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BCTYII

Anomauis

Ilpoepama niocomosexu 6axanaspis cneyiarerocmi "142 Enepeemuune mawunodyoysanms'
nepeodbauae micHy 83a€mo0il0 cmyO0eHmie ma GUNYCKHUKI8 i3 3HAHHAM NPOYecis, wo 8i00y8aromvbcs 8
eHep2emuUYHUX YCMAano8Kax (mypoinax, KOmiax, napo2eHepamopax, sI0epHux peaKxmopax, HaCOCHOMY
VCMAmMKY8AaHHI, KOMAPECOPaAx, X0N00UNbHUX MAUUHAX [ YCIMAHOBKAX, CUCMeMaX KOHOUYIIO8AHHS Md
oHcummesabesneyents, meniosux Hacocax, meniogux O8USYHAX, MeNnJI00OMIHHUX MA MeXHON02IYHUX
anapamax). Tomy ompumanns 6azoeanux sHawv 3 Oucyuniinu "@isuxa 1", sxa eusyae OCHOBHI
noHAmMmsA ma 3aKOHU HPUPOOU, HPUHYUNU POOOMU MEXAHIYHUX cucmem ma o0cobausocmi
BUMIPIOBANLHUX NPUNAOIE, MemOOU BUMIDIOBAHHA (DI3UYHUX GEIUYUH € B8A2OMOI0 CKIAO0BOI0 Y
nioecomosyi ¢ghaxisyis.

Jucyunnina "@izuxa 1" € Hegio eMHOI0 yacmunow GopMy8anHs 3a2albHUX KOMIEHMHOCMeU Y
Gopmi 3HamMHA ma po3yMIHHA NpeOMemHoi obnacmi ma po3yMiHHA NpoGecitHoi OisibHOCHI,
30amHOCMI 3AaCMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 84UMUCA [ 080100i6AMU CYUACHUMU
SHaHHAMU. J{ucyuniina pospaxoeana Ha cmyoeHmis, sAKi ompumanu 0aA308i 3HAHHA 3 3A2ATbHO2O
Kypcy hizuxu, Ximii ma mamemamuxu.

Knwouoei  cnosa:  ¢izuxa, ¢hizuuna  eenuuuna, Mexawika, —MONeKyIApHA  i3uKa,

!

ejlekmpocmamuixa.

Abstract

The program of training a bachelor on specialty " 142. Energy Engineering™ provides close
interaction of students and graduates with knowledge of the processes occurring in power plants
(turbines, boilers, steam generators, nuclear reactors, pumping equipment, compressors,
refrigeration machines and installations, air conditioning and air conditioning systems heat pumps,
heat engines, heat exchangers and process devices). Therefore, obtaining basic knowledge in the
discipline of "Physics 1", which studies the basic concepts and laws of nature, principles of
mechanical systems and features of measuring devices, methods of measuring physical quantities is a
significant component in the training of specialists.

The discipline of "Physics I" is an integral part of the formation of general competencies in the
form of knowledge and understanding of the subject area and understanding of professional activity,
ability to apply knowledge in practical situations, learn and master modern knowledge. The course is
designed for students who have acquired a basic knowledge of a general course in physics, chemistry
and mathematics.

Key words: physics, physical quantity, mechanics, molecular physics, electrostatics.



1. Onuc HAaBYAJIBHOI TUCHUILTIHA

XapakTepucTuka
T'any3b 3HaHb, CHENiaTbHICTh | HABYAIBHOI TUCIMILTIHA
HaiimeHnyBaHHS TOKa3HHKIB (oCBiTHS TIpOrpama), OCBITHIM JIeHHA 3209HAa
piBeHb dbopma dbopma
HAaBYAaHHS | HABYaHHS
Kinpkicth kpenutiB — 3 l'any3p 3HaHb O06o0B'13K0Ba

Mopynis — 1

14 EnextpuyHa iHXeHepis

Pik miaroroBku:

3MICTOBUX MOJYIJIIB — 2 1-i 1-i
Enextponna agpeca PITH/I Ha caiiti Cemectp
VYHiBepcutery
1-i1 1-i
https://nuos.edu.ua/studentu/polozhennya-
nuk/opis-opp/opp-gazoturbinni- CremuianbHICTh ~
ustanovki-i-kompresorni-stancii-bakalavr- 142. Eneprerudsne Jlexuiit
2/ MaIIMHOOYyBaHHS
[nnuBinyansHe HAyKOBO-AOCTIIHE .
FHBLAY YROBO-AOCIA OcBiTHS TIporpama 15 rog. 2 rox.
3aB/IaHHA . . X - X
XonoauabHI MallIUHU 1 [TpakTuyHi, cCEeMiHAPCHKIi
He repeadadeHo
YCTaHOBKHU 15 rox. 2 Tox.
3aranbHa KUIbKICTh JlaGopaTopHi
roqua _90.
JUH 2L 15 ron. 2 rom.
CamocriitHa po6ora
TwxHEBUX TOAMH IS JEHHOI (hopMu 45 roq. 84 ro1.
HaBYaHHS: OcBITHI piBEHB: . ;
[HnuBinyanbHi 3aBIaHHSA:
ayAUTOpHUX — 3 ; -rox
nepummii(dakajaBpcbKuii) : -
Bun xoHTpoII0: 3aIik

CaMOCTIHHOT pOOOTH CTy/IeHTa — 3

dopma KOHTPOJIIO:
MIMCBbMOBO




2. MeTa BUBYEHHSI HABYAJIBLHOI JUCIUILTiHA
Po6oua mporpama HaBuanbHOi aucuururiau "®i3uka [" ckiameHa BIAMOBITHO IO OCBITHBO-

npodeciiHol mporpaM MiATOTOBKM  3700yBadiB  BHUINOi OCBITM CTymneHs OakanaBpa 3a
cnemianpHicTI0 142 — "Eneprermune mamumuoOyayBanHs". Jns OIIIl XomoawibHi MamuwHU 1
YCTaHOBKH JTUCIUILIIHA MA€ CTATYC HOPMATHBHOI.

Mertoro BUBYeHHS HaBYalIbHOI nuctuiniiny "d@i3uka [" € hopMmyBaHHS y CTYACHTIB BiIMIOBIIHO
110 OCBITHBO-TIPO(eciiHOT MporpamMu TaKMX KOMIIETEHTHOCTEH:

— 3K 4. 3nanHs Ta po3yMiHHS IPEAMETHOI 00J1acTi Ta pOo3yMiHHS TpodeciitHol MisUTbHOCTI;

— 3K 8. 3naTHiCcTh BUATHUCS 1 OBOJIOAIBATA CYYaCHUMH 3HAHHSAMU;

— @K 2. 3gaTHicTh 3aCTOCOBYBATH CBOi 3HAHHS 1 pO3yMIHHS Ui BU3HAYCHHA, (POPMYITIOBaHHS
1 BUpIIIICHHS 1H)KEHEPHHUX 3aBJaHb 3 BUKOPUCTAHHIM METOIIB €JICKTPUYHOT 1HKEHEDIT;

— ®K 11.  3pmarHiCTh  BHKOPHCTOBYBAaTH  CTaHIApTHI  METOAWMKH  IUJIaHYBaHHS
eKCIIEpUMEHTAIBHAX ~ JOCITIJUKeHb, 3IIMCHIOBaTH OOpOOKYy Ta Yy3araJbHEHHsS pe3y/IbTaTiB

€KCIIEpUMEHTY.

3. IlepenymoBu AJ1si BUBUEHHSI JUCIHILIIHHA

HepeHYMOBaMI/I JJIA BUBUCHHS IH/ICIII/IHJIiHI/I € OCHOBHI ITOHSTTS paHime BHUBUYEHOTO HIKIJILEHOTO

Kypcy Qi3HKH; IesKi TOHATTS Ta 3aKOHH 3 KypCiB MAaTEMATHKH Ta XiMii.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHs HaBUanbHOI TUCHMILIIHM Nepeadadae popMyBaHHS Ta PO3BUTOK Y CTYJIEHTIB TaKUX
pe3ybTaTiB HABUYAHHS:

—IIPH 1. 3nanHsa 1 po3yMiHHS MaTeMaTUKH, QI3UKH, TEIJIOMAacOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKH, TiApora3oJuHaMiKH, TpaHcopMmallii (MepeTBOPEeHHs) eHeprii, TEXHIYHOI MeXaHiKH,
KOHCTPYKLIHHUX MaTepialliB, CUCTEM aBTOMAaTH30BAaHOTO MPOEKTYBAaHHS €HEPreTMYHUX MAIlUH Ha
PiBHI, HEOOX1THOMY AJIsl JOCATHEHHS! pe3yJIbTaTiB OCBITHBOI IPOTPaMH;

—IIPH 3. Po3yMmiHHS WIMPOKOro MDKAMCUMIUIIHAPHOTO KOHTEKCTY cHeliaJbHOCTI 142
Enepreruune MalmmHOOyAyBaHHS;

—IIPH 10. IlmanyBatm 1 BHMKOHYBaTH €KCIIEPUMEHTAJIbHI JOCHIJUKEHHS 3a JOMOMOTOI0
IHCTPYMEHTAJIbHUX 3ac00iB  (BUMIPIOBAJIbHUX MPWJIAAIB), OILIHIOBATH IOXUOKH MPOBEIACHHS
JIOCITiIKEHb, pobutu BHCHOBKH.



5. IlporpamMa HaBYaJIbHOI AU CHUIIIHA

Mogayas 1.

3micToBuii Moayab 1. i3udHI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

Kinematnka mocTymaabHOTO Ta KPUBOMIHIHHOTO PYXY.

Beryn. IlepemimienHs, MIBUAKICTh, NPUCKOPEHHS. TaHreHLianbHAa Ta HOpMalbHa CKJIAJOBI
npruckopeHHs. KyToBi nmepeMimeHHs, MBHUIKICTh, MPUCKOPEHHS. 3B'A30K MK BEKTOpaMH JIHIHHAX
Ta KYTOBHX IIBUIKOCTEH i mpuckopenb. [1] Pozmin 2 §2.1;2.2. [5] §1.1 - 1.6.

Junamika nmoctynaibHOro pyxy. Po6ora. Enepris.

3akoH 30epexenHs immynbcy. [Ipunnun peaktuBHoro pyxy. Pobora 3minnoi cunu. Kinernuna ta
MOTeHIIIabHA eHeprii. 3aKoH 30epekeHHs eHeprii y Mexanimi. KoHcepBaTHBHI Ta HEKOHCEPBATHBHI
cuctemu. [1] Posmin 3 §3.1 —3.14. [4] §2, 3,4, 6,7, 8. [5] Po3min 2 §2.1 — 2.6, Po3min 3 §3.1 —3.7.

JHunamika obepTanbHOro pyxy. 3akoHH 30epeskeHHs. ['paBitaniiina B3aeMomis.

[onstTa abcomoTHO TBepAoro Tima. OOepTaHHA TBEPAOTO Tijla HABKOJIO HEPYXOMOi OcCi, HOro
MoMmeHT iHepmii. OCHOBHUI 3aKOH JUHAMIKK O0epTalbHOro pyxy. KiHeTwdHa eHepris TBEpIoro
Tija, MO 00EPTAEThCS. 3aKOH 30€peKCHHS MOMEHTY iMnysbcy. [1] Posmin 4 §4.1-4.16, Po3min 5
§5.1 —5.14.[4] §9, 10, 11; 12. [5] Po3nixn 4. §4.1 — 4.8.

3micToBuii Moayab 2. MonekymsipHa ¢i3uka Ta TepMoanHaMika. EnekTpuka.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

PiBHsiHHS cTaHy ifeanpHOro razy. MonekynspHO-KiHeTH4YHa Teopis rasy. [lepmmii 3akoH
TepMOJIMHaMiKH. AniabaTHuii mporec. PoGoTa rasy B pi3HUX mpoliecax.

TepmoarHaMiYHMIA Ta CTATUCTHYHUA METOM BUBYEHHS Til. [loHATTS imeanpHOTO Ta3zy. PiBHSIHHS
CTaHy ifeanbHUX ra3iB. OCHOBHE PiBHSIHHS KiHETHMYHOI Teopii raziB. CepeaHs eHepris MOJEKYIH.
MonekynapHO-KiHETHUHE TiayMadeHHs Temmeparypu. CTymneHi BimbHOCTI. Po3moxin eneprii 3a
CTYNEHSMH BUTBHOCTI. MONEKyIsIpHO-KIHETHYHA Teopis TeruioeMHOCTI TaziB. llepmmii 3akon
TePMOJMHAMIKM Ta HOTO 3acTOCyBaHHS [0 i3omporeciB. AmiabarumuHuii mporec. Kpyrosi,
HEOOOPOTHI Ta 3BOPOTHI mMporecd. [IpuHIMI Aii TEIIOBOi Ta XOJIOAWJIBHOI MamvHU. [neanpHa
teruioBa mammHa Kapro Ta i KKJI. AGcomoTrHa mkana Ttemneparyp. Earpomnis. [Apyruit 3axon
TePMOJMHAMIKM Ta MOro CTaTUYHWH 3MICT. 3B'I30K EHTPOMii Ta IMOBIPHOCTI CTaHy
TepMoauHamiuHi cuctemu. [1] Posmin 1, 2, 3; [4] §28; 29; 3006 40, 41, 42 ,43, 44, 46. [5] Po3ain 9
§9.1-9.3.

SABumia nepenocy. pyruii 3akoH TepMoguHaMiku. PimuHu.

Bingxuenns Bij 3akoHiB ineanbHuX ra3iB. CWin TSOKIHHS Ta BiIITOBXYBaHHS y pEaIbHUX Ta3iB.
Pipusinas Ban-nep-Baanbca Ta #oro anani3. Kputuunuii craH. XapakTepuCTHKa PiKOTO CTaHy.
[loBepxHeBuii map, moBepxHeuil HatsAr. Popmyna Jlammaca. SBume 3moduyBaHHA. Kaminmspsi
seutma. [ 1] Yacrtuna I1. Po3min 2. §2.1-2.6. [4] §47, 46.

3akon Kynona. HanpyxeHictb enekrpudanoro nois. [Torenmian. Pyx 3apsy B eleKTpUIHOMY ITOJTI.
3akoH 30epekeHHs 3apsay. 3akoH Kysona. Cuiosi jiHii moss. [1oTik BekTopa HampyKEHOCTI.
Teopema I"aycca. 3actocyBanHs Teopemu ['aycca s oO4rCIEHHS HAIMPYKEHOCTI TTOJIIB.(BUBECTH
JUIS TUTOIIMHU Ta JBOX IUTomuH). PoboTa cun enekrpocratuuHoro mosis. [loTeHiian Ta MeTomu
foro BumiptoBaHHa. Llupkymsimis  BekTopa  HampykeHocti. [loTeHmianpHWE — xapakTep
enekrpocratuaHoro mons. [1] Yactura III. Pozmin 1. §1.1 - 1.7. [2] Po3min 1 §1.1; 1.2; §1.3; 1.4;
1.5; 1.7; 1.10; 1.11. [4] §48, 49, 50.

Enexrpoemuicts. Konnencaropu. Exeprist elekTpuyHOTO MMOJIsI.

[IpoBignuku Ta pienexkrpuku. llomsapui Ta HenoxsipHi Monekyid. llomspusanis opieHTamiiiHa Ta
nedopmaniitna. Bekrop enekrpuuHoro 3mimenHs. Teopema Octporpaacbkoro-I'aycca amst moss B
JieNeKTpUKax B iHTerpaibHii ¢opmi. Enextpoemuicts mposignukiB. Konnmencatopu. Enepris
B3aeMoJii enektpuuHux 3apsaiB. [1] Yacruna III. Posmim 1. §1.20 - 1.29. [2] Pozmin 1 §1.15;
§1.16; 1.3; 1.20. [4] §52, 53.

[ocriitauii ctpym. 3akonu Kipxroda.
Cuna ctpymy. Bektop ryctunu crpymy. Pisauis morteHmianis, E.p.c. Ta Hanpyra. 3akon Oma B
mudepenuianbHiil Gopmi. 3akoH OMa U1 HEOAHOPIAHOT AUISTHKM Ta MOBHOTO Koja. TersoBa mist
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CIIEKTPUYHOTO cTpyMy. 3akoH J[xoyisa-Jlenna y audepeniianphii Gopmi. IIpaBuna Kipxroda ta
ix 3acrocyBaHHs. [1] Yactuna III. Posminm 2. §2.1 - 2.9. [2] Posmin 2 §2.1-2.6. [4] §58.



TeMaTH4YHMIT IIaH HABYAJILHOI AUCIHUILTIHA

HazBu 3MiCTOBHX MOJYJIiB 1 TEM KinbkicTh ronux
neHHa hopma 3ao4yHa Ghopma
y y TOMY Y9HCIi y y TOMY 9HCI
c c
b al i| €| b | i ¢
ol 1| m a| H| | ol 1 | a| H| |
r 6| n p r 6| n p
0 0
Moayas 1
3microBuii Moayb 1. Di3udHI OCHOBU MEXaHIKH.
Tema 1. Kinematrka mocTynaisHOTO Ta
. 100222 |-14|9 -19
KPHUBOJIHIHHOTO PyXYy.
Tema 2 JuHaMika mocTynansHOTo pyxy. PoboTa. wl2l2l21-lal12l111111-19
Enepris.
Tema 3. I[I/IHaMlKa.O6eI.);FaJII)HOFO PyXy. 3aKOHH 10l212121-14l10 _ 19
30epexenHs. ['paBiTariitna B3aemois
Pa3zom 3a 3micToBUM MoayJiem 1 30|66 |6|-(12|30(1 1 1] - |27
3micToBuii MoayJb 2. MonekysspHa ¢i3uka Ta TepMoanHamika. Enekrpuka.
Tewma 4. PiBHSHHS cTaHy i7ealbHOTO Ta3y.
MonekynspHO-KiHETHYHA Teopis razy. [lepmuit ) )
3aKOH TEpMOJIMHAMIKU. AniabaTHUI TpoIiec. 1212122 6|17 14
PoGota razy B pi3HHX Iporecax.
Tema 5. SIBumia nepenocy. Jpyruii 3akoH ) )
TepMOJHaMiKH. PimquHu. 12121212 6113 13
. 111
Tema 6. 3axon Kymnona. Hampyxenicts
enekTpuyHoro mojs. [lorenmian. Pyx 3apsuy B 121222 |-|6110 - 110
SNEKTPUYHOMY ITOJII.
Tema 7 Enextpoemuicts. Kongencaropu. 121212121-16110 - 110
EHeprist enekTpu4yHOro mnoss.
Tewma 8. IlocTiiinuii ctpym. 3akonu Kipxroda. 9/1|1(1|-1]9/10 - (10
Pa3om 3a 3MicTOBUM MoOyJ1eM 2 609 19|9|-(33|]60(1 1 1]|- |57
Ycboro roauH 90|15(15|15| - (45|90 2 |2 |2 | - |84




Temu NPAKTHYIHHX 3aHATH

KinpkicTs rogun

Ne u
a3Ba TEMHU
3/m Jlenna 3aoyHa
dbopma dbopma
Moayan 1
3micToBuii MoayJb 1. Di3u4HI OCHOBH MEXaHIKH.
1 KinemaTtuka noctymnaabHOT0 i 00epTanbHOTO PyXY. 2
2 Junamika marepianbHoi ToukH. PoboTta crunm. 3akoHu 30epexeHHs 2
MIPH MOCTYNAILHOMY PYCi. 1
3 JunHamika 06epTabHOTO PyXy. 3aKOHHU 30epeKeHHS IpH )
o0epTaTbHOMY pYCI.
Bceboro 3a 3micToBuit MmoayJnb 1 6 1
3microBuii Moayab 2. MonekymnsapHa ¢di3uka Ta TepMoauHamika. Enexkrpuka.
PiBasHHES cTany igeamsHOTO Ta3y. OcHoBr M.K.T. Ileprmmii 3akoH
y Y p
4 TepMoIuHaMiki. Po6oTa rasy B pizHHX mponecax. AniadaTuaHui 2
poriec.
5 Hpyruii 3akon TepmoguHamiku. Kpyrosi mpomecu. EnTpormis. ) 1
Piguau.
6 3akon Kynona. Hanpy>keHiCTh 1 MOTESHI AT €JICKTPUYHOTO TIOJIS. 2
7 Enexrpoemuicts. Konaencaropu. EHepris eneKTprIHOTO MOJISL. 2
8 | Mocriitamii ctpym. 3akonu Kipxroda. 1
LOT MiCTOBHUH MOAYJIb
Bceboro 3a 3micTo 0 2 9 1
Pazom 15 1
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Temu 1a00paTOPHHUX 3aHATH

JIaGopatopHi poOOTH BUKOHYIOTHCSI CTYJE€HTaMH 3T1IHO 1HAMBITyadbHOTO rpadiky y 00’ emi,

IO BiJINOBiJIa€ TEMAaTUYHOMY IUIAHY AWUCIUIUIIHU, Y PO3PaxyHKy MO 2 TOAMHU Ha poOOTYy s

NeHHOi (hOpMU HAaBYAHHS.

Ne
o/ Ha3sa temu
Monayasb 1
M-1 BumiproBaHHS TiHIHHAX PO3MIpiB 1 Mac.
M-2 Bu3HaueHHs ryCTHHU TBEPIOTO Tija.
M-4 BusHaueHHs MOMEHTY iHepii Tina AOBiIBbHOT (hOpMHU.
M-5 BusHaueHHs Moy sl IPYKHOCTI MaTepiaiy 3a JOIIOMOIOI0 KaTeTOMETpa.
M-6 [epeBipka 3akoHy 30€peKeHHS IMITyJIbCY MiJl 9ac yAapy Kyib.
Md-8 BusHaveHHs MMTOMOI TETJIOTH MapOYTBOPEHHS (KOHAEHcallil) BOAM NPU TEMIIEpaTypi KUITiHHSI.
Md-9 IlepeBipka 3aKOHIB i1€aqbHOIO rasy.
M®-10 | Bu3HadyeHHS BiIHOLICHHS TEIUIOEMHOCTEH JJIsl TOBITPSI.
M®-11 | BusHayeHHS MUTOMOI TETNIOEMHOCTI METATy METOJIOM OXOJIO/IKCHHSI.
M®-12 | Bu3HadyeHHS MBUAKOCTI BUIAPIOBAHHS PIIUHM 1 3MiHH 11 €HTPOMIi.
M®-13 | Bu3HadyeHHs 3a1€KHOCT] KoedilieHTa TOBEPXHEBOI0 HATATY BiJl KOHLEHTPALlii pPO3UUHY.
M®-14 | BuznadyeHHs koeQillieHTa MOBEPXHEBOIO HATATY PIAMHY 332 JONIOMOTOI0 TOPCIHHUX Tepe3in?
M®-15 | BuznadyeHHs koeQillieHTa IOBEPXHEBOIO HATATY METOJOM I THATTS PIAMHU B Karijsipi.
M®-16 | BuznadyeHHs koedilieHTa BHYTPIIIHBOIO TEPTS i CEPeIHbOI JOBXKUHH BIJILHOTO MTPOOIry MOJIEKYJI
MOBITPsI METOAOM MPOTIKAHHS Ta3y Yepe3 Karisp.
M®-17 | BusnauenHs koedirienra B’si3k0cTi 32 MeToioM CToKCa.
M®-18 | BuznauyeHHs koedilieHTa B I3KOCTI PIAMHM KAUIIPHAM BICKO3UMETPOM MPH Pi3HUX TEMIEepaTrypax
M®-19 | BuzHadyeHHs 3aJIe)KHOCTI B’ A3KOCTI piIvHU BickozuMmeTpoM [ emepa.
M-20 BusHaueHHs MOMEHTY iHepIIii MasiTHHKa MakcBeJa.
M-21 BusnaueHHs Moy sl 3CyBY cTalli 3a AeOpPMALIi€r0 KPYIECHHS.
M-22 BusHaueHHs MOMEHTY 1HEpIIii Tijia 3a JornoMororo MastTHuka Ooepoeka.
M-23 Bu3HaveHHs IIBUJIKOCTI TIONBOTY KYITi 3 JIOMIOMOTO0 0aTiCTUYHOTO KPYTHIBHOTO MasiTHHKA.
M-24 BusHaueHHs 3eMHOTO IPUCKOPEHHS 3 IOTIOMOTOI0 MaTEMaTHYHOI'O Ta 00OPOTHOTO MAsITHUKIB.
M-25 BusHauenHs koedilieHTa TepTs 3a JOMOMOIO0 IMOXUJIOr0 MasiTHUKA.,
M-26 BusHaveHHs nprcKopeHHs BilbHOTO naainHs. (MammHa ATBya)
M-27 BusHaueHHs MOMEHTa IMITYJIbCY Ta MOMEHTA 1HEpLii TipoCcKoa.
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Camocriiina podora

CamocriiiHa poboTta mnependadae MIATOTOBKY A0 JEKIIHHUX Ta TPAKTUYHUX 3aHSATH;
caMoCTiiiHe TMOTJAHOJeHHS 3HAaHHA 3a TEeMaMW JUCHMIUIIHM, MiATOTOBKY, O(GOpMIIEHHS Ta
PO3paxyHOK Ja0OpaTOpHUX poOOIT; BUKOHAHHS PO3PAXYHKOBHX pOOIT; MIATOTOBKY JO JIBOX
MOTOYHUX MOJYJIBHUX KOHTPOJIB; MIATOTOBKY JI0 3aJIKYy.

3aBaHHs J1J151 CAMOCTIHHOI po00TH

KinpkicTs
No TrOJaNH
3/m Bun podorn Jlenna 3aouHa
dbopma dbopma
Monyas 1
3micToBuii Moy b 1. Di3uYHI OCHOBH MEXaHIKH.
1 ITigroroBKa Mo JEKIIA 1 4
2 | IligroroBka 1o 1abopatopHUX pooIT 1 4
3 [TinroroBka A0 MPaKTUYHUX POOIT 1 4
4 Buxonanns P3 9 15
Bceboro 3a 3micToBuii moayJnb 1 12 27
3micToBuii MoayJb 2. MosnekyrspHa ¢i3uka Ta TepMoauHamika. Enexrpuka.
1 ITigroroBka o JEKIii 2 8
2 | IligroroBka 110 1abopaTtopHUX pooIT 2 6
3 [TinroroBka A0 MPaKTUYHUX POOIT 2 6
4 Buxonanus P3 15 16
5 | [ligroroBka a0 3amiky 12 21
Bceboro 3a 3micToBuii MoayJb 2 33 57
Pazom 45 84

Po3paxynkoBi 3aB1anHs
Po3paxyHKoBI 3aB/laHHSI BUKOHYIOTBCSI CTY/IEHTaMU 3TIHO 1HAMBIAYyaJIbHOTO BapiaHTy, AKUI

BIJINIOBIJIa€ MOPSJIKOBOMY HOMEpY 31 CIIMCKY B JKypHaii, B 00’emi 5 3ajad 3 BIJMOBIIHUX TeM

3aHATTS.
Ne Kinb-
s/ Hazsa KicTh
6aiB
Moayas 1
3micToBuii Moy b 1. Di3UYHI OCHOBU MEXaHIKH.
1 | Kinemaruka nocTynajbHOTro i 00€pTaJIbHOTO PYXY. 5
2 JuHamika MaTepian§Hoi Toukd. PoboTa cuim. 3akoHu 30epexeHHs npu 5
MIOCTYTMATBHOMY PYCi.
3 | Jlunamika o6epTaabHOIrO pyxy. 3aKOHU 30€pekeHHsI TPH 00epTaIbHOMY pYCi. 5
3micToBuii Moayb 2. MonekynspHa ¢izuka Ta TepMonnHamika. Enekrpuka.
PiBusiHHS cTany ineanbHOro razy. Ocaosu M.K.T.
4 | Iepmii 3akoH TepMoanHaMiku. Po6oTa rasy B pi3HHX npouecax. AiadaTuaHuit 5
poIec.
5 | dpyruii 3akoH TepmoanHamiku. Kpyrosi npouecu. Entpomnis. Pinunu. 5)
6 3akon Kynona. Hampy)keHicTh 1 MOTEHIia)l eIeKTPUYHOTO TOJI. 5
Enextpoemuicts. Kongencaropu. EHeprist enekTpuuHoro nosisi.
Bceworo 3a moayais 1 30
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6. MeToau HaBYAHHS, 32CO0M JiarHOCTHKM Pe3yJibTATIB HABYAHHA Ta METOAHU IX JeMOHCTPY-
BaHHS.

VY mpotieci OCBOEHHS TUCIMILTIHM 3100yBay Mae:

— BUKOHATH M'ATh OKPEMHUX 3aBJaHb Ha JabopaTOpHOMY 00JaHAHHI 3T1IHO 1HIUBIAYaTIEHOTO
rpadiky BHUKOHAHHS JaOOpaTOpHUX poOOIT, OQOPMHUTH TMANEPOBUH AHANITUYHHUN 3BIT Yy
BIZIMOBITHOCTI 10 WX 3aBJaHb Ta MPEICTABUTH HA PO3IJIS BUKIAAAUy, SIKHMH OLIHIOE BUKOHAHHS
KOXKHOT poOOTH Ta Ha OCHOBI YCHHUX BIAMOBiJCH BU3HA4Ya€ PiBEHb PO3YMIHHS BHUKOHAHOI POOOTH,
TOOTO Ti 3aXUCT;

— BUKOHATH 6 pO3paxyHKOBHX 3aBJaHb 3TiJHO CBOTrO BapiaHTy; O(GOPMHUTH NarepoBHA
PO3paxyHOK 3agad Ta MPEACTaBUTH HA PO3IJIA] BHKJIAJady, SKANH OLIHIOE BUKOHAHHS KOXKHOL
po0OTH Ta HAa OCHOBI YCHHX BIANOBiZECH BU3HA4Ya€ PIBEHb PO3YMIHHS BHKOHAHOI POOOTH, TOOTO ii
3aXHCT;

— CKJIACTH 3K y BUTIJISAI MHCBMOBOTO IiJICYMKOBOTO MOJYJIBHOTO KOHTPOJBHOTO 3aXO0.y,
SKUH BKJIIOYa€e B ceOe TeCTOBI 3aBJaHHS 3 TEOPETUYHHUX 3HAHb Ta BHUPIIICHHS TPHOX MPAKTHYHUX
3aj1a4; Ha MiJrOTOBKY HaJaeThcs 80 XBUIIHMH.

7. ®opMH MOTOYHOIO TA MIACYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS cTy/IeHTa OWiHIOIThCA 32 100-0aIbHOI0 CHCTEMOI0 YHIBEPCUTETY.

[TizcymkoBa OIliHKa HABYAJHHOTO KypCy BKJIIOYA€ B ce0€ OLIHKH 3 MOTOYHOT'O KOHTPOIIIO i
OLIIHKU 3aJiKy. Y KOXXHOTO KOMITOHEHTa CBOSI YaCTKa B 3arajbHiil CUCTEMI OLIHOK. Y MPOMDKHHUX
OLIIHKaX CTyJAeHT Moxke HaOpatu 60 Oami. [IuToma Bara 3amiky B 3arajbHiil cuctemi omiHok — 40
OamiB. [IpaBo 3maBaTH 3amik Jda€ThCs CTYIAEHTY, AKi 3 ypaXyBaHHSM MaKCUMaJbHUX OaiiB
MIPOMDKHUX OL[IHOK Habupae He meHmie 40 6amniB. [TincyMkoBa OIliHKa HABYAJILHOTO KYpCY € CYMOIO
MIPOMDKHUX OIIHOK 1 OI[IHKH 3aJIiKy.

[ToToyHMI KOHTPOJIB Mependadae OLIHIOBAHHS TEOPETHUYHOI MiATOTOBKU 3700yBadiB BHIIOI
OCBITH 13 3a3HAYeHOI TeMHM Ta HAOyTUX MPAKTMYHUX HABUUYOK IiJl 4ac BUKOHAHHS 3aBJaHb
abopaTOpPHUX POOIT.

3apaxyBaHHS KpPeIUTIB HABUYAJIbHOTO KYpCY MOKJIMBO TUIBKH IICHS JOCATHEHHS Pe3yJIbTaTiB,
3arutanoBannx PITHJI, 1o BupakaeTbes B OJHINM 3 MO3UTHUBHUX OIIHOK, MEpen0ayeHUX UYMHHUM
3aKOHOJIAaBCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTAaTiB HABYAJIBHOI JiSlJILHOCTI CTYAEHTIB Ta IX OL[iHIOBAHHS
Kpurepii oniHIOBaHHSI BUKOHAHHS J1A00PaTOPHUX POOIT

3n100yBay Ma€ BUKOHATH II'SITh Ja0OpaTOpPHUX pOOIT 3riHO IHIMBIAYaJbHOTO Tpadiky.
Koxxna maGopatopna pob6orta (JI/p) omiHrOeThCcs MakcUMyM y 6 OaniB. 3arajioMm 3a jJabopaTopHi
poOoTH MOkHa OTpuMaTH MakcumyM 30 GariBs.

J/p Kpwurepii oniHoBaHHA
Pobota BukoHaHa y BcTaHOBIIEHHH TepMiH. BukoHaHa camocTiiiHO, 4iTKO cOopMyIIbOBaHI Lii,

3aBJIaHHs Ta TiloTe3a JOCIIPKEeHb. 3aCTOCOBYBAIMCS KOPEKTHI METOIUM OOpOOKH OTpUMaHUX
6 pe3yibTaTiB. Y BHCHOBKAax NpOBEJCHa KOPEKTHa iHTepnpeTauis pe3yibraTiB. Hamani moBHi
YCHI BIJMOBiI Ha 3aNMUTaHHA (3TiIHO METOJIUYHHUX BKA3iBOK) CTOCOBHO TEOPETUYHUX OCHOB
poboTu.
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Pobota BukoHaHa y BCTaHOBJIEHUH TepMiH. BukoHaHa caMocCTiiiHO, YiTKO c(OpMyNIbOBaHi Lii,
3aBAaHHS. 3aCTOCOBYBAINCS KOPEKTHI METOIH 0OpOOKH OTpUMAHUX pe3yiIbTaTiB. Y BUCHOBKAX
MpoBeneHa KOpeKTHa iHTeprpeTalis pe3ynbTariB. HagaHi MOBHI yCHI BiAMOBiAlI Ha 3allUTaHHS
(3rigHO METOAMYHUX BKA31BOK) CTOCOBHO TEOPETHYHHUX OCHOB POOOTH.

Pobora BukoHaHa y BcTaHOBIIEHUH TepMiH. BukoHaHa camocTiitHO. 3aCTOCOBYBAIINCS KOPEKTHI
MeToAH OOpOOKH OTPHUMAaHUX Pe3yNbTaTiB. Y BHCHOBKax IpOBEJCHa KOPEKTHA iHTepHpeTalis
pesynbraTiB. HamaHi HEMmoBHI yCHI BiANOBiNI Ha 3amuTaHHsS (3TiTHO METOAMYHUX BKa3iBOK)
CTOCOBHO TEOPETHYHHX OCHOB pOOOTH.

PoGota BukoHaHa y BcTaHOBIeHHH TepMiH. CTyACHT BUKOHYE 1a00paToOpHy poOOTY 3TigHO 3
3 THCTPYKITIEIO; B IIIOMY IPaBUIBHO CKJIAJIA€E 3BIT Ta pOOUTH BUCHOBKHU. CTY/ICHT BiMOBISETHCS
Ha/1aBaTH BiJMOBil HA YCHI 3alTUTaHHSL.

PoGota BUKOHaHA 3 TOPYIICHHSIM BCTAHOBIECHUX TepMiHiB. CTyI€HT BUKOHYE J1a00paTOpHY
poOOTY 3riiHO 3 IHCTPYKIII€I0; CKIAIEHUH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta TIOMHUJIKH.
Hanani HenoBHi ycHi BiINOBi/i Ha 3anUTaHHS (3T1JHO METOJMYHHUX BKa3iBOK) CTOCOBHO
TEOPETHYHHUX OCHOB POOOTH.

Po6ota BukoHaHa 3 TOPYIIIEHHSM BCTAaHOBIIEHUX TepMiHiB. CTyJ€HT BUKOHYE JTa0OpaTOPHY i
1 KEepIBHUIITBOM BUKJIaJa4a; CKJIAJCHHIA 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MIOMUJIKH.
CTyneHT BiIMOBIISIETHCS HA/IaBaTH BiATIOBIII HA YCHI 3aITUTaHHS.

0 PoGota He BUKOHYBanacs

Maxcumanvna oyinka cmyoenma 3a Oanuti komnowenm npoepamu 30 6anie (5 podim no 6
6anis).

Kpurepii oniHioBaHHSI BUKOHAHHS PO3PAaXYHKOBHX 3aB/IaHb (1eHHA (popma)

3m00yBau JIeHHOI (OPMH HaBYaHHS Ma€ BHKOHATH IWICTh PO3PaXyHKOBHX 3aBIaHb, IO
HapaxoBYIOTh B c0o01 5 3aday, 3rigHO iHAMBIAyalbHOTO rpadiky. KoxkHa po3paxyHKOBe 3aBIaHHS
(P/3) omiHroeThcst MakcuMyMm y 5 OamiB. 3arajoM 3a po3paxyHKOBI 3aBIaHHS MOKHA OTPUMATH
makcumyM 30 Gautis.

P/3 Kpurepii oniHIOBaHHA
Pobota BukoHaHa y BcTaHOBIIeHHH TepMiH. CTyJIEHT CaMOCTIHHO BU3HAYa€ THII 33/1a4i 1
5 pauioHaIbHO po3B’sA3ye ii. Moske po3B’sa3yBaTu KOMOIHOBaHI 3a1ad4i. 3BIiT BiANOBiAa€e

BCTaAaHOBJICHUM BUMOT'aM.

PoGota BrkoHaHa y BcTaHOBJICHUH TepMiH. CTYJICHT palioHAIbHO PO3B’sA3ye 3aadi. Moxe
pO3B’sI3yBaT KOMOIHOBaHI 3aj1a4i. 3BIT BiJIIOBI/]a€ BCTAHOBJIEHUM BHUMOTaM.

Po6ota BUKOHaHA 3 TOPYIIEHHSIM BCTAHOBIIEHUX TepMiHiB. CTYy/I€HT HAaBOJUTH NOTPiOHI
3 ¢dopmynu. Po3’s13ye 3anauy KOpUCTYIOUHCH alropuTMoM. CKIlaieHUiH 3BIiT MiCTUTD
HETOYHOCTI Y BUCHOBKaX Ta MOMHUJIKU

5 PoGota BuKOHaHA 3 MOPYIIEHHSM BCTAaHOBJIEHUX TepPMiHiB. CTyI€HT HaBOJUTH NOTPiOHI
bopmynu. Po3B’a3ye 3a1auy 3 MOMUIKaMH.

CryneHT cKilajjae CKOpo4eHy YMOBY 3aadi, pOOUTh OOYNCIICHHS JINIIE 32 TOTOBOO
(hopmyioro.

0 CryneHT He PO3B’s3ye 3a1aui.

Maxkcumanvra oyinka cmyodenma 3a 0anuii kKomnonenm npozpamu 30 6anis (6 pooim no 5

banis).

Kpurepii ouiHIOBaHHSI BHUKOHAHHSI KOHTPOJIbHUX 3aB/IaHb (3204Ha ¢opma)
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CTtyaeHTH 3a049HOTO BIJJUICHHS BHUKOHYIOTH JIBI KOHTpoJibHI pobotu (K/p) 3rigHO
1HIUBIIyaJIBHOTO BapiaHTy, KM BIAMOBIIAa€ MOPSIKOBOMY HOMEPY 31 CIIUCKY Y KYpHaJi, B 00’ eMi

12 3amad 3 BIAMOBITHUX TEM 3aHATTS HA OJIHY KOHTPOJIBHY POOOTY.

K/p Kpurepii oniHioBaHHA
Poborta BukonaHa y BcTaHOBJIeHHH TepMiH. CTyJeHT caMOCTIHHO BU3HAYAE THT 33/1a4i i
24 pamnioHa’IbHO po3B’s3ye ii. Moe po3B’s3yBaTH KOMOIHOBaHI 3a1ad4i. 3BIiT BiANOBiAa€E

BCTaHOBJICHUM BHUMOI'aM.

20 Po6ota BukoHnaHa y BctaHoBiieHHi TepMiH. CTyJEHT pallioHaIBHO po3B’s3ye 3a1adi. Moxe
PO3B’s13yBaTH KOMOiIHOBaHI 3a/1a4i. 3BIT BiAMOBIJa€ BCTAHOBIEHIM BHMOTaM.

Po6oTta BuKOHaHA 3 IOPYIIIEHHSAM BCTaHOBIEHUX TepMiHiB. CTyqeHT HaBOAWUTH MOTPiOHI
16 ¢dopmynu. Po3p’sa3ye 3amady KOpUCTYIOUNCH anropuTMoM. CKITaieHHH 3BIT MiCTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHUIIKU

8 Po6ota BuKoHaHa 3 MOPYIICHHSIM BCTAHOBIIEHUX TepMiHiB. CTyI€HT HAaBOJUTh MOTPiOHI
tdhopmynu. Po3p’s13ye 3aady 3 MOMHIIKAMH.

4 CTyneHT CKJIaJja€ CKOPOUYCHY YMOBY 3ajiadi, pOOUTh OOUHMCIICHHS JIHIIE 32 TOTOBOKO
hopmyiior0.

0 CryneHT He po3B’A3ye 3a/1adi.

Maxcumanvua oyinka cmyoenma 3a 0anuti KoMnoHenm npoepamu 48 6anie (2 pobomu no 24
banu).
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Kpurepii oniHoBaHHS nia yac 3ajiky

3n100yBay Mae BIAMOBICTH Ha II'SITh TECTOBHUX 3aBJaHb 3 TEOPETHMYHHX 3HAHb 3 YITKHM
MOSICHEHHSIM Ta BHPIMIATA TPU NpakTUYHI 3amavi. KokHa BIiAMOBiARP HaA TECTOBI 3aBIaHHS
OLIIHIOETHCSI MAKCUMYM y 2 0aJiiB, BUPIIEHHS KOXHOI MPpakTU4HOI 3aaa4i — y 10 6amniB. 3aragom Ha
31Ky MOYKHA OTpUMAaTH MakcuMyM 40 Oais.

Tel:ﬂfi":ﬁ;’;:;ﬂ Kpurepii oniHoBaHHs nia yac 3ajiky
2 Binmoiap HajaHa mpaBUIIbHA 3 YiTKUM TOSCHEHHSIM.
1 BianoBine npaBuibHa, ajre 63 MOSICHEHHS.
0 BianoBins He HagaHa B3arai ado HEMPaBHIILHA.
Maxkcumanvha oyinka cmyoenma 3a 8i0nogiosb na ycHi numanus 10 oanie (5 numans
no 2 banu).
Pimuennst
NPAKTHYHON Kpurepii oniHoBaHHs mijx yac 3ajaiky
3aaa4i
Pimenns mpencraBiieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJTIOHKOM Ta ITOSICHCHHSMH,
10 MPaBWJILHO BHKOHAHO TIEPEBEACHHS OAMHUIL po3MipHocTi B Cl, Bignosiab
NpaBUIIbHA, TPABUIHFHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3WYHOI BETHYMHU.
Pimenns mpencraBiieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJIIOHKOM Ta ITOSICHCHHSMH,
9 MPaBWJILHO BHKOHAHO TIEPEBEACHHS OAMHUIL po3MipHocTi B Cl, BigmoBims
MIpaBIIIbHA, HETIPABIIILHO BUKOHAHO JOBEJCHHS PO3MIPHOCTI (Di3MIHOI BETHUHNHU.
3 Pimenns mpezncrapneHe y BUTIAAI (OpPMyYT, MPABHUIBHO BHUKOPUCTAHHX, 3 HiTKHUMH
MaJTFOHKOM, ajie 0€3 MOsSCHEHb, BiIIIOBIIb IPABHJIbHA.
Pimenns mpencraBiieHe TMOBHE, 3 HEYITKUM MAJIOHKOM Ta HOSICHEHHSMH, OIWHHIb
7 PO3MIPHOCTI TIpaBWJIBHO BUKOHAaHO mepeBeaeHHs B Cl, BIiANOBiIb MpaBHIIbHA, HE
BUKOHAHO JIOBE/ICHHS PO3MIPHOCTI (hi3NYHOT BETHYMHH.
6 PimenHs mpeacraBieHe TOBHE, KOPEKTHE, 3 UITKMMHU MOSCHEHHSMH, BIiIIOBIIb
HETpaBWIbHA y 3B'A3KY 13 MIOMUIKaMH ITPH BUKOHAHHI PO3pPaxyHKIiB.
Pimmennst mpezacraBieHe y BUMIISAAL (OPMYI, NMPaBHIBHO BUKOPUCTAHHUX, aie 0e3
5 MOSICHeHb, BI/MOBiAp HEMpaBWIbHA Yy 3B'I3KY 13 IMOMHIJIKAMHA TIPU BHKOHAHHI
PO3paxyHKiB.
3 Pimnenns npencrapneHe y BUMISLAL GopMyli, OiIbII HIXK HAMOJIOBHHY, HE MPaBHILHO
BUKOHaHO nepeBezieHHs B Cl, BiIOBi(b HENpaBHIIbHA.
5 Pitnenns Hp.e;[CTa.BneH.e HEMoBHE Yy BUTISAI (OpMYN 3 HEUITKUM TOSICHEHHSIM,
HpaBHJIbHA Bi/IIOBI/Ib BiICYTHSI.
1 P‘iH_IeHHSI MIpeJICTABJICHE HETOBHE, OUTBII HIX HAIOJOBWHY, NMPaBHIbHA BiAMOBIIH
BiJICYTHS.
0 PimenHs He npeacTaBiieHe B3araii a0o HETMOBHE, MEHII HiXK HAIIOJIOBHUHY.
Maxkcumanvna oyinka cmydenma 3a 3a0aui 30 oanie (3 3a0aui no 10 6anis).
dopma KOHTPOJIIO MakcumajibHa KUIBKiCTB 6aJiiB
enna dhopma 3aouna ¢opma
BuxoHaHHS po3paxyHKOBHX 3aBJaHb 6x5 =30 6anu 2x24 = 48 GaiiB
Bukonanss nabopaTopHUX poOiT 5x6 = 30 Oamnis 2x6 = 12 GaniB
Bceboro 60 60

16



8. Kpurepii oniHOBaHHs pe3yJIbTATiB HABYAHHS

JleHHe BiIiIICHHS 3a04He BiIIIICHHS
Kinexkic Buna pobotu Kinekic
Bua pobotu Thb Tb
OaiB OaitiB
Monayas 1
T1 PospaxyHkoBe 3aBanHs, 11
naboparopHa pobora M-1
JlabopaTtopna pob6ota M-1,
3M 1 | T2 | Po3paxyHKoBe 3aBIaHH: 5 KOHTpOJIbHA poboTa 1 30
T3 PospaxyHkoBe 3aBanHs, 11
nabopaTopHa poboTa
T4 | JlabopatopHa poboTa 6
TS | Po3paxyHkoBe 3aBaHHs 5
3M2 | T6 Po3paxynkoBe 3aBianHs, 11 JlaGopaTtopna pobora, 30
nabopaTopHa poboTa KOHTpOJIbHA poboTa 2
T7 | Po3paxyHKOBe 3aBJaHHS 5
T8 | JlabopaTopHa poboTa 6
Hineymrosni 3aiik 40 3arik 40
KOHTPOJIb
Cyma 100 100

9. 3aco0mu HaBYaHHSHA
1. OnopHMit KOHCIIEKT JIEKL1H 3 AUCIUILIIHYU B €JIEKTPOHHOMY BapiaHTI.
2. MeroauuHi BKa3iBKM Ta 3aBAAaHHSA 10 BUKOHAHHS 1HAMBIyalbHUX Ta Ja0OpaTOpHUX poOIT
3 IUCLUIUTIHU B €IEKTPOHHOMY BapiaHTI.
3. JlaGopaTopii 3 yuboBUM 0OJIaHAHHSIM.
4. HaByanbHi MOCIOHUKY JIJIs1 1HAMBIIyaJIbHOT pOOOTH CTY/EHTIB 3 KypCy (D13UKH.
5. JlexuiifHi 1eMOHCTpaIlii.

10. PexomenioBaHi q:xepesia inpopmanii
OcHoBHa JiTepaTypa
1. ®i3uxka ans ynisepcutetis : [linpyunuk / I1. M. Bonosuk. K.: ,,Ilepyn”, 2005. — 864 c.

2. Kyugepyk, I. M., 3aransuuii kypce ¢izuku / I. M. Kyuepyxk, 1. T. l'opbauyk, I1. I1. JIynuk. - T. [ —
K.:, Texnixa”, 2001. — 536 c.

3. Kyuepyk, I. M., 3aransuuii kypc ¢pizuku / I. M. Kyuepyk, L. T. ['opGauyxk, I1. IT. JIynuk. - 1. II -
K.:,,Texnika”, 2001. — 452 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Kypc ®@i3uku : miapyunuk / I. P. 3auek, [. M. KpaBuyk Ta iH. ; 3a pen. JlonaTuHChKOTO., JIBBIB,
2003. - 560 c.

Mexanika. MonekyinsipHa ¢i3uka ta TepmoauHamika : Hapd. mocionuk / T. b. Tkauenko, M. L.
VYkpainens, B. B. Kaninin, A. 1. Pubanka, A. B. besyrimii, A. 1. Kozaps, C. I. Menpauk, B. O.
Macnosa. Xapkis : XTYPE, 2001. — 106 c.

Hinyx, JI. . 3aranpHa ¢i3uka. Enexrpuka ta marmerusm : migpyunuk / JL . Hioyx —
Tepuonins: «Iligpyunuku i mocioaukm», 2020. — 464 c.
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