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BCTYII

Ilpoepama niocomosxu 6baxanaspie cneyianonocmi "G4 Enepeosupobruymeo" nepeddbauae
MICHY 83AEMOO0II0 CMYOeHmMi6 ma BUNYCKHUKIG i3 Meni0eHepeemuyHumM 00JAOHAHHAM MENI08Ux ma
AMOMHUX ~ eJIeKMPOCMAaHYIN, MeNnIOMEeXHIYHUM O0ONAOHAHHAM NPOMUCIOBUX MA KOMYHATLHUX
NIONPUEMCME,  NAPOBUMYU,  BOOOSPDIUHUMU — KOMAAMY, MENI08UMU  OBUSYHAMU, Menio- ma
MACOOOMIHUMU anapamamu, MmenioOHACOCHUMU, XOJLOOUTbHUMU YCIMAHOBKAMU, MENIOHOCIAMU ma
pobouimu minamu; npoyecamu 8upoOIeH s, NepemeopenHsl, nepeoasanHs, po3nooiny, BUKOPUCIAHHSA
enepeii. Tomy ompumanns 6azoeanux 3Hams 3 oucyuniinu "@izuxa 11", axa susuae ocHo6Hi nousammsi
Ma 3aKOHU NPUpOOU, NPUHYUNU POOOMU eeKMPOMASHIMHUX CUCeM Ma 0COOIUBOCII BNIUBY NOTI8
Ha pobomy npunadis, Memoou SUMIPIOBAHHS PIZULHUX BETUYUH € BA2OMOIO CKIAO0B80I0 ) NI020MOBYI
¢gaxisyis.

Jucyunnina "@izuka Il" € nesio 'emHo0 wacmuno GopmysaHus 3a2aibHUX KOMNEHMHOCMeEN Y
Gopmi 3HamHs ma po3yMinHA npeomMemHoi obracmi ma po3yMiHHA Npogheciunoi OiIbHOCHI,
30amHOCmi 3aCmMoco8y8amu 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GUUMUCA | 080100i8AMU CYYACHUMU
3HaHHAMU. Jucyuniina pospaxoeana Ha cmyoenmis, SAKi ompumanu 0a308i 3HAHHA 3 3A2ATbHO2O
Kypcy ¢izuxu, Kypcy @izuxu (1), ximii ma euwoi mamemamuxu.

Knwuoei cnosa: ¢izuxa, @izuuna Genuuuna, MmacHemusm, ejlekmpocmamuxa, 0y006a
mamepianis, 61aCMU8OCMI Mamepiauis.

Abstract

The program of training a bachelor on specialty "G4_Energy production” 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 /1", 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 /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 course is
designed for students who have acquired a basic knowledge of a general course in physics, physic
course(/), chemistry and higher mathematics.

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

structure of materials.



1. Onuc HaBYAJILHOI AUCIHUILIIHA

HaiimeHnyBaHHS TOKa3HHKIB

["any3pb 3HaHB, CHEIIATBHICTD
(ocBiTHS TIpOrpama), OCBITHIM
PIBEHb

XapakTepucTHKa HABYAIbHOT
JUCHUTLIIHA

neHHa ¢popma | 3aouHa Gopma
HaBYaHHSA HaB4YaHH

Kinpkicte kpenutiB - _4 *

Monymnis — 1

["any3p 3HaHb

G Imxenepist, BUpOOHUIITBO Ta

O06o0B'13K0Ba

Pik miaroroBku:

3MICTOBUX MOJYJIIB — 2 OyIiBHUITBO 1 1
Cemectp
http://www.nuos.edu.ua/
CrienianpHICTh 2 2
G4 ExeproBupoOHHUIITBO Jexuiii
InnuBinyanbHe HayKoBO- Creniarnmizaris 15 ron. 4 ron.
AOCTIZHE 3aBIaHHA G4.04 XonoamibHi Ta KIIMaTHYHI TIpaKTHuHi, ceMiHapChKi
He riepeadadeHo TeXHOJIOTII
OcsiTHs Iporpama 15 roxn. 4rox.
3aranbHa KilbKicTh XonoAuIIbHI MALIMHY | yCTAHOBKH JlaGoparopHi
roaun 120.
JUH _2£L. 15 ron. 4 rogn.

TuxHeBUX roauH A7
JeHHOI ()OpMU HAaBYAHHSL:
ayAUTOpHUX — 3 ;

CaMOoCTIHOT poOOTH
CTy/leHTa — 5

OcBiTHIii piBeHb:

nepuuii(dakagsaBpcbKuii)

CamocriitHa po6oTa

75 ron. 108 ropx.

[nnuBinyanbHi 3aBAaHHSA: - TO.

Bug KOHTPOJIIO: €K3aMCH

dopma KOHTPOJI0: KOMOIHOBaHa
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2. MeTa BUBYEHHSI HABYAJIBLHOI JUCIUILTiHA
Po6oua mporpama HapuanpHOi nucrurutind "®i3zuka 1" ckiageHa BIAMOBITHO O OCBITHBO-

npodeciiHOol MporpamMu MiArOTOBKHU 37100yBadiB BHIIOI OCBITH CTYIICHs OakaigaBpa 3a CIHeliaibHICTIO
"G4 Eneproupoonunto" Cremiamizamisa "G4.04 XonoauiapHi Ta KiiMatudHi TexHosorii". s
3a3navyenoi OIIII gucuumniina Mae cTaTyc HOPMATHBHOI.

Mertoro BuB4eHHS HaBuanbHOI nuctuiniiay "®izuka 11" € popMmyBaHHS y CTYACHTIB BIAMOBIIHO
710 OCBITHBO-TIPOQECIHOT MPOrpaMH TAKUX KOMIIETEHTHOCTEH:

3K 4. 3HaHHS Ta pO3yMiHHS MPEIMETHOT 00JIacTi Ta pO3yMIHHSA MPOQECIitHOT TIITHHOCTI.

3K 8. 3gaTtHiCTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMH.

@K 2. 31aTHICTH 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YyMIHHS /U1 BUSHAYCHHS, (POPMYIIFOBaHHS 1
BHPIIIEHHS 1H)KCHEPHUX 3aBJIaHb 3 BUKOPUCTAHHSIM METO/IIB CJICKTPUYHOI 1IH)KEHEPii.

@K 11. 31aTHICTh BUKOPUCTOBYBATH CTaHAAPTHI METOJMKH IJIAHYBAHHS EKCIEPUMEHTAThHIX
JOCTIKeHb, 3ICHIOBATH OOPOOKY Ta y3arajJbHEHHS Pe3yJIbTaTiB eKCIIEPUMEHTY.

3. IlepenymoBu AJ1s1 BUBUEHHS JUCHUILIIHHA
[lepenymoBaMu i1 BUBYCHHS AMCLUIUIIHM € paHillle BUBYEHI PO3IUIM TUCHMIUTIHM "Buma
matematuka [" — mudepeniianpHe Ta iHTErpabHe 0OYNCICHHS, PSAAN; OCHOBHI MOHATTS Ta 3aKOHU 3

HIKigpHOrO Kypey ""®izuka [''; neski moHATTS Ta 3aKOHH 3 Kypcy “Ximist”.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA
BuBueHHs HaBUANBHOI TUCHMILIIHM Niepeadadae popMyBaHHS Ta PO3BHTOK Y CTYIEHTIB TaKUX

pe3yJIbTaTiB HAaBYaHHS:

IIP1. 3nanHs 1 pO3yMiHHA MaTeMaTWKH, (I3UKH, TEMJIOMAacOOOMiHYy, TEXHIYHOL
TEPMOJUHAMIKH, T1Ipora3olMHaMiky, TpaHchopmalii (IepeTBOPEHHS) €Heprii, TEXHIYHOT MEXaHIKH,
KOHCTPYKLIWHUX MaTepianiB, CUCTEM aBTOMATH30BAHOIO MPOEKTYBAaHHS €HEPreTMUYHUX MAIIUH Ha
piBHI, HEOOX1IHOMY JIsl JOCATHEHHS Pe3yNbTaTIB OCBITHBOI IPOTrpaMH.

ITP3. Po3yMiHHS IIMPOKOr0  MDKIUCHMIUTIHAPDHOTO  KOHTEKCTY crewmianbHocTi G4
EneproBupoOHULITBO.

ITP10. IlnanyBaTh 1 BHUKOHYBaTH €KCIIEPUMEHTAJIbHI JOCHI/KEHHS 3a JOINOMOIOI0
IHCTpYMEHTAJIbHUX 3ac00iB (BUMIPIOBAIBHUX TNPWIAJIB), OLIHIOBaTH MOXMOKH IPOBEJICHHS
JOCII)KEHb, pOOUTH BUCHOBKH.



5. IIporpamMa HaBYaJIbHOI AW CHUIIIHA

Mogayas 1.

3microBuii Mmoayab 1. Teopis BigHOCHOCTI. TeroBe BunmpomiHtoBaHHs. KBaHTOBI ONITHYHI SBHIIA.

Tema 1.

Tema 2.

Tema 3.

OnTrka pyxomux cucteM. Teopis BigHocHOCTI EifHInTeiHA.
[ocrifiHicTs MBHAKOCTI CBiTAAa Yy PIi3HUX iHEpUialbHUX CHCTEMax Bidiky (MOCTyJaTH

3MIHHM MacH 3i IIBUJKICTIO Ta B3a€EMO3B'I30K MacH Ta eHeprii.
Jliteparypa: [1] Po3min 8. §8.1; §8.2; 8.3. [4] §99; 100.

TemnoBe BUIIPOMiHIOBaHHS.

TennoBe BUMPOMiHIOBaHHS cepe] iIHIIMX THITIIB BUMPOMiHIOBaHHS. PiBHOBa)KHE BUIIPOMiHIOBAHHSL.
BumnpomiHioBanbHa Ta TOTJWHAIbHA 3AaTHICT. AOCONIOTHO 4YOpHE TiOo. BuBeneHHs 3akoHY
Kipxroga. 3akon Credana-bonpimana. 3akoH 3wmimeHHs Buna. Posmoxin eneprii y cmekTpi
abcomroTHO YopHOTO Tina. KBaHTOBa rimore3a Ta Gpopmymna [lranka.

Jliteparypa: [1] Po3ain 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

®oroenexrpuunuii edexrt. Tuck cpitna. Edpext Komnrona.

doroenekTpuuHUil epekT Ta 3acobm ioro cmnoctepexeHHsa. OCHOBHI 3akoHH (oToedeKTy.
Pipusinns Eitnmreiina. ®@oroenemenTr. @OTOMHOKHUKY Ta iXHE 3acTocyBaHHs. @oToHu. Maca Ta
iMmnynsc ¢ortona. [ocuimu Jlebemera miomo icHyBaHHSA THUCKY CBiTia. EllekTpoMarHitTHe Ta
KOPITYCKYIISIpHE MTOSICHEHHS THCKY cBiTia. Edext Komrrona Ta oro Teopis.

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

3micToBuii Moayab 2. Dizuka aTomiB Ta MosieKyJl. Di3uka aTOMHOTO siipa Ta eIeMEHTAPHUX YaCTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enexrponna o6omonka aromy Ta Teopist bopa.

Crucnuii HapuC PO3BUTKY YSABJICHHS PO CTPYKTypy atomiB. Jociin Pezepdopna mo poscitoBaHHIO
HIBUJKUX 3apsDKEHUX YaCcTHHOK. fnepHa mozpens aTtomy. HecnmpoMOXKHICTH KIACH4YHOI Teopil
atomy. [Tocrymatu Bopa. JIMCKpeTHICTh €HEepreTUUHUX piBHIB atoMiB. [loxomkeHHS JiHIHYaTHX
CHEKTpiB. ATOM BOJHIO Ta oro crekTp B Teopii bopa. 3arpyanenns teopii bopa.

Jlireparypa: [1] Po3min 13,10,12 §10.2; 13.1; 12.1; 12.2; 12.3; 12.4. [4] §113, 114, 115, 117.

EneMenTu KBaHTOBOT MEXaHIKH.

INinote3a nme-bpoitna. CriBBigHOIIEHHST HEBU3HAYEHOCTEH. XBUIbOBa (YHKITIS Ta ii CTATHCTUYHUI
3mict. PiBasiHHs LIpenuHrepa ta fioro 3actocyBaHHs 10 "eNeKTpoHy B AmuKy". KBaHTOBI uncia.
Jlitepatypa: [1] Po3min 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 119.

[lepiognyHa cucTeMa €JIEMEHTIB Ta CIIEKTpH. B3aeMois aToMiB Ta MOJIEKYII.

[puranun Ilayni. Posmoxin enexrponiB y atomi. llepiognuHa cucrema enemeHTiB MeHzeneeBa.
PentreniBebki mpomeHi. CyibHilM Ta XapaKTEPUCTHYHUH CIIEKTPHU. 3aKoH Mo3iti.

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

Ckiaz aTOMHOTO sapa. ['aMma-nipoMeHi Ta HEHTPOHHU.
I3orormu. CknagoBi uacTHM  aToMHOro  sapa. OCHOBHI — XapakTepUCTUKH  HYKIIOHIB.

B3aemoneperBopennss HykioHiB. HelitpuHo. [loxomkeHHs o-mpomeHiB. B3aemonisi HyKIOHIB.
VsBieHHs 1po sepHi cuiu. PajioakTHBHE BUIIPOMIHIOBAaHHS. 3aKOH PallioakKTUBHOTO PO3Mafy.

3aKoHU 3MILIEHHS NP po3Maji. 3aKOHOMIPHOCTI Ol-po3many.
Jliteparypa: [1] Pozmin 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.

SnepHi peakuii. EnemeHTapHi 4aCTHHKH.

OcHoBHi Tunm sijepHux peakmid. [ltyuna panmioaktuBHicTe. PoGorta moapyxoxks Kropi.
PamgioakTvBHI 130TONM Ta IX 3aCTOCYBaHHS y MHUPHHMX HUIAX. Peakiiii posziieHus. JlaHioroea
peakuis. Koedinient posmHoxenHs. Kputuuni posmipu. OCHOBHI BiJOMOCTI Mpo sACpHY
eHepretuky. Peakuis cuntesy. [Ipobnema kepoBaHUX TEPMOSICPHUX PEaKIIii.

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



TeMaTH4YHMIT IIaH HABYAJILHOI AUCIHUILTIHA

Ha3Bu 3MicTOBHUX MOZyJiB 1 TEM

Kinekicts roany

neHHa hopma

3a04yHa hopma

y TOMY 9HCII y TOMY 9HCII

ol T | @ ol T | @

3 3 .

e gl 2| 5 & g E| g

Moayas 1
3micToBuii Moay.b 1. Teopis BinHOcHOCTI. TenoBe BUPOMiHIOBAHHS.
KBanToBi orrTruHi ABUANIA.
T.eMa 1. OH”.FI/IIS’a PYXOMHX CHCTEM. Teopist 150212120 -lol15l1]11111- 12
BiHOCHOCTI EMHINITEMHA.
Tema 2. TeruioBe BUNPOMiHIOBAHHS. 152 (22| -]19(15| - |- | -] - 115
Tema 3. @otoenekrpuunnii egext. TUCK CBITIA. 151212120 -1l9l1sl111111- 12
Edexr Komnrona.
Pa3om 3a 3micToBuUM Moaysem 1 4516 | 6|6 | -127145|2 (2|2 -39
3micToBuii MoayJb 2. Dizuka atoMiB Ta MoJieKyll. Di3uka aTOMHOTO Spa
Ta €JI€MEHTapHUX YACTUHOK.

Tema 4. EnextpoHHa 000JI0HKA aTOMY Ta TE€Opis 16 2ol20l2-lol1al1]-111-112
Bopa.
Tewma 5. EnleMeHTH KBAHTOBOT MEXaHIKH. 62|22 |-1914|1|1]-1]-112
Tema 6. Heplom/m}.la CI/ICT.eMa €JIEMEHTIB Ta 16 ol2121-1l10l18 - |11 - - |14
crieKTpH. B3aeMoiist aTOMiB Ta MOJIEKYI.
Teﬁ/[a 7. Cxnag aroMHOTO sipa. 'amma-ipomeni Ta | 15 olo2l20-110l15!-1-111-l14
HEWUTPOHH.
Tema 8. SnepHi peakiii. EneMeHTapHi YaCTHHKH. 1211|121 -(10(27| - | -] - | - |17
Pa3om 3a 3mMicToBHM Moays1eM 2 75191919 -148|7512 2|2 -169
¥Ycboro roquH 120{15|15|15| - |75(120| 4 | 4 | 4 | - |108




Temu NPAKTHYIHHX 3aHATH

Kinekicts roany

Ne H
a3Ba TeMH
3/m Jlenna 3aouHa
dhopma dhopma
Moayas 1
3micToBuii MoayJb 1. Teopis BizHocHOCTI. TemnoBe BUPOMiHIOBaHHS.
KBanTOBI OIITHYHI SIBUIIA.
1 Teopist BITHOCHOCT!. 2
2 3aKOHU TEIJIOBOTO BUIIPOMIHIOBAHHS. 2 2
3 ®doroedekT. XapakTepucTUKH (POTOHA K YaCTUHKHU. Tuck 5
ceiTia. Edpextr Komnrona.
Bceboro 3a 3micToBuii MmoayJnb 1 6 2
3microBuii MoayJb 2. Dizuka atoMiB Ta MoJeKyll. Di3uka aTOMHOTO spa
Ta eJIEMEHTapPHUX YaCTUHOK.
4 Atom bopa. 2
5 PeHTreHiBChKiI MPOMEHI. 2
6 OcHOBH KBaHTOBOI MeXaHiki. BekTopHa MoJenb aToMy. 5 )
[TepioguuHa cucTema eJIeMeHTIB.
7 PanioakTuBHE BUIPOMIHIOBAHHS. 2
8 SAnepHi peakuii. EnemenTapHi 4aCTUHKH. 1
Bceboro 3a 3micToBuii MmoayJib 2 9 2
Pa3zom 15 4




Temu j1a00paTOPHUX 3aHATH

JlabopaTopHi poOOTH BUKOHYIOTBCSI CTYJEHTAMH 3TiTHO 1HAMBIIyalbHOTO Tpadiky y 00’emi,
IO BiJIMOBIIa€ TEMAaTUYHOMY IUIAHY AMCUMUIUIIHU, y PO3PaxyHKY MO 2 TOIWUHH Ha poOOTy st

NeHHO1 (hOpMU HABYAHHSL.

Ne
Ha3sa Temu
3/
Mopyas 1

A-1 Busnauenns cranoi Pigbepra i3 coctepexeHHsI CIIeKTpiB aTOMHOTO BOAHIO (cepii baapmepa).

A-2 Busnauenns cranoi [InaHka MeTo10M 3aTpUMYIOYOTO [TOTEHIIIATY.

A-3 Busnauenns cranoi Credana-bonsimana.

A-4 ExcnepumenTansHa nepesipka 3akoHy Credana-bonpimana.

A-5 BuB4eHHs 30BHIIHBOTO (HOTOCPEKTY.

A-6 Bupuenns xoedimieHTa MOTITMHAHHS Y-TIPOMEHIB PEYOBHHOIO.

A-7 Bu3HaueHHsS aKTUBHOCTI, MEPioly HAMiBPO3May Ta CTajol po3Maay padioaKTHBHOT pEUOBHHHU.

A-8 Bupuenns nudpaxiiii CBiTIIa 3a JOIMOMOTI'OIO T'a30BOT0 Jia3epa.

0-1 BuBYeHHS 3a51e)KHOCTI TTOKA3HUKA 3aJIOMJICHHS PIIMHU BiJl TEMIIEpaTypH.

0-2 JocnipkeHHsT CIEKTPIB MOTIIMHAHHS PiIUH 33 IOTIOMOT0I0 (JOTOMETpA.

0-3 BusnauenHs paziyca KpUBUHH JIiH3H 32 JOIIOMOTroI0 Kiens HproToHa.

0-4 BusHaueHHs MOBXHHHM CBITIIOBOT XBHIII 32 IOTIOMOTOI0 TU(PPAKIIIITHOT PEIiTKH.

0-5 JocnipkeHHs 3a1eKHOCTI TOKa3HWKa 3JI0MIICHHS TIOBITPS BiJI 3MiHU TUCKY iHTEppepoMeETpOM
WTP-1.

0-6 BusHaueHHs KOHIIEHTpAIlil pO3YMHIB 1 TOKa3HWKa 3JIOMJICHHS] PO3UMHEHOT PEUOBHHH 32
JIOTIOMOT010 iHTepdepomeTpa.

0-7 OtpumaHHS i JOCTIDKEHHS TTOJIIPU30BAHOTO CBIT/Ia Ta BU3HAYECHHS KOHLEHTpALT PO3UnHY
caxapuMeTPOM.

0-8 JocnipkeHHsT CHeKTPiB MPOIYCKaHHs CBITIOQUIBTPIB 3a 1OMIOMOTOI0 YHIBEpCaIbHOTO
MOHOXpomaropa YM-2.

0-9 BusHaueHHsS KOHCTaHTH (HOTONPYKHOCTI.
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Camocriiina podora

CamocriiiHa poboTta mnependadae MIATOTOBKY A0 JEKIIHHUX Ta TPAKTUYHUX 3aHSATH;
caMoCTiiiHe TMOTJAHOJeHHS 3HAHHA 3a TEeMaMW JUCHMIUIIHM; MiATOTOBKY, OQOpPMIICEHHS Ta
PO3paxyHOK Ja0OpaTOpHUX poOOIT; BUKOHAHHS PO3PAXYHKOBHX pOOIT; MIATOTOBKY JO JIBOX
MOTOYHUX MOJYJIBHUX KOHTPOJIIB; MIATOTOBKY IO €K3aMEHY.

3aBaHHs J1J151 CAMOCTIHHOI po00TH

Ne Bun pobotu Kinexicts
3/ FOJINH
Jenna 3aouHa
dhopma dbopma
Monayas 1

3micTroBuii MmoayJb 1. Teopis BimHOCHOCTI. TerioBe BUTPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI SABUIIA.

1 | IligroToBKa /0 JICKIIii 5 8
2 | [ligroToBka a0 J1abopaTopHUX POOIT 4 8
3 [TinroroBka A0 MpaKTUYHUX POOIT 4 8
4 | Bukonanns P3 14 15

Bceboro 3a 3micToBuii MmoayJnb 1 27 39

3micToBuii MoayJib 2. dizuka atoMiB Ta MoseKy1. Di3uka aTOMHOTO Siapa
Ta €J1eMEHTapHUX YACTUHOK.

1 [TigroroBka 1o JIEKIIi 8 14
2 | IlinroroBka 710 1a00paTopHUX poOIT 6 10
3 | IlinroToBKa 10 MPaKTUIHUX POOIT 6 10
4 | Buxonanus P3 16 15
5 [TinroToBKa 10 €K3aMEHY 12 20

Bceboro 3a 3micToBuHit MoayJIb 2 48 69

Pazom 75 108
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Po3paxyHnkoBi 3aB1aHHst
Po3paxyHKOBI 3aBAaHHSI BUKOHYIOTHCS CTYJCHTaMH 3T1HO 1HAMBITYalbHOTO BapiaHTy, SKUHA

BIJINOBI/Ia€ MOPSAKOBOMY HOMEPY 31 CIIMCKY B KypHaii, B 00’emi 10 3amad 3 BIANOBITHUX TeM

3aHATTSI.
Ne Hasea Kinp-
3/ KiCTh
OaiiB
Moayas 1
3micToBuii MoayJb 1. Teopis BigHOCHOCTI. TeroBe BUTPOMIHIOBaHHS.
KBaHTOBI1 OIITHYHI ABUIIA.
1 | Teopist BiTHOCHOCTI. 5
2 | 3aKOHU TEIUIOBOTO BUIIPOMIHIOBAHHS. 5
3 doroedexT. XapakTepucTuku (HoToHA SIK YacTUHKH. Tuck cBiTia. Edekr 5
Komnrona.
3microBuii Moayab 2. ®i3zuka aToMiB Ta MoJieKyJl. Di3uka aTOMHOTO spa
Ta €JICMEHTAPHUX YaCTUHOK.
4 | Atom bopa. PeHTreHiBcbKi IpoMeHi. 5
5 OcHOBU KBaHTOBO1 MexaHikH. BektopHa Monenb atomy. [lepionnyna cucrema 5
€JIEMEHTIB.
6 | di3uka sapa. 5
Bceboro 3a moayais 1 30

6. MeToau HaBYaHHS, 32C00M TiarHOCTUKHU Pe3yJIbTATIB HABYAHHS Ta MeTOIH iX
AEeMOHCTPYBAHHSA

VY npotieci OCBOEHHS TUCIMILIIHY 3100yBay Mae:

— BUKOHATH M'ATh OKPEMHUX 3aBJaHb Ha 1aOOpaTOpHOMY 00JalHaHHI 3TiIHO 1HAMBIYaIbHOTO
rpadiky BHUKOHaHHA JaOOpaTOpHUX poOIT; OQOPMUTH TANEpOBUN AaHANITUYHUNA 3BIT Yy
BIJIMOBIAHOCTI JI0 LMX 3aBJaHb Ta MPEACTaBUTU Ha PO3IJISL] BUKJIAAauy, SIKUM OLIIHIOE BUKOHAHHS
KOXHOI poOOTH Ta Ha OCHOB1 YCHHX BIJIOBiAEH BHU3HAYa€ piBEHb PO3YMIHHS BHKOHAHOI poOOTH,
TOOTO 11 3aXUCT;

— BUKOHaTH 6 pO3paxyHKOBHX 3aBJaHb 3TiIHO CBOTO BapiaHTy; O(GOPMHUTU ManepoBHii
PO3paxyHOK 3ajgay Ta MPEICTaBUTH Ha PO3IJISLA BUKIAAady, SIKUM OIIHIOE BHUKOHAHHS KOXHOI
poOOTH Ta Ha OCHOBI YCHHMX BIJNOBiJiel BU3HA4Ya€ PiBEHb PO3YMiIHHS BHKOHAHOI poOOTH, TOOTO ii
3aXMHCT;
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— CKJIACTH €K3aMEH Yy BHIVISAI MHCBMOBOTO IiJICYMKOBOTO MOJAYJIBHOTO KOHTPOJBHOTO
3axo0fy, SIKMM BKJIIOYae B cebe TECTOBI 3aBHAaHHSA 3 TEOPETUYHHMX 3HAHb Ta BUPILICHHS TPbOX
MPAaKTUYHMX 33/1a4; Ha MIATOTOBKY HAaJa€Thcsl 60 XBUIIMH.

7. ®OpMH NOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO

JIoCSITHEHHSI CTYIeHTa OIIHIOIThCS 32 100-0aIbHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TimcymKkoBa oIiHKa HaBYAJIBHOTO KYpCy BKIIIOYA€ B ce0€ OIIHKH 3 IMOTOYHOTO KOHTPOJIIO i
OLIIHKH 3aKJIFOUHOTO 3aX0Jy KOHTPOJIIO 3HaHb. Y KOXKHOI'O KOMIIOHEHTa CBOSI YacTKa B 3arajbHii
CHUCTEMI OIIIHOK. Y TPOMDKHHMX OIlIHKaxX CTyAeHT Moxke HaOpatm 60 OamiB. Ilmtoma Bara
3aKJIFOYHOTO 3aXO0Jly KOHTPOJIO 3HAHb B 3aralibHil cuctemi omiHok — 40 Oami. [IpaBo 3maBatu
3aKIIIOYHHUN 3aXi KOHTPOJIO 3HAHb JIAETHCS CTYACHTY, SIKIM 3 ypaXyBaHHSIM MaKCUMaJbHUX OajiB
MIPOMDKHUX OIIIHOK Habupae He meHmie 40 6aniB. [TincyMkoBa OIliHKa HABYAIILHOTO KYPCY € CYMOTO
MPOMDKHHUX OIIIHOK 1 OI[IHKH 3aX0/ly KOHTPOJIIO 3HAHb.

[ToTouHmii KOHTPOJIb Tiepeadavae OLIHIOBAHHSA TEOPETHYHOI IMIATOTOBKH 37100yBayiB BHINOI
OCBITH 13 3a3HaueHOl TeMH Ta HAOyTUX MPAKTUYHUX HABUYOK Il Yac BUKOHAHHS 3aBJaHb
J1a00paTOPHHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAIBHOTO KyPCY MOKIJIMBO TUIBKH MICJS JOCATHEHHS Pe3Y/bTaTiB,
sarranoBanux PITH/I, mio BupakaeThCst B ONHIN 3 MO3UTUBHUX OIHOK, MEpea0adeHUX YUHHUM
3aKOHOJIaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIBHOI AiSVIbHOCTI CTY/IEHTIiB Ta iX OLiHIOBAHHS
Kpurepii oniHioBaHHSI BUKOHAHHSA J1a00PaTOPHUX POOIT

3100yBay Ma€ BHKOHATH IT'STh Ja0OpaTOpHUX pOOIT 3TiIHO IHAMBIAYyalbHOTO Tpadiky.
Kosxna maboparopua po6ora (JI/p) oriHioeThcss MakcuMyM y 6 GaitiB. 3araioM 3a j1abopaToOpHi
poboTH MOkHA OTpuMaTH MakcumyM 30 Garis.

J/p Kpurepii oninioBaHHs
Pobota BUKOHAHA y BCTaHOBICHHI TepMiH. BUKOHaHa caMOCTiIHHO, YiTKO COPMYIBOBaHI IIii,

3aBJIaHHS Ta TiNOTe3a JOCHTIKEHb. 3aCTOCOBYBAIHCA KOPEKTHI METOIM OOPOOKH OTpHMAaHUX
pe3yibTaTiB. Y BUCHOBKAx MPOBEJEHA KOPEKTHA IHTEpIIpeTallist pe3ynbTartiB. Hanani moBHi ycHi
BIJIMOBI/Ii HA 3alTUTaHHS (3T1IHO METOJIMYHUX BKA31BOK) CTOCOBHO T€OPETUYHHUX OCHOB POOOTH.

Pobora BuKOHaHA y BCTaHOBJICHHN TepMiH. BUKOHaHA caMmOCTiitHO, 4iTkO chopMyIIbOBaHi i,
3aBJJaHHS. 3aCTOCOBYBAJHCSI KOPEKTHI METOJIM OOPOOKH OTPUMAHUX PE3yNbTaTiB. ¥ BHCHOBKAX
MpoBeJicHa KOPEKTHA 1HTeprpeTallis pe3ysbTariB. HajaHi MOBHI YCHI BIAMOBIAl Ha 3alMTaHHS
(3riZTHO METOIMYHHX BKA3iBOK) CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.

Pobota BHKOHAHA y BCTaHOBIICHHI TepMiH. BUKOHaHA camMOCTiliHO. 3aCTOCOBYBAJIMCS KOPEKTHI
METOJI OOPOOKM OTpPHMaHUX pPe3yibTaTiB. Y BHUCHOBKAaX MPOBEJCHA KOPEKTHA iHTepmpeTallis
pesynbraTiB. Hamani HemoBHI ycHI BiANOBiAi Ha 3amuTaHHS (3TiTHO METOJUYHUX BKAa3iBOK)
CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.

Pobota BukoHaHa y BcTaHOBJIeHH TepMiH. CTYJIEHT BUKOHYE JIAOOpaTOpPHY pOOOTY 3TiTHO 3
3 IHCTPYKIIIEIO; B IIJIOMY IPaBUJIBHO CKJIJIA€ 3BIT Ta pOOUTH BUCHOBKHU. CTYICHT BiJMOBJISETHCS
HaJaBaTH BiJIIOBI/II HA YCHI 3alIMTaHHS.

Pobota BuKOHaHA 3 MOPYLIEHHSM BCTAaHOBJICHUX TePMiHiB. CTYyI€HT BUKOHYE J1a00paTOpHY
poOOTY 3riIHO 3 IHCTPYKIII€IO; CKJIAJCHUH 3BIT MICTHTh HETOYHOCTI Y BACHOBKAX Ta MMOMMJIKH.
Hanani HenoBHi ycHi BiiNoBiAi Ha 3anMTaHHA (3T1JHO METOJUYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.
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Pobota BUKOHaHA 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyIEHT BUKOHYE J1a00paTOpHY i

1 KEpIBHUIITBOM BUKJIaJa4a; CKJIAJICHUHN 3BIT MICTHTh HETOYHOCTI Y BUCHOBKAaX Ta MMOMUJIKH.
CTyIleHT BiJIMOBIISIETHCS Ha/IaBaTH BiAMOBII HA YCHI 3alUTaHHS.
0 Pobota He BUKOHYBanacs

Maxcumanvua oyinka cmyodenma 3a oanuti komnonenm npozpamu 30 oanie (5 pobim no 6 6anis).

Kpurepii oniHIOBaHHSI BHKOHAHHSI PO3PaXyHKOBMX 3aBJ1aHb (1eHHa (opma)

3mo0yBau JIeHHOiI (OpMH HaBYaHHS Ma€ BHKOHATH WICTh PO3PAaXyHKOBHX 3aBIaHb, IO
HapaxoBYIOTh B co0i 7 3amady, 3riHO iHIWBiAyansHOTO rpadiky. KokHa po3paxyHKOBE 3aBIaHHS
(P/3) ouiHIOETHCS MakcUMyM y S5 OaitiB. 3arajiom 3a po3paxyHKOBi 3aBJaHHS MOKHA OTPUMATH
Makcumym 30 OatiB.

P/3 Kpurepii oniniopanus

Poborta BukoHaHa y BcTaHOBIeHHH TepMiH. CTyI€HT caMOCTIHHO BH3HAYAE THUII 33/1a4i i

5 pamioHa’IbHO po3B’s3ye ii. Moe po3B’s3yBaT KOMOIHOBaHI 3a7ad4i. 3BIiT BiANOBiAa€
BCTaHOBJICHM BUMOTaM.

4 PoGora BuKOHaHa y BcTaHOBIeHHH TepMiH. CTYyCHT pamioHaJbHO po3B’s3ye 3anaadi. Moxe
PO3B’s13yBaTH KOMOiIHOBaHI 3a/1a4i. 3BIT BiANOBIJa€ BCTAHOBIIEHUM BHMOTaM.
Pobota BHKOHaHA 3 TOPYIIEHHSM BCTaHOBJICHUX TepMiHiB. CTyI€HT HAaBOJUThH NOTPiOHI

3 ¢dopmymu. Po3B’s3ye 3amady KOpUCTYIOUUCH anropuTMOoM. CKITaieHUH 3BIT MiCTUTh
HeTO‘IHOCTi Y BUCHOBKAx Ta NOMHWJIKH

2 Po6oTta BuKOHaHA 3 IOPYIIEHHSM BCTaHOBIEHUX TepMiHiB. CTyIeHT HAaBOAUTH NOTPiOHI
dopmymnu. Po3B’a3ye 3a1auy 3 MOMUIKAMHU.

1 CTyneHT cKkiagae CKOpOYeHY YMOBY 3ajadi, pOOUTh OOUHCICHHS JIUIIIE 332 TOTOBOIO
hopmyiior.

0 CTyneHT He po3B’s3ye 3a/aui.

Maxcumanvua oyinka cmyoenma 3a danuti Komnonenm npoepamu 30 6anie (6 podim no 5
oanis).

Kpurepii oniHIOBaHHSI BUKOHAHHSI KOHTPOJIbHUX 3aB/IaHb (3204Ha ¢opMa)

CryneHTH 3a04HOTO BIJJAUIEHHS BUKOHYIOTH JBI KOHTposbHI pobotu (K/p) 3rimno

1H/IMBITyallbHOTO BapiaHTy, SKUH BiIMOBiIa€ MOPSIKOBOMY HOMEPY 31 CIIUCKY Yy KypHalli, B 00’ eMi

12 3a/1a4 3 BIAMOBIIHUX TEM 3aHATTS HAa OJJHY KOHTPOJIbHY pOOOTY.

K/p KpuTepii oniHIOBaHHA

Pobota BukoHaHa y BctaHoBiieHHH TepMiH. CTyJeHT caMOCTiIHHO BHU3HAYa€ THII 3aa4i 1

24 pauioHaJIbHO po3B’s3ye ii. Moske po3B’sa3yBaTu KOMOIHOBaHI 3a1a4i. 3BIiT BiANOBiAa€e
BCTaHOBJICHHM BUMOTaM.

20 PoGora BukoHaHa y BcTaHOBACHHM TepMiH. CTyIEHT pallioHaIbHO pO3B’sa3ye 3amaui. Morxke
PO3B’s13yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BIJIOBIa€ BCTAHOBJICHUM BHMOI'aM.
Po6ota BuKoHaHa 3 MOPYIICHHSIM BCTAHOBJIEHUX TepMiHiB. CTYyJI€HT HaBOJIUTH MOTPiOHI

16 ¢dopmynu. Po3B’s3ye 3a1auy KOPUCTYIOUHUCH anropuTMoM. CKilaJieHHi 3BiT MiCTUTD
HETOYHOCT] Y BUCHOBKaX Ta HOMHUJIKU

8 Po6ota BuKoHaHa 3 MOPYIIEHHSIM BCTAHOBIIEHUX TepMiHiB. CTyI€HT HaBOJUTDH NOTPiOHI
¢dopmynu. Po3’s13ye 3a1auy 3 MOMHIKAMH.

4 CryneHT ckiaziae CKOpOUeHY YMOBY 3a/1a4i, pOOUTh O0UHCIIEHHS JIMILE 38 TOTOBOIO

dhopmyiioro.
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0 CTyneHT He PO3B’s3ye 3aaaui.

Maxcumanvua oyinka cmyoenma 3a 0anuti Komnonenm npozpamu 48 danie (2 pobomu no 24
banu).

Kpurepii oniHIOBaHHA eK3aMeHYy.

3mo0yBay Mae BIJMOBICTH Ha II'SITh TECTOBUX 3aBJaHb 3 TEOPETHYHHX 3HAHb 3 YITKHM
MOSICHEHHSIM Ta BHPIIIMTH TPU NpakTU4Hi 3amayi. KokHa BiANOBiAb HA TECTOBI 3aBHAaHHS
OIIIHIOETHCS MAaKCUMYM Y 2 0ajiiB, BUPIIICHHs KOXHOI MpakTU4HOI 3a1a4i — y 10 OaniB. 3araigom 3a
eK3aMeH MO)KHA OTpUMaTH MakcuMyM 40 OaiiB.

Bianosigb Ha - . .
AMOBIA Kpurepii oniHIOBaHHS HA eK3aMeHi
TECTOBI NIUTAHHSA
2 BiamoBinp HamaHa IpaBMIIbHA 3 YITKUM TOSICHEHHSIM.
1 Binnosigs nmpaBuiibHAa, ane 6e3 MOsICHEHHS.
0 Binnosins He HagaHa B3arani abo HenmpaBUIIbHA.
Maxcumanvra oyinka cmyoenma 3a 8i0nogiov Ha ycui numanua 10 6anie (5 numarns no
2 6anu).
Pimenns
NPAKTHYHOI KpuTepii oniHioBaHHA Ha ek3aMeHi
3agavi
Pimennst mpezcraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAallOHKOM Ta IOSICHEHHSMH,
10 MIPaBUIILHO BUKOHAHO TIepeBEACHHS OAMHUIE po3MipHocTi B Cl, BiAIOBiAs paBUIIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3WYHOI BETHUMHU.
Pimenns mpezicraBieHe MOBHE, KOPEKTHE, 3 YiTKUMH MAalIOHKOM Ta IMOSICHEHHSMH,
9 MPaBUIILHO BUKOHAHO TIepeBeACHHS OAMHULE po3MipHocTi B ClL, BifMmOBiAbp MpaBuIIbHA,
HETNPaBUILHO BUKOHAHO JIOBEJICHHS PO3MipHOCTI (Pi3UUHOT BEIMUHUHHU.
8 Pimenns mpezncraBnene y BUIISAAL (OPMyYJ, NMPAaBUIBHO BHKOPUCTaHUX, 3 YiTKUMHU
MaJIOHKOM, aje 0e3 TOsSCHEeHb, BiIOBI/Ib IPaBUIIbHA.
PimenHst mpencraBieHe MOBHE, 3 HEYITKMM MAaJFOHKOM Ta TMOSCHEHHSMH, OJHHUIIb
7 PO3MIPHOCTI NpaBWIIBHO BHKOHAHO mnepesefeHHs B Cl, BiONoBigb NpaBUiIbHA, HE
BHUKOHAHO JIOBEJIEHHS PO3MIPHOCTI (Di3MYHOI BETUIHHHU.
6 PimeHHss mnpeacraBiieHe TOBHE, KOPEKTHE, 3 YITKUMH IOSICHCHHSMHU, BIJIOBIIb
HETIpaBWIIbHA Yy 3B'SI3KY 13 IOMUJIKAMU [IPY BUKOHAHHI PO3PaxyHKIB.
Pimrennss mpencraBieHe y BUTISIAI (OpMYIN, TPaBHIBHO BUKOPHCTAHUX, ane Oe3
) MOSICHEHb, BIJNOBib HENPaBWIbHA Yy 3BS3KYy 13 TIOMHJIKAMH TIpM BUKOHAHHI
PO3paxyHKIB.
3 Pimenns mpencraenene y Bursigl GopmMys, OUTBII HiXK HANOJOBUHY, HE MPAaBHIBHO
BHUKOHaHO niepeBeieHHs B Cl, BIAMOBIL HEIPaBUIIbHA.
) Pimenns mpexncraBieHe HEMOBHE y BHUIVIAAL (OpMYJT 3 HEUITKMM TIOSICHEHHSM,
MpaBUJIbHA BIJTIOBIIb BIACYTHS.
1 PimeHHst mpencTraBieHe HENMOBHE, OUTBII HIK HAIOJNIOBHHY, TpaBHIbHA BiJIIOBIiIb
BiJICYTHS.
0 PimieHHs He npeacTaBiieHe B3araji abo HEMOBHE, MEHII HIXK HAIIOJIOBHUHY.
Maxkcumanvha oyinka cmyodenma 3a 3aoayi 30 danie (3 3aoaui no 10 6anis).

dDopMa KOHTPOJIIO MakcuMajibHa KIIBKiCTBh 0aJ1iB
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Jlenna ¢popma 3aouHa popma

BuxoHaHHS po3paxyHKOBUX 3aBJaHb 6x5 =30 Ganu 2x24 = 48 GaniB

Bukonanus nabopaTopHUX poOiT 5x6 = 30 GauiB 2x6 = 12 GaniB
Bceboro 60 60

8. KpuTepii oniHloBaHHS pe3y/ibTATIiB HABYAHHS

Jenna ¢popma HaBuaHHs

3aouna (hopma HaBYAHHS

Kinexic Bua pobotu Kinekic
Bun poboru Tb Tb
OaniB OauiB
Monayas 1
Po3paxyHkoBe 3aBnaHHs,
T1 11
nabopaTopHa poboTa
JlaGopaTopna poborTa,
3M1 | T2 | Po3paxyHKoBe 3aBIaHHS 5 KOHTPOJIbHA poboTa 1 30
Po3paxyHkoBe 3aBnaHHs,
T3 11
nabopaTopHa poboTa
T4 | JlJaboparopua pobota 6
TS | Po3paxyHkoBe 3aBiaHHs 5
M2 | Té PospaxynkoBe 3aBaaHHs, 11 JlabopaTopHa poOoTa, 30
nabopaTopHa poboTa KOHTpPOJIbHA poboTa 2
T7 | Po3paxyHKOBe 3aBJIaHHs 5
T8 | JlJaboparopua pobota 6
R Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100

IIxanxa ominoBanuda: HanmioHaabHA Ta ECTS

Cyma banis 3a sei O11iHKa 3a HAIllOHAJILHOO
BHUIY HaBYAIBHOI Ominka ECTS
) i [IKAJIOK0
TISIIBHOCTI
90-100 A BIIMIHHO
82-89 B
74-81 C Ao0pe
64-73 D )
50-63 5 3aJI0BLILHO
35-59 FX HE3a0BIJIBHO 3 MOKJIUBICTIO
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MMOBTOPHOI'O CKJIaAaHHA

HE33/10BIIHHO 3 000B’I3KOBUM
0-34 F MOBTOPHUM BHBUCHHSIM

ITUCLUILIIHU

9. IncTpyMeHTH, 00JIaTHAHHS TA POrpPaMHe 3a0e3MeYeHHs, BAKOPUCTAHHS

SIKUX Nepeadavyae HAaBYAJbHA JUCHMILTIHA
1. OnopHMI1 KOHCIEKT JICKIIIH 3 TUCIMIUIIHA B €JIEKTPOHHOMY BapiaHTI.
2. Meroau4Hi BKa3iBKM Ta 3aBJaHHS 10 BUKOHAHHS 1HIWUBIAYyaJdbHUX Ta JJAOOPATOPHUX POOIT

3 IUCLUUIUTIHU B €JIEKTPOHHOMY BapiaHTi.

10.

11.

12.

3. JIaboparopii 3 y400BUM 00JIaTHAHHSIM.
4. HaBuanbHi MOCIOHUKY [T IHAMBINYaIbHOI POOOTH CTYACHTIB 3 Kypcy (i3HKH.
5. JIekniiiHi JeMOHCTpAIlii.

10. PexomenaoBani q:kepesia ingopmauii
OcHoBHa JiTepaTypa
Kyuepyk, 1. M., 3aransamii kypc ¢izuku / I. M. Kyuepyk, 1. T. l'opbauyk, I1. I1. JIynuk. - 1. 111
—K.: ,Texnika”, 2001. — 536 c.

Hinyx, JI. JI. 3aranpHa ¢izuka : miapyunuk / JI. JI. Higyx — Tepronins: «[linpyuynuku i
nocionukmy», 2020. — 464 c.

AToMHa Ta simepHa ¢i3uKa : HaBY. MOCIOHUK : €NIEKTPOH. BUA. KOMOiH. BUKOpHUCTaHHS Ha DVD-
ROM /X. O. Bypynina, H. O. IlamoBan [ta iH.]; MOH Vkpainun, HYK iMm. agmipana
Makaposa; 3a pen. mpod. O. O. Mouanosa. — Enextpon. gani. — Mukomnais : HYK, 2015.

Bypynina, XK. 10O., Crneniansna Teopist BimHocHOCTi. KBanToBa ontuka : HaBd4. [lociOnuk / XK.
1O. Bypynina, , O. O. l'aitma . Mukonais: HYK, 2011.

VYmkan, M. B. ®i3uka atoma it atomHOTO sizpa : 30. 3agay / M. B. Ymkan ; HYK im. agmipana
Makapoga ; 3a pea. M. B. Ymxkar, C. C. KoBanst. — Mukonais : HYK, 2007. — 32 c.

JlomomizkHa

Yomman, I1. I1. ®i3uka : nigpyunuk / I1. I1. Yonnan. — Kuis : Buma mk., 2004. — 567 c.
Jmutpiea, B. ®@. ®izuka : HaBu. nociOHuk / B. ®@. JImutpieBa. — Kuis : Texnika, 2008. — 648 c.

Kypc ®i3uku : nigpyunuk / 1. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pen. Jlonaruncekoro., JIbBIB,
2003. - 376 c.

bymok, I'. ®@. Kypc ¢izuku : HaBu. mociOHuK. OnTtuka. @i3uka aroma 1 aTOMHOTO sjpa.
/| T. ®. bymok, B. B. JlesaunoBcbkuid, I'. ®. ITiBens. —2-re Bua. — Kuis : JIubins, 2001. — 424 c.
OrnTrka : MeToJI. BKa3iBKH /10 Jab. pooiT 3 kypey dhizuku / YIAMTY ; mig pen. O. O. Moyanosa,
X. 1O. bypyninoi. — Muxkonais : Y/IMTYVY, 2003. — 48 c.

®di3uka aToMIB Ta KBaHTIB : MeTol. Bka3iBku / YIIMTY ; mix pea. O. O. Mouanosa., M. B.
Vmxkans. — Mukonais : YIMTY, 2003. — 40 c.

3araneHuil Kypc Qi3uky : 30. 3amad / 3a pen. L. I1. apkymri. — 2-re Bun., crep. — KuiB : TexHika,
2004. — 560 c.

Indopmaniiini pecypcu B iHTepHer
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1. HaykoBuii xypHanm «YKpaiHCbkui (i3uuHMil >kypHam». HarmionanbHa akazemis Hayk
Vkpainu, Bigninennss  ¢isuxku 1 actponomii HAH  Vkpainmun. [Pexum  nmocrymy:
http://dspace.nbuv.gov.ua/handle/123456789/13274].

2. Xuxape Bomogumup MukonaiioBuu MexaHika (KOHCHEKT JeKIii). [Pexum mocrymy:
https://sites.google.com/a/uzhnu.edu.ua/vladimir-zhiharev/home/pedagogicna-
dialnist/mehanika-konspekt-lekcij].
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