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BCTYII
AHoOTALIs

P03BUTOK HayKH 1 TEXHIKH, MOCTIITHE YOCKOHATICHHS CTAllIOHAPHUX Ta TPAHCIIO-
PTHHX TEIJIOCHEPTETUYHUX YCTAHOBOK BUMArarOTh BHCOKOiI KBasi(ikaiii ¢axiBiiB,
110 NPOEKTYIOTh, OYIYIOTh Ta €KCIUTYaTYIOTh LI YCTAHOBKH. Bee 11e HeMOXImBo 0€3
0a30BUX 3HaHb (PI3UYHUX MTPOLECIB, IO BIAOYBAIOTHCS Y TEINIOCHEPrETUYHUX YCTAHO-
BKax.

Kypc «TenmomacooOMiny» € CKIIAOBOKO Li€i MIATOTOBKH 1 € 000B’SI3KOBOIO JIUC-
LUIITHOKO MIArOTOBKH OaKajaBpiB BIAMOBIIHO A0 OCBITHLOT MporpaMu « X010 AuJIbHi
MALIMHH | YCTAaHOBKW» cremiaibHOCTI 142 « EHepreTuyHe MammnHOOY Iy BAHHSD),
(paxiBiiB rany3i 3HaHb 14 « EnekTpu4Ha iHxKeHepis»

Kypc nepenbavae BUBYEHHSI OCHOB TEOP1i TEMIOMACOOOMIHY, SIK CYKYITHOCTI TPO-
1IECIB, 110 BIIOYBAIOTHCS Y TEMJIOCHEPTETUYHUX YCTAHOBKAX, 30KpPEeMa 3aKOHM Ta KiJTb-
KICTh CIIBBITHOIICHHS MEPEHECEHHS TEIJIOTH TEMJIOMPOBIAHICTIO, KOHBEKIIIED, BU-
IPOMIHIOBAHHSIM, MPH (ha30BUX MEPETBOPEHHSX TEIUIOHOCIIB Ta MPOLIECH Ta PO3paxy-
HKH TEIJIOOOMIHHMX anaparis.

Kuaro4oBi ciioBa: TemioMacooOMiH, TEMJIONEpeaaya, TEMIONPOBIIHICTh, BUMPO-
MIHIOBAHHS, KUTITHHSI, KOHJIEHCAIIs, XOJIOAWIbHI MAIIMHU 1 YCTAHOBKHU, TEIJIOOOMIH-
HUI amapar.

Abstract

The development of science and technology, the constant improvement of station-
ary and transport thermal power plants require highly qualified specialists who design,
build and operate these plants. All this 1s impossible without basic knowledge of the
physical processes taking place in thermal power plants. The course "Heat and mass
exchange" is a component of this training and is a mandatory discipline of bachelor's
training in accordance with the educational-professional program ''Refrigeration
machines and installations' specialty 142 ""Power engineering'', specialists in the
field of knowledge 14 ""Electrical engineering''. The course involves the study of the
basics of the theory of heat and mass transfer, as a set of processes occurring in thermal
power plants, in particular the laws and quantity of the ratio of heat transfer by heat
conduction, convection, radiation, during phase transformations

Key words: heat and mass exchange, heat transfer, thermal conductivity, radiation,
boiling, condensation, refrigeration machines and installations, heat exchange appa-
ratus



1. OIIMC HABYAJILHOI U CUMILITHA

OCHOBH1 XapaKTEPUCTUKN HABYAIBHOT TUCUMIUTIHU « TenmoMacooOMiH» HaBe-

JICH1 y TaOJ. 1.

Tabmans 1 — OCHOBHI XapaKTepUCTHKH HABYAIbHOT THCHUILTIHH

HanimenyBaHHs
MOKA3HUKIB

I'any3b 3HaHBD,
CIIeLiaNIbHICTh,
(ocBiTHS porpama,
OCBITHI! P1BEHB)

XapakTepuCTHKA
HAaBYAJIbHOI TUCIUTUIIHU

Henna popma  [3aouna gpopma
HaBYaHHA HaBYaHHA

(APH) (3®H)

KinpkicTh KpenuTiB — 6

l'any3b 3HaHB

O0oB’aA3K0BAa

Monynis — 1 14 «EnekTpu4Ha Pixk miaAroroBku
3MICTOBHX MOJYJIB — 3 iHXKeHepis» 3-if | 3.3
Enextponnutii pecypc PITH]| CemecTp
Ha CalTl yHIBEPCUTETY CreLianbHICTh 5.1 | 5.5
3arajbHa KiJIbKiCTb TOIMH — 142 «EnepreTnune ma- Jlexuii
180 HIMHOOYIYBAHHS) 45 | 18
OcsiTHA mporpama HpakTuni
«X0J10AUIBbHI Ma- 30 | 12
IIMHHU | YCTAHOBKH JaGoparopHi
15 | 6
TrXHEBUX TOIUH AJIA TEHHOI CamocrTiiiHa po06oTa
(dbopMU HaBYAHHS: 90 | 144

ayIUTOPHUX — 6,

caMmocTiifHOi podoTu
CTyeHTa — 6

OcBTHI piBEHb
nepmuin
(6akanaBpcbKuii)

Bua koutpoJiio: IIMK, exsamen

dopma KOHTPOJIIO - KOMOIHOBaHA

2. META BUBYEHHSI HABUAJIBHOI JUCOUTLITHUA

MeTor BUBYEHHS HaBUAIBHOI AMCHUIUIIHK « TennomacooOMiHy € GopMyBaHHS

3HaHb MPO MPOLIECH MEPEAAUl TEIIOTH B TBEPAMX TLIAX Ta Y MOTOKAX a3y Ta PiIWHH,
PO MPOLECH MACOOOMIHY Y ABO(A30BUX CEPEIOBHINAX Ta PO MPUHLUITY PO3paxyH-
KiB MIEPEHOCY TEIUIOTH B €JIEMEHTAX TEIJIOCHEPTETUYHUX YCTAHOBOK, 3T1IHO 31 CTaH-
naaproM Buinoi ocBith YkpaiHu, Ta BIANOBIAHO 0 OCBITHBO-MPO(ECIHHOT mporpamMu
"X 0JI0ANTBbHI MAIIMHMY | YCTAHOBKH'' TaKUX KOMITETEHTHOCTEM

IK-1 —31aTHICTB pO3BA3YBATH CKJIAIH1 CIIEL1AT130BaH1 3a1a4i 1 TPAKTHYH1 pOOOTH
y Tally31 EHEPreTHYHOr0 MAaIMHOOY IyBaHHs a00 y MPOILIECi HAaBYaHHS, 110 epeadavae
3aCTOCYBAHHS TEOPIi TEIIOMACOOOMIHY, TEXHIYHOI TEPMOJMHAMIKH, T11pOra3oanHa-
MIKH, TpaHc(hopMmauii (MEpETBOPEHHS ) EHEPTIi, TEXHIYHOI MEXAHIKHM Ta METO/IB B1IO-
BIJTHUX HAYK 1 XapaKTEPHU3YETHCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB,

3K 3 — 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYAIlisIX;

3K 4 — 31aTHICTE Ta pO3yMIHHS MTPEAMETHOT 001acTi Ta po3yMiHHs npodeciiiHol
JUSITBHOCTI,

3K 8 — 31aTHICTH BUMTHCS 1 OBOJIOAIBATH CYyYaCHUMU 3HAHHSIMU;



@K 2 — 31aTHICTh 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS JUIsl BU3HAYCHHS, (HO-
PMYJIFOBaHHS 1 BUPILICHHS 1H)KCHEPHUX 3aBJAAHb 3 BUKOPUCTAHHSAM METOJIIB €JIEKTPH-
YHOI 1HXKEHEPII,

@K 11- 31aTHICTE BUKOPACTOBYBATH CTAHAAPTHI METOJMKH TUIAHYBAHHS CKCIIE-
PUMEHTAJIBHUX JOCHIKEHD , 3A1MCHIOBATH OOPOOKY Ta y3arajJbHEHHsS PE3YJIbTATIB
EKCIIEPUMEHTY.

3. IEPEAYMOBU JJIA BUBYEHHA AUCHUITIJITHA

[lepenymoBamu 17151 BABYEHHSI TUCLUILTIHU « TermmoMacooOMiny € Kypeu: Pi-
3WKa, XIMisl, BUIIIA MAaTEMaTHKa, TEXHIYHA TCPMOAMHAMIKA Ta TlApOora3oAMHaMiKa.

4. OYIKYBAHI PE3YJIbTATU HABYAHHSA

BuBueHHs HaBuyabHOT mucHUIUIiHA «TermnomacooOMiHy nependadae popmy-
BaHHS TA PO3BUTOK Y CTY/ICHTIB TAKUX PE3YJIbTATIB HABYAHHS:

IIP 1 - 3HaHHS 1 pO3yMiHHS MAaTEMaTUKH, (PI3UKH, TEINTIOMACOOOMIHY, TEXHIYHOT
TEPMOJUHAMIKH, T1IPOra30AuHaMIKH, TpaHcpopmarii (MEPETBOPEHHS ) EHEPTii, TEXHI-
YHOi MEXaHIKW, KOHCTPYKLIHHUX MareplajliB, CHCTEM ABTOMATH30BAHOIO MPOEKTY-
BAaHHSI CHEPreTMYHUX MAUIMH HA PiBHI, HEOOXIAHOMY JUIsl TOCSATHEHHS PE3yJIbTATIB
OCBITHBOI TPOrPaMHU.

IIP 2 - 3HaHHS 1 PO3YMIHHS IH)KEHEPHUX HAYK HA P1BHI, HEOOXIAHOMY JUIsl OCS-
THEHHSI THIIMX PE3YJIbTATIB OCBITHBOI MPOTpamMy, B TOMY YHCII MEBHA OO13HAHICTH B
OCTaHHIX TOCSTHEHHSIX.

IIP 3 - po3yMiHHS MHAPOKOTO MI>KAMCLMILTIHAPHOTO KOHTEKCTY CIEMIAIBHOCTL
142 EnepreTrdHe MammHOOY Ty BaHHSI.

IIP 10 - nyiaHyBaTH 1 BAKOHYBATH €KCIEPUMEHTANIBHI TOCIIHDKEHHS 3a TOTIOMO-
TOK0 IHCTPYMEHTAIBHUX 3aC001B (BUMIPIOBAJIbHUX MPWIAIB), OL[IHIOBATA TOXUOKH
NPOBEICHHS JOCIHIIKEHB, POOUTH BUCHOBKH.

IIP 13 - BukOpuCTOBYBaTH 0OJaJHAHHS, MaTEPIaM Ta IHCTPYMEHTH, 1HKEHEPHI
TEXHOJIOT1i 1 MPOLIECH, & TAKOK PO3YMIHHS X 0OMEKEHb NPU BUPILIECHH] Tpodeciii-
HUX 3aBIaHb.

5. MPOT'PAMA HABYAJILHOI JUCUHUILITHA

Moayas 1
3micToBuii Mmoayas 1. TensionpoBiaHicTh
Tema 1. ®izuuHi ocHOBH Ten1000Miny, CTanioHapHA TeNJIONpPOBiAHICTH

Jlekuis 1. Beryn no kypcy temnomacooOMiHy. MeTon Ta mpeaMeT TerioMacooOMiHy. 3Ha-
YeHHs Ta 3MiCT quctuIuieEd. ETanu po3BUTKY Ta 3B'$130K 3 CyMUKHUME AucuuruiiHaMu. Criocobu me-
PEHECEeHHs TeIJIOTH, 10 MAIOTh MiCTO B €JIEMEHTAX XOJOAMIbHUX MAIIUH 1 YCTAaHOBOK (XM 1Y),

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

Jlekuis 2. @i3uuHUN OMUC TEILIONPOBIAHOCTI. TemioTa, TEMIOBHI MOTIK, TEMIIEPATYPHE TOJIE,
rpagieHT temreparyp. 3akoH @yp’e, koedimieHT TeronposiaHOCT. JudepeHnianbHe piBHSIHHS
MPOLIECY TEIUIOMPOBITHOCTI Ta KPaiOBl YMOBH.

Jliteparypa: [1] ¢. 13-29, [12] ¢. 105-109.



Jlekuisa 3. CrauioHapHa TEIUIOMPOBITHICTD KPi3b CTIHKH OAHO- Ta 0araTOCHONHI, O MAaKTh
micto B eneMeHTax XM 1 Y. TemnepatypHe mosie miockol, I HAPHYHOI Ta chepudnoi cTiHOK. Te-
PMIYHHI OMip TETIONPOBIAHOCTI CTIHOK.

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

Tema 2. CtanionapHa Tenjionepeaaya njioCKHX, UHJIIHAPHYHUX TAa c(PpepHUHUX CTiHOK.
Metoau inTeHcudikauii Tenyionepesayi

Jlekuis 4. Cramionapsa teruonepenaya. Ilnocki, nuninapuysi ta chepuyni crinku. Koedimi-
€HT TEIUIONepeaayl Ta TEPMIYHUHN OMip Teruionepenadi. PiBHsSHHA Teruionepenadyi. Temnaosa 130sis,
BUOIp MaTepiaiy 130JsLii.

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

Jlekuis 5. [aTeHCH(}iKaLis Temonepenayi METOAAMH ITi IBUIIEHHS KOe(IIlleHTIB TEILIOBI a4l
Ta 3011bIIEHHS TOBEPXHI Teronepenayl. OpedpeHHs noBepxHi. TeraonpoBiAHICTh MIOCKOTo pedpa.
Edexrusnicts pedpa. Koediuient opebpenns. TermmonposigHicTh Kpyrioro pedpa.

Jliteparypa: [1] c. 45-54.

Jlekuis 6. Teruonepenayda opedpeHnx CTIHOK B enemenTax XM 1 Y. Bunu opeOpeHHx CTIHOK.
PospaxyHku Temnonepenadi opeOpeHux CTiHOK. TermonpoBiIHICTh Ta TEIUIoNepeaaya npu HasBHO-
CTl BHYTPIIIHIX JXKEPEI TETIOTH.

Jlitepatypa: [1] c. 58-66; [6] ¢c. 29-40.

Tema 3. HectanioHapHa TenyionpoBigHiCTh

Jlekuis 7. Hecramionapna TeronposigHicts (HCT). 3HaueHHs nepexiqHUX TeIUIOBUX MPOLe-
ciB B eHepreruni. Bunu HCT Ta aHanmiTiyHa MOCTaHOBKA 3a/1a4i. AHAJIITUYHI PIIIEHHS TSI INIOCKUX
Ta IWIIHAPHYHUX CTIHOK (CHMETpHYHA TEIUIOBa 3anada). AHaii3 pilleHHs, KpUTepli TeruioBoi
noniOHocTi st poneciB HCT. BusHaueHHs TeIOTH, IO M IBOAUTHCS IO TiJ HEOOMEKEHUX KiHIIe-
Bux po3mipiB. HCT y Tinax oOMexxeHHX KiHIEBHX PO3MipiB.

Jliteparypa: [1] c. 66-68; [6] c. 66-78.

Jlexuis 8. PeryssipHuii Tennosuil npouec. PerynspHuil Tennosuil peskum Ta Horo MareMa-TH-
yHmii onvc. Temmn oxonomkeHHs. Teopemu Konapar’eBa. 3acToCyBaHHs TEOPIi peryIsipHOTO PEXKUMY
10 BU3HAYEHHs KOe(]iL[€HTIB TETUIOBI a4l Ta TEIUIOPI3UIHUX BIACTHBOCTENH. MeTonu piiueHHs 3a-
71a4 TETJIONPOBIAHOCTI.

Jlitreparypa: [8] c. 28-36.

3micToBuii MoayIb 2. KOHBEeKTHBHUIT TEN1000MiH

Tema 4. Pizuunuii TAa MATEeMATHYHHIT ONUC KOHBEKTHUBHOI'0 TEeNJ1000MiHY

Jleknis 9. Konsekuis teroru. @iznynmii onuc npouecy. Paxkropu, Mo BIUIMBAIOTH HA KOHBE-
kuito. Buan xonsekuii. Cucrema nudepeHiiaibHUX PiBHSIHb KOHBEKTUBHOTO TEIUIOOOMIHY €HepTii,
pyxy (Hap’e-Ctokca), cywinbHOCTI Ta TeruoBianadi. Kpaiosi ymoBu.

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

Jlexnist 10. OcHOBHI TOJOXEHHS Teopii TEerIoBoi MOAIOHOCTI. YMOBH Ta TEOPEMH TEILIIOBOI
noniOHocTi. Yucna moaiOHOCTI, METOAH iX OTPUMAHHS Ta (hi3MUHUHN 3MICT. Y3araJbHEHHS JOCI THUX
JaHUX HA OCHOBI Teopii moaiOHOCTI. MeTonu eKCepUMEHTAIbHOTO BU3HAUEHHS Ta OCEPEIHEHHS KO-
edimienTiB Teruosinaayi. OnepsxkaHHs piBHAHB MoxiOHOCTI. TeroBe MOIETIOBAHHS Ta METOIN aHa-
JIorii MPOoLECciB KOHBEKTUBHOTO TETIOOOMIHY .

Jliteparypa: [1] c. 53-63; [11] c. 50-57; [12] c. 119-126.

Tema S. BinbHa KOHBeKIlisl TENJIOTH
Jlexuis 11. Binpaa xonBekuis. OCHOBHI (pakTOpH, IO BIUIMBAIOTH. XapakTep Pyxy PiAHHU.
AHaJiTUYHA MMOCTAHOBKA 3a/1ayi Ta iX pimenHs. KpurepianbHi piBHSIHHS ISl PO3PaXyHKY TETUIOBI-
74l MpY BUIbHIN KOHBEKII{ HA CTIHKAX Ta TOPU3OHTAIBHIX TPpyOax. BisbHa KOHBEKIIiS B MPOLIapKax.
ExBiBasieHTHA TEMJIONPOBIAHICTD, KPUTEPiabHI PIBHSIHHS BIJIbHOI KOHBEKILIi B MpOIIApKaXx.
Jlitepatypa: [1] ¢. 63-70; [8] c. 36-40, 49-59.



Tema 6. Bumymena koHBexuisi. 3aga4i 30BHIIIHBOI0 Ta BHYTPIIIHBOI0 00TIKAHHS

Jleknist 12. BuMyniena KOHBEKLisl MPH NMOB3IOBKHBOMY OOTIKaHHI CTIHOK. I'iapoanHamMiuHui
Ta TEIUIOBHH rpaHuyHI mapu. Pexxumu pyxy. [HTerpaipHe CriBBiJHOLICHHS. AHAITHYHA ITOCTA-HO-
BKa 3a/1a4i Ta ii pillleHHs.

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

Jlekuia 13. OcHoBU rigpoanHaMiuHOi Teopii TeriooOMiHy. JlamiHapHa Tewis, mepexinm o
TypOynenTHoro pexumy. KpurepianbHi piBHSIHHS.

Jlitreparypa: [8] c. 49-55.

Jlexkuis 14. TeriooOMiH KOHBEKIIE y TpyOax 1 kaHanax XM Ta ix enemeHTiB. OcoOmuBOCTI
pyxy 1 TemmooOMiHy B KaHanmax. Pexumu pyxy. Kpurepianapsi piBHIHHS TerioBignadl B TpyOax i
kaHajiax . Terosiia4a B KaHajlaX HEKPyriol (JOpMHU Ta 3ITHYTUX TPyOax..

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

Jlekuis 15. TermooOMiH npu nonepevyHoMy oOTikaHHI TpyO Ta myukiB TpyO [lonepeune obTi-
KaHHsS KPYrJoro LuiiHapa. 3MiHa XapakTepy Tedii Ta IHTEHCHBHOCTI TEIUIOBIAa4l MO NEPUMETPY
tiHapa. Po3paxyHkoBi kpuTepianbHi 3anexHocTi. OCHOBHI THUIH My4KiB. XapakTep pyxy B Iyd-
kax. Emmipuuni ¢popmyin 11 po3paxyHKy TEIUIOBIAAAY! 1 T1IpaBIiYHOrO ONMOPY My4KiB TPyO.

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

3micToBuii Moayab 3. TensioMacooOMiH npu (pa30BHX NEPETBOPEHHSAX.
BunpominwoBanns TemwioTu. Tenmoo0MiHHI anapaTu

Tema 7. Tensiomacoodmin npu ¢a3oBHX NepeTBOPEHHSIX
Jleknis 16. TerutooOMiH nmpu KoHAeHcauii mapa. Buau nporecy KoHAeHcawiid MmiiBKoBa Ta
KparinHHa, 00’ eMHa Ta oBepxHesa. Tepmiunuii omip. KorneHcaris Ha BepTHKaIbHIH MOBEpXHI. 3a-
nauda Hyccensra. Konnencaris Ha TpyOax i1 30BHI TpyO. Pexxnmu korneHcaunii. Brums pizanx ¢akro-
piB Ha KOHIeHcauiro napu. KpurepianbHi piBHSIHHIA.

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

Jlekuist 17. TerooOMiH npu KUMiHHI piAuHU. MexaHi3M npouecy kumiHHs. bynpOamkose i
IUTIBKOBE, 00’ €MHE Ta MOBepXHeBe KUMIHHA. [Iporec KUMmHHSA y BETUKOMY 00’ €Ml Ta HEOTPIiTOl pi-
nuHA. Po3paxyHKU nporecy KumiHHs. 3alleXKHICTh TYCTUHH TEIIOBOTO TIOTOKY Ta KoedilieHTa Ten-
JoBiAAadi BiJ TeMneparypHoro Hanopy. Ilepma ta apyra kpusa xuniHHA. EMmipuysi Ta kputepia-
JbHI PIBHSHHS JI1 PO3PaXyHKY mporeciB kumiHHA. [Ipoliec KUmiHHSA y BEPTUKAIBHUX Ta TOPU30HTA-
JBHHX MapOreHEPYIOUYHX KaHamax. Po3paxyHKH TeIuoBiagadqi.

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

Jlexkuis 18. TermomacooOmiH. OCHOBHI MOHATTS Ta 3aKOHH TeruioMacooOMiny. [lepeHeceHHs
macu nudysiero. Koruenrpaniiina, tepmo- ta Odaponudysis. Audepenuianpai piBHIHHS Ta Kpailosi
yMmoBu. Terio- 1 MacoBiada B Mapora3oBux cymimax (Bosore mositpsi). [loTpiiiHa aHamoris mpo-
LIECIB PYXY 1 IEPEHECEHHs TeTJIOTH | MacH Ta ii BUKOPHCTAHHS y TEIUIOBHX PO3PAXYHKAX..

Jlitreparypa: [8] c. 97-106.

Tema 8. BunpomiHioBaHHs1

Jlexuist 19. OcHOBHI NOJOXEHHS Ta (PI3UYHUN ONMHMC BUIIPOMIHIOBaHHA. BUau mpoMeHncTHx
MOTOKIB Ta ONTHYHI BIAacTHBOCTI TiJ. IloBepxHEBa TI'yCTHHA TEIUIOBOIO IMOTOKY Ta SICKPaBICTh
BUIIPOMiHIOBaHHs. 3akoHU BUNpomiHoBaHHs: [Inanka, Bina, Credana-bonbumMana, Kipxroda ta Jla-
MbepTa.

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

Jlexuist 20. Po3paxyHku nporecy BUNPOMIHIOBaHHSA. TeriooOMiH BUITPOMIHFOBAHHIM MiXK Ti-
namu. Kyrosi koedimieatu. Exkpanysanns . OcoOMBOCTI Mpouecy B MOTJTMHAYUX Ta BUIIPOMIHIO-
IOYUX cepenax — ras3ax ta napax. [IpoMeHHCTHH TeriooOMiH MiXK ra30BOI CEPEIO Ta CTIHKOH.
Cxnapanii TernooOMiH. PIBHAHHS Ta KpUTEpii ISt pO3PaxyHKY BUIIPOMIHIOBAHHS.

Jlitepatypa: [1] ¢.108-116; [12] c.144-149.



Tema 9. TenioBi Ta rigpapJ/iiuHi po3paxyHKH B TeNJI00OMIHHHX anapaTax

Jleknis 21. Knacudikaris Ta TN TEIIOOOMIHHHX anapartiB. PekynepaTuBHi, pereHepaTHBHi,
KOHTAKTHI Ta aKyMyJIATOPH TerIoTH. OCHOBHI PIBHSHHS IJIs1 PO3PaxyHKY TEeIIOOOMiHHHUKIB TEIUIO-
E€HepreTUYHOro OajJaHcy Ta TerJIonepenadi.

Jlitepatypa: [1] ¢.146-150; [6] ¢.78-94.

Jleknist 22. Metoau TeruioBUX po3paxyHkiB. KOHCTPYKTUBHUI Ta MOBIPOYHUH PO3PAXYHKH.
Cxemu Tedli TETNIOHOCIiB Ta BU3HAUEHHS CEPENHbOI PI3HULI TEMIIEPATyp TEIUIOHOCIIB. Po3paxyHku
KiHLIEBUX 3HAYE€Hb TEMITEPATyp TEIUIOHOCIIB. [HTeHCHdiKaLis Tenaonepenadi B TEIUIOOOMIHHUX amna-
parax XM 1 Y Ta ouiHka ix edpexkruBHOCTI. OCHOBH TiAPOMEXaHIYHOTO PO3PAXyHKY TETIOOOMI HHUX
amaparis.

Jliteparypa: [1] ¢.150-163; [8] ¢.89-94.

5.1. TemaTuuHMii IJIAH HABYAJBbHOT JHCITHILIIHHA

Po3noain HaBYaIbHOT0 Yacy 3a MOAYJISIMU HABYAJIBHOT JUCHMIUTIHY « TermnomMa-
COOOMIH» HaBEJCHMI y Ta0n. 2.

Tabming.2. Po3noaiyi HABYAJBLHOIO 4acy 3a MOIYJISIMHA

KinbkicTb ronuu
) o Henna ¢opma 3aouna dopma
HazBu 3MicTOBUX MOAYIIIB 1 TEM v TOMy “ucii v TOMy “ucii
Yeboro e [mp | a6 | c/p | °POTO [rex [mp |nab6 |c/p
1 2 3 4 5 6 7 8 19| 10 | 11
Moayan 1
3micToBHHHA MOAYJb 1. TernonposiIHICT

Tema 1. @i3u4HI OCHOBH TEILIOO- 20 6 4 - 10 18 2 |2 - | 14
Ominy. CramioHapHa TETUIONPO-
BIIHICTE

Tema 2. CtauioHapHa Terionepe- 22 6 4 2 10 23 2|2 1 18
7ada IJIOCKUX, MIIHIPUYHUX Ta
chepuuHUX CTIHOK. MeTonu iHTe-
Hendikanii, Teronepenayi

Tema 3. HecramionapHa Teruion- 18 4 4 2 8 19 2|2 1 14
POBITHICTh

Pa3om 3a 3MiCTOBHUM MoayJieM 60 16 | 12 4 28 60 6 | 6| 2 | 46

3mictoBHUI MOk 2. KOHBEKTUBHUI TEIIIOOOMIH

Tema 4. ®i3uuHMil Ta MaTEMa-TU- 14 4 2 — 8 12 2 | - - 10
YHUH OITHC KOHBEKTHMBHOI'O

TEIIO0OMIHY

Tema 5. BisibHa KOHBEKIIIS 16 2 4 4 6 15 2|2 1 10

Tema 6. BumymmeHa KOHBEKIIisl. 30 8 4 2 16 33 2|2 1 | 28
3amadi 30BHIIIHBOTO Ta BHYTPIII-
HBOT'O OOTIKAHHS

Pa3om 3a 3MiCTOBHUM MoayJieM 60 14 | 10 6 30 60 6 | 4| 2 | 48

3micToBHMIA MOk 3. TemaoMacooOMiH npu (Ga30BUX MEPETBOPEHHSIX.
BunpowminoBanns rerory. TerooOMiHHI anapatu




Tema 7. TerumooOmiH mpu ¢azo- 24 6 | 4 2 12 27 2 |2 1 |22
BUX MEPETBOPEHHSIX

Tema 8. BunpomiHoBaHHs 16 4 2 8 13 2 | - 1 10
Tema 9. Teruosi Ta rixpasmivHi 20 5 2 1 12 20 2 |- - |18
PO3paxyHKH B TEMJIOOOMIHHHUX

anaparax

Pa3om 3a 3MiCTOBHUM MOaYJieM 60 15| 8 5 32 60 6 | 2 2 | S0

Ycboro roans 3a moayJaem 1 180 45 |1 30 | 15 90 180 18 (12| 6 |144

5.2. Temu NpaKTHYHHUX 3aHATH
[Tepenik TeM NPaKTUYHKUX 3aHATh HABYAJIBLHOT JUCHUILIIHY « TermmoMacooOMiny
HaBEJICHUH y TalI. 3.

Ta6auns 3. Ilepenik TeM NPAKTHYHHUX 3aHATH

KinskicTh ronuu

Hasga Temu JHenna 3aouHa
bopma bopma

3mictoBuii MoayJib 1. TensionpoBigHICTH

1 OCHOBHI TIOHSITTS Ta BU3HAYEHHS NHCLUUILIIHU. MeToauka mpose- 2 2
JEHHS MPAKTUYHUX 3aHATH T4 TOTOYHOIO MOAYJBHOTO KOHTPOJIIO.
Jliteparypa: [2] c. 9-18; [4] ¢. 3-5

2 | BupimeHHs THIIOBUX 3a7a4 31 CTaLliOHAPHOI TETJIONMPOBIAHOCTI Ta Te- 2 2
nJionepenayi.

Jliteparypa: [4] c. 6-11

3 | KouTtponbHa podota 31 crauioHapHoi TerutonposigHocTa (KP1). 2
Jliteparypa: [4] c. 11-13

4 | KonrponbHa podoTa 31 cranioHapHoi Teruonepenadi (KP2). 2
Jlitreparypa: [4] c. 1417

5 | BupimeHHs THMOBUX 3a1ad 3 OpeOpeHHs, BHYTPIIIHIX JKEPeN Tell- 2 2

JIOTHU Ta HECTAL[lOHAPHOI TETIONPOBIAHOCTI.
Jliteparypa: [4] c. 17-21, c. 24-26

6 | KontponbHa poboTa 3 opeOpeHHs, BHYTPIIIHIX JKepeT TEIJIOTH Ta 2 -
HecTauioHapHoi Teronposiaaocti (KP3).
Jlitepatypa: [2] ¢. 79-82; [4] ¢. 21-24, ¢. 26-28 ¢.37-39

7 | Horounwnii mopynbHuii koHTposb (IIMK1) 3a 3micToBHUM MOny- 2 -
aem 1

3micToBrii MoyJib 2. KOHBEKTHBHHIA TEMI000MiH

8 | BupimeHHsl THIIOBUX 3a7a4 3 TeOpii TETUIOBOI MOMIOHOCTI Ta BIIBHOL 2 2
KOHBEKII.
Jliteparypa: [4] c. 3943, ¢. 66—70

9 | KontponbHa pobota 3 Teopii TermioBoi moaiOHOCTI Ta BIIBHOI KOH-Be- 2 —
kuii (KP4).
Jliteparypa:[4] c. 4347

10 | BupimeHHs TUMOBUX 33724 3 BUMYLIEHOI KOHBEKII. 2 2
Jliteparypa: [4] c. 47-63

11 | KonTposnbHa podota 3 Bumymienoi kousekuii (KP5S). 2 —




Jlitepatypa: [4] c. 63—65; [2] ¢.69-73

12 | Ilorounnii mopynbHuH koHTposb (IIMK2) 3a 3micToBHUM Mony- 2 -
aem 2.

3mictoBuii Moayiib 3. TensiomacooOMin npu ¢a3oBux me-
PETBOPEHHSX.
BunpominwoBanns Teniotu. Tem10o00MiHHI anapaTtu

13 | BupimeHHs TUIIOBUX 3a/1a4 3 TEII000MiHY pH (a30BUX MEPETBOPEH- 2 2
HSIX.
Jlitepatypa: [4] ¢. 72-80, c. 82—86; [2] ¢. 75-78

14 | KonTtponpHa pobota 3 TerooOMiHy mpu (ha30BHUX MEPETBOPEHHSIX 2 -
(KP6).
Jliteparypa: [4] c. 80-82, c. 8687

15 | Ilorounnii mopynbHu# koHTposb (ITMK3) 3a 3micToBHUM MOny- 2 -
aem 3

Pazom 30 12

5.3. Temu j1abopaTopHX 3aHATH
[Tepenik Tem nabopaTopHUX PoOIT HABYAJIBHOI AUCHMILTIHK « TermmoMacooOMiH»
HaBeJICHUH y Talit. 4.

Taouaunus 4. Ilepedik Tem JJabopaTOPpHUX PoOOIT

KinbkicTh ronuu

Ne
s/ Hasga Temu Henna 3aouHa
dbopma dbopma
3mictoBuii MoayJib 1. TensionpoBigHIiCTH
1 | Berynse 3anstTa. [HCTpyKTaX 3 TEXHIKH O€3MEKH Ta MOXKEXKHOI Oe3- 2 -

neku. Meronnka BUKOHaHHA JJabopaTopHHUX podiT. Bumoru no gopmu
NPEICTABIICHHS 3BITY.
Jlitreparypa: [5] c. 3—4

2 | Jlabopamopna poboma Ne [. BusHaueHHs Koedilli€HTa TETUIONpPO- 2 1
BITHOCTI TBEPAUX TLI METOJOM IJIOCKOTO IIapy.
Jlireparypa: [5] c. 4-10

3 | Jlabopamopna poooma Ne 2. BuznaueHHs KoedillieHTa TeMIIepaTypo- 2 1
NPOBIAHOCTI, TETJIONPOBIAHOCTI Ta TETUIOBI a4l METOJIOM PeryJisip-
HOTO PEXKHMY.

Jliteparypa: [5] ¢. 10-19

3micToBrii MOoyJb 2. KOHBEKTHBHHIA TEMJI000MiH

4 | Jlabopamopna po6oma Ne 3.1. BuBueHHsI TEIUIOBIAa4l BEPTUKAIIb- 2 1
HOI TUTACTHHHM A0 BIJIBHOTO ITOTOKY MOBITPSI.
Jliteparypa: [5] c. 19-31

5 | Jlabopamopna po6oma Ne 3.2. BUBYEHHS TEIUIOBINa4l BEPTHUKAIb- 2 1
HOTO LIJIIHAPA 10 BIIBHOTO TOTOKY TOBITPSIL.
Jliteparypa: [5] c. 31-34




3mictoBuii Moayiib 3. Tensiomacoo0MiH npu ¢a3oBux me-
PETBOPEHHSX.
BunpominwBanHs TemioTu. Tennoo0MiHHI anapaTu

6 | Jlabopamopua poboma Ne 5. JlocnimkeHHs] TEIUIOBIAAYl MPU KOH- 3 1
JeHcaLii BOJASHOI apy Ha MOBEPXHI TOPU3OHTAIBHOI TPYOH.
Jliteparypa: [5] c. 3542

7 | Jlabopamopna po6oma Ne 6. BusHa4€HHs 1HTETPATbHOTO CTYIIEHSI HO0- 2 1
PHOTH TBEPIIOTO Tijla KaJIOPUMETPHUIHIM METOAOM.
Jliteparypa: [5] c. 42-57

Pazom 15 6

5.4. Camocriiina poGora

J1o ocHOBHUX (opM camocTiitHOT po6oTh 3BO npu BUBYEHHI JaHOT AUCLUILTIHA
BIJTHOCSITBCSL:

1) onparroBaHHs JIEKIIHHOTO MaTepialy 1 CaMOCTIiiHE BUBYEHHSI OKPEMUX PO3-
JIUTIB 32 JIOMTOMOT00 PEKOMEHIOBAHOT JIITEpaTypH (TEMH CaMOCTIHHOI poOOTH 1 PEKO-
MEHOBAHA JIiTepaTypa HaBeaeH1 y Jonarky 1);

2) mAroToBKa 10 JJAOOPaTOPHUX 1 MPAKTHUYHUX 3aHATh 1 CBOEYACHE BUKOHAHHS
3BITIB 13 HUX;

3) mAroTOBKa 10 MPOMIXKHOTO Ta MIACYMKOBOTO MOAYJIBHUX KOHTPOJIIB 3HAHB,

4) BUKOHaHHS KOHTPOJIbHOT poboTu (it 3BO 3a04HOi popMu HaBUaHHS).

OnpairoBaHHs JEKIIHHOTO MaTepiaay Mojsirac B poO0Tl 3 KOHCIIEKTOM JICKITIH.
Ha nanomy erami tpeba po3i0paTrcs 3 HOBUMHU MOHSATTSIMHU Ta MOJIOXKEHHSIMHU, TOMOT-
TUCSL PO3YMIHHS JIOTIYHOTO 3MICTy (GopmymntoBaHb. [Ipu bOMYy BapTO BUKOPHUCTOBY-
BaTW OCHOBHY 1 IOJIATKOBY JIITEPATYPy, & MPH HEPO3YMIHHI OKPEMHX MUTaHb HEOOXI-
JTHO 3BEPHYTHCS 3a KOHCYJIBTALIEIO 10 HAYKOBO-Meaaroriunoro npauisauka (HITIT).

[TinrotoBka 10
71a00paTOPHUX 1 MPAKTUYHUX 3aHTh, BAKOHAHHS 3BITIB 13 HUX aonomoxke 3BO 3akpi-
NUTH TCOPETUYHI 3HAHHS 1 HAOYTH MPAKTUYH1 HABUYKHA BUKOHAHHS PO3PAXYHKIB NEpe-
HOCY TEIUIOTH B €JIEMEHTAX TEIJIOCHEPIrETUYHUX YCTAHOBOK.

BukoHaHHsI KOHTPOJIBHOI pOOOTH, MIATOTOBKA A0 MiJCYMKOBOIO MOIYJIBHOTO
KOHTPOJIIO MOBHHHI 3/IIHCHIOBATUCS MPOTATOM YChOTO CEMECTPY LIISTXOM MPOPOOKH
JEKUIAHOTO MaTepiay 1 ITEPATYPHUAX JKEPETT.

Poznoain rogus caMocTiitHOT poOOTH HaBYAJIBbHOT JUCIUILTIHK « TennomMacoo0-
MIH» HABEACHUHA y Ta0. 5.

Tabnmuug 5. Po3nmoaisi roanH caMmocTiiiHoT podoTH

Ne KijabkicTh rogu
B Bun pooorn HH M
3/ Ap Hopmarus AeHHA (popma [3a04uHa popma
HaBYAHHS HABYAHHS
1 | igroroBka no nekuirinux 3aHsaTh | 0,5 (1) rogun Ha 1 ek 12 22
ITinroroBka 10 1a00PaATOPHUX
2 oy a patop 1o 1 (2) ronuan Ha 1 poboty 6 12
pobiT
ITinroroBka o MpaxkTUYHUX 3a-
2 Hﬂfb Ao Tp no 1 (2) ronunn Ha 1 poboty 12 12




[TinroToBKa O MOTOYHOrO MOAY- | MiArOTOBKA A0 KOHTPOJBHUX _
3 : 3x15=45 --
JIbHOTO KOHTPOJIIO 3axoniB — 15 (30) ronuH Ha 1
4 | IlinroToBKa 0 €K3aMEHY 3axiz 15 30
5 | Hanimcanus pedepary 15 ropgus Ha 1 poboty -- --
6 | BukoHaHHst KOHTpOJIbHOI poboTn | 1o 30 rogud Ha 1 pobdoty -- 68
Paszom: 90 144

5.5. KonTpoabHa poGora

KonTponshaa po6orta nependauena st 3BO 3a04HO0i GOpMH HaBUAHHS 1 CKJla-
JAE€ThCS 3 T SITH MPAKTUYHKX 334a4 (HaBeAeH1 y [4]) Ta TPpOX BIAMOBIACH HA TEOPETH-
YH1 MATaHHS 3a MaTeplajlaMi KOXKHOTO 13 TPhOX 3MICTOBHX MOJYIB (ITAKET 3aBJAHb
MOyJIbHOTO KOHTposo y PITH/I He BkianeHwmii).

BapianT KOHTPOJIbBHOT pOOOTH 00MpaeThes 3riHO 3 TabA. 6 32 MOPSAIKOBUM HO-
mepom 3BO B rpymi (BIANOBIAHO A0 KypHATY aKaJAEMIYHOI FPyIIN).

TaGnuns 6. BuOip BapiaHTy KOHTPOJILHOT po60TH

Homep3BO| 1 5 | 3 | 4| 5|6 | 7| 8|9 |10]|11|12|13]14]15
y rpymi
Homepu 3a1a4 KOHTPOJIbHOI poOoTH
1.12,]2.10,[ 3.3, [L.17,]1.10,]1.18,[ 1.5, [1.15,)2.11,] 1.8, [1.26.] 1.3, [1.16,]1.13.]1.25,
35,142,145,(3.6,|4.1,|46,|34,(28,]4.10,|3.11,| 255,29, | 47,27, |3.12,
6.5,16.16,/5.7,163,]5.1,]62, 52,167, |64,|7.1,|53,|72,16.12,| 6.6, |6.13,
8.10,|7.10,| 9.4, | 8.9, |7.13,| 9.6, | 7.8, |8.12,| 8.4, |9.10,| 7.7, 9.5, | 8.3, | 9.8, |8.11,
11.2]10.11711.13[10.810.2{11.7| 92 [10.14109|11.1|10.6[11.11| 9.1 |11.3]|105
Homepu nutaHb KOHTPOJIBHOI poboTH
3micToBHH | 5y | 93 | 20 |21 |20 | 19|18 [ 17 |16 | 15|14 |13 ] 12| 11| 10
MOoAyJib 1
3MICTOBHH | 3¢ | 38 | 37 | 36 | 35 |34 | 33 [ 32 | 31| 30|20 |28]27] 2625
MOnyJb 2
mictoBuit | 51| 55 | 53| 54|55 |56 | 57|58 |59 60| 61]62]63]64]65
MOAYJIb 3
Howmep
3BO 16|17 |18 |19 |20 |21 |22 |23 |24 |25|26|27]|281]29]30
y rpymi
Howmepu 3a1a4 KOHTPOJIbHOI poOoTH
21311412012, [123,]19, [ 1.1,] 1.7, 122 ]1.19,]2.12,] 1.6, [1.11,] 1.4, |[1.24,
3.7,126,24,(32,123,|44,139,(22,149,(2.1, 310,/ 48,|43,|338,|3.1,
76,168, 175,16.11,]58,]56,|6.1,|55,6.15,| 7.4, | 5.4, |6.10,|6.14,| 6.9, | 7.3,
9.13,/8.8,(9.12,/ 8.1, 7.9, |7.14,19.11,|7.12,| 8.7, | 9.7, |7.11,| 8.6, | 82, | 8.5, | 9.9,
11.6]10.13[11.12[10.7|11.810.3|11.4]10.4|10.1|11.10] 93 [10.10[11.5[10.12[11.9
Homepu nutaHb KOHTPOJIBHOI poboTH
3microsuit | o | g | 7 | 6| 5|4 |3 |2|1]|2]3|4a|5]6]|7
MOoAyJib 1
SMICTOBHA | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 49 | 48 | 47 | 46
MOAyJb 2
3mictoBui | o0 | oyl s | g3 s |75 | 74 | 3 72 | 71| 70 | 69 | 68 | 67 | 66
MOAYJIb 3




KonTponsHa poboTa BUKOHYETBCS Y TOAMHU caMOCTIiiHOT podotn 3BO micns
OPOPOOJICHHS 1 3aCBOEHHS! BCHOTO HABYAIBHOTO MaTEPIiaTy JUCLUILTIHU.

KoHnTtposibHa po6oTa noBMHHA OyTH BUKOHAHA HA apKyliax ¢oopmary A4, Haapy-
KOBaHa a00 HAMKCaHa aKypaTHO 1 pO30IPIMBO YOPHUIIOM OJHOTO KOJBOPY, PUCYHKH
NOBUHH1 OyTH BUKOHAH1 3ac00aMu MalMHHOI rpadiky ado OJIBLEM 13 3aCTOCYBAHHIM
KPECIAPCHKAX MPUCTOCYBaHb, NO0TpUuMytourch MmacmTaldy 1 JICTY.

Baprto mpoHymepyBaTH CTOPIHKM 1 3ATMIIATH 3 NPABOi CTOPOHU apKylla MoJist
He MeHW 30 MM JUId 3ayBaKEHb BUKIIAAa4a.

YMOBH 33124 1 JOPMYITIOBAHHS KOHTPOJIbHUX MUTAHb MOBUHH1 OYTH NEPEMHUCAHI
NOBHICTHO. PO3B’A3aHHs 3a4a4 CJIiJ CyNPOBOPKYBATH CTUCIMMH MOSICHIOBAHHSIMHA Ta
JOKJIAJHUMH PO3PAXYHKAMH, Y THX BHITAJIKAX, KOJH 1€ MOKJIMBO, HABECTH PUCYHKH.
HeoOxiqHo BKazyBaTH OJWHHII BUMIPIOBAHHS BCIX (DI3MUHUX BEMWMYMH. [Ipu po3s's-
3aHHI 3aJ]a4 MOYKHA BUKOPUCTOBYBATH CHELlAIbHI MaTeMaTuyHi mporpamu st EOM
(MathCad, MathLab Ta ixmi).

BianoBial Ha KOHTPOJIbHI MUTAHHS MOBUHHI OyTH COPMOBAHI 3 BUKOPUCTaH-
HSIM OCHOBHHX TEOPETHYHUX IMOJIOKEHb. BOHM MOBUHHI OyTH CTHCIMMMU, ajie€ BUYEPI-
HUMMU.

[Tpu BuOOpPI po3paxyHKOBUX (HOPMYJT CiiJ POOUTH MOCUIIAHHS HA JIITEPATYPHE
JUKEPENIO, a B KIHII KOHTPOJBbHOT poOOTH HEOOX1THO HABECTH MOBHUI CTUCOK BUKOPH-
CTaHUX JHKEPEIT, IKUMHU KOPUCTYBATUCS.

Hanpukinaui po6otu Tpeba NpoCTaBUTH JaTy BUKOHAHHS POOOTH 1 MiAIMKC.

SIk11o B poOOTI OMYLIEHT HEAOIKY 1 MOMUIKHK, TO 3BO NOBUHEH BUKOHATH yCl
BkaziBku HIII, gki 3a3Ha4YeH1 B PELICH3II.

POBEOTA, BMKOHAHA HE 3A CBOIM BAPIAHTOM, HE 3APAXOBY-
€TBCA I NOBEPTAETBCA 3BO BEE3 OIIHKHA.

6. METOAU HABYAHHS, 3ACOBU JTAT'HOCTHKHU PE3YJIBTATIB
HABYAHHA TA METO/IU IX AEMOHCTPYBAHHA

Meronu HaB4YaHHS: po0OTa 3 ITEPATYPOIO; TOSICHEHHS, AEMOHCTPYBaHHS; JIeKList, Oeciia; 17ro-
CTPYBaHHS; BIIEOMETON; JabopaTopHa pobOTa; IHCTPYKTAXK, (PPOHTATIBHE OIIUTYBAHHS.

3acobu miarHOCTHUKH Pe3yJIbTaTiB HABUAHHS Ta METOAHM 1X IEMOHCTPYBAHHS: YCHI BIATIOBIL, KO-
HTPOJIBHI pOOOTH, €K3aMeH, po3paxyHKoBO-rpadiuaa podoTa; 3aBnaHHs Ha JabopaTopHOMy 0oOJaa-
HaHHI, peabHUX 00’ EKTAX TOIIO.

7. ®©OPMU NIOTOYHOI'O TA NIJICYMKOBOI'O KOHTPOJIIO
JlocarHeHHs cTyAeHTa OLiHIOThCA 32 100-0ansHor0 cuctemoro HYK.
[TincyMKoBa OIIHKA HABYAIBHOIO KyPCY BKJIKOYAE B C€0E€ OLIHKK 3 TTOTOUYHOTO
KOHTPOJIKO 1 OLIIHKM 3aKJIFOYHOTO €K3aMEHY. Y KOXKHOTO KOMIIOHEHTA CBOSl YaCTHHA B
3aranbHii CHCTEM1 OLITHOK.

VY npomikaux oninkax 3BO moxe HaOparn 60 OaniB (Tadn.7). I1ig koMnOHEH-
TOM MPOMIKHUX OL[IHOK PO3YMIFOTBCS MOTOYHI OLIHKA MPOTSATOM CEMECTPY (BHKO-
HAHHS Ta 3aXUCT Ja0OPATOPHUX 1 MPAKTUYHHUX POOIT, BAKOHAHHS TPHOX TECTIB MOTOY-
HOT'0 MOAYJIBHOTO KOHTPOJIIO 3a MaTepiajaMu MepIIoro, APyroro Ta TPETbOro 3MiCTO-
BUX MoayiB st 3BO neHHoi (popMU HABUAHHS, BUKOHAHHS Ta 3aXKUCT JIAOOPATOPHUX
1 IPaKTHYHUX POOIT Ta KOHTPOIBHOI podotn Mig 3BO 3a0uH0i (opMU HABUAHHS ).



Tabmuis 7. MakcuMaabHi 02,14 MPOMIZKHHX OLIHOK

MakcuMasbHa KUTBKICTE OalliB
dopma KOHTPOITHO
neHHa (opMa HaBYaHHS |3a04Ha (hopMa HaBUAHHSI
BukonanHs naboparopHux |6 poOit x 3 6anu = 18 6a- | 6 pobotu x 3 6anm = 18
poOit JiB oaJiB
Bukonanns npaktuaHux |6 poOiT x 3 6amm = 18 6a-| 6 pobotu x 3 daym = 18
poOiT JIiB oaJiiB
[Torounwuii MmomysibHUN KOH-| 3 TIMK x 8 Oamip = 24
TPOJIb Oaamn _
BukoHaHHS KOHTPOJIBHOT 1 pobGota x 24 6ams = 24
poboTH B oaJiB
Yceworo: 60 60

3BO neHHoi Ta 3a04HOi (POpMU HAaBYAHHS CKJIaAa0Th 3aKJIFOUHMIA €k3aMeH. [1u-
TOMA Bara €K3aMeHy B 3arajibHiii cucTemi oliHoK — 40 OamiB..

[TpaBo 3naBaTy 3aKIOYHAN €K3aMeH HAAAEThC 3BO, IKuii 3 KOXKHOTO BUAY MO-
TOYHOTO0 MOJYJIBHOTO KOHTPOJIO Habupae He MeHIie 60 % Bi MakKCUMaIbHOI KIJIbKO-
cTi OaiB.

3apaxyBaHHsI KPEAUTIB HABYAIBHOTO KYPCY MOKITMBO TITbKU TICIIS JOCATHEHHS
PE3YJIbTATIB, 3AMJIAHOBAHUX POOOUYOI) MPOrPAMOI0 HABYAIBHOT JUCIUILIIHY, 110 BUPA-
JKAETHCS B OHIH 3 MO3UTUBHMX OITHOK, EPEe10aYeHUX YAHHUM 3aKOHOJABCTBOM.

@DopMH KOHTPOJIIO Pe3y/IbTATIB HABYAJIbHOT ISVILHOCTI 3100yBaviB BHILOT
OCBITH Ta iX OLiHIOBAHHSA

Jlabopamopui pooomu
Kpurepii oniHroBanHs 1aboparopHux poOiT HaBeaeH1 y Tabm. 8.

Tabmuug 8. Kpurepii oninroBanHst 1a60paTopHHUX PoOiT

ban Kpurepii oniHroBaHHs

3 | Pobota BUKOHaHA y BCTAHOBIICHWI TEpMiH. BUKOHaHA CaMOCTIHHO, YITKO
c(opmyIbOBaHI 11iJ11, 3aBIaHHS TA IIOTE3a AOCIIHKEHB. 3aCTOCOBYBAIIACS KO-
PEKTH1 METOAM OOPOOKH OTPUMAHUX PE3YJIBTATIB. Y BUCHOBKAX MPOBEACHA KO-
PEKTHA IHTEpOpETaLlisl PE3yAbTaTIB

2 | PobGorta BukOHaHa y BcTaHOBEHUH TepMiH. 3BO BUKOHY€E 1abopaTopHy po-
00Ty 3T1IHO 3 IHCTPYKLI€O, 1HOAI micyist KoHcypTanii HIIIT; onucye cnocrepe-
JKEHHS, CKJIa/Ia€ 3BIT, [0 MICTUTh HETOYHOCTI Y BUCHOBKAX Ta HEBEJIUKI TOMU-
JIKA

1 | Pobota BUKOHaHA 3 NOPYIIEHHSM BCTAaHOBIEHUX TEPMiHIB. 3BO BHKOHYE na-
ooparopHy poboty nia kepiBaunTBoM HIIIT; ckiageHuit 3BIT MiICTUTh HETOY-
HOCTI Y BACHOBKAX T4 MOMHUJIKA

0 | Pobota HE BUKOHYBajacs




Ipaxkmuuni pooomu

Kputepii oniHOBaHHS MPaKTUYHUX poOIT HaBeaeH1 y Tal. 9.

Tabnmuus 9. Kpurepii oiHIOBaHHSI NPAKTHYHHX POOIT

ba .

I Kpurepii omiHroBaHHs

3 | 3BO camocTiiiHO BUKOHAB TPaKTUYHY poOOTY Ta 100pE BOJIOJIE MATEPIATIOM
BIJINOBIJIHO 0 TEMU NPAKTUYHOTO 3aHSTTS

2 | IlpaktnuHy po6OTY BUKOHAHO B OCHOBHOMY BipHO, 3BO Mae ysBieHHs mpo 6a-
30BHIA MaTepial BIANOBIAHO 0 TEMH MPAKTUYHOTO 3aHATTS

1 | Ilpaktnyna poOoTa BUKOHAHA 3 CYyTTEBUMHU NOMIIKaMK, 3BO mae ysBIcHHS
po 0a30BMiA MaTepiajil BIMOBITHO IO TEMU MPAKTUYHOTO 3aHITTS

0 | PoGora He BUKOHYBanacs

Konumponsna poboma (014 3a0unoi popmu)

KonTponsHa poboTa 1uis CTYACHTIB 3a09HOT OPMHM HABYAHHS BKJIIOYAE 1 ATh 3a-
Ja4 Ta TPH 3auTaHHs 3a Marepianam 17°, 2™ ta 3" 3MiCTOBHUX MOAyJiB. Makcuma-
JIbHA KUTBKICTh OaJliB, SKy HAOUpae CTYJCHT 3a MPaBUJIbHY BUPILICHY 3a]a4a, CKJIaiae
3 Ganu Ta 3a MpaBUJIBHY BIAMOBIAb HA 3anuTaHHs 3 Oanu. Kpurepii OiHIOBaHHS SKOCTI
BUPILICHHS 33/1a4 KOHTPOJBbHOI poO0oTH HaBeaeH1 B Tadn. 10.

Taonuus 10. BupimeHnns 3ax1a4 KOHTPOJLHOT podoTtH (1 3agayua — 3 6asn)

Kinb-
KICTh Kputepii oniHroBaHHs
OastiB
3 3ajava BUPILICHA MPABUIIBHO, ATBEPKEHA BIAMOBIIHUMHI PO3PAXYHKAMHU
y BUIIA1 (POPMYJI, UTFOCTPATUBHOTO Marepialy, BKIOYAE aHal3 Ta HEOO-
X1HI BUICHOBKH
2 3ajaua BUPILICHA 3a MPABUJIBHUM AITOPUTMOM, BC1 (POPMYJIM 3amMcaHi Bi-
PHO, € UIFOCTPAaTUBHUI Marepian, HEOOX1IHMH aHalli3 Ta BUCHOBKH. AJiE
BHACII0K JOMYIICHOI HE3HAYHOI TOMMJIKH BIAMOBIAb Y YACIAX HE CIIBNA-
JIa€ 3 KOHTPOJILHOU
1 Xia pilIeHHS 3aja4i B LIJIOMY BIPHWI, aje MpUNyILIEHa BEJIMKA KUIbKICTh
ApiOHUX Ta rpyOuX MOMUJIOK
0 BincyTHe BupimeHHs 3a1a4i

Kputepii ouiHOBaHHs SKOCTI BIAMOBIAl HA TEOPETUYHI MUTAHHS KOHTPOJIBHOI
poGotu HaBeAcHi y Tadmn. 11.




Ta0oauus 11. IIucbmoBa BiANOBIAL HA 3aNIUTAHHS KOHTPOJIBbHOT podoTH (1 nu-
TaHHs1 — 3 0ann)

Kinbkicth K e
Seuin pUTEpIi OLIIHKOBAHHS

3 BianoBias Ha MUTaHHS MOBHA, MIATBEP/HKEHA BIAMOBIAHUME (POPMYIIaAMHU
Ta UTFOCTPATUBHUM MaTeplajioM, BKJIIOYAE aHaAII3 Ta ApryMEHTOBAH1 BH-
CHOBKH

2 BianoBias Ha MUTaHHS MOBHA, MIATBEPHKEHA BIAMOBIAHUMEI (POPMYJIaAMK
Ta UTFOCTPATUBHUM MaTeplajioM, BKJIIOYAE aHANI3 Ta apryMEHTOBaH1 BH-
CHOBKH, aje MICTHTB
HE3HAYHY KUIBKICTh IPiIOHMX MOMUJIOK

1 BianoBias Ha nUTaHHS TOCTATHHO MOBHA, YACTKOBO IMIITBEPKEHA B1/IIO-
BIJHUMHA
(dopmysiaMu Ta UTFOCTPATUBHUM MATEPIATIOM, MICTHTh 3HAYHY KIJIBKICTh
IpiOHUX
OMMJIOK

0 BianoBias Ha NUTaHHS BIJCYTHS

Ilomounuit MoOyIbHULI KOHMPOLb

[ToTtoununii MmoaysbHHE KOHTPOJbL Uit 3BO nenHoi Gopmu nependayvae BUKO-
HaHHs TppoX TecTi (IIMK1, [IMK2, TIMK3) 3a maTepianaMu KOXHOTO 13 TPhOX 3MiC-
TOBUX MOIYJB. KOXKEH TECT BKIIOYAE IEB’ATh KOHTPOJBHUX MUTAHb Ta OJHY 3a4a49y
(MMAKEeT TECTOBHMX 3aBJAaHb HE BKJIAACHE 0 IPOrPaMHu ).

KOHTponbHI MATAaHHS Ta 331a4a MArOTh Pi3HY BaroMicTh: Bix 2 10 8 (3a 3aaa4y)
OPOMDKHUX OajiB. 3arajpHa MAaKCHMaJIbHA KUIBKICTh TPOMDKHUX OalTiB 32 MOAYJIBHHIA
TecToBui KOHTPOJib ckiianae: [IMK1 ta [IMK?2 no 33 6anmu, [IMK3 — 34 6anu; pazom
— 100 6amB.

[Tepepaxynok orpumanux 3BO mij1 4ac TECTOBOTO KOHTPOJIKO MPOMIKHUX OaIiB
Ha 0anu, K1 3apaxOBYIOThCA J0 3arajibHOr0 PEUTUHTY TOTOYHOTO CEMECTPOBOIO KOH-
TPOIO, sIKWH ckianae 60 OaniB, BAKOHYETHCS 3rigHO Tadm. 12.

Tabnmuns 12. IlepepaxyHOK npoMizKHHX 0aJ1iB MOTOYHOT0 MOAYJILHOTO
KOHTPOJIIO (TECTYBAHHS)

Bun MaKcyIMaana ITepepaxoBaHni Oanu

Tecty [ PRI PO 39 34197.30(23-26]19-22|15-18|[11-14]7-10 | 3-6 | Merme 3
MDKHUX OaiB

TIMK 33 8 7 | 6 | 5 4 [ 3 [ 21 0

TIMK?2 33 8 7 | 6 | 5 4 | 3 [ 2 |1 0

TIMK3 34 8 7 | 6 | 5 4 | 3 [ 2 |1 0




Iliocymxoeuii KoHmpo.is

[TircyMKOBHI KOHTPOJIb MPOBOAUTHCSA Y (POPMI €K3aMEHY i CKIaJA€ThCS 3 M-

CbMOBOT BIAMOBIAI HA YOTUPHU TCOPETUYHUX MUTaHHS. [10BHA BIAMNOBIAL HA BCI KOHT-
POJIbHI MATAHHS OLIHIOETHCS 0 40 OajmiB (MakcuMabHa KIJTbKICTh OJTiB HA OJTHE M-
TaHHs — 10 OaiB).

Kputepii oniHIOBaHHS TUCEMOBOT BIAMIOBI/I HA OJHE MATAHHS M1CYMKOBOIO KO-

HTPOJIIO HaBeIeH1 y Tabu. 13.

Tabmuug 13. Kpurepii oniHioBaHHS BiANOBiAi NiACYyMKOBOI0 KOHTPOJIIO
(1mutanns — 10 6amiB)

ban Kpurepii oniHOBaHHS

10 | BiamoBiab Ha MATaHHS MOBHA, MIATBEPAYKEHA BIAMOBIIHUMH (POPMYJIaMHU Ta
UTFOCTPATUBHUM MaTEPIaJiOM, BKIIFOYAE aHAJI3 T4 APTYMEHTOBAH1 BACHOBKH

8 | BiamoBijib Ha NUTaHHS MTOBHA, MIATBEPAYKECHA BIAMOBIIHUMH (POPMYJIaMHU Ta
UTFOCTPATUBHUM MaTePiajioM, BKITFOYAE aHAI3 TA ApTYMEHTOBAH1 BUCHOBKH, ajie
MICTUTh HE3HAYHY KIJIbKICTh APIOHMX MOMMJIOK

6 BianoBias Ha MUTAHHS TOCTATHHO MOBHA, YACTKOBO MIATBEPAKEHA BIITOBI/I-
HUMH (POpMYJIaMH T ITFOCTPATUBHAM MAaTEPiajioM, MiCTUTh 3HAYHY KUTbKICTh
JNPpiOHUX TOMMJIOK

4 BianoBias Ha MUTaHHS HEMOBHA, YACTKOBO MIJATBEPAYKECHA BIAMOBIIHUMH (Op-
MYJIaMH Ta UTFOCTPATUBHAM MATEPIAIOM, MICTUTh 3HAYHY KIJIBKICTb SIK IPiOHUX,
TaK 1 rpyOuX MOMUJIOK

0 BianoBias Ha MUTAHHS BIJCYTHS

8. KPUTEPII OLIHIOBAHHS PE3YJIbTATIB HABUAHHS

[TincymkoBa o1iHka 3HaHb 3BO y 3anexHOCTI B1J Ha0paHoi cymu Oamis Gpopmy-

€ThCsl Y BIAMOBITHOCTI A0 HACTYNHOI mikanu (tadn. 14), B sKiif mpeacTaBaeHo BiANOBI-
JHICTH MK HaOpanumMu Oanmamu, oiiHkoro ECTS Ta TpajuiiiitHOI CUCTEMOIO OLIHIO-

BaHHA.

Tabnuig 14. Hlkana ouinroBanus: HanionajabHa ta ESTS

Cyma GauiB 3a BCi ) ) )
) . . [TincymKkoBa OIliHKA 3a HAL[iOHATHHOK IKAJIOK
BUIM OCBITHBOI Owmnuxka ESTS .
. ; 3a MUCIUILII HY
ISITBHOCTI
90-100 A BiAMIHHO
82-89 B o6pe
74-81 C 7o0p
64-73 D 3a0B1JILHO
60-63 E 3a0B1JILHO
HE3aq0BIIBLHO
35-59 FX . A
3 MOJKJIMBICTIO TOBTOPHOTO CKJIAIaHHS
0-34 F HE3a0BIIBLHO
3 000B’SI3KOBHUM MOBTOPHUM BHBYEHHSIM JTUCIUILTIHU




Mo>knMB1 MOTOYHI Oalii 32 OMaHyBaHHS MaTepiaay KOKHOI TEMH, BUKOHAHHS
KO>KHOT JTaDOpaTOPHOi Ta MPaKTUUYHOI poOIT, a TaKOXK Oajiu CKJIaJaHHs MOTOYHOTO MO-
JYJILHOTO KOHTPOJIIO Ta €EK3aMEHY HaBEJEH1 B Ta0. 15.

Tabnmuus 15. IoTo4ni 6a/1m 32 onaHyBaHHS MaTepialy JMCHUITIHA

Ne Jenna popma 3aouHa popma
3MICTOBHOT'O . .
MOJTYJIS 1 Bunu pobotu KIHBK.ICTB Bunu pobotu KIHBK.ICTB
OaniB OamniB
TEMU
T1 JlaboparopHa pobora Ne 1 3 Jlaboparopna poborta Ne 1 3
IIpakTruHa podora Ne 1 3 IIpakTiuHa podora Ne 1 3
3M1 | T2 | KontpospHa pobora Ne 2 3 IIpakTiuHa pobora Ne 2 3
T3 JlaboparopHna pobora Ne 2 3 Jlaboparopna poborta Ne 3 3
IIpakTryHa poborta Ne 3 3 IIpakTruHa poborta Ne 3 3
IIMK Ne 1 8 -
T4 | Jlaboparopna pobora Ne 3.1 3 Jlaboparopna pobora Ne 3.1 3
vz | Ts KonTponbHa poborta Ne 4 3 IIpakTiuHa poborta Ne 4 3
JlaboparopHa pobora Ne 3.2 3 Jlaboparopna pobora Ne 3.2 3
TIMK Ne 2 8 -
3M3 | T6 | KonrpoarHa poborta Ne 5 3 IIpakTiuHa pobora Ne 5 3
T7 Jlaboparopna pobora Ne 5 3 Jlaboparopna pobora Ne 5 3
KonTponbHa pobota Ne 6 3 IIpakTiuHa pobora Ne 6 3
T8 | JlaboparopHa pobora Ne 6 3 Jlaboparopra poborta Ne 6 3
T9
TIMK Ne 3 8 -
— — — KontponbHa pobora 24
ITincymko-
BHI1 Ex3amen 40 Ex3amen 40
KOHTPOJIb
|
Pazom 100 100

9. 3ACOBY HABYAHH#A

3acoOM HaBYaHHS CKJIAAFOTHCS 3 J1A0OPATOpHOro OOJIaJHAHHS CHEMIani30BaHOT
nadopatopii «TennoMacooOMIH», 3pa3KiB Ta MAKETIB TEMIOOOMIHHOTO 0OJaHAHHS,
SIKE 3aCTOCOBYETHCS B rajly31 TEIUIOEHEPTETUKH, BKJIFOUAKOYM IIF0Uy KOTEJIbHY YCTAHO-
BKY, MAKETH SIICPHUX €HEPIETUYHUX YCTAHOBOK, rpadiuHi 3aco0M (IJIaKaTH, CXEMH,
KPECJICHHA ), TEXHIYH1 3aco0u (Blmeo3amnucu),
KOMII FOTEP Ta MEPEKA, MPOCKIiitHE 00JIaTHAHHS, POrpaMHe 3a0e3neYeHHS (1Sl 311~
CHEHHS TMCTAHIIIHOTO HABYAHHS, PO3PAaXYHKIB HA MPAKTUYHKX 3aHATTAX ). OUH1 JIeK-
[1iH1 Ta TPAKTUYHI 3aHATTS BIAOYBaOThCS HA Kadeapl TexHIYHOoi Temmodi3uku Ta cy-
JHOBUX MapoBUpoOHKUX ycTaHOBOK HYK B kaOiHET1 KOTIIIB Ta ayIUTOPIi CaMOCTIHHOT
NIArOTOBKH CTYACHTIB, a JadoparopHi po6otn — B 1aboparopii « TemmomacooOMiny.

[Tix yac nucTaHniifHOi pOOOTH KO)KHOMY CTYACHTI HAAAETHCS B €JICKTPOHHOMY BH-
[JISI/11 KOHCIIEKT JIEKIIH, TPAKTUKYM JIjisl MPOBEACHHS MPAKTUYHUX 3aHATh Ta Jadopa-
TOPHUIA NPAKTHKYM, & TAKOK BC1 HEOOX1AH1 3aCO0M MOTOYHOTO Ta IMiJICYMKOBOTO KOH-
TPOJIIO.

Hoctyn 3BO 10 3micTy ek3aMeHalliitHux O11eTiB 3a0€3Me4YEHO.
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Honparok 1

Temmu camocTiiiHoT podoTH

3mictoBuii MoayJib 1. TensionpoBigHicTh

1. TemnonpoiaHicTe. ®i3uvHi OCHOBH. TeMrepaTypHe NoJie, TPali€HT TEMIIE-
partyp.

Jlimepamypa: [1] ¢. 9-13.

2. Tennosuii NoTiK. 3aKkoH Dyp’e.

Jlimepamypa: [1] ¢. 13—15.

3. KpaiioBi yMOBH [uIsl pIIIEHHS 3a7a4 TeonpoBiaHocti. KoedimienT Temmon-
POBIIHOCTI. 3HAUYEHHS KOE(DIIEHTIB TEIUIOMPOBIAHOCTI IJ1sl PI3HOMAHITHUX TiJI.

Jlimepamypa: [1] ¢. 15-23.

4. CranioHapHa TEMIONPOBIIHICTE KPi3b TIOCKY CTIHKY.

Jlimepamypa: [1] ¢. 29-34.

5. CranioHapHa Temonepeaayda Kpizb OpeOpeHy CTIHKY.

Jlimepamypa: [8] c. 22-25.

6. CraumioHapHa TEIUIOMPOBIIHICT MPH HASBHOCTI BHYTPILIHIX JHKEPEN TEM-
JOTH.

Jlimepamypa: [8] ¢. 19-22.

7. CrauioHapHa Temmonepeaaya kpizp opeOpeny ctinky. KoedinieHT edekTus-
HOCTI pedpa.

Jlimepamypa: [8] c. 22-28.

8. AHANITUYHHIA OMKC HECTALIOHAPHOT TEMIONPOBITHOCTI. PillIeHHs U1 0X0J10-
JOKCHHS (HarpiBy ) IUIACTHHMU.

Jlimepamypa: [8] ¢. 28-32.

9. Ox0onopKeH S (HarpiB) TUT KIHIIEBUX PO3MIpIB.

Jlimepamypa: [8] ¢. 32-33.

10. Perynsapauii pesxuM. Temn 0XOJIOHKEHHS.

Jlimepamypa: [8] c. 33-36.

3mictoBuii MoayJib 2. KOHBEeKTHUBHHUIi TemI000MiH

11. Cucrema muepeHmiaibHuX PIBHSIHB KOHBEKTUBHOTO TEIJIOOOMIHY Ta Kpa-
HOB1 YMOBH.

Jlimepamypa: [8] ¢. 36-40.

12. Yucna moaiOHOCTI 1 iX (Pi3nyHuUil 3MICT. YMOBHM MOIOHOCTI JJIsl MPOIIECIB
KOHBEKTUBHOTIO TEMI000MIHY. Teopemu noaioHocTi. Kpurepii moaioHuX mporiecis.

Jlimepamypa: [8] c. 42-45.

13. TenmoBiaAaul Tpy BUIBHIA KOHBEKIi. MicueBa 1 cepeiHs TEIIOB1A1a4a Ha
BEPTUKAIBHIN MOBEPXHI PH JaMIHAPHIKA Tedli Ta TOPU3OHTATBHUX LMIIHIPAX.

Jlimepamypa: [8] c. 45-46.

14. TennoBixgaya npy BUIbHIA KOHBEKIIT y IIIJTMHAX 1 TPOLIAPKAX.



Jlimepamypa: [6] c. 41-42.

15. CraiioHapHa TEIIOBIIa4a TIIOCKOI MOBEPXHI MPUMYCOBOK) KOHBEKIIIEHO.
Di3uyHMiA onuc.

Jlimepamypa: [6] c. 49-50.

16. OCHOBH T1APOIMHAMIYHOI TEOPIi TEMITOOOMIHY.

Jlimepamypa: [9] ¢. 73-75.

17. TennoBixgaya npu TeUli piliHU Y Ny4YKax TpyO.

Jlimepamypa: [6] c. 54-55.

18. TennoBixgaya npu Tedli piAMHU B TPyOax 1 KaHAIAX.

Jlimepamypa: [6] ¢. 50-53.

3micToBuii Mmoayib 3. TensiomacooOMin npu (pa30BUX NepeTBOPEHHSX.
BunpominwBanns TemwioTu. Tenmoo0MiHHI anapaTu

19. TennooOMiH MpU KOHAEHCALIT TapH.

Jlimepamypa: [1] ¢. 92-98.

20. Po3paxyHKH TEMI000MIHY IPHA KOHAEHCALIIT MapH.

Jlimepamypa: [1] ¢. 98-99.

21. TennooOMIH MPU KUTITHH1 PIAUHU.

Jlimepamypa: [1] ¢. 87-92.

22. OCHOBHI MOHSATTS T4 3aKOHU TEIJIOMACOOOMIHY.

Jlimepamypa: [1] ¢. 163-166.

23. TenmomacooOMIH B TApPOra30BUX CyMIIIAX.

Jlimepamypa: [1] ¢. 192—-194.

24. TlotpiiiHa aHaJIOTIsl MPONECIB TEMJIO- 1 MACOBIIAYl 1 PyXy PIAMHU Ta ii 3a-
CTOCYBaHHS MPU MOJIEITIOBAHHI NPOLECIB Ta y TEIJIOBUX PO3PAXYHKAX.

Jlimepamypa: [1] ¢. 190-192.

25. TennooOMiH BUMPOMIHIOBaHH M. D13MYHA MPUPOAA TEIJIOBOIO BUIIPOMIHIO-
BaHHSI.

Jlimepamypa: [8] c. 70-73.

26. 3aKOHM TETJIOBOIO BUMPOMIHFOBAHHSI.

Jlimepamypa: [8] ¢. 73-76.

27. Knacudikaris 1 TUIM TEMJI000MIHHAX anaparis.

Jlimepamypa: [8] ¢. 89-90.

28. OCHOBHI PIBHSIHHS JUIsl TEMUIOBAX PO3PAXYHKIB TEMIOOOMIHHUX arapariB.

Jlimepamypa: [8] ¢. 90-91.

29. MeTomMKH TEIUIOBMX PO3PaXyHKIB TENJIOOOMIHHMKIB Ta  BIUIMB
CXEMHU TeUii TEMIOHOCITB.

Jlimepamypa: [8] ¢. 91-93.

30. OmiHka epeKTUBHOCTI TEMIOOOMIHHUX anapariB. ['iapomexaHiyHmii po3pa-
XYHOK TETUIOOOMIHHUKIB.

Jlimepamypa: [6] c. 79-83.



Hoparok 2

IuTanHs 11 MOAYJIBHOTO KOHTPOJIIO
3mictoBuii MoayJib 1. TensionpoBigHicTh

1. 3HayeHHs 1 3MICT KypCy TenaoMacooOMiny. ['010BHI 3ac00M MEPEHOCY TET-
notu. TennoMacooOMIH B XOJIOAWIbHUX MAIIMHAX TA YCTAHOBKAX.

2. TennonposigHicTh. D13W4H1 OCHOBH. TeMnepaTypHe MoJje, TPagieHT TEMIE-
paryp.

3. Tennoewuii notik. 3akoH Dyp’e.

4. Koe(imieHT TenaonpoBiAHOCTI. 3HAYEHHS KOS(ILIEHTIB TEMIOMPOBIIHOCTI
JUTS PI3HOMAHITHHUX TUI, 110 BAKOPUCTOBYIOTHCS B efieMeHTax XM 1V,

5. JludepeHiiaibHe piBHSHHS TEILIOMPOBIAHOCTI.

6. KpaiioBi yMOBH Ui PIIIEHHS 33/1a4 TEIIONPOBIAHOCTI B €j1eMeHTax XM.

7. CranioHapHa TEMJIOMPOBIAHICTh KPi3b MJIOCKY CTIHKY. | paHu4Hi yMOBH [-ro
poay. TepmiuHui OMmip CTIHKH.

8. CramioHapHa TEMIOMPOBIAHICTL OAraToapoBoi CTIHKY.

9. Cranionapsa Temionepeaaya Kpisb miocKy cTiHKy. ['pannyni ymoBu Il1-ro
poay. KoediieHT Tennonepeaaui.

10. CranionapHa TEIIONPOBIHICT KPi3b LWIHAPUYHY CTIHKY. ['paHuuH1
ymoBH [-ro pony.

11. CranionapHa TEIIONPOBIAHICTE 0AraromapoBoi LMWIIHAPHUYHOI CTIHKH.
['pannyni ymoBu I-ro pony.

12. CranionapHa Temionepenaya Kpi3b UATIHAPUYHY CTIHKY. | paHW4YH1 yMOBH
[II-ro poay. bararomapoBa cTiHKa.

13. KpuTruHuii giaMeTp UMITHAPUYHOI CTIHKH. YMOBH BUOOPY TEMJIOBOI 130J14-
11i B XOJIOAWIbHUX MAlTUHAX 1 YCTAHOBKAX .

14. Cnoci0 1HTeHcuikaiii cTamioHapHOi Temionepeaadi 3a paxyHoK 301j1b-
HICHHS KOE(iLI€HTIB TEMIOBIIAAYI.

15. Cnoci0O 1HTeHcuikanii cTamioHapHOi Temionepeaadi 3a paxyHOK 301j1b-
HICHHS MJIOIWHY TEII000MiHY. OpeOpeHi TemnooOMiHHUK XM 1Y,

16. JlndepenuianbHe piBHSIHHS CTAlllOHAPHOT TEMJIOMPOBILAHOCTI y TPSIMOMY Pe-
Op1 nmoctiiiHOro nepepizy. TemnoBuii noTik pedpa.

17. CranionapHa Temonepenaya kpizb opeOpeny crinky. KoedimieHt edextu-
BHOCTI pedpa.

18. CranioHapHa TEIIOMPOBIAHICTh MPH HASBHOCTI BHYTPILIHIX HKEPEN TEl-
JIOTH.

19. AHayliTHYHWI OMKMC HECTALIIOHAPHOI TEMIONMPOBILAHOCTI. PilneHHs mist 0xo-
JIOJKCHHS (HArpiBy) IMJTACTHHM.

20. HecranioHapHa T€NI0MPOBIAHICTE. BUNIAAKN Reuyr < Raop 1 Rumyr Rsos.

21. BuzHau€HHs TEMJIOTH, KA BIAAAETHCS MIIACTUHOIO MPU OXOJIOHKCHHI.

22. OX0n0/pKEeHHS (HArpiB) TUT KIHIIEBUX PO3MIpIB.

23. Bunagok HEpIBHOMIPHOTO PO3MOALTY TEMIIEPATYP MPH HECTALIOHAPHIA Te-
TUIONPOBITHOCTI. PerynspHuii pexxum.

24. Temn oxonokeHHs. Kputepiii bio.



3mictoBuii MOy b 2. KOHBeKTHBHUIA TEMI000MiH

25. KonBekTuBHAMN TET000MIH B efneMeHTax XM 1Y. ®i3nunnii onuc. [Ipumy-
COBa 1 BUTbHA KOHBEKLIi. 3akoH H roToHa-PixmaHa.

26. JlndepeHuianbHe pIBHAHHS €HEPrii A1 KOHBEKTUBHOTO TEILNIOOOMIHY.

27. Cractema pi1BHSHB JJIsl BUPILICHHS 33]1a4 KOHBEKTUBHOT'O TETIO0OMIHY. [ 'pa-
HUYHI YMOBH.

28. IIpuBEeICHHS CHCTEMHM PIBHSHb CTALIOHAPHOIO KOHBEKTHMBHOIO TEILIOO0-
MIHY 10 O€3p03MIPHOro BAMIIAY. Yncna moaiOHOCTI Ta iX (pi3nYHUil 3MICT.

29. YMoBH MOAIOHOCTI /T MPOLECIB KOHBEKTUBHOTO TEMI000MIHY. Teopemu
noaioHocti. Kpurepii moaiOHuX MpoUeCiB, IO BUKOPUCTOBYIOTHCS B TEINIOBUX MPOLE-
cax XM 1V.

30. TlpencraBiieHHs pE3yJIBTATIB €KCIEPUMEHTY KOHBEKTUBHOTO TETNIOOOMIHY B
KpUTEPIATbHOMY BUTIIsAAl. OTPUMAHHS KPUTEPIATBHAX 3AJICKHOCTEH.

31. 3acoOM €KCIEPUMEHTAILHOTO 3HAXO/KEHHS KOC(MIIIEHTIB TEMIOBIAIaYl
KOHBEKTUBHOI'O TEMJIO0OMIHY.

32. OcepenHeHHs KOe(ilIEHTIB TEMIOB1AIAYI.

33. CraiioHapHa TEIJIOBIIIa4a MIOCKOI MOBEPXHI MPUMYCOBOK) KOHBEKIIEKO.
Di3uyHMA onuc.

34. IHTerpanabHe PiBHIHHS TEMJIOBOIO NOTOKY JAJIsl MPUKOPAOHHOTO [apa.

35. CramioHapHa NpPUMYCOBa KOHBEKTHMBHA TEILIOBIAAYa IMJIOCKOI MOBEPXHI
OPU JTAMIHAPHOMY MPUKOPAOHHOMY LIapi.

36. 3ae)KH1CTh KOHBEKTHBHOI TEIJIOB1A1a41 BiJl 3MiHHOCT1 (PI3UYHHUX BIACTHBO-
CTEH P1IUHH.

37. BnnvB Ha CcTanioHapHY KOHBEKTHMBHY TEIUIOBIAAAYY 3MIHHOCTI TEMIEpa-
TYPHY NOBEPXHI IIACTUHM 110 JTOBXKHUHI.

38. BB Ha CTaliOHapHy KOHBEKTUBHY TEILTOBIAAYY MOYATKOBOI JIJISTHKH,
110 HE 00IrPIBAETHCA.

39. CranioHapHa MPUMYCOBAa KOHBEKTHWBHA TEIUIOBIAAAYA TUIOCKOI MOBEPXHI
npu TypOYJIEHTHOMY NPUKOPAOHHOMY AP,

40. Tennosignaya npu Tevli piaAuHU y TpyOax 1 kaHamax. OcoOIMBOCTI Tedli Ta
TEMI000MIHY B eieMeHTax XM 1 Y.

41. T'igpoauHaMiYHUN 1 TEIUIOBANA MPUKOPJAOHHI apu. B’s3kicHui Ta B s3Ki-
CHO-TPaBITAllIiHUI PEKUMU Teuli.

42. Pe3ynbraTy JOCIIAIB 3 TEIUIOBIAAA4l TPAMYCOBOKO KOHBEKIIEK Y Tpydax 1
KaHaJIax.

43. TenmooOMIH Npy 30BHILIHINI TeUli PiANHU HABKOJIO OJHIET TPYOH.

44. TennoBianaya npu Tedli piAMHA y My4Kax TPyO.

45. TennoBignaya Mpy Teuli piliHA B KaHAJIaX HEKPYTJIOTO MEPEPI3Y 1 3ITHYTUX
TpyOax.

46. TennoBianaul Npy BUIbHINA KOHBEKIIi. MicIieBa 1 cepeiHs TEMIOBIIIa4a Ha
BEPTUKAIBHIN MOBEPXHI IPH JTAMIHAPHIN TEYii.

47. TennoBignaya Npy BUIbHIM KOHBEKIIi HA BEPTUKAJIbHII NOBEPXHI IPH TYP-
OyJNeHTHI Teuli.

48. TemnoBiaaaya Npyu BUIbHIHA KOHBEKI(li HA TOPU3OHTAIBHUX HUAJIIHIPAX.

49. Tennoiaaya Npyu BUIbHIA KOHBEKI Y IIIJIMHAX 1 MPOIIapKax.



50. ExBiBajicHTHA TEIIONPOBIAHICTh BUIBHO KOHBEKII€0. KoedilieHT KOHBE-
KIIIi.

3mictoBuii MoayJib 3. TensiomacooOMiH npu (Ga3oBUX NepPeTBOPEHHAX.
BunpominwsBanns temwiotTu. TensooOminni anapatu XM i Y

51. Tennoeingaua npu KoHAeHcalli mapu. [ miBkoBa 1 KpariMHHA KOHASHCALL].

52. Tepmi4yHHMiA OMip MUTIBKA KOHACHCATY.

53. TennooOMiH Mpy JaMiHAPHIK TeUli NTIBKA KOHAEHCATY HA BEPTUKAIBHIMA MO-
BepxHi. Pimenns Hyccenbra.

54. Bruue Ha TemI000MIH TUTIBKM KOHACHCATY CHJT IHEPIIIT, 3AJIEKHOCTI TEIMIO-
(p13MYHUX BIACTUBOCTEH BiJ TEMIIEPATYPH Ta PEKUMY XBHJILOBOI TEUIi MJTIBKH.

55. TennooOMiH mpu TypOyJIEHTHIH Teuli MIIBKA KOHACHCATY.

56. TennooOMiH MPU KUN1HHI piAuHU. Bynp0alikoBe KUITiHHS.

57. TennooOMiH MPH TJTIBKOBAM KHITiHHI.

58. 3anexxHICTh TEMIOBOrO0 MOTOKY Bl TEMIIEPATYPHOrO HAMOPY MPH KUITHHI
pinvHu. KpuTHYHA IyCTHHA TEMIOBOTO MOTOKY.

59. 3anexHicTh Koe(iieHTa TEMIOBIIa4l MPY KUNITHH] PIAMHY BiJ TEMIIEPaTy-
PHOTO HaNopy.

60. PiBHSIHHS [UTs pO3PAXYHKY KO€(DILI€HTIB TEMIOBIAAYl TPA KHUITIHHI.

61. TennmooOMIH BUIPOMIHIOBaHHSM. (Di3WYHA MPUPOJA TEIJIOBOIO BHITPOMI-
HIOBAHHSI.

62. OntruHi 3110H0CTI (PI3MYHMX T BUAM MOTOKIB BUTPOMIHIOBAHHS.

63. 3aKOHHM TEMIOBOT0 BUMPOMIHIOBAHHS.

64. TennmooOMIH BUIPOMIHKOBAHHSIM MK TIJIaMH 3 TUIOCKONAPATIEIIbBHUMH MOBE-
PXHSIMU O€3 EKpaHiB.

65. TennmooOMIH BUIPOMIHIOBAHHSM MIXK TUIAMH MTPH HAIBHOCTI €KPAHIB.

66. Knacudikamis TeruooOMiHHuX amapatiB XM 1 Y.

67. Tenmonepeaaya B TeO0OMIHHKX anapaTtax. OCHOBH1 PIBHSIHHS IS TETLIO-
BOTO PO3pPaxyHKy TEMI000MIHHMX anapariB XM 1 V.

68. BoasiHMIA €KBIBAJICHT 3aJI€KHOCTI 3MIHM TEMIIEPATYPH TEIJIOHOCITB B1J1 CIT1B-
BIIHOIICHHS BOASIHUX €KBIBAJICHTIB MPHU PI3HUX CXEMAX PYXY.

69. Cepennenorapu(MivyHuil TEeMIIEpaTyYpHUA HaMip NPSIMOCTPYMHHHOTO PyXY
TEMJIOHOCITB.

70. CepenHenorapu(pMivyHuil TeMOEpaTypHUi HaNlp NPOTHCTPYMUHHOTO PYXY
TEMJIOHOCITB.

71. CepennenorapuMivyHuil TEMIEPATYPHUIN HAMIP NEPEXPECHOTO PYXY TEIIIO-
HOCIiB.

72. OCHOBHI MOHATTS TEIJIO- 1 MACOOOMIHY.

73. JlndepeHuianbHi piBHSAHHS TEMIIO- 1 MACOOOMIHY.

74. Tenmo- 1 MacoBiJAa4a B €JIEMEHTAX CHEPreTHUYHUX YCTAHOBOK, 30KpEMA B
yCcTaHOBKax 3 XM 1V.

75. TloTpiiiHa aHa0r1s TPOLECIB TEMIO- 1 MACOBIIAY1 1 PyXy PIIMHHU Ta ii 3a-
CTOCYBaHHS MPY MOJIEIIOBAHHI NPOLECIB Ta y TEIJIOBUX PO3PAXYHKAX.



Honarok 3
Pe3yabTaTn nepersisiny po0o40i nporpaMu HaBYAJAbLHOT THCHHMILTIHA
«TenyomacooOMin»

Temu nexuii

KinskicTh ronuu

Ne 3/m Hazsa temu Tlenna dopwa 3ao;1)1;{aa do-

Pazom

Temu NMPAKTHYIHHX 3AHATH

KinskicTh ronuu

Ne 3/m Hazsa temu Jlena dopma IB);c;qHa dbo-

Pazom

3MmiHE m0 poOouoi mporpamMu HaB4abHOI aucHuIUliHU «TernaoMacooOMiH» PO3MISTHYTO
Ha 3acimanHl kadenpu TexHIUHOI TEIIO(I3UKN Ta CYJHOBUX MapOBUPOOHUX YCTAHOBOK

IIporokon Ne. Bim «  » 20 p.

3aBinyBau kapenpu

3MiHE 10 poOouoi mporpamu  HaB4yaibHOI aucIMILIHE  «TeraoMacooOMiH»  y3TOMKEHO
3 rapaHTOM OCBITHBOI IPOrpamu. ['apaHT OCBITHLOI Mporpamu ' XonoauIbHI MAHMHHU i YCTAHOBKH ',
KaHA. TexH. Hayk, poueHt kadeapu K i P Jlutom Onenoro BanumisHORW.

lapaHT OCBITHBOI TpOrpaMu Onena JIMTOII



