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BCTYII

Anomauin

Ilpoepama niocomosxu dakanaspie cneyiarvnocmi "125. Kibepbesmneka Ta 3axuct iHdopmarrii
nepeoobayac 0B80N00IHHA 20JIOBHUMU MemodamMu (QYHOAMEHMAIbHUX MA NPUKIAOHUX HAVK,
MAmMemMamuyHo20 ma KOMN IOMePHO20 MOOEeN08AHHS, B3AEMOOII0 CMYOeHmie ma 6UNYCKHUKIG i3
KOHMPOJILbHO-8UMIDIOBATIbHUMU NPULAOAMU, CYYACHUMU DAOIOMEXHIYHUMU 3ACcO0aMU MOHIMOPUHSY
ma 3axucmy ingpopmayii. Tomy ompumanns d6azosanux 3Hanv 3 oucyuniinu "@izuxa 11", sxa susuae
OCHOBHI NOHAMMSA MA 3aKOHU NPUPOOU, NPUHYUNU POOOMU MEXAHIYHUX CUCTMEeM Md 0COoOIU8OCMI
BUMIDIOBATILHUX NPUNAOIB, MemOoOU BUMIPIOGAHHA (QIZUUHUX BEIUYUH € BA2OMOIO CKIAO080I0 Y
niocomosyi ¢ghaxisyis.

Jucyunnina "@izuxa Il" € nesio ’emHoI0 vacmunoo Gopmysanus 3a2aibHUX KOMnemeHmocmeri
Vv opmi 3HanHsA ma po3yMIiHHA NpeOMemHOi obaacmi ma po3yMiHHA npoghecilinoi OisibHoCHI,
30amHOCMI 3ACMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 6UUMUCA | 080]100i6aMU CYUACHUMU
SHAHHAMU, BMIHHA cmasumu ma supiutyeamu npooiemu. JJucyuniina po3paxosana Ha cmyoenmis, aKi
ompumanu 6a308i 3HaAHHSA 3 342aNbHO20 KVPCY Qi3uKu, Ximii ma 6uujoi Mamemamuxu.

Knruoei cnosa: isuxa, izuuna eenuuuna, onmuka, K8aHmMo8a Mexauika, Qizuka amomy ma

”

amomHo20 A0pa.

Abstract

The program of training a bachelor on specialty "125. Cyber security and protection of
information " involves learning the main methods of fundamental and applied sciences, mathematical
and computer modeling, as well as the interaction of students and graduates with control and
measuring devices, modern radio equipment for information monitoring and protection. Therefore,
obtaining basic knowledge in the discipline of "Physics 11", 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

HaiiMmeHyBaHHS TOKa3HUKIB

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

XapaKkTepUCTUKA HABYAIbHOI
JUCILIUILTIHA

neHHa ¢popma | 3aouHa Gopma
HaBYaHHA HaBYaHHA

Kinpkicts kpenuriB - _4  *

Monynis — 1

["any3p 3HaHB

12. Indopmariiiini TeXHOIOTIT

O0o0B's13K0Ba

Pix miaroroBku:

3MICTOBUX MOJYJIB — 2 2 2
Cemectp
http://www.nuos.edu.ua/ CrienianbHicTb : )
125. Kibepbesmeka Ta 3aXUCT
iHpopmarii Jlexmin
InnuBigyanbsHe HAYKOBO- 15 Toq. 4 roy.
JOCITIAHE 3aBIaHHSA . . :
. IIpakTuyHi, ceMiHapChKi
He Tiepe0adeHo OcsiTHs mporpama P P
CuctemMu TEXHIYHOTO 3aXUCTY 15 rox. 4 ron.
— iHdopmarrii, aBToMaTu3aris ii -
3aranbpHa KiJIbKICTh JlaboparopHi
120 00poOKHU
TOIMH .
AUH 122 15 rog. 4 rog.

TwKHEBHUX TOANH I
JeHHOT pOpMHU HaBYAHHS:
ayIUTOpHUX — 3 ;

caMocCTiifHO1 poOoTH
CTyAeHTa — 5

OcBiTHIii piBeHb:

nepumii(dakanaBpcbKHii)

CawmocriifHa po6oTa

75 ron. 108 ron.

[HauBiTyanbH1 3aBIaHHS: - TO/I.

Bupg xoHTpOI0: €K3aMeH

@opMa KOHTPOJIIO: TUCEMOBA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA

Po6oua mporpama HapuanpHOi aucuururiak "®izuka [" ckimageHa BIAMOBIIHO O OCBITHBO-

npodeciiHOi MporpaMH MiArOTOBKU 3100yBaviB BHIIO1 OCBITH CTYIICHS OakajiaBpa 3a CIeIliadbHICTIO

n

125 — " KiGepbe3neka Ta 3axuct iHpopmamii ". Jus 3aznadenoi OIIIl gucrumiina mae crartyc

HOPMATHBHOLI.

Mertoto BUBYeHHS HaBYasIbHOI Aucturuiiny "®izuka [" € popMyBaHHS y CTyIEHTIB BiAOBITHO
710 OCBITHHO-TIPOGECIHHOT TPOrpaMH TAKUX KOMIIETEHTHOCTEH:

— 3K1. 3gaTHiCcTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYaIlisX.

—3K2. 3HaHHs Ta pO3yMiHHA IPEIMETHOT 00J1acTi Ta PO3YMiHHS MPOQECiitHOT AIAIBHOCTI.

3. IlepeaymMoBH Jisi BUBYEHHS JUCUMILIIIHH

[TepeaymoBamu Jy1si BABYCHHS TUCHIUILIIIHY € paHillle BUBUEHA nUCIHILTIHA "Buia maremaruka"
— nmudepeHniabHe Ta IHTerpajbHe O0YMCIICHHS, PSIIN; OCHOBHI IMOHSATTS Ta 3aKOHH 3 MIKIJILHOTO KYypCy

Gbi3uKK; AesKl MOHATTA Ta 3aKOHU 3 Kypcey “Ximis”.

4. OuikyBaHi pe3yJIbTaATH HABYAHHA

BuBueHHs HaBUaIBbHOT NUCHIMILTIHU TIepeadadae GopMyBaHHS Ta PO3BUTOK Y CTYJICHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:
- PH6 Kputnuno ocMHCIIOBaTH OCHOBHI TEOPii, MPUHLUIIHN, METOH 1 IOHATTS y HABYaHHI Ta
npodeciiHii TisITBHOCTI.
- PHS54 YcBigoMimtoBaTH iHHOCTI TPOMAITHCHKOTO (BUTBHOTO IEMOKPATUYHOTO) CYCITITLCTBA
Ta HEOOXIJHICTh MOTO CTAJOr0 PO3BUTKY, BEPXOBEHCTBA MpaBa, IpaB i CBOOO JIIOJUHH 1

TpOMa/ISTHUHA B YKpaiHi.



5. Ilporpama HaB4YAJbHOI TUCHUTLIIHA

Moayas 1.

3microBmii Mmoayab 1. Teopis BiqHOCHOCTI. TemnoBe BUunpomiHioBaHHS. KBaHTOBI ONTHYHI SBHIIA.

Tema 1.

Tema 2.

Tema 3.

Ontrka pyxomux cucteM. Teopis BiqHocHOCTI EifHIIITeHA.

MIBUIKICTIO Ta B3a€MO3B'SI30K MacH Ta CHEPTii.
Jlitepatypa: [1] Po3gin 2. §2.6; Po3min 9 §9.1-9.8. [4] §99; 100.

TemnoBe BUMPOMiHIOBaHHSI.

TemoBe BUMPOMIHIOBaHHS Cepel IHIIUX TUITIB BUIPOMiHIOBaHHS. PiBHOBaXKHE BHIIPOMIHIOBaHHS.
BunpomiHtoBanpHa Ta MOTJIWHAIBHA 37aTHICTh. AOCONMIOTHO YOpHE Tijo. BuBemeHHS 3aKoHY
Kipxroga. 3akon Credana-bonbimana. 3akoH 3mimenHs Buna. Posmogin eneprii y cmektpi
abcomoTHO yopHOro Tina. KBantosa rinotesa ta gpopmyna [lnanka.

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

®otoenexkrpuynnii eekt. Tuck ceitia. Epexkr KommTona.

doTtoenekTpuyHUi eeKT Ta 3aco0H Horo croctepeskeHHss. OCHOBHI 3akoHH GoToedekTy. PiBHAHHS
Eitamreitna. @oroenmemMenTn. @OTOMHOKHHUKH Ta iXHE 3acTocyBaHHA. PoTOoHHM. Maca Ta IMITyJIbC
dorona. Hocmiau JleGeaera momo iCHyBaHHS THUCKY CBIiTJIa. ElekTpoMarHiTHE Ta KOPITYCKYISIpHE
nosicHeHHs THCKY cBiTia. Edext KomnToHa Ta ioro Teopis.

Jlitepatypa: [2] Po3nin 9 §9.1-9.5; Po3nin 10 §10.2. [4] §108, 111, 109, 110.

3micToBuii Mogyab 2. ®izuka aToMiB Ta MOJIeKyJl. Di3nka aTOMHOTO s/Ipa Ta eIEMEHTAPHUX JaCTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enexrponna o6osoHka atromy Ta Teopist bopa.

Crucnmii Hapuc pO3BUTKY YSIBICHHS PO CTPYKTYypy atomiB. Jocnin Pezepdopaa mo poscitoBanHIO
MIBUIKAX 3apsHKCHUX YacTHHOK. SlmepHa Momens aTtoMy. HecrpoMOXKHICTH KIACHYHOI Teopii
atomy. Iloctynmatm bopa. JIMCKpeTHICTh €HEpPreTHYHUX PiBHIB atoMiB. [1oXOmKeHHS JiHIHYATHX
CHEKTpiB. ATOM BOAHIO Ta Horo cnekTp B Teopii bopa. 3arpyanenns teopii bopa.

Jlireparypa: [2] Po3aim 13 § 13.1-13.6. [5] Po3min 1.

EnemenTH KBaHTOBOT MEXaHIKHU.

lNnote3a ne-bpotns. CriBBigHOIICHHS HEBU3HAYCHOCTEH. XBHIBOBA (DYHKITIS Ta ii CTATUCTHUYHUI
3micT. PiBusiHHs Llpenunarepa ta iforo 3actocyBaHHs 110 "eJeKTpOHY B AIUKY". KBaHTOBI unca.
Jliteparypa: [2] Po3ain 12 § 12.1-12.5. [5] Po3min 2.

[lepionnuna cucTema eleMEHTIB Ta CIeKTpH. B3aeMoist aTOMIB Ta MOJIEKYJI.

[Mpunmun Ilayni. Po3noxin enextpoHiB y atomi. Ilepiognyna cuctema enemeHTiB MeHfeneeBa.
PentreniBchbki mpoMeHi. CyIiIpHIN Ta XapaKTePUCTHIHUN CIIEKTPH. 3aKoH Mo3Ti.

Jlitepatypa: [2] Po3nin 13 §13.6, 13.7, 13.9. [4] §120, 121, 123, 124.

Ckyag aTOMHOTO s1pa. ['aMMa-ripoMeHi Ta HEUTPOHHU.

I3otorm. CxiagoBi dYacTmHM  atoMHOTO  siapa. OCHOBHI  XapaKTEPUCTHKH  HYKJIOHIB.
BzaemoneperBopennst HykiioHiB. Heltpuno. I[loxomkeHHs o.-mpoMeHiB. B3aemozisi HyKIOHIB.
VYsBIIGHHSA TIPO SACPHI CWIW. PagioakTHBHE BHIIPOMIHIOBaHHS. 3aKOH PaiOaKTHBHOTO PO3IAIY.

3aKoHM 3MIIEHHSI TPH PO3MaTi. 3aKOHOMIPHOCTI OL-pO3Maiy.
Jliteparypa: [1] Pozmin 15 § 15.1-15.10. [4] §126, 128, 130, 131, 129, 133, 134.

Snepni peakmii. EnemenTapHi YaCTHHKY.

OcHoBHi iy siaepHuX peaknii. Ll tyyna panioaktuBHicTs. Pobota moapysoks Kropi. PanioaktuBHi
130TOTH Ta IX 3aCTOCYBaHHS y MUPHUX 11X, Peakmii po3ainenns. Jlanmrorosa peakilis. Koedimienr
po3MHOkeHHS. Kputudai po3mipu. OCHOBHI BiIOMOCTI TIPO sSIIEPHY €HEpreTUKy. Peakilis cuHTe3y.
[Ipobnema KepoBaHUX TEPMOSACPHHUX PEAKIIIH.

Jliteparypa: [1] Po3min 15 §15.14-15.19; 16.2; 16.3; 16.4; 16.5. [4] §132, 135.



TemMaTHYHNH IJIaH HABYAJILHOI AUCHHUILIIHA

Ha3Bu 3mMicTOBUX MOJTYIIB 1 TEM KinbkicTe ronuna
JeHHa Gopma 3ao04Ha hopma
TOMY YHCTI Yy TOMY 9HCIT
o| 1 I ) JI I
3 | 8 :
Moayas 1
3micTroBuii MmoayJb 1. Teopis BimHOCHOCTI. TertoBe BUIPOMIHIOBAHHS.
KBaHTOBI ONTHYHI SBHUIIIA.
T'eMa 1. OH.TI/IIia PYXOMHX CHCTEM. Teopis 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 BUIIPOMIHIOBAHHSI. 2 2
3 doroedekT. XapakTepucTUKH POTOHA K YaCTHHKU. 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

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

dbopMu HaBYAHHSI.

Ne
HasBa Temu
3/m
Moayas 1

A-1 Busnauenns cranoi Pigbepra i3 croctepekeHHsI CIIeKTPiB aTOMHOTO BOHIO (cepii bambmepa).

A-2 Busnauenns cranoi [Inanka MeTo10M 3aTPUMYIOUOr0 MOTEHIIATY.

A-3 Busnauenns cranoi Credana-bonbsimana.

A-4 ExcnepumenTansHa nepeBipka 3akony Credana-bonbimana.

A-5 BuBueHHS 30BHIIIHLOTO GOTOCHEKTY.

A-6 BuBueHHs koedilieHTa MOTIMHAHHS Y-IIPOMEHIB PEUOBHHOIO.

A-7 BusnaueHHs akTHBHOCTI, TIEPi0y HAIBPO3MATy Ta CTAIOl pO3MaAy PalioaKTHBHOI PEYOBHHH.

A-8 BuBuenns nudpaxiiii CBITIa 3a JOIIOMOI'OIO I'a30BOI0 Jia3epa.

0-1 BupdeHHS 3a1€)KHOCTI TTOKA3HUKA 3aJIOMJICHHS PiIMHA BiJl TEMITEpaTypH.

0-2 JlocmimKeHHS CIICKTPiB MOTJIMHAHHS PiTUH 32 JOIIOMOT0I0 (hoTOMETpa.

0-3 BusHaueHHs pajiyca KpHBHHH JIIH3H 32 TOTIOMOTOF0 Kienb HetoToHa.

0-4 BurzHaueHHs TOBKUHHM CBITIOBOT XBUIII 32 TOTIOMOTOI0 JU(PPAKIIHHOT pEeIIiTKH.

0-5 JlocmimKkeHHs 3aIeKHOCTI TTOKAa3HUKA 3aJIOMJICHHS TTOBITPS Bl 3MiHH THUCKY iHTEpdepoMeTpoM
HUTP-1.

0-6 BuznaueHHs KOHIIEHTpAIIi] pO3YMHIB 1 TOKA3HUKA 3aJJOMJICHHS PO3UYNHECHOT pSUOBHHHM 3a
JIOTIOMOTO10 1HTEepdhepoMeTpa.

0.7 OTpuMaHHS 1 JOCHTIKEHHSI MOJSPU30BAHOTO CBITJIA T2 BU3HAYCHHS KOHLIEHTPALil PO3YHHY
caxapuMeTPOM.

0-8 JlocnipKeHHs CIEKTPiB MPOIMYCKaHHS CBITIOQINBTPIB 32 JOIIOMOT0I0 YHIBEpCalIbHOTO
MoOHOXpomatopa YM-2.

0-9 Bu3HaueHHs: KOHCTAaHTH (HOTOIPYKHOCTI.

10



Camocriiina podora

Camocriiina poborta mnependayae MIATOTOBKY M0 JIEKUIHHUX Ta MPAKTUYHUX 3aHSTH;
caMocCTiiiHe MOTINOICHHS 3HaHHA 32 TEMaMH AUCLUUIUTIHY; MIATOTOBKY, 0pOPMIICHHS Ta PO3paxyHOK
nabopaTOpHUX POOIT; BUKOHAHHS PO3PAXYHKOBUX POOIT; MiATOTOBKY 10 ABOX MOTOYHUX MOAYIBHUX
KOHTPOJIB; MATOTOBKY J0 €K3aMEHY.

3aBaHHs AJI5 CAMOCTIHHOI po00TH

No Bun pobotu Kinbkictb
3/ TOIUH
Jlenna 3aouHa
dbopma dbopma
Mopnyas 1

3micToBuii Moay.b 1. Teopis BinHOCcHOCTI. TenoBe BUMPOMiHIOBaHHS.
KBanToOBi onTHYHI SBUIIA.

1 [TinroroBka 10 MEKIii 5 8
2 | IligroToBKa 110 J1abOpaTOPHUX POOIT 4 8
3 | IlinroToBKa 1O IPaKTUYHUX POOIT 4 8
4 | Buxkonanus P3 14 15
Bceboro 3a 3micToBuii moayJs 1 27 39

3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKa aTOMHOTO SApa
Ta CJICMCHTAPHUX YaCTHHOK.

1 [TigroToBka A0 JEKIiit 8 14
2 | IlinroToBka 110 1a00paTopHUX poOIT 6 10
3 [TinroToBKa 10 MPaKTUIHUX POOIT 6 10
4 | Bukonanns P3 16 15
5 | [ligroToBKa 0 €K3aMeHY 12 20
Bceboro 3a 3micToBHii MOAYJIb 2 48 69
Pazom 75 108
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Po3paxyHnkoBi 3aBaaHHst
Po3paxyHKOBI 3aBAaHHSI BUKOHYIOTHCSI CTYJICHTaMH 3T1THO 1HAMBIyaJbHOTO BapiaHTy, SKHMA

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

3aHSTTSL.
Ne Haspa Kie-
3/II KiCTh
6amis
Mopnyas 1
3micToBuii Moay.b 1. Teopis BinHOCcHOCTI. TenaoBe BUPOMiHIOBaHHS.
KBanTOBI1 onTHYHI SBUIIA.
1 | Teopist BITHOCHOCTI. 5
2 | 3aKOHHM TEIIOBOTO BUIIPOMiIHIOBAHHS. 5
3 dotoedext. XapakTepucTuku (HoToHa K yacTuHKU. Tuck cBitna. Edexr 5
KomnroHa.
3micToBuii MmoayJib 2. dizuka atoMiB Ta MosieKy1. Di3uKka aTOMHOTO SApa
Ta eIEMEHTAapPHUX YaCTUHOK.
4 Atom bopa. PeHTreHiBcbKi MpoMeHi. 5
5 OcHOBU KBaHTOBO1 MexaHiku. BekTopHa Mozenb aromy. [lepioguyna cuctema 5
€JIEMEHTIB.
6 | ®izuka sapa. 5
Bceboro 3a moayan 1 30

6. MeToam HABYAHHS, 32C00M TiarHOCTHUKM Pe3yJbTATIB HABYAHHS Ta METOAM iX JT€eMOHCTPY-
BaHHS

VY mporieci 0CBOEHHS TUCITUTUIIHYU 3100yBad Mae:

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

— BUKOHAaTH 6 pO3paxyHKOBUX 3aBJaHb 3TiJHO CBOTO BapiaHTy; OGOPMHUTH NanepoBUit
PO3paxyHOK 3aJa4 Ta MPEICTaBUTH Ha PO3IJIA]] BUKJIAauy, SKHI OI[IHIOE€ BUKOHAHHS KOKHOT pOOOTH
Ta Ha OCHOB1 YCHHX BIJITTOB1/Iei BU3HAUYA€ PIBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO 11 3aXUCT;

— CKJIACTH €K3aMEH Y BUTJISI MHUCbMOBOTO MiICYMKOBOTO MOJYJEHOTO KOHTPOJIBHOTO 3aX0.1Y,
KUl BKIIIOUae B cebe TECTOBI 3aBIaHHs 3 TEOPETUYHHMX 3HAHb Ta BUPILIEHHS TPHOX MPAKTHUYHUX
3aJa4; 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 HAaBYAJHHOI'O KypCy BKIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOJIIO i
OILIIHKY 3aKJIIOYHOTO €K3aMeHY. Y KOKHOT'O KOMIIOHEHTa CBOSl YaCTKa B 3arajibHiil CUCTEMI OIIIHOK.
Y OpoMDKHUX OLIHKaxX CTyAeHT Moxke HaOpatu 60 OamiB. IluTomMa Bara 3akiIIOYHOTO ICIIHTY 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 3a3Ha4eHOI TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK TIiJ 4YaC BUKOHAHHS 3aBJIaHb
1a00paTOpPHUX POOIT.

3apaxyBaHHSI KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JIOCSITHEHHS pe3yJbTaTiB,
3arutanoBanux PITH/I, mo BupaxaeTbcsi B OHIA 3 MO3UTUBHUX OLIHOK, NEpeadadyeHux YUHHUM
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).
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Kpurepii oniHioBaHHSI BUKOHAHHSA PO3PAaXyHKOBHX 3aBJAaHb (1eHHa ¢opma)

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

HapaxoBYyIOTh B co0i 7 3aaay, 3riHO iHAMBIgyanbHOro rpadiky. Koxna po3paxyHKoBe 3aBIaHHS

(P/3) ouintoeTbcs MakcuMyM y 5 OamiB. 3arajgoM 3a po3paxyHKOBI 3aBJaHHS MOXXHAa OTpUMATH

makcumyM 30 Gautis.

P/3

Kpurepii oniHioBaHHs

Pobota BukoHaHa y BcTaHOBIeHHH TepMiH. CTYICHT caMOCTIHHO BH3HAYa€ THII 33124 1
patioHanbHO po3B’s3ye ii. Moske po3B’s3yBaTH KOMOIHOBaHi 3a1a4i. 3BiT BiAMoOBigae
BCTAHOBJICHHM BHMOTAM.

Po6ora BuKoOHaHA y BcTaHOBICHMM TepMiH. CTYICHT pallioHaIbHO pO3B’A3ye 3amaui. Moxke
po3B’s3yBaTH KOMOIHOBaHI 3a/1a4i. 3BIiT BiAOBI1a€ BCTAHOBJICHAM BUMOTaM.

PoboTa BMKOHaHA 3 HOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTyIEHT HABOAMTH IOTPIOHI
hopmynu. Po3B’si3ye 3a71ady KOPUCTYIOUHCH anropuTMoM. CKIIaieHuH 3BIiT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMUIKH

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

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

CryneHT He po3B’s3ye 3a1adi.

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

CTtyneHTH 3a049HOTO BIQAUICHHS BHUKOHYIOTH JIBl

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

KOHTpoJibHI pobotn (K/p) 3rimnHo

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

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

K/p Kpurepii oniHioBaHHs

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

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

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

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

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

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

0 CtyzneHT He po3B’sA3ye 3a1adi.
Maxcumanvha oyinka cmyoenma 3a 0anuti KOMnoHenm npoepamu 48 6anie (2 pobomu no 24
oanu).
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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
MOXHa OTpUMaTu MakcumyMm 40 Oais.

Te]:ii':i":lﬁ’;;ﬂ Kpurepii oniHIoBaHHs Ha eK3aMeHi
2 Binmoins Hajgana MpaBmiibHA 3 YiTKUM MOSICHEHHSIM.
1 Bianosinp npaBuibHa, ajre 6€3 OSICHECHHS.
0 Bianosinp He HamaHa B3aram ad00 HETPaBIIIBHA.
Maxcumanvua oyinka cmydenma 3a 6i0nogiov Ha ycui numanns 10 danie (5 numans
no 2 banu).
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

15



8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

JleHHe BiIIIICHHS 3a04He BiIIIJICHHS
Kinekic Bua pobotu Kinekic
Bun pobotu Tb Tb
6aniB OauiB
Moayas 1
PospaxyHkoBe 3aBnaHHs,
T1 11
nabopaTopHa poboTa
Jlaboparopna pobora,
3M1 | T2 | Po3paxyHKOBe 3aBIaHHS 5 KOHTpOJIbHA poborta 1 30
PospaxyHkoBe 3aBiaHHs,
T3 11
nabopaTopHa poboTa
T4 | JlabopaTopHa poboTa 6
TS5 | Po3paxyHkoBe 3aBIaHHs 5
M2 | T6 PospaxyHkoBe 3aBaHHS, 1 Jlaboparopna pobora, 30
nabopaTopHa poboTa KOHTpOJIbHA poboTa 2
T7 | Po3paxyHkoBe 3aBIaHHS 5
T8 | JlabopaTopna poboTa 6
Hincymxosuit Ex3amen 40 Ex3zamen 40
KOHTPOJIb
Cyma 100 100

IIIkxaja ominoBanHda: HanioHaJanLHAa Ta ECTS

Cywma Gais 3a Bl Orinka 3a HalllOHAJIEHOIO
BUJIU HaBYAILHOL Ouinka ECTS
) : IIKAJIOI0
JUSTBHOCTI
90-100 A BIZIMIHHO
82-89 B
7481 C rodpe
64-73 D .
6063 5 3aJI0BIJIBHO
35.59 FX HE3aJ0BLIBHO 3 MOYKJIMBICTIO
MTOBTOPHOTO CKJIAJIaHHS
HE3a40BLIBHO 3 000B’ I3KOBAM
0-34 F IIOBTOPHUM BUBYEHHSIM
JUCHUILTIHA
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9. 3aco0u HaBYAHHSH
1. OnopHuii KOHCIIEKT JIEKLIH 3 AUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTi.
2. MeToau4HI BKa3iBKU Ta 3aBJIaHHs 10 BUKOHAHHS 1HAMBIAyaTbHHUX Ta 1a00paTOpHUX pOOIT 3

JTMCLUIUTIHU B €IEKTPOHHOMY BapiaHTi.

10.

11.

12.

13.

14.

15.

3. JIaGoparopii 3 y400BUM 00IaTHAHHSIM.
4. HaBuasibH1 MOCIOHUKY JIJIs1 1HIMB1AyaIbHOT pOOOTH CTYACHTIB 3 KYpCy (Pi3UKH.
5. JlekmiitHi AeMOHCTpaIIii.

10. PexomenaoBani qkepesa ingopmanii
OcHoBHa JliTepaTypa

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

K.:,, Texnika”, 2001. — 536 c.

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

. Hinyx, JI. JI. 3aranpna ¢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.

. AToMHa Ta siepHa (i3MKa : HaBY. MOCIOHHUK : €JEeKTPOH. BUA. KOMOiH. BUKOpHCcTaHHS Ha DVD-

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

Yoummaw, I1. I1. ®i3uka : nigpyunuk / I1. I1. Yonman. — Kuis : Buma mixk., 2004. — 567 c.

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

Bymok, I'. ®. Kypc ¢i3uku : HaB4. mociOHuk. OnTtuka. dizuka atomMa 1 aTOMHOTO sfpa.
/ T'. ®@. bymok, B. B. JleBannoscekuid, I'. ®. IliBens. —2-re Bua. — Kuis : JIuGigs, 2001. — 424 c.
OrnTrka : MeToI. BKa3iBKH J10 Ja0. poOiT 3 kypey dizuku / YIMTY ; mig pen. O. O. Moyanosa,
K. 1O. BypyHninoi. — Mukomnais : YIMTY, 2003. — 48 c.

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

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

VYmkam, M. B. ®@i3uka atoma i atoMHOro szpa : 30. 3amad / M. B. Ymkar ; 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 Buz., 10moB. — JIbBiB :
JIHY im. 1. ®panka, 2007. — 848 c.

Jlonomixkna

3araneHuii Kype ¢izuku : 30. 3ama4 / 3a pen. L. I1. T'apkymni. — 2-re Buz., crep. — KuiB : TexHika,
2004. - 560 c.

JmutpieBa, B. @. @izuka : HaBy. nocioHuk / B. @. Imutpiea. — Kuis : Texnika, 2008. — 648 c.
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