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BCTYII

Ilpoepama niocomosku 6axanaepie cneyianonocmi "G9 Ilpukiaona mexawnika" nepedbauae
MiCcHY 63a€MO0iI0 cyOeHmie ma GUNYCKHUKI6 i3 menjioenepeemudnum o0OJa0OHAHHAM Meniosux ma
AMOMHUX ~ eNIeKMPOCMAaHYill, MenI0OMexXHiYHUM OONAOHAHHAM NPOMUCTIOBUX MA KOMYHATbHUX
RIONPUEMCMS,  NAPOBUMU,  BOOO02PIUHUMU  KOMIAAMU, MENI08UMU  OBULYHAMU, Menio- ma
MACOOOMIHUMU Anapamamu,; MenIOHACOCHUMY, XOJIOOUIbHUMU YCMAHOBKAMU, MENIOHOCIAMU ma
poboyimu minamu, npoyecamu 6UpoOIeHHsl, nepemeoperts, nepedasanHs, po3snooiLy, UKOPUCTNAHHS
enepeii. Tomy ompumanus 6azosanux 3Hans 3 oucyuniinu "@izuxa 11", axa susuac ocHo6Hi NOHAMMAL
ma 3aKOHU NPUpooU, NPUHYURU POOOMU eeKMPOMASHIMHUX CUCeM Ma 0COOIUBOCMI 8NIUBY NOI8
Ha pobomy npunadis, Memoou BUMIPIO8AHHA (QIZUUHUX BEIUYUH € 8A20MOIO CKAAO080I0 Y NIO20MOBYi
Qaxisyis.

Jucyunnina "@izuxa Il" € negio emMHOI0 Yacmunoo opmyS8aHHsa 3a2albHUX KOMAEHMHOCHEN Y
¢opmi 3HamHA ma po3yMiHHA npeOMemHoi obnacmi ma po3yMiHHA NPoO@eciuHoi OJisiibHOCHI,
30amHOCMI 3aCMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 6UUMUCA | 080]100i6aMU CYUACHUMU
3HaHHAMU. [ucyuniina po3paxoeana Ha cmyoeHmie, AKi ompumanu 6a308i 3HAHHA 3 3A2ATbHO20 KYPCY
Gizuku, kypcy gizuxu (1), ximii ma suwoi mamemamuxu.

Knwuoei cnoea: @isuka, @isuuna GenuuuHa, MacHemusm, eleKmpocmamurd, 0y008a

mamepianie, 6AaCMU8OCmMi Mamepiaiis.

Abstract

The program of training a bachelor on specialty "G9_Applied mechanics" provides close
interaction of students and graduates with the heat power equipment of thermal and nuclear power
plants; thermal equipment of industrial and communal enterprises; steam, hot water boilers; heat
engines, heat and mass transfer devices; heat pump, refrigeration units; heat carriers and working
bodies; processes of production, transformation, transmission, distribution, use of energy. Therefore,
obtaining basic knowledge in the discipline of "Physics 11", which studies the basic concepts and laws
of nature, principles of electromagnetic systems and peculiarities of the influence of fields on the
operation of 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 course is
designed for students who have acquired a basic knowledge of a general course in physics, physic
course(l), chemistry and higher mathematics.

Key words: physics, physical quantity, magnetism, electrostatics, properties of materials,

structure of materials.



1. Onuc HaBYAJILHOI AUCIHUILIIHA

HaiiMmeHyBaHHS TOKa3HUKIB

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

XapaKkTepUCTUKA HABYAIbHOI
JUCILIUILTIHA

neHHa ¢popma | 3aouHa Gopma

HaBYaHHA HaBYaHHA

Kinpkicts kpenuriB - _4  *

Monynis — 1

3MICTOBUX MOJYJIB — 2

["any3b 3HaHB

G Imxenepis, BUpOOHUIITBO Ta
OyIiBHUIITBO

O0o0B's13K0Ba

Pix miaroroBku:

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

[HauBiTyanpHE HAYKOBO-
IOCJIIIHE 3aBAaHHS
He Tiepe0adeHo

3arajibHa KUIBKICTh
rogua 120.

CrermiaipHICTh
G9 IlpuknagHa MexaHika

OcBiTHs Iporpama
TexHonorii cTBOpeHHS
MEXaHIYHUX CUCTEM

Cemectp

Jlexmini

15 ron. 4 ron.

[TpakTuyHi, ceMiHapChKi

15 rox. 4 ron.
JlaGopaTopHi
15 rog. 4 roj.

TwKHEBHUX TOANH I
JeHHOT pOpMHU HaBYAHHS:
ayIUTOpHUX — 3 ;

caMocCTiifHO1 poOoTH
CTyAeHTa — 5

OcBiTHIii piBeHb:

nepumii(dakanaBpcbKHii)

CawmocriifHa po6oTa

75 ron. 108 ron.

[HauBiTyanbH1 3aBIaHHS: - TO/I.

Bupg xoHTpOI0: €K3aMeH

@opMa KOHTPOJIIO: TUCEMOBA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA
Pob6oua mporpama nauanpHOi nuciurutian "@izuka [1" ckimageHa BIAMOBITHO O OCBITHBO-

npodeciiHOoi MporpamMu MiArOTOBKY 37100yBaviB BUIIOI OCBITH CTYNEHs 0akajaBpa 3a CIelialbHICTIO
"G9 INpuknagna mexanika". J{ns 3aznauenoi Ol guciumurina Mae cTaTyc HOpMATHBHOI.

Mertoto BUBYEHHS HaBuanbHOI nuctuiiiny "®@izuka 11" € popmyBaHHS y CTYACHTIB BiJIOBITHO
710 OCBITHBO-TIPOQECIHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:

— 3K1. 3gaTHicTh 70 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y;

— 3K2. 3gaTHicTh Ta pO3YMIHHS IPEAMETHOI 00J1aCTi Ta PO3yMiHHS TTPodeciitHOT MIsUTBHOCTI.

—3K7. 3naTHIiCTh BUMTHCS 1 OBOJIOJIIBATH CYyYaCHUMHU 3HAHHIMH;

— ®K2. 3patHicTh pOOWTH OLIHKM TapaMeTpiB Mpare3laTHOCTI MarepiaiiB, KOHCTPYKIIH 1
MaIlliH B €KCIUTyaTallifHuX YMOBax Ta 3HAXOAWTH BIATOBIIHI pIllICHHS AJIs 3a0e3Me4YeHHS 3aaHOT0
PIBHS HIIMHOCTI KOHCTPYKIIIH 1 MPOIECIB, B TOMY YHCJIi 1 32 HASIBHOCTI I€SIKOT HEBU3HAYECHOCTI.

— ®K9. 3aaTHiCTh MpeACTaBICHHS PE3YJIbTaTIB CBOET 1H)KEHEPHOI MISJIBHOCTI 3 JOTPUMAHHAM

3araJibHONIPUUHATUX HOPM 1 CTaHJAPTIB.

3. IlepenymoBH Aj1s1 BUBYEHHSI JUCHUIIIHA

[TepenymoBamu 111 BUBUEHHS AWCIHUIUIIHM € PaHillle BUBYEHI PO3IUIM AWCHUILTIHE "Buina
maTtematHka " — nudepeniianpHe Ta iHTErpaibHe 0OYNCICHHS, PSAAN; OCHOBHI MOHATTS Ta 3aKOHU 3

mKUTbHOTO Kypey "®i3uka ["; nesiki moHATTS Ta 3aKOHU 3 Kypey “Ximis™.

4. OuikyBaHi pe3yJbTaTH HABYAHHS
BuBueHHS HaBYaJIbHOI AUCHMILUIIHY nependayae GopMyBaHHsS Ta PO3BUTOK y CTYICHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:
— [IPH2. BukopucToByBaTH 3HaHHS TCOPETHYHUX OCHOB MEXAHIKU PIJUH 1 Ta3iB, TEIUIOTEXHIKU
Ta €JIEKTPOTEXHIKH JJII BUPIIICHHS MPOo(deCIifHNX 3aBIaHb;
—IIPH9. 3matm Ta po3ymiTH CyMiKHI Tramy3l (MeXaHiKy piaMH 1 ra3iB, TEIUIOTEXHIKY,
€JIEKTPOTEXHIKY TOIL0) 1 BMITH BUSBIIATH MDKAMCUUILTIHAPHI 3B’ A3KH MPUKJIIAJIHOT MEXaHIKH Ha PiBH,

HEOOXI1THOMY JIJIsi BAKOHAHHS 1HIITMX BUMOT OCBITHBOI TPOTPaMH.



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 151212121 -1ol15l111111- 112
B1IHOCHOCTI EliHIITEHA.
Tema 2. TerroBe BUIIPOMiHIOBAHHS. 15212 12-19]15]-|-|-1]-1/15
Tema 3. ®oroenekrpuunuii epekt. TUCK CBITIIA. 151212121 -1ol15l111111- 112
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 ylalal-lolial1!l-111-112
Bopa.
Tema 5. EneMeHTH KBAHTOBOT MEXaHIKH. 6222 -19(14]1]1/|-]-/12
Tema 6. Heploﬂnqga CHCTEMa EJIEMEHTIB Ta 16 rylala2l-lolisl-11l-1-114
criekTpu. B3aemoist aToMiB Ta MOJIEKYII.
TeMa“7. Cknag aromHoro siapa. ['amma-npomeni 15 dlalal-lwolisl - t-111-114
Ta HEWTPOHHU.
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
Ycboro ronun 12001515 (15| - |75{120{ 4 | 4 | 4 | - [108




Temu NPAKTUYHHUX 3aHATH

Kinexicte rogua
Ne
Hasga remu
3/ Jlenna 3aouHa
dbopma dbopma
Moayas 1
3micToBuii Moay.b 1. Teopis BinHOocHOCTI. TenoBe BUMPOMiHIOBaHHS.
KBanTOBI1 oNTHYHI SBUIIA.
1 | Teopis BigTHOCHOCTI. 2
2 | 3aKOHH TEIUIOBOTO BUMIPOMIHIOBAHHS. 2 2
3 doroedexT. XapakTepucTUKU (POTOHA STK YACTUHKH. THCK )
csitna. E¢pexr Komnrona.
Bceworo 3a 3micToBuii moayJs 1 6 2
3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKka aTOMHOTO SApa
Ta eJIEMEHTAPHUX YaCTUHOK.
4 Artom bopa. 2
5 PeHTreHiBChKI IPOMEHI. o)
6 OcHOBY KBaHTOBOT MEXaHiKU. BeKTopHa MOJIEIIb aTOMYy. ) 2
[Tepiognuna cuctema eIeMEeHTIB.
7 PanioakTrBHE BUITPOMIHIOBAHHS. o)
8 Anepni peakiii. EnemenTapHi 4aCTUHKH. 1
Bceboro 3a 3micToBuii MOYJIb 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.
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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

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

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 mporieci 0CBOEHHS TUCITUTUIIHYU 3100yBad Mae:

— BUKOHATH T'ATh OKPEMHX 3aBJIaHb Ha JJAOOpaTOPHOMY O0JIafHAHHI 3T1AHO 1HAMBITYaIIBHOTO
rpagiky BUKOHaHHS JJa0OpaTOpHUX podiT; 0hOpMUTH NanepoBUl aHATITUYHUHN 3BIT Y BiIMOBIIHOCTI
710 IMX 3aBJIaHb Ta MPEJCTaBUTH HA PO3IJIA]l BUKJIaAauy, SKHH OLlIHIO€ BUKOHAHHS KOKHOT poOOTH Ta
Ha OCHOBI YCHUX BiJINOBIi/JIci BU3HAYa€ piBEHb PO3YMIHHs BUKOHAHOI poO0TH, TOOTO ii 3aXHCT;

— BUKOHAaTH 6 pO3paxyHKOBUX 3aBJaHb 3TiJHO CBOTO BapiaHTy; OGOPMHUTH NanepoBUit
PO3paxyHOK 3ajay Ta MPeJCTABUTH Ha PO3IJIsA] BUKJIA[auy, IKUI OLIHIOE BUKOHAHHS KOXKHOI pOOOTH
Ta Ha OCHOB1 YCHHX BIJITTOB1/Iei BU3HAUYA€ PIBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO 11 3aXUCT;

— CKJIACTH €K3aMEH y BUIJISAL MUCBMOBOTO MiJICYMKOBOI'O MOJYJIbHOI'O KOHTPOJIBHOTO 3aX0[y,
SAKUH BKJIIOYa€e B ce0e TECTOBI 3aBJaHHSA 3 TEOPETUYHUX 3HAHb Ta BUPIMIEHHS TPhOX MPAKTUYHUX
3aJa4; Ha MiArOTOBKY HajgaeThesl 60 XBUIMH.
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7. @opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHSI CTyIeHTa OLiHI0IThCA 32 100-06a1bHOI0 CHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OIliHKa HAaBYAJHHOI'O KypCy BKIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOJIIO i
OLIIHKM 3aKJIFOYHOTO 33aX0Jy KOHTPOJIIO 3HaHb. Y KOXKHOTO KOMIIOHEHTa CBOSl 4acTKa B 3arajbHil
CHCTEMi OIIIHOK. Y MPOMIDXKHHX OIIIHKaX CTyAEHT Moske HaOpaTu 60 6aniB. [IuToma Bara 3aKiIt04HOTO
3aX04y KOHTPOJIIO 3HaHb B 3arajibHiil cucreMi oiHOK — 40 6amiB. [IpaBo 31aBaTh 3aKIIFOYHMM 3aX1]]
KOHTPOJTIO 3HaHb JAETHCS CTYICHTY, AKIH 3 ypaxyBaHHSM MaKCUMAJIbHHUX OaiB MPOMIXKHUX OI[IHOK
Habupae He mentie 40 6anis. [limcyMKoBa OIlIHKA HABYAIBLHOTO KYPCY € CYMOIO TIPOMDKHHUX OI[IHOK
1 OIIIHKH 3aX0/ly KOHTPOJIIO 3HAHb.

[Torounuii KOHTPOJIb Mepeadayae OLIHIOBAHHS TEOPETHYHOI MiATOTOBKH 3100yBayiB BHUILOI
OCBITH 13 3a3Ha4eHOl TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK IiJ 4YaC BUKOHAHHS 3aBJIaHb
1a00paTOPHUX POOIT.

3apaxyBaHHS KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JIOCSITHEHHS Pe3yJIbTaTiB,
3arutanoBannx PITHJ/I, mo BupaskaeTbes B OJHIM 3 TMO3WTHUBHHUX OIIHOK, MepeadadyeHuX YHHHUM
3aKOHOJIaBCTBOM.

DopMHU KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
KpuTepii oniHIOBaHHSI BUKOHAHHS JIA00PATOPHHUX POOIT

3n00yBay Mae BUKOHATH I SITh TAOOpaTOPHHUX POOIT 3TiIHO iHAMBIyadbHOTO rpadiky. Koxxna
nabopaTtopHa pobota (JI/p) omiHrOeTbCs 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 co0i 7 3aaay, 3riHO 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 BcTaHOBIeHHH TepMiH. CTYICHT caMOCTIHHO BH3HAYa€ THII 33124 1
patioHanbHO po3B’s3ye ii. Moske po3B’s3yBaTH KOMOIHOBaHi 3a1a4i. 3BiT BiAMoOBigae
BCTAHOBJICHHM BHMOTAM.

Po6ora BuKoOHaHA y BcTaHOBICHMM 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

Po6ota BuKOHAHA 3 MOPYIICHHSIM BCTAHOBIICHUX TepMiHiB. CTy/I€HT HaBOJUTH MOTPiOHI
¢dopmyn. Po3B’s3ye 3a1ady 3 HOMHIKaMU.

CTyaeHT cKi1ajae CKOPOUYeHY YMOBY 3a/1adi, pOOUTH OOYHCIICHHS JIUIIE 38 TOTOBOIO
hopmyIIoI0.

CryneHT He po3B’s3ye 3a1adi.

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

CTtyneHTH 3a049HOTO BIQAUICHHS BHUKOHYIOTH JIBl

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

KOHTpoJibHI pobotn (K/p) 3rimnHo

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

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

K/p Kpurepii oniHioBaHHs

PoGota BukoHaHa y BcTaHOBIIeHHH TepMiH. CTYZCHT caMOCTIHHO BHU3HAYa€ THII 3a/a4i 1

24 pauioHabHO po3B’a3ye ii. Moke po3B’a3yBaTH KOMOIHOBaHI 3a1a4i. 3BiT BiINOBigae
BCTAHOBJICHUM BUMOTaM.

20 Po6ora BukoHaHa y BcTaHOBIICHUH TepMiH. CTyIEHT palioHaILHO po3B’s3ye 3amadi. Moxe
pO3B’sI3yBaTH KOMOIHOBaHI 3aa4i. 3BIT BIANOBIJa€ BCTAHOBIICHUM BUMOTaM.
Po6oTa BuKkoHaHA 3 TOPYIICHHSM BCTAHOBJICHUX TepMiHiB. CTYIEHT HABOIUTH MOTPIOHI

16 ¢dopmynu. Po3B’s13ye 3a1ady KOPHCTYIOUHCH aTOpuTMOM. CKIIaJIeHU 3BIiT MICTUTD
HETOYHOCTI Y BUCHOBKaX Ta IOMHJIKH

] PoGota BKOHaHA 3 MOPYIIEHHSIM BCTAaHOBIIEHUX TepMiHiB. CTyA€HT HaBOJUTDH NOTPiOHI
dhopmymu. Po3B’sa3ye 3a1a9y 3 TOMIIJIKAMH.

4 CtyZIeHT ckilafiae CKOpoueHy YMOBY 3a/1ai, pOOUTh 00UHCIIEHHS JIMIIE 32 TOTOBOIO
dhopmyioro.

0 CtyzneHT He po3B’sA3ye 3a1adi.
Maxcumanvha oyinka cmyoenma 3a 0anuti KOMnoHenm npoepamu 48 6anie (2 pobomu no 24
oanu).

14



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 Makcumym 40 Oais.

Te]:;?)l;?ils:a?lilﬂ Kpurepii oninroBanns Ha ek3aMeHi
2 BianoBiap HamaHa paBUIIbHA 3 YITKUM TOSICHCHHSIM.
1 Binmoins npaBuibHAa, ane 0e3 MOsICHEHHS.
0 Binmosins He HajaHa B3araii abo HETpaBUIIbHA.
Maxkcumanvua oyinka cmyoenma 3a 6i0onogiov na ycui numanns 10 6anie (5 numano
no 2 banu).
Pimnenns
NPaKTHYHOY Kpurepii oniHroBaHHsI HAa eK3aMeHI
3agavi
Pimenns mpejicraBieHe MOBHE, KOPEKTHE, 3 WITKMMUA MAIFOHKOM Ta TIOSCHEHHSIMH,
10 MIPaBUIILHO BUKOHAHO TIEPEBEICHHS OMUHUID po3MipHOCTI B Cl, BiTOBIIs MpaBUILHA,
MIPaBUIILHO BUKOHAHO JOBEICHHS PO3MIPHOCTI (Pi3WIHOT BETMIUHHU.
Pimenns mpejicraBieHe MOBHE, KOPEKTHE, 3 WITKMMUA MAJFOHKOM Ta TIOSCHEHHSIMH,
9 MIPaBUIILHO BUKOHAHO TIEPEBEICHHS OMUHUIB po3MipHOCTI B Cl, BiIMTOBIIs MpaBHIbHA,
HETPaBUJIFHO BUKOHAHO JIOBEICHHS PO3MIpPHOCTI (Pi3UUHOT BEIMUHHHU.
2 Pimenns npezacraBneHe y BUTISAA (HOpMYJI, MPaBUIBHO BUKOPHCTAHUX, 3 UYiTKUMHU
MaJIFOHKOM, ajie 0e3 MOsSCHEHb, BiIITOBIIL IPABHIIbHA.
Pimenns mpejicraBieHe MOBHE, 3 HEYITKHMM MAaJTIOHKOM Ta TOSCHEHHSIMH, OJUHUIH
7 PO3MIPHOCTI TIpaBWIBHO BUKOHaHO TmepeBeneHHss B Cl, BiAmMoOBigs mpaBuibHA, HE
BHKOHAHO JOBEACHHS PO3MIPHOCTI (Di3HUHOT BEIUYHHU.
6 PimenHs mpencraBieHe IMOBHE, KOPEKTHE, 3 UITKUMU TOSCHEHHSIMH, BiAMOBIIH
HeTIpaBWJIbHA Y 3B'SI3KY 13 TOMHIIKaMH IPH BUKOHAHHI PO3PaxyHKIB.
Pimennst mpencraBieHe y BULISAL (GOpMyJI, MPaBHILHO BHUKOPHCTAaHHUX, ajie 0e3
5 MOSICHeHb, BIATOBIb HEMpaBWIbHA Y 3B'A3Ky 13 MOMHJIKAMH TIpPU BUKOHAHHI
pO3paxyHKiB.
3 Pimennst npeacrapieHe y BUMIAAl GopMyl, OUIBII HIDK HAIlOJOBUHY, HE HPaBUIBHO
BHKOHAHO TiepeBenieHHs B Cl, BiAMOBIh HEMpaBUIIBbHA.
) PimenHss mpencraBiieHe HEMOBHE y BUMLIAI (OPMYT 3 HEUITKHM IOSCHEHHSM,
MPaBUIbHA BiAMOBIb BIICYTHS.
| Pimenns mpexactaBieHe HEMOBHE, OUIBII HIX HAMOJOBMHY, NpaBWIbHA BiINOBiIb
BiJICYTHS.
0 Pimenns He npeacTapieHe B3araii abo HEMOBHE, MEHII Hi’K HATIOJIOBHHY .
Maxcumanvua oyinka cmyoenma 3a 3adayi 30 6anis (3 3a0aui no 10 6anis).
DopmMa KOHTPOJIIO MakcumanbHa KUIBKiCTB 0aJ1iB
Jenna ¢popma 3aouna Gopma
BukoHaHHS po3paxyHKOBHX 3aBIaHb 6x5 =30 6annm 2x24 = 48 6amiB
BukonanHus 1abopaTopHUX pOOIT 5x6 = 30 GaiB 2x6 = 12 6amiB
Bceworo 60 60
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8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

Jlenna ¢opma 3aouHa popma
Kinekic Bua pobotu Kinekic
Bun pobotu Tb Tb
6aniB OauiB
Moayas 1
PospaxyHkoBe 3aBnaHHs,
T1 11
nabopaTopHa poboTa
Jlaboparopna pobora,
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
Hincymxosuit Ex3amen 40 Ex3zamen 40
KOHTPOJIb
Cyma 100 100

9. IncTpyMeHTH, 00JIaITHAHHS Ta NPOrpaMHe 3a0e3MeYeHHs], BAKOPUCTAHHS

SIKUX Nependayac HaBYAIbHA JUCHHUIIIHA
1. OnopHuii KOHCIIEKT JIEKLIH 3 AUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTi.

2. Meroau4Hi BKa3iBKH Ta 3aBJaHHS IO BAKOHAHHS 1H/IMBIIyaJbHUX Ta JAOOPATOPHUX POOIT 3
JUCITUTIIIHA B €JIEKTPOHHOMY BapiaHTI.

3. JlaGopaTopii 3 yuboBUM 00JIaHAHHSIM.

4. HaBuanbHi MOCIOHUKY JIJIS 1HAUBIAyaIbHOT POOOTH CTYACHTIB 3 KypCy (Pi3UKH.

5. JIekmiiiHi JeMOHCTpaIlii.

10. PexomengoBani qpxepesia ingopmanii
OcHoBHa JiTepaTypa
1. Kyuepyx, I. M., 3aransauii kypce ¢izuku / I. M. Kyuepyk, 1. T. lop6auyk, I1. I1. JIynuk. - 1. III -
K.:,,Texnika”, 2001. — 536 c.
2. Hinyx, JI. JI. 3aranpHa ¢izuka : migpyunuk / JI. J. Hinyx — Tepromnins: «Iliapydnuku i
nociOumkmy, 2020. — 464 c.
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. ATtomHa Ta siiepHa ¢i3uKa : HaBY. TOCIOHHK : €JIEKTPOH. BUJ. KOMOiH. BUKopuctanus Ha DVD-

ROM/ K. 1O. bypynina, H. O. Illanoan [ta in.] ; MOH VYkpainu, HYK im. aqmipana MakapoBsa;
3a pen. npod. O. O. Mouanosa. — EnektpoH. gani. — Mukomnais : HYK, 2015.

Bbypynina, XK. 0., CnemniansHa Teopis BimHocHOCTI. KBanTOBa onTuka : HaBu. [locionuk / XK. 1O.
Bypysina, , O. O. I'aiiiia . Mukounais: HYK, 2011.

. Ymxkan, M. B. ®i3uka atoma i atomHOrO0 sapa : 30. 3anau / M. B. Ymkan ; HYK im. agmipana

Makaposga ; 3a pea. M. B. Ymkang, C. C. KoBans. — Muxkonais : HYK, 2007. — 32 c.

JlonomizkHa

Yommaw, I1. I1. ®i3uka : miapyunuk / I1. I1. Yonman. — Kui : Buma mk., 2004. — 567 c.
JmutpieBa, B. ®©. ®i3uka : HaBd. nmocioHuk / B. @. JImutpieBa. — Kuis : Texnika, 2008. — 648 c.

8. Kypc ®@izuku : migpyunuk / 1. P. 3auek, . M. KpaBuyk T1a iH. ; 3a pen. Jlonaruncekoro., JIbBiB,

10.

11.

12.

2003. -376 c.

Bymok, I'. ®. Kypc ¢i3uku : HaB4. mociOHuk. Ontuka. dizuka aTomMa 1 aTOMHOTO sfpa.
/ T'. ®@. bymok, B. B. JleBannoBcekuid, I'. ®. IliBens. —2-re Bua. — Kuis : JIuGigs, 2001. — 424 c.
OnTuka : MeToI. BKa3iBKH 10 Ja0. pooiT 3 kypey dizuku / YIMTY ; mig pen. O. O. Moyanosa,
K. 1O. BypyHninoi. — Mukomnais : YIMTY, 2003. — 48 c.

dizuka aToMiB Ta KBaHTIB : MeTon. Bka3iBku / YIMTY ; mix pea. O. O. Mouanosa., M. B.
Vmxkang. — Mukonais : YJIMTY, 2003. — 40 c.

3araneHuii Kypce ¢i3uku : 30. 3ama4 / 3a pen. L. I1. Tapkymi. — 2-re Bu., crep. — Kuis : Texnika,
2004. - 560 c.

Indopmaniiini pecypcu B iHTepHeT

HaykoBuii sxypHan «YkpaiHcbkuil ¢i3udHMi >KkypHam». HarionanbHa axanemiss Hayk
Vkpainu, Bigninennss  ¢isuxku 1 actponomii HAH  Vkpaimu. [Pexum  nocrymy:
http://dspace.nbuv.gov.ua/handle/123456789/13274].

Kuxapes Bomogumup Mukonaiiopua MexaHika (KOHCIEKT Jiekiiit). [Pexum mocrtymy:
https://sites.google.com/a/uzhnu.edu.ua/vladimir-zhiharev/home/pedagogicna-
dialnist/mehanika-konspekt-lekcij].
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