoXKHa AT BUCHOBKY NPO PO3YMiHHA HUM HaB4Ya/sbHOro maTepiany. Ha-
NPUKAALA, NOHATTA KEHTANbNIA» — CyMa BHYTPILIHbOI eHeprii i NOTeHLianbHOI eHeprii TUCKY rasy.
AKLLO CTYAEHT MOXKe 3anncaTh C/I0BECHE BU3HAYEHHA NOHATTA eHTanbnii y Burnagi dopmynu: | =
U + pV, pob1uMo BUCHOBOK, LU0 BiH 3p03yMiB paHille po3rAsaHyTi MOHATTA «BHYTPILLHA eHepriay,
«TUCK», «0B’em».

Tpeba 3a3HaUYNTK, WO HaBYAHHA AUCUUNAIHM « TepMoanHAMIKa» Nofarae B NOCNiA0BHIl re-
HepaLii BiAOKpeMNEHMX NOHATb, MOHATb BU3HAYEHOI TeMM, | HaZani, Nig Yac NoAasibLoro 3acBo-
€HHA, POPMYETLCA CMCTEMA MOHATb. 3aNOPYKOHD YCMIWHOCTI B LLbOMY MPOLLECi € BCTAHOB/IEHHS
3B’A3KY HOBOIO MOHATTA, WO MOACHIOETLCS, i3 iHWWMMK, TUMMU, AKi 40 LbOTO BUBYanucA 3400yBa-
yamu [P.[. byxaposa, 2018].

OCKiNbKM MeToA, HaBYaHHA B pyKax BMKAaAaya — CBOEPIAHWUI LWNAX AOCATHEHHA OCBITHIX
Linen, To BUKNALAY NOBMHEH OZEPKYBaTW OMNepaTMBHY iHPOPMALLO LWOAO0 PiBHA AOCATHEHHS
UMX Linein, pobuUTK OLIHKY 3anNaHOBAHOMO 1 OTPMMAHOrNO pe3y/ibTaTy Ta CBOEYACHO BHOCUTMU
KOPEKTUBM 33 HaAABHO B HbOTO AiarHOCTUYHOW iHOpMaLieo (HanpuKknaa, 3a pesynbTaTamu
po3B’A3aHHA cTyaeHTamu 3aaad) [I. Manadiik, 2005, c. 229].
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Tabauys 1
FpadiuHe 306parkeHHA NOHATTA «UuKN KapHo»
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3a NOACHIOBA/IbHO-INOCTPATUBHUM METOAO0M NeSaror HanaroAKye CPUMHATTA Ta YCBiLOM-
NEeHHSA CTyAeHTaMM HagaHoi iHpopmaLlii, a CTyAeHTU NpaLooTb HAZ, i 3aCBOEHHAM, OCMUCIEH-
HAM i3anam’aToByBaHHAM. Tomy cnif, $opmyBaTH NEBHE KOO YABAEHb LLOAO ANCUUNAIHU «Tep-
MOJMHaMIiKa», OpraHi3oByBaTW CNPUIMAHHA Y4iTKO NogaHoi iHpopmau,ii, NoCAyroByoUnCb NPUH-
LMNAaMM HAOYHOCTI, AOCTYNHOCTI, CUCTEMATUYHOCTI Ta NOCAIAOBHOCTI. 3acobamu, HeobxiaHMMMK
ONA L€l AiANbHOCTI, € KPECNEHHA, CXeMU, giarpamu, NiAPYYHUKN TOLWO. AK pe3yabTaT y CTyaeH-
Ta GOPMYETHLCA KOO 3HAHb i yABNEHb, LLLO CTBOPIOIOTb OPIEHTOBHY OCHOBY A5 NOAA/bLIOrO 3a-
CBOEHHA AUCUMMNNIHN.

[0 NoACHI0OBAaNIbHO-INOCTPAaTUBHOIO METOAY HaneXaTb: MOACHIOBANbHO-IIIOCTPATUBHA NeK-
LifA (3 BUNMCYBaHHSAM OCHOBHOI IYMKM, KOHCMEKTYBAHHAM, CKIAJaHHAM CXeM, Aiarpam, rpadikis,
TabavLb TOLLO); NeKuif-Bi3yanisauia (HanpuKAag, NOACHEHHA 3a AOMOMOro NO3HAYoK, dop-
My, rpadikiB, 3HaKiB); iNtoCTpaLiil (PUCYHKM, Aiarpammn cxemu), WO NOEAHYIOTLCS 3i CIOBECHUMM
MeToaMu; MeToZ, NOACHEHHA 3 NOBTOPOM. Hanpuknaz, npu BUBYEHHI NOHATb «aTMOChepHUi
TUCK p,», «@b6CONOTHUIA TUCK P», «HAAULLKOBUIA TUCK Pnns i <BaKYYMMETPUYHWIA TUCK p_ , OKPIM
HaZaHHA GOPMYNOBaHHA Ta PO3pPaxyHKOBUX GOPMYA, ANA HAOYHOCTI MOXHa nofatu rpadiyHe
306pakeHHA NOYATKIB BifJliKy TUCKY, LLLO CMPUAE KPALLOMY PO3YMiIHHIO HOBUX MOHATL (puc. 1).

36



ISSN 2522-4115 (print) BICHMK YHIBEPCUTETY IMEHI AZIb®PEAA HOBENA.
ISSN 2522-9133 (online) Cepia «MEOATOTIKA | NCUXONONIA». NEAATOTIYHI HAYKW. 2023. Ne 1 (25)

Jla unajaky

P>po

Pa

ATMocepHHIT THCK

Jlia Bunaaky
P=Po

Po

=

=0
S TT7T 777777777 777777777

Puc. 1. FpadiuHe 306pakeHHA NOYaTKIB BigNiKy TUCKY

Hanpuknag, gns Bisyanisauii nepworo 3akoHy TepMognMHaMIKK, AKMI PO3KPUBAE NepPeTBO-
PEHHA eHeprii, KOXHUN TePMOAMHAMIYHUI NPOLLEC OKPEMO AOLiIbHO NOAATU 332 AOMOMOrOH
cxemu eHeprobanaHcy (puc. 2).

3a4nA CNpUAHHA NiABULLEHHIO Mi3HABA/IbHOI AKTMBHOCTI CTYAEHTIB MiA Yac BUKNALAHHA
BaX/IMBUX MUTAHb Ha NIEKLiAX 3 TEPMOAMHAMIKM NPONOHYETHCA TaKa MOCAILOBHICTb: CNOYaTKy
HaJaeTbCcs iHpopMaLis, 3400yBadi CnyxatoTb, afie He 3anucytoTb; HadaNi BUKIagad Aa€e Bignosi-
Ai Ha 3aNMTaHHA Ta NPOMOHYE CTyAEHTaM CaMOCTIAHO 3aHOTYBaTM HaZaHWN maTepian. [JexTo po-
6U1Tb 3aMnCK, AEXTO — Hi, 60 LLLe He YCBIZOM/IOE, WO 3anMcaTy, | TaKMX 3a3BMYall NepeBarkHa binb-
LWiCTb, OCKiIbKM Ha JaHOMYy eTani BOHM nepebyBatoTb ANLLE Ha PiBHI NEPBUHHOIO CPUNHATTA.
Jani ona NnoACHEHHA BUKOPUCTOBYETbCA MeTO, NOBTOPEHHA, | TeNep y»e yBara cayxayis niasu-
LLLYETbCSA, OCKINbKKM iHPpOpPMaLLia ANA KOXKHOro HabyBae xapakTepy iHAMBIAYyaNbHOI 3aLiKaBAeHOC-
Ti. Ha 3aBepluanbHOMY eTani CTyAeHTamM AMKTYIOTb Mifg, 3anMc HaMBaXK/MBILWI acNeKT! HaBYa lb-
HOro matepiany. AKLEHTYEMO Ha TOMY, LLLO HA NEKLiMHUX 3aHATTAX 3 TEPMOANHAMIKM came NosCc-
HIOBAJIbHUIA MaTepian Bifirpae Bax/MBY poJib, OCKiNbKM « TepMmoauHamika» € GyHAAMEHTOM A5
BMBYEHHSA BaraTbox crnewiaibHUX AUCLUUNAIH Y TEXHIYHOMY YHiBEpCUTETI.

Tabauys 2
Cxemu eHepro6anaHcy MepLuoro 3aKoHy TePMOAUHAMIKU
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Ba*knMBO 04HOYACHO MOEAHYBATU YCHE MOACHEHHA 3 I/IIOCTPALIAMM, CXeMaMM, Aiarpama-
MK. Ons dopMyBaHHA NisHaBa/bHOro 06pasy 06’eKTa BMBYEHHS 3a3Ha4YeHe NOEAHaHHA O4HO-
YACHO NPU3BOAMTb A0 aKTUBHOCTI AIK J1iBOI, TaK i MPaBOi NiBKY/1b r0JIOBHOrO MO3Ky. BcTaHOBNEHHA
3B’A3KIB MiXK MOHATTAMM, MOPIBHAHHA BiZLOMOTr0 3 HEBIAOMMM AA€E CTYAEHTAaM MOXK/IMUBICTb 3p03Y-
MiTW Ta CNPUIAHATM NOYYTUIA MaTepian. Tomy aii cTyaeHTiB Tpeba cnpamoByBaTh Ha Te, W06 AeLo
npuragaTu, BigHOBUTU M OXUBUTK L 3B’A3KK. [0 NPpUKNAAY — MOXKHA NOBTOPUTU MaTepian Mu-
HYJIOrO 3aHATTA, KNI Byae BUKOPMCTOBYBATUCS NPU BUBYEHHI HOBOT Temu [l. Manadiik, 2005, c.
229-231].

HeBia' '€éMHOIO YacTUHOO BUBYEHHA AUCUUNAIHK «TepmoanHaMiKa» € 4eMOHCTPaLiNHI Ta-
6uLi, giarpamun, OCKIIbKM came Yepes HUX MOMKHaA LUBWAKO 3aCBOITM 3aKOHOMIPHOCTI TepMo-
OVHaMIYHUX NPOLECIB iAeaNbHUX Ta peanbHUX rasis, LMKAN NAapOCUIOBUX YCTAHOBOK, ABUTYHIB
BHYTPILUHbOrO 3ropsAHHS, ra3oTypbiHHMX Ta ra3onopLHeBUX ycTaHOBOK [G. Karman et al., 2020;
Yu.l. Oksen, O. Trofymova, O. Bobryshov, A. Lukisha, V. Pryvalov, 2019, p. 90-93].

O6uMCNeHHSs XapaKTEPUCTUK BOIOrOro MNoBiTPA M A0CNiAXKeEHb, MOB’A3aHMX i3 HUM TepMoaun-
HaMIYHMX NPOLLECIB, CTaOTb 3HAYHO NMPOCTILLMMM Ta HAOUYHILLMMW NPU BUKOPUCTAHHI I-d—ajarpamm
BOJIOrOro NOBITPA; 3aCTOCYBaHHA j-S—Aiarpamm CyTTEBO CMPOLLYE TEPMOAMHAMIYHI PO3PaxyHKM 3
BOZAAHOIO NAPOI0; ANA AOCNIAXKEHHA NAPOCUIOBUX | XONOANIbHUX YCTAHOBOK, 3abe3neyyroym Hali-
6inbW HaoYHe 306parKeHHs NPOoLECiB, 3py4HO NOC/IYroByBaTUCA T-s—Aiarpamamu, p-i—aiarpamamu,
TMNosMMK GpasoBuMHM aiarpamamu. Tpeba 3ayBaXKunTH, WO, HANPUKAAL, O1A BU3SHAUYEHHA Napame-
TPiB X0/1040areHTy B XapaKTEPHUX TOUYKAX LMKY XONOAMNbHUX YCTAHOBOK PO3p0obeHo creliab-
Hi KoMN'tOTEepPHI Nporpamu, AKi A03BONAIOTb 33 BUXIAHUMM AaHUMM OTPUMATU HeobXigHi 3HaYeH-
HA. MixK TM came Ans Toro, Wob HA0YHO YABUTK, AKI NPOLECU BXOAATb 40 LMKAIB NAPOCUN0BUX i
XONOANbHUX YCTAHOBOK, Ha AKOMY eTani i AK 3MiHIOITbCA MapameTpu X1AA0reHTY, AK 3MIHIOETbCA
MOro arperaTHWi CTaH, AOLi/IbHO 3 HaBYa/IbHOK METOK METOAMYHO AOCAIAKYBATU Aiarpamu, Bu-
6y/0BYyBaTU TEPMOANHAMIYHI LIMK/IM YCTaHOBOK «BPYYHY». Ha ajiarpamax, rpadikax cTyaeHT Wwena-
LLe MOXKe 3HaNTM MiHIManbHe Y4 MaKCMMaJIbHe 3HAYEHHS NapamMeTpiB poboyoro Tina, aHix 3a Teo-
PETUYHUMM PO3pPaxyHKaMU. Mpadikm [03BONAIOTb BHOCUTU ACHICTb Ta OAHO3HAYHICTb Y HAZAHY iH-
dopMmaLito, aKLLeHTYBaTK yBary Ha TUX Y1 TUX MOMEHTaX TEMNJI0BUX NEPETBOPEHD, 3a iX 4OMNOMOro
3pYyYHille OTPMMYBATU AaHi LLOAO0 B3aEMO3B’A3KIB MiXK NapameTpamu.

I3 Uiet0 MeTo AOLINIbHO TAKOX BMKOPUCTOBYBATWU TabaWULi PisHUX BUAIB: iNOCTPATUBHI,
rpadiyHi, undposi, TekcTosi. HaouHe nogaHHA GYHKLIOHANbHUX 3a1€KHOCTEN Y TEPMOANHAMIY-
HUX Npouecax NpusBoAnTb A0 HinblWw PyHAAMEHTANIbHOTO 3aCBOEHHA i PO3YMIHHA HABYa/IbHO-
ro matepiany Ta opmMyBaHHSA y CTYAEHTIB HABMYOK JIOFIYHOrO MUC/IEHHA NPU aHani3i 3a3Have-
HMX NpoLLeCiB.

IntocTpaTUBHI TabaMLi CKNaZaoTbCA 3 PAAY OKPEMMUX PUCYHKIB, HEBEIMKUX KAaPTUHOK, LLLO
CYyNpPOBOAXKYHOTHCA KOPOTKUM MOACHIOBA/IbHUM TEKCTOM. 3a 1X AOMNOMOrot Moxe byTn noKasa-
HWI NOCNIAOBHMIA PO3BUTOK BYyAb-AKOro ABMLLA, NPOLLECY, B3AEMO3B’A30K i CMiBBigHOLWEHHA Na-
pameTpiB, rpynyBaHHSA iX 32 NEBHMM NPUHUMNOM. Hanpuknaa, cxemaTuyHe 306parkeHHA npoLe-
Cy MApOyTBOPEHHSA NPU NOCTIMHOMY TUCKY, A€ NOCNIA0BHO NOAATLCA 306parkeHHA pa3oBMx ne-
pexoais i3 04HOro CTaHy B iHWMWIA Yy CyNnpoBOAi 3 1TAKOHIYHMMM NOSACHEHHAMM CTOCOBHO 3MiHHUX
BE/IMYMH Ta iX YNCNOBMX 3HAYEHb (Tabn. 3).

Tabauys 3
CxemaTuyHe 306paXKeHHsA npouecy NapoyTBOpeHHsA Ta $asoBMX NepexosiB 3 OAHOro CTaHy B iHLWINIA

=263.9Q)
p=5MIIa

=263.9C

Kurnsraa Cyxa ITeperpita
. Bousora napa
piauHa HacW4eHa mapa |  mapa (ras)
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MpadiuHi TabanLi MIiCTATb cXxeMu, Ajarpamu, WO CYyNnpPOBOAKYHOTHCA KOPOTKUM TEKCTOBUM
abo umdposum maTepianom (Hanpuknag, rpadiyHe 306parkeHHA TepMOAMHAMIYHUX NPoLEeCiB).
LUunoposi Tabanui cknagaoTbea nepeBaxkHo 3 LMdpPoBOro matepiany, Hanpukaaa, popmyam pos-
paxyHKY TepMOAMHAMIYHUX NPOLLECIB; 3HAYEHHA CTa/IUX MOJIbHUX TENJIOEMHOCTEN. TeKCTOBI Ta-
611U Bigpi3HAOTLCSA NepeBaXKaHHAM TEKCTOBOrO maTepiany, Hanpuknag, onuc Knacudikadii Te-
nnoemHocTei. LLIMpoKo BUKOPUCTOBYHOTLCS TabANUL, ANA IHCTPYKTAXKY CTYAEHTIB LLOA0 BUKOHAH-
HA NPAKTUYHMX POBIT, A0BIAKOBI TabAULi ANS NONETLWEHHS BUKOHAHHA NEBHUX 3aBAaHb, TabauLi
ONA 3aNUCy pesynbTaTiB NPaKTUYHUX PO3PAXyHKIB TOLLO.

OTXe, NiABMLLYBaTM BMPA3HICTb HAaBYa/IbHOrO MaTepiany MOXHA 3a AONOMOro Tabanup,
cXeMm, Ma/lIloHKiB, giarpamam, BiZeopOoNUKiB, Npe3eHTaLii ToLo. 30Kpema BNPOBaAKEHHA MY b-
TUMELINHUX NPEe3eHTAL PO3LLMPIOE MOXKANBOCTI HAOYHOIO NOAAHHA HaBYaAbHOrO MaTepiany
Ta cnpuae cuctemaTtusauii 3HaHb [0.0. KaneHuk, T.J1. Llaperpaacbka, 2016]; CMAPT-TexHonorii
CTBOPIOKOTb MOXK/IMBOCTI /19 BUKOPUCTAHHA €eKTPOHHUX rpadiyHmx gowok [A.l. Teepaoxnib,
2017]; Komn’toTepHa rpadika, HanpuKknag, 3D-rpadika, nigsuLLye piBeHb PO3YMIHHA HaBYabHO-
ro matepiany, po3BMBa€E 0bpa3He MUCNEHHA, 3abe3neyye WBKUAKE CNPUAHATTA Bi3yaslisoBaHMX
noHsTb [B.I. WWamoHs, I.0. BeceaiH, M.M. OcTpora, 2019].

Barknnea ponb TepMOAMHAMIKM MOAATAE B TOMY, LLLO BOHA 3aK/1a4a€ NPUHLMNN, AKI 403BO-
NAIOTb B3AEMONEPETBOPIOBATHU Pi3Hi BUAM eHeprii 3 Hallbinbluoo epeKTUBHICTIO. TepmogmHamiy-
Hi NigxoAn HaZaloTb 3MOrY CNPOrHO3yBaTW Ta OLIHUTU ePEeKTUBHICTb PISHOMAHITHUX iIHHOBALLIN-
HUX 3aXOAiB 3 oAepKaHHA KOPUCHOT poboTu. [na BUOOPY HaNpPAMIB PO3BUTKY eHEPreTUKn Le
M€ iCTOTHE 3HaYeHHA.

lMepesazamu MoOSACHBAbHO-INMOCMPAMUBHO20 MemMoOy Y BUKNAAAHHI TepMOAUHAMIKMU €
NoAaHHA | 33aCBOEHHSA 3HaHb, WO BiAOYBAETbCS B CUCTEMI, NOCNIAOBHO, B EKOHOMIYHOMY PEKUMI
Ta epeKTMBHOMY Temni. CTyAeHTU OTPUMYIOTb 3HAHHA MNig, Yac IeKLil, onpaLoBaHHSA HaBYa/IbHOI,
MeTOAMYHOI NiTepaTypu abo yepes maTepian, WO NOAAETHCA Y BUTALI TOTOBUX MOJIOXKEHDb, 3aKO-
HiB Ta NPMHUMNIB. TAKUM YUHOM, CTYAEHTU CNPUIMMAIOTb HaZaHUIM MaTepian K GpaKT, ocMUCAto-
0Tb MOTO, OLLiHIOOTb, POBAATL NEBHI BUCHOBKM, BUABNAIOTb MEBHUI piBEHb CaMOCTiMHOCTI. Boa-
HOYacC 3aCTOCYBaHHA MOACHIOBANbHO-INIOCTPATUBHOIO METOLY MUCIEHHA CTYAEHTIB MAa€E penpo-
OYKTUBHUIN XapaKTep, OCKiNbKM 3a4a4i po3B’A3yHOTHCA BiAOMMMM CNOCOOAaMM Ta 338 MEBHUMM Bi-
OOMUMU MeToAMKAMU. TOXK TaKUIM Niaxif € 3pyYHUM Yy pasi, KoM HeobXigHO B CTUC/IUX YAaCOBMX
MeXKax AOHEeCTU BENNKUIA 0O6CAT HAaBYAbHOIO MaTepiany. BUKOpUCTaHHA LbOro meToay BMNpaBs-
OaHe NuLle Npu 3aCBOEHHI yCTanieHUX NOHATb, GaKTiB i 3aKoHiB [A.B. bess, 2019].

[0 HeponikiB MeToay MOXHa BiZAHECTM TAaKOXK i HU3bKY Mi3HaBa/IbHY aKTUBHICTb CTyAEeH-
TiB, X MACUBHICTb, BiACYTHICTb AndepeHLiaL,ii npoLecy HaBYaHHSA, LLO PO3PaX0OBaHO NepeBaXKHO
Ha «cepefHbOro» CTyAeHTa. [JianbHiCTb CTyAEHTIB MONATA€ B OCHOBHOMY Y 3anam’ATOBYBaHHI Ta
BiATBOPEHHI iHbopmauii. Ane meToguMuHO niarotoBneHui Buknagad [l.1. Kosuneup, 2014], akui
BpaxoBye 0cObBAMBOCTI BipTyanbHOro cninkysaHHaA [l.I. KosuHeupb, 2016] B ymoBax BNpoOBaaKeH-
HS AMCTaHLIMHOI TeXHONOrT HaBYaHHA, A0CArae O4iKyBaHWUX pe3y/bTaTiB: CTYAEHT 3aCBOIOE No-
HATTA Ta 3aKOHM TEPMOANHAMIKM, OCHOBHI TEpMOAMHAMIYHI Npouecu, 3Hae 0cobMBOCTI nepe-
TBOPEHHA TEN/IOTU HA POBOTY Ta YMOBU POHOTM TEMNOBUX ABUTYHIB. OTXKE, NOSACHIOBaIbHO-i/t0-
CTPaTUBHUI METoA, AOCATa€E CBOEI METHU Mif Yac BUKNALAHHA Ta ONaHyBaHHA AUCLMMNIHK «Tep-
MOAMHaMiKa», 3abe3neyye 3aCBOEHHA 3HaHb i3 NOA4ANbLLIMM iX 3aCTOCYBAHHAM Ha NPaKTULi Ta Y
X0 BUBYEHHSA iHLLIMX TEMNNOTEXHIYHUX AUcumMnAiH. To6To CTyAeHT BiATBOPIOE NoaaHy iHdopma-
Lit0, 3aCBOIOE HalMBaXKAMUBILLi 3aKOHM Ta TEPMOAMHAMIYHI 3a/1€XKHOCTI, 34aTeH OCMUCAUTU NpPo-
NOHOBAHI GaKTK 11 ABMLLA, NOTANOAOBATV 3HAHHSA 3 ANCUMUNAIHM, y3araNbHIOBaTN 3aCBOEHUI Ma-
Tepian, 3aKpinoBaTM 3HAHHA LWIAXOM NOBTOPEHHSA, 3aCTOCYBATH X Nig, Yac po3B’A3aHHA Npak-
TUYHMX 3a4au.

o6 niaBmwmUTM piBeHb 3aCBOEHHA, HEODXiAHO TaKOX 404aBaTH A0 3MICTY OCHOBHOTO Ha-
BYa/IbHOrO MaTepiany Cy4acHi BiAOMOCTI WOA0 JOCATHEHb Yy chepi NPUKNAAHOTO BUKOPUCTAHHA
MOHATH | 3aKOHIB TEPMOANHAMIKK. BaxkaHo, Wob6 CTyAeHT CaMOCTiIMHO 3aHOTOBYBAB HaliBaXK/U-
BilLle Ha NeKLii, 34iMCHIOBAB aKTMBI3aLlilo CBOEI PO3YMOBOI Ais/IbHICTb. TOX BUKAaAaYeBi ciig ao-
cnigyKyBaTh Ta anpoboByBaTH pPi3Hi MeToam 1 NPUIMOMKM HaBYaHHA, B6ayaTu nepesaru Ta HegoNi-
KM iX 3aCTOCYBaHHA B HaBYasbHOMY npoueci. NpoaHanizyBasLn, AKi 3 HUX MOXKYTb Ha4aTU MaK-
CMMaNIbHUI edeKT y 3anponoHOBaHMX 06CTaBMHAX, CAif 3aCTOCOBYBATM Ha NPAKTULL came Li me-
TOAM 3 METO0 NiABULLLEHHA AKOCTI HABYAHHA | BUKIA4aHHA.
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BUCHOBKM Ta NepcneKkTMBU NOJAANbLIMX AOCAiAMKeEHb. [MO€AHAHHA NOACHEHHA | HAOYHOCTI €
NPOBIAHOK XapaKTEPUCTUKOI MOACHIOBA/IbHO-I/IIOCTPATUBHOIO MeToAy HaBYaHHA. [MepeBarkHUMMK
AiSIMM CTYAEHTIB MPU LIbOMY € C/lyXaHHA Ta 3anam’ATOBYBAHHS, @ OCHOBHOK BMMOTOLO 11 TOJIOBHUM
KpuTepiem ebeKTUBHOCTI HaBYaHHA — Be3NOMMIKOBE BiATBOPEHHA HAaBYabHOrO MaTepiany. Takui
METOZ, HaBYaHHA Le Ha3MBaloTb TPAAMLIMHMM, ane B LboMy GOPMYIIOBAHHI HE aKLLEHTYETbCA Ha
MOro «Hecy4acHoCTi», TyT nepeayciMm NigKPecNtoeTbCA AOBrOTPMBANA iCTOPIA MOro 3aCTOCYBaHHA B
HaB4Ya/IbHOMY MPOLLECi B Pi3HMX BapiaLisx. MoXKemo BiA3HAUMTH, LLO ecTETUYHO NpuBabanBi 3aco-
61 HAOYHOCTI 3HAYHO NiABULLYIOTE ePEeKTMBHICTb NOAaHHA HaBYaIbHOI iIHPopMaLi, pobnAaTh ii Kpa-
LLOtO 4151 3aMaM’ ATOBYBAHHSA. 3raZlaHMi BUA, HaBYaHHA He BTPATVB 3HAYEHHS i B Cy4acHili OCBITi yepes
Te, WO B HbOrO NPMPOAHO BMMCYIOTbCA HOBI METOAM BUKNALAHHA 3HaHb, CydacHi LMdpoBi pi3HOBM-
AM Hao4HOCTi. OCKINbKKM B CyHaCHOMY CBITi PO3LUMPUANCE MEXKI Ta MOXK/TMBOCTI HAOYHOCTI, TO Lle Me-
TOZL, He BTPaya€ CBOEI aKTyasIbHOCTi Ta edeKTUBHOCTI. YA0CKOHaNeHHA 3acobiB HaBYaHHA A/1A CNpUiA-
HATTA, YCBiAOMNIEHHA Ta 3anam’ATOBYBaHHA HaB4a/IbHOrO MaTtepiany 3 gucuuniiim «TepmoguHamiKa»
ctyaeHTamu 3BO BBAXKaEMO HALLWM 3aBAAHHAM Y NOAANbLUMX AOCNIAXKEHHSAX.
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The article examines the explanatory and illustrative method during teaching the academic discipline
“Thermodynamics” to higher education institutions students. It is known that the effectiveness of training
depends on the teacher’s ability to choose a training method in certain conditions for a specific lesson. The
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main attention is paid to the aspect of the relevance and effectiveness of the explanatory and illustrative
teaching method in modern education, as the scope and possibilities of displaying thermodynamic con-
cepts, processes, methods of thermodynamic analysis have expanded.

The explanatory and illustrative teaching method is supposed to ensure students’ understanding of
the educational material. Understanding is not just a result, but a process when the learner perceives the
connection between the unknown and the known, combines an unknown concept with an already known
one, and can compare the unknown with the known. The features and characteristics of the explanatory
and illustrative teaching method are analyzed. The advantages of the specified method during the presen-
tation of a large amount of educational material, structuring of information and outlining the connection
between the concepts of the discipline “Thermodynamics” are considered. Tables and diagrams, graphs
and schemes are an integral part of studying the discipline “Thermodynamics”. It is with the help of them
that you can quickly learn the laws of thermodynamic processes of ideal and real gases, cycles of steam
power plants, internal combustion engines, and gas turbine plants. Examples of graphic and schematic pre-
sentations of some concepts of thermodynamics are considered, which clearly reflect the relationship be-
tween new concepts and previously considered ones, and allow mathematical dependencies to be pre-
sented schematically or graphically. Graphic display of concepts allows the student to create a set of knowl-
edge on the use of different parameters. The list of the main diagrams used by students in solving applied
problems of energy conversion, in particular in thermal energy systems and installations of mining enter-
prises, is given. The importance of the simultaneous combination of oral explanation with illustrations,
schemes, diagrams when teaching the educational discipline «Thermodynamics» is noted.

It is determined that if the student gives his examples that illustrate the content of the topic, or can
transform the verbal presentation of the material into tabular or graphic form, in the form of formulas,
then a conclusion can be drawn about students’ understanding of the material. Learning the discipline con-
sists of a sequence of generation of separate concepts, concepts of a defined topic, and then during the
further study of «Thermodynamics» a system of concepts is formed. The key to the success of the forma-
tion of concepts is whether the connection between the explanatory concept of the discipline and others,
which were previously studied by students, is realized. It was determined that the explanatory and illustra-
tive teaching method is convenient when it is necessary to convey a large amount of educational materi-
al in a short period of time. Its use is justified while learning fixed concepts, facts, and laws. It is concluded
that in lectures on the discipline «Thermodynamics» it is the explanatory material that plays an important
role, since «Thermodynamics» is the foundation of many special disciplines in the future.
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