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BCTYII

Anomauin

Ilpoepama niocomoexu 6axkanaepie cneyiarvnocmi "171. Enexmponixa" nepeobauae
080JI00IHHS 20I08HUMU MEMOOAMU PYHOAMEHMATLHUX MA NPUKIAOHUX HAYVK, MAMEMAMUYHO20 MA
KOMN TOMepHO20  MOOENI08AHHA,  83AEMOOII0  CMYOeHmi8 ma BUNYCKHUKI6 13 KOHMPOIbHO-
BUMIPIOBANLHUMU NPUNAOAMU, CYHACHUMU PAOIOMEXHIYHUMU 3acobamu MOHIMOPUHZY Mda 3aXUCHY
ingpopmayii. Tomy ompumanns 6azosanux 3Hawvb 3 oucyuniinu "@izuxa 1", sxka eusuae oCHOBHI
NOHAMMSA MA 3aAKOHU NPUPOOU, HPUHYUNU POOOMU MEXAHIYHUX Ccucmem ma O0coOIUBOCH
BUMIDIOBANLHUX NPUNAOIE, MemOoOU BUMIPIOBAHHS QI3SUYHUX BEIUYUH € BA2OMOI0 CKAAO0BOI0 )
niocomosyi ghaxisyis.

Jucyunnina "®@izuxa 1" € nesio 'emMHo0 yacmuHnow GopmysanHsa 3a2albHUX KOMHIEHMHOCMEU Y
Gopmi 3HamHA ma po3yMiHHA npeOmMemHoi obracmi ma po3yMiHHA Npoghecitnoi OisnbHOCHI,
30amHOCmi 3aCmMoco8y8amu 3HAHHA Y NPAKMUYHUX CUMYAYIAX, GUUMUCA | 080]100i8AMU CYYACHUMU
3HAHHAMU, 6MIHHA CMASUMU ma eupiuysamu npooaemu. JJucyuniina po3paxoeana Ha CmMyoeHnmis,
AKI ompumanu 6a306i 3HaAHHA 3 342AIbHO20 KYPCY (DI3uKu, Ximii ma suwoi mamemamuxu.

Knrwowuosi cnoea: ¢isuxa, ¢hizuuna  eenuuuma, Mexawixa, MOAEKVIApHA — (hi3uKa,

enekmpocmamuka.

Abstract

The program of training a bachelor on specialty "171. Electronics " 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 1", 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 I" 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, mechanics, molecular physics, electrostatics.



1. Onuc HaBYAJILHOI AUCIHUILIiHA

HaiimenyBaHHS TOKa3HUKIB

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

XapaKkTepuUCTHKA HaBYAJIbHOI
JUCLUILIIHA

neHHa ¢popma | 3aouHa opma
HaBYaHHS HaBYaHHS

Kinpkicts kpenutiB - _3 *

l'any3p 3HaHB

O06o0B'13K0Ba

Monynis - 1 17 EnexktpoHnika, aBTOMaTH3allis Ta Pik mizrorosxu:
3MICTOBHX MO,I[yJ'IiB -2 CJICKTPOHH1 KOMYHIKaIl11 1 1
Cemectp
http://www.nuos.edu.ua/ 1 1
CHCL[IH.J‘IBHIC]?B Tlexuiii
' 171 EnextpoHika
InpuBinyanbHe HAyKOBO- 15 rox. 4o,
OCITiJTHE 3aBAaHHS : ) X
Aoca 5 8 IIpakTruH1, cCEMIHAPCHKI
HE nepeabaticHo OcBiTHA porpama
X 15 rox. 4 rop.
EnexrponHi cucremu
3aranbHa KiUTbKICTh JlabGopaTopHhi
ronun _90.
A 22 15 rox. 4 ron.

TYKHEBUX TOAMH IS
NeHHO1 (hOpMH HaBYAHHS:
ayTuTOpHUX — 3

caMocCTiifHOT poOoTH
cryaeHTa — 3

OcBiTHI# piBeHb:

nepumii(0akanaBpcbKuii)

CamocriitHa po6oTa

45 ron. 78 rom.

[aauBiyanbHi 3aBOaHHS: - TOJI.

Bug koHTpoIIO: €K3amMeH

dopma KOHTPOJIIO: MUCbMOBA
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2. MeTa BUBYEHHS HABYAJILHOI JUCIUILIIHA
Po6oua mporpama HapuanbHOi aucuururiau "®i3uka [" ckinameHa BIAMOBIIHO O OCBITHBO-

npodeciiHOl MporpamMu MiArOTOBKY 3700yBaviB BUIIOI OCBITH CTYICHs OakajaBpa 3a CIeliaJbHICTIO
"171 Enexrtponika, elekTpoTexHika Ta enekrpomexanika'. s 3aznauenoi OIIIl aucrumuiina mae
CTAaTyC HOPMATHBHOI.

Mertoro BUBYEHHS HaBYaJIbHOI Auciumiin "®izuka [" € popMmyBaHHS y CTYyIEHTIB BiAMOBIIHO
710 OCBITHBO-TIPOGECIHHOT TPOrpaMH TAKUX KOMIIETEHTHOCTEH:

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

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

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

3. IlepeaymMoBH 1Jisi BUBYEHHS JUCUMILIIHH

[TepenymoBamMu juisi BUBYCHHsS JUCIUIUIIHM € paHillle BHUBYCHA aucHururina '"Buna
MareMatuka' — nudepeHIiaibHe Ta iHTerpadbHe OOYMCICHHS, PSIU; OCHOBHI MOHATTS Ta 3aKOHU 3

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

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBdeHHs HaBUaNBbHOT MUCHIMIUTIHM TTepeadadae (GopMyBaHHS Ta PO3BUTOK Y CTYACHTIB TaKHUX
pe3ybTaTiB HaBUYAHHS

—IIPH3. 3HaxoauTu pilIeHHS NPaKTUYHUX 3a/a4 CJIEKTPOHIKM  MUIIXOM 3aCTOCYBAaHHS
BIJIMOBIAHUX MOJENEH Ta TEOpii eNeKTPOJWHAMIKH, aHANITUYHOI MEXaHIKH, eJIEKTPOMAarHeTU3My,
CTaTUCTHYHOI (hi3UKH, (PI3UKU TBEPJOTO Tia.

— ITPH6. 3actocoByBaTu eKCrieprMEeHTAIbHI HABUYKH (3HAHHS €KCTIEPUMEHTAIBHUX METOJIIB Ta
MOPSIIKY TTPOBEICHHS €KCTIEPUMEHTIB) ISl TIEPEBIPKH TIMOTE3 Ta JTOCTIKCHHS SIBUII €JIEKTPOHIKH,
BMITH BHKOPUCTOBYBAaTH CTaHJapTHE OOJIAHAHHS, IUTAHYBATH, CKJIAJaTH CXEMHU; aHalli3yBaTw,

MO/JICJIIOBATH Ta KPUTUYHO OL[IHIOBATH OTPUMaHIi pe3ysbTaTH.



5. IlporpamMa HaBYaJIbHOI AW CHUANIIHA

Mogayas 1.

3micToBuii Moayab 1. Di3udHI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Kinematnka mocTymaasHOTO Ta KPUBOMIHIHHOTO PyXYy.

Beryn. IlepemimieHHs, WIBHIKICTh, NPUCKOPEHHs. TaHTEHIliabHa Ta HOPMalbHA CKJIAJIOBI
npuckopeHHds. KyToBi mepeMinieHHs, MBUIKICTh, TPUCKOPECHHS. 3B'SI30K MK BEKTOpaMH JIIHIMHAX
Ta KyTOBHX IIBHIKOCTEH i mpruckopensb. [1] Posmin 2 §2.1; 2.2. [5] 81.1 - 1.6.

Junamika noctynaibHOro pyxy. Po6ora. Exepris.

3akoH 30epexkeHHs iMITynbey. [IpuHIMn peakTuBHOTO pyxy. PobGora 3minHOi cuinu. Kinetndyna Ta
TIOTEeHITiabHa eHeprii. 3akoH 30epekeHHs eHepril y MexaHilli. KoHcepBaTHUBHI Ta HEKOHCEPBATHBHI
cuctemu. [1] Po3min 3 §3.1—3.14. [4] 82, 3,4, 6, 7, 8. [5] Po3nin 2 §2.1 — 2.6, Po3min 3 §3.1 — 3.7.

Junamika o0epTaabHOTO pyXy. 3akoHH 30epeskeHHs. ['paBiTawiiiHa B3aeMomisl.

[ousittss abcomoTHO TBepAoro tia. OOepTaHHS TBEPAOro TiJla HABKOJIO HEPYXOMOi OcCi, HOro
MoMeHT iHepmii. OCHOBHHMIA 3aKOH JNWHAMIKHA oOepTasbHOTO pyxy. KiHeTHYHa eHepris TBEpIOro
Tida, Mo obepTaeThcs. 3aKOH 30epekeHHs MOMEHTY immynbcy. [1] Po3min 4 §4.1-4.16, Po3nin 5
85.1-5.14.[4] 89, 10, 11, 12. [5] Po3nin 4. 84.1 — 4.8.

3micToBuii Mmoayan 2. MonekyssipHa di3uka Ta TepMoguHaMika. Enekrpuka.

PiBHsiHHS cTaHy iAeanpHOro rasy. MosekynsapHO-KiHeTH4YHa Teopis rasy. [lepmmii 3akoH
TepMOJMHaMIKH. AiabaTHuii mporec. PoGoTa rasy B pi3HUX Ipolecax.

TepMoarHaMiYHHI Ta CTATUCTHYHUI METOAU BUBYECHHS Tijl. [TOHATTS imeanbHOro rasy. PiBHAHHS
CTaHy ifeaqpHUX ra3iB. OCHOBHE PiBHSHHS KiHETHYHOI Teopii rasiB. CepeaHs eHeprisi MOJIEeKYJIH.
MosekynapHO-KiHeTHUHE TiayMadeHHs Temmeparypu. CrymeHi BinbHOCTI. Po3moxin eneprii 3a
CTYNEHSIMH BUIBHOCTI. MOIEKYyISpPHO-KIHETHYHA TEOpisl TEIUIoeEMHOCTI rasiB. [lepmuii 3axoH
TEPMOJMHAMIKH Ta HOTO 3aCTOCYBaHHS 1O i30mpolieciB. AmiabaTuunuii mporec. Kpyrosi,
HEOOOPOTHI Ta 3BOPOTHI mporecu. lpuHuun il TermoBoi Ta XOMONWIBHOI MaluHH. [meambHa
teroBa mammHa Kapno Ta ii KKZ. AGcomoTrHa mkana Ttemneparyp. Earponis. Jpyruit 3axon
TEPMOJIMHAMIKM Ta HOro CTaTHYHWA 3MicT. 3B'I30K EHTPOMii Ta IMOBIPHOCTI CTaHy
TepMoauHamMiuHi cuctemu. [1] Posmin 1, 2, 3; [4] §28; 29; 306 40, 41, 42 43, 44, 46. [5] Po3xin 9
89.1-9.3.

SBuma nepenocy. Jpyruii 3aKoH TepMOAMHAMIKY. PiquHu.

BinxuieHHs BiJ 3aKOHIB ifeaibHUX rasiB. CHIIM TSOKIHHS Ta BIAINTOBXYBaHHS y pEalbHHUX T'a3iB.
Pipasinas Ban-nep-Baanbca Ta #oro ananiz. Kputuunuii cran. XapakTepucTHKa PiKOTO CTaHy.
[ToBepxHeBmii mrap, moepxHeBuid HaTsr. Popmyna Jlammaca. fABume 3mouyBanHsa. KaminmspHi
sBuia. [ 1] Yacruna I1. Po3min 2. §2.1-2.6. [4] 847, 46.

3axoH Kynona. HanpyxeHicts enekrpudnoro nois. [lorenuian. Pyx 3apsity B eleKTpUIHOMY IOJIL.
3akoH 30epexxeHHs 3apsaay. 3akoH Kymona. Cwitosi iiHii momns. IloTik BekTopa Hampy»XeHOCTI.
Teopema I"aycca. 3actocyBanHs Teopemu ['aycca st 00YMCIICHHS HANIPYKEHOCTI MOJTiB.(BUBECTH
JUISl TUTOIMHU Ta JBOX IUIOIMH). PoGoTa cmi enekrpocratndnoro mois. IloteHmian Ta mMeToan
foro BuMmiproBaHHs. [lupkymsmis  BekTopa  HampykeHocTi. [loTeHmiampHHIT — XapakTep
enekrpocraruuroro mois. [1] Yactuna II1. Pozmin 1. 81.1 - 1.7. [2] Posmin 1 §1.1; 1.2; §1.3; 1.4;
1.5;1.7; 1.10; 1.11. [4] 8§48, 49, 50.

Enexrpoemuicts. Konnencaropu. EHeprist e1eKTpu4HOTO mMoJIs.

[MpoBignuku Ta mienekrpuku. [lonsapHi Ta HemomsipHi MonekynH. [lonspu3aunis opieHTamiiiHa Ta
nedopmartitina. Bekrop enekrpuanoro 3mimeHHs. Teopema Octporpanckkoro-I'aycca s moiyis B
JieJIeKTpUKax B iHTerpanbHid ¢opMmi. EnmextpoemHuicts mpoBigaukiB. Konmencaropu. Enepris
B3aeMoiil enextpuunux 3apsdiB. [1] Yactuua III. Posmin 1. §1.20 - 1.29. [2] Posmin 1 §1.15;
81.16; 1.3; 1.20. [4] 852, 53.

[ocriitanit ctpym. 3akonu Kipxroda.

Cuna ctpymy. Bekrop ryctunu ctpymy. PisHumms norenmianmis, E.p.c. Ta mHampyra. 3akoH Oma B
nudepeHianbhii Gopmi. 3akoH Oma JJis HEOAHOPIMHOT MUISIHKK Ta MOBHOTO Koya. Teriosa Jist
eJIeKTpUYHOTO cTpyMy. 3akoH Jlxoyns-Jlenna y audepenuianshiin dopwmi. [IpaBuna Kipxroga ta
ix 3actocyBanust. [1] Yactuna I11. Po3min 2. §2.1 - 2.9. [2] Po3min 2 §2.1-2.6. [4] §58.



TeMaTH4YHMII ILTaH HABYAJILHOI JUCIHUILIIHA

Ha3Bu 3MicTOBHX MOZYJiB 1 TEM

KinekicTs roguu

neHHa Gopma

3ao4yHa hopma

Yy TOMY YHCITi Yy TOMY YHCIT

ol T | 1 ol T | 1

3 5 :

S gl £ 5| 8 g E| 5

Mopnyas 1
3micToBuii Moayab 1. @i3UYHI OCHOBU MEXaHIKH.
Tema 1.. K.lvHeMaTI/IKa MOCTYNaJIbHOTO Ta 10l2l2121-1alol1|-1-1-18
KPHUBOIIIHIHHOTO PYXY.
Tema 2 JnHaMmika moctymaabHOTO pyxy. Pobora. wl2l2121-1al1al1l111]-138
Enepris.
Tema 3. I[I/IHaMlKa'06eI.):[aJ'IBHOFO PYXy. 3aKOHH w2212 -1alwol-11111-18
30epeskenHs. ['paBiTariiiina B3aemMomist
Pa3zom 3a 3micToBUM MoayJiem 1 30|66 |6|-112|{30]2|2 2| - |24
3micToBuii MoayJb 2. MonekymsipHa izuka Ta TepMoanHamika. Enexkrpuka

Tema 4. PiBHSHHS CTaHy 11€aJTbHOTO Ta3y.
MorekynsapHO-KiHeTHYHA Teopis ra3y. [lepmmii ) ) )
3aKOH TepPMOJMHAMIKU. AniabaTHUH TpoIIeC. 12121212 612 1)1 10
Po6ora ra3y B pizHHX Iporiecax.
Tewma 5. SBuia nepenocy. JApyruii 3akoH ) L
TepMOJUHAMIKH. PimquHu. 1221212 612 12
Tema 6. 3axkon Kynona. Hanpyxenicts
enekTpuuHoro nosst. [loreniian. Pyx 3apsay B 12/2(2|2|-16(13]1 1|1 - 110
CICKTPUIHOMY TTOJi.
Tema 7. Enextpoemuicts. Konnencaropu. Enepris ) N
CJIEKTPUYHOTO TIOJISL. 1202122 6112 12
Tewma 8. TTocTiiinuit ctpym. 3akorn Kipxroda. 9|11 (1}|-1911{1}|-1|-1]-1/10
Pa3zom 3a 3micToBUM MoayJiem 2 60/ 91919 |-133|60|2|2|2]|- 1|54
Yceboro ronux 90(15(15/15| - |45|90| 4 (4 | 4| - |78




Temu NpaKTUIHUX 3aHATH

KinekicTs rogua

Ne
HasBa temu
3/ Jlenna 3aouHa
dhopma dbopma
Moayas 1
3micToBuii MmoayJb 1. ®i3nyHi OCHOBH MEXaHIKH.
1 Kinemarrka moctymansHOTO i 00€pTaIbHOTO PYXY. 2
2 Junamika marepianbHoi ToukHd. PoGoTta crunn. 3akoHu 30epeeHHs 2 2
MIPH TIOCTYHAIBHOMY PYCi.
MHAMiKa 00epTaIBHOTO . 3aKoHM 30epeKEHHS TPU
3 PTAIE pPyxy P p 2
o0epTabHOMY PYCi.
Bceboro 3a 3micToBuit moayJsb 1 6 2
3micToBuii Moayb 2. MonekynspHa ¢izuka Ta TepMonnHamika. Enekrpuka.
PiBusHHA cTany imeamsHOTO Ta3y. OcHoBr M.K.T. Ileprmmii 3akoH
4 | repmoauHamiku. PoGora ra3y B pisHuX npouecax. AxiabaTHyHui 2
npoiiec.
5 I[pyrnﬁ 3aKkoH TepMonuHaMmiku. Kpyrosi mponecu. EHTpomis. 2
Pimunn.
6 3axon Kymnona. Hampy>keHicTh 1 MOTEHIIaN eeKTPHIHOTO OIS 2 2
7 Enextpoemnicts. Konnencaropu. EHeprist e1eKTpUYIHOTO MMOJS. 2
8 | Mocriiiamii ctpyMm. 3akonu Kipxroda. 1
Bceboro 3a 3micToBHil MOAYJIb 2 9 2
Pazom 15 4




Temu j1a00paTOpHUX 3aHATH

JlabopaTopHi poOOTH BUKOHYIOTHCSI CTYJICHTaMH 3T1IHO 1HIUBIAyanbHOTO Tpadiky y o0’ emi,
110 BIJAMOBia€ TEMAaTUYHOMY IUIaHY IWUCUMIUIIHMA, y PO3PaxXyHKY IO 2 TOAWHU Ha PoOOTYy IS

JeHHO1 (popMHU HaBUAHHSL.

Ne
Hazpa Temun
3/1
Moayas 1

M-1 BumiproBaHHs NiHIHHUX po3MipiB i Mac.
M-2 BuszHaveHHs T'YCTHHHU TBEPIOTO TiJa.
M-4 BusHaveHHS MOMEHTY 1HEpIIil Tija JOBiIBHOT (hOpMHU.
M-5 BusHaueHHs MOy sl IPYKHOCTI MaTepiaiy 3a TOTIOMOTOI0 KaTeTOMETpa.
M-6 [epeBipka 3akoHY 30€peKEHHS IMITYJILCY TiJ 4ac yAapy KyJib.
Md-8 BusHaueHHs MUTOMOI TETNIOTH TAPOYTBOPEHHS (KOHEHCAllii) BOJIM TIPU TEMIIEpaTypi KUITIHHS.

Md-9 [epeBipka 3aKOHIB i1€abHOTO rasy.

M®-10 | BusHaueHHs BiAHOIICHHS TEIUIOEMHOCTEH JIJISl TIOBITPSL.

Ma@d-11 | BuzHaueHHS TUTOMOI TEIUIOEMHOCTI METaTy METOI0OM OXOJOKEHHSI.

M®-12 | BusHadyeHHS [IBUAKOCTI BUNIAPIOBAHHS PIIMHM 1 3MiHH ii €HTPOMii.

M®-13 | BusHadyeHHS 3al€)KHOCTI Koe(illieHTa MOBEPXHEBOI'O HATATY BiJl KOHLEHTpPALii pO3UnHY.

Mad-14 | BusHaueHHs Koe]ilieHTa TOBEPXHEBOTO HATATY PiIMHH 32 JOTIOMOTOIO TOPCIHHUX Tepe3in?

M®-15 | BuznaueHHs koeQilieHTa MOBEPXHEBOIO HATATY METOJIOM MiJHSATTS PiAMHHU B KaIiIspi.

M®-16 | BuznauyenHs koedilieHTa BHyTPIIIHBOTO TEPTA i CepeIHbOT TOBKUHH BIIBHOTO MPOOITy MOJNEKYI
TIOBITPST METOJIOM IPOTIKAHHS Ta3y dyepe3 Kamisp.

Ma®-17 | BuszHaueHHs KoedirieHTa B’ s13K0CTi 3a MeTosioM CToKca.

M®-18 | BuznauenHs koedinieHTa B I3KOCTI PiIMHH KaUIIPHAM BiICKO3UMETPOM MPH Pi3HUX TeMIepaTypax

Mad-19 | BuzHaueHHs 3aJ1€KHOCTI B’SI3KOCTI piIUHA Bicko3uMeTpoM | erutepa.

M-20 BusnauenHs MOMeHTY iHepIiii MasTHHUKAa MakcBeria.

M-21 BusHaueHHs MOy s 3CyBY CTalli 32 AeOpMAIi€r0 KPYUCHHSI.

M-22 BusnauenHs MoMeHTY iHepii Tina 3a gormomoroio MasiTauka Ob6epoexa.

M-23 BusHaueHHs MIBUAKOCTI MOTBOTY KYJIi 3 JOMOMOTOI0 0aTiCTHYHOTO KPYTHIHBHOTO MasiTHHAKA.
M-24 BusHaueHHs 3eMHOTO IPUCKOPEHHS 3 TOTIOMOT0I0 MaTEMaTHYHOT'O Ta 00OPOTHOTO MAsITHUKIB.
M-25 Busnauenns xoedimienTa TepTs 32 JOMOMOTOI0 TIOXUJIOTO MasiTHHKA.

M-26 Busnauenns npuckopeHHs BinbHOTO maginas. (MammHa ATByna.)

M-27 BusHaueHHs MOMEHTa IMITYJIbCY T2 MOMEHTA 1HEpLii TipocKoa.
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Camocriiina poboTa

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

3aBaHH AJ151 CAMOCTIiHHOI po6oTH

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

3micToBuii Moay.Jib 1. Di3udHI OCHOBH MEXaHIKH.

1 ITinroroBka o JIEKIii 1 4
2 | IlizroroBka 10 1a00paTopHUX pooiIT 1 4
3 [TinroroBKa A0 MPaKTUYHUX POOIT 1 4
4 | Bukonanus P3 9 12

Bceboro 3a 3micToBuii MmoayJs 1 12 24

3micToBuii Moayab 2. MonekynspHa ¢izuka Ta TepMonuHamika. Enekrpuka.

1 [TinroTroBKa mo IEKIIA 2 10
2 | IliaroToBka 10 1abOpaTOpHUX POOIT 2 6
3 | IlinroroBka o0 MPaKTUYHUX POOIT 2 6
4 | Buxkonanus P3 15 14
5 [TinroToBka 10 eK3aMeHy 12 18

Bceboro 3a 3micTroBuii Mmoayab 2 33 54

Pa3zom 45 78
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Po3paxyHnkoBi 3aB1aHHs
Po3paxyHKOBi 3aBAaHHSI BUKOHYIOTHCS CTYJCHTaMH 3T1IHO 1HAMBIyaIbHOTO BapiaHTy, SKHA

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

3aHATTSI.
Ne Hassa Kis-
3/m KiCcTh
OaiB
Moayas 1
3micToBuii Moayab 1. @i3UYHI OCHOBU MEXaHIKH.
1 | KimemaTHKa MocTymaabHOIO i 00epTaJbHOTO PYXY. 5)
5 Jlunamika maTepiaibHOi Touku. PoboTa cunm. 3akoHu 30epekeHHs TPH 5
MOCTYNAJILHOMY PYCI.
3 | AuHamika o0epTaibHOro pyXy. 3aKOoHU 30epekeHHs Ipu 00epTaIbHOMY PYCi. 5)
3micToBuii MoayJb 2. MonekysipHa (izuka Ta TepmoanHamika. Enexrpuka.
PiBusiHHS cTany igeanpHOTrO razy. OcuoBu M.K.T.
4 | Ilepmmuii 3ak0H TepMoanHaMiku. PoboTa ra3y B pi3HHX npouecax. AniadaTnaHuit 5)
npoIiec.
5 | Hpyruii 3akoH TepmoanHamiku. Kpyrosi nporecu. Entpomnis. Pinuau. 5)
6 3akon Kymnona. HanpykeHicTh 1 TOTEHITIaN eIEKTPUYHOTO TOJIA. 5
Enexrpoemuicts. Konnencatopu. EHepris enekTpuyHOro moJsi.
Bceboro 3a moay.Js 1 30

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

VY mporieci OCBOEHHS TUCIUIIIIHT 3100yBayd Mae:

— BUKOHATH M'SITh OKPEMHX 3aBJIaHb Ha JabopaTopHOMY OOJagHAHHI 3T1AHO 1HAWBIyaTbHOTO
rpadiky BHKOHAHHS JlaOOpaTOpHHX poOIT, O(GOPMUTH TMANMEPOBUN AHANITUYHUNA 3BIT Yy
BIJIMOBIAHOCTI IO IUX 3aBJaHb Ta MPEACTABUTH HA PO3TJIS] BUKIAAAUy, SKUN OLIHIOE BUKOHAHHS
KO>KHOT poOOTH Ta Ha OCHOBI YCHMX BIJIOBIiJ€H BH3HAUa€ piBEHb PO3yMiHHS BUKOHAHOI POOOTH,
TOOTO 11 3aXUCT;

— BUKOHAaTH 6 pO3paxyHKOBHX 3aBJaHb 3TiJHO CBOTO BapiaHTy; OGOPMHUTH ManepoBUit
PO3paxyHOK 3a/ay Ta MPEACTaBUTH HA PO3IJIA] BUKIAAAuYy, SKUIl OLIHIOE BHUKOHAHHS KOXHOT
poOOTH Ta Ha OCHOBI YCHUX BIJIITOBIJICH BU3HA4Ya€ PiBEHb PO3YMIHHS BHKOHAHOI POOOTH, TOOTO ii
3aXUCT;

— CKJIACTH €K3aME€H Yy BHIJISAI MHCHbMOBOIO IMiJCYMKOBOTO MOAYJIBHOIO KOHTPOJBHOTO
3ax01y, SIKUM BKJIIOYaE B cebe TECTOBI 3aBIaHHS 3 TEOPETHMYHHMX 3HAHb Ta BUPILICHHS TPbOX
MPAKTUYHUX 337a4; HA MATOTOBKY HaaeThCs 80 XBHIIUH.
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7. ®@opMH MOTOYHOI0 TA MiICYMKOBOI'0 KOHTPOJIIO

JloCsITHEHHS CTyIeHTa OLiHIOIThCA 32 100-6aIbHOI0 CHCTEMOIO Y HIBEPCUTETY.

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

[ToToyHMiT KOHTPOJIH Mependavae OLIHIOBAHHS TEOPETUYHOI MiATOTOBKH 37100yBayiB BUIIOI
OCBITH 13 3a3Ha4eHOl TeMH Ta HAOyTMX MPaKTUYHUX HABUYOK TMiJ 4YaC BUKOHAHHS 3aBllaHb
1a0opaTOpHUX POOIT.

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

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIBbHOI JiAJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
Kpurepii oniHIOBaHHSI BHUKOHAHHS JIA00PATOPHHUX POOiT

3n100yBay Ma€ BUKOHATH II'SITh Ja0OpaTOpPHUX pOOIT 3TiHO I1HAMBIAYyaTbHOTO Tpadiky.
Koxna naboparopua potdora (JI/p) omiHroeTbcs MakcumyM y 6 OaiiB. 3araiom 3a JabopaTopHi
po6oTH MOXKHA OTpUMaTH MakcuMyMm 30 OaiB.

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

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

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

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

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

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

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

0 PoGota He BUKOHYBajacs

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

3n00yBay JeHHOi (OpMHM HaBYaHHS Ma€ BHKOHATH UIICTh PO3PAXYHKOBUX 3aBJaHb, IO
HapaxoBYIOTh B €001 7 3aaady, 3rifHO iHAMBIAyanbHOTo rpadiky. KoxkHa po3paxyHKOBE 3aBHaHHS
(P/3) ouintoeTbcs MakcuMyM y 5 OamiB. 3arajgoM 3a po3paxyHKOBI 3aBJaHHS MOXXKHAa OTpUMATH
makcumyM 30 Gaitis.

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

BCTAHOBJICHUM BHUMOTI'aM.

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

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

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

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

0 CTyzneHT He po3B’s3ye 3a1aui.

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

Kpurepii oniHlOBaHHSI BUKOHAHHA KOHTPOJILHUX 3aB1aHb (3a04Ha popMa)

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

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

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

BCTAHOBJICHUM BHMOTI'aM.

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

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

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

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

0 CTyzneHT He PO3B’s3ye 3aaaui.

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

14



Kpurepii oniHIOBaHHA eK3aMeHY.

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

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

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

9. 3aco0u HaBYaHHS
1. OnopHuit KOHCHEKT JEKIii 3 TUCIMILIIHYA B €JIEKTPOHHOMY BapiaHTi.
2. MeronuyHi BKa3iBKH Ta 3aBIAaHHS 10 BUKOHAHHS 1HIUBIAyaJbHUX Ta JaOOpaTOPHHUX POOIT
3 TUCLUUIUTIHU B €IEKTPOHHOMY BapiaHTi.
3. JlaGopaTopii 3 yuboBUM 00JIaTHAHHSIM.
4. HaB4asibH1 MOCIOHUKY /IS 1HIWMBIAYaIbHOT pOOOTH CTYACHTIB 3 KypCy (i3HKH.
5. JlexmiitHi AeMOHCTpaIlii.

10. PexomennoBaHi 1kepena ingpopmanii
OcHoBHa JiTepaTypa
1. ®izuka nns yaisepcutertis : [linpyunuk / I1. M. Bonosuxk. K.: ,,ITepyn”, 2005. — 864 c.

2. Kyuepyk, 1. M., 3aransuuii kypc ¢isuku / 1. M. Kyuepyk, 1. T. 'op6auyxk, I1. IT. JIynuk. - T. | —
K.: ,,Texnixa”, 2001. - 536 c.

3. Kyuepyk, I. M., 3aransnuii kypc ¢izuku / I. M. Kyuepyk, 1. T. 'op6auyk, I1. IT. JTynuk. - 1. 11 -
K.:,,Texnika”, 2001. — 452 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Kypc ®@i3uku : migpyunuk / L. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pexn. Jlonmatuncekoro., JIbBiB,
2003. - 560 c.

Mexanika. MonekymnspHa ¢izuka ta TepmonuHamika : Hasu. moci6nuk / T. b. Tkauenko, M. L.
VYkpainens, B. B. Kaninin, A. 1. Pubanka, A. B. besyrnuii, A. 1. Kozaps, C. 1. Mensnuk, B. O.
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