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BCTYII

Anomauin

Ilpoepama niocomosxu 6baxanaspie cneyianvnocmi 172 Enexmpouni xomyuikayii ma
paodiomexnika " nepedbauae hopmysanns y malOymHix (axieyié HaAyKo8O-MexXHIUHO20 CEIMO2s0y
ma HAOAHHS WUPOKO2O KpPY2030py YV (PYHOAMEHMANbHIN (NpUupOoOHUHO-HAYKOGIl) Ui npoghecitinill
001aCmAX, A MAKONHC B3AEMOOII0 CMYOeHmMI8 Ma SUNYCKHUKIE I3 KOHMPOIbHO-8UMIDIOSATbHUMU
3acobamu, Cy4acHUMU eleKMPUYHUMU Ma eleKMpOHHUMU npuradamu. Tomy ompumanms 6azoeanux
3HaHb 3 Oucyuniinu "@izuxa 11", sxka eusuac OCHOBHI NOHAMMSA MA 3AKOHU NPUPOOU, NPUHYUNU
podbomu MexaHiyHux cucmem ma 0coOaUBOCHMI BUMIDIOBATILHUX NPULAOI8, MemooU GUMIDIOBAHHSA
DiBUUHUX BeIUHUH € 8A2OMOIO CKIIA008010 Y NI020MOo8yi paxisyis.

Jucyunnina "@izuka II" € negid 'emMHOI0 Yacmuno Gopmy8aHts 3a2albHUX KOMNEHMHOCMEN Y
Gopmi 3HamHs ma po3yMinHA npedmMemHoi obracmi ma po3yMiHHA npoghecitnoi OdisibHOCHI,
30amHOCmi 3aCmMoco8y8amu 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GUUMUCA | 080100i8aMU CYYACHUMU
SHAHHAMU, 6MIHHA CMASUMuU ma eupiuyeamu npooaemu. JJucyuniina po3paxoeana Ha cmyoenmis,
AKI ompumanu 6a306i 3HaAHHI 3 342AIbHO20 KYPCY (DI3UKU, XiMii ma suwoi mamemamuxu.

Knrwuoei cnosa: ¢isuxa, isuuna eenuuuna, onmuka, K6aHmMosa Mexauika, Qizuka amomy ma

amomuo2o a0pa.

Abstract

The program of training a bachelor on specialty "172 Electronic communications and radio
engineering " 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 II", which studies the basic
concepts and laws of nature, principles of mechanical systems and features of measuring devices,
methods of measuring physical quantities is a significant component in the training of specialists.

The discipline of "Physics 11" is an integral part of the formation of general competencies in the
form of knowledge and understanding of the subject area and understanding of professional activity,
ability to apply knowledge in practical situations, learn and master modern knowledge, the ability to
state and solve problems. The course is designed for students who have acquired a basic knowledge
of a general course in physics, chemistry and higher mathematics.

Key words: physics, physical quantity, optics, quantum mechanics, atomic and nuclear physics.



1. Onuc HaBYAJILHOI AUCIHUILIiHA

HaiimenyBaHHS TOKa3HUKIB

["amy3b 3HaHB, CHEIIATBHICT
(ocBiTHS TIpOrpama), OCBITHIM
piBEHB

XapaKkTepuUCTHKA HaBYAJIbHOI
JUCLUILIIHA

neHHa ¢popma | 3aouHa opma
HaBYaHHS HaBYaHHS

Kinpkicts kpenutiB - _4 *

l'any3p 3HaHB

O06o0B'13K0Ba

Monynis — 1 17 Enextponika, aBTOMaTH3allisl Ta Pik mizrorosKy:
3MiCTOBUX MOJYIIB — 2 CJICKTPOHHI KOMYHIKALII1 1 1
Cemectp
http://www.nuos.edu.ua/ 5 5
CrieniasibHICTB
172 EnexTpoHHI KOMyHIKaii Ta Jlexmii
InuBinyanbHE HAYKOBO- pafioTexHika 15 rog. 4 roq.
OCJIi/IHE 3aBIaHHs . - ,
AOCL A IIpakTuH1, cCEMIHAPCHKI
HE nepeadayeHo
OcBiTHs iporpama 15 rox. 4 ron.
I TenexomyHikarii ;
3aranpHa KiIbKICTh yHIKAn JlaGopaTopHi
roquH _120.
FUH _L£55 15 rox. 4 ron.

TuxHEeBUX rOAUH 11
JeHHOT (OpMU HaBUAHHS:
ayIUTOPHUX — 3 ;

CaMOCTIIHOT poboTH
CTyJIeHTa — 5

OcBiTHIii piBeHb:

nepuuii(0akajaBpcbKuil)

CamocriitHa po6ora

75 ron. 108 ron.

[aauBiTyanbHi 3aBOAaHHS: - TO/I.

Bun xoHTpONIO: €K3aMeEH

PopMa KOHTPOJIIO: TUCEMOBA



http://www.nuos.edu.ua/�

2. MeTa BUBYEHHS HABYAJILHOI JUCIUILIIHA
Po6oua mporpama HapuanpHOi nucrurutiau "®i3uka 1" ckimazgeHa BIAMOBITHO O OCBITHBO-

npodeciiHOl MporpamMu MiArOTOBKY 3700yBaviB BUIIOI OCBITH CTYICHs OakajaBpa 3a CIeliaJbHICTIO
"172 EnextpoHHi KoMmyHikamii Ta pamiotexnika". J[ms 3asnadenoi OIIIl nucnwmmiina mae crartyc
HOPMATHBHOLI.

Mertoro BUBUEHHS HaBuanbHOI aucturiiny "®izuka I1" € popmyBaHHS y CTYAEHTIB BiAMOBITHO
710 OCBITHBO-TIPOGECIHHOT TPOrpaMH TAKUX KOMIIETEHTHOCTEH:

— 3K1. 3gaTHicTh 70 aOCTPAKTHOTO MUCJICHHS, aHATI3Y 1 CHHTE3Y.

—3K2. 3HaHHs Ta pO3yMiHHS [IPEAMETHOT 00J1acTi Ta po3yMiHHs npodeciitHOl AISITEHOCTI.

— 3K6. 31aTHICTh BUMTHUCS 1 OBOJIOIIBATH CYYaCHUMHU 3HAHHSIMH.

3. IlepenymoBH 1Jisi BUBYEHHS JUCHMILIIIHH

[TepeaymoBamu Ju1sl BUBUCHHS JUCIUILIIHY € paHilie BUBYeHa Auciuiiina "dizuka 1", "Buma
MareMmatuka" — nudepeHIiabHe Ta IHTerpaibHe 0OUYMCIICHHS, PSIIM; OCHOBHI MTOHATTS Ta 3aKOHHU 3

HIKUTBHOTO Kypey (bi3UKH; AesKi MOHATTS Ta 3aKOHH 3 Kypey “Ximis ™.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA
BuBdeHHs1 HaBUaIBbHOT MUCHIMIUTIHM Tepeadadae (GopMyBaHHS Ta PO3BUTOK y CTYACHTIB TaKUX
pe3yiIbTaTiB HaBUYAHHS:
—IIPH13. 3acrocoByBatu (pyHIaMEHTaJIbHI Ta MPHUKIATHI HAYKW JUIS aHali3y Ta PO3pOOKU

MPOIIECiB, IO BiI0YBaIOTHCS B TEICKOMYHIKAIIIMHUX Ta paAiOTEXHIYHUX CUCTEMAX.



—5. Ilporpama HaBYAJbLHOI TUCHHUILTIHU

Mogayas 1.

3micToBuii Mogyasb 1. Teopis BimHocHOCTI. TeruioBe BunpominioBanHs. KBaHTORBI ONITHYHI SBHIIA.

Tema 1.

Tema 2.

Tema 3.

OnTuka pyxomux cucreM. Teopis BimHOCHOCTI EffHIIITEHA.
[ocrifiHicTs MBHAKOCTI CBITIAa Yy PI3HUX IHEpUiaJIBHUX CHUCTEMax BiUIIKYy (MIOCTYJaTH

3MiHHM MacH 3i IIBUJIKICTIO Ta B3a€EMO3B'SI30K MaCH Ta €Heprii.
Jlirepatypa: [1] Po3nin 2. §2.6; Po3nin 9 §9.1-9.8. [4] §99; 100.

TemoBe BUMPOMiHIOBaHHS.

TerioBe BUMNPOMIHIOBAHHS Cepel IHIUX THITIB BUIPOMiHIOBAaHHS. PiBHOBaXKHE BHIIPOMIHIOBAHHSI.
BumnpoMiHioBaibHa Ta TOMIMHATIBHA 3/aTHICTE. AOCONIOTHO YOpHE Tijo. BUBEACHHS 3aKOHY
Kipxroda. 3akon Credana-bonsiiMana. 3akon 3mimeHHs Buna. Po3monminm eHeprii y cmoekTpi
a0coroTHO YopHOro Tijia. KBanTopa rinoresa ta ¢popmyina ITnanka.

Jlirepatypa: [2] Po3nin 11 §11.1-11.4. [4] §106, 107.

®oroenekrpuunnit edekrt. Tuck ceitna. Epexr Komnrona.

doroenekTpuuHuii epekT Ta 3acobum iHoro crmoctepexkeHHs. OCHOBHI 3akOHH (OTOehEKTy.
PiBusuus Eitamreiina. @otoenement. DOTOMHOXKHUKH Ta IXHE 3acTocyBaHHsI. DoTtoHn. Maca Ta
imoynsc QotoHa. ocmimm JlebenmeBa miono icCHyBaHHS THCKY cBitjia. EnekrpomarniTHe Ta
KOPITyCKYJISIpHE TIOSICHEHHS TUCKY cBiTia. EdexT Komnrona Ta fioro Teopis.

Jliteparypa: [2] Po3min 9 §9.1-9.5; Posmin 10 §10.2. [4] §108, 111, 109, 110.

3micToBuii Moayab 2. Dizuka aTomiB Ta MoJsieKyJl. Pi3uKa aTOMHOTO $iipa Ta eJIeMEHTapHUX YaCTUHOK.

Tema 4.

Tema 5.

TeMma 6.

Tema 7.

Tema 8.

Enextponna o6onoHka atomy Ta Teopist bopa.

Crucnuii Hapuc pO3BUTKY YSBIICHHS PO CTPYKTYypy aTomiB. Jlocnin Pesepdopraa mo posciroBanHio
LIBUIKUX 3apsDKEHUX YacTHHOK. SlmepHa mozens aTtoMy. HecnmpoMOXKHICTH KIIACHYHOI Teopii
atomy. [loctynatu Bopa. JluckpeTHicTh eHepreTHYHUX piBHIB aToMiB. [loxXokeHHs miHIHYaTHX
CIEKTpiB. ATOM BOJHIO Ta HOro cHekTp B Teopii bopa. 3arpynHenns teopii bopa.

Jliteparypa: [2] Po3min 13 § 13.1-13.6. [5] Posmin 1.

EnemMeHTH KBaHTOBOI MEXaHIKH.

lNmote3a ne-bpoiins. CriBBiAHONMIEHHS HEBU3HAUYECHOCTEH. XBIWIIbOBA (DYHKIiS Ta i CTATHCTHYHUH
3micT. PiBasians Ll penunarepa ta fioro 3actocyBaHHs 110 "eNeKTpOHY B sAIIUKY". KBaHTOBI uncia.
Jlireparypa: [2] Po3min 12 § 12.1-12.5. [5] Po3zmin 2.

[lepioanyna cucTema eleMEHTIB Ta CIIEKTpH. B3aemois aTOMiB Ta MOJIEKYI.

Hpunnun [Maymi. Po3moxin enextponiB y atomi. [lepioguyna cucrema enemeHTiB MeHIeneeBa.
PentreniBebki mpomeni. CyninpHil Ta XapaKTepUCTHYHUN CTIEKTpU. 3aKkoH Mo3i.

Jlireparypa: [2] Po3min 13 §13.6, 13.7, 13.9. [4] §120, 121, 123, 124.

CkJaj1 aTOMHOTO sipa. ['aMMa-ipoMeHi Ta HEHTPOHH.

[3otormn. CknamoBi yacTHM  atroMHOTO  sijpa. OCHOBHI — XapaKTEPHCTHUKH  HYKIIOHIB.
BzaemonieperBopenHs HykioHiB. HeltpuHo. [loxomkeHHS O-ipoMeHiB. B3aemojisi HYKIIOHIB.
VYsBIIGHHA TIPO SACPHI CWIW. PajioakTHBHE BHUIPOMIHIOBAaHHS. 3aKOH PaiOaKTHBHOTO PO3TMAy.

3aKoHU 3MIMIEHHS TIPH PO3Maji. 3aKOHOMIPHOCTI Ol-pO3Iady.
Jlirepatypa: [1] Po3nin 15 § 15.1-15.10. [4] §126, 128, 130, 131, 129, 133, 134.

SnepHi peakuii. EnemeHTapHi YaCTHHKH.

OcHoBHI TuUmu spepHuX peaktiii. Illtydna pamioakTuBHICTE. Pobotra moapyxoks Kropi.
PamioakTuBHI i30TONIM Ta iX 3acTOCYBaHHS y MHUpPHHX ITULIX. Peakmii posminenss. Jlaniorosa
peakuis. Koegimient posmHoxenHsi. Kputuuni posmipu. OCHOBHI BiIOMOCTI MpO SAEpHY
eHepreTuky. Peakuis cuntesy. [Ipobiema kepoBaHUX TEPMOSIIEPHUX PeaKIiil.

Jliteparypa: [1] Po3min 15 815.14-15.19; 16.2; 16.3; 16.4; 16.5. [4] §132, 135.



TeMaTH4YHMII ILTaH HABYAJILHOI JUCIHUILIIHA

Ha3Bu 3MicTOBHX MOZYJiB 1 TEM

KinekicTs roguu

neHHa Gopma

3ao4yHa hopma

Yy TOMY YHCITi Yy TOMY YHCIT
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Mopnyas 1
3micToBuii Moay.b 1. Teopis BinHOCHOCTI. TenaoBe BUMPOMiHIOBAHHS.
KBanTOBI1 OIITHYHI ABUIIIA.
T'eMa 1. OH"FI/IKUa PYXOMHX CHCTEM. Teopis 51212121 -1ol15l111111- 12
BigHOCHOCTI EffHINTElHHA.
Tema 2. TeruioBe BUNPOMiHIOBAHHS. 1512122 |-19(15|-1]-1]-1|-115
Tema 3. @otoenekTpuanamii epext. Tuck cBiTIA. 51212121 -1ol15l111111- 12
Edexr Komnrona.
Pa3om 3a 3micToBUM MoayJiem 1 45/ 6 |6 | 6| - (27|45 2|2 |2 | - |39
3micToBuii Moay.ab 2. Dizuka aToMiB Ta MoJieKyJ1. Di3uka aTOMHOTO spa
Ta €JIEMEHTaPHUX YaCTUHOK.

Tema 4. EnextponHa 0060710HKa aTOMY Ta TEOPist 16 ol2l20-lol1al1l-11]-1l12
Bbopa.
Tema 5. EneMeHTH KBAaHTOBOT MEXaHIKH. 162 (2|2 |-19(14|1|1|-]-]12
Tema 6. Heplozmq}'la CHCTEMa €JEMEHTIB Ta 16 ololal-l1ol1sl -111-1-114
criekTpu. B3aemoist aToMiB Ta MOJIEKYJI.
TCUMa 7. Cxiag atromHoro siapa. 'amma-npomeni ta | 15 olo2l20-110l150-1-111-114
HEWUTPOHM.
Tema 8. SAnepHi peakiiii. EneMeHTapHi 4aCTHHKH. 121111 - (1017 - | - | - | - |17
Pa3zom 3a 3micToBUM MoayJiem 2 75191919 -148|75|2 |2 |2 | - |69
¥Ycboro roqux 120{ 15 (15|15 - [75(120| 4 | 4 | 4 | - |108




Temu NpaKTUIHUX 3aHATH

KinekicTs rogua

Ne o
a3Ba TeMH
3/ Jlenna 3aouHa
dhopma dbopma
Moayas 1
3micTroBuii MmoayJsb 1. Teopis BimHOCHOCTI. TermmoBe BUTPOMIHIOBAHHS.
KBanTOBI1 OIITHYHI ABHUIIA.
1 | Teopist BIAHOCHOCTI. 2
2 | 3aKOHM TEIUIOBOTO BUIIPOMIHIOBAHHS. 2 2
3 dotoedekt. XapakTepucTUKH (HOTOHA K YaCTUHKU. THCK 9
citna. Edpexr Komnrona.
Bceboro 3a 3micToBuii moayJsb 1 6 2
3micToBuii MoayJib 2. dizuka aToMiB Ta MOsIeKyI1. Di3uka aTOMHOTO sipa
Ta eJIEMEHTAPHUX YaCTUHOK.
4 Atom bopa. 2
5 PenTreniBchKki NpOMEHi. 2
6 OcHOBHM KBaHTOBOT MeXaHiKH. BekTopHa Mozeb aToMy. 5 2
[Tepioguyna cucTemMa eIeMEHTIB.
7 PanioakTuBHE BUTIPOMIHIOBAHHS. 2
8 Snepni peakii. EnemeHTapHi 4aCTUHKH. 1
Bceboro 3a 3micToBuii Mmoayb 2 9 2
Pazom 15 4




Temu j1a00paTOpHUX 3aHATH

JlabopaTopHi poOOTH BUKOHYIOTHCSI CTYJICHTaMH 3T1IHO 1HIUBIAyanbHOTO Tpadiky y o0’ emi,

110 BIJAMOBiJIa€ TEMAaTUYHOMY IUIaHY IUCUMIUIIHUA, y PO3PAaxXyHKY IO 2 TOAWHU Ha PoOOTYy IS

JeHHO1 (popMHU HaBUAHHSL.

Ne
Ha3Ba Temu
3/1
Mopayas 1

A-1 Busnauenns cranoi Pingbepra i3 coctepexeHHs CIIeKTpiB aTOMHOT0 BOAHIO (cepii banpmepa).

A-2 Busnauenns cranoi [Imanka MeTo10M 3aTpHIMyIOYOT0 TIOTEHITiATY.

A-3 Busnauenns cranoi Credana-bonsimana.

A-4 ExcnepumenTanbsHa nepesipka 3akony Credana-bonbiimana.

A-5 BuBueHHs 30BHIIIHBOTO HOTOEPEKTY.

A-6 Busdenns xoedirieHTa TOTIMHAHHS Y-TIPOMEHIB pEUYOBHHOIO.

A-7 BusHaueHHs aKTUBHOCTI, MEPioly HaMiBpO3Magy Ta CTajoi po3Naay pagioaKTHBHOI pEUOBHHU.

A-8 BuBuenns nudpakuii cBiTIa 3a JOMOMOT0I0 T'a30BOTO JIazepa.

0-1 BuB4eHHS 3a51e)KHOCTI TOKA3HUKA 3aJIOMJICHHS PiAMHY BiJl TEMIEpaTypH.

0-2 JocmimkeHHs CIeKTPiB MOTIMHAHHS P1AUH 3a JONOMOT0I0 (POTOMETpa.

0-3 Busnauenns paziyca KpUBHHH JIIH3H 32 JTOTIOMOT0I0 Kistels HproToHa.

0-4 BusnaueHHs TOBXHHU CBITIIOBOT XBHUIII 32 JJOTIOMOT'O0 AU PAKIIHHOT PEIIiTKH.

05 JocnipKeHHs 3a1eKHOCT1 OKa3HUKA 3alOMIICHHS OBITPSA Bifl 3MiHU THCKY iHTEphEepOMETpOM
NTP-1.

0-6 BusHaueHHs KOHIEHTpaLil pO3UMHIB 1 TOKa3HUKA 3JIOMJICHHS PO3YMHEHOT pEUOBUHU 3a
JTIOTIOMOTOX0 iHTEpdepoMeTpa.

0-7 OTpuMaHHS 1 TOCTIKEHHS MTOJISIPU30BAHOTO CBIT/IA Ta BU3HAYCHHS KOHIIEHTPAIIl pO3UNHY
caxapuMETPOM.

0-8 JocmimKeHHs CIIEKTPiB MPOMYCKaHHS CBITIO(MIIBTPIB 33 JOIMOMOI'0I0 YHIBEPCAIbHOTO
MoOHOXpomartopa YM-2.

0-9 BusHaueHHs KOHCTaHTH (HOTOMPYIKHOCTI.

10




Camocriiina poboTa

CamocriiiHa poboTta mnependadae MIATOTOBKY A0 JIEKUIHHUX Ta NPAKTUYHUX 3aHATH,
caMoCTiiiHe TOTJHOJICHHS 3HAaHHA 3a TEMaMU JUCLUIUIIHHM, MiATOTOBKY, O(GOpMIIEHHS Ta
pO3paxyHOK Ja0OpaTOPHUX pOOIT; BHUKOHAHHA PO3PAaXYHKOBHX pOOIT; MIArOTOBKY JO JBOX
MOTOYHUX MOJIYJIBHUX KOHTPOJIB; MiATOTOBKY JI0 €K3aMEHY.

3aBaHH AJ151 CAMOCTIiHHOI po6oTH

Ne Bun pobotu Kinekicts
3/1 TOJINH
Jenna 3aouHa
dopma dopma
Moayas 1

3micTtoBuii MmoayJsb 1. Teopis BimHOcHOCTI. TerioBe BUIPOMiHIOBAHHS.
KBanTOBI1 OIITHYHI ABHUIIA.

1 | IligroToBKa 10 JIEKIIiid 5 8
2 | IlizroroBka 10 1a00paTopHUX pooiIT 4 8
3 [TinroroBKa A0 MPaKTUYHUX POOIT 4 8
4 | Bukonanus P3 14 15

Bceboro 3a 3micToBuii MmoayJs 1 27 39

3micToBuii Moay.b 2. Dizuka aToMiB Ta MoJieKyJ1. Di3uka aTOMHOTO spa
Ta €JIEMEHTapHUX YaCTHHOK.

1 [TinroTroBKa mo IEKIIA 8 14
2 | IliaroToBka 10 1abOpaTOpHUX POOIT 6 10
3 | IlinroroBka o0 MPaKTUYHUX POOIT 6 10
4 | Buxkonanus P3 16 15
5 [TinroToBka 10 eK3aMeHy 12 20

Bceboro 3a 3micTroBuii Mmoayab 2 48 69

Pa3zom 75 108
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Po3paxyHnkoBi 3aB1aHHs
Po3paxyHKOBi 3aBAaHHSI BUKOHYIOTHCS CTYJCHTaMH 3T1IHO 1HAMBIyaIbHOTO BapiaHTy, SKHA

BIJIMOBI/Ia€ MOPSAKOBOMY HOMEPY 31 CIIHCKY B XypHaii, B 00’emi 10 3amauy 3 BIAMOBIIHUX TeM

3aQHSTTSL.
Ne Hassa Kis-
3/m KiCcTh
OaiB
Moayas 1
3micToBuii MoayJb 1. Teopis BigHOCHOCTI. TerioBe BUTTPOMIHIOBaHHS.
KBaHTOBI1 OIITHYHI ABUIIA.
1 | Teopist BiTHOCHOCTI. 5
2 | 3aKOHU TEIJIOBOTO BUIIPOMIHIOBAHHS. 5
3 doroedext. XapakTepucTuku poToHa K YacTUHKH. Tuck cBiTaa. Edekt 5
Komnrona.
3micToBuii MoayJb 2. dizuka aToMiB Ta Mosiekyll. Di3uka aTOMHOTO Aapa
Ta eJIEMEHTapHUX YaCTUHOK.
4 | Atom bopa. PeHTreHiBchKi MpoMeHi. 5
5 OcHoBU KBaHTOBOI MexaHikH. BekropHa Mozenb atomy. [lepionnyna cucrema 5
€JIEMEHTIB.
6 | ®izuka smapa. 5
Bceboro 3a moayais 1 30

6. 3aco0u TiIarHOCTHKH Pe3yJIbTATIB HABYAHHS Ta METOIH iX 1eMOHCTPYBaHHSA

VY mporieci 0CBOEHHS TUCIUTIIIHT 3100yBayd Mae:

— BUKOHATH I'SITh OKPEMHX 3aBJIaHb Ha JabopaTopHOMY OOJagHAHHI 3T1AHO 1HAWBIyaTbHOTO
rpadiky BHKOHAHHS JlaOOpaTOpHHX poOIT, O(GOPMUTH TMANMEpOBUN AHANITUYHUNA 3BIT Yy
BIJIMOBIAHOCTI JIO IUX 3aBJaHb Ta MPEACTABUTH HA PO3TJIS] BUKIAAAUy, SIKUN OLIHIOE BUKOHAHHS
KO>KHOT pOoOOTH Ta Ha OCHOBI YCHMX BIJIOBIiJ€i BU3HAUa€ PiBEHb PO3yMiHHS BUKOHAHOI POOOTH,
TOOTO 11 3aXUCT;

— BUKOHAaTH 6 pO3paxyHKOBHUX 3aBJaHb 3TiJHO CBOTO BapiaHTy; OGOPMHUTH MarepoBUit
PO3paxyHOK 3a/ay Ta MPEACTaBUTH HA PO3IJISA] BUKIAAAUYy, SKUIl OLIHIOE BHUKOHAHHS KOXHOT
poOOTH Ta Ha OCHOBI YCHUX BIJIITOBIJICH BU3HA4Ya€ PiBEHb PO3YMIHHS BUKOHAHOI POOOTH, TOOTO ii
3aXUCT;

— CKJIACTH €K3aME€H Yy BHIJISAI MHCHbMOBOIO IMiJCYMKOBOIO MOAYJIBHOIO KOHTPOJBHOTO
3ax01y, SIKUM BKJIIOYaE B ceOe TECTOBI 3aBIaHHS 3 TEOPETHMYHHMX 3HAHb Ta BUPILMICHHS TPbOX
MPAKTUYHUX 3a71a4; HA MATOTOBKY HaaeThCs 80 XBHIIMH.
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7. ®@opMH MOTOYHOI0 TA MiICYMKOBOI'0 KOHTPOJIIO

JloCsITHEHHS CTyIeHTa OLiHIOIThCA 32 100-06aIbHOI0 CHCTEMOIO Y HIBEPCUTETY.

[TincymkoBa OIliHKAa HAaBYAJHHOT'O KypCy BKJIIOYAa€ B ceO€ OLIHKMU 3 MOTOYHOI'O KOHTPOIIIO i
OIIIHKY 3aKJIFOYHOTO 3aX0Jly KOHTPOJO 3HAHb. Y KOKHOTO KOMITOHEHTA CBOS YacTKa B 3aralbHIil
cHUCTeMi OIIHOK. Y MpOMDKHHX OIIHKax CTyZeHT Moke HaOpatu 60 OamiB. [lutoma Bara
3aKJIIOYHOTO 3aXOJy KOHTPOJIO 3HaHb B 3arajibHii cuctemi oriHok — 40 OaniB. [IpaBo 3maBaTtu
3aKJTIOYHUHN 3aX1Jl KOHTPOJIIO 3HAaHb NA€ThCS CTYACHTY, AKIA 3 ypaxyBaHHSIM MaKCUMaJIbHUX OalliB
MPOMDKHUX OIIHOK Habupae He MeHme 40 6aniB. [limcymMKkoBa oOliHKa HABYAJILHOTO KYPCY € CYMOIO
MMPOMIDKHHUX OIIHOK 1 OI[IHKH 3aX0/Ty KOHTPOJIIO 3HaHb.

[ToToyHMiT KOHTPOJIH Mependavae OLIHIOBAHHS TEOPETUYHOI MiATOTOBKH 37100yBayiB BUIIOI
OCBITH 13 3a3Ha4eHOl TeMH Ta HAOyTMX MPaKTUYHUX HABUYOK MiJ 4Yac BUKOHAHHS 3aBlIaHb
1a00opaTOpHUX POOIT.

3apaxyBaHHS KPEIUTIB HABUYAIBHOTO KypCy MOXKIIUBO TUIBKHU IMICISI JOCSTHEHHS Pe3yJbTaTiB,
3arutanoBanux PITH/I, mo BupaskaeTbcst B OJHIM 3 MO3WTHBHHUX OIIHOK, Mepea0adyeHuXx YHHHUM
3aKOHOJIAaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIbHOI JiAJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
Kpurepii oniHIOBaHHSI BUKOHAHHS JIA00PATOPHHUX PoOiT

3n100yBay Ma€ BUKOHATH II'SITh Ja0OpaTOpPHUX pOOIT 3TiHO I1HAMBIAYadbHOrO Tpadiky.
Koxxna naboparopua potdora (JI/p) omiHroeTbcs MakcuMyM y 6 OaiiB. 3araiom 3a jJabopaTopHi
po6oTH MOKHA OTpUMaTH MakcuMyMm 30 OaiB.

J/p Kpurepii ouinioBanus
Po0oTa BrKOHaHA y BCTAaHOBJICHHH TepMiH. BuKOHaHA caMOCTIHO, 4iTKO chOpMyNIbOBaHi IIiJi,

3aBJaHHS Ta TilOTe3a AOCIHiIKEHb. 3aCTOCOBYBAJIMCS KOPEKTHI METOAM OOpPOOKH OTpUMAaHMX
pe3yabTaTiB. Y BUCHOBKax MpOBEACHA KOPEKTHA iHTeprpeTanis pe3ynsTariB. HanaHi moBHi ycHi
BIJIMTOBI/Ii HA 3aMMTAHHA (3T HO METOAMYHUX BKa31iBOK) CTOCOBHO TCOPETUIHUX OCHOB POOOTH.

Pobota BUKOHaHA y BCTaHOBICHHUN TepMiH. BUKOHaHa camMOCTiHO, YiTKO c(OPMYIBOBaHI i,
3aBAaHHA. 3aCTOCOBYBAIMCSA KOPEKTHI METOAM OOPOOKM OTPUMAHUX pe3yibTaTiB. Y BHCHOBKAX
MpOBeICHA KOPEKTHA IHTEpIIpeTallis pe3yiapTaTiB. Hamgani MoBHI yCHI BIAMOBiMI Ha 3amUTaHHSI
(3rilHO METOIMYHHUX BKA31BOK) CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.

Pobora BuKOHaHA y BCTAaHOBJICHHM TepMiH. BUKOHaHa caMOCTIHHO. 3aCTOCOBYBAIUCS KOPEKTHI
METOJI OOPOOKM OTpHMaHUX pPe3yJbTaTiB. Y BHUCHOBKAaX NPOBEACHA KOPEKTHA IHTEpIpeTallis
pe3ynbraTiB. HamaHi HEmoBHI yCHI BiANOBiJI Ha 3amMTaHHS (3TiJHO METOJUYHUX BKAa3iBOK)
CTOCOBHO TEOPETHYHHX OCHOB pOOOTH.

PoGota BukoHaHa y BcTaHOBICHUN TepMiH. CTYJCHT BUKOHYE JIa0OpaTOpHY poOOTY 3TiTHO 3
3 IHCTPYKITI€IO; B IIJIOMY TIPABMIIBHO CKJIATA€E 3BIT Ta pOOUTH BUCHOBKU. CTYIECHT BiIMOBIISETHCS
HaJaBaTH BiITOBII HA YCHI 3aITUTaHHS.

PoGota BrKoHaHA 3 TOPYIIICHHSM BCTaHOBJICHUX TepMiHiB. CTYJIEHT BUKOHYE J1a00paTOPHY
po6OTY 3T1IHO 3 IHCTPYKITIEIO; CKIIAACHHH 3BIT MICTUTh HETOYHOCTI Y BHCHOBKaX Ta TTOMFUIKH.
Hanani HenoBHI yCHI BiAMOBI/Ii HA 3aTUTaHHS (3T1IHO METOJIMYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

Pob6ota BuKoHaHA 3 TOPYIMICHHSM BCTAHOBJICHUX TepMiHiB. CTYICHT BUKOHYE JT1ab0paTOpHY ITiJT
1 KEpIBHUIITBOM BUKJIaJa4a; CKJIAJICHUI 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKAX Ta TIOMUJIKH.
CTyIleHT BiIMOBIISIETHCS Ha/laBaTH BiAMOBIJI HA YCHI 3allUTaHHS.

0 PoGota He BUKOHYBajacs

Maxcumanvha oyinka cmyoenma 3a 0anuti Komnonenm npozpamu 30 oanie (5 podoim no 6 b6auis).
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Kpurepii oniHlOBaHHSI BUKOHAHHA PO3PAaXyHKOBHX 3aBAaHb (1eHHa ¢opma)

3n00yBay JeHHOi (OpMHM HaBYaHHS Ma€ BHKOHATH UIICTh PO3PAXYHKOBUX 3aBJaHb, IO
HapaxoBYIOTh B €001 7 3aaady, 3rifHO iHAMBIAyanbHOTo rpadiky. KoxkHa po3paxyHKOBE 3aBHaHHS
(P/3) ouiHtoeThcst MakcuMyM y 5 OaiiB. 3araiom 3a po3paxyHKOBI 3aBIaHHS MOXKHA OTPUMATH
makcumyM 30 Gaitis.

P/3 Kpurepii oninioBanHst
Pobota BukoHaHa y BcTaHOBIeHH TepMiH. CTYICHT caMOCTiIHHO BH3HAYA€E THII 3aa4i 1
5 pamioHaabHO po3B’s3ye ii. Moxke po3B’si3yBaTH KOMOIHOBaHiI 3aja4i. 3BiT BiJIIOBiIa€

BCTAHOBJICHUM BHUMOTI'aM.

4 PoGota BukoHaHa y BcTaHOBJICHHM TepMiH. CTyICHT pamioHaI-HO po3B’A3ye 3amadi. Moxe
pO3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiATIOBi1a€ BCTAHOBJICHIM BHMOTaM.

Po6oTa BuKoHaHa 3 TOPYIICHHSM BCTAHOBJICHUX TepMiHiB. CTYIEHT HABOIUTH MOTPiOHI
3 hopmynu. Po3B’s3ye 3a1auy KOPUCTYHOUHUCH aNropuTMoM. CKIaieHUH 3BIiT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMUIKH

2 Po6ota BuKoHaHa 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI
¢dopmynn. Po3B’s3ye 3a1ady 3 TOMHUIKaMH.

1 CTyIeHT cKiajae CKOpOUeHY YMOBY 3a/1a4i, pOOUTH OOYHCICHHS JIUILE 38 TOTOBOIO
hopmyIioro.

0 CTyzneHT He po3B’s3ye 3a1aui.

Maxcumanvua oyinka cmyoenma 3a danuti Komnowenm npoepamu 30 b6anie (6 pobim no 5
banis).

Kpurepii oniHlOBaHHSI BUKOHAHHA KOHTPOJILHUX 3aB1aHb (3a04Ha popMa)

CtyaeHTH 3a09HOTO BIIUICHHS BHUKOHYIOTH JBI KOHTpoJibHI pobotu (K/p) 3rimHo
1HIMBIIyaJIbHOTO BapiaHTy, KU BIAMOBIAA€ TOPSIKOBOMY HOMEPY 31 CIIUCKY Y KypHaJi, B 00’ eMi

12 3amad 3 BIAMOBITHUX TEM 3aHATTS HA OJHY KOHTPOJILHY pOOOTY.

K/p KpuTepii oniHiOBaHH#A
Pobota BukoHaHa y BcTaHOBIIeHHH TepMiH. CTYICHT caMOCTIHHO BH3HAYA€ THII 3aa4i 1
24 pamioHaabHO po3B’s3ye ii. Moxke po3B’si3yBaTn KOMOIHOBaHiI 3aj1a4i. 3BiT BiJIIOBiIa€

BCTAHOBJICHUM BHMOTI'aM.

20 PoGota BukoHaHa y BcTaHOBJICHHM TepMiH. CTyICHT pamioHaI-HO po3B’A3ye 3amadi. Moxe
pO3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiATIOBi1a€ BCTAHOBJICHIM BHMOTaM.

Po6oTa BuKoHaHa 3 TOPYIICHHSM BCTAHOBJICHUX TepMiHiB. CTYIEHT HABOIUTH MOTPiOHI
16 ¢dhopmynu. Po3p’s13ye 3a1ady KOpHCTYIOUMCh anroputMoM. CKIIaieHui 3BIT MiCTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHUIIKH

8 Po6ota BuKoHaHa 3 MOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTyI€HT HAaBOJUTh MOTPiOHI
¢bopmynn. Po3B’s3ye 3a1ady 3 TOMHIKaMH.

4 CTyIeHT cKkiajae CKOpOUeHY YMOBY 3a/1a4i, pOOUTH OOYHCICHHS JIUILE 38 TOTOBOIO
hopmyIioro.

0 CTyzneHT He PO3B’s3ye 3aaaui.

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

14



Kpurepii oniHIOBaHHA eK3aMeHY.

3m00yBay Mae BIAMOBICTH Ha I'SITh TECTOBUX 3aBJaHb 3 TEOPETUYHUX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BUPIMIATA TPU NpakTHuHI 3amadi. KoxkHa BiANOBIIF HA TECTOBI 3aBIaHHS
OIIIHIOETHCS MAaKCUMYM Yy 2 0ajiiB, BUPIIICHHS KOXHOT MpakTU4YHOI 3a1a4i — y 10 OaiiB. 3aramom 3a
eK3aMeH MO)KHa OTpUMaTH MakcuMyM 40 OaiiB.

Binnmosinb Ha . .
AMOBIA Kpurepii oniHioBaHHs Ha eK3aMeHi
TECTOBI MUTAHHS
2 BianoBiap HamaHa IpaBMIIbHA 3 YITKUM HOSCHEHHSIM.
1 BinmoBiap nmpaBuiibHa, ane 0e3 MOSCHEHHS.
0 Binmoiap He HamaHa B3araii abo HelpaBUIIbHA.
Maxcumanvua oyinka cmyodenma 3a 8ionoeiov na ycui numanns 10 doanie (5 numanv no
2 6anu).
Pimenns
NPaKTHYHOL KpuTepii oniHIOBaHHA Ha eK3aMeHi
3aaaui
Pimenns mpencTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJIFOHKOM Ta TOSCHEHHSIMH,
10 MIPaBUILHO BUKOHAHO TIEPEBEACHHS OMUHUIE po3MipHOCTI B Cl, BiAMOBi N IpaBMIIbHA,
MIPaBUIILHO BUKOHAHO JOBEICHHS PO3MIPHOCTI (Pi3HMUHOT BETMINHH.
Pimenns mpencraBiieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJFOHKOM Ta TOSCHEHHSIMH,
9 MIPaBUILHO BUKOHAHO MIEPEBEICHHS OMUHUIE po3MipHOCTI B Cl, BiAMOBiNb MpaBIIIbHA,
HETNPaBUJIFHO BUKOHAHO JIOBEICHHS PO3MipPHOCTI (hi3UUHOI BENUIMHU.
8 Pimenns mpencraBieHe y BUTISAAI (OpMYys, NMPAaBHIBHO BUKOPHUCTAHUX, 3 UYiTKHUMHU
MaJTFOHKOM, ajie 0e3 MOsSCHEHb, BiIITOBIIL IPABMIIBHA.
Pimenns mpencraBiieHe MOBHE, 3 HEUITKMM MAIOHKOM Ta TOSCHCHHSMU, OJMHUIIH
7 PO3MIPHOCTI TpaBWJILHO BHKOHaHO TmepeBeneHHS B Cl, BiAMOBiAs NpaBUiIbHA, HE
BUKOHAHO JIOBEACHHS PO3MIPHOCTI (Di3MYHOT BEJTUUHHHU.
5 PimenHs mnpencraBieHe TOBHE, KOPEKTHE, 3 UYITKUMHU TMOSICHCHHSMH, BIiIOBIIlb
HeTIpaBWJIbHA Y 3B'SI3KY 13 IOMHIIKAMHY IPH BUKOHAHHI PO3PaxyHKIB.
Pimennss mpencraBineHe y BT (OpMyJ, TPAaBHIIBHO BHKOPHCTAHHX, aje 0Oe3
5 MOSCHEHb, BIANOBiAb HENpPaBWIbHA Yy 3BS3KYy 13 MOMWJIKaMH TIpM BHKOHAHHI
pO3paxyHKiB.
3 Pimenns mpencrasieHe y BUIIAAl (GopMyst, OUIbIN HIXK HAIlOJIOBHHY, HE IPaBHILHO
BHUKOHAHO TiepeBeieHHs B Cl, BiAMOBIIh HEMPaBUIIbHA.
9 PimieHHst mpezicraBicHe HEMOBHE Yy BUIIALI (GOPMYJT 3 HEYITKHM IOSCHCHHSM,
MpaBUIbHA BiJTOBIb BiACYTHSL.
1 Pimenns mpencrtaBieHe HEMOBHE, OLNBII HiXK HAMOJOBHHY, NpaBHJIbHA BiANOBiAb
BiJICYTHSI.
0 Pimenns He npeacTaBieHe B3araii abo HEMMOBHE, MEHII HiXK HATIOJIOBHHY.
Maxcumanvha oyinka cmyoenma 3a 3adaui 30 o6anis (3 3a0aui no 10 6anis).
®opMa KOHTPOJIIO MakcumajibHa KijIbKiCTh 0aJtiB
Jlenna dopma 3aouna opma
BuxoHaHHSI po3paxyHKOBHX 3aBJJaHb 6x5 =30 Gayn 2x24 = 48 GaniB
Bukonanss mabopaTopHUX poOiT 5x6 = 30 OaiB 2x6 = 12 Ganis
Bceboro 60 60
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8. KpuTepii oniHloBaHHS pe3y/ibTATIiB HABYAHHS

JleHHE BiIIIICHHS 3a04He BiIiIEHHS
Kinpkic Bun pobotu Kinbkic
Bua pobotu Tb Tb
OariB OaniB
Mopnyas 1
Po3paxyHkoBe 3aBlIaHHS,
T1 11
naboparopHa poborta
Jlaboparopna pobora,
3M1 | T2 | Po3paxyHKoBe 3aBIaHHS 5 KOHTpOJIbHA poboTa 1 30
T3 Po3paxyHkoBe 3aBlIaHHS, 11
naboparopHa poborta
T4 | JlabopaTopHa poboTa 6
T5 | Po3paxyHKkoBe 3aB/laHHs 5)
M2 | Té Po3paxyHkoBe 3aBnaHHs, 11 Jlaboparopna pobora, 30
naboparopHa poborta KOHTpPOJbHA podoTa 2
T7 | Po3paxyHKOBe 3aBJlaHHs 5)
T8 | JlabopaTopHa poboTa 6
Hincymroui Ex3amen 40 Ex3amen 40
KOHTPOITh
Cyma 100 100

IIkxana ominloBanuda: HanioHaanLHa Ta ECTS

Cyma banis 3a bl OmiHka 3a HaI[iOHATBHOIO
BUJHU HABYAJILHOT Ominka ECTS
) : IITKAJI0F0
JUSIIEHOCTI
90-100 A BIZIMIHHO
82-89 B
74-81 C obpe
64-73 D )
5063 5 3aJI0BLJIBHO
35.59 EX HE3aI0BLIBHO 3 MOKIIMBICTIO
MTOBTOPHOTO CKJIAJIaHHS
HE3aI0BLIBHO 3 000B’ I3KOBUM
0-34 F MNOBTOPHUM BHBUYEHHSIM
JUCIIUILTIHA
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9. 3aco0u HaBYaHHSHA
1. OnopHuit KOHCHEKT JEKIii 3 TUCIMILIIHYA B €JIEKTPOHHOMY BapiaHTi.
2. MeronuyHi BKa3iBKH Ta 3aBIAaHHS 10 BUKOHAHHS 1HIUBIAyaJbHUX Ta JaOOpaTOPHHUX POOIT

3 TUCLUUIUTIHU B €JIEKTPOHHOMY BapiaHTi.

10.

11.

12.

13.

14.

15.

3. JIabopatopii 3 y400BUM 00IaTHAHHSIM.
4. HaB4asibH1 MOCIOHUKY /IS 1HIMBIAYadIbHOT pOOOTH CTYACHTIB 3 KypCy (Pi3HKH.
5. JlekmiitHi AeMOHCTpaIlii.

10. PexomengoBani q:xepesa ingpopmanii
OcHoBHa JiTepaTypa

Kyuepyk, I. M., 3aransawuii kypc disuku / I. M. Kyuepyk, 1. T. T'opbauyk, I1. IT. JIynuk. - T. | —
K.:,,Texnika”, 2001. — 536 c.
Kyuepyk, 1. M., 3aransanii kypc ¢izuku / I. M. Kyuepyxk, 1. T. T'opbauyk, I1. IT. JIynuk. - 1. III
- K.:,, Texnika”, 2001. — 536 c.
Hinyx, JI. JI. 3arampaa ¢izuka : migpyunawuk / JI. J. Hinyx — Tepronins: «Ilinpydnuku i
nociOnukmy», 2020. — 464 c.

Kypc ®@i3uku : migpyunuk / I. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pen. Jlonatuncbkoro., JIbBiB,
2003. -376 c.

AToMHa Ta sijiepHa (i3uKa : HaBY. MOCIOHUK : €IEKTPOH. BHJI. KOMOIH. BUKopucTanHs Ha DVD-
ROM /K. 1O. bBypynina, H. O. Ilano an [ta iH. | MOH VYkpaiau, HYK im. aamipana
Makapoga; 3a pen. mpod. O. O. Mouanosa. — Enextpos. nani. — Muxomnais : HYK, 2015.

Yommam, I1. I1. ®i3uka : miapyunuk / I1. I1. Yonman. — Kuis : Buma mk., 2004. — 567 c.

Bbypynina, XK. 1O., Cneniansna teopist BimHOCHOCTI. KBanTOBa onTuka : HaBy. [locioHuk / XK.
1O. Bypysina, , O. O. l'aitma . Mukonais: HYK, 2011.

bymok, I'. ®@. Kypc ¢i3uku : HaBu. mocioHuk. OnTtuka. ®Pi3uka atoMa i aTOMHOrO sjpa.
/T. ®. bymok, B. B. Jlesannoscekuii, I'. @. [TiBens. —2-re Bua. — Kuis : JIubins, 2001. — 424 c.
Onruka : MeToJ. BKa3iBKU 70 Ja0. poOiT 3 kypey ¢izuku / YIMTY ; mig pea. O. O. Mouaiosa,
XK. 1O. bypyninoi. — Mukonais : YIMTYVY, 2003. — 48 c.

di3uka aToMiB Ta KBaHTIB : MeTon. BKaziBku / YIMTY ; min pen. O. O. Mouanosa., M. B.
Vmxkans. — Mukonais : YJIMTY, 2003. — 40 c.

3araneHuil Kypc (i3uku : 30. 3aga4 / 3a pen. L. I1. apkymii. — 2-re Bun., crep. — Kuis : Texnika,
2004. - 560 c.

VYmkan, M. B. ®i3uka atoma i atomHOro sizpa : 30. 3amayd / M. B. Ymkan ; HYK im. agmipana
Makaposga ; 3a pea. M. B. Yukang, C. C. KoBans. — Mukonais : HYK, 2007. — 32 c.

Bakapuyk, [. O. KBanroBa mexanika: migpyunuk /1. O. Bakapuyk.— 3-T€ BuA., JIONOB.—
JIeBiB : JIHVY im. 1. ®panka, 2007. — 848 c.

JlonomizkHa

3aranpHuil Kypc (i3uky : 30. 3anau / 3a pen. L. I1. I'apkymri. — 2-re Bun., crep. — Kuis : Texnika,
2004. - 560 c.

Jmutpiesa, B. @. ®i3uka : HaBd. nocionuk / B. @. imutpiea. — Kuis : Texnika, 2008. — 648 c.
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