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BCTYII
AHoTalis

Po3BUTOK HaykW 1 TEXHIKH, IIOCTIHHE YJOCKOHAJEHHS CTalllOHApHUX Ta
TPAHCHIOPTHUX TEIUIOEHEPTETUYHUX YCTAaHOBOK BHMAararoTh BHCOKOI KBamiikarii
¢daxiBIliB, 10 MPOEKTYIOTh, OyAYIOTh Ta EKCIUIyaTylOTh IIl YCTaHOBKU. Bce 11e
HEMOXJMBO 0Oe3 0a30BUX 3HaHh (I3MYHMX IMIPOIECIB, IO BiAOYBalOTBCH Yy
TEIJIOCHEPTETUYHUX yCTAHOBKAX.

Kypc mepenbauae BUBUEHHS OCHOB Teopli TEIIOMAaCOOOMIHY, SIK CYKYITHOCTI
IPOLIECIB, O BIJOYBAIOTHCA y TEIUIOEHEPreTUYHUX YCTAHOBKAX, 30KpEMa 3aKOHU Ta
KUIbKICTh CIIBBIAHOIICHHS! TEPEHECEHHS! TEIJIOTHU TEIUIONPOBIIHICTIO, KOHBEKIIIEIO,
BUTIPOMIHIOBaHHSM, TpU (A30BUX TIEPETBOPEHHSX TEIUIOHOCIIB Ta TPOIECH Ta
pPO3paxyHKU TETNIOOOMIHHUX anaparis.

KirouoBi caoBa: TermiomMacooOMiH, TeIuionepeAayda, TEIJIONPOBIIHICTS,
BUMPOMIHIOBAHHS, KHWIIIHHS, KOHACHCAIlsl, XOJOJUIbHI MAIIMHU 1 YCTaHOBKH,
TeII000MIHHUI anapar.

Abstract

The development of science and technology, as well as the continuous
improvement of stationary and transport heat-power installations, requires highly
qualified specialists who design, build, and operate these installations. All this is
impossible without fundamental knowledge of the physical processes occurring in heat-
power systems.

The course provides the study of the fundamentals of heat and mass transfer
theory as a set of processes that take place in heat-power plants, including the laws and
quantitative relationships of heat transfer by conduction, convection, and radiation,
during phase transformations of heat carriers, as well as the processes and calculations
of heat-exchange equipment.

Key words: heat and mass exchange, heat transfer, thermal conductivity,
radiation, boiling, condensation, refrigeretion machines and installations, heat
exchange apparatus



1. OIMUC HABYAJILHOI JJUCHUILJITHU

OcHoBHI
HaBejieHl y Ta0u. 1.

XapaKTEPUCTUKA HAaBYAJIbHOI

IUCLUIUIIHA

«TerutomacooOMiIH»

Tabmuist 1 — OcHOBHI XapaKTePpUCTHKHM HABYAJIBHOI N CUMITIHI

["any3p 3HaHB,

XapakTepucTuka
HABYAJIBbHOI JUCIUILIIHA

HaiimenyBanHs CTICIIaTIbHICTb,
. . JHenna popma  |[3aouna popma
MOKa3HUKIB (ocBiTHS mporpama,
C o HaBYaHHS HaBYaHHS
OCBITHI{ pPiBEHB) (TIDH) (3DH)

KinbkicTs kpeauTiB — 6

Monymis — 1

lNany3s 3HaHB:
G «In:xenepis,

O0oB’s13K0Ba

Pik miaroroBkn

3MICTOBUX MOAYIB — 3 BHPOOHHUITBO Ta 3-i 3-i
OyaiBHUIITBO)»
Enextponnnii pecypc PITH/] CrenianpHicts: G4 Cemectp
Ha CaiiTi yHIBEpCUTETY «EHeproBupoOHHUIITBO» 5-i ‘ 5-i
3araibHa KilbKiCTh TOJUH — crenianizauis G4.04 Jlexuii
180 «X0JI0AUIbHI T 45 ‘ 14
KAIMATHYHI TEXHOIOT» TpakTuani
OcBITHS porpama 30 ‘ 10
"Xo0JI0ANIbHI MAIMHM i -
- JlaGopaTopHhi
15 | 6
TwXHEBUX TOAWH JUIS IEHHOT Camocriiina podora
(¢hopmMHu HaBYAHHS: 90 ‘ 150

OcBTHIl piBEHb
nepumi
(0akanaBpcbkmil)

ayIUTOpHUX — 6; Bua xonTpoato: [IMK, exzamen

camocTiiHOT poOoTH

dopma KOHTPOJIIO - KOMOIHOBaHA
cTyeHTa — 6

2. META BUBUEHHS HABYAJIbHOI JJUCILIUILJITHA

MeTtoro BUBYEHHSI HaBYalIbHOI qucuuiuiiHu «TemnomacooOMin» € GhopMyBaHHS
3HaHb MPO MPOIECH Iepeayl TEIUIOTH B TBEPAUX TIIaX Ta y MOTOKAX razy Ta piIuHH,
Ipo TMpoIecu MacooOMiHYy Yy 1BO(A30BUX CEPEAOBHINAX Ta MPO MPUHIUITY
pPO3paxXyHKIB TEPEHOCY TEIUIOTH B EJIIEMEHTAaX TEIUIOEHEPTeTUYHUX YCTaHOBOK,
3rilHO 31 cTaHgapToM Bumoi ocBith VYkpaiHu, Ta BIANMOBIAHO JI0 OCBITHBO-
npodeciiinoi  mporpamu  "XoJ0AMIbHI  MAIIMHU i yCTaHOBKHM' ~ Takux
KOMIIETEHTHOCTEMN:

3K 3. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYALISIX.

3K 4. 3nanHs Ta po3yMiHHS MPEAMETHOI 00JacTi Ta PO3yMiHHS HpodeciiiHOoi
ISUIBHOCTI.

3K 8. 31aTHiCTh BUMTHCS 1 OBOJIOAIBATU CyYaCHUMU 3HAHHSIMU.

@K 2. 3gaTHICTH 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS [JIsi BU3HAYEHHS,
dbopMyIIIOBaHHS 1 BHUpIIICHHS 1HXXCHEPHUX 3aBAaHb 3 BHUKOPUCTAHHSIM METOJIB
CJICKTPUYHO1 1HXKEHepii.

®K 11. 3paTHiCTP BHUKOPUCTOBYBATH CTaHAAPTHI METOAMKU IUIaHYBaHHS
EKCIIEpUMEHTAJIbHUX JOCTI/DKeHb, 31IHCHIOBATH O0OpOOKY Ta y3arajdbHEHHS Pe3yibTaTiB
EKCIIEPUMEHTY.



3. IIEPEAYMOBU J1JIs1 BUBYHEHHSA INUCIHUIIJITHA

[TepexymoBamu 111 BUBYCHHS TUCIUILTIHU « TemiomMacooOMin» € KypcH:
¢bi3uKa, XiMisi, BUIIla MaTEeMaTHUKa, TEXHIYHA TEPMOUHAMIKA Ta T1[pOTra30JuHaAMIKa.

4. OYIKYBAHI PE3YJIbTATU HABYAHHA

BuBuenns HapuanbHOi qucnumiing «TemmomacooOmin» nepeadayae GopmyBaHHS
Ta PO3BUTOK Y CTYJCHTIB TAKUX PE3yJIbTaTIB HABYAHHS:

ITP1. 3HaHHsA 1 pO3yMIHHS MaTeMaTHKH, (DI3UKH, TEIJIOMACOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKH, T1APOTra30AuHAMIKHU, TpaHCcPopMallii (IepeTBOPEHHS) €HEPrii, TEXHIYHOT
MEXaHIKM, KOHCTPYKUIMHHMX MaTepiaiiB, CUCTEM aBTOMATU30BAHOI'O MPOEKTYBaHHS
CHEePreTUYHUX MAIllMH Ha PIBHI, HEOOXIHOMY JIsl JOCSTHEHHS PEe3yJIbTaTiB OCBITHHOT
Iporpamu.

IIP2. 3HanHg 1 pO3yMIHHS IH)XKCHEPHUX HAyK Ha pIBHI, HEOOXITHOMY ISt
JIOCSITHEHHSI 1HITUX PE3yJIbTAaTIB OCBITHBOI MPOTPaMU, B TOMY YHCIII TIEBHA 0013HAHICTH B
OCTaHHIX JTOCSITHEHHSX.

ITP3. Po3ymiHHA MIMPOKOTO0 MIKIMCHHUILIIHAPHOTO KOHTEKCTY cremianbHocTi G4
EneproBupoOHULITBO.

ITP10. IlnanyBaTy 1 BUKOHYBAaTH €KCHEPUMEHTANIBbHI JOCIIKEHHS 32 JOIOMOIOO
IHCTpyMEHTANbHUX 3ac00iB  (BUMIDIOBAJIbHUX TPWIAJIB), OILIHIOBATH TOXUOKHU
MPOBEJICHHS TOCTIIKEHb, POOUTH BUCHOBKHU.

ITP13. BuxopucroByBaTu 00JIaJlHAHHSA, MaTepiajud Ta IHCTPYMEHTH, 1HXKEHEpPHI
TEXHOJIOT1i 1 MPOIECH, & TAKOXK PO3YMIHHS iX OOMEXEeHb MPHU BUPILICHHI TpodeciitHmx
3aBJIaHb

5. MIPOI'PAMA HABYAJILHOI JUCIHUTILJITHA

Moayas 1

3micToBuii moayJs 1. TemonpoBigHicTb

Tema 1. @i3nuHi 0CHOBH Tem1000MiHy, CTanioHapHA TEIVIONPOBIAHICTH

Jlekuis 1. Betyn 10 kypcey TeruiomacooOMiny. MeTos Ta mpeIMeT TeIioMacooOMiHy. 3HaYeHHS
Ta 3MICT JUCHUIUTIHU. ETamm po3BUTKY Ta 3B'SI30K 3 CYMDKHUMHU JUCITUIUTIHAMU.

CrniocoOu nepeHeceHHs TeIIOTH, 1110 MaloTh MICTO B €J1€MEHTAX XOJIOAWIbHUX MAllUH 1 yCTaHOBOK
(XM1YV).

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

Jlekuis 2. ®i3uuyHUil ONMUC TEIIONPOBIAHOCTI. TerioTa, TEMIOBUN TOTIK, TeMIepaTypHE
ToJie, TpagieHT Temmeparyp. 3akoH Dyp’e, koedillieHT TerIonpoBiaHOCTI. J(udepeHiiaabHe piBHIHHS
MPOIIECY TEIUIONPOBITHOCTI Ta KpaiiOBl YMOBH.

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

Jlekuisn 3. CramioHapHa TEIUIOMPOBIAHICTh KPi3b CTIHKH OJIHO- Ta 0araTOCIOWHI, IO MAaroTh
Mmicto B enemeHTax XM i Y. TemnepaTypHe moisie IIJIOCKOI, IMMIIHAPHYHOI Ta cPepryHOi CTIHOK.
TepMmiuHMii omip TEMIONPOBITHOCTI CTIHOK.

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



Tema 2. CtanioHapHa TenJionepenaya mioCKux, HMIIHIAPUYHHUX Ta cPepUUYHUX CTIHOK.
Metoau inTeHcudikanii TenJonepenayi

Jlekuis 4. CramionapHa Teronepenaya. [Inocki, muninapuyni Ta chepuyni ctinku. KoedirieHt
TeIIonepeiadi Ta TEPMIYHWN omip Terutonepenadi. PiBHSHHS Teruronepenadi. TerioBa 130JsIlis,
BUOIp MaTepiay 130Js1ii.

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

Jlekuis 5. [HTeHcudikarlis Teronepenayi METOAaMH MiBUIICHHS KOe(illieHTIB TeIUIOBiAIaYl Ta
30UIbIICHHST TOBEpXHi Terutonepenayi. OpeOpeHHs MOBepXHi. TeIUIONPOBITHICTE IIOCKOTO pedpa.
EdextuBHicts pedpa. Koedimient opedpenns. TemmonpoBigHicTh KPyTiaoro pedpa.

Jliteparypa: [1] c. 45-54.

Jleknisa 6. Teronepenaua opeOpeHux CTiHOK B eneMeHTax XM 1 Y. Buau opeGpeHux CTiHOK.
Po3paxynku Teruonepenadi opeOpeHuX CTIHOK. TerIonpoBIIHICTh Ta TEIUIONEpeaada Ipyu HasIBHOCTI
BHYTPILIHIX HKEPEIT TeTIOTH.

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

Tema 3. HecTanionapHa TenJionpoBiHiCTh

Jlexuis 7. Hecramionapna tertonposinHicts (HCT). 3HaueHHs nepexiiHuX TEIUIOBUX MPOLECIB
B eHepreruni. Buagu HCT Ta anamitThyHa mocTaHOBKA 3a7advi. AHATITHYHI PIICHHS IS TUIOCKHX Ta
WITIHAPUYHUX CTIHOK (CHMETpUYHA TEIUIOBA 3a1a4a). AHaji3 pillleHHs, KpUTepii TermIoBoi
noxionocti mis nporieciB HCT. BusHaueHHs TEIUIOTH, IO MIABOAMTHCS 0 TiIT HEOOMEKEHHX
kiHneBux po3mipis. HCT y Tizax oOMeXeHHUX KIHLIEBUX PO3MIpIB.

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

Jleknisi 8. PerymsipHuii TemnoBuil mpouec. PerynspHuil TEmIoBUil pexuM Ta HOro marema-
TnuHui omuc. Temn oxomomkeHHsa. Teopemu Konpapar’eBa. 3acTocyBaHHS Teopii peryJsipHOTO
peXKUMY 10 BU3HAUEHHS KOe(]illi€HTIB TEIUIOBiAgadl Ta TEIUIO(QI3MYHUX BIACTHBOCTEH. Meronu
pileHHS 3a71a4 TeTIOTPOBITHOCTI.

Jliteparypa: [8] c. 28-36.

3micTroBuiit MoayJib 2. KoHBeKTUBHUI TeNJ1000MiH

Tema 4. @i3uyHMil Ta MATEeMATHYHUN ONTUC KOHBEKTUBHOI'O TENJI000MiHY

Jlekniss 9. Konsekiisi Tteruiotu. Pizuuamii omuc mporecy. DakTopw, MO0 BIUIMBAIOTH HA
KOoHBeKII0. Buan konsekmii. Cuctema audepeHIiaibHUX PIBHSHb KOHBEKTHBHOIO TEIUIOOOMIiHY
eneprii, pyxy (Has’e-Ctokca), cyminpHOCTI Ta TeruoBianadi. Kpaiioi ymMoBH.

Jliteparypa: [1] c. 37-53, [12] c. 115-1109.

Jleknist 10. OcHOBHI TOJIOKEHHsI TEOPii TEIMJIOBOI MOAIOHOCTI. YMOBH Ta TEOPEMHU TEIUIOBOI
nofioHocti. Yucna mnopiOHOCTI, MeTronu iX oOTpuUMaHHS Ta (I3UYHMNA 3MICT. Y3araJbHEHHS
JOCIITHAX JTaHUX Ha OCHOBI Teopili mMomiOHOCTI. MeToau eKCIepUMEHTaIbHOTO BHU3HAYCHHS Ta
ocepeqHeHHs KoeimieHTiB TeroBinagaui. OnepxaHHs  piBHSIHb nonionocti.  Teruose
MOJICJTFOBaHHS Ta METOJIA aHAJIOT11 TIPOIIECIB KOHBEKTUBHOTO TETNIOOOMIHY.

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

Tema 5. BilbHAa KOHBEKIisl TENJIOTH

Jlekuis 11. BinpHa kouBekiis. OCHOBHI ()aKTOpH, IIO BIUTUBAIOTH. XapakTep PyXy piIUHU.
AHaJiTHYHa MOCTaHOBKA 3aja4i Ta ix pimeHds. KputepianbHi piBHSHHS 411 pO3paxyHKy TEIUIOBiAmaql
Ipy BUIBHIM KOHBEKIIi Ha CTIHKaxX Ta TOPU3OHTAJBHHX TpyOax. BigbHa KOHBEKIiS B MpoIIapKax.
ExBiBaneHTHa TETUIONPOBIAHICTh, KPUTEPiabHI PIBHSIHHS BUTbHOT KOHBEKIIT B MPOIIIApKaXx.

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



Tema 6. Bumymena konBekuisi. 3a1a4i 30BHIIIHBOT0 TA BHYTPIlIHBOI0 00TIKAHHS

Jleknisn 12. BumymeHa KOHBEKIIisl IPH TOB3I0BXHBOMY OOTIKaHHI CTIHOK. ['ipoquHaMivyHuid Ta
TEIUIOBMM TrpaHnyHi mwapu. Pexxumu pyxy. IHTerpanpHe crmiBBiIHOLIEHHSA. AHaJITHYHA MOCTa- HOBKA
3ajadi Ta i pileHHs.

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

Jlekuiss 13. OcHOBU rigpoaWHaMigHOi Teopii TemmooOMiHy. JlamiHapHa Ttewis, mepexin 10
TypOyneHTHOTO pexxumy. KpurepianbHi piBHSHHS.

Jlitepatypa: [8] c. 49-55.

Jleknia 14. TeruiooOMiH KOHBeKLi€0 y TpyOax 1 kaHamax XM Ta ix enemeHTiB. OcoOIUBOCTI
pyxy 1 TerooOMiHy B kaHamax. Pexxumu pyxy. KpurepianbHi piBHAHHS TeruioBiguadi B TpyOax i
KaHayax . TeroBijggada B KaHajmax HEKPyIJIoi (GopMu Ta 3IrHyTUX TpyOax..

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

Jlekmisi 15. TermooOMiH mpu momnepeyHoMy oOTikaHHI TpyO Ta myukiB TpyO Ilomepeune
OOTIKaHHA KPYyTJIOro HWIIHIpA. 3MiHA XapakTepy Teuii Ta IHTEHCUBHOCTI TEIUIOBIAIadi 10 IEPUMETPY
nutiaapa. Po3paxyHKOBI KpuTepiaibHI 3aieXHOcTi. OCHOBHI THMNHM Iy4YKiB. XapakTep pyXy B
nyuykax. EMmipuuni ¢popmynu A po3paxyHKy TEIUIOBiAIadl 1 FIPaBIIYHOTO ONOPY IMyUKiB TPYO.

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

3micToBuii moay.s 3. Tensiomacoo0MiH npu (pa30BUX MePEeTBOPEHHSX.
BunpominoBanns renioru. TemnoodMinHi anmapaTu

Tema 7. Tensiomacoo0MiH npu (a30BHX NepeTBOPEHHAX
Jlekuisi 16. TerooOMiH mpu KoHJeHcalii mapa. Buam mporecy KoHAeHcalii6 TuliBKoBa Ta
KparyiiHHa, 00’€MHa Ta ToBepxHeBa. lepMmiunuii omip. KoHneHcariss Ha BepTHUKANbHIA TOBEPXHI.
3amaua Hyccenbra. Konpencauist Ha TpyOax 1 30BHI TpyO. Pexxumu konpaeHcauii. Briams pizHux
(axTopiB Ha KOHJEHcaIito mapu. KpurepiaabHi piBHSIHHS.

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

Jleknia 17. TemnmooOMiH npu KuIiHHI pianHU. MexaHi3M mporecy KumiHHS. BynpOamkoBe i
IUTIBKOBE, 00’eMHE Ta moBepxHeBe KumiHHs. [Ipoliec kumiHHSA y BenukoMy 00’eMi Ta HeAorpitoi
pinuau. Po3paxyHKH Tporiecy KWMiHHS. 3alieKHICTh TYCTHHH TEIUIOBOTO IMOTOKY Ta KoedimieHTa
TEIUIOBifaul BiJl TemmepaTrypHoro Hamopy. [lepma Ta apyra kpusa kumiHHs. Emmipuuni Ta
KpUTEpiaJbHI PIBHAHHS Ui PO3paxyHKY IPOLECiB KUMiHHA. [Ipomec KWITIHHS y BEPTHUKAIBHUX Ta
TOPU30HTAJIBLHUX NMAapOreHepyOUHX KaHatax. Po3paxyHKu TemioBigaadi.

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

Jleknia 18. TemnomacooOMiH. OCHOBHI MOHSATTS Ta 3aKOHM TeruiomacooOMiHy. IlepeHecenHs
macu mudysieto. Konnenrpamiiina, Tepmo- ta Oapoaudysis. dudepenmianpai piBHSIHHSA Ta KpailoBi
ymoBH. Temmo- 1 MacoBiijadya B Mapora3oBux cyMimax (Bosore moBiTps). [loTpiiiHa anamoris
MPOIIECIB PyXY 1 MEPEHECEHHS TEIUIOTH 1 MacH Ta ii BUKOPUCTAHHS Yy TEIUIOBUX PO3PaxXyHKaXx..

Jliteparypa: [8] c. 97-106.

Tema 8. BunpominoBanHs

Jlexuist 19. OcHOBHI TOIOXKEHHS Ta (DI3UYHUI OMKMC BUIIPOMIHIOBaHHI. Buaym mpoMeHHCcTHX
MOTOKIB Ta ONTHYHI BIACTHBOCTI Ti. [loBepXHeBa I'yCTHHA TEIUIOBOTO IOTOKY Ta SICKPaBiCTh
BUINPOMIiHIOBaHHS. 3akoHM BuUMpoMiHioBaHHs: [Inanka, Bina, Credana-bombimana, Kipxroda ta
JlambeprTa.

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

Jlekuisi 20. Po3paxyHku mpoliecy BUIPOMIHIOBaHHS. TemaooOMiIH BHUIIPOMIHIOBAHHSIM MiX
timamu. KyrtoBi koedimientn. EkpanyBanus . OcoOmuBOCTI Tpomecy B MOTVIMHAIOYUX Ta
BUIIPOMIHIOIOUUX Cepeiax — raszax ta mapax. IlpoMeHucTuii TerniooOMiH MiX ra3oBOIO Cepeiolo Ta
ctiakoro. CkanHui Ter1oo0MiH. PiBHSHHS Ta KpuTepii A po3paxyHKy BUIIPOMiHIOBAHHSI.

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



Tema 9. TenioBi Ta rigpasBjiyHi po3paxyHKH B TeIVIOOOMIHHUX anaparax

Jlexmis 21. Knacudikariist Ta TuIu TeriooOMiHHUX anapartiB. PexkynepaTtuBHi, pereHepaTrBHi,
KOHTaKTHI Ta aKymyaaTopd TermioTd. OCHOBHI pIBHSHHSA s PO3PaXyHKy TEIIOOOMIHHUKIB
TEIJIOCHEPTETUIHOTO OaTaHCy Ta TeTuIonepeaayi.

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

Jleknist 22. Mertoau TemioBuX po3paxyHKiB. KOHCTpYKTHBHHI Ta MOBIPOYHUN PO3PAXyHKH.
CxeMu Tedil TEIUIOHOCIIB Ta BU3HAYEHHS CEPEIHBOI PI3HUII TeMIepaTyp TEIUIOHOCIIB. Po3paxyHku
KIHIICBUX 3HA4YCHb TEMIIEpaTyp TEIUIOHOCIiB. [HTeHCHiKalis Terwtonepenadi B TEIIOOOMIHHHUX
amapatax XM 1 VY Ta omiHka ix edekTuBHOCTI. OCHOBH TiAPOMEXaHIYHOTO PO3PaxXyHKY
TEIJIOOOMIHHHX amaparis.

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

5.1. TeMaTHuHHUI IVIAH HABYAJIBLHOI AU CIUILTIHA

Posmoxin  HaBUagpbHOTO Yacy 3a MOIYJSIMH  HABYAJIBHOI  JAWCIUILTIHH
«TemomacooOMiH» HaBeIEeHUM y TaOI. 2.

Tabnuus.2. Po3nmoaiyi HABYAJIBHOI0 Yacy 3a MOXYJISIMH

Kinekicts roguH
. o Jenna ¢popma 3aouyna popma
HazBu 3micTOBUX MOAYIB 1 TeM Sy —— y TOMy wrcTi
Yeroro [nee Trp | mab | c/p |7 PO [nex |mp |na6 |c/p
1 2 3 4 5 6 7 81 9] 10 | 11
Mopnyas 1
3mictoBHUN MOyIb 1. TemnonpoBiaHICTh

Tema 1. ®i3uuH1 OCHOBH 20 6 4 — 10 18 2 2 — 14
termooominy. CramioHapHa
TETUTOTIPOBITHICTD
Tema 2. CramionapHa 22 6 4 2 10 23 2 2 1 18
TerIoneperaya IUIOCKHUX,

OWTHAPUYHAX Ta  CHEPUIHHX
cTiHOK. Metomau iHTeHCHDiKAaIi,
TerIonepeaadi

Tema 3. Hecrarionapna 18 4 | 4 2 8 19 - | -1 1 |18

TEIIONPOBIIHICTD
Pa3om 3a 3MicTOBHMM MOayJIeM 60 16 | 12 4 28 60 4 |4 2 |50




3MicToBHUN MOAYNb 2. KOHBEKTUBHUIH TEMIO0OMiH

Tema 4. Oisuynuii Ta MareMma- 14 4 2 - 8 12 2 | - - | 10
THYHHH ONKMC KOHBEKTUBHOIO

TEIUI000MIHY

Tema 5. BijibHa KOHBEKIIIA 16 2 4 4 6 15 2 2 1 10
Tema 6. BumymieHa KOHBEKIIis. 30 8 4 2 16 33 212 1 |28

3agaui 30BHIITHLOTO Ta
BHYTPIITHHOT'O OOTIKaHHSA

Pa3om 3a 3MicTOBHMM MOayJIeM 60 14 | 10 6 30 60 6 4 2 48

3mictoBHMI MOoAyb 3. TeromacooOMiH pu (a30BUX MEPETBOPEHHSX.
BunpomintoBanus Terioty. TermooOMiHHI amapaTi

Tema 7. TerumooOMmin pu ¢azoBux| 24 6 | 4 2 12 27 2 |2 1|22
MIEPETBOPECHHSX

Tema 8. BunpomiHioBaHHS 16 4 | 2 2 8 13 - | - 1 |12
Tema 9. TerioBi Ta TigpaBIivHI 20 5 2 1 12 20 2 | - - 18
pPO3paxyHKH B TEIIOOOMIHHUX

armaparax

Pa3om 3a 3MicTOBHMM MoOayJieM 60 15| 8 5 32 60 4 | 2 2 | 52

Ycboro roaux 3a moayJiem 1 180 45 | 30 15 90 180 14 (10| 6 (150

5.2. TeMu NpakTHYHUX 3aHATH
[Tepenik TeM MpakTUYHKUX 3aHSATHh HABYAIBHOT JUCIUILTIHU «TeniomMacooOMiny
HaBeJICHUH y TaoII. 3.

Tabamnus 3. [lepeJiik TeM NPaKTHYHHUX 3AHATH

KinbkicTb roguH
Ne
o/ Hazpa temu Jlenna 3aouHa
dopma dbopma
3micToBuit Mmoayib 1. TemumonpoBignicTh
1 | OcHOBHI TIOHATTS Ta BU3HAYEHHS AUCLUIUTIHM. MeToauka 2 2
NPOBEIEHHS MPAKTUYHMX 3aHATh Ta IOTOYHOIO MOIYJIBHOTO
KOHTPOJTIO.
Jliteparypa: [2]c. 9-18;[4] c. 3-5
2 | BupimeHHs THMOBHX 3alad 31 CTamiOHAPHOI TEIUIOMPOBITHOCTI Ta 2 2
TerIonepeayi.
Jliteparypa: [4]c. 611
3 | KonrponbHa poboTa 3i cranionapHoi tertonposigHoct (KP1). 2
Jliteparypa: [4] c. 11-13
4 | KonrposabHa poboTa 3i cTanionapHoi rerutonepenadi (KP2). 2
Jliteparypa: [4] c. 14-17
5 | BupimeHHs THNOBUX 3aJad 3 OpeOpEeHHs, BHYTPILIHIX JKEpen 2 —




TETJIOTH Ta HECTAI[IOHAPHOT TEIUIONPOBITHOCTI.
Jliteparypa: [4] c. 17-21, c. 24-26

6 | KonrponbHa poboTa 3 opeOpeHHs, BHYTPILIHIX JKEpesd TEIUIOTH Ta 2 —
HecTamioHapHoi TertonpoigaocTi (KP3).
Jlitepatypa: [2] c. 79-82; [4] c. 21-24, c. 26-28, c.37-39

7 | llorounmit momynpHUM KoHTpodb (IIMK1) 3a 3MicTOBHHM MOy- 2 —
aeM 1

3micToBuil MOy b 2. KOHBEeKTHBHUI TENI1000MiH

8 | BupimenHs TMIoBuX 3a7a4 3 Teopii TEIUIOBOI MOAIOHOCTI Ta BUIBHOT 2 2
KOHBEKIII.
Jliteparypa: [4] c. 3943, c. 66-70

9 | KonTpoasHa poboTa 3 Teopii TEmIoBOi MOAIOHOCTI Ta BIILHOT KOH- 2 —
Bekitii (KP4).
Jliteparypa:[4] c. 4347

10 | BupimeHHs TUIIOBUX 3a/1a4 3 BUMYIIICHOI KOHBEKIIii. 2 2
Jliteparypa: [4] c. 47-63

11 | KonrpoabHa poboTa 3 BumyieHoi kousekii (KP5). 2 —
Jlitepatypa: [4] c. 63—65;[2] ¢.69-73

12 | Tlotounuit moxynpHU KoHTposb (IIMK2) 3a 3micToBHUM MOay- 2 —
aem 2.

3microBuii Moaynh 3. Temomacooomin npu ¢ga3zoBux

nepeTBOPEHHAX.
BunpominoBanus TemioTu. Tenjgoo0MiHHI anapaTu
13 | BupimenHs THOOBUX 3amad 3 TEINIOOOMIHY Tipu  (a30BUX 2 2
HIEPETBOPCHHSIX.
Jliteparypa: [4] c. 72-80, c. 82—-86; [2] c. 75-78
14 | Konrponpaa pobota 3 TermwiooOMiHy npu (ha30BUX HEPETBOPEHHSX 2 —
(KPo).
Jlitepatypa: [4] c. 8082, c. 86—87
15 | Ilotoununit moxynpHuit KoHTponb (IIMK3) 3a 3micToBHUM MOIy- 2 —
aem 3
Pazom 30 10

5.3. Temn J1a00pPATOPHX 3aHATH
[Tepenik TeM 1a00paTOpHUX pooIT HaBYAJIbHO1 JTUCLUTUTIHU
«TemnomacooOMiny» HaBeieHUH y Ta0I. 4.

Taoauus 4. Ilepesik TeM Ja00paTOPHUX POOIT

Kinekicts roaun

Ha3zBa Temu Jlenna 3aouHa

3/m dopma dbopma




3microBuii Moaynh 1. TemsionpoBiaHicTh

1 | Berymue 3aHATTS. [HCTpyKTak 3 TeXHIKM O€3MEKH Ta MOXKENKHOI 2 -
6e3mexku. Metoanka BUKOHAHHS j1abopaTopHux poOiT. Bumoru no
dbopmHu NIpeACTaBICHHS 3BITY.

Jlireparypa: [5] c. 34

2 | Jlabopamopna poboma Ne 1. BusHaueHHS Koedilli€eHTa TEIUIONPO- 2 1
BiJTHOCTI TBEPIUX TLT METOJIOM TUIOCKOTO MIapy.
Jliteparypa: [5] c. 4-10

3 | Jlabopamopna poboma Ne 2. BusHaueHHa  KoedimieHTa 2 1
TEMIEPAaTypONPOBITHOCTI, TEMJIOMPOBIAHOCTI Ta  TEIUIOBiAAAul
METOJ/IOM PETYJIISIPHOTO PEXKHIMY .

Jlitepatypa: [5] c. 10-19

3micToBuil MOyJib 2. KOHBEKTHBHUI TEN1000MiH

4 | Jlabopamopna poboma Ne 3.1. BUBUECHHS TETUIOBiANa4Yl BEPTUKAIb- 2 1
HOI TUTACTHHU 10 BUTBHOTO TIOTOKY TTOBITPSI.
Jlitepatypa: [5] c. 19-31

5 | Jlabopamopna poboma Ne 3.2. BuBueHHS  TeIUIOBigAayl 2 1
BEPTUKAIBHOTO LWIIHPA IO BUTBHOTO IMOTOKY MOBITPSI.
Jlitepatypa: [5] c. 31-34

3micToBuit MoayIb 3. TemsioMmacoooMin npu ¢pazoBux
NepeTBOPEHHSX.
BunpominoBanua rensioru. Tem1oo0MiHHI anapaTu

6 | Jlabopamopna poboma Ne 5. JlochmimkeHHs TeIUIOBiAna4l Tpu 3 1
KOHJICHCAIli BOJISTHOT Mapy Ha MOBEPXHI TOPU30HTAIBHOT TPYOu.
Jliteparypa: [5] c. 35-42

7 | Jlabopamopna poooma Ne 6. BuzHaueHHS 1HTErpajbHOTO CTYTICHS 2 1
YOPHOTH TBEPJOTO TiJIa KAIOPUMETPHYHUM METOJIOM.
Jlitepatypa: [5] c. 42-57

Pa3zom 15 6

5.4. Camocriiina po6ora

Jlo ocHoBHUX ¢opMm camocTiiHOi pobotn 3BO mnpu BuBUEHHI AaHOI
JUCLIMIUIIHYA BITHOCSITHCS:

1) ompaiuoBaHHS JEKLIHHOrO Marepiagy 1 CaMOCTiiHE BUBYEHHS OKPEMHX
PO3/AUIIB 32 JIONOMOTOK PEKOMEHJ0BAHOI JiTepaTypu (TEMU CaMOCTIHHOI poOoTH i
peKoMeH/J0BaHa JiTeparypa HaBeneH1 y JJonatky 1);

2) MAroTOBKa J0 J1a0OpaTOPHUX 1 MPAKTUYHUX 3aHATH 1 CBOEYACHE BUKOHAHHS
3BITIB 13 HUX;

3) miAroTOBKa 10 MPOMIXKHOTO Ta IMiJICYMKOBOT'O MOYJIbHMX KOHTPOJIIB 3HAHb;

4) BuUKOHaHHS KOHTPOJIbHOT poboTu (s 3BO 3a04yHOi popmu HaBUaHHS).

OmnpaitlroBaHHs JISKI[IHHOTO MaTepialy Mojsira€ B poo0Ti 3 KOHCTIEKTOM JISKIIii.
Ha nganomy erami TpebGa po3iOpaTvcs 3 HOBUMH TMOHSATTSMU Ta TMOJIOKEHHSIMHU,



JIOMOTTUCS PO3YMIHHS JIOriyHOro 3micty ¢opmyioBanb. Ilpu 1mpomy Bapto
BUKOPUCTOBYBAaTH OCHOBHY 1 JIOJATKOBY JITEPATypy, a MNPU HEPO3YMIHHI OKPEMHUX
MWTaHb HEOOXIJHO 3BEPHYTHUCS 3a KOHCYJBTAIIEID 0 HAYKOBO-TIEAAroriyHOro
npaniBHuka (HIIIT).

[TinroToBka 10 1a0OpPaTOPHUX 1 MPAKTUIHUX 3aHITh, BUKOHAHHS 3BITIB 13 HHUX
nonomoxke 3BO 3akpinmuTu TEOpEeTHYH1 3HAHHA 1 HAOYTH TMPaKTUYHI HaBUYKU
BUKOHAHHS PO3PAaxXyHKIB MEPEHOCY TEIJIOTU B €JIEMEHTaX TeIIOCHePreTHYHUX
YCTaHOBOK.

BukonanHsi KOHTpOJIbHOT POOOTH, MIATOTOBKA JO MiJICYMKOBOTO MOIYJIBHOTO
KOHTPOJIIO TTOBUHHI 31HCHIOBATHCS MPOTATOM YChOTO CEMECTPY IUISXOM MPOPOOKH
JEKIIHHOTO MaTepialy 1 JITepaTypHUX JKEPE.

Posnomim  romuH CaMOCTIHHOIL poboTu HaBYAJILHOT IUCIUILIIHA
«TemmomacooOmin» HaBeZieHNH y Ta0. 5.

Ta6muis 5. Po3moaisi roanH camMocTiiiHOT po6oTH

KinpkicTs rognn
Ne Bua po6orun eHHa popMma [3a0uHa popMma
3/m P Hopmarus . P p
HaBYaHHS HaBYaHHS
1 | ITigroToBka o jekuiHux 3avath | 0,5 (1) ronun Ha 1 nekuiro 12 28
2 HIH.FOTOBKa 10 1aGOpaTOPHHX 1o 1 (2) roquau Ha 1 poboTy 6 12
poOiT
[TigroToBKa 10 MPaAKTUIHHUX
2 SAFSITE 1o 1 (2) roquau Ha 1 poboTy 12 12
[TigroToBKa 10 MOTOYHOTO MiTOTOBKA 10 KOHTPOJIBHUX _
3 . 3x15=45 --
MOJYJIBHOTO KOHTPOJIIO 3axoxiB — 15 (30) rogun Ha 1
4 | IligroToBKa 70 €K3aMEHY 3axiz 15 30
5 | Hariucanns pedepary 15 ronun Ha 1 poboty -- --
6 | BukoHnaHHsI KOHTPOJIBHOT pOOOTH 10 30 ronun Ha 1 poboTy -- 68
Pa3zom: 90 150

5.5. KonTpoJbHa podorta

KontponsHa poGorta nepeadadena s 3BO 3aounoi ¢opmMu HaB4aHHS 1
CKJIAJIAa€ThCs 3 I1'ATH NMPaKTUYHUX 3a7ad (HaBeneHi y [4]) Ta TphOX BIIAMOBIJICH Ha
TEOPETUYHI MUTAHHS 3a MaTepialaMu KOXKHOTO 13 TPhOX 3MICTOBHUX MOJYIIB (ITaKeT
3aBAaHb MOy IbHOTO KOHTpoJito y PITH/] He BknaaeHuit).

Bapiant xoHTponbHOI poOOTH 00MpaeThCcs 3TiHO 3 Taba. 6 3a MOPSIIKOBUM
HomepoM 3BO B rpymi (BIAMOBIAHO A0 KypHATY aKaJIeMI4HO1 TPYIIN).




Tabnuus 6. Bubip BapiaHTy KOHTPOJIBLHOI po00TH

Homep3BO| 4 | » | 3| 4| 5| 6| 7| 8|9 10|11 ]|12]13]14]15
y Tpy1n
Howmepu 3a1a4 KOHTPOJILHOT po0OTH
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,|3.6,]4.1,|4.6,|3.4,|28, |4.10,13.11,| 2.5, 2.9,|4.7,| 2.7, |3.12,
6.5,16.16,/ 5.7, 6.3, (5.1, 16.2, 52,167,164, |7.1,153,]7.2,]6.12,| 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,
11.210.11)11.13/10.8{10.2{11.7| 9.2 {10.1410.9|11.1|10.6|11.11} 9.1 [11.3]10.5
Homepu nuTanb KOHTPOJIBHOT poOOTH
3micToBU

24 123 1221211201918 (17|16 | 15 | 14| 13 [ 12| 11 | 10
MoyJib 1

3micToBuit | 39 | 38| 37 [ 36 |35 |34 33| 32|31 |30]|20|28]27]26] 25
MOJTYJIb 2

3MICTOBUI

51| 52 |53 |54 |55|56 |57 |58 |5 |60]| 61| 62| 63| 64| 65
MOJTYJIb 3

Howmep

3BO 16 | 17 | 18 | 19 | 20 | 21 | 22 [ 23 (24 |25 |26 |27 |28 |29 | 30
y rpymi

Howmepu 3a1a4 KOHTPOJILHOT po0OTH

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,
3.7,12.6,(24,(3.2,|23,]44,|39,]22,|49,|2.1,3.10,/ 4.8, | 4.3, | 3.8, | 3.1,
7.6,16.8,]7.5,]6.11,/5.8,]5.6,|6.1,|5.5,]6.15,| 7.4, | 5.4, |6.10,6.14,] 6.9, | 7.3,
9.13, 8.8, 19.12,| 8.1, | 7.9, |7.14,|9.11,|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

Homepu nuTaHb KOHTPOJIBHOT pOOOTH

3micToBuii 9ol 8| 716|514/ 3] 2 1 2 | 3| 4] 5| 6|7
MOAYJH 1

SMICTOBIH | 4o | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 49 | 48 | 47 | 46
MOJTYJIb 2

3MicToBHIt
MOAYJIb 3

70 (71 | 72\ 73|\ TA | 7S | T4 | 73 | 72 1 71 | 70 | 69 | 68 | 67 | 66

KoHnTponpHa pob6oTa BUKOHY€EThCS y TOAMHHM caMOCTiiHHOI pobotu 3BO micus
popoOJIEHHS 1 3ACBOEHHS BChOT'O HABYAIIBLHOT'O MaTepiany AUCIUILTIHH.

KoutponbHa pobora moBuHHa OyTH BHKOHaHAa Ha apkymax (opmarty A4,
HaJpyKoBaHa a00 HamucaHa aKypaTHO 1 po30IpJIMBO YOPHUIIOM OJHOIO KOJIbOPY;
PUCYHKM TIOBHHHI OyTH BHKOHaHI 3aco0amMu MamuHHOI rpadikud abo OJiBIEM i3
3aCTOCYBaHHSM KPECISIPCHKUX MPUCTOCYBaHb, NoTpuMytounchk macmrady i JICTYVY.

BapTo npoHymepyBaTH CTOPIHKH 1 3aJMILKUTH 3 MPaBOi CTOPOHU apKyllla MoJis
He MeHII 30 MM U1 3ayBa)K€Hb BUKJIaa4a.

YMoBH 3amau 1  (OpPMYJIIOBAHHS KOHTPOJBHUX IHTaHb IIOBUHHI OyTH
nepenucadi MoBHICTIO. Po3B’s3aHHS 3ajad  CiliJl  CyNpOBOJXKYBAaTH CTUCIHMHU
NOSICHIOBAHHSAMHU Ta JIOKJIAJHUMHU PpPO3paxXyHKaMHU; y THUX BHUIAJKAX, KOJIU II€
MOXJIMBO, HaBECTU pPUCYHKH. HeoOXilHO BKa3yBaTH OJWHHUII BUMIPIOBAHHS BCIX
¢13uuHux BenuuuH. IIpu po3B's3aHHI 3a7a4 MOKHAa BHKOPHUCTOBYBATH CIIELIaJIbHI
MatemaTudHi nporpamu 1 EOM (MathCad, MathLab Ta 111mi1).



BinnmoBii Ha  KOHTPOJIbHI ~NUTaHHS TMOBUHHI OyTH CcpOpMOBaHI 3
BUKOPUCTAHHSM OCHOBHUX TEOPETUYHHUX IOJIOXKEHb. BOHM MOBHMHHI OyTH CTHUCIIHMH,
aJyie BHUCPITHUMHU.

[Tpu BUOOpPI1 po3paxyHKOBUX (HOPMYJ CIIiJl pOOUTH MOCHIIAHHS HA JIITepaTypHe
JKEpENno, a B KIHII KOHTPOJIbHOI POOOTHM HEOOXITHO HABECTU IOBHHUM CIIMCOK
BUKOPHUCTAHUX JIPKEPEII, IKUMH KOPUCTYBAJIMCS.

Hanpukinmi poGotu Tpeba MpoCTaBUTH JaTy BUKOHAHHS POOOTH 1 MiATMMC.

SAxmo B poOOTI JomyIieH! Hemoaiku 1 moMuiku, To 3BO mOBUHEH BHKOHATH
yci BkaziBku HIII, siki 3a3Ha4eHi B perieHsii.

POBOTA, BMKOHAHA HE 3A CBOIM BAPTIAHTOM, HE
3APAXOBYETECA I IOBEPTAETBLCS 3BO BE3 OILIHKHA.

6. METOAU HABYAHHSI, 3ACOBU JIATHOCTUKH PE3YJIbTATIB
HABYAHHA TA METOIU IX AEMOHCTPYBAHHA

Mertoan HaBuYaHHS: poOOTa 3 JIITEPaTypoOrO; MOSCHEHHS; JEMOHCTPYBaHHS, JICKIls; Oecina;
UTIOCTpYBaHHS;, BIICOMETO/; JJabopaTopHa po0oTa; IHCTPYKTaX; (PpOHTAIEHE ONUTYBAHHS.

3aco0u JIarHOCTUKHM pEe3yJIbTaTiB HaBUYAHHS Ta METOAM iX JEMOHCTPYBaHHS: YCHI BIJIOBIIL;
KOHTPOJIbHI pO0OTH; €K3aMeH; pPO3paxyHKoBo-rpadiuHa poOoTa; 3aBHaHHA Ha JaOOpaTOPHOMY
o0sagHaHH1, peaJbHUX 00’ €KTaX TOIIO.

7. POPMU TIOTOYHOI'O TA HIJCYMKOBOI'O KOHTPOJIIO

JlocsirHEHHS CcTyjieHTa O1iHI0IThes 3a 100-6anbpHOI0 cuctemoro HYK.

ITincyMKoBa OlliHKa HaBYaJIbHOI'O KYpCY BKJIIOUA€E B ceO€ OLIHKHU 3 MOTOYHOI'O
KOHTPOJIIO 1 OLIIHKH 3aKJIIOYHOTO €K3aMeHY. Y KO0>KHOI'O KOMIIOHEHTa CBOSI YaCTHHA B
3arajibHil CUCTEMI OLIIHOK.

Y npomikuHux ominkax 3BO wmoxe wHaOpatu 60 OamiB (ta6mn.7). Ilin
KOMITOHEHTOM IPOMI)KHHUX OLIHOK PO3YMIIOTBHCS IOTOYHI OLIIHKU IPOTATOM CEMECTPY
(BUKOHAHHSA Ta 3aXMCT JAOOPATOPHUX 1 NPAKTUYHUX POOIT, BUKOHAHHS TPHOX TECTIB
MOTOYHOIO MOJYJIBHOIO KOHTPOJIIO 32 MareplajaMu MepIIoro, APyroro Ta TPETbOro
3micToBUX MonymiB mig 3BO neHHoi (opmMu HaBuaHHS; BHUKOHAHHS Ta 3aXHCT
71a00paTOPHUX 1 MPAKTUYHUX POOIT Ta KOHTPOIbHOI pobdotu At 3BO 3aouHoi hopmu
HaBYaHHS).

Tabmuis 7. MakcuMasbHi 0211 MPOMIXKHUX OI[IHOK

MakcuMalibHa KUJIBKICTh Oaj1iB

dopma KOHTPOJIIO
JeHHa (popMa HaBYaHHS |3ao4yHa (pOpMa HaBYAHHS

Bukonanns maboparopaux | 6 pobit ~ 3 6amu =18 | 6 pobdoru ~ 3 Gaynm = 18




pooiT oaJiB oaJiB
BuKOHaHHS PaKTHYHUX 6 poGiT ~ 3 baym =18 | 6 podoru ~ 3 Gamm = 18
pooiT 0aJiB oaJiB
[ToTounuit Moy IbHUIN 3TIMK ~ 8 GaiiB = 24
KOHTPOJIb 0aym B
BukoHnaHHS KOHTPOJIBHOT 1 pobora ~ 24 GaniB = 24
po6otu a oaJiB

Ycboro: 60 60

15

3BO nennoi Ta 3a04yHOi ()OpMH HABUAHHS CKJIQJAlOTh 3aKIIOYHUI €K3aMEH.
[IuToma Bara ek3aMeHy B 3arajbHiil cuctemi oliHoK — 40 Ganis.

[IpaBo 3maBaTu 3aKIOUHUN €k3aMeH HajaeTbes 3BO, Akuil 3 KOXKHOTO BHUAY
MOTOYHOTO MOJYJIBHOTO KOHTPOJIO Habupae He MeHmie 60 % Big MakCUMaIbHOL
KUIBKOCTI OalIiB.

3apaxyBaHHS KPEAMTIB HABYAJIBHOIO KYpCy MOXJIMBO TUIBKH  MICJIA
JIOCSITHEHHSI ~ pe3yJIbTaTiB, 3alUIaHOBAHMX pOO0YOI0 MPOrpaMol0  HAaBYAIBHOI
JUCHMIUIIHM, IO BHUPAXae€TbCs B OAHIM 3 NO3UTHUBHUX OL[IHOK, IepeadaueHux
YUHHUM 3aKOHOJABCTBOM.

@opMH KOHTPOJIIO pe3yJbTATIB HABYAJIBHOI AiSVIBHOCTI 3100yBa4iB BUIIIOT
OCBITH Ta iX OLiHIOBAHHSI

Jlabopamopni pooomu
Kpurepii oniHroBa"Hs 1abopaTopHUX poOIT HaBeAeH1 y TabI. 8.

Tabmuusa 8. Kputepii ouinoBanus jaGopaTopHux poodiT

ban Kpurepii ouiHoBaHHA

3 | Pobora BUKOHaHA y BCTAaHOBJICHHI TepMiH. BUKkoHaHa CaMOCTIHHO, YIiTKO
chopMyIHOBaHI LTI, 3aBAaHHS Ta TIMOTE3a JOCTIHKEHB. 3aCTOCOBYBAIHCS
KOPEKTHI METO/Iu 0OpOOKH OTPUMAaHUX PE3yJIbTaTIiB. Y BUCHOBKAX MPOBEACHA
KOPEKTHA IHTepIpeTalis pe3yJibTaTiB

2 | Pobota Bukonana y BctanoBieHuid TepMil. 3BO Bukonye naboparopny
poOOTY 3rigHO 3 THCTPYKIIIE, 1HO1 micis koHcyabTalii HIIII; onucye
CIIOCTEPEKEHHS; CKJIAJIa€ 3BIT, IO MICTUTh HETOYHOCTI Y BUCHOBKAaX Ta
HEBEJIMKI TOMUJIKU

1 | PoGora BukoHaHa 3 MOpPYIICHHSIM BCTaHOBJIEHUX TepMiHiB. 3BO BukoHye
nabopaTtopHy poboty min kepiBaumrBom HIIIT; ckmanenunii 3BiT MiCTUTH
HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKU

0 | PobGora He BuKoHyBanacs




Ilpakmuuni po6omu

KpuTtepii oLiHIOBaHHS IPaKTUYHUX POOIT HaBeeH1 y Tadl. 9.

Ta6muis 9. Kpurtepii onfiHloBaHHS NPAKTUYHUX POOIT

ba .

i Kpurepii oniHioBaHHS

3 | 3BO caMocTiifHO BUKOHAB NMPAKTUIHY POOOTY Ta J00pE BOJIOIE MaTepiaIomM
BI/IMOBIAHO JI0 TEMU MPAKTUYHOTO 3aHSATTA

2 | Tlpaktuuny poOOTYy BUKOHAHO B OCHOBHOMY BipHO, 3BO Mae ysBieHHS Mpo
0a30BUil MaTepiaa BIAMOBIIHO 10 TEMU MPAKTUUYHOTO 3aHSATTS

1 | IlpaktnunHa poGoTa BUKOHAaHA 3 CYyTTEBUMH NoMuikamu, 3BO mae ysBiieHHS
po 0a30BUI MaTepial BIAMOBIIHO O TEMHU MPAKTUYHOTO 3aHATTS

0 | PobGora He BUKOHYBajacs

Konmponvna poooma (012 3a0unoi ghopmu)

Kontponsna pobota 1j1si CTyACHTIB 3a04HOi (POpMM HaBYAHHS BKJIIOYAE I ATh
3aJa4 Ta TpU 3aluTaHHA 3a Marepiazam 1, 2 Ta 3™ 3MICTOBHHUX MOJYJIB.
MakcuManbHa KUIBKICTh OalliB, Ky HaOWpae CTYJICHT 3a MPaBWIbHY BHPIIICHY
3a/1ayda, ckiiaaae 3 O6anu Ta 3a MpaBWIbHY BIANOBIIb HA 3anuTa”Hs 3 Oamu. Kpurepii
OIIIHIOBAHHSI IKOCT1 BUPIIIEHHS 33]1a4 KOHTPOJIbHOI poO0oTH HaBeaeH1 B Ta0m. 10.

Taoauus 10. Bupimenns 3a1a4 KOHTPoJIbHOI podoTu (1 3axauya — 3 6aan)

Kinbkic
Thb Kputepii oniHoBaHHS
OaniB
3 3ajmaya  BUpIIEHa  OPaBWIbHO,  MIATBEP/UKEHA  BIANOBIIHUMU

pO3paxyHKaMH y BHUIJISII GOPMYII, LTIOCTPATUBHOIO MaTepiany, BKIIOUYAE
aHaJI13 Ta HeOOX11H1 BUCHOBKH

2 3ajaya BHpIIIEHA 32 MPABWIBHUM alrOPUTMOM, BCl (OpMYJIM 3amucaHi
BIpHO, € UTFOCTPAaTUBHUI MaTepiall, HEOOX1THHI aHalli3 Ta BUCHOBKU. AJie
BHACIIIJIOK JIONMYIIEHOI HE3HAYHOI TOMMWJIKHA BIAMOBIAL Yy 4YHCIAX HE
CIIBIIA/Ia€ 3 KOHTPOJbHON

1 Xin pimeHHs 3a7adi B IIUIOMY BipHUIA, aje MPUIYyIIeHA BeJIUKa KUTbKICTh
JNpiOHKUX Ta rpyOMX MOMUIIOK

0 BizncyTHe BupileHHs 3a1a4i

Kpurepii oliHIOBaHHS SKOCT1 BIJIOBI/II HA TEOPETUYHI MMUTAHHSI KOHTPOJIBHOT
poOoTH HaBeaeH1 y Tabm. 11.




Ta6auus 11. IlncbsMoBa BiANOBiAb HA 3alIUTAHHS KOHTPOJIBHOI podoTH (1
NUTAHHSA — 3 0aJn)

KurpKicThb K ..
atin pUTEPIT OIIHIOBAHHS

3 BianoBige Ha nOMTaHHSA ~[OBHA, MIJTBEP/KEHA  BIANOBITHUMHU
dbopMmyllaMu Ta UIIOCTPAaTUBHUM MaTepiajioM, BKIIOYAE aHam3 Ta
apryMEHTOBaH1 BUCHOBKH

2 BianoBige Ha  nWMTaHHSA ~ [OBHA, IMIJATBEP/PKEHA  BIANOBITHUMH
dbopmysiaMu Ta UIIOCTpAaTUBHUM MaTepilajioM, BKIIOYAE aHami3 Ta
apryMEHTOBaHI1 BHCHOBKH, ane MICTHUTh
HE3HAYHY KUJIBKICTh JPIOHMX NOMUIIOK

1 BianoBigs Ha NUTaHHS JOCTaTHHO ITOBHA, YAacCTKOBO IIJITBEpPXKEHA
BIIIIOBITHUMU
dbopMmynamMu Ta ITIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUIBKICTh
JIpiOHMX
TTOMUJIOK

0 BianoBiae Ha TUTaHHS BIACYTHS

Iomounuit MoOynbHUL KOHMPOJIb

[Toroununit MopaynbHHE KOHTponb i 3BO gennoi dopmu mnependauae
BukoHaHHs TphoX TecTiB ([IMKI1, [IMK2, TIMK3) 3a MarepiajiaMu KOXHOTO 13 TPhOX
3MICTOBHX MOJyJiB. KOKeH TECT BKJIIOYAE JEB’SITh KOHTPOJIBHUX MHUTAHb Ta OJIHY
3a/auy (MakeT TECTOBUX 3aBAaHb HE BKJIAJECHE 10 IPOTrPaMH).

KonTponbsHi nmuTaHHs Ta 3a/1a4a MaloTh Pi3HY BaroMicth: BiJ 2 10 8 (3a 3a7a4y)
OpOMDKHUX OamiB. 3arajibHa MaKCHUMallbHa KUIBKICTh TPOMDKHUX OalliB 3a
MOAyJIbHUM TecToBUM KOHTpoJb ckiagae: IIMKI ta [IMK2 no 33 6anu, [IMK3 — 34
0anu; pazom — 100 Ganis.

[lepepaxynok otpumanux 3BO mig 4Yac TECTOBOrO KOHTPOJIO MPOMIKHUX
OamB Ha Oanu, $KI 3apaxOBYIOTbCA JO 3arajlbHOr0 PEUTUHTY [OTOYHOIO
CEMECTPOBOI'0 KOHTPOJIIO, IKUM ckiiaae 60 0aiB, BAKOHYETHCS 3r1IHO Taou. 12.

Ta6muis 12. [lepepaxyHok NpoMizKHUX 0aJ1iB MOTOYHOT0 MOYJIbHOTO
KOHTPOJIIO (TeCTyBaHHA)

MakcumanbHa [lepepaxoBani 6anu

Bun KUIBKICTE
TecTy | mpoMikHHX |31-34|27-30(23-26|19-22|15-18|11-14|7-10| 3—6 | menie 3

OaJiB
[IMK1 33 8 7 6 5 4 3 2 0
[IMK2 33 8 7 6 5 4 3 2 0

IIMK3 34 8 7 6 5 4 3 2 1 0




Iliocymkosuit KOoHmpo.ip

[TincyMKOBUI KOHTPOJIb TPOBOJIUTHCA Y (OpMi €K3aMEHY W CKIIAQTAEThCS 3
MMCbMOBOT BIJINOBI/II HA YOTHPU TEOPETHYHMX TNUTaHHSA. [loBHA BiAMOBIIbL Ha BCi
KOHTPOJIbHI THUTAaHHS OIHIOEThCA 10 40 OamiB (MakcuMmaibHa KUIBKICTh OasliB Ha
onHe nutaHHsA — 10 GaiiB).

Kputepii omiHiOBaHHS NMUCHMOBOI BIAMOBIJAI HA OJHE MHUTAHHS M1JCYMKOBOTO
KOHTPOJIIO HaBeieHi y Tabm. 13.

Tabaums 13. Kpurepii oniHioBaHHS BiinoBili miicyMKOBOro KOHTPO.I10
(1mutanus — 10 6aniB)

ban Kpurepii oniHroBaHHA

10 | BignmoBigs Ha MUTaHHS TOBHA, IMATBEPKEHA BIAMOBITHUMH (DOpMyTIaMu Ta
UTIOCTPATUBHUM MaTepiajioM, BKIIIOYA€E aHAJI3 Ta apryMEHTOBaH1 BUCHOBKHU

8 BianoBiae Ha MUTaHHS OBHA, MIITBEPXKEHA BIAMOBIAHUMU (HOpMYIaMu Ta
UTFOCTpaTUBHUM MaTepialioM, BKIIIOYA€E aHAJI3 Ta apTyMEHTOBaH1 BUCHOBKH, aJie
MICTUTbh HE3HAYHY KUTBKICTh APIOHUX TIOMUIIOK

6 | BianoBiab Ha IUTAaHHA JOCTaTHHO OBHA, YACTKOBO MIATBEPAKEHA
BIANOBIAHUMHU (HOPMYJIaMU Ta LTFOCTPATUBHUM MaTepiaioM, MICTUTh 3HAUHY
KUIBKICTB IPIOHUX MOMUJIOK

4 BianoBias Ha MUTaHHS HEMOBHA, YACTKOBO MiATBEPAXKEHA BIATIOBITHUMHU
dbopmysiaMu Ta UTFOCTPATUBHUM MaTepiaJioM, MICTUTh 3HAYHY KiJIbKICTh SIK
JIpiOHUX, TaK 1 TPyOUX MOMMIIOK

0 BianoBias Ha MUTaHHS BIACYTHS

8. KPUTEPII OLIIHIOBAHHSI PE3YJIbTATIB HABUAHHSA
ITincymkoBa oniHka 3HaHb 3BO y 3amexHocti Bix HaOpaHoi cymu OaniB
bopMmy€eThCs y BIJIMOBIAHOCTI 10 HACTYMHOI mKanu (Tadn. 14), B sKiil npeacTaBiIeHO
BIIMOBIAHICTh MK HaOpaHnumu Oanamu, orinkoro ECTS Ta TpamuniiiHOO cHCTEMOIO
OL[IHIOBAHHSI.

Taomung 14. Illlkaja oninoBanHga: HamioHaabHa Ta ESTS

Cywa Ganis 3a Bci [TincyMKoBa OIiHKA 33 HAI[IOHAJTLHOKO MITKAJIO0
BUJIM OCBITHBOT Ouinka ESTS .
. . 3a JIUCIUILTIHY
JUSTBHOCTI
90-100 A BIIAMIHHO
82-89 B
74-81 C Aobpe
64-73 D 3aJI0BLILHO
60-63 E 3aJI0BUILHO
35.59 FX ' HE3a0BLIBHO
3 MOXKJTUBICTIO TIOBTOPHOTO CKJIaTaHHS
0-34 F HE3a0BLIBHO '
3 000B’SI3KOBHM TTOBTOPHHUM BUBUYCHHSM JTUCITUILTIHA




Mo>uB1 MOTOYHI Oaliv 32 ONMaHyBaHHS MaTepialy KOKHOI TEeMH, BUKOHAHHS
KOXHOI J1a00OpaTopHOi Ta MPaKTUYHOI poOIT, a TakoX Oanu CKJIaJaHHS MOTOYHOTO
MOJ1yJIbHOTO KOHTPOJIIO Ta €K3aMeHy HaBeZeHl B Ta0i. 15.

Tabmuus 15. IloTo4yHi 6aJm 3a ONaHYBAaHHA MaTepiagdy TUCHUILIIHA

No Henna ¢popma 3aouna ¢opma
3MICTOBHOTO o N
MOy 1 Buau pobotu K”“’K?C“’ Buau pobotu KIHBK.ICTB
OarniB OariB
TEMU
T1 Jlabopatopna po6ota Ne 1 3 JlabopaTtopna po6ota Ne 1 3
ITpakTuuna pobora Ne 1 3 ITpaktuuna poGorta Ne 1 3
3M1 | T2 | KontponbHa pobota No 2 3 ITpakTuuna poGota Ne 2 3
T3 Jlaboparopra po6ota No 2 3 JlabopaTopua po6ota Ne 3 3
ITpaktuuna poGota Ne 3 3 ITpakTnuna podota Ne 3 3
ITMK Ne 1 8 —
T4 | JlabopaTopna po6ota Ne 3.1 3 JlaGopatopna po6Gota Ne 3.1 3
2 | Ts Kontponbaa pobota Ne 4 3 [TpakTruna po6ota Ne 4 3
Jlaboparopua pobota Ne 3.2 3 JlabopaTopna po6ota Ne 3.2 3
ITMK Ne 2 8 —
3M3 | T6 | KontposbHa pobora Ne 5 3 [Tpaktana po6ota Ne 5 3
T7 JlaGopaTopna po6ota Ne 5 3 JlaGopatopna po6ota Ne 5 3
Kontponbaa pobota Ne 6 3 [TpakTruna po6ota Ne 6 3
T8 | JlabopaTtopna poGota Ne 6 3 JlaGopatopna po6ota Ne 6 3
T9
ITMK Ne 3 8 —
— — — KonTponbHa pobota 24
[Tincymko-
BUU Ex3amen 40 Ex3amen 40
KOHTPOJIb
|
Pazom 100 100
9. 3ACOBU HABYAHHA

3aco0u HaBUYaHHS CKJIAJAIOTHCS 3 J1A0OpaTOPHOTO OOJATHAHHS CIeliali30BaHO1
naboparopii «TemiomMacooOMiny», 3pa3kiB Ta MaKeTIB TEIJIOOOMIHHOTO OOJIagHAHHSA,
K€ 3aCTOCOBYETHCS B Taily3l TEIUIOGHEPTeTUKH, BKIIOYAIOUM [0y KOTEJIbHY
YCTaHOBKY, MAaKETH SACPHUX CHEPreTUYHHX YCTAaHOBOK, rpadidyni 3acobu (Tuiakatw,
CXeMH, KpECJICeHHs), TEeXHIUHI 3acoOu(BiJ€03amucH), KOMITIOTEP Ta MeEpexa,
NpoeKIliiHe  oOJajHaHHs,  mporpamHe  3a0e3medeHHs (I 3IWCHEHHS
JUCTAaHUIMHOTO HABYAHHS, PO3PAaXyHKIB HA MPAKTUYHUX 3aHATTAX). O4HI JIEKIIHHI Ta
NPaKTHYHI 3aHATTA BiAOyBaroThcs Ha Kadenpi TexHIYHOI TErOQI3UKHU 1 CyTHOBUX
napoBupoOHux ycraHoBok HYK B kabiHeTi KOTJIIB Ta ayAuTOpii CaMOCTIHHO1
NIATOTOBKM  CTYJIEHTIB, a nabopatopHi pobotu — B JabopaTopii
«TennmomacooOMin.



[lin yac nucTaHUIiHOI POOOTH KOKHOMY CTYJIEHTI HAJA€ThCS B EIIEKTPOHHOMY
BUTJIAAI KOHCIEKT JEKIil, MpakTUKyM MJis MPOBEIEHHS MPaKTUYHUX 3aHATh Ta
7a00paTOpHUN MPaKTUKYM, a TaKoXX BCl HEOOXIJHI 3aco0M IOTOYHOIO Ta
M1JICYMKOBOT'O KOHTPOJIIO.

Hoctyn 3BO 10 3micTy ek3aMeHaliitHux O171eTiB 3a0€3MeUeHO.

10. PEKOMEHJIOBAHI JIKEPEJIA THO®OPMAIIIT
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Jonarok 1
Temu camocTiitHOI poOoTH

3mictoBuil MoayJib 1. TemsionpoBiaHicTh

1. TennonpoBigHicTe. @i3uyHI OCHOBU. TemmnepaTypHe TMoJe, TpPaie€HT
TEMIEPaTyp.

Jlimepamypa: [1] c. 9—13.

2. TeruoBwuii motik. 3akoH Dyp’e.

Jlimepamypa: [1] c. 13—15.

3. KpaiioBi ymoBH sl pillleHHA 3ajad  TeruionpoBigHocTi. KoedimieHt
TEIUIONPORBIAHOCTI. 3HAYCHHS KOCQIIIEHTIB TEIUIONPOBITHOCTI I PI3HOMAaHITHIX
TIJI.

Jlimepamypa: [1] c. 15-23.

4. CrarioHapHa TEIUIONPOBIAHICTH KPi3b IUIOCKY CTIHKY.

Jlimepamypa: [1] c. 29-34.

5. CrauioHapHa Temionepenaya Kpisb opeOpeHy CTIHKY.

Jlimepamypa: [8] c. 22-25.

6. CrauioHapHa TEIUIONPOBIAHICTG TPH HASBHOCTI BHYTPIMIHIX JKepen
TETJIOTH.

Jlimepamypa: [8] c. 19-22.

7. CramionapHa Temlonepenada Kpisb opeOpeHy criHky. KoedirieHnT
e(heKTUBHOCTI pedpa.

Jlimepamypa: [8] c. 22-28.

8. AHQIITHYHUN OINHKC HECTAI[lOHAPHOI TEIUIONPOBITHOCTI. PimeHHs mis
OXOJIO/PKEHHS (HArpiBy) IUIACTHHH.

Jlimepamypa: [8] c. 28-32.

9. OxomnomxeHHs (HarpiB) TiJ KIHIIEBUX PO3MIPIB.

Jlimepamypa: [8] c. 32-33.

10. Perynspauii pexxum. Temir 0X0JI0KEHHS.

Jlimepamypa: [8] c. 33-36.

3micToBuil MOyJib 2. KOHBEeKTUBHUIA TENI1000MiH

11. Cucrema audepeHUiAIbHUX PIBHSAHH KOHBEKTHBHOI'O TEIUIOOOMIHY Ta
KpaiioBl YMOBH.

Jlimepamypa: [8] c. 36-40.

12. Yucma moai6HOCTI 1 X (Pi3maHMiA 3MICT. YMOBHU MOAIOHOCTI JJIsSI TIPOLIECIB
KOHBEKTHBHOTO Ter1o00Miny. Teopemu noaidHocti. Kpurepii moaioHuX mporecis.

Jlimepamypa: [8] c. 42—45.

13. TemoBiaaayi npu BUIbHIM KOHBEKIIi. MiciieBa 1 cepeiHs TeIioBiilaya Ha
BEPTUKAJIbHINA OBEPXHI MPHU JaMIHAPHIN TeUli Ta TOPU3OHTAIBHUX LUIIHAPAX.

Jlimepamypa: [8] c. 45—46.

14. TernoBianaya npu BUTHHINA KOHBEKIIIT Y IITMHAX 1 MIPOIIApKaX.



Honarok 1
Jlimepamypa: [6] c. 41-42.
15. CramioHnapHa TemjioBijjlaya IJIOCKOI MOBEPXHI MPUMYCOBOIO KOHBEKIIIEIO.
®di3uyHuM onuc.
Jlimepamypa: [6] c. 49-50.
16. OcHOBH T1IpOAMHAMIYHOI TEOPIi TEIIIO0OMIHY.
Jlimepamypa: [9] c. 73-75.
17. TennoBignava nmpu Teuii piAMHA y y4dKax TpyoO.
Jlimepamypa: [6] c. 54-55.
18. TenmoBimnava mpu Teuii piAMHA B TPyOax 1 KaHaax.
Jlimepamypa: [6] c. 50-53.

3microBuit MoayIb 3. Temsmomacoo0Min npu ¢a3oBUX nepeTBOPEHHSAX.
BunpominoBanns temnoru. Termioo0minHi anapaTn

19. TenmooOMiH ITpU KOHJIGHCAII11 TapH.

Jlimepamypa: [1] c. 92-98.

20. Po3paxyHku TeII000MiHY MPY KOHJEHCAITIT MapHu.

Jlimepamypa: [1] c. 98-99.

21. TernooOMiH TP KUTIIHHI P1AWHM.

Jlimepamypa: [1] c. 87-92.

22. OCHOBHI NOHSATTSA Ta 3aKOHU TETJIOMACOOOMIHY.

Jlimepamypa: [1] c. 163—166.

23. TermoMacooOMiH B apora3oBUX cymimiax.

Jlimepamypa: [1] c. 192—194.

24. TloTpiiiHa aHaOrisl MPOLECIB TEIUIO- 1 MAcoBiAAaul 1 pyXy PIAMHHU Ta ii
3aCTOCYBaHHS IIPU MOJIEJIIOBaHHI POLECIB Ta Y TEIJIOBUX PO3PAXYHKAX.

Jlimepamypa: [1] c. 190-192.

25. TemmooOMiH BumpomiHioBaHHAM. DizuyHa mnpupoga  TEIUIOBOTO
BUIIPOMIHIOBaHHS.

Jlimepamypa: [8] c. 70-73.

26. 3aKOHM TEIJIOBOTO BUITPOMIHIOBAHHSI.

Jlimepamypa: [8] c. 73-76.

27. Knacudikaris i THIIN TEIJIOOOMIHHUX araparis.

Jlimepamypa: [8] c. 89-90.

28. OcHOBHI PIBHSHHS 715 TEIJIOBUX PO3paXyHKIB TEIUIOOOMIHHUX amapartis.

Jlimepamypa: [8] c. 90-91.

29. MeTonuMKM TEIUVIOBHX pO3paxyHKIB  TEIJIOOOMIHHUKIB Ta  BIUIUB
CXEMHU TeYii TEIJIOHOCIIB.

Jlimepamypa: [8] c. 91-93.

30. Orminka e¢geKTUBHOCTI TEIIOOOMIHHMX amapaTiB. [1apoMexaHiuHMiA
PO3paxyHOK TETUIOOOMIHHHKIB.

Jlimepamypa: [6] c. 79-83.



IInTanHA 2151 MOAYJIBHOIO KOHTPOJIIO
3mictoBuil MoayJib 1. TemyionpoBinHicTh

1. 3HayeHHS 1 3MICT Kypcy TermioMacooOMiHy. ['0l0BHI 3acobu mepeHocy
Ter1oTu. TenaomMacooOMiH B XOJIOJUILHUX MalIMHAX Ta YCTAaHOBKAX.

2. TemnonposinHicTb. Di3uuHI OCHOBH. TemrepaTypHe MOj€, TIPaIeHT
TeMIiepaTyp.

3. TennoBuii motik. 3akoH Dyp’e.

4. KoedimieHT TemaonpoBiAHOCTI. 3HaYEHHS KOE]IIIEHTIB TEIUIONPOBITHOCTI
JUIS1 PI3HOMAHITHUX T1J1, III0 BUKOPUCTOBYIOTHCS B €JieMeHTax XM 1 Y.

5. HudepeniianbHe piBHSIHHS TETUIOMPOBIAHOCTI.

6. KpaiioBi yMOBU AJis pillieHHS 3a7a4 TEIUIONPOBIAHOCTI B eeMeHTax XM.

7. CramioHapHa TEIJIOMPOBITHICTh KPI3b MIIOCKY CTIHKY. ['panuuni ymoBu I-
ro poxy. TepMI4HMi1 ONIp CTIHKHU.

8. CrarrionapHa TEIUIONPOBIAHICTH OaraTOMapoBOi CTIHKH.

9. CranionapHa temionepenaya Kpi3b II0CKy CTiHKY. I'pannyni ymosu I1I-ro
poay. KoedimieHnt Teronepenadyi.

10. CranioHapHa TEIUIONPOBIAHICTh Kpi3b UWIIHAPUYHY CTIHKY. ['paHnyHi
yMoOBH I-ro poxy.

11. CramionapHa TeIJIONPOBIAHICT, OaratomapoBoi IMUITHAPUYHOI CTIHKH.
['panuuni ymoBu I-ro pony.

12. CramionapHa Terionepeaada Kpisb HAJIIHAPUIHY CTIHKY. ['paHUYHI YMOBH
ITI-ro pony. bararomapoBa cTiHKa.

13. Kputuuauii giamMeTp UWTIHAPUYHOT CTIHKM. YMOBH BHOOpPY TEIUIOBOI
1307141111 B XOJIOIMJIbHUX MAaIlIMHAX 1 YCTAHOBKAX .

14. Cnoci6 inTeHcuikalii cramioHapHOi TeIUIomepenadi 3a PaxyHOK
301IbIIEHHS KOS(IIIEHTIB TEIIOB1Iaui.

15. Cnoci® iHTeHcu(ikamii cTalmioHapHOI TeIulonepeaadi 3a PaxyHOK
30LIBIIEHHS TUIOMIMHY Tem1000MiHy. OpeOpeHi TermnooOMIHHUKN XM 1 Y.

16. Jludepeniianbie piBHAHHSA CTAl[lOHAPHOI TEIJIOMPOBITHOCTI Y MNPSIMOMY
pedpi nocTiitHoro nepepizy. TemnoBuil NoTik pedpa.

17. CrauionapHa Tteronepenaya Kpizb opeOpeHy cTiHKy. Koedimien
e(heKTUBHOCTI pedpa.

18. CramionapHa TEIUIONPOBITHICT NPH HASBHOCTI BHYTPINIHIX JHKEpel
TEIUJIOTH.

19. AHQIITHYHUN OMKMC HECTAIllOHAPHOI TEIUIONMPOBIMHOCTI. PimeHHs s
OXOJIO/PKEHHS (HArpiBy) IUIACTHHH.

20. HecramionapHa TermaonpoBiAHICTb. BUNATKU Ryuyr < Riop 1 Ryuyr Riop.

21. BusHadyeHHs TEIUIOTH, SIKa BIJAETHCS IIACTUHOIO TPU OXOJIOKEHHI.

22. Ox0n0/15)KeHHS (HarpiB) T1 KIHIIEBUX PO3MIPIB.

23. Bunajsiok HEpIBHOMIPHOIO PO3MOAULY TEMIEpaTyp HpH HecTallOHApHIN
TEIUIONPOBIIHOCTI. PeryisipHuii pesxxum.

24. Temn oxonomxenHs. Kpurepiii bio.



HHoaarTok 2
3micToBuil MOyJib 2. KOHBEeKTHBHUIA TENI1000MiH

25. KouBekTuBHMM TemooOMiH B ejemeHTax XM 1 Y. ®i3uuHuil omnwuc.
[IpumycoBa 1 BuibHa KoHBeKIIIi. 3akoH H’roTona-PixMana.

26. ludepenitiaapHe piBHAHHS €HEPT1l 1JIsI KOHBEKTUBHOT'O TEINIOOOMIHY.

27. Cuctema piBHSHB JJIS BHUPIIMIEHHS 3aJlad KOHBEKTUBHOTO TEIJIOOOMIHY.
['panuyH1 yMOBH.

28. IlpuBeneHHss  CUCTEMHM  DPIBHSHb  CTAlllOHAPHOIO  KOHBEKTHBHOI'O
TEIJI000MIHY 710 0€3p03MipHOTO BUTIIALY. Urciia momiOHOCTI Ta iX (i3UYHUIMA 3MICT.

29. YMo0BHU MOAIOHOCTI JJIsl MPOLIECIB KOHBEKTUBHOTO Temnooominy. Teopemu
nonibHocti. Kpurtepii momaiOHMX mporeciB, MO0 BUKOPUCTOBYIOTHCS B TEIIOBUX
npouecax XM 1V.

30. IlpencraBneHHss pe3ysbTaTiB €KCIIEPUMEHTY KOHBEKTMBHOI'O TEIJIO0OMIHY
B KpUTepiaabHOMY BUTIIAL. OTpUMaHHS KpUTEPIAIbHUX 3aJI€KHOCTEN.

31. 3aco0u ekcrnepuMEHTabHOIO0 3HAaXOJKEHHSI KOe(ILIEHTIB TeIUIoBiAAaul
KOHBEKTHUBHOT'O TEIUIOOOMIHY.

32. OcepenHeHHs KoehilieHTIB TEIIOBIIIAYI.

33. CramioHapHa TeIUIOBiada IMJIOCKOI MOBEPXHI MPUMYCOBOIO KOHBEKIIIEIO.
®di3uyHuM omuc.

34. InTerpanbHe piBHAHHS TEILIOBOTO MOTOKY JJIsl MPUKOPIOHHOIO I1apa.

35. CramionapHa mpUMycOBa KOHBEKTHBHA TEILIOBIJada IUIOCKOT IMOBEPXHI
IIPU JIAMIHAPHOMY ITPUKOPJAOHHOMY Iapi.

36. 3ajexxHICTh KOHBEKTHBHOI TEIUIOBIAJAA4Yl BiA 3MIHHOCTI  (Pi3UUHHX
BJIACTUBOCTEH PIIUHMU.

37.BmuB  Ha  CTallOHapHY KOHBEKTHBHY  TEIUIOBIAAA4y  3MIHHOCTI
TeMIepaTypy MOBEPXHI MNIACTUHU TI0 JIOBXKUHI.

38. BB Ha cTalliOHaApHY KOHBEKTHBHY TEIUIOBIJJIayy MOYATKOBOI IUISHKH,
110 HE 00IrpiBa€ThHCA.

39. CramioHapHa TpUMYyCcOBa KOHBEKTHBHA TEIUIOBIada IUIOCKOI IMOBEPXHI
pyu TypOyJIEHTHOMY IPUKOPJOHHOMY ILIapi.

40. TemnoBignaya npy Tedii piAMHU y TpyOax 1 kaHaitax. OcobauBocTi Teuli Ta
TeII000MiHy B eneMeHnTax XM 1 VY.

41. T'igponquHaMiyHUK 1 TEIUIOBUW TPHUKOPAOHHI I1mapu. B’s3kicHumii Ta
B’SI3KICHO-TPaBITALIITHUI PEKUMU Teuli.

42. Pe3ynpTaTH JOCIIIB 3 TEIUIOBIJAa4l IPUMYCOBOIO KOHBEKIIEIO y TpyOax i
KaHaJjax.

43. TennooOMiH MPpH 30BHIMIHINA TEYil piIMHA HABKOJIO OJHIET TPYOH.

44. TenoBiaaya npu Tedii piAUHU Y My4Kax TpyoO.

45. TennoBigaaya mnpu Tedil pIAMHUM B KaHajlax HEKPYIJIoro mnepepiszy 1
3ITHYTHX TpyOax.

46. TennoBianayl npu BUIbHINA KOHBeEKIIii. MiciieBa 1 cepeHs TeIUIoBiaaua Ha
BEpTUKAJIBHINA OBEPXHI MPU JTaMIHApHIHN Teuii.

47. TennoBiggaya OpW BUIbHIM KOHBEKIIl Ha BEPTUKAJIBHIN MOBEPXHI IpHU
TypOyJIEHTHIN Teuii.

48. TemnoBianaya npy BUTbHIM KOHBEKIIIT HA TOPU30HTAIBHUX HUJIHIPAX.

49. TennoBianaya npy BUIbHIM KOHBEKIIIT y MILTHHAX 1 MPOIIAPKaX.



50. ExBiBaJeHTHAa TEIUIONPOBIIHICTh BUIBHOK KOHBeKIieto. KoeditieHt
KOHBEKIII].

3micToBuit MoyIb 3. TemiomacoooMin npu (pa30BUX MepeTBOPEHHAX.
BunpominoBannsa tennoru. Temioo0MinHi amapatu XM iy

51. TemuoBignaua npu koHaeHcauii napy. [L1iBkoBa 1 KparulMHHA KOHIEHCALII].

52. TepmiuHuUii omip MJTIBKK KOHJIEHCATY.

53. TeriooOMiH TIpH JaMiHApHIN Teyii MIIBKU KOHAEHCATy Ha BEPTUKAJIbHIN
noBepxHi. Pimenns Hyccenpra.

54. BinuB Ha TeEMJIOO0MIH IUIIBKM KOHJEHCATy CHJ 1HEpIIii, 3aJIeKHOCTI
TeI10()13NYHUX BIACTUBOCTEH BiJI TEMIIEPATYPH Ta PEKUMY XBUIBOBOI TeUii TIJTiBKHU.

55. TernnmooOMiH npu TypOyJIEHTHIM Teuli IITIBKU KOHICHCATY.

56. TermooOMiH Npy KUIiHHI piauHUA. Bynb0ankoBe KUIHHSL.

57. TernooOMiH TIPH TUTIBKOBUM KUITIHHI.

58. 3anmexHICTh TEIUIOBOTO MOTOKY BIiJ TEMIEPATYPHOTO HAMOPY MPU KUIIHHI
piaunu. KputuyHa ryctrHa TeImioBoro moToky.

59. 3amexHicTh KoedillieHTa TEIJIOBIAAAadl TPW KUIMIHHI PITUHU  BiJ
TEMIEPATYPHOTO HATIOPY.

60. PIBHSHHS 1J1 pO3paxyHKy KOe(IL[IEHTIB TEIIOBI a4l IPU KUITIHHI.

61. TeruooOMiH  BumpomiHioBaHHsAM.  @Di3uyHa  MpUpOJa  TEIIOBOTIO
BUIIPOMIHIOBaHHS.

62. OnTuyHi 3010HOCTI (P13UYHUX Ti. BUau MOTOKIB BUPOMIHIOBAHHS.

63. 3aKOHHM TEIJIOBOTO BUITPOMIHIOBAHHSI.

64. TermooOMIH BHUIPOMIHIOBAaHHSAM MIDK TUIaMH 3 IUJIOCKONapaiebHUMU
MOBEPXHSAMH 03 eKpaHiB.

65. TermmooOMiH BUITPOMIHIOBAHHSM MiX TiJIaMU IIPU HasIBHOCT1 €KpaHiB.

66. Knacudikaris reriooOMinHuX amapatiB XM 1 Y.

67. Teruionepenaua B TemiooOMiHHUX amapataX. OCHOBHI pIBHSHHS JUIs
TEIJIOBOTO PO3paxyHKY TerIooOMiHHUX anapatiB XM 1 Y.

68. BoasHuil €KBIBAJIEHT 3aJIEKHOCTI 3MIHM TEMIIEpAaTypH TEIUIOHOCIIB Bi1J
CIIBBITHOIIIEHHS BOJISIHUX €KBIBAJICHTIB IIPU PI3HUX CXEMAX PYXY.

69. CepenuenorapudMidHUi TeMIepaTypHHUIl HaMip MPSIMOCTPYMUHHOTO PyXYy
TEIJIOHOCIIB.

70. Cepennenorapu@mMiuHuil TeMIiepaTypHUAN HaIip TPOTUCTPYMHUHHOTO PyXy
TEIJIOHOCIIB.

71. CepennenorapumMiuauii TeMnepaTypHU Hamip TMEPEXpPEecHOro pyxy
TEIJIOHOCIIB.

72. OCHOBHI IOHSATTS TEIUIO- 1 MACOOOMIHY.

73. NudepeHiiianbHi piBHSIHHS TEIUIO- 1 MACOOOMIHY.

74. Temyo- 1 MacoBiaya B €JI€MEHTaX €HEPreTUYHUX YCTaHOBOK, 30KpeMa B
ycTaHoBKax 3 XM 1V.

75. TloTpiiiHa aHanoOTisI MPOIECIB TEIJIO- 1 MAcOBiAJayl 1 pyXy piAuHU Ta 1i
3aCTOCYBaHHS MPU MOJIETIOBAaHHI IPOIIECIB Ta Y TEINIOBUX PO3PaXyHKaX.



Homatok 3
Pe3yabTaTu neperyisigy po004oi nporpaMu HaB4YaAbLHOI TUCHMUILTIHA
«TemromacoooMin»

Temu nexuii

KinekicTe ToguH

Ne 3/ Hassa temu Jlenna dopma 3aouna
p bopma

Pazom

Temu NPAKTUYHHUX 3AHATH

Kinpkicts roaun

Ne 3/ Hassa temu Jlenna dopma 3aouHa
p dbopma

Pazom

3MiHn 10 pobovoi mporpamMu HaBYAIBHOI IUCHUILIIHU «TermioMacooOMiH» PO3TIISHYTO
Ha 3aciganHi kadenpu TexHIgYHOT TeMI0(I3UKH Ta CYyJHOBUX MAPOBUPOOHUX YCTAHOBOK

ITpotokon Ne_ Bim «___ » 20 p.

3aBigyBad kadeapu

3MiHE 10 poOOYOoi MporpaMH HABUYATBHOI JUCHHILTIHU «TermioMacooOMiH» y3roKeHO
3 TapaHTOM OCBITHBOI ITporpamu. I'apaHT ocBiTHBROI nporpamu ' Xon0AuIbHI MAHUHY i yCTaHOBKH ',
KaH/. TeXH. HayK, noueHT kadenpu K i P Jlurom Onenoro BagumisHoro.

I"apaHT OCBITHROT IpOTpaMu Onena JIMTOIL
28



