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BCTYII

Anomauin

Ilpoepama niocomosxu 6axanagpie cneyianvhocmi "142 Enepeemuune mawiunodyoysanns"
nepeodbayae micHy 83a€mMo0il0 CmyO0eHmie ma eUNyCKHUKIG i3 3HAHHAM NPoyecis, wjo 8i00yeaomscs 6
eHepeemUuYHUX YCMaHo8Kax (Mmypoinax, KOmiax, napo2eHepamopax, A0ePHUX peakmopax, HaAcOCHOMY
VCMAmMKY8aHHI, KOMAPECOpax, X0I00UTbHUX MAUUHAX | YCIMAHOBKAX, CUCMeMAaX KOHOUYIIOBAHHA ma
orcummesabesnedents, Mmeniogux HAcocax, Menio8ux 08USYHAX, MENI00OMIHHUX MA MEXHOI02IUHUX
anapamax). Tomy ompumanusn 6azoeanux 3Hanv 3 Oucyuniinu "@izuxa 11", axa eusuac 0cHO8HI
NOHAMMSA MA 3AKOHU NpUpoou, NPUHYURU pOOOMU eNeKMPOMASHIMHUX CUCmeM Mad 0coOausocmi
8NAUBY NOTI6 HA POOOMY NPUNAOIE, MEMOOU BUMIPIOBAHHS (IZUUHUX 8ETUUUH € 8A2OMOIO CKIAO0B0I0 Y
niocomosyi ¢haxisyis.

Jucyunnina "@izuxa 11" € negid eMHO0 Yacmunow hopmysanHs 3a2albHUX KOMNEHMHOCMel Y
Gopmi 3namHA ma po3yMiHHA npeOMemHoi obracmi ma po3yMiHHA Npoghecitinoi OdisibHOCHI,
30amHOCMi 3aCMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GYUMUCA | 080100i6amu CyYACHUMU
3HaHHAMU. [{ucyuniina po3paxoeana Ha cmyoenmie, Ki ompumanu 6a308i 3HaAHHS 3 3A2ANbHO20 KVPCY
Qizuxu, xypcy gizuxu (1), ximii ma suwoi mamemamuxu.

Kniouosi cnosa: ¢hizuxa, ¢hizuuna eenuuuna, macHemusm, eieKmMpocmamura, 0y008a

mamepianie, 61ACMU8oCmi Mamepiaie.

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 11", 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.



1. Onmc HaBYAJBHOI AMCIUILIIHA

XapakTepucTHUKa
T'amy3b 3HaHb, CHIELiaNbHICTh | HABYAIBHOI TUCIHILIIHHA
HaiimenyBaHHS MOKa3HUKIB (ocBiTHS Mporpama), OCBITHIH JIeHHA 3a04HAa
piBEHb dopma dbopma

HaBYaHHA HaBYaHHA

KinbkicTh Kpeauris — 4 O06oB's13K0Ba

l'airy3b 3HaHb
Monynis — 1 Pix miaroroBku:

; ; 14 EnexTpuyHa iHKEHEPis . =
3MICTOBUX MOJyJIIB — 2 P P 1-i 1-i
Enexrponna agpeca PITH/] na caiiri Cemectp
VYHiBepcuTery

2-i 2-i
https://nuos.edu.ua/studentu/polozhennya- . .
nuk/opis-opp/opp-dviguni-vnutrishnogo CrenianbricTs JleKtiii
p1s-0P I?b llzpl /g g 142. Enepreruune CKIH
zgoryannya-bakalavr. MAITHEOGY TyBaHHS
[HnuBinyanbHe HAYKOBO-IOCIITHE ‘ 15 roy. 4 oy
3aBIaHHs OcaiTHs iporpama q - - -
He mepeGatero JIBMTYHH BHYTPINIHEOTO paKTHYHI, CeMiHaPChKi
3TOPSTHHS 15 ron. 4 ron.
3aranbHa KiIbKiCTh JlabopatopHi
roauH — 120
s 15 ron. 4 ron.
CamocriitHa po6ora
TwxHEeBUX TOAUH A5 IeHHOI (hOpMHU 75 o 108 oz
HaBYaHHS: OcCBiTHIii piBeHb:

InauBinyanbHi 3aBIaHHS:
ayIUTOpHUX — 3 ; rox

nepumii(0akaaaBpcbKuii)

CaMOCTiiHOT poOoTH cTyAeHTa — 5 Bu KOHTpOIO: ek3aMeH

®opMa KOHTPOIIIO:
IIMCBbMOBa




2. MeTa BUBYEHHS HABYAJILHOI AU CHHUILIIHA
Po6oua mporpama HaBuanpHOi nucrurutiau "@izuka 1" ckimazgeHa BiAMOBITHO IO OCBITHBO-

npodeciiiHOT mporpamu MiAroTOBKK 3100yBaviB BHUIIOI OCBITH CTYIEHS OakaiaBpa 3a CIeliadbHICTIO
142 — "Eneprernune mamnHoOyxyBanus". s OIII JIBuryHu BHYTPIIIHBOTO 3rOPSHHS AUCIUILTIHA
Ma€ cTaTyCc HOPMATUBHOI.

Mertoro BUBYEHHS HaBUaIbHOI AuciuIuiiny "®izuka 11" € popmyBaHHS y CTYAEHTIB BIAMOBITHO
710 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMITETEHTHOCTEH:

— 3K 4. 3HanHs Ta po3yMiHHA IpeAMeTHOT 001acTi Ta pO3yMiHHS MPOECiifHOT AiSIBHOCTI;

— 3K 8. 3naTHicTh BUMTHUCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHSIMU;

— @K 2. 3naTHICTh 3aCTOCOBYBATH CBOI 3HAHHSA 1 PO3YMIHHS JJIs1 BU3HAUCHHSI, (DOPMYITIOBAHHS 1
BUPIIIEHHS 1HKEHEPHHX 3aBIaHb 3 BUKOPUCTAHHSAM METO/IB €IEKTPUUHOI 1HXKEeHepil;

— @K 11. 3naTHICTh BUKOPHCTOBYBATH CTaHIAPTHI METOMKH TUIAHYBaHHS €KCIIEPUMEHTAIbHUX

JOCITIDKEHb, 31 ICHIOBaTH 00pOOKY Ta y3araibHEHHs pe3yJbTaTiB €KCIIEPUMEHTY.

3. IlepenymoBH AJ151 BUBYECHHSI JUCHHUILTIHUA

[lepemymoBamu Ui BUBUEHHS NUCIUILTIHA € OCHOBHI MTOHSTTS PaHillle BUBYCHOTO MIKUTLHOTO
Kypcy (i3uKu; JOesiKi TOHATTS Ta 3aKOHM 3 KypCiB MaTeMaTHUKU Ta XiMii, a TaKOX paHille BUBYEHA

mucnuiuiina "Buma matemaTtnka" — mudepeHiiaabHe 00UHCIeHHS.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHS HaBYAJIBHOI AUCIUILIIHY Nepeadadae GopMyBaHHS Ta PO3BUTOK y CTYJCHTIB TaKHX
pe3yJbTaTiB HaBYAHHS:

—IIPH 1. 3nanHa 1 pO3yMiHHS MaTeMaTHKH, (I3UKH, TEIIOMACOOOMIHY, TEXHIYHOI
TEPMOJMHAMIKH, TiApOra3oIuHaMiku, TpaHcopMmarllii (epeTBOpeHHs) eHeprii, TeXHIYHOI MEXaHiKH,
KOHCTPYKLIMHUX MaTepiaiiB, CUCTEM aBTOMAaTH30BAHOT'O MPOEKTYBAHHS EHEPreTUYHUX MAIIMH Ha
piBHI, HEOOX1THOMY JUTSI TOCATHEHHS PE3yJIbTaTiB OCBITHBOI POTPaMHU;

—IIPH 3. Po3yMiHHS IIMPOKOr0 MDKIUCHMIUTIHAPHOTO KOHTEKCTY CreuianbHocTi 142
Eneprernune MammHoOyyBaHHS;

—IIPH 10. IlmanyBath 1 BUKOHYBaTH EKCHEPUMEHTAJbHI JOCHI[DKEHHS 3a JOIOMOTOI0
IHCTpYMEHTAJIbHUX 3ac00iB  (BUMIpPIOBAJbHUX NpPUJIAiB), OLIHIOBATH MOXUOKH TMPOBEICHHS
JOCITi/PKEHb, pOOUTH BUCHOBKH.



5. Ilporpama HaBYAJIbHOI AUCHUIIIHA

Mopyas 1.

3microBmii Moayas 1. Teopis BimHOCHOCTI. Temnose BUMIpoMiHIOBaHHS. KBaHTOB1 ONTHYHI SBUINA.

Tema 1.

Tema 2.

Tema 3.

OnTuka pyxomux cucteM. Teopis BigHocHOCTI EffHINITeHHA.

IIBUIKICTIO Ta B3a€EMO3B'SI30K MacH Ta €Heprii.
Jliteparypa: [1] Po3min 8. §8.1; §8.2; 8.3. [4] §99; 100.

TennoBe BUIPOMiHIOBAaHHS.

TennoBe BUMPOMIHIOBaHHS cepel iHIIMX TUIIIB BUNPOMiHIOBaHHA. PiBHOBayKHE BUIPOMIHIOBAHHS.
BumnpominioBasibHa Ta TOTJMHAIbHA 3AaTHICTB. AOCONIOTHO 4YOpHE Tilo. BuBemeHHS 3aKoHY
Kipxroga. 3akon Credana-bonpiimana. 3akon 3mimeHHs Buna. Posmopmin eneprii y cmektpi
abconroTHO yopHOTO Tina. KBantoBa rinotesa ta hopmyna [lnanka.

Jliteparypa: [1] Po3min 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

®dotoenextpuunuii edext. Tuck cpitina. Edext Komnrona.

doTtoenexkTpuuHuil eekT Ta 3acobu ioro cnocrepeskeHHs. OcHOBHi 3akoHH (oToedexTy. PiBHAHHS
Eitamreiina. ®@oroenementu. OTOMHOXKHUKH Ta iXHE 3acTocyBaHHsA. DoToHn. Maca Ta iMmynbe
¢dorona. locninu JleGeneBa moao icHyBaHHSA THCKY CBiTia. EJEKTpOMarHiTHe Ta KOPIYCKYJIsIpHE
nosicHeHHs THCKy cBiTia. Edext KomnToHa Ta ioro teopis.

Jliteparypa: [1] Po3mim 11 §11.1; §11.2; 11.3; 11.4; 10.2. [4] §108, 111, 109, 110.

3micToBuii MoayJib 2. Dizuka aToMiB Ta MoseKyll. Di3uKa aTOMHOTO siApa Ta eJIeMEHTAPHUX YACTHHOK.

Tema 4.

Tema 5.

TeMma 6.

Tema 7.

Tema 8.

Enextponna o6ononka aromy Ta teopist bopa.

Crucnuii Hapyuc PO3BUTKY YSIBIIEHHS PO CTPYKTYypy atomiB. Jocmin Pesepdopaa mo posciroBaHHIO
LIBUJIKUX 3apsDKEHUX YacTHHOK. SlmepHa mozpenb aTtoMy. HecnpoMOXHICTH KJIACHMYHOI Teopii
aromy. Iloctynaru bopa. luckperHicTs eHepreTndHuX piBHIB atoMmiB. [loxomkeHHs niHiYaTHX
CHEeKTpiB. ATOM BOIHIO Ta fioro cnekTp B Teopii bopa. 3arpyaaenns teopii bopa.

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

EneMeHTH KBaHTOBOT MEXaHIKHU.

INinoresa ne-Bpoitna. CriBBigHOMEHAS HeBU3HAUYEHOCTEH. XBHILOBA (DYHKIIiSI Ta ii CTATUCTHYHUI
3micT. PiBusHHs Llpenunarepa ta iforo 3actocyBaHHs 10 "eJIeKTpOHY B AuKy". KBaHTOBI uncna.
Jliteparypa: [1] Pozmin 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 119.

[lepionuuna cucTeMa eneMEHTIB Ta CIEKTPH. B3aemozist aToMiB Ta MOJIEKYJI.

punuun [layni. Po3noain enextponiB y aromi. llepiognuna cucrema eneMmeHTtiB MeHpeneesa.
PentreniBebki npomeni. CylinbHiN Ta XapaKTepUCTUIHUN CTIEKTpU. 3aKoH Mo3ii.

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

Cknan atoMHOTO sapa. ['laMMa-ipoMeHi Ta HEUTPOHH.

I3oromn. CxmagoBi yacTWHM aToMHOro  sapa. OCHOBHI  XapaKTEPUCTUKM  HYKJIOHIB.
BsaemoneperBopennss HyknoniB. Heltpuno. IloxomkeHHs o.-mpomeHiB. B3aeMomisi HyKIIOHIB.
VsBnenHs npo saepHi cuiu. PagioakTHBHE BHUIPOMIHIOBAaHHs. 3aKOH paliOakKTUBHOIO PO3May.
3aKOHHU 3MIIIEHHS P po3Mnaji. 3aKOHOMIPHOCTI OL-PO3Maay.

Jliteparypa: [1] Po3min 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 peakii. EnemenTapHi 4acTHHKH.

OcHoBHi THIH siaepHUX peakuiil. L tyyna panioaktuBHicTs. Pobota moapysxxs Kropi. PagioaktuHi
130TONH Ta IX 3aCTOCYBaHHS y MUPHHX LisxX. Peakuii po3ninenns. Jlanurorosa peakuis. Koedimient
po3mHokeHHA. Kputnuni po3mipu. OCHOBHI BiZIOMOCTI PO SAepHY eHepreTuky. Peakiis cuHTesy.
[Ipobiema KepoBaHUX TEPMOSICPHHUX PEAKLIH.

Jliteparypa: [1] Po3min 16 §16.1; 16.2; 16.3; 16.4; §16.5. [4] §132, 135.



TeMaTHYHMI II-TaH HABYAJILHOI JUCHUILTIHA

Kinekicts roguu

JeHHa dopma

3aouHa Gopma

TOMY YHCIIi y TOMY YHCIi
Ha3Bu 3MicTOBHX MOAYIIIB 1 TEM o o
o | o
Monyas 1
3micToBuii MoayJb 1. Teopis BiqHOCHOCTI. TerioBe BUTPOMiHIOBAHHS.
KBaHTOBI1 OIITHYHI ABHIIIA.
T.eMa l.OnTHIia PYXOMHX CHCTEM. Teopis 150212020 -1lolisl1l1l1]-112
BigHocHOCTI EifHInTeiina.
Tema 2. TermnoBe BUITPOMiHIOBAHHS. 150212 (2]-19|15,-]-|-1]-115
Tema 3. @oToenexTpuunuii epext. THCK CBiTIA. 150212020 -1lolisl1l1l1]-112
Edexr Komnrona.
Pasom 3a 3micToBuM moay.sem 1 45/6 |6 | 6 | - (27|45 2 (2|2 - |39
3micToBuii MoayJb 2. di3uka aToMiB Ta MosieKyl. Di3uKa aTOMHOTO sIpa
Ta €JIEMEHTAPHUX YACTUHOK.
Tema 4. EnexTpoHHa 0007I0HKa aTOMY Ta Teopis 16
Bopa. 20202 -19(14]1|-]1/|-1]12
Tema 5. EneMeHTH KBaHTOBOT MEXaHIKH. 6222 -(9(141|1]-]-]12
Tema 6. [lepionnyHa cucTeMa eIeMEHTIB Ta 16
crnekTpu. B3aemozmist aToOMiB Ta MOJIEKYIL. 20202 - 10015 - g -4
Tema 7. Cknax atoMmHOTO sipa. I'aMMa-nmpomeHi 15
Ta HEHTPOHIL, 20212 -|10}15} -] -1} - 114
Tema 8. Snepwni peakuii. Enemenrapni wactunku. |12 1 | 1 [ 1| - |10(17] - | - | - | - |17
Pa3zom 3a 3micToBHM Moaysiem 2 7519 19|19 |- (4875|222 - (69
Yeworo roqun 1 15|15|15] - | 75120 4 | 4 | 4 | - 108




Temn NPAKTUYIHUX 3aHATH

Kinekicts ronuu

Ne
3/m Hazsa Temu Jlenna 3aouHa
dopma dopma
Mopnyas 1
3micToBuii MoayJb 1. Teopis BiqHOCHOCTI. TerioBe BUTPOMiHIOBAHHS.
KBaHTOBI1 OITHYHI ABHIIIA.
1 | Teopist BiIHOCHOCTI. 2
2 | 3aKOHU TEMJIOBOr0 BUIIPOMiHIOBAHHSI. 2 )
3 dotoedekT. XapakTepucTUKH (POTOHA K YACTUHKU. THCK )
ciiia. Edpextr Komnrona.
Bcenoro 3a 3microBuii MoayJs 1 6 2
3micToBuii MoayJb 2. di3uka aToMiB Ta MosieKyJl. Di3uKka aTOMHOTO 1P
Ta eJIEMEHTAPHUX YACTUHOK.
4 Atom bopa. 2
5 PeHTreHiBCchbKi IPOMEHI. 2
6 OCHQBH KBAHTOBOT MEXaHIKH. BeKTopHa MOJIEIb aToMy. 2 )
[lepionnyHa cucTeMa eJeMeHTIB.
7 PanioakTrBHE BUTTPOMIHIOBAHHS. 2
8 SAnepni peakuii. EnemenTapHi 4acTHHKH. 1
Bceboro 3a 3micToBuii Moxy b 2 9 2
Pa3zom 15 4




Temn 1a00paTOPHHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTHCS CTYAEHTaMH 3TiJJHO 1HAMBITyalbHOro rpadiky y o0’ emi,
110 BiAMOBiIa€ TEMAaTUYHOMY IUIaHY JUCLUUIUTIHY, Y PO3PaxXyHKY MO 2 TOJMHHU HA poOOTY IS IEHHOT

(dbopmMH HaBYAHHSL.

Ne
Ha3sa temu
3/n
Moayas 1

A-1 Busnavenns cranoi Pinbepra i3 cocTepeskeHHs CIEKTPiB aTOMHOTO BOJHIO (cepii banbmepa).

A-2 Busnavenns cranoi [Inanka MeTo1o0M 3aTpUMYIOUOTO MOTSHIIATY.

A-3 Busnauenns cranoi Credana-bonsimana.

A-4 ExcnepumenTanbHa nepesipka 3akony Ctedana-bonbimana.

A-5 BuBueHHs 30BHIIIHEOTO PoTOCDEKTYy.

A-6 BuBuenHs koedilieHTa MOTIAMHAHHA Y-IPOMEHIB PEYOBHHOIO.

A-7 Bu3HadyeHHS aKTUBHOCTI, MEpioLy HaMiBpO3Magy Ta CTANo] po3Mnaay pafioakKTHBHOI pEUYOBHUHHU.

A-8 BuBuenns augpakuii cBiTiIa 32 JOMOMOTOIO Ta30BOIO Jia3epa.

0-1 BuBueHHs 3a51eKXHOCTI TOKA3HUKA 3aJIOMJIEHHS PIAMHY BiJ TEMIIEpaTypu.

0-2 JlocnimKeHHs. CIeKTPiB MOTIIMHAHHS P1IMH 3a JOIOMOToI0 GoTOMETpa.

0-3 Busnavenns paziyca KpUBUHH JIIH3M 32 JOTIOMOTOIO Kitels HproToHa.

0-4 Bu3HadyeHHS TOBXUHU CBITIOBOI XBHIII 32 IOTIOMOTOIO JHU(PPaKIiHOT PpeLIiTKH.

0-5 JlocmiikeHHS 3aJIeKHOCTI MOKa3HUKA 3aJIOMIICHHS TTOBITPS BiJl 3MiHU THCKY 1HTEphEepOMeTpOoM
UTP-1.

0-6 Bu3HadyeHHs KOHIIEHTpaLil pO3UMHIB 1 TOKa3HUKa 3JIOMJICHHS PO3YMHEHOI pEYOBHUHH 3a
JIOTIOMOT 010 iHTepdepomeTpa.

0-7 OTpuMaHHs 1 JOCHIHKEHHI MOJISIPU30BAHOTO CBIT/Ia Ta BU3HAYCHHS KOHIECHTPALlii PO3UNHY
caxapuMeTPOM.

0-8 JlocnimKeHHs COEKTPiB MPOITyCKaHHS CBITIOQUIBTPIB 3a OTIOMOT0I0 YHIBEpCaTbHOTO
MOHOXpomaropa YM-2.

0-9 Bu3HadyeHHS KOHCTaHTH (HOTOMPYKHOCTI.

10



Camocriiina pobora

Camocriiina poborta mnependayae MIATOTOBKY MO0 JIEKIIHHUX Ta MPAKTUYHUX 3aHSTh;
CaMOCTiiHe MOrTuOIeHHS 3HAaHHS 32 TEMaMH JUCLUILTIHY; IiITOTOBKY, OPOPMIICHHS Ta PO3paxyHOK
nabopaTOpHUX POOIT; BUKOHAHHS PO3PAXYHKOBUX POOIT; MiArOTOBKY 0 ABOX MNOTOYHUX MOIYJIbHUX

KOHTPOJIB; MATOTOBKY JI0 EK3aMEHY.

3aBaaHHs AJ151 CAMOCTIiHHOI po6oTH

KinbKicTb
Ne Bun pobotu roqun
3/m JleHHa 3aoyHa
dopma dopma
Moayas 1
3micToBuii MoayJb 1. Teopis BiqHOCHOCTI. TerioBe BUTPOMiHIOBAHHS.
KBaHTOBI1 OIITHYHI ABHIIIA.

1 ITinroroBka 0 JIEKIIHA 5 8
2 | IliaroroBka /10 1a00paTOpHUX pOOIT 4 8
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 4 8
4 | Bukonansns P3 14 15

Beboro 3a 3microBuii MoayJis 1 27 39

3micToBuii MoayJb 2. di3uka aToMiB Ta MosieKyl. Di3uKa aTOMHOTO sIpa
Ta eJIEMEHTAPHUX YACTUHOK.

1 ITinroroBka 0 JIEKIIHA 8 14
2 | IligroroBka J10 1a00paTOPHUX pOOIT 6 10
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 6 10
4 | Bukonansns P3 16 15
5 | [ligroToBKa 10 €K3aMeHY 12 20

Bceboro 3a 3micToBuii MOAyJIb 2 48 69

Pazom 75 108

Po3paxyHkoBi 3aB1aHHs

Po3paxyHKOBI 3aBJJaHHS BUKOHYIOTHCSI CTYJI€HTaMH 3T1IHO 1HJMBITyaJbHOTO BapiaHTy, SIKUM

BIJITIOBIJIa€ MOPSIIKOBOMY HOMEPY 31 CIIUCKY B XKYpHaJi, B 00’ €Mi 5 3a71a4 3 BiAMOBITHUX TEM 3aHATTSL.

Ne Hasga K-
3/1-[ KICTh
Oais
Moayas 1
3micToBuii MoayJb 1. Teopis BiqHOCHOCTI. TerioBe BUITPOMiHIOBAHHS.
KBaHTOBI1 OIITHYHI ABHIIIA.
1 | Teopist BITHOCHOCTI. 5
2 | 3aKOHHM TEMJIOBOIO BUMPOMIHIOBAHHSI. 5
3 dotoedext. XapakTepucTuku (HOTOHA K YaCTUHKHU. Tuck cBiTina. Edexr 5
Komnrona.
3micToBuii MoayJb 2. di3uka aToMiB Ta MosieKyl. Di3uKa aTOMHOTO sIpa
Ta eJIEMEHTAPHUX YACTUHOK.
4 | Atom bopa. PeHTreniBchbki mpoMeHi. 5
5 OcHoBH FBaHTOBOI MexaHiku. BekTopHa monens aromy. Ilepiogununa cucrema 5
CJIEMEHTIB.
6 | ®izuka sagpa. 5
Beboro 3a moayas 1 30
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6. Meroau HaBYaHHSA, 32c00H NiarHOCTHKH Pe3yJbTATIB HABYAHHS Ta METOAH IX JeMOHCTPY-
BaHHSI.

VY mpotieci OCBOEHHS AUCIUILTIHY 3100yBay Mae:

— BUKOHATH I'SITh OKPEMHX 3aBJaHb Ha JabOpaTOpHOMY OOJIaAHaHHI 3TiHO 1HAWBITyaTbHOTO
rpadiky BUKOHAHHS JJa00OpaTOpHUX pooiT; 0hOpMUTH MANIepOBUNA aHATIITUYHHH 3BIT Y BiAMOBIAHOCTI
70 IIMX 3aBJIaHb Ta MPEJCTaBUTH Ha PO3TIISL]] BUKIIAAAdy, SIKHH OLIIHIO€ BUKOHAHHS KOKHOI pOOOTH Ta
Ha OCHOBI1 YCHHUX BiJINOBi/Ieil BU3HAYA€ PiBEHb PO3yMiHHS BUKOHAHOT poOOTH, TOOTO ii 3aXHCT;

— BUKOHAaTH 6 pO3PaxyHKOBUX 3aBJaHb 3TiJHO CBOTO BapiaHTy; OGOPMHUTH ManepoBUil
PO3paxyHOK 3ajay Ta MPeICTaBUTH HA PO3TJIs BUKIAAauy, IKUH OIlIHIOE BUKOHAHHS KOXKHOT pOOOTH
Ta Ha OCHOBI YCHUX BIiJINOBiZIel BU3HAYA€ PIBEHb PO3YMIHHS BUKOHAHOI pOOOTH, TOOTO il 3aXHUCT;

— CKJIACTH €K3aMEH Y BUTJISAl MUCHMOBOTO MiJICYMKOBOT'O MOYJIBHOTO KOHTPOJIBHOTO 3aXO0/Y,
SAKUH BKJIIOYa€E B ce0e TECTOBI 3aBJaHHS 3 TEOPETUYHUX 3HAHb Ta BUPIMIEHHS TPhOX MPAKTUYHUX
3aJa4; Ha MiArOTOBKY HaJgaeThesi 80 XBUIMH.

7. ®OopMH MOTOYHOI'0 TA MiICYMKOBOI0 KOHTPOJIIO

JloCSITHEHHS CTy/IeHTa OLiHIOIThCA 32 100-6a1bHOI0 CHCTEMOIO YHIBEPCHUTETY.

[TincymKoBa OLlIHKAa HaBYAJIbHOT'O KypCy BKIIOYa€ B ce0e OLIHKU 3 TOTOYHOI'O KOHTPOIIIO 1
OILIIHKY 3aKJIFOYHOTO €K3aMeHy. Y KO)XKHOr0 KOMITOHEHTa CBOS YacTKa B 3arajibHii CHCTEMI OIIiHOK.
VY HOpOoMDKHHX OLIHKaxX CTYAEHT Moxke HaOpatu 60 OamiB. Iluroma Bara 3akiIIOYHOTO ICIIMTY B
3arayipHii cucteMi omiHok — 40 6amiB. [IpaBo 31aBaTh 3aKIIOUHUI ICIUT AA€THCS CTYACHTY, SKiil 3
ypaxyBaHHSIM MaKCUMaJbHUX OalliB MPOMIXKHUX OLIHOK Habupae He meHiie 40 GamniB. [lincymkoBa
OLIIHKA HAaBYAJIBLHOTO KYypPCY € CyMOIO IPOMIDKHHUX OL[IHOK 1 OIIIHKH €K3aMEeHY.

[Torounuii KOHTPOJIb Mependavyae OLiHIOBAHHS TEOPETUYHOI MiATOTOBKH 3/100yBayiB BHIIOL
OCBITH 13 3a3HAa4eHOI TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK TMiJ Yac BUKOHAHHS 3aBJIaHb
n1a0opaTopHUX POOIT.

3apaxyBaHHS KPEIHUTIB HABUAIBHOTO KypCY MOXKIJIMBO TUIBKHU MICHS TOCATHEHHS Pe3yJbTaTiB,
3artanoBanux PITH/I, mio BupaxaeTbcsi B OAHINA 3 MO3UTUBHHUX OLIHOK, Mepea0aueHuX YMHHUM
3aKOHOJJABCTBOM.

®opMH KOHTPOJIIO pe3yJIbTATiB HABYAJIBHOI Ais/ILHOCTI CTYAEHTIB TA IX OLIHIOBAHHS
KpuTepii oniHIOBaHHS BUKOHAHHSA J1a00paTOPHUX PoOiT

3n100yBay Ma€ BUKOHATH 11’ ATh JIAOOPATOPHUX POOIT 3rifiHO 1HAMBiAyanbHOro rpadiky. Koxxna
nabopatopHa pobota (JI/p) omiHIoeTbCs MakcuMyM y 6 GaiiB. 3arajoM 3a jabopaTtopHi poOoTH
MO’KHA OTpUMaTH MakcumMyM 30 OaiiB.

J/p KpuTepii oniHoBaHHA
Pobota BukoHaHa y BCTaHOBJICHHH TepMiH. BukoHana caMocCTiiiHO, 9iTKO COpMYITBOBaHI IIii,

3aBJaHHA Ta rimoresa }_IOCJ'Ii}_DKeHB. 3aCTOCOBYBaJ'II/IC$I KOpeKTHi METOIHU 06p06KI/I OTpUMAaHUX

6 pe3yibTaTiB. Y BUCHOBKaxX MPOBEACHA KOPEKTHA IHTEpIpeTalis pe3yabTariB. Hagani moBHi ycHi
BIJIMOBI/Ti HA 3anTUTaHHSA (3T1IHO METOIMYHHUX BKA31BOK) CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.
Pobota BukoHaHa y BCTaHOBJICHHH TepMiH. BukoHana caMocTiiiHO, 9iTKO cOpMYIBOBaHI IIii,

5 3aBJaHHs. 3aCTOCOBYBAJIUCS KOPEKTHI METOIM 0OpOOKH OTPUMAaHKX PE3yJbTaTiB. Y BHCHOBKax

MpoBeeHa KOpPEeKTHA 1HTepIpeTanis pe3ynbTariB. Hajani moBHI yCHI BigNOBiAi HaA 3amydTaHHS
(3riIHO METOMYHHUX BKA31BOK) CTOCOBHO TEOPETUYHHMX OCHOB POOOTH.
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PoGora BukoHaHa y BCTaHOBJICHHI TepMiH. BUKOHaHA caMOCTiiHO. 3aCTOCOBYBAIINCS KOPEKTHI
METOM 0OpOOKM OTPUMAaHHMX PE3yJbTaTiB. Y BHCHOBKAaX IMPOBElEHA KOPEKTHA IHTEpIpeTallis
pe3ynbraTiB. HajgaHi HEMmOBHI yCHI BIANOBIAI Ha 3amUTaHHS (3TiTHO METOIUYHUX BKa31BOK)
CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PoGota BukoHaHa y BcTaHOBIIeHHH TepMiH. CTYJICHT BUKOHYE JIa0OpaTopHy poOOTY 3TiHO 3
3 THCTPYKITI€IO; B IIIOMY PaBHIBHO CKIIAJIA€ 3BIT Ta POOUTH BUCHOBKU. CTYJICHT BiIMOBIISIETHCS
HajaBaTH BiJIMOBiJi HA YCHI 3aNMTaHHS.

PoGoTta BuKoHaHa 3 TOPYIICHHSIM BCTaHOBJICHUX TepMiHiB. CTYJICHT BUKOHYE 1a00paTOpHY
poOOTY 3riIHO 3 IHCTPYKIII€IO; CKIAICHUH 3BIT MICTUTh HETOYHOCT] Y BUCHOBKAX Ta MOMHUJIKH.

2 Hapnani HenoBHI yCHI BIATIOBil HA 3aTUTaHHS (3T1IHO METOJJUYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.
PoGota BuKOHaHa 3 TOPYIICHHSIM BCTaHOBIICHUX TepMiHiB. CTyICHT BUKOHYE Ta00paTOPHY i

1 KEepiBHUIITBOM BHKJIajaua; CKJIAJICHHUI 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKAaX Ta ITOMUJIKH.
CTy/eHT BiIMOBJISETHCS HAIaBaTH BiJOBIIi HA YCHI 3alTUTaHHSL.

0 Po6ota He BUKOHYBaIacs

Maxcumanvha oyinka cmyoenma 3a Oanuii Komnonenm npozpamu 30 6anie (5 pobim no 6 6anis).

KpuTepii ouiHIOBaHHS BUKOHAHHSA PO3PaXyHKOBHMX 3aBJ1aHb (1eHHa (popma)

3n00yBau JeHHOI (OpMH HABYaHHS Ma€ BUKOHATH WIICTb PO3PAXYHKOBUX 3aBJaHb, IO
HapaxoBYyIOTh B co0i 5 3amauy, 3riHO iHAMBIAYyanbHOro rpadiky. KoxkHa po3paxyHKoBe 3aBIaHHS
(P/3) ouiHtoeTbcs MakcuMyM y 5 OaiiB. 3arajioM 3a po3paxyHKOBI 3aBJaHHS MOXKHa OTPHUMATH
makcumyM 30 OauiB.

P/3 KpuTepii oniHIOBaHHA
Pobota BukoHaHa y BcTaHOBiIeHHH TepMiH. CTYJEHT CaMOCTIMHO BU3HAYa€ THM 3a/adi i
5 parioHaIbHO po3B’s3ye ii. Moxke po3B’s13yBaTn KOMOIHOBaHI 331a4i. 3BiT BiMOBiga€E

BCTAaHOBJICHHMM BUMOT'aM.

Pobota BukoHaHa y BctanoBieHHI TepMiH. CTyJEHT palioHaBHO pO3B’A3ye 3a1adi. Mosxke
pO3B’sI3yBaTH KOMOIHOBaHi 331a4i. 3BIT BiJIIOBIJa€ BCTAHOBICHUM BHMOTaM.

Pobota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI
3 ¢dhopmynn. Po3B’s13ye 3a1a4y KOpUCTYHOUUCh aropuTMoM. CKiia/ieHu# 3BIiT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHIIKU

Po6ota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI

2
(dhopmynu. Po3B’si3ye 3a1a4y 3 MOMIIIKAMU.

1 CTyneHT CKJIajjae CKOpPOYCHY YMOBY 3aj1adi, pOOUTH OOUMCIICHHS JIUIIIE 33 TOTOBOIO
(hopmyiioto.

0 CtyneHT He po3B’s3ye 3ajaui.

Maxcumanvha oyinka cmyoenma 3a 0anuti komnonenm npozpamu 30 oanie (6 pobim no 5
oanis).

KpuTepii oniHIOBaHHS BUKOHAHHS KOHTPOJILHHUX 3aBAaHb (3a04Ha popMma)

CTyneHTH 3a04HOrO BIJJIJIGHHS BHUKOHYIOTH JIBI KOHTpOibHI pobotu (K/p) 3rimHO
1H/IMBITyaJIbHOTO BapiaHTy, SIKMI BiANOBiAa€ MOPSAKOBOMY HOMEPY 31 CIHCKY Y )KypHaii, B 00’ eMi

12 3amad 3 BIATIOBITHUX TEM 3aHSATTS Ha OJHY KOHTPOJIBHY POOOTY.
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K/p KpuTepii oniHOBaHHA

Pobota BukoHana y BctaHoBiIeHHH TepMiH. CTYJEHT CaMOCTIMHO BU3HAYa€e THM 3a/adi i

24 parioHaabHO po3B’s3ye ii. Moxke po3B’s13yBaTn KOMOIHOBaHI 3a1a4i. 3BiT BiMOBiga€E
BCTaHOBJICHUM BUMOTaM.

20 Pobota Bukonana y BctanoBieHHI TepMiH. CTyJEHT palioHaIBHO pO3B’A3ye 3a1adi. Mosxke
pO3B’s3yBaTH KOMOIHOBaHi 331a4i. 3BiT BiJIIOBIJa€ BCTAHOBJICHUM BHMOTaM.
Po6ota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTD MOTPiOHI

16 ¢dopmynu. Po3p’s13ye 3amauy KoprCTyI0UHCh aroputMoM. CKIIaIeHUH 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHJIKU

? Po6ota BuKkoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyI€HT HaBOJUTDH MOTPiOHI
¢dhopmynn. Po3B’si3ye 3a1a4y 3 MOMIIIKAMU.

4 CTyaeHT cKiIaia€ CKOpOUeHY YMOBY 3a/1a4i, pOOUTH 00UMCIIEHHS JIUIIE 32 TOTOBOIO
(dhopmyiioto.

0 CryneHT He po3B’s3ye 3ajaui.
Maxcumanvha oyinka cmyoenma 3a 0anuti Komnonenm npoepamu 48 6anie (2 pobomu no 24
oanu).

KpuTepii oniHIOBaHHS eK3aMeHYy.

3m00yBay Mae BIAMOBICTM HAa I'STh TECTOBHX 3aBIaHb 3 TCOPETHYHUX 3HAHb 3 UYITKHUM
MOSICHEHHSIM Ta BUPIIIUTHU TPU NPAaKTUYHI 331a4i. KoxkHa BiAMOBib HAa TECTOBI 3aBJIaHHS OL[IHIOETHCS
MakCUMyM y 2 0ajiB, BUPILICHHA KOXKHOI MpakTU4HOI 3a7aui — y 10 GainiB. 3aranom 3a ek3aMeH
MOJKHA OTpUMaTH MakcuMyM 40 OaiB.

Binnosian Ha
TEeCTOBI MUTAaHHA

KpuTepii oniHIOBaHHS HA eK3aMeHi

Biamosiae Hagana mpaBUIIbHA 3 YiTKUM TOSCHEHHSIM.

Biamoiap npaBmiibHa, ane 6€3 OSICHEHHS.

Biamosiae He HamaHa B3araii abo HelpaBHIIbHA.

Maxcumanvha oyinka cmydenma 3a 6i0nogiov Ha ycHi numanns 10 danie (5 numans
no 2 6anu).

Pimenns
MPAKTHYHOI KpuTepii oniHIoBaHHS Ha eK3aMeHi
3apaui

PimenHs mpencraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJIIOHKOM Ta IMOSICHEHHSMH,
MPaBUIBLHO BUKOHAHO MEPEBEICHHS OAMHHUI po3MipHOCTi B Cl, BiINOBigb MpaBUIIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3NYHOI BETHMYMHHU.

PimenHs mpencraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAJIIOHKOM Ta IMOSICHEHHSMH,
MPaBUIBHO BUKOHAHO MEPEBECHHS OAMHHUIB po3MipHOCTi B Cl, BiINOBigb MpaBUIIbHA,
HETNPaBUWJIFHO BUKOHAHO JOBEACHHS PO3MipHOCTI (Pi3UUHOT BEINUHHHU.

Pimenns npencraeneHe y BUMIISII (OPMYII, TPaBHIBHO BHKOPHCTAHUX, 3 YiTKUMHU
MAJTFOHKOM, ajie 0e3 TOsICHEHb, BiIMOBIIb IPaBUIbHA.

PimenHs mpexncTaBineHe MOBHE, 3 HEYITKUM MAaTIOHKOM Ta TMOSICHEHHSIMH, OJMHUIIb
PO3MIPHOCTI NpaBUJIBHO BHKOHAHO mepeBeneHHs B Cl, BiAmoBims mpaBmiibHA, HE
BHKOHAHO JJOBEACHHS PO3MIPHOCTI (Pi3WYHOI BETHYMHU.

Pimenus MNPCACTABJICHC IIOBHC, KOPCKTHE, 3 YITKUMU IIOsACHCHHAMM, Bi}:[HOBi)IB

HempaBWIbHA Y 3B'SI3KY 13 MOMHIJIKAMH ITPH BUKOHAHHI PO3pPaxyHKiB.
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PimeHHst mpeacraBieHe y BUIsiAI (GOpPMYJ, MPABUIBHO BHUKOPUCTAHUX, aiue 0e3
5 MOSICHCHB, BIMOBIZb HEMpaBWJIbHA y 3BSI3KY i3 MOMWIKAMH TpPH BHKOHAHHI
PO3paxyHKiB.
3 Pimenns npezacrasieHe y BUTIAAI GopMyIt, OUIbII HiXK HANOJIOBHHY, HE MPaBUIBHO
BUKOHAHO nepeBesicHHs B Cl, BilMOBib HEMPaBHIIbHA.
) PilieHHsI mpencTaBieHe HEMOBHE y BUIIAAI (QOPMYNT 3 HEUITKAM MOSCHEHHSIM,
MpaBWJIbHA BiIOBI(b BiJICYTHSL.
1 Pimenns npencraBineHe HEMOBHE, OUIBII HIX HAIOJIOBWUHY, IMpaBHIIbHA BiIOBilb
BiJICYTHS.
0 Pimenns He npencrasneHe B3araii abo HEMOBHE, MEHII HiXK HATIOJIOBUHY.
Maxcumanvna oyinka cmyoenma 3a 3adayi 30 6anis (3 3a0aui no 10 banis).
®opmMa KOHTPOJII0 MakcumaJjibHa KilbKicTh 0aJ1iB
Jlenna ¢opma 3aouna popma
BukoHaHHS pO3paxyHKOBHX 3aBJIaHb 6x5 = 30 6anu 2x24 = 48 GaniB
Bukonanns nabopaTopHux poOiT 5x6 = 30 OauniB 2x6 = 12 6aniB
Bceboro 60 60
8. Kpurepii oniHIOBaHHSA pe3yJIbTATIB HABYAHHS
JleHHE BiIIJICHHS 3a04He BiIIIICHHS
Kinbkic Bun pobotu Kinbkic
Bun poboru Tb Tb
OamniB OamniB
Mopnyas 1
PospaxyHnkoBe 3aBaaHHs,
Tl 11
nabopatopHa pobota M-1
JlaGopatopna po6ota M-1,
3M 1 | T2 | Po3paxyHKoBe 3aBlaHHS 5 KOHTpOJIbHa poborta 1 30
T3 PospaxyHnkoBe 3aBaaHHs, 1
nabopatopHa poboTta
T4 | JJabopatopHa poGora 6
TS5 | Po3paxyHKOBeE 3aBIaHHs 5
Po3paxynkoBe 3aBaaHHs Jlaboparopna pobota
3M2 | T6 baxy AAHH 11 paToptia pobota, 30
naboparopHa poboTta KOHTpPOJIbHA poboTa 2
T7 | Po3paxyHKOBE 3aBIaHHs 5
T8 | JJaboparopHa pobora 6
[TincymkoBwmii
ey Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100
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9. 3aco0u HABYaAHHS
1. OnopHuii KOHCTIEKT JIEKLIN 3 AUCIUIUIIHU B €JICKTPOHHOMY BapiaHTi.
2. Meronn4Hi BKa3iBKU Ta 3aBAAaHHS JJO BUKOHAHHS 1HIMBITyalbHUX Ta 1a00paTOPHUX POOIT 3

TMCUUIUTIHU B €JIEKTPOHHOMY BapiaHTi.

10.

11.

12.

13.

14.

15.

3. Jlaboparopii 3 y400BUM 00JIaTHAHHSIM.
4. HaB4anbHi MOCIOHUKY JUTS 1HIUBIAyalIbHOI pOOOTH CTYJICHTIB 3 KypCy (i3UKH.
5. JIekuiiiHi 1eMOHCTpaIlii.

10. PexomenioBaHi Jukepesia ingpopmanii
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K.:, Texuika”, 2001. — 536 c.
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K.:, Texuika”, 2001. — 536 c.
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2003.-376 c.

. ATtoMHa Ta snepHa (i3MKa : HaBY. MOCIOHHUK : €JIEKTPOH. BUJ. KOMOiH. BUKOpHCTaHHSI HA DVD-

ROM / K. 1O. bypynina, H. O. llanosan [Ta iH.] ; MOH VYxkpaiau, HYK iM. anmipana Makaposa;
3a pen. mpod. O. O. Mouanosa. — Enektpon. nani. — Mukonais : HYK, 2015.
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bymoxk, I'. ®. Kypc ¢izuku : HaBu. mociOHuk. OnTuka. Pi3uka atomMa i aTOMHOrO sjpa.
/ T'. ®@. bymok, B. B. JleBannoscekuii, I'. ®. IliBens. —2-re Bua. — Kuis : JIuGiap, 2001. — 424 c.
Onruka : MeToJ. BKa3iBkH 70 1a0. pobit 3 kypey ¢izuku / YAMTY ; mix pen. O. O. Mouasnosa,
K. YO. Bypyninoi. — Mukomnais : YAMTY, 2003. —48 c.

dizuka aTomiB Ta KBaHTIB : MeToA. BkaziBku / YIMTY ; mix pen. O. O. Mouanosa., M. B.
Vmxkans. — Mukoiais : YIMTY, 2003. — 40 c.

3aranpHuit Kypc ¢i3uku : 30. 3anau / 3a pen. L. I1. Tapkymi. — 2-re Bun., crep. — Kuis : TexHika,
2004. — 560 c.

VYmkar, M. B. ®@izuka atoma it atomHoro sjpa : 30. 3agad / M. B. Ymkan ; HYK im. agmipana
Makaposa ; 3a pea. M. B. Ymkang, C. C. Koansa. — Mukomnais : HYK, 2007. — 32 c.

Bakapuyk, I. O. KBanToBa mexanika : nigpyunuk / I. O. Bakapuyk. — 3-1e Buz., 101oB. — JIbBIB :
JIHY iwm. 1. ®panka, 2007. — 848 c.

Jonomizkna
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2004. — 560 c.

JmutpieBa, B. ®@. ®izuka : HaBu. nocionuk / B. @. [ImutpieBa. — Kuis : Texnika, 2008. — 648 c.
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