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BCTYII

Anomauis

Ilpoepama niocomoexu 6akanaepie cneyiarvnocmi 174 asmomamuszayis, Komn tomepHo-
iHmezposani mexnonocii ma pobomomexuika" nepedbauac Gopmysanns y mandOymuix gaxieyie
HAYKOBO-MEXHIUHO20 — C8IMOo2NA0y MmMa HAOAHHSA WUPOKO2O Kpyeo30py V (yHOaMeHmanbHill
(MpupoOHUYO-HAYKO8ILL) Ul npoeciiiniil 001acmsx, a MaKolc 83AEMOOTI0 CMYOeHmMi8 ma BUNYCKHUKIG
i3 KOHMPOIbHO-GUMIPIOGANILHUMU — 3ACO0AMU, CYYACHUMU —eNeKMPUYHUMU MA  eleKMPOHHUMU
npunadamu. Tomy ompumanns O6azosanux sHawv 3 oucyuniinu "@izuxa 11", sxa eusuac ocHOBHI
NOHAMMS MA 3aKOHU NPUpoOU, NPUHYUNU POOOMU MEXAHIYHUX cucmem ma 0coOIU80CHI
BUMIPIOBANLHUX NPULAOIE, MemOOU BUMIPIOBAHHA (DI3UYHUX GENUUUH € BA2OMOI0 CKIAO0BOI0 Y
nioecomosyi ¢ghaxisyis.

Jucyunnina "@izuxa II" € neid emMHOI0 yacmunoio Gopmyeanus 3a2aibHUx KOMHEHMHOCMEN V
¢opmi 3HamHA ma po3yMiHHA npeOmMemHOi obnacmi ma po3ymiHHA npoghecitinoi disnbHocmi,
30amMHOCMI 3ACMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GUUMUCA | 080]100i6aMU CYUACHUMU
BHAHHAMU, 6MIHHS CMABUMU Ma eupiutysamu npooremu. JJucyuniina po3paxoeana Ha CMyoeHmis,
AKI ompumanu 6a306i 3HaAHHA 3 3A2AlbHO20 KYPCY I3UKU, XiMii ma suwoi mamemamuxu.

Knwuoegi cnosa: ¢hizuxa, ¢izuuna eenruuuna, onmuka, K8AHMoO8a Mexauika, Qizuxka amomy ma

amomHo2o a0pa.

Abstract

The program of training a bachelor on specialty "174 automation, computer-integrated
technologies and robotics™ 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 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 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, optics, quantum mechanics, atomic and nuclear physics.



1. Onuc HaBYAJILHOI AUCIHUILIIHA

HaiimeHnyBaHHS TOKa3HHKIB

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

XapakTepucTHKa HABYAIbHOT

JIIUCLUATUIIHA

JeHHa Gopma
HaB4YaHHA

3a04Ha popma
HaB4YaHHA

Kinpkicts kpenutiB - _4 *

l"any3p 3HaHb

O0o0B'13K0Ba

Monymis — 1 17 Enexrponika, aBTOMaTH3allisl Ta Pix migrotosKu:
3MiCTOBUX MOJYIIB — 2 CJICKTPOHHI KOMYyHIKAIlll 1 1
Crew . Cemectp
NeIiaTbHICTD
http://www.nuos.edu.ua/ 1 _
174 ABTOMAaTH3alIis, 2 2
KOMIT F0T€PHO-IHTETpOBaHi Jlexuiit
_ TEXHOJIOTi1 Ta pOOOTOTEXHIKA
InnuBinyaibHEe HAyKOBO- 15 rox. 4 ron.
OCJIi/IHE 3aBIaHHS . - ;
Ao 5 a IIpakTHuH1, CEMIHAPCHK]
HE HEpEAOATCHO OcBiTHA porpama
, . . 15 ron. 4ron.
Kowmrm’rorepHo-iHTerpoBaHi
3aranpHa KUIBKICTh TEXHOJIOTi1 Ta CUCTEMH JlaboparopHi
rogun 120. aBToMaTu3arii 15 rox 4 ron
CawmocriitHa poboTa
TKHEBUX TOAMH IS 75 oy 108 Toy.

NeHHOi (OpMU HAaBYaHHS:
ayAUTOpHUX — 3 ;

CaMoCTIHHOT poOOTH
CTyIeHTa — 5

OcBITHIH piBEHb:

nepumii(0aKkanaBpcbKuii)

[nnuBinyanbHi 3aBAaHHSA: - TO.

Bun koHTpOMIO: €K3aMeH

dopMa KOHTPOJIIO: TUCBMOBA



http://www.nuos.edu.ua/

2. MeTra BUBYEHHSI HABYAJIbHOI JUCUMUILIIHA
Po6oua mporpama napuanpHOi nucrurutind "®izuka 1" ckiazgeHa BIAMOBITHO IO OCBITHBO-

npodeciiiHOol MporpamMu MiArOTOBKYU 3/7100yBadiB BHINOI OCBITH CTYIIEHs OaKkangaBpa 3a CIeialbHICTIO
"174 ABtomaru3zarlisi, KOMII IOTEPHO-IHTETPOBaHI TEXHOJIOTII Ta poOoToTexHika". [ 3a3HaveHOi
OIIIT qucuuIuTiHa Ma€e €TaTyC HOPMATHBHOI.

Mertoro BuB4eHHS HaBuanbHOI nuctuiniiay "®izuka 11" € popMmyBaHHS y CTYACHTIB BIAMOBIIHO
110 OCBITHBO-TIPO(eciiHOT MporpamMu TaKMX KOMIIETEHTHOCTEH:

— 3K1. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CHUTYAIlIsX.

— 3K5. 3naTHicTh 70 MONIYKY, ONpAalIOBaHHA Ta aHaANi3y iHpopMaii 3 pi3HUX JKEped.

— ®K1. 3paTHiCTP 3aCTOCOBYBATH 3HAaHHS MAaTeMaTUKH, B 00Cs31, HEOOXIAHOMY IS

BHUKOPUCTAHHA MATCMAaTUYHUX MeTOI[iB JUI aHaJ'Ii3y 1 CHUHTE3Yy CUCTCM aBTOMaTI/ISaHﬁ.

3. [lepeanyMoBM 1Jisi BUBYEHHS AU CHUILIIHU

[lepenymoBamu 1715t BUBUEHHS TUCUUILTIHU € paHilie BUBYeHa aucuuiviina "dizuka 1", "Buma
MaTeMaThka" — nudepeHiianbHe Ta iHTerpaibHe OOYNCIICHHS, PSIIA; OCHOBHI MOHSTTS Ta 3aKOHH 3

MIKUTBHOTO Kypey (Di3UKH; NesKi MOHATTS Ta 3aKOHHM 3 Kypcy “Ximis ™.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHs1 HaBYAIBHOI TUCUUIUIIHU Nependadae GopMyBaHHS Ta PO3BUTOK y CTYJIEHTIB TaKUX
pe3yibTaTiB HaBYaHHS:

—IIPHI1. 3natu niHiliHy Ta BeKTOpHY anredpy, AudepeHLiadbHe Ta IHTErpaJbHE YHCIECHHS,
¢yHKLii 6araTboX 3MIHHUX, GYHKLIOHAIBHI psiiu, AMdepeHniaabHl piBHAHHA Ul GyHKLIT OJHi€l Ta
0araTb0X 3MIHHMX, OIepaliiiHe 4YHCIeHHS, Teopito (YHKUIT KOMIUIEKCHOI 3MIHHOI, TEOpIIo
HMOBIPHOCTEH Ta MaTeMaTU4HY CTaTUCTUKY, TEOPiKO BUIIAJKOBUX IPOIECIB B 00CA31, HEOOX1AHOMY
11 KOPUCTYBAHHs MaTeMAaTUYHUM arapaToM Ta METOJIaMH y rajiy3i aBToMaTH3allii.

—IIPH2. 3natu }i3uKy, €IeKTPOTEXHIKY, €NEKTPOHIKY Ta CXEMOTEXHIKY, MIKpOIPOLECOPHY

TEXHIKY Ha PiBHI, HEOOX1THOMY JJIsl pO3B’3aHHS TUIIOBUX 3a/1ad 1 Mpo0JieM aBToMaTHu3aIlii.



—5. Ilporpama HaBYAJIbLHOI TUCHHUILTIHU

Mopnyas 1.

3microBuii Mmoayab 1. Teopis BigHOCHOCTI. TemnoBe BunpomiHioBaHHsA. KBaHTOBI ONITHYHI SBHIIA.

Tema 1.

Tema 2.

Tema 3.

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

3MIHHM MacH 3i IIBUJIKICTIO Ta B3a€EMO3B'I30K MaCH Ta eHeprii.
Jliteparypa: [1] Po3min 2. §2.6; Po3min 9 §9.1-9.8. [4] §99; 100.

TemoBe BUIIPOMiHIOBaHHS.

TerutoBe BUIMPOMIHIOBaHHS Cepejl IHIINX TUIB BUNIPOMiHIOBaHHS. PiBHOBa)kHE BUIIPOMIHIOBAHHS.
BumnpoMiHioBaJibHAa Ta TOMJIMHAJIbHA 3[aTHICTh. AOCOJIIOTHO YOpHE Tijo. BUBEACHHS 3aKOHY
Kipxroga. 3akon Credana-bonmpimana. 3akoH 3wmimeHHs Buna. Posmoxinm eHeprii y cmekTpi
abcoroTHO YopHOTO Tina. KBaHTOBa rimore3a ta ¢popmymna [lnanka.

Jliteparypa: [2] Po3min 11 §11.1-11.4. [4] §106, 107.

®doroenexrpuunuii edpekr. Tuck cpitna. Edext Komnrona.

doroenexkTpuuHUil epekT Ta 3acobm ioro cmocTtepekeHHs. OCHOBHI 3akoHU (oToedekTy.
Pipastans Eitamreiina. @oroenement. oToMHOKHUKY Ta iXHE 3acTocyBaHHS. @oToHn. Maca Ta
imnynsc Qortona. [ociimu Jlebemera miomo icHyBaHHSA THUCKY CBiTia. EllekTpoMartitTHe Ta
KOPITYCKYIISIpHE TTOSICHEHHS THCKY cBiTia. Edext KomriTona Ta ioro Teopis.

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

3micToBuii Moayab 2. Dizuka aTomiB Ta MosieKyJl. Di3uKka aTOMHOTO siipa Ta eIeMEHTAPHUX YaCTHHOK.

TeMma 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enexrponna o0osioHka aroMmy Ta Teopis bopa.

Crucnuii Hapyc PO3BUTKY YABJIIEHHS PO CTPYKTYpYy aTomiB. Jocuin Pezepdopaa mo poscitoBaHHIO
HIBUJIKUX 3apsDKEHUX YaCTHHOK. flnepHa mozenb aTtomy. HecnpOMOXKHICTH KIIACHYHOI Teopil
atomy. [Tocrymatu Bopa. JIMCKpeTHICTh €HEpreTUUHUX piBHIB atoMiB. [loxomkeHHS JiHIHYaTHX
CHEKTpiB. ATOM BOAHIO Ta Horo ciekTp B Teopii bopa. 3arpyanenus teopii bopa.

Jlitepatypa: [2] Po3min 13 § 13.1-13.6. [5] Pozmin 1.

EneMenTn KBaHTOBOT MEXAHIKH.

INinotesa nme-bpoitna. CriBBigHOIIEHHST HEBU3HAYEHOCTEH. XBUIbOBA (DYHKIIiSI Ta ii CTATUCTHYHUI
3mict. PiBastHHs [Ipenunrepa Ta ioro 3actocyBaHHs 70 "eNeKTpoHY B sAuKy'". KBaHTOBI uncha.
Jliteparypa: [2] Po3min 12 § 12.1-12.5. [5] Po3min 2.

[epionnyHa cucTema eNeMEHTIB Ta CIIeKTpH. B3aemoist aTOMIB Ta MOJIEKYII.

punnun Ilaymi. Po3nonin enexkrtpoHiB y atomi. [lepiognyna cucrema enemeHTiB MeH[eneeBa.
PentreniBebki mpomeni. CyiibHIlN Ta XapaKTEPUCTHIHUH CIIEKTPHU. 3aKOoH Mo3iti.

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

Ckiaz aTOMHOTO spa. ['aMMa-1ipoMeHi Ta HEHTPOHHU.

[3oromu. CkmagoBi wactuHM  aToMHOro  sAapa. OCHOBHI — XapakTEPHCTHUKH  HYKIIOHIB.
BsaemoneperBopennss HykioHiB. HelitpuHo. [loxomkeHHs o-mpomMeHiB. B3aemoniss HyKIOHIB.
VaBneHHs npo siaepHi cuiu. PagioakTHBHE BUIPOMIHIOBAaHHs. 3aKOH PaliOaKTUBHOTO pO3Maly.

3aKoHM 3MIIIIEHHS MTPHU Po3Majli. 3aKOHOMIPHOCTI Ol-pO3May.
Jliteparypa: [1] Posmin 15 § 15.1-15.10. [4] §126, 128, 130, 131, 129, 133, 134.

SnepHi peaknii. EnemMeHTapHi 4acTHHKH.

OcHoBHi Tunu sgepHux peakuid. lltyuna panpioaktuBHicTe. PoGota moxpyxoks Kropi.
PamioakTuBHI i30TOmM Ta X 3acTocyBaHHS y MHUpHHX wisax. Peakuii posminenns. Jlanmiorosa
peakiis. Koedimient posmHOkeHHs. Kputuuni posmipu. OCHOBHI BIZOMOCTI NP0 SACPHY
eHepreTuky. Peakmis cuaTe3y. [Ipobiema KepoBaHUX TEPMOSICPHUX PEaKITiH.

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



TeMaTH4YHMII I-TaH HABYAJILHOI JUCIHHUILIIHA

Ha3Bu 3MicTOBHX MOAYMIB i TEM

Kinekicts roany

neHHa hopma

3ao4yHa hopma

y TOMY 9HCIT y TOMY 9HCII

ol T | @ ol T | @I

5 S :

el gl 2| 5 & I

Mopnyas 1
3micToBuii Moay.b 1. Teopis BinHOcHOCTI. TenoBe BUPOMiHIOBAHHS.
KBanToBi onrtruHi ABUIIA.
T'eMa 1. OH.THKva PYXOMHX CHCTEM. Teopist 15212121 -19l15/111111- 112
BIHOCHOCTI EMHINTEMHA.
Tema 2. Tennose BUIPOMiHIOBAHHS. 1512 (22| -]19(15]| - |- | -] - 115
Tema 3. ®otoenekrpuunnii egext. TUCK CBITIA. 15212121 -19l15/111111- 112
Edexr Komnrona.
Pa3om 3a 3micToBuUM Moaysem 1 4516 | 6|6 | -127|145|2 (2|2 ]| - |39
3microBuii MoayJsb 2. di3uka aToMiB Ta MoJeKyJl. Di3uka aTOMHOTO Spa
Ta €JIEMEHTAPHUX YaCTUHOK.

Tema 4. EnextpoHHa 000JI0HKa aTOMY Ta TEOpis 16 olol21-l9l1al1l-111-112
bopa.
Tema 5. EnneMeHTH KBaHTOBOI MEXaHIKH. 62|22 |-(914(1 1] -1]-112
Tema 6. Heplom/m}.la CI/ICT.eMa €JIEMEHTIB Ta 16 ol2121-l10l15] - 111 - - 14
criekTpu. B3aemonist aToMiB Ta MOJIEKyII.
Teﬁ/[a 7. Cxnag aroMHOTO siapa. 'amma-ipomeni Ta | 15 ol212-l10l15!-1-111-l14
HEWUTPOHHU.
Tema 8. Snepni peakuii. EnemenTapHi 4acTHHKH. 1211 (1|1|-(10(27| -|-]| - |- |17
Pa3om 3a 3micToBHM Moay/1eM 2 7519199 -148|75(2 2|2 -|69
Yceboro roiuH 120{15|15|15| - |75(120| 4 | 4 | 4 | - |108




Temu NpaKTUIHUX 3aHATH

Kinexicts ronuna

Ne o
a3Ba TeMHU
3/ Jenna 3ao4Ha
dbopma dbopma
Moayas 1
3micTroBuii MmoayJib 1. Teopis BimHOCHOCTI. TerioBe BUTPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI SABUIIA.
1 | Teopist BIZHOCHOCTI. 2
2 | 3aKOHM TEIUIOBOTO BUIIPOMIHIOBAHHSI. 2 2
3 doroedekT. XapakTepucTHKH (OTOHA K YaCTUHKU. THCK 5
citna. Edpexkr Komnrona.
Bceboro 3a 3micToBuii MmoayJb 1 6 2
3microBuii Moaysb 2. dizuka atoMiB Ta MoJeKynl. Di3nka aTOMHOTO spa
Ta eJIEMEHTAapPHUX YaCTHHOK.
4 Atom bopa. 2
5 PeHTreHiBchki MpOMEHI. 2
6 OcHOBM KBaHTOBOI MexaHikH. BekTopHa Mozenb aToMy. 2 2
[lepionnuHa cucTeMa eJIeMEHTIB.
7 PanioakTuBHE BUTTPOMIHIOBAHHS. 2
8 SAnepni peakuii. EnementapHi 4acTHHKH. 1
Bceboro 3a 3micToBuil MOayJIb 2 9 2
Pazom 15 4




Temu j1a00paTOPHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTBCSI CTYJEHTAMH 3TiTHO 1HAMBIIyalbHOTO Ipadiky y 00’emi,
IO BiJIMOBIIA€ TEMAaTUYHOMY IUIAHY JHUCIUIUIIHU, y PO3PaxyHKy MO 2 TOIWUHH Ha poOOTY st

NeHHO1 (hOpMU HABYAHHSL.

Ne
Ha3sa Temu
3/
Mopyas 1

A-1 Busnauenns cranoi Pigbepra i3 coctepekeHHsI CIIeKTpiB aTOMHOTO BOAHIO (cepii bampmepa).

A-2 Busnauenns cranoi [Inanka MeTo0M 3aTpUMYIOUOT0 MOTEHIIATY.

A-3 Busnauenns cranoi Credana-bonsimana.

A-4 ExcnepumenTansHa nepesipka 3akoHy Credana-bonpimana.

A-5 BuB4eHHs 30BHIIIHBOTO (HOTOCPEKTY.

A-6 Bupuenns xoedimieHTa MOTITMHAHHS Y-TIPOMEHIB PEYOBHHOIO.

A-7 Bu3HaveHHs aKTHBHOCTI, MEpioJly HAMiBPO3May Ta CTajlol po3mnaay padioaKTHBHOI pEUOBHHHU.

A-8 Bupuenns nudpaxiiii CBiTIIa 3a JOIMOMOI'0I0 T'a30BOT0 Jia3epa.

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

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

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

0-4 BusHaueHHs TOBKUHM CBITIOBOT XBHIII 32 IOTIOMOTOI0 JU(PPAKIIIHOT pemiTKH.

0-5 JlocipkeHHs 3a1eKHOCTI TOKa3HUKa 3JIOMIICHHS TIOBITPS BiJI 3MiHU TUCKY 1HTEp)EepOMETPOM
WTP-1.

0-6 BusHaveHHs KOHIICHTpAIlil pO3YMHIB 1 TOKa3HWKa 3AJIOMJICHHS] PO3UMHEHOT PEUOBHHH 32
JIOTIOMOTO10 1HTEepdhepomeTpa.

0-7 OTtpumMaHHS 1 JOCHIPKEHHSI OJSIPU30BAHOTO CBITJ/IA Ta BU3HAYCHHS KOHLEHTpalii pO34rnHY
caxapuMeTPOM.

0-8 JocnipkeHHsT CHeKTPiB MPOIYCKaHHs CBITIOQUIBTPIB 3a 1OMIOMOT0I0 YHIBEpCATbHOTO
MOHOXpomaropa YM-2.

0-9 BusHaveHHS KOHCTaHTH (HOTONPYKHOCTI.
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Camocriiina podora

CamocriiiHa poboTta mnepenadadae MIATOTOBKY A0 JEKIIHHUX Ta MNPAKTUYHUX 3aHSTB,
caMoCTiiiHe TOTJAHOJCHHS 3HAHHA 3a TeMaMW JUCHMIUIIHM; MiATOTOBKY, O(OpPMIICHHS Ta
PO3paxyHOK JTa0OpaTOpHUX poOIT; BUKOHAHHS PO3PAXYHKOBHX pOOIT; MIATOTOBKY JO JIBOX
MOTOYHUX MOJYJIBHUX KOHTPOJIIB; MiATOTOBKY /10 €K3aMEHY.

3aBaHHs J1J151 CAMOCTIHHOI po00TH

Ne Bun pobotu Kinekicts
3/ TrOJINH
Jenna 3aouHa
dhopma dbopma
Moayas 1

3microBuii Mmoayab 1. Teopis BinHocHOCTI. TemnnoBe BUMPOMIHIOBaHHS.
KBaHTOB1 OIITHYHI SABUIIA.

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

Bceboro 3a 3micToBuii MmoayJs 1 27 39

3micToBuii MoayJib 2. dizuka atoMiB Ta MoseKyI1. Di3uka aTOMHOTO Sipa
Ta €JeMEHTapHUX YACTUHOK.

1 [TigroroBka 1o JIEKIIi 8 14
2 | IlinroroBka 710 1a00paTopHUX poOIT 6 10
3 | IlinroToBKa 10 MPaKTUIHHUX POOIT 6 10
4 | Buxonanns P3 16 15
5 [TigroToBKa 10 €K3aMeHy 12 20

Bceboro 3a 3micToBuHit MoayJIb 2 48 69

Pazom 75 108
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Po3paxyHkoBi 3aB1aHHst
Po3paxyHKOBi 3aBAaHHSI BUKOHYIOTHCS CTYJCHTAMH 3TiTHO 1HAMBITyalbHOTO BapiaHTy, SKHA

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

3aQHSTTSL.
Ne Hasea Kinp-
3/m KiCTh
OaiiB
Moayas 1
3micToBuii MoayJb 1. Teopis BigHOCHOCTI. TeroBe BUTPOMIHIOBaHHS.
KBaHTOBI1 OIITHYHI ABUIIA.
1 | Teopist BiTHOCHOCT!I. 5
2 | 3aKOHU TEIUIOBOTO BUIIPOMIHIOBAHHS. 5
3 doroedexT. XapakTepucTuku (HoToHA SIK YacTUHKH. Tuck cBiTia. Edekr 5
Komnrona.
3microBuii Moayab 2. ®i3zuka aToMiB Ta MoJieKyJl. Di3uka aTOMHOTO spa
Ta eIEMEHTaPHUX YaCTUHOK.
4 | Atom bopa. PeHTreHiBchbki MpoMeHi. 5
5 OcHoBH KBaHTOBOI MexaHiki. BekTopHa mozens atomy. [lepionnyna cucrema 5
€JIEMEHTIB.
6 | di3uka sapa. 5
Bceboro 3a moayais 1 30

6. 3aco0u 1iarHOCTHKH pe3y/IbTATiB HABYAHHS Ta METOIHM iX 1eMOHCTPYBAHHA

VY npotieci OCBOEHHS TUCIMILIIHY 3100yBay Mae:

— BUKOHATH M'ATh OKPEMHUX 3aBJaHb Ha JabopaTOpHOMY 00JaJHAHHI 3TiIHO 1HAWBITYaIbHOTO
rpadiky BHUKOHAHHS JaboOpaTOpHUX pOOIT; OQOPMHUTH MAanepoBUH aHANITUYHUN 3BIT Yy
BIJIMOBITHOCTI JIO ITUX 3aBJaHb Ta MPEJICTABUTU HA PO3TJISL] BUKIIAIady, SIKMA OLIHIOE BUKOHAHHS
KOXHOI poOOTH Ta Ha OCHOB1 YCHHX BIJNOBiAEH BU3HA4Ya€ PIBEHb PO3YMIHHS BHKOHAaHOI poOOTH,
TOOTO 11 3aXUCT;

— BHUKOHAaTH 6 pO3paxyHKOBHX 3aBJaHb 3TiHO CBOTO BapiaHTy; OQOPMHTH IanepoBHii
PO3paxyHOK 3agad Ta MPEICTaBUTH Ha PO3IJISLA BUKIAAAdy, SIKUM OIIHIOE BUKOHAHHS KOXHOI
poOOTH Ta Ha OCHOBI YCHHMX BiJNOBiZeH BU3HAa4Ya€ PiBEHb PO3YMIHHS BHKOHAHOI pOOOTH, TOOTO ii
3aXMHCT;

— CKJIACTM €K3aMEH Yy BHIJIAAI HHCbMOBOTO IiJICYMKOBOTO MOZYJIBHOTO KOHTPOJBHOTO
3axo0fly, SIKMM BKJIIOYae B ceOe TECTOBI 3aBAAHHSA 3 TEOPETUYHUX 3HAHb Ta BUPILIEHHA TPbOX
IIPAKTUYHUX 3a/1a4; Ha MiATOTOBKY HaJaeThcs 80 XBUIIMH.
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7. ®opMH MOTOYHOI0 TA MiACYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHS CTy/IeHTa OLiHIOIThCA 32 100-6aIbHOI0 CHCTEMOI0 Y HIBEPCUTETY.

[TincymMKoBa OIlliHKa HABYAJILHOTO KYpCY BKIIIOYa€ B ceOe OIIHKH 3 MOTOYHOTO KOHTPOIO 1
OLIIHKM 3aKJIFOYHOTO 33aX0Jly KOHTPOJIO 3HaHb. Y KOXKHOT'O KOMIIOHEHTa CBOS YacTKa B 3arajibHii
cHCTeMi OIIIHOK. Y MpPOMDKHUX OIIHKax CTyJIeHT Moxke HaOpatu 60 OaniB. ITutoma Bara
3aKJIIOYHOTO 3aXOJy KOHTPOJIKO 3HAaHb B 3arajibHii cuctemi omiHok — 40 OamiB. [IpaBo 3maBaTu
3aKJIIOYHUHN 3aX1]] KOHTPOJIO 3HAHb JIA€ThCS CTYACHTY, SIKIA 3 ypaxyBaHHSIM MaKCUMAaJIbHUX OajiB
MMPOMDKHHUX OLIHOK Habupae He MeHme 40 6aniB. [licymMKoBa OlliHKA HABYAIBLHOTO KYPCY € CYMOIO
MMPOMDKHHX OIIIHOK 1 OI[IHKH 3aX0,Iy KOHTPOJIIO 3HaHb.

[Torounuii KOHTPONB Mependayae OLIHIOBAHHS TEOPETUYHOI MiJrOTOBKH 3700yBadiB BHILOI
OCBITM 13 3a3HA4YeHOI TeMHU Ta HAOYTUX MPAKTHUYHUX HABHYOK Il 4YaCc BUKOHAHHS 3aBJaHb
1abopaTopHHUX POOIT.

3apaxyBaHHS KPEIAHUTIB HABYAIILHOTO KYypPCY MOKJIMBO TiJIBKHU MICIISL TOCATHEHHS PE3yJIbTaTiB,
3arutanoBanux PITH/I, mo BupakaeTbes B OJHIM 3 MO3WTUBHUX OIIHOK, MepeadadyeHux YHHHUM
3aKOHOJABCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJBHOI AISVIbHOCTI CTY/IEHTIB TA iX OLiHIOBAHHSA
Kpurepii oniHlOBaHHSI BUKOHAHHS JIA00PaTOPHUX POOIT

3n100yBay Ma€ BUKOHATH II'SITh Ja0OpaTOpPHHUX pOOIT 3TiIHO IHIAMBIAYadbHOTO Tpadiky.
Koxxna maboparopna po6ota (JI/p) omiHiOeTbcs MakcuMyMm y 6 OamiB. 3arajgom 3a j1abopaTopHi
po0oTH MOXHa OTpuMaTH MakcumyM 30 Gaiis.

JI/p KpuTtepii oninioBanus
Pobora BuKOHaHA y BCTaHOBJICHHN TepMiH. BUKOHaHa caMmOCTiitHO, 4iTkO chopMyIIbOBaHi i,

3aBJIaHHS Ta TiNOTe3a JOCHIKCHb. 3aCTOCOBYBAIMCS KOPEKTHI METOIU OOPOOKH OTpPHUMAaHHX
pe3yibTaTiB. Y BUCHOBKAx MPOBEJEHA KOPEKTHA IHTEpIIpeTallist pe3ynbTartiB. Hajgani moBHi ycHi
BiJIMTOBi/Ti HA 3aNTUTaHHSA (3T1IHO METOJIMYHHUX BKA31BOK) CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Pobota BUKOHAHA y BCTaHOBICHHI TepMiH. BUKOHAHa caMOCTiIHHO, YiTKO COPMYIBOBaHI IIii,
3aBJaHHA. 3aCTOCOBYBAINCS KOPEKTHI METOJIM OOPOOKH OTPHUMAaHUX Pe3yJbTaTiB. Y BHCHOBKax
MpoBe/ieHa KOPEKTHA 1HTeprpeTallis pe3yiabTariB. HamaHi moBHI yCHI BiAIOBiAI Ha 3almuTaHHS
(3TiJHO METOJTMYHUX BKA31BOK) CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PobGoTa BuKOHaHAa y BCTaHOBJICHHI TepMiH. BUKOHaHa caMOCTiiiHO. 3aCTOCOBYBAIIMCS KOPEKTHI
MeTOZM 00pOOKHM OTPHMaHUX Pe3yNbTaTiB. Y BHCHOBKAx IMPOBEJCHA KOPEKTHA IHTepHpeTalis
pe3ynbraTiB. Hajmani HEmoBHI yCHI BIANOBiAI Ha 3amMTaHHS (3rIHO METOJUYHUX BKA31BOK)
CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Po6ota BukoHaHa y BcTaHOBIEHHH TepMiH. CTYJCHT BUKOHYE Tab0paTOpHy PoOOTY 3TiJHO 3
3 IHCTPYKLI€I0; B LIJIOMY NPaBUIBHO CKJIQJA€ 3BIT Ta pOOUTH BUCHOBKH. CTYJEHT BiIMOBIISETHCS
HaJaBaTH BiJIIOBiJli HA YCHI 3alIUTaHHS.

Pobota BUKOHAaHA 3 IOPYIIEHHSIM BCTAHOBIIEHUX TepMiHiB. CTYIEHT BUKOHYE J1a00paToOpHy
poOOTY 3riIHO 3 IHCTPYKIII€I0; CKIIAJCHUH 3BIT MICTHTh HETOYHOCT] Y BACHOBKAX Ta MMOMHMJIKU.
Hanani HenoBHI yCHI BIAMOBII HA 3aIIMTaHHS (3r1IHO METOJINYHHUX BKA31BOK) CTOCOBHO
TEOPETUIHUX OCHOB POOOTH.

PoGota BrKoHaHA 3 TOPYIICHHSM BCTaHOBJICHUX TepMiHiB. CTYJICHT BUKOHYE JJa0OpATOPHY i
1 KEpIBHUIITBOM BUKJIaJa4a; CKJIAJICHUHN 3BIT MiICTUTh HETOYHOCTI Y BUCHOBKAX Ta MTOMHJIKH.
CTyneHT BiIMOBIIIETHCS HAAaBATH BiMIOBI I HA YCHI 3aITUTaHHS.

0 PoGota He BuKkoHyBanacs

Maxcumanvua oyinka cmyoenma 3a oanuti komnonenm npozpamu 30 danie (5 pobim no 6 6anis).
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Kpurepii oniHioBaHHSI BUKOHAHHS PO3PAaXYHKOBHX 3aBJaHb (1eHHa (popma)

3n00yBay JeHHOI (OpMH HaBYaHHS Ma€ BHKOHATH WICTh PO3PAXyHKOBHX 3aBJaHb, IO
HApaxoBYIOThb B €001 7 3amady, 3rifHo iHIMBIAyanbHOro rpadiky. KoxkHa po3paxyHKOBe 3aBIaHHS
(P/3) ouiHtoeThcs MakcuMyM y 5 OaiiB. 3arajiom 3a po3paxyHKOBI 3aBJaHHS MOXXHA OTPUMATH
makcumyM 30 GaiiB.

P/3 KpuTepii oniHoBaHHA
Po6ota BukoHaHa y BcTaHoBIeHHI TepMiH. CTYJEHT caMOCTIHHO BH3HAYA€E THII 3aa4i i
5 pallioHanbHO po3B’s3ye ii. Moxke po3B’si3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BiAMOBIgaE

BCTAHOBJICHUM BHMOTI'aM.

4 Poborta BukoHaHa y BcTaHOBJIeHH TepMiH. CTyIEHT parioHaIbHO po3B’sA3ye 3amaui. Mosxke
B’A3yBaTH KOMOIHOBAaHI 3a/1a4i. 3BIT BIAMIOBIAA€ BCTAHOBJICHUM BAUMOTaM.
03B’ A3yBa OMOIHOBaHI 3a1a4i. 3BIT BIAIOBIAA€ BCTAHOBIIE ora

Po6orta BuKOHaHA 3 IOPYIIIEHHSM BCTAaHOBIEHUX TepMiHiB. CTyIeHT HAaBOAUTH NOTPiOHI
3 (dopmyiu. Po3p’s3ye 3a1a4y KOPUCTYIOUUCH alropuT™MoM. CKITaicHHH 3BIT MiCTUTh
HeTO‘IHOCTi Y BUCHOBKAax Ta NOMHWJIKH

2 Pobota BiKOHaHA 3 TOPYIIEHHSM BCTaHOBJICHUX TepMiHiB. CTyI€HT HAaBOJUThH NOTPiOHI
¢dopmynu. Po3p’s3ye 3a1ady 3 MOMHIIKAMHU.

1 CTyneHT ckiazae CKOpOUeHY YMOBY 3a/1ai, pOOUTH O0UYHCIIEHHS JIUIIE 38 TOTOBOIO
dhopmyoro.

0 CryneHT He po3B’A3ye 3a/1adi.

Maxcumanvua oyinka cmyoenma 3a 0anuti Komnonenwm npozpamu 30 6anie (6 podoim no 5
oanis).

Kpurepii oniHIOBaHHSI BHKOHAHHSI KOHTPOJIbHUX 3aB/IaHb (32049Ha hopMa)

CTyneHTH 3a04YHOTO BiAJUIEHHS BHUKOHYIOTH JBI KOHTposibHI poGotu (K/p) 3rimHO
1H/IMBITyallbHOTO BapiaHTy, SKUH BIAMOBIIa€ MOPSIKOBOMY HOMEPY 31 CIIUCKY Yy JKypHalli, B 00’ eMi

12 3amay 3 BIAMOBIIHUX TEM 3aHSTTS Ha OJJHY KOHTPOJIBHY POOOTY.

K/p KpuTepii oniHoBaHHA
Pobota BuKOHaHa y BcTaHOBNIeHHN TepMiH. CTYZCHT caMOCTIIHO BH3HAYA€E THIT 3a/1a4i 1
24 paiioHaJIbHO po3B’s3ye ii. Moxe po3B’si3yBaTH KOMOIHOBaHI 3aja4i. 3BIT BiNIOBIa€

BCTaHOBJICHUM BHUMOI'aM.

20 Po6ota BukoHaHa y BcTaHoBJIeHH TepMiH. CTyJeHT pallioHaJIbHO PO3B’s3ye 3a1a4di. Mosxke
PO3B’s13yBaTH KOMOiIHOBaHI 3a/1a4i. 3BIT BiJTIOBIJa€ BCTAHOBJIEHUM BHMOTaM.

Po6ota BuKoHaHa 3 MOPYIIEHHSIM BCTAHOBIIEHUX TepMiHiB. CTy/I€HT HaBOJUTDH HOTPiOHI
16 dbopmyiu. Po3p’s3ye 3a1aqy KOPUCTYIOUUCH allropuT™MOM. CKITaIcHH# 3BIT MiCTUTh
HETOYHOCT] Y BUCHOBKaX Ta IOMHIIKA

8 PoboTta BuKoHaHa 3 MOPYIICHHSIM BCTAHOBJIEHUX TepMiHiB. CTYJI€HT HaBOJIUTH MOTPiOHI
¢dopmynu. Po3p’s3ye 3a1auy 3 MOMHIIKAMHU.

4 CryJneHT cKiiajiae CKOpOUeHY YMOBY 3aJ1a4i, pOOUTH OOUYHCIIEHHS JIUIIE 38 TOTOBOIO
dhopmyioro.

0 CTyneHT He po3B’s3ye 3a/1adi.

Maxcumanvha oyinka cmyoenma 3a 0anutl Komnonenm npozpamu 48 6anie (2 pobomu no 24
banu).
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Kpurepii oniHIOBaHHA eK3aMeHY.

3mo0yBay Mae BIJMOBICTH Ha II'SITh TECTOBUX 3aBJaHb 3 TEOPETHYHHX 3HAHb 3 YITKHM
MOSICHEHHSIM Ta BHPIIIMTH TPU NpakTU4Hi 3amadi. KokHa BiANOBiAb HA TECTOBI 3aBHAaHHS
OIIIHIOETHCS MAaKCUMYM Y 2 0ajiiB, BUPIIICHH KOXHOI MpakTHYHOI 3aaa4i — y 10 OaiiB. 3aramom 3a
eK3aMeH MO)KHa OTpUMaTH MakcuMyM 40 OaiiB.

Bianosigb Ha O .
ANOBIA Kpurepii oniHroBaHHA Ha eK3aMeHi
TECTOBI NIUTAHHSA
2 BiamnoBiap HamaHa IpaBIIIbHA 3 YITKUM TOSCHEHHSIM.
1 Binnosigs nmpaBuiibHA, ajne 6e3 MOsICHEHHS.
0 Binmogiap He HaaHa B3araji abo HelpaBUIIbHA.
Maxcumanvra oyinka cmyoenma 3a 8i0nogiov Ha ycui numanua 10 6anie (5 numarns no
2 banu).
Pimenns
NPAKTHYHOI KpuTepii oniHioBaHHA Ha ek3aMeHi
3agavi
Pimenns mpezicraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAallOHKOM Ta IOSICHEHHSMH,
10 MIPaBUIILHO BUKOHAHO TIepeBeAeHHS OAUMHAIE po3MipHocTi B Cl, BiAIOBiAs paBUIIbHA,
MPaBUIILHO BUKOHAHO JOBEJEHHS PO3MIpHOCTI (hi3MYHOI BETUYHHHU.
Pimenns mpezicraBieHe MOBHE, KOPEKTHE, 3 YiTKUMH MAalIOHKOM Ta IMOSICHEHHSMH,
9 MPaBUIILHO BUKOHAHO TIepeBeACHHS OAMHULG po3MipHocTi B Cl, BifMmOBiAbp mpaBuIiIbHA,
HETNPaBUIILHO BUKOHAHO JIOBEJICHHS PO3MIpPHOCTI (Pi3UUHOT BEIMYHUHHU.
8 Pimenns mpencraenene y BHIUIAL (GOpMys, TPaBHILHO BHUKOPHCTAaHHUX, 3 YiTKUMH
MaJIOHKOM, aie 0e3 TOsSCHEeHb, BiIOBI/Ib IPaBUIIbHA.
PimenHst mpencraBieHe MOBHE, 3 HEYITKMM MaJIOHKOM Ta TMOSCHEHHSMH, OJHHUIIb
7 PO3MIPHOCTI TpaBWIbHO BUKOHAHO mepeseneHHs B Cl, BiANoBigp MpaBUiIbHA, HE
BHUKOHAHO JIOBEJIEHHS PO3MIPHOCTI (Di3MYHOI BETUIHHHU.
6 PimieHHss mnpeacraBiieHe TOBHE, KOPEKTHE, 3 YITKUMH TMOSCHEHHSMHU, BIJIIOBIIb
HETpaBWIIbHA Yy 3B'SI3KY 13 IOMUJIKAMU IIPY BUKOHAHHI PO3PaxyHKIB.
Pimennss mpencraBieHe y BUTISIAI (OpMYIN, TPaBHIBHO BUKOPHCTAHUX, ane Oe3
) MOSICHEHb, BIJINOBiAb HENpPaBWIbHA Yy 3BS3KYy 13 TIOMHJIKAMH TIpM BUKOHAHHI
PO3paxyHKIB.
3 Pimenns mpencraenene y BUrAAl Gopmys, OUTbII HiK HANOJOBUHY, HE MPABHUIBHO
BHUKOHaHO rniepeBeieHHs B Cl, BIAMOBIL HEPABUIIbHA.
) Pimenns mpexncrtaBieHe HEMOBHE y BHIVIAAL (OpMYJT 3 HEWITKMM TIOSICHEHHSM,
MpaBUJIbHA BIJTIOBIIb BIACYTHS.
1 PimeHHst mpencTaBieHe HEMOBHE, OUTBII HIXK HAIOJNIOBHHY, TpaBHIbHA BiJIIOBIIb
BiJICYTHS.
0 PimieHHs He npeacTaBiieHe B3araji abo HENOBHE, MEHII HI)K HAIIOJIOBHUHY.
Maxkcumanvha oyinka cmyodenma 3a 3aoayi 30 danie (3 3aoaui no 10 6anis).
dDopMa KOHTPOJIIO MaxkcuMajibHa KIIBKiCTBh 0aJ1iB
Jlenna ¢popma 3aouHa Gopma
BukoHaHHS po3paxyHKOBHX 3aBJaHb 6x5 = 30 6anm 2x24 = 48 6amiB
Buxonanus nabopaTopHUX poOiT 5x6 = 30 GaiB 2x6 = 12 Ganis
Bceboro 60 60
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8. KpuTepii oniiHloBaHHS pe3y/ibTATiB HABYAHHS

JleHHE BIIIIJICHHS 3a0yHe BIIIJIEHHS
Kinbkic Bun pobotu Kinpkic
Bua pobotu Tb Tb
6amiB OautiB
Moayas 1
Po3paxyHkoBe 3aBiaHHS,
T1 11
nabopaTopHa poOoTa
JlaboparopHa po0ora,
3M1 | T2 | Po3paxyHKoBe 3aBHaHHs 5 KOHTpOJIbHA poboTa 1 30
Po3paxyHkoBe 3aBiaHHS,
T3 11
nabopaTopHa poboTa
T4 | JlabopatopHa poboTta 6
T5 | Po3paxyHKkoBe 3aB/laHHS 5
M2 | Té Po3paxyHkoBe 3aBiaHHS, 11 JlaboparopHa po0oTa, 30
nabopaTopHa poboTa KOHTpOJIbHA po0OoTa 2
T7 | Po3paxyHKoBe 3aB/laHHS 5
T8 | JJaboparopHa poboTa 6
IlincymxoBuit Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100

Hlkauaa ouinoBanus: Hanionajabua ta ECTS

Cyma banis 32 Bl O1iHKa 3a HaI[iIOHAJILHOIO
BUJIM HABYAJIHHOT Ouinka ECTS
) : HIKAJIOK0
USITBHOCTI
90-100 A BIIMIHHO
82-89 B
74-81 C Aobpe
64-73 D .
50-63 5 3a70BIJILHO
35.59 EX HE3aI0BIIBHO 3 MOKIIMBICTIO
MOBTOPHOTO CKIIAJIaHHS
HE3aI0BIIBHO 3 000B’I3KOBUM
0-34 F MMOBTOPHUM BUBUYEHHSM
TUCIUILTIHU
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9. 3aco0n HaBYaHHSHA
1. OnopHuii KOHCIIEKT JIEKI[if 3 AUCIUILTIHU B €IEKTPOHHOMY BapiaHTi.
2. MeroauyHi BKa3iBKH Ta 3aBAaHHS 10 BUKOHAHHS 1HAMBIyalbHHUX Ta J1a00OpaTOpHUX poOiT

3 IUCLUUIUTIHU B €JIEKTPOHHOMY BapiaHTi.

10.

11.

12.

13.

14.

15.

16.
17.

3. JIaboparopii 3 y400BUM 00JIaTHAHHSIM.
4. HaB4asibH1 MOCIOHUKY JJIs 1HIMBIyaIbHOI pOOOTH CTYICHTIB 3 Kypcy (Di3uKH.
5. JIekuiifHi 1eMOHCTpaIlii.

10. PexomenaoBaHi q:kepesia ingopmanii
OcHoBHa JliTepaTypa

Kyuepyk, 1. M., 3aransuuii kype ¢izuxu / I. M. Kyuepyk, 1. T. Topbauyk, I1. I1. JIynuk. - T. | —
K.:, Texnika”, 2001. — 536 c.
Kyuepyk, 1. M., 3aransamii kypc ¢izuku / I. M. Kyuepyk, 1. T. l'opbauyx, I1. I1. JIynuk. - 1. 111
—K.: ,Texnika”, 2001. — 536 c.
Hinyx, JI. JI. 3aranpHa ¢izuka : migpyunuk / JI JI. Higyx — Tepuonins: «[linpyuynuku i
nocioHuKM», 2020. — 464 c.

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

AToMHa Ta saepHa (i3uKa : HaBY. IMOCIOHUK : €IEKTPOH. BHJI. KOMOIH. BUKOpHUcTaHHs Ha DVD-
ROM /XK. 1O. Bypynina, H. O. HlamoBan [ta iH.]; MOH Vkpainu, HYK im. agmipana
Makaposa; 3a pea. mpod. O. O. Mouanosa. — Enextpon. nani. — Mukomnais : HYK, 2015.

Yomman, I1. I1. ®i3uka : nigpyunuk / I1. I1. Yonnan. — Kuis : Buma mk., 2004. — 567 c.

Bbypynina, XK. 0., Cnenianbna Teopist BintHocHOCTI. KBanToBa ontuka : HaBdy. [lociOHuk / XK.
1O. Bypynina, , O. O. I'aitia . Mukonais: HVK, 2011.

Mouanos, A. A. Kypc ¢usuku : yue6. mocodbue. B 2 1. T. 2 / A. A. Mouanos ; HYK um.
anmupana Makaposa. — Huxomnaes : HYK, 2008. — 384 c.

bymok, I'. ®@. Kypc ¢i3uku : HaBu. mociOHuk. OnTuka. Pi3nka aToMa 1 aTOMHOTO sjpa.
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