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BCTYII

AHoOTaNi"A

P03BUTOK HAayKu 1 TEXHIKH, MOCTIMHE YOCKOHAJICHHS CTAaI[lOHAPHUX Ta TPAHCIOP-
THUX TEIJIOCHEPreTUYHUX YCTAHOBOK BHMArarOTh BHCOKOi KBamidikaiii ¢axiBuiB, 1110
IPOEKTYIOTh, OyAYIOTh Ta €KCIUIYaTyIOTh LI YCTaHOBKU. Bcee 11e HeMoxinBo 0e3 0a3o-
BUX 3HaHb (PI3UYHUX MPOIIECIB, IO B1I0OYBAIOTHCS Y TEIUIOCHEPTE€TUYHUX YCTAHOBKAX.

Kypc «TemiomacooOMin» € CKIaJ0BOIO ITi€T MIATOTOBKHU 1 € 000B’SI3KOBOIO JUCITH-
IUTIHOIO IMATOTOBKM OakasiaBpiB BIAMOBITHO JO OCBITHROI Mporpamu «EHepreTuuHuii
MEHEPKMEHT» MIAroTOBKHU (haxiBIliB rainysi 3HaHb 14 «EnekTpudHa 1HXEHepish» crelia-
apHOCTI 144 «TernoenepreTukay.

Kypc nepenbayae BUBYEHHS OCHOB TEOPii TEIIOMAaCOOOMIHY SIK CYKYITHOCTI MpO-
IIECiB, IO B1IOYBAIOTHCS Y TEIJIOCHEPTETUUYHUX YCTAHOBKAX, 30KpeMa 3aKOHU Ta KiJib-
KICTh CIIIBBIJHOILIECHHS MIEPEHECEHHS TEIUIOTH TEIUIONPOBIAHICTIO, KOHBEKIIIED, BUIIPO-
MIHIOBaHHSM, TIpU (a30BHX MEPETBOPCHHSX TEIJIOHOCIIB Ta MPOIECH Ta PO3PaXyHKHU
TEMJI000MIHHUX amaparis.

Knwuoei cnoea: temiioMacooOMiH, Terjionepeaayda, TEIIONPOBIAHICTb, KOHBEK-
11151, BATPOMIHIOBAHHS, KUIIHHS, KOHJEHCAallisl, TETUIO0OMIHHUI anapar.

Annotation

The development of science and technology, the constant improvement of sta-
tionary and transport thermal power plants require highly qualified specialists who de-
sign, build and operate these plants. All this is impossible without a basic knowledge of
the physical processes occurring in thermal power plants.

The course "Heat and Mass Transfer" is a component of this training and is a
mandatory discipline for bachelors in accordance with the educational-professional pro-
gram "Energy management" specialty 144 "Heat and Power Engineering", in the field of
knowledge 14 "Electrical Engineering".

The course involves studying the basics of the theory of heat and mass transfer as
a set of processes occurring in thermal power plants, including the laws and the amount
of heat transfer by convection, convection, radiation, phase transformations and pro-
cesses and calculations of heat exchangers.

Key words: heat and mass transfer, heat transfer, thermal conductivity, radiation,
boiling, condensation, heat exchanger.



1. Onuc HaBYAJILHOI AUCHUILTIHA

OCHOBHI XapaKTepUCTUKHN HABYATLHOT MUCHUTLIIIHU «TermmomMacooOMiny) HaBeCHI
y Taom. 1.

Tabmuus 1 — OcHOBHI XapaKTePpUCTHKH HABYAJIbHOI JUCHUILTIHA

I'any3b 3HaHB, XapakrepucTHKa
HajimenyBaHH$s cneniaJbHICTh, HABYAJbHOI U CIUILTIHA
NMOKA3HUKIB OCBITHS IIpOrpama, neHHa ¢gopma | 3a04uHa popma
OCBITHIi piBeHb HABYAHHS HAaBYaHHA
. . l'any3b 3HaHb ’ ;
KinbkicTs kpeuris — 7 y ; . 0008’ 13k081 KOMNOHEHMU
14 «EjiekTpr4Ha iHMKeHepis» 0C8imHbOI npozpamu
M 1 CrenianbHICTb
OJIyJIiB — IV
Y 144 «TenJioeHepreTuKa» Lkt mpoeciiHOl MiArOTOBKH
3MICTOBHUX MOJYJiB — 3 Pik miaroroBkn
2-i*, 31 | 2-i*, 3
Cemectp
Enexrponnnii anpec PITHJ| Ocai 3%, 54 | 3-it*, 54t
Ha caiiTi YHIBepcurery: CBITHA IIpOrpaMa Jlexui
http://kb.nuos.edu.ua/Licensin «EHepreTuuHmii
o o o 45 roquH | 8 rogun
g%?20and%?20accreditation%2 MeHEeTKMEHT» -
o JlabopaTopHi podoTn
Ospecialties/tehermal-power- T ‘ 4
TOJIUH TOJTUHU
b.html on on

IIpakTu4Hi 3aHATTA

30 roguu | 4 ronuan

3arajgpHa KUIBKICTH .
Camocriiina po6ora

rogud — 210
120 rogun | 194 ronun
. L Buj xonrTpo.ro

TwxHeBUX roguH 1JI1d JCH- PiBeHb BUIIOI OCBITH:

. . KOHTpPOJIbHA
HOT OPMU HABYAHHS: nepumi [IMK, ex3ameHn

. poboTa, ek3aMeH
ayTUTOPHUX — 6; (OakanmaBpCHKUiA)
NV DopMa KOHTPOJIIO
camocTiitHoi po6otu 3BO —
8 KOMOIHOBaHa
(ycHuil KOHTPOJIb, TECTYBaHHS,
MUCHMOBHI KOHTPOJIb)
Ipumimka:

* — msg 3BO, 1110 HaBYAKOTHCSA 332 CKOPOUEHUM TEPMIHOM HaBYaHHs (BCTYI Ha OC-
HoB1 OKP «paxoBuii Monoamuii 6akanasp» 1 OKP «monoammii ceriansicT)



2. MeTa BUBYEHHSA HABYAJIBLHOI AUCHHUILIIHA

Mertoro HaBuanpHOI aucuuiuiiay «Temnomacoodomin» € popmyBanus y 3BO 3ria-
HO 31 CTaHJapTOM BHILOI OCBITH YKpaiHH, 3aTBEPIKEHUM Haka3oM MiHicTepcTBa OCBI-
v 1 Hayku Ykpaiau Ne 372 Bix 04.03.2020 p., Ta oCBITHBO-TIPO(ECIITHOO MPOTPaMOIo,
Ta OCBITHBOI IIporpaMamMi mepuioro (0akanaBpChKOro) piBHs BUIOI OCBITH «EHepreTu-
YHUI MEHEI)KMEHT)» TaKUX KOMIIETEHTHOCTEH.

Iumeepanvna komnemenmuicmos — 1K-1. 31aTHICTh pO3B’A3yBaTH CKJIaJHI 3ara-
JIBHI, CIIeLialli30BaHil 3a7a4l Ta NpakTU4YH1 IpodieMu y cdepi TEIIOCHEPTreTUKu Ta/abo
y MpoIeCi HaBYaHHS, MO IMepeadayae 3acCTOCYBaHHS TEOpid Ta METOMIB €JIEKTPUYHOI
1HXKEHepii, 1 XapaKTepHU3yeThCI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3azanbhi KOMNEemMeHmHOCmi:

3K 3. 31aTHICTh BUMTHCS 1 OBOJIOJIIBATH CYYaCHUMU 3HAHHSIMU;

3K 6. 31aTHICTH 10 TIONIYKY, OOpOOJIeHHS Ta aHalli3y iH(popMallii 3 pi3HUX JIKe-
per;

3K 9. 3naTHICTb npuitMaTH OOTPYHTOBAH1 PillICHHS.

CneuyianbHi KOMnemeHmHOCMi.

@K 4. 31aTHiCTh BUSBIATH, KIaCU(]IKyBaTH 1 OI[IHIOBATH €(PEKTUBHICTH CUCTEM 1
KOMITOHEHTIB Ha OCHOB1 BUKOPUCTAHHS aHATITUYHUX METOIB 1 METO/IIB MOJICIIFOBAHHS
B TEIUIOCHEPreTUYHIN ramy3i.

3aBaaHHS BUBYCHHS JUCIUIUTIHU — ()OpMYyBaHHS 3HAHb MPO MPOIECH Mepeadi Te-
IUIOTH B TBEPAMX TUIAX Ta Yy NOTOKAax razy Ta piiiHU, PO MPOLECH MAaCOOOMIHY Yy JABO-
(da3zoBUX cepeloBUIIaX Ta MPO MPUHIMIKM PO3PAXYHKIB MEPEHOCY TEIUIOTH B €IEMEHTaX
TEIUIOEHEPTEeTUYHUX YCTaHOBOK.

3. IlepenymoBH /i1 BUBYEHHS M CHHUILTIHA

[TepenymMoBaMu U1 BUBYCHHS JaHOI JUCIUILUTIHU € TUCHUILIIHU: «Buma mare-
Matukay, «Dizukay, «Ximis» Ta « TexHiuHa TepMOIUHAMIKAY.

4. OuikyBaHi pe3yIbTaTH HABYAHHA

BuBueHHs HaBYaNBHOI MUCIUIUIIHY TIepeadadae hopMyBaHHs Ta po3BUTOK y 3BO
TaKWX pe3yNbTaTiB HABYAHHS:

IIP 1. 3HaTu 1 pO3yMITH MaTE€MaTUKy, (PI3UKY, TEIUIOMAacOOOMIH, TEXHIUYHY Tep-
MOJIMHAMIKY, Tipora3oAuHamiky, TpaHcopmalito (IepeTBOPEHHS) €HEPrii, TEXHIUHY
MEXaHIKy, KOHCTPYKLIIHI MaTepiaial, CHCTEMH aBTOMaTU30BAHOI'O IPOEKTYBAHHS B Te-
IJIOTEXHII, HA PIBHI HEOOX1THOMY JIJIS IOCATHEHHS pe3yJIbTaTiB OCBITHBOI IIPOTPaMU;



ITP 5. O6upartu i 3aCTOCOBYBATH MPUIATHI TUIIOBI aHATITUYHI, pO3PaXyHKOBI Ta
EKCIIEpUMEHTAIbHI METOJIM; TMPABWIBHO IHTEPIPETYBATH PE3YJIbTAaTH TaKUX JOCII-
TKEHb;

ITP 14. MaTu HaBUYKHK PO3B’sI3aHHS CKIAAHHUX 33]1a4 1 IPAKTHUHUX MPoOIIeM, 10
nependavaroTh peaizaliio 1HKEHEPHUX MPOEKTIB 1 MPOBEASHHS TOCIHIIKEeHb B1IMOBII-
HO 10 cIierai3arii.

5. IIporpama HaBYaJIbHOI TUCUMILIIHA
Monayas 1
3micToBuit Mmonyib 1. TenonpoBignicTs
Tema 1. ®@izuuHi ocHOBM Ten1000MiHy. CTanioOHapHA TENJIONPOBIAHICTH

Jlekuist 1. Bctyn no xypcy TeromacooOminy. Metos Ta mpeaMeT TemaoMacoo-
OMiHy. 3HaU€HHA Ta 3MICT AUCHUIUTIHU. ETanu po3BUTKY Ta 3B’S30K 3 CYMIXXHUMU JIUC-
nuriiHaMu. CrnocoOu nepeHeceHHs TEMI0TH.

Jlimepamypa: [1] c. 9-13; [6] c. 5-8.

Jleknist 2. ®i3uyHUNA ONMKUC TEIIOMPOBITHOCTI. TerioTa, TeIIOBUM MOTIK, TEMIIE-
paTypHe TmoJsie, rpagieHT Temmepatryp. 3akoH Dyp’e, KoediliEHT TEIJIOMPOBITHOCTI.
JudepeHiiianbHe piBHIHHS MPOIECY TEIIOMPOBIAHOCTI Ta KpaHoOBI YMOBH.

Jlimepamypa: [1] c. 13-29, [12] c. 105-109.

Jleknis 3. CramionapHa TEIUJIONPOBIIHICT KPi3b CTIHKU OJIHO- Ta 6AraTOCIIONHI.
TemneparypHe moJie IWIOCKO1, MUIIHAPUYHOT Ta chepudHoi CTiHOK. Tepmiunmid ortip
TETJIOMPOBITHOCTI CTIHOK.

Jlimepamypa: [1] c. 29-37; [6] c. 8-10.

Tema 2. CranioHapHa TenJjionepeaaya mioCK1X, HHIIHAPUYHUX Ta ChepUuIHUX
cTiHOK. MeToau inTeHcupikanii Terionepeaayi

Jlekuisi 4. Cramionapsa teruionepenaya. [lnocki, numiHapudHi Ta chepruyHi CTi-
Hku. KoedirieHnT Teronepeaadi Ta TepMIYHUAM OMip Teruionepenadi. PiBHAHHS Teruio-
nepenayi. Teruiosa 1307s11is1, BUOIp MaTepiary 1301111

Jlimepamypa: [1] c. 34—44; [6] c. 19-29.



Jlekuis S. InTencudikaiiisa terwonepenayi METoAaMu MiABUIICHHS KOeDIIIEHTIB
TETJIOB1I/1a4l Ta 301IBIICHHS TOBEpXHI Terutonepeaadi. OpeOpeHHs moepxHi. Teriorn-
poBiaHICTh TIOCKOT0 pedpa. EdexkruBnicts pedpa. Koedimient opedbpenns. Temmomnpo-
BIJIHICTb KpYyIJIOrO pedpa.

Jlimepamypa: [1] c. 45-54.

Jlekuis 6. Ternnonepenaya opeOpeHux cTiHOK. Buaum opedpenux crtiHok. Po3pa-
XYHKHM Teruionepeaadi opeOpeHuX CTIHOK. TerionpoBiHICTh Ta TeIulonepeaayda Mnpu
HAsIBHOCTI BHYTPIIIHIX HKEPEs TEIIOTH.

Jlimepamypa: [1] c. 58—66; [6] c. 29-40.

Tema 3. HecranioHapHa TenionpoBiIHICTh

Jlekuis 7. Hecramionapua rertonposinnicts (HCT). 3HaueHHs nepexiIHUX Ter-
noBux mpoiieciB B enepretuili. Bunu HCT Ta ananitTuuHa noctaHoBKa 3aj1ayul. AHaIITH-
YH1 PIMICHHS I IUIOCKUX Ta LWJIIHAPUYHHUX CTIHOK (CHMETpUYHA TEIUIOBA 3a7aya).
AmHani3 pimenss, kputepii TeraoBoi nmogiorocti Ayt nporecie HCT. Busnauenns ter-
JIOTH, 10 MABOAUTHCS 10 TUT HeoOMexkeHuX KiHieBux po3mipiB. HCT y Timax oomexe-
HUX KIHLIEBHUX PO3MIpIB.

Jlimepamypa: [1] c. 66—68; [6] c. 66—78.

Jlekuist 8. PerymnsipHuil TerioBuil npouec. PerynspHuiil TeNnaoBUil pekuM Ta Horo
MaTeMaTuyHuil onuc. Temn oxonomkenus. Teopemu Konapar’eBa. 3acTocyBaHHS T€O-
pii peryjaspHOro peXUMY J10 BU3HAYEHHS KOE(]IIIEHTIB TEIUIOBiAAa4l Ta Terodi3nd-
HUX BJIACTUBOCTEU. MeTou pilieHHs 3a71a4 TeTUIONPOBIIHOCTI.

Jlimepamypa: [8] c. 28-36.

3micToBUl MOyJb 2. KOHBEeKTMBHMI TeMI000MiH
Tema 4. @i3UYHUI TAa MATEMATHYHHUN ONHUC KOHBEKTUBHOI'O TEIJIOOOMiHY

Jlekuis 9. Konsekiis temnotu. @i3uuHuii onuc npouecy. GakTopu, M0 BIUIMBA-
I0Th Ha KOHBEKIIIIO. Bunu konpekiii. Cuctema audepeHiialibHuX PiBHSIHb KOHBEKTHB-
HOTO TeruiooOMiHy eHeprii, pyxy (Has’e-Ctokca), cyniapHOCTI Ta TeroBianadi. Kpa-
HOB1 YMOBH.

Jlimepamypa: [1] c¢. 37-53, [12] c. 115-119.

Jleknist 10..OcHOBHI TIOJIOXKEHHSI TEOPii TEIJIOBOI MOIOHOCTI. YMOBHU Ta Teope-
MU TeTu10Boi moaibHocTi. Uncena moioHOCTI, METOIU X OTpUMaHHS Ta (I3UYHUN 3MICT.
VY3araapHEHHS MTOCHTITHUX JJAHUX HA OCHOBI Teopil moaiOHOoCTI. MeToaun eKcriepuMeHTa-
JHLHOTO BHU3HAYCHHS Ta OCEPEIHCHHS KoedimieHTIB TerutoBiamadi. OnepKaHHs PiBHSHb



nonioHocTi. TeroBe MoIeTIOBaHHS Ta METOIM aHANIOTIB TpotieciB. CydacHi MpUKIagH1
naketu CFD-MozentoBaHHs, IPOIIeCiB KOHBEKTUBHOTO TETNIOOOMIHY.
Jlimepamypa: [1] c. 53—-63; [11] c. 50-57; [12] c. 119-126.

Tema 5. BijibHA KOHBEKIifl TeIIOTH

Jlekuisi 11. BiibHa koHBekiliss. OCHOBHI (paKTOPH, 110 BIUIMBAIOTh. XapaKTep py-
Xy pIAMHU. AHaJITUYHA TOCTAHOBKA 3a/1ayl Ta ix pimeHHs. KpurepianbHi piBHSAHHS 175
PO3paxyHKy TEIUIOBIAa4l MpH BIIbHIM KOHBEKIlT Ha CTIHKAaX Ta TOPU3OHTAIBHUX TPY-
0ax. BibHa KOHBEKIIisl B Tpoliapkax. EKBiBaJleHTHa TEIJIOMPOBIAHICTh, KpUTEpiaabHI
PIBHSIHHS BIJIbHOT KOHBEKIII1 B MpOIIapKax.

Jlimepamypa: [1] c. 63-70; [8] c. 36-40, 49-59.

Tema 6. Bumymena koHBekuisi. 3a1a4i 30BHIIIHBOI0 TA BHYTPIIIHBOI0 00TiKaHHSA

Jleknis 12. BumynieHa KOHBEKIIS MIPU MOB3/I0BKHbOMY OOTIKaHHI CTIHOK. I'111-
POJMHAMIYHMIA Ta TEIJIOBUW I'paHU4HI mapu. Pexumu pyxy. IHTerpanbHe CIiBBIIHO-
IIEHHS. AHAJIITUYHA TOCTAHOBKA 3aja4i Ta 1i PillICHHS.

Jlimepamypa: [1] c. 70-74; [8] c. 49-50.

Jleknist 13. OcHOBM TiApoAuMHAMIYHOI Teopii TeriooOMiHy. JlamiHapHa Tewis,
nepexia 10 TypOyiaeHTHOro pexuMy. KpurepiaibHi piBHSIHHS.
Jlimepamypa: [8] c. 49-55.

Jlekuist 14. TerooOMiH KOHBEKII€O y TpyOax 1 kaHamax. OcoOMMBOCTI Pyxy 1
TEMI000MiHy B KaHanax. Pexxumu pyxy. KpurepianbHi piBHSHHS TEIIOBIIIa4dl B TPY-
0ax 1 karanmax. TemtoBiggada B KaHAIaxX HEKPYTJIOi (hOpMH Ta 3ITHYTUX TpyOax.

Jimepamypa: [1] c. 76-79; [6] c. 54-56.

Jlekuis 15. TernooOMiH mpu nonepeyHoMy OOTikaHHI TpyO Ta myukiB TpyO Ilo-
nepeuyHe oOTIKaHHS KPYrjoro HMIHApa. 3MiHA XapaKTepy Teuli Ta IHTEHCUBHOCTI Tell-
JOBIJIaY1 IO MEpUMETPY LMIiHApa. Po3paxyHKOB1 KpuTepiaibHi 3ai1ekHOCTI. OCHOBHI
TUIW My4YKiB. Xapakrep pyxy B nmydkax. Emmipuuni Gopmynu 1 po3paxyHKy TEIIo-
BiJiJ1aul 1 T1PaBIIYHOTO OMIOPY MYYKiB TPYyO.

Jlimepamypa: [1] c. 79-84; [8] c. 46—49.



3micToBuit Mmonyib 3. Tenmnomacoo0Min npu ¢a3oBUX NepeTBOPEHHSIX.
BunpominoBanua tensiotu. Temn1000MinHI anapaTu

Tema 7. Tenmmomacoo0MiH npu ¢a3oBUX NepeTBOPEHHAX

Jleknisi 16. TeriooOMiH npu KOHJEHcallli mapa. Bumu nponecy KOHIEHcAIlli:
IUTIBKOBA Ta KpaIUIMHHA, 00’€MHa Ta moBepxHeBa. Tepmiunuil omip. KonaeHcanis Ha
BepTUKaIbHINA TOBepxHi. 3anaua Hyccenpra. KonneHcailis Ha TpyOax 1 30BHI TpyO. Pe-
KUMHU KOHJIeHcallli. BB pizHux (aktopiB Ha KoHAeHcalio napu. KpurepianbHi piB-
HSTHHS.

Jlimepamypa: [1] c. 87-92; [6] c. 250-259.

Jlekuis 17. TeriooOMiH npu KUMiHHI piauHA. MexaHi3M nporecy KumiHHdg. by-
JTH0AIIKOBE 1 IJIIBKOBE, 00’ €MHE Ta MOBepxHEBe KUMiHHA. [Iporiec KUMiHHS Y BEIUKOMY
00’emi Ta HeOTPITOT pianHK. Po3paxyHKu MpoIiecy KUMiHHA. 3aleKHICTh TYCTUHU Tell-
JIOBOTO MOTOKY Ta KoedillieHTa TEIJIOBIIaul Bij TemiepaTypHoro Hamopy. [lepimia ta
Jpyra Kpu3a KAIiHHSA. EMIIIpUYHI Ta KpUTepiaiabHl pIBHSIHHS ISl PO3PAXyHKY MPOLIECIB
kummiaAs. [Ipoliec KUMHHA Y BEPTUKATBHUX Ta TOPU3OHTAIBHUX MAPOTCHEPYIOUNX Ka-
Hajax. Po3paxyHKu TerioBiiayi.

Jlimepamypa: [1] c. 92-98; [6] c. 260-273.

Jleknisi 18. TenomacooOmiH. OCHOBHI TOHATTS Ta 3aKOHU TETIOMACOOOMIHY.
[Tepenecenns macu nudysiero. Konmenrpartiiiina, Tepmo- ta 6apoaudysis. dudepeniri-
aJbHI1 PIBHSHHS Ta KpaioBi yMOBH. Terio- 1 MacoBijijaya B apora3oBUX cyMimiax (Bo-
jore noBiTps). [loTpiliHa aHaIoTis MPOLECIB PyXy 1 MEPEHECEHHs TEIJIOTH 1 MacH Ta ii
BUKOPHUCTAHHS y TETNIOBUX PO3PaAXyHKaX.

Jlimepamypa: [8] c. 97-106.

Tema 8. BunpominroBaHHs

Jlekuist 19. OcHOBHI MOJOXEHHS Ta (DI3UYHUI ONMUC BUIPOMIHIOBaHHS. Buan
MPOMEHUCTUX TMOTOKIB Ta ONTHUYHI BJIACTUBOCTI TiJ. [loBepxHEBa ryCcTHHA TEIMJIOBOIO
NOTOKY Ta SCKpaBICTh BHUIPOMIHIOBAaHHSA. 3aKOHM BurnpoMmiHioBaHHs: [lnanka, Bina,
Credana-bonbimana, Kipxroda ta JlamGepTa.

Jlimepamypa: [1] c. 99-108; [12] c. 141-144.

Jleknisi 20. Po3paxyHku mporiecy BHUIPOMiHIOBaHHSA. TermiooOMiH BHUIPOMIHIO-
BaHHAM MDK TutaMu. KyToBi koedimientu. ExpanyBanus. OcoOiIMBOCTI IPoLIeCy B MOT-
JMHAIOYUX Ta BUIPOMIHIOIOYHMX Cepelax — rasax Ta napax. [I[poMeHuctuii TeraooOMiH
MDK Ta30BOIO Cepesior0 Ta CTiHKOK. CKIagHUi Ter1ooOMiH. PIBHSHHS Ta KpUTepii 1is

PO3paxyHKy BUIIPOMIHIOBaHHS.
Jlimepamypa: [1] c. 108-116; [12] c. 144-149.
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Tema 9. TensioBi Ta rigpaBJ/IivHi pO3paxXyHKH B TeIJIOOOMiHHUX anmaparax

Jlekuist 21. Knacudikamis ta Tunu TeriooOMIHHUX amapatiB. PekymneparuBHi,
pereHepaTrBHI, KOHTAKTHI Ta aKyMyJSITOpH TerIoTH. OCHOBHI PIBHSHHS JJIsl PO3paxy-
HKY TEIJI00OMIHHHKIB, TETUIOCHEPTEeTUYHOTO OaTaHCy Ta TeIUIoNepe1ayi.

Jlimepamypa: [1] c. 146—150; [6] c. 78-94.

Jlekuis 22. MeTtonu TemioBUX po3paxyHKiB. KOHCTpYKTMBHUN Ta MOBIPOYHUI
po3paxyHku. CxemMu Tedii TEIUIOHOCIIB Ta BU3HAYEHHS CEPEAHBOI PI3HULI TEMIIEpaTyp
TeIJIOHOC1iB. PO3paxyHKH KiHIIEBHX 3HAUYC€Hb TEMIIEPaTyp TEIUIOHOCIIB. [HTeHCcubikaIis
Terionepeaayi B TEIMI00OMIHHUX araparax Ta oIfiHKa ix epekTuBHOCTI. OCHOBHU T1pO-
MEXaHIYHOT'0 PO3paxyHKyY TEIJIOOOMIHHUX amapariB.

Jlimepamypa: [1] c. 150-163; [8] c. 89-94.

5.1 TeMaTuuHMIi IVIAaH HABYAJBLHOI JUCIUILIIHHA

Po3monin HaBYanbHOTO Yacy 3a MOIYJSIMH HaBUYalIbHOI AuCHUILTIHM «Terinoma-
COOOMIH» HaBeJeHUM y Tad. 2.

Tabmuus 2 — Po3noaiyi HABYAJIBHOI0 Yacy 3a MOAYJISIMU

Kinekicts roanu

Hazsu JeHHa opma HaBUaHHS 3a04yHa hopMa HaBYAHHS
MOYJIIB 1 TEM TOMY YHCII TOMY YHCITi
w YChOTO y My YCHOTO pAUSLL
b ‘na6.‘ mp. ‘c.p. bl ‘J‘Ia6.‘ Tp. ‘c.p.
3mictoBuid Moayib 1. TenJionpoBigHicTh
Tema 1. @i3uuHI OCHOBHU TETNIOOOMIHY.
; v Yool as 6| 4|4 1125 1] -] 1|23
CranioHapHa TeIJIONPOBIAHICTb
Tema 2. CranionapHa Teruionepeaaya
TJIOCKUX, IIITIHIAPUIHUX Ta CHEPUIHUX CTi- 27 6 B 4 1171 27 1 1 1 |24
HOK. MeToau inTeHcu(ikauii Termonepena-
gi
Tema 3. HecramionapHa TemIonpoBi-
23 4 | 2 4 13| 23 1 1 - 121

HICTb

Pa3om 3a 3mictoBum moaysaem 1: 75 (16 | 6 | 12 |41 | 75 | 3 | 2 2 |68

[\

3micToBui MOyb 2. KOHBEeKTHBHHUI TeNJIO0OMiH

Tema 4. Pi3uyHUN Ta MATEMATUYHUNA

. 20 4 - 2 |14 ] 20 1 - 1 |18

OIMMC KOHBEKTHBHOT'O TEIIOOOMIHY
Tema 5. BinbHa KOHBEKIiS TEILUIOTA 23 2 2 4 15| 23 1 1 — |21
Tema 6. Bumymniena konBekiiis. 3agadi 30- 3 ] ) 4 1181 32 T

BHIIIHBOT'O T BHYTPIIIHHOTO OOTIKAHHS

Pa3om 3a 3mictoBum moayanem 2: 75 |14 | 4 | 10 [ 47| 75 | 3 | 1 1 170
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[TpogoBxeHHs Ta0d. 2

Kinekicts roans

Hazssu JneHHa (hopmMa HaBYaHHS 3a04yHa (hopMa HaBYAHHS
MOJIYJIIB 1 TeM y TOMY 4YHCJI y TOMY 4YHCJI
yCBOTO yChOTO
n |ma6.| mp. [c.p. n | ma6. [ op. [c.p.

3microBuit Moayih 3. TemmomacoooMiH npu ¢Ga3oBUX NepeTBOPEHHSIX.
BunpominwBanns Temotu. Tenyioo0MinHI anapaTu

Tema 7. TeromacooOMiH Tipu Ga3oBHUX 4 6 | 3 4 1111 24 1 B 1 120
MIEPETBOPEHHSIX

Tema 8. BunpominioBaHHS 18 4 | 2 2 | 10] 18 1 1 - |16

Tema 9. TerutoBi Ta rizpaBiiddi po3paxy- 13 s _ 12 111! 18 S R N P

HKH B TEIUIOOOMIHHHUX amaparax

Pa3zom 3a 3micToBum moayiaem 3: 60 | 15| 5§ 8 (32| 60 2 1 1 |56

Ycnoro roquu: | 210 | 45 [ 15| 30 [120] 210 | 8 4 4 (194

IHpumimku: 1) nus 3BO 3a04nH0i opMu HaBUYAHHS BUKIAAAIOTHCS OTJIAIOBI JIEK-

1ii 32 TeMaM# MOJYJIiB y 00csrax BiMOBITHO 10 TaOm. 2;

2) 1 — nekuii; 1a0. — 1abopaTtopHi poOOTH; MpP. — MPAKTUYHI 3aHATTS;
C.p. — caMocTiifHa po0oTa;

3) ns 3BO 3aouHOi (hopMU HABUAHHS, 1110 HABYAKOTHCS 3a CKOpOYE-
HUM TepMiHOM HaBuaHHs (BcTyn Ha ocHOBI OKP «daxoBuit monomamumii GakamaBp» i
OKP «monoamuii criemiamicTy), jJadopaTopHi poOOTH TMEPEHOCATHCS Ha CaMOCTIMHY
IPOPOOKY.

5.2 Temu JadopaTopHUX POOIT

[lepenik Tem nabopaTopHUX poOIT HaBYANBHOI TUCHUILTIHUA «TermioMacooOMiny»
HaBe/ieHu# y Tad. 3.

Ta6muis 3 — [epenik Tem JJadbopaTopHUX poodiT

KinpkicTs roguu

N HasBa temu JCHHA 3a04Ha

3/ dopma | dopma
HABYaHHS |HABYAHHS

3microBuii Mmonyib 1. TenonpoBiaHicTh
Berynae 3aHATTS. [HCTpyKTaxK 3 TEXHIKM OC3MEKH Ta IMOXKENKHOT 0e3-
neku. MeToinKka BUKOHAHHS JIabopaTopHUX poOiT. Bumoru 1o hopmu )
NPE/ICTaBJICHHS 3BiTY.
Jlimepamypa: [5] c. 34
JlaGopaTopHa po6ora Ne 1. BusnaueHHs1 koedilieHTa TEIIONPOBI-
2 | HOCTI TBEPAMX TiJI METOIOM ILIOCKOTO ILapy. 2 1
Jlimepamypa: [5] c. 4-10
JlabopaTopna po6ora Ne 2. BusnaueHns koedirieHTa TemMmepary-
POIIPOBITHOCTI, TEIUIONPOBIIHOCTI Ta TETIOBIJaul METOOM PETYJIsp- ) 1
HOTO PEXKHUMY.
Jlimepamypa: [5] c. 10—19
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[TponoBxeHHs Ta0. 3

KinekicTs roauu

Ne JICHHAa | 3a04Ha
HazBa Temu
3/m dopma | dopma
HABYaHHS |HABYAHHS
3mictoBuil MoyJb 2. KOHBEeKTUBHHUI Temi1000MiH

JlaGopaTopHa po6ora Ne 3.1. BuBueHHs TeruoBia1adi BEpTUKAILHOI

4 | mIacTUHU 10 BUTLHOTO TIOTOKY MOBITPSL. 2 --
Jlimepamypa: [5] c¢. 19-31
JlaGopaTopHa po6oTta Ne 3.2. BuBueHHS TEIUIOBI/1a4i BEPTUKAIb-

5 | HOTrO IUITIHApPA 10 BUTBHOTO TIOTOKY TIOBITPSI. 2 1
Jlimepamypa: [5] c. 31-34
3microBuit Mmoayib 3. TenmomacooOMiH npu (pa30BUX MePeTBOPEHHSIX.

BunpominioBanHs Tenaotu. Tenm1oo0MiHHI anmapaTu

JlaGopaTopHa po6ora Ne 5. JlocniKeHHS TETJIOBIAa4i IPH KOH-

6 | meHcamii BOASHOT Iapu HAa MOBEPXHI TOPU30HTAIBHOI TPYOH. 3 --

Jlimepamypa: [5] c. 3542

JlabopaTopna po6ota Ne 6. Bu3znaueHHs IHTErpaJIbHOTO CTYTICHS

7 | YOPHOTH TBEPJOTO TijIa KAIOMETPUYHUM METOIOM. 2 1
Jlimepamypa: [5] c. 42-57

Pa3om: 15 4

5.3 Temu NpakKTUYHUX 3AHATH

[Tepemix TeM MpPaKTUYHWUX 3aHATh HABYAIBHOI MUCHUILIIHU «TerromacooOMiny»
HaBeJIeHU# y Tao. 4.

Ta6muis 4 — [lepenik TeM NPpaAKTHYHUX 3aHATH

KinekicTs roauu

Ne JICHHa | 3a04YHa
Hassa Temu
3/m dopma | dopma
HaBYaHHS |HaBYaHHA
3microBuit Mmoayib 1. TemonpoBiaHicTs
OCHOBHI TIOHATTS Ta BU3HAYCHHS JUCHUIUTIHA. METO/ KA MPOBE/CH-
1 | HsI IPaKTHYHKX 3aHATH TA MOTOYHOT'O MOIYJIHHOTO KOHTPOJIIO. 2 —
Jlimepamypa: [2] c. 9-18; [4] c. 3-5
BupimeHss TUIIoBUX 3a/1a4 31 CTalliOHAPHOI TETUIOMPOBITHOCTI Ta Te-
2 | mronepenadi. 2 _

Jlimepamypa: [4] c. 6-11
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[TponoBxeHHs Tad. 4

KinekicTs roauu

No JICHHAa | 3a04Ha
HazBa Temu
3/m dopma | dopma
HABYAHHS |HABYAHHS
KonTpoabHa pobora 3i cranionapnoi rensionpoBignocti (KP1).
3 i . - 2 1
imepamypa: [4] c. 11-13
KonTpoabHa pobdora 3i cranionapHoi Temionepenayi (KP2).
4 i . - 2 1
imepamypa: [4] c. 14-17
Bupimensst THmoBux 3ama4 3 opeOpeHHs, BHYTPIIIHIX HKEPEI TEII0-
5 | TH Ta HecTalioOHAPHOT TEIUIONPOBIIHOCTI. 2 -
Jlimepamypa: [4] c. 17-21, c. 24-26
KonTpoJsbHa po6oTa 3 opeOpeHHsl, BHYTPIIIHIX JKepeJ1 TeNJI0TH
6 | Ta mecranionapuoi Temronposignocri (KP3). 2 —
Jlimepamypa: [2] c. 79-82; [4] c. 21-24, ¢. 26-28, c. 37-39
7 Ilomounuit mooynvnuii konmponw (IIMK1) 3a 3micmosum moody- ) 3
aem 1
3mictoBuil MOy b 2. KOHBEeKTUBHU Tem1000MiH
BupimeHnsst THIIOBHX 3a/1a4 3 T€OPii TEIUIOBO1 MO1I0HOCTI Ta BIILHOT
8 | xoHBeKmii. 2 —
Jlimepamypa: [4] c. 3943, c. 6670
KonTtpoabHa podoTa 3 Teopii Tena0Boi moaiOHOCTI Ta BLUIbHOI
9 | konsekuii (KP4). 2 1
Jlimepamypa: [4] c. 4347
10 Bupimensst THIIOBHX 3a/1a4y 3 BUMYIIIEHOT KOHBEKITi. ) B
Jlimepamypa: [4] c. 47-63
11 KonTpoasbHa po6ora 3 BumymeHoi kousexkuii (KP5). ) B
Jlimepamypa: [4] c. 63—65; [2] ¢ .69-73
12 Ilomounuit mooynvnuii konmponw (IIMK2) 3a 3micmosum moody- ) 3
aem 2
3microBuit Mmoayib 3. TenmomacooOMiH npu (pa30BUX MePeTBOPEHHSIX.
BunpominioBanHs Tenaotu. Ten1oo0MiHHI anmapaTu
BupiieHHs THIOBHX 3a/1a4 3 TEIUIOOOMiHY NPpH (pa30BUX MEPETBO-
13 | pennsx. 2 -
Jlimepamypa: [4] c. 72-80, c. 82—86; [2] c. 7578
KonTpoabHa po6ora 3 Termnoo0Miny npu ¢a3oBux nepeTrBopeH-
14 | uax (KP6). 2 1
Jlimepamypa: [4] c. 80—-82, c. 86—87
15 Ilomounuit mooynvnuii konmpons (IIMK3) 3a 3micmosum mooy- ) B
aem 3
Pa3zowm: 30 4
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5.4 Camocriiina podora

Jlo ocHoBHUX (hopm camocTiiiHOT poboTr 3BO npu BUBYEHHI 1aHOT TUCIUILIIHA
BIJIHOCATHCSI:

1) onpairoBaHHs JEKUIMHOIO MaTepialy 1 CAMOCTIHE BUBYEHHSI OKPEMHX PO3]ii-
J1B 32 JOMIOMOI'0I0 PEKOMEH0BAHOI JIITepaTypH (TEMH CaMOCTIHHOT pOOOTH 1 pEKOMEH-
JI0OBaHa JjiTepatypa HaBeneHi y Jlonatky 1);

2) miAroToBKa 0 JIA0OPATOPHUX 1 MPAKTUYHHUX 3aHSTh 1 CBOE€YACHE BUKOHAHHS
3BITIB 13 HUX;

2) MAroToBKa MPOTIATOM CEMECTPY YOTHPhOX pedepariB (Temu pedepariB BUOHU-
patothcs 13 Jlomatka 1);

3) miAroTOBKa J10 MPOMIKHOTO Ta I1JICYMKOBOTO MOJYJIbHUX KOHTPOJIIB 3HAHB;

4) BUKOHaHHS KOHTpOJIbHO1 pobotu (st 3BO 3a0un0i hopmu HaBUaHHS).

OmnpartftoBanHs JEKIIMHOTO MaTepialy MoJsrae B poOOTI 3 KOHCIIEKTOM JICKITIH.
Ha nanomy erami Tpe6a po3iOpatrcs 3 HOBUMH MOHSATTSAMHU Ta MOJIOKEHHIMH, JIOMOTTHU-
Csl PO3YMIHHS JIOTIYHOTO 3MICTY (QopMyitoBaHb. [Ipyu 1bOMy BapTO BUKOPHUCTOBYBATH
OCHOBHY 1 JJOJJaTKOBY JIITEpPaTypy, a MpH HEPO3YMIHHI OKPEMHX MUTaHb HEOOX1THO 3Be-

PHYTHCS 332 KOHCYJIBTALIIEI0 10 HAyKOBO-Neaaroriynoro nparisauka (HIIIT).
[linroroBka 10 nabOpaTOpHUX 1 MPAKTUYHHUX 3aHSITh, BUKOHAHHS 3BITIB 13 HUX
nonoMoxe 3BO 3akpinuTH TEOPETUYH1 3HAHHA 1 HA0YTH MPAKTUYHI HABUYKUA BUKOHAH-
HSl PO3PaxXyHKIB IEPEHOCY TEIJIOTH B €JIEMEHTAX TEIJIOEHEPTE€TUYHUX YCTaHOBOK.
BukoHaHHs1 KOHTPOJIBHOI pOOOTH, MIATOTOBKA 0 MIJCYMKOBOI'O MOAYJIBHOTO KO-
HTPOJIIO TTOBUHHI 3[1HCHIOBATUCS MPOTATOM yChOI'O CEMECTPY LIISIXOM IPOPOOKHU JIEK-
IIHHOTO MaTepiany 1 JiTepaTypHUX JKeper.
Po3nonin roauH caMocCTiiHOI poOOTH HaBYaNBHOI AUCHUILIIHK «TertoMacoo0-

MiH» HaBEIEHU y Ta0I. 5.

Ta6muis 5 — Po3noais roquH camocTiiiHoi po6oTH

KinbkicTh rogun
Ne Buja pooorn eHHa ¢opma 3a0uHa popma
3/m AP Hopmatus a p P
HaBYAHHS HaBYaHHS
1 | ITigroroBka 5o sekiiiaux 3aaath | 0,5 (1) ronun Ha | jekito 12 22
2 HmFOTOBKa Ao 1abopaTOpHAX 10 1 (2) ronunu Ha 1 poboTy 6 8
poliT
5 [TinroroBKa A0 MPaKTUYHUX 3a- 10 1 (2) romunu Ha 1 poSory 12 ]
HATH
3 [ligroroBka 10 MOTOYHOTO MOAY- | MIATOTOBKA JI0 KOHTPOJILHUX 15 _
JILHOT'O KOHTPOJIIO 3axoniB — 15 (30) rogun Ha
4 | IlinrotoBKa A0 €K3aMEHY 1 3axin 15 30
5 | Haniucanus pedepary 15 ronun Ha 1 poboty 4 x15=60 4 x15=60
6 | BukonanHs KOHTpOJabHOI pobotn | 10 30 roauu Ha 1 poboTy -- 66
Pazom: 120 194
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5.5 KonrpoJubHa podoTa

Kontponbna pobora nepeadayena mist 3BO 3a0unoi popmu HaBUaHHS 1 CKIlaga-
€ThCA 3 I1’ATH MPAKTUYHUX 3a7a4 (HaBejeH1 y [4]) Ta TpbOX BIANOBIACH HA TEOPETUYHI
MUTaHHS 32 MareplajaMu KO>KHOIrO 13 TPhOX 3MICTOBUX MOAYJIB (HaBeneHi y [lonmat-
Ky 2).

Bapiant KOHTpOabHOI pOOOTH OOMpPAETHCS 3T1IHO 3 Ta0J. 6 32 MOPAIKOBUM HO-
mepom 3BO B rpyni (BiANOBIAHO A0 )KypHATy aKaJAeMIYHOI IPyIIn).

Tabnuis 6 — Budip BapiaHTy KOHTPOJILHOI po00TH

Homep3BO |y | 3 1 4| 5 | 6| 7| 8|9 |10]|11]12|13]14]15
y rpymi
Howmepu 3a1a4 KOHTPOIBHOI poOOTH
1.12,]2.10,] 3.3, [1.17.]1.10,[1.18,] 1.5, [1.15,]2.11,] 1.8, [1.26,] 1.3, [1.16,]1.13,]1.25,
3.5, 142,145, (36, 4.1,]46,|34,]28,4.10,[3.11,| 2.5, | 2.9, | 4.7, | 2.7, |3.12,
6.5, 16.16,[ 5.7. 1 6.3, 151,162, 152,167,164, 71,53, |72, 6.12,] 6.6, |6.13,
8.10,|7.10,1 9.4, | 8.9, |7.13,1 9.6, | 7.8, |8.12,| 8.4, 19.10,| 7.7, | 9.5, | 8.3, | 9.8, |8.11,
11.2110.11(11.13{10.8 | 10.2 [ 11.7| 9.2 [10.14[10.9| 11.1]10.6 |[11.11] 9.1 [11.3|10.5
Homepy nutaHb KOHTPOJIBHOI pOOOTH
SMICTOBMH | o4 | 53 | 99 |21 [ 20 | 19 |18 | 17 | 16 | 15| 14 | 13| 12 | 11 | 10
MoayJib 1
3micToBHH | 39 | 3¢ | 37 | 36 | 35 | 34 | 33 |32 |31 |30 | 20|28 |27 | 26| 25
MOJYJIb 2
3MicTOBHI | 51 | 55 | 53 | 54 | 55 | 56| 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65
MOJTYJb 3
Howmep
3BO 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
y rpymi
Howmepu 3a1a4 KOHTPOJILHOI pOOOTH
2.13,]1.14,]1.20,] 1.2, [1.23.]1.9, [ 1.1, [ 1.7, [1.22,]1.19,]2.12,] 1.6, [1.11,] 1.4, [1.24,
37,126, 24,132,123, 44,]39,]22,149,|2.1,(3.10,| 4.8, | 43, 3.8, | 3.1,
76,|6.8,|75,16.11,]58,(5.6,|6.1,|5.5,|6.15,] 7.4, | 5.4, |6.10,16.14,| 6.9, | 7.3,
9.13,| 8.8, 19.12,| 8.1, | 7.9, |7.14,19.11,|7.12,] 8.7, | 9.7, |7.11,| 8.6, | 8.2, | 8.5, | 9.9,
11.6/10.13[11.12/10.7 | 11.8 | 10.3 | 11.4 | 10.4 | 10.1|11.10| 9.3 |10.10{ 11.5[10.12| 11.9
Homepn nutaHb KOHTPOJBHOI pOOOTH
3wmictoBiit | o | ¢ | 7 | g | s | 4|3 |21 |23 |4als5|6]7
MOJTyJhb |
3MicTOBUI | 4 | 41 | ap | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 49 | 48 | 47 | 46
MOJYJIb 2
3microBuit | o | gyl gy g3 | 74 | 75 | 7a |73 | 72 | 71 [ 70 | 69 | 68 | 67 | 66
MOJYJIb 3

KoHTponbHa po0OoTa BUKOHYETHCS y TOAMHU camocTiiHOi pobdotu 3BO micis
npopoOJIEHHS 1 3aCBOEHHS BChOI0 HABYAJIBHOI'O MaTepiaay JUCUUILIIHY.

KonTponbHa poboTa noBUHHA OyTH BUKOHAHA Ha apKyliax gopmaty A4, Haapy-
KOBaHa a00 HamuMcaHa akypaTHO 1 po30ipJMBO YOPHUIIOM OAHOIO KOJbOPY; PUCYHKH
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MOBUHHI OyTH BHKOHaHI 3aco0amMu MammHHOI rpadiku abo OJIBIEM 13 3aCTOCYBAHHIM
KPECISIPCHKUX MPUCTOCYBaHb, J0TpuMYytodnch Macmrady 1 JICTY.

BapTo nponymMepyBaTu CTOPIHKH 1 3QJIMLIUTH 3 MPABOI CTOPOHH apKyla MoJis HE
MeHII 30 MM 1S 3ayBayK€Hb BUKJIA1a4a.

YMoBH 335124 1 GOpMyITIOBaHHS KOHTPOJIBHHUX MUTaHb MOBUHHI OYyTH MepemnucaHi
noBHICTIO. PO3B’s3aHHA 3a7au CIiJ CYNPOBOKYBAaTH CTUCIMMH TOSCHIOBAaHHIMH Ta
JOKJIATHUMH PO3paxyHKaMH, y TUX BHIIaJKax, KOJH 1€ MOXJIHMBO, HABECTU PUCYHKH.
Heo0xi1HO BKa3yBaTHu OJMHULI BUMIpIOBaHHS BCiX (13MuHMX BenuuuH. [Ipu po3s's3an-
HI 3aJa4 MOXHAa BUKOPUCTOBYBAaTH CIELiaJibHI MareMaTtuuyHi nporpamu s EOM
(MathCad, MathLab Ta inx1m11).

BiamnoBial Ha KOHTPOJIbHI MUTAHHS TOBUHHI OyTH c(pOpMOBaHi1 3 BUKOPUCTAHHSIM
OCHOBHHX T€OPETUYHUX MOJI0KEeHb. BOHM MOBUHHI OyTH CTUCIMMU, ajle¢ BUYEPITHUMH.

[Ipu BUOOpPI po3paxyHKOBUX (HOPMYJ CIiJ pOOUTH MOCUJIAHHS HA JITEpaTypHE
JDKEpeTo, a B KiHII KOHTPOJIBHOI poOOTH HEOOX1JHO HABECTHU MOBHUM CIIMCOK BUKOPHUC-
TaHUX JKEPEI, SKUMU KOPUCTYBAIIUCS.

Hanpukinmi po6otu Tpeda mpocTaBUTH AaTy BUKOHAHHS pOOOTH 1 i IIHUC.

Skuio B poOOTI JomyIieH! HEAOMIKU 1 MTOMUIKH, TO 3BO moBUHEH BUKOHATH yCl
BkaziBku HIIII, ki 3a3HadeHi B pereHsii.

PobGoTa, BuKOHaHa HE 3a CBOIM BapiaHTOM, HE 3apPaXOBYETHCS 1 MOBEPTAETHCS
3BO 0e3 O1iHKH.

6. MeToau HAaBYAHHSA, 32CO0H TiATHOCTHKHU Pe3yJIbTATIB HABYAHHS TA METOAH iX
JAE€MOHCTPYBAHHS

MeToan HaBYAHHS: poOOTa 3 JITEPATYPOIO; MOSICHEHHS; IEMOHCTPYBaHHS; JICK-
1ist; Oecizia; UTFOCTPYBaHHS; B1IEOMETOT; JIabopaTopHa poOoTa; THCTPYKTAXK; POHTAIB-
HE OMUTYBAHHSI.

3aco0u 1iarHOCTHKHU pe3yJIbTATIiB HABYAHHS TA METOAH iX IeMOHCTPYBAHHA:
YCHI BIAMNOBI/L; KOHTPOJbHI pOOOTH; €K3aMeH; po3paxyHKOBO-TpadiuyHa poOoTa; 3a-
BJIaHHSI Ha J1abOpaTOpHOMY OOJIaIHAHHI, pealbHUX 00’ €KTaX TOMIO.

7. ®OpMH NOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIiB

JlocsiTHEeHHS cTyZieHTa OLiHI0IThes 3a 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.

[lincymMKoBa OIliHKa HABYAJIBLHOTIO KypCy BKJIIOYA€E B ceO€ OIIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OIIHKK 3aKJIIOYHOTO €K3aMeHy. Y KOKHOr0 KOMIIOHEHTa CBOSI YaCcTHHA B
3arajbHIA CUCTEMI OI[IHOK.

VY npomixknaux omniakax 3BO moxxe nHabpatu 60 6aniB (tadsm. 7). Ilig koMroHeH-
TOM TIPOMDKHHUX OIIIHOK PO3YMIIOTHCS MOTOYHI OLIIHKU MPOTITOM CEMECTpy (BUKOHAHHS
Ta 3aXUCT JJAOOPATOPHUX 1 MPAKTUIHUX POOIT, BUKOHAHHS TPHOX TECTIB MOTOYHOT'O MO-
TyJIBHOTO KOHTPOJTIO 3a MaTepiajJaMu MepIioro, Apyroro Ta TPETHOTO 3MICTOBUX MOJIY-
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niB mis 3BO nennoi ¢dopMu HaBUaHHS;, BUKOHAHHS Ta 3aXUCT JJAOOPATOPHUX 1 MPAKTHU-
YHUX poOIT Ta KOHTPOJIBHOT pobotu 11 3BO 32040l popmu HaBUaHHS).

Tabnuis 7 — MakcuMasibHi 02J11 MPOMiKHUX OLHIHOK

MakcumanbHa KiTbKICTh 0amiB
dopma KOHTPOIIIO
neHHa popma HaBUaHHS 3a04Ha (popma HaBUAHHS

BuxonanHst m1abopaTtopHuX poOiT 6 poOiT x 3 6anu = 18 6aaiB | 4 pobotu x 3 6anu = 12 6aJjiB
BuKoHaHHS TPaKTUYIHUX POOIT 6 poOiT x 3 6anu = 18 6aaiB | 4 pobotu x 3 6anu = 12 6aJjiB
[ToTounuii MOy THHHI KOHTPOJIb 3 I[IMK x 8 GaniB = 24 6aau -
BukoHaHHS KOHTPOJIBHOT poOOTH — 1 po6ota x 36 GaxniB = 36 6aiB

Ycboro: 60 60

3BO nenHoi Ta 3a04HO1 (hOpMU HABUAHHS CKJIAJIAIOTh 3aKJIIOYHHUI ek3aMeH. [1u-
TOMa Bara €K3aMeHy B 3arajbHii cucTeMi oIiHoK — 40 GariB.

IIpaBo 3/1aBaTH 3aKJIFOYHMM €k3aMeH HajaeTbesa 3BO, akuil 3 KOXKHOTO BUAY MO-
TOYHOTO MOJYJIbHOTO KOHTPOJII0 Habupae He MeHIne 60 % Big MaKCMMaIbHOI KIJILKOCTI
Oauis.

3apaxyBaHHsI KPEIHUTIB HaBYAJbHOIO KYpPCYy MOJIMBO TUIBKHM IICIS JOCSTHEHHS
pe3yibTaTiB, 3alNIAHOBAHUX POOOYOI0 MPOrpaMOr0 HaBYAJIbHOI JUCUMILUIIHU, IO BUpa-
KAETHCS B OJIHIH 3 MO3UTUBHUX OIIHOK, Mepen0aueHUuX YUHHUM 3aKOHOJIaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJbTATiB HABYAJIbHOI XiSlJIHOCTI 3100yBayiB BUIIOI OCBITH
Ta IX ONiHIOBAHHS
Jlabopamopni poo6omu
Kpurepii ormiHtoBaHHs J1abopaTopHUX poOIT HAaBeNIEeHI y TabI. 8.

Tabmuus 8§ — Kpurepii oniHoBaHHs1 J1abopaTopHHUX PoOiT

ban Kpurepii oriHroBaHHS

3 Pobota BukoHaHa y BCTaHOBJICHUH TepMiH. BukoHaHa caMOCTiifHO, YiTKO C(OPMYITbOBaH1
111711, 3aBJIaHHS Ta TIMOTe3a JOCIIIKEHb. 3aCTOCOBYBAIUCS KOPEKTHI METOIH 0OPOOKH
OTPUMAaHUX PE3yJIbTaTiB. Y BUCHOBKAX MPOBEACHA KOPEKTHA IHTEPIPETaLlisi pe3yIbTaTiB

2 Po6ora BukoHaHa y BcTaHoBiIeHHH TepMiH. 3BO BHKOHYE 1a60opaTOpHy pOOOTY 3TiTHO 3
IHCTpYKIIi€to, iHOA1 micist koHncybTanii HIIIT; onucye coctepexenHs; CKIaaae 3BiT, 110
MICTHTh HETOYHOCTI Y BUCHOBKAX Ta HEBEJIMKI HOMUJIKH

1 Po6oTa BukoHaHa 3 TOPYIICHHSAM BCTaHOBIIEHUX TepMiHiB. 3BO BUKOHY€ 1ab0opaTopHy
po6orty mia kepiBauirrBoM HIIII; cknaaeHuit 3B1T MICTUTh HETOYHOCT] Y BUCHOBKAX Ta I10-
MUJIKH

0 Po0oTa He BUKOHYBajacst
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Ilpakmuuni pooomu
Kpurepii oLiHIOBaHHS IPaKTUYHUX POOIT HaBeAeH1 y Ta0. 9.

Tabmuus 9 — Kpurepii oniHIOBaHHSI MPAKTUYHUX POOIT

ban Kpurepii oiHIOBaHHS

3 3BO camocTiitHO BUKOHAB MIPAKTUYHY poOOTY Ta 100pe BOJIO/i€ MaTepiasoM BiIOBITHO 10
TEMH IPAKTUYHOI'O 3aHSTTS

2 [IpakTryHy poOOTY BUKOHAHO B OCHOBHOMY BipHO, 3BO Mae ysBneHHs mpo 0a30BUil MaTe-
piaj BiAMOBIAHO IO TEMH MPAKTHYHOTO 3aHATTS

1 [IpakTuuna po6oTa BUKOHaHAa 3 CyTT€BUMHU oMuikaMu, 3BO mae ysBieHHs po 6a30Buil
Martepiajl BIAMOBIAHO 10 TEMH IIPAKTUYHOI'O 3aHSITTS

0 Pobora He BUKOHYBajacs

Konmponwvna poooma (013 3BO 3aounoi hopmu naguamnms)

Kontponbna pobota miast 3BO 3a0un0i hopMu HaBUaHHS BKIIIOYAE I1°SITh 3a7a4 Ta
TPHU TEOPETUYHI MUTAHHS 3a MaTepiajJaMu KO>KHOIO 13 TPbOX 3MICTOBUX MOJYJIIB. Mak-
cuMasbHa KUTbKICTh 0aiB, siki Habupae 3BO, cknagae: 3a mpaBWIbHY PO3B’sI3aHy 3a/1a-
yy — 6 0aJiB 1 3a MpaBUJIbHY BIANOBIAb HA 3alIUTAHHA — 2 OaiH.

Kpurepii oLiHIOBaHHS SKOCT1 PO3B’SI3aHHS 3a7a4l KOHTPOJIbHOT poOOTH HaBeAEeH1
y 1a6:. 10.

Ta6mui 10 — Kpurepii oniHiOBaHHSI SIKOCTI po3B’si3aHHs 3a1a4i KOHTPOJIb-
Hoi poooTu (1 3amaya — 6 GaniB)

ban KpuTepii orintoBanHs
6 3amayda po3B’s3aHa MPaBHIIBHO, MIATBEPKEHA BIATIOBIAHUMH PO3paxyHKaMH Y BUTIISII
dbopMyII, UTFOCTPATUBHOTO MaTepially, BKJIFOYA€E aHalli3 Ta He0OXiIHI BHCHOBKH
5 3agaua BUpILIeHA 3a MPAaBUIIBHUM allTOPUTMOM, BCl (pOpMyIIN 3amKcaHi BipHO, € LTIOCTpa-

TUBHUU MaTepiaj, HeOOXIJHMI aHai3 1 BACHOBKHU. AJle BHACIIJIOK JAOIMYyIIEHOT HE3HAYHOT
MOMMJIKH BIJIIOBI/Ib Y YHC/IaX HE CIIBIAAA€ 3 KOHTPOJIBHOIO

4 Xiz pimeHHs 3a/1a4i B UIOMY BipHHH, ajie MPHITyIIEeHa IMeBHA KUTBKICTh APiOHA TOMUIIOK,
BIJINOBIJIb HE CITIBIAJA€ 3 KOHTPOJIBHOO, aHAII3 i BUCHOBKH HEMOBHI
3 OO0panwnii HepaBWILHUI aJTOPUTM PO3B’SI3aHHS 3ajadi, MPHUITYIIEHA BEJTHUKA KiTbKICTh

rpyOuX MOMMJIOK, BiJICYTHI LTFOCTPAaTHBHUN MaTepia, aHajli3 1 BACHOBKH
0 BigcyTHe po3B’si3aHHs 33124l

Kpurepii OLIHIOBaHHS SKOCT1 BIANOBIJI HAa TEOPETHUYHI MUTAHHS KOHTPOJBHOI
poOoTu HaBeneHi y Tabm. 11.
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Tabmuus 11 — Kpurepii oniHioBaHHs IKOCTI BiiNOBiAi HA TeopeTUYHi MUTAH-
HSl KOHTPOJIbHOI po6oTH (1 nmutanHsg — 2 Ganm)

ban Kpurepii oriHroBaHHS
2 BianoBigs Ha MUTaHHS MOBHA, MIATBEPKEHA BIAMOBIAHUMH (POpMYTIaMH Ta 1TFOCTPATUB-
HUM MaTepiajioM, BKIIOYA€E aHali3 Ta ApryMEHTOBAaHI BUCHOBKHU
1 BiamnoBigs Ha mUTaHHS JOCTATHHO MOBHA, YACTKOBO MIATBEPXKEHA BiAMOBITHUME QOpPMY-
JIaMU Ta UTIOCTPATUBHUM MaTepiajJoM, MICTUTh MIEBHY KIJIBKICTh APIOHUX TOMMJIOK
0 BianoBigs Ha muTaHHS HeMpaBUiIbHA a00 BIACYTHS

Ilomounuii MoOy1bHUL KOHMPOJTb

[ToTounuii momynpHUI KOHTpOIb A 3BO nennoi ¢popmu nependadae BUKOHAH-
Hs Tphox TectiB (IIMK1, TIMK2, [IMK3) 3a maTepiaiaMmu KOXHOTO 13 TPhOX 3MICTOBUX
moayniB. KoxkeH TecT BKJIIOYAE JIeB’SITh KOHTPOJBHHX MUTaHb Ta OJHY 3ajady (AuB.
Honatok 3).

KoHTpobpHI NUTaHHS Ta 3a/laya MalOTh PI3HY BaromicTh: BiA 2 10 8 (3a 3amauy)
OpoMIKHHUX 0aliB. 3aranbHa MakCUMalbHa KUIBKICTh IPOMIKHHUX OalliB 32 MOAYJIbHHIA
tectoBuil KOHTpob ckiaaae: [IMKI1 ta IIMK2 no 33 6anu, [IMK3 — 34 6anu; pazom —
100 6amnis.

[Tepepaxynok otpumanux 3BO mijg yac TeCTOBOrO KOHTPOJIIO MPOMIXKHUX OajiB
Ha OaJyu, SIK1 3apaxoOBYIOTHCS JI0 3aTaJIbHOTO PEUTHHTY MOTOYHOI'O CEMECTPOBOIO KOHT-
poutro, sikuit ckiagae 60 6asiB, BAKOHYETHCS 3rigHO Tabm. 12.

Ta6muis 12 — IlepepaxyHOK NPOMiKHUX 0aJliB MOTOYHOT0 MOJYJbLHOI0 KOH-
TPOJIIO (TECTYBAHHS)

Bu MakcumanbpHa [TepepaxoBani 6anu
KUTBKICTh MPO-

TECTY |\ iscrnx Gamip | 134 | 27-30 | 23-26| 1922 | 15-18 | 11-14 | 7-10 | 3-6 | menmme 3
[IMK1 33 8 7 6 5 4 3 2 1 0
[MIMK2 33 8 7 6 5 4 3 2 1 0
IMIMK3 34 8 7 6 5 4 3 2 1 0

ITiocymkosuii Konmpons

[TimcymMKoOBUiA KOHTPOIb MPOBOAUTHCS Y HOpMi €K3aMEHY ¥ CKIIaJIa€ThCs 3 THUCh-
MOBOI BIATIOBi/II HA YOTUPH TCOPETUUYHMX NMUTAHHS. [IoBHA BIMIOBIIb HA BC1 KOHTPOJIBHI
MATAHHA OIIHIOETHCS 0 40 OamB (MakCUMallbHA KUIBKICTh OaiB Ha OJHE MUTAHHS —
10 GamiB).

Kpurepii oLiHIOBaHHS MMCbMOBOI BIANOBIJAl HA OJHE MUTAaHHA IMIJCYMKOBOIO KO-
HTPOJIIO HaBeJleH1 y Tabm. 13.
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Tabmuusa 13 — Kpwutepii ouiHoBanHsi BiamoBiai micyMKOBOro KOHTPOJIIO
(1 mutanus — 10 GamniB)

ban Kpurepii orniHtoBaHHS

10 | BiamoBinp Ha MUTaHHS MOBHA, MiATBEPHKEHA BIAMOBITHUMHU (GOPMYIIaMH Ta LTFOCTPATHBHUM
MarepianioM, BKIIOYA€E aHaji3 Ta apryMEHTOBaHI BUCHOBKH

8 BinnoBine Ha MUTaHHS TIOBHA, MiATBEPKEHA BiMOBITHUME (DOpPMyITIaMH Ta UTFOCTPaTUBHIM
MaTepiajoM, BKIIFOUAE aHAJ3 Ta apTyMEHTOBaH1 BUCHOBKH, aJie MICTHTh HE3HAYHY KIUJIbKICTh
JPiOHUX MTOMUJIOK

6 BianoBigs Ha mUTaHHS AOCTATHHO MOBHA, YACTKOBO MiATBEPIXKEHA BIAMOBITHUME QopMyTia-
MU Ta UTFOCTPATUBHUM MaTepiajoM, MiCTUTh 3HaYHY KUIBKICTh APIOHUX MIOMIJIOK
4 BianoBigs Ha MUTaHHS HEMOBHA, YaCTKOBO MiATBEpKEHA BIAMOBIAHUMHU (HOpPMYyIaMH Ta

UTFOCTPaTHBHUM MaTepiajioM, MiCTUTh 3HaYHY KIIBKICTb K JPiOHMX, TaK i TPYOMX IOMHUIIOK

0 BianoBigs Ha MUTaHHS BIACYTHS

8. Kpurepii oniHiOBaHHS pe3yJIbTAaTIB HABYAHHSA

[TincymxoBa orinka 3Hanb 3BO y 3anmexxHocTi Bijg HabpaHoi cymu OamiB Gopmy-
€THCS y BIAMOBITHOCTI IO HACTYMHOI miKkanu (Tabn. 14), B Skl mpeacTaBIeHO BiAMOBII-
HICTh MK HaOpanumMu Oaramu, orinkoro ECTS Ta TpaauiiitHO0 CHCTEMOIO OIlIHIOBaH-
HSI.

Taomung 14 — llIkana oninroBanusa: HamioHaabHa Ta ESTS

Cywma 6aniB 3a Bci ) ) )
) .. . [TincyMKoBa OIliHKA 32 HAI[IOHAJIHLHOKO IKAJIO0
BUJIM OCBITHBOI Ominka ESTS .
i ) 3a JMCIUILTIHY
TISIIBHOCTI
90-100 A BIZIMiHHO
82-89 B o6ne
74-81 C 7100p
64-73 D 3aJI0BLILHO
60-63 E 3a10BLIBHO
HE3a0BIIBHO
35-59 FX . o
3 MOXJIMBICTIO IOBTOPHOT'O CKJIAaHHS
0-34 F HE3a10BIIBHO
3 000B’I3KOBUM IMOBTOPHUM BUBYCHHSIM JUCHUILUTIHH

Mo>xJiiB1 OTOYH1 Oajau 3a omaHyBaHHS MaTepiady KOXHOI TEMU, BUKOHAHHS KO-
KHOI JJaOOpaTOPHOI Ta MPAKTUYHOI pOOIT, a TAKOXK OaJli CKIIaJlaHHSA MOTOYHOI'O MOAY-
JLHOTO KOHTPOJIIO Ta €K3aMEeHYy HaBeJleH1 B Ta0u1. 15.
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Tabmuus 15 — [loTouHi 6211 32 onaHyBaHHS MaTepiady IMCUMILTIHHA

Homep [Jenna ¢popma HaBUaHHs 3aouHa hopma HaBYAHHS
3mictoBoroHomep Temu KinpkicTh, KibKiCTB
MOJTYJIS Bux poborn OaJtiB Bux poboru oatiB

T1 Jlaboparopna pobota Ne 1 | 0...3 | JIaboparopHa po6oraNe 1 | 0...3
[TpakTnuna po6ora KP1 0...3 [Tpaktruna po6orta KP1 0...3
T2 [Ipaktuyna pobota KP2 0...3 [Tpaktuyna pobora KP2 0..3
3M 1 T3 Jlaboparopna podora Ne 2 | 0...3 | Jlaboparopna podoraNe2 | 0...3
[Ipaktuuna po6ora KP3 0...3 -- --
[Torounuii
MOJyJIbHUN [IMK 1 0...8 -- --
KOHTPOJb
T4 -- -- -- --
TS Jlaboparopra podora Ne 3.1| 0...3 -- --
[Ipaktuyna pob6ora KP4 0...3 [Tpaktuyna pobota KP4 0..3
3M 2 JlabopaTopna po6orta Ne 3.2| 0...3 |JlaGoparopna po6ora Ne 3.2| 0...3
Té [TpakTiuna podora KP5 0...3 -- --
[Torounuii
MOJYJIbHUN [IMK 2 0...8 -- --
KOHTPOJb
T7 JlaGopaTopna pobora Ne 5 | 0...3 -- --
[Ipaktuuna po6ora KP6 0...3 [IpakTuuna pobora KP6 0..3
T8 Jlaboparopna pobota Ne 6 | 0...3 | JlaboparopHa pobota Ne 6 | 0...3
3M 3 T9 -- -- -- --
[Torounuii
MOJYJIbHUN [IMK 3 0...8 -- --
KOHTPOJb
-- -- -- KonTponbaa pobota 0...36
Mincymxosui Ex3amen 0...40 Ex3amen 0...40
KOHTPOJIb
Pazom 0...100 -- 0...100

Ipumimxa: 3M — 3mictoBuit Moayib; [IMK — moTouna MoysibHa KOHTPOJIBHA PO-
6ora; T1, T2, ..., T9— Temu 3MiCTOBHX MOAYJIiB

9. 3aco0u HABYAHHSA

3aco0u HaBYaHHS CKJIQJAOThCs 3 J1aOOpPaTOPHOro OOJaHAHHS CHelliaai30BaHOl
naboparopii «TermomacooOMiH», 3pa3KiB 1 MAKETIB TEMJIOOOMIHHOTO OOJIaJHAHHS, SIKE
3aCTOCOBYETHCSI B Taly3i TEIUIOCHEPTeTHKH, BKIIOYAIOYH iI0Yy KOTEIbHY YCTaHOBKY,
MaKeTH SACPHUX SHEPreTHUYHUX YCTAaHOBOK, rpadidni 3acobu (IjiakaTu, CXeMH, Kpec-
JICHHS ), TEXHIYH1 3aco0u (BiJ1€03amucH), KOMIT FOTEP 1 MEPExKy, MPOCKIliIiiHe 001aHaH-
Hsl, IpOTpamMHe 3a0e3neueHHs (7151 3A1MCHEHHS TMCTAaHIIMHOTO HaBYaHHS, PO3paxyHKIB
Ha TPAKTUYHUX 3aHATTSIX).

ITix yac gucraHmiitHOT poOoTH KOxkHOMY 3BO HamaeTbcs B €JICKTPOHHOMY BH-
TSI KOHCTIEKT JICKITiH, MPAKTUKYM JJI TIPOBEICHHS MPAKTUYHUX 3aHATH Ta JabopaTo-
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pHUM MPAKTUKYM, & TAKOXX BC1 HEOOXI1HI 3aCO0M MOTOYHOTO Ta MiJCYMKOBOTO KOHTPO-
J10.
Hoctyn 3BO 10 3MicTy ek3aMeHalIiHUX O171eTIB 3a0€31e4YEeHO.
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- EBSCOhost: http://search.ebscohost.com

- Springer: https://link.springer.com/

2. WorldScientificOpen is in full compliance with the latest open access mandates so
authors can ensure their research is freely available online, freely redistributed and
reused: http://www.worldscientific.com/

3. Caiit HamionansHOTO yHIBepcUTETYy KOopabieOyyBaHHS iMeH1 aamMipasia Makaposa:

http://www.nuos.edu.ua/

Penosurapiit HYK: http://eir.nuos.edu.ua/xmlui/

Kondepennii HYK: http://conference.nuos.edu.ua/catalog/

Caiir XHHI HYK: http://kb.nuos.edu.ua/

Hamionanpna 6i0moreka Ykpainu iM. B.1. Bepraacekoro (EmekTpoHHH# pecypc).

Pexxum noctymy: https://nbuv.gov.ua.

8. https://ua.wikipedia.org.

9. https://www.teplo-polis.com.ua.

10.https://www.youtube.coml.
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11. https://ep3.nuwm.edu.ua.

Po3poOHuk:

K.T.H., ipodecop

b.B. Jlumo
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TYyp.

Hopatok 1

Temu camocTiiiHOi podoTH

3microBuit Mmoayib 1. TemonpoBiaHicTs
1. TerutonipoBigHicTh. Di3uuHi ocHOBU. TemmnepaTypHe moJjie, Tpai€eHT TeMmIiepa-

Jlimepamypa: [1] c. 9—-13.

2. TerumoBwuit moTik. 3akoH Dyp’e.

Jlimepamypa: [1] c. 13—15.

3. KpaiioBi ymoBu /i piteHHs 3aAa4 TeronposigHocti. Koedimient Temmonpo-

BIJTHOCTI. 3HaY€HHs KOe(DILIEHTIB TEIUIONPOBIAHOCTI ISl PI3HOMAHITHIX TLII.

Jlimepamypa: [1] c. 15-23.

4. CramioHapHa TEIJIONPOBIIHICTh KPi3b IUNIOCKY CTIHKY.

Jlimepamypa: [1] c. 29-34.

5. CrarmionapHa Terionepeaada Kpizb opeOpeHy CTIHKY.

Jlimepamypa: [8] c. 22-25.

6. CrarioHapHa TeIJIONMPOBIHICTh MPU HASIBHOCTI BHYTPIIIHIX JKEPET TEIIOTH.
Jlimepamypa: [8] c. 19-22.

7. CraiionapHa Terionepenada kpizb opedpeny criaky. KoedirieHnT edhextuBHO-

CcTi peopa.

Jlimepamypa: [8] c. 22-28.
8. AHaMITUYHHUI OMMC HECTALIOHAPHOI TEIJIONPOBIAHOCTI. PimieHHs 11 0xoJo-

JUKEHHS (HarpiBy) MJIACTHUHH.

Jlimepamypa: [8] c. 28-32.

9. OxonomxeHHs (HarpiB) TUI KIHIIEBUX PO3MIpIB.
Jlimepamypa: [8] c. 32-33.

10. Perynspuuii pexxum. TeMn 0XOI0IKEHHS.
Jlimepamypa: [8] c. 33-36.

3micToBuil MoyJb 2. KOHBEeKTMBHMI TeII000MiH

11. Cuctema audepeHuiaabHIX piBHSIHb KOHBEKTUBHOTO TEIJIOOOMIHY Ta Kpaiio-

Bl YMOBH.

Jlimepamypa: [8] c. 36-40.
12. Yucna momiOHOCTI 1 iX (I3UYHUN 3MICT. YMOBM MOJIOHOCTI JJIsl MPOIECIB

KOHBEKTUBHOTO Ter1oo0Miny. Teopemu noaioHocti. Kputepii moaiOHMX mponecis.

Jlimepamypa: [8] c. 42—45.
13. TenmoBiagayui mpu BUIBHIM KOHBEKINi. MiciieBa 1 cepeaHsl TEIUIOBIgAa4a Ha

BEpPTUKAIBHIN MOBEPXHI MMPHU JAMIHAPHIHN Tedil Ta TOPU3OHTAIBHUX ITIHAPAX.

Jlimepamypa: [8] c. 45-46.
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14. TermoBigaya Ipy BUTbHIN KOHBEKIIIT Y IIIJTMHAX 1 IIPOIIapKax.

Jlimepamypa: [6] c. 41-42.

15. CranioHapHa TeruioBiijaya MIOCKOi MOBEPXHI IPUMYCOBOIO KOHBEKII€r0. Di-
3UYHUUN OIHC.

Jlimepamypa: [6] c. 49-50.

16. OcHOBH T1IPOAMHAMIYHOI TEOPIi TEITIIOOOMIHY.

Jlimepamypa: [9] c. 73-75.

17. TeruoBingaya npu Tevii piAMHA y My4YKax TpyoO.

Jlimepamypa: [6] c. 54-55.

18. TernoBigaya mpu Tevii piAMHU B TpyOax 1 KaHajax.

Jlimepamypa: [6] c. 50-53.

3microBuit Mmonyis 3. TemmomacooOMiH npu (pa30BUX MePEeTBOPEHHSAX.
BunpominoBanas Tenjoru. Tennoo0MinHi anapaTu

19. TeriooOMiH npy KOHAEHCALIT apH.

Jlimepamypa: [1] c. 92-98.

20. Po3paxyHku TeraooOMiHy Mpu KOHACHCAIIIT MapH.

Jlimepamypa: [1] c. 98-99.

21. TermmooOMIH TIpU KUMITHHI P1AWHH.

Jlimepamypa: [1] c. 87-92.

22. OCHOBHI MTOHATTS Ta 3aKOHH TETUIOMACOOOMIHY.

Jlimepamypa: [1] c. 163—166.

23. TenioMacooOMiH B IapOra30BUX CyMillIax.

Jlimepamypa: [1] c. 192—-194.

24. TloTpiiiHa aHAJIOT1s MPOIIECIB TEIUIO- 1 MACOBII/Iaul 1 pyXy piAMHU Ta ii 3aCTO-
CyBaHHS IIPU MOJICIIOBAHHI MPOIECIB TA y TEIUIOBUX PO3PAXyHKaX.

Jlimepamypa: [1] c. 190-192.

25. TennooOMiH BUNpPOMiIHIOBaHHSAM. Di3nyHa MpUpPOJIa TEIIOBOTO BUIIPOMIHIO-
BaHHS.

Jlimepamypa: [8] c. 70-73.

26. 3aKOHM TETUIOBOTO BUIPOMIHIOBAHHS.

Jlimepamypa: [8] c. 73-76.

27. Knacudikariis i TUIIHA TETJIOOOMIHHUX arnaparis.

Jlimepamypa: [8] c. 89-90.

28. OcHOBHI PIBHSHHS JIJIs1 TEIUIOBUX PO3PAXYHKIB TETNIOOOMIHHUX arapaTiB.

Jlimepamypa: [8] c. 90-91.

29. MeTonuKu  TEIUIOBHX  PO3PAaxXyHKIB  TEIUVIOOOMIHHMKIB ~ Ta  BIUIMB
CXEMHU Teuli TeTUIOHOCIIB.

Jlimepamypa: [8] c. 91-93.

30. Ouinka epeKTUBHOCTI TeMI00OMIHHUX anapariB. ['igpoMexaHiyHUil po3paxy-
HOK TeTJIOOOMIHHUKIB.

Jlimepamypa: [6] c. 79-83.
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Jonartok 2
IIuTaHHA 111 MOAYJIBHOTO KOHTPOJIIO
3micToBuil Mmonynb 1. TemmonpoBigHicTh

1. 3HadeHHs 1 3MICT Kypcy TersioMacooOMiHy. ['0JI0BHI 3aco0uM mepeHocy Ter-
JOTH.

2. TennonposigHicTe. Di3nyHi ocHoBU. TemneparypHe mose, IpaJl€HT TeMIie-
patyp.

3. TemnoBuii notik. 3akoH Dyp’e.

4. KoedimieHT TETUIONPOBIIHOCTI. 3HA4YCHHS KOE(]IIIEHTIB TETUIONPOBIIHOCTI
JUTSL PI3HOMAHITHUX TiJL.

5. Jludepenmianbae piBHIHHS TETUIOMPOBIAHOCTI.

6. KpaiioBi yMOBH AJis pillICHHS 3a71a4 TETUIONPOBIIHOCTI.

7. CramioHapHa TEIJIONPOBIIHICTh KpPi3b IUIOCKY CTIHKY. ['panuuH1 ymMoBH I-ro
poay. TepMiuHHUiA OMip CTIHKH.

8. CrarioHapHa TEIUIONPOBIIHICTh 0AaraTomapoBoi CTIHKH.

9. CrauioHapHa Teruionepeaada Kpi3b IJIOCKY CTiHKY. ['panuuni ymoBu IIl-ro
ponay. KoediuieHT Temnonepenayi.

10. CramioHapHa TEIJIONPOBIIHICTh KPi3b HIWIIHAPUYHY CTIHKY. ['paHnuHI yMOBU
I-ro pony.

11. CramionapHa TEIJIONPOBIAHICTE OaraTomapoBoi HWIIHAPUYHOI CTIHKHU. ['pa-
HUYHI yMoBH [-TO pony.

12. CramioHapHa Teruionepenada Kpizb HWIIHAPUYHY CTIHKY. ['paHU4HI yMOBH
[II-ro poxy. bararommaposa cTiHka.

13. Kputnynuii qiaMeTp UUTIHAPUYHOI CTIHKH. YMOBU BHOOPY TEIUIOBOI 130JIsI-
mii.

14. Croci6 inTeHcu(ikallii cTalioHapHOI TEIUIONepeadl 3a PaXyHOK 301TbIICHHS
KOe(III€HTIB TEMIOBIIAAYI.

15. Cnoci6 inTeHcudikaiii cTaioHapHO1 TeIIonepeaadi 3a paxyHOK 30UTbIIEHHS
IUIOUIMHU Ter1o00MiHy. OpeOpeHHs CTIHOK.

16. IndepeniianbHe piBHAHHS CTallOHAPHOI TEMIONPOBIAHOCTI Y MPSIMOMY peo-
pi mocriitHoro nepepizy. TemnoBuii moTik pedpa.

17. CramionapHa Teruionepeada Kpizb opedpeny ctinky. KoeditieHT edexTus-
HOCTI pedpa.

18. CrarionapHa TEIUIONPOBIHICTh MPU HASIBHOCTI BHYTPIIIHIX JKEPET TEIUIOTH.

19. AHaMITUHYHUHN OMKC HECTAIllOHAPHOT TETUIONPOBIIHOCTI. PillieHHs 1J11 0X0J10-
JOKeHHS (HarpiBy) MJIACTHUHHU.

20. HecramionapHa TemionpoBiAHICTh. Bunagku Renyr < Raos 1 Reuyr = Raos.

21. BuznaueHHs TEIJIOTH, KA BIAAA€THCS MIACTUHOIO MTPU OXOJIOKEHHI.

22. OxonomxeHHs (HarpiB) TUT KIHIIEBUX PO3MIPIB.

23. Bunagok HEpiBHOMIPHOTO PO3MNOALTY TEMIEPATYp IPH HECTAL[lOHApHIN Temn-
JONPOBIAHOCTI. PerynsipHuii pexum.
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24. Temn oxonomkenns. Kpurepiii bio.

3micToBui MOyJb 2. KOHBEeKTMBHMI TeMI000MiH

25. KonBektuBHMM TemiooOMiH. Pi3uunuii onuc. [IprumycoBa 1 BiJibHa KOHBEKIII].
3akon H’rotona-PixmaHna.

26. IudepeHuianbHe piBHAHHS €HEPril A1 KOHBEKTUBHOI'O TEIJIO0OMIHY.

27. Cuctema piBHSHB ISl BUPILIEHHS 3a/lad KOHBEKTUBHOI'O TEIiooOMiny. I'pa-
HUYHI YMOBH.

28. [IpuBeneHHs cUCTEMH PIBHSHB CTalllOHAPHOTO KOHBEKTHUBHOTO TEIIOOOMIHY
10 6e3po3MipHOT0 BUTIISIAY. YKciia moi0HOCTI Ta iX (Hi3UYHUMA 3MICT.

29. YMo0BU MOAIOHOCTI JJisi MPOIECIB KOHBEKTUBHOIO TEII000MiHY. Teopemu
nonioHocTi. Kputepii moaiGHuX mpoIiecis.

30. [IpeacraBieHHs: pe3yiabTaTiB €KCIIEPUMEHTY KOHBEKTHBHOI'O TEIUIOOOMIHY B
KpuTepiallbHOMY BUTIISIAL. OTpUMaHHS KpUTEPladbHUX 3aJI€KHOCTEN.

31. 3acobu excrepuMeHTaIbHOTO 3HAXOKEHHS KOE(III€HTIB TEIIOB1AAa4l KOH-
BEKTHUBHOTO TETUIOOOMIHY.

32. OcepenHeHHs KOe]illi€HTIB TEIIOBIIAYI.

33. CramioHapHa TeIUIOBiiladya TIJIOCKOT MOBEPXHI MPUMYCOBOIO KOHBEKIIIEIO.
®Di3u4HUMN omuc.

34. InTerpanbHe piBHSHHS TEIJIOBOTO MOTOKY AJIsi IPUKOPIOHHOTO I11apa.

35. CramioHapHa IpUMYCOBa KOHBEKTHMBHA TEIUIOBI/Iaya TUIOCKOI MOBEPXHI MpHU
JaMiHApHOMY ITPUKOPIOHHOMY IIapi.

36. 3anexHICTh KOHBEKTHUBHOI TETUIOB1I/1aul BiJl 3MiHHOCTI (Ppi3MYHUX BIACTUBOC-
TeH PiAUHH.

37. BiuiuB Ha cTaiioHapHy KOHBEKTHBHY TEILIOBIIady 3MIHHOCTI TeMIIepaTypu
MOBEPXHIi IJIACTUHHU I10 JTOBXKHHI.

38. BruuB Ha crarioHapHy KOHBEKTHBHY TEIUIOBi/I/Iady TTOYATKOBOI JAUISHKH, IO
HE 00IrpiBa€eThCA.

39. CramioHapHa MpuMycoBa KOHBEKTHBHA TEIUIOBIa4a TUIOCKOI MOBEPXHI MpHU
TypOyJICHTHOMY NPUKOPJOHHOMY ILIapI.

40. TeroBiamaya npu Tedli piivHA y TpyOax 1 kaHanax. OcobIMBOCTI Teuii Ten-
J000MIHY.

41. T'igponuHaAMIYHUN 1 TETUIOBUM MIPUKOPOHHI mapu. B’ s3kicHUM Ta B’ s3KiCHO-
rpaBITAITHUAN PEKUMHU TEUi.

42. PesynapTaTtu JOCHIAIB 3 TEIUIOBIAAa4l MPUMYCOBOK KOHBEKIIIE Yy TpybOax i
KaHaJax.

43. TenooOMIH TIpH 30BHINIHIN Tedii piTMHNA HABKOJIO OJHIET TPYyOH.

44. TenoBignaya npu Teuli pIAMHY y TydKax TpyoO.

45. TenoBigmaya mpy Tedii piIMHUA B KaHAJIaX HEKPYTJIOTO Mepepi3y 1 3IrHyTuX
TpyOax.

46. TeroBigmaul npu BUIbHIN KOHBeEKIIi. MiciieBa 1 cepeAHsl TEIIoBigaya Ha
BEPTUKAJIbHIN TOBEPXHI MPU JaMIHAPHIN Teuii.
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47. TenoBiamaya npu BUIbHIN KOHBEKIlT HA BEPTHKAIbHIN MOBEPXHI MIPH TypOy-
JICHTHIH Teuii.

48. TemoBiaaya Opy BUIbHINA KOHBEKI[lT HA TOPU3OHTAIBHUX LUIIHAPAX.

49. TennoBiaaya OIpy BUIbHIN KOHBEKIIIT Y IIIIMHAX 1 MPOIIAPKAX.

50. ExBiBajJIeHTHA TEIUIONPOBIIHICTh BUIBHOIO KOHBEKI€. Koe(ilieHT KOHBEK-
Iii.

3microBuit Mmonyib 3. TemmomacooOMiH npu (pa3oBUX MePeTBOPEHHSX.
BunpominoBanus teniotu. Tenm1ooOMiHHI amapaTu

51. TenmoBiagaya mpu KoHaeHcarlii napu. [1iBkoBa 1 kparimHHa KOHIEHCAITli.

52. TepmiuHuUii Omip MIIIBKKA KOHJEHCATY.

53. TeriooOMiH Mpu JIaMiHAPHINA TEYil MUIIBKKM KOHACHCATY Ha BEPTUKAIBHIN MO-
BepxHi. Pimennst Hyccenbra.

54. BB Ha TEIuI00OMiH IUTIBKM KOHAEHCATy CHJI 1HEpIIi, 3aJ€KHOCTI TeioQi-
3UYHUX BJIACTUBOCTEH Bl TEMIEPATYPH Ta PEKUMY XBUIIBLOBOI TeUli IJIIBKH.

55. TeruiooOMiH npu TypOyJIEHTHIN Teuii IUTIBKK KOHJIEHCATY.

56. TeriooOMiH npu KUMiHHI piAuHKU. Bynb0anikoBe KUIiHHS.

57. TeriooOMiH NpH MIIBKOBUM KHUITIHHI.

58. 3anexHICTh TEMIOBOTO MOTOKY BiJ TEMIIEPATypHOTO HAMOPY NP KUIIHHI pi-
nuHu. KpuTHdHa rycTiHa TemioBOro moToKy.

59. 3anexHicTh KoedilieHTa TEIIOBI AUl MPU KUMIHHI PIAMHYU B TeMIEpaTyp-
HOT'O HAropy.

60. PiBHSIHHS 715 pO3paxyHKY KOe(IIIEHTIB TEIUIOB1I1aul MPY KUITIHHI.

61. TeruiooOmin BunpoMiHiOBaHHSAM. DiznyHa MPUpPOJA TEIJIOBOTO BUIPOMIHIO-
BaHHS.

62. OntruyHi 3110HOCT1 P13UYHUX TUT. By MOTOKIB BUIPOMIHIOBAHHS.

63. 3aKOHM TETUIOBOTO BUIPOMIHIOBAHHSI.

64. Ter1000MiH BUNPOMIHIOBAHHSIM MIXK TIJIaMHU 3 IUIOCKOIMApaNeIbHUMU MOBEP-
XHSIMH 0€3 CKpaHiB.

65. TennooOMIH BUITPOMIHIOBAHHSIM MK TUIaMH MPU HAsSIBHOCTI €KPaHIB.

66. Knacudgikanis TemnooOMIHHUX anaparis.

67. Tennonepeaaya B Term1o0OMiHHUX anapartaX. OCHOBHI PIBHSIHHS JJIsl TEILIO-
BOT'0 PO3paxyHKY TEIJIOOOMIHHUX amapariB.

68. BoasiHuii eKBIBaJICHT 3aJISKHOCTI 3MIHM TeMIIEpaTypH TEIJIOHOCIIB Bij CIIiB-
BIJIHOIIIEHHSI BOJISTHUX €KBIBAJICHTIB IIPH PI3HUX CXEMaX PyXYy.

69. Cepennenorapu@mMidyHuil TeMIepaTypHU Hamip MPSIMOCTPYMUHHOTO PyXY
TEIJIOHOCIIB.

70. Cepenuenorapu@MidyHUil TeMIEpPATYpHUN HaIip MTPOTUCTPYMUHHOTO PYXY
TEIJIOHOCIIB.

71. CepennenorapupMiuyHuil TEMIEPATypHUN Hamip MEPEXPECcHOr0 PyXy TEIIo-
HOCIIB.

72. OCHOBHI ITOHATTS TEIUIO- 1 MACOOOMIHY.
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73. dudepeniianbHi piBHSIHHS TEIJIO- 1 MACOOOMIHY.

74. Temno- 1 MacoBij1aua B €JIEMEHTaX CHEPTrEeTUYHUX YCTAHOBOK.

75. IloTpiiiHa aHaJIOT1s MPOLIECIB TEIUIO- 1 MAacoOBILIayl 1 pyXy pIJIMHU Ta ii 3aCTO-
CYBaHHS IIPH MOJICIIIOBaHHI MPOLIECIB Ta y TEIIOBUX PO3paxyHKax.
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Jopatox 3

TecToBi 3aB1aHHSI MOTOYHOr0 MOAYJILHOT0 KOHTPOJIIO

3mictoBui MOIVIIb No 1 «TemaonpoBiaHicTb»

TectoBe 3aBaanna Ne 1 (90 xBuiiuH, 33 0an)

1. Slkumu cnoco6amu BiJIBOAUTHCS TEIUIOTA BiJl MOBEPXHI OaTapei onaneHHs
IPUMIILIEHHS 10 MOBITpsI (2 6aau)?

a) BUMYIIICHOIO KOHBEKTHBHOIO TETIOBIIIAYCHO;

0) BUMYIIICHOIO KOHBEKTUBHOIO TEIUIOBIAA4Y€I0 Ta BUIIPOMIHIOBAHHSIM;

B) BUIBHOIO KOHBEKTHBHOIO TEIJIOBI/IJIAUCIO Ta BUIIPOMIHIOBAHHSIM;

I') TETUIONIPOBIIHICTIO T4 BUIIPOMIHIOBAHHSIM.

2. [llngx0oM 4Oro rojJOBHUM YHHOM MEPEHOCUTHCS TEIUIOTA TEIUIONPOBIAHICTIO Y
Metanax (2 0amam)?

a) IPY>KHUX KOJUBaHb; 0) nudy3ii MOJEKy Ta aToMiB; B) 1u(dy3ii BUIbHUX €JeK-
TPOHIB Ta NMPY>KHUX KOJUBAHb KPUCTATIYHUX I'paT; I) AU(Py3ii BUIbHUX EIEKTPOHIB.

3. Ik 3anucyeTbcs pIBHSHHS OCHOBHOI'O 3aKOHY TEIJIONPOBITHOCTI (3aKOHY
Dyp’e) (2 6amm)?

a) j=—Dgradp; 6) ¢ =0A¢;B) g=—Agrads;r) E, =cT".

4. Sxuit Bun Mae qudepeHiiianbHe PIBHSIHHS TEIJIONPOBIIHOCTI JJISI OJTHOBUMIP-
HOT CTaIllOHAPHO1 3a/1a4l 0e3 BHYTPIIIHIX JpKepen TerioTy (3 6amau)?

2 2 2 2 2
a)@:a 6t+8t ; 0) at:O;B)g:a ot +q”;r)O:a ot + 4
ot ox> oy’ ox’ ot ox’ ) pc ox* ) pc

5. dk 3anmucyroTh TPaHUYHI YMOBH TPETHOTO poay (2 6ajm)?
a)t, = f(x,y,z,t);6) (@j =0;B) oc(tm - tp): —A, (ﬁ) ;T)q, = f(x,y,z,r).
ox ), on ).,

6. Marepian 3 sxkuM KoedirieHToM TerionpoBigHocTi, BT/(M-K), mominsHo BHKO-
PHUCTOBYBATH IS 13011111 TpyOompoBoay AlaMeTpoM 15 MM 3 KOedilieHTOM TEIJIOBiI-
naui Ha nmosepxHi 8 Br/(m?-K) (4 6asm):

a) 0,08; 6) 0,25; B) 0,36; 1) 0,05; 1) 0,07.

7. 3a IKUM 3aKOHOM 3MIHIOETHCS HAJIUIITKOBA TEMITEpaTypa y3I0BK CTPHIKHS
HECKIHYEHHOI JOBXUHU (3 0am)?

a) JIHIAHUM; 0) eKCIIOHEHIIAJIbHUM; B) CTETICHEBUM; T') JIOTapu(PMIYHUM.

8. Uepes saxuil NpoMIXKOK Yacy, C, CJiJl BAMIPIOBATH TEMIIEpaTypHE MoJie MO
niametpoM 100 MM, sSIKIIO HEOOX1HO 3HATHU TeMIIepaTypHe ToJie Baja gaiameTpoM 500
MM Tricis 50 xB micas moyatky Horo HarpiBy? [IpuifHSITH KOe(IIi€eHTH TeMIepaTypor-
POBIJTHOCTI OJHAKOBUM JUIsl MOACII 1 Baja (4 6ajm):
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a)235¢;6) 12 ¢; B) 120 ¢c; 1) 1200 c; 1) 985 c.

9. Jle 3HaX0IUTHCS HAMPAMHA TOYKA, Yepe3 SIKY MPOXOATh JOTUYHI IO TeMIIepa-
TYpHUX KPUBHX Y TUIOCKIH CTIHII TpH ii 0XOJIOMKEHH1 (HarpiBaHHi), ko Bi — oo (3
0anu)?

a)ua moBepxHi; O)wa Bigcrami 1/BiBin moBepxHi; B)HA HECKIHYEHHOCTI;
I')yCepeIHI.

3anaua

Busnauutu TeruioBuii moTik, kBT, depe3 miocky opeOpeHy cTiHKy (A= 45
B1/(Mm°K)) po3mipom 1000 x 1000 MM 1 ToBIIMHOIO & = 5 MM. 3 60Ky HEOpEOPEHOi Mo-
BepxHi Temneparypa piaunu ¢, = 300 °C, a koediuieHT temiosigmaui o, = 1000
Bt/(M*-K). 3 6oky opebpeHoi moBepxHi Temreparypa rasy ¢, = 100 °C, a koediuienTu
TEIUIOBiAga4i 3 MOBEpXHi pebep Ta riuagkoi 4acTuHM opebpenoi mosepxHi, Br/(M*K),
BinoBiaHo o = 10 Ta o, = 8. [lnowma opebpenoi nosepxui F, =35 M2, a ii rmagKoi ya-

cruan F = 0,5 M%. Koediienr epextusrocti pedpa £=0,8 (8 6asis).

TecToBe 3aBaanns Ne 2 (90 xBuaun, 33 60aan)

1. Sxkumu cnocobamu BIABOAMTHCS TEIJIOTA BiJ rapsvoi BOAU 10 BHYTPILIHBOI
MOBEpXH1 OaTapei onajeHHs MpuMiIieHHs (2 6aam)?

a) TETUIONPOBIIHICTIO Ta BUIIPOMIHIOBAHHSIM;

0) BUMYIIIEHOIO KOHBEKTHUBHOIO TEILJIOBIIau€t0 Ta BUIIPOMIHIOBAHHSM;

B) BUIbHOIO KOHBEKTHMBHOIO TEILJIOBIIaU€IO Ta BUIIPOMIHIOBAHHSM;

') BUMYIIIEHOIO KOHBEKTUBHOIO TEIJIOBIIauero.

2. [llngaxom 40ro mepeHOCUThCS TEIUIOTa TETIONPOBIIHICTIO y razax (2 6aau)?

a) IPY>KHUX KOJIMBaHb;

0) mudy3ii MOJIEKYJ Ta aTOMIB;

B) nu(y3ii BUIbHUX €JIEKTPOHIB Ta MPY>KHUX KOJIMBAHb KPUCTANIUYHUX I'PaT;

r) AuQy3ii BUIbHUX EJIEKTPOHIB.

3. Sk 3anucyeThCs PIBHSHHS OCHOBHOI'O 3aKOHY KOHBEKTHBHOTO TEIUIOOOMIHY
(3akony Hprorona-Pixmana) (2 6anu)?

a) j=-Dgradp;6) g=0A¢;B) E, =cT";r) g =—\gradt.

4. Sxuit Bun Mae qudepeHiiaabHe PIBHSIHHS TEIIOMPOBITHOCTI JJISI OJTHOBUMIp-
HOT HECTaIlOHApHOT 3a7a4l 0e3 BHYTPIMIHIX JpKepen Teriotu (3 6asam)?

2 2 2 2 2
a)g:a 8i+8i ; 0) 8220;B)g:a ot ;7)) 0=a ot + 4
ot ox> 0Oy ox ot ox’ ox* ) pc
5. SIk 3MIHATBCS TEIIOB1 BTPATH 3 MMOBEPXHI TPYOHU 30BHILIHIM J1aMeTpoM d, Mi-

ciis 11 TernoBoi 13omsuii, Ko xiamerp 3ol d, < d, < dkp , 1€ de— KPUTUYHUI

niaMeTp TertoBoi i3osrii (3 6amau)?
a) 3MEHIAThCS; 0) 3pOCTYTh; B) 3pOCTYTh, & MMOTIM 3MEHINIATHCS; T) HE 3MIHSITHCS.
6. Axuii TeTIOBMI TMOTIK MEPEHOCUTHCSA TEIUIOMPOBIIHICTIO Y370BX CTaJIEBOTO
crpwkHs (A = 50 Br/(mK)) nosxunoro 100 MM i nepepizom 100 Mm%, Ko mepemnan
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temriepatypu ctaHoBuTh 1000 °C, a TeraooOmiH Ha Oi4HINM MOBEPXHI CTPYXKHS BIACYT-
Hili (4 6aam)?
a) 100 Bt; 6) 500 BT; 8) 50 BT; 1) 1000 BT.

7. Ilpu sikiii yMOBI KoeilieHT epeKTUBHOCTI pedpa E = f (gx/ 2Bi) HaOJIMxKa-

€THCSL O CBOTO MAaKCHUMAaJIbHOT'O 3HAYEHHS, SIKE JOPIBHIOE OJIMHUILIL, MPHU 33aJIaHUX T'€0-
METPUYHUX po3Mipax pedpa (3 0aam)?

a) Bi—>0;0) Bi—>w;B) 100> Bi >0,1;r) 10> Bi >0,01.

8. BusHauuTH TEMIT OXOJIOMKEHHS, ¢!, Tia y BOASHOMY TEPMOCTATI 3 TEMIIEpa-
Typoto 20 °C, sKio #oro temmeparypa B MICIll YCTaHOBJICHHSI TEPMOIIApH MICHs yCTa-
HOBJICHHSI PETYJISIPHOro pexxuMy 3menmiaca 3a At = 10 xs 3 ¢, = 80 no 1, = 30 °C (4

0asm).
a) 0,114x1073; 6) 3,906x102%; B) 5,786x107"; 1) 12,854x1073; 1) 2,986x107.
9.5lkuM pIBHSHHSAM OMHUCYETHCS TEMIIEpPaTypHE MOJIe MPU PETYIISIPHOMY PeXuM (2
o0aam)?
100

a) 8 = ZAnUne—mnr : 6) 3 — AnUne—m,,r; B) 8 — iAnUnefmnr : r) 3 — AlUle—mlr .
=l n=1

3anava
Busznauntu HeoOXigHY IOBXKHHY pYy4YKH KacTpyii 3 amoMidito (A = 200
Bt1/(m-K)) nocriitHOro npsMOKyTHOTO mornepedHoro nepepizy 30 X 5 MM, B sIKiil KUTIUTh
BOJIa, 1100 HA/TMIITKOBA TeMIiepaTypa KiHisg pydku He nepesuiryBaia 30 °C. [Tpuitasatu
koedinienT Termnopignaui 3 nosepxui pyuku 10 B1/(M*K), a Ha[UIMIIKOBY TEMIIEPATYPY
611 1i ocHoBu 80 °C (8 O6auiB).

TectoBe 3aBmanusa Ne 3 (90 xBuiiuH, 33 0ayn)

1. I'pagient temneparypu 1e (2 6aau):

a) CKaJIsIpHA BEJINYMHA;

0) BEKTOpHA BEJIMYMHA, CIIPSIMOBaHA y 01K 3pOCTaHHS TEMIIEpaTypu MO HOpMai
710 130T€pMIYHOT TTOBEPXHI;

B) BEKTOpHA BEJIMYHMHA, CIIPSIMOBaHAa y OiK 3MEHIIICHHS TEMIIepaTypu;

') BEKTOpHA BEJTMYNHA, CIIPSMOBaHA Y O1K 3pOCTaHHS TEMIIEPATypH.

2. V aKux Mexax JIeKUTh KoeQilieHT TemtonpoBigHocTi ra3is, Br/(M'K) (2 0a-
JIn)?

a) 0,006 ... 0,6; 6) 0,07 ... 0,7; 8) 20...400;T) 3 ... 10.

3. Jlo sixoi TemrepaTypu OJvxK4e TemnepaTypa MoBepxHi 6aTapei onajleHHs Ipu-
MimeHHs (2 6asm)?

a) NMPUOIU3HO JOPIBHIOE CepeaHbOAPU(PMETHUHOMY TeMIIepaTyp IMOBITPS Ta BO-
I,

0) 10 TeMIIepaTypu OTOUYIOUOTO ITOBITPS;

B) JI0 TEMIIEpaTypH rapsuoi BOJIH.

4. SIxkuii Bug Mae audepeHiialibHe PIBHSIHHS TEIUIOMPOBIIHOCTI ISl ABOBUMIPHOI
HECTalllOHAPHOI 3a7a4i 6€3 BHYTPILIHIX JpKepen TerioTy (3 6aau)?
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a)O:a(aij+qv;6)

2 2 2 2
af:O;B) at:a o't +qv;r) 8t:a az+at -
ox pc ox

ot ox*) pc ot ox> oy’
5. Sk 3anmucyroTh TPaHUYHI YMOBH NEPIIOro poay (2 6aau)?

a)q, :f(x,y,z,t);6)(%J =0;B) oc(tCT —tp): —kﬁ(%) T 1, = f(x,y,z,t).

6. Busnauntu koedimient remnosignaui, Br/(M*K), BiTbHOIO KOHBEKIIEIO Bif MO-
BepxHi Oarapei onanenns mwiomero 1 M? 3 remneparyporo 100 °C 10 0TOYyI0YOro Mosi-
Tps 3 TemrepaTypoto 20 °C, Ko cyMapHUil TEIJIOBUH MOTIK, 1110 BIABOJAUTHCS Bl MO-
BepxH1 Oartapei, ctaHoBuTh 850 BT, a TeroBuii motik BunpoMidioBanusm — 50 Bt (4
0asm):

a) 1000; 6) 100; B) 10; 1) 5; n) 50.

7. SIke CHiBBiAHOIIECHHS TEIUIOBUX MOTOKIB O, /0, 4Yepe3 CTPUKHI HECKIHYEHHOT

x=0

JIOBKMHU 3 OJHAKOBUMHU T€OMETPUYHMMHM TMapaMeTpamH, HaJIMIIKOBUMHU TEMIIepaTy-
pamu 0111 OCHOBH $, Ta Koe(ilieHTaMu TEMJIOB1Aaul 3 HOBEPXHI O , SKIIO0 KOE(]ILieHT

TEIUIONPOBIAHOCTI mepuioro crpuwxHs A, = 200 Bt/(m'K), a apyroro — A, = 50
B1/(mK) (4 6amam)?
a) 1,2;6) 2; B) 3; 1) 4; n)5.
8. Sk 3anucyeThed piBHAHHS nepiuoi Teopemu Konaparbesa (3 6aam)?
a) a=Km_;6) ©=f(Fo,Bi,X,Y,Z);B) 9= AU ™ ;1) m="¥ O‘?/ .
n=l1 pC
9. YoMy JOPiBHIOIOTH KOPEHi XapaKTEPUCTUYHOTO PiBHAHHs ctgu = p/Bi s 3a-

74l OXOJIOKEHHS (HarpiBaHHs) HEOOMEeKeHO1 TuracTunu, ko Bi— 0 (3 6aau)?

a) 1, =(n—1)g ,0) 1, :(2n—1)§;3) u, == np, =(3n—1)§-

3agaua
BusnaunTty koe(ilieHT TEIUIONPOBITHOCTI TOCIIKYBaHOTO MaTepialy y BUIJISAL
Ky giamerpom 30 MM 3 KoedimienToM Temneparyponposignocti a = 0,45 - 10 M%/c,
SKILO ITPU OXOJIOMKEHH] y HOBITpAHOMY TepMocTarti (KoedimienT tertosianadi 5 Br/(m?
- K)) 3 remneparyporo 20 °C iioro temneparypa B MiCIll yCTaHOBJICHHsI TEPMOIIAPH ITiC-
JI51 YCTAHOBJICHHS PETYJIIPHOTO pekuMy 3MeHmmnacs 3a At =20 xB 3 ¢, =40 o ¢, =

30 °C (8 6auiB).

TectoBe 3aBaannsa Ne 4 (90 xBuiiuH, 33 0an)

1. Sxuii BUI Mae piBHSHHS HECTAI[IOHAPHOTO OJTHOBHUMIPHOTO TEMIIEPATyPHOTO
nosist (2 6anu)?

a) 1= f(x,9,2,1);0) t = f(x,y,2);B) t = f(x) ;1) £ = f(x,7).

2. I'ycTHA TEIJIOBOTO MOTOKY 11€ (2 0aJm):

a) BEKTOpHA BEJIMYMHA, CIIPSIMOBaHa y 01K 3MEHIIICHHS TEMIIEPaTyPH;

0) BEKTOpHA BENUYMHA, CIIPSIMOBaHa y OIK 3MEHILIEHHS TEMIIEpaTypy o HOpMalli
710 130TE€pPMIYHOI TOBEPXHI;
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B) CKaJIsipHA BEJIUYNHA;
') BEKTOpHA BEJIMYNHA, CIIPSIMOBaHa y O1K 3pOCTaHHS TEMIIEPaTypH.
3. Slke 3HaueHHS Ma€ KOE(IIIEHT TEMJIOBIAMAYl MPU BUIbHIA KOHBEKIII] y rasax,
B1/(M*K) (2 6a1au)?
a)5...500; 6) 100 ... 500; B) 1000 ... 10000;T) 5 ... 30.
4. Sxuit Bug Mae audepeHIiiaibHe piBHSIHHS TEIUIONPOBIIHOCTI AJis HECTAI[lOHA-
PHOI TEIJIOMPOBIAHOCTI HEOOMEXKEHOT MIACTUHU 0€3 BHYTPILIHIX JKepes Teriotu (3
o0aam)?
2 2 2 2 2
a) g:a(a ! + 0 tJ; 0) @:({8 tj; B) O:a(a tj+ 9, ; T) ot =0.
ot ox’ oy’ ot ox’ ox’ ) pc ox’
5. SIx 3anmKUCyrOTh TPAHUYHI YMOBH JJIsI CTAI[IOHAPHOI TEIJIOMPOBIAHOCTI HEOOME-
YKEHOI MJIACTUHU MPU HAsIBHOCTI BHYTPIIIHIX JKepes TemioTH (2 6aam)?

= (502 000, = flez)im| S| =0tk —1)=- (2]

- ox
) alt, —2,)=-1, (%)

6. Sxuil KoeIiUIeHT TEIUTONPOBIIHOCTI Mae Marepian CTPHXKHS JoBxkuUHOKO 100
MM i mepepizom 100 MM?, SKIIO Y3H0BXkK HBOTO MEPEHOCUTHLCS TeIIoBuii motik 50 Br, a
nepenay temneparypu craHoBuTh 1000 °C. TenmooOMiH Ha O1YHIN MMOBEPXHI CTPUIKHS
BiJICYTHIi (4 6aau)?

a)20 Bt/(m'K); 6) 30 B1/(Mm'K); B) 40 B1/(M-K); T) 50 B1/(M-K).

7. 51k 3MIHATBHCS TEIJIOB1 BTPATH 3 MOBEPXHI TPYOHU 30BHILIHIM JllaMeTpoM d, mi-

ciist 1i TETIOBOI 1307141, AKIO miamerp isomsiii d, > d, > d_, ne d, — KpuTnuHuii

niaMeTp TertoBoi i3osiii (3 6aau)?

a) 3MEHIIAThCS; 0) 3pOCTYTh; B) HE 3MIHATHCS; T) 3pOCTYTh, & TOTIM 3MEHINIATHCA.

8. Busnaunutu xoediuieHT eQeKTUBHOCTI pedpa E, SKIO TeMiepaTypa Ouls ioro
ocHoBH 150 °C, temneparypa otouyrouoro cepenoruiia 350 °C, a cepeiHs Temiiepary-
pa noBepxH1 pedpa 160 °C (4 6anu):

a) 0,91; 6) 0,92; B) 0,93; 1) 0,94; 1)0,95.

9. Jle 3HaXOIUThCA HaNpsIMHA TOYKA, Yepe3 Ky MPOXOATh JOTUYHI O TeMIepa-
TYpPHUX KPHUBHUX Y IUIOCKIM CTIHII MpH ii 0XoJomkKeHH1 (HarpiBaHHi), sikmo Bi— 0(3
o0aam)?

a)ua Bigcrani 1/BiBinm moBepxHi; O)Ha TOBEpPXHi; B)HA HECKIHYEHHOCTI;
I')yCepeHHi.

3agava

Uepes sikuil yac nmoyHe 3amep3atu Boja 3 Temieparyporo 20 °C y Hei30J1b0BaHO-
My TpyOompoBoi aiamerpom 200 MM mpH BUXOJ1 3 JaJy HACOCIB, SKIIO TeMIepaTypa
otouytouoro cepeaonuia -20 °C, a koedili€eHT TEIUIOB11/1aul 3 TOBEPXHI TPYOOIPOBO-
ny 30 Br/(m*K)? Baxarm Bi— 0. TemroemnicTio Merany TpyOM 3HEXTYBATH.
[Mpuiiaaryu TermnoeMuicts Boau ¢ = 4190 Jlx/(xr - K), a ryctuny — p= 1000 kr/m>. 3a-

Jaqy po3B’s3aTH aHATITHYIHO (8 0asiB)
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TecToBe 3aBnanns Ne 5 (90 xBuaun, 33 60aan)

1. SIkuMu cioco6aMu MOKIIMBE B1ABEACHHS TEIUIOTH B1J 00JagHAHHSI HAa KOCMIY-
HOMY KOpabi (2 6aam)?

a) BUMYIIIEHOIO Ta BIJIbHOIO KOHBEKTUBHOIO TEIUIOBIAAYCIO;

0) BUMYIIIEHOIO KOHBEKTUBHOIO TEIUIOBIAa4Y€I0 Ta BUIPOMIHIOBAHHSIM;

B) BUIbHOIO KOHBEKTHUBHOIO TETUIOBIIIAUCIO Ta BUIIPOMIHIOBAHHSIM;

I') BUIbHOIO KOHBEKTUBHOIO TETIOBIIIAYECHO.

2. SIxe 3HAaYeHHs Mae Koedili€HT TEIUIOB1IIadul MIPHU BUMYIIECHINM KOHBEKIIT y ra-
3ax, Br/(m*-K) (2 6a1u)?

a) 100 ... 500; 6) 1000 ... 10000; B) 5...30; 1) 100 ... 100000.

3. Sxuit BUI Mae audepeHiiaabHe piBHIHHS TEMIONPOBITHOCTI ISl ABOBUMIPHO1
HECTal[lIOHAPHOI 3a/1a4l 3 BHYTPILIHIMU JKeperaamu TerioTu (3 6aan)?

2 2 2 2 2
a) Oza(a t]+ 9. ; 0) ot =0;B) @:a(é tj;r) @:a[é ! + g t]+ iy
ox’ ) pc ox’ ot ox’ ot ox*  oy’) pc
4. SIx 3anmUCyIOTh TPAHUYHI YMOBU APYTOro poay (2 6aam)?

ot ot
a)t, = f(x,y,z,r);6)(aj =0;B) oc(tCT —tp): _M(E) ;T)q, = f(x,y,z,t).

5. 3a skuM AiaMeTpoM CIiJ] BU3HAYATH PO3PAaXYHKOBY MOBEPXHIO HArpiBy TpyoO-
4acTOr0 BOJIO-BOJSIHOTO TEIJIOOOMIHHUKA, SIKIIO BUKOPUCTOBYBAaTH (HOPMYIH s
IJIOCKO1 CTIHKY (2 6asm)?

a) BHYTpIIITHIM; 0) 30BHIIIHIM; B) C€peIHbOAPUDMETUIHUM.