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BCTVII

AHOTaNIiA

Jucnumiinow «TexHiuHa TepMoauMHAMIKa» mepeadadyeHo HaOyTTsS CTyAeHTaMU
3HaHb IIOJI0 IOJOKEHb 1 3aKOHIB PIBHOBAXXHOT TEPMOJWHAMIKH, METOIIB aHaJi3y
e(EeKTHUBHOCTI IMKJIB TEIUIOBUX MAIIMH Ta XOJOJWIbHUX YCTAHOBOK, (D13MYHOI
CYTHOCTI TIAPOJWHAMIYHUX SBHUIN, 1[0 BIIOYyBalOThCA 3 pIAMHAMH 1 Ta3aMH SIK
C€HEPTOHOCISIMU €HEPTETUIHOTO YCTATKYBaHHSI.

[Iporpama HaBuasibHOI qUCHUILTIHU « TexHIUHA TEPMOIMHAMIKA) pO3paxOBaHa Ha
CTYJICHTIB, sIKi BUBYMWIM XiMit0, Pi3uky Ta Buiry matematuky. [Iporpama nepenbauae
KOMITJIEKCHE 3aCTOCYBaHHS Ha0yTHX KOMITETEHIIIH SISl pO3B’SI3aHHS MPUKJIQHUX 33/1a4
Ta BUKOHAHHS 1HXKEHEPHUX PO3PAXyHKIB MEPETBOPEHHS TEIUIOTH B MPSMHUX LUKIAX
TEIUIOBUX JBUTYHIB 1 OOOPOTHMX ULHMKJIAX XOJOJWJIbHUX MAIIMH 1 YCTaHOBOK;
JTOCJIDKCHHST TIAPOJMHAMIYHUX XapaKTEPUCTUK TMPOLECIB, 5KI MalTh MiClle B
CHEPreTUYHNX yCTAaHOBKAaX, CUCTEMax, IO iX 3a0e3MedyroTh, 1 TEIUIOCHEPTETUUHOMY
YCTaTKyBaHHI.

Huctumuiina  «TexHiuHa ~ TepMoAMHAMIKa»  3a0e3leuye  3aCTOCOBYBaHHS
OTPMMAHMX HAaBUYOK MPHU MPOCKTYBaHHI Ta PO3PaxXyHKax TEIUIOBUX JBUTYHIB Ta
XOJIOAWJIBHUX MAILWH, Y TOMY YHCII1 1 TPU pO3pOOIIi BIAMOBITHUX PO3ALIIB aT€CTALIHHOT
BUITYCKHO1 poOOTH OakasiaBpa.

Kuro4oBi cJji0Ba: UKIM TEMIOBUX ABUTYHIB Ta XOJOAUILHUX MAIIUH, CHTPOIIIS,
BOJIsTHA Mapa.

Annotation

The discipline "Technical Thermodynamics" provides students with knowledge
of the principles and laws of equilibrium thermodynamics, methods for analyzing the
efficiency of heat engine cycles and refrigeration plants, and the physical nature of
hydrodynamic phenomena that occur in liquids and gases as energy carriers in power
equipment.

The course "Technical Thermodynamics" is intended for students who have a
background in Chemistry, Physics, Mathematics, and Fluid Dynamics. The program
emphasizes the integrated application of acquired skills to solve practical problems and
perform engineering calculations related to the conversion of heat in direct cycles of heat
engines and circulating cycles of refrigerating machines and plants. It also includes the
study of hydrodynamic characteristics of processes in power plants, systems that provide
heat, and power equipment.

"Technical Thermodynamics" is a multidisciplinary discipline that allows
students to apply their skills in the design and calculation of heat engines and
refrigeration machines. This includes the development of relevant sections in the
bachelor's and graduate certification work.

Key words: Heat Engine and Refrigeration Machine Cycles, Entropy, Water
Vapor.



1. Onuc HaBYAJBHOI JUCIUILIIHHA
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roaud: 210

IIpakTu4Hi podoTn
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JlaGopaTopni po6oTn

30 roauH
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HABYAHHS:
ayIUTOPHUX — 9;
CaMOCTIHHOI  poOOTH

3no0yBaua — 5

OCBITHII pIBEHb:
nepmuii (0akajgaBpcbKuil)

CamocriiiHa podoTa

75 ronuH

172 rogun

InguBinyajabHi 3aB1aHHA

Bux kouTpoio:
€K3aMEeH, KypcoBa po0oTa

dopmMa KOHTPOJIIO:
KoMOiHOBaHa (ITMCbMOBHI
KOHTPOJIb, TECTOBUH
KOHTPOJIb)




2. MeTa BUBUYEHHS HABYAJBLHOI JHUCIUILIIHHA

MeTo0 BHBYCHHS HaBYAJIBbHOI AuCHUIUTIHE «TexHiuHa TepMOoIMHAMIKa» €
dbopMyBaHHs y CTYACHTIB 3r11HO 31 CTaHIapTOM BHUIIOI OCBITU Y KpaiHH, 3aTBEPIKCHUM
Hakazom MinictepctBa ocBith 1 Hayku Ykpainu Big 19.10.2018 Ne 1136 Takux
KOMIIETEHTHOCTEMN:

[HTerpanbHa KOMIETEHTHICTh

— 3JJaTHICTh PO3B’SA3YBATH CKJIAJIHI CIICIialli30BaHi 3a/1a4l 1 IPaKTUYHI MPOoOIeMH
y Tajay3l eHepreTHYHOro MamrnHOoOyAyBaHHS a00 y Mpolieci HaBYaHHS, 110 Tepeadadae
3aCTOCYBaHHS TEopiit TEIJIOMACOOOMIHY, TEXHIYHOI TEPMOJIMHAMIKH,
riaporazoauHamiku, Tpanchopmariii (mepeTBOPeHHs) eHEPTii, TEXHIYHOT MEXaHIK! Ta
METO/IIB BIATIOBIIHMX HAYK 1 XapaKTEPU3YETHCS KOMIUICKCHICTIO Ta HEBH3HAYCHICTIO
YMOB.

3aranapH1 KOMIIETEHTHOCTI:

3K3. 3gaTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIISX.

3K4. 3nanHs Ta po3yMiHHSA TPEAMETHOI 00JacTi Ta po3yMmiHHS TpodeciitHoi
JISUIBHOCTI.

3K8. 3gaTHICTh BUUTHUCS 1 OBOJIOAIBATH CyYaCHUMH 3HAHHSAMU.

3K9. 3parHicth 10 mNONIyKYy, OOpoOJjeHHS Ta aHamizy iHpopMalii 3 pi3HHUX
JoKeped.

CrnemianbHi (paxoBi, mpeaMeTH1) KOMIIETEHTHOCTI

®K2. 3nmatHICTh 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS Ui BU3HAYCHHS,
dbopMytOBaHHS 1 BHUPINICHHS I1HXXCHEPHUX 3aBJaHb 3 BUKOPUCTAaHHSM METO/IIB
€JIEKTPUYHOT 1HXKEHEPI.

®K4. 3paTHICTP 3aCTOCOBYBATH CTaHAApPTHI METOAM PO3PAXYHKY IpHU
IPOEKTYBaHHI JIeTajiel 1 By3J1iB €eHePreTUUHOI0 1 TEXHOJIOTTYHOTO 00JIaAHAHHS.

®KS. 3patHIiCTh po3po0isTH eHepro3depiraroyi TEXHOJOTIl Ta €HeproollaHi
3aXO/M 1]l Yac MPOEKTYBAHHS Ta €KCILTyaTallli eHePreTUYHOrO 1 TEIIOTEXHOJIOTTYHOTO
oOnagHaHHS.

®K10. 3parnHicTh 3a0e3reyyBaTH MOJICTIOBAHHS OO0’€KTIB 1 TPOIECIB 3
BUKOPUCTAaHHSAM CTaHAAPTHHUX 1 CHEHlaJbHUX [AKEeTIB MmporpaMm Ta 3acoOiB
aBTOMaTH3alli 1HXEHEPHUX PO3PaxyHKIB, MPOBOJUTH EKCIEPUMEHTH 3a 3aJaHUMH
METOIMKaMU 3 00pOOKOIO 1 aHaII30M pe3yJIbTaTIB.

3. IlepenymoBH it BUBYCHHSA TUCUMUILIIHA

[TepemymoBamu Jjisi BUBYEHHS AaHO1 JUCHUUILIIHY € qucuuiuiiau: Ximis, Di3uka
Ta Buina maremaTuka.



4. OuikyBaHi pe3y/JibTaTH HABYAHHS

BuByeHHs HaBYaJIbHOI AUCIUIUIIHM Tnependadae (GOpMyBaHHS Ta PO3BUTOK Y
3100yBayiB TaKUX Pe3yJbTaTIB HABYAHHS:

[1P1. 3nanHsa 1 pO3yMiHHA MaTeMAaTUKH, (i3UKH, TEIIOMAacOOOMiHY, TEXHIYHOI
TEPMOJIMHAMIKH, TIAPOrazoJuHaMiKy, TpaHcdopmalii (IepeTBOPEHHs) EHeprii,
TEXHIYHOI MEXaHIKM, KOHCTPYKLUIMHMX MarepiaiiB, CHCTEM aBTOMAaTHU30BaHOTO
IPOEKTYBaHHS EHEPreTUYHUX MAalIMH Ha PIBHI, HEOOXITHOMY Uil JOCSTHEHHS
pe3yJIbTaTiB OCBITHHOT IPOTPaMHU.

[TP2. 3HaHHS 1 pO3YMIHHS I1HXXKEHEPHUX HAyK Ha pIBHI, HEOOXITHOMY JIJis
JOCSITHEHHSI 1HIIMX PE3yJbTaTiB OCBITHBOI MPOTPaMH, B TOMY YHCII1 TTIeBHA 0013HAHICTh
B OCTaHHIX JIOCSITHEHHSX.

[1P8. BukopucToByBaTM HayKOBI 0a3M JaHUX Ta 1HIIl BIANOBIAHI JDKEpela
iHdopMallii, 3I1MCHIOBATH MOJICNIOBAHHS 3 METOI0 JICTAIHHOTO BHUBYEHHS 1
JOCIIIJIKEHHS 1H)KEHEPHUX MUTaHb NMPUHAKMHI B OJHOMY 3 HaIpsIMIB €HEPre€TUYHOTO
MaIIMHOOY 1yBaHHS.

[TP20. Po3yminHs HEOOX1AHOCTI CAMOCTIMHOTO HaBYAHHSI MIPOTATOM KHUTTH.

[TP21. Anaini3zyBaTH pO3BUTOK HAYKH 1 TEXHIKH.



5. IlporpaMa HaBYAJbHOI JUCHUILIIHU
Monayas 1.

3microBamii MmoayJib 1. TepmoauHaMiyHi BJ1aCTHBOCTI po6040ro Tija

Tema 1. Beryn. Mera i1 3amaui kypcy. OcHOBHI Bu3HadeHHs. [Ipenmer 1 Mmeton
TEXHIYHOI TepMoauHaMiku. PexomenpoBana miteparypa. TexHiuna TepMoauHaMiKa K
OCHOBa CYJHOBOi  €HEpreTuku. TepMoauHaMmiuHa cHCTeMa. PiBHOBaXXHUH,
CTallOHApHMI Ta HE PIBHOBaXXHUM cTaH. TepMoauHaMiuHui nporec. Yac penakcanii B
peanbHOMY Tiporieci. [lapameTpu crany omHOpimHOTO poOodoro Tina. PiBHAHHS cTaHy
171€aJIbHOTO ra3y.

Ixepena indopmarnii:[1], c. 6-8; [2], ¢. 10-13; [3], c. 4-6; [4], c. 18-19.

Tema 2. TepMoamHamiyHi BIACTUBOCTI poOoumx Tul. TepMmiuHi 1 KaJOpHU4HI
napameTpu ctany. Jocaimkenns tersioeMHocTi ra3iB. MKT TeninoeMHOCTI pedoBUH.
TennoeMHoCTI Cp 1 ¢y. Koediuient [lyaccona. PiBusinus Maiiepa.

JIlxepena ingopmarii: [1], c. 13-19; [2], c. 21-23; [3], ¢. 92-93.

Tema 3. Cymimni rasiB B i7ieaapHO-Ta30BOMY cTaHi. CriocoOu 3aBAaHHS CKJIamy
cymimii. CIiBBIIHOIIEHHS MiXXK MacOBHUMH, 00'€eMHMMH, MOJIbHIMHU 4YacTKaMH. ['a3oBa
cTaja Ta YMOBHa MoJisipHa Maca cyMimi. [laprianpHuii THUCK, mapuiajdibHUNA 00'eM
KOMITOHEHTIB cyMiml. [lapiiansHa Ta npuBeeHa I'yCTHHA KOMIIOHEHTIB Ta iX 3B'SI30K 3
TYCTUHOIO cyMinll. TemIoeMHICTh Fa30BUX CyMILLIEH.

Ixepena indopmarii: [2], c. 21-23; [4], c. 106-107.

Tema 4. I 3akoH TepmoauHaMiku. [udepenuianbHi piBHAHHA Ta NPUKIAIU 1X
BUKOpucTaHHA. Temnora 1 poboTa gk BUAM Tepenayl eHeprii. 3akoH 30epexeHHs 1
NepeTBOPEHHs eHeprii. BHyTpimHs eHepris Ta 30BHIIIHA pobota. ['padiune
BiIoOpakeHHs TeIrIoTH 1 pobortu. Jiarpamu v-p ta s-T, iX BracTuBOCTI. EHTaNbIII.
PiBHsiHHA Ta hopmyItoBaHHS 1-0r0 3aKOHY, TPUKJIAAH iX 3aCTOCYBaHHS.

JTlxepena indopmartii: [1], c. 13-20; [2], c. 29-34; [5], c. 24-28.

Tema 5. Ilomitponuuii mporec (3aradbHUN BUMAJOK). PIBHSHHA Tpolecy.
Po3paxyHok 3MiHHM BHYTPIIIHBOI €HEPrii, €HTabIIii, eHTporii. [IOHSITTS momTponmHOro
npouecy. Meroauka nociikeHHs. BueneHHs piBHSHHS NoaiTpony. CriBBI1IHOIIEHHS
MDK mapamerpamu p, V, T. Po3paxyHOK 3MIHHM BHYTPIIIHBOI €HEPrii €HTabIi 1
EHTPOITII.

Ixepena indopmarii: [1], c. 20-32; [3], c. 100-102.

Tema 6. Po6oTa npotiecy, TeroTa npoiecy. BusHaueHHs oOKa3HUKA MOJIITPOIIH.
Busenenns dopmyn pobotu nedopmariiiHoi Ta MOXKJIUBOi. Po3paxyHOK TeruioTu
nporiecy (AOCIIKEHHs TeINIOEMHOCTI TOJIITpornHOro mpoiecy). Criocoou BU3HAUYCHHS
MOKa3HHUKA MOJIITPOIIH.

Jlxepena indopmartii: [1], c. 189-195; [3], c. 24-27; [5], c. 15-24.



Tema 7. Cywmicui pgiarpamu. ['pynu momitpor. JlocmikeHHS 130MpOIIECiB.
CymicHi npiarpamu p-v 1 T-S momitponHux npoueciB. I'pynu nomitpomn. I'padiune
JOCIIKEHHS (PO3paxyHOK) MOJITPOIHUX MPOLECIB.

Ixepena iHdopmarii: [2], c. 51-56; [6], c. 34-35.

Tema 8. 3aranbHi ymMoBM poOOTHM TEIUIOBMX JABUTYHIB. IIOBHI 1 HEMOBHI
mudepeHuiaay B TepMmojauHaMiil. Jlkepena TEmIoTH Ta YMOBH POOOTH TEIUIOBHX
JIBUTYHIB 1 XOJOAWIbHUX MamuH. OO0POTHI Ta HEOOOPOTHI KPYTOBI1 mpoltecu (IUKIIN)
Ta iX e(DEKTUBHICTb.

JIlxepena indopmartii: [4], c. 152-155; [6], c. 81-91; [7], c. 82-86.

3MicToBHMI MOayb 2. TepMoaguHaMiuHi HUK/IM ra30BUX IBUTYHIB

Tema 9. I{uxkn Kapao Ta #oro 3HadyeHHs. Y3arajabHEHHH HHKJI. Perenepariis
temotu. Ilpsmuii (cumoBmit) Ta 3BOPOTHIH (xomomunbHmit) mmkmu Kapmo. Ix
epexTuBHICTh. Y3aranpHeHui nukia Kapuo. [ToHATTS npo perenepariiro TeIioTH.

Jlxepena indopmarii: [1], c. 32-45; [2], c. 79-83; [4], c. 233-237; [6], c. 221-225.

Tema 10. ®opmymtoBanHs Ta audepenuianbi piBHsAHHA [I-ro 3akony. Busin
mudepeHIiaIbHUX PIBHSIHB 411 000OPOTHUX Ta HEOOOPOTHHUX IIUKJIIB.
Jlxepena inbopmartii: [4], c. 343-344; [7], c. 82-86.

Tema 11. ITonsTTs exceprii Teriotu 1 podotu. PiBusuns [toi-Crogonu. Kopucha
poboTa, MakcumaiabHa KopHucHa pobora (ekcepris). Ekcepris Temnotd i1 poOOTH.
PiBusinns [toi-Crogomnmu.

Jlxepena indopmarti: [1], c. 32-45; [3], c. 240-246.

Tema 12. MeToau OpiBHSIHHS TEPMOANMHAMIYHOT €()eKTUBHOCTI LIUKIIIB. MeToau
nopiBHsHHA KKJ[ o0opotHux 1 HeoOopoTHuX 1ukiiB. CepenHs 1HTerpajibHa
TeMmIiepaTypa Ta ekBiBaJieHTHHHA wMKn Kaphno. Ilpukimanym MOpiBHAHHS LMKJIIB 32
CEepEeIHbOIHTETPAIBHUMHM TEMIIEpaTypaMH IIJABOAY Ta BIABOAY TEIUIOTH. Merton
Koe(DILIEHTIB KOPUCHOI Al B aHai31 HEOOOPOTHUX LHUKIIB. EKCepreTHuHuil MeTon
aHaJI13y TEIUIOCWIOBUX YCTaHOBOK.

Jlxepena indopmartii: [3], c. 249-253; [7], c. 99-100.

Tema 13. OcHOBHI TOHATTA po3aiTy. LIMKI 3 MigBOAOM TEIJIOTH MPH V=const
JIBOTakTHI 1 YOTUPUTAKTHI ABUTYHHW. [HAMKaTOpHA JiarpamMa 1 TEOPETUYHUH ITHUKIL.
Meton  pocmimkenHs.  [locmigoBHiCTh  po3paxyHky. CepemHiii  IUKJIOBHUI
(inmuxatopuuii) TUcK. [{uki JIB3 13 3ropsHHSAM NajIbHOTO MPU CTAJIOMYy 00'eMi.

Jlxepena indopmarii: [2], c. 98-103; [7], c. 229-235.

Tema 14. Ilukn 3 migBOAOM TEIUIOTH HPU p=const 1 3 MIIIAHUM I11JIBOJIOM
terwmotu. Huxn JIB3 13 3ropsHHsSM nanbHOro npu p=const. [ukn JIB3 3 mimanum



3ropstHHsIM manuBa. [Ipukianu mopiBHSHHA HUKITIB. Jleski €KOHOMIYHI MOKa3HUKHU
poboTH.
Jlxepena indopmarii: [2], c. 108-113; [7], c. 235-240.

Tema 15. [ocnimkeHHs poOOTH OJHOCTYyHEHEBOro kommpecopa JlilicHa
1HAMKATOPHA Jlarpama i TEOPETUUHHI UKI pOOOTH OHOCTYIIEHEBOTO KOMIIpECcOopa Ipu
130TEpMIYHOMY, aaiabaTUYHOMY 1 MOdITponHOMY mnpoieci ctucHeHHs. "lkigmuBuii"
IPOCTIp Ta MOro BIUIUB HA poOOTY KOMIpecopa.

Jlxepena indopwmarii: [3], c. 120-125; [7], c. 217-225.

Tema 16. JocnimkeHHs po6oTH 6araTocTyneHeBOro kommnpecopa. ExoHOMIUHI
nokazHuku pobotu. baratoctyneHeBe crtucHeHHs, v-p i S-T miarpamu. Terutorta

OXOJIOJDKEHHS KoMmIipecopa. [loka3Huku poOoTH pearbHOro KoMIpecopa.
Jlxepena indopmariii: [7], c. 225-228.

Tema 17. 3aranibHi BUBHAUEHH 3 T€Opii Teuli rasiB Ta mapu. Tedyis rasis 1 Hapu.
[lepmmii 3aKOH TEPMOJIMHAMIKM JJisi Ta30BOro MOTOKY. OCHOBHI MpPUITYLICHHS.
IBuakicte 3ByKy. Yucno Maxa. Como i qudy3op. OCHOBHI CITIBBIIHOIICHHS.

Jxepena indopmarti: [1], c. 64-76; [5], c. 865-866.

Tema 18. 3akoH oOepTaHHs BIUIMBY. 3aKOH OOEpTAaHHS BIUIMBY: BUIAIKU
TEIJIOBOT0, MEXaHIYHOT0, BUTPATHOTO 1 reoMeTpuyHoro comeil. OcoOIMBOCTI pyXy
ra3iB y BEpTHKaJIbHUX KaHajaX. Teuis ra3iB 3 TEPTIM.

Jlxxepena indopmartii: [3], c. 359-366; [4], c. 886-892.

Tema 19. Po3paxyHOK reoMeTpUuHUX comnes. PoO3paxyHOK F€OMETPUYHUX COTIEIL.
[IBuAKICT, MOTOKY Ta MacoBa BUTpaTa. BIIMB Ha BUTIKAHHSA BHYTPIIIHIX OIOPIB.
[TapameTpu MOTOKYy MpH TOBHOMY aaiabaTMyHOMYy WHOTO TanmbMyBaHHi. Jlkepena
iHpopMmarii: [4], c. 886-892; [7], c. 197-200.

Tema 20. Ocnosui uksin ['TY. Perenepaiis temiotu. [IpuHiunosa cxema, UK
1 JOCIIKEHHS IUKIIIB 3 TABUIIEHHSAM TEIUIOTH IPpH p=const, pu v=const. Pereneparis
TEIJIOTH Ta ii e(peKTUBHICTb. [IOpIBHAHHS LIUKIIB.

Jlxepena iHbopmartii: [2], c. 139-141; [4], c. 661-665; [7], c. 241-243.

Tema 21. Cknagni numknaum ['TY, ski mpaioroTh MO 3aMKHEHOMY  ITHKJIL.
Oco6mmBocti pobotn AI'TY. Iuknau 3 GaraToCTyneHEBHMM CTUCHEHHSM TOBITPS 1
PO3IIUPEHHSIM pOO0YOTO TijTa. MeXOBUH BUIIAIOK.

Jlxepena iHbopmartii: [4], c. 674-679; [7], c. 251-255.

3micToBHMI Moayb 3. TepMoguHaMiUHi HUK/IM peaJibHOr0 po6040ro Tijia

Tema 22. TepmoauHamiyHl BJIACTHUBOCTI peajbHUX Ta3iB. JliarpamMu crany.
TepmoannaMiuHi BracTUBOCTI peanbHux rasziB. Koedimient ctucnuocti. Jiarpamu
NOBEAIHKU pealibHuX ra3iB. Kputuuni mapamerpu pedyoBUHU. PIBHSHHS CTaHy peabHUX
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rasiB. IlpuHumn BiANMOBIIHMX CTaHIB (MOMIOHICTh TEPMOJMHAMIYHUX BIIACTUBOCTCH
PEUYOBUH).
Jlxepena indopmartii: [2], c. 172-184; [7], c. 132-141.

Tema 23. JlocnipkeHHs] TEpPMOJIMHAMIYHUX MPOLECIB 3 BOASHOIO Maporo. Bonsna
napa. OcHoBHI Bu3HaueHHs. [iarpamu crany. Ta0naumi Temiodi3u4HUX BIACTUBOCTEN
BOAM 1 BOAsSHOI mnapu. Po3paxyHOK TMpoleciB BHPOOHHUIITBA MEPErpiToi Mapu.
HocnimkenHs: 1306apHoro mpoiiecy. JlOCHiPKeHHs] TepMOAUHAMIYHHUX 130MPOIIECIB 3
BOJSHOIO maporo B aiarpamax v-p, S-T ta i-S. JlochimkeHHs BOJOTUX cymiliei (Ha
MIPUKJIAJl BOJIOroro moBiTps). Buznauenns. MoxiauBi ctaHu. AOCOJIOTHA 1 BITHOCHA
Bojioricte. Touka pocu. BosoroBmict. OCHOBHI CHIBBIAHOIICHHS IS BOJIOTOIO
noBiTps. [Iporecu 06poOKHU BOJIOTOTO MOBITPSI.

Jlxepena iHdopmartii: [2], c. 327-339; [3], c. 483-486; [7], c. 141-154.

Tema 24. I{uxn Kapno Ta fioro 3nadenss. [{ukin Kapro. MoxnuBocTi pearizaiii.
[TepeBaru 1 Hemomiku. [{ukn Penkina Ta crmocoOW MiABUINEHHS WOTO €()DEKTUBHOCTI.
[Mukn Penkina 3 HacuueHor mnaporo. Llukn Penkina 3 meperpitoro napor. Brumms
napameTpiB Hapu Ha BXoAl B TypOiHy 1 B KoHueHcaropi. uxn IICY 3 mpomixHUM
neperpisoM napu. PeasibHi BTpaTu B mpolieci po3LIMpPEeHHs apu. PerenepatuBH1 UKIU

Jlxepena indopmartii: [3], c. 171-173; [4], c. 543-557.

Tema 25. Ternodikaris. binapai nuknu. TepMoarHaMiuHI OCHOBH TeTUTO(DiKaIlii.
binapHi 1UKIM: BUMOTH JI0 poOOYMX TIJ; CXeMma 1 ITUKJI PTYTHO-BOJSHOI OiHApHOI
yctaHoBkd. ATomHi I[ICY. Oco6imBOoCTI poOOTH aTOMHHX TTAPOCHIIOBUX YCTaHOBOK.

Jlxepena iHbopmartii: [4], c. 584-601; [7], c. 283-286.

Tema 26. [Taporazosi yctanoBku. [laporazoBi ycTaHOBKH 31 3MIIIIaHHSIM pOOOYUX
Ti7. [lapora3zoBi yCTaHOBKM 3 pO3AUTBHUMHU TOTOKamH raszy i mapu. Lukmu 3 MI'JI-
reaepatopoM. Ilpmamun gii  MI'JI-reneparopa. Komo6GinoBani IICY ¢ MI/I-
reHeparopoM. Cxema, HMKI 1 K.K.J. YCTAHOBKH PO3IMKHYTOI'O 1 3aMKHEHOTO LHMKINY.
[lepcniekTHBHI METOIM TIEPETBOPEHHS TEIJIOTH B €IEKTPUYHY CHEPTIIO

Jlxepena iHdopmartii: [2], c. 263-268; [7], c. 286-290.

Tema 27. Cnocobu 3HMXKEHHS Temmeparypu podouoro Tina. JlpocentoBaHHS
peanbHOro 1 iJ1eabHOro ra3iB. M13udHi ocHOBH. JMdepeHialbHIN Ta 1HTErpaTbHUI
npocenb-eekt. Temmeparypa Ta KpuBi iHBepcii. JlpocemtoBaHHS BOASHOI TMapH.
AniabaTHe pO3IMHUPEHHS 3 BAPOOHUIITBOM POOOTH.

Jlxepena indopmarii: [7], c. 203-213.

Tema 28. 3Boportniii 1mukn Kapno. IloBiTpsiHa XojmonuibHa YCTaHOBKA.
3BopoTHUI 060poTHHI 1K KapHo Ta fioro edektuBHicTh. Cxema 1 UK MOBITPSHOT
XOJIOMWIIbHOT MamuHu. [lapokommpecopHa XojoauibHa ycTaHOBKAa. Cxema 1 IUKI
MMAPOKOMITPECOPHOI XOJIOAUIIBHOI MAIITUHM.

Jlxepena iHbopmartii: [4], c. 730-736; [7], c. 299-302.
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Tema 29. [TapoexxekTopHa XOJIOAMIbHA YCTaHOBKA. AOCOpOIliiHA XOJIOIUIbHA
ycTaHoBka. Cxema 1 MUK MapOEKEKTOPHOI XOJOAWIbHOI MamuHHA. AOcopOIriiiHa
XOJIoAWJIbHa MamuHa. TeroBui Hacoc. KackagHi cxeMH poOOTH XOJIOAMJIBHHX
yCcTaHOBOK. TemmoBuii Hacoc Ta €PEKTUBHICTh OO0 poOOTH.

Jlxepena indopmartii: [3], c. 385-386; [7], c. 308-312.

Tema 30. OxopoHa HaBKOJMIIHBOTO CEPEAOBHUINA BiJl POOOTH TEIIOBUX
yCTaHOBOK. Buu 3a0pyiHEHb JOBKIUISL IPU pOOOTI TEIJIOCUIIOBUX YCTaHOBOK. 3aco0u
3HI)KEHHSI MIKIAJMBUX BHUKUIIB. MeTtonu OOpOThOM 3a YUCTOTY HaBKOJIUIITHBOTO
cepeIoBHIIIA.

Jlxepena indopmarii: [2], c. 113-120.
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TeMaTHYHHI IIJIAH HABYAJIbHOI JUCIUILIIHA

Ha3Bu 3MicTOBHUX MOAYJIIB 1 TEM

Kinekicts roguna

neHHa Gpopma

3a04Ha Gopma

YCBOTO

y TOMY YHCHi

71a0.

mp.

YCBOTO

y TOMY 4YHUCIi

71a0.

mp.

c.p.

2

4

5

7

9

10

11

Moay.s 1

3microBHmii Moayas 1. TepmoannamivHi BiaacTuBocTi podo4oro Tijia

Tema 1. Beryn. Mera 1 3amadi Kypcy.
OcHoBHi Bu3HaueHHs. [Ipenmer 1 Meron
TEXHIYHOT TepMoauHamiku. PexoMeHmoBana
mitepatypa. TexHiuHa TepMOJWHAMIKA SK
OCHOBA CY/IHOBO1 €HEPTETHKHU.

Tema 2. TepmoauHaMmiyHi BIIACTHUBOCTI
pobounx Tin TepmiuHl 1  KaJOpHUHI
napameTpu CTaHy. JocaimxeHHs
teroeMHocTi rasiB. MKT rtemmoemHoCTI
pedoBHH. TermnoeMHOCTI ¢ 1 ¢y. KoedimieHnT
ITyaccona. PiBHsiHHa Maiiepa

Tema 3. Cymim i ra3iB B i1eaIbHO-Ta30BOMY
ctanil. CriocoOu 3aBAaHHS COCTaBy CyMILII.
CriBBIIHOILIEHHS MIXK MaCOBHMH,
00'eMHMMH, MOJIBHMMHU YacTKamu. ['a3oBa
cTaja Ta YMOBHa MOJISIpHa Maca CyMimIi
TennoeMHICTh Ta30BUX CYMIIIEH.




Tema 4. 1 3akOH TEpPMOJIWHAMIKHU.
Judepenitianbhi piBHSHHS Ta TPUKIAAA X
BUKOpucTaHHs. [padiune BimoOpaxeHHS
TeIIoTH 1 podoTu. Hiarpamu v-p Ta s-T, ix
BnacTuBocTi. EnTtanbmis. PiBHsHHA Ta
dbopmymroBanHs [-ro 3akoHy, MpUKIATU X
3aCTOCYBaHHS.

Tema S. IloniTponHuii npouec (3aranbHUMA
BUMNAA0K). PiBHsHHS mpouecy. Po3paxyHok
3MIHM BHYTPIIIHBOI €Heprii, eHTaNbIIii,
eHTponii. [IOHATTS MOMITPONHOIO MpoLEcy.
Meroauka JOCHIIKEHHS. Busenenns
piBHAHHS ToJiTponu. CHiBBIAHOIIECHHS MIX
napamerpamu p, V, T.

Tema 6. Po6ota nporiecy, TernaoTa mporecy.
Busnauenns IMOKa3HHUKA TTOJTITPOIIH.
Busenenns popmyn podotu nedopmariiitHoi
Ta MOXJINBOI. PO3paxyHOK TEIIOTH mporecy
(mocHiHKEHHST TETUIOEMHOCTI TIOJIITPOITHOTO

MpoLIECY).

Tema 7. CywmicHi aiarpamu. ['pynu nomitpor.
JocnimkeHHs 130IPOLIECIB. CyMicHi
miarpaMu p-v 1 T-S momiTponHUX MpOIECiB.
['pynu nomiTpor.

Tema 8. 3aranbHi yMOBH pOOOTH TEIIOBHX
nBuryHiB. [1oBHI 1 HenoBHI AudepeHLianu B
TepMoauHaMiIi. [[epena TermIoTH Ta yMOBH
pOOOTH TEIMIOBHX JBUTYHIB 1 XOJOIMIBHUX
MaIlvH.

Pa3om 3a 3micToBuM Moayaem 1

50

20

10

15

50

10

38
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3microBHmii MoayJb 2. TepmoauHamMivyHI HUKJIM ra30BUX IBUTYHIB

Tema 9. IMukn KapHo Ta HOro 3HayeHHS.
VY3aranpHeHU# WK Perenepariisi TEIIoOTH.

[pssmMuit  (cwioBwWid) Ta  3BOPOTHHU 5 2 — 2 | 4
(XOJI0IUITEHUI) [IUKJIA Kapno. ix
edeKTUBHICTh. ¥Y3aranpHeHul 1k KapHo.
Tema 10. DopMyrOBaHHS Ta
nudepenmianpal  piBHAHHS Il 3akony. ) 1 B B 1 4
@opMyIHOBaHHS Ta nudepeHIiiaibHi

piBusinHs II-ro 3aK0HY.

Tema 11. IloHsaTTs exceprii TEMmIOTH 1
pobotu. PiBusiHHs [t0i-Cromonu. Kopucha
poboTa, MakcMMalbHa KOpPHCHAa poOoTa
(excepris).

Tema 12. Mertonu TIOPIBHSHHS
TEPMOJIMHAMIYHOT ~ €(EeKTHUBHOCTI  IMKIIIB
Metoau mopiBasHH KKJ[ oGopoTHux i 3 1 — 1 1 2
HeoOopoTHUX HUKIIB. CepenHs iHTerpajbHa
TeMIiepaTypa Ta eKBiBaJeHTHUH UK KapHo.

Tema 13. OcHOBHI NOHATTA po3auTy. [{uki 3
M1JIBOJIOM TEIJIOTH MpH v=const /IBOTakTHI 1
YOTUPUTAKTHI  JIBUTyHH.  [HAMKaTOpHA
niarpama 1 teoperuuHuid UK. CepemHii
nuKIoBHM (1HauKaTopHuid) TUcK. [{ukn J1B3
13 3TOPSIHHSIM MAJIBHOTO MPH CTAJIOMY 00'€Mi.

Tema 14. [{uxn 3 miABOAOM TEIUIOTH TPH
p=const 1 3 MIIIaHUM MIABOJAOM TEIJIOTH.
[Hukn JIB3 13 3ropsHHSM HaJbHOTO MpPH 4 1 2 1 - 6
p=const. [lukn JIB3 3 MilaHuM 3ropsSHHSIM
TaJInBa.
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Tema 15. JlocmimkeHHs poboTH
OJIHOCTyIeHeBoro  kommpecopa  /JliiicHa
IHIUKATOpHA JllarpamMa 1 TEOPETUYHUN UK
pPOOOTH OJJHOCTYIIEHEBOTO KOMIIpEcOpa IMpH
130TepMIYHOMY, ajiadaTHIHOMY i
MOJIITPOIIHOMY MPOIEC] CTUCHEHHS.

Tema 16. JlocmimkeHHs poboTH
0araToCTyIneHeBOro KOMIIpECopa.
ExonomiuHi MMOKa3HUKHU pobotu
bararoctyneneBe ctucHenHs, v-p 1 S-T
JiarpaMu. Terora OXOJIOJIKEHHSI
KOMIIpEcopa.

Tema 17. 3aranpHi BU3HAYCHHS 3 TEOpii TeUii
ra3iB Ta mapu. Teuis rasziB 1 napu. [leprmii
3aKOH TEPMOJUHAMIKH JIJIsl TA30BOTO TIOTOKY.

Tema 18. 3akoH obepTaHHS BIUIUBY. 3aKOH
oOepTaHHS BIUIMBY: BHIAIKU TEIJIOBOTO,
MEXaHIYHOTO, BUTPATHOTO 1 T€OMETPUYHOTO
COIIEJI.

Tema 19. PozpaxyHOK reOMETpUYHUX COTIET.
PozpaxyHnox T€OMETPUIHHUX coried.
[IIBHAKICT, TOTOKY Ta MacoBa BHTpaTa.
BB Ha BUTIKAHHA BHYTPIMIHIX OIMOPIB.
[lapameTpu  MOTOKYy  NpU  TOBHOMY
ajiabaTHYHOMY HOTO raJibMyBaHHI.

Tema 20. Ocnosui ukau I'TY.

Pereneparis Terotu. IlpuHnumnoBa cxema,
LUK 1 JOCIIHKEHHS [IUKIIIB 3 IMABUILEHHIM
TCIUIOTH IIPH p=const, mpu v=const
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Tema 21. Cxknagui mwmkan I'TY, ki
NpamiolTh M0 3aMKHEHOMY  IIHKITY.
Ocob6muBocti podotn AI'TY. Huxmum 3
0araTocTyneHeBUM CTHCHECHHSIM IOBITPS 1
PO3IIMPEHHSAM poOOYOro Tija.

Pa3om 3a 3micTroBuUM MoayJiem 2

50

20

10

15

5

50

8

36

3microBamii MmoayJb 3. Tepmoaunamivuni

MUKJIU p€eaJdbHO

ro podo4oro tijia

Tema 22. TepmoauHaMiyHi BIIACTHUBOCTI
peanbHuX rasi.. Hiarpamu CTaHy.
TepmoauHamMiyHl  BJIACTUBOCTI  pEaIbHUX
ra3iB. Koedimient crucnuBocti. [liarpamu
NOBEIHKM peanbHUX ra3iB. Kpurtuuni
napaMeTpu pEYOBMHU. PiBHSHHA cTaHy
peaJbHUX Ias3iB.

Tema 23. JlocmimkeHHS TEPMOIUHAMIYHUX
MPOIIECiB 3 BOASHOIO Mapor. BopasHa mapa.
OcHoBHi Bu3HaueHHda. [liarpamu crany.
Tabnuiti Ternodi3MYHUX BIACTUBOCTEH BOIU
1 BoAsHOI mapu. Po3paxyHOK mpoleciB
BUPOOHUIITBA neperpiToi napu.
JocnipkeHHst  BoJorux — cymimed  (Ha
IOPUKIIAJl BOJIOTOTO TOBITps). BuznaueHHs.
MoxauBl cTtaHd. AOCOJOTHA 1 BIIHOCHA
Bosioricte. Touka pocu. Bomoroswmicr.
OCHOBHI CHIBBIIHOIIEHHS JJIS BOJIOTOTO
MOBITPSL.

12
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Tema 24. I{uxkn KapHo Ta HOro 3HayeHHS.
[Mukn KapHo. MoxnuBocti peanizarii.
[lepeBaru 1 wmemomiku. llukn Penkina Ta
CrocoOM TIABUIIEHHS HOro €(eKTUBHOCTI.
[Mukn Penkina 3 HacwueHoro maporo. [lukmi
Penkina 3 meperpitoro maporo. Brus
nmapaMeTpiB Mmapu Ha BXOJl B TypOiHy 1 B
KOHJICHCATOPI.

Tema 25. Tennodikaris. biHapHi ITUKIH.
TepmonuHamMiuyHi  OCHOBH  Teruio(ikariii.
binapui 1muknu: BUMOTH A0 poOOYUX TIT;
cXeMa 1 IMKJI PTYTHO-BOAAHOI OiHapHOI
yctaHoBku. AtomHi [ICY. OcobnuBocti
poOOTH aTOMHUX MAPOCHIIOBUX YCTAHOBOK.

Tema  26. Ilapora3oBi  yCTaHOBKH.
[Tapora3oBi yCTaHOBKM 31  3MIIIaHHSM
pobouux Tin. [laporazoBi ycCTaHOBKH 3
PO3IITPHUMH TIOTOKaMU ra3y 1 mapu. L{ukm
3 MI'I-reneparopom. Ilpunmun aii MI'/I-
reHepatopa. KomOinoBani IICY ¢ MI/I-
T'eHEPaToOpoOM.

Tema 27. CiocoOu 3HMKEHHSI TEMIIEPATYpPU
poboyoro Tina. JlpocemtoBaHHS peaJbHOTO 1
1IeaJIbHOTO  TrasiB. ®i3MuHI  OCHOBH.
Judepenmianbuuit Ta IHTeTrpanbHU
JIpoceib-e(PeKT.

Tema 28. 3BopotHiii ukn Kapuo. [ToBiTpsina

XOJIOTUITHHA YCTaHOBKa. 3BOpOTHUI
oboporuii  1mukan  Kapno Ta  iioro
€()eKTUBHICTb. [TapoxommnpecopHa

XOJOWIbHA YycTaHOBKAa. Cxema 1 IMKJI
IIAPOKOMIPECOPHOI XOJOAUJIBHOI MAIlIMHMU.
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Tema 29. [1apoexxekTopHa X0I0IUIbHA
ycTaHOBKa. AOcopO1iiiHa X0JIOAUIIbHA yCTa-
HOBKa. (CxeMa 1 LMK MapOeKEKTOPHOT
XOJIOIWIILHOTL MAaIInuHH. AOGcopOriitna 6 4 B 2 B 4 B 4
XOJIOJWJIbHA MalluHA. TeIuIOBUM HAcoC.
Kackamni cxemu poOOTH  XOJOAMIBHHUX
YCTaHOBOK. TernnoBuit HAacoc Ta
e(EeKTUBHICTh HOTO poOOTH
Tema 30. OxopoHa HaBKOJHUIIHHOTO
CEepeloBHINAa Bl  POOOTH  TEIUIOBUX ) ) B B B 4 B 4
yCTaHOBOK. Buau 3a0pyiHeHb TOBKULIS PU
pOOOTI TEIIIOCUIIOBUX YCTAHOBOK.

Pa3om 3a 3micToBUM Moysiem 3 50 20 10 15 5 50 8 38

KypcoBa po6ora
Po3nin 1. Po3paxyHok ckiany i mapaMeTpiB
CyMil ifleabHuX Tas3iB. 10 B B B 10 10 B 10
Po3znain 2. Po3paxyHOK IIUKITY ra30BOTO
i 10 - - - 10 10 - 10
Po3ain 3. Po3paxyHOK LMKITY TApOCUIIOBO1 10 _ B _ 10 10 B 10
YCTaHOBKH.
[ToOya0Ba UKITy TETUIOBOTO JABUTYHA HA P-V 5 B B B 5 5 3 5
ta T-s miarpamax.
[ToOymoBa MUKITy MapOCUIIOBOT YCTAaBHOBKH. 10 - — - 10 10 — 10
OdopmiteHHs TOSICHIOBAIBLHOT 3aIMHUCKH. 10 - — - 10 10 — 10
3aXHCT KypcoBOi pOOOTH. 5 - - - 5 5 - 5
Pa3oMm 3a KypcoBoI0 po60TOI0 60 - — - 60 60 — 60

Pazom 210 60 30 45 75 210 26 172

19




Temu 1a6opaTopHUX podiT

Ne KinbkicTh roaun
3/m Hazpa Temu JIeHHA 3a04Ha
dbopma dbopma
1 Buznauenns TyCTHHH 1 Koe(biu'ieHTa CTHCIIMBOCTI TIOBITPSA 2 7
METOJIOM BUTIKaHHS Yepe3 OTBIp.
) BuzHaueHHs MUTOMOI TEINIOEMHOCTI Ta3y MPU CTAIOMY ) B
TUCKY METOJIOM IPOTOKY.
3 BusnadyeHHs MTUTOMUX TETIOEMHOCTEH Cpr TA Cyr PEATHHUX 4 B
rasiB METOJOM aJ11a0aTUYHOT0 PO3LUTUPEHHSI.
4 I[OC.JIiIDKeHH}I MPOLIECiB a/11a0aTUYHOTO MPOLIECY BUTIKAHHS 4 3
MOBITPsI Ye€pe3 COILIO, IO 3BYKYETHCS.
5 EKCHGpI/I'MeH.TaJ'II)HO—TGOpeTI/I‘IHe JOCJTIIKeHHST (ha30BUX 4 3
NEePEXO0/IiB piIMHA-HACHYCHA Tapa.
6 JlocmipKeHHsT 130XOpUYHOTO TPOIIECY JJIsSE BOAM 1 BOASHOL 4 B
napu.
7 JlocaimxeHHS npouecip MIIIrpiBy, OXOJOJDKEHHS 1 2 7
OCYIIEHHS BOJIOTOTO TIOBITPSI.
8 JlocniKeHHs ITUKITY TapOCUIIOBOT YCTAaHOBKH. 4 —
9 JlocmipkeHHsT UKITY MapOKOMIIPECOPHOT  XOJOAMIBHOL 4 B
MAaIINHH.
Pazom: 30 4
TeMu npakTUHYHUX POOIT
No KinekicTs rogua
/1T Hassa temn JleHHa 3a04Ha
dbopma dbopma
1 [Tapametpu crany. PiBHsHHs crany. Cywimi ieaibHHX 4 B
ra3iB. Po3B'si3aHHs TUTIOBUX 3a/1a4.
2 TermnoemHicTs  onHOpPiAHOTO poOodoro Tima. Tabmui 7 B
TerioeMHOCTe. PO3B's13aHHs TUTIOBUX 3a/1a4.
3 TerutoemHicTh cymimnti. Po3B's13aHHs THTIOBUX 3a/1a4. 2 2
4 [lepmmii 3akoH TepMoauHamiku. Po3B'I3aHHS THUIOBHX 2 B
3a/ay.
5 HpaKTHqu MPUKJIaAN TOOY0BH IAKITY Ta30BOTO JIBUTYHA 3 4 3
BIJIOMUMH 3HAYEHHSIMHU NOKA3HUKIB TOJIITPOIL.
6 Po3paxy}.101< KTy 3 qOTHpbOX.HPOHCCiB Ha KOHKPETHOMY 4 7
npukiaui. [lepeBipka pe3yabTaTiB.
7 Peanbuuii Ta igeanpHUM 1UWKIM. BrmB HEOOOPOTHOCTI 2 B
peanbHUX mpoueciB. Po3B'si3aHHs TUIIOBUX 3a/1a4.
3 Cnocobu miasumenns KKJ[ mukimy. YMmoBu peamnizamii Ta ’ 3
e(EeKTUBHICTh 3aCTOCYBaHHS pereHepallii TemIOTH.
9 Pospaxynok 3aco61B miasuiieHHss KK/ iukinis J[B3 2 —
10 Peanphi Ta imeanbhi rasu. BonsHa mapa. Jliarpamu crany 4 7

BO/siHOT mapu. [IpuKinaam BUKOPUCTAHHSA JiarpaM CTaHy.




No KinpkicTes roaguu
/1 Hasga Temu JIeHHA 3a04Ha
dbopma dbopma
11 PpspaxyHOK MPOLIECIB 3 BOJSHOIO TMAapor0 3a JOMOMOTOI0 4 B
JiarpaM CTaHy.
12 | Po3paxyHOK OCHOBHOI'O LIUKJIY [TAPOCHUIIOBUX YCTAHOBOK. 2 -
13 Busuenns 3aco6iB migumeHHs KK/ nukmy mapocuiaoBoi 2 7
YCTaHOBKH.
Po3paxyHOok BTpaT mpane3fgaTHOCTI pPEaJIbHUX IIUKJIIIB
|4 |TAPOCHIOBHX  YCTAHOBOK. Po3paxyHok  edekTUBHOCTI 6 3
3aCTOCYBaHHSI pereHepaiii TEIIOTH Yy TapOCHIOBHX
YCTaHOBKAaX.
15 Po3paxyHOK IUKIy MapOKOMIPECIHHOI  XOJIOAUIBHOT 3 B
MalTuHU
Pazom 45 8
Camocriiina podorta
Ne KinpkicTe rogun
3/ Hassa remu JE€HHA 3a04Ha
dbopma dbopma
1 Po3paxyHok mapamMeTpiB i/1ealbHO-Ta30BOI CyMIIIII. 2 10
2 TenaoeMHOCTI KOMIOHEHTIB 1 CyMIIIII. 2 10
3 3MiHa KaJOPUYHHUX MTapaMETPiB KOMIIOHEHTIB 1 CyMIIIIi. 2 10
4 | SxicHa moOymoBa Ta aHalli3 MPOIIECIB, 110 CKIAAAI0Th UK. 2 10
5 Po3paxyHOK AOBUIFHOTO LIUKITY. 2 10
6 OrnTumizaliist UKy Ta30BOTO ABUTYHA. 1 10
7 JleTanbHUI PO3paxyHOK ONTUMAJIBHOTO LUKITY. 1 16
3 I'padiuna macmrabua mody0Ba ONTUMAIBHOTO UKITY Y V- 1 10
p Ta s-T KoopMHaTax.
9 | BrpaTu mpamne3aaTHoCTi B ONTHMAaTbHOMY IIHKITI. 1 10
10 Pere.Hepauiﬂ TC}:IJ'IOTI/I. B IMKJIAX TeroBHX JIBUTYHIB. 1 16
[TopiBHIOBAJILHUIN aHAI3 IIUKJIIB.
Kypcosa pobora 60 60
Pazom 75 172

6. Meroau HaBYaHHS, 32CO0U AIATHOCTHKH Pe3y/IbTATiB HABYAHHA Ta METOAH

iX 1eMOHCTPYBaHHS

MeTonu HaBYaHHS:

JUTSA BC1X BU/IB 3aHSATH:
po0oTa 3 JIITepaTyporo — ONMPAIFOBAHHS PI3HUX BUAIB JKEpE, CIIPSIMOBAHE Ha
(dopMyBaHHS HOBHX 3HAHb, 1X 3aKPIIJICHHS, BUPOOJICHHS BMIHb 1 HABUYOK Ta peaii3alito

KOHTPOJIbHO-KOPEKIIHO1T (GYHKIIIT B yMOBax pOpMaIbHOT OCBITH;
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- TIOSICHEHHS — CJIOBECHE PO3KPUTTS NPHUYUHHO-HACIIJIKOBUX 3B'S3KIB 1
3aKOHOMIPHOCTE Yy PO3BUTKY MPUPOJHU, JIOJCHKOTO CYCHIIBCTBA 1 JIOJICBKOTO
MUCJICHHS;

- JIMCKYCisl — OOMIH MOTJISIaMHU 100 KOHKPETHO1T TPoOJIeMH 3 METOI0 HaOyTTS
HOBUX 3HaHb, 3MIIIHEHHS BIACHOI TyMKHU, (GOpMYyBaHHS BMIHHS i1 0OCTOIOBATH;

JUTS JIEKLIAHUX 3aHSTh:

- BIJCOMETOJI — BUKOPHCTaHHS BiJeOMarepiaiiB sl aKTUBI3alli HAOYHO-
YyTTE€BOI'O CHpUKMaHHS; 3a0e3rnedye OUIbII JIETKEe 1 MIIHE 3aCBOEHHS 3HAHb B iX
00pa3HO-MOHATIHHIN HUTICHOCTI Ta eMOIIHHIN 3a0apBIEHOCTI;

JUTSI TAOOPATOPHHX Ta MPAKTUYHUX 3aHSATh:

- naboparopHa poOoTa — METOJ MOTJIHUOJEHHS 1 3aKpIIJICHHS TEOPETUYHUX
3HAaHb NUIIXOM BUKOHAHHS BUMIPIOBaHb Ta JOCIIKEHb TPY BUKOHAHHI JIA0OPaTOPHUX
3aBJ/IaHb;

- MpakTU4YHa poOOTa — METO/ MOTTMOJICHHS 1 3aKPITUICHHS TEOPETUYHHUX 3HAHD
NUITXOM BUKOHAHHS BUMIPIOBAHb Ta JIOCIKEHb TTPY BUKOHAHHI IPAKTUYHHUX 3aB/IaHb;

- 1HCTPYKTaX — O3HaWOMJIEHHS 31 crmocobamMu BHUKOHAHHS 3aBJiaHb,
IHCTpyMEHTaMH, MaTepiajlaMH, TEXHIKOK Oe3leKH, MoKa3 orepalliii Ta opraHizailiio
po6oUoTo MicIis.

3acobamu OIIHIOBAHHS Ta METOJaMU JEMOHCTPYBAHHS PE3yJIbTaTiB HABYAHHS €:

- 3BITM 3 BHKOHaHHS JIA0OpaTOpHOi pPOOOTH Ta THUCHMOBHUM KOHTPOJb
pe3ybTAaTIB;

- YCHI BIJNOBI/l HA MPAKTHUYHUX 1 J1A00PATOPHUX 3AHATTIX;

- TIOTOYHI MOJYJbHI KOHTPOJBbHI poOOTH y (opmi TecTyBaHHS (TE€CTOBUUI
KOHTPOJIb);

- 1cmuT, KypcoBa po0oTa.

7. ®opMH OTOYHOI0 TA MiAICYMKOBOI0 KOHTPOJII0

JlocsirTHEeHHS cTyAieHTa OLiHIoIThCS 32 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TincymMkoBa OlliHKa HAaBYAJIBLHOTO KYpCy BKIIIOYA€ B ce0€ OIIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OL[IHKH 3aKJIFOYHOTO 1CITUTY.

[InToma Bara 3aKIHOYHOIO ICIIMTY B 3arajibHiil cucteMi OL[IHOK — 40 oanig. I1paBo
3/1aBaTH 3aKJIIOYHUHN ICIIUT HAIA€ThCS CTYACHTY, SIKAU 3 ypaxyBaHHSIM MaKCHMaJIbHHX
O0aniB MNpPOMDKHUX OI[IHOK HaOupae He MeHe 60 oanig. IlimcymMkoBa OlliHKA
HABUYAJILHOT'O KyPCY € CYMOIO MPOMDKHHX OITIHOK 1 OI[IHKH 3aKJIFOYHOTO 1CIIUTY.

[ToTOuHUN KOHTPOJIH MPOBOAUTHCA HA KOXXHOMY NPAKTUYHOMY 3aHATTI Ta 3a
pe3yJibTaTaMu BUKOHAHHS 3aBJaHb caMOCTIHHOI poOoTH. BiH nepeadavae omiHOBaHHS
TEOPETUYHOT MIArOTOBKH 37100yBayiB BUIIOI OCBITH 13 3a3Ha4Y€HO1 TeMHu (y TOMY YHCII,
CaMOCTIIHO ONpalbOBAHOI0 MaTepialy) IiJl 4aC BUKOHAHHA 3aB/IaHb IPAKTUYHUX POOIT
Ta HaJaHHA BIANOBIAEH IO TEMATUYHUM TECTAM.

3apaxyBaHHS KPEAUTIB HABYAIBHOTO KYPCY MOXKIIMBO TUIBKH ITiCIJIS JOCSITHEHHS
pe3ynbTrariB, 3amiaHoBanux PITHJI, mo BupaxkaeTbcs B OAHIN 3 MO3UTHUBHUX OIIHOK,
nepen0ayeHuX YNHHUM 3aKOHO/IaBCTBOM.
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®opMH KOHTPOJIIO Pe3yJabTATIB HABYAJIbHOI AisIbHOCTI CTYIEHTIB
Ta iX OMiHIOBAHHSA

KpuTepii oiHIOBaHHS NPaKTHYHUX POOIT

ban KpuTtepii ouiHOBaHHS
) Po6oTa BuKOHaHa y BCTAaHOBJIGHUW TepMiH. BUKOHaHa caMOCTiiHO, pO3B’s13aHO BCi
3aJ1a4l Jisl CaMOCTIMHOIO ONpAaLlOBAaHHS 332 BaplaHTOM 0€3 MOMUJIOK.
CryneHT po3B’sa3ye 3ajayi IiCHAs KOHCYJbTAIlll BHKJIajada; BIAMOBIIAE Ha
1,5 | 3anuTaHHs; B IUTOMY IPABUIIBHO BUPIIIYE 3aa4i JUIsi CAMOCTIHHOTO ONPAIFOBaHHS
3a BapiaHTOM.
PoGoTta BHKOHaHA 3 MOPYIICHHSM BCTAHOBJIEHHUX TepMiHIB. CTYyJEHT BHUKOHYE
1,0 | mpakTuyHy pOOOTY 3TiIHO 3 IHCTPYKIIIEIO, BIJINOBIAAa€ Ha 3alUTAHHS; BHUKOHYE
rpadivHi 3aBIaHHS 3 HE3HAYHUMH MTOMUJTKAMH.
PoGoTta BHKOHaHA 3 MOPYIICHHSM BCTAHOBJIECHUX TepMiHIB. CTYyJEHT BHUKOHYE
0,5 | mpakTuyHy poOOTYy mMiJ KEpiBHUIITBOM BHKIJAJaya; Ja€ BIAMOBIAI HE Ha BCI
3aIMTaHHS.
0 | PoGoTa He BUKOHYBamacs.
Kpurepii ouinroBanHst 1adbopaTtopHux pooir
ban KpuTtepii ouiHoBaHHS
5 Po6oTa BukoHaHa y BCTAaHOBJICHUI TepMiH. BukoHaHa caMOCTIiTHO, BipalibOBaHO
BI/IMOBI/I1 HAa 3aMMUTAHHS HATPUKIHII POOOTH.
Po6oTta BukoHaHa y BctaHOBJIeHUH TepMiH. CTYIEHT BUKOHY€E JJa0OpaTopHy POOOTY
1,5 |3rimHO 3 IHCTPYKIIi€IO, 1HOAI TICIS KOHCYJbTallii BUKJIAJada; BiAMOBilae Ha
3aIMTAHHS; B IIJIOMY NTPaBUJILHO BUKOHYE 3aBJIaHHS.
PoGoTta BHKOHaHA 3 MOPYIICHHSM BCTAHOBJIEHUX TepMiHIB. CTYyJEHT BHUKOHYE
1,0 | nabopatopHy poOOTy 3TiHO 3 IHCTPYKIIIEIO, BIAMOBI/Ia€ HA 3aMUTAHHS; BUKOHYE
3aBJIaHHS 3 HE3HAYHUMH ITOMUJIKAMH.
PoGoTta BHKOHaHA 3 MOPYIICHHSM BCTAHOBJIEHUX TepMiHIB. CTYyJAEHT BHUKOHYE
0,5 | nabopatopHy poOOTy miJ KEpiBHUIITBOM BHUKJIAJaya; J1a€ BIJMOBIAI HE Ha BCI
3alMTAHHS, BUKOHYE 3aBJIaHHS 31 3HAYHUMH IIOMUJIKAMHU.
0 | PoboTa HEe BUKOHYBaIacs

Kpurepii ouiHl0OBaHHS MOTOYHOI'0 MOAYJIbHOI0 KOHTPOJIIO 3HAHb
y dopmi TecTyBaHHA

[IpaBUIBLHUX 100 | 90 0 70 60 50 40 30 20 10

BiAIOBiEH, %0

baxn 4,0 | 3,7 | 33 | 3,0 | 23 | 2,0 | 1,6 1,3 1,0 | 0,5




KpuTepii oniHoBaHHSI MiICYMKOBOr0 KOHTPOJIIO Ta eK3aMEeHY

ban KpuTtepii ouiHOBaHHS
CTyAeHT BUIBHO BOJIOJI€ TEOPETUYHMM MaTepiajioM AMCIMIUIIHUA, CaMOCTIMHO
40 | po3B’s3ye 3amaui 0e3 MOMHIIOK, OyAy€ IUKIM TEIJIOBUX IBUTYHIB, TAPOCHIOBHX
YCTaHOBOK, XOJIOJTMJIbHUX MAIITHH.
CryneHT noOpe BOJOJIE€ TEOPETUYHUM MaTepiaioM JWCIUILUIIHU, CaMOCTIMHO
30 | po3B’s3ye 3amadi, 3a JOMOMOTOI0 BHKIIafada OyAye IHUKIA TEIUIOBUX JIBUTYHIB,
MApPOCHJIOBUX YCTAaHOBOK, XOJOIMIGHUX MAIIIHH.
CryneHT BOJOJIE TEOPETUYHUM MaTepiajoM JUCLHUIUIIHHM, 33 JOIOMOIOI0
20 | BHKJIagava po3B’s3ye 3anadi, OyJye IUKIM TEIUIOBUX [BUTYHIB, MapOCHIOBHX
YCTaHOBOK, XOJIOMJIbHUX MAIIHH, JOMyCKAa€ HE3HAYHI MOMIIKH.
10 CTyneHT J0CTaTHBO BOJ'IO,I[i€ TEOPETHIHUM MarepiajioM JIUCUUIUIIHM, 3a
JIOTIOMOT'OI0 BUKJIa/1aya po3B’sI3y€ 3a/1aui, JOMYCKA€E MOMIJIKH.
0 | CryzaeHT He BOJIOJIE TEOPETHUHUM MaTepiaJioM AMCUMIUIIHU, HE pO3B’A3Y€ 3a1aul.
Kpurepii oniHroBaHHs KypcoBoi podoTH
[Tapamertpu Kinbkicth .
. . Kpurepii oniHoBaHHs
OI[IHIOBAaHHA OaJiB
[TosicHrOBanbHA 3micT poOOTH BiAMOBIIAE 00paHiii TeMi; HasBHICTh YITKO
3anucka chopmyIboBaHOI TPOOJIEMH; aJeKBATHICTD AOCIIIKEHHS

NPEIMETHOI raily3i; BU3HAUEHHS CTYTEHIO pO3pOo0IeHOCTI
npoOJieMH  MOCHIDKEHHS;  JOTPUMAHHS  METOIUKHU
pO3paxyHKy Ta aJeKBaTHICTb OTPUMAaHHUX pE3YJbTaTIB,
HAsBHICTh TIOCWJIAHh HA BHUKOPHUCTAHYy JIiTEpaTypy Ta
BIJIMOBIJHICT  cTaHAapTtaM  oQOpMJIEHHS  poOoTH;
BIJIMOBITHICT, BHCHOBKIB METI Ta 3aBJaHHSIM KypCOBOIi
poboTH.

PobGoTa BuKOHYBanach CUCTEMAaTHYHO Ta BYACHO IMOAAHA
Ha MEpEBIPKY KEpIBHUKY Yy BIAMNOBIAHOCTI 13 IJIaHOM
BUKOHAHHSI KYpcOBO1 poOOTH.

40

3micT poboTH BiAMOBiIae oOpaHiii TeMi; HASBHICTh YITKO
chopMyIbOBaHOT MPOOJIEMH; aI€KBATHICTh JTOCTIIHKEHHS
NpelIMEeTHOI raiy3i; AOTPUMaHHS METOIUKU PO3PaXYyHKY
Ta aJEeKBaTHICTb OTPUMAHUX pe3yJbTaTiB, HASIBHICTb
NOCHJIaHb Ha BUKOPHUCTAHY JIITEPATypy Ta BIANOBIAHICTb
ctaHgaptaM  odopmieHHS  poOOTH;  BIJAMOBIAHICTH
BHCHOBKIB METI Ta 3aBJJaHHSIM KYpPCOBO1 pOOOTH.

PoGoTta BHKOHyBamach CHUCTEMAaTHYHO, ajlieé TMOJaHa Ha
NEepeBipKy KEPIBHUKY 3 MOPYUICHHSIM IUIaHY BHUKOHAHHS
KYpCOBO1 pOOOTH.

35

3micT poOOTH BiAMOBiAae 0OpaHiil TeMi, ane Mae
MOBEPXHEBUN aHaI3, MaTepiasl BUKJIAIEHO HETOCI1TOBHO
Ta  HEOOTPYHTOBAHO; HE JOTPUMAHO  METOJUKH
30 pPO3paxyHKy, HAasBHICTh TIOCWJIaHb HAa BHUKOPUCTAHY
JiTepaTypy Ta BIAMOBITHICTH cTaHAApTaM O(OPMIICHHS
po0OTH; BIAMOBIAHICTH BHUCHOBKIB METI Ta 3aBAaHHSAM
KYPCOBOi pOOOTH.
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Po0OoTa BuKOHYBajach HE CHUCTEMAaTHYHO Ta I0JaHa Ha
NEepeBIpKY KEPIBHUKY 3 MOPYLICHHSM IUIaHy BHUKOHAHHS
KYpPCOBO1 pOOOTH.

20

Po6ota, odopmiieHa 3a BUMOTaMu, siki IPeJT' sBIISTFOTHCS J10
KYPCOBHX pOOIT, aJie Ma€ HEOCTATHHO KPUTHYHUIN aHATi3,
Marepiaja BUKJIAJEHO HEMOCIIOBHO Ta HEOOIPYHTOBAHO.
OcHOBHI Te3u poOOOTH PO3KPUTI, aje HEAOCTATHHO
OOIpyHTOBaHI, HEYITKO C(OPMYJIHOBAHO BHCHOBKH,
MPOTMO3HUIIIT 1 PEKOMEHIaIIi1.

PoGoTa BHKOHYBajlach HE CHUCTEMAaTHYHO Ta MOJlaHAa Ha
NEPEeBIPKY KEPIBHUKY 3 TMOPYIICHHSM IJIaHYy BUKOHAHHS
KypcoBOi poOOTH.

10

CTyneHT BIiITBOpPIOE 3HAYHY YAaCTUHY TEOPETUIHOTO
MaTepially, BUSIBISI€E 3HAHHS 1 PO3YMIHHA OCHOBHHUX
MOJIOKEHb, aJie JIMIIE 3a JOIMOMOTOI0 BHKIIagada MOXKE
BUTIPABJIATH TIOMUJIKH, CEpell SKUX € 3HAauyHa KUTbKICTh
CyTTeBUX. B po0OTI HEMae KOHKPETHUX BUCHOBKIB.
PoGora BukOHyBamach HE CHCTEMAaTHYHO Ta MOJAaHA Ha
MEPEBIPKY KEPIBHUKY 3 TOPYIICHHSM IJIaHY BUKOHAHHS
KYpPCOBOi1 pOOOTH.

Po6oTa He BUKOHYBaJIach.

['paciuna
4acTHUHA

20

[To6ynoBano muknu JIB3 Ta mapocuioBoi yCTaHOBKH
BIJIMOBITHO /10 3aBJaHb poOoTH Oe3 momMuiok. I'padiuna
JacTHHA pPOOOTH BUKOHAHA Yy BIAMOBIIHOCTI 0 BHMOT

ECK/IL.

15

[To6ynoBano muknu JIB3 Ta mapocuiioBoi yCTaHOBKHU
BIIMOBIIHO 70 3aBAaHb poOOTH 3 HE3HAYHUMU
noMuiakamMu. ['padiuna vactuHa poOOOTH BUKOHAHA 3
HE3HAYHUMH HeB1AmoBiAHOCTAMH 10 BuMor €CKJI.

10

Huxkmm JIB3 Ta mapocmnoBoi yCTaHOBKH IOOYIOBaHO 3
noMuikamMu. ['padiuna vactuHa poOOTH BUKOHAHA 3
HEe3HAYHUMU HeBlamoBigHoCTsIMH 10 Bumor €CKJI.

Huxmu JIB3 Ta mapocuiaoBoi YCTaHOBKM IMOOY/IOBaHI 3
nomwikamMu. ['padiyHa yacTuHa poOOTH BHKOHAHA Ha
HU3bKOMY piBHI Ta He Bianosinae BuMmoram €CKJI.

Po6oTa He BUKOHYBaJIaCh.

3axucT poboTH

40

JlomoBib JIOTIYHO MOOYAOBaHa, CTYACHT YITKO Ta CTHCIIO
BUKJIAJJa€ OCHOBHI pE3yJIbTaTW BUKOHAaHHA poOOTH,
MoKa3ye TIMOOKI 3HAHHSA 3 MUTaHb TEMH, OTIEPY€E JaHUMU
JOCII/DKCHHS, BHOCHUTH TIPOIO3MINI MO TeMmi poOOTH,
BIIEBHEHO 1 JOKJIAQQHO BIAIIOBIJa€ HA IIOCTaBJIEHI
3alMTaHHS.

30

CTyIeHT CIPOMOYKHUN YITKO Ta CTUCIIO BUKJIACTH OCHOBHI
pe3yJIbTaTh BUKOHAHHS pOOOTH, Ja€ MPaBUIIbHI BiIMOBII1
HAa BClI 3alWTaHHS, aje HE 3aBXKIU YIICBHCHHHA B
apryMEHTAIll1, Y4 HE 3aBXKJ1 KOPEKTHO ii JOpMYIIIOE.

20

CTyaeHT CipOMOXKHH YITKO Ta CTHCIIO BUKJIACTH OCHOBHI
pe3yJIbTaTl BHUKOHAHHS pOOOTH aje JOMYCKAaE CYTTEBI
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HETOYHOCTI y BIJAMOBIASIX Ha 3amUTaHHS, HE 3aBXKIU
HAJICKHO OOIPYHTOBYE IMOJIOKEHHS POOOTH.

CTyaeHT HeBMOPAIKOBAHO BUKJIa/1a€ OCHOBHI pe3yibTaTH
BUKOHAaHHA pOOOTH, HAMaraeThCs JaTH BIAMNOBIIb Ha

10 MOCTABJICHI 3alUTaHHS 1 pOOUTH CIIPOOM apryMEHTYBAaTH
MOJIOXKEHHS pOOOTH.
CTygeHT JeMOHCTpY€ 3aJOBiIbHI 3HAaHHS 3 TEMH
5 BUKOHAHHS pOOOTH, ajieé HE MOXKE BIIEBHEHO W UITKO

BIJIMMOBICTH HAa JIOJIATKOB1 3alMTaHHS WICHIB KOMIicCii, Ta
HaJIeKHO OOTPYHTYBATH MOJIOKEHHS POOOTH.

Kpurepii oiHl0OBaHHA KOHTPOJIbHOI p000TH

Bban

Kpurepii oniHiOBaHHSA

16

Po0ota BHKOHaHa y BCTaHOBJIEHUI TepMiH. Marepiall BUKIAJIEHO Y TOCTaTHHOMY 00Cs3i,
apryMEHTOBAHO 1 y MPaBWJIbHIN MOCIITOBHOCTI. BUKOpHCTaHi HE TITBKH PEKOMEHIOBaHi
mkepena iHdopmarii, a i HOBITHI, CAMOCTIHHO 3Hai/leH] y MEpioAMYHUX BHUJAHHAX 1 B
iHTepHeT-pecypcax. [IpaBuibHO choOpMylIbOBaHI y3arajbHIOIOUI BHCHOBKU. PoGota
JOCTaTHBO 1TIOCTpOBaHa, Oo(opMiIeHa aKypaTHO, 3 JAOTPUMAHHSIM BHUMOT J0 TEXHIYHOT
nokymenTartii. I1ig gac 3axucty poOoTH 37100yBay BITLHO OPIEHTYETHCS B MaTepiaiax.

12

Po0ota BHKOHaHa y BCTaHOBJIEHUI TepMiH. Marepiai BUKIAJIEHO Y JOCTaTHHOMY 00Cs3i,
noriuHo. BukopucraHi pekoMeH10BaHi kepena indopmariii. [TpaBuiasHO chopmyaboBaHi
y3arajbpHIOI04i BHCHOBKU. Po0OoTa odopmiieHa akypaTHO, 3 JOTPHUMAHHSM BHUMOT [0
TexHIyHO1 mokymeHTanii. [Tig gac 3axucty pobotn 3BO opieHTyeThCS B MaTepiayiax, y
BIMOBIAAX € HETOYHOCTI.

PoGora BukOHaHa 3 TOPYIICHHSM BCTAaHOBJIICHMX TEpPMiHIB. Marepiajl BHKJIQJCHO Yy
MpaBWIbHIA TOCHIOBHOCTI, aje HeJOCTaTHhO TMOBHO. HemToCTaTHhO BUKOPHCTaHI
peKOMEeHI0BaHI pKepena iHdopmarlii. BucHoBku cdopmynboBaHi (hopmanbHO abo He
3B’s3aHi 3 MaTepiagamMu poooTH. B oopmiieHi poOOTH € MOopymIeHHS] BAMOT 1O TEXHIYHOT
nokymenTarii. ITig gac 3axucty podotu 3BO B 1i1OMy OpI€EHTYEThCA B Marepiaiax, y
BIMOBIAAX € MOMUIKH T4 HETOYHOCTI

PoGora BuKOHaHa 3 MOpYHIEHHSM BCTAHOBJICHUX TEPMiHIB. Marepian BHKIaIECHO
0e3cucTeMHO, BUCHOBKH c(hpopMyniboBaHi GopmanbHO abo BincyTHi. Pobora odopmiiena
HEOXaiHo, 3 MOPYUICHHSIM BHMOT JI0 TeXHI4HOi mokymeHTauii. [lig gac 3axucty pobotn
3BO cnabo opi€HTYEThCS B MaTepiaiiax, y BIAMOBIISIX € MOMUIKH

Po6oTy He BUKOHAHO

Y3arajbHI004i pe3yJbTaTH NOTOYHOI0 KOHTPOJIIO 3HAHb

dopma KOHTPOJIIO

MaxkcumaibHa KUIBKICTh OaJliB

Jlenna dopma 3aouHa popma

BukoHaHHs npakTUYHUX pOOIT 15 po6. x 2 Oamm =

30 Gatis 4 po0. x 2 6anu = § GaniB

Bukonanns 1abopatopHux poOiT 9 p00. x 2 6anu =

18 Ganis 2 po0. x 2 Ganu = 4 6anu

[TorouHunit MOTYJTBHUI KOHTPOJIb 3 MKP % 4 6anu =

12 GaiiB

BukoHaHHS KOHTPOJIBHUX POOIT 3 KP x 16 6aniB =

48 OamniB

Bceboro 60 60
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8. Kpurepii oniHioBaHHS pe3y/ibTATIB HABYaHHA

KinpkicTe OasiB

Ne 3micToBOrO MOy 1 Bux po6otu
TEMHU neHHa ¢popma | 3aouHa popma
T2,3 ITpP Ne 1 + JIP Ne 1 2+2 2
T4 IIpP No 2 + JIP Ne 2 2+2
T5 ITpP Ne 3 +JIP Ne 3 2+2
3M 1 T6, 7 [TpP Ne 4 + JIP Ne 4 2+2
T8 [Tpaktuyna podota Ne 5 2
[ToTouHnit MOAYJILHUI 4
T1-T8 KOHTPOJIb
KonTtponwsha pobota 16
T9 [IpakTruna pobota Ne 6 2
T12,13 [TpP Ne 7 + JIP Ne 5 2+2
T14, 15 ITpP Ne 8 + JIP Ne 6 2+2
3M 2 T16, 18 [TpakTuuna podota Ne 9 2
T19-21 [TpP Ne 10 + JIP Ne 7 242
[ToTouHMI1 MOy IBHUI 4
T9-T21 KOHTPOJIb
KoHnTtponrsHa pobota 16
T22 IIpP Ne 11 + JIP Ne 8 2+2
T23 [Tpaktuyna po6ota Ne 12
T24 [TpakTrana po6ota Ne 13
3M 3 125,26 [IpakTtuyna podota Ne 14
T27, 28 ITpP Ne 15+ JIP Ne 9 2+2
[ToroyHuit MOTYJIbHUI 4
T22-T28 KOHTPOJIb
KounTposnsHa pobota 16
[TincymkoBuii koHTpONb | Ex3amen 40
Pazom 100
Kpurepii oniHroBaHHs KypcoBoi podoTHn
[ToscHroBanbHA I'padhiuna vactuna 3axuct poboT KinbkicTs 6amnis
3amnMcKa pazom
1o 40 1o 20 1o 40 100
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9. 3aco0u HABYAHHSA

3acobamu HaBYaHHS € 610i0TeuH1 poHau (MAPYYHUKH, HABYAIbHI TOCIOHHUKH, B
T.4. €JIEKTPOHHI 3 €JIEKTPOHHOI 610710TeKN Kadeapn), a TaKOK MYJIbTHMEIIHI 3ac00n
(mepcoHaIbH1 KOMII IOTEPH, arapaTypa 3ByKOBIATBOPEHHS, IT1ICUITIIOBAaYl 3BYKY).

[Ipu mpoBeneHHI 3aHATH 3a OUCTAHIINHOIO (GopMor0 HaByaHHS (y THepiox
KapaHTUHY) BHUKOPHCTOBYIOTbCS JAMCTAHILIMHI T1uiaropmMu U iHQOpMaLIiHO-
koMyHikaniHi Texnosorii (Google Classroom, Google Meet, ZOOM Cloud Meetings,
Skype, Viber tomio). TexHiuHi 3acoOM HaBUaHHS: MYJbTUMEIIMHHN TMPOEKTOP,
NEPCOHAIBLHI KOMIT IOTEPH 3 MiIKIIOYEHHIM 10 Mepexi [HTepHeT.

10. PexomengoBani qxepesia ingopmamii

1. Humo b. B. Koncnekr nekiii 3 auciuiuiing « TexHiyHa TepMoguHaMiKa Ta
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Honatok 1
MIHICTEPCTBO OCBITH I HAYKHU YKPATHU
HALIIOHAJILHUI VHIBEPCUTET KOPABJIEBYJIYBAHHS
IMeH1 agMmipana Makaposa
XEPCOHCBHKUI HABUAJIbHO-HAVKOBUM IHCTUTY T

Kadenpa TennorexHiku

KYPCOBA POBOTA

3 nuctuiuiiny «TexHiuHa TepMoauHAMIiKa)

3n00yBaya (Kn) Kypcy rpynu
CTeNiaJbHOCTI 142 «Enepretuyne
MaIuHOOYTyBaHHS

OCBITHSI Tporpama «JIBUT'YHY BHYTPIIIHBOTO
3TOPSTHHSD)

(mpi3BuILe Ta iHiliaNN)

KepiBHuk:

(mocazia, BYeHe 3BaHHs, HAYKOBUIl CTYIIiHb, IPI3BHIIE T 1HII[iaIH)

HarmionansHa mkana
Kinexicte 0amis: Ominka: ECTS

YirteHu koMicii:

(miamuc) (mpi3BuLIe Ta iHiiaIN)
(miamnuc) (npi3BuIe Ta iHiIiaaK)
(migmuc) (mpi3BHIIe Ta iHIiI[iaIK)

M. Xepcon — 202 p.



Jopatox 2
MIHICTEPCTBO OCBITU I HAYKHU YKPATHU
HALIIOHAJIBHUI YHIBEPCUTET KOPABJIEBY IYBAHHS
iMeH1 anMipana MakapoBa
XEPCOHCHKNIN HABUAJIbHO-HAVKOBUUM IHCTUTYT

Kadenpa ternorexHiku

3aBnanHsa
HA BUKOHAHHSI KYPCOBOI po0OTH 3 TMCHHILIIHA
«TexHiuyHA TepMOAMHAMIKA»
CrnenianpHicTh: 142 «EHepreTnyHe MammHoOOy TyBaHHS
OcgiTHs niporpama «JIBUTYHU BHYTPIIIHEOTO 3TOPSIHHSD

Bukonageris: 3700yBau rpynu

Tema:

Bapiant Ne

Po3paxyHOK 1 TepMOJMHAMIYHWN aHal3 [HKIIB TEIUIOBUX ABUIVHIB 1

HapoCHUJIIOBHUX YCTAHOBOK

3MicT KypcoBoi podoTu

I. Po3paxyHKOBO-TIOSICHIOBAJIbHA 3aITACKA

L.

Po3paxyHok cymini iieanbHUX rasis.

MacoBuii ckaja CyMinli Tas3iB:

Kommonent | O N> CO CO, |H» H>O

g %

1.1. BusHayeHHst 06'eMHOTO CKJIQAy CyMIIIi.

1.2.T"a30B1 mOCTIitHI KOMIIOHEHTIB CyMIIIIi.

1.3. MonekymnsipHa Maca CyMiIIi.

1.4.Maca 1 mapuiaJbHH THCK KOMIIOHEHTIB CyMillli 1O MapaMeTrpaM Ta3y B TOYIl
MOYATKy PO3IMIMPEHHS [TUKITY TETUIOBOTO JBUTYHA.

1.5.T'ycTuna 1 muToMuii 06'eM KOMIIOHEHTIB CyMiIIl TIPH PO3PaXyYHKOBUX 1 HOPMATbHUX
yMOBax.

1.6.IcTunHi (IiHCHI) TEIOEMHOCTI CyMiIIi (MacoBi, MOJIbHI, 00'€MHI) IPU MOCTIHHOMY
THUCKY 1 00'eM.

1.7. Cepenni TeroeMHOCTI cyMilni (MacoBa, MOJIbHa, 00'€MHA) B MPOIIEC PO3LUTUPEHHS
rasa UKIy TeIUIOBOTO JIBUTYHA.

Po3paxyHoOK 1 TepMOAMHAMIYHUMN aHaJ13 UKy TEIMJIOBOTO ra30BOr0 JIBUTYHA.

Huxn T, K [Py, ni no g A p T

MIIa

2.1.Bu3HayeHHsT OCHOBHHUX TEPMOJMHAMIYHUX TapaMeTpiB ILHUKIY B XapaKTECPHHUX
toukax (P, v, T, u, h).

2.2.BusnaueHHs 3Ha4YeHsb ¢, Au, Ah, g, [ 1j1s1 TepMOAMHAMIYHUX TIPOLIECIB, 0 BXOSATH
B [IUKJI TETJIOBOTO JIBUTYHA.



2.3.Po3paxyHok pobotu 1ukiy, TepmiuHoro KKJI[ 1 cepeqHbOIHAUKATOPHOTO TUCKY
LUKJTY TETIOBOTO JBUTYHA.
2.4. CepennbolHTETpalibHI TEMIIEpATypH MpolieciB. BTpata npaiie31aTHOCTI CUCTEMHU.
2.5.TloOyaoBa UKy TEmaoBoro ABUryHa Ha P(v) 1 T(s) aiarpamax.
3. Po3paxyHOK i TepMOJMHAMIYHUIN aHAJI3 HUKIY NapOCHIIOBOi yCTaHOBKHU:

BucHoBkmu.
CHIuCcOK BUKOPHCTAHOT JIITEpaTypPH.

II. I'padiuna yacTuHa

1. Iluxn termmoBoro neuryHa Ha P(v)—miarpami (1 apkymr, dopmar A4, MiTIMETPOBA).
[{ukn TeruioBoro AsuryHa Ha 7(s)—maiarpami (1 apkym, popmat A4, mitiMeTpoBa).

3. Hukn mapocwioBoi ycTtaHoBKu Ha 7T(s)—miarpami Boau 1 BoasHoi mapu (1 apky,
dbopmar A4, niarpama cTany).

4. Tlpouecu po3mupeHHs napu Ha A(s)—aiarpami Boau 1 BoastHoi nmapu (1 apkyu, ¢popmar
A4, niarpama ctany).

3aBaaHHg BUJAHO «  » 20 p
TepmiH 3axucty «  » 20 p.
BukoHaB cTyieHT rp.

KepiBHUK npoekTy

3aBinyBau kagenpu
TeIIOTEeXHIKH
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Jopatox 3

Ilepenik NMTaHHA 10 MOTOYHOT0 MOAYJIbHOT0 KOHTPOJIIO
3 nucuuIiing « Texniuna TepmoguHamMika»
3MmicToBuii Mmoayan 1

1. SIk1 iCHYIOTh OCHOBHI TapaMeTpU CTaHy poOOYOro Tija Ta PIBHSHHS CTAHY 11€aJIbHUX
ra3iB?

2. llo Take TepMOAMHAMIYHHI MPOLEC: PIBHOBAXKHUI, HEPIBHOBAXKHUIA?

3. SIxi TepMoaAMHAMIYHI TIPOIIECH HA3UBAIOTh 3BOPOTHIMU Ta HEe3BOpOTHIMU? HaBeniTh
MPUKIIAIH.

4. 1o Take poboTa mporecy, Temiora npouecy? Ix rpadiude BinoOpakeHHs Ha jiar-
pamax.

5. 3 4OTO CKIIAJAEThCS SKICHA PI3HUILST TOHITH POOOTH 1 TEIJIOTH.

6. SIxa 3 poOOT OUTbIIIA: Y 3BOPOTHROMY UM B HE3BOPOTHHOMY IPOIIEC] 1 HOMY.

7. ®opmyaoBaHHA Ta AU(EpeHIIiiHI pIBHSIHHS MEPIIOTro 3aKOHY TEPMOIUHAMIKA

8. SIki icHYIOTh IPUHITUIIN KIacu(iKaIlii TeMI0EMHOCTEH i7ieaTbHUX Ta3iB?

9. SIki1 3 TernnoeMHOCTEN OUIBII: 130XOPHI 4H 1300apH1 1 YOMY.

10. 3anucaTy aHaIITUYHI BUPA3H TUTOMOT, 00'€MHOT 1 MOJISIPHOT TEIUIOEMHOCTEHN CyMiIIi
1IeaJIbHUX ra3iB.

11. Slk BUBHAYUTHU KUIBKICTh TEIUIOTU B TEPMOJIUHAMIYHOMY MPOLEC], SKILO € Ta0INYHI
3HAYEHHSI CepeHIX TeTUIOEMHOCTEN?

12. Illo take momiTpomHuit nporec? atu y3arampHiorouy p-V T-S miarpamu mosii-
TPOIHUX MPOLIECIB.

13. B KX MeKax 3MIHIOETHCSI TOKA3HUK MOJIITPOIIH.

14. 1llo BX0auTh 10 3aBJaHHs aHAJI3y TEPMOJAUHAMIYHOTO MPOLIECY.

15. Axi aHamiTUYHI BUpPaA3H JUIsl BU3HAYCHHS 3MIHU KaJIOPUYHUX MapaMeTpiB € 3arajb-
HUMU JJIS BC1X TEPMOJIMHAMIYHHX TIPOLIECIB 3 17IeaIbHIUM Ta3oM?

16. 1o Take 13ompornecu? Jlatu ix 3arajbHy XapaKTEPUCTHKY.

17. B sikux MOJITPOMHUX MPOIECax 1 YOMY MUTOMA TEIUIOEMHICTb 11€JIbHOTO razy Oye
HEraTUBHOIO?

18. Homy 1OpIBHIOE 3MiHA BHYTPIIIHBO1 €HEPTii B KPYTOBOMY ITPOLIEC.

19. Uomy B amiabaTHOMY TIpoIlieci PO3LIMPEHHS 17€abHOI0 ra3y TeMIieparypa 3MeH-
IIY€ThCA, & IPU CTUCHEHH] M1ABUILY€THCA?

20. Sk 3MIHIOETBCA TeMIEpaTypa B 130XOpHOMY Tporieci?

3micToBHMiA MOYJIb 2

21. Sxi icHyrOTHh (opMyTIOBaHHS Ta AUGEPEHIIHHI PIBHSIHHS IPYroro 3aKOHY Tep-
MOJIWHAMIKA?

22. Sxi ymoBU HEOOXimHI JUIsl 3M1MCHEHHS O€3MepepBHOIO MEPETBOPEHHS TETUIOTH B
poboTH.

23. V yoMy CYTHICTh MPUHIIUITY 3POCTAHHS SHTPOMIi 130JIbOBAHOI TEPMOIMHAMIYHO1
cucremu?

24. SIke 3HaueHHs Mae B TepMoauHaMini uukia Kapuo?



25. o na3uBaetbest TepmivanM KK TerioBoro asuryna?

26. Yomy tepmiunuit KKJI ve moxe nopisaioBatu 100%?

27. 1o Take XOJOAUIBHUN KOE(DILIEHT 1 SIK BIH BU3HAYAETHCS.

28. l11o Ha3MBarOTh EKCEPrIEI0 JHKEpesa TEIIOTH ?

29. 3a AKuM BHPa30M BH3HAYAKOTh BTPATy MAKCUMAJIbHO MOKJIMBOI poOOTH Yepe3 He
3BOPOTHOCTh TEPMOJIMHAMIYHUX MIPOLIECIB?

30. Ski iCHYIOTh METO/IM 3PIBHSAHHS €(DEKTUBHOCTI IUKJIIIB TEIJIOBUX JIBUTYHIB?
31. Slka icHye MeTOAMKa PO3PAXYHKY OJHOCTYIIHYACTOTO Ta 0araToCTyiHYaCTOTO
KomImpecopa?

32. Meronrka po3paxyHKy IUKJIIB TEIIOBUX JBUTYHIB.

33. Jlatu npuknaza po3paxyHky nukiay /IB3 3 miaBeIeHHAM TEIUIOTH MPU V=const.
34. latu npuknaja po3paxyHKy nukiay /B3 3 miaBeneHHAM TEIUIOTH MPU p=const.
35. Jlatu npukiaj po3paxyHky nukiny JIB3 31 3MilIaHUM IT1IBEICHHSIM TETUIOTH.
36. Ilepinii 3aK0H TEPMOAMHAMIKH JIJIS1 TA30BOTO MOTOKY.

37. 3akoH obepTaHHs BIUIMBY. Bunu comernt.

38. latu npukiax po3paxyHky mukiy ['TY.

39. B yoMy CyTh yCKJIaJHEHHS LUUKIIB peanbHux ['TY?

40. B yoMy € 0cOOIMBOCTI pOOOTH PEaKTUBHUX 1 PAKETHUX JIBUTYHIB?

3micToBuid MOaYJIb 3

41. ki icHyIOTh BIIMIHHOCT1 Y BJIACTUBOCTEH 1JIealIbHUX Ta peadbHux rasip? Jlatu
IPUKJIAJAH PIBHSIHB CTaHy pealbHUX ra3iB.

42. p-v, T-s, h-s giarpamu ctany BOJASIHOI MapHu.

43. Ski icHyI0Th 0COOIMBOCTI PO3PaXyHKIB MPOLIECIB 3 BOISTHOIO Mapoi0?

44. Bonore noBITps, OCHOBHI MapaMeTpH CTaHy. SIK BUBHAUYUTHU BITHOCHY BOJIOTICTh 32
JIOTIOMOT'OI0 acHipaliitHoro ncixpomerpa?

45. Huxn Kapno Ha Bosoriit mapi. Oco6imBocTi peanizaiii.

46. Ski iICHYIOTh LIUKJIM MTAPOCUIIOBUX YCTAHOBOK? JlaTH iX XapaKTEpPUCTHUKY.

47. SIx BIIUBAIOTh HEOOOPOTHOCTI HAa e(PEKTUBHICTH MUKITY PeHkina?

48. Sk BUKOHY€TBCS pereHepallisi TEIIOTH B TAPOCUIOBUX YCTaHOBKAX ?

49. B oMy € 0coOIUBICTh TEITO(DIKAIMHUX [TUKITIB?

50. binapHi uukiu. B yomy ix TepMoauHaMIvHI ITepeBary.

51. OcobnuBocTi pobotu AEY.

52. B yomy oco0auBOCTI peanizailii TepMOJUHAMIYHUX ITUKIIIB KOMOIHOBAHUX YCTaHO-
BOK?

53. Cknagni TepMoanHaMiuHi UKy 3 MI'/[-renepaTopom.

54. [Ilo Take ApocentoBaHHS pealibHUX ra3iB? Busia piBHSHHS TU(EPEHITIATBHOTO
JpOCeNIb-eheKTYy.

55. IneanpHa x0n0AuIbHA YCTAHOBKA 3a IUKJI0M KapHo.

56. IloBiTpsiHa XOJOJUIIbHA YCTAHOBKA.

57. I[lapokoMripeciiiHa XOJOAWIbHA YCTAaHOBKA.

58. AGcopOI1ioHHA XO0JI0MIIbHA YCTAaHOBKA.

59. Temnosuii Hacoc. 1o ne Take?

60. OXOpOHa HaBKOJIMILIHBOTO CEPETOBHUILA B1Jl POOOTH TEIUIOCUIIOBUX YCTAHOBOK.
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