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BCTYII

Anomaujin

Hucyunnina "®@isuxa 1" cnpsamosana Ha 6u8ueHHs OCHOBHUX NOHAMb MA 3AKOHIE NPUPOOU;
HAYKOBUL ONUC CROCMEPENCYBAHUX DIZUYHUX A8ULY; 080N00IHHA PYHOAMEHMANbHUMU NOHAMMAMU,
ma meopismu KIACUYHOI 1l CYy4acHOi (Hi3uxu, 20a08HUMU 3ac0OamMu PI3UUHO20 OOCHIOHNCEHHS,
opmysanHs HAyK08020 C8IMo2nsA0y ma Qi3uyH020 MUCTIEHHS, 080I00IHHA NPULOMAMU MA 3acobamu
PO36’A3V6AHHA KOHKPEMHUX 3a0ad 3 PISHOMAHIMHUX o00Oaacmell HAYKU, 30Kpemd, MexaHiKu,
mennogizuKky, eneKmpuxu; O3HAUOMIEHHA 3 CYYACHOI0 HAYKOB0IO anapamyporo, @QopmyeanHs
HABUYOK NPOGeOeHHs (Di3UYH020 eKCnepUMEeHMY, 6MIHHA UOLIUMU KOHKPEMHUL i3udHull 3MIiCm 8
NPUKIAOHUX 3a0ayax Matioymusoi npoghecitinoi disibHocmi i € He8i0 'EMHOI 0CBIMHBLOIO CKAAO0BOH)
npoepamu niozomosxku bakanaspis cneyiaronocmi "F2. Inocenepis npoepamnozo 3abesneuennsn’ 6
yacmuni opmyeanus 6a2amvox 3a2aibHUX ma Qaxoeux KOMNeHMHOCmel, a MmaKolc NPoSPaAMHUX
pe3yivmamie HaguauHsA. Jucyuniina po3paxoeana Ha cmyoenmis, AKi ompumanu 6a308i 3HAHHA 3
3a2abH020 KYpCy QI3uKu, Ximii ma suwoi mamemamuxu.

Kniouosi cnoea: @izuxa, Qisuyna eeruyuma, Mexawika, MoleKVIApHa — Qisuka,

eleKkmpocmamuka.

Abstract

The discipline "Physics 1" is aimed at studying the basic concepts and laws of nature; scientific
description of the observed physical phenomena; learning the fundamental concepts and theories of
classical and modern physics, the main methods of physical research; forming the scientific
worldview and physical thinking; mastering the techniques of solving specific problems in various
fields of science, in particular, mechanics, thermophysics, electricity, acquaintance with modern
scientific equipment, formation of skills of physical experiment, the ability to identify specific physical
content in applied tasks of future professional activity, and it is an integral part of the training
program for bachelors on specialty "F2. Software engineering” — the part forming many general and
professional competencies and learning outcomes. The course is designed for students who have
received basic knowledge on the general course of physics, chemistry and higher mathematics.

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



1. Onuc HaBYAJBLHOI JUCHHUILIIHA

HaiiMeHyBaHHS TOKa3HUKIB

["airy3p 3HaHB, CHIEIIATBHICTD
(OCBITHS TIpOrpama), OCBITHIM
piBEHB

XapaKTepUCTUKa HaBYAIbHOT
JUCILIUILTIHA

neHHa popma

3a04Ha Gopma

HaBYaHHA HaBYaHHA

Kinpkicts kpemutiB - _3  *

Monynis — 1

3MICTOBUX MOJYJIB — 2

lNany3b 3HaHb

F. Indopmariiitai TeXHOIOTIT

O0o0B's13K0Ba

Pik miaroroBKu:

http://www.nuos.edu.ua/

[HauBiTyanpHE HAYKOBO-
IOCJIIIHE 3aBAaHHS
He Tiepe0adeHo

3arajibHa KUIBKICTh
roqua 90.

CremaibHICTh
F2. ImxeHepist mporpaMHOTo
3a0e3IeueHHs

OcBiTHs TIporpama
[mxenepist mporpamMHOTO
3a0e3neyeHHs

Cemectp

Jlexmin

15 ron. 2 TON.

[TpakTuyHi, ceMiHapChKi

15 rox. 2 TOX.
JlaGopaTopHi
15 rog. 2 TOJI.

TwKHEBHUX TOANH I
JeHHOT pOpMHU HaBYAHHS:
ayIUTOpHUX — 3 ;

caMocCTiifHO1 poOoTH
cTyaeHTa — 3

OcCBiTHIiii piBeHb:

nepuuii(dakanaBpcbKHii)

CawmocriifHa po6oTa

45 ron. 84 rox.

[auBiMyanbH1 3aBIAaHHS: - TO/I.

Bux korTpONIO: 3a1iK

PopMa KOHTPOJIIO: TUCBMOBA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA
Po6oua mporpama HaB4anbHO1 auciuiutrian "®di3uka [" ckimameHa BIAMOBIIHO 0 OCBITHBO-
npodeciiiHOl TporpaMu MIATOTOBKH  3700yBayiB  BHUINOi OCBITH CTyIeHs OakamaBpa 3a
cnerianpHicTIO F2 — "[Hx)enepis nporpamaoro 3adesneuenus’. J{ns 3aznaueroi OII pucimmtina
Ma€ cTaTyC HOPMATHBHOI.
Mertoto BUBUEHHS HaBYaIbHOI auctumuiiny "di3uka [" € popMyBaHHS y CTYIEHTIB BiIOBIIHO
710 OCBITHBO-TIPOQECIHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:
— KOI. 3gaTHicTh 10 aOCTpaKTHOTO MUCIIEHHS, aHAJI3y Ta CHHTE3Y
— KOS5. 3gaTHicTh BUMTHCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSIMU

— KO06. 3naTHicTh 10 MONIyKy, 0OpoOIeHHs Ta aHai3y iHpOopMaIlii 3 pi3HUX HKEPE.

3. IlepenymoBH Aj151 BUBYEHHSI JUCHUILIIHA
[TepeqymoBamu Juisi BHWBYCHHS JUCUUIUIIHA € paHille BHUBYECHA AWcCHUILIIHA '"Buima
MareMatuka" — audepeHIliaibHe Ta IHTeTpaIbHE 00YMCIICHHS, PSJIA; OCHOBHI MOHSTTS Ta 3aKOHH 3

MIKUTBHOTO Kypey (i3UKH; €Ki MOHATTS Ta 3aKOHM 3 Kypey “Ximis™.

4. OuikyBaHi pe3yJibTaTH HABYAHHS
BuBueHHs1 HaBUaIBbHOT TUCITUTUTIHY TIepea0aydae GopMyBaHHS Ta PO3BUTOK Y CTYACHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:

— TIPOl. AmanizyBatu, LIJECIPSIMOBAHO INyKaTH 1 BHOMpPATH HEOOXIAHI JAJsl BUPIIIEHHS
npodeciifHuX 3aBaaHb 1HPOPMALIWHO-AOBITHUKOBI peCypcH 1 3HAHHS 3 YpaxyBaHHIM
CY4YacHUX JIOCSATHEHb HAYKHU 1 TEXHIKH.

— IIPOS. 3natu 1 3acToCOBYBaTH BiAMOBIAHI MaTeMaTH4HI MOHATTS, METOAW JTOMEHHOTO,
CHUCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOTO aHAJi3y Ta MaTEeMaTHYHOTO MOJICTIOBaHHS IS

PO3pOOKH MPOrPaMHOTO 3a0€3MeYEHHS.



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Moayas 1.

3micToBuii Moayab 1. Pi3u4HI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

KinemaTnka nocTynajisHOTO Ta KPUBOJIIHIHHOTO PYXY.

Beryn. Ilepewmimmenss, TIBHAKICTh, NPUCKOPEHHS. TaHTEHITialhbHA Ta HOpPMalbHAa CKIAIOBI
npuckopeHHs. KyToBi nepemileHHs, IBUIKICT, TPUCKOPEHHS. 3B'I30K MK BEKTOpPaMH JTIHIHHUX
Ta KyTOBUX IMBHIKOCTEH 1 mpuckopeHb. [1] Po3gim 2 §2.1; 2.2, [5] §1.1 - 1.6.

JnHnaMika moctynaibHOTO pyxy. Po6ora. Exepris.

3akoH 30epexeHHs iMmynscy. [IpuHiun peaktuBHOro pyxy. Pobota 3minHOil crnm. Kinetnuna ta
MOTCHITIAIbHA eHepTii. 3aKoH 30epekeHHs eHeprii y MexaHii. KoncepBaTuBHI Ta HEKOHCEPBATHBHI
cuctemu. [1] Po3min 3 §3.1 —3.14. [4] §2,3,4, 6,7, 8. [5] Po3min 2 §2.1 — 2.6, Po3nin 3 §3.1 —3.7.

JnHaMika 00epTamsHOTO pyXy. 3aKoHH 30epexkeHHs. ['paBiTalliiiHa B3a€MOJTisl.

[onsaTTst abcomoTHO TBepmoro Tina. OOGepTaHHS TBEPAOrO Tilla HABKOJIO HEPYXOMOi OCi, HOTO
MOMeHT iHepuii. OCHOBHHI 3aKOH AMHAMIKH 00epTaiIbHOro pyxy. KiHeTndHa eHepris TBepIoro Tina,
o obepTacThes. 3aKOH 30epeKeHHST MOMEHTY iMITynbey. [1] Po3min 4 §4.1-4.16, Po3min 5 §5.1 —
5.14.[4] §9, 10, 11; 12. [5] Po3nin 4. §4.1 —4.8.

3micToBuii Moagyab 2. MonekymspHa ¢isuka Ta TepMoguHaMika. Enekrpuka.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

PiBHsSHHA cTaHy igeasbHOTO Ta3y. MONEKyIIpHO-KIHETHYHA Teopis Traszy. Ilepmmii 3aKkoH
TepMoaHaMIKH. AiabaTHuii mporiec. PoGoTa rasy B pi3HHX mpolecax.

TepMmomuHaMigyHUN Ta CTATUCTUIHUN METOMW BUBYEHHS Til. [IoHATTS imeanpHOTO Ta3y. PiBHAHHA
CTaHy ineanbHHX ra3iB. OCHOBHE piBHSHHSA KiHETHYHOI Teopii rasiB. CepeqHs eHepris MOJEKYIIH.
MonexysipHO-KiHETUUHE TiayMadyeHHs TemnepaTypu. Cryneni BibHOCTI. Po3momin eneprii 3a
CTYNCHSIMH BUIBHOCTI. MOJICKYISIpHO-KIHETHYHA TEOpPis TEIUIOEMHOCTI TasziB. [leprmumit 3akoH
TepPMOJMHAMIKA Ta HWOTO 3aCTOCYBaHHA 1O i30mporeciB. AmiabaTuaamid mporiec. Kpyrosi,
HEOoOOpOTHI Ta 3BOPOTHI mpomecu. [IpuHIMN il TErIoBOi Ta XOJNOAWIBHOI MamwHH. [aeambHa
teroBa MamuHa Kapro ta 11 KK, AGcomorHa mkaia Temmeparyp. EaTpomis. Ipyruit 3axon
TEPMOJIMHAMIKH Ta HOT'O CTATUIHHMA 3MICT. 3B'SI30K €HTPOIIii Ta IMOBIPHOCTI CTaHy TepPMOIUHAMITHI
cuctemu. [1] Po3min 1, 2, 3; [4] §28; 29; 306 40, 41, 42 ,43, 44, 46. [5] Po3ain 9 §9.1 —9.3.

SIBuma neperocy. [Apyruit 3akoH TepMoauHaMiku. PimuHu.

Binxunennst Bix 3akoHIB igeanbHuX rasziB. CHIM TSOKIHHA Ta BiAIITOBXYBaHHS y pealbHHUX Ta3iB.
PiBusinns Ban-nep-Baanbca Ta #ioro anamiz. Kputnununii cran. XapakTepuCTHKa PiIKOTO CTaHYy.
IToBepxHeBuit map, moBepxHeBuil HaTar. Dopmyna Jlammaca. SBume 3MouyBanHsA. Kaminaspwi
spuma. [1] Yactuna I1. Po3min 2. §2.1-2.6. [4] §47, 46.

3akon Kynona. HanpyskeHicTh enexkrpuynoro nois. [loTenmian. Pyx 3apsay B eeKTpUuHOMY TIOJMI.
3akoH 30epexeHHs 3apsamy. 3akoH Kymona. Cwmrosi minii mons. IloTik BekTopa HampyKEHOCTI.
Teopema ["aycca. 3actocyBanHst Teopemu ['aycca s 00YHMCICHHS HAMPYKCSHOCTI ITOJIIB.(BUBECTH
JUTSI TUTOIIIMHY Ta ABOX IUIOIKH). PoboTa cuit enekrpocraTiuaHoro mosist. [ToTeHmian Ta MeToIu Horo
BUMIiproBaHHS. [[UpKyIsIist BeKTOpa Hanpy)eHocTi. [ToTeHIianpHIi XapakTep eIeKTPOCTATUIHOTO
moiist. [1] Yactuna II1. Po3gin 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.

Enexrpoemnuicts. KonnmencaTopu. EHeprist e1eKTpHIHOTO TOJIA.

[poBigauku Ta mienexkrpuku. Ilomapui Ta HenossipHi Monekynu. [lomspusauis opieHTamiiiHa Ta
nedopmariiiina. Bexkrop enexkrpuunoro 3minieHHs. Teopema Octporpancskoro-I'aycca st mois B
JEeKTpUKax B iHTerpanbHiid ¢opmi. Enextpoemuicts mnpoBianukiB. Kongencatopu. Enepris
B3aeMoii enekTpuaHux 3apsamis. [1] Yactuna II1. Po3gin 1. §1.20 - 1.29. [2] Po3min 1 §1.15; §1.16;
1.3; 1.20. [4] §52, 53.

Tocritianii ctpym. 3akonu Kipxroda.

Cuna ctpymy. Bekrop ryctunu ctpymy. PisHuns morenmianis, E.p.c. Ta Hampyra. 3akoH Oma B
nudepeHiianbHii Gopmi. 3akoH Oma i1 HEOTHOPIAHOT IUISHKH Ta IMOBHOro Koja. TeruioBa mist
SJIEKTPUIHOTO CTpyMy. 3akoH J[xxoynsa-Jlenna y nudepenttiansHin hopwmi. [Ipasuia Kipxroda ta ix
3acrocyBanHs. [1] Yactuna III. Po3min 2. §2.1 - 2.9. [2] Po3min 2 §2.1-2.6. [4] §58.



TemMaTHYHNH IJIAaH HABYAJILHOI AUCHHUILIIHA

HazBu 3MiCTOBHX MOJYIIIB 1 TEM KinekicTs roguu
neHHa hopma 3aouyHa hopma
TOMY YHCTI TOMY YHCHI
ol 1 II @) I I
3 5
Moayas 1
3micToBuii MoayJib 1. Di3uyHI OCHOBU MEXaHIKH.

Tema 1.' Ki“HeMaTHKa MOCTYNaJIbLHOTO Ta wlalalal-laliol - l-1-1-110
KPUBOJIIHIHHOTO PYXY.
Tema 2 Junamika noctynansHoro pyxy. Pobora. wl212120-1aliol-1-1-1-l10
Enepris.
Tema 3. I[HHaMiKa.o6evaaanoro PYXy. 3aKOHH wl212120-1al1ol-1-1-1-l10
30epexeHHs. ['paBiTauiiiHa B3aeMoIist
Pa3om 3a 3micToBuUM MoayJem 1 306 6|6 |-(12(30| -|-|-1]-130

3micToBuii MoayJb 2. MosekymspHa ¢izuka Ta TepMoanHamMika. Enexkrpuka.

Tema 4. PiBHAHHS cTaHy iA€albHOTO Tazy.
MonexysipHO-KiHeTU4HA Teopis razy. Ilepmmuit l21212

. . . -6 (12 - 1] -1|-111
3aKOH TepMOJIUHaMIKH. AJliabaTHHUI Tpoliec.
PoGora ra3y B pi3HUX mporecax.
Tema 5. HBI/II.J_Ia TEpeHOCy . Hpyruii 3akoH 2ial2al2-lelial -l -111-1n
TepMoJMHaMiku. PiguHu.
Tema 6. 3akon Kynona. HanpyskeHicTh
enexkTpuyHOro mojs. [lorenmian. Pyx 3apsaay B 12021212 -]612]|1(1|-1]-110
CJICKTPUIHOMY TTIOJIi.
Tema 7. Enextpoemuicts. Kongencaropu. Enepris la2l2121-1leli2l -1 -111- 11
€JIEKTPUYHOTO TTOJISI.
Tema 8. ITocTiitauii ctpym. 3akonu Kipxroda. 9|1 (1|1 |-]9 121 -]|-1|-111
Pa3om 3a 3micToBMM Moays1em 2 60999 |-133/]602|2|2]|-|54
Ycboro ronnH 90 [ 15|15(15| - |45(90| 2 | 2 |2 | - (84




Temn NPAKTUIHHUX 3aHATH

KineskicTs roauu

Ne
Ha3sBa temn
3/m Jenna 3aouHa
dbopma dbopma
Mopyas 1
3micToBuii Moay.b 1. Pi3UYyHI OCHOBU MEXaHIKH.

1 Kinemarnka mocTymanbHOTO i 00EpTaIbHOTO PYXY. 2

) Junamika matepianbHOi Toukd. PoOoTa cunn. 3akoHu 30epexeHHs ) )
TIPU TIOCTYIAIBHOMY PYCI.

3 JuHamika 00epTanbHOro pyXy. 3aKOHH 30epeKeHHs TpU )
o0epTalbHOMY PYCi.
Bceboro 3a 3micToBuii MmoayJb 1 6 -

3micToBuii MoayJb 2. MonekymnsapHa ¢i3uka Ta TepMoauHaMika. Enekrpuka.

PiBustHHS cTany imeansHOTO razy. OcuoBu M.K.T. [lepmmii 3axoH

4 | TepmoauHamiku. PobGora ra3y B pisHuX npouecax. AniabaTHuHui 2
mporec.

5 I[Pyrnﬁ 3aKkoH TepMoguHaMiku. Kpyrosi npouecu. Earpomist. 2
Piaunu.

6 3akon Kymnona. Hampy)keHicTh 1 HOTEHITIaN eEKTPUYHOTO OIS 2 2

7 Enextpoemuicts. Kongencatopu. Eneprist enekTpiuaHOTO MOIs. 2

8 | Mocritiamii ctpym. 3akonu Kipxroda. 1
Bceboro 3a 3micToBuii MOYJIb 2 9 2
Pazom 15 2




Temu j1a00paTOPHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTHCSI CTYJACHTAMH 3T1IHO 1HIWBIAyalbHOTO Tpadiky y 00’ eMi,
110 BIJIMOBI/Ia€ TEMATUIHOMY TUTaHY JUCITUILIIHY, Y PO3PaxyHKY 10 2 TOJWHU HA pOOOTY IS JCHHOT

dbopMu HaBYAHHSI.

Ne
Ha3Ba Temu
3/m
Moayasb 1

M-1 BumiproBaHHS NiHIHHUX pO3MipiB i Mac.
M-2 BuzHaveHHs T'yCTHHHU TBEPIOTO TiJa.
M-4 Bu3HaueHHS MOMEHTY 1HEPpIIii Tila J0BUILHOT (hOPMHU.
M-5 BuszHaueHHs MOy ISt IPYKHOCTI MaTepiaiy 3a IOTIOMOTOI0 KaTETOMETpa.
M-6 [epeBipka 3akoHY 30€peKEHHS IMITYJIbCY M 9ac yaapy Kyib.
MdD-8 BuznaueHHS TUTOMOI TEIUIOTH MapOyTBOPEHHS (KOHACHCAIII1) BOIU TIPH TEMITepaTypi KAITiHHS.

M@-9 [epeBipka 3aKOHIB igeaqbHOTO rasy.

M@®-10 | BusHaueHHS BiHOIICHHS TEIUIOEMHOCTEH JIJIS TIOBITPSL.

M®-11 | BuzHaueHHS TUTOMOI TEIJIOEMHOCTI METAITy METOJIOM OXOJIOKEHHSI.

M®-12 | BuzHauyeHHS [IBUAKOCTI BUIAPIOBAHHS PIAUHM 1 3MiHH i €HTPOMIi.

M®-13 | BusHaueHHs 3aJI€KHOCTI KOe(illieHTa TOBEPXHEBOT0O HATATY BiJl KOHIIEHTPAIlil pO3UYHHY .

M®-14 | BuzHaueHHs Koe(illieHTa MIOBEPXHEBOT'0 HATATY PiAMHU 3a JOITOMOTOI0 TOPCIHHUX Tepe3iB?

M®-15 | BuznadyeHHs koeQilieHTa MOBEPXHEBOI'O HATATY METOJOM I THATTS PIMHHU B Kamijsipi.

M®-16 | BuznauenHs koedilieHTa BHyTPIIIHBOTO TEPTS 1 cepeIHbOT TOBKHUHH BUIBHOTO MPOOITy MOJIEKYIT
TIOBITPSI METOJIOM IPOTIKAHHSA Ta3y depe3 Kamisp.

M®-17 | Buznauenns koedimienta B a3K0cTi 3a MeToioM Crokca.

M®-18 | BuznauenHs koedilieHTa B I3KOCTI PIAUHNA KAIIIPHAM BiICKO3UMETPOM MPH Pi3HUX TeMIepaTypax

M®-19 | BuzHaueHHS 3aJIe)KHOCTI B’ I3KOCTI piAMHA Bicko3uMeTpoM [ emurepa.

M-20 Busnauenns MoMeHTY iHepIii MasTHHKa MakcBeia.

M-21 BusnaueHHs MOyIs 3CyBY cTai 3a ne)opMaIli€ro KpyIeHHS.

M-22 BusnauenHs MOMEHTY iHepIIii Tijia 3a momoMoror MasTHrKa Ooepoeka.

M-23 BusHnaueHHS MBUAKOCTI IMOTHOTY KYJIi 3 TOTIOMOTO0 0aTiCTHIHOTO KPYTHIIBHOT'O MasgTHHKA.
M-24 Bu3HaueHHS 3¢MHOT'O IPUCKOPEHHS 3 JOMTOMOTOI0 MATeMAaTUYHOTO Ta 000POTHOTO MasITHUKIB.
M-25 Busznauenns xoedimieHTa TePTS 3a JOMOMOTOI0 TIOXMIIOTO MasSTHHKA.

M-26 Busnauenns npuckopeHHs BUTbHOTO TaAiHasa. (MamuHa ATByna.)

M-27 BurzHaueHHs: MOMEHTa IMITYJIbCY T4 MOMEHTA iHEpLii TipOCKoma.
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Camocriiina podora

Camocriiina poborta mnependayae MIATOTOBKY M0 JIEKUIHHUX Ta MPAKTUYHUX 3aHSTH;
caMocCTiiiHe MOTINOIeHHS 3HaHHA 32 TEMaMH AUCLUUIUTIHY; MiArOTOBKY, 0pOPMIICHHS Ta PO3paxyHOK
nabopaTOpHUX POOIT; BUKOHAHHS PO3PAXYHKOBUX POOIT; MiATOTOBKY 10 ABOX MOTOYHUX MOAYIBHUX

KOHTPOJIB; MATOTOBKY J0 €K3aMEHY.

3aBaHHs AJI5 CAMOCTIHHOI po00TH

No Bun pobotu Kinbkictb
3/ TOIUH
Jlenna 3aouHa
dbopma dbopma
Mopnyas 1
3micToBuii MoayJib 1. Di3uyHI OCHOBU MEXaHIKH.
1 [TinroroBka 10 MEKIii 1 -
2 | IligroToBKa 110 J1abOpaTOPHUX POOIT 1 -
3 | IlinroToBKa 1O IPaKTUYHUX POOIT 1 -
4 | Buxkonanus P3 9 30
Bceboro 3a 3micToBuii moayJs 1 12 30

3micToBuii MoayJb 2. MonekymnsapHa ¢i3uka Ta TepMoauHaMika. Enekrpuka.

1 [TigroToBka A0 JEKIiit 2 5
2 | IlinroToBka 110 1a00paTopHUX poOIT 2 2
3 [TinroToBKa 10 MPaKTUIHUX POOIT 2 5
4 | Bukonanns P3 15 30
5 | [ligroToBKa 0 €K3aMeHY 12 12
Bceboro 3a 3micToBuil Moy b 2 33 54
Pazom 45 84
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Po3paxyHnkoBi 3aBaaHHst
Po3paxyHKOBI 3aBAaHHSI BUKOHYIOTHCSI CTYJICHTaMH 3T1THO 1HAMBIyaJbHOTO BapiaHTy, SKHMA

BIJIMOBI/Ia€ MOPSAKOBOMY HOMEPY 31 CIIMCKY B XypHaii, B 00’emi 10 3amad 3 BIANOBIIHUX TeM

3aHATTS.
Ne Hazga Kie-
3/II KiCTh
6amis
Moayas 1
3micToBuii Moay.b 1. @i3UYHI OCHOBU MEXaHIKH.
1 | KimemaTuka moctynajabHOTO 1 00EPTAILHOTO PYyXY. 5
) Junamika matepianbHOi Toukd. PoboTa crimm. 3akoHu 30epexeHHs pu 5
HOCTYNAJIbHOMY PYCi.
3 | Aunamika o0epTanbHOTO PyXy. 3aKOHH 30€peKeHHs IPU 00epTaIbHOMY PYCi. 5
3micToBuii MoayJb 2. MonekyinsipHa ¢i3uka Ta TepMoanHamika. Enexkrpuka.
PiBusiHHA cTany ineanpHOro razy. Ocuosu M.K.T.
4 | Ilepmuii 3ak0oH TepMoanHaMiki. PoboTa ra3y B pi3HHX npouecax. AniabaTuaHui 5
npolec.
5 | Apyruii 3akon TepmoauHamiku. Kpyrosi mporiecu. Entpomnis. Pigunu. 5
6 3akon Kynona. Harmpy:keHiCTh 1 MOTEHIia) eIeKTPUYHOTO TOJIS. 5
Enextpoemnuicts. Konaercaropu. EHeprist e1eKTpUYHOTO MOJIS.
Bceboro 3a moayan 1 30

6. MeToau HaBYaHHSA, 32CO00U TIarHOCTUKHU Pe3yJibTATiB HABYAHHS
Ta MEeTOAH iX IeMOHCTPYBaHHS

Meroau HaBYaHHS: MTOSICHIOBAIBHO-UTIOCTPATUBHUM, MPOOJIEMHUA.

VY mpotieci OCBOEHHS TUCIMILIIHY 3100yBay Mae:

— BUKOHATH I'SITh OKPEMUX 3aBJaHb Ha JJaOOpaTOPHOMY OOJIaJHAHHI 3TIHO 1HAWBITYaIbHOTO
rpagiky BUKOHAHHS JJa0OpaTOpHUX podiT; 0hOpMUTH HANepOBU aHATITUYHUHN 3BIT Y BiIMOBIIHOCTI
710 WX 3aBJIaHb Ta MPEJCTaBUTH Ha PO3IJISA]l BUKJIAAauy, SKHH OLlIHIO€ BUKOHAHHS KOKHOT poOOTH Ta
Ha OCHOB1 YCHHX BIJIITOB1/IeH BU3HA4Ya€ PiBEHb PO3YMIHHSI BUKOHAHOT pOOOTH, TOOTO 11 3aXUCT;

— BUKOHATH 6 pO3paxyHKOBHX 3aBJaHb 3TIHO CBOTO BapiaHTy; OMOPMHUTH MarnepoOBHMA
PO3paxyHOK 3aJa4 Ta MPeICTaBUTH Ha PO3IJIA]l BUKJIAauy, SKHI OI[IHIOE€ BUKOHAHHS KOXKHOT pOOOTH
Ta Ha OCHOB1 YCHHX BIJINTOB1/Iei BU3HAUYaA€ PIBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO 11 3aXUCT;

— CKJIACTH €K3aMEH Y BUIJISI/II MUCHbMOBOTO MiICYMKOBOTO MOAYJIBHOTO KOHTPOJIBHOTO 3aX0/Y,
KM BKJIIOYA€E B ceOe TECTOBI 3aBJaHHA 3 TEOPETUYHUX 3HAHb Ta BUPIMICHHS TPHOX MPAKTUYHUX
3a]a4; Ha MiArOTOBKY HajgaeThesl 80 XBUIMH.
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7. @opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHSI CTyIeHTa OLiHI0IThCA 32 100-06a1bHOI0 CHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OIliHKa HAaBYAJBHOI'O KypCy BKIIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOIIIO i
OILIIHKY 3aKJIIOYHOTO €K3aMeHY. Y KOKHOT'O KOMIIOHEHTa CBOSl YaCTKa B 3arajibHiil CUCTEMI OIIIHOK.
VY mpoMDKHUX OLIHKaxX CTyAeHT Moxke HaOpatu 60 OamiB. IluTomMa Bara 3akIIOYHOTO ICIIMTY B
3araipHii cucteMi omiHoK — 40 GaniB. [IpaBo 3maBaTu 3aKIIOYHUIN ICTIUT JAETHCS CTYIACHTY, SIKiH 3
ypaxyBaHHSIM MaKCUMaJbHUX OaJliB MPOMDKHHX OIIHOK Habupae He MeHmie 40 Ganis. [lizcymkoBa
OIlIHKA HaBYAJBLHOTO KYPCY € CYMOIO POMDKHHX OIIIHOK 1 OIIIHKU €K3aMEHY.

[ToTouHMii KOHTPOJIH Tepeadadae OMIHIOBAHHS TEOPETHUYHOI IMIATOTOBKU 3700yBadiB BHIIOi
OCBITH 13 3a3Ha4eHOl TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK TIiJ 4YaC BUKOHAHHS 3aBJIaHb
1a00paTOpPHUX POOIT.

3apaxyBaHHSI KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JIOCSITHEHHS pe3yJbTaTiB,
sarmanoBannx PITH]I, mo BupakaeThCs B OMHIN 3 MO3UTHMBHUX OLIHOK, MepeadadyeHNX YMHHHM
3aKOHOJABCTBOM.

DopMH KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
Kpurepii oniHioBaHHSI BUKOHAHHSA J1A00PATOPHUX POOIT

3n00yBay Mae BUKOHATH I SITh TAOOpaTOPHHUX POOIT 3TiIHO iHAMBIyadbHOTO rpadiky. Koxxna
nabopaTtopHa pobota (JI/p) omiHrO€TbCs MakcuMyM y 6 OamiB. 3arajgoM 3a j1abopaTtopHi poOOTH
MO>KHa OTpuMaTH MakcumyM 30 OGaiB.

JI/p Kpurepii oniHioBaHHA
PoboTta BukoHaHa y BCTAaHOBIICHHH TepMiH. BikoHaHa caMOCTiiHO, YiTKO c(OpPMYIIbOBaHI Lii,

3aBJaHHA Ta TINOTE3a JOCHIKCHb. 3aCTOCOBYBAJIUCS KOPEKTHI METOAM OOPOOKH OTpUMAHHX
pe3yibTaTiB. Y BUCHOBKAX MpOBeIcHA KOPEKTHA IHTEpIpeTallis pe3yibrariB. Hajgani moBHi ycHI
BIIMOBi/l Ha 3aMUTaHHSA (3T1AHO METOAMYHHUX BKa3iBOK) CTOCOBHO TEOPETHYHHX OCHOB pOOOTH.

Pobora BUKOHaHA y BCTAaHOBJICHHI TepMiH. BukoHaHa caMOCTIHHO, YiTKO chOpPMyIIbOBaHI IIii,
3aBJaHHA. 3aCTOCOBYBAJIMCS KOPEKTHI METOAN 0OpOOKH OTPUMAHKX PE3yJIbTaTiB. Y BHCHOBKax
NpoBe/leHa KOPEKTHa iHTepHpeTauis pe3ynsTariB. Hagani MoBHI yCHI BiANOBiAI Ha 3alUTaHHS
(3rigHO METOAMYHUX BKa31iBOK) CTOCOBHO TEOPETHYHHUX OCHOB POOOTH.

PoGora BukoHaHa y BcTaHOBJICHMI TepMiH. BiukoHaHa caMOCTIHiHO. 3aCTOCOBYBAIINCS KOPEKTHI
METOJH OOpPOOKHM OTPUMaHHX pEe3ybTaTiB. Y BHCHOBKaX IpOBEICHA KOPEKTHA IHTEPIIPETAIIis
pesynbTaTiB. Hamani HEMOBHI YCHI BIANOBiAI Ha 3amWTaHHS (3TiTHO METOIUYHHX BKa3iBOK)
CTOCOBHO TEOPETUYHUX OCHOB pOoOOTH.

Po6oTa BukoHaHa y BcTaHOBJICHHH TepMiH. CTyIC€HT BUKOHYE JIA00paTOPHY pOOOTY 3TigHO 3
3 IHCTPYKLI€IO; B LJIOMY IPaBHIBHO CKIAJA€ 3BIT Ta pOOUTH BUCHOBKU. CTyIEHT BiIMOBIISAETHCS
HaJaBaTU BiJNIOBIi/li HA YCHI 3aIlIUTaHHS.

Po6oTa BuKOHaHA 3 TOPYIICHHSM BCTAHOBJICHUX TepMiHiB. CTYJIEHT BUKOHYE Ta00OpaTOpHY
poOOTY 3riIHO 3 IHCTPYKIIi€I0; CKIAJCHUHN 3BIT MICTHTh HETOYHOCTI Y BUCHOBKAX Ta IMTOMILIKH.
Hanani HermoBHI yCHI BIATIOBiNI HA 3alUTaHHS (3T1IHO METOIUTHUX BKa31BOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

PoGorta BiKOHaHA 3 TOPYIICHHSIM BCTAHOBJICHUX TepMiHiB. CTyJIEHT BUKOHY€E 1a00paTOpHY Mij
1 KEpiBHUIITBOM BHKJIaa4a; CKJIAJCHUH 3BIT MiCTUTh HETOYHOCTI Y BHCHOBKaX Ta IMTOMIJIKH.
CTyneHT BiIMOBIISIETHCS HaaBaTH BiITOBI I HA YCHI 3aITUTAHHS.

0 Pobota He BukoHYyBanacs

Maxcumanvua oyinka cmyoenma 3a oanuii komnonwenm npozpamu 30 6anie (5 pobim no 6 6anis).
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Kpurepii oniHioBaHHSI BUKOHAHHSA PO3PAaXyHKOBHX 3aBJAaHb (1eHHa ¢opma)

3n00yBau JeHHOiI (OpMHM HaBYAaHHS Ma€ BHKOHATH WIICTh PO3PAXyHKOBUX 3aBJaHb, IO

HapaxoBYyIOTh B €001 7 3aaay, 3riHO iHAMBIgyanbHOro rpadiky. KoxHna po3paxyHKoBe 3aBIaHHS

(P/3) ouintoeTbcs MakcuMyM y 5 OamiB. 3arajgoM 3a po3paxyHKOBI 3aBJaHHS MOXXHAa OTpUMATH

makcumyM 30 Gautis.

P/3

Kpurepii oniHioBaHHs

Pobota BukoHaHa y BcTaHOBIeHHH TepMiH. CTYICHT caMOCTIHHO BH3HAYa€ THII 33124 1
patioHanbHO po3B’s3ye ii. Moske po3B’s3yBaTH KOMOIHOBaHi 3a1a4i. 3BiT BiAMoOBigae
BCTAHOBJICHHM BHMOTAM.

PoGora BuKoHaHA y BcTaHOBICHHM TepMiH. CTYICHT pallioHaIbHO pO3B’A3ye 3amaui. Moxke
po3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiAOBI1a€ BCTAHOBJICHAM BUMOTaM.

PoboTa BMKOHaHA 3 HOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTyIEHT HABOAMTH IOTPIOHI
hopmynu. Po3B’si3ye 3a71ady KOPUCTYIOUHCH anropuTMoM. CKIIaieHuH 3BIiT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMUIKH

PoboTa BuKOHAHA 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTH MOTPiOHI
¢dopmyn. Po3B’s3ye 3a1ady 3 HOMHIKaMU.

CTyaeHT cKiajae CKOPOUYeHY YMOBY 3a/1adi, pOOUTH OOYHCIICHHS JIUIIE 38 TOTOBOIO
hopmyIIoI0.

CryneHT He po3B’s3ye 3aaadi.

Maxcumanvua oyinka cmyoenma 3a oanuti komnonenm npoepamu 30 b6anie (6 pobim no 5
banis).

Kpurepii oniHiOBaHHSI BUKOHAHHS KOHTPOJILHUX 3aBaHb (3a04Ha (popMa)

CTyneHTH 3a04YHOTO BiJJIJICHHS BHUKOHYIOTH JBI KOHTposibHI pobotu (K/p) 3rimHO

1HMBIIyaIbHOTO BapiaHTy, SIKUH BIAMOBIAA€ MOPSIKOBOMY HOMEPY 31 CIIUCKY Y JKypHAJIi, B 00’ eMi

12 3amad 3 BIAMOBITHUX TEM 3aHATTS HAa OAHY KOHTPOJIbHY pOOOTY.

K/p KpuTepii oniHIOBaHHSA

Pob6ora BukoHaHa y BcTaHOBIICHUH TepMiH. CTyIEHT CaMOCTIHHO BH3HAYA€E THII 3aa4i 1

27 parioHaIbHO po3B’s3ye ii. Moxe po3B’s13yBaTn KOMOIHOBaHi 3ajad4i. 3BiT BiJIOBIa€e
BCTaHOBJICHUM BHUMOTaM.

24 PoGota BuKoHaHa y BcTaHOBIEHUH TepMiH. CTYACHT palioHaIbHO po3B’s3ye 3a1adi. Moxe
pO3B’sI3yBaTH KOMOIHOBaHI 3aad4i. 3BIT BIANOBIJa€ BCTAHOBIICHUM BUMOTaM.
Po6ota BukoHaHA 3 TOPYIIEHHSM BCTAHOBJICHUX TepMiHiB. CTYIEHT HABOIUTH MOTPIOHI

16 dhopmymu. Po3B’sa3ye 3a1ady KOPUCTYIOUUCH anroputMoM. CKITaieHuH 3BIT MiCTHTD
HETOYHOCTI Y BUCHOBKAaX Ta MOMUJIKH

] PoGota BiKOHaHA 3 MOPYIIEHHSIM BCTaHOBIIEHUX TepMiHiB. CTYA€HT HaBOJUTDH HMOTPiOHI
¢dhopmynu. Po3B’s3ye 3a7ady 3 MOMITKAMHU.

4 CryIeHT ckiiafiae CKOpoueHy YMOBY 3a/1ai, pOOUTh 00UHCIIEHHS JIMIIE 32 TOTOBOIO
(hopmyIioro.

0 CryneHT He Po3B’s3ye 3a1aui.
Maxcumanvua oyinka cmyoenma 3a 0anuti komnonenm npozpamu 54 oanie (2 pobomu no 27
oanis).
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Kpurepii oniHIOBaHHA eK3aMeHYy.

3n00yBay Mae BIJMOBICTH Ha II'SIThb TECTOBUX 3aBJaHb 3 TEOPETHYHUX 3HAHb 3 YITKUM
MTOSICHEHHSIM Ta BUPIIIUTH TPU MPaKTU4HI 3a7a4i. Ko)kHa BiZIIOBIIb HA TECTOB1 3aBAaHHS OIIIHIOETHCS
MakCUMyM y 2 OaiiB, BUPILICHHS KOXHOI MPakTU4HOI 3axaui — y 10 GamiB. 3arasiom 3a ek3aMeH
MOXXHa OTpUMaTu Makcumym 40 Oais.

Te]:ii':i":lﬁ’;;ﬂ Kpurepii oniHioBanHs Ha eK3aMeHi
2 Binmoins Hajgana MpaBmiibHA 3 YiTKUM MOSICHEHHSIM.
1 Bianosinp npaBuiibHa, ajte 6€3 OSICHCHHS.
0 Bianosinp He HamaHa B3aram ad00 HETPaBIIIBHA.
Maxcumanvua oyinka cmyoenma 3a 8ionogiov na ycui numanna 10 oanie (5 numans
no 2 6anu).
Pimenns
NPAKTHYHOI KpuTepii oniHioBaHHS1 HA eK3aMeHi
3apaui
PimeHHst mpencTaBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAIFOHKOM Ta IMOSCHEHHSMH,
10 MPaBUIILHO BUKOHAHO MEPEBEICHHS OMHUIIE po3MipHOCTI B Cl, BinoBins npaBuiibHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3UYHOI BEJTMYHHU.
PimeHHst mpencTaBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAIFOHKOM Ta IMOSCHEHHSIMH,
9 MPaBUJILHO BUKOHAHO MEPEBEICHHS OMHUIIE po3MipHOCTI B Cl, BinoBins npaBuiibHA,
HeTIPaBUILHO BUKOHAHO JOBEIACHHS PO3MIPHOCTI (Pi3MIHOT BEIMIUHHU.
2 Pimennst mpencrasieHe y BUTIAAI (popMysi, TIPaBUIIBHO BUKOPHUCTAHUX, 3 UITKHMH
MaJIOHKOM, ajie 0e3 MOsSCHEeHb, BiIOBIIb IPaBUIbHA.
PimieHHst mpencTapieHe MOBHE, 3 HEYITKUM MATIOHKOM Ta TOSICHEHHSIMH, OJHHUIID
7 PO3MIpHOCTI TIPAaBMWIIBHO BHWKOHAHO mepeBeneHHs B CI, BimmoBims mpaBuibHA, HE
BHUKOHAHO JIOBEACHHS PO3MIPHOCTI ()i3WYHOI BETHYUHU.
6 PimenHss mpencTaBiieHe TOBHE, KOPEKTHE, 3 UITKHUMH ITOSCHEHHSMH, BIiIIOBIIH
HETpaBUIIbHA Y 3B'SI3KY i3 MOMUIIKAMH MPH BUKOHAHHI PO3paxyHKiB.
Pimenns mpencraBieHe y BUIISAI (OpMYJ, MPaBWILHO BUKOPHCTAaHUX, alie 0e3
5 MOSICHEHB, BITOBIAL HEMPaBWIIbBHA y 3B'A3KYy 13 TOMHJIKAMHA TIPH BHUKOHAHHI
PO3paxyHKiB.
3 Pimenns npexncrasneHe y BUMIsIAI (GopMyd, OUIBII HDK HANoOJOBUHY, HE MPAaBUIBHO
BHKOHaHO TiepeBeaeHHs B Cl, BiAMOBI b HEpaBUIIHHA.
) PimenHs mpenacTaBiicHe HEMOBHE Y BUIVILIAL (OPMYT 3 HEUITKUM IOSCHEHHSM,
TIpaBUJIbHA BiAMOBIiAH BiACYTHSI.
| PimieHHst mpezcraBiacHe HEMOBHE, OLIBII HIXK HAMOJOBUHY, MPaBHJbHA BIIIOBIIHL
BiJICYTHS.
0 Pimenns He mpencTaBiieHe B3araji ab0 HEMOBHE, MCHII HiXK HATIOJIOBUHY.
Maxcumanvua oyinka cmyoenma 3a 3aoa4i 30 6anie (3 3adaui no 10 6anis).
®opMa KOHTPOJIIO MakcuMabHa KUIbKiCTh 0aJ1iB
Henna dhopma 3aouna ¢popma
BukoHaHHS po3paxyHKOBHX 3aBJIaHb 6x5 =30 6anu 2x27 = 54 GaniB
Bukonanns nabopaTopHuX poOiT 5x6 = 30 GauiB 1x6 = 6 GaniB
Bceboro 60 60
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8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

Jlenna gopma 3aouHa ¢popma
Kinekic Bua pobotu Kinekic
Bun pobotu Tb Tb
OaniB OauiB
Moayas 1
T1 PospaxyHkoBe 3aBnaHHs, 1
nabopaTopHa pobora M-1
3M1 | T2 | Po3paxyHKOBe 3aBJaHHS 5 Kontpora pobora I 27
PospaxyHkoBe 3aBiaHHs,
T3 11
nabopaTopHa poboTa
T4 | JlabopaTopHa poboTa 6
TS5 | Po3paxyHkoBe 3aBIaHHs 5
M2 | Té Po3paxyHkoBe 3aB1aHHS, 1 JlaGopaTopna poboTa, 33
nabopaTopHa poboTa Kontponbna pobora 2
T7 | Po3paxyHkoBe 3aBIaHHS 5
T8 | JlabopaTopna poboTa 6
Hincymxosuit Ex3amen 40 Ex3zamen 40
KOHTPOJIb
Cyma 100 100
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9. IHCTpYMEeHTH, 00JIaITHAHHSA TAa MPOrpaMHe 3a0e3nevYeHHs], BUKOPUCTAHHSA SIKUX Mepeadavyae

HABYAJIbLHA JUCUHUILIIHA
1. OnopHuii KOHCIIEKT JIEKLIH 3 AUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTi.
2. MeToau4HI BKa3iBKHU Ta 3aBJaHHs J0 BUKOHAHHS 1HAMBIAyaIbHHUX Ta 1a00paTOpHUX pOOIT 3

TUCLUIUTIHU B €IEKTPOHHOMY BapiaHTi.

10.

11

12.

13.

14.

15.

16.

3. JlaGopaTopii 3 yuboBUM 00JIaHAHHSIM.
4. HaB4asibH1 MOCIOHUKY 715 1HIMBIAyaIbHOT pOOOTH CTYACHTIB 3 KYpCy (Pi3HUKH.
5. JlekiitHi AeMOHCTpaIIii.

10. PexomengoBani qpxepesia ingopmanii
OcHoBHa JiTepaTypa

. Kyuepyk, I. M., 3aransauii kypc ¢izuku / I. M. Kyuepyk, 1. T. 'op6auyxk, I1. IT. JIynuk. - 1. [ —

K.:,,Texnika”, 2001. — 536 c.

Kyuepyk, I. M., 3aransuuii kype ¢izuku / I. M. Kyuepyk, I. T. I'op6auyk, I1. I1. JIymuk. - T. I —
K.: ,Texnixa”, 2001. — 452 c.

. Kypc ®i3uku : migpyunuk / 1. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pen. Jlonatuacekoro., JIbBiB,

2003. - 560 c.
dizuka g yHiBepeuteTis : [liapyunuk / I[1. M. Bonosuk. K.: , ,ITlepyn”, 2005. — 864 c.

. Mexanika. MonekymsipHa ¢izuka Ta Tepmoaunamika : HaBu. nmocionuk / T. b. Tkauenko, M. L.

VYkpainens, B. B. Kaninin, A. 1. Pubanka, A. B. besyrnuii, A. 1. Kozaps, C. 1. Mensnuk, B. O.
Macnosa. Xapkis : XTYPE, 2001. — 106 c.

Hinyx, JI. 1. 3aranbHa ¢izuka. Enextpuka ta marnetusm : niapyunuk / JI. J. {igyx — TepHomins:
«ITigpyunuku i mocioaukm», 2020. — 464 c.

bymoxk, I'. ®@. Kypc ¢izuku : HaBu. mociOHuk. Y 2 kH. KH. 1. ®Di3u4Hi OCHOBM MEXaHIKH.
Enexrtpuka i margetusm / I'. ®@. bymok, B. B. JleBaunoscbkuii, I'. @. IliBens. — 2-re Bug. — K. :
JIuGins, 2001. — 448 c.
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