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BCTYII

Anomauis

Ilpoepama niocomosexu 6axanaspis cneyiarerocmi "142 Enepeemuune mawunodyoysanms'
nepeobauae micHy 83a€mo0il0 cmyO0eHmie ma GUNYCKHUKIB i3 3HAHHAM NPoYecis, wo 8i00Y8arOMbCs 6
eHep2emUYHUX YCMAaHo8Kax (MmypoiHax, KOmiax, napo2eHepamopax, ss0epHuUx peaKkmopax, HacoCHOMY
VCMAmMKY8AaHHI, KOMAPECOPaAx, X0N00UNbHUX MAUUHAX [ YCIMAHOBKAX, CUCMeMaX KOHOUYIIO8AHHS Md
oHcummesabe3nedents, menjosux Hacocax, meniogux 08USYHAX, MENO0OMIHHUX MA MeEXHON0IUHUX
anapamax). Tomy ompumanus 6azoeanux 3uamnv 3 Oucyuniinu "@izuxa 11", axa eusuaec 0cHOGHI
NOHAMMSA Ma 3AKOHU NPUPOOU, NPUHYUNU POOOMU eNeKMPOMACHIMHUX CUCTeM ma 0coOnu8ocmi
8NIUBY MO8 HA POOOMY NPUNAOIE, MEMOOU BUMIDIOBAHHS DIZUYHUX BEIUUUH € BACOMOIO CKIAO0BOI0
y nioeomosyi ¢ghaxisyis.

Jucyunnina "@izuxa Il" € Hegi0 eMHOW0 YACMUHON HOPMYBAHHS 3A2ATbHUX KOMNEHMHOCMEl )
Gopmi 3HamMHA ma po3yMIHHA NpeOMemHoi obnacmi ma po3yMiHHA NpoGecitHoi OisibHOCHI,
30amHOCmi 3aCMoCco8y8amu 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GYUMUCA | 080100i8amMU CYY4ACHUMU
SHaHHAMU. J{ucyuniina pospaxoeaHa Ha cmyoOeHmis, SKi Ompumanu 0a308i 3HAHHA 3 3A2ANbHO20
Kypcy ¢izuxu, Kypcey @izuxu (1), ximii ma euwoi mamemamuxu.

Knwuosi cnosa: ¢izuxa, ¢pizuuna eeruuuna, MmacHemusM, eieKmpocmamuxd, 0yoosa

!

mamepianis, 61aCMU8OCMI Mamepiauis.

Abstract

The program of training a bachelor on specialty " 142. Energy Engineering™ provides close
interaction of students and graduates with knowledge of the processes occurring in power plants
(turbines, boilers, steam generators, nuclear reactors, pumping equipment, compressors,
refrigeration machines and installations, air conditioning and air conditioning systems heat pumps,
heat engines, heat exchangers and process devices). Therefore, obtaining basic knowledge in the
discipline of "Physics II", which studies the basic concepts and laws of nature, principles of
electromagnetic systems and peculiarities of the influence of fields on the operation of 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 course is
designed for students who have acquired a basic knowledge of a general course in physics, physic
course (I), chemistry and higher mathematics.

Key words: physics, physical quantity, magnetism, electrostatics, properties of materials,

structure of materials.



IUC HABYAJBLHOI JUCIUILIIHA

XapakTepucTuKa
Tany3b 3HaHb, CHENiaTbHICTh | HABYAIBHOI JIUCIMILTIHA
HailimenyBaHHSI TOKa3HHKIB (ocBiTHS TIporpamMa), OCBITHIN JeHHA 3204HAa
piBeHb dbopma dbopma
HaBYaHHS | HaBYaHHS
KinbkicTb kpeauriB — 4 O06oB's13k0Ba

l'any3b 3HaHb

Monymnis — 1 Pik miaroroBku:
3MICTOBHX MOTYJTIE — 2 14 EnexktpuyHa 1HXKeHepis 1-ii 1-it
Enextponna agpeca PITH/I na caiiti Cemectp
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2-i1 2-1
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roaus — 120
g 15 ron. 4 rox.
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HAaBYAHHS: OCBiTHI# piBEHB: : ;
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nepumii(0aKkagaBpcbKHii)

- TOJI.

Bun koHTpOMIO: €K3aMeH

dopMa KOHTPOJIIO:

IIMCh

MOBa




2. MeTa BUBYEHHSI HABYAJIBLHOI JUCIUILTiHA
Po6oua mporpama HapuanpHOi nucruruiind "®i3zuka 1" ckimageHa BiAMOBITHO O OCBITHBO-

npodeciiHol mporpaM MiATOTOBKM  3700yBadiB  BHUINOi OCBITM CTymneHs OakanaBpa 3a
cnemianpHicTI0 142 — "Eneprermune mamumuoOyayBanHs". Jns OIIIl XomoawibHi MamuwHU 1
YCTaHOBKH JTUCIHILIIHA MA€E CTATYC HOPMATHBHOI.

Mertoro BuBUeHHS HaBuanbHOI nuctuiiiny "®izuka I1" € popmyBaHHs y CTyAEHTIB BiAMOBIAHO
110 OCBITHBO-TIPO(eciiHOT MporpamMu TaKMX KOMIIETEHTHOCTEH:

— 3K 4. 3nanHs Ta po3yMiHHS IPEAMETHOI 00J1acTi Ta pOo3yMiHHS TpodeciitHol MisUTbHOCTI;

— 3K 8. 3naTHiCTh BUATHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSAMU;

— @K 2. 37aTHicTh 3aCTOCOBYBATH CBOi 3HAHHS 1 pO3yMIHHS Ul BU3HAYCHHS, (POPMYITIOBaHHS
1 BUpIIIICHHS 1H)KEHEPHHUX 3aBJaHb 3 BUKOPUCTAHHIM METOIIB €JICKTPUYHOT 1HKEHEDIT;

— ®K 11.  3pmarHiCTh  BHKOPHCTOBYBAaTH  CTaHIApTHI ~ METOAWKH  IJIaHyBaHHS
eKCIIEpUMEHTAIbHUX ~ JOCITIJUKeHb, 3JiiCHIOBaTH OOpOOKYy Ta y3araJlbHEHHS pe3yJbTaTiB

€KCIIEpUMEHTY.

3. IlepenymoBH AJ1s1 BUBYCHHS JUCHUILIIHH

[lepeaymoBaMu Jijisl BUBYCHHS IUCIUILTIHM € OCHOBHI MOHATTS PaHillle BUBYCHOTO MIKIJIBHOTO
Kypcy (i3uku; JIesKi MOHATTS Ta 3aKOHH 3 KYPCiB MaTEMAaTHKHU Ta XiMii, a TAaKOXXK paHillleé BUBYCHA

mucuuiutina "Buma Mmatemaruka" — qudepeHiiaabHe 00UNCICHHS.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHs1 HaBYaNbHOI TUCHUIUIIHU Nependadae GopMyBaHHS Ta PO3BUTOK y CTYJEHTIB TaKUX
pe3ysbTaTiB HaBYaHHS:

—IIPH 1. 3HanHf 1 po3yMiHHS MaTeMaTUKH, (Ii3UKH, TEIUIOMACOOOMIHY, TEXHIYHOI
TEPMOJUHAMIKH, T1Ipora3oiuHaMiky, TpaHchopmallli (IepeTBOPEHHs) eHeprii, TEXHIYHOI MEXaHIKH,
KOHCTPYKIIHHUX MaTepialliB, CHCTEM aBTOMATH30BAaHOTO MPOEKTYBAaHHS CHEPreTHYHUX MAIWH Ha
piBHI, HEOOX1THOMY JUIsl JOCSTHEHHS pe3yJIbTaTiB OCBITHBOI IPOrpaMu;

—IIPH 3. Po3yMmiHHS MIMPOKOr0 MDKIUCHMIUTIHAPHOIO KOHTEKCTY clelialbHoCTI 142
Eneprernune MammHOOyyBaHHS,

—IIPH 10. IlnanyBatM 1 BHUKOHYBAaTHM €KCHEPUMEHTAJbHI JOCIIPKEHHS 3a JOMOMOIOI0
IHCTpYMEHTAJIbHUX 3ac0o0iB (BUMIPIOBAIBHUX TPWIIAJIiB), OIIIHIOBAaTH MOXHOKM NPOBEICHHA
JOCIII)KEHB, pobutu BHCHOBKH.



5. IlporpamMa HaBYaJIbHOI AU CHUIIIHA

Mogayas 1.

3microBuii Mmoayab 1. Teopis BigHOCHOCTI. TeroBe BunmpomiHtoBaHHs. KBaHTOBI ONITHYHI SBHIIA.

Tema 1.

Tema 2.

Tema 3.

OnTrka pyxomux cucteM. Teopis BigHocHOCTI EifHInTeiHA.

[ocrifiHicTs MBHAKOCTI CBiTIAa Yy PI3HUX iHEpLialbHUX CHCTEMax Biiky (mOCTyJaTH
Eitnmreiina). [leperBopenns Jlopenma. PenmstuBicTchbka 3MiHAa MOBXHH Ta TPOMDKKIB dacy.
PensTuBicTCHKI 3aKOHM AOAaBaHHA MBHUAKOCTEH. [IOHATTS TpoO PENATHBICTCHKY MeXaHiKy. 3aKOH
3MIHHM MacH 3i IIBUJIKICTIO Ta B3aEMO3B'SI30K MacH Ta €Heprii.

Jliteparypa: [1] Po3gin 8. §8.1; §8.2; 8.3. [4] §99; 100.

TerioBe BUIIPOMIHIOBAHHS.

TennoBe BUMPOMiHIOBaHHS cepe] iIHIIMX THITIIB BUMPOMiHIOBaHHS. PiBHOBa)KHE BUIIPOMiHIOBAHHSL.
BumnpominioBanbHa Ta TOTJIMHAIbHA 3AaTHICT. AOCONIOTHO 4YOpHE Tino. BuBemeHHs 3akoHY
Kipxroga. 3akon Credana-bonmpimana. 3akoH 3wmimeHHs Buna. Posmoxinm eHeprii y cmekTpi
abcomroTHO YopHOTO Tina. KBaHTOBa rimore3a Ta Gpopmymna [lranka.

Jliteparypa: [1] Po3ain 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

®oroenexTpuunmii edext. Tuck cBitna. Edpexr Komnrona.

doroenekTpuuHUil epekT Ta 3acobu ioro cmnocTtepexkeHHA. OCHOBHI 3akoHU (oToedeKTy.
Pipusinns Eitnmreiina. ®@oroenemenTr. @OTOMHOKHUKY Ta iXHE 3acTocyBaHHs. @oToHu. Maca Ta
iMmnynsc Qortona. [ochinu Jlebemera miomo icHyBaHHS THUCKY cBiTia. EnekTpomarHiTHe Ta
KOPITYCKYIISIpHE TTOSICHEHHS THCKY cBiTia. Epext KomrTona Ta ioro Teopis.

Jlireparypa: [1] Pozmin 11 §11.1; §11.2; 11.3; 11.4; 10.2. [4] §108, 111, 109, 110.

3micToBuii Moayab 2. Dizuka aTomiB Ta MosieKyJl. Di3uka aTOMHOTO siipa Ta eeMEHTapHUX YaCTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enextponna obomonka aromy Ta Teopist bopa.

Crucnuii HapuC PO3BUTKY YSABJICHHS PO CTPYKTypy atomiB. Jociin Pezepdopna mo poscitoBaHHIO
HIBUJKUX 3apsDKEHUX YaCcTHHOK. fnepHa mozpens aTtomy. HecnmpoMOXKHICTH KIACH4YHOI Teopil
atomy. [Tocrymatu Bopa. JIMCKpeTHICTh €HEpPreTUYHUX PiBHIB atomiB. [loxomkeHHS JiHIAYaTHX
CHEKTpiB. ATOM BOJHIO Ta oro crekTp B Teopii bopa. 3arpyanenns teopii bopa.

Jlireparypa: [1] Po3min 13,10,12 §10.2; 13.1; 12.1; 12.2; 12.3; 12.4. [4] §113, 114, 115, 117.

EneMeHTH KBaHTOBOI MEXAHIKH.

lNinote3a nme-bpoitna. CriBBigHOIIEHHST HEBU3HAYEHOCTEH. XBUIbOBA (DYHKIIiS Ta ii CTATUCTHYHUI
3mict. PiBasiHHs LIpenuHrepa ta fioro 3actocyBaHHs 10 "eNeKTpoHy B AmuKy". KBaHTOBI uncia.
Jliteparypa: [1] Po3min 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 119.

[NepiognyHa cucTemMa eIeMEeHTIB Ta CIIEKTPH. B3aeMois aToMiB Ta MOJIEKYII.

[puranun Ilayni. Posmoxin enexrponiB y atomi. llepiognuHa cucrema enemeHTiB MeHzeneeBa.
PentreniBebki mpomeHi. CyibHilM Ta XapaKTEPUCTHYHUH CIIEKTPHU. 3aKoH Mo3iti.

Jliteparypa: [1] Pozmin 13 §13.12. [4] §120, 121, 123, 124.

Cknan atoMHOTO Aapa. ['aMma-ipomMeHi Ta HEHTPOHH.

I3orormu. CknagoBi uacTHM  aToMHOro  sapa. OCHOBHI — XapakTepUCTUKH  HYKIIOHIB.
B3aemoneperBopenns HykioniB. Helitpuno. IloxomkeHHs o-poMeHiB. Bzaemolis HYyKJIOHIB.
VsBieHHs 1po siAepHi cuiu. PajioakTHBHE BUIPOMIHIOBaHHs. 3aKOH pajlioaKTUBHOTO pO3Maly.
3aKoHHM 3MIIIEHHS TPH Po3Majii. 3aKOHOMIPHOCTI O-po3may.

Jliteparypa: [1] Pozmin 15§15.4; §15.5; 15.9; 15.10; 15.11; 15.5; 15.14; 15.15; 15.16; 15.18; 15.19.
[4] §126, 128, 130, 131, 129, 133, 134.

SAnepHi peakuii. EnemenTapHi yacTHHKH.

OcHoBHi Tunu sgepHux peakuid. Iltyuyna panpioaktuBHicTe. PoGota moapysxoks Kropi.
PagioakTuBHI i30TOmM Ta X 3acTocyBaHHS y MHUpHMX wiisx. Peakuii posminenns. Jlanmrorosa
peakmis. KoedirienT posmHOoxkeHHs. Kputuuni posmipu. OCHOBHI BiJIOMOCTI IpO  SJEpHY
eHepretuky. Peakuis cuntesy. [Ipobnema kepoBaHUX TEPMOSICPHUX PEaKIIii.

Jliteparypa: [1] Po3gin 16 §16.1; 16.2; 16.3; 16.4; §16.5. [4] §132, 135.



TeMaTH4YHMIT IIaH HABYAJILHOI AUCIHUILTIHA

Kinekicts roany
neHHa hopma 3ao4yHa hopma
y y TOMY 9HCI y y TOMY YHCTi
Has3Bu 3MiCTOBUX MOJYIIB 1 TEM ¢ el € c

b 1 1 b 1 1

ol 1 | al H| | ol 1| a| H| |

r 6| n p r 6| n p

0 0

Moayas 1
3micToBuii MoayJb 1. Teopis BizHocHOCTI. TemnoBe BUPOMiHIOBaHHS.
KBanTOBI OIITHYHI SIBUIIA.
T.eMa 1. OH”.FI/IIEa PYXOMHX CHCTEM. Teopist 150212121 -1ol15/111111-112
BiHOCHOCTI EMHINITEMHA.
Tema 2. TerioBe BUNPOMiHIOBAHHS. 15222 |-]19|15|-|-1]-1]-115
Tema 3. ®otoenekrpuunnii egext. THUCK CBITIA. 151212020 -l9l15/11111/- 12
Edexr Komnrona.
Pa3om 3a 3micToBuUM Moaysem 1 456 |6 | 6| -127145|2 |2 | 2] - |39
3microBuii Moayab 2. ®i3zuka aToMiB Ta MoJieKyJ1. Di3uka aTOMHOTO spa
Ta €JIeMEHTapPHUX YACTUHOK.

Tema 4. EnextpoHHa 000JI0HKA aTOMY Ta TEOpis 16 2ol2121-l9l1al1!-111-I12
Bopa.
Tewma 5. EneMeHTH KBaHTOBOT MEXaHIKH. 62 (2|2 |-19(14(1|1|-|- |12
Tema 6. Heplonnqga CHCTEMA EJIEMEHTIB Ta 16 ol2121-110l150-111-1-112
crieKTpH. B3aeMoiist aTOMiB Ta MOJIEKYI.
TeMav7. Cknan atoMHOro siipa. 'aMmma-npomeHi 15 ol212|-l10l15] - 11214
Ta HEUTPOHH.
Tewma 8. fAnepni peaxuii. Enemenrapui wvactuaku, (12| 1 | 1| 1| - (10117 - | - | - | - |17
Pa3om 3a 3micToBHM MoayJieM 2 75191919 |-148|75|2 2|2 -69
Ycboro roaun 102 1511515 - 751120l 4 | 4 | 4 | - |108




Temu NPAKTHYIHHX 3aHATH

KinpkicTs rogun

Ne
3/m Hasga Tevn Jlenna 3aoyHa
dbopma dbopma
Moayas 1
3micToBuii Moay.b 1. Teopis BinHocHOCTI. TenoBe BUPOMiHIOBAHHS.
KBanToBi orrTruHi ABUANIA.
1 Teopist BIAHOCHOCT!. 2
2 | 3aKOHU TEIJIOBOTO BUIIPOMIHIOBAHHSI. 2 2
3 doroedekt. XapakTepucTHKH (POTOHA K YaCTUHKU. THCK 5
ceitina. Ebexkr Komnrona.
Bceboro 3a 3micToBuit moayJsb 1 6 2
3micToBuii Moayb 2. Dizuka atoMiB Ta MoJeKyll. Di3uka aTOMHOTO spa
Ta eJIEMEHTapPHUX YaCTHHOK.
4 Atom bopa. 2
5 PeHTreHiBChKi MPOMEHI. 2
6 OCHQBH KBaHTOBOT MEXaHIKH. BeKTopHa MOJIEIIb aTOMY. 9 9
[TepioguyHa cucTeMa €JIEMCHTIB.
7 PanioakTuBHE BUITPOMIHIOBAHHS. 2
8 SnepHi peakii. EnemeHTapHi 4aCTUHKH. 1
Bceboro 3a 3micToBuHil MoayJIb 2 9 2
Pazom 15 4




Temu 1a00paTOPHHUX 3aHATH

JIaGopatopHi poOOTH BUKOHYIOTHCSI CTYJE€HTaMH 3T1IHO 1HAMBITyadbHOTO rpadiky y 00’ emi,
IO BiJNOBia€ TEMAaTUYHOMY IUIAHY AWCHUIUIIHU, y PO3PaxyHKy MO 2 TOIUHH Ha PoOOTY s

NeHHOi (hOpMU HAaBYAHHS.

Ne
Ha3spa temu
3/1
Mopyas 1

A-1 Busnauenns cranoi PigOepra i3 cocTepeskeHHS CIIEKTPiB aTOMHOTO BOJHIO (cepii banbmepa).

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

A-3 Busnauenns cranoi Credana-bosbimana.

A-4 ExcnepumenTanbsHa nepeBipka 3akony Credana-bonbsmana.

A-5 BuBueHHs 30BHIIIHBOTO (HOTOCPEKTY.

A-6 BuBuenns xoedinienTa mormuHaHHS ©-IPOMEHIB PEYOBHUHOIO.

A-7 BusHaueHHs akTUBHOCTI, Nepioly HamiBpO3May Ta CTajlol po3Nnany padioaKTUBHOI pEUOBHHU.

A-8 BuBuenns nudpakuii cBiTIa 38 JOIOMOTOI0 T'a30BOTO JIa3epa.

0-1 BuBueHHS 3a/1e)KHOCTI TOKA3HUKA 3aJIOMJICHHS PiAMHY BiJl TEMIEpaTypH.

0-2 JlocnipkeHHsT CHEeKTPiB MOTIMHAHHSA PiIUH 32 J0TIOMOT 010 (JOTOMETpA.

0-3 BusHauenHs pajiiyca KpUBHHH JIIH3H 3a IOTIOMOTOF0 Kijellb HeioToHa.

0-4 BusHaueHHS TOBKUHH CBITIOBOT XBUIII 32 IOTIOMOTOI0 JTU(PPAKIIIHOT pEeIIiTKH.

0-5 JochimkeHHs 3alIe)KHOCT] MOKa3HUKA 3aJIOMIICHHS TTOBITPA BiJ 3MiHU THCKY iHTEphEpOMETpOM
UTP-1.

0-6 Bu3HaueHHs KOHIEHTpaLil pO3UMHIB 1 OKa3HUKA 3JIOMJICHHS! PO3YMHEHO] PEUYOBHHH 32
JIOTIOMOT 010 iHTEpdepomeTpa.

0-7 OTpuMaHHS 1 JOCTIJPKEHHS MOJISIPU30BAHOTO CBITIIA Ta BU3HAYCHHS KOHIIEHTPAIIil PO3YHHY
caxapuMeTpOM.

08 JlocipkeHHsT CIIEKTPIB MPOIYCKaHHs CBITIOQPUILTPIB 32 IOTIOMOT'0I0 YHIBEPCATLHOTO
MOHOXpomaropa YM-2.

0-9 BusnaueHHs KOHCTaHTH (HOTONPYKHOCTI.

10



Camocriiina po6ora

CamocriitHa pobOora Tmepeadavae MIATOTOBKY [0 JICKIIHHUX Ta NPAKTHUYHUX 3aHATH;
caMOCTiiiHE TIOTJIMOJICHHST 3HAHHSA 3a TEeMaMH JUCUMIUIIHM, IiJArOTOBKY, O(GOpPMIICHHS Ta
pO3paxyHOK JIa0OpaTOpHUX POOIT; BUKOHAHHS PO3PAXyHKOBUX pPOOIT; MIATOTOBKY JI0 JIBOX
MOTOYHHUX MOJIYJIBHUX KOHTPOJIIB; MIATOTOBKY 0 €K3aMEHY.

3aB1aHHs JJI CAMOCTIHHOI podoTH

KinbkicTs
Ne TOJIMH
3/m Bun poboru lenna 3aouHa
dhopma dhopma
Moayas 1
3micToBuii Moay.b 1. Teopis BinHOcHOCTI. TenoBe BUMPOMiHIOBAHHS.
KBanToBi orrTruHi ABUANIA.

1 [TinroroBka 0 JIEKIliH 5 8
2 | IligroroBka /10 1a00paTOPHUX POOIT 4 8
3 | IlizroroBka 10 MpakKTHYHUX pOOIT 4 8
4 Bukonanus P3 14 15

Bceboro 3a 3micToBuii MmoayJsb 1 27 39

3microBuii MoayJsb 2. dizuka atoMiB Ta MoJeKyll. Di3uka aTOMHOTO spa
Ta CJICMEHTAPHUX YaCTHHOK.

1 [TinroroBKa 0 JIEKIliH 8 14
2 | IligroroBka /10 1a00paTOPHUX POOIT 6 10
3 [TinroroBka A0 MPaKTUYHUX POOIT 6 10
4 Buxonanns P3 16 15
5 [TinroToBKa 10 €K3aMEHY 12 20

Bceboro 3a 3micToBuil MoayJb 2 48 69

Pa3zom 75 108

Po3paxyHkoBi 3aB1aHHs
Po3paxyHKoOBI 3aBJlaHHSI BUKOHYIOTbCSI CTYJIEHTaMU 3TIHO 1HAMBIAYyaJIbHOTO BapiaHTy, AKUI

BIJINIOBIJIa€ MOPSIKOBOMY HOMEpY 31 CIIMCKY B JKypHaii, B 00’emi 5 3ajad 3 BIJMOBIIHUX TeM

3aHATTS.
Ne Hasga Kirp-
3/1-[ KICTb
6aiB
Moayas 1
3micToBuii MoayJb 1. Teopis BizHOCHOCTI. TenoBe BUPOMiHIOBaHHS.
KBanTOBI ONTHYHI sIBUIIIA.
1 | Teopist BIAHOCHOCTI. 5
2 | 3aKOHM TEIIOBOTO BUIIPOMIHIOBAHHS. 5
3 dotoedekT. XapakTepucTuku (GOTOHA K YaCTUHKH. THCK cBiTia. EQext 5
Komnrona.
3micToBuii MoayJib 2. dizuka aToMiB Ta MosIeKy1. Di3uka aTOMHOTO Spa
Ta €JIEMEHTapPHUX YACTUHOK.
4 | Atom bopa. PenTreniBcpki mpoMeHi. 5
5 OcHoBH F(BaHTOBO'l' MexaHiku. BektopHa mozaens atomy. [lepionnyuna cucrema 5
€JIEMEHTIB.
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6 | di3uka spa. 5)
Bceboro 3a Moy 1 30

6. MeTo1u HABYAHHS, 32CO0U JIarHOCTUKH Pe3yJIbTATIB HABYAHHS Ta METOAM iX JIeMOHCTPY-
BaHHSI.

VY mporieci OCBOEHHS TUCIUILIIHU 3100yBayd Mae:

— BUKOHATH M'SITh OKPEMHUX 3aBJlaHb Ha JJa0OpaTOpHOMY OOJIaIHAHHI 3TiTHO 1HIUBIIyaIbHOTO
rpadiky BHKOHaHHS JjabopaTOpHUX poOIT, O(GOPMUTH TMAaNEepOBUN aAHATITUYHUN 3BIT Yy
BiJITIOBITHOCTI /IO IIMX 3aBJaHb Ta MPEICTABUTH HA PO3TJISJ BHKJIANAdy, SKUW OLIHIOE BUKOHAHHS
KO>KHOT pOoOOTH Ta Ha OCHOBI YCHHX BIJNOBiZIel BH3HAYa€ piBeHb PO3YMIHHS BHKOHAHOI po0OTH,
TOOTO 1i 3aXHCT;

— BUKOHAaTH 6 pO3PaxyHKOBUX 3aBJaHb 3TiHO CBOTO BapiaHTy; O(GOPMHUTU MaNepOBHii
PO3paxyHOK 3a/ad Ta MPEACTaBUTH HA PO3TJISLA BHKIANAdy, SKAW OI[IHIOE BUKOHAHHS KOXHOI
poOOTH Ta Ha OCHOBI YCHHX BIINOBiZCH BU3HAYa€ PIBEHb PO3YMIHHS BHKOHAHOI POOOTH, TOOTO ii
3aXMHCT;

— CKJIACTH €K3aMEH Yy BWIJIAJI MHCBMOBOIO IMiJICYMKOBOTO MOJYJIBHOTO KOHTPOJIBHOTO
3ax0/y, SIKM BKJIIOUa€ B ceOe TECTOBI 3aBJaHHA 3 TEOPCTUYHHUX 3HAHb Ta BHPIIICHHS TPHOX
NPAaKTUYHHX 33124, Ha MITOTOBKY HaaeThest 80 XBUIIHH.

7. ®opMHU MOTOYHOIO TA MiACYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS cTy/IeHTa OWiHIOIThCA 3a 100-0aIbHOI0 CHCTEMOI0 YHIBEPCUTETY.

[TincymKoBa OIliHKa HABYAJHHOTO KypCy BKJIIOYa€e B ce0Oe OLIHKM 3 TOTOYHOTO KOHTPOIIIO i
OLIIHKU 3aKJIFOYHOIO €K3aMeHY. Y KO)KHOTO KOMIIOHEHTAa CBOsI 4aCTKa B 3arajbHiil CHUCTEMI OLIIHOK.
Y NOpoMIKHUX OILIHKaX CTyAeHT Moxe HaOpatu 60 OamiB. [luToma Bara 3aKJIFOUHOTO ICIIUTY B
3aranbHii cuctemi omiHok — 40 6aniB. [IpaBo 37aBaTH 3aKIIOUHUIN ICIUT JAETHCS CTYNEHTY, SIKIH 3
ypaxyBaHHSIM MaKCHUMaJbHHUX OaJliB MPOMIXXKHMX OLIIHOK HaOupae He MeHue 40 Gainis. [lincymkoBa
OLIIHKAa HaBYAJIBHOI'O KYPCY € CYMOIO MPOMDKHHX OLIIHOK 1 OLIIHKH €K3aMEHY.

[ToTouHMI KOHTpOJIb INependadae OLIHIOBAHHS TEOPETHUYHOI MiATOTOBKU 3100yBauiB BHIIOI
OCBITM 13 3a3Hau€HOI TeMH Ta HAOyTUX MpPAKTUUYHHUX HABUYOK Il Yac BUKOHAHHS 3aBJaHb
nabopaTOPHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAJIILHOTO KYpCY MOXKIIMBO TUIBKHU MICHS TOCSITHEHHS pe3yJbTaTiB,
3amnmanHoBanux PITH/I, mo BupakaeTbcs B OHIN 3 MO3UTHUBHUX OIIHOK, MEpendadeHux YMHHUM
3aKOHOJIaBCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJIBHOI JiSlJILHOCTI CTYAEHTIB Ta IX OL[iHIOBAHHS
Kpurepii oniHIOBaHHSI BUKOHAHHS JIA0OPATOPHUX POOIT

3100yBay Ma€ BHKOHATH I 'STh Ja0OpaTOpPHUX pOOIT 3TiHO I1HAMBIAYyaJbHOTO Tpadiky.
Koxna maGoparopna po6ota (JI/p) omiHO€ThCS MakcuMyM y 6 OaniB. 3arajioMm 3a JabopaTopHi
poOoTH MOkHA OTpuMaTH MakcumyM 30 GariBs.

| J/p ‘ Kpwurepii oniHoBaHHA
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Pobota BukoHaHa y BcTaHOBJICHUH TepMiH. BukoHaHa caMocTiiiHO, 4iTKO cOpMyNIbOBaHI Lii,
3aBIaHHS Ta TIMOTE3a JOCTIKEHb. 3aCTOCOBYBAIIUCS KOPEKTHI MeTOaM OOpOOKH OTpHMAaHHUX
pe3yabTaTiB. Y BHCHOBKAax NpOBEJCHa KOPEKTHA iHTepHpeTamis pe3yibraTiB. Hamani moBHi
yCHI BiATOBiAI Ha 3amWTaHHA (3TTHO METOAWYHHUX BKa3iBOK) CTOCOBHO TEOPETUYHHX OCHOB
poboTwu.

Pobota BukoHaHa y BCTaHOBJIEHUH TepMiH. BukoHaHa caMocTiiiHO, 4iTKO cOpMyNIbOBaHI i,
3aBJIaHHs. 3aCTOCOBYBAJIUCS KOPEKTHI METOIU OOPOOKH OTpUMaHUX pe3yabTaTiB. Y BUCHOBKAX
MpoBeleHa KOpeKTHa iHTeprpeTalis pe3yabTariB. HagaHi MOBHI yCcHI BiAMOBiAlI Ha 3allUTaHHS
(3rigHO METOIUYHUX BKA3iBOK) CTOCOBHO TEOPETHUYHUX OCHOB pOOOTH.

Pobora BukoHaHa y BcTaHOBIIEHUH TepMiH. BukoHaHa camocTiitHO. 3aCTOCOBYBAIINCS KOPEKTHI
MeToAH OOpOOKH OTPHUMaHUX Pe3yJbTaTiB. Y BHCHOBKax IpOBEJCHa KOpEKTHa IHTepHpeTalis
pesynbraTiB. HamaHi HEMmoBHI yCHI BiANOBi/I Ha 3amuTaHHS (3TiJHO METOAWYHHX BKa3iBOK)
CTOCOBHO TEOPETHYHHX OCHOB pOOOTH.

PoGota BukoHaHa y BcTaHOBIeHHH TepMiH. CTyZACHT BUKOHYE J1a00paTOpHy pOOOTY 3TiJHO 3
THCTPYKITIEIO; B IIIOMY IPaBUIBHO CKJIAIA€E 3BIT Ta pOOUTH BUCHOBKH. CTY/IEHT BiMOBISETHCS
HaJaBaTH BiJIIOBiJIi HA YCHI 3alIMTaHHS.

Po6ota BUKOHAaHA 3 IOPYIICHHSIM BCTAHOBIIEHUX TepMiHiB. CTyI€HT BUKOHYE J1a00paToOpHY
po0OTY 3riHO 3 IHCTPYKIII€IO; CKIAICHUH 3BIT MICTHTh HETOYHOCT] Y BUCHOBKAX Ta MTOMHUIIKH.
Hanani HenoBHI yCHI BIMOBIII HA 3aIIUTaHHS (3T1IHO METOJIMYHUX BKA31BOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

Po6ota BuKkoHaHa 3 TOPYIIEHHSM BCTAaHOBIIEHUX TepMiHiB. CTyJ€HT BUKOHYE JTa0OpaTOPHY i
KEepIBHUIITBOM BHKJIaJa4a; CKJIAJCHHI 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKAX Ta IIOMUJIKH.
CryneHT BiIMOBIISIETHCS Ha/IaBaTH BiATIOBII HA YCHI 3allUTaHHS.

Po6ota He BukoHyBanacs

Maxcumanvna oyinka cmyoenma 3a Oanuti Komnowenm npoepamu 30 6anie (5 podim no 6
6anis).

Kpurepii oniHIOBaHHSI BHKOHAHHSI PO3PAaXyHKOBHX 3aBJaHb (A1eHHA (popma)

3n00yBay J1eHHOi (OpMHM HaBYaHHS Ma€ BHMKOHATH WIICTh PO3PAaXyHKOBHX 3aBAaHb, IO
HapaxoBYyIOTh B €001 5 3aaad, 3riiHO iHIUBIAyanbHOro rpadiky. KoxkHa po3paxyHKOBe 3aBIaHHS

(P/3) omiHroeTbcst MakcuMyMm y 5 OaniB. 3arajoM 3a po3paxyHKOBI 3aBIaHHS MOKHA OTpUMaTH

MakcuMyMm 30 Oais.

P/3 Kpurepii oniHioBaHH#A

Po6ota BukoHaHa y BcTaHOBIeHHH TepMiH. CTYJICHT caMOCTIHO BH3HAYAE THIT 33/1a4i 1

5 pauioHaIbHO po3B’sA3ye ii. Moske po3B’sa3yBaTu KOMOIHOBaHI 3a1ad4i. 3BIT BiANOBigae
BCTaHOBJICHUM BUMOTaM.

4 PoGota BuKkoHaHa y BcTaHOBIEHUN TepMiH. CTYAEHT pauioHalbHO po3B’sa3ye 3anadi. Moxe
pO3B’s13yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BiJTIOBIJa€ BCTAHOBJICHUM BHMOT'aM.
Po6ota BUKOHaHA 3 TOPYIIEHHSIM BCTAHOBIIEHUX TepMiHiB. CTy/I€HT HAaBOJUTH MOTPiOHI

3 dhopmyin. Po3p’s3ye 3a1auy KOPUCTYHOUNCH AIrOpUTMOM. CKITaJIcHH#H 3BIT MiCTUTh
HETOYHOCTi Y BUCHOBKAaX Ta HOMHJIKH

5 Pobota BuKOHaHA 3 MOPYIIEHHSIM BCTAaHOBJIEHHX TepPMiHiB. CTyI€HT HAaBOJUTDH NOTPiOHI
(dhopmynu. Po3B’s3ye 3a1auy 3 MOMIITKAMU.

1 CTyZIeHT cKkilafiae CKOpOueHY YMOBY 3ajiadi, poOUTh 00UHCIIEHHS JIUIIE 32 TOTOBOIO
(hopmyioro.

0 CryIeHT He PO3B’s3ye 3a1aui.
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Maxcumanvra oyinka cmyoenma 3a 0anuti Komnornenm npoepamu 30 6anie (6 pooim no 5
oanis).

Kpurepii oniHioBaHHSI BAKOHAHHSI KOHTPOJIbHUX 3aBIaHb (3204HAa (popMa)

CTyaeHTH 3a04HOTO BIJJIUICHHS BHUKOHYIOTH JIBI KOHTpoJibHI pobotu (K/p) 3rigHO
1HIUBIIyaJIBHOTO BapiaHTYy, KU BIAMOBIIA€ MOPSIKOBOMY HOMEPY 31 CIIHCKY Y )KypHaii, B 00’ emi

12 3amad 3 BIAMOBITHUX TEM 3aHATTS HA OJIHY KOHTPOIBHY POOOTY.

K/p KpuTepii oniHioBaHH#A
Po6ota BukonaHa y BctaHoBiieHH TepMiH. CTyJeHT CaMOCTIHHO BU3HAYA€E THII 33/1a4i 1
24 pamtioHa’IbHO po3B’s3ye ii. Moe po3B’s3yBaT KOMOIHOBaHI 3a7a4i. 3BIiT BiANOBiAa€E

BCTAHOBJICHUM BHMOTI'aM.

20 Poborta BukonaHa y BcTaHOBIeHH TepMiH. CTyIEHT parioHaIbHO po3B’sA3ye 3amaui. Moxke
B’sA3yBaTH KOMOIHOBAHI 3a/1a4i. 3BIT BIAIIOBITA€ BCTAHOBJICHNM BUMOTaM.
03B’ s13yBa OMOIHOBaHI 3a1a4i. 3BIT BIAMOBIAA€ BCTAHOBIIE ora

Po6oTta BuKOHaHA 3 TOPYIIEHHSM BCTAaHOBIIEHUX TepMiHiB. CTyJeHT HAaBOAUTH MOTPiOHI
16 ¢dopmynu. Po3B’s3ye 3a1auy KOPUCTYIOUHCH anropuTMoM. CKIIaJIeHU 3BIiT MICTUTb
HeTO‘IHOCTi Y BUCHOBKAx Ta NOMHWJIKH

8 Pobora BHKOHaHA 3 TOPYIIEHHSM BCTaHOBJICHUX TepMiHiB. CTyIeHT HAaBOJUTh HOTPiOHI
¢dopmynu. Po3p’s3ye 3a1ady 3 MOMHIIKAMHU.

4 CryneHT ckiazae CKOpOUeHY YMOBY 3a/1a4i, pOOUTH 00UYHCIIEHHS JIUIIE 38 TOTOBOIO
dhopmyIoro.

0 CryneHT He po3B’A3ye 3aaadi.

Maxcumanvha oyinka cmyoenma 3a 0anuil Komnonenm npozpamu 48 6anie (2 pobomu no 24
banu).

KpuTepii ouiHIOBaHHA eK3aMeHYy.

3n100yBay Mae BIJMOBICTH Ha II'SITh TECTOBHUX 3aBJaHb 3 TEOPETHMYHHMX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BUPIIIUTU TPU NpakTUyHi 3amadi. KokHa BIANOBIAL HAa TECTOBI 3aBJAHHS
OLIIHIOETHCSI MAKCUMYM Y 2 0aiB, BUPILIEHHS KOXKHOI MpakTU4HOi 3a1a4i — y 10 GaniB. 3aranom 3a
€K3aMEH MO)KHa oTpuMaTH MakcumyM 40 Oaris.

Binnmosian Ha

. Kpurepii oniHIOBaHHSI HA eK3aMeHi
TECTOBI NUTAHHA

2 BinmoBinp Hagana mpaBribHA 3 YiTKUM MOSICHEHHSIM.
1 BinmoBiap nmpaBuiibHa, ane 0e3 TOSICHEHHS.
0 BinmoBinp He HamaHa B3arasi abo HelpaBUIIbHA.

Maxcumanvha oyinka cmyoenma 3a 8i0nosiov na ycui numanns 10 b6anie (5 numans

no 2 banu).
Pimenns
MPAKTHYHOI Kpurepii oniHlOBaHHSI Ha eK3aMeHi
3amavi
PimenHs mpencraBieHe NMOBHE, KOPEKTHE, 3 YITKUMH MAaTIOHKOM Ta TOSCHEHHSIMH,
10 MPaBWJILHO BHKOHAHO TIEPEBEACHHS OAMHHUIL po3MipHocti B Cl, BiAmoBiab

IIpaBuJibHA, IPAaBUJIbHO BUKOHAHO JOBCACHHS pO3MipHOCTi (biSI/I‘lHOI BCJIIMYHHU.
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Pimenns mpencraBicHe NMOBHE, KOPEKTHE, 3 YITKUMHU MAJIOHKOM Ta MOSICHEHHSIMH,
MPaBUJILHO BUKOHAHO TIEPEBEACHHS OMWHUIB po3MipHocTi B CI, BigmoBigm
MPaBWIbHA, HEMTPABWILHO BUKOHAHO JOBEJCHHS PO3MIPHOCTI (hi3MYHOI BEJTMUHHHU.

Pimenns mpezncraBineHe y BUTISAAI (OpMyT, MPABHUIBHO BUKOPHUCTAHHX, 3 ITKUMHU
MAaJIIOHKOM, ajie 0e3 IMOsSCHEHb, BiIOBI AL IPaBIIIbHA.

PimenHs mpejicraBicHe MOBHE, 3 HEYITKMM MAJIFOHKOM Ta TOSICHCHHSIMU, OJUHHIIb
PO3MIpPHOCTI TIPaBWJILHO BHKOHaHO TepeBeAcHHS B Cl, BiAMOBimb NMpaBWibHA, HE
BHKOHAHO JOBEICHHS PO3MipHOCTI (Pi3WIHOT BEITMUNHH.

PimenHs mnpencramBieHe TMOBHE, KOPEKTHE, 3 YITKUMHU IMOSICHCHHSMH, BiJllIOBi/Ib
HEeNpaBUIbHA Y 3B'I3KY 13 MOMHUIIKaMH IPY BUKOHAHHI PO3PaXyHKIB.

Pimenns mpencraBieHe y BHUIILIAI (OpPMYyN, MPaBUIHLHO BHUKOPWUCTAHHX, aine 0e3
MOSICHCHb, BIJIMOBIZb HEMpaBUIbHA Yy 3B'S3KY 13 MOMIWIKAMH TpU BUKOHAHHI
PO3paxyHKiB.

PimenHns npexacraBieHe y BUMIIAA GopMyll, OifbII HIXK HAMOJOBHHY, HE MPaBHILHO
BUKOHaHO niepeBenieHHs B Cl, BiAMOBiAb HeMpaBUiIbHA.

PimenHs mpencTraBieHe HETMOBHE y BUTIAAI (OpPMyNn 3 HEYITKHM TIOSCHEHHSM,
MpaBWJIbHA BIAMOBIIbL BiJICYTHSI.

PimmenHst mpencTtaBneHe HEMmoOBHE, OUTbII HIK HAMOJIIOBHHY, NMpaBWJIbHA BiAIMOBIIb
BiJICYTHSI.

Pimenns He npencTaBieHe B3arajii abo HEMOBHE, MEHII Hi>K HAITOJIOBHHY.

Maxcumanvua oyinka cmyoenma 3a 3a0aui 30 6anis (3 3a0aui no 10 danis).

®opMa KOHTPOJIIO MakcumajibHa KIbKiCTh 0aJ1iB
Henna popma 3aouna popma
BuxonaHHs po3paxyHKOBUX 3aBJaHb 6x5 = 30 6anm 2x24 = 48 GaniB
Bukonanss nabopaTopHuX poOiT 5x6 = 30 OauiB 2x6 = 12 GauiB
Bceboro 60 60

8. Kpurepii oniHIOBaHHs pe3yJIbTATiB HABYAHHS

JleHHe BiIIJICHHS 3a04He BiIIIICHHS
Kinekic Bun pobotu Kinekic
Bua pobotu Tb Tb
OaniB 6amniB
Moayas 1
T1 PospaxyHkoBe 3aBaHHs, 11
nabopaTtopHa pobota M-1
JlaGopatopna pobota M-1,
3M1 | T2 | Po3paxyHKoBe 3aBIaHHS 5 KOHTpOJIbHA poboTa 1 30
T3 Po3paxyHKkoBe 3aBaHHS, 11
nmabopaTopHa poboTa
M2 T4 | JJabopatopHa poboTa 6 JlaGopaTopHa poGoTa, 20
TS5 | Po3paxyHKOBe 3aBJaHHs 5 KOHTpOTEHa poboTa 2
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PospaxyHkoBe 3aBaHHs,
T6 11
nmabopaTopHa poboTa
T7 | Po3paxyHkoBe 3aBIaHHs )
T8 | JJaGoparopHa po6oTa 6
Hincymxoui Ex3zamen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100

9. 3aco0u HaBYaHHSHA
1. OnopHuii KOHCIIEKT JIEKIH 3 IUCIUIUIIHY B €JIEKTPOHHOMY BapiaHTi.
2. MeroauyHi BKa3iBKH Ta 3aBAaHHS 10 BUKOHAHHS 1HAMBIyalbHHUX Ta Ja0OpaTOpHUX poOIT

3 IUCLUUIUTIHU B €IEKTPOHHOMY BapiaHTI.

10.

11.

12.

13.

3. JIaboparopii 3 y400BUM 00JIaTHAHHSIM.
4. HaBuanbHi MOCIOHUKY JIJIs1 1HAUBIAyalIbHOT pOOOTH CTYAEHTIB 3 KypCy (Di3UKH.
5. JIexuiiHi 1eMOHCTpaIlii.

10. PexomenaoBaHi qkepesia ingopmanii
OcHoBHa JiiTepaTypa

Kyuepyk, 1. M., 3aransauii kype ¢izuxu / I. M. Kyuepyk, 1. T. T'opbauyk, I1. I1. JIynuk. - 1. I —
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 : miapyunuk / JI. JI. Higyx — Tepuonins: «[lizpyuynuku i
nociouukmy, 2020. — 464 c.

Kypc ®i3uku : nmiapyunuk / I. P. 3auek, [. M. KpaBuyk Ta iH. ; 3a pen. JlonatuHcbhKoro., JIbBiB,
2003. - 376 c.

ATOMHa Ta siiepHa (i3uKa : HaBY. MOCIOHUK : €NIEKTPOH. BUA. KOMOiH. BUKOpUCTaHHS Ha DVD-
ROM /XK. IO. Bypynina, H. O. HlamoBan [ta in.]; MOH Vkpainu, HYK im. agmipana
Makaposa; 3a pen. npod. O. O. MouanoBa. — Enextpon. gani. — Mukomnais : HYK, 2015.

Youmman, I1. I1. ®i3uka : nigpyunuk / I1. I1. Yonmnan. — Kuis : Buma mxk., 2004. — 567 c.

Bbypynina, X. 0., CnenianbHa Teopis BinHocHOCTi. KBaHTOBa onTHka : HaBy. [lociOnuk / K.
1O. Bypynina, , O. O. I'aitia . Mukonais: HVK, 2011.

bymok, I'. ®@. Kypc ¢izuku : HaBu. mociOHuK. OnTtuka. @i3uka aromMa 1 aTOMHOTO sjpa.
/| T. ®. bymok, B. B. JlesaunoBcbkuii, I'. ®. ITiBeHs. —2-re Bua. — Kuis : JIu6ins, 2001. — 424 c.
OrnrTrka : MeTo. BKa3iBKH /10 Jab. pooiT 3 kypey dhizuku / YAMTY ; mig pen. O. O. Mouyanoga,
XK. 1O. bypyninoi. — Muxkounais : Y/IMTYVY, 2003. — 48 c.

®di3uka aToMIB Ta KBaHTIB : MeTol. Bka3iBku / YIIMTY ; mix pea. O. O. Mouanosa., M. B.
Vmxkans. — Mukonais : YIMTY, 2003. — 40 c.

3araneHuil Kypc Qi3uky : 30. 3amad / 3a pen. L. I1. apkymri. — 2-re Bun., crep. — KuiB : TexHika,
2004. — 560 c.

VYmkam, M. B. ®@i3uka atoma i aToMHOr0 sifpa : 30. 3ama4d / M. B. Ymkar ; HYK im. agmipana
Makxkaposa ; 3a pen. M. B. Ymxkang, C. C. KoBana. — Mukonais : HYK, 2007. — 32 c.

Bakapuyk, [. O. KBantoBa mexanika : migpyunuk /I. O. Bakapuyk.— 3-T€ BUA., JTOIOB. —
JIbBiB : JIHY im. 1. ®panka, 2007. — 848 c.
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JlonmomizkHa

14. 3aranbuauii kype ¢izuku : 30. 3aaa4 / 3a pen. I. I1. Iapkymi. — 2-re Bun., crep. — Kuis : Texnika,
2004. — 560 c.

15. ImutpieBa, B. ®@. ®@izuka : HaB4. nociOHuk / B. @. ImutpieBa. — Kuis : Texnika, 2008. — 648 c.
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