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BCTYII

Anomauis

Ilpoepama niocomosxu bakanaspie cneyiarvrocmi "G4 Enepeosupobruymeo” nepedbauae
MICHY 83AEMOOiI0 CMYOEHMi8 ma BUNYCKHUKIG i3 Meni0eHepeemuyHumM 00JAOHAHHAM MENI08UxX ma
AMOMHUX ~ eJIeKMPOCMAaHYIl, MeNnIOMEeXHIYHUM O0ONAOHAHHAM NPOMUCIOBUX MA KOMYHAILHUX
NIONPUEMCME,  NAPOBUMYU,  BOOOSPIUHUMU  KOMIAMY, MENI08UMU  OBUSYHAMU, Menio- ma
MACOOOMIHUMU anapamamu, menioHACOCHUMY, XOJIOOUNbHUMU VYCMAHOBKAMU, MEeNIOHOCiAMU ma
pobouimu minamu; npoyecamu 8upoOIeH s, NepemeopenHsl, nepeoasanHs, po3nooiny, BUKOPUCIAHHSA
enepeii. Tomy ompumanus 6azo8anux 3naus 3 oucyuniinu "@izuxa 1", axa eusuae 0cHOBHI NoHAMMS
Mma 3aKOHU NPUpOOU, NPUHYUNU POOOMU MEXAHIYHUX CUCmeM mda O0COOIUBOCMI GUMIPIOBATbHUX
npunaodie, Memoou GUMIPHOBAHHA (PIZUUHUX BEIUYUH € 8A2OMOIO CKAAO0B80I0 Y Ni020Mo8Yi (haxisyis.

Jucyunnina "@izuxa 1" € Hegid eMHOW0 wacmuHo GOpMy8anHs 3A2AIbHUX KOMNEHMHOCMeEN V
Gdopmi 3HamMHA ma po3yMIHHA NpeOMemHoi obnacmi ma po3yMiHHA NPoOGeciuHoi OisIbHOCHI,
30amHOCMI 3ACMOCO8Y8AMU 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 84UMUCA [ 080100i6AMU CYUACHUMU
3HaHHAMU. J{ucyuniina pospaxoeaHa Ha cmyoOewmis, AKi Ompumanu 0a308i 3HAHHA 3 3A2ANbHO20
Kypcy (isuxu, Ximii ma suwoi mamemamuxu.

Knwouoei cnosa:  ¢izuxa, ¢hizuuna  eenuuuna, Mexawika, —MONeKyIApHA  i3uKa,

erlekmpocmamuka.

Abstract

The program of training a bachelor on specialty "G4_Energy production” provides close
interaction of students and graduates with the heat power equipment of thermal and nuclear power
plants; thermal equipment of industrial and communal enterprises; steam, hot water boilers; heat
engines; heat and mass transfer devices; heat pump, refrigeration units; heat carriers and working
bodies; processes of production, transformation, transmission, distribution, use of energy. Therefore,
obtaining basic knowledge in the discipline of "Physics I", 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 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

HaiimeHnyBaHHS TOKa3HHKIB

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

XapakTepucTHKa HABYAIbHOT
JUCHUTLIIHA

neHHa ¢popma | 3aouHa Gopma
HaBYaHHSA HaB4YaHH

Kinpkicte kpenutiB - _4 *

Monymnis — 1

["any3p 3HaHb

G Imxenepist, BUpOOHUIITBO Ta

O06o0B'13K0Ba

Pik miaroroBku:

3MICTOBUX MOJYJIIB — 2 OyIiBHUITBO 1 1
Cemectp
http://www.nuos.edu.ua/ CrierianbHicTh 5 5
G4 ExeproBupoOHUIITBO :
Jlexmiit
[nnuBinyanbHe HAyKOBO- Cneulam.:;aum . . 15 ro1. 2 roj.
OCTiAHE 3aBIaHHS G4.04 XomoamibHi Ta KJIIIMaTHYHI . . .
TeXHOTOrIi IIpakTHuH1, CEMIHAPCHK]
He riepeadadeHo :
OcBiTHS porpama 15 ro. 2 roj.
— XonoauiibHI MaIIMHU Ta -
3aranbHa KUIbKICTh JlaGoparopHi
90 YCTaHOBKH
rogua 90.
AUH 22 15 rog. 2 TOII.

TuxHeBUX roauH A7
JeHHOI ()OpMU HAaBYAHHSL:
ayAUTOpHUX — 3 ;

CaMOoCTIHOT poOOTH
cTyieHTa — 3

OcBiTHIii piBeHb:

nepuuii(dakagsaBpcbKuii)

CamocriitHa po6oTa

45 ron. 84 ron.

[nnuBinyanbHi 3aBAaHHSA: - TO.

Bun xoHTpoII0: 3aIik

dopma KOHTPOJIIO: KOMOIHOKaHa
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2. MeTa BUBYEHHSI HABYAJIBLHOI JUCIUILTiHA
Po6oua mporpama HaBuanpHOi auctururian "®i3uka [" ckimajeHa BIAMOBIIHO O OCBITHBO-

npodeciiiHOol MporpamMu MiArOTOBKYU 3/7100yBadiB BHINOI OCBITH CTYIIEHs OaKkangaBpa 3a CIeialbHICTIO
"G4 EneproupoOnunto" Cremiamizamisa "G4.04 XonoauiapHi Ta KIiMaTH4Hi TexHosorii". s
3a3navyenoi OIIII aucuumniiina Mae cTaTyc HOPMATHBHOI.

Mertoro BUBYeHHS HaBYalIbHOI auctuiuiiny "@i3uka [" € popMmyBaHHS y CTYyJEHTIB BiAMOBIAHO
710 OCBITHBO-TIPOQECIHHOT MPOrpaMH TAKUX KOMIIETEHTHOCTEH:

3K 4. 3nanHs Ta po3yMiHHS IPEIMETHOT 001acTi Ta PO3YMIHHS MPOQECiHHOT TisITBHOCTI.

3K 8. 3gaTtHiCTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMH.

@K 2. 31aTHICTH 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS JJI BU3HAYCHHS, (OPMYIIFOBaHHS 1
BHPIIIEHHS 1H)KCHEPHUX 3aBJIaHb 3 BUKOPUCTAHHSIM METO/IIB CJICKTPUYHOI 1IH)KEHEPii.

@K 11. 31aTHICTh BUKOPUCTOBYBATH CTAaHAAPTHI METOAMKY IJIAHYBAHHS €KCIIEPHUMEHTAIBLHUX
JOCTIKeHb, 3ICHIOBATH OOPOOKY Ta y3arajJbHEHHS Pe3yJIbTaTiB eKCIIEPUMEHTY.

3. IlepenymoBH AJ1s1 BUBYCHHS JUCHUILIIHHA

[lepenymoBaMu Ui BUBYCHHS IUCHMIUIIHM € paHIlle BHBYEHI PO3IUIM MIKUIBHOTO KYypCy
muciuiuiin  "MaTtemaTthka' — IMOYaTOK MaTeMaTHUYHOTO aHaii3dy, BEKTOpH, MoOynoBa; OCHOBHI
MOHATTS Ta 3aKOHM 3 MIKUIBHOTO Kypcy «®Di3ukay; JesKi MOHSTTA Ta 3aKOHHW 3 IIKIJIBHOTO KypCy

“Ximis”.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA
BuBuYeHHs HaBYANBbHOI TUCHMILUIIHM nepeadadae GopMyBaHHS Ta PO3BUTOK y CTYACHTIB TaKHX

pe3y.]'IBTaTiB HaBYaHHA:

IIP1. 3naHHs 1 PpO3yMIHHA MaTeMaTWKH, (I3UKH, TEMJIOMAacOOOMIHY, TEXHIYHOL
TEPMOJIMHAMIKH, T'iIpora3oJMHaMiku, TpaHcopmallii (epeTBOpeHHs) eHeprii, TEXHIYHOI MEXaHIKH,
KOHCTPYKLIHHUX MaTepialliB, CUCTEM aBTOMAaTH30BAaHOTO MPOEKTYBAaHHS €HEPreTMYHUX MAIlUH Ha
piBHI, HEOOX1THOMY JUIsl AOCSTHEHHS pe3yJIbTaTIB OCBITHBOI TPOrPaMH.

IMP3. Po3yMiHHS MHMPOKOTO0  MDKIUCHUIUTIHAPDHOTO  KOHTEKCTY  cremianbHocTi G4
EneproBupoOHUITBO.

ITP10. IlnanyBaTd 1 BHUKOHYBaTH €KCIIEPUMEHTAJIbHI JIOCHIJUKEHHS 3a JOMNOMOIOIO
IHCTPYMEHTAJIbHUX 3ac00iB  (BUMIPIOBAJbHUX MPUJIAAIB), OILIHIOBATH IOXUOKH MPOBEIACHHS
JOCITIIKEHb, POOUTH BUCHOBKH.



5. IIporpama HaBYaJIbHOI 1M CIUAIIIHA

Mogayas 1.

3micToBuii Moayab 1. i3udHI OCHOBH MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

Kinematnka mocTymaabHOTO Ta KPUBOMIHIHHOTO PYXY.

Beryn. IlepemimienHs, MIBUAKICTh, NPUCKOPEHHS. TaHreHLianbHAa Ta HOpMalbHa CKJIAJOBI
npuckopeHHs. KyToBi nmepemimeHHs, MBHU/KICTh, IPUCKOPEHHS. 3B'I30K MK BEKTOpaMH JIHIHIX
Ta KyTOBUX IMIBUAKOCTEH 1 mpuckopens. [1] Po3minm 1 §1.3; 1.4; 1.5; 1.6.

Junamika nmoctynaibHOro pyxy. Po6ora. Enepris.

3akoH 30epexenHs immynscy. [IpuHiun peaktuBHOro pyxy. Pobota 3minHoi cum. Kinetnuna ta
MOTeHIlIabHA eHeprii. 3akoH 30epekeHHs eHeprii y Mexanimi. KoHcepBaTHBHI Ta HEKOHCEPBATHBHI
cuctemu. [1] Po3min 2 §2.6; 2.7; 2.8. Po3gin 3 §3.2; 3.3; 3.4; 3.5; 3.1. [4] §2,3.4,6,7.8.

Junamika obepTanbHOro pyxy. 3akoHH 30epeskeHHs. | 'paBitariiina B3aeMois.

[onstTa abcomoTHO TBepAoro tima. OOepTaHHS TBEPAOrO Tijla HABKOJIO HEPYXOMOi OcCi, HOTO
MoMmeHT iHepmii. OCHOBHUI 3aKOH JUHAMIKK O0epTalbHOro pyxy. KiHeTwdHa eHepris TBEpIoro
Tija, O 00epTaAEThCsl. 3aKOH 30€peKEHHS MOMEHTY iMmyibcy. [1] Posmin 4 §4.1-4.4; 2.9. [4] §9,
10, 11; 12.

3micToBuii Moayab 2. MonekymsipHa ¢i3uka Ta TepMoanHaMika. EnekTpuka.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

PiBHsiHHS cTaHy ifeanpHOro razy. MonekynspHO-KiHeTH4YHa Teopis rasy. [lepmmii 3akoH
TepMOoauHaMiku. AniabaTHuii mporec. Po6oTa rasy B pi3HHX Mpoliecax.

TepMmoarHaMiYHMIA Ta CTATUCTHYHUN MeTO/W BUBYECHHA Til. [loHATTS imeanmpHOTO Tasy. PiBHSHHS
CTaHy ifeanbHUX ra3iB. OCHOBHE PiBHSIHHS KiHETHMYHOI Teopii raziB. CepeaHs eHepris MOJEKYIH.
MornekynapHO-KiHETHUHE TiayMadeHHs Temneparypu. CTymneHi BimbHOCTI. Po3moain eneprii 3a
CTYNEHSMH BUTBHOCTI. MONEKyIsIpHO-KIHETHYHA Teopis TeruloeMHOCTI TaziB. llepmmii 3akon
TePMOJMHAMIKM Ta HOTO 3acTOCyBaHHS [0 i3omporeciB. AmiabarumuHuii mporec. Kpyrosi,
HEOOOpPOTHI Ta 3BOPOTHI mporecy. [IpuHIMN mii TErIOBOI Ta XOJIOAWIBHOI MamuHU. [neanbHa
teruioBa mammHa Kapro Ta i KKJ[. AGcomoTHa mkana Ttemneparyp. Earpomnist. Jpyruit 3axon
TePMOJMHAMIKM Ta MOro CTaTUYHWH 3MICT. 3B'I30K EHTPOMii Ta IMOBIPHOCTI CTaHy
TepMoauHamiuHi cuctemu. [1] Po3min 13, 14, 16, 17 §13.1; 14.1; 14.3; 14.6; 14.7, 16.6; 16.7; 16.8;
[4] §28;29; 300 40, 41, 42 ,43, 44, 46.

SBumia nepenocy. Jpyruii 3akoH TepMoauHaMiKu. PinnHu.

Bingxuenns Bij 3akoHiB ineanbHuX ra3iB. CWin TSOKIHHS Ta BiIITOBXYBaHHS y pEaIbHUX Ta3iB.
Pipusinas Ban-nep-Baanbca Ta ioro anami3. Kputuunuii craH. XapakTepUCTHKA PIJAKOrO CTaHy.
[loBepxHeBuii map, moBepxHeBuit Hatsar. Mopmyna Jlammaca. SBume 3mouyBanHS. Kamimspai
suma. [1] Po3min 17, 18, 19. §17.1-17.6; 19.1; 19.2; 19.3; 19.4; 19.5; [4] §47, 46.

3akon Kynona. HanpyxeHicts enekrpudaroro mnodsi. [lorenmian. Pyx 3apsity B elneKTpHaHOMY TOJTI.
3akoH 30epekeHHs 3apsay. 3akoH Kysnona. Cuiosi jiHii mons. [ToTik BeKTopa HampyKEHOCTI.
Teopema I"aycca. 3actocyBanHs Teopemu ['aycca s oO4rCIEHHS HAIMPYKEHOCTI TTOJIIB.(BUBECTH
JUIS TUTOIIMHU Ta JBOX IUTOmIuH). PoboTa cun enekrpocraTudHoro moiis. [loTeHiian Ta MeToau
foro BumiproBaHHA. Llupkymsimis BekTopa HampykeHocti. [loTeHmianpHUE — xapakTep
enekTpoctaTuaHOTro mous. [2] Pozminm 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.

[poBinanku Ta mienekrpuku. [loyspHi Ta HemoyspHi Molekyiw. [lonspuzaiis opieHTamiliHa Ta
nedopmaniitna. Bekrop enekrpuuHoro 3mimenHs. Teopema Octporpaacbkoro-I'aycca amst moss B
JieneKTpuKax B iHTerpaibHid ¢opmi. Enextpoemuicts mpoBiguukiB. Kongencaropu. Enepris
B3aeMOIIT enekTpuyHKX 3apsaiB. [2] Posmin 1 §1.15; §1.16; 1.3; 1.20. [4] §52, 53.

[ocriitauii ctpym. 3akonu Kipxroda.

Cuna ctpymy. Bekrop ryctunu crpymy. Pisaung norenmianis, E.p.c. Ta Hanpyra. 3akon Oma B
nudepeHiianbHii popmi. 3akoH OMa Jj1s HEOAHOPIIHOT JUISHKK Ta MOBHOIO Kouia. TerioBa s
eJIEKTPUYHOTO cTpyMy. 3akoH Jxoyns-Jlenna y nudepenmianbhii ¢popmi. [Ipasuna Kipxroda ta
ix 3actocyBanHs. [2] Po3nin 2 §2.1-2.6. [4] §58.



TeMaTH4YHMII ITaH HABYAJILHOI JUCIHHUILIIHA

Ha3Bu 3MicTOBHX MOAYMIB 1 TEM

Kinekicts roany

neHHa hopma

3ao4yHa hopma

y TOMY YHCTi y TOMY 9HCI
ol T | 1 ol T | I
5 5
Moayas 1
3micToBuii Moayab 1. Pi3UYHI OCHOBU MEXaHIKH.
Tema 1._ K.lvHeMaTI/IKa HOCTYNAJIBLHOTO Ta 10l212021-1alg - 10
KPHUBOJIHIHHOTO PyXYy.
Tema 2 JwuHamika mocTynanbsHOTO pyxy. PoboTa. wol2l2121-1al12l111111]- 110
Enepris.
Tema 3. ,Z[I/IHaMlKa.06eP;FaJII>HOFO PyXy. 3aKOHH 10l212121-14!10 - 110
30epexenHs. ['paBiTariitna B3aemois
Pa3zom 3a 3micToBUM MoayJiem 1 30|66 |6|-(12)3011 1|1 - |27
3micToBuii MoayJb 2. MonekysspHa ¢i3uka Ta TepMoanHamika. Enexrpuka.
Tewma 4. PiBHSHHS cTaHy i7jeabHOTO Tazy.
MOJIGKyJISIpHO-KIHe‘TI/I‘IHa Teopis rasy. [Meprumit 20212121 -16l17 - 119
3aKOH TePMOJMHAMIKH. Aia0aTHUI MpoIIeC.
Po6ota ra3y B pizHux mporecax.
Tema 5. HBI/II:LIa nepeHocy. Hpyruii 3akoH 121212121 -16l13 - 113
TepMOJIMHAMIKU. PiguHu.
. 111
Tema 6. 3akon Kynona. Hampyxenictp
enekTpuuHoro moist. [lorenmian. Pyx 3apsny B 1212122 |-1]6110 - 111
SNEKTPUYHOMY ITOJII.
Tewma 7. Enextpoemnicts. Konnencaropu. Enepris 121212121 -16110 - 11
SIEKTPHUYHOTO TIOJIS.
Tewma 8. IlocTiiinuii ctpym. 3akonu Kipxroda. 9|11/1/1]-]9]10 - 110
Pa3om 3a 3micToBUM MoayJiem 2 6091919 |-133|60] 1|11 - |57
¥Ycboro roqun 90|15|15|15| - |45|90| 2|2 | 2| - |84




Temu NpaKTUIHUX 3aHATH

Kinexicts ronua

Ne o
azBa TEMHU
3/ Jlenna 3ao4Ha
dhopma dbopma
Moayas 1
3micToBuii MoayJib 1. ®i3nyHi OCHOBH MEXaHIKH.

1 KinemaTtuka moctymnaabHOTO i 00EpTanbHOTO PyXY. 2

2 Junamika marepianbHoi ToukH. PoboTta cunn. 3akoHu 30epexeHHs 2 1
MIPH MOCTYNALHOMY PYCi.

3 Junamika 00epTaibHOTO pyXy. 3aKOHH 30epeKeHHS TPH 2
o0epTaIbHOMY PYCI.
Bceboro 3a 3micToBuii moayJinb 1 6 1

3micToBuii Moayab 2. MonekymnsipHa ¢izuka Ta TepMonnHamika. Enekrpuka.

PiBasHHES cTany igeamsHOTO Ta3y. OcHoBr M.K.T. Ileprmmii 3akoH

4 | repmoauHamiku. PoGora ra3y B pisHuX nporecax. AniabaTHaHuii 2
nporec.

5 Hpyruii 3akoH Tepmoaunamiku. Kpyrosi nponecu. Earpomist. 2
Pigunu.

6 3akoH Kynona. Hampy>xeHicTb 1 mOTeHIian eeKTPUYHOTO TOJIA. 2 1

7 | Enexrpoemuicts. Konnencaropu. EHepris enekTpuaHOTo moJs. 2

8 IMocriitanii ctpym. 3akonu Kipxroga. 1
Bceboro 3a 3micToBuii MoayJib 2 9 1
Pazom 15 2




Temu j1a00paTOPHUX 3aHATH

JlabopaTopHi poOOTH BUKOHYIOTBCSI CTYJEHTAMH 3TiTHO 1HAMBITyaJTbHOTO Tpadiky y 00’ emi,
IO BiJIIIOBIIa€ TEMAaTUYHOMY IUIAHY JWCIUILIIHK, Y PO3PaXyHKYy MO 2 TOAMHU Ha POOOTY IS

NeHHO1 (hOpMU HABYAHHSL.

Ne
Ha3sa Temu
3/l
Mopayas 1

M-1 BumiproBanHs niHIHHUX po3MipiB i Mac.
M-2 BusHaueHHs TYCTHHHU TBEPIOTO Tina.
M-4 BusHauenHs MOMEHTY iHepIIii Tiia JOBUTEHOI (hOpMHU.
M-5 BusHaueHHs MOy sl IPYKHOCTI MaTepiaiy 3a JOIOMOTOI0 KaTeTOMETpa.
M-6 [lepeBipka 3akoHy 30epeKEHHS IMITYJIBCY ITiJT 4ac yaapy KyJib.
Md-8 BusHaveHHs1 TMTOMOT TEMJIOTH MApOYTBOPEHHS (KOHAEHCALi1) BOAX IPHU TEMIIEPaTypi KUITiHHS.

Md-9 [lepeBipka 3aKOHIB ieabHOTO Ta3y.

M®-10 | BusHaueHHs BIAHOIICHHS TEILIOEMHOCTEH JIJISl TIOBITPSL.

M®-11 | Bu3HayeHHS TUTOMOI TEIJIOEMHOCTI METATy METOJOM OXOJIOMKCHHS.

M®-12 | BusHadyeHHs MBUAKOCTI BUNIAPIOBAHHS PITUHHM 1 3MiHH i CHTPOIi.

M®-13 | BuzHadeHHs 3a/1e)KHOCTI Koe(illieHTa TOBEPXHEBOI'O HATATY BiJl KOHIEHTPALIil pO3UMHY.

M®-14 | BuznadyeHHs KoedilieHTa MOBEPXHEBOI'O HATATY PLAMHY 332 JOIOMOTOI0 TOPCIHHUX Tepe3iB?

M®-15 | BuznadeHHs koe(illieHTa MOBEPXHEBOTO HATATY METOJIOM ITiTHATTS PiIZIMHU B KaIijIsipi.

M®-16 | BuznadyeHHs koedillieHTa BHYTPIIIHBOTO TEPTS 1 CEPeTHBOT JIOBKHUHH BIJILHOTO MPOOIry MOJIEKYIT
MOBITPS METOJIOM MIPOTIKAHHS ra3y yepe3 Karmisip.

Mad-17 | BusHaueHHs koedirieHTa B’ s13K0CTi 32 MeTooM CTOKCa.

M®-18 | BuznadeHHs koedilieHTa B’ I3KOCT1 PIIMHH KaMUIIPHUM BICKO3UMETPOM TIPH Pi3HUX TeMIepaTypax

M®-19 | BusHadyeHHS 3aJI€)KHOCTI B’A3KOCTI piAvHH Bicko3umeTpoM [ emepa.

M-20 BusnauenHs MOMeHTY iHepiii MasiTHHKa MakcBeia.

M-21 BusHaueHHs MOy sl 3CYBY CTalli 32 JeOpMAIli€r0 KPYUIECHHSI.

M-22 BusHaueHnHst MOMEHTY iHepLii Tina 3a fonomororo MasTHuka ObepOexa.

M-23 BusHaveHHs IIBUIKOCTI TONBOTY KyIi 3 JOMOMOTO0 0aiCTUYHOTO KPYTHIBHOTO MasTHHUKA.
M-24 Bu3HaueHHs 3¢MHOT'O IPUCKOPEHHS 3 JOMTOMOI0I0 MATEMAaTHYHOI'O Ta 000POTHOI'0 MasITHUKIB.
M-25 BusnauenHs koedilienTa TepTs 3a JOMOMOTOI0 MOXHUIIOT0 MAasgTHHUKA.

M-26 BusHaueHHs npucKopeHHs BIIbHOTO naainHs. (MammHa ATBya.)

M-27 Bu3HaueHHs MOMEHTA IMITYJIbCY T4 MOMEHTA 1HEpIIii TIPOCKOTIa.
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Camocriiina podora

CamocriiiHa poboTta mnependadae MIATOTOBKY A0 JEKIIHHUX Ta TPAKTUYHUX 3aHSATH;

CaMOCTiMHE TIOIVIMOJICHHS 3HAHHSA 3a TEMaMH JUCLHILIIHH,

HiATOTOBKY,

odpopmieHHs Ta

PO3paxyHOK Ja0OpaTOpHUX poOOIT; BUKOHAHHS PO3PAXYHKOBHX pOOIT; MIATOTOBKY JO JIBOX

MOTOYHUX MOJYJIBHUX KOHTPOJIIB; MIATOTOBKY IO €K3aMEHY.

3aBaHHd AJ151 CAMOCTIHHOI po0oTH

No Bun pobotu KinbkicTs
3/ TOIUH
Jlenna 3aodHa
dhopma dbopma
Mopnyas 1
3micToBuii Moayab 1. Pi3UYHI OCHOBU MEXaHIKH.
1 ITigroroBka o JeKIii 1 4
2 | IligroToBka /10 1a0OpaTOpPHUX POOIT 1 4
3 | IlinroToBKa 10 MPaKTUYHUX POOIT 1 4
4 | Bukonanns P3 9 15
Bceboro 3a 3micToBuii MmoayJinb 1 12 27

3micToBuii Moay. b 2. MonekyinsapHa ¢izuka Ta TepMoauHamika. Enekrpuka.

1 ITinroToBKa IO JAEKIIH 2 9
2 | [TigroToBka a0 J1abopaTOpHUX POOIT 2 7
3 [TinroToBKa A0 MPaKTHYHUX POOIT 2 7
4 | Bukonanns P3 15 15
5 [TinroToBka 10 eK3aMeHy 12 19

Bceboro 3a 3micToBuHit MoayJnb 2 33 57

Pazom 45 84
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Po3paxynkoBi 3aB1aHHs

Po3paxyHKoBI 3aBlaHHSI BUKOHYIOTHCSI CTY/IEHTaMU 3TiAHO 1HAMBIAYaJIbHOTO BapiaHTy, SIKUN

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

3aHATTS.
Ne Hasea Kinp-
3/ KiCTh
OaiiB
Moayas 1
3micToBuii Moayab 1. @i3UYHI OCHOBU MEXaHIKH.
1 | KinemaTuka nocTymnajbHOTO 1 00epTaIbHOTO PYXY. 5
5 Junamika matepianbHoi Touku. PoboTa cumm. 3akoHu 30epekeHHs U 5
MOCTYMAJIbHOMY pPYCI.
3 | duHamika o0epTaabHOro pyXy. 3aKOHU 30epekeHHs IpU 00epTaATbHOMY PYCi. 5
3micToBuii MoayJb 2. MonekyrsipHa ¢i3uka Ta TepMoanHamika. Enexrpuka.
PiBHsHHS cTany igeansHOrO razy. Ocaosu M.K.T.
4 | Ilepuuii 3akoH TepMoanHaMiku. PoboTa razy B pi3HUX mporecax. AgiabaTuyHuii 5
poIiec.
5 | HApyruii 3akoH Tepmoannamiku. Kpyrosi mpouecu. Entponis. Pigunau. 5
5 3akon Kynona. HanpyskeHicTb 1 MOTEHIIIad eNeKTPUYHOTO MOJIS. 5
Enextpoemuicts. Konaencaropu. Enepris enekTpu4aHoro moss.
Bceboro 3a moay.Js 1 30

6. MeToau HAaBYaHHS, 32CO0M TiIarHOCTUKH pe3y/ibTATiB HABYAHHA Ta METOIHM iX
AEeMOHCTPYBaHHS

VY npotieci OCBOEHHS TUCIHMILIIHY 3100yBay Mae:

— BUKOHATH M'ATh OKPEMHUX 3aBJaHb Ha Ja00opaTOpHOMY 00JaHaHHI 3TiIHO 1HAWBITYaIbHOTO
rpadiky BHUKOHAHHS JaboOpaTOpHUX poOOIT; OQOPMHUTH MAaNepoBUH aHANITUYHUN 3BIT Yy
BI/IMOBITHOCTI JIO IIUX 3aBJaHb Ta MPEJICTABUTU HA PO3TJISL] BUKIIAIady, SIKMA OLIHIOE BUKOHAHHS
KOXHOI poOOTH Ta Ha OCHOB1 YCHHX BIJIOBIAEH BU3HA4Ya€ PIBEHb PO3YMIHHS BHUKOHAHOI poOOTH,
TOOTO 11 3aXUCT;

— BUKOHAaTH 6 pO3paxyHKOBHX 3aBJaHb 3TiHO CBOTO BapiaHTy; OQOPMHTH IanepOBHii
PO3paxyHOK 3agad Ta MPEICTaBUTH Ha PO3IJILA BUKIAAAdy, SIKUM OIIHIOE BUKOHAHHS KOXHOI
poOOTH Ta Ha OCHOBI YCHHMX BIJNOBiZIel BU3HAa4Ya€ pPiBEHb PO3yMiHHS BUKOHaHOi poOOTH, TOOTO ii
3aXMHCT;
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— CKJIACTH €K3aMEH Yy BHIVISAI MHCBMOBOTO IiJICYMKOBOTO MOJAYJIBHOTO KOHTPOJBHOTO
3axo0fy, SIKMM BKJIIOYae B cebe TECTOBI 3aBHAaHHSA 3 TEOPETUYHHMX 3HAHb Ta BUPILICHHS TPbOX
MPAaKTUYHMX 33/1a4; Ha MATOTOBKY HaJaeThcsl 60 XBUIIMH.

7. ®opMH NOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHS CTy/IeHTa OLiHIOIThCA 32 100-06aIbHOI0 CHCTEMOI0 YHIBEPCUTETY.

[TimcymKkoBa oIiHKa HaBYAJIBHOTO KYpCYy BKJIIOYA€ B ce0€ OIIHKH 3 MOTOYHOTO KOHTPOJIIO i
OLIIHKH 3aKJIFOYHOTO 3aX0Jly KOHTPOJIIO 3HaHb. Y KOKHOIO KOMIIOHEHTa CBOS YacTKa B 3arajbHii
CHUCTEMI OIIIHOK. Y TPOMDKHHMX OIlIHKaxX CTyACHT Moxke HaOpatm 60 OamiB. Ilmtoma Bara
3aKJIIOYHOTO 3aXOJy KOHTPOJIFO 3HaHb B 3arajibHiii cuctemi omiHok — 40 OamiB. [IpaBo 3maBaTu
3aKIIIOYHUN 3aXiJ KOHTPOJIO 3HAHb JIAEThCS CTYACHTY, SIKIM 3 ypaXyBaHHSIM MaKCHUMAaJIbHUX OalliB
MIPOMDKHUX OI[IHOK Habupae He meHmie 40 6aniB. [TincyMkoBa OIliHKa HABYAIBHOTO KYpCY € CYMOTO
MPOMDKHHUX OIIIHOK 1 OI[IHKH 3aX0/ly KOHTPOJIIO 3HAHb.

[Torounuii KOHTPONb Nepeadadyae OLMIHIOBAHHSI TEOPETUYHOI MiArOTOBKU 3700YyBadiB BHIIO1
OCBITH 13 3a3Ha4yeHOl TeMH Ta HAOyTHX MPaKTUYHUX HABUYOK Il 4Yac BUKOHAHHS 3aBJaHb
J1a00paTOPHHUX POOIT.

3apaxyBaHHS KpPEIUTIB HABYAIBHOTO KypCY MOKIJIMBO TUIBKH MICJS JOCATHEHHS Pe3Y/bTaTiB,
3arutanoBanux PITH/I, 1o BuUpaskaeTbcs B OJIHIM 3 MO3UTHUBHHX OIIHOK, Mepen0adyeHuX YMHHHUM
3aKOHOJIAaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIiB HABYAJBHOI AiSUIbHOCTI CTY/IEHTIiB TA iX OLiHIOBAHHS
Kpurepii oniHlOBaHHSI BUKOHAHHS J1A00PaTOPHUX POOIT

3n100yBay Mae€ BHKOHATH I1'STh Ja0OpaTOpHUX pOOIT 3TiIHO IHAMBIAYalbHOTO Tpadiky.
Kosxna nmaboparopua podora (JI/p) oriHioeThcss MakcuMyM y 6 GaitiB. 3araioM 3a j1abopaToOpHi
poboTH MOkHA OTpuMaTH MakcumyM 30 Garis.

Jd/p Kpurepii ouinioBanus
Pobota BUKOHAHA y BCTaHOBICHHI TepMiH. BUKOHaHa caMOCTiIHHO, YiTKO COPMYIBOBaHI IIii,

3aBJIaHHS Ta TiNOTe3a JOCHTIKEHb. 3aCTOCOBYBAIHCS KOPEKTHI METOIU OOPOOKH OTPHUMAaHUX
pe3ybTaTiB. Y BUCHOBKAxX MPOBEJeHa KOPEKTHA 1HTEpIIpeTallist pe3yabTatiB. Hagani moBHi ycHi
BIJIMTOBI/Ti HA 3aNTUTaHHSA (3T1THO METOJIMYHUX BKA31BOK) CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

Pobora BuKOHaHa y BCTaHOBJICHHI TepMiH. BuKkoHaHa camMOCTiitHO, 4iTKO cpOpMyIbOBaHi IIii,
3aBJIaHHS. 3aCTOCOBYBAIMCS KOPEKTHI METOJIM OOPOOKH OTPHUMAaHUX pe3yJbTaTiB. Y BHCHOBKaxX
MpoBeJieHa KOPEKTHA iHTeprpeTallis pe3ynbTariB. HamaHi MOBHI yCHI BIiANOBiAl Ha 3amMTaHHS
(3riZHO METOIUYHUX BKa3iBOK) CTOCOBHO TEOPETHYHUX OCHOB pOOOTH.

Pobota BHKOHAHA y BCTaHOBIIEHHI TepMiH. BUKOHaHA camMOCTiliHO. 3aCTOCOBYBAJIHMCS KOPEKTHI
METOJI OOPOOKM OTpHMaHUX pPe3yibTaTiB. Y BHUCHOBKAaX MPOBEJCHA KOPEKTHA iHTepmpeTallis
pe3ynbraTiB. Hajmani HEmoBHI yCHI BIJNOBiJI Ha 3amMTaHHS (3TiIHO METOJUYHUX BKa31BOK)
CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

Pobota BukoHaHa y BcTaHOBJIeHHH TepMiH. CTYJIEHT BUKOHYE JIa0OpaTOpHY poOOTY 3TiTHO 3
3 IHCTPYKIIIEIO; B IIJIOMY IPaBUJIBHO CKJIJIa€ 3BIT Ta pOOUTH BUCHOBKHU. CTYICHT BiJMOBJISIETHCS
HaJaBaTH BiJIIOBiJli HA YCHI 3alIUTaHHS.

Po6ota BrKoHaHA 3 TOPYIIEHHSM BCTaHOBJICHUX TepMiHiB. CTYJIEHT BUKOHYE JJa00paTOPHY
poOOTY 3riIHO 3 IHCTPYKIII€IO; CKJIAJEHUH 3BIT MICTHTh HETOYHOCTI Y BUCHOBKAX Ta MMOMMJIKH.
Hapnani HenoBHI yCHI BiIOBi/Ii HA 3aNTUTaHHS (3T1IHO METOIMYHHUX BKa3iBOK) CTOCOBHO

TEOPETUIHUX OCHOB POOOTH.
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Pobota BUKOHaHA 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHiB. CTyIEHT BUKOHYE J1a00paTOpHY i

1 KEpIBHUIITBOM BUKJIaJa4a; CKJIAJICHUHN 3BIT MICTHTh HETOYHOCTI Y BUCHOBKAaX Ta MMOMUJIKH.
CTyIleHT BiJIMOBIISIETHCS Ha/IaBaTH BiATOBII HA YCHI 3allUTaHHS.
0 Pobota He BUKOHYBanacs

Maxcumanvua oyinka cmyodenma 3a oanuti komnonenm npozpamu 30 oanie (5 pobim no 6 6anis).

Kpurepii oniHioBaHHsI BUKOHAHHSI PO3PAaXyHKOBHX 3aBJaHb (JleHHa (hopma)

3m0o0yBau JIeHHOiI (OpMH HaBYaHHS Ma€ BHKOHATH WICTh PO3PaXyHKOBHX 3aBIaHb, IO
HapaxoBYIOTh B c001 7 3ajady, 3rifHO IHAMBiAyansHOTO rpadiky. KokHa po3paxyHKOBE 3aBIaHHS
(P/3) omiHroeTbcss MakcuMyM y 5 OamiB. 3arajioM 3a po3paxyHKOBI 3aBJIaHHS MOKHAa OTPHUMATH
Makcumym 30 GaiB.

P/3 Kpurepii oniHioBaHHA

Poborta BukoHaHa y BcTaHOBIeHHH TepMiH. CTyI€HT caMOCTIHHO BH3HAYAE THUII 33/1a4i i

5 pamioHa’IbHO po3B’s3ye ii. Moe po3B’s3yBaT KOMOIHOBaHI 3a7ad4i. 3BIiT BiANOBiAa€
BCTaHOBJICHM BUMOTaM.

4 PoGora BuKOHaHa y BcTaHOBNIeHHI TepMiH. CTYyCHT pamioHaJbHO po3B’s3ye 3anadi. Moxe
PO3B’s13yBaTH KOMOiIHOBaHI 3a/1a4i. 3BIT BiANOBIJa€ BCTAHOBIIEHUM BHMOTaM.
Pobota BHKOHaHA 3 TOPYIIEHHSM BCTaHOBJICHUX TepMiHiB. CTyI€HT HAaBOJUThH NOTPiOHI

3 ¢dopmymu. Po3B’s3ye 3aady KOPUCTYIOUUCH anropuT™MOoM. CKITaieHUH 3BIT MiCTUTh
HeTO‘IHOCTi Y BUCHOBKAx Ta NOMHWJIKH

2 Po6oTta BuKOHaHA 3 IOPYIIEHHSM BCTaHOBIEHUX TepMiHiB. CTyIeHT HAaBOAUTH NOTPiOHI
dopmymnu. Po3B’a3ye 3a1auy 3 MOMUIKAMHU.

1 CTyneHT cKki1aga€ CKOpOYeHY YMOBY 3ajiadi, pOOUTH OOUHCIICHHS JIUIIE 332 TOTOBOIO
hopmyiior.

0 CTyneHT He po3B’s3ye 3a/aui.

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

Kpurepii oniHIOBaHHSI BHUKOHAHHSI KOHTPOJIbHUX 3aB/IaHb (3204Ha ¢opMma)

CryneHTH 3a04HOTO BIJJAUIEHHS BUKOHYIOTH JBI KOHTposbHI pobotu (K/p) 3rimHo

1H/IMBITyallbHOTO BapiaHTy, SKUH BiJIMOBIAa€ MOPSIKOBOMY HOMEPY 31 CIIUCKY Yy KypHali, B 00’ eMi

12 3a/1a4 3 BIAMOBIIHUX TEM 3aHATTS HAa OJJHY KOHTPOJIbHY pOOOTY.

K/p KpuTepii oniHIOBaHHA

Pobota BukoHaHa y BctaHoBiieHHH TepMiH. CTyJeHT caMOCTiIHHO BHU3HAYa€ THII 3aa4i 1

24 pauioHaJIbHO po3B’s3ye ii. Moe po3B’s3yBaT KOMOIHOBaHI 3a7a4i. 3BIiT BiANOBiAa€e
BCTaHOBJICHHM BUMOTaM.

20 PoGora BukoHaHa y BcTaHOBICHHM TepMiH. CTyIEHT pallioHaIbHO pO3B’sa3ye 3amaui. Moxke
PO3B’s13yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BIJIOBIa€ BCTAHOBJICHUM BHMOI'aM.
Po6ota BuKoHaHa 3 MOPYIICHHSIM BCTAHOBJIEHUX TepMiHiB. CTYyJI€HT HaBOJIUTH MOTPiOHI

16 ¢dopmynu. Po3B’s3ye 3a1auy KOPUCTYIOUHUCH anropuTMoM. CKilaJieHHi 3BiT MiCTUTD
HETOYHOCT] Y BUCHOBKaX Ta HOMHJIKU

8 Po6ota BuKoHaHa 3 MOPYIIEHHSIM BCTAHOBIIEHUX TepMiHiB. CTyI€HT HaBOJUTDH HOTPiOHI
¢dopmynu. Po3’s13ye 3a1auy 3 MOMHIKAMH.

4 CryneHT ckiaziae CKOpOUeHY YMOBY 3a/1a4i, pOOUTh O0UHCIIEHHS JIMILE 38 TOTOBOIO

dhopmyiioro.
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0 CTyneHT He PO3B’s3ye 3aaaui.

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

Kpurepii oniHIOBaHHA eK3aMeHY.

3n100yBay Mae BIJMOBICTH Ha II'SITh TECTOBHUX 3aBJaHb 3 TEOPETHMYHHX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BUPIIIATA TPU NpakTU4HI 3amavi. KokHa BIAMOBIIP HA TECTOBI 3aBJaHHS
OLIIHIOETHCSI MAKCUMYM Y 2 0aiiB, BUPIIICHHS KOXKHOI MpakTU4HOi 3a1a4i — y 10 Ganis. 3aramom 3a
€K3aMEH MO)KHa OTpUMaTH MakcumyM 40 Oaiis.

Bignosigs Ha e .
VOB Kpurepii oniHIOBaHHS HA eK3aMeHi
TECTOBI NIUTAHHSA
2 BinmoRiap HagaHa mpaBWiIbHA 3 YiTKUM MOSICHEHHSIM.
1 Binnosigs nmpaBuiibHA, ajne 6e3 MOsICHEHHS.
0 Binmoiap He HamaHa B3araii abo HelpaBUIIbHA.
Maxcumanvra oyinka cmyoenma 3a 8i0nogiov Ha ycui numanua 10 6anie (5 numarns no
2 banu).
Pimenns
NPAKTHYHOI KpuTepii oniHioBaHHA Ha eK3aMeHi
3agavi
Pimenns mpezicraBieHe MOBHE, KOPEKTHE, 3 YiTKUMH MAalIOHKOM Ta IMOSICHEHHSMH,
10 MIPaBUIILHO BUKOHAHO TIepeBEAeHHS OAMHAI po3MipHocTi B Cl, BiAmOBiAs paBUIIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3WYHOI BETMUMHU.
PimenHs mpencraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAallOHKOM Ta IOSICHCHHSMH,
9 MPaBUIILHO BUKOHAHO TIepeBEAeHHS OAMHUIE po3MipHocTi B Cl, BiAmOBiAs paBUIIbHA,
HETNPaBUIILHO BUKOHAHO JIOBEJICHHS PO3MIpPHOCTI (Pi3UYHOT BEIMYHNHHU.
8 Pimenns mpencrasieHe y BHUIIIAAlL (OpMyI, NPaBHIBHO BHUKOPHCTaHHX, 3 UYITKUMH
MAaJIIOHKOM, aJie 0e3 TOsSICHEeHb, BiNIOBib TPaBUIbHA.
PimenHst mpencraBieHe MOBHE, 3 HEYITKMM MAaTIOHKOM Ta TMOSCHEHHSMH, OJHHUIIb
7 PO3MIPHOCTI NpaBWJIBHO BHKOHAHO mepesefeHHs B Cl, BigNoBigp NpaBUiIbHA, HE
BHKOHAHO JIOBEICHHS PO3MIPHOCTI (hi3WYHOT BEJTHYMHH.
5 PimieHHss mnpeacraBiieHe TIOBHE, KOPEKTHE, 3 YITKUMH IIOSCHEHHSMH, BIJMOBIIL
HeTpaBWIbHA y 3B'I3KY 13 HOMUJIKAMU NIPH BUKOHAHHI PO3PaxyHKiB.
Pimennss mpexacraBieHe y BUDISII (OPMYJN, NPaBWIBHO BHKOPHUCTaHUX, aie 0e3
5 MOSICHEHb, BIJMOBIF HEMpaBWJIBHA VY 3B'SI3KYy 13 TOMWJIKAMH TP BUKOHAHHI
PO3paxyHKiB.
3 Pimenns mpencraBnene y Uil Gopmyd, OUIbII HiXK HANIOJIOBUHY, HE MPABHUIBHO
BUKOHaHO nepeBeaeHHs B Cl, BiAmoBigp HenmpaBUiIbHA.
5 Pimenns mpexncrtaBieHe HEMOBHE y BHIVIAAL (OpMYJT 3 HEWITKMM TIOSICHEHHSM,
MpaBUJIbHA BIJTIOBIIb BIACYTHSL.
1 PimenHs mpencraBieHe HEMOBHE, OiNbII HiK HAIOJIOBHHY, NpaBWJIbHA BiJNOBiIb
BiJICYTHS.
0 PimieHHs He npeacTaBiieHe B3araji abo HENOBHE, MEHII HIXK HAIIOJIOBHUHY.
Maxkcumanvha oyinka cmyodenma 3a 3a0aui 30 danie (3 3adaui no 10 danis).
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dDopMa KOHTPOJIIO

MakcuMalibHA KJIBLKICTEL 0aJ1iB

Jlenna ¢popma

3aouHa popma

BukonaHHs po3paxyHKOBHX 3aB/IaHb 6x5 =30 Ganu 2x24 = 48 Ganis
BukonanHs 1abopaTopHUX poOiT 5x6 =30 GaiB 2x6 = 12 GaniB
Bceboro 60 60

8. Kpurepii oniHioBaHHs pe3yJIbTaTiB HABYAHHSA

Jenna popma HaBUaHHS

3aouna hopma HaBYAHHS

Kinbkic Bun pobotu Kinpkic
Bua pobotu Thb Tb
6amiB 6amniB
Moayas 1
T1 Po3paxynkoBe 3aBaaHHs, 11
nabopaTopHa podota M-1
JlabopaTopna pobdota M-1,
3M1 | T2 | Po3paxyHKOBe 3aBJJaHHS 5 KOHTpOJIbHA poboTa 1 30
PospaxyHkoBe 3aBaHHs,
T3 11
nabopaTopHa poboTa
T4 | JlabopatopHa pobota 6
T5 | Po3paxyHKkoBe 3aB/laHHS 5
M2 | Té Po3paxyHnkoBe 3aBaaHHs, 11 JlaboparopHa po6orTa, 30
nabopaTopHa poboTa KOHTpOJIbHA po0OoTa 2
T7 | Po3paxyHKOBe 3aBIaHHs 5
T8 | JJaboparopHa poboTa 6
IlincymxoBuit 3axi KOHTPOJIIO 3HAHb 40 3axiJi KOHTPOJIIO 3HAHb 40
KOHTPOJIb
Cyma 100 100

9. Incmpymenmu, 061a0HanNA Ma NPOZPAMHe 3abe3neuenHs, 6UKOPUCMAHHA

AKUX nepeodauac HaguanbHa OUCYUNIIHA.

1. OnopHMT KOHCIIEKT JIEKIIIH 3 TUCIHUIUIIHA B €IEKTPOHHOMY BapiaHTi.

2. MeronuuHi BKa3iBKM Ta 3aBAAaHHS 10 BAKOHAHHS 1HIUBIAYaJbHUX Ta JJAOOPAaTOPHUX POOIT
3 IUCLUUIUTIHU B €IEKTPOHHOMY BapiaHTI.
3. JIaGopatopii 3 y400BUM 00JIaTHAHHSIM.

4. HaBuasnbHi MOCIOHUKY JUIS 1IHAMBITYaJIbHOI POOOTH CTYACHTIB 3 Kypcy (i3UKH.

5. JIexuiitHi JeMOHCTpaAIlii.

10. PexomenaoBani qx:kepesia ingopmanii
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11.

12.
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