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PI3UKA

Tun pucHUIIiHA O00B’sa3K0Ba

OcBiTHili piBeHb [Mepmuii (bakamaBpChKUiA)
MoBa BUKJIagaHHA VYkpainceka, AHITiChKa
Cemectp Tperiit

Kinbkicts kpeautiB ECTS 6

®opmu 3100yTTH OCBiTH Ouna (neHHa)

PesyiabTaTn HaByaHHs. CTyJIeHT, SKAN YCHIIIHO 3aBEepIIMB BUBYCHHS AMCLUUIUIIHU, Ma€: AHali3yBaTH,
LUJIECIIPSIMOBAHO ITyKaTH 1 BUOWpATH HEOOXiIHI IS BUpIIEHHS NMpodeciiiHuX 3aBIaHb iH(OpMaIiiHO-
JIOBITHUKOBI pPeCypcH 1 3HaHHS 3 YpaxyBaHHSM CY4YacHHMX JOCSTHEHb HAyKH 1 TeXHIKM. 3HaTu i
3aCTOCOBYBAaTH BIIMOBIIHI MaTeMaTUYHI TOHSITTS, METOJM JOMEHHOTO, CHCTEMHOTO 1 00’€KTHO-
OpIEHTOBAHOTO aHATi3y Ta MAaTEeMAaTUYHOTO MOJCITIOBAHHS JJII PO3POOKH IMPOTPaMHOTO 3a0e3reucHHS.
Bwmitu po3po0ristTi  AroAMHO-MAIMHHUK iHTepdeiic. Bwmino kopucmysamucs cydacHUM HayKOBUM
arapaToM HaBYaJIbHOI 1 HAyKOBO-TE€XHIYHOI iH(opMaIlii; HayKOBOIO JIITEPaTypoOIO; (opmynosamu METY,
3aBIaHHs 1 OOIPYHTYBaTH METOJl CKCIIEPUMEHTAJILHOTO  JOCHIDKEHHS;  CcKIadamu  CXEMH
eKCTIEPUMEHTAIBHOT YCTAHOBKH.

IpepexBizuTn: Matematn4nuii anami3
KopexsBizuTn —Opranizaiist KOMII FOTEPHUX MEPEK.

3micT HaBuaabHOi aucHumIinu. Kinemarmka i quHamika kiacudHoi MexaHiku. PoGorta Ta eHepris.

OcHoBu Teopii BimHOCHOCTI. MonekynsapHa ¢izuku. TepmoanHamika. ElekTpudHe Mmosie Ta eJIeKTPUIHHMA

CTpyM. MaruiTHe moie Ta eleKTpoMarHiTHa iHaykuis. KonmwBamas 1 xBwmi. ['eomeTpuyHa omnTHka.

XBunboBa ontuka. KsaHToBi sBuma. KopmyckynspHO-XBHUIBOBUH Jyalli3M BJIacTUBOCTEH Marepii.

HaniBnpoBigHMKOBI sIBUILIA B KOHTaKTax. AnepHa ¢isuka. EnemeHTapH1 YaCTUHKH.

3anjiaHoBaHa HaBYAJbHA JisUIbHiCTB: nekiii — 17 rox., maboparopHi 3aHATTA - 34 roA., MPaKTHYHI

3aHATTA - 17 roj., camocTiiiHa pobota — 112 rox., pazom — 180 ron

®opmu (MeTOAH) HABYAHHS: JIEKIIIi (3 BUKOPUCTAaHHSAM METO/IIB MPOOJIEMHOT0 HaBUaHHS 1 Bi3yasizailii);

nabopaTopHi poOOTH (3 BHUKOPUCTAHHAM METOMIB KOMII FOTEPHOTO MOJEIIOBAHHS, MPAKTHUKYMIB 1

(b13MYHMX MPUIIAAIB), TPAKTUYHI POOOTH, caMOCTiiHa poOoTa (1HIUBIAyalbHI 3aBJJaHHS).

®opMHu OUIHIOBAHHSl Pe3yJbTATIB HABYAHHSA. 3aXUCT J1aOpaTOPHUX poOIT; KOHTPOJBHI poOOTH,

MUCbMOBE ONUTYBaHH: (TECTyBaHHA).

Buj ceMmecTpoBOro KOHTPOJIIO: ICIIUT.

HaguauabHi pecypen:

1. Bettini, A. (2016). A Course in Classical Physics 1—Mechanics. Springer International Publishing. -
588p.
2.Han, F. (2017). Modern Course In University Physics, A: Optics, Thermal Physics, Modern Physics.

World Scientific Publishing Company. -668p.

3. M.O. l'anymaxk. Kypc ¢izuku: nmiapydnuk y Tpbox kHurax. Ka. 1. Mexanika. Monekyinsipaa ¢izuka i
TepMoiuHamika. IBano-®pankisesk, [DHTYHI, 2017. — 428 c.

4. M.O. I'anymak, O.€.®@enopos. Ku. 2. Kypc ¢izuku: nigpydHuk y TppoX KHUrax.EmekrpoMarHeTusm.
IBano-®pankiscrk, IDHTYHI, 2016. — 405 c.

5. M.O. l'anymak. Ku. 3. Kypc ¢izuku: niapydyHuk y Tpbox kHurax. Onrtuka. KBanToBa Ta aromHa
¢izuka. IBano-®pankisebk, IDHTYHI', 2019. — 295 c.

6. P. JI. Benrpenosuu, ®izuka: migpyd. mias cryaentie BH3 / P. JI. BenrpenoBuu, M. O. Cracuk. -

Yepnisui : Hpyk Apt, 2017. - 735 ¢

Enextponna 6i6mioreka yHiBepcutety. Joctym g0 pecypey: http://library.khmnu.edu.ua

Penosurapiit XHVY :https://elar. khmnu.edu.ua/home
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3. HOACHIOBAJIBHA 3AITMCKA

Juctumnina «®i3uka» € OJHIEI 13 JUCHMIUIIH 3arajibHOi IMiJITOTOBKM 1 3aiiMae MpOBIAHE MicIe y
miAroToBHi (axiBLiB OCBITHBOTO piBHS «0OakaiaBp» 3a OCBITHBO-TpodeciiiHol0 mporpamoro «lHxeHepis
MIPOrPaMHOTO 3a0€3ICUCHHS.

IIpepekBizuTu: MareMaTnyHuil aHaTI3
KopexBizuTu —Opranizaiiis KOMIT FOTEPHUX MEPEXK.

Meta aucuMIuIing - GOpMyBaHHsS y CTYJICHTIB KOMIIETEHIIH B TpOIECI BUBYCHHS SIBHII 1 3aKOHIB,
HAOyTTS HABUYOK €KCIEPUMEHTAIBHOTO TOCTIKEHHS (PI3MUHUX MPOIIECiB, OCBOEHHS METO/IIB OTPUMAaHHS
Ta O0O0poOKHM emmipu4yHOi iH(OpMaIlii; BUBUEHHS TEOPETUYHMX METOJIB aHami3y (I3UWYHUX SBUII,
PO3PaXyHKOBHX MPOIEAYP 1 ATOPUTMIB, HAHOUIBIT MIUPOKO 3aCTOCOBYIOTHCS Y (Di3HIIi.

Mpeamer nucuumiainu. Qi3uvHI SBUINA, IO OMUCYIOTHCS HANMPOCTINIMMHU 1 pa3oM 3 TUM HaHOLIBII
3araJbHUMH 3aKOHAMH ITPUPOIH.

3aBaannsa qucuuiting. Hagatu cryaentaM ocHOBHU 3 (Pi3UKH, IO AACTh iM MOKIIUBICTh OPIEHTYBATHUChH Y
MOTOIIl HAyKOBOI Ta TexHI4HOI iH(opMarlii; chopMyBaTu yMiHHS KOPUCTYBAaTHCh Cy4aCHHMH 3aco0aMu i
METOJIaMU OJIep>KaHHs, 0OpoOKHU 1 cucTeMaTH3alii 3HaHb; CHOPMyBaTH y CTYACHTIB HayKOBE TEXHIUHE
MUCJICHHSI, 03HAHOMHTH CTYJICHTIB 3 CY4acCHOIO HAyYKOBOIO arapaTryporo i eJIeKTPOHHO-00YUCITIOBAITBHOIO
TEXHIKOI0; CHOPMYBATH Y CTYJICHTIB HAYKOBE MTPOBEICHHS CKCIIEPUMEHTAIBHUX JTOCIIIKCHb.

BigmoBimao no Cmaunoapmy euwioi oceéimu Ta OCBITHBROI TPOTpaMHu AWCIHILIIHA CIPHUSE
3a0€e3IeUYeHHIO:
KOMRemenmuocmei:

3K1. 3natHicTh 10 aOCTPaKTHOTO MHUCIICHHS, aHAJI3y Ta CHHTE3Y.
3K2. 31aTHicTh 3aCTOCOBYBAaTH 3HAHHS Y IPAKTUUHUX CUTYaIlIsIX.

OKS8. 3patHicTh 3acTOCOBYBaTH (yHAaMEHTalbHI 1 MDKAUCUMIUIIHAPHI 3HAHHA JUIS  YCIHIIIHOTO
PO3B’s3aHHS 3aBJaHb 1HXKEHEPIi IPOrpaMHOro 3a0e3MeyYeHHs .

O®K14. 3naTHICTH 10 aNTOPUTMIYHOTO Ta JOT1YHOTO MUCIICHHS.
nPOZPAMHUX pe3yTIbmMamie HAGYAHHA

I[IPH1 AmnanizyBatu, LIeCHpsIMOBAHO IIyKaTH 1 BHOMpaTH HEOOXiTHI A BUPILIEHHS NpodeciiHuX
3aB/aHb 1H(QOPMAIIITHO-IOBIIHUKOBI PECypCH 1 3HAHHS 3 ypaxXyBaHHSM Cy4YaCHUX JIOCSITHEHb HAyKH 1
TEXHIKH.

[TPHS 3naTtu i1 3acTocoBYBaTH BIANOBIAHI MaTeMaTHYHI MOHSITTS, METOAU JAOMEHHOTO, CHCTEMHOIO 1
00’€KTHO-OPIEHTOBAHOIO aHaNI3y Ta MaTeMAaTUYHOTO MOJENIOBAHHS JUIsl pO3pOOKH  IPOrpaMHOro
3a0€e3IeueHH .

[TPH8 BMiTH po3po0isiTi JII0JUHO-MAIIUHHUN 1HTEepdeiic.

PesyabTaTn HaByaHHs. CTyJIeHT, SKUH YCHIIIHO 3aBEepIIMB BUBYEHHS AMCLUUIUIIHU, Ma€: AHali3yBaTH,
LIJIECTIPSMOBAHO IIIyKaTH 1 BUOMpATH HEOOXiJHI s BUpILIeHHs NpodeciiHuX 3aBaaHb 1H(OpMaliiHo-
JIOBITHUKOBI PECYypcH 1 3HaHHSA 3 YpaxyBaHHSAM CY4YacHHMX JOCSTHEHb HAyKM 1 TeXHIKM. 3HaTu i
3aCTOCOBYBAaTH BIIMOBIIHI MaTeMaTHYHI TOHSTTS, METOJM JTOMEHHOTO, CHCTEMHOTO 1 00’€KTHO-
OpIEHTOBAHOTO aHaJi3y Ta MAaTEMAaTUYHOTO MOJIENIOBAHHS JJISi PO3POOKM MPOTPaMHOrO 3a0e3MeUYeHHS.
Bwmitu po3poOnsiTi  MroAMHO-MAIIMHHUK 1HTepdeiic. Bwmino kopucmysamucy cydacHUM HayKOBUM
arapaToM HaBYaJbHOI 1 HAyKOBO-TEXHIYHOI iH(opMaIlii; HayKOBOIO JIITEPAaTypoIo; gpopmynosamu METY,
3aBAaHHSA 1  OOIPYHTYyBaTH  METOJ  C€KCIICPUMEHTAJILHOTO  JIOCHIDKEHHS, CKIa0amu  CXEMHU
€KCIIEPUMEHTAJIBHOI YCTAaHOBKH.

Ilonimuka oucyunninu Opraxizauis OCBITHBOTO MPOIECY 3 AUCHUILIIHU BIANOBIa€ BUMOTaM IMOJIOKEHb
PO OprasizaiiifHe i HaBYaJIbHO-METOANYHE 3a0€3MEeUeHHsS OCBITHBROTO MPOIIECY, OCBITHIN mMporpami Ta
HaByajgbHOMY IuIaHy. CTyaeHT 3000B’s3aHUI BiABIAYBaTH JIEKIlil, MPAaKTUYHI 3aHATTS, JIAOOPAaTOpHi



po0oTH, TOIIO, 3TiHO 3 PO3KJIAIOM, HE 3ali3HIOBATHUCS HA 3aHATTS, BHUKOHYBAaTH YCi 3aBIaHHS Ta
KOHTPOJIbHI TOYKM BinmoBinHO a0 rpacdika. [Ipomymieni nmpakTuyHi 3aHATTS 1 JabopaTopHi podoTH
CTyZICHT 3000B’s13aHHUI OMPAIFOBATH CAMOCTIHO Y TOBHOMY 00Cs31 1 Bi,I[BBiTYBaTI/I nepes BUKJIaiaueM He
Mi3HIIIe, HIXK 3a TIKACHB J10 4eproBoi arecranii. Jlo MpakTUYHHUX 3aHATH 1 JJAOOPATOPHUX POOIT CTYJCHT
Mae rImFOTyBaTI/Ic;{ 3a BIJIMOBIHOK TEMOK i1 TPOSIBIIATH AKTHBHICTb. Ha6yTT1 0c00010 3HAHHS 3
JMCHUIUTIHA a00 11 OKpeMHUX PO3IiUTiB Yy HeOpMabHIIM OCBITI 3apax0OBYIOTHCS BiAMOBIAHO 10 [TonoxeHHs
PO TOPSIIOK Tepe3apaxyBaHHs pe3yIbTaTiB HABUAHHS Ta BU3HAYCHHS akaieMidHoi piznHuii y XHY.



4. CTPYKTYPA 3AJIIKOBUX KPEJAUTIB IUCIIUIIJITHA

KinpkicTh roaun
Ha3sga Temu JIao. IIpakr.

Jlexmii
pod0oTH | 3AHATTHA

1. OcHOBM KJIaCHMYHOI MEXaHIKHM Ta PEIATUBICTCHKOI 2 6 2
MEXaHIKU

2. OCHOBM MOJIEKYJIAPHOI (i3UKH 1 TEPMOIMHAMIKA 2 6 2
3. Enextpocraruka, eIEKTPUYHHA CTPYM 2 2 2
4. Maraetusm. EnexTpomartaitHa iHIyKIis 2 4 2
5. KonuBanss 1 xBui 2 6 2
6. OnTuka 2 6 2
7. KBanTOoBa npupoaa BUNpoMiHIOBaHHA. ATOMHa (pi3uka 2 2 2
8. EleMeHTH KBaHTOBOT MEXaHIKH, CTATUCTUKH 1 (PI3UKH 2 2 2
TBEPAOIO Tijia

9. di3uKa aTOMHOTO A1pa i eNEMEHTAPHUX YaCTUHOK 1 1
Pazom 3a cemecmp 17 34 17

5. MPOT'PAMA HABYAJIBHOI JUCIUILITHHA
5.1. 3micT JekuiiHOrO Kypcy
Ilepeaik Tem Jiekuii, ix anorauii

OCHOBM KJIACHYHOI MEXaHIKHU TAa PeIATHBICTCHKOI MEXaHIKH.

[Tpenmer ¢izuku. [Ipenmer Mexaniku. KiHemaruka, TuHamika i cTaThka. 3aKOHU
Hrerotona. Cunu iHepuii. 3akoH 30epexeHHs iMiynbcy. PeakTuBHuil pyx. Cunu B
npuponi. 3akoH BceecBiTHporo TskiHHSA. ['paBitamiiine mnone. IlepeTBopeHHs
JlopeHna i eneMeHTH CreliaTbHOI Teopii BITHOCHOCTI.

OcHoBM Mos1eKyISIpHOI (Pi3MKH | TepMOAMHAMIKH

ExcniepuMeHTanbHI 3aKOHM 1€abHUX TasiB, i3ompouecd. OCHOBHE pIBHSHHS
MOJICKYJIIPHO-KIHETHYHOT ~ Teopli. fIBuma miepeHeceHHs. T erIomnpoBiIHICTD,
mudys3is, B S3KICTh. BHYTpIIIHS eHeprisl 11ealbHOro ra3zy. 3aKOHU TEePMOJUHAMIKH.
Tennoemuicts. PiBHAHHS Maiiepa, Ilyaccona. TemoBi JBUTYHH 1 XOJOAMJIBHI
mamuHu. Hukn Kapho.

EnexrocraTuka, eJ1IeKTPUYHUI CTPYM

3akon Kymnona. Enextpuune mose. HampykeHICTh €NEKTPOCTaTUYHOTO TIOJIA.
Enextpuunmii crpy™m, 3akonn Owma Tta J[Dxoymns-Jlenma. IlpaBuna Kipxroda.
Enextpuunuii cTpym B piaMHax, rasax, BakyyMi. 3MiHHUH CTpyM. AKTHBHI 1
PEaKTUBHI CIIOKHBAYI.

Cam.
podora
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K-c1B
rOANH



Ilepeuik Tem Jiekuii, ix anHoTauii

Marnerusm. EnekTtpomartiTtHa inaykuis

Maruitae none. [ToTik, Hapy»KEHICTh MAarHiTHOrO MMojis. Mar"iTHa MPOHUKHICTD.
3akon bio-Casapa-Jlammaca. Teopema Octporpaacskoro-I'aycca. EnexktpomaruiTHa
iaaykiis. 3akon @apanes. Ctpymu Dyko.

KoauBanus i xpui

HudepeHuianbHe pIBHSHHS TapMOHIYHHUX KOJHMBaHb. [IpyxuHHM GizuyHuil 1
MaTeMaTUYHUN MasTHUKH. XBUJIbOBI mporecu.. PiBHsHHS Oikydoi xBumi. [JoBxuHa
XBHJII, XBUJIbOBE unciio. Pa3zoBa mBuaKicTb. Jucnepcis XxBuib. [pyrnoBa mBUAKICTb.
XBunvoBuii maket. [urepdepeniis xBunab. CTOsU1 XBUIIL.

OnTuka

EnemenTtu reomerpuynoi ontuku. [loBHe BHYTpilIHe BinOMBaHHS cBiTia. [IpuHnumn
I'tolirenca. KorepeHTHICTh CBITJIOBUX XBWJIb. [HTepdepeHIlis B TOHKHUX IUTIBKaX.
Hudpakis ceitna. [Tpuamun [Noirenca-dpenens. Meton 300 Openens. Judpakiis
@®payHrodepa Ha oAHIN HIUIMHI 1 Ha audpakuiiHii peuntai. Jucnepcis cBiTia.
[Tonsipu3artis cBiTia Ta BUKOPUCTAHHS Y OOUMCITIOBAIbHIN TEXHILIL.

KBanToBa npupoaa BUnpomMiHioBaHHs. ATOMHa ¢i3nka

TennoBe BunpomiHioBaHHA. AGcomoTHO yopHe Tuto. 3akonu Kipxroda, Credana-
bonsimana, Bina. @otoedexr. PiBusaus Eitnmreitna. Mogem aroma. Iloctynatu
Bbopa. Teopist bopa nnst atoma Boanro. Jlochian ®@panka i [epia.

EnemeHTH KBAaHTOBOI MeXaHiKM, CTATUCTHKH i Qi3MKHM TBEepAOro Tijia

Imore3a Jlyi ne bpoiinga. CrniBBigHOImIEHHS HeBU3HaueHocTi ['eif3enOepra.
XBunboBa ¢yHkuig. PiBHsuus Hlpeninrepa. YacTuHka B MOTEHIaNbHIN sMi.
Enementu ¢izuku TBepaoro Tina. EnepreTnyni 30Hu.

®Di3nuKa aTOMHOI0 s1Pa i eJIeMEHTAPHUX YACTHHOK

3apsin, po3mip 1 mMaca atoMHOro siapa. MacoBe 1 3apsmoBe umcio. Ckian siapa.
Hyxnounu. Jlepext macu 1 eHeprist 3B 53Ky sijpa. PajnioakTuBHEe BUIIPOMIHIOBAHHS 1
Horo BuW. 3aK0H paJioaKTUBHOTO po3many. SaepHi peakiii. Peakiii niieHHs sapa.

Pazom

K-cTB
rOIUH

17



5.2 3micT 1a60paTOPHUX 3aHATH

Ne ) K-c1B
Temu 1a6opaTopHux podiT

3/n TOANH

1 BuBueHHS BHMIpIOBAIBHUX TMPHJIAAIB 1 BH3HAYEHHS TYCTHHHM TUT TPaBHIBHOI 2

reoMeTpudHoi popmu

2 BuBueHHS 3aKOHIB AMHAMIKH IMOCTYNAIBHOTO PyXy Ha MalinHi ATBya 2
BuBuenHst 06epTOBOro pyXy TBEpAOTO Tija 3a JOMOMOTor0 MasTHUKa O0epOeka 2
4 BusnaueHnHs koedillieHTa MOBEPXHEBOTO HATSTY PITUHU METOAOM MiAHSITTS PiAHHA 2

B KaIJispax.

5 BusHaueHHs BiTHOLIEHHS MUTOMUX TEIUIOEMHOCTEH Ta3y METOJOM aiabaTuyHOrO 2
posmmpenHs (Meton Kinemana-/Iezopma)

6 Busnauenns koedimienTa B s3kocTi piguan MetogoM CTokca 2

N

7 Bu3zHaueHHs €JIeKTPUYHOI EMHOCTI KOHJIEHCATOPIB METOJIOM IIEPIOIUYHOT 3aps KU
Ta PO3PSIAKU

8 BusHaueHHS TOPU30HTAIBHOI CKIIaI0BO1 HAMIPYKEHOCTI MAarHiTHOTO MO 3eMJTi 2
9 Bu3zHnaueHHs BITHOCHOT MarHiTHOI MPOHUKHOCTI MarHETHUKIB 2
10 = Bwu3sHaueHHS MOMEHTY iHEpIIii TiJla METOIOM KPYTHJIHHUX KOJHMBAHb 2
11 | Busuenns o¢iryp Jlicaxy Ha ocuuiorpadi 2
12 | BusHaueHHs LIBHJIKOCTI 3BYKY B IOBITPi METOAOM PE30HAHCY 2
13 | BusHaueHHs paziyca KpUBH3HH JIH3H 32 JOITOMOTOIO iHTEpQepeHIIii cBiTIa 2
14 | BusHaueHHs KOHIIEHTpALii po34MHY 3a Jornomororo pedpakromerpa ABBE 2
15 | Bu3HaueHHS KOHIEHTpAIll pO3YMHY I[yKpPY 3a JOIIOMOIOI0 MOJISIpUMETpa 2
16 BusnauenHs nocriiiHoi B 3akoHi Ctedana — boiapiimana 2
17 | JlocnmimkeHHs HaIiBIPOBIIHUKOBOTO Jioa 2
Pazom 34
5.3 lepestik TeM NPAKTHYHUX 3aHATH
Ne K-cTB
TeMH NPpaKTUYHHUX 3aHATH
3/m rOAUH
1 Kinematuka Kinemaruka nocrtynanbHOro pyxy. KiHemaTnka o00epTanibHOTO pyxy. 2
PiBHOMipHUI pyX MaTepiaabHOI TOUYKH 10 KOTY.
Junamika J[mHaMika MOCTYMAJBHOTO PyXy. 3aKoH 30epekeHHs iMITynbCy. JlmHamika 2

2 | obepranmpHOrO pyxy. Hpyruit 3akon HpioToHa mmsa oOeprambHOTO pyxy. MOMEHT
IMITYJIbCY. 3aKOH 30epeKeHHSI MOMEHTY iMIyJibey. CHUTH y MEeXaHilIli.



MoutekynsspHO-KIHETUYHA TEOpis Ta TepMOANHAMIKa. MOJIEKYJISIpHO-KIHETHYHA TEOPist 2
Ta TepMoauHamika. [3omporniecu. PiBHsiHHS cTaHy. OCHOBHE PIiBHSHHS MOJICKYJISIPHO-

3 | kiHeTHM4HOi Teopii. BHyTpimHsA eHepris cucremu ineanbHOro razy. PoOota, sKy
BUKOHY€ Ta3 mpH po3mmpenHi. [lepme nHavamo tepmoaunamiku. [lukn Kapwho.
EnTpormis i BitbHA eHepris. OOUUCIICHHS SHTPOITIi i/1eaTbHOTO Ta3y.

Enexrocratuka 1 mnoctiiiHmii cTpym Enextpuunmii 3apsn. 3akoH 30epexkeHHS 2
eJIeKTpuuHOro 3apsay. 3akoH Kynona. Enextpuune mone i HOro HampysKeHICTb.

4 | Enextpuuna emuicts. Konnencaropu. barapei konaencaropis. 3akon [[xoyns—JIeHma.
3akon Oma i OJHOPIAHOI Ta HEOJHOPIAHOI MINSHKMA KOJia 1 3aMKHEHOTO KoJja.
3akonu Kipxroda.

Marreru3sm MarniTHe none. 3akoH Awmmepa. Cuna Jlopenna. 3akon dapames s 2
€JIEKTPOMArHITHOT 1HTyKIIii.
6 KonuBanus 1 xBuwimi MexaHiuHi rapMoHiuHi KonuBaHHS. [lpyxuHHUMA (izuunuii 1 2

MaTeMaTUYHHUI MasSTHUKY. PIBHIHHS XBUJII.

OnTuka OcHOBHI 3aKOHM onTuKU. EnemMenTu reomerpuunoi ontuku. [HTepdepentis i 2
7 | nudpakuia cBitia. [IpuHnunu 3060py 1 BUKOPUCTAaHHS 3 ONTUYHHX, CIEKTPUYHHUX Ta
MarHiTHUX CUTHATIB 7151 TOOYIOBH JIOIMHO-MAITMHHUH 1HTEepdeiiCy.

BunpowmintoBannus. Enementn atomHoi  ¢izuku. TemnoBe BUIPOMIHIOBaHHS. 2
AbcomotHo yopHe Tino. 3akoHu Kipxroda, Credana-bonabimana. Posnoain eneprii B

8 | cmekTpi abcomoTHO YopHOro Tina. 3akoHu Bina. @otoedekt i1 piBHAHHS ElfHiuTeiina.
Mogeni atoma. Hocnigu Pesepdopna. Ilnanerapua moxnens aroma. Iloctynaru Bopa.
Teopis bopa ans atoma BoAHIO.

OcHoBu kBaHTOBOi  ¢i3uku ['imore3a Jlyi nme bpoitna.  CnoiBBiIHOIIEHHS 1
HeBu3HaueHocTel ['eitzenOepra. XsunboBa ¢yHkuis. PiBusuus Llpeninrepa. 3apsia,

9 o . . -
po3Mip 1 Maca aTOMHOro sifpa. PajnioakTuBHE BUIIPOMIHIOBaHHS 1 HOro BUIU. 3aKOH
PagloaKTUBHOTO po3many. SaepHi peakiii.

Pazom 17

5.4 3micT camocrTiiiHoi (y T.4. iHAUBiAYyaJBLHOI) podoTH

CamocrTiiiHa poOoTa CTyAeHTIB JeHHOi (OpMU HaBUaHHS TMOJSITae Yy CHCTEMaTUYHOMY
OIpalllOBaHHI MPOTPaMHOrO Martepiaiy, MiATOTOBLI A0 BHKOHAHHS 1 3aXUCTy J1a0OpaTOpHUX pOOIT,
TECTyBaHHs 3 TEOPETUYHOI0 MaTepialy, BAKOHAHHI 1HIUBIAyalbHUX 3aBJIaHb TOILO.

[aauBinyanbHi 3aBAaHHS TMOJATAIOTh y PO3B'A3aHHI 3a7a4. MeToIW4HI BKa3iBKM Ta BapiaHTH
3aBIaHb pPO3MiIIeHO y MOIYJIBLHOMY CEPEIOBHIILI]. Hocrym:
https://msn.khmnu.edu.ua/course/view.php?id=7148



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

10

11

12

13

14

15

16

17

3micT camociiiHoi podoTn

OmparfroBanHs JISKIIIHHOTO Martepiaiay, MiArOTOBKA 0
pobotu Ne 1,2 ta npaktraHOTO 3aHATTS Nel

OrmpairroBanHs JICKI[IHHOTO Marepiaity,

po6otu Ne 3ra mpakTuuHOTO 3aHATTS Nel

OmnpamroBaHHs JEKIIHHOTO Martepiany,

po6otu Ne4,5 Ta mpakTUIHOTO 3aHATTS 2

OmnpairroBanHs JIGKLIHHOTO MaTepiaiy,
po6otu Ne6 Ta mpaKTUIHOTO 3aHATTS 2

OmnparroBanHs JIGKIIKHOTO MaTepiaiy,
pob6otu Ne7 Ta mpakTUUHOTO 3aHATTS 3

OmnpauoBaHHs JEKIIHHOTO Martepiaiy,
po6otu Ne7 Ta mpakTUUHOTO 3aHATTS 3

OmnpauoBaHHs JEKIIHHOTO Martepiaiy,
pobotu Ne8 Ta mpakTHYHOTO 3aHATTS 4

OmnpauoBaHHs JEKIIHHOTO Martepiany,
po6otu Ne9 Ta mpakTHYHOTrO 3aHATTS 4

OmnpairoBaHHs JEKUIHHOTO Marepiaiy,
po6oTtu NelO Ta mpakTHYHOTO 3aHATTS 5

OrmpairroBanHs JIEKI[IHHOTO Martepiaiy,

[MArOTOBKA

MiArOTOBKA

MiArOTOBKA

HIATOTOBKA

[MArOTOBKA

[MiArOTOBKA

[MiArOTOBKA

HIATOTOBKA

HIATOTOBKA

po6otu Nell,12 Ta mpaKTUIHOTO 3aHATTS 5

OrmpairroBanHs JIEKI[IHHOTO Martepiaiy,

HIATOTOBKA

po6otu Nel3,14 Ta mpaKTUIHOTO 3aHATTS 6

OmnparftoBaHHs JIEKLIHHOIO MaTepiainy,
po6oTtu Nel5 Ta npakTHYHOTO 3aHATTS 6

OmnparfroBanHs JIEKLIHHOIO MaTepiainy,
po6oTtu Nel6 Ta mpakTUYHOTO 3aHATTS 7

OmnparftoBanHs JIEKLIIHHOIO MaTepiainy,
po6oTtu Nel6 Ta mpakTUYHOTO 3aHATTS 7

OmnpauoBaHHs JEKUIHHOTO Marepiaiy,
po6oTtu Nel7 Ta mpakTUIHOTO 3aHATTS 8

OmnpaioBaHHs JEKUIHHOTO Marepiaiy,
po6otu Nel7 Ta mpakTUYHOTO 3aHATTS 8

MArOTOBKA

MArOTOBKA

MArOTOBKA

MACOTOBKA

MArOTOBKA

a0

A0

a0

a0

0

a0

a0

a0

a0

a0

a0

a0

A0

J0

J0

BUKOHAaHHA

BUKOHAaHHA

BUKOHAaHHA

BUKOHAaHHA

BUKOHaHHA

BHUKOHAaHHA

BUKOHAaHHA

BUKOHAaHHA

BUKOHaHHA

BUKOHaHHA

BUKOHaHHA

BUKOHAaHHA

BHUKOHAaHHA

BHUKOHAHHA

BUKOHaHHSA

BUKOHaHHSA

JabopaTOpPHOI

J1abopaTOpHOI

n1abopaTopHOi

nabopaTtopHoi

nabopaTtopHOl

nabopaTopHOl

nabopaTopHOl

nabopaTopHOi

nabopaTtopHOl

nabopaTtopHOl

nabopaTtopHOl

n1abopaTopHOi

n1abopaTopHOi

n1abopaTopHOi

nabopaTtopHOi

nabopaTtopHOi

OnparrroBanHs JEKIIIHOTO MaTepiaty, MiAroTOBKa 0 NPAaKTUYHOTO 3aHATTS 9

Pazom 3a cemecmp

K-c1B
TOINH

12
112



5.5 3aBraHHs I NOTOYHOI0 KOHTPOJIIO 3HAHD i YMiHb CTYEHTIB

OCHOBHI MUTAHHS, III0 BHOCATBHCHA HA 3aXHMCT JIA0OPATOPHUX POOIT

Ne Tem, 3MicT 3aBaaHHA
JIP

Tema 1 1. CopmymroiiTe 1 3amumiTh 3akoH HploTOHA 1711 MPSAMOJIHIKHOTO TOCTYNAIBHOTO 1
JIP 1-3 | oGepToBOro pyxis.
2. JlaiiTe BHM3HAYCHHS MOMEHTY CHJIHM, MOMEHTY iHepIii, JIHIHHOTO 1 KyTOBOTO
MIPUCKOPEHb. BUBENITH 3B'SA30K JIIHIHHOTO 1 KyTOBOTO IPUCKOPEHBD.
3. Sk o0uMCIUTH CHIy HATATY HUTKH MAIIMHU ATBYJa NMPU PIiBHONPHCKOPEHOMY pyci
CUCTEMH TiT?
4. Sk o0UMCIUTH BENMYHMHY 1 HANPSIM CHJIM THUCKY Ha BiCh OJIOKa MpU PIBHOMIpHOMY 1i
PIBHOIIPHCKOPEHOMY pyXaX CHCTEMH Tiji?
5. lllo Ha3uBarOTh MOMEHTOM cWiin? SIK BU3HAYAIOTh HOTO HAINPSM 1 YKCIOBE 3HAYCHHS.
Sxi oMHIII BUMIPIOBAHHS MOMEHTY CHUIH?
6. BuBectu gopmymy [uisi OOUHMCIICHHS CHIIM HATATY HUTKU MIPH PIBHONPHUCKOPSCHOMY PyCi
Tsarapis MastHruka OOepOeka.
7. MoMeHT iHepIlii TiJ MpaBHJIBHOI T€OMETPUYHOT (POPMH.
8. Bumectu dopmyny s po3paxyHKy MOMEHTY iHepiii MmasTHuka OOepOeka 0e3
ypaxyBaHHS CHJI TePTS 1 3 ypaxyBaHHSIM IHX CHIL

1. YoMy TemnoeMHOCTI ra3y 3ajieXarhb BiJl CIOCOOIB 1 yMOB HarpiBaHHs?
2. Ilo BiaOyBa€eThCs 3 BHYTPIIIHBOIO EHEPTIEIO Ta3y MpH ajlladaTHYHOMY IpoLeci?
Tema2 | 3. Sk 3MiHIO€TBCS TeMIepaTypa ra3y npu ajniabaTuyHoMy nporeci ?
JIP 4-6 | 4. YoMy MaHOMETp IpUiaxy B poOOTI HATOBHIOIOTH BOJIOIO, & HE PTYTTIO?
5. YoMy JOpIBHIOIOTH TEIUIOEMHOCTI Ta3y MpH 130T€PMIYHOMY 1 ajaiabaTHYHOMY
nporecax?

1. SIx moBOAATH cebe MPOBIAHUKYU B €IEKTPUUHOMY 110117
2. YoMy IOpIBHIOE HANIPYKEHICTh €IEKTPUYHOTO TOJIsI BCEpEIUH1 MPOBITHIKA?
3. o Ha3uBaeThCS ENEKTPOEMHICTIO BIJIOKPEMJIEHOTO TPOBIJHUKA; B3a€MHOIO
€JIEKTPOEMHICTIO MTPOBIHUKIB?
Tema 3 | 4. o Take KOHAEHCATOPHU 1 €IEKTPOEMHICTH KOHJIEHCATOPIB?

JIP 7 5. BuBectu 3arajibHy €JIEKTPOEMHICTh Oarapei KOHIEHCATOpIB MpHU MapaleIbHOMY Ta
MOCJIIOBHOMY CHOJYYEHHSX.
6. BukopuctoByroun Teopemy OcTporpajacskoro-I'ayca, BUBECTH €JIEKTPOEMHICTb
IJIOCKOTO KOH/IEHCATOpa.
7. BuBectu hopmyiry eHeprii eJIeKTPUIHOTO MOJIsl B IIIOCKOMY KOHICHCATOPI.

1. CpopmymroBatu Ta 3anucatu 3akoH bio-Caapa-Jlamnaca.
2. BuBectu Bupa3 HaNpyKEHOCTI MAarHiTHOTO TOJIS B IIEHTP1 KOJIOBOTO CTPYMY.
Tema 4 | 3. BuBecTu BUpa3 HANPYKEHOCTI MarHiTHOTO MOJISI MPSIMOTIHIKHOTO MPOBIAHUKA 3
JIP 8,9 | crpymom.
4. Yomy mpul OJTHOMY 1 TOMY CaMOMY 3HA4€HH1 CTPyMy KYTH BIAXWUJICHHS CTPIIKH CIiJI
BUMIPSITH JIJIs1 IBOX HAIPSIMKIB IbOTO CTPyMy?

Tema 5 1. SIxe iznyHe sSBUIE BUBYAETHCS B 1aHii poOOTI?
JIP 10-12| 2. Buectu piBHSHHS pe3yJIbTYIOUOT TPAEKTOPIi IPH CKJIaaHH] B3aEMHO



NEPIECHINKYJIIPHUX KOJMBAHD 3 OJTHAKOBHUMH TIEPiOIaMH.

3. Konu pe3ynbTyro4oro TpaekTopiero Oy ae Koimo?

4. B sskoMy BUTIIAJIKY pe3yJIbTyI0uuii pyx OyJie BiOyBaTUCh 3a €IIICOM MPOTH HAIPSIMKY
TOJMHHUKOBOI CTPIJIKU?

5. Ilo Take dirypu Jlicaxy? Sk ix oTpumaT Ha ekpaHi ocmriorpada?

6. Buectu piBHsiHHA onHi€T 3 diryp Jlicaxy.

7. Sk Bu3HauMTH 13 ciocrepexkeHHs (iryp Jlicaxxy yactoty KoauBaHb?

8. SIK MOCSATHYTH CKJIaJJaHHS B3a€EMHO TIEPIICHINKYJIIPHUX CBITJIOBUX KOJMBAHb?

9. Illo Take MOMEHT iHepIIii MaTepiaabHOT TOUKH BIAHOCHO OC1 0OepTaHH:?

10. I{o Take MOMEHT iHepwii TijIa BITHOCHO Oci 00epTaHHs?

11. ChopmymoBaru Teopemy Ll Teitnepa.

12. YoMy nopiBHIOE Mepio KOIUBaHb (PI3UYHOrO Ta MATEMAaTUYHOTO MasiTHUKIB? YoMy
JOPIBHIOE MEPi0j] KPYTUIIBHUX KOJIMBAHB?

13. Illo Take rapMOHIYHE KOJMBAHHS?

14. 3a AKkuX yMOB KOJHMBaHHS ()i3WYHOTO MasiTHUKA OyTyTh TAPMOHIYHUMHU?

15. latv BU3HAYCHHS MEPIOJTy, YaCTOTH, aMILTITY U Ta a3y KOJUBaHb.

1. o Take iHTepdEpeHIIis CBITIA 1 sIKI yMOBH HEOOX1THI JIIs 11 CIIOCTepEKCHHS?
2. SIx BuHUKaOTh Kinblg HetoroHa? Buseaite Gpopmyity anis paaiyca m -TO KiJbIs Y
BIIOMTOMY 1 IPOITYCKHOMY CBITJIi.
Tema 6,7 | 3. Yomy B nenTpi ycraHoBkH HploTOHA y BinOuTOMYy CBiT/II BUIHO "min",a B

JIP 13-16 | mpomymeHoMy cBiTim — "max" ?
4. BuBeniTh yMOBHU AJs iHTEpPEPEHLIHHUX MAKCUMYMIB 1 MIHIMyMIB Yy BiAOUTOMY 1
HPOMYIIEHOMY CBITJI IpH 1HTEpEepeHIlii B TOHKUX IJTiBKaX.
5. 1o Ha3uBaOTh CMyraMy pIBHOT'O HaXUJIy 1 PIBHOI TOBIIMHU?

1. JlaTh BU3HaUEHHSI OCHOBHUX XapaKTEPUCTUK BUITPOMIHIOBAHHS.

2. IneanpHO B11OMBatOYe 1 aOCOIOTHO YOPHE TUIO OJEPKYIOTh OJHAKOBY KUIBKICTb
Tema 8 CBITJIOBO1 eHeprii. B uomy mossiraB BiZIMIHHICTh B €HEPTIsIX, SKY BIJIalOThH 111 TijIa, Ta B
JIP 17 MeXaHi3Mi nepeayi eHeprii?

3. BuBectu 3akon Credana - bonsimana.

4. Yum 3yMOBJI€HI IpaHUILll BUMIPIOBaHHS TEMIIEPATYPU ONTUYHUM MIPOMETPOM?

6. METOAU HABUYUAHHSA

[Iporiec HaBYaHHS 3 JAUCLMIUIIHM TPYHTYETbCS Ha BHMKOPHMCTAaHHI KJIACMYHUX Ta Cy4YacCHHUX
TEXHOJIOT1H, 30Kpema:

- ekl (3 BUKOPUCTAHHSAM METO/IIB TPOOJIEMHOT0 HaBUaHHS 1 Bi3yaii3allii);

- IPAKTUYHI 3aHATTS (3 BUKOPUCTaHHAM iH(POpMaLiHHUX TEXHOJIOTIH Ta MPaKTUKYMIB);

- naboparopHi poOOTH (3 BHUKOPMMCTAaHHSIM HATypHUX HaBYAJIbHUX CTEH/IB 1 BIPTYaJbHUX
CTEH/IIB);

- caMocTiiiHa poboTa (1HANBITyaIbHI 3aBIaHHS )

1 MalOTh 32 METY OBOJIOJIHHS CTYJCHTaMH (Bi3UYHOIO TEPMIHOJIOTI€I0 1 HAOYTTSI HUMU MPAKTUYHUX
HABUYOK 3aCTOCYBaHHS (i3MYHUX 3aKOHIB JJIsl pO3B’sI3yBaHHs Y4OOBUX 1 (paxoBHX 3a/1a4.



7. ©°OPMHU 1 METOIHU OHIHIOBAHHS PE3YJIBTATIB HABYAHHA

KoHTpomb 32 3aCBOEHHAM HaBUAIBHOTO MaTepiany 3A1HCHIOETHCSI HA OCHOBI TOTOYHOTO KOHTPOJTIO.
[Ipu oniHIOBaHHI 3HaHb CTYJACHTIB 31HCHIOIOTHCS Pi3HI 3aCO0M KOHTPOJIIO, 30KpeMa MOTOYHUN KOHTPOJIb
(ompartoBaHHSI TEOPETHYHOTO MaTepiajy), TECTOBI 3aBIaHHs, KOHTPOJIbHI POOOTH.

[TpoMi>kHHIT KOHTPOJIb, IO TIOJSATAE Y TEPEBIPI 3HAHb CTYJEHTIB MO TeMaM 3JINCHIOETBCA Yy
(hopMi TECTOBHX 3aBJIaHb.

OpeprkaHi CTyI€HTOM OLIHKH i/l YaC HOTOYHOTO, IPOMI’)KHOT'O KOHTPOJIIO HE IIEpEe3JatoThCA.

Koxxuuit Bua poOOTH OIIHIOETHCS 332 YOTUpUOaATbHOW mIKaioko. ITizcymkoBa oIliHKa 3a cemecTp
BUCTABIIAETHCA 13 YPaxyBaHHSIM BCIX OLIHOK, OJIEP’KaHUX CTYAECHTOM 3a CEMECTp Ta PEe3yJbTaTiB 3aliKYy.
Barogi xoedilieHTH 3MIHIOIOTHCS 3aJIE)KHO BiJ] CTPYKTYPH JUCIUTUTIHH.

KoxxHuii Bua poOOTH 3 IUCLUIUIIHU OLIHIOETHCS 3a womupubanwvhoilo mxanow. CemecTpoBa
IiJICYMKOBA OIliHKa BU3HAYAETHCS K CEPEAHHO3BAKECHA 3 YCIX BUAIB HABYAIBHOI pOOOTH, BUKOHAHMX 1
3aHUX MNO3UMUEHO 3 BpaxyBaHHsIM BaroBux koediuieHTiB. CTyaeHT, Akuil HaOpaB MO3UTHUBHUNA
CepeIHhO3BAKCHMI Oan 3a MOTOYHY POOOTY 1 HE 37aB MiJICYMKOBHI KOHTPOJBHHUH 3aXiJ, BBOKAETHCS
HEBCTUTAIOUUM.

[lpu ouiHIOBaHHI 3HAHBb CTYJEHTIB 3AIMCHIOIOTHCS Pi3HI 3aCO0M KOHTPOJIO, 30KpeMa MOTOYHUH
KOHTPOJIb 3/1MCHIOETHCS MiJl 4ac MPAKTUYHUX 3aHATh, IPU YOMY BPaxXxOBYIOTHCS Pi3HI BHIU POOOTH.
OxpeMo 3/11HCHIOEThCS KOHTPOJIb 32 BUKOHAHHSM CaMOCTIHHOT Ta iHAMBITyaIbHOT pOOOTH.

[TponymieHe mpakTUYHE 3aHATTS CTYAEHT NMOBHMHEH BIJNPAIIOBATH Y BCTAHOBJICHHH BHKIaJaueM
TepMiH. [IpoTaroM cemMecTpy CTyIeHT MOBHHEH OTPUMATH HE MEHIIE 4 OI[iHOK Ha MPAKTHYHUX 3aHATTSX.

[Tpu ouiHIOBaHHI 3HaHb CTY/ICHTIB BUKJIA/1a4 KEPY€ETHCSI TAKUMHU KPUTEPIIMHU.

OuiHKy ,,BIIMIHHO” OTPUMY€ CTYAEHT 3a INIMOOKE 1 MOBHE OMNaHYBAaHHS 3MICTY HaBYaJbHOTO
MaTepially, B SIKOMY BiH JIETKO OPIEHTY€ThCS, MOHATIMHOTO amapary, 3a yMiHHS 3B’A3yBaTH TEOpIilO 3
MIPaKTUKOIO, BUPILIYBaTU MpPaKTHUYHI 3aBJaHHS, BHUCIIOBJIIOBATH 1 OOIPYHTOBYBAaTHM CBOi Cy/JKEHHS 1
KOHCTPYKTHBHI pilleHHsa. BigMiHHA oOlliHKa nependavyae TPaMOTHUM, JIOTITYHUN BUKIAJA BIAMOBIAlL (K B
YCHIH, TaK 1 B MUCbMOBIHN (opMi), SIKICHE 30BHIIIHE O(POPMIICHHS.

Ominky ,,J0Ope” OTpUMYy€ CTyIEHT 3a TOBHE 3aCBOEHHS HAaBUAIBHOTO Marepiaiy, BOJIOJIHHS
MOHATIHUM amapaToM, OpIEHTYBAaHHS B BHUBYEHOMY Martepiali, CBIIOME BUKOPHUCTAHHS 3HaHb IS
BUPIIICHHS MPAKTUYHUX 3aBAaHb, TPAMOTHHUN BUKIAJ BIAMOBIII, aje y 3MicTi 1 (opmi BiAMOBiII Malu
MICLIE OKpeMi HETOYHOCTI (IOXMOKHM), HeuiTKi (OpMyIIIOBaHHS 3aKOHOMIpHOCTEW Touo. Biamnosigs
CTyZieHTa Mae OylyBaTUCh HAa OCHOBI CAMOCTIMHOTO MUCJIEHHS.

Ouinku "3a70BUIBHO" 3acllyroOBYy€ CTYJEHT, SKHH BHSBHB 3HAHHS OCHOBHOTO HaBYaJIbHO-
MIPOrpaMHOro Marepiaay B 00cs31, HEOOXiTHOMY JUIs MMOJAIBIIOT0 HAaBYaHHS Ta MPAKTHUYHOI JisSUTBHOCTI 32
npodeciero, MO CIPABISETHCS 3 BUKOHAHHSAM MPAKTUYHUX 3aBlIaHb, epeA0adeHuX Mporpamoro.

OmiHky "3a70BIJIBHO" 3aCIYTOBY€E CTYACHT 32 HETIOBHE OMaHyBaHHS IPOrPaMHOTO MaTepiaiy.

OmiHka ,,He3a/10BUIbHO” BUCTABIISETHCS, KOJIM CTYACHT Ma€ pO3pi3HEHI, OE3CHUCTEMHI 3HAHHS, HE
BMi€ BUJUIATH TOJIOBHE 1 JIPYroOpsIHE, JOMYCKAE€ThCS MOMWIOK y BHU3HAUEHHI MOHATH, MEpPEeKpyuye ix
3MICT, XaOTUYHO 1 HEBIEBHEHO BMKJIAJIa€ MaTepian, HE MOXe BUKOPUCTOBYBATH 3HAHHS MPHU BUPILIEHHI
MPAKTUYHUX 3aB/IaHb.

Ha ocHOBI pe3ysbTaTiB MOTOYHOTO KOHTPOJTFO BUCTABIISETHCS MiJICYMKOBA CEMECTPOBA OITIHKA.

CTpyKTypyBaHHSI IUCHUILIIHU 32 BUJIaMHU POOIT i OLiHIOBAHHS Pe3yJIbTATIB HABYAHHSA
CTYJEHTIB IeHHOI ()OpMH HABYAHHA Yy CeMecTpi 3a BArOBUMH KoedinieHTaMu

Ayoumopna poooma: CamocriitHa po6ota |CemecTpoBuit
JeKIIi1, 1a00paTOpHi 3aHATTS, KOHTPOJIBHI 3aX01U CTYZCHTIB KOHTPOJIb
JIaboparopHi poboTu KonTponbai podotu | [lomamiHi 3aBaaHHs icuT
0,2 0,2 0,2 0,4




OniHIoBaHHSA TECTOBHUX 3aBJaHb
TemaTHuHU# TECT IS KOXKHOTO CTYJICHTA CKJIAA€ThCS 3 IBATMIATH (KLIbKICHb Mecmosux 3a60aHb
y mecmi modice Oymu pizHot0) TECTOBUX 3aBJaHb, KOXKHE 3 SIKUX OILIIHIOETHCS OHUM OalioM (mooice O6ymu
iHwui eapianm). MakcuManbHa cyma OaniB, sIKy MOke HaOpatu cryneHT, ckianae 20. OLiHIOBaHHS
3MIIHCHIOETHCS 32 YOTUPHOATHHOIO MIKAJIOH0.
BianoBigHicTh HaOpaHux OadiB 3a TECTOBE 3aBJIaHHS OIHII, IO BHUCTABIISIETHCS CTYICHTY,
MpeACTaBICHA Y HIKYCHABECHI M TaOIHIII.

Cyma 6aiB 3a TECTOBI 3aBIaHHS 1-5 6-11 12-16 17-20
Omuinka 3a 4-0aJpHOI0 LIKAJIOK 2 3 4 5

Ha rtecryBanns BimBoauThcsi 20 XBUIMH (U1 3aKpUTOi (DOPMHU TECTIB — IO OJHIN XBWJIMHI Ha
KO)KHE 3aBaHHs (a0o iHmmii BapianT). [IpaBriibHI BiANOBIAl CTYJCHT 3alMCy€ y TaJloHI BigmoBinei. [Ipu
bOMY yci rpadu as BiAMOBiIEH MaloTh OyTH 3alOBHEHI HHU(pamu, 110 BiANOBIIAIOTH MPABUILHUM, Ha
MOTJIS CTY/ACHTA, BIANOBIAsIM. BUKiIamad Ha HACTYIHOMY 3aHSTTI OTOJIONIYE PE3YyJbTaTH TECTyBaHHS.
TectyBaHHS CTYJEHT MOXE TaKOXK MPOUTH 1 B OH-JTIAH pexKUMi Y MOIYJIBHOMY CEPEIOBUIII /1711 HABYAHHS
MOODLE.

SIKII0 CTYIEHT OTpUMaB HETaTUBHY OIIIHKY, TO BiH Mae mepe3faTH ii B yCTaHOBICHOMY MOPSIKY,
ayie 000B’SI3KOBO JI0 TEPMIHY HACTYITHOTO KOHTPOJTIO.

[TincymkoBa ceMecTpoBa OlLliHKa 3a HalllOHAIBHOI IKanoro 1 mkanow €KTC BCTaHOBIIOETHCS B
ABTOMATH30BAHOMY PEKHUMI TICIsI BHECCHHS BHUKIIAJad4eM YCIiX OIIHOK J0 CIIEKTPOHHOTO >KypHAIY.
CriBBiAHOIICHHSI BITUM3HSHOI KM OLiHIOBaHHS 1 mikanu ouiHtoBanHs €KTC HaBeneHi y Tabnui.

Jis mepexony BiJ BITYU3HSHOI OIIHKK 10 OmiHKK 3a mkanoo ECTS HeoOXimHO 3HANTH
cepeqHbOApU(METUYHY OLIHKY 32 BITYM3HSHOIO INKAJIOK, TMOMHOXKUTH i1 Ha BIJIMOBIAHWI BaroBHii
KOoe(ILIEHT 1, JOJABIIM BC1 CKJIAJIOB1, OTpPUMAEMO cyMy OaliB, Kl BU3Ha4aTh KOHKpeTHY oliHKy ECTS.

Iepexia Bix BiTYM3HAHOT HIKAIH OliHIOBaHH /10 eBponeiicbkoi (ECTS)

OmuiHka

ECTS bamn Bitun3usua ominka

BIJIMIHHO - rnu0Ooke 1 TIOBHE OINAHYBAaHHSA HaBYaJIbHOIO Marepiany 1
BUSIBJICHHSI BIJIMOBIIHUX YMiHb Ta HAaBUKIB

A 4,75-5,00 |5

B 495474 |4 VIOBPE — 1oBHE 3HaHHS HaBYAJIBHOTO Martepiajly 3 KUIbKOMa HE3HAaYHUMU
Ll Ll

MOMUJIKAMH

C 3.51-4.24 4ﬂOBPE — B 3araJlbHOMY TMpaBWJIbHA BIJANOBIAL 3 JBOMA-TPbOMa CYTTEBUMHU
MTOMHJIKAMH

D 326-350 |3 3A/IOBIYTPHO — HemnoBHE ONaHyBaHHS MPOrPaMHOIO MaTepiaiy, aje JOCTaTHE

’ ’ JUTSL IPAKTUYHOI ASUTBHOCTI 32 podeciero

E 275-3.25 |3 3A[ZOBIHBHQ - H?HOBHC 'OHa:HyBaHHSI [IPOrpaMHOr0  MaTepiainy, 1o
3aJI0BOJIbHSIE€ MIHIMaJIbHI KpUTEPIii OL[IHIOBAHHS
HE3A/IOBIUIPHO — 06e3CUCTEMHICTh OJIepKaHUX 3HaHb 1 HEMOXIIUBICTD

FX 12,00-2,74 |2

MPOAOBXKUTH HAaBYaHHA oe3 J04aTKOBHX 3HAHb 3 )II/ICI_[I/IHJ'IiHI/I

HE3A/[OBIVIBHO - wueoOximHa cepiio3Ha Tmojgaibiia poOoTa 1 TOBTOpPHE
BUBYEHHS JUCIAILUIIHU

F 0,00-1,99 |2




8. IUTAHHA 1151 CAMOKOHTPOJIIO

1. Berym, npeamer ¢izuku. Jlocsaraenns ¢i3uku, TOCATHEHHS 1 3B’S30K 3 IHITUMH HAyKaMU.

2. Kinematuka nocTtynajipHOro pyxy marepianpHoi Touku. HInsax ta nepemimienssa. IlIBunkicte Ta
MPUCKOPEHHSI.

3. KpuBoumniniitau# pyx. TaHreHIiaapHe Ta HOpMajabHe PUCKOpPeHHs. [IoBHE MpUCKOpEeHHS.

4. Kinematuka obepTaibHOro pyxy. KyT moBopoTy, KyToBa MIBUKICTh Ta KyTOBE IPUCKOPEHHS.
5.JInHamiKa MOCTYNaJILHOTO PyXy. 3aKOHU AMHAMIKHU IIOCTYIAJILHOIO PyXYy, Maca, CHJIa, IMITyJIbC.
6.3aK0H 30epeKEHHS IMITYJIbCY 3aMKHYTOI CHCTEMH.

7.Cunu TepTs, NPYKHOCTI, TSKIHHSA, Bary.

8.Enepris , pobota, notyxHicts. Kinernuna eneprisi. [loTenuianpHa eHepris. 3akoH 30€pe:KeHHsT eHeprii.
9. AGCOIFOTHO MPYKHHUI Ta aOCOIFOTHO HEMPYKHUH y1ap.

10. MomenT cuii. MomeHT iHepitii. OCHOBHE piBHSHHS JHHAMIKH 00EPTaIBHOTO PYXY.

11 KineTnuHa eHepris Tija, 0 00epTaAETHCA.

12. MoMeHT imImynbey. 3aKoH 30€peKeHHS] MOMEHTY IMITYJIbCY.

13. ExcnepuMeHTabHi 3aKOHM 1/1ealIbHUX Ta3iB. [3ompouecu.

14.PiBusiaast MeneneeBa-KianelipoHa.

15. OcHOBHE PiBHSHHS MOJEKYJISIPHO-KIHETUYHOI TEOPIi.

16. bapomerpuuHna Gopmyia.

17. Cepenusi JOBXKUHA BUIHHOTO MIPOOITY.

18. SBua nepeHocy.

19. BHyTpilIHs eHepris iealbHOTO Ta3y.

20. 1-ii 3aKOH TePMOJAUHAMIKH.

21. Po6ota ra3y nmpu 3MiHi 00’eMy. 3acTocyBaHHS 1-ro 3aKOHY TEPMOJMHAMIKH JI0 130MPOLIECIB.
22. TennoeMHicTh. PiBHsHHS Maiiepa.

23.Aniabarnynuit npouec. PiBusiuug [Tyaccona.

24 uxmu. PoGoTa nmpu kpyrosux mnporecax. K.k. .

25. PeanbHi raszu.

28. Enextpuunuii 3apsij. 3akoH 30€peKeHHs eJIEKTPUIHOTO 3apsiy.

29. 3akon KynoHa. Hanpy»XeHicTh eleKTpuyHoro noss. [lpunnun cynepno3umii.

30. IToTik BeKTOpa HAMPYKEHOCTI JIEKTpOoCcTaTUUHOTO TIoJIst. Teopema OcTporpajacekoro-I ayca.
31. Bukopucranusa teopemu Octporpanacekoro-I'ayca

32.Po6oTa 1o nepeMiieHHIo 3apsay B €ICKTPUIHOMY TIOJII.

33. TloTeHmian i pi3HUIA TOTEHITIATIB.

34.3B'130K CHJIOBOT 1 €EHEPreTUYHOI XapaKTEPUCTUK €TIEKTPUUHOTO TOJIS.

35. EnektpoemMHicTb. €EMHICTB INIOCKOTO KOHJIEHCATOPA.

36. 3'ennanns KoHACHCATOPIB. 37.EHEPTist €MeKTPUUHOTO TOJIA.

38. EnexTpuunuii crpym. Moro xapakrepuctuku, ymoBH icuysanns. EPC.

39. 3akonu Oma 1 [Ixxoyns-JIeHna B iHTerpanbHii 1 qudepeHuiaabHiil popmax.

40. TTocnigoBHe 1 mapasnesbHe 3’ €JHaHHS IPOBIIHUKIB.

41. 3akonu Kipxroda.

42. MarHiTHe nojie, MarHiTHa iHAyKIis. 3akoH bio-CaBapa-Jlamnaca.

43. 3acrocyBanHs 3akoHy bio-CaBapa-Jlamnaca 10 psMOTo 1 KpyroBOTrO CTPyMy.

44. 3akoH MOBHOrO CTpyMy (LMPKYJIALis BEKTOpa MAarHiTHOI iHAYKINT) 1 HOro 3acToCyBaHHS MJIst
pPO3paxyHKYy IO COJIEHOIAa 1 TOpoiaa.

45. 3axon Amnepa. Cuna Jlopenua. Pyx 3apskeHIX 4aCTHHOK B MarHiTHOMY IOJi.

46. Edext Xomna.

47 MaruiTHA{ TIOTIK.

48. PoboTa 1mo mepemimieHHIo MPOBiJHUKA 1 KOHTYPY 13 CTPYMOM B MarHiTHOMY ITOJTi.

49. EnextpomMarsitHa iHaykIis. 3akon ®apanes.

50. SIBuiie caMoiHayKIii. [HAYKTHBHICTB.



51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62

63.
64.
65.
66.
67.
68.
67.
68.

Enepris MaruiTHOTO MOJSL.

MarsiTHe 1oJie B pe4OBHHI.

Maruetuku.

["apMoHIYHI KOJMBAHHS 1 X XapakTepuCcTUKHU. JudepeHitianbHe piBHAHHSA TApPMOHIYHUX KOJTMBAHb.
MexaHi4Hi TapMOHI4HI KOJIMBaHHS.

[IpyxuHHUH, Gi3UUHAN 1 MATEMaTUYHUNA MASTHHK.

EnexTpuyHuil KOJIMBAIBHUM KOHTYP.

Enepris rapMOHIYHUX KOJIUBAHb.

CknaianHsl TapMOHIYHUX KOJIMBAaHb OJIHAKOBOT'O HAIMPSIMKY.

CxutajaHHs B3a€MOTIEPIEHAUKYIISIPHUX KOJIMBAHb.

3aryxaro4i KOJTUBaHHS.

.Bumymieni konuBaHHS.

XBuiboBi nporecy. [10310BXkHI 1 TONIEpEeYHi XBUIIL.

PiBastHHS OiKy4oi xBuJIi. JloBkKMHA XBUIII 1 XBHJIBOBE YUCIIO.

da3oBa MBUKICTH, IPYNOBA MBUAKICTh, CHEPTis XBHIII.

IaTepdepenrlis XBuib, KOTEPEHTHICTD.

YTBOpeHHs CTOS4O01 XBUIIi. PIBHAHHS CTOSIYO1 XBUIII 1 HlOor0 aHai3.

EnextpomarniTHi XBHIII.

3aKoHU TeoMeTpUYHOI ONTHKH. [I0BHE BHYTpIIIHE BiIOMBaHHS.

Iurepdepenuis citia. KorepentHicTh. Po3paxyHok iHTepdepeHLiiHOT KapTUHU Bij 2-X KOT€PEHTHUX

JDKepel.

69
70
71
72
73
74
75
76

77.
78.
79.
80.
81.
82.
&3.
&4.
85.
86.
87.
88.
9.
90.
91.
92.
93.
94.
95.

. [aTepdepeHnilis B TOHKUX TUTIBKAX.

. [Ipunnun I'oiirenca-®penens. Meron 300 @peners.

. Audpakiiist Ha KpyrjioMy OTBOPi.

. Hudpakuis @paynrodepa Ha oanii mmHi. Judpakiiiina pemirTka.

. Ilpupoane 1 nonsipuzoBane cBiTio0. 3akoH bprocrepa, 3akon Maitoca.

. IlonBiiiHEe MpOMEHE3aTOMJIICHHS!.

. Tenmose BunpoMiHOBaHHs. Moro XapakTepucTHKH. aGCOMOTHO YopHe Tino. 3akoH Kipxroda.
.3akoH Credana-bonbimana. 3akonu Bina.

3axoH [1nanka. Po3noain eHeprii B ciekTpi aOCOIIOTHO YOPHOTO TijA.

®oroedexT. PiBHsHHSA EifHiTeliHa 17151 30BHIIIHBOTO (GOTOEDEKTY.

Maca i immynbc ¢potona. Tuck cBiTia.

Mopemni aroma. Jlochiau Pesepdopaa.

IToctynaru bopa.

Teopis bopa ans atoma BoaHIO.

CepianbHi 3aKOHOMIPHOCTI B CIIEKTP1 BUITPOMIHIOBAHHSI BOIHIO.

I'inoresa 1 popmymna Jlyi ne bpoitna. CniBBigHOIIEHHS HeBU3HaueHocTel [ elizenOepra.
XBuiboBa ¢yHkuid. PiBusuus Llpeninrepa.

3acrocyBanHs piBHAHHSA LlIpeainrepa 1uist YaCTUHKY B “TIOTEHIIAJIbHIN SiMi”.
EnepreruyHi 30HH.

[IpoBiIHUKH 1 JI€IEKTPUKH 3 TOUKH 30pYy 30HHOI T€OPii TBEPAUX TII.

BrnacHa 1 tomilikoBa MpoBiHICTh HAMiBIPOBIIHUKIB.

KoHTakT npoBiJHUKIB N-TUITY 1 p-THITY.

Hiog.

3apsia, po3Mip Ta Maca aTOMHOTO sizipa. bynosa snpa. Jlepext macu 1 eHepris 3B’ 13Ky sjipa.
PanioakTBHICTE. 3aKOH pai0OaKTUBHOTO PO3MALTY.

SAnepHi peaxkirii.

EnemenTtapHi yacTUHKHY 1 1X Ki1acugikaris.



9. METOAUYHE 3ABE3IIEYEHHSA

OcgiTHiNt mporec 3 auctuiUiiHd «®di3uka» TOBHICTIO 1 B JOCTaTHIM KUIBKOCTI 3a0e3reueHui

HE0OX1THOI0 HAaBYAIIbHO-METOMYHOIO JIITePaTypPOIo.

1.

2.

10. PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA

Bettini, A. (2016). A Course in Classical Physics 1—Mechanics. Springer International Publishing. -
588p.
Han, F. (2017). Modern Course In University Physics, A: Optics, Thermal Physics, Modern Physics.

World Scientific Publishing Company. -668p.

3.

4.

5.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

M.O. l'anymak. Kypc ¢izuku: nigpyynuk y Tppox kaurax. Ka. 1. Mexanika. MonekynsapHa di3uka i
tepmoauHamika. [BaHo-@pankiseek, IDHTYHI, 2017. — 428 c.

M.O. I'anymak, O.€.denopos. Ku. 2. Kypc ¢i3uku: niipyyHuk y TpboxX KHUTrax.EnekTpomMarueTusm.
IBano-®pankisesk, IDHTYHI, 2016. — 405 c.

M.O. Tanymak. Ku. 3. Kypc ¢dizuku: nmigpyynuk y Tprox kHurax. Ontuka. KBanToBa Ta aromHa
¢izuka. IBano-®pankiseek, IDHTYHI', 2019. — 295 c.

P. JI. BenurpenoBuu, ®izuka: miapyu. mis cryaentis BH3 / P. JI. Benrpenosuu, M. O. Cracuk. -
Yepnismi : pyk Apt, 2017. - 735 ¢

JlomomixkHa

Kapmaszin B.B., Cemenenr B.B. Kypc 3aranpHoi ¢isuku. HaBuanbHui MOCIOHMK JUIsl BUIIHX
HaBuanpHUX 3aknaniB. K.: Konmgop, 2016.786 ¢

Pemetnsk C. O. PycakoB B. ®. Teopernuna ¢izuka. CratuctuyHa ¢(izuka Ta TepMOAMHAMIKa.
OcHoBHI npuHIMNK cTaTUCTUKU Ta TepMoauHamiky — Kuis: KIII im. Irops Cikopcbkoro, 2022.
Ckiupko, I. ®@. dizuxa (Pizuka I8 1HXKEHEPIB): MIAPYYHMK JUIs CTYJEHTIB, SIKI HaBYAIOTHCS 3a
texHiyHuMU crerianbHocTamu / . @. Ckinpko, O. I. Ckinpko ; KIII im. Irops Cikopebkoro ; pex.: A.
O. ABpamenko. — Kuis : KIII im. Iropst Cikopebkoro, 2017. — 513 c.

Jlomatuacekuii I. €. Ta iH. 36ipHUK 3amay 3 ¢izuku. Hapuansuuii JIbBiB: BugaBuuireo JIbBiBCHKOT
noaitexHiku, 2016. 244 c.

boiiko B.B., bynax I'.1., l'ymentoxk f.0., Inpin IL.I1. ®i3uka: [igpyunuk. Kuis. Jlipa-K, 2016. 468
[Toroxux M. L., ITak A.O., KynpisHoBa JI.B. Mexanika. MonekyispHa (i3uka Ta TepMOIMHAMIKa.
EnexTtpocrartuka: mpakTW4HI 3aBJaHHS A CaMOCTIHHOI poOOTH: HaBUaJIbHUM MOCIOHMK. XapKiB:
XAYXT, 2019. 103 c.

boiiko B.B., Bigbmauenko A.IL. Ilpaktuxkym 3 ¢i3uxu: I1ociOHUK A CTYACHTIB BUILUX HAaBYAJIbHUX
3aknaniB. Kuis: Jlipa-K. 2017. 644 ¢

Bbponun O.M. Teopernuna ¢i3uka. KBantosa mexanika — Kuis: KIII im. Irops Cikopcbkoro, 2022.
Pemernsik C. O. Teopernuna ¢izuka. Enexrponunamika — Kuis: KIII im. Iropst Cikopcbkoro, 2022.
Kosanso JI.€., IloGepexeup [.I. dizuka: HaBYaNbHUN NOCIOHMK AN CTYACHTIB 1HXKEHEPHUX
cremianpHocTeld. YMmans: BIIL «Bizasi», 2019. 200 c.

Hinyx JI. J1 Enextpuka Ta MmarneTus™m : niapydnuk. TepHonins : [linpyunuku 1 noci6nuku, 2020. 464
C.
boiiko B.B. , Cykau I'.O., Kigano B.B. ®i3zuka. Y.l1. Mexanika. MomnekynspHa ¢i3uka Ta
TepMmoanHamika. Enexrpuka.: IligpydyHuk uisi BHIIUX HaBUANBHUX 3akianiB. KuiB: BumaBHUITBO
[TPO®@I, 2016. 371 c. Tpete npaBieHe Ta JONOBHEHE BUIAHHS

3aropoaniii, B. B. 3aranpHa ¢izuka. MexaHika: HiApYYHHK IJIs CTYICHTIB, SKI HAaBUYAIOTHCS 3a
cnerianpHicTIO 6.040204 «IIpukmanna ¢izuka Ta HaHOMatepiann» / B. B. 3aroponniii ; HTYY «KIII.
— KuiB : HTYYVY «KIll», 2016. — 363 c.



20. JIsmenxko . O., Xomenko O. B. 36ipHuk 3aaa4 3 Gi3uky 3 IpUKIaIaMHi po3B’A3aHHA: HaBY. M0Ci0. y 2
4. Yacruna 1. Mexanika. Tepmoamnamika. Enektpocratnka. Cymu : CyMChKHN JepKaBHHMA
yHiBepcureT, 2013. 224 c.

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

22. Sar I'., ®pigman P. ®@izuka mis yriBepcuteTiB. @pencic Cipe 1 Mapk 3emancki: [lep. 3 anrm. —
JIbBiB, «HayTinyc», 2018. — 1536 ¢

11. THO@OPMAIIIMHI PECYPCH

1. MoaynbsHe cepenoBuine s HaBdaHHs. JlocTyn 10 pecypcey: https://msn.khmnu.edu.ua.
2. Enextponna 6i0mioreka yHiBepcutety. Jloctym g0 pecypcey: http://library. khmnu.edu.ua
3. Penosurapiii XHVY :https://elar.khmnu.edu.ua/home


https://www.feynmanlectures.caltech.edu/info/

COURSE PROGRAM
Physics
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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): Lectures (utilizing problem-based learning and visualization methods);
laboratory classes (using computer modeling, workshops, and physical instruments); practical sessions;
independent work (individual tasks).

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

1. Bettini, A. (2016). A Course in Classical Physics 1—Mechanics. Springer International Publishing. -
588p.

2.Han, F. (2017). Modern Course In University Physics, A: Optics, Thermal Physics, Modern Physics.
World Scientific Publishing Company. -668p.

3. Kyuepyk .M., I'op6auyk 1.T., JIynuk ILI1. 3araneanii kypc ¢izuku. T.1. — K.: Texnika, 1999.

4. Kyuepyk .M., I'op6auyk I.T., JIynuk ILII. 3aransauit kypc ¢izuku. T.2. — K.: Texnika, 2001.

5. Kyuepyk I.M., N'opbauyk I.T., Jlynuk ILII. 3araneuumii kypc ¢izuku. T.3. — K.: Texnika, 2004.

6.B.M. Tonomxka, B.b. [IpoznoBcekmii. ®Dizuka. 30ipHUK 3a7ad JIi KOHTPOJBHUX pOOIT Ta
KoJ0kBiymiB. XmenpHubkuid: TYII, 2002.-50c.
7. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
8. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
Lecturer: D.Sc, professor, Andriy GOROSHKO



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.



Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend lectures,
practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and to
complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare on
the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on the
procedure for transferring learning outcomes and determining academic differences at KhNU.

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
rI;SI(’:T:E::‘ List of topics of lectures, their annotations nﬂ?nug: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] cT14-21, ¢.42-46; [3] ¢.16-19. ¢.71-76; [2] ¢.21-36; [3] c.19-27.

Fundamentals of molecular physics and thermodynamics
Experimental laws of ideal gases, isoprocesses. Basic equation of molecular



Lecture
number

kinetic theory. Transference phenomena. Thermal conductivity, diffusion,
viscosity. Internal energy of an ideal gas. Laws of thermodynamics. Heat
capacity. Mayer's and Poisson's equations. Heat engines and refrigerating
machines. Carnot cycle. JIit.: [1] ¢.109-113, ¢.115-119, ¢.122-146; [2] ¢.73-85;
[3] ¢.66-77 [1]c.168-192; [2] c.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. JIir.: [1], ¢.217-224, [2], ¢.154-177, [4] ¢.123-143.

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], c.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.

Hours
number



Schréodinger'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. Jlit.: [1], c.424-484; [2], c.407-447.

Total hours per semester

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

5 Magnetism Magnetic field. Ampere's law. Lorentz force. Faraday's law for 9
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. Schrédinger'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

Numb. of Number

the week
1

© 00 N o OB~

e A
~N o o~ |w Nk o

Topic,
JP

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
Lab7

Topic4
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?

. What are capacitors and the capacitance of capacitors?

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

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

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

. 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?
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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 0,4




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 L
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 3.95-374 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 E studies without additional knowledge of the course.
(351 N T T <
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

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

. The law of conservation of momentum of a closed system.
. Forces of friction, elasticity, gravity, weight.
. Energy, work, power. Kinetic energy. Potential energy. Law of conservation of energy.

2
3
4
5. Dynamics of translational movement. Laws of translational motion dynamics, mass, force, momentum.
6
7
8
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.



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

. Energy zones.

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

. Intrinsic and impurity conductivity of semiconductors.

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

. Diod.

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

. Nuclear reactions.

. 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.

11.

12.

13.
14.
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11. INFORMATION RESOURCES

1.MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
2. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
3. University Repository. Access to the resource https://elar.khmnu.edu.ua/home.
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