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BCTYII

Anomauin
Hucyunnina "®izuxka 1" cnpsamosana Ha 6ueueHHS OCHOBHUX NOHAMb MA 3AKOHIE NPUpoou;
HAYKOBULL ONUC CNOCMEPENCYBAHUX (DI3UYHUX AU, 080O0IHHA (PYHOAMEHMALLHUMU NOHAMMAMU,
ma meopiamu KIAcuuHoi U CcyuacHoi Qi3uxu, 20N08HUMU 3Ac00aMU  DI3UUHO20 OOCHIONCEHHS,
hopmysanns HAyK06020 c8iMoeaady ma Pi3uuH020 MUCIEHHS, 080JI00IHHS NPULOMAMU MA 3ACODAMU
D038 'A3Y8AHHA KOHKPEMHUX 3a0ay 3 pPISHOMAHIMHUX o001acmeu HAYKY, 30Kpemd, MeXaHiKu,
meniogizuKky, eneKmpuxu, O3HAUOMIEHHS 3 CYYACHOK HAYKOBOK anapamypor, @GopmyeaHHs
HABUYOK NPOBeOeHHs (Qi3UUHO20 eKCNepUMEHMY, MIHHA GUOLTUMU KOHKpemHUull (i3uyHuil 3micm 6
NPUKIAOHUX 3A0a4ax Mauoymuvoi npoghecilinoi OisibHoCmi i € He8i0 EMHOI0 OCBIMHBLOIO CKAAOOBOIO
npoepamu  nioeomoexku oakanaspie cneyianonocmi "F3. Komn’romepui nayku" 6 uacmuni
dopmysanns 6azamvox 3a2anbHUX ma Gaxosux KOMNEHMHOCMel, d MAaKo}C NPOSPAMHUX
pe3yivmamie HagyauHsA. /ucyuniina po3paxoeana Ha cmyoeHmis, AKi ompumanu 0a306i 3HAHHA 3
3a2abHO20 KypCy Pi3uKu, Ximii ma suwoi mamemamuxu.
Knwouoei cnosa:  ¢isuxa, ¢pizuuna  eenuuuna, Mexawika, MONeKyIApHa  pisuxa,
eeKmpocmamuxa.

Abstract

The discipline "Physics 1" is aimed at studying the basic concepts and laws of nature; scientific
description of the observed physical phenomena; learning the fundamental concepts and theories of
classical and modern physics, the main methods of physical research,; forming the scientific
worldview and physical thinking, mastering the techniques of solving specific problems in various
fields of science, in particular, mechanics, thermophysics, electricity; acquaintance with modern
scientific equipment, formation of skills of physical experiment, the ability to identify specific
physical content in applied tasks of future professional activity, and it is an integral part of the
training program for bachelors on specialty "F3. Computer Science" — the part forming many
general and professional competencies and learning outcomes. The course is designed for students
who have received basic knowledge on the general course of physics, chemistry and higher
mathematics.

Key words: physics, physical quantity, mechanics, molecular physics, electrostatics.



1. Onuc HaBYAJILHOI AUCIHUILIIHA

HaiimeHyBaHHS TOKa3HHKIB

["airy3p 3HaHB, CHEIIATBHICTD
(ocBiTHS TIpOrpama), OCBITHIM
PIBEHb

XapakTeprucTHKa HABYAIbHO1

JUCLUILIIHA

JeHHa Gopma
HaB4YaHHA

3ao04Ha popma
HaB4YaHHA

Kinpkicts kpenutiB - _3  *

Mopmymis — 1

3MICTOBUX MOJYJIIB — 2

["any3b 3HaHb

F. [ndbopmariitai TexHoIorii

O06o0B's13K0Ba

Pik miaroroBku:

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

[HuBiAyabHE HAYKOBO-
JIOCIIITHE 3aBIaHHs
He repeadadeHo

3arajibHa KUIbKICTh
roqua 90.

CrieniasibHICTB
F3. Komr’totepHi HayKu

OcBiTHA porpama
Kowmm’torepHi Hayku

CeMm

ecTp

Jlekmini

15 ron.

2 rof.

[TpakTnyHi,

CeMiHapChKi

15 rox.

2 Tox.

Jlabop

aTOpHI

15 ron.

2 rof.

TrxHEBUX TOAUH IS

NeHHOi ()OpMU HAaBYAHHS:

ayIUTOpHUX — 3

CaMOoCTIHOT poOOTH
CTynaeHTa — 3

OcBITHIH piBEHb:

nepuuii(0akajnaBpcbKuii)

CamocriitHa po6oTa

45 ron.

84 ron.

[unuBinyanbHi 3aBAaHHA: - TO.

Bung KOHTPOJIIO: €CK3aMCH

dopMa KOHTPOJIIO: TUCBMOBA
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2. MeTa BUBYCHHSI HABYAJIbHOI AUCHUILIIHA

Po6oua mporpama HapuanpHOi auctuiurian "®i3uka [" ckiazeHa BIANOBIIHO O OCBITHBO-
npodeciifHol mporpaMu MiATOTOBKM  3100yBaduiB  BHUIIOI OCBITH CTymneHs OakajaBpa 3a
cnemianpHicTio F3 — "Komm’torepni nHayku". Jlnsa 3asnadenoi OIIIl gucnurmiina mae crartyc
HOPMAaTHBHOI.

Mertoro BUBYeHHS HaBYalbHOI auctuiuiiny "®izuka [" € popmyBaHHS y CTyIEHTIB BIAMOBITHO
710 OCBITHBO-IIPOQECIHOT MPOrpaMH TAKUX KOMIETEHTHOCTEH:

3K1. 3naTHicTh 10 aOCTpaKTHOTO MHUCIICHHS, aHaji3y Ta cuHTe3y. 3K2. 31aTHICTH
3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlisIX.

3K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUYHUX CUTYAIIisIX.

3K6. 3naTHiCTh BUMTHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSMHU.

CK4. 3naTHiCTh BUKOPHCTOBYBATH CydacHI METOAM MaTEMaTHYHOTO MOJENIOBaHHS 00’ €KTIB,
MpOLECiB 1 SBHII, pO3POOIATH MOAENI ¥ alIrOpUTMHU YHUCEIBHOTO pPO3B’SI3yBaHHS 3a/1a4y
MaTeMaTHYHOTO MOJIEIIOBAHHS, BPAXOBYBAaTH MOXHOKH HAOIMKEHOTO YHCEIBHOTO PO3B’S3yBaHHS

npodeciiftHuX 3a1ad.

3. IlepenymoBu AJ1st BUBYCHHS JUCHUILIIHH
[lepenymoBamMu st BUBYEHHS MAWCUMIUIIHM € paHille BHBYEHAa JUcHMIUIiHA "Buma
MaTeMaThka" — nudepeHiianbHe Ta IHTerpaibHe OOYMCIICHHS, PSAAN; OCHOBHI TOHSTTS Ta 3aKOHH 3

HIKITBHOTO KypCy (i3UKH; AEsKi TOHATTS Ta 3aKOHH 3 MIKUIBHOTO KypCy XiMii.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHs HaBYANbHOI TUCIUIUIIHU Nepeadadae GopMyBaHHS Ta PO3BUTOK Y CTYJEHTIB TaKUX
pe3yJIbTaTiB HAaBYAHHS:

—IIP1. 3acrocoByBaTu 3HaHHS OCHOBHMX (POPM 1 3aKOHIB aOCTPaKTHO-JIOTIYHOTO MUCIIEHHS,
OCHOB METOJIOJIOT1i HayKOBOTO Ti3HAHHS, (HOPM 1 METO/IIB BIIIYUEHHs, aHalli3y, OOpOOKH Ta CHHTE3Y
iH(popMallii B IpeiMeTHIN 001acTi KOMIT'FOTEPHUX HayK..

—IIP3. BukopucToByBaTH 3HaHHS 3aKOHOMIPHOCTEW BHUMAJKOBUX SIBHIL, iX BJIACTUBOCTEH Ta
onepauiid HaJg HUMHU, MOJENIel BUIAJKOBUX IPOLECIB Ta CyYaCHUX HPOTPAMHUX CEPENOBMIL IS
PO3B’A3yBaHHS 33/1a4 CTATUCTUYHOI 0OPOOKH TaHUX 1 MOOYA0BH MPOTHO3HUX MOJICIICH.

—IIP7. Po3yMiTH NpUHIMON MOJEIIOBaHHS OpraHi3alliifHO-TEXHIYHUX CHCTEM 1 oleparliii;
BUKOPHUCTOBYBAaTH METOAM JOCIIJDKEHHS OIepaliif, po3B’s3aHHS OJHO— Ta OaraTOKpHUTEpiaJbHHUX

ONTUMI3AIIIHIX 33724 JIHIHHOTO, IIIOYHCETFHOTO, HEMIHIHOT0, CTOXaCTUYHOTO MPOTPaMyBaHHS.



5. IIporpama HaBYaJIbHOI AW CHUAIIIHA

Moayas 1.

3micToBuii Moayab 1. Pi3n4HI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

Kinemarnka mocTynajabHOTO Ta KPUBOIIHIHHOTO PYyXYy.

Beryn. IlepemimieHHs, IIBHAKICTh, NPUCKOPEHHS. TaHreHIiallbHa Ta HOpPMAallbHA CKIJIJOBi
npuckopeHHs. KyToBi nmepemimeHHs, MBHUIKICTh, IPUCKOPEHHS. 3B'A30K MK BEKTOpaMH JIHIHHAX
Ta KyTOBUX IIBUAKOCTEH 1 mpuckopenb. [1] Poszmin 2 §2.1; 2.2, [5] §1.1 - 1.6.

Juramika moctynansHOro pyxy. Pobota. Enepris.

3akon 30epexeHHs iMmiynbcy. [Ipuanmn peaktuBHOTO pyXy. PoboTa 3minnoi cwnn. Kinerndana ta
MoTeHIliaJIbHA eHeprii. 3aKoH 30epeeHHs eHeprii y Mexaniui. KoncepBaTuBHi Ta HEeKOHCEpBAaTHBHI
cuctemu. [1] Pozain 3 §3.1 -3.14. [4] §2, 3,4, 6,7, 8. [5] Po3nin 2 §2.1 — 2.6, Po3nin 3 §3.1 - 3.7.

Juramika obepTansHOTo pyXy. 3akoHH 30epekeHHs. | paBitaliiiiHa B3a€MOZis.

[onstrss abcomoTHO TBepAoro Tia. OOepTaHHS TBEPAOIrO Tijla HABKOJIO HEPYXOMOi OCi, HOro
MoMeHT iHepiii. OCHOBHUH 3aKOH JUHAMIKK O0epTaIbHOrO pyxy. KiHEeTHYHA €HEpris TBEPIIOro
Tija, MO 00epTAEThCA. 3aKOH 30epekeHHS MOMEHTY iMmyibcy. [1] Po3min 4 §4.1-4.16, Pozmin 5
§5.1—5.14.[4] §9, 10, 11; 12. [5] Po3nin 4. §4.1 — 4.8.

3micToBuii Mmoayab 2. MonekymnspHa di3uka Ta TepMoauHamika. Enekrpuka.

Tema 4.

Tema 5.

TeMma 6.

Tema 7.

Tema 8.

PiBHsiHHS cTaHy ifeanpHOro Trazy. MoseKkynapHO-KiHeTH4YHa Teopis ra3y. [lepmmii 3akoH
TepMoaHaMiku. AniabaTHuii mportec. PoboTa rasy B pisHHX mporecax.

TepMoauHaMiYHMI Ta CTATUCTHYHUN METOIW BUBYCHHS TUT. [IOHATTS imeanbHOrO razy. PiBHSHHS
CTaHy igeanbHHX ra3iB. OCHOBHE piBHSHHS KiHETHYHOI Teopii raziB. CepeaHs eHepris MOJEKYIH.
MonekynsapHO-KiHEeTUYHE TIIyMadeHHs Temneparypu. CrymeHi BimpHOcTi. Po3momin eneprii 3a
CTYIIEHSIMU BITBHOCTI. MoONEKyIsIpHO-KiHETHYHA Teopis TerwioeMHOCTI TaziB. llepmmii 3akon
TEPMOIWHAMIKM Ta HOTO 3acTOCyBaHHSA JO i3omporeciB. Amiabatnunuii mpouec. Kpyrosi,
HeoOOpOTHI Ta 3BOPOTHI mpomecd. [IpuHIMN mii TErmmoBoi Ta XOIOAWIBHOI MammHA. |xeampHa
terwioBa mamuHa Kapro Ta ii KK, AbGcomorHa mkama Temmeparyp. Entpomnis. pyruit 3akoH
TEPMOIWHAMIKM Ta HOro CTaTHYHWH 3MicT. 3B'I30K eHTpomii Ta IMOBIPHOCTI CTaHy
TepMoauHamiuHi cuctemu. [1] Posmin 1, 2, 3; [4] §28; 29; 3006 40, 41, 42 ,43, 44, 46. [5] Po3ain 9
§9.1 -9.3.

SBuma nepenocy. Jpyruii 3aKoH TepMoArHAMIKH. PiquHu.

BinxuiieHHs Bij 3akoHIB ineayibHUX ra3iB. CHIM TSOKIHHS Ta BiJIITOBXYBaHHS y PEaJIbHUX Ta3iB.
Pipasinas Ban-nep-Baanbca Ta ioro anani3z. Kputuunuii cran. XapakTepUCTHKA PiJKOTO CTaHY.
[loBepxHeBuii map, moBepxHeuil HatsAr. Popmyna Jlammaca. SBume 3mouyBaHHA. Kaminmspsi
sBuia. [1] Yactuna I1. Po3min 2. §2.1-2.6. [4] §47, 46.

3axon Kynona. Hampyxenicts enekrpuanoro moist. [lorenmian. Pyx 3apsay B enekTpudaHOMY TOJI.
3akoH 30epexxeHHs 3apsaay. 3akoH Kymona. CunoBi minii mons. IloTik BekTopa Hampy>KEHOCTI.
Teopema I"aycca. 3actocyBanHs Teopemu ['aycca s 004YKMCICHHS HAIIPYKEHOCTI IMOJIIB.(BUBECTH
JUISL TUTOIIMHU Ta JBOX IUTOmIuH). PoboTa cun enekrpocraTudHoro moiis. [loTeHiian Ta MeToau
foro BuMmiproBaHHs. [lupkyssimis BekTopa HampyxeHocTi. [loTeHIiadpHUE  xapakTep
enekrpocratuaHoro noiist. [1] Yactuna III. Po3min 1. §1.1 - 1.7. [2] Po3min 1 §1.1; 1.2; §1.3; 1.4;
1.5; 1.7; 1.10; 1.11. [4] §48, 49, 50.

Enexrpoemuicts. Konnencaropu. EHeprist e1eKTpu4HOTO moJis.

[IpoBignuku Ta pienexkrpuku. llomapui Ta HenoxsipHi Monekyinu. llonspuszauis opieHTamiiiHa Ta
nedopmariiiina. Bexrop enexrpuunoro 3mimieHns. Teopema Octporpanacskoro-Iaycca st mois B
JlieNeKTpUKax B iHTerpaibHii (opmi. Enextpoemuicts mposigaukis. Konnencaropu. Enepris
B3aemomii enekTpuyHux 3apsaniB. [1] Yacruna III. Pozmin 1. §1.20 - 1.29. [2] Po3min 1 §1.15;
§1.16; 1.3; 1.20. [4] §52, 53.

[ocriitauii ctpym. 3akonu Kipxroda.

Cuna ctpymy. Bektop ryctunu crpymy. Pisung norenmianis, E.p.c. Ta Hanpyra. 3akon Oma B
mudepenuianbHiil Gopmi. 3akoH OMa U1 HEOAHOPIAHOT AUISTHKM Ta MOBHOTO Kojia. TermyoBa Iist
eJIEKTPUYHOTO cTpyMy. 3akoH J[xoyns-Jlenna y audepenmianshii ¢popmi. [Ipasuna Kipxroda ta
ix 3actocyBanssl. [1] Yactuna III. Po3min 2. §2.1 - 2.9. [2] Po3min 2 §2.1-2.6. [4] §58.



TemMaTHYHNH IIJIAaH HABYAJILHOI AUCIUILTiIHA

HazBu 3mMicTOBUX MOJTYIIIB 1 TEM

Kinekicts ronuna

JieHHa Gopma

3a04Ha (hopma

Yy TOMY YHCITi Yy TOMY YHCITi

of 1 | O ol 1 I

3 | 8 :

2 E| Z| 5| g Bl | §

Monayas 1
3micToBuii Moy b 1. Di3u4HI OCHOBH MEXaHIKH.
Tema 1.. K.lvHeMaTI/IKa HOCTYNAJILHOTO Ta 1wl 212021-1aliol -1-1-1-110
KPHUBOJIHIHHOTO PYXY.
EeMa 2 JuHamika mocTynanbsHOTO pyxy. PoboTa. wla2l2121-1alol-1-1-1-110
HEepris.
Tema 3.,Z[I/IHaM1Ka.O6eP;FaJII>HOFO PyXy. 3aKOHH wl2l2120-1alwol-1-1-1-110
30epexenns. ['paBiTaliitna B3aemMoist
Pa3om 3a 3micToBuUM MoayJiem 1 30| 6| 6 6|-1(12(30|-1|-1]-1-130
3micToBuii Moay.Jb 2. Monekyisipaa (i3uka Ta TepMoanHamika. Enexrpuka

Tewma 4. PiBHSHHS cTaHy iIeallbHOTO ra3y.
MoneKynﬂpHo-K1HeTHqHa Teopis rasy. [Mepmmii l2lalal-lelial -l 1!l-1-111
3aKOH TePMOJMHAMIKH. Aia0aTHUI MpoIIeC.
PoGota razy B pi3HHX mpolecax.
Tema S.HBHma nepeHocy. Hpyruii 3akoH lal2121-1lelial -1 -111- 111
TepMOAMHAMIKH. PinuHn.
Tema 6. 3axon Kynona. HanpysxenicTsb
enekTpuuHoro mnoss. [loreniiian. Pyx 3apsiay B 12212 (2(-(6(121|1]-1]-1/10
SJIIEKTPUIHOMY TIOJTI.
Tewma 7. Enextpoemnicts. Konnencaropu. Enepris i2l2lal-lelal -l -1l1!-111
ENEeKTPHUYHOTO TIOJIS.
Tewma 8. TlocTiitaumii ctpym. 3akonu Kipxroda. 91|11 |-1912|1]-1]-1-111
Pa3om 3a 3micToBUM MoayJiem 2 600999 |-133/60/2|2|2|-|54
Yceboro roiuH 9015|1515 - (45|90 2 | 2 | 2| - |84




Temu NPAKTUIHHUX 3aHATH

Kinekicts roany

Ne
Ha3Ba Temu
3/m Jlenna 3aouHa
dhopma dopma
Moayas 1
3microBuii Moayab 1. Di3udHI OCHOBU MEXaHIKH.

1 KinemaTtuka nocTynaibHOTO i 00epTaNIbHOTO PYXY. 2

) Junamika marepianbHoi ToukH. PoOoTta cunn. 3akoHu 30epexeHHs ) )
IPH MTOCTYNAIBHOMY PYCi.

3 Junamika 00epTaIbHOTO pyXy. 3aKOHH 30epeKeHHS ITPH )
0o0epTaIbHOMY PYCi.
Bceboro 3a 3micToBuii MmoayJib 1 6 -

3micToBuii MoayJb 2. MonekymsapHa (di3uka Ta TepMoauHamika. Enexrpuka.

PiBasaHES cTany ineamsHOTO Ta3zy. OcHoBr M.K.T. Ileprmmii 3akoH

4 | repmoauHamiku. PoGora ra3y B pisHuX mporecax. AniabaTHaHui 2
nporec.

5 jlpymﬁ 3aKOH TepMojrHamiku. Kpyrosi npomecu. Earpomist. )
Pigunn.

6 3akoH Kynona. Hampy>keHicTb 1 moTeHIian eeKTPUYHOTO TOJIA. 2 2

7 Enexrpoemuicts. Konnencaropu. EHepris eneKTpuyHOro moJsi. 2

8 IMocriitanii ctpym. 3akonu Kipxroga. 1
Bceboro 3a 3micToBuil MoayJb 2 9 2
Pazom 15 2




Temu j1a00paTOPHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTHCS CTYJIEHTAMHU 3TiJTHO 1HAMBITyaJIbHOTO Irpadiky y 00’emi,
IO BiJIMOBIJIa€ TEMAaTUYHOMY IUIAHY JMCIUILIIHU, y PO3PaxyHKy 1O 2 TOJUHH HAa poOOTYy st

NeHHO1 (hOpMU HABYAHHSL.

Ne
Ha3sa temu
3/l
Moayasb 1

M-1 BumiproBanHs niHIHHUX po3MipiB i Mac.
M-2 BusHaveHHs TyCTHHHU TBEPIOTO Tina.
M-4 BusHaueHHs MOMEHTY iHEpIIii Tia JOBUTEHOI (hOpMHU.
M-5 BuzHaueHHs MOyJIst IPYXKHOCTI MaTepiaily 3a JOTIOMOTOI0 KaTeTOMETpa.
M-6 [lepeBipka 3akoHy 30epeKEHHS IMITYJIBCY TiJ 4ac yaapy KyJb.
M-8 BusHaueHHS MUTOMOI TETIIOTH TApOYTBOPEHHS (KOHJCHCAITi1) BOU MPU TEMIIEPaTypi KATIIHHS.

M@-9 [NepeBipka 3aKoHIB iaeaTbHOTO rasy.

M®-10 | BusHaueHHs BIAHOIICHHS TEILIOEMHOCTEH JIJISl TIOBITPSL.

M@®-11 | BuzHaueHHS TUTOMOI TEIUIOEMHOCTI METAITy METOIOM OXOJIOPKEHHSI.

M®-12 | BuzHayeHHs MIBUAKOCTI BUNIAPIOBAHHS PITUHHM 1 3MiHH i €HTPOIi.

M®-13 | BusHaueHHs 3aJIC)KHOCTI KoedillieHTa TOBEPXHEBOTO HATATY Bijl KOHIICHTPAIIl pO3YHHY.

M®-14 | BusHaueHHs Koe]illieHTa TOBEPXHEBOTO HATATY PiUHH 32 JOTIOMOTOI0 TOPCIHUX Tepe3iB?

M®-15 | BuznadeHHs koe(illieHTa MOBEPXHEBOIO HATATY METOJIOM ITiTHATTS PiIIMHU B Kamijsipi.

M®-16 | BuznadyeHHs koedillieHTa BHyTPIIIHBOTO TEPTA 1 CEPeTHBOT JIOBKUHH BIJIBHOTO MPOOITy MOJIEKYJI
MOBITPs METOJIOM MIPOTIKAHHSI ra3y depe3 Karisip.

M®-17 | BusHaueHHs koedilieHTa B’s13K0CTi 32 MeToioM CTOKCa.

Md-18 | BusnaueHHs KoedillieHTa B’SI3KOCT1 PIAMHU KaIJISIPHAM BICKO3UMETPOM IPH PI3HUX TEMIIepaTypax

M®-19 | BuszHaueHHs 3aJI€KHOCTI B’SI3KOCTI piIHA Bicko3uMeTpoM | erurepa.

M-20 BusnauenHs MoMeHTY iHepIii MasTHHKa MakcBera.

M-21 BusHaueHHs MOyJIs 3CYBY cTai 3a 1eOpMaIlier0 KPYUCeHHS.

M-22 BusHaueHHst MOMEHTY iHepii Tina 3a nonomororo MasitHuka ObepOexa.

M-23 BusHaueHHs IBUIKOCTI TONBOTY KYJIi 3 JOMIOMOT00 0aiCTUYHOrO KPYTHIBHOTO MasiTHHUKA.
M-24 BusHaveHHs 3eMHOTO IPUCKOPEHHS 3 JIOTIOMOTOF0 MATEMaTHYHOT'O Ta 000POTHOTO MAasiTHUKIB.
M-25 Busnauenns koedimieHTa TepTs 3a JOMOMOTOI0 MOXHUIIOI0 MasTHHUKA.

M-26 BusnauenHs npuckopeHHs BUIbHOTO maainHs. (MammHa ATBya.)

M-27 Bu3HaueHHs MOMEHTA IMITYJIbCYy T2 MOMEHTA iHEpIIii TIpOCKOTIa.
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Camocriiina podora

CamocriiiHa poboTta mnependadae MIATOTOBKY MO0 JIEKUIHHUX Ta MPAaKTHYHUX 3aHSTH;
caMoCTiiiHe TOTJAHOJeHHS 3HAHHA 3a TeMaMW JUCHMIUIIHM;, MiATOTOBKY, OG(OpPMIIEHHS Ta
PO3paxyHOK JIabopaTOpHUX poOOIT; BUKOHAHHS PO3PAXYHKOBUX poOIT; MIATOTOBKY 0 JBOX
MOTOYHUX MOJIYJBHUX KOHTPOJIIB; MIATOTOBKY /10 €K3aMEHY.

3aBaHHs 1J151 CAMOCTIHHOI po00TH

No Bun pobotu KinbkicTs
3/ TOIUH
Jlenna 3aodHa
dhopma dbopma
Moayas 1

3micToBuii Moayab 1. Pi3UYHI OCHOBU MEXaHIKH.

1 ITigroroBka o JeKIii 1 -
2 | ITigroTroBka 110 1abopaTtopHUX pooiT 1 -
3 [TigroToBKa 10 MPaKTHYHUX POOIT 1 -
4 | Buxkonanns P3 9 30
Bceworo 3a 3micToBuii moayJs 1 12 30

3micToBuii Moay.b 2. MonekyinspHa ¢i3uka Ta TepMoanHamika. Enekrpuka.

1 IlinroroBKa 10 JIEKIIIH 2 5
2 | IligroroBka /10 1ab0paTopHUX pooIT 2 2
3 [TigroToBKa A0 MPaKTUYHUX POOIT 2 5
4 | Bukonanns P3 15 30
5 [TinroroBka 10 ek3aMeHy 12 12
Bceboro 3a 3micTroBuii moayJas 2 33 54

Pazom 45 74
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Po3paxyHnkoBi 3aBaanHst
Po3paxyHKOBI 3aBJaHHSI BUKOHYIOTHCSI CTYJCHTaMH 3TiJHO 1HAWBIAYaJIbHOTO BapiaHTy, SKUN

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

3aHATTS.
Ne Hasga Kimp-
3/m KiCcTh
Gaiis
Mopyas 1
3micToBuii Moayab 1. Pi3UYHI OCHOBU MEXaHIKH.
1 | Kimemaruka moctynaibHOTO 1 00€pPTAIBHOTO PYyXY. 5
) Junamika matepianbHoi Touku. PoboTa cumm. 3akoHu 30epekeHHs pH s
MOCTYNAJIBHOMY PYCi.
3 | JluHamika 00epTaIbHOTO PyXy. 3aKOHU 30epeKeHHS MpU 00epTATLHOMY PYCi. 5
3micToBuii Moayab 2. MonekyisipHa ¢izuka Ta TepMoanHamika. Enekrpuka.
PiBHsAHHS cTany ineanbHoro razy. Ocaosu M.K.T.
4 | Ilepmmii 3ak0H TepMoanHaMiku. PoboTa ra3y B pi3HHX mpouecax. AniabaTuaHuit 5
poliec.
5 | Apyruii 3akon TepmonuHamiki. Kpyrosi mporiecu. Entpomnis. Piguan. 5
6 3akon Kynona. HampykeHicTh 1 MOTEHIia)l €JIEKTPUYHOTO TOJISL. 5
Enextpoemuicts. Konnencatopu. EHepris eekTpuyHOro moss.
Bceworo 3a moayas 1 30

6. MeToau HaBYaHHS, 32CO00M JIATHOCTHKH Pe3yJIbTATIB HABYAHHSA
Ta METOJH IX IeMOHCTPYBaHHS

MeTtoau HaBYaHHS: MOSCHIOBAIbHO-1JIFOCTPATUBHUMN, TPOOIIEMHUIA.

VY nporeci OCBOEHHS TMCIUILTIHU 3100yBay Mae:

— BUKOHATH M'SITh OKPEMHUX 3aBJIaHb HA JJAOOpaTOpHOMY OOJIa/IHaHHI 3T1IHO 1HAMBIAYaIbHOTO
rpadiky BHMKOHaHHA Ja0OpaTOpHUX poOIT; O(OPMUTH NANEPOBUN AHATITUYHUM 3BIT Y
BIJIMOBIAHOCTI JI0 LMX 3aBJaHb Ta MPEACTaBUTU Ha PO3IJISL] BUKJIAAaUy, SIKUM OLIIHIOE BUKOHAHHS
KO>KHOT poOOTH Ta Ha OCHOBI YCHMX BIJIOBIJCH BU3HAUa€ PiBEHb PO3YMIHHS BUKOHAHOI poOOTH,
TOOTO 1i 3aXHCT;

— BUKOHaTH 6 pO3PaxyHKOBUX 3aBJaHb 3TiIHO CBOTO BapiaHTy; OGOPMHUTH IanepoBHii
PO3paxyHOK 3ajad Ta MPEJCTaBUTH HA PO3IJISLA BHUKIAAA4y, SKUH OLIHIOE BUKOHAHHS KOXHOI
poOOTH Ta Ha OCHOBI YCHHMX BIJINOBIZEH BH3HAUYa€ PiBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO ii
3aXUCT;

— CKJIACTH €K3aME€H Yy BHIJISAI MHCHbMOBOTO IMiJICYMKOBOIO MOJYJIBHOTO KOHTPOJIBHOIO
3axo0lly, SIKMM BKJIOYae B ce0e TEeCTOBI 3aBJaHHS 3 TEOPETHMYHUX 3HAHb Ta BUPILIEHHS TPbOX
MPaKTUYHUX 3a7a4; Ha MATOTOBKY Ha/jaeThcsl 80 XBUIIUH.
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7. @opMH MOTOYHOIO TA MiZICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHS CTyIeHTa OLiHIOIThCsA 32 100-0a1bHOI0 CHCTEMOIO YHIBEPCUTETY.

[TincyMKoBa OIliHKa HABYAJILHOTO KYpCY BKJIIOYA€E B ceO€ OIIHKH 3 MOTOYHOTO KOHTPOIIO 1
OIIIHKH 3aKJIFOYHOTO €K3aMeHY. Y KOKHOTO KOMITOHEHTA CBOSI YacTKa B 3arajbHiil CHCTEMI OIIHOK.
VY mpoMDKHUX OIIIHKax cTyaeHT Moxe HaOpatu 60 OGamiB. [IuTomMa Bara 3akjIOYHOTO iCIHTY B
3arajapHii cuctemi omiHoK — 40 GaniB. [IpaBo 31aBaTH 3aKITFOYHUM ICTIMT JAE€THCS CTYACHTY, SIKIH 3
ypaxyBaHHSIM MaKCUMaJbHUX 0ajliB MPOMIKHHMX OLIIHOK Habupae He meHiie 40 Oaiis. [limcymkoBa
OIliHKa HaBYAJbHOTO KYPCY € CYMOIO IPOMDKHHUX OIIIHOK 1 OIIIHKK €K3aMeHY.

[ToTouHMit KOHTPOJIb TIepeadavae OLIHIOBAHHS TEOPETHYHOI IMIATOTOBKHM 37100yBadiB BUIIOT
OCBITH 13 3a3HA4YeHOI TeMHU Ta HAOYTUX MPAKTMYHUX HABHUOK Il 4aC BUKOHAHHS 3aBJaHb
nabopaTopHHUX POOIT.

3apaxyBaHHS KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TIJIBKHU MICIIS TOCATHEHHS PE3yJIbTAaTiB,
sarmaHoBanux PITHJI, mo BupakaeThCs B OHINA 3 MO3UTHUBHUX OIIHOK, MEpen0adeHuX YHHHUM
3aKOHOJABCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIbHOI AiSVIbHOCTI CTYI€HTIB TA iX OLiHIOBAHHS
Kpurepii oniHioBaHHSI BUKOHAHHSA J1a00PaTOPHUX POOIT

3n100yBauy Mae€ BUKOHATHU II'SITh Ja0OpaTOpPHUX pPOOIT 3TiTHO IHAMBIILYaTBHOTO Tpadiky.
Koxna maboparopHa pob6ota (JI/p) oriHtoeTbess MakcumyM y 6 OaitiB. 3araiom 3a J1abopaTopHi
poboTH MOkHA OTprMaTH MakcuMym 30 OaiB.

J/p Kpurepii oninroBanHs

Pobota BHKOHaHA y BCTaHOBICHHUI TepMiH. BUKOHaHa caMOCTIHHO, YiTKO COPMYIILOBAaHI IIiJi,
3aBJaHHS Ta TiMOTe3a JOCHTIKEHb. 3aCTOCOBYBAIHCS KOPEKTHI METOOM OOPOOKH OTpPHMAaHUX
pe3ynbTaTiB. Y BUCHOBKax MpOBEIeHa KOPEKTHA iHTepIpeTalis pe3yiapTariB. Hagani moBHi ycHi
BIJIMOBI/Ii HA 3alTUTaHHS (3T1IHO METOJIMYHUX BKA31BOK) CTOCOBHO T€OPETUYHHUX OCHOB POOOTH.

Pobora BuKOHaHa y BCTaHOBJICHHN TepMiH. BuKoHaHa caMmOCTiitHO, 4iTKO chopMynbpOBaHi IIifi,
3aBJIaHHS. 3aCTOCOBYBAJIHCS KOPEKTHI METOJIM OOPOOKH OTPHUMAaHUX Pe3yNbTaTiB. ¥ BHCHOBKaxX
MpoBeJicHa KOPEKTHA 1HTeprpeTallis pe3yibTariB. HajaHi TOBHI YCHI BIANOBIAI Ha 3alMTaHHS
(3riZTHO METOIMYHHX BKA3iBOK) CTOCOBHO TEOPETUYHHUX OCHOB POOOTH.

Pobota BHKOHAHA y BCTaHOBIIEHHI TepMiH. BUKOHaHA camMOCTiliHO. 3aCTOCOBYBAJIMCS KOPEKTHI
METOJI OOPOOKM OTpPHMaHUX pPe3yJbTariB. Y BHUCHOBKAaX MpPOBEJCHA KOPEKTHA iHTepmpeTallis
pe3ynbratiB. Hamani HemoBHI ycHI BiNOBiAi Ha 3amuTaHHS (3TiHO METOJUYHHX BKAa3iBOK)
CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Pobota BukoHaHa y BcTaHOBIEeHHUN TepMiH. CTYJEHT BUKOHYE JIa0OpaTopHy poOOTY 3TiTHO 3
3 IHCTPYKIIIE€IO; B IIJIOMY TPaBUIIBHO CKIIAJIA€ 3BIT Ta pOOUTH BUCHOBKH. CTYICHT BIAMOBIISETHCS
HaJiaBaTH BiJIIIOBIJIi HA YCHI 3alIMTaHHS.

PoGota BuKOHaHA 3 TOPYLIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTYyI€HT BUKOHYE J1a00paTopHy
poOOTY 3riIHO 3 IHCTPYKIII€IO; CKJIAJCHUH 3BIT MICTHTh HETOYHOCTI Y BUCHOBKAX Ta MMOMMJIKH.
Hanani HenoBHi ycHi BiiNoOBiAi Ha 3anMTaHHA (3T1JHO METOJUYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

Po0ota BrKOHaHa 3 OPYIIEHHSM BCTAaHOBJICHUX TepMiHiB. CTYICHT BUKOHYE J1a00paTOPHY i
1 KEpiBHUIITBOM BUKJIaa4ya; CKJIAJICHHIA 3BIT MiCTUTh HETOUYHOCTI Y BUCHOBKAaX Ta TIOMUJIKH.
CrTyneHT BiAMOBISETHCS HA/1aBaTH BiAMOBII HA YCHI 3alTaHHS.

0 Po6ota He BuKoHyBaacs

Maxkcumanvra oyinka cmydenma 3a oanuii Komnonenm npozpamu 30 6anig (5 pooim no 6 6anis).
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Kpurepii oniHioBaHHSI BUKOHAHHS PO3PAaXYHKOBHX 3aBJ1aHb (1eHHa (popma)

3n00yBau JeHHOI (OpMH HaBYAaHHS Ma€ BHKOHATH WIICTh PO3PAaXyHKOBHX 3aBIaHb, IO
HApaxoBYIOTh B €001 7 3aaady, 3rifiHO iHIUBIgyanbHOro rpadiky. Koxna po3paxyHKOBE 3aBJaHHS
(P/3) ouintoeTbcs MakcumMyM y 5 OamiB. 3arajoMm 3a po3paxyHKOBI 3aBIAaHHS MOYKHA OTPHUMATH
makcumyM 30 Gaitis.

P/3 Kpurepii oniHioBaHHA
Po6ota BukoHaHa y BctaHoBIeHHI TepMiH. CTYIEHT caMOCTIHO BH3HAYA€ THII 33124 i
5 pamioHaJIbHO po3B’s3ye ii. Moe po3B’s3yBaTu KOMOIHOBaHI 3a7a4i. 3BIiT BiANOBiAa€

BCTAHOBJICHHUM BHMOT'aM.

4 Poborta BukoHaHa y BcTaHOBJIeHHA TepMiH. CTyIEHT parioHaIbHO po3B’sA3ye 3amadi. Moxe
PO3B’s13yBaT KOMOiIHOBaHI 3a/1a4i. 3BIT BiANOBIa€ BCTAHOBIIEHUM BHMOTaM.

Po6orta BuKOHaHA 3 TOPYIIIEHHAM BCTaHOBIIEHUX TepMiHiB. CTyIeHT HaBOAWUTH MOTPiOHI
3 (dopmynu. Po3p’s3ye 3a1auy KOPUCTYHOUUCH anropuT™MOM. CKITaIcHHUH 3BIT MiCTUTh
HeTO‘IHOCTi Y BUCHOBKAX Ta MOMHWJIKH

5 Pobota BiKOHaHA 3 TOPYIIEHHSM BCTaHOBJICHUX TepMiHiB. CTy/IeHT HAaBOJUThH NOTPiOHI
¢dopmynu. Po3p’s3ye 3a1a4y 3 MOMHITKaMHU.

1 CryneHT ckiajae CKOpoueHy YMOBY 3a/1adi, poOUTh 00UYHCIIEHHS JIUIIE 38 TOTOBOIO
hopmyoro.

0 CtTyaeHT He po3B’s3ye 3ajaui.

Maxcumanvua oyinka cmyoenma 3a danuti Komnonenm npoepamu 30 6anie (6 podim no 5
banis).

Kpurepii oniHioBaHHSI BUKOHAHHS KOHTPOJILHUX 3aBIaHb (3a04Ha (popMma)

CryneHTH 3a04YHOTO BiAJUICHHS BHUKOHYIOTH JBI KOHTposibHI poGotu (K/p) 3rimHO
1H/IMBITyaJIbHOTO BapiaHTy, SKUH BiAMOBIIAE MOPSIKOBOMY HOMEPY 31 CIIUCKY Yy JKypHalli, B 00’ eMi

12 3amay 3 BIAMOBIIHUX TEM 3aHTTS Ha OJTHY KOHTPOJIBHY pOOOTY.

K/p KpuTepii oniHoBaHHA
Pobota BukoHaHa y BctaHoBIIeHHH TepMiH. CTyJEHT caMOCTIHHO BU3HAYA€ THII 3aa4i 1
27 paiioHaJIbHO po3B’s3ye ii. Moxe po3B’s3yBaT KOMOIHOBaHI 3aa4i. 3BIT BiANOBiAa€

BCTAHOBJICHUM BHUMOI'aM.

24 PoGoTa BukoHaHa y BCTaHOBJICHUN TepMiH. CTYICHT palioHAILHO PO3B’s3ye 3a1aui. Moxe
PO3B’s13yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BiJIIOBIJa€ BCTAHOBIIEHUM BHMOTaM.

Pobota BukoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyA€HT HaBOJUTDH NOTPiOHI
16 ¢bopmynu. Po3B’s13ye 3anauy KOpUCTYIOUHCH anropuTMoM. CKIlaieHUi 3BiT MiCTUTb
HETOYHOCT] Y BUCHOBKaX Ta IOMHIIKU

Pobota BiKOHaHA 3 TOPYIIEHHSM BCTaHOBJICHHX TepMiHiB. CTy/IEHT HAaBOJUThH OTPiOHI

8
dbopmynu. Po3s’s3ye 3anavy 3 MOMUIKAMH.

4 CryneHT ckiiajae CKOpoueHy YMOBY 3a/1a4i, poOUTh OOUYHCIIEHHS JIUIIE 38 TOTOBOO
hopmyIioro.

0 CryneHT He po3B’s3ye 3a1adi.

Maxcumanvna oyinka cmyodenma 3a 0aHuil Komnoxenm npozpamu 54 oanie (2 pobomu no 27
oanis).
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Kpurepii oniHIOBaHHA eK3aMeHY.

3n00yBay Ma€ BIJMOBICTH Ha II'SITh TECTOBUX 3aBJaHb 3 TEOPETHMYHHX 3HAHb 3 YITKHM
MOSICHEHHSIM Ta BHPIIIATA TPU NpakTU4HI 3amavi. KokHa BIAMOBIARF HA TECTOBI 3aBIaHHS
OLIIHIOETHCSI MAKCUMYM Y 2 0aiiB, BUPIIICHHS KOXKHOT MpakTU4HOi 3a1a4i — y 10 GauniB. 3aranom 3a
eK3aMeH MO)KHa OTpuUMaTH MakcuMyM 40 OairiB.

relz::;?l:i?a]:;a Kpurepii oninioBaHHs Ha eK3aMeHi
2 BinmoRiap HagaHa mpaBUIIbHA 3 YiTKUM TOSCHEHHSIM.
1 BianoBine npaBuibHa, ajre 63 MOSICHEHHS.
0 BianoBins He HagaHa B3arai abo HEMPaBHIIbHA.
Maxcumanvha oyinka cmyoenma 3a 8i0nogiov Ha ycui numanus 10 6anie (5 numarns no
2 banu).
Pimennst
NPAKTHYHON Kpurepii oniHioBaHHA HA eK3aMeHi
3aaa4i
PimeHHs1 mpezacTaBieHe TOBHE, KOPEKTHE, 3 YITKUMH MAJIOHKOM Ta MOSCHEHHSIMH,
10 MPaBUJILHO BUKOHAHO TIEPEBEACHHS OUHMIIB po3MipHocTi B Cl, BiAMOBIAL NpaBUiIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3WYHOI BETMUMHU.
PimeHHs1 mpezacTaBieHe TOBHE, KOPEKTHE, 3 YITKMMH MAJIOHKOM Ta MOSCHEHHSIMH,
9 MPaBUJILHO BUKOHAHO TIEPEBEACHHS OAUHMIIB po3MipHOocTi B Cl, BiAMOBIAL NpaBUiIbHA,
HEMPaBIWJIFHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3HIHOI BETHIUHH.
2 Pimenns mpencraBinene y BUTIAAl (GopMys, MPaBHIBHO BHUKOPHUCTaHUX, 3 UYiTKAMHU
MAaJIIOHKOM, aJie 0e3 TOsSICHEeHb, BiNIOBib MPaBUIbHA.
Pimrenns mpezxcraBieHe MOBHE, 3 HEWITKUM MAIOHKOM Ta TIOSICHCHHSMH, OJHHUIb
7 PO3MIpHOCTI TpaBMJILHO BHUKOHaHO TepeBeneHHs B Cl, BiANOBigs mpaBUIIBHA, HE
BHKOHAHO JIOBEICHHS PO3MIPHOCTI (hi3WYHOT BEJTMYMHH.
6 PimieHHss mnpejncTaBieHe IOBHE, KOPEKTHE, 3 UITKMMHU IIOSICHECHHSIMH, BIIIOBiIb
HeTpaBUIIbHA Y 3B'SI3KY i3 MOMUIIKAMH MPH BUKOHAHHI PO3PaxXyHKiB.
Pimennss mpezacraBieHe y BUDISAI (OPMYI, MPaBWIBHO BHKOPHUCTaHUX, aie 0e3
5 MOSICHEHb, BIANOBIb HENpaBWIbHA Yy 3BSI3KY 13 NOMHJIKaMH TpH BHKOHAHHI
PO3paxyHKiB.
3 Pimenns mpencraBnene y Uil GopMys, OibII HiXK HANIOJIOBUHY, HE MPABHIBHO
BUKOHaHO nepeBezieHHs B Cl, BiMOBiIb HENpaBHIIbHA.
) Pimenns Hp-eJICTa.BJ'IeH.e HETMOBHE Yy BUMIAAI (QOpPMYyNT 3 HEUITKUM MOSCHEHHSIM,
NpaBUIbHA BIIIOBI/Ib BiICYTHSI.
| PimenHs mpencraBieHe HemoOBHE, OiMbII HiXK HAIOJOBHHY, IMPaBWJIbHA BiJIOBIIh
BiJICYTHS.
0 Pimenns He mpencTaBieHe B3araii a0o HEMOBHE, MEHII Hi’K HATIOJIOBHHY .
Maxkcumanvra oyinka cmydenma 3a 3adaui 30 6anie (3 3a0ayi no 10 6anis).
dDopMa KOHTPOJIIO MaxkcuMajibHa KIIBKICTB 0aJiiB
Jlenna ¢popma 3aouHa Gopma
BukoHaHHS po3paxyHKOBUX 3aBAaHb 6x5 = 30 6anu 2x27 = 54 6anis
Bukonanus nabopaTopHUX poOiT 5x6 = 30 6aniB 1x6 = 6 GaniB
Bceboro 60 60
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8. KpuTepii onliHloBaHHS pe3y/ibTaTiB HABYAHHS

JleHHe BiIiICHHS

3a04He BiIJIEHHSA

Kinexkic Bua pobotu Kinekic
Bun pobotu Tb Tb
OaniB OauiB
Monyas 1
T1 PospaxyHnkoBe 3aB1aHHs, 1
nabopaTopHa pobora M-1
3M1 | T2 | Po3paxyHKOBe 3aBJlaHHS 5 Konrposena podora 1 27
PospaxyHnkoBe 3aB1aHHs,
T3 11
nabopaTopHa poboTa
T4 | JlabopatopHa pobota 6
TS5 | Po3paxyHkoBe 3aBIaHHs 5
3M2 | Té PospaxyHnkoBe 3aBaaHHs, 1 JlabopaTopHa poOorTa, 33
nabopaTopHa poboTa KontponbHa pobora 2
T7 | Po3paxyHkoBe 3aBIaHHs 5
T8 | JlabopatopHa pobota 6
Hincymxouit Ex3amen 40 Ex3zamen 40
KOHTPOJTb
Cyma 100 100
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9. 3aco0n HaBYaHHSHA
1. OnopHMii KOHCTIEKT JIEKLIH 3 AUCIUIUTIHU B €JIEKTPOHHOMY BapiaHTi.
2. MeroauyHi BKa3iBKH Ta 3aBAAHHS 10 BAKOHAHHS 1HIUBIAyaIbHUX Ta JJAOOPAaTOPHHUX POOIT

3 IUCLUIUTIHU B €IEKTPOHHOMY BapiaHTi.

10.

11

12.

13.

14.

15.

16.

3. JIabopatopii 3 HaBYAIBHUM O0JIaTHAHHSIM.
4. HaB4asibH1 MOCIOHUKY /IS 1HIMB1yaIbHOT pOOOTH CTYACHTIB 3 KYypCy (Bi3HKH.
5. JIekuiifHi 1eMOHCTpaIli.

10. PexomenaoBaHi q:kepesia ingopmauii
OcHoBHa JliTepaTypa

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

K.: ,,Texnika”, 2001. — 536 c.

Kyuepyk, I. M., 3aransuuii kype ¢izuku / I. M. Kyuepyk, 1. T. I'opbauyk, I1. I1. JIymuk. - T. I —
K.:, Texuika”, 2001. — 452 c.
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2003. - 560 c.
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Enextpuka i marnetusm / I'. @. Bymok, B. B. JleBannoBcekuit, I'. ®. [liBens. — 2-re Bua. — K. :
JIn6igs, 2001. — 448 c.
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[lenkeBuy; 3a pea. O. O. Mouanosa. — Mukomnais : HYK, 2012. — 200 c..
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Makaposga ; 3a pea. O. O. Mouanosa. — Muxkomnais : HYK, 2007. — 32 c.
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3aranbHuii Kypc ¢i3uku : 30. 3ama4 / 3a pex. . I1. Iapkymi. — 2-re Bux., crep. — K. : Texnika,
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HmutpieBa, B. @. ®i3uka : HaBY. nmocioauk / B. @. [ImutpieBa. — K. : Texnika, 2008. — 648 c.
Pynenko, O. I'. 36ipHuK 3aBiaHb Ta METOAMYHI PEKOMEHJIAI] I PO3paXyHKOBO-TpadiuHuX
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Indopmaniiini pecypcu B iHTepHeT
HayxoBuit >xypHan «VYkpaiHcekuil ¢i3uuHuil >kypHam». HamioHanbHa akajgemis Hayk
VYkpainu, Bigninenns  ¢isuku 1 actponomii HAH  Vkpainu. [Pexxum  nmocrymy:
http://dspace.nbuv.gov.ua/handle/123456789/13274].
XKuxaper Bomnoaumup MukonaifoBuy Mexanika (KoHCHeKT Jekuiid). [Pexxum nocrymy:
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