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1. 3araabHa ingopmauis

Hassa qucumnmininm Tepmoaunamiuni  mpoumecm B
MaTepiaio3HABCTBI
Bubipxosa oucyunnina

PiBeHb BHIIOI OCBiTH Tperiii (PhD)

Buknanau Cmonsaxoe Onexcandp Bacunvosuu,

00KmMop Qizuxo-mamemamuyHux
Hayk, Odoyeum, npogecop rageopu
Qizuuno2o mamepiano3naecmaea.

KonrakTHa iHdopmanisa BUKJIagaya Tenegpon suxnadaua:
+380(66) 117 87 72

E-mail suxnadaua:
asmolyakov972@gmail.com

Ayoumopis.: 169

O0csr TUCHUILTIHA 4 xpeoumis, 120 cooun, (nexyii - 30
200UH, NPAKMUYHUX 3aHsamb — 15
200uH camocmiiuna poooma - (5
200UH)

8UO KOHMPOJIIO - eK3AMEH

Koncyabramii 3eiono 3 epaghikom KoHcyIbmMayiu

2. IlpepexBi3iTH i mocTpeKkBi3iTH HABYAJIBLHOI I CUMILTIHI

Busuennio nasuanvrnoi oucyuniinu « TepMoanHaMivyHi MpoecH B MaTepPiajlo3HABCTBI»
nepeoyloms 3aeaibHi ma Gaxosi 3HaAHHA, OMPUMAHI NPU BUBHEHHI KYpcCi8 hizuKu
KOHOEHCO8aHO20 cmauy, Kpucmanozpagis, oegexmu Kpucmaniunoi 6yoosu, ¢hazosi
plieHO8acU.

Ooeporcani 3HAHHA 3 OAHOT OUCYUNTITHU MONCYMb OVMU BUKOPUCTNAHT NPU NOOAILULOMY 8
00CTIOHUYBKIU poOOMI, 30Kpema npu OOCHIONCEHHAX GNAUBY WBUOKOCHE OXOJI00NCEHHS
PO3NIA8Y HA CMPYKMYPY Ma 81ACMUBOCI Memaiesux CNidsis.

3. XapakTepucTHKA HABYAJIbHOI TUCHMILTiHA

B npoyeci susuenns oOucyunninu « TepMoauHaMivHI MPOIECH B MaTepiaiIoO3HABCTBIY
CTYJICHTH O3HAMOMIIATHCS 3 TEPMOJIWHAMIYHUMHU OCHOBaMH (a30BUX TMEPEXOJIiB,
BIUTMBOM IIIBUJIKOCTEW HArpiBaHHS YW OXOJIOJKCHHS HA XapaKTEPUCTHKU (Ha30BUX
MEepPEexOIiB.
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32i0no 3 eumoeamu OCBIMHbO-HAYKOBOI npocpamu 3000y8aui NOBUHHI 8 pe3)ibmami
BUBYEHHS YIEI HABYUATLHOI OUCYUNIIHU OMPUMAMU MAKI KOMREMeHMHOCMI.:
InTerpajibHa KOMIIETEHTHICTD!

30amuicms  cemepygamu  HOGI i0ei, NPOBOOUMU GIACHI HAYKOBI OOCHIONCEHHS,
pe3yabmamu K020 Maiomsb HAYKOGY HOBU3HY, MeopemuyHe ma npaKkmuiyne 3Ha4eHHs.
3arajbHi KOMIIETEHTHOCTI:

3K01. 30amuicmsb 00 abcmpakmuo2o MUCeH s, AHAI3Y ma CUHIME3Y;

3K02. 30amuicmov 0o nowyky, 0opobdienHs ma ananizy inghopmayii 3 pizHux oxcepern,
3K05. DopmysanHs cucmemHno20 HAYKOBO2O C8IMO02110y, Npogeciinoi emuxku ma
3a2anbHO20 KYIAbIMYPHO20 KPY2030DY.

CuenianbHi (¢paxoBi, npeaMeTHi) KOMIIETEHTHOCTI:

CKOl. 30amuicmb yCHO i NUCbMOBO Npe3eHmy8amu ma 002080p0GAMU pe3ylbmamu
HAyKoBUX 00CHi0NceHb ma/abo IHHOBAYIUHUX PO3POOOK VKPAIHCLKOW MA AHRNIUCLKOIO
Mo8amu, 2TUOOKO pO3YMIMusi AH2NOMOBHI HAYKOBI MEeKCMU 3a HanpsMOM 00CTi0NCEeHb,
CKO03. 30amuicmo oyintoeamu 61acmu8ocmi (OYHKYIOHAIbHUX Mamepianié HA OCHO8I
ICHYIOUUX MA CReYiaIbHO PO3POoOIeHUX Memooie ma Mooeell

CK04. 30amnicme Ha 0CHO8I hyHOAMEHMANbHUX MA CNeYIaNbHUX 3HAHb NPOEKM)y8amu
ma cmeoprosamu Ho8i PYHKYIOHAIbHI Mamepiaiu

CKO06. 30amuicms 00 po3poOKU HOBUX MEXHONO2IYHUX NPOYECi8 8U0MOBIEeHHS, 0OPOOKU
ma 8i0HO8IeHHS 8UPODI8 3 YPAXYBAHHAM iX IMOBIDHICHUX 81ACMUBOCMEll

OuikyBaHi nporpamMHi pe3yjibTaTH HABYAHHSA:

PHO2. 3acmocosysamu cyuacui incmpymeHmu i mexuo.o2ii noutyxky, oopobienus ma
ananizy ingopmayii, 30xkpema cyyachi oOibnioepagiuni i pegpepamusni 6azu Oanux,
HAYKOMempuyHi niamegopmamu, Cmamucmuyri Memoou anaizy OaHux 8eIuKo2o 0ocacy
ma/abo cKiaoHoi CmpyKmypu.

PHO04. 3namu 3akoHoMipHOCMI KEpYBAHHS CKAAOOM, CIPYKMYPOIO Ma 61ACMUB0CHAMU
mamepianie pizHoi npupoou ma QYHKYIOHATIbHO20 NPUSHAYEHH (8 MOMY HUCTL
NPU3HAYeHux OJisi pOOOMU 8 YMOBAX BUCOKUX HABAHMANCEHb, MEMNEPAMYp, AcPeCUuHUX
cepedosuly), hizuKo-XiMiyHUMU NpOYyecamu 8 mamepianax 0 CME8OPEeHHs Mamepianie i3
3A0aHUMU CMPYKMYPAMU MaA 81aCMUE0CMAMU

PH06. 3namu ocHno8HI meHOeHyii, Hanpimu ma NnepcneKmuu CmMeEOPeHHs HOBUX
mamepianié pi3HOI HNpupoou, 30Kpema O 2a30MmypOIHHUX OBUSYHIE mMaA [HUUX
BUCOKOHABAHMAMNCEHUX  8UPODIB,  OCHO8  CYYACHUX  Memoodie  8UPOOHUYMEA
KOHCMPYKYIUHUX, THCIMPYMEHMAIbHUX MA OYHKYIOHAbHUX Mamepianie, OiOKOMNO3Umis,
mamepianie 3 8I0HOBIIOBAILHUX 0dcepell.

4. MeTa BUBUCHHS HABYAJILHOI JMCIUILIIHA

Dopmysanusn npoecivinux komnemernyiu 8 odoracmi Qizuxku gazosux nepexodie I ma Il
poOy, DIBUYHUX OCHO8 YUX NePemeOpeHb I KIHEeMUKU iX NPOXOONCEeHHS, GUSHAUEHHS.
@yHKYiU cmany ma napamempis, AKi 6NAUBAIOMb HA CMAH CUCMeEMU | UCMYNAIOMb K
Gdaxkmopu, WO CHPUYNUHAIOMb PO3GUMOK MUX YU  [HWUX 3MIH HA  PIBHI
MIKpOCMPYKMYpU, OYIHKA  KiHemuyHoi KOHKYPEHTOCIIPOMOXXHOCTI PI3HHX THIIB
MEPETBOPEHD TPU 3HAYHUX MEPEOXOJIOHKEHHIX




5. 3aBaaHHd BUBYECHHS TUCHMUILTIHHA

V3azanvnenns cucmemnozo yasienHs npo mepmMoOUHaMiuti i Kinemuyri 3acaou pazosux
nepexooie y memanax ma cniagax

6. 3MicT HABYAJILHOI JUCIHUILIIHA

B cmpykxmypromy naamni 3micm HaguanbHoi Oucyuniiny nOOIAEMbC HA 084 3MICIOBHUX
MOOYIL:

3micToBuit MoayJb 1. OCHOBHI MOJI0KeHHS TepMOAUHAMIKH (a30BHX NMEpPEeTBOPEHb
Ta piBHOBara ¢a3s

Tema 1. Bcmyn. I'onoeni o3nauennsn. byoosa cnaaeie

Tema 2. Ocnoeni munu ¢paz y meepoomy cmani. Ximiuti crionyku. TBepi po3uuHHU.
Mexaniuni cywimi. [Ipomixkni (asu: BmopsakoBaHi TBepal po3unHH, (a3u JlaBeca,
enekTpoHHi crionyku (¢paszu FOm-Poszepi), dha3u BrisieHHs.

Tema 3. Illapamempu mepmoounamiunoi cucmemu. KoMmoneHTu cuctemMu. BHyTpinrHi
1 30BHIIIHI NTapaMeTpu. [HTEHCHUBHI 1 eKCTeHCUBHI nmapameTpu. CTalioHapH1 mapaMeTpHu.
PiBHOBakHMI1 cTaH cucteMu. BapianTtHicTh cucteMu. BayTpins enepris. [epiie nauasno
TepMoauHaMiku. EHtpomisi cuctemu. [pyre Havamo tepmoauHamikud. HepiBHICTB
Kiaysiyca.

Tema 4. Pignanusa cmauy i oCHO6HI (PyHKUii - 6U3HAYEHHA ma CRIGBiTHOIIEHHSI.
TepmogunamMiuHi moTeHmianu abo xapakTepucTHuHi (yHKiii. BHyTpinmHsS eHepris.
EnTtpomis. Entanemis. BineHa enepris. Tepmoaunamiunuii noteniiian ['i66ca. Cucremu
13 3BMIHHUM YHUCJIOM YaCTHHOK.

Tema 5 .Ymoeu ¢hazoeux pienoseaz. I'eteporeHHa piBHOBara. XIMIYHUN MOTEHIIIAIL.
[IpaBuno ¢a3 ['1060ca. iarpama ¢azoBux piBHoBar. Moxnusocti JJDP.

Tema 6. Knacugikayia ¢azoseux nepexoodie. ®azoni nepexoau I ta Il poay: ocHoBHI
TepMoJIMHaMiuHl  o3Haku. PiBHsHHA  Kunaneiipona-Knaysiyca. TepmoauHamiuHi
npuHunu nodyaosu JJOP.

3micToBuii MoayJb 2. Teopis kpucrasizamii.

Tema 7. Teopia 2omozennoi kKpucmanizayii. Onyxtyamii. 3apoikd IEHTPIB
kpuctanizauii. Kputnunuii paaiyc. 3anexxHiCTh KpUTUYHOTO pajilyca 3apoJIKy Bij 3MIHU
BUTbHOT €HEPrii CUCTEMHU.

Tema 8. I'emepozenne 3apodicenns Kpucmanig. 1'eTepOreHHE 3apOJIKOYyTBOPEHHS.
Y TBOpEeHHS 3apOJIKy Ha MJIOCKIH MOBEPXHI.

Tema 9. Picm xkpucmanie i3 poznnaegy. Ilpunuun ['i60ca-Kropi-Bynsda. Mexanika i
KIHETHKA POCTY KPUCTaNIB. 3apOAKOYTBOPIOIOYI MeXaHi3MU. JIUCIOKAIHII MeXaHi3M
YTBOPEHHSI 3apOJIKIB KpUCTaTi3aii

7. I1.1aH BUBYECHHSA HABYAJILHOI JUCHMILIIHA

Jlexkuininuii Kypc

Ne mi/m Hazpa temu Kinpkicts
FOINH
1 Bcmyn. T'onoeni osnauenns. byoosa cniasis. 2
2 OcHosHi munu ¢az y meepoomy cmaHi 4
3 llapamempu mepmoounamiunoi cucmemu 2




4 Pisnanus cmamny i ocnoeni ¢hynkyii — euznavenus ma 2
CNiBBIOHOUEHHS]

3) Vmoeu gpazoeux pisnosae 2

6 Knacugixayia ¢pazosux nepexodis. 4

7 Teopis comoeennoi kpucmanizayii 4

8 T'emepoecenne 3apoodicenns Kpucmainie 4

9 Picm kpucmanis i3 poznnasy 6

Ilpakmuuni 3anamms
Ne i/m Ha3pa temu Kinpkicts
TOIUH

1 Memoo mepmoouHamiynux nomenyianie 2

2 Tepmoounamiuni hyuxyii 0OHOKOMNOHEHMHUX 2
cucmem

3 Ymosu pisnosacu 6 comocenniii ma cemepocenmiu 5
cucmemi

4 loeanvui ma peanvHi po3uunu 2

3) Po3zbasneni ma peaynapui po3uunu 2

6 Tepmoounamiuni pyHxyii ecemepoceHHUx OIHAPHUX 2
cucmem

Camocmiiina poooma
Ne i/m Hazsa Temu Kinbkicts
TOJINH

1 Icmopis ~ pozsumky — Oocnioxcenb — Pazosux 2
nepemeopets

2 Ilpomixcui ¢aszu: enopsoxosani meepoi po3duHu, 8
¢azu eminenus

3 Ilepwe  nauano  mepmoounamiku.  Eumponia 10
cucmemu.  Jlpyee = Hauano - mepmMOOUHAMIKU.
Hepisuicmo Knaysiyca.

4 Tepmoounamiuni nomenyianu abo 10
xapaxkmepucmuuni @yuxyii. Cucmemu i3 3MIHHUM
YUCTIOM YACMUHOK.

3 Jiaepama pazosux pisnosae. Moocnusocmi J[®PP 9

6 Tepmoounamiuni npunyunu nooyoosu J[@P 9

7 3anexcnicme KpumuyHo2co paoiyca 3apooxy 8io 9
3MIHU BILIbHOI eHepeii cucmemu

8 Ymeopenns 3apooky na niockiu nogepxmi 9

9 Jlucnoxkayitinuii  mexanizm YmMEOpeHHs 3apoOoKi 9

Kpucmanizayil




8. Cucrema Ta KpUTepii OLliHIOBAHHS KYpCY

3aco0u OLiHIOBAHHSA

s peanizayii nepesipku 3HaHb, 3ANIEAHCHO 8I0 hOpMU KOHMPOTIIO, BUKOPUCMOBYIOMb MAKI
Memoou, AK YCHe, NUCbMOBULL KOHMPOb (NepesipKka BUKOHAHUX ZSPYHOI MOOYIbHUX
KOHMPOAbHUX pOOIm), mecmosuti KOHMpPOJib.

1Tiocymrosuti KOHMpPOIb 3 0CEIMHBLO2O KOMNOHEHMA 30IUCHIOEMBCS Y POPMI eK3aMeH) .

Kpurepii oniHroBaHHA

[ToTo4yHe TecTyBaHHs Ta caMOCTiiiHa poboTa Cyma
3mictoBuii Moynb Nel 3micToBuil MoyJib Ne 2
T1 T2 T3 T4 | TS5 | T6 T7 T8 T9 100
5 15 10 10 | 10 | 10 15 15 10

T1, T2 ... T8 — TeMu 3MiCTOBUX MOJIYJIIB.

Il xana ominroBanuga: HamioHaabHa Ta ECTS

) ) O1iHKa 3a HAIlOHAJIBHOIO IIIKAJIIO0
Cywma 6ainiB 3a Bci :
BUJIM HaBUapHOI | AV EK3aMEHY, KypCOBOTO VTS 3aJTIKY
IISUTBHOCTI npoexTy (poboTn),
MIPAKTUKH
90 - 100 BIJIMIHHO
85-89 0Bne
75-84 7100P 3apaxoBaHO
70-74 3a/I0BUIBHO
60-69
HE3aJIOBUIBHO 3 HE 3apaxoBaHo 3
35-59 MO>KJTUBICTIO TOBTOPHOTO MO>KJTUBICTIO
CKJIQJIaHHS OBTOPHOTO CKJIaJITAaHHS
: HE 3apaxoBaHo 3
HE3aJIOBUIBHO 3 ,
, 000B’SI3KOBUM
1-34 000B’SI3KOBUM TTOBTOPHHUM
: MOBTOPHUM BUBUYEHHSIM
BUBYCHHSIM JTUCITUTUTIHU .
JUCITUTUTIHA

9. HoJiTuka Kypcy

Honimuxka w000 e6idgidysanns. Biosioysanua € 0006 a3x06um. Jlonyckaemvcs

NPONYCKU 3AHAMb 3 HNOBANCHUX NPUYUH (HANPUKILAO, JIKAPHAHI, CMAJXCYBAHHA,
MOOIIbHICMb, IHOUBIOYANbHUL 2pAGhiK MOWo), AKI NiIOMEEPOHCYIOMbCS OOKYMEHMATILHO.
Bionpayrosanns nponyweHux 3ausimes npo8oosmsbcs 32i0H0 3 2papikom KOHCYIbmayil
8UKNAO0AYI8 ab0 8 pedcumi OH-NIalH Ha niamgopmi Zoom.

Honimuka w000 nposedennsn ayoumopnux 3auameo. 11i0 uwac nposedenHs ayoumopHux
3aHAmMb CI0 0OMPUMYBAMUCS BCMAHOBIEHO20 NOPAOKY, Opamu aKmueHy y4yacmv 6

062060p€HHi 3anponoHo6ArUXx NUMAaHsb, 6UCT06I0I0YU MA 8I0CMOoI00YU 6JIACHY ay]l/le,




BUKA3VIOYU NOBAZY MA MOAEPAHMHICMb 00 Uyicoi OymKu. MobinbHi npucmpoi MoxCcHa
BUKOpUCMO8Y8aMU. 3a «20Ccmpoiy» nompebu 0038014€EMbCS 3ANUMAMU AYOUMOPII0 HA
KOpOMKUU Yac.

Honimuka w000 akademiunoi 000pouecHoCmi cCnpsIMOBana Ha CAMOCMINIHE BUKOHAHHS
HABYANbHUX 3A80AHb, 3A60AHbL NOMOYHO20 MA NIOCYMKO8020 KOHMPOTIO pe3yibmamie
HABYAHHSL.




