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BCTYII

Anomauin

Ilpoepama niocomosku 6axanaepie cneyianonocmi "132 Mamepianoznaecmeo" nepedbauae
MICHY 83aEMO0iI0 CMYOeHmie ma BUNYCKHUKI@ i3 3HAHHAM s6UWA MaA Npoyecis, Nos8 sI3aHux 3
Gopmyeannam Ccmpykmypu ma 61acmueocmeti Memanesux, Hememanegux, KOMNOIUYIUHUX ma
DYHKYIOHANbHUX Mamepianie, MeXHON02IAMU IX 6UeOMOBIeHHs, 00poOKuU, eKcniyamayii ma
amecmayiii. Tomy ompumanus Oazosanux sHawv 3 oucyuniinu "@izuxa 1", saxa eusyae ocHo6HI
NOHAMMSA Ma 3aKOHU NPUpooU, i3udHi 81acmueocmi mMamepianie, NPUHYUnu pooomu MexaHiyHux
cucmem ma 0coOIUBOCMI BUMIPIOBAILHUX NPUNAOIE, MemOOU GUMIDIOBAHHA (DI3UUHUX GEeNTUYUH €
8A20MOI0 CKIAO0BOI0 Y Ni020MO8YI (haxieyis.

Jucyunnina "@izuxa 1" € Hegi0 eMHOW0O YacCMuUHOW POPMYBAHHS 3A2AIbHUX KOMNEHMHOCMeEl Y
¢dopmi 3HamHA ma po3yMiHHA npeOMemHoi obnacmi ma po3yMiHHA NpPoO@eciuHoi OJisiibHOCMI,
30amHOCMI 3ACMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 6UUMUCA | 080]100i6aMU CYUACHUMU
3HaHHAMU. [ucyuniina po3paxosana Ha cmyOoeHmie, AKi ompumany 6a308i 3HAHHA 3 3A2ATbHO20 KYPCY
¢izuku, ximii ma uwjoi mamemamuxu.

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

enekmpocmamuka.

Abstract

The program of training a bachelor on specialty "132 Materials Science" specialty involves close
interaction of students and graduates with knowledge of the phenomena and processes associated with
the formation of the structure and properties of metallic, non-metallic, composite and functional
materials, their manufacturing, processing, operation and certification technologies. Therefore,
obtaining basic knowledge from the discipline "Physics 1", which studies the basic concepts and laws
of nature, physical properties of materials, principles of operation of mechanical systems and features
of measuring devices, methods of measuring physical quantities, is an important 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, chemistry
and higher mathematics.

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



1. Onuc HAaBYAJIBHOI JTUCHUILIIHNA

HavimenyBanns
ITIOKAa3HHUKIB

["amy3p 3HaHB, CHCIIATBHICTh
(oCBITHS TIporpama), OCBITHIN
piBEHb

XapaKTepUCTUKA HABYAIIbHOL

JIUCIUIUTIHA

neHHa hopMa HaBYaAHHS

KinekicTps kpenuriB — 4

I"any3p 3HaHB

OO0oB's13K0Ba

Moyiis — 1 13 - MexaH14Ha iHXEHEpis Pik 1i/IrOTOBKY:
3MICTOBUX MOJYJIIB — 2 1-i1
Enextponnuii anpec Cemectp
PITH/I na caiiti ) ) -
VHiB'eIi)cheTy CriemiaibHICTh 2-i
http://www.nuos.edu.ua/ 132 «MaTep 1aJIO3HABCTBOY, Jlekii

- ocBiTHA-TIpoeciitHa
IHI[I/IBlI[yaJ'IBHe' mporpama 15 ron.
HayKOBO-OC/1ITHE «Kommosutiiiiai Ta [IpakTu4aHi, cCeMiHapChKI
3aBlaHHA MOPOIITKOBI MaTepiaj, 15
3aranbHa KiIbKicTh TOKpUTTD) JlaGopaTopHi
rogud — 120 15 rox

TwxHEBUX TOAUH IS
JeHHO1 (hopMu
HaBYAHHS:

ay IMTOPHUX

3

CaMOCTIItHOT poboTH

OCBITHI pPIBEHb:
[Tepuuii (6akaaBpChbKUiA)

CamocrTiiina po6oTa

75 ron.

Bun konTpoIro

CK3aMCH

dopma KOHTPOJIIO:
KOMOi1HOBaHa




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA

Pob6oua mporpama HauanmpHOi nucrurutiau "@izuka 1" ckimageHa BiAMOBITHO O OCBITHBO-
npodeciiHol mporpaMu MiArOTOBKU 3700yBaviB BHUIIOi OCBITH CTYIICHS OaKaiaBpa 3a CIeliadIbHICTIO
131 — "IIpuknagna mexanika". J{ms 3aznauenoi OIIII aucrumniiiza Mae cTaTyc HOpMAaTHBHOI.

Meroto BuBYeHHs HaBuaiabHO1 Auciuiuniag "®i3uka I1" € popmyBaHHS y CTyACHTIB BiAMOBITHO
710 OCBITHHO-TIPOGECIHHOT TPOrpaMH TAKUX KOMIIETEHTHOCTEH:

- KI. 01. 3matHicTh pO3B’s3yBaTH CKJIAAHI CHEIiali3oBaHi 3aj1adyl Ta MmpoOjeMu, TMOB's3aHl 3
PO3pOOKOIO, 3aCTOCYBaHHSIM, BUPOOHHUIITBOM Ta BHUIPOOYyBAaHHSIM METaJeBUX, HEMETaJeBUX Ta
KOMIIO3ULIIHHUX MarepialiiB Ta BUPOOIB Ha iX OCHOBI, y mIpodeciiiHiii NisIBHOCTI Ta y mpoueci
HaBYaHHS, 110 Nependayae 3acTOCyBaHHA Teopiil Ta MeTOIB (i3uKH, XiMii Ta MexaHIuHOI 1HXeHepil 1
XapaKTepU3y€EThCs KOMIJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB;

- K3.10. 3paTHicTh mpaitoBaTH aBTOHOMHO;

- KC.06. 3marHiCTh BHKOPHUCTOBYBATH TIPAKTHYHI I1H)KEHEPHI HABUYKWA TPU BUPIMICHHI
npodeciiHUX 3aB/IaHb;

- KC.09. 3parHicTh 3aCTOCOBYBAaTH CydYacHI METOJAM MAaTEMaTUYHOTO Ta (HI3UYHOTO
MO/ICJIIOBAHHS, JOCHIHKEHHS CTPYKTYPH, (PI3MUHUX, MEXaHIYHUX, (PYHKIIOHATBHUX Ta TEXHOJIOTTYHUX
BJIACTUBOCTEH MaTepiajiB AJsl BUPIIICHHS MaTepiajJO3HaBUYUX MPOOIIEeM.

3. IlepenymoBH Aj151 BUBYEHHSI JUCHUIIIHA

[TepeaymoBamu Jy1si BABYCHHS TUCHIUILUIIHY € paHillle BUBUEHA nUCHHILTIHA "Buia maremaruka"
— nmudepeHIiaibHe Ta IHTerpajbHe O0YMCIICHHS, PSIIM; OCHOBHI IMOHSATTS Ta 3aKOHH 3 IIKIJILHOTO KypCy
¢bi3ukn Ta «Dizuka I»; qeski MOHATTS Ta 3aKOHU 3 Kypcy “Ximisa”.

4. OuikyBaHi pe3yJIbTaATH HABYAHHA

BuBueHHs HaBYAJIbHOT TUCIMILIIHY Tependoayae GopMyBaHHS Ta PO3BUTOK y CTYIEHTIB TaKHX
NPOrpaMHUX pe3y/bTATiB HABYAHHS:

- IIP. 01. BomoaiTs JIOTiKOIO Ta METOJIOJIOTII0 HAYKOBOTO MI3HAHHS;

- IIP. 02. 3HaTu Ta BMITH BUKOPUCTOBYBATH 3HaHHS (yHIAMEHTAIBHHX HAyK, IO JISKATh B
OCHOBI BIATMOBIAHOT CIiemiaizalii MaTepialo3HaBCTBA, Ha PI1BHI, HEOOX1THOMY JIJIsl TOCATHEHHS 1HIITHX
pe3yIabTaTIiB OCBITHHOI MPOTPAMHU;

- IIP. 15. BukopucroByBatu y npodeciiiHiii JisuIbHOCTI €KCIIEPUMEHTAIbHI METOIN TOCIIKSHHS
CTPYKTYPHHUX, (I3UKO-MEXaHIYHUX, EJNCKTPO(PI3UYHUX, MArHiTHUX, ONTUYHUX 1 TEXHOJOTIYHUX
BIIACTMBOCTEH MaTepiais.



5. IIporpamMa HaBYAJIbHOI 1M CHUAIJIiHA

Moayas 1.

3micToBuii Moayasb 1. Teopis BigHOCHOCTI. 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 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.

doroenekTpuUHU epeKT Ta 3ac00H Horo crocrepexenns. 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 3micTOBUX MOJTYITIB 1 TEM KinbkicTs 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 BUIIPOMIHIOBAHHS. 2 2
3 doroedekT. XapakTepucTUKH (POTOHA K YaCTUHKU. 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

JlaGopaTopHi poOOTH BUKOHYIOTHCSI CTYJACHTAMH 3T1IHO 1HIWBIAyalbHOTO Tpadiky y 00’ eMi,
110 BIJIMOBI/Ia€ TEMATUIHOMY TUTaHY JUCITUILIIHY, Y PO3PaxyHKY 10 2 TOJWHU HA pOOOTY IS JCHHOT

dbopMu HaBYAHHSI.

Ne
Ha3Ba 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-bonpimana.

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 MOTINOIeHHS 3HaHHA 32 TEMaMH AUCLUUIUTIHY; MiArOTOBKY, 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
Moayas 1

3micToBuii Moay.b 1. Teopis BinHOcHOCTI. TenoBe BUMPOMiHIOBaHHS.
KBanTOBI1 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
BIJINMOB1/1a€ OPSIKOBOMY HOMEPY 31 CIIMCKY B )KypHaJi, B 00’ €Mi 5 3a1a4 3 BIATOBIAHUX TEM 3aHATTSI.

Ne Hassa Kinp-
3/m KICTb

OajiB

Moayas 1

3micToBuii Moay.b 1. Teopis BinHOocHOCTI. TenaoBe BUNPOMiHIOBaHHS.
KBanTOBI1 onTHYHI SBUIIA.

1 | Teopist BITHOCHOCTI. 5

2 | 3aKOHHM TETIOBOTO BUIIPOMiIHIOBAHHS. 5

3 dotoedext. XapakTepucTuku (HoToHa K yacTuHKU. Tuck cBitna. Edexr 5
KomnToHna.

3micToBuii MmoayJb 2. dizuka atoMiB Ta MosieKy1. Di3uKka aTOMHOTO SApa
Ta CJICMCHTAPHUX YaCTHHOK.

4 | Arom bopa. PeHTreHiBCbKi MpOMEHi. 5

5 OcHoBH KBaHTOBOI MexaHiku. BektopHa Mojens aromy. [lepiognuna cucrema s
€JIEMEHTIB.

6 | ®izuka samgpa. 5
Bceboro 3a moayas 1 30

6. MeToau HaBYaHHSA, 32C00M NIATHOCTHUKHU Pe3yJbTATIB HABYAHHA TAa METOAHM iX IeMOHCTPY-
BaHHI.

VY mpotieci OCBOEHHS TUCIMILIIHY 3100yBay Mae:

— BUKOHATH M'SITh OKPEMUX 3aBJaHb Ha JJaOOpaTOPHOMY OOJIaJHAHHI 3TIHO 1HIWBITYaIbHOTO
rpa¢iky BUKOHAHHS JJa0OpaTOpHUX podiT; 0hOpMUTH HanepoOBU aHATITUYHUHN 3BIT Y BiIMOBIIHOCTI
710 WX 3aBJIaHb Ta MPEJCTaBUTH HA PO3IJIA]] 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; O(GOPMHUTH MarnepoBHMA
PO3paxyHOK 3aJa4 Ta MPEICTaBUTH Ha PO3IJIA]] BUKJIAauy, SKHI OI[IHIOE€ BUKOHAHHS KOKHOT pOOOTH
Ta Ha OCHOB1 YCHHX BIJINTOB1/Iei BU3HAUYa€ PiBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO 11 3aXUCT;

— CKJIACTH €K3aMEH Y BUIJIS/II MUCHbMOBOTO MiICYMKOBOTO MOAYJIBHOTO KOHTPOJIBHOTO 3aX0/Y,
KM BKJIIOYa€e B ceOe TECTOBI 3aBJaHHA 3 TEOPETUYHUX 3HAHb Ta BUPIMICHHS TPHOX MPAKTUYHUX

3a]a4; Ha MiArOTOBKY HajgaeThesl 80 XBUIMH.
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7. @opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHSI CTyIeHTa OLiHI0IThCA 32 100-06a1bHOI0 CHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OIliHKa HAaBYAJBHOI'O KypCy BKIIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOIIIO i
OILIIHKY 3aKJIIOYHOTO €K3aMeHY. Y KOKHOT'O KOMIIOHEHTa CBOSl YaCTKa B 3arajibHiil CUCTEMI OIIIHOK.
VY mpoMDKHUX OLIHKaxX CTyAeHT Moxke HaOpatu 60 OamiB. IluTomMa Bara 3akIIOYHOTO ICIIMTY B
3araipHii cucteMi omiHoK — 40 GaniB. [IpaBo 3maBaTu 3aKIIOYHUIN ICTIUT JAETHCS CTYIACHTY, SIKiH 3
ypaxyBaHHSIM MaKCUMaJbHUX OaJliB MPOMDKHHX OIIHOK Habupae He MeHmie 40 Ganis. [lizcymkoBa
OIlIHKA HaBYAJBLHOTO KYPCY € CYMOIO POMDKHHX OIIIHOK 1 OIIIHKU €K3aMEHY.

[ToTouHMii KOHTPOJIH Tepeadadae OMIHIOBAHHS TEOPETHUYHOI IMIATOTOBKU 3700yBadiB BHIIOi
OCBITH 13 3a3Ha4eHOl TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK TIiJ 4YaC BUKOHAHHS 3aBJIaHb
1a00paTOpPHUX POOIT.

3apaxyBaHHSI KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JIOCSITHEHHS pe3yJbTaTiB,
sarmanoBannx PITH]I, mo BupakaeThCs B OMHIN 3 MO3UTHMBHUX OLIHOK, MepeadadyeHNX YMHHHM
3aKOHOJABCTBOM.

DopMH KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
Kpurepii oniHioBaHHSI BUKOHAHHSA J1A00PATOPHUX POOIT

3n00yBay Mae BUKOHATH I SITh TAOOpaTOPHHUX POOIT 3TiIHO iHAMBIyadbHOTO rpadiky. Koxxna
nabopaTtopHa pobota (JI/p) omiHrO€TbCs 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).

13



Kpurepii oniHioBaHHSI BUKOHAHHSA PO3PAaXyHKOBHX 3aBJAaHb (1eHHa ¢opma)

3n00yBau JeHHOiI (OpMHM HaBYAaHHS Ma€ BHKOHATH WIICTh PO3PAXyHKOBUX 3aBJaHb, IO

HapaxoBYyIOTh B €00l 5 3amauy, 3rifHO iHAMBIAYyanbHOro 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.

PoGora BuKoHaHA y BcTaHOBICHHM 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

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

CTyaeHT cKiajae 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).

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

CTyneHTH 3a09HOTO BIJIAUICHHS BHKOHYIOTH JBI KOHTpoJibHI pobotn (K/p) 3rimno

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).
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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
MOXXHa OTpUMaTu Makcumym 40 Oais.

Te]:ii':i":lﬁ’;;ﬂ Kpurepii oniHioBanHs Ha eK3aMeHi
2 Binmoins Hajgana MpaBmiibHA 3 YiTKUM MOSICHEHHSIM.
1 Bianosinp npaBuiibHa, ajte 6€3 OSICHCHHS.
0 Bianosinp He HamaHa B3aram ad00 HETPaBIIIBHA.
Maxcumanvua oyinka cmyoenma 3a 8ionogiov na ycui numanna 10 oanie (5 numans
no 2 6anu).
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

JleHHe BiIIIICHHS 3a04He BiIIIJICHHS
Kinekic Bua pobotu Kinekic
Bun pobotu Tb Tb
OaniB OauiB
Moayas 1
T1 PospaxyHkoBe 3aBnaHHs, 1
nabopaTopHa pobora M-1
Jlaboparopna po6ota M-1,
3M1 | T2 | Po3paxyHKOBe 3aBJaHHS 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
KOHTPOJIb
Cyma 100 100

9. 3aco0u HAaBYAHHS
1. OnopHuii KOHCIIEKT JIEKLIH 3 AUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTi.
2. MeToau4Hi BKa3iBKHU Ta 3aBJaHHs 10 BUKOHAHHS 1HAUBIAyaIbHHUX Ta 1a00paTOpHUX pOOIT 3
JTUCLUIUTIHU B €IEKTPOHHOMY BapiaHTi.
3. JlaGopaTopii 3 yuboBUM 00JIaHAHHSIM.
4. HaBuasibHI MOCIOHUKY JIJIs1 1HIMBIAyaaIbHOT pOOOTH CTYACHTIB 3 KYpCy (Pi3HUKH.
5. JlekmiitHi AeMOHCTpaIIii.
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10.

11.

12.

13.

14.

15.

10. PexomenaoBaHni qkepesa ingopmanii
OcHoBHa JliTepaTypa

. Kyuepyk, 1. M., 3aransauii kypc ¢izuku / I. M. Kyuepyk, 1. T. I'op6auyxk, I1. IT. JIynuk. - 1. [ —

K.:,, Texnika”, 2001. — 536 c.

Kyuepyk, 1. M., 3araneauii kypce ¢izuku / I. M. Kyuepyxk, 1. T. T'opbauyxk, I1. IT. JIymuk. - 1. III —
K.: ,Texnixa”, 2001. - 536 c.

. Hinyx, JI. JI. 3aranena ¢izuka : migpyunuk / JI. JI. Himyx — TepHominb: «Iligpyunuku i

nociouukmy, 2020. — 464 c.

Kypc ®i3ukn : migpyunuk / 1. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pen. Jlomatuacekoro., JIbBiB,
2003.-376c.

. AToMmHa Ta siiepHa (i3MKa : HaBY. MOCIOHHUK : €JEeKTPOH. BUA. KOMOiH. BUKOpHcTaHHS Ha DVD-

ROM /K. 1O. bypynina, H. O. [llanoBai [Ta iH.] ; MOH VYkpaian, HYK im. agmipana Makaposa;
3a pen. mpod. O. O. Mouanosa. — Enekrpos. gani. — Muxonais : HYK, 2015.

Yommaw, I1. I1. ®i3uka : nigpyunuk / I1. I1. Yonman. — Kuis : Buma mik., 2004. — 567 c.

Bypynina, XK. FO., Crneniansna Teopist BizHocHOCTI. KBanTOBa onTuka : HaBy. [Tocionuk / XK. HO.
Bypysina, , O. O. I'aitma . Mukonais: HYK, 2011.

Bymok, I'. ®. Kypc ¢i3uku : HaB4. mociOHuk. Ontuka. dizuka aTomMa 1 aTOMHOTO sfpa.
/ T'. ®@. bymok, B. B. JleBannoBcbkuid, I'. ®. IliBens. —2-re Bua. — Kuis : JIuGigs, 2001. — 424 c.
OrnTrka : 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 / YIIMTY ; 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 Buj., crep. — Kuis : Texnika,
2004. - 560 c.

VYmkamn, M. B. ®@i3uka atoma i atoMHOro szpa : 30. 3amad / M. B. Ymkarn ; HYK im. agmipana
Makxkaposa ; 3a pea. M. B. Ymxkang, C. C. Koana. — Mukoanais : HYK, 2007. — 32 c.

Baxkapuyk, I. O. KBantoBa mexanika : miapyunuk / I. O. Bakapuyk. — 3-te Bua., 10moB. — JIbBiB :
JIHY im. 1. ®panka, 2007. — 848 c.

Jlonomixkna

3araneHuii Kype ¢izuku : 30. 3ama4 / 3a pen. L. I1. Tapkymii. — 2-re Buz., crep. — KuiB : TexHika,
2004. - 560 c.

JmutpieBa, B. @. @izuka : HaB4. nocioHuk / B. @. ImutpieBa. — Kuis : Texnika, 2008. — 648 c.
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