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BCTYII
AHoOTALA

PoGouoro mporpamoro “@i3uka-2” miATOTOBKK OakajaBpiB IepeadadeHo HaOyTTsI
CTYJICHTaMH 3HaHb Ta BMIHb 3 OCHOB E€JEKTPUKHU, MarHeTU3My Ta €JIEKTPOMArHiTHOTO
BUIPOMIHIOBAaHHSI Ha PIBHI, HEOOXIJHOMY IS BUPIIICHHS MPUKIAAHUX 1HKEHEPHUX
3ajad.

[Iporpama mependayae CTBOPEHHSI CYKYIMHOCTI TEOPETUYHUX 3HAHb 1 MPAKTHYHUX
HAaBUYOK 3 (I3UKM 32 PaxXyHOK TMPOBEACHHS JEKUIMHMX 1 MNPaKTUYHUX 3aHATh Ta
BUKOHAHHS J1a0OpaTOpHUX pPOOIT, 10 3a0e3neuye KOMIUIEKCHE 3aCTOCYBaHHsS HaOyTHX
KOMIIETEHINM 11 TOJANbIIOTO PO3B’S3aHHS MPUKIAJAHUX 337ad EHEPreTUYHOTO
MamuHOOyAyBaHHs. BoHa crnpsiMoBaHa Ha (OpMyBaHHS Y CTYJEHTIB CHCTEMHHX 3HaHb,
3a0e3neuye LUIECIpsIMOBaHy poOOTy HaJ BHUBYEHHSM JITEparypu 3 (PI3UKH, aKTHUBHY
poOOTY K Ha ayTUTOPHUX 3aHATTSIX, TaK 1 IM1Jl YaC BUKOHAHHS 1H/IMB1IyalIbHUX 3aBJaHb.

Hucrumunina “@i3uka-2” HOCUTh MUKIUCHMILUTIHAPHUN Ta MYJIbTUAUCIUIUTIHAPHUMA
XapakTep B Mexax peanizamii 3aBaaHb STEM-HaBuaHHS B TEXHIYHOMY YHIBEPCHUTETI.
Bona € iHTerpoBaHOI0 3 TAKUMH OOOB’SI3KOBUMU JUCIUIUIIHAMHU, K «Builla MaremaTuka-
1», «Buma marematuka-2», «Buia matematuka-3», «®di3zuka-1» 1 3a0e3nedye mnojanbliiie
dhopmyBaHHS (HaxOBUX KOMITCTCHITIH.

KuarouoBi ciaoBa: nporpama, ¢i3uka, Jekiii, MpakTUYHI 3aHITTS, J1abopaTOpHi
3aHATTS, MOJTYJIb.

Annotation

The Bachelor degree program "Physics-2" provides students with knowledge and
skills in the basics of electricity, magnetism and electromagnetic radiation at the level
required to solve applied engineering problems.

The program provides for the creation of a set of theoretical knowledge and
practical skills in physics through lectures and practical classes and laboratory work,
which provides a comprehensive application of the acquired competencies for further
solving the applied problems of power engineering. It is aimed at the formation of
students' systematic knowledge, provides purposeful work on the study of literature on
physics, active work both in author's classes and during individual tasks.

The discipline "Physics-1" is interdisciplinary and multidisciplinary in nature within
the implementation of the tasks of STEM-training at the Technical University. It is
integrated with such compulsory disciplines as "Higher Mathematics-1", "Higher
Mathematics-2", "Higher Mathematics-3", "Physics-1" and provides further formation of
professional competencies.

Key words: program, physics, lectures, practical classes, laboratory classes,
module.



1. Onuc HaAaBYAJILHOI AUCIHUILTIHA

["ay3b 3HaHB,

XapakTepUCTUKA HaBYaJIbHOI

HavimenyBanns ) ) : JUCHUTUTIHU
OKASHHAKIE CHELIAIBHICTD (OCBITHSI
mporpama), OCBITHIi pIBCHb AienHa Gopma | 3a0uHa popma
HABYAHHS HaBYAHHS
l'any3b 3HaHB
Kinekicts kpeauTis — 3,0 O0oB's13K0Ba

14 - EnextpuuHa

Monynis — 1 1HKCHEPLA PiK MiATOTOBKU:
3MICTOBUX MOJYJIIB — 2 2-i1 2-1
EnextponHna anpeca Ha Cemectp
carti XHHI HYK: _ 30t 3
http://kb.nuos.edu.ua/Lice
nsing%?20and%20accredit CrieliaEHicTE
ation%20specialties/inter !
. : 142 - Enepretuyune
nal-combustion-engines- 5 JTexuiit
b html MaIIMHOOYTyBaHHsI
. OcaiTHs nporpama
[HauBiTyanpHE HAYKOBO- JIBHTYHH BHYTDIIITHBOTO 15 ron. 4 rogn.
AOCTIAHE 3aBTaHHA 3TOPSIHHS [TpakTuHi, ceMiHApCHKi
TOJI. 2 TO/I.
3aranpHa KUTbKICTh JlabopaTopHi
rojuH - 90 15 4
TrXKHEBUX TOAMH IS OcCBITHIi1 pi1BEHb: Camocriiina poboTa
IEeHHOI ()OPMH HABYAHHSA: |NepIuMii (0akaJIaBpCchbKHii) 45 ro. 80 roy.

ayTUTOPHUX — 3;

CaMOCTIITHO1 poOOoTH
CTyJleHTa — 3.

InuBinyanpHI 3aBIaHHS:
- TO..

Bun koHTpOIIIO: €K3aMeH

dopma KOHTPOJIIO:
KOMOiHOBaHa




2. MeTa BUBYEHHS HABYAJIBLHOI JUCIHUILIiHA
Metorw BUBYEHHS HaBYaJIbHOI JUCHUILUIIHU “Di3uka-2” € ¢GopMyBaHHS y CTYJICHTIB
3riHo 31 CtaHaapToM BHUINOI OCBITH YKpaiHu, 3aTBep/ukeHMM Hakazom MiHicTepcTBa
ocBiTH 1 Hayku Ykpainu 19.10.2018 p. Ne 1136 Takux KOMIIETEHTHOCTEH:

- IHme2panbHa KOMNemeHmHIiCMb: 3JIaTHICTh PO3B’A3yBaTU CKJIaJHI CIIeIiaai3oBaH1
3a/a4i 1 MPaKTU4HI MPOOJIEMH y raidy3l eHepreTHYHOTO MAIIMHOOYAyBaHHS ab0 y MpoIieci
HAaBYaHH], W0 TepeAdayae 3acTOCYBaHHS TEOpid TEMIOMacoOOMiHY, TEXHIYHOT
TEPMOJUHAMIKH, T1IpOra3oAuHaMiKu, TpaHcopmarlii (epeTBOPEHHS) eHeprii, TEXHIYHOT
MEXaHIKd Ta METOMIB BIAMOBIJHUX HAYK 1 XapaKTePU3YEThCS KOMILIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB;

- 3a2a1bHI KOMNEeMeHmMHOCMI.

3K 3. 31aTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHUX CUTYAIIIsX.

3K 9. 3aaTHicTh 10 nOMIYyKY, OOpOOJIEHHS Ta aHali3y 1H(pOpMaIllii 3 pi3HUX JIKEPE.

3K 12. HaBuuku 3aiiicHeHHs Oe3neunoi aisuibHocTl. 3K

3K 13. 3natHicTh 3a0€3n€4yBaTH SIKICTb BAKOHYBaHUX POOIT.

- cneylaibHi KOMNEeMmeHmMHOCMI:

®K 2. 3paTHICTH, 3aCTOCOBYBAaTH CBOi 3HAHHS 1 PO3YMIHHS MJisi BU3HAYCHHS,
dbopmytOBaHHS 1 BUpINICHHS 1HXXEHEPHUX 3aBJaHb 3 BUKOPUCTAHHSM METOJIB
CJICKTPUYHOT THXKEHEPI].

®K 9. 3naTHicT, BUKOHYBATH poOOTH 31 cTaHAapTH3alli, yHidikamii Ta TeXHIYHOI
MIATOTOBKU 10 cepTH(IKalii TEXHIYHMX 3ac00iB, CHCTEM, NPOLECIB, YCTATKyBaHHS M
MarepialliB, OpraHi30ByBaTU METPOJIOTIUHE 3a0€3MEUCHHS TeIUIOTEXHOJIOTTYHUX MPOLIECIB
3 BUKOPUCTAHHSM THIIOBUX METO/IIB KOHTPOJIIO SIKOCTI MPOAYKIIII y Tally31 €HEPreTUYHOro
MaIuHOOyyBaHHSI.

®K 10. 3parnicte 3abe3reuyBaTH MOJICTIOBAHHSI OO0 €KTIB 1 TIPOIECiB 3
BUKOPUCTAHHSAM CTAHJIAPTHUX 1 CHEIIIbHUX MAaKeTIB MporpaM Ta 3aco0iB aBTOMAaTH3aIlli
IHKEHEPHUX PO3PaxyHKIB, MPOBOJAUTH EKCIEPUMEHTH 3a 3aJaHUMU METOJUKAMH 3
00poOKOI0 i1 aHAII30M pe3yJIbTaTiB.

OK 11. 3parHicTh BHUKOPHUCTOBYBAaTHM  CTAaHAAPTHI ~ METOJIMKH  IJIAHYBaHHS
€KCIIEpUMEHTAJILHUX JOCTIIKEeHb, 31MCHIOBATH OOpOOKY Ta y3arajibHEHHS PEe3yJbTaTiB
EKCIIEPUMEHTY.

3. IlepeaxymoBH /151 BUBYEHHS TUCIHUILIIHA
[TepeayMoBOO 1151 BUBUCHHS JIaHOI AUCIUIUTIHA € BUBUYCHHS JUCIUIUTIHN «Buia
MareMartuka-1» Ta 6a30Bi 3HaHHA 3 (I3UKH, MO 3a0€3MEeUyIOThCS PIBHEM 3arajibHOi abo
CIeliaIbHOI CEPEeIHBOI OCBITH.



4. OuikyBaHi pe3yJIbTATH HABYAHHS

BuBueHHsT HaBYAJIbHOI AUCHUIUTIHK TMependadae (OpMyBaHHS Ta PO3BHTOK Y
CTYJCHTIB TaKUX pPE3yJIbTaTiB HABUAHHS:

[1P 1. 3HaHHA 1 PO3YMIHHS MaTE€MaTUKU Ha PiBHI, HEOOXITHOMY JJI JOCSTHEHHS
pe3yNbTaTiB OCBITHBOI MPOTPAMHU.

[P 2. 3nanHs 1 pO3yMiHHS IHXKEHEPHHX HAyK Ha pIBHI, HEOOXIAHOMY IS
JOCATHEHHSI 1HIIUX PEe3yJbTaTiB OCBITHHOI MPOTpaMH, B TOMY YHCHI MEBHA 0013HAHICTH B
OCTaHHIX JOCSITHEHHSIX

[TP 10. [TnanyBaTH i BUKOHYBaTH €KCIEPUMEHTAIbHI JOCHTIKCHHS 3a JOMOMOTO0
IHCTpYMEHTAJIbHUX  3ac00iB  (BUMIPIOBIBHUX  MPUJIAJIB), OI[IHIOBAaTH  MOXUOKHU
IIPOBEJCHHS J10CIIIIKEHb, POOUTH BUCHOBKH

5. IIporpama HaBYAJBLHOI AUCHUILIIHI

3micTroBuii moayas 1. Esexkrpuka.

Tema 1. Enexktpocratuka. EleKTpru4He moJie y BaKyyMi.

Jlitepatypa:[1], m 1.1, c. 18-27; [2], rm. 1, 2, c.11-42.

Tema 2. EjieKTpUYHE 110JI€ Y PeYOBHHI.

Jliteparypa: [1], m. 2.2, ¢.32-39; [2], r. 2, 4, ¢. 27-29; [3], 1. 3, ¢. 67-91.
Tema 3. IlocTiiHUM €JIEKTPUYHUI CTPYM.

Jliteparypa: [1], m. 3.6, c. 61-88; [2], r. 11, ¢. 121-140; [3], r1. 7, c. 99-124.
Tema 4. Enextpuuna emuictb. KongeHncatopu. EHeprist eJ1eKTpUYIHOTO OIS,
Jlitepatypa: [1], m. 1.3, ¢. 31-39; [2], rn. 11, c. 171-134; [3], r. 8, c. 148-188.

3MmicToBuit MOaYJIb 2. ElIeKTpOMarHeTusm.

Tema 5. MarHiTHe 1oJsie y Bakyymi.

Jlitepatypa: [1], i1 4, ¢.84-93, 1. 5, ¢. 211-218; [3], 1. 17, ¢. 212-281.

Tema 6. EnektpomarHiTHa 1HIYKITIS.

Jlitreparypa: [1], m. 5.1-5.6, ¢.128-176; [2], 1. 11, ¢. 271-298; [3], ru. 18, c. 312-

340.

Tema 7. MarniTHe nosie y pe40OBHHI.

Jliteparypa: [1], m. 6.11-5.16, c. 212-227; [2], rn. 14, ¢. 271-298; [3], r. 20, c. 351-
388.

Tema 8. EnekTpoMardiTH1 KOJIMBaHHS Ta XBUJIl. 3MIHHUN CTPYM.

Jlitepatypa: [1], . 12, ¢.274-282; [2], r1 2.3, ¢. 292-307; [3], r. 21, c. 418-429.

Tema 9. EnexrpomarnitTHe BUNpOMiHIOBaHHS. OCHOBU TEOPii €IEKTPOMATHITHOTO
OIS

Jliteparypa: [2], m 14.5-16.7, c. 312-368; [3], r1. 24, c. 466-491.



CTpyKTypa HABYAJIbHOI IMCHUILIIHH

Ha3Bu 3MiCTOBUX MOJIYIIB 1 TEM KinpkicTs roauu
neHHa popma 3aoyHa opma
YChOTO y TOMY YHCITI yChO y TOMY YHCIT
a1 | mab | mp. c.p o a1 | mab | mp. c.p.
1 2 3 4 9) 6 7 8 9 10 11
3micToBuii MmoayJsb 1. Enextpuka
Tema 1. Enexkrpoctatuka. Enextpuune nose y 11 2 2 2 5 2% 10
BAKyyMi.
Tema 2. EnexTpuyHe 1oJie y pe4oBHUHI. 11 1 2 8 10
Tema 3. [locTiitHUM €NEKTPUYHUNA CTPYM. 12 2 4 2 4 2* 11
Tema 4. Enexrpruuna €MHICTb. 11 1 2 8 10
Konnencaropu. Enepris enekrpuyHoro moJsi.
Pa3om 3a 3MicToBUM MoayJieM 1 45 6 6 8 25 45 2 2 41
3micToBHit MOAYJIb 2. EJIEKTpOMAarHeTu3m
Tema 5. MaruiTHe nose y BakyyMmi. 10 2 2 2 4 2 2% 7
Tema 6. EnexTpomartaiTHa iHIyKIIis. 10 2 3 2 3 2* 8
Tema 7. MaruiTHe noje y pe4oBHHI. 9 2 2 1 4 8
Tema 8. EnexkTpoMarHiTHi KOJMBaHHS Ta 8 1 2 1 4 8
XBWJI. 3MIHHUNA CTPYM.
Tema 9. EnexktpoMarHiTHe BUITPOMIHIOBAHHSI. 8 2 1 5 8
Pa3om 3a 3MicTOBUM MOAyJIeM 2 45 9 9 7 25 45 2 2 2 39
3arajibHa KUJIbKICTh TOJAMH 90 15 | 15 | 15 45 90 4 2 4 80

Ilpumimxa. st cTyeHTIB 3a09HOT (HOPMHU HAaBYAHHS YUTAIOTHCS OTJISIOBI JIEKIIIT Ta TPOBOSATHCS MPAKTHUYHI 3aHATTS 3a TEMaMHU 3MICTOBUX MOJYJIIB B
o0csrax BIAMOBIAHO 10 TaOIUIL.



Temu INPaKTUYHUX 3aHATDb

Ne Tema NpakTUYHUX 3aHATh. 3aBIaHHA ISl Ay JUTOPHOIO Ta KinbkicTsb

3/m CaMOCTIHHOTO PO3B’SI3KY. TOJIUH

1 | EnexTpuuHne mojie y BaKyyMi.
Jlitepatypa: [4] 3aBganns 1.1, 1.2 2

2 | EnextpuyHe mosie y peuoBUHI. 2
Jlitepatypa: [4] 3aBganns 2.1

3 | IlocTifiHUi eNeKTPUIHUIN CTPYM.* 2
Jlitepatypa: [4] 3aBmanus 2.2, 3.2

4 | Enextpuuna eMHicTh. Kongencaropu. * 2
Jliteparypa: [4] 3aBmanns 3.1

5 | MaruitHe nosie y Bakyymi.* 2
Jlitreparypa: [4] 3aBmanus 4.1-4.5

6 | EmekTpomaruiTHa iHIyKIIis.* 2
Jlitrepatypa: [5] c. 21

7/ | MarHiTHe noJjie y pe4oBUHI.* 1
Jlitepatypa: [5] c. 24

8 | EnektpomarHiTHI KOJIMBaHHS Ta XBWIi. 3MIHHUHN CTPYM. 1
Jliteparypa: [5] c. 24

9 | EnektpomarHiTHe BUIIPOMiHIOBAHHS. 1
Jliteparypa: [5] c. 24

Paszom 15

Ilpumimka. * JIns cTyAeHTIB 3a04HO0i (POpMHU HaBYaHHSA BiJOYBaIOThCS IHTETPOBaHI 3a 3aHATTA 32

IIO3HAYCHUMHU TEMaMHU




Temu 1adopaTopHux poodir

No HasBa temu KinbkicTh
3/m TOJINH
1 | HocaimkeHHs eeKTPOCTaTUYHOTO MOJIS. 2
2 | BusnaueHHs ornopy 3a JOIMOMOT0I0 MICTKa Y1TCOHA. 4
Busznauennst EPC mxepena ctpyMmy METO/10M KOMITEHCAIII].
3 | 3HaXOKEHHS TOPU30HTAIBHOI CKJIAIOBOT MAarHITHOTO TTOJIS 3eMJTi 2*
4 | 3HaxO/KEHHS BITHOIIGHHS €/M eJeKTpOoHAa 3 BUKOPHCTAHHSAM 3
MarHeTpoHa.
BusnaueHHs iHIyKTUBHOCTI cojieHoina metoaom JKyoGepa.
5 | BuBuenns BnactuBoCTEl (hepoOMarHeTUKiB oCcImIorpadiaHum 2
METOJIOM.
6 | JocmimKeHHS eIeKTPUYHOTO Pe30HAHCY HAIPYT. 2
Pazom 15
Ipumimka. * JIns crynaeHTiB 3a0uHoi popmMu HaBYaHHS BiAOYBAIOTHCS 3aHSTTS 32 MO3HAYCHUMH
TEMaMU
CamocriitHa poboTa
KinpkicTs roguu
Ne
Bug po6otun JIEHHa | 3a04Ha
3/m
dbopma | bopma
1 | IligroroBka mo JIEKIli 8 4
2 | IlizroToBKa 10 MPAaKTUYHUX 3aHATH 8 4
3 | [igroroBka a0 1abopaTOPHUX 3aHATH 3 2
4 | [linroToBKa 0 MOTOYHOTO MOJYJILHOTO KOHTPOJIIO 6 -
5 | BukoHaHHsI KOHTPOJIBHOI pOOOTH - 30
6 CamocTiliHe BUBYCHHS TE€M, 110 HE BXOATH 10 JCKIIHHOTO 5 95
KypcCy
7/ | IlizroTOBKA 70 MiJICYMKOBOTO KOHTPOJIO 15 15
Pa3om 3a cemecTp 45 80

10




6. MeToan HABYAHHS, 32CO0M AiarHOCTHUKM pPe3yJibTaTiB HABYAHHSA Ta
METO/IH iX 1eMOHCTPYBAHHSI

B akocmi memoodie naguannsa 1 BCiX BUAIB 3aHATh BUKOPUCTOBYETHCS:

- po0oTa 3 JiTepaTyporo, sIK OTPAIIIOBAHHS! PI3HHUX BUIB JUKEpEI, CIPSIMOBAHE HA
cpopMyBaHH;I HOBUX 3HaHb, I1X 3aKpIIUICHHS, BHUPOOJICHHS BMiHb 1 HAaBHUYOK Ta
peatizaliro KOHTPOJIbHO-KOPEKIIHHOT GYHKIIT B yMOBax (pOopMalibHOT OCBITH;

- TIOSICHEHHS, SK CIOBECHE PO3KPUTTS NPUYMHHO-HACHIIKOBUX 3B'SI3KIB 1
3aKOHOMIPHOCTEH y PO3BUTKY TMPUPOMAU, JIFOJCHKOTO CYCHUIBCTBA 1 JIFOACHKOTO
MUCJICHHS.

Jna nexyitinux 3anuams 3aCTOCOBYETHCS:

- JIeKIS, SK YCHUM BHKJAJ HABYAaJHbHOTO MaTepiaily, IO XapaKTepU3YyeThCs
BEJIMKUM O0OCSTOM, CKJIQJHICTIO JIOTIYHHUX MOOYIOB, CKOHIEHTPOBAHICTIO PO3YMOBUX
00pa3iB, TOBE/ICHD 1 y3araJlbHEHb;

- UTIOCTpYBaHHS, SK MOKa3 Ta CIHPUHHATTS MpPEIMETIB, MPOLECIB 1 SBUI Y iX
CUMBOJILHOMY 300paXeHH1 3a JIOMOMOTOI0 IIJIaKaTiB, KapT, MOPTPETiB, (ororpadiii,
CXEM, PENPOIYKIIiH, 3ByKO3aIUCIB TOIIO;

- BIJICOMETOJl, SK BHKOPHUCTAaHHS BiJicOMaTepialiB JJIs aKTHBI3aIlli HAOYHO
YyTTEBOTO CIPUIMaHHA, 10 3a0e3medye OUIbII JeTKe 1 MII[HE 3aCBOEHHS 3HAHb B iX
00pa3HO-TIOHATINHIN IIJTICHOCTI Ta eMOIIHHIi 3a0apBIEHOCTI.

s npakmuynux 3aHams 3aCTOCOBYETHCSI:

- IIpaKTUYHaA po0OOTa, IK METO/ MOTJIMOJICHHS 1 3aKPIIVICHHS TEOPETUYHUX 3HAHb
Ta MepEeBIPKA HAYKOBUX BUCHOBKIB.

Jna nabopamoprux 3aHsamMb 3aCTOCOBYETHCS:

- jaboparopHa poOoTa, SIK METOJA MOTJIUOJIEHHS 1 3aKPIIUICHHS TEOPETUUYHUX
3HaHb IUIIXOM CTBOPEHHS MpOrpaM 1 OTPUMAaHHS pe3yJbTaTiB poOOTH HPOrpamu 3
BUKOPHCTAHHSM KOMIT FOTEPIB;

- 1HCTpPYKTax, SK O3HaWOMJICHHS 31 crnoco0amMu BHUKOHAHHS 3aB/IaHb,
IHCTPYMEHTaMH, MaTepiajgaMu, TEXHIKOIO O€3MeKH Ta OpraHizailito pooo4oro MicIs.

3aco0amu OIiHIOBaHHS Ta METOJIaMHU JEMOHCTPYBAHHS PE3y/IbTaTiB HABUYAHHS €:

- 3BITH 3 BUKOHAHHS Ja0OpaTOpHOI poOOTH, MUCHMOBHUIM KOHTPOJb PE3YJIbTATIB,
Mpe3eHTallli pe3yIbTaTiB BUKOHAHUX JTAOOPATOPHUX POOIT HA KOMIT FOTEPI,;

- YCHI BIJIMIOBI/I1 HA JTA0OPATOPHUX 3AHATTSX;

- TMOTOYHI MOJIYJIbHI KOHTPOJBbHI poO0TH y ¢opmi TecTyBaHHS (TECTOBHIA
KOHTPOJIb);

- eK3aMEH.

/. ®opMH NOTOYHOTI'0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiITHEHHS CTYJIEHTa OLIHIOIThHCA 3a 100-0a1bHOI0 CUCTEMOIO YHIBEPCUTETY.

[lincymKkoBa oOIliHKa HaBYAJIBHOIO KypCY BKJIIOUa€ B ce0€ OLIHKU 3 MOTOYHOTO
KOHTPOJTIO 1 OITIHKH 3aKJIFOYHOTO €K3aMEHY.

MaxkcruMaibHa MMTOMA Bara 3akJII0OYHOTO €K3aMEeHY B 3arajibHiil CUCTEMI OLIIHOK -
40 6anie. 11paBo 31aBaTH 3aKJIIOUYHUIN €K3aMEH JAETHCS CTYNEHTY, SIKI 3 ypaxyBaHHSIM
MaKCUMaJbHUX OalliB MPOMIKHUX OIIHOK HaOupae He MeHIe 60 odanie. IlincymkoBa
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OILlIHKA 3 JAMCLMIUIIHA CKJIAA€ThCS 3 OI[IHOK, OTPUMAHUX 3a pe3yJbTaTaMU MOTOYHOIO
KOHTPOJIIO Ta €K3aMEHY.

[Toroynuii KOHTpOJL Tepeadadyae OIIHIOBAHHS TEOPETHUYHOI 1 MPAKTUYHOI
MIATOTOBKH 37100yBaviB BUINOI OCBITH 32 TEMaMHU, 110 BUBYAIOTHCS ITiJT Yac JICKIIHHUX 1
NIPaKTUYHAX 3aBAaHb (Y TOMy YHCIi, CaMOCTii{HO OIpalboBaHOro Marepiany). Moro
pe3yNbTaTH CKJIAJalOThCs 13 PE3yJbTaTiB 3axHUCTy J1a0OpaTOpHUX poOIT, BUKOHAHHS
IHAMBIAYaTbHUX PO3PAXyHKOBHX pOOIT Ta pe3ylbTaTiB MOTOYHOTO MOAYJIBHOTO
KOHTPOJTIO.

3apaxyBaHHSI KPEIHUTIB HAaBYAJIBLHOTO KYpCYy MOXIIMBO TITbKH MICHS TOCSTHEHHS
pe3yNbTaTiB, 3allJIJAaHOBAHUX POOOYOI0 MPOTPamMoOI0 HABYAIBHOI TUCIUILIIHU, IO
BUPAXKAETHCS B OJIHIN 3 MO3UTUBHUX OLIIHOK, MepeA0auyeHNX YUHHUM 3aKOHO/IaBCTBOM.

OuiHlBaHHS BUKOHAHHS iHIMBIIYaJbHOI pO3paxyHKoBoi podoru: IPP

ban Kpurepii o1iHtOBaHHS

PoboTra TmOBHICTIO BHKOHaHa Yy BCTAaHOBJEHMH TepMiH. BukoHana
10 | camocTiiiHO, 3aCTOCOBYBAaJHCS KOPEKTHI MaTE€MaTHYHI PO3PaxyHKH, SKi
HaBeJIeHI MOBHICTIO. OJiep>KaHO MPaBUIIbHI BIJITOBI/II.

PoboTa BUKOHaHa 3 MOPYLIEHHSM BCTAaHOBJIEHHMX TEpPMIHIB. BHKOHaHa
8 | caMOCTIifHO, 3aCTOCOBYBAJIMCS KOPEKTHI MaTeMaTW4HI pPO3paxyHKH, SKi
HaBeJIeHI MOBHICTIO. OJiep>KaHo MPaBUJIbHI BIJITOBI/II.

Po6oTa MNOBHICTIO BHMKOHAHA y BCTAHOBJIEHUW TepMiH. BiicyTHI MOBHI
MaTeMaTU4H1 po3paxyHku. OnepkaHo MpaBUIbHI BIATOBIII.

Po6oTa BMKOHaHA y BCTaHOBJICHMH TepMiH. BiJICyTHI MOBHI MaTeMaTHYHI
4 | po3paxyHkd. ICHYIOTH MNOMWIKKM Yy BIANOBIASX a00 BUKOHAHI HE BCi
3aBJAHHS.

Po6oTta BUKOHaHA 3 MOPYIICHHSIM BCTAHOBJIEHUX TEPMiHIB. BifCyTHI MOBHI
2 | MaTeMaTH4HI po3paxyHKH. ICHYIOTh TOMUJIKY y BIAMOBIASX a00 BUKOHAHI HE
BC1 3aBJIaHHSI.

0 | Po6oTa He BUKOHYBanacs

OuiHlOBaHHS BUKOHAHHSA 0JI0KY JlabopaTopHuux pooit: BJIP

ban Kpurepii o1iHIOBaHHS

Po6oTr BHUKOHAHI y BCTaHOBJIEHMM TepMiH. BUKOHaHI caMOCTIHHO, YITKO
chopMyJIbOBaHI I1iJ11, 3aBJJaHHs Ta TIMOTE3a JOCIIIKEHb. 3aCTOCOBYBAIUCS
KOPEKTHI MeTOAu OOpOoOKM OTpUMaHUX pe3yJbTariB. Y BHUCHOBKax
MIPOBE/ICHA KOPEKTHA 1IHTEPIIPETAIlisl pe3yJIbTaTIB.

10

Po6ot BHKOHaHI y BCTaHOBJIEHMH TepMiH. CTYIEHT BHKOHYE KOXHY
nabopatopHy poOOTy 3TiIHO 3 I1HCTPYKIIIEI, 1HOAI TMICJS KOHCYJIbTaIlli
BUKJIa/1aya; OMUCYE CIIOCTEPEKEHHS; B LINIOMY MPABUJILHO CKJIAJIA€ 3BITH Ta
pPOOUTH BUCHOBKH.

Po6GoT BUKOHaHI 3 TIOPYIIEHHSM BCTAHOBIEHUX TepMiHiB. CTyaeHT
BUKOHY€E KOXKHY JlabopaTOpHy poOOTY 3TiHO 3 1HCTPYKLI€O, 1HOAL MicCIis
KOHCYJIbTAIN1 BHKJIa/laya; OIMHUCYE CIOCTEPEKEHHS; CKJIaJae 3BITH, IO
MICTYTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKHU.
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Po6oTH BUKOHAHO 3 TMOPYIIEHHSM BCTAHOBJIEHUX TepMiHiB. CTyaeHT

4 | BUKOHY€E KOXKHY JJa00OpaTOpHY pOoOOTY 3T1IHO 3 IHCTPYKIIIE€IO; CKIIJIeH] 3BITH
MICTSITh HETOYHOCTI Y BUCHOBKAX Ta MOMMJIKH.
PoGoTi BHMKOHaHI 3 TMOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyaeHT

2 | BUKOHYE KOXHY JIabopaTOpHy pOOOTYy i KEpiBHUITBOM BHKIIaJaya;
CKJIaJIeH1 3BITH MICTATh HETOYHOCTI Y BUCHOBKaX Ta MOMUJIKH.

0 | PoboTu HE BUKOHYBAIHCS

IHoTounnii MmoayabHul KOHTPOIbL (IIMK)*

[TpaBmibHUX 100 90 80 70 60 50 40 | 30 | 20 |10
BiamoBiaeH, %
ban 10 9 8 7 6 ) 4 3 2 1

*CKJIAJ IIMK: Teopernuni nutanus - 40% ; [Ipaktuuni 3aBaanHs - 60% , Moxke TPOBOAUTHCS
K B YCHIH (opMi, Tak i B pOpMi TECTyBaHHS

¥Y3arajbHIOKYi pe3yJbTATH NOTOYHOI0 KOHTPOJIK0 3HAHD

dopMa KOHTPOIIIO

MakcumalibHa KUIBKICTh OaTiB

Jlenna ¢popma 3aouHa gpopma
Buxonanus IPP 2 IPP x 10 6amiB = 20 6axniB -
Buxonanus BJIP 2 BJIP x 10 6aniB = 20 OamB -
IToToununit 2 MKP x 10 6amiB = 20 6aniB -

MOJYJIBHUM KOHTPOJIb

Bukonanus -
KOHTPOJIBHUX POOIT

1 po6. x 60 6aniB = 60 G6amiB

Bcroro 60 60

Kounrposabna po6ora (11 3a04Hoi hopmu)™*

ban

Kpurepii orintoBanHs

40

PoboTra BHKOHaHa Yy BCTaHOBJIEHM TepMiH. TeopeTMUHUN Marepian
BUKJIQJICHO Y JOCTaTHbOMY 00CS31, apryMEHTOBAaHO 1 Yy MpPaBHJIbHIN
MOCHIAOBHOCTI. BuKopucTani He TIIBKM PEKOMEHIOBaHI  JKepena
1H(opMmarlii, a il HOBITHI, CAMOCTIHHO 3HAWJIEHI Y MEePIOANYHUX BUIAHHIX Ta
B IHTepHeT-pecypcax. [IpakThyHi 3aBHaHHS BHUKOHAHI CaMOCTIHHO,
3aCTOCOBYBAJIMCS KOPEKTHI MAaTeMaTH4HI pO3paxyHKH, sIKI HaBeJeHI
NoBHICTIO. O1epKaHO MPaBUJIbHI BIAMIOBIII.

30

PoGoTra BHKOHaHa y BCTAaHOBJICHMM TepMiH. TeopeTMUHUN Marepia
BUKJIAJICHO Yy JIOCTaTHhOMY 00Cs31, JOriuHO. BukopucTaHi pekoMeH0BaH1
mxepena iHpopmaiii. I[lpakThunHi 3aBIaHHS BUKOHAHI  CaMOCTINHO,
3aCTOCOBYBAJIMCS KOPEKTHI MAaTeMaTH4YHI pO3paxyHKH, SIKI HaBeJEeHI
MOBHICTIO. Y BIAIIOBIAAX € HETOYHOCTI.

20

PoGoTa BHKOHaHa 3 TOPYIICHHSAM BCTAHOBJICHUX TEPMiHIB. TeopeTHnyHUM
MaTepiana BUKIAJEHO Y MPaBUWIbHIN MOCTIAOBHOCTI, ajieé HEJJOCTATHHO TMOBHO.
HenocratHbo  BHKOpHCTaHI  PEKOMEHJOBaHI  Jpkepena  iHdopwmariii.
[TpakTiuHi 3aBJaHHS BHKOHAHI. MaTeMaTW4HI PO3PaxyHKH HE HaBeleHI
MOBHICTIO. Y BIJIMOBIJIAX € HETOYHOCTI.
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PoGoTa BUKOHaHAa 3 TOPYIICHHSM BCTAHOBJICHUX TepMiHIB. Marepian

10 | BukiameHo Oe3cucTeMHO. I[IpakTWyHI 3aBJaHHS BUKOHAHI, MaTeMaTHYHI
pPO3paxyHKU HE HaBeJieHI. Y BIAMOBIIAX € TOMUJIKH.
0 | Po6oTy He BUKOHAHO

*CKJIAl KP: Teopernuni nutanus - 40% ; [Ipaktuuni - 60% .

HigcymkoBuii KOHTPOJIb Y GOpPMi KOMIIJIEKCHOI0 €K3aMeHYy

[TimcyMKOBHIA KOHTPOJIb CKJIAAETHCSA 3 PO3B’SI3yBaHHSA IPAKTUYHUX 3aBIaHb
3aBJlaHb) Ta YCHOI BIJIMOBI/I1 HA 2 THUTAHHS.

Po3B’si3yBaHHs npakTuyHux 3apaans (PII3)

KinbkicTh paBUIbHUX 3) 4 3 2 1
BIJIMOBIACH
ban 20 16 12 8 4

YcHa Bignosiab (1 muranss - 10 6amiB)

ban

Kpurepii o1iHtOBaHHS

10

CTyneHT BUIBHO BOJIOJIE€ MaTepiajioM, 3Ha€ BU3HAYCHHS, BIAMOBIIHI
JIEMH, TEOPEMH, O3HAKH, TOIO, MOYKE 3arucaTH iX MaTeMaTUIHUIN BUpa3, a
TaKOX HaBECTH NPHKJIAAM 1X 3acToCyBaHHA. Boiopgie TeopeTnyHUM
MaTepiajioM, IO MOB'SI3aHUM 3 OCHOBHUM MTUTAHHSIM.

CTyneHT BUIBHO BOJIOJIE€ MaTreplajioM, 3Ha€ BU3HAUCHHS, BIJIOBI/IHI
JIeMHU, TEOPEMHU, O3HAKH, TOIIO, MOXKE 3alucaTy iX MaTeMaTUYHUM BUpas, a
TaKO0X HABECTU MPUKIAAM 1X 3aCTOCYBAHHS.

CTyneHT HE TMOBHOK MIpOIO 3HAa€ BHU3HAYCHHS, BIJIMOBIIHI JIEMH,
TEOpPEMH, O3HAKH, TOIIO, MOXKE 3alMCcaTH iX MaTeMaTUIHUN BHUpa3, a TaAKOX
HABECTH NMPUKJIAIN iX 3aCTOCYBAHHSI.

CTyneHT HE IMOBHOIO MIpOIO 3HAa€ BH3HAYCHHSI, BIJIMOBIIHI JIEMH,
TEOPEMH, O3HAKH, TOIO, MOKE 3aIMCATH 1X MAaTEMaTHYHUI BUPA3.

CTyneHT He TMOBHOKO MIpOI0 3HAa€ BHU3HAYCHHS, BIJMOBIIHI JIEMH,
TEOpPEMU, O3HAKH, TOIIO, MOXKE 3alTMCATH iX MaTeMaTUYHUN BUpa3 3 EIKUMHU
TTOMHJIKAMH.

CTyleHT He OpIEHTYEThCSA Y MaTepiajiax MUTAHHS, HE MOKE BIJIMOBICTH Ha
JIOJATKOBI IMUTAaHHS 3a 3MICTOM HAaBYAJIBLHOI JUCIIUILIIHU

8. Kpurepii ouiHioBaHHs pe3yabTaTiB HABYAHHS

. Jlenna dhopma 3aouna dhopma
Ne 3micToBOTO —_— KUILKICTE
: UTBKICTh
MOJYJS 1 TEMU Buz po6otu o Bun pobotu Satin
3M 1 T1, T2, | IPP Nel. 10 KP
T3, T4 | BJIP Nel. 10
I[TMK Tect No 1. 10 40

(5
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IPP No2. 10
3M 2 T5, Té6,

T7,T8 | BJIP Ne2. 10

[IMK Tect Ne 2 10
- - - 3axuct KP 20
[TincymkoBuii Exzamen 40 Exzamen 40

KOHTPOJIb

Cyma 100 100

9. 3aco0u HABYAHHSA

OO6nanHaHHg Il BUKOHAHHA Ja0OpaTOpPHUX poOIT: MamuHa ATBYHa; CTEH]T
«BusHauenHs B’s13ko0cTi piiuHu 32 CTOKCOMY; CTeH]T « BU3HaueHHS B’S3KOCTI MOBITPSY;
cteHn «BusHaueHHS KOeQIlI€EHTy TOBEPXHEBOIO HATATY»; CTeHa «Bu3HaueHHs
MOMEHTY 1Hepii»; CreHn «Bu3HaueHHS MBHUIKOCTI Kyli»; cTeHa «BuzHaueHHs
CIIBBIJTHOIIEHHSI TEIJIOEMHOCTEN»; CTeH] «Bu3HaueHHSI MNPUCKOPEHHS BUIBHOIO
MaJIIHHSY, €JIEKTPOCEKYHIOMIPH.

[lepcoHasibHI KOMIT'IOTEpU Ta TaJKETH, enekTpoHHui cepBic GoogleClassroom
JUIsl opraHizaiii JWCTAHI[IMHOTO HaBYaHHA 1 OOMIHY 1HQOpMAII€I0, a TaKOoX
MeceHmkepu Zoom, Viber ta Skype.

10. PexomenoBani qpkepesia ingopmauii

OcHoBHa JiTepatrypa

1. T'apkymia I. I1., Kypinnuii B. I1. ®@i3uka : HaBd. noci0. y 7 4. Y. 3: Enextpuka
ta MarHetusMm. — JAninpo: HTY JII, 2018. — 165 c.

2. Cxinpko 1. @., Ckinpko O.1. ®izuka (Dizuka ais 1HKEHEPIB): TIAPYIHUK IS
CTYJICHTIB, SIKI HABYAIOTHCS 3a TeXHIUHUMH crerianbHocTaMu. — Kui : KIII im. Irops
Cikopcekoro, 2017. — 513 c.

3. Himyx JI. JI. Enextpuka Ta MarHeTusM : MiAPYYHHK. — T[epHOMLIb
[Migpyanuku i mocioauku, 2022. — 464 c.

4. JliteinoBa M.b., llItanbko O./]. ITpodinbHi 3aBAaHHs AJis MPAKTUYHUX 3aHATh
3 (izuku: HaByasbHMii  MOCIOHMK  JJIS  CTYACHTIB  1HXXKEHEPHO-TEXHIYHHMX
criemiabHOCTEH. — XepcoH : Bua-so XHTY, 2018. — 161 c.

5. JIucenko O. B., Onekcienko I'.A. Po3B’si3yBanHs 3a7a4 13 (Pi3UKM: €IEKTpUKa
Ta MarHeTusM : HaByaibHHUM MOCIOHUK. — Cymu : CyMCbKUH JepKaBHUM YHIBEPCHUTET,
2017. - 284 c.

JlonomizkHa Jiitepatypa
1. Kpamap O. KoncniekT 3 (i3uku ajisi CTyASHTIB CKOPOU€HO1 (hOpMU HaBUAHHS. —
Tepuomninb: Lentp onepatuBHoi nmomirpadii, 2018. — 128 c.
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2. Cycp b.A., 3abonotauii B.®., Mucninpka H.A. Enextpuka: HaB4YaJIbHUUN
MOCIOHUK JIJIT CaMOCTIMHOI POOOTH CTYJICHTIB, BHUJAHHS TpPETE, JIONMOBHEHE, B
EJIEKTPOHHOMY MPEJCTaBIEHHI 3 MyJabTuMeniiHnMu nonatkamu. — Kui: HTYY «KIIly,
2012. - 148 c.

3. Kpamap O. 36ipHUK KOHTPOJIHHUX TECTOBUX 3aBJAaHb JUISI TPAKTUYHUX POOIT 3
¢bi3uku (MexaHika, MOJEKylspHa (i3uka, TEpMOAUHAMIKA, OCHOBHU €JIEKTPUKHU). —
Tepnomnine: Taim, 2015. — 87 c.

4. 30ipHUK 337a4 13 3arajJbHOl (PI3UKHU: eJIeKTpUKa 1 MarHeTusM / Ykii.: Bolens
T.1., I'ipka 1.O. — XapkiB: Bunasaunrso XHY imeni B. H. Kapasina, 2009. — 118 c.

http://ekhnuir.univer.kharkov.ua/handle/123456789/1734
5. IBuenko B. B. ®i3uka ans MopskiB y mpukiagax 1 3amadax. HaBuanmpHuit

nociOnuk. Yactuna 1. Mexanika. — Xepcon, 2021. - 61 c.
6. C. M. Ilonomapenko II. Enextpuka Ta M™arHeTusMm: 30IpHUK 3aja4:
HaBuaigbHuM nocionuk. — Kuis: KIII im. Iropst Cikopebkoro, 2019. — 148 c.
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JloxaTok
IIuTaHHs 1J8 MOIYJIbHOT0 KOHTPOJIIO

3micToBuii MoayJb 1

1. Ionstts enexkrpocraruunoro noiis (ECII). 3akon 30epexxeHHs 3apsany. 3aKoH
Kynona. Hanpyxenicte ECII. Cunosi minii mons. IloTik BekTopa HampyKeHOCTI.
Teopema T@'ayca. Ilorenmian ECII. Po6ota cun mons npu NepeMillleHHI 3apsiay.
ExBinoreHiianpH1 MOBEPXHI.

2. ECII y pedoBuni. Enextpuune 3mimenHs. Teopema ['ayca s mons B
nienekTpuky. [IpoBigHUKHN Ta JienekTpuku. Bektop monspusaii. HanpyxeHicTh mosis
nienektpuka. [lienexTpuyHa NpoHUKHICTh. [1’€30eneKTpudyHmii Ta eNeKTPOCTPUKIIIHHUI
edpextu. CerHeToeNeKTPUKH.

3. EnexTpuuHuii cTpyMm, cuia cTpyMy. Bekrop ryctunu crtpymy. PizHung
noteHmianis, EPC ta mnanpyra. Ilpupoga enekTpuyHOro omopy: HPOBIIHHKH,
HaITiBIIPOBITHUKH, AieIeKTpUKHU. 3akoH OMa 11 OJTHOPIAHOTO 1 HEOHOPIAHOTO KoJja Ta
y nudepeniianbHiil hopmi 3akony. 3akonu Kipxroda st posranyxenux kin. [Ipupona
tera Jxoyns-Jlenna. Jludepenniansaa popma 3akony Jxoyns-Jlenna.

4. TpyasHoun kimacuyHol Teopii mposinHocTi. Hagnposinnicts. PoOoTa BUXOAY
elekTpoHa 3 MeTany. KoHTakTHa pi3HULS MOTeHLiamiB. TepMoenekTpuka. SBuiia
[TenbT’€e Ta ToMCOHA. 3aCTOCYBaHHSI KOHTAKTHUX SBUIL.

5. TepmoenekTpoHHa eMicis Ta ii MpaKTUYHE 3aCTOCYBaHHS. EnekTpuuHuii ctpym
y BakyyMi. Hecamoctiithuit po3psia. Camocrtivinuii pospsia. [loBHa BosibTammepHa
XapaKTEPUCTHKA Ta30BOT0 po3psany. Bumu pospsmis. [loustts mpo mmasmy. [lnazma B
MarHiTHOMY TIOJTI.

6. Enextpuuna emuictb. Konnmencatopu. 3’eqHaHHs KoHAeHcaTopiB. Enepris
eJieKTpocTaTnyHoro nojs, ryctuna eneprii ECIIL. Enepris 3apspkeHoro KoHaeHcaTopa.

3micToBuHil MOaYJIb 2

1. Ilonsarrs MarHiTHOro mojig. BekTop MmaraiTHOI iHAyKIii. 3akoH Amrmepa.
Marnitauii notik. MaraiTHuii MomeHT ctpymy. Cuna Jlopenna. 3akon bio-Casapa-
Jlanmaca. [lone mpsAMOMiHIMHOTO CTpyMy, KpyroBoro ctpymy. PoGota mepemimieHHs
KOJia 31 CTPyMOM Yy Mar”iTHOMYy TMoJii. MardiTHa B3a€MOJis MapalieIbHUX CTPYMIB.
Hupkymsiis iHayKuii MaraitHoro nosis. [lone conenoina ta Topoiaa.

2. EnextpomarHiTHa iHayKiist. 3akoH Dapanes 1 Jlenna. EnektponHuii MexaHizm
BuHukHeHHs1 EPC 1 inaykiii. Camoinaykiis. Bzaemoinaykiis. [HaAykTuBHICTh. EHEpris
MarHiTHOTO TIOJIS.

3. MarsiTHi BnacTuBOCTI pedoBuHHA. HamarHiuyBanas pedoBuHHu. HampykeHicTh
MarHiTHoro moig. Jliamaraerusm. Ilapamarmernsm. depomarsetusm. [ictepesuc.
Touka Kropi.
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4. EnextpomarHitHi kosmBaHHa Ta XBwil. Kontyp Tomcona. 3artyxaroui
€JICKTPOMArHiTHI KOJIMBaHHA. BUMYIIIeH1 eIeKTpOMardiTHI KOJUBaHHS. 3MIHHUN CTPYM
Ta MOro xapaktepucTtuku. KOHTyp 3 OMIYHHM OIOPOM, ITyKTHUBHICTIO, €MHICTIO.
Pe3onanc Hanpyr. Pezonanc ctpymis.

5. BucokoudacToTHi CcTpyMH. MarepiaJbHICTh €JIEKTPOMArHITHUX XBUJIb.
HIBuaKICTh MOMIMPEHHS EJEKTPOMArHiTHUX XBWIb. (OCHOBHI XapaKTEPUCTUKH
eJIeKTpOMarHiTHoro noJis. Bexkrop YmMoga - Iloiftunra.

Po3po6Huk ﬂ( ,é /HiTBiHOBa M.b.

1. e H., K.()-M.H, mpod.
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