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PI3UKA

Tun QU CHUILTiHA O00B’s13k0Ba

OcgiTHiii piBeHb [epmmnii (6axkazaBpCHKUIA)
MoBa BUKJIagaHHA YkpaiHcbka

Cemectp Jpyruii, Tpetiit
KinbkicTs kpenutie ECTS 7

®Dopmu 3100yTTH OCBITH Ouna (1eHHA)

PesyabTatn HaBuyaHHsl. BignosigHo no CraHzapTy BHIIOI OCBITM Ta OCBITHBOI IPOTpaMu JUCLUILIIHA Mae
3a0€3MeYnTH:

- KOMIIETEHTHOCTI. 37aTHICTh JJO aOCTPaKTHOTO MUCIICHHS, aHAJi3y 1 CHHTE3Y. 3[aTHICTh 3aCTOCOBYBATH 3HAHHS Y
NPaKTUYHUX CHUTyallisX. 3AATHICTb 3aCTOCOBYBATH 3HAHHS Yy MPAaKTUYHUX CUTYalisiX. 3IaTHICTb CIUIKYBAaTHUCS
JIEp’KaBHOIO MOBOIO K YCHO, TaK 1 MHCHhMOBO. 3IaTHICTH JIO TOIIYKYy, OOpoOJIeHHs Ta aHamizy iHdopmarii 3 pi3HHX
JoKepen. YCBIIOMIICHHS HEOOXiTHOCTI TMiJIBUINEHHS €(QEKTUBHOCTI EJCKTPOCHEPTeTHYHOTO, EJICKTPOTEXHIYHOIO Ta
eJIEKTPOMEXAHIYHOTO YCTATKyBaHHS. 3/1aTHICTh IIPOBOIUTH CBOEYACHE POQITaKTHYHE 00CIyTOBYBaHHS, SIKICHUI PEMOHT
1 MOJIEpHI3aIlif0 YCTaTKyBaHHS, BiAMOBITHO IO JIFOYMX HOPMATHBHO-TEXHIYHHUX JOKYMCHTIB Ta BOJIOJITH HABUKaMH 3
BUKOHAHHS ITyCKOHAJIArO/PKyBaJbHUX POOIT, TIEPEBIpKH TEXHIYHOTO CTaHy Ta BHUIPOOYBaHb pI3HUX BHUJIIB
€JICKTPOTEXHIYHOTO YCTAaTKyBAaHHSI 1 CUCTEM. 3IAaTHICTh IIPOBOJUTH CUCTEMHHUH aHATi3 BUPOOHUUMX MOTPed y CydacHOMY
obyaHaHHI Ta Martepiajax, IIPOTHO3YBaTW Ta IPOEKTYBATH PIlICHHS BUPOOHWYMX IpobIeM Ta po3podisTu i
OOIPYHTOBYBATH OpTaHI3alllifHO-TEXHIYHI 3aXOMU JUIA IMOKPAIICHHS TEXHIKO-SKOHOMIYHHMX TOKa3HHUKIB IMiAPO3ILTY Ta
BU3HAYATH MOTPEOU y HEOOXIMHOMY YCTATKyBaHHI. 3JaTHICTh BUKOPHCTOBYBATH MAaTEMATHYHUI amapar Ta HaBUYKH B
ramy3i (i3UKH, MEXaHIKM Ta EJIEKTPOTEXHIKM Ul JOCH[KEHHS Ta MOJAETIOBaHHA (DI3MYHMX SBHII 1 HpOLECIB Y
eJIEKTPOOOJIaIHAHHI Ta BMITH PO3POOJSATH TPOTPECHBHI TEXHOJIOTIYHI TIPOIECH HAa MPOCTI BHUAM MPOMYKINI Ta
3a0e3neyyBaTH iX BiAMOBIIHICTh TEXHIYHAM 3aBJIaHHAM 1| YHHHHUM HOPMATHBHO-TEXHIYHHM JOKYMEHTaM.

- nporpaMHui pe3yJbTaTH HaBYaHHs. 3HATH OCHOBH TEOpil €IEKTPOMArHiTHOTO TOJIS, METOOH PO3PaxyHKY
CJIEKTPUYHUX KiJl Ta YMITH BHKOPHCTOBYBATH iX JUIsl BUPIMIEHHS MPAaKTHYHHUX MpoOiieM y mpodeciiHii TisiIbHOCTI.
3nidCHIOBATH aHAJI3 MPOIIECIB B CIEKTPOCHEPTETUYHOMY, SJIEKTPOTEXHIYHOMY Ta €JIEKTPOMEXaHIYHOMY O0JIaHAHHI,
BIJIOBITHUX KOMIUIEKcax 1 cucreMax. OOupatu 1 3aCTOCOBYBAaTH MPHUAATHI METOIW M aHaji3y 1 CHHTE3Y
CIIEKTPOMEXAHIYHNX Ta eNIEKTPOCHEPreTHUHNX CHUCTEM 13 3aJaHAMH ITOKa3HWKAMH. 3aCTOCOBYBAaTH NpPHAATHI
EMIIIpUYHI 1 TEOPETUYHI METOIW JIJIsi 3MEHIICHHS BTPAT eJEeKTpoeHeprii mpu ii BHUPOOHHUIITBI, TPAHCIOPTYBaHHI,
PO3MOJIINIEHH] Ta BUKOPUCTAHHI.

3micT HaByaabHOI qucuumiing. KiHemaTrka 1 AuHaMika KiacuyHoi MexaHikd. Poborta Ta enepris. OcHoBH Teopil
BigHOCHOCTI. MonekynspHa ¢izuku. Tepmoauaamika. EnekTpudHe mojie Ta eNeKTPUYHUN CTpyM. MarHiTHe moje Ta
enekTpoMmarHitHa iHmykuis. KommBamHg 1 xBuii. ['eomerpuuna ontuka. XBuiaboBa omnTuka. KBaHTOBI sBHUINA.
KopmyckynspHO-XBUIBOBHH dyalli3M BIacTHBOCTEH Martepii. HamiBIpoBiIHUKOBI SBHUIA B KOHTaKTax. SaepHa dizuka.
EnemenTapHi 4aCTHHKH.

3aniaHoBaHa HaBYAJIbHA AisVIbHICTB: JIeKIii — 35 rof., 1abopaTopHi 3aHATTS - 35 TOJ., MPAKTUYHI 3aHATTS - 35 ro.,
camocriitHa pobota — 105 rox., pazom — 210 rox.

®opmu (MeTOM) HABYAHHS: JICKIIIT (3 BAKOPUCTAHHIM METOJIIB MPOOJIEMHOT'0 HAaBYAaHHS 1 Bi3yautizailii); JadopaTopHi
3aHATTA (3 BUKOPHUCTAHHSIM METOJIB KOMIT IOTEPHOTO MOJETIOBAHHS, MPAKTUKYMIB 1 (DI3MUHUX MPHUIIAAiB), PAKTHIHI
3aHSTTS, CaMOCTiliHa poOoTa (IHAUBIyalbHI 3aBJaHHS).

®opMH OUIHIOBAHHS Pe3yJILTATIB HABYAHHS. 3aXHCT JIA0OPATOPHUX POOIT, KOHTPOJBHI pPOOOTH, MHCHMOBE
ONUTYBaHHSA (TECTYBaHHS).

Buja ceMecTpOBOIro KOHTPOJIIO: iCTIUT.

HaBuaabHi pecypceu:

1. Cagembena, O. O., CaBenbes, C. O. ®izuka. [TiapydHuK 715 CTYICHTIB BUIMX HaBYaIbHUX 3akaaiB. K: «3HaHH"», 2016.
2. Hosruii, C. O., IlysuproBa, H. B. 3arampHa ¢isuka: HapuanpHuii MOCIOHMK AL CTYICHTIB (i3UUHUX Ta
imKeHepHUX crienianpHOocTel. XapkiB: XHY im. B.H. Kapasina, 2017.

3. T'onoeko, B.M., KocTiok, O.C. OcHoBH 3arajibHoi ¢izuku. JIbBiB: JIHY iMm. IBana ®panka, 2018

4. Tonomxkka, B. M., [po3noscekuii, B. b. ®i3uka. 30ipHHK 3amaq I8 KOHTPOIBHUX POOIT Ta KOJOKBIyMIB.
Xmenapaunpkui: TYII, 2002.-50c.

5. Imano, B. B., IletpoB, JI. O. CywacHa ¢isuka: IlimpydHWK IS CTYACHTIB HPUPOAHHUYMX 1 TEXHIYHUX
cnerianpHocTeil. KuiB: Bugaanunii nim «Koumopy, 2020.

6. MonynbHe cepenosuiie st Hapdanas MOODLE. Jloctyn 1o pecypey: https://msn.khnu.km.ua

7. EnexrponHna 6i6mioreka yHiBepcuTery. http://lib.khnu.km.ua/asp/php_f/plage lib.php

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

Bukaangau: n1-p. TexH. Hayk, npod. Arnpiii FOPOLLIKO
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http://lib.khnu.km.ua/asp/php_f/p1age_lib.php
https://www.feynmanlectures.caltech.edu/info/

2. IIOSICHIOBAJIBHA 3AIINCKA

Huctumutina «®i3ukay € ofHieo 3 ¢yHAaAMEHTAIBHUX AWCHUILIIH 1 3aiiMae MpoBigHE MicCIe y
MiAroTOBIN OakanaBpiB 1 MaricTpiB 31 cremianbHOCTi 141 — «EnekTpoeHepreTruka, eIeKTpPOTEXHIKA Ta
eslekTpoMexaHikay. Jucuurutina «(]i3ukay CKIajae OCHOBY TEOPETHYHOI 1 MPAKTHYHOI MiArOTOBKU
CIIEIIAJIICTIB Ta BiAirpae pojib Ti€i 0a3u, Ha SKIM IPYHTYETHCS YCHINIHA JIsJIbHICT 1HXeHepa B Oyb-
SKI{ TaTy31 Cy4acHOI TEXHIKH.

IIpepekBi3uTH: BHI]a MATEMATHKA, XIMisl.

Kopekeéizumu: TexHiYHAa MEXaHiKa, TEXHIYHA TEpPMOAMHAMIKA Ta TEIIOMAacCOOOMIH, TCOPETUYHI
OCHOBH €JICKTPOTEXHIKH, EJICKTPOTEXHIUHI MaTepiaju, TiIpora3oJnHaMiKa.

BignosinHo 1o Cmanoapmy euuyoi ocgimu 13 3a3Ha4eHOI CIIELIATBHOCTI Ta OCBITHBOI IPOTPaMU
JTUCLUIUTIHA CIPUSIE PO3IIUPEHHIO 1 MOTIMOICHHIO:

KOMIIETeHTHOCTEM: 371aTHICTh PO3B’S3yBaTH CKJIAJHI CIIEIiai30BaHl 3aBaHHS a00 MPaKTUYHI
npobiaeMu 1H)XXeHepli NpOrpaMHOro 3a0e3MeueHHs, 110 XapaKTepU3YyKThCS KOMIUIEKCHICTIO Ta
HEBU3HAUEHICTIO YMOB, 13 3aCTOCYBAaHHSM TEOPiil Ta METOIB iH(POPMAIIITHUX TEXHOJIOTIH, 34aTHICTD 110
abCTPaKTHOTO MUCIIEHHS, aHali3y Ta CHHTE3y, 3JIaTHICTh 3acCTOCOBYBATH 3HAHHS Yy MNPaKTUYHUX
CHUTYAIlisIX, 3/IaTHICTh BHUPINIYBaTH MPAKTUYHI 33/1a4i i3 3Iy4E€HHSIM METOMIB MaTeMaTuku, (Di3WKH Ta
€JIEKTPOTEXHIKH, 3/IaTHICTh BHPINIYBAaTH KOMILICKCHI CHemiali3oBaHi 3a/Jadi 1 MpakTH4YHI MpoOIeMH,
MOB’s13aH1 3 pOOOTOI0 EJIECKTPUYHUX CHCTEM Ta MEPEXK, CJIECKTPUYHOT YACTHMHM CTAHIIHN 1 MiJICTAHIN Ta
TEXHIKM BUCOKMX HAmpyr, 37aTHICTh BUPIIIYBaTH KOMIUIEKCHI CIIEI[iaJli3oBaHl 3ajadi 1 MpaKkTH4HI
npoOjieMH, TMOB’s3aHi 3 IPoOJIeMaMU METPOJIOTii, EIEKTPUYHHX BI/IMipIOBaHL p06OTOIO anCTpo'l'B
ABTOMATHYHOTO KEPYBAHHS, PENCHHOr0 3aXHMCTy Ta aBTOMATHKH, 3IaTHICTh BUPINIYBATH KOMIUIEKCHI
Ccremiaai3oBaHi 3a/1a4i 1 MpakTHYHI MpoOIeMH, MOB’13aHi 3 pOOOTOI0 EIEKTPHYHUX MAIIHH, alapaTiB Ta
aBTOMAaTH30BAHOT'O €JIEKTPOIIPUBO/LY;

NPOrpaMHUX pPe3y/ibTaTiB HABYAHHS: 3HATH OCHOBHU TEOPii €JICKTPOMArHITHOTO OIS, METOAN
PO3paxyHKy €JIEKTPUYHUX KT Ta yMITH BUKOPUCTOBYBATHU iX JJISl BUPILMICHHS MPAKTUYHHUX MPOOIEM y
npodeciiiHiil qiSIbHOCTI, 31CHIOBATH aHAJIi3 MPOIIECIB B €IEKTPOCHEPIeTUUHOMY, EIIEKTPOTEXHIYHOMY
Ta €JIEKTPOMEXaHIYHOMY OOJaJHaHHI, BIAMOBIAHUX KOMIUIEKCAX 1 CHCTeMax, OOMpaTH i 3aCTOCOBYBATH
OpUJaTHI METOAM AJIS aHali3y 1 CHHTE3y €JEeKTPOMEXaHIYHMX Ta EJIEKTPOCHEPreTUYHUX CUCTEM 13
3aJJaHMMH TMOKa3HMKaMM, 3aCTOCOBYBATH IMpPHJATHI €MIIPUYHI 1 TEOPETUYHI METOIU ISl 3MEHIICHHS
BTpaT €JIeKTPUYHOI eHeprii MpH i BUpOOHHUIITBI, TPAaHCIIOPTYBaHHI1, PO3MOAIEHH] Ta BUKOPUCTAHHI.

Mera aucuumjainu: (OpMYyBaHHS Yy CTYJIEHTIB TEOPETUYHOI OCHOBHU 3 (PI3UKH, HABUYOK
PO3YMIHHSI MEX 3aCTOCYBaHHS (DI3MUHMX MOHATH, 3aKOHIB 1 TEOPIii, 110 Ja1yTh IM 3MOT'Y OpIEHTYBaTHUCh
y HOTOLI HAyKOBOi 1 TEXHIYHOi 1H(opMalii, MaTu cpopMOBaHE HAYKOBOTO MIPKYBaHHS 1 LIMPOKUMN
CBITOIJISA] JUTSI PO3B'sI3aHHS PI3HOMAHITHUX 3a/1a4 y MPakTUYHiH (axoBii AisTBHOCTI.

IIpeaMer AMCUHMIUIIHKM. OCHOBHI 3aKOHOMIPHOCTI Ta MPHUHLUIM, IO BU3HAYAIOTh MOBEHIHKY
Matepii Ta eHeprii y BeecBiti. [IpenMer ¢i3uku oXoruiioe 3arajibHi BIaCTHBOCTI MaTepialbHUX 00'€KTIB
Ta iX B3a€EMOJIIO Yepe3 pi3HI TUIM MOMIB 1 CHJI, TOCHIKEHHS (yHAAMEHTAIbHUX 3aKOHIB MPUPOIH, a
TaKO’K aHaJli3 OCHOBHUX (OpM pyXy Marepii Ta eHeprii.

3aBaaHHsl AUCHUIUIIHU. JlaTH CTyneHTaM OCHOBHM IIMPOKOI MIATOTOBKH B ramy3i (i3WKH, IO
JI03BOJIMTh MaHOYTHIM 1H)KE€HepaM OpIEHTYBATUCh B IOTOL[l HAyKOBOi 1 TexHIUHOi i1H(opmamii i
3a0e3MeunTh iM MOXKJIMBICTh BUKOPHCTOBYBATH HOBI (Di3WYHI NMPUHIMIM B TUX Taly3sX, B SKUX BOHU
CIIEIIAI3YIOThCS, CHPHUATH (OPMYBaHHIO Yy CTYACHTIB HAayKOBOTO MHCIICHHS, 3a0€3MEeUNTH HayKOBI
METO/IM IPOBEICHHS EKCIIEPUMEHTAIBHUX JOCIIKEHb.

Pe3ysabTaTn HaBuaHHA. CTYIEHT, SIKUI YCIIIIHO 3aBEpIIVB BHUBUCHHS IUCIUILIIHH, TOBHHEH:
BMIJIO KOpUCHY8AMuUCb Cy4aCHUM HAYKOBHM arapaToM HaBYAJIbHOI 1 HayKOBO-TE€XHIYHOI 1HQOpMaIlii;
HAYKOBOIO JITEpaTypolo; ghopmyniosamu MeTy, 3aBJJaHHS 1 OOIPYHTYBaTH METOJ €KCIIEPUMEHTAILHOTO
NOCIIJDKCHHS; CKIadamu CXeMH EeKCIePUMEHTAIBHOT YCTaHOBKH; Gupiutyéamu TpolieMy pi3HUMH
METOAMU; 8CIMAHOGIH08amu JOT1UHI 3B’ 13K MK SBUIIIAMH 1 IPOLIECAMH;, IHMepnpemy8amu pe3ybTaTH
JIOCIIJKEHHSI 32 JONOMOrol0 TpadikiB, cXeM Ta TaOJMIb; aHAJI3yBaTH, Yy3arajJbHIOBAaTH pPE3yJIbTaTH
€KCIIEPUMEHTAJILHOTO JOCITIIKEHHS; pOo36 ’s3yéamuy KOMILJIEKCHI 3aBIaHHs, MOB’A3aHl 3 MallOyTHBHOIO
npodeciifHoIO NisIbHICTIO; 3aCTOCOBYBATH 3aKOHHU (DI3UKHU JJIs1 pO3B’sI3aHHS IPAKTUYHUX 3aB/IaHb.



3. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCHUIIJITHA

KinbkicTh rognH

HaszBa Tremu .. | J1a0. | [Ipakrt. | Cam.
Jlexkmii
pod. | 3aH. | poO.

1-i cemecTp HABYAHHS

OCHOBY KJTACHIHOI MEXaHIKH Ta PEIIATHBICTCHKOT MEXaHIKH

OcHOBH MONEKYISIPHOI (Di3UKH

TepmonnHamika

EnexTpocraTuka, e1eKTpUYHUN CTPYM

gl wnNE

Marnetrnsm. EnektpoMaraitHa iHAYKITIS

Pazom 3a cemecmp 18 18 18 66

2-if ceMeCcTp HABYAHHA

IS

KonuBannst 1 xButi

~

Onruka

KBanTOBa npupoaa BUIIPOMiHIOBaHHS. ATOMHA (hi3HuKa

©| @

EnemeHnTn KBaHTOBOI1 MCX.’:IHIKI/I CTATUCTHUKH 1 q)lSI/IKI/I TBEPAOIro Tijza

10 ®i3uka aTOMHOTO S/Ipa i eleMEeHTapHUX YaCTUHOK

Pazom 3a cemecmp 17 17 17 39

Pazom 35 35 35 105

4. TIPOT'PAMA HABYAJIBHOI JUCIUILITHUA

4.1. 3micT JiekliliHOr0 Kypcy

K-cTh

Iepenik TeM Jekuii, ix aHoTamii
TOIUH

1-ii cemecTp HaBYaHHS

1. OcHoBu kiaacnyHoi mexaniku. [Ipenmer dizuku. dizuka sk QyHIaMeHTaNbHa qUcuILTiHa. Metonn
(Gi3MYHOrO JOCHIJKCHHS: JOCHiJ, TiloTe3a, eKCIepuMeHT, Teopis. [JlocsarHenHs ¢Gi3uku i ii poib B
HAYKOBO-TEXHIUHIH peBomolii. 3B’ 530K (i3WKH 3 1HIMUMH HayKaMH i ii BIUIMB Ha X PO3BUTOK. 3aranbHa 2
CTpyKTypa i 3aBIaHHsa Kypcy ¢izuku. [lpenmer mexaniku. [Ipenmer mexaniku. KiHemaTtuka, TuHamMika i
cratuka. 3akonu Hetorona. Cuiu iHepiii.

2. OcHOBH KJIacHYHOI MeXaHiKH (MPOI0B:KeHHs1). 3aKOH 30€peKEHHS IMITYJIbCy. PeakTHBHUIA pyX.

Cunu B mpupo/i. 3akoH BeecBiTHbOTO TsDKiHHS. ['paBiTaliiiine mose. 2
3. OcHoBu peasiTuBicTchbKkoi MexaHiku. [lepeTBopenns JlopeHna i eneMeHTH crienialbHOI Teopii 5
BiJTHOCHOCTI.

4. OcHoBH MoOJeKyJasapHOI ¢i3uku. EkcriepuMeHTanbHi 3aKOHU iJiealbHUX Tra3iB, i3omporecu. OcHOBHE
PIBHSIHHSI MOJICKYJISIPHO-KiHETHYHOI Teopii. SBuia nepeHeceHHs. TerumonpoBiqHicTs, qudy3is, B A3KicTh. 2
BHyTpilHs eHepris ieanbHoTo rasy.

5. OcHoBu TepMoauHaMiku. 3aKOHM TepMoIuHaMikd. TeruioemHicTh. PiBHsHHsS Maiiepa, [lyaccona. 2
TerutoBi ABUryHH 1 XooauibHI Maruau. [ukn KapHo.

6. EnexkrocraTnka, ejexkTpuuyHuii cTrpym. 3akoH Kynona. Enextpuune mone. HampysxkeHicts
eJIEKTPOCTaTUYHOTO ToJisi. EnexTpuunuii crpym, 3akonn Oma Ta J[xoyns-Jlenna. [lpasuna Kipxroga. 2
EnextpudHuii cTpyM B piJlMHAX, Ta3aX, BAKyyMi.

7. 3MiHHMIA eJIeKTPUYHUI cTPyM. 3MiHHUH CTpyM. AKTHBHI 1 peakTHBHI CIIOKHBai. 2
8. Marneru3m. MaruitHe nose. I10Tik, HanmpyXeHICTb MarHiTHOro MoJs. MarHiTHa NPOHUKHICTh. 3aKOH 2
Bbio-CaBapa-Jlamnaca. Teopema Octporpaackkoro-I aycca.

9. EnexrtpomarsiTHa ingykuisi. EnextpomarnitHa ingykuis. 3akon @apazges. Ctpymu Dyxko. 2

Pazom 3a cemecmp 18




2-ii ceMecTp HAaBYAHHSA

1. Tapmoniuni koauBanHs. JludepeHuiaabHe pIBHAHHSA TapMOHIYHMX KOJMMBaHb. [Ipy>KMHHUHI

. o - . 2
¢biznuHuil i MaTeMaTHYHUN MasiTHUKH. XBHJIBOBI MPOIIECH.
2. XswuJji. PiBasaHs Oixydoi xBuii. JloBkuHA XBHII, XBUIbOBEe uncio. da3oBa i rpymnoBa MIBUAKICT.
Jucmepcist xBmitb. XBHILOBUH nakeT. IHTepdepentiis XBmib. CTOSU1 XBHIIII.
3. Onrtuka. EnemeHTH reoMerpudyHoi onTHKH. [loBHe BHYTpilIHE BimOWBaHHS cBitna. I[TpuHIWI
Iotirenca. KorepeHTHICTH CBITIIOBUX XBHIb. [HTepdepeHiis B TOHKUX IuliBKax. Judpaxiis csitia. 2
ITpunmun I'olirenca-Openensi.
4. Onrtuka. Meron 30oH @penens. Judpakuis Ppaynrodepa Ha onxHill minHI 1 Ha TUpaKUiiiHIA 2
pewritui. ucnepcis citna. [lonsipuzanis cBitna.
5. KpanToBa mnpupoaa BumpominioBaHHs. TeruioBe BUNPOMIHIOBaHHS. AOCONIOTHO YOpHE TiJoO. 2
3akonu Kipxroda, Credana-bonbimana, Bina.
6. AtomHa ¢izuka. Dortoedext. PiBnsuus Ennmreitna. Mojeni atoma. [Toctynatu bBopa. Teopist bopa
Ju1st atoma BogHio. Jlocmian ®@panka i ['epra.
7. EjaeMeHTH KBaHTOBOI MeXaHiKM, CTATHCTHKH i ¢izuku TBepaoro Tija. I'imoresa Jlyi ne Bpoiins.
CuiBBinHorreHHs HeBu3HaueHoCTi [eiizenbepra. XsuiapoBa (ynkiis. Pisasaus [lpeninrepa. Yactunka 8 2
noTeHIiabHIl siMi. EnemenTn i3uku TBepaoro Tina. EneprernyHi 30HU.
8. ®di3zuka aTOMHOrO s171pa i eJleMeHTAPHUX YACTHHOK. 3apsiJl, pO3Mip i Maca aTOMHOTO sapa. Macose i 9
3apsinoBe uncio. Cknan siapa. Hyknonu. Jledekt macu i eHepris 38’ 3Ky siapa.
9. ®izuka aTOMHOrO siApa i eJieMeHTAPHUX YACTHHOK. PalioakTHBHE BUIPOMIHIOBAHHS 1 HOTO BH[IH. 1
3aKoH palioaKTUBHOTO po3naay. SxepHi peakiii. Peakii nineHns sapa.
Pazom 3a cemecmp 17
Pazom 35
4.2 3micT J1aDOpPaTOPHUX 3aHSITH
Ne c K-cTB
Temu 1a00paTOpHUX POOIT
3/1 TOAUH
1-ii cemecTp HABYAHHS
1 BuBuYeHHs BUMipIOBaJIbHUX MPUIAJIB 1 BU3HAYEHHS T'YCTHHH TiJl IPaBUIBHOT T€OMETPHYHOT POpPMH 2
2 BuBYeHHS 3aKOHIB IMHAMIKH MOCTYMAILHOTO PyXy Ha MalllnHI ATBy1a 2
3 BuBuenHs 00epTOBOrO pyXy TBEpAOIo Tija 3a JONOMOror MasatHuka O6epOeka 2
4 BuzHaueHHs KoedilieHTa MOBEPXHEBOI'O HATATY PIAMHU METOAOM MiJHSTTS PIAMHY B Kaliisgpax. 2
5 Bu3HaveHHs BiIHOUICHHS MMTOMUX TEIJIOEMHOCTEH ra3y METOJIOM a/1iabaTHYHOTO PO3IIUPEHHS 5
(meron Kiemana-J/lezopma)
6 Busnauenns xoedimienra B’s13k0oCTi pianaN MeTogoM CTokca 2
7 BuzHaueHHs eIeKTPUYHOI EMHOCTI KOHAEHCATOPiB METOIOM HEPiOJNYHOI 3apSIKH Ta PO3PAAKH 2
8 BuzHavYeHHsS rOpU30HTAIBHOT CKJIAJI0BOI HANPYKEHOCTI MarHiTHOTO TOJIs 3eMti 2
9 BusHaueHHS BIIHOCHOI MarHiTHOI MPOHUKHOCTI MAarHETHKIB 2
Pazom 3a cemecmp 18
2-ii ceMecTp HABYAHHSA
1 BwusHaueHHS MOMEHTY iHEpIIii TiJIa METOJIOM KPYTHIBHUX KOJIMBaHb 2
2 Busuenns ¢iryp Jlicaxxy Ha ocumnorpadi 2
3 BusHaueHHs MIBUIKOCTI 3BYKY B HIOBITPI METOZOM PE30HAHCY 2
4 BuzHaueHHs paziyca KpUBU3HH JIiH3H 3a JONIOMOTOI0 iHTepdepeHuii ciTia 2
5 BuzHaueHHS KOHUEHTpALil po3unHY 3a 101oMororo pedpaxromerpa ABBE 2
6 BuzHaueHHs KOHIEHTpALil PO3YMHY LYKPY 32 JOIOMOTOI0 MOJISIPUMETPa 2
7 Busnauenns noctiitHoi B 3akoHi Ctedana — bonsiimana 2
8 JlocumimpkeHHs HammiBIPOBIAHUKOBOTO /1101 3
Paszom 3a cemecmp 17
Pazom 35




4.3 IlepeJtik TeM NPAKTUYHHUX 3aHATH

Ne K-cTB
TeMu npakTHYHUX 3aHATH
3/1 TOMH
1-ii cemecTp HABYAHHS
1 Kinemaruka Kinemaruka moctynanbHoro pyxy. KiHemaruka oGepTanbHOTO pyxy. PiBHOMipHUI 5
PyX MarepianpHOi TOUKH 10 Koxy. JJuHamika J[nHamika MOCTYaibHOTO PyXYy.
5 3akoH 30epeskeHHs iMmyibey. JnHamika oGeprambHOro pyxy. Hpyrmii 3akoH Hprortona mis 5
00epTampHOTO PYXY.
3 MowmeHT iMITyJibey. 3aKOH 30epeKeHHsI MOMEHTY iMITyJibey. CHITH y MEXaHilll. 2

MonekynsipHO-KiHETUYHA Teopis Ta TepMoIuHaMika. MoJeKyasipHO-KiHeTHYHa Teopis Ta
4 rtepmonuHamika. [3omponecu. PiBHsHHSA cTaHy. OCHOBHE pIBHSHHS MOJICKYJISIPHO-KiHETHYHOT 2
Teopii. BHYTpIilIHS eHepris CHCTEMH 11€aTbHOTO razy.

5 PobGora, sxky BuKOHye Ta3 mnpu po3mmpeHHi. [lepme nawamo tepmommuamiku. Lmkm Kapwo. 2
Entponis i BiibHa eHeprisi. OOUUCICHHS €HTPOMII i/1eaJbHOTO rasy.

6 Enekrocraruka i moctiiHmii cTpyM. Enektpuunuii 3apsi, 3aK0H HOro 30epeskeHHS. 2

7 EnextpuuHe moie i oro HanpykeHicTh. EnekTpiudHa eMHICTh, KOHJIEHCATOPH, 1X O6aTapei.

8 3axon Jxoymns—Jlenna. 3akon OMa i1 OTHOPITHOI Ta HEOAHOPIMHOI AUISHKA KOJIa i 3aMKHEHOTO 2
koua. 3akonu Kipxroda.

9 MarneTusm ‘Ma‘l‘“lfIiTHe Torte. 3akon Awmmepa. Cuna Jlopenna. 3akon @apanmes mis 2
€JIEKTPOMArHITHOI iHAYKIII.

Pazom 3a cemecmp 18
2-ii ceMecTp HABYAHHA

1 KommBanns i xBuni MexaHiuHi TapMOHiYHI KoMUBaHHS. [IpyKuHHWA (Qi3WYHANA 1 MaTeMaTHIHAN 2
MasITHUKHU. PIBHSHHS XBUITI.

2 XBunboBe piBHsHHS. [HTepdepenuis, mudpakiis XxBuib. CTOSUi XBUI.

3 OcHoBHi 3akoHu onTHKU. EnemenTn reomerpuunoi ontuku. [arepdepentis i qudpaximis cBitia. 2

4 [puHIMIHM 300py 1 BAKOPUCTAHHS ONTHYHUX, SNIEKTPHYHUX Ta MarHITHUX CHTHAIIIB JISI TOOYI0BH 2

MCXAaTPOHHHUX CUCTCM.

BunpowmintoBanus. Enementun atomuoi ¢izuku. TeruioBe BHIPOMiHIOBaHHS. AOCOJIOTHO HOpHE
5 Tino. 3akonu Kipxroga, Credana-bonpumana. Po3noain eneprii B ciekTpi abCOMIOTHO YOPHOTO 2
tina. 3akonu Bina. ®oroedekr i piBHsHHA EiiHmreiina.

Monemi aroma. Jlocniau Pesepdopna. [lnanerapua monens aroma. [loctynaru Bopa. Teopis bopa

6 JUISL aTOMa BOJTHIO. 2
7 OcuoBu kBaHTOBOi (i3uku Il'imoresa Jlyi me bpoima. CniBBigHOIIEHHS HEBH3HAYEHOCTEH 2
I'eiizenOepra. XBunboa (yskiis. Pisasans Llpeniarepa.
8 3apsia, po3Mmip 1 Maca aToMHOro sjpa. PajioakTHBHE BHUIPOMIHIOBaHHsS 1 HOro BUIW. 3aKOH 2
pallioakTUBHOTO po3nay. SaepHi peakiii.
9 SnmepHi peakuii. 3aiiKoBe 3aHATTS 1
Pazom 3a cemecmp 17
Pazom 35

4.4 3mict camocTiiiHoi (y T.4. iHAUBiAya/IbHOI) podoTH

CamocriitHa po0OoTa cTyAeHTIB JieHHOI (OpMU HaBYaHHS TIOJNATAE y CUCTEMATHYHOMY OIpaIlfOBaHHI
NPOTPaMHOr0 MaTepially, MiJrOTOBIl JO BUKOHAHHS 1 3axucTy JabopaTopHux poOit (JIP), mpakTuyHHX 3aHATH
(IT3), TecTyBaHHS 3 TECOPETUYHOTO MaTepialy, BAKOHAHHI 1HIAWBIIyaIbHUX 3aB/IaHb TOIIO.

IHauBiMyanbHI 3aBIaHHS MOJATAIOTh Y PO3B'SI3aHHI 3a1a4y. MeTOIuYHI BKA3iBKH Ta BapiaHTH 3aBlaHb
PO3MIIIIEHO Y MOy ABHOMY cepemouitii. Jloctym: https://msn.khmnu.edu.ua/course/view.php?id=5926



https://msn.khmnu.edu.ua/course/view.php?id=5926

3micT camociiiHoi podoTn
THIKHSA

K-cTh
TOUH

1-ii ceMecTp HABUYaHHS

OnmnpartrroBanHs JekIiitHOT0 Marepiany (JIM), miaroroska no BukonanHs JIP Ne 1 ta [13 Nel

OmparrroBansst JIM, miaroroBka a0 Bukonanus JIP Ne 2 ta I13 Ne2

OmparrroBanrs JIM miaroroska g0 Bukoranss JIP Ne3 ta [13 Ne3

OmparrroBanns JIM, miaroroBka mo BukoHanHs JIP Ne4 ta I13 Ne4

OnparroBanss JIM, niaroroeka g0 Bukonanus JIP Ne5 ta I13 Ne5

OnparroBanns JIM, niaroroska g0 BukoHanus JIP Ne6 ta 13 Ne6

OnpartoBanns JIM, niaroroska 10 BukoHanus JIP Ne7 ta 13 Ne7

OmparrroBansst JIM, miaroroBka g0 Bukonanus JIP Ne§ ta 13 Ne§

OO N O O | W[ N|

OmparrroBanns JIM, miaroroska po BukoHanHs JIP Ne9 ta I13 Ne9

~| ~| oof | ~| oof | oof

Pazom 3a cemecmp

(o2}
[op}

2-ii ceMecTp HABYAHHSA

OnparroBanns JIM, niaroroska g0 BukoHanus JIP Nel ta [13 Nel

OnparroBanns JIM, niaroroska 10 BukoHanus JIP Ne2 ta [13 No2

OnpartrroBanss JIM, miaroroka go BukoranHs JIP Ne3 Tta I13 Ne3

OnparrroBanns JIM, miaroroBka g0 BukoHauHa JIP Ne4 ta 13 Ne4

OnparirroBanss JIM, niaroroeka g0 Bukonanus JIP Ne5 ta I13 Ne5

OnparrroBanns JIM, miaroroBka g0 BukoHauHa JIP Ne6 ta 13 Ne6

~N | o Al W N -

OnparroBanns JIM, niaroroska g0 BukoHanus JIP Ne7 ta 13 Ne7

8 OnparirroBanss JIM, niaroroka g0 BukoHanss JIP Ne8, miaroroska mo 113 Ne8

| o1 o1 gl o b~ b

Pa3zom 3a cemecmp

w
©

Pazom

105




4.5 3aBaaHHs VI NOTOYHOI0 KOHTPOJIIO 3HAHb | YMiHb CTYJCHTIB

OCHOBHI MUTAHHSA, III0 BHOCATHCH HA 3aXMCT Ja0OPATOPHUX POOIT

Ne Tem,

JIP

3MicT 3aBIaAHHA

1-ii cemecTp HaBYaHHS

Tema 1
JIP 1-3

1. ChopmymroiiTe 1 3anmumiiTh 3aKkoH HpIOTOHA A MPSAMOIIHIKHOTO TMOCTYMAIBHOTO 1
00epTOBOTO PYXIB.

2. JlaiiTe BUBHAUYCHHS MOMEHTY CHUJIM, MOMEHTY 1HEpIIii, JIIHIHHOTO 1 KyTOBOTO MPUCKOPEHb.
BuBeiTh 3B'S130K JIIHIMHOTO 1 KyTOBOTO MIPUCKOPEHBb.

3. SIx oOumcnIUTH CUIy HATATY HUTKU MAllUHU ATByAa IMpH PIBHOIPHUCKOPEHOMY pYCl
CUCTEMH TiN?

4. Sk OOYMCIUTH BEIMYMHY 1 HANpPsIM CHJIM THUCKY Ha BICh OJIOKa NpHU PIBHOMIPHOMY i
PIBHOIIPHCKOPEHOMY pyXaX CUCTEMH TiJ?

5. lllo Ha3uBarOTh MOMEHTOM cHiM? SIK BU3HAYAIOTh HOTO HAIPSM 1 YMCIOBE 3HaYeHHSA. SIKi
OJIMHIII BUMIPIOBAHHSA MOMEHTY CHJIU?

6. Buectu dopmyny st 0OYMCIIEHHSI CUIIU HATATY HUTKH IPU PIBHONPHUCKOPEHOMY pPYCl
Tarapus MasitHuka O6epoexa.

7. MoMeHT iHepIlii TiJ MpaBHJIBHOI T€OMETPUYHOT (POPMH.

8. BuBectn ¢opmymny s po3paxyHKy MOMEHTY iHepmii MasitHuka OOepbeka 06e3
ypaxyBaHHS CHJI TEPTS 1 3 ypaxyBaHHIM LUX CHUIL

Tema 2
JIP 4,5

. YoMy TeIUIOEMHOCTI Ta3y 3ajeXkaTh BiJl CIIOCOOIB 1 yMOB HarpiBaHHs?
. llTo BinOyBaeThCs 3 BHYTPIMIHBOIO EHEPTIEI0 Ta3y MpH aaiabaTuyHOMY mporieci?
. SIK 3MIHIOETBCS TeMIepaTypa ra3y npu ajaiabarnyHomy mpoieci ?

Tema 3
JIP 6

. ChopmymtoiiTe 3aKOHU TEPMOIUHAMIKH

N — W N =

. Homy MaHOMeETp npuiiany B poOOTI HAOBHIOIOTH BOJIOI0, & HE PTYTTIO?
3. YoMy IOpIBHIOIOTH TEIJIOEMHOCTI ra3y MpH i30TepMidHOMY i afiabaTHUHOMY Ipolecax?

Tema 4
JIP 7

1. SIx moBOAATH ceO€ MPOBITHUKH B JICKTPUUHOMY TTOJ1?

2. YoMy IOpIBHIOE HAIPY>KEHICTh €JIEKTPUYHOTO MOJI BCEPEANHI POBIHUKA?

3. Ilo Ha3uBaeTbcad ENEKTPOEMHICTIO  BIIOKPEMJIEHOTO  NPOBIAHUKA; B3AEMHOIO
€JIEKTPOEMHICTIO TPOBIIHUKIB?

4. Ilo Take KOHJIEHCATOPH 1 €JIEKTPOEMHICTh KOHAEHCATOPIB?

5. BuBectn 3aranpHy eNEKTPOEMHICTh Oarapei KOHJEHCATOpiB INpH MapalielbHOMY Ta
MOCJI1JIOBHOMY CIIOJTYYECHHSIX.

6. BukopucroByrouu Teopemy Octporpajcekoro-I'ayca, BUBECTH €IE€KTPOEMHICTh IJIOCKOTO
KOHJIEHCATOpA.

7. BuBectu hopmyny eHeprii eJIeKTPUIHOTO MOJIs B TFIOCKOMY KOHJIEHCATOPI.

Tema 5
JIP 8,9

1. ChopmymnroBatu Ta 3anucatu 3akoH bio-Caapa-Jlammaca.

2. BuBecTu BHpa3 HaNpy>KEHOCTI MarHiTHOTO MOJIS B IEHTP1 KOJIOBOTO CTPYyMY.

3. BuBectu Bupa3 Hapy>KEHOCTI MarHITHOTO MOJISI IPSAMOJIIHITHOTO MMPOBITHUKA 3 CTPYMOM.
4. Yomy mpu OZHOMY 1 TOMY CaMOMY 3HAQU€HHI CTPyMY KYTH BIAXWJIEHHSI CTPLIKU CIIiJ
BUMIPSTH JIJIs1 ABOX HAIPSIMKIB I[OTO CTPYMY?




2-ii ceMecTp HABYAHHA

Tema 6
JIP 1-3

1. SIke ¢izuyHe sBUIEC BUBYAETHCS B JaHii poOOTi?

2. BuBectu piBHSIHHS PE3y/IbTYIOUOI TPAEKTOPIT IPU CKIIAAaHHI B3aEMHO NEPIICHIUKYIIPHUX
KOJIMBaHb 3 OJJHAKOBUMHU IE€P10/IaMHU.

3. Konu pe3ynbTyouoro TpaekTopiero Oyae Koyio?

4. B sixoMy BUINIAAKY pe3yJIbTyIOUHil pyx Oyzae BiIOyBaTUCh 3a €IIICOM MPOTH HAPSIMKY
TOJTMHHUKOBOT CTPLIKH?

5. o Take ¢irypu Jlicaxy? Sk ix oTpumaru Ha ekpaHi ocimorpada?

6. Buectu piBHsHHSA o1Hi€e 3 diryp Jlicaxy.

7. Sk Bu3HauMTH 13 ciocrepexkeHHs (iryp Jlicaxxy gactory konuBaHb?

8. SIK mOCATHYTH CKJIaAaHHS B3a€MHO MEPICHIUKYISIPHUX CBITIOBUX KOJIUBAHB?

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

10. 1o Take MOMEHT iHEpIIii Tija BITHOCHO OCi o0epTaHHs?

11. ChopmymroBaTtu Teopemy LlTeitnepa.

12. YoMy 0piBHIOE MEpio KOIUBaHb (PI3UYHOTO Ta MATEMAaTUYHOTO MasiTHUKIB? YoMy
JIOPIBHIOE MEPio KPYTHIIBHUX KOJIMBAHb?

13. Illo Take rapMOHIYHE KOJMBAHHS?

14. 3a gxuX yMOB KOJIMBaHHS (i3UYHOTO MAaATHUKA Oy1yTh TApMOHIYHUMU ?

15. lat BU3HAYEHHS MEPi0/Ty, YACTOTH, aMILTITY U Ta a3y KOJTUBAHb.

Tema 7
JIP 4-6

1. o Take iHTepdepeHLis CBITNA 1 sIKi yMOBU HEOOX1IH1 /Ui ii criocTepekeHHs?

2. SIx BuHUKaOTh Kinblg HetoroHa? Buseaits Gpopmyity amns pajaiyca m -ToO KiJbIs y
BIIOMTOMY 1 IPOITYCKHOMY CBITJIi.

3. Homy B 1ieHTpi ycTaHOBKM HbIOTOHA Yy BiIOMTOMY CBITJII BUAHO "min",a B MPOIYIICHOMY
cBiTii — "max" ?

4. BuBeaiTb yMOBH ISl IHTEpGEPEHLIMHUX MAKCUMYMIB 1 MIHIMYMIB y BiIOUTOMY 1
MPONYILIEHOMY CBITJI NPH 1HTEpdEPEHIII] B TOHKHUX IUTIBKaX.

5. I1lo Ha3uBalOTh CMyraMH piBHOI'O HaXMIIy 1 piBHOI TOBIIUHU?

Tema 8
JIP 7

1. JlaTu BU3HAUEHHS OCHOBHUX XapaKTEPUCTHK BUITPOMIHIOBAHHSI.

2. IneanpHO BimOMBaroye 1 a0COMOTHO YOPHE TLIO OJEPKYIOTh OJHAKOBY KITBKICTh CBITIIOBOT
eHeprii. B yomy nosifraB BIIMIHHICTh B €HEPTisX, AKY BIAIOTh 111 T1ja, Ta B MEXaHI3MI1
nepeayvl eHeprii?

Tema 9

1. Busectu 3akon Ctedana - bonbiimana.
2. UM 3yMOBIICHI TpaHUIli BUMiIpIOBaHHS TeMIEpaTypH ONITUYHUM HipOMETpOM?

Tema 10
JIP 8

1. V yomy nosnsirae siBUILE PaIiOKTUBHOCTI ?
2. SlnepHi cuiu 1 eHepris 3B°sI3Ky s/ep.
3. 3aranbHi BJaCTUBOCTI €IEMEHTAPHUX YACTHHOK.




Ha innuBinyansHy poOOTy CTyeHTaM 3a04HO1 ()OPMH HAaBYAHHS BUAAETHCS KOHTPOJIbHA POOOTA.
Bumorn 10 1i BHKOHAHHS, METOAWYHI BKAa3iBKM 1 BapiaHTH BCTAHOBIIOIOTHCS METOAHMYHUMU
PEKOMEHJIAIISIMU 10 BUKOHAHHS KOHTPOJIBHMX POOIT, sIKI KOXXHUH CTYJIEHT OTPUMYE Ha Kadeapi y
1epioJ1 HACTAaHOBHOI cecii.

5. TEXHOJIOT'II HABUAHHS

[Ipouiec HaBYaHHS 3 AUCUUIUIIHU TPYHTYETbCS HAa BHKOPUCTAHHI TPAJAMILIMHUX Ta Cy4aCHUX
TEXHOJIOT1HM, 30Kpema: JeKiii (3 BHKOPHUCTAHHSIM METOJIB IMPOOJIEMHOTO0 HaBUaHHS 1 Bi3yaizarlii);
7ma0opaTopHi 3aHATTS (3 BHUKOPUCTAHHSIM METOJIB KOMIT FOTEPHOTO MOJICIIIOBAHHS, TPAKTHKYMIB),
caMocTiiiHa poOoTta (IHAWBIIyaJIbHI 3aBIaHHS, PO3PaxXyHKOBO-TpadiuHi poOOTH) 1 MaOTh 3a METY
OBOJIOAIHHA CTYJCHTaMH CIEIiaJIbHOIO TEPMIHOJIOTIEI0 1 HAOYTTS HUMHU MPAKTUYHUX HABUYOK 3 aHANI3Y
1 CHHTE3y eJEKTPUYHUX 1 MArHiTHUX KU1, aHali3y poOOTH EIEKTPOCTATHYHHX 1 €JIEeKTPOMarHiTHUX
IIPUCTPOIB.

6. METOAU KOHTPOJIIO

[ToToyHMI KOHTPOJIb 3AIMCHIOETHCS i Yac JIEKIIMHUX Ta J1a00pPaTOPHUX 3aHSATh, a TAKOXK Y JIHI
MPOBEJICHHS KOHTPOJIBHUX 3aXOJliB, BCTAHOBJICHHX POOOYOI0 MPOrpaMoro i rpadikoM HaBYAILHOTO
npouecy. [Ipu nboMy BUKOPUCTOBYIOTHCS TaKi METOJIM TOTOYHOTO KOHTPOIIIO:

- YCHE ONUTYBaHHS Mepel JOIMYCKOM JI0 JTa00paTOpPHOTO 3aHSTTS;
- 3axuCT JJabopaTopHUX pooiT;

- TECTOBHWI KOHTPOJb TECOPETHYHOTO MaTepialy 3 TEMH,

- 3aXHUCT IHAMBIAYaIbHHUX PO3paXyHKOBO-IpaiuHUX 3aBJaHb;

- BUKOHAHHS JJOMAIITHIX 3aB/JIaHb.

[Ipu BuBEIEHHI MiJICYMKOBOI CEMECTPOBOi OI[IHKM BPAaXOBYIOTHCA PE3yJIbTAaTH SIK MOTOYHOTO
KOHTPOJIIO, TaK 1 MiJICYMKOBOTO KOHTPOJBHOTO 3aXONy, SKHA IMPOBOJUTHCS METOJOM TECTYBaHHS 3
ycboro wmarepiany aucuurunind. CTyneHT, sSkuii HaOpaB TMO3WTUBHUUN CepelHbO3BAKEHUI Oan 3a
MOTOYHY pOOOTY 1 HE 3/1aB M1JICYMKOBUM KOHTPOJIBHUI 3axXij] (ICTIUT), BBAXKAETHCS HEBCTUTAIOYHM.

7. POPMU I METOJHU OINIHIOBAHHS PE3YJIbTATIB HABYUAHHA

KoHTposp 3a 3aCBOEHHSAM HaBYAJIBHOTO MaTepiany 3A1MCHIOETHCS HAa OCHOBI MOTOYHOTO KOHTPOIIO.
ITpu oniHrOBaHHI 3HaHb CTYAEHTIB 3MIHCHIOIOTHCS PI3HI 3aCO0M KOHTPOJIO, 30KpeMa MOTOYHHUI KOHTPOJIb
(omparroBaHHS TEOPETUYHOTO MaTepiaiy), TECTOBI 3aBAAaHHS, KOHTPOJIBbHI POOOTH.

[TpoMi>KHUIT KOHTPOJIb, IO MOJISTAE y TIEPEBIpIli 3HAHD CTY/ACHTIB M0 TeMaM 3IIHCHIOETbC Y opmi
TECTOBUX 3aBJIaHb.

OpneprkaHi CTYJJCHTOM OILIHKH /I YaC IOTOYHOT'O, TPOMIKHOTO KOHTPOJIIO HE TIePEe3Aat0THCSI.

Koxxnuit Bux poOOTH OLIHIOETHCS 3a 4OTHPHOANbHOMO IKajor. IlizcymMkoBa OIliHKA 3a ceMecTp
BHCTABJISIETHCA 13 ypaxXyBaHHSIM BCiX OIIIHOK, OJEpAHHMX CTYJCHTOM 3a CEMECTp Ta Pe3yJbTaTiB 3aiiKy.
Barosi koeimieHTH 3MIHIOIOTBCS 3aJIE)KHO BiJl CTPYKTYpPH JUCIUATUTIHH.

Koxumii Bua poOOTH 3 MHUCHUIUTIHA OIIHIOETHCS 3a uomupubdanvhoro 1mkamor. CeMecTpoBa
MiZICYMKOBa OIliIHKa BU3HAYAETHCS SIK CEPEIHBbO3BAKEHA 3 YCIX BHIIB HAaBYAJIbHOI pOOOTH, BUKOHAHHX i
30aHUX HNO3UmMUEHO 3 BPAXyBaHHSIM BaroBux KoedimieHTiB. CTyaeHT, sKuil HaOpaB TO3UTHBHUIM
CepeIHbO3BAXKEHUI Oan 3a MOTOYHY poOOTY 1 HE 3/4aB MIJICYMKOBHM KOHTPOJBHUI 3axill, BBa)Kae€TbCs
HEBCTUTAIOUUM.

[Ipu ouiHIOBaHHI 3HaHb CTYACHTIB 3IMCHIOIOTBCSA Pi3HI 3aCO0M KOHTPOJIO, 30KpeMa MOTOYHUI
KOHTPOJIb 3/11IACHIOETHCS MiJl Yac MPaKTUYHUX 3aHsTh, P YOMY BPaXOBYIOThCA Pi3HI BUIM poOoTH. OKpeMo
3/11MCHIOETHCS. KOHTPOJIb 32 BUKOHAHHSIM CaMOCTIHHOI Ta 1HIMBIyalbHOI pOOOTH.

[Ipomymiene mpakTUYHE 3aHATTSA CTYIACHT MOBWUHEH BiJIIPAIIOBATH Yy BCTAHOBJIICHWN BUKJIAJIadeM
tepmiH. [IpoTaroMm cemecTpy CTyIeHT MOBUHEH OTPUMATH HE MEHIIE 4 OIIHOK Ha MPAKTUYHUX 3aHITTAX.

ITpu owiHIOBaHHI 3HaHb CTY/IEHTIB BUKJIA/1a4 KEPYETHCSI TAKUMH KPUTEPIIMH.



OuiHky ,,BIIMIHHO” OTpPHUMYE CTYACHT 3a IJIMOOKE 1 MOBHE OMNAaHyBaHHS 3MICTy HaBYaJbHOIO
MaTepialy, B SIKOMY BiH JIETKO OpIEHTYETbCS, MOHATIHHOTO amapaTy, 3a YMIHHS 3B’SI3yBaTH TEOPilO 3
MPAaKTUKOI0, BUPILNIYBATH MPAKTHUYHI 3aBJaHHS, BUCIIOBIIOBATH 1 OOIPYHTOBYBATH CBOi CYIDKCHHS 1
KOHCTPYKTHUBHI pimieHHs. BiaminHa o1liHka nepeadavyae rpaMOTHUM, JIOTTYHUI BUKJIa BIMOBIAL (SK B YCHIH,
TaK 1 B MUCHMOBIH popmi), siKicHE 30BHIIIHE ODOPMIICHHS.

Ominky ,,100pe” OTpUMy€ CTYACHT 3a IIOBHE 3aCBOEHHS HABYAJIHLHOTO MaTepiandy, BOJOIIHHS
MOHATIMHUM arapaTtoM, OpI€HTYBaHHS B BHBYCHOMY MaTepiaji, CBIiJJOME BHWKOPUCTAHHS 3HAHb IS
BUPIIICHHS NMPAKTUYHUX 3aBJlaHb, TPAMOTHUH BUKJIAJ BIJTOBII, aje y 3MiIcCTi 1 (hopMi BIAMOBIII MaIH MicIie
OKpeMi HETOYHOCTi (MOXHOKHM), HEUiTKi (OPMYITIOBAHHS 3aKOHOMIPHOCTEH TOIIO. BinmoBiap cTymeHTa Mae
OyIyBaTHCh Ha OCHOBI CAMOCTIHOTO MHCIICHHS.

Ouinky "3a70BUIBHO" 3aCIIyrOBY€ CTYIEHT, SKUH BHSIBUB 3HAaHHS OCHOBHOTO HaBYaJbHO-
MpPOrpaMHOro Marepiainy B 00Cs31, HEOOXITHOMY JJIsi IOJANBIIOT0 HaBYAaHHS Ta MPAKTHYHOI MISJIBHOCTI 3a
npogeciero, MO CIPaBISIETHCS 3 BUKOHAHHSIM MPAaKTUYHUX 3aBAaHb, IEpe10aueHuX MporpamMoro.

Or1iHKH "3a10BUIBHO" 3aCTYTOBYE CTYJICHT 3a HETIOBHE OTIaHYBaHHS MPOrPaMHOTO MaTepiaiy.

Ominka ,,He3aJ0BUTLHO” BUCTABIISIETHCA, KOJIU CTYJCHT Ma€ PO3pi3HEH1, 0€3CHUCTEMH1 3HaHHS, HE BMi€
BUJIUISTH TOJIOBHE 1 JIPYrOpsiHE, NOIYCKAE€THCS MOMMJIOK y BH3HAUEHHI MOHATH, MEPEKPYydye iX 3MICT,
XaOTHYHO 1 HEBIIEBHEHO BHUKJIANA€ Marepiaj, He MO)Ke BHKOPHCTOBYBATH 3HAHHS NpPU BHPIIIEHHI
NPaKTUYHUX 3aBJIaHb.

Ha ocHOBI pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO BUCTABIISETHCS MiICyMKOBA CEMECTPOBA OLIIHKA.

CTpyKTypyBaHHSI IUCHUILIIHU 32 BUJIAMHU POOIT i OiHIOBAHHSA Pe3yJIbTATIB HABYAHHSA
CTYACHTIB JIeHHOI ()OPMHU HABYAHHS Yy ceMecCTpi 32 BaroBuMM KoedinieHramu

Ayoumopna poooma: Camocriitna po6ora (IlincymxoBuit
JIEKIIi1, JaOOpaTOPHi 3aHATTS, KOHTPOJIbHI 3aX0I1 CTYJICHTIB KOHTPOJIb
JlaGopaTtopHi poboTu KoHntposbai pobotu | JlomariHi 3aB1aHHs icruT
0,2 0,2 0,2 0,4

OuiHBaHHSA TECTOBUX 3aBIaHb
TemaTH4HUN TECT AN KOXKHOTO CTYJCHTA CKIAMAETHCS 3 JABAIATH (KiIbKicmb mecmosux
3a60aHb y mecmi modice Oymu pi3Hol0) TECTOBUX 3aBIaHb, KOXKHE 3 SKUX OI[HIOETHCS OJHUM OajoM
(moorce 6ymu inwuii eapianm). MakcumanbHa cyma OaniB, sSIKy MO)ke HaOpaTtu cryfaeHt, ckiagae 20.
O1iHIOBaHHS 31UCHIOETHCS 32 YOTUPUOATBHOIO IIKAJIOKO.
BinnoBigHicTh HaOpaHux OalliB 3a TECTOBE 3aBJaHHS OIlIHII, IO BHUCTaBISETHCS CTYACHTY,
IpeJICTaBIeHa y HUKYEHaBeIeH1 i TabauLi.

Cyma 6aiiB 3a TeCTOBI 3aBAaHHS 1-5 6-11 12-16 17-20
Onigka 3a 4-0aJIbHOKO IKAJIOIO 2 3 4 5

Ha tecryBanns BinBoautbes 20 XBWIMH (JUIsl 3aKpUTOi (JOPMHU TECTIB — MO OJHINA XBWJIMHI Ha
KOKHe 3aBAaHHA (abo iHmuWK BapianT). [IpaBuibHI BIAMOBIAI CTYAEHT 3aMUCy€e y TaJOHI BiAMOBIiJAEH.
[Ipu upoMy yci rpapu A BiANOBiAEH MaroTh OyTH 3amoBHEHI Ludpamu, IO BIANOBIIAIOTH
MpaBUJIBHAM, Ha TMOTJSA CTYACHTa, BIAMOBiAIM. Bukiagauy Ha HACTYIMHOMY 3aHSTTI OTOJIOINIYE
pe3yJIbTaTH TECTYBAaHHS. TeCTYBaHHS CTYACHT MOXE TaKOXK MPOUTH i B OH-JIAH PEXUMI Y MOJTYTEHOMY
cepenowuii st HapuaHHT MOODLE.

SIKII0 CTYIEHT OTPUMAaB HETaTUBHY OIIHKY, TO BiH Ma€ Mepe3arH ii B yCTaHOBICHOMY TOPSIKY,
ane 000B’SI3KOBO J0 TEPMiHY HACTYITHOT'O KOHTPOJIO.

[TincymMkoBa ceMecTpoBa OIliHKa 3a HalllOHaJIbHOO mIKasoro 1 mkano EKTC BcTaHOBIIOETHCS B
ABTOMATHU30BAHOMY PEXHMI IiCIsi BHECEHHS BUKJIQJa4eM YCiX OIIHOK J0 EJIEKTPOHHOTO KYypHAIY.
CriBBiTHOIIIEHHS BITYM3HSIHOT KK OIIHIOBaHHSA 1 mkanu orfiHtoBaHHs CKTC naBeneni y Tabmmiri.

Jns mepexony BiA BITYM3HSAHOI OIIHKM 10 owiHkK 3a mkajgow ECTS HeoOXximHO 3HaAlTH
CepeNHbOAPU(DMETHYHY OIIHKY 3a BITYM3HSHOK IIKAJIOI, MMOMHOXHUTH i Ha BIAMOBIIHUMA BaroBHUM



Koe(iIieHT 1, TOMABIIM BC1 CKIAJ0B1, OTPUMAEMO CyMy 0alliB, Kl BU3HAYaTh KOHKpeTHY o1iHnky ECTS.

IHepexin Bix iHCTUTYiHOI IKaJIU OUiHIOBaHHSA 10 eBponeiicbkoi (ECTS)

Orrigka

ECTS bamu [HCTHTYMIIHA OTliHKA, KPUTEPil OIIHIOBAHHS

BI/IMIHHO — rnu0oKe 1 MOBHE ONaHyBaHHS HABYAJIBHOTO MaTepiasly i BUSBIICHHS

A 4,75-5,00 (5. . . .
BIJNIOBITHUX YMiHb Ta HaBUKIB

B 4.25-4.74 |4 /IOBPE — moBHE 3HaHHS HABYAJIBHOTO MaTepialy 3 KUIBKOMa HE3HAYHUMU
MIOMUJIKaMH

C 351-4.24 |4 /IOBPE — B 3araibHOMY INpaBWJbHAa BIANOBiAb 3 JBOMAa-TPhOMa CYTTEBUMU
MIOMUJIKaMH

3A4/I0BI/IbHO — nenoBHE ONaHyBaHHS MIPOrPaMHOr0 Martepiaiy, ajie JOCTaTHE s

D 3,26-3,50 |3 .. . .
MPaKTHYHOT TisUTBHOCTI 32 Mpodeciero

3A4A/10BL/IbHO — HenoBHE ONaHyBaHHS MPOTPAMHOTO MaTepiaiy, IO 3aJI0BOJIbHSE

E 2,15-3,25 |3 .7 . . .
MiHiMaJIbH1 KpUTEpii OLIHIOBAHHSI

HE3A/IOBUUIPHO — 0€3CUCTeMHICTh OJEpKaHUX 3HaHb 1 HEMOXKIUBICTh
MIPOJIOBXKUTH HaBUaHHS 0€3 10IaTKOBUX 3HAHb 3 TUCIUILTIHU

FX 12,00-2,74 |2

HE3A/IOBIVIBHO — neoOxinHa cepiio3Ha MoAajblia podoTa 1 TOBTOPHE BUBYEHHS
MUCLUILIIHA

F 0,00-1,99 |2

Ipumirka. Skmo cryaeHT Oakae OTPUMATH OLIHKY 3a MUCHMIUIIHY 32 MiJICYyMKaMH HOTOYHOTO
KOHTPOJIIO B ceMecTpi 6e3 3/1aui icnuTy, To Horo peMTHUHroBa OIiHKa 3a ceMecTp 30inbiyeThes B 1,25
pasiB.
8. IMTAHHA 1JIsA CAMOKOHTPOJIIO
1. Beryn, nmpenmert ¢i3uku. JJocsruenHs Gi3UKH, TOCATHEHHS 1 3B’ S30K 3 IHITUMHU HayKaMHU.
2. Kinematuka HOCTYNaNIbHOTO pyXy MmarepianbHOi ToukH. Llmsx ta mepemimenss. LBuaxicts Ta
NPUCKOPEHHS.
3. KpuBomniniiinuii pyx. TaHrenmiagpHe Ta HOpMaibHe MPUCKOpeHHS. [I0BHE MPUCKOPEHHS.
4. KinemaTuka obeptanbHOro pyxy. Kyt noBopoTty, KyToBa MIBUIKICTh Ta KyTOBE IPUCKOPEHHS.
5. JIuHamika MOCTYNaJbHOTO PyXy. 3aKOHU AMHAMIKHU MOCTYNAJIBHOTO PyXY, Maca, Cuja, IMIIyJbC.
6.3aK0OH 30epeKeHHs IMITYJIbCY 3aMKHYTOT CUCTEMH.
7.Cunu TepTs, IPYKHOCTI, TSHKIHHS, Bary.
8.Enepris , pobora, moryxHictb. Kinernuyna enepris. [loreHunianbHa eHepris. 3akoH 30epeXeHHS
eHeprii.
9. AOCOTIOTHO NPY>KHUI Ta a0COIIOTHO HETIPYKHUI yap.
10. MomenT cunu. MomeHT iHepuii. OCHOBHE piBHSHHS JUHAMIKU 00€pTaIbHOTO PYXY.
11 .KineTnuHa eHepris Tu1a, 1110 00EpTAETHCS.
12. MoMmeHT iMIynbCy. 3aKOH 30€peKeHHSI MOMEHTY IMITYJIbCY.
13. ExcriepuMeHTanbHI 3aKOHU 17lealIbHUX Ta3iB. [3omporiecu.
14.PiBusauHa MenpaeneeBa-Knamneiipona.
15. OcHOBHE PiBHAHHS MOJIEKYJISIPHO-KIHETHYHOI TEOPii.
16. bapomerpuuna popmyia.
17. CepenHsi AOBKMHA BUILHOTO MPOOITY.
18. ABuia nepenocy.
19. BHyTpiIlHA eHepris iealbHOro rasy.
20. 1-it 3aKOH TEPMOINHAMIKH.
21. Pob6ota ra3y npu 3MiHi 00’eMy. 3acTocyBaHHs 1-To 3aKOHY TEPMOAMHAMIKHU J0 130MPOLIECIB.
22. TennoemHicTh. PiBHsHHS Maiiepa.
23.Aniabatuunuii npouec. PiBusuua [lyaccona.
24 uxmm. Po6oTa mpu kpyroBux mpoiecax. K.k..
25. PeanbHi rasm.
28. Enextpuunuii 3apsj. 3akoH 30epeKeHHs €JEKTPUUYHOTO 3apsiay.
29. 3axon KynoHa. HarpyXeHiCcTh eNeKTpUYHOro noss. [puniun cyneprno3urii.



30. IToTik BeKTOpa HAMIPY>KEHOCTI €IeKTpOoCcTaTUUHOTO ToJist. Teopema Octporpaacekoro-I ayca.

31
32
33
34
35

36.
38.
39.
40.

41

42.
43.

44

45
46
47

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62
63
64
65
66
67
68
67

68.

. Buxopucranns reopemu Octporpaacskoro-I'ayca

.PoboTa mo mepemiieHHto 3apsay B eICKTPUIHOMY IO,

. [ToTenmian 1 pi3HULA TOTEHITIATIB.

.3B'S130K CHJIOBOI 1 EHEPreTUYHOI XapaKTEPUCTUK EJIEKTPUIHOTO MOJIS.

. EnextpoemMHicTh. €EMHICTb IJIOCKOTO KOHAEHCATOPA.

3'ennanHs KoHJeHcAaTOPIB. 37.EHEpris eleKTpUYHOro MOJIs.

EnexTpuunuii crpym. Moro xapakrepuctuku, ymoBu icuypauss. EPC.
3akonu Oma i J[xxoyns-Jlenna B inTerpanbHiii i Audepenuianbhii popmax.
[TocmimoBHE 1 MapanenbHe 3’ €IHAHHS MPOBITHUKIB.

. 3axonu Kipxroda.

MarsiTHe noJie, Mar"iTHa iHAyKIsA. 3akoH bio-CaBapa-Jlamaca.
3acrocyBanns 3akoHy bio-Capapa-Jlamaca 10 mpsMOTo i KpyroBOTO CTpyMy.

. 3aKOH TOBHOTO CTpyMy (IMPKYJIAIisS BEKTOpa MarHiTHOI iHAYKIii) 1 HOTO 3acTOCYBaHHS st
PO3paxyHKy TOJIsl COJIEHOi1a 1 Topoia.

. 3axon Amriepa. Cuna Jlopenua. Pyx 3apsipkeHuX 4aCTUHOK B MarHiTHOMY ITOJII.
. Edext Xomna.

.MaruiTH#ii MOTIK.

PoboTa o nepeMimieHHIo MPOBiTHUKA 1 KOHTYPY 13 CTPYMOM B MarHiTHOMY IIOJII.
EnextpomarnitHa ingykuis. 3akon Papayes.

SBunie camoinaykuii. [HT1yKTUBHICTS.

Eneprist MarHiTHOTO MOJISI.

MarsiTHe 1oJjie B pe4OBHHI.

MarueTtuku.

MexaHi4HI TapMOHIYHI KOJIMBaHHSI.

[TpyxunHMUH, Gi3UUHUN 1 MATEMAaTUYHUI MAsTHUK.

EnexTpu4Huii KOJIMBAILHUM KOHTYD.

Enepris rapMOHIYHUX KOJMBaHb.

CkJtaiaHHs TApMOHIYHUX KOJIMBAaHb OJJHAKOBOTO HATIPSIMKY.
CkJaganHs B3a€MONEPIICHIUKYISIPHAX KOJMBAHb.

3aryxaroui KOJIMBaHHS.

.Bumy1tieHi koauBaHHs.

. XBunboBi npouecu. [10310BxkHI 1 HONEpeUHi XBHUIIL.

. PiBHsiHHS O1Ky40i xBuii. JIoBKKHA XBHJII 1 XBUJIOBE YUCIIO.

. @a3oBa MIBUJIKICTb, IPYNOBA MIBUAKICTb, €HEPT1s XBUIII.

. IaTepdepenttiss XBUiIb, KOT€PEHTHICTD.

. YTBOpEHHs CTOS401 XBWIIi. PIBHAHHS cTOsIUO01 XBUIII 1 Horo aHais.
. EnextpomarHiTHi XBUIIL.

. 3aKOHU reoMeTpUyHOi ONTHKHU. [I0BHE BHYTpIIIHE B1IOMBaHHS.
Iurepdepenuiss cBiiia. Korepenthictb. Po3paxyHok iHTepdepeHLiIHHOI KapTHHH

KOTCpCHTHUX TKEPCIL.

69
70
71
72
73
74

. [nTepdepenIiis B TOHKHUX TUTIBKaX.

. [Ipunnun I'tolirenca-Ppenensa. Meron 301 Openens.

. Audpaxiis Ha Kpyraomy oTBOP.

. Hudpakuis @paynrodepa Ha oaniil minuHi. Judpaxmiiina pemriTka.
. [Ipupoane 1 nonsipuzoBane cBitio. 3akoH bprocrepa, 3akoH Maitoca.
. [loxgsiitHe MpomMeHe3aTOMIICHHS.

["apmoHiuHI KOJMBaHHS 1 iX XapakTepucTuku. udepenuiaabae piBHIHHSA TAPMOHIYHUX KOJIUBaHb.

Big 2-X

75. Tennose BunpomiHioBaHHs. Moro xapakTepuctuku. abcoaoTHO YopHe Ti1o. 3akoH Kipxroda.

76
77
78

.3axoH Credana-bonbiimana. 3akonu Bina.
. 3axoH [Inanka. Po3nosin eneprii B criekTpi abCOIFOTHO YOPHOT'O TiJa.
. ®otoedext. PiBHaHHA EifHiTeliHa 1715 30BHIIHBOTO (HOTOE(DEKTY.



79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

Maca i imnynbe ¢otona. Tuck cBiTia.

Mopneni atroma. [locmigu Pezepdopaa.

IToctynatu bopa.

Teopist bopa st atoma BoHIO.

CepianbHi 3aKOHOMIPHOCTI B CIIEKTP1 BUITPOMIHIOBAHHSI BOJIHIO.

I'imoresa i hopmyna Jlyi ne bpotinsa. CriBBinHOIIEHHST HeBU3HaYeHOcTel [ eitzenOepra.
XBunboBa GyHkuis. PiBusuus Llpeninrepa.

3acrocyBanns piBHsHHA Llpeninrepa s YaCTHHKY B “NOTEHIIATBHINA sMi”.
Eneprernyni 30HH.

[TpoBigHUKH 1 IIETEKTPUKH 3 TOUYKH 30pYy 30HHOI TeOPii TBEPAMX TiJI.

BrnacHa 1 qominmkoBa poBiAHICTE HAIiBIIPOBITHUKIB.

KoHTaKT npoBiIHUKIB N-THIY 1 P-THITY.

Hion.

3apsin, po3mip Ta Maca aTOMHOTrO siapa. bymosa siapa. JlebekT macu 1 eHeprist 3B 3Ky spa.
PanioakTuBHICTE. 3aKOH paIi0OaKTHBHOTO PO3MALY.

SnepHi peakiii.

EnemenTapHi yacTHHKH 1 iX Kiacudikaris.



9. METOAUYHE 3ABE3IIEYEHHS

OcBiTHI# npoliec 3 TUCHMILTIHN «Di3KKa» MOBHICTIO 1 B TOCTATHIN KIJILKOCTI 3a0e31eueHUi He00XiIHOO
HABYAJILHO-METOJUYHOIO JIITEPATYPOIO.

1. Txauyk A.B., I'yma LB. ®izuka: Kypc nexuiit 3 mucrumiinu. XmensHunpkuii: XHY, 2021-223c.
URL: http://lib.khnu.km.ua/EL_LIBRARY/vidavn/metod/mtd2021 1e/43/index.pdf

2. Tkauyk A.B., I'yna 1.B. ®@i3uka: Ontuka i KBaHTOBO-ONTHYHI sBUIIA. Kypc nekmiil 3 AUCIUIUTIHY.
Xmenpaunpkuii: XHY, 2022—-111c.

3. Tomomxka B.M., €ppomenko O.1., ®enyna M.B. MeroauuHi BKa3iBKH, KOHTPOJIbHI 3aBJaHHS Ta
3aj1a4i JIs CTYJICHTIB IHKEHEPHO-TEXHIYHKX CremianbHocTei. XMenpaunbkuii: XHY, 2017—46¢.

4. Txauyk A.B., I'yna 1.B. KonuBanns i xBumi. MeTtonuuHi BKa3iBKH , KOHTPOJIbHI 3aBIAaHHS Ta 3ajadi
JUTSI CTYJISHTIB 1HKeHEPHO-TEXHIUYHUX crierianbHocTeld. XmensHunbkuit: XHY, 2018-70c¢

10. PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA

1. Kapwmasin B.B., Cemenenr B.B. Kypc 3aranproi ¢isukn. HaBuanpHuiA MOCIOHHUK A7 BUIIMX HABYAITBHUX
3aknaniB. K.: Kongop, 2016.786 ¢

2. Pemernsk C. O. PycakoB B. ®@. Teopernuna ¢izuka. CratuctuyHa (iszuka ta TepmonuHamika. OCHOBHI
MIPUHLINIY CTaTUCTHKH Ta TepmoanHamiky — Kuis: KIII im. Iropst Cikopebkoro, 2022.

3. Ckinpko, I. @. Oizuka (Pizuka mas iHKEHEPIB): MIAPYYHUK IJIsi CTYIEHTIB, SIKi HABYAIOTBHCS 3a
TexHiuHuMH crerianbHocTamMu / 1. @, Ckinbko, O. 1. Ckinpko ; KIII im. Irops Cikopcekoro ; pem.: A. O.
Aspamenko. — Kuis : KIII im. Irops Cixopcrkoro, 2017. — 513 c.

4. Jlonatunchkuii 1. €. Ta iH. 30ipHUK 3ama4 3 ¢izuku. Hapuaneuuii JIbBiB: BunaBHunTeo JIbBiBCHKOI
nmomirexHiky, 2016. 244 c.

5. boiiko B.B., bynax I'.I., 'ymentok £.0., Inpin [LI1. ®izuxa: [linpyurnk. Kuis. Jlipa-K, 2016. 468 c.

JlomomizkHa

6. Sur I'., ®pigman P. ®izuka mis yHiBepcuretiB. @pencic Cipe i Mapk 3emancki: [lep. 3 anrn. — JIbBis,
«HayTimyc», 2018. — 1536 c.

7. Toroxux M. L, Ilak A.O., KynpisHoBa JI.B. Mexanika. MonekynsapHa ¢izuka Ta TepMOAMHAMIKa.
EnexktpocraThka: mpakTHYHI 3aBIaHHs )i CaMOCTIHHOT poOOTH: HaBuaabHUI nocionuk. Xapkis: XJIYXT, 2019.
103 c.

8. boiiko B.B., Binpmauenko A.Il. IIpaktukym 3 ¢isuxu: [IociOHMK IS CTYAEHTIB BUIIMX HaBYAIHLHUX
3aknaniB. Kuis: Jlipa-K. 2017. 644 ¢

9. Bpomun O.M. Teopernuna ¢izuka. Kantosa mexanika — Kuis: KIII im. Iropst Cikopcbkoro, 2022.

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

11. KoBamsoB JI.€., TloGepexernn [.I. ®Dizuka: HaByalbHWA MOCIOHWK JUIsl CTYJCHTIB 1H)KEHEPHHUX
criemiansaocTei. YMmanb: BIIL «Bizasi», 2019. 200 c.

12. Hinyx JI. JI Enextpuka Ta MarHeT3Mm : miapyqauk. Tepromins : [ligpyuanku i mocioHuku, 2020. 464 c.

13. boiiko B.B. , Cykau I'.O., Kimanmos B.B. ®izuka. Y.l. Mexanika. Monekynspaa ¢izuka Ta
TepMoarHamMika. Enexrpuka.: [TigpyuHuk ajis BUIUX HaBYadbHUX 3akianiB. Kuis: Bumgasaunrso [TPO®I, 2016.
371 c. Tpete nmpaBieHe Ta JOTIOBHEHE BUIaHHS

14. 3aropoaniii, B. B. 3arampna ¢isuka. MexaHika: HiAPYYHUK JUIsI CTYAEHTIB, SIKI HABYAIOThCS 3a
cnemianpHicTIO 6.040204 «[Ipuknanna ¢izuka ta HaHoMatepianmy / B. B. 3aropoaniii ; HTYY «KIII. — Kuis :
HTVYY «KIIly», 2016. — 363 c.

15. JIamenko f. O., Xomenko O. B. 36ipHuk 3amay 3 ¢i3uku 3 NpuKIazaMi po3B’a3aHHs: HaBY. 1OCi0. y 2 4.
Yactuna 1. Mexanika. Tepmoaunamika. Enexrpocratuka. Cymu : CyMchKul JiepkaBHUiA yHiBepcuteT, 2013. 224
c.

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

11. THOOPMAIIIMHI PECYPCH
1.Monynbae cepenosuine st HapdanHss MOODLE. Jloctyn o pecypey: https://msn.khnu.km.ua
2. Enextponna 6i6moTeka yniBepcurery. http://lib.khnu.km.ua/asp/php_f/plage lib.php



http://lib.khnu.km.ua/EL_LIBRARY/vidavn/metod/mtd2021_1e/43/index.pdf
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PHYSICS

Type of Discipline Compulsory

Level of Higher Education First (Bachelor's)
Language of Instruction Ukrainian, English
Semester 2,3

ECTS Credits 7

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 think abstractly, analyze and synthesize. Ability to apply knowledge in practical
situations. Ability to apply knowledge in practical situations. Ability to communicate in the state language both
orally and in writing. Ability to search, process and analyze information from various sources. Awareness of the
need to improve the efficiency of electric power, electrical and electromechanical equipment. Ability to carry out
timely preventive maintenance, high-quality repair and modernization of equipment in accordance with applicable
regulatory and technical documents and have the skills to perform commissioning, inspection of technical
condition and testing of various types of electrical equipment and systems. Ability to conduct a systematic
analysis of production needs for modern equipment and materials, to predict and design solutions to production
problems and to develop and justify organizational and technical measures to improve the technical and economic
performance of the unit and determine the need for the necessary equipment. Ability to use mathematical tools
and skills in the field of physics, mechanics and electrical engineering to study and model physical phenomena
and processes in electrical equipment and be able to develop advanced technological processes for simple
products and ensure their compliance with technical specifications and applicable regulatory and technical
documents.

- Program learning outcomes. Know the basics of electromagnetic field theory, methods of calculating
electrical circuits and be able to use them to solve practical problems in professional activities. Analyze processes
in electric power, electrical and electromechanical equipment, relevant complexes and systems. To select and
apply suitable methods for the analysis and synthesis of electromechanical and electric power systems with
specified parameters. Apply suitable empirical and theoretical methods to reduce electricity losses during its
production, transportation, distribution and use.

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 - 35 hours, laboratory works — 35 hours, practical classes - 35 hours, independent
work - 105 hours, together - 210 hours.

Teaching forms (methods): lectures (using problem-based learning and visualization methods); laboratory
classes (using computer modeling, workshops and physical devices), practical classes, independent work
(individual assignments).

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
in the specialty 141 - Electric Power Engineering, Electrical Engineering and Electromechanics..

The purpose of the discipline - developing students' theoretical basis in physics, skills of understanding
the limits of application of physical concepts, laws and theories that will allow them to navigate the flow
of scientific and technical information, have a formed scientific reasoning and a broad outlook to solve
various problems in practical professional activities.

Objectives of the discipline. To provide students with the basics of broad training in physics, which
will allow future engineers to navigate the flow of scientific and technical information and provide them
with the opportunity to use new physical principles in the fields in which they specialize, to promote the
formation of students' scientific thinking, to provide scientific methods of conducting experimental
research.

Prerequisites: higher mathematics, chemistry.

Co-requisites: technical mechanics, technical thermodynamics and heat and mass transfer, theoretical
foundations of electrical engineering, electrical materials, hydrogen and gas dynamics.

In accordance with the Standard of Higher Education in this specialty and the educational program, the
discipline should provide:

Integral competence - 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.

General competencies:

GCL. Ability to think abstractly, analyze and synthesize.
GC2. Ability to apply knowledge in practical situations.
Professional competencies:

PCO02. Ability to solve practical problems using the methods of mathematics, physics and electrical
engineering.

PCO03. Ability to solve complex specialized problems and practical problems related to the operation of
electrical systems and networks, electrical parts of stations and substations and high voltage equipment.

PCO04. Ability to solve complex specialized problems and practical problems related to the problems of
metrology, electrical measurements, operation of automatic control devices, relay protection and
automation.

PCO05. Ability to solve complex specialized problems and practical problems related to the operation of
electrical machines, devices and automated electric drive.

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 purpose, tasks and justify the method of experimental research; draw
up schemes of experimental installation; solve the problem by different methods; establish logical
relationships between phenomena and processes; interpret the results of the study using graphs,
diagrams and tables; analyze, summarize the results of experimental research; solve complex problems
related to the future profession.



4. COURSE CREDIT STRUCTURE

The number of hours allocated to:

Topic name '
Y lectu labs practical

. SRS | Together
res training

1st semester of study

1. Fundamentals of classical mechanics and relativistic 4 4 4 14 26
mechanics
2. Fundamentals of molecular physics 4 4 4 13 25
3. The thermodynamics 4 4 4 13 25
4. Electrostatics, electric current 4 4 4 13 25
5. Magnetism. Electromagnetic induction 2 2 2 13 19
Total hours per semester 18 | 18 18 66 120
2nd semester of study

6. Oscillations and waves 4 4 4 8 18
7. Optics 4 4 4 8 18
8. Quantum nature of radiation. Atomics 4 4 4 8 18
9. Elements of quantum mechanics, statistics and solid 4 4 4 8 18
state physics
10. Physics of the atomic nucleus and elementary 1 1 1 7 18
particles
Total hours per semester 17 | 17 17 39 90

Total hours 35 | 35 35 105 210

5. TIPOTPAMA HABYAJIBHOI JTUCIUILIIHA
5.1. 3micT JekuiifHOro0 Kypcy
Numbe
List of lecture topics and their annotations r of
hours

1st semester of study

1. Fundamentals of classical mechanics. The subject of physics. Physics as a fundamental
discipline. Methods of physical research: experience, hypothesis, experiment, theory. Achievements of
physics and its role in the scientific and technological revolution. The relationship of physics with other

sciences and its influence on their development. The general structure and objectives of the physics course.

The subject of mechanics. The subject of mechanics. Kinematics, dynamics and statics. Newton's laws.
Forces of inertia.

2. Fundamentals of classical mechanics (continued). The law of conservation of momentum. Jet 5
motion. Forces in nature. The law of universal gravitation. Gravitational field.

3. Fundamentals of relativistic mechanics. Lorentz transformations and elements of special relativity. 2

4. Fundamentals of molecular physics. Experimental laws of ideal gases, isoprocesses. Basic equation of
molecular kinetic theory. Phenomena of transfer. Thermal conductivity, diffusion, viscosity. Internal 2
energy of an ideal gas.




5. Fundamentals of thermodynamics. Laws of thermodynamics. Heat capacity. Mayer's and Poisson's

equations. Heat engines and refrigeration machines. Carnot cycle. 2
6. Electrostatics, electric current. Coulomb's law. The electric field. The intensity of the electrostatic
field. Electric current, Ohm's and Joule-Lenz's laws. Kirchhoff's rules. Electric current in liquids, gases, 2
vacuum.
7. Alternating electric current. Alternating current. Active and reactive consumers. 2
8. Magnetism. The magnetic field. Flow, strength of the magnetic field. Magnetic permeability. Bio- 5
Savar-Laplace law. Ostrogradsky-Gauss theorem.
9. Electromagnetic induction. Electromagnetic induction. Faraday's law. Foucault's currents. 2
Total hours per semester 18
2nd semester of study
10. Harmonic oscillations Differential equation of harmonic oscillations Spring physical and 2
mathematical pendulums. Wave processes.
11. Waves. The equation of a traveling wave. Wavelength, wave number. Phase and group velocity. 2
Dispersion of waves. Wave packet. Interference of waves. Standing waves.
12. Optics. Elements of geometric optics Total internal reflection of light. Huygens' principle. Coherence 2
of light waves. Interference in thin films. Diffraction of light. The Huygens-Fresnel principle.
13. Optics. The method of Fresnel zones. Fraunhofer diffraction on a single slit and on a diffraction 2
grating Dispersion of light. Polarization of light.
14. Quantum nature of radiation. Thermal radiation. Absolute black body. Kirchhoff, Stefan- 2
Boltzmann, and Wien laws.
15. Atomic physics. Photoelectric effect. Einstein's equations. Models of the atom. Bohr's postulates.
Bohr's theory for the hydrogen atom. Experiments of Frank and Hertz.
16. Elements of quantum mechanics, statistics and solid state physics. Louis de Broglie's hypothesis.
Heisenberg uncertainty relation. Wave function. Schrodinger's equation. A particle in a potential well. 2
Elements of solid state physics. Energy zones.
17. Physics of the atomic nucleus and elementary particles Charge, size and mass of the atomic
nucleus. Mass and charge number. The composition of the nucleus. Nucleons. Mass defect and binding 2
energy of the nucleus.
18. Physics of the atomic nucleus and elementary particles. Radioactive radiation and its types. The 1
law of radioactive decay. Nuclear reactions. Nuclear fission reactions.
Total hours per semester 17
Total 35
5.2 Content of laboratory classes
Numbe
Ne Topics of laboratory work r of
hours
1st semester of study
1 Study of measuring instruments and determination of the density of bodies of regular geometric shape 2
2 Study of the laws of translational motion dynamics on the Atwood machine 2
3 Study of rotational motion of a solid body using the Oberbeck pendulum 2
4 Determination of the surface tension coefficient of a liquid by raising the liquid in capillaries. 2
5 Determination of the ratio of specific heat capacities of gas by the method of adiabatic expansion 2

(Clement-Desorme method)




6 Determination of the viscosity coefficient of a liquid by the Stokes method 2
7 Determination of the electrical capacitance of capacitors by the method of periodic charging and 2
discharging
8 Determination of the horizontal component of the Earth's magnetic field intensity 2
9 Determination of the relative magnetic permeability of magnets 2
Total for the semester 18
2nd semester of study
1 Determination of the moment of inertia of a body by torsional vibrations 2
2 Study of Lisage figures on an oscilloscope 2
3 Determination of the speed of sound in the air by the method of resonance 2
4 Determination of the radius of curvature of a lens by light interference 2
5 Determination of the concentration of a solution using an ABBE refractometer 2
6 Determination of the concentration of a sugar solution using a polarimeter 2
7 Determination of the constant in the Stefan-Boltzmann law 2
8 Study of semiconductor diode 3
Total for the semester 17
Total 35
5.3 List of topics for the workshops
Numbe
Ne Topics of practical classes r of
hours
1st semester of study
Kinematics Kinematics of translational motion Kinematics of rotational motion Uniform motion of
1 a material point in a circle Dynamics Dynamics of translational motion. 2
The law of conservation of momentum Dynamics of rotational motion Newton's second law for
2 rotational motion. 2
3 Moment of momentum The law of conservation of momentum. Forces in mechanics 2
Molecular kinetic theory and thermodynamics Molecular kinetic theory and thermodynamics.
4 Isoprocesses. Equations of state The basic equation of molecular kinetic theory Internal energy of 2
an ideal gas system
5 Work done by gas during expansion. The first principle of thermodynamics. Carnot cycle. Entropy 5
and free energy. Calculation of the entropy of an ideal gas.
6 Electrostatics and direct current. Electric charge, the law of its conservation. 2
7 Electric field and its intensity. Electric capacitance, capacitors, their batteries.
8 Joule-Lenz law. Ohm's law for a homogeneous and inhomogeneous part of a circuit and a closed 2
circuit Kirchhoff's laws
9 Magnetism Magnetic field Ampere's law Lorentz force Faraday's law for electromagnetic induction 2
Total for the semester 18
2nd semester of study
1 Oscillations and waves Mechanical harmonic oscillations. Spring physical and mathematical 2
pendulums. The equation of the wave.
2 The wave equation. Interference, diffraction of waves. Standing waves.
3 Basic laws of optics. Elements of geometric optics. Interference and diffraction of light. 2
4 Principles of collection and use of optical, electrical and magnetic signals for the construction of 2
mechatronic systems.
Radiation. Elements of atomic physics. Thermal radiation. Absolute black body. Kirchhoff and
5 Stefan-Boltzmann laws. Energy distribution in the spectrum of an absolutely black body. Wien's 2

laws. Photoelectric effect and Einstein's equation.




Models of the atom. Rutherford's experiments. Planetary model of the atom. Bohr's postulates.

6 Bohr's theory for the hydrogen atom. 2
7 Fundamentals of quantum physics Louis de Broglie's hypothesis. Heisenberg uncertainty relation. 2
The wave function. Schrodinger's equation.
8 Charge, size and mass of the atomic nucleus. Radioactive radiation and its types. The law of 2
radioactive decay. Nuclear reactions.
9 Nuclear reactions. Credit class 1
Total for the semester 17
Pazom 35

5.4 3Content of independent (including individual) work

The independent work of full-time students consists of systematic study of program material, preparation
for and defense of laboratory work (LW), practical classes (PC), testing on theoretical material, completion of
individual tasks, etc.

Individual assignments consist of solving problems. Methodological instructions and task options are
posted in a modular environment. Access.: https://msn.khmnu.edu.ua/course/view.php?id=5926

week No The content of self-directed work No of
hours
1st semester of study
1  Study of the lecture material (LM), preparation for LR # 1 and PC Nel 7
2 Study of LM, preparation for LR Ne2 and PC Ne2 8
3 Study of LM preparation for LR Ne3 and PC Ne 3 7
4 Developing the LM, preparing for the implementation of LR Ne4 and PC Ne4 8
5 Developing the LM, preparing for the implementation of LR Ne5 and PC Ne5 7
6  Development of the LM, preparation for the implementation of the LR Ne6 and the PC 7
Ne6
7 Developing the LM, preparing for the implementation of the LR Ne7 and the PC Ne7 8
8  Development of the LM, preparation for the implementation of the LR Ne§ and PC Ne8 7
9  Finalization of the LM, preparation for the implementation of the LR N9 and the PC 7
Ne9
Total for the semester 66

2nd semester of study

Finalization of the LM, preparation for the implementation of LR No. 1 and PC Nel

Finalization of the LM, preparation for the implementation of the LR Ne2 and PC Ne2

Developing the LM, preparing for the implementation of the LR Ne3 and PC Ne3

Developing the LM, preparing for the implementation of the LR Ne4 and the SP #4

Development of the LM, preparation for the implementation of the LR Ne5 and PC Ne5

Development of the LM, preparation for the implementation of the LR Ne6 and PC Ne6

Developing the LM, preparing for the implementation of the LR Ne7 and PC Ne7
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Finalization of the LM, preparation for the implementation of the LR Ne8, preparation
for the LR Ne8

Total for the semester 39

Total 105



https://msn.khmnu.edu.ua/course/view.php?id=5926

5.5 Tasks for the current control of students' knowledge and skills

The main questions submitted for the defense of laboratory work

No. of
topics

Content of the task

1st semester of study

Topic 1
LR 1-3

1. State and write Newton's law for rectilinear translational and rotational motion.

2. Define 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 during equally
accelerated motion of a system of bodies?

4. How to calculate the magnitude and direction of the pressure force on the axis of the block
at uniform and equally accelerated motion of the system of bodies?

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

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

7. The 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 friction forces and with these forces.

Topic 2
LR 4.5

1. Why does the heat capacity of a gas depend on the methods and conditions of heating?
. What happens to the internal energy of a gas during an adiabatic process?
. How does the gas temperature change during an adiabatic process?

Topic 3
LR 6

. State the laws of thermodynamics
. Why is the pressure gauge of the device filled with water, not mercury?
. What are the heat capacities of gas in isothermal and adiabatic processes?

Topic 4
LR 7

. How do conductors behave in an electric field?

. What is the strength of the electric field inside the conductor?

. What is called the electric capacity of a separate conductor; mutual electric capacity of
conductors?

. What are capacitors and capacitance of capacitors?

. Derive the total electrical capacity of a battery of capacitors in parallel and in series.

. Using the Ostrogradsky-Gauss theorem, derive the electric capacity of a flat capacitor.

. Derive the formula for the energy of the electric field in a flat capacitor.
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Topic 5
LR 8,9

. Formulate and write down the Bio-Savar-Laplace law.

. Derive the expression of the magnetic field strength in the center of a circular current.

. Derive the expression of the magnetic field strength of a straight conductor with current.

. Why should the angles of deflection of the arrow be measured for two directions of this
current at the same value of current?
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2nd semester of study

Topic 6
LR 1-3

1 What physical phenomenon is studied in this work?
2 Derive the equation of the resulting trajectory when mutually perpendicular oscillations
with equal periods are added3. Komu pe3ynbTyro4oro TpaekTopiero 0yne Koiao?




4. In which case will the resulting motion be counterclockwise along an ellipse?

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 oscillations?

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. What is the period of oscillations of physical and mathematical pendulums? What is the
period of torsional vibrations?

13. What is a 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 do Newton's rings appear? Derive the formula for the radius of the m-th ring in
reflected and transmitted light.
Topic 7 3. Why in the center of Newton's installation in the reflected light is visible “min”, and in the
LR 4-6 transmitted light - “max”?
4. Derive the conditions for interference maxima and minima in the reflected and transmitted
light for interference in thin films.
5. What is called a strip of equal slope and equal thickness?

1. Define the main characteristics of radiation.
Topic 8 2.A perfectly reflective and a completely black body receive the same amount of light
LR7  energy.What is the difference in the energy given off by these bodies and in the mechanism
of energy transfer ?

Topic 9 1. Derive the Stefan-Boltzmann law.
2.What are the limits of temperature measurement by an optical pyrometer?

_ 1. What is the phenomenon of radioactivity?
Topic 10 2. Nuclear forces and binding energy of nuclei.
LR 8 3. General properties of elementary particles.

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 Assessment criteria

grade | score scale grade
Excellent — deep and complete mastery of educational material and
- T n B . . Ol
A 4,75-5,00 5 o 3 D demonstrating relevant skills and abilities.




B 4,25-4,74 Good — complete knowledge of the material with a few minor errors.
C 3,75-4,24 Good — correct answer in general with two to three significant errors.
D 3.95-374 Satisfactory — incomplete mastery of the program material but
' ' sufficient for practical activities in the professional field.
E 3.00-3.24 Satisfactory — incomplete mastery of the program material that
' ' meets the minimum assessment criteria.
EX 200-2.99 = Unsatisfactory — unsystematic knowledge and inability to continue
' ' o |studies without additional knowledge of the course.
'S . : : :
. |Unsatisfactory — serious further work is needed and the course is to
F 0,00-1,99 be retaken.

8. QUESTIONS FOR STUDENTS’ SELF-CONTROL

1. Introduction, subject of physics. Achievements of physics, achievements and connection with other
sciences.

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.

5. 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.

. Moment of strength. Moment of inertia. The main equation of the dynamics of rotational motion.
. Kinetic energy of a rotating body.

. Moment of momentum. The law of conservation of momentum.

. Experimental laws of ideal gases. Isoprocesses.

. Mendeleev-Clapeyron equation.

. The basic equation of the molecular kinetic theory.

. Barometric formula.

. Average length of free run.

. Transfer phenomena.

. Internal energy of an ideal gas.

. The 1st law of thermodynamics.

. Work of a gas when the volume changes. Application of the 1st law of thermodynamics to isoprocesses.
. Heat capacity. Mayer's equation.

. Adiabatic process. Poisson's equation.

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

. Real gases.

. Electric charge. Law of conservation of electric charge.

. Coulomb's law. electric field strength. The principle of superposition.

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

C1. Using the Ostrogradsky-Gauss theorem

. Work on charge movement in an electric field.

. Potential and potential difference.

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

. Connecting capacitors. 37. Electric field energy.

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

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

. Series and parallel connection of conductors.

. Kirchhoff's laws.

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

. 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,
46.
47.
48.
. Electromagnetic induction. Faraday's law.

. The phenomenon of self-induction. Inductance.

. Magnetic field energy.

. Magnetic field in matter.

. Magnets.

. Harmonic oscillations and their characteristics. Differential equation of harmonic oscillations.

. Mechanical harmonic oscillations.

. Spring, physical and mathematical pendulum.

. Electric oscillating circuit.

. Energy of harmonic oscillations.

. Addition of harmonic oscillations of the same direction.

. Addition of mutually perpendicular oscillations.

. Attenuating oscillations.

. Forced fluctuations.

. Wave processes. Longitudinal and transverse waves.

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

. Phase velocity, group velocity, wave energy.

. Interference of waves, coherence.

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

. Electromagnetic waves.

. Laws of geometric optics. Full internal reflection.

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

. Huygens-Fresnel principle. Fresnel zone method.

. Diffraction on a round hole.

. Fraunhofer diffraction on one slit. Diffraction grating.

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

. Double refraction.

. Thermal radiation. Its characteristics. completely black body. Kirchhoff's law.

. Stefan-Boltzmann law. Wine's laws.

. Planck’s law. Energy distribution in the spectrum of an absolutely black body.

. Photo effect. Einstein's equation for the external photoeffect.

. Mass and momentum of a photon. Light pressure.

. Models of the atom. Rutherford's experiments.

. Bohr's postulates.

. Bohr's theory for the hydrogen atom.

. Serial regularities in the spectrum of hydrogen radiation.

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

. 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

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

Magnetic flux.

Work on moving a conductor and circuit with a current in a magnetic field.

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.
Reed College, Oregon. 2018

9. Nolan, P. J. (2014). Fundamentals of modern physics

10. Likharev K. Essential Graduate Physics. Part CM: Classical Mechanics. 2023

11. Likharev K. Essential Graduate Physics. Part EM: Classical Electrodynamics. 2013

12. Likharev K. Essential Graduate Physics. Part QM: Quantum Mechanics. 2013

13. Shankar, Ramamurti. Fundamentals of physics I: mechanics, relativity, and thermodynamics.
Yale University Press, 20109.

14. Cutnell, John D., and Kenneth W. Johnson. Physics. John Wiley & Sons, 2009.
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11. INFORMATION RESOURCES

1. MOODLE Learning Platform. Access to the resource: https://msn.khnu.km.ua .
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