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BCTYII

Anomaujia

Ilpoepama niocomoexu 6axanaspie cneyiarvnocmi ''J5 Mopcokuti ma eHympiwinitl 800HUL
mpawncnopm " nepeddauac 080100IHHA 20108HUMU MeMOOAMU PYHOAMEHMATbHUX MA NPUKIAOHUX
HAYK, MAMemMamuyHo20 ma KOMN 10mepHo20 MOOen08aAHH, 83AEMOOII0 CMYOeHmie ma 6UNYCKHUKIG
i3 KOHMPONbHO-BUMIPIOBAILHUMU NPUNAOAMU, CYUACHUMU PAOTOMEXHIYHUMU 3ACOOAMU MOHIMOPUHRY
ma 3axucmy ingpopmayii. Tomy ompumanns 6azosanux sHanv 3 oucyuniinu "@izuxa II", sxa sueuae
OCHOBHI NOHAMMA MA 3AKOHU NPUPOOU, NPUHYUNU POOOMU MEXAHIYHUX CUCEeM Mma 0COOAUBOCMI
BUMIDIOBANILHUX NPUNAOIB, MemOOU BUMIPIOBAHHS (DI3UUHUX GEIUYUH € BA2OMOI0 CKIAO0BOI0 Y
niocomosyi ¢ghaxisyis.

HHucyunnina " @izuxa II'" € negio 'eMHOW0O Yacmunow GopMySanHs 3a2albHUX KOMNEHMHOCMel )
Gopmi 3HanHA ma po3yMiHHA npeOmMemHOi obracmi ma po3yMiHHA npoghecitnoi disibHoCHI,
30aMHOCMI 3ACMOCO8Y8AMU 3HAHHS Y NPAKMUYHUX CUMYAYISIX, UUMUCS | 080100I8aAMU CYUACHUMU
SHAHHAMU, 6MIHHS CmMasumu ma eupiuysamu npooaemu. JJucyuniina po3paxosana Ha cmyoeHmis,
AKI OmpumManu 6a306i 3HAHHSA 3 3A2AIbHO20 KypCy Qi3uxu, XiMii ma euwoi mamemamuxu.

Knwuosi cnosa:. @isuxa, @Qisuuna  eenruuuna, Mexamika, MONeKyIApHA — Qi3uKa,

ejleKkmpocnmamuka.

Abstract

The program of training a bachelor on specialty " J5 Sea and inland water transport" involves
the formation of scientific and technical worldview and providing a broad outlook in fundamental
(scientific) and professional fields, as well as the interaction of students and graduates with control
and measuring equipment, modern electrical and electronic devices. Therefore, obtaining basic
knowledge in the discipline of "Physics /1", 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 /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 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 AUCIUILIIHA

HaiimenyBaHHS MOKa3HUKIB

["anmy3b 3HaHB, CICHIATBHICTD
(ocBITHS MIporpama), OCBITHIN
piBeHb

XapakTepucTuKa HaB4aJIbHOT
JTUCIUTLTIHA

3a049Ha Gopma
HaB4YaHHA

neHHa Gopma
HaB4YaHHA

KinbkicTs kpeautiB - _3 *

Monymis — 1

l"any3b 3HaHB
J «TpaHcnopT Ta NOCIayru»

O00B'A3K0Ba

Pik miaroToBKu:

3MiCTOBHX MOZYIMIB — 2 1-i 1-i

Cemectp
http://www.nuos.edu.ua/ - -
) ) 2-i 2-i

CrenianbHICTb
J5 «Mopcbkuii Ta BHYTpilHii Jlexiii
; BOJHUI TPAHCIOPT»
[HauBiAYyaIbHE HAYKOBO- 15 rog. 2 roy.

JOCTITHE 3aBIaHHS
HE nependoayeHo

3arajbpHa KUIbKICTh
roaud 90.

OcBiTHs Iporpama
«Ekcmiyaranisi cyAHOBOIo
eJIEKTP000./1aIHAHHA i 32C00iB
ABTOMATHKH»

[IpakTuyHi, cemiHapchKi

15 ron. 2 TO[I.
JlaGopaTopHi
15 ron. 2 TOJI.

TwKxHEeBUX T'OOUH IS
JeHHO1 (hopMU HaBYAHHS:
ayIUTOpHUX — 3 ;

caMOoCTIHOT poOoTH
cTyaeHTa — 3

OcBiTHIil piBeHb:
nepumii (0akajJaBpChbKMii)

Camocriifa po6ora

45 rop. 84 rop.

[HuBimyansHi 3aBIaHHS: - TOI.

Bun koHTpOIIO: €K3aMeEH

@opMa KOHTPOJIIO: TUCbMOBA
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2. MeTa BUBYEHHS HABYAJILHOI JUCIUILIIHA

PoGoua mporpama nHaBuanbHO1 auctuiniiau "®izuka II" ckimageHa BiAMOBITHO O OCBITHBO-
npogeciiHol mporpaMu MiATOTOBKY 3/100yBaviB BUIOT OCBITH CTYIEHs 0akaiaBpa 3a CIelialbHICTIO
J5 «Mopcekuil Ta BHYTPILIHIM BOJHUI TpaHCIOPT», OCBITHA mporpama «EkcryaTamis cyaHOBOTO
elnekTpooOagHanHHs 1 3aco6iB aBromatuku». Jlns 3asHadenoi OIIIl mucuuroiiva Mae craTyc
HOPMATHBHOI.

Mertoto BUBYEHHS HaBUabHOI qucuuiniing "@i3uka [ € popmyBaHHS y CTYJEHTIB BiAMOBIAHO
JI0 OCBITHBO-TIPO(ECifHOT MPOTrpaMU TAKMX KOMITETEHTHOCTEH:

3K4.  BMiHHS BUSABISTH, CTAaBUTH Ta BUPILIYBAaTH MPOOIEMHU.

3K13. 3parHICTh 10 MOJANBUIOrO HABUYAHHS.

CK14. 3parmicte 30upatu Ta iHTeprperyBaTH iHQoOpMmalilo, obuparn MeToau Ta

IHCTpyMEHTaJbHI 3aco0M Uil pO3B’S3aHHS CKIAJHMX mpodecifHux 3amad y cdepi

€JIEKTPOTEXHIKH, EICKTPOMEXaHIKH, €JIEeKTPOHIKH, aBTOMATHKH Ta MOPCHKOT IHXKeHepil.

3. [lepeaymMoBHM /1J151 BUBYEHHS TUCIHUTLTIHU
[TepemymoBamMu sl BUBYEHHS AUCHMIUIIHM € paHINIe BUBYCHI PO3AUTM TUCHUILIIHU "Buria
marematuka 1" — nudepenuianbie Ta iHTErpaibHe 00UYHCICHHS, PSAAN; OCHOBHI MOHATTS TA 3aKOHU 3

mKiTbHOTO Kypey "®i3uka ["; neski moHATTS Ta 3aKoHHU 3 Kypcy “Ximisg™.

4. OuikyBaHi pe3yJbTaTH HABYAHHA
BuBueHHs HaBYaJIbHOT JUCLUIUIIHU Tependadae GopMyBaHHS Ta PO3BUTOK Y CTYJICHTIB TaKUX
pe3yibTaTiB HaBYaHHS:
PH2. 3nanHs OCHOB Teruiomepenadi, MeXaHIKH Ta TiAPOMEXaHIKH, PO3yMIHHA pPOOOTH
MEXaHIYHUX CHCTEM.
PH3. KonuenTyanbHi 3HaHHS, BKJIIOYAlOYM IEBHI 3HAHHA CYYacHUX JOCATHEHb, Yy cdepi
CJIEKTPOTEXHIKM Ta €JIEKTPOMEXAHIKM, €JEKTPOHIKM Ta CHCTEM YNPABIIHHA Ta IX 3aCTOCYBaHHS y

MOPCBKIiil iHXeHepii.



5. Ilporpama HaBYAJIbHOL JUCHUILIIHHA

Monyas 1.

3micToBuii Mmoayas 1. Teopis BigHocHOCTI. TeroBe BunpomintoBaHHs. KBaHTOBI onTHYHI SBULIA.

Tema 1.

Tema 2.

Tema 3.

OnTHka pyxoMux cucteM. Teopis BiqHOCHOCTI EifHIIITElHA.
[MocTifiHicTh MIBHAKOCTI CBITIAa y pI3HUX IHEpIiaTbHUX CHCTeMax BiWIiKy (mocTynaTth

3MiHM MacH 31 IIBUJKICTIO Ta B3a€MO3B'SI30K MacH Ta €Heprii.
Jliteparypa: [1] Po3zin 8. 88.1; §8.2; 8.3. [4] §99; 100.

TennoBe BUNPOMiHIOBaHHS.

TennoBe BUIIPOMIHIOBaHHS cepell IHIIMX TUIIB BUIIPOMiHIOBaHHS. PiBHOBa)KHE BUIIPOMIHIOBAHHS.
BunpomiHioBaibHa Ta TOTJMHANbHA 3AaTHICTh. AOCONIOTHO YOpHE Tio. BuBeneHHA 3akoHy
Kipxroga. 3akon Credpana-bonpimana. 3akon 3MmimeHHs Buna. Posmoamin eneprii y cmektpi
abcomnroTHO YopHoro Tina. KBantoBa rinoresa ta ¢popmyna [lnanka.

Jlirepatypa: [1] Po3xin 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

doroenextpuunuii epext. Tuck ceitna. Edext Komnrona.

doroenexTpuuHuil epekT Ta 3acodu Horo cmocrepexeHHs. OcHOBHI 3akoHH (oroedekty.
PiBusinus Eifnmreiina. @otoenemenTd. @OTOMHOKHUKY Ta iXHe 3acTocyBaHHA. @oronu. Maca ta
imoynec ¢orona. ocmign JlebeneBa mono icHyBaHHS TUCKY cBiTia. EjekrpomarHiTHe Ta
KOpPIYCKYJIsIpHE MOsicHeHHA THCKY cBiTia. Edexr Kommtona ta iforo teopis.

Jlireparypa: [1] Po3min 11 811.1; §11.2; 11.3; 11.4; 10.2. [4] 8108, 111, 109, 110.

3micToBuii Mmoayab 2. Dizuka aToMiB Ta MoJieKyll. Di3HKa aTOMHOTO Sapa Ta eleMEHTapHIX YaCTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enexrponna obononka atomy Ta Teopist bopa.

Crucnuii Hapuc PO3BUTKY YSBJICHHS PO CTPYKTYpy aTtomiB. Hocmin Pesepdopaa mo posciroBaHHIO
MIBUJKUX 3aps/DKEHUX YacTHHOK. SlnepHa Monens atomy. HecnpoMOKHICTH KIacH4HOi Teopii
atomy. Iloctynatu bopa. JluckpeTHIiCTh eHepreTHUHUX piBHIB atoMiB. [loxomkeHHs miHifiuaTHX
CHeKTpiB. ATOM BOAHIO Ta Horo crekTp B Teopii bopa. 3arpyanenns teopii bopa.

Jlireparypa: [1] Pozain 13,10,12 §10.2; 13.1; 12.1; 12.2; 12.3; 12.4. [4] 8113, 114, 115, 117.

EnemMeHTH KBaHTOBOI MEXaHIKH.

I'imoresa ne-Bpoiins. CriBBiAHOLIEHHS! HEBU3HAYEHOCTEH. XBUIIbOBA (PYHKIIS Ta 11 CTATUCTUYHUN
3micT. PiBHsanHs Llpeaunrepa ta iioro 3acTocyBaHHs 10 "'eleKTpoHY B sIIuKy''. KBanTOBI uncna.
Jlireparypa: [1] Pozain 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 1109.

[Nepiognyna cucTeMa eNeMEeHTIB Ta CIIeKTpH. B3aemMoiist aToMiB Ta MOJIEKYII.

[punamun [Mayni. Po3nogin enekrpoHiB y aromi. [lepiomnyHa cucrema enemeHTiB MeHeneesa.
PentreniBcbki mpomeni. CylinbHil Ta XapaKTepUCTUYHUHN CIIEKTPH. 3aKoH Mo3i.

Jlireparypa: [1] Pozain 13 813.12. [4] §120, 121, 123, 124.

Cknax aTOMHOTO siipa. ['aMMa-ipoMeHi Ta HEUTPOHH.

I3oromu. CknagoBi dacTuHM aTtoMHOro  sjapa. (OCHOBHI  XapaKTEPUCTHKHA — HYKJIOHIB.
BzaemoneperBopennst HykioHiB. Heifrpuno. IloxomkeHHs o-mpomeHiB. Bzaemomis HYKIOHIB.
VsaBieHHs mpo siiepHi cuid. PagioakTHBHE BUNPOMiHIOBaHHSA. 3aKOH PaliOaKTHBHOTO PO3MAiy.
3aKoHH 3MilIEHHS IPH Po3naai. 3aKOHOMIPHOCTI Ol-po3May.

Jlireparypa: [1] Po3ain 15815.4; §15.5; 15.9; 15.10; 15.11; 15.5; 15.14; 15.15; 15.16; 15.18; 15.109.
[4] 8126, 128, 130, 131, 129, 133, 134.

SAnepHni peakuii. EnemenTapHi 4acTHHKH.

OcHoBHi Tunm sgepuux peaknid. IIryuna panpioaktuBHicTe. PoGora mnoapyxoka Kropi.
PamioakTuBHI i30TONMM Ta iX 3acTOCYBaHHS y MHpHHX Luiax. Peakuii posxinenss. Jlanmrorosa
peakuis. Koediuient posmuoxeHHs. Kpurnuni posmipu. OCHOBHI BiIOMOCTI Tpo SACPHY
eHepretuky. Peakuis cuntesy. [Ipobiema kepoBaHUX TEPMOSACPHHUX PEAKIIIH .

Jlireparypa: [1] Poznin 16 816.1; 16.2; 16.3; 16.4; §16.5. [4] 8132, 135.



TeMaTHYHHH IIaH HABYAJILHOI JUCHUILTIHA

Ha3Bu 3MICTOBUX MOAYJIIB 1 TEM

Kinpkicts roguu

JeHHa Gopma

3a04Ha (hopma

y TOMY YHCIi y TOMY YHCIi

ol 1 | 1 ol 1 | 1

3 3 _

S HEIRE ElE| 5

Mopyas 1
3micToBuii MoayJb 1. Teopis BinHocHOCTI. TenoBe BUTPOMIHIOBAHHS.
KBaHTOB1 OIITHYHI SIBUIIIA.
T.eMa 1 OH?H/IIia PYXOMHX CHCTEM. Teopis 10l212121-14l10 _ 1o
BigHOCHOCTI EliHIITelHA.
Tema 2. Terope BUIPOMiHIOBAHHSI. 10(2|2|2|-|41012 |1 1|-1]9
Tema 3. ®oroenekrpuunuii epexrt. Tuck cBiTIA. 10l212121-124l10 -l
Edexr KomnToHa.
Pa3om 3a 3micToBuUM MoayJiem 1 30/6 |66 |-(12(30]1 |1 1] - |24
3micToBuii MoayJb 2. dizuka aToMiB Ta Mosiekyll. Di3uKa aTOMHOTO siipa
Ta €JEMEHTAPHUX YACTUHOK.
EeMa 4. EnexTpoHHa 000JIOHKA aTOMY Ta Teopis 12 212121 .16l12 T
opa.

Tema 5. EnneMeHTH KBaHTOBOT MEXaHIKH. 121212 |2|-|6 |12 - 110
Tema 6. Heplonnqga CHCTEMa EIIEMEHTIB Ta 12 olo2l20-l6l121111]1/- 110
crekTpu. B3aemonist aTOMIB Ta MOJIEKY.
Telvv[a 7. Cxiag aToMHOro aapa. 'amma-npomeni ta | 12 212121 -16l12 T
HEHTPOHH.
Tema 8. Snepni peakuii. ExementapHi yacTHHKY. 121 (1)1 (-1]19 |12 - 112
Pa3om 3a 3micToBHM Moayjem 2 609 (9|9 |-(33/60]1 |1 |1]|- |54
Yceboro roaun 90|15|15|15| - |45]|90| 2 |2 |2 | - |84




Temn NPpaKTUYHUX 3aHATH

KinekicTs rogun

Hazpa Temn
3/m Jlenna 3aounHa

dbopma dbopma

Monyas 1

3micToBuii MoayJb 1. Teopis BinHocHOCTI. TennoBe BUIPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI SIBUIIIA.

1 | Teopist BiAHOCHOCTI. 2
2 | 3aKOHM TEIJIOBOTO BUIIPOMIHIOBAHHS. 2 1
3 dotoedekT. XapakTepucTUKH (POTOHA K YaCTUHKHU. THCK 2

csitna. E¢ext Komnrona.

Bceboro 3a 3microBuii MoayJs 1 6 1

3micToBuii MoayJb 2. dizuka aToMiB Ta Mosiekyll. Di3uKa aTOMHOTO siIpa
Ta eIEMEHTAPHUX YaCTUHOK.

4 Atom bopa. 2
5 PeHTreHiBecbK1 IpOMEH. 2
6 OcHOBU KBaHTOBOI MeXaHiKU. BekTopHa MosieNb aTomy. 5 1

[lepioguyHa cucTema eneMEHTIB.

7 PanioakTrBHE BUTTPOMIHIOBAHHSI. 2
8 Snepui peakuii. EnemenTapHi YaCTHHKH. 1
Bceboro 3a 3micToBuii MoayJib 2 9 1

Pazom 15 2




Temu 1a60paTOpHHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTECS CTYIEHTAMHU 3T1AHO 1HAMBiAyadbHOTO I'padiky y 006’ emi,
IO BiANOBiJa€ TEMAaTHYHOMY IUIaHY AWUCHUIUIIHU, y PO3PaxyHKy MO 2 TOJUHH Ha poOOTY st

NeHHO1 () OpMU HAaBYaHHSI.

Ne
Ha3spa temu
3/n
Monyas 1

A-1 Busnauenns cranoi PigOepra i3 croctepexxeHHs CeKTpiB aTOMHOro BojHIO (cepii banbmepa).

A-2 Busnauenns cranoi [Inanka MeTogoM 3aTpUMYyIOUYOTO TOTEHIIAY.

A-3 Busnauenns cranoi Credana-bonbimana.

A-4 Excniepumenrtanbaa nepeBipka 3akony Credana-bonpumana.

A-5 BuB4eHHS 30BHIIIHBOTO POTOCPEKTY.

A-6 BuBueHHs KoedilieHTa MOTJIMHAHHS Y-TPOMEHIB PEYOBHHOIO.

A-7 BusHadyeHHs akTUBHOCTI, TIEpioAy HamiBpO3Mady Ta CTaIOl po3naay palioaKTUBHOI pEYOBHHU.

A-8 BuBuenHs mudpakuii cBiTia 3a I0MOMOTOI0 T'a30BOI0 Jiazepa.

0-1 BuBYeHHS 3aJIeKHOCTI MOKa3HUKA 3aJIOMJICHHS PIJUHHU Bill TEMIIEpaTypH.

0-2 JlocmiKeHHs CIIEKTPIB MOIVIMHAHHSA PIIMH 32 IOIIOMOroto (poTOMeTpa.

0-3 BusnaueHHs paniyca KpUBHHHM JiH3M 32 JOMOMOTOI0 Kijlenb HbioToHA.

0-4 BusHayeHHs TOBKMHHU CBITJIOBOI XBHJII 38 JONOMOI OO AU(MPAKIIHHOT PEIIiTKH.

05 JloCmipKeHHS 3aIeKHOCTI TOKa3HUKA 3aJIOMJICHHS TIOBITPSI BiJl 3MIHU TUCKY iHTEppEepOMETpOM
UTP-1.

0-6 BusHayeHHs KOHIIEHTpALil pO34YHHIB i MOKa3HUKA 3aJIOMJICHHS PO3YMHEHOI PEYOBHHU 32
JIONIOMOT 010 iHTepdepomeTpa.

0-7 OTpumaHHS 1 AOCTiIKEHHS NONTSIPU30BAHOTO CBITJIa Ta BU3SHAUYEHHSI KOHLIEHTPALlil pO3YnHY
caxapuMeTpOM.

0-8 JocniKeHHs CIEKTPIB MPOIMyCKaHHs CBITJIOMLIBTPIB 3a JOMOMOIOI0 YHIBEpCaTbHOrO
MOHOXpoMaTopa YM-2.

0-9 BusnayeHHs1 KOHCTaHTH (POTOMPYKHOCTI.

10



Camocriiina podora

Camocriiina pobora mnependayae MIATOTOBKY A0 JIEKUIMHMX Ta TNPAKTUUYHUX 3aHATh;
CaMOCTIiHE TOTJUOJCHHS 3HAHHA 3a TEMaMM JWCHUIUIIHM; TWIiATOTOBKY, O(OpPMJIECHHA Ta
pPO3paxyHOK JabOpaTOPHUX pOOIT, BUKOHAHHA PO3PAXyHKOBHX pOOIT; MIATOTOBKY [0 MABOX
MOTOYHUX MOJYIBHHUX KOHTPOJIIB; MIATOTOBKY JI0 €K3aMEHY.

3aB1aHHs /151 CAMOCTIiHHOI po6oTH

No Bun pobotu KinpkicTb
3/m TOJINH
JlenHa 3aouHa
dopma dopma
Mopayas 1

3micToBuii MoayJb 1. Teopis BinHocHOCTI. TennoBe BUIPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI SIBUIIIA.

1 ITigroroBKa [0 JEKIIHA 1 4
2 | IlinroToBka 70 1ab0OpaTOpHUX POOIT 1 4
3 [TigroToBKa A0 MPAKTHYHUX POOIT 1 4
4 | Bukonanns P3 9 12

Bceboro 3a 3micToBuii Moay.b 1 12 24

3micToBuii MoayJb 2. dizuka aToMiB Ta MosieKyll. Di3MKa aTOMHOTO siIpa
Ta eIEMEHTAPHUX YaCTUHOK.

1 ITinroroBKa A0 JEKIiHA 8 10
2 | IlinroToBka 70 1a00paTOpHUX POOIT 6 10
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 6 10
4 | Bukonanns P3 16 12
5 | [TigroToBka 10 eK3aMeHy 12 18

Bceboro 3a 3micToBuii Moay.b 2 33 60

Pazom 45 84

11



Po3paxyHnkoBi 3aB1aHHs
Po3paxyHKOBi 3aBaHHS BUKOHYIOTHCS CTYACHTAaMH 3TIIHO IHIWBIAYaJIbHOTO BapiaHTy, KUK

BI/ITIOBiJJa€ TIOPSAKOBOMY HOMeEpY 31 CHHCKY B KypHaii, B 00’emi 10 3amau 3 BiAMOBIAHUX TeM

3aHATTS.
Ne Hazsa Kisp-
3/m KICTb
OaiB
Mopayas 1
3micToBuii MoayJb 1. Teopis BinHocHOCTI. TennoBe BUTPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI SIBUIIIA.
1 | Teopist BiTHOCHOCTI. )
2 | 3aKOHHU TEIJIOBOTO BUIIPOMIHIOBAHHS. 5
3 dotoedekT. XapakTepucTuku (OTOHA K YaCTUHKHU. TUCK cBiTia. Edext 5
Komnrona.
3micToBuii MoayJb 2. dizuka aToMiB Ta Mosiekyll. Di3uKa aTOMHOTO siipa
Ta eIEMEHTAPHUX YaCTHHOK.
4 | Atom bopa. PeHnTreHiBchbki mpoMeHi. )
5 OcHoBHM KBaHTOBO1 MexaHiku. BekropHa mozens aromy. [lepionnyna cucrema 5
€JIEMEHTIB.
6 | ®izuka sapa. 5
Bceboro 3a moayas 1 30

6. MeToau HABYaHHSI, 32CO0M AiarHOCTHKH Pe3yJbTATIB HABYAHHS Ta METOAM iX
AEeMOHCTPYBAHHS

VY mpotieci 0CBOEHHS IUCIUILTIHY 3100yBay Mae:

— BUKOHATH M'ITh OKPEMHX 3aBJaHb Ha JabopaTopHOMY 00JaHaHHI 3T1THO 1HIUBIIYaTbHOTO
rpadiky BHUKOHAHHS JabopaTOpHUX pOOIT; OQGOPMHUTM MAaNepoBUil aHANITHYHUN 3BIT Yy
BIZITIOBITHOCTI /10 IIMX 3aBAaHb Ta MPEACTAaBUTH HAa PO3IJIS] BUKJIAAdy, SIKHH OLIHIOE BUKOHAHHS
KOXKHOT poOOTH Ta Ha OCHOBI YCHHX BIANOBiIed BH3HAYa€ piBeHb PO3YMIHHS BHKOHAaHOI poOOTH,
TOOTO 11 3aXUCT;

— BUKOHAaTH 6 pO3PaxyHKOBHX 3aBJaHb 3TiHO CBOrO BapiaHTy, OGOPMHUTH ManepoBUil
PO3paxyHOK 3ajgad Ta MPEICTaBUTH Ha PO3IJIAI BUKIAAAdy, SIKUM OLIHIOE BUKOHAHHS KOXKHOL
poOOTH Ta Ha OCHOBI YCHHMX BIANOBiAEH BH3HAa4Ya€ PiIBEHb PO3YMIHHS BHKOHAHOI poOOTH, TOOTO ii
3aXHCT;

— CKJIACTM €K3aMEH Yy BHIUIAJl NHCBMOBOIO IiJICYMKOBOIO MOJYJIBHOTO KOHTPOJIBHOTO
3ax0fy, SKMHM BKJIIOYae B cebe TeCTOBI 3aBAAaHHSA 3 TEOPETHMYHMX 3HAHb Ta BHUPIIIEHHS TPHOX
MPAKTUYHHX 33/1a4; Ha MATOTOBKY HalaeThcsi 60 XBUITUH.
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7. ®OpMH MOTOYHOI'0 TA MiICYMKOBOI'0 KOHTPOJIIO

JlocsirHEeHHs cTyJieHTa ouiHThCs 32 100-6a1pH010 cCHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OLlIHKa HaBYAJIHHOTO KypCy BKJIIOUA€ B ceO€ OLIHKU 3 MOTOYHOTO KOHTPOJIIO i
OILIIHKU 3aKJIOYHOTO 3aX0y KOHTPOJIIO 3HaHb. Y KOKHOTO KOMIIOHEHTa CBOSI 4acTKa B 3arajbHii
cHUCTEeMi OI[IHOK. Y MPOMDKHUX OIlIHKax CTyJIeHT Moke HaOpatu 60 OamiB. Ilutoma Bara
3aKIIIOYHOTO 3aX0Jy KOHTPOJIO 3HAaHb B 3araibHiil cuctemi omiHok — 40 Oamie. [IpaBo 3maBatn
3aKITIOYHUN 3aXi]l KOHTPOJIO 3HAHb JAEThCS CTYNEHTY, SIKIM 3 ypaxyBaHHAM MaKCUMaJIbHUX OajiB
NPOMDKHUX OIIHOK Habupae He meHIe 40 GaniB. IincymMKoBa OIiHKa HABYAJILHOTO KYPCY € CYMOIO
MPOMDKHUX OIIHOK 1 OI[IHKH 3aX0ly KOHTPOJIIO 3HAHb.

[TorouHuii KOHTPOJIb Mepeadavyae OLIHIOBAHHS TEOPETHYHOI MiArOTOBKH 3400yBaviB BHIIOL
OCBITH 13 3a3HaueHOl TeMH Ta HAa0yTUX NPAKTHYHUX HABUYOK IiJ YaC BHUKOHAHHS 3aBJaHb
nabopaTOpHUX POOIT.

3apaxyBaHHS KPEAUTIB HABYAIBHOTO KypCY MOKIIMBO TUIBKH MICIIs TOCATHEHHS Pe3yJbTarTiB,
3armanoBanux PITH/I, mo BupaxkaeTbcs B OAHINA 3 MO3UTUBHUX OIIHOK, MepeadayeHuX YHMHHUM
3aKOHOJIaBCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJIBHOI AiSlJILHOCTI CTYJAEHTIB Ta IX OLiHIOBaHHS
KpuTepii oniHIOBaHHS BUKOHAHHA JIA00PATOPHHUX POOIT

3n100yBay Ma€ BHMKOHATH IISITh JAOOPAaTOPHUX POOIT 3rigHO IHAMBIIYaIbHOTO TIpadiky.
Kosxna nmaboparopua po6ota (JI/p) omiHroeTbess MmakcumyM y 6 OaiiB. 3aranom 3a naboparopHi
po6oTH MOkHA oTpuMaTH MakcumyM 30 Oais.

J/p KpuTepii oniHioBaHHs
PoGora BuKOHaHa y BcTaHOBJIEHUH TepMiH. BukoHana camocTiiiHO, 4iTKO copMyabOBaHi i,

3aBIaHHA Ta TiNOTe3a JOCTIDKEHb. 3aCTOCOBYBAIUCS KOPEKTHI METOIU OOpOOKM OTpUMaHHUX
pe3ynbTaTiB. Y BHCHOBKAx MpOBeAeHA KOPEKTHA iHTepIperalis pe3ynbTatis. Hanani moBHi ycHi
BI/INOBI/II HAa 3aUTaHHs (3TiTHO METOIMYHHUX BKa31BOK) CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

PoGora BuKOHaHa y BcTaHOBJIeHUH TepMiH. BukoHana camocTiiiHO, 4iTKO cpopMyabOBaHi i,
3aBJIaHHA. 3aCTOCOBYBAJINCS KOPEKTHI METOAM OOpOOKH OTPHUMaHHX pEe3yNbTaTiB. Y BHCHOBKaX
MpoBe/IeHa KOPEKTHA iHTeprperalis pe3ynbraTiB. HamaHi MOBHI yCHI BiANOBiNl HA 3amMTaHHS
(3TiTHO METOMYHUX BKa3iBOK) CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PoboTa BuKOHaHA y BCTaHOBJICHUH TepMiH. BUKOHaHA caMOCTIHO. 3aCTOCOBYBAIUCS KOPEKTHI
METOJM OOpOOKM OTPUMaHUX PE3yJbTaTiB. Y BUCHOBKax IMPOBEJCHA KOPEKTHA IHTEpIIpETallis
pesynbraTiB. Hamani HemoBHI YCHI BiAMOBIAI Ha 3amuTaHHs (3riJHO METOJWYHUX BKA3iBOK)
CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Pobota BukoHaHa y BcraHoBiIeHU TepMiH. CTyJIeHT BUKOHYE JTa00paTOpHY POOOTY 3TiHO 3
3 THCTPYKIUI€I0; B LIIOMY NMPaBUIBHO CKIAAA€E 3BIiT Ta pOOUTH BUCHOBKH. CTYNIEHT BiIMOBIISIETHCS
HaJIaBaTH BiJIIIOBiJli HA YCHI 3alUTaHHS.

PoGora BuKOHaHA 3 HOPYILIECHHSM BCTaHOBIICHUX TepMiHiB. CTYyIEHT BUKOHYE J1a00paTOpPHY
pOOOTY 3TiHO 3 IHCTPYKITI€I0; CKIaICHHH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAaX Ta TIOMUJIKH.
Hanani HenoBHi ycHi BifNOBi/i Ha 3aMUTaHH (3TiIHO METOANYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

PoGora BuKoHaHA 3 TOPYLICHHSM BCTaHOBJICHUX TepMiHiB. CTYIEHT BUKOHYE J1a00paTOPHY i
1 KEepiBHULITBOM BUKJIAJaua; CKIaJICHUH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta IOMUJIKH.
CTyneHT BIIMOBISETHCS HaJaBaTH BIAIOBiAl HA YCHI 3alTUTAHHS.

0 PoGora He BUKOHYBanacs

Maxcumanvha oyinka cmyoenma 3a danuii komnonenm npoepamu 30 6anie (5 pobim no 6 6anig).
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Kputepii oninioBaHHSI BHKOHAHHS PO3PaXyHKOBHUX 3aB/aHb (1eHHA (opma)

3n00yBau neHHOiI (OpPMH HABYaHHS Ma€ BUKOHATH WIICTh PO3PAaxXyHKOBUX 3aBIaHb, IO
HapaxoBYIOTh B c001 7 3ajaad, 3riqHo iHAUBiAyanbHOro Tpadiky. KoxkHa po3paxyHKOBE 3aBIaHHS
(P/3) omiHto€eThCs MakcuMyM y 5 OamiB. 3arajoM 3a po3paxyHKOBi 3aBIaHHS MOXKHa OTPUMATH
MakcumyMm 30 GaiB.

P/3 KpuTepii ouiHioBaHHs
PoGora BukoHana y BctaHoBieHUH TepMiH. CTyAEHT caMOCTiHHO BU3HAYAE TUM 3a1adi i
5 parioHaIbHO po3B’si3ye ii. Moxke po3B’s3yBaT KOMOIHOBAaHI 3a/1avi. 3BIT BiANIOBiIa€

BCTaHOBJICHUM BHUMOI'aM.

4 Po6ota BukoHaHa y BcTaHOBIIEHUH TepMiH. CTYISHT palioHAILHO PO3B’s3ye 3a1adi. Moxe
pO3B’s3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT Bi/IMOBia€ BCTAHOBICHUM BUMOTaM.

PoGora BuKoHaHa 3 TOPYLIEHHSAM BCTaHOBJIEHUX TepMiHiB. CTyIEeHT HaBOAUTH MOTPiOH1
3 ¢dopmynu. Po3’s13ye 3anauy KOpUCTYIOUHCH anToOpuTMoM. CKIIaZeHHH 3BiT MICTUTD
HETOYHOCT] Y BUCHOBKaX Ta TIOMIJIKH

2 PoGora BuKOHaHA 3 TOPYILIEHHSM BCTaHOBIICHUX TepMiHiB. CTyIEHT HaBOAUTH MOTPiOHI
¢dopmynu. Po3B’s3ye 3amaqy 3 MOMUIIKAMH.

1 CTyZIeHT ckiiaiae CKOpodeHy YMOBY 3a7adi, pOOMTH OOUMCIICHHS JIUIIIE 32 TOTOBOIO
¢dopmymoro.

0 CTyneHT He po3B’s3ye 3a1adi.

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

KpuTtepii oninioBaHHsSI BAKOHAHHSI KOHTPOJILHHX 3aB/IaHb (3a04Ha (opma)

CTyaeHTH 3a04YHOTO BIJJIUICHHS BHKOHYIOTh JBI KOHTposibHI pobotu (K/p) 3rigHO
IHIMBITyaTbHOTO BapiaHTy, AKUH BiAIMOBiAa€ MOPSAIKOBOMY HOMEPY 31 CIIUCKY Yy JKypHalli, B 00’ eMi

12 3ayay 3 BiAMOBITHUX TE€M 3aHATTS HA OJHY KOHTPOJIBHY POOOTY.

K/p KpuTepii ouiHioBaHHs
PoGora BukoHana y BctaHoBieHUH TepMiH. CTyAEHT caMOCTIHHO BU3HAYAE TUM 3a1adi i
24 palioHanbHO po3B’s3ye 1i. Moxe po3B’si3yBaT KOMOIHOBaHI 3aAay4i. 3BIiT BiAOBiIae

BCTaHOBJICHUM BHUMOI'aM.

20 Pobota BukoHaHa y BcTaHOBIeHUH TepMiH. CTyISHT palioHaILHO PO3B’s3ye 3a1adi. Moxe
PO3B’s13yBaT KOMOIHOBaHI 3a/1a4i. 3BIT Bi/ITOBia€ BCTAHOBICHUM BUMOTaM.

PoGora BuKoHaHa 3 TOPYLIEHHSAM BCTaHOBJIEHUX TepMiHiB. CTyIeHT HaBOAUTH MOTPiOH1
16 ¢dopmynu. Po3’s13ye 3anauy KOPUCTYIOUHCH anropuTMoM. CKIIaZeHHH 3BiT MiCTUTD
HETOYHOCT] Y BUCHOBKAX Ta TIOMIJIKH

8 PoGora BuKoHaHa 3 TOPYLIEHHSAM BCTaHOBJIEHUX TepMiHiB. CTyIeHT HaBOAUTH MOTPiOHI
¢dopmynu. Po3B’s3ye 3amady 3 MOMUIKAMH.

4 CTyZIeHT ckaia€ CKOpodeHy YMOBY 3a7adi, pOOMTH OOUMCIICHHS JIMIIIE 32 TOTOBOIO
¢dopmymoro.

0 CTyneHT He po3B’s3ye 3a1adi.

Maxkcumanvna oyinka cmyoenma 3a oanuti komnonenm npoepamu 48 6anis (2 pobomu no 24
oanu).
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Kpurepii oniHIOBaHHA eK3aMeHy.

3n100yBay Ma€ BIAMOBICTH Ha I'SATh TECTOBHX 3aBJaHb 3 TEOPETUYHUX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BUPINIUTH TPU NTPaKTHUHI 3amadi. KokHa BiANOBiNb HA TECTOBI 3aBlIaHHS
OLIIHIOETHCS MAaKCUMYM Y 2 OaiB, BUPIIIEHHS KOXHOI pakTU4HOi 3a7a4i — y 10 Gaunis. 3aranom 3a
eK3aMeH MO)KHa oTpuMaTi MakcumyM 40 Oais.

Te]:iﬁ;"::s;’;:;ﬂ Kpurepii oniHioBaHHA Ha eK3aMeHi
2 BinnoBine HajaHa MpaBUIIbHA 3 YiTKUM ITOSICHEHHSIM.
1 Binnosiae mpaBuiibHa, ane 0e3 MOsSCHEHHS.
0 BinnoBine He HajaHa B3araii abo HempaBUIIbHA.
Maxkcumanvha oyinka cmyoenma 3a 6ionoios na ycui numanns 10 6anie (5 numans no
2 6anu).
Pimenns
NPAKTHYHOI Kpurepii oniHIOBaHHA HA eK3aMeHi
3agadgi
PimenHst mpezcraBiicHe TOBHE, KOPEKTHE, 3 YITKUMU MAaJFOHKOM Ta IOSCHEHHSIMU,
10 MPaBWJIBHO BUKOHAHO MEPeBeIeHHs OIMHUIL po3MipHOCTi B Cl, BinmoBiab npaBuiibHa,
MPaBUIBHO BUKOHAHO J0BEACHHS PO3MIPHOCTI Di3MYHOT BETHUNHH .
PimenHst mpezcraBiicHe TOBHE, KOPEKTHE, 3 YITKUMU MAJFOHKOM Ta TOSCHEHHSIMU,
9 MPaBUJIBHO BUKOHAHO MEPEeBeNICHHS OIMHUIL po3MipHOCTi B Cl, BinmoBiab npaBuIibHa,
HEMpaBWJILHO BUKOHAHO JIOBEAECHHS PO3MIPHOCTI (Di3NYHOI BETHYHHH.
3 Pimennst mpencrabiieHe y BUTISAL (OPMYJ, TMPABHILHO BUKOPUCTAaHUX, 3 YITKUMH
MAaJIFOHKOM, ajie 0€3 MOSICHEeHb, BiIOBI/Ib MPaBUIbHA.
PimenHst mpezcraBieHe TOBHE, 3 HEYITKUM MAaJIOHKOM Ta IMOSCHEHHSMU, OJWHUIb
7 PO3MIpHOCTI TpaBWJILHO BUKOHaHO mepeBencHHs B CIl, BiAMOBiAb TpaBWIIBHA, HE
BHKOHAHO JIOBEIEHHS PO3MIpHOCTi (i3MUHOI BETUUYNHHU.
5 PimenHst npeacraBlieHe IMOBHE, KOPEKTHE, 3 YITKUMH MOSCHEHHSIMH, BiIIIOBiIh
HEMPaBWIbHA Y 3B'A3KY 13 TOMUJIKAMU IPU BUKOHAHHI PO3PaxyHKIB.
Pimennst mpexncraBiaeHe y BUTIAA ¢GopMys, MPaBHUIBHO BUKOPUCTAHHX, alie 0e3
5 MOSICHEHb, BINMOBIL HEMpaBWJIbHA VY 3B'I3Ky 13 TOMMWJIKAMH TP BUKOHAHHI
PO3paxyHKiB.
3 PimenHs mpezncrasieHe y BUTISAL GopMyi, OUTbII HDK HAmoIOBHHY, HE MPaBUIIBHO
BHKOHAHO TiepeBezicHHs B Cl, BiAMOBIAb HENPAaBUIIbHA.
9 Pimennst mpencraBieHe HEMOBHE y BHIVAL (OPMYNT 3 HEYITKHM TOSCHEHHSIM,
MpaBUJIbHA BiIIOBIAb BiICYTHSI.
1 PimenHst mpencTaBieHe HEMOBHE, OUIBII HIXK HAIOJOBHHY, MPaBUIbHA BiJIOBIIbH
BiJICYTHSI.
0 Pimnenns ne npencrasieHe B3araii a00 HEMOBHE, MEHII Hi)K HAIlOJIOBUHY.
Maxkcumanvna oyinka cmyodenma 3a 3adaqi 30 6anie (3 3aoaui no 10 banis).
®opmMa KOHTPOJIIO MaxkcuMaJibHa KiIBbKiCTB 0aJiiB
Jenna ¢popma 3aouHa opma
BukonaHHs po3paxyHKOBUX 3aBJIaHb 6x5 = 30 6anu 2x24 = 48 GaniB
Bukonanus nabopatopHux pooir 5x6 = 30 GaniB 2x6 = 12 Ganis
Bceboro 60 60
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8. Kpurepii onliHioBaHHS pe3y/ibTaTiB HABYAHHS

JleHHe BinineHHs

3a04He BIIALIEHHSA

Kinbkic Bun pobotu Kinbkic
Bun pobotu Tb Tb
OaniB OaniB
Monyas 1
TL | agoparopra pogera | 1
patopra p JlaGopaTopHa po6oTa,
SM1 | 12 Po3paxyHkoBe 3aB1aHHS 3) KOHTpOIJEHA poboTa 1 30
T3 Po3paxyHkoBe 3aBaaHHs, 11
nabopaTopHa poboTa
T4 | JJaboparopHa poGoTa 6
TS5 | Po3paxyHkoBe 3aBiaHHs )
3M2 | T6 Po3paxyHkoBe 3aBnaHHs, 11 JlaGoparopua pobora, 30
nabopaTopHa poboTa KOHTpOJIbHA po0OTa 2
T7 | Po3paxyHKoBe 3aBIaHHS 5
T8 | JlJaboparopHa poGoTa 6
TlincymxoBuit Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100

Il kana oninoBanusa: Hamionaaena ta ECTS

Cywma Ganis 3a BCi Omwinka 3a HaIlOHAJIbHOIO
BUIY HaBYAJIbLHOI Owinka ECTS
) : HIKAJIOK0
IISIIBHOCTI
90-100 A BIAMIHHO
82-89 B
74-81 C Aobpe
64-73 D )
5063 E 3aJ0BLILHO
35.59 EX HE3aJ0BLILHO 3 MOXKIIMBICTIO
MOBTOPHOTO CKJIAJIAHHS
HE3aJ0BUILHO 3 000B’I3KOBHM
0-34 F MOBTOPHUM BUBYEHHSM
MUCIAILIIHA
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9. 3aco0u HABYAHHSA

1. OnopHu#t KOHCIIEKT JIEKI[iH 3 TUCHUILIIHU B €IEKTPOHHOMY BapiaHTi.
2. MetoauuHi BKa3iBKU Ta 3aBJaHHS 10 BUKOHAHHS IHAMBITyaIbHHUX Ta JJAOOPATOPHUX pOOIT

3 JUCLHUIUTIHU B €IEKTPOHHOMY BapiaHTi.

10.

11.

12.

1.

2.

3. Jlaboparopii 3 yuOb0oBUM 00IaTHAHHSIM.
4. HaBuanbHi MOCIOHUKH [T 1HAMBIyadbHOI pOOOTH CTYJEHTIB 3 Kypcy (Di3uKH.
5. JIekmiitHi 1eMOHCTpaIlii.

10. PexomenioBaHi q:xepesia inpopmanii
OcHoBHa JiTepaTypa
Kyuepyk, 1. M., 3aranbnuii kype ¢izuku / I. M. Kyuepyk, 1. T. Top6auyk, I1. I1. JIynuk. - T. I
- K.:,, Texuika”, 2001. — 536 c.

Hinyx, JI. J. 3aranena ¢izuka : nigpyunuk / JI. . Hinyx — Tepuonine: «Iligpy4nuku i
nocioauku», 2020. — 464 c.

ATOMHa Ta sifiepHa (i3uKa : HaBY. MOCIOHUK : €NEKTPOH. BUA. KOMOiH. BUKopucTanus Ha DVD-
ROM /XK. IO. bypynina, H. O. IllanoBan [ra iH.] ; MOH VYkpainu, HYK im. agmipana
Makaposa, 3a pea. npod. O. O. Mouanosa. — Enextpon. nani. — Muxkonais : HYK, 2015.

bypynina, XK. 1O., CrenianbHa Teopis BimHocHOCTi. KBanTOBa onTrika : HaBu. [lociOnuk / XK.
1O. Bypynina, , O. O. I'aitiia . Muxonais: HYK, 2011.

VYuikai, M. B. ®i3uka atoma it atomHoro siapa : 30. 3amau / M. B. Ymikan ; HVK im. agmipana
Makapoga ; 3a pea. M. B. Ymkans, C. C. KoBams. — Mukonais : HYK, 2007. — 32 c.

Jonomizkna

Youman, I1. T1. ®i3uka : nigpyunuk / I1. I1. Yosnman. — Kuis : Buia k., 2004. — 567 c.

. AmutpieBa, B. ®. ®i3uka : HaBu. nocionuk / B. @. [Imurpiea. — Kuis : Texnika, 2008. — 648 c.

Kypc ®@izuku : niapyunuk / 1. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pexn. JlonaruHncbkoro., JIbBiB,
2003. - 376 c.

bymok, I'. . Kypc ¢izuku : HaBu. nmocibHuk. OnTtuka. Pi3uka aToMa i aTOMHOTO sifpa.
| T'. @. bymok, B. B. Jleannoscekuii, I'. @. [TiBenb. —2-re Bua. — Kuis : JIn6igs, 2001. — 424 c.
Onruka : MEeTOJI. BKa3iBKU 70 1a0. poOir 3 kypcy ¢izuku / YAMTY ; min pen. O. O. Moyanosa,
XK. YO. Bypyninoi. — Mukomnais : Y/IMTYVY, 2003. - 48 c.

®i3uka aromiB Ta KBaHTIB : Meroi. BkasziBku / YIIMTY ; min pen. O. O. Mouanosa., M. B.
Vmkang. — Muxonais . YMTY, 2003. - 40 c.

3aranpHui Kype ¢i3uku : 30. 3amau / 3a pex. L. I1. Fapkymri. — 2-re Bua., crep. — Kuis : TexHika,
2004. - 560 c.

Indopmauniiini pecypcu B inTepHer

HaykoBuii >xypHan «VYkpaincekuil ¢i3uunuil >xypHam». HarioHanpHa akajgemis Hayk
Vkpainu, Binginenns  ¢isuku i actpoHomii HAH  Vkpaimu. [Pexum  mocrymy:
http://dspace.nbuv.gov.ua/handle/123456789/13274].

XKuxape Bonogumup MukonaitioBuuy MexaHnika (koHcnekr jekunid). [Pexum moctymy:
https://sites.google.com/a/uzhnu.edu.ua/vladimir-zhiharev/home/pedagogicna-
dialnist/mehanika-konspekt-lekcij].
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http://www.nbuv.gov.ua/institutions/nas/index.html
http://www.nbuv.gov.ua/institutions/nas/index.html
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