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BCTYII

Anomauin

IIpoepama niocomosku baxanaspie cnemianbHOCTi "G5 Enekmponika, enekmpouHi KOMyHIKayii,
npunadobyoyeanns ma  padiomexnika" — Tiependavdac  0B80N0O0IHHA  20NOBHUMU — MemoOamu
@dyHOameHmanvHux ma NPUKIAOHUX HAYK, MAMEMAMUYHO20 Ma KOMN IOMEPHO20 MOOeN08aHHs,
83AEMOOII0 CMYOeHmie ma BUNYCKHUKIE 13 KOHMPOIbHO-8UMIDIOSATIbHUMU NPUNAOAMU, CYYACHUMU
padiomexHiuHuMU 3acobamu MOHImopuney ma saxucmy ingopmayii. Tomy ompumanus 6a306anux
sHaub 3 oucyuniinu "@izuxka 1", sKka eusuae OCHOBHI NOHAMMS MA 3AKOHU NPUPOOU, NPUHYUNU
pobomu MexawiyHux cucmem ma OCOOAUBOCHI BUMIPIOBATLHUX NPUNAOIE, MEMOOU BUMIPIOBAHHSA
Di3uYHUX BENUYUH € 8A2OMOIO CKIAO0BOI0 Y NI020MOosYi paxisyis.

Jucyunnina "@izuxa 1" € Hegio eMHOI0O HaCMUHOW POPMYBAHHS 3A2AbHUX KOMNEHMHOCMeEl Y
¢opmi 3HamHA ma po3yMiHHA npeOMemHoi obnacmi ma po3yMiHHA NPO@eciuHoi OisiibHOCHI,
30amHOCMI 3ACMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 6UUMUCA | 080]100i6aMU CYUACHUMU
SHAHHAMU, 6MIHHA CcmMasumu ma eupiutygéamu npoodnemu. JJucyuniina pospaxo8aHa Ha CmyoeHmis,
AKL ompumanu 0a308i 3HAHHSA 3 3a2AbHO20 KypCy Qizuxu, Ximii ma euwoi mamemamuxu.

Knrwowuosi cnoea: ¢isuxa, ¢izuuna  eenuuuma, Mexamika, MOAeKVIApHA  (hi3uKa,

enekmpocmamuka.

Abstract

The program of training a bachelor on specialty "G5 Electronics, electronic communications,
instrument engineering and radio engineering " involves learning the main methods of fundamental
and applied sciences, mathematical and computer modeling, as well as the interaction of students
and graduates with control and measuring devices, modern radio equipment for information
monitoring and protection. 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 1" 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 ability to
state and solve problems. The course is designed for students who have acquired a basic knowledge
of a general course in physics, chemistry and higher mathematics.

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



1. Onuc HaBYAJILHOI AUCIHUILIIHA

HaiiMenyBaHHS TOKa3HUKIB

["ammy3pb 3HaHB, CHEIIATBHICTD
(ocBiTHS TIpOrpama), OCBITHIM
piBEHB

XapaKTepUCTUKaA HaBYAIbHOI
JUCHUILTIHA

neHHa ¢popma | 3aouHa popma

HaBYaHHA HaBYaHHA

Kinpkicts kpemutiB - _3  *

Monynis — 1

l"anmy3p 3HaHBb:

G Imxenepis, BUpOOHUIITBO Ta

O06o0B's13K0Ba

Pik miaroroBKu:

3MICTOBUX MOJYJIB — 2 Oy 1iBHULITBO 1 1
Cemectp
http://www.nuos.edu.ua/ ) )
CriermiaibHICTh: 1 1
G5 EnexrtpoHika, eIeKTpOHHI Tlexuiit
. KOMYHIKallii, mpuiago0yayBaHHs
IHzml.amya.ane HayKOBO- Ta pagioTeXHiKa 15 rox. 2 rof.
OCJIi/THE 3aBIaHHS X 3 5
Ao & [IpakTruHi, ceMiHapChKI
He Tiepe0adeHo
. 15 ron. 2 rop.
OcBiTHA nporpama: g !
3arasibHa KiIbKICTb TenexomyHiKarTii JlaGopaTopHi
roaun _90.
A 2 15 ron. 2 ron.

TwKHEBHUX TOANH I
JeHHOT pOpMHU HaBYAHHS:
ayIUTOpHUX — 3 ;

caMocCTiifHO1 poOoTH
cTyaeHTa — 3

OcBiTHIii piBeHb:

nepumii(0akanaBpcbKuii)

CamocriifHa po6oTa

45 ron. 84 rox.

[auBiMyanbH1 3aBIaHHS: - TO/I.

Bug koHTpoIO0: eK3ameH

dopMa KOHTPOJIIO: TUCBMOBA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA

Po6oua mporpama HapuanpHOi aucuururiak "®izuka [" ckimageHa BIAMOBIIHO O OCBITHBO-
npodeciiiHOl mporpamMu MIATOTOBKM  3400yBaviB  BHUINOI OCBITH CTyINeHs OakaiaBpa 3a
cnerianpHicTIO G5 EnexTponika, eJIeKTpOHHI KOMYHIKaIlii, Mpuiaago0yayBaHHs Ta paaiOTeXHIKa.

Mertoto BUBUEHHS HaBYaIbHOI quciuiuiiny "@izuka [" € hopmyBaHHS y CTYIEHTIB BiJIMOBITHO
710 OCBITHBO-TIPOGECIHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:

Inmezpansha KoMnemenmHicnb:
(IK) 3patHicTh poO3B’sA3yBaTH CHEIlali3oBaHI 3aja4l Ta TMPaKTHYHI MpoOJieMH Yy Talysi
TEJIEKOMYHIKAIlil Ta paJlOTEXHIKA a00 y Mpolieci HaBYaHHsI, [0 Mepeadavae 3aCTOCYBaHHS MTEBHUX
Teopiil Ta METOAIB BINMOBIIHOI HAyKH 1 XapaKTEPU3YEThCS KOMIUICKCHICTIO Ta HEBHU3HAYEHICTIO
YMOB.

3aeanvri KoMnemenmHoCcmi:
3K1. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS Y TIPAKTUYHKX CUTYAITISIX.
3K2. 3HanHs1 Ta pO3yMIHHS IPEIMETHOI OOJIACTI Ta PO3YMIHHSI IPO(ECIHOI JTiSUTHHOCTI.

3K6. 3narHicTb BYUTUCS 1 OBOJIOIIBATH CyYaCHAMU 3HAHHSMHL.

3. IlepenymoBH Aj1s1 BUBYEHHSI JUCHUIIIHA

[lepemymoBamu Il BUBYEHHS MAWCHUIUIIHUM € paHillle BUBYCHA JuciuIuriHa '"Buima
Marematuka" — nudepeHiianibHe Ta IHTerpaibHe 0OUMCIICHHS, PSAN; OCHOBHI TTOHATTS Ta 3aKOHU 3

IIKUTBHOTO Kypcy (i3HKH; IesKl MOHATTS Ta 3aKOHU 3 Kypcy “Ximis”.

4. OuikyBaHi pe3yJIbTaATH HABYAHHA

BuBueHHs HaBUaIBbHOT NUCHIMILTIHU Tiepeadadae GOpMyBaHHS Ta PO3BUTOK Y CTYJICHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:
—IIPH13. 3acrocoByBatu (pyHIaMEeHTaJIbHI Ta MPHUKIATHI HAyKd JUIS aHali3y Ta po3poOKu

MIPOIIECIB, IO BiI0OYBAIOTHCS B TEICKOMYHIKALIMHUX Ta PAiOTEXHIYHUX CUCTEMaX.



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Moayas 1.

3micToBuii Moayab 1. Di3udHI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

KinemaTuka 1mocTymagsHOTO Ta KPUBOJIIHIHHOTO PYXY.

Beryn. IlepemimieHHs, IIBHIKICTh, NPUCKOpEHHS. TaHreHIlialbHA Ta HOpMalbHA CKJIaJIOBI
npuckopeHds. KyToBi mepeMinieHHs, IIBUIKICTh, TPUCKOPEHHS. 3B'SI30K MK BEKTOpaMH JIIHIHHAX
Ta KYTOBUX IMIBHAKOCTEH i mpuckopeHb. [1] Po3mim 1 §1.3; 1.4; 1.5; 1.6.

JuHamika nmoctynaibsHOro pyxy. Podora. Exepris.

3akoH 30epexeHHs iMmynscy. [Ipuniun peaktuBHOrO pyxy. PoboTa 3minHOi cum. Kinetnuna ta
MOTEHIIIajJIbHA eHeprii. 3aKoH 30epeKeHHs eHeprii y MexaHiil. KoHcepBaTHBHI Ta HEKOHCEPBATHBHI
cuctemu. [1] Po3min 2 §2.6; 2.7; 2.8. Po3min 3 §3.2; 3.3; 3.4; 3.5; 3.1. [4] §2,3.,4,6,7.8.

Junamika obepTanbHOro pyXy. 3akoHH 30epekeHHs. | 'paBitaniiina B3aeMomis.

[TonsaTTss abcomoTHO TBepmoro Tiia. OOepTaHHS TBEPIOTO Tijla HABKOJIIO HEPYXOMOi oOci, Horo
MoMeHT iHeprii. OCHOBHHMIA 3aKOH IWHaMIiKHd oOepTalibHOTO pyxy. KiHeTHdHa eHepris TBepIoro
Tija, M0 00epTaAEThCsI. 3aKOH 30epeKCHHS MOMEHTY iMmyibey. [1] Posmin 4 §4.1-4.4; 2.9. [4] §9,
10, 11; 12.

3micToBuii Moayab 2. MosekysipHa (izuka Ta TepMoauHamika. Enxexrpuka.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

PiBHsiHHS cTaHy ifeanpHOro rasy. MoJeKkymapHO-KiHeTH4YHa Teopis razy. [lepmmii 3akoH
TepMOJMHAMIKH. AiabaTHuii mporec. PoGoTa rasy B pi3HUX mpoliecax.

TepmonuHaMidYHUN Ta CTATHCTHYHUN METONW BUBYCHHSA TiJl. [IOHATTS imeanpHOTO Ta3zy. PiBHSIHHS
CTaHy igeanbHUX ra3iB. OCHOBHE piBHSHHS KiHETHYHOI Teopii rasiB. CepeqHst eHepris MOJEKYJIH.
MorekynsapHO-KiHETHUHE TiayMadeHHs Temneparypu. CrymeHi BinmbHOCTI. Posmoxin eneprii 3a
CTYTICHSIMHU BUIBHOCTI. MOJEKYIIpHO-KIHETHYHA TEOpis TEIUIOEMHOCTI Ta3iB. Ilepmmii 3akoH
TePMOJAMHAMIKA Ta WOTO 3acTOCYBaHHS 1O i3omporieciB. Amiabatnunuii mpomec. Kpyrosi,
HEOOOPOTHI Ta 3BOPOTHI mporecu. [IpuHOun Aii TEruIoBoi Ta XOJOMWIBHOI MalnHH. [xeanbHa
teroBa mammHa Kapno Ta ii KK, AGcomoTrHa mkana temneparyp. Earponis. [Jpyruit 3akon
TEPMOJAMHAMIKA Ta HOTO CTaTWYHUH 3MIiCT. 3B'I30K eHTpommi Ta IMOBIPHOCTI CTaHy
TepMoauHamiuHi cuctemu. [1] Po3min 13, 14, 16, 17 §13.1; 14.1; 14.3; 14.6; 14.7, 16.6; 16.7; 16.8;
[4] §28; 29; 300 40, 41, 42 ,43, 44, 46.

SIBuma neperocy. [Apyruit 3akoH TepMoauHaMike. PimuHu.

Bigxunenns Bix 3aKkoHIB imeanbHUX Ta3iB. CwiM TSOKIHHS Ta BiAIITOBXYBAaHHS Y PEabHHUX Ta3iB.
PiBusinns Ban-nep-Baanbca ta #oro anamiz. Kputnunuii cran. XapakTepucTHKa PiIKOTO CTaHY.
[ToBepxueBuit map, moBepxHeBuii HaTsar. Dopmyna Jlammaca. Ssumie 3MouyBanns. Kamimspai
serma. [1] Po3min 17, 18, 19. §17.1-17.6; 19.1; 19.2; 19.3; 19.4; 19.5; [4] §47, 46.

3axoH Kynona. Hanpysxenicts enexkrpuanoro nois. [lorenuian. Pyx 3apsay B eleKTpUIHOMY MO
3akoH 30epekeHHs 3apsany. 3akoH Kymona. CunoBi minii momns. IToTik BekTOpa Hampy»KEHOCTI.
Teopema I"aycca. 3actocyBanHs Teopemu ['aycca st 0OYMCIICHHS HAMPYKEHOCTI MOIB.(BUBECTH
JUIs TUIOLIMHU Ta JIBOX IUiomuH). PoGoTta cun enektpocratuyHoro mons. IloreHuian Tta meToan
Horo BumiptoBaHHA. LlupKymsimis BekTopa HampykeHocTi. [loTeHIianbHUN — XapakTep
enexrpocratugHoro most. [2] Posmin 1 §1.1; 1.2; §1.3; 1.4; 1.5; 1.7; 1.10; 1.11. [4] §48, 49, 50.

Enexrpoemnuicts. Konnencatopu. EHeprist eeKTpHIHOTO TOJIS.

[IpoBigauku ta pienexktpuku. llomspHi Ta HenmomsipHi Monekyiu. Ilomspusamis opieHTamiliHa Ta
nedopmariitna. Bekrop enexrpuanoro 3MmimeHHsA. Teopema Octporpaachkoro-l'aycca s momis B
TieJIeKTpUKax B iHTerpanbHiN dopmi. EnxexrpoemHuicts mpoBimamkiB. Konmencatopu. Enepris
B3aeMoii enekTpuaHmX 3apaiB. [2] Pozmin 1 §1.15; §1.16; 1.3; 1.20. [4] §52, 53.

[ocriitanii ctpym. 3akonu Kipxroga.

Cuna ctpymy. Bektop ryctuau ctpymy. Pisaur morenmiani, E.p.c. Ta Hampyra. 3akon Oma B
mudepenuianbHiil Gopmi. 3akon OMa I HEOAHOPIAHOI JUISTHKK Ta MOBHOTO Koina. TemoBa ais
EJIEKTPUYHOro cTpyMmy. 3akoH J[xoyns-Jlenna y audepenuianshiii hopmi. [IpaBuna Kipxroga ta
ix 3actocyBanHs. [2] Po3min 2 §2.1-2.6. [4] §58.



TemMaTHYHNH IJIaH HABYAJILHOI AUCHHUILIIHA

HazBu 3micTOBUX MOJTYITIB 1 TEM

KinbkicTe ronua

JeHHa Gopma

3a04Ha popma

Yy TOMY YHCIT Yy TOMY YHCITI
ol| 1 II o) JI II
5 | 8 :
Monayas 1
3micToBuii MoayJib 1. Di3udHI OCHOBH MEXaHIKH.

Tema 1. KinemaTka nmocTynajibHOTO Ta

L (2212 (-14(9(1|-1]-1|-18
KPHUBOJIIHIHHOTO PYXY.
Tema 2 JnHamika moctymansHOTO pyXxy. Pobora. wlalal2l-lal1tl-111-1-l0
Enepris.
Tema 3.ﬂHHaMlKa.06eI');[aJ'ILHOFO pyXy. 3aKoHH wla2l2120-1alwol-1-111-19
30epexkeHHs. ['paBiTaniiina B3aeMomist
Pa3om 3a 3micToBUM MoayJsem 1 30/ 6 | 6| 6| -112/30|1 |11 )| -127

3micToBuii MoayJb 2. MonekyisipHa (i3uka Ta TepMoanHamika. Enextpuka

Tema 4. PiBHSHHS CTaHy 11€aILHOTO Ta3y.
MorekynsapHO-KiHeTHYHa Teopis ra3y. [lepmmii
3aKOH TePMOIUHAMIKU. AiabaTHUI mporec. 12020202 -6 112) - - |- -2
PoGota ra3y B pi3HUX mpolecax.
Tema S.HBHma nepeHocy. Hpyruii 3akoH ial2120-1e6l1ol -1-1-1-110
TepMOJIMHAMIKU. PiguHu.
Tema 6. 3akon Kynona. Hanpyxenicts
enekTpuyHOro mojs. [lorenmian. Pyx 3apsny B 12212 (2|-]6|13]1]-]-1]-]12
CJIEKTPUIHOMY IIOJII.
Tewma 7. EnextpoemHicts. Konnencaropu. Eneprisa ial2l2l-lelial-111]-1-11
€JIEKTPUIHOTO TOJISL.
Tewma 8. TlocTiitanii ctpym. 3akonu Kipxroda. 91|11 |-19 13| -]-]11]-112
Pa3om 3a 3micToBMM Moay1em 2 609,19 ,9|-33/60| 1|1 1] -|57
Ycboro roauH 90 [ 15|15(15| - (45|90 2 |2 |2 | - |84




Jlekiiiui,

Metoay HABYAHHSA

MpakTH4HI Ta JabopaTopHi  3aHSTTS:

1H(popMaIiHHO-pEeIeNITUBHUN

METO;

PENPOyKTUBHUN METOJ; EBPUCTUYHHUI METOJI; METO]I MpobdsieMHoro Bukiaay. CamocTiitHa po0OoTa:

PENPOTyKTUBHUI METOT; TOCIITHUIIBKUNA METOI.

Temn NPAKTUIHHUX 3aHATH

KinekicTs roguu
Ne
Ha3sa Temu
3/m Jlenna 3aouHa
dopma dopma
Mopnyas 1
3micToBuii MoayJb 1. Di3uyHI OCHOBU MEXaHIKH.
1 Kinemarnka moctynaisHOTO i 00€pTaIbHOTO PyXY. 2
) JnHaMika MaTepianbHOi TOUKH. PoboTa crm. 3aKoHu 30€peKeHHS 2
IpHU MOCTYNAJILHOMY PyCi. 1
3 JnHaMika 00epTaasHOTO PyXy. 3aKOHH 30epeKeHHS TIpH 2
o0epTaibHOMY PYCi.
Bceboro 3a 3micToBuii moayJnb 1 6 1
3micToBuii MoayJib 2. MonekyinsipHa ¢izuka Ta TepMoanHamika. Enexkrpuka.
PiBusHHA cTany imeanmsHOTO Ta3y. OcHOBM M.K.T. Ilepmmii 3akoH
4 tepmoanHaMiku. PoOoTa ra3y B pi3HUX mporecax. AniabaTnaHui 2
npoIiec.
5 I[Pyl“Hﬁ 3aKkoH TepMoauHaMiku. Kpyrosi nponecu. Enrpomist. )
Pimunn.
_ . 1
6 3akon Kymnona. Hanpy»xeHICTh 1 HOTEHITIa €JIEKTPUIHOTO TTOJIS. 2
7 Enextpoemnicts. Konnencaropu. Eneprist e1eKTpuaHOTO MMOJIA. 2
8 | Hocriitamii crpym. 3akonu Kipxroda. 1
Tpy p
Bceboro 3a 3microBuii MoayJib 2 9 1
Pazom 15 2




Temu j1a00paTOPHUX 3aHATH

JlabopaTopHi poOOTH BUKOHYIOTHCSI CTYJACHTAMH 3T1IHO 1HIWBIAyalbHOTO Tpadiky y 00’ eMi,
110 BIJAIMOBiJIa€ TEMATUYHOMY IUIAHY IUCIMIUIIHMA, Y PO3PAaXyHKY MO 2 TOAWHU Ha POOOTYy ISt

JeHHOT pOpMHU HaBYAHHS.

Ne
Hassa temu
3/m
Moayas 1

M-1 BumiproBaHHS NiHIHHUX pO3MipiB i Mac.
M-2 BusHaveHHs T'yCTHHHU TBEPIOTO TiJa.
M-4 Bu3HaueHHS MOMEHTY 1HEPpIIii Tila J0BUILHOT (hOPMHU.
M-5 BuszHaueHHs MOy ISl IPYKHOCTI MaTepiaiy 3a IOTIOMOTOI0 KaTETOMETpa.
M-6 [lepeBipka 3akoHY 30€peKEHHS IMITYJIbCY M Yac yaapy Kyib.
MdD-8 BuznaueHHsS TUTOMOI TEIUIOTH apOyTBOPEHHS (KOHACHCAITI1) BOIU TIPH TEMITepaTypi KAITIHHS.

M@-9 [epeBipka 3aKOHIB igeaqbHOTO rasy.

M@®-10 | BusHaueHHS BiAHOIICHHS 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 TOBEPXHEBOT0 HATATY BiJl KOHIIEHTPAIlil pO3YHHY .

M®-14 | BuzHaueHHS Koe(illieHTa TOBEPXHEBOT'O HATATY PIAMHM 32 JOITOMOTOI0 TOPCIHHUX Tepe3iB?

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

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

M®-17 | Buznauenns koedimierta B a3K0cTi 3a MeTooM Crokca.

M®-18 | BuznauenHs koedilieHTa B I3KOCTI PIAUHN 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 MOyIIs 3CyBY cTai 3a neOpMaIli€ro KpyIeHHS.

M-22 BusnaueHHs MOMEHTY iHepIIii Tijta 3a momoMororo MasTHrKa Ooepoeka.

M-23 BuzHnaueHHS 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 TIOXHIIOTO MasSTHHKA.

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

M-27 BuzHaueHHs MOMEHTa IMITYJIbCY T4 MOMEHTA iHEpLii TipOCKoma.

10



Camocriiina podora

Camocriiina poborta mnependayae MIATOTOBKY M0 JIEKUIHHUX Ta MPAKTUYHUX 3aHSTH;
caMoCTiiiHe TOTJHOJCHHS 3HAaHHA 3a TEMaMU JUCLMIUIIHM, MiATOTOBKY, O(GOpPMIJIEHHS Ta
PO3paxyHOK JlabopaTOpHUX poOIT; BUKOHAHHS PO3PAXyHKOBUX poOOIT; MATOTOBKY JO JBOX
MOTOYHUX MOJYJIBHUX KOHTPOJIB; MiATOTOBKY JI0 €K3aMEHY.

3aBaHHs AJI5 CAMOCTIHHOI po00TH

No Bun pobotu KinbkicTs
3/ TOIUH
Jenna 3aouHa
dhopma dhopma
Mopnyas 1

3micToBuii Moay.b 1. i3UYHI OCHOBU MEXaHIKH.

1 ITinroTroBKa Mo JEKIIA 1 4
2 | ITigroTroBka 10 1ab0paTopHUX poOOIT 1 4
3 [TigroToBKa 10 MPaKTUYHUX POOIT 1 4
4 | Bukonanus P3 9 15
Bceboro 3a 3micToBuii MmoayJb 1 12 27

3micToBuii MoayJb 2. MosekynspHa ¢izuka Ta TepMoarnHamMika. Enexkrpuka.

1 [TigroToBKa 10 JIEKIiii 2 8
2 | IliaroroBka /10 1a00paTOPHUX POOIT 2 8
3 [TinroroBKa A0 MPaKTUYHUX POOIT 2 8
4 | Bukonanns P3 15 15
5 | [ligroToBKa A0 €K3aMEHY 12 18
Bceboro 3a 3micToBuil MmoayJnb 2 33 57
Pazom 45 84
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Po3paxyHnkoBi 3aBaaHHst
Po3paxyHKOBI 3aBAaHHSI BUKOHYIOTHCSI CTYJICHTaMH 3T1THO 1HAMBIyaJbHOTO BapiaHTy, SKHMA

BIJIIIOBIIA€ IIOPSAIKOBOMY HOMEDY 31 CHMCKY B XypHai, B 00’emi 10 3amad 3 BIAMOBIAHUX TEM
2

3aHSTTSL.
Ne Hazpa Kis-
3/II KicTh
OamniB
Mopnyas 1
3micToBuii MoayJb 1. ®i3UYHI OCHOBH MEXaHIKH.
1 | Kimematuka moctynajabHOTO 1 00€pTaIBHOTO PyXY. 5
) Jlunamika matepianbHOi Touku. Po6oTa cunu. 3akoHu 30epeeHHs Ipu 5
MOCTYNAJIBHOMY PYCi.
3 | Junamika o0epTaibHOTO pyXy. 3aKOHH 30€peKECHHS TIPH 00epTaTLHOMY PYCi. 5
3micToBuii MoayJb 2. MonekyinsipHa ¢izuka Ta TepMoanHamika. Enexkrpuka.
PiBHsAHHS cTany ineanbHoro rasy. Ocuosu M.K.T.
4 | Ilepmnii 3ak0H TepMoanHaMiki. PoboTa rasy B pi3HHX npouecax. AxiabaTHaHuit 5
polec.
5 | HApyruii 3akoH TepmoanHamiku. Kpyrosi nmpouecu. Entporris. Piguau. 5
6 3axon Kynona. Harpy»eHicTh 1 MOTEHIIIaN eIeKTPUYHOTO MOJIS. 5
Enexrpoemuicts. Konaercaropu. EHeprist eJ1eKTpUYHOTO MOJIS.
Bceboro 3a moayas 1 30

6. MeToau HaBYaHHSA, 32CO00M TIATHOCTUKHU Pe3yJIbTATIB HABYAHHA TAa METOIAH iX
AeMOHCTPYBAHHS

VY mpotieci OCBOEHHS IUCIMILIIHY 3100yBay Mae:

— BUKOHATH I'SITh OKPEMUX 3aBJaHb Ha JaOOpaTOPHOMY OOJIaJHAHHI 3T/IHO 1HAWBIYaIbHOTO
rpadiky BHKOHAHHS Ja0OpaTOpHUX poOIT; OQOPMHUTH TAaNepoOBUN AHATITUYHMNA 3BIT Y
BIJIMOBIAHOCTI 710 LUX 3aBJaHb Ta MPEJACTABUTH HA PO3TIIS] BUKIANAUy, SIKAU OLIHIOE BUKOHAHHS
KO)KHOT poOOTH Ta Ha OCHOBI YCHHX BIMOBiZICH BH3HAYa€ PiBEHb PO3YMIHHS BHKOHAHOI poOOTH,
TOOTO 11 3aXHUCT;

— BUKOHATH 6 pO3paxyHKOBUX 3aBJaHb 3TIHO CBOTO BapiaHTy; O(GOPMHUTH MarnepoOBHMA
PO3paxyHOK 3ajad Ta NPEICTaBUTH HA PO3IIIAJ BHKIAnady, SKUIl OI[IHIOE BHKOHAHHS KOXHOI
poOOTH Ta HAa OCHOBI YCHHMX BIJIOBiZIed BU3HAa4Ya€ piBEHb PO3YMIHHS BHKOHAHOI poOOTH, TOOTO ii
3aXHCT;
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— CKJIACTH €K3aMEH Yy BHIVIAAI MHCBMOBOTO IMiJICYMKOBOTO MOMYJIBHOTO KOHTPOJBHOTO
3axofy, SIKHH BKJIIOYa€E B ceOe TECTOBI 3aBIaHHA 3 TEOPETHMYHHMX 3HAHb Ta BUPILICHHS TPbOX
NPaKTUYHMX 33/1a4; Ha MiATOTOBKY HalaeThes 80 XBUIIMH.

7. ®OpMHU MOTOYHOI0 TA MiAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHSI CTyIeHTa OLiHIOIThCA 32 100-06a1bHOI0 CHCTEMOIO Y HIBEPCUTETY.

[TimcymKkoBa OIiHKa HABYAIBHOTO KYpCy BKJIIOYAE B ceO€ OIMIHKMA 3 TOTOYHOTO KOHTPOIIIO 1
OIIIHKH 3aKJTFOYHOTO €K3aMeHy. Y KOXXHOTO KOMIIOHEHTA CBOS YacTKa B 3arajbHIi CUCTEMI OIIHOK.
VY npoMDKHHX OITIHKaX CTyJIEeHT Moke HaOpatu 60 OamiB. IluToma Bara 3aKkJIFOYHOTO ICIIUTY B
3arajpHii cucteMi omiHoK — 40 GaniB. [IpaBo 3maBaTu 3aKIIOYHUI ICTIUT JAETHCS CTYIACHTY, SIKiH 3
ypaxyBaHH;IM MaKCHUMaJbHHUX OaiiB MPOMIKHUX OLIHOK HaOupae He meHmie 40 6amniB. [TizcymkoBa
OLIIHKA HAaBYAIBHOTO KYPCY € CYMOIO MPOMIXKHHX OLIIHOK 1 OLIIHKH €K3aMEHY.

[ToToyHMIT KOHTPOJH Mependavae OLIHIOBAHHS TEOPETUYHOI MIATOTOBKH 3700yBayiB BUIIOI
OCBITH 13 3a3Ha4eHOl TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK IiJ 4YaC BUKOHAHHS 3aBJIaHb
nabopaTOpPHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAIHHOTO KYPCY MOXKJIMBO TUTBKH TICIISI JOCSTHEHHS PE3Y/IbTaTIB,
3arutanoBannx PITHJ/I, mo BupaskaeTbesl B OJHIM 3 TMO3WTHUBHHUX OIIIHOK, MepeadadyeHuX YHHHUM
3aKOHOJABCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJIBHOI NiSlJILHOCTI CTYJAEHTIB Ta IX OLliHIOBAHHS
Kpurepii oniHioBaHHSI BUKOHAHHSA J1A00PATOPHUX POOIT
3n00yBay Ma€ BHUKOHATH II'SIThb Ja0OpaTOpHUX pOOIT 3rifHO 1HAUBIAyaJLHOTO Tpadiky.

Koxxna maboparopna po6ota (JI/p) omiHroeTbcss MakcumyM y 6 OaniB. 3arajiom 3a j1abopaTopHi
po6oTH MOXKHA OTpUMaTH MakcuMyMm 30 GariB.

J/p Kpurepii oniHioBaHHs
PoGota BUKOHaHA y BCTaHOBICHHH TepMiH. BuKoHaHa caMOCTiHHO, YiTKO COpPMYILOBaHI i,

3aBJIaHHS Ta TiMOTe3a JOCHIKCHb. 3aCTOCOBYBAJNCS KOPEKTHI METOIU OOPOOKH OTPUMaHHUX
pe3yabTaTiB. Y BHCHOBKaXxX MpoBecHa KOPEKTHA IHTEpIIpeTamis pe3ynprariB. Hagani moBHI ycHI
BIJIMOBI/Ti HA 3aMTUTAHHSA (3T1THO METOJIMYHUX BKA31BOK) CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PoboTa BrKOHaHa y BCTAaHOBJCHHMU TepMiH. BUKOHaHA caMOCTIHHO, 4iTKO COpPMyIbOBaHI i,
3aBHaHHA. 3aCTOCOBYBAJIMCS KOPEKTHI METOIM OOPOOKH OTpUMaHUX pe3yiIbTaTiB. ¥ BHCHOBKaX
MpoBeeHa KOPEKTHa iHTepIpeTalist pe3yapTariB. Hagani moBHI ycHI BiANOBiAl Ha 3alUTaHHS
(3riTHO METOAMYHUX BKa31BOK) CTOCOBHO TCOPETHYHUX OCHOB POOOTH.

Pobora BuKOHaHA y BCTaHOBICHHN TepMiH. BukoHaHa caMoCTiiiHO. 3aCTOCOBYBAIIUCS KOPEKTHI
METOJIU OOpOOKHM OTPHMAaHUX PE3yJbTaTiB. Y BHUCHOBKAaX MPOBEJCHA KOPEKTHA iHTEpHpeTallis
pe3ynbTaTiB. Hamani HEmoBHI YCHI BIATIOBiAI HA 3amWTaHHS (3TiIHO METONMYHUX BKAa3iBOK)
CTOCOBHO TEOPETHYHHX OCHOB pOOOTH.

Po6ora BukoHaHa y BcTaHOBIICHHH TepMiH. CTyIeHT BUKOHYE JIaOOpaTOpHY poOOTY 3TigHO 3
3 IHCTPYKITIE€IO; B IIIJIOMY TIPABIJIBHO CKJIATAE 3BIT Ta pOOUTHh BUCHOBKU. CTYACHT BiIMOBIISETHCS
HaJaBaTH BiJIOBIJli HA YCHI 3alIUTaHHS.

Pob6ota BuKOoHaHA 3 TOPYIICHHSM BCTAHOBJICHUX TePMiHiB. CTYICHT BUKOHYE J1a00paTOpHY
poOOTY 3riIHO 3 IHCTPYKIII€IO; CKIAJCHUH 3BIT MICTHTh HETOYHOCT] Y BUCHOBKAX Ta MMOMHMJIKH.
Hanani HenoBHi ycHi BiINOBiAi Ha 3anMTaHHSA (3T1JHO METOJUYHHUX BKa3iBOK) CTOCOBHO
TEOPETHYHUX OCHOB POOOTH.

Po6ota BrKoHaHa 3 TOPYIICHHSM BCTAaHOBJICHUX TepMiHiB. CTYJICHT BUKOHYE J1a00paTOPHY i
1 KEpIBHUIITBOM BHKJIaJa4a; CKJIAJICHHI 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKAaX Ta TIOMUJIKH.
CTyneHT BiAMOBIIIETHCS HaTaBaTH BiITOBI I HA YCHI 3alTATAHHS.
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0 PobGota He BUKOHYBamacs

Maxcumanvua oyinka cmyoenma 3a 0anuti Komnonenm npozpamu 30 oanie (5 podim no 6 b6auis).
KpuTepii oniHIOBaHHSI BUKOHAHHSI PO3PaxXyHKOBHX 3aBJ1aHb (1eHHa (popma)

3n00yBa4 JeHHOiI ()OpMH HaBYaHHS Ma€ BHUKOHATH IIICTh PO3PaXyHKOBHX 3aBlaHb, IO
HapaxoBYIOTh B c001 7 3amady, 3rifHO iHAMUBiAyanmpHOTO rpadiky. KoxkHa po3paxyHKOBE 3aBIaHHS
(P/3) omiHroeThCs MakcuMyM y S5 OaniB. 3arajoMm 3a pO3paxyHKOBI 3aBJIaHHS MOXXHA OTPUMATH
Makcumym 30 GaiB.

P/3 KpuTepii oniHIOBaHHA
PoGorta BrKkoHaHa y BcTaHOBACHHH TepMiH. CTYIEHT CaMOCTIHHO BU3HAYA€E TUII 3a1a4i i
5 parioHanbHO po3B’s3ye ii. Moxke po3B’si3yBaTH KOMOIHOBaHi 3aj1a4i. 3BiT BiIOBiIa€

BCTAHOBJICHUM BHUMOI'aM.

4 Pobota BukoHaHa y BcTaHOBIIeHH TepMiH. CTYJEHT pallioHaIBHO po3B’s3ye 3a1adi. Moxke
po3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiAMOBIIa€ BCTAHOBJICHIM BUMOTaM.

PoboTa BuKOHaHA 3 MOPYIICHHSIM BCTAHOBIICHUX TepMiHiB. CTyI€HT HaBOJUTh MOTPiOHI
3 dhopmynu. Po3B’s3ye 3a1auy KOPUCTYIOUHCH anropuTMoM. CKiiafeHui 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHJIKU

) Po6oTa BuKOHAHA 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTH MOTPiOHI
dhopmyin. Po3B’s13ye 3a7a4y 3 MOMITKAMU.

| CTyaeHT CKJIaJla€ CKOPOUYCHY YMOBY 3ajadi, pOOUTh OOUHMCICHHS JIHIIE 338 TOTOBOKO
hopmyiioro.

0 CryneHT He po3B’s3ye 3ajadi.

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

Kpurepii oniHioBaHHSI BUKOHAHHS KOHTPOJILHUX 3aBaHb (3a04Ha (hopMa)

CTyneHTH 3a04YHOTO BIJAUICHHS BHKOHYIOTH JBI KOHTpoJibHI pobotn (K/p) 3rimno
1H/IMBITyaJbHOTO BapiaHTy, KU BiAMOBiAa€ MOPSAKOBOMY HOMEPY 31 CHHCKY y )KypHali, B 00’ eMi

12 3ama4 3 BIAMOBITHUX TEM 3aHATTS HAa OAHY KOHTPOJIbHY pOOOTY.

K/p KpuTepii oniHlOBaHHA
Po0orta BrKoHaHa y BcTaHOBACHHH TepMiH. CTYIEHT CaMOCTIHHO BU3HAYA€E TUII 3a1a4i i
24 patioHanbHO po3B’s3ye ii. Moke po3B’s3yBaTH KOMOIHOBaHi 3a1ayi. 3BiT BiAMOBigae

BCTaAHOBJICHUM BHMOI'aM.

20 Po6ota BukoHaHa y BcTaHOBIIeHH TepMiH. CTYJEHT pallioHaIBHO po3B’s3ye 3a1adi. Moxke
po3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiAMOBI1a€ BCTAHOBJICHIM BUMOTaM.

Pobota BMKOHaHA 3 HOPYILICHHSIM BCTAHOBJICHUX TepMiHiB. CTyIeHT HABOAMTH IOTPIOHI
16 dhopmynu. Po3B’s3ye 3a1auy KOPUCTYIOUHCH anropuTMoM. CKiiaieHui 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMUIKH

] Po6ota BuKOHAHA 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTH MOTPiOHI
hopmyin. Po3B’s13ye 3a7ady 3 MOMITKAMU.

4 CryneHr ckiajae CKOpoueHy YMOBY 3a/1adi, poOUTh OOYHCIICHHS JIUILE 38 TOTOBOIO
hopmyiioro.

0 CTyneHT He po3B’s3ye 3a1adi.

Maxkcumanvua oyinka cmyoenma 3a 0anuti Komnoreum npozpamu 48 oanie (2 pobomu no 24
banu).
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Kpurepii oniHIOBaHHA eK3aMeHYy.

3n00yBay Mae BIJMOBICTH Ha II'SIThb TECTOBUX 3aBJaHb 3 TEOPETHYHUX 3HAHb 3 YITKUM
MOSICHEHHSM Ta BUPIMIATH TPU TpakTU4HI 3amadi. KokHa BIAMOBIIF HA TECTOBI 3aBJIaHHS
OLIIHIOETHCSI MAKCUMYM Y 2 0ajiiB, BUPILICHHS KOXXHOT MpakTU4HOI 3a7a4i — y 10 Gauni. 3aranom 3a
eK3aMeH MO)KHa OTpuMaTu Makcumym 40 GariB.

T::ii‘:;':ﬁ;’;;ﬂ Kpurepii oniHioBanHs Ha eK3aMeHi
2 BinmoBiap HajaHa mpaBUiIbHA 3 YiTKUM MOSCHEHHSM.
1 Bianosiap npaBuibHa, ajie 63 MOSICHEHHS.
0 Binmogiap He HamaHa B3araji abo HelpaBUIIbHA.
Maxcumanvha oyinka cmyoenma 3a 6i0nogiov Ha ycui numanus 10 6anie (5 numawns no
2 banu).
Pimenns
NPAKTHYHON Kpurepii oniHroBaHHS Ha eK3aMeHi
3apaui
PimeHHst mpezcTaBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAalllOHKOM Ta IOSICHEHHSMH,
10 MPaBIJILHO BUKOHAHO TIEPEBEACHHS OAMHUIL po3MipHocTi B Cl, BiAMIOBiAb MpaBUIIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3UYHOI BETHYHHHU.
PimeHHst mpezcTaBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAalllOHKOM Ta IOSICHEHHSMH,
9 MPaBUJILHO BUKOHAHO TIEPEBEACHHS OAMHUIL po3MipHocTi B Cl, BiAMOBi b MpaBUIIbHA,
HeTIPaBUILHO BUKOHAHO JOBEIACHHS PO3MIPHOCTI (Pi3MIHOT BEITMIHHU.
g Pimenns mpencraBieHe y BHNIAII (HOpMYJ, NMPAaBUIBHO BHKOPHCTAHHX, 3 YITKUMHU
MaJIOHKOM, ajie 0e3 MOsSCHEeHb, BiIOBIb IPaBUIbHA.
PimeHHst mpencraBieHe MOBHE, 3 HEYITKHM MaJIOHKOM Ta TMOSCHEHHSMH, OJMHUIIb
7 PO3MIpHOCTI TPaBWILHO BUKOHAaHO mepeBeneHHs B Cl, BiAMOBimb TpaBUiIbHA, HE
BHUKOHAHO JIOBEACHHS PO3MIPHOCTI (Pi3WYHOI BETHYUHU.
6 Pimennss mpencraBieHe IOBHE, KOPEKTHE, 3 UITKAUMH TIOSCHCHHSMH, BiIlITOBIIHL
HEeTpaBUIIbHA Y 3B'SI3KY i3 MOMUJIKAMH MPH BUKOHAHHI PO3paxXyHKiB.
Pimenns npencraBneHe y BuDIsmi (GopMmyii, NMpaBHILHO BUKOPUCTaHHMX, alie 0e3
5 MOSICHEHB, BIATIOBINb HENMpPAaBWIBHA Yy 3B'S3KYy 13 TIOMIJIKAMH TIPH BUKOHAHHI
PO3paxyHKiB.
3 Pimenns mpencraBnene y BUrisiAi Gopmyd, OibII HIX HANOJOBUHY, HE MPAaBUIBHO
BHKOHaHO TiepeBeaeHHs B Cl, BiAMOBI b HEpaBUIIHHA.
) Pimenns mnpezacraBieHe HEMOBHE Y BUTISAAI (OPMYNT 3 HEUITKHUM IOSCHEHHSM,
MPaBUIIBHA BiIMOBIb BIICYTHSI.
| PimenHss mpencTaBieHe HEMOBHE, OUTHII HIDK HAIOJOBUHY, NMPaBUJIbHA BiIITOBIIH
BiJICYTHS.
0 Pimenns He mipeacTaBiieHe B3araji ab0 HEMOBHE, MEHII HiXK HATIOJIOBUHY.
Maxcumanvua oyinka cmyoenma 3a 3aoa4i 30 6anie (3 3adaui no 10 6anis).
®opMa KOHTPOJIIO MakcumajibHa KiIbKiCTh 0aJ1iB
Jlenna ¢opma 3aouna opma
BukoHaHHS po3paxyHKOBHX 3aBJIaHb 6x5 =30 6amu 2x24 = 48 GaiiB
Bukonanns nabopaTopHuX poOiT 5x6 = 30 GaniB 2x6 = 12 GamniB
Bceboro 60 60
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8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

Jlenna ¢popma HaBYaHHS 3aouHa ¢popma HaBUAHHS
Kinbkic Bua pobotu Kinekic
Bun pobotu Tb Tb
6aniB 6aniB
Monayas 1
T1 PospaxyHkoBe 3aBaHHs, 1
nabopaTopHa pobora M-1
Jlaboparopna po6ota M-1,
3M1 | T2 | Po3paxyHKOBe 3aB/IaHHs 5 KOHTpOJIbHa poboTta 1 30
PospaxyHkoBe 3aBaHHs,
T3 11
nabopaTopHa poboTa
T4 | JJaboparopHa pobora 6
TS | Po3paxyHKoOBeE 3aBIaHHS 5
M2 | T6 PozpaxyHkoBe 3aB1aHHS, 1 JlaGopaTopna poboTa, 30
nabopaTopHa poboTa KOHTpOJIbHA poboTa 2
T7 | Po3paxyHKOBE 3aBIaHHS 5
T8 | JJaboparopHa pobora 6
Mincymxosui Ex3amen 40 Exk3amen 40
KOHTPOJITb
Cyma 100 100

9. IncTpyMeHTH, 00,1aJHAHHSA Ta POrpaMHe 3a0e3MeYeHHs,
BHKOPHCTAHHS IKHX Nepe10ayae HABYAJbHA AMCIUILIiHA
1. OnopHuii KOHCIIEKT JIEKLIH 3 AUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTi.

2. MeronuuHi BKa3iBKH Ta 3aBIAaHHS 10 BUKOHAHHS 1HIUBIAyaJIbHUX Ta JJAOOPAaTOPHHUX POOIT
3 IMCUUIUTIHU B €JIEKTPOHHOMY BapiaHTI.

3. JIaboparopii 3 ya00BUM 00JIaTHAHHSIM.

4. HaBuasibHI MOCIOHUKY 7151 1HIMB1AyaIbHOT pOOOTH CTYACHTIB 3 KYpCy (Pi3HUKH.

5. JlekmiitHi AeMoOHCTpaIlii.

10. PexomenaoBani qkepesa ingopmanii
OcHoBHa JliTepaTypa
1. LM. Kyuepyk, L.T. I'opbauyk, ILII. Jlynuk. 3araneamii kypc ¢izuku, T.I, Kuis, ,, Texuika”,
2001.

2. LM. Kyuepyk, L.T. l'opbauyk, IL.I1. JIymuk. 3araneamii kypc ¢izuxu, 1.11, Kuis, ,,Texnika”,
2001.
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. LM. Kyuepyk, L.T. I'opbauyk, ILII. JIynuk. 3araneuuii kypc ¢izuxu, T.II1, Kuis, ,,Texnika”,

2001.

4. 3auexk L.P., KpaBuyk I.M. Kypc ®@i3uxu/ 3a pea. Jlonatuncskoro 1.€., JIpBiB, 2003.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

. bymok, I'. @. Kypc ¢i3uku : HaBd. mocionuk. Y 2 kH. K. 1. ®@i3uyHi OCHOBH MEXaHIKH.

Enextpuka 1 marnetusm / I'. ®@. bymok, B. B. Jleannoscekuii, I'. ®. IliBensb. — 2-re BUI. —
Kuis : JInb6igs, 2001. — 448 c.

Anpgpisuimk M.B.  Kypc  ¢isuxkm:  migpyunuk s cryn  BTH3/  Asnpismuk M.B.,
Bepounpkuii b.1., Kopons A.M. — K.: HBL] «®mnaamenkoy, 2008. — 530 c.
Yommaw, I1. I1. ®i3uka : miapyunuk / I1. I1. Yonman. — Kui : Buma mk., 2004. — 567 c.

Hinyx JI.JI. Enextpuka i mar"getusm: minpyunuk / JLJ. [linyx — Tepuomine: Ilianpyynuku i
nociOnmku, 2020. — 464 c.
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