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BCTYII

AHoOTALA

Hucrumnina «TexHiyHA TEpMOJWHAMIKa» BHBYAE 3arajlbHI  MOHSATTS,
BU3HAYCHHS 1 3aKOHM PIBHOBAXXHOI TEPMOJMHAMIKHU; OCHOBHI CITIBBIIHOIICHHS JISI
HOJIITPOITHUX ~TPOIECIB; MaTeMaTW4YHI METOAM OTPUMAaHHA JudepeHIliaTbHIX
PIBHSIHb TEPMOJWHAMIKH; METOJAM TEPMOJMHAMIYHOTO JOCHIKEHHS TMPAMHUX 1
00OpPOTHHX Ta30BUX 1 MapOBHX IHKJIIB, METOAW aHai3y e(PEeKTUBHOCTI IHKJIiB
TEIJTIOCUJIOBUX YCTaHOBOK.

@opMyIOTbCS  3HAHHS 11  BUKOHAHHS  1H)KCHEPHHX  PO3PaXyHKIB
MIEPETBOPEHHS TEIUIOTH B MPSMHX IHMKJIAX TEIJIOBUX JBUTYHIB 1 00OPOTHUX ITHUKIAX
XOJIOAWJIBHAX MAIIMH 1 YCTAaHOBOK; BHWKOHAHHSA PO3PAaXyHKIB MaKCHUMalIbHOI
(MexxeBoi) mpare3aTHOCTI MOTOKY 1 TEIUIOTH, BEIMYMHU HEOOOPOTHUX BTpaAT y
peadbHOMY LMKl C TMOCTIJOBHUM aHAJI30M; BHUKOPUCTAHHS MJI1 PO3PaXyHKIB
BIJIMOBITHUX TaOJIUIIb 1 JllarpaM TEPMOJIUHAMIYHUX BJIACTUBOCTEH POOOUYHNX TiJI.

KawuoBi ciaoBa: teruora, poOoTa, TEPMOAWHAMIYHUN TMpoOIeC, IIHUKI,
Jiarpama 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. OIMUC HABYAJILHOI JUCIHATIIITHA

r . . XapakTepuCcTHKa HABYAIbHOT
) ' aiysb 3HaHb, CIICLiaTbHICTb MCLUILTIHY
HaiiMeHyBaHHS TTOKa3HHUKIB (oCBITHSI TpOrpama), OCBITHIH
. nenHa gopma | 3aodHa popma
piBCHb
HaBYaHHS HaBYaHHS
KinbkicTh kpenutiB — 7 I'any3s 3HaHBb: HopmaTtuBHa
Mopnyais — 1 G "lmxenepis, BUPOOHUIITBO PiK miaroroBku:
3MiCTOBUX MOJYJIIB — 3 Ta OyAIBHUIITBO 2-i 2-i
. . Cemectp
Enexrponnuii anpec PITH/] " Crenianbhicts: G4 " - -
Ha caiiti YHiBepcuTETY EHeproeupoOHUIITBO 4- 4
Crnemianizais G4.04 Jlexuiit
[HmuBigyanpHE HAYKOBO- "XononunpHI Ta KIIIMaTHYHI 60 ros. 10 rox.
JOCII/IHE 3aBIaHHs TEXHOJIOTI" [MpakTruHi, ceMiHapchbKi
(raszea) ;
OcBiTHA IIporpama 15 rox. 2 roxL.
3aranbHa KUIbKICTh TOJIUH XOJOHIIbHI MaI'IIIHHH 1 JlaGopaTopHi
210 yCTaHOBKH 30 rog. 6 ro.
TuxxHeBUX TOTUH JJIS OcBiTHIHI piBeHB: CawmocriitHa po6oTa
JeHHOT POpPMU HaBYAHHS: Mepumnii 105 roy. 192 roy.
ayIUTOPHUX — 7, . : )
(0akasiaBpCcbKM) [HaMBiTyanbHi 3aBIaHHS:
caMoCTIHHOT pobOTH Bun xoHTpoOIIO: eK3aMeH
cryaeHTa — 7 dopma KOHTPOJIIO: ycHA /
MMUCHMOBA / TECTyBaHHS /
KOMOiHOBaHa/

2. META BUBUEHHS HABUAJIBHOI TUCIIUIIJITHA
MeTolo BHMBYCHHS HaBUYalbHOI JUCIHUILIIHM 'TexHiyHa TepMoauHaMika /
Technical thermodynamics” € dopmyBaHHS BIJANOBIIHO 0 OCBITHBO-TIPOdECIiHHOT
MpOTrpaMu MiJATOTOBKU TAKUX KOMIIETEHTHOCTEH:

3K 3. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaIlisX.

3K 4. 3nanHs Ta pO3yMiHHS TpPEIMETHOI 001acTi Ta PO3yMiHHS MpodeciitHol
ISUTBHOCTI.

3K 8. 3naTHicTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSMM.

@®K 2. 3parHICTh 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3yMIHHA JUIsl BU3HAYEHHS,
dbopMysTIOBaHHS 1 BUPINIEHHS I1HXXCHEPHUX 3aBllaHb 3 BUKOPUCTAHHSAM METOJIIB
€JICKTPUYHOI 1HXKEHEPIi.

@®K 11. 3parHiCTh BUKOPUCTOBYBAaTHM CTAHJIApPTHI METOJMKHM IJIaHYBaHHS
eKCIIEPUMEHTABHUX  JIOCHIJDKEHb, 3IHCHIOBaTH O0OpOOKYy Ta Yy3arajJbHEHHS
pe3yibTaTiB EKCIEPUMEHTY.




3. IEPEAYMOBU JJIs1 BUBYEHHSA INCHUIIJITHU
IlepenymoBamu 171 BUBYCHHS KypCy € BHKIAJaHHS CTyJICHTaM HACTYITHUX
JUCIUIUIIH: BUINA MaTeMaTuka, (i3MKa, OCHOBU lH(l)OpMaHII/IHI/IX TEXHOJIOTIN Ta
nporpamyBaHH, MaTeMaTHUYHI METOAM 1 MOJENI B IHKEHEPHHX pPO3paxyHKax,
aHrJificbka MOBa 3a NPOQECiiHUM CIPSIMYBaHHSIM.

4. OUIKYBAHI PE3YJIbTATU HABYAHHSA

BuBueHHs HaBYaJbHOI JUCHUIUIIHM Nependadae popMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX PE3yJbTaTiB HABUAHHS:
ITPO1. 3nanHa 1 pO3yMiHHA MaTeMaTWKH, (i3UKH, TETUIOMAacOOOMIHY, TEXHIYHOI
TEPMOJMHAMIKH, TiApOra3oJuHaMiku, TpaHcopmarlili (MepeTBOPEHHs) EHEprii,
TEXHIYHOI MEXaHIK{, KOHCTPYKLIMHMX MaTepiajiB, CHUCTEM aBTOMAaTH30BAHOTO
IPOEKTYBAaHHS EHEPreTUYHUX MAIIMH Ha PIBHI, HEOOXITHOMY JUIsl JOCATHEHHS
pe3yabTaTiB OCBITHBOI IPOTPAMH.
IMPO2. 3HaHHA 1 pO3yMiHHS IH)KEHEPHHX HAyK Ha pIiBHI, HEOOXiTHOMY IS
JOCATHEHHSl 1HIIUX pe3yJibTaTiB OCBITHBOI MpOrpaMu, B TOMY YHCII II€BHA
0013HAHICTG B OCTaHHIX JOCSATHEHHIX.
ITP03. Po3yMiHHS HIMPOKOr0 MIXKJIMUCLMIUIIHAPHOTO KOHTEKCTY crneuianbHocTi G4
EneproBupoOHULITBO.
ITP10. IInanyBaTu 1 BUKOHYBAaTH €KCIIEPUMEHTAJIbHI JTOCIIIKEHHS 32 JOIOMOTrOI0
IHCTPYMEHTAJIBHUX 3ac001B (BUMIPIOBAIBHUX MPUJIAIIB), OLIHIOBATH IOXUOKHU
IPOBEJICHHS AOCIII)KEHb, pPOOUTH BUCHOBKH.
I1P13. BuxopuctoByBatu oONaJHaHHS, MaTepiaid Ta IHCTPYMEHTH, I1H)KEHEPHI
TEXHOJOTIl 1 WpoLecH, a TaKoX PpO3yMiHHS iX OOMEXeHb MpH BHUPIIIECHH]
npodeciiiHuX 3aBJIaHb.

5. MIPOI'PAMA HABUYAJIBHOI TUCIIUIIJITHA
Mooyne 1

3micToBuii MmoayJsb 1. " Tepmogunamiuni BracTuBocTi podouoro tija "

Tema 1. [IpenmeT 1 METON TEXHIYHOI TepMOJMHAMIKU. PekoMeH0BaHA JTOBIIKOBA 1
HOpMaTHMBHA JIiTepaTypa. TexHIYHA TepMOJMHAMIKa SK OCHOBa CTalllOHAPHOI
eHepretuku. TepMmoauHaMmiuHa cuctema. PiBHOBaXHWM, CTaIllOHApHUN Ta HE
pIBHOBaXKHM cTaH. TepMoauHaMiuHui mporec. Yac penakcailii B peaibHOMY MPOILIECi.
[TapameTpu ctany omHOpiAHOTO poboUOTro TiNNa. PIBHSHHS CTaHy ieanbHOro rasy. [1]
crop. 4-19; [2] crop. 23-37; [3], ctop. 4-10; [5], cTop. 9-13.

Tema 2. TepmoamHamiuHi BIAacTUBOCTI poOoumx Tinm Tepmiuni 1 KamopuyHi
napameTpu crany. JlocmimkenHs TerioeMHocTi ra3iB. MKT TemmoeMHOCTI pedOBHH.
TennoemHuocri ¢, 1 ¢,. Koedimient Ilyaccona. PiBusnna Maiiepa. [1], cTop. 36-43;
[2], cTop. 50-54; [3], cTop. 10-15; [5], cTop. 79-83

Tema 3. Cymimi rasiB B iJeanbHO-ra3oBoMy craHi. CrocoOu 3aBJaHHS COCTaBYy
cymimii. CriBBIIHOIICHHSI M)k MaCOBHMH, 00’€MHUMHU, MOJIbHUMHU 4YacTKaMH. ['azoBa
cTaja Ta yMOBHa MoOJspHa maca cymimi. [laprianeHuii THUCK, mapiiadbHUN 00’€M
KOMITOHEHTIB cyMimii. [lapiiansHa Ta mpuBeeHa I'yCTHHA KOMIIOHEHTIB Ta iX 3B’SI30K 3



TYCTUHOIO cyMimmi. TemmoemMHicTh ra3oBux cymimei. [1], crop. 162-167; [2], cTop. 38-
40; [3], cTop. 10-19; [5], cTop. 107-118

Tema 4. 1 3akoH TepmoauHamiku. JludepeHIiaabHi PIBHAHHSA Ta NPUKIAAA iX
BUKOpHUCTaHHs. Temnora i poboTa K BUAM Tepenadi eHeprii. 3aKoH 30epekeHHs 1
NepeTBOPEeHHS eHeprii. BHyTpimHsS eHepris Ta 30BHIMHSA pobdota. I['padiune
BioOpakeHHs TEIUIOTH 1 pobotu. [iarpamu v-p Ta s-T, ix BmactuBocti. EHTanbmis.
PiBusHHS Ta hopMymtoBaHHA 1-0ro 3aKoHY, MPUKIIAAM iX 3acTocyBaHHs. [1], cTop. 21-
35; [1], cTop. 40-50; [3], ctop. 20-36; [5], cTop. 15-26

Tema 5. [ToniTponHuii npouec (3aradbHUM Bunaaok). PiBHsHHS mpornecy. Po3paxyHok
3MIHM BHYTPIIIHBOI €HEprii, eHTalbMli, eHTporii. [IOHATTS MOJITPOIHOrO MPOIIECY.
Metonuka pociimkeHHs. BuBeaeHHs piBHAHHA mnoiiTpornu. CHiBBIIHOIIEHHS MIX
napameTpamu p, v, T. Po3paxyHok 3MiHM BHYTPIIIHBOI €HEPrii eHTAIbMIi 1 EHTPOTIIi.
[1], cTop. 50-66; [2], cTop. 55-61; [3], cTop. 185-188; [5], cTop. 129-136

Tema 6. PoGota mpornecy, TerioTra mpoiecy. BuU3HaueHHsS MOKAa3HUKA MOJIITPOIMH.
Busenenus dopmyn pobGotu nedopmaiiiitHoi Ta MOxIHMBOi. Po3paxyHOK TemioTu
nporiecy (AOCHIKEHHS TEMIOEMHOCTI MOJITPONHOro mpoiiecy). Criocoou BU3ZHAUYCHHS
MoKa3HUKa mojitponu. [1], crop. 26-33; [3], cTop. 189-195; [5], cTop. 137-143

Tema 7. Cymicui giarpamu v—p 1 s—T. I'pynu nomitpon. JlocniKeHHsT 130IPOLIECIB.
CywmicHi miarpamu v-p 1 s-T momitponHux mporeciB. ['pynu momitpon. ['padiune
JTOCHIIKEHHs (po3paxyHOK) MmoJiTponHux mporeciB. [3], ctop. 195-203; [5], crop.
144-153

Tema 8. 3aranbHi yMOBH poOOTH TEIIOBUX JABUTYHIB. [I0BHI 1 HEMOBHI nudepeHIiamm
B TepMoauHamiui. Jxepema TemwIoTH Ta yMOBH POOOTH TEIJIOBUX JIBUTYHIB 1
xonoauibHUX MamuH. OOOpOTHI Ta HEOOOPOTHI KPYroBi MpolecHu (IHUKIN) Ta iX
edexTuBHICTSD. [1], cTop. 67-70; [3], cTop. 40-61; [5], cTop. 26-42

3micToBuii Moayab 2. "TepmoauHaMiuyHUii aHAJI3 HUKJIB ra3oBHX JBHUIYHIB
IPU MPOEKTYBAHHI eHEPreTHYHUX YCTAHOBOK'' .

Tema 9. Ilpsmuii (cunoBuii) Ta 3BOpOTHMIl (XomoaunbHuil) mukmn Kapuo. Ix
edeKTUBHICTb. ¥Y3aranbHeHuil ki Kapuo. [IoHsaTTs po perenepaiito Termiotu. [1],
crop. 70-80; [3], cTtop. 61-77; [5], cTop. 43-65

Tema 10. dopmymoBanHs Ta audepenuianbi piBHsHHS [I-ro 3akony. Busing
nudepeHUIaIbHUX PIBHSAHB 1711 OOOPOTHUX Ta HEOOOPOTHUX LMKIIB. [1], cTop. 82-91;
[2], cTop. 61-74; [3], cTop. 61-77; [5], cTop. 43-65

Tema 11. Metonu nopiBusiaHs KKJ[ o6opoTHuX 1 HEeoOopoTHUX HUKIIB. CepemHs
IHTerpajpHa TeMmIiiepaTypa Ta ekBiBaieHTHUNM uukia Kaphno. [lpukianu nopiBHSHHS
IIUKIIIB 32 CEePeAHBOIHTETPAJbHUMU TEeMIIEpaTypaMu TMiABOJY Ta BIBOIY TEIUIOTH.
Meton koedillieHTIB KOPUCHOI il B aHaji3l HEOOOPOTHUX HUKIIB. ExcepreTnyHuii
METO/I aHaJTi3y TEIJIOCHIIOBUX YCTaHOBOK. [1], ctop. 92-101; [3], cTop. 252-258

Tema 12. /[BoTakTHI 1 YOTUPUTAKTHI ABUTYHU. [HIUKATOpHA HiarpamMa 1 TEOPETHUHHMA
nukia. Meron pocnipkeHHs. [locmigoBHicTh po3paxyHky. CepeaHii IHUKIOBUN
(immukaropauit) Tuck. [ukm JIB3 13 3ropstHHSAM nanbHOTO TIpU cTamomy o0’ emi. [k
JB3 13 3ropsiHHsiM naybHOTO Mpu p=const. [{uxn JIB3 3 mimanumM 3ropsiHHSIM TajivBa.

7



[Tpuknaan mopiBHAHHAS UKITIB. [[eski eKoHOMIYHI TOKa3HUKHU poboTu. [1], cTop. 229-
240; [2], ctop. 74-85; [3], cTop. 264-273

Tema 13. JlocnimkeHHs: poOOTH OJTHOCTYIIEHEBOTO KoMriipecopa /[lilficHa iHIMKaTopHa
giarpaMa 1 TEOPETUYHUN LMK POOOTH OJHOCTYIIEHEBOTO KOanecopa npu
130TepMIYHOMY, a/11a0aTUYHOMY 1 MOMITPONHOMY mponect ctucHeHHs. “UIkianmuBuii”

mpocTip Ta #oro BIUMB Ha poboTy Kommpecopa. JlocmimkeHHs pPoOOTH
OararocTyneHeBoro kommpecopa. ExKoHOMIYHI MOKa3HUKUA poOoTu baraTocTyrieHese
cTUCHEeHHs. v-p 1 s-T miarpamu. Terora oxonomkeHHs Komipecopa. [lokazHuku
poboTH peasibHOTO Kommpecopa. [1], ctop. 217-225; [3], cTop. 220-229

Tema 14. 3aranbHi BU3HAUCHHs 3 Teopii Teuli rasiB Ta mapu. leuid rasziB 1 mapwu.
[lepmmii 3aKk0oH TepMOAMHAMIKH [JI1 Ta30BOro MOTOKY. OCHOBHI MPHUITYIICHHS.
[Buakicte 3Byky. Ymcino Maxa. Comino 1 nudyszop. OCHOBHI CIiBBIIHOIIEHHS.
PiBusians [Morownio. [1], crop. 182-193; [3], cTop. 229-233;

Tema 15. 3akon o0epTaHHS BIUIUBY: BUMNAJKU TEIIOBOTO, MEXAHIYHOTO, BUTPATHOTO 1
reoMeTpuyHOro conen. OcoOIMBOCTI pyXy rasiB y BepTUKaIbHUX KaHanax. Teuis rasiB
3 TepTsaM. [3], ctop. 233-238

Tema 16. Po3paxyHok reomerpuunux cornes. [IIBUIKICTh TOTOKY Ta MacoBa BUTpATA.
BrumiB Ha BuTiKaHHA BHYTpilIHIX omopiB. [lapaMmeTpu MOTOKY TpU TOBHOMY
afiabaTuyHOMYy Horo raapMyBanHi. [1], ctop. 197-200; [3], ctop. 238-252

Tema 17. OcnoBui uukiau I'TY. Perenepauist temwnotu. I[lpuHuunoBa cxema, UK 1
JTOCJIIJIPKEHHS IIUKJIIB 3 MIBEACHHSAM TEIJIOTH NPU p=const, Ipu v=const. Pereneparris
TEIIOTH Ta ii eekTuBHICTD. [lopiBHAHHS nuKiB. [1], ctop. 241-248; [2], cTop. 85-98
[3], cTop. 273-293;[5], cTop. 207-225

Tema 18. Cxnamgni nuxmm ['TY. I'TY, ski npaifooTh MO 3aMKHEHOMY IHKITY.
OcobmuBocti podotn AI'TY. Luknau 3 0araToCTyNeHEBUM CTUCHEHHSIM MOBITPSA 1

pO3MIUPEHHSAM poOodoro Tiia. MexoBuii Bunagok. [3], crop. 273-293; [5], cTop. 207-
225

3microBuii moayJb 3. "'"TepmoanHamMiuHuii aHATI3 HUKITIB 3 peajlbHUM POOOYNM
TiJIOM IIPH IPOEKTYBAHHI eHePreTHYHMX YCTAHOBOK''

Tema 19. TepmoauHaMiuHiI BIACTUBOCTI peaibHUX ra3iB. KoedillleHT CTUCIMBOCTI.
Jliarpamu TIOBEIIHKM peanbHUX Tra3iB. KpuTuuyHl mapameTpu pedyoBUHU. PiBHAHHS
CTaHy peajbHuX rasis. [IpyHIuUN BIAMOBIIHUX CTaHIB (MOMIOHICTh TEPMOAMHAMIYHUX
BIIaCTUBOCTEH pedoBuH). [1], crop. 132-141; [3], crop. 138-160; [5],cTop. 231-243
Tema 20. [locnipkeHHS TEPMOJIWHAMIYHUX IMPOIIECIB 3 BOASHOIO Maporo. BossHa
napa. OCHOBHI BU3HAuU€HHS. V-p, s-T 1 s-h piarpamu ctrany. Tabnuii TernodizuuHux
BJIACTUBOCTEH BOJIM 1 BOASHOI mapu. Po3paxyHOK mpoiieciB BUPOOHUIITBA MEPErpiToi
napu. JlocmipkeHHs 13006apHoro mporecy y v-p, s-1 1 s-h miarpamax. J{ociimkeHHs
TEPMOJIMHAMIYHUX 130TPOIIECIB 3 BOJSHOIO Maporo B miarpamax v-p, s-1T ma s-h. [1],
crop. 141-151; [5], cTop. 243-270

Tema 21. JlocnijykeHHs BOJIOTMX CyMilled (Ha TNpPHUKIaAl BOJOTOro MOBITPS).
Busnauenns. MokimBi ctaHd. AOCONIOTHA 1 BIJIHOCHA BOJIOTICTh. Todka pOCH.



Bomorosmict. OCHOBHI CHIBBIIHOIIEHHST sl Bosiororo ToBiTps. Jliarpama H-d
Pam3ina. IIponiecu 06po6ku Bosororo moitps. [1], crop. 167-181; [5], ctop. 334-350

Tema 22. Iluxn KapnHo 3 BoasHoo maporo. MoknuBocti peanizarii. IlepeBaru 1
Henomiku. [1], crop. 266-268; [3], ctop. 293-300; [5], cTop. 277-279

Tema 23. [{ukn Penkina ta cnoco6u migBuiieHHs Horo edextuBHocTi. [ukn Penkina
3 Hacu4ueHoto naporo. [{ukn Penkina 3 meperpiToto naporo. BriimB napameTpiB napu Ha
BX0Jll B TypOiHy i1 B konaeHcatopi. Lukn TICY 3 mpomMiXHUM meperpiBoM MapH.
PeanbHi BTpatu B mporieci po3mupeHHs napu. PereneparusHi mukiu [1], ctop. 268-
283; [3], cTop. 293-312; [5], cTop. 277-289

Tema 24. TepmomuHamiuHi ocHOBM Teruiodikamii. biHapHi IUKIM: BUMOTH [0
pobouyux TUI; cXema 1 LMKJI PTYTHO-BOASHOI OlHapHOi ycTtaHOBKU. (OcoOJMBOCTI
poOOTH aTOMHUX MapOCWIOBUX YCTAaHOBOK. [1], ctop. 286-286; [3], cTop. 321-326;[5],
crop. 292-295

Tema 25. [1apora3oBi ycTaHOBKH 31 3MillIaHHAM poOouunx Tul. [TaporazoBi ycTaHOBKH 3
pO3aUIbHUMU MOTOKaMH Ta3y 1 mapu. Huxmm 3 MI'J[-reneparopom. Ilpuniun maii
MI ' JI-renepatopa. Kom6inosani TICY ¢ MI'[I-reneparopom. Cxema, IUKI 1 K.K.I.
YCTAaHOBKH PO3IMKHYTOTO 1 3aMKHEHOTO ITUKITYy. [lepcrieKTHBHI METOIM TIEPETBOPECHHS
TEIJIOTH B €JIEKTPUYHY eHeprito [1], ctop. 286-294; [3], ctop. 292-295; [5], ctop. 326-
328

Tema 26. CnocoOu 3HWXKEHHS TeMmIieparypu poboudoro Tina. JlpocenroBaHHs
peanbHOro 1 i1eanpHoro rasiB. Mi3uyHi ocHOBU. [ludepeHuianbHuil Ta 1HTErpaabHun
npocenb-eext. TemrepaTypa Ta KpuBi 1HBepcii. JlpocentoBaHHS BOASHOI MapHu.
AniabaTHe pO3MMPEHHS 3 BUPOOHUITBOM poOoTH. [3], cTop 203-215

Tema 27. 3BopoTHHil 000poTHUM UK KapHo Ta Horo epekTuBHICTh. Cxema 1 UK
MOBITPSIHOT XOJIOAMIBHOI MamuHu. [1], ctop. 299-304; [3], ctop. 334-341; [5], cTop.
295-298

Tema 28. Cxema 1 UK MAPOKOMIIPECIOHHOT XOJIOAWIbHOT MamuHuU. [1], ctop. 304-
308; [3], ctop. 334-341; [5], cTop. 295-298

Tema 29. Cxema 1 UK TApOEKEKTOPHOI XOJIOAWIBHOI MamuHu. AOcopOIioHHa
xonoawibHa MamuHa. [1], crop. 308-312; [3], ctop. 358-360; [5], cTop. 304-308

Tema 30. TeroBuii Hacoc Ta ePpeKTUBHICTH oro podoTu. KackamHi cxemu poboTH
XOJOJAWIBHUX YCTaHOBOK. [1], crop. 312-313; [3], cTtop. 360-365; [5], cTop. 309-312



TeMaTHYHNH IVIAH HABYAJLHOI JUCIHUILTIHA

KinpkicTs TOInH

Jlenna dhopma

3aouHa dhopma

Ha3Bu 3MicTOBUX MOJYIIIB i TEM S — y ToMy urci
YChOTO YChOTO
b ap. | mp. c.p. b Jap. | mp. c.p.
1 2 3 4 5 6 7 8 9 10 11
MOAYJb 1
3micToBuii Moay.nb 1. TepMoguHamMika po004oro Tijia B iieaJJbHO-ra30BOMY CTaHi
Tewma 1. Beryn. Mera i 3aaui kypcy. OCHOBHI BU3HAYCHHSI. 6 2 2 1 1 4 — — —
Tema 2. TepMoMHaMiuHI BIaCTUBOCTI pOOOYHX TiN 15 2 g 1 4 10 1 1 1 7
Tema 3. Cyminii ra3iB B iJieaTlbHO-Ta30BOMY CTaHI. 5 2 _ 1 2 6 _ _ _ 6
Tema 4. 1 3akon TtepMmomuHamiku. JudepeHuianpHi piBHSHHS Ta NPUKIATH 1] 4 5 B 1 1 6 1 5
BUKOPHCTaHHSI.
Tema 5. IlomitpomHuii mpornec (3arajbHUii BHUIIaAOK). PIBHAHHSA TIpoIIECy 6 ) B ) ) 4 4
Po3paxyHOK 3MiHM BHYTPIIIHBOI €HEPril, eHTaNbIIIi, EHTPOMII.
Tema 6. Pobora niporiecy, TerioTa npoiiecy. Bu3HaueHHs MOKa3HUKA MOJIITPOITH. 3 2 _ _ 1 5 _ _ _ 5
Tema 7. CymicHi aiarpamu v—p i s—T. ['pynu nomitpor. 4 2 _ _ 2 4 _ _ _ 4
Tema 8. 3aranbHi YMOBH poOOTH TEIUIOBUX JBUTYHIB 2 2 _ _ _ 6 1 _ _ 5
Pa3om 3a 3micToBUM MojayJeMm 1 45 16 10 6 13 45 3 1 1 40
3micToBui MOAYJIb 2. TepMoauHAMIYHUIA AHAJI3 IHKJIIB ra30BUX JBUTYHIB NPH NPOEKTYBAHHI eHEPreTHYHHUX YCTAHOBOK
Tema 9. lukn KapHo Ta #oro 3HauyeHHs. Y3arajbHEHMH LUKI. Perenepartis ] 5 B 1 5 10 5 ]
TEIJIOTH
Tema 10. ®opmynoBaHHs Ta qudepeHmiaibHi piBHIHHS [I 3aKk0HY 9 2 _ 2 5 10 _ _ 1 9
Tema 11. MeToau MOPiBHSIHHS TEPMOJAMHAMIYHOT €()eKTUBHOCTI LIUKJIIB. 7 2 _ _ 5 8 _ _ _ 8
Tema 12. Hukiau JIB3. OcHoBHi Bu3HaueHHs. [{ukia JIB3 3 migBogoM TEmioTu Ip)
v=const. llukn [IB3 3 migBOIOM TEIJIOTH HpH p=const 1 3 MIIIAHUM IiJBOJION 10 2 - - 8 10 2 - - 8
TEIUIOTH.
Tema 13. JlocmimkeHHS poOOTH OJHOCTYIIEHEBOTO Komrmpecopa. JlocimimkeHH]
7 2 — — 5 5 - - - 5

poboTu GaraTocTyrneHeBoro kommnpecopa. EKOHOMIYHI MOKa3HUKU pOOOTH

Ha3zBu 3MICTOBHX MOAYIIB i TEM

KinpkicTh rogua




1 2 3 4 5 6 7 8 9 10 11
Tema 14. 3aransHi BU3HAYCHHS 3 TEOPii TEUil ra3iB Ta mapH. 11 2 4 - 5 7 - 1 - 6
Tema 15. 3akon 00epTaHHS BIUTHBY 4 2 - - 2 5 — - — 5
Tewma 16. Po3paxyHOK T€OMETPUIHHX COTIEN 6 2 - - 4 5 - - - 5
Tema 17. Ocuorni rukiu I'TY. Pereneparis TemoTu. 6 2 - 1 3 10 - - - 10
Tewma 18. Cxuagni muxmm ['TY 7 2 - 5 2 5 — - — 5
Pa3om 3a 3MicToBUM MoayJsieM 2 75 20 4 4 47 75 4 1 1 69

3micTroBuii Moay b 3. TepMoauHaMidyHUiA aHATI3 NUKJIIIB 3 peaJbHUM POOOYHM TLJIOM MPU MPOEKTYBAHHI €eHEPTETHYHUX YCTAHOBOK

Tewma 19. TepMoarHaMi4YHI BIACTHBOCTI peabHUX Ta3iB. [liarpamu crany. 9 2 - — 7 8 — — — 8
Tewma 20. JlocmimkeHHS TEPMOJMHAMIYHUX MPOIIECIB 3 BOJISHOIO MAPOI0 13 2 4 1 6 8 — — 8
Tewma 21. JlocmimKeHHs BOJOTHX CyMiled (Ha MPUKIIali BOJIOTOTO TOBITPS) 11 2 4 — 5 10 — 2 — 8
Tema 22. [ukn KapHo 3 BOASIHOIO MApOI0 Ta 100 3HAYCHHSI. 7 2 — — 5 10 1 — — 9
Tewma 23. I{ukn Penkina ta cnocobu migBUIIEHHS HOTO e()eKTHBHOCTI. 14 2 4 3 5 11 1 2 — 8
Tewma 24. Tennodikamnis. binapai nukmu. AtomHi IICY. 7 2 — — 5 6 — — 6
Tewma 25. [1aporasosi ycranoBku. [uxim 3 MI'JI-reHepaTopom. 4 2 — — 2 8 — — — 8
Tewma 26. CriocoOH 3HIKEHHS TEMITEpaTypH poO0Yoro Tina. 4 2 2 5 — — 5
Tema 27. 3BopotHi muki Kapno. IoBiTpsiHa X0J10AMIbHA YCTAHOBKA. 4 2 — — 2 5 — — — 5
Tewma 28. [lapokomnpeciiiHa X0JIOAUIbHA YCTAHOBKA. 11 2 4 1 4 8 1 — — 7
Tema 29. IlapoexxekTopHa XOJOAWMIbHA YyCTaHOBKA. AOCOpOIiiiHA XOJIOIWIBH 2 2 B B B 5 B B B 5
YCTaHOBKA.
Tewma 30. TerumoBuit Hacoc. KackanHi cxeMr poOOTH XOJIOAUIBHIX YCTaHOBOK. 4 2 B B 2 6 B B B 6
Pa3om 3a 3micToBMM MoayJiem 3 90 24 16 5 45 90 3 4 — 83
Ycboro 3a moayJiem 1 210 60 | 30 15 105 210 10 6 2 192
¥Ycboro roiux 210 60 | 30 15 105 210 10 6 2 192

* 3MicTOBHI MOy b KpaTHHUM 15 ronuHam.

** 3a 3a0uHOT POPMOIO MPOBOATHCS OTJISIIOBI JIEKIII.
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Temu NMPAKTUIHHUX 3AHATD

KinbkicTb
Ne Hazsa Temu TOJIMH
3/ Jlenna | 3aouna
dbopma | dopma
1 | Po3paxyHoK mapameTpiB ijeaTbHO - Ta30BO1 CyMIIIIi 2 1
2 | TeryioeMHOCTI KOMITOHEHTIB Ta CyMIIIIi 2 —
3 Po3paxyH0K JOBUTFHOTO IUKITY, IO CKIATAETHCS 3 YOTUPHOX ’ 1
OJITpON
4 | OnTuMi3allis HMKIY Ta30BOTO ABUTYHA 2 -
5 | JleranbHuil po3paxyHOK ONITUMAJIBHOTO ITUKITY 2 -
6 I'padpiura macmrabHa moOymOBa ONTUMAIBEHOTO IHUKITY B V-] 5 -
Ta S-T KoopAMHaTaX
7 | Brpatu mpaine3gaTHOCTi B ONTUMAIBLHOMY ITHKJI1 2 —
8 | Perenepallisi TEIJIOTH B IIUKJIaX TEIJIOBUX JIBUTYHIB 1 -
Pazom 15 2
Temu 1a00paTOPHUX 3aHATH
Kinbkictb
No Ha3zpa temu TOJVH
3/m Henna | 3aoyna
dbopma | dopma
1 Bu3HaueHHsT TYCTHHHM 1 KO€(II€HTa CTUCIMBOCTI IMOBITPA 9
METOJIOM BUTIKaHHS YEPE3 OTBIP
9 BuzHaueHHs MUTOMOT TEIJIOEMHOCTI ra3y MpH CTaJoMy THUCKY 4
METOJIOM IIPOTOKY
3 Bu3HayeHHs NHUTOMHX TENJIOEMHOCTEN Cpm Ta Cyy PEABLHU] 4 1
ra3iB METOJIOM a/11abaTHYHOTO PO3ITUPEHHS
4 EKCHepI/I.MeH.TaJ'IBHO—TCOpeTI/I‘IHe JOOCIIKEHH  (pa3oBuUy 4
NepeXo/IiB piIMHA-HACUYEHA T1apa
5 ]IOC.JIi)DKGHHH MPOIIECIB a/11abaTUYHOTO MPOLIECY BUTIKAHHS 4 1
IIOBITPS Y€pe3 COILIO, 110 3BYKYEThCS
6 | JlocmimKkeHHS IUKITY MTapOCHIIOBOI YCTAHOBKHU 4 2
v JlocnmiKeHHS  LUKIY  MapOKOMIIPECOPHOI  XOJIOAMIBHOL 4
MaIlluHU
3 I[OCJIiI[)I(eHHﬂ.HpOHeCiB MIICPIBY, OXOJIOKEHHS 1 OCYIIIEHHS 4 9
BOJIOT'OTO MOBITPS
Pazom | 30 6
3aBaaHHA 1151 CAMOCTIHHOI podoTH
No Bun pobotu KinekicTs roguu
3/m Jenna ¢popma | 3aouna ¢popma
1 | ITigroToBKa 0 JIEKIii 45 90
2 [TinroToBKa 10 MPaKTUYHUX POOIT 60 102
Pazom 105 192
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6. METOJAU HABYAHHS, 3ACOBU JIATHOCTHUKHA PE3YJIBTATIB
HABYAHHSI TA METO/IB iX JEMOHCTPYBAHHS

[Tig yac mpoBeaeHHS 3aHATH BUKOPUCTOBYIOTHCS HACTYITHI METOIM HABYAHHS:
- I JIeKUIMHUX 3aHSATh — TMOSICHIOBAJIBHO-UTIOCTPATUBHUM METOJ, II0 BKJIIOYAE
MOBITOMJICHHSI TOTOBOi iH(oOpMarii pi3HUMH 3aco0aMu, a came CIOBECHHM, HAOYHHM,
NPaKTUYHUM Ta YCBIJOMJICHHS 1 3amam'aTOBYBaHHs Ili€i iHdopMallii 3100yBadyaMu Mpu
HaIMCaHHI KOHCTICKTY;
- 7 TPaKTUYHUX 3aHATh KPIM MOSCHIOBAILHO-UIIOCTPATUBHOTO METOAY TaKOX
3aCTOCOBYETHCS 1 MPOOJIEMHE BUKJIAJAAHHS, IO BKIIOYAE MOCTAHOBKY BUKJIAJaueM TMepen
3100yBayaM MpoOJIeMH 1 BH3HAYEHHS NUIAXIB 11 PO3B'sI3aHHS 3 NPUXOBYBAHHAM
MOJKJIMBUX Mi3HABAIBHUX CYIIEPEUHOCTEH;
- JJISI CAaMOCTIHHOT pOOOTH 3aCTOCOBYETHCA SIK MPOOJEMHUN TaK 1 4YaCTKOBO-TIOIIYKOBUM
METO/IY, IO MPHU BU3HAUEHINA MpoOJeMi 3a paxyHOK OTPMMAaHUX 3HaHb Ha JIEKIIWHUX Ta
MPaKTUYHUX 3aHATTAX, JO3BOJISIE IM PO3B’A3yBaTH, a MPUXOBAHI Mi3HaBaJIbHI MOMEHTHU
BOHU BUPIIIYIOTh CaMl 3 OTPUMAaHHSAM KOHCYJIbTALli B/l BUKJIaa4a.

KoHTponb Ta CaMOKOHTpOJIb 3/IHCHIOETHCS OLIIHIOBAHHSM SIKOCTI 3aCBO€HHS
HAaBYAJIBHOTO MaTepilaly JUCHUIUIIHM 3a pe3yJibTaTaMd BUKOPUCTAaHHS Marepiaiy
BUBUCHOIO TIiJl Yac JIEKIIHHUX Ta NPAKTUYHUX 3aHATh MPU BUKOHAHHI IMOTOYHOTO
MoaysibHOro KoHTpoito (IIMK), mo nependaveno pobounM HaBYAJBLHUM TUIAHOM 3T1THO
poOouiil HaBYANIbHIM TIporpami MiJl Yac MPOBEACHHS MOTOYHOTO KOHTPOJIIO, CAMOCTIIHOT
po0OOTH Ta MIACYMKOBOI aTeCTallli.

3aco0aMu OIIHIOBAHHSI Ta METOJaMU JIEMOHCTPYBAHHS Pe3yJIbTaTiB HaBYaHHS 3a
mucrumutinoro "Texniuna Tepmoaunamika / Technical thermodynamics " e: IIMK Ta
€K3aMeEH.

7. ®OPMHA ITOTOYHOI'O TA HIICYMKOBOI'O KOHTPOJIIO
JlocsirHeHHS CTyIeHTa OI[iHI0IThCS 32 100-0ambHOI0 CUCTEMOIO Y HIBEPCHUTETY.
[TlincymkoBa OIliHKa HABUYAJBLHOTO KypCy BKJIIOYae B ceO€ OI[IHKH 3 MOTOYHOTO

MOJYJIBHOTO KOHTPOJIIO (TECTYBAHHIO) 1 OI[IHKY 3aKJIFOUHOTO €TaIly — €K3aMEHY.

[ToTouHMIT MOAYNBHUNM KOHTPOJIb MPOBOAUTHCS y dopmi TectyBanHs: [IMK1 — 10
nutadb, [IMK2 — 10 ta [IMK3 — 10. CymapHa KiTbKICTh 06alliB MOTOYHOTO MOIYJIBHOTO
koHTposito — 36 (cymapuo I[IMKI1 0,8x10 = 8 6ani, [IMK2 Tta [IMK3 no 1,4x10 = 14
OaniB). BukoHanHsa Ta 3axuct jJabopatopHuX poOiT — 24 Gana. BukoHaHHS MpakTHYHUX
3aBjgaHb — 24 Oana. [luToma Bara MOTOYHOTO KOHTPOJIO B 3arajbHIA CHUCTEMI OIIIHOK
ckianae — 84 oanu.

[luToma Bara 3aKJIFOYHOTO IMIJICYMKOBOIO KOHTpOJt0 TecTyBaHHs (10 muTaHb) B
3arajgpHi cuctemi omiHOK — 16 éanie (1,6x10=16 O6aniB). IlpaBo 3maBaTH eK3aMeH
HAJA€ThCA CTYICHTY, SKIH 3 ypaxXyBaHHSIM MaKCUMaJbHUX OaiiB MPOMDKHHMX OLIHOK Ta
3aKJIIOUHOTO TecTyBaHHS HaOupae He MmeHile 60 fanie. IlincymkoBa OliHKa HABYAIBHOTO
KYPCY € CYMOIO MPOMIDXKHUX OI[IHOK, OLIIHKH 3aKJIFOYHOTO TECTYBaHHS Ha €K3aMEHI.

[TorouHMi KOHTPOIb MPOBOAUTHCS HA JIKIIHHUX 3aHATTAX LUIIXOM OMUTYBaHHS
CTYJCHTIB IOJI0 3aCBOEHHS MaTepialiB JICKIIMHUX, MPAKTUYHUX 3aHATh, a TaKOXK
CcaMOCTIHOT TIAroTOBKU. BiH mepenbdavyae OIIHIOBAaHHS TEOPETUYHOI IMMiATOTOBKHU
3100yBayviB BHILOI OCBITH 31 3a3HaY€HUX y Mporpami Tem (y TOMYy YHCIi, CaMOCTIHHO
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OTIPAIlbOBAaHOTO MaTepiany) Mg dYac pPoOOTHM Ha JEKIIHHUX 3aHATTSIX Ta HaOyTHX
NPAKTUYHUX HABUYOK ITiJl YaC BUKOHAHHS 3aBJaHb MPAKTUYHUX POOIT.

@opMu KOHTPOJIIO Pe3yJbTATIB HABYAJIBHOI AilJIbHOCTI CTY/IEHTIB Ta iX OL[iHIOBAHHA

Kpurepii oniHIOBaHHS NPAKTUYHUX 3AHATH

KinpkicTb
Ne Ha3zpa Temu TOJVH
3/ Jlenna | 3aouna
dbopma | dopma
1 | Po3paxyHOK mapaMeTpiB 1/1€alIbHO - Ta30BOi CyMiITi 3 12
TenmoeMHOCTI KOMIOHEHTIB Ta CyMiITi 3 —
3 Po3paxyH0K JOBUTBHOTO IUKITY, IO CKIATAETHCS 3 YOTUPHOX 3 19
MOJIITPOI
4 | Ontumi3zanis MUKy ra30BOr0 JBUTYHA 3 -
5 | JletanbHUi pO3paxyHOK ONTUMAIBHOTO IIUKITY 3 -
6 ['padiuna macmtabHa nMoOya0Ba ONTUMAJIBHOTO IUKIY B V-P 3 B
Ta S-T KoopArHAaTaX
7 | BrpaTu npaiie3gaTHOCTI B ONTUMAJILHOMY UK 3 -
8 | Perenepallisi TEIJIOTH B IIUKJIaX TEIJIOBUX JIBUTYHIB 3 -
Paszom 24 24

KinbkicTs Oaiis,

eHHE/330HHe Kpurepii omniHroBaHHs

Pesynprar mpaBWIbHWIN, TIOBHWH, JIOTIYHMIA; MICTUTh aHali3 Ta
3/12 JIOJTATKOBY iH(popMaIlito, CUCTEMAaTH3AIIIIO, y3arajabHeHHS,
apryMeHTOBaH1 BUCHOBKH.

Pesynbrar 34€011b110TO TPAaBUIIBHUM; MICTUTh aHaJ3, y3aralbHEHHs, Ta

2/8...11 JIOTIYIIIEH1 HECYTTEB] IOMUJIKU Ta HETOYHOCTI Y BUKJIQJIEHHI MaTepiay
13,7 Pesynprar 4acTKOBO MpaBWIBHUM, MICTHTh HETOYHOCTi, HEIOCTATHHO
0OTpYHTOBaHUM.
0/0...2 Pesynbrar Mae CyTT€BI TOMMUIIKH, BHMKOPUCTOBYIOTHCS HEBIpHA
o TEPMIHOJIOTIsI 200 CTY/IEHT HE MOKa3y€e pe3yJbTaT B3araii
Kpurepii ouiHroBaHHsl J1a0OPATOPHUX POOIT
MakcumanbHa
Ne HazBa temn KUTBKICTh OaiiB
3/m Jlenna | 3aouHa
dopma | dopma
1 2 3 4
1 BusHaueHHsT TYCTHHM 1 KOe(IIl€HTa CTUCIMBOCTI IMOBITPS 3
METOJ/IOM BHUTIKAHHSI Ye€pe3 OTBIP
5 BuzHaueHHs MUTOMOT TEIJIOEMHOCTI ra3y NP CTaJIOMy THUCKY 3
MCTOJIOM IIPOTOKY
3 BI/IZ'sHa‘IeHHH HI/ITF)MI/IX TEIIOEMHOCTER Cpm TA Cyy PEATBHU 3 5
ra3iB METOJIOM a/11abaTHYHOTO PO3ITUPEHHS
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2 3 4
ExcriepuMeHTanbHO-TEOPETUYHE  JTOCHIKEHHS  (Pa3oBW? 3
nepexo/IiB piTuHa-HACHYEHA Iapa
JlocnimKkeHHs TpONECiB a/1iadaTUYHOTO MPOIECY BHUTIKAHHS 3 6
HOBITPS Yepe3 COILIO, IO 3BY)KYETHCS
JlocnipKeHHs IMKITY TApOCHIIOBOT YCTAaHOBKHU 3 6
JIOCHiDKeHHS MKy  TapOKOMIIPECOPHOI  XOJOJMIbHOI 3
MaIIMHA
JlociipKeHHs TIPOIECIB MiAITPIBY, OXOJIOKCHHS 1 OCYIICHHS 3 5
BOJIOTOT'O MOBITPSI

Pazom | 24 24

KinbkicTh
oaJiB,
JeHHe/3a09He

Kpurepii oninioBanHs J1adopaToOpHUX poodiT

3/6

Pobota BukoHaHa y BcTaHOBIeHUI TepMiH. CTyIeHT BUKOHYE T1a00paToOpHy
poOOTY CaMOCTIMHO 3TiHO METOJWYHHX BKa3iBOK; YITKO (DOPMYIIOE METy
poOOTH Ta OCHOBHI MOJOXEHHS Teopii; 3aCTOCOBYE KOPEKTHI METOJIU
00pOOKM OTpUMAHUX PE3yNAbTaTiB Ta KOMIT IOTEPHI MPOrPaMU; y BUCHOBKAX
HaJa€ KOPEKTHY IHTEPIpETAallil0 pe3yabTaTiB; 3BIT BIANOBITAE BUMOTaM [0
opopmieHHs nabopatopHux poOiT. CTyIeHT NpaBHIBHO BIANOBiae Ha
90...100 % KOHTPOJBHUX 3aNHUTAHb.

2/4...5

Pobota BukoHaHna y BcTaHOBIeHUH TepMiH. CTYAEHT BUKOHYE JTa0OpaTOpHY
poOOTY 3riIHO METOAMYHUX BKa31BOK, 1HO/1 MICJISI KOHCYNbTAIlil BUKIIa/1a4a;
IpaBWIbHO (OPMYITIOE METy POOOTH Ta OCHOBHI TMOJOXKEHHS Teopii; B
[IJIOMY TMPaBUJIIBHO CKJIaJa€ 3BIT Ta pOOUTH BHCHOBKH; BIIMOBiJae Ha
74...89 % KOHTPOJIbHUX 3alIUTaHb.

1/2...3

Pobota BukoHaHa y BcTaHOBIEHUH TepMiH. CTyIeHT BUKOHYE Tab0paToOpHy
poOOTy  3riIHO METOJWYHUX BKAa3iBOK, CKIJIaJa€ 3BIT, IO MICTUTh
HETOYHOCTI y BHMCHOBKax Ta TOMMJKH; Bianmosimae Ha 60...73 %
KOHTPOJIbHHUX 3alUTaHb.

0/1...2

PoGora BHuKOHaHa 3 TOPYIIEHHSM BCTAHOBJIEHHX TepMiHiB. CTyneHT
BUKOHY€E ITabopaTopHy poOOTY TMicis KOHCYJbTalliil BHKJIagada; CKIIaae
3BIT, 1[0 MICTUTh 3HaYHI HETOYHOCTI Y BUCHOBKAaX Ta MOMUJIKH; BiJIOBiIa€e
Ha 35...59 % KOHTPOJIbHUX 3aIIUTaHb.

KiabkicTh
oaJiB

Kpurepii oninroBanus IIMK 1

1

2

0,8 BiamoBige Ha mnuUTaHHSA TOBHA, MIATBEP/KEHA BIAMOBIAHUMHU GOpMyIamMHu Ta
UTFOCTPAaTUBHUM MaTepiajoM, BKIIIOUAE aHAJI3 T4 apTYMEHTOBAaH1 BUCHOBKH.

0,7...0,6 BiamoBiges Ha mnuUTaHHSA TOBHA, MIATBEP/KEHA BIAMOBIAHUMH GOpMyIamMH Ta
UTIOCTPAaTUBHUM MarepiajioM, BKJIIOYAaE aHalli3 Ta apryMEHTOBAaHI BHCHOBKH, alie
MICTUTh HE3HAYHY KUIbKICTh JPIOHUX MOMUJIOK.

0,5...04 BiamoBiae Ha mUTaHHS JOCTATHHO MTOBHA, YACTKOBO MIATBEP/PKEHA BiIMOBITHUMHU

dhopmynamMu Ta UTFOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUIBKICTh IPIOHUX
TTOMUJIOK.
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2

0,3...0,2

BiamoBiaps Ha mUTaHHS HEMMOBHA, YACTKOBO MiATBEPKEHA BiAMOBITHUMH
dhopmynamMu Ta UTFOCTPAaTHBHUM MaTepiajioM, MiCTHTh 3HaYHY KUTbKICTh TPYOUX Ta
JTpiOHUX ITOMUJIOK.

BianoBiaps Ha muTaHHS HEMMOBHA a00 BIACYTHs, HE MIATBEPIKEHA BIATOBITHUMU
dhopmynamMu Ta UTFOCTPAaTHBHUM MaTepiajoM, MiCTHTh 3HaYHY KUTbKICTh TPYOUX Ta
JTpiOHMX ITOMUJIOK.

KinbkicTh
oaJjiB

Kpurepii ouinropanns I[IMK 2, 3

0,14

BignoBinge Ha THTaHHS TOBHA, MHiATBEp/DKEHA BIANOBIAHMMHU (QOpMyJIaMH Ta
UTIOCTPaTUBHUM MaTepiajoM, BKJIIOYAE aHAJII3 Ta ApIYMEHTOBaHI BUCHOBKH.

0,11...0,13

BinmoBiges Ha mNWTaHHS TIOBHA, MIATBEp/DKCHA BIANOBIAHMUME (opMmyiaMu Ta
UTIOCTPaTHBHUM MaTepiajioM, BKIIIOYA€ aHali3 Ta apryMEHTOBaHI BHCHOBKH, aje
MICTHTh HE3HAYHY KUJIbKICTh IPIOHUX MOMMIIOK.

0,8...0,10

BinmoBigs Ha MUTaHHS JOCTATHRO IMOBHA, YACTKOBO ITiITBEP/KEHA BiAMOBITHUMHU
(dbopMysamMu Ta ITIOCTPATUBHUM MaTEPiaJioM, MiCTUTh 3HAYHY KIJTbKICTh JPiOHUX
IIOMHJIOK.

0,4...0,7

BinmoBins Ha MUTaHHS HEMOBHA, YACTKOBO MiATBEPHKCHA B1IITOBITHUMHI
(dbopMynaMu Ta UTFOCTPAaTUBHUM MaTepiajioM, MiCTUTh 3HAYHY KiJIbKICTh TpyOuX Ta
NpiOHUX TTOMUJIOK.

0...0,3

BinmoBins Ha MUTaHHS HEMOBHA 200 BIICYTHS, HE MIATBEPPKEHA BiIIOBITHIMH
(dbopMynaMu Ta UTFOCTPAaTUBHUM MaTepiajioM, MiCTUTh 3HAUHY KIJIbKICTh TpyOuX Ta
NpiOHUX MTOMUJIOK.

KinpkicTh
oaJiB

KpuTepii oniHioBaHHS 3aKJII0YHOI0 TeCTYBaHHS

0,16

BinmoBigs Ha mNUTaHHS TOBHA, MIATBEp/DKEHA BIANOBIAHMMH (opMmynaMu Ta
UTFOCTPaTHBHUM MaTepiajioM, BKJIFOUAE aHAJIi3 Ta apIYMEHTOBaHI BUCHOBKH.

0,14...0,15

BinmoBiges Ha mNUTaHHS TOBHA, MIATBEp/PKEHA BIANOBIAHMMH (opMmynaMu Ta
UTFOCTpaTUBHUM MarepialioM, BKIIOYAaE aHalli3 Ta apryMEHTOBaHI BHCHOBKH, alie
MICTUTh HE3HAUHY KUJIbKICTh IPIOHUX MMOMMJIIOK.

0,11...0,13

BinmnoBigs Ha MUTaHHS JOCTATHRO MOBHA, YACTKOBO MiITBEPIKEHA BiAMOBIIHUMU
(dbopMynaMu Ta UTFOCTPaTUBHUM MAaTepiajoM, MICTUTh 3HAUHY KIJIBKICTb IpiIOHUX
ITOMUJIOK.

0,5...0,10

BinmoBigs Ha MUTaHHS HEMOBHA, YACTKOBO MiATBEP/KEHA BiAMOBITHUMHI
(dbopMynaMu Ta UTFOCTPaTUBHUM MaTepiajoM, MICTUTh 3HAUHY KIJIbKICTh IpyOuX Ta
JpiOHUX TTOMUJIOK.

0...0,5

BinmoBigs Ha mUTaHHS HEMOBHA a00 BiICYTHS, HE MIATBEPKEHA BiMOBIIHUMHU
(dbopMynaMu Ta UTFOCTPaTUBHUM MaTepiajioM, MICTUTh 3HAUHY KIJIbKICTh IPyOuX Ta
JpiOHUX TTOMUJIOK.

DopMa KOHTPOIO MakcumanbHa KITBKICTh 0alliB
Jlenna dhopma 3aouna dhopma
BukoHaHHs NPaKTUYHMX 3aBJaHb 24 6ana 24 6ana
[ToTouHuMi MOTYTFHUX KOHTPOIh 36 GaitiB 36 GauiB
3axuct 1abopaTOpHUX POOIT 246ariB 246aniB
I[TincyMKOBUI KOHTPOJIH 16 GaxniB 16 GaniB
Beboro 100 6axiB 100 6axiB
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Po3nonia 0aJiB, iki OTPUMYKOTh CTYJAE€HTH

IToToune TecTyBaHHS Ta caMOCTiifHa poOoTa
3micToBuit Moaynb 1 | 3micToBui Moaynb 2 | 3mictoBuid Moaynb 3 | JlaGopatopHi | 3akmoune | Cyma
IIMK 1 IIMK 2 IIMK 3 pobotu TECTYBaHHs
Ip. 1,2,3 Ilp. 4,5 Ilp. 6,7, 8
8+9=17 6+14=20 9+14=23 24 16 100
[Tp1—Ilp 8 — mpakTUUH1 3aHATTS 3MICTOBHUX MOJTYJIIB.
[IMK1 — IIMKS3 — noTouHu#t MOAYJIbHUI KOHTPOJIb 3MICTOBHUX MO/TYJIIB.
8. KPUTEPII OINIHIOBAHHS PE3YJIBTATIB HABYAHHSA
Jlenne BiaIiIeHHS 3a04He BiAIIICHHS
Bua pobotu Kinekicts Bua pobotu Kinekicte
OasiB 6aniB
T1, T2 IIpaktruune 3ausaTTs Nel 3 [IpakTuune 3ansaTTs Nel 12
T3, T4 [TpaxTrune 3aHsATTS Ne2 3
3M 1 T5 [TpakTrune 3aHsaTTS Ne3 3
I[IMK1 | TecryBanHs 3a Temamu 3M 1 8 TecryBanns 3a remamu 3M 1 8
T9 [TpakTuune 3anartsa Ned 3
3M2 T10 ITpaxTrune 3aHATTS Neb 3 IIpakTrune 3anaTTs Ne2 12
I[IMK?2 | TecryBanns 3a Temamu 3M2 14 TectryBanus 3a remamu 3M2 14
T20 ITpaxTrune 3aHATTS Neb 3
3M3 T23 [TpakTiune 3aHatTs Ne/ 3
T28 [TpakTiune 3aHaTTsa Ne8 3
IIMK3 | TecryBanHs 3a TeMamu 3M3 14 TectyBanHs 3a Temamu 3M3 14
JlaGopaTopHi poboTu 24 24
1lincyrxosu TectyBaHHs 16 TectyBanHs 16
KOHTPOJb
Bcboro 100 100

Muxkomnais: Bugasens Topybapa B.B., 2016. — 288 c.
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OCHOBHU

TEIUIOTEXHIKHU
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[Texcr] / ¥O. JI. Kapmames, B. I'. Ky3nernos, C. I'. ®opayii, B. B. Ky3aenos. — Muxosnais:
YIAMTY, 2000. — 88c
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