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BCTYII

AHOTALIA
HMucuumnina «TexHiuHa TepMOAMHAMIKa» BHUBYA€E 3arajbHI MOHSTTS, BU3HAYCHHS 1
3aKOHU PIBHOBA)KHOI TEPMOJMHAMIKH; OCHOBHI CIIBBIJHOIICHHS JIJIs IOJITPOITHUX
IpoIeCiB; MaTeMaTH4YHI METOJAW  OTpUMaHHA  JUdEpeHIlaTbHUX  PIBHSHD
TEPMOJMHAMIKA,; METOJIU TEPMOJUHAMIYHOTO JOCTIHKEHHS TPSAMHUX 1 OOOPOTHHUX
ra3oBUX 1 MapoOBUX IMKJIIB; METOAU aHami3y €(EeKTUBHOCTI LHUKIIB TEIIOCHIOBHX
YCTaHOBOK.
DopMyIOTBCS 3HAHHS JJII BUKOHAHHS 1H)KEHEPHUX PO3PaXyHKIB TEPETBOPEHHS
TEIJIOTH B MPSMUX IUKJIAX TEIUIOBUX ABUTYHIB 1 OOOPOTHHUX MHKJIAX XOJIOTUIBHUX
MaligH 1 YCTAHOBOK; BHKOHAaHHS pO3pPaxyHKIB MaKCUMaJbHOI  (MEXEBOT)
Mpale31aTHOCTI MOTOKY 1 TEIUIOTH, BEIMYMHU HEOOOPOTHUX BTpaT y pPEaTbHOMY
UKl C TOCTIZIOBHUM aHajIi30M; BUKOPUCTaHHS [JIi PO3paxyHKIB BIIAMOBIIHHX
Ta0IUIb 1 AlarpamM TEPMOJUHAMIYHUX BIACTUBOCTEH POOOUMX TiJ.
KuarouoBi caoBa: temiora, pobora, TepMOAMHAMIYHHUI MpOIEC, LUK, Jlarpama
CTaHy

Abstract
The discipline "Technical Thermodynamics" studies the general concepts, definitions
and laws of equilibrium thermodynamics; basic relations for the polytrophic
processes; mathematical methods for obtaining differential equations of
thermodynamics; methods of thermodynamic study of direct and reversible gas and
steam cycles; methods of analysis of the efficiency of cycles of heat and power
plants.
The knowledge is formed to perform engineering calculations of heat conversion in
direct cycles of heat engines and reversible cycles of refrigeration machines and
plants; performing calculations of the maximum (limit) work of flow and heat, the
value of irreversible losses in a real cycle with a sequential analysis; use for
calculations of the relevant tables and diagrams of thermodynamic properties of
working bodies.
Key words: heat, performance, thermodynamic process, cycle, flow diagram.



1. OIIUC HABYAJIBHOI JIUCLIUILIIHA

XapakTepucTuka
Tany3b 3HaHb, CHENiaTbHICT, | HABYAIBHOI JUCIHUIUIIHHA
HailimenyBaHHS MOKa3HUKIB (ocBITHS Iporpama), OCBITHIH | jiepna 3a04Ha
piBeHb dbopma dbopma
HaBYaHHS | HaBYAHHS
KinbkicTh kpenuTiB — 7 ['aJy3b 3HAHb: HopmaTtuBHa

Moaynis — 1

14 EnekTpu4Ha

Pik miaroroBku:

3MiCTOBHX MOZIYIIB — 3 iHKeHepist 2-i1 2-i1
Enexrponnnii anpec PITH/] Ha caiiti Cemectp
YuiBepeurery CreniajibHICTh ” ”
4-i1 4-i1
httos:/f du.La/studentu/bolazh 142 Enepreruyne
ttps: !’IUOS.G u.ua/studentu/polozhennya- MaHII/IHOGyI[yBaHHH Jlexuiit
nuk/opis-opp/opp
. . . 60 rog. 16 ron.
[nauBinyanbHe HAYKOBO-IOCTIAHE OcBiTHs mporpama
3aB/IaHHA i IrOTOBKH [TpakTu4Hi, ceMiHApChKi
(nasea) . .
XosroambHi Mammam i |15 T4 4 rox.
o JlaboparopHi
3arajiipHa KijabKicTh roauH — 210 YCTaHOBKH parop
30 rog. 8 roz.
CamocriitHa po6oTa
TwuxHEBUX TOAUH I IeHHOT (hopMu 105 rog. 182 rom.

HaBYaHHS:
ayIUTOPHUX — /;

CaMOCTIHHOT poOOTH CcTy/IeHTa — 7

OCBITHIi1 pIBEHB:
Hepumii
(0akasaBpCcbLKHA)

[HnuBiNyabHI 3aBIaHHS:

Bun xkoHTpOMIO: €K3aMeH

dopma KOHTPOJIIO: YCHA
/ mIChMOBA / TECTyBaHHS
/ koMOiHOBaHa




2. META BUBUEHHSI HABUYAJIbHOI JIUCITUILJITHA
Metoro BHUBYEHHS HaB4YaidbHOI jgucuuiuiiHk "TexHiuHa TepMoauHaMika" €
dhopMyBaHHS BIAMOBITHO JO OCBITHRO-MPO(DECIHHOT MpOorpamMu IMiATOTOBKH TaKHX
KOMITETEHTHOCTEH:
IK-1. 3natHicTh po3B’si3yBaTH CKJIAJIHI CIIELiali30BaHl 3aja4i 1 MpakTU4IHI poOOTH Y
rajy3i eHepreTMYHOro MamuMHoOyayBaHHs a00 y IpoIeci HaBYaHHsI, 110 nepeadavae
3aCTOCYBaHHSI Teopii TEIJIOMacooOMiHY, TEeXHIYHO1 TEPMOJUHAMIKH,
riporazoiMHaMiku, TpaHchopmMailii (mepeTBOPEHHs) €HEPrii, TEXHIYHOT MEXaHIKU Ta
METO/(IB BIATIOBITHUX HAYK 1 XapaKTEPU3YEThCSI KOMILJIEKCHICTIO Ta HEBU3HAYCHICTIO
YMOB.
3K 3. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIisX.
3K 4. 3HaHHa Ta PO3YMIHHS MpeAMETHOI 00JacTi Ta po3yMiHHA MpodeciitHoi
TISUTBHOCTI.
3K 8. 31aTHICTh BUUTHUCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSAMMU.
@K 2. 3partHICTP 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS [UJIi BU3HAYEHHS,
(GopMyIIOBaHHS 1 BHPIMICHHS 1HXEHEPHUX 3aBJAaHb 3 BUKOPHCTAHHSIM METOIB
€JIEKTPUYHO1 1HXKEHEPI.
@®K 11. 3paTHICTP BHUKOPHCTOBYBATH CTaHAAPTHI METOJWKH IJIAHYBaHHS
€KCIIEpUMEHTAJIBHUX  JIOCIIJKEHb, 3AlMCHIOBaTH OOpOoOKy Ta y3arajibHEHHS
pe3yJIbTaTiB EKCIIEPUMEHTY.

3. IEPEAYMOBU JJ1s1 BUBYEHHSA JUCHUIIJITHU
IlepenymMoBaMy JUIsL BUBYCHHS KypCcy € OIAHYBAaHHs CTY/ACHTaM HACTYITHIX
JUCLMIUIIH: BHIA MareMaTvka, ()i3uka, OCHOBM IH(QOpMAIHMX TEXHONIOTIH Ta
porpamMmyBaHHs, 1HO3€MHa MOBA.

4. OUIKYBAHI PE3YJIbTATU HABUAHHA
BuBueHHs HaBYajdbHOI JUCHUIUIIHM Tiepeadadae QopMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX Pe3yJIbTaTiB HAaBYaHHS:
ITPH 1. 3HaHHs 1 pO3yMIHHS MaTeMaTWKH, (I3UKH, TEIIOMAaCOOOMIHY, TE€XHIYHOI
TEPMOJMHAMIKH, T1IpOra3oJMHaMIKu, TpaHchopmalli (MepeTBOPEeHHs) €eHeprii,
TEXHIYHOI MEXaHIKM, KOHCTPYKIIHHUX MarepiaiaiB, CHCTEM aBTOMAaTHU30BAHOIO
MPOCKTYBAHHSI EHEPreTUYHUX MAalIUH Ha PIBHI, HEOOXITHOMY IJis JOCSATHEHHS
pe3yNbTaTIB OCBITHBOI IPOTPAMH.
ITPH 2. 3HaHHA 1 pPO3YMIHHS IH)KEHEPHUX HAyK Ha pIBHI, HEOOXITHOMY MJis
JOCSITHEHHSI 1HIIUX pPE3yJIbTaTiB OCBITHBOI MPOTpaMy, B TOMY YHCII TI€BHA
0013HaHICTh B OCTaHHIX JIOCSITHEHHSX
ITPH 3. Po3yMiHHS MIMPOKOTO MINKIUCIMIUIIHAPHOTO KOHTEKCTY CHeIliaabHOCTI 142
Enepreruune mMamuHoOyayBaHHs
ITPH 10. IInanyBatu 1 BUKOHYBaTH €KCIIEPUMEHTAIbHI IOCHIKEHHSI 32 JT0MOMOT OO
IHCTPYMEHTAJILHUX 3ac001B (BUMIPIOBAILHUX TMPUJIAAIB), OIIHIOBATH TOXUOKU
MIPOBEJICHHSI TOCT1IKEHb, POOUTH BUCHOBKHU.
ITPH 13. BuxopucroByBatu oOJaJHaHHS, MaTepiajd Ta 1HCTPYMEHTH, 1H)XKEHEpHI
TEXHOJIOT1I 1 TMpPOIECH, a TaKOX PO3YMIHHS iX OOMEXKEHb IIpU BUPILICHHI
npodeciiiHuX 3aBIaHb



5. MPOI'PAMA HABYAJIBHOI JUCLUITJITHA
Mooyns 1

3micToBuii Moayab 1. "TepMoauHamMivHi BJacTUBOCTI podoyoro Tijia".

Tema 1. IlpenMer 1 MeTOJ TEXHIYHOI TepMOJMHaMIKU. PekoMeHI0BaHa JiTepaTypa.
TexHiuHa TepMoOJIUMHAMIKa SK OCHOBA CTAI[lOHAPHOI E€HEpPreTHKU. TepMoanHamidHa
cucrtema. PiBHOBa)XHMM, CTalllOHApHUM Ta HE PIBHOBAXXHUU cTaH. TepMoauHaMIdyHUN
npouec. Yac pemakcamii B peanbHOMY mporieci. Ilapamerpu cTtaHy OJHOPITHOTO
poGouoro Tina. PiBHSHHS cTaHy igeansHOro rasy. [1] cTop. 4-19; [2] crop. 23-37; [3],
ctop. 4-10; [5], cTop. 9-13.

Tema 2. TepmomuHamiyHi BJIaCTUBOCTI po6oq14x Tin Tepmiuni 1 KanoquHi
napameTpu ctany. JlocnimkeHHs TemioeMHocTi ra3iB. MKT TernnoeMHOCTI peduoBHUH.
Tennoemuocti cp 1 ¢y. Koedinient Ilyaccona. PiBusnua Maiiepa. [1], cTop. 36-43;
[2], cTop. 50-54; [3], cTop. 10-15; [5], cTop. 79-83

Tema 3. Cymimn rasiB B ifeaibHO-Ta30BOMY cTaHi. CrocoOM 3aBJaHHS COCTaBYy
cyminmii. CIiBBiIHOIIEHHS MK MaCOBUMH, 00’€MHUMH, MOJIbHUMHU YacTKaMH. ['azoBa
CTajla Ta yMOBHa MOJsipHa Maca cywimn. [lapmianbHuii THCK, mapuiaibHUi 00’eM
KOMITOHEHTIB cyMiii. [lapiiianpHa Ta mpuBeeHa ryCTHHA KOMITIOHEHTIB Ta iX 3B’SI30K 3
T'YCTHHOIO cyMinri. TermmoemMHicTh Ta30BuX cymimeit. [1], crop. 162-167; [2], cTop. 38-
40; [3], ctop. 10-19; [5], crop. 107-118

Tema 4. 1 3akon TtepMoauHamiku. [ludepeHuianbHl PIBHAHHSA Ta MNPUKIAIU X
BUKOpUcTaHHA. Temiota 1 poboTa sSiK BUIM Nepenayi eHeprii. 3akoH 30€pe’KeHHA 1
NEPETBOPEHHs eHeprii. BHyTpimHsS eHepris Ta 30BHIIHA poborta. ['padiune
B1100pakeHHA TeroTu 1 podotu. Jiarpamu v-p ta s-T, iXx BracTuBocTi. EHTambmis.
PiBHsiHHA Ta (hopmymroBaHHS 1-0ro 3aKoHy, MPUKIAIM iX 3acTocyBaHHs. [1], crop. 21-
35; [1], cTop. 40-50; [3], cTop. 20-36; [5], cTop. 15-26

Tema 5. [ToniTponuuit nmporiec (3araabHuil BUNaaok). PiBHsaHHs mipotiecy. Po3paxyHok
3MIHU BHYTPIIIHBOI €Heprii, eHTasnbmii, entpomnii. [IOHATTS MOMITPOMHOrO MPOILIECY.
Meronuka pocnimpkeHHs. BuBenenHs piBHAHHS moiTponu. CHiBBIIHOIICHHS MIX
napameTpamu p, v, T. Po3paxyHOK 3MiHM BHYTPIIIHKOI €HEPrii eHTabIii 1 eHTporii.
[1], crop. 50-66; [2], cTop. 55-61; [3], cTop. 185-188; [5], cTop. 129-136

Tema 6. PobGora mporecy, Teriora mporecy. Bu3HaueHHs TOKa3HHMKA MOJITPOIH.
Busenennss dbopmyn pobotu nedopmariiiiHoi Ta MOX¥JIHMBOI. Po3paxyHOK TeTuioTH
nporecy (IOCHIKEHHS TEMJI0EMHOCTI MOJITPONHOTO Tpoiiecy). CriocoOu BU3HAYEHHS
nmokasHuKa momitpomnd. [1], crop. 26-33; [3], ctop. 189-195; [5], crop. 137-143

Tema 7. CymicHi aiarpamu J—p 1 s—T. I'pynu momitpon. [JocimixeHHs: 13010pOLECIB.
Cymicui miarpamu J-p i s-T momitponuux mpouecis. I'pymu momitporm. I'padiune
TOCIKeHHS (PO3paxyHOK) MOJITponHUX mpoiiecis. [3], crop. 195-203; [5], ctop. 144-
153

Tema 8. 3aranbhi yMoBH poOOTH TeruiOBUX ABUryHIB. [IOBHI 1 HEMOBHI AU eEpeHIianu
B TepMoauHamiui. J[xepena TemioTH Ta yMOBH pPOOOTH TEIUIOBUX JIBUTYHIB 1
XOJOAUIbHUX MamuH. OOOpOTHI Ta HEOOOPOTHI KPYroBl mpouecu (LMKIM) Ta iX
edekTuBHICTD. [1], cTop. 67-70; [3], crop. 40-61; [5], cTop. 26-42



3micToBuii Moayab 2. "TepMoauHAMIYHI HUK/IM ra30BUX ABUTYHIB'.

Tema 9. Ilpsmuii (cunoBmil) Ta 3BOPOTHHMI (XomomwnpHHUH) mukan Kapao. Ix
edexTuBHICTh. ¥Y3aranbHeHui nuki Kapuo. [ToHsaTTs mpo perenepaiito TemioT. [1],
ctop. 70-80; [3], cTop. 61-77; [5], cTop. 43-65;

Tema 10. dopmymoBanHs Ta udepeHmianbHi piBHAHHA II-ro 3akony. Busing
auQepeHiaIbHIX PIBHIHB I 000pPOTHUX Ta HE0OOpOTHHUX HMKIIIB. [1], crop. 82-91;
[2], cTop. 61-74; [3], cTop. 61-77; [5], cTop. 43-65;

Tema 11. Metoau nopiBusHHS KKJ[ o6opoTHHX 1 HeoObopoTHuX IukiIiB. CepemaHs
IHTerpajbHa TeMIiepaTypa Ta ekBiBalieHTHUM 1Mk Kapuo. Ilpuxnanu mopiBHSIHHS
[UKJIIB 32 CEepeAHBOIHTErpaIbHUMHU TEMIIepaTypaMu MiJABOIY Ta BIiABOAY TEIUIOTH.
Meton koedillieHTIB KOPUCHOI il B aHalli31 HEOOOPOTHUX HHUKIIB. ExcepreTnyHuii
METO/] aHaATI3y TEIJIOCUIOBUX yCTaHOBOK. [1], ctop. 92-101; [3], cTop. 252-258,;

Tema 12. JIBOTakTHI 1 YOTUPUTAKTHI ABUTYHH. [HAMKATOpHA Jiarpama i TEOPETUYHUN
nuki. Merton pocnimpkeHHs. IlocmigoBHICT po3paxyHKy. CepemHid IUKIOBUI
(imgukatopuuii) Tuck. Hukn JIB3 13 3ropstHHAM MallbHOTO MpHU cTajgomy 00’emi. [{uki
JIB3 13 3ropsiHHaM nanbHOro npu P=const. [{uki JIB3 3 mimanuM 3ropsiHHSM MaJIkBa.
[Tpuknanu nopiBHSAHHA HUKIIB. Jlesiki eKOHOMIYHI MOKa3HUKU poOoTH. [1], cTop. 229-
240; [2], cTop. 74-85; [3], cTop. 264-273;

Tema 13. [{ocnimkxeHHs poOOTH OAHOCTyNEHEBOro kKommpecopa JlificHa 1HauKaTopHa
alarpamMa 1 TEOpPETUYHMM LMK poOOTH OAHOCTYIIEHEBOIO KOMIpEcopa IpH
130TepMIYHOMY, a/11a0aTUYHOMY 1 MOJITPOIHOMY Mpoleci cTucHeHHs. “IIkigmuBuii”
opocTip Ta Horo BIUIMB Ha poboty kommpecopa. JlocnmimkeHHs poOoTH
OaraTocTyneHeBoro kommpecopa. EKOHOMIUHI MOKa3HUKH pobotu baratoctynenese
CTUCHEHHA. v-p 1 s-T miarpamu. Temnora oxonopkeHHs kKommpecopa. [lokasHukH
poboTu peanbHOTrO KOommpecopa. [1], crop. 217-225; [3], ctop. 220-229;

Tema 14. 3aranbHi BU3HA4Y€HHsS 3 Teopii Tedyli ras3iB Ta mapu. Teuis ras3iB 1 mapwu.
[lepmmii 3akOH TepMOAMHAMIKM JUIsl Ta30BOro MOTOKY. OCHOBHI NpUITYLICHHS.
IBuakicte 3Byky. Yumcino Maxa. Comno 1 audys3op. OCHOBHI CIIBBIIHOIIEHHS.
Pieustaas [toronio. [1], crop. 182-193; [3], cTop. 229-233;

Tema 15. 3akoH 0OepTaHHS BILUIMBY: BUNIAJKU TEIMJIOBOTO, MEXAHIYHOTO, BUTPATHOTO 1
reoMeTpuyHoro comeis. Oco0JMBOCTI pyXy Tra3iB y BEpTUKAIbHUX KaHaiax. Teyis rasis
3 Teptsm. [3], cTop. 233-238;

Tema 16. Po3paxynok reomerpuynux conen. [IBuaKicTh MOTOKY Ta MacoBa BUTpaTa.
BruiuB Ha BUTIKaHHS BHYTpiIHIX omopiB. [lapamerpu NOTOKY Mpu TMOBHOMY
agiabarmaHOMY Horo rampmyBaHHi. [1], crop. 197-200; [3], cTop. 238-252;

Tema 17. OcnoBHi ukiau I'TY. Perenepariss teruoru. [lpuHiunoBa cxema, MUK 1
JOCJIDKEHHS IIUKJIIB 3 MiABEJCHHSIM TEIJIOTH Mpu P=CONSt, mpu v=const. Perenepariis
TeIIoTH Ta ii edexTuBHICTD. [lopiBHAHHS HMKIIB. [1], cTop. 241-248; [2], cTop. 85-98
[3], crop. 273-293;[5], cTtop. 207-225;

Tema 18. Cxnamui muxmm ['TY. T'TY, ski npamiorTh MO 3aMKHEHOMY IHKIY.
OcobmuBocti podotn AI'TY. Luknau 3 6ararocTyrneHEeBUM CTUCHEHHSIM MOBITPS 1

PO3MIMPEHHSIM poOodoro Tijga. MexxoBuit Bumanok. [3], crop. 273-293; [5], cTop. 207-
225.



3micToBuii Moayab 3. "TepMoaMHAMIYHI HUKIM PeajbHOro podo4oro tijga'.

Tema 19. TepmoauHamiuHiI BIACTUBOCTI peaysibHUX ra3iB. Koe]illieHT CTHCIMBOCTI.
Jliarpamu TIOBEAIHKH pealbHUX rasiB. KpuTuuHi mapamMeTpu pedyoBUHH. PiBHSIHHS
CTaHy pealbHUX Ta3iB. [IpuHIMN BiAMOBITHUX CTaHIB (MOAIOHICTH TEPMOIUHAMIYHUX
BIIACTUBOCTEH pedoBuH). [1], crop. 132-141; [3], cTop. 138-160; [5],cTop. 231-243,;
Tema 20. [JocnimxeHHs: TEPMOAMHAMIUYHUX MPOIIECIB 3 BOJSHOIO Naporo. BoasHa mapa.
OcHOBHI BHM3Ha4YeHHsA. V-P, S-T 1 S-h miarpamm crany. TaOmuii TeroQi3uIHUX
BJIACTUBOCTEH BOJU 1 BOASHOI mapu. Po3paxyHOK mpoiieciB BUPOOHUIITBA MEPETPITOL
napu. JlocmimkeHHs i300apHoro mpomecy y V-p, S-T i s-h miarpamax. JlocmimkeHHS
TEPMOJUHAMIYHUX 130IPOIIECIB 3 BOASHOIO Mapoio B giarpamax V-p, s-T ma s-h. [1],
ctop. 141-151; [5], ctop. 243-270;

Tema 21. JlocmiJuKeHHS BOJOTHUX CyMilmied (Ha MPUKIaAl BOJOTOTO IOBITPS).
Busnauenns. MoxximBi ctanu. AOCONIOTHA 1 BIIHOCHA BOJIOTICTh. TodYka pocH.
BonoroBmict. OCHOBHI CITIBBIIHOIICHHS I Boyiororo rmoBiTps. Jliarpama H-d
Pamsina. [Iponiecu 06po6xu Boororo mositps. [1], ctop. 167-181; [5], ctop. 334-350;
Tema 22. [Mukn Kapno 3 BoasHOwo mnaporo. MoximBocti peamizamii. [lepeBaru 1
Henouiku. [1], crop. 266-268; [3], crop. 293-300; [5], cTop. 277-279;

Tema 23. [{ukn Penkina ta cnocobu miaBuiieHHs Horo epexkruBHocTi. L{ukn Penkina 3
HacuyeHoro napotro. [ukn Penkina 3 meperpitoro naporo. Brms napameTpiB mapu Ha
Bxo/a1 B TypOiHy 1 B konaeHncaropi. [lukn [ICY 3 nmpomMikHUM meperpiBoM mMapw.
PeanbHi BTpatu B mporiect po3mupeHHs napu. PerenepatuBHi mukiau [1], crop. 268-
283; [3], crop. 293-312; [5], cTop. 277-289;

Tema 24. TepmoauHaMiuH1 OCHOBH Teruiodikaiii. biHapHi HUKIM: BUMOTH IO pOOOUYUX
TI; CXeMa 1 LMKJI PTYTHO-BOJASHOI OiHapHOi ycTaHOBKH. Oco0JMBOCTI poOOTH
aTOMHMX IMapOCHJIOBUX YCTaHOBOK. [1], cTtop. 286-286; [3], cTop. 321-326;[5], cTop.
292-295;

Tema 25. [Tapora3oBi ycTaHOBKH 31 3MillIaHHSIM poOouux Tul. [Taporazosi ycTaHOBKH 3
PO3AUIBHUME NTOTOKaMu Ta3y 1 napu. Hukmm 3 MI'J[-reneparopom. [punuun aii MI'-
reHeparopa. Kombinoani [ICY ¢ MI'/I-renepatopom. Cxema, UK 1 K.K.Jl. yCTAHOBKHU
PO3IMKHYTOTO 1 3aMKHEHOTO IUKIY. [lepcrekTuBHI METOIM MEepeTBOPEHHS TEIIOTH B
eNleKTpuYHy eHeprito [1], crop. 286-294; [3], ctop. 292-295; [5], cTtop. 326-328

Tema 26. CiocoOu 3HMKEHHS TeMIiepaTypu pooodoro Tijia. J[pocentoBaHHs peaabHOTro
1 imeanpHOrO TasziB. DizuynHi ocHOBU. JludepeHiianbHuil Ta 1HTETpaTbHUN IPOCEIh-
edekr. Temmeparypa Ta KpuBi iHBepcii. JlpocemtoBaHHs BOAsSHOI mapu. AjiabaTHe
PO3MIMPEHHS 3 BUPOOHUIITBOM poOoTH. [3], ctop 203-215;

Tema 27. 3BopoTHuii o6opoTHuil 1uki Kapao ta ioro epexrtuBHicTh. CxemMa 1 UK
MOBITPSTHOT XOJ0auibHOT MamuHu. [1], ctop. 299-304; [3], ctop. 334-341; [5], cTop.
295-298;

Tema 28. Cxema 1 LMK MapOKOMIPECIOHHOT XONOAWIbHOI MamuHu. [1], cTtop. 304-
308; [3], ctop. 334-341; [5], cTop. 295-298,;

Tema 29. Cxema 1 UMKI NapOEKEKTOPHOI XOJOAMJIBbHOI MallMHH. AOCOpOIiOHHA
xoJioguibHa MaiuHa. [ 1], crop. 308-312; [3], ctop. 358-360; [5], cTop. 304-308

Tema 30. TerioBuil Hacoc Ta edeKTUBHICTD Horo podotu. Kackamui cxemu poOOTH
XOJIOMUIBHUX yCTaHOBOK. [1], cTop. 312-313; [3], cTtop. 360-365; [5], crop. 309-312.
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TeMaTHYHUI IJIAH HABYAJIBLHOI TUCIUILIIHHA

KinbkicTh TOOUH

Jenna popma

3aouna popma

Ha3pu 3MicTOBUX MOJYIIIB 1 TEM y ToMy wrcm v ToMy wrcm
YCBOTO YCBhOTO
b ap. | mp. c.p. ap. | mp. c.p.
1 2 3 4 5 6 7 9 10 11
MOAYJb 1
3microBuii Monyab 1. Tepmoannamika po6o4oro Tija B ifeajbHO-ra30BOMY cTaHi
Tema 1. Beryn. Mera i 3a1a4i kypcy. OCHOBHI BU3HAYCHHSI. 6 2 2 1 1 4 — — 4
Tema 2. TepmonuHaMi4Hi BIaCTUBOCTI pOOOUHX TiN 15 2 8 1 4 10 2 2 4
Tewma 3. Cymimii raziB B ijeallbHO-Ta30BOMY CTaHi. 5 2 _ 1 2 _ _ 6
Tema 4. 1 3akoH TtepmoawHamiku. JludepeHmianbHi pPIBHIHHA Ta NPUKIAAA 1 4 5 B 1 1 6 B B 5
BUKOPHCTaHHSI.
Tema 5. IlomitponHuii mnpomec (3arajbHuii BHUIAIOK). PIiBHSHHS IHpoIeCy 6 2 B 2 2 4 B B 4
Po3paxyHOK 3MiHM BHYTPIIIHBOI1 €HEPTii, EHTAbIII1, CHTPOIII.
Tewma 6. PoboTa mporecy, Temmora mporecy. BiuznadeHHs TOKa3HUKA O TPOIIH. 3 2 _ _ 1 5 _ _ 5
Tema 7. CymicHi aiarpamu V—p i s—T. I'pynu nomitpon. 4 2 _ _ 2 4 _ _ 4
Tema 8. 3arajbpHi yMOBH POOOTH TEIIJIOBHUX JIBUT'YHIB 2 2 _ _ _ 6 _ _ 5
Pa3om 3a 3micToBuM mMoayJem 1 45 16 10 6 13 45 2 2 37
3micToBuii Moayab 2. TepmoauHaMiyHi IIUKIH ra30BUX ABUT'YHIB
Tema 9. luxkn Kapuno Ta #Horo 3HaueHHS. Y3arajbHeHWH IMKI. PereHeparris 8 5 B 1 5 10 B B 8
TEIJIOTH
Tema 10. ®opmynroBanHs Ta audepeHiianbHi piBHIHASA 1 3aK0HY 9 2 _ 2 5 10 _ 2 8
Tema 11. Metoau mopiBHSHHS TEPMOIUHAMIYHOI €(DEKTHBHOCTI IIUKJTIiB. 7 2 _ _ 5 8 _ _ 8
Tema 12. Iuknu JIB3. OcHoBHi Bu3HaueHHs. [{ukn JIB3 3 migBomoM TemioTu mpl
v=const. [ukn /IB3 3 mimBomom Terutotu mpu P=CONSt i 3 MimaHuM TmiABOAON 10 2 - - 8 10 - - 8
TEIUIOTH.
Tema 13. JlocmimkeHHs poOOTH OIHOCTYIIEHEBOro Kommpecopa. JlocmimkeHH
. 7 2 — — 5 5 - - 3
poboTH GaraTocTyrneHeBOro KoMipecopa. EKOHOMIUHI TOKa3HUKU pOOOTH




1 2 3 4 5 6 7 8 9 10 11
Tema 14. 3aranbHi BU3HAYECHHS 3 TEOPil Teuil rasip Ta mapu. 11 2 4 — 5 7 - 2 — 5
Tema 15. 3akoH oOepTaHHS BILTUBY 4 2 — — 2 5 - - — 5
Tema 16. Po3paxyHOK reOMETpUYHUX COMEI 6 2 — — 4 5 - - - 5
Tema 17. OcuoBHi uukiu ['TY. Perenepauis TemioTH. 6 2 — 1 3 10 - - — 10
Tema 18. Cxnanni uukau ['TY 7 2 — 5 2 5 - - - 5
Pa3om 3a 3MicTOBHM MoayJiem 2 75 20 4 4 47 75 6 2 2 65
3micTroBuii Moayab 3. TepMoaMHaMiuHi HUKJIM peajbHOr0 po6o4oro Tija
Tewma 19. TepmonuHaMidHI BTaCTUBOCTI peasbHUX Ta3iB. [liarpamu crany. 9 2 - — 7 8 — — — 8
Tema 20. locnimKeHHs] TEPMOANHAMIYHUX MPOLECIB 3 BOASHOIO MapoI0 13 2 4 1 6 8 — — — 8
Tema 21. locnimKeHHs BOJIOTHX cyMillel (Ha MPUKIIAAi BOJIOTOTO TOBITPs) 11 2 4 — 5 10 — 2 — 8
Tewma 22. Hukn KapHo 3 BoAsIHOIO Taporo Ta HOTo 3HAYSHHS. 7 2 — — 5 10 2 — — 8
Tewma 23. Iluxn PeHkina Ta crmocoOu migBUIIEHHS HOT0 e()eKTHUBHOCTI. 14 2 4 3 5 13 2 2 — 7
Tewma 24. Temmnodikanis. binapnui mukmu. Atomui [ICY. 7 2 — — 5 6 — — 6
Tema 25. [apora3osi ycranoBku. Huknu 3 MI'JI-reneparopom. 4 2 — — 2 8 — — — 8
Tema 26. CriocoOu 3HHKECHHS TeMIIepaTypy poO0YOro Tija. 4 2 — — 2 5 — — — 5
Tema 27. 3BopotHiii nuka Kapno. [loBiTpsiHa X0o1uiibHa yCTaHOBKA. 4 2 — — 2 5 — — — 5
Tewma 28. [lapoxommpeciiiHa X010 JiIIbHA YCTaHOBKA. 11 2 4 1 4 8 2 — — 6
Tema 29. IlapoexeKkTopHa XOJOIWIbHA YCTaHOBKA. AOCOpPOIiiHA XOJIOIMIbH 2 5 B B B 5 B B B 5
yCTaHOBKA.
Tema 30. TermmnoBuii Hacoc. KackamHi cxemu poOOTH XOMOIMIBHUX YCTAHOBOK. 4 5 B B 2 6 B B B 6
Pa3om 3a 3micToBUM MoayJiem 3 90 24 | 16 5 45 90 6 4 - 80
Ycboro roguH 210 60 | 30 15 105 210 16 8 4 182

* 3MicTOBHI MOAY/Ib KpaTHUH 15 roguHaMm.

** 3a 3a0uHO1 POPMOIO IPOBOATHCS OTJISAIOBI JISKIIII.
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Temu NPAKTUYIHHUX 3AHATH

KinbkicTs
Ne TOJINH
3/m Haspa Temn Jenna T 3aouHa
dbopma | dopma
1 | Po3paxyHOK mapaMeTpiB i/1eaJbHO - Ta30BO1 CyMIIITi 2 2
2 | TenyioeMHOCTI KOMIIOHEHTIB Ta CyMiIlIi 2 —~
3 PozpaxyHOK JIOBUIBHOTO IUKITY, IO CKIIAJAETHCS 3 YOTHUPHOX ) »
HOJIITPOT
4 | Ontumiszallis HUKITY BUTYHA BHYTPIIIHBOTO 3TrOPSIHHS 2 —
5 | JletasibHMI pO3paxyHOK ONTHUMAJIBHOTO UKITY 2 —
6 ['padiuna macmrabHa MOOYI0BA ONTUMAIBHOTO ITUKITY B V-] 5 B
Ta S-T KoOpAMHATaX
BrpaTtu nmpare3gaTHOCTI B ONTUMAIBLHOMY ITHKIT 2 —
8 | Perenepariist TETUIOTH B ITUKIIaX TETUIOBHUX JBUTYHIB 1 —
Pazom 15 4
Temu 1a00paTOPHUX 3aHATH
Kinpkictb
No TOJTUH
3/m Hazsa Temn Jlenna 7 3aouHa
¢dopma | dopma
1 Buznauenns TyCTHHU 1 Koe(i)il_[.iCHTa CTUCJIMBOCTI MOBITPS 9
METOJIOM BUTIKAHHS Yepe3 OTBIP
9 BuzHaueHHs TUTOMO1 TEIJIOEMHOCTI Ta3y P CTAJIOMY TUCKY 4
METOJIOM MTPOTOKY
3 Bu3HayeHHA TUTOMUX TEIIIOEMHOCTEN Cpm Ta Cym PEATTBHUX 4 2
ra3iB METOJIOM a/11a0aTUYHOTO PO3IIUPEHHS
4 EKcnepHMegTaano-TeopeTHqu JOCITIKEHHS (Da30BUX 4
nepexoIiB piiMHA-HACUYEHA Tlapa
5 I[OC.JIiIDKeHH}I IPOLIECIB a/11a0aTUYHOTO MPOIECY BUTIKAHHS 4 9
MOBITPS YEPE3 COILIO, 110 3BYKYETHCS
6 | JlocmimkeHHs UKy TapOCHUIIOBOI YCTAaHOBKH 4 2
7 JlociKeHHs! HUKITY TapOKOMIIPECOPHO1 XOJIOAUIBHOT 4
MalTuHU
8 I[OCJIiI[)KGHHH.HPOI_IeciB HiIrPIBY, OXOJIOHKEHHS 1 OCYIIEHHS 4 9
BOJIOTOTO TOBITPS
Paszom | 30 8
3aBaaHHA V151 CAMOCTIiHOT podoTH
No Kinbkicts ronun
Bun pobotu
3/m Jlenna popma | 3aouna opma
1 ITinroroBka 1o JIEKIIi 45 90
2 | IligroToBKa 10 MPaKTUYHUX POOIT 60 92
Pazom 105 182
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6. METOIN HABYAHHS, 3ACOBU JIAI'HOCTUKU PE3YJIBTATIB
HABYAHHS TA METO/JIB IX JEMOHCTPYBAHHA

[Tiz yac mpoBeACHHS 3aHITh BUKOPUCTOBYIOTHCS HACTYIIHI METO/IM HAaBYAHHS:
- Ui JIeKUIMHUX 3aHSATh— no;ICHIOBaJILHo-iJHOCTpaTHBHHﬁ METOJ, IO BKIIOYAE
MOBIJIOMJICHHST TOTOBOI 1ch0pMau11 p13HI/IMI/I 3aco0amMu, a caMme CIIOBECHHM, HAaOYHHM,
MPAKTHIHAM T2 YCBIIOMJICHHSI 1 3amamM'sTOByBaHHS Iii€i iH(opmanii 3700yBauaMu mpu
HAIMCaHHI KOHCIIEKTY;
- JUIsl TPAaKTUYHUX 3aHATh KpIM MOSCHIOBAJIbHO-UIFOCTPATUBHOTO METOAY TaKOXK
3aCTOCOBYETHCS 1 MPOOJIEMHE BUKJIAQJAHHS, IO BKJIIOYA€E IMOCTAHOBKY BHKJIaJaueM IeEpen
3100yBauamMu MpoOJeMH 1 BHU3HAYEHHS MLUIAXIB i pO3B'A3aHHS 3 IPUXOBYBAHHSIM
MO’KJIMBUX IT13HABAJIIBHUX CYIIEPEYHOCTEH;
- 1711 CaMOCTINHOI pOOOTH 3aCTOCOBYETHCS SIK MPOOJEMHHI TaK 1 YaCTKOBO-IIOIIYKOBUH
METO/JH, 110 MPH BHU3HAUYEHIN MpoOJIeMi 32 paXyHOK OTPMMAHHUX 3HaHb Ha JIEKUIHHUX Ta
INPAaKTUYHUX 3aHATTAX, 03BOJISIE IM PO3B’SI3yBaTH, a IMPHUXOBaHI IMi3HABAJIbHI MOMEHTH
BOHU BHUPILIYIOTh cami 3 OTPUMAaHHIM KOHCYJIbTalli BiJ BUKJIaJaya.
KoHTpob Ta CAMOKOHTPOJIB 3A1HCHIOETHCS OI[IHIOBAHHSIM SIKOCT1 3aCBOEHHSI HABYAIHLHOTO
Marepiany JUCUUIUIIHU 3a pe3yJbTaTaMd BUKOPHCTAHHS MaTepialy BHBYEHOTO MiJ Yac
JEKUIMHUX Ta MPAKTHUYHUX 3aHATh NPHU BUKOHAHHI MOTOYHOTIO MOJYJIBHOIO KOHTPOJIO
(IIMK), mo nepenbdayeHo poOOYMM HABYAJBHHUM ILJIAHOM 3TIIHO pOoOOYid HaBYaIbHIN
mporpami i 4Yac MPOBEACHHS MOTOYHOIO KOHTPOJIIO, CAMOCTIMHOI poOOTH Ta
I1JICYMKOBO1 aTecTalrii.
3acobaMM OLIHIOBaHHS Ta METOJaMH JEMOHCTPYBaHHS pe3yJIbTaTiB HaBUaHHS 3a
mucturuiiHoro "Texniuna repmoannamika" €: [IMK Tta ekzameH.

7. ®OPMU ITOTOYHOT'O TA IIACYMKOBOI'O KOHTPOJIIO
JlocArHeHHs cTyieHTa OLiHIOIThHCS 3a 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymkoBa OIlIHKAa HAaBYaJIBbHOTO KYypCy BKIIOYae B ce0€ OIIHKH 3 TOTOYHOTO
MOJTYJIBHOTO KOHTPOJIIO (TECTYBAHHIO) 1 OI[IHKH 3aKJIFOYHOTO €TaIy — €K3aMEeHY.
[ToTouHMIT MOAYABLHUI KOHTPOJIb MPOBOAUTHCS y popMi TectyBanHs: [IMK1 — 10 nutans,
I[IMK2 — 10 Ta IIMK3 — 10. CymapHa KiIbKICTh 0aJ1iB TOTOYHOTO MOAYJIBHOTO KOHTPOJIIO
— 36 (cymapno IIMKI1 0,8x10 = 8 6amis, [IMK2 Ta TIMK3 no 1,4x10 = 14 OGanis).
BukoHaHHs Ta 3axucT 1a00paTtopHUX podIT — 24 Oana. BUKOHAaHHS MPaKTUYHUX 3aBAAHb —
24 Gana. IluToma Bara MOTOYHOTO KOHTPOJIIO B 3arayibHINl CUCTEMI OIIIHOK cKiamae — 84
oanu.

[TuToma Bara 3aKJIFOUHOTO IT1ICYMKOBOTO KOHTPOJIO TecTyBaHHs (10 nmuTanp) B 3araibHii
cucteMi OmiHOK — 16 6anie (1,6x10=16 OamiB). IlpaBo 3maBaTu e€k3aMeH HA/IAETHCA
CTYJIEHTY, AKi{ 3 ypaxyBaHHSIM MaKCHUMaJbHHUX OaliB MPOMIKHUX OI[IHOK Ta 3aKJIFOYHOTO
TeCTyBaHHA HaOupae He MeHie 60 oanie. IlincymKoBa OIliHKa HAaBUAJILHOTO KYpCy €
CYMOIO TPOMIXKHHUX OILIIHOK, OLIIHKH 3aKJIFOYHOTO TECTYBaHHS Ha €K3aMeHi.

[Torounnii KOHTPOJb MPOBOJUTHCA HA JIEKIIMHUX 3aHATTAX M[IJIIXOM ONUTYBaHHS
CTYJIEHTIB WIOJI0 3AaCBOEHHS MaTepialiB JEKUIMHMX, MNPAKTUYHUX 3aHATh, a TaKOX
caMOCTiiiHOI miArotoBku. BiH mnependadae OLIHIOBaHHA TEOPETUYHOI MiATOTOBKHU
31100yBayiB BHILOI OCBITH 31 3a3HAYEHUX Yy MOporpami TeM (y TOMY YHCIi, CaMOCTIIHO
OTpaIlbOBAHOI'O0 Marepially) I 4Yac poOOTH Ha JEKUIMHUX 3aHATTAX Ta HaOyTHX
MPaKTUYHUX HABUYOK I11]1 YaC BUKOHAHHSI 3aBJaHb IPAKTUUYHHUX POOIT.
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@opMH KOHTPOJIIO pe3yabTAaTiB HABYAJIBHOI AiSNIBHOCTI CTY/ICHTIB Ta IX OLiIHIOBAHHS

KpuTepii ouiHIOBAHHSI IPAKTHYHHUX 3aHATH

ra3iB METOJIOM aJ11a0aTUYHOTO PO3ITUPECHHS

KinbkicThb
Ne TOJINH
3/m Haspa Temn lenna T 3aouna
dbopma | dopma
1 | Po3paxyHOK mapaMeTpiB 11€aJbHO - Ta30BO1 CyMIIIi 3 12
2 | Ter10eMHOCTI KOMIIOHEHTIB Ta CyMIiIlIl -
3 POBPaXYHOK ,ZIOBiJ'IBHOFO MUKITY, II0 CKIAJAa€TbCA 3 YOTHUPHOX 3 12
ITOJITPOII
4 | OnTumi3aliis UKy ABUTYHA BHYTPIIITHHOTO 3TrOPSHHS 3 -
5 | JleranpHuil po3paxyHOK ONTUMAIBHOIO [IUKITY 3 -
6 ['padiyna macmTabHa MOOY/I0Ba ONTUMAIBLHOTO IIUKIY B V-P 3 B
Ta S-T KOOpAMHATAX
Btparu nparne3natHoCTi B ONTUMATbHOMY UKL 3 —
8 | Perenepaiiisi TEIJIOTH B IUKJIaX TETJIOBUX JBUTYHIB 3 -
Pazom 24 24
KinbkicTh Oaiis, .
ICHHE/3804He Kpurepii oriHroBaHHS
Pesynbrar TnpaBWIBHWN, TOBHUWH, JOTIYHMN; MICTHTh aHalli3 Ta
3/12 JOJITATKOBY iHdopmartiro, CHUCTEeMaTH3aIlilo, y3arajabHEHHS,
apryMEHTOBaHI BUCHOBKH.
28 11 Pe3an,TaT 3ne6inbmoro MpaBUJIbLHUN; MiCTI/I”FL aHais, y3arajbHeHHs, Ta
JIOMYIICHI HECYTTEB] MOMMJIKY Ta HETOYHOCTI Y BUKJIAJICHH] MaTepiany
3.7 PesynbTar 4acTKOBO MpaBWIBHHUMA, MICTHTh HETOYHOCTI, HEIOCTATHHO
0OTpYHTOBaHU.
0/0.. 2 PGSYJ'.IBTaT _Mae CYTTEBI  TOMMJIKH, BUKOPHCTOBYIOThCS HEBipHa
' TEPMIHOJIOTISt 200 CTYJCHT HE IMOKa3ye pe3ysbTaT B3arai
Kpurepii oniHroBaHHs J12a00paTOPHUX POOIT
MakcuManbsHa
No KUIBKICTB OajiB
3/m Haspa Temn Jlenna | 3aouna
¢dopma | dopma
1 2 3 4
1 Bu3HaueHHs TYCTHHH 1 KOE(IUIE€HTAa CTUCIMBOCTI MOBITPS 3
METOJAO0M BUTIKAHHS 4€pPE3 OTBIP
9 BusnadeHHs MUTOMOT TEMJIOEMHOCTI Ta3y MPHU CTAJOMY THCKY 3
MCTOJIOM ITPOTOKY
3 Bu3HaueHHs NUTOMHMX TEIUIOEMHOCTEN Cpm Ta Cyym PEATBHM) 3 5
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2 3 4
ExcriepuMeHTanbHO-TEOPETUUHE JOCTIIKEHHS bazoBm 3
MePEXOIiB piAMHA-HACHYCHA Mapa
JlocmipkeHHsT TpOIeciB a/11a0aTUYHOTO MPOIECY BUTIKAHHS 3 5
MOBITPS Y€PEe3 COILIO, MO 3BY)KYETHCS
JlocipKkeHHs TUKITY TapOCUIIOBOT YCTAHOBKH 3 6
JlocmipkeHHsST UKy  [MapOKOMIIPECOPHOI  XOJIOAMIIBHOI 3
MAaIIHHA
JlocnipKkeHHsT TPOIIECiB MIIIrPiBY, OXOJIOKEHHS 1 OCYIIICHHS 3 5
BOJIOTOTO TIOBITPSI

Pazom | 24 24

KinpkicTh 0aJis,
JeHHe/3a09He

Kpurepii oninoBaHHs1 1a00paTOPHUX POOIT

3/6

Po6ota BukoHaHa y BcraHoBIeHUI TepMiH. CTyIeHT BUKOHYE J1a00paTopHy
poOOTy CaMOCTIMHO 3TiJHO METOIWYHUX BKa3iBOK; YITKO (POPMYIIOE METY
poOOTH Ta OCHOBHI MOJIOXKEHHS Teopii; 3aCTOCOBYE KOPEKTHI METOIU
00poOKM OTPUMAHUX PE3YyJIbTATIB Ta KOMIT FOTEPHI MPOrPaMH; y BUCHOBKAX
HaJa€ KOPEKTHY IHTEpIpeTAallil0 pe3ylbTaTiB; 3BIT BiAMNOBiIa€ BUMOTaM JI0
odopmiteHHss naboparopHux poOiT. CTyIeHT NpPaBUIBHO BIANOBITAE Ha
90...100 % KOHTPOJIBHUX 3aIIUTAHb.

2/4...5

Po6Gora BukoHana y BcTaHOBIICHUH TepMiH. CTYICHT BUKOHYE JTAOOPATOPHY
poOOTY 3riIHO METOJUYHUX BKA31BOK, 1HOJI MICIIA KOHCYIbTAIlll BUKJIa/1a4a;
MPaBWIBHO (OPMYIIOE METYy POOOTH Ta OCHOBHI TIOJOXKEHHS Teopil; B
LIJIOMY TpPaBWJIBHO CKJaJa€ 3BIT Ta pOOUTHh BHCHOBKH; BIJIOBilae Ha
74...89 % KOHTPOJIbHUX 3aIUTaHb.

1/2...3

Pobota BukoHaHa y BcTraHOBIeHUI TepMiH. CTyIeHT BUKOHYE J1a00paTopHy
poOOTY 3riTHO METOMYHUX BKA31BOK, CKJIAJA€ 3BIT, 1[0 MICTUTh HETOYHOCTI
y BUCHOBKAX Ta MOMWJIKY; Bignosigae Ha 60...73 % KOHTPOIBHUX 3alUTaHb.

0/1...

PoGora BHMKOHaHa 3 TOpYLIEHHSM BCTAHOBJIEHMX TepMiHIB. CTyaeHT
BUKOHY€E JIabOpaTopHy poOOTy Micis KOHCYJbTAIllill BUKJIagauda; CKJaJae
3BIT, 110 MICTUTh 3HA4YHI HETOYHOCT] Y BUCHOBKAaX Ta MOMUJIKHU; BIIMOBiIa€
Ha 35...59 % KOHTPOJIbHUX 3aIIUTaHb.

KUH’K.I cre Kpurepii ouinoBanusa [IMK 1
OaniB
1 2
0,8 BinmoBigs Ha TNUTaHHS [OBHA, MIJTBEP/A’KEHA BIANOBIIHUMHU (QopMyJaMH Ta
UTIOCTPaTHBHUM MaTepiajoM, BKJIIOYA€E aHAJII3 Ta ApTYMEHTOBAHI BUCHOBKH.
0,7...0,6 BinmoBigs Ha TNUTaHHS [OBHA, MIJTBEP/A’KEHA BIANOBIIHUMHU (QopMyJaMH Ta
UTIOCTpaTHBHUM MatepiajioM, BKIIOYae aHali3 Ta apryMEHTOBaHI BHCHOBKH, aje
MICTUTh HE3HAYHY KUIbKICTh APIOHUX MOMMIIOK.
0,5...04 BinmoBigs Ha MUTaHHS OCTaTHHO TIOBHA, YACTKOBO MiATBEPKEHA BiMOBITHUMHU

dbopmynamMu Ta UTFOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUIBKICTh IPIOHMX
MTOMUJIOK.
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2

0,3...0,2

BianoBiaps Ha mUTaHHS HEMOBHA, YaCTKOBO IMiITBEP/KEHA BIMOBITHUMHU
dbopmynaMu Ta ITFOCTPATUBHUM MaTepiajioM, MiCTUTh 3HaUHY KiJIbKICTh IpyOuX Ta
JIpIOHUX TTOMHUJIOK.

0...0,1

BinmoBias Ha MUTaHHS HETOBHA a00 BiJICYTHS, HE MiITBEP/XKEHA BIAMOBITHUMU
dbopmyIamMu Ta UTFOCTPATUBHUM MaTepiajoM, MiCTHTh 3HaYHY KUIbKICTh TPYOUX Ta
JpiOHUX TTOMUJIOK.

KinbkicTh
oaJjiB

Kpurepii oninroBanns IIMK 2, 3

0,14

BianoBines Ha mnHWTaHHSA TOBHA, MIATBEP/DKEHA BIAMOBIAHUMU (opMmyllaMu Ta
UTFOCTPaTHBHUM MaTepiajoM, BKJIIOYAE aHAJII3 Ta APTYMEHTOBAaHI BUCHOBKH.

0,11...0,13

BianoBinep Ha mnHWTaHHS TOBHA, MIATBEP/DKEHA BIAMOBITHUMU (opMyllaMu Ta
UTIOCTPaTUBHUM MatepiajioM, BKIIOYA€ aHali3 Ta apryMEHTOBaHI BHCHOBKH, aye
MICTUTh HE3HAYHY KUIBKICTh JPIOHMX IMTOMUJIOK.

0,8...0,10

BianoBias Ha MUTaHHS JOCTATHHO MTOBHA, YaCTKOBO IMIATBEPHKCHA BIMOBITHUMHU
dbopMysiaMu Ta UTFOCTPATHBHUM MaTepiaioM, MiCTUTh 3HaYHY KUTbKICTh TPIOHUX
TIOMUJIOK.

0,4...0,7

BinmoBins Ha MATaHHS HETIOBHA, YaCTKOBO ITiITBEP/PKEHA BiATIOBITHUMHU
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MiCTUTh 3HaYHY KUTBKICTh IPyOUX Ta
JPiOHUX TTOMUJIOK.

0...0,3

BinmoBigs Ha muTaHHS HEMOBHA a00 BIJCYTHS, HE MiITBEPIKEHA BIAMOBITHUMU
dopMynaMu Ta ITFOCTPATHBHUM MaTepiajioM, MiCTUTh 3HAUHY KiJIbKICTh TpyOuX Ta
JIPiIOHUX TTOMHUJIOK.

KinbkicTs
0aJjiB

Kpurepii oniHIOBaHHS 3aK/JII0YHOT0 TECTYBAHHA

0,16

BinmoBings Ha TWTaHHS [OBHA, IMATBEPKEHA BIAMOBIIHUMHU (GOpMylIaMu Ta
UTFOCTPaTHBHUM MaTepiajioM, BKJIFOUA€E aHAJTI3 Ta ApTYMEHTOBaHI BUCHOBKH.

0,14...0,15

BinmoBiges Ha TUTaHHS TMOBHA, MiJTBEPAKEHA BIAMOBITHUMHU (QOpMyJIaMH Ta
UTFOCTPAaTUBHUM MaTepiajioM, BKJIIOYAa€ aHajll3 Ta apryMEHTOBaH1 BHUCHOBKH, aje
MICTUTh HE3HAUHY KIJbKICTh JPIOHMX MOMHUJIOK.

0,11...0,13

BianoBiaps Ha mUTaHHS TOCTATHHO MTOBHA, YaCTKOBO MIATBEPXKEHA BIATOBIIHUMHU
dopMynaMu Ta ITFOCTPATUBHUM MaTepiajioM, MICTUTh 3HaYHY KIJIbKICTb APIOHUX
TTOMUJIOK.

0,5...0,10

BinmoBias Ha MUTaHHS HEMOBHA, YaCTKOBO MiATBEPAKEHA BiANOBIAHUMU
¢dbopMysaMu Ta UTFOCTPAaTUBHUM MaTepiajioM, MICTUTh 3HaYHY KUIbKICTh IpyOUX Ta
JpiOHUX TTOMUJIOK.

0...0,5

Bianosiaps Ha nuTaHHS HEMOBHA a00 BIICYTHS, HE MIATBEP/KEHA BIAMOBITHUMHU
dopMynaMu Ta ITFOCTPATUBHUM MaTepiajioM, MiCTUTh 3HaUHY KiJIbKICTh IpyOuX Ta
Jp1OHUX TTOMUJIOK.

DopMa KOHTPOIO MaxkcumasbHa KUIbKICTh OalliB
Jlenna gopma 3aouHa Gopma
BukoHaHHS IPaKTUYHUX 3aB/IaHb 24 6ana 24 Gana
IToTOoYHMIT MOAYIBHUX KOHTPOJIb 36 GauiB 36 GauniB
3axucT 1a00paTOPHUX POOIT 2406aniB 2406amniB
ITizcymMKOBHH KOHTPOJIb 16 GaniB 16 GauniB
Beboro 100 6axiB 100 6axiB
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Po3nonin 6aniB, IKi OTPUMYIOTB CTYACHTH

[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poboTa
3microBuii Moayne 1 | 3micToBUi Moayns 2 | 3MicTOBHH MOAYIH 3 .
IMK 1 TIMK 2 [IMK 3 JlaboparopHi | 3akiouHe Cyma
Tlp. 1,2, 3 Tlp. 4, 5 Tlp. 6, 7, 8 podotu | TecTyBanms
8+9=17 6+14=20 9+14=23 24 16 100
[Ip1-Ilp 8 — npakTU4HI 3aHATTS 3MICTOBHUX MOJTYJIB.
[IMK1 — IIMK3 — notouHuii MOy IbHUN KOHTPOJIb 3MICTOBHUX MOJIYJIIB.
8. KPUTEPII OIIHIOBAHHASA PE3YJIBTATIB HABYAHHSA
JleHHE BIIIITICHHS 3a0y4yHe BIIIJIEHHS
KinpkicTh KinpkicTh
Bua pobotu arin Buna pobotu atis
T1, T2 [TpakTiune 3anatTs Nel 3 [IpakTuune 3ansrrs Nel 12
T3, T4 [IpakTuune 3aHATTS No2 3
3M 1 T5 [IpakTuune 3aHATTS Ne3 3
I[IMK1 | TecryBanus 3a remamu 3M1 8 TectryBanns 3a Temamu 3M1 8
T9 [TpakTrune 3auatTs Ne4 3
3M2 T10 [TpakTiune 3auaTTs Ne5 3 [IpakTuune 3aHa1Ts Ne2 12
IIMK2 | TecryBanns 3a TeMamMu 3M2 14 TecryBanns 3a temamu 3M?2 14
T20 [TpakTyne 3aHATTS Neb 3
3M3 123 IIpakTuune 3ansaTTs Ne7 3
T28 IIpakTrune 3aHATTsI No® 3
IIMK3 | TectyBanns 3a TemamMu 3M3 14 TectyBanHs 3a Temamu 3M3 14
JlabopaTtopHi po6oTu 24 24
Hixcymrosuii TectyBaHHs 16 TecryBanHs 16
KOHTPOJIb
Bceporo 100 100

9. IHCTPYMEHTHU, OBJIAIHAHHS TA IPOI'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHASA AKUX IIEPEJIBAYAE€ HABYAJIbHA TIUCHUIIJITHA

3aco0uM HaBYaHHS CKJIAJalOThCcs 3 JIAOOpaTOpPHOro OOJaJHAHHS  CIEIialli30BaHOI
nabopaTopii, 3pa3KiB Ta MakKeTIB TEIJIOOOMIHHOTO OOJaJHAHHS, SKE 3aCTOCOBYETHCSA B
rajiy3i TEIJIOCHEPreTHUKU, BKIIOYAIOYM 10Uy KOTEJIbHY YCTAHOBKY, MAaKETH SAECPHHUX
EHEePreTUYHUX YCTAHOBOK, rpadiyHi 3aco0u (TUIakaTd, CXEMH, KPECICHHs), TEeXHIYHI
3acobu (BiF€O3amucH), KOMIT'IOTEp Ta Mepeka, MpOeKIliiiHe oOJaaHaHHS, MpPOTpaMHe
3a0e3nedeHHs (Uil 3A1MCHEHHS] TUCTAHIIMHOTO HABYAHHSA, PO3PAXyHKIB HA MPAKTUYHHUX
3aHATTAX). OuHI JEKIIHI Ta MPaKTUYHI 3aHATTS BinOyBaroThes Ha Kadeapi TexHigHOT
TeIIO(MI3UKU Ta CYJHOBUX MMapoBUpoOHUX yctaHOBOK HYK B kabiHeTi KOTIiB Ta
ayJIuToOpii CaMOCTIIHOI MIATOTOBKU CTYAEHTIB, a jabopaTopHi poOOTH — B Jlaboparopii
«TexHiuHa TEPMOIUHAMIKAY.

[Tix yac pucTaHUiiHOT pOoOOTH KOKHOMY CTYACHTI HAA€ThCA B €JIEKTPOHHOMY BHUIJISII
KOHCIIEKT JIeKII, TMPaKTHUKyM IS MPOBEJACHHS MPAaKTUYHHUX 3aHATh Ta J1a0OpaTOpHUMN
MPaKTUKYM, a TAaKOXk BCl HEOOX1H1 3aCO0M MOTOYHOIO Ta M1JCYMKOBOTO KOHTPOJIIO.
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