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BCTYII

AHoOTaNi"

Hucuumnina «TexHiuHa TepMOJWHAMiKa» BUBYA€ 3arajibHl  TOHATTS,
BH3HAYCHHS 1 3aKOHU PIBHOBAXKHOI TEPMOJMHAMIKHA, OCHOBHI CITIBBIIHOIICHHS JJIS
MOJIITPOMHUX TMPOIECIB; MaTeMaTHU4YHI METOAM OTpUMaHHS JudepeHIliaTbHUuX
PIBHSIHb TEPMOJMHAMIKH, METOAM TEPMOJMHAMIYHOTO JOCHIDKCHHS MPSIMHUX 1
O0OOpOTHMX Ta30BHX 1 MAPOBHX IMKIIB; METOAM aHaNi3y €(QEeKTHUBHOCTI IIUKJIB
TEIJIOCUIIOBUX YCTAHOBOK.

@OopMYIOTHCS 3HAHHS JJIs1 BUKOHAHHS 1HKEHEPHUX PO3PaXyHKIB IEPETBOPEHHS
TEIJIOTU B MPSAMUX IUKIJIAX TEIUIOBUX JABUTYHIB 1 OOOPOTHUX LMKIIAX XOJIOJUIBHUX
MalliH 1 YCTAaHOBOK; BHUKOHAaHHS PO3PAaXyHKIB MaKCHUMaJbHOI (MEXEBO1)
Mpane3aaTHOCTI MOTOKY 1 TEIUIOTH, BEIMYUHM HEOOOPOTHUX BTpPAT y peaJbHOMY
UMKl C TOCHIAOBHUM aHaji30M; BUKOPUCTAHHS MJi1 PO3PaxyHKIB BIAMOBIAHUX
Ta0IULpb 1 JlarpaM TEPMOAMHAMIUYHUX BJIACTUBOCTEH POOOYMX TiI.

KarwuoBi caoBa: Ttemiora, po0OoTa, TEPMOJMHAMIYHMN TMpOLEC, LMK,
Jiarpama cTany

Abstract

The discipline "Technical Thermodynamics" studies the general concepts,
definitions and laws of equilibrium thermodynamics; basic relations for the
polytrophic processes; mathematical methods for obtaining differential equations of
thermodynamics; methods of thermodynamic study of direct and reversible gas and
steam cycles; methods of analysis of the efficiency of cycles of heat and power
plants.

The knowledge is formed to perform engineering calculations of heat
conversion in direct cycles of heat engines and reversible cycles of refrigeration
machines and plants; performing calculations of the maximum (limit) work of flow
and heat, the value of irreversible losses in a real cycle with a sequential analysis; use
for calculations of the relevant tables and diagrams of thermodynamic properties of
working bodies.

Key words: heat, performance, thermodynamic process, cycle, flow diagram.



1. OITUC HABYAJLHOI JMCLUIJATHU

XapakTepucTuka
Tany3b 3HaHb, CHENiaTbHICTh | HABYAILHOI TUCIUILTIHA
HaiimenyBaHHS MOKa3HUKIB (ocBiTHS Mporpama), OCBITHIH JIeHHA 3a04Ha
piBeHb dopma dopma
HaBYaHHs | HABYaHHS
KinbkicTh Kpeauris — 7 T'aJry3b 3HAHb: HopMmarusHa

Monymnis — 1

14 Enexrpuyna

Pix miaroroBku:

3MICTOBHX MOJYJIB — 3 IHKeHepist 2-" 2-
Enexrponnwuii anpec PITH/ nHa caiiri Cemectp
VHiBepcuTery . . » —
CneuianpHICTb 4-i1 4-i1
https://nuos.edu.ua/studentu/polozhennya- 142 Enepreruyne
nuk/opis-opp/opp-dviguni-vnutrishnogo- MAIIMHOOYAyBAHHA Jlekiit
zgoryannya-bakalavr/
[HMBiTyATEHE HAYKOBO-TOCTITHE OCBI’FHH nporpama 60 rox. 16 rox.
3aBIaHHI IMATrOTOBKH [TpakTu4Hi, ceMiHapPChKi
(naszsa) JIBUT'YHH BHYTPIIIHBOIO| 15 rop. 4 ro.
o SIOpsiHHS JlaGopatopHi

3aranbpHa KUIBKICTH ToauH — 210

30 rox. 8 rox.

CamocriitHa po6ora
TwKHEBUX TOAWH JUTs IeHHOT popMu 105 rog. 182 ron.

HaBYaHHS:
ayIUTOPHUX — 7;

caMocCTiifHO1 poOoTH cTyaeHTa — 7

OcBiTHIH piBEHB:
Hepumui
(0akanaBpcbKMi)

InauBinyanbHi 3aBIaHHS:

Bun koHTpOIIIO: €K3aMeH

@opMa KOHTPOJIIO: yCHA
/ mucpMoBa / TECTYBaHHS
/ koMOiHOBaHa




2. META BUBUEHHSA HABUYAJILHOI JUCIIUITJIIHU

MeTor0 BHBYEHHS HaBYaJdbHOI JuCHUIUIIHK "TexHiuHa TepMoauHaMmika" €
(dhopMyBaHHS BIAMOBIAHO 1O OCBITHBO-NMPO(ECIIHOT MpOrpaMu MiATOTOBKU TaKHUX
KOMIIETEHTHOCTEH:

IK-1. 3patHicTh pO3B’SI3yBaTH CKJIaJHI CIEliali30BaHl 3aJadi 1 MpakTU4HI
poOOTH y ramgys3l €eHepreTHYHOro MallMHOOYy/IyBaHHA a0o0 y MpoIecl HaBYAHHS, IO
nepeadavyae 3acTOCYBaHHSI TeoOpii TEIJIOMAacOOOMiHY, TEXHIYHOI TEPMOJUHAMIKH,
ripora3oiuHamiku, TpaHchopmallii (IepeTBOPEHH) €HEPTii, TEXHIYHOT MEXaHIKU Ta
METO/IIB BIATOBIHUX HAYK 1 XapaKTEPU3Y€EThCSI KOMILUIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB.

3K 3. 31atHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaIlIsIX.

3K 4. 3nanHs Ta po3yMiHHS MpeAMETHOI 00JiacTi Ta PO3yMiHHS IpodeciiHOl
TISUIBHOCTI.

3K 8. 31aTtHiCTh BUUTHUCA 1 OBOJIO/IIBATH CYYACHUMH 3HAHHSIMU.

®K 2. 371aTHICTh 3aCTOCOBYBATH CBOI1 3HAHHS 1 PO3YMIHHA JJisl BU3HAYCHHS,
GbopMyJIIOBaHHS 1 BUPINIEHHSA 1HXXEHEPHUX 3aBllaHb 3 BUKOPUCTAHHSIM METO/IIB
€JEKTPUYHOT 1HXKEHEPII.

®K 11. 3paTHICTP BUKOPUCTOBYBATH CTaHAAPTHI METOAUKH IUIAHYBaHHS
EKCIEPUMEHTAIBHUX JOCIHIJKEHb, 3A1MCHIOBATU OOpOOKYy Ta Yy3arajibHEHHSA
pEe3yIbTaTIB EKCIIEPUMEHTY.

3. HEPEAYMOBM JJI51 BUBYEHHSA JUCHUIIJIIHA
[lepenymoBamMu [t BUBUYEHHSI KypCy € OINAHYBaHHS CTYJIEHTaM HACTYyHHUX
JTUCIMIUIIH, BUIlA MaTeMaThka, (i3ukKa, OCHOBH 1H(MOpPMAIIMHMX TEXHOJOTIM Ta
MporpaMyBaHHs, 1HO3€MHa MOBA.

4. OUIKVYBAHI PE3VJIbTATU HABUAHHA

BuBueHHs HaB4anbHOI AUCHUIUIIHU Tependayae (OpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX pe3yJIbTaTIB HABUAHHS:
IIPH 1. 3HaHHs 1 po3yMiHHS MaTeMaTUKH, (PI3UKU, TEIIOMAcCOOOMIHY, TEXHIYHOT
TEPMOJUHAMIKH, TIAPOra3oJuHaMiky, TpaHchopmalii (IepeTBOPEHHs) EHeprii,
TEXHIYHOI MEXaHIKH, KOHCTPYKUIMHUX MaTepiaiiB, CHUCTEM aBTOMAaTHU30BAHOTO
MPOCKTYBAaHHS EHEPreTUYHUX MAaIIMH Ha PIBHI, HEOOXIAHOMY [Jisi JOCSTHEHHS
pEe3yIbTaTIB OCBITHBOI MPOrPaAMHU.
IIPH 2. 3HanHHA 1 pO3yMIHHS I1HXEHEPHUX HAYK Ha PIBHI, HEOOXIAHOMY JJIst
JIOCSITHEHHS IHIIHUX PE3yJIbTaTIB OCBITHBOI MPOTpaMH, B TOMY UYHCII I[I€BHA
0013HaHICTh B OCTAHHIX JIOCATHEHHSIX
IIPH 3. Po3yMiHHS IIMPOKOTO MDKIUCHMIUIIHAPHOTO KOHTEKCTY CHeliadbHOCTI 142
Enepretnune mammHoOy1yBaHHs
IIPH 10. IlnanyBaTi 1 BAKOHYBAaTH €KCIIEPUMEHTAJIbHI TOCIIKEHHS 32 JI0MIOMOTOI0
IHCTpYMEHTAJbHUX 3acO0iB (BUMIPIOBAJIbHUX MPUJIAJIB), OIHIOBATH MOXUOKU
MPOBEJEHHS 10CTIKEHb, POOUTH BUCHOBKHU.
IIPH 13. BukopuctoByBaTu OOJaJHAHHS, MaTepladd Ta IHCTPYMEHTH, 1HKEHEpPHI1
TEXHOJIOT1i 1 TMpOUECH, a TaKoXK PO3yMIHHS iX OOMEXEeHb IpU BHUPIIICHHI
npodeciiiHuX 3aB/IaHb



5. MIPOIT'PAMA HABYAJIBHOI JUCIIUIIJITHUA
Mooyns 1

3MmicroBuit Moxyns 1. " TepMomuHaMigHi BaiacTuBOCTi pobogoro Tina".

Tema 1. IIpenMer 1 MeTOa TEeXHIYHOI TepMOAMHAMIKU. PekoMeHmoBaHa jiTepaTypa.
TexHiyHa TepMOJIMHAMIKA SK OCHOBA CTalllOHAPHOI €HEPreTHKu. TepMoauHaMiuHA
cucrteMa. PiBHOBa)KHUM, CTalllOHApHUM Ta HE PIBHOBAaXXHUU CTaH. TepMoauMHaMIYHUMA
nporec. Yac penakcaiii B peanbHOMy Tporieci. [lapamerpu crtany OAHOPIIHOTO
pobouoro Tuta. PiBHSAHHS cTaHy iaeanbHOro raszy. [1] crop. 4-19; [2] cTop. 23-37; [3],
crop. 4-10; [5], cTtop. 9-13.

Tema 2. TepMoauHamiuHi BJIacTUBOCTI poOoumx TuT TepmiyHi 1 KaJopUyHi
napametpu ctany. Jocnimxenusa temioeMHocti raziB. MKT TemnoeMHOCTI pe4OBUH.
TennoemHuocTi ¢, 1 ¢,. Koedimient Ilyaccona. PiBussHHs Maiiepa. [1], crop. 36-43;
[2], cTop. 50-54; [3], ctop. 10-15; [5], cTop. 79-83

Tema 3. Cymimn rasiB B 17eaidbHO-ra30BoMy cTaHi. CnocoOM 3aBIaHHS COCTaBy
cymimni. CHiBBITHONIEHHS M)XK MaCOBUMH, 00’€MHUMHU, MOJIBHUMHU 4acTKamu. ['a3oBa
cTaja Ta yMOBHa MojsipHa Maca cywimi. [lapuianbHuil TuCk, mapiiaabHuUil 00’ €M
KOMITOHEHTIB cyMii. [lapiiansHa Ta npuBeeHa I'yCTUHA KOMIIOHEHTIB Ta iX 3B’S30K 3
TyCTHHOIO cyMmini. TemmoemMHiCTh ra3oBux cymimeit. [1], crop. 162-167; [2], cTop. 38-
40; [3], ctop. 10-19; [5], cTop. 107-118

Tema 4. 1 3akon TtepMoauHamiku. JludepeHianbHl pIBHSHHS Ta MPUKIAAN iX
BUKOpUCTaHHsA. TemnoTa 1 poboTa SIK BUAM Mepelnadl eHeprii. 3akoH 30epekeHHs 1
NEepeTBOpPEHHs eHeprii. BHyTpimHg eHepris Ta 30BHIIIHSA poOota. ['padiune
BiI0OpakeHHs1 TErIoTH 1 pobotu. [iarpamu v-p Tta s-T, ix BractuBocTi. EHTanbmis.
PiBHsiHHs Ta hopMmytoBaHHs 1-0r0 3aKOHY, MPUKIIAIU iX 3acTocyBaHHs. [1], cTop. 21-
35; [1], ctop. 40-50; [3], cTop. 20-36; [5], cTop. 15-26

Tema 5. [loniTponuuiil npornec (3aranbHui BUnaaok). PiBHsHHS nponecy. Po3paxyHok
3MIHUM BHYTPIIIHBOI €HEprii, eHTaibmii, eHTporii. [IOHITTS MOJITPONMHOTO MPOIIECY.
Metoauka pocinijkeHHs. BuBeneHHs piBHSHHA NoMITponu. CHiBBIIHOIIEHHS MiX
napameTrpamu p, v, T. Po3paxyHOK 3MiHM BHYTPIIIHHOI €HEPrii €HTaJbIIi 1 €HTPOIIi.
[1], cTop. 50-66; [2], cTop. 55-61; [3], cTop. 185-188; [5], cTop. 129-136

Tema 6. PoGorta mpoiiecy, Terora mnpoiiecy. Bu3HaueHHS MOKa3HUKA MOJITPOIIH.
Busenennst dopmyn pobotu nedopmariitHoi Ta MOxiIuBOi. Po3paxyHOK TemioTu
npoiiecy (JOCHIIKEHHSI TEIUIOEMHOCTI MOJITPONHOTo mpoiiecy). Ciocobu BU3HAYEHHS
MmokaszHuKa noitponu. [1], ctop. 26-33; [3], ctop. 189-195; [5], ctop. 137-143

Tema 7. CywmicHi giarpamu v—p 1 s—T. I'pynu nomitpon. JociaigKeHHs 130MpPOIECIB.
CywmicHi npiarpamu L-p 1 s-T momitponHux mpoiieciB. ['pynu monitpon. I'padiune
JOCHIIKEHHS (PO3paxyHOK) MOMITPONHUX mpotieciB. [3], crop. 195-203; [5], cTop. 144-
153

Tema 8. 3aranbHi yMoBU poOOTH TemIOBUX ABUTYHIB. [IoBHI 1 HEMOBHI AudepeHIiaIn
B TepMoauHamini. Jlkepena TemaoTH Ta yMOBHM POOOTH TEIUIOBHX JIBUTYHIB 1
XoJoAwIbHUX MamuH. OOOpoTHI Ta HEOOOPOTHI KPYroBi Mpollecu (IUKIHW) Ta iX
edexTuBHICTSE. [1], cTop. 67-70; [3], ctop. 40-61; [5], cTop. 26-42



3MmicToBuit Moxyns 2. " TepMoaguHaMivyHI IIUKIM ra30BUX IBUTYHIB" .

Tema 9. Ilpamuii (cunoBuit) Ta 3BOpoTHMI (XomomunbHuil) mukiam Kapmo. Ix
edexTuBHICTh. Y3aranbHeHui muki Kapno. [onsatta npo perenepaiiito temotu. [1],
crop. 70-80; [3], ctop. 61-77; [5], cTop. 43-65;

Tema 10. ®opmymoBanHs Ta naudepeHmianbii piBHsSHHA [I-ro 3akony. Busiz
nudepeHiianbHUX PIBHSAHD JJ1s1 00OPOTHUX Ta HEOOOPOTHUX HUKIIB. [1], cTop. 82-91;
[2], cTop. 61-74; [3], cTop. 61-77; [5], cTop. 43-65;

Tema 11. Metonu mnopiBusaas KKJ[ obopotHux 1 HeoOopoTHux ukiIiB. CepenHs
IHTerpajibHa TeMreparypa Ta ekBiBaieHTHHHM 1ukin Kapuo. Ilpuknanu mopiBHSAHHS
LIUKJIIB 33 CEpEeJHbOIHTErpaIbHUMHU TEMIIEpaTypaMH MiJABOJIY Ta BiJBOJIY TEIUIOTH.
Meton koedillieHTIB KOPUCHOI il B aHali31 HEOOOpPOTHUX LHUKIIB. ExcepreTnuHuii
METOJ] aHaJ13y TEIIOCUIOBUX YCTaHOBOK. [1], ctop. 92-101; [3], cTtop. 252-258;

Tema 12. J[BoTakTHI 1 YOTUPUTAKTHI ABUTYHH. |HIUKATOpHA Aiarpama 1 TEOPETUYHUM
uukia. Meton nocmimkeHHs. [lochigoBHicTh po3paxyHky. CepeaHidi UMKIOBHI
(imaukatopuuid) Tuck. Hukn JIB3 13 3ropsHHAM majlbHOTO mpu crasomy o0’emi. [{ukin
JIB3 13 3ropsiHHaM nanbHOro npu p=const. [{ukn JIB3 3 MmimmanuM 3ropstHHSIM MajauBa.
[Ipuknaay mopiBHAHHS IUKIIB. Jleski eKOHOMIYHI TTOKa3HUKHU poOoTu. [1], cTop. 229-
240; [2], cTtop. 74-85; [3], cTop. 264-273;

Tema 13. JlocaimkeHHss poOOTH OJAHOCTYIEHEBOTO KomIpecopa JlilicHa iHauKaTopHA
JiarpamMa 1 TEOPETHUYHHM LUK POOOTH OJHOCTYNEHEBOTO KOMIIpecopa MpH
130TepMIYHOMY, aJ1a0aTUYHOMY 1 MOJITPONMHOMY mpolneci ctucHeHHs. “UlkianmuBuit”
mpocTip Ta HOro BIUIUB Ha poboTy kommpecopa. JlocmimxkeHHss poOOTH
OaratoctyrneHeBoro kommpecopa. ExoHoMiuHi moka3Huku pobotu baratoctrynenese
CTUCHEHHs. v-p 1 s-T miarpamu. Temnora oxojomxeHHs kommpecopa. [lokazHuku
poboTH peanprHOro Kommpecopa. [1], crop. 217-225; [3], cTop. 220-229;

Tema 14. 3aranbHi Bu3HAUeHHS 3 Teopii Tedii rasziB Ta mapu. Tedis rasziB i mapw.
[lepmmit 3aKoH TEpPMOAMHAMIKK JJisI Ta30BOTO MOTOKY. OCHOBHI MNPUITYHIEHHS.
HIBunkicte 3Byky. Yucno Maxa. Comno 1 gudy3op. OCHOBHI CHIBBIIHOIICHHS.
PiBusinns [Ntoronio. [1], crop. 182-193; [3], cTtop. 229-233;

Tema 15. 3akon o0epTaHHs BIUIUBY: BUIAJKH TEILIOBOI'O, MEXaHIYHOT'O, BUTPATHOTO 1
reoMeTpu4Horo comnesl. OcoOIMBOCTI pyXy ra3iB y BepTHUKaIbHUX KaHanax. Tedis ras3iB
3 TepTam. [3], ctop. 233-238;

Tema 16. Po3paxyHok reomerpuunux cormen. [IBUaKicTh TOTOKY Ta MacoBa BUTpaTa.
BrumB Ha BUTIKaHHS BHYTpIlIHIX omnopiB. [lapaMerpu NOTOKYy TMpU MOBHOMY
agiabaTuyHOMY Moro ranbemyBanHi. [1], crop. 197-200; [3], ctop. 238-252;

Tema 17. OcnoBui nukiau ['TY. Perenepanis temnotu. [IpuHnumnoBa cxema, IUKI 1
JOCJIIKEHHS LIUKJIIB 3 MiABEJACHHAM TEIJIOTH NPU p=const, nipu v=const. Perenepariis
TeroTu Ta ii epexTuBHICTh. [lopiBHsAHHS HuKiB. [1], cTop. 241-248; [2], cTop. 85-98
[3], cTop. 273-293;[5], ctop. 207-225;

Tema 18. Cxnagni muximm I'TY. I'TY, ski npamoroTh N0 3aMKHEHOMY LHKIY.
OcoOnuBocti pobotu AI'TY. Lluknu 3 0ararocTylneHEBUM CTHCHEHHSIM MOBITPS 1

PO3MIMPEHHSAM poOodoro Tina. MexoBuit Bunaaok. [3], crop. 273-293; [5], cTop. 207-
225.



3micTroBuii MmoayJib 3. "TepMoauHAMIYHI HUKJIM PeajJibHOTO podo4oro Tija'.

Tema 19. TepMoauHamiuHi BIIACTMBOCTI peayibHUX ra3iB. KoedilleHT CTHUCIUBOCTI.
JliarpamMu TOBEIIHKU pealbHUX ra3iB. KpuTuuHi mapamerpu pedyoBHHHU. PiBHSHHS
CTaHy peainbHux rasiB. [I[puHIMN BIANOBIIHUX CTaHIB (MOAIOHICTh TEPMOJMHAMIUYHUX
BIIaCTUBOCTEH peuoBuH). [1], ctop. 132-141; [3], ctop. 138-160; [5],cTop. 231-243;
Tema 20. JlocmipkeHHS TEPMOAMHAMIYHUX MPOIIECIB 3 BOASHOIO Naporo. BoasHa mapa.
OcHOBHI BU3HaueHHS. V-p, s-1 1 s-h nmilarpamu crany. Tabmuii TernodizuuHuUX
BJIACTUBOCTEH BOJM 1 BOJSHOI mapu. Po3paxyHOK mpoleciB BUPOOHUIITBA MEPErpiToi
napu. Jlocmimxkenas i3o0apHoro mpouecy y v-p, s-71'1 s-h giarpamax. JlociiKeHHs
TEPMOJMHAMIUYHUX 130MPOIECIB 3 BOJSHOIO Mapor0 B aiarpamax v-p, s-7' Ta s-h. [1],
crop. 141-151; [5], cTop. 243-270;

Tema 21. JlocmiJKeHHST BOJIOTMX Cywmilmied (Ha TMPUKIAAI BOJOTOTO MOBITPS).
Busnauenns. MoxnauBi ctanu. AOCOIIOTHa 1 BIHOCHA BOJIOTICTh. Touka pOCH.
Bonorosmict. OCHOBHI CHIBBIAHOIIEHHS Isi BoJjiororo moBiTps. /[liarpama H-d
Pamszina. [Iporiecu 06poOku Bojsiororo moBitps. [1], ctop. 167-181; [5], ctop. 334-350;
Tema 22. [ukn Kapno 3 BoagHow mapow. MoxiauBocTi peanizamii. IlepeBaru i
Henomiku. [1], ctop. 266-268; [3], cTtop. 293-300; [5], cTtop. 277-279;

Tema 23. [{ukn Penkina Ta cnocoOu miaBuiiieHHs oro edextuBHocti. [{ukn Penkina 3
HacuueHoro maporo. [{ukn Penkina 3 nmeperpitoro naporo. BrumB napamerpiB mapu Ha
BxoA1 B TypOiHy 1 B konueHcatopi. [{ukn TICY 3 npoMiKHUM meperpiBoM Mmapu.
PeanbHi BTpat B mpoileci po3mupeHHs napu. PereneparuBhi mukiau [1], crop. 268-
283; [3], cTtop. 293-312; [5], cTop. 277-289;

Tema 24. TepmoanHaMiuHi OCHOBH Teruio(ikailii. biHapH1 UKIIW: BUMOTH 1O POOOYMX
TUT; cXeMma 1 UUKJI PTYTHO-BOASHOI OiHapHOi ycTaHOBKH. (OcOOJIMBOCTI poOOTH
aTOMHHX IMAPOCHIOBUX YCTaHOBOK. [1], cTtop. 286-286; [3], ctop. 321-326;[5], cTop.
292-295;

Tema 25. [lapora3oBi ycTaHOBKH 31 3MillIaHHAM poOouux Tul. [laporazoBi ycTaHOBKH 3
PO3IIbHUMH TTOTOKaMu ra3y 1 napu. Hukmu 3 MI'J[-renepatopom. Ilpunnun aii MI'JI-
renepatopa. Kom6inosani [ICY ¢ MI'JI-renepatopom. Cxema, UK 1 K.K.Jl. YCTAHOBKH
PO3IMKHYTOTO 1 3aMKHEHOTo Hukiy. [lepcnekTuBHI METOIU MEPETBOPEHHS TEIUIOTH B
elneKTpuuHy eHeprito [1], crop. 286-294; [3], ctop. 292-295; [5], cTop. 326-328

Tema 26. CiocoOu 3HMKEHHST TeMIIEpaTypu pododoro Tijia. J{pocentoBaHHs peaabHOTO
1 11eanbHOro rasiB. @i3uuH1 OCHOBU. JMdepeHliabHUI Ta IHTErpalbHUN JIpOCelib-
edext. Temneparypa Ta Kpusi iHBepcii. JlpocentoBanHs BonsiHOI mapu. AjiabaTHe
PO3LIMPEHHS 3 BUPOOHUIITBOM poboTH. [3], cTtop 203-215;

Tema 27. 3BopotHuii o6opoTHuit nukia Kapuo Ta iioro edextuBHIicTh. Cxema 1 IUKI
MOBITPSAHOI XOJN0AWIbHOI MamuHu. [1], ctop. 299-304; [3], ctop. 334-341; [5], cTop.
295-298;

Tema 28. Cxema 1 UK MapOKOMIIPECIOHHOI XOJOAUIbHOI MamuaM. [1], cTtop. 304-
308; [3], cTtop. 334-341; [5], cTop. 295-298;

Tema 29. Cxema 1 IUKI MapOEKEKTOPHOI XOJOAWIbHOI MamuHu. AOCOpOIlioHHA
xonoauiabHa MammuHa. [1], ctop. 308-312; [3], cTtop. 358-360; [5], cTtop. 304-308

Tema 30. TemnoBuii Hacoc Ta edeKTUBHICTH oro podotu. Kackanni cxemu podotu
XOJIOMWIBHUX YCTAaHOBOK. [ 1], cTtop. 312-313; [3], cTop. 360-365; [5], ctop. 309-312.
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TeMaTH9HHAH IJIaH HABYAJIbHOI JUCIHUILIIHA

Kinekicts rogus

Henna gopma

3aouna gopma

Ha3Bu 3micToBUX MOAYMiB i TEM . -
y TOMY YHCITi y TOMY YHCITi
YChOTO YChOTO
b ap. | mp. c.p. bl ap. | mp. c.p.
1 2 3 4 5 6 7 8 9 10 11
MOAYIJIb 1
3microBuit Moayns 1. TepmomHaMika pobodoro Tia B ilealibHO-Ta30BOMY CTaHi
Tema 1. Beryn. Mera i 3aga4i kypcy. OCHOBHI BU3HAYEHHSI. 6 2 2 1 1 4 - - - 4
Tema 2. TepMmoauHaMiuHi BIaCTUBOCTI pOOOUHX Til 15 2 8 1 4 10 ) ) ) 4
Tema 3. Cymimri ra3iB B iIeaTbHO-Ta30BOMY CTaHi. 5 2 _ 1 2 6 _ _ _ 6
Tema 4. 1 3akoH TepmoauHamiku. [ludepeHuianbHi piBHAHHS Ta MPHKIAAN 1 4 ) 3 1 1 6 1 3 3 5
BHKOPHUCTaHHSI.
Tema 5. TlomiTpomHmii mporec (3araibHUil BHUIMANOK). PiBHSHHA mpoIiecy 6 ) 3 ) ) 4 4
Po3paxyHOK 3MiHM BHYTPIIIHBOT €HEPTii, EHTAIBIII1, CHTPOIIi. - - -
Tema 6. PoboTa nporiecy, TeroTa mpoiecy. BusHaueHHs moka3HUKa MO TPOIIH. 3 2 _ _ 1 5 _ _ _ 5
Tema 7. CymicHi niarpamu v-pi s—T. ['pynu nomitpor. 4 2 _ _ 2 4 _ _ _ 4
Tema 8. 3aranbHi yMOBH POOOTH TEIJIOBUX ABUT'YHIB 2 2 _ _ _ 6 1 _ _ 5
Pasom 3a 3micToBHM Moayiem 1 45 16 10 6 13 45 4 2 2 37
3microBuit Moayns 2. TepMoMHAMIYHI ITUKJIU Ta30BUX JBUTYHIB
Tema 9. Iukn KapuHo Ta #oro 3HaueHHs. Y3araibHEHWH NHKI. PereHeparis ] 5 1 5 10 5 3
TEIIOTH - - -
Tema 10. ®opmymoBanHs Ta TudepeHuianbHi piBHAHEA 11 3akoHy 9 2 _ 2 5 10 _ _ 2 8
Tema 11. MeToau OpiBHSAHHS TEPMOINHAMIYHOT €(DEKTHBHOCTI IUKITIB. 7 2 _ _ 5 8 _ _ _ 8
Tema 12. [Huxau JIB3. Ochopui Bu3zHaueHHs. {ukn [IB3 3 migBogoM TEIIOTH Ip
v=const. lukn JIB3 3 migBogOoM TEIUIOTH TpW p=const i 3 MIIIaHUM IIiJJBOJION 10 2 - - 8 10 2 - - 8
TEILJIOTH.
Tema 13. JochmimkeHHs poOOTH OAHOCTYIIEHEBOrO Kommpecopa. JlocmimkeHH
. 7 2 - - 5 5 2 - - 3
poboTH GaraToCTyIeHEBOTO KoMITpecopa. EKOHOMIUHI TOKa3HUKHU poO0TH




1 2 3 4 5 6 7 8 9 10 11
Tema 14. 3aransHi BU3HAaYeHHS 3 TEOPii Tedii ras3iB Ta mapu. 11 2 4 — 5 7 — 2 — 5
Tema 15. 3akoH 0OepTaHHs BIJIUBY 4 2 — — 2 5 — — — 5
Tema 16. Po3paxyHOK T€OMETPHUYHHUX COMEN 6 2 — — 4 5 — — — 5
Tema 17. OcnoBHi uukiau ['TY. Pereneparnis TemnoT. 6 2 — 1 3 10 — — — 10
Tema 18. Cxiagui nukiau ['TY 7 2 - 2 5 - - - 5
Pa3oM 3a 3MicTOBHM MoAylieM 2 75 20 4 4 47 75 6 2 2 65
3microBuit Moayns 3. TepMoMHaMidHI MUK IIN PEaNbHOTO pOOOIOro Tina
Tema 19. TepmoauHaMiuHi BIaCTHBOCTI peasIbHUX Ta3iB. JliarpamMu cTaHy. 9 2 - - 7 8 - - - 8
Tema 20. JocnipkeHHS TEpMOJMHAMIYHUX MPOLIECIB 3 BOASHOIO Mapoio 13 2 4 1 6 8 - - - 8
Tema 21. locnmimpkeHHs BOJIOTHX cyMilel (Ha MpUKiIaai BOJIOTOro moBiTpsi) 11 2 4 - 5 10 - 2 - 8
Tema 22. [ukn KapHo 3 BOAsHOIO ApOI0 Ta HOTO 3HAYECHHSL. 7 2 - - 5 10 2 - - 8
Tema 23. ukn Penkina Ta cnocoOu MigBUILEHHS HOTO e()eKTHBHOCTI. 14 2 4 3 5 13 2 2 - 7
Tema 24. Tennodikanis. binapai muknu. Atomai [ICY. 7 2 - 5 6 - - 6
Tema 25. [Napora3osi ycranoBku. Lukian 3 MI'JI-reHepaTopom. 4 2 - - 2 8 - - - 8
Tema 26. Criocobu 3HIKEHHS TeMIlepaTypy poboyoro Tija. 4 2 - - 2 5 - - - 5
Tema 27. 3Bopotaiii uki KapHo. [ToBiTpsiHa X0M0AMIEHA YCTaHOBKA. 4 2 — — 2 5 — — — 5
Tema 28. [NapokoMnpeciiiHa X0JI0MJIbHA YCTAaHOBKA. 11 2 4 1 4 8 2 — — 6
Tema 29. IlapoexekTopHa XONOOMJIbHA YCTaHOBKa. AOCOpOIiiiHa XOJIOIUIBH ) ) B B B 5 B B B 5
yCTaHOBKa.
Tema 30. TermnoBuii Hacoc. KackagHi cxeMu poOOTH XOJIOIMIIBHUX YCTaHOBOK. 4 ) B B ) 6 B B B 6
Pa3om 3a 3MicTOBHM Moayiem 3 90 24 16 5 45 90 6 4 - 80
Ycroro rogua 210 60 | 30 15 105 210 16 8 4 182

* 3MIiCTOBHUII MOy KpaTHUH 15 roguHam.

** 3a 3a09HOT OPMOIO MPOBOIATHCS OTJISIIOBI JISKIII.
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TeMmn NPAaKTHYHHUX 3aHATH

Kinbkicts
No TOJIUH
3/m Hazsa Tewn JleHHa 7 3aoyHa
dopma | dopma
1 | Po3paxyHOK nmapameTpiB 1JieaJIbHO - Ta30BOi CyMillli 2 2
2 | Term1oeMHOCTI KOMIIOHEHTIB Ta CyMili 2 —
3 Po3paxyH0K JOBUJIBHOTO LMKJTY, 110 CKJIAIA€ThCS 3 YOTUPHOX 5 5
MOJIITPOTI
OnTuMmizanisi HUKIY IBUTYHA BHYTPIIIHBOTO 3TOPSIHHS 2 -
5 | JletanpHUN pO3paxyHOK ONTUMAIBHOIO LIUKIY 2 -
6 I'padiuyna macmtabHa nMoOyaoBa ONTUMAIBHOTO ITUKIY B V-p ) B
Ta s-1 KOOpJAMHATAX
7 | BrpaTtu npaiie31aTHOCTI B ONTUMAJILHOMY ITUKIII 2 —
8 | Perenepaiiist TEMIOTH B IIUKIIAX TEIJIOBUX JBUTYHIB 1 -
Pazom 15 4
Temn 1ad0paTOpHUX 3aHATH
Kinbkicts
No TOJIUH
3/m Haspa Temu Jlenna T 3aouHa
dopma | dopma
| BusnaueHns TyCTHHH 1 Koe(ilieHTa CTUCIUBOCTI OBITPS 5
METOJIOM BUTIKAHHSI Ye€pe3 OTBIP
5 BuzHaueHHs TUTOMOT TEMJIOEMHOCTI Ta3y P CTAJIOMY TUCKY 4
METOJIOM MPOTOKY
3 Bu3znayeHHsS MUTOMUX TEIJIOEMHOCTEN Cpm Ta Cym PEATBHUX 4 5
ra3iB METOJOM ala0aTUYHOTO PO3IIUPEHHS
4 EKcnepI/I_MeH_TanLHo—TeopeTHqu JOCIIIKeHHS (Pa30BUX 4
Mepexo/IiB piiNHA-HACUYEHA Mapa
5 I[oc_JIizmceHHﬂ MpOLECIB a/11a0aTUYHOrO NPOLECY BUTIKAHHS 4 5
MOBITPS Y€pe3 COILIO, IO 3BYKYEThCS
6 | JocmiskeHHsl LMKy TapOCUIIOBOI YCTaHOBKH 4 2
7 JlocniI>KeHHS UKITY TApOKOMITPECOPHOI XOIOAMIBHOL 4
MallluHH
g I[ocnizmceHHﬂ_npoueciB HIJITPIBY, OXOJOIKEHHS 1 OCYIIEHHS 4 5
BOJIOTOT'O MOBITPSI
Pasom | 30 8
3aBaHHs ISl CAMOCTIIHOI po0oTH
No KinbkicTh ronux
Bun poboru
3/m Jlenna ¢opma | 3aouna popma
1 [TigroToBKa A0 JIEKIIii 45 90
2 | IlizroroBKa 10 MPaKTHYHUX POOIT 60 92
Pazom 105 182
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6. METO/INU HABYAHHS, 3ACOBU JIATHOCTHUKU PE3YJIBTATIB
HABYAHHSA TA METOJIB iX JEMOHCTPYBAHHS

[1ix yac mpoBeAeHHS 3aHATH BUKOPUCTOBYIOTHCS HACTYIHI METOAN HABUAHHSL:
- IS JeKUIMHUX 3aHSATh— TMOSCHIOBAJIbHO-UIIOCTPATUBHUN METOJ, IO BKJIIOYAE
MOBIIOMJICHHSI TOTOBO1 1H(oOpMaIlii pi3HUMHU 3aco0aMu, a camMe CIOBECHHM, HAOYHUM,
MPaKTUYHUM Ta YCBIJOMJIEHHS 1 3amam'siToByBaHHs Li€i iH(opMailii 3700yBayaMu npu
HaMMUCaHH1 KOHCIIEKTY;
- JUISL TPAaKTUYHUX 3aHATh KpIM MOSICHIOBAJbHO-UTIOCTPATUBHOTO METOAY TaKOXK
3aCTOCOBYETHCSI 1 TPOOJEMHE BUKJIAJAHHS,IIO BKIIOYAE MOCTAHOBKY BHUKJIAJayeM Iepen
3no0yBayaMu MpoOJeMU 1 BHU3HAUYECHHS MUIAXIB 11 pPO3B'A3aHHA 3 MPUXOBYBAHHSIM
MOXJIMBUX MI3HABAJIBHUX CYNIEPEUHOCTEH;
- JUIsl CAaMOCTIMHOI pOOOTH 3aCTOCOBYETHCS AK MPOOJIEMHHUI TaK 1 4aCTKOBO-TIOLIYKOBUM
METO/H, 1110 MpHU BU3HAYEHIA MPOOJEMi 3a PaXyHOK OTPUMAHUX 3HAHb Ha JIEKIIMHUX Ta
MPAaKTUYHUX 3aHITTAX, JI03BOJISE iM PO3B’SI3yBaTH, a MPHUXOBaHI Mi3HABaJIbHI MOMEHTHU
BOHM BUPILIYIOTh cami 3 OTPUMAaHHSIM KOHCYJIbTallli B/l BUKJIaJa4a.

KonTpons Ta CcaMOKOHTpPOIb 3IIMCHIOETHCA OIIIHIOBAHHAM SKOCTI 3aCBOEHHS
HaBUAJIbHOIO Marepialy JUCHMIUIIHU 3a pe3yJbTaTaMud BUKOPUCTAHHS MaTepiaity
BUBYEHOrO MijJ] 4Yac JIEKIIMHUX Ta NPAKTUUYHUX 3aHSATh MPU BHUKOHAHHI IMOTOYHOTO
MoxayJsibHoro koHTposto (IIMK), mo nependaveno pobouyMM HaBYAIBHUM IJIAHOM 3T1JTHO
poOouill HaBYaJIBHIM Mporpami MiJl 4ac MPOBEACHHS MOTOYHOTO KOHTPOJIO, CAMOCTIMHOI
po0OOTH Ta MiICYMKOBOT aTecTartii.

3aco0amMu OIIIHIOBAHHS Ta METOJAMHU JEMOHCTPYBaHHSI PE3yJbTaTiB HAaBUaHHS 3a
nuctuiiinoo "TexHiuna tepmoaunamika” €: IIMK ta ex3ameH.

7. ®OPMU ITIOTOYHOI'O TA IMIIACYMKOBOI'O KOHTPOJIIO
JlocsiTHEHHS CTyJIeHTa OLIHIOIOThCS 3a 100-0abHOIO CUCTEMOIO Y HIBEPCUTETY.
[lincyMKoBa OIliIHKa HaBYaJIBHOTO KYypCy BKJIIOYa€ B ce0€ OIIHKKH 3 IMOTOYHOTO

MOJYJIBHOTO KOHTPOJIIO (TECTYBaHHIO) 1 OLIIHKH 3aKIIFOYHOTO €TaIy — €K3aMEHY.

[ToTounuit MOAYIBPHUI KOHTPOJIL MPOBOAUTHCSA y dopmi TectyBanns: [IMK1 — 10
nmutadb, [IMK2 — 10 Ta [IMK3 — 10. CymapHa KiUTbKICTh 0ajiB MOTOYHOTO MOYJIEHOTO
koHTpoto — 36 (cymapro IIMK1 0,8x10 = 8 6amnis, [IMK2 ta [IMK3 mo 1,4x10 = 14
OaiB). BUkoHaHHS Ta 3aXHCT J1AOOPAaTOPHUX POOIT — 24 Gama. BUKOHAHHA TPAKTUYHHUX
3aBgaHb — 24 Oama. ITuToma Bara MOTOYHOIO KOHTPOJIO B 3arajbHiM CHCTEMI OI[IHOK
cknanae — 84 oanu.

[luToma Bara 3aKIIOYHOTO TMIJCYMKOBOTO KOHTpodto TectyBanHs (10 muTtanp) B
3arajibHiil cucteMi omiHOK — 16 6anie (1,6x10=16 OamiB). IlpaBo 3maBaTH ek3ameH
HAJAEThCS CTYACHTY, SKiM 3 ypaxyBaHHSIM MaKCHUMaJIbHHX OalliB MPOMIXKHUX OI[IHOK Ta
3aKJIIOYHOT0 TeCTyBaHHs HaOupae He MeHine 60 oanis. IlincyMKoBa OIliHKa HAaBYAIBLHOTO
KypCy € CyMOIO MPOMIKHUX OITIHOK, OI[IHKH 3aKJTIOYHOTO TECTYBAaHHS Ha €K3aMEHi.

[ToToyHUN KOHTPOJIH TPOBOJAUTHCS HA JICKIIWHUX 3aHATTAX IUISIXOM OINUTYBaHHSA
CTYJICHTIB IIOJI0 3aCBOE€HHS MAaTepialliB JICKIIHHUX, MPAKTHYHUX 3aHATh, a TaKOX
CaMOCTIHHOI TIATOTOBKU. BiH mepeadavyae OIIHIOBaHHS TEOPETUYHOI MiATOTOBKHU
3100yBadiB BHIOT OCBITH 31 3a3HAYECHHX Yy Tporpami TeM (y TOMY YHCIHi, CaMOCTIHHO
OTpaIbOBAHOTO MaTepianay) I 4Yac poOOTH Ha JEKIIHHUX 3aHATTIX Ta HAOyTHX
NMPaKTUYHUX HABUYOK IIiJ] YaC BUKOHAHHS 3aBJIaHb MPAKTUIHUX POOIT.
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DopMH KOHTPOJIIO Pe3yJibTATiB HABYAJIbHOI JiSIJIbHOCTI CTYJACHTIB Ta iX OUIHIOBAHHA

Kpurepii oliHlOBAHHS IPAKTHYHHUX 3aHATH

ra3iB METOJOM ala0aTUYHOTO PO3IIUPEHHS

Kinbkicts
Ne TOJIMH
3/m Hasa Temn Jlenna T 3aouna
dopma | dopma
1 | Po3paxyHOK mapameTpiB 1JieaJIbHO - Ta30BOi CyMillli 3 12
2 | TennoeMHOCTI KOMIIOHEHTIB Ta CyMIilIl 3 -
3 Po3paxyH0K JOBUJIBHOTO LHKJTY, 10 CKJIAIAEThCS 3 YOTUPHOX 3 1
MOJIITPON
OnTuMmizaiisi MUKy IBUT'YHA BHYTPIIIHBOTO 3TOPSIHHS 3 -
5 | JletanpHUN pO3paxyHOK ONTUMAIBHOIO LIUKIY 3 -
6 I'padpiuna macmrabHa moOyn0Ba ONTUMAIBHOTO LUKIY B V-p 3 B
Ta -1 KOOpJAMHATAX
7 | BrpaTtu npaiie31aTHOCTI B ONTUMAJILHOMY ITUKIII 3 —
8 | Perenepaiiist TEMIOTH B IIUKIIAX TEIJIOBUX JBUTYHIB 3 -
Pazom 24 24
KinpkicTs Oamis, .
eHHe/3a04He Kputepii oniHioBaHHA
PesynpTar mnpaBWIbHUN, TOBHUHM, JOTIYHUN; MICTHTh aHami3 Ta
3/12 JOJTATKOBY iH(opMaIliro, CHUCTEMaTHU3aIlilo, y3araJibHEHHS,
apryMEHTOBAH1 BUCHOBKH.
28 11 PesynLTa? 3;[66im>m'oro MPaBUIIbHUN; MiCTI/Il'"I: aHaJis, y3arajbHeHHS, Ta
JONYIICHI HCCYTTEB1 TIOMHJIKK Td HCTOYHOCT1 Y BUKJIIAJCHHI MATCP1AJTY
1/3. 7 Pe3ynpTar 4acTKOBO MpaBUIIBHHIA, MICTUTh HETOYHOCTI, HEIOCTATHHO
OOTPYHTOBAHHIH.
0/0..2 PeByJ'II:TaT Mae CYTTEBI TOMUIJIKH, BHKOPHCTOBYIOTHCS HEBipHa
TEPMIHOJIOTis 200 CTYJICHT HE MOKa3ye pe3ysbTaT B3araji
Kpurepii ouiHroBaHHs J1a00paTOPHHUX POOIT
MakcumanbHa
No KUTBKICTH OaiB
3/n Hasa Temn Ienna | 3aouna
dopma | dopma
1 2 3 4
1 Busnauennss ryctTuHu 1 Koe(ilieHTa CTUCIMBOCTI TOBITPS 3
METOJO0M BUTIKAHHS YEPE3 OTBIP
5 BuzHaueHHs MUTOMOI TETJIOEMHOCTI Ta3y MpU CTAJIOMY THUCKY 3
METOJIOM IPOTOKY
3 Bu3znayeHHS NUTOMUX TEIIOEMHOCTEN Cpm Ta Cym PEAIBHUY 3 6
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2 3 4
EkcniepuMeHTaIbHO-TEOPETUYHE JOCJI1I>KEHHS (hazoBuy 3
NepeXOAiB piIMHA-HACHYEHA napa
JlocnipkeHHsT mpoLeciB a11adaTUYHOro MpPOLECy BUTIKAHHS 3 6
MOBITPSI UepPE3 COILIO, IO 3BYIKYETHCS
JlocaipKeHHs] HUKITY MApOCUIIOBOI YCTAHOBKHU 3 6
JloCHiIPKeHHsT UKy  MapOKOMIIPECOPHOT  XOJOJUIIBHOI 3
MalIuHU
JlocnipkeHHsT MPOLECIB MIAITPIBY, OXOJIOKEHHS 1 OCYIIECHHS 3 6
BOJIOT'OT'0 MOBITPS

Paszom | 24 24

Kinpkicth
OariB,
NeHHe/3a0uHe

Kpurepii ouinroBanus na6opaTopHuX pooitT

3/6

Pobota BukoHaHa y BcTaHOBIEHUN TepMiH. CTYZEHT BUKOHYE JJAOOpaTOPHY
pOOOTY CaMOCTIMHO 3TiTHO METOAWYHHUX BKa3iBOK; YITKO (POPMYIIOE METY
poOOTH Ta OCHOBHI TOJOXKEHHS Teopii; 3acTOCOBYE€ KOPEKTHI METOAu
00poOKM OTPUMAHUX Pe3yJbTATIB Ta KOMII IOTEPHI MPOTPaMu; y BUCHOBKAX
Ha/Ia€ KOPEKTHY IHTEpIpeTalilo pe3ysibTaTiB; 3BIT BIANOBiIa€ BUMOram 0
oopmrnenns mnaboparopHux poOiT. CTYIZEHT NpaBWIBHO BIANOBIAAE Ha
90...100 % KOHTpOJIbHUX 3aIUTaHb.

2/4...5

Pobota BukoHaHa y BcTaHOBICHUN TepMiH. CTYAEHT BUKOHYE JJaOOpaTOPHY
poOOTY 3riTHO METOIMYHHUX BKA31BOK, 1HOJII MIC/IsI KOHCYJIbTAIlId BUKIIAa4a;
MPaBWIbHO (OPMYIIIOE METy pOOOTH Ta OCHOBHI TOJIOKEHHS Teopii; B
[IJIOMy TpPaBWJIBHO CKJaJa€ 3BIT Ta POOWTH BUCHOBKH; BIJIMOBiJae Ha
74...89 % KOHTPOJIbHUX 3alUTaHb.

1/2...3

Pobota BukoHaHa y BcTaHOBICHUN TepMiH. CTYAEHT BUKOHYE JIJaOOpaTOPHY
poOOTY 3riTHO METOAMYHUX BKA31BOK, CKJIAJA€ 3BiT, 1[0 MICTUTh HETOUYHOCTI
y BUCHOBKax Ta MOMMJIKH; BianoBigae Ha 60...73 % KOHTPOJbHUX 3aIUTAHb.

0/1...2

PoOora BHKOHaHa 3 MOPYLICHHSM BCTAaHOBJICHUX TepMiHiB. CTyIeHT
BUKOHY€ Ja0opaTtopHy poOOTy Ticlisi KOHCYJIbTAIlill BUKJIagauda; CKIIaJae
3BIT, II[0 MICTUTh 3HAYHI HETOYHOCTI Y BUCHOBKAX Ta MOMMIIKU; BiJIOBia€e
Ha 35...59 % KOHTpOIBbHUX 3aIUTaHb.

Kinekicth
OamiB

Kpurepii oninroBanns IIMK 1

1

2

0,8 BignoBinges Ha THUTaHHSA TOBHA, MIATBEp/DKEHA BIANMOBIAHUMH (opMynamu Ta
UTIOCTPaTUBHUM MaTepiajioM, BKIIOYAE aHAJII3 T4 apTYMEHTOBAHI BUCHOBKH.

0,7...0,6 BignoBinges Ha THUTaHHSA TOBHA, MIiATBEp/DKEHA BIANMOBIAHUMH (opMylnamu Ta
UTIOCTPaTUBHUM MatepiajioM, BKIJIIOYA€ aHalli3 Ta apryMEHTOBAaHI BUCHOBKH, aje
MICTHTh HE3HAUYHY KUIBKICTh IPiOHUX TOMHUJIOK.

0,5...04 BinmoBigs Ha MUTaHHS JOCTATHHO MOBHA, YACTKOBO MiATBEP/HKCHA BiIMOBIJTHIMHU

dbopMynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAUYHY KUIBKICTb APiIOHUX
TTOMMJIOK.
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2

0,3...0,2

BinmoBigs Ha MUTAaHHS HETIOBHA, YaCTKOBO IMIATBEPXKEHA BiMOBITHUMU
dbopmynaMu Ta UTIOCTPATHBHUM MaTepiajioM, MICTUTh 3HAUYHY KUIBKICTh TPYOHX Ta
NpiOHUX MTOMUJIOK.

0...0,1

BinmoBige Ha mUTaHHS HEMOBHA 200 BiJICYTHS, HE MIATBEPKEHA BiIOBITHUMH
dbopmynaMu Ta UTIOCTPATHBHUM MaTepiajioM, MICTUTh 3HAUYHY KUIBKICTh TPYOHX Ta
JpiOHUX MMOMUJIOK.

Kinekicth
OamiB

Kpurepii oninroBanns IIMK 2, 3

0,14

BinmoBiges Ha mNWTaHHS [OBHA, MIATBEpPKEHA BIAMOBIAHUMHU (OpMyIaMu Ta
UTIOCTPaTUBHUM MaTepiajioM, BKIIOYAE aHAJII3 T apTYMEHTOBaHI BUCHOBKH.

0,11...0,13

BinmoBiges Ha NWTaHHS [OBHA, MIATBEpPKEHA BIAMOBIAHUMHU (OpMyIaMu Ta
UTIOCTPaTUBHUM MatepiajioM, BKIJIIOYA€ aHalli3 Ta apryMEHTOBAaHI BUCHOBKH, aje
MICTHTh HE3HAUYHY KUIBKICTh IPiOHUX TOMHUJIOK.

0,8...0,10

BinmoBigs Ha MUTaHHS JOCTAaTHHO MOBHA, YACTKOBO MiATBEPHKCHA BiIMOBIJHIMHU
dbopmynaMu Ta UTIOCTPATHBHUM MaTepialloM, MICTUTh 3HAUYHY KUIBKICTh ApiIOHUX
IIOMUJIOK.

0,4...0,7

BinmoBigs Ha MUTAaHHS HETIOBHA, YaCTKOBO IMIATBEPXKEHA BiMOBITHUMU
dbopmynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAUYHY KUIBKICTh TPYOHX Ta
JpiOHUX MTOMUJIOK.

0...0,3

BinmoBings Ha mUTaHHS HEMOBHA 200 BIJICYTHS, HE MIATBEPKEHA BiIOBITHUMH
dbopmynaMu Ta UTIOCTPATHBHUM MaTepiajioM, MICTUTh 3HAUYHY KUIBKICTh TPYOHX Ta
NPiOHUX MTOMUJIOK.

Kinekicth
OamiB

KpuTepii oniHIOBaHHSA 3aKJII0YHOI0 TECTYBAHHSA

0,16

BinmoBiges Ha NWTaHHS [OBHA, MIATBEpPKEHA BIAMOBIAHUMHU (OpMyIaMu Ta
UTIOCTPaTUBHUM MaTepiajioM, BKJIIOYAE aHAJII3 T apTYMEHTOBAHI BUCHOBKH.

0,14...0,15

BinmoBiges Ha mNWTaHHS [MOBHA, MIATBEpPKEHA BIAMOBIAHUMHU (OpMyIaMu Ta
UTIOCTPaTUBHUM MatepiajioM, BKIJIIOYA€ aHalli3 Ta apryMEHTOBAaHI BUCHOBKH, aje
MICTHTh HE3HAUYHY KUIBKICTh IpiOHUX TOMMUJIOK.

0,11...0,13

BinmoBigs Ha MUTaHHS JOCTATHHO MOBHA, YACTKOBO MiATBEP/HKCHA BiIMOBI THIMHU
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiajloM, MICTUTh 3HAUHY KUIBKICTh APiIOHUX
IIOMUJIOK.

0,5...0,10

BinmoBigs Ha MUTAaHHS HETIOBHA, YaCTKOBO IMIATBEP/XKEHA BiMOBITHUMU
dbopmynaMu Ta UTIOCTPATHBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh TPYOHX Ta
NPiOHUX MTOMUJIOK.

0...0,5

BinmoBinge Ha mUTaHHS HEMOBHA 200 BiJICYTHS, HE MIATBEPKEHA BiIOBITHUMH
dbopmynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh TPYOHX Ta
NPiOHUX MTOMUJIOK.

DopMa KOHTPOTIO MakcuMasbHa KUTBKICTh OaliB
Jlenna ¢opma 3aouna popma
BukoHaHHs IPaKTUYHUX 33aB/IAHb 24 bana 24 bana
IToToYHMI1 MOAYJIBHUX KOHTPOJIb 36 GauniB 36 GauniB
3axuct 1abopaTopHUX pooiIT 246aniB 246aniB
[TizcyMKOBHIA KOHTPOJIb 16 GauniB 16 GauniB
Bceboro 100 6ajiB 100 6auiB
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Posnopain 6aJiB, AKi OTPUMYIOTH CTYACHTH

[ToTouHe TeCTyBaHHS Ta CaMOCTiiiHa poboTa

3microBuid Moaynb 1 | 3micToBUd Moaysb 2 | 3MicTOBHN MOAYJIb 3 JaGoparopui | 3axmoute
IIMK 1 I[IMK 2 IIMK 3 Cyma
Tp. 1,2,3 Tp. 4,5 Tlp. 6,7, 8 poborn | TectyBaiiz
8+9=17 6+14=20 9+14=23 24 16 100
[Ip1- IIp 8 — mpakTU4H1 3aHATTS 3MICTOBHUX MOJTIYJIB.
[IMKT1 — IIMK3 — noToyHuif MOy IbHUN KOHTPOJIb 3MICTOBHUX MOMYJIIB.
8. KPUTEPII OINIHIOBAHHSA PE3YJIBTATIB HABUAHHSA
JleHHE BiIIJICHHS 3aouHe BiIiIeHHS
Bun pobotu Klg;(ilgn Bun poGotu Klg:;cilgn
T1,T2 ITpakTnune 3aHaTTs Nel 3 ITpakTnune 3aHaTTs Nel 12
T3, T4 IIpakTiune 3anaTTa Ne2 3
3M 1 T5 [Ipaktuune 3ansaTTs Ne3 3
IIMK1 | TecryBanus 3a Temamu 3M1 8 TectryBanHs 3a Temamu 3M1 8
T9 IIpakTiune 3ansatTa Ned 3
3M2 T10 [IpakTrune 3aHATTS NeS 3 [IpakTuune 3aHsaTTs Ne2 12
IIMK2 | TectyBanHs 3a Temamu 3M?2 14 TectryBanHs 32 Temamu 3M2 14
T20 ITpakTiune 3aHTTA Neb 3
3M3 123 [IpakTruHe 3aHATTSA N7 3
T28 ITpakTruse 3aHATTS Ne8 3
IIMK3 | TecryBanHs 3a Temamu 3M3 14 TectyBanHs 32 TeMamu 3M3 14
JlaGopaTopHi poOOTH 24 24
Hincymrosuit TectyBaHHs 16 TectyBaHHs 16
KOHTPOJITb
Bceboro 100 100

9. IHCTPYMEHTH, OBJIAJHAHHSA TA IPOI'PAMHE 3ABE3IIEYEHHA,
BUKOPUCTAHHA AKUX IIEPE/IBAYA€ HABYAJIBHA JTUCHUIIJITHA

3acoOM HaBYaHHS CKJIAQAIOThCA 3 J1Ia0OpaTOpHOTO OOJIaIHAHHS CHEl1ali30BaHOl
naboparopii, 3pa3KiB Ta MaKeTIB TEMJIOOOMIHHOTO O0JIaiHAHHS, SIKE 3aCTOCOBYETHCS B
rajgy3l TEIJIOCHEPreTUKH, BKIIOYAIOUM [II0YY KOTEJbHY YCTAHOBKY, MAaKETH SIIEPHHUX
EHEePreTUYHUX YCTAaHOBOK, rpadiuni 3acoOu (IJIakaTH, CXEMH, KPECIEHHsI), TeXHIYH1
3aco0u (Bize€o3amucu), KOMII'IOTEp Ta Mepeka, MpOoeKliiHe oOJagHaHHS, NporpamMHe
3a0e3reueHHsl (151 3/1IMCHEHHs] JUCTaHIIMHOTO HABYaHHS, PO3PaxXyHKIB Ha MPAKTUYHUX
3aHATTAX). OuHI JIEKIIKHI Ta MPaKTUYHI 3aHATTA BiIOyBaroThca Ha kadenpi TexniduHoi
TeIOpI3UKM Ta CYJHOBUX MapoBUpoOHUX yctaHoBoK HYK B kabOiHeTi KOTIiB Ta
ayaUTOpli caMOCTIHHOI MIATOTOBKU CTYAEHTIB, a JabopaTtopHi poOOTH — B jaboparopii
«TexHiuyHa TepMOAMHAMIKAY.

Ilin yac gucTaHIiiHOI POOOTH KOXXHOMY CTYJCHTI HAJA€ThCS B EJICKTPOHHOMY
BUTJISI/II KOHCHEKT JIEKIiH, NpakTUKyM JJIsi MPOBEICHHS NPaKTUYHUX 3aHATh Ta
1a0opaTOpHUN MPaKTUKYM, a TAaKOK BCl HEOOXIJAHI 3aCO0M MOTOYHOTO Ta MiJICYMKOBOIO
KOHTPOJIIO.
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