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INPOT'PAMA
BCTYITHOI'O BUITPOBYBAHHS

JUIsi 37100y TTs OCBITHBOTO CTYIIEHSI Marictpa
33 OCBITHBO-IIPO(ECIIHO POTrPaMOr0
31 CreLiaIbHOCTI

144 TensioeHepreTuka
(ko Ta HaliMeHYyBaHHs)

(ocBiTHS nporpama «IHKHHIPDHHL Ta eKCILIYATALlS TeNJoeHepreTHYHHX CHCTeM»

(HaliMeHyBaHHA)

y 2024 poui

XapkiB
2024



BCTYII

Berynue BUnpoOGyBaHHsS [uisi 3100yTTS OCBITHBOTO CTyNeHs Marictpa 3a
OCBITHBO-NPO(ECiHOI TPOrpamMoIo 3i CrewLianbHOCTI

144 TenoeHepreTuka
(kon Ta HaifiMEeHYBaHHS)

(ocBiTHS Iporpama «HXMHIPHHT Ta eKCIUTYaTallisl TeIOeHePreTHIHUX CUCTEMY )
(HaliMeHyBaHH)

BifOyBaeThes BianosinHo 10 «[IpaBun mpuitomy Ha HaByaHHs 10 HarioHanbHOTO
aepokocMiunoro yHiBepcutery iMeni M.€. )KykoBcbkoro «XapKiBChKHH aBialliifHUN
incTuTy™ B 2024 poti» y $hopmi iHAMBILyaTEHOr0 KOMI'FOTEPHOTO (haxoBOro TecTy,
SIKHit IpUiiMae ex3aMeHallifiHa KoMicisi 3 eBHOI CriemianbHOCTI (OCBITHBOI MpOrpamu),
CKJIa1 SIKOT 3aTBEPKY€ThCS HAKa30M peKTopa Y HiBEpCHUTETY.

Jlo daxoBOro icruTy BXOAATH IMMTAHHS 32 TEMaMM:
— "Tepmoaunamika",

— "TennooOminHi anapatu",

— "TennoTexHiIYHI BUMipIOBaHHS 1 pHIaIH".
[lepenik nuTaHb 3a TEMaMH HaBeJIEHUH y porpami.

Kpurepii ouiHioBaHHS 3HAHb

1. BetymHe BuUmMpo6GOBYBaHHS MPOBOAMTHECS y (OPMi TeCTy Ha KOMIT'IOTepi.
KoxHuit BapianT Tecty ckiagaerbest 3 30 muTaHb, 110 BUIAJAKOBO BUOMPAIOTHCS 3
3a3Ha4yeHuX Bulle TeM. KokHe nuTanHs Mae 11’ Th BapiaHTiB BIANOBI/, BIDHOIO 3 SIKUX
€ TIILKU OJ{HA. 3a OJIHY MPaBUJIBHY BiIOBIb HA MUTAHHS BCTYITHUKY 3apaXxOBY€ThHCS
k=4 Ganu, HeBipHa Bianoiap — 0 Gaunis.

2. Pesynbrar (haxoBoro icmuTy po3paxoByeThes 3a popmyioro: 80+k*n, ne k —
KiJIbKiCTh GasiB 3a MpaBWJIBHY BiATOBiIb HA NMUTAHHS, N — KUIBKICTH MPaBUIIBHUX
BIIMIOBIEH.

3. SIxmo BcTynHuk otpuMas Big 100 mo 200 GainiB, To BBaKA€ThHCs 11O BiH CKIIaB
ICITUT 1 JOMYCKA€ETHCS 10 y4acTi B KOHKYPCI.

4. SIk1mo BCTyMHHMK oTpuMaB MeHie HiK 100 GasiB, TO BBaKA€ThCs 1O BiH HE
CKJIaB iCITUT 1 O Y4acTi B KOHKYPCl HE JOIYCKAETHCA.

5. Ha BUKOHAHHS TECTOBOrO 3aBIaHHS BIIBOAUTHECA 60 XBUJIMH.



1 Iluranus 3a TeMoI0 TepmoauHamika
(HaliMeHyBaHHs )

. TepmonuHamiyna cucrtema Ta ii crad. TepmoauHaMiuHuii mporec. TepmiuHi
napaMmetpu crtaHy. KanopuuHi mapameTpu CTaHy, piBHSHHS 1 Jiarpamu CTaHy.
[neanbuwmii ra3, piBHsHHsA Knaneitpona-MenneneeBa. CyMill i1eanbHUX rasis.

. MarematuuHa wMojens B3aeMofdil cucteMd 3 jgoBkUuisM. CyTHICTH i
(hopMyIHOBaHHS NEPLIOrO 3aKOHY TEPMOIMHAMIKH. 3arajabHUi aHaIITHYHUHI BUpa3
nepuroro 3akoHy. CrauioHapHa MpoToyHa cuctema. MexaHiuHa ¢opma 3amucy
nepuioro 3akoHy. [ToBHI mapameTpu. 3amuc NepuIoro 3akKoHy TE€PMOAMHAMIKH
yepe3 NoBHI napaMeTpH. 3akoH J[xoyns. PiBHsHHA Maiiepa.

CyTHicTb i hopMyITHOBaHHS JIpyTroro 3aKOHY TepPMOJAMHAMIKH. AHATITUYHUHN BUPa3
apyroro 3akoHy. ['eHepauis eHTpomii. BruiuB HepiBHOBaXXHOCTI Ha mepeOir
npouecy. O6'eqHaHuii BUpa3 MepIioro i Jpyroro 3aKOHiB TEPMOJAUHAMIKH.

. MatemarnyHa Mozenb i3omapameTpudHoro npouecy. [TorxitponHuii npouec, foro
piBHsHHS. Buau mMexaHiyHMX poOiT 1 CHiBBIAHOLIEHHS MK HUMM. Bupazu ans
po3paxyHKy 3MiHM eHTpormii. CriBBIAHOLICHHS /sl pO3paxXyHKy XapaKTepUCTUK
nosiTpornHoro npouecy. OkpeMi BUMAAKH MOJITPOITHOTO Mpo1iecy, 300pakeHHs 1X
Ha TEPMOJMHAMIYHMX JiarpaMax.

. TepmonuHaMiyHu# aHami3 piBHOBaXHOI Teuil razy B kaHamax. CIiBBiHOIIEHHS
MDK 3MiHAMM KiHeTH4YHO!I eHeprii Ta eHTanbmil. Bubip Haiikpamoro BapiaHTy
TEPMOAMHAMIYHOIO MPOIIECY CTHCHEHHS ab0 po3IIUpeHHs ra3y B KaHauax. Bruus
HEpIBHOBR)KHOCTI HAa TPOLECH CTUCHEHHS 1 pO3IIMPEHHS B KaHajax.
Tepmoannamiunmii anani3 nporecy BUTIKaHHS ra3y 3 pe3epByapy 4epe3 Hacalok,
o 3BYXyeTbcs. Kpu3a BUTIKaHHS; IIBHIKICTH 3BYKY; KPUTHYHI MapameTpH.
HepiBHOBa)kxHa Tedis B KaHalaX 3 panTOBOIO 3MIiHOK Iepepisy. AjiabaThe
ApOCeNOBaHHA 1 HOro BHUKOPUCTAHHSA IS TIJABHLIEHHS a00 3HMKEHHS
TemrepaTypu rasy. JludepeHuidiHui Ta iHTerpanbHHUH Jpocelb-e(eKTH.
PiBHOBa)kHa Tedis ra3y 3i 3BepIUEHHAM TeXHIYHOI poboTH. PoboTa cCTUCHEHHS Ta3y
B iJleanbHUX KoMIIpecopax 06'emHOro i auHamiyHoro tumy. JlificHa po6ota
peanbHUX KOMIIPECOPIB i JeTaH/epiB.

. Tennosa mamyHa; BU3HAYEHHS {1 CTPYKTYPH 3 BAKOPUCTAHHSIM IIEPIIOTO i IPYroro
3aKOHIB TepMoAuHaMikd. [Ipsmuii i oOepHeHMI LMKIH, TEIUIOBMH JBUIYH i
TerioBui Hacoc. [{ukn Kapno ta ioro KK/I. Meronu nopiBHSHHS piBHOBaXHUX
LMKJIB. 3arajbHe IMPaBUIIO OJEpP)KaHHS BHCOKOE(PEKTUBHOIO LUKIY TEILIOBOIO
asuryHa. Ilukinu rasorypOinHux ycraHoBok. [luknum asurysis: Otro, Jluzens,
Tpunxknepa; ix KK]| ta cniBcraBneHHs. Pi3HOBUIM TEIIOBOr0 HAcocCy: MPUCTPOI
11 OXOJIOJPKEHHS Ta 00irpiBy, TpaHcHOpPMaTOPH TEILIOTH.

. OcobnuBocTi onucy cucteM 3 Ga3oBUMH Nepexonamu. PiBHSIHHS Mepepo3noiny
¢a3. IlpaBuno a3 I'i66ca. Dazosi miarpamu. MexoBi KpUBi, KPUTHYHA TOUKA.
Tennosuii edekr dazoBoro nepexony. Ilapamerpu a3z Ha MexoOBiil KpuBiii.
Piusnns Knaneiipona-Knay3iyca. [Tutomuit 06’ em, eHTaNbIIis Ta €HTPOITis apy
Ta PIAMHYU Ha MeXOBIi# KpuBiil. /IBodazosa 3ona. CTymiHb CyXOCTi.



. Bonore nositpsi. Kanopudsi BnacTHBoCTi Bostororo nositps. [liarpama «eHTabis
— BOJIOTICTB» BOJIOTOrO MOBIiTpsi. TepMOaMHAMIYHI NPOIIECH y BOJIOTOMY TOBITPI.

. Iuknu mapotyp6Ginnux ycranoBok. L{ukn KapHo Ta Horo TexHidyHa peani3alfis.
[{uxn Penkina mpocTuit i 3 neperpiBom napwu.

Jlitrepatypa

. Bynsuapa O.®. Texuiuna tepmoauHamika. - KuiB: Texnika, 2001. — 320 c.
[https://www.twirpx.com/file/142336/] (poc.) (ykp.) — Ilepernsnyra: 9 BepecHs
2020 p.

. TexniuHa TepMoaMHAMiKa : MiApydY. A CTy/AeHTiB eHepr. creim.: rpup MOH
Vkpaiau / O. ®@. Bynsuapa . - 2-re Bua., sunp. - K. - Texnika, 2006. - 320 c.
[http://www 1.nas.gov.ua/publications/books/catalog/2006/Pages/326.aspx] (poc.)
(yxp.) — [NepernsinyTa: 9 Bepecus 2020 p.

. Ilpuxonpko M.A. Tepmoaunamika Ta Tervionepenaya. HaByaspuuii mociOHuK. /
[Tpuxogsko M.A., Tepacimo I'.I'. - Pisme: HYBITI, 2008. - 250 c.
[http://ep3.nuwm.edu.ua/1847/1/078%20zah.pdf] (yxp.) — Ilepernsnyra: 9

BepecHs 2020 p.

. y6poscrka B.B. Tepmoaunamika i TeroodMmin: Hasd. noci6. / B.B.
Hy6posceka, B.1. knsap — K.: HTYY «KI1l», Bua-Bo «Ilonitexnika», 2016. —
152 c. [https://ela.kpi.ua/bitstream/123456789/28252/1/
termodynanikateploobmin.pdf]. (yxp.) —IlepernsuyTa: 13 kBiTHsa 2023 p.

. €nidanoB K. C. Tepmoaunamika i termooomin. Y. 1. TexHiuna tepMoanHaMika
[Texct] : xonem. nekuiit / K. C. €nidanos. — Xapkis : Hai. aepoxocM. yH-T iM. M.
€. Xyxkoscbkoro “Xapkis. asiail. iH-1”7, 2021. — 96 c.

2 Ilutanns 3a temorw TernooOMIHHI anapaTH
(HaliMeHyBaHHS)

1. Knacudikauis reruioodminnux anapatiB (TOA). Bumoru 1o TOA.

. OcHoBu Tennorigpasniyaux pospaxyHkiB TOA. PiBHsSHHS eHeprii 1 pyxy B
oJHOMIpHOMY HaOmmwxkeHHi. Po3paxyHok Ttemmeparyp pobouux Tin TOA mno
JOBXUHI KaHaly NpH pi3HUX rpaHrnuHuX yMoBax. TeruoHocii TOA.

. ANTOpUTMH  KOHCTPYKTOPCBKOTO 1  TEIJIOTiAPaBIivyHOTO PO3paxyHKiB
peKynepaTUuBHUX TEIIOOOMIHHMKIB TPH TNOCTIHHIH TEMIOEMHOCTI TEIIOHOCIIB.
Oco0nuBOCTI TEMJIOBUX pPO3paxyHKiB TEMI000OMIHHHKIB 3 (ha30BUM MepexoioM
TEIUIOHOCIIB. BUKOpUCTaHHS cepeaHboIorapu¢pMiuHOTO TeMIIepaTypHOro
Harfopy.

. Kputepii edekruBnocti TOA. TlopiBusiHas TOA. Meroan inTeHcHpikaLii
Terionepeaayi.

. TernooOMIHHUKN peKyNepaTHBHOrO THIy — KOXyXoTpyOuati, Tpyba B TpyOi,
I1acTUHYaTi, cripaibHi. OcoOIMBOCTI KOHCTPYKLIH Ta 3aCTOCYBaHHS.



. TennooOMiHHUKHM pereHepaTUBHOrO TUIly. | paaupHi, 3MinyBanbHi i 6apboTaKHi
Ta 0COOIMBOCTI KOHCTPYKIIiH Ta 3aCTOCYBaHHSL.

. Marepianu, sixi BUKOpucToBYt0ThCs A1 TOA. MilHiCHI po3paxyHKH.

8. TertooOMIHHMKM Ha TEIJIOBHX TpyOKaX. BHKOpHCTaHHS TermooOMiHHMKIB [Uis

OCYILIyBaHH$ MOBITPSL.

Jlitreparypa
. Yepesko O. I. Ilpouecu i anapatu xapyoBux BUpOOHUUTB: miapyunuk / O. I.
Yepesko, A. M. Ilonepeunnit. — 2-e BuaaHHs, a01. Ta BUnp. — X.: CBit Kuur,

2014.-495 c.

. BparoB A. II. TemnooOMiHHI mnpouecd Ta oOnagHaHHS XIMIYHMX Ta
HadTonepepoOHUX BUpoOHULTB. - Cymu: Bua-so Cym/IY, 2005.

. TennorexHonoriyHi mpolecu Ta yCTaHOBKH Ha 3ali3HHYHOMY TpaHcmnopTi [Teker]:
HaByabHUH nociouuk / €. B. XpuctsH, 1. B. Tutapenko; [[ninponetp. Hall. yH-T
3aj1i3H. TpaHcr. im. akaz. B. Jlasapsna. — J[Hinponerposcek, 2015. — 269 c.

. Omensuenxo O.B. TenmomacooOmiH: HaBu. noci6. / Omensuenko O.B., LiBipkyH
JI.O. — Kpuswuii Pir: JITouHVYET, 2021. - 100 c.
[http://elibrary.donnuet.edu.ua/2305/1/NP_Teplomasoobmin.pdf] (ykp.) —
[TepernsayTa: 13 xBiTHs 2023 p.

3. Iuranus 3a Temor TeroTexHiYHi BUMIPIOBAHHS i TPUJIAIN
(HaliMeHyBaHHS )

. BumiproBanHs Ta BUMiproBasibHi mpuctpoi. Buau, Metoau ta 3aco6u BUMIpIOBaHb.
Mertponoriyni XxapakTepucTHkH 3aco0iB BHMIipiB. EnexTpuuni MeTonu Bumipy
(i3UYHUX BeNWYUH. BUMIpIOBaHHS OCHOBHUX €JIEKTPUYHUX BEJTMUYHH.

. IToxubxu BuMipiB. 3aranbHi BiZOMOCTI Mpo MOXHOKK ekcriepumenTy. Oiinka
MOXHOKHM NMpsMuUX BuUMipiB. [ToeaHanus pe3ynbrarie cepii BumiproBanb. O6pobka
HenpsAMUX BUMIpiB. [IpaBuma 3a0kpyrieHHs HaOIMKEHUX YHCE]L.

. BumiproBanHs THCKy Ta BakyyMy. BHMOrm mo cucreM BUMIpHOBaHHS THCKY Ta
BakyyMy. Knacudikanis 3acobiB BUMIpIOBaHHS THCKy Ta Bakyymy. PiaunHi
npunaay THCKy. BanTtaxxonopiuseBi MmanoMetpu. JledopMantiiiHuii mpuian TUCKY.
Enextpuyni natauku tucky. [punanu st BUMipy Bakyymy.

. BumiproBannss Temneparypu. TemmepaTyphi mkand. 3acobu BUMIpIOBaHHS
TEMIIEpaTypd KOHTAaKTHMM crnocodboM. PiguHHME CKISHHE — TepMoMeTp.
Manomerpuynuii TepMmomerp. TepmoenekTpuuHuit Tepmomerp. EnexTpuuni
TepMOMeTpH omnopy. Junatomerpuuni Ta GiMeTaniyHi TepMomeTpu. OnTHuHi
METOAM BHMIpy TemmepaTypu. SlckpaBicHi mipomerpu. Komipui mnipomerpu.
Paniauiiini nipomerpu. Termtosizopy.

. BuMmipioBaHHs HIBUAKOCTI BUTpaTH PiAMHKM Ta raszy. [[HEBMOMETPHYHHUI METOJ
BMMIDIOBaHHSl [IBHJKOCTI MOTOKY. TepMOaHEMOMETPHUYHHMH METOJ BHUMIpY
IIBUIKOCTI MOTOKY. BuMiproBaHHsI BUTpaT piauH Ta rasiB. BUMiproBaHHS Mallux
BUTpAT piAMH Ta rasis.



6. Meronu BHMIpIOBaHHS BOJIOrOCTi. BHMIpIOBaHHS BOJOIrOCTI Marepiaib.
BuMiproBaHHS BOJIOTOCTI TOBITPS.

Jlirepatypa
1. B3aemo3amiHHICTB, CTaHAapTHU3allis, TEXHIYHI BHMIpIOBaHHS Ta cepTUdikalis
TpaHCHOpPTHHUX 3aco06iB: miapyuHuk / Kocenko B. A., Kagomcekuii C. B., Manuiies
B. B. — K. : VHiBepcurer «Ykpaina», 2017. — 292 c.

2. MeTtponoriuHe 3abe3rnedyeHHss BUMipIOBaHb i KOHTpouto. HaBuansHuii nociOHuk. /
Bonopapcekuit €.T.Kyxapuyk B.B., ITomxapenko B.O., Cepatox I'.B. - Binauus:
BTV, 2001. - 219 c.

3. B3aemo3zaMiHHICTB, CTaHAApTH3aLlis | TeXHIUHI BUMiproBaHHS: miapyyHuk / M.C.
Koryt. — JIsBiB: Cait, 2014. — 400 c.

4. 1llanoBanenko O.I'., Bbonmap B.M. OcHOBU eNeKTPUYHMX BHUMIPIOBaHb:
[Tigpyunuk. — K.: JIuGigs, 2002. — 320 c.

["apaHT OCBITHBOI TMporpaMu «IHXHHIPDUHI Ta eKCIUTyaTallisi TerOeHEepreTHYHUX

CHCTEMY
/ [TaBno. TAKAJI

o (niﬁnﬂc) (iniuianu Ta npizBuLLe)

[Tporpamy po3risiHyToO i ysronxceﬁlo Ha BUITYCKOBI# kadenpi Ne 205
[Tporokon Ne 5 Bix «13» Gepeszns 2024 p.

3aBinyBay kadenpu Ne 205 [TaBno. TAKAJI

umfpﬁ:) (inimiany Ta npi3BuIIe)

[Tporpamy BcTynmHOro BUNpoOyBaHHS IS 3400YTTS OCBITHBOTO CTYIEHS MaricTpa 3a
OCBITHBO-IIPO(dECIHHOIO IIPOrpaMorO «IHXKUHIpUHT Ta eKCITyaTaltis
TEIJIOEHEPIETUYHUX cUCTEM» 31 crieianbHOCTI 144 «TemioeHepreTHKa» y3romakeHo
HAYKOBO-METOAUYHOIO KoMiciero HaiioHanbHOTO aepOKOCMIYHOTO YHIBEPCHTETY iM.
M.€. JKykoBcbkoro «XapkiBCbKHi aBialliiHMii IHCTHTYT» 3 rajy3eil 3HaHb
«MexaHi4Ha iHxeHepis», «EnekTpuyHa irmkeHepis» i « Tpancnopty, «BoeHHi Hayku,
HallioHanbHa Oe3neka, Oe3neka gepxkasHoro kopaoHy» (HMK 1)

TTpotokon Ne & Bix «0( » ??ﬁ"’ﬂ -~ 2024 p.

["onosa HMK 1 |
K.T.H., JIOIL ; Cepriit HDKHUK

(HayKOBHIi CTyneHs, nocana) c) (iHiuianu Ta npizBuLLE)




