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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
sHaueb 3 oucyunninu "@izuxa 11", saxa eusuac OcHOBHI nousmmsa ma 3aKOHU NPUPOOU, NPUHYUNU
pobomu MexawiyHux cucmem ma OCOOAUBOCHI BUMIPIOBATLHUX NPUNAOIE, MEMOOU BUMIPIOBAHHSA
Di3uYHUX BENUYUH € 8A2OMOIO CKIAO0BOI0 Y NI020MOosYi paxisyis.

Jucyunnina "@izuxa Il" € negio emMHOI0O Yacmunoo opmy8aHHs 3a2albHUX KOMAEHMHOCHeEl Y
¢opmi 3HamHA ma po3yMiHHA npeOMemHoi obnacmi ma po3yMiHHA NPO@eciuHoi OisiibHOCHI,
30amHOCMI 3ACMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 6UUMUCA | 080]100i6aMU CYUACHUMU
SHAHHAMU, BMIHHA cmasumu ma supiutyeamu npooiemu. JJucyuniina po3paxosana Ha cmyoenmis, aKi
ompumanu 6a308i 3HaAHHSA 3 342aNbHO20 KVPCY Qi3uKu, Ximii ma 6uujoi 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 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

HaiiMmeHyBaHHS TOKa3HUKIB

["airy3p 3HaHB, CHIEIIATBHICTD
(ocBiTHS TIporpama), OCBITHIH
piBEHB

XapaKkTepUCTUKA HABYAIbHOI
JUCILIUILTIHA

neHHa ¢popma | 3aouHa Gopma

HaBYaHHA HaBYaHHA

Kinpkicts kpenuriB - _4  *

l'any3b 3HaHB

O0o0B's13K0Ba

Monynis — 1 G Imxenepis, BUpOOHUIITBO Ta Pik migrotoBKu:
3MiCTOBUX MOYJB — 2 OyMiBHHLTBO 1 1
Cemectp
http://www.nuos.edu.ua/ ) )
CrieniasibHICTD 2 2
G5 EnexTpoHika, el1eKTpOHHI Jlexuiit

[HnuBinyanbHEe HAYKOBO-
JOCIIIHE 3aBIaHHS
HE nependoayeHo

3arajibHa KUIBKICTh
rogua 120.

KOMYHIKallii, Tpui1ago0yayBaHHs
Ta paJioTexHiKa

OcBiTHs Iporpama
EnextponHi cuctemu

15 rox. 4 ron.

[TpakTuyHi, ceMiHapChKi

15 rox. 4 ron.
JlaGopaTopHi
15 rox. 4 ron.

TuxxHEBUX TOAUH JJIs1
JeHHOT pOpMHU HaBYAHHS:
ayauTOpHUX — 3

CaMOCTIIHOT poOoTH
CTyAeHTa — 5

OcBiTHIii piBeHb:

nepmuii(0akajsaBpcbKuil)

CamocriitHa poboTa

75 rog. 108 rog.

[HauBiTyanbH1 3aBIaHHS: - TO/I.

Bun xoHTpOMIO: €K3aMeH

@opMa KOHTPOJIIO: TUCEMOBA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA

Pob6oua mporpama HauanpHOi nucrurutian "@izuka 1" ckimazgeHa BIAMOBITHO O OCBITHBO-
npodeciiHOl mporpaMu MiArOTOBKU 3700yBaviB BHUIIOi OCBITH CTYIICHS OaKaiaBpa 3a CIeliaaIbHICTIO
G5 Enektponika, eneKTpOHHI KOMYHIKaIlii, mpuiago0yayBaHHs Ta paaiOTEXHIKa.

Meroto BuBYeHHS HaBuaabHO1 Auciuiuniag "®izuka I1" € popmyBaHHS y CTyACHTIB BIAMOBIIHO
710 OCBITHBO-TIPOGECIHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:

Inmezpansha KoMnemenmHicnb:
(IK) 3marHicTe pO3B’SI3yBAaTH CKJIAIHI CIICIIATI30BaHI 3a7a4l Ta TPaKTAYHI MPOOJIEMH, 10 XapaKTepU3YFOTHCS
KOMITIEKCHICTIO Ta HEBU3HAUYEHICTIO YMOB, T 4ac MpoeciiiHol MsTTHHOCTI Y Taty3i eJIEKTPOHIKH, ad0 y Tporiec

HaBYAHHSI, 1110 TTepeI0avae 3aCTOCYBAHHS TEOPii Ta METO/IIB EJICKTPOHIKH.

3aeanvbhi KoMnemennHocmi:
3K1. 3narHicTh 3aCTOCOBYBATH 3HAHHSI Y TIPAKTHYHUX CUTYAIIISIX.
3K2. 3HaHHS Ta po3yMiHHS MPSAMETHOI 00JIacTi Ta PO3yMIHHS IPOQECIHOL TIsUTHHOCTI.

3K6. 3naTHiCTh BUMTHCS 1 OBOJIOMIBATH Cy9aCHUMH 3HAHHSIMU.

3. IlepeaymMoBH IJisi BUBYEHHS JUCUMILIIHH

[TepeaymoBamu /sl BABYCHHS TUCHIUILUIIHY € PaHillle BUBUEHA nUCIHILTIHA "Buia maremaruka"
— nudepeHuiangbHe Ta IHTerpajbHe 00UNCIICHHS, PSIU; OCHOBHI MOHATTS Ta 3aKOHHU 3 HMIKUIBHOTO KYpCy

Gbi13uKK; AesKl MOHATTA Ta 3aKOHU 3 Kypcey “Ximis”.

4. OuikyBaHi pe3yJabTaTH HABYAHHS

BuBueHHS HaBYaJIbHOI AUCIMILUIIHY Nependadae GopMyBaHHS Ta PO3BUTOK y CTYICHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:

—I1PH3. 3HaxoaWTH pilmieHHS TPaKTUYHUX 3a7ad EJICKTPOHIKA  IUIIXOM 3aCTOCYBAHHS
BIIMOBITHMX MOJIEJIEH Ta TEOpid EJIIEKTPOAWHAMIKH, aHATITUYHOI MEXaHIKH, €JICKTPOMarHeTu3My,
CTaTUCTHYHOI (13UKH, (PI3UKU TBEPIOTO Tija.

— [TPH6. 3acTocoByBaTH €KCIIEepUMEHTAIbHI HABUYKH (3HAHHSA €KCIIEPUMEHTAJIBLHUX METO/IIB Ta
TOPSIIKY TIPOBEACHHS €KCTICPUMEHTIB) JUIsl TIEPEBIPKH TIMOTE3 Ta JTOCTIKCHHS SIBUII €JIEKTPOHIKH,
BMITH  BHUKOPUCTOBYBAaTH CTaHIapTHE OOJaJHAHHS, IUIaHYBaTH, CKJIaJaTH CXEMH;aHalli3yBaTH,

MO/ICJIIOBATH Ta KPUTUYHO OLIIHIOBATH OTPUMaHIi pe3yJIbTaTu.



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Moayas 1.

3micToBuii Mogyasb 1. Teopis BimHOCHOCTI. TerutoBe ButipoMiHioBaHHs. KBaHTOBI ONITHYHI SBHUIIIA.

Tema 1.

Tema 2.

Tema 3.

OnTuka pyxomux cucreM. Teopis BimHocHocTi EfHIITEHHA.

IIBUJIKICTIO Ta B3a€EMO3B'I30K MacCH Ta SHeprii.
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 TOTIMHAJIbHA 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.

doroenekTpuUHHU epeKT Ta 3aco0H Horo croctepexenns. OCHOBHI 3aKoHU GoToeeKTy. PiBHIHHS
Eitamreiina. ®ortoenementn. POTOMHOKHHUKH Ta iXHE 3acTocyBaHHs. PoToHH. Maca Ta imMmynbc
¢dorona. [Jocmign JleGeneBa moa0 icCHyBaHHS THCKY CBiT/ia. EnekTpomarHiTHe Ta KOPIYCKYJsIpHE
TTosICHEHHS TUCKY cBiTia. Edpext KomnTona 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] Poszmin 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 iy siAepHuX peakiil. Ll tyyna panioaktuBHicTs. Pobota noapysoks Kropi. PanioaktuBHi
130TONH Ta IX 3aCTOCYBaHHS y MUPHHX Lisx. Peakuii po3ainenns. Jlanrorosa peaxuis. Koedimient
po3MHOkeHHS. Kputidai po3mipu. OCHOBHI BiIOMOCTI TIPO sSIIEPHY €HEpreTUKy. Peakilis cuHTe3y.
[Ipobnema KepoBaHUX TEPMOSICPHUX PEAKITIH.

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



TemMaTHYHNH IJIaH HABYAJILHOI AUCHHUILIIHA

Ha3Bu 3mMicTOBUX MOJTYIIB 1 TEM KinbkicTe ronuna
JeHHa Gopma 3ao04Ha hopma
TOMY YHCTI Yy TOMY 9HCIT
o| 1 I ) JI I
3 | 8 :
Moayas 1
3micTroBuii MmoayJb 1. Teopis BimHOCHOCTI. TertoBe BUIPOMIHIOBAHHS.
KBaHTOBI ONTHYHI SBHUIIIA.
T'eMa 1. OH.TI/IIia PYXOMHX CHCTEM. Teopis 151202121 -1lolisl1l1l1l-12
B1IHOCHOCTI EliHIITEHA.
Tema 2. TerroBe BUIIPOMiHIOBAHHS. 15212 12-19]15]-|-|-1]-1/15
Tema 3. ®oroenekrpuunuii epekt. TUCK CBITIIA. 151202121 -1lolisl1l1l11]-1n2
Edexr KomnToHa.
Pa3om 3a 3micToBuUM MoayJem 1 4516 |6 | 6 | - (27452 |2 |2 |- 1|39
3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKka aTOMHOTO SApa
Ta €JIEMEHTAPHUX YaCTUHOK.

Tema 4. EnexTpoHHa 000JI0HKA aTOMY Ta TEOPis 16
Bopa. 20212 -19114(1|-]1/|-1]12
Tema 5. EneMeHTH KBAHTOBOT MEXaHIKH. 6222 -19(14]1]1/|-]-/12
Tema 6. [lepionnuHa cucTeMa €JIEMEHTIB Ta 16
criekTpu. B3aemoist aToMiB Ta MOJIEKYII. 2020210015 - by -4
Tema 7. Cxnag aToMHoOrO simpa. 'amma-npoMeHi 15
—— 21212 -(10015(-(-]1]-1]14
Tema 8. Anepni peakuii. Enemenrapni wactuaku. (12| 1 | 1 | 1| - [10|17] - | - | - | - |17
Pa3om 3a 3micToBMM Moaysem 2 7519199 |- (48|75|2 |2 |2 - 1|69
Yeworo ronun 15| 15]15| - |75(120[ 4 | 4 | 4| - [108




Temn NPAKTUIHHUX 3aHATH

KineskicTs roauu

Ne H
a3Ba TeMU
3/m Jenna 3aouHa
dbopma dbopma
Mopnyas 1
3micToBuii MmoayJib 1. Teopis BigHOCHOCTI. TeraoBe BUTTPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI ABHIIIA.
1 Teopist BiTHOCHOCTI. 2
2 3aKOHU TEIMJIOBOTO BUIIPOMIHIOBAHHSI. 2 2
3 doroedekT. XapakTepucTUKH POTOHA K YaCTHHKU. THCK )
ceitna. E¢pexr KomnTona.
Bceboro 3a 3micToBuii MmoayJb 1 6 2
3micToBuii MoayJb 2. dizuka aToMiB Ta MosieKyJl. Di3uKa aTOMHOTO Apa
Ta €JIEMEHTAaPHUX YaCTUHOK.
4 Atowm bopa. )
5 PenTtreniBchki mpomeHi. o)
6 OcCHOBU KBaHTOBOI ME€XaHiKH. BekTopHa MO/ieIb aTOMY. ) )
[Tepioguuna cucTema eJIeMEHTIB.
7 PanioakTiBHE BUNIPOMiIHIOBAHHS. )
8 Snepni peakuii. EnemenrapHi 4acTHHKY. 1
Bceboro 3a 3micToBuil MmoayJnb 2 9 2
Pazom 15 4




Temu j1a00paTOPHUX 3aHATH

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

dbopMu HaBYAHHSI.

Ne
HasBa Temu
3/m
Moayas 1

A-1 Busnauenns cranoi Pigbepra i3 croctepekeHHsI CIIeKTPiB aTOMHOTO BOHIO (cepii bambmepa).

A-2 Busnauenns cranoi [Inanka MeTo10M 3aTPUMYIOUOr0 MOTEHIIATY.

A-3 Busnauenns cranoi Credana-bonbsimana.

A-4 ExcnepumenTansHa nepeBipka 3akony Credana-bonbimana.

A-5 BuBueHHS 30BHIIIHLOTO GOTOCHEKTY.

A-6 BuBueHHs koedilieHTa MOTIMHAHHS Y-IIPOMEHIB PEUOBHHOIO.

A-7 BusnaueHHs akTHBHOCTI, TIEPi0y HAIBPO3MATy Ta CTAIOl pO3MaAy PalioaKTHBHOI PEYOBHHH.

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

0-1 BupdeHHS 3a1€)KHOCTI TTOKA3HUKA 3aJIOMJICHHS PiIMHA BiJl TEMITEpaTypH.

0-2 JlocmimKeHHS CIICKTPiB MOTJIMHAHHS PiTUH 32 JOIIOMOT0I0 (hoTOMETpa.

0-3 BusHaueHHs pajiyca KpHBHHH JIIH3H 32 TOTIOMOTOF0 Kienb HetoToHa.

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

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

0-6 BuznaueHHs KOHIIEHTpAIIi] pO3YMHIB 1 TOKA3HUKA 3aJJOMJICHHS PO3UYNHECHOT pSUOBHHHM 3a
JIOTIOMOTO10 1HTEepdhepoMeTpa.

0.7 OTpuMaHHS 1 JOCHTIKEHHSI MOJSPU30BAHOTO CBITJIA T2 BU3HAYCHHS KOHLIEHTPALil PO3YHHY
caxapuMeTPOM.

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

0-9 Bu3HaueHHs: KOHCTAaHTH (HOTOIPYKHOCTI.

10



Camocriiina podora

Camocriiina poborta mnependayae MIATOTOBKY M0 JIEKUIHHUX Ta MPAKTUYHUX 3aHSTH;
caMocCTiiiHe MOTINOICHHS 3HaHHA 32 TEMaMH AUCLUUIUTIHY; MIATOTOBKY, 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 Moay.b 1. Teopis BinHOCcHOCTI. TenoBe BUMPOMiHIOBaHHS.
KBanToOBi onTHYHI SBUIIA.

1 [TinroroBka 10 MEKIii 5 8
2 | IligroToBKa 110 J1abOpaTOPHUX POOIT 4 8
3 | IlinroToBKa 1O IPaKTUYHUX POOIT 4 8
4 | Buxkonanus P3 14 15
Bceboro 3a 3micToBuii moayJs 1 27 39

3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKa aTOMHOTO SApa
Ta CJICMCHTAPHUX YaCTHHOK.

1 [TigroToBka A0 JEKIiit 8 14
2 | IlinroToBka 110 1a00paTopHUX poOIT 6 10
3 [TinroToBKa 10 MPaKTUIHUX POOIT 6 10
4 | Bukonanns P3 16 15
5 | [ligroToBKa 0 €K3aMeHY 12 20
Bceboro 3a 3micToBHii MOAYJIb 2 48 69
Pazom 75 108
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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 Haspa Kie-
3/II KiCTh
6amis
Mopnyas 1
3micToBuii Moay.b 1. Teopis BinHOCcHOCTI. TenaoBe BUPOMiHIOBaHHS.
KBanTOBI1 onTHYHI SBUIIA.
1 | Teopist BITHOCHOCTI. 5
2 | 3aKOHHM TEIIOBOTO BUIIPOMiIHIOBAHHS. 5
3 dotoedext. XapakTepucTuku (HoToHa K yacTuHKU. Tuck cBitna. Edexr 5
KomnroHa.
3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKka aTOMHOTO SApa
Ta eIEMEHTAapPHUX YaCTUHOK.
4 | Arom bopa. PeHTreHiBCbKi MpOMEHi. 5
5 OcHOBU KBaHTOBO1 MexaHiku. BekTopHa Mozenb aromy. [lepioguyna cuctema 5
€JIEMEHTIB.
6 | ®izuka sapa. 5
Bceboro 3a moayan 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
rpagiky BUKOHAHHS JJa0OpaTOpHUX podiT; 0hOPMUTH NANepOBU aHATITUYHUHN 3BIT Y BiIMOBIIHOCTI
710 WX 3aBJIaHb Ta MPEJCTaBUTH Ha PO3IJIA]l BUKJIAAauy, SKHH OLlIHIO€ BUKOHAHHS KOKHOT poOOTH Ta
Ha OCHOB1 YCHHX BIJIITOB1/IeH BU3HA4Ya€ PiBEHb PO3YMIHHSI BUKOHAHOI pOOOTH, TOOTO 11 3aXUCT;

— BUKOHATH 6 pO3paxyHKOBUX 3aBJaHb 3TIHO CBOTO BapiaHTy; OMOPMHUTH MarnepoBHMA
PO3paxyHOK 3ajay Ta MPeJCTABUTH Ha PO3IJIs/ BUKJIAZauy, IKUI OLIHIOE BUKOHAHHS KOXKHOI pOOOTH
Ta Ha OCHOB1 YCHHX BIJINTOB1/Iei BU3HAUYA€ PIBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO 11 3aXUCT;

— CKJIACTH €K3aMEH Y BUIJISI/II MUCHbMOBOTO MiICYMKOBOTO MOAYJIBHOTO KOHTPOJIBLHOTO 3aX0/Y,
KM BKJIIOYa€e B ceOe TECTOBI 3aBJaHHA 3 TEOPETUYHUX 3HAHb Ta BUPIMICHHS TPHOX MPAKTUYHUX
3a]a4; Ha MiArOTOBKY HajgaeThesl 80 XBUIIMH.

7. ®OpMHU MOTOYHOI'0 TA MiAICYMKOBOI0 KOHTPOJIIO
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JlocsiTHEHHSI CTyIeHTa OIiHIOIThHC 32 100-0abHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TincymKoBa OIliHKAa HAaBYAJBHOI'O KypCy BKIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOJIIO i
OILIIHKH 3aKJTIOYHOTO €K3aMeHY. Y KOKHOT'O KOMIIOHEHTa CBOSI YaCTKa B 3arajibHiil CUCTEMI OIIIHOK.
VY mpoMDKHUX OLIHKaxX CTyAeHT Moxke HaOpatu 60 OamiB. IluTomMa Bara 3akiIIOYHOTO ICIIMTY B
3aranpHiil cuctemi omiHok — 40 6aniB. [IpaBo 3MaBaTH 3aKTIOYHUN ICTIUT AA€THCS CTYACHTY, SKIH 3
ypaxyBaHHsIM MaKCUMaJbHUX OaJliB MPOMDKHHX OIIHOK Habupae He MeHmie 40 Ganis. [lizcymkoBa
OIlIHKa HaBYAJBLHOTO KYPCY € CYMOIO IIPOMDKHHX OIIIHOK 1 OIIIHKY €K3aMEHY.

[ToTouHnii KOHTPOJIH Tepeadadae OMIHIOBAHHS TEOPETHUYHOI IMIATOTOBKU 3700yBadiB BHIIOi
OCBITH 13 3a3Ha4eHOI TeMU Ta HAOYTUX MPAKTUYHUX HABUYOK ITiJi YaC BUKOHAHHS 3aB/IaHb
1a00paTOPHUX POOIT.

3apaxyBaHHS KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JOCSITHEHHS pe3yJIbTaTiB,
3arutanoBanux PITH/I, mo BupaxaeTbCcsi B OHIA 3 MO3UTUBHUX OLIHOK, NEpeadadyeHux YUHHUM
3aKOHOJaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
KpuTepii oniHIOBaHHSI BUKOHAHHS JIA00PATOPHHUX POOIT
3100yBa4 Ma€ BUKOHATH 11’ SITh JTAOOpAaTOPHUX pOOIT 3TiIHO iHAUBITyanpHOTO rpadiky. KoxxHa

naboparopna pobora (JI/p) omiHOEThCS MakcuMyM y 6 OamiB. 3arajgoMm 3a jgabopaTopHi poOOTH
MOXHa OTpuMaTu Makcumym 30 OatiB.

J/p KpwuTepii oniHoBaHHA

PoGora BUKOHaHA y BCTAaHOBJICHHI TepMiH. BukoHaHa caMOCTIHHO, YiTKO chOpMyIIbOBaHI IIii,
3aBJaHHA Ta TINOTE3a JOCHIKCHb. 3aCTOCOBYBAJIUCS KOPEKTHI METOAM OOPOOKH OTpUMAHHX
pe3ynbTatiB. Y BUCHOBKAx MpOBeIeHa KOPEKTHA iHTepIpeTalis pe3ynbraTiB. Hagani moBHi ycHi
BIJIITOBI/Ii HA 3aMMUTAaHHSA (3T1IHO METOAMYHUX BKa31BOK) CTOCOBHO TEOPETHYHUX OCHOB POOOTH.

Pobota BukoHaHa y BCTAaHOBIICHHH TepMiH. BikoHaHa caMOCTiiHO, YiTKO c(OpPMYIIbOBaHI Lii,
3aBJaHHA. 3aCTOCOBYBAJIMCS KOPEKTHI METOAN 0OpOOKH OTPUMAHKX PE3yJIbTaTiB. Y BHCHOBKax
MIPOBEICHa KOPEKTHA IHTepIpeTalis pe3yabTaTiB. Hagani MOBHI YCHI BIAIOBI/I HA 3alTATAHHS
(3riTHO METOMMYHHX BKa31BOK) CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Pobora BuKkOHaHA y BCTAaHOBJICHHN TepMiH. BUKOHaHA caMOCTIHHO. 3aCTOCOBYBAIIMCS KOPEKTHI
METOJHM OOpPOOKHM OTPUMaHHUX pEe3ybTaTiB. Y BHCHOBKaX IpOBEICHA KOPEKTHA IHTEPIIPETAIIisd
pe3ynbratiB. HagaHi HEMOBHI yCHI BIAMOBIAI Ha 3amUTaHHS (3TiTHO METOIWYHHX BKa3iBOK)
CTOCOBHO TEOPETHYHUX OCHOB pOOOTH.

PoGorta BukoHaHa y BcTaHOBICHHN TepMiH. CTYJICHT BUKOHYE JJa0OpaTOpPHY pOOOTY 3TiHO 3
3 IHCTPYKLI€IO; B LJIOMY IPaBHIBHO CKIAJA€ 3BIT Ta pOOUTH BUCHOBKU. CTyIEHT BiZIMOBIIAETHCS
HaJaBaTH BiIOBIl Ha YCHI 3aITUTaHHS.

PoGora BuKOHaHA 3 TOPYIICHHSIM BCTAHOBJICHUX TepMiHiB. CTyIEHT BUKOHYE 1a00paTOpHY
poOOTY 3TiIHO 3 IHCTPYKIIi€I0; CKIAJCHUH 3BIT MICTHTh HETOYHOCTI Y BACHOBKAX Ta ITOMILIKH.
Hanani HemmoBHI yCHI BIATIOBiNI HA 3alUTaHHS (3T1IHO METOIUIHUX BKa31BOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

Po6ora BHKOHaHA 3 HOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTyICHT BUKOHYE J1a00paTOpHY i
1 KEpIBHUIITBOM BHKJIaa4a; CKJIAJCHUH 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKaX Ta IMTOMFIKH.
CTyneHT BiIMOBIISETCS HA/IaBAaTH BiTIOBI/i HA YCHI 3alIUTAHHS.

0 PoGota He BuKOHYBaacs

Maxcumanvua oyinka cmyoenma 3a oanuii komnouwenm npozpamu 30 6anie (5 pobim no 6 6anis).
Kpurepii oniHioBaHHSI BUKOHAHHSA PO3PAaXyHKOBHX 3aBJAaHb (1eHHa ¢opma)
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3n00yBa4 JeHHOiI (OpMH HaBYaHHS Ma€ BHUKOHATH IIICTh PO3PaXyHKOBHX 3aBlaHb, IO

HapaxoBYyIOTh B €00l 7 3aaay, 3rifHO iHAMBIgyanbHOro rpadiky. Koxna 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 BcTaHOBIIeHHH TepMiH. CTYIEHT caMOCTIHHO BH3HAYa€ THII 334241 1
partioHaIBHO PO3B’A3ye ii. Moke po3B’s3yBaTn KOMOIHOBaHI 3a/1a4i. 3BIT BiATIOBiIa€e
BCTAHOBJICHHM BHMOTaM.

PoGora BuKOHaHA y BcTaHOBICHHM TepMiH. CTYICHT pallioHaIbHO pO3B’A3ye 3amaui. Moxke
po3B’s13yBaTH KOMOIHOBaHI 3aa4i. 3BiT BiJ[IIOBi/Ia€ BCTAHOBJICHUM BUMOTaM.

Pobota BuKOHAHA 3 MOPYIICHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTH MOTPiOHI
¢dhopmynn. Po3B’si3ye 3a1auy KOPHUCTYIOUUCH anroputMoM. CKIIaeHUH 3BIT MiCTUTh
HETOYHOCT] Y BUCHOBKAX Ta MOMMIKH

Pobota BMKOHaHA 3 HOPYILICHHSIM BCTAHOBJICHUX TepMiHiB. CTyIEHT HABOAMTH IOTPIOHI
(dopmyn. Po3B’si3ye 3a1a4y 3 TOMIIIKAMH.

CTyaeHT CKJIaJla€ CKOPOUYCHY YMOBY 3aja4i, pOOUTh OOUMCICHHS JIUIIIE 38 TOTOBOKO
hopmyIIoI0.

CrynmeHT He po3B’s3ye 3ajadi.

Maxcumanvua oyinka cmyoenma 3a danuti kKomnowenm npoepamu 30 oanie (6 pobim no 5
oanis).

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

CTyneHTH 3a0YHOTO BIJJIJICHHS BHUKOHYIOTH JBI KOHTposbHI pobotu (K/p) 3rimHO

1HMB1IyaIbHOTO BapiaHTy, SIKUH BIAMOBIAA€ OPSIKOBOMY HOMEPY 31 CIIUCKY Y JKypHAJIi, B 00’ eMi

12 3ama4 3 BIAMOBIAHUX TE€M 3aHATTS HA OJIHY KOHTPOJIBHY POOOTY.

K/p KpuTepii oniHIOBaHHSA

Pob6ora BukoHaHa y BcTaHOBJICHUH TepMiH. CTyIEHT CaMOCTIHHO BH3HAYA€E THII 3aa4i i

24 palioHaJ bHO po3B’s3ye ii. Morke po3B’s13yBaTH KOMOIHOBaHI1 3ajad4i. 3BIT BIAOBIIA€
BCTAaHOBJICHUM BHMOTaM.

20 PoGota BuKoHaHa y BcTaHOBIEHUH TepMiH. CTYACHT palioHaIbHO po3B’s3ye 3a1adi. Moxe
pO3B’s3yBaTH KOMOIHOBaHi 3aad4i. 3BIT BiJIIOBIJa€ BCTAHOBJIICHUM BUMOTaM.
PoGota BiKOHaHA 3 MOPYIIEHHSIM BCTAaHOBIIEHUX TepMiHiB. CTyA€HT HaBOJUTD HOTPiOHI

16 dhopmymu. Po3B’sa3ye 3a1a9y KOPUCTYIOUNCH anroputMoM. CKITaieHuH 3BIT MiCTHTD
HETOYHOCTI Y BUCHOBKaX Ta MOMMJIKH

? Po6ota BukoHaHA 3 TOPYIIEHHSM BCTAHOBJICHUX TepMiHiB. CTYIEHT HABOIUTH MOTPIOHI
(dhopmynu. Po3B’s3ye 3a7ady 3 MOMITKAMHU.

4 CTyIeHT CKJIaJja€ CKOPOUEHY YMOBY 3ajadi, pOOUTh OOUHCIICHHS JIHIIIE 32 TOTOBOO
dhopmyioro.

0 CtyneHT He po3B’s3ye 3a/1adi.
Maxcumanvua oyinka cmyoenma 3a Oanuti Komnorenm npozpamu 48 o6anie (2 pobomu no 24
oanu).
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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
MOXHa OTpUMaTu MakcumyMm 40 Oais.

Te]:ii':i":lﬁ’;;ﬂ Kpurepii oniHIoBaHHs Ha eK3aMeHi
2 Binmoins Hajgana MpaBmiibHA 3 YiTKUM MOSICHEHHSIM.
1 Bianosinp npaBuibHa, ajre 6€3 OSICHECHHS.
0 Bianosinp He HamaHa B3aram ad00 HETPaBIIIBHA.
Maxcumanvua oyinka cmydenma 3a 6i0nogiov Ha ycui numanns 10 danie (5 numans
no 2 banu).
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.
| P'iHIeHHH MPEJICTABJICHE HETIOBHE, OUIbII HIK HAIOJOBHMHY, NMpaBWJIbHA BiIIOBIIb
BiJICYTHSI.
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 2x24 = 48 GaniB
Bukonanns nabopaTopHuX poOiT 5x6 = 30 GauiB 2x6 = 12 OaiB
Bceboro 60 60
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8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

JlenHna ¢popma HaBYaHHS 3aouHa popma HaBUAHHS
Kinekic Bua pobotu Kinekic
Bun pobotu Tb Tb
6aniB OauiB
Moayas 1
T1 PospaxyHkoBe 3aBnaHHs, 1
nabopaTopHa pobora M-1
Jlaboparopna po6ota M-1,
3M1 | T2 | Po3paxyHKOBe 3aBIaHHS 5 KOHTpOJIbHa poboTta 1 30
PospaxyHkoBe 3aBiaHHs,
T3 11
nabopaTopHa poboTa
T4 | JlabopaTopHa poboTa 6
TS5 | Po3paxyHkoBe 3aBIaHHs 5
M2 | Té Po3paxyHkoBe 3aB1aHHS, 1 JlaGopaTopna poboTa, 30
nabopaTopHa poboTa KOHTpOJIbHA poboTa 2
T7 | Po3paxyHkoBe 3aBIaHHS 5
T8 | JlabopaTopna poboTa 6
Mincymxosui Exk3amen 40 Ex3amen 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. MeToau4HI BKa3iBKHU Ta 3aBJaHHs 10 BUKOHAHHS 1HAMBIAyaIbHHUX Ta 1a00paTOpHUX pOOIT 3
JTUCLUIUTIHU B €IEKTPOHHOMY 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. Kyuepyxk, I.T. T'opbauyk, ILI1. JIynuk. 3aransuuii kypc ¢izuku, 1.1, Kuis, ,,Texnika”, 2001.
M. Kyuepyk, I.T. 'opbauyk, ILII. JIynuk. 3aransauii kypc ¢izukw, 1.11, Kuis, ,,Texnika”, 2001.

3. LM. Kyuepyk, LT. I'opbauyk, [LII. Jlynuk. 3araneauii kype ¢izuku, T.11I, Kuis, ,, TexHika”,
2001.

4. 3auexk L.P., KpaBuyk [.M. Kypc ®i3uku/ 3a pexn. Jlonatuncekoro 1.€., JIsBiB, 2003.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

. bymok, I'. ®. Kypc ¢i3uku : HaBd. nmocionuk. Y 2 kH. KH. 1. ®@i3u4HI OCHOBH MEXaHIKH.

Enextpuka i maraetusm / I'. ®@. bymiok, B. B. JleBannoscekuit, I'. ®. [liBeHs. — 2-re Bua. — Kuis
: JIubGige, 2001. — 448 c.

Annpismiuk M.B.  Kypc  ¢isuku: migpyunuk s crynq  BTH3/  Aaappismux M.B.,
BepOunpkuii b.1., Kopons A.M. — K.: HBIL] «®mnanmenkoy, 2008. — 530 c.

Yoummaw, I1. I1. ®i3uka : nigpyunuk / I1. I1. Yonnan. — Kuis : Buma mk., 2004. — 567 c.

Hinyx JL.JI. Enexrpuka i maraerusm: migpyunuk / JLJ. Hinyx — TepHomins: Ilinpyunuku i
nociouuku, 2020. — 464 c.

Bonkos O.®., Jlymmiesa T.I1. Kypc ¢i3uku T.I: HaBY. MOCIOHUK Il CTYACHTIB 1HKEHEPHO-
TexHIyHuX crnerianbHocteir BH3. — Jlonenpk: JIonHTY, 2009. — 224 c.

BonkoB O.®., JlymmieBa T.II. Kypc ¢i3uxu T.II: HaB4. MOCIOHMK ISl CTYIEHTIB 1HXKEHEPHO-
TexHIuHUX cnenianbHocTet BH3. — [lonenpk: JJoarHTY, 2009. — 224 c.

VYmkan, M. B. Mexanika. Monekynspaa ¢izuka 1 TepMoanHaMika : HaBY. mocioHuk / M. B.

VYkan, C. C. Kosans ; HYK iM. anmipana Makapoga ; mig pexn. O. O. Mouanosa. — Mukonais :
HVYK, 2009. - 184 c.

Tapanuyk, O. O. ®i3uyHi ocHOBU MeXaHiku : MeTo. BKasiBku / O. O. Tapanuyk, O. O. MouaJog,
M. B. Ymkanp ; HYK iM. agmipana MakapoBa. — Mukomnais : HYK, 2004. — 60 c.

Kogainp, H. I. Monekynspna ¢isuka i repmonunamika : 30. 3amgau / H. I. Kosans, C. C. KoBaus,
JI. 1. Crparienko ; HYK iM. agmipana Maxkapoga ; mig pea. O. O. Mouanosa. — Mukomnais : HYK,
2004. - 44 c.

MonekynsipHa ¢i3uka : METOJ. BKa3iBKH 110 J1a0. pooiT 3 kypcey ¢izuku / YIMTY ; mix pexa. O.0.
Mouanoga, O. O. Tapanuyka. — Mukonais : YJIMTY, 2001. - 52 c.

Mexanika : 30. 3a1a4 a8 1HAUBIA. podotu 3 Kypey dizuku / YIMTY ; mig pen. M. B. Ymkars,
O. O. MouanoBa. — Mukonais : YIMTYVY, 2002. — 48 c.

Mexanika - 1 : meroa. BkaziBku 10 1ab. poOit 3 kypey dizuku / YIMTY ; mig pen. O. O.
Mouanosa, O. O. Tapanuyka. — Mukomnais : YIMTY, 2003. — 60 c.

Mexanika - 2 : METOJ. BKa3iBKH 10 Ja0. poOiT 3 kypcy dizuxku / YIMTY ; mig pea. O. O.
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