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BCTYII

Anomaujia

Ilpoepama niocomoexu 6axanaspie cneyiarvnocmi ''J5 Mopcokuti ma eHympiwinitl 800HUL
mpawncnopm" nepedbayae 080100IHHA 20J0GHUMU MEMOOAMU PYHOAMEHMATbHUX MA NPUKIAOHUX
HAYK, MAMemMamuyHo20 ma KOMN 10mepHo20 MOOen08aHH, 83AEMOOII0 CMYOeHmie ma 6UNyCKHUKIG
i3 KOHMPOALHO-BUMIPIOBAILHUMU NPUNAOAMU, CYUACHUMU PAOTOMEXHIYHUMU 3ACOOAMU MOHIMOPUHRY
ma 3axucmy ingopmayii. Tomy ompumanns 6azoeanux 3HaHv 3 oucyuniinu " Dizuxa I'', axa susuac
OCHOBHI NOHAMMA MA 3AKOHU NPUPOOU, NPUHYUNU POOOMU MEXAHIYHUX CUCEeM Mma 0COOAUBOCMI
BUMIPIOBANILHUX NPUNAOIB, MemOoOU BUMIPIOBAHHS (DI3UUHUX GEIUYUH € BA2OMOI0 CKIAO08OI0 Y
nioeomosyi ¢ghaxisyis.

Hucyunnina "®@izuka I'' € Hegi0 eMHOW0 YACMUHOIO POPMYBAHHS 3A2ANbHUX KOMNEHMHOCMEll Y
Gopmi 3HaHHA ma po3yMiHHA npeOmMemHoi obracmi ma po3yMiHHA npoghecitnoi disrbHoCHi,
30aMHOCMI 3ACMOCO8Y8AMU 3HAHHS Y NPAKMUYHUX CUMYAYISIX, 4UMUCS | 080100I8aAMU CYUACHUMU
SHAHHAMU, 6MIHHS CmMasumuy ma eupiuysamu npooaemu. Jucyuniina po3paxosana Ha cmyoeHmis,
AKI ompumanu 6a306i 3HAHHSA 3 3A2ANIbHO20 KypCy Qi3uKu, XiMii ma euwoi mamemamuxu.

Knwuosi cnosa:. @isuxa, Qisuuna  eenruuuna, Mexamika, MONeKyIapHa — Qi3uka,

ejleKkmpocmanmuka.

Abstract

The program of training a bachelor on specialty " J5 Sea and inland water transport™ 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 AUCIUILIIHA

HaiimenyBaHHS MOKa3HUKIB

["anmy3b 3HaHB, CICHIATBHICTD
(ocBITHS MIporpama), OCBITHIN
piBeHb

XapakTepucTuKa HaB4aJIbHOT
JTUCIUTLTIHA

3a049Ha Gopma
HaB4YaHHA

neHHa Gopma
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2. MeTa BUBYEHHS HABYAJILHOI JUCIUILIIHA

PoGoua mporpama HaBuanmpHOI aucuuiniiHu "®i3uka " ckiameHa BIAMOBIIHO 1O OCBITHBO-
npodeciiiHoT mporpaMu MiArOTOBKY 3100yBauiB BUIIO OCBITH CTYIEHs 0akaiaBpa 3a CHeliaIbHICTIO
J5 «Mopcekuil Ta BHYTPILIHIA BOJHUIN TpaHCIOPT», OCBITHA mporpama «EkcryaTaiis CyaHOBOTO
enekTpooOmagHanHs 1 3aco0iB aBromatuku». Jnsg 3a3Havenoi OIIIl nucnmmiina mae craTyc
HOPMATHBHOI.

Mertoto BUBYEHHS HaBUaIbHOI qucuuiuting "®i3uka [" € popmyBaHHS y CTYJCHTIB BiAMOBIIHO
JI0 OCBITHBO-TIPO(ECiifHOT MPOTrPaMU TAKMX KOMITETEHTHOCTEH:

3K4.  BMiHHS BUSABISATH, CTAaBUTH Ta BUPILIYBAaTH MPOOIEMHU.

3K13. 3parHICTh 10 MOJANBUIOTO HABUYAHHS.

CK14. 3parmicte 30uparu Ta iHTeprperyBaTH iHQoOpmaulilo, obupatn MeToau Ta

IHCTpyMEHTalIbHI 3aco0M s PO3B’SI3aHHA CKJIAQAHUX TpodeciiHux 3amady y cdepi

eNEKTPOTEXHIKH, €JIEKTPOMEXaHIKH, eIeKTPOHIKH, aBTOMATUKU Ta MOPCHKOI 1H)XKEHEPii.

3. llepeaymoBHU A1 BUBYEHHS JHCHUILTIHI
[lepenymoBamMu Ui BMBYEHHS JUCLMIUIIHM € paHIIIe BHMBYEHI PO3AUIM IIKUIBHOTO KypCy
muctuiuiia  "MaTtemaTtuka" — MOYaTOK MAaTEeMAaTHMYHOTO aHali3y, BEKTOpH, MOOYI0Ba, OCHOBHI
HOHATTS Ta 3aKOHM 3 MIKUIBHOTO Kypcy «®Di3mka»; IesKi MOHATTSA Ta 3aKOHM 3 MIKUTBHOTO KypCy

“Ximist”.

4. OuikyBaHi pe3yJIbTaATH HABYAHHA
BuBueHHs HaBYaNbHOI TUCHUIUTIHU Nependadae GOpMyBaHHS Ta PO3BUTOK Y CTYAEHTIB TaKUX
pe3yibTaTiB HABUYAHHS !
PH2. 3nanHs oCHOB Teruionepenadi, MeEXaHIKM Ta TiIPOMEXaHIKH, PO3yMIHHS pPOOOTH
MEXaHIYHUX CUCTEM.
PH3. KonuenryanbHi 3HaHHs, BKIIOYAOYM IEBHI 3HAHHA CYYacHUX JOCATHEHb, Yy cdepi
CJIEKTPOTEXHIKM Ta €JIEKTPOMEXaHIKH, €JEKTPOHIKM Ta CHUCTEM YIPABIIHHA Ta iX 3aCTOCYBaHHS y

MOPCBKIH iHXKeHepii.



5. Ilporpama HaBYAJIbHOL JUCHUILIIHHA

Monyas 1.

3micToBuii Mmoayb 1. Di3ndHI OCHOBM MEXaHIKH.

Tema 1.

Tema 2.

Tema 3.

KinemaTuka nocTynaibHOTO Ta KPUBOIIHIHHOTO PyXY.

Beryn. [IlepemimienHs, MIBUAKICTb, NpPUCKOpeHHs. TaHreHUialbHa Ta HOpPMajibHA CKJIAJ0Bi
npuckopenHs. KyToBi nepemiieHHs, IBUAKICTb, MPUCKOPEHHs. 3B'A30K MiXK BEKTOpaMH JIHIHHUX
Ta KyTOBHX HIBHJKOCTeH 1 mpuckopenb. [1] Po3min 1 8§1.3; 1.4; 1.5; 1.6.

JuHamika nmoctynansHoro pyxy. Podora. Enepris.

3akoH 30epexxeHHst imnynbey. [Ipuanun peaktuBHOro pyxy. Pobora 3minnoi cunu. Kinernuna ta
MOTEeHIIaIbHA eHeprii. 3akoH 30epesxeHHs eHeprii y MexaHini. KoHcepBaTuBHI Ta HEKOHCEPBAaTUBHI
cucremu. [1] Po3xin 2 82.6; 2.7; 2.8. Po3nin 3 83.2; 3.3; 3.4; 3.5; 3.1. [4] §2,3,4,6,7,8.

Junamika obepTanbpHOro pyxy. 3akoHu 30epeskenss. ['paBitauniiina B3aemMois.

[TousiTTss abcomoTHO TBepAoro Tina. OOepTaHHS TBEPAOrO Tia HABKOJIO HEPYXOMOI oci, ioro
MOMeHT iHepiii. OCHOBHMIA 3aKOH AWHAMIKH o0epTaibHOro pyxy. KiHeTmuHa eHepris TBepaoro
TiJla, M0 00epTaeThes. 3aKoH 30epekeHHsl MOMEHTY iMmyunbcy. [1] Posnin 4 §84.1-4.4; 2.9. [4] §9,
10, 11; 12.

3micToBuii Mmoayan 2. MonekynsapHa izuka Ta TepMoanHamika. Enexrpuka.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

PiBHsIHHS cTaHy imeanbHOro rasy. MonekyasipHO-KiHeTHYHa Teopis razy. llepmmii 3akon
TepMoIrHaMiKu. AfiabaTHuil mporec. PoboTa ra3y B pi3HUX IpoLecax.

TepMoanHaMIYHUHA Ta CTATUCTHYHUN METOAW BUBYEHHS Tin. IIoHATTS imeanbHOro rasy. PiBHAHHSA
CTaHy ifeanbHUX ra3iB. OCHOBHE PiBHSIHHS KiHETHMYHOI Teopii razi. CepeaHsi eHepris MOJIEKYJH.
MonekynsapHo-KiHeTHUHE TiayMadeHHS Temmeparypu. CtyneHi BinbHOCTi. Posmoain eneprii 3a
CTYIECHSIMH BUIBHOCTI. MOJNEKYISIpHO-KIHETHYHA Teopis TelloeMHOCTi rasiB. Ilepmmid 3akoH
TEPMOJMHAMIKA Ta HOro 3acTOCyBaHHS 0 i3ompoueciB. Apniabatuunuii mpouec. Kpyrosi,
HEOOOpOTHI Ta 3BOPOTHI mporecH. [IpuHnmn aii TermioBoi Ta XOJMOMMIBHOT MalMHU. [neanbHa
teroBa MammHa Kapno ta ii KK/, AGconrorna mkana Ttemmepatyp. Entpomis. Apyruii 3axoH
TEPMOJMHAMIKA Ta WOro CTaTUYHMK 3MicT. 3B'SI30K eHTpomii Ta IMOBIPHOCTI CTaHy
TepMoauHaMiuHi cuctemu. [1] Posmin 13, 14, 16, 17 813.1; 14.1; 14.3; 14.6; 14.7, 16.6; 16.7; 16.8;
[4] 828; 29; 3006 40, 41, 42 ,43, 44, 46.

SABua nepenocy. Apyruii 3axoH TepMonuHamiku. Piannu.

Bigxunenns Bin 3akoHiB ineanpHUX rasziB. CHIIM TSDKIHHSA Ta BiAIITOBXYBaHHS y pPealbHUX ra3iB.
PiBusnus Ban-nep-Baanbca Ta iforo anamiz. Kputnunuii cran. XapakTepucTHKa PiAKOrO CTaHy.
[loBepxueBuii map, moBepxHeBuid HaTsIr. Popmyna Jlamnaca. fABume 3mouyBanns. Kaminmsphi
ssuma. [1] Po3ain 17, 18, 19. §17.1-17.6; 19.1; 19.2; 19.3; 19.4; 19.5; [4] 847, 46.

3axon Kynona. Hampyxxenictes enexrpuunoro noss. [lorennian. Pyx 3apsigy B eleKTpU4HOMY IO,
3akoH 30epexeHHs 3apsay. 3akoH Kymona. CunoBi minii mosst. IIoTik BekTopa Hampy»KeHOCTI.
Teopema I"aycca. 3actocyBanHst Teopemu ["aycca ais 0OYHMCIICHHS HAIPy)KEHOCTI MOJIB.(BUBECTH
JUIsl TUTOLIMHK Ta JBOX TutomuH). Pobora cun enexrpocratmynoro mois. [ToreHmian Ta meroan
foro BuMiptoBaHHA. Llupkymsimis Bekropa HampyxeHocTi. [loTeHmianpHMHA — XapakTep
enekTpocraTuynoro mois. [2] Po3min 1 8§1.1; 1.2; 81.3; 1.4; 1.5; 1.7; 1.10; 1.11. [4] 848, 49, 50.

Enextpoemuicts. Konaencaropu. EHeprist eneKTpuuHOro moJis.

[IpoBinHuku Ta mienextpuku. llonspri Ta HemonspHi Monekynu. Ilonmspusawis opieHTamiliHa Ta
nedopmariiiina. Bekrop enekrpuyHoro 3mimieHHsi. Teopema Octporpaackkoro-I'aycca mis mons B
JienexTpuKax B iHTerpanbHid ¢opmi. Enexrpoemuicts mposignukiB. Kongencatopu. Enepris
B3aeMOIil enexTpruyHuX 3apsamis. [2] Posmin 1 §1.15; 81.16; 1.3; 1.20. [4] 852, 53.

[Mocriitanii crpym. 3akonu Kipxroda.

Cuna ctpymy. Bekrop ryctunu crpymy. Pisnus morenuianis, E.p.c. Ta Hampyra. 3akoH Oma B
mudepeHianbHii popmi. 3akor OMa 1 HEOIXHOPITHOI AUITHKKA Ta MOBHOTO Koia. TerioBa mis
eNeKTPUYHOro cTpymy. 3akoH J[xoyns-Jlenna y nudepenuiansHiii gpopmi. [lpaBuna Kipxroda ta
ix 3acrocyBanHs. [2] Po3min 2 §2.1-2.6. [4] 858.



TeMaTHYHHH IIaH HABYAJILHOI JUCHUILTIHA

Ha3Bu 3MICTOBUX MOAYJIIB 1 TEM

Kinpkicts roguu

JeHHa Gopma

3a04Ha (hopma

y TOMY YHCIi y TOMY YHCIi
ol ™| m ol 1 | m
3 3 _
S gl E 5| 8 | E| 5
Mopyas 1
3micToBuii MoayJb 1. Di3uyHI OCHOBU MEXaHIKH.
Tema 1. KinemaTrka mocTynajisHOTo Ta
L 1002|122 ]-1419 - 110
KPHUBONIHIIHOTO PyXY.
EeMa 2 JrHamika moctynaibHOro pyxy. Pobora. wol212121-1al111211111!- 10
HEPris.
Tema 3. I[I/IHaMlKa.OGGPE“aHLHOFO PYXy. 3aKOHHU 10l212021-14l10 - 110
30epexxenHs. ['pasiraniiina B3aemomnis
Pa3om 3a 3micToBUM MoayJiem 1 306 |66 |-(12(30}1 |1 1|- |27
3micToBuii MoayJib 2. MosekymsipHa ¢izuka Ta TepMoanHamika. Enexkrpuka.
Tema 4. PiBHSIHHS CTaHy 11€ajJbHOrO rasy.
MornekynspHo-KiHeTHYHA Teopis ra3y. [lepmmii )
3aKOH TEPMOJMHAMIKH. AliabaTHUH mporiec. 12121272 6117 - |12
PoGorta razy B pi3HUX mpolecax.
Tema 5. SIBuma nepeHocy. pyruii 3aKoH
TepMOUHAMIKH. PiquHu. 1212 1212|-16]13 - |13
. 111
Tema 6. 3axon Kynona. HanpyxeHicTb
enektpryHoro noss. [lorexmian. Pyx 3apsay B 1212122 ]-]6|10 - (11
ENEeKTPUIHOMY MOJi.
Tema 7. Enextpoemuicts. Konnencatopu. Enepris
SNEKTPUIHOIO TOJIS. 120212 12]-16/10 -1
Tema 8. Ilocriliauii ctpym. 3akonu Kipxroga. 91111 (1|-1]9 |10 - 110
Pa3om 3a 3micToBUM Moaysem 2 609 (9|9 |-(33|60| 1|1 |1]- |5
Yceboro ronuH 90(15|15|15| - |45/90| 2 | 2|2 | - |84




Temn NPpaKTUYHUX 3aHATH

KinekicTs rogun

Ne
Ha3sa Temu
3/m Jlenna 3aounHa
dbopma dbopma
Monyas 1
3micToBuii MoayJb 1. ®i3uyHI OCHOBU MEXaHIKH.

1 KinemaTuka mocTynanabHOTO i 00epTaaIbHOrO Pyxy. 2

2 Junamika MatepianbHOi Touku. Pobota cuin. 3akoHu 30epekeHHs! ) 1
[PU TOCTYNAaJIbLHOMY PYCi.

3 JuHamika o0epTalbHOrO pyXy. 3aKOHU 30epeKeHHS IPU )
00epTaIbHOMY pYCi.
Bceboro 3a 3microBuii MoayJs 1 6 1

3micToBuii MoayJib 2. MounekyisipHa ¢izuka Ta TepMoanHamika. Enexkrpuka.

PiBHsiHHS cTany igeansHOro rasy. OcHoBu M.K.T. [lepmnii 3axoH

4 | TepmoauHamiku. PoOoTa ra3y B pisHuX npouecax. AniabaTuuHui 2
poLec.

5 Hpyruii 3akoH TepMoanHamiku. Kpyrosi npouecu. Eatpormis. )
Pinunu.

6 3axon Kynona. HampysxeHicTb 1 moTeHIiaa eneKTpUYHOro moJis. 2 1

7 | EnexkrpoemHicts. Konnencatopu. Eneprist enekTpuyHOTo moss. 2

8 [octiitanii crpym. 3axonu Kipxroga. 1
Bceboro 3a 3micToBuii MoayJib 2 9 1
Pazom 15 2




Temu 1a60paTOpHHUX 3aHATH

JlaGopaTopHi poOOTH BUKOHYIOTECS CTYIEHTAMHU 3T1AHO 1HAMBiAyadbHOTO I'padiky y 006’ emi,

IO BiANOBiJa€ TEMAaTHYHOMY IUIaHY AWUCHUIUIIHU, y PO3PaxyHKy MO 2 TOJUHH Ha poOOTY st

NeHHO1 () OpMU HAaBYaHHSI.

Ne
3/ Hasga remun
Mopyas 1
M-1 BumiproBaHHs NiHIHHUX PO3MIpiB i Mac.
M-2 BusHayeHHs rycTHHH TBEPIOTO Tija.
M-4 BusnavyeHHs MOMEHTY iHepuii Tijla 10BUIBHOT hopMH.
M-5 BuznaueHHst MOy IPY>KHOCT1 MaTepiay 3a JIOMOMOTOI0 KaTETOMETPA.
M-6 [lepeBipka 3akoHy 30epeKeHHS IMITYIIBCY il 4ac yAapy KyJb.
M-8 BusHaueHHs MUTOMOI TEIJIOTH MAapOyTBOPEHHS (KOHACHCAIIIT) BOAM MPH TEMIIEPATYPi KHITiIHHS.
M®-9 [epeBipka 3aKoHIB ieaIbHOTO rasy.
M®-10 | BusHaueHHs BiHOIICHHS TCIJIOEMHOCTEH ISl TTOBITPS.
M®-11 | BusHayeHHS IMTOMOI TEIUIOEMHOCTI METaJly METOIOM OXOJO/KECHHS.
M®-12 | Bu3HaueHHS IIBUAKOCTI BUNIAPIOBAHHA PiZIMHU 1 3MiHU 1i eHTpoMii.
M®-13 | BuzHaueHHS 3a1€KHOCTI KoedilieHTa MOBEPXHEBOTO HATATY BiJ KOHLIEHTpaLii pO3UnHY .
M®-14 | BuznaueHHs KoedilieHTa MOBEPXHEBOT0O HATATY PIIMHM 3a TOMOMOTOI0 TOPCIHHUX Tepe3iB?
M®-15 | BuznaueHHs KoedilieHTa MOBEPXHEBOTO HATATY METOIOM MiIHATTS PIAMHU B KaIIIspi.
M®-16 | BuznauyeHHs koedilieHTa BHYTPILIHBOTO TEPTSI 1 CEPeIHBOI JOBXKHHHU BUTFHOTO IPOOITY MOJIEKYT
MOBITPS METOIOM MPOTIKAHHS Ta3y yepe3 Kamisp.
Mad-17 | BusHauenHs koedimieHTa B’ a3K0CTi 3a MeTogoMm CTokca.
M®-18 | BuznauyenHs koediuieHTa B S3KOCTI PIAMHYU KAMUJIIPHUM BiICKO3UMETPOM MPU PI3HUX TEMIIEpaTypax
M®-19 | BuzHayeHHS 3a1€KHOCTI B I3KOCTI PilMHU Bicko3uMeTpoM | emepa.
M-20 BusHaueHHs MOMEHTY iHepuii MasTHHKa MakcBesa.
M-21 BuznaveHHs MOy 3CyBY cTali 3a AeOpMaLi€r0 KPyUeHHS.
M-22 BusHaueHHs MOMEHTY iHepuii Tijla 3a Jonomororo MastHuka Obepbeka.
M-23 BuznaveHHs IBHAKOCT1 MOJIBOTY KYJIi 3 IOMOMOT0I0 OaliCTHYHOTO KPYTHIILHOTO MasiTHUKA .
M-24 BusHadyeHHs 3eMHOrO IPUCKOPEHHS 3 IOMTOMOTOI0 MAaTEMaTUYHOrO Ta 00OPOTHOIO MAsITHUKIB.
M-25 BusnaueHHs xoedilieHTa TepTs 3a JOIMOMOT 00 TTOXHJIONO MasTHUKA.
M-26 BusHaueHHs npuCKOpeHHs BUTbHOTO maiHHs. (MamuHa ATByza.)
M-27 BusHadyeHHs MOMEHTa IMITYJIbCY Ta MOMEHTA iHepLii ripockorna.
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Camocriiina podora

Camocriitna poborta mnependavyae MIATOTOBKY A0 JICKUIMHMX Ta TPAKTUYHUX 3aHSATh;
CaMOCTIiHe TOTJUOJNCHHs 3HAaHHA 3a TEMaMM JWCHMIUIIHM; TIiATOTOBKY, O(OpPMIICHHA Ta
pPO3paxyHOK Ja0OpaTOpHUX pOOIT, BUKOHAHHS PO3PaXyHKOBHX pOOIT; MIATOTOBKY OO JIBOX
MOTOYHUX MOJYIbHHUX KOHTPOJIIB; MIATOTOBKY JI0 €K3aMEHY.

3aB1aHHs /151 CAMOCTIiHHOT po6oTH

No Bun pobotu KinpkicTb
3/m TOJIUH
JlenHa 3aouHa
dopma dopma
Mopayas 1

3micToBuii MoayJb 1. Di3nyHI OCHOBU MEXaHIKH.

1 ITigroroBKa [0 JEKIIHA 1 4
2 | IlinroToBka 70 1ab0OpaTOpHUX POOIT 1 4
3 [TigroToBKa A0 MPAKTHYHUX POOIT 1 4
4 | Bukonanns P3 9 15

Bceboro 3a 3micToBuii Moay.b 1 12 27

3micToBuii MoayJb 2. MosnekyisipHa ¢i3uka Ta TepMoauHamika. Enxexkrpuka.

1 ITinroroBKa A0 JEKIiHA 2 9
2 | IlinroToBka 70 1a00paTOpHUX POOIT 2 7
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 2 7
4 | Bukonanns P3 15 15
5 | [TigroToBka 10 eK3aMeHy 12 19

Bceboro 3a 3micToBuii Moay.b 2 33 57

Pazom 45 84
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Po3paxyHkoBi 3aB1aHHs

Po3paxyHKOBi 3aBJaHHS BUKOHYIOTHCS CTYJACHTAMH 3TiIHO IHAMBITyalbHOTO BapiaHTy, SKHHA

BIJITIOBiJJa€ TIOPSAKOBOMY HOMEpY 31 CIHMCKY B KypHanii, B 00’emi 10 3amau 3 BiAMOBIAHUX TeM

3aHATTS.
Ne HazBa Kimp-
3/m KICTb
OamiB
Monyas 1
3micToBuii MoayJb 1. Di3uyHI OCHOBU MEXaHIKH.
1 | Kinemaruka nocTynanabHOTO i 00€pTaIbHOTO PYyXY. 5
2 Jlunamika marepiajabHOi Touku. PoboTa cunm. 3akoHu 30epexeHHs Ipu 5
MOCTYIMAJIbHOMY PYCIi.
3 | Jlunamika 00epTaIbHOTO PyXy. 3aKOHU 30€peKeHHS MPU 00epTaTLHOMY PYCi. 5}
3micToBuii MoayJb 2. MosekynsipHa ¢i3nuka Ta TepMoanHamika. Enxexkrpuka.
PiBHsinHS cTany igeanpHOro razy. Ocaosu M.K.T.
4 | Ilepmnii 3akoH TepMoauHamiki. PoOoTa ra3y B pi3HUX mpornecax. AxiabaTuyHuii )
npoIiec.
5 | Apyruii 3akon Tepmoaunamiku. Kpyrosi nponecu. Entpomnis. Pigunn. )
6 3axon Kynona. HarpyxeHiCTh 1 OTEHIlial eIeKTPUYHOTO TOJIS. 5
Enexrpoemuicts. Konnencatopu. Enepris enekTpuyHOro moJs.
Bceboro 3a moayas 1 30

6. MeToM HAaBYaHHSI, 32CO0M AiarHOCTUKH Pe3yJbTATIB HABYAHHS Ta METOAM iX
AEeMOHCTPYBAHHS

VY mpotieci 0CBOEHHS AUCIUILTIHY 3100yBay Mae:

— BUKOHATH M'ATh OKPEMHX 3aBJaHb Ha JabopaTopHOMY 00JaHaHHI 3TTHO 1HIUBIIYaTbHOTO
rpadiky BUKOHaHHS JabOpaTOpHUX pOOIT; OQGOPMHUTH MANEpOBUIl aHANITHYHUN 3BIT Yy
BIJIMIOBITHOCTI /10 IIMX 3aBAaHb Ta MPEACTAaBUTHU HA PO3IJIAJ BUKJIAAAdy, SIKAH OLIHIOE BUKOHAHHS
KOXKHOT poOOTH Ta Ha OCHOBI YCHHX BIANOBiIed BH3HAYa€ piBEHb PO3YMIHHS BHKOHAaHOI poOOTH,
TOOTO 11 3aXUCT;

— BUKOHAaTH 6 pO3PaxyHKOBUX 3aBJlaHb 3TiHO CBOrO BapiaHTy, OGOPMHUTH ManepoBUil
PO3paxyHOK 3ajgau Ta MPEICTaBUTH Ha PO3IJIAJ BUKIAAady, SIKAH OLIHIOE BUKOHAHHS KOXKHOL
poOOTH Ta Ha OCHOBI YCHMX BIANOBiACH BHU3HAa4Ya€ PIBEHb PO3YMIHHS BMKOHAHOI poOOTH, TOOTO ii
3aXMHCT;
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— CKJIACTM €K3aMEH Yy BHIUIAJI MHCBMOBOIO IMiJICYMKOBOTO MOJYJIBHOTO KOHTPOJIBHOTO
3ax0fy, SIKMM BKJIIOYae B cebe TeCTOBI 3aBAAaHHSA 3 TEOPETHMYHHMX 3HAHb Ta BHPIIIEHHS TPHOX
MPAaKTUYHMX 3a/1a4; Ha MITOTOBKY HaJaeThest 60 XBUIIHH.

7. ®OpMH MOTOYHOI'0 TA MiAICYMKOBOI0 KOHTPOJIIO

JlocsirHEHHsI cTyJieHTa ouiHThCs 3a 100-6a1pH010 cCHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OLIIHKa HaBYAJIbHOTO KypCy BKJIIOUA€ B ceO€ OLIHKU 3 MOTOYHOTO KOHTPOJIIO i
OLIIHKU 3aKJIIOYHOTO 3aX0Ty KOHTPOJIIO 3HAaHb. Y KOKHOI'O KOMIIOHEHTa CBOSl 4aCTKa B 3arajbHii
CHUCTEeMi OI[IHOK. Y NPOMDKHUX OIlIHKax CTylneHT Moke HaOpatu 60 OamiB. [lutoma Bara
3aKIJIFOYHOTO 3aX0Jy KOHTPOJIO 3HAaHb B 3araibHiil cuctemi omiHok — 40 Oamis. [IpaBo 3maBatu
3aKITIIOYHUN 3aXi]l KOHTPOJIIO 3HAHb JAE€ThCS CTYIEHTY, SIKIM 3 ypaxyBaHHAM MaKCUMaJbHUX OajiB
IPOMDKHUX OIIHOK Habupae He meHIie 40 6aniB. IlincymMKoBa OIiHKa HABYAJILHOTO KYPCY € CYMOIO
NPOMDKHUX OIIHOK 1 OI[IHKH 3aX0Jly KOHTPOJIIO 3HaHb.

[TorouHuii KOHTPOJIB Nepeadavae OLIHIOBAHHS TEOPETHYHOI MiArOTOBKHM 3400yBaviB BHIIOL
OCBITM 13 3a3HaYeHOi TeMHM Ta HAOyTHUX MPAKTHYHUX HABUYOK Il Yac BUKOHAHHS 3aB/aHb
n1abopaTOpHUX POOIT.

3apaxyBaHHS KpEIUTIB HABYAIBHOTO KypCY MOKIIUBO TUIBKH MICIIs TOCATHEHHS Pe3yJbTarTiB,
3artaHoBanux PITHJI, mo BupakaeTbCs B OAHINA 3 MO3UTUBHUX OLIHOK, Mepeq0ayeHuX YMHHUM
3aKOHO/JIaBCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJILHOI AiSlJIHOCTI CTYAEHTIB Ta IX OLiHIOBAHHS
KpuTepii oniHIOBaHHS BUKOHAHHA JIA00PATOPHHUX POOIT

3n100yBay Ma€ BHMKOHATH ITSITh JAOOPAaTOPHUX POOIT 3TigHO IHAMBIIYadbHOTO TIpadiky.
Kosxna nmaboparopua po6ora (JI/p) omiHroerbess makcumyM y 6 GaimiB. 3aranom 3a nabopaTopHi
po6oTH MOkHA oTpuMaTH MakcumyM 30 Oais.

J/p KpuTepii oniHioBaHHsA
PoGora BuKkoHaHa y BcTaHOBJIEHUH TepMiH. BukoHana camocTiiiHO, 4iTKO chopMyabOBaHi wLimi,

3aBIaHHA Ta TiNOTe3a JOCTIHKEHb. 3aCTOCOBYBAIMCS KOPEKTHI METOAM OOpOOKM OTpHUMaHUX
pe3ynbTaTiB. Y BHCHOBKAx IpOBeAEHAa KOPEKTHA iHTepIperalis pe3ynsTatis. Hanani moBHi ycHi
BI/INOBI/Il HAa 3aUTaHHs (3TiHO METOIMYHHUX BKa31BOK) CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

PoGora BuKoHaHa y BcTaHOBJIEHUI TepMiH. BukoHana camocTiiiHO, 4iTKO chopMyabOBaHi wLimi,
3aBJIaHHA. 3aCTOCOBYBAJINCS KOPEKTHI METOIM OOpOOKH OTPHMaHHUX pe3yIbTaTiB. Y BHCHOBKax
MpoBe/leHa KOPEKTHA iHTeprperauis pe3ynbraTiB. HamaHi MOBHI yCHI BiAINOBiNl Ha 3amMTaHHS
(3TiTHO METOAMYHUX BKa3iBOK) CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

PoboTa BuKOHaHA y BCTaHOBJICHUH TepMiH. BUKOHaHA caMOCTIHO. 3aCTOCOBYBAIUCS KOPEKTHI
METOJM OOpOOKM OTPUMaHUX PE3yJbTaTiB. Y BUCHOBKax IMPOBEICHA KOPEKTHA IHTEpIIpeTallis
pesynbraTiB. Hamani HemoBHI YCHI BiMOBIAI Ha 3amuTaHHs (3riJHO METOJWYHUX BKA3iBOK)
CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

PoGora BukoHaHa y BcraHOBIeHUH TepMiH. CTyAEHT BUKOHYE J1a00paToOpHy poOOTY 3rigHO 3
3 IHCTPYKII€I0; B LUIOMY NMPaBMIBHO CKJIAAA€E 3BIiT Ta pOOUTH BUCHOBKH. CTYIIEHT BiIMOBISIETHCS
HaJIaBaTH BiJIIOBif[i HA YCHI 3alIUTaHHS.

PoboTa BrKoHaHA 3 MOPYIICHHSIM BCTAHOBJICHUX TepMiHiB. CTYJICHT BUKOHYE J1a0OpaTOpHY
POOOTY 3TiJTHO 3 IHCTPYKILI€I0; CKIaJICHHH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAaX Ta TIOMUJIKH.
Hanaui HeMoBHI yCHI BiJIMOBIII Ha 3anuTaHHS (3riJHO METOAMYHHIX BKa3iBOK) CTOCOBHO

TCOPECTUIHUX OCHOB pO6OTI/I .
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PoGoTa BuKOHaHA 3 TOPYIIECHHSIM BCTaHOBJICHUX TepMiHiB. CTYlIEHT BUKOHYE JT1a00OpaTOPHY i

1 KEePIBHUIITBOM BHKJIa/1aua; CKJIAJICHUN 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMMIIKH.
CTyIeHT BiIMOBJISIETHCS HAa/IaBaTH BIMOBiJI HA YCHI 3alTUTAHHS.
0 PoGora He BUKOHYBanacs

Maxkcumansna oyinka cmydenma 3a oanuil komnonenm npozpamu 30 6anis (5 pobim no 6 6anis).

KpuTtepii oninioBaHHS BHKOHAHHSI PO3PaXyHKOBHUX 3aBJaHb (1eHHA opma)

3n00yBau neHHOI (OpPMH HABYaHHS Ma€ BUKOHATH WIICTh PO3PAaxXyHKOBUX 3aBIaHb, IO

HapaxoBYIOTh B c001 7 3ajaa4, 3rigHo iHAUBiAyansHOro rpadiky. KoxkHa po3paxyHKOBE 3aBIaHHS

(P/3) omiHtoeThcs MakcuMyM y 5 OamiB. 3arajoM 3a po3paxyHKOBI 3aBIaHHS MOXKHa OTpPUMATH

MakcumyMm 30 Gais.

P/3 KpuTepii ouiHioBaHHS

PoGora BukoHana y BctaHoBieHUH TepMiH. CTyAEHT caMOCTIHHO BU3HAYAE TUM 3a]adi i

5 parioHaIbHO po3B’si3ye ii. Moke po3B’s3yBaT KOMOIHOBAaHI 3a/1avi. 3BIT BiANIOBiIa€
BCTaHOBJICHIM BUMOT'aM.

4 PoGora BukoHaHna y BctaHOBNIeHUH TepMiH. CTyAEHT palioHa bHO po3B’si3ye 3a1a4i. Moxe
PO3B’s13yBaT KOMOIHOBaHI 3a/1a4i. 3BIT Bi/IMOBia€ BCTAHOBICHUM BUMOTaM.
PoGora BuKOHaHA 3 TOPYILIEHHSM BCTaHOBIICHUX TepMiHiB. CTyIEHT HaBOAUTH MOTPiOHI

3 ¢dopmynu. Po3’s13ye 3a1auy KOPUCTYIOUHCH anrOpuTMoM. CKIIaZeHH 3BiT MiCTUTD
HETOYHOCT] Y BUCHOBKAX Ta TIOMHJIKH

2 PoGora BuKoHaHa 3 TOPYLIEHHSAM BCTaHOBJIEHUX TepMiHiB. CTyIeHT HaBOAUTH MOTPiOH1
¢dopmynu. Po3B’s3ye 3amady 3 MOMUIIKaMH.

1 CTyZIeHT ckiaia€ CKOpoUdeHy YMOBY 3a7adi, pOOMTH OOUMCIICHHS JIUIIIE 32 TOTOBOIO
¢dopmyoro.

0 CTyneHT He po3B’s3ye 3a1adi.

Maxcumanvha oyinka cmyoenma 3a danuii komnorenm npoepamu 30 6anie (6 pobim no 5
oanie).

KpuTtepii oninioBaHHsSI BAKOHAHHSI KOHTPOJILHHX 3aB/IaHb (3a04Ha (opma)

CTyaeHTH 3a04YHOTO BIIJIUICHHS BHKOHYIOTh JBI KOHTposibHI pobotu (K/p) 3rigHO

IHIUBIIYAILHOTO BapiaHTy, SIKAH BIAIIOBIAA€ IMTOPSAKOBOMY HOMEPY 31 CIIMCKY Yy KYypHAaJi, B 00’ emi
y p Y, p y py Y Y XKyp )

12 3ayay 3 BiAMOBITHUX TEM 3aHATTS HA OJJHY KOHTPOJIBHY POOOTY.

K/p KpuTepii ouiHoBaHHs

PoGora BukoHana y BctaHoBieHUH TepMiH. CTyAEHT caMOCTIHHO BU3HAYAE TUM 3a1adi i

24 paIioHa’IbHO po3B’si3ye ii. Moxke po3B’s3yBaT KOMOIHOBAaHI 3a/1ayi. 3BIT BiANOBiIa€
BCTaHOBJICHIM BUMOT'aM.

20 PoGora BukoHana y BctaHoBNeHUH TepMiH. CTyAEHT pauioHaIbHO po3B’s3ye 3ana4i. Moxe
PO3B’A3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BiITOBia€ BCTAHOBICHUM BUMOTaM.
PoGora BuKoHaHA 3 TOPYIIEHHSM BCTaHOBIICHUX TepMiHiB. CTyIeHT HaBOAUTH MOTPiOHI

16 ¢dopmynu. Po3’s13ye 3am1auy KOPUCTYIOUHCH anropuTMoM. CKIIaZIeHHH 3BiT MICTUTD
HETOYHOCT] Y BUCHOBKAX Ta TIOMHJIKH

3 PoGora BuKOHaHA 3 TOPYLIEHHSAM BCTaHOBJIEHUX TepMiHiB. CTyIeHT HaBOAUTH MOTPiOHI
¢dopmynu. Po3B’s3ye 3amady 3 MOMUIIKAMH.

4 CTyZIeHT ckiiaziae CKOpoueHy YMOBY 3a7adi, pOOMTb OOUMCIICHHS JIUIIIE 32 TOTOBOIO

¢dopmyioro.
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0 CTyneHT He po3B’s3ye 3a1adi.

Maxkcumanvna oyinka cmyoenma 3a oanuti komnonenm npozpamu 48 6anis (2 pobomu no 24
6anu).

Kpurepii oniHIOBaHHA eK3aMeHy.

3n100yBay Mae BIAMNOBICTH Ha II'ATh TECTOBHX 3aBJaHb 3 TEOPETUYHUX 3HAHb 3 YITKUM
MOSICHEHHSIM Ta BUPIMIMTH TPU NPaKTH4YHI 3amadi. KokHa BiANOBiNb HA TECTOBI 3aBlIaHHS
OLIIHIOETHCSA MAaKCUMYM Y 2 OaiB, BUPIIICHHS KOXHOT IpakTU4HOi 3a7a4i — y 10 Gainis. 3aranom 3a
eK3aMeH MO’KHa OTpuMaTH MakcumyM 40 Oais.

Bignosiab Ha
TEeCTOBi MUTAHHA

Kpurepii oniHIOBaHHA Ha eK3aMeHi

2 BinnoBine HajaHa MpaBUIbHA 3 YiTKUM ITOSICHEHHSIM.

1 Binnosine mpaBuiibHa, ane 0e3 MOosSCHEHHS.

0 BinnoBine He HajaHa B3araii abo HempaBUIIbHA.
Maxkcumanvna oyinka cmyoenma 3a 6ionogios na ycui numanns 10 6anis (5 numans no
2 6anu).

Pimenns
NPaKTHYHOL KpuTepii oniHlOBaHHA Ha eK3aMeHi
3agadgi

PimenHst mpezcraBiicHe NOBHE, KOPEKTHE, 3 YITKUMU MAaJFOHKOM Ta IOSCHEHHSIMU,

10 MPaBUJIBHO BUKOHAHO MEPEeBeNIeHHS OIMHUIL po3MipHOCTi B Cl, BinmoBiab npaBuiibHa,
MPaBUIBHO BUKOHAHO J0BEACHHS PO3MIPHOCTI i3MYHOT BETHUNHH .
PimenHst mpezcraBiicHe TOBHE, KOPEKTHE, 3 YITKUMU MAJFOHKOM Ta TOSCHEHHSIMU,

9 MPaBUJIBHO BUKOHAHO MEPEeBEICHHS OIMHUIL po3MipHOCTi B Cl, BinmoBiab npaBuiibHa,
HeMpaBWJIBHO BUKOHAHO JIOBEACHHS PO3MIPHOCTI (Di3NYHOI BETHYMHH.

8 Pimennst mpencrabiieHe y BUTISAL (GOpMYJ, TPABHILHO BUKOPUCTAHUX, 3 YITKUMHU
MaJIFOHKOM, ajie 0€3 MOSICHEeHb, BiIOBIIh MPaBUIbHA.
PimenHst mpezcraBieHe TOBHE, 3 HEYITKUM MAaJIOHKOM Ta IMOSCHEHHSMU, OJWHUIb

7 PO3MIpHOCTI TpaBWJILHO BUKOHaHO mepeBencHHs B CIl, BiAMOBiAb TpaBWIIBHA, HE
BHKOHAHO JIOBEIEHHS PO3MIpHOCTi (i3NUHOI BETUUYNHH.

5 PimenHst npeacraBlicHe IMOBHE, KOPEKTHE, 3 YITKUMH MOSCHEHHSIMH, BiJIIOBIiIb
HEMPaBWIbHA Y 3B'S3KY 13 TOMUJIKAMU MU BUKOHAHHI PO3PaxyHKIB.
Pimennst mpexncraBiaeHe y BUTIAA (GopMys, MPaBHIBHO BUKOPUCTAHHX, alie 0e3

5 MOSICHEHb, BIJNOBiAb HENpaBWJIbHA Y 3B'I3KY i3 TOMMJIKAMH MpU BUKOHaHHI
PO3paxyHKiB.

3 Pimenns mpezncrasieHe y BUTIISAL GopMyi, OLTbII HDK HAmoOIOBHHY, HE MPaBUIBbHO
BHKOHAHO TiepeBezicHHs B Cl, BIiAMOBIAb HEMPaBUIIbHA.

9 PimenHst mpencraBieHe HEMOBHE y BHIVAI (OPMYJT 3 HEYITKHM TOSCHEHHSIM,
MpaBUJIbHA BiMOBIIb BiICYTHS.

1 PimenHst mpencTaBieHe HEMOBHE, OUIBII HIXK HAIOJOBHHY, MPaBUIbHA BiJIOBIIbh
BiJICYTHSI.

0 Pimnenns ne npencrasieHe B3araii a00 HEMOBHE, MEHII Hi)K HAIlOJIOBUHY.

Maxkcumansna oyinka cmyodenma 3a 3adaqi 30 6anie (3 3aoaui no 10 6anis).
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®opmMa KOHTPOJIIO

MakcuMaabHA KUIBKICTEL 0aJ1iB

Jenna ¢popma 3aouHa opma

BuxoHaHHS pO3paxyHKOBUX 3aBJaHb 6x5 = 30 Ganu 2x24 = 48 Ganis

Bukonanus nabopatopHux pooit 5x6 = 30 GaniB 2x6 = 12 Ganis
Bceboro 60

8. Kpurepii onliHioBaHHS pe3y/1bTaTiB HABYAHHS

JleHHE BigdiICHHS

3a04He BIIALICHHSA

Kinbkic Bun pobotu Kinbkic
Bun pobotu Tb Tb
OaniB OaniB
Mopayas 1
Po3paxyHkoBe 3aB1aHHS,
T1 11
nabopaTtopHa pobota M-1
JlaGopaTopna pobota M-1,
SM1 | 12 Po3paxyHkoBe 3aB1aHHS 3) KOHTpOJEHA poboTa 1 30
T3 Po3paxyHkoBe 3aBaHHs, 11
nabopaTopHa poboTa
T4 | JJaboparopHa poGoTa 6
TS5 | Po3paxyHkoBe 3aBaHHs )
3M 2 T6 Po3paxyHkoBe 3aB1aHHS, 11 Jlaboparopua P060T2 30
nabopaTopHa poboTa KOHTpOJIbHA pO6OoTa
T7 | Po3paxyHKoBe 3aBIaHHS 5
T8 | JJaboparopHa poGoTa 6
TincymxoBmit 3axif KOHTPOJIIO 3HaHb 40 3axif KOHTPOJIIO 3HAHb 40
KOHTPOJIb
Cyma 100 100

9. 3aco0u HABYAHHSA

1. OnopHu#t KOHCIIEKT JIEKI[iH 3 TUCUUILIIHU B €IEKTPOHHOMY BapiaHTi.

2. MeroanuHi BKa3iBKU Ta 3aBJaHHS O BUKOHAHHS 1HIUBITyaTbHUX Ta JTA0OPATOPHUX POOIT

3 JUCLHUIUTIHU B €IEKTPOHHOMY BapiaHTi.

3. Jlaboparopii 3 yuOboBUM 00IaTHAHHSIM.

4. HaBuanbHi MOCIOHUKH [T 1HAMBIyadbHOI pOOOTH CTYJEHTIB 3 Kypcy (i3uKH.

5. JlekiitHi 1eMOHCTpaIlii.

10. PexomenioBaHi p:xepesia inpopmanii
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nocionuku, 2020. — 464 c.
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bymoxk, I ®@. Kypc ¢i3uku : HaBy. nociOHuk. ¥ 2 xH. Ku. 1. ®i3UuHI OCHOBH MEXaHIKH.
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