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PiBenb BUIIOI OCBITH — Nepinii (OaKanaBpChKUiA)

lany3p 3HaHB — 14 «EnekTpudHa iHKEeHEpisDH»

CrientianbHicTh — 144 «TemnoeHepreTrka

OcgitHs nporpama — TemioeHepreTuka

Jucrumiina — 3 UKy 3arajbHoil MiArOTOBKH

Yac Ta ayauTopist mpoBeAEHHS 3aHATh — 3T1THO 3 PO3KJIAZAOM 3aHATh http://rasp.kart.edu.ua

Komanma BukiagaviB:

JlekTop:

Onurmenko Auzapii BomomuMupoBud (aCUCTEHT)
Konrakru:

+38 (057) 730 19 90, andybossl5@gmail.com
I'onuHu npuiioMy Ta KOHCYJIbTAILIN:
14.00-15.00, cepena, i’ ITHUILIS

Beo-cTopinka kypcey:
https://do.kart.edu.ua/course/view.php?id=11187
HonaTkoBi ingopmaniiini maTepiaum:
http://metod.kart.edu.ua; http://lib.kart.edu.ua

Hucuuniina "TemnoMacooOMiH "BiTHOCUTBCS 0 PyHAaMEHTAIbHUX Y HABYaJbHOMY IMPOLECI MiArOTOBKU
CTYJEHTIB 3a crenianpHicTio "TeruioeHepretuka”. B mporeci BHBUEHHS HaBYaNbHOI IUCHUILTIHU Bu
03HaHOMHUTECh 3: OCHOBaMHM Teopii Terutonepenayi (0a30Bi 3aKOHU TeOpii TEIUIONPOBiITHOCTI, KOHBEKTUBHOTO
TEII000MIHY, TEINIOOOMIHY BHUIIPOMIHIOBAHHSIM, 1H)KEHEPHI METOAM PO3PaXyHKY Ui €JIEMEHTapHUX MPOLECIB
TEII000MIHY), CIEIiaIbHUMHU MUTAaHHAMH TeIvlonepeaadi (TeIuIoo0MiH MPH KUMIHHI 1 KOHICHCALI YHUCTHX
PCYOBHH, CKJIaIHUN TEIUIOOOMIH, TEIJIOOOMIHHI amapaTtd i IX pO3PaxyHOK, METOAM 3MIHM IHTEHCHBHOCTI
TEII000MiHY), OCHOBAMH TEIUIO- 1 MacOOOMIHY (TEIIo- i MacOOOMIH B IBOKOMIIOHCHTHUX CEPEIOBHILNAX, IIPU
($ha3oBuX mepexoax, Ipy XiMIYHUX PEaKIisiX).
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Kypc mae Ha MeTi cpopMyBaTH Ta PO3BHHYTH HACTYIIHI KOMIIETEHTHOCTI CTY/J€HTIB:

1. InTerpajbHy (3TaTHICTH pO3B'I3yBaTH CIICHMIAIbHI 3aBAaHHS Ta MPAKTHYHI MpoOJIeMH B Tramysi
TEIUIOMacOOOMIHHHX MPOLECIB HA OCHOBI 3acTOCYBaHHS 0Aa30BHX 3HAHB Ta MPAKTHYHUX HABUYOK 3 AUCLMILIIHM).

2. 3aranpHi (34aTHICTD BHABIATH, CTaBUTH Ta BHPIIIyBaTH MpOOJEMH, MPOBOAUTU JOCITIKEHHS Ta
aHaJI3yBaTH OTPUMaHI Pe3yJbTaTH NPH TEIDIOTEXHIYHUX PO3PaXyHKaxX; 3MaTHICTh PO3POOIIATH Ta YIPaBIISATH
MPOEKTaMH, a TAKOXK OLIIHIOBATH Ta 3a0e3MeuyBaTH AKICTh BUKOHYBaHUX POOIT).

3. ®axoBi (31aTHICTH MPOAEMOHCTPYBATH 3HAHHS 1 PO3yMiHHS (POPMYBAHHS 1 3aCTOCYBaHH MaTEMaTUIHUX
MPUHIIMIIB 1 METOiB, HEOOXIIHUX B TEIIOCHEPreTHUHIN rajy3i; 3JaTHICTh 3aCTOCYBAaTH PO3YyMIHHS MUTaHb
BUKOPUCTAHHS TEXHIYHOT JITEpaTypH Ta IHIIMX JpKepend iHdopMailii B TETUIOGHEPreTHYHIW Tainy3i; 374aTHICTh
aHaJi3yBaTH 1 PO3pOOUTH 3aX0H 3 MiABUIICHHS €(EeKTUBHOCTI CHCTEM 1 KOMIIOHEHTIB HA OCHOBI BUKOPHUCTAHHS
AQHATITHYHUX METOJIB 1 METO/(IB MO/JICIIFOBAHHSI B TEIUIOCHEPIeTHYHIM raiy3i).

Yomy BM MaeTe 00paTH Hei kypc?

SBuma TermIoo0MiHy, SIKI CIOCTEpIraloTbcs B MPHPOJII 1 TEXHIll BKIIOYAIOTH B cebe, SK MpaBHJIO, BCi
eJIEMEHTapHI CIIOCOON TIEPEHECEHHS TeTUIOTH.

bakaere 3HATH K BUHUKAIOTH Ta MPOTIKAIOThH MPOIIECH TEIUIO- 1 MaCOOOMIHY, TOMII BaM MOTPiOHO came 11e!

Bin 3mo0yBauiB oOuiKkyeThCs: 0a30Be pO3yMiHHA (i3uKM, XiMii, BHIOI MaTeMaTHUKH, TEXHIYHOI
TEPMOIUHAMIKH, T1APOTa30IMHAMIKH.

Komanma BukianaviB i Bamri kojeru OymyTh TOTOBI HaJaTH OYIb-SKYy IOTIOMOTY 3 JIESKUMHU 3 HAHOUTBII
CKJIAJIHUX aCIIeKTIB KypCy IO €JIEKTPOHHIM IOITi, 1 0COOHUCTO — Y poOoUHiA 9ac.

Orasp kypey

Leit kypc BUBHAETHCS 1BA CEMECTPH 3 BEPECHsI IO Py ieHb (1 cemecTp) Ta 3 IIOTOro MO TPaBeHsb (2 ceMecTp),
Jla€ CTYACHTaM MPEJICTABICHHS MPO OCHOBHI 3aKOHOMIPHOCTI TPOIIECIB TEIUIOOOMiHY, METOJIB aHAJI3y Ta
IIKEHEPHHUX IMIXOIB 0 PO3PaXyHKY TEIUIOOOMIHHHMX IIPOIECIB, MOHATTS IPO MacOOOMiHHI TPOIECH Ta iX
3B’S130K 3 TETUIOOOMiHOM.

Kypc ckitanaerses 3 OfHi€T JSKIIT Ha THXKICHD, OJTHOTO MPAKTUYHOTO 3aHATTS pa3 y nBa THxkHI (1 cemectp)
Ta 3 OJHIET JIEKIIi HA THXKICHB, OJHOTO TPAKTHYHOTO Ta JIA0OpaTOPHOTO 3aHATTS pa3 y aBa TIKHI (2 cemecTp).
Bin cynpoBoKy€eThCS TEKCTOBUM MAaTEpiaJioM Ta I'PYIMOBUMH 3aBHaHHAMH. CTYJACHTH MaTUMYTh MOJIHBICTb
3aCTOCOBYBAaTH OTPUMAaHi 3HAHHSI Ta BUPIIIYBATH MPAKTHYHI 3aBJJAaHHS TIPOTSATOM 0OTOBOPEHb B ayUTOPII.

[IporsiroM BUBYEHHS KypCcy CTYIACHTH HaOyAyTh 3HAHHS TpO: 3aKOHH TEOpii TETUIONPOBIIHOCTI,
KOHBEKTHBHOTO TEIIOOOMIHY, TEIUIOOOMIHY BHUIPOMIHIOBAHHSAM, 1HXKEHEPHI METOAM PO3pPaXxyHKy ISt
CJIEMEHTApHUX MPOLECIB TEMI000MiHY, 3aKOHOMIPHOCTI TErI00OMiHY NMpH KUIIHHI Ta KOHAEHCAlii YHUCTHX
PEYOBHH, METOIHM aHaNi3y CKIJIAJHOTO TEIUIOOOMiHY, BHIU TEIIOOOMIHHHMX amapariB Ta METOIH iX PO3paxyHKY,
METOJIM 3MiHU IHTEHCUBHOCTI TEIJIOOOMiHY, OCHOBHU TEILJIO- 1 MacOOOMiHY B JIBOKOMIIOHEHTHHX CEpPEIOBHUINAX,
npu ($a3oBHUX MEPEXoax, IPU XIMIYHUX PEaKIisX.

[pakTh4Hi 3aHATTS Tepen0aYar0Th PIllICHHS 3a/1a4 HAa OCHOBHI MPOIIECH MEPSHECEHHS TEIUIOTH Y TIPOCTOPI.

JlaGopatopHi 3aHATTS Kypcy nependadaroTh MPOBEICHHS Ta BUKOHAHHS JaOOpPaTOPHHUX POOIT MPOTIroM
ceMecTpy.

Pecypcu kypcey

IHdopmariis mpo Kypc po3millieHa Ha caiiTi Y HIBEpCHTETY
http://kart.edu.ua/department/kafedra-ttdem/disciplini-ta-specialnosti.

JlomaTkoBHil MaTepiaja Ta TOCHJIAHHSA Ha €JICKTPOHHI PECypCH AOCTYIHI Ha CalTi YHIBEPCHUTETY y
po3mini «JlucTanmiiiHe HaBIaHHS)
https://do.kart.edu.ua/ .
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Jlexii

3micToBuii MmoayJs 1.

OCHOBHI MOHATTH.

[Tpenmert 1 3MmicT Kypey «TermmomacooOMiHy, HOTO B3a€EMO3B'SI30K 3 IHIMUMU JIUCIUATITIHAMI.
[Tporecu TermonepeHocy Ta TEII00OMIHHE O0MaHAHHS B TEXHIIll, B PI3HUX TATy3IX TPOMHUCIOBOCTI,
Ha TPAHCIOPTi, B KOMYHaJbHIN cdepi. 3HaAUEHHS 1 SAKICTh pE3yabTaTiB, OJEPKYBAHUX 32 JIOTIOMOTOIO
Teopii TermwtooOMiHy. I[IOHATTS mpo eneMeHTapHI Mmporecax Iepeaadi Terla: TeIIONpPOBIIHICTD,
KOHBEKTUBHHH TEIJIOOOMIH, MPOMEHUCTUN TETUI00OMiH; ()i3MUHI OCHOBH €JIEMEHTApPHOTO TEIIO0OMIHY.
TemnoBigmaya, Teruionepenaya, MOHITTS CKIATHOTO TEIUIOOOMIHY.

3microBuii MoayJas 2.

OcHOBHI MM0JI05KeHHS TeoPil TeNJI0NMPOBIAHOCTI.

MexaHi3M TEIUIONPOBIIHOCTI B PI3HUX PEYOBHMHAX, MAKPOCKOIMIYHA MOJIENb TEIUIONPOBIIHOCTI.
Temneparypne mose 1 #oro pizHOBHAU. TeMIOBUH MOTIK 1 MIUIBHICTh TEMJIOBOTO MOTOKY. 3akoH Dyp'e.
KoedirieHT TemmonpoBigHOCTI, HOro 3aiexHicTh Bi pi3HUX (akropiB. udepenuianbHe piBHIHHA
TEIUIONPOBITHOCTI, HOTO BUBEIEHHSA 1 aHaii3, BHUJ PIBHAHHS 1 pi3HuXx yMoB. KoedimieHnT
TemneparyponpoBigHocti. KpaifoBi yMOBH AJ1s1 TIPOLIECIB TEIIONPOBIIHOCTI (YMOBH OJHO3HAYHOCTI).
['pannuni ymoBH 1t quepeHIIaIbHOTO PIBHSAHHS TEIUIONPOBiAHOCTI. OTIIAM METOJIB BHUPIIMIECHHS
Ir(epeHIiaTbHOr0 PiBHAHHS TEIUIONPOBIIHOCTI.

3micToBuii MOayJb 3.

TermuonpoBiaHicTh i TenJionepeaaya NpM CTaliOHAPHOMY pPeKUMI.

Bunu ogHoBumipHux Tin. I[lepenada temuia yepes IIIOCKY CTIHKY: pO3MOJiT TeMIepaTyp, BIUIUB
3MIHHOCTI KoediIlieHTa TeIIONpoBiIHOCTI. Po3paxyHok TemioBoro notoky. KoedimieHT Teruonepeaayi
1 Tepmiunnii omip. bararomaposa miocka crinka. [lepenaua temnna yepe3 HUITIHAPUYHY CTIHKY: PO3IIOALT
TeMIIepaTyp, BIUIUB 3MIHHOCTI Koe(dillieHTa TETUIONPOBIAHOCTI. PO3paxyHOK TEIIOBOTO IMOTOKY.
KoedimienT Termonepenadi i repmiunuii onip. bararomaposa nuiIiHApHUYHA CTIHKA, KPUTUIHUH AlaMeTp
ctinku. [lepenaya Ternna yepes chepuuny cTiHKY. BpaxyBaHnHs BIuMBY opeOperus. TemionpoBigHiCTh
IpU HAABHOCTI BHYTPILIHIX JDKEpeNn Terja: IUIACTHHA, KPYrOBUH NMJIIHApP, IMJIIHAPHUYHA CTiHKA.
3HavYeHHS pe3yJIbTaTiB, OTPUMAHMX JJISI OJHOBHUMIPHHX TiJ1 B 1H)KEHEPHIN MPAKTHUII, IX BUKOPUCTAHHS
IS pO3paxyHKY TEIUIOMPOBIIHOCTI B TIaX CKJIaaHOi (hopMu.

3micToBHii MOayJIb 4.

OcHOBHI MM0JI05KeHHSI KOHBEKTUBHOI0 TeI1000MiHy. OCHOBHM TeOpii MPOMIiKHOI0 1IApy B
rizpoauHaMui i TenJionepeaayi.

KoHBekTuBHHMII TEMJIOOOMIH SIK CYKYMHICTH MOJISIPHOTO 1 MOJIEKYJSPHOTO TIEPEHOCY.
TemnoBignaya. 3akoH HpioToHa-Pixmana. KoedimienT TtemoBignavi, JIOKadbHHA 1 CcepeaHii
koedimieaTu. OCHOBHI BUITAJIKM TEIUIOBIIavi: TEIUIOBiIa4a B oqHOGA3HUX piauHaX, MpU (a30BHX 1
XIMIYHUX TEPETBOPEHHSX, MPU BUMYIICHIH Ta MPUPOAHOI (BUIBHIN) KoHBekuii. OCHOBHI (¢i3nyHi
nmapameTpH, CyTT€EBI JJI TPOLECiB Tedil 1 TeruioBiaaadi. [ToHATTS mpo TriapoAMHAMIYHUHN 1 TETUIOBUM
OpoMibKHUN 1mapu. BrumB Ha TermooOMiH ¢opmu Tedii piamHM (JaMiHapHa 1 TypOyJeHTHa).
VYcepennennss mBuakoctedr 1 Temmeparyp. Cucrema audepeHIiaTbHUX PIBHSIHb KOHBEKTUBHOL
TeIUIOBiIadi. Y MOBH OJHO3HAYHOCTI.

3micToBHMii MOaYJIB 5.

OcHoBH Teopii MoAiIOHOCTI Ta MOACTIOBAHHA (PiZMYHUX SABHIIL.

3nayenHs teopii moxmiOHocti. IlpuBeneHHs audepeHUiaNbHUX PIBHSIHb KOHBEKTHBHOTO
TEIJIOO0OMIHY 1 yYMOB OJHO3HA4YHOCTI 10 Oe3po3mipHOro Burisimy. OCHOBHI KpuTepii MoOIiOHOCTI
nporieciB Teronepenadi. KpurepianbHi piBHAHHS. 3arajibHi yMOBH MOMIOHOCTI ()iI3MYHMX IMPOIIECIB.
Kpurepii Bu3HauanpHi 1 Ti, M0 BU3HAYAIOThCA. BracTuBOCTI momiOHMX mporieciB. MeTonu aHamizy
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po3mipHocTeil. CyTHICTh MOJENIOBaHHSA. YMOBH MOAIOHOCTI MpOIECiB y 3pa3Ky i Mojeni. Di3u4HO
OJTHOpIZHE 1 HEOTHOpiTHE MOojenoBaHHs. HaOmmkeHe MojentoBaHHS. YcepemHEHHS Koe]ilieHTiB
TEIUIOBIA/Iaui, TeMIIEpaTypy PIAMHMA MO MEPETHHY 1 JOBXKHUHI KaHay, JIOKAIBHOTO TEMIIEpaTypHOTO
Haropy 1o JAOBXHHI KaHaly. Bu3HavanbHi mapameTpu (TeMriepaTypa, po3mip) 1 ix Bubip. Y3araapHeHHS
JOCHITHUX JaHUX B KPUTEPisIX 10oa00u. OTpuMaHHS 1 BUJ EMIIPUYHHUX PiBHSHb.

3micToBHii MOaYJIB 6.

TermnoBigaaya npu 30BHIIHBOMY BUMYIIEHOMY OOTIKAHHI MOBEPXOHb.

6.1. TemoBingaya mpu BUMYIIEHOMY OMHUBaHHI TIJIOCKOI ITOBEPXHI.

Crtpykrypa rigpoauHamidHoOro i TemaoBoro mnpomikHux tmapiB (I1I). BusHauenHs mex
naminapHoro 1 typOymneraTHoro I1II. CriBBigHOIIEHHS TOBIIMH TiIpoanHaMivuHOro 1 TeruioBoro 111
BpaxyBaHHs BIUIMBY 3MIHHOCTI TemIieparyp i (i3MuHUX MapameTpiB Ha TerjoBignady. TerioBiggaua
npu samiHapaomy [III. PospaxynkoBi piBHsHHsA. TemnoBigmaua npu TypOynerntHomy [IIII.
INapoauHamivuHa Teopis TEIIOOOMIHY 1 ramyss ii 3acrocyBaHHs. Po3paxyHkoBi piBHAHHS. Po3paxyHok
TETUTOBIa4l MPU OJHOYACHIN HASBHOCTI JJaMiHapHOTO 1 TypOynenTHoro ITI1I.

6.2. TemoBignaya npyu BUMYLICHOMY MONEPEYHOMY OOTiKaHHI TPYO.

Brume Ha TemnoBigmauy pexumMy Tedii B MPOMIKHOMY mmiapi 1 BipuBY moToky. CepemHs
TeruioBigada. Po3paxyHkoBi piBHsSHHSA. OOJiK BIUIMBY CTYIEHS TYpOyJIE€HTHOCTI Ha0Iralouoro noToKy
1 kyra HaTikaHHsi. OCHOBHI THIM TY4YKiB TpyO, iX TEOMETPHUYHI XapaKTEpUCTUKH. JlaMiHapHUIA,
TypOyJIEeHTHUH 1 3MIIIaHUN PEeKUMHU OMUBAHHS. 3MiHA IHTEHCHBHOCTI TEIJIOBIAa4i B 3AJIEKHOCTI BiJl
HOMepa psaay TpyO. Po3paxyHkoBi piBHsSHHS. BpaxyBaHHs BIUIMBY Ha 1HTEHCHBHICTH TEIUIOBiIadl
CTyHeHs TypOyJIEHTHOCT1 HabIrato4oro moToKy, FeOMETPUYHUX MapaMeTpiB My4yKa, KyTa HaTiKaHHS.

3micToBHMii MOaYJIBb 7.

TemuoBigaaya npu BUMyeHii Tevii piauau B Tpydax.

OcobnuBocTi Teuii Ta Tem1ooOMiny B Tpy0ax. CTpyKTypa Teuil i po3noily Temreparypu,
JUISTHKH T1IPOIMHAMIYHOT Ta TETUIOBOI cTadimi3arii. B s3kicHu 1 B'I3KICHO-TpaBITAlIiHUAN PEXKUMHU
Tedii. AHAITHYHI METOIM PO3paxyHKY TEIUIOBiAaul pu cTalini3oBaHill Teuil B TpyOax, X BIUIMB Ha
(dhopmy KpuTepiaabHUX PIBHSAHB. TEIIOBiAMaua Ipy JJaMiHAPHOMY 1 TYpOYJIEHTHOMY peKUMax Tedii
piauHu B TpyOax Kpyrioro nepetuny. Po3paxynkosi piBHsHHSA. [lepexiqauii pexum. Po3paxyHok
TETUTOBIa4l PU TEUil PIAMHK B TPyOaX HEKPYTJIOTO MOMEPEUYHOTO MepepPi3y, B BATHYTUX TPyOax i
Tpy0ax 3 MOPCTKICTIO.

3micToBuii MoayJb 8.

TermoBiggaya npu BiJibHOMY pyci pinuHu.

dakropu, 1110 0OYMOBIIOIOTH BUIBHUH pyX piauHu. Po3nonain Temmneparyp i mBUAKOCTEH.
XapakTtep pyxy pIIuHU y3J0BK BEPTHKAILHOI CTIHKHY 1 3MiHa Koe(iIlieHTa TeTIOBI a4l 10 BUCOTI.
Xapakrtep pyxy piiuHH MOOIU3Y TOPU3OHTATIBHUX TPYO 1 utacTuH. JlesKi pe3yabTaTu TEOPETUIHOTO
pO3paxyHKy TEIIOBi1adi Mpy MPUPOIHiK KoHBeKIlli. EkciepuMenTanbHi 1ociipkeHHs. Po3paxyHKoBi
piBHSHHS. MeToanKa po3paxyHKy TEIUIOBi1adi IPH MPUPOIHIN KOHBEKIIIT B 0OMEXEHOMY IIPOCTOPI.

3micToBuii MOaYJIB 9.

OcCHOBHI MOHATTS i 3aKOHU IPOMEHHUCTOI0 TEIIOOOMiHY.

[Tpupona TEmIo0BOro BUIPOMIHIOBAHHS, HOTO BIIMIHHICTH BiJl TEIUIONPOBITHOCTI 1 KOHBEKIIii.
CriexTp BUMPOMIHIOBAHHS, BUIIPOMIHIOBaHHS MOHOXPOMAaTHYHE Ta IHTErpajibHe. [I[pOMEeHHCTHIA TTOTIK.
[1inpHICTE TPOMEHUCTOrO MOTOKY. bajmaHc TemnoTw majgarodoro BUMNpPOMiHIOBaHHSA. [IOHATTS mpo
a0COJIIOTHO YOpHE TUI0. 3aKOHHW BHUIPOMIHIOBAHHS aOCOJIOTHO YOPHOTO TiNa: 3akoH [lmaHka, 3akoH
Buna, 3akon Credana-bonbumana, 3akon Kipxroga, 3akon JlamGepra. 3acTocyBaHHsS 3aKOHIB
BHUITPOMIHIOBAHHS a0COJIIOTHO YOPHOTO TiJIa 10 peasibHuUX Tijl. [IOHATTS mpo cipe Ti10, CTYMIHb YOPHOTH
Tina.



YxpAY3T I cem. 2024

3micToBuii MmoayJs 10.

Tenno00MiH BUNIPOMIHIOBAHHSIM MK TLIaMH B IiaTepMiYHOI cepea0BHII.

Buay npoMeHHCTHX MTOTOKIB: BiIacHe, BiIOUTE, epeKTUBHE, Pe3yNbTyIOUe, [1a1at04€ 1 TOTJIMHEHE
BHUIIPOMIHIOBAHHS, iX B3a€MO3B'SA30K. Termoo0MiH BUTTPOMiHIOBAaHHSM. TermtooO0MiH BUIPOMiIHIOBAHHSIM
B 3aMKHYTIH CHCTEMI JBOX CIpHX TLJI; 3arajJbHUNA BUIAI0K; TiJIa 3 MJIOCKO-TIAPAJIeTbHUMH TOBEPXHIMU;
MIOHSATTS €KpaHy 1 HOro BIUIUB HA TETUIOOOMiH; TiJI0 1 #ioro 06o10HKa. TenmnooOMiH BUIPOMIHIOBAaHHSIM
MK JIBOMa TiJIJaMH, JOBUIBHO PO3TAlIOBAHUMH B IpocTOpi. ['eoMeTpruHi BIaCTUBOCTI MPOMEHHCTUX
MOTOKIB. B3aeMHi moBepxHi 1 KyToBi KoedimieHTH. MeToau BHW3HA4YEHHS KYTOBUX KOe(]IIlie€HTIB
BHUIPOMIHIOBaHHS. P03paxyHOK TEmIooOMiHYy BHUIPOMIHIOBAHHSM B 3aMKHYTIM cHCTeMi aOCOJIOTHO
YOPHHUX TiJ 1 BIJOUBaIOYMX TTOBEPXOHb.

3microBuii moayas 11.

BunpominoBanHs rasis i napis.

Ocob6muBOCTI BUIIPOMIHIOBAaHHS, TOTJIMHAHHS 1 PO3CISHHS €HEprii y ra3oBHX CEpeIOBHUIIAX.
KoedimienT mornmuHanHsa, 00'eMHa IHTEHCHBHICTH BJIACHOTO BHUIIPOMIHIOBAHHS CEPEIOBHUINA, 3aKOH
Byrepa. KoedirieHTH YOpHOTH BUIPOMIHIOBAHHS BYTJIEKHCIOTH, BOJISHOL MAapH, iX CyMiIlIei, 3alnIeHnx
ra3oBux cepenoBuil. CepenHs ONTHYHA JOBXKUHA MIIAXY MTPOMEHIB 1 crmoci0 1i BU3HauYeHHs. PiBHSHHSA
MEPEHOCY TpOMeHeBoi eHeprii. Po3paxyHOK MPOMEHUCTOrO TEIUIOOOMiHYy MIX Ta30M 1 MOBEPXHEIO
TBepaoro Tina. KoeditieHT mpoMeHucToro temioooMiny. CKiIaHUA TETIOO0OMIH.

3microBuii Mmoxyanb 12.

TennooOMinHI anapaTtu - 3arajbHi BITOMOCTI.

[Ipu3HadeHHsT TEIUIOOOMIHHUX amapariB, TPUKIAAM iX 3aCTOCYBaHHSA B EHEPreTHII],
TEIUIOTEXHOJIOT1], KOMYHAJIbHUX CUCTeMax, y mo0yTi. Knacudikaris TeriooOMiHHUKIB 32 PUHIIUIIOM
Iii: peKymepaTuBHI, pereHepaTHBHI, 3MIlIyBajbHI, 3 MPOMDKHUM TEIUIOHOCIEM, 3 BHYTPIIIHIMHU
JDKepesaMy Terula. XapaKTepHI KOHCTPYKTHBHI CXEMH TeII00OMiHHHMKIB. OCHOBHI mapameTpH, IO
XapaKTEePU3yIOTh poOOTY TeriooOMiHHOTO amapary. OCHOBHI CXeMH pyXy TEIUIOHOCIIB: MPSIMOTOK,
MPOTHUTEYisI, TONIEPEUHUH pyX, KoMOiHOBaH1 cxemMu. OcoOIMBOCTI pOOOTH TETIIOOOMIHHHKIB MPH 3MiH1
arperaTHOro CTaHy TEIUIOHOCIiB. Buau TemioBoro po3paxyHKy TEIIOOOMIHHUKA: MPU MPOEKTYBaHHI 1
nepeBipoYHUNA. PIBHAHHS, 110 BHUKOPUCTOBYIOTHCS B TEIUIOBOMY pPO3paxyHKy. 3ajadi po3paxyHKy
TETTIOOOMIHHHX arapariB.

3microBuii moxyas 13.

OCHOBHM TeNI0BOrO Ta riAPaBJIiYHOr0 PO3PAXyHKIB TeNJI00OMIHHHMX anmaparis.

13.1. TermoBuii po3paxyHOK TEMI00OMIHHHUKIB.

PiBHsAHHS TemoBoro OamaHcy i Temsonepenadi. OcoOIMBOCTI X 3aCTOCYBaHHS B 1HKEHEPHUX
po3paxyHkax. CepemHiii TeMmmepaTypHUN Hamip 1 HOro BH3HAYEHHS MJII OCHOBHHX CXEM pPyXy
TeruioHOCiiB. [lOpiBHAHHSA NPSAMOTOKY 1 mpoTtutedii. TemnoBwil poO3paxyHOK pEKyNepaTHBHOTO
TEIUTIOOOMIHHOTO amapary TNpH TMPOEKTYBaHHI. 3acTOCYBaHHS METOAY IIOCTIAOBHUX HAOINKCHb.
BusnaueHHs MOBepxHI TEMIO0OOMiIHY NHpU 3MIHHHMX KOEQIIieHTI Teruionepeaadi i TEIIOEMHOCTI
TeIIOHOCITB. Bunaaok ckiagHoro temnooominy. OcoOIuBOCTI MEpEeBipOYHOTO PO3PaXyHKY. TermmoBmit
PO3paxyHOK pereHepaTUBHUX Ta 3MIIIyBAJIbHUX TEMJIO0OMIHHUX araparis.

13.2. T'igpaBniuamil po3paxyHOK TEIJIOOOMIHHUKIB. [{esKi muTaHHS PO3paxyHKY Ha MIITHICTb.

3aBaHHs T1APaBIIYHOrO PO3PaXxyHKY TEIUIOOOMIHHHX amapaTiB. ['iapaBiiyHi OMOpH €IEMEHTIB
KOHCTPYKITIi TerI00OMiHHHMKIB. Po3paxyHOK MOTY)KHOCTI HarHiTadiB, HEOOXITHOT JJIS MEepeMilleHHS
TEIUIOHOCITB. JIesiKi MUTaHHS po3paxyHKy Ha MILIHICTh €JIEMEHTIB KOHCTPYKLIi TETI00OMIHHUKIB.

3micToBuii MmoayJs 14.

Temno000MiH NpU KOHAEHcALIT YMCTOrO Mapa.

YMOBHM BUHHMKHEHHS 1 TpPOTIKaHHSA Tpouecy KoHaeHcamii mapu. [InmiBkoBa 1 KpamenbHa
koHneHcaiis. KoedimienT konmencaii. TermmooOMiH Tpy TUIIBKOBIM KOHAEHCAIT HA BEPTUKAIBHHUX
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crinkax. JlamiHapHuii 1 TypOyJIeHTHUH pyX IUTIBKM KOHJACHCATy. XBHJILOBHM PYyX IUTIBKH Ta HOTO BIUIUB
Ha TeruioBianavdy. Po3paxyHok cepenHpoi TernoBianadi. BB mBuakocTi pyxy mapu. TemoBiggada
IpU TUTIBKOBIM KOHIEHcalii Ha TOPU3OHTAIBHUX TpyOax 1 mydkax TpyO. Xapakrep OOTiKaHHA
KOHJICHCATOM Iy4KiB TpyO, 3MiHA IHTEHCUBHOCTI TEIJIOBIIaul MO psi/iax, BIUIUB MIBUIKOCTI PyXy Mapu
Ta iHmwMX (akropiB. Po3paxyHok Temnosigaayi. Po3paxyHok TernaooOMiHy NpH KpareabHOi KOHAEH callii
napu. Brimus neperpiBy 1 Bosorocti mapa Ha koedimieHT TeruioBiagadi. Okpemi 3aBIaHHS TEIUIOOOMIHY
IpU KOHJIEHCAlii Mapu.

3microBuii MmoayJs 15.

Tenn000MiH Npu KNNIHHI OTHOKOMIIOHEHTHHUX PiAHH.

YMOBH BHUHHMKHEHHS TIpOlleCY KHUIIHHS. MeXaHI3M KWITIHHS PIIMHUA; TEPerpiB 1 IMEHTpHU
napoyTBOpPEeHHS; (opMyBaHHs OyabOalloOK Napu; BIUIUB 3MOYYBAaHOCTI, KpailoBuil KyT. 30UIbIICHHS,
BiIpUB 1 pyx OynbOamok mapu. MiHIMaTbHMIA paalyc ILEHTPY NapOyTBOPEHHS; 3MiHA JiameTpa
OynpOamok y yvaci; BiApuBHHNA niameTp OynbOarnok. BynbOamkoBuil i MIiBKOBUIM PEeXUMH KUIIHHSL.
Cnocobu miaBeACHHST TEIUIOTH 10 CTIHKW. B3aemo3B's30k KoedilieHTa TEIUIOBiAmayi, MIUIBHOCTI
TEIUIOBOT'O TIOTOKY 1 TEMIIEpaTypHOT'0 HANOPy MpPH KHITIHHI Y BeTUKOMY 00cs3i. KpuTuuHi miapHOCTI
TEIUIOBOTO MOTOKY.

3microBuii MmoayJuan 16.

TenJio- i MacooOMiH.

16.1. Temmo- i MacooOMiH B TBOKOMITOHCHTHHUX CEPEIOBUINAX.

[IpakTryHe 3HAUYEHHS MPOIIECIB TEIUIO- 1 MacOOOMIHY, IO CIIJIBHO WAyTh. MexaHi3M mpoliecy.
[ineHicTh OTOKY Macu. Konnentpariitna audysis. Tepmiuna audysis. KoHBEeKTHBHMIT MacOOOMIH.
[Ipo cucremy nudepeHIiaIbHUX PIBHSIHB MPOIECIB TEIUIO- 1 MAacOOOMIiHY, IO CHUTBHO MPOXOJISTh.
OcHoOBHI KpHTEpii MOAIOHOCTI.

16.2. Temno- i MacooOMiH mpu (a30BHX Iepexojax B Mapora3oBux cymimax. Tero- Ta
MacoBiJi1avya Mpy BUIMAPOBYBaHHI PIJIMHU B ITAPOTa30BE CEPEIOBUIIIE.

banancoBi piBHsSHHS. MeToan BU3HA4YCHHS KOEQIIIEHTIB TEIUio- 1 MacoBimmaun. Posmomin
TEMIIepaTyp y BOJIOTOMY mopucTomy Tifi. Temno- Ta MacoBiagava mpu KOHACHCAIlli Tapy 3 mapora3oBoi
cymimii. [IpakTnyauii po3paxyHOK KOHJEHCATOPIB.

16.3. Termno- 1 MacooOMiH TIPH XIMIYHUX TIEPETBOPEHHSIX.

EnTtanbmis rasy 3 ypaxyBaHHSIM €HEprii HOro yTBOpPEHHs, eHTalblisg cyMmimn rasiB. Temo- i
MacooOMiH MPU HASIBHOCT1 XIMIYHUX PEakIliii - OCHOBHI CITiBBIIHOIICHHS. PiBHOBaXXH1 1 HEPIBHOBaXKHI
MIPOIIECH.

3microBuii MmoayJasn 17
Po3paxynkoBo-rpagiuna pooora. Po3paxynkmu.
OTtpumanHs 3aBaHHs Ha poOOTy. BUKOHaHHS pO3paxyHKOBOI YaCTHHHU BiIIOBIHO 3aBAAHHIO.

IIpakTH4Hi 3aHATTS

TennonpoBigHICTh IPU CTALIOHAPHOMY PEKHUMI.

TennonpoBigHICTh MPU HECTAI[IOHAPHOMY PEIKUMI.

TennonpoBigHICTh IPY HASIBHOCTI BHYTPIIIHIX JUKEPEI Teria.

Tennoigmaya mpy BUMYIICHOMY TTOB3/IOBXXHBOMY OOTIKaHHI TJIOCKOI MOBEPXHI.
TennoBigaaya npu BUMYIIEHOMY PYCi piTUHH B TPYOI.

TennoBiamaya mpy BUMYIIEHOMY 30BHIIIHBOMY OOTiIKaHHI TPYO Ta My4KiB TPYO.
TennoBignaya npu BUIbHOMY PYC1 piAHHU.

TennoBignaya npu KOHACHCAIIIT TApH.

TemoBinaya mpy KUIiHHI PiAUHU.

TennooOMiH BUPOMIHIOBAaHHSM B IMOTJIMHAIIBHOMY CEPEIOBHIII.
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TennoBuii po3paxyHOK TEIUIOOOMIHHMX araparis.
JlabopaTopHi 3aHATTS

BusnaueHHs koedillieHTa TETIONPOBIAHOCTI 130JIALIHHOTO MaTepiary METOOM IUJIIHApPA.
JlocniKkeHHs TETIOBI a4l MPU MOTIEPEYHOMY O0TIKaHHI TpyO.

TennoBigaaya ropu30HTAIBHOI TPYOU NIPU BIIBHOMY PYyCi MOBITPSI.

JlocniKeHHS TeTIOB1 a4l IPY KUITIHHI P1IMHH.

JlocnipKkeHHs TeTIOB1 a4l MPU KOHAEHCAIli Tapy Ha 30BHIMIHINA TOBEPXHI TPYOH.

TH®OPMAIIMHE 3ABE3NIEYEHHSA CAMOCTIMHOI POBOTH
3JIOBYBAYIB BUIIIOi OCBITA

OcHoBHa JiTepaTypa

1. Ilpuknanu 1 3agadi 3 Kypcy TermiaoMacooOMiny. HaBuansauii mocionuk. JIeBiB: BugaBHHIITBO
JIpBiBCHKOI momiTexHiku, 2017. 228 c.

2. TennmomacooOMiH (ocHOBU Teopii i po3paxyHKy): HaBuanbHMIl MOCiOHMK 7S BY3iB. 4-Te
BHUJIaHHsI, BUNpaBieHe. — JIbBiB: «Hosuii cBiT-2000%», 2066. — 144 c.

3. Omenpuenko O.B., [Iipkyn JI.O. TemmomacooOMmin: HaBu. oci6. Kpusnii Pir: JJoeHYET, 2021
—100c.

4. KoucrantinoB C.M. Temmnooomin: [ligpyunuk. — K.: BIII BIIK "ITomitexnika": Inpec, 2005. —
304 c.

5. Tepmoaunamika Ta Temonepenada. Hapuanpnuit nociouuk. — Pisae: HYBI'TI, 2008. — 250 c.:
1.

JlonmomixkHa

1. J1a6ait B. 1. Teromacoo6min / B. M. JIa6aii. — JIssis: Tpiama-ILmoc, 1998. — 256 c.

2. €pomienkoB C.A., boromazoB €.B., Koporoacekuii B.A., fpomenko T.I., kpabins T.O.
PoGoua mporpama Ta 3aBgaHHS 10 BUKOHAHHS KOHTPOIbHOI poOotm Nel. MertoauyHi BKa3iBKH 0
caMocTiifHO1 pobotu 3 auctuming «TermtomacooOMminy. 2007 p. Ne3190.

3. €pomenkoB C.A., boromazoB C.B., Koporoacekmit B.A., SIpomenko T.I., Ikpa6ine T.O.
3aBIaHHS 1O BUKOHAHHS KOHTPOJIBHOI poOoTr Ne2. MeToanyHi BKa3iBKH 10 CAMOCTIHHOT pOOOTH 3
mucturtiay «TermmomacooOMiay. 2006 p. Ne648.

4. boromazos €.B., Spomenko T.I., Hlkpa6ine T.O., I'pummrna O.B Busnauenus xoedimienta
TETUTONPOBITHOCTI 130JIALIIMHOTO MaTepialy METOIOM IWIiHApa. MeToanuHi BKa31BKH 1o
nabopaTtopHoi podotu 3 qucuuiuting "Temmomacooomin". 2008 p. Ne546.

5. boromazor €.B., fApomenko T.I., Hlkpa6ine T.O. JlocmimkeHHsT TEIUIOBIAAaYl MPU KUITIHHI
piauau. MeTtoauuHi BKa3iBKM A0 JlabopaTtopHoi podotu 3 aucuumuiing "TermmomacooOmin". 2008 p.
Ne3069.

6. boromazoB €.B., [llapoiiko H.A, JIsutrok B.M. JlocmikeHHS TETIOBIAIa4l Py KOHACH AL
Mapu Ha 30BHIIIHINA MOBEpXHI TPyOH. MeToau4H1 BKa3iBKU /10 JIaOOpaTOpHOI POOOTH 3 JUCIMILIIHUA
"Terumomacooomin". 2002 p. Ne501.

7. boromazos €.B., [Tanuyk O.B. JlocnimkeHHs TEIUIOBIAIa41 IPH IMOMIEPEYHOMY OO0TIKaHH1 TPYO.
MetoanyHi BKa3iBKU 10 J1abopaTopHOi poboTH 3 qucuuiutiay "Termmomacooomin". 2009 p. Ne97.

8. boromasos €.B. TemnoBigmgaua ropu30HTaAIBHOI TPYOH MPH BIIBHOMY pyci MOBITps. MeToanuHi
BKa3iBKH /10 1JabopaTopHOi poboTH 3 nqucuuiuting "Temmomacooomin". 2008 p. Ne545.
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TH®OPMAIIIAHI PECYPCH B IHTEPHETI

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

IIpaBusia ouiHIOBaHHS

[pu 3amoBHEHHI 3alliKOBO-CK3aMCHAIIHOT BIJJOMOCTI Ta 3aJiKOBOI KHWXKU (1HAMBIIYyabHOTO
HABYAJIbHOTO IJIaHy) CTYACHTA, OLiHKA, BUCTaBieHa 3a 100-0abHOIO IIKAJION, MOBUHHA OyTH IEpeBeIcHa 110
HaIioHanbpHOI mkamu (5, 4, 3) ta mkanu ECTS (A, B, C, D, E).

3a 100
BusnaueHns Ha3BH 3a Iep>KaBHOIO ECTS
. Busnauenust na3su 3a mkanoo ECTS OaJILHOIO .
mIKasoro (OIiHKa) OILIIHKA
LIKAJIOKO
BinMiHHO — BigMiHHE BHKOHAHHS JIHIIC 3
BIJIMIHHO - 5 L 90-100 A
HE3HAYHOIO KIJIBKICTIO IOMUJIOK
Ayxe m100pe — BHUIE CEPEAHBOTO PIBHA 3 22-89 B
KIJIbKOMAa HOMUJIKAMH
JOBPE — 4
Jlo6pe — B 3arasibHOMY TMpaBWIBHA po0OOTa 3 75.81 C
MIEBHOIO KUTBKICTIO TPYOHX ITOMHUIIOK )
3a0BiILHO - HENOraHo, aje 31 3HAYHOIO
= . ’ 69-74 D
KIJIBKICTIO HEJOJIKIB
3AZTOBUIBHO - 3 JlocTaTHLO — BUKOHAaHHA  3a70BOJILHSE
MiHIMaJIbHI KpUTEPii 60-68 E

BiaBiayBaHHs JEKI:
Banu 3a mio cknanoBy He HapaxOBYIOTBHCS B3araji, SIKIIO CTYACHT He BiaBimyBaB Oimbmr 50% nexmiHuX
3aHATH y MOMyJi 0e3 TMOBAKHHUX IPUYHMH. 3a BIABIAYBAaHHA KOXKHOI JIEKIi HApaxOBYEThCS 4 Oam.
MaxkcumanbHa cymMa cTaHOBUTH 30 0aiB.

[pakTu4Hi 3aHATTS:
OIiHIOIOTHCS 32 BiJIBIIyBaHHAMH (110 2 0ajIiB), CTyIIEHEM 3aTy4eHOCTI (110 4 6aJ1iB) Ta CTUCIION0 TIPE3EHTAITIEI0
BUKOHAHOTO 3aBAaHHs (10 3 OaniB). MakcuMaabHa cyMa CTaHOBUTH 15 6auiB.

JlaGopaTopHi 3aHATTS:
OuiHIOI0TECS 32 BiABiLyBaHHSIMH (10 2 0aliB), CTyleHeM 3ay4eHOCTi (10 4 6altiB) Ta CTHCIIOIO MPE3eHTALIEI0
BUKOHAHOTO 3aBAaHHs (10 3 OaniB). MakcuMaabHa cyMa CTAaHOBHUTH 15 6auiB.

MojylbHE TeCTYBAHHS:
OUiHIOIOTECS 32 BIpHUMHM BiAMOBIISMHM Ha TECTOBI MOAYNbHI muTaHHS (15 muTaHb B TECTi, KOKHA BipHa
BIJIMTOBIIb OIIHIOETHCSA B 2,67 Oann). MakcuMaiabHa KiJIbKicTh cTaHOBUTH 40 0aiiB 3a MOayJIb.

3atik / icIuT:
CTyIeHT OTpUMYE 3alTiK 3a pe3yJIbTaTaMH MOJIyJILHOTO 1-T0 Ta 2-T0 KOHTPOJTO IIISIXOM HAKOTIMUYEHHS OalliB.
MakcumanbHa KiJTbKICTh OajiB, Ky MOXE OTpUMAaTH CTymeHT cTtaHOBUTH 100 (mo 60 GamiB moTOYHOTO
KOHTpO: IO Ta 110 40 6aniB TectyBanHs). CepenHe apudMeTHIHE CyMU MOIYJIBHUX OL[IHOK CKJIaJlae 3aiKOBHN
Oai. SIKIIO CTYACHT HE MOTOKYETHCS i3 3aIPOMOHOBAHNMH OallaMy BiH MOJKE ITiJIBUIIIUTH, BiJIIOBIBIIN HA
nuranHs Bukotanada (https://do.kart.edu.ua/ )



http://metod.kart.edu.ua/
https://kart.edu.ua/department/kafedra-ttdem
https://nbuv.gov.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
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Komanna BUKJIagaviB:

Manuyk OJgekciit BikTopoBuu (http://kart.edu.ua/staff/panchuk-oleksij-viktorovich) -
tertomacooominy B Ykp/[Y3T. Hanpsmku HaykoBOI HisSIBHOCTI: CHCTEMH OMAJICHHS; €KOHOMIUHICTh pOOOTH
PYXOMOTO CKJIay MpH MPOBEJCHHI PEOCTAaTHUX BUIIPOOYBaHb.

Koaexc akagemMiuHoi 100povyecHOCTI

[Mopymenns Koaekcy akameMigHOi HOOpOYECHOCTI YKpaiHCHKOTO NEp)KaBHOTO YHIBEPCHTETY
3aJII3HUYHOTO TPAHCIIOPTY € CEPHO3HUM MOPYIIEHHSAM, HaBiTh SKIIO BOHO € HeHaBMUCHUM. Kozmekc nocTymHuii
3a IOCHJIAaHHSAM:

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

3okpema, norpuManusa Kogekcy akagemiunoi qoopouecHocti Ykp/IY3T o3Hagae, mo Bes poboTa Ha
icnuTax Ta 3ajikax Ma€ BUKOHYBATHCs iHAMBiMyanbHO. Ilin 4ac BUKOHAaHHS CaMOCTIHHOI POOOTH CTYIOEHTH
MOYTh KOHCYJIBTYBAaTHCS 3 BHKJIaJayaMH Ta 3 IHIIMMH CTYACHTaMHM, aje MOBHHHI CaMOCTIHHO pO3B’sA3yBaTu
3aBaHHA, KePYIOUHCh BIACHUMH 3HAHHSIMH, YMIHHAMH Ta HaBU4YKkaMu. [locmiaHHs Ha BCi pecypcH Ta JKepena
(HampHKjIam, y 3BiTax, CAMOCTIHHHUX po0OOTax YW MPE3CHTAIlisX) MOBHHHI OYTH 4iTKO BH3HAYeHI Ta 0(OpMIICHI
HaJIC)KHAM YMHOM. Y pasi ChiibHOI poOOTH 3 IHIIMMH CTYACHTAMHU HAJ BUKOHAHHAM 1HIUBiAyalbHHUX 3aBIaHb,
BU MIOBMHHI 3a3HAYUTH CTYIIHb iX 3aJy4€HOCTI 0 POOOTH.

InTerpauisi cTyeHTiB i3 00MeKEeHUMH MOKJIUBOCTSIMH

Buma ocBiTa € OpOBITHMM YWHHAKOM IIIBUIIEHHS COIIAJBHOTO CTAaTyCy, JOCATHEHHS ITYXOBHOI,
MaTepiaibHOI HE3aJeKHOCTI 1 cowmiamizalii MoioAi 3 OOMEKEHHMMH (QYHKIIOHAIBHUMH MOXIUBOCTSIMH M
Bi10Opaka€e CTaH PO3BUTKY IEMOKPATUYHUX MPOLIECIB 1 I'yMaHi3allii CyCIiIbCTBa.

Jlst iaTerparii cTyAeHTIB i3 00MEeKEHUMH MOXITMBOCTSIME B OCBITHIH IPOIIeC YKPaiHCHKOTO IEPKaBHOTO
VHIBEPCHUTETY 3aJi3HUYHOTO TPAHCIOPTY CTBOPEHAa CHCTEMa AWUCTAHLIIHOrO HAaBYaHHS HA OCHOBI Cy4YaCHHUX
NearoriyHux, iHpopMaLiiHuX, TeNEKOMYHIKaliiHIX TEXHOJIOTIH.

JocTyn nmo marepianiB JUCTAHIIMHOTO HAaBYaHHS 3 IIBOTO KypCY MOXHA 3HAWTH 3a IMOCHIIAHHSIM:
https://do.kart.edu.ua/ .
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