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BCTYII

Anomauin

IIpoepama niocomosku 6axanaspie cnemianbHocTl "G3 Enexmpuuna indcenepia " nependavae
0807100iHHA 20JI08HUMU MEMOOaAMU HYHOAMEHMAbHUX MA NPUKTIAOHUX HAYK, MAMEMAmMuyHo20 ma
KOMN 10MepPHO20  MOOEeN08AHHA,  83AEMOOII0  CMYOeHmi6 ma 6UNYCKHUKI@ 13 KOHMPOIbHO-
BUMIPIOBANLHUMU NPUNAOAMU, CYHACHUMU DPAOIOMEXHIYHUMU 3AC00aMU MOHIMOPUHZY MA 3aXUCHY
ingpopmayii. Tomy ompumanus 6azoéanux 3uanv 3 oucyuniinu "@izuxa 11", sxa eusuac ocHoewi
NOHAMMA Ma 3aKOHU HNPUpoOU, HNPUHYUNU POOOMU MEXAHIYHUX cucmem ma o0coOIU8oCmi
BUMIPIOBANLHUX NPUNAOI8, MemOOU BUMIDIOBAHHA (DI3UUHUX BETUYUH € BA2OMOI0 CKIAO00B0I0 )
niocomosyi ¢haxisyis.

Jucyunnina "@izuxa Il" € negio emMHOW0 Yacmunoo opmy8aHHs 3a2albHUX KOMAEHMHOCHEN Y
¢dopmi 3HamHA ma po3yMiHHA npeOMemHoi obnacmi ma po3yMiHHA NpPoO@eciuHoi OJisiibHOCMI,
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.

Kniwowuosi cnoea: ¢isuxa, ¢hizuuna  eenuuuma, Mexamika, MOAeKVIApHA — (hi3uKa,

enekmpocmamuka.

Abstract

The program of training a bachelor on specialty "G3 Electrical 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 II", 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 11" 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

HaiiMmenyBaHHS TOKa3HUKIB

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

XapakTepruCcTUKA HABYAIbHOT
JUCHUILTIHA

neHHa gopma | 3aouyHa Gopma

HaBYaHHA HaBYaHHA

Kinpkicts kpenuriB - _4  *

l'any3b 3HaHB

O06o0B's13K0Ba

Monynis — 1 G Imxenepis, BUpPOOHUIITBO Ta Pik migrotoBku:
3MiCTOBUX MOYJIB — 2 OyIiBHHLITBO 1 1
Cemectp
http://www.nuos.edu.ua/ . ‘
CreriagbHiCTh 2 2
G3 EnextpuyHa iHXeHepis Jlexuiit
[HnuBinyanbHEe HAYKOBO- 15 rop. 4 To.
HOCHIHHegaEﬂaHHH OcsiTHs mporpama [MpakTiyHi, ceMiHAPCHKI
HE Tepeibaticeo Enexrporexnika Ta
15 ron. 4 ron.
CJIEKTPOTEXHOJIOT ]
3arasibHa KiIbKICTb JlaGopaTopHi
roaux _120.
AMH 228 15 rox. 4 ron.

TuxxHEBUX TOAUH JJIs1
JeHHOT pOpMHU HaBYAHHS:
ayauTOpHUX — 3

CaMOCTIIHOT poboTH
CTyAeHTa — 5

OcBiTHIii piBeHb:

nepumuii(0axkajaBpCcbLKuii)

Camocriitna po6ora

75 ron. 108 ron.

[auBiMyanbH1 3aBIaHHS: - TO/I.

Bun xoHTpOIIO: €K3aMeEH

dopMa KOHTPOJIIO: TUCBMOBA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA

Pob6oua mporpama HauanpHOi nucrurutian "@izuka 1" ckimazgeHa BIAMOBITHO O OCBITHBO-
npodeciiiHOl mporpamMu MIATOTOBKM  3400yBaviB  BHUINOI OCBITH CTyINeHs OakaiaBpa 3a
cnemianpHicTIO G3 EnexrpuyHa iHXeHepis.

Meroto BuBYeHHS HaBuaiabHO1 Auciuiutiag "®izuka I1" € popmyBaHHS y CTyACHTIB BiAMOBIIHO
710 OCBITHBO-TIPOGECIHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:

Inmegpanbha KoMnemeHmHicny!

(IK) 3maTHicTh po3B’sA3yBaTH CHEIliali30BaHi 3a7adi Ta BUPINTyBAaTH MPAKTUYHI TTPOOIEMHU i
yac npodeciitHoT AISTPHOCTI Y Taly31 €JIEKTPOCHEPTETHKH, EJICKTPOTEXHIKH Ta €JICKTPOMEXaHIKH a0o
y Tpolieci HaBuaHHsI, U0 Tepeadadae 3aCTOCYBaHHs TeOpiid Ta METOIB (i3UKU Ta IHKEHEPHUX HAYK 1
XapaKTepU3yIOThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3aeanvri KoMnemenmHoCcmi:

— 3K1. 3gaTHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHATI3Y 1 CHHTE3Y.
— 3K6. 31aTHICTh BUSIBJISATH, CTABUTH Ta BUPIIIYBATH MPOOJIEMH.
— ®K2. 31aTHicTh BUPILIYBATH NPAKTUYHI 3a/1a4i 13 3aJy4eHHSM METOJIB MaTeMaTHKH, (i3uKu

Ta ENEKTPOTEXHIKH.

3. IlepeaymMoBH 1Jisi BUBYEHHS JUCUMILIIHH

[TepenymoBamu juisi BUBYEHHsS JUCIUIUIIHM € paHillle BHUBYCHA aucHuIuriHa '"Bwuna
Marematuka" — nudepeHiianibHe Ta IHTerpaibHe 0OYMCIICHHS, PSIAN; OCHOBHI MTOHATTS Ta 3aKOHU 3

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

4. OuikyBaHi pe3yJbTaTH HABYAHHS

BuBueHHS HaBYaJIbHOI AUCIMILUIIHY nependayae GopMyBaHHsS Ta PO3BUTOK y CTYICHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:

—IIPH 7. 3pilicHioBaTH aHaji3 MPOIECIB B €IEKTPOCHEPTeTUYHOMY, €JIEKTPOTEXHIYHOMY Ta
€JIEKTPOMEXaHIYHOMY OOJIaIHaHHI, BIMOBIAHIUX KOMIUIEKCAX 1 CHCTEMaXx.

—IIPH 8. OOupatu 1 3acTOCOBYBAaTHM MpHUAATHI METOAM M aHajily 1 CHHTE3Y

eHeKTPOMCXElHi‘-IHI/IX Ta CJIICKTPOCHCPICTUIHNUX CUCTEM 13 3aJaHUMU ITIOKa3HUKaMU.



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Moayas 1.

3micToBuii Moayasb 1. Teopis BigHOCHOCTI. TerutoBe ButipoMiHioBaHHs. KBaHTOBI ONITHYHI SBHUIIIA.

Tema 1.

Tema 2.

Tema 3.

OnTuka pyxomux cucreM. Teopis BimHocHocTi EfHIITEHHA.
[ocriiiHicTs MBHAKOCTI CBiTIAa Yy PpIi3HUX IHEpLiaJbHUX CHCTEMax BiWIiKy (IOCTyJaTd

Eitamreitaa). IleperBopenns JlopeHma. PemstuBicTChka 3MiHA JOBKHH Ta IPOMDKKIB dHacy.
3MIHHM MacH 3i IIBUJKICTIO Ta B3a€EMO3B'SI30K MacH Ta €Heprii.
Jliteparypa: [1] Pozmin 8. §8.1; §8.2; 8.3. [4] §99; 100.

TemnoBe BUIIPOMiHIOBaHHS.

TennoBe BUNMPOMIHIOBaHHS cepell iHIIMX THIIIB BUNPOMiHIOBaHHS. PiBHOBa)KHE BUIPOMiHIOBAHHS.
BunpomiHioBanbHa Ta TOTJMHAJIbHA 3AaTHICT. AOCONIOTHO 4YOpHE TiNo. BuBeneHHs 3akoHY
Kipxroda. 3akon Credana-bompiiMana. 3akoH 3MimeHHs Buna. Po3mominm eHeprii y croekTpi
a0cooTHO YopHOro Tina. KBanropa rinoresa ta ¢popmysia [Tianka.

Jliteparypa: [1] Po3min 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

®dotoenexktpuannii eext. Tuck ceimia. Epexr Komnrona.

doroenekTpuuHuii eekT Ta 3acodum Horo croctepekeHHs. OCHOBHI 3aKkOoHH (HOTOE(EKTY.
PiBusinns EfHmreitna. @otoenemenTu. @OTOMHOKHUKM Ta iXHE 3acTocyBaHHs. DoTtonn. Maca Ta
imoynec Qotona. [ocmimm JlebemeBa miomo icHyBaHHS THCKY CBiTia. EnekrpomarHiTHe Ta
KOPITyCKYJIIpHE TIOSICHEHHSI TUCKY cBiTia. Edext KommnTona ta fioro Teopis.

Jliteparypa: [1] Po3mim 11 §11.1; §11.2; 11.3; 11.4; 10.2. [4] §108, 111, 109, 110.

3micToBuii Moayb 2. Diznka aToMiB Ta MoseKyJl. Pi3uKka aTOMHOTO siApa Ta eeMEHTapHUX YaCTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enextponna 00010HKa aToMy Ta Teopis bopa.

Crucnuii Hapuc PO3BUTKY YABJICHHS PO CTPYKTYpy aromis. Jlocmin Pesepdopaa mo po3ciroBaHHIO
LIBUIKUX 3aps/DKEHUX YacTHHOK. SlmepHa Mozenb aTtoMy. HecnmpoMOXKHICTH KiacH4yHOI Teopil
atomy. [loctynatu Bopa. JluckpeTHicTh eHepreTHYHUX piBHIB aToMiB. [loXOmKeHHS miHIHYaTHX
CIIEKTPiB. ATOM BOJIIHIO Ta HOT0 CHIEKTp B Teopii bopa. 3arpynaenns teopii bopa.

Jliteparypa: [1] Pozmin 13,10,12 §10.2; 13.1; 12.1; 12.2; 12.3; 12.4. [4] §113, 114, 115, 117.

EnemeHTH KBaHTOBOI MEXaHIKH.

I'imoresa me-bpoiins. CriiBBiTHOIIEHHS HEBU3HAYECHOCTECH. XBUIH0Ba (DYHKIIIS Ta 1 CTATUCTUIHUI
3micT. PiBusaEs [lpenunrepa Ta fioro 3acTocyBaHHS 10 "eNEKTPOHY B SAmMHUKY". KBaHTOBI YmncIa.
Jliteparypa: [1] Po3min 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 119.

IlepiogudHa cucTeMa €IEMEHTIB Ta CIIEKTpU. B3aeMoist aTOMiB Ta MOJIEKYIT.

[Mpunamun Ilaymi. Po3nomin emextpoHiB y arowmi. Ilepioguuna cuctema elneMeHTIiB MeHmeneera.
PentreniBebki mpomeni. CyinbHiN Ta XapaKTEpUCTHYHUHN CIIEKTpU. 3aKoH Mo3i.

Jliteparypa: [1] Po3min 13 §13.12. [4] §120, 121, 123, 124.

Ckag aToMHOTO sipa. 'aMMa-TipoMeHi Ta HEHTPOHH.

I3otrormu. CxmamoBi dYacTMHM aTOMHOTO  siapa. (OCHOBHI  XapaKTEPUCTUKA  HYKJIOHIB.
B3aemoneperBopenns HykiIoHiB. Helitpuro. IloxomkeHHS O-poMeHiB. B3aemomis HYKJIOHIB.
VYsBiaeHHS Tpo siaepHi cwin. PajioakThBHE BUIIPOMiHIOBAaHHS. 3aKOH pPajiOaKTHBHOTO pPO3Maay.

3aK0oHU 3MIMIEHHS TP PO3Maji. 3aKOHOMIPHOCTI Ol-pO3May.
Jliteparypa: [1] Po3zmin 15§15.4; §15.5; 15.9; 15.10; 15.11; 15.5; 15.14; 15.15; 15.16; 15.18; 15.19.
[4] §126, 128, 130, 131, 129, 133, 134.

Snepni peakmii. EnemenTapHi YaCTHHKH.

OcHoBHi Tunu spepHux peakuid. lltyuyna panpioakTuBHicTe. PoGorta mompyxoxs Kropi.
PamioakTuBHI i30TOmM Ta X 3acTocyBaHHS y MUpHUX HisaX. Peakuii posmineHus. Jlanmrorosa
peakuis. KoedimienT po3mHOkeHHs. Kputuuni posmipu. OCHOBHI BIJOMOCTI IPO  SACPHY
eHepreTuky. Peakmis cuaTe3y. [IpobiaemMa KkepoBaHUX TEPMOSICPHUX PEAKITIH.

Jliteparypa: [1] Po3min 16 §16.1; 16.2; 16.3; 16.4; §16.5. [4] §132, 135.



TemMaTHYHNH IJIaH HABYAJILHOI AUCHHUILIIHA

Ha3Bu 3micTOBUX MOJTYIIB 1 TEM

KinbkicTe ronua

JeHHa Gopma

3a04Ha Gopma

Yy TOMY YHCIT Yy TOMY YHCITI

) JI II o JI II

5 3 :

e E| 2| 5| g Bl EZ| 5

Moayas 1
3micToBuii MmoayJb 1. Teopis BigHOCHOCTI. TeraoBe BUTTPOMIHIOBAHHS.
KBaHTOBI ONITHYHI SIBUIIIA.
T.eMa 1. OH.TI/IK"a PYXOMHX CHCTEM. Teopis 150212120 -19olis5l1l1l1l-12
BiIHOCHOCTI EHHINTEHA.
Tewma 2. TeIuoBe BUPOMiHIOBAHHS. 1502122 -19|15{-|-1]-1]-1]15
Tema 3. @otoenexTpuanamii eext. Tuck cBiTIA. 150212120 -19olis5l1l1l1!]-12
Edexr KomnToHa.
Pa3om 3a 3micToBuM Moayem 1 45/6 |6 | 6 | - (27|45 2 (2|2 -39
3micToBuii MoayJib 2. dizuka aToMiB Ta MOJIeKy1. Di3uka aTOMHOTO sapa
Ta €JIEMEHTaPHUX YaCTUHOK.

Tema 4. EnextponHa 00010HKAa aTOMY Ta TEOPis 16 rylal2l-lol1al1!l-111-l12
bopa.
Tema 5. EneMeHTH KBAHTOBOT MEXaHIKH. 622 (2(-19(14(1]1]-1|-]12
Tewma 6. Heploﬂnqga CHCTEMA €JIEMEHTIB Ta 16 ylo a2l - l10l15l - 111 -1- |14
criekTpu. B3aemoist aTOMIB Ta MOJICKYJI.
TevMa 7. Cxyag aromMHoro sapa. 'amma-npomeni ta | 15 rylal2 - l1olisl -1 -1l - lia
HEHTPOHH.
Tema 8. fnepHi peakuii. EnemMeHTapHi 4acTHHKH. 1221111 -110017| -1| -1 -1- 117
Pa3om 3a 3micToBMM Moays1em 2 7519199 |- (48|75| 2|2 2| - |69
Ycboro ronun 120015 (15|15 - |75(120| 4 | 4 | 4 | - |108




Temn NPAKTUIHHUX 3aHATH

KinekicTs roguu

Ne H
as3Ba TeMHU
3/m Jlenna 3aouHa
dopma dopma
Mopnyas 1
3micTroBuii MmoayJsb 1. Teopis BimHOCHOCTI. TerioBe BUIPOMIHIOBAHHS.
KBaHTOBi ONTHYHI sSBHIIA.
1 Teopist BITHOCHOCT!. 2
KOHU TEIJIOBOTO BUIPOMIHIOBAHHS.
2 3ako €IJIOBOT'O OMIHIOBA 2 2
3 dotoedext. XapakTepucTuku (HOTOHA K YaCTUHKU. THCK )
citna. Edpexkr Komnrona.
Bceboro 3a 3micToBuii moayJn 1 6 2
3micToBuii Moayb 2. Di3uka aToMiB Ta MoJieKyl. Di3uka aTOMHOTO spa
Ta €JIEMEHTapPHUX YaCTUHOK.
4 Atowm bopa. o)
5 PeHTreHiBCchKi MpOMEHi. )
6 OcHOBHM KBaHTOBOI Me€XaHiKH. BekTopHa Mo/ieIb aTOMYy. ’ )
[Tepioguyna cucTemMa eIeMEHTIB.
7 PagioakTuBHE BUIIPOMIHIOBAHHS. )
8 SAnepni peakuii. EnementapHi yacTHHKU. 1
Bceboro 3a 3micToBuil Moy b 2 9 2
Pazom 15 4




Temu j1a00paTOPHUX 3aHATH

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

JeHHOT pOpMHU HaBYAHHS.

Ne
Ha3Ba Temu
3/m
Moayas 1

A-1 Busnauenns cranoi Pingbepra i3 cioctepekeHHs CIIeKTPiB aTOMHOTO BOHIO (cepii bampmepa).

A-2 Busnauenns cranoi [Inanka MeTo10M 3aTpUMYIOUOr0 MOTEHIIATY.

A-3 Busnauenns cranoi Credana-bonbsimana.

A-4 ExcnepumenTansHa nepeBipka 3akony Credana-bonbsmana.

A-5 BuBueHHS 30BHIIIHLOTO (OTOSHEKTY.

A-6 BuBueHHs koedilieHTa MOTJIMHAHHS Y-IIPOMEHIB PEUOBHHOIO.

A-7 BusnaueHHs akTHBHOCTI, TIEPi0y HAIBPO3IATy Ta CTAIOl po3NaAy palioaKTHBHOI PEYOBHHH.

A-8 Bupuenns nudpaxiiii CBITIa 3a JOIIOMOI'OIO I'a30BOI0 Jia3epa.

0-1 BupdeHHS 3a71€)KHOCTI TTOKA3HUKA 3aJIOMJICHHS PiIMHA BiJl TEMITEpaTypH.

0-2 JlocmimKeHHsS CIICKTPiB MOTJIMHAHHS PiTAH 32 JOIIOMOTO0I0 (hoTOMETpa.

0-3 BusHaueHHs pajiiyca KpHBHUHH JTIH3U 32 TOTIOMOTOF0 Kienb HetoToHa.

0-4 BurzHaueHHs TOBKUHHM CBITIOBOT XBUIII 32 TOTIOMOTOI0 JU(PPAKIIHHOT pEeIIiTKH.

0-5 JlocmimKkeHHs 3aIeKHOCTI TTOKAa3HUKA 3aJI0OMJICHHS TTOBITPS Bl 3MiHH THUCKY iHTEpdepoMeTpoM
HUTP-1.

0-6 BuznaueHHs KOHIIEHTpAIIi] pO3YHHIB 1 TOKA3HUKA 3aJJOMJICHHS PO3UYNHECHOT PSUOBHHH 3a
JIOTIOMOTO10 1HTEepdhepoMeTpa.

0.7 OTpuMaHHS 1 JOCHIPKEHHSI MOJSPU30BAHOTO CBITJIA Ta BU3HAYCHHS KOHLIEHTPALil PO3YHHY
caxapuMeTPOM.

0-8 JlocnipKeHHs CIEKTPiB MPOIMYCKaHHS CBITIOQINBTPIB 32 JOIIOMOT0I0 YHIBEpCalIbHOTO
MoOHOXpomatopa YM-2.

0-9 Bu3HaueHHs: KOHCTAaHTH (DOTOIPYKHOCTI.

10



Camocriiina podora

Camocriiina poborta mnependayae MIATOTOBKY M0 JIEKUIHHUX Ta MPAKTUYHUX 3aHSTH;
caMoCTiiiHe TOTJHOJCHHS 3HAaHHA 3a TEMaMU JUCLMIUIIHHM, MiATOTOBKY, O(GOpMIIEHHS Ta
PO3paxyHOK JabOpaTOPHUX pPOOIT; BHUKOHAHHA PO3PAXyHKOBHX pOOIT; MiATOTOBKY A0 ABOX
MOTOYHUX MOJYJIBHUX KOHTPOJIB; MiATOTOBKY JI0 €K3aMEHY.

3aBaHHs AJI5 CAMOCTIHHOI po00TH

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

3micToBuii MoayJib 1. Teopist BigHOCHOCTI. TemioBe BUNPOMiHIOBaHHS.
KBaHTOBI OIITHYHI SIBUIIA.

1 ITinroTroBKa Mo JEKIIA 5 8
2 | ITigroTroBka 10 1ab0paTopHUX poOOIT 4 8
3 | IlizroroBka 10 MPaKTUIHHUX POOIT 4 8
4 | Bukonanus P3 14 15
Bceboro 3a 3micToBuii MmoayJb 1 27 39

3micToBuii MoayJib 2. di3zuka aToMiB Ta MOJIeKy1. Di3uka aTOMHOTO sapa
Ta CJICMCHTAPHUX YaCTHHOK.

1 [TigroToBKa 10 JIEKIiii 8 14
2 | IliaroroBka /10 1a00paTOPHUX POOIT 6 10
3 [TinroroBKa A0 MPaKTUYHUX POOIT 6 10
4 | Bukonanns P3 16 15
5 | [ligroToBKa A0 €K3aMEHY 12 20
Bceboro 3a 3micToBuii Mmoayab 2 48 69
Pazom 75 108
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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

3aHSTTSL.
Ne Hazpa Kis-
3/II KicTh
OamniB
Moayas 1
3micToBuii Moay.b 1. Teopis BinHocHOCTI. TenoBe BUMPOMiHIOBaHHS.
KBanTOBI onTHYHI SBUIIA.
1 | Teopist BITHOCHOCTI. 5
2 | 3aKOHM TEIUIOBOT'O BUIIPOMIHIOBAHHSI. 5
3 dotoedekT. XapakTepucTuku (HOTOHA K yacTUHKU. Tuck cBitina. Edekr 5
Komnrona.
3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKka aTOMHOTO SApa
Ta eIEMEHTAPHUX YaCTUHOK.
4 | Atom Bopa. PeHTreHiBChbKI IPOMEHI. 5
5 OcHoBHM KBaHTOBOT MexaHiku. BekTopHa Mozenb aromy. [lepioguuna cucrema 5
€JIEMEHTIB.
6 | ®izuka sapa. 5
Bceboro 3a moayas 1 30

6. MeToau HaBYaHHSA, 32CO00M TIATHOCTUKHU Pe3yJIbTATIB HABYAHHA Ta METOAH iX
AeMOHCTPYBAHHS

VY mpotieci OCBOEHHS TUCIHILIIHY 3100yBay Mae:

— BUKOHATH I'SITh OKPEMUX 3aBJaHb Ha JaOOpaTOPHOMY O0JIaJHAHHI 3T/IHO 1HIWBIYaIbHOTO
rpadiky BHKOHAHHS Ja0OpaTOpHUX poOIT; OQOPMHUTH TAaNepoOBUN AHATITUYHMNA 3BIT Y
BIJIMOBIAHOCTI JI0 WX 3aBJaHb Ta MPEJACTABUTH HA PO3TIIS] BUKIANAUy, SIKAU OIIIHIOE BUKOHAHHS
KO)KHOT poOOTH Ta Ha OCHOBI YCHHX BIAMOBiZICH BH3HAYa€ PiBEHb PO3YMIHHS BHKOHAHOI poOOTH,
TOOTO 11 3aXUCT;

— BUKOHATH 6 pO3paxyHKOBHX 3aBJaHb 3TIHO CBOTO BapiaHTy; O(OPMHUTH MarnepOBHMA
PO3paxyHOK 3ajgad Ta NPEACTaBUTH HA PO3IIIAJ BHKIANady, SKUil OI[IHIOE BHKOHAHHS KOXHOI
poOOTH Ta HAa OCHOBI YCHHX BIiJIOBiZIed BU3HAa4Ya€ piBEHb PO3YMIHHS BHKOHAHOI poOOTH, TOOTO ii
3aXMHCT;
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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
MPAaKTUYHMX 33/1a4; Ha MiATOTOBKY HalaeThes 80 XBUIIMH.

7. ®OpMHU MOTOYHOI0 TA MiAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyIeHTa OLiHI0ITheA 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 MPOMIKHHUX 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 TUTHKH TICIISI JOCSTHEHHS PE3Y/bTaTIB,
3arutanoBannx PITHJ/I, mo BupaskaeTbesl B OJHIM 3 TMO3WTHUBHHUX OIIIHOK, MepeadadyeHuX YHHHUM
3aKOHOJIABCTBOM.

®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 BUKOHAHHS 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
Poborta BrKoHaHA y BcTaHOBACHHH TepMiH. CTYIEHT CaMOCTIHHO BU3HAYA€E TUII 3a1a4i i
5 parioHanbHO po3B’s3ye ii. Moxke po3B’si3yBaTH KOMOIHOBaHi 3aj1a4i. 3BiT BiIOBiIa€

BCTAaHOBJICHUM BHUMOI'aM.

4 Po6ota BukoHaHa y BcTaHOBIIeHHI TepMiH. CTYJECHT pallioHaIBHO po3B’s3ye 3a1adi. Moxe
po3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiAMOBI1a€ BCTAHOBJICHIM BUMOTaM.

Po6ota BuKOHAHA 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTh MOTPiOHI
3 dhopmynu. Po3B’s3ye 3a1auy KOPUCTYIOUHCH anropuTMoM. CKiiafeHui 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta IOMHUJIKU

) Po6oTa BuKOHAHA 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTH MOTPiOHI
hopmynn. Po3B’s13ye 3a7a4dy 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.
Maxkcumanvna oyinka cmydenma 3a 6ionogiosv Ha ycHi numanns 10 oanie (5 numarnv no
2 banu).
Pimenns
NPAKTHYHON Kpurepii oniHioBaHHA 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

JleHHe BiIiICHHS 3a04He BiTIICHHS
Kinbkic Bua pobotu Kinekic
Bun pobotu Tb Tb
OaniB 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
KOHTPOJIb
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.

Anppisuimk M.B.  Kypc  ¢isuku:  migpyunuk st cryn  BTH3/  Asgpismux M.B.,
Bepo6unpkuii b.1., Kopons A.M. — K.: HBL] «®mnanmenkoy, 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.

BonkoB O.®., JlymmieBa T.I1. Kypc ¢i3uku T.I: HaBuY. MOCIOHMK Al CTYICHTIB 1H)KEHEPHO-
TexHiYHUX cnenianbHocTet BH3. — Jlonenesk: JJoarHTY, 2009. — 224 c.

Bonkos O.®., JIlymmiea T.I1. Kypc ¢izuku T.II: HaBY. mMOCIOHUK 111 CTYJEHTIB 1H)XXCHEPHO-
TexHIyHuX crnerianbHocteir BH3. — Jlonenpk: JIonHTY, 2009. — 224 c.

VYmkan, M. B. Mexanika. MonekynspHa ¢i3uka i TepMoanHamika : HaBd. nociOnuk / M. B.
VYmkan, C. C. KoBanb ; HYK iMm. anmipana Makaposa ; mix pea. O. O. MouanoBa. — Mukouais :
HVK, 2009. - 184 c.

Tapanuyk, O. O. ®i3uyHi ocHOBUM MexaHikH : MeToA. BKasziBku / O. O. Tapanuyk, O. O.
Mouarnos, M. B. Ymkane ; HYK im. agmipana Makaposa. — Muxomnais : HYK, 2004. — 60 c.
Kosaip, H. I. MonekymnsipHa dizuka i TepmoguHamika : 30. 3amau / H. I. Kosans, C. C. Kosab,
JI. I. Crpatienko ; HYK im. aamipana Makaposa ; mig pex. O. O. MowanoBa. — Mukonais :
HVK, 2004. — 44 c.

MonekynspHa ¢i3uka : METO/A. BKa3iBKU 110 Jad. poOiT 3 kypcy ¢izuku / YAMTY ; mig pen.
0.0. Mouanosa, O. O. Tapanuyka. — Muxomnais : YJIMTYVY, 2001. - 52 c.

Mexanika : 30. 3a1a4 /i iHAUBiA. poboTH 3 Kypey ¢izuku / YAMTY ; mig pea. M. B. Ymkans,
O. O. MouanoBa. — Mukomnais : YMTY, 2002. — 48 c.

Mexanika - 1 : meToa. BKaziBku 10 ja0. poOiT 3 kypcy ¢izuxku / YIMTY ; mig pea. O. O.
Mouanosa, O. O. Tapanuyka. — Mukonais : YIMTYVY, 2003. - 60 c.
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