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PI3UKA

Tun TUCHUILTIHA O00B’s13K0Ba

OcBiTHiii piBeHb [lepmnit (GakamaBpChKUiA)
Moga BUKIaJaHHSA YkpaiHcbka

CemecTp Tperiit

Kinbkicts kpeautie ECTS 6

®opmu 3100yTTs OCBiTH Ouna (neHHa)

Pesynbratu HaBuaHHfA. BigmoBimHo mo CraHmapTy BHWINOI OCBITH Ta OCBITHBOI MpOrpaMH AWCIWILUTIHA Mae
3a0e3MeunTH:

- KOMIETeHTHOCTI. 3IaTHICTh 10 PO3B’S3aHHA CKJIAJHHUX CIIEliali30BaHuX 3aBAaHb a00 MPaKTUYHUX MpoOIeM
IHXKeHepli MporpaMHOrO 3a0e3MEeYeHHS, IO XapaKTepHU3YIOTHCS KOMIUIEKCHICTIO Ta HEBH3HAYEHICTIO yMOB, i3
3aCTOCYBaHHSIM TEOpiii Ta METOMIB 1H(POPMAIMHUX TEXHOJOTIH; 3MaTHICTh 10 aOCTPaKTHOTO MHCIICHHS, aHANI3y Ta
CHHTE3Y; 3[aTHICTh 3aCTOCOBYBATH 3HAHHS Y NMPAKTHYHHUX CUTYaIlisiX, MParHeHHS 0 30epeKeHHs] HaBKOIUIIHBOTO
CEPEeIOBHINA; 3/IaTHICTh 3aCTOCOBYBAaTH (DyHIaMEHTATbHI 1 MUKIUCIHUILTIHAPHI 3HAHHS IS YCIIITHOTO PO3B’SI3aHHS
3aB/laHb 1HXKEHepii MporpaMHOro 3a0e3MledueHHs, 3[aTHICTh OI[HIOBATH 1 BpPaxOBYBaTH EKOHOMIiYHi, COIliaibHi,
TEXHOJIOT1YHI Ta €KOJIOT1YHI YNHHUKH, 1[0 BILTUBAIOThH Ha chepy MpodeciitHOl isTTbHOCTI.

- TporpaMHi pe3yjbTaTH HABYAHHA. aHANI3YBaTH, I[IECTIPSIMOBAHO IMyKaTH 1 BHOMpaTH HEOOXimHI st
BUpILICHHST TpoQeciiHuX 3aBAaHb iHPOPMAIiHO-TOBITHUKOBI pecypcH 1 3HaHHS 3 ypaxyBaHHIM CYyYacHHX
JIOCSATHEHh HAYKH 1 TEeXHIKM; 3HAaTH 1 3aCTOCOBYBATH BIAIOBIAHI MaTeMaTH4YHI IOHATTA, METOIW JOMEHHOTO,
CHCTEMHOTO 1 00’€KTHO-OpPIEHTOBAHOTO aHaJi3y Ta MaTeMaTHYHOrO MOJCTIOBAHHS IS PO3POOKH MPOrpamHOro
3a0e3MeUYeHHsT; BMITH pO3pOOISTH IIOAHHO-MAIIMHHNHN 1HTEpdecC.

3MmicT HaByaabHOI AucHUIIiHN. KiHeMaTHka 1 AMHaMiKa KJIacH4HOI MexaHiku. PoboTa Ta eHepris. OcHOBU Teopii
BimHOCHOCTI. Monekymnsipraa ¢izuku. TepmoanHaMika. EnekTpudHe moje Ta eleKTpUdHui cTpyM. MarHiTHe mone Ta
enekTpoMmarHiTHa iHmykmis. KommBanHs 1 xBumi. ['eomerpmuna omrTrka. XBHUIbOBa oOmnTHKa. KBaHTOBI sBHIIA.
KopnyckynsipHO-XBUJILOBUH yali3M BIIACTHBOCTEH Marepii. HamiBIpoBiAHWKOBI sBHIA B KOHTakTax. SmepHa
¢izuka. EnemMeHTapHi 4acTHHKH.

3amiaHoBaHa HaBYaJbHA JisIbHiCTB: Nekwii — 17 rox., mabopaTopHi 3aHATTS - 34 rof., MPaKTUYHI 3aHATTS - 17
roJi., camocriiiHa podota — 112 rox., pazom — 180 rox

@®opMu (MeTOAHM) HABYAHHA: JEKIii (3 BHUKOPHCTAaHHSAM METOJIB NPOOJEMHOrO HaBUaHHS 1 Bizyauizailii);
nabopaTopHi 3aHATTA (3 BHKOPUCTAHHSAM METOJIB KOMIT IOTEPHOTO MOJICTIOBAHHS, MPAKTUKyMIiB 1 (i3uaHAX
NPUIAJIB), TPAKTHYHI 3aHATTS, CAMOCTiHHA poOoTa (1HIUBILya bHI 3aBJaHHS).

@opMHu OUIHIOBAHHS Pe3yJbTATiB HABYAHHA. 3aXUCT JAOOPATOPHUX pOOIT; KOHTPOJBHI pPOOOTH, MUCHMOBE
ONUTYBaHHA (TECTYBaHHS).

Buja ceMecTpoBOro KOHTPOJIIO: iCIIUT.
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3. HOACHIOBAJIbHA 3AITMCKA

Hucnurnina «®i3uka» € OIHIEK 13 JUCIUILIIH 3arajibHOI MiITOTOBKY 1 3aiiMae POBiHE MicIle Y
miAroToBLi 3100yBaviB mepioro (0akaaaBpChbKOTO) piBHS BHUILOI OCBITH, SIKi HAaBYAIOTHCS 32 OCBITHBO-
npodeciiHUMHU MporpaMaMu B MexKax creriaabHocTi 121 «IHxeHepis mporpaMHOro 3a0e3rneueHHs.

IpepexBizuTu: Jliniiina anrebpa Ta aHATITHYHA T€OMETPis, MAaTEMaTHYHUI aHaTi3.
KopexBiznTn — Opranizaiiisi KOMIT IOTEpHUX MEPEK.

Bignosinno no CranmapTy BHINOI OCBITH 13 3a3HAYEHOI CIEMIANIbLHOCTI Ta OCBITHBOI HPOTpaMu
JTUCITUTIIIHA CIIPHSIE POMIUPEHHIO 1 MOTJIMOICHHIO:

KOMIIETEHTHOCTEeH: 3[aTHICTh JIO0 pPO3B’A3aHHS CKJIAJHHUX CIICHIaNi30BaHUX 3aBJaHb abo
NPaKTHYHUX po0eM iHKeHepil IporpaMHOTo 3a0e3NeueHHs, 0 XapaKTepU3yIOThCSl KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB, 13 3aCTOCYBaHHSAM TEOPi Ta METOAIB iH(POPMAIIHHIX TEXHOJOTIH; 31aTHICTb 70
a0CTPaKTHOTO MHUCIICHHS, aHaJi3y Ta CHHTe3y; 3JaTHICTh 3acCTOCOBYBAaTH 3HAaHHS Y NPAKTHYHHX
CUTYyalisX, MNparHeHHs 10 30epeKeHHS HaBKOJIHMIITHHOTO CEPEJOBHINA; 3[aTHICTh 3aCTOCOBYBATH
dbyHIaMeHTalbHI 1 MDKAMCUMIUTIHAPHI 3HAHHS JUIS  YCIIINIHOTO PO3B’s3aHHS 3aBlaHb 1HXKEHepil
MPOTPaMHOTO 3a0€3MeYeHHs, 3JaTHICTh OI[IHIOBATH i BPaXOBYBAaTH €KOHOMIYHI, COLiaIbHi, TEXHOJIOTIUHI
Ta €KOJIOT1YH1 YMHHUKH, 10 BIJTUBAIOTH Ha cepy npodeciitHoi qiSIbHOCTI.

NpPOrpaMHUX pe3yJbTATiB HABYAHHA. aHANI3yBaTH, IUIECHPSIMOBAHO IIyKaTh 1 BHOUpPATH
HeoOXimH1 ans BupimeHHs mnpodeciiHuX 3aBHaHb 1HGOPMAIIHO-TOBIAHUKOBI pecypcu 1 3HAHHA 3
ypaxyBaHHSIM CYYaCHHX JOCSTHCHb HAYKH 1 TEXHIKHM; 3HATH 1 3aCTOCOBYBATH BIIIMOBITHI MaTeMaTHYHI
MOHATTS, METOAM JOMEHHOIO, CHUCTEMHOT0 1 00 €KTHO-OPIEHTOBAHOTO aHAIi3y Ta MaTeMaTHYHOTO
MOJICIIIOBAHHSL NIl PO3POOKM  MPOrpaMHOTO 3a0e3MeUeHHsS; BMITH PO3POOISTH JTFOAWHO-MAIIMHHHUHA
iHTepderic.

Merta qucuuniiinm - GopMyBaHHS y CTY/I€HTIB KOMIIETEHLIN B MPOLIECI BUBUEHHS SIBUII] 1 3aKOHIB,
HaOyTTs HAaBUYOK €KCIIEPUMEHTAIBHOTO JTOCIIIKEHHs! (PI3MUHUX MPOIIECIB, OCBOEHHS METO/IIB OTPUMaHHS
Ta 00poOKM eMmmipu4yHOi 1HQOpMaIllli; BHUBYEHHS TEOPETHMUHUX METOAIB aHali3y (I3UYHMX SBHIL,
PO3paxyHKOBHX MPOLEAYP 1 aITOPUTMIB, HAHOUIBII HIMPOKO 3aCTOCOBYIOTHCS Y (i3ULL.

Ipenmer aucuumiainm. Di3uyHi SBUIIA, L0 ONUCYIOTHCS HAWNPOCTIIIMMHU 1 pa3oM 3 TUM
HalO1IbII 3araJIbHUMU 3aKOHAMHU TPUPOH.

3appanns aucummiinun. Hanatu ctyneHTam ocHOBUM 3 (Pi3UKM, 1O JAAacTh iM MOKIIMBICTH
OpIEHTYBATUCh Yy IMOTOIl HAayKOBOI Ta TexHIUHOi iH(opmarii; chopMmyBaTH YMIHHS KOPHCTYBATHUCh
Cy4yaCHHUMM 3aco0aMu 1 MeToJaMHu Ojep)KaHHs, OOpoOKM 1 cHcTeMaru3alii 3HaHb; cQopMyBaTH Y
CTY/ICHTIB HayKOBE TEXHIYHE MHUCIICHHS; O3HAaHOMUTH CTYACHTIB 3 Cy4aCHOIO HAyKOBOIO amaparypolo i
eJIEKTPOHHO-O0UNCITIOBAIFHOI0  TEXHIKOI0; chOpMYyBaTH y  CTYICHTIB HAyKOBE IPOBEICHHS
eKCIIEpUMEHTAIbHUX JTOCIIJIKEHb.

Biamosigao no CtanaapTy BUIIOI OCBITH Ta OCBITHHOI MPOTPaMHU JUCITUTIIIHA MA€ 3a0€3MEUNTH

PesyabTaTn HaBuyaHHs. CTyIEHT, SKUH YCHIIIHO 3aBEepIIMB BUBYEHHS TUCIMIUIIHM, MTOBUHEH:
BMUJIO KOpUCMY8amucb Cy4aCHUM HAayKOBHUM arapaToM HaBYaJIbHOI 1 HAyKOBO-TE€XHIYHOI 1HQOpMaIlii;
HAYKOBOIO JIITEpaTypolo; gopmyniosamu METY, 3aBIAaHHSA 1 OOIPYHTYBaTH METOJ| €KCIIEPUMEHTAILHOTO
JOCHIJKEHHS; CK1adamu CXeMHU €eKCIHEpUMEHTalIbHOI YCTAaHOBKH; eupiuiyeamu TpoOJeMy pPI3HUMU
METOAAMU; 8CMAHO06I08amy JIOTTYHI 3B’ SI3KM MK SIBUILAMH 1 TIPOLIECAMU; iHmepnpemyeamu pe3ylbTaT
JOCTIKEHHSI 3a JOMOMOrolo rpadikiB, cxeMm Ta TaOJullb; aHali3yBaTH, y3araJlbHIOBaTH pPE3yJbTaTH
eKCIIEpUMEHTAILHOTO JIOCHI/DKEHHS; p036 A3ysamu KOMIUIEKCHI 3aBJaHHs, TOB’S3aHi 3 MalOyTHBOIO
npodeciiHOIO AiSUIbHICTIO; 3aCTOCOBYBATH 3aKOHU (D13UKH JIJISl pO3B’I3aHHS MPAKTUYHUX 3aBJaHb.



4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCHUIIJITHA

Ha:
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K-cTB
roauu

KijgbKkicTh roguH, BiiBegeHux
Ha3sga Temn .. Jla@. Hpaxr.
Jlekuii
podoTH | 3aHATTA | podoTa
1. OcHoBH KJIacH4HOI MEXaHIKH Ta PENATUBICTCHKOI MEXaHiK1 2 6 2
2. OcHOBH MOJIEKYJISIPHOT (PI3UKH 1 TEPMOJUHAMIKI 2 6 2
3. EnexTpocrarrka, e1eKTpHYHHA CTPYM 2 2 2
4. MarnetusMm. EnekrpomarHiTHa iHIyKIIis 2 4 2
5. KonuBanns i xBuii 2 6 2
6. OnTnka 2 6 2
7. KBanToBa nmpupojia BUPOMiHIOBaHHsI. ATOMHA (hiznKa 2 2 2
8. EnemMeHTH KBaHTOBOT MEXaHIKH, CTATUCTHKH 1 PI3UKH TBEPIOTO 5 5
Tina
9. di3uka aTOMHOTO S/Ipa 1 eJIeMEHTaPHUX YaCTHHOK 1 1
Pazom 3a cemecmp 17 34 17
5. MPOI'PAMA HABYAJIBHOI JUCHUIIJITHA
5.1. 3micT JekniiiHoro Kypcy
Ne . T
Mepeaix Tem Jiekmiii, ix aHoTamii
JeKiii
OcCHOBH KJIaCHYHOI MeXaHIKH Ta PeJISTUBICTCHKOI MeXaHiKH
[Mpeamer ¢izuku. [Mpeamer mexaniku. KinemaTuka, auHamika i cratuka. 3akonn HpioToHa.
1 Cunu inepuii. 3akoH 30epexeHHs1 immynbey. PeaktuBHuiE pyx. Cunmu B npupomi. 3akoH
Bcecsitaporo Tskinas. ['paBiTariiiae noine. [leperBopenns Jlopenna i eneMeHTH criemiaabHOT
Teopii BigHOCHOCTI. [1, 2 ¢. 31-149, 5 ¢. 37-138, 2 ¢. 150-384, 5 c. 139-433]
OcHoBM M0JIeKYJISIPHOI i3UKH | TEpMOAUHAMIKH
ExcrniepiMeHTaIbHI 3aKOHH 11ealIbHUX Ta3iB, i3ompouecu. OCHOBHE PiBHSHHS MOJIEKYJISPHO-
KiHeTHYHOI Teopii. ABuiia nepenecedus. Tem1onpoBiaHICTh, nUbYy3isa, B SI3KICTh. BHYTpIilIHA
2 pii. A P T P y ’ BryTp
€Hepris 1JeaJbHOrO0 Trazy. 3aKoHHM TepMoauHaMiku. TerutoemHicTe. PiBHAHHA Maiiepa,
[Tyaccona. TeroBi nurynu i xonoawibhi MammaK. Hukn Kapro. [1, 2 c. 463-524, 5 ¢. 529-
614, 2 c. 533-582, 5 c. 623-671]
EnexkrocraTuka, e1eKTpUYHMIL CTPYM
3akon Kymona. Enextpuune mone. HampyKeHiCTh €IEKTPOCTATUIHOTO MO, EjexTpuanmii
3 cTpyM, 3akoHn Oma ta JIxoymnsa-Jlenua. [Ipasuna Kipxroda. Enekrpuunuii ctpym B pinuHax,
rasax, Bakyymi. 3MiHHUH cTpyM. AKTHBHI 1 peakTuBHi cioxxusaui. [1, 2 c. 669-791, 5 c. 773-
809, 2 c. 799-854, 5 c. 817-945]
Marnetusm. EnekTpoMarniTHa iHayKuis
4 Marnitae nose. [1oTik, HapyXeHICTh MarHITHOTO 1MoJisi. MarHiTHa MPOHHUKHICTh. 3aKoH bio-

Cagapa-Jlarmaca. Teopema Octporpancekoro-I'aycca. EnextpomarHiTHa 1HIYKI(A. 3aKOH
Ddapanes. Ctpymu dyxko. [1, 2 c. 865-932, 5 ¢. 953-9993, 2 ¢. 941-1019, 5 ¢. 1003-1054]



Ne . I K-cTB
IMepenik Tem JeKiii, ix aHoTamii
Jeruii rOIMH

Koausanns i xpuiai

Hdudepenuianbue piBHAHHSI TAPMOHIYHUX KOJIMBaHb. [IpyXuHHUN (i3WYHUH 1 MaTeMaTHIHUHA

5 MasiTHUKU. XBHIIBOBI mpomecu.. PiBHsSHHS Oikydoil xBuii. [loBkrWHA XBUJI, XBUJIBOBE YHCIIO. 2
®azoBa mBuAKiCTE. Jlucmepcis xBuib. [pymoBa mBHAKICT. XBHJIBOBHH  Maker.
IaTepdepenmis xBuab. Ctosui xwmi. [1, 2 ¢. 593-694, 5 ¢. 677-717, 2 c. 1025-1049, 5 c.
1063-1092]

Onrtuka

Enementn reomerpmuHoi ontuku. [loBHe BHyTpimHe BigOuBaHHS cBiTia. [lpuHImm
I'oiirenca. KorepeHTHicTh cBiTIIOBHX XBWib. I[HTEepdepeHLis B TOHKUX TUTiBKax. dudpaximis

6 ciTia. [Ipunnun [roiirenca-Openens. Meron 300 Ppenens. Judpakmis Ppayarodepa Ha 2
onHiM minuHi i Ha audpakuiinii pewritoi. Jducnepcis cBiTia. Ilomsipusamis cBitina Ta
BUKOPUCTAHHS y oOuMcioBanbpHiid TexHimi. [1, 2 ¢. 1053-1111, 5 c. 1097-1144, 2 c. 1118-
1188, 5 ¢c. 1151-1229]

KBanToBa npupojaa BunpomMiHioBaHHsi. AToMHa dizuka

TenmoBe BumpomiHioBaHHSA. AOcomoTrHo dYopHe Tinmo. 3akonm Kipxroda, Credana-

7 Bbonbimana, Bina. ®oroedekr. PiBusuusa Efnmrerina. Mogeni atoma. Iloctynmatu bopa. 2
Teopist bopa mans atoma BogHto. Jlocmian @panka i I'epma. [1, 2 c. 1294-1313, 5 c. 1277-1313,
2 ¢. 1320-1345, 5 c. 1277-1313]

EneMeHTH KBAaHTOBOI MeXaHiKM, CTATUCTUKM i ¢i3MKkH TBepaOro Tiia

8 lmoreza Jlyi me bBpoiing. ChiBBigHOIIeHHS HeBH3HaueHocTi [eiizenOepra. XBWIIbOBa 2
¢ynkuis. Pisasanas Llpeniarepa. YactrHka B moTeHIianbHiN smi. ExemenT ¢izuku TBEpIoro
tina. Enepreruuni 3ouu. [1, 2 ¢. 1320-1345, 5 ¢. 1151-1229, 2 ¢. 1349-1377, 5 ¢. 1379-1417]

®Di3uKa aTOMHOI0 A/IPA i eJIeMEHTAPHUX YACTHHOK

3apsin, po3mip 1 Maca atoMHOro siapa. Macose i 3apsmoBe uucno. Ckuan siapa. Hykiaonu.

9 Hdedext macu 1 eHepris 3B’s3Ky sjupa. PajioakTHBHE BHIIPOMIHIOBAaHHS 1 HOTO BUIU. 3aKOH 1
pamioakTuBHOTO po3many. SAnepHi peakmii. Peakmii minenns smpa. [1, 2 c. 1421-1457, 5 c.
1319-1374]

Pazom 17

5.2 3micT J1a60pATOPHUX 3aHATH
Ilepeik 1abopaTOPHUX 3aHATH VI CTYACHTIB JeHHOI opMH 3100yTTsI OCBITH

Ne . K-c1B
Temu 1a60paTOpHUX POOIT
3/n rOAHH
1 BuBueHHsT BHMIpIOBaJIbHUX NpWUIaAiB 1 BHU3HAYEHHS TYCTUHU T MPAaBHIBHOL 2
reoMeTpuyHoi popmu
2 BuBueHHs 3aKOHIB JUHAMIKY MOCTYNAJIbHOIO PyXy Ha MalluH1 ATByaa 2
3 BuBuenHs 06epTOBOro pyxy TBEpIOTrO Tijla 3a 0MOMOroro MastHuka O0epbexa 2
4 BusnauenHs1 koedilieHTa MOBEPXHEBOIO HATATY PIAMHA METOJOM MIAHATTS PIAMHU B 2
Kamnuspax.
5 Bu3HaveHHS BiIHOLICHHS MUTOMMX TEIUIOEMHOCTEH ra3zy METOA0M aaiabaTHIHOTO 2

posmupenss (meton Kinemana-Jlesopma)

6 Busnauenns xoedimienTta B’ a3kocTi piguHu MetooM CTokca 2



7 BusHaueHHs eeKTpUIHOT EMHOCTI KOHJICHCATOPIB METOIOM TIEPIOINIHOI 3apSIKH Ta 2

PO3PSAKH
Bu3HaueHHS TOpU30HTAIBHOT CKIIaIOBOI HAIIPY)KEHOCTI MarHiTHOTO TIOJIsT 3eMJTi 2
BusHaueHHs BiAHOCHOI MarHiTHOT MPOHUKHOCTI MarHETUKIB 2

10 = Bwu3HauYeHHsS MOMEHTY iHEpIIii TijJa METOIOM KPYTHIBHUX KOJIHBAHb 2
11 | BuBuenns ¢iryp Jlicaxxy Ha ocuunorpadi 2
12 | BwusHauyeHHs MBUAKOCTI 3BYKY B MOBITPI METOJIOM PE30HAHCY 2
13 | BwusHaueHHs pajaiyca KpHBH3HH JIIH3M 32 JOTIOMOTOO iHTep(EPEeHIIii CBITIa 2
14 | BwuzHauyeHHs KOHLIEHTpalii po3unHy 3a qonomororo peppakromerpa ABBE 2
15 | BwusHaueHHs KOHIIEHTpAIlii pO3UMHY IIyKPY 3a JOMOMOTOI0 MOJIIPUMETpa 2
16 Busnauenns nocriitHoi B 3akoHi Ctedana — bonsiiMana 2
17 JlocipKeHHsT HaImiBIPOBIIHUKOBOTO JIi0a 2
Pazom 34

VY npoueci BUKOHaHHs J1aOOPAaTOPHUX POOIT CTyNEHTHU AEeHHOI (GopMu 3700yTTS OCBITH HaOyBarOTh
NPAaKTUYHUX HABUYOK 13: BUMIPIOBAHHS (I3MYHUX BEIMYUH PI3HOI MPUPOAM; KOPUCTYBAHHS BiANOBIIHUMHU
BHUMIPIOBAJILHUMH IPUCTPOSIMH, OIIHFOBAHHS IIOXUOKH MPSIMHX 1 HETIPAMUX (Di3MUHUX BUMIpPIOBAHb.

5.3 IlepeJiik TeM NPAKTHYHUX 3aAHATH

Ne K-c1B
TeMu NpaKTHYHHUX 3aHATH
TOAMH

Kinemaruka Kinematuka mnocrtynaneHoro pyxy. Kinematuka oO0epTasibHOIO —pyXy.
PiBHOMIpHMI pyX MartepiajbHOI TOYKHM MO Koiy. JluHamika J[MHamika MOCTYNMaJbHOTO

1 | pyxy. 3akon 30epexeHHs immynbcy. JluHamika obGepranbHoro pyxy. Jpyruil 3akoH 2
HproToHa s oOepraqbHOrO pyxy. MOMEHT iMIyibcy. 3akoH 30€peKCHHS MOMEHTY
iMmnynbey. Cuiim y MexaHir.

MornekynsapHO-KiHETUYHA Teopis Ta TepMOJMHaMiKa. MoJeKylIIpHO-KIHeTUYHA Teopis Ta
TepMonuHaMika. [3ompomecu. PiBHsHHS cTany. OCHOBHE pIBHSHHS MOJICKYJISIPHO-

2 | KiHeTHYHOI Teopii. BHYTpilIHA eHepris CUCTeMH ijeanbHOro rasy. Poborta, siky BUKOHYE 2
ra3 npu posumpenHi. [lepme Havano tepmoaunamiku. [{ukn Kapuo. EnTpomis i BiabHa
eHepris. OOYHCICHHS €HTPOMIT 11€aIbHOTO Ta3zy.

Enexrocratuka 1 mocriiHuid cTpym Enekrtpuunmii  3apsa.  3akoH  30epeikeHHS
eNeKTpuyHoro 3apsny. 3akoH Kymona. Enextpuune mosne 1 HOro HampyXeHICTb.

3 | Enexrtpuuna emnicte. Konnencatopu. batapei konaencartopiB. 3akoH [[xoyns—Jlenua. 2
3akoH Oma a1 OHOPIJHOI Ta HEOAHOPIIHOI AUISHKM KOJia 1 3aMKHEHOIr0 Kojia. 3aKOHU
Kipxrodga.

4 Maruwetusm MarnitHe mone. 3akoH Awmmepa. Cuna Jlopenma. 3akon ®apanmes ms 5
€JIEKTPOMArHiTHOI 1HyKIIi1.

5 KonuBanus 1 xBuwimi MexaHiuHl TapMOHIYHI KojuBaHHS. [IpyXuHHUN Qi3nyHMid 1 »

MaTEeMaTUYHHN MasTHUKH. PIBHSHHS XBUIII.

Ontrka OCHOBHI 3aKOHM ONTHKH. EneMeHTH reomerpuyHOi onTuku. [HTepdepeHtis i
6 | nudpakuig csitna. [Ipuxmmnu 300py 1 BHKOPHCTaHHA 3 ONTHYHHX, €JIEKTPHUYHHX Ta 2
MarHiTHUX CUTHAJIIB JUIS TOOYIOBH JIFOIMHO-MaITMHANN iHTepdeiicy.



BuripomintoBanns. Enementun atromuoi ¢izuku. TerioBe BHIIpOMiHIOBaHHS. AOCOIIOTHO
gopHe Tino. 3akonu Kipxroda, Credana-bomsitvana. Posmomin eneprii B chekTpi

7 | abcomroTHO 4YopHOro Tina. 3akonu Bina. ®@otoedekrt 1 piBHaHHA Eitnmreitna. Mogeni 2
aroma. [ocminu Pesepdopna. [Inanerapra moaens atoma. Iloctymaru bopa. Teopist bopa
JUISL aTOMa BOJIHIO.

OcHoBu kBaHTOBOI (hi3uku ['imoTe3a Jlyi ge bpoiurs. CriBBigHOIICHHS HEBH3HAYEHOCTEH
I'eiizenOepra. XsunpoBa dyHkiis. PiBasans lpeninrepa. 3apsa, po3mip i Maca aTOMHOTO

8 sanapa. PanmioakTHBHE BHIIPOMIHIOBaHHA 1 HOro BHIW. 3aKOH PaJiOaKTHBHOTO PO3IMALTy. 2
SnepHi peakii.

9 | Snepni peakii. 3amikoBe 3aHATTS 1

Pazom 17

5.4 3micT camocTiitHoi (y T.4. iHAUBiAYyaJbLHOI) podoTH

CamocriiiHa poOoTa CTyAEHTIB JeHHOI (opMH 3400YyTTS OCBITH TNOJSra€ y CHCTEMaTHYHOMY
OIPaLOBaHHI MPOrPaMHOI0 MaTepiaiy, MiArOTOBII 10 BUKOHAHHS 1 3aXUCTY JIAOOPaTOPHUX pOOIT, TECTYBaHHS
3 TEOPETUYHOTO MaTepialy, BAKOHAHHI 1HINUBIIyaJbHUX 3aBJIaHb TOIIO.

InnuBinyanpH1 3aBAAaHHS NOJSATAIOTh Y PO3B'A3aHHI 3aad 3 KOXHOI TeMH. MeToIu4Hl BKa3iBKU Ta
BapiaHTH 3aBlaHb pO3MiIIeHO y MOZYJBHOMY CepEeIOBUIIIL. Hoctym:
https://msn.khmnu.edu.ua/course/view.php?id=7148

3MmicT camocTiiiHOI po0OTH CTYIEHTIB IeHHOI (PopMH 3100y TTS OCBITH

Ne e K-cTB
Bua camociiinoi podoTu
THIKHSA TONH

1 OmnpamoBanHs JIEKIIHHOTO Martepiany, MiAroTOBKa A0 BHUKOHAHHS J1abopaTOpHOL 7
po6otu Ne 1,2 ta mpaktuanoro 3austrs Nel [1, 2 ¢. 31-149, 5 c. 37-138]

2 OmnpaifoBaHHs JIEKIIHHOTO0 MaTepialy, MiArOTOBKa 0 BHUKOHAHHS JIaOOPaTOPHOI 7
pob6otu Ne 3ra npaktudnoro 3auattst Nel [1, 2 ¢. 150-384, 5 ¢. 139-433]

3 OmnpaifoBaHHs JIEKIIHHOrO MaTepialy, MiArOTOBKa OO BUKOHAaHHS JIAOOpaTOPHOT 7
po6otu Ned,5 ta npakruanoro 3auarTs 2 [1, 2 ¢. 463-524, 5 ¢. 529-614]

4 OmnpamoBadHs JIEKIIHHOTO Martepiaiy, MAroToOBKa 10 BHUKOHAHHS JIabopaTOpHOI 7
po6otu Ne6 Ta pakTranoro 3ausartst 2 [1, 2 ¢. 533-582, 5 ¢. 623-671]

5 OmnpaifoBaHHs JIEKIIHHOTO MaTepialy, MiATOTOBKA 10 BUKOHAHHS JaOOpaTOpHOT 6
pob6otu Ne7 Ta pakTrdroro 3auarts 3 [1, 2 ¢. 669-791, 5 ¢. 773-809]

6 OnpawoBaHHs JEKUIHHOTO Martepialy, MiArOTOBKAa 10 BHUKOHAHHS JIabopaTOpHOi 6
po6oTtr Ne7 Ta mpakTuaHOro 3aHATTs 3 [1, 2 ¢. 799-854, 5 c. 817-945]

7 OnpaioBaHHs JIEKLUIMHOTO Marepiany, MiArOTOBKAa 10 BHUKOHAHHS J1abopaTOpHOi 6
po6otu Ne8 Ta npaktuunoro 3auatts 4 [1, 2 ¢. 865-932, 5 ¢. 953-9993]

8 OmnpaifoBaHHsa JIEKIIIHHOrO MaTepialy, MiATOTOBKa OO BUKOHAHHS J1IaOOpaTOPHOT 6
po6otu Ne9 Ta npaktuuynoro 3auatTst 4 [1, 2 ¢. 941-1019, 5 ¢. 1003-1054]

9 OmnpawoBaHHs JEKUIHHOTO Martepialy, MiATOTOBKAa 10 BHUKOHAHHS J1abopaTOpHOi 6
po6otu Nel0 ta npakTuyHOro 3aHATTs 5 [1, 2 €. 593-694, 5 ¢. 677-717]

10 OnpawroBaHHs JEKLUIHHOTO Martepiany, MiArOTOBKAa 10 BHUKOHAHHS J1abopaTOpHOi 6

po6otu Nell,12 ta mpaktuuHoro 3austts 5 [1, 2 ¢. 1025-1049, 5 ¢. 1063-1092]


https://msn.khmnu.edu.ua/course/view.php?id=7148

11

12

13

14

15

16

17

OmnpamroBadHs JISKIIHHOTO MaTtepiany, MIroToOBKa 10 BHUKOHAHHS JIabopaTOpHOI 6
po6otu Nel3,14 Ta npaktuanoro 3auHaTTs 6 [1, 2 ¢. 1053-1111, 5 ¢. 1097-1144]

OmnpamroBadHs JISKIIHHOTO Martepiany, MiIroTOBKa 10 BHUKOHAHHS JIabopaTOpHOI 6
po6otu Nel5 ta nmpaktiuHoro 3aHsaTTs 6 [1,2 ¢c. 1118-1188, 5 ¢. 1151-1229]

OnpawoBaHHs JIEKLUIHHOTO Martepiany, MiArOTOBKAa 10 BHUKOHAHHS JiabopaTOpHOi 6
po6otu Nel6 ta mpaktuusoro 3austrs 7 [1, 2 ¢. 1294-1313, 5 ¢. 1277-1313]

OnpawoBaHHs JEKLUIHHOTO Martepiany, MiArOTOBKAa A0 BUKOHAHHS J1abopaTOpPHOL 6
po6otu Nel6 ta mpaktuusoro 3austrs 7 [1, 2 ¢. 1320-1345, 5 ¢. 1277-1313]

OmnpamroBadHs JISKIIHHOTO Martepiany, MIroTOBKa 10 BHUKOHAHHS JIabopaTOpHOI 6
po6otu Nel7 ta npaktuusnoro 3austrs 8 [1, 2 ¢. 1320-1345, 5 ¢. 1151-1229]

OmnparmroBadHs JIEKIIHHOTO Martepiany, IMIroToBKa 10 BHUKOHAHHS JIaOOpaTOpHOI 6
po6otu Nel7 ta mpaktuuHoro 3aHsTTs 8 [1, 2 ¢. 1349-1377, 5 ¢. 1379-1417]

OnparroBaHHs JEKIIHHOTO MaTepiany, miAroToBKa A0 MpakTUYHOro 3aHsATTs 9 [1, 2 c. 12
1421-1457, 5 c. 1319-1374]

Pazom 3a cemecmp 112

Ne Tem,
JP

Tema 1
JIP 1-3

Tema 2
JIP 4-6

Tema 3
JIP 7

5.5 3aBnaHHA I HOTOYHOI0 KOHTPOJIIO 3HAHb | YMiHb CTYJEHTIB

OcHOBHI MUTAHHS, 1110 BHOCATHCS HA 3aXUCT JIa00PATOPHUX POOIT

3MicT 3aBIaHHA

1. Cdopmymroiite 1 3anuimiTe 3akoH HpOTOHA M1 MPSAMOJIHIHHOTO TMOCTYMAIBHOTO 1
00epTOBOro PyXiB.

2. JlaiiTe BU3HaY€HHS MOMEHTY CHJIM, MOMEHTY 1HEpIlii, JiHIMHOIO 1 KyTOBOTO IMPUCKOPEHb.
BuBeniTh 3B'I30K JIIHIHHOTO 1 KYTOBOT'O IPUCKOPCHb.

3. SIk oOYMCAWTH CWIIy HATATY HUTKM MallMHU ATBYAa TPU PIBHONPUCKOPEHOMY pYyCi
CUCTEMH Tin?

4. SIx OOYMCIUTH BEJIWYHMHY 1 HAmpsM CHJIM THUCKY Ha BiChb OJIOKa NpH PiBHOMIpHOMY i
PIBHONPUCKOPEHOMY pyXaX CUCTEMH Til?

5. Illo Ha3uBaOTh MOMEHTOM cuiau? SIKk BU3HAYAIOTh HOTO HANpPsM 1 YMCIIOBE 3HaUeHH:. SIKi
OJIMHIII BUMIPIOBAaHHS MOMEHTY CHIIN?

6. Buectu Qgopmyny ans OOUMCIIEHHS CHJIM HATATY HUTKHU NPH PIBHOIPUCKOPEHOMY pyci
Tarapis MasiTHuka O6epoeka.

7. MoMeHT iHep1lii T TPaBIIILHOT T€OMETPUYHOT (POpPMH.

8. Busectu hopmyiy a1t po3paxyHKy MOMEHTY iHepuii MasitHuka ObepOeka 0e3 ypaxyBaHHS
CHJI TEPTSI 1 3 ypaxyBaHHIM LIUX CHIL

. HoMy TeruioeMHOCTI Ta3y 3ajiekaTh BiJl CIIOCOOIB 1 yMOB HarpiBaHHs?

. ITo BinOyBaeThCs 3 BHYTPIIIHBOIO EHEPTi€l0 ra3y MpH afiadbaTHyHOMY Hporeci?

. SIK 3MIHIOETBCS TEMIIEpaTypa ra3y npu agaiabatuyHoMy mpoueci ?

. Homy MaHOMeTp npuiagy B poOOTI HAOBHIOIOTh BOJOIO, @ HE PTYTTIO?

. YoMy JOPIBHIOIOTH TEIUIOEMHOCTI Ta3y MpH 130TEpPMIYHOMY 1 afiabaTHYHOMY Ipouecax?

. SIk moBOASATH ceOe MPOBITHUKY B €IEKTPHYHOMY TOJIi?
. UoMy JOpiBHIOE HAMPYKEHICTH EIIEKTPUYHOTO TOJIST BCEPEANHI MPOBiTHAKA?

Ilfo Ha3uBaeTbCS  EIEKTPOEMHICTIO  BIJOKPEMJIEHOTO  MPOBIJHUKA;  B3aEMHOIO
€JIEKTPOEMHICTIO MPOB1THUKIB?
4. Ilo Take KOHAEHCATOPHU 1 €IEKTPOEMHICTh KOHIEHCATOPIB?
5. BuBectu 3arajibHy €JEKTPOEMHICTh OaTapei KOHAEHCATOpIB MpH MapajeilbHOMY Ta
HOCJTIIOBHOMY CIIOJIYYEHHSIX.

W= DW=



Tema 4
JIP 8,9

Tema 5
JIP 10-12

Tema 6,7
JIP 13-16

Tema 8
JIP 17

[Iporiec HaBUaHHS 3 TUCIMIUIIHU IPYHTYETHCS HA BUKOPHCTAHHI KIIACHYHHUX Ta CyYaCHHX TEXHOJIOTIH,
30Kpema: JieKIii (3 BUKOPUCTAHHSIM METOJIB TPOOJEMHOT0 HaBYAHHA 1 Bi3yasisarii); mpakTH4dHI 3aHATTS (3
BUKOPHUCTAHHSAM 1H(OPMALIHHUX TEXHOJIOTM Ta MPakTUKYMIiB); JaOOpPAaTOpHiI poOOTH (3 BUKOPUHUCTAHHSIM
HATYpHUX HaBYAJBLHUX CTEHIB 1 BIpTyaJdbHHX CTEHIIB); caMOCTiiHa poOora (1HIWBiMyadbHI 3aBIAHHS) 1
MalOTh 32 METY OBOJIOAIHHS CTyJIEHTaMH (PI3UYHOIO TEPMIHOJIOTi€I0 1 HAOYTTS HUMHU MPAKTUYHUX HABUYOK

6. BukopuctoBytoun teopemy Octporpaacbkoro-lI'ayca, BUBECTH €IEKTPOEMHICTH MJIOCKOTO
KOHJIEHCaTopa.
7. BuBectu hopMyiy eHeprii eJIeKTpUYHOIO MoJIsl B TNIOCKOMY KOHIEHCATOPI.

1. ChopmymroBaTu Ta 3anmcaTty 3akoH bio-CaBapa-Jlarmmaca.

2. BuBectn Bupa3 HampyKEHOCTI MArHITHOTO TIOJISI B IIEHTP1 KOJIOBOTO CTPYMY.

3. BuBectu BUpa3 HANPY)KEHOCTI MarHiTHOTO ITOJIA IPSIMOJIIHIHOTO TIPOBITHUKA 3 CTPYMOM.
4. Yomy mpu OIHOMY 1 TOMY CaMOMY 3HAU€HHI CTPyMY KYTH BIIXHWJIEHHS CTPUIKH CIIiJ
BUMIPSTH JUIsl TBOX HAIPSIMKIB I[bOTO CTPyMy?

1. SIke ¢i3uvHe SBUIIE BUBYAETHCS B JIaHI POOOTI?

2. BuBecTH piBHAHHS pe3yJIbTYI0401 TPAEKTOPIi MPU CKJIAAaHHI B3AEMHO MEPIIEHANKYIISAPHUAX
KOJINBaHb 3 OJJHAKOBHUMH NEPi0IaMH.

3. Konu pe3ynbTyro4oro TpaekTopiero 0ye Koiao?

4. B sixoMy BUIIaJIKy pe3yJIbTyI0Uuil pyx Oyze BiIOyBaTHUCh 3a €IIICOM IMPOTH HAMPSIMKY
TOJIMHHUKOBOI CTPiIKH?

5. o take dirypu Jlicaxy? Sk ix orpumaru Ha ekpani ocumiorpada?

6. Busectu piBHsAHHS ozHI€T 3 iryp Jlicaxy.

7. SIk BU3HAYMTH 13 criocTepekeHHs ¢iryp Jlicaxxy 4acToTy KOJMBaHb?

8. Sk HOCSATHYTH CKIIaJaHHs B3a€EMHO MEPIECHIUKYISIPHUX CBITIOBUX KOJUBaHb?

9. Illo Take MOMEHT iHEPIIi1 MaTepiaJIbHOT TOYKH BIJITHOCHO OCi 00epTaHHS?

10. Illo Take MOMEHT iHepIIii TiJia BITHOCHO OCi 00epTaHHs?

11. ChopmymoBatu Teopemy llITeitHepa.

12. YoMy 1OpiBHIOE Mepioj] KOJIMBaHb (DI3MYHOTO Ta MATEMAaTUYHOTO MasTHUKIB? YoMy
JOPIBHIOE NEPI0J KPYTUIbHUX KOJIUBAHb?

13. o Take rapMOHiIYHE KOJTUBAHHS?

14. 3a AKMX yMOB KOJIUBAaHHS (DI3MYHOI0 MasgTHUKA OyTyTh FapMOHIYHUMHU?

15. Jlatu BU3HaUEHHSI [1E€Pi0AYy, YACTOTH, aMILTITY 1 Ta a3y KOIUBAHb.

1. o Take iHTEepdepeHIis CBITIA 1 IKi yMOBH HEOOX1/IHI /I ii CIOCTEPEKEHHS?

2. Slk BuHHMKarOTh Kbt HetoTona? Busenite popMyity muist pajiyca m -ro Kijabls y
BiZIONTOMY 1 IPOITYCKHOMY CBITJIL.

3. Homy B 1ieHTpi ycraHOBKH Hpl0TOHA y BitOMTOMY CBITJII BUAHO "min",a B IpOIMymeHOMY
cBiTii — "max" ?

4. BuBenith yMOBH 1151 iHTEp(PEPEHIIIHHUX MAKCUMYMIB 1 MiHIMYMIB y BiTOUTOMY 1
MPOMYIICHOMY CBITJII TIpH iHTEep(EpeHIIil B TOHKUX ITTIBKAX.

5. 1o Ha3uBarOTh CMyTraMHu PiBHOTO HAXWITY i PIBHOT TOBIIUHU?

1. JlaTi BU3HAYEHHSI OCHOBHUX XapaKTEPUCTUK BUIIPOMIHIOBAHHSI.

2. IneanbHO BigOMBaro4e i aOCOITFOTHO YOPHE TLIO OJCPXKYIOTh OJIHAKOBY KiJIBKICTh CBITJIOBOT
eHeprii. B yomy nosisiraB BiZIMiHHICTh B €HEPTisiX, SKY BIITAIOTH IIi TiJIa, Ta B MEXaHI3MI1
nepeaavi eHeprii?

3. Busectu 3akon Ctedana - bonpimana.

4. Yum 3yMOBIICH] IPaHUIIl BUMIPIOBaHHS TEMIIEPATYPH ONTUYHUM MipOMeTpom?

6. TEXHOJIOT'TI TA METOJI HABYAHHS

3aCcTOCYBaHHS (P13MYHHUX 3aKOHIB JUIS PO3B’sI3yBaHHS Yy4OOBHX 1 (JaXOBUX 3a]1a4.



7. METOIHU KOHTPOJIIO

[ToTrouHni KOHTPOJIb 3MIMCHIOETHCS i Yac MPAaKTHUYHHX Ta JIAOOpATOPHHUX 3aHATh, a TaKOXK y IHI
MIPOBEJICHHS KOHTPOJIBHUX 3aXO0JIiB, BCTAHOBJICHHX POOOYOI0 MPOrpaMoro i rpadikoM OCBITHBOTO IPOIIECY.
[Ipu 1bOMY BUKOPHCTOBYIOTBCS TaKi METOAM MMOTOYHOTO KOHTPOJIIO:

- YCHE ONMUTYBaHHS NEpPe JOMyCKOM JI0 1a00paTOPHOTO 3aHSTTS,

- 3aXUCT TaOOPaTOPHUX POOIT;

- TECTOBUI KOHTPOJIb TEOPETUYHOTO MaTepialy 3 TEMH,

- BUKOHAHHS JTOMAIIIHIX 3aBJaHb TOIIO.

[lpn BuBeneHHI WiICYMKOBOI CEMECTPOBOi OLIHKM BPaXOBYIOThCS pE3yJIbTaTH SK IOTOYHOTO
KOHTPOJTIO, TaK 1 MiJICYMKOBOTO KOHTPOJILHOTO 3aXO0/Y, SIKHI IPOBOJUTHCS METOJIOM IMUCHMOBOTO OIUTYBAHHS
3 ychoro matepiany mucruiutiad. CTyIneHT, sSKuid HaOpaB MO3WUTHBHHN CEPeIHBO3BAKCHHUN Oall 3a IMOTOYHY
po0OTY 1 HE 3/1aB MiACYMKOBUH KOHTPOJIBHUH 3aXiJl (1CIHUT), BBAXKAETHCS HEBCTUTAIOYHM.

8. OHIHIOBAHHSI PE3YJIBTATIB HABYAHHSA CTYJAEHTIB Y CEMECTPI

OuiHIOBaHHS aKaJeMIYHHX JOCATHCHb 3700yBaya BHWINOiI OCBITH 3IIHCHIOETHCS BIIIOBIIHO O
«[TonokeHHS TIPO KOHTPOJIb 1 OIIHIOBAaHHS pE3yJIbTaTiB HaBYaHHA 3700yBadiB BUIIOiI ocBitm y XHVY».
Koxxnuil Buj poOOTH 3 TUCHMIUIIHU OLIHIOETHCS 3@ IHCTUTYLIHHOIO YOmupudanbror MKanow («BIIMIHHOY,
«mo0pe», «3aJ0BIIbHOY», «HE3aIOBUIBHO») 1 BHCTABISETHCS B EIEKTPOHHOMY KYpHaJi OOJIKY YCHIITHOCTI.
CemecTpoBa MiJICYMKOBa OLIHKAa BH3HAYA€THCS K CEPEAHbO3BAXKEHA 3 YCIX BHIIB HaBYaJbHOI poOOTH,
BUKOHAHUX 1 3[]aHUX CTYIEHTOM HO3UMUEHO, 3 YPAaXyBaHHSAM KoOe(]illieHTa BaroMoCTi 1 pO3paxoOBYeThCS B
aBTOMAaTH30BaHOMY pEXHMMI 3a BIANOBIAHOIO Nporpamoro. BaroBi koedili€eHTH 3MIHIOIOTHCS 3aJI€KHO Bij
CTPYKTYPH JAUCLUILIIHM 1 BaXJIMBOCTI OKPEMHUX BUIB HABYAJIBHOI pOOOTH U1 (POPMYBAaHHS KOMIIETEHTHOCTEH
1 3a0e31e4YeHHs NPOrpaMHUX pe3ysIbTaTiB HABUAHHS.

OmiHka, sKa BHCTaBIIA€TbCS 3a JIAOOPATOPHE 3aHATTS, CKIAJA€ThCS 3 TaKUX EJIEMEHTIB: YCHE
ONUTYBAaHHS CTYJCHTIB Tepel JAOIYyCKOM JIO BHKOHAaHHS J1abopaTopHOI pOOOTH; 3HAHHS TEOPETHYHOTO
Marepiaiay 3 TeMH poOOTH; SIKICTh O(QOPMIIEHHS MPOTOKOMY 1 IpadivuHOl YaCTHHU; BUIbHE BOJIOAIHHS CTYIEHTOM
CIICIIAJIHOI0 TEPMIHOJIOTIE€I0 1 YMIHHA TpodeciiiHo OOIPYHTYBaTH MPUHHATI KOHCTPYKTHBHI pIIIECHHS;
CBO€YACHUH 3aXHCT JIAOOpaTOPHOT poOOTH.

Tepmin 3axucty nabopaTopHOi POOOTH BBAXKAETHCS CBOEYACHUM, SIKIIO CTYACHT 3aXUCTUB ii Ha
HACTYITHOMY TIiCJIs BUKOHAaHHA poOOTH 3aHATTI. [IpomymieHe mgabopaTopHe 3aHATTS CTYIEHT 3000B’si3aHHI
BIJIIIpaIOBaTH B JabopaTopisx kadeapu y BCTAaHOBJICHUH BUKIIAJa4eM TEPMIH 3 PEECTPAIIIEI0 Y BiAMOBIIHOMY
XKypHai kadeapu, aje He Mi3Hille, HiK 3a JIBa THKHI JI0 KiHI TEOPETHYHHX 3aHSTh Y CEMECTPI.

3acBOEHHS CTYIEHTOM TEOPETHYHOTO MaTepialy 3 AUCIHILTIHA OLIHIOETHCS TECTYBAHHSIM.

O1iHIOBaHHS 3HaHb CTY/ACHTIB 3MIMCHIOETHCS 32 TAKMMHU KPUTEPISIMU:

Ouinka 3a
iHCTUTYWIiTHOIO Y3aranbHeHuii KpuTepii
HIKAJI0I0
Binmminno CryaeHT rmOoKo 1 'y TOBHOMY 00CsI31 ONaHyBaB 3MICT HABUAILHOT'O MaTepially, JIEeTKO B HbOMY

OpIEHTYEThCS 1 BMIJIO BHKOPHCTOBYE TIOHATIHHHI amapaTr, yMi€ TIOB’SI3yBaTH TeOpil0 3
MPAaKTUKOO, BUPIITYBATH MTPAKTUYHI 3aBJJaHHSI, BIIEBHEHO BUCIIOBIIOBATH i OOTPYHTOBYBATH CBOT
Cy/UKeHHs. BinMmiHHa oriHKa nepemdadae, JOTIUHUN BHKIJIAJ BIAMOBIII IEp)KaBHOK MOBOKO (B
ycHiId abo y TIHCBbMOBiH (opMi), AEMOHCTPYe siKicHe OQOpMIIEHHS pPOOOTH 1 BOJOAIHHA
crnenianbHUMH iHcTpyMeHTaMH. CTyZIeHT He BaraeTbesl IpU BUIO3MiHI 3alIUTaHHS, BMi€ POOUTH
JieTalbHI Ta y3araJbHIOI04i BACHOBKH. [Ipy BiAMOBINI OMYCTHUB ABI—TpH HECYTTEBI HOXUOKIL.

Hobpe CTyneHT BUSBUB IOBHE 3aCBOEHHS HABYAJILHOTO Marepiajly, BOJIOJI€ MOHSATIHHUM amapaTtoM i
(axoBOIO TEPMIHOJIOTI€I0, OPIEHTYETHCS y BHBUEHOMY Marepiajii; CBiZIOMO BHUKOpPHCTOBYE
TEOPETHUYHI 3HAHHA AJIS1 BUPIIIEHHS MPAaKTUYHUX 3aBAaHb; BUKJIAJA BiAMOBiAI TPaMOTHUH, ajue y
3MicTi i (GOpMi BIAMOBINI MOXYTh MAaTH MICIIe OKpeMi HETOYHOCTI, HediTKi (QopMysroBaHHS




3aKOHOMIPHOCTEH TOITIO.
Bigmosine cryaenta OyayeTbecss Ha OCHOBI caMocTiiiHoro MucieHHs. CTyIeHT y BiAmoBimi
JIOTTYCTHUB JIBI—TPU HECYMMEGI NOMUTIKU.

3a10BUTEHO CTyIeHT BHSBWB 3HAaHHS OCHOBHOTO MPOTrpaMHOr0 MaTepialy B 00cs3i, HEOOXigHOMY IS
MOJANIBIIOTO HAaBYAHHA Ta MPAKTHYHOI JisSUNTBHOCTI 3a MPOQeci€to, CIPaBIsSETHCS 3 BUKOHAHHIM
MPaKTUYHUX 3aBAaHb, MlepeadadeHnx nporpamoro. Sk mpaBuilo, BiAMOBIb CTyJeHTa OyayeThCs
Ha PiBHI PENpPOIYKTUBHOTO MHUCJICHHS, CTYICHT Ma€ CJIa0Ki 3HAHHS CTPYKTYPH KypCY, JOITYCKAE
HETOYHOCTI 1 Cymmesi nomunKku y BiJNIOBii, Bara€TbCs MPH BIATOBINI Ha BUIO3MIiHEHE 3aIld-
taHHsA. PasoM 3 TMM, HaOyB HaBHYOK, HEOOXINHHMX Ui BHKOHAHHS HECKIATHHUX MPAKTHYHHX
3aBAaHb, SIKi BIAMOBIMAIOTh MiHIMAJIBHUM KPHUTEPISM OIIIHIOBAHHS 1 BOJIOAIE 3HAHHAMH, IO
JO3BOJISTIOTH IOMY ITiJT KEPiBHULITBOM BHKJIaJjada yCYHYTH HETOUYHOCTI y BiJIITOBIJII.

HezamosinbHo | CTymeHT BHSBHB pO3pi3HEHi, O€3CHCTEMHI 3HAHHS, HE BMi€ BHAUIATH TOJOBHE 1 APYropsIHE,
JIOMTYCKAEThCS TIOMUJIOK Yy BU3HAYCHHI TOHATH, MEPEKPYUYE IX 3MICT, XaOTUYHO i HEBIICBHCHO
BUKJIAJ]a€ MaTepiaj, HE MOXXE BHUKOPHCTOBYBATHM TCOPCTUYHI 3HAHHSI TPH BUPINICHHI
MPaKTUYHUX 3aBAaHb. SIK MpaBUJIO, OIlIHKA "HE33aJI0BUILHO" BUCTABISIETHCS CTYICHTY, SKUH HE
MOJK€ TIPOJOBXKUTH HaBYaHHS 0€3 10JaTKOBOI poOOTH 3 BUBYCHHS JUCIIMILIIHH.

CTpyKTypyBaHHS JUCHUILIIHU 32 BUIaMH POOIT i OiHIOBAHHS Pe3yJIbTATIB HABYAHHSA
CTYAEHTIB 1eHHOI (pOpMHU 3100yTTH OCBITH y ceMecTpi 32 BaroBuMu koedinieHramu

Ayoumopua poéoma: CemecTpoBuii
JeKii, 1a00paTOPHi 3aHATTS, KOHTPOJIBHI Camocriiina, inamBinyanabHa podora KOHTPOJIb,
3aX0aH icut
JlaGoparopHi poOoTH KonTtpoibHi pobotu | JlomamiHi 3aBgaHHs icuT
0,2 0,2 0,2 0,4

OuiHIOBaHHS TECTOBUX 3aB/JIaHb
TemaTuyHUIN TECT TSI KOXKHOTO CTYJIEHTA CKJIAIA€ThCS 3 MBAMUATU (KiIbKICMb MeCmosux 3a60aHb
Y mecmi modice 6ymu pi3HOl0) TECTOBUX 3aBJaHb, KOXKHE 3 SKUX OLIHIOETHCS OJHUM OanoM (moowce 6ymu
iHwut eapianm). MakcuMalibHa cyma OaiiiB, sIKy Moxke HaOpaTu cCTyneHT, ckianae 20. OuiHioBaHHS
3MIIHCHIOETHCS 32 YOTUPHOATHHOIO MIKAJIOK0.
BianoBigHicTh HaOpanux OadiB 3a TECTOBE 3aBJAaHHS OI[HII, IO BHUCTABISIETHCS CTYJICHTY,
Mpe/iCTaBJIeHa Y HIDKYEHaBEICHI TaOIuII.

Cywma 0aiB 3a TECTOBI 3aBAaHHS 1-5 6-11 12-16 17-20
Orrinka 3a 4-0a1pHOI0 MITKAJIO0 2 3 4 5

Ha TectyBanns BinBoautbest 20 XBUIMH (U1l 3aKpUTOi (hOPMH TECTIB — MO OAHIM XBUJIMHI Ha
KOXHe 3aBlaHHs (abo iHmui BapianT). [IpaBuibHI BiAMOBIAI CTYJEHT 3alUCy€e Yy TajoHi Bigmosinei. [Ipu
bOMY yci rpadu JUis BiAMOBiEH MarOTh OyTH 3alOBHEHI LK(pamu, 10 BiANOBIIAIOTh NPABUIBHUM, Ha
MOTJISA CTY/ICHTA, BIAMOBIASM. BuKianad Ha HACTYMHOMY 3aHSATTI OTOJIONIYE pe3ydbTaTH TECTYBaHHS.
TecTyBaHHS CTYICHT MOXKE TaKOX IPOUTH 1 B OH-JIAH PEKUMI Y MOJTYIHHOMY CEPEIOBHUIII IS HABYAHHS
MOODLE.

SIKIIO CTYJIEHT OTpHMaB HETaTHBHY OIIHKY, TO BiH Ma€ Mepe3aTd ii B yCTAHOBICHOMY TOPSIIKY,
asie 000B’SI3KOBO /10 TEPMiHY HACTYITHOT'O KOHTPOJIIO.

[TincymkoBa cemecTpoBa OLlIHKa 3a HalllOHAJIbHOIO IKaioro 1 mkanor €KTC BcTaHOBIIOETHCS B
aBTOMAaTH30BAaHOMY PEXHMi IICIs BHECEHHsS BHKJIAJadeM YCiX OIIHOK JO €JIEKTPOHHOTO KypHamy.
CrmiBBiTHOIIIEHHS BITYM3HIHOI KX OIiHIOBaHH 1 1ikaiu omiHioBaHHs €EKTC HaBeneni y Tabiuiri.

Jlns mepexony BiA BITYM3HAHOI OIIHKK 10 omiHKK 3a mkanow ECTS HeoOXimHO 3HAWTH
cepeHpOapU(METHUHY OIIHKY 32 BITUYM3HSHOI IIKaJOK, TMOMHOXKWTH ii Ha BIIMOBIIHUA BaroBUM
KOE(IIIEHT 1, JOAABIIH BCI CKJIAI0B1, OTPUMAEMO CyMy OalliB, sIKi BU3HA4YaTh KOHKpeTHY oiinky ECTS.




CniBBiIHOIIEHH iIHCTUTYIIIHOI IIKAJIH OWiHIOBaHHA i Kaau oniHwBanusa EKTC

. IncTuryuniiina
Ouinka | . .y . .
C€KTC | IHTepBaibHa IncTuTynifina oniHka, KpuTepii oNiHIOBAHHS
KaJjaa 6aaiB
A 475-5.00 5 Biominno — timboKe 1 TIOBHE OMaHyBaHHS HAaBYAJIILHOTO MaTepiaiy i
' ' BUSIBJICHHS BIJIMOBITHUX YMiHb Ta HABUYOK
B 495 474 4 \/lobpe — TIOBHE 3HAHHSI HaBYAJIBHOTO MaTepialy 3 KiJbKOMa
— )
' ' £ |HEe3HAYHMMM TIOMIJIKAMH
8 |Hdoo6pe — B 3araibHOMY IIPaBUIIbHA BIANOBiAB 3 IBOMA-TPhOMa CyTTEBUMHU
C 3,75-4,24 4 >
S |IOMMJIKAMH
D 325374 3 & |3adosineno — nHenoBHe oOmaHyBaHHSA IPOIPAMHOIO MaTepiaily, ale
' ' JOCTATHE YIS TIPAKTUYHOI AisSUTHHOCTI 32 MPOQECi€ro
E 3.00-3.24 3 3a006inbH0 — HETOBHE OIMAHYBaHHA TPOTPAMHOTO Marepiary, o
! ! 3aJI0BOJIbHSIE MiHIMAJIbHI KPUTEPIi OIIHIOBAHHS
EX 2.00-2.99 2 1% o He3a0o6inbHo — 0OE3CUCTEMHICTh OJICPXKAHUX 3HAHb 1  HEMOXIHBICTE
2. T |IPOJOBKUTH HABYAHHS 0€3 JTOaTKOBHUX 3HAHB 3 JUCIUTUTIHU
S
= 0.00-1.99 2 O 2| Hesadosinbno —HeoOXinHa cepifo3Ha MogAIbIIa POOOTA i IOBTOPHE
' ' = BUBYEHHS IUCILHUILIIHA

9. IMTAHHA V1A CAMOKOHTPOJIIO PE3YJIBTATIB HABYUAHHS

1. Beryn, npeamet ¢i3uku. JlocsrHeHHs (i3UKH, JOCSITHEHHS 1 3B’ 530K 3 iHIIUMH HAyKaMHU.

2. Kinemartnka moctymansHOTO pyXy MarepianbHoi Toukn. Lnsax Ta mepemimenHs. [IIBuIKiCTh Ta MPUCKOPEHHS.
3. KpuBomniniitauii pyx. TaHreHmianpHe Ta HOpMaabHe TPUCKOpPeHHs. [[0BHE IpHUCKOpEHHSI.

4. Kinematuka obepTanbpHOro pyxy. Kyt moBopoty, KyToBa HIBHIKICTh T KyTOBE IPUCKOPECHHSI.
5. JluHaMika MOCTYMaNbHOTO PyXy. 3aKOHM AMHAMIKH MTOCTYNAIBHOTO PyXYy, Maca, CUIIa, IMITyJIbC.
6.3aK0H 30epeKeHHS IMITYIIbCY 3aMKHYTO1 CHCTEMH.

7.Cuitu TepTs, NPYKHOCTI, TSXKIHHS, Bary.

8.Enepris , pobota, motyxHicTh. Kinernuna eneprisi. [loreHmianpaa eHeprisi. 3akoH 30€peKeHHs €Heprii.
9. AGCONIOTHO TIPYKHUH Ta a0CONIOTHO HETIPYKHUM yiap.

10. MomeHnT cunu. MomenT inepiiii. OCHOBHE PIBHSHHS JUHAMIKU 00€PTAILHOTO PYXY.

11 .KinetnuHa eHepris Tijia, 10 00EPTAETHCA.

12. MoMeHT iMIynbcy. 3aKOH 30epeXeHHS] MOMEHTY iIMITyJIbCY.

13. ExcriepuMeHTasbHi 3aKOHH ieanbHuX ra3iB. [3ompomecny.

14.PiBusnns MenneneeBa-Knaneiipona.

15. OcHOBHE piBHSHHS MOJIEKYJISIPHO-KIHETHYHOI TEOPii.

16. bapomerpuyuna dopmyna.

17. Cepenns TOBKHUHA BIJIBHOTO TPOOITYy.

18. SIBuma mepeHocy.

19. BHyTpimHs eHeprist iealbHOTO ra3y.

20. 1-i1 3aKOH TEPMOIUHAMIKH.

21. PoboTa ra3y npu 3MiHi 00’ eMy. 3acTocyBaHHs 1-r0 3aKOHY TEPMOJAMHAMIKH JI0 1301TPOIIECIB.
22. TermnoemHicTh. PiBHsHHS Maiiepa.

23.Aniabatnunmii npouec. PiBusHus [lyaccona.

24 1luxmm. Pobora mpu kpyrosux mporecax. K.x.i.

25. PeanbHi rasmu.

28. Enextpuynuii 3apsj. 3akoH 30epekeHHs eJIEKTPHYHOTO 3apsiay.

29. 3akoH KysoHa. HanpyXeHiCTh eNeKTpHIHOTO mofisi. [TpuHImIT cynepno3uiii.

30. INoTik BekTOpa HAMPYKEHOCTI eNleKTpocTaTHYHOTrOo moJisi. Teopema Ocrtporpancekoro-I'ayca.
31. Bukopucranns treopemu Octporpaacskoro-I'ayca

32.Po6oTa 1o nepeMilieHHIO 3apsay B IEKTPUYHOMY HOJ.

33. TloTeHmian i pi3HHUIIA TOTSHIIIAIB.

34.3B's130K CUIIOBOI i EHEPreTUYHOT XapaKTEPUCTHK EJIIEKTPUIHOTO IOJISL.



35. EnextpoeMHiCcTh. €MHICTB IIIOCKOTO KOHIEHCATOPA.

36. 3'ennanns KoHaeHcaTopiB. 37.EHepris e1eKTPUYHOro MOoJIs.

38. Enextpuunuii ctpyM. Moro xapakTepucTHkH, yMOBH icHyBanHs. EPC.

39. 3akonu Oma i [xoyns-Jlenna B iHTerpanpHii 1 qudepeHiansHiil popmax.

40. T[locnimoBHe 1 mapanensHe 3’ €IHAHHS TPOBITHUKIB.

41. 3akonu Kipxroda.

42. MarniTHe mone, MarHiTHa iHAYyKis. 3akoH bio-Casapa-Jlamiaca.

43. 3acrocyBanns 3akony bio-Capapa-Jlammaca 10 mpsMoro i KpyroBoro cTpymy.

44. 3aK0H MOBHOTO CTPyMY (LMPKYJIALis BEKTOpa MarHiTHOI iHAYKIII) 1 HOro 3acTocyBaHHS IJIsl pO3PaxyHKY MOJIS
COJICHOIa 1 Topoia.

45. 3axon Ammepa. Cuna Jlopenna. Pyx 3apsypkeHnX 4aCTHHOK B MarHiTHOMY TOJI.
46. Edext Xona.

47 MarsiTHU# NOTIK.

48. PobOoTa 1o nepeMiieH o MMPOBiTHUKA 1 KOHTYPY 13 CTPYMOM B MarHiTHOMY TOJI.
49. EnexktpomarHiTHa iHayKOig. 3akon dapanest.

50. SBumie camoiHAyKIii. [HIyKTHBHICTB.

51. Eneprist MarsiTHOTO MOJISI.

52. MarHiTHe ToJie B pEHOBHHI.

53. Mar"eTuku.

54. 'apMoHIYHI KOJIMBaHHS 1 X XapakTepucTuku. {udepeHiianpae piBHIHAS TAPMOHIYHUX KOJIUBaHb.
55. MexaHiuHi rapMOHIYHI KOJHBaHHSI.

56. [lpyxuuHui, Qi3MuHMIA 1 MATEMaTUIHUN MasSTHUK.

57. EneKTpUuyHui KONUBAIbHUM KOHTYD.

58. EHepris rapMOHIYHIX KOJTUBAHb.

59. CknaaHHs rapMOHIYHUX KOJUBAHb OJJHAKOBOTO HATIPSIMKY.

60. CxazaHHs B3a€MOIIEPIEHIUKYIIPHUX KOJTHUBAHb.

61. 3aTyxaro4i KOJIHBaHHS.

62.BumyIieHi KOJMBaHHS.

63. XBuiiboBi nporiecu. [10310BkHI 1 TIONIEPEYHI XBUJII.

64. PiBusHHS Oixy4oi xBuTi. JJOBKHHA XBHII 1 XBUJIHOBE YHCIIO.

65. da3oBa MBH/IKICTh, TPYIIOBA IIBUAKICTH, EHEPTis XBUJII.

66. InTepdhepeHilist XBUIJIb, KOT€PEHTHICTb.

67. YTBOpeHHs cTos40i XBUi. PIBHSHHSA cTOs90{ XBUJIi 1 Horo aHasi3.

68. EnexTpomarHiTHI XBUII.

67. 3aKOHU reOMeTpUYHOT ONTHKH. [[0BHE BHYTpIITHE BiJIOWBaHHS.

68. Inrepdepentis cpitia. KorepentHicts. Po3paxyHok iHTepdepeHIiitHOT KapTHHY BiJl 2-X KOTEPEHTHUX JKEPell.
69. InTepdhepeHinist B TOHKUX TUTiBKaX.

70. Hpuamun Iroiirenca-Openens. Meroy 300 Openens.

71. dudpakiist Ha KPYTJIOMY OTBOPI.

72. qudpaxuis Opaynrodepa Ha ogHiil miinmmHi. Jndpaximiiina pemriTka.

73. Ilpupoane i1 nonsipruszoBane cBitio. 3akoH bprocrepa, 3akon Mamoca.

74. TloagiiiHe MPOMEHE3aI0MIICHHSI.

75. TemioBe BUIPOMiHIOBaHH. Moro xapakTepucTHKH. aGCOMOTHO YopHe Tino. 3akon Kipxropa.
76.3akon Credana-bonpnmana. 3akonu Bina.

77. 3akoHn [1nanka. Po3moain eHeprii B CHIEKTpi aOCOIFOTHO YOPHOTO Tija.

78. ®oroedexT. PiBHsHHs EifHITeliHA 17151 30BHIIHLOTO (OTOC(DEKTY.

79. Maca i immynsc poTtoHa. Tuck cBiTha.

80. Mogueni aroma. Jlocmiau Pesepdopaa.

81. [loctymaru bopa.

82. Teopis bopa i atomMa BOJHIO.

83. CepianbHi 3aKOHOMIPHOCTI B CHIEKTP1 BUIIPOMIHIOBaHHS BOAHIO.

84. I'inore3a 1 popmysta JIyi ae Bpoitnsa. CriBBigHOIICHHS HeBU3HAYeHOCTEH [ elizenOepra.
85. XBunwoBa ¢ynkuis. PiBusaus Llpeniarepa.

86. 3actocyBanns piBHsHHS Lllpeainrepa 11 4aCTUHKY B “TIOTEHLIaTbHIN sSMi”.



87. Eneprernyni 30HU.

88. IIpoBiIHUKH 1 AIETEKTPUKH 3 TOUKHU 30pY 30HHOI TeOpii TBEPAUX TiI.

89. BiacHa i TOMIIIIKOBA TPOBITHICTE HAITBIPOBITHUKIB.

90. KoHTaKT IpOBIAHKKIB N-THITY 1 P-THITY.

91. iox.

92. 3apsin, po3mip Ta Maca aToMHOTO sAapa. bynosa sinpa. JledekT Macu 1 eHepris 3B’ 3Ky sApa.
93. PanmioakTHBHICTH. 3aKOH paJi0aKTHBHOTO PO3MAy.

94. SnepHi peaxiii.

95. EnemenTtapHi 4aCTHHKH 1 iX kacuikaris.

10. HABUAJIBHO-METOJIUYHE 3ABE3IIEYEHHSA

OcaiTHi# nportec 3 nucnuIUIiHA «@Di3rKay MOBHICTIO 1 B JOCTATHIM KITBKOCTI 3a0e3medeHil HeoO0XiaHO0

HaBYaIbHO-METOAWYHOIO JIITEpaTyporo. 30KpeMa, BUKJIaJauaMu Kadeapy miAroToBiIeH i BUAaHi Taki poOoTH:

1. Txkauyk A. B., 'yna I. B. ®i3uka : kypc nekuiit 3 aucuumiinu / A. B. Tkauyk, [. B. I'yna. XMensHUIBKHIA
XHY, 2021. 221 ¢. URL: http://lib.khnu.km.ua/EL _LIBRARY/vidavn/metod/mtd2021 1e/43/index.pdf

2. Tkauyk A. B., I'yma I. B. ®i3uka. OnTika i KBAaHTOBO-ONTHYHI SIBUINA : KYpC JEKIH 3 MUCIUILTIHU IS
3100yBayiB mepuioro (0akaaaBpchkoro) piBHs Buioi ocBiTd / A. B. Tkauyk, I. B. I'yna. Xmenpaunpkuit : XHY,
2022, 111 c. URL: http://lib.khnu.km.ua/EL_LIBRARY/vidavn/metod/mtd2022 1e/46/index.pdf

3. Tomomxka B.M., Kocrummnaa I'.1., Tkaayk A.B. Mexanika i MonekymsapHa ¢iznka. MeToandHi BKa3iBKH 0
naboparopuux po0it. Yactuna 1. Xmensaunpkuii: XHY, 2019-60 c.

4. Tonomwxkka B.M., €ppomenko O.l., Koctumuna I'.l. Enekrpuka i marHeTusm. MeTtoauuHi BKa3iBKH JI0
nmaboparopHux po0iT. Yactuna 2. Xmenpaunbkuii: XHY, 202042 c.

5. €psomenko O.l., ®enyna M.B. KonuBanHs 1 xBuiai. OnTvKa Ta TEIUIOBE BHIIPOMIHIOBaHHS. MeTOmMYHI
BKa3iBKH J10 1abopaTtopHux poOiT. YactuHa 3. Xmenpauupkuii: XHY, 2021-58 ¢

10. PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA

1. KosamboB JI.E., TloGepexxeup II. Di3uka: HaBYANBHUI MOCIOHMK JUIS CTYACHTIB 1H)KEHEPHUX
creniaabHocTe. YManb: BIIL] «Bizasix», 2019. 200 c.
2. SurT., ®pigman P. ®isuka qs ynisepceuretiB. @pencic Cipe 1 Mapk 3emancki: [lep. 3 anri. — JIbBis,
«Hayrimyc», 2018. — 1536 c.
3. Pemernsk C. O. PycakoB B. ®. Teopernuna ¢izuka. CratuctuuHa (i3Mka Ta TepMOAMHAMIKa.
OcHOBHI NPUHIUIHK cTaTUCTUKH Ta TepMmoanHamiku — Kuis: KIII im. Iropst Cikopcekoro, 2022.
Jlonmomizkna

4. Tloroxux M. L, ITak A.O., Kynpissosa JI.B. Mexanika. MonekymsipHa (i3uka Ta TepMOAWHAMIKA.
EnextpocTaTtuka: mpakTH4HI 3aBIaHHs Ul CaMOCTIHHOI poOoTH: HaBuaibHUi mociOHuk. XapkiB: X/IYXT,
2019. 103 c.

5. OpenStax. 2022. College Physics. 2nd ed. OpenStax.

6. Mixzyx JI. . Enextpuka ta Mmaraetusm : nigpyynuk. TepHomnins: Ilinpyuynuku i noci6nuku, 2020. 464

7. Pemernsk C. O. Teopernuna ¢izuka. Enexrpoaunamika — Kuis: KIII im. Iropst Cikopcbkoro, 2022.

8. Bpomun O.M. Teopernuna ¢izuka. Kanroa mexanika — Kuis: KIII im. Irops Cikopcbkoro, 2022.

9. The Feynman Lectures on Physics New Millennium Edition.
https://www.feynmanlectures.caltech.edu/info/

11. IH®@OPMAIIIHI PECYPCH
1. MonynsHe cepenosuiite aas HaBuanus. URL : https://msn.khmnu.edu.ua

2. EnextponHa 0i0mioteka yHiBepcutetry. URL: http://lib.khmnu.edu.ua/asp/php_f/plage lib.php
3. Penmosutapiit XHY. URL: https://library.khmnu.edu.ua/#.
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PHYSICS

Type of Discipline Compulsory

Level of Higher Education First (Bachelor's)
Language of Instruction Ukrainian, English
Semester 3

ECTS Credits 6

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program, the
discipline must provide:

- Competences. Ability to abstract thinking, analysis and synthesis. Ability to apply knowledge in
practical situations. Ability to apply fundamental and interdisciplinary knowledge to successfully solve
software engineering tasks. Ability to algorithmic and logical thinking.

- Program learning outcomes. Analyze, purposefully search for and select the information and
reference resources and knowledge necessary for solving professional tasks, taking into account modern
achievements of science and technology. Know and apply relevant mathematical concepts, methods of
domain, system and object-oriented analysis and mathematical modeling for software development. Be
able to develop a human-machine interface.

Course content. Kinematics and dynamics of classical mechanics. Work and energy. Basics of the theory
of relativity. Molecular physics. Thermodynamics. Electric field and electric current. Magnetic field and
electromagnetic induction. Oscillations and waves. Geometric optics. Wave optics. Quantum phenomena.
Corpuscular-wave dualism of the properties of matter. Semiconductor phenomena in contacts. Nuclear
physics. Elementary particles.

Planned academic activity: Lectures - 17 hours, laboratory works — 34 hours, practical classes - 17 hours,
independent work - 112 hours, together - 180 hours.

Teaching forms (methods): nekuii (3 BUKOPUCTaHHSIM METO/IiB MPOOIEMHOr0 HaBYaHHSI i BizyaJi3ailii);
nmabopaTopHi 3aHATTS (3 BHUKOPUCTAHHSIM METOJMIB KOMIT FOTEPHOTO MOJICIIOBAHHS, MPAKTUKYMIB 1
(bi13MYHMX MPUIAAIB), TPAKTHYHI 3aHATTA, CAaMOCTIlHA poOoTa (1HAMBIyallbHI 3aBJJaHHS).

Assessment forms and methods: oral examination, testing, in-class assignments, written tests
Form of semester control: exam.
Educational resources:

1. Young, Hugh D., Roger A. Freedman, and Albert Lewis Ford. University physics with modern
physics. New York: Pearson, 2014.
2. Halliday, David, Robert Resnick, and Jearl Walker. Fundamentals of physics. John Wiley & Sons,
2013.
3. Walker, Jearl D. Fundamentals of physics extended. Wiley, 2010.
4.  The Feynman Lectures on Physics New Millennium Edition.
https://www.feynmanlectures.caltech.edu/info/
5. MOODLE Learning Platform [Electronic resource]. — Access mode: https://msn.khnu.km.ua
6.  University Electronic Library. [Electronic resource]. — Access mode:.
http://lib.khnu.km.ua/asp/php_f/plage_lib.php

Lecturer: D.Sc., Professor Andrii GOROSHKO


https://www.feynmanlectures.caltech.edu/info/
https://msn.khnu.km.ua/
http://lib.khnu.km.ua/asp/php_f/p1age_lib.php

3. EXPLANATORY NOTE

The discipline "Physics"” is one of the disciplines of general training and occupies a leading place in the
training of specialists of the educational level "bachelor" under the educational and professional program
"Software Engineering".

The purpose of the discipline - formation of students’ competencies in the process of studying
phenomena and laws, acquiring skills in experimental research of physical processes, mastering methods
of obtaining and processing empirical information; study of theoretical methods of analysis of physical
phenomena, calculation procedures and algorithms, most widely used in physics.

Subject of discipline - Physical phenomena described by the simplest and at the same time the most
general laws of nature.

Tasks of the discipline - to provide students with the basics of physics, which will enable them to
navigate the flow of scientific and technical information; to form the ability to use modern means and
methods of obtaining, processing and systematizing knowledge; to form students' scientific and technical
thinking; to acquaint students with modern scientific equipment and electronic computing equipment; to
form students' scientific conduct of experimental research.

Prerequisite: Discrete Mathematics
Requisites — Computer architecture, Organization of computer networks.
According to the Standard of higher education and the educational program, the discipline must provide:

General competences - the ability to solve complex specialized tasks or practical problems of software
engineering, characterized by complexity and uncertainty of conditions, using theories and methods of
information technology.

GC1. Ability to abstract thinking, analysis and synthesis.

GC2. Ability to apply knowledge in practical situations.
Professional competences:

PC8. Ability to apply fundamental and interdisciplinary knowledge to successfully solve software
engineering tasks

PC14. Ability to algorithmic and logical thinking.
Program learning outcomes:

LO1 Analyze, purposefully search for and select information and reference resources and knowledge
necessary for solving professional tasks, taking into account modern achievements of science and
technology.

LO5. Know and apply relevant mathematical concepts, methods of domain, system and object-oriented
analysis and mathematical modeling for software development

LO8 Be able to develop a human-machine interface.

Learning outcomes. A student who has successfully completed the study of the discipline must: skillfully
use the modern scientific apparatus of educational and scientific and technical information; scientific
literature; formulate the goal, task and justify the method of experimental research; draw up diagrams of
the experimental setup; to solve the problem by different methods; establish logical connections between
phenomena and processes; interpret research results using graphs, charts and tables; analyze, summarize
the results of experimental research; solve complex tasks related to future professional activity; apply the
laws of physics to solve practical problems.



4. COURSE CREDIT STRUCTURE
The number of hours allocated to:

Topic name lecture practical SRS Together
S training
1. Fundamentals of classical mechanics and relativistic 2 6 2 14
mechanics
2. Fundamentals of molecular physics and thermodynamics 2 6 2 14
3. Electrostatics, electric current 2 2 2 12
4. Magnetism. Electromagnetic induction 2 4 2 12
5. Oscillations and waves 2 6 2 12
6. Optics 2 6 2 12
7. Quantum nature of radiation. Atomics 2 2 2 12
8. Elements of quantum mechanics, statistics and solid state 2 2 2 12
physics
9. Physics of the atomic nucleus and elementary particles 1 1 12
Total hours per semester 17 34 17 112
5. COURSE PROGRAM
5.1. Content of lectures
hﬁ%g;i List of topics of lectures, their annotations nﬂ?nut)r:’r

Fundamentals of classical mechanics and relativistic mechanics.

The subject of physics. The subject of mechanics. Kinematics, dynamics and
statics. Newton's laws. Inertia forces. Law of conservation of momentum. Jet
motion. Forces in nature. The law of universal gravitation. Gravitational field.
Lorentz transformation and elements of the special theory of relativity. JIit.: [1]
¢.50-67; [2] cTr14-21, ¢.42-46; [3] c.16-19. ¢.71-76; [2] c.21-36; [3] ¢.19-27.

Fundamentals of molecular physics and thermodynamics

Experimental laws of ideal gases, isoprocesses. Basic equation of molecular

kinetic theory. Transference phenomena. Thermal conductivity, diffusion,
2 viscosity. Internal energy of an ideal gas. Laws of thermodynamics. Heat 2
capacity. Mayer's and Poisson's equations. Heat engines and refrigerating
machines. Carnot cycle. JIit.: [1] ¢.109-113, ¢c.115-119, ¢.122-146; [2] ¢.73-85;
[3] c.66-77 [1] c.168-192; [2] ¢.88-102; [3] ¢.77-90.
Electrostatics, electric current
Coulomb's law. Electric field. Electrostatic field strength. Lit.: [1], pp. 202-216;
[2], pp. 128-152. Electric current, Ohm's and Joule-Lenz's laws. Kirchhoff's
rules. Electric current in liquids, gases, vacuum. AC. Active and reactive
consumers. Jlit.: [1], c.217-224, [2], c.154-177, [4] c.123-143.



Lecture
number

List of topics of lectures, their annotations

Magnetism. Electromagnetic induction

Magnetic field. Flux, magnetic field strength. Magnetic permeability. Biot-
Savard-Laplace law. Lit.: [1] pp. 233-245; [2] pp. 176-188, pp. 186-188; [4] pp.
144-171. The Ostrogradsky-Gauss theorem. Electromagnetic induction.
Faraday's law. Foucault currents. JIit.: [2], ¢.193-212; [4], ¢.171-180.

Oscillations and waves

Differential equation of harmonic oscillations. Spring physical and
mathematical pendulums. Lit.: [1] pp. 77-80; [2] pp. 219-240; [4] pp. 25-38.
Wave processes. The traveling wave equation. Wave length, wave number.
Phase speed. Dispersion of waves. Group speed. Wave packet. Interference of
waves. Standing waves. Jlit.: [1], ¢.80-84; [2], ¢.243-258; [4] ¢.180-192.

Optics

Elements of geometric optics. Total internal reflection of light. Huygens'
principle. Coherence of light waves. Interference in thin films. Lit.: [1], pp.
287-294; [2] pp. 261-263, 271-284. Diffraction of light. The Huygens-Fresnel
principle. Fresnel zone method. Fraunhofer diffraction on one slit and on a
diffraction grating. Dispersion of light. Polarization of light and use in
computing. Jlit.: [1], ¢.294-305; [2], ¢.285-316.

Quantum nature of radiation. Atomics

Thermal radiation. Absolutely black body. Laws of Kirchhoff, Stefan-
Boltzmann, Wien. Photo effect. Einstein's equation. Lit.: [1], pp. 306-316; [2],
pp. 317-330; [4] pp. 261-268. Atom models. Bohr's postulates. Bohr's theory
for the hydrogen atom. Experiments of Frank and Hertz. Jlit.: [1], ¢.361-378;
[2], c.334-341.

Elements of quantum mechanics, statistics and solid state physics
Hypothesis of Louis de Broglie. Heisenberg uncertainty ratio. Wave function.
Schrodinger's equation. A particle in a potential well. Elements of solid state
physics. Energy zones. Jlit.: [1], ¢.378-413; [2] ¢.341-353, 385-392, 401-405

Physics of the atomic nucleus and elementary particles

The charge, size and mass of an atomic nucleus. Mass and charge number. Core
composition. Nucleons. Mass defect and nuclear binding energy. Radioactive
radiation and its types. Law of radioactive decay. Nuclear reactions. Nuclear
fission reactions. JIit.: [1], c.424-484; [2], ¢.407-447.

Total hours per semester

Hours
number

17



No
slp

10

11
12

13

14

15

16
17

5.2 Content of laboratory works and practical classes

Topics of laboratory works

Study of measuring devices and determination of the density of bodies of the
correct geometric shape [3, part. 1, pp. 1-16]

Studying the laws of translational motion dynamics on Atwood's machine [3, part.

1, pp. 17-23]

Study of the rotational motion of a rigid body using Oberbeck's pendulum [3, part
1, pp. 17-23]

Determination of the coefficient of surface tension of a liquid by the method of
raising liquid in capillaries. Lit.: [3], part. 1

Determination of the ratio of specific heat capacities of gas by the method of
adiabatic expansion (Clément-Desormes method) [3, part. 1, Art. 51-56]

Determination of the viscosity coefficient of the liquid by the Stokes method [3,
part 1, pp. 47-50]

Determination of the electrical capacity of capacitors by the method of periodic
charging and discharging [4, part 2, Art. 3-5]

Determination of the horizontal component of the intensity of the Earth's
magnetic field [4, part 2, pp. 18-21]

Determination of the relative magnetic permeability of magnets [4, ch. 2, pp. 22-
25]

Determination of the moment of inertia of the body by the method of torsional
oscillations [5, part 3, pp. 3-6]

Study of Lisage figures on an oscilloscope [5, part. 3, pp. 12-19]

Determination of the speed of sound in air by the resonance method [5, part 3, pp.
27-32]

Determination of the radius of curvature of the lens using light interference
(Newton's ring) [5, part 3, pp. 40-43]

Determination of the concentration of the solution using the ABBE refractometer
[5, part. 3, pp. 33-36]

Determining the concentration of sugar solution using a polarimeter [5, part 3, pp.
37-39]

Definition of the constant in the Stefan-Boltzmann law [5, part. 3, pp. 64-69]
Semiconductor diode research [6, part 4, pp. 14-22]

Total hours per semester

Number
of hours

2

34



5.3 Content of practical classes

No . . Number
Topic of practical classes
s/p of hours
1 Kinematics Kinematics of translational movement. Kinematics of rotary motion. 5

Uniform movement of a material point in a circle.

Dynamics Dynamics of translational movement. Law of conservation of momentum.
2 | Dynamics of rotary motion. Newton's second law for rotational motion. Moment of 2
impulse. The law of conservation of momentum. Forces in mechanics.

Molecular kinetic theory and thermodynamics. Molecular kinetic theory and
thermodynamics. Isoprocesses. Equation of state. Basic equation of molecular kinetic

3 | theory. Internal energy of an ideal gas system. The work done by the gas during 2
expansion. The first principle of thermodynamics. Carnot cycle. Entropy and free
energy. Calculation of the entropy of an ideal gas.

Electrostatics and direct current Electric charge. Law of conservation of electric
charge. Coulomb's law. Electric field and its intensity. Electrical capacity. Capacitors.

4 Capacitor batteries. Joule-Lenz law. Ohm's law for a homogeneous and non- 2
homogeneous section of a circle and a closed circle. Kirchhoff's laws.

5 Magnetism Mggpetic fi_eld. Ampere's law. Lorentz force. Faraday's law for 5
electromagnetic induction.

5 Oscillations and waves Mechanical harmonic oscillations. Spring physical and 9

mathematical pendulums. The wave equation.

Optics Basic laws of optics. Elements of geometric optics. Interference and
7 | diffraction of light. Principles of collection and use of optical, electrical and magnetic 2
signals for building a human-machine interface.

Radiation. Elements of atomic physics. Thermal radiation. Absolutely black body.
Kirchhoff's, Stefan-Boltzmann's laws. Energy distribution in the spectrum of an
8 | absolutely black body. Wine's laws. The photo effect and Einstein's equation. Atom 2
models. Rutherford's experiments. Planetary model of the atom. Bohr's postulates.
Bohr's theory for the hydrogen atom.
Fundamentals of quantum physics Louis de Broglie hypothesis. Heisenberg
uncertainty ratio. Wave function. Schrodinger's equation. The charge, size and mass
of an atomic nucleus. Radioactive radiation and its types. Law of radioactive decay.
Nuclear reactions.

Total hours per semester 17

5.4 Content of independent (individual) work

The independent work of full-time students consists in the systematic processing of program
material, preparation for the performance and defense of laboratory work, testing of theoretical material,
performance of individual tasks, etc.

Individual tasks consist in solving problems. Methodical guidelines and task options are placed in
a modular environment. Access: https://msn.khmnu.edu.ua/course/view.php?id=7148



https://msn.khmnu.edu.ua/course/view.php?id=7148
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Topic 1
Labs 1-

Content of independent work
of hours

Elaboration of lecture material, preparation for lab No. 1, 2 and practical class No. 1 7
Elaboration of lecture material, preparation for lab No. 3 and practical class No. 1

Elaboration of lecture material, preparation for lab No. 4, 5 and practical class No. 2
Elaboration of lecture material, preparation for lab No. 6 and practical class No. 2
Elaboration of lecture material, preparation for lab No. 7 and practical lesson No. 3

Elaboration of lecture material, preparation for lab No. 7 and practical lesson No. 3
Elaboration of lecture material, preparation for lab No. 8 and practical lesson No. 4

Elaboration of lecture material, preparation for lab No. 9 and practical class No. 4
Elaboration of lecture material, preparation for lab No. 10 and practical class No. 5

Elaboration of lecture material, preparation for lab No. 11, 12 and practical class 5
Elaboration of lecture material, preparation for lab No. 13, 14 and practical lesson 6
Elaboration of lecture material, preparation for lab No. 15 and practical class No. 6
Elaboration of lecture material, preparation for lab No. 16 and practical class No. 7
Elaboration of lecture material, preparation for lab No. 16 and practical class No. 7
Elaboration of lecture material, preparation for lab No. 17 and practical class No. 8
Elaboration of lecture material, preparation for lab No. 17 and practical class No. 8
Elaboration of lecture material, preparation for practical class No. 9

Total hours per semester 112
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5.5 Tasks for current control of students' knowledge and skills

The main questions submitted to the defense of laboratory works

Task content

1. Formulate and write down Newton's law for rectilinear translational and rotational movements.
2. Define the moment of force, moment of inertia, linear and angular acceleration. Derive the
relationship between linear and angular acceleration.

3. How to calculate the tension force of the thread of the Atwood machine in the case of
uniformly accelerated motion of the system of bodies?

4. How to calculate the magnitude and direction of the pressure force on the axis of the block
during uniform and uniformly accelerated movements of the system of bodies?

5. What is the moment of force? How to determine its direction and numerical value. What are
the units of moment of force?

6. Derive the formula for calculating the tension force of the thread during the uniformly
accelerated movement of the weight of the Oberbeck pendulum.

7. Moment of inertia of bodies of regular geometric shape.

8. Derive the formula for calculating the moment of inertia of the Oberbeck pendulum without
taking into account frictional forces and taking into account these forces.



Topic 2
Labs 4-

Topic 3
Lab 7

Topic 4
Labs
8,9

Topic5
Labs 10-
12

Topic 6
Labs
13-16

Topic 1
Lab 17

1. Why do gas heat capacities depend on heating methods and conditions?

2. What happens to the internal energy of a gas during an adiabatic process?

3. How does the gas temperature change during an adiabatic process?

4. Why is the manometer of the device filled with water, not mercury?

5. Why are the heat capacities of gas equal during isothermal and adiabatic processes?

1. How do conductors behave in an electric field?

2. What is the intensity of the electric field inside the conductor?

3. What is called the electrical capacity of a separated conductor; mutual capacitance of
conductors?

4. What are capacitors and the capacitance of capacitors?

5. Derive the total electric capacity of the capacitor battery in parallel and series connection.

6. Using the Ostrogradskyi-Gauss theorem, derive the capacitance of a flat capacitor.

7. Derive the formula for the energy of the electric field in a flat capacitor.
1
2

. Formulate and write down the law of Biot-Savard-Laplace.

. Derive the expression of the magnetic field intensity in the center of the circular current.

. Derive the expression for the intensity of the magnetic field of a rectilinear conductor with
current.

4. Why should the deflection angles of the arrow be measured for the two directions of this
current at the same current value?

1. What physical phenomenon is studied in this work?

2. Derive the equation of the resulting trajectory when composing mutually perpendicular
oscillations with the same periods.

3. When will the resulting trajectory be a circle?

4. In which case will the resulting motion take place along an ellipse in a counterclockwise
direction?

5. What are Lisage figures? How to get them on the oscilloscope screen?

6. Derive the equation of one of the Lisage figures.

7. How to determine the frequency of oscillations from the observation of Lisage figures?
8. How to achieve the addition of mutually perpendicular light vibrations?

9. What is the moment of inertia of a material point relative to the axis of rotation?

10. What is the moment of inertia of a body relative to the axis of rotation?

11. Formulate Steiner's theorem.

12. Why is the period of oscillations of physical and mathematical pendulums equal? What is the
period of torsional oscillations?

13. What is harmonic oscillation?

14. Under what conditions will the oscillations of a physical pendulum be harmonic?

15. Define the period, frequency, amplitude and phase of oscillations.

1. What is light interference and what conditions are necessary for its observation?

2. How are Newton's rings formed? Derive the formula for the radius of the mth ring in reflected
and transmitted light.

3. Why is "min™ visible in reflected light and "max" in transmitted light in the center of Newton's setup?
4. Derive the conditions for interference maxima and minima in reflected and transmitted light
during interference in thin films.

5. What are bands of equal slope and equal thickness called?

1. Define the main characteristics of radiation.

2. A perfectly reflective body and a completely black body receive the same amount of light
energy. What was the difference in the energies given off by these bodies and in the mechanism
of energy transfer?

3. Derive the Stefan-Boltzmann law.

4. What are the limits of temperature measurement by an optical pyrometer?

w



6. TEACHING METHODS

The discipline learning process is based on the use of classical and modern technologies, in
particular: lectures (using methods of problem-based learning and visualization); practical classes (using
information technologies and workshops); laboratory work (with the use of real educational stands and
virtual stands); independent work (individual tasks) and have the goal of students mastering physical
terminology and acquiring practical skills in applying physical laws to solve educational and professional
problems.

7. ASSESSMENT FORMS AND METHODS

Control over learning material is carried out on the basis of current control. When evaluating
students' knowledge, various means of control are implemented, in particular, current control (processing
of theoretical material), test tasks, control works. Intermediate control, which consists in checking the
knowledge of students on topics, is carried out in the form of test tasks.

The grades received by the student during the current, intermediate control are not transferred.

Each type of work is evaluated on a four-point scale. The final grade for the semester is issued
taking into account all the grades received by the student for the semester and the results of the
assessment. Weighting factors vary depending on the structure of the discipline.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade is
defined as a weighted average of all types of academic work completed and passed positively, taking into
account the weighting factors. A student who scored a positive weighted average score for the current
work and did not pass the final test is considered to have failed. When assessing students' knowledge,
various means of control are carried out, in particular, current control is carried out during practical classes,
taking into account different types of work. Independent and individual work is monitored separately.

The student must make up the missed practical session within the deadline set by the teacher.
During the semester, the student must receive at least 4 grades in practical classes.

When evaluating students' knowledge, the teacher is guided by the following criteria.

The grade "excellent” is given to the student for deep and complete mastery of the content of the
educational material in which he can easily navigate, conceptual apparatus, for the ability to connect
theory with practice, solve practical tasks, express and justify his judgments and constructive decisions.
An excellent assessment implies a competent, logical presentation of the answer (both orally and in
writing), high-quality external design.

A student receives a grade of "good" for complete assimilation of the educational material, mastery
of the conceptual apparatus, orientation in the studied material, conscious use of knowledge to solve
practical tasks, competent presentation of the answer, but there were individual inaccuracies (errors) in the
content and form of the answer, vague formulations of regularities etc. The student's answer should be
based on independent thinking.

A "satisfactory” grade is awarded to a student who has demonstrated knowledge of the main
curriculum material to the extent necessary for further study and practical work in a profession that copes
with the implementation of practical tasks provided for by the program.

A student deserves a "satisfactory" grade for incomplete mastery of the program material.

The grade "unsatisfactory™ is given when the student has scattered, unsystematic knowledge, does
not know how to distinguish the main and secondary, makes mistakes in defining concepts, distorts their
meaning, presents the material chaotically and uncertainly, cannot use knowledge in solving practical tasks.

Based on the results of the current control, a final semester grade is issued.

Structuring the course by types of work and assessing learning outcomes
for full-time students in the semester according to weighing coefficients

. ) Independent,
Auditory work: lectures, laboratory classes, control measures individual work Semester control
Laboratory work Tests Homeworks exam
0,2 0,2 0,2 04




The final semester grade according to the national scale and the ECTS scale is set in an
automated mode after entering all grades into the electronic journal. At the same time, according to the
national scale, "credited” is indicated , and according to the ECTS scale, the letter designation of the
grade corresponding to the number of points scored by the student.

Correspondence of the national and ECTS grading scales

ECTS | Institutional | Institutional -
grade | score scale grade Assessment criteria
A 4.75-5 00 5 Excellent — deep and complete mastery of educational material and
' ' demonstrating relevant skills and abilities.
B 4,25-4,74 4 < |Good —complete knowledge of the material with a few minor errors.
C 3,75-4,24 4 & [Good — correct answer in general with two to three significant errors.
D 3.95-3.74 3 & |[Satisfactory — incomplete mastery of the program material but
’ ’ sufficient for practical activities in the professional field.
E 3.00-3.24 3 Satisfactory — incomplete mastery of the program material that
' ' meets the minimum assessment criteria.
) Unsatisfactory — unsystematic knowledge and inability to continue
FX 2,00-2,99 2 & |[studies without additional knowledge of the course.
'S - - . .
L (Unsatisfactory — serious further work is needed and the course is to
F 0,00-1,99 2 be retaken.

sciences.

8. QUESTIONS FOR STUDENTS’ SELF-CONTROL
1. Introduction, subject of physics. Achievements of physics, achievements and connection with other

2. Kinematics of translational motion of a material point. Path and movement. Speed and acceleration.
3. Curvilinear movement. Tangential and normal acceleration. Full acceleration.
4. Kinematics of rotary motion. Angle of rotation, angular velocity and angular acceleration.

(62}

. Dynamics of translational movement. Laws of translational motion dynamics, mass, force, momentum.

6. The law of conservation of momentum of a closed system.

7. Forces of friction, elasticity, gravity, weight.

8. Energy, work, power. Kinetic energy. Potential energy. Law of conservation of energy.

9. Absolutely elastic and absolutely inelastic impact.

10. Moment of strength. Moment of inertia. The main equation of the dynamics of rotational motion.
11. Kinetic energy of a rotating body.
12. Moment of momentum. The law of conservation of momentum.
13. Experimental laws of ideal gases. Isoprocesses.

14. Mendeleev-Clapeyron equation.
15. The basic equation of the molecular kinetic theory.

16. Barometric formula.

17. Average length of free run.

18. Transfer phenomena.

19. Internal energy of an ideal gas.
20. The 1st law of thermodynamics.
21. Work of a gas when the volume changes. Application of the 1st law of thermodynamics to isoprocesses.
22. Heat capacity. Mayer's equation.
23. Adiabatic process. Poisson's equation.

24. Cycles. Work with circular processes. K.k.d.

25. Real gases.

28. Electric charge. Law of conservation of electric charge.
29. Coulomb's law. electric field strength. The principle of superposition.




30. Flow of the electrostatic field intensity vector. The Ostrogradsky-Gauss theorem.
C1. Using the Ostrogradsky-Gauss theorem

32. Work on charge movement in an electric field.

33. Potential and potential difference.

34. Relationship between power and energy characteristics of an electric field.
35. Electrical capacity. Capacitance of a flat capacitor.

36. Connecting capacitors. 37. Electric field energy.

38. Electric current. Its characteristics, conditions of existence. emf

39. Ohm's and Joule-Lenz's laws in integral and differential forms.

40. Series and parallel connection of conductors.

41. Kirchhoff's laws.

42. Magnetic field, magnetic induction. Biot-Savard-Laplace law.

43. Application of Biot-Savard-Laplace law to direct and circular current.

44, The law of full current (circulation of the magnetic induction vector) and its application for calculating the
field of a solenoid and a toroid.

45. Ampere's law. Lorentz force. Movement of charged particles in a magnetic field.
46. Hall effect.

47. Magnetic flux.

48. Work on moving a conductor and circuit with a current in a magnetic field.
49. Electromagnetic induction. Faraday's law.

50. The phenomenon of self-induction. Inductance.

51. Magnetic field energy.

52. Magnetic field in matter.

53. Magnets.

54. Harmonic oscillations and their characteristics. Differential equation of harmonic oscillations.
55. Mechanical harmonic oscillations.

56. Spring, physical and mathematical pendulum.

57. Electric oscillating circuit.

58. Energy of harmonic oscillations.

59. Addition of harmonic oscillations of the same direction.

60. Addition of mutually perpendicular oscillations.

61. Attenuating oscillations.

62. Forced fluctuations.

63. Wave processes. Longitudinal and transverse waves.

64. The traveling wave equation. Wave length and wave number.

65. Phase velocity, group velocity, wave energy.

66. Interference of waves, coherence.

67. Formation of a standing wave. Standing wave equation and its analysis.

68. Electromagnetic waves.

67. Laws of geometric optics. Full internal reflection.

68. Interference of light. Coherence. Calculation of the interference pattern from 2 coherent sources.
69. Interference in thin films.

70. Huygens-Fresnel principle. Fresnel zone method.

71. Diffraction on a round hole.

72. Fraunhofer diffraction on one slit. Diffraction grating.

73. Natural and polarized light. Brewster's Law, Malus' Law.

74. Double refraction.

75. Thermal radiation. Its characteristics. completely black body. Kirchhoff's law.
76. Stefan-Boltzmann law. Wine's laws.

77. Planck's law. Energy distribution in the spectrum of an absolutely black body.
78. Photo effect. Einstein's equation for the external photoeffect.

79. Mass and momentum of a photon. Light pressure.

80. Models of the atom. Rutherford's experiments.

81. Bohr's postulates.

82. Bohr's theory for the hydrogen atom.

83. Serial regularities in the spectrum of hydrogen radiation.

84. Louis de Broglie's hypothesis and formula. Heisenberg uncertainty ratio.

85. Wave function. Schrédinger's equation.



86. Application of the Schrodinger equation for a particle in a "potential well".

87. Energy zones.

88. Conductors and dielectrics from the point of view of the band theory of solids.

89. Intrinsic and impurity conductivity of semiconductors.

90. Contact of n-type and p-type conductors.

91. Diod.

92. Charge, size and mass of an atomic nucleus. Core structure. Mass defect and nuclear binding energy.
93. Radioactivity. Law of radioactive decay.

94. Nuclear reactions.

95. Elementary particles and

9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline "Physics™ is fully and in sufficient quantity provided with
the necessary educational and methodical literature.

10. RECOMMENDED LITERATURE

Main

1. Serway, Raymond A., and John W. Jewett. Physics for scientists and engineers. Cengage learning,
2018.

2. Serway, Raymond A., and John W. Jewett. Physics for Scientists and Engineers, Volume 2.
Cengage Learning, 2021.

3. Young, Hugh D., Roger A. Freedman, and Albert Lewis Ford. University physics with modern
physics. New York: Pearson, 2014.

4. Halliday, David, Robert Resnick, and Jearl Walker. Fundamentals of physics. John Wiley & Sons,
2013.

5. The Feynman Lectures on Physics New Millennium Edition.
https://www.feynmanlectures.caltech.edu/info/

Auxiliary

6. Walker, Jearl D. Fundamentals of physics extended. Wiley, 2010.

7. David J. Griths. Instructor’s Solution Manual Introduction to Electrodynamics Fourth Edition.
2014

8. David J. Griffiths And Darrell F. Schroeter. Introduction to Quantum Mechanics. Third edition.
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